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865-873 ( 1994)) Chemokines are capable of selectwely inducing chemotaxis
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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
by chemokines in responsive cells, including changes in cell shape, transient
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(Regu ated on Activation, Normal Xpressed and Secreted), and the
macrophage inflammatory proteins 1o and 18 (MIP-1c. and MIP-13) 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, characterized (Loetscher, M. et al., J. Exp. Med., 184:
963-969 (1996)) and designated CXCR3. CXCR3 is a G-protein coupled

receptor with seven transmembrane-spanning domains and has been shown
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increase in intracellular calciumconcentration. 5 The
CXCR3 receptor nediates Ca 2+ (cal ciumion)
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CXCR3 recognizes unusual CXC-chemokines, designated IP-10, Mig
and I-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 IP-10, Mig and I-TAC are lymphocytes,

particularly effector cells such as activated or stimulated T lymphocytes and
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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 (IFN&), while the expression of IL-8 is down-regulated by
IFNG (Luster, A. D. et al., Nature, 315 : 672-676 (1985); Farber, J. M., Proc.

Natl. Acad. Sci. USA, 87 : 5238-5242 (1990); Farber, J. M., Biochem.
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induced locally by interferon-gamma. Thus CXCR3 plays a role in the
selective recruitment of lymphocytes, particularly effector cells such as
activated or stimulated T lymphocytes. Accordingly, activated and effector T
cells have been implicated in a number of disease states such as
graft-rejection, inflammation, rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease (such as Crohn's disease and ulcerative colitis)
and psoriasis. Thus, CXCR3 represents a promising target for the
development of novel therapeutics.

Reference is made to PCT Publication No. WO 93/10091 (Applicant:
Glaxo Group Limited, Published May 27, 1993) which discloses piperidine
acetic acid derivatives as inhibitors of fibrinogen-dependent blood platelet

aggregation having the formula:
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the formula: X5 B X1 A D Rl x21,,~" X4 X3
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RenovarR?THt., Pub ed Nov ro27, whi ch
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transrlant_rejection b¥ detection of chenokines, for
exaplllestrakEreorapaumte’ HredBekEads in urine. 15
Reference is al so made to PCT Publication No. WO
03/082335 Al (Applicant: Sumtono Pharnaceuticals Co.
Ltd., Published Cctober 9, 2003) which discloses

nmet hods of screening a CXCR3 |igagd and net hods o
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dose of a I i n a/brologi cal le. {WD

2006/ 088837 [ U%2006/\05123 7 Reference ihg_alsg,
made to PCT Publ i i : pl i cant:
M | | enrdisemmBhar nacests~<al s, | Cct ober 31,

2002) which discloses imdazolidine conpounds and

their use as CXCR3 antagonists having the formla:
X1\ Referscelis alsRmameoo Publigatiar blo. WO 9620606 5b |

(Aplpﬁgarrft: IJ 6Ra§1 é‘aClA./S.R,Fﬂ’&blg‘heg%\aprh/EQ,Fqg%mﬁ@hfo%cTose%

piperazines as platelet aggregation inhibitors having the formula:

Xs B
x1/ X T

R1_H_

Ko A
X3

X4

Reference is also made to US Patent Application No. US
2002/0018776 A1 (Applicant: 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. Ltd., Published October 9, 2003)
which discloses methods of screening a CXCR3 ligand and methods of

diagnosing type 2 diabetes by detecting the expression dose of a CXCR3

ligand in a biological sample.



R12b 9 An illustrative conmpound of that series is: NC

CN NN N Reference is also made to PCT Publication
WOR006E380B/ 101970 (Applicant: Sm thkline BeecCP@isS2006/005123
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An illustrative compound of that series is:

SASREDE

Reference is also made to PCT Publication No. WO 03/101970
(Applicant: Smithkline Beecham Corporation, Published December 11, 2003)
10 which discloses imidazolium compounds and their use as CXCR3 antagonists

having the formula:
R4
R4 /k R5
\X/\N \N+/\Y/

Ry Rs

An illustrative example of that series is:
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for their prepaatlon and their use in the modul ation
of Refecinmelisalsh swaledondS iRagenthpplicationINe. USR1 A N

20Q330sdi054 AT hableent Mg o1 IR Mardt 2 aboad and

relaT@@bgtérﬁ US eed4 1390 @pr(vx@pn@eﬁqtt Kl ired ét s Pablishaf
I ati ng@CXCRS activity. For exanple, there is a

5 Sememberaﬁ Of) meueheisclosah gomnauasisexith 6XCRIB aeldys
\ﬂ}ﬂd nﬁg % Qns associated with CXCR3 such as
hae 0k ay 15 conditions (psoriasis and inflamuatory
bowel di sease), autooi m;u%e\dl sease (nultiple
sclerosi s, rheumatoi leart hrirtis) and graft rejection

(all ograft and zenogrlaft rejegtions for exanple) as
wel | as infectious d|§eases Rrs and

N
4
R SL—=&

An illustrative compound of that series is:

10 Reference is also made to US Patent No. 6,124,319 (Applicant:
MacCoss et al., issued September 6, 2000) which discloses compounds

useful as chemokine receptor modulators having the formula: -
N z

PN

N R

X/\(]) n
%N Ar
Reference is also made to PCT Publication WO 03/070242 A1
15 (Applicant: CELLTECH R& D limited, Published August28, 2003) which
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tunors, fixed drug eruptions, cutaneous del ayed-type
hypersensitivity responses, type | diabetes, vira
worenwn/gfss? s and tubercul oid | eprosy. 20 There PGI/HSI00€0)5123
for nethods of treatnent or9 prevention or amelioration
of one or nore synptons of di seases and conditions
associated wwth CXCR3. There is a need for nethods

disclosessomnaunds usetitass chemokina rsicagtariehibieren s

Y/ 006/ 005123 10
tre%m%@%m%% ngﬁﬁghga?%-@n#@%bodl ments, the
present invention dis@l oses a conpound havi ng the
general structure sho in Formula/ly GN R3 R6 N 3(N

R12 (RlO)xeNND mula | or a
phar maceuti ca __\L ept sol\wat e 0n ter

t hereof , wher \ |Ag%l —F
heteroaryl or het rocycl gnyl nt ai ni ng at Ieast
one -C=N- noiety Bs part Rof said Yoaryl or

T nEeSERGR piso ke 16 Er PybiRol W&Z@%ﬁ@%%? Sﬂéﬁ'
om)m@e% %W/efhzfmo%dﬁﬂéa&r Q4RazeRBEH R &MY PAblidhedN -

, S(O and $( ring, which noieties
Febarary 38 "'t20943 a\t’mcfbdlsaldseerps/nﬂmnee@erivamleeagorocesses for their

Praygtapanr g i Ao B BB mobHA O or R mlun & BlsRape paying the

forrnggbstituted, or (ii) 15 optionally independently
substituted on one or drore ring carbon atons with one
or nore RO substituentjs, or on one or nore ring
nitrogen atons w or norg'R8 substituents,
wherein said R N
or different;{R& i et i’€5] can be the sane or
different, eac i/hg 20 iindependently sekected from

, alk n/yl ar al kyl ,

-CN, CF3, hal oal kyl, cycl oaI Kyl , haNoge

hydr oxyal kyl , -N=CH (R31), -C(=ON RSO) 2,1 - N(R30) 2,

-OR30, -S02(R31), -N(R30)E =0 N(R30)2and n

-N( RSO)C( =0) R31; the R8 noi eti es can he\s,ame or

di f far.en |nde endent | 25 sel cted from
wHek S BBERINGT & B 98 Cof MBI OmAtiedg W kol BPIA
mtﬂf@énaét&}ﬂs cycl oaI kyI aryl, heteroaryl,

heterocyclyl, -C(=0 - aryI hal ogen, -(CH2)qO—I

There is a need for compounds that are capable of modulatmg 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
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.
There is a need for methods for modulating CXCR3 activity using the
compounds provided herein.
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(CH2) gOR31, - (CH2) gNH2i - ( CH2) gNHR31,
- (CH2) gC(=0) NHR31 CH2) gC( =0) OR31, - ( CH2) gSCORR31,

WO (@B3sgASORR31, or - (CH2) gSC2NHR31; WD 2006/ OBSBBF2006/005123

PCT/ US2006/ 005123 11 the R® noieties can be the sane
or different, each being independently selected from

the group consisting of H _alkyl. alkenyl, alkylaryl,
aryl al kyl, al MM&X.QE@H,E_&ME_N_MI oal kyl , cyano,
het eroaryl, heterocyclyl, hydroxyl, - C(=0 OR30,

In its@hal) mmm)rﬁentsmwea)m(saeomenn@q difchideglg corfippiand Balying

the ZebiEy %Po%ﬂﬁﬂéwn '?‘?‘Jélrﬁb“é% bRaL () gNSOZRaL,

- (CH2) gSO2NHRS Y, 2, -N(R30)S(02) R31 - N( R30)
C(=0) N(R30) 2, 2(R31) -S02N(R30) 2, =0 and
=S; the R10 ni pi can be the sane or different,
each being i 9 P Iect ed fromthe group
consisting of H alkyl,]| gy ®RPkyl, aryl, 10

het er oaryl , het er oc%qb)e cycl yl, al kylaryl,
aryl al kyl dd xyaI Kiy | O) R30) 2,
- (CH2) qOH, (CH2) gOR31 /ﬁa‘f%’g-e . and

-C(=O R31; the R11 noi etié é'an be the sane or
different, each being indengpsdgat!ly selected fromthe
group consisting of H, alkyl, cycloalk aryl, 15

or énpharpagapticatheaesanigleyaalt, ﬁ@k\/éta)@ye$t@h§31eregi Mgheé@w

G630 seafion BRI ea oS Rty B TR T
Cmgﬁ”‘é@f%ﬁafﬁoﬂ? e or oap L c?ﬁ;ﬁ ey~
he ggqcuy S)eRy Reng, said b% g fg@mmarﬂﬂ)t@é?@z) R31:
add%@oﬁélfgqi(oq%télﬁm@ drleV6r Prd ‘rrﬂﬁet'@{'?@lﬁ@%dcfy&%‘?ﬁé ﬁ}’cfup

clo et er oar eterocyc
cort&eﬁtmgcm‘WI NQ—> O)n@ Baﬁl (Oy abd 4 ( @b endh¢ oimg, Wthh moieties can

be 1S TSRS ATaTeRl coeh toitd BriePbydetibepbietit lmhdr ikgsn
sail %@é}%ﬁ%ﬁ )] héte‘i@&ﬁ%@ﬂ' rl'ﬁbQ:a‘ﬁDd)@bltﬁér (it G\@sdﬁ%@tuﬂ@d &dri(§p

he sane or different, each being
opﬁncmﬁdipemmnmkiy}nﬂye belkstisdtec @mona @rgm@@p“lragm@rb@ma’ﬁ@m@fvvlm

ong Pl 1ot hor bRl o2 s MR Py proms wih one

or @'okdRe@u@stltu@hisyl/\m_@lréih@did Rildnl RUbigstitlents can be the same
al koxycar bonyl , am noal kyl, am dinyl, aralkyl,

or diffgratdny| , aral koxy, aral koxycarbonyl, aral kyI thio,

I kenyl ,
2 S, oL Sh o B N et St Ko

md%ﬁeheéteﬂw@aflgd:ted fﬁneireltm:gcdqd coﬂmtEth@Mdl &yl alkylaryl, aralkyl,

a tro, flu 0X

oY B tpeitu; exdigabr Ralodees bydipalit ABS GRS
- & W»OR@%@; 3] @T&bg@“ﬂ hd
C(;(;?ﬁgg %?Cgu ) al kynylg%(E %5{ dQ%
-N¢ N()R%h) 2, -C(=NR31) NHR30, -

the R® moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, alkenyl, alkylaryl, arylalkyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl, -C(=O)-aryl-halogen, -(CH2)40H, -
(CH2)qOR™, ~(CH3)eNHz, ~(CH2)NHR®, -(CH;)qC(=0)NHR™",
CH2)C(=0)OR®, -(CH2)sSO2R*", <(CHz)sNSO2R*", or -(CH2);SONHR®";
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C(=NOH) N( R30) 2, - C(=NOR31) N(R30) 2, -C(=0) OR30,
-N(R30) 2, WD 2006/ 088837 PCT/ US2006/ 005123 12
WO NORBSBRE( =O) R31, - NHC(=0O) N(R31) 2, - N( R30) C( =QrcC?832006/005123
- N( R30) C(=NCN) N(R31) 2, - N(RBO) C(=0) N( R30) SO02( R31),
N( R30) C(=O) N(R30) 2, - N( RSO) SO2( R31),

%)E%}C?AZN(%%% ééifje Sa'@e@ q.)%)n'?'%% %EPQ %ﬁo@nd@nﬂy
sel@bié%fﬂﬁ@ﬁn' melg\foweoﬁa@tuf%ameblk% Myl QF@QW%&W

forma five or six mbered aryl, “cyc
alkﬁév,eam@l@ylyaryl Iycleatio)cyany) heisrodmt, mmarmyclm ngdroxyl

COORR R PR R AT SRR Y.
(C@ﬁ)gcgﬁ E Sthg)gNazaJSde&gJHR@eQCfHZI)I%(%JNIPLR@gg«'iHX )eSO:RY,

(%Dcé‘i\?’@char(Oé‘é ctsr%'\éhﬁe dN('%F J£ NERT)S S(E@xR°"bei ng

N ﬁ‘?‘“@ﬁﬂ O eyt SRR b ar s '

al kiHeaR{ mouaiekxiahft?e?ﬁ@r Sy or@llﬂ@flblfﬂ?te%rcﬁafeyrﬂg
u
indBpEHuS Y elmBie i s Blgun Condiaing, of Mapliyicpycloalkyl, aryl
hemr@darfyemwteroayabh XMete@cﬁ?dﬁﬁPWRﬂE%S%ﬁWalW@d@H hi o,
hy‘@’%}’%% Q%ﬁoﬁ?kéﬁ% p)qgﬁ 2)agfRanr Rnymalmrbg@h,

anthaCpsd 1;, het er oal kyl , heteroaryl het er ocycl yl ,
het cI en roxyal kyl , roxamate nitro,
t?u ro y1 dret 'Sﬁfa}q )ﬁfme ord ?@bﬁ?& beingH2) gNH2,
mdepéﬁb’émf\wséted fﬁd?hlza@@( ing Wél@(?é’%@%ﬂ%]@iyl

hete&a.%; roc ]hgl@&ep:g@;qs nyEIE;R 31 GRS alRacarboxamide,
90_292 gﬂgm qmog (ﬁéaé N@?@) Ng@(@%) N?%gfz@ﬁ?@mﬂ

#fqoapiNersh bejing independently

seiehlo @é@%@%@@éﬁ%&@@fb 3|R:§|R3§}|C(CP(§§§\§§@5 -(CH2)qOH,

‘ra(nassxag R SRSO - SO2N( R30) 2, - S02( R31)
)3;. 25 Y is selected fromthe
gr ou'b5 53 5 Gy fé n'BF’ e’@@@ﬁ?%%’d%lﬁhﬂ' cyalgalkgnylzand 13
) r
het%((i)aryl’ @@%r&:}élenyl&%fér lsring ﬁgﬂﬁg 8 %‘ﬁt_ﬁ%%éﬁ\g

lndepp&cumm sglectedfIonORB® ot N, M@H{'@(\#@Q\Bﬁ@@hsubsntuted or

BRI o SRR e g

| oal kyl ; 30 heteroc cIenyI or

het BPOayaliotetap paie RS2 PbSIMeP1. RepbPeigL! eny!
lndﬁg?g%ﬁ?éﬂg%&bgﬁdnztliééﬁer%g%dd"% %tinpgof':?*l élpgh%én}/}l alkylaryl,
alkymdeplsaxe ralkylamin, @myadldcamxyhellqﬁmipraawlsam/itmg of
alkylsuley |ky?s|ulﬁ%n§|r ¥|kox é/art)gﬁg/ll,(grﬁm IKyl, Zm«?n%, aralkyl,
aralkenyl, aralkoxy, aralkoxycarbonyl, aralkylthio, aryl, aroyl, aryloxy, cyano,
cycloalkyl, cycloalkenyl, formyl, guanidinyl, halogen, haloalkyl, heteroalkyl,
heteroaryl, heterocyclyl, heterocyclenyl, hydroxyalkyl, hydroxamate, nitro,
trifluoromethoxy, ~(CHz)qOH, -(CH2)qOR™, <(CH2)gNH, -(CH2),NHR®", -
(CH2)eC(=O)NHR™", -(CH;)sSO,R®, ~(CH2)NSO,R®", -(CH,)qSONHRY', -
alkynylC(R*");0R™, -C(=0)R*, -C(=0)N(R®),, -C(=NR¥)NHRY, -
C(=NOH)N(R®),, -C(=NOR®*")N(R®),, -C(=0)OR??, -N(R®),,
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WO 2006/ 088837 PCT/ US2006/ 005123 13 heteroaryl,
het erocycl enyl, heterocyclyl, spiroal kyl, -CN, -COQ2H,
WO Zs@BBREL, -C(=0) R30, -C(=0 N(R30) 2, - (CHR3B)TO006/005123
- (CHR30) gOR31, -(CHR30)gNH2? -(CH R30)gNHR31,
- (CH2) gC(=0O) NHR31, -(CH2)gSO2R31, -(CH2)gNSO2R31, CH2

N ERR:, (N TR bR ORI R A s okso
ﬁ%&r@ﬁﬁ“ di f? er eﬁg@ygi? RNbFéfquSOQﬁﬂa NSE?:?? :@m(pgo)z
N@*)ﬁ@ﬁa%)r@mmﬁ)@@m Bt S Cer O (AP AR,
SO R SRR -08RR s BITR  t by atiamegiyely tyg R

mc(&lii?s) é}r@ﬂlr{k)éb%?éthe'r &cﬂ’ﬂ%ﬁﬂﬂiw ||<_)|£ siX ﬂé%)t%?@ﬂ %r*ﬁ}’bycloalkyl

ycl oa

et PR ISRy (S Ea Ktoa bTois S e ik y|

mer%@@%jgacrﬁa@? é'k&/&,ﬁ%%{:@fé%&%@gnwy?r heteroaryl ring is

fuseld@dd) e@)d\ih@lf&séd :ﬁ i€ 6pBdENySItaktisy vatryd-4 R
(CH2) gC(=0O) NHar yl , )gC( =0 NHar al kyl ,
mm@f@%) gC( O) NHcycl oaI kyl, 15 (CH2) gS02al kyl ,

(SE% gsozar ardksatféﬂ be %%m Sab&Ach being

mde(o@Hﬂ}agNSéﬁlabtqd from(t@é@gmﬁﬁﬁaélkymgibw atkyl, alkenyl, alkylaryt,

e recoly e i) tiogene s%kmhﬁtngm' alkylthio,
IK(V( LG gdlﬁgl félb(d_)xycaftg@) %H?p{ akmll'dlnyl aralkyl,
araiher@rlo@wii%warallk@ty@amm ;aralkzmhlé??nﬂearévb@rwxy t he
cafttfalBhenEng Slpaiul &y saAkerl. oot SunurGRE Rgken?
ha&iéﬂWl heﬂbi@dll@ﬂylﬁeteﬂfaf}il,, hewr@baﬁyz%l hébé%@ﬁ:llé?WI hydroxyalkyl,
hyd(qaamag@amlyrp, trlfmp@m)eﬁ@iwm &ﬁ Cﬂﬂa@%m@%ﬁ”oﬁlk& NH;, -
% ::Eﬂzgf ar ym% CHl\ﬁﬁéo(’ﬁh—IZ) %3% r%f\ﬁg-lta)?‘gimkyl
(CHGerNH@%J @aﬂtl R’ NRES), Kltsz -iokr\f R:O
-011@5‘%@% Q&ZN@HM% E&zﬁléﬁi’lﬂﬁy e OR3°,
PSRN g el ooe”

-N(F@i%»@msmwm»l N(R@WO@MW%)B@I R), - R”)C( OIN(R®),,

:Nfé%%%%ﬁ* SRR LR Bk 5r

ReDalisg0,(RY WWH&

CH2) gS@N%SaI Kyl aryl’, CH2
- ( CNZ'ﬁg?@MPﬁ fegnk he gm@m@mlwﬂc@ealam bond,

h | h 4;
(&K e%eﬁéjf}/,(i eny/, eteroci_}/é:%}/r (CHRrygtroar:sy) r(ns)to

-C(=0)-(CHR"™)-, —C(=O)—(CHR13)r-, -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 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,
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WO 2006/ 088837 PCT/ US2006/ 005123 14 nisOto4; each q

can be the sane or different, each being independently
w@edoeosssa’ from1l to 5; and r is | to 4; 5 w t hp@®ES2006/005123

provi so that there are no tidw adj acent double bonds in

any r|ng and that when a nitrogen is substituted by

nolohoa EFIo/Bp iR, etacRuyrioad A, ST sC rIoR™,

-C amRﬁ%rcermmR?é)at WO}amemHRﬁ%goﬁggucg%@)q?ﬁg» -(CH

d
RB@@@%@Q@%‘@&&-OMM E{C&Z)&?% 1#6HelaNSORY " mwher ei n

CHAROAT %sﬁﬂfﬁ*zf. o B QIR e NRSSeR™), -OH,

OH%J-GSQQI‘Q@R Bl anaf sald heteroaryl or heterocycl enyl

sai d heteroaryl or heterocyclenyl ring
"Sbé@%o)mal ly additionally containing one or nore

n?l el FQ@ ng&bggé g%bbbgﬂ%tsgﬁb«%§PHﬁe%%ntCQQéﬁ Bb0 of N
mdﬁpé@derélsy sﬂectedérmhéhesgrmxm«:%rwlétfrfg@fﬂﬂ alkyiclalé@%lrﬂgaryl
t
aralff BRI oy RGBS - m OB G etk - i )
(CHU’);(D@R?IGPW%@HZ%OEG'W )(CWQ@%@\M y. %HQF@%QSHSQHM

tituted on one or rmrer on at

(Clﬂxz)qu'ﬂz e(Gd2)sN betkvl, ué(ﬁHs),qN(ﬂlkyibn e(lﬁi-lcc)dgNHalkylalrylng

(CHRIAT B ARy el "N w RS RD A BE ekt -
e @f b e T R he
c@@qﬁ@%rg& B HONHETRIkY R Gl O iHaOIaalky. -
ChT AP AREB RN A0 Rkl Sormelety
CH%CyCB@g(yIRSﬂ_O)H»)},(\IB@»‘)a(B(y#OIG}H Bﬂ)ogg@'{aﬁ’)ell ame of
can

(CHg) '\ﬁ&@%ﬂ Qgﬁ} 'B\%E)n@r Eﬁﬁ?ééh@)ﬂﬁﬁ@ﬂcﬁ@ﬁ%’{ ed flrom t he
R e T8 oSk, TP
(CHnéctSe@M@najhyl (@Mﬁ@@NHoychmm@%émcycl@H?D Gistétocydyl,

CH2 O NHR31, CH2 O OR31,
and “%%% ((CI—|)2)qu(NSO)2R 31, or %%3(2) g)SOQNHR31;

t h&h%%@éﬂl@(}@lﬁbehﬁe shmesan@ifieferfll $4&H B8hg each
sel ected from the group

ei ng i ndependentl|y
md@@,@fg?egt lyiglestedfroal i groaupmm)spstln@q{yalllaﬁwlkylarwI aykyl ,
araW 2%%&%%6!?%#%89!65 %%W Clllz)quIkylaryI, ~(CHz)qOaryl,
-(CHz)qOaralkyl, -(CHz)qOcycloalkyl, -(CH2),NH3, ~(CHz)qNHalkyl, -
(CHz)qN(alkyl)z, -(CHz)qNHalkylaryl, -(CHz)sNHaryl, -(CH,),NHaralkyl, -
(CH2)qNHcycloalkyl, -(CH2)sC(=0)NHalkyl, -(CH,),C(=0)N(alkyl), -
(CH2)qC(=O)NHalkylaryl, -(CHz)qC(=0)NHaryl, -(CH2),C(=0)NHaralkyl, -

)a

)a

one

(CH2)oC(=0)NHcycloalkyl, -(CHz)qSO-alkyl, -(CH2),SO,alkylaryl, -
(CH2)qSOzaryl, -(CH2)qSOzaralkyl, -(CH,)qSOzcycloalkyl, -(CH2)qNSOzalkyl, -
(CH2)qNSOqalkylaryl, -(CH2)qNSO.aryl, -(CH,)NSO,aralkyl, -
(CH2)qNSO.cycloalkyl, -(CH2);SO,NHalkyl, -(CH2),SO2NHalkylaryl, -
(CH2)qSO2NHaryl, -(CHz),SO2NHaralkyl, ~(CH2)qSO2NHcycloalkyl,
heterocyclenyl, heterocyclyl, and hetroaryl;

mis O to 4;
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al koxy, am dinyl, aryl, cycloal kyl, cyano, heteroaryl,
heterocyclyl, hydroxyl, -C(=0 N(R30)2, -C(=S)NR30)2,
WO gossaBkyl , - (CH2) gOH, - (CH2)gOR31, - (CH2) gMERDUS2006/005123

- (CH2) gNHR31, - (CH2) gC(=0) NHR31, - (CH2)gSO2R31, -
(CH2) gNSC2R31, - (CH2) gSO2NHR31, - N(R30) 2,

t?%) R31, 5 -N(R30) C(=0O) N(R30)2, -OR30,

1 SO02N(R30) 2, =0 and =S; the R10 noieties
canebeh groandzettheosareé bf eifferent, @aeh Hedhd hdependently

i ndepen sel ect ed fromthe group consi sti ng “of
al k¥ ecéﬂgtf‘?iél T be heteroaryl, heterocyclenyl,

het eisoryehyl . al kyI aryI ’ aryl al kyl, -CO2H,
hydr oxyal kyl , - C(=0) N( R30) 2, (CH2) gOH, - (CH2)gOR31
with GRS proviso tlsgxéithere(are nb(lvsmaidjaeém@cﬁiﬂe bbh&s Wlany ring, and
peties. can different, each bein

el RiB RiERRRy S st SRR b RVEpmuTsc oad e A aroups
maglerbprinenl aahlirky pack buegigalg heterocyel vl

eterocycl enyl, al kylary aryl a , car boxam de,

coeln anqtbpag@mangnqrm—mt)egmsmm m@ﬁﬂon bisclges the cOmpandd
of Tl &bt bR Bk st Foh sy alB s esiardhiotant,

whgn'edxup conS|st|ng of H alkyl, -CN, -C(=0 N(R30)2,
gOR31 and -S(2)R31; ring Dis a

i v‘é r?@f&ﬁeﬁés ﬁén@@frmr@%mﬁpnwl or Wteroaydtmw ringar y! ,

I h
corf A ¥ast IR SO BB redlal§l SRERYer R0 S o
hetNrquh@mgl nng |smxj Betésoamubﬁétdr@éy@er%ﬂ rm@l@iﬁﬂ@ﬁéﬂ y
|tut with 1-5 i ndependently sel ected
ac R T noiens Sromet’ el selbeied fEamdogrou
i I h
o e Ol Der BLOL RS FRCF Rtk PR PR ppiRTLSs B

be &Q@Eﬁye or diffeseyt, eack peing mmd;apahélglhﬂlwsale?ﬂebpmr‘ther wherein
sul fin

sald PETIEM BPDFEran RIS BPuiapibe Stavodivapbliien i
optmhallyy‘ldepeﬂﬂéhﬂﬁ@%sht%@'d?PéSb{e o@h%r%orﬁ#&fr%xﬁ%:tomf

aral kylthi o yl, aroyl, aryloxy, cyarno
ON&QMess Beﬁbetltﬂ@ﬂWyDr of e @i mple nhglmigmgen datah'mah/kfybne

or ﬂgiegfﬁgggﬂé%ﬂet%entgeﬁlﬁé% ég'dkeet eﬁ%gy Me@ts RaR bg the same

or différehtjor onet hoxy, - (CH2)gOH, -(CH2) gOR31, - (CH2) gNH2f
-( NHR31, 30 C(=0) NHR31, - ( CH2) gSC2R31,
27 jgties %@H@F B@@mresqr dﬁeg@myem@mg) 20R31,

mde(%no@hﬁﬁ%eleo%d’@b@gtﬁ%%wﬁ?&a%ﬁg@ol}%ﬁ%%y@%ylaryl aralkyl,

-CN, KKFRBO?wa'kyi NyRB@)HH, :I@)ld?@én FryrG ) (M%(R“)

O & Rt KRR L NS SR vo

-N( R%?Fé 37 PCT/ US2006/ 005123 16 - N( R30) S02( R31),
0)S(O 2N(R30) 2, -OR30, -0C(=0) N(R30)2, -SR30,

the R® moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, alkenyl, alkylaryl, arylalkyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl, -(CH2)qOH, ~(CH2)q0R¥", ~(CHy)gNH;,
~(CH2)NHR®", -(CH2)qC(=0)NHR®", CH,)C(=0)ORY", -(CH5),SO,R%!, -
(CH2)qNSO2R™, or -(CHy);SO,NHR":

the R® moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, alkenyl, alkylaryl, arylalkyl,
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- S02N(R30) 2, -SO02(R3'), -0S02(R31), and -0OSi (R3(3)3;
or alternatively two R20 noieties are |linked together

W@ 2006088%87R five or six nenbered aryl, cycl oal kpeT/US2006/005123

heterocyclyl, heterocyclenyf, or heteroaryl ring
wherein said five or six 5 nenbered aryl, cycloalkyl
het erocycl yl, heterocycl enyl, or heteroaryl ring

alkdxys eenidioyt iang, wda@lkylh@wn@étﬁterqagyh Beispedyshal mxﬂroxyl

SRR o gl o
(ﬁ*ﬂ-ﬂen@tﬁEE L,MHsséF eE(BIlGIQ) C(mm)MHSR?’};immz WD?R%U ng of H,

en a a a (0).4

< e GO RS IR VRS Q3R

b L aoh k bf | §
%Idl})(géyBaR%R ) ?[bam n$§)l‘(¢< 31? @d @Kﬁyolgn ggpﬂy ,
ar aﬂhleem?lmo@na‘s Icambe theadalnme(mdrﬂmelyﬂ pael aking t hi o,

indZhdndethar ey e of i iRgT Ma atiaahy. e SR
hetbﬁiaﬁ’?loﬂbt@'bcy&@mm l@ﬁépdcycl%ta&kyiawtl atylalitygt-©tycl enyl

vdr B CQME T SR (oRe S, 20

and( ﬁ@%—CbNHRSl - (CH2) gSO2R31, (CHQ)gNSCQRSl

S?Z@ggés caa@(begl < ﬁgnyl %Hz@%)%%sl N@%:Img

indefé é@i’é&%@)f?omﬂ% UPRShsistiry &3}9 ) @kyl, cycloalkyl aryl,

Eim bl i YR
Z @%@%%(Rsfg%@? bRso @m’

N(m@t@S cangzy heigame o e'f&in(dﬁﬁéwéenﬂzf

selbgsale#é@?ttgg gfresw%@{%mcg@klgw gﬁgfoyr\((ﬁm3g§g)_qqﬂ,

(C-HSQ @nd, S(O( 25 OR30) -, - CH(C(=0) NHR30) -

% oar%ﬁ? to Qﬁ% %&Rﬁ%@%@/a oalienyl, aryl

heﬁg{)@&f‘ﬂét«%ﬁ@dclgnylsor%é%ww rln? h@b%@ﬁﬂe@é\ﬂatorﬁé |

ocyclyl "wherein the Cycl oa het er ocycl enyl,
indepententy selgcted frors @.uS od wmereirngng)D iBhes stltuted or

op{’s‘i%eﬁéfa@esﬁ?%g Ml e AR ey S RIRELY g

pet bRy oaiRscsays en %C'e%z'toﬁﬁf%ﬂ@pﬁl%% i Bai k1
mde?@ndeﬁ??Ebletgd:@(:rﬁ%g%)g‘r&ﬁ'_g@bhﬁlgﬁﬂ%%fH W@%alkylawl,
a“@ﬁ%m@ﬁasalkmmmwimr@gxy 141 kylhpéey@@yh@w#m
Ao R gt kP RSt 2o B B e
aralke§P24RIRoxy; BHIkERcBKHRINYE, aralglthioS8RI R&byl, aryloxy, cyano,
cycloalkyl, cycloalkenyl, formyl, guanidinyl, halogen, haloalkyl, heteroalkyl,
heteroaryl, heterocyclyl, heterocyclenyl, hydroxyalkyl, hydroxamate, nitro,
trifluoromethoxy, -(CHz)qOH, -(CH2)s0R®", ~(CH2)qNHz, -(CH2)qNHR®", -
(CH2)eC(=O)NHR®, <(CH,)s802R*", -(CH2)NSO2RY, -(CH,)qSO2NHR™, -
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*),,
N(R¥)C(=0)R?", -NHC(=0)N(R¥),, -N(R**)C(=0)OR*",
NRP)C(=NCN)N(R®);, -N(RP)C(=0)N(R**)S0(R*), -N(R*)C(=0)N(R*),,
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the R30 noieties can be the sane or different, each
being 5 i ndependently selected fromthe group

weomsiossssng of H, al kyl, al kylaryl, aryl, araP&yU$2006/005123

cycl oal kyl, ON, -(CH2)gOH, 16 ( CH2) gQal kyl ,
-(CH2) qQal kyl aryl, - (CH2)gQaryl, -(CH2)gGQaral kyl,

AR SR,

-SONRE) 0805 EEQ?’P()(l OSO(RH) -] R%Z&dr alternatlve a/ two R2°
I kyl, - (CH2) qC(=0) N(al kyl ) 2
mmg&mag@ ej(hﬁratqu)rm a(fqugrgen,x\ H@mpgr.eﬂ aryl cycloalkyl,

hetero By BT RY o Y RigA RSB B i1
mempeEked) g@mwd{l’yyl heté@d&)ﬂg{sw@mbpalbhyﬂ or heteroaryl ring is

fusecf @_&%@ﬁg@ﬁ usegéc@) g@l stltuted with 0-4 R*'

moiefiE®) gNSOchcI oal kyl , (CH2) gS@NHaI kyl,
- (CHR) qS@NHaI kyl aryl 15 (CH2) qS(INHaryI
- ( @emémm%cwy be th¢ Eal)eqSalifimnt) esdkiyding

. h clyl d h |
i REY S B P ob Fonr Mo ST H R kemical ar.
alkyriyd%m@@e@tldylérﬁmbe éﬂ@ﬁhlb&@@@(&ealﬁpﬁéibr@gm ' aﬂkylf?ﬁb of

al kyl, al kylaryl, aryl ar al , cycl oal’kyl

alkyJe( ngﬂs,ylsul(f@pﬂ) @I@}(Wrbon)(lmm)r‘g@ltmwrmdymw aralkyl,

aralk% }%M ar%&@&%@%%wﬂbwaﬂ%&ﬁ@'é%l kyl

carba@@rhiig Ntz oy lcgreipial ki, (o@blb)a@dﬂrl&r )fbrm I @bﬂﬁl@hﬁ'ﬁﬁ%ﬂd@éﬂ -

naidoTer s afteda, Fotq Erugcte tgfwl%w' anyproxyalky,

hydrd@ﬁ?at%(%%@Nybﬂﬁ[%geﬁﬁw)@g%@ggb@%ﬁw ~(CHz)qNHs, -

(CHoJ KR ds@mzm(a@NHR 25(@ﬂm$®5aéherz)qNso RY, -

(CH°§QW q‘%ﬂ 'C(R*gag?’g%%zég'{ﬁw ‘5% N(R*),

-C(= mm@mgms{sm@r ¥NOHXI\I(3H29)92E;§E RSf) C(=0)OR®,

-N §%§% o%l X C'O) )gsmﬂﬁ?aewo OR®",
R eler ot 2 E*Sé e S

- m”so R¥niN@®Y 0 )
_S%Bp «Q#];(%%hisbgbﬁggfn%eg%ﬁdeﬁ?%%:(;zfgp@ ?ed from 1
US2 512 18 th th t.hat th
o ¥ wei%q‘? QaRr o P eisig S CRRRGr “and that
V\lqnantro e@ls subst1£tutegobyt\/\/o al k roups,
-CHER (0. G PG ollpERidly N8 3t Cémial- oL Ta=.

each ot her to forma ring. The term"G represents a
ORE)-ediH 68 D I RT°0a1GH-heterbatybs eCiRIPRIHC(R')=C(R™)-,
-(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, -CO,H, —C(=O)R3°,

-C(=0)N(R¥)z, -(CHR™)q0H, ~(CHR*)q0R®", -(CHR®);NHj, -(CH R3);NHR®", -
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5 ring containing at | east one -C=N noiety" neans

that G represents, in a non- limting nmanner, noieties
WG ewh/08883di hydr oi m dazol e, i m dazole, dihydr oPXEES1086/005123

oxazol e, di hydrooxadi azol e17oxadi azol e,

dihydrothlazole thiazole, triazole, tetrazole and

(CHE OIS @*ﬂ%‘%“éséar b?a%Z’S?B*%mH@% NRE
-N Fg%upu RY) S 120 P RiDRy- (REO) SO, (RA) 1 HGHy ORG' mswgém’@)‘z and

é one or nore R8 groups as st at ed above. The
‘S%( ént invention al so provi des a conpound of the

f

) O R et &l be Ul aior Wferbt dlch il "2 ¢
mdecpensiehﬂyasel_ebthM thergroup coaai}stydg o R, alldyheall:ylaryl Ie;ryl .

t cept a S IS ne ate sa 0
aralf Ry &Y OS AR Rl S ROPh e -Gl G M BRent | on
h

(CHLROARNACIREDHLAS, -LDR0LhciOyE ACHRDINIE fErBEN AT,
(CH\a)&i"*l(eékyl)lz,eaﬁ@Hthéiqihsdaryda.eé@th)abJHayylae(&rmqahﬂaradqd ri er

(CHEIN BT REROb iRt T MRl s G B2 e

(CHB)%C*(\ﬂOWFHQlk tarrﬁat(owzhaqn(&enmryﬁ C(CFE’}@‘(B@NH&&Q%/FEN

tive era curatlve th erap

C%@ﬁ@b%w@oalmaw )&Oz,séwm GHd)q§Qa§H;‘s”afﬂnd

CHERSLELANOR B0 oILITERL O S BEBRSE (it Bagupe.-
(CH@I) N@ﬁz@&ygayl g(CHf)gNES@QEW'I o (aHtg)laNSUzslreilmlJ 1 |f |tol e
rosis re al | ogra
(CreENEERuRbaUThols neS DenbelhvbricHaks B ERbian. -
f d
(CH B AR NS m%W"a'* SRR RS g &
hetaICOR3e i ehetlerory chyb dirat belterdarsybase in a patient in need

f t t t t t th
ot TR oz it T pmBty 00 cRohiing ot 1 cast
nndmd@ﬁgg@év@@téafroﬁQh@@rauécoﬂélsﬁn@aﬁéwp%wml layy,

accept le salt sol vate or ester

aralhwoer/y@@@!}w -fightiuSbb o6 idne@atkyl, HEHNEOalkyienyli 4G H2).Oaryl,
(RN PSRRI L OB R Pl PRl ™ ©
(CHeaRi(@RY!)2, PICHNEald/ RryINGCMYIN Y], -(CH,),NHaralkyl, -
(CHz)gNHcycloalkyl, -(CHz),C(=O)NHalkyl, -(CH2)qC(=0)N(alkyl),, -
(CH2)qC(=O)NHalkylaryl, -(CH2);C(=0)NHaryl, -(CH2)qC(=O)NHaralkyl, -
(CH2)4C(=0)NHcycloalkyl, -(CH,),SOzalkyl, (CH2)eSOsalkylaryl, -
(CH2)qSOzaryl, -(CHz)qSOzaralkyl, -(CH2)SOxcycloalkyl, -(CH2),NSOzalkyl, -
(CH2)qNSOqalkylaryl, -(CH2)qNSOzaryl, ~(CH2)qNSO,aralkyl, -

(CH2)qNSOcycloalkyl, -(CH2)qSO2NHalkyl, -(CH2)SO.NHalkylaryl, -

(CH2)eSO2NHaryl, -(CHz)sSO2NHaralkyl, -(CH2);SO2NHcycloalkyl,
heterocyclenyl, heterocyclyl, and heteroaryl;
mis 0 to 4,
nis 0to4,;
each g can be the same or different, each being independently
selected from 1 to 5; and
ris 1 to 4;
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certain diseases and conditions such as inflamuatory
di seases (e. g., psoriasis, inflanmatory bowel
waele®easssy7 aut oi mmune di seases (e. g., 5 rheunedDUS2006/005123
arthritis multiple sclerod8s), graft rejection (e.
g., aIIograft rejection, xenograft rejection),

f . )
i1 xS deBrligp g Tndt® AB e ik S38EEH S s pONTR i any
rmgw,yamf thah sihien\vd hiyrogead®enBEitutaPby fiad ﬁlkﬁ;/l gm‘dp@n‘gggdl%

pe | diabetes, viral rrenlngltls and

alk B EaIAADS DBReRsioaINad  saphaheniaioam mgng(2) a 10
thergp C@'ré%re%ﬁ{% 4 Bﬁremﬁ%igé hggerrggryll ﬁeterocyclenyl

compound accor
ring hantairiey b sast ganae@eblt— ahbietys Fhéanssvlay &t @p@éseﬁﬁ& eih a non-

Ilmltlggr eof conc rrentl %gagaegg%éé% é Xﬁyd%a% )
h%%ﬁ#ﬁg it
dlh9@%‘é‘><§£d)lﬁgo%zolé’“ (ﬁﬁ?@rﬁoﬁgafa 4l %535‘%%5!%%@@@?

nonst eroi d rugs;
thigzete, Brlamls,, teﬂ:@XQIB anthihai liker, g heﬁsé mdﬁﬁﬂ@@ﬁi&@ﬁ@&pﬂ&ﬁﬁly
sterol ds

| t hot t
sutisTHPA 3R 54 B PRy OB hmase - roves o staipd atoee,
or dﬁ/thmhh@hm@@%n(g%th dhE o m@r@'ﬁ?bgﬂb@?s aglgﬁat%dcm tase

(TACE) 1nhibitors, i nhi bitor ytokin

i nhl i Peasent glveab@@laiscx:@mg:lesoa hempobedwik IthIEEfOqula

i nhi bitors suchcas CCR2 and CCR5, Cl32-selective

i nhibitors, p38 Thibitors, biological response
nodi fiers; 20 ant w onflanmmat ory agents and

t herapeutics. The Nm’@mmal so provides a nethod of
nmodul ating (inhibitin ronoting) an inflammtory

response in an i ndi vi dual ed of such therapy.
The met hod conpri ses adnlnlsfgi?ng herapeutically
ef fective anmount of a cowpoun g., small organic
nol ecul ) which inhibits or pronptes 25 manmalian

cxm phavetacuticalaacidpiamietds. of @ol%?edth% f€qf ord SO
%cl osed is a method of inhibiti ng or ocki ng

hodigant fhairhesnasadliealacseptabie galt nmmesylataesau adfthis

con%&ﬁho‘ reatment conprising adm nistering to the patient
therapeutically effective amount of a conpound of

ForAnfurthet femtuse obﬁm@rlmmﬁn isaé Ma@ﬁé‘@‘@h@ﬁl Grdpbsition
or,. e o disclosed is a

?ﬁé vat e ster tht? ?
confalbing FSRctivedagiedie %@ﬁ%&n@r%%mwd o cermada 1(together
witHCGEIBBsSorH §ﬁ%%céﬂt|%§ﬂ?5g%§%88ie ddridr 61“9)?0;?% ent in

need of such treatnent rrsing admmrs ng to
t hd hsainvemtioraptavistespueathacts d>f3prebélemg tompanndsof Fbriabla 1,

as WEPRED ol IR B A ee. Buisaninie, Bertmamp e. o 7
pall%ﬂOéﬁlﬁ)@'&PWaﬁ@W&&?&Q?Y %@bﬁ?lac@@trﬁ!rﬁﬁ déﬁfér%?ﬁﬂnée%s@s

met h treatin anmat or | sease
an ﬁ%&’c"\d&ifﬁnsl% gwe'éﬂar@m%g%drseaaemtg cmﬂqnlals- ntjlammatory

L e S T RS
scleFosis)ylgaafl rejection (e. g., allograft rejection, xenograft rejection),
ophthalmic inflammation or dry eye, infectious diseases and tumors. The
invention provides a method of treating a CXCR3 chemokine mediated
disease in a patient in need of such treatment comprising administering to the
patient a therapeutically effective amount of at least one compound of

Formula 1, or a pharmaceutically acceptable salt, solvate or ester thereof.
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or a pharmaceutically acceptable salt, solvate or
ester thereof concurrently or 5 sequentially with (b)
W@00bessss7 one conpound sel ected from the groupPCT/US2006/005123
consi sting of: sulfasal azin2, 5-am nosalicylic acid,
sul fapyridine, anti-TNF conpounds, anti-IL-12
conpounds, corticosteroids, glucocorticoids, T-cell
r edéist breniiorepravifashaptiadswof(trmatingalisearas. tp@Example,

e bR ERAABR SEAFEn TER gb trrapy o

certdirpgiseasss bAd @oneitibas sath asentflangngionf tiseeses(e.an, i n a
patient in need of such treatnent coggri sin

psoaaﬁlismrékamma@ry Bo‘t"ﬁbdlﬁﬁﬁ‘?%@ug)'mﬁ@#%ﬁp o ?%/ 9.
rhef{% ‘Fc?l& a\‘ﬁnﬂgol’ﬁﬂh A s &b cis?&‘?) %cept ng oéllc#:ggéﬂ“' a

3 MRC SUT 1 Cal esr ate or
rejeeﬂbarxértcgraﬁ)frejeéﬂmt) mfecnilomsseﬂseess@ aueWbbasafant:eeaammg
raft ection . in a patient, in ed of s
P REArg I g BeoRE e T8 Tome R oy o
( I t one
oS A et feplclin iAo oridy e, B, Tbles; o7
meaiogiistarl tubeatuloldé@nmay@ompr@mgaadmst@oﬂgccﬁa):ar rently

t b t .l {
thegneyBEly Premiver ot 2t i BB i ar TR e e
Forfhul&i; P8, pHafédd8utidt adcapRIbie EaN, sm\adft@l@f@smrtﬂéreof
mycophenol ate, prednisol one, azat hi opri

corwmeoﬁh@g@ﬁawra@"amtm@b) aéﬁ@aatmﬁwaegncarr@né@alqc?ed fipEL

ot S5) S35 P LD Al PR PR AT 1881

antcipfipriraatogy deligshCOXQI smjectto/ehhhlbptats &@dXal inhibitors;

t her apeuti cal | fectl ampunt of : Q‘&? a, .. ,
ImIDgRR WRAIEPRR (PUER FSIClRSPRRBE AN INe oAl sieraifls
mc%’cﬂﬂg gﬁﬁsté:rBTdML%h]as @Dcérﬂ%ﬁf Z@EEtI\/qﬁhi'bYtors anti-TNF-a

e salt sol vate or est t her eof
cornpognds, iNF-w-amvedgse (T AGR)yninbittrs( MMEtinhibésnrs, optekine

. d | ected f th t :

inh RS e g aratio g tihBRaR Sish . GERE andks

CC@R‘SJ@B’Péé!e%%é’ﬁwh@ﬁir@Odgfﬁmﬁtﬁtorﬁztﬂbl%gmﬂ t¥ponse modifiers;
m t oxantrone, VLA-4 inhibitors, FTY720, anti-IL-12

antj-iiliapimatosy agAatsANAdheraRRULSSt i ve i nhibitors. Al so

TS IReiBr T hisReSe LR PR bR g
proﬁ%m{g)%lnngﬂ@mmam@/tresp@gsé i éﬂﬂmmﬁualrih r@ed of such therapy.
therapeutically effective anount of:

The Feathpd soNBAISE§ agniaistaring %#aﬁfﬁpe%caéw efﬁeéag% agyuint of a -

Corg@cep g%’lgsa tWSI\’/%‘%%%%%@Sg%‘@ﬁ&éﬁgf%%?ﬁ% 21

masrhabdre CO{CRS fuarctivheén eafindivictunt rrenedaq/trcaresfequentdlmld)ged
ed from.the

). at . l.east one
s s Bh ST 06 P BERL BipcisteR FeiagiBRR i 3 Patient i
neéc?f)“ §lﬁ‘é’mr@§tméh’t| d‘msﬁg G@mnﬁ@férin@%ttﬁé Phtsnt a

hasone, ,8-interferon, glatiraner acetate,
themre@utlcgdim@ffeeh\cmemgpt of agampeundaffasmula 1 or a
pharmaceutically acceptable salt, solvate or ester thereof.

Also disclosed is a method of treating inflammatory bowel disease

(such Crohn's disease, ulcerative colitis) in a patient in need of such treatment
comprising administering to the patient a therapeutically effective amount of at
least one compound of Formula 1, or a pharmaceutically acceptable salt,

solvate or ester thereof.
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5 Also disclosed is a nethod of treating rheumatoid
arthritis in a patient in need of such treatnent the
wWOoredokosBsaonpri sing adm ni stering to the pati eneCT/ES2006/005123
therapeutically effective @ount of: (a) at |east one
conpound of Forrmula 1, or a pharmaceutically
accaiPdEBlI08aH s a?ﬁéﬂﬁ@ﬁ &F Weaﬂﬁg%ﬂérﬁ%ﬁ%/ HeK] ‘di'ée%%%' iMa
or sequentially wt ast one conpound
pawtenmedfcrf@mphH@a@mubcqmpasmgu agminiptering to the patient a

thet e B ElY souElblid i bR TREEess a0 SotpoHRaaf fagmuta 1,

or émlama@éutr@uyrmicbﬁl difx ahle, sah e Or&ster tRBRRJfF ¥oncurrently or
i nhi bitors, anti F-a conpounds, MVP i nhibitors,

sequgntiady avity ¢1) @ leasgm@dmamtm srjeclendranithe group

ek I Il
cobf b6 5B RARCb b Sat OBt e S IAE L S
cofmpouhds, érrtem-mzrmbanouhasr b@'ﬂﬂﬁét@rcﬁld@,rglbcmctc)rﬁcmﬂbs'ﬁ-cell
di sclgosed is a nethod of treating psorl iIsin a

regepteretiedtad Herraptes (sYek Asandy Remntibrdiesat hod
|mﬁﬁﬁ8§b§b%§1\%§%t$§ﬁékﬂg éibtﬂ%ﬁnn éﬁcﬁ‘% rﬂer(iagtopurlnes

erapeutically effective anou
con‘ﬁdnmdlsolfosédnsralraempdcuf tr@ﬂpgagraﬁa:ejabtmraid & patient in
acceptable sa sol vat e er thereof .concurrently
ned S 8uERyGalinpht PTTRIERS A R e ® bRPaLERDBund
the?%@&t‘ic%ﬂy@f@&&@%nﬂf&ﬂ@f ab RSt Shé @:gnﬂfound of Formula 1, or a
i mmunosuppr essi ves, cycl osporins, methotrexate,

phareacsuiically escepiabla elbised/atant estewrﬂa%re@bnpounds

2N gd g ROTRRHNS e 2o dRER OGN (] L Ao,

neg@io @dc@ﬁrefaﬁmaht @@npﬁﬂhb&imlmsrtéﬁdgammw pHtien2a
(|nclud|n osterior segment

thﬁfrﬁP%fdﬁ%lb’ﬁﬁqqtiW é‘ﬁﬁ‘f%l’cf]t@ﬁ (a) g} @@Eéﬁn@, C@Wﬁé)f Rarmudg 1,
or Q%ﬁudrrﬁug%ﬁaﬁ&écj ﬁ[l‘érﬁdg{bgglﬁggaﬁf s@ﬂ&t@ 6rr§%@é%€Pe5f%ncUﬁEHﬁ’s¢ or

patient a
seqlh!@ntamlguﬁ/ltmew ) at leddtexta cumpanrmmeleofed faymahelgeasp one

copaTnaeE e Eapoynad B-ahFor Ryl 20 esbyatesteson.aapamycin
my4PEALISEONSIE BRI, BbaHib s peNtibBhbipirhiac &M 2h

east one ‘conmpound sél ected from the group consisting
anblﬁlmphﬂﬂﬁ&)sl@bph@s& ves, cycl osporl ns, nethotrexate,

FK5 Rrai i,ds, teroi and anti-TNF-a .. ..
contiimeBHtRed & Bofescal e BBl StosSg fetient
ne@dﬁﬁ%&@h v PRtHdtecorBpAsiRg GARsihRtdiy ©f the pa‘uent a
i nfl am’ratorg di sease, rheumatoid arthritis, nultiple

thwea@f@lw veemaeustofeled @shempepticaly efegtive, amount of at
Ieésrt’ Ingremﬁ&%(n&)&"@é)rn‘?ulﬁela%‘? 3 &{eﬂmacfaﬁ lgéié/ é’&eptable salt,

Irasl s erupt’
sotﬂ/ekapedsteymlwerbpbeomsarttiyvortgequespaltyswﬁh bpbit leabnoree

e i 1S bt o gt iatrame
R T e
mito@ptioseny LAdkintiilsitarsj RGY7 30, anti-IL-12 inhibitors, and
CB2-selective inhibitors.

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
therapeutically effective amount of: (a) a therapeutically effective amount of at

least one compound of Formula 1, or a pharmaceutically acceptable salt,
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the patient an effective anbunt of at |east one

conpound according to Fornula 1, or a pharmaceutically
wa@ewepssab! e salt, solvate or ester thereof. TPEI/US2006/005123

invention also provides a Aethod of treating a di sease

sel ected fromthe group consisting of: inflammtory

soldatecarsester theveaftaaindusehtly of sequditiatiyivitp(ts) 8 téstaHes,
i nfl am’rag %/q &owel di sease, graft rejection

coppgHng spiected trae th@rqr@uercepﬁisaﬁg o aetheisute, cyclosporin,
IofHRLAIRS SBSAIBYRE! SEARGLICIOY, FERERASERe Hiherferon, |

er cul oi epr oy, opht anmat
glatirarbet eeetate rpadzdmemagetbnercepndandanﬁmrnam a pati ent in

RIS Re 152 NG Lebting rsrBeia aHaHian a patient
in Ad8d éﬁsdc@ﬁﬁéatﬁﬂﬁlt‘il‘?ﬁﬁﬁ%{ﬂgd %égﬁﬁﬁ{sgdéf\cﬂﬂlrgégfe {;%‘lﬂ?e batient

or a pharmaceutically accept
a tl@@laéeutlcbﬁiiyaﬂecwe@mwwﬁtdfy a)tat gt oneicampousid &F Rdrmuwls 1,
i cament , . sel d from

or o SRRlroBRRytEY SPERible Suhiola o Reler adfdy Penezgaly or
sed\edtiafy Yithab) éﬂtédsﬂﬁhé%ﬁkfb’%ddéél@éed Fetn S8t g cﬁ,gi ive

i nhi bitors; X- i nhi bitors; |nnunosupgb
congigting efs nop@Eerpwal stiinlameatent agents-GO merpm:nds

T AP it SRS on B FRIFELS, e

PDE M ingibitaks, resipDNEer boshpbuads, MVENinhibittrs earaESst¥roids,
agen%s %de thera eytics. DETAI LED DESCRI PTI ON OF THE

e mANE ANAE s & Hep Pl yinaihitass rCasPara4IGE)
mhiEﬁt%?é BHd %ﬂﬁ’er@ﬁeé&%ﬁ&ﬂn@un@ﬁﬁalcﬁﬁé’d‘ﬁ)r'ﬁ 'trrégﬁﬂgﬁ‘tdcgfﬂg |

each occurrence ther otw t hs
rheelmﬁptd afwitis. st at ed ot herwi se, the foll ow ng

ol oo eEneE R risthet 9 Bkniind ASHEASS i e sceod of

sucH fregfmemIhamethsd %&ﬁq)rlsmgeé@mﬁﬂ&@ﬁh Erﬂ? éSﬁér‘it'epe the
same 30 structure. These definiti on pp regardl ess

thesapsifisale effactiver amogntiek @) By leaist ek fcoorpaundeaiifirmata dnor

= ofiglgontian ShERpbI £97. <20 B: 381 MeykRl BnalRggfior
sequeritialy WathKy) &t leeist basToafpoundysdsutralfileyh the group
"hal oal kyl "al koxy," etc. WO 2006/ 088837

Cormflrlgszfow?m@oemmeéslm QSRS eMedfieirexateugRtids,
co%leﬁst%f%ﬁ&é At ARy 861@1?@ ﬁhg OMA NG &%p@ r&d%@rﬁavez’% he

erw se 1 ndicate be undérs
corpbuids, ivifanine &namad & cdmpyliridvead furaarate £( =0) -

ggg%Gg%gq?%ad_%l)ak %n%be&gﬁ)ﬁgh%? %%‘%!éia Ia:no"l)n;étion
(inGEhgatdryyl, ubdiie) podtRbPsddi¥f iftablifal Rifibitfia@lrdups

are as previously describe par ént
Sjogseres pyndrone)cudhy elye i & patiept icaesdnf atcmireBreéetrthed

mefifd SomBAah8 lnfiplsRifia & fhwatienta thEapellosT ERece
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, cyclosporins, methotrexate, FK508,
steroids, corticosteroids, and anti-TNF-a compounds.

Also disclosed is a method of treating a disease selected from the

group consisting of: inflammatory disease, rheumatoid arthritis, multiple
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fornyl, acetyl, propanoyl, 2-nethyl propanoyl, butanoyl
and cycl ohexanoyl. 10 "Al kenyl" nmeans an ali phatic

why@so8ssbon group containing at | east one PCT/US2006/005123

car bon-car bon doubl e bond &hd which may be straight or
branched and conprising about 2 to about 15 carbon

| sclePci)s‘? i g%rg%v&bl d¥eaf<Rr Gesh Adjkaron, ﬁS@F@M§SfI>t§i)V@rug

12 car bon atorrs in the chain: and
eruptbhe Clﬂieaéelﬂﬁﬁblyfayadfi}ape hypersabettumtsﬁrmm@ﬁSa@@mt\amc

inflagRg IO BTG A -y e RYPLeral bRt phsfRhter, e
|nflaﬁ§rﬁ§ﬁ6‘r‘?daﬁoosgg"ér{@é{/ndﬂdﬁ%‘)y tuthaiiBid lepryssrarl &&medrin a

means about to about 6 ‘carbon atons in the chain

. patiet iomeesyofseichttresitaient, @ucbrraﬁmﬁ)écpommslw REmyNistegingup

the RaYerlen HEsCve AT o R poe iR BL
FormU%m%Ehéméﬁ&@bw a&t@pmabléesa'lﬁ sgwetepocemslr $témagf.of

, al kynyl, al kox , | o
chy Iheginkgitjor r@l§@ IPsRYiden f maiw%@f trﬁ@ reQ a&h%/ﬁfase selected

fron&ﬁ} é% {cirisisglﬂgl mflgfﬂrﬁ%\kagﬁﬁ Hﬁ@ll.lﬂwc giZérg'giﬁé'r)
mulﬁblb@ti}’éraéisommblmna@mdy bmwal d»slease agrbﬁrrgjec(nunnpépormsus rﬁlged
exampl e(s) i nclude

drug Gftﬂﬁ/tlon@'n%taﬂﬁﬁil% ﬂﬁ@ygﬁﬁ%ﬁwg% éM\ﬂ% f%?%m%&e%”d 25

tub&@%@‘ﬁg{gﬁk lph%%lcdﬁlflami@ﬂgg?ﬂe | d@be@é\'(vﬁfbkbfie}lﬂwgltls

and- @(rve@)frdi—l@q)ﬁdubo’alhmae)d, of- Nﬂ@(tf@)tmaw,l suthr@aﬂ(@ gpmprising

oS M LR by A GBS oun

aoc@ktﬂﬁg ) F}Squla N'?Kﬁ(a-m%'@eutrc e@%blbléadd{ty bpRate or

car banoyl (i CO2NH2) ,

esten(t@@m@quynzenﬂy\pqqugrm%sgm |eas¥ one medicament

sele_c%’é}_?&r(o& %Z{;@g)a ! y s%é%%fa%f{??ﬁé\@%fg %rﬁt?’rheumahc drugs;

nonshtoR(PhAdinfhmmatoat dxugs: B RaseléctiveNhhiB{OY< KH2X-1
“NHS(O 2NHal kyl, - NH S(O) 2N

mhn@pt@gﬂ ﬂmnmlsgg&@sswg(sq;t@éq)lg)ﬂ SBE Ik)gpb))bztgfswantl—TNF -a

O n ng
cory U i RSt BB BB ek R
|nhiblitoP34dEmblé](esz\)é\Irfmlba§dr$ binmyidal mespangeonadiiieess of
sui t abl e al ken roups include ethenyl, propenyl,
amh“’iﬁ'@f‘@ﬂ?ﬁow Qgﬁ%tﬂ%\dbﬁtef@eéﬁw; n- pentenyl, octenyl
and decenyl. "Al kyl" nmeans an _aliphatic hydrocarbon

group which may be stra| ght or 5 branched or a
conbi nat i onDEIAILED DESE RHAO; 1 19N hout

conl BE 1Rt els e #15t BraSiiR fﬂﬁg Hithedhesifg of

sudrims iViidepehebar steshed sydurgrenbenwit dhat abtwithstatding
about 6 carbon atons in the chain. Bra s t hat

d
ang gEcept Wirre stalpdrothamise. f@ﬁd‘eb%w@emﬂﬂgmgtﬁf pHgout
the%peﬁ:ﬁf?ﬂuon ol AL CB Rt P e RbrfRhEY hames, and

chemical structures may be used interchangeably to describe the same ‘

structure. These definitions apply regardless of whether a term is used by
itself or in combination with other terms, unless otherwise indicated. Hence,
the definition of "alkyl" applies to "alkyl" as well as the "alkyl" portions of
"hydroxyalkyl," "haloalkyl," "alkoxy," etc.
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10 chain. "Lower al kyl"™ means a group havi ng about 1
to about 6 carbon atons in the chain which nay be
W@ 200a/08887 or branched. The al kyl group may be PCT/US2006/005123
substituted by one or nore28ubstituents which may be
the same or different, each substituent being

Apsaadboyesand freaghowihe weegifisafion. dhguf@,liqmgg dgrms,
unl@ég%ﬂ{hqr@%@lmﬁlw & 1B be KMo 1By REXoRNng

oalken I”,” cyano,
melaatn@socycl yl, ami no, NH( al kyI ), N( al kyl )2

NH( ng)/fl)'%ggg%/\llﬁl(’ﬂ'é'tcér yclll%?lcl?@ H ary

a'k%é?fr“‘déﬁ‘ﬁﬁ SRR G e FRREHEnl %3?%0‘?2?21”%@%%%%%0<=0*

groupdh wddcke feevarjous gmmpe areg asmrewbydhyajwhbyd, Tharbomalyto
(non-Jimtin exa i ncl ud one)
the R@(ree$ PSHSY R Yrpueh s Pny'fc?rga miFI6TQITehagHs do,

coﬁt%‘é)dg(h%ry% F%F(g F\%{ﬁ@hh&' é)?am;?\lﬁ% CD)%PE%[?E%Z groups include

formpkiacety) acbﬂ@planowim?dnﬁﬁnlylprowmmbmnoylwm oyciohep@noyl.

N%%&BN%%HC% O:gh |&_bt)5;§r T {)Q@,gj@]p'\lycgr%%rl}lgl_%t least one
carbbhildared NdohBlech SHRY é(rhd wh1d1<’l‘|€n@y®e'\&i€él h%p@mwéd )and

guani di nyl, 25 -N HCéﬁ N( al kfy
Comaflgag@ho% g.1e abg@iz rbon N}q@qs: |gadin. Preferred "alkenyl

gro-“ﬁg@g’%)eﬁ]yd&?t )A-wg%) %{g{b?ﬁ( A E{ Bez%ﬁ”’ and more

prefdidbi( ahaltex ’erataﬂiutla carbdly atckmb)m ${€>rRaihk y\Branched means

that %S &Zar ym @P'&?&r@t@éa‘*%%aiﬂar&{%w ethmsfar%é% i o,
atté’éH@% fohi ﬁﬁé‘él%%%ﬁ(%| %ﬂfkns( @b@\)elf%hkenf(r@)agﬁé Ié but 2 to about 6

2aryl , onyl urea
carpooratdimsiin iting chaianpghiely a;r)ay he Istra@ht RIHOfarR)ddal Kye plkand
es .of suitable

arogpytBy Bttt S BAr® o Mors SN iagnR wivkl b fhe!

sametdifercht, ol subatifRmt ]élamghﬁ@éb!éndé]ﬂﬂ/%ele@{@@)frlo,m the
fluoronethyl, trifluoronmetRyl and cycl’opropyl meth K)ﬂ
(I

gronp Wm&a‘ﬂkw@fkwo@eymm&gxylzwiAarwiﬂxuecmi@@l

oy JEARFal st e EbRAdiptainsSbRL S, BhfodalfeRLheid.

carfmwﬂ; ¢art33x§/bn<qugimnt-lhﬁltlnb@x@ﬁqﬂéosb irgi @ estef, kioxgeadony|,
means_ an group in which one or nore of

hyay%%lkwyeamw?&t%@ﬂ@'ﬁgt%mﬁl@%ww% ketopeaced by an
al

-C( dﬁﬁh‘?égla | rﬂﬂ H(??ﬂlhmﬁjﬂ%vfca]niﬂ@ sta(i’h‘?guaé’a d%‘ﬁyeé)v ent

carﬂnlokyhudm yile agmdm p—G(FFO/)NHéh Ci(leOaiN(quylhn{C aO)N Hial&ylas

EDBle &gk s NGRS oM (b o
D OO T ouh ¢ e
-NH{@*O)NH heteroaryl), -NH(C= O)NH(heteroconyI)) guanidinyl,
-NHC(=NCN)NH,, -NHC(=NCN)N(alkyl)z, carbamoyl (i.e -CO,NHy),
NHC(=0)Oalkyl, -COzN(alkyl)z, -NHC(=0))NH-S(O),alkyl,
-NHC(=O)N(alkyl)>-S(O)zalkyl, -NH-S(O)qalkyl, -NH-S(O)zheteroaryl,
-N(alkyl)-S(O).alkyl, -NH-S(O)zaryl, -N(alkyl)-S(O).aryl, -NH-S(O),NH,,
-NH-S(O);NHalkyl, -NH-S(O)2N(alkyl),, alkylthiocarboxy, -S(O)alkyl ,
-S(O)qaryl, -OS(0)zalkyl, -OS(O).aryl, sulfonyl urea (non-limiting example(s)
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"Al kyl thi o" nmeans an al kyl-S- group in which the al kyl

group is as described herein. Non-limting exanpl es
wo@Roosisdsabl e al kyl thi o groups include nethyl tPCDUS2006/005123

ethylthio, i-propylthio and4heptylthio. The bond to

the parent noi ety is through the sulfur. 15

incluAeKYH Cir S dlaydy.” Nrmalrmntlag exbloyle Sof TR alliePyPgroups
e in which the al kyl group

Pref r ou r
'“Chugeﬁgﬁé?ﬂagwe y*rwzb ?’a’"ﬁ’i’é"%ﬁﬁeﬂ@yl Prrneéltw soctenyl
and Bé t he car boxy. AI kyl sul fonyl"™ means an
al kyl - S(O)2 group. Preferred groups are those in
whi '@Hkyl'hme@lnSﬁn @lipﬂ‘lﬁblCll”Qldl’QnﬁEbcr)]lang}ifa whith hhandd strdifiet or
t he, sul f on

oreRGheg b diemignation Hierodh S oo 2GPetibto tvhithe
carBb A WRSM3 e tH &8 Sin. 'F‘}e?é?fé?f‘alk?%hhé’ 'coﬁfa%’@ bt 4 ﬁc‘!‘?hout 12

al kyl . The bond to the paren lety 1's rou
carban fEterys in the /yaipl ‘Menegrefarrechalkphgroups m;odtam albbum to

gl P R R B WU 6uSE; BREfhe R BrL e S AE more [6aer
alkgl@rpups soch abenéthil, teﬂnﬁb@ptowi é‘r@ré?t%h@HQHﬁa lirfedr By
chajn. Preferred al kynyl ~groups have about 2 to a out

Chai@ deweiralkylomeans a B@Lﬁh‘é@\ﬁng ahauhbite abprtf eadmnyatoms
hed
in tﬁé%ﬁém&v&@h%%’be@%l@ﬁ? b%u‘? c{(n]'llig?d%g}osqﬁac ragg% €

at one or ower
substituigd byetrieydr moresoipstituersts evidéh aidyash et same dridifsent,

cacs k%%‘bf%qikﬁigsinﬁ‘é%‘éh@e@hy %egﬁﬁ‘??p”rﬁa@eb SEoust panajpincpt
a|k;h:gl5@2ﬂl ﬁ@lﬁglebﬁax% 3|say| %&W E?CIQ%IKEIU'cga%%eﬂwwyrl}o
het@m%ﬂhbe@u@gMMI immrmaﬁNHﬁglkyl ahuauigbynNH(cy'ﬂealaylkynyl
tl.t t
NI -8R Rk M SRG R Goterenbesy
-NHREE(AS2200) Q%b?éi‘ocﬁ(ﬂyle}ﬁﬁblasWéFd)@yUEQFon‘?I 'i‘;%rboxya(l)l}yl

i ndependent | sel ected from't he group consistin
noaﬂw ing KR s) lcjude g$t9[)ogl/koxmafb@aylk9ydroxyalkyl carbonyl

noﬁ?@uﬂﬁé%ﬁ?éﬂm% Zﬁ@ﬂﬂe@l@éﬁﬁﬁf T%E\ %;%)rc%lw i,

o T ] (R
OSBRI =oNNE @noﬂwc SRR
hyd?é‘in@%nbi{/d&%ﬁfdtéml\fﬂ@g(@?ﬁg pam& m&’% a (6§ 0”6)

het er ocycl'yl

NH( ccm)\mazaNH@@wwhwwwc omﬁ@mwm kyl),

NHER PR b s G 6o 0B ligiodo )
N w ﬁtlm )g;\lrcm'{l‘((gfkg) 'NH( C—O) %(I}lz—f( het-%(r)ar(\:]yHc yl),
-NHQ;(fb )21y -CQat¥alks; )@)-2&1(9 =0)NM-RBgysalitpbans an

-Nl-?d:(@d N((}alk9l5 %‘ﬂgheﬂk)wh I\‘ﬁ-w Be)‘ga%ylflelgrs?&ohesferoaryl
-N(alkyl)-S(O)zalkyl, -NH-S(O)aryl, -N(alkyl)-S(O)saryl, -NH-S(O),NH,,
-NH-S(O)NHalkyt, -NH-S(O)2N(alkyl),, thio, alkylthio, alkylthiocarboxy,
-S(0)alkyl, -§(0)qalkyl , -S(O)zaryl, -OS(O)alkyl, -OS(O)aryl, sulfonyl urea
(non-limiting example(s) include -NHC(=S)NHalkyl) and OSi(alkyl)s .
Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-propyl,
isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl, fluoromethyl,
trifluoromethyl and cyclopropylmethyl.
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previously described. Non-limting exanples of
sui tabl e al koxy groups include nethoxy, ethoxy,

WO 2608833y, | Sopropoxy, n-butoxy, heptoxy and PCT/US2006/005123

met hyl hydr oxy. The bond t025he parent noiety is
t hrough the ether oxygen. 15 "Al koxycarbonyl" nmeans an

al kylikyheterefaryl” Bicie. aﬁ\amyl hatetodrgl- gryapMiRseidfthe alkyl is
suitabl e alkoxycarbonyl ougs i ncl ude et hoxycar bonyl

as piRyioushtiéssaEiRed Gy sipgremempiate it thieugh e s
hetéma‘?gﬁinge car bony! Am noal kyl " means an
am ne-

1- group in which alkyl is as previously

defiatgdammiot hesaredamANAg ak Ky Hg+ gﬁmt[ﬁlrfwh@Wneﬁd)ﬂ(mbre of
Non-limting 20 exanples of suitable am noal

theé}ygmgen FoMmsgen e msrmgpﬁyﬁ reglgced by an alkyl group)és defined
abckieDTRE !, BTHO Bttt Syt ifbden, | he par ent

'St means
- ‘#NR)IMW rgeangan Bite/l-arg+ gnqm) larwhldleﬁh@ atkyhand Eryl are as

so BB B N e R, o

Non-h"ﬁ'ﬁﬂurﬁ@’ bxarh Bl%sk!ﬁ%‘ill |’tta9Iet e!ﬂﬁylgfys Ppcfl.&ﬁnlhcm'eeé-%lws plUBRPHLY

car bon. or
xyly;lr g’heatpdqd to tgemmemfrmmtws ﬂhlmlgirghe awtd al kyl are as

S PR o LA BB gL et
deé‘dﬂbeﬂlh@rémnQ\lcﬁ?ﬁmlr@eﬁmﬁébtdﬂ*éhﬁa@é@Il@yﬂhlo F&}H%Snclude
Prre
i ncl ude benzyl, 2-phenethyl and }fgt hal eny

mefhd/é’(h@oﬁﬁm’tblq, h@romt%ﬁ@ﬁﬂqem“@tcy elbﬁﬂdljgﬁhQ ngrent
mo%#}%jth{%@haﬂhléeofwur means an aryl -al kenyl - group in

aryl and al kenyl are as previously
des‘Wk;kthdncaﬂn@t;énneahsaaalaM@d‘rﬁLG (<OYD-agroud. | Prefdrred groups

are gy NGB U0 EPURIES TOBEDBGT b §Pnd 1o the Barent
mo%@_{s %ﬂ_&@(@,@@a; 7 2- phenet henyl and

2-nap t hen ‘he bond to the parent noiety is
t hr'@thlgﬂrsulfmyhlrheam an ‘aﬁk;dt-l&](@l)i—tgrodp Newefsrrad gamwpé(g/de- S-
h t he ara

thoffe B Finicl NS i S sk el e b Do lbE perer lorety s

thréugH #el dulfoylgroup is 5 benzyl thio. The bond to the
par ent noi e%l IS through the sul fur. "Aral koxy" neans

an "Algilsyfinyg mepeagmn alkyhd - greurar Bréfgrregrasapps sreathose

n PSSR e GRS the SR ER TR AR an

threughl thel sulig{.=O) - group. Non-limting exanple of a
sui t abl e aral koxycar bonyl group i s benzyl oxycarbonyl .

The A'ﬁmybdma%am?élp av%hvgﬁ?&aattqn grouprasligihing at least one
carBRARaRtn S S8 oBVNCATA b STLTRL oy EgNRAID
cornpri¢ihg a_pa_nemo aboet §5 carb‘dnraioma; inttee cavbonRteferred alkynyl
grot'\;gg_plglyg aéhﬂgg% %EBLIF ?2 (():]:':Mﬁc’ounI ;t%*rjrlsem%ouc%%lr% nacnldur%gre
preferably about 2 to about 4 carbon atoms in the chain. Branched means
that one or more lower alkyl 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
examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl,
3-methylbutynyl, n-pentynyl, and decynyl. The alkynyl group may be
substituted by one or more substituents which may be the same or different,
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2-naphthoyl. 15 "Aryl" (sonetimes abbreviated "Ar")
means an aromati c nonocyclic or mnulticyclic ring
WG y®h08888DNPri si ng about 6 to about 14 carbon BEDOS2006/005123
preferably about 6 to about2610 carbon atons. The aryl
group can be optionally substituted with one or nore
eachy sulgstiysnteraing stebeodeantty selbtic freay thbgrolis consisting of

a'kg';falkaﬁaégtaaf'aa@%'@&??ﬁ@i@%@' Grclgnbepy. pratanstpiean); and
het@?’eﬂﬂkh&'—ﬂNH l%l )oY/ alWF)é‘”—N%af Ib)élkggé l@{cglflgall&l)‘z"ﬁ'l\ﬁ%aryl

gro is as previ ous

-N(mﬂ)zl TMH(haﬁ@roemdhpNéwteaoagW)i aNHéhanm%mW Mbe@;?%ynctlyl)
n

alk S A eIk RS RE Vi Eng S mle o) iyt

ketan@pscefomaférosyéalﬁcaﬂ:kﬁdéﬁamda fcﬁe Qﬁﬂg? Sm@ jent

hr ough” t he sul f ony rreans

-C( aﬁ) bh(@lkylﬂ@ =Q) plkymheC(tm)ﬁl(cynloaikyl@zaFfﬁtﬂg)wcvtlwalkyl)
AL REH-OBK e o Rl GBS, Y oot

-NWM)W@IkwmmH(moymg(@meﬁﬂ @EPZ ﬁ%&%&)a}z@ L 21 °

d henyl t hi o and nap
N RSO TRb-p Pl AU caTgh SICHER 1 ur o
" Ca I e_bon
o TheedP riféins SFAISLN ol I iR e A dour (s
pregwe!yom*beécwdnsman&gm@es& sunsliblarmt®s @odpyimiude
ubst i ﬁwents refer to ro Q\r%th oxygens and

MY oG BIRYr '%§;5‘é%q)ﬁyvé°3|0§f) utgny, ahﬁRi@Xy and
mefrﬁ/fgwgggﬂit? aghé( %oﬁart@ﬂg@bﬁrém ‘Flnéié?yais tﬁfb@?ﬁ&h@ %\”ﬂﬁ{lr RYgeN.

H, CAdkaxycapapyl"Hnesns Bn' aikyl-@ﬁN:e)CgmuIN Nan-EniGndHS 0
exa'Fﬁ&eg)of suitable alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.

"Aminoalkyl" means an amine-alkyl- group in which alkyl is as
previously defined. Preferred aminoalkyls contain lower alky!. Non-limiting
examples of suitable aminoalky! 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, alkexy, amino, ester,

-NHSOzalkyl, -NHSOzaryl, -NHC(=O)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.

"Aralkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl
are as previously described. Preferred aralkenyls contain a lower alkeny!

group. Non-limiting examples of suitable aralkenyl groups include
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"Cycl oal kyl" nmeans a non-aronmatic nono- or nulticyclic
WO 20vg/08883t em conpri sing about 3 to about 10 cBCDUR2006/005123

atons, preferably about 5 26 about 10 carbon atons.

Preferred cycl oal kyl rings contain about 5 to about 7

2-phieRethedlyPaRd 2IMsptakigletranky | TR@Bohe t8RhE Pasddtimoiety is
substituted with one or nore "ring 10 system

threygsthe alkaey* which may be the same or different, and

ar ey j R [ it ;
ui VIR hish i 8 B BLbi R T TR SR S ey ' s
previctisppéadotibede b ieiting exaraplehsfid ¥litaiild draiRylkthis group is
Non-|imting exanples of suitable nulticyclic
berzyithioal k§$ SONFde bk Parend ity is daras@hdye, sulfdbiamant y!
and« i, K N " rﬂla%”a.] j:
m)noA %E(OIX I ﬁe@%lﬁngﬁl%ldé%%ﬂé% cor'rpr?hsél1 %]%Q@tpégtag
desdribedd dibvear s bahd e theppareat aldigtydd dutoughttbe akpgdn gdup.

e e 2
ex%gﬁlét of% B&WF?&J@ ‘étralzoi_h%étg%ﬂﬁ% '@f%u 0 @beﬁéﬂéﬁ%‘awglj ¢RE

opti ona S.,ubS:tI one Oor nore
bory 1 the Rdrestbstietyue threughvihe barbeyybe t he same or

di ff at d defined ab Non-|imti
exarPaL BFALL Py S oo aaih B WP REHATEUP I P
prefistsPPess&hdd. Thie boheXemd paeye hedientis ioughnBe tBMonyl.
like. Non-limting exanple of a suitable multicyclic

Nogyltenitiag lexapples ohsritrRegraupg incluge hasyzey! and 1- and

2 na%% | kenyl " additionally nmeans noieties such as

“cycl obtt enedi one, 25 cycl opent enone, cycl opent enedi one
and"Aye (soketimdsadisigeniatddtAtahepnsemnsrofhatiermoroecyclic or
hl or.ine, bromne, or iodine.  Preferred are fluorine,
m tI*HVG['CF ABY Y atehn SW'.S'W%@/@W ¥a3r080 G68NB05123
Y I N S j [ﬂgp erein
prei%rgb@? é%@{%?/%g@né%tbghs@%wgt &?%gr | (\r'%'pp%ced
optignallyraibstitted pvitthedienedmabairing sy&iani subgtitientekahichesay

oo S5 A ARAOTR) B o3 Sl s o
SURSIIERINI GroBpe el d CpRényNahti faphithyd. ring system

"Aryloxy" means an aryl-O- group in which the aryl group is as
previously described. Non-limiting examples of suitable aryloxy groups
include phenoxy and naphthoxy. The bond to the parent moiety is through the
ether oxygen.

"Arylsulfonyl" means an aryl-S(O)»- group. The bond to the parent
moiety is through the sulfonyl.

"Arylsulfinyl" means an aryl-S(O)- group. The bond to the parent
moiety is through the sulfinyl.

"Arylthio” means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of suitable arylthio groups
include phenylthio and naphthylthio. The bond to the parent moiety is through
the sulfur.

| “Carboxyalkyl” means an alkyl-C(=0)O- group. The bond to the parent
moiety is through the carboxy.



10

15

20

conprising about 5 to about 14 ring atons, preferably

about 5 to about 10 ring atons, in which one or nore
w@boobkgs8887 ng atons is an el ement other than cBCDUZ006/005123

for exanple nitrogen oxygeés or sulfur, alone or in

combi nati on. red heter oarlyl s contain about 5 to

abo‘u?r%‘“’r‘?‘ﬁa a&Pd%FEa SHRSUURBISEIR {pgroygs i eeygens and
mtr@Qéh@féﬁdeﬁétlﬁélpfddjéd&ﬁ@n%i%e ééfregé’ﬁt%tlvé Eﬁc%a?%é‘tteeéﬂd urea

substituents” which nmay be fn same or ocf erent
subgtituends ingludecthehfellewing: The prefix aza, oxa or thia

before the c,hetg\lroaryl root name neans.that at |east a

mtrogq oxYQ or "§ atr'om respe ey 1S

present s@s acri ng at offad Th ni trogen ©r ~sul fur atom

of the heteroaryl can be optionally oxidized to the

correspondi ng 15 N-oxide, S-oxide or S/ S-dioxide.

Non- I i mj s n exarrpl es of suitable heteroaryls include

pyri dyl, N}Mr any th| enyl, pyrimdinyl,
i soxazol yl ,° i sot azol yI DyJH(Nﬁfhi azot ,° "2
pyrazol yl , fur@zan‘yl pyrrao pyfazol yl , ri ;ﬂ/‘ol yl,

1,2,4-thi adi A2 & yI pyri dazi nyI qui noxal i nyI
pht hal azi nyI im dazg{ 1, 2-a] pyridinyl,

i m dazol 2, b] t hi%gzol Wil benzof ur azany,l1 [ ndoI yl, 20
azai ndol yl , ben%wh\dafz'bi}]yl benzof‘ﬁren @i nol i nyl |
i m dazol yl, thienopyri dyl qui nazol/lhyl

t hi enopyrimdyl, pyrrol dpyridyl, imi dazopyri dyl,
i so@yicmalkyhymeanbanz@aammdm mqnol o2 pAkilticyatig irimgl system

congfaApat (i pBP: LaiSarsRecems per SFaY PRPPYS 1o about 10
carbl@n?atdiﬁ@t %@H@H'%&Hdll@yl Fihge céﬁﬁatlﬁ%}) ggrtb %bgg ?Hﬂ t 5

to about 14 ring at ons, ~prefera out
atoms. rihegCyaleatisyl dan hehpptionsily substituted mﬁthtdfree or inoge aimgns

sysighn SUR SSRGS T e IR eaRS oo Bferdtf o wpercdiga
abdwet enmymrtwémmpntsajf@ua@n@tméné@/cnéwéﬁoaﬁww mew%oms
cyc@ d(?l 3 doubl e bonds. Preferred heterocCyclenyls al so

RY reyelonesid cyehexskeygiphemtyl asd thiedikei don-thméing
exa onﬁ}gég F)PQLY i bﬁ’é]}‘rl\ultlcgygzﬂgtagclﬁglk&%t lh?f@lﬁlt d%é%glﬁ: k]toﬁ%@%%

St
adamm"ltgzlaamjtbweldhefferent and are as defined herein. The

pre{:i X %@a, gxa or thia before the heterocycl enyl
r oot YRRRESRYE {BeRR%E NON-FreRRAticamANe 6 gawlticystigging wstem

co sfr\g' aBob@ fcﬁélﬁ’&ﬁtm’@é%on'a?o %e?ﬁé?&%afﬁy Qbéuf\?t@éﬁ’ £10

nitrogen or sulfur ~atomo eteroaryl can
carl@;m piomas W%Ichb(CFQﬂta@é atdxeast@necnarbsrp@adnmgdmm bond.

B LA T s T

cychalkengtys BeYptiohal) sidestii By dyied Hhéi%m "ring system

di_ hydr coxazol e, di hydrooxadi azol e, r ot zol e,

subgﬁ@lephse whighe mavt e tﬂq;gqmpyqr dlf(eafenheatr@rareyaﬁ erlqd above

Nor ARG A BE R4 ST Rl RoBBRREVR NG E o0 10
cyclloplagter@{t @yslohpkenﬁra&ﬂldh@h@hyl and ehahrelt NER-Iirhifielg

? whi ch one or nore of t he
examp e of a swtable multicyclic cycloalkenyi is norbornylenyl. The term
“cycloalkenyl” additionally means moieties such as cyclobutenedione,
cyclopentenone, cyclopentenedione and the like.

“Halogen” (or halo) means fluorine, chlorine, bromine, or iodine.

Preferred are fluorine, chlorine and bromine.
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atons in the ring systemis an el enent other than
carbon, for exanple nitrogen, oxygen or sulfur, alone
wW@r0o0s/8888Tbi nati on. Preferred heterocyclyls cPCI/EBI906/005123
about 5 to about 6 ring atéts. The prefix aza, oxa or
thia before the 10 heterocyclyl root nane neans that

at H%lﬁﬁélkyfr Michh8 3RNalk @ aLesTirdd stdvdvhateione or more
respectively is present as a ring atom The

hydregest atoyes on thexalkybisgpplasadibya halearaupdalinesyabaye. or

NofsRirfind eFsndieS uay B dERRL 2o BiiBractivi 27, Soen

chi®¥opfafyi dhd 2likg) of the heterocyclyl can be optionally
oxi dized to the corresponding N-oxjde, S-oxide 15 or
S, Shistergiand” mqaﬁsmﬁrpmﬁjl@aaanﬁmﬁlcar nauitieygicding system

con@ﬁ?@@{ I‘éé{)ﬁty 1*9?6 §B8&ty‘F4 ¥h artélﬂgspr‘he% a%ﬁfalﬁ’éuﬂ%v 1 CPu’c 10 ring

er azi n oxazol I
atomsl traghlchdrmeydr, mohe ofthreprtived amyhs id & akvheti othér than

- di oxol anyl, 1, 4-di oxanyl t et r ahydr. of ur anyl , .
carb@wfaﬁ%@raplﬂ Y ObREAD! OGS SIS HPBB\AT i GPTERTRS O

Pregé.ltf @régqg&}dfgﬁda@dﬁa" %oﬁx%tmﬁ%mnﬁw%nge@%w

out ng at ons O prefera out 51to
carabe optla@alkyu supstitubed byianenbri mbre)nmgasys‘terresuﬁstltumta'twhlsh

in the rin em,i s an el enent her. t han car.bon
may e B8 shpteof b il ind Bis sS HeBhednttoin’ TR FRER. o1
or thix l§é’f6hé et H\ét@roa’*gldo\éh hemeCPBbAL isatdt IbSR nitrdBen, oxygen
car bon-carbon d bond or carbon-nitrogen doubl e

or gt atorn gespeativelynis @r@;sgabm agingpeienandhemitseganuer sulfur
atogi(g%pq{e%rf%rém dAnt oﬁfl&gal (ﬂ%d %(gtl{\ég@onjré ! cqfq e

i Table " nonoc |c aza Focy

N- cﬁdcﬁl63-65(@@)014S'B)d|gr<|dep3\ld>mﬁn‘mtd'@ dxamples-of suitable
t et rahydropyri di ne, 2-di hydr Ey“d yl
hetfrcztarulﬁnw\a%wr'@w pyrfzmyé ferany rtalh dpyiridingle isoxazolyl,

ol ok PEATHANN 006 BN Sugpligphia
tna;ziplgydlr%gahmﬁnefmdyu _rpy/hdazimwlqumokfﬁnylr phii\;alqzlln)and t he
i 20O TSRS O ML
azéﬁ&élW%aﬁzﬁ‘m@’éﬂW Beﬁfbtﬂlérrﬂ'n qtﬁ‘f‘lé]bﬂg/[ QM&’E@WI thlenopyrldyl

| uor odi hydr of uranyl Og
quueamlmyda tb@napsmmtoafblm/rmhq:myrtcgydzllmdamnyédgln ts@num inyl,

ooty PP BT B SalPERNEaH e Miso006/ 008123

31 rasteesesticbyl' theded 8rpeeallyl inddtueited HunleetiRy @cyartixly
ri ngs include  djhydrothiophenyl, dihydrothiopyranyl,
unsgigratee mylikeyclie mg@y@%p@mpnsmﬁgo%t 5 to about 14 ring

atoﬁﬁr@%@(ﬁlyﬂ%‘ow 5 t§58 Bthé‘n\ﬂ{g aggmtshgnr Fc'ﬁr(ﬂ%r I moPLEf the

S preV|ous desc erre
rinpetaneds ah kidnseriasthar tham carbomefor akésipleniiagen, oxygen or

SulfircPi9aE o1 ) LTIy I Test 34 PaleT QoyiS i gBNEHH about 5 to
B T P e e o
comtatreatdaagt ored Ky las marbapthierringhiTdte 'thederocyclenyl” can be
optionally substituted by one or more "ring systeh substituents" which may be
the same or different, and are as defined herein. The prefix aza, oxa or thia
before the heterocyclenyl root name means that at least a nitrogen, oxygen or
sulfur atom respectively, is present as a ring atom. The nitrogen or sulfur

atom of the heteroaryl can be optionally oxidized to the corresponding
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heteroaryl and al kenyl are as previously descri bed.
Preferred 10 heteroaral kenyls contain a | ower al kenyl

wW@e@apsssBon-1i mting exanpl es of suitable PCT/US2006/005123

het er oar al kenyl groups incBtde 2-(pyrid-3-yl)ethenyl
and 2-(quinolin-3-yl)ethenyl. The bond to the parent
N- onideeSyOmGe ohSysgioide Blokdimyiting dpdisisy af kyitableeans a

| k
neteiEP SR SHANGs ﬂ'g&d“w’”hvci%z;% TRRTR T e e

[ | es of 15 suitabl e hydroxyal kyl
dlh)}ép(?)]tnlbésialénc%}mde hydr oxynmet hyl and 2- hydroxyet hyl. The

bo ﬁbleterot:yrelylpémrdmtermyelbylkyk) rhbapsi gmdriharomhdtid satu rated

Mo B TRATCYSHS B0 Siaett SoErSIGAB S Soidh Fho

atorﬁé %‘rl%fe gBI @o@t%mbﬂmwﬁﬁgeafom@%ﬁ%an SHO Bt nidteds the

tache t'o an aronati c or non- aromatlcrlng
atongya;m e thg shistenois arxahemant ortlw theascasiora\far &xdnhple

nltr dr ?p %‘ﬁtg rc‘;gtgh ! :aﬂ%@s rﬁé?c?mb%n ng%riyég?efm Heg %e ertoch:?c yls
contdW' gnenﬂsrﬁé layoaeh el eforhs0 'T'Heh@re@l&% BRADF %b & the
al kyl , al kenyl, alkynyl, alkoxyl, aryl, aroyl

het%rpyv@xvooéyam@am?ns thaj et deast @nytrogene@mg@arqn sulfur atom

l-kyl I
s RGPl on A A0 o ASL LRI LBty
subsﬂTNdz:i(@i Fy bIhE orhdﬁ@iekylh%;%,ysfé)ﬁhi(sobsmt@@h‘&y|vs)h|ch may be the same
cycl oa a
or d'ff@q(aﬁ yﬁ% defm@r{@r‘\é%aﬂw pﬁrogenm(%&fvé pirpefihe |

het%@i&lg%ﬁq’ﬁ% 36|p% 3mal%)9dlzgéf % WCO{%@% e n% |Nu0><|de %er)Sd,e

car bo non-limting exanple de ées
or §§atioxidal mebmrtb@rgada,mmgsi Dﬁxymzhﬂadgelmon@ca/fcb@hyterocyclyl

ings 8l e B ENTO R, WS Sainy h ORI ngeaselipv )
lmlda‘%héﬂﬂﬁll Fhisaier ﬁdlmm?@h@%?cﬂhﬂoé(:% do)%xa{ErQP M, ‘)1' ~dioxanyl,
tetraln(df m@aylcteér@l Wl‘qtlzlophem(l,_te)tmh(yay@hmyk@nw and the like.

AIS@MO% 89%&561‘%“3 C:é;?/\ilplh %r?é g% to 8 to %&Pé@m )atoms

prefebitl CaBoiHG ab lepbiit 10 nhb'(a@at@)sNTK\ﬁth o or more of the atoms
NH( C=0) NH( het eroaryl ), -NH(C=0 NH( het erocyclyl), WO
in the(ieg GEeleaY ISFTPIGSIRY SilE2B cagbony fanewmple Aitrogen,

oxyg%&ﬂgﬁ}p Qﬁﬁ&a:%% Nﬁ@rﬁg %%& %@yﬁzﬁmémg at feast
OﬂG-(N‘I‘B()FF@)BNbe’SdQ)[ﬁGMOﬁH or cdklb@@m@)cb\tj@ Eyuhia-bsh0) Adlcky lare
no aq i&%)szy%gé@r@éqr@ SO hét@%sg{tyn the ring system.

| kyl
Noq—“ﬁﬁ@?é%ahrﬁél@)s%ﬁ%ﬁltableWbl%@)fﬁﬁ'%%gggtretg&ycﬁ&@%g‘gal i

azahetergtyglgagyayps- mﬂgd})eZaZ RyA- tetralsydipparigine, sul f onyl

1.2-d UII‘P@(&&%@: ﬂ%ﬁ%‘ l o %?’)éspe%%‘gﬁ%%”ﬁme» neans
1,4, @lrsk @éﬂ@H)@?@p)@‘rrﬁldmeWﬁﬂfy@kcﬁthWr&ﬁfybQ:I“h)ﬂir@f@pﬁfrolﬁfyl

group are attached to one carbon atom of
dlh)ﬁgp@qtmlﬁgz@lml ailhg:}r@tqapyrazollnyl dihydro-4,5-triazolyl and the like.

Non-limiting examples of suitable oxaheterocyclic (i.e., oxaheterocyclyl)
groups include 3,4-dihydro-2H-pyran, dihydrofuranyl, fluorodihydrofuranyl,
and the like. Non-limiting example of a suitable multicyclic oxaheterocyclic

group is 7-oxabicyclo[2.2.1]heptenyl. Non-limiting examples of suitable
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defirk@dMPosichicdmydréxydl kﬁ@ A8 iR IRNEOARAS Néh-

10 thereby form ng a carbocyclic or heterocyclic ring
of three to el even atons. Representative structures
w0 pwbuosks3exanpl es such as: N and The spiroal kpCT/US0@E05123
of this invention can be optionally substituted by
one or nore ring systemsubstituents, wherein "ring
mcmpsy@mtblaimtemmtd (ijes thmheﬂé&odﬁlylmadgbmc&um 'Ri ng

ubst i al so nean cyclic ring of 3 to 7
dlhlyﬁ ﬁ‘&?ﬁ GEVMt@WWV&&R‘&W| Cor 2 hetgroatoms
att
i i R 5 A
andalkybaredaspyeviously eheeamlwd Ht—:&"ferred)ttelt@/doaralhgs contaln a
the |]

o B Bl INBEATRNGS sBties ot itins Aeliylaroipg inslide
pyrsdibsktyiita- Q’OrdM-BtyI)e'tI@yl a?tﬂecfdlﬁd)lﬁ“ii(ﬁwzh‘i%%hylr Q‘Hb%\@ 8'the

noi eties, 1n avail posi tion or osli t1 ons

parest acietyds thyouph th@ﬁﬂ%’t of noieties (non limting

o CoreiSlRlah g et 8 hlatB3h auriE RO PRt hirilee”
hefemaymndrarkenym dspraveasty @@@cnb’@amtét@tredt her e can
noi eties as chemcally permtted, and the

netagaAkene ctein 4 ke SO OB B MOPGT 52 EBMpbE1o13

sw?’é’bl%{ﬁét ﬁa%@?ﬁ/?grd{f sSIHFIPdg@-ﬁ:Ntr %.gﬁ?{@%'g& glblnyt he

(qWG]t?km—ér)é edihenylo Tirter leendstobtbiei darent soiaty |SI;Itm6ug|;h the alkenyl.
pr e ne to t i tuents, with at Teast one
in tl_ﬁvé]zJl Bﬁ%kﬁom%%r?mﬂ@ @é’Léﬂr‘ﬂ\é‘P& Wh'ctrh%'kyle!? @8 Previously

ﬁ 88 of
conprising the specified ingredients in the specifie
suitaibe) Rydroxyalkyegioupadnaluge pyduuymathylcnd es2-hgdroxyethyl.

[ i mation of the
Thé’“bBﬁ&?é)Y %Eéﬁg&ﬁ(gﬁw ﬂﬁ'ro Etﬁﬁg@t Wied amounts. The
st r'dyghdxdrhate” aseandandligeogeal NW-Ondrs@d. eFha bBh ot ke
or  either of, the possible isonmers, non-limting

par@ﬂém@w thragglidee oxyermEWUSy 10 (R)- and (S)-

igﬁ[ﬁﬁ% I@ﬁ%@e@rﬁ) %ﬁbstﬁgé@ﬁ% a Rggs Qgggpﬂt%%%?&%_qn_ gromatic
or n@pesseaticriag systenondich)y ésdexample, replaces an available
hydrogen on the ring system. Ring system substituents may be the same or
different, each being independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, alkoxyl, aryl, aroyl, aryloxy, cycloalkyl, cycloalkenyl,
heteroaryl, hetérocyclyl, alkylaryl, alkylheteroaryl, aralkyl, aralkenyl, aralkoxy,
aralkbxycarbonyl, amino, -NH(alkyl), -N(alkyl)z, -NH(cycloalkyl),
-N(cycloalkyl)é, -NH(aryl), -N(aryl)z, -NH(heteroaryl), -N(heteroaryi),,
-NH(heterocyclyl), N(heterocyclyl),, halo, hydroxy, carboxyl, carboxyalkyl
(non-limiting example(s) include ester), cyano, alkoxycarbonyl, hydroxyalkyl,
carbonyl (non-limiting example(s) include ketone), -C(=0)heterocyclyl, formyl
(non-limiting example(s) include aldehyde), carboxamido (i.e amido,
-C(=0)NHz), -C(=O)N(alkyl)s, -C(=O)NH(alkyl), -C(=0)N(cycloalkyl),,
-G(=O)NH(cycloalkyl), alkylC(=0)NH-, —amidino, hydrazido, hydroxamate,
-NHC(=0)H, -NHC(=O)alkyl, urea (e.g -NH(C=0)NH,) -NH(C=0)NH(alkyl),
-NH(C=0)NH(alkyl)z, -NH(C=O)NH(heteroaryl), -NH(C=0)NH(heterocyciyl),
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15 Lines drawn into the ring systens, such as, for
exanple: KN> S indicate that the indicated |line

W@ bondyssemy be attached to any of the substitRCHOF®06/005123

ring atoms, non limting edanples include carbon,
nitrogen and sulfur ring atons. 20 As well known in
guartidingt, tINHET (5 NIGN mfaavaHGQnNell\p)N(allkgzl)i ptarbbAOWIRY ei n

oML RUFRIV. 57 ORI BB FI SOUNRESG2)-0M5hb o

N e M TP YIS STba B 7S eI Gan £
N ) EIGRIODES (Chearyt, SNCalkyt (S abe, NI a0y

NES(ERAT BB STl Gl el fiBiosarboutva Sl e

-S(O?{eﬁyln @S(ogéwrfeebg(@){é@yle émf%ngv%%gﬁanamﬂhgéxgh@@s

to sa val ences.” Prodrugs and sol vat

'nC@dﬁpblh'l%SéNFHH@/l)l anvkRSi@kese al so 5 80Et enpl at ed
¥ |
e e K T

alkyingroupdine attatiied tooné @arbdTBIoRS bf a dé?é&ﬂrra@@%urah%w
converS| on by mat abolic or chem cal processes to yield

thegebyclorpinena carbacyelirpahatespeyslis ding ofitbrasrtosieven afoms.

provided in T.
Re}éliké% EJW éﬁvﬁﬁégﬁcl%dé)é @fét%és{%}séibvel Del i very 10
Systens (1987 Vol une 14 of the AHC. S. Synposium
Series, and™\n MBiore ersibl CariTer
(1987) Edwar d\B! Amer i can\Phar mac
Associ ati on anpt Perganpn @Pgss bot h of Awhi ch
i ncor por at eNein by reference thereto\ " Met gbol i
conj ugat es”, »f or "exanpl e, gl ucuroni dé3an
which 15 can undergo reversi ble conversion to
conpRiBRECYKY! 5P RS af thiginventiencaniieaertipriatly shbstituted by
on e PP lof @ O ysiom SE6H G B Btelg g SR SUh et oo
defrmdpuarah. or a conposi tion of the present invention

effective to oni,ze CXCR3 and thus produce the
desﬁ%@i SY$EM, @?ﬁﬁée”t glsermeans PreY&lie iing &8 Setopating atoms

of w%ﬁnﬁb%/ Cﬁﬁﬁsﬁﬁ’ 1Rt ﬁ%‘ét&ﬁgeéﬁéﬁ'aéﬁﬁ aﬁ'ﬂa@f"ﬂ@ér%aryl or

Pati en I ncl udes both human an
heterocyclyl ring by simultaneously substituting two ring hydrogen atoms on

said aryl, heteroaryl, heterocyclyl ring. Non-limiting examples include:

; “S‘SQ and the like.

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties, in available position or positions.

With reference to the number of moieties (non-limiting example(s)
include, substituents, groups or rings) in a compound, unless otherwise
defined, the phrases “one or more” and “at least one” mean that, there can be

as many moieties as chemically permitted, and the determination of the
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"Sol vate" neans a physical association of a conmpound
of this invention wth one or nore solvent nol ecul es.
WA bios/0gd8ysi cal associ ation invol ves 25 varyi ngPCBEyS®e&005123
of ionic and coval ent bondiag, including hydrogen
bonding. In certain instances the solvate wll be
maxiapib Inemiferiof sbiah inuoieti¢is welhmithen meelmovﬂeege) of thorse

i W0k o FRteraB g Lok R euD e SusGuas. or more
premsslma@ﬁé@@tvb@bbb&ﬂwﬁﬂsommﬁw@aﬁ%e' inQh tp%I%I 1 Bosition.

solvates. Non-limtin exarrpl es of suita vat es
i nd\sitee@dhreaio) thederm 3compositino! @tle'sa,ndaddoeneotriplees a

" Hy.d " | vat e. wh I I
e L R
as &y phriuct adhviekaRls fd?fd@ﬂy@ﬁ%(ﬁfeﬁ:t?”fréﬁﬂ&ﬂnbiﬂah@n of the

enconmpassed within the scope of hi's invention. WO

spegiiigs) ingEatigntparTihessmmiiesbameentss The conpounds of

F | t I thin th
of T SrsighEh8 S22 481K B8 BrRiaR A idd & Myl or
elthler bértlae poissibleuisdrtess aush- tn@ntlngcémiﬁplfe@é)qﬁ@wé é&wtéi@aiﬂgﬁ
unl ess ot herw se | cat ed

"'%'%ﬂi f§%)stefesgh%ﬁbﬁtwy§&rwme denotes acidic sal ts
formed with 5 inorganic and/or organic acids, as well
as basic salts forned with inorganic and/or organic
bases~ _t¥Haddi ti on, when a otnd of noHa 1
corIJt\%Z\i\énr; bodans eoriteisnebatioi Ety, suchnas,; but not
[imtéd to a pyridine or imndazole, an acidic
moi etly, such as, but not lifted to a cdlboxylic acid,
zwitterions ("inner salts") nay be fornmed and are
included within the term"salt(s)" as used 10 herein.
Phaék dasteed Iilmea(-l--y—)aep@yseatﬁ &n optonaliborid. ng exanpl e('s)

l.ude non-t si ol ogi cally acceptable) salts
ar INFS HEavnigto gle( ﬂ%gﬁ@%ﬁg%laﬁs%r@x@n% lgo uzc,ef ul .

Salts of theyc ounds of (t e Formula | may be forned,
for exanpl \<ﬁ§ﬁtﬁECtln ound dfé la 1 mIth
an amount off aci e, suc as a qui val ent
anount, in such {as one i n whi h theI5 salt
precipitates an aqu di um f by
Iyophilization ACIdS (and ases) whi ch ~are generally

indicatestheletredingicataire find heay 96 BREERED & any of the
pharmaceutical ly useful salt’s from basic (or aci di c)

Subﬁht&ﬁ%l@é@euaéams e@rmbmemréptﬁsgoglyée@arbm nétregas and
e et al, Journal of- Pharnaceutical Sciences
S“”WB‘?% EEg@%l ) 1-19; P. Gould, International J. of 20

Pha@rsmehakhows irf ﬂ%ﬁbt 3BoAA rawn; frdndepsaoulal afm wHiRein
Egt C‘i%%? ge nal =~ Chemstry (1996), Academ c
ho IBpialyis ted th? F?”I"II'&a'@%@%thloQﬂﬂck'PQ@at® a praily! group

r | n |
bouﬁ@lrfhféiu‘@hetﬁ%tr IBPG(S:I?]d wé?]%h ghP unl%s%t&%tﬂ Iv?ﬁ&\BEg) te?gmple
Handbook of Pharmceutical Salts: Pr operti es, CHj

Sel ection, and e, (2002) Int'l. Union of Pure_and

Appl i ed
N
O/ represents NO/

CHj,
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25 Chem stry, pp. 330-331. These disclosures are

i ncorporated herein by reference thereto. Exenplary
w@eood/osssali ti on salts include acetates, adi pat eBCT/US2006/005123

al ginates, ascorbates, aspartates, benzoates,

benzenesul fonates, bisulfates, borates, butyrates,

ci tlt shesld alaopeaicted that @anytieiesdtdmnsitte ansafied valences

in tg%g@g;) ué"qqg?eé’fi ﬁgn%g{ﬁqlfl%l] Tt ;g,?%agy ggbles herein is
aslInEPEREGE 87 Bydrogbi ‘é‘f‘drﬁ@?%’i@ﬁ%t@%’atlg@rﬂné WaleHRs:

hept anoat es, hexanoates, hydroch
hy dPEstsireas ad sohvatespbitiecrasnpounds of the |nvent|on are also

corﬁ%rp%geﬁgéﬁ%ﬁ%lﬁa ltfeﬁ@?hfﬁdruéﬁ%}sgq@groygg herem denotes a

rdpo@RhtHalie aerul pesors ¢
R e S S

Undﬁ%@%@hﬂﬁﬂ@ COﬁé@@lﬂrﬂé’M metalplishemstigmiopl proaesses to yield a

orRIRARR B Eam kL Bt F3pntRrfYue ReRBr oRTlSisslansy as

proumgms pTaerdmed“ hﬁgtmm)andt\ﬂfSt@ﬂ@tﬁﬁ) dh@scé‘syﬁﬁﬁél@ellvery
|l so known as tosylates,)

Sy3RmEAAEAL VONTaRmA4iRins A5 B EnRagi Sos Hoddal ts
B/ol"élﬁérk'ﬂ?e @?Pﬁel'}bum a@%b%s@” 5%87)@{1®5ros§| &fﬁ?ﬁé’c

sodi um pot‘assi um’sa i ne arth
Amgecan Rharmaceutidal #ssociation amdePet garergpreBidss) el o which

ne sal t Its th organic bases
are l?gqrpgglg{]ﬁé?@re@rté/a i ¢ CaHy ?fé%f)? céuchWIas bengat Ih| nes,
di eWbBHﬂld‘@@Tugé@émeP@%é%B@ BRurby; gé@%ﬂﬁ‘s@%tes which

(formed with
canuNiasDs raeerpiie sbneergioneorareprutidmefifedrmula 1 are

Corﬁtmﬁﬁge@é gﬁ;ﬂé e éﬂ%ﬁhen'\* met hyl - D- gl ucani des, t-butyl

yl cycl ohexyl am ne, choli ne,

t r dEBtficktive amomdorsﬁéréﬁéuﬁé‘al@r@ff&h@é iaffoLAHCI8 A8ant to
inine, lysine and the |iké. Basic

desr%ff'g? FedneHht & RMRCYIbapa Cﬁﬁ}DQﬁ@'Qﬂ‘lﬁﬁh@ miesesd invartiion
t
CTTRAT0NT cntiobriay CRLH At Bhadties e BBss M dfenta o
effa.chimmsdéabletpaimndes and i odi des) di al kyl sul fates
I I i ncl ude di nethyl, diethyl
o DA eb 8 aTa Ry s Lo B8] Maramg ien 4nimeisl  dos
(napak.em'-t.hagdggeam R 'é%ﬂﬁbﬁ’secy' lauryl,

myristyl and stearyl chlori rom des and i odi des),
ar aPrMat@ameass a ghysical aHsmlatprem&ambe(m)pnldrtnﬂthl@enventlon

o L T N L
varyahgrdmcm ot?l@hlcyanca@@\%%rﬂ%cﬂmﬁ tlﬁcIWan@' Hydr5§en°' BOR&ingf

the.invention and all acid and base salts
In cegak siasgesdie valvatr willbe Rapableef fsalatioroffor éxample when

onetQ %Sﬁé)%‘l%ﬁﬁm%mf’é@% p{:(?lrpog%trggtug S%gé/g aZ?@ttlgeF of the

i nventi on arnmaceuti ca
cryqjaldaaersblldoﬁﬁowatls dncohp@ssed bottgoiliabh- paBe atasdatable

sohizhds. RIoRIH G XampISs oF Scitabia Sohvates Thcle athoniaie
methanolates, and the like. “Hydrate” is a solvate wherein the solvent
molecule is H20. In general, the solvated forms are equivalent to the
unsolvated forms and are intended to be encompassed within the scope of

this invention.



10

15

t he hydroxy groups, in which the non-carbonyl noiety
of the carboxylic acid portion of the ester grouping

WO 2008088881 ed from strai ght or branched chai n aP&yS2006/005123

(for exanple, acetyl, n-prépyl, t-butyl, or n-butyl),
al koxyal kyl (for exanple, nethoxynethyl), aralkyl

(f OTh@&@ﬁ‘IpbandbemEWmulaai Yoree pakk whidh srie A% MM tha0
phenoxynet hyl ) (for exanple, phenyl optionally

SC@Q?O%ftthtSlJﬂ\é@“Wrt hRe%/eé@nC%t@aﬁp@pqwdd@f&mrrr@ia Adiacgin isor
un%&@b%’fﬂclﬁ& ?é?eP&% Z%ah%uthgp&fft S‘nlﬁﬁ BirwistiRiicdteq.

or ararl kyl suI
Thmmmw f cm;yémplo(yé)i hmemp denotesd mduersaltéff@nm@d(aﬁtﬁl e,

L-valy i sol eucyl hosphonate esters and
'”0(%”'%%/?” ogganlg,lactd‘s{ B?ﬁd‘éﬁﬁh@? Bagg%@}tg formed B dperaesic
T juhr / /
and8t B e,g% i éﬁgor‘é&ﬁ%ﬁg &?ﬁ%ﬁ!ﬂfﬁﬁéﬂﬁ%ﬁ% Qnditd
boﬂneeabaslvencdem sad:h\ ae, biiematdimitent toby pgridife drdinida2dle, and an

B 5tk S b RTSU Sbormilack o ol aie

salis"‘)?hfaytb%“ﬂ)ﬂﬁﬁﬂ'a?mdf%ﬁhélﬁ%d%ﬁ'ﬁrﬁ’ltﬁe tehfh %anegg: gée u8kd

imno” 5 ether). Al such tautoneric forns
hergimnt Bh@nm@mtlnalheancemap@r(mooﬁlmnheg eppexdels) inolede,i on.

v SRR B GRS P FERBH) b OIR e s

arecalwowﬂiﬁ Sians bl thngombesrd9bf tHreFs@hdia. 1 Sl \bt ®smed, for
esters and prodrugs of the conmpounds as well as the

exajgples by serGinded Camoyodééf@r@ua Torith @ saravge pf asidot
badts shl%ﬂ%% y}@égﬁwmt S¥icRint Ong. RN YTEh LlsGneC .f\fvl%eﬁ oy
su I nclu enan

various tuents, 'oneric Torns
salf pleciditates/or iexarsaqes@rs medilme f@llmeem: by WOpaﬂibzmm iAeids

b { t
(eribases) Wity e Gonsrely GoasideReLHBlabta forine fmative of
phéu‘ﬁ%u%all;hh’ée?ul‘ﬁ%rﬁ'cbrﬁrbas'lcf‘ r\édﬁagja ) a%@uﬁegefs of

t he conmpounds of the i1nventi r exanple be
corsppgndmatcadibqussede fafexarhgle, by @nﬁesge ot ahalpuma/ of

PrEff oL Pknfas Ry T LEAETE Toul i Pafbnard] 6FC

Phefm&dvties €5888) 3nyent1gn Apderdver 4/h ¢h§mécﬁ%e of Medicinal
configuration as defi ned by the | UPAC 1

Chesrdpnd 9881 i Anadenindrass, Newt Yarkt ier Hee Ogamge Book (Food &
Druetéﬂhf’rﬁ\ﬁgtratl ‘Wéé’ﬁ’i I alq Eegh th% et%g'itgt%{ﬂug al-ﬂ%mrlch

Statb'ﬂ Camileds. \A/fmmultf:)(m&) H&Iﬁ{jlﬁﬂjks@"f‘?ﬂ?’g’ldc@bﬁﬁﬁtrsaﬁs
auf.oners, race s odr ugs .0 e i nventive
Progsiidn bction, GG 4PQE2LIBUhaTnien ohdtra PG dgbed  he
Chéﬁﬁé’cgf, :ﬁ)ﬁa%@-@?ﬁ}ndﬂg@ %CIO@PR&%"%@%@&’ %“é}e@@\\éﬁ&ﬂrﬂwl a,

conpou noi ety or chem ca StFALION Wit
refenesae ithdrictal val ences |s assuned to have the hydrogen

o OB R B o S LR LB e e
asdoemRE Qébéitaﬁéé,"@@ﬁzo%@é@%é‘h@én@éulfonates bisulfates, borates,
butyrates, citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates, dodecylsulfates, ethanesulfonates,
fumarates, glucoheptanoates, glycerophosphates, hemisulfates, heptanoates,
hexanoates, hydrochlorides, hydrobromides, hydroiodides,
2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, methyl

sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,
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Formul a 1, having CXCR3 antagoni st activity, or a

phar maceutically acceptable derivative thereof, where
w0 bwewsessbus definitions are given above. |n aPOL/l82006/005123

enbodi ment of this inventi@éfn, G represents a 30

di hydr oi m dazol e, i m dazol e, di hydrooxazol e, oxazol e,

pedinajes,queradfaies| %p?rgmgammqmtest pr)]mmsntmtt& tpirrrat@, rp&@dztes
t I nventl , ri ng

proriiisp s oS el SR eRe SRl Fufanaies feuchs fhosd

et QORLOBERE), KRR R0, ShstySndls (QeRi iy =

N RO R% R
toswadz@s Rgndecpanosat@ RNARhRIKkR. Re O N--.0 Rs R8-N NR9-< N

L gy Mo R a1 AR fE s R DR s
as Bodiue, RehiinRang o@ssﬂﬂn%dﬂsoaﬁahn@e%th rﬁetah%&f@\%u
R900R9RSR9R8 SAS. O N S% O /

calciupg apd m%gneglumysagﬁ,oalgnmumsags Kint'sakts Galtswuith ergariic
badbsS (895 SaRBRdoYarflPHife3Y%h 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
and the like. Basic nitrogen-containing groups may be quarternized with
agents such as lower alkyl halides (non-limiting example(s) include methyl,
ethyl, propyl, and butyl chlorides, bromides and iodides), dialkyl sulfates
(non-limiting example(s) include dimethyl, diethyl, dibutyl, and diamyl
sulfates), long chain halides (non-limiting example(s) include decyl, lauryl,
myristyl and stearyl chlorides, bromides and iodides), aralkyl halides -
(non-limiting example(s) include benzyl and phenethyl bromides), and others.

Al such acid salts and base salts are intended to be pharmaceutically
acceptable saits within the scope of the invention and all acid and base salts
are considered equivalent to the free forms of the corresponding compounds
for purposes of the invention.

Pharmaceutically acceptable esters of the present compounds include
the following groups: (1) carboxylic acid esters obtained by esterification of
the hydroxy groups, in which the non-carbonyl moiety of the carboxylic acid
portion of the ester grouping is selected from straight or branched chain alkyl
(for example, acetyl, n-propyl, t-butyl, or n-butyl), alkoxyalky! (for example,
methoxymethyl), aralkyl (for example, benzyl), aryloxyalky! (for example,
phenoxymethyl), aryl (for example, phenyl optionally substituted with, for
example, halogen, Cy.4alkyl, or Cy.salkoxy or amino); (2) sulfonate esters,
such as alkyl- or aralkylsulfonyl (for example, methanesulfonyl); (3) amino
acid esters (for example, L-valyl or L-isoleucyl); (4) phosphonate esters and

(5) mono-, di- or triphosphate esters. The phosphate esters may be further
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In anot her enbodi nent of this invention, R3is
sel ected fromthe group consisting of H, alkyl,
whadoomsdsyt , hydr oxyal kyl , hal ogen, -N(R30)2, -EBRB0SHENE005123
- 5 CF3. In another enbodi #&nt of this invention, R3
Is selected fromthe group consisting of H, alkyl,

estbﬁh@:ﬁb?yﬂor eR¥ehphx eaCkyd alcbinblageBactiVy B8N ive-tRREDbT 8(51be a

. I n anot her enbodi nent of this invention, R3 is
233@ Qe{zéacyqubmqrﬁle group 10 consisting of H, - CH3,

C I
e epoupS Rl AuIY P ORY Isonafls, detersiddprotitdgs
thereofs alagod ést if tosir tMor@enuworm(msethm ca‘s ah grrﬁdeCF or imino
an

ethifio AbSUGHIAKRRENE ToHmS FasComomAAaH harginias Rert Bhingg |

oup 15 consisting of H, aI kyl , hal ogen,
pfefﬁ"eﬁm?ﬁ% _ON, -N(R30)2, -OR30, -N=CH al kyl,

- NRQ[D@(@F@))abhydrs (f@nexalmaaﬂcg(ecﬁ)éiﬂmmers\/\ﬁpﬂ@@%@ﬁsfsﬁnd
L US2006/ 005123 39 t.h nb hi
thel IKF T EmbroRgnT SorePURd SRR RBIG HESE Cot Selbmaoliss,
est@Fs &hd %Hfd’rlégf %ﬂﬁ&é@mpbb{%@&f&\bé‘{%% theq\élts %ﬁ%@szand

, I n anot her
est@rﬁnoﬁﬁhﬁ!empdmgse,rﬁ@h aﬁ/%\%eowhlclmmaxsemet é@e &lasyrometiice

carflofE B rffR Sulfinfy. iy Bt esensBh R torms (wpich may

exisNREHIREadsghce lof agp@ihitric eatashsyeitarderit forens,

i nvention, R6, i s sel ect ed fromthe grou conS| sting
atr@pspmerqsq@\ dirplereeyeris formi-ere opRtarBlp ihin the @Rope of

is Benfion, BEFGH, fe{xss*é?ﬁ‘u%é‘%ﬁ*hc%é%@??ﬂw g
magl, feerredamme ybabulystantzlbl foad b bther (<Sad 0! may be admixed,

for_e(&gﬁigl @&@CQHF@%@LS o% %@H% b@&goh_%go o @Ng@zp@iemsomers

The CHIA) &R NE3 ke p'i‘@é’ent%vé@tro%rddrf Hé\/é’ﬂféqs dr'R 86 L@étlon

enbodi nent of this I nvention, I's selected fro
as gedogd bydhe il dPiAky19F4 Recarrmyebndaatldnenyhe L@eyifaﬂn&yerms “salt”

‘s g oS R FE e LERARA TS Syl FbiRAE
soly 42 e8P @H3drodflig of mhtbpeERHER eoibBmMRAOrBRImers,

enbodi nent of this invention, the RO noieties can be
tautpmess racenatas cfrmrpéﬁtgs fdba 'fb‘éﬁﬂi@’el(i%‘@@%ﬁdbnt 'y

i ;lc %gll 5@8’8%%%{1 Eﬁ%gé%ﬁdg?%%ﬂ%?géeﬁlﬁtﬂa)@ﬂq(qalms
appél@i’ﬂj Ué}éto ah0 foGhp € Bdund (vobity dHZhem{daHR)ug eiRa 1 with
uns%%%gsvggd@‘(%;% %ggﬁ E%é@ﬂqp%%@%?c%ew&%%l s satisfy the
valences unless the context indicates a bond.

In one embodiment, the present invention discloses compounds of
Formula 1, having CXCR3 antagonist activity, or a pharmaceutically
acceptable derivative thereof, where the various definitions are given above.

In another embodiment of this invention, G represents a
dihydroimidazole, imidazole, dihydrooxazole, oxazole, dihydrooxadiazole,
oxadiazole, triazole, or tetrazole ring.

In another embodiment of this invention, ring G is selected from the

group consisting of:
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I n anot her enbodi nent of this invention, the RO
noi eties can be the sane or different, each being

w0 pabepgasaent |y sel ected fromthe group consi sSeCTySWH6/005123

H alkyl, cycloalkyl, -C(=@N(H) R30, -C(=0 alkyl,
-(CH2)gOH, 25 (CH2) qOR 31, - (CH2) gNH2, - ((CH2) gNHR3L,

- N(HRR3L,re- N(HEES(02¥ R31, REN(H)., O =CRNH( R80) , ~ - OR30,
- S02 (A and /¥ 2N(H)R3 ~tur Ranot hfz?izz ment of

t e pudent iRBTK et,l es cat{e_tlhesane or
di ff emént ¢ eachNbei |nde ntly sefeceed fromthe

grougp consisting of H, cycl o;{y opyl, -CE3, -CHS,

-G GG CH§',\,LOH 30 - &

- Gz o) NH2 CHRNEY
~C(=O'N (H)CHZCHZ'%H CHthH) 0)cr3‘3 NS

- C(=Q N(H) - cycRbpropyl, RL(= O)N(H)QHZCFQ_,, - <8
NK:CHS'- (CH;)Z N(H) : -N(H) Fom%@&
-N%H) LK) ONG;%:Q‘A‘ V\O%G’%E 8883’7 Uszc%\%slzs

40 - N( CI-‘IfC( =0) NH- cycl opropy! N(H) CH2CH20—|
- N(H) CH2CH2NH2, . - N( H) CH2 CH2NHS02 CHB3i

-N(H) c;uzsoe%ﬁ,ol\l(wq = H) RO e

-N(H) ]

- NG S(P*ov\z 3y* - NE =S
and

=0ON n andt her enbodl of trhl s nvent“l onssthe
R9 noi et| es can be the sane or different, each being
i ndependgntly gel ected from t he grgup COI’]SI i ng Qf
H - O ug;([)zs - CI—IZCh{L'LbCH( R°cycl.oprs

clo e
%aﬁdﬁ%ﬁﬁfﬂfﬂz«
-N(H) - cycl propyl - , 10 -N(M CH2C(=0

whérb'(n"ﬁ_g:g %ggr’% %&a%%o p; 0 pé_?)gh@ﬁg I—DO)CH2HCC$O—I

: N(l mazcﬂmrg(mmcﬂnmme tof/trFs tawemhon aRd ltséxlﬂé&t% FROM t19é Edup
n..ano 0 IS I nventl on
consi51B8 BE 8" Ui BitedlEy) bioxyrkeh he@dem NERER, LaRgnd -

CFd. ndependent |y sel ected fromthe group 15 consi sting of
H, cycl opr opyl, -CF3, -CH3, -CH2OH, -CH2CH2OH,
_ Ol TiEBp T eMbatipEr b inventa) HI Gk cte@HNTiEhe group

Consggg%%iky&%%w%ml 9_%&;'2&(8802%(%0) CF3,

-N(R@Qr@mﬁ%n@cmgopr opyl - C(=0) N( H) CH2CF3, - NH2,
- NHCH3, -NCH32 H)CHZCI—B - N( H) CH( CHg) 2,

In angghay ofzﬁ)us YRR AR H)setiaed fiNrHjEHR@HROH,

consiih) %g@%dﬁﬁw&w%@@%F -Cl, OGHs, OCF,

and-Of4) CH2C(=0) NH2, - OCH3,, =S and =0.

In another embodiment of this invention, R® is selected from the group
consisting of H, -CHs, -CH,CHa, cyclopropyi, -F, -Cl, OCH3, OCF3 and CFs.

In another embodiment of this invention, R® is selected from the group
consisting of H, alkyl, halogen, hydroxyalkyl, -CN, -N(R*°),, -OR%, -N=CH-
alkyl, -NR**C(=O)alkyl, and -NR¥C(=0)N(R??),.
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I n anot her enbodi nent of this invention, the RO
noi eties can be the sane or different, each being

w0 pabepgasaent |y sel ected fromthe group 25 consPGL/USZP0€605123

H -CF3, -CH3, -CH2CH2OH, 3CTH2CH2NH2, - NH2, - NHCH3,
-N(H) CH2CH3, - N(H) CH(CH3) 2, - N(H) CH2CH2CH3,
N(ri—BuGiHﬁ@E e@b%ﬁef ; ntmfdhlstlmwt@ﬂﬂqﬂﬁdelédmc?ﬂch*fmé group
nt. o ntion ecte romthe
CO“%?Q%O oﬁ'g}/'s{’?g)@eﬁf H)Li? roxyRIky!, RéNaINR%)hy@r'%Qy‘é‘H@lﬁ
alkyPBACNROE LoV 1 another enbodi ment of this
I nvention, R?E) I's selected from t he group consisting

of in alhﬁlheF andoHBnam b f-thidd oy, Ririg seidctedfrorm2thelgroup

CO”%‘? iy he g? bgﬁ)@SHsf‘gﬁa’@al&"\/i&Nw &QR );L}yl@?%xyéfm 3¢

a|kyp@ﬂdmp@®(£9w|anot her enbodi ment of this invention,
. WD 2006/ 088837 PCT/ US2006/ 005123 41

In angthanerthedireeniadithisrinverttiarhiR® is selatédromRhel group

con I LN bz -G EERP PGSO NIR i oBHrerN andFi o

i nmeamd;m@r eﬁibadirﬁerstedfqmsqﬁvéﬁtmﬁ tRfas GeRIdR=d frBRSthetdrad
of H - -CH2CH3. 5 I'n anot her enbodi nent o

congiging @fn'deﬁwloﬁlkenwe arylalgybtcw@aw r-(@do)EDalr e&(CH2);OR®", -

d t d by 0-4
(R R LR e L T D SPRRE - vent 1 o,
(CHg)msooRé‘ atGHia, ID-MNHRY', Rrar €(=0)depiemsdegehy C or N and
stit nmoi eties. |.n another enbodi nent

te
o T e SmRbHBRent T areany antions REds 6o psbirat thearoup
consﬁé%g ofgt ﬁkﬂaébklenylh%Fﬁél?%b’%&/@l%lk%/l O{S‘Clti%téﬁocetﬁjg logRNg

d substi t ut ed

(CHﬁﬁNUd,l-t(r@hhz NHRAi 4CHo) it OPNHR he(GRag),800RE es can be
j, T f h b d dent |

(CHaRsRRT P?r@?a%ﬁmd st sting of T akyl

In alﬂb‘dﬁw ampodindit)oTYhis idldeion, il Whﬂﬂéﬂ% can be the same or

al kyl heteroaryl, 15 al kyl sul finyl, al koxycarbonyl,
diffegghtneasikheingdndenandentlxiselegied fr@nfatha)g@upaxyis;stlng of H,

kY| SRR BT b%@@%;%%«‘f%r@ysﬁsﬂ
(CHm@Raky@H(y)!,NHfé r-(@Hu)qumal“lyJN H)RPY, I-Ngnﬁs%gw%y,

C(=C Wéﬁ:ﬁ -3@ M %%) gSCRNHR31,
j C(rk r)wt O?gé 5%%?@4{20“ (%ﬁ@:ﬁ@%@%ﬁ\g&&a be the

sameNHCiFDEN, RBth Deing NCBBehGe~D) SBt8dted from the group
conéi E mo%%;?@%?&ﬁ@lé&%ﬁ%fg&w%% «(CH2){OH, -
(CHz)g(#O)L RN 2 (@R@% R3$01§N(-ﬁ§@’) 2N(H )R BLBL) N (H)
(=0)NH( FS 2)R3 -S0,(R 1) and) SON(H)R®.
In another embodiment of this invention, the R® moieties can be the same or
different, each being independently selected from the group consisting of H, -
OH, cyclopropyl, -CF3, -CH3, -CH20H, -CH2CH,0H, -C(CH3),0H,
-CH2CH20CH3, -C(=0)OCHg, -C(=0)OCH,CHs -CHyNH3, ~CHoCH,NH,,
-CH2CHaNHSO,CH3, -CH2CH2S0,CH3, -C(=0)NH,, -C(=0)N(H)CH,CH,0H,
-CH2N(H)C(=0)CFs3, -C(=0)N(H)-cyclopropyl, -C(=0)N(H)CH;CF3, -NH,, -
NHCHj3, -N(CHs)z, -N(H)CH2CHa, -N(H)-cyclopropyl-CHs, -N(H)CH(CHa)z,
-N(H)CH;CH2CHs, -N(H)CH,C(=0)OCHj, -N(H)CH2C(=0)OCH,CHs,
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In anot her enbodi ment of this invention, the R20
noi eties can be the 25 same or different, each being
w0 nabejpgssaent |y sel ected fromthe group consi seCnySwhe/005123
H, al kyl, am no, hal ogen, @\, CH3, CF3, OCF3,
-(CH2) gOR31, - (CH2) gNHR31, - (CH2)gC(=0) NHR31,
-N(H)CH2C¢SOMRBIAcy cldpebiaylg NSQI RS C H,Q BH2)

-NQFQF%W%Q&- W%&g&%s» (86 oo
Lo YOI b S g Rt @@@pﬁﬁcﬁﬁﬁﬁﬁy'en%ﬁ%&eﬂ

alkysl; hard FAvent i on, tvvo R20 noi eties are |inked
i AT ARl o v
sarheloridmsreht, fdaeg mg@au@mfl xélgggegﬂréwgﬁg@ﬂs@gl "

aryl, WO 2006/ 08883 PCT/ US2006/ 0
consistinaoeitd] €y ~CheetCHaciHiadHs, aBH (Gl pr oyclgpropiyhg i s

C QIR TR, -G Pb TR N, iR ReNHCH,
( EAYOBECHRNIN wf)@ﬂ%mﬁ@gﬂmwsﬁ drggggélbﬁfop%@kfae

N EG&@%&DO%@@HuM@%Qw@a@%  M(HICH:6 (COMIHOEHS,

'WW%}W@%’N@H%Q‘WO&%H%( O)z-phenyl-

alkylNaR) ENEH)S (=ROHRRGED) 2CH3, - OCF3, -COH, F, a, B
KW'?%Q@?W%“P%“'FA”%%F %F&%Samlmﬁﬁ cajt b@ ﬁh%

sarh8\beaifferBnt, idaeh %%%d%‘d%bbﬁégﬁ%g ﬁofe'@ﬁ omanE g?(?%om t he

di fferent, each being inde y se ected

consiing ofddwomrmylofCH cem GKIHSH -@RICHQH2 GB(CHs)oOH,

CREEQOH RO s N AE: CReFEgkin. 1 N N M N

-CI-NCI-@NI-/ISOZ(DI-% mm%ﬁzm ncasober, @(QgﬁN(ﬁ)@HQ@HoOH
CHNE RS 2 20 )eN(lF-%1cyg%p$ép'>ﬁs-c§(arc5)l\1(H)CHQCF3, “NHs,
-NHCHjs, -N(CHjs)z, -N(H)CH2CHa, -N(H)CH(CH3),, -N(H)CH,CH,CHs,
-N(H)CH2C(=0)OCHgs, -N(H)CH2CH20H, -N(H)CH,CHNHs,
-N(H)CH2CHaNHSO2CH3, -N(H)CH,CH2S02CHg, -N(H)C(=O)N(H)CH,CHs,
-N(H)CH2C(=0O)NH;, -OCH3, , =S and =0.

In another embodiment of this invention, the R® moieties can be the
same or different, each being independently selected from the group
consisting of H, -CF3, -CHs, -CH2CH,OH, -CH,CH,;NHz, -NH2, -NHCHS,,
-N(H)CH2CH3, -N(H)CH(CHa)z, -N(H)CH2CH2CH3, -N(H)CH.C(=0)OCHj, and
-N(H)CH,CH,O0H.

In another embodiment of this invention, R' is selected from the group
consisting of H, alkyl, aralkyl, hydroxyalkyl, and carbonyl.

In another embodiment of this invention, R is selected from the group
consisting of -CH3, —-CH,CHz and —CH,CH,CHs;, and mis 0 - 2.

In another embodiment of this invention, R is selected from the group
consisting of H, alkyl, hydroxyalkyl and carbonyl. |

In another embodiment of this invention, R is H or -CHa.



same or different, each being independently sel ected

fromthe group consisting of H, alkyl, alkenyl,
wa@bdoglosasyt , al kenyl, al koxy, al kyl am no, cyanoPCT/US2006/005123

cycl oal kyl, fornyl, hal oged] hal oal kyl, hydroxyal kyl,

nitro, and trlfluoronethoxy 20 In another enbodlnent

of IntErethenembodiment df shis dheantion, R i serh@ctgddtqmn the group

st f 3R13)r -, =0
corstRest b, -GN Pl i h another
e 1HRRdr élﬁbb@lh%ﬁﬂbf@lﬁ‘i%ﬁ@\%ntl‘énl RSl snéeddfiframttidigroup
group consistin R13)r -, -(CR13R13)r -,
COHS;l]RttﬂQ)Of I'&n@HacQREaGZQ @]‘Lz HBB I n anot her enbodi ment of
t hi {
(1 5 T et RS Bd  BEOHE e

mdeﬁéﬁ(ﬁ%ﬂﬁ@'@ N, O-d¢d SHaAEH2bphitarsd B)Y/\D4 Rf:Moisties.
O CH2-" and - CH(C=0) O al ky! -. 2006/ 088837
PCTINEBIT0E7 @Dbmmﬁem@ﬁthlsaﬂmnwn thtag #ems of ripgilyare

; @0 consi stin
mdg&ﬁ@%@b OY@'Z%%?QI@%&%_QL% mo‘i’%fé ons! 2 g
CHhC@itﬁhdSNémbodlnhéntdehisenverrtm;dh ringrDd iood 5tibi6;membered
invention, mis I n anot her enbodi nen f . this 5
aryl RPN, NTeTaEYBISAV LN TP SRRy it BB nbtIge Py 0ed R
mdidhgention, g is 1 or 2. In another embodiment of this
|nvent|on ris 1 or 2. In another engodlnent of this

i nvemanather embgdn’;nersst csfdhscne@wtfcrmmm Re’ nw@m:s can be the
consi

same or cﬁée E& e,qchpeuw g] e.ndﬁlntly Jsel'gc’[ éjl\% %Qe%oﬁam Rs
oy 01U oy o ) sy B oty
alkgisulinylsalkogycarbonyl, aminoalkyl, amidinyl, aralkyi, aralkoxy, aryl,
aryloxy, cyano, cycloalkyl, cycloalkenyl, halogen, haloalkyl, heteroalkyl,
heteroaryl, heterocyclyl, hydroxyalkyl, trifluromethyl, trifluoromethoxy, -
(CH2)ORY, -(CH2)NHR¥', -(CH,)qC(=0)NHR?", -(CH2)qSO2R*", -
(CH2)gNSO2R¥", -(CH2)qSO2NHR?", -alkynylC(R*"),OR®", —C(=O)R3°, -
C(=0)N(R*),, -C(=0)OR®, -N(R™),, -N(R**)C(=0)R¥", -NHC(=0)N(R*"),,
N(R®)C(=0)ORY, -N(R®*)C(=NCN)N(R*),, -N(R*)C(=0)N(R*),,
N(R*)S0,(RY), -N(R¥®)SO:N(R*),, -OR¥, -OC(=0)N(R¥),, -SR¥,
-SON(RY), -S02(R"), -0S02(R*), and -OSi(R*)s.

In another embodiment of this invention, 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, OCFs, ~(CH,);OR™", -
(CH2)NHR®!, «(CH2)qC(=0)NHR®', -(CH2)qSO2R*', ~(CH,)gNSO-R?, -
(CH2)SONHRY, -alkynylC(R*"),0R?", -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(=NCNIN(R®)z, -N(R*)C(=0)N(R¥),, -OR¥®, -0C(=0)N(R®),, and
-0S0,(R*.

In another embodiment of this invention, two R?® moieties are linked
together to form a five or six membered aryl, cycloalkyl, heterocycienyl,

heterocyclyl or heteroaryl ring wherein said five or six membered aryl,
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NN Nis Rs Rs Rs Rs Ra g g /NHS RsN Rs P8-N, 0=S ~

0= N,$NNN Il RROR 0OORI RO RO RS SO0 S=0
WO 268883p* ONR S ~and i s Ra-N, ~, Rs-~ (PCI/NSNoQ05123
N 10 ------- is a single bedd or a double bond; R3 is

sel ected fromthe group consisting of H alkyl,

cydlt?él@ﬁ' Ké’tbrocy'&béi'fypﬂé?éﬂ@éklclyh 2nagfiteroaNIRRY id.fu séﬁ?{prlﬁ@ e

i s sel écted fromthe group consisting of H,

aHChthq/ﬁused aingge eptionglbyr Bxbsiituer withoto ANRR3I0piRties OR30,

In S5t Spbrimsliar B Tsihe th R moties canbe the same or

diffdidiit e belﬁgmdehﬁﬁd@ntm @@Wé’d?ﬂbh‘)/the'gr@@tz%h%%tlﬁg O,
Cth rou&yconsnstl of H al kyl, cycl

oa
ey Slopeamth G CHAORLL) GO

'C%%@%% e R PR R N Bt n

W@Dwﬁcwmcmsem F, $12BR8 L) =NAMINH, SO HIARES (T3IEH;,
S ect ed fromthe group consisting of H, alkyl,
‘C(af)ai hydr oxyal kyl , and carbonyl; 5 R11 is
sel ect ed from tfe group consi s,t,i\ng of : H, al kyl,

hydr al kyl , arb yl; RIZ=INs sel ected fromthe
5grpcn%|stngo =

r ngsaS\t\onerrbreda

het

O N(R30)2 and al kyl ;
L ~Neteroaryl,
enyI Ner 4Aghet erocyclyl Taémg and
substituted b -4 R70 noi eties; 20
In another em odlment of this mventnon the R*¥ moieties can be the

same or different, each being independently selected from the group
consisting of H, -CN, -CHj3, -CF3, -CH20H, -CO:H, -CO,CH3;, -NHy,
-NHCHjs, -OCF3, -OH, F, CI, Br, -C(=NOH)NHz, -OCH,CH;S(0,)CHa,
-C(=0)NHg,

3 N
.__N® U
= ,a \N/N and TN

In another embodiment of this invention, the R?' moieties can be the

CHj.

same or different, each being independently selected from the group
consisting of H, alkyl, alkenyl, alkylaryl, alkynyl, alkoxy, alkylamino, cyano,
cycloalkyl, formyl, halogen, haloalkyl, hydroxyalkyl, nitro, and trifluoromethoxy.
In another embodiment of this invention, Y is selected from the group
consisting of ~(CHR®); -, -(CR"*R'®), -, -C(=0)-, -CHR"C(=0)-, and
~(CHR™),C(=0).
In another embodiment of this invention, Y is selected from the group
consisting of: -(CHR"); -, -(CR"™R"); -, -C(=0)- and -CHR"*C(=0)-.
In another embodiment of this invention, Y is selected from the group
consisting of: -CHz-, -CH2CHz-, -CH(CHj)-, -CH,CH,0-, -CH(CH20H)-,
~CH(CH20CH,-phenyl)-, -C(=0)-, -C(=0)CHz- and -CH(C=0)0-alkyl-.
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the R20 noieties can be the sane or different, each
bei ng independently selected fromthe group

weomsiossssnhg of H, al kyl, cycloal kyl, am no, hetDU82906/005123

CN, CH3, CF3, OCF3, -(CH2)d®R31, (CH2)gNHR31-
(CH2)g =0) NHR31, - (CH2)gSO2R31, - CH2?gI\IS02R31
gdimentf Wﬁym\@mi@m Yorselecie] foyRbe, group

cons%ﬂe? MOW%%OW%}%BB% )- and —CH(COoalkyl)-.

- N(IRZNoTierNSNP O RN 2f this NGFIEHE( H‘le‘{[( 830) 2,

/ “&?a"r?q%ﬁz‘ b4 i< SRITIOTOPN: BI% Bt vel y, (wo
RLOp reémsaﬁmkcyg? ng}dﬁhet 9s iyym.a five or six

20 mempered ary rocyclényl
hetIerarrojlméryémbodhmmmamlyIm\ren’mg)n nheet er@. sai d five or

er ed J ycl.oal kyl, heteracycl en
het BTy SrAmBaereR 8 igertiog i & Heeelevist framg the
grogp@o},g@t,ﬁg@q&d ring is optionally substituted with O
to R21 noi etles the RL1 noieties can be the sane or

dlff rentRa eadﬁ belng 25R} ndeggndentﬁ gbhected from
t he i) cons g of ‘%ﬂj\ al kyl aryl,

alrR yl, aI IR Ia N0, cyanng yclloab kyl ,
fornyN7 h IogenN haFoal kyI dr oxyaNKyl¥ nitro, and
trlf,iguororret hogy; Y is léct ed fr the gr oup
','ngof-,-,- - '?m @;@cﬁio
7, RE- 0GH2Zphe nyL) e H0) CH2-
050) e -2;° 6/ 088
2006/ 00512 5n|sO- gis 1 0r 2 Md 9 is

| org2. In anoR?er embodRfrent of this i pvent®on, i ng

Gis jelected f the GSN-sigoup congis¥ing of /=98 9
R 'R8RRVRS_| N+ »:N-é RRO & r|{R9 .[¢ )\I;QFQK
Rs N 1oRB R‘Q«?\}Rs J\ NN

--—---- is a single bond or a double bond;

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®),, -OR®, -N=CH-alkyl, -NR*C(=0)alkyl, and -
NR*C(=0)N(R*);;

R? moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, cycloalkyl, -C(=Q)N(H)R®, -
C(=0)OR™; -C(=0)alkyl, -(CHz);OH, ~(CH2)qOR®", «(CH,)qNHs, ~(CHz){NHR®"
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25
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O,Ilr: O
Rs RS N
WOR00RO3HBI7
Rs~ L 0=S
Sz0 SSFONS: O 0~ 0% N RO s~ R8 "N s -a~ Sand 0 ,1
-N(5)RT0aH)S (R)RT, -NH)-C(=0)NHH(R*Yj @;R%O nga}) andloubl e

183 is selected fromthe group consisting of H,
'chﬂlgll R hal oal kyl , hydroxyal kyl, hal ogen, - N( R30) 2,

033@ lé‘@élec@c?froﬂrpthg?ﬁo%ﬁ%@ng%hﬁg df Pk

consi sting of H, al ogen hydro ya ky CN,
hydregybigyl 2and crA®NYLN=CH- al kyl , and - NR30C(=0) al kyI R9

noi giii, S ar dl rent,, C ei n
T e b BB R DS B3 B b anc
carbbny) kyI cycl oal kyl, -C(=0 N( H) R30 -C(=0) al kyl,
- ( ).q (CH2) gO?S - ( CH2) gNHR31, 0
- N( F@@efewdme t@@cmmp@pnsusﬂngn)of &) NIGK(RQON (R}, and
alky | -S02(R31) and -S02N(H) R30; R10 is select ed
¥rom the group consisting of H, alkyl, aralkyl,

hychr@dS)ai; kY3 to Gmniembekgmar:yl h%léxda?dglzé%ﬁ@félérgﬁrﬁrt he
hetgiaRy E'Mﬁr‘?r?@? b shosTbien sy HER  ambe e Loy | 40 R s

SatﬁégF??%%)@fzﬁiggn %QEB sfé?rﬁsér)]rs‘&lg@gerﬂf glsl% Gglfé]grrerrber ed
mdgpqnderﬁlytS@iQﬁ@@Ifronmmeegr@w)aiomsydtmgm“fH alkyl, cycloalkyl,
amino, halogen, CN, CHa, CF3, OCF3, -(CHz)q0R®', -(CH2){NHR®", -
(CH2)eC(=0)NHR®, -(CH2)qSO2R®, «(CH2)sNSO2R?", <(CH2)gSO.NHR®, -
alkynylC(R*")20R*", -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%),, -N(RSO)SOo(R“) -OR*, -OC(=0)N(R*),,

—( < =L |
CHs, and -OS0,(R¥);or

alternatively, two R*° moieties are linked together to form a five or six

NCONRs ' NNONRs- ONO r Rs Rs R8 RO RO
Rs : / RSN Rs...CS\ S\ *Ly NNN NN

RO ,OORs RB S NHS, N R9 RS- N NCT/NS2006/005123
I, O=S NNN4R90R900R9RSR9R8

membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl or heteroaryl ring
wherein said five or six membered aryl, cycloalkyl, heterocyclenyl,
heterocyclyl, and heteroaryl ring is fused to ring D and the fused ring is
optionally substituted with 0 to 4 R*' moieties:

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, cyano, cycloalkyl, formyl, halogen, haloalkyl
hydroxyalkyl, nitro, and trifluoromethoxy;

Y is selected from the group consisting of -CHy-, -CH,CHa-, -CH(CH3)-,
-CH2CH,0-, -CH(CH,OH)-, -CH(CH20CHz-phenyl)-, -C(=0)-, -C(=0)CH,-
and -CH(C=0)0-alkyl-;

m is 0-2;



heterocyclyl ring and substituted by 0-4 R20 nvieti es;

5 the R20 noieties can be the sane or different, each

wheioagsssshdependent |y sel ected fromthe group PCT/US2006/005123
consi sting of H, alkyl, an#fmo, hal ogen, CN, CH3, CF3,
OCF3, -(CH2)gOR31, -(CH2)gNHR31l, -(CH2)gC(=0) NHR31, -
(CI-HEbSc{B®2R31 (CH2)gNSOZR31, - (CH2) gSO2NHR31,

- al ki C&RS%ZO -C(=0) R30, -C(=0) OR30, -N(R30)2,

- N( OAE/ -NHC( =0) N( RB)O)C.(Z O)lﬁ( Rglg;?gO) C(m?(?)oa?sl

-N N(R30) 2, -N(R30

O(C(r%%gﬁ%\g\b,(HN \ NNNN / N___ NNCOCH3, and

o0 2RI emhodigent béthie ihviention; firg 6 s weeledtad o tig

CH3) -, 15 - CH(CH2 O- and
roﬁéﬁ?%%ghg&w( )m|s 0- 2; E] isO(;DZ gCi(s 1 or 2; and

ris ke or2 20 gen anpt her errbodl ments thg corrpound of
ented My, Sfruct Fornul ae 2-11:

N Ray &2l T (1R »m (Ro)m ~.
/Rgffl\%P N ()‘J-_m((nggn RN
a

W
«Q

For nul For mJI a 3( R99 /7--
R R®
N\o '-..N.
R o)\ ]
Zlg \N/)\é
RS RS
N\s : =~ )\N
)\4‘ R /\\ S\N)\f"’

------- is a single bond or a double bond:

R%is selected from the group consisting of H, alkyl, haloalkyl,
hydroxyalkyl, halogen, -N(R%*), -OR*® and -CF;

10 R® is selected from the group consisting of H, alkyl, halogen,
hydroxyalkyl, -CN, -N(R¥),, -OR*, -N=CH-alkyl, and -NR¥C(=0)alky;

R moieties can be the same or different, each being independently
selected from the group consisting of H, alkyi, cycloalkyl, -C(=0)N(H)R®",
-C(=0)alkyl, -(CHz2)q0H, ~(CHz2)qOR®", ~(CH2)qNHa, -(CH2)NHR®', -N(H)R¥,

15 -N(H)S(02)R™, -N(H) C(=0)NH(R®), -OR% -S0,(R%"), and -SO,N(H)R®;

R™ is selected from the group consisting of H, alkyl, aralkyl,

hydroxyalkyl, and carbony!;

R" is selected from the group consisting of: H, alkyl, hydroxyalkyl, and
carbonyl; '
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20

"1 la 4
R6 NW'/j NRI2 (RO)P r/ 11 (Rl NY L Fornu -
WD 2006/ 088837 PCT/ US2006/ 005123 47 NN Rs-- NR N
WOR006ME3837 N N1 R12 (R 20) N--y L 11 p For ned’HUS2006/005123
NNNR 8 Rs NNR3 (Rlo Re MSN~./~ ) R20)P L NR12 ~1
Formrula 6 SNR HW / NR3 NRo0) ReN

F\EI ﬁ%ijs\qgleq{pqh'frpmmemroyRIQOnBiSting of H,CRoCEBNIRRY, and

alkyt - O

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)q0R™", -(CH,){NHR®", ~(CH2);C(=O)NHR?®' -
(CH2)g802R™, -(CH2)qNSO,R?", <(CH,)qSO,NHR®" | -alkynylC(R*"),0R®",
-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¥),,

, N , CHs, and -OS0,(R*);

Y is selected from the group consisting of -CHj-, -CH(CHj)-,
-CH(CH.0H)-, -C(=0)- and —CH(COzalkyl)-;

m is 0-2;

nis 0-2;

gis 1 or2;and

ris 1 or 2.
In another embodiment, the compound of Formula 1 is represented by

structural Formulae 2-11:

N
J
f\zl\? N_R3 R® S/IK/[N\ R3
N N
RN (R NP

(RZO)

R
a 20) R®” “NT N7/
i< A
1
®1Y, 7Y (R“)/\/N\Y Sk
Formula 2 Formula3
Rg_é"\lN
&NRBS:N\ R?
| I R
RETONTSNT "
12 (R")
k/N R “ 7 P
Ao 1



NN NM R3 (R1I0)mR6 NNR  N(R20)a /N1 -~y \ (Ri
Formula 8 R9 ~/- ONONNR3 61 /'/~R1I0) RN NN Rm

wQ@ Ro)ysgs3X-/ N -- (Rt y Fornula 9 WD 2006/ 0888B7T1/US2006/005123
PCT/ US2006/ 005123 48 K ~/ 47Q N\ NN R3 (RIO)m 6 NN
Rl12 (ROla N'YL //Il (R Formula 10 RO ~/_ O N
NN RB/. (RI)m REN. NRz (I "0O)P N11 (R )' n
\'Y 1- —fornula 11 wherein:

R
9_( :
Wﬁiﬂw

R”)

Formula 5

N\NRB

R“ﬁiﬂ%
N\Q

R,

Formula 6

N R'2 RAO)

sl

Formula 7

'ﬁiw
NJR¥
(RI/ \YLW

Formula 8

ﬁiw

R12 R
“h.d

(R”)n/\/N\

Formula ¢
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the R8 noieties can be the sanme or different, each
bei ng i ndependently 5 selected fromthe group

weomvsiosessng of H, al kyl, al kenyl, arylal kyl, PCT/US2006/005123

cycl oal kyl, - (CH2)qOH, -(@B2)gOR31, -(CH2)gNH2,

- (CH2) gNHR31, - (CH2) gC(=0O) NHR31, - (CH2)qgSO2R 31,

- (CH2) gNSO2R31, - (CH2) gSO2NHR31, and

=0) -aryl - hal ogen; the RO nvieties can be the sane

i M{ement, each being independently selected from
ropp cgasi sting of of H al kyl, cycloal kyl,

= 10 C(=0) OR30, -C( =0 al kyl , -(CH2)gOH,

-(CHzgq gOR3 LN F1LGH2) gNERR™( CH2) gNHR31, - N( H) R30,
-N(H) S(02) R31] - N( H)A@'b) NH(R30), -OR30, -S02(R31),
and-SOZN(R ,N\lY' or N, ------- in Fornula 4 is

a single bond or a double bond; 15 X in forrmula 9 is
N, Oror@Mia1®, pis O0to 4, and m n, q, R10, R11 R12 R20

9andYare as defined in Claim1l. |In another
nbodlrrent in fornulae 2-11, R3 is selected fromthe

consisting of H, alkyl, haloal kyl,

Rkyl, hal ogen, -N(R30)2, -OR30 and - 20 CF3.
D 088&&7 PCT/ US2006/ 005123 49 I n anot her

Nf\/lnforrrula 11 R6 is selected fromthe

group c g kyI hal ogen, hydroxyal kyl ,
-CN, -N( R30)2 cH al kyl, -NR30C(=0 al kyl,
and -NR 30 f anot her enbodi ment, in
forrrulae211 R9rm|et|é§ are the sane or 5

di f f B¥@ntl; each being i ndependent ly selected fromthe

Wh&&\?ﬁp consisting of H - OH, cyclopropyl, -CF3, -CH3,
OH, -CH2CH2CH, - C(CH3) 20H, CH2CHZOCH3

the %%‘H%g %ﬁ@%%@%l it 6%2% b%@%ently

selec@gd:ﬁ)})m(m)ecgqggﬂmﬁsustm@mnd( 1IG( =Dk &3, arylalkyl, cycloalkyl

<C%ﬁ8f§’ P&ﬁ% @%‘32"?@%@%&@0 “m% a&@fm c@)NHBjig
l er ently
selecwﬂ%g?%%ns%@o%f” 9 aFkH? cycl%'é'ﬁ(yl C( O)N(H)R™, -
C(= qweﬁ&ee@eoamylz crmea)x@mLm»q@N@H@H@r@H l?CHL%MHR“
@%’ang‘ '§|2$@?t)5 &Bﬁ% @E’g)’\ﬂﬂ(&p) c@ $‘Dn@? o)‘ alHd

'SO@NH‘E‘Y’RSOaral kyl', hydroxyal kyl ,- and car bonyl I n anot her
bo d|Crrenlt\J in formul ae 2-11, R11 is selected fromthe
is Cor

- in Formula 4 is a single bond or a double bond;

Xinformula9is N, O, or S;

pis 0to 4; and

m, n, g, R", R", R, R? and Y are as defined in Claim 1.

In another embodiment, in formulae 2-11, R%is selected from the group
consisting of H, alkyl, haloalkyl, hydroxyalkyl, halogen, -N(R®), -OR® and -
CFs.

b
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group consisting of: of H alkyl, hydroxyal kyl and

carbonyl. 20 In another enbodinent, in fornmulae 2-11,
WRID6H08883E| ect ed fromthe group consisting of PE&H/USIOBB005123

CN or -CH2CH3. In another dtbodi nent, in fornul ae

2-11, the R20 noieties can be the sane or different,

eaclh 30they embeginrinin fprelasc?-dd, RP dsrselestei foorp the group

corf RGN RN, BhipBbYhu EYiLeR i RIS, AReB9Ron.

"GP ngﬁﬁml'm‘dal i Gl o 0 oz
q%r%%@@r i f%é(rng mOIetles are the same or

dlﬁé%é@%%ﬁ%&N%%Qﬁg&g%ﬁga WFF@;@)’E consisting of H, -

OH; B GBOIBYR (-884)-CHORBPOHOCCHRDNGED)-2(CHa FOMN N 11

"C%ﬁ'&%lflﬁ’vwo%%[\l Rﬁs‘@i%ggH&HaréHhNh{ze&Hz@ézNﬁz, to
-Cﬂg@HEWéOX@HQr -CHCHB A9 {/Oé er&%’f@ﬂ@ﬁﬁ)@ﬂﬂﬁ%w

nmber ed ar ycl oa

~CHub( Hb@@s@)@ﬂs, dﬁ(ﬁr@NHdﬂﬁwlOpmm @W@)N(H)Cﬂﬁé@af LMl 0r

NHEHS TSRS T e -REHSE v oREo aok s IS H Gl

-N(achHsdaHoctngle@guo@(:-_ogmHgnN(WCFHé ocyéﬁgcﬁféth 0

R21 noi eti es R21 'noieti es ca

-N(Elé%zfae—@w-@v@ﬁprowécm@@%cwmmu&@wm@umct ed

NEfemERNASHL LN s dial KGR cH.cH,

-N(H}QH@Q#@)NHJ D OY,, -N@ g, )S ttyi-alkyy, ANPN
Ik % and trifl ugrongst hoxyg) W%ﬁ%t heyr ae@bom )@e@)
alk¥ o nde 11, the RLO noieties can be the 10 sane or

glr gﬁgn%&er{m St ng quﬁlfaﬁ]@ﬂgeml [wcﬁ?‘@%?gd &pﬁ%qe
grogy ehopistipy bf H; alkgl, ar@iipiOHydrox@aiky5ERa) &EbBnyl- C(=0) H,
et WHE MO I o
grou§caRdibliRg of: oNQ“a’Hk;,‘N Hﬂldfo%}alkyl)andlc%rbon (NN and N O3,
or alternativel R70 nol et es arellnked
t ode@Rethar@miadi nt iip oronulee2- bR Erie demoidd from the
group consisting of H, -CH3z, CN or -CH,CHs. |
In another embodiment, in formulae 2-11, the R?° moieties can be the
same or different, each being independently selected from the group
consisting of H, alkyl, cycloalkyl, amino, halogen, CN, CH3, CF3, OCF;, -
(CH2)q0R®", -(CH2)gNHR®, ~(CH2)qC(=0)NHR®", -(CH,),SO,R*", -
(CH2)NSOzR™, -(CH2)qSONHR®!, -alkynylC(R*'),0R?*', -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®),,
-N(R*)S0,(R*), -OR¥, -OC(=0)N(R¥),

1

)SO(
H N
5 oS i é——< QT
§_ 2 \ H \N/N\
CHs, and -0SO4(R%);or

alternatlvely, two R moieties are linked together to form a five or six
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cycl oal kyl, heterocycl enyl, heterocyclyl or heteroaryl
ring wherein said five or six nenbered aryl,

we ywbosdsky| , het erocycl enyl, heterocyclyl, andPCT/US2006/005123

heteroaryl ring is fused 0 ring D and the fused ring
is optionally substituted with 0 to 4 20 R21

memberedi ml ciybloalRa/l, mmty@snﬂahe@obymylmn‘%t@baryl ring
differ each bein PM(E endently selected fromthe
Whe@?'B&&"iBﬁ%PEﬁPﬁI@embe dg y‘?yd%'#'KIén eteregvelanyty | |

I I I

het%‘béfyym aﬂg hlg‘f’éeﬂ'%ﬂarﬂlnlﬂgaf‘iﬂs%% to ﬁoxy’ﬁy e%géé( klng s 4
optld)malfylsmmbnt(ﬁedmeEMI amm19he$ ambodi rrent the

conpo of For mul IS repr nt e st ructural

Fo Iiapl g%ilhq:gfuﬁﬁpo{cﬁ erﬁ@?rﬁﬁe@ beingor nul a 6
mdéb"enﬁ@hﬂ%'s@lec?ed Wﬁ@%@@@%@ﬁ?lgﬁﬂ—é Hf?p%ﬁ{y% 1, atity1Bbyl,
aIkynyIRaD@lyRaNyI*armne ®ehoy Rgzclpalky'l farmyl, halegah Fhaloakil, ~

2 NRM R3 (R 10M HR6 N

hydwa%m F@Pcrﬁéﬂggﬁ’“_l“i 0 Ife N~ L Formila 4 NON

RO anotHdr Mnﬁ&dﬂ‘nbﬂﬁ in Rmexléé‘ P11 MR RY R8I fes €h bd the

~N\Y L Fornula 5

same or different, each bemg independently selected from the group
consisting of H, -CN, -CH3, -CH>CHgs, -CH(CHj3)», cyclopropyl, -CF3, -CH,OH,
-CH2-8(=0),CHjs, -C(=0)H, -COzH, -CO2CHj3, -NHz, -N(H)CHj, -
N(H)S(=0)2CHs, -OCF3, -OH, F, Cl, Br, -C(=NOH)NH,, -OCH,CH,S(0,)CH3,
-C(=O)NH,

S I <H\N ?‘*< N§T
g——N<;l : \N/||L and \N/N\

R* moieties are linked together to form a five or six membered aryl,

CHa, or alternatively, two

cycloalkyl, heterocyclenyl, heterocyclyl or heteroary ring wherein said five or
six membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl, and heteroaryt
ring is fused to ring D and the fused ring is optionally substituted with O to 4
R*" moieties;

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, cyano, cycloalkyl, formyl, halogen, haloalkyl,
hydroxyalkyl, nitro, and trifluoromethoxy.

In another embodiment, the compound of Formula 1 is represented by
structural Formula 2, Formula 3, Formula 4, Formula 5, Formula 6 or FormuIa
7



~-NR6 HN\N MYYR3 R6 NDJ~-N(Rlo)m1 R12 (R20) ~N/ P
(R" N\ L Fornula 6 R9 O NNNNR3 NN (Rlojom R6 ' N
WERIR6MBEER20 ~N , 5 Fornula 7 wherein: the R8I/US2006/005123
noi eti es can be the same olldifferent, each being
[ ndependent ly selected fromthe group consisting of
al kyl , al kenyl, al kyl N, arylal kyl, cycloal kyl,
yl et eroaryl, hete’ cleny,\l , dQeterocyclyl,

N- ( V\D 2006/ 088837 S 6/ 005123 52 - (L
) /\ (R )m
(1 t 25~glN P -(1 h12)gbU2N\1 R (RO,
\on_ ( CH2) gSORNHR31 '?1 m)
can be (F )e or different, each be| e Ent ly

sel e@bmduafzomthe group consi stigg o fR”H aI
. =Lyl al kyl, al kylaryl, cycloal kyI g het er oaryl
R@e er ocycl enyl, heterocyclyl, C( =0) N( H) R30,

X 5, - N(H) R3O0, - N(H) S(02) R31, -N(H)
R3QJR" OR3L, - S02(R31), =0, =S, and
-SBZN(NH) J . Lis Corga ------- in Fornula 4 is a

singl e bo Abif‘ajdou { d’nd and 10 m n, p, g, RI10,

R11 R12, R20 dNY;eﬁ?I deflnedin Caim1l. In yet

anot her enbedifenty e above-shown Formul as 2, 3,
’é’”““ﬁﬁd 7, R3 is selected fromthe group

Eg_gtl g of H, alkyl, haloal kyl, hydroxyal kyl,
y2 - OR30 and - CF3. In yet anot her
enbodl H”entl th/e(Rapove shown Formulas 2, 3, 4, 5, 6

Rzo)

199}

®"),

Formula 5

)\/E I ,(R“’
R12 (RZO)

m N
R NN

Formula 6

*L Xor
R.r/ \Y/[)

Formula 7

wherein:

the R¥ moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, alkenyl, alkylaryl, arylalkyl,
cycloalkyl, aryl, heteroaryl, heterocyclenyl, heterocyclyl, -(CH2)qOH,
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15 and 7, R6 is selected fromthe group consisting of
H, al kyl, hal ogen, -N(R30% ~ -OR30 and

WO NR&Ess®) al kyl . I n yet anot her enbodi nent, i nPCTES2006/005123

above shown Formulas 2, 3,54, 5, 6 and 7, R9 noieties
he sane or dlfferent each bei %) ndependently

‘(bg‘élqé’& e (B e gV G nsu‘s‘t"‘%?@% PRy eToh iR

Cf—%&soﬁ or &m@H%mﬁ%zmmpmm ClC_IQI—BCl_QO_'CHzNHz

ietiestEaOHDa\HIBCRTIRS or- mm-hge,lng @(dﬁ’gemﬂg,ntly

sele%%aggcmgl &%Qg?bs&zjgg}(la %I %g%%ylaﬁﬁycloalkyl
hete het l » het =0 alkyl, -
N(h\%@ﬁ@%“ﬂ&ﬁ%%w ey u{%@wd

-SOM%FO) N(H) CH2CH3, -N(H) CH2C(=0O NH2, =0, =S, and
- .. I'n yet another enbodinment, in the above-shown
Forimig @sord\; 3, 4, 5, 6 and 7, R10 is selected from

t he group conS|s | ng Fb aIk I, aral kyl
hy deosy d kRTmula 'Scaaﬁwa.'ﬁ/ On@@rﬁrﬂwe RRDYmRd
ingtthex @bpee: F 5 6
andﬁlglnnéﬁ Bs g‘ﬁel g?:t eg f?@érpn g%%ﬁ@oﬁs@?ﬁﬁg of :
H, bl yatlaretuercambadigient] in tyetab@netdmrelﬁdmuiulaem, 3,48n5,6

and 2y LB aeIsn b iRt g ae ot At Kalenddy o,
hydr@k?@k@ h¥BgRA0GH EEBEIDRICHNIS2006/ 005123 53 In yet

anot her enbodi mrent, in the above-shown Fornul as 2,

4. B ya angtherembedimerd, ifdhetabeyeshowser otmeulas e 304 5,6
ff
o S arto TBE gl B RSN o ST h Aot
-or@?%nd:E&R@(:-Fe alk>(lCH2) gOR31 - (CH2) gNHR31,
(CH2) C(=0Q) NHR31, 5 (CH2)qSO?R31, -(CH2)g

mboqllrrp@m qn@bﬁgppy F@j]p n E@'(m@pﬁ@@(S 4,5,6
anq %ﬁ%ﬁa%ﬁ@ﬁ%g@@?gqﬁ%ﬁ%%mg independently

selebieRIO)ratHAIgr) Uy B309igting O R3Oy 00PN, R36); ZCHAORBIH,CHs,

it AT -GG eHeR ReftCH i e igee e noun
-CHEAaY| @%&H&Hﬂ»cﬁncﬁ Nﬂ@b GCH{ heHRR P, 8D),eH e5C GRMNIE,

the same “or £ er ent, “each being

-C(= O)N(H)CHZCHoOH —CHgN(H)C( 0)CFj3, -C(=O)N(H)-cyclopropyl,
-C(=O)N(H)CH,CF3, -NHz, -NHCHg3, -N(CHg)2, -N(H)CH2CH3;, -N(H)CH(CHa),,
-N(H)CH2CH2CHg, -N(H)CH2C(=0)OCHg;, -N(H)CH2CH,0H, -
N(H)CH2CH;NHz, -N(H)CH2CHoNHSO2CHj3, -N(H)CH2CH,>SO,CHj3,
-N(H)C(=O)N(H)CH2CH3, -N(H)CH,C(=O)NH., =0, =S, and -OCHjs.

In yet another embodiment, in the above-shown Formulas 2, 3, 4, 5, 6
and 7, R" is selected from the group consisting of H, alky!, aralkyl,
hydroxyalkyl, and carbonyl. ‘

In yet another embodiment, in the above-shown Formulas 2, 3, 4, 5, 6
and 7, R"" is selected from the group consisting of: H, alkyl and carbonyl.

In yet another embodiment, in the above-shown Formulas 2, 3, 4, 5, 6

and 7, R" is selected from the group consisting of H, -CHj, CN or -CH,CHs.



i ndependently selected fromthe group consisting of H,
-CN, -CH3, -CF3, - CH2OH, -COrH, -C02CH3, - NH2,

WO MiebiRss37 OCF3, -CH, F, O, Br, 15 - C(=NOH) NH2PCT/US2006/005123
-OCH2CHIS(02)CH3, -C(=O)NH3233 N NNNII ,, \ Nand N
CH3 In yet another enbodinent, in the above-shown
For e @ngther embedimepéribdhe abovgshoamdtdrerulas 2, 3, 4. 5, 6 -

an PO = hoichls S AR SOR Re. Beclag - %

It rogen
mda}bmmdemﬂg;w]%ffledri] Ifﬁ@hgﬁme?gli)llp déris$st1 %f%t%&l‘é@gﬂé r?1‘%1Iogen
onEPhero OCHa (8 bar (@rfrbr)hsﬂ(FQ)NJ-KB(”O)

5 <CHZ§F§§§QW ﬂp“%ﬁ?? )é%%%&&*.sv BORERE R e

-C(gDMRP -@mm “naN N”)EL wm@m tnaR@1aLr'ﬂwb< SOINR 2.\ -

NEEPATY IRREEn RN 2, 0 dnd L S v

-0G(BO)B{REYY,, censbyR3ng of H al kyI haI ogen,
rgydr)o;((ygp{?%(yl %‘N—\j rb N( R30) 2, - N=CH- al kyl

- NR30C( =0 al kyI and HNRSOC( O) N( R30) B\t he R9
noietjes c Ehe S ms\qn di f f erent bei ng
i ndep tly |5 cted|fromthe g upc S|st|ng of
H al &yl, xyclLdabkyl, g/ )N(H)gg :
-C(=0 al kyl ™= (CH2) g O—N 1, CH2)gNF|23

10 - (CH2) gNHR31, N(H) R30, N(H)S( 02) R31 - N(H)
C(=0) NH(R30), -OR30, -S02(R31), and -SO02N(H) R30; RILO
is Ilsgb’eancslﬂef eombotiregt; MithCARSIeSEhEWn FBtrrHula%' %Vj 4,5, 6

d ? 5#]5 10. hydro gal kyl and car bonyl
an % s MOl quhé ihersape @ differeatteachaasingei ng
mdddé‘#n@l@ﬂﬂ?QBFéCYeQSﬁ#n%%E%réu;S"EPEFSU%@}%F%NC@@%&' ng;Fo f H

cycl oal

kyl,
CHARRSCO Ho-BI ORA1-NHS, CNBIGHEROLF ;i) GO0 N3,

5 o AR R S e i N o

- N( R30) C( =0) R31, - NHC(FO N(R30) 2, - N(R30) C(=0) OR3L,

- N( R30) R30)2 N\N R31) L(=0) K( 2,
N( R315) % R31) =0) 2, NN
_—N
N and N \CHs.

In yet another embodlment, in the above-shown Formulae 2-11, L is
carbon.

In yet another embodiment, in the above-shown Formulae 2-1 1,Lis

20 nitrogen.

In yet another embodiment, in the above-shown Formulae 2-1 1,Yis
selected from the group consisting of: -CH.-, -CH2CH3-, -CH(CHjy)-,
-CH2CH20-, -CH(CH,OH)-, -CH(CH20CH,-phenyl)-, -C(=0)-, -C(=0)CH,-
and -CH(C=0)0-alkyl-.

25 In another embodiment, in formulae 2-1 1, R%is selected from the group
consisting of H, alkyl, haloalkyl, hydroxyalkyl, halogen, -N(R%%), -OR® and -
CF3;
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N\ 5--- 111 NN, NCH3 and -0S02(R31); or
alternatively, two RLO noieties are |linked together to
WO 00061088887 ve or six 20 nenbered aryl, cycl oal kpdT/US2006/005123

het erocycl enyl , heterocycl y# or heteroaryl ring
wherein said five or six nmenbered aryl, cycloalkyl,

heRérstéﬂ@l:@Mrom th@@é@@ﬁ@hylbmn@afmhgt@r PflYder,i Ng S
fused to rin used ring optional'ly

ycronpalkyh Euk (R0 OR, N ashd o NB G (e, and ~

3 an be the sanme or different, each being 25
NR ﬂ@ﬁwge 1y selected fromthe group consisting of H,

al tﬂé R® pldistied carmbk Yh&esime ouﬂilffefl@k‘llt,, eﬁiH@eGMg lndependently

am no, cyano, %/cl oal kyl ,

|
seleﬁw%faq)myhe arayecarsisting pf Haglkyb, Cyamlkyﬂ,uﬂ(u&)faﬂé oy

35%?%%@8;&%%%%@@ W@B’Z%H?)‘*NHRM’

-N H)Qafe CNZRGBIOPRENYNIH) C6=@)NBI (R*), @
“CH(C50) O-alkyl-; mis 0-2; WD 2006/ 088837
-SC¢Mﬁ§EB2006/005123 55 n |s 0-2; gqis | or 2; and r is

1 gno rs- sé|§ct3é§tfrc%ﬂ%@ 5%0@9&%&% of I'-lnal'kgle afAIRy(e- shown

For nu rbon.” I n yet
hydwxgalkgramhbedmwht in the above shown Fornul as 2, 3,
a

erbTReeAb e ebS i Rt gl eNBI8 4 5 6

f t
mdé;\ié@hdéntlyséﬁeo;@@i ﬁ@ﬁﬁﬂag’r%bbﬁs@ﬂ@gl@f ac%ygﬁagﬁl .
amly@thaiﬂg@lhéﬁf\le%dﬁﬂﬁan@ Han- (Qh&)qﬂﬁve- W%r aol as 2,

cripelrom A el RN G i o
alkyhglcc(eaémow R@@? R@R&'a@)@ﬁs@w I-&N(Ré @&tgg%?;rom
consistin % -
'NH% @%’j %ﬂ}dd(i\lm@'%%fyga gcﬁé\? 38}32 IE:anobe
N EATRRE Sy renghoren cpaspgRdegt |
cycl oal kyl , C(H:O) N( H) R30 N=g(=0) al kyl , - N H) R30

—o H(R3D), -OR 30 - S02(R31),
é S%M 2& selEct ed fromthe group
co s/L of kyl \CHB, and -0SO(R% yor
alternatively, two R*® moieties are linked together to form a fivé or six
membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl or heteroaryl ring
wherein said five or six membered aryl, cycloalkyl, heterocyclenyl,
heterocyclyl, and heteroaryl ring is fused to ring D and the fused ring is
optionally substituted with 0 to 4 R*" moieties;
the R?' moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, alkenyl, alkylaryf,
alkynyl, alkoxy, alkylamino, cyano, cycloalkyl, formyi, halogen, haloalkyl,
hydroxyalkyl, nitro, and trifluoromethoxy;
Y is selected from the group consisting of -CH,-, -CH>CH»-, -CH(CH3)-,
-CH2CH,0-, -CH(CH;0H)-, -CH{CHZOCHg-phenyI)-, -C(=0)-, -C(=0)CH,-
and -CH(C=0)0-alkyl-;

mis 0-2;
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30

hydr oxyal kyl and carbonyl; the RLO noi eties can be the
sane or different, each being independently sel ected
w0 c@a084887 gr oup consi sting of H al kyl, am no, PCEHUSIIE61005123
CN, CH3, CF3, OCF3, -(CH2)@®bR31, '-(CH2)gNHR31,
-(CH2) gC(=O) NHR31 25 (CH2) gSO2R31, - (CH2)gNSO02R31,
- (@R)@EO2NHR31, -al kynyl C(R31) 20R31, -C(=0) R30,
-C(=0) OR30, -N(R30)2, -N(R30)C(=0) R31,
-Nm§=1c§>n\@'m§3 2, - N(R30)C(=0) OR31,
RLSO)O( =NCN) N( R30) 2, - N(R30) C(=0O) N(R31) 2, -OR30,
ZO) N(R80) 2, and -0S02(R31), NON NN HNO\ ~N and

N CEITIS'et aB@th?ér eminliraehtdn tHoabdesswwn Foemtase | B, &, 6
-, WO 2006/ 088837 PCT/ US2006/ 005123 56

a“d-bl-ll(él-@dlm and CH(COZaIkyI) mis 0-2; qis 1 or
|th aﬁo her énﬂ:fod%neﬁt ||‘?tl‘?é éﬁévéﬂ‘gﬁé\bﬁfm?m df,?’\srz],glm‘gﬁ

resent I nventi on,
andthd_ g;rmhrpgemn5|st|ng of HNC HO N N~\ C NN\~ C HN
NN H,

NN ekppolhen S enwdwﬁm, 'i\'rc &%awe-%ﬁq’mqpﬂ% %H%R'\ﬁ' 6
andg,q' is SKBLEFfrdin khe gfhh Dbnsidting ol -IFN-NAEOL.G ~N
CH(CH20H)- and -CH(CO2zalkyl)-.

In yet another embodiment, in the above-shown Formulas 2, 3, 4, 5, 6
and 7, R% is selected from the group consisting of H, alkyl, haloalkyl,
hydroxyalkyl, halogen, -N(R¥), -OR*® and -CFj;

R%is selected from the group consisting of H, alkyl, halogen, -N(R®),, -
OR¥®, and -NR'C(=0)alkyl;

the R® moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, cycloalkyl, -C(=O)N(H)R®,
-C(=0)alkyl, -N(H)R¥, -N(H)S(02)R¥", -N(H)C(=O)NH(R®), -OR¥® -S0,(R*"),
and -SO,N(H)R®;

R' is selected from the group consisting of H, alkyl, aralkyl,
hydroxyalkyl and carbonyl;

the R* moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, amino, halogen,
CN, CHs, CF3, OCF3, -(CH2)qOR®", <(CH2)]NHR¥', -(CH3)qC(=O)NHR™", -
(CH2)gSO2RY, «(CH2){NSOLR?", ~(CH2)qS02NHR¥ | -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(=NCNIN(R®),, -N(R*)C(=0)N(R*),, -OR%,
-OC(=0)N(R®),, and -OS0,(R*"),

N

N
S
—N
e ’ 2 \N/N . and N/N\CH

Y is selected from the group consisting of -CH,-, -C(=0)-,

3
’
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NHZ 8 (1 nM V\D 2006/ 088837 PCT/ US2006/ 005123 57
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(1.4 :0Mp.H\ N H3C-NO NCI

gis 1 or2;and

ris 1 or2.

in still another embodiment of the present invention, a compound is
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Nil ~~ 2 Q and 130 146 or a pharnmaceutically
acceptable salt, solvate or ester thereof. The human

wo g®e/osssBues (in nM for sonme of the conpoundsPEDUY®06/005123
have been provided (underneath the structure in
paretheses). In still anofher enbodi nent of the
present invention, a conﬁ@und is 5 selected fromthe
list of compounds shown in Table 1 bel ow (or
pharmaceutically acceptable salts, solvates or esters
thereof). In this Table 1, the conpounds are shown
along with their 1C50 ratings. The | C50 val ues are

ra A +Hhan—abeut—25-
nanom@la {W,_"B" for 1C50 values {m~the range of
frpm abom 5 %o about 100 nM and "C~ for 4C80 val ues

10} gr eat ew” thréh about 100 nM Fqr i nst and lCGn”pound
Nufrber | hasLj 6%0 e of 0.2 nM WO O@G/NO 83
PQT/ US2006/ Q0 12Ev Q%@tl e 1 Qonpound STRUCTURE
NurrberICSDa 1 Hx M‘LN a Al N7l~1n HNCHON

HOF HN ~ N 1 A 2Y a HocamMD/ NN& ~NNHN \€D,
~Q HN NN~ A HE 146

or a pharmaceutically acceptable salt, solvate or ester thereof. The human
[Cso values (in nM) for some of the compounds above have been provided
(underneath the structure in paretheses).

In still another embodiment of the present invention, a compound is
selected from the list of compounds shown in Table 1 below (or
pharmaceutically acceptable salts, solvates or esters thereof). In this Table 1,
the compounds are shown along with their ICxq ratings. The ICsq values are
rated, “A” for ICsg values less than about 25 nanomolar (nM), “B” for 1Csq
values in the range of from about 25 to about 100 nM and “C” for 1Cs values
greater than about 100 nM. For instance, Compound Number 1 has an {Csgp
value of 0.2 nM.
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B R ~W196 In yet another aspect, the conpound
according to Formula | is in purified form In
w@n@blgss3enbodi ment, this invention provides aPCT/US2006/005123

pharmaceutical 5 conpositi8én conprising at | east one
conpound of Fornula 1, or a pharnaceutically
accept apte—satt; bUIV € or—ester—theteof—F7mn
conmbi nation with ff % one phar mag¢euti cal | y
accept abl e caqgher. I n' stﬁg t her e¢nbodi nent, the
i nvention provides a phar ﬁ1cal ¢onposi ti pn of
Formul a| 1, further conpr|5|ng at | east one addij tiona
agent, 1o—drut; q&baucul, ant-tbodyrandf nhi bi t or
for treating a cx enoki ne receptor ﬁ%dlaied
di sease| Wen 2gnﬁn|st ng a, conbi nagion therapy to a
patient|in nee such. nistration, the
t herapeutic agentls in the conbination]| or a
phar mac eut-eal—-epnpostten—or—econpositioens—eopri si ng
the therapeutic age ts may be 15 adn1n|s¥%red in any .
order such as, _fofr & | e,, sequentiallly,
concurrently,17?ogetherthﬁyﬁultaneously and the |iKke.
The amounts of the various actives in| such
conbi natd j
(di fferent dosage hg\nts) or sane annunté\(sane
dosage annunte? Thu «ﬁor ngn-limting illustration
pur poses, a co ound oﬁfﬁ%ﬂﬁ@la 1l and an additiona
therapeutic 20 agent may be present in fixed anounts
(dosagelanmpunts) i n a single dosage unit (e g a
capsul e; a tabl et an@ﬁf e I|ke) A cofmer & al exanpl e
of such| single dosage' it copntaining fixed amounts
of two ¢liffere® @active, Ads is|VYTORIN'
(avail abl e from Merck Scheri*ng- Pl ough |Phar maceuti cal s,
Keni | wor.th, New ] rqev\ WD 2006/ 088837
PCT/ US2006/ 005123 7 In yet anot her eémbodt nent, the
present |i nventi on oses met hods flor prepafing
pharnaceutlcaﬂ780nposf ,Iconprising the inventive
het er ocycl i c substitut bigerazine conmpounds of
Formula{l as an active inqredient Ln the
phar maceut i cal conp53|t|ons and net hods ofAthe|present
5 invention, the acvgye.|ngred|ents willl typically be
admi ni stered Vﬁoadn1xt th suitable carrier
mat eri alls suitably seIeS? with respect to the
i ntended__form of adn1n|strat|on, i.e.| oral tablets,
capsul es (either so]|d filled,, sem-sqglidBfilled or
liquid fiilled), pp for constitutijon, oral |gels,
elixirs, dispetdiple” g \ﬁyJes syrups, suspensions,
and thellike, and|consistent with conventiona
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adm nistration in the form of

practi ces.
tabl ets

For exanpl e,

for oral
or capsul es,

W0 bwoagsssve drug conmponent nay be conbi ned wi t PCHI2006/005123

or al
carrier,

magnesi um st ear at e,

sul f at e,
and t he

sui t abl €
and col o

m Xt ure.
about 5
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such as
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in these
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Di si nteg

gum and
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ot hvy
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(45 when desir
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i ntegrating
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natural and
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dosage f ¢
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t he |ike.
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Sweét eding and fl av
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r al
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or use
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he | i ke.
| ul ose,
oring ag
where |

guar
ents and
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appropri
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at e.
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bi nder s
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pr esent
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and t he

i nventio

to provi
nor e of

optim ze

anti-inf
dosage f
tabl ets
rates or

i mpr egnat

tabl et f
capsul es

porous p

i ncl ude

n nay be f

ormul ated in sustain

ed rel edgse form

de the rat
[ he conpor
t he 3088 h
ammat ory
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entSL@I active ingre
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fatty acid glycerides such as cocoa butter is first
nelted, and the active ingredient is dispersed
whowonessaously therein by stirring or simlar PERUSIPNG/005123
The nolten honbgeneous m x®Bére is then poured into
conveni ent sized 15 nol ds,

all owed to coo

solidify. Also i

use, tj) i qui ghaf
par ent er al
sol uti ons,

adm n
suspepsi ons

hcl u

br't pr ep
stration,

% Aare solid for
whi ch are intended Q A]converted

; gﬁéh l'i qui

for

and enul si ons.

shortly |
ei t her o
d forns |
20 The

compounds
transdermal | y.

the forrm of cygaps,
emul si ons and ca

of the|{matrix or

oTf the

The t

I AV ntlon may al so

E?sd

l o ng
h be |ncIuHed inatr
reserv0|r type as 4

r.mal conpd
aerosolﬁ

He dedrvel
sitions may t ake

and/ or
ansder nal
re conver

and t hereby
n1puepar?tions

efore
al or
ncl ude

abl e

pat ch
1t i onal

in the art—fort
is admini stered
phar mageut i calggpt
In sugh form t
sui tablly sized u

DI a

he prep
hi t doses

purpose
.25 Preferably
epapxﬁhen |s in a un

xcont ai ni ng

Preferat

Pon i s suldi vi ded i

Fy tge ¢
, the

it dosage

npound

b form
nto
ate

appropri

quant i ttes—of—t+

acttve bUIIpUII(:‘IIl S,

€-g; an

quitht et Feinef Rean Brtetind oo GGl E A T s

purifi@$forf. 30 preparation nay be generally varied or
adj usted fromabout 1.0 milligramto about 1,000
m In pgethes enphadimenk tyisinentionouovides a phalherge dsal

corBis | RIS <L R=F B S FERE b 12018 Soout

1to about
pha#h8c&utidallg ra@tfépta@teswl’d Istog/alt@ ot ketgrahéicofiiracombination with
application. The actualﬁgﬁggge enpl oyed may be vari ed

at ‘Qfégeﬁai%mﬁ@ﬁuﬁ%‘yw% Bier- wo 2006/ 088837
CoTh SiFF RB{1R0 ehba Blné e, RIICh RBAdBE WtdihoR by b0

condi tl ein reated. Such t ues are
conpusitiort of Edﬂmﬂa dk furthedt cpmprtsmgaat leasteaee addifionahagent,

crug (G RBRETRTE SaPeRy AN BRRPBIPHIRng § PNehepemgyine

recait8r AlBkEted@iskdzel r equency of the adm nistration wll
be regul ated according to the judgnment of the

at tWheln mgngnisterisigem combinationdheramyioohietieridn agedypf such

T e R
COﬁ?ﬁ&hdﬁbﬁt@@Fasmbnﬁbdﬁ@ﬂém@dﬁé&heﬁ@ﬂﬁﬂdsgéuw h&nnbeare
escri bed below 10 Capsule - refers to

adriBistereAdn a6y QIABY S}l @S, rfaaexwp}?eﬁﬁﬁuen@yf E%%rent'y,

R i i L LG T
sucacddnvteinan@n tthrepy snayHeze diffeheritl amounts (different dosage
amounts) or same amounts (same dosage amounts). Thus, for non-limiting
illustration purposes, a compound of Formula 1l and an additional therapeutic
agent may be present in fixed amounts (dosage amounts) in a single dosage
unit (e.g., a capsule, a tablet and the like). A commercial example of such
single dosage unit containing fixed amounts of two different active compounds
is VYTORIN® (available from Merck Schering-Plough Pharmaceuticals,

Kenilworth, New Jersey).
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capsul es are typically made of blends of relatively
hi gh gel strength bone and pork skin gelatins. The

weapssss3it sel f nmay contain snmall anmounts of dRpEBUSDHBH6/005123

opaqui ng agents, plasticiz&fs and preservati ves.
Tabl et- refers to a conpressed or nol ded solid dosage

LOTIVCOMARBE BihochiltfieAE e Bredant ﬁ%gﬂ%ﬁd ficidbexYhbdls

can prepar e conpr essi on

for mfepanT(g phasmacewicah ubmipositione bx)mmesmg)u\emt/entlve
ranu) at i on

|
het@pavclgeﬂt@st'ﬁé%Psoe%%fr]\%&%taﬁoqw@r%C%: 4 25835% a‘é‘i“éﬁ‘ed
mgrgﬂleﬁ? ffl-Jg' ﬁl‘?é?nﬁébeﬁtncé‘l%&ﬁ@&’é Qéﬁscaﬁ(? metﬁ%é gf fﬁét [Bﬁeéent

r-constitution ers to powd I ends
mvemlnhatma agivetiageeciients will WCﬁlide& admnﬂstemd Bibéh@mxtu re

iRt Sl 80 ARSI e el bR

forn? e aHﬁ‘hrﬂétré’t@Hﬂ i %”oPJI taBletd) %a%gﬁﬂé\@%ﬂh%&lﬁ fﬂl@'éiagéml solid
orm Suitab i luents include sugars such

filletl ac fiquid, fllbd¢rpmwerﬁﬂﬂm¢mnﬂtltlﬁm @@altgqlwehxgsadl@n@@ble

o b Rl 850 S D R Bl Ppyqrtiona

phawffReslticH] peadtieest For etxbmm@rf@a@retl|a@mai@tranang;etﬁermmm of
about 10 to about 90% by ght of the total

tabletmpoeansuies, the ecyaBrye wraﬁpagwaz@etcepra@aaﬂ witfyanyso
oramérﬁtcB&ceéﬁ% i e%%etft{c):?g‘y QP@é’détaQ% |ht8rt‘}‘;% e, agdﬁ By é{\&b%t

even 1or out O/o
stahs sutrege pcdiilose, efiayresium e anaia | dcadidetphasptste, calcium

N T PR SN O R

whérﬁ‘%éﬁﬁé‘d 8t ﬁé@(ﬁ’&:’? suitaBledhinat &y | lcahtL di tatf agents
tarches such as WO 2006/ 088837 PCT/ US2006/ 005 23 90

andsoalbiing egebtmynagtalim be irgarporated U e akdrey Romeierg and

tab%E% %g?e c%rélppa?@ g&frabe n%qt%g)aé/@?}g éero%h?%@‘éﬁ%&
coriBbditib e eBLiHhBIRDindstsSAclLYEseRth oy EB hydtardl Isubass corn

m crocrystalline celluloses and cross-Ilinked
swegteners; Netupl ank syrihplic 698 stARacada; srdiym alginate,

o R RESs, PAOSTAIR B4ED e, B
Iubtﬂ%érﬁfs\m@@emtay maenhenﬁmedﬁw usen ml’gesn‘ dosajenfoeusaboric acid,
e conposition can ran rom t 2 t 15%b
soqigngranzeats. ped "B’Blﬂ?@gﬁt?? %RJ'UWO? oy eefaé}‘gtg‘lej}f‘%lrjom abou%/
DIS%'[%QFE\?‘I@WCIJC%WQEQ W&H?Iceﬁ%lagé T Suar Juth @l the like.

tances t nd or ue" powders toget her and
Sweeterakgant élavonrh@ageetsmncf pnesengatgeam&lsestsotbwmcluded

whiiRRRIReln SorErgine drms ot Ay ey RintEBAe S
dildirtsia0bri@intd UWikbes Aaee likayiatablseubbadpy mota abtiidvelow.
sugars such as sucrose; st ar ches derived from wheat,

cor Additionalin dhe sortpesitioasaf dhe gresent invendign may be
formulated in sustained release form to provide the rate controlied 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
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acacia, gelatin and tragacanth; derivatives of seaweed
such as alginic acid, 15 sodium al gi nate and amoni um

W@ 2006/08838 1 gi nate; cellulosic material s such aBCT/US2006/005123
met hyl cel | ul ose and sodi umsgar boxynet hyl cel | ul ose and
hydr oxypr opyl met hyl cel | ul ose; pol yvi nyl pyrrolidone;

capsules ooitgmME Sushthpregnatepoesncapsulatet porow polgaictic
The anmpunt of binder in the conposition can range
maﬁﬁ'Qﬂﬁ about 2 to about 20% by wei ght of the

100 @éi&fo?&&@é%t%ﬂs%&ﬂ&é% |fio b%;gﬁéﬁéﬁé ;5% %Pu?l\“stlons

even nore prerera

As@lmoe»tarﬁﬁ{ebyay\begmmldrwkﬂrwa’wntorwatelf-prcmyt@eaglymiscmnms
added t@i{ t he dosage cIorm o enabl e ‘g t abl e%,
for parenie '“J@?téonsa‘?rt%q ifien RESWRRIaNSES ARA PaSiigrs tqf oral

solhﬁbﬁé"%%sf)égﬁ};e l‘éng@ﬁ&ﬁs@nsd'ﬁ?tﬁg g&ﬁn\g;bgﬁ‘é}gﬁégémﬁ‘al%

wear ricants inc
mc!axcMcﬂmmssfocintamasaga@mmWaxﬁwar ate, calciumstearate

i d;_high nelti
oo REHEE bkt dtatdo finaiBing al PETE ddifhos and
solmh%vﬁér%ﬂnﬁl%hl@ﬁ%é‘;ﬂb@%‘é@ﬁihﬁnatﬁﬁ%iﬂﬁf‘agﬂﬁrﬁ{a%eutlcally

sodi um ol eat e pol yet'’hyl ene gl ycols and | euci ne
accaemiabI@aﬂr@er&@hmwleﬂycmﬁ@ssad galsee\genitrogesst st ep

our PO RERRNE3 T pRB sk BUbW g Y vt BR 35 RenPlig
fatttyf‘ancn)gry*cérldés Bbﬁw balbeba puees is filiemeiaauahd tHe active

l'ubricant in the conp03|t|on can ranﬁge from about 0.2
ingredigpbistdisparsey hammagenesyshyibetednpy Stifinshor §rilee mixng.

Tho pietbthode et s i helBBre o ShARsat AT

moRIST/alis2edad @obladd tieeldy isdbdifis - materials that
R IR e RS

Co@érﬁe’@ |sf=\ortglI bqulrét §sé "tS'hHg%l f%'rr'n' &@Baﬁﬁti@ﬁb%&‘ &tericthcor

The arnount glident in onmposi tion can range
palfemaﬁahbdmm@tra_tl% t%udbb@wldﬁ%rbgl ingiidghsolotion suspensiobs
an@% §I|t| on, preferably fromabout 0.5 to about 2% by

r@‘ﬂ ol or i ng agents - excipients that provide

col Fhatdoaipdudds it tie® MeBitibh Phay Blsotied Rardsie ftRinddermally.
Such excipients can include food grade dyes and food

Thg tranedgiraa! %m%@aﬁ%mﬁw take the ksMmeolersamse itiosgcaergsols

and o?%{ﬁggghggbg%om iy c{emﬁ %H%erﬂ{al?%&{\o@t};ﬂléiﬂng&g
resra‘rvcmhtypemma&: ctobrw:entupmalflartl?élayt for dmr;] phmdsel. 1dt o about
1 % i gavai l abilit ers to t rate and extent
to Rﬁ‘i’éfﬁqﬁlﬁg"ea@?m{?eu%ﬁj m@?@ﬁ%ﬁfaﬁdr t her apeuti c
noi et dfeksbl bcﬁ@?ﬁ%%beé@t &eh rSYL8Gh §s H dé eHh%ggge FSRMIn
an adm n|s ere osage as conpared to a standard

Su@h erUnttln@prepamamm”emsmah\hde@urﬁo@yntabky gizexhanit dgses
abl.ets _are known

ool gefidhatts thapTissco TR 2Hie 5RpiELeNt oo of erictive

amount to achieve the desired purpose.

The quantity of the inventive active composition in a unit dose of
preparation may be generally varied or adjusted from about 1.0 milligram to
about 1,000 milligrams, preferably from about 1.0 to about 950 milligrams,
more preferably from about 1.0 to about 500 milligrams, and typic'ally 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,
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granul ati on produced by conpaction, or wet nethods or
ot her special procedures. Conventional nethods for

woredooggsaet her fornms for adm nistration such aBCT/{82006/005123

exanpl e, capsul es, supposi®dries and the |ike are also
well known. 20 It will be apparent to those skilled

in [t -' i Al ‘ '
sox, [Vpld! Al sc Bty JTRRY cBRAlh i Bated SRUAH IURIAUYS are
wellnBericim & thosrdskilleetih dicks artray be practi ced. Such

nodi fi cati ons, vari ations ang;}(P alterati.on

i ni@errially gheduman el fReagp form can@ining fe a@t'\qug
ingx{%ﬁ?ﬁ?ﬁé‘tcahrb\ée rhidisterdd £bADEIERPES géy. 2EH§teLn'éBr/@rﬂtdn%n

des tautoners, enantioners an

freclepice @f sioeradmirstration witirpeo tagidatedsaccomding fo Hwe jmdgment of
skilled in. the

the AREPERIG MG a s A TSP RIC A SB AP S FROTRE 1o
oraFé’cﬁ\%ﬁiT&t‘él‘oﬁ"fjmtag rgﬁ?gé"‘frbﬁ'l Abbiet BGRMRyrah thdJIuRY &I on.

Certain conpounds of the present invention may exi st
m||l|gnamslper|cdaa/,ﬂ'rgnsglalcbndmdedrdmesr anmor phous forns. All

h I ti 30
CoreRB el Cabnal fee Bt nventi on whi ch

Cortt:apéu gnnafers & a Bpesiar tbmamerfor eticysiuee herieopfasethy!
radi ol abel ed conpounds” ? whet her their use is

cellgmeap@lw;rwl algphghtost flenaiiired galatios @4 SETCR delgeldingr@r

cor SRR BRI i RS SO

capsuEndteotypitialy htmjesoftHhenaissef ol ativiedy h@hagmmreugtrnlad)ne and
composi ti onsa_gl scl osed agfove for tre nt of, di seases

porkskin 9elRERs. dREFEREWE | éﬁ%@on@dné fal aneats of oo
op r'rllj@%?t ehfd, E%%ﬂm%rssé’r?d“pésf&@étmt conpri sing

erfng to the patient a therapeutically
ef f"éableVeeﬁeramcmaruowmrea$ed eamolcdmé solishposage Wsaoeatitaiging

theggityavasrsRitts BitnuRRG AR ratoBREEE bR ARy

corﬂBFé%%%ﬂ Sf Mixt@es e gmlﬂgmm sbRIineWby Wet beanwatiore iry
an effective anount of at |east one conpound

graautaﬂom@fdomom%@tm a1, or a pharmaceutically

SRRl S o L AR PSRy 45050 phouezes n
hycﬁrd hmi(pgb’m e@rNhatrik ug, rredl cament, anti body and/ or

' bi tor for tr ?‘E}t,'r? 6%%(%9\?{?1%”8%'”&3 Co%'?alr?lﬁg%e active

mgP%éﬂ@ 5"&{ é&?%ﬂl%/dmgméﬁ cah ¥e détfsiﬁaeEHBd W%’?&*er{glges.

east one conpoun ormul a

to Biludbt (GRS to subgtnoces That usetaliyp dnadenuip tha teyjor portion of
thecgo E)Bgl?og%rrndglsgéee drrq1g S&l@\b@ aHUSE |ﬁgltuldgasug¥1rs such as
lactose, sucrose, mannitol and sorbitol; starches derived from wheat, corn,
rice and potato; and celluloses such as microcrystalline cellulose. The
amount of diluent in the composition can range from about 10 to about 90%
by weight of the total composition, preferably from about 25 to about 75%,
more preferably from about 30 to about 60% by weight, even more preferably
from about 12 to about 60%.

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
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effective anmount of at |east one conmpound according to
Formula 1, or a pharnaceutically acceptable salt,

W@ o006mss83Dr ester thereof concurrently or seqRenUsBNG/Q05123

with (b) at |east one nedi @nent selected fromthe
group 20 consisting of: disease nodifying
antirheumatic drugs; nonsteroidal anti- infla

sodittn gerbamrethylstata; paturakatd syitsetiogMs sygh 2t
beannﬁ%ég% St?‘ég‘sé}%ﬁnﬁhc'%ﬁ@ a?ér %‘éﬂg@%@‘?férﬂétl@&dsuch as

er ol Acl u corticosterol ds
meﬁiyw@llalsbsglmmmm mboxﬁﬂahlyltellulmsb; trmrs»pryestﬂlimeTNF a

npounds, TNFE- a onverta ﬁifﬁ lé) C‘IF i nhi bitors,
Ce"lJl%‘aP@uQné’r%rOS%yf‘B RucrosrySiling £ @035? a&%aﬁﬁpems
cro%{}g{ellﬁssmplr{é@eé Eﬂég?bé AGnR Y afd @%ﬂ%ﬁnnﬁ%leys

ectrve in Itors, p38 inhibitors i ol ogi cal
suchespberstenitestj driccefiervesearit minturasmrdheramagetfaisintegrant in

theRERRBRTLCg PR 2t % By Rt s
A t
corAs. ORSBITBRb o o Basicen 103, vesged Lo

c heﬁitm:ig@_ srafersatomths@ncesﬁha%@ad@rr ‘glweh powidess tagethermrand

hod n : "
e LS PR RoHIL AL, 90 S M AP Moot
theG@i‘m@Mﬂdn a@@d&swdt@bHé@thﬁe@tb@lr@adp@aeMem treal |y
acceptabl e salt, solvate or ester thereof

diluender betkamragent: (isitails bm@fz%mo@gi%ﬁ&%sugﬁ@éoﬁ%%e
el P Sodh B8 8 et TEAIEA gl s

acadia. egeaznmn/and dlaigeicaith; derivatpesi ereeaweatesthods slgotic acid,

e TSRS Ao 8, DB o o
WM%@&W%Q&I@% E&box ﬁl%mi}lé’elﬂuloﬁ aid

ceut I cal accep t abl e sal t, sol vate or ester
hydrbeymopylm@th(sﬂcbéluloeﬁb@dVWEWWUﬂlldW% gnelviepegadyics such as

ted t d t { t I
oSSR ESMa TR o 0 S PP 0
St 2081 dHosit 2028y Wesightefiag iceRiposition, more

erapeutically effectlve amount of : a) at Ieast one

prafa@bbuﬁqmbmmm apout 18% Ry yrieWaexan ineefel Rreferably from

lga! oI vate or ester thereof

ab r?‘gﬁor%gér@] v'°0 Iguentl ally with (b) at |east one
Conpobndarﬁelrefdrettb Brsubstaneegrduien m:)ctheld$Isagg fofm to enable
sul fasal azi ne,

thedwlbietm@n@&ﬁﬁpm@gtergﬂ]qs lelﬁé: clglnr%gg%j% ggrelgéJ eurdi Re
mdi@ bt Hféol§§r fr@tl?ﬁQ)?Wédrc%Lﬂt%bleTME)?hbntrs%é%érmetalllc

di rected t ap es (such as anti-CD3 anti bodi es)
staamamescm;mbmsemegee$|urre$tbeta’texmlelum &Eeaaatatdﬂ p@é%&h@ﬂ and
6- rrerc opur ot her. enbodi pen of t
St En ST AL i R PRSI PRI Gt B Wt e dybricants

sulh a¥eptium cﬂ[@fd‘é 568i8FT bemzddle asdtﬂhmeéﬁetalfé @@@ldnﬂbleate
such treat nent rrFr|S| ng adm nistering to th

polyath\dene glytca@ramadi aiging leyhricants araayewalty aﬁdeeiit 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.
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| east one conpound according to Fornula 1, or a
phar maceutically 20 acceptable salt, solvate or ester

W bavcogds37 Anot her enbodi ment of this inventi onP@EUS2006/005123

directed to a nethod conp®ising admnistering to the
patient a therapeutically effective anount of: (a) at
| east one conpound according to Forpula 1,

ph&aliserts TGN thateupYaB @Iy end SBPRYENG NS  or
chaféﬁéﬁﬁfesé&%ﬁﬁpﬁlﬁ%&hé’, th%?ﬂH\?% ‘sﬂdﬁ‘t’h Whé uniBimabuiable

east on ound Sel’ected fromthe group consisting
glidehts ingiatesjliconmioXde aRid-tals, TaraT@ont begldenitiethier on,

BT RS BORRES s B A
conﬁgﬁ}g&g{ gfé‘?@%lﬁr%h 8bolil) S torapRMt RONbY Svedgrtect ed to a

treating multiple sclerosis in a patient in
nedgblofing aghntsr-eaxaEantst that penvideicolgtatioprtprthgiocegposition

or ¢ Rt rioaHen sroa)s San S KRBT UekEThe and fooc

gra8é @98 iaRgoitedrHtad suifabl®adaoient BBEEHE ickR) diyaluminum
accegt able salt, solvate or ester thereof concurrentl

oxige. $heaemuniiof hewselpring)agent cpe xgty A akaridlihdo about 5%
; P : i
by @glgzl-?bﬁ&‘gréomégﬁog’{%?erréﬁwéa@e atugb'1c§r??%ugs1t/§? oi ds,

gl URBieaeaitdniiny dseferetdte exabad SWR2RA6/HIG8887active drug
PCT/ US2006/ 005123 .94 _az% xant r.on

_ , t hi oqur,i ne, mt ‘f :
ingrgdient qrieTePeBie Maisty79 @osaried info e $yiRIG grulatiogom
] : S . thi
on SEAFLR WiSsg i 9 Eometha) o ey Bpcongh. i
Conritiopbemethagsofer préparingptabiaatare knaesd Sfchsmethods
. _treatnent, the thod,. 5 conprising admini stering.t
inchiE eeinbos s Aa pircet ESMRrE S Laft FeMaisSon ey ©a)
grafbildt®ATro AN FOBOHHH CAE R 06 vBOME T dRbthed sp&tiala
pharnaceutical [y acceptable salt, solvate or ester

prochdurest Gonentipaak methadssieqmatkingptherdetms {as)adapinistration-
| | I . i ot
ool g RIS A AT BiA B, 9 b o

kn&mh f asal azi ne, corticosteroids, /3-nmethasone, 10
,3-interferon | ati ramer acet at e, Ehr edni sone,

ot ob vt bpEpParRNtita thesa Reiied st ek s meRicgtions.
T Y s
metthed, meant bé peadtieetd o Sudhompdifisatigns dririatiene and galtemﬁdm
o FELAI B TR Bl LS5 BB et

phapgaeadlieAldrythoindefEHS A RIcsahlLitora&lsY 8h8nsmerd &id

thereof concurrently or sequentially w th (b) at
otheg atareoisoneospbdinedceapeunds| atsoom huse agrangpskiltatsinsthe gt

f: -steroidal anti- inflar , -
ot RS LB e by e B R o, Such
va¥fdrRssrerdontsmpridWwid B atithin Meessoptsof tRBENVaAtion. Certain

inhibitors, anti-TNF-a conpounds, MVP inhibitors,
corpeunde of theopr@senyinyeption Mmasopyst in multiple crystalline forms or

amorphous forms. All physical forms of the current invention are

contemplated.
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.
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20 chenoki ne i nhibitors, CB2-sel ective inhibitors,
caspase (I CE) inhibitors and other classes of

W@ 0vp/o088sas | ndi cated for the treatnent of rheuPel/O5206/005123

arthritis. Another enbodi #nt of this invention is
dlrected to a rrethod of treating psor|a3|s in a

h.t t t .th t
r{%?q’t ﬁh@mgaﬁs tOif C%gwreg’ Re %%\%%n%%&lse of the
phatrﬁm%ﬁzéﬂﬁégl 'cegmo\élt%f %‘%ﬁéél%e@%é@é faftreat%@n@bf 8lsch8asbf a

one conpounda accor to Formula 1, or
CX@R@rdm:kme aede;ptaxcmeptaibd @issgse, in a;ﬂ)altﬁré imneed pépuch

of concurrentl uentially, W t b
treqtaief ComenE ARSI Seitae Fo e Pl AnS s EanEbertng
am&lint of SRR DHBRIBESMRPacsalRsRForiifula TEbhAt r exat e,
steroids, corticosteroids, anti-TNF-a corrpounds

phasntaceuticalyransenteble aalti salvatedrasiniiessol. vitamin A 30

i o R o BAS E, SRR EY i RSl SR LBt the

patiRpi {Aicdmefedtivel ATivaht shat(east org mznpé@rﬁd acording/®i tis,
posterior segnent _intraocular inflammation, Sjogren's

Forgydarlepep mhermpgewcallypogeptable salti splyriepr %ﬁerstbeheof

corshfRelF o <hi TRy SE T Do PRl g oy b e

medh;enmmuamt(tmldb/wneiﬂdrenhlbrter émtimsutln@fa Ca\()CI%:B cheamkinene
npoun acgﬁr di ng.t qu &
feCBHEWr%% ated ??%ﬁea&éﬁw Lo\ has‘HI%FE\a&eUPC%B’taeqceptab'e
Carfgﬁr eof concurrently or sequentially with (b) at
east one conpound selected fromthe group consisting
- of : Ini anntheseppedisxniest leagtdns pomipesnd s Heomuéx Atbénds to a
6, 5 steroids, corticosteroids, and anti-TNF-a
ngﬁ&ﬁﬂ?&g " Anot her enbodi nent of th| s invention is
di r'egé eebthed sanmiriest impliseatimigstrifysensetheedsaitedily
fromthe group consisting of: inflammatory disease,
effeiveramount et lnast 0ge GampowIkaseardingspd;ormMmia dneador v
f ug
Pt Bk afPaTen 808 sol APl FeuBnflerd Sonchieeffly By
seduasftialig @sth (bpbt lkkakore lmiédmmaht Qaﬂeéﬂledo‘kmﬂ:ctrg geoup ,
uveitis posteriQ nent intraocular in t|on
congiting %fg isege el Wﬂ%gm" heymatedrBes Ut Aqt-
p t ; re such
At S BRSNS AL
imrafmesmpmesam(&ucbfasmyd!@amrmsoami cetpderhta) stardidsg

(nq 8068 T Selprobls S Fe PRERTSaiGonEPE b BlsR. k- TNF-o
combbgnwvmma%bﬁv%n%éqm@s)t.ﬁh@.taﬂst Wmﬁhlbitb@*cyfdﬂklr%
di sease selected fromthe group consisting o

inhibitarargteeenoytiehids pier chemsaknednhibietshiuchi a3 C!«ﬁﬁ& apd e

CoH L8 U A YoR s 6 b e e P meirs
anwmfmﬁatw@gaﬁtsfmwmapemmos Mheldiseyeses BaEn

t ubercul oi d | eprosy, ophthal mc inflamation,
inflammatory disease (e.g., psoriasis, inflammatory bowel disease)

Another embodiment of this invention is directed to a method 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.
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type | diabetes, viral nmeningitis and cancer in a
patient in need of such treatnent, such nethod
W@ o09p0888Bg admi ni stering to the patient an efPEUUS066/005123
anmount of (a) at |east one%onpound according to
Formula 1, or a pharmaceutically acceptable salt,

sol vate or ester thereof concurrently or 25

sed\atbengmpogingnt @b higinyrHon ig e toaBmthed Pbct ed
’treaf’u[hg'nﬂfl1 t&’é/ﬂ)&)% '&‘?ée%{éen@uaf\ C grﬁ%Qﬁgeé@'uidérﬁﬂ/e colitis)
euna rugs: no

nst er oi antiinfl ammat ory
in advatigsit ir0aXe@ of slattreaienentitdoprisisg admmmtermigy tbithe patient

a thlgﬁ%gu%sn% %%E{g\\é?%@@un{e Qﬁ@qpﬁﬁqpq?% laq\)/lglpoung accordmg to

Forﬁﬁ[}é '1CBﬁé?h%'rr%ce@t’ndéﬂ?%ﬁ:éb%lé@alt cdpkidi@ster thereof

30 Cil32-selective inhibitors, biologi ca
r eshoother emihotlineenst; ofdhisi invernticamisatiecied ﬁg@ mefhaa @
theraﬁeutl

t,h nbod f th
trea NG BRRL Ayt At e Pt PRt 16 g qf%&ﬁ‘tts%?rgme
corfidHi @?ﬁg%@ﬁnmgte‘iﬁg%ﬂﬂe @bﬂéﬁt a M rapesti @iy asifective amount of:
CT/ US2006/ 005123 96 Unl ess ot herw se stated, the

(a) Bbleasipng captasidafiramuiad eof A@hermacsautically Acegrtable

sah[1 gglvgfeagp %?tcyc ?éf %ﬁ&e&&g o seﬁuen'ﬂﬂwzwrm ) at least one

corﬂp@unﬂi @élébtedyf&bm[tﬁe @r@lmonﬂ§sm1igaoﬁ stb&salazine, 5-
améqs%h%lggm 4 pgylgqil_ gy %t %N?:t |(§8{JR dl I I(fl_e é—|ATU=
conﬁb%{:/rgi %@H@é’té’rbfb‘%‘ g{@goe%bﬁi‘?%%@ﬁo@ difeBtd therapies

( enzotriazol ohexyl car bodi i m de
(suth alélénii 683 mtlmdmﬂ)yhahumWres}'ideS dsethotiexatd,t hi um

ride c) 3= sodiumtriacet oxybor ohyd
aza‘;ﬂ\ Qr'nﬁla L-TBE AR %El(r@ﬁydrl de NaBH3CN= sodi um

CyaWﬁél*lé/rﬂbbG’Iﬂwenl%f Nﬁ@wé}h@hqm&@@t@un@m AetieSor

N- Chl or osucci nanmide LDA= |ithiumdiisopropylam de
trelins OHereyenting eraft igediancina patienkicpead of such treatment

corﬁb%hﬁr mlpgg}ﬁ'ﬁde@h@% fg%%ﬂ& %M&Qr:a eutj cally&:&a‘ctwe amount of at

Ieagfigﬂﬁ’? gf)gtgogﬂﬂlabcaﬁdudg o FyBRalash dirunpharaaasutizhlly
acceptable salt, solvate or ester thereof.

Another embodiment of this invention is directed to a 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 séquentially with (b) at
least one compound selected from the group consisting of: cyclosporine A,
FK-506, FTY720, beta-interferon, rapamycin, mycophenolate, prednisolone,
azathioprine, cyclophosphamide and an antilymphocyte globulin.

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:
(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,
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HRMS= Hi gh Resol ution Mass Spectronmetry HPLC= High

Per f or mance Li qui d Chromat ography 25 LRVS= Low
woRe®olssssbn Mass Spectronmetry nM= nanonol ar KPET/US2006/005123

Di ssoci ation Constant for 9#bstrat e/receptor conpl ex

pA2— -1 ogeC50, as defined by J. Hey, Eur

Ergrmeotu. (1955) VI 2ba el 40 G lmle

an&' U@%&bﬁ@lhmblt&é s= Tris (hydroxynethyl)ani nonet hane
GENERAL SYNTHESI S WD 2006/ 088837 PCT/ US2006/ 005123 97

Comhnuﬁh@s egtbodireept etitis invaption isatiracted beapnethaded by
er of seV|d nt,to on k|IIed in the art
troiing HiREle REeHEE i sRlAbt h o dichufatihr e Hlsinod
coMEﬁsuﬁQ%@hﬂhs@fﬁﬁ"@ﬂh@ p&ﬁtféﬁeauné\%p@aﬁéénm&t%earﬁeum
illed in the art will recognize that "'one route wl|

a) aldeasonemrornppendiaagoisting treFarmawasilc r ¢ phaspangadeally
ao it i a8 A48 fetor ARBuBE L P sbHub A, ) o

leabbené ompoand tsefddted fiotn mél%;r@u pfoomeistingalf: Giethitrexate,
|ncorrpat|b|I|t|es One skilled. in the art wll

qul%qsgwp lefluppatide, sulgealaziip cogisesteraidse Semethasone,
th
BBl it R S BRE ol or LIt hdFiimat)
t heAnathge entbdimepbahithss inVenticu chdinedtbd ds afrnetl'tohle:)f

oA IR B SO 8 IS S
cophisinghdrhRseeriry © ﬁh'éodé”tle'n'ﬂ a%@@ﬁ%u%calg‘éﬁ%@epérﬁo@ﬁt%f

protecting groups exenpli

(a)mt égrat enecompatTibacesrding tar&qrym 1f oF a phermaceutically

oSR5SR e BB
Ieaet 6ﬁ@@bﬂipo&ﬁd|s)é$ecﬁed N, ¢ r$)u Rﬁﬁfsl@ﬁ%@yno@@%rbﬁal anti-
ectra. Schene 1. WO 2006 837 PCT/US2006/ 005123

mflgmrp@tpmegrﬁg CO¥N2dnRip IWSPIQQKJJ inRiRAors,:  Rto ()m
imuNBS @ rbhsiVEl, ByBoshaki he! MletfBtrexate, 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.

Another embodiment of this invention is directed to 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 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.

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
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Prt-OJ NR3 + X ~ Step CPrl1.& NKRa R6 N*I N
(Rtt)lI/~NPra RRNNNR.. (RRopmH Step C (RO m

wORM@68888B%Y V VI (Rtt)n x\N. 20)P S>ep Step D SPEpUL2006/005123

(Rtt)Y" Y Step E tcle (fufgtionality Heterocy

mani pul ati on) V. Formati on) Step CStep C 0

Heterocycle NR3 Prt- NR 3 RO N N | ")
thergpeutically effesliveamornb of: F&)@tﬂﬁa@t ORerﬁompwdf@Z@ﬁqordmg to

Forrhég eﬁ)@r{/&l{jpl‘ﬁ@&e\&lkalﬁg 58&@@5@ §dlﬁ°§k&%§e§6§gstghthere%l )

con€urreritlyNor sdaueRBalywith Rb} anleast (bhé Bempibantiseteated fnoimathe
and reagents used in preparin ounds . descri be

GrouR GORSISHG O FBMUAGPEPPTESRNES esIRs r'f‘éumﬂﬂi‘%’i’%x%ﬁc'gKQQG
r d A
Ste@%aﬁ?@'&"%%@ﬁ‘%?%gwpﬁcs%%‘gb”oﬁr anr e;;?Zd by
| i terosterremipedimecs ok thisumvtemtibhds dirsliedited methdeeotr t .
ol b el A A L
dlse(dg'epﬂ%n%lbﬁiyt i trs Qilﬂt||§|6'édl&@sisnlrﬁlaﬁrﬁétbry\’obbvel dlsease

recogni ze t e synthe3|s of conpounds of Fornul a
graft rejegtiore gpsiriasis hiixatedaid enuptines mwawuaacn\elave@éyneau n

nypptigstE e e n=p o bmEr G kting Bla. st

postRSftise8mer® iiddcamr-inffathhahiod, BhOSIEdrens gndupde, or
carboxylic acid, Pr', are mathl et hyl , isopro

tubeyiculgithigprossserd caneerting patiant lmn§9¢10£§ueh Hﬁ@f@@ﬂf ﬁgch |
method comprising administering to the patient an 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 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 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 IV inhibitors, anti-TNF-a compounds,
MMP inhibitors, corticosteroids, glucocorticoids, chemokine inhibitors,
CB2-selective inhibitors, biological response maodifiers; anti-inflammatory
agents and therapeutics. A

Another embodiment of the invention discloses a method of making the

substituted pyrazine compounds, disclosed above.
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group for an amne (Pr2 and Pr3) is nethyl, benzyl,
et hoxyet hyl, t-butoxycarbonyl, phthal oyl and the

WO p0e/088881 protecting groups can be WO 2006/ 08B8BVS2006/005123

PCT/ US2006/ 005123 99 appedded to and renoved by
literature nethods known to those skilled in the art.
One skilled in the art r_ecoggi_ze t hat the

i
syridnless 9”@%@@*@%@%“#0"%?% qVighgns aye the stated

megﬁiﬂggwﬂf% g0, g|§§3b§|ﬁjépe bond. Methods include 5 but

re~not mie use of a reactive carboxy
derDBbI= 1,8-diazapicyato[@.sa]undec-7-encest er at el evat ed
]

(AN Qe ISHAETIRAOP th an am ne ar OC-to

10086C|=Y L(gacﬁ hfsthyd Qthgﬂfsr’épfg??-éthgllcéi’%fdiiin%e are

hal ogenat e ydr ocarb ere vents,

di ndAR=f Or(Fedviateermotriadod1Hil kB, NTING, Netettanoethydmyoriem
conl%juct ed under 10 pressure or in a sealed vessel. One
ski T$XHUCFPRNASPAREE wi |1 recogni ze that the synthesis

of |[qoETeLNGydedxybEAEAliagole MBY require the |
construction of "an am ne bond. One such nmethod is but

not DCG digyclpbexyearpedifidsh of a prinmary or secondary

am yml_' F_h : Y nyl (e.g. al dehyde or
ket@ﬁ’e un%'ﬁstpggﬁlgh@%ﬁg{r@g@%i on 15 conditions.

Sui t akEditiiegusiungnueageitide of the internediate imne
are sodi(ém bor ohydr.i de, sodi umtri acet oxyborohydri de

andNeRe (PAEs=soq¢ M tagelonorobydiide| e sol vents for
t heNéBPﬁr—'isgﬂiLﬁﬁ %O'@‘\a@@@f&t ed hydrocarbons, ethereal
rma

sol vents, dinethy m de and the |ike. Another such
met NeBH:;EN=osodiemacysineboh@hydeidet i on of a primary or

sec ar mne with a reactive 20 al kyl ati ng agent
sucﬂggs'ﬁig&?m??u%%rade benzyl halide, nesylate,

t osycE € NeHlorbbgcdih&ideSui t abl e sol vents for the
reacti on are hal ogenated hydrocarbons, ethereal

sol MeAsdithidmaiisppropylasidele and the |ike. The reaction
may | .ond . pressure or in a seal ed vessel
at E)ob%qlg %%@%%%ﬁﬁg@&ﬂ%@d inthe art will recognize
t hain-CP8 /sy mi-0ARIrsp&bengipaiols of 25 Formula 1 may

require the reduction of a reduci ble functional group.

sui 1 Bise= NsR i Y rigtrpEngdeviazoqigiogsamicRii um

bor dr ok b L . ym num hydride, di borane and
thee%eb%ﬁpbégggb@?%ﬂ)%c Sui tabl e solvents for the
r eablaHMD 8rF esodiah dgeaatethly| jsllytazaddons, et her eal

sol y, , i hyl f or mam de _and th li ke, 30 One
ki MBS HoReRbl R arS ShBRITOEAMat the synt hosi s
of FEMRRUAh PEfofmRanad @iqbid‘@ﬁrdrﬁ%g_’i@pﬁ e oxidation
of a functional group. Suitable oxidizing reagents
i ncLBMSDR9yIRestHyiipoyasssarenticmestry

m chl or oper oxybenzoic acid WO 2006/ 088837
PR EITEE 55

Ki= Dissociation Constant for substrate/receptor complex

pA2= -logECsg, 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




10

15

100 and the Iike at -200C to 100C. Suitable sol vents
for the reaction are hal ogenated hydrocarbons,

w@rdvesssB7 sol vents, water and the |ike. One skpdT/E820061005123

the art will note that conmPdounds of Formula 1 require
the construction of a heterocyclic ring. Numerous
reviews of nethodology for the 5 construction of

speci fi CorBPRYRLS Of e RiPSERNEVEPHON fan be RipRAred by a
nurhb& St fCevidEntddirdd %ﬂlléd)mttliﬁ% é?quPe&rPn%:! gﬁé’ﬂﬁ@ds include,

nonogr aphs and conp uns such ensi ve
butiaﬁe aobtny\rtéd ¢o Shetgmral s(yﬁﬁr&jmmnc@dte)d@o?bad &iereib! ©ne
Sgle] elow.is in.o t
kiR ahe aouhiaeodgs Tut e DEREHAl b8 DBEHEA EpehdiRe gnine
chdite oﬁ‘é@éﬂd@ﬁe@dﬂsﬁkd@ﬁts JAdd?ﬁ‘é’rfélll 6ne HidileBtifithe Bt viill 2
H N-~oEt 2. CH2NH R6 N P Ot Bt OH 2. PTSA
rechgize trE’a‘t:inNsBl@le gasagtheNmder Msggps Kists' tN lBVEO ntgdled tnaviid

oSSkl PR oL e

moN!‘@orgér@@ht ré8teXi. eE'i‘l@f'Lllrfé@rGr pPeasek f cer%ﬂh delibns of
(Repeat) P r4 =N (R20)P O (Rlo v~Y QNN N

themol@mle is a mo(e]gjflggnt\rneﬁ}qﬁ of-asge of [l:hgjzarget

%@W m&ét@_&mr the Blre:)balrgh(ﬁ?g)%go&p%ng‘g(gﬁFormula

1 where variables [RS, R6, Rg, R1O, R11, R12, Rzo, Y, m, n, and pl are as

defined above, are shown in Scheme 1. Pr‘I and Pr2 are protecting groups

exemplified below.

The thus prepared compounds may be analyzed for their Comesition
and purity as well as characterized by standard analytical techniques such as,
for example, elemental analysis, NMR, mass spectroscopy, and IR spectra.

Scheme 1.



R6 NPr R'"N'" "Pr, 1 CHOEt)3, 70 C, R6 N PY" 16h,

PPTS HZN(NHz NH HzN~ NH, PTSA, OHCHzCHZOH, PTSA,
WORGKASHFOH, 110 C 110 C N N~ R3 N R3 Pr4 R6rPET/BS206/005123

HR6 NPr* =1/..N(Roo)my$]-.~ 01) The starting

materials and the internediates of a reaction may be

i solated and purified if desired usigqg conventional

t echn |gﬁﬁ Ri ncI udi ng but ¥ 200640 'Sile Step B
PCT/ US 6[ 0051231 4. not—H-mited t ati op——»
distillatlof, crtye){al l'ization, chromat o andertthe

like. Sugh materials can be char ads er i énd usi ng
conventional means, including physical constants and
spect ata. Ge eral Descri ption thods 5 Step
A. A‘Fh{ ﬁk of+aq(2{h\a Pyrazi n& Sf@iNN?ably pr ot ect ed
2-hal o F1f’y'l‘a i’he o(fqn)g‘t’t’ﬂ%t—u-r—e—-l—hs reast e wih a

pi per azi n@{mof’ $tructure lket® forma ngpo” of

gener al \tructure I'l'lv Preferably the reg et/r%rﬁls
carried out in a sol vent such di oxane or DVF in
the prg nc of a base &y@) &S pot aSSI um [car bonate or
cesium RE, 10 Addj qsal cahalxehs sdeh Ca
pal | dﬁl‘l)um acetate may Heé ao‘ed’ Al He@Fdagilei Q‘t’“’ '°,';',oq‘,$ h er
| eavi ng dfoups may repl ace the chlferMaHe (|0- rresyl
etc.) or a grtou capabl e of activation under the
react | oH"coNaIt T ons (H, OH, etc.) may be used. The

reacti on nu e uire heating to aHete. e of 35 to
150C. vSte’p"% g Optionally, if the prg step A
i's an unprot j.perazine of structure )[I:;U RZ .
protection maé @d(Ro tionally, ifR" T}Ng uct
of step A or teQR1 "y &protfected pi perazi n&"x of
structure I11Y8r VI, eprotection is required. \Wen

Pr2 or Pr3is bemayl r substituted ben
deprotection cgliBeffected by reaction unger a
pressure 20 of F Mdﬁ@g n gas in the pregence of a
catal yst such as palladium Wen Pr2 or

N_R?

HeterocycleI I

N//\IN R12

(Rw)m ~ /D+—(R20)

(R”p"'@ p
IX

The starting material and reagents used in preparing compounds
described are either available from commercial suppliers such as Aldrich
Chemical Co. (Wisconsin, USA) and Acros Organics Co. (New Jersey, USA)
or were prepared by literature methods known to those skilled in the art.

The preparation of arylpiperazine compounds related to intermediate 1l
has been reported in WO-03037862 (Nippon Shinyaku).

One skilled in the art will recognize that the synthesis of compounds of
Formula 1 may require the need for the protection of certain functional groups
(i.e. derivatization for the purpose of chemical compatibility with a particular |
reaction condition). Suitable protecting groups for a carboxylic acid, Pr', are
methyl, ethyl, isopropyl, or benzyl ester and the like. A suitable protecting
group for an amine (Pr? and Pr®) is methyl, benzyl, ethoxyethyl,
t-butoxycarbonyl, phthaloyl and the like. All protecting groups can be
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Pr3 is ethoxyethyl deprotection can be effected by
reaction wwth trinmethylsilyl iodide. Wien Pr2 or Pr3

WO 2006408888 DXy car bonyl deprotection can be effecPedusionéos123

a strong acid such as trifWP2oroacetic acid. Step B 25
Optionally, functional group introduction such as ring

appefldedasaindaemuyviell bydhbeitiremeticas KrowriNigShose sB8ddaithe
be acconplished. Optionally, functional group
art. manl pul ation (such as reduction, hydrolysis,

r e X b?%h‘ﬂga iC L B8 wilth %ﬁst}fﬁ%‘? tHy sy hithBSis o 28 %'ﬁds of

Wth an~ organo coup ing” reagent ca

Foranganphiasg lﬂ@threﬁws @Umltduxctnous ef antanvnelemcmdeMetb@dsnmlaJde
functignal 30 gro may be required before (Jr aft (ﬂ]
but@ra st figyedite 8 ug@ QDE rﬁaﬁﬁ'\ﬁﬁ%rbpzshée“\/@\@p - a&' alide,

or SLBEEPALPRCTORPERALIG drihe Bsk SRehestiahh Aociiiagune

I'n the presence a re

rea@@ﬁf‘(ee %DE@! hlcleY Pmmltl‘i’%nsérﬁlﬂétéﬂ@d/!o 10000, |$UItable

is a cyani d€ residue. Typical conditions are
solvemis fesibei reactisn o lzaogeuaed 3w draarsee cBhoesl sglventy?

P BHE 25f BE e T SRR et ekt
prebsliblimd sede@pessale in a hal ogenated sol vent such

as nethylene chloride for 1-48 hours. Subsequent.
addPnestilled i ths arivik reeqanizethaidhe axntieais:alpomrandsAf

Foﬁﬁ(&awd@fgfrégwﬁéc aﬁ&gﬁgwgngff aﬁtégHﬁ%LBg%dwOneSs@cﬁ Metihod

resi Option
is Huli mot limitad t@tMmadhbn@dmcn:mmarysmmemdamgmme W|th a

ti . S
reapive Saton b enidt aakponer hRdeT aquEivy afipdton 2"
coﬁ’ﬁ?ﬂ%r@'&ﬁ‘.ﬁﬂaﬁl& Ke%i%ﬁg%ab@ﬁ%f‘tﬁ@’lntaylﬁégila!’éirﬁme are sodium

ylation) can be 10 acconplished or if R3= hal ogen,

boroBgatidl@sotidrh tﬂ@c&bgﬁmaﬁymje ané e likengt 0P@ageNDOCan
acconplished. Step Formati on of the het erocycl i C

Suitabig wﬁwnb%f%éb%ﬁ%qt@n@elhalgg@?a%@d aydiasgrbens. eigieak

I h
solfe i, Hin ShiRRAGHE S EFRIRRC ApdlRhEatepbe SHE
ex@ﬁpmﬂm\a}{r?amq}eoﬁ awl'tpﬂmanf/ oﬁ Sepmnmlamtaminélcwfh afreadtivect u (rj e

r |1 S | at e vi de
Ik IGDB 005! SHoes Bornd Parip. benaykhaidd, ar silateatdayirte Shd
thef m{f ;{amab@ éﬁfﬁﬁtﬁ?@r tﬁec}eé%raé+@H§|o§éﬁa@ewdlr&@£bah@ve

are we nown to those skil he art
eth@oe@mmﬂm\tmfdlmethuhﬂoaﬂarm@@ abd the éjvar Bk Badtine rgenkeal

met hods
conducted under pressure or in a sealed vessel at 00C to 100°C.
One skilled in the art will recognize that the synthesis of compounds of
Formula 1 may require the reduction of a reducible functional group. Suitable

reducing reagents include sodium borohydride, lithium aluminum hydride,

diborane and the like at -20°C to 100°C. Suitable solvénts for the reaction are
halogenated hydrocarbons, ethereal solvents, dimethylformamide and the
like.

One skilled in the art will recognize that the synthesis of compounds of
Formula 1 may require the oxidation of a functional groLlp. Suitable oxidizing

reagents include oxygen, hydrogen peroxide, m-chioroperoxybenzoic acid
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outlined in Scheme 1. Syntheses of the specifically
exenplified conpounds were prepared as described in
wa@ledoaiosssa bel ow. The fol | ow ng EXAMPLES are beCTyS2006/005123

provided to further illusttte the present invention.

They are for 25 illustrative purposes only; the scope

of the invention is not to be considered. limted in
andathy likeyatt-RePeliy. 10BRaSudableTéwy émiks fominegcBrbpane i ve

d to,illustrat

Exampl re int end
halpgenated ?W@r%c@lsﬁa%n o1 SRR o ST AET! Ve
& ERilefS B akiwig ngf%afﬂélt %oﬂwpomdgg@@o%ﬁ%g’y require the
CT/ US2006/ 005123 103
con@truembm ofia mememcybllcmmgt\?\l tmaefdu sArewtaw&jofumetfmd@ﬂDg‘M fas khe

h d wj.t t hyl. : . -
consTirfich Bhgredl BeBFodiale sypiams prein e oRendigratyrgs In
addmm{ eo th% o%eet lft}éFatu PesRdraghs BhE rRFuBSsuh ldsi ans
i996 39, 1345, 85%5 active, 28.0
Cor@pr@fwweoHpter@éml@rﬁmlﬁWﬁ dpergemalt Peess) ero ayailabig.

QR bl it 199 5 Kl o BRI s grous

a couich ansknidatel i | t er ed. The solid was washed wi th
ethyl acetate (3X400 The conbi ned organic
sol utions were concer( @d BN a rotary evaporator to
renove the solvent. Tﬂe egi due was purified by flash
10 chromat ography on sRYT®a'Ryel using 5%to 10%
met hanol in dichl oroneth ne as an el uent /T} provide
A3 as a white SO|Id (28 7% Ereparaﬂ ERanpl e

2. 00 NOw NYEEN N Pt
starting materlalilz@l (28. 2
~di-tert-butyl hmalrsgonat (24

di chl or onet hane (200 m ) 'were adeed to a 1000 ni
,\fhask T%’%ﬂj’ 0§°u,1 ing sol ut| on was ${NH,N&ld MetAlr aqm

e L IBE 20 hdlis iy B cat od Toben T80 MNRJQNI
%wﬁ—en—(—@@@-m) dpext r aCLERCEET f

4

N Pr PPTS
1. NH, OH.HCI 70°C
EtOH, 60 °C,
2. CICOOMe,
Pyr, DMF, RT, N

(Repeat) Pri= U_N y
(R“’)m/ ﬂ.Y/@_(RZO)p

~

oi )j: I (R"),
N~ Pr?

H,N™~"NH,

r flTOs;xCOHCH,CHZOH, 1. NH,OH.HCl ((\) N RS
3 3 -~
LI e ——>fté’§£‘;tf e XL

N Pr NTPP 16h, v

NH,
H,N
2 '\r H
PTSA, OHCH,CH,OH, PTSA, OHCHZCHZOH
110 °C 110 °C

R"NPr“ /~'\ )II

RN P

(Rw)m/v m-y’@:——(Rzo)ﬂ

(R")
The starting materials and the intermediates of a reaction may be

isolated and purified if desired using conventional techniques, including but
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di chl or omet hane (3X200m ). The conbi ned
di chl or onet hane sol uti ons were dried over sodi um

W@ 0ha88837 concentrated on a rotary evaporat or POI/DS200¥@5123

the 20 solvent. The residu®iwas dri ed on house vacuum
to afford A4 as a gel (42 g) which was used for the

not @'pﬁ%% oﬁl‘fr%m@%éfsh{g@ CWS&Q%B “gmd‘r%é{c@&ph Y s like.
Such n’rateﬁélsﬁféﬁi b‘é chb&bfenzl‘édNJdmg conventitnal cuegrsy ittluing

(crude, 42 and DM~ (300 m) were charged in a 25
phywo@iozqnstantagwd Sf@qrﬁédétlal rring solution, NBS (32.0 g,

Ge,ﬁ% Q'Egé\fle af. S9fethJY¥e 2006/ 088837 PCT/ US2006/ 005123

( _ roomtenperature. The resulting solution
waStemiAnainetiombf atiehaledtywarieeper ature with stirring

f 17 h
(S60siiaph aictested dnel RrAg et b i s Wb
plpeggﬁn 'H3RLEWr8YFo foWﬁSa YERPSGN Vo beM@ﬁafP%trGEt)&?@ﬂm ) s

over sodiumsul fate, and 5 concentrated under
Prefezdbly ¢he peactionrie camigd putdiatd selvent sush asdioxaseisy DVBM

i GPESHReS AR L b bl S0l LR B Bt
Ado@t??oﬁa‘l eétaZys% QQéhcgéﬁfaﬂ?lﬁdru@rﬁ lalz‘@tafe(&ml e 4dded 0 AltBrnakivBly,

AS ~N. BOC A6
othelNHaVlmg gcoummyd@naﬁeet@efqh@’m% r@@ﬁa/ﬂmg%'aeww gagroup

cap%ﬁ? a%:élvé&gn TRBE! ¢ Ferac %megﬂafﬁﬁhég @ﬁf&@?hﬂ%ﬁ» be-88ed.

|ch|orone ane

Thd esictibh Reays@qulredneating tetd teneubrature ed®5ttert&° &t ure for
4.5 hours and concentrated to renove the acid. The
res?t@88B-was treated with solid pot assi um car bonat e

(3% FonBt Blind pRMYUE bf 3 A iPaMubpRtesldusiberazate &C.
structure lil, protection may be required.

Optionally, if the product of step A or Step C is a protected piperazine
of structure WMl or VI, deprotection is required. When Pr? or Pr¥is benzyl or
substituted benzy! deprotection can be effected by reaction under a pressure
of hydrogen gas in the presence of a catalyst such as palladium. When Pr? or
Prlis ethoxyethyl deprotection can be effected by reaction with trimethylsilyl
iodide. When Pr? or Priis t-butoxycarbonyl deprotection can be effected with
a strbng acid such as trifluoroacetic acid. -

Step B'

Optionally, functional group introduction such as ring halogenation with
chlorine, bromine, NCS, or NBS can be accomplished. Optionally, functional
group manipulation (such as reduction, hydrolysis, alkylation) can be
accomplished or if R® = halogen, reaction with an organometallic coupling
reagent can accomplished. Optionally, selective protection of a functional
group may be required before or after other functional group manipulations.

Step C.

A piperazine of structure IV is reacted with a compound of structure V
or V' in the presence of a reducing agent to form a compound of structure VI

or VIl where R'? is a cyanide residue. Typical conditions are the reaction of
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15 The m xture was extracted w th dichioronethane
(4X300 M) and the conbined organic |ayers were dried

wWO@6/088887T um sul fate and concentrated under rRCUTRH06/005123

pressure. The residue was ti2i ed on house vacuumto
provide A6 as a brown oil (36.20 g) which was used
for the next reaction wthout i £ [

an quiiRRIaK Avantity sip| RiPEazimeyof T syusiure |§l_§§g§ é%t%éoﬂf ffFycture
v oot b Rgor i BFEn ygRAEREbA 078 st
as r?eﬁg@ger@hclﬂﬂeﬁd@fw 1(-13g\8893m31ﬂ$mh9 ac(ijditidn of a cyanide

i chl qr oet hane . e, reducin
SOUGERpUSKLF S naertb '@ﬂgn‘*y m%f’? é\fﬁéd%a&em%q%\?ﬁ%&x%fe vi
or\ﬂﬁmﬂérérR1a§’s a-EPSmP%Sr@Hdh@g suspension was stirred at

roomtenperature for 3 days before it was treated with
1. BtepLIdi um hydroxi de (800 m ) solution. The mxture

was s d h | ut t . .

wh t APtBRe, SindRnal 5 EANEEH e SidrEhs MRS kS SEliER win
chictied br SR eMNCES, b RESUANER 8@@&%?&3‘3{’&7 Optionally, functional

PCT/ USZOOG/ 005123 105 sodi um sul fate and concentr at ed

groem maniplatign ésughoastastuctivnehydrolysgise alteyatios) ﬁﬁf‘lb@ by

ccchh oS0 AT SR R=S0b SR hBRle S,
rea ntadareécgmﬁpltghegr ovide A7 as a red gel (38.0 g,

8'3 Preparative Exanple 6. 0 o - N Br 110 N CH3
tepNENo + CH3B(OH)2 -> N-N-N'ON- A7 A8 ' BOC B OG A

rOLlfBjrn%q ﬁmﬂefh%eﬁeiﬁl‘bg%\? rﬁ'fcbagm g %gﬁgn@ﬂﬁﬁé@iﬁg sthgle step

rvc
or réaui&ié ammolt}ste p ot actEinuse queamicen Referedesita sbgh QEDO@dgres are

descngegmf)) 2/ and DMF (100 m ). The resulting suspension

Steps E and E'

A secondary piperidine of (deprotected form of structure VI or VII) is
either alkylated or acylated to provide compounds of structure VIl or IX.
General methods for such alkyations and acylations are described above and
are well known to those skilled in the art.

Compounds of Formula 1 can be prepared by the general methods
outlined in Scheme 1. Syntheses of the specifically exemplified compounds
were prepared as described in detailed below. The following EXAMPLES are
being provided to further illustrate the present'invéntion. They are for
illustrative purposes only; the scope of the invention is not to be considered
limited in any way thereby.

Examples

The following Preparative Examples are intended to illustrate, but not
to limit, the scope of the invention.

PREPARATIVE EXAMPLES

Preparative Example 1.
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10 was degassed for 30 mn via bubbling nitrogen prior
to the addition of
wale@kogssabi s(tri phenyl phosphi ne) pal | adi um (1 | )PCT/US2006/005123
(Aldrich, 1.5 g, 2.1 nmol )103The reaction m xture was
mai nt ai ned at 85C for 20 hours with stirring, cooled
to roodgnterrperature and filtered. The filtrate was
di | ut eth_;/ acetate (800 nl), washegdlwi kb
water (4 ?:\‘(m m )7 dl’*i“ggﬂsn sodi um sul f at e, and:]\
concent r atedcll5 on r(%g evaporator. The resi

purified by flash che tography on silica gelgjsi
2% net ha i n dichlor thane as an eluent to

d
s R e

d
2- c&%ﬁ%zﬁ% -5- défr&%grla@@ P_Ao@ie?%@ gr ‘gg?ﬁgﬂnowa? @Eﬁ{y‘ﬂgs 5

piperazine (m@@aeednaélae'rt/\auaams)et al“hle Mek lﬂhemg9961 89] tHEE5%

a5 280,01, 205 oM. sfellft F ol Al PG 238 mragh apd

1,4cdiyrans (40MmlY. eBhal rssunily sUsprolkirtwhs sairBl lat a6&hat e,

washed with water and brine, dried on sodiumsulfate,

teraperaliadent 8 hodts arditietiiaredudée slidswas wasbegiwith ethyl

ol P T i DRSS St on

rotam;apmamrl(t@rélﬁoge ttﬂe’ZscSlyemmngje rebidue was purifigd by f]lcash
reaction tion .stl room-t ure for
Chrg g AR S 9 P UEB0 b Y= ona an&rPE{gBLgomei thgne
as taﬁ él@@nﬁ@ddrb{n%%?ésﬂa \ﬁhlf@&?ﬁﬂ gZEn?%pYZ ne (0.25 g,

, triethylamne and

Pr@ar@rtwemal chloride (1.97 g, 10.4 nTrDI) at
roomtengerature. The reaction was nmai ntaiged at room
t empersg with stirring for 20 hours, gluned with
di chl or oniét Hane (6Q0 (Bok),05 The sol uiion wa shed
with water N3 ) and g)rlne(ZOO m), driedf ol
sodi um sul,(gate “nd concentrated on a rot aryags ~)/N‘Boc
evapor at or . residue was purified by flask

DR 4 1 15 R P
(2402 g6242 roefd)), ahﬁldlchlcﬁamethﬂn@m(}imlVWe@(adiﬂDéthOSa 1000HN
flask. The resulting solution was stirred at room temperature for 20 ‘hours,
treated with 1.0 M aqueous NaOH solution (300 ml), and extracted with -
dichloromethane (3X200ml). The combined dichloromethane solutions were
dried over sodium sulfate, concentrated on a rotary evaporator to remove the
solvent. The residue was dried on house vacuum to afford A4 as a gel (42 g)
which was used for the next reaction without further purification.

Preparative Example 3.

~, f N 0
O ’d ~,
J\(\ B\ + NBS —  » OJ\[/NILE“
N.
Ad j/ BOC A j/N'BOC
The compound A4 (crude, 42 g) and DMF (300 ml) were charged in a
1000 ml flask. To the stirring solution, NBS (32.0 g, 180 mmol) was added
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NHs ~NIV-CHs O0)~l I HI , NN') -10. NN NN Al0
N. All N 10 Boc Boc A pressure vessel was charged
wowah/ogssser i ntermedi ate A10 (0.083 g, 0.185 npol/PSHNe005123
a solution of amonia in 1104-di oxane (10 mM of 0.5 M
5 mol). The sol uti on was heated to 100C for 12 hours
cooled to r Hﬁture After evaporation of

Slof et LR Sa e e I TS HALS Sl SR MRS the
sarpé @@ﬁﬁéetuesmh sﬂﬂﬁwg‘ fop av%d% tt%ﬂe&"\/\ﬂﬁ@th?’été&’ 'SBRTAe

di met acetal (2 nL). The reaction vesse
sulffedPeq ndhcdlhlé@i wdhaathWEmetater aad Sephated.. Thaorgahicéayer

wad R3efXaRAOMaEr 1PRab0T 008 b BSulER et As e |
con\ceaﬁ'a{ed/\@‘\id@fﬁéadc@d BrEEURS  PORNEANEH é‘fttﬁe(r@s%u a/ @ao

), and the seal ed reaction vessel heat e
chrometdgdsaphy RIS qﬂysmg J¥nmeteanal mmwromewmmaﬁemied

everse phase preparative
A5hg%80(§%ﬁ9|g e‘é\’?,?m ‘er ne érggs{%s as a TFA salt (0.093
Pr r88%ExNEn Wt = 457. Preparative Exanple 9. 0 ,0
egpa N~%II H2N N N') H2N N N') A12 N-C

I\I(]\I' BOG. 3N BOC 25 A pressure vessel
with Al L A[ g, 4.14 mBtloodw I\n\j\rsza
nmol ) , and h (40 m). The resul ti ng so Nf?ﬁ\/vas

heated to gO %eo20 hours, cooled to room,
tenperature; a concentr at ed to renove the—sol

h
oA SRS R3 B st asend BEBORRKG @J%‘I@ym‘iﬂ. ng
trifl @or6He ot Baiaqiackss, duoehhgr@rﬁ@brw&oﬁ%tﬁé}?e GAIHRSR, 160 m1).

afford a yellow oil
The resulting solution was stirred at room temperature for 4.5 hours and

concentrated to remove the acid. The residue was treated with solid
potassium carbonate (35 g), water (100 ml) and 1.0 M NaOH solution at 0°C.
The mixture was extracted with dichloromethane (4X300 ml) and the
combined organic layers were dried over sodium sulfate and concentrated
under reduced pressure. The residue was dried on house vacuum to provide
A6 as a brown oil (36.20 g) which was used for the next reaction without
purification.

Preparative Example 5.
O/U\[/N Br JK(N Br
g —_—
NIN \tj "BOC ]/\
N
o )
AZ \(}\LBOC

A round-bottomed flask was charged with A6 (36.0 g, 110 mmol),
N-Boc piperidine-4-one (70.0 g, 351 mmol), and 1,2-dichloroethane (600 mi).
The reducing reagent NaB(OAc),H (70.0 g, 330 mmol) was added slowly with

stirring. The resulting suspension was stirred at room temperature for 3 days
before it was treated with 1.0 M sodium hydroxide (800 ml) solution. The
mixture was separated and the aqueous solution was extracted with

dichloromethane (2x500 ml). The 'combined organic solutions were dried on
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(1.91 g, 95% . This product was dissolved in
di chl oronethane (20 mM), treated with acetic
wa@nivgdsssse (0.525 g, 5.14 mmol) and tri et hyl anPCEUSDIGWS123
g, 7.9 mmol) at 0C. The r#&&ction solution was stirred
at 0C for 4 hours and 5 warned to roomtenperature,
di |l uted ertgﬂ di chl or onet hane, and poured_jnto .
sodiyp @H&% SRV sar?afoéa@cﬁ%moes@#or Tﬁbed PyidHP vas

P R e AP By St S B0 g Rectate in
hexanabiand % xuethans! nwadiehlneshettianetas dor eluent t prxvidesAr as
sodi ul f and concentrated on rotary
ar eé?\/%%gggi) éaélg%b resi due was purified by flash 10
pre%g.m EghAil¥ 0N silica gel using 2 %to 10 %
et hanol ol N di chl oronet hane to deliver a yeI I ow oi |

(1.89 % : This conpound was d|§s Iy,
di chl o%’é#g ane 5 n1) treated with P ;g\eﬁesulfonyl

chlorid oBHs 3EAfHts ) anﬁtrlet armyne (2. 18
g, 21.6 mml) mterrperature The res N\E%b
sol ution was ,gtﬁpl at that tenperat ¥ 8

hours, dil uted 15 wi t h di chl oronet hane (800 m% n%lOC
pou‘h&Jn%b@ﬁwﬁeﬁla@bwwha@ww éd&@ 1 @yek-2haamol),

me R G S B 2 B2 G, 6015, TR I flalj G betbonate
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reparative
rearalm NIINUF&WaEIz“RBINtENmed AlL85 feBchgEs With smﬂgAcooled to

bR 5, A b s i e e

ml)andsHéd Mitareaet (4xs0( v8), driked ohsodidm $Lﬁ&¢étan‘tgconcentrated
solution was stirred at roomtenperature for hour s

on EfarcRrRReReioat ddedrakive kR bl awa% Chma@gr@aﬂy on

s £SAd 3o Sl ISRl TR 6o

a rddgel (BL8%g, Si%r)ri ng, the mxture was extracted with
di chl. or (3x1 00 m). The combined organic
Preparat 'Y%%‘e alg ried over sodiumsulfate WO
2006/ 088837 PCT/ US2006/ 005123 108Hand concentr at ed.
The residug was dried on house vacg,u to afford Al4 as

a yell ow ﬁ"BS g, 73% wt houtNJ/ r
purificatio )u\[‘N
- j \Q\'BOC ' j \G ‘BOC

A pressure vessel was charged with A8 (4.23 g, 8.86 mmol), hydrazine
(2.83 g, 88.6 mmol), and ethanol (45 ml). The resulting solution was heated

~ to 70°C for 2 hours, cooled to room temperature, and concentrated on rotary

evaporator to dryness. The residue was dissolved in ethyl acetate, washed
with water and brine, dried on sodium sulfate, and concentrated under
reduced pressure to give a yellow oil. The crude product was dissolved in
dichloromethane (20 ml) and treated with ethyl isocyanate (0.92 g, 12.9

mmol). The resulting reaction solution was stirred at room temperature for 3.5
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Preparative Exanple 11. Preparation of Table 1
Conpound No. 23 O NONN C NNC C HN z NNI

wWOR06MB8837 LIO 1 N ON. ~NO C N ZNk O NHZ Al4PC¥Ausdde/005123

Al6 ONH2 5 A round bottotwd flask was charged with
i nternediate A14 (0.79 g, 1.94 mml), |ithium

hours BAbINS- tﬁe@Ei'dﬂfo‘h@'cﬁqldilﬁﬁétﬁyléﬂmﬁép;@ldui’e 83,267 12.05 mmol),

preparation be

triethylpBainei(@dtmy H@nw)ﬁw)baaﬁw -algenaswipadr denided bia7 g, 10.4

mmfi) aSIpERBrhre: ; Tfle gty TS Ingjgtained at room

temPePétdfé AR SAmHgEoR 2baune, diitéd with dlcﬂzlérdnmﬂh)anar(ﬂowmm
m ). The 10 resulting solution was stlrreg J
TheAﬁFQ'éTﬂOlbW@Sd%@ﬁheﬂéngbW@ﬁ’rc@O@dﬁ')@@QIté'ﬂ‘et@oor’B nﬁ?”e on

sodvﬁgﬁg JQ’E Eaﬁd c%bléé'ﬁt‘?%gg‘g)ddh ??QY% coatdt. (F¥rd8idue was

ried over sodi um
purmétift?'tﬁaskaﬂdometl@aplnyabadsulloa gl using IetorE%irdethanahin

d by flash { h L o
dictRoiae RARB O POVAR ARAS AL IR GHE G28h 0N HMEEHT POHo
Prefafifjté Eixapibtd. ¢ compound AL (0. 712 g, ' 15 65%. MH

rep ratlve Exanpl e 12. Pre aratlon of Table |

Conpound 43 N N N NO N H2NNNHZN
NN + C~ » ”®ON Ald H O Al “g bot t oned
flask was ch i th AT4—(29 ngH NIl )

4-chl orobenzoyl ‘QE\O de (0.161 ni, 1 26
triethyl am nea{®d @ 2.1 20 nm)I,,Aﬂan
di chl or onet hane (2 °Fhe resulting sol ution %ﬁs

sti A pegssiire vewwm@éuwﬁ ostel ifietmoediate Ait0 (0683 g,

0. 188 BbAMAR] BAGIP SHEGVEPNEda rIUPT a0 TTHY BN eht
g TAE AR A0 00l polfbmsssop et
tempasrbaune) After divaporatiomef iz solvent thow redydwadeiarged 26
anc?tﬁgp Sye%%u"ﬁelzes(sse gnﬂfea?ec(?mth%ﬁ dlmeA’(Rylformamlde dimethyl
acetal (2 mL). The reaction vessel was sealed and heated at 110°C for 2.5
hours. The solvent was evaporated and the brown solid was dissolved in
acetic acid (2 mL) in a pressure vessel. To the vessel was added hydrazine
monohydrate (0.3 mL, 6.2 mmol), and the sealed reaction vessel was heated
at 90°C for 2 hours. The solvent was removed in vacuo, and the product was
purified by reverse phase preparative HPLC to yield intermediate A11 as a
TFA salt (0.093 g, 88%). MS, M+H = 457.

Preparative Example 9.

HjNiNf' . /j:N cl

HzN N

N .
BOC N'BOC

A pressure vessel was charged with A12 (2.0 g, 4.14 mmol), hydrazine
(1.6 g, 52.3 mmol), and ethanol (40 ml). The resulting solution was heated to
100°C for 20 hours, cooled to room temperature, and concentrated to remove

the solvent. The residue was purified by flash chromatography on silica gel
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WD 2006/ 088837 PCT/ US2006/ 005123 109 Preparative
Exanpl e 13. Preparation of Table 1 Conpound No. 5 &

wW@09p088sa7 Exanpl e Number 62 N CI CI  HZN N N )PET/T52006/005123
COzZMe A14 NHALI8 NONNICI O NC HZNNN-) +H

Nx NaCl Z NN~ NC _ HOHRC Al9 A20 CH2OH 5 A
using S5 YomPrAtySnodn I OMBInaNGI 28 i PNt 19 afFRGH 4 xPRaw o
8 2. » i 035
(190, 85 1 8, 3y SR B i 0
treamdhwma cicatic anhpdm%ea (méﬁﬁgu Hel 4f mmdd) laod rtlsethglialnmnedo WOt dh
et an 0 t t
7.9 Gred) asﬁ%e‘@a BPculT SiBonman AR 6% Fadd tilgiand
warﬁ]teaytb ﬁeﬁ%é}%ﬁjre Jg%&é@mhrkﬂghlgfcﬂﬁétrfénbaéﬁa%o‘&?éc?mto
vvashe Wlt br

I ne an ried over sodi um sul
satutdtear saxbameicaronete, salbonm.e$hdwsganis Iayariviasseparated and

the SaueriaAauteh W v astet B higrametanidaid IR, Ipe
comméxﬁé&s'w&re\msl@dsﬁ% vedel @né&"@véﬂséﬂ@nﬁélﬂfa&é eficed
with DIBAL in cycl ohexane (0. 74 of 1.0OM

connamrateaton sary eNaporaion| irhagemgueeyvaaﬁ paifian Ky ﬂa%h was

PRl LAPRES Y 5o P ey i pene

to d@ll‘)w‘ébrlﬁ 93“@8 ofiX1 mlcg e ). t'hhlsezidnypbd oumﬁlvak elissbhed in
i ned organic were drie er. .sqQ t
dlcf&%@n&th@eat(g ém'édrearﬁi %‘rl?‘itci"ké%'i“?%ﬂfoé‘ﬁ/' ?'Heﬂg%zgﬁgé % $6
Sl d w
mm3l) ar PP BEEE Hrr B EpliP e B e
restiltiognsbheionegss pminaairiasicammuem;:ma’e;detfchr&@bsursedilluted
..product 0 in 69% vyi el d. , The confi of the
witb RSl iR Z00dRb A i ked iRaals (LAY, °Fe Bubdls
Iayér‘i/(/‘éé%ﬂﬁﬂa!!e@éﬁﬁ @&ﬁ‘gcte\'ﬁo 'ﬁ@@érﬂ%ﬁ%@or@%k@@w&%ﬂeﬁ
Preparative Exanple 14. Preparation of Table 1
Wamdpumlm@rlne, dged on sodium sulfate, and concentrated under reduced
pressure. The residue was purified by flash chromatography on silica gel
using 1% to 5 % methanol in dichloromethane to provide A13 as a yellow oil
(1.45 g, 79 %). M+H = 507.

Preparative Example 10.

>\0
N/
- N CI
H,N™ °N N
, /1 —> H,N N

Al j O‘"Boc Ald j O‘”

A round-bottomed flask was charged with A13 (1.45 g, 2.86 mmol),
trifluoroacetic acid (23 g, 202 mmol), and dichloromethane (15 ml). The
resulting solution was stirred at room temperature for 5 hours and
concentrated under reduced pressure. The dried residue in a flask was
treated with sodium carbonate (8 g), 1.0 M NaOH (10 ml), and water (10 ml).
After 10 minutes stirring, the mixture was extracted with dichloromethane

(3x100 mi). The combined organic solutions were dried over sodium sulfate
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F3 CT F3~ Nor N.°, NNCO NNC O HZNN N) + C |

-~HZNN NYodCd \ 21 N ANHA22 A round-bottoned
WO b@sksssas charged with A21 (36 ng, inpure, -OPOEBS2006/005123

mol ), 4-chl orobenzyl chl oti8de (0.012 m, 0.072 mol),

sodiumiodide (11 ng, 5 0.072 mmol ), triethylam ne

0.02 : 4mmJ , and DM .5 . The resulting
and oaarlitestx HPdeRkeataS Fde ab NS AeHpET i GhardiAl4 as
a yBHdw beHes gdVB%)QUItW&JtWUﬁH&Zﬂ&Tf@%ﬁBHane and treat ed

urated sodi um sul f solution. The m xture

Preparative Exanapled 1. ré¢perationcofefdide d. CaimpoandiNmxs

extracts were washed with brine, dyied over sodium

sul fate, and concentrated 10 on a}mary evapor at or .

The »fication of the residue by 'prepar ative

TLC a Heef! A22 as a sol i (;.165%#5 H:585

Prepanaf “ﬁlo Ie'- 15.0 P eharatign- of Taly
Conpouhd Cl HNCI N N NI\I) v\g/@%
Cl N Naf@3 O 2 A pressure véssel

charged with |n e medl at%——AZS (19 ng, 0.@48 15

an f
e e e

1 9141mm@l)ahiﬂlufb@-@mlrt%&czb\b:mntcehp&hea(ﬂﬁkg, 2Btlenmol, _
ore§APRR A0 TS, DS R SRR '
hydioetiibode et ha)&. €9 nmst )1-ﬁpdrd@<¥/béﬂtc5tﬂaz&1@ (@Jﬁg §l5.88. 18

m?f\? The resulting sol ution was ad
mmgl U&’@Q@é@ﬁyéetizwaawmd? Pded, (18- ‘bwﬂﬁi) an@l DMFnﬁmn)) dthe

t ure

s AR TP 01 ARG 4% 87 Bp LATRSE AN G o
roos“ownwﬂramreadlhﬂaawﬂth gthel metatg(e()@aﬁl),ewtaémd Qokthvw 4tar
(4X%bhrm i 85& socJ1 Smcsourﬁoal’te? ea(jlnd concentrated in vacuo. The residue
was purified by flash chromatography on silica gel (3% to 8% methano! in
methylene chioride as the eluent) to provide the title compound A16 (0.712 g,
65%). M+H = 561.
Preparative Example 12. Preparation of Table 1 Compound No. 43

e o e
Al4 j O«H Az OIE/@

A round bottomed flask was charged with A14 (429 mg, 1.05 mmol),
4-chlorobenzoyl chloride (0.161 ml, 1.26 mmol), triethylamine (0.293 ml, 2.1
mmol), and dichloromethane (20 ml). The resulting solution was stirred at
room temperature for 1.5 hours, diluted with dichloromethane, washed with
saturated sodium carbonate, and dried over sodium sulfate. The solvent was
removed under vacuo and the residue was purified by flash chromatography
on silica gel using 5% methanol in dichloromethane to provide the desired
compound A17 (565 mg, 99%). M+H =545,
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organi c |l ayers were washed with brine and dried over

sodium sul fate. After concentration, the residue was
wWEeos08ssa7 by silica preparative TLC to afford BCRBS2006/005123

cyano conpound (17 ng, 85%09 A round-bottoned fl ask

was charged with tol uene (0.5 m), ethylene diam ne

I a solution of WD 2006/ 088837
L T A S "taF'PPr&f Hiablel 1 anapeund Nol Gehe
COﬁ{bOhrﬂ‘EgmglfeWLHﬂb@ gomo To this m xture was added

a solutlo e above cyano compound (17 ng, 0.029
|n toluene (1 m). The resulting solution was

heaN t 7 C for 10 hours, cooled to room
tenp raf diluted with | acetate, and treated
W t hH heeH 5 sedi onate.s-The m xture was

extracted w acél%lvle The conbi ned organic

IayersAwere ﬁ W th b éwe and dried on sodi um
sulfate. After concentra n, the residue was

purifi ed;\ silica gel preparatiwve TLC (10 % net hanol

in di chlm ggne) to afford 5ﬂroas a solid (5.7 ng,

35% . M+ ;;[ 10 PreparatlveN fle 16.

Pr epar at H Wabl e | Conpoynd Ng-, NC N~OY
|N& N

NNC HNN Q\,{,\I a A2
A26 A pressur e%s@&ﬁfﬁar ged wt hn%az}%%@él

0. 28 nmol ), hydramone=(0 04 mM, 1.12 l)
ethanol (3 m). }he resul t | ng soI ution VWA heat@ad to
100C for 20 hours,” cooled to roomtenperature, and 15

cor&;ﬁmmd}beﬂomedrfmk\waé bltea@@tj\&ﬁﬂi A1Ir(¢42 e84 d1J|35Vfﬁ§|ol)
MEE2 b dobtarmdidriefy W%’m”am" r%&&ﬁ%ﬂss'@'@&%hgc‘?@uééhﬂ%e
(5.3 70 S5l A R, 28 4150 i b A o
FOO(TILtGrW perater@ dorcl hwutsh ohiumdomth a:tﬂrw dabgtm% (éhd);l»l@u rdd, mfzboll
164 t
Sa"@%%arﬁgg'ﬂg‘aé?g ﬁ%‘% mgﬁ'esmmr@owa% ewieoaied Wik ai

aceltatel OKHB cdrﬁm@l‘j&irgéﬁmflgj’/er% v@er’é%és%eothth?ﬂeVM 'dried over
di chl or onet hane, and poured into saturat ed SO

sodira Suliateat Afteictancesirativhetherrgaidive Wasy purified os e;}dmaeg@ d

| t d
prefRfaiveiL AR SRIbREs IinG Ehbr floolestostushe #7%).
Thenirioine polanésorder @d @ypwasailsstvsd I HE. (23R and trea ed with

ncent t ed a rotary evaporator. The resi
Dla\(ﬁsmp%’rc eéan%goﬁﬂa"ghot:hp %gﬁpﬁb%nﬁC The resultmg

reaction mixture was maintained at that temperature for 30 min, treated with
methanol and saturated sodium bicarbonate. The mixture was extracted with
ethyl acetate. The combined organic layers were dried over sodium sulfate
and concentrated. The purification of the residue on silica gel preparative
TLC provided A19 as a yellow solid (31 mg, 76%). M+H = 561. The same
procedure from the less polar isomer delivered the desired product A20 in a
69% yield. The configurations of the benzylic chiral center in A19 and A20
were tentatively assigned. |
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silica gel usingl 0% nethanol in dichloronethane to
deliver an amde (43.2 ng, 96% . This conpound (8.7

woreno60ss836 nmmol ) was di ssol ved in di chl or onet PERESZ006/@5123

m), treated with trifluorbdiceti c anhydride (0.008 m,
0.045 mmol ) and pyridine (0.004 m, 0.048 mol ) at

PreparafiyeEreT %hﬁhﬁﬁpaiaiﬁbuéj{ﬁ%m%%gﬁg@W@rﬁ&%m

2006/ 088837 PCT/ US2006/ 005123 1 for 20 hours,
di | ut echvvl th di chl oronet hane (10 and poured into
10% Nﬂ geous sol ution._ The aqtﬂ‘e yer was

separ at ed[_alhd extrgcge\\m@ﬁue conbiy
sol uti 87% Mver “ashe brine, dri ed o&sm
sul fate, , trate under reduced pr

resi due wa's r| H 5 by silica gel prep%_gwe TLC
to provide A26(53rrg, 63 %9. M+H = 531 reparative
Ex dnmundifottdine dask was cbiarg'@bwhlmmu‘rgj lﬁipureJ,@OH)A‘r&

mm%mcﬂmégwa C!&'?é'dﬁgg 0&2@&5%%7%91%% %C?aﬁ‘r\émn@tjﬁéc(“ mg,
0.0 Ao, Ocﬁeth'?/%ﬁ’iﬁé% 0emPRIR e a P"‘l% g@% ']150 The

Prepar at i ve Exanpl'e 18. 'Preparat | on 0
restﬂ:tm@mcdlommxgﬁe m%t|r®@50dmﬂﬁemp@tathGOr SHZhbleN) +

N R N H A30
dilugeph dt%‘l'% Diethais) e tfﬁqﬂﬂ aw'gasa}y el Soalin o
solusiBAWT Heomixtl PR S bkir §ctE Mt GlcﬂaibroMelthaneﬁo“Fhe combmed

Preparative Exanple 19. Preparation of Tab

extreew@ewwe@w GRnRNdriedtover seling wltatedarm commtmted
ona rotla\h) e\fa;%rat%r.S\rhE%Nriwea{i\Bn of the residue by silica preparative
TLC afforded A22 as a solid (16.5 mg, 59%). M+H = 585.

Preparative Example 15. Preparation of Table 1 Compound No. 28

Jl\[N cl ___»J\[Nfl
o O

5 Nn, O NH,

A pressure vessel was charged with intermediate A23 (1 9 mg, 0.035
mmol) and a solution of ammonia in 1,4-dioxane (5 ml of 0.5 M, 2.5 mmol).
The solution was heated to 100°C for 12 hours and cooled to room
temperature. After evaporation of the solvent, the residue was charged in a
round-bottomed flask and treated with dichloromethane (0.5 mi) and pyridine
(0.015 mi, 0.18 mmol). The resulting solution was added with trifluoroacetic
anhydride (0.016 ml, 0.11 mmol) at 0°C, stirred for 6 hours at 0°C to room
temperature, diluted with ethyl acetate, and poured into saturated sodium
bicarbonate. The mixture was extracted with ethyl acetate. The combined
organic layers were washed with brine and dried over sodium. sulfate. After
concentration, the residue was purified by silica preparative TLC to afford a
cyano compound (17 mg, 85%). A round-bottomed flask was charged with

toluene (0.5 ml), ethylene diamine (0.02 ml, 0.29 mmol), and a solution of
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N~NOCl O A31 NH CS, 15 A32 Conpound A32 was
prepared by the sane nethod shown for Preparative

wex@apsss3l4. MrH = 653. Preparative Exanpl e 20PCT/US2006/005123

Preparation of Table 1 Conpdund No. | WD 2006/ 088837
PCT/ US2006/ 005123 113 HNNC 11 2NN :"~ N' N C

@g 0 f 1;
trnm%& ) | ﬁmﬁl{}'ﬂ lon o %ngg!ﬁ Aﬁ{IA@'quﬁ%&%ygﬁ\ém%e'ﬂrﬁ@% e
addbd camcdetlcasom; th\teﬁamp@rt @tanmgcdaﬁxmmescia(W4mgFﬂr0293mmoll gm .
i nter |

tomﬁ%?f)gﬁp fﬁﬁ%ée? %n%ﬁoluggﬁwsshﬁ%@g to {0g 9&95%%&%&9@@
to reiH tepbritutiaibid g bTiBECRERM fedlbd it sadr Y
sodphCEbRnate. COO®EMIXNES W&Me)&&n:i@d wh%Etbyl(aL%taﬂe e g,

dded an
conibinet SRS BRpR Vet 1oshed Nt fho Fred g webemuiate
Aftef 38AcaRtationl thd Resig®d WakPuriag b?ytéll" def el%reﬁara(ﬁvEOFLé%O

The reaction mxture was cool'ed wi an | ce-wat er
% mtﬁihan@na dichlprornesshang) mraf&ﬂdtMa@adwldr(ﬁcvenm@S% ). M+H
- 22 nol) was added in portions over -15 mn. The
cooling bath was renoved and the mlky white sol ution

Prepafatbid Exathplé 182 Pfefartticn bf Tabe £ Uoveiurwhsor #noved
by rotary evaporation under reduggd pressure and the

resul tq\g s,[,u h was 20 partitiongdobetween Et OAc (- 100
nm.) and~1 (-400 m.). The a cil ayer was

ext ract B W ’EQOAC -50 *ﬁﬂ:ﬁ-»Tt]_? g%s | ayer was

adjusted to ttg CI'N NaC]—| Jp.and the
m | Ky aqueous y Nw@lxtract ed i mTed \@l “
Et OAc (3 x 25(snl). The conbi ned organi c”| ay re
washed with brine (-250 mL), dried over #H#ydrous

MyBOsresblitd @ssél 4@ charged with A25 (142 mg, 0.28 mmol),
hydrazine (0.04 ml, 1.12 mmol), and ethanol (3 ml). The resuiting solution
was heated to 100°C for 20 hours, cooled to room temperature, and
concentrated to remove the solvent. The residue was purified by flash
chromatography on silica gel using 5% to 10% methano! in dichloromethane
as the eluent to afford an intermediate (115 mg, 81%). This product (42 mg,
0.082 mmol) was dissolved in dichloromethane (1 ml), treated with acetic
anhydride (0.010 ml, 0.11 mmol) and triethylamine (0.027 mi, 0.164 mmol) at
0°C. The reaction solution was stirred at 0°C and warmed to room
temperature for 1.5 hours, diluted withdich!oromethane, and poured into
saturated sodium bicarbonate solution. The organic layer was separated and
the agueous solution was extracted with dichloromethane. The combined
extracts weré washed with brine, dried over sodium sulfate, and concentrated
on a rotary evaporator. The residue was purified by flash chromatography on
silica gel using10% methanol in dichloromethane to deliver an amide (43.2
mg, 96%). This compound (8.7 mg, 0.016 mmol) was dissolved in
dichloromethane (0.2 ml), treated with trifluoroacetic anhydride (0.008 m!,
0.045 mmol) and pyridine (0.004 mi, 0.048 mmol) at -10°C. The resulting

solution was warmed to room temperature and maintained at that temperature



25 concentrated under reduced pressure to afford
N- benzyl -D-. al anine nethyl ester (28 g, 80% as a
W@ 20001088835 semi -solid. Step B. WO 2006/ 088837 PCT/US2006/005123
PCT/ US2006/ 005123 114 NHBbe 1. H02C' PhN~-O Ph H
CO2Me 2. HCI 0O NH 3. NaHCO3 A34 A35 To a solution of

o T SRR R A o i s
Na@‘PrP'Q uébL%OédJ&’dl&rF ‘Pﬁe%nq'ﬂ’egggﬁyfeﬂv%"%%)o%ﬁ% '%ﬁ:d %%@cted

aspec
Thﬁmpmb]jn@ cbr@alotq solutiong weee washedki) MWithetstiras, C&d%d?oﬁ 86dilifn
tiona c-2 m nobut yri c aci 5.9 g, 29
S“'%%%A"’}q’ »ETLB:P 8%@%3'-@598@89%13) W@Smme \vas pitified
by ¥MES gar g%go(l v
yundeéJ rggﬁggagf\igfg_s%lﬁg Vl&@t esréeegﬂlI sl(/ﬁl ss%ﬁ&ed
PrepargtivaExanpele1ty . oPgapdretismbiTable M@snvmhﬁﬂNw id 0.5
N aqueoys HCI, saturated aq. sodiunm carbonate, brine,
and was-N hen dri ed over anhydrous~8 di um sul f ate.
Subseque{ leltratl on and concentr nNgave a
col orl ess lll The oi | vvas éol ved |n Cl2 (200 ni)
and HCl gas Maa¥ ubbl el oTh'e’stl r IEANEDl ut i on for
1.5 h. Aftgs r%o of goINVzent under redﬁmgf;(
pressure, the es ng white solid wassg
Et OAc (500 ni) and aqueous NaHCO3 sol ution (150 '
TheCompouned ARBswas iprepatedtbyi thefsame Mdihod "s'hewﬂrflﬂnl c

Pro e e R, (' FPea, and concont rat ed 0 give

P e@@mmm& ieB, ep
vty )L(uéaAﬁS Ph$)|\rl-g Pa')%g%ﬁﬁg?b'z& C%'ﬁ?%nd ﬁ@o?‘g A35

A36\/ﬁ1e di ket opi perazi ne A35 (21\9Ng, 89 mmol ) was

di ssolN in dry THE (500 ni). Povvd,@)*ed Li AlH4 (10.1
g, 267Nt h C'vyas added cau |@psl y a ' (25= portions
over -g3Q Lhe reagid 0 xturg va | d at 22 C
for | h, at nCJor | Nﬁ\nd t hen at

further 24 h. h@ﬁactl on Was quenched by Q%@(
dropwi se addition of water (10 nmL) over ailoH. 1
aqueous NaOH solution (20 mL) and water (30 ni) Ve
ad deQMBRENABPaYaS PEaR@ret by e kame method shown for

Preparative Example 11. M+H = 604,

Preparative Example 19. Preparation of Table 1 Compound No. 94

P

N’
N® /Nuv\cl : ol )IN cl
) + Br S. I
HaNTNTSNTY >N I
N Cl
st X PO s
20 N 0/\/5\

A32
Compound A32 was prepared by the same method shown for
~ Preparative Example 14. M+H = 653.

Preparative Example 20. Preparation of Table 1 Compound No. 1
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WD 2006/ 088837 PCT/ US2006/ 005123 115 white reaction
m xture was stirred at rt for 1 h. The white
w@eioanssssus precipitate that fornmed was renovedl/bg2006/005123
filtration through Celite(t. The filter cake was
washed copiously with Et OAc (-500 nL). The conbi ned
filtrates vvere evaporat ed. The residue was dissol ved

in Et20 (-500 and then 5 taken to dryness to
afford 2(S)- eth benzyl 5(R) - et hyl pi perazine (18.4
g, 93% as a p Sellow oil. The piperazine
above (18.3 g, 84 s dissolved in CHC 2 (40
m.) and solid di-ty u r/\a]rbonate (18.3 g, 84 mmuol)
was added. After stirrin 30 mn at_ rh, the

sol vent was renoved and thejre
was purified by flash coluym c H
with 3:1 hexanes- Et20, tb afford Ho
1- Boc- 2(S) - et hyl - 4- benzyl - 5(R) - et hyl\/p azi ne (A36)
as a clear, colorless liquid (24.9 g, 93%. Step D.

PhICdiRpotrcd No. HOAT atile HiDAas dxBparctiNBoalkylbion3s Cagmpaund

AAuishd-5ep. ey bipTBisR AR I RPARIMRFXRPEI Y RS,
treal%r%ﬁl’ggf th‘éqnfé'ﬂ?‘?ﬂe)jlatg 'e%?éré\bltlﬁﬁ?dﬂo&gl%%lﬁe @d%dﬂlodd@@% mg,

hano -) "was shaken
300umabée %o Ha mdm;ﬂaeb@ws(tswnqo@ﬂyxff@"ﬂm ordee CampaundeNo
1 (ﬁ filtered through Celite(r) and the filter cake was
d copiously 20 wwth EtOQAc (-500 niL). The conbi ned
Prefddrbi‘ﬁéE&aWI@ oried over anhydrous MSO4, filtlered,
concentrat ed under reduced pressure to afford a
Ste@léar colorless oil. Further co-evaporation with
CH2Cl 2 (200 nl-) and Et20 (2 x 200 nl-) gave the
desired 1-Boc-2(9S)-ethyl-5(R)-nethyl pi per azi ne acetic
acid salt = A37sH®OL 7 g) as a viscous oil. 25 =
Pr epar #iNe te 22PHCHO ~ 6N+ HIH’W/NNKII\@ONBec :
Nl ~-NNH A A37 A38 WO 2006/ 088837 PCT/ U 6/ 005123
116 1-Boc-2(S) Aé@hyl -5(R) - et hyl pi per azi ne tic acid
salt (10 g) was
Benzaldehyde (19 mL, 19 g, 0.18 mol) was added to a solution 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

ow 10 liquid

uI t) ng
AL O ohy, eluting

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
layer was extracted with EtOAc (~50 mL). The aqueous layer was adjusted to
pH ~10 with 1 N NaOH (450 mL) and the milky aqueous layer was extracted
immediately with EtOAc (3 x 250 mL). The combined organic layers were
washed with brine (~250 mL), dried over anhydrous MgSOs,, filtered and
concentrated under reduced pressure to afford N-benzyl-D-alanine methyl
ester (28 g, 80%) as a colorless semi-solid.

Step B.
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20

di ssol ved in dichl oronethane (100 mM-) and treated
wth triethylamne (4 niL, 3 ¢g). Solvent was
werapossssed and the resi due was passed t hroughr@r/ssioneensi23
gel columm, eluting wth 886 nmet hanol (containing
anmoni @) in dichloronmethane, 5 to give
1- Boc-2(S) - et hyl - 5(R) - net hyl pi pﬁﬁ@Zl ne free base (7.2
g). Around bottonmed flask was ged vvlth meit hyI
2-chl or opyr azi ne- 5- car bo1><yIHij2@ za,

nol ), 1FI30/\12 I:ogmbyl |peraz ne Lree
base (6.4 g, 28 mmol), SI rbonat e (Apdr 14
g, 42 mmol) and 1,4 di oX&NE m). The res It| ng

suspensi on was 10 stirred at 100 C for 2 d and then
flltered TheA34l i d was washed with ethyl A86tate

CotoR ko DN PR S TE B ChSlbt S gn 4B ) ane
EDEMHENBO.6 ge%‘l%'n‘i’fﬂg WFT‘%I—'PZ@IJ {35 mb. \}\Za{nsgécg}ljed 2 solution of

chr omat ogr aphy on SI ica gel u3|ng
N-Baspa{@ramingbutwicaanio (22U Mmg, BytoriadieAnaspec, Inc.) in CHCl,

(10555 oiﬁe"‘iéah%@%aﬁ%@gs@%“gfwﬁi65?2?%?é@iﬁﬁd@%ﬁéﬂd\%
BO@ZSSJ NBoc ric adld¥5.914., 297n‘lN10I}ar'1d th@l (N 1A3 & 8NRa)

e conpound A38 (9.0 g, nmol ) was

angi PAol2embi) wenkrRdded. Aftpr 14lay, r\mﬂw\«@@@c@er@. rﬁiwem 2
undr By brestiFe, WEAHe roRBUE SR URGaIRY FRERC T

orgehrwéolag@i a/czag Wﬁ@d \m(tjh gﬁnu amﬁwz g 1¥eq @etTuhratdd aq.wWodium
ter X an rrne e or anlc
Carﬁﬁa% &agedemgwaéda%n é’ﬁﬁQ&rVéﬁg ﬁﬁ@%@ ﬁﬂw%rmsw

' ressure to
SUbARAR P PSRRI 08 sl

ow solid. 25
Pr eple ailiwas dizsohped ire@HCl0(200- rﬁ)k) ahdHGbgdsGlas bukbled

mt%ﬁg%g@u%%ﬁﬁ@@?@%@l@ oval ofsmvenp urYg%r reduced
pressure, the resulting white solid was suspended in EtOAc (500 mL) and
aqueous NaHCOj; solution (150 mL). The mixture was stirred at rt for 18 h.
The organic layer was separated, washed with brine, dried over anhydrous
MgSQy, filtered, and concentrated to give Compound A35 (21.9 g, 61% over 2
steps).

Step C.

/Y 1. LiAIH, ph™ >
J:r (Boc),0O
A35

The diketopiperazine A35 (21.9 g, 89 mmol) was dissolved in dry THF
(500 mL). Powdered LiAlH4 (10.1 g, 267 mmol) was added cautiously and in
portions over ~30 min. The reaction mixture was stirred at 22 °C for 1 h, at 65
°C for 1 d, and then at 22 °C for a further 24 h. The reaction was quenched

w =z
o) w [NENER]
=z
v y)
o
(9]

by cautious dropwise addition of water (10 mL) over 1 h. 1 N aqueous NaOH

solution (20 mL) and water (30 mL) were added sequentially and the milky
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X
h

117 The conpound A39 (7.95 g, 20 nmol) was di ssol ved
in nmethanol (15 nlL) and was treated with HC (25 niL,
W@ 20v6/0888871 oxane, 100 nmol ). After stirring foPCBUR2084/005123
it, solvent was renoved tol&fford a yell ow crude
product. The crude product was taken up in nethanol

(100 m.), treated with 5 triethylamne (10 nL), the
whitsgeatiiohmbgucewes atisgedaidaeior dyudbg Wit galeindyhd  t he

o R B A BB e e
cakdivedy washed bapieusYvatiEEDAe F0®chigt ThEOcortdingddiltraies
% . Preparative Exa

xampl e 25. 0 Q| Q-:-0~NC N
wergrevappeeinT ke reA@ﬂ?Nﬁ%ﬁ@sqweéd@ B0 (e Mg erngiogn
ek Bk 98 SLBGR21 i obaf i opidarazne (154 o
93%) mhcpadmggldenqwﬁgl oil.) oan_ol th_(le_ resul ting solution
ti, .at rt n. r .
o Biecpiey e o2bove Ol nBinuobd) e irso i § tfiils (40
S T . . . t
mLFahd SoRGL A0, [ dREltidie 1o 3 4 BAIR IR e souet! S0t
stirnng for&0dmit at itetiesgolvant was regngvediand Merseing ydawum

. bj carbonat Q, L al ut i h
e {85 PERHAS ey eyt Kb RRa SN f St gl £°f peranes-
Et,OeRAEMIrEcH -BBE-2(195-ctieioben )-arethalpipexhziac (AB6 S A
“di chl or onet h,anegm'( 2x500 m?@s'?'ﬁ)e cohn%li@nfg or ggni C)Ma
clegroraloriens liawidd24r9 80°FR)-sodi um sul fate 20 and
Ste&o&centrat ed on a rotary evaporator. The residue was
urrfied by flash chronatography on silica gel using
1. 5% net hanol (containing 10% anmoni unt hydroxide) in

di chloro ban an ehHyeric, tHoAer ovihlde Ad2 a pal e
yel | ow scr)rIFFilhd (6.5 d 85%—-Preparati Ve gp?‘éﬂﬁ& 0
o -0-NwC -~0 " NN + CH3B(OH)Z2f----~ NNI1 N

25 A42 N Boc A43 N. Boc A round-bottoned fl ask was
charged with A42 (4.83 g, 10 mmol),
A36 A37

A mixture of 1-Boc-2(S)-ethyl-4-benzyl-5(R)-methylpiperazine (A36;
13.6 g, 43 mmol), glacial acetic acid (2.5 mL) and 10% Pd/C (4.59)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
MgSOs, filtlered, and concentrated under réduced pressure to afford a clear
colorless oil. Further co-evaporation with CH.Cl, (200 mL) and EtzO (2 x 200
mL) gave the desired 1-Boc-2(S)-ethyl-5(R)-methylpiperazine acetic acid salt
(A37, 9.7 g) as a viscous oil.

Preparative Example 22.

0 - 0

-~ = ~

OJKE,NB\ PN OJ\[/ND\

N el jNB“ — NN
A38

Al A37 "

e



bo
n

met hyl boronic acid (Aldrich, 1.8 g, 30 mmol),

pot assi um car bonate (Aldrich, 6.9 g, 50 mmol), and
wORM6HSB3INL). The resulting suspensi on was degBSHER00EN05123

2006/ 088837 PCT/ US2006/ 0051183 118 for 30 mn via

bubbling nitrogen prior to the addition of

NGO AP IR R T (0 5

diswaivetian rd&;hl@bniléiﬁaﬁef(mo %Lp%HStré%JbB vﬁfH fid H}@am?‘r%omg%l_ 3

to roomtenperature, [tere [trate
9)-dPplyeatiwaseyaperated @df\dtthe dgegidoe waspassadathineughna isilica gel

collfyf o gl oA PRSRIRERRE BemeT i RhFBheipane,
to gwdelr-Boe-@(IS)%étr@l-ﬁ(SR)lfrﬁathyﬂplp@féé?lﬁé’ﬂ‘éé%ia%eo('?@ gt A43 as

a light brown solid g), was used

subéer@H@ﬁtqoyom%ﬂﬁﬁk WaiS tCh@fQ%UWﬂh |nt%th}/lon Preparative

> RSP -p Salbotyidlionth B GugErnied. (2B g Suayr

/31 meﬂmdplmetazlrwﬁee@aseqﬁléiog i ZBEmnS@Ig Lrtesmm(ola@ocmate ‘{fAMrlch

at rt for 18

oxa i.n meth 10 mL
14@&; p]? 45%%%'?& (@%ﬂ)a Tha;msuwrr&mwnﬁwr(was
stn(%d am d)?@PC'fQF‘Z of ardirh i Qge gd 9’%e"%§nd%§§§%§ﬁgﬁi D%(ﬁyl

. Triethylam ne
acﬂw&(@f‘&%nk)o|Tch&ac®|ub(n13d50rgan|i éblwﬂ@s)wemobﬂtb@ﬁtiate?j éd a

R R ot
chmmabgldapw;/tdm yiﬁéeegel(@é?ngh% nRARa N (EE5ERInY1 D, ghgﬁamum

(%)( L) or gani c extracts wer e shed
hy P.Xhi@) (m@@hm?memar@jawereluqﬁﬁgmr@wgewgmze 0 @i PO¥eds a
be@ 38ncentrat ed under reduced pressure. The 20

esidue was purified by flash chromatography on silica

Prg@radmerﬁg(a?ﬂ@lmz:hanol (contai ning 10% anmmoni um
hydroxbde) i n di chl oronet hane as an el uent to provi de

A44 asjja ale yell ow solid (1.50 g, 61 9 paratlve
J\EQ --N O ONCH3N oc\l\o
? + NCS

A38 j/ ‘Boc j,NBoc

The compound A38 (9.0 g, 25 mmol) was dissolved in DMF (60 mL.)

and N-chlorosuccinimide (4.2 g, 32 mmol) was added. The reaction was

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 sulftate, filtered,
and concentrated under reduced pressure to afford A39 (7.95 g, 81%) as a
pale yellow solid.

Preparative Example 24.

OJI\(N:C':I ¢ o OJ\[NICL\
A39 j ‘Boc NH

_)-ul
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N~CI NN~C A4 NI A5 NI OO25 W

2006/ 088837 PCT/ US2006/ 005123 119 A pressure vessel
wor®eossesped with Ad4 (4.23 g, 8.86 nmol ), hyPCHESI066/005123

(0.95 nmL, 0.97 g, 30 mmol)117and net hanol (10 nlL). The

resulting solution was stirred for 1 h at 60C and

t heihecenpiointi /&89 (7.95 1 20NAALA) Rs diisehédinHASIHEAS! A%

L§O roomtenperat ure an sol vent” was renoved under

&adowes ealeduvith HEHE2% sl dud inedioxanss dloRedmiat). e‘kﬂheﬂ

sﬂrﬁﬁﬁ#@ﬁ%hégﬁs%@@nem%aweag%fm%su o8 raRy
ThglcmﬁdeapgoeilubDWaeltdakenTmelmmJHﬂI@amtﬁquiOQﬁnll/yaﬁrthe‘dS\thed in
and treated with et

hl oro
tneﬂgg@mg}% gpibe @lutn@oﬁ%entr gteg wndgnredy @@3/ peasslre, rand
thefr%éﬁu'e%rﬁ%tw | PAAESu A SHiBthaRborBRY) SIGHRS Wit Y.8ed ©f

prior
memahairémdfydalamgmpmomlaha didHl6roraethingd. MHY desired product A40
4. rlgtl lam ne (0.40 nm, 290 ng, 2.9 mmol), and
( %) nesul fonyl chl orlde (550 ng, 2.9 mmol ) at room

PrdirafivaBiamplt 5. eaction was maintai ned at room
tenperature W|th stirring for 20 h. The solvent was

rengvé@d ynder reduced pressure and refl aced wth
et hy? Ce ats (1QO washed with I hted
sodi um bgnat e s s (25 m), wat rrL)

and bri n NI-ITL) The organi ¢ phase was dr
magnesi u fate, filtered, and conceMZat? 6@
rotary evaporator. The resi due was puri fied f NaSiBoc
chr a8l RgbarbMeaTiask

e é‘e?cﬁ&rjgekl%@g 1 (H?@aféglnmol

écont ai ni ng 10% anmmoni um r oxi ronet) 'hane
Q- ﬁm&rwl@nm(@ @kgadr&mrgel),s@hd dnohmremegharﬁect(m mL2andtthe

res B Sey iy Ve BT SR B 187 Ui o e el ntisangin Hone
NaBH@#ac), i ow 4AERbIYhizaadtfels o) mh %hﬁm@C. Orhéﬂgé‘sunmg
amd(f g, 0.105 nol) in nethanol

suspeobiod was elmemdt ridat 1 thhitreery dilutst wnrﬁ@chr&%rﬁ‘e’ahaﬁ% @0

mL e psrarla L R4 YERagsous shisum bisndarses (309 mL)
soliPRshwa8 ade8aRY8Ghe HRtUrE3Fdd Sitrd FEPRTAL 4 e va?esmﬁltur%\'\@gs
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 A42 as a
pale yellow solid (6.50 g, 85%).

Preparative Example 26.

J\(Nj,\cl )J\[N CHy
+ CH;B(OH); ~——» ?
N
N
Ad2 j/ \Q\I'Boc A43 j U‘J’Boc

A round-bottomed flask was charged with A42 (4.83 g, 10 mmol),
methylboronic acid (Aldrich, 1.8 g, 30 mmol), potassium carbonate (Aldrich,
6.9 g, 50 mmol), and DMF (30 mL). The resulting suspension was degassed

_) il
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(%)

5

to warmto it, and the reaction was allowed to stir
for an additional 2 days at roomtenperature and the
wa@ i0gesis3as renoved under reduced pressure toPGDUSI00€005123
an of f-white residue. The t8si due was dissolved in
Et20 ('-500 m-) and the resulting solution was

for 3087 0isab9R0lPOTH 0GHED 61801 7 SABIRAEOSD sol ut i or
diclﬁ?%&%(%ggﬁ@%%gﬁmé I|'5H)um@i2‘?AR{ricﬂ?3§1 gﬁ,% Fldmol)Nerhe

separated, dried over ydr ous
readfifsmhixtaredwhs Inna@ineined &8t &C forf 3 thoeirs viith estitring) depled to
reduced pressu i el ded t hyl . .
ro0m, SIREFAILER oA R R %@aﬁ%wagf’wt%wgh RHIA gogis (200
Y5 i sk a i
L A el (OB S ) R R e oo orgaiipphase
wagydrie® onraoidjumessiifeiesand cerceniradedhondar remblicgdi psasgwrsdo

, 0,5 Mjn,1,.4-dioxane: 0.125 mol The_.pressure
affofg sl praubt AT AL TR i Sl o g Wy B RS U
subdaySenthwith¥at fUPREE beAricEthur es  were al | owed to cool

to roomtenperature, then conbined and concentrated 10

Prepadative ExavepledTessure to yield a white solid.
Di ssol utpon of the solid in 1:1 aget one- MeCOH (-500

m), fo Chyy adsorption onto sl igacgel (25 g) and
then purifigchtinn by flash gol urmo%#%d t®gr aphy
(25:10: 1 hékae-H2C1 2- Et 20), gave BYOBYQ) (75% of
met hyl 2-ani no-Jp- ¢hlor oni coti nate. A sol T‘mof ¢l
LI OHH20 A$#338 g, 33N@wel) in water Ad4 d
15 in one portion to a suspension of methyl 0

(1T R R HCRNEOASS (1 2 Suad sBied iyl choatpsy
sol@don {idumt, 4avidn dréadicxbhy) inematteartod (b engad st foTA8 h.

Evaargion A Souent Svess dant B et FaRHEES s £ a0t Wieh (2.5
o) Was ﬁy%érﬂem&m@ o%n'f.t AAbthYRIngIRE. (35 BIL, g.bf{ 9554 g@ﬁol),

um 20 2-am no-5-chl oroni Coti nate was obtai ned.
4-cBlovbloegsizoat aBika(tph gs7.3Thend heedtHAEUd@rnoand4 raaw!) were

sed SO BB B S BB S

miX@SRWhE dilufeeMeitie PRt (50fmibuaBd eSkeER d(WtHiEkOAC42 x 200
Bi ndi ng Assay. 25 C oning and expression of hunan

f h
mLExThe qropaisl exiragis werrewpRed wilbdiring HAPamLl GRS Qves

| e .
e e

resitRsd @ae ubifisd bydtashrehrpmatogrbplly sedilercge! afsingua#nmethanol
or phan receptor GP 1) wi.th inco

) t ed
(compiact e raramoaiim Rystsxide) i isie0s AbaRE AsEn Ypantle
t bcl d
pra RREAA S PaROYGIRY odIMITEIPEIRIC, Yo S honen o

Prejeanatizei Excaraplde 88 SR- al pha expressi on vector

0

S0\ N CH, N T N
)j\(\ 1 - N 2! ICH%
N —_— \N N =
N cl
N cl

V< s YO

o)

e

Ad4
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(desi gnated as pME18Sneo- hCXCR3 (N-delta 4).

| L- 3-dependent nouse pro-B cells Ba/F3 were
W e@en8ssat ed by electroporation in 0.4 nm Dul PE€DUS2086/005123

PBS containing 4 X 106 cell® with 20 pg WD 2006/ 088837

PCT/ US2006/ 005123 121 of pME18Sneo- hCXCR3 (N-delta 4)

plasm d DNA. Cells were pulsed at 400 Volts, 100

OHVs pressore vessel nas ¢haigee witidAd4 (4 23va %86 reel),

. t i i , .
R 88 i, O e R Bindl Sk BalF EI RIS TR resuiting
solregasdtifred fEPXCRAtSPCemsl henmvespight bt &. Oihedieagtiod
. [1251] I1P-10 5 (NEN Li fe Science Products, Boston,
ml%.WEﬁ eqripaty SROBCBREFAIFRRARSO twagdemoved under
e JE SR ANE oS i asaTaLg: BRI e
wateopahdibninegddéd o ddiEiRES sulfpte, 2nfl comtentatgdl @whder reduced

rot ease i nhifitor 1 tabl et per, 100 ni aehri nger
preRRTRIg e 20Tk Gl Fo el HoslasbhiERnty of 20
dicmoﬂ&ﬁet‘ﬁlﬁrés{m%u@nd fHEARA v'éitmbr% BdcyhRSteN@tI PMLOP07 mg,

ice, cells were transferred to 4639 Cell disruption
3.0lwomniol)( Faer resulisigrneaetion solotipnavas stirrechat moph ferdpeature for

1 hsir S B et REEPrklbuaNifelthiR: (g b o 2at o0
triethytamige! (0.40®iIH P80 ENG 2 BhemDUp aha H-RiewsiIfe edli dhdTicd

at 100, 000 x § The nmenbrane 15 was resuspended in the
(550y8gs2-Bunmel) aluppieteameratuipt H heosastien was raawtajped el

rooff ezt Rln BB 2OR: M Sl Bos 1B RRARE
redlibkd préstan: EXGRBplodeltraetl scstats (10ama yshditl
PA) . F : int :
SatiEed SO HEN BiseEP TS SeO MU, vl Ba et e 25
e get
mLie ?Sﬁidsf?é’f‘ﬁ)“@ ese sy, ?ﬁ@"*b‘%‘f‘ £y &(ﬁsuon é.%@i&ég%dn?g ™.
corCatratecbomsl Mutall Zvapaoeaonivi iINa G sid e 0GR UNHINE, bylflash

onisihedioohe R S B SEIG oo PR R ep g PR 4Rt
hydégﬁieéﬁ 1 dieHIdromattie®! prolrienAss as(aV@éiP@%olid (0.90 g, 54%).

i thersburg, MD). 25 pMof [1251] 25 ['P-10 with
M++t3t58d. conpounds in a series of titration were added

. . ' ter 3 hr reaction at room

L't@&vﬁ??éfﬁ“&ﬁ%%'%ﬁ@@%%l"o [1251] IP-10 bound to the
SPA beads Eler ni.-rE@¥lviedt a Wal l ac 1450 M c Cl
counter. The val e dH>¥KePvar i ous exanpl e
conpoundsfof the presamn, HAMcoMent i on are gi
t he af®Fe- nmgntioned Tabl e ;f& From t hese va{'l'%&s,
woul d be apmarent to the skilled artisan that theH,
conpounds of the invention have excellent utility
CXCR3 ant agoni st s. "

A solution of 2,5-dichloronicotinic acid (20.2 g, 0.105 mol) in methanol
(500 mL.) was cooled to 0°C and neat thionyl chloride (38 mL, 63 g, 0.525

mol) was added over ~30 min. The reaction mixture was stirred at 0°C for 1

hour. The cooling bath was removed, the reaction temperature was allowed
to warm to rt, and the reaction was allowed to stir for an additional 2 days at
room temperature and the solvent was removed 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 saturated aqueous
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WO 2006/ 088837 PCT/ US2006/ 005123 122 Wile the
present invention has been describe in conjunction

wowRah/084887 speci fic enbodi ments set forth abovRCT/Ie2v96/005123

alternatives, nodificati on®0and vari ati ons ther eof
wi Il be apparent to those of ordinary skill in the

NaHed, sdftitlors 800 rﬁLI %é('}éF (VD rrﬂE?dé&ﬁbhl‘Pé‘f-vﬁUij) The

variations are In ed'to f wthin the spirit
organicdageropas séparlaeeq)rctr@@imverraréwdrm Mabzoesd cﬁnﬂem

RemgVaLoHia8 SR, Pider fetisenararowe tabed Indhia iy ° b
2,5- d:élﬁlaksrﬁcohnat&fm'\b@gﬁ@/o)l\ééamt% sohid0 (R)mN D (Rll)

For mul or "a pharnmaceuti cal I%\/I@accept abl e salt,
s oPerforenegd lre@urdncatew@n ddgntioghseales in V@ pegssHERVMESSals,

metr§ g AEo ARt 2O Jokvod amymanp

solufitsit E75%aiY! 0B M iRet &/Re¥HL Y| 25 iidl). TRl PreReliry vassdls or
het erocycl enyl ri n optional |y 10 ‘additional |y

werecernlad anddasied ot (ot &) nbifet 9é@Y§eITé’@tfé@ &aaéﬁw faixtures
werecjél?c#ﬁ o@(?‘dlst%&&ﬂq erQKJre Ghen %Bn‘%tlrﬁ(gf %@ngéﬁt@&%d

i es’’can
undeh réﬂec@pressaoéwtdoﬁerma wtﬂitemmde ikyolatdreof td sdlidr rhh‘en

ccstihanipCr § AL ol SiscRpt T Spraien by s B2k
then a;{lgﬁ.gggmaf Ep '{I)ésﬁ WBRIhh %&qn%g?ﬂ@qs f {25”’13(5 ¢ HoxBgeCarRon—

one or nore tuents, or on oOné
Et2Ojy ganr €.08i (Y o} obpeth\d 2eaming- -Bichtorenicotinater e RS

b oA rutEETRr LigHRE G, Bhe S B el e b FRkS «68
in oﬁehFoﬁléPf&o %rsﬁpfehgfoﬁ%f, measN2kehing-5- bﬁl@ﬁﬂﬂﬁ@lﬂfﬁté% 08 g,

ected fromthe group consisting of H _al
27 ramrl) imMaOQH 41 40 kylt), Trm)rea@p{pn@mgturﬁa\rmn{md at 70°C for 24

hou I%C%g%%ﬁ%yﬁc%%f%aﬁ‘&%ﬂ%%k%g@o?':ﬁg% W33 Yemoved
undeMNEeB30: EorEINRHHRafer theMeBBItinG(# eRIlid was dried under
vacuum (<1 mmHg) to constant weight, 5.51 g (95%) of lithium
2-amino-5-chloronicotinate was obtained.

Biological Examples:

The inventive compounds can readily be evaluated to determine
activity at The CXCRS3 receptors by known.methods, such as, for example,
Development of Human CXCR3 (N-delta 4) Binding Assay.

Cloning and expression of human CXCR3 (N-delta 4):

The DNA encoding human CXCR3 was cloned by PCR using human
genomic DNA (Promega, Madison, W!) as a template. The PCR primers were
designed based on the published sequence of human orphan receptor GPR9
(1) with incorporated restriction sites, a Kozak consensus sequence, CD8
leader and Flag tag. The PCR product was subcloned into the mammalian
expression vector pME18Sneo, a derivative of the SR-alpha expression vector
(designated as pME18Sneo-hCXCR3 (N-delta 4).

IL-3-dependent mouse pro-B cells Ba/F3 were transfected by
electroporation in 0.4 m! Dulbecco’s PBS containing 4 X 10° cells with 20 ug
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the R8 noieties can be the sane or different, each
bei ng i ndependently selected fromthe group
waeonsiossssnhg of H, al kyl, al kenyl, al kylaryl, argl/ak96/005123
25 cycloal kyl, aryl, hetertdryl, heterocyclyl,
-C(=0 -aryl -hal ogen, -(CH2)qOH, - (CH2) gOR31,

CH2) gNHR31, O NHR31
of PR BHERS (H ORR S reld DRGH0S heeersaulsgd at 400
t
Voltgr( gp@rcg_jt% eac #Fgerﬁjgé*f% Sg{ngg fé"We elfid;ét?e% lgﬁnr“tnﬁh 1
mg/@rl G4 & (lifs Fédhrpladied), Gaitersbual, R\ﬂle)/lGél’EB -kadistapt Ba/F3

aryl al kyl, WD 2006/ 088837 PCT/ USZOOG/ 005l2
clongsicuRTe SEREASH JaT CHER3 SHRrersanidyl 3!519 12 Jp-10

(Nﬁés%ﬁ{%mwgs % f, lnx%&y 095)3804 Cg ?) INS0) 2,

L B Gy IR Bl o

rescrlggﬂzied inAdRE ’f%\@ buffEMERHE10 PAVANEPES: | pH geé B9

leties can e sane or different, each being
Complide? pctéeawmmu@ms ¢t tatrlehpem‘eocgrnbu@owngggt Magnbeing,

Indﬁbgéb%%ﬁﬁ glck k‘}?%ﬁ@% of 23(1? g QB Eg %’ perc%gfﬁ\ﬁg?: S%ﬂ%s

incltyiopxoridey kells Woririh 53062, to 4@%@%ruptlon bomb (Parr
OR31, - OR 30, hal ogen, =0

10
|nS‘lflIg1'@GR%J Al i band applisd wﬁa 1550R pé'rOfcn”F‘P@@'é E?Oefawtes on
b
oo DB pUIFRFIARLAY P8 ) LML 06 PEPYR0D 5 .05)
mefndirene try tHeydupdneatanbeps | seayrentaldkat #0000 agy| Ehéqﬂembrane

was;.C] %@%@%W gg & tl‘(xjc{-:n%&s@‘&g;z ﬁgl%q—'eige egza %D%‘% %gr%%q]éBg stored

at Lgtecs magﬁro@élﬁfc%h%ﬁtratﬁﬂ@!ﬁf e rﬂgmmgﬁé’%@%’tébﬂ‘mn%ﬂl by BCA

sel ec romthe group consisting of H, alkyl
metrm(d:f@)m(mm@(Rc;%@Hﬁ) QL)H - (CH2) 90?31 and - S(2) R31;
: I

REEET .nyI or
.hﬁgiérgé%@h %%y's,&rgab 4 ngf mﬁﬁr%tgg&?ggmﬁr gif! [arghvith
300 Egmgﬁrl ué@]’ﬁ,ltﬂ{ln é\@RﬁRVBB@étEM @N%bbﬁé“(,@ﬁ"ne%ﬁémlﬁxﬁmgton

ect noi et es; noi et i es
Hexgéuts Be) mﬁhestmmhngrbuﬁ‘ef {50 enid HERCS, ﬂ)@nMgD‘aCln 5 mM MgCls,

12%,’1’%3 R\?a I téi@%/s ﬂa%%{?{&)tagf i}ﬁoyeonaﬁge%lwgt 'an% l%ad_st
wefd ggur‘;\iﬂb%; gglsl;&di blhg,ﬁclt’érsb@ &ndé’cﬂ Wih@ﬁlﬁdlﬂ?"tﬂlﬁer and
su

tramf&b'ﬁsidaleb%@rwe" alatNlac, Spitassburaa B oM of [
|P- i{)le h]efa%kﬁ‘/q %nﬂbgﬁﬁs ina §Eh8§%€ﬁ{r9ﬁ5}¥ */vert?éabgé( Ité Qfa?t the

cyano

vV

reaﬁ&ichoaﬁlfﬁmlyhr reﬁoﬂcm/lat rcgjmmerm\peséturdjah@gmmunhaf paAilki@-10
et er oa et er oar

boyd &g ?5 Ariaadsiyas 8% mm E@Y@@ﬁﬁaﬂé%&{'%beta
counter.

The Ki values for the various example compounds of the present
invention are given in the afore-mentioned Table 1. From these values, it
would be apparent to the skilled artisan that the compounds of the invention
have excellent utility CXCR3 antagonists.



trifluoronethoxy, -(CH2)qOH, -(CH2)gOR31, -(CH2)gNH2,
- (CH2) gNHR31, 30 (CH2) gC(=0) NHR31, - (CH2) gSO2R31,
WO (@B3sgXS02R31, - (CH2) gSO2NHR31, - al kynyl C( RE)/RORBAY05123
- C(=0) R30, -C(=0) N(R30)2, 112 =NR30)NHR30, -
C( =NOH) N( R30) 2, - C{ =NOR31) N( R30) 2, - C( =0) OR30,
- NORS( the preblemBiaY 64t iﬁ@ébeelNH@(sEﬁI)é\l(rR&ﬁHJantlon with the
- N(R30) —CDCRsl NCN)N(R30)
Specm@ RBU)C@{IE'QPN( mdp@o.@gagm manyjatisgatives) nodiipptionsend

varn%%&%@%@wnﬂ%@gmﬁqgé@ &ﬁ&%ﬁ%@%ﬁ%% éaF‘QH BCh

alternsRiRdE RPRHRatiod acBRIAYiatioi3SeRs RBdndedatudial @Bth{irREe Spiribr
alternatlvely two R2Z0 noieties are |inked together to

andfssPReLIthe presendinveptiBer ed aryl, cycl oal kyl ,
het erocyclyl, heterocycl enyl, or heteroaryl ring
wherein said five or six 5 menbered aryl, cycl oal kyl ,
het erocycl yl, heterocycl enyl, or heteroaryl ring is
fused to ring D and the fused ring is optionally
substituted with 0-4 R21 noieties; the R21 noieties
can be the sanme or different, each being
i ndependently selected fromthe group consisting of H,
al kyl, al kenyl, alkylaryl, 10 al kynyl, al koxy,
al kyl am no, al kyl t hi ocarboxy, al kyl het eroaryl,
al kyl t hi o, al kyl sul finyl, alkylsulfonyl,
al koxycar bonyl , am noal kyl, am dinyl, aralkyl,
aral kenyl , aral koxy, aral koxycarbonyl, aral kylthio,
aryl, aroyl, aryloxy, carboxam do, cyano, cycl oal kyl,
cycl oal kenyl, fornyl, guanidinyl, hal ogen, haloalkyl,
het er oal kyl , heteroaryl, heterocyclyl, heterocyclenyl,
hydr oxyal kyl , 15 hydroxamate, nitro, trifluoronethoxy,
-(CH2) qOH, - (CH2) gOR31, - (CH2)gNH2, - (CH2)gNHR31,
- (CH2) gC(=0) NHR31, -(CH2)gSO2R31, - (CH2)gNSC2R31
(CH2) gSO2NHR 31, -al kynyl C(R31) 20R31, -C(=0) R30,
-C(=O)N(R30) 2, -C(=NR30)NHR30, -C(=NOH) N(R311 )2,
- C(=NOR31) N(R30) 2, -C(=0) OR30, -N(R30)2,
-N(R30) C(=0O) R31, -NHC(=0) N(R30)2, -N(R30)C(=0 OrR31, 20
- N( R30) C(=NCN) N( R30) 2, - N(R30) C(=0O N(R30) SO2( R31)
-N(R30) C(=O) N(R30) 2, -N(R30)S02(R31) -N(R 30)S(O 2N(R
30)2, -OR 30, -OC(=0)N(R 30)2, -SR 30, -S02N(R30)2,
-S02(R31), _OS02(R31), and -0OSi (R31)3; Y is selected
fromthe group consisting of a coval ent bond, 13 13
13 13 13 30 -(CRR)r -, -CHR C(=0)-, -(CHR )rO-,
-(CHR)r N(R)-, -(=0)-, 25.-C(=0-(CHR13)-
-C(=0)-(CHR13)r , -C(=NR30)-, -C(=N OR30)-
-CH(C(=O NHR3) -, CH heteroaryl -,
-C(R13R13) rC(R13) =C(R13)-, -(CHR13)rC(=0O- and
-(CHR13)rN(H)C(=O) -; or alternatively Y is cycl oal kyl
het er ocycl enyl, or heterocyclyl wherein the
cycl oal kyl, heterocyclenyl, or
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heterocyclyl is fused wwth ring D; 30 the R13 noieties
can be the sane or different, each being independently
W@ 2006088887 f r om t he group consi sting of H, alkyPCT/US2006/005123
al kyl aryl, cycl oal kyl, al ki®dy, aryl, heteroaryl,
het erocycl enyl, heterocyclyl, spiroal kyl, -CN, -CO2H,
-C(=O OR31, -C(0)R30, -C(0)N R30)2, CHR30 CH, - CHR30
OR 31, - CHR30 NH -(CH WO 88837
Whﬁ%ﬁ%?%%%g 005123 126 R30)gNHR31, -(CH2)gC(=0 NHR31,
1, -(CH2)gNSO2R31, - (CH2)qgSO2NHR 31,
1. - NERcompoiad havingNhBIf@netal GticREe)showrNGRBE&I8 (1IR31) ,
-OH, OR30 , 2S02N(R30)2, and -S02(R 31); 5 the R30
noi eti es can % t AN RE or different, each bei ng
I ndependent|ly se gctE fromthe group consisting of H,
al kyl, al kyl ar
-cycl oal kyl al
( GH2) qCal kyl ar yI W
- (CH2) qCcycl oal kyI ( )q (CH2) gNHal kyl ,
- (CH2) gN( al kyl) 2, (CH2)gNHaI |, DO
(CHR) qNHar vl (CHR) gNHar aRIy - ( CHEfaNHey el oal Kyl |
-(CH2)gC(:O)OaI kyl , - (C(i—ljf%agr O)NHaI kyl ,
- (CH2) gC(=0) N( al kyl)2 )NHaI kyI aryl, -
oréﬂ%ﬁ&%}wg @%’;‘ ébf& pc’g% IE}'/@%?tggéﬁ@mé%) péqs%glgme;eof wherein:
- ( ChizgyeoRatKY Eangzmber@cd:hlg)aqwaoy heterocyclenyl ring

contélaq@)%igé;qar{&k%lé*w @hﬁ’té%%%f%@ ad{j‘ )rlwr@’érb_a@/l or -

heté ) Maid heferBagNSReteabdgdieny! ring optionall
l@gaz Q2cycl oal kyl , -(CHzg@leialgp Y

admtqqnqﬁy@mpmkqnwwore mymﬁmamm the group

k
corb BN B9 5, GRS TS o ppsigs o
be thel £4rher differbat, eaeh dming mde@eﬁﬁentﬁgnﬁelee’mdh flb'é"leTgA/rmem
sa@ﬂ%%rgggﬁ% lhépefygl:f %@%{ nfnrg%rgé]t %‘3&{,%“@ %? gg or (ii)
optufgﬁg end(sﬁh?%%%tbb@d' on 6%_ e"r)ﬂ%cdrlbon atoms with

Qar al kyl ycl oal kyl
one ()Oﬂfb)'@ RS ubs(iid s iradnkgng oF n*(o@elz)wgm(tﬁogm )aiz)ms with one

or l(‘lé%%q%pga tllf%gfq(é\{herelg(ﬁqﬁ %NP@?W&& canao M’!le same

ord.ﬁf&*é@tgc( =Q N(al kyl)2, 25 (CH2)gC(=O NHal kyl aryl,
=0 NHar yl , - (CH2) gC(=O) NHar al kyl , -
(CI—E g@(i INBkaiEs cankya the%mmé@enweach being

inde%%ﬂ%rﬁ@%ej%gﬁégﬁ c}’rivtraecﬂ%%g'é f’r[gy%)fH alkyl, alkylaryl, aralkyl,

-CN,( OFR rNSEIR A, byd;loalkyK GlalfmeSQ%ﬂdeWWLN CH-(R*),

A e e onon
NREGHRLgSCRNHl Kyl aryi, 30 (CHz)gSOQNHaryl,
ﬁ%) g@gl\nﬂar al kyl, -(CH2) gSO2NHcycl oal kyl ,

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

aIkyI cycl oal kyl ,
- (CH2) gQal kyI , -
(CH2) qCar al kyl

selected from the group consisting of H, alkyl, alkenyl, alkylaryl, arylalkyl,
cycloalkyl, aryl, heteroaryl, heterocyclyl, -C(=0)-aryl-halogen, -(CH2)qOH, -
(CH2)qOR®", <(CH2)qNHz, -(CH2)gNHR®', -(CH2)(C(=0)NHR™,
CH2)C(=0)OR®", (CH,)qSO2R%", -(CH2)NSO2R*", or -(CH2)qSONHR®";

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

selected from the group consisting of H, alkyl, alkenyl, alkylaryl, arylalkyl,
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het er ocycl enyl, heterocyclyl, and hetroaryl; msQ o4,

ni s o04; WD 2006/ 088837 PCT/ US2006/ 005123 127 each ¢
w@2m6logssshe sane or different, each bei ng i ndepentsvné/§o5123

selected froml1l to 5; and t24is | to 4; with the

proviso that there are no two adjacent double bonds in

o i R R Pl 5
| . 2. Th
CLOOIEONEEL, (N oL (o pon 2 The

(Che @(DR%F(QHE)MQI @Hz)awu@*al«écra qWHGDWHR%I-GCPHzMSOzR :

R TR o B U B MLt Pa g (o G af m

-N(R3\wkre ¥ s e
Nfon)gtsfﬁNgR ?an(ﬁ oA R e eRd NN %%@g%&% NN
s zthe R{-”egnmaﬂeacanmenhﬁ same 0$dlf®rermeaqh RBIMY RO R9 R9

oy o By Mg Bt o), By o
heter@ryl, hpterdeyslgnyl ineteragystyl, aylagyl ReryRikyE -O&BH, O N 0
hycﬁgxy‘/alm/l',R?CF@NQhR%, NE@H&OQ?S(‘C*%)%E% -OR¥ halogen, =0,
and -C(=0)R*";

the R moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, heterocyclenyl, alkylaryl, arylalkyl, carboxamide,
COH, -(CH2),OH, -(CH2);OR?', -OR*, halogen, = O, and -C(=0)R¥;

R moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, -CN, -C(=0)N(R*®)z, -(CH2),OH,
-(CH,)qOR% and -S(02)R¥;

ring D is a five to nine membered cycloalkyl, cycloalkenyl, aryl,
heteroaryl, heterocyclenyl or heterocyclyl ring having 0-4 heteroatoms
independently selected from O, S or N, wherein ring D is unsubstituted or

optionally substituted with 1-5 independently selected R* moieties;

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, haloalky!, heteroalkyl,
heteroaryl, heterocyclyl, heterocyclenyl, hydroxyalkyl, hydroxamate, nitro,
trifluoromethoxy, ~(CHz)qOH, ~(CH2)q0R®!, -(CH2)qNHa, ~(CH2){NHR®", -
(CH2),C(=0)NHR®", -(CH2)qSO2R*", -(CH2),NSO2R*", -(CH2);SO2NHR®, -
alkynylC(R*");0R*", -C(=0)R¥®, -C(=0)N(R®),, -C(=NR*NHR®, -
C(=NOH)N(R¥)z, -C(=NOR*")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**))S0O,(R%"), -N(R¥)C(=0)N(R**),

<1



NNSS RO OR 00R Rg RO'"Ra SZO5=0 N-Si O N Rs
Ra-N P9 % and S N N N\INOO O ° whereinis a

wa@emglogsshond or doubl e bond. 4. The conpound arPCDU81006005123
to daiml, wherein R3 is &8l ected fromthe 15 group
consi sting of H, alkyl, haloal kyl, hydroxyal kyl,

NRFSHREY MR e TR PP AN G Par P om t ne

-sogu(ﬂi%)zcsr@g(ﬁﬁ) n@sxb (H“g &hie osqm%r a@ﬂh%l@two R?
cl opropyl, OCF3 and .
moiciseiredinbed t@mhesmb@m@@@gr smzsembemé aadn@@ﬁﬁjkyl

netef SR et A D et BRd PSR P ARG il
membighed- dH((IRBQ()IBaIkyla?émrocwheﬂekdwcledma@o‘ddﬂ)ﬂng is
and - C(=O N(R3Q)2.7. The conpound accordin

fuseé:ta.rmgeD AP ASebNG e aptnaly SPSHUES R WD QG

moné:t%:%é' sting of H -NH2, -NHC(=0)CH3, -NHC(=0 N( CH3)2
-CN and -F. 8. The conmpound according to Caim
1 tnmla?bmmmsmngm thet sainé oo diffdrent, @eoumeu@m sting

mdepgmi@)\ L X | cteg(éﬁg%%ﬁ o IaI k | r@\ﬁé g]&@{_,gj@qpqh%ylaryl

alkyn)ﬂc’é%&lg( aﬁ%‘%lh‘ﬁ%; alléjl@'g&ﬁmkylhé{@rc(éﬂjp)aﬂwﬁ

ar'yl -'hal ogen
a|kyl@olfwwmaﬂkyd@dfm1w1 quca‘tmnm BmMinhaikel, amldmyR@raﬂxylet i es

aralf @ aitens: 54 ke ey F GEMHUTEr S BrE8nardonhg o
carboxaplidy, |Gya¢1)z§0by2ﬂd>é<lki/l, c %QQ%H%%%A gl,@(m@h Ql.ogen

-C(=0) al kyl

haloatk(ym)ajgm@gy q({[g Rgohete m@%@tg@pyc@s\yl m(ypﬁ)‘oxyalkyl
o G R e PR AR R AR,

CHn)QNem:t?’és(@mﬁ)qwoymdehmw)qmgm%r M )qemzm?él Ag f
(CHp S BRI il R o eRs” s 8 o e B S oy
-C(—nﬁ@&'@mﬁeﬁ q%ﬂjﬁﬁ@% -%%N@%m)q c@@%’%@ﬁ
N(RE HESITEE)RY CHBONED)N(REL =N R Y

@HEDARY
N R3WI§§“&%§ES‘N(F%&9_%%%§ o '9) yEI R3O|)\|(3H)Qﬂ%@

NRISD (RPN, -N(R¥)S(0)2N(R*),, -OR®*®, -OC(=0)N(R*),, -SR*°,
-SO:N(R¥), -SO(R™), -0S0,(R*), and -OSi(R*®)3;

Y is selected from the group consisting of a covalent bond,
-(CR™R™), -, -CHR"™C(=0)-, -(CHR"),0-, -(CHR"®), N(R*)-, -C(=0)-,
-C(=0)-(CHR™®)-, -C(=0)-(CHR),-, -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 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, -CO2H, -C(=0)OR®",
-C(=0)R¥®, -C(=0)N(R*),, -(CHR*®);0H, ~(CHR*);0R*", -(CHR¥),NH,, -(CH
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cycl opropyl -CH3, -N(H) CH(CH3) 2, - N(H) CH2CH2CH3,
-N(H) CH2C(=0) OCH3, - N( H) CH2C(=0) OCH2CHS3,

WO N{oblpgH#2C( =O) NH- cycl opropyl, -N(H) CH2CH2OH, 2BCT/US2006/005123

- N( H) CH2CH2NH2, - N( H) CH2 CHENHSCR CH3,
N(H)CH2CH28(ICH3 - N( H) C(=0) N( H) CH2CH3,

R3°)prIR QQW%%&&W% TSC(a‘ﬂ_ugq&%vaﬁ -The
CHﬁggngN ca % igeO(?%amE\ or&'g Pé\(qﬁ:én NQ@h%? R31) -OH,

oRqondsp}%mR?chi vargiel ected fromthe group 30 consi st ng of
-CH3, -CH2CH3, -CH(CH3)2, cycl opropyl,
—SQ?(Ba))OCHS C( =0) OCH2CHB, - CH2CH2OH, - CHRCHRNHR, - NH2,

N?I%_% yn] oprop (@éh %rﬁ%%#%%%%b %ﬁgﬁgﬁgﬂ-ﬂ%
mde;pig(bm 088 37 Pmmg,e rgl(l b\coHRIS(ir@ORNHC Byl Vilkylaryl, aryl,
aralkyj Fyeipe ﬂp%@%{a@% ggl %I—M%@M@h@@@alkyl
(CHB O, S CORORNEH RO RRE A NOhatR, a1 k.

(CrapNbts e(@lrﬂi)mh*alkel @MW@%)zs{(Chb)qNHa*ylaMW

cr@%a A Rab (3 SR> B ElEor0-at,
c%gﬁ Cﬁl‘ii—fa‘ll@m w%@(ﬂ@mwywcﬂ@@‘( H}NHﬁh@/laryl -
(CHegit 5NN Haeor( @Hx@qci(oodi\lataﬁaltyl M@q%ﬂ@wwcgﬁaﬂ%red

e Qg P AR A GRS B S S GBZ

CI—W;L,@@JCISICIB&&W S(G}H@)QNSOvJalky[I,O ClJGg MBé)oakk@rtwylnd
according to

(

(

S sel edfromthe

CHpidaOuNs rGttng 8Pzl ?b&»ﬁé%qkm@p@ aalkyl

ein RI12 is

O T R AR FONHERGS, TSNS 2 1<

(CHAISTNE arkkyl, Hi@He a BEobitt yaloadyl ejetasy Clealy inheterocyclyl,
cg]]elrel n the ring atoms of ring D 15 are independently

eRIOHYhnd S, and substituted by 0-4 R20 noieties.

19. théw‘ﬁm@é@ea@@@%élsaamé@r@H@réntleadmémgn ring D
isabto menbered aryl, heteroaryl

mde@e@dmwm@md feom ke gicspyeanistingref 2k, alkuiBsdi et ed
sy et BRI, BT PIETIERRL RS MO0
(CBlE)q@afréIRylen(tgol-rl]zgftzdt‘,slldrlz@mg l(wﬁwngfﬁz)aeﬂ-lawl?dl {(f gff}
(CRORUBI ot (GF AR -Hek Bk e, - Chtapsdrefiviy
AR AR 1 - .-
(CHYSL 0 Rttolkylahal 4Ge) Criikani, (@b RCERONYHaralkyl, -
(CH SRR IR T PP Dby o ¥ 0salkytary -
(CH2)¢SOzaryl, ~(CH2)qSOzaralkyl, -(CH2)SOzcycloalkyl, -(CHz)qNSOzalkyl, -
(CH2)qNSOzalkylaryl, -(CH2)qNSO.aryl, -(CH2)qNSOzaralkyl, -
(CH2){NSOcycloalkyl, -(CH2),8OzNHalkyl, -(CH2),SO2NHalkylaryl, -
(CH2)qSO2NHaryl, -(CH2),SO2NHaralkyl, -(CH2)¢SO,NHcycloalkyl,
heterocyclenyl, heterocyclyl, and hetroaryl;

m is 0 to 4;

nis O to 4,
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25 (CH2) qOR 31, - (CH2) gNHR31, - (CH2) gC(=0) NHR31,
- (CH2) gSO2R31, - (CH2) gNSORR31, - ( CH2) gSO2NHR31,

WO 200k9888BC( R31) 20R31, -C(=0) R30, - C(=0 N( R31)PCT/US2006/005123

- C(=0) OR30, -N(R30)2, - N(RBU)C(=0) R31,
- NHC(=O) N(R30) 2, - N( R30) C( =0) OR31,

-N(R3 N(R30) 2, - N(R30 O N( R30) 2,
- NE g&g'\@ﬂ)he SEN%'@@(!) R C(gya)begr(gqszdependently

- O a16) I?,?&), 30 - SO2N( R30) 2, - S&2( R31),
- 0S02( Rtg(ij) 2”053 0)3. 21. The conpound accordi ng

to 03a1tn4, V\hereln the R20 noieties can be the sane
or dlfferent e ch bei ng i ndependently sel ected from

t he Vi difpP theJeqreo tagaiacesicdahie pondain Aoy

ringj) %r@ﬂ)ﬁg’f\l hﬁé‘ _aQ’T@ro s S%ﬁutedw é@ﬁ&ml.\(gg—@l%%b

alkglcmeupsawm@wnmmeimamachmae(m}ml\a,s@agsl

C(Gﬁg %OU“ ké/ ?%P% Q\A%%RB&G re r(%er\r)\?’;g a
d oS,
e Nc%%fﬁ‘z'aés%%“‘ﬁﬁ%( 38 AP pla f pydroonadiasole

oxaq@q@g@,)tg@qlﬁgqg tetragriForing.oC( o) N( Rso)dz and
* wher E@ﬁ%uﬁdé%cogd?ﬁg’; gg@%i'i.'n 1 EF%%EP 'If”g@g ﬁeeelegefjgjn;qw

theagrbupeonms’smg(ofrerrber ed aryl, cycl oal kyl,

het e pcycl enyI heter ocycl yI or heter oaryl ring

wher gai d f| P osi errenb gred arY, geycloal kyl,

het_eZ(F cIen hterocy 3TI'N and he .e-~ary| ring is
tPonally

The

us d:rl \
subst M ut dvvltH mifeti es. NTO

und accordPng to Cl,aal'?‘h 1, whegsein the

can be)~t~51e sameno.ro d| ffer R® eac
rendent’| ye-g€l ebt edgsffOmit he gr up consi tllEE
- 2, Opy\ =

CH20H CH28(O)CH3 “o(=O H, -
-NH2R9-N(H)CH3R9 N( H) S( BO) 203,

Br, H2>\SOCH2 3 2) CH3, /=
K| "N Bin( N.Oys.r24. The co
Cl ai erei N thedR71 1 i es C

differ ent each being independently selected fromthe

gr ouRQZO consisting of H alkyl, aLJ<enyI , al yI aryI ,
al k Al kox aldxyl am o,,ccyano cy®d oal
O and

fo gl o I oaI k ydr ox
t r|k w&gg ox%/ TKngQ oﬁﬂ f ng g ai m
1, V\/ne ei ® Y is'sel eRted Mo gﬂ’ou consqutl g of

(CHR13)r -, (CR13R13)r -, - O) -CHR13C( O) and

9
—z\ | \S’ O\\ O\\S
8 - 9 and ’
R N\ /)}; " ,\ o"s\ = o’ \

wherein ZZ is a single bond or double bond.

4. 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.

5. The compound according to Claim 4, wherein R® is selected from the

group consisting of H, -CHs, -CH2CHs, -CH(CHs)y, cyclopropyl, -F, -Cl, OCHj,
OCF3 and CF3.
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o

-(CHR13)rC(=0). 25 26. The conpound according to Claim

1, wherein Y is selected fromthe group consisting of
WO aHBA8883 CH2CH2-, - CH(CH3) -, -CH2CH2O-, - CH( CHXXOHS2006/00

- CH( CH20CH2- phenyl ) -, -C(=08-, -C(=0 CH2- and

- CH(C=0 O al kyl -. 27 The compound according to Caim

1, _wherein mis O- The conpoung, accor di

6. oahm@mmmdeawq@ng t@@alméowzbgre'm% @&?&ﬁﬁﬁ gfomthe
orofE AR O YR Ao D Seh g, o8 RS, T,
N= WWWSNRSPO?@/)MWOQMO@E@@( G)m(FE?i)g The corrpound

F h PR A odP. CIpim R, iheven ReisRelegod et 9

7.
aroopp g ot NHE, MGG N N NT%@#@:F@Z’/'%CF)& N'N

andRF.R RB RO RO R~Ra S S~ NHS NR9 : ~ R8-N N f"

N e gompgindpgea QU ORBIAM Ts WrPTBBd ts SBleCte iGNl

| gro&b Bn&& 608 ROk, Bkendll ayiRlkyl, 2yeldtkyl, SUEHDOHN -

(CH2)OR®", -(CH2)qNHz, -(CH2)gNHR®', -(CH2)qC(=0)NHR®', -(CH2);SO2R",
(CH2)qNSO,R¥, -(CH2);SO-NHR?!, and -C(=0)-aryl-halogen.

9. 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, cycloalkyl, -C(=0)N(H)R¥, -C(=0)OR®, -C(=O)alkyl, -
(CH2)qOH, ~(CH2)q0R®", ~(CH2)gNH2, -(CH2)gNHR®", -N(H)R®, -N(H)S(02)R*",
-N(H) C(=0)NH(R¥), -OR*® -S0,(R*"), and -SO,N(H)R™.

10. 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, -OH, cyclopropyl, -CF3, -CHs, -CH20H, -CH2CH20H,
-C(CH3)20H, -CH>CH;0CHjs, -C(=0)OCHj3, -C(=0)OCH2CHa3, -CH2NH>,
-CH,CH,NH,, -CH2CH2NHSO,CH3, -CH2CH2SO3CH3, -C(=0)NHz,
-C(=O)N(H)CH,CH,0H, -CH2N(H)C(=0)CF3, -C(=O)N(H)-cyclopropyl,
-C(=0)N(H)CHCF3, -NHz, -NHCH3, -N(CH3)2, -N(H)CH2CHs, -N(H)-
cyclopropyl-CHga, -N(H)CH(CH3)z, -N(H)CHeCH;CHa, -N(H)CH2C(=0)OCHs,

5123

“N(H)CH2C(=0)OCH,CHs, -N(H)CH2C(=0)NH-cyclopropyl, -N(H)CH2CH20H,

-N(H)CH2CH2NH3, -N(H)CH2CH2NHSO,CHs, -N(H)CH2CH2S02CHj,
-N(H)C(=0)N(H)CH2CHg, -N(H)CH2C(=0)NH,, -OCHgs, -N(CH2CH3)S(=0)-
phenyl-alkyl, -N(H)S(=0)z-alkyl, =S and =0.

11.  The compound according to Claim 10, wherein the R® moieties can be
the same or different, each being independently selected from the group
consisting of H, -OH, -CF3, ~CH3;, -CH2CHs, -CH(CHs)2, cyclopropyl, -
C(=0)OCHj3, -C(=0)OCHCH3, -CHCH,0H, -CH2CHaNHz, -NH2, -NHCHj,
-N(H)CH;CHs, -N(H)CH(CHgs)2, -N(H)CH2CH2CHa, -N(H)-cyclopropyl-CHa,
-N(H)CH.C(=0)OCHj3, -N(H)CH2C(=0)OCH;CHjs, -N(H)CH2C(=O)NHCHG,
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R/ " RNRs ~S'" and .N~ NO- NN ------- s a
single bond or a double bond; 5 R3 is selected from

W b@ensssap consi sting of H, alkyl, hal oal kyl, PCT/US2006/005123
hydr oxyal kyl , hal ogen, -N(R30)2, -OR30 and -CF3; R6 is
sel ected fromthe group consisting of H alkyl,

NOREHHRT QMR y PR CH T R ekbE s spsny-
alk§0aRe - NQH%(HE?Q@&WI be the same or di fferent each
ei n%gl nde ent | - selected fromt

12.cond tqom;oqsmdwccarcﬂdpg to Gaimbdy \Nperem& @)smelep;tﬁddrom the

SRS o &bl R A S, o

13- N(THhe @bn@d\lﬂ@mbrdm@%mlamsw(\mébem &1is selected from the

OrRGHTSIYRG SHHHACTi k2o CHe G By T s Gnd
14car¢ﬁ@>@omp§1ﬂm'aﬁcg%gax.@gtng@@.mnJvhsréaﬁwl.sce%u%b'fmnthe

- and car bon
gr@Wl‘M&@?DfﬁﬁdlkﬂZﬁ%b@%Kﬁaandl@‘bﬁmgl is selected

f th t of ((R30 and
151 pyhe SPritisut EXaRG 0L ba, whewig K obS obryr
16. het $h@%ﬁ4gﬁmﬂd, a&brdlhgtt@m@mh Yivhetdig FeRg selbsfekitiibrRtdhe
noi eti es; O noieties can be the

gr%m@rtsnstmgfcﬁféﬂew, -FEHNERT Ngand atkpendent | y sel ect ed

17;%9?:]88@% I ogen &%?&IM&%&%&W Mégyén? gIZ;: %éﬁ%d from the

groupCEe)seethrigad, H - CG@"@N]@(]GOODNFBBEB - (CH2) gSO2R31,
- (CH2) gNSO2R31, )%1 - al kynyl C( R31) 20R31,
18. Ib?ﬁ@@"mt@@—@ 09 onQ(l@mi giihe \qIRYg Une @feee of 1ipg D

ﬂ?%sﬁ%%‘“ﬁ%% N %%‘@05%3%9@33%%%8 55 mgigges

19) C( $ﬁ§3m(oﬁ1r)®nd-axt(dard|692(> Rl1aim 1 ORherei@hg@ K 85,6 NN
al terr]ativel , two

N N
meﬁﬂ%%rﬁs.eév'.» @%EP@WWW@W&&@M@F pipreeYGlY NG 3 or si x
subibrRues) auayR° wyetieal kyl, heterocycl enyl,

het er ocycl yl or heteroaryl ring

20.  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, 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)q0R®", <(CH2){NHR¥', -(CH2)qC(=O)NHR?", -(CH,),SO,R?", -
(CH2)gNSO2R?", <(CH,)qS02NHR, -alkynylC(R?'),0R¥, -C(=0)R¥, -
C(=0)N(R*),, -C(=0)OR¥, -N(R¥),, -N(R¥)C(=0)R¥, -NHC(=O)N(R*),,
N(R¥)C(=0)OR?!, -N(R¥)C(=NCNIN(R®),, -N(R¥®)C(=0)N(R*),,
N(R¥)S0,(R®), -N(R¥)SO,N(R¥),, -OR¥, -OC(=0)N(R*),, -SR*,
-SO2N(R¥),, -S0,(RY), -0S0,(R*"), and -0OSi(R*)s.

21. 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, cycloalkyl, amino, halogen, CN, CHs, CF3, OCF;, -
(CH2)qOR®", -(CH2)eNHR®, «(CH2)qC(=O)NHR®", -(CH,),S02R*", -



10

20

30

15 wherein said five or six nenbered aryl, cycloal kyl,
het erocycl enyl, heterocyclyl, and heteroaryl ring is

w0 e®ensdss’ ring D and the fused ring is opti onedT/¥S2006/005123

substituted with O to 4 R2ZBB0npieties; the R 21
noi eties can be the sanme or different, each being

(CHLJERSIen b PRGNS K pehs ot ehns of W

-C(%ﬂ))OR%f’mNGRi:)‘%aﬂmw?Q&lOJRPkyNHG (@O R%ﬂ ogen, .
ri uo ne oxy,
N QA e IR R B fifpatal efar "

e T e e

22. - G{I’@:@rﬁbwrt@becorﬁﬁwmw Glaiim2;, wheréis 2R ombietits eire 2;
ink§8 ogekpde eBn e B i repRaER S S St el
e ek EEOR R EED LR RBA ANy 193
cyclmgky), meteucyclergio heferocyglyR, andheteroady) riRg ig fusNd\toLnng D
andl(tﬁ!? @%‘ﬁ#ﬁg’\'@\ RP rr%%lpé sgb,s? {ulggci)yltﬁ d: W mou?t9 9% nul a 4
23. N- Nhe 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, -CN, -CH3, -CH>CHs, -CH(CHj3)., cyclopropyl, -CF3, -CH,OH,
-CH2-§(=0)2CHjs, -C(=0O)H, ~-CO2H, ~CO2CHs, -NHj, -N(H)CHa, -
N(H)S(=0)2CHs, -OCF3, -OH, F, Cl, Br, -C(=NOH)NH,, -OCH,CH,S(02)CH3,
-C(=0)NH,

§ Ny
—n — : \<
Q’ g \N/N and N/N\CH

24.  The compound according to Claim 1, wherein the R*' moieties can be

3,

the same or different, each being independently selected from the group
consisting of H, alkyl, alkenyl, alkylaryl, alkynyl, alkoxy, alkylamino, cyano,
cycloalkyl, formyl, halogen, haloalkyl, hydroxyalkyl, nitro, and trifluoromethoxy.
25.  The compound according to Claim 1, wherein Y is selected from the
group consisting of -(CHR™) -, (CR™R"), -, -C(=0)-, -CHR'"*C(=0)-, and
-(CHR™).C(=0).

26.  The compound according to Claim 1, wherein Y is selected from the
group consisting of -CHz-, -CH2CH3-, -CH(CHg)-, -CH,CH>0-, -CH(CH,0H)-,
-CH(CH,OCH:-phenyl)-, -C(=0)-, -C(=0)CH>- and -CH(C=0)0-alkyl-.

27.  The compound according to Claim 1, wherein m is 0-2.

28.  The compound according to Claim 1, wherein n is 0-2.

29.  The compound according to Claim 1, wherein g is 1 or 2.

30.  The compound according to Claim 1, wherein ris 1 or 2.



RO-< NR3 NR6 NNI(Ro)m~NRz Ro)p1 N-~RI)oY
Formula 5 5 N-NRB RS NR3 NR6 | N N‘~~Rloym R12 /
wo-2406/0888) N F ~N /\ L (RIIY Fornmula 6 S NRT/US#N06/005123
XR3 NI Rlo) R6E NNL mLNIR z (Rzo) P11 L (RiInn
Formula 7 WD 2006/ 088837 PCT/ US2006/ 005123 134 R9

~/ N N\ " Rroom R6 NNI R N (Rzo)
31\ /~| Jﬂe?g@mg@qqﬁgccorén(g to &alm 1, wherein ring G is selected from

the group consisting of:

R® R® 9 R® R? o
'RB N R ‘N\ ‘Ra R
& N Kbl . .N e
ol Gl * y Ids o Sl
R /)\; R -< = i _4)\’ TNENS
N N I:ls S N g

—-=-is a single bond or a double bond:

5 R?is selected from the group consisting of H, alkyl, haloalkyl,
hydroxyalkyl, halogen, -N(R%%), -OR*® and -CF3:

R%is selected from the group consisting of H, alkyl, halogen,
hydroxyalkyl, -CN, -N(R®),, -OR%, -N=CH-alky!, -NR*’C(=O)alkyl, and -
NR*C(=0)N(R¥),;

10 R® moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, cycloalkyl, -C(=O)N(H)R*®, -
C(=0)OR¥, -C(=0)alkyl, ~(CH2)qOH, ~(CHz);OR®", ~(CH2)gNHz, -(CHz),NHR®",
-N(H)R®, -N(H)S(02)R*", -N(H) C(=0)NH(R¥), -OR® -SO,(R*"), and
-SOzN(H)R%;

15 R is selected from the group consisting of H, alkyl, aralkyl,
hydroxyalkyl, and carbonyl;

R" is selected from the group consisting of: H, alkyl, hydroxyalkyl, and

carbonyl;
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Forrula 8 RO O NNNNR3 (RI0O) R6 NNENRz (RO)p

h NFormula 9 RO~/ ON~-NR3 Ni ~~RIOOmMR6 NN N
woR2we88887 N (R )Formula 10 RO ~/- O N t NXR3I/US2006/005123

~/(RIO)m 6 RNNRz (I 0P NJ---) N(R )Y 1-3

Forrrylf? 11 5 vvher(ra]i n: the R8 noieties can be the' sane
or fferent, each bei I ndepend I

© hE s et aioh §Pat TecD BB ORSIgE Oty T DG R e
alkyl‘,:ym oal kyl, - (CH2)gOH, -(CH2)gOR31, -(CH2)gNH21

(CH2) gNHR31, - (CH2) gC(=O) NHR31, - (CH2)qSCRR 31,
- ( Al DoNSO2 RS B, menbierydy SR N8 Igarsih ieterocyclenyl, or

hetegamE g st ited BY Gz MBtSnaent 1y 30
selfeReUnbiids IdaR BH PelsHRB D Shiffdtanieaeh daingl kyl |
cycloal kyl, -C(=ON(H)R WD 2006/ 088837

indePENAEBRD66Lo@s1fEsN theroup consisting of H, alkyl, cycloalkyl,

amino, halogen, CN, CHa, CF3, OCF3, ~(CH2)qOR®', -(CH2){NHR™, -

(CH2)qC(=0)NHR®", -(CH,);SO2R®", -(CH2)sNSOR™, -(CH2);SO2NHRY', -

alkynylC(R®");0R%, -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¥)z,

N(R¥*)C(=0)N(R®)z, -N(R®)SO2(R*"), -OR¥, -OC(=0)N(R*)z,

NQN

H
e=UinY
——N : A
3 = ’3 \N/N ’ N \CHa’ and -0S05(R¥");or

alternatively, two R moieties are linked together to form a five or six
membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl or heteroaryl ring
wherein said five or six membered aryl, cycloalkyl, heterocyclenyl,
heterocyclyl, and heteroaryl ring is fused to ring D and the fused ring is
optionally substituted with 0 to 4 R*' moieties;

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, cyano, cycloalkyl, formyl, halogen, haloalkyl,
hydroxyalkyl, nitro, and trifluoromethoxy; )

Y is selected from the group consisting of -CHa-, -CH>CHa-, -CH(CH3)-,
-CH,CH,0-, -CH(CH20OH)-, -CH(CH2OCHz-phenyl)-, -C(=0)-, -C(=0)CHz-
and -CH(C=0)0-alkyl-; |

m is 0-2;

nis 0-2;

gis 1or2; and

ris 1 or2.

32.  The compound according to Claim 1, wherein Formula 1 is represented
by structural Formulae 2-11:



=0 OR30, -C(=0alkyl, -(CH)gOH, -(CH2)gOR31,
-(CH2) gNH2, - (CH2) gNHR31, - N(H)R31, - N(H) S(02) R31,

WO M{obfpss8=0) NH( R31), - OR30, -S02(R31), and PCT/US2006/005123

-S02N(H)R30; Lis Cor N, B3------- in Formula 4 is a
singl e bond or a double bond' Xin formula 9 is N O
g OF S, pisOto 4; and , g, R10, R11l, R12, R20 and

R)*Y are as defined in Clgal 33 The conpound
ccord| ng to Claim32R 2@ Rps selected fromthe

N“N nS|st|ng of H, “al k hal oal,
NQEWFE en, - N % s(anol - CF3, .34,
The co‘m%zq dlpng to C|a|m3 in R6
sel ect ed faol L group consisting of [H lal kyl, |
hal ogerfR hydr &xyal kyl , -CN, - N(R30) 2, ,~SR30:, Lt
N=CHraldgds - NRBOC( =0) al kyl,  andomMNR'30C( =0) N( R30) ? 15
The conpound according to Caim32, wherein R9
Re¥mo| et i es are the same or different, each being
\NQ tIy selected fromthe group consisting of
d%il/c\l(%ibfnopyl -CF3, -CH3, -CH2OH, - CH2CH2CH,
CHZCHZOCHS r2% C( =0) OCH3, - C(=0) OCH2CH3,

CH2NH2 NH2, ZZ BHZCH2NHSCORCH3, - CH2 CHOSORCH3,
- C(=0) NH2, (CR=0) CH2(}| - CH2N( H) C( =O) CF3,
-C(=O N(H) - aye{opr\orpw =0) N( H) CH2CF3, - NH2,

- NHCH3 Formpg“CH3) 2, -N(H)CH2CH3 -N(H) - cycl opropyl -
-N(H) CH(CH3) 2, - N(H) CH2CH2CH3, - N( H) CH2C( =0) OCHS3,
- N(H) CH2C( =0 OCH2CH3, - N(H) CH2C(=0O) NH- cycl opr opyl ,

-N(H) - N( H) CH2CH2NH2, - N( H) CH2 CH2NHSOR CH3,
-N( , 25 - N(H) C(=0) N( H) CH2CH3,
- N(H) ci2( O N2,

) UQ?—B - N( CH2CH3) S( =0 2-
phenyl - alf&yTy O 2- al ky!m =S and =0. 36. The
conpound accordLQ,gN fwherein R10 is
selected fromthe m co‘n5| gtl ng of H, alkyl,

aral kyl , hydroxyal kyl~” onyl. 37. The conpound
according to dai fi , vvhereln R11 is selected from
the 30 groupm@ensi sting of: of H, alkyl, hydroxyal kyl
and carbonyl. 38. The conmpound according to O ai m 32,
wherein R12 is selected fromthe group consisting of
i—nN€H3, CN or -CH2CH3. 39. The conpound according to
alm 32, aherein R20 noieties can be the sane or
d| f effent, eacn) bei ng i ndependently selected fromthe
088837 PCT/ U82006/ 005123 136 consisting

gro
of H aI kyu\/%oal k/ﬁRam no, hal ogen, CN, CH3, CF3,

(Rl I)/\/ ~

Formula 6

NR8

HN\ Z
I R
(R,

N R¥ //\I
w7 NN

Formula 7



(CH2) gOR31, -(CH2)gNHR31, - (CH2)gC(=0 NHR31,
- (CH2) gS2R31, - (CH2)gNSO2R31, - (CH2)gSO2NHR31,
WO 200k9888BC( R31) 20R31, -C(=0) R30, -C(=0 OR30, P(/BIDPR005123
-N(R30) C(=0) R31, - NHC(=0 N{330)2, 5 - N(R30) C(=0) OR31,
- N( R30) C(=NCN) N( R30) 2, - N(R30) C(=0O) N(R31) 2,
-N(R30) S02(R31), -OR30, -OC(=ON(R30)2, H NN N NN
and -OS2(R31);0or alternatively, two R20 npieties

are kedtogether to forma five or six nenbered
aryIN,\ het erocycl enyl, heterocyclyl or

het er® ary &b Wherein said flve or six nmenbered
aryl, cmp & y/l‘/\l Fleterocycle |, heterocyclyl, and
heteroaryl ri sed t }‘91 ng D and the fused ring
is optionally sug\mute '\khOto4RL1 noi eti es;
the R 21 noieti §/€*afn be 'same or different, each

being i ndepend%niﬂ‘l y selected fromthe group
consi sti ngorfiasH, al kyl, al kenyl, al kylaryl, 15
o al kynyl, al koxy, al kyl ani no, cyano, cycl oal kyl ,
>\or nmyl , hal ogen, hal oal kyl, hydroxyal kyl, nitro, and
Ri f I uor omet hoxy. 40. The conpound according to Caim
l@l n the R70 noieties can be the sane or

d| ffler ea,gh bei ng i ndependent ly selected fromthe
grRSUpN C'E%L\] St ng of higw CN, -CH3, -CH2CH3, -CH(CH3)?2,
cycl opro 3, O—| 20 - CH2-S(=0)2CH3, -C(=OH,
-C2H, -C» N IN(H CH3, - N(H) S(=0) 2CHB,

- OCF3, - Ohk'y G Y7 B - C(=NOH) NH2, - OCH2CH2S( O2) CH3,
-C(=0) NH2, H N ENON NN NNand N CH3, or
al tefiatPvely, two R20 npoieties are |inked together
REto forma five or six nmenbered aryl, 25 cycl oal kyl,
erocycl enyl, heterocyclyl or heteroaryl ring
Jmh rein said five or six menbered aryl, cycloal kyl,
‘hé%;g 5Ieny| het erocycl yl , and heteroaryl ring is
P and the fused ring is optionally
suBSt I ufled vkt h 0 to 4®®21 noieties; WO 2006/ 088837

PCT/ US200 137 the R21 noieties can be the
same or diffe h ‘elng i ndependent |y sel ect ed
fromthe grroup coxéﬁstlng of H, al kyl, alkenyl,
alkylaryl,

RQ

A )i
U\ /@
(R")n/ Y 1-3

Formula 11

wherein:

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

selected from the group consisting of H, alkyl, alkenyl, arylalkyl, cycloalkyl, -

(CH2)qOH, -(CH2);0R?", «(CH2)qNHz, -(CH2)qNHR®", -(CH,),C(=0)NHR¥!, -

(CH2)qS02R*", -(CHR)gNSO2R¥, -(CH,);S02NHR®, and -C(=0)-aryl-halogen;
the R moieties can be the same or different, each being independently

selected from the group consisting of of H, alkyl, cycloalkyl, -C(=O)N(H)R™, -
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15

[
o

30

al kynyl , al koxy, al kyl am no, cyano, cycl oal kyl,
fornyl, hal ogen, hal oal kyl, hydroxyal kyl, nitro, and
W@ piobiogsssoet hoxy. 5 41. The conmpound accor di nRCT/0S2006/005123
Caim32, wherein L is carb¥n. 42. The conpound
according to Cdaim32, wherein L is ni trogen. 43. The

o héc?gcﬁ%u&n?;&g?gé%ﬁg'?@%% (GRS ive)
iy IRy ) CEPRRC 0By 8044550 =nd
'S@ﬂ@éﬂ?—%b al RPY C?j )

kyI . 44. The conpound according to Caim
32, an .R3 is selected fromthe group consisting
of H ' hal oal kyl , hydroxyal kyl, hal ogen,

- NE30) 3 FORRulaand o @F@a%ﬁﬁna Br SAERIERREOT | 0F 9P

consisting of H al ogen roxyal kyl, -CN,
- N(Nsofczrmt@z%sN N&,GM&;I kyl, -NR 30C(=O)al kyl, and -

( the RO noieties can be the sane or
di f& QQ%N éﬁ h be| ng i ndependently - selected from

t ?:(err%)h&?rﬁbl?%gél SRENB20hndly é‘r‘eké/é d?ﬁﬁcfd de%) o
( cHb§ §erpound (@HQ@WEO Clg I ng:em is BiglErteBiirom the

ngUW"%m%W AT ) e NG JOR™

and:oﬁ)ﬁasu ng of H, alkyl, aral kyl, hydroxyal kyl and
car ieties can bethesmsor

; the R20 _
34.47 1o éﬂ%“POQQé@CB@&' 80 Claiaep ndesreiry RS és seleeiediframthe

groliBRcBisRiiRq ¢ R ol 166 d‘gﬁ@%&@y&@a' LGha0), BGRELD.
-CF@&Y'@JNN i¢<—~oxamwz)am( SORRMED)NREHR) gSORR31,
35 (GF@%%%%R%%E&?%%S%%@% - alk qu%%%%mgl
e
cons B NCR3D 12, -CAMCHOABHO 88837

'C(BF'T %0%%”3’1}%&?@%&@ ﬁ@'ﬁ@i"m&%g@ are

-CHolOt-II@éU-lot oQELOEENHS G, MY, acHz@eiosoa@Hg G@@RL ipd aryl,
-C(Céﬁﬁraﬂ%'éw CHaOH SR L O)(Igle-"g,e-rCO(CO)N(H) cyclo;?rtoggllo ary
~C(=0)N(H)CH,CF3, -NHz, -NHCHs, -N(CHa)z, -N(H)CHzCHs, -N(H)-
cyclopropyl-CHs, “N(H)CH(CHs)z, -N(H)CH,CH,CH;, -N(H)CHaC(=0)OCHs,
-N(H)CHC(=0)OCHzCHs, -N(H)CHzC(=0)NH-cyclopropyl, -N(H)CHaCH,0H,
-N(H)CH2CHzNH3, -N(H)CH,CH,NHSO.CHs, -N(H)CH2CH2S02CHs,
“N(H)C(=0)N(H)CH2CHs, -N(H)CH2C(=0)NHs, -OCHs, -N(CH,CH3)S(=0),-
phenyl-alkyl, -N(H)S(=0);-alkyl, =S and =0.

36.  The compound according to Claim 32, wherein R is selected from the
group consisting of H, alkyl, aralkyl, hydroxyalkyl, and carbonyl.

37.  The compound according to Claim 32, wherein R'" is selected from the
group consisting of: of H, alkyl, hydroxyalky! and carbonyl.

38.  The compound according to Claim 32, wherein R'2 is selected from the
group consisting of H, -CHg, CN or -CH,CHs.

39.  The compound according to Claim 32, wherein R% moieties can be the

same or different, each being independently selected from the group
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wherein said five or six nmenbered aryl, cycloal kyl,
het erocycl enyl, 5 heterocyclyl, and heteroaryl ring is

w0 e®ensdss’ ring D and the fused ring is opti onedT/¥S2006/005123

substituted with O to 4 R2136npi eti es; the R21 nvieties
can be the sane or different, each being

i ndependent |y sel ected fromthe gro?\? consisting of H,
congistiyg of K, eyl cycleaky. angino, halogeRy CN. 4ritasksf s OCFs, -

. ’ i ’
CHPRT PR o (G BT rOINHR G (g eS0REe"

(CHYJ, NS OUR O Chi B0 NHR sellioatyid(RY R@R N QfF OUR™,
consistin - B - - , -CH2CH20O,
-C(E@@%ﬁl’tzc%'ﬁ??gz Fs %WQ%)}%@?@ - C(=0) CHz-
-W_—%W_O[\.gh = ) - Ol (= g is 1
N(%r ?%( a Pl ?}%g %@Z’E(@Z%éoﬂguz%c-g)&g?di)ﬂgl f 0
NRI%SO(R")haORTY -OC=NERP ) al fornula selected from

the group consisting of the follow ng: Conpound
H, NHNNN'N G H3C" \ |

~ HP IININ1/NO Hc ~"
0883 PCT\US;O 6/ 005123 139 Jf/J N
N

, CHs, and -OS0,(R*");or

alternatively, two R?® moieties are linked together to form a five or six

membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl or heteroaryl ring
wherein said five or six membered aryl, cycloalkyl, heterocyclenyl,
heterocyclyl, and heteroaryl ring is fused to ring D and the fused ring is
optionally substituted with O to 4 R*! moieties;

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, cyano, cycloalkyl, formyl, halogen, haloalkyl,
hydroxyalkyl, nitro, and trifluoromethoxy.
40. The compound according to Claim 39, wherein the R% moieties can be
the same or different, each being independently selected from the group
consisting of H, -CN, -CH3, -CH2CHj3, -CH(CHs3)2, cyclopropyl, -CFs, -CH20H,
-CH2-S(=0),CHj3, -C(=0)H, -COzH, -CO2CHgs, -NHz, -N(H)CHj, -
N(H)S(=0)zCHs, -OCF3, -OH, F, Cl, Br, -C(=NOH)NHa, -OCH2CH>S(02)CHj,
-C(=O)NHz,

H N\

N é i =N
—N

3\ —N

: = N—"" and N CHs or alternatively, two
R? moieties are linked together to form a five or six membered aryl,
cycloalkyl, heterocyclenyl, heterocyclyl or heteroaryl ring wherein said five or
six membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl, and heteroaryl

ring is fused to ring D and the fused ring is optionally substituted with O to 4
R?' moieties;
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20

30

3 /IN/ C F NNI HN N N- NI/~
H3C )-o NCI HNNNC 5 N,,0
WO-Dh0eH8SSBIEN N N-) N NaCl 6 HN ~I |
7 NG NN\ G\~S~-Q N CB'N~ "\ /cl
l[i~C ONFH 1INN-\~\ HN\ON-~Cl 9 F

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

alkynyl, alkoxy, alkylamino, cyano, cycloalkyl, formyl, halogen, haloalkyl,
hydroxyalkyl, nitro, and trifluoromethoxy.

41.  The compound according to Claim 32, wherein L is carbon.

42.  The compound according to Claim 32, wherein L is nitrogen.

43.  The compound according to Claim 32, wherein Y is selected from the
group consisting of: -CHg-, ~=CH2CHa-, -CH(CHj3)-, -CH2CH;0-,
-CH(CH,0OH)-, -CH(CH20OCHz-phenyl)-, -C(=0)-, -C(=0)CH>- and -
CH(C=0)0-alkyl-.

44.  The compound according to Claim 32, wherein R? is selected from the
group consisting of H, alkyl, haloalkyl, hydroxyalkyl, halogen, -N(R*),, -OR*
and -CFj;

R® is selected from the group consisting of H, alkyl, halogen,
hydroxyalkyl, -CN, -N(R*®),, -OR®, -N=CH-alkyl, -NR*C(=0)alkyl, and —
NR¥C(=0)N(R%*)y;

the R® moieties can be the same or different, each being independently
selected from the group consisting of H, alkyl, cycloalkyl, -C(=O)N(H)R*®, -
C(=0)OR%, -C(=0)alkyl, -(CHz)qOH, -(CH2)qOR®", -(CH2)qNHa, -(CH2)NHR®'
N(H)R®, -N(H)S(02)R¥', -N(H) C(=0)NH(R¥), -OR® -80(R*"), and
-SO,N(H)RY; |

R0 is selected from the group consisting of H, alkyl, aralkyl,
hydroxyalkyl and carbonyl;

the R moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, cycloalkyl,
amino, halogen, CN, CHs, CF3, OCF3, -(CH2)qOR¥, -(CH2),NHR®!, -
(CH2)C(=0)NHR®', «(CH2)gSO2R%", -(CHz)qNSO2R?", -(CH2)qSO2NHR™, -
alkynyIC(R¥"),0R¥", -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*),,
NR¥C(=0)N(R¥),, -N(R*)SO4(R?"), -ORY, -OC(=0)N(R®),,

" independently selected from the group consisting of H, alkyl, alkenyl, alkylaryl,

2
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10 WO 2006/ 088837 PCT/ US2006/ 005123 140 iN rtci\ p

IN® -/ all ~OW2 11-N| f1~C N H-tl 'N' 11 ~,
W0o-200608883D NH+ F~c~\~" H rH-~a 12 Nyl ~, 1 a P&I/USN06/005123

[i~C O 7 -" F~¢c'NJs" Nc N8N~ Np 13\ N ODW NN

HcN/, p\~a ~r M14 ryic, OW NI\NO-~CI F NN

15 H N
=~
VAT <N\N — )
§_N 3 \ ” \N/N\
=, N CHs, and -OSO,(R*);or

alternatively, two R?’ moieties are linked together to form a five or six
membered aryl, cycloalkyl, heterocyclenyl, heterocyclyl or heteroaryl ring
wherein said five or six membered aryl, cycloalkyl, heterocyclenyl,
heterocyclyl, and heteroaryl ring is fused to ring D and the fused ring is
optionally substituted with O to 4 R*" moieties;

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, cyano, cycloalkyl, formyl, halogen, haloalkyl,
hydroxyalkyl, nitro, and trifluoromethoxy; .

Y is selected from the group consisting of -CHa-, -CH,CH>-, -CH(CHj3)-,
-CH,CH,0-, -CH(CH,0OH)-, -CH(CH2OCH2-phenyl)-, -C(=0)-, -C(=0)CHa-
and -CH(C=0)0-alkyl-;

m is 0-2;

nis 0-2;

gis 1or2; and

ris 1 or2.

45. A compound according to claim 1, having the structural formula

selected from the group consisting of the following:

Compound

Number STRUCTURE

H,G

>/~
N
W NP Y
‘YN a
@
e

HO 2
SNTUNH,
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e
2 AN I N/IN/\
N

Y 10948
he NVQ/
MO, Z

NH,
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531 nhipbinkthosl according to Claim 52 comprising administering to the
patient (a) an effective amount of 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 additional agent, drug, medicament,
antibody and/or inhibitor for treating a CXCR3 chemokine receptor mediated

disease, in combination with a pharmaceutically acceptable carrier.
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54. The method according to Claim 52 wherein the compound binds to a
CXCR3 receptor.

55. The method according to Claim 52 comprising administering: (a) a
therapeutically effective amount of 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 medicament selected from the group
consisting of: disease modifying antirheumatic drugs; nonsteroidal anti-
inflammatory drugs; COX-2 selective inhibitors; COX-1 inhibitors;
immunosuppressives; steroids; PDE 1V inhibitors, anti-TNF-a compounds,
TNF-alpha-convertase inhibitors, cytokine inhibitors, MMP inhibitors,
glucocorticoids, chemokine inhibitors, CB2-selective inhibitors, p38 inhibitors,
biological response modifiers; anti-inflammatory agents and therapeutics.

56. The method according to Claim 52 wherein the disease is an
inflammatory disease.

57. A method 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 Claim 1 or a pharmaceutically acceptable salt, solvate or ester thereof.

58. A method of treating inflammatory bowel disease 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.

59. The method according to Claim 58, 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: sulfasalazine, 5-
aminosalicylic acid, sulfapyridine, anti-TNF compounds, anti-IL-12
compounds, corticosteroids, glucocorticoids, T-cell receptor directed
therapies, immunosuppresives, methotrexate, azathioprine, and 6-
mercaptopurines.

60. A method of treating or preventing graft rejection in a patient in need of

such treatment comprising administering to the patient a therapeutically
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effective amount of at least one compound according to Claim 1, or a
pharmaceutically acceptable salt, solvate or ester thereof.

61.  The method according to Claim 60, 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: cyclosporine A, FK-508,
FTY720, beta-interferon, rapamycin, mycophenolate, prednisoione,
azathioprine, cyclophosphamide and an antilymphocyte globulin.

62. 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: (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: beta-interferon, glatiramer acetate, corticosteroids,
glucocorticoids, methotrexate, azothioprine, mitoxantrone, VLA-4 inhibitors,
FTY720, anti-IL-12 compounds, and CB2-selective inhibitors.

63. 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: 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: methotrexate, cyclosporin, leflunomide, sulfasalazine,
corticosteroids, f-methasone, g-interferon, glatiramer acetate, prednisone,
etonercept, and infliximab.

64. A method of treating 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 1,0ra
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,
glucacorticoids, chemokine inhibitors, CB2-selective inhibitors, caspase (ICE)
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inhibitors and other classes of compounds indicated for the treatment of
rheumatoid arthritis.

65. 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
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.

66. 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, FK5086,
steroids, corticosteroids, and anti-TNF-a compounds.

67. 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, 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 salt,
solvate or ester thereof.

68. 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, or a
pharmaceutically acceptable salt, solvate or ester thereof concurrently or

sequentially with (b) at least one medicament selected from the group
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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 therapeutics.



