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BACKGROUND OF THE INVENTION

Chemokines constitute a family of small cytokines that are produced in

inflammation and regulate leukocyte recruitment (Baggiolini, M. ef al., Adv.
Immunol., 55 : 97-179 (1994); Springer, T. A., Annu. Rev. Physio., 57 :
827-872 (1995); and Schall, T. J. and K. B. Bacon, Curr. Opin. Immunol, 6:
865-873 (1994)). Chemokines are capable of selectively inducing chemotaxis
of the formed elements of the blood (other than red blood cells), including
leukocytes such as neutrophils, monocytes, macrophages, eosinophils,
basophils, mast cells, and lymphocytes, such as T cells and B cells. In

addition to stimulating chemotaxis, other changes can be selectively induced
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30 addition to stinulating chenotaxis, other changes
can be selectively induced WO 2006/ 091428
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killer cells. CC chenokines such as uman nonocyt e

indyerirbY Senmmagrisrierer) andiFr- m@nlerfwgzaram intyeiBie, 10 kDa
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basdppBaT Iy AphaEytes bAH Maeual RRBF £8ils. CC-chemokines such as
human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and MCP-3),
RANTES (Regulated on Activation, Normal T Expressed and Secreted), and
the macrophage inflammatory proteins 1a. and 1p (MIP-1o and MIP-1pB) have
been characterized as chemoattractants and activators of monocytes or
lymphocytes, but do not appear to be chemoattractants for neutrophils.

A chemokine receptor that binds the CXC-chemokines IP-10 and Mig
has been cloned and characterized (Loetscher, M. et al., J. Exp. Med., 184 :
963-969 (1996)). CXCR3 is a G-protein coupled receptor with seven
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I P-10 and Mg has been cloned and characterized
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of infesagl, @g@mqesotggg@c@ptensgpr chemokines which have been reported

to attract lymphocytes (e. g., MCP-1, MCP-2, MCP-3, MIP-1a, MIP-18,
RANTES) are also expressed by granulocytes, such as neutrophils,
eosinophils, and basophils, as well as monocytes. These results suggest that
the CXCR3 receptor is involved in the selective recruitment of effector T cells.
CXCRS3 recognizes unusual CXC-chemokines, designated IP-10, Mig
and |-TAC. Although these belong to the CXC-subfamily, in contrast to IL-8
and other CXC-chemokines which are potent chemoattractants for
neutrophils, the primary targets of 1P-1 O Mig and I-TAC are lymphocytes,
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the CXCR3 receptor is involved in the selective
recruitnment of effector T cells. 30 CXCR3 recognizes
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J Exp. Med. 182: 219-231 (1995); Angiolillo, A. L. et al., J. Exp. Med., 182:

155-162 (1995); Taub, D. D. et al., J. Immunol., 155: 3877-3888 (1995)). The
expression patterns of IP-10, Mig and I-TAC are also distinct from that of

other CXC chemokines in that expression of each is induced by

“interferon-gamma (IFNS), while the expression of IL-8 is down-regulated by

IFNS (Luster, A. D. et al., Nature, 315 : 672-676 (1985); Farber, J. M., Proc.
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recrui tment and degranul ation (in tunor cell
destruction, for exanple) (Luster, A D. and P.
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YRI5 0FE P T RORSMapa oS
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activalel pe PG G W RIOSVES AT BV sadibrated Angaffector T
cells have been implicated in a number of dlsease states such as
graft-rejection, inflammation, rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease (such as Crohn's disease and ulcerative colitis)
and psoriasis. Thus, CXCRS3 represents a promising target for the
development of novel compounds having valuable phal;macological
properties.

Reference is made to PCT Publication No. WO 93/10091 (Applicant:
Glaxo Group Limited, Published May 27, 1993) which discloses piperidine
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acetﬁ:té’élc?%iewéf\/e%sas Hihiifors @f ﬁ@ﬁm@hn-dagsémamtmm platelet
rheumatoid arthritis, nultiple sclerosis,
aggregatlamamgythbcfmulal sease (such as Crohn' s di sease
and ul cerative colitis) and psoriasis. Thus, CXCR3
represents a promsing target_for the 3Q devel opment

of novel c ounds Rayi ng val {fabl e phargﬁcologkgal
propertlesgﬁpefer§ B S m e'TB\PCT liNcati gn No.

WO 93/ 10091 \ axo Gy Li m t ég—CHCO,H
Publ i shed 'gh di Scl osks piperidi ne WO
2006/ 091428 PCT/ / 0051 acet i id

derivatives as inhibitors of fibrinogen-dependent

bl gpod at el et e ion having the fornmula: HN R
RaRRAIGS Rt eensd i het S!S | oo an

|IIustrat|ve conpound of that serles is: H3C CH3 HN\
N NNCHCOZH H3CG-H\\_/J 5 Reference is also nmde to
PCT Publication No. WD 99/20606 (Applicant: J. Uriach
& CIA. S. A, Published April 29, £1999) which discloses
pi perazi nes as pl atel et aggregatfi on inhibitors Havi ng
the fornmul d&™N\X B 1)& RL &2- )\, ~. 3

N N N——CHCO,H

HeC—N —_— \L__J/

Reference is also made to PCT Publication No. WO 99/20606
(Applicant: J. Uriach & CIA. S.A., Published April 29, 1999) which discloses

piperazines as platelet aggregation inhibitors having the formula:

B
IR A/ \D

Reference ié also made to US Patent Application No. US
2002/0018776 A1 (Applicantf Hancock, et al. Published February 14, 2002)

which discloses methods of treating graft rejection.

Reference is also made to PCT Publication No. WO 03/098185 A2
(Applicant: Renovar, Inc., Published November 27, 2003) which discloses
methods of diagnosing and predicting organ transplant rejection by detection

of chemokines, for example, CXCR3 and CCL chemokines in urine.

Reference is also made to PCT Publication No. WO 03/082335 A1
(Applicant: Sumitomo Pharmaceuticals Co. Lid., Published October 9, 2003)
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of treating graft rejectionl Reference is also nade to

whiclsfisees e 800 spieRn i fed ae Tt ZBBL e ds o
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or gan transpl ant rejection by detection of
ligapd éneibielegicat 83mBleanpl e, CXCR3 and CCL chenoki nes in
urine. Reference is also made to PCT Publication No.

G Retpiprosis ptaeiBe st Pl et Ro OB
5 (A Bﬁﬁdﬂﬁﬂ@%ﬂﬂﬁ%rmﬁcéﬂilé&sOlhécPQﬁI%e@B(Dbt@@%rGﬂ 2002)

screening a CXCR3 |igand and net hods of di a&no& ng

whlclygtsctasasam@@hdmeomre@wm@ ane thelpvee 85 6nX@BSe of a
| i ..ol ogi cal sanple. Reference is
antaf TR e BBl Peati on No- W0 02/ 0BLg61 &
(Applicant: MIIennium Pharnmaceuticals, Inc. Published
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the formla: x-~ Ho TR R8 R\6k=A R5 Rob 2a
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i's @Infsp e ‘i}’o P EZI gat ||on 103/ 1019

R12a R H2
R125

An illustrative compound of that series is:

NC CN

saobin e
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Reference is also made to PCT Publication No. WO 03/101970
(Applicant: Smithkline Beecham Corporation, Published December 11, 2003)

which discloses imidazolium compounds and their use as CXCR3 antagonists

having the formula:



(Applicant: Smthkline Beecham Corporation, Published

Decenber 11, 2003) which discloses imdazolium
wa@oompoends and their use as CXCR3 ant agoni st s P&BVE1096/005122

the forrmula: WO 2006/ 091428 PCT/ US2006/ 005122 8 R,

RAXITI\\ N N+ YIRS -4 R2 R3 An illustrative exanple

of that series ijs: / ¢l cl ~\ Br- 1 \ b~ N\ C O

O Referenge is al so made to US Patent Application No.

USR5, 20037 D55 Al licans Medina et al,

Publ i sixed MaNCh 20N+2003) whi ch di scl oses conpounds
having the foxmula:;/ YI/x\Y4 | | R Y2 Y3 R R4A_ QN
\L-R3 An ill i ve compound of that series is: CF3

NN p F3C 2006/N)91428 PCT/ US2006/ 005122 9

Ref erence i s al so e to US Patent No. 6,124, 319
(Appli cant: ’MacCoss et al ., issued Septenber 6, 2000)
whi ch di scl oses conmpounds wuseful as chenoki ne

I &R MiLtrafing Wxabipls ohthdt Reriedés:f or mul a:

Cl
Cl Br-
\@(\+%N o
[N

Reference is also made to US Patent Application No. US
2003/0055054 A1 (Applicant: Medina et al, Published March 20, 2003) which

discloses compounds having the formula:

X
Y1/ \Y4

| | =r

Yz\ /Ya\‘/ R?
4

N
4
R\Q/ \L R3

An illustrative compound of that series is:
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rejections for ex 3 as wel "hf ect Rous
di seases, cancer g and\[/tunors, drug eruptions,
cut aneous delayedkbxg ity responses,
type | diabetes, [ d tubercul oid
| eprosy. There is a need for

met hods' of treatnent or
prevention or anmelioration of one or nore synptons of

5 di Sefeeencena algmaiadedad GE Subiliaatian W@ I930XI2312 A20
Apghtf‘érﬁ CELATEESH F{]&)b lmﬁébo %&ﬁlgﬁem‘?}gﬁg{%@ %O&Yé%h

ct IVIty u3|ng I ovi
dischogrsy mnglsnm@stza@mmmae r&@srﬁbﬂ\ﬁﬂhﬁbﬁo@ﬁfdﬁ-iﬁe

i A L R e L 2 R

(@]
)j\ ;
——N N

N—Alk*—E
Rq R, m
10 There is a need for compounds that are capable of modulating CXCR3

activity. For example, there is a need for new treatments and therapies for
diseases and conditions associated with CXCR3 such as inflammatory
conditions (psoriasis and inflammatory bowel disease), autoimmune disease
(multiple sclerosis, rheumatoid arthritis) and graft rejection (allograft and
15 zenograft rejections for example) as well as infectious diseases, cancers and
tumors, fixed drug eruptions, cutaneous delayed-type hypersensitivity
responses, type | diabetes, viral meningitis and tuberculoid leprosy.
There is a need for methods of treatment or prevention or amelioration
of one or more symptoms of diseases and conditions associated with CXCR3.
20  There is a need for methods for modulating CXCR3 activity using the
compounds provided herein.
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3 RZRIx INRN R6 N N (Rbo) ~Rl~)n Ny D Formul a
1 5 or pharmaceutically acceptable salts, solvates or

wesdosnsiseher eof wherein: X is N, 0, alkyl, cycPOBUK306/005122

al kyl cycl oal kyl -, heteroaryb, heterocyclyl or
het er ocycl enylsfNARY GEVRHEINVERTIGTDET ed
cycl oal kyl, c ; ) ryl,
hetreite eyaryasbodimends chedyegntionr progideairavel aomgpunds ¢f
excl udes phenyl and 10 said heteroaryl,

the haeewlgclicl enyi and heterocyclyl ring have 0-4
het eroat ons i ndepeanidently selected fromO, S and N as
ring atons, f . n said ring Dis
unsubstituted or optionally substituted with 1-5
I ndependently s fhﬂﬁieties; Rl and R2 are
i ndependent|ly absent or presentg™and if present each
is 15 independently Sﬂb %&5%” he group
consi sting of H, alkyl, hydroxygal kyl, koxy,
al kenyl, carbonyl, cycloal kyl , syckoal kyl -,
hydr oxycycl oal kyl . eyahoal kéRYE, al kylaryl ,

| al kyl , "~ ani no, i no. ani di _
o eyl s g S e SHa o085 B wpen.

(A el TR ERA AR e bRy B ey o

heteroEyREOBORR31, - (CH2) gNHSC2R31, - ( CH2) gSCRNHR31,

-C(=S) NLH) al kyl , - NCH) - S(O).2- al kyl

N 9 g PemepioeredBaiicyloalkeybapyy Brigrpars
ST Ao st dassiomin) o)
saichdtereanyt, dejerosysienyland é@ﬁ%@%yl viagynaxedrhaterogiorhfe

S B SRR ol b1 R Bl ot ! Ry hegin i
rind'Di & UheGbStatebeoridpionaliy sabstitlfedewitntl -5 iraisipebdenty

| ndepezgden_t |y selected fromthe group consisting of H,
selegtRg|R™ angiglies;yl , aral kyl, -CN, CF3, hal oal kyl,

I BRI s STk

independently selected from the group consisting of H, alkyl, hydroxyalkyl,

alkoxy, alkenyl, carbonyl, cycloalkyl, alkylcycloalkyl-, hydroxycycloalkyl,
cycloalkenyl, alkylaryl, arylalkyl, aryl, amino, alkylamino, amidinyl,
alkylamidinyl, carboxamido, cyano, hydroxyl, urea, -N=CH, =NCN, -
(CH2)qOH, ~(CH2)qOR®", «(CH2)gNHz, ~(CH2)NHR®', «(CHZ)sN(R*")2, -
(CH2)qC(=0)NHR®!, <(CH2)gSO2R?", ~(CHz)qNHSO2R*", -(CHz)qsozNHR31,
-C(=S)N(H)alkyl, -N(H)-S(O)-alkyl, -N(H)C(=O)N(H)-alkyl, -S(0)zalkyl,
-S(O)N(H)alkyl, —S(O)ZN(alkyl)z,'-S(O)garyl, -C(=8)N(H)cycloalkyl,
-C(=0)N(H)NH, -C(=O)alkyl, -heteroaryl, heterocyclyl, and heterocyclenyl; or
alternatively when X is N, the N taken together with the R" and R? forms a
heterocyclyl, heteroaryl or -N=C(NHz)z; |

R® and R® moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, alkylaryl, aralkyl,
-CN, CFs3, haloalkyl, cycloalkyl, halogen, hydroxyalkyl, -N=CH-(R®"),
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11 -C(=0) N(R30) 2,,-N(R30) 2, -OR30, -S02(R31),

-N(R30) C(=O N(R30)2 and -N(R30)C(=O R31; R7 and R8
wae@echbezganme or different, each bei ng i ndepenBenub3006/005122

sel ected fromthe group camsisting of H alkyl,

o S By Sy s H T KRN él“?ﬁﬂ“’ﬁ%nﬁkyl

-N(B) @K%@blﬂaat i vel y_ R7 and R8 taken toget herI i sI ; . :t »
RL0%3 pé?%i%eaaﬁ i bt éoq*???l@eéﬁégp%ﬁqmw@e@ted

fromﬁﬂé@?@%ﬁbhy sﬁﬁf? SFHeQkayf %maﬂéTZI We%aﬁﬁ%o%kﬂg &G, H

C oal t eroar

alkq»gy(, @Iié&@mh‘éhyN H}&(Oe}:fablqﬂ angll-N M)W#@DN(H)aﬂtyylczrl igrnatively

S L e S e L B T Rﬁé@lﬂﬁ&g@(w ) or

cychidl en, =0, and -C(=0O R31; the Rll noi eti es can be
the samg or different, each bein i ndependent |y
seltbetRd meisties an pedhp S@m%psd eterdf eath aelng

oA el o R A SRl SR e,
et@masﬂxhﬁtaﬁ@cyqimm hetewpumlkylaml-larglem COzH

l% hé R3 0, d
hycfrd%'q%l EIQ'??%% %@%@%ﬁf r(g he q nS| s1t| ngn
R - BAlogen CtOopN RBHQ)R™ ;(CHZ) QOH 4 20
qﬁ%’%&%é oS GLEE AL hetly
lnd@méﬁcar‘éiytael@(zteh fioen He giougeqmesting| of H.edlleg} eyoblcbailkzyn aheg,

hetg q%ll‘ﬂ yﬁg{lﬁ{)@d X)g/ri gh&%ﬁéﬁyc@np(glall&ﬂ%&ﬂ%}/lgggll ﬁﬁl zF1<5>¥yeflkyl
carbd)Whhtbt €@zt CHah @i, €T Hn) OBk y(GH)EMARE! (CHz)q (R e,

O@okp@gg%om ar%%lt%xibsﬂmbonyl am noal kyl , am di nyl

ar al 25 ar al koxy, aralkoxycarbonyl
ar aFR1€y$ sblectedfrym, thergmylhp cansalsmg of Elyahgl, -coycl oal kyl

R P ST HGHIOR Rt B o\ BB . and

_s(d)%n .ocycl enyl, hydroxyal kyl, hydr oxarrat e n| tro,
trlfluoromsthyl trifluoromathoxy, - (CH2) qOH,
-( (thE)nge]mmetles cambpdheizame aHiffgMHR3dact8being

indSnidB AN aSIgHEY ol fia SR Gt 18 oF F AIKyT, Slkanyl, alkylaryl,
alkyr%l(l @Mf@@érﬁ@@élk %c@)b%ﬁé% %@Nrg@oé@&smo
alkylml&wlmgmlsulfonyl ac&oxycarbonyl amlnoalkyl amldlnyl aralkyl
aralkenyl, aralkoxy, aralkoxycarbonyl, aralkylthio, aryl, aroyl, aryloxy, cyano,
cycloalkyl, cycloalkenyl, formyl, guanidinyl, halogen, haloalkyl, haloalkoxy,
heteroalkyl, heteroaryl, heterocyclyl, heterocyclenyl, hydroxyalkyl,
hydroxamate, nitro, trifluoromethyl, trifluoromethoxy, -(CH2);OH, -(CH,),OR®",
-(CH2)qNHz, -(CH2){NHR®",

~(CH2)gN(R*")2, ~(CH2)qC(=0)NHR?", (CH2)qSO,R*, -(CH,);NHSO,R?", -
(CH2)sSO02NHR®', -alkynylC(R®");OR®', -C(=0)R¥®, -C(=0)N(R*),,
-C(=NR*)NHR¥, -C(=NOH)N(R*>),, -C(=NOR*")N(R??),, -C(=0)OR?,
-N(R¥)z, -N(R*)C(=0)R?", -NHC(=O)N(R*®),, -N(R¥)C(=0)OR¥,
-NR*)C(=NCN)N(R®),, -N(R¥)C(=0)N(R¥)SO(R*"), -N(R¥)C(=0)N(R®),,
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-N(R30) 2, -N(R30)C(=0) R31, -NHC(=0) N(R30) 2,
-N(R30) C(=0) OR31, - N(R30) C(=NCN) N( R30) 2,
wo bifo®0i4eX =O) N( R30) S02( R31), - N(R30) C( =0 N( R30pCT1/U¥1006/005122

2006/ 091428 PCT/ US2006/ 005122 12 N( R30) 802(R31)

N SRR AR AN R AR RO IR de, 580

-sogu(a@PyéasoéeRV)tmsegmzmmndt Dé‘s(Rf Je; OF alk@uatm@gttwerRZ? 0

mOiHRSABAP 1B B IO Biye Or S HEN TR 1Y pygioalio
hete;gchWl nhétgkc?%ykle\mjl Ur h°elt nﬂ?ﬁ@%ﬁ&eﬂ ¥hid farchoak kyl

erocyc het erocy c , Or heteroaryl ring is
merfibered etry)l cymigamaybmmrneycﬂwsbataro%g:lersylo@t eigroaryl ring is

fuscgbid i PiabdabindUnr fn s palfehalisEibspbithy With 0% e €

m0|é pendently selected fromthe group consisting of H,
yl, al kenyl, alkylaryl, 10 alkynyl, alkoxy,
aI Mye aﬁ% mojetigsiaan be drapawror difergnh@ashdging |

indeaa %lgﬁéﬁl&y#r(grﬁ\ tﬁggﬁ'&u&) %ﬁ%ﬁgﬁjﬁ@ Ef Ayl alkyl, alﬁ<enyl alkylaryl,
alky@yalaml allkw@mlhlcxalkymmabgr%&xy aailgydhgteroalwlé{k(yﬂlﬂm 0,
aiky@&ﬂlm@ qrggyiwlfo roxq)xycgﬁkgc;p Ix;{{)r;m%w?yan mﬁyﬂaggyb kyI
aralESﬁﬁ{)§@é Vi F@%@){ﬁ%‘i’% LNSLRYRGLC BRI, arlbsll efrpexgl enyl,

r oX mate nitro, uor oret hoxy,

carbdxarizijiq Gbyanoc @ﬂbgm LycloatBepyyRbizny!; Q'QMWNMMQGH

halq@iid) ARELaAIE, Neletoby b SRR DEiTA DRk
hydr%a‘n%l\lé%sﬁltrgggﬁgm % %0&{8 31 (CHz)qNHz -

=0 OR3
(CH2NRIRY' 2-(CHy &Rﬁ®3bé ~FRIMC(= &232 R0, -

A ) A AR o

_gg 3 d%ﬁ§?ﬂgENPRSQXSNCM%NgRgD)Zgb (R ;QQEEZES?Q
-C(§0) O@%bz(\lFR )2, aNﬂ??’OSl%Z'(CSQF%% NHCEORN &N@ deed from the
'N@B%ﬁ%l@@%ﬁt N@%ﬁ%)r HES) Y NEEFEOIRGE g™
-N(RE)Ete 3@}KBSG¢3 )N*HRRBS)S(OQN(R@?)erM?I

-0C Ni@) DA %1%93&5% )%.I'%Q?(l%agﬁmé#)p%qﬁﬁ %”yﬁ?%%i(‘ﬁilol

M i A e
(CWR“F]),@ ng:mR”)rN(R -, -C(Z 0) -C(=NR C( IN-OR
-CH(C(=0)NHR¥®)-, CH-heteroaryl-, - C(R13R13)rC(R13) C(RM)-,
(CHR"®)C(=0)- and -(CHR"®)N(H)C(=0)-; or alternatively Y is cycloalkyl,
heterocyclenyl, or heterocyclyl wherein the cycloalkyl, heterocyclenyl, or
heterocyclyl is fused with ring D;

the R'® moieties can be the same or different, each being independently

selected from the group consisting of H, alkyl, alkylaryl, cycloalkyl, alkoxy, aryl,
heteroaryl, heterocyclenyl, heterocyclyl, spiroalkyl, -CN, -COzH, -C(=0)R%,
-C(=0)N(R®),, -(CHR®)40H, ~(CHR**);OR*", -(CHR®)qNH_, -(CH R*);NHR®", -
(CH2)qC(=0)NHR?', -(CH2)qSO:R?", -(CH,)qNSO2R?", -(CH2)qSO2NHR™, -NHz,
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the R13 noieties can be the sane or different, each
bei ng i ndependently 30 selected fromthe group

weoeosiostsesig of H, al kyl, al kylaryl, cycl oal kyl PCBURBNY/005122
aryl, heteroaryl, heterocyalenyl, heterocyclyl,

_N(R%pjéH Rggwom w&%ﬁgy@@% &OH @R N@}n ®&),, and

1NHR31 - (CH2) gC( =0) NHR31, (CH2)gSOZR31

pc%i-fé G060 98 verge %@%ﬂ%’ffﬂﬁ%@f&%o&?%’?ﬁé”

lnde_p%g%@%?@%l(e%@fmm% consi RBOhfy!, amellaryl, aryl,

he R30 nvieties can be the Same or

araliylf eysleaikyl, €hk h(Gidi)sQH, el HicHnd@alkearylrom t he
(oM B RS (ol o Y owmvat
(CH%@@@@' Jgﬁzbg ﬁ“alkﬁ%@ﬁ%NHa&l %méﬂawu
CHQXqNIHZ)’Q ylky Gid2)qC( i’fsmldal%w k()m?!a g@(,‘ éNHaryI
(CH%%%)@%E‘S@@ e WN%@O@(@% =)NHaralky, -
(CHQW#QWH@)%’@WZ’[ ‘EFllé') oS O4alhty?) YCH= )P N};lahgylaryl

(CHo S mgwrsoza(%mﬁ@@&%cﬁ%&ﬁ%ﬁ%@é@awl
crc{ S BT 28 Ao .-

(Cl—qu&ElZ)g:MS@aﬁ«yyI-(CHﬁ)gS@)zbjNMr-é@HY)qSOQNHaIkyIaryL -

(CH ) Bk S HataTkd S hs A Fycloalkyl

hete&%bﬁﬁ%é@é@d@{l and hE6&tda§E2NHeycl oal kyl, 15

eterocycl enyl, het erocycl yl ;" ‘and heteroaryl the R31
moithe RYS mejetigsecambe thasamie i diffeieahteackaleingei ng

md%ﬁ] dens g%%ﬁ%?@ﬁ’oﬁlaﬁ%dgl%hg qﬁwgﬁtlﬂé%?%}%l WEM‘%@F
aratk @;%Mﬁk yly ((CH%) b K&Hz)q%ﬁﬁ) ﬁﬂab%@bﬂ«wéwl -(CHg)qOaryl,
(CHg)aQar%mz oA O )awzc}«%&?@%w%?ﬁ aa
AR o LB, (G sl
(CHzOWWEEWIN«@I—&MD(QO)NH@M) (ﬂﬂz)@%b"k@dﬂaﬂ)ﬂ
(CHA @%&@%’P@“&y@wy&%%%s@aﬁ ok, -
(CH%%%@%Z igaliéL@li CH gq%z Iso?[alkyiaryl
<onomaagwse<ﬁﬂmozara 63%1 m&wclqaww(CH»qNsozalkw
CHREIaoh kgmﬁ%z%a@@%%&%wmw
(CHAHPBOISSIMAN KX CRLY SO NHalkyl, -(CH2)qSO2NHalkylaryl, -
(CH2)qSO2NHaryl, -(CH2){SO.NHaralkyl, -(CH2),SO2NHcycloalkyl,
heterocyclenyl, heterocyclyl, and heteroaryl;

mis 0 to 4; |

nis Oto4;

each g can be the same or different, each being independently
selected from 1 to 5; and

ris 1to4;
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(CH2) gS2NHar yl , - (CH2) gSO2NHar al kyl ,
- (CH2) gSO2NHcycl oal kyl, heterocycl enyl, heterocyclyl,

wa@npabcloetses oaryl ; mis O to 4; 30 nisOto4d; eachCTUSENG/005122

be the sane or di fferent gach being independently

witl e pidvAkd Haiftie rboaré qjﬁ&érﬁddou% %8&&% gf%ﬁfﬁn%,rand

PCT/ EJSZOOG/ 005122 1 W th rovi so t
thahwhena aitiiogesris subsiitliteddnni allkybgry)upsngaldatm alkyigfroups

b t | kyl
mall B brtiahally RIFeY kS 6REH Shis b Bt irins 1y Y oi Sed-Fo
eaCThé)tH%htlbﬁ sy P?o@ldés%vemén'if%ﬁa& Ip & Fe APV i dies

novel ounds of the Fornul a
ph%mc@utj Wi @@qap;au@@@ﬁsmlmtsalqrgstarelthene@é wheraint er s

het er oar‘ q%ﬁlﬁ)&t%’r l&%}@{l N‘letgFoeﬁ'lglréﬁ%%ygﬂﬁrm/et@chclgnyl
fi v ig a fiverte rMimerbesrRborercdyeRIR, y@l@dl@é\hﬁ%w hefdrdhryl,

heteroarg het er ocycl enyl or heterocycly ring
hetgrasyelenyarn betgrgeychy singdwbessir sgid %mﬂex@adas phenyl and

sal R B e Sy MR o At

indepehderily selefed froms O,fSiand &F aswing eitomsafutther lvﬂ@r&nl said

g A Sl Ml R iy

seleRE FEAGRhLLiys:absent or present, and if present each
is ] ndep%ndent |y selected fromthe group consisting

of I, ard KR7l1greadndepgndenily @bpgent orlpresant amg if present each is

U e S0 T et T By
carb(?%?%dll\l?_alzlHyle@ycloélﬁe%%larﬁl Cé’l%/]eﬂﬂgﬁgyg %N@ﬁ&/lammo
@&@W@yanorfqm XjSQERBiN £t—k;|=m\)

(CH ﬁ@s@ﬁéﬁfﬂ% RN SN S 4R é@ﬁr\éh@st
(CHE%S]DZNW (@Hé)gNH%Eﬁﬂa?,a@Hz) SO(ZNSDFN(' HXI’(% )R Yy,
NGRS BT O b oSt Y aehasEna it e
SONERYL SOOI BRI ZLENAN o
-C(ﬁ@baikyledwctemdmyd heterseyolyl candihéfeeoeydenydashalieenaively
when X is N, the N taken together with the R" and R? forms a heterocyclyl,
heteroaryl or -N=C(NHy)y;

R® and R® moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, alkylaryl, aralkyl,
-CN, CFs3, haloalkyl, cycloalkyl, halogen, hydroxyalkyl, -N=CH-(R*"),
-C(=0)N(R*)2, -N(R¥),, -OR®, -SO,(R*"), -N(R*)C(=0)N(R¥), and
-N(R®)C(=0)R*; |

R” and R® are the same or different, each being independently selected
from the group consisting of H, alkyl, alkylaryl, heteroaryl, hydroxyl, -CN, .
alkoxy, alkylamino,"—N(H)S(O)zalkyl and —N(H)C(=O)N(H)alkyl; or alternatively
R’ and R® taken together is =0, =S, =NH, =N(alkyl), =N(Oalkyl), =N(OH) or
cycloalkyl;
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25 independently selected fromthe group consisting of
H, al kyl, alkylaryl, aralkyl, -CN, CF3, haloalkyl,

waeyakoad4y| , hal ogen, hydroxyal kyl, -N=CH ( R31PCT/US2006/005122

-C(=0) N(R30 )2a -N(R 30 )2,15-OR 30, -S02(R 31), -N(R

30) %@0%3@9% %aﬁ'l% the@ﬁﬁg LGSR gaé‘ﬁ (5)% R8 are

t he sane or bei'ng rnd
indepeadenily sedected cfmm fﬁh:e grauypcasisting oftd, @lkyIprdbaLkM aryl,

het% &?hﬁere@ﬁﬁ_}gs eﬁo%ﬁ{l ngwaryp\l%@@b Kﬁ%l—&l kyl ;

hde’Dlekyirf@(ﬂQ/)N(R ")RE(@Hg),881, L (Bids), ®R t(H,){NHRY, -

I N | oal kyl
(C@%Qﬁgﬁoﬁ%hé@?ﬁsz@%ﬁd@b@ 15 t hgr ngyfm?:t oS
cantheeRt raoisties can hii fhicesané or eiffdrehieieagh being
indgBRGRERE HIssteR SIS pr i bealicl s HESRE, Bg/ors et
heteedayio bgtdrptyclvl hgie%Wcler@ﬂyélﬁjll&Wl arylalH, hydroxyalkyl,

B e e (e AR CoL AT or st GO

-Ola??dhalegeﬁ)) 83}, aridhaCEDL R?bl eties can be the sarre or

di f de | d f h
aro %%%tﬁec&q“ﬁanb%ewro% SRSl T gy oM e
Cc cuil t loRrbet | |
P S on A ) i v
O(z )g()—| - (CH2) gOR31, (CH2)gNHR31 - (CH2) gN( R31) 2,

fr ot ine BPBURS EonaTR. Fergile ROy eabeelrty °° °°1 °¢

R B Kl T o SN

alkwéylt ﬁlz,s%arﬁéksd@rrmq feélﬂéwocaéla@xv edivihpteard afiyhbient | y

SRRV RIS RIPLIE RSeaEnDL SRRl Il
araditdnyl, tehalory, aralkoxgtdrpohet, emwwo a*yk)aLr)cbW aryloxy, cyano,
al koxycar bon

Cyciﬁlﬁlﬁ%z%lré%m%w'dﬁ%yfm foan 3193/1 halaeank@aiyalkybmﬂ%@ﬁgkyl
hetdféd P%léfe% | Pet%rré‘tl;)f@férf elﬂ/c‘ré‘ig’élk beaﬁ{agé Q'?f%‘o

cyano, cycloa cyc guani

tnﬂuaram@mpxy;al((abib)ﬁgalﬂ t@lﬂg)a@a‘*ky CHz)alHEE{(@t—Q)aNHR

CEG&T\@% AoHakEl eéﬂﬁ%ﬁa%ﬂaé‘%&%*ya('cﬁwa@ﬁ“

crpgE s Ay e T

C(= @&@NOH)N(& )a, -C NOR 1 N(é C( O)OR™,
-N(R¥),, -N(R¥*)C(=0)R*, -NHC(=0)N(R*’),, -N(R*)C(=0)OR¥,
N(R3°)C( NCN)N(RBO)Z, -N(R¥)C(=0)N(R**)SO4(R*), -N(R¥)C(=0)N(R*),,
-N(R*)S0O,(R?), -N(R*®)S(0)2N(R®),, -OR?, -OC(=0)N(R®),, -SR¥,
-SO:N(R*),, -802(R?), -0S0,(R*), and -OSi(R*)s; or alternatively two R
moieties are linked together to form a five or six membered aryl, cycloalkyl,
héferocyclyl, heterocyclenyl, or heteroaryl ring wherein said five or six .
membered aryl, cycloalkyl, heterocyclyl, heterocyclenyl, or heteroaryl ring is
fused to ring D and the fused ring is optionally substituted With 0-4 R*
moieties;
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(CH2) gS2NHR 31, -al kynyl C(R31) 20R31, -C(=0) R30,
-C(=O N(R30) 2, -C(=NR30)NHR30, -C(=NOH)N(R30)2, -C
webboeeslk29 N (R30 30 25 - N(R30) 2, - N(R30) C(=0) RBAT1/US2006/005122
- NHC( =0) N( R30) 2, - N(R30) C(26®) OR31,

Qﬁgggé gﬁ g@%g@g@ fhe $ %5@3@%@@@8@%@% R31),
|ndepébﬁéiﬁﬁ{?30é]béﬂ§ﬁﬂﬁﬁ)(12he gmﬂng:ons]x:t(rgl))ﬁ\lgﬁﬂiylz alkesp3@| kylaryl
alkyayly @'lkﬁéy i %‘é}’lﬁm‘% %ﬁ h“?ﬁﬁ(ﬁf’ ‘getlefr%ﬁl&gﬁ{%er to
alkyf?ﬂ fl?’?lyfi afllg)(ﬁflﬂfnxﬁ'dfk ﬂfo?ﬁl i 'noa P'efhﬁ’iHIfM arayl,

éterocyclenyl, or he eroargl ring
araliedreyl arallmydarfalkce(yoarbgnxl awalh’ﬂlémedaafﬂ yAroy 96)”@8{ kyl,

carbiyaE qﬁc‘:y'a%egcxﬁ b5 Ry Forf S GBI hoeh,

/
At o o o Ry
hydrexadiatée enitot tnﬂeiamma@omg ~(Chidpdhdéatki O | e-&@@a)qugm

<0Hax2ﬁyﬂi; RGBS RN N Ak R Y

S e oM e e oL

T ggaﬁ@ézwﬁ%r&&ﬁ%ﬁ AR

méz‘%%”' SO IR R 2 Rmr”*f@*’éog’“&'?”%"xamgfé’. y!

-N( b©@®)OR‘HaI DERIYC(= M@Nmmﬁ“kyl N(R%‘i)ﬁ(%@)'% JSOAR®),

N( mz&fg‘%ﬁ%&%& no.gggggﬁﬁﬂyh%%ﬁ%@h%%

-0C( F@‘ﬁfﬁg SR3 g (R®"), and -0Si(R*),;
g%ﬁﬁﬂmad from &fﬁgy L3 mgfofa§ ﬁc’l" OQR'QFS%){E%)%{%T

<CH@§4@H@@ YIRSty et “H@%g%%o

-CH{( R§£§ BR3¢ N(caamét‘é— 31C RNIFCEF@W@

~(CHRO RS Q)= @)‘N(é@d§<§\l M&é =) wﬂ%re%%m(w@alkyl

nore BB R oo TR S BB p ok, o

hetefdgelyRs fusedndth- r(ﬁ:“g DR30)3; Y is selected fromthe
group cgnsi, st| n

GhrIS) mepietieg tﬁe ,q@ﬁgqﬁ) dlﬁe&%a&%@(ﬁ\%@endenﬂy

- (
selecg%@é)ﬁgﬁ@ Faup. g&@% @fl}“{"@@l alk?é‘rﬁlebﬁﬂ@é!kw atkoxy, aryl,
heteto@R] BpteR)eyaBinyt) hetetrcyalyl eapnr@talhybl @rw CQzHyc@ba@)Pylo

@B Mo LR B EHIOOTR B RINHRE -
(CH2)eC(FO)NHR®', -(CH»)sSO.R", (CHg)qNSOZR31 «(CH2)SO2NHR?', -NH2
NRP),, -NRP)C(=0INR®),, -N(R¥P)SO(R®"), -OH, OR*, ~SO0,N(R*)z, and
~SO,(R*);

the R*® moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, alkylaryl, aryl,
aralkyl, cycloalkyl, CN. -(CH5)4OH, <(CHz)qOalkyl, ~(CH2)Oalkylaryl, -
(CHa)qQaryl, -(CHa)qOaralkyl, -(CHz);Ocycloalkyl, -(CHz)qNHz, -(CHz);NHalkyl,
-(CH2)qN(alkyl)z, -(CHz)(NHalkylaryl, -(CHz)qNHaryl, -(CHz);NHaralkyl, -

(CHa)(NHcycloalkyl, -(CHz2)sC(=0)NHalkyl, -(CH2)qC(=O)N(alkyl)2, -
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heterocyclyl is fused with ring D; the R13 noieties

can be the sane or different, each being independently
waedsobrds f rom t he group consi sting of H, al kyPCT/US2006/005122

al kyl aryl, cycl oal kyl, al kagy, aryl, heteroaryl,

(Ckﬂ%ﬁg%gaﬂ%&y& ggﬁﬂeg@g«ma@%g@%% oyr\ﬁﬁ’arau%ﬁ]2

CHquG(RG’QNbW@lbale( AR wbﬁkyl ((Gﬂmcﬁéz)fﬁgﬂﬂ@

AR B0z @?hdaﬁa@’iﬁ@ycqedmc%@{%ﬂm

(
(C

d a
O e, aﬂ?&%ﬁ” (St 2"
(CWDW%MIOWM@SHM@CBNHathdpféﬁﬂbnﬂq'zl\ﬁahlkwbqtﬂ, from
(

C%F%%Wgwﬁoﬁ'a%%%ﬂﬂxb@%@W@%Oa vl/a &ii
hetev@%@bﬁ h%iéggb)l Yl an&%r@%)” (CI(—|2C;_|2?\Iﬁ|aI L;II y

(@Efb Umlﬁt}&% Qan b@cﬂne;gmamwﬁargnt eac(l'ﬂb@)‘ngNHar yl,

ﬂndeé%@@?@%k@w th(eCl_Izehg Cl oaI ﬁkﬂlﬁkyla% aryl,

QBCH
aralk%'ﬁ_)% ki O) NHaI k@yl %@%ik g@{ )qulkylaryl -(CHz)qOaryl,
SIRREEA LRIt e me AL

<CH2§ %@‘8@@?*‘%@’%61 STRETSENAL oI RraiRgEer

(CHol SHIDyghdERA) K@le)ch(#@)NHQW@BNy)qG(?@)N(alkyl)z -

(Ck@&%‘%ﬁ@%ﬁvﬁ%ﬂ M&%@%@L (=0 INHaralkyl, -

L ERIRER R 0h) SOURRLSETRIT -
(Cl‘h)aﬁ@z@Wd(@Mel)qS@@@Ikyﬂcy@Hd oS Qenychoatigl o4C NS aR3A, -

A ST, Lob e SEend LB 10

(CH qNﬂOgo%_'I@)a"l@ll O_éCH &ssz%lmdé@w&s@N%hhaﬂyi -
(CHo.%qéi%}\&@w|—§CH2)@§92l)lhI@aalbylk;(C z)M@Wlbﬁl kyl ,

}hetgrﬁ%}gﬂ pIgr %lg%%ramsw) q(NE:ﬁE;(éll\l%—ér al kyl ,

( R 1 Olttis vic | val kyl, -(CH2)gC(=0 NHal kyl |,
(CH2)qC( =0) N( al kyI)2 - (CH2) gC(=O) NHal kyl aryl ,
)Qq@(%c)) NHaryI - (CH2) gC(=O) NHar al kyl , 15

(?dé%—éﬁg 02al o gh‘%ﬁ*é‘éﬁl?%@T&W@n@hdependenﬂy

seleqta@HirpgsRadabkgl , - (CH2) gSQ2cycl oal kyl
-(CH2)l Ral kyl , - (CH2) gNSQ2al kyl aryl ,
' 3 oaryl , -(CH2) gNSCRar al kyl ,
with the proviso that there are no two adjacent double bonds in any ring, and

that when a nitrogen is substituted by two alky! groups, said two alkyl groups
may be optionally joined to each other to form a ring.
The above-noted term “said aryl excludes phenyl” means that when

ring D is aryl, it cannot be phenyl but it can be a multicyclic aryl such as, for

example, naphthyl, phenanthryl, anthracenyl and the like.

A further feature of the invention is a pharmaceutical composition
containing as active ingredient at least one compound of Formula 1 together
with at least one pharmaceutically acceptable carrier or excipient.
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Forgaulgd), pr ason?ém@agtww aqcent

(CH2) gNSQ2cycl oal kyl , - (CH2) gSO2NHal kyl ,
- (CH2) gSO2NHal kyl aryl, - (CH2) gSO2NHar yI ,

wo Y GH 2 NHar al kyl , - (CH2) gSO2NHcycl oal kyl , POT/US2006/005122
heterocyclenyl het er ocycl yB, and heteroaryl;

T #1h8 fvoiod iifed Gl B ARl 1

as well @s raeithods for ’nreaﬂngd dlsglasmb tfb:j ék@npreo\lne‘a@néhﬁ(te her e
rentvvoadace oubl e bonds_ ip any rin
palﬁl EPYa CH %twsgéﬁrary SraRim QQIF&B@@PYI) b Cﬁﬂﬂﬂ]‘l diseases

andEoNdR onéé'g ?1 n’%biﬂ ééé%%s (HH% glﬂgc?_ﬁgéléoiﬂﬁéllr%%toa/

joined to e Sther t form a above- no
bowdrdtsém)dalaoyhmeldjmmengl ‘rheemgiaond fwlhrwa,amultiﬁﬂb
' t it can
sclfyoR el Eleion (€ Snalsore gl SRt b orabt sRERGP).
optRSMAB iHarhmafioh b apeaye, ﬁﬂgcﬁ&ﬁs dilbggses%rf\d“idrﬁgfs The

feature of the invention is a ar naceut 1 cal
invertigiopiavidas a owihed of trgatisg adﬁXGR& chpredkicamediatedast

aisGiSs e BRI el arastehy el A rpniEingis the

patiif &/ tA8ApeBitiCSlly iR/ AB1RL0f dtfeddtoidd@NpbONY of

provi des net ho s of prepari n%ﬂ n‘f)ounds of Fornul a
g sa

tsealvale orfeﬁteretklarqﬂfé
tr eph dRRentiSn Vld %th@(ﬁé oF régﬁ*@ aSdl, H ¥>§amgle

t herapy, prophy er ap FarH |seas
treatmebnt ¢endy.| |pa1isatlae tberaplynf:hrgamattb%mpm propdwtactie therapy) of
owe| diseas aut oi nmune
Celﬁqﬁé)r&‘ksae%ég%@n gconm{ar%l%.r%tcg ﬁwmi@'y f;ﬁﬁatsea (& 9.
psctfelsf, Wla?ﬁmaﬁfr?fbbmfe?ld%‘eta's@?l onglnﬂn ﬁ'd;%%@fst(e g.,

rejection, xenograft reje
rheumataldmi’thrtblﬁ owltiple selpeosishigeaft re;astlmh bx ap e allogreift

tunors. The. lnhven q: {OVI es a nethod of treating a
reidHERGXenadtarhBohEn] BeBfit dE8aged R HALAN cAncis 2l
tun®drs SHE drugasraphidns &l Wh@d&%éﬁ?@;&tﬁi@ﬁw&s&@slﬁ\ﬂﬁl 10

patl ent a therapeutl cally effective anount of at °| east
respaBses Mpbtiaimés Infleermalien or doreye, iyiee hdiebetess alraly

eGR4 Ao R e eI 18 (o

theex@outicelly tffectiveearho(iet oftat. least dnea(tcbmpoum é@@cyrdmg to
curative therapy {) &hyl actic therapy certain

Fornula ds 68 aahpraskanicalacsepiable salts $caw@tq;rqst@r therads

cor(c,%fre%tly or sequentially with (b) at least one medicament selected from
the group consisting of: disease modifying antirheumatic drugs; nonsteroidal
anti-inflammatory drugs; COX-2 selective inhibitors; COX-1 inhibitors;
immunosuppressives (such as cyclosporins and methotrexate); steroids
(including corticosteroids such as glucorticoids); PDE IV inAhibitors, anti-TNF-a
compounds, TNF-a-convertase (TACE) inhibitors, MMP inhibitors, cytokine
inhibitors, glucocorticoids, other chemokine inhibitors such as CCR2 and
CCRS, CB2-selective inhibitors, p38 inhibitors, biological response modifiers;
anti-inflammatory agents and therapeutics.

The invention also provides a method of modulating (inhibiting or
promoting) an inflammatory response in an individual in need of such therapy.

The method comprises administering a therapeutically effective amount of a
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15 psoriasis, inflamatory bowel disease), autoi mune

di seases (e. g., rheumatoid arthritis, nmultiple
waedeposies) , graft rejection (e. g., allograftPCT/US2006/005122

rejection, xenograft rejectibon), infectious di seases

corﬁé?%\ﬁtﬁe k)%zgsdgﬁgﬁ o d&ﬁrﬁ@%%éélﬂ@g\?/hl&' %ﬁﬁntgrdf?)r&tnl(’)?éé ons,

el aye ensitivit espon
maophéalisrd @D@R&fdrmmatlm an lmilvrdiuyal gyeeced mmed)f d‘klabeﬁsi:sosed

. d be lQid |
s aqara ORPIRINY 8 Dlacknagh aeb acater FBrabs o durrien
W 1,
eg{]%férr%%gﬁté%tc 'y accept agi 5 rlﬂggg?b/% gﬂ%ﬂrﬁ é’elst er o
thera‘;mu’emally effactiver embhyt afra semm@uhdajf IRormiuten1 @ola at
t th
o Rl S AR el HOGhE ot B Rt T ar uge
nongkse'fisdlabed & & Ridthod Bf {rea’m Hitanshbty beWt alsease

sel ective inhibitors; I bitors;
(surhnfrabsisppiseass, \uérzerefs\(ﬁ:oolal§) dyalpadipot mnseeamr such treatment

corBinRh e Blen L Be sa ot ARl R G eaintpr
leasooi® goRpouhtifof Foe@ket t s phatkEdedttallpatesstabM\Ealt,
i nhi bitors, cytokine i nhi bitors, gl ucocorti coi ds,

solvatRar estenterd@. i nhi bitors such as CCR2 and 30 CCR5,

CLIRDUiSAbLT d B Ridtho@ 6§treaﬁ§%iir{ff;{mgwrg bollePiRELE8!N 2
response nodifiers; ant mrat ory agents an
pattdmdimpeatiof sucﬁlheatmmeintompnahg @dpministetes @ thretgatienbdd

thefRResely Breafe st fe) & Resost baionurtef KBy 1

|
o IS SSRGSy o

sequentietty withd b) @t legpst osmbmnﬂt@ﬂrﬂ&temd drnh &)e gitriuph

f
cor Rl & e ZhSARG 2 nalaaraicie 56 Surudaing arirRE
corﬁﬁb@@@b nti-mbi Dcdinpeurds, arakderolds &l campticti®s] T-cell

enpbtaxis in a patient in need of such treatnent

receptpgrdirsictryl therppies (sughas aotit(e3 gatibediesh 5
mrfgf]%ﬁﬁﬁﬂ%k%gl %eﬂﬁ%&%’tceé Zlgc@#pltmé)f%@pﬁ Zﬁ?rgggﬁp?‘;mes

sol A&bedlgdiloesd & a ethed bf trékting grat: rejeetibn iv spawéritad
%ng t| ng, i nfl amat ory bovel i sease (such Crohn's

B4 U %@@tqwr&m ﬁﬂgynlﬁwrwgaatth%@@tlﬂw feed of
AR SEchye SRR B 205U BREIRLPEE a1, pra
ph&iremeutunelly:enq:mmiablleca‘altholnataaonlester treerpbfar maceutical l y

acc&,% c? sgloggcli tlé asr’r%thlgé of 9rea? Ing graf'i pe?eragtlon in a patient in

need of such treatment comprising administering to the patient a
therapeutically effective amount of: (a) at least one combound of Fdrmula 1,
or a pharmaceutically acceptable salt, solvate or ester thereof concurrently or
sequentially with (b) at least one compound selected from the group
consisting of: cyclosporine A, FK-508, FTY720, beta-interferon, rapamycin,
mycophenolate, prednisolone, azathioprine, cyclophosphamide and an
antilymphocyte globulin.

“Also disclosed is a method of treating multiple sclerosis in a patient in

need of such treatment the method comprising administering to the patient a
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Al'so disclosed is a nethod of treating inflamuatory
bowel disease in a patient in need of such treatnent

wa@oopndsizs1g admi ni stering to the patient a PCT/US2006/005122

therapeutically effective apount of: (a) at |east one

therg MRS eﬁ”fact'l_\% H?Ho@n@of 18) 8thérapBaficaefidctiab laynount of at

acceptaple salt, solvate or ester thereof concurrently
]easbone semp@nmdaqflﬁprmtﬂm 1( o) a pharmaseutingdly esappiabip salt,

f I :

soivgE i eeniessn neerattyoF fagyF T M, gDl eyt ot e

com%@[m@ 4B tedftbht e Qr%uﬁm@wﬁﬁg of digstblintesfceon) glatiramer
gl ucocorticoi ds, T-cel receptor directed therapl es

acetam;mﬁms@@midscgmwﬁK@mSemethQUemﬁ%ﬁé@h SRTES; ves,

m'toﬁgeﬁgé?g‘@r%' 'Eﬂ@{ogé’net\h@’(ﬁﬁlﬁ - ?%g gra%tm r(reljezcti on

CB2-8elacthaf indifitorsl need of such treat ment corrprl si ng
adm nistering to the patient a therapeutical .
ef A&éé’lﬁ@lolgﬁatm@ raethgf% qfé%@@{t'neﬁ@ulae@p%%@'%'nr%?m% in

needof Slich e@ﬂﬁ?ﬁ‘?@% Yhk@d dorR ﬁﬁﬂ%%@hﬁn%?érﬁw t?%%fﬁa%eﬁfa

est er t ereo so dISC osed 1's a net
therapeatidally effcafive Ba]Cﬁﬂ'ttIOfﬁtl’(a) A therapieutioally effectivecarndunhuaftat

loact P SPBIIUEE Do STRAR e SAACaE Hog by SoeP e bofine

solVaRTBPEad e ﬂfergef &%cﬂxrﬂently%’r RqRBAAMOKHE (6t I¥ast one

acceptable salt, solvaté or ester thereof concurrently

conpound exgleated ;ﬁnolny the groupogonsistinganst nmﬁl@t@@f%@,m@losponn
on GRS SRRSO B A8 pepersor e

glatSeP besekét fredpisorB] sRInercaptadad h1fkb@mlabe,

~ cycl ophos ham de and an antjly n’phoc¥ gl opul.i n. ?
di 48 8isgIqsedds penRBWART treatid MEUMAI R .ao%a@n

in nggd %}‘ Bﬁl)l’l ﬂ%%’gh@nt t@\%qﬂemodsé&ﬁ%éélggt%ﬁgrﬂ{\1324?&8%tt|38 Satient

mnistering to
a th%@é}fdlﬂi%lﬁlﬁ&ﬁé’ﬁ'ﬁ/dﬁﬁ@om on%d P2t le2ét arleecappaund af Fprmula 1,

or eEphATIACERGAT FeaabiR At AR A Rl ConcgpreRty or
seq?%ﬁﬁ%f@?ﬁ t‘f)aétlIéaé’ﬁc&%géé\ﬁb%ﬁ@'sblect&ﬂr&ﬁitﬁéaggo@ﬁt er

current r sequentially wt at | east

coneiséing @ﬁ.ﬂ]ﬂ]ﬁﬁtﬂ)f&ldhb&Mthmatm ageots GEOR4 ishibiigraf
co {a i.nf er f.eron iraner 5

& Girilho b Ees. <RSP RbE meigsegte. steroids,

PDEZ9LMiBR6isN Bnti- TN E-excsthpeieds, YIMPAnhibitoh, lcartitosteriida),
anti-IL-12 inhibitors, and CB2-sel ective inhibitors,

gluggasstienids| aesapkire inhikitais ICBR-galectiverighipiipts, srepase (ICE)
mhi?)ﬁon%ré)ﬁc'd 8’che'F| c?as%@g'o? '&ton{[ﬂ)unds indicated for the treatment of

rheumatoid arthritis.

Also disclosed is a method of treating psoriasis in a patient in need of
such treatment the method comprising administering to the patient a
therapeutically effective amount of: a) at least one compound of Formula 1, or
a pharmaceutically acceptable salt, solvate or ester thereof concurrently or
sequentially with (b) at least one compound selected from the group
consisting of: immunosuppressives, cyclosporins, methotrexate, steroids,
corticosteroids, anti-TNF-a compounds, anti-IL compounds, anti-IL-23

compounds, vitamin A and D compounds and fumarates.
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need of such treatnent the nmethod conprising

adm nistering to the patient a 10 therapeutically
webdosobise anmount of: (a) a therapeutically efPers2086/005122

am)unt of at |east one conpound of Fornmula 1, or a

POAEBERUSAER] bl BRERE SPLEBR) b P BB oo

(mcqmﬁngpf@m@ ngveitd, gisestidr sugridiet iotrasgulaoinfasimatomf :
nmet hot r exate, cy cl osporin, _leflunom de,

Sjogrartasyndenea, or@sy £Ve § adatient in Beerphawahiseatment the

ot BB B s OB eE! 3 e BB Ut

amoeiint sfea) ahigashenersbmipduadtdocotding it Farmala Brdra i n need
of such treatnment the nmethod conprising adm nistering

pharmacestically agaeptable galtasRlvaiec esterihesafi caBcHFFSNHY Obf -

socBhidhy WG AeaSOams Lafphnb et ey from B Group,
cortsiegtingadf: inomanoswreysives, Aklespquies] methotrexatdy KKHOG

d fromth group consi sting

SOOI DR A T TN FREPOSgent 5, COX. 2

' nhAl%bto%a@seoC% éhétﬁkm Bf trehfing bmméﬁéa'mﬁ the
cyc ospori ne, nmet hot r exat e, st er Ol dS

groupleioistssing of ainflammtory @l@ﬁawwbgumduaﬂﬂnrwm mUdétlple

solfifislen et poutLHERERE! bt e TR Preagrgs
eru?ﬂbh:bl duRasedslbhed-ty e pesrsehsitaiPRIspeasés) bptat&iehic

_ tor the treatnment of rheumatoid arthritis. Al so
inflamaseatiosnednaieding eeg -hoveils, Peiafiphsegaen iagagcylar a

mﬂQﬁH&ﬂ)tn aﬂdané‘jﬁgreﬂf se)ﬁ‘l‘b‘}gn{egeﬁhg?%}l if t?&[n%gg/ I&?\g cancerin a

mpr i si’'ng

pattdrm:rirapeati iof alitly trebfreent, gaclamethod @bmmbsnrg adimadstedng to
ound Formula 1,

co { 30 a ghar maceut i CalFst\D/
the, &P edfegtiye amaying of 8t Isaskope CormaUBgraceaFilg tent | y
Foﬁﬁlljlaqe%‘i‘%mﬁaﬁ'h{ e‘ﬂ’uéélh/(éﬁce?tatl)lé%%ﬁ Q&?at‘é%ﬂé’é’ﬂé‘rdthereof.

ected fromthe group nsisting o
i mihe snysmtios silsceprovides @ spethiatkef tr&athnqta disabee selected

frofybHrpte sriSTngSF aridthiitod Uiseatn Al PERTY APt
muifle Bclerssis) Llﬁﬁéimf'ﬂ%ﬁo W@tcﬁ%aééog?&@%]@&W%sonass fixed
PCT/ US2006/'005122 21 Also disclosed is a nethod of

drugreraptiags.apianeaus eelayrd-irnmbyrarseqsindhuespgnsesand

tubl%ﬁg.fl%l ﬁoﬁ)sk%pt%ﬂ%tﬁ R@aréﬁr%gﬁgng)ogo:ﬁé’t%{ggrwral menlngltls

an@@éh@é\‘tmldlpmﬂ imhesd ol sticle afeamnient, kach mﬁthod comprising
onprising admnistering to the pati en

admmt&ﬂ@att@ &g P?t'@'ftfaéb@‘ﬁ%w? RBuntofde) abbeaﬂ one £8Mreoyad
acGHIPUBFGRHRA 4! BPapRaRRLrE fcaty fteptable salt, solvate or

ester thereof concurrently or sequentially with (b) at least one medicament
selected from the group consisting of: disease modifying antirheumatic drugs;
nonsteroidal antiinflammatory drugs; COX-2 selective inhibitors; COX-1
inhibitors; immunosuppressivés; steroids; PDE 1V inhibitors, anti-TNF-a
compounds, MMP inhibitors, corticosteroids, glucocorticoids, chemokine
inhibitors, CB2-selective inhibitors, biological response modifiers;

anti-inflammatory agents and therapeutics.
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pharmaceutically acceptable salt, solvate or ester

thereof concurrently or sequentially with (b) at
wo easoree conpound selected fromthe group CPOBUSI006/005122

of : i munosuppr essi ves, cycekosporins, net hotrexat e,

FK506, sbzrmelED ﬁg'sb@ﬁ%‘igl\l%ﬁsmé'i’ﬁﬁﬂfgoﬂ\'
cO oun eat i ng a

di rsrghséesmis ese@dilefemrlmatvbehelg oodinapomeasingghdfhe meanlng of
rheumatoid arthritis, nmultiple

suétﬁeé é”' énd Qﬁ']‘%%ﬁéfé?gh BEGETeRGS; higseof. gTQgtmotWIthstandmg
and exespt Wﬁereoﬁgféoaé‘m%nmgéxﬁfé BI8%in ge(ﬁé’fﬁﬁﬁdﬂés %gSngt

del ayed-type ypersen3|t|V|ty responses
the; spadiiaationand ¢laions dChgmica) .namesiconemop oshess, @nd

ch AR S O SBEVAR wist ineroBBYEenal ta ABserhathe same
strmmtjreﬁ NThése demsitiohs apsly rb?éﬂﬂé%%”@)f whsHRr E%Hﬂ?? sed by

ejﬁ%p“SIn adm nisterin he patient an
itselhRfuiRtcasrbinatior with ofher @ﬂﬂﬂpoun@samhﬂrmseglrﬁmatmr Henae,

I cepta sol vate or
el B UM RIS MBS 88 B8 s e o
"hydr@@tallkyg,"ahailoaw@s'te"al&b@ctad 20 fromthe group
consi sti i nfl ammat ory di sease, rheunmatoid

art ?.U?Pg%boefﬁr ?T“E)Iﬂgoggh%lﬂ%ﬁsspeicﬁlcﬁﬁmﬁh@rfgllwwgIterms

unl€s$ B8RGw I
ot sy oot &, Rl B AR B e R ot
mepakigshses and tubercul oid | eprosy, ophthal nmc

canc@P hed s RO, FEA Tl clkabaimon. such

alky@lmdmomlo@lmczéoqdr@yebéw P@rglé tBch&gélﬁ%yP@( =0)-

effective amount” of (a) at | eas
groyp dip MeiGlyt h%varmuﬁgréums aoe as mshwonalgeiﬁscnhdadi yThe bond to -

h
therER MBI S oud B tdiuPhy bR etgat TPieisd e
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di sease nodi fying antirheumatic drugs; nonste
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oy ket B8RS o b ENI AR Bl catb fiR Ssag Sne

carpon-cadust éolmbldizongll am:bwbrml raay ¢, stedigifdsi Brenched and
ctive inhibitors, biol i ca

corp i8I 680213 BPECTS Sataon P MsmLbe chatty et alkeny
grolip€ hane Wb 2 1Y'\ehelP$? 89 %ﬁ?%ﬁﬂﬁé%%?/ﬁﬂp 2hA%moks

DETAI LED DESCRI PTI ON OF THE e’terns used
prei%@@mhwa torebiout Bradirben gtaresin the evadn t Beamstril meané

%‘E h th f.
tha %1 %\Ik %gﬁr@{%ﬂsg Sudh a%arﬁethyf: e MI %?%?opyl ear]r%o
attached to a Ilnear alkenyl chain. "Lower alkenyl" means about 2 to about 6

carbon atoms in the chain which may be straight or branched. The alkenyl
group may be substituted by one or more substituents which may be the
same or different, each substituent being independently selected from the
group consisting of alkyl, alkenyl, alkynyl, alkoxyl, aryl, aryloxy, cycloalkyl,
cycloalkenyl, cyano, heteroaryl, heterocyclyl, heterocyclenyl, amino,
aminosulfonyl, halo, carboxyl, carboxyalkyl (non-limiting example(s) include
ester), alkoxycarbonyl, hydroxyalkyl, carbonyl (non-limiting example(s) include
ketone), -C(=0)heterocyclyl, formy! (non-limiting example(s) include
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and except where stated otherw se, the foll ow ng
definitions apply throughout 5 the specification and

W@ b@snsi42€hem cal nanes, conmon nanes, and chepPE€T/aB2006/005122
structures may be used inteBchangeably to describe the

ald RN RUFAHIGE: ¢ E R Geh SO ROMPRR LRRONGIMRa: Fon
-C(#@LMH(ez]gllbﬁ)lr t—lcg;@g\l(cyoloeﬂq/l)gt mf;w()ergleltctyawa:t@l)adtu;@(\;?alkyl
UreaéeghélH(Qﬁ@)Nqud}‘H?%né)NH Aty (M
NH(EE A K pteroad i .EgmH&“A&?@?’?'XﬁF%rﬁ‘é&ﬁ@r .
-NFMWI?@FW NIGNNEH!@l)z deabambgl (iledOCNIY, t 0
NHERG IR SR SN N B AR "
-Nl-R':("—«b(}N' i“?%'fa%&?k%‘ QR{'H% oﬁénﬂ -NI—1 -S O)zheteroala/u -
-N(ﬁhyléﬁ(mﬁlkmmww(@r)mmls dﬂ(at"aé) S(@)aaoﬁh&NHﬁé@c)erfg@d |
| e S ou on
NHESFRBRHA, -MESLBIAeuEDr EkuliiocathoR oigRaifly '
-S(wz@nhl 10$(®')Qalﬁ3ila'198€©)z‘é IS lslutfahymr@sxhommm@ éﬁ&ﬂn\éi&% s)
, r opanoy ropanoyl , but anoyl
lncladq (&)&L&%ﬁiw Ngo-hnmlkgwampﬂﬁacnfsstaﬁabéﬂ alkeayi groups

inolE SRR AP ARE R A ER %o Feentony qteny

anddeceriyed and conprising about 2 to about 15 carbon
in the chain. Preferred al kenyl groups have

t
Abatikyy m&a%@ma'@@aaamerpcarm OroiR WaREHERY beasigpiaht or
ora L A SRR K B 2 8 A el U B
Preférkgd a@wbgrmpsmntam apeuh{lto abohy |2 carprrogipims a{rfdae"chain.
Mofideiaesd v BorayPRiartals Shout SR Dokt SHFbeh gl ntne
chaii BhadBhedifeshs atinelbr ROANNIRG - alI ré desydh a8 "rﬁé{ﬁyl
may be substituted by one or nore substituents which

ethvtle@r mépylhare gtiaehast tada finearalkyl chadh  Yudyeeri aliydhmeaseisray

grogpﬁfﬁ%% y1 f%e%w{}‘;ﬁj?ar5§rm@&a§|s%fq 5’??/19#@ g% gﬁ%éyn e of

straﬁglﬁlﬂ d?éﬁr&Mbhed CYﬁé edityk grip n@‘sy&;@sulthﬂittﬁéda’fyydme or more
ani nosul

et erocycl het er ocycl enyl
Sunﬁs&tt@ntwbﬁwﬁy beathecssarae @wlfte\ﬁ@rnt paﬁln ﬁuhgtltéﬁahbwégs)
mdla;{?1 et Hy ﬁ%cﬁé%i I'frr%ff‘r'g Ih‘rE]B(éj gﬁ% stin cﬂ’r@%aél%h(l alk}/nyl
alkexg( :@)/h eirydomyc,yu;ﬂc!dalkyﬂmyu}d;alke‘rm d:yamot hB@reaadrmei(am)cyclyl
heteroclylcjzl%%ylvgrr%ggml\ﬂ-?(ﬁkygf Pﬂél%ﬁfooﬁﬁ? l%a%kyl) -N(cycloalkyl),,
-NH(aryl), -N(aryl)2, -NH(heteroaryl), -N(heteroaryl),, -NH(heterocyclyl),
N(heterocyclyl),, halo, hydroxy, carboxyl, carboxyalkyl (non-limiting
example(s) include ester), alkoxycarbonyl, hydroxyalkyl, carbonyl (non-limiting
example(s) include ketone), -C(=0)heterocyclyl, formyl, carboxamido (i.e
amido, -C(=0O)NHa, -C(=O)N(alkyl)z, -C(=O)NH(alkyl), -C(=O)N(cycloalkyl),,
-C(=0O)NH(cycloalkyl)), -NHC(=O)alkyl, amidinyl, hydrazidyl, hydroxamate,
-NHC(=0)H, -NHC(=0)alkyl, urea (e.g -NH(C=0)NHa, -NH(C=0)NH(alkyl),
-NH(C=0)NH(alkyl),, -NH(C=0)NH(heteroaryl), -NH(C=0)NH(heterocyclyl)),
guanidinyl, -NHC(=NCN)NHz, -NHC(=NCN)N(alkyl)z, carbamoyl (i.e
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al dehyde), carboxami do (i.e am no, -C(=0 NH2),
-C(=O N(al kyl)2, -C(=0 NH(al kyl),

wo @(%@N(zs:ycl oal kyl )2, -C(=0 NH(cycl oal kyl), PCT/US2006/005122
-NHC(=O) al kyl , wurea (e.g 2WNHC=0) NH2,

coNbCAR By PRI AR s

NHTEOBIa) 0Nl EINEAYSED, ST Sl
N Ry NGO NN G 8RR -NH-S(O)NHs,

N B! S SOIA R b1 Mo 2 Hocaroon

-S(Ohdk( SEpaikyl ,~B(@)eayy!) -GH (@ Ralkyl, -OSKB)-S(\D) 3hifanyl urea

<noarlm?§s§).e§e£}""‘pi%¥imcl%?&%%)ﬂH%k\%?ge@)%@kyns
Non @ﬁﬁ@%?k#ﬁlb}es Hc%lk‘é %thﬁ"‘]?’%ludg ﬁ’%tlﬁyﬂo@fhlyl H-bidpgl,

I nclude N 1Tt ng
|30|erxmyblrelsu’ﬂyf téxwtylaMpenWl,klmgtyl gonulpdecymﬁlIJQMmeéhYlenyl

. prope n; but enyl hylbut 2-enyl, n-pentenyl,
t”ﬂ@@io %}%yl’% Yfé%@'ﬁ@" tﬁ?’{( means an al i phatic
hy QAR SeFo /P WMy & al'l@lh@férééfyﬁ'gg heréﬁl the alkyl is
branched and conprising about 1 to 20 carbon
as previpusindeswinsilaand thempeneia the parpt rr@vem psthrevghathe
about- 12 carbon atonms in the chain. Mre
het%Fe#%‘ é"gésm kyl groups contain about | to about 6

car Pokylainine rhaandian -NR@ or. -NBi & gl :ﬁaﬂhnshtdm@torcmereaof
nmore | ower al kyl groups such as nethyl et h or

thedrysiiggen grams ot dbd BHragsnais|repleged aykqn alkyl-gre p a5fgfined
abcﬂ)é‘yﬁhemﬂeﬁgﬁﬂﬁal g hrlﬂﬁfi‘*?t?g(j%r{l to about 6

carbon -atons 1n strai ght or
br a'lﬁdhyddryl"rﬂmeaa‘s Iayllallgylfaml geyubi whichtthe alledi aby aoyleareras

bstitu be t h di ff t,
deRbRATHISTT Fuslel e RS BpBRse Py CoBlSLoGR r om
Nohhi@mﬂﬁ?’ 'éRaﬁ\‘bT@é éﬁéd‘@bﬂﬂf alikkll’a)‘i/l qréb#@ Mud@bjfdlw Ipv-tolyl and

aryl, aryl oxy, cycloa K cycl oal kenyl ,
Xylyﬂyél—rftﬂ borrd ‘eﬂb@r@arenhmt&d?mmug 5 aed.er ocycl enyl

° el bn R Pl Bigg Y8 R i =

desdﬂtl(d@leﬁeﬂéﬂﬁf Nbr)-,llrmﬂii(g?‘l ék@h@ﬂsfsyéf)ﬁutabl‘dl'&lhﬂtrﬁdj QeY@y/inklude
N( het erocycl yl) 2 carb
medBSWEPHTI (TSAP YD i horbitiin: S08)odPae Reserl )

dr oxyal kyl, carbonyl (non-limting
mo@iﬁ%@?é@?ﬁéﬁtﬂ e ketone), -C(=O) heterocyclyl,

f or YAdkylthiacdrbmryti rdea(ls a2\ ARylsBHC{eQ)OCHr@MNHReferred groups

are. ég)sg)lwim Jg% @WI O NH 2 kl),/@l%yéya]hgegq&q t)o)the parent

ﬁ%éﬁ]l‘fmec Qynyl hydra2| dyl, hydroxanat e,
=0 H, - NHC(=0) al kyI urea (e.g -NH(C=0) NH2,

- - NH{ Ay WHrelakog 120, allphﬂtl(sd)iycymmbkgmtm containing at least one
carb'gﬁ(c%_rgzarl}l I’f'rgpt)]gtb%hgae{r}/cl \?vhich gc_(e)a)stra(l&etto?rborg &lwéﬁ %l?ld

comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl

groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means
that one or more lower élkyl groups such as methyl, ethyl or propyl, are
attached to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6
carbon atoms in the chain which may be straight or branched. Non-limiting
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guani di nyl, - NHC(=NCN) NH2, - NHC(=NCN) N( al kyl ) 2,
carbanoyl (i.e WD 2006/ 091428 PCT/ US2006/ 005122 24

wo SR8 - NHC(=0) Cal kyl , - CO2N( al kyl) 2, PCT/US2006/005122
-NHC(=O) NH S( O) 2al kyl , - NR&(=0) N(al kyl)-S(O) 2al kyl ,

exa'nm%'f gkﬂy}?}ﬁﬁﬁé@éﬂg%%%@gﬁ@%%%%w propynyl, 2-butynyl,

3~ blityinyt, d il 2¥dalk h#d\Heé Ky |
mékﬂlal—?Sé:gngN%%m?nw% atn hi o, %@ | t h? oyn);“{g;?‘lﬁ‘t@hl ocar ngy

substituse )bé“qwq or mg(@;sgléqstquants wrgpla)mq;)f be the same)arift 9r|ent
e A e R R P el PR, o s GG BORSIEY of
alkwoakbxw, aryh,gargiceaypbﬁSoaikyls oy ¢leblkenyl, kyan@rrmigoairyic! ude
et ool b R o Biiagaie.
N o e, R R Bsroan e
-NHMet@ronlep\I¢ Mhejzearocgclyla;g qﬁ(ce«ycattxjryyl dwslmxyaﬁdjl azatboing
o BhS SRy ST i L Bt DALY S o (.o
amitfd, CIT(EOBNSL,), Te(LOM (allkyne. J@(dm&mamwr@:(ﬂ@)mk@/cloalkynz

n|trgﬁen is replaced b ef I ned

C(zEY |bﬂhoﬁ'k§dC(T@3/%|dr eNHG\f/&Qg)ﬁHWBgWe@h(@ gt L ogen,

'NH@JQ? N?}_'nél ary Atk aﬂlyg)\éscrl @?%R%‘ nP\rAgll‘g?rtege

‘-chksomw Heteroapyl), SNmChooNH(aéﬂeyécmwypS(o»bmyl iait i ng

xanpl es of suitable alkylaryl groups include o-tolyl,
'S@)Qag{;'w and xylyl. The bond to the parent noiety is

th ' - S

R e M e R S A
prehmiyndes’.@rbekjl rlan- hgutmgaammplesfofmltalallel eék@ty&gnouﬁ:smclude
mefliihE e FiFGoPeRe SsEP oY FrYpEY CRPOREREEY | o
meHWWtQBx;‘/ h¢g;§lﬂofnﬁrto thé\lpa'r‘é/rﬁttrﬁbi% SRR LghBaEhE oxygen.

group. Preferre IOg)rous 25 areth se

| n varlk@kvoamorml kyeags anralkg-O-EvweO)aptoup. Namrelinting t o

xS ¥ S Ultpp SRRER i B B PGR EE ey sthg g an
ethbeasdrbong. Ty bomd eatHeoparkht ﬁio$et9¢@ﬂ1r@ﬂ@h e @@rb@h%l be

stral ght or branched and corrprl sing about 2 to about
5 ‘¢dninorlied gRsany anREnieR=Alkyl- ofmeinvich eRyhiE 280

preg[gngl:éﬁ;ﬁd A de%ﬁoﬁgféﬁ're% dRirRAfis dontSf! B HIQIE NoR-ififing
examples of suitable aminoalkyl groups include aminomethyl and
2-Dimethlylamino-2-ethyl. The bond to the parent moiety is through the alkyl.

“Amidinyl” means —C(=NR)NHR group. The R groups are defined as
H, alkyl, alkylaryl, heteroaryl, hydroxyl, alkoxy, amino, ester, CN,
-NHSOzalkyl, -NHSO2Aryl, -NHC(=0)NHalkyl, and —~NHalkyl. The bond to the
parent moiety is through the carbon.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl
group attached to the aryl group. Non-limiting examples of suitable aralkyl
groups include benzyl, 2-phenethyl and naphthalenylmethyl. The bond to the
parent moiety is through the alkyl. |
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preferably about 2 to about 4 carbon atons in the

chai n. Branched neans that one or nore | ower alkyl
w@readpsi4stich as nmethyl, ethyl or propyl, are ptr/astved00s122

to a linear al kynyl chain. 26Lower al kynyl" neans about

R O AR A T b IR 7 0B ) 59198 ey

areESTPresRUSl deBtibed. Eeﬁerasmamkmfy@mmtam ) I@Jv&yaményl

arofb SRR H g e syidhie Bibkeindcray S atida kyny!
2-pBERStRCATYarRE2-riphE s e, I%é)ssn@io R Ba Sug@q@&%‘t S

whi ch may be the sanme or different eac uent
thraugihifeiatkrméndent |y sel ected fromthe group consisting

ggcfoa}%k F%aiga%barai@%f& o%f?’ L?%(%%ﬁ{?g%!@!%l group is as
destfibed abpoé Mk, bod&ﬂ?éq%ra?i r'}?/\‘lﬁ)@t)klg ﬂ'\'f’ough }I'se oxygen group.

NH Cyc&%a%wylema@grqn gralk | éi(wlérﬁ@wUPZNganltmg
2
ol R0 g AR el AR T

bonidrtolthe @akeritaneipty isGhréddretheragyehy! , car boxam do (i.

10 "%%Fma% ﬁa&'ﬁ@@m@g%gmg ’ée aryl group is as
prev@&s‘*l@)d@@(:ﬁyédi oﬁhl&f%c)nd 1;6 thé a?%?éﬁﬁﬁ Vi 13{3#%@@ ek égrbonyl

ur ea -
NOﬂ-NH(tng@)mﬂodeBydf)saltablel‘gtﬂomsﬂmm(dnebmw whi, 1- and
2. na@ft‘ =0 NH( het er ocyclyl), -S(O 2al kyl, and
aryl. 15 "Al koxy" neans an al. kyI O group in
whi"ghyIt (senddtitiidés BbBrEVIAtEd ARy 2 N E é}ﬁé}dfnéiﬁéﬁ'{dn%gchc or
Non-limti ng exanpl es of suitable al koxy groups
mulfigyqliGdiag systanepmriging about ¢ iopbayt, 14 sarhoopatems,

pre@réw BB8ut Q?&B%ME ?@gﬁ{#ﬁ %ﬁ"ﬁd@?)%wégﬁu bond\to the

optlblﬁdallgommtlhedwhth OR@.08 ntdteatiky |s%/§?eﬁ( sthstitdeR8P which may
20 exanpl es of suitable al koxycarbony

|
be ’fBb g@ﬁgﬁmﬁﬂth@?fgwfnﬁ@%@@@ﬁrd%nw hgrein. Narlipdingeramples of
suitdh)8 W@ohﬁsﬁﬁ@ucp@bﬁaﬁ RiEh ftcﬁylt hr ough the carbonyl .

Am noa means  an m ne- group in which

al R&rylww"ansem$am nlnysu(y QIQfUIpanvhlﬂli tfecaredraup o kyl s
ont.ai,n | imtin exanpl es of

pro iR iPsc it Ry imiRG sxemPis GckuGrBnGoRy rosng 25
lncll}’ddﬁbﬁ@idﬂy}’érﬂﬂhéﬁht%o%h?ﬁhe BBH?J LBOcHQ g%?eﬁm Rezl’%f‘snﬁwrough the

noi ety is through the al ky
ether@¥8R)NHR group. The R groups are defl ned as

al ki rvl ... heterparyl, dr oxyl ,_ al kox "
ast ?rarb%xé’ﬂlﬁ Means&n algﬁ-&—O)@/ group. The bond to tﬁe parent
moiety is through the carboxy.

Carbamates and urea substituents refer to groups with oxygens and
nitrogens respectively adjacent an amide; representative carbamate and urea

substituents include the following:
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- NHSQ2al kyl , - NHSQRAryl, -NHC(=0) NHal kyl, and
-NHal kyl . The bond to the parent noiety is through

wo b@eoarson. 30 "Aral kyl " or "aryl al kyl " neansP@mnus2006/005122
aryl -al kyl - group in which2the aryl and alkyl are as
previqQusl y. de ibed.  Preferyed aral kyls conprise a
| ower @J\/ﬁ \[é?:)up a che 0 the ar 51%
Non- | i nt i ng exarrpl es mof SBII tabl e ar gr oups

i ncl ude benzyl, 2-phenethyl and naph enylnethyl
The bond to the parent noiety is through t he aIkyI

WO 2006409148 PCT/ USZOOG/ 005122 26 "Aral kenyl " neans

an ar yl ch the aryI and al keny.
are as previously descrl b F&d aré't nyﬁﬁfﬁl

contain a | Q\gétxcﬂafkenyl group. -limting exanpl es
of suitable ar4l kenyl groups include 2-phenethenyl
and 2-napht hyl et henyrhgc The bond to the parent noiety

is 5 through t heRafkenyl Aral k (r): pang an

aral kyl - O gr ayg—P the aral Ky’ oub\ls as
descri bed above. The bofid to t he paremt omi ety is

t hrough the oxygen group. "Aral koxycarbonyl" neans an

ar 3CkgibalRylCre@ns gnooparoNwiicl hane- eigmultisyplicering system

compfs e oL Co bhe Hiaie: e SR acadetle 10

cartfcH BORW. - Prefédyd cyBalkgl BRgSeyhtalf a8dut Btcosipoutry Whgch
the aryl group is as previ ouslfy descri bed. The bond
atoms. {lhe qyg%aﬂtyl ﬁen@@nmmaﬂmug tutd Wish 9eyar. more "Ting

ors R A3 R4 e g AT coppe

hergihbmoti-iinitichy 'édah)ples aif sulableromd dyclicopdogptkylscinolude

cyclBaraRh SesReT Sl ABbEPa o Bsde Nprelndbe
exaﬁtp‘t’%@ of dNERE muth{y%H@ 09@16&1@6313 1H€Ihhenlabéé’alr°rﬂ %tbdrﬁﬂ/led

ne or nore "ring’ systém substituents” which’ may
adatxmrttﬂearxhttne ike. di fferent, and are as defined herein.

exa | es of 20 wtable aryl. ar.ouy
o CCyaBAlkEBR A A heR A AEAndRs $y MulliofiB 1Y system
con?;trtémélabeuwtb étSbMODbarbBﬂ AbMs, gfew@ui;sa@@ut 5 to about 10
previously described. Non-limting exanples

carlyan atgrhe whiofl exyaigsalpeastions Q&ibom@‘émyd%ﬂefbond
Prefqtgehc} g?cﬁ%@k%@ g@r?ékdcg)rgta IS BX £ at®UteE ¥nd StdrS OHHR

cycloalkeny! can be optionally substituted with one or more "ring system
substituents” which may be the same or different, and are as defined above.
Non-limiting examples of suitable monocyclic cycloalkenyls include
cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-limiting
example of a suitable multicyclic cycloalkenyl is norbornylenyl. The term
“cycloalkenyl” additionally means moieties such as cyclobutenedione,
cyclopentenone, cyclopentenedione and the like.

“Halogen” (or halo) means fluorine, chiorine, bromine, or iodine.
Preferred are fluorine, chlorine and bromine.

“Haloalkyl” means an alkyl as defined above wherein one or more

hydrogen atoms on the alkyl is replaced by a halo group defined above.
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25 "Carboxyal kyl " neans an al kyl -C(=0) O group. The
bond to the parent noiety is through the carboxy.
wCarloapees and urea substituents refer to gr oRPEEUSRDE005122
oxygens and nitrogens respectively adjacent an am de;

| e rTae e e B SRS BobEEL gL ABbIbYER g system
cor§FIdihip 2006t @5 2Bdut 24 rig atbln@rElI;éj‘eﬂd@ abbi'Fto o tdGing
OHa Ha Flaj,",NyIV\ QY H Haj. / ~m\ 0 HC I CH

atomsa inwhish ene enmase oidhering gtorgs 9 an ymﬁnmhem“@nv 0
n | n H R - . .
carilofhy e s ftloen BRIero RN TR K TRy on.,

Preférredhbteroatytssontpiredles @t 1o athsutts fndg ataheouThéCheteroary!”
carbon atons. Pr efgrred cycl oal kyl rings contain about

carsbe gRpRILY uStRECHYANe ThEIoEy dingPYSIPLsbsiiguents” which
mag FBb' fBde 6%%?’%’# ﬁggi/ ‘é{g% Bs YFinH HEPER. -f¢%$§£?%§§ka

ubstituents” the sane or dif
or threebeforeltfa heterodrgl wioh naheEnmieans thatgptdeasid pirogen, oxygen

o bt B PRV S B S5 A P
atol¥8F theHetb R AXSEBhESN Ay Slidital kS tHB'bir&¥sdridin

cycl oal kyl s include 1-decalin, norbornyl, adamanty
N-qxite, tShexidelar. S, Sajiokislel keNgn limitagexampies af sitable nono

neSoge SN B BB e SRR S B o
isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2,4-thiadiazolyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,
azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

"Heterocyclyl" (or heterocycloalkyl) means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 10 ring
atoms, preferably about 5 to about 10 ring atoms, in which one or more of the
atoms in the ring system is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. There are no adjacent
oxygen and/or sulfur atoms present in the ring system. Preferred
heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza, oxa or
thia before the heterocyclyl root name means that at least a nitrogen, oxygen
or sulfur atom respectively is present as a ring atom. The heterocyclyl can be
optionally substituted by one or more "ring system substituents" which may be
the same or different, and are as defined herein. The nitrogen or sulfur atom
of the heterocyclyl can be optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. Non-limiting examples of suitable monocyclic
heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
oxazolidinyl, imidazolidinyl, thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl,
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carbon atons which contains at | east one carbon-carbon
doubl e bond. 15 Preferred cycl oal kenyl rings contain
w@baaoti2¢ 0 about 7 ring atons. The cycl oal kepgt/usz06/005122
be optionally substituted wth one or nore "ring
1’4d(?4§%§?9el’ntt%ﬁ€§g% ar e‘hglé tde Wryégﬁ% ovaﬁthfﬂ@%ﬁﬁ%{q'?%anyl’
anaciteniilees of suitabl e nmonocyclic cycl oal kenyl s i ncl ude
cycl,opent enyl ., .cycl ohexenyl, cycl oheptenyl, and the .
11 KSR PRV TSRS s kB e OBRRYalGids mUlticyclc ring
sysiethtddpsidig a¥eLOS kK _%Bbﬁhii 16 riﬂgré%&h%@éfﬂa-bly@s%ﬁt% 8
cycl oal kenyl' additional ly ans nol eti es "such as
abauytciOoting atosok,dn avhick pok guentrenafribe atyrok dpére Bng diysieen is
apd tt‘{e hi kt?f " Hagolgefn" gor pal. means fl uori qﬁﬁ
an EigmagtAtheLNBR GEDOR TOr SXAMEIS NiOgPEr AP & $4ITHs Ator,
alofBloplin BEmBIhtBhOBhA Svhid® cohfiriphiishst HRABSrHIM-GArkYh as
def i ned above mhereln one or nore hydrogen atons on
doulie bangyar cagborepitengsin doubie band. Jheue ade hprasiacent waygen

ond R B30 PR DA, 7 LB

corstyisit #out SappEbiceit Bairdatdms The pefist addl dXaner ttzPPEfore the
preferably about 5 to about 10 rin atons, in which
hetgrreyslenypraot spmaaansdhat aiigasta akragesnexygen aesulfuran
AN T | itk 0 I gne
atof R eRpRel el 1 Rn® a8 g fIRE 8 O Y E Horpeli carfhe
optially shbstitutdzbly ofierarmgort imgpsystam suietienards yWherefratring

e optiopal ly. substituted b ne .or nore i ng sysfem
oyl e o e T80 e st to S Gy
heteféoyeferfeéamed dptiohblly oXifdar 8fth cBfRspON@ingMN-okled

before the heteroaryl” root nanme neans Phat gt | east a
S-axide ogeri-disrgdsanNooriingiting exaepien olesptable meinpcyclic

- xR B TrbLBR ARG ¢ S B R RERAR IS i zed 1o

1,2t diRy@repyespondi-disydtapyridel, $;203 jedetrahySopyatipe de.
Non-limting exanples of suitable heteroaryls include
1,453, pitefahydigpwgmigine, dinydey2-pyeralimydihygsa-Bravaiotinyl,

o X3, . 1S Lazsel . thiaz | .
AR ot BN 807 a0 85N ang e .
Noﬁn-,rllh?r;iﬂrl-xg bkam:pml fyduitapye bml 'ZtBtsd]GycI@pgl_ l@rmll bsniy¢lude

p inyl, i mdazo -a] pyri di nyl , _
3 AP oA Yy (B Ry i Bo BRIy Merbiha like.
NoAZR Y bXhmpReHEZS B bt | JINROLAYd -

i dgl'g%l A eér\%BS?‘?%JT‘?'t'cgﬁq&ﬁggftgie%}%‘,’dgw'Qﬁbbm&
7-oxabisyidpia. 2 ilisptenply riNen-tpyinglgxamplesdd zoftpbiedybnocyclic
thi%ﬁeﬁQ g){cﬂﬁ%gbgl%/rhgsgﬁg%%gﬁﬁ}lltﬁ}gawligrl)henlyl,2diﬁ§/érroltr%c23b3r/]r)élnyl, and the
like.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl
and alkyl are as previously described. Preferred heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups.include
pyridylmethyl, 2-(furan-3-yl)ethyl and quinolin-(3-yl)methyl. The bond to the
parent moiety is through the alkyl.

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously

defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of
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"Heterocyclyl"™ (or heterocycloal kyl) nmeans a
non-aromatic saturated 20 nonocyclic or nmulticyclic

WO 20vg/03psg em conpri sing about 3 to about 10 ri PQT/US2006/005122
atons, preferably about 5 80 about 10 ring atons, in

S R A ARl "GP
Theokyae o tHe parchtimoietydsehroughithealgi.nat i on. There are
no adj acent oxygen and/or sulfur atons present in the

ri ngivsyexamatepmaans ay abyl ﬁér@?l&ld;faf QT%JR:oﬂﬁ%bﬂndMﬂ'te
f t hi
parpol BB L b T Ron 4BPR e means that at | east
a rﬂRm@gwteanymmuemr need rfsug sabstituenelsaimdhewetbxan &romatic
resent as.a ri he heterocyclyl can be
rgcﬂk‘?@ﬁ%@tﬁ/”'%ﬁlﬁ % g!ﬂ?ho @l en@piaeqq iy a¥gitablen
e
“@#’Qé@b“ JE91iRg SRS, RIS it LS BIRARS rih b Il bamne
diffefertt,lmdhebgngmd&ge!ndeaﬂy lselen:;hmd fmai the gmuplcmdlsttmgtdﬁei
o B GV v S S0l oatons
hetB&saeyxo ﬁé@rd&ydlyl nﬂétermcugﬂn mm@ﬁéw»ﬁukyl Hétre?@ér*ylj 'arr%nkyl

| per azi nyl, r phol i nyl oxazol’i di n

ara hawb@@alkaxmﬁralkpny@fbopwoamm NH(aHszfal Nigatign)2,

US 12 29
ol eirRyte B RERT ulghs RPRRe{RSASA,
-N(hetar@d;\wg oNM(hemowclyw Nl thebard EadI .0 Pl Mydroxya Berddx@l,
|i ke. "Heterocyclenyl"™ neans a non-aromati c _nonoc clic
cargpxyalkyl i(agrdimiting ﬂ@amgiﬁéﬁ)elﬁpwmﬁat@r)n@y% gtkoxygarbonyl,
e B A e o Bl ke Bl Tt e
-C(FDgeteystyeivl, ifsrm;alr(nehdrmnhhg @xaaple(saimabaddaldehide),

cariRamica fsramdad -Fe N bahe s NteIgbasE ARk, "
-C(&®) RSB CQQQ)Nﬂ(EVé]QaIR{II)%kﬁ@(‘-OH}I g%ﬂpigﬁ\;bb' e

bond. "Ther € ‘are no "adj acent oxygen
hydiegide, bydrosamate, Nh&dq@b@ﬁ 6RO ) Bkl eumeec(e g

C to about 6
'NW@?MW%# C@P&? aﬁ(yé\)zg'{]hgéaog@ﬁrﬂ@)%efore t he
-Nm@ﬂwﬁb@érwarw)oomm@ﬂ@)ne@nétetmw gluaﬁﬁ:ﬁnyﬁ\

nitro en or_sul fur "atomrespectivel
NN N 2N G NG RN (i saerasog s (sayE Qebiizhe
ed (Ng system
NHS%Bssgglkgthbbw& g':) N%A E)eag\(ﬂ_sit %ﬁ%gt |gt ugnt is as
-N H@(qmwam?r)@SPO)zﬂlWI NHNY He@@)galkys EN H f(@%b@ﬂe&ﬁe;}ryh e 15
cle ized to the
NEk PGt Bl s Sk SO basamutubl,
-Nll}kmd)mmélkﬂg NM@@@)@&(QRWZ%E&}%@nﬂ%%?y&!y, €S(O)zalkyl ,
-S(O)zaryl, -OS(O)zalkyl, -OS(O)qaryl, sulfonyl urea (non-limiting example(s)
include -NHC(=S)NHalkyl) and OSi(alkyl)s.
“Spiroalkyl” means an alkylene group wherein two carbon atoms of an

alkyl group are attached to one carbon atom of a parent molecular group
thereby forming a carbocyclic or heterocyclic ring of three to eleven atoms.

Representative structures include examples such as:
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azahet er ocycl enyl groups include 1,2, 3, 4-
tetrahydropyridine, 1,2-dihydropyridyl,

wa ebeadtagglr opyri dyl, 1,2,3,6-tetrahydropyri di NnBCT/US2006/005122

1,4,5, 6-tetrahydropyri m di B¢, dihydro 2-pyrrolinyl,
di hydro- 3-pyrrolinyl, 20 di hydrp- I dazol i nyl,

di hydr o- 2- pyr azol —di hydr o- 75— yl
like. Non-limt\ng exanples of &Suitable
oxahet er ocycl enylY gr oups Y nchudle

3, 4-di hydro-2Hp I pydr of ur anyl ,

f1 uorodi hydr ofw arid the |like. No
exanpl e of a sultable multicyclic oxaheterocyclenyl
group is 7-oxabicyclo[2.2.1] heptenyl. Non- I|n1t|ng
exanpl es of suitable nmpnocyclic 25 thlahetf cycl en

¥ e shveAlot SERLBABTINR DEEIan o bRARGTARLS SR by
oneacﬁqn&téenr}(i; égﬁﬁn] L Ghpafal ‘b%ﬁeéws tem substituent’ |§ as

het er oar group in et eroaryl
definbd Yereine as previ ousl y described. Preferred

het | kyl i | "
oGP SILEIBIGL 9o Saea iR EValGg B B dying atoms
of WHAH §y é?n@?'ﬁ H @f'ﬁb@fbato%‘ii%ﬂfa@ﬁe@ ‘tbf lahedrhl heddtdaryl,

qui no nmet hyl . The bond he parent noiety

hetemcydymrqretemyalemyl ting by@rmwmequsly AebstEUENHOQIIRY | -

BB B SR kBRI RARLY ol BSbery .

NorMpitlr g@iarﬁglegxmass of WD 2006/ 091428
PCT/ US2006/ 005122 30 sui tabl e hydroxyal kyl groups

i ncl ude hygPex and 2-hydroxyethyl. The bond to

he

¢ through tke al kyl. "Hydroxamate"
means an a\kyl H O grau The bond to the
parent noie ' : up. 5 "Ring
syst em substituent\ mneafs tuent attached to an
aromatic or non-arghatic ring syst whi ch, for
exanpl e, replaces anh available hy ogenaﬁath@ﬁkélng
system Ring system substituents may be the same or
dlfferent each belng i ndependently selected fromthe

al Eﬁ%/fons‘lcgﬂt’ﬂ Wbst%@b‘éﬂgan ;A}ﬁ%}aksﬁﬁéﬁm@n with the

spé&ﬂédo@bbgﬁyiadldéi’s Behpietigsyin aV@ta&ﬂ@pMSlltnsbh Of positions.
het er ocycl enyl, al kyl aryl, al kyl heteroaryl, aral @/s

ar aWktBrf?fereaﬁ%tltCkH)@ynurﬁpﬁT RBS@?!%%&HW' imy shsxamp

. nclu%?é%@ﬂt%%r}tﬁl\@@u‘bﬁﬁ){%m ak N%Sgr!p&%) g?’h)ﬂ’ess otherwise

defrri(‘dlﬁ( kred ﬁh:m]eyl“ame o; Nidret ﬁndéatylbagt oneill-ﬂhblan ¢hajciharg ican be
N( het erocycl yl )2, . 0, dr oxy, . car hox .

as ERYdRga 'ﬁ§|as(%wf3$¢n ??fﬁfég@%%@ ﬁlesskfeﬁeﬁalﬂ?a@“&&%?) ,
maSHAR nuRhKEXYCRIPARY leties is well within the knowledge of those
skilled in the art. Preferably, there are one to three substituents, or more

preferably, one to two substituents, with at least one in the para position.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combination of the

specified ingredients in the specified amounts.
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15 hydroxyal kyl, carbonyl (non-limting exanple(s)
i ncl ude ketone), -C(=0) heterocyclyl, fornyl

w@pannbids t i ng exanpl e(s) include al dehyde) PCT/US2006/005122
carboxam do (i.e am do, -C@320 NH2), -C(=0 N(al kyl) 2,

: g(( %ﬁﬁ%ﬁg?{@g ﬁ a@%%b%@“@dmat&s ggmixture of, or
elth@rd@famajmsaerlmm @on-IxhiGhg @campldsPireidd, keontaitinga

e 3 5, SRR el o)

- NH( C=O) NH( het er ocycl yl), guani di nyl, - NHC( =NCN) NH2,
- NHC( = N(al kyl) 2, carbamoyl (i.e -COZNHZ

N kyl, -CO2N(al kyl W—O)) S(\Q))mal kyl,
- N ) N( arrlQWS)@n@(r@)ngtrk I NH- S(nd) ZE:I::@
-NH 3O 2heteroaryl, 25 -N(anNKyl)-S(O 2

-NH St O 2aryl, - N(aI kyl)-S(df2aryl, - NH-@(O)ZNHZ

-NH S(O) 2NHal kyl , - NH S(O) 2N( al kyl )2 t hi o,

al kyl t hi ocar boxy, -S(O 2al kyl , -S(0O 2aryl,

- OS%\ ﬁ)}'lne (-os] mesets mmmmll banga (non limting

e A TS I R e

carbon atons 30 aI roup are\at ached to one
carbon atom(o rent cuI r grou\‘ eby
formngacrbocyd—l—c or heter lic g oflthree to

el even at onst esenta |ve structur@s incljude
exan‘pl es such ;3 WO 2006/ 094 8 PCT/ U 05122 31
The spiroal kyl rou s of this invention can

be 'Gstq%glawh%M@a’f@dthea bgnd)dnéyche attached togareyafttben

SU%‘H"@P%@%‘L‘PQ‘%% ﬂmtlh gﬁﬁésegtﬁﬁlg 3&' he ?mlléq)e fabon,

nitragey@hdcsuﬂfungngfatarntso 7 r| ng atons of which may
contain 1 or 2 heteroatons, attached to an aryl,

hetAs oathdnowrhiet teecy, ¢ b(cbncpﬂrévﬁ{ RORCY ‘b'aﬁﬂidlarr étﬁﬁh Werein
| ta eousl substltutlngtvvo ring cgro gen at ons
¢

no HH’ % SPWe gklihertsanipal eh@@@ihﬁtb@mwn ates a methyl group
bouRf ﬁ]"r {h%g)bbnﬁ'taghe atdin NoMabd B PSuearm s, example:

i ncl ude?

CH,
O/Nd O/Né
%N .. represents %N o

It should also be noted that any heteroatom with unsatisfied valences

in the text, schemes, examples, structural formulae, and any Tables herein is
assumed to have the hydrogen atom or atoms to satisfy the valences.
Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term “prodrug”, as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula 1 or a salt and/or solvate thereof. A discussion of

prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
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IS, and the like. The term"optionally substituted"

nmeans optional substitution with the specified
w@r@afpsi428 adi cal s or noieties, in available poBCT/USWOO005122

positions. 15 Wth referencg® to the nunber of nvieties

Systéﬂﬁrt;) bea} menéxarm'tﬁé 2)C S i S\rhyeunsobds, tawenhs,

in a conpound, unless otherw se
Blorm@mm@cmmﬁsmmgg@em (698 EewarhB. Rechecedt one

h t b
AmegRaR TR CRER T B8O RE AL PO Lgsso BOU) of waoh
are |EE€5|‘ A HEBIN 19 refeidhcBRhSiES 1S wel | within the
edge of those 20 skilled in the art. Preferabl ¥\
c

t hidletatzolie eamjugases o exampls, igluraierides angoyulfates whi

can B vpiaeganefhi ™ spbhoRRl EpptiL e, oy o™
conteﬁfﬁl@c@ﬁhh*tmﬁ aﬁpﬁcgtmrended to enconpass a product

rising the specified ingredients in the specified
adivegmeent or & be@aﬂﬁ%fzaﬂw@ﬁem%&m%@hﬂﬁ eant to

s M R L gor
eﬁe@tﬂi&&b@ﬁé@@n@éﬂme%ﬁ&ﬂﬁé&od@@a fecdextireal thetapeutic as

a bond fg eraII indicates a mxture of, or either
effegifin g $1& Q?B‘P -isomers, non-limting exanpl e(s)

| NGlYAfnal® %%_'sr}m}ﬁané Bl GRS hiShmalteaT SORRes Stry.

For exanpl e means containing both C ~
antP&tientHingludesath dhethn ané a@;mals, represents an

Ol b 8 B B LB B
withi SHE &@afirRde sbRenf RRSBuIEBRYTHIS pFHysRRN édsécﬁat@cﬂvlmblvbbe

substitutable ring atons, non l'imting exanples
varwmmgeglte@@soﬂ ipRicEng eavalsst bonding: df@%dlaa&ygmgqmr b?ﬂCH@Q

B Soin ERAR M B o IS A08 e

no Mol
onel@mMbrAsoleEGk mblebb@stamdn(tmﬂotaﬁe&m meTerlyla’gdl Iaghmjpf the

crystalline solid. “Solvate” encompasses both solution-phase and isolateble
solvates. Non-limiting examples of suitable solvates include ethanolates,
methanolates, and the like. “Hydrate” is a solvate wherein the solvent
molecule is H>0.

The compounds of Formula 1 form salts which are also within the
scope of this invention. Reference to a compound of Formula 1 herein is
understood to include reference to salts thereof, unless otherwise indicated.
The term “salt(s)”, as employed herein, denotes acidic éalts formed with
inorganic and/or organic acids, as well as basic salts formed with inorganic
and/or organic bases. In addition, when a compound of Formula 1 contains
both a basic moiety, such as, but not limited to a pyridine or imidazole, and an
acidic moiety, such as, but not limited to a carboxylic acid, zwitterions (“inner
salts”) may be formed and are included within the term “salt(s)" as used
herein. Pharmaceutically acceptable (non-limiting example(s) include,
non-toxic, physiologically acceptable) salts are preferred, although other salts

are also useful. Salts of the compounds of the Formula 1 may be formed, for
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15 bound through that bond to the atom unless stated
ot herwi se. For exanple: CH3 ON N represents N CH3

wo oosloubgl al so be noted that any heteroat om wehUS2006/005122
unsati sfied valences in tRk¢ text, schenes, exanples,

exa?ﬁ;BléCBWé’éctlfn rema'b ouR8Sf ROYmERPY SitNSH gmup%o{gé.a%red

have ydrogén atom or atons to satls
basmrssnia @s. am@qwdenbgmo&nﬁ is @l metiesn stich ks arm’mtwmds» thod

oo A L AT b R TR TE S ol i
(anﬂfbﬁsebfwﬁldﬁré’f@ dgﬁrfé‘réiﬂ}ﬁ%né&%r‘éﬂ  suUifadle ﬁﬁ“fhé‘[)y AlohQF Lo

a subj ect, oes chem cal conversion met abol i ¢
phafma@ﬁuhﬁ:aib/l uqﬂf@l tsdombagic(at asidicopharmatenticaior mul a

I th f CUSSiI n of 25
corhp@ind &8 disEse, ik Uxb e, PESS Berad sl Tabiial a7
Phéatrmacdutiosl Scieheye197%) i66e1y1-YQ ﬁo@fé{uwllﬁ?e&nanonau of

PCT/ uszooe/ 005122 33 Systens (1987) Vol ume 14 of the

Phatmacguties (1238) 34 201-24<; Andarson etmilofke Eractisiecof Medlcmal
R
SR8, R SR TP G A

Drugr/@dmmlﬂ;tmtmmwm'lmgtow; . dt))niomtlmir wbbélt?)eéﬂd][P Meinrich
t ic conjugates, for

stabf SATS G STl (s hranoPkateraimareutissl Sallse:

PropeMRs SRl RANYAE U] g%qz;qmo i, 8 PGRI A Aphiéd ©,

contenplated in th I'cat1 on. fectirve
Cheynistryhpp ap2r3d al'ﬂhesefdledosuﬂesaarm umtdrposatet hvtein by

n anmount of conpound or a conposition of the
refeq?@‘géh%?? vention 10 effective to antagoni ze CXCR3

and=tdmislapy addcRiditich S48 heldehfialpra! h&lpaﬁécsf %thlnétﬁs

suitabl e patient. "Mammal" neans humans and
SCﬁéhﬁ?a $ afpagistemibenzoaies, benzenesdionatas, lbﬁtﬂfat&mb)nraiasl

but@%‘té@lcﬁr te$ #%ﬁéﬁora@é%%gﬁ)h%%&tﬁ%} associ ation of a

dun I NVeriti ©®ne or nore

cycBJpJIe*mtarte mro;b ienstess diglhdehady, slotRlcyReFaRisabiihekONGHMES,
rees of i1onic and coval ent bondi ng

fumaﬁ%%ad&%gﬂ%’f@a@@ws@ ghgermphosphatass mnnsullf%@%\mﬁ@éamoa;es
hexBAbY RIS hYIdChRFiCEPAPRLRIMICRR! Al fbailed, examp! e when

2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, methyl
sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,
pectinates, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates, sulfonates (such as those
mentioned herein), tartarateé, thiocyanates, toluenesulfonates (also known as
tosylates,) undecanoates, and the like. |

Exemplary basic salts include ammonium salts, alkali metal salts such
as sodium, lithium, and potassium salts, alkaline earth metal salts such as
calcium and magnesium salts, aluminum salts, zinc salts, salts with organic
bases (for example, organic amines) such as benzathines, diethylamine,
dicyclohexylamines, hydrabamines (formed with
N,N-bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines,
N-methyl-D-glucamides, t-butyl amines, piperazine, phenylcyclohexylamine,
choline, tromethamine, and salts with amino acids such as arginine, lysine
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one or nore solvent nolecules are incorporated in the
crystal lattice of the «crystalline solid. "Sol vate"

wepaenpasses bot h sol uti on-phase and i sol at ebl BCR0S2006/005122
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are also within the scope of this invention.
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(5)\%'5%Jt Bi- (ollz‘i'ﬁp as el BeRks. OthBZﬁ{#gﬁSfétéﬁé}s rﬁ%&/tb% furthe][

Propefti es, ction, and Q02) In Union o
esterified hmdfoA;@ptamﬁxlb ahens glcobiol grpreastos darvativedsereof, or by a

di,.s s.are jncorporated herein b ref erence
2 C’;twe(ﬁétgéacy glycerof P y

Compounds of Formula 1, and salts, solvates, esters and prodrugs
thereof, may exist in their tautomeric form (for example, as an amide or imino
ether). All such tautomeric forms are contemplated herein as part of the
present invention. |

All sterecisomers (for example, geometric isomers, optical isomers and
the like) of the present compounds (including those of the salts, solvates,
esters and prodrugs of the compounds as well as the salts and solvates of the
prodrugs), such as those which may exist due to asymmetric carbons on

various substituents, including enantiomeric forms (which may exist even in
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15 Exenplary acid addition salts include acetates,
adi pates, al ginates, ascorbates, aspartates,

woensoaties, benzenesul fonates, bisul fates, borpP¢PES2006/005122

butyrates, citrates, canphesates, canphorsuifonates,

theGIEEABE BF ABGRIHRRIO Balhs
dodecyl sul fgt es, "ot hanes&ﬁ?%]rgféggﬁrﬁ%u atropisc somers, and

diagferranefic oo ase antpomlaiﬂdoa#hmttbe schpeaiof tHIé &tv@ﬁtlon

Indﬂ?cggaggfeg%g%gg]e %QE a(g(gﬁtagﬁhds X}d fhe” mverrmtllc()jnersﬁay, for example,
be éuﬂistdh@aquﬂ’fé@tﬂﬁémbff @Meﬁ%; ot ﬁ%@édnﬂ%cﬁ #reSample, as

nmet hanesul f onat es,
racemaigshPhwite Al inero ﬁapﬂ@r selenied reteenisarhersat Bes chiral

I t | fat
corteRI G167 proT A Ehton AU B8 PR lanraetned
by thedplRAGHEF4 Redonavibatigtonss Tl i 68theIBHhEt &, “solvate”

sul f.onates, (such as those 25 nmentioned herein),

"estely { Riosireg’ afidﬂh?c'j}%é& iatendes) tocamumlly fapmiy tésthl(eaﬂkaéfo solvate,
est@Er;‘égYH‘ ﬁﬁiru%%ﬂéhéﬁ érsu@.gc?erggfggmeer ro@%ﬂggﬁ ?@ tIOH]e%% |

ary asi C S rn

racmnams erapnoslru;gscaf thasnmrmvemompcblﬁndsn and potassium
cal ci um and

| t h
edhSaedieliq BE nofd el fipuahou! ferspessantier asdidiams
appéntiBd Mg a%ﬁ@rﬂﬂﬁ!%\e%oﬁfﬁu n@x ﬁfﬁ?ét'?/ or¥HAANES! iRNtPERDh with

such as benzat hi nes, dieth
unsatisijad walergesis arssmed tor faamﬂheelsydrbgenmcbmtd) satisfy the

val%& ﬂﬂég%%d{?gﬁ%tﬁ@ 'Cg‘te Sﬁ |OII ?}mgInEZ:am des, t-butyl

aniinese grbediarsn etheﬁi?éé@lﬂtﬁﬁ@érﬂl’&%&%é‘l%@@ con‘ﬁﬁﬁhﬂé‘ of
and salts with am no acid C

t hari ne
Forgwgqnﬁ R@vmg@f(ﬁl@&m’tmmwﬂg, eI pU@QO@!&LU@EIIQZ 35

oo et BRI DRI U LIPS T8
( ndm ahomanemocm«mpt ecg‘sancu RElatd %d%idﬁﬁd‘ently ebb¥ht or

p and b | chlorides, bro es and i odi des),
pr eﬁ%’ﬁi %‘fi’ TRIpseR é{ach('% sdanemdently selestqsl tpe) thergrouple
thil
confiorRs oF MBI anth oy PR Yo S W BT
alkydﬁy alkyl-agygloalkenyt, lasylgllkyblamldirgaraykyla)hldhﬁyl d@boxamldo

net g e b PSRBT, e, hel e SRR
-S(@))ZN@{lRyl)ZAlahdsg@mp\qmcﬁ%ém and base sal ts are

i ntended toQ be armaceut i caI ly acceptable salts
In appther mb@l@@ab& #And Re arre.mﬂne@deaﬁyj abhséntariptesent, and if

AR a1 kol B BT BB YRl P d Qi S
aryl} émairicy\atkbiyphalogen, hydroxy, cycloalkyl, cycloalkenyl, arylalkyl,
amidinyl, carboxamido, heteroaryl, heterocyclyl, heterocyclenyl, urea,
-S(O)zalkyl, -S(0),N(H)alkyl, -S(0)2N(alkyl),, and ~C(=8)N(H)cycloalkyl.

In another embodiment, R' and R? are independently absent or present, and if
present each is independently selected from the gfoup consisting of H,

. alkylaryl, aryl, heteroaryl, -(CH2)qCFs,

-(CH2)qOH, ~(CH2)q0R®", ~(CH2)sNHs, -(CH2)NHR®, ~(CH3)iN(R*),
~(CH2)qC(=0)NHR®, (CH;)q802R%", -(CH2)qNHSO,R™, -(CH,),SO.NHR?",
-(CHz)q-amidinyl, alkylamidinyl, cyclopropyl, CHs-cyclopropyl-,
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Phar maceutical |y acceptable esters of the present
conpounds include the follow ng groups: (1)

weasdsoabks c aci d esters obtai ned by esterifi capCDUSBING6/005122
t he hydr oxy groups i n whi 8h the non-carbonyl noiety

-CY(S?Q)" I&SW& ?é))?yi ylé’gqbé'@;'lg r@%@&ﬂf‘g‘ﬁf’o&ré h eiﬁ@gaEﬂai n

cyc@lpbmylh dr@ky%‘rﬂﬁﬁh@an%@béifmﬁrPE@BV' t-butyl, or
tyl koxyal é , nmethox msthl)
ar dn laylptl(ercﬁmba@mﬂré R endﬁ%)xareang‘emrﬁlylab(seat or

prefit Bnd i SEEREST bt dpafieNy oy SRR o GO0

congibnﬁgldm all@ﬁa@l kel h@t@to@:ryl a(KDHQ)LCFQ 2) sul fonate
h, or aral 41sulfonylei(
{(COabt, o Crﬁmmeswanﬁiﬂy (et B AN De (for

I I h
SO S AR TS v e S S
CHQ)QsmlTldtrwl &gﬁcbmopﬂycmo;ﬁmpymmomwclduue}d by, for

exa a Cl %O al cohol or reactive derl vative

CYC{Q%'@BYC’VOESV BiFiepentylzand cyelopsaiyAroRy: @ ol . 25
(m;%%q la 1, and salts, solvates, esters
a! and pr ru(gjﬁs:I ﬁﬁgyeof may exist in their tautoneric
f orIma(rfocblnereembpdmerﬁsRéandrde@reandemmdﬁntlgtamne)wt oAl |

u re contenpl ate her as part
proftt abd R ESRRf er el Brindbe iR R s éf&ﬁ% giedp
corRIAinB | f. H 9eME FilubfophefiRhdthylepkl ﬁ'ﬁiuor&rﬁ ?Imé@lylene

the ['i ke) of the present conpounds |ng hose of

indamy, @wﬁrtqphe@ulmgthwne diflueraphenyime Iam@s of the

I d t t he
oro BRI AYCtE! sorfot BT EbLhGRoehy
cycRsemip} bmm@dﬂbmpshenylmetayleﬂssﬂmtbshllommmrsﬂmemem ng -
enantioneri ¢ forns exi st _even in

dichigtgrhegwipst W@n%sbénﬂmﬁjbwgze é@%h@haaﬂerﬁc@%ﬁ

t
e o O D G B L, o B SRTRP ool
-(CHlghfelsptydlbhexylmetnt e .cyclameixyi, d@HbCB!&SO@@Hsp-msr s of

CH@‘S@%@%M. ‘ﬁ)ﬂﬁg@?ﬁ«# VH?EH'O@EE%’&'JQ%D r3@7&)‘2f>utyl Fo-

cycﬂfHUt%e disokako I?P( Wa§o¥la§x§d ib26% ”BFrﬁ’r%d%(adYéz‘o‘?l %'ubstltuted

or othér selec , stere0| soners. hé chiral
lsoomztoew subitituied pradieroyli auksiitited ammhaa@azmé S ldsClOH,

L T B R S s (kRPN eV bl

5- m@cﬁyl\fabﬁ?azolyles@lngH(OQH@Q[—H& -@(I%t WHC(KB)NH-@
i ntended taq eq , Solvate, ester

chlgmyﬁﬁwdpugdﬂmasmﬂﬂe mfﬁe(rQ)lekcyﬁl@@rwlmﬁ% O tANGeF s,
-C(-BNQIRESCFs, -C(=0)N(H)C(CHs)s, -C(=8)N(H)cyclopropyl,
-C(=0)NHz, -C(=0)N(H)CHs, -8(0)2CH, -S(0)2N(CHs)z, -5(0)2CH2CHs,
-C(=0)CHa, -S(0)2(CHa)2CHa, -C(=0)N(H)cyclohexyl, -C(=NH)NH,,
-C(=NH)NH(CH3), -C(=0)N(H)NH,, -C(=0)N(H)CH(CHa)z, thiazolyl,
-C(=0)N(CHz)z, -S(0)2CHCF3, cyclopropyl, -S(0),CF3, -CH2CH(OCH,CHa)s,



10 racemates or prodrugs of the inventive conpounds.
It should al so be noted that throughout the
wap@eiopise@at i on and C ai s appended hereto anypéDUR206005122
conmpound, noiety or chemcaB illustration with
unsatisfied val ences is assuned to hayve {tfie hydrogen
atomto sg |sfy the val engés unless t~- cont ext
: 8 e spresent
, having
pceutically

CXCR3 apt agoni st act
acc~- abl e derivati | he vari qQus
g Qns are g é I n anot her enbodi ment, R1
aWé3R2 re |ndebendently absent or present, and if
present each is independently selected fromthe group
20 consisting of H, alkyl, aryl, am no, alkoxy,
hal ogen, hydroxy, cycl oal kyl, alixlcycloalkyl-,
cycl oal kenyl , arylal kyl, am di nyl Zal kyl am di nyl
car boxam do, heteroaryl, heterocyClyl, heteroqyé?enyl,
urea, -S(O 2alkyl, -S(O2N(H) al Kyl, -S(O 2N(al kyl) 2,
¢ :S)N(Fbcycloalﬁyl.. In/iagiher enbodi mgnt, R1
are i ndependent\y en present, [ 25
. Jq 'QH{ndee entlﬁjselé%}ed anN1theé§{oup
i 470 H, al kyl, | aryl, am no, al koxy, hal ogen,
A cycl oal kyl, cy@loalkenyl, aryl al kyl ,
inyl, carboxanido, het er oaryl , heterocyclyl,
heterocycl enyl, urea, -S(O) 2alkyl, -S(O 2N(H)al kyl,
-S(O) 2N(al kyl' )2, and -C(=S) N(H)cycl oal kyl . I n anot her
enbodi ment, Rl and R2 are independently absent or
present, and if 30 present each is independently
sel ected- fromthe gPoup c-n3|st|ng of H, alkylaryl,
aryl, he\gro/ryl, - ( ¢ - (CHZ) gOH, - (CH2) gOR31
(CH2)gN A (CH2)gNHR3 H2) gN(IR31) 2, ’
- (CH2) gC( HR31, - ( . ) gNHSO2R31,
Oﬁg - ' : gggylanidinyl,
cycl opropyl , cyclopropyl , WO 2006/ 091428
PCTh1S2006/ 005122’ 37 -cycl opropyl hydr oxyl ,
cyclobutyl, -cycl obutyl hydroxy, cyclopentyl, and
entyl hydroxy; and q is an integer from1l to 5.
anot heyy enbodi nent, Rl and R2 are independently
nt ori| present, and if present each is
g selected fromthe group 5 consisting of
al kyl aryl aryl, heteroaryl, -(CH2)gCF3, -(CH2)gOH,
) gOR31, - (CH2)gNH2, -(CH2)gNHR31, -(CH2)gN(R31)2,
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- (CH2) gC(=0) NHR31, -(CH2)gSO2R31, - (CH2)gNHS02R31,
-(CH2) gSO2NHR31, - (CH2)g-am di nyl, cycl opropyl,
wa@yakoprsepyl hydr oxyl , cycl obutyl, cycl obut yl hpdr/os3006/005122
cycl opentyl, and cycl opentybhydroxy; and 10 g is an

integer from1 to 5. another enbodi nent, Rl and R2

are independently ah t or ||present, and if present
each is independently sxlsg;&kﬁf om t he group
consi sting of - CH3, flworop nylnethylene
trifluoroneth phenylnet ylene, ind
cyanophenyl et hyl ene,© uorophen nethy%bne
br onophenyl thylene chl onaphenyl thyI ne,
- CH2CH2Oph
br ofSehi g yl met hyl ene
f1 uorochi oro enylnethyledak dlchloropheny nethylene,
phenyl et hyl ene, ’- ( CH2) 3phenyl, -CH2CF3
met hoxyl phenyl net hyl ene, CH(C%B) CXC}B)B - C2H5,
-f%}Q)ZC}Bﬁ hexyl met hyl ene,
cycl ohexy CH2CH2NH2, - CH2CH2QOCHS,
cy:zl o opyI 3 cyclopropyl-, cycl obytyl, HO
ST Cycrohut yl -,/ Tsoxazol yl goxazoyl, ogadigzowl
am noo ad|; oyl, subsgAtute i sooxaz@yl , §_B§%|tuﬂfd
oxadi azoyl © substi tuPed ani ndoxadi azoyl , - CH2CH2GH]
C}QC}QCphenyl - CH2CH2CH3, - NH2, (CH2)2NH2
pyrazol yl, 5-nethy|-isoxazo|y|, - CH2CH( OCH2CH3) 2,

, cycl opentyl,

- OCHS (=0 NH2, 25 chl oropyri dyl , ‘
pyri dy ene =0) NHcycl opropyl, -C(=0 N(H) C2H5,
-( . "ONHAG)3 |

- C(=S) NCH)Le -Q(=Q NH2, .- C(=0) N(H) CH3,

-S( O 2CH3, -S(Og'iN( 2; -S(02CH2CH3, - C(=0) CH3,

- S( O) 2(CH2) 2CH3, -C(=0 N(H)cycl ohexyl - C( =NH) NH2,
or cy%ﬁg(giropyth, _t n Célé th t‘n? W&w\/\ghms shown
attayes) fyms- N@Vplosm&/m}sy%bu% dHByclehexyl or f H3C
Hg{,—ls U~ CN~~N qgr",I FFH

pS

In another embodiment, R' and R? are independently absent or

HoN

present, and if present each is independenitly selected from the group
consisting of H, -CHs, fluorophenylmethylene, trifluoromethylphenylmethylene,
indanyl, cyanophenylmethylene, difluorophenylmethylene, '
bromophenylmethylene, chlorophenylmethylene, -CH,CH,Ophenyl,
cyclopentyl, bromochlorophenylmethylene, fluorochlorophenylmethylene,
dichlorophenylmethylene, phenylmethylene, -(CH,)sphenyl, -CH,CF3, -
methoxylphenylmethylene, -CH(CH3),, -C2Hs, -CHz-cyclopropyl, -(CHz)2CHs,
cyclohexylmethylene, cyclohexyl, -CH2CH2SO,CHa, -CH2-CH2-NHo,
-CH2CH>OCHS3, cyclopropyl, isoxazolyl, -CH,CH,0H, -CH,CH,Ophenyt,
-CH2CH2CHjs, -NHjp, ~(CH)2NH,, pyrazolyl, 5-methyl-isoxazolyl,
-CH20H(OCH2CH3)2, -OCHs, -NHC(=0)NHa, chloropyridyl, pyridylmethylene,



, I i
. %/\/H F%A ﬁ/kf HZN/k f

15

NHN FNF OOFNN HICCH3 0/ CH3 W
2006/ 091428 PCT/ US2006/ 005122 39 O N o NH NH H3C |

woOlooslopiabd O\ / H2 NCH Oo o and F o NH PCT/USTN0ED05122

when X is N, the N taken tagether with the RL and R2
CERNERER b, TRUINEBICAEDS=DINIAHCESY S| opropy!
-C(=O)DHIC(CHid)edHOE8)N( *Rlcyafmbrcﬁ&ylaﬁé(-m%her@@r@wf&@blem
-S(O%ZCHQ,, -S(0)2N(CHa)g, ~S(0)2CH2CHa, -C(=0)CH3, -S(O)2(CH2).CHa,
-C(=O)N(H)cyclohexyl, -C(=NH)NH_, -C(=0)N(H)NHz, -C(=0)N(H)CH(CHs),
thiazolyl, -C(=0)N(CHz)z, -S(O)2CH>CF3, cyclopropyl, -S(0)CFs,
-CH,CH(OCH2CHz3)»,

CHs

f | CH3' H
= for: O*’“

AN
\

CN
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10 present, and if present each is independently
sel ected fromthe group consisting of H -CH3,

wé bawenoepbenyl net hyl ene, trifl uoronet hyI phenyl ne¢chykmnenosi22

i ndanyl , cyanophenylnethyleme

dlfluorophenylnethyle br phenylnethylene

chl or ophenyl net hyl e Cphenyl cycl opentyl,
bronnchlorophenylnethy ne

fl uorochl oroph met hyl

dlchloropheny thylene phenylnethy
- (CH2) 3phen t hoxyl p
- CH( CH3) 2, H5 - CH2- cyclyapr opyl ,

cycl ohexy t hyl ene, cycl oljexyl, - 2 CH3,

- CH2CH2OCHB A cycl opr oyl azol yl ,
- @F’Ewmhenyl - CH2CH2CH3, ,
(CH2) 2NH2 pyr azol yl, 5-nmethyl-isoxazolyl, 20

-OCHS, - NHC( =O) , chl oropyridyl,

C2H5, - C(=0) N( H) CH2CF3,
S)—N H) cycl opropyl, -C(=0 NH2i
'S(())ZN( )l"'NECH

2(
- (=0 N(H) dycl ohexy’l) (= NH)O%\I C(:O) N( H) NH2, » @nd
-C(=O N(H CH(CH3) 2, 5 thiazolyl, -C(=0) N(CH3)2,
-S( O 2CH. 2CF3 cycl opropyl, -S(O)2CF3

/ HNN H3ICH CH3 O

or when X is N, the N taken together with the R" and R? to which X is shown

attached, forms a -N-cyclopropyl, -N-cyclobutyl, -N-cyclohexyl or
H,N

\'/:N—é
HoN™ - ]

In another embodiment, R' and R? are independently absent or
present, and if present each is independently selected from the group

consisting of H, -CHs, -C2Hs, difluorophenylmethylene, cyclopropyl, CHa-
cyclopropyl, cyclobutyl, hydroxycyclobutyl, dichlorophenylmethylene,

-CH(CHz3)2, -C(CHs)s, cyclohexylmethylene, cyclohexyl, isoxazolyl, oxadiazoyl,
aminooxadiazoyl, substituted isooxazoyl, substituted oxadiazoyl, substituted

aminooxadiazoyl, difluorophenyl, -CH,CH,OH, -CH2-CH2-N(CHa))2,
-C(=0)N(H)cyclopropyl, -C(=0)N(H)CzHs, -C(=O)N(H)CH,CF3,
-C(=0)N(H)CH(CHjs),, -C(=0)N(H)C(CHjs)s, -C(=S)N(H)cyclopropyl,
-C(=0)NHg2, -C(=O)N(H)CHgs, -S(0)2CHgs, -S(0)2N(CH3)z, -S(0).CH2CHa,
~C(=0)CHj, -8(0)2(CH2)2CHs, -C(=0)N(H)cyclohexyl, -C(=NH)NH,,
-C(=NH)NH(CH3), -C(=0)N(H)NH_, thiazolyl, |

06/ 091 / US2006/ 005122 40

CH83 HCH3 H3ICCH3 C CN F H HEN 10
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i NH CH3 15 WD 2006/ 091428 PCT/ US2006/ 005122 41 O
NN(r) \NH NH HC'-~N NHN CO\/ CNCH Ooo
wa@pahe/091428O N H c' ~ or when Xis N, the N taken, PODe51086/005122
with the Rl and R2 to which2Xis shown attached, forns
a -N-cyclopropyl, -N-cyclobutyl, -Mcyclohexyl or H2N

N- H2N I n anot her enbodi nent, Rl d R2 are

|ndependﬁnthiabsent or 10 pre nt, and if pgﬁé@ht
each is I ~$pendently select on1the grou

consiSi Iuoropheny hyl ene
cydl opr opyl , cI obutyl

hydr oxyc cIobutyI C Iorop eny met hyl ep

H CXC}B)B c cIohexyInetherne cycl exyl,
i soxazol yl, oxadiazoyl, ami nooxadi azoyl, substi t ut ed
i sooxazoyl , substltuted oxadi azoyl , substltuted 15
aninooxadiazoyl, di fl uorophenyl , -CH2CH20H,
-CH2-CH2-N(CH3) ) 2, -C(=O N(H)cycl opropyl,

-O(=0 N(H) C2b5, - O(=0) N(H) GHCF3, //
Q. O
% =
R *f A
HSC\
Hac/HN f CHs

A , and N”/“\f :

In another embodiment, R' and R? are independently absent or
present, and if present each is independently selected from the group
consisting of H, -CH3, -C2Hs, difluorophenyimethylene, cyclopropyl,
dichlorophenylmethylene, -CH(CHs)z, cyclo_hexylmethylene, cyclohexyl,
isoxazolyl, difluorophenyl, -CH2CH20OH,

-CHo-CHx-N(CHjs))2, -C(=0)N(H)cyclopropyl, -C(=O)N(H)CzHs,
-C(=0)N(H)CHCF3, -C(=0)N(H)CH(CHa)z, -C(=O)N(H)C(CHa)s,
-C(=S)N(H)cyclopropyl, -C(=0)NHz, -C(=0)N(H)CHe, -S(0)2CH3,
-S(0)2N(CHa)z, -S(0)2CH2CHs, -C(=0)CHs, -S(0)2(CHz2)2CHs,
-C(=0)N(H)cyclohexyl, -C(=NH)NHz, -C(=O)N(H )NHz, thiazolyl,

%A* e



-C(=Q N(H) CH(CH3) 2, - C(=0) N(H) C(CH3) 3,
-C(=S) N(H) cycl opropyl, -C(=0 NH2, -C(=0 N(H) CH3,

WO J0ep2EeB, - S( O 2N(CH3) 2, -S(O 2CH2CH3, - C( =R 12HS2006/005122
-S(0 2(CH2) 2CH3, - C(=0 N(Hugycl ohexyl, -C(=NH)NH2, 20
-C(=NH) NH(CH3), -C(=O) N(H) NH2, thiazolyl, WO
2006/ 091428 PCT/ US2006/ 005122 42 HCH3 CN NN FH
f ZNFCH3 OOON -4 ONJ" HHIC HN)4/ N H3C
CB8H ONF oNHOS5, and N' In another enbodinent,

Rl and R2 are independent!| y‘&bsent or present,

present ‘®ach i |ndepende |y selected fromthe gtoup

consi stin H, -CH3, = dlf uorophenyl hyl ene,
cycl oprop dichlorq% gﬁ
cycl ohexy l.ene, c exym 10 xazoly

di fl uonq henylf,fr'
- O(w@ NCH) cycl opr opyl chqu(mczm H ,
-O(=0 N(H) GH2CF3, - (=0 N(H) CH(CB) 2,

g(fg (H C(CH3)3, - C(=S)N(H)cycl opropyl, -C(=0) N2,
C(

%
.
23
n/

(H) CH3, -S(O) 2CH3, -S(O 2N(CH3)2,
, -C(=0) CH3, -S(0) 2(CH2)2CH3, 15
=0) N( M) cycl ohexyl , g- C(=NH) NH2, - C(=0) N( H) NH2,

4 fi A,

5 : In another embodiment, X is selected from the group consisting of N,
O, -CHa, -CHaz-, -CH, -CH,CHs, -CH,CN, -NH, cyclopropyl,

C %g N\%é

and

In another embodiment, R® is selected from the group consisting of H,
alkyl, haloalkyl, hydroxyalkyl, halogen, -N(R¥®), -OR%® and -CFs.

10 In another embodiment, R® is selected from the group consisting of H,
-CHs, -CH2CHjs, cyclopropyl, -F, -ACI, OCH3, OCF3 and CFs.

In another embodiment, R® is selected from the group consisting of H,

alkyl, halogen, hydroxyalkyl, -CN, -N(R%®),, -OR®’,
-N=CH-alkyl, and -NR*C(=0)alky!.

15 In another embodiment, R® is selected from the group consisting of H,
-NHj, -CH3, -CN and -F.

In another embodiment, R” and R® are the same or different, each
being independently selected from the group consisting of H, —(CHz)qOH,
~(CH2)qOalkyl, -(CHz)qN(H)-alkyl, -(CH2)qN(H)-S(O).alkyl, and

20 -(CH2)gN(H)-CO-N(H)alkyl; or alternatively R” and R® taken together is =0,
=N(OAlkyl), or =S.



CH3/ CN HN W~ FH" HN F W 2006/091428

PCT/ US2006/ 005122 43 CH3 OOO | Il /JI I-\ N ON
wobbosiob3EN H3C CH3 H ONF O 1:: NH F O anBCcMUSZ00&5005122

In anot her enbodi nent, X ig4selected fromthe group

CONgY SHdifr %b%p%&g d RIRfE the sding of Gttt each

belegmdhpmldtentlmelwterbfrem e groomcbhelsgngﬁuﬁlH; 0CHl;sahdgOH;
al ogen,

or &liereesinely ¥ gt Rkeriiagethé Wiy B cren B1sB 4 Weiah Rka

8seb QRbRA dtfaeALlhR 9roup consisting of H - CH3,
and %m?;éﬁg cycl opﬁgpylﬁ, -F, -d, OCH3, OCF3 and CF3. In

5 anot her enbodi nent, R6 is selected fromthe group
caopsi sting of H, aI kyl, hal ogen, hydroxyal kyl, -CN,

-/!\ft30)2, -omo,/-ﬂfcu al kyl, and -NR30C(=0O) al kyl .
¥ Ty

2

PR e S
R A

In another embodiment, R” and R® are each H: or alternatively R” and
R® taken together with the carbon atom to which R’ and R® are shown

attached, is

o NH NOH

Ss)kf ’ %)Kf %)kf

10
In another embodiment, R is selected from the group consisting of H,
alkyl, aralkyl, hydroxyalkyl, and carbonyl.
In another embodiment, R is selected from the group consisting of -
CHa, ~CHoCHs and —CHoCHaCHa, and m is 0 - 2.
15 In another embodiment, R is selected from the group consisting of H,

alkyl, hydroxyalkyl and carbonyl.

In another embodiment, R" is H or -CHs.

In another embodiment, R" is selected from the group consisting of H,
CN, -C(=0)N(R*’), and alkyl.

20 In another embodiment, R' is selected from the group consisting of H,

-CHs, CN and -CH,CHa.

In another embodiment, the ring atoms of ring D are independently C
or N and substituted by independently selected 1-4 R%° moieties.
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15 I n another enbodinent, R6 is selected fromthe
group consisting of H -NH2, -CH3, -CN and -F. In

wan@shers2enbodi ment, R7 and R8 are the sane orPCT/US2006/005122

different, each being indgpendently selected fromthe

(AR SR ten o (A H e R Mg roar
hetetéaye)eshi( bb hﬁ@rcb\d{ydlyﬂrﬂﬁg' and)éut@ithgitéﬂ dy msép;eﬁaerﬁ%e‘i@cted

taken together is =0
0-4d30enoistiees PCT/ US2006/ 005122 44 I n anot her

mbodi ct r
L e R R T e U R R e
eacH bdzlng n€di@pelﬁi@ﬂltly@dlect@d frahi #vg @‘bmﬁeiohslﬁ?ngrbi HrGlkyken
with the carbon atomto ich R7 and R8 are

alkxlﬁ%analhymﬂcﬂgaxyuaé,kxéa@rma lﬂﬂhqt@l:@rylcﬂﬁ)’lwh:ﬂ?%,t her

a”‘swfﬁ‘gﬁ? en taﬂggt%g t%%mé%:rgr o ) a&dm%{’lgxihciyycaﬁ%’

' cydRyalryldcyRSoaikenyd hoalogen halobkktl, hiaB)a(Ikd‘)Hyl Netdroalkgl, 10 In

R e f R

L Bh 3R1 éted from
(CH‘? ngﬁ%u(CHé%%su gt i cner(;;gg @CQNHR %5) ‘6’? RCI—ECHZCI—B
(ChigNEORR"0- (crb)qa@zmHRaheamgny@@ﬁ%hmﬁm -CRADRY, -

CRINE Y kTR N N A Hrm@ FﬁéiN(R“’am

-N(R§°)Ia eO)eQPB NR3&mt=N@er(Ré‘t; nwgﬁ”) ect ed
royp.consi st i 9)2 and
NG00 R B GEREN i R -OGEDING éte % rom

-SGIRRETRUB TS, SHIW,(RE")Hand ~GERR3EN and - CH2CHS.
In another embodiment, the R* moieties can be the same or different, each
being independently selected from the group consisting of H, alkyl, alkylaryl,
alkynyl, alkoxy, alkylamino, alkylheteroaryl, alkylsulfinyl, alkoxycarbonyl,
aminoalkyl, amidinyl, aralkyl, aralkoxy, aryl, aryloxy, cyano, cycloalkyl,
cycloalkenyl, halogen, haloalkyl, heteroalkyl, heteroaryl, heterocyclyl,
hydroxyalkyl, trifluromethyl, trifluoromethoxy, -(CH2);OR*, -(CH2),NHR®!, -
(CH2)qC(=0)NHR®", -(CHz)qSO2R*", -(CH;)qNSO2R®", -(CH2)gSONHR, -
alkynylC(R*");0R*, -C(=0)R?®, -C(=0)N(R¥),, -C(=0)OR®’, -N(R*"),,
-N(R¥)C(=0)R*, -NHC(=0)N(R*),, -N(R*)C(=0)OR*,
-N(R*)C(=NCN)N(R®),, -N(R¥®)C(=0)N(R*),, -N(R*)SO,(R*"),
-N(R*)SO:N(R*),, -OR*, -OC(=0)N(R®),, -SR¥, -S0,N(R*),, -S0,(R®),
-0S0,(R*), and -0Si(R*)s.

In another embodiment, the R?° moieties can be the same or different,

each being independently selected from the group consisting of H, alkyl,
amino, halogen, CN, CHj, CF3, OCF3, -(CH2);OR?!, -(CH,),NHR®", -

~ (CH2),C(=0)NHR®', -(CH2)qSO.R¥, (CHz)qNsozR“,-(CHz)qso'zNHR“,-

alkynylC(R*");OR?!, -C(=0)R?, -C(=0)OR®’, -N(R*’),, -N(R*)C(=0)R*",
-NHC(=0)N(R®%),, -N(R*)C(=0)OR¥', -N(R*)C(=NCN)N(R*),,
-N(R¥)C(=0)N(R®),, -OR%¥, -OC(=0)N(R*),, and -OSO,(R*").
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In anot her enbodi nent, the ring atons of ring D are
i ndependently C or N and substituted by independently

waebwobrds 1-4 R20 noi eties. WO 2006/ 091428 PCT/US2006/005122

PCT/ US2006/ 005122 45 I n arét her enbodinent, ring Dis

a 5, LAk %ﬁ%eﬂﬁgh Fgetrﬁélé’ﬁ’éé’ &%n bgqg 'SAf bretl'ﬁzflere%, :

heterocycly stituted epen
each &letred sﬂep@néerﬁg()seiectredlfm the ganqi bemsuishn’[g)df Healkyl, t he

amiD: WIOBRACBn e B 2<OFEa1 A0+ ISt G RAMIHEURS! <t i ng

CHE IR ER ‘F’”%?E'?‘?m iy Wé”oﬁwo@“ R%Mﬁﬁm
alkymm@(m HOR" a@(vem O GROAR™, MR RN (RINAEO)R,

NG ARG Y R,

-Naia eiewhw Wozcyeﬁ N( F@B@éféﬁu@s@aw

NHR31
-( m;;&;ege@nmmgment (tt;ea\)vg Ragieties @@-Zgr)lgeqsmaypr to

forng:%S‘HZ % NHm%%@ga' @%&8&@%{%&%@&0&&&@ or

heteﬁbibi% N(/i@r@)rﬁsaldﬂv(e%}%)mwea aryl, cycloalkyl
N( R30) C(=NCN) N(R30) 2, - N( R30) C(=0) N{ R30) 2
hetempm@epﬁobe%qwclylmmébpe@QN(y 0 36 fuseddp,ring D and the

fuse: jg%{ﬁ@llﬁgub@?%éﬂg qsglzanot ﬁ%cﬁete 8§I( ﬁﬁ% t he

R20n mloﬁieresnbcahrﬂwt tthe Rz'ﬁmaoneheel chf ebleethe saes br dltffererg

eacbrb@r[i)ge nt | ﬁ??ﬂl' gé:ltgg {ﬂ’ r ou SI sﬁgngcﬁf
gl @Hmefeewl-ccﬁz@% SN'H%'-NHCH?' b@%caeloiop%'bl Br,

am noal kyl, am di n araf’kyl , aralkoxy, ary
-C(dNQFBNﬁz c—@ﬁhszfd széﬁlklyl C EO)NMGI oal kenyl, hal ogen,

hal oal kyl , het eroal , het er oar yl ,yheter ocycl yl,

hydr oxyal kyl, trifl umoget hyl ,> tri ff uoFomet hoxy,

_{ GH2) gORBT] - CH2)YGNHREL, -%:)NHRSL

- ( 2R31,5- )g PR3 1 NHR31, -

al kynyl Z%R?A ,C:H)‘) 19(3 C(O)W( R30)%H,30 30

-N(R30) C(=0O) R31, %i 0)2, -N(R30)C(=0) OR31, 25

-N I(\%@)ﬁﬁér—‘é‘ﬂﬁbbdmférﬁ R%d)é §eleeN(dF{3@’n(’f(1e@)’MpR36m§istmg of:
-(Ck (1 5. (SQI%{S%%VZ%IC 70)l\l(8($’3d)0‘)£3 &é'R )2, soz( gc) N
ln another embodiment, Y is selected from the group consisting of:
-CHy-, - CH(CH3)-,"-CH(CH20H)-, -C(=0)- and —CH(COzalkyl)-.
In another embodiment, m is 0-3.
In another embodiment, n is 0-2.
In another embodiment, qis 1, 2 or 3.
In another embodiment, ris 1 or 2.
In another embodiment:
Xis N (i.e., nitrogen);
R" and R? are independently absent or present, and if present each is
independently selected from the group consisting of H alkylaryl, aryl,
heteroaryl, (CHz)qCFs, ~(CH2)qOH, (CH2);OR®', <(CH2)qNH,, ~(CH2)NHR®,
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-0S02(R31), and -0OSi (R30)3. In another enbodi nent, the
R20 noi eties can be the sane or different, each being
wo peependent |y sel ected fromthe group consi stPODUSI006405122

al kyl, 30 am no, hal ogen, @N, CH3, CF3, OCF3,

oAb M (ST o

(CH#, $®H¥HR@% Rg%%tmdr BB, 2l SDORF0 CyeIbhREY) ZCH3-

R30
cyclompmbpwlemmm%ﬁ CYQWL&E‘@PIS%O NEM@%@ Cy)@iﬁﬁénfy'
and - 0S02(R31). WD 2006/ 091428
and 5@%@%@?’8@&2 46 I n anot her enbodinent, the R20
noRéts seslecmd foemtthe gsaumcomsmlmrig of Enalkyl, dwidalkdj ng
i ndepen 3ro group consisting of H,
hydr&%)@‘fgy’ ﬁa )é S'ﬁ{ﬁa@ 23 C 3 CF3, OCF3,

Qés%%:ﬁ%i fréfmR m%&h@éonmsﬂ@'@? Hcé e 1
hydrab(yalkyll, @NSWME —N))‘QBGalkylc:(aﬂQb%ﬂﬁ C(= Q()'SRBSU) 2,

T et AR oy WL ST .

=S, —Qp(,—-Q@HRaQa&N@mkymSOZ(RBl) I n anot her enbodi nent,
t he 14 o R20 noieties are linked together to forma
fi R iroalesteddrae the 9raun consjetingeplieyi alkneealdy cl enyl

Y, 10 heteroaryl ring wherein said five

hyd'%%/&kip}é% éarB&Snyl cycl oal kyl, heterocycl enyl,

heRét @cseﬁdacyded fami tmganq:accydsmlnggoﬁ}é Aligic By timxyaliyl, Bd

and the fused ring is optionally substituted with O
carbofyi R21 noieties. In another enbodi ment, the R20

2 t e

OES! ESISARITRD IR, SATE Condibl EEOH! ON, SOOI, ang

alkyl CN, -CH3, 15 -CF3, -CH2OH, -CO2H, -CO2CH3, - NH2,

PTG S5 65 6 e A ReteraeiyT RIS Yk RRoran

heté‘aéy&yllrmga@@d BepstRiieecyT®a R*Ymbfeties! ected fromt he
gr oup nsisting of: (CHR13)r- (CR13R13) r-, -C(=0 -
anthe tigg) can be thersametdratiifeiebbRasheiny | s

mde{c’a%ll(\g%éw gg%%ﬂ)g_ﬂhg%ﬁg%h&%gﬁé’eﬂpﬁ%/% no, halogen,

CN, CHg, CF3, OCF3, ~(CH2)qOR®, (CH2)NHR®", -(CHo),C(= O)NHR1

© (CH2)qSO2R®", -(CH2)gNSOzR?", -(CH2)sS0.NHR®", -alkynylC(R*");0R",

-C(=0)R*, -C(=0)OR*, -N(R¥), -N(R¥)C(=0)R*, -NHC(=O)N(R*)2,
NR¥®)C(=0)OR¥, -N(R*®)C(=ENCN)N(R*®)2, -N(R¥*)C(=0)N(R*),, -OR%,
-OC(=0)N(R¥®),,

N
S
—

(S

Y is selected from the group consisting of: -CHz-, -CH(CHs)-,
-CH(CH20H)-, -C(=0)- and —~CH(COzalkyi)-;

m is 0-2;

nis 0-2;

T

N .
~

CHs, and -OSO,(R*):
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In anot her enbodi nent, mis 0-3. In another
enbodi nent, n is 0-2. In another enbodinent, qis 1, 2
wWOR008/091426 | n anot her enbodinment, r is 1 or 2.PETUS2006/005122
anot her enbodinment: X is M8(i.e., nitrogen); Rl and
R2 are gegﬁ dently absent or present, and if present
eac(h'sgor (gendent ly selected fromthe group
consi9tepmy of H, alkylaryl, aryl, 30 heteroaryl,
(CH2)gCF3 (CH2)g()—| (CH2) 0?31 - (CH2) gNH2,
mbe@MIeE/ 091428 PCT/ US2006/ 005122 47
%ﬂ N(R31)2 - (CH2) gC( =0 NHR31, - (CH2)gSM2R31,
- ( NHSO2R31, - (CH2)gSO2NHR31, - (CH2)(g-ami di nyl,
ani mi and Rzairk)iﬂw@éﬂeﬁﬁd@ﬂﬂ?/ abyehber presknt, Gridt if Present each is
cycl opr opyl clopropy hydr oxyl , cycl obuty
md@g@rpmly qlg;ae% r>q>m g@@rﬁqnsstmgrqu alkylaryl, aryl,

P N R TR R

-(Chig) @@, )2 NCRBRYT= O@RBIR n(tll-iﬁ)ﬁsogRé |-(s(:|ag5rdbisa§ﬁ3? om
I n , a

(C*ﬁﬁ%@a@gﬁkyr@% g Mb@yélopr@@yc\qﬁ@lwamﬂxy' and

cydd\ﬂﬁ%ﬂt h%(%lﬁ.lltymlydr& %?éﬁoﬁ@nt?f %n'd%l?ﬁj&ﬁy]hkldrﬁgl ect ed

from roup con
andRZ N(mcbigzﬂ)fronﬁzﬂme gmmmstmgfmfmh alkyg, galmaxﬂ(yl

hyd I kyl, d
v QAR Botean AN EEI OB ARSEFe o oup cons st .aﬂg of
H R lsydeledtzd ﬁl@?ﬁ@lﬁé‘ﬁhup’ﬁ%&ﬁﬁﬂgﬁﬁﬂﬂ' al}lf#ﬁ hEbgehs

sel ected from tlg consi sting

hydrqmwm)%(ﬁndz, -Ql%yt -N¥CHealkyli gn@—e‘& %@M@é{ ed
R NS R R ep IO A ronPle SBLE R4S of O,

=S reNE FN@WaandJsN(dﬁAIlq@)ne or different, each being 20

i ndependent | el ected fromthe grau conS|st|ng of H,
al k fb'sa? ‘%%g @‘@r@rouélﬁonéﬁﬁng iTP atipytzaralkyl,

gNHRBL, - (CH2 0) NHR31,
hydr() Dé)gs’ostiardo )) NSOZR31( ()CEI%gS)OZNHRSl

- aI FRy iy Is€leRBdd ﬁORBthe group consisting of H, alkyl, hydroxyalkyl, and

carbonyl;

R" is selected from the group consisting of H, CN, -C(=0)N(R*’), and
alkyl;

ring D is a 5 to 6 membered aryl, heteroaryl, heterocyclenyl, or
heterocyclyl ring and substituted by 0-4 R%° moieties;

the R* moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, amino, halogen,
CN, CHa, CF3, OCF3, -(CH2)OR®", -(CH2){NHR?", -(CH.),C(=0)NHR?, -
(CH2)qS02R%, ~(CH2){NSO;R?", -(CH5),S0.NHR¥, -alkynylC(R®"),0R®",
-C(=0)R%, -C(=0)OR¥®, -N(R®),, -N(R¥)C(=0)R*", -NHC(=O)N(R®),,
-N(R*)C(=0)OR¥, -N(R¥)C(=NCN)N(R®),, -N(R*)C(=0)N(R*),, -OR®’,
_OC(=0)N(R®),,



-C(=O R30, -C(=0)OR30, -N(R30)2, -NR30)C(=0)R31,
-NHC(=O) N(R30) 2, - N(R30) C(=0) OR31,
wo biforBY ¥ =NCN) N(R30) 2, -N(R30 C =0 N Rao 30, PCBHUS2006/005122
-OC(=O)N(R30)2, NN N __ ~MON__ and -OS2(R Y is
sel ected fromtpe group congisting of: -CH2-
SON and - CH( C02al kyl ) -
2004/ 091428
00 22”4 qIS|/0-IN2 and rislor2
enb t: Xi¥%N }a\ ﬁ 31
independ'ently a sent or present, and [ presezn gach
[ ndependent 'y seI ected fromthe group consisting

Cﬁé é@é C{@@)tg heteroaryl CJ‘ES;%% &Eﬁ&‘l
-CH§ 3};“_5%%2 %%39'%?1 (é%égiﬁzgﬁnyl

cycFUQ Byl , cycl opropyl hydroxyl, 10 cycl obutyl,

cyc 94;@%' hydr oxy, cycl opentyl, and

cycl o yl hydroxy; R3 is selected fromthe group
congiistion®; ahdH, al kyl, hal oal kyl, hydroxyal kyl,

hal ogen, -N( R30) 2, 0?30 and -CF3; R6 is select ed from
t hel 'ﬁr‘bgi) consi sting of H alkyl, hal ogen,

hy di; - | K and

R b e b Foaa (TP PG Bl sl by
10 thedellewingdstfuctumat foemgitaoup consi sting of =0, =S, =NH,

=NCH, and =N( CAlky ) R10 is selected fromthe group

consi sting of H, ral kyl , hydroxyal kyl, and

car bonyl ; RLRRY se ect d fromthe group consisting of

H, al kyl, hydroxyal nd._20 carbonyl; R12 is

sel ected fromth& grodp CEE Si thgg of H, CN,

-C(=O N(R30) 2 and \h
Rm)m
/. N

D
G YA

'Z'

wherein the various terms are as defined hereinbefore.
In still yet another embodiment of the present invention, a compound of
the invention is selected from the following structures (all valences/bonds not

15 shown are assumed to be hydrogen):

‘NH o

A)Lfiim Hac)k)iia
%@ﬁr YQ@V

(~1 nM) (~1 nM)

Reoc SRS v ol
&DYQ @Y(?

20 (~1 nM) ‘ (~2 nM)



alkyl; ring Dis a 5 to 6 nenbered aryl, heteroaryl,
het erocycl enyl, or heterocyclyl ring and substituted
whyp008/0414820 noi eties; 25 the R20 noieties can PeT/UE®06/005122
same or different, each beisdhg i ndependently sel ected
fron1the group consisting of H, alkyl, am no, hal ogen,
CHB CF3, OCF3, -(CH2)gOR31, -(CH2)gNHR31,

)J( FO NHR31, - (CHR) qSC2 (CH2)gNSOZR31
JSO2NHR31, " al kyny "o R3T) %1, -C =0 R30, -C =0

30 31 30 H R =0)R ,
-NHC( -0) m (cR)30§cz AO) :”/Ni )49 a
-N(R30) C( = Nﬁs 2l -N(R30) C(- =O)J\(Rao)) 2 JOR 30
- OC( =& N( R3 2006/ 091428 / US 122

49 ~ NO 2CH3, 1/,%an# - 0S02(R31); Y is selectesfrom

t he grou@dqﬂnﬁlstlng of : -CH2-, ) -,

-CH(C}QC}D -C(=0 - and CH(COZaIkyI -; 5mis 0-2;
Zle is 0-2; q is1lor 2, and r is | or 2. In another

, the conpound of Foﬁhula 1l is represented
he fO||OMAng strie Ia R7 R8 3 R2R1

N (R10) ~1C& Y wherein the
varlous t a £i ned herelnb
Yijf *7 Qo
5
(2 nM) (4 nM)
%I g&f
(25nM) (4 nM)
cH 0 J\(N\
HC NJ\[ :ch I
(1 nM) (L4nh®
o)
HaC. NH N\ CH D*Ni')'i CHs
HzN N % HoN j
(1.7 nM) (1.5 nM)

15
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In still yet another enbodiment of the present
i nvention, a conpound of the invention is selected

wo caniobtaes f ol | owi ng structures (all val ences/ bpoDESI006/005122
15 shown are assuned to beshydrogen): INH OINH O
I—GC/\N/ ~NNC HCG,N~-NXCI H11' '-~HNNN N

Cer, N IN N I'N I—BCI—BCONI—bONHZ(lnI\/p(-I

HzNw OH3C\~NCI NCIN ,\HUQN('NN~HZN
,,,o~~ :Ha ¢t H3C 0 NH2 O

NHZ 20 MO 2006/!9;9\1 NN N
PCT/USZOO/O 51 BOJNH 0 0 HZN q Ho-')/ q
HZNN &HSCNIN \ INA O NHR Ol N
(" 1 nM (3n|\/p Fgo

(1.9 nM) (3 nM)

or pharmaceutically acceptable salts, solvates or esters thereof. The human
ICso values (in nM) of the above compounds are shown above underneath
their structures. o

In another embodiment, the compound according to Formula 1 can be
in purified form. |

In still another embodiment of the present invention, a compound is
selected from the following structures in Table 1 below (or pharmaceutically
acceptable salts or solvates thereof) which are shown along with their ICs
ratings. The ICsg values are rated, “A” for ICsq values less than about 25
nanomolar (nM), “B” for ICsq values in the range of from about 25 to about 100 ’
nM and “C” for ICsg values greater than about 100 nM. For example,
Compound No. 1 has an ICsp of 0.7 nM.

Table 1

Compound No. Structure 1Cs5

NH O

? O :
JU s




HONQg HZN NN- CH3 HZN N N N C ad NNIN H3C
0

H3C 5 0 NH2 O NH2 (2 nM (4 nM 0 H2N +., C
WORMe/OMBBN N N/ | C N/ C N NNHCN 3 pé1T/ystd8&005122
\' ONHR2 ONHR (2.5 nM (42nM 0 c 0 21, NHM,
EeH—F— G e NT—NNN—GNF—C—HBCvN-Yy-N—H3C
10' O NH2 O|NH2 (1 DM (1.4 nM 0 O H3C/ --~NH|
NNCH3 D-NH | N~CH3 H2ZN N N-) HZNNNT Nd No I d
H3 C N H3 NfO NH2 0 NH2
(o]
2 HC N, _Cl A
N0
HNT N7 N
B/N /ICI
H,C U A
NH,




(1.7 nM (1.5 rM 15 WD 2006/ 091428 PCT/ US2006/ 005122
51 OGF3 0 H2N NN >-H ,NIl CICH3 z N,OH2ZN NN z
wO2006/09Masr Y, CI H3 N Fi3C ™ N 0O NH2 and O Nel1T/U§%008005122

nM (3 nM 5 or pharmaceutissal | y acceptable salts,

sol vates or esters thereof. The human |1C50 values (in
nM of thelabove conmpounds are shown above underjineath
their strugtures. In another enbodi nent, the conpound
according tjo Fornula | can be in purified form{ 10 In
still anotHher enbodi nent of the present invention, a

conpound i§ selestedfromthe follow ng structures in
Tabl g 1 beljow (or ically acceptable s Itﬁ
or solvateg thereof) ] are shown along with their

e
| C50 ratirgs. The &0 b\’@I% are rated, "A" fof 1C50

val ues | ess than about 25 r B fpr
| C50 valueg in the range o ro to about 100
15 nM and "|C' for 1C50 val Ues gr eat than about} 100
Conpound No. 1 has an 1C50 of Z

e 1 Corrpound No Structure 1C50 NH O H3C N ~N
\' HZN N% N

7 RS SE "
HNT N N/ﬁ (

nM Tabl
a A /)N




2NHMT,  Z WD 2006/ 091428 PCT/ US2006/ 005122 52 0 2
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dispersible granules, syrups, suspensions, and the like, and consistent with
conventional pharmaceutical practices. For example, for oral administration in
the form of tablets or capsules, the active drug component may be combined
with any oral non-toxic pharmaceutically acceptable inert carrier, such as
lactose, starch, sucrose, cellulose, magnesium stearate, dicalcium phosphate,
calcium sulfate, talc, mannitol, ethyl alcohol (liquid forms) and the like.
Moreover, when desired or needed, suitable binders, lubricants, disintegrating
agents and coloring agents may also be incorporated in the mixture. Powders
and tablets may be comprised of from about 5 to about 95 percent inventive
composition. Suitable binders include starch, gelatin, natural sugars, corn
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formulated in sustalned release form to provide the rate controlled release of

any one or more of the components or active ingredients to optimize the
therapeutic effects, i.e. anti-inflammatory activity and the like. Suitable
dosage forms for sustained release include layered tablets containing layers
of varying disintegration rates or controlled release polymeric matrices
impregnated with the active components and shaped in tablet form or
capsules containing such impregnated or encapsulated porous polymeric
matrices.

Liquid form preparations include solutions, suspensions and emulsions.
As an example may be mentioned water or water-propylene glycol solutions

for parenteral injections or addition of sweeteners and pacifiers for oral
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about 1,000 milligrams, preferably from about 1.0 to about 950 milligrams,
more preferably from about 1.0 to about 500 milligrams, and typically from
about 1 to about 250 milligrams, according to the particular application. The
actual dosage employed may be varied depending upon the patient's age,
sex, weight and severity of the condition being treated. Such techniques are
well known to those skilled in the art.

Generally, the human oral dosage form containing the active
ingredients can be administered 1 or 2 times per day. The amount and

frequency of the administration will be regulated according to the judgment of
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Disintegrants - refers to materials added to the composition to help it
break apart (disintegrate) and release the medicaments. Suitable
disintegrants include starches; "cold water soluble" modified starches such as
sodium carboxymethyl starch; natural and synthetic gums such as locust
bean, karaya, guar, tragacanth and agar; cellulose derivatives such as
methylcellulose and sodium carboxymethylcellulose; microcrystalline
celluloses and cross-linked microcrystalline celluloses such as sodium

croscarmellose; alginates such as alginic acid and sodium alginate; clays
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such ae PEBICATIEA AR EEIVaSRaRt T apoUit phfSIntegrant in
the é{:ﬁpﬁ&géﬁ E8hYafige %?n éBWWéb&JtS'FB% eigh® PR

knows, certain I mdaz oI e compounds
compegyitien| store prefacabjyrﬁmm aboutrvbto Shout 10farbyawveight ar e

CoR AL B B e BB SPRATL A AL
mak‘eﬁhBH{ &?riésf?vé?by%r%ihg@@arﬁ%gﬁtheé sef/iRg BBAHS "5@hBive"Ah!

sical forns current invention are 25
the fmmmmmnat&dde@m cobiesive strangthi alveady avaikablecin the

g B AL b REBR AR08 g SLOHP o A £
starbhés aeRwld fronfivREA0EbITries aRd potates AalLral geagenth ase
contenpl ated under this invention. 30 Another

acaeigbgéiatia mddfaga@ntmmrtvaawe%pfs%@@g%@d sHeh ase@lgniciagid,
har t] | n
soo PRSI LEFhrERTRAT S50 ALEBLESEARRR Bl o o
methpidemilese dnd mmmmaabmahylceﬂulnee dmdf such
tr eat ment cor%p Eng aflmn terlnﬂ he at ent ﬁ‘
hydasPERRAE RIS ulasee PO RS EIgE B2 lorGanics such as
maiCC ﬁrﬁl iy tr\QplE%ﬁl%a elOQhé‘EHHﬂfnt Bf bfdel GRfe &ﬂﬁpéﬁﬂ&@@ﬁﬁ

orrru 1, or a pharmaceutically
range frept abb@ Ztd abaout Zﬂ%\baft\@elgh’evé’rdﬂb cqrnp@mmrheﬂore

di t d d. .t
e IR
abo%@@ﬁ@%'b@uﬂ@?@b)fw&gﬁto 5 Fornula 1, or a

pharmaceutically acceptable salt or soI vat e_t her eof

corbricant 1 §efers t@@qa@bﬁtame gdded ko the) desageclosm torpmable
tno bt PP 8, el o ESLEATREhad T OB B e

moldesH cié 8¢ rédseing drictioh cowbamnasuitableildtivicants mclude metallic
pharmaceutically acceptable carrier. 10 In anot her

stealigtRRISURINES MAGIGSHAT SkRsateo FALSIHE SSearely RLPAISSSKThds
sl TR IR TR 0 ot ciompetsn
suchfasagsodiemsthlonde , sodioa ietnaoater, dodrynﬁ acEmtendaglium odgate,
polyethylene glycols and d'l-leucine. Lubricants are usually added at the very
last step before compression, since they must be present on the surfaces of
the granules and in between them and the parts of the tablet press. The
amount of lubricant in the composition can range from about 0.2 to about 5%
by weight of the composition, preferably from about 0.5 to about 2%, more
preferably from about 0.3 to about 1.5% by weight.

Glidents - materials that prevent caking and improve the flow
characteristics of granulations, so that flow is smooth and uniform. Suitable
glidents include silicon dioxide and talc. The amount of glident in the
composition can range from about 0.1% to about 5% by weight of the total

composition, preferably from about 0.5 to about 2% by weight.
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pharmaceutically acceptable salt, solvate or ester
thereof concurrently or 15 sequentially with (b) at

wo easoree nmedi canent sel ected fromthe group PCT/US2006/005122
consisting of: disease nodiopyi ng anti rheumatl c drugs;

nonsteroidal anti-_ inflammto 2 selectjve
| anqmrmaaerrmerCImwtﬁuth@trrsrowqerﬁﬁi%f@é'eﬁ p iz FompOsition

or tlier‘ HSgaLﬁesfo?%Cl cﬁpék le‘?nlﬂéjcé?? uﬂﬁﬁ]cfee rﬂadétd:yég' food

ng co |co r0|ds S as glutorti
grade/dyedadsdroed ,onacmel suitsbleaa@ébrbenisucidss clay or alumlnum

oxicey 1 T AGIOUTH A B0 Q1T PCBBLEAN P TR B P - ARt
by Wé\ﬁhgbfttﬂé%oﬁgﬂéé ﬂﬁﬁgﬁ%@w frorrBBoufB Aot tibye

rtors ors; biological response
mo Bibailabilitentefersntol themrateoanch getens tamthichhidegative idrgg -

g3t s SR B 5 BT B o o
an é‘r{mﬁ’ﬁétmtddga Fmi 48 &sthpared t% éjbfa%{b@di of Botreret hod

Inhibiting or blocking T-cell nediated chenotaxis
Conwenaopaltmethtodsﬁoneapaasmgsiabllets areclnownt Suek metheds

risi d t
inc PR, T B BLEPARalbich i Bbrragon
grafVEHEN @ﬁbo&@é@rw mnfo@cﬂr_@’f rathwaet Inethods qriudherespmdddical |y
accept abl e salt, vate or ester thereof. 30 Anot her,

PFOWQSn&WV@f‘t'@Wlsm?ﬂi\?é’ﬁtfi?b'ﬁ‘ai‘@go‘i’th@&f%ra’st or 3 %@lﬁ%@“on
f | 6}@(}
suc@ asségcér:éé I ce‘r at | ve d p%SoQE?éfWél nggéggetsﬁ(eitékicﬁsnee of

knosweh treat nment corrprl sing adm nistering to the patl ent

a ther eutlcall fective anpunt, of at |east
CorHE)WU arRaegit ¥Fgﬁ'[Q§e sidlesin g ary aj many modlflcatlons

var%ﬁah% 8UlifefRIdng t@%@;ﬂ@@rﬁ Blldsurs Oby@i 1® rAhtefialseind
er eo VWO 2006/ 091428 PCT/ US2006/ 005122 101 Anot her

me’é‘tduisdmwrhe pacticed. Suiebnnodificationg, vagakiens and aliefkieds

f fl t b

arelitended 1 oSy (FERBIR Rl s o LS B Gaanl el bbg ¢
t heppatdtehbadiet, hﬁéaﬁ@éﬁtlo@ﬁhbMd@fs&@ﬂbm@s a@i’ﬁamlom)érs and
(a) at |east one compound of Fornmula

othphateﬁ@wmeeaa@ﬁ thegaraprupsisalsosdinys, §§W§t3§m@ﬂ ipdheart
f
o SRR ERE A BRATRLAEIL ot i, S

var%u!ibhe%é aohteenplatedatnl bowithincykiscopeiaf ths invieatipni demin
anti - TNF. conmpounds, anti-IL-12

coraewnc&se%ftt@fecnra%en dhvRMiasy ey st In Oﬁm@@ﬁ Gntaljpgforms or
i g U TN
cordempiata@t opuri nes.

Compounds of this invention which contain unnatural proportions of
atomic isotopes (i.e. “radiolabeled compounds” ) whether their use is
therapeutic, diagnostic or as a research reagent are contemplated under this
invention.

Another embodiment of the invention discloses the use of the
pharmaceutical compositions disclosed above for treatment of diseases of a
CXCR3 chemokine receptor mediated disease in a patient in need of such

treatment comprising administering to the patient a therapeutically effective
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Anot her enbodi ment of this invention is directed to a
met hod of treating or preventing graft rejection in a

w@adlcenis28 n need of such treatnment conpri si NgPCT/US2006/005122

adm nistering to the patiemi a therapeutically

effective anount of at |east one conpound according
amotiot Gloatieast ane eampoyttheae@rding ieaFeRmulg 1a@E8pt abl e

e th nmbodi t of
ot B8 S g erBBpy b Soooeh Tent ©
adpi ShGtheF emmamnérhetmmwmd & dli‘wt@cﬂ)mladmahd;tgrmg to the
ef fecti ve anount (a) at |east one co

patientda) an @@‘e@tbveF@mﬁunboflat l)@astsprﬁma@meeuﬁ B liﬂ\}ﬂg to

ForESEHA AU Sta Sl dran gt
con%ﬁfaégig&;} deiquentidily gitie (i) aideasisdsnmgddrhonabagm airugne A,

med,lg;a@@@mie ﬁgagé/oa@ﬁg%%hi@{og:ﬁés frea y}ﬁ 8 F@g&fﬁh &Lhemokine
rece (‘}IJ g?%ecﬁiagb%e %H ﬁ‘@t‘iéﬂ W@ﬁﬁér%aﬂié@?ﬁébl‘lyqacceptable

I ment o |s invention is directed to a
cawh%thod of treating nultlple sclerosis in a patient in

need of such treatnen met hod 25 [ Si .

Al ARQeF PRPOLETERE SplaarCRie R TRLE Ay Tinds toa
Cxﬁiéegéémgramunt of : (a) at Ieast one conpound

according to Fornmula 1, or phar maceuti cal |y

- ac Erézptraetr@dmrtfurtb@r oamerise aélf,ml@tst@w éara éfaﬁfée?vf&ﬁ“b/y
By OUGP VALY e BEBEA PRGN or
oty g kel et st
seanerEIkHD 19, V498 PP RICAIAN: SPIHSb TORN e GTbug o
coné%ﬂé@iowﬁe%sfea@%dﬁﬁﬁﬂve iR natic gﬁ]g@ h@h&er&ﬂéﬁéﬁif—

_ IS’ ntion is directed to a net
inflasfimatsrealrigy GOXt2 pelectvd ehilsitassj GOX-panhibitersi n need

f h
i paeHEP s G GUCh RS EYPRPPRaS FYRery BeFPyaRE Bed:
(incifdi I?% ﬁ@%%ﬁla?@i B&l; gﬁ#%%gﬂ@é&%é@g) HI2 1Q)intAbitdreagiti-TNeF-a

compou accor |ng to Fornula 1, or alghar maceuti cal |y

conmmn.eutsa HINE - awbnveréme/éﬂécﬁb indulpitorst Méd @Thl@tﬂfétﬁ)ﬂ@lﬁﬂﬁy

mhlgrgprséggﬁzdzml i/dﬁ’e B{e&&gr)eggqﬂnéﬁ lto(Fg%uEﬁ%EQ?@ ae}nd

CCR¥C b‘%oé?&é@blvé ighIbiteesTipdB, inBibitbas &il@lbgi&el response modifiers;
corticosteroids,,a-methasone, . 5 , 8- |nterferon

antigndemmeatery agentaead thernaulishe! Ne disneese &80 ey
PR T B0 BIS8 BRI b Bhdet uepiorr 12,

i N Andbr ertbodimeetasf this isvertid isatirested tcha mathod of
inhibiting or blocking T-cell mediated chemotaxis in a patient in need of such
treatment the method comprising administering to the patient a therapeutically
effective amount of at least one compound according to Formula 1 or a
pharmaceutically acceptable salt, solvate or ester thereof.

Another embodiment of this invention is directed to a method of
treating inflammatory bowel disease (such Crohn's disease, ulcerative colitis)
in a patient in need of such treatment compfising administering to the patient
a therapeutically effective amount of at least one compound according to

Formula 1, or a pharmaceutically acceptable salt, solvate or ester thereof.
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conprising admnistering to the patient a

therapeutically effective anount of: (a) at |east one
W@ eompoprds according to Forrmula 1, or a phar maceOr/usz=i06/(y05122

10 acceptable salt, solvatelor ester thereof

concurrently or sequentially wth (b) at |east one

conéﬁ@ﬁ?&r egihadinegnt s inveifianis dmed te agnethod of

oy EhEIRBy PR el ibhed FTE ban AR TS of Sl agtment
coropusing ganiinistering focthegaticat a shempedticalRRETddve amount of:
i nri bitors, anti -T‘JJ_IF-aEBﬁorrpounds, MVP i nhi bitors,

(2) @b 9GSt 8B SomIRRUNART iuEBHa il coF aPhaimacrutieallyacceptable
At ) . ki b ( )
S O Bt B i ety O sl BBl R b pre

cormpeundselectest fremtthefgroine camsisiing af: tsutfasalazineABot her

iment . of this_.invention is directed t t hod
amfRA O e sl ius e At Tie Sompofopeibf S ych
corﬁp@@ﬁd@%brﬂd@%téf@tdé?glucl%ﬂf@l’%bfﬂsf‘?rc%’l”ﬂeﬁbéfo?rdir?@tetdgtghg%epies

patient a therapeutically effective amolnt of:
(sugh aseairCBRcanibrginmdmincarsiippgesivesonetiicirekateyr a

: et | le salt, solvate or ester
aza?ﬁ@?ﬂ@% %%dnéﬁjﬁ‘%éﬁ?@%&@‘%gequenti ally with (b) at
| eaginotiter erabpdintemht 9eties it@ntior ™ Hitectatiad mefidssi ng
innunosuppre33|ves,;cyclosporlns, net hot r exat e,

f: Ve Spor
trealirigr 2 RIgVeRiyig pradkieiaciondn a pattant ivregad @b syeitrestment
o sORAFRRANG 1t 451 SSTOHEN, AT Ay B
leastire compaundaccerdiig ecfenula 13 oret presinefceuticaipt i ng

opht.hal m.c i.nfl ammati o including, for e.qg., uveitis,
accgggqbég §gb’ LUGrE AT S %&tﬂs%1 ar i mgl ammat i og, Sj ogren's
SY A GAB) eRibodiieSYSF thid iBveRidrERldiididE R a .rﬁ%th?él‘c h

treatment the nethod conprising admnistering to the
cormpRiisieg adaigsteringriagbapatant § therapetiicatlyafiactive afoum) of:

I d ' F la 1, o
(@) Bh e SE3he B R g e F ot g Plianacauflealy
acceperito balt csuateleHster therewt @8RBUIrahtly oMssfudiihiidivith (b) at
| east one conpound selected fromthe group consistin

leagjrong ¢rAIAYG sriestad fsem the arewp epnaistingnef:eyciospatiee A,

] 0 er, .0 [ ' , ant.l - TNE- a
e I e e U T
azafiriopties, ayctopdiosphémide ahd ainiamtigmhploscyts gihbgiat ed to a

met hod  of reating .a di.sease sel ected fromthe group

oS snembpae ooy on s czeeiod fnsamated of
treaingthiitib® sélBldsiPin® B&li&Has h%ed!dffsbemﬁ%npﬁ%ethod

di sease, graft rejection, psoriasis, fixed drug
compriging adminisigriagdo ke gatieytaitherppeutically effective amount of:
(a) at least one compound according to Formula 1, or a pharmaceutically
acceptable salt, solvate or ester thereof concurrently or sequentially with (b) at
least one compound selected from the group consisting of: beta-interferon,
glatiramer acetate, corticosteroids, glucocorticoids, methotrexate,
azothioprine, mitoxantrone, VLA-4 inhibitors, FTY720, anti-lL.-12 inhibitors,
and CB2-selective inhibitors.

Another embodiment of this invention is directed to a method of
treating multiple sclerosis in a patient in need of such treatment the method

comprising administering to the patient a therapeutically effective amount of:
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5 hypersensitivity responses, ophthalmc inflanmmation
(including e.g., uveitis, posterior segnent

wo ndocaorizg ar i nfl ammati on, and Sjogren's syndrBOEUS2006/005122

tubercul oid | eprosy and cab@er in a patient in need of
tre h Al j
a) e TR A Gt SO FSRTE of ¢ ehAftEcRL Bl O
ac efpﬁém@té;@gi Q@W@Ilre't@bmlt%mﬁé:ﬁémdoﬁncmrrenﬂy ar pbquemttmlytwma(htj)wt
accept abl e sa solvate or e rt
!easbmg@wnéfsemt% frﬁmamq W@UP&%%}SEJ@%EH e?@ Fﬁ%@?ﬁ) o
cyc:lc‘))sféporfnIr 'nB ﬁ"?‘ﬁ H%siér@fﬂst em%fl‘%‘éB

nsi § ory I sease, eunat ol
B-intarferur, tglaa ramdrtacptaiespﬂednmne etcrfelreeptaand ynfh»omab

cr dpomehstadiarBbbE iR Pivalion jparaden i a BERoRH i «y
treafuﬁ ﬁ%‘u?ﬁ%toﬂf‘grtﬁﬁ‘t%eh% bgié’%t' iff eRdof S‘EIEH et the method

I on etes, viral neningitis and
compaisiogradminstering ’sm’(ha patieadad tbérapmlhcally ebiectyetameuitiof:

o A RSO 0 LS by

accéRaBletdng sbRafPbuster therebf @ondﬂﬁ' rm?@lsbqgahhadly with (b) at
acceptable salt, solvate or ester thereof concurrentl

leasp png Gosmpuaat seiecied diorn e prowp ¢engisting@f: Reaisterridal an

i o g

imrinbbipbleasives otycisipdgine, Gidthdreeaitecstevsids ADBIVanksibitors,

COX-1 inhibitors:; _innmunosuppressives er oi
anti NN AR5, RYIP ITRPIG S SRHEOR OISy PR ST &

cheﬁ%ﬁ r{)eclﬂgﬁbitﬁpé %‘%&—%E%‘Eﬂ%’mﬂl&%rgsﬁa | kbe |nh|b|tors and

selective In tors, biological
thetr&:s‘qmmese)f wodifduads; indicated fof Heertreaingnt cﬁgbalumamdi arthritis.

i G R S S SR A
treagﬁg'@ QHALSs if b%fdtié’ﬁ?ﬁw ROQY 8f s trbBendHtQRE MhtRSd

bed bel ow, the foll ow ng abbreviations are
commsising @Bvinigtedndita tbpaijenis] hesapgulicady effeehie arDBMBt of

o AR BTl O Aot
accaptibfl Sy kenzeé br @é@r@h&@oﬁ@@ﬁélﬂ%ﬂ%r sequentially with (b) at
Ieasﬁ%-[\/e%%zn(\)ggl,/lnodosst—'}lggtedlf(r)gfm tr?echogé gggsllgtrl]r?gngl carbodiim de
immunosuppressives, cyclosporins, methotrexate, steroids, corticosteroids,
anti-TNF-a compounds, anti-IL compounds, anti-IL.-23 compounds, vitamin A
and D compounds and fumarates. /

Another embodiment of this invention is directed to a method of
treating ophthalmic inflammation (including, for e.g., uveitis, posterior segment
intraocular inflammation, Sjogren's syndrome) or dry eye in a patient in need
of such treatment the method comprising administering to the patient a
therapeutically effective amount of: a) at least one compound according to
Formula 1, or a pharmaceutically acceptable salt, solvate or ester thereof
concurrently or sequentially with (b) at least one compound selected from the
group consisting of: immunosuppressives, cyclospofins, methotrexate, FK506,
steroids, corticosterbids, and anti-TNF-a compounds.
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Di bal - H= di i sobutyl al um num hydride DWVF =
Di et hyl f ormam de HATU = 5 N-(Di et hyl am no) -1

wokde@9328 ri azol o[ 4, 5- b] pyri di ne-1-yl met hyl ene¢F/NS2006/005122
met hyl met hanam ni um Hexaf | w@r ophosphat e N-oxi de LAH=

t PAaRiBEn RORBHGR O ol e s el P aiThee 8€ 10
treat %s@%@lé&%&ﬁ’é Oﬁﬁ)ﬁ@ddﬂl@lstlh@/ﬁ lhﬂéﬁimt!fblal

I sopropyl am de p-t ol uenesul f oni ¢ aci
disease;PBAsmatadih Iadhubs,rmatﬁl@lﬂ gclarasis, Tntemamatory bowel disease,

araftUSiRsHBn a9 IS TR 1L oo R SRR vpe

hypé#ééhélﬁ\L@Zﬂe@g n&&\VBphtomidediahihaish (‘fﬁéladﬁl@gr oneltisy
= erf or mance Li qui d Chromat ogr aph LRVS=

posteter mnemmtmowgsnr@pmamtar;d SIOIFAVES S¥RGRPIY  Ki =

tu beﬁ%amg%@rté%%@(&o%}tc%g %ggt%Hpﬁﬁt ﬁ%eoeéf W@é’mﬂ%@h
metithpeompasing ddhdiffsteringlo the&%te@%ﬁ e’i‘%tlvé:lahmmit of at least
Curi e/ nmol (a _neasure of sp emf&c activjt

one TeMposAgiasserding o Feemula 5 qriaB %rmmwﬁmmwmt
solvéﬁ% SRNIEEES! S Compounds of the present invention

can be prepared by a nunber of 30 ways evident to one

skidhbtrbriembduimant of tisieentdn iredinected itnal matéxodmft are

ool byt 5 VSl L5, ST e,
rheJ %Wéﬁﬁnﬁ”%ulﬁﬂ@ src%%b&swlriﬂ'anhﬂam bawel d@@@@éﬂ fton

e choice of appendage substituents. Additionally,
I’ejedlm’l plsorinsid, fixed GrRigeUPPNS, qUiBRRANS Gelake@-tyRen sone

nyP S RRBE L S SAE B0 6 D4 T i) e Db adbhe e ke

type | diabetes, viral meningitis and cancer in a patient in need of such

treatment, such method comprising administering to the patient an effective
amount of (a) at least one compound according to Formula 1, or a
pharmaceutically acceptable salt, solvate or ester thereof concurrently or
sequentially with (b) at least one medicament selected from the group
consisting of: disease modifying antirheumatic drugs; nonsteroidal
antiinflammatory drugs; COX-2 selective inhibitors; COX-1 inhibitors;
immunosuppressives; steroids; PDE 1V inhibitors, anti-TNF-a compounds,
MMP inhibitors, corticosteroids, glucocorticoids, chemokine inhibitors,
CB2-selective inhibitors, biological response modifiers; anti-inflammatory
agents and therapeutics.

Another embodiment of the invention discloses a method of making the
substituted pyrazine compounds, disclosed above.

For the procedures described below, the following abbreviations are
used:

DBU= 1,8-diazabicyclo[5.4.0Jundec-7-ene

DBN= 1,5-diazabicyclo[4.3.0]lnon-5-ene

EDCI= 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

HOBT= 1-hydroxybenzotriazole
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105 group inconpatibilities. One skilled in the art

wi Il recognize that a nore convergent route (i.e.
waooemslobriear or preassenbly of certain porti onspof/UsT®6/005122

nol ecule) is a nore efficieé nethod of assenbly of

th \r get such met hods f th
pr@&?‘a&c@fﬁ‘%ﬁ&@gﬁﬁ%ﬁi”ﬁgdggf gener al Forrrulo; 1 e1 2 36
; @ib@-i—l:édﬂgotiﬂylélu\nﬁh@mvwdrm es[R, R, R, R, R,

, R, R, R, R, Y, Xm n, and p] are as defined
abbM, =Dieefhgigrmamigdenene | and schene 2. Pr1, Pre

an Tlfj:;_’ are protecting groups exenplified bel ow The
th é\ ptr epared conpounds may be anal yzed for their

N-(En@mgﬁhrgb@n Hl-amotsml' iolof4 &sbjpytidines1-gimethyteme]-Nad by
standard anal ytjca echni ques suc s, ..10 for
exm%huémeéh@m\%ﬁwmﬂ%aglgp&&w, apﬁagémg‘ﬂ)%ct roscopy,
an R ; : Met hod A WD 2006/ 091428
Pcﬁﬁbgzlgﬁ%%@ﬂlg%grg%ml%ate I ntroducti on of RLR2ZN R7
R8 NGB HR®/Ac)3= Bodiud tdacetdybositypiridePr 1-0 r5. R Step B
1 RN Cl . 0 tr2 R6 NN'I Pr2 1 1111l (Rlo)m
R7NFQ@"I{V %@'érﬁé?gﬁg'cﬁf + X Step CPr1-OT NR Step D
I NBLRENS sodiufh Ryé\hd%d}b dlidd RL1)n N R12 Step D )m
HStep C )m,NPr3 IVVVI (R )n Aternative,
St ¢PA litRiurrgliiggropglagiide
p-TsOH= p-toluenesulfonic acid

~_

m-CPBA= m-Chloroperbenzoic acid

TMAD= N,N,N’,N'-tetramethylazodicarboxamide

CSA= camphorsulfonic acid

NaHMDS= sodium hexamethyl disilylazide

HRMS= High Resolution Mass Spectrometry

HPLC= High Performance Liquid Chromatography

LRMS= Low Resolution Mass Spectrometry

nM= nanomolar

Ki= Dissociation Constant for substrate/receptor complex

pA2= -logECs, as defined by J. Hey, Eur. J. Pharmacol., (1995), Vol.
294, 329-335. \

Ci/mmol= Curie/mmol (a measure of specific activity)

Tr= Triphenylmethyl

Tris="Tris (hydroxymethyl)aminomethane

GENERAL SYNTHESIS

Compounds of the present invention can be prepared by a number of

ways evident to one skilled in the art. Preferred methods include, but are not
limited to, the general synthetic procedures described herein. One skilled in
the art will recognize that one route will be optimal depending on the choice of
appendage substituents. Additionally, one skilled in the art will recognize that

in some cases the order of steps has to be controlled to avoid functional



10

Prl-O,NRSPrl-O'R6NN,R128tepERNIR12

(Rlo) ~yN,,) (R10) ~~-N D ~ J(R20) a (R11)I -1l (R11)'
wO2006/0M428 VI1 I R7 R8 RLRZN N R3 Step F R N I\P():T/Rsﬁ)owoosnz

N20 Step F (Rloym11 / Ny ~D (R)p (R )n x

arodg FOSptpERe: f oK e @?%%ﬁﬁﬁtﬁp% e R

conb’eﬁeﬁt FiNrtes (fé Sforflifsdr d¥ ﬁe@éﬁmﬁl dR SériGlin portioNs R 2ndR6
RIOOmINPr2 ! 11 111 (Rl mR77 R8 R77 R8 3

molag;npigwpq:@ rrmr@@jﬁcgpnu metrodyed-gssempliof the targgt compounds.

Twcg gﬁéﬁ %%C))dé\“or(tlﬁgﬁ)régéré%# {)?cé%ghmis B gé\l\el}éll Formula 1

werevarlables[R R R R R R R R R12 RZOYXm n, and p]

are as defined above, are shown in scheme 1 and scheme 2. Pr , Pr and

Pr3 are protecting groups exemplified below.

The thus prepared compounds may be analyzed for their composition
and purity as well as characterized by standard analytical techniques such as,
for example, elemental analysis, NMR, mass spectroscopy, and IR spectra.
Scheme 1. Method A
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or were prepared by literature nmethods known to those
skilled in the art. 5 The preparation of

wa@rglspbes azi ne conpounds rel ated to intermnmed BCEUSL006/005122
has been reported in WO 03087862 (N ppon Shi nyaku).
One skilled in the art will recognize that the
Sany Ihesdustiafof RORPounds of Fornula 1 may require the
need for the protection of certain functional groups
(1 pER® der% vatization for the purpgse of chem cal
&b "fﬁﬁ i by \MNH\ a pastaépeul ar Prl: & on Step F
con &) - Suj t,amez protecttm™y gr carbcmy*l-'r-c—>
acid (Prl) (ﬁc)lmude nmet hyl , ethyl, isoBr or
benzyli ester and fihe |ike. Sui tablne @ l*necti ng groups
for amnes (Pr2 and Pr) include nethyl, benzyl,
et hoxyet hyl, t-butoxycarbonyl, phthal oyl and the
l'ike. Aléuasrot ectl ng groups can bgreappgnded to and

rem)ve‘ak2 Rrature nestwds R Those skilled
in the A(Pne sKi4+-ed—rm=t hers | recognize
that the synt hésing,.0f cdASOids of  ForuiNg | may

require the(‘?:d'ﬁstructl on of an ani de ®dfd. Met hods
include bu# are not limted to the Xlse of a reactive
carboxy derivative (e.g. acid halide, or ester at

el gvet ed tenperatures) or the use of,@n acid with a

ROG R0 reag e.g. DECL, DBO@WeMNPRRAn ami ne $iepD
%:%QQG\‘ Surt Zﬁ@m veRt.C f or tﬁ E%pgi on are—»

hal ogenatladh.h ydr@c)&!rbons {hereal sol ventls, nRx Step D'
di met H§"For mani de and the Tiké. The rea(ﬁt”)rron M. pe
condugt ed under predsure or in a seaféd vesyel.
skilled in the art will recognize that the synt heS| s
of compounds of 25 Formula 1 may require the
con; Juction of an am ne bond. One such method is but
Rﬁ\.@ R?ed to the reaction of a pr Qr _gecondary
a reactive carbonyl (e. g % de or
2raducti ve ani fi&eEon conoﬁt on ’\Rm
Sui tahh‘e)nf ed ci.ng r eagents—ef—the-i nt er megh «%e’ [ e’
are sodi ugdor 8hydri de, sodiumtriacet oxybor@hyﬁﬂ €
and thg like at OC to 100C. 30 Sui t abl e sol vents for
the reacti on are hal ogenated hydrocarbons, ethereal
YERLS, di met hyl f or mani de and the |ike. Another such
?ﬁ d’ S but not limted to the reaction of a
pr IR{Tﬁd'y or secondary amne with a reactive alkylating

RZO) p

Qs a;rm l}{qyl hal i détepldenzyl hal i de,
nmes J; tos a eN qg 091428 PCT/ US2006/ 005122
109 th | ke. m t he u(eactl on are
hal ogenat ed hydrd%d? bg{;\s
Alternatively,
r! R®

R’RZNj Step C"

I O’m Sl X

/ NH (R”)
(R'"%Ym

X Xvi
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et hereal solvents, dinethylformam de and the |ike. The
reacti on may be conducted under pressure or in a

waeakadisessel at O C to 100C. One skilled in paEUSZNG/005122
will recognize that the symishesis of conpounds of 5

| : . _ .
£ oFiR's S Bashri e renPols s InWleBenfq BMHHtRE
desogr_aga%*éﬁhegwéiiéme foht Bbmmertianapplidey ducikes Aldrich

I borane and the |ike at -200C to 100C. Suitable
Chemigal &t {\Miggonsite USALand AcsrsOrgaiieg &va(blaw Jersey, USA)

hyd . e i d
or witbchrRPRIET BY §t<ERlRe otn 3o KABHR oo, P THE g o

t hehe bhspautiomh ef he/lsihecimoontpoands Felatad te ittemmediate I

require the oxidation of a functiongl group. Suitable

has beerirenartpd INSAGR-RBA37 362 (NPPeRRJERY2M)dr ogen per oxi de,
| . ) . yur ogen
o5 SRR O 2Ry 0t ToB5rize B th Sy hiHERIES cofibburds of
Formﬁbdlgml?&tredgingﬁn@nteeb:ﬁqnsmequ?’moﬁar oécbae'{m:]fsmcﬂmairgralms
the Ijke. e starting, materials . .
(. FRTGRIRAIPRIES 16 PUPPES X PORTiG) cOEPaCOLWER swRaytioular
reao%ﬁ'dcogﬁﬁiohg. é@lﬁébl%dprﬁﬁ_d‘ﬂiﬁgcg}t?al\.{ﬁé‘fdr%é@boi;ﬁﬁé@%ﬁcﬂ(ﬂé)
Including but not Timte o filtration,
inclutiesmiettyhtetbyl, isopyepidl o1 kenayb astes landriae die apuijaklad t he

like. ' ; ' '
protebgRae T RIS (i B &g nebRaa el Bngl Bhoxystov,
t-bu%??één?@hx%@hﬂwal@@ dern@eaike DAl protecting gedupdeediods A & B
ep A

nation of a 2-halo Pyrazine A sui ta‘g_l%(a_
apppnagcin and pemayep Py iferabiremmathede fapwn tojtgose gisitied in the

artwith a piperazine of structure Il to forma conpound
"of general structure IIl. Alternatively, other

| eriengkiltgdimphersay willepicagrizerattheayintreesieofreampoulis of
etc.) 25 or a oup capabl e of activati upder .t he
Formeizd s @smip s enerpcan ot aims Byhdvigieds idtae
but gfeeﬁ&r Iﬁﬁiltéc/ij el Rach %Peécﬁiv@@arrb&@/ Qtivdte e P avRMalide,
such as I oxane 1 n the presence of a base such as

or epterad slavaited idoparatures) oethieunse ohatanist with gtagiphng

(Method B) 30 A suitably protected 2-hal o _pyrazi ne of
reaganteuDECG!, DCCrwih en ante af 035 fef QQ&ﬁeS@'}fa@P Sebenie

tQ f
for (¢ ap8e ] P nEBPBAHEA N S B0y ShEHA e ent such
dimathylormaimieaard itre tike The esetior nody be masdustediuraer
pot assi um car bonate or cesium carbonate. In WO

. pressye OO A BeaRITYRESEH06/ 005122

One skilled in the art will recognize that the synthesis of compounds of
Formula 1 may require the construction of an amine bond. One such method
is but not limited to the reaction of a primary or secondary amine with a
reactive carbonyl (e.g. aldehyde or ketone) under reductive amination

conditions. Suitable reducing reagents of the intermediate imine are sodium

borohydride, sodium triacetoxyborohydride and the like at 0°C to 100°C.
Suitable solvents for the reaction are halogenated hydrocarbons, ethereal
solvents, dimethylformamide and the like. Another such method is but not
limited to the reaction of a primary or secondary amine with a reactive

alkylating agent such as an alkyl halide, benzyl halide, mesylate, tosylate or
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110 certain cases where regioselectivity is not
requi red or were regioselectivity is determ ned by

W0 b@cadfsber ential reactivity of the piperazi nepOr/USIYENS122
atons, no protection of th® piperazine is required.

e el PO oo et Bt

ethémal saVeRSddintapIfGirdarmfd e e Mle. THeSthEHo S thdenz Y|

deprotection can be effected by reaction under a

conﬂue‘&zﬂur&jeﬁpressirre@elﬂn? gg&eal&d ﬁﬁ&l gt geertoa orffoca

cat ch _as al | adl um en r I s ethox y

§%¥ SIS PR b ideadie hiat thexpyntBesizial Fompounds of
t I

F°f“%ﬂ?o'ﬁ§cari g ahs reduciip filctongl group. putable

redscmgnrgagemtd ummmdle asdiurm bbtahyddde glithitinaaluiminBtre ydride)

pi perazi ne of structure IV or structure Xl is reacted
dibgyiang anddeedike a6+209€ tadOOPE. Buitablehgolyends dorcieoteaation are

raldgEHL O BRESnd. R SOTROUT ot Yo

likeconditions for the reductive am nation reaction are
descri bed above, Step C A piperazine of structure IV
or o Sbiled &t an gvﬂ?mg@maﬂnhaht@ Rattbpeisef compounds of

t
ForfALHaE R HIDBIATETIE, MncAghSEieLB? Siefl Lfeng
reagblﬁlsencmde ny@emyandlrd@rl psro:kmbe rﬂsqhioraberm@bdntd@ asid

are the reaction of an equi-nol ar g‘mntlty of a
andiihgdikeAtnd0%E to 40pHGH @tuetabl& mlvmts thegextliomare a

el RRE Bl G R abl e By R ER G b8
rretTné stagtirghinateriits bad the intéfnbdibtes of W RsEREBANhay be

tion of a_cyani de source such as 25
lsolat%@wﬂ/%ﬂliﬁﬁ 'ﬁdﬁﬁ'&%h‘ﬁﬁl@ caventianal teepauas ipeluding but

ot L Ao BRARGfE 38K, ol BBy e S
Sucrbf materwdﬂ care bx‘«iharamtetlhaj psipgamtwenfioral neeaies, ngclagiagt
orma ne nd of structure X 30 where

phyﬁpg Fansion C?d’éL Qé??g%é A.conditions for the reductive
Gemaméseﬁprtw&f Methads A1gss" | bed above. Step D
Step A. Amination of a 2-halo Pyrazine

A suitably protected 2-halopyrazine of structure 1 is reacted with a
piperazine of structure Il to form a compouhd of general structure lll.
Alternatively, other leaving groups may replace the chlorine (O-mesyl, Br etc.)
or a group capable of activation under the reaction conditions (H, OH, etc.)
may be used. Preferably the reaction is carried out in a solvent such as
dioxane in the presence of a base such as potassium carbonate or cesium
carbonate.
Step A’ (Method B)

A suitably protected 2-halo pyrazine of structure I is reacted with a
piperazine of structure XV to form a compound of general structure X.
Preferably the reaction is performed in a solvent such as 1,4 dioxane in the

presence of a base such as potassium carbonate or cesium carbonate. In
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Optionally, a conpound of structure VI or structure

Xill, when R3 = C or Br is reacted with a .
woeganoret al | i c al kyl ati ng agent such a al kyl BOT/©82006/005122

WD 2006/ 091428 PCT/ US2006/ 005122 111 acid, or an
certainGasaswaee fegiaspleqiiviy dnpet siuireshar averedegiosatectvity is

nt
et IRNET Y R diferentsl BUEHIBRG thE piesteRehifodi s o
proteation ef the pipleeame pogiquired. has been repl aced by the

appropriate group described for R3. 5 Step D A
SteB ected piperidine of structure VI or structure Xl 11l

¢ (oG O RS bioa. Bl OYSED A TIRRRAI MR BT | o,
strugtuye il t deprotaving y$ retegreot ¥¢hém F?r%srbeb&y%rf @@bsﬁﬁu}t@&i benzyl
n as I n e
depfiBElAL Bab Pecptichied’ bi?esé%f%%é PSSR OfleyCiean BAs in
the pesint@ofef duthiydepiH §§ lﬁﬁ‘P Wﬁeﬁfﬁrs\%[ &ﬂB?%ethgl

reaction with “trinethyls I odi de
depfotpgtieon paabemfigctetbby oeanttqmmﬂm imethyisilfidotie. WharhPe is

d. St
HoufbA AL dapticedh (b reeRibkf eFtinaAdd Burbatna
trifliafroatsticcaclde XVl 15 in the presence of a reducing

agent to forma conpound of structure VIII where R12
Ste %;hydrogen Alternatlvely, a pi perazine of structure

| VA Bipbeastedr diduAliy 8l SRAEARE KRS RESLEL Wi O1kLBNT o

structure A RS
struaivire M indhe peasdricenofa aacuﬂmg abent talfonr.a &rapolmd6f A

h
struffige Bk BrL e 0h iete 5" it Bidager ogoarisopsiiions for the
redtﬁdti\/éférﬁfn%tlyh |réac9?on>§re(€?éé%hﬁb bads for  such

al kyl ations and acyl ations are descri bed above and are
Step&l’l known to those skilled in the art. Step F 25 A

or APPSR it RENR e Sy iRl ot wi % foppor
strutttr@kivil theigpeserr@t 6Tth Wdutidy BHERBBYoMh a ﬁﬁﬁ&ﬂﬂf 4f

am ne to provide conp ounq§ of "structure X o
structyire Mhed |Sg”t1@’fur@ Xl wWhere &' ioadgyanidasesidubu Je/ptdada

contB5L 9O Rl cHiff St B A8 LG sTuPGktha o
strudiDeclV or structure Xll and a ketone of structure in the presence of
titanium isopropoxide in a halogenated solvent such as methylene chloride for
1 - 48 hours. Subsequent addition of a cyanide source such as
dimethylaluminum cyanide affords a compound of structure VI where R'?is a
cyanide residue.
Step C”

A piperazine of structure XlI is reacted with a ketone of structure XVI in
the presence of a reducing agent to form a general compound of structure X
where R"?is hydrogen. General conditions for the reductive amination reaction
are described above. ‘
Step D

Optionally, a compound of structure VI or structure XIll, when R® = Ci

or Br is reacted with a organometallic alkylating agent such a alky! boronic
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30 Step F Optionally, functional group manipul ati on of

a conpound of structure X may be done to provide
wa@daisdre@al rel ated conpounds of structure X WO/US2006/005122

2006/ 091428 PCT/ US2006/ 005182 112 Conpounds of

acidf-or lﬁbllachléyl hatide Iu'ethH pmeage loy atrheta enprashotedigtesoupling,
outlined in, th f

or nygleephile 4p|%e ﬁ ﬁrqntggrw@tsﬁ% @ﬁag%‘ %E?‘@“ita? S’Aaﬂf &M as

wheg@?%h% ehrét‘i’ﬁé ﬂ""pﬁ%nt?ﬁirtt‘i’#ebéf&? rdthéebPehe BEAMDrER

erng provided to |Ilustrate t he present
grodmdesrtntmuifo]’@y 5 are for illustrative purposes only;
g scope of the invention is not to be considered
Step ted in any way thereby. The followi ng exanpl es are

' ntAeﬁl%%Qctbe pipérihns 8F Sirudife YPbr EQuEtURS Kl Id\@eprofsuisd to
e I nvention. PREPARATI VE EXAMPLES 10 Prepar |ve

provista tipe eecorglayy antnsikCistraciore VA ar sgyatre XIV. \Vie

veneHfquib i Herryceprkeish S48 be B ap gya%?é*é?ﬁr?@ﬁdef a
pre%&éroﬂiﬂymo’gefh 4N @rthelpre@ondb ofld 2atalystelith a2- [falletihrm

pi azi ne Bre ared as per Wllians et al J.
Wh@n isjefbexyesoy! emeteoyg%ca@tb%ffeqtsdm r¢a@’ﬂoqw

trlmgﬁg)l ll’)(gﬁ)%?%g\/ﬁ%\ Wﬁ‘,te{e?ﬁgtwgcﬁboﬁ@qu' it ee%tléﬁ‘é:ﬁﬁ & effected

wittr & troxg ceidlsnsteas aiftudreatetit acd. 80C. After 12 hours,
the reaction was cooled, diluted with nethyl ene
StepP'ori de 200 m ), and filtered through celite. The

filg Eﬁfe?aﬂ’ﬁé orRe(1edirON¢ & MddedRitRfa cARPoliREBf structure é(VI

conc ated to an oil. The crude product was purifi
in ﬂhﬂy pseslenca ajel redRoingrageito feraphyomnaundofratusiwel VIl where

3%_ Xl&)egggl%Pr{%tf\jlgg%tﬁﬁ%r 5&3% ﬁ&;%;t l.%{t’l_fgel%dégct%fvﬁ{hdan
elabBraiay piokeYiginexdmBhAStruétifte VIIL. Conditions for the reductive
amination reaction are described above.

Step E

A secondary piperidine of structure VIl or XIV is either alkylated or
acylated to provide compounds of structure VIII or X. General methods for .
such alkylations and acylations are described above and are well known to
those skilled in the art.
Step F

A suitable protected ester of structure Vill (Method A) or structure Il
(Method B) where R’= R® = O and Pr' is alkyl, is reacted with a primary or
secondary amine to provide compounds of structure X or intermediate XI.

Typical conditions include the reaction of the ester and the amine in a polar

solvent such as methanol in a sealed tube at 250C toA1OOOC.

.Step F’

Optionally, functional group manipulation of a compound of structure X

may be done to provide additional related compounds of structure X.
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ONC NC +OOHN\NN HNNN) T NHC2 Boc

C3 ~-N C1 J NBoc A flask was charged with the
w@radoeis20f Preparative Exanple 1 (6.0 g, 25 PO1/0S2006/005122

nmol ), N-Boc piperidine-4-or2e (10.0 g, 50.2 nmmol ), and

1, Mpﬂﬂmﬂsaﬁtﬁmml@ Jltmarnlbe) prefprared dyibe rggnewgeaﬂhods

(. OA q ent S),, was a sl o
ouﬂ@eeﬁ weRieeRd S B VTSR e RDeRliE Brenlied o
uhd@twél%oﬁ?ebgi’@tﬁéétdérsénﬁé’d indétayéd beltan THerNIBH I th
M 'sodi um WO 2006/ 091428 PCT/ US2006/ 005122 113
EXMMPL;EScarethﬂmmpMId@d(to furthed IIWStI‘ﬂterﬂ’tehlyﬂ%ﬂét iEweotioniel hey

are Rl G in@UiooRt Al witidedor e TpRisR S i fde”
con@k!éréd mﬁut@eylrfé@wa@hh@r@iwgraphy on silica gel u3| ng

. 5%t hen met hanol ‘i n nmethyl ene dichloride as
t hé' hel faklewingexamnipa @reintasded frillusisateg bggnot todui, the
He = parative Exanple3. OO N H3CO CH3
SCO%EBHFéﬁﬁPﬂrg “11 N-) HONW N "N Boc D 1
NN Boc C3 A pr FREPARATIE EXAMPROESged with the
chl oropyrazine internediate C3 (0.495 g, 1.0 mol),
Preﬁﬁﬁat&fehél(ﬂmpﬂ% Frani de (10 ni). Methyl boronic acid =10
(0.885 g, 3.1 mmol ), potassium carbonate (®.7 g, 5.1

m&b: | (PR3P) A\c‘:lz (0.072 g, 0.1 nmoig chdded,
the re |on seal’gd gnd heated at 100C (pr te/%oil

batz, ’Véprr nal te ) for 21 hours. The r&2tiNon
cool eg1 A2 A3 jN‘H
A round bottomed flask was charged with methyl 6-amino 2,3-dichloro
pyrazine 5-carboxylate (Aldrich, 25 g, 112.6 mmol), 2-S-ethyl piperazine
(prepared as per Williams et al J. Med. Chem. 1996, 39, 1345, 83% active,
15.7 g, 112.7 mmol), cesium carbonate (100 g, 300 mmol) and 1,4 dioxane

(400 ml). The flask was equipped with a reflux condenser and heated to

800C. After 12 hours, the reaction was cooled, diluted with methylene chloride
(~ 200 ml), and filtered through celite. The filtrate was washed once with water
and then concentrated to an oil. The crude product was purified by silica gel
chromatography using a methanol/ methylene chloride eluent (3% to 10%
MeOH) to afford 30.8 g (91%) of compound A3. MS, M+H = 300.

Preparative Example2.

JJI /\r\m . o L JX j:Cl
\‘v\> ‘Boc
“ j/ i - j \Q\I’Boc

A flask was charged with the product of Preparative Example 1 (6.0 g,
20.0 mmol), N-Boc piperidine-4-one (10.0 g, 50.2 mmol), and
1,2-dichloroethane (100 ml). The reducing reagent NaB(OAc),H (1.5

equivalents) was added slowly with stirring. The resulting suspension was

allowed to stir at room temperature for 7 days, then treated with 1.0 M sodium
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diluted with ethyl acetate (150 m) and filtered
through celite. The filtrate was washed twice with

WoRMen9t4es ce, once with brine, dried and conceptT/abEd6/005122

to a 15 brown oil. Furtheripurification by silica
solutipm MHGQBa@mﬂd\ed whhenethyéermash\loede qnddiied oRar S(Ddlﬁ@%

s et b iy o L PRI BB ©
resiuéBAss @%r;ﬁ@@&l@éh chr@hawgréshg} bﬁ%‘ﬂldé@%el IR, Crégqa@,%wnéh

i nternmedi ate :
5.0% meghanol inr nﬁthwgn? dl @a@% ag rﬂne ebtanta@p(cond@C@ asayel
Oy ide (1.7 g, 9 mol) and
(98 neqq1/°ffornam4§ (12 nmL). The reaction flashed was
PreﬁérasllvecEmmpleatgon and heated at 110C. After 24 hours
the reaction was cooled and the sol \qent renoved under
v cuwm CEt hyl acetate was added and [ | ubl es

H;CQe y filtration. The filtr #g@owa Shed 25 with
R dri ed—over—pagnesi-.um sul,f
c?oncentrat to an oil. Further puriticatilon py
silica ?:JZ/C r ojrat ogr aphy usi ng a gradi ent Q/ otg WO
2006/ 091428 “g8g006/ 005122 114 20%qret hahol N-goc

nmetddyl ene chloride afforded the product D2 (0.43 g,

MEH = 503, Pre
o Rep s SRR D R a R R S oRERI g asBeme i
c3 (pmmﬁcm ofmﬂabapam@wm@th@f@rmém.c?e 1@ 1hB! n_?i M@th@lﬁﬁf@hocaw@
ved in nethylene chlorid in"a 100

(0.18% Gnd-oMAhdetassiyr. carb@at@s(amg @1 rgmowtanﬂw(R/baE)deClz
(0.0%3 gab%dmyﬁalrw&ré 54408 AREFE L&A ShiEd fathedidd BFRbeANd

(preheated oil bath, external temp) for 21 hours. The reaction was cooled,
diluted with ethyl acetate (150 ml) and filtered through celite. The filtrate was
washed twice with water twice, once with brine, dried and concentrated to a
brown oil. Further purification by silica chromatograp‘hy afforded the desired
product D1 in 63% yield (0.3 g). MS (M+H) = 463.

Preparative Example4.

H3CO/“\[N Br H3CO/‘K[ ICFS
j/ \O \Boc I)/ Boc

A pressure flask was charged with intermediate C4 (1.1 g, 2.15 mmol),
CICF2CO2CHz3 (0.8 ml, 7.5 mmol), potassium fluoride (0.19 g, 3.3 mmol),
copper iodide (1.7 g, 9 mmol) and dimethylformamide (12 mL). The reaction
flashed was flushed with argon and heated at 110°C. After 24 hours the
reaction was cooled and the solvent removed under vacuum. Ethyl acetate

was added and the insolubles removed by filtration. The filtrate was washed

with brine once, dried over magnesium sulfate and concentrated to an oil.

Further purification by silica gel chromatography using a gradient of 5% to
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stir at roomtenperature for 20 hours. After further
dilution with nethylene 10 chloride (300 mM), the

waoboadres was washed with m ni mrum anmount of 1. BCMUS2006/005122
sodi um hydroxi de aqueous sol4ution, dried qver sodium

20%smithane) Inamethylene shioride affosded tha piadueh P2 (04 3ige3 (Vas

|f| by flash chromat ography on silica gel using
MS%I gﬁ%nol in nmethylene chloride as the eluent to

pre@éﬁaﬁw@ Eﬁé}n‘?{éﬁ’]d D3 as an orange foam (2.11 g, 82%.
WM+H = 383 5 Preparative Exanple §. Preparation of

Tabl e Corrpound No. 58 0 0 OW, @ 201" ~N C HzN
N N9 /E y NHZN JT~_ NI N "NOPN-Z N~ C  H
E1 NN NH2 A Tound DOt onei” ThNA k“Was charged

vvith'f'zﬁle ro 3?,; of Preparative Exanple ny,
1.31 mol), hirum 2- am no- 6- chl or%@i cot jMate N80

my, 20 1937 I~beepar ati on bel oW,

1-[ 3- (di met hyl am no) propyl ] - 3- et hyl car bodi i m de
hydrochl oride (350 ng, 1.83 nmol),

1- yer &dbeﬂ“rifd?rebazailve E)&ﬁﬁplﬂsgz (51488, Gfohinol) was dissolved

kOB SR IE . (G Pl A0 0 12 Fhled g
songt_laﬁ V{I§Saﬁ'éé% \ﬁﬁ’rl\ H‘ﬁﬂLWOé‘@(ICtM ﬁesbesh bR @AY allowed to

enper at ure, [uted 25 wt et hyl "acetate (100 m),
stir abstoa te/mperahmteefpr e8dthours., Aﬁer father etiluerwitn methvienee,

oniciie EPRaR s et BT SR B TTRLb Tl bE LB £ 6

sodﬁfn‘?ih%ﬂﬂld/@aa—lhébt@séluhd)ﬁa:irw O\ktﬁ‘lswuﬂ%erIatmmb in
net hyl ene chloride as an eluent to afford El

conceafm@’r@dfmhmqm e reemyie was-Pwrifisyby fipsla ﬁﬁfoﬁg‘\?@faphy
on {r qanB%ld_]sm 1%%') nﬁ%%o@lm e%ghe cKidridld A N elti@ht & dokd
compound D3 as an orange foam (2.11g, 82%). M+H = 383.

Preparative Example 6. Preparation of Table 1 Compound No. 58

o}
So NN AL cl
> Di + A - | I
HN™ N N/\ LiO AN

jN O NH, BN cl
O"H - E1 j G : N
b3 ' T O NH,
A round bottomed flask was charged with the product of Preparative
Example5 (500 mg, 1.31 mmol), lithium 2-amino-6-chloronicotinate (280 mg,
1.57 mmol, preparation below),
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (350 mg, 1.83
mmol), 1-hydroxybenzotriazole (250 mg, 1.85 mmol), diisopropylethylamine
(2.0 ml), and DMF (10 mL). The resulting solution was stirred at 70°C for 4
hours. The reaction solution was then cooled to room temperature, diluted
with ethyl acetate (100 ml), washed with water (50 mi), dried over sodium

sulfate, and concentrated on reduce pressure. The residue was purified by
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NELINE2~N Il TONH O0ONH 5 Internediate El (240
nmg, 0.447 mmol), lithiumhydroxide (0.51 m of 1.0 M

waausmasi2sol uti on, 0.51 mmol ), nethanol (7 mM)PCBEUE2006/005122

1,4-dioxane (5 m) were adihed to a 25 ni
prepatativelidi@ onedlica gelikusing 8% wethariohin ewithyleas chlside as an

st oy ELAtabehade izl B SR bR 5 on
Prdpitativél Edanipled. provi de E2 as a solid which 10 can be
used vvlthout further purification. MFH = 523.

aratlve Exanpl e. OOUO~N Bycl HNNOH
I:@ ‘f_MHZNNN)~ICI ] E2NE3NNO

A round bottoned fl asl, ed with

|n errredla 2(1 B, O__Q;Sﬁnm)l) 5

2- hydroxy -u am ne hydrochl ori de

mol ) g1l '. , 0.158 nmol ) ,E2DvAP (60 rrg oN 89
mol ), and DI\/F (2 r‘?‘LH)e The resul ting sol ution H,

sti Fnﬁ&%él‘inatb@ﬁ&ﬁ@ﬁ%@ Mﬁni‘n%lé 4fh ||]RPF1f}d rcl)gfcc)ﬂemb% ml of

wth ethyl acet hed wt sodi um
1.0nVlcagpieiode satydieonu§. S‘Bnﬂnumlb cmethanob(d’ ml)eand ddd-dinxane (5 ml)

| f d

wefitpidhdte § 25uPERIAR patRel taiee e N une SefiBratts

stirfgt BEPGIC idp 1%@mfshyﬂr@§omhbromgehé@ cahbenteatsd wmen
white powder g 83% . MtH = 606. Preparati ve

redmaﬁmr@@surg a@d dlr bOH@Naﬂwrnlto PRYIAR B 3s gagliNgdich
car{\rkb% el \itout ﬁ}rﬂ?@r &'Jrlflcatlon. M+H = 523.

Preparative Example8.
0
LiO’Uj(,NIm ,,NJ{/[
NSNS OH y,N
N 2~ C N cl
I 2
IDacUs SN 5 1oV e

O NH, O NH,
A round bottomed flask was charged with intermediate E2 (19 mg,

0.036 mmol), 2-hydroxycyclopentalamine hydrochloride (32 mg, 0.233 mmol),
HATU (60 mg, 0.158 mmol), DMAP (60 mg, 0.489 mmol), and DMF (2 mL).
The resulting solution was stirred at room temperature for 20 hours, diluted
with ethyl acetate (100 mL), washed with 1.0 M sodium hydroxide aqueous
solution, dried over sodium sulfate, and concentrated in vacuo. The residue
was purified by preparative TLC on silica gel using 10% methanol in
methylene chloride to afford E3 as a white powder (18 mg, 83%). M+H = 606.

Preparative Example?.
HO. R
\/\N /N C
DY
H,N"N

0

~o LN _Cl
94

HNT NN

“H N.
B1 B2 H

A round bottomed flask was charged the product of Step A (0.9 g, 3

mmol), 2-amino ethanol (1.5 ml, 25 mmol) and 1,4 dioxane (20 ml). The
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A round bottoned flask was charged the product of Step

A (0.9 g, 3 mol), 2-amino ethanol (1.5 m, 25 mmol)
wapaheH9d2gli oxane (20 m ). The WD 2006/ 091428 PCT/US2006/005122

PCT/ US2006/ 005122 116 reattsi on was heated at 800C for
reactfor"RH5 Eﬁ?éﬂjaﬂm Wﬂbﬂn%t %Hdttﬁeﬁﬁoﬁbéntréw&’% an oil

vacuum e title COfT'pOUI’] vvas I sol at ed y Pr epar ative
under €acuh9lhe mﬁe}aompm@nct wapisvlatad hy. RBreparative Tine|(10/89

% ¥ &l of the n H 3 . Prep ive
Mol B terProyids ORI 319838 BT e iR E2
M+PE B30’ ' H JJII~~"" H2N N~ NHNNN CL NHC2 Boc

C3 NN, Boc A round bottomed flask was charged with
Pre@ar@tbveﬁxgmmeiomml) N- Boc pi peri di ne- 4-one

(Langaster, 1.4 g, 7.0 mmol), and nethyl epe chl oride

HOL3Q, ). NaB(QAc)3H (1.5 g, 7. 1Hfwehy ded
andi t fie Im Xt ur ess d at___room tgnperafurle for 12
holleN "NTR&™pact i on Mht Ur e was transf erld Wo

separ at or y~NNpnel and B NaOH added. The c dea/
produéd wa extracte‘»':flZ into nmethyl ene chl or{zé >2Q ‘Boc
the organic extracts concentrat ed and further

purified by TLC to afford 0.83 of the title congound

C3 A 68989, betterned fiask wasihaged wegar(aﬂ% 44 snpps| A-Boc
oioBafrpt el g i B gl
mLf.| N (Ovas)3Eihar§ g a7 i iinalves nreided tatdDhe(rhix6ifegstin®a at
room temperature for 12 hours. The reaction mixture was transferred to a
separatory funnel and 1 N NaOH added. The crude product was extracted
into methylene chloride (3 X), the organic extracts concentrated and further
purified by TLC to afford 0.83 g of the title compound €3 (68% yield). M+H =
513.

Preparative Example11.
0 0
HO ~ N, _Cl HO A~ NN _CI
B . TTEXX
HNT N7 SN ‘ HNT NN
N
w J0 = 3O
o N-Boc H

A round bottomed flask was chargeéj with intermediate D4 (6.67 g, 13
mmol), trifluoroacetic acid (60 ml, 778 mmol), methylene chloride (60 ml) and
stirred at room temperature. After 4 hours the reaction was concentrated in
vacuo, water (200 mi) and potassium carbonate (15 g, 108 mmol) were then
added to the residue. The product D5 (4.85 g, 12 mmol, 91% yield) was
isolated by extraction of the aqueous phase with methylene chloride (4 X200
ml) and used without further purification. MS M+H =413
Preparative Example12.
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mmol ), trifluoroacetic acid (60 m, 778 nmol),

nmet hyl ene chloride (60 mM) and 20 stirred at room
wo eopeoBEbtire. After 4 hours the reaction was PCT/US2006/005122

concentrated in vacuo, watéer’ (200 nj) and potassium

carponate (15 g, 108 ) wey he dded to the
Ho\'l/é Cthe product/rmBJ(4 85 \)\:{)}2 i Et‘391 % yi el d)

d*by'-' tiom¥f they, hase with

%I'(\—!-ne I(;%OI‘I deOo( AAHX200 i) and used W

further 5’ cation. M5 MrH = 413, 25 Pre?gﬁhe\N
I el 2 /091428 PCT/ US2006/ 0051

HO NNO ' G HO/HNO H | + Li0 N 30 HNIJT~~SN

H2A DAY NofoMad skl wasdhaiget With Mi¢trledibie FA\(2.00ny 4.86
bottoned fl ask was charg[ed wth internediate FI (2.00
mma)), lithism 2-aminy-6-chlpranicatinated ha08. CRBJInaIel on?Pﬁ%@ﬁl@n

belo%{ gf?éﬁl @%ﬁy}ﬁﬂﬁ@gfé : %}H;@&rpﬁaln@;@%h%qr%hlgnde (1.40g,

7. 3ohmﬁm): L drdﬁytﬁénz@ﬂ@azdﬁe . eogml mmol),

N Nﬂnu%3?q°xég?§ﬂéﬁ{léé G0 e B 180 ) ar{gvr%e%%emhlgﬂae (10
mL) PRhE Y &l Eblﬁfl{;@@/i{oﬁlrréﬂ-&t 759 ARyt ﬁd)L'i}@ tRelsBlutieR was

was™ s |rre ter 7 hours the solution was
cooleddb edomdenqmlramrmkmdjwﬁh adhylircetatai (4A0 enlhywastest witle

th t 2X1 00
wadsrlgakie iy B Cmbinat R iy EowPli g oY, g
suIfé’t%%ﬁ&”cbﬁ&éﬁtrét@d“iﬁ@d@uo TWﬂeW@@Udé&Né@ﬁqu by eitichylash

sifica flash chronmatogr tg (5% net hanol in met hyl ene
chrmmtogrww@% metban@lnn)m@ yéﬂ@\nmfldﬁs the glagnt) GQWOV'de

p_a ive Exanplel3. 00 NNOC | C
F2 (%%Q%beﬁs 2EREN S O N HZN R N')

Preparative Example1 3

o)

HOL A~ _N_Cl ~Cl HO\_/\N ci
P L o O PO
Ch N

HaNTSNT SN

.._.—).
NH,

s JQ, " [e8sy

A round bottomed flask was charged with the intermediate F3 (50 mg,
0.007 mmol), 2-amino-6-chloro-3-chloromethylpyridine hydrochloride (19 mg,
0.089 mmol), sodium iodide (50 mg, 0.334 mmol), diisopropylethylamine (0.5
mi), and DMF (3 mL). The resulting solution was stirred at room temperature
for 20 hours. The reaction mixture was then diluted with ethyl acetate (100
mL), washed with 1.0 M sodium solution (30 mL) and water (30 mL), dried
over sodium sulfate, and concentrated in vacuo. The residue was purified by
prep TLC on silica gel using 5% methanol in methylene chloride as an eluent
to provide_F4 as a white powder (22 mg, 44%). MS M+H = 566.
Preparative Example14. Preparation of Table 1 Compound No. 155

Preparation of Table 1 Compound Number 155 was prepared by the
same method shown for examples 8 through 11. MS: M+H = 528.0.
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2 NNH2 F4 ~ MO0~ C F3 NHN NH 15 A round

bottonmed flask was charged with the internedi ate F3
W@ 2@6np1428 0. 007 Mol ), PCT/US2006/005122

2- am no- 6- chl or o- 3- chl or onet8hyl pyri di ne hydrochl ori de
Preppb®ative Exangsie Bnﬁreparaﬁm of‘nTiabIei blé)omp)burgi NO. 838l

) aeknd CREROORNTE ol VoR Praierds B e Binod shown

forbﬁﬂfhﬁre%t@frﬁoaghfﬂr M8: WP &.53khe reaction mixture was
t hen luted Wth ethyl acetate (100 nlL), washed with

Prepamatwe Exiampled ﬁuPrenar@B@w of Tpblenti Cempound3lont§7
Thel fis Rl e {3y pPeiarBA RS 2uie g BhSim

for@ﬁéamgle%"/@ trRrbhgRal. Ms:MakAy eas. chl 0“ de as an el uent
to provide F4 as a white powder (2 , 44% . M5 MtH =

Prmatlmﬁma@mleam {?ée@(ah@m @fIabIBr*eﬁmnmw p. 13hl e |

P
b seBneb R NG PB Bt Brased Ry feisari Bt ppwn
forexamplef.m throhgbhugh NIS: MMB] =Mg¥Hd . = 528. 0. W) 2006/ 091428
PCT/ US2006/ 005122 118 Prepar ative Exa
Prepasative Example 18, Freparatignghliablend qfsrmunﬁbwp& 1
Compound No. 156 wasoprepared by the sanme nethod shown
for exanpl es 8H=¢\prﬂo a Ms: MrH = 531. Preparative
Exanpl el 6. Preparation of Table 1 Conpound No. 157 5
Tabl e I Conpound NoPV1 /s\|prepared bcy t he sane
met hod shown for exanpl egﬁa ug ! M5 MkH =
543. Preparative Exanpl el n of Table 1
Compound No. 158 Tabl e 1HCorrpound oNoy, 158 was prepar ed
by the sane nethod shown for exanpl e$ 8 through 11.
MS: TdH otutiohlof EQtePEGp(@EG’QB g €0.EX anmiote) I8 DVMER® @i was

of Table 1 Coppou H O F3QN-NN XC H2
adggq\methybguanidine hydrochlonde (O 022 g, 0.2 mmole, 120 mole%) and

sodium hydride (60% active, 8 mg, 0. 2 mmole0, 120 mole%). The solution
was stirred for 14 h at 70 oC, cooled, and the product purified by
chromatography to afford Table 1 Compound No. 1 (0.030 g). MS m/e =
378.5.

Preparative Example 19.

~+HCl
H,N~ >CO,Me + PhCHO — Ph/\H/\COZMe
A33 A34

Benzaldehyde (19 mL, 19 g, 0.18 mol) was added to a solutioh of D-
alanine methyl ester hydrochloride (25 g, 0.18 mol) in dry CH2Cl, (300 mL).
The solution was stirred at 22 °C for 19 h. The reaction mixture was cooled
with an ice—water bath and solid sodium triacetoxyborohydride (46 g, 0.22
mol) was added in portions over ~15 min. The cooling bath was removed and
the milky white solution was stirred at 22 °C for 7 h. The solvent was removed
by rotary evaporation under reduced pressure and the resulting slush was
partitioned between EtOAc (~100 mL) and 1 N HCI (~400 mL). The aqueous
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HaC N\ N 0 NH, To a solution of Ester El (0.093 g,
0.17 mole) in DVW (2 m-) was added net hyl guanidi ne

whyawoehikori de (0.022 g, 0.2 nmole, 120 nol e%) PemdsS2006/005122

sodi um hydri de (60% activel198 ng, 0. 2 mmol e0, 120
layemihs ¥xtradied with EtOAQ (&50 wals). sthea aguedus layar waatadjwsted:to .

o ~aPria+EBIa0H Bl andile milfagikn SRR R At
B R L L BN o Qehyte (16 10

washed GithSrins! (~2689mb) deiedtaves apbydtausiMebOp, Hiteredand

met hyl . ester dr chlorid
concgretes a4 reiced peesiise To ppr - Sl Bra pnipe ety
estefgm égsdj%)sa% é&aﬁéwgem-sblwe was cool ed with an
e-Wat er "bath and solid so Iﬁént“ acet oxybor ohydri de
(46 g, 0.22 nol) was added ortions ovér -15 m n.
The cool ingbath was {enpy, dJLami the m\l

sol ut |pgrr\vp@z§\@bwéed at 33 f‘ for—+ h The] so ent was

removed WYy rotary eva |on under ressure
and the resulting sl L%h 030 partltl oned bet ween

Et OAc (-100 nL) and 1 N HClI (-400 nL). The aqueous WO
2006/ 091428 R@H US2006/ 005122 119 | ayer w@s‘S@xtract ed

o Toga Somgonol REpORARRURIRD I Patiy S (8 B ot ghe
EDGHIEPSN.6 B 1ot ek, (2mm§é bl SR 68

ed organi c Yers were was hed
N-BottA{Shaimieout2se aoid) (29d ge@l 1éﬁenolam§p@q§nwg$®$HzClz

(10410 d - BERISN TSR BT H 22 Setd T3 Db At
Bocﬁg@éﬁnhgswleﬁﬁ& ¢3.06, 2bhBAol) dnd HOBT-HRON 101 gPﬁammol)
and DMF (20 mL) were added. After 1 day, the solvents were removed
under reduced pressure, and the residue was dissolved in EtOAc. The
organic solution was washed with 0.5 N aqueous HCl, saturated ag. sodium
carbonate, brine, and was then dried over anhydrous sodium sulfate.
Subsequent filtration and concentration gave a colorless ol

The oil was dissolved in CHzCl, (200 mL) and HCI gas was bubbled
into the stirred solution for 1.5 h. After removal of solvent under reduced
pressure, the resul'ting white solid was suspended in EtOAc (500 mL) and
aqueous NaHCOj3 solution (150 mL). The mixture was stirred at rt for 18 h.
The organic layer was separated, washed with brine, dried over anhydrous
MgSOy, filtered, and concentrated to give Compound A35 (21.9 g, 61% over 2
steps).

ph/\N/YO 1. LIAIH, PRONTY

Oﬁ/NBOC 2. (BOC)2O j/NBOC

A35 A36
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3. NaHCO3 A34 A35 To a solution of N-benzyl-D- al anine
methyl ester (28 g, 0.15 nol) and 10 EDCI-HC (30.6
W@zooﬂ/omws nmmol) in CH2Cl 2 (250 nmL) was added aPGnU:snowm)sm

0. 145 no

d (29.5 g,
T kefaRBG B e AR S1 0166 minel) wak cissabieddn dry THE
it t 2
(50%@)52%\»2@%%0%@ 1811 G267 @ﬂgog@vé;gad‘djéq §él&rbgj'su}\snd in
PO IS OV4T] ~QQLm||1 @TheEseactlmﬂ mlxtmmé)k/létl(réﬂ ati2P @fee 1 h, at 65

< B0 o, 2V TP S et
by delufbas dfbswiser fRitich émvéfér?‘i‘o‘ﬁﬁ_ rthed wiN qugguyNaOH

agueous sat ur at ed aqg. sodi Um car bonat
Soltam (RAsnk-hand water36wel.) wehy ddded Seqdenmallsltdrfchm milky

SR S PR G0 W Bdmco
pre@pdatH@ha’Qﬁﬁm&@ISw@J hi?h@\ﬁ’ed 8? flltfgti@ntthﬁnﬁH CERE®S @h%tﬁlfé'?

for 1.5 h. After renoval sol vent under redu
cakg r"\é%ss‘t‘,{?%he‘i RePioEsly WithgtQAEC (=5@nlY. ihe camsbiseddilrates

I (150
werEK8of 300, Thl @8fhucAE VRT3 SO0 TS LG b
takeralpedrynass e poat 2(8)- emhﬁﬂemzylfﬁ(m)mﬁ@thyl@ipé?ﬁzméq'1 8.4,
and concentrated to give

nhydr ous filtered,
930/@0%% ﬁg@/%(lg'f“gwé)ll 61 % over 2 25 steps). PhANO 1.
\Lﬁbm%g%/ 091428 PCT/ bszoge? %68@9%%8@5%‘1 PRI

mL)Ancks@ist gielautyhdicadona (18.9 g, 88 mmol)wasaddéss dlfteed

B e B o LS R e ool
lquIm\Mas Ebﬁflé@&?tﬂlagﬁ cEﬂtPhW bﬁrd%ﬁéto%?éﬁﬁyf‘?%lﬂhg@lt%fpﬁ%%rﬁzs—

hen at or a‘further

EtGiie aff@aéﬂ. %ﬁﬁ@é@)’ qthwh&mzsl B{R)emethdpisethzipn(A2S) as a

e UpAat, (o SRyt 0% 1,1 LY aquenue e

sequentlally and the mlky white reaction mxture was

stirreg or 1h p'gy@,_wmcteg I nous
preci pltatet FAEd—WaS £ 8RD ){\lglrﬁpﬁ@l on
t hrough Cel Ik/l\'é' The filter

A37

A mixture of 1-Boc-2 (S)-ethyI-4-benzyl-5(R)—methylpiperazine (A36;
13.6 g, 43 mmol), glacial acetic acid (2.5 mL) and 10% Pd/C (4.59g)in
methanol (150 mL) was shaken under H, atmosphere (50 psi) for 24 h. The
mixture was filtered through Celite® and the filter cake was washed copiously
with EtOAc (~500 mL). The combined filtrates were dried over anhydrous
MgSQy, filtered, and concentrated under reduced pressure to afford a clear
colorless oil. Further co-evaporation with CH,Cl, (200 mL) and Et,O (2 x200
mL) gave the desired 1-Boc-2(S)-ethyl-5(R)-methylpiperazine acetic acid sait
(A37, 9.7 g) as a viscous oil.
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cake was washed copiously with EtOAc (-500 nL). The
conbined filtrates 10 were evaporated. The resi due was

wolesobmesl in Et 20 (-500 nl) and then taken tBCTHUSNO6/605122

to afford 2(S)-ethyl-4-benzyl - 5(R) - met hyl pi perazi ne
0 18.4 g, 93% as a pal e golden yellow 0ilQ The

-0 a2|n 18.3 g, 84 mmol) was 00 d|n

2(4 ;\é gollddl-tb yI di carb =18. 3

g, N84Chmol ) vvas ed After 15 stirring for ON1n at
rt, the sol vent enmoved and the resul ti NGy

Ii@%d was purifi y flash col um chromat og-r-ap
eluting with 3:1 hexanes- Et20 to afford

14 -Bnn—%&)}etbylla@(ﬁ)ﬁnbmwme@em)& aratigyacidsplb it ghwa@As 6)

ol Db TS Rl g .

). SH‘véhﬂ\Wﬁs%fvaporated and the residue was passed through a silica gel
S) - et hyl - 4-benzyl - 5(R) - msthlsapg ﬁzme &@36
columl:G ewtglg with @fpmethanel drantaiied pemaeiia) frdighiaremeanty o,
Pd/ d H2
to aivg gt S b BRFRBhs RAne Rk b (Rt e

f Al foghaddtiohsedflagielvas ehalgeanith imeaethyll ter cake was

2-chigTopY RIS i GO T8 BUEH T 2B B Ao B S PR >
5(R)- ﬁ{é%aﬁﬁi?a%?fiﬁ‘é héked &Hé@% 4 gd@@ﬁqﬂeb eSS da@b@ﬁét@f(momch

ess ol | ther co-evaporation with
14 g, @EaGhidlY 260 1 Ylioxade EtOLGUr(I)Z heoesuling sgspansiorewas

stlrrecg@l?aogq’ﬁl fol?(% %‘\g éh Bgergg( R)Qﬂng%lgﬁ\gagb\%%ﬁw%é v{z}%n agstic

acetat® PEX A8 I\f PR coieid & sollfdnOwerdlcodcentiited bn-a
FZN O | Cl NBoc N N 1 NN Al19 A37

rotary eBapoer2i®)togempvesi®polvenhy Tpe pesidue vespuified R flash
chroma!ogrép")[hy 8?\ i3 gel using 1% methanol (containing 10% ammonium
hydroxide) in dichloromethane as an eluent to provide A21 (9.0 g, 90%), as a
beige solid

Preparative Example 20.

0]
\O’U\[/N
I
N

A21

JJ\[N ci

+ NCS —> N

. NBoc
Boc A22 j

The compound A21 (9.0 g, 25 mmol) was dissolved in DMF (60 mL)
and N-chlorosuccinimide (4.2 g, 32 mmol) was added. The reaction was

st

stirred at rt for 18 h. The reaction mixture was diluted with ethyl acetate (500
mL) and washed sequentially with water (2 x 250 mL) and brine (250 mL).
The organic phase was dried over anhydrous magnesium sulfate, filtered, and
concentrated under reduced pressure to afford A22 (7.95 g, 81%) as a pale
yellow solid.

Preparative Example 21.
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di ssol ved in dichloronethane (100 nL) and treated wth
triethylamne (4 nL, 3 g). Solvent was evaporated and

wo b@snesizgiue was passed through a silica gel S5PCDIUSINNG/005122
el uti ng vvi th 3% nmet hanol (&2nt ai ni ng ammm a) in
dICh| hane, to give

<! ha gl (7.2
et hyl - 5(R) - net hyl pi perazi ne (
314 ot t ofred HGAsk was—trarded V\Athwzi }\|
2 chI or opyr ne 5- carboxyl ate (Lonza, ‘4.83 ,

H
ol A2RocC (®)c- et hyl - 5(R)-net hyl pi per gggge f y
base)(6 I g, 28 nmol ) , cesi um car bonate (Ardrich 2”10

100 i |t
gﬁspeny &g?l %Pg Xr%?}%l)é’v?%rd Ohf%sﬂlg r{"g%l%m{(r]'
mLf ahtl ave&;ﬂtreé\'ﬂ&d WI@HI HEI\@s n‘ﬂ@ﬂ“ﬁﬂm%éibrﬁi hdo m?rﬁﬂ} aARer

The conbi ned organi ¢ sol uti ons were

stir ggég‘g"?ﬁ Paﬁté’ﬁ sovent wastrampveddpafiarda yezblomeuwle grbeuct.
e B ol S 0B oD BERarr

tne(l’tydammenﬁ@gnﬂ.p)%amtmmnmoh@ehudfe@(uﬁ@r rbﬂuced pregsure, and
el uent to provide g,

the%g ugron@egg)ér E(g{]p@anmgra@hEx%{nﬁm@mm46}’/© 0
mefﬂnaﬂol (Cbri@ﬁlrrg(amnﬁbrhb)'\"g)dl%l%d}ﬁ@tﬁa it SS&%BCS%SHA?%BEU%%Z3

ound
(4879 1% Wasnigoltechl or osuccinim de (4.2 g, 32 mol) was

on was stirred at rt for 18 h. The
Pre?’eacﬁv%ng(%'ﬁs%%i 'was diluted with ethyl acetate (500
and washed sequentially wth waterg(2 x 250 ni)

\O Cﬂle (250 nb). he organi ¢ ph N _dgi ed over
dtous magr*resn um gul f at e—filtgere ajid | g
on@hnt Nat d under eed pressure to a
NH% as a pale 25 yellow solid. Pr at | v
M V\D 2006/ 091428 PCT/ US2006/ 0A21p2 3/22\(‘/\@
- N a 1 ‘Boc

A round-bottomed flask was charged with A23 (4.8 g, 16 mmol),
N-Boc-4-piperidone (9.61 g, 48 mmol), and dichloromethane (60 mL) and the
resulting solution was stirred at rt for 30 min. The reducing reagent
NaBH(OAc), (10.2 g, 48 mmol) was added slowly with stirring. The resulting

suspension was stirred at rt for 1 h, then diluted with dichloromethane (40
mL), and stirred at rt for 18 h, 1.0 M Aqueous sodium bicarbonate (300 mL)
solution was added and the mixture was stirred at rt for 2 h. The mixture was
separated and the aqueous solution was extracted with dichloromethane
(2x500 mL). The combined organic solutions were dried on sodium sulfate
and concentrated on a rotary evaporator. The residue was purified by flash
chromatography on silica gel using 1.5% methanol (containing 10%
ammonium hydroxide) in dichloromethane as an eluent to provide A24 as a
pale yellow solid (6.50 g, 85%).

Preparative Example 23.
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+ HO -----~~ N NI NN A22 N Boc A23 NH The conpound
A22 (7.95 g, 20 mmol) was di ssolved in nethanol (15

wokjocand2vas treated with HCl (25 ni, 4 Min dPOREEB®N6/005122

100 mmol ). After stirringifor 3 h at rt, solvent was

renpved to afford a yellow crude proddct. 5 The crude
pres es taken up i n nethanol ( CHs eat ed
Wi t h %am ne CH{B(OH), —themsol uti oy lkonEent rat ed
under reduc ressure, and the residud putiflied by
fl ash col ujn Ichlomat ography, eluting with 4. o\@

net Agdol ign ["‘Bbﬂg anmoni a) in di chiA2%nmetfan NEae

desj red 3 4, , 819 i_sol d.

pr b baltRaneak ses erdtuedimitialfidy Shg M mngld -
mobiylborbh i (Rgo, 3G, 0 RITE paRisI Calbanite thRirch.
6.9 @ 501mgioly andriVily (3@ mol )i Tie cesuttitchsuspenéibmivias aledasbed

f gﬁi r.esul blﬁ I.sol. tion vvasts irrggl..at rt for 30 mn.
OF $H&NPedR, oH E'r}gea' Q4EN AIRRLR B 7991HIB %% ¢ 48 mmol) was
diciﬂd&ﬁﬁs@ﬂip}‘t@mﬂpMoﬁth?lg?ée%ilidrgmjrpggﬁAkﬁﬁjhl, B'gm %?,ﬁ@ﬁnﬁﬁﬁlp Mhe

was stirred at dilute

reagiiemmixturewaameaintainedvel 10876 for Brhosids withistirfirg, awled to
) . _ ) i
roofy SrbFR AT AR, AL BR FIR L R AR oo
mLIh@asrﬁ@dwitlewga@r_ (t32< gwﬁr@tm ?ﬁ@b (181)( gm,l)i.ggha cﬁgla_l:ll_lﬁi fhase
S extracted w | or onet nhane X . e
wag grig REFAHYARUHaEARNR FBReeNEated ynded r%ﬁit@sopr)@ﬁ%ure to
afford @& prdfiftt A2BCRY Ti@ﬁ@?rowméolrcﬁ@‘?’f & gg‘(ﬁmeﬁ WY usete
y flas chroma

resi due was purified graphy on
subsiehueatlyeithasi faghér pesifietiomnol (cont ai ni ng 10%

amopi um hydroxj de) in dichl oromethane as an eluent to
Prwgﬁgg%g@%f 25 pale yellow solid (6.50 g, 85%.
Preparati ve Exanpl e 23. o)
\oﬂ[)‘lf“s_ . Cl ANJKENICI%
X z . ! H ~ =
N N/\ + LiO >N N N

N O NH, jN Cl
|
NpacH M aeVe

O NH,

The crude product A25 (4.2 g) was stirred with hydrogen chloride
solution (10 mL, 4 M in 1,4-dioxane) in methanol (10 mL) at rt for 18 h.
Evaporation of solvent gave a light brown solid (4.6 g), a portion of which (2.0
g) was suspended in DMF (10 mL). Triethylamine (3.5 mL, 2.5 g, 25 mmol),
lithium 2-amino-6-chloronicotinate (1.09 g, 6.12 mmol, preparation below),
and HATU (2.25g, 5.92 mmol) were added sequentially, and the mixture was
stirred overnight at rt. The reaction mixture was diluted with water (50 mL)
and extracted with EtOAc (2 x 200 mL). The organic exiracts were washed
with brine (100 mL), dried over anhydrous MgSOy, filtered, and concentrated
under reduced pressure. The residue was purified by flash chromatography
on silica gel using 2% methanol (containing 10% ammonium hydroxide) in
dichloromethane as an eluent to provide the ester intermediate as a pale

yellow solid (1.0 g). This was dissolved in 10mL MeOH, added cyclopropyl
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WD 2006/ 091428 PCT/ US2006/ 005122 123 0 O --0-%N CH3

N N~ + CH3B(OH)2 "N' N-) NN A24 'ONBoc A25 N. Boc
wa\200e00d2b0t t omed fl ask was charged with A24 (BCBBSTN6/005122

10 mmol ), met hyl boronic acid (Aldrich, 1.8 g, 30
aminey2 )68 mb) asdistimedat B8O i 4 Abdiedahbe fér 4 dgysSmemnIWnt

and e resulti u nsi on ma a
was e uVeshORReH EHHOR BFSOUEE ANG og Brine SESRTied BV fash
Q [s]
chrAEld 0P Op Slica gl yPng 2 metangl feontaining 10°% grmonium
hydgxidejgn dictioraroethan@las an elent tmpreivideuAB6essa pale yellow
ai ned-at, 100 C for 3 hours with stirring, cooled
SO“gzéPé ?gn%%rature and filtered. The filtrate was

L.tlﬂuhvt%ﬁnmdbcﬁﬂmﬁnnaeﬁhat@ (200 ni), washed with
water (3 x and br| ne (150 nmL). The organic

phase é % Sul fate and conc
under [|r edu ed pr &sy i’g'of‘%’ Ford cryde produfit A5 as

a li NWn soBi dol4H. BvepbH Whi ch was used
HQisequant | y wi t hout fuﬁiher purificati dri02Gp
Exanpl e c24. O"O--ON‘JHI CI yNI N~CH3 NNN|-¢UO
N10 HN I N ~ ' Boc N

15 Areeludipn gl %ﬁmh&romeﬂm @@1%@@ &1 er awlmrﬂethanol

o LA R ke A bRyl O g 025

molvam@dedmveexf~31bhmenﬂ'hg agacton mititirdowaswstiset iad 0 @.f6r 1

noud 1 S R e, e fackB GHRBEER 8 e
to wdrhhid/FBotn %%Béra@ur‘éhbﬁﬂ Qlﬁ‘é ?é‘éétfdﬁat\ﬁaé &u&w%a to Btilfr ;@ﬁol

preparation bel ow), and HATU
additéorel 2odeys atsrqgentarrmargturanar hergo mntwm&mmved under

reduced pressure to give an off-white residue. The residue was dissolved in
Et,O (~500 mL) and the resulting solution was washed successively with satd.
aq. NaHCOj; solution (~300 mL), water (~300 mL), and brine (~300 mL). The
organic layer was separated, dried over anhydrous MgSOy, and filtered.
Removal of the solvent under reduced pressure yielded methyl
2,5-dichloronicotinate (21.0 g, 97%) as a white solid.

Performed in duplicate on identical scales in two pressure vessels,
methyl 2,5-dichloronicotinate (4.5 g, 22 mrﬁol) was dissolved in ammonia
solution (250 mL, 0.5 M in 1,4-dioxane; 0.125 mol). The pressure vessels
were sealed and heated at (85 £ 5) °C for 9 days. The two reaction mixtures
were allowed to cool to room temperature, then combined and concentrated
under reduced pressure to yield a white solid. Dissolution of the solid in 1:1

acetone—~MeOH (~500 mL), followed by adsorption onto silica gel (25 g) and

“then purification by flash column chromatography (25:10:1 hexane—CHCl—

Et,0), gave 6.08 g (75%) of methyl 2-amino-5-chloronicotinate.

A solution of LiOH*H,0 (1.38 g, 33 mmol) in water (33 mL) was added
in one portion to a suspension of methyl 2-amino-5-chloronicotinate (6.08 g,
27 mmol) in MeOH (110 mL). The reaction mixture was stirred at 70°C for 24
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stirred overnight at rt. The reaction m xture was

diluted with water (50 nL) and extracted with Et OAc
W@ 2006/02008 nl.) . The organi c extracts were washeBCTNB1006/005122

brine (100 nL), dried overiznhydrous MySO4, filtered,
houndndanedmiihaberime hdatogeedousd Theesdverds wHre remivdde

und%@quﬁ%é'ayidﬁé%ﬁ 6P Bt Hiereay hgoN Alevanl VoA e
vacdih é <‘ng| I ﬁ@kaagﬁnfwe@teﬂs@q mpbﬂwhmenthe ester

as a pale ows 1.0 g). This was
2-ardines®ichisdonicotinaieiwadedbiairmtded cycl opropyl WO

2006/ 091428 PCT/ US2006/ 005122 124 amine (2.68 nlL) and
stirred at 80 Cin a sealed tube for 4 days. The

Bio %i&ﬁ@xaé@é .enoved under reduced pressure and the
S purified by flash chromatography on
Si Wheanwtmmmpmdae@mr&ﬂdllymwwtﬂg to giatenmioai um
di chl or h
e e RS
Dev@;r%m\é\ﬂ‘cﬁ Hilivhah TXCRBI(Nadéltelt) Bindwg-A8sat OH :

di oxane, 85 C JN 3. Li OH, H20|\/EO—|L|OCN 2
Cloningangiexpression obaugamCECRE MN-sleliai Dot i ni ¢ aci d

(295 ONAerRiPhimcR GRORANAL ckn o) RERYBS630LRh,
genmiﬁlc) DMSS (Bmm@ba)\r\&adxsaﬁ, Wlml'sh ghemp@et Tdme FhCRt prireersasere
our .

stirred at for 1 th
desRnRENARec b eunit PhRS RBRIENSE 6f Buma RIPRBuCHCSRig" GERY
)\Wh ﬁ%@é%@? Héfon ﬁﬂé% BheoF fe6drimsVe sealbR¥EtHE
fo |t|ona 2 days at room tenperature.
leadﬁrarmbel‘agrtagmH@er%@B\mdducideas subdooed iptastheumemraalian

oxpfissior ledes plliyisSres) siirivalies cLEH PHERMER prem gt ector
(deéﬁ@ﬁﬁt%@ éélﬁm%ls\f@thWCRas@l-deltaa NaHCGB sol ution
0O m.), water (-300 and brlne (-300 rTLg The
or gbﬁ demqytent\mussaew@rawﬂs B/ 2 wese diansfased Bls

ele%ﬁgﬁﬁﬁ (é gh@gbgﬁ)&08§SW$ oﬂ{antnlﬂa 4352| NRend 020 Mg
of pKAf518i$|¢étb-ﬂO)@R©i(N¥tB§lt® 4)ao'na§mgj DSI7) Calis wevd busesalti400
Volisy éggééhﬁé@bﬂgd The traﬁsfoerétéddgenlltsl vsgrle Sr? elresselectlon with 1
mg/ml G418 (Life Technologies, Gaithersburg, MD). G418-resistant Ba/FF3
clones were screened for CXCR3 expression by specific binding of ['*°I] IP-10
(NEN Life Science Products, Boston, MA).
Preparation of Ba/F3-hCXCR3 (N-delta 4) membranes

Ba/F3 cells expressing human CXCR3 (N-delta 4) were pelleted and
resuspended in the lysis buffer containing 10 mM HEPES , pH 7.5 and
Complete® protease inhibitors (1 tablet per 100 ml) (Boehringer Mannheim,
Indianapolis, IN) at a cell density of 20 x 10° cells per mi. After 5 minutes
incubation on ice, cells were transferred to 4639 cell disruption bomb (Parr
Instrument, Moline, IL) and apblied with 1,500 psi of nitroge.n for 30 minutes on
ice. Large cellular debris was removed by centrifugation at 1,000 x g. Cell
membrane in the supernatant was sedimented at 100,000 x g. The membrane‘

was resuspended in the lysis buffer supplemented with 10% sucrose and stored
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met hyl 2, 5-dichloronicotinate (4.5 g, 22 mmol) was
di ssolved in amonia solution (250 nL, 0.5 Min
wa 2deabrizeane; 0.125 nol). The pressure vessel SPCWEEB06/005122
seal ed and heated at (85 %% C for 9 days. The two
at 480aC! iTaalrpratein esncendiration dfthe tnémbrate wae determnined by BCA

, Lh i ned d d' d
meann e FOERAy R o a whi e Sol it D ssoluti on
Hul?ifantdgxcﬂ?" iNldblta 4 ]ssﬁlﬁﬁﬁéﬁgﬁ d}/?ggﬁhi(ty%g%gw)sﬁ RO| | owed

sorpt on ont ica gel
purfidriezehi assalgyointad ugof membrane nmsqyeumjaat@sfol d: Hr with

300353 et Boc g BRab R oo s Peads AmBratiase, Atington
Hoibhts3L.)0n (RBLIFRQ biffleM@enM ARFES. Mﬁf-f\/l &kt 5 34 MCly

one portl on to a suspension of met
12mbhiNa6 50.602%r NaNeo{JDﬁ/aB@A()atm@on@ temperatuse.) The baadsi

wers St i, eSS M oSttt 308 birkltg plrer S5 "

trargfédie@td ¥ JsewaMsdpiaredWaRIES Galthersbulry D3, 28/ of ['%]
rempoved under reduce pressure and after the

IP-Qwithitestgd\gennroussisiin aweeries oidiraiivgareraagddashio start the
9
reafliof) Ali8e S BT Aont S BBy totnpihairb, MO afbuhE A TTIR-10

bourxkbiothe SPA bead s werst determimedonitida Vialac €450 Miciobeta
eval uated to determne activity at The CXCR3
‘¥ept ors by known met hods, such as, for exanple,

%vmé)rzmhegffommr%@%%ahm%bﬁ@oﬁhd%ﬂ%@gre%%ﬁ@y

d oning and expression human del 4)
invathteoroNg gveni g aformeDﬁORBd\ﬂ'@Ie;norFednbweBe:Nausamg

wo TRl epTe e ae e e nd hh 28Mnllptis 22 B veptian
ha\m@kdeﬁeﬁﬂumﬂ@ems%tégﬁmsorphan receptor GPRO (1)
Wi th incorporated restriction sites, a Kozak consensus

seq(iéve dne prsens inveadien hasdaansgescile imeenpoRtipn ydiiche
sp T GHREARITS BBl ut o BB Qi B AR anc

varmlohslther(edéwillgﬁ@tapﬁamt mfﬁit&‘értefa}rbi@)é@l?ﬁkl(l Ihh tred &, Mll.such
- 3-dependent nouse pro-B cells

Ba/
altqmawéqse m%&cqﬂpnsar@cv@r&ﬁiwﬂ&targ rﬁntﬁﬁdéd 110 ifﬁ‘“ whlﬁéee Spyit
fells with 20 pg 20 of
aHCF%LSSneoleﬁjéxg:el?@t Wﬁha 4) plasm d DNA. Cells were

pulsed at 400
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Volts, 100 OHVs, 960 pFd. The transfected cells were
under selection with 1 ng/m G418 (Life Technol ogi es,
w@Gadtblherssbur g, MD). (A18-resistant Ba/F3 cl oneST/ASI086/005122
screened for CXCR3 expressizn by specific binding of
[1251] 1P-10 (NEN LifeChAIM8e Products, Boston, M).
Pre tion of Ba/F3-hCXCR3 (N-delta 4) msrrbranes
Wh%ﬁ'ﬁ@'?’@‘f@ expressing human CXCR3 (N-delta 4) were

1. PelA ebrhornd hamgwﬁeg@ i é%rdd@@rel Stiovin PUES@Rula 1:

containing 10 and Conplete(r)

prot ease i nhi bi Rep® (i ta,bal et per 100 m) (Boehringer
Mannhei m | R8anha iS”IN) at a cell density of 20 x
106 cells per m. ter 5 m_nutes 30 incubation on
ice, cells were RFan er 4639 cell disruption

borb (Parr Instrunment, ) and applied with
1,500 psi of nitrogen f(n)lp) ice. Large
cellul ar debris was renoved by Znt |fugat| on at 1,000

X g. Cell nmenbrane in the su(e yas sedi ment ed
at 100,000 x g. The Remdrane was resuspended in the

or HB7sBiser T8 BR A ESAE Bhictss o pBisT FRgBnaid

pr CXES N, O matehtayatoatkyl,clkylbyclomikiir a heterasryti dtedemcpelgl or
h ry rnat hod from Pierce (Rockford, IL). Human CXCR3
etenQYEeY 4) scintillation proximty assay (SPA) For

eaqh 1@@&% t@%rnet me?ntfe?f@d Ry cIRIA, &Rl oaMce i, & rpic H@?érséryl
for 1 hr wth 0 | ag wheat germagglutlnln(

hetewmayelengPar im@tatcgzy(sl@(hﬁng,naheram saidgaryhexdhediemplenyliandi n

i o B AR PR e

indépemddralSetectdd ohe@dS andNeas fHG OB, fm@hMe@@a%and
resuspended in the binding buffer and _transferred to

ringaDds LnsHbstitytssi arceptionally sabsigachuita fich gndependenty pu

P-10 with tested conpounds in a series
Sel%%e{j%ﬁ?léﬁe%ﬂere added to start the reaction. After

3 hR' epd®iare nadlepegmjmntlyhmrbeeat oir pregeh’e amaiofipteseht each is
. 125 P-10 to t SPA te
indbpe m&%"tlmq]f%@eg%& A i R A A KR )
alk&% AR By ll@ylﬁglﬁgl%gggélr@‘ BEoRY Ikyll,15

n are diven int nt i oned’ Tabl e
cyckralikenyhealsylanl irylalivi, ardbaminbealkppearientamisdintie

e S, AR P s SRR o, SR o
(CH2)qOH, -(CH2)q0R®', -(CH2)qNHz, (CH2){NHR?!, -(CH2)qN(R®"),, -
(CH2)qC(=0)NHR¥, (CH2)qS0.R*", -(CH,){NHSO2R?", -(CH2);SONHR®',
-C(=S)N(H)alkyl, -N(H)-S(O)z-alkyl, -N(H)C(=O)N(H)-alkyl, -S(O).alkyl,
-S(O)2N(H)alkyl, -S(O)2N(alkyl)z, -S(O)qaryl, -C(=S)N(H)cycloalkyl,
-C(=O)N(H)NH_, -C(=0)alkyl, -heteroaryl, heterocyclyl, and heterocyclenyl; or
alternatively when X is N, the N taken together with the R" and R? forms a
heterocyclyl, heteroaryl or -N=C(NH.)y;

R® and R® moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, alkylaryl, aralkyl,
-CN, CF3, haloalkyl, cycloalkyl, halogen, hydroxyalkyl, -N=CH-(R"),
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Whil e the present invention has been describe in
conjunction with the specific enbodinents set forth

wabeveyidemny al ternatives, nodifications and POT/US2006/005122

vari ations thereof wll belupparent to those of
-C(—@)Nv(R%ﬁ)y KR, i-ORPe SOARAN IN(RIYE (20 (R i anes,

qﬁ)@lcatl ns and variations are intended to fall W|th|n
'N(R (SRt and scope of the present invention.

%6{?8@]&8?&(9 tﬁ@k‘é%&& 8%&%5%@6 Ieﬁ%@g)ﬁﬂgbihugpemé‘itly selected

conpou ene structure
fronﬁ’dh@\églb'ow consistihg of H, aikyl RakNa s/, RdRedoaRy|, REIdxM, RLN,
D Forrrul a

alkopea Relamie NSk sy iand-SMG=Cubl Gl o alaapely

&l
R sRRE eI RNRrioor8, i alaneasipali nior o

cyclbalkgh ocyclenyl; Dis a five to ni ne rrerrbered

cyclo [, I het
heth® %cd(%\ é?ﬂﬂyc Oaﬁﬁ%ﬁgﬁwgl |d|f|fe? %B < yké?"ﬁg sai d aryl
mde%éﬁkiéﬁﬂ&‘t‘s@l‘é@féd frémahe HPosgicansistity ofiHylalkyI cycloalkyl, aryl,

het er qcycl eny

het
hetargaey. dhqt@iﬁ?yf?‘ﬁ%gg‘ﬁ&ez’ﬁg{"ﬁy' SilerugBRidRYs 8@2’3nd N as
hdeda(Qﬁlk?{ ?Fﬁo;mﬁ'&ﬁgr t(l@dg%g SH, —%@HQ)qORT\gg@-&)tﬁIF]JH{{“S
uted w

(CHa}qué'B r)mle@ﬁ h%%@%br&@@%%@ Ea{es Rl and R2 are

 RORnpthaberp o srariconnd adcmanant e

ed from

indensmgiestly ﬁgl@@feq_frog] %?IQ"OHQ @paﬁlyﬁgpg !f ple aﬂpﬁ d;%l)qloalkyl aryl,
hetxﬂ%é%ﬂyﬂete g@R/FBHete@69&!@?\{/!‘(élkyleﬁ‘&/lk)él'ﬁéﬂ‘l‘(klpfhP/Hisdxyalkyl

r'oxyc cycl oal

car@mgqnaplﬁy OZb‘F an’H?ﬁ«f@Ho (CAT@QQ%m rieH Zéuyw'd'ﬁny'r(CHz)q (R*)e,
-O@%ﬁﬁ’él l_nw neacgo@wwo cyano, hydroxyl, urea, -N

CH2) 9023 - (CH2) NH2,

@E)gwmd frc(rmtm @mmgqrzslstlrm)o *d:l—ﬁ%{b('&ﬁ) NHR31,
-C(-éﬁ\ﬁﬁiﬁﬁf]?(ﬁ%)qorﬁ,%l@i}'ﬁ%@ﬁ%ém)qw ARORMRRR?"),, and
-S(0x)R%;

the R?° moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, alkenyl, alkylaryl,
alkynyl, alkoxy, alkylamino, alkylthiocarboxy, alkylheteroaryl, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkoxycarbonyl, aminoalkyl, amidinyl, aralkyl,
aralkenyl, aralkoxy, aralkoxycarbonyl, aralkylthio, aryl, aroyl, aryloxy, cyano,
cycloalkyl, cycloalkenyl, formyl, guanidinyl, halogen, haloalkyl, haloalkoxy,
heteroalkyl, heteroaryl, heterocyclyl, heterocyclenyl, hydroxyalkyl,
hydroxamate, nitro, trifluoromethyl, trifluoromethoxy, -(CH;),OH, -(CH2)sOR"",
~(CH2)qNHz, -(CH2)NHR?",
(CHo)qN(R®")2, -(CH2)qC(=EO)NHR®", -(CH;),S02R*", -(CH2)JNHSO-R™, -
(CH2),SONHR®!, -alkynylC(R*"),0R*", -C(=0)R*, -C(=0)N(R*)z,
-C(=NR¥*)NHR®, -C(=ENOH)N(R*"),, -C(=NOR*)N(R*")2, -C(=0)OR™,
N(R®),, -N(R®)C(=0)R?!, -NHC(=O)N(R¥),, -N(R**)C(=0)OR",
NR¥)C(=NCN)N(R®),, -N(R®)C(=0)N(R*)S02(R*"), -N(R*)C(=0)N(R*)z,
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~C(=S)N(H) al kyl , -N(H)-S(O) 2-al kyl,
“N(H C(=O) N(H) - al kyl, -S(O)2alkyl, -S(O 2N(H)alkyl,

wo 3(0@)021&(2@ kyl)2, -S(O 2aryl, -C(=S)N(H)cycl oab&pius2006/005122

-C(=O)N(H)NH2, -C(=0) al koyl 129- het eroaryl, het er oc clyl,
-N(Rﬁ"dsm@maﬂpcpddkaé’bﬁdQ)zN(R3 , tORIS-DR{FD R )x -8R, t he

SOl B o B eobidulr) et B e 3 st vio R

mol{Bakb8 bré nl@&f‘t&b‘étﬁé’r%%ﬁﬁ 2 vé3'<')|*c dig nfdthbeRRF AN IR E)alkyl

I ndependent|y “sel ected fromthe group consisting o
hetatdoyblyl diekgroaysienylapahgigroaryl ing wheseintaaid five pr six

s S LSl bl

fusea\'éoqﬁﬁ Pand @Fé%ﬂxsedﬁ%fﬁ Donaﬂ Weiesit(eeOnith B2PR2' and
? =0 R31,; and R8 are the sane or different,

mO@é\IGB bei ng i ndependent ly selected fromthe group

51 oiBied talbphhe Bl bPiere R RRKG o) 1y
mdéﬁéhdéﬂ(tly')@]e@(ﬂ\lfrﬂ)ﬂtﬂélgrOLKprccﬁisisﬁih?ajflW&ilkyl Hkeayl dafR@laryl
alkt aken together js = al kyl), =N Oa kyl),

vyl ko allfaming, mliyithicearbey. atkvirateroardnaliyithine

PR LTI, IR B iR AU
araﬂqeyllyl aré]@onetaeflkkaxydl:arbbeyleamﬂﬁﬁidlm]ﬁryll Eedl)yér ayladyy|
carBetdinfiql sy ovElaali aiiiod kesth AR SV iy gRalRaa

halb%l) alé'(e%én@l he%gm h?éteﬁﬁvclyF(heté\%yd@hﬂohlj@rbxyélkﬂ

noi eti es” can be the sane or different eac beéi ng

hydrmswpetﬁj aitro \iridedremeastoxy, of@HﬂeObir o(@d-lziaﬁagu st GCng)qNHH
<Cﬁ@5%r '825% R e d(ip‘iﬁ&?f et .
gR?#'d c NHQF-*-mg &@RSJG( O)R¥, -
c< A i%i%ao % -@l@@ﬁ«(ﬁ B (GENGR NR
-CE bloﬁngc Ig%h Oyﬁ@dfﬁhgipw%) gN( R31) 2,
-N( 91)fC GBGDZ%RRE )C(RBICREM(RE) &t +P¢($R38ﬁ3( N(RE)S@RERS h)f
o0 er@8»4@3325‘.‘2?Qg&%‘?iﬁpz(a@ﬁyﬁ?&%%%ﬁﬁ% RytaRy T
-oe{JtW( ) L§?§? s@?{wqaaﬁg N80, &MY LOYFLRFBOXNE -OSi(R™)s;
Yis selected from the group consisting of -(CR™®R™), -, -CHR"*C(=0)-,
~(CHR"),0-, -(CHR"®), N(R*)-, -C(=0)-, -C(=NR¥)-, -C(=N-OR¥)-,
-CH(C(=0)NHR¥®)-, CH-heteroaryl-, -C(R"*R"*),C(R'®)=C(R™)-,
~(CHR™),C(=0)- and -(CHR"),N(H)C(=0)-; or alternatively Y is cycloaikyl,
heterocyclenyl, or heterocyclyl wherein the cycloalkyl, heterocyclenyl, or
heterocyclyl is fused with ring D;
the R™ moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, alkylaryl, cycloalkyl, alkoxy, aryl,
heteroaryl, heterocyclenyl, heterocyclyl, spiroalkyl, -CN, -COzH, -C(=0)R*,
-C(=0)N(R¥),, -(CHR*®)40H, -(CHR*),0R®", -(CHR®){NHj, -(CH.R**);NHR*', -
(CH2)qC(=O)NHR®!, -(CH2)gSO2R%", -(CH,)NSO2R®!, <(CH,);SONHR®, -NH,,
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al kyl sul finyl, al kyl sul fonyl, al koxycarbonyl,
am noal kyl, am di nyl, aral kyl, 25 aral kenyl, aral koxy,
W(arz(mlﬁiomays:ar bonyl, aralkylthio, aryl, aroyl, argi/wx3006/005122
|:kl%/?ano cl oal kyI 5 cycl oalioenyl , for nyl, guanidin 3\6|
-N( szQLN(R?’ B(R)NGR): hal (BPYSOAR®") Dty OFRy+-SON(R™),, and
lé@,r oaryl, heterocyclyl, heterocyclenyl,
‘SQ?\? r ’xyal kyI hydroxamate, nitro, trifluoronethyl,

tr%w&%f@%%n bd égf?é' )@%?ﬁ%ﬂ% ‘bein ﬁ:zRé%NHz
mdep(e@d@hﬂ(ﬁ@émﬂed ﬁrt()mFlh)egﬂbeEBB$Lstlng©tl=I2 i, aryl
araiic ci&éaﬁcﬁ%% Fé%%gﬂafé eyl e k@) 2.
(C H2 'OE%(HF%% %H§ B%ngﬂqp)-@z)qNHz ~(CH2)qNHalkyl,
-(CHNeMsdi(zr Wﬁmaryw(( )qu*ﬂD)é'Nf(@Jﬂ»)Mﬂ@'gﬂ%suz
<cw%ﬁ€q¥e%&@o&$%@%§<—%é%ﬁ%(&;‘éé@@%‘%*@ﬁ%
(C&Z%S@w(_lmg%l - OSi C( al ﬁnaﬁmr%kykzo
Orinsis DR M DX TGO AT AN,
(CHEE tﬁ oSk ARV FABRAHL NG Qepli. -
(CI—QDqNﬁ(XzaBkytanybe((éldg)ah\lﬁﬂgacw,c-l(lﬁalz}gwsO;IwaldxybeycI yl, S
(CHaR ebelreti - G SRR G EUEDANRAE 0 -4
(Crgﬁ%»fomﬁﬂy!e SHARSONHaRkR! LEHIEDINHERoRRAP OF

er ent eing I ndependently selected fromthe
hetgmplewh@emromg:lyifam hetawphrylal kenyl , al kylaryl, 10

o VRS oS carh b ShE B aftlietelty S48 BONY
mdéééﬁydéﬂlyfééﬂbdted soktiecgiabprodnsisamorsali) allaatl anl,

ar al ara ar aI ox car bony

araikyll ek, (Gt OG0t by CHo OISR S H-)0ar,
I I di nyl ,
-(CRERGaf @&quchcyc%veﬂ%?&@ﬁ%w h@e%%*?é‘??’ B
(CH'@N@MUOQL YCthNF@Wt ][ ﬁ@Hz)qu‘iéI’Ws@“—@q‘NHérélkyl
roxamate, nitro, trifluor
(CH B ralty), JEH RNt @L‘-X&Ew?éé NE
1 -
(CQWMﬁM @?%%gl\ﬁ)%l - éﬂj Ayl q%ﬁ) 20%’1,
(CHM%(@)CRBMCVQI@(@OH@W%EHKSH( =(Gri0IBERBRYlaryl, -
e e e S
(CHHNEO Qky‘rl@};ﬂ)?g ) N@%«{T{ FEEN) N3 rIkyl, -
(CHﬁIéNSOicycTcglkyl (8&%%28(02NHalkyl -(CH2)qSO2NHalkylaryl, -
(CH2)qSO2NHaryl, -(CH2);SO,NHaralkyl, -(CH2)qSO2NHcycloalkyl,
heterocyclenyl, heterocyclyl, and heteroaryl;
mis Oto 4;
nis 0 to 4;
each g can be the same or different, each being independently

selected from 1 to 5; and
ris 1 to4;
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- N(R30) C(=0) N( R30) 2, - N( R30) S02( R31)
- N( R30) S(O) 2N( R30) 2, - OR30, - OC(=0) N( R30) 2, - SR30,

wo 3B R30) 2, - SO2( R31), -0OSO2(R31), and - OSi ( RBOY/BS20¥6/005122

is selected fromthe groupldonsi sting of -(CR13R13)r-,
with-teEiRi3wes hat therd W)w@adjaceﬁt-meble BérR30n-any ring, and

that V@#{@*@W@%@)W@Sﬁﬁﬂ‘?&&%ﬁ)}l groups said two alkyl groups

may %@éﬁ%%%%%ﬁhg Eoetoﬁat i ve%’;lcgf Iol’ ngﬁom kyl,

2. het’l‘éleoccgmpmm}d acmrdin‘gtter@iaynI1yWhﬂnemeRhan¢hR are
cl oa het er ocyc/l en

indeaeRI SRt e Red Tt mEseatSad Rbdelpddnh >
se|é$téd #bRhe §B6P d%ﬁsréang @@@p%n@@ rErW an%Hosgllkgﬁy afhldgeHn

group conS|st|ng o) , “al kyl ary

hydrgp«yl, oyclrglky!, alkyboyg|oadityH, cyclnek@nwbewlalkbrbtaemdwbl enyl ,

alkyrl“Et %W%éy&as?%&ﬁwa% ha}%a_q%r d‘ﬁ_%cﬁocyzle%yr urea,
-S( O%CHEBOS%(HMIWCHZS)%@M@@); and Q@{‘d@ Wm

3. mTMmgqmamﬂm&lﬁmsu\merq - ReRBY)are

s BN St SISOl o oty

selddted franether grdupfaansisting edi¢h) diieilanyl, drpidepesrdamt,|-{CH,),CFs,

(DGR C%*»ﬁﬂ\ih*xi? (Ch oM ACH ST,
(CH%EE@@MR“ Qt@g W#%& 3(9%2% SO%NHR“

~(CHE)Ge)ighiye, alkwm@lwwdmrppyk G yoNg oyt 2,

A i (S RD 2h

ycloiogﬁg)l N kyl )2 (CH2) gC(=0) NHal kyl aryl ,
) NHaryI CH2) gC(=0) NHar al kyl, 10
(CHQI)SgE(t(tE@; YN daiody | | (CH2) qsoea| kyl ,

( gﬁ% g@%g g%f@%{:g d’lrkgdqz% R1 and R? are

mde;ﬁ@l’d@r@l&&ﬂé@hkw presehﬂid&):igf\ﬁﬂa%@hkyébah yé. mdependently
gNSQ2ar y gNSCRar al kyl
selqc&@fr&ngﬁ&g@u&aqustmg(@k@)-@g@ﬂpgqqghenylmethylene

oo e SRR e cel i R Ity o

d|fllirfrbpheny:imalmydéne,rtﬂbmcmhpnwmethaMehehI@qunyjmeﬁglelml
-CH ey Soarat oM H TR g as o8R8 s  ng ot
quo@bt‘ﬂMbroﬁ'e'ﬁSﬂn@é C'_zlen@rbli'chlor@fﬁl?é ﬂne&i}?(ﬁﬁé’adrH@Hylmethylene
(CH )@Izgmd)a@ﬂchg methoxylpheny(lmethy?ene -CH(CyH3)2 -C(CHj3)s,
-CoHs5, -CHa-cyclopropyl, -(CH2)2CHs, cyclohexylmethylene, cyclohexyl, -
CH,CH>S0,CHj3, ~-CH2CHoNH,, -CH2CH2OCHj3, cyclopropyl, CHs-cyclopropyl-,
cyclobutyl, HO-cyclobutyl-, isoxazolyl, isoxazoyl, oxadiazoyl,
aminooxadiazoyl, substituted isooxazoyl, substituted oxadiazoyl, substituted
aminooxadiazoyl, -CH2CH>0OH, -CH>CH>Ophenyl, -CH,CH>CHs, -NH,
-(CH>)2NH,, pyrazolyl, 5-methyl-isoxazolyl, -CH,CH(OCH,CHjs)2, -OCHg,
-NHC(=0)NH,, chloropyridyl, pyridylmethylene, -C(=0O)NHcyclopropyl,
-C(=0)N(H)C2Hs, -C(=O)N(H)CH2CF3, -C(=O)N(H)C(CHa)a,
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-(CH2) gQar al kyl , -(CH2)qCcycl oal kyl , -(CH2) gNH2,
- (CH2) gNHal kyl , 20 (CH2)gN(al kyl) 2,

wo ey gbsal kyl aryl, -(CH2) gNHaryl, - (CH2) gNHaret/kg2006/605122

(CH2) gNHcycl oal kyl , - (CH2) ¢82( =O) NHal kyl ,
-C(—dgﬁ(ﬂ SlopEN ,a40<s=O)Ble, -C(EERNGEICIEN NB{DRCHas,y | |

S(QUNE ik R A CH, kSO 2 SORE I o
—C% §§/§@PA gf’ky a’NH %C%ozcycf’g@hb -C(=0)N(H)NHs,

-C(ﬂq)ﬂfﬂ)QN@EaﬂleazolsﬂSQ ﬁb&@ﬂ%ﬁﬂ)ﬁm@:a, cyclopropyl,
ar a -
-S( Qkﬁﬁ; g%éb%ﬂd@éz%ﬁ? - g(CHZ) gS@KIHaI kyl ,

(C}Q)g CENHaIkyIaryI - (CH2) gSO2NHar y CHa

( |7 (CcH2) gSPNHeycl oal Ty

heter s heterocyclyl and heteroar is O
to 4, 1is Oto 4; r
di fferes each being ‘ndep ndeat | ected froml

to 5; nno r is 1 to 4, \\0 2006/ 091428
PCT/ 852006805122 , 931 with the psovi S0 that there are
no two adj acent double bonds in any ring, and that
when a nitrogen is substituted by two al kyl groups,
said two al kyl groups nmay be optionally joined to
each other to forma ring. 2. The conpound accordi ng
to Gaim1l, wherein RL and R2 are 5 giidependently
absent or present, and if present ch is
i ndependently selected fromthe group conS|st|w(/of
am no, Ikoxy, ha ogen hydr oxy,
K A ycIoaI abkenyl , aryl al kyl ,
am di arbdxan1 0, hetg ry
het eracyc/yl , heterocyclqpyl urea, -S(O Zal kyl,
-S(O)ﬂ\l al kyl , -8(0)2N(a|ky|)2 and ’

-C( S)N(Fbcycloalkyl 10 3. The conpound according to
Caim1l, wherein Rl and R2 are independently absent
or present, and if present each is independently
selected fromthe group conrsisting of H alkylaryl,

aryl, heteroaryl, -(CH2) gOH, - (CH2) gOR31
- (CH2) gNRR, - CH2) gN( R31) 2,
- (CH2) gC( 3O-NAR31 A CH2) gNHSO2R31,

_(CHR) gSO2NHR31 15 -( i di nyf[, al kyl ani di nyl ,
cycl opr opyt | oproopyl hydroxyl,
cyclo/uMyI -c Iobutylhyo oxy @ cl §§ntyl, and

HaC

3

CHz



cycl opentyl hydroxy; and g is an integer from1l to 5.

4. The conpound according to Claim1l, wherein RL and
woeR200a021429 | ndependent|y absent or present, anBCT/S2006/005122

present each is independentidy selected fromthe group

consisting of H, - fl uar ophenyl net hyl ene,
trifluoronethyl phe t hyliene, indanyl,
cyanophenyl et hyl ene, i f r gphenyl met hyl ene,

br omophenyl ne | ene, chlorophenyl net hyl ene,

- CH2CH2Ophe , cyclogegtyl, NH

br onochl or henylnet%y exe, 25

f 1 uor ochl gf ophenyl et hyl en&, di chlrophgnyl net hyl ene,

phe%ylneth | ene, - (CH2)3phenyl, - ,

met’ ()Y, enypnet hyl ene, (CH3) 2, -C(CH3)S, -C2H5,

- CH2- cyel oprOpyl, - (CH2) , cycl ohexyl netchyl ene,

cycl ohexyl, - CH2CH2S2CH3, - CH2CH2NH2, - CH2CH2OCHS,

cycl opropyl -cyc opropyl-éﬁggggpbutyl,

HO- cycl obu 'sqikzolyl KN y| , oxadi azoyl, 30

am nooRadi substy d i sooxazoyl, substituted
g oxadi Azoyl p&titute m nooxadi azoyl, - CH2CH2OH,
ST - EH2CH2Ophenyl, - CH2 NH2, - ( ENERCH

pyrazo o 5- et hyl -#Soxazonyl, - CH2GH( OCH2CH3) 2and
-OCH3, -NHC(=O NH2, chl oropyridyl, pyridyl methyl ene,
- (=0 NHcycl opropyl, - (=0 N(H) C2Hb,

=0) N(H) CH2CF3, -C(=0O) N(H) C(CH3) 3, WD 2006/ 091428
P ¢ Q05122 132 - C(=S) N(H) cycl opropyl,
-C(=0 C(=O N(H) CH3, -S(O2CH3, -S(O 2N(CH3) 2,

O(=Q) OH3, - S( O 2( CH2) 20H3,
o y y C;EC( =NH) N2, - C(=NH) NH( CH3) ,
-C(=O N(H)NH2, -C(=0O N(*H) CH(CH3) 2, thi azolyl,

-C(=O N(CH3) 2, -S(O 2CH2CF3, cyclopropyl, 5

-S(0 2CF3, -CH2CH(OCH2CH3) 2, cH3 H CH3. H3C CH3 , cl
or wEén X is-NEtHe N tekéh tdgether witl the R' and R? to which X is shown

attached, forms a -N-cyclopropyl, -N-cyclobutyl, -N-cyclohexyl or
HoN '

pE

5.  The compound according to Claim 1, wherein R" and R? are

H,N

independently absent or present, and if present each is independently
selected from the group consisting of H, -CHgs, -C2Hs,
difluorophenylmethylene, cyclopropyl, CHs-cyclopropyl, cyclobutyl,
hydroxycyclobutyl, dichlorophenylmethylene, -CH(CHz)z, -C(CHs)s,
cyclohexylmethylene, cyclohexyl, isoxazolyl, oxadiazoyl, aminooxadiazoyl,
substituted isooxazoyl, substituted oxadiazoyl, substituted aminooxadiazoyl,
difluorophenyl, -CH2CH,OH, ~CH2-CHa-N(CHa))2, C(=0)N(H)cyclopropyl,
-C(=0)N(H)C2Hs, -C(=0)N(H)CH2CF3, -C(=O)N(H)CH(CHs),
-C(=0)N(H)C(CHs)s, -C(=S)N(H)cyclopropyl, -C(=0)NHa, -C(=O)N(H)CHs,
-8(0)2CHs, -S(0)2N(CHa)z, -S(0O)2CH,CHg, -C(=0)CHa, -S(O)2(CH2)CHs,



F OOFO HN/ / N HBCH CH3 O NO~-N H CH3 W
2006/ 091428 PCT/ US2006/ 005122 133 ON o NH N NH

woB@oMo14b8 H . fr H4 S N H2 o\ / o o o o N er/anthos/os122
o NH/. 5 or when X is Ni34the N taken together wth

-CEHNRH ) eyiptreyt, 0 OEENEINDL,i € (s NEWNH( (@HACREO) NM)NH ﬁa
thiadbiy el opropyl, - N-cyclobutyl, -N-cyclohexyl

VA
" e A

\_/ I //

NH o
, and N“/U\j .
6. The compound according to Claim 1 wherein X is selected from the

10 group consisting of N, O, -CHj, -CH,-, -CH -CH,CH3, -CHgCN -NH,,

D O

7. The compound according to Claim 1, wherein R? is selected from the
group consisting of H, alkyl, haloalkyl, hydroxyalkyl, halogen, -N(R%), -OR%
and -CF3.

15 8. The compound according to Claim 7, wherein R® is selected from the
group consisting of H, -CHs, -CH2CHa, cyclopropyl, -F, -CI, OCHj, OCF3 and
CFs.
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N HZN 5. The conpound according to Claim1l, wherein
Rl and R2 are 10 i ndependently absent or present, and

wo boopnesiesit each is i ndependently sel ected frpoT/UB®06/005122

group consisting of H, -CHBS -C2H5,

9. di fﬂmcrromp@md aetdrvirene, claiyre pwhepsjh RoGsi3emotddfroopyk,
cycl ohuty hydroxy yclobut

groyfp @ﬂn%ﬁwgh bﬁlé%;h fiyl, -G RS2, -OR,
-N—@Fﬁgf%g?@flld"q{lﬁw %Rgcl ohexyl i soxazol yl,

oxadi aZ2oyl", ani noox zoyl, 15 substituted
10.1 sd’cbveaatﬂypoumdllasmrdutgekrb Obeardi% rdhdreirsRbist seletted from the

am noqxadl a | uo phe -CH2CH2OH,
grouR-LRNEHN é%)'i’ﬁﬁ CIdT{ ‘J;;y#cl opropyl , '

11." C(T*n% ﬁg)gﬁcl?igs:%&ﬁ '&J(S(;I%?HZIC?@%SHRO%% @%%)same

or dif¥req), is@ldh Gedng lnc@@ehde]%/ selS(:‘@)dZﬂNQmngg;roup consnstmg of

H, 4bEheS s psrRIRSe abb oS4 TR S(O)alky, and

TR RN sy e Tk 0.
-Ns)/ttkw QHSO NN O~ NHHIC H3C HNCH3 H H 4x 0

12. N The compound according to Claim 1, wherein R’ and R® are the same
or different, each being independently selected from the group consisting of
H, -CHs, and —OH; or alternatively R” and R® taken together with the carbon

atom to which R” and R® are shown attached, is

0

%*f , %)kf

NH N Nem, SO
| -~
ey Ly

13.  The compound according to Claim 1, wherein R” and R® are each H; or
alternatively R” and R® taken together with the carbon atom to which R” and

R® are shown attached, is

N oy

14.  The compound according to Claim 1, wherein R is selected from the
group consisting of H, alkyl, aralkyl, hydroxyalkyl, and carbonyl.

15.  The compound according to Claim 14, wherein R is selected from the
group consisting of ~CH3, ~CH2CH3; and —CH2CH>CHj3, and mis 0 - 2.
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F OF\ NHO, and NH 6. The conmpound according to
Claiml1l, wherein Xis selected fromthe 10 group
waoemsiostaerg of N, 0, -CH3, -CH2-, -CH, - CH2CH3PCT/CHRM05122
-NH2, NN Cand ccl or®e Y p pY, Oe ~/ N 7. The
16. Coﬂmmnmmdmmdm tolGlam 1, wileeeiai ' RS selectel fotetie

f h f'H alkyl, haloal kyl |
grouy AeRsISEat 1 i Qgia%{y%ﬁm catketib nad - OrS 15
17. 8- THa&HR Wgﬁﬁﬁeﬁp‘]&br@aﬁﬁ 1@ Wh’é‘r@m R‘h% PI S & s

romt ou

sel ect ed p consiéting o
18. - CHRBHOM daacccmglln,g toFClainTl1, wbersin Rﬁ%sale@tecd?ﬁmth@

2006/ Q091428_ PCT/ US200 2 9. The conpound
grouR E8REIFHRe %HC&.N n&g 85&?&51)2 ﬂéﬁm sel ected fromthe
19.97 R ed?ﬂ bug‘ﬁd Qsc&tnn'dtoactlb}fh 18h©\}h‘é9§iﬂ RT%J s RdHbm the
groummm@ af Hy’rCHéL(QN'Hm@ -&iqﬁiﬂmd éccordl ng to Caim

erein R6,is selecte consi.stin
20. o} e Ccippolit pfooriing orkyaim 4 rendnd SRR AR o g
are fefidedtly © & RidndlsubMiaited byRidapshdEhtiyrselddied R
or different, each being independently selected from

morsh@s .group consisting of H -(CH2)gOH -(CH2) gOaI kyl ,
212 JB Seeoli j
o At b LR ER R s A0 o
meindlsssd anggetdt@foam Féterodyglerl}{ ©Ahkidrpcyalyl ring. arilesuﬁ'sl‘lmted
.conpound acc Claim1l, wherein R7 and R8 are
by ‘Pﬁ%p%%ﬁ‘tyoﬁE?Qﬁt?‘F’ gr‘iaﬁ# moiglPShei ng i ndependent |y
se i t |-R20
22. Oﬁ%r aF?@ﬁé?ﬁ%F@%? an %téwr{agﬁg{} hteoget ﬁ tle§E n be
the tshenecarr diffarent, each being independently selected from the group
consisting of H, alkyl, alkylaryl, alkynyl, alkoxy, alkylamino, alkylheteroaryl,
alkylsulfinyl, alkoxycarbonyl, aminoalkyl, amidinyl, aralkyl, aralkoxy, aryl,
aryloxy, cyano, cycloalkyl, cycloalkenyl, halogen, haloalkyl, haloalkoxy,

" heteroalkyl, heteroaryl, heterocyclyl, hydroxyalkyl, trifluromethyl,

trifluoromethoxy, -(CHz)qOR®', ~(CH2)NHR?!, -(CH2)qC(=0)NHR¥, -
(CH2);SO.R*', -(CHg)qNsogR“, ~(CH2);SO2NHR?', -alkynylC(R*"),OR®",
-C(=0)R*, -C(=0)N(R*),, -C(=0)OR™®, -N(R¥),, -N(R**)C(=0)RY,
-NHC(=O)N(R®)z, -N(R*)C(=0)OR?!, -N(R**)C(=NCN)N(R*’),,
NRZC(=0)N(R®),, -N(R¥®)SO2(R®), -N(R*))SO,N(R*),, -ORY,
-OC(=0)N(R®),, -SR%, -SO,N(R**),, -S0,(R*"), -0S02(R*"), and -0Si(R*)s.
23.  The compound according to Claim 1, wherein the R?® moieties can be
the same or different, each being independently selected from the group
consisting of H, alkyl, amino, halogen, CN, CH3, CF3, OCF3, -(CHg)qOR31, -
(CH2)qNHR®!, -(CHa),C(=0)NHR?*, (CHz)qSO2R*, -(CH2)NSO,R*, -
(CH2);SO2NHR?', -alkynylC(R*"),OR®', -C(=0)R*, -C(=0)OR¥, -N(R*),,
N(R*)C(=0)R*, -NHC(=0)N(R*®), -N(R**)C(=0)OR™,
N(R¥)C(=ENCN)N(R®),, -N(R*)C(=0)N(R®),, -OR®, -OC(=0)N(R*),, and
-0S0,(R*).
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atomto which R7 and R8 are shown attached, is 15 C

NOH NH NCH3 NCOCH 3 or 13. The conpound according to
w@haicmi42s wherein R7 and R8 are each H or PCT/US2006/005122

alternatively R7 and R3 tak¥n together with the carbon

24. at ofhd oomboohd BEcardthg IBOCRYIR £ Weverent wné‘%oie‘he@é}@
'ﬁ\ﬁ}' a,(H f0 14. The conpound accord@@fpto Caml

linkG dpgstheriaiorm a Byeer sy meesmemang; allylsheteronyctemyl,

rtdocf iy nap o ABR bl 0RO d? T

cycloalleyt thextefanyntenfie he’g;rowclylpaﬁd $lcterganfi rmgh@fuse@%% D
WO 2006/ 091428

anc8 fugslt G0 m 815 Al Sy bokiutem Bitadiso iRt sadeheR.ng t o

25. 0 compbah® aBodtihd R SherbhEe HEBHE: can pe
the samecongiffarant aeanhr biking mdlapﬁmielrmtlﬂz&elem@llaﬂbm RelgrogpH

T alm
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accordlngto Clai m 18, rein
the group consisting &_ H -CH3, CN CH2CH3. 20.

The cgnpou qr di ng’ t o~ ai mel erei rTl the ring
at ons ~of—N| ng D a«—e%depﬁandem |y C\Q yand
subst it ute by r%depe enthy sel ected M R0 10
noi eti es. ~ The conmpdind a8R%r di ng to d ai
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27, OB 80548 Qe Yo e 5062 et
groupneemsisaiebf: ¥Caig!, e GHEH ) OTCHIE HIOMP, -C(=0)- and — :
CH(COqalkyl)-.
28.  The compound according to Claim 1, wherein m is 0-3.
29." The compound according to Clairh 1, wherein n is 0-2.
30.  The compound according to Claim 1, wherein q is 1, 2 or 3.
31.  The compound according to Claim 1, wherein ris 1 or 2.
32.  The compound according to Claim 1, wherein X is N:

R" and R? are independently absent or present, and if present each is
independently selected from the group consisting of H, alkylaryl, aryl,
heteroaryl, -(CH2)qCF3, -(CHz)qOH, ~(CHz)qOR®", -(CHz)qNHz, ~(CHz)NHR®",
~(CHz2)-N(R™")2, -(CH2)qC(=0)NHR®", -(CH2)4;SO2R?", ~(CH2){NHSO,R®", -
(CH2)qSO,NHR?', ~(CHz)q-amidinyl, amidinyl, alkylamidinyl, cyclopropyl, CHs-
cyclopropyl, cyclopropylhydroxyl, cyclobutyl, cyclobutylhydroxy, cyclopentyl,
and cyclopentylhydroxy;

R® is selected from the group consisting of H, alkyl, haloalkyl,
hydroxyalkyl, halogen, -N(R*),, -OR® and -CF;:

R® is selected from the group consisting of H, alkyl, halogen,
hydroxyalkyl, -CN, -N(R*)s, -OR*, -N=CH-alkyl, and ~NR¥*C(=0)alkyi:
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consi sting of H alkyl, alkylaryl, alkynyl, alkoxy,

al kyl am no, al kyl heteroaryl, al kyl sul finyl,
wa@bkdoenyas bonyl , am noal kyl , am di nyl, aral kyl PCT/US2006/005122
aral koxy, aryl, aryloxy, t3sano, cycl oal kyl,

cYRY aabehate lnbéb@rﬁlféhtlyfs'ﬁlétﬂéﬂﬂom ked gfddpoo,ﬁhsmtmg of =0,

het eroal kyl, heteroaryl, heterocyclyl, hydroxyal kyl,

=S, £NH; FNQiteang FN(OAIW) f | uor omet hoxy, - ( CH2) qOR3L,

" RO 1o TR BB ASEIhg o AR, 0msn

hydm&%@maad cafferIN( R30) 2, - C(=0 OR30, -N(R30)2, 30 31,
O N(R30) 2,” - N( R30) C( =0) OR31
NR @)@a}mbfmgm group. qmbng(ofclj)l Nellsggobwgdroxyalkyl and
carbog%zo) S2(R31), -N. (RSO) SO2N( R30) 2, -OR30, 25
O N(R30) 2, -SR30, -S02N(R30)2, -S02(R31),
isR13cteditbm G (RAM) Gonsistidig dftd, eum@mN(Rw)z and
according to Caim1l1, wherein the R20 noieties can be
alkykhe same or different, each being i ndependent!y

Sehﬁg‘tc?% % 5QRd .'?\%ng:répe@ ar;ﬂoﬂéﬂe‘@éérgg Héﬁer‘dcyél%%' or

am n ogen,

heter@:{R) v NiFg 81 sut@sﬂmtpng@ﬂmﬁsmplen@e}lz) gSCPR31,
02R31
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-N(@ﬁk?é%ﬁ) SR YCE ?(Sﬁ\if?w@e%%@ M CONR mloR"

-OC? Z,g IenyI heterocyclyl, and heteroaryl ring is
us r‘lng D5 and the fused ring is optionally

substltut ed with 0 to 4 N:@Netl es. 25. The conpound

acg % to a\ﬁNl V\,h ein the R20 noi eti es can be
>t 5 ffer begng |ndependently
2 se ect romhe roup ccmﬁs’ N\n of H

_CF3—~ GH2COH, -NCOZH, - CORCHB, g (Péd:s

-OH, F, d, Br, -C(=NOH)NH2, -OCHZCHZS(OZ)CHB
-C(=ONH2, NN M N N (I \,i 10 N~ N and N CH3. 26.
They posgectad faee sl grgipt cordisting df; -QHgt, eCH(GHE)S,
sel ected fromthe

-CH(CH20H)-~, -C(=0)- and —CH(CO»alkyl)-;
m is 0-2;
nis 0-2;
qis1or2; and
ris 1 or2.
33.  The compound according to Claim 1, represented by the following

structural Formula:



group consisting of: -(CHR13)r-, -(CR13R13)r-, -C(=0 -

and -CHR13C(=0) -. 27. The conpound according to C aim
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of: -CH2-, - CH(CH3)-, -CHI®H2CH)-, -C(=0) - and 15

CH( CQ2al kyl ) - 8 cquound according to Caima1l,

wherei n m i SgefRnd~ . e conpound according to d aim
1, wherein nis O- %ﬁETThe'conpound according to
Caim1l, whereing 3. 31. The conmpound
according to Claim1, whefe rhrRWs | or 2. 20 32. The
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i ndependently selected fromthe group consisting of H,

al kyl, am no, hal ogen, CN, CH3, CF3, OCF3,
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Claiml1l, or a pharnmaceutically acceptable salt,
wgeoeblsabe2©r ester thereof. 46. The met hod accopdi/ng2006005122
Cl aim45, the nethod conpri8ing admnistering to the
patient a therapeutically effect ve anount of: (a) at

H hHe conpound acco NCLéHgn 1, or a
3%har l:e ically acceptable sa |so| vate or ester
t héhNof Ncohléu\r;rently or sequeng (b) at Ieast
one conpo cted Al t he group ng o cl
sul fasal azin ,Ns@m osglicylic acid. ul ap riding,
ant i - TNF ls6Ghpountts -I L-12 corrpwn s,

corticosteroids, glu@oasticoids, T-cell recept NH,
dor ect ed 25 therapies, inmmunosuppresives,

H ate, azathi opri ne, and 6@ mer capt opuri nes.
2 7.|A thod of treating or t rejection
in anpan in need of suc r}eatms t r| si ng
i ni 0 th jient a Halr dpe aIIy

adm ni st

ef fecti \[/i:/\])a | east one conpou rdl ¢lo
Gl ai mH, or a ceutlcally ac bIE

soI vate or ester g heygof . The nethod accor n

R S nﬁ s SRS 1O af

36I ea@.tcorrqrwndcﬁﬁ@@btﬂiﬁg%@élm W%anﬁe@fdﬂﬂ or a
phay maceutical ly acceptable sa solvate or ester
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e T

in deKaB0atjon WTN‘éﬂbaskbehe -pHereaceniehlly RaRYA0|8 carrier.
38V h oI at e, gdnl sol one, = azat hi opri ne,
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or sequentiall % eas one coO
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cil b S5t Byl A AT S Y b S8
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unds, and CB2-sel ective inhibitors. od

Pat'&ﬁppage%& olfRptiveIampwrt fatdeastione gorapeind emordmgrie@amm

1, O?Lé%harmaceutlcally acceptable salt, solvate or ester thereof concurrently
or sequentially with (b) at least one additional agent, drug, medicament, |
antibody and/or inhibitor for treating a CXCR3 chemokine receptor mediated
disease, in combination with a pharmaceutically acceptable carrier.

41.  The method according to Claim 39 wherein the compound binds to a
CXCRS3 receptor.

42.  The method according to Claim 39 comprising administering: (@)a
therapeutically effective amount of at least one compound according to Claim

1, or a pharmaceutically acceptable salt, solvate or ester thereof concurrently
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pharmaceutically acceptabl ¢84salt, solvate or ester
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consRinEroN B PR AL SRpBPHHETS By GEEroRdal ant-
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inflaansitelyidigeadfe. non-steroidal anti-inflammtory agents,

COX-2 inhibitors, COX-1 inhibitors,
44.i mfuFstipg phinkikiting o PlackingoFcal Mediatest ¢hometaxis in a

oo RREFPhR] o S5 2t bl s SOMBNS o e
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10 GI3Rb 4 PR PO AC oAbl StmEr A OBESER eRasl ¢
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gatl ent in nee_d_ 0 such treat ment
sucodrgatinenhgompnsingsadminigieting tchthepratientta therapeutically

therapeut i cal effective amount af: a).at |east one
eftecg i Sl 6E 5l e Oft cehovid 2tprdne s Bl Aust e al |y
pha@ﬁ@@@w&éng #Rbbtah® bRt ®ldte ¥ Rteritheraaf concurrently

or WD 2006/ 091428 PCT/ US2006/ 005122 186 sequentially

46.wi tThe methad aeeaydingrie Claim danthesmietiacaompsiginghe gr oup

adrfifRE T B8 pale BT A RRLER T SheebE RO A Tpqe tapst
onecaompountts aceuttiing fo @l@imqu@dsgvmtﬁacbmi@ﬁly SEuEpRAIE Salt,
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conmpounds an C 53. A
solyate o6 gsier theresf Fﬂ@gg'b@ﬂth’aq’rrﬁngeﬁf'ﬁ%){rwﬁhi (Bhableagt gneye
i j ' b t hod
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the GRS/ ih Aok uppreREsS RidiRbirdxatbt BzdtRlopiihe! 8A%-one
conpound sel ected fromthe
mercaptopurines.
47. A method of treating or preventing graft rejection in a patient in need of
such treatment comprising administering to the patient a therapeutically
effective amount of at least one compound according to Claim 1, or a
pharmaceutically acceptable salt, solvate or ester thereof.
48.  The method according to Claim 47, the method comprising
administering to the patient a therapeutically effective amount of: (a) at least
one compound according to Claim 1, or a pharmaceutically acceptable salt,

solvate or ester thereof concurrently or sequentially with (b) at least one
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51. 1 he( aRe&d st’freatmg rheumatoid arthritis in a patient in need of such
treatment the method comprising administering to the patient a therapeutically
effective amount of: (a) at least one compound according to Claim 1, or a
pharmaceutically acceptable salt, solvate or ester thereof concurrently or
sequentially with (b) at least one compound selected from the group
consisting of: non-steroidal anti-inflammatory agents, COX-2 inhibitors,
COX-1 inhibitors, immunosuppressives, cyclosporine, methotrexate, steroids,
PDE IV inhibitors, anti-TNF-a compounds, MMP inhibitors, corticosteroids,
glucocorticoids, chemokine inhibitors, CB2-selective inhibitors, caspase (ICE)
inhibitors and other classes of compounds indicated for the treatment of
rheumatoid arthritis.

52. A method of treating psoriasis in a patient in need of such treatment
the method comprising administering to the patient a therapeutically effective
amount of: a) at least one compound according to Claim 1, or a

pharmaceutically acceptable salt, solvate or ester thereof concurrently or
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sequentially with (b) at least one compound selected from the group
consisting of: immunosuppressives, cyclosporins, methotrexate, steroids,
corticosteroids, anti-TNF-a compounds, anti-IL compounds, anti-1L-23
compounds, vitamin A and D compounds and fumarates.

53. A method of treating ophthalmic inflammation or dry eye in a patient in
need of such treatment the method comprising administering to the patient a
therapeutically effective amount of: a) at least one compound according to
Claim 1, or a pharmaceutically acceptable salt, solvate or ester thereof
concurrently or sequentially with (b) at least one compound selected from the
group consisting of: immunosuppressives, cyclosporins, methotrexate, FK506,
steroids, corticosteroids, and anti-TNF-a compounds.

54. A method of treating a diseas'e selected from the group consisting of:
inflammatory disease, rheumatoid arthritis, multiple sclerosis, inflammatory
bowel disease, graft rejection, psoriasis, fixed drug eruptions, cutaneous
delayed-type hypersensitivity responses, ophthalmic inflammation, tuberculoid
leprosy and cancer in a patient in need of such treatment, such method
comprising administering to the patient an effective amount of at least one
compound according to Claim 1, or a pharmaceutically acceptable sailt,
solvate or ester thereof.

55. A method of treating a disease selected from the group consisting of:
inflammatory disease, rheumatoid arthritis, multiple sclerosis, inflammatory
bowel disease, graft rejection, psoriasis, fixed drug eruptions, cutaneous
delayed-type hypersensitivity responses and tuberculoid leprosy, ophthalmic
inflammation, type | diabetes, viral meningitis and cancer in a patient in need
of such treatment, such method comprising administering to the patient an
effective amount of (a) at least one compound according to Claim 1, ora
pharmaceutically acceptable salt, solvate or ester thereof concurrently or
sequentially with (b) at least one medicament selected from the group
consisting of: disease modifying antirheumatic drugs; nonsteroidal
anitinflammatory drugs; COX-2 selective inhibitors; COX-1 inhibitors;
immunosuppressives; steroids; PDE IV inhibitors, anti-TNF-a compounds,
MMP inhibitors, corticosteroids, glucocorticoids, chemokine inhibitors,
CB2-selective inhibitors, biological response modifiers; anti-inflammatory

agents and therapeultics.



