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wWAMAGEI ST ACTIVITY Field of the | nventi on TPET/US2006/005265

present invention relates to novel pyridyl and phenyl
substi t ut ' [ Ipeg di |
ant agoni s i ons
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S BIFEBAZNE R ERITINIES WiTIE CROR 3 A R A IQRIST,
wi t h chenoki ne acti vi tmiwr nore such
ant agoni sts i n conbi na known
i mmunosuppressive _agents, non-limting exanple(s)

i ncl ude Met hot r exatFdeld of therlavention c| osporin, FK- 506

and FTY720, nethods of preparing such antagoni sts and
nmet hods of using such antagonists to nodul ate CXCR3

o} e BreschitipumyRibltét & Ayl oy gy BReitSapSliuted
pipéraxing-piperidingsewiimpéR8 aotagimigtadtiviy,i prarmaceaticale
R TR MOAE e —
antaf8nisePmdbdrhenation Qi cﬁ?@@orﬂﬁéuﬁ@@wth 'HP\'tein?G?l%iﬁ& activity,

include but are not limted to 1inflanmmatory _
one phare sush @nsaganisip 4n gaabingticanwid sngwb doeshuriistipasessive

aodts hTERY PP S IghaLBE MahoBREat: InEHEREE b5tBsporin
FKdlcaanedl FTYTR0htetticrnof riephfitg Fsa&n@fmfoniém pfd methods of
di abetes, viral neningitis and tubercul oid | eprosy.
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rejection I"l"og nografrt rejections
(nohdimitir g rexdae) ple SiCKERGM(MNIx e, THFativis\andl pA¥h¥tactic therapies)

enpki nes constitute a _farm of snmml| cytokines that
of P AR GANTHONS HBEh FalIoh Nan derBguIPlEa ot JRgegees and
corldits LiE '(Cglggs 145)' ;Ea ’%%% PESEHMb#@ét?\a“”‘i{n“%% bupafEH %ﬂi/nglit %06&3
inflsmmatepyrc@TditigriD@Epriasisdarecinfbmmatondbowealddisease),
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bl ood cell’s),

_(other_ than red including |eukocytes
diabgisls, dkaliaaningpisiang tubsnedgiddeprosyce astagonist activity

e 3R MM i Bicert S0 B the B TR by o B Hap KR5S R as
graRGélddfianqalsgtaftGind Amdigrafo rejecticrs fowlexbimple)chenot axi s,
ot her changes can be sel ectively induced

BACKGROUND OF THE INVENTION

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

basophils, mast cells, and lymphocytes, such as T cells and B cells. In
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by chenoki nes in responsive cells, including changes

in cell shape, transient rises in the concentration
wotoosissoacel | ul ar free calciumions ([ Ca2+];), PQr/asme005265

exocytosis, integrin upregulation, formation of

o
by %ﬁéhﬁidé&ﬁn redporssivd bells; hmméﬁngmaages aackly shapgdearsient

the 1 nflamrat ory, response g inf] aqﬁ%tora)ﬁ
rlseasem thecgoncentraien INETASE AR TraRa wmaoagéﬁq ule

. oty
xS Biagi §FrseRhB). 19PhiBBH ool R TpIRAER .10
leukBRfiasg dnaebsiraten buvst cdssbonanuecumbllémktn:yb@admtmsed

upon this conserve %ste ne he fam I¥) can be
Thusyviheechenekines afe ey Bioasrhet! %‘H ?m@‘ﬁ‘*@"% RSPORSS%. C

ca@%ﬁ&ﬂ%ﬁ%@ﬁry@ﬂ%‘éﬁr%@%bncH\é}thdé\%@Sné eikfhvAdflion to sites

are separated by an intervening
of [resdtibreoigflagmatidn. 8, 1 P-10, Mg, |-TAC, PF4, ENA-78,

GCP- 2, ,. GRO9, NAP- 4 the C-C

T5 Jheramekings gr%rﬁﬁgﬁ‘ iR@aTY SR RN ST o
coﬁf%%‘%&vc?gﬁ% ]‘srgm %S@ﬁid@ocﬁfﬁdsr @éé&@@d@thlﬁ con%er)ved
cy$Barggmotit, rthe fammndn Ibarﬂlwded into_ digtinct branehsiso ficludiaahe

%g(atlc:,%gmlqsh?nepse %%@glne,ss)pw @gﬁﬂﬁ%‘?wstﬁw@ cagr{s%?\?ed cysteines
argégpggﬁﬁaé m/r opﬁk&fﬂl@ﬁlh H‘gélaué (6! é‘t % g FZEREPOI\I%W%Q—TABSPFA

actfvating pep are
ENRI7EN GO GROna GROR sSGRAY, MAPQ/MMPst)oand the C-C

neutrophils. The CXC.chenokines designated .
chemsinas§-charaakiaasbin whisftherist Mg &ﬁs%ﬁ%d Ystgipes are

terf
AT TP R B s e
' BQ@@@IIMGM river BhhinBeR0G. Ay, TRim0gNGIesy TG@ayMeﬁka?\eéii%
eneral é | ess selective and can 25 attra

(W%))eMOQifCX m@w@mﬂmypegtropmueuapwgean%@ewa@ple

g EePemakne B Tls (LoX RO GROIERHED,
ne‘iltﬂr?n@ml%@n\/étlrﬁﬁ EEfide2 ic AR M ErelpotdRPcRerabditdctards and

éRegu a ed on tivation, Normal T Exﬂ\gr essed
actinatoge of peetipphilendThe RXGrabemRkiGS dasgnaiag Mg monokine

r ot 1
i etta M M Teh b Fobolp G300 0
préfeifpareqydresularly activehoieyueing dhﬁmmiexnsatf em:ppamld pasigheral
chenpattractants for neutro hils. @/%em)kl rec%g or
bleediynephrrytes CErREBINIRAG AEIFHErAY 1858 SRIRPUVRAD gaéh

t&é&ng 9@@&9’ qg%‘%é@%%% gssg‘%%cw Usgfesgib Sainophs.

b%@hﬂ@% (ylﬂﬁlﬁooyteﬁmﬁmatwahkl@meﬂsem chempbkines ssieptas
S el te chemotactic proteins 1-3 (MCP-1, MCP-2 and MCP-3),

RANTES (Regulated on Activation, Normal T Expressed and Secreted), and
the macrophage inflammatory proteins 1o and 1 (MIP-1a and MIP-18) have
been characterized as chemoattractants and activators of monocytes or
lymphocytes, but do not appear to be chemoattractants for neutrophils.

A chemokine receptor that binds the CXC-chemokines IP-10 and Mig
has been cloned and characterized (Loetscher, M. et al., J. Exp. Med., 184 :



10

15

20

25

30

t ransmenbr ane- spanni ng donmai ns and has been shown to

be restrictively expressed in activated T cells,
w@e@bessm i al |y human Thl cells. On bi ndi ng of PCT/82006/005265

appropriate |igand, chenoki ne receptors transduce an

ob 8 e G S GRERATS aCH PRI folmieddseasion with seven
trbﬁém@ﬁﬂirbhé fanﬁmgfddmam@%ﬁé@faéé’ﬁ‘shaﬂﬁ t{)g)%erfé%ﬁfctlvely

nmedi at es Ca2 calciumion I zat1 on an
expressedin ectlvated érscpﬁilﬁs Eraf@relrmallxa henenvT iyl céﬂ&:R@n binding of

R BSGRBHO R HEPYR Rl e 8 SRR Ay o
thlr@u?lh1 ﬁﬂ@b@@ééléteﬂr@yﬂbt@ﬁbesuﬁhi@m 4 Papid 'ﬂﬁirééée ﬁ?h‘h’é@éllular
neutrophil -activating peptide 78), PF4 (platelet

calgitg congentsatiamhe CC- chenoki nes MCP-1, MCP-2, MCP- 3,

\ympbe {eEoRer piidiargs O O ) ot s ghemotaxds

in reBponéé b EP-HOraet Mig CXORS ekppesdinglceidshow no SIgnlflcant
Chenoattractant), has also been found to bind to the

respoasede the OXGrchamokingstl L, tGROwd NARN2a GCP#ngranwacyte

chERBEIE prblE), are FrtRipketived BrulEPhikebMaingpepioe
78XER3; {atelstifietoed), briteTTelibemkirdvitre1 | MGME, MCP-3,

selectivity of CXCR3 are noteworthy. The human

MCtdp i P-ls MIRH Hhi RANT FSe 43001 gataxin .oz lyophetacta. Noreover, a

t*i SRS e R T RC e AEI TR Ro e T Sl7ibhe? &,

Cakmoaltragihint), has alsetieen Qhd t6 4nd fthell@88pior with high
Addi tional studies of receptor distribution indicate

- atfiRgy and m@d%%fwtl@@@ueéew&e& Herleelkprestaloxutrap. Med., 187

Is whi ch are CD95+, CD45RO+, and
293?)4&%%11%3\? a’’phenot ype consi stent with previous
act i 'vraialreﬂtncuid daml:?hsmn f bpatan GXOR3 ﬁ]i’c&h ivafdd) Tdgmbhocytes
25 expre this receptor.
aﬁﬂgﬂéﬁ é glec w}ey @‘ss%%%?ﬁ Frequqt gw&r@a e J}Hm%bsﬂcggtqrés
highly ﬁ)ﬁpﬁ'ég%dblrpﬁﬁ?%ﬁvé%bgqfly bliPlvas HATREIES in
whi'c ave bee 0 att e.

n reporte ynphocytes

repting MOgMghaugiss mavicey s o granumcyMSF(leSS. eRANTES)in.

et b3 PR B ATt AL MORAEYE Slis FiTREe PR ciatiiputian
indfIRE YRSt is THesy CBSUcERs &itd Prrestsf@kcii@, ﬁﬁtﬁu&?ﬁ@}%éns which

recept or i'S |nvolved in thp sel ective recruitnent of
akst EBOBor CP4BRA’s and GRABRAEL Ry Rheeatypawonaistent with previous

G BBl A L Ee R EBR B ERA® sP anfilpse K cets aiso

exuebs #sib réceptbr.8Thardlaatine exprssidieimdkdtivatediigipRd§tes is
o’rFI:JiOtem chenmpattractants for 3 WD 2006/ 088919

pioresh Oeca0es oter rﬁ%‘%ﬁt@(ﬁpﬁ‘?ﬂ" chemakingsr Whighyhavgrpansrepprted
td Htrh 1yMhPtbd T4S MER-1 WIBRRSYiRP-3, MIP-10, MIP-1p,
RANTES) are also expressed by granulocytes, such as neutrophils,
eosinophils, and basophils, as well as monocytes. These results suggest that
the CXCR3 receptor is involved in the selective recruitment of effector T cells.

CXCRa3 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
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particularly effector cells such as activated or
stimulated T |ynphocytes and natural Kkiller (NK)

W(aetboms:(ﬂ'saub D. D et aL, J Exp Med., 177: 1BOPOSH8d/d05265
(1993); Taub, D. D. et al. . ImTunoI , 155:

e BIorEs e A gt of ﬁh&% b ahaaTaG e T Pintitdes.

panioulasg\uiestorails bublﬂ@& msaté@ il ét.rﬂulaﬁéd TWVRABROGtes Bhd
n recognition, possess Ccy t ol ytic activity
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chrmtaX|s (Cark-Lews, I. al ., J.
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% o oty abBiHSt oBfig Mo a3 tiripr 88 and virglinegged
cer:ls:% %n%l's‘fél'xtm 23)) Mig antdadmcnaﬂfkptri%Elﬁerrﬁ@tﬁn‘an R3séntial
. nant human ave
bnpé%‘é?qr%%@ﬁﬂ? rec@%fﬂa@m ﬂeaih?hefirewmly.Inqqqetm%utrcr@"
SABBREVCs K TavAs, L2t Gk 9OB/oFc mPbee: 98- 238k (1607,
1301 1314 (1995)). Wile een reported'to

Helbeyt.ce. Ahemlt ab(&oloChmmpE@@ egsgagwseee ((9atpanB. D.

ClBlicEents. ™ ot FhRErd Mt 2%RH, SEodioA: dhnto i a7 Fasan. in

addiforasbth Té'c&@nﬁlﬂaﬂﬁhuﬂﬁ'éﬁh\lﬂhg éﬁd Péddrmﬂnaﬁ\ﬂ%rﬁan rnptmsrﬁlé%

such an effect (Liao

berSUIEPDBiEd to0UE)E Calphan fikx ot ifiluating Jymﬂx@cyt%(ﬂl].)

(BT 20,7550, MARESR, I RESS, Yhi Eoer
resuctbd as |r|inuUel cinsotakisxafdndi vy te S friptroqTaub cDt BNeeds, J.

T AT AN ——

ldg’ﬁgﬁég)up%ﬂégﬂpp{éﬁd ﬁﬁ?)égpea‘?w ny@%@qﬁll/%,rand do not show
suehcapbibartyizioi, Fi st al, 25 . Medlhlassa tﬁﬂ‘emBMrow%l)oCole K.
1t t naent r
Erq a'delﬁn? PW %fﬂ@?ﬁ %Oé@%é@@@éﬁiﬂﬁn o fewe'ﬁgwgﬁnéuced
iniaNE ety ©h 88RIXhInfd ditld %L&fh %ﬁ)ﬁﬁj éss?? 'ffked drug

VItrO suggestlng arole as a ne ator
eruptions, tqmnemﬁdﬂei@:gedacmmeduymsemmtl\tﬂyrmspoed;és and tuberculoid

e Py Ao s U ARECARIY im0 e stufendes SRomeler . a
e)@erlﬁierﬁbl gloﬁx@rdloﬁé@hrltMﬂ@nd]eﬁéen?ﬁ&ﬁgli’élle(r%@%?kefhalomgelltls

iolil . et al
IP 11(895 a ncggﬁt inpyivapantitumgr effegt th%wm}ﬁdqell depspdent, is reported

to #;5 aﬁ@#@t#ki%ﬁbe asfsSis U EaR PRl SOt
de@@wmheambf NeScells i vifto,esugestinga rofe a@ahne@atmd:tfwd cell

i nterferon na whil e the expression o
fep%'t@% a&@vﬁﬁ%ﬁ@ﬁﬁ?@@nﬂymrmlzﬂ@@Hpe‘@@m_fgr example) (Luster

A RSTANPPOPELGOI2ERp. Med., 178: 1057-1065 (1993); Luster, A. D. et al.,
J Exp. Med. 182: 219-231 (1995); Angiolillo, A. L. et al., J. Exp. Med., 182:
155-162 (1995); Taub, D. D. et al., J. Immunol., 155: 3877-3888 (1995)). The
expression patterns of IP-10, Mig and I-TAC are also distinct from that of
other CXC chemokines in that expression of each is induced by
interferon-gamma (IFN¢), while the expression of IL-8 is down-regulated by
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| FNJ (Luster, A D. et al., Nature, 315: 672-676

(1985); Farber, J. M, Proc. Natl. Acad. Sci. USA,
W@7200602088% 5242 (1990); Farber, J. M, Biochem P(BI/UBMG/OOS%S

Res. Commun., 192 (1): 223- 230 (1993), Liao,

G, o8 g7 TN (3088 el e e

Nl AtadIScindSh, 8BpbR88-5242 (180aYIFarbéd . |\/B8B%o'ﬁ18:3ﬂ
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CPeh- Evel b i Mo é%gié‘é%@#ﬁr{ﬁ@%s (Uguoui ont,

M @ﬁembkme@gre réc gﬁ&wsé thegﬁl ('rﬂ%ﬁg‘)o’_F for the

Baggi ol i ni, hi n
regmtitmiert-of anhmw)s) SemealsCthtemkmes dieié éownd tczc elrcut

byl R ] SIS 1B 1000,
hdweUiR Ofiel efre ilsh Mdivecdn grarﬁMcyﬂbé% 8Rd PhoYbdEERIgidccioni, M.

receptor is which does not recognize numerous other

el @he -|~ﬁd§7f'&lwwlmﬁﬁcr64d6§ﬂ%8@ Baggislin M. \ancpet e Prahitden,
R TR 17 T 0D TR RA B e P10, i

anchiaT ACt emich ae $e1é¢th/renattheurlantuombhamiphocyteb epichitiing
for exanple, delayed-t _p cgersen3| tivity

uch
acfiaiest lyraphesytes abs Nif opks @noiWHCR NG XSdts A Feoeptor

: I
W RO Rt B IS @w‘?‘%&%ﬁm@y?@%ﬁ%@%ﬁ’%ﬂ% A GLEys o
selqahpbqra}teespfbepnesa@na CXCR3 receptor as a result of

t { b t t t

a1t A8 VW B e ireiiians: findresapolciorgands Sites

formdifén of/‘!h'ecéheﬂ"é&eﬁﬁlc in'ﬂﬁ#é?téglr{ FPI%Hrﬁat’%Yy |esians, such gs, for

|nterferon£¢ paysaroeln
e@mmexddeye YRE Inymﬂsemﬁltlwsmphmyt sites plvital anfkeahdny and

| h
oo RR08 RothEn Rl B PR el oty B
expﬁéésﬁol’ﬂaM?mbﬁ@Bytb@’pﬂ)arﬁ@@I@ﬂlenlym s, Bbaflh§ @8GRCR3
states such graft-rejection, in | ammat i on,

reeeriQras & r@salttqﬁ pEvaiionrsan berecryieinggiirflammatory lesions,
sHbB o ATERNAN dndpY St SR B0 SR T, e ST
indiicedioehllyc byrrderiei®nhgarnng. TausaBXE R P priysec e ¢ el
soiBSobinaT ks by odaparidatposi ool uch o5
achvegsiedinday te%&c‘#%%gao gg‘% O}élgg%rﬁﬁ'{g%? SRtiRh i A BRecdr T

WO 2006/ 088919 P
cells have been implicated in a number of disease states such as

graft-rejection, inflammation, rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease and psoriasis. Thus, CXCRS3 represents a
promising target for the development of novel compounds having valuable
pharmacological properties.

Reference is made to PCT Publication No. WO 93/10091 (Applicant:
Glaxo Group Limited, Published May 27, 1993) which discloses piperidine
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acetic acid derivatives as inhibitors of
fibrinogen-dependent bl ood platel et aggregation
whaooetggdtihe formula: R2 R3 R4 HN ~-1-X\' 6 YJPCT/US2006/005265
YZ-CHCOZH RI-N> An illustrative compound of that
o B eTalg G Ty o Ber ol P sbp R bog pftete
aggrezation ha@mgcﬂhecfaﬁnulaa. Uiach & CIA. S. A, Published
April 29, 1999) which discloses piperazines as

pl atel et aggregationrpnhibitor3e having t for la: X5
B X~ A/ DWNRI X2X1, “‘XzX4 1 Ref er [ i so
made to US Patent I| atl yUS 200 /0 Z’L87 'SCCH'
(Appl i cant : nco et /al . ubI i $hed \Febr u ry 14,72
2002) WwwiTh di scl met ho t r eat\ graft

rejection. Ref erence is also made to PCT Publication

03/ 098185 A2 | i cant: Renovar, Inc.,
Pubf”\PéW&g %%H@&?Bé‘?o OfEBAgg en@s h di scl oses et hods
of di agnosi ng and predlctlng organ transpl ant
rejection by detection of chenpkines, for exanpk

CXCR3 and CCL chenoki nes in urine. Reference is al so
made to PCT Publication No. WO 03 882335 Al

(Applicant: .Qumto ar nace al s Co,.
Publ i shed Cct\yber 0 whikch di/sclo es t hods
of screening Nand nmen of BGNWBCHCO.H

di abet es by Ffdet ecti ng the expressi on dose of a CXCR3
ligand in a biol ogical sanple.

Reference is also made to PCT Publication No. WO 9/20606
(Applicant: J. Uriach & CIA. S.A., Published April 29, 1999) which discloses

piperazines as platelet aggregation inhibitors having the formula:

B
/\ A/\D

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 chemoakines 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 CXCRS3 ligand and methods of



Ref erence is also made to PCT Publication No. WO

02/ 085861 (Applicant: M| ennium Pharmaceuti cal s,
w0 p@s/ 08899 | shed Oct ober 31, 2002) 5 which di sSeCDEER06/005265

i m dazol i di ne conpounds and their use as CXCR3

anta hawi he, formul a: x~c/ x2 >
d'ﬁsna%pgaw% e Ry Sseothie e S¥piesdidn dhge BRaeXCRA

Y i alBiokRficdl eaelés al so made to PCT Publication No.
03/101970 (Applicant: SmthKline Beecham

Cor pqr bl i shed r. 11, 0 whi ch
ai s CRE ek calSe Al teobpa Hduicaan Mo deloBBsey s
h 9
A BTt B R, PLOWT A SR GER Bt 2002
5 whicthbsciases/mdami‘;dlme obmplands andethelr sisecds CXCR& - /
ef erepce s also made to US Pat ent
’%EPP'EE?“%Y{ %@“ 13003/ 0055054 Al (Appl i cant:
Medi na et al, Published March 20, 2003) which
di scl oses conpounds having the formul a: Y4xt_R Y&?--Y3
R R4, --,N\L R3An|IIustrt|veco‘rr}'nﬁfjkof

t hat sgrl es [ CIF'@\/__\/Rw R®2 Tf’a T“a
c N——C—C—N N——Y—R!
11b R’ l l '5b I4b
R A \R%®/ R g2
R3® C
Ri22 R% |Hg R?
p
Q
R12b

q

An illustrative compound of that series is:

Saebling

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

having the formula:



ON NNN F3C 10 Reference is also nade to US Patent
No. 6,124,319 (Applicant: MacCoss et al., issued
wGe@bestyer 6, 2000) which di scl oses conpounds PCEER2006/005265
as chenoki ne receptor nodul ators having the fornmula: 8
WD 2006/ 088919 PCTRMS2006/005265 Y Z NR K)n N M
Ar Reference is al $0 made to PCT Publication WO
03/070242 Al. (Applicant: CELLTECH R& D limted,
Publ Fehed Algust ,\Wh Rgi scl oses conpounds
useful asX"chemdki neN+€cept o {ﬁhibitors for the 5
treatnent of innla ory di seases" having the
formula: O n | k3-E M KI R2 There is a need
for conpounds that are capable of nodul ati ng CXCR3
activity. For 2xanple,Rthere is a need for new
treatnents and therapie% for diseases and conditions
associated with CXCR3 such as inflammtory to
condPiilysirative examyle ofithtisefibaistat ory bowel di sease),
aut oi nmune di sease (nultiple sclerosis, rheumatoid
arthritis) and graft rejection (allograff and g

zenogr gctions for exanp g). The & need for
nmet hods dat nent or prevention or|anelifpration of
one or of diseases I tilons

associ at edw HCR3.N+15 Ng a need forgnmet hods

for nodul ati ng CX
provi ded herein. SUMVAR &ENTION In its many
enbodi nents, the invention provides novel conpounds of

Reference is also made to US Patent Application No. US

5 2003/0055054 A1 (Applicant: Medina et al, Published March 20, 2003) which
discloses compounds having the formula:

X
Y1/ \Y4

| | ®

Yz\ /Y3\’/ R
z

N
R4
~a Sl gs

An illustrative compound of that series is:

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:
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RT RBBRa3 RZRX | RRe ZN'") RI2 (R-o)m-.~N N D

W@ Bvoe)ps89¥9- Formula | or pharmaceutical |y accepCHDE®06/005265
salts, solvates or esters thereof wherein: Zis N
C(R29), NOor NOH Xis N, 0, alky}y, cycloalkyl,
heteroaryl, heterocyclyl or hetero yCl:JQ 5 Rl and

R2 are independently absent or present, land if present
each is independent sel ect ed e group
consi sting of H, av%)gl koxy, {al kenyl, carbonyl,
cycl oal kyl, cycl odlkenyl , al kyl rylal kyl, aryl,
am no, al kyl am no, INgl | am do, cyano,
hydroxyl, urea, -NH ™NCN~ -(CHY) gOHA - (CH2) gOR31,
-(CH2) gNH2, - (CH2) gNHRSl - (CH2) gN( R31) 2,

- ( CHRpHreRE N-Ht8d made to( 1@62“) B@ﬂ&:@ﬁén WORRDBOBROAR31,

N(H) - S(O 2- aI kyrl1

(Arip O B TRCHIRS ) Imid) Bl Austusfayada
dlségzgg %%mbg ’usEﬁﬁ %Zﬁﬁéﬁhoklr\%rteg%@{%m;ﬂ"}‘ Biltc9r§|f5V he

tréathesrd of difidmmatoty déseaisesy hbeing lthe @rmallaer nat i vel y
when X is N, the N taken together with the RL and R2
forms a heterocycyl, ds heteroaryl or -N=C(NH2)2; RS,
R4, R6 and R29 nvieti can be the me or different,
each being independenily selec q,{n the group
consisting of H alk al kyl apyl , argl ky -CN, CF3,
hal oal kyl , cydboatkyl, "ha hydr oxlya-l—kmk —E

mN(RSO)C( =0) R31;

- N=CH (R31), -C(-)N(RSO) -

-S02(R31), -N(R30)&(=0 N O) 2

R7 and R8 are the sane or different, each bei ng

| nde endent |y selected fromthe group consisting o

Rete, is @ ngadchioy icompaundsdhgt arersapabie pf modmlating CXCR3

o2 ko AR 0 B Lo g s o
dis€43&Y and thnrditiens assdmpmmgmm aabmlb mﬁI;a?‘rdn%go Y
cqrm@{zs?gé}_?lﬁgg qnéiH?a m atot(')yr bgwéleélggésle\seagtmmm%rr]m disease

(multiple sclerosis, rheumatoid arthritis) and graft rejection (allograft and

zenograft rejections for example).

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.

SUMMARY OF THE INVENTION

In its many embodiments, the invention provides novel compounds of
the Formula 1:
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=S, =NH, =N(al kyl'), =N(Gal kyl ), =N(OH) or cycl oal kyl ;
the R1O npieties can be the sane or different, each

wheinagssdsindependent |y sel ected fromthe group PCT/US2006/005265

consi sting of H alkyl, cycloalkyl, aryl, heteroaryl,

het erocycl enyl, hetgr q@yﬁl yl, alkylaryl, arylalkyl,
- CO2H, 10 WO 20Q64Q8BQLINEMF/ US2006/ 005265

hydr oxyal kyl , -C(=C -(CH2) gOH, - (CH2) gOR31,

- (CH2) gNHR31 - (CH2) g3 0?30 hal ogen, =0, and
-C(=O R31; the R11 noi etlesl t he same or
different, each being |f$6"é1bend ntlly selected fromthe
group consisting of H, alkyl, A blAal kytd aryl, 5

het eroaryl, heterocyclyl, het(er cycl erI al kyI aryl ,

arylalkyl hydroxyalkyl %?ﬁéﬁqde COZH - (CH2) gOH,

NHR31 gN(R31)2, - OR30,
orﬁgﬁgg@qeuﬁce@jly %ﬁf@pigqle@ahslso ates RI estays éhérest vherdin:

t he Z‘st?sn@ ?R@’t hér&q{l Epach bei ng i ndependentl y_ -

sel ec € group’consi Stl ng of H, alkyl,

10 X:(SZN) N(-W&YCHW)WO ChBies | or heteracyclenyt
NHR31, “and - 900 § ;')S ForLegnyt
f| Vv %% ﬁééﬂ%ﬂ’%%l QER‘;%IF pr@ﬁehbanldeﬁplre,seatgdach is
I
'”ﬂﬁ%ﬁ“&é‘%wfeh%‘?%‘? REREUE Giovh halRhBiet L, ek sikanm.
caghanyl Nyolrakydj eyaloalgeyl; alkylasydb&tyldlkyl edryhrarfinbi Qikgﬂahyno
rﬁ@n& bsti (t)ut e% wWith 1- SJéndipendent:% sel ect ed
Réht. )farm 5263"'?‘1'?)(? ddEXV dHehe- '\ll slah@%r (CH2)OH,
cl el e o)
) CSE%)E@ cop,é?'i?’?ngf <09*2>q"”ﬂﬁ° ?@@E@W% TSR BINAR,
~ m&y§ i ar(lQHe)q falS@z ﬁ‘l((ﬁ-lz)ﬁdbymHﬁil ]gc-m(bsxy(H)alkyl
any i
N QBRSNS O Sy SRR IR OViHdalkyh
"S@ENkal)?_ZOS@DEbMnﬂ(v-S?Nm)E%MalkW aldi%mafl %
Ith ) | kyl
b ke T
t I
PIXTOR: BN tpk6n SIRB0K0 Wit IR GHELA orws ayhetegooycyl
heterroal‘ydjor emao(tmé)z (CH2) gOH, - (CH2) gOR31, - (CH2) gNH2,
CH2) gN( R31 CH2 =0) NHR31,
%S%ﬁd R26 )%N(&m?:@ihe (sameztgr ?Mtjﬁmg

| degzm@mgfé %t@%ﬁ@ﬁ&e%ﬁ%h aralkyl,

Eg) leraalkyl, cglratiyl haid\gl(dﬁsay@(@@)afk?ﬂl -N=CH-(R%"),

RS B TR Wk remeisn

NGRS mo) N(R30)2, - N(R30)S02(R31),
- N( R30) 0) 2N(R30) 2, - OR30, -OC(=0) N(R30) 2, - SR30,
R"and R? are the same or dlfferent each being mdependently selected
from the group consisting of H, alkyl, alkylaryl, heteroaryl, hydroxyl, -CN,
alkoxy, alkylamino, -N(H)S(O).alkyl, —N(H)C(=0)N(H)alkyl, <(CHz)qOH,
~(CHz)qOalkyl, -(CHz)qN(H)-alkyl, -(CH2)qN(H)-S(O)alkyl, and
~(CHz)qN(H)-CO-N(H)alkyl; or alternatively R” and R® taken together is =0,
=8, =NH, =N(alkyl), =N(Oalkyl), =N(OH) or cycloalkyl;
the R"® moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclenyl, heterocyclyl, alkylaryl, arylalkyl, -CO,H,

10
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30 -SO02N(R30) 2, -S02(R31), -0S02(R31), and -0si (R30)3;
or alternatively two R20 noieties are |inked together

Wwo obossma five or six menbered aryl, cycl oal kpCT/US2006/005265
heterocyclyl het erocycl enyl, or heteroaryl r|ng

k%lﬂyls%ﬁd)N(Rd% FCHy) Wbﬁéﬁ%g@ﬁ%‘ @){23?'@'% O

tero heteroc cIe

( )28@33{3 P@PB@B:ZH@@EOOS%%O)R?]sed to ring D and
the fHéSF@U hoRfies 2aftld HoAdte BUARIALA! BN 4 R

noi et 1 es; noieties C

indepeadently, saleetad fim ghe gmmnmsttrigyofs}ej @lkyle dyélb@lkylt Ayl
h&bﬁiﬁwl‘: ﬂ@?g@%\@q Rﬁg‘?!fy ﬁléﬁ?l aa{{% ?enylrgg%yid%;{rgxyalkﬁ
cay gyameieeﬁdbawl (CHIz)qSDIH h(b@?]z)ﬁoRzmsg%ma%)ﬁuhm; ng%H 2)q N(R31)2
C?\?a%/bgﬁbgﬂar 29 @%{;(&(}Lgﬁg ﬁoiy ar al koxy%:/ar bonyl ,
ar al thle ﬁnlmle’mg/ban bedlblé ngie/b?dﬁlgrerﬁaéwﬁ%gg .
RSB A b B .
daec?me@ n);;' y(szmrgf Czt@ﬁz;q R e LRI, and
-S( goRsl - (CH2) gNH2, - ( CH2) gNHR31,
R3 H CH2) gSO2R31, -
LB e (GBIGCANE) GBS
het%e@leaﬁ OI£3 he)%ro@}@%Rﬁ N&éavmgﬁh'@éﬂﬂ'd@ﬂa ngspgndently
selq%gt%@pgn ﬁ(cpyg“d)\@be@mmg D N—m@&(b)smﬁéd)oz oplibnally
SUDE%@%@ L el procis @p&t@a \F0) 2
N( B8O diﬁilés carNo&309 %Mcﬁ@@r)e% ln%
- SR30, - SO02N( R30 2802R31 31 30 , -
lnqe%q*@gggl I)ect%ﬁgonﬁgie(gzgoyg ‘conyistigg o& He el eﬂkemyltddbylaryl

a|wé&%l@y5élﬁyraﬁgﬁ%ﬁwﬁﬁ%§§@w al&lﬁ%mrg’%b(ﬁuﬂm

alky(uiinyORSkyIsy fa Y1, -alkéxycam MR inoafly @ﬁ@ mré/rlarkyl

ara'%éﬁ%%f)aﬁgq( aﬁtﬁx%Ré?gryi t%ﬁﬁfﬁ{ﬁégﬁgyl \aroyl @ysdmaldwho
cybIsERIDEYEbEREhy |, Rimia! GIARRLY hallBhBIHG). hetermaiy,

cycl oal
hetgirearyt, |h$@erpcy¢l]yﬂe hEﬂQTonmlevhylelsyahanyémylt hedoXamn =06, nitro,

ik o SRR PR CRGHETIE TRy SR o
O cHmopis oo o
(CHSophBR ™, ey i(RI;OR™, (xR Haa (=chmey g ORa1,
C( WW:@“%< NGH)RAPENERNOR )R, -c(=0)0R®,
-N(R®)z, -N(R*¥)C(=0)R*", -NHC(=0)N(R®),, -N(R¥®)C(= O)OR?",
-N(R*)C(=NCN)N(R*®),, -N(R¥)C(= O)N(R*)S0(R%"), -N(R**)C(=0)N(R™),,
-N(R¥)S0,(R*), -N(R¥)S(0)2N(R®),, -OR®, -OC(=0)N(R*),, -SR¥,
-S02N(R*),, -802(R*), -0S0,(R*), and -OSi(R*)s: or alternatively two R%
moieties are linked together to form a five or six membered aryl, cycloalkyl,
heterocyclyl, heterocyclenyl, or heteroaryl ring wherein said five or six
membered aryl, cycloalkyl, heterocyclyl, heterocyclenyl, or heteroaryl ring is

11
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(CH2) gC(=0) NHR31, -(Cl2)gS02R31, -(CH2)gNSO2R31,

- (CH2) gS2NHR31, -NH2, -N(R30)2, -N(R30)C =0 N R30 (
wW300050§8984), 30 ( 30)2, and ( ) ( )2, -N R 02r&/US200#05265

OR, -S02N R 30 -S02(R31); the R30 noieties can be the

fu§EEh e Dhand el 2 3 Saopaharbtiteauih i R *
méietiks; aral kyl, cycl oal kyl, CN, (CH2)gO—I ’

- (CH?) | kyl, -(CH2) Oal kyI ary (tCH2 qCaryl,

- ( CHbe FOamoirijes can gses Qramlﬁ ren ETHRPGINEL,

'"d%%@%ﬂ?‘;@zﬁ%‘?"ﬁ%ﬁ%ﬁaﬁ%ﬁ%%ipﬁ%?’*“?éﬁﬁ%ﬁﬁéﬁSfi‘ky'a"y'

alky( | yIthlno alléitRipabiioxy |Qlﬁ%k1‘ekeroaayl alkylthio,

a”&‘}m '@& aJ{gy ’WE@WJ @Jkgn(ycar P) 2 qnl\géalllkxﬂéarwdmyl aralkyl,

aral5) SEUGAN PRI Hapon RSO HF Rk iy,
ca(*bbi@rqlﬂ&ayaﬁo oyCI@HBwuwwwéfwl formyl, guanidinyl, halogen,
ha&g%)}q ﬂéé%g%ﬂ? @'&ﬂ)(oéry_ gqu%g\g%zla%ﬂeroéyélenyl hydroxyalkyl,
hydg thsﬁ%ﬁf *’t‘tll romg g&%ﬂz%lﬁc: en :} JOR, -(CH2)NH, -

Caﬁbmw%ﬁememm R )ﬂma&nwﬁwﬂw (CH)SORY, - »
<05&$@<?§?§ak§¥% BN SR RG N e hepppeelv
O R T ?ﬁ“."‘f%"gf'*"ﬁ?k"{“gmﬁmﬁf%? T A
C%y@bgaﬁ‘ig §° Cri SR ( )1/2 [}ﬁ/i@(kyﬂ)N(Rgfy Y
RSB 5B N REARES: AN
-N(IQ?F‘BO)GNOW(W@)E%N R@‘@GZ) Ré‘?)sko AN Rﬁm qlerRiPy!

O N R Sy B, ks PN R B ;%@(Béf h?é‘sda (59), and -0SI(R®)s;
(Cgﬁé%%&r%%ké l‘uﬁé pFoup é@%m@m@im’w%al-cmﬂq =0)-,
(GH@@D@SQM*R PeNRCOHZ(SO39 R HNRY):, -C(#WRE%OZMW
-C%%mal ylheteriogﬁg) q%%p%%)ﬂ?@ﬂ—pmw) :
CK—IW)C%%‘%% (%Iifslg)'mp(ﬂ S’gﬂlilé(l—llg rﬂaﬁ@ely Y is cycloalkyl,
hei@r@qulg&mem—heteyd)wo}yl whererDHﬁ)agﬁMhd yﬁleterocyclenyl, or

CH2) gSO2NHcycl oal kyl
hqﬁéqogyggﬁog W't {ngr%f:ycl glﬁ and %gt g?oa%/yl mis O

to 4he RI? sidiotes cAPbEAKE sETRAGK &lﬂ‘eﬁéﬁ'@ S&CFEbEihg independently

different, each being independentl K
selected from the group consisting of H, alkyl, al ylaryl, cycloalkyl, alkoxy, aryl,
heteroaryl, heterocyclenyl, heterocyclyl, spiroalkyl, -CN, -CO2H, -C(=0)R*’,
-C(=0)N(R¥),, -(CHR*’)4OH, ~(CHR*),0R*, -(CHR*){NH,, -(CH R*®);NHR®",
(CH2){C(=0)NHR?!, <(CH2)qSO02R?"!, <(CH2)qNSO2R*, -(CH2)qSO2NHR®', -NH,,
N(R®)3, -N(R¥C(=0)N(R¥),, -N(R*®)S0,(R¥), -OH, OR¥, -S0,N(R*),, and
—SO,(R*);

the R* moieties can be the same or different, each being

independently selected from the group consisting of H, alkyl, alkylaryl, aryl,
aralkyl, cycloalkyl, CN, -(CH;)qOH, -(CH2)qOalkyl, -(CHz)qOalkylaryl, -
(CHz)40aryl, -(CHz)qOaralkyl, -(CH,)qOcycloalkyl, -(CHz2)qNHz, -(CH2)qNHalkyi,
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selected from1 to 5; andr is | to 4, with the

proviso that there are no two adj acent doubl e bonds in
w@ngoe/0889my, and that when a nitrogen i s substiPCr/E8200§005265

two al kyl groups, said tvvo 30 aI kyI groups may be

(ﬁﬁ)msqlﬁ@ﬂ(y:l {Gt—gﬁ‘wéﬁiﬁﬁ |s ar(g‘% ceu |caI

CFIQ)E[NPﬁﬁbeo@ kyl, & H@)qﬁ(m)msalaylt F(@'id)mt@mgm(ym, -l east

(Cﬁﬂﬁem@%awawf&r NG e zenpt eyl s
CHELGRUMEICARIT (EPEREO MR FeHIRS O AU RD )

(CBI§)q$€jzlar3ﬂgs-§0Ht2}a,Sdbaf‘adkylt;(@htgbqﬁ@gdysleaws (C}‘,Idf)qrésazplkgl -
jati ive
(CHpRNSSalkY Why(%s gﬁ‘éﬂg\hﬁgb@éﬁﬂh di seases
t

(BN A . S DA B M O Y e
(CHEFS%BEHB(M (@3szt)fES@mHam"WlaKChb)qﬁC&ll\llHnMd?atﬁm

scl er aft re ., allogra
hel"%]oﬁlf‘i PB)?‘ h?‘%ﬁ%‘g\fcﬁf‘ érpcgfl@%rpém opht halgm c

| nf haope l'ﬁx%ibt@s HvbEWR sérﬂ%%ﬁtdlﬁé’r%n@'e%%ﬁs’cﬁﬁn@nd

tunmors. T I nvention provides a nethod of treating a

index@Releaty solectad fredi tieagtoupicopaisting of alkyhtallgdaryl, @reed

el dneoa Ol GpeEi LRl 9oRPr BT TR . LE R

(IR OarENN nqceh)Joyeivaliel, l(oﬁg)qﬁkehacﬁawamﬁl by
accéﬁt abl’e salt, solvate or

(CHa)a ke, ptlevz d@b’aﬂwi%lds(%z)cth”éawl néCHa)s@’é@éélkY'f or

RGeS L PRIl { ARDEE ORI ER e -
(CHERSHS@IN Btk i - H4)CEDHa, n@@ﬁ?@??ﬁrg?@lses
(i EIcH S B eGP £
(s eefy > GERESS; {a'?%'af (CHORERG, CHR NSegEn, -

C&&)q‘Nﬂ(DzalQ/lE@hC@Hz)aNEBOzBWM@Hz)‘qN&‘@badalkgl er upt | ons

€ del a y. en
(CE BB arcat ko SPEIRG TG RN E s
(CH gﬁ@ioz%méfyﬂl (@H; '§O§NP‘Ia¥éﬂ@W QO SO MM SRNoARYPY | Si ng
adm m st a t herapeuti ca all |y effiective anmount
hecbéroa:yclbeyls.hetmecmbyfpau@betﬁf@awﬁl ng to Formula 1, or a
phar FTB.CSI{tI cally acceptable salt, solvate or ester
therr&ﬁ géncur rently or sequentl ally with (b) at
| easi jsan® 4edi canent selected from the group
consi sting of : disease nodj f ying antirheumatic drugs;
nongtashai 6an bedhe same aF ﬂlﬂﬁfﬁn’fo@@ﬁmba@g ingependently

seTShES Flokf 118, Bhiors: COX-1 inhibitors;

ris 1 to 4,

with the proviso that there are no two adjacent double bonds in any
ring, and that when a nitrogen is substituted by two alkyl groups, said two
alkyl groups may be optionally joined to each other to form a ring.

A further feature of the invention is a pharmaceutical composition
containing as active ingredient at least one compound of Formula 1 together
with at least one pharmaceutically acceptable carrier or excipient.
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i mmunosuppr essi ves (such as cycl osporins and
nmet hotrexate); steroids (including corticosteroids

WG /088919l ucorticoids); PDE IV inhibitors, anPClemoaoosms
conpounds, TNF-a-convertase (TACE) i nhi bitors,

L P B rh o B e A %%@mu'a '
aS3P-ametHddedor traiating @IFS’easé@ ot @iaamplé)rtfeatmleﬁt 99'9‘3 al
response modifiers; anti-infl ammat ory agents and

Pallalivherarys cqu heERY, w%ﬁ@tmwer _o&chéahudiseases
<RG0 G A o RERE) 8RBl ARH A6,

esponse
bc'ﬂvel airsédmn) avloiminea® didehsiseci rrﬂearrfdféiﬂ%@wmlscﬁiultbple
ffective_ampunt of a 14 WD 20 6/ 088919
fﬁ@ﬂ-ﬁ%z@r@ﬁ/f@mleé (ecmaadfrejeciion, xaregrafrgiestien),

o L AR 3 O BEATR 530 IR 502 T

inteptidropeavideéssa anethod of trebting bi GXCR3gclembkine khediated
iSEERE I S BEHER: NATRR P LRATAG CamPg N Ad T atna kg the
patient NBBARRUFICEM bﬁe&f\fee&hbﬁﬁﬁ @"éﬂé‘és’:@n%&ﬂ@@@% g of

Formula | or a har maceuti ca accept a
Ferinwatle opa m“!ﬂrmaoehéc@tyf accelpmblel isalt) salestei or estereﬂhbmbf

i seSEEIMRLD FATHRE Biatnpdy Sl 1euiiiRent St ionexamgie.
treatederit (€2§. MeyHiliativertperpy) SuRive thatey Bﬂ)dﬂ?flédﬁ@ 8 therapy) of

patient a therapeutl call'y effective anount ~of

C@@@td'&ﬁ@éewﬁﬁ SW%lrﬁlar@maéprwme@e@@de; gally

PR, Hllralon %Y@'o%%at%é% bl SRisassh oo

rheugessid artlnrmjs paﬂﬂlmmsclenome)e@raﬁ rejoction (). Manégrait
to the patient a

rrsin ﬂmnlsterln
eﬁggapé%ﬁqggfﬁ IrelestieRk inteetihfolineasss as wellas ¢angers and
GBI 01U bt RIS o

accept abl e , Sol'vate or est
responsasy @ehthainnhqlnﬂemmaﬂign at diyeasd, typee| diabptasndiral

Lt 3 S RS et o ™
th@%ﬁé@:ﬂ&é’lﬁﬁ eﬁétgtlveléméanm'm%ﬁb%nqufrhbé&% SEQrd i to

g ucocorti coi ds recept or Irected thera
qumwa 1aer amharr@ageamaﬂlwcancept)ablez%ht mnhvatsmmmsmtheaof

URHIEEF b BRI B 105 AN BTGy Spildt rom

thelgrau@ablhﬁﬁtﬁng Bf: disRseahodifihg tahﬁﬁﬁélﬁﬁétlc?@lfl@‘s* ﬁbrﬁ‘ﬁerondal
adm ni stering to the patient a therapeutical

argndammaionndines; 60X Jaleaivednlibiers: st- bmhrtnﬁonw a
mﬂmu su?;r?(re 21 é@(‘éﬁﬁﬁ'a%a&)Jchs%ﬁﬁQtaﬂBlrﬁeﬁw%lttIeXa?eg! YRGS

st er
(lncludmg corticosteroids such as glucorticoids); PDE |V inhibitors, anti-TNF-a

compounds, TNF-a-convertase (TACE) inhibitors, MMP inhibitors, cytokine
inhibitors, glucocorticoids, other chemokine inhibitors such as CCR2 and
CCRS5, CB2-selective inhibitors, p38 inhibitors, biological response modifiers;
anti-inflammatory agents and therapeutics.

The invention also provides a method of modulating (inhibiting or
promoting) an inflammatory response in an individual in need of such therapy.
The method comprises administering a therapeutically effective amount of a
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25 Also disclosed is a nethod of treating graft
rejection in a patient in need of such treatnent

W@ vp/H08®INg adm nistering to the patient a PCT/US2006/005265
therapeutically effective amobunt of: (a) at |east one

o) ; .yaceut.j cal |
cEABBANE NP 00, S trdaric mBlec Rt WAIOT il Srabemtes e 1
. sel egte r . he up. consi sting of: cycl osporine
1S, “7—6%@‘38; "'%EIEW{:?%P? b&cg'-ﬂgn-f'éﬁfl @ﬂ%di?ta%a@mmeﬁéwis in% patient in

] : [ ri.ne, ..
P P S Bt i b A g A8 i R e b8 asien 7. so
theirapeuticatly effeativeeamodind bf & ceatpoumdref Rrl g 90res 0Si S
treat nent the nethod

b liaManiontabradl soheloner saer Brareat. 15 W0
2006ARBEAIEET S SRANALAF2E tingggru%@@@gfc}@@)émgﬁe@ge

effective amount of: (a) a ther
(saigb frrohpts diseases ageratiee colitisdime paftieRbinmded df swwh ®Reatment

oBHER BB Rlortnel 1B St 8T pranepeaibretrantivaameo at
leastone eomPONAd 9 IFeehemk i & EHSrrﬁégdtylgic%ﬂV%icééﬂ)tggleoéélt,

Qtiet a-interferon, glatiraner acet
sQlvrtei st tbeeraf. gl ucocorti coi ds, net hotrexate,

ot i oo Ted 14 BRG] B Ferdiid llnino iy Brebfibgpes n a

patient inlheed of such treatmentasmeising eahiifistdingttbRh8 patient a
need of such treatment t ne

Forosi o in o ot /
R cebrs e RrrmaHTHAS (rdtigasioneneoraeuRthor Bormala 1
oﬂé‘ShéﬁﬁéﬁéLﬁi@HI% agﬁpﬁ%!e"sealta%%ge QE 'e%tt%?l)d‘éejg?f eoneurrently or

t herapeuti ca ective anoun
SWBQM}’VW (FllJaWBEa’[ dne Oomonhdrs@mwh 'frc)Bdf the group
pt abl e sa . sql vate or, ester thereof _
oo 1 Selezing St tnsRovi atidbguitapyriing, apfiaNF
coMPaUTE] aRil eabashrhp O] LoRi@iRerbRAS bitfdoBGrtfbids, T-cell
met hot rexat e, cycl osporin, ef [ unom de,
regeptos dipetedriberaping (stichtasr antd€Damtitidtissne,

. B . t late, dni -
mmA BRI, et BBl i RE G s Sbn Bk v abwinatd
of tAlsatiseibselds Eaheitbrsf hatlrgSgraft rRjdabh 4k patenPfEd

of such treatnment the method conpri si Jng adm ni saiterl ng
negd qfisbich dfaabment gompesgadministesngtd thet patierdmount  of :

: Formula 1 r
theBboBlcd frechPs LNRR Gt Fack PhE e b Pumute 1, or a
phaehereeliticatly @cceptable/ salt, soAits ef eetdritAblasfWi t h (b) at
ected fromthe group consisting

lof ?ﬁ%@agp@ggﬁgggdﬁéﬂoﬁ Hrireatingtarat raigstion in epatient in

Bt e g o L
theranputically sffeative amdtd of:qap atiiedst oMYRompuupidtsiformula 1,
or ‘éoﬂﬁejr&%%teﬁ{i(%l@/Sdcceptable salt, solvate or ester thereof concurrently or
sequentially 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.

Also disclosed is a method of treating multiple sclerosis in a patient in
need of such treatment the method comprising administering to the patient a
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gl ucocorticoi ds, chenokine inhibitors, CB2-selective

i nhibitors, caspase (I CE) 25 inhibitors and ot her
wWeb@sme19f conpounds i ndicated for the treat meet/usi006/005265

rheumatoid arthritis. Also disclosed is a nethod of
therb B4l RIRENTS ot 8118) o e RIS, Sfaaty Yoyt of a
legshbhe rompouritesfdpmrutula 4| by a phbevacesticaliyunicepfablapalat

I t d of F I 1 30
solyRt Dt NEIPPLCALEsT kI8 seaventiallyyils )at leastgme
co.fdggnﬁefseféa%é& FofNHeYgrelp c%‘?n@léﬁﬂ?n'oql batalthididr&n, Ghtiramer

st one conpound selected fro the group consisting
acelffe i conicostenoids ghiopestioojdd, ogiboirasateparbihioprine; e,

b RS, B S P SR T TR,
CEskIBe R PPibidys.and furmarates. 16 WO 2006/ 088919

PCT/ US2006/ 005265 Al so di scl osed is a nethod of
t r eAlaongjiselosed s girsethad|dd ireating myltiplel saienagis iner patient in

kL | OF t 1ntraocul ar. | nfl tio
ne&f BF bligh LREFHEH e REMBE oG ifrfislcling B iR, paliept o
thesapbuticatinioffeativé Bmoumebh qdf QQ&@’G?&UH_@&\IWéﬂtﬁé inmd\ehttad at
the patient a therapeutically efrective 5 anmount of:
leagf oge cramAUNghef meﬂdo?a @%\aamgewmﬂmampataﬂle salt.a
so R R84 LRGSR o o8Bl neidf ) P8l e
coinpashd eeteatedfroomthesgrbaptoat sistingaf haetiiatrgxate @ysiosporig,

of . i,munosuppr essi ves, cycl.osporins, nethotrexate,
loflERaTUCe. SHiBFBlEatie. cBricPsiiois op dactaRanant-ISNFLOR,
g:ag%mepaéétatel,g;tredﬁgoﬁé,salﬁﬁéﬁgpt,sar@ iRbdiAdpof treating a

I sease selected fromthe oup consi sting of:
i nf Alaendisdiogediis @ amethod tof ineatiog dhewmbtaid iasthritisiin a pladient

. I [ inf | t b | di . f.t .

in ot Tt rpanstiidh Methdd somariy e admiiaiREno do fh patint

a tRElaPBatcAINPSTAINE RAF V() Yt IR ORS LM ERUIHIGT Fdrenula 1,
inflammation (including e.g., uveitis, posterior

or g @haenaceuticadlyaccaptabte salf.| solvade ios @,sterrtge@'oé geaeursently or

oS0y 2164 ShE o, GRS g
consistig of: lﬁl@nasim'd?di@taﬁ?ﬂtii-iﬁﬂammatbgﬁawﬂs,GOO)@B igibesrs] ve

amount of at | east one conpound according to Fornula
COK-1dphiRligrss RENGSHRRISSH VRS ceyiainainga methasexaigesteroids,
y | . i des. A ¢
POEEyIRES S TRE 4 SR e YA RS - uisiERtos
glucoaositisbidsgclémokingl inhitrito s, CRRA-selastive irdhitaas otabpase (ICE)
i,S | e scler

.arthritis, [ ti 0sj s, ,nfl tory bowel
inhihitoss, apd afpet lasegoudh qagmpoudty ndispted Fantas regimgnt of
rhetinbidCASnritiut aneous del ayed-type hypersensitivity

responses and

Also disclosed is a method of treating psoriasis in a patient in need of

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

compounds, vitamin A and D compounds and fumarates.
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tubercul oid | eprosy, ophthalmc inflanmation, type |

di abetes, viral neningitis and cancer in a patient in
woe®dogfi1such treatnent, such nmethod conpri si NBCRES2006/005265

adm nistering to the patient an effective anount of

s R G R e N

(nﬁél@cﬂlﬂgf fof @G USHiL] posteriorssinentahtraoiibPirflinraktidrgast
one nedi cament  sel ect ed fromthe group consisting of:

Siggsenis syné@inme) ofdnieyerin éupatiant inipaed of sueh deatroedtihe

mBBjdd S B E Pl ong G e harLESihdBrelRbl S,
amduhtbi: Bi) bolexaist anticomflound axopdingds Fobdid Nhorda t or s,
cortlcoster0|ds gl ucocorticoi ds, chenokine

phamaseugcally aacentablesalt selvaienpnester therepitangusently or

R T S e

CCEDETS%]HQEEF lﬂfﬁ@ﬁh bﬁ’ﬂ_ﬂ)ﬂﬁgg’;’eg F@dd@@ﬂﬁbﬂﬁgfﬂmﬁré@t@ﬁmﬁwf
erein have their or meani n the meaning o
ste[Rifs.carfigost @rQ'qiﬁj@ﬁ@rﬁigafNEfa @9@9%6'63&'( rence thereof.

That t
ARB d’f‘;‘,élaﬁé@g‘j‘%\ ﬁ%th@@ dr & éﬁrﬁ a"tﬂ@é&éﬁl&?ﬁg ofLogrR the

ot herw se ng de [ I ons app out
g@uph@rtsmémgfofmﬂammamw disaase,. rh€hmsteidlartiaitis s mudtipleon

, .ahd _chem cal t t I d. . .
sqeDsR: TRy owsl disepse: IR Telerions Proriasis-diesiliug
erdpfibns tdRaseARPH¥aye@ayst ﬁﬁ&er@énym\ﬁtw.%rspanwé 'Brjrﬁhélﬁﬁé’

b itself or in conmbination with oth terns, unless

infamaratione(inlddipgteed., UMeitie eposterier %ngﬁhft ingaoetdlar al kyl "

8 e € e b Bl s 30 Aee
p@ttmm nead of Buchi geatrhehtheusiparithbd @bhml,smg’@drﬁ%ét@ﬂh@go
terns, unless otherwi se indicated, shall

thgpatiest 8B &fiestivaamaunt of af leasi age cmung@ccomlngw

a I
P 15 bl e i St Do At e Horecy
be sthainyention dixmpmeiémdnemmmﬂtsaa‘mg?&bdustgaﬁ? tselected
Preferred a

b b |
g PAliE g o CORDBIAG ST Tl BRory SIaH S0 AGHTBR AT
mﬁﬁ@!é‘scléf&lmﬁﬁamﬁfa% abnﬂgtéf éi‘i’%%‘aénsaréfﬁ f@& sSﬁéQQnﬁxed

atons i n the chain.
drugwvesuplions; lcutaraas @layeﬁwmmrsewmmy resp@mwwnd

Bbfeafn SR Bas R Bl oY pe Btk s offEt meningits

arthedrcetin elpatRint ienséd af slidh RealPhamc B86h mEISodR LERRYising
may be substituted by one or nore substituents
(ﬂmng;qfqemtq)g\q prtient 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 modifiers;

anti-inflammatory agents and therapeutics.
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same or different, each substituent being

i ndependently selected fromthe group consisting of
wa@bdoglogssad kenyl , al kynyl, al koxyl, aryl, aryl oRgT/US2006/005265

cycl oal kyl, 25 cycl oal kenyl, cyano, heteroaryl

het er ocycmmmgm@f onyl ,

hal o, car npl e(s)

| ncIeter@sturiel harblrobeaiteBttindny eeaRi®d kid the meaning of

carbonyl (non-limting exanple(s) 1nclude ketone)

suchite@ysist indepgaAgNt, atiagichyACCDENo® HheTePh gTbam@twl,ib§§andln9

ano?é: e ﬂwﬁ%lrg %@tg%)oﬁzeﬁﬁ{;%o )ffgé]hg@w(l@ Salﬁﬁ%)gg B S[/)f)sy throughout

the Spa6Hibktore bAd Icaink2, Chérice) Nhih@s%mhi@ﬁ names, and
-N O al kyl ur ea . NH( C=0

chenmpaj:qb)uqﬁqrgp;{pay be qqqg(u&tgjmrtge@p] ) describe the same

o A B g S R

it%g;?ﬁnggg?&i%ag?;ggﬂ@ﬁwﬂﬁerm Nﬂbé@@lﬁk&a&@lﬁdmated Hence,
the aipition) aifaksy Oyappligg o " é?& H@M@llmgﬂ%faﬁ@ %5%95?&9{/
') I
TRV ey RS Sar vl
- N( aAkysed sboyeaand throha{tdhe Spcificatids, St©fclamang yerms,

urleggloghgo Tndibplsth afel P URaBREpSRIY navelid oM o

még,qm Limting exanpl e(s) include NHC(=S)NHal kyl ).
PI m ting exanpl es of suitable al kenyl groups

i ncI ‘Wikersl hreegns apralipbatic hydrqul@qrygroup containing at least one

o T

cdiBpiEdingeBbut 2o abeub1feahrmh ﬁbﬁhsﬁlﬂr’fﬁé ichialry Pusdeired au@nyl
about 20 carbon atons in the chain, Preferred al kyl

grgups peve @reut B tagbat ﬂQtCéerb@iomszlncta?%w'rataé\%mpfﬁ t he
pr%t;@bptyba el tBraQ{o%ﬁ%e&r {J orﬁ%aI th ﬁa'é?%ﬁ&%& meah8

on at ons nche means
thizhahe onenare loweealkghgoupk Isyllch gisaupthyg uaihylzm prepyly bre

ethyl or propyl, are attagched to a |inear alkyl_chain.
attichreom Ryrar SHeiis CHAS GPUEp e hanaBAoPT S agadit
r
o8 aRa]s T AP oo ol iy o Sy SR TBY bihohSl I alkshy
gmsupema;s bbsubstitited byenerormagrebsubishituerdewhich hafyflee thet |

soFR be RS et o Bent BB RGEAA S 254 88 e
gr@hb%hlspsnﬁg)dfaw Yéll@ér)’yl éﬂwﬂmaélkwkyl §M|é?§llbk?%§}oloalkyl

ﬁano het er oary het’er ocycl eterocycleny

atlgenyl, Nm(mmne;eroaw dlatgnopzclyL Nﬁ(@f?@ll@aﬂ‘ﬂyﬁmmo
am%&ﬁqg ﬁ%l)?r ?arbo%;\(qg% c%(g%lﬁyl\'éﬁnylﬁbﬁlﬁgteé(raéncple s) lr)uclude
ediefehrbrerbihyI2hydroxyalkyl, carbonyl (non-limiting example(s) include
ketone), -C(=0)heterocyclyl, formyl (non-limiting example(s) include
aldehyde), carboxamido (i.e. amido, -C(=O)NH.), -C(=O)N(alkyl)2,
~C(=0)NH(alkyl), -C(=O)N(cycloalkyl), -C(=0)NH(cycloalkyl), -NHC(=O)alkyl,
urea (e.g. -NH(C=0O)NH,, -NH(C=0)NH(alkyl), -NH(C=0)NH(alkyl)2,
-NH(C=0)NH(heteroaryl), -NH(C=0)NH(heterocyclyl)), guanidinyl,
-NHC(=NCN)NH,, -NHC(=NCN)N(alkyl)s, carbamoyl (i.e. -CO2NH3),
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hal o, hydroxy, carboxyl, carboxyal kyl (non-limting
exanpl e(s) include ester), al koxycarbonyl,

wogasosspad kyl , car bonyl (non-limting exanpl e(BJT/US2006/005265

i ncl ude ketone) 25 -C(=0 heterocyclyl, for

nyl ,
TR oSl il o G0 Mal k1),

D (K, -NHE L Kt BYoanyl
df?xa%»a.ar&asgasmlﬁi@+a@§§<%*;WNHZ

-NN:%@%NHMQ M ettt 0k o

32(‘9%%'?0 HPS(PW W 1,8 W&*ﬁiﬁf%ﬁ%g example(s)
!;iy yﬁs)) alm!-)cd\k@-mtu;(g@mplyes of suitable alkenyl groups

mcwﬁsi%g&ﬁlp@%%nﬁ(n%a@d%ﬁ@g’*’}@?&% gnytj% -pentenyl, octenyl

antlideSémyl2aryl , -N(al kyl)-S(O 2aryl, -NH S(O 2NH2,
-NH S O)2NHaIkyI NH-S(O)2N(aIkyI)2 thio, alk Ithlo
al ky ARG Easans@n alivhais phiesaben dropewhisi owe Dostsight or

oSt com gt 1 B 20 L

Preferredealkyulg@ouaﬁ) b&ﬂbkya?ommdto@gbc&HH@kd;el)rBon atoms in ﬂ|1e ghaln
ting, exanpl es of . sujt oups i ncl ude

MRS Ry erec T OB S gtain Habily by Rboit 6, 4rpon atometp e

chaiReHrihch&®iadns tﬂQﬂdﬁe oflfork: IO\T\IEIUQIWI%U%E sugh as methyl,

trifluoronethyl and cycl opropyl net
ethyl Ry pragybrasafiached ioe lneanblyl elhmhel’ bawet alkgt"ongans a

I b dth
ofTaing HBofL.f ¥ ebfies €BeRicn R HRE DA RhichRRy e
stgaighpor briinkneanTThe alkE s ud May\bi2 sAbstithitdd b WbAERrinfore
whi ch one or nore of " io the h dro en atons on the

syhstiteryis which ejaykethensamn aidijeres cﬁfﬁ@h@b@émm@@emg

BB B Ao B BB

‘aldlbkyil a@ﬁndaryro)xh/ eydodikyl, dasealkbed, brird, meté?bgf'ﬁ”ﬁ@t@rocyclyl

| | Kyl No
h%@é‘%ﬁ)‘lc%yif Cgm){ Iazleeaal (Izyle;r f/ll érogroguloncl udg oI {noltlylng
t ty
ItO hr glﬂbﬁlh g\“ﬁ?l}l/‘w jﬁkﬁ[@ﬁf hi 0 C&r@gég& (ﬁgélf)g%ysﬁr o&ﬁary])’
-N( arwlm d‘ﬂllt'ltl’tmeladakw gh(lumtpr@a':ry?ﬁ ]Ndﬁbfiert}»?ﬂﬂw)aMheterocyclyl)z,
Nl imti ui tahl e .a i 0
Qi PUEY TGN DO PR B0 gl Ihde ester),
aIR@derb@h;ﬂ hgcﬂ@x%mﬂi EQrboh§ gﬂ{( 3%%9@)@%%@)“&8&’@?&0%

he sul t hi ocar

C33(Ff<39heisrazzate@l,cﬁorr@ts/blcrgrbcw«a@mdor(eel amulops-C(aOdNHapse in
AR o i R - RN @Y Sk ]y SR Ry Sy,
-NHC(=0)alkyl, amidinyl, hydrazidyl, hydroxamate, -NHC(=O)H, -NHC(=0)alkyl,
urea (non-limiting example(s) include -NH(C=0)NH,, -NH(C=0)NH(alky!),
-NH(C=0)N(alkyl)2, -NH(C=O)NH(heteroaryl), -NH(C=0)NH(heterocyclyl)),
guanidinyl, -NHC(=NCN)NH2, -NHC(=NCN)N(alkyl),, carbamoy! (i.e., -CO,NHy),
-NHC(=0)Oalkyl, -CO2N(alkyl)z, -NHC(=O)NH-S(O)zalkyl,
-NHC(=O)N(alkyl)-S(O).alkyl, -NH-S(O)zalkyl, -NH-S(O)sheteroaryl,
-N(alkyl)-S(O)qalkyl, -NH-S(O).aryl, -N(alkyl)-S(O).aryl, -NH-S(O),NH,,
-NH-S(O).NHalkyl, -NH-S(O)2N(alkyl)., thio, alkylthio, alkylthiocarboxy,
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noi ety is through the carboxy. "Alkylsul fonyl" neans
an al kyl -S(0O) 2- group. Preferred groups are those in
wobkioclosone al kyl group is | ower al kyl. The bonBCT/US100€005265
parent noiety is 25 through the sulfonyl.

-SSR DB o Y. B RkG B
(ncgtllm‘illt:]ngl'l'éﬁa AFla;ds)tlncIUUe -NATG(S)Npiatiy) ard OSitatiydh . t he

n n aliphatic hydrocarbon
NG TnecHasPIEGY sbtalda sa?kyi‘ﬂéour@om@&d@dnew Vit PRSPy

SRRSO AU, EBUBRY-Oenty, bRpndiy EE Hfbraic

trlfmomletlﬁdeihdrcwtbmb;k%nwlthylgr pup?‘dhave about f ér;ol about
2bouhlky § a3 AR R ey G R eI alkytis

asﬁ?ﬂ@r:s&%&ﬁﬁ@d %ndTRE %dnﬁ"i@ rtg% p%nt%&%@élg%&fhg@ﬁhe

or propyl, are 2006 919
hefaIdAlyEg00.64.005265 at t ached to a linear al kynyl chain.

BB ey AP 8k R 08 ayfagebr s
thé\lﬁpdﬂdg@htatasus @ﬁ(ﬁ’@hlﬁ@géﬁ @tépﬂ@é&oebfbhxémg}l g¥6 RS defined

i ncl ude et hyn

abQVﬁeT'h@bDUd)iﬂWe pﬂrqjénﬂ %ﬁwgh H’rﬂjn@r@@?ﬁyl The al kynyl

ot IR Eey ST blYBRA, uplf o BiF Rl pHE Rt as
debetitvert héﬁb&@aﬁ@atréd’ aB@la‘WﬂsQﬂ)n’ﬁmm & itﬁlv@frailldyd g?@lﬂl(SI sting

of al kyl, alko oxy, cyclao

Nanymg '@gk@ewnple§i%ﬁelta%@@%%{wgrouméﬂ@péwcﬂ%wl p-toly! and
ol ghesskepihe vty s SRRy, )

- N( dAlKy)Rio" nhdkﬂ(r‘rseare atkgl-$F );roup in whichdhe radjqnl ghou is-ds
deﬁ%ﬂb‘?ﬂ%éfgj w&gal;rg&vﬁgfe%o &r%‘t” q{gl @ik Mﬁﬁé’%}%g include
métﬂ?lkﬁigeeﬂﬁgitﬁﬁe) rogﬁﬁro@)r‘i@ ébt‘é’sﬂbf%‘aﬁ@? )Bgﬁ@%(ﬂf!@ F&rent
mele(y:ls))tmq@@hnpe)sulfu(;( O) N(cycl oal kyl') 2,

SRR RSk K s, SIS0 qr D R e rbups

are Wd<WNTICR thy bl grdN'd(@Rﬂléﬂ‘&lelt er P@bdhd to the parent
- NH( C=0 NH%het erocycl yl) and

moisfydp 2aropgh t Y. means an aI kyl - o group in which
theuﬁhégl)gtuﬁgh&“?né fan a SUI(?gf’)lg}‘o%feWefé?’%b roups are

I ng exanp es o kKoxXy gro

thosna:ilnum@lch e kY graeiphiexowenalikylo ppxgy bohd dp tmspparsent moiety is
t oxy, heptoxy and 20 net hyl hydroxy. The bond to
thrPth;iB?@H{foﬂﬂr ety is through the ether oxygen.

"Alkylsulfinyl" means an alkyl-S(O)- group. Preferred groups are those
in which the alkyl group is lower alkyl. The bond to the parent moiety is
through the sulfinyl.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkyhyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are
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" Al koxycar bonyl " means an al kyl -O C(=0) - group.

Non-limting exanples of suitable al koxycarbonyl
wa@e@apssdiincl ude net hoxycarbonyl and et hoxycar BONYE2006/005265

The bond to the parent nmoiety is through the carbonyl.

attAchietbrl X Yhsam@rysyl ehahTi 'ﬂ@m@r‘é‘m yny B! gané' BB&G& 5% about 6

al k is as 25 BreV|ousI deflne

CaJPPﬁ@éPWI ig the ghainivhisheharabe piraighd or brandtiedy Non-limiting
AR ot =i ARV SR Dot b piabin & et o
34rmfe1hpqumy| nepehtynyk ahbrdmgh L MEhebikYhyI g gnw\géé%bgs

L$% %g, NFQ(NHR rouE The groups-are
sypstitiited) oF Eoye su %ﬂtm‘@wmnch my@w bgyhe satreoonydifferent,
eddH :E\Sbst?é rﬁrmen%\'md%genw&%@élgﬁ fr%rgﬁgztg(g&m gon%lgprég]pf

alhyi; ﬁlkpxyls aryly *’3?’;‘“ bﬁcloakwpoﬁclﬁlﬁgﬁyl%/%}éag r}eﬁgbrgaﬂllkw
)
eggmyc@ré"eéémﬂ@l\?}/‘%bslﬁ&’?%g@brf\%@bynz?r ef errgd aral kyl s
N CioBly: NG0B, -Nef(Enh, MIATISEN e BFedas wo
@b@i@rm@igmemomymgﬂze&mgywm ﬁlﬁmw?@op I, |
RGN e BB PRBR N horkraf ?Fw&&%g%%ﬁgeal ky
-C(mmétemdyclwwso%mmbyheaéﬂﬁ?dbfl-c 1 BTN AR,
and al kenyl are as revi ously sc be. ’
-C?’ré$f8H(%hylar -BI(RE (yclostity E)a n%;?c)hdbl(c;a:lldeékulﬂ)), SlkgtG(E®)NH-,
-Eﬁ%mggngﬂ nE\?‘@Jenyl n@?h% gﬁﬁ‘;@%ﬁﬁg(ﬁ”‘ﬂ '(I)'ﬁgsbond
- Nipt(ebayt), AIH{CEO )N H (hBte?daiy 1)t eH MH eteroc|¥clyl)
SRl a&»@o‘éﬁsq s aBrZ‘L?LEZIy descri bed, )
o P ARy CO; Brol DB S fE B R

previously| ldesnebaml Non- nmmnglekamplesraammaue ark@kbxdgo&bs include
|

whi ch the aral kyl group is as descr
m%bB@é e E*ﬂ’éy BEREPRCEY ¢ 'ﬁep Xt NPty heptaxranggh t he
megrzliﬁzmcﬂ%%e b(_)rﬁ.'l | & it N%ﬁf {?\‘6@(&/ is fﬂ?@ﬂ h ﬂ‘ﬂe  etfier oxygen.

sui téﬁlﬁpéygﬁ Dnyﬂiimaﬂm;/lalkgf-@bl@ =F(9) @O%Fy | N“%‘“ﬁ{:m@g'yl
t t t
exgrrﬁ s}}éfl Qﬂ&%}é §*kb§¥&%ﬁér?ﬂlgr§$é§e tréu% m : oql;{y'garbpe% PBH
etndxgcamnygr The boadas thé’bﬁr\ér@ %%.étﬂ%%ﬁrfdugﬁ%fz&?bwd

‘&e parent noiety is throu the car
MiRQalikyg m@aﬁﬁwésar@fnes@lkvla@r@@mpmhumwlumlas

é?/"i’él?s‘i’?’ befRSy tprefdifed AR ¥bntain lower alkyl. Non-limiting

examples of suitable aminoalkyl groups include aminomethyl and
2-Dimethlylamino-2-ethyl. The bond to the parent moiety is through the alkyl.

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

"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl
group attached to the aryl group. Non-limiting examples of suitable aralkyl
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20 "Aryl" (sometimes abbreviated "Ar") means an
aromati c nmonocyclic or multicyclic ring system

W@ oivp08®Ing about 6 to about 14 carbon atons, PCT/US2006/005265
preferably about 6 to about 10 carbon atons. The aryl

ool iipiige pBnmaetBt RiG Alrit v Ao b AUy 0T
borfy th‘Fnbzﬁrenﬂ%léW% goulst theeglkigerein. Non-limti ng

exanpl 25 suitable aryl groups include phen and
naplralenyt* meansxgn and-aHeri grpypﬂ@wf@qut!n@ arryl @m‘g @fkenyl

are%p%%qsﬂy @ u%g{g%g?z:;re?#r?ésfdu? néﬁsg rﬁ&ﬁfgﬁ?g lower alkenyl

gro%‘:'N&ﬁhﬁﬁ’t )yarﬁﬁlésrlﬁl@htthbh&}arafkbaybgmdpsdnctlhée parent
ety is through th

2—phAn§tP©rwbam%8ﬂ}ﬂp’htMaﬂ§né{h Eh‘*@/ POGS & ﬂ@; pagg mppiety is
exanpl es of suitable aryl oxycarbonyl
thr@j‘l‘ uh@%lkéﬁﬂde phenoxycar bonyl and n)allphtﬁoxyca%onyl
T%"?@ﬂﬁ%’th@"hﬁ@m@ atalhymsetg/roup in whictythet aralkyhgrmhpyis.as
yl sul fonyl " neans . an T b
previauishadesAnibed; MR it e¥ RS GTE §w??t§%;ﬂfa‘k9§“ﬂ%%?g“5
[ nmea
bef A Fife Bolt o g RARKR IR 1o o L e
t hr W@h@(bx’enmdnfsmyaralkywl grhup in w@mﬂ‘@rﬁr@w’i goup is as

el sne. e bo B i S ricio@Ro sBbBYME Rhyorn oroue

gr Ouﬂélﬁbklyeéﬂﬁé%?l"ﬁﬁéé% bR 'a@alﬂ?l@f(taﬁi@)hgkdiﬁp .NorFlimitirend
e

to the parent ndiety is through sul fur.

exaiGatehoba alikghle analiaxycaibanylgroup penzymaEaroone 1hed

pond s BHeRb migRS ek Sy RERHRIMET 1R 7o Y oty

am nRyoyRTHMbans 4A O(D(Bﬂy)droumm whizhytbeamyll group is as
het eroaryl and carboxam do. The bond t.o .the

prexivwsly describachule PRBd da the Rgrentamesiyds daro oLl e 63" tbonyl.
NGB TIAE DRSS Hlacitantpanac.
2-mFHtAGENt at i ve car bamat e and urea substituents

'HQE' %rﬁp(tsgsn o Omfgpx%wa\ted lAr ﬂ\l Negnlslan arométlc m'c_)lhgc;chic or
multicyclic ring system comprising about 6 to about 14 carbon atoms,
preferably about 6 to about 10 carbon atoms. The aryl group can be
optionally substituted with one or more "ring system substituents" which may
be the same or different, and are as defined herein. Non-limiting examples of
suitable aryl groups include phenyl and naphthyl.

"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.

"Aryloxycarbonyl" means an aryl-O-C(=O)- group. Non-limiting
examples of suitable aryloxycarbonyl groups include phenoxycarbony! and
naphthoxycarbonyl. The bond to the parent moiety is through the carbonyl.

"Arylsulfonyl” means an aryl-S(O)z- group. The bond to the parent
moiety is through the sulfonyi.
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OY HCI\CH 0 HC 15 CHs "Cycl oal kyl" neans a
non-aromati c nono- or nulticyclic ring system

W@ oivp08®iIng about 3 to about 10 carbon atons, PCT/US2006/005265
preferably about 5 to about 10 carbon atons.
Pr Ef'Rfylﬁﬂflr%M'Ch@éhkﬂn awnS@O)“-cgiba%n Tae®Mdndtot theglzvent 7
rin atons. The cycl oal kyl can be optionally

maiefyss through e sHIIBMe or nore "ring 20 system

oo AVHHER Reat™ 3 Al R ub T AE & affl picElplas ¢

préibishp H@sﬁ@tﬁmmbndmﬁng eabyles disitatée apytbicogroups!

cy cIo ent cycl ohe cycl oheptyl and the
inciusie phemyiinia antappiGhlo. T iR EPTAES 69 parerd moiely Ts through
thS¥Gk@al kyl s such as bicycloheptane. Non-limting
exanples of suitable nmulticyclic cycloal kyls include
1- decaltioxyafkyl"medros ay lalkykLAF)Oy graumd The bbnkdo the parent

cl oal keny, k ans a non-aromati ¢ nobno or
majaty: is dhouct the $§13%t em  conpri sing about 3 to about

10 ea %kaﬁlaaﬁme%%f ¥(20)) MR@WH‘eré_lntI@lsaiqoék L @mino, aryl,

car bon atons whi ch contai ns at | east one car on- caroon

cydoaliyk Heterbcyciengf betesdary shdaaren@midp ngdhedandiothe

about 5 tpo about ring atonms. The 23 WD 2006/ 088919
PaERAY RISEH /tg t?\ ﬁ kenyl can be optionally

substdrhdhRledbhd u@é@s@bstﬁ@éﬁts refetdo giyGdpwith oxygens and
substituents” which may be the same or different, and

nittogenesregppiiiealy agiegent anemidenieprerpristieptardapate and urea
L ab | oal kenyl s incl ude
su§§ “88§hW§ﬁG@ﬁ%§Jéﬁ%ﬁé§eny|, cycl oheptenyl, and the

I|ke “Q£%LW“ﬁPLﬂ9 5 eﬁ%?me/gk_a sui t'&pl e nujilcycllc
ycl oal keflyl s norborpyl enyl .” The term \“/

cycloalkﬁnyl addi ti ondl | y °means noi g

cyclobutenedlone cyclopentenone cyc

and the |jke. "Halogen" (or halo) neans fluorine,

chl o“nefgti; ne or |od|n Preferred are fluorine,
chl ori necan 40 @k)& ans @%ykﬁdﬂﬁs
defi ned above % n one re rogen onsjon

the al kyl is replaced by a halo groap defi ned®above.
"Heteroaryl" nmeans an aromatic nonocyclic or
mul t"Cygldalky!'t inegns psnamammnali¢ giong- abowdticydie riagsystem

t f b 5t
oo B LS REPLY cARRY B0 pPAB M BBl 9o ghout 10
ca?lb@ﬁ@fﬁm@t Wéfeh'é@rbyl;ﬁ)aﬂéyl BAgs cbataigwdent B toiabbayring
gen or sulfu | one or I'n conbination. Preferred

atﬁ@lSe ride 9Y<§0%l&yit%nrb%\@@mnajlw%l bsied with one af B1sES i@

syspeer% %u%g{l%lents" which may be the same or different, and are as defined

above. Non-limiting examples of suitable monogyclic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting
examples can include bicyclic cycloalkyls such as bicycloheptane.
Non-limiting examples of suitable multicyclic cycloalkyls include 1-decalin,
norbornyl, adamanty! and the like.

"Cycloalkenyl" means a non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms which contains at least one carbon-carbon double bond.

Preferred cycloalkenyl rings contain about 5 to about 7 ring atoms. The
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can be optionally substituted by one or nore "ring

system substituents” which may be the sane or
waledobessme , and are as defined herein. The prePCRUS286/005265

oxa or thia before the heteroaryl root nane neans

ol S PR e o
silistB it whithaagbetthe s%ﬁﬂe.ebpéf‘fﬁé?erﬁa%n@ %éé’ Bs 'o%ﬁﬂleﬂ ¥ibove.

oxi di zed to the corre;bs)on I ng oxl OXi
Nsnd;ndtmg edamples\oirsuiiabia mwguoexelm)@ﬁoamkerwls trechide

RISy i P4 B e fipgaimiting

Qiagkl of i I
nagt s ot St B T
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oA bRk ftond BAFEUE  "bens i azo y1

benztidioger! (or aeio) Phéamd fludrinie] @hﬁirhﬁle,, bEdthRROBY fddiyd.
qui nazol 1 nyl, thienopyrimdyl, pyrrolopyri dyI

PF%@@Q@WW‘QWG Ghigyiis ABdl PRYMINE. benzoazai ndol vy
1,2, ‘Haﬂ&élﬂ?l" lW(éa(n &ﬂé?(&hé?égfﬂé E}[}S\{é WUperdilione3Sr more

"Het er08yc r'ocyc means a
hydragen atmhs onsthétﬂlleyi @sjrepmmtw bital®graay defined alsoved.ng

syst, co |, Si ng about to about 10 rin at ons,
o o EIBIAUh Fetahs S SiasteNc mnppwalcaqrdﬁg%cyﬂlwg;ﬁystem

cd?ﬁﬁné]h? Wit Sfto bRBut 4 (Plgig ét? Eréfél%‘% eyséfﬁ&ﬁrg tGaBSut 10 ring

el enent ot her than carb trogen,
atomﬁg ahwbrcfscume ar mase ofithering atmnmm aatei&menfl’d)theetl'mne
c § # 54 E\D 2006/ 088919 PCT/ US2006/.0052 5
BROGeR" 3%8’“899 TOOGR: QXYHRD O S AlORSARdN CPRDIALONe m

Pidf&iréed hetbro @6@%&' ADSutB Y é’bdht@l%t%aﬁ)ﬁé’ EFP@U’het@roaryl"
ring atoms. refi x aza, oxa or ia before the

caielpe peigraiy SUQﬁB utad iy anga@sMOKefTing Sysiast Sldbaﬁliuerttg'bwhlch

mgy%%ecﬂg s%rm%é Bﬁt{e{&{tg%é%?%g%\ﬁ 83 glei%lﬁl d ntg;—:?‘x aza, oxa

orSthI%bdefoté thb hstepseryOfootame’ Bl s SiysttnesdtRehitioden! 6xygen
which may be the same or different, and are as

OrRAHTUR ALPTA EPERGLtIVE Ve ISPRESEREAS Srringlatom. Abemitregen eresulfur
atgﬁ ?f; ﬂs’i%é‘rgé el\!llrc])gﬁﬂl_rbg@eodé’%ﬁcg{ﬁy éé(l(ﬂ%ééj ?%ﬂa déé)rrésg)eqndlng

N-soidd, |Smt<ldagareSgSmth|sleof Nontlmtlﬁg Emammleé d)fcswtable

heB @%ﬁcy ¥de rﬁ'ﬁgﬁ%ﬁowrcﬁ;fﬁd fgreggythB?é,nw ,ﬁ)gqr'qu'l?dllrlyl lsoxazolyl
I

AR, iR e B P

trlamlyb 1®é-th@diaziombh @Wdazmglt qaimpatalmym mmammyl and

ot} €rlpy BT HL g 1o RrNd, B BBy c gy

az@hﬂiﬁlyﬁbé@aﬁb@ﬂolyﬂlObémﬂﬂhi%hWTﬁunﬁhﬁille'irﬁféi‘a&o@mHFenédeyl
15 about 10 ring atons, in Wwhich oné or noré of

qmmmyhthlﬁ@opyrﬁgldyng@iqmmdyl imidazopyridyl, lsoqumolmyl
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

"Heterocyclyl" (or heterocycloalkyl) means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 10 ring
atoms, preferably about 5 to about 10 ring atoms, in which one or more of the
atoms in the ring system is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. There are no adjacent
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an el enment other than carbon, for exanple nitrogen,
oxygen or sulfur atom alone or in conbination, and

waohioelssoent ai ns at | east one carbon-carbon dopdl/ESoeahs265
or carbon-nitrogen double bond. There are no adjacent

esent {n the rin
ORI B AP S0l SstreBOAVIR 105 FPE vslein o felated
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BRSfsing §9‘Plﬂta%]5%alﬁ@ﬂtt'i(b§}m Atoras.atreferablyyatiani to

Nonlimtin
e e e
arPeIEmmwﬁerGﬁéﬁ@,érbam|f@h®taﬁplewﬂir@%erﬂ1 dlyaen driiifueatom,
enyI ydrothlo yranyl ,

t hi ophen hi
al%rlll%oF c%’mplé]a ﬁb@’é‘i yyg N taingai heast one cargon carbon
ddudlehOaRd Bt cé*ﬂ@H—mterQHFa alesé(’:‘fr%rgd; dﬁ'néré“%teeﬁ@ %H}chn?g%/gen

al kyl are as previously
angéeresuiar atuys 9r@$£mt dn thearisg bpstem. aPkeferrgd digterocyclenyl rings
f sui.tabl e aral kyl

co} ne\gp aggh %;53 ag ﬁ;ala OIS ¢ Ln;eawe@x)gz)aepm |orrglwa before the
hemrbﬁﬁdrzlleﬁyl(r@ovhémtrﬁééns H PRt taomfraﬁﬁn p&gﬁ% JRURLY

i s through the al kyl Het er oar al keny
atgraireppestelisueagent ag adpgiaiomhi Te haerQeﬂmyb aayllbeand

SCr | "

or BN BY LB EE0 /81 Bt R SELHET s AL b g
syNem lsu mtttuem" da«asrnbﬁﬁe@fabosel | Tlﬂbhﬁro@@h%r%@ﬂfﬁl* ks lof the
h %r r]cl ugl QSSF yrid- ) et hen

e rpa}{ﬁ BoyliGRns, pp q@ywxndlmtmﬁmcqrmamdm droxide,
S-6RHE of g ¢ gs @

e Ty S T I

azabeﬁelmycle?ryégmupsdnbludedxzal &tegahpdvopyridinewer al kyl .

é\lg li i ti ng l%tna of
1 ihydropyridyF 1 ydropyndyl 1,2,3,6-tetrahydropyridine,
1,4,5,6-tetrahydropyrimidine, dihydro-2-pyrrolinyl, dihydro-3-pyrrolinyl,
dihydro-2-imidazolinyl, dihydro-2-pyrazolinyl, dihydro-4,5-trizolyl and the like.
Non-limiting examples of suitable oxaheterocyclenyl groups include
3,4-dihydro-2H-pyran, dihydrofuranyl, fluorodihydrofuranyl, and the like.
Non-limiting example of a suitable multicyclic oxaheterocyclenyl group is
7-oxabicyclo[2.2.1]heptenyl. Non-limiting examples of suitable monocyclic
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15 sui tabl e hydroxyal kyl groups include hydroxynet hyl
and 2- hydroxyethyl. The bond to the parent noiety is

wao booo/logr14 he al kyl . " Hydroxamate" mnmeans an PCT/US2006/005265
al kyl -C(=O NH O group. The bond to the parent noi ety
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5 ﬁ%ﬂ’ﬁ IoyParoyfRgrag I\Prf%(t Bario
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"LLL

can be optionally substituted by one or more ring system substituents,
wherein "ring system substituent” is as defined herein.

"Ring system substituent” means a substituent attached to an aromatic
or non-aromatic ring system which, for example, 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,
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-N(al kyl ) - S(O) 2al kyl, -NHS(O) 2aryl,
“N(al kyl )-S(O2aryl, -NHS(O 2NH2, - NH S(O) 2NHal kyl ,

WO bieB§SYLN( al kyl ) 2, t hi o, al kyl t hi ocar boxy, - SPC/RatokgD05265

-S(O 2aryl, -05(0) 2al kyl, (}S(O) 2aryl, sul fonyl
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(lercidalor TR ctely ETNTAR Ve o) sl n9t o Speci £ ed
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'”mgﬁ*ﬁazgé)ﬁw%‘kﬂfaﬁﬂg}%gﬁh H H Li né?drgemzn?nto

t heng

ng;gs WBstitieplr e’ﬂ§® nﬁéHnsea(@ lc&ring bhgite @trind Atams
the in ﬁéh ' ne (bond) ?Qﬁaceg to an g

of whé&eh may contain 1 or2 heteroatoms attached to an aryl, he%/eroaryl

heterocyclyl or heterocyclenyl ring by simultaneously substituting two ring

hydrogen atoms on said aryl, heteroaryl, heterocyclyl or heterocyclenyl ring.

Non-limiting examples include:

The term “optionally substituted” means optional substitution with the

O

and the like.

specified groups, radicals or moieties, in available position or positions.
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substitutable ring carbon atons. 20 As well known in
the art, a bond drawn froma particul ar atom wherein
W08y i s depicted at the term nal end of PEEURINE005265
i ndicates a nethyl group bound through that bond to

th t '
N U RGBS 1R ke o FHaAEs (AREIRIBIE G
InM@r@%ﬁmems lgrompmbf ﬂlhgse)dn\aatcafnpetsnd Aniéss dtherwisgt
schenes, exanp| es, struqtur E rnul ag, and_ an Tables

defiaed; theiphrases; (kg% §0 F%\@q ﬁ’é qﬁﬁépasemeoﬁrbt?@&y’[h%ieoq@ be

ATl O R eraletgP St e hpaqp.of e

mandmoevndmbef of sech modetidson veallewithiadhe dmoededge efdthose

skigridn & aﬂeéaﬁ%aawﬁ vkt 3 ofS 45 BB Lo By arore

pré'l%?ébl?SI é‘ioSM@éuﬁghtnPéh@ \m%@réast oHacﬂﬁmséraCﬁ@snml

conve on by nmetabolic or chem cal processes to yield
a 5Asom¢mijherem tre tenm ccomipositios’ds intanded ko eotompass a
t her eof cuss i s provided in T.
progutepmntfsid e loordtigiis 19 Tnd RpBanearfals, bs wel
as%fﬁl @r@auéﬂ@ﬁ%}a rellTRIirbét br iMtfrebtl{. fFomBURISIAELIGA of the
Series, and in Bioreversible Carriers in Drug DeS|gn
SP@Q@SG‘)IHQI@@M@S B theosnasifiesgamoumlser i can Phar maceut i cal

P
noaTEOT RS, 5D R P BenBRY st b n G 6F. or
elth@ﬂbﬂ Gae pSSSIBwlsemml rean-hiiingrexaingsle (s acladé f atnésining

whi ch _can under [feversi bl e conversion to conpounds of
(Rb:cﬁ’?ﬁj(%) stefpacherpisty N eX@MmMet hi s appl i cati on.

Effe tl\tﬁ_lam)unt or "therapeuihgal |y effecphve
ano I's nmeapt 4 a:nuﬁéb&ﬁs[cr'ﬂi an aofint of compound
or c osition o i nvent i effective
to anﬂagonl ze CXCR3 and thusHoroduce t he eS| red
therapeutic effect in a suitabl e patient. "Manmal"

meandnefdiang Bieltha reg syglams, sdeh asi m%amp*@at i ent"
|ncI udes both hunman and aniyals. 20 "Sol vate" neans a

physi cal association of a nd of this invention
with one or nore sol vent | eculles. Thi s physi cal
associ ation involves varylng dggrees of ionic and
coval ent bondi ng, includin f ogen bondi ng.

indicate that the indicated line (bond) may be attached to any of the
substitutable ring carbon atoms.

As well known in the art, a bond drawn from a particular atom wherein
no moiety is depicted at the terminal end of the bond indicates a methyl group
bound through that bond to the atom, unless stated otherwise. For example:

CHg
N N
NO/. represents NO/
“g “t

It should also be noted that any heteroatom with unsatisfied valences

CHgs

in the text, schemes, examples, structural formulae, and any Tables herein is

assumed to have the hydrogen atom or atoms 1o satisfy the valences.
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In certain instances the solvate will be capabl e of

i solation, for exanple when one or nore sol vent
Woreloeosdoes are incorporated in the cryst al | at pCTESNG/005265

the 25 crystalline solid. "Sol vate" enconpasses both

xan TS0 BR A it 25708 BaroRans at B w“‘éﬁnéé g als
contdnaplateal esreirdnThé berml foredrughysy éﬁ‘%wﬁdeﬁ% o, tes

wherein the solvent nolecule is S O
cepnayng thatis andreigl Rrecuisios whichs uposadministrationdo sB8Subject,

JBORES <peioel BN BB b bt kB Reg i i o
cbmpfwhtiS)ﬂFbmnaw‘ 1 onal stsand/besol s ﬂw@?’édfatﬁﬁéllscugﬁgn of
as enpl oyed herein, denotes acid

te
EOAJWQS f%ﬁ’rﬁé{ H}% ipl H'EHF@aﬁﬂchaﬁ’fﬁ"ar Pmﬁm&aaaawg{ Debvery

YRS BT VoIR8 SO B SRRSOl it
Bioreuamsab/acazﬂemmg/wgﬂ,gmeen E63R86 H0PRbR, eligt h a

but not limted to a pyrldl ne

b
AT o e mcoB el oo loncanisbPergaman Ekests A of Wpich
atd %b%ré%y%%¥WmJé itflerchdi tterions ("inner

are 1ncluded within the term
sal Mestabolascqmwatbe,rfer axavﬂp&a&r rmmbn idak|landesuifaté avhizh

t | ud t
iSRSt Bybiifie Bt At epmoanius af BOgruRet pea
cahtehplgtad ot ks applitstiorar e al so useful . Salts of the
corrpounds of the Fornula 1 may be forned, for

exanpitectiyg aneaiint} Ay thempeptioally effectiveraraunt” vé meaahto -
d@é@%tar%m%ﬁhpoﬁ{: ngﬁd oﬁ el ng;?]os( egggetapl)r%gten Moentan

n a nedium suc

efmeamenomﬂagaomze OXGR3 andenus praflicenthbaldsiieBdhBiapeutic
ophi | i zagl on. Acids io (and bases) whi ch are

érr’élq aplenRatifited suitable for the formation of
pha”m&rﬁmdl Cﬁ‘lle'a)ﬁs %%éHs S/ Bﬁefrrnqgﬂmngazlgﬁ 4@#}&1&2' di c)

phar maceut 1 cal npounds ar e di scus anpl e,

by S'Paengeneludab boﬂmhunwn arfd aflherismceut i cal SCI ences
I nt er nati onal

éﬁi??&&@?& E{?apég?s%';y %@%OQ@?OH Rﬁaém@ﬁaptétd 911 thlsnmu_«entlon
wiﬁﬁ BAkIFIncYe K firAdlechie sCHER Bg\gé’ &él]%%@glagéﬁ?ﬁx?ﬁbgs

Press, New York; in The Orange
vamyingriegrees pbionio/and cogalent bdmmg,ancluhlmg hymbgeh Eb)o;ndmg

InRgia, e Tfosite sRbAl ke sabpuls Ofw%ﬁ?@q b examble when
or@blemolr@ @olv@ﬁﬂnid%ulés?gﬁé?hcb rJatest'H {8 cﬁst@%ﬁlc@r@ﬂ' the

ied Chemistry, pp. 33 31. These di'sclosures are
CW?@B‘PS&OﬂﬂedSﬁ@ﬁéﬁ @@pmasgs@o@meelutunafmme abckispladatyle

sogfé&@%a?{@i& Ring A8 bP 4Gt A5E 58NS tas AL| AL Sthanolates,

methanolates, and the like. “Hydrate” is a solvate wherein the solvent
molecule is H20.

The compounds of Formula 1 form salts which are also within the
scope of this invention. Reference to a compound of Formula 1 herein is
understood to include reference to salts thereof, unless otherwise indicated.
The term “sall(s)’, as employed herein, denotes acidic salts formed with
inorganic and/or organic acids, as well as basic salts formed with inorganic
and/or organic bases. In addition, when a compound of Formula 1 contains
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ascor bates, aspartates, benzoates, benzenesul fonates,
bi sul fates, borates, butyrates, citrates,

W@ 200p/088984 es, canphor sul f onat es, PCT/US2006/005265
cycl opent anepr opi onat es, di gl uconat es,

oo RaR el S or TRETEH I BREA D0 2 ST B g, and an

adtﬂ@fr@dlétyt ggch ab ebmnﬂﬂﬂlﬁﬁtedfty)d?( caroxylicigsid, zwitterions (“inner
ydr obr om des, hydr oi odi

Saﬁs e g dorasr 8l Fon diaidded withisy e terr “saltie}, as used
heJEin e ARAERR, ackepiio (iRt example(s) incude,

: notmx’@lxw; @hySIpmgI&tllyacceptatﬂe)rwltesare wefemn‘e‘daiaﬁaough other salts

o B L ol pe G i o
T T

badsepsnctaas ahoaqm\aalest amoune irmaoatedism sunch ahenbnkwhlch the

oo b 3o Faisul bt RIS ealil hii
(af@leSes Alvkrthidie /9‘8@\%?5]! rdideral te‘éutéHférfo@%&\Q)rMQtlon of
2006/ 088919 PCT/US2006/ 005265 cal ci um and magnesi um

pheamaseuticallyiuseiul salts $ron ibasicdar asidic) gihesmacentieal gani c

oofBRShekbSFEE o ﬁ%ﬁ@ﬁe Wb oS ahdaugal o

PHRureaieaft 1eSciéih ¢, s*(ﬂ@? 1-19; P. Gould International J. of
N N- bi s?deh/édroabl et t yI enedi ani ne

?, Nodersag el gl, gThﬁ;Eﬁq’inI@g of Medicinal
{é?r& é1§§?§i‘ Bhﬁ@b?ééé“?ﬂev@%ﬂ)”nﬁ%eob?éﬂ’ eaBbB (Food &
o I'ne, rérre

amne and salts’wth am acl ssu
Draig Adrginfstration|, Y\¥astengtandDtGeon tHeer wBbsite); and P. Heinrich

stab il h WermudEds HandbboRes Hasmeceufl s
Pf?é@m%'se SeledtiBh! éi'ﬁ’c? Uzet del 2) 168 hgﬂhrorpéfqﬁé( le a@ggph’éc}’ |

['ori des, brom des an |des di al kyl su es to
Ch{em)lstdy; ppi333akamplesé slisdlosras erelinmerpgyiated hetdity by
i but%/J[ {d di anyl sulfates), |long chain halides
BACE HIRreng exanpl e(s) include decyl, |auryl,

Ty igstarhpianfaad eRftlond esiheiege ReOIEdeadipats ggmﬂeaéé

aral kyl halides (non-limting exanple(s) inclu

asserbajes.arpaplatese beproaiesnbaezgnesaifanatase bisulfatas, bares,

b L@ﬁg %gg{ﬂst?ga%%%g?easl tgéﬂl%gg’lrém@zﬁ%?edv; ? hlbﬁ the scope

cy@fopbhwnerp\r@mbnat@saa@mdnam @od@dylb@ﬁ@te%abﬂ'@nesﬂlﬁ)nates
consi dered equivalent to the free forns

fum@ratégp@He@h@otaaﬁ@f@e}na@ceW%eh@@eeeavsuli@ées heptanoates,

f th
P B e oy b o RS Y RIS T nos: (1)

2- bmrb&y@rﬂnaneadfmadm dactates, analeateky methanedulfoattesn muthyl
suﬁg’f ? Q%p?{:lﬁ%éegf,@%t@% gl {gx%leest I?w?trgt%g 8Q£Ig%sy Ipamoa’ces
pectinates, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates, sulfonates (such as those
mentioned herein), tartarates, thiocyanates, toluenesulfonates (also known as
tosylates,) undecanoates, and the like.

Exemplary basic salts include ammonium salts, alkali metal salts such

as sodium, lithium, and potassium salts, alkaline earth metal salts such as
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portion of the ester grouping is selected from
strai ght or branched chain al kyl (for exanple,

W@ e@bpsgo1n- propyl, t-butyl, or n-butyl), al koxpel/kg1006/005265
(for exanple, nethoxynethyl), aralkyl (for exanple

| Ikl (f | h th
Y phts e sl Riai e Fipo g s el ardanic

béﬁs@ @)@ﬂ'ﬁieeordh"ﬂl@gﬁﬁne ]su%ﬂle\@/ﬂ) ﬂthlﬁ%ﬁy@%‘gﬂgmﬁ’fe

am no) sul fonate est suc
dlavdphgxsdamﬁm|hydraharmmaamioemedemtranesu| fonyl); (3)

NATEE pefiy Pab Rt R BHERD). Bmeti T e icesyingsno.
T
Nd’netl*@tl U—glh@éﬁﬁd&@ttfbu%ﬂta%lﬁes ﬂﬁe%ﬁzﬁ%ﬁygﬁggéxﬁghme

further esterified by, for e
leka@%htfprrtﬁthar@m iand splisiwith amina heidestich@s arginine, 3gsine

ek il Bad el ol IR Y Bt uarfag e with

agentslseth asdoweralkyLhilies (hbﬁrnnqnﬁg@kamp?é(s%cmaéﬂﬁemyl
imno ether). Al such tautoneric forns are

ethyh PERY AR bHin ehlpridgs pkarpfm@es and igdideendialkyh sulfatesn.

(rph- R0 Rxp RO irchdde SirplY Ot bl Al ARERATG °
suliaees); Ioemp afaih hallqwseermnmummmigmxmlé(s)mc;mtu@aewm@@qqf
te a% &{ﬁsdru s of the conpounds as
mygryad Biped i das b lesc pdiss . raliuLBaIdes s uch
(nBh- mq;sg e‘!@hﬁﬁe mcﬁiﬁéBe%ﬁ ahf r@%\é@f@{' b EmRRISP AR Sfers.

vari ous 5 subst uents ioneri c”forns
( whi Alhsuely aeidi altsam"hbase sdlts abistenceddd baspimaretadettically

ac RIS Saith M tierscober o th i Eyarn 9l Sl encease salts
arsepRidered Bgﬁl\ﬁaléml‘fé tfree ‘fé\%é’ bRl ooty %Hﬁfﬁ‘&?rﬁg&nds

t he conpounds of the invention may, for
fos peEROgRBicithe ifviestionf ot her isonmers, or may be

d t t
ot ner A B R Gy 8 QRIS leBnt hirhefindg nolude
the écbit(ﬁmag ofrolis (Py es®okylidweia tdsests GhtaiRay %_}/té&erﬁlc%loﬁ of

g@l i‘ﬁ%@ ration as defined by the 1UPAC 1
they rRraHP&ns. Whigle thes BofCarenyl enaiety ef£he tarboxylic acid

ded .t
poé’gﬁlé gr%a%sgfe%@p%&elsaﬁq?&gﬁ f dntfgtralgm opgf%bc?ﬁg cg}aln alkyl
(ferrexampepacstyls heprepyls bbaty$, orrebatyd) slkok?alkylr(ﬁcﬁrsexam ple,
t?]cemat ﬁ’i}" or %E ¥o r)@gﬁc, of the inventive conpounds
meoE BTy PEaRYATr SR ke lo gBNiGRAIY TOT example,
HEpes mieGf), afyI3fs Kaf

ERESYIARN), SIS SR ARSI AiReaty (e
exaﬁmie i RAlogen \Gi.aiiadsori G sdisaxyeat drinwyv@) shifohyteraxyers,
su%h%@é{?}g-s 8t "an l{y&sd]]%nyv%sggaerﬁp nI estﬁatngseulfony}), é%) 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
esterified by, for example, a C4.z alcohol or reactive derivative thereof, or by a
2,3-di (Ce.24)acyl glycerol.

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

invention.
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20 I'n one enbodi nent, the present invention discloses
conpounds of Fornula 1, having CXCR3 ant agoni st

w@eanees9y9 or a pharmaceutically acceptabl e deeT/USLI0&E05265

t hereof, where the various definitions are given

abOVAII sté}e@lé@h’ftﬁ‘é éﬁﬂ’@&dmmtgé@fmétﬁé iS8rRafd] gh&é{l%‘éﬂnefb and

R1 and are ependent |y absent or prés
therliked of tr@amesleglt P‘h@@@éﬂd% ﬁﬂclydm t@ese@u‘me Bald:snslohlates and

ofRtidh, GPIRS, o By e Gk v 6 phe b apiRalipeS of B prodrugs),

swcty hathose, whichthay exist aubwagyrﬁmeth@baf&msvén various
het erocyclyl, heterocycl en urea, -S(0) 2alkyl

substityeng Hpgiu;dmg enarg(qgjlgrm( éqrwmy\@lcmmy exist ev){an in the
I
AR QNGRS cobans B enE To g S bmls,
diabseadmeric }ﬁmmsarar?a c@nt%m?latycbwﬁlmh thadzope of ﬂ"lltS mventl]gn
lr{q?v?iquﬁ ei}%}s%nﬁr%o?%épgm{gg%és g r OUDQS;?&? Imsayl, ?ogr e&ample

Do RTS8 umels BB eI al) Bitmae. =

raceQldate s of with NHREher, -qrCtRersstded, ste(€diBdmbHSOPRS thiral

oS PR eea Ty o T AN S oy & SomigHaten as defined
be i ww@wgmanécwméh@@ﬂéué BHY @Y of médteﬂmbssap ‘solvate”

|nteger froml to 5. 5 In another enbodi ment o
‘predrsignand ihe fike.on mtRmdadiﬂo Rguaiheapmlmdreﬁmdelmswaeaedt

o8 8, PR P, LB B imates o
priodrgsopfte yhvearitivel c@iﬁpounds
trifluoromnmethyl phenyl ene, indany

cyaHéEh@WQIEH%Q hwr@ﬁ%d thﬁtf“l){ QyebpHEig emqtﬁqeélﬁ@ and Claims
aﬁ’%&&%ﬂ%ﬁ 3, ! t&#&ﬂ“%éﬁﬁéﬁéﬂe‘?ﬂ%al ilb&ration with

un’mablsbemwaleopbenfyhsmmgd daunhave the hydrogen atom to satisfy the
fI uorolmlll orﬁ%nh tea%aene di chI or ophenyl net hyl ene,
eXt( - CH2CF3,

mat
&EﬁgHg%gﬁng{ﬁéﬁyk GE%HS cyccﬁ‘ ﬂe%ﬁ?mpeo#gds of
Fayularhekgving C)GBIRGI—Q&@QQHS‘; aet@Hg @l—ﬁpﬂdlaﬁnaeém&@@OCI—B

%ﬂ%%vétlﬁ_ﬁle?é o1‘1(:}\&?)9?\5)@2%1rkgvvys‘,jl(%|rS;t]lons are glven agove

NEE%%P I Soxaé %?%}W?%G/P eset Irwnﬂﬁiﬂh% apg R? are
lnd%er@éﬂﬂib)é@s{éﬁ{ epﬁ}eﬁn%ﬁ%@é%fgach is independently

selegt %fmmf@@ﬂowr@mdlstmg oI @INHRary, GrriBpNaKpsyihalogen,

h)/_dié)%v Bkzé&dzz? a@f(edr_@ @E?a%rwgy&rg caréexq(&jﬂ,_&eteroaryl,

heterocyclyl, heterocyclenyl, urea, -S(O)zalkyl, -S(O)N(H)alkyl,
-S(0)2N(alkyl)2, and -C(=S)N(H)cycloalkyl.

In another embodiment of the present invention, R' and R? are

independently absent or present, and if present each is independently
selected from the group consisting of H, alkylaryl, aryl, heteroaryl, -(CH,)4CF3,
~(CH2)qOH, -(CH2)qOR®, «(CH2)gNHa, -(CH2)gNHR®', ~(CH2){N(R*"),,
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-C(=O N(H)NH2, -C(=O) N(H)CH(CH3)2, thiazolyl,
-C(=ON(CH3) 2, -S(0O 2CH2CF3, cyclopropyl, -S(O 2CF3,

WO SHBOBOBCH2CH3) 2, CH3 H CH3 H3C CH3 C 25 CNeCFHUKR0BER0O5265
N F 33 WD 2006/ 088919 PCT/ US2006/ 005265 F CH3 0 ~ F p

RO NRR A SHR, (N80 R e s B8
IR e g o, oot e
cyclobutylhydroxy, cyclopentyl, and cyclopentylhydroxy; and q is an integer
from 1 to 5.

5 In another embodiment of the present invention, R' and R? are
independently absent or present, and if present each is independently
selected from the group consisting of H, -CHa, fluorophenylmethylene,
trifluoromethylphenylmethylene, indany, cyanophenylmethylene,
difluorophenylmethylene, bromophenylmethylene, chlorophenylmethylene,

10 -CH2CH,Ophenyl, cyclopentyl, bromochlorophenylmethylene,
fluorochlorophenylmethylene, dichlorophenylmethylene, phenylmethylene,
~(CHz)sphenyl, -CH2CF3, methoxylphenylmethylene, -CH(CHz3),, -C2Hs,
-CHz-cyclopropyl, -(CH2)>,CHjs, cyclohexyimethylene, cyclohexyl, -
CH2CH2S02CHg, ~CH2-CH-NH,, -CH,CHLOCHS, cyclopropyl, isoxazolyl,

15 -CH2CH>0H, -CH,CH;Ophenyl, -CH,CH,CHg, -NH>, -(CH2)2NH,, byrazolyl,
5-methyl-isoxazolyl, -CH,CH(OCH;CHjs),, -OCH3;, -NHC(=0)NH.,,
chloropyridyl, pyridylmethylene, -C(=O)NHcyclopropyl, -C(=O)N(H)C2Hs,
-C(=O)N(H)CH2CF3, -C(=O)N(H)C(CH3)s, -C(=S)N(H)cyclopropyl,
-C(=0)NHz, -C(=O)N(H)CHg, -S(0)2CHs, -S(0)2N(CHs)z, ~S(0),CH2CHs,

20 -C(=0)CHs, -S(0)2(CHz)2CHs, -C(=0)N(H)cyclohexyl, -C(=NH)NH,,
-C(=O)N(H)NHz, -C(=O)N(H)CH(CHs),, thiazolyl, -C(=O)N(CHjs)g,
-S(0).CHzCF3, cyclopropyl, -S(0)2CF3, -CH,CH(OCH,CHs)s,

I oo

a
ey LA
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io attached, forns a -N-cycl opropyl, -N-cyclobutyl,

-N-cycl ohexyl or H2ZN N- H2N I n anot her enbodi nent of
wWo b@ofosssent i nvention, Rl and R2 are i ndependpeil/U§2006/005265

absent or present, and if present each is

i ndependently selected fromthe group consisting of

H -CH3, -C2H5, difluorophenyl nethyl ene, cycl opropyl,

15 di chl or ophenyl net hyl enef - CH( CH3) 2, CHy

cycl ohexy4 met hybene, gycl ohexyl, isoxazolyl,

| soxazoyl \ox I azoyl, vaoxadi azoyl, su

i soxazoyl, 734 WO 2006/ PCT/ U82006/ p052

subst i t ut ed_oxadi azoyl subst{tuted am n

dlfluoro enyl , p
*E'I)cycl opyl N
N(H)CHZCF3 »- C(=0) N(H) CH( CH3) ’ ’

C( =N H COB)3, 5 C( =S) N(H) cycl opr opyl ,

-Q(=Q NH2, -C(=0) N(H) -5(0 2CH3, - S(0) 2N(CHB) 2,

-S(O 2CH2CH3I - C(=0 , .S O 2( CH2) 2CH3,

C(=0O) N(H) cycl ohexyl , =Ni) NH2, - C(=0 N( H) NH2,

hi CN

thiazolyl, e H / F{E"HHzN 10 CH8 0010
0x ONH /HFHBON H3¢ CH3 H ON~J' / F F\ NH O

o NH

o 1 —

'

orwhen X is N, the N taken together with the R" and R? to which X is shown
attached, forms a -N-cyclopropyl, -N-cyclobutyl, -N-cyclohexyl or
HoN

g

In another embodiment of the present invention, R' and R? are independently

HoN

absent or present, and if present each is independently selected from the
group consisting of H, -CHs, -C5Hs, difluorophenylmethylene, cyclopropyl,
dichlorophenylmethylene, -CH(CHs),, cyclohexylmethylene, cyclohexyl,

isoxazolyl, isoxazoyl, oxadiazoyl, aminooxadiazoyl, substituted isoxazoyl,
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)~/ and NH I n anot her enbodi nent of the present

invention, R and R2 are independently absent or
w@e@sesio19 and i f present each is independent!| yPCI/ES2006/005265

selected fromthe group consisting of H, -CH3, -C2H5,

sgt:){tl H&Wﬁt%g@ éq@omo yzloyl difluorophenyl,

_@Mﬂ: g@ Kyl met hyl ene, cycl ohexyl, isoxazolyl,
ophenyl, -CH2CH2OH, - CH2- CH2- N(CHS))Z

-CICIRMTHH)s HOEIN(H)Cyomipropi Hm%@N(H C2Hs,

T e AN A s
S sl o bl SEE DR e

-S(S) ) WHPDEHS (O EQHEHIC(= @Imﬁz(-sm)zzw zCHs,

e R TN ORI Wbk o o o

N O/ N-" HH3C /HN N }jar, CH3 4k 0 --1 NF o
F NHO ---Jg, and NH In another odi ment of the

i nvention,HX ijs sel ected fromt hN group N/
LN S §
N v
F%/\H Iﬁf HoN ;

10

N/ ///

In another embodiment of the present invention, R' and R? are

independently absent or present, and if present each is independently

15 selected from the group consisting of H, -CHs, -C,Hs,
difluorophenylmethylene, cyclopropyl, dichlorophenylmethylene, -CH(CHs),,
cyclohexylmethylene, cyclohexyl, isoxazolyl, difluorophenyl, -CH,CH,OH,
-CH2-CH2-N(CHz))2, -C(=0)N(H)cyclopropyl, -C(=O)N(H)CzHs,
-C(=O)N(H)CH2CF3, -C(=0)N(H)CH(CHj)s, -C(=0)N(H)C(CHs)s,

20 -C(=S)N(H)cyclopropyl, -C(=0)NH,,.-C(=0)N(H)CHs, -S(0),CHs,
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consisting of N, 0, -CH3, -CH2-, -CH, -CH2CH3, -CH2CN,
-NH2, cyclopropyl, NNI1 \ O 10 and N In another

wepodssyent of the invention, Xis N or O | nPeEnusive6/005265
enmbodi nent of the invention, X is N |n another

-SRIPRICHER! )gdaﬁ%mgem(b@ryc% JS?(d)g(QJHZgScf%(B) In

the i nvention 15 In
-C&x0)NiET)cpoibekyte i (=biH NIk, 1GFEMN(OINHZ, thiazay) |
C(al kyl'), C(halogen), C(CF3) or C(PMR30)2). In
anot her enbodi rent of the inventi Zis C(al kyl),
C(F) or Hs 36 WD 2006/ 0889 PCT/ U82006/0@51265
In anot her [ i nfention, R3 i8 selected
Ialkyl haloaqkyl

cycl opropyl, -F, -d, , OCF3 and 'CF3.  In anof her
enbodi nent of the invention, R4 is selected fromthe
group consisting of H, alkyl, hydroxyal kyl, hal ogen,
OR30, or CF3. In another embodi ment of the |nvent|on
R7 and R8 are the sane or /dkfferent, each beln

I ndepende®yt | y | ected frgmthe roup consi st of H,
lo al kyl, aryl, hgter aryI hydr oxyl ,

2 and

al koxy, al Kyl ami no, -MNH)
-N(H) C(=0 al_kyl ; or terrtbtlvey and JR8 t aken
t oget hefif’s _O,Jéé, =NH, \ =N( al kyl ), =?\|(\®q1, v
—N(C]ajg\, or cycl oal kyl . I n amet her enbadi nert of °t he ,
[ nventl on, is selected fromthe group consisting
a k haI ogen, hydroxyal kyl, -CN, -N(R30)2,
N:CH- al kyl, and -NR30C(=0O) al kyl. 1 n another
errb thelnvention R6 is selected fromthe
grou stlng of HF -NH2, -CH3, -CN and -F. In
@&(;Lt-iher en‘oodl ment of the invention, R7 and R8 are the
same r, differe Z(6 3
from the gr oup consi 5
- (CH2)lgGal kyl, -( ) )
S (GRYSN(H - S( 0) 2al Kyia AR *ﬁ rg’(JN(I—D-CON(I—DaIkyI;
or altetnativaN§ R7 and R8 taken together is =0,

In another embodiment of the invention, X is selected from the group
consisting of N, O, -CHa, -CHz-, -CH, -CH2CHas, -CH2CN, -NHy, cyclopropyi,

[ 0

and

In another embodiment of the invention, X is N or O.

In another embodiment of the invention, X is N.

In another embodiment of the invention, Z is N or C(R*).

In another embodiment of the invention, Z is N.

In another embodiment of the invention, Z is C(H), C(alkyl),
C(halogen), C(CF3) or C(N(R*)y).

In another embodiment of the invention, Z is C(alkyl), C(F) or C(NH>).
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20

25

=N(QAl kyl), or =S. In another enbodi nent of the
invention, R7 and R8 are the sane or different, each

wheingssontependent | y sel ected fromthe group cPOBEUS1006/0P5265
of H 25 -CH3, and -OH or alternatively R7 and R8

2000 U RETE FRRP B BS e e, BN selecédidtam tosrou
carfsisting ofrt.calkylphaloRikyh iy dRSyalle/] Safbgdh -W(R“Kﬁq-o@" and -

c lternatively R7 and R8 taken together is O
#id | n anot her enbodi nent of the invention, R1O is

sel Qﬁté%ﬁat&é%baﬁlln%rﬁ%‘? the ﬁﬂ)eﬁgfﬁhyﬁ' lﬁoéelg%tga H’g%"l the group

ar al kyl ydr oxyal k and car
cansistitigrdii, -@1'::% F@HQGHQMdeproB}IQ FsC, Gd)@%e%gzﬁéliﬂagld OF-’3
ro onsi s ,
m i SRGENotEsr ?'nbaﬂ'mem; P%%Wﬁﬁﬂﬁﬂ B?l& srlectad &ram de group

d of H,
°°Z"°‘ﬂ8§'|“§ Cﬁ%?ﬁ’i@a“id@“%ﬂﬁﬁcﬁ?@ ny OG0t her

oot TR mbOB M oF ey ﬁﬁ% o5 S Re e e smaor
dlfrferent tehae:hgbem@ indepesidehilygelettdd fréM theGraG) %%@flﬁg 6F'Fli

odi nt of the invention,

al %kl r? ot her n‘g
& ¥@8>’ ﬁrqemé' BORuY, CEs Plabolyalbyargino o) BLD watky!
andCEREH (=N aﬂ{fwt&%te?ﬂé’t%lwgn‘afw{é MX@&};PP% =Q,=S,

t he r| n D are ependen

=Nfthbsh &'Kulb&f‘{(@alk}(ﬂ)ep‘éﬁﬁ)éﬁtdr;cysmaﬂqﬂed 0- 4 R20

noi eties. In another enbodi nent of the invention, ring
D i $nanbthey etnbediimene df thar inbentiend, Rigrsdlected from the group

co§ShS o S BB R ER, o
-NaOeL-BRy|, et R¥ = 92 ,H;]e i nvention, the R20 noieties

can be'the same or erent, each being
| ndé'p)éﬁdﬁ‘rﬁrleynmlr@enwf mednvemtmrg RAlip setewted fbhhheddroup

hl]s Siéka’a'ghﬁl <Eflj,H,%lI'%@ i nyIal kglxiox;llcglbgnmyro

ani llwah&tHer eABodim¥ht oﬁt‘h@' ikYenti EF% T{ ﬁ *he &3e or
ryl oxy, cyano, cycloal kyl, cycl oal keny ogen,

di e@taeayh bejnst |gfigge|k<§}ently selected from the group consisting of H, —
(CH2)qOH, «(CH2)qOalkyl, -(CHz)gN(H)-alkyl, ~(CH2)qN(H)-S(O).alkyl, and
~(CH2)qN(H)-CO-N(H)alkyl; or alternatively R” and R® taken together is =0,
=N(OAlkyl), or =S.

In another embodiment of the invention, R” and R® are the same or
different, each being independently selected from the group consisting of H,
-CHs, and —OH; or alternatively R” and R® taken together is

’%J\f , a)&g

N/\CH3 e -

JJJ“>:
b
o
W
JJJ“
W
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heteroaryl, heterocyclyl, hydroxyal kyl,
trifluromethyl, trifluoronethoxy, - (CH2)qOR31,

WO e@6ia3gyNHR31, - ( CH2) gC(=0) NHR31, - (CH2) gSO2R3BCT/US2006/005265
(CH2) gNSO2R31, - (CH2) gSO2NHR31, -al kynyl C(R31) 20R31,

1y Asitey embocleitclptynyioh, BOshirbepceadty tan

TEBRETIRA s (N0 o

- N( R31) SO@N( R30) 2, - OR30, NHDC(=0) N( R31) 2, NeSR30,

- SO2N( R30){2, -S02(R31), 02(R31), and -[Si (R30)3. I n
anot her elbodi nent of the nventl on, the O noieties
can e or def '

ach |
i ndep@ndent | y sel eéte fromt ka% cons‘;él ng of
H, al kyl, am no, hal ogen, CF3;

- ( g@&@é&?ﬁnbﬁa‘g@@% %vle('\%% %Fﬁ%%g}gf’m the group

corfdlétmgydaffﬁ(l,%kyﬁa%lﬂ.yl I(crOkyRIRYI, afd YR30, - N( R30)2

- N( rgg( @hpﬁg@gﬁd?&? Mncﬁm |§§@)e%(ted {mg@the group
corfidting) OB 201-5@#43 %K—I%%% My ARIAeD.

enbodisnment. of theé i nvention nol et1es are
| | nklﬂciancttbgleem:)dirnerﬁtmfrEMawNenGonrRéﬁ is sebaried é&onathd group

l.oal t |yl
GG # oYK A oRROBYbr o1 X member ed
arylin awﬁép@mbbb;mé}ﬂtcﬁ&@@We@mh RWei%EH @F)@HX' and
heteroaryl ring is fused to ring b and the fused

|
ri ngini anather emApdimentinfthe invemtiant R StS@IeptMIrom the group

f the i tion, th
B T NG A N RE 2 EhTERY Gt erent . each bei ng
| ndennemﬁnéﬂ amseummggmoﬂ m\xdggggl r Rbhé%z sécq:sistﬁe@r\'ﬁﬁzﬁgtr@ group

canqmqg ofHoé&ta CNoand ECHeCHagr | - [ =NOH)

In ano ergﬁ%rb dm%’c O@?%V‘ﬁwﬁ\?@w %'%OM Sel eé'i\lp%}%

indepemddrdlygt ouN andsabstituteg! Ibf indepShB2ally selected 0-4 R?°

-%;,RlBRlB)r-, -C(=0) - and -CHR13C(=0O-. In another
MEIAYS8i nent of the invention, Y is selected fromthe

grogg eirfdgﬁé ?gl arrtkyl mvenEgﬁ(WQtlﬁer enb@'?ﬁ%ﬁred

araf hetmoardetemqyclﬂnwb ap-h@terocyclyl ring and substituted by
independently selected 0-4 R* moieties.

In another embodiment of the invention, 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)qOR®", -(CHz)gNHR®', ~(CH2)qC(=0)NHR®', -(CH2),SO:R*", -
(CH2)gNSO2R?!, <(CH2)qSO.NHR®", ~alkynylC(R*"),0R®', -C(=0)R%, -
C(=0)N(R¥),, -C(=0)OR, -N(R¥),, -N(R**)C(=0)R*', -NHC(=0)N(R®),,
N(R*)C(=0)OR?!, -N(R®)C(=NCN)N(R),, -N(R¥®)C(=O)N(R®),,
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I n anot her enbodi nent of the invention, nis 0-2. In
anot her enbodi nent of the invention, gis 1, 2 or 3.

WO pooafsoner enbodi nent of the invention, r i s RCDUSR06/005265
I n anot her enbodi nent of the invention, Zis N

c(H),
e i e
r§®%( és@fz pfan@a@&g@%ndependent ly

t'he” group consi st f H al kyl aryl,
ar ylln anbﬁ'tefremhsqdlmen( ﬁlf—mmmFemer( (ﬂhéi hﬂme’c{e@-@e)rgmile

e fersiy seskonoiesedent soibdnibplamree, s

coﬁgg@gropyl laminbChBlbgeaNCN, @Hg CRLCOTE O R%ing )OR", -

droxyl . c¢ycl obufy cyc cl obut’y
cwnmﬁ%mcmm GQNHJRS’ n(@HmsooRy (%)qlﬂs@e Gt-ed

ou f I k 30

(G e AR 1 O e 5 TR e R SRS TN
ﬁ@’ Zﬁ,{-@ 3" OJNHG%CQ)‘I\RH@())gQRRRQQ)C(%%RM al kyI

, dr'o %{al ?)I ogen,,, N( Q)
NERT)CENE N (R S)es NED ISR Phee 2GRS p OFENMR g2, P
Og&z%gﬁsl hal ogen, hydroxyal kyl, -CN, -N(R30)2,
) N=CH al kyl, and - NR30(( O)al kyl; R7 and R8 are

I nd@ﬁ@ﬂ@ﬂf&rlemw;ﬁ@nedf fHeqmémeorgrtwum?@mneaea; age tfiked
=S, =NH_ =NOH, and =N QAl kyl )

Fi_}o IS s ?t ed
togetbar thiorgr @ i 06Kk r@?m’p@r@# apy!; %){Olqalkyl alprggyclen
h
AU St ) PRBN Btk
cyclealigheteftclesyls betarbeytlylr and hieterganiping dfised toging D

i ssaT S IO e Wl i 4 B3> 0 ©
het qﬁ%‘)ﬁ%'r' erhbOdiAi of Hheshk/éHﬁ&ﬁi thy R %d?@@eerr@é@beeme

noi et es can be the sane or different, each
sdnm agdifieneiepeade being isdependantiyraniectad fipno the group

con§i St %9 8]2\{;'@’-@%3 68‘!@9% %%Q%ZCQS HI,\I-IZ, %CHs,

e IFEs O .

- C(=0) OR30, - N(R30)2, - RSO)C(
- NHC( = c;)N(Rs
GG RSN

3\

In another embodiment of the invention, Y is selected from the group
consisting of: ~(CHR'®);-, (CR"™R"), -, -C(=0)- and -CHR"*C(=0}-.

In another embodiment of the invention, Y is selected from the group
consisting of: -CHa-, - CH(CHz)-, -CH(CH,0OH)-, -C(=0)- and —CH(COzalkyl)-.

In another embodiment of the invention, m is 0-3.

In another embodiment of the invention, n is 0-2.

In another embodiment of the invention, qis 1, 2 or 3.

In another embodiment of the invention, ris 1 or 2.

In another embodiment of the invention, Z is N, C(H), C(alkyl), C(F) or
C(NH2);

Xis N;
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-N(R30) C(=0) OR31, - N(R30)C(=NCN) N(R30) 2,

-N(R30) C(=O) N(R30) 2, -OR30, -0OC(=0O) N(R30)2, NON NON
wW@006/088919 N , N CH3, and -O0S02(R31); 40 WO 20P61/0888d/5265

PCT/ US2006/ 005265 Y is selected fromthe group

co

ang%St I(ﬂgﬁarq(mﬂ)apendﬁm’q%aigsept o' grgswtgaﬂfcpr%e t g#ch is
ey popeb i Bl B BB HESRya. By
nofehobhO(OMBRCHs: ACHERO, n((BHh)qGR -((BE})ENHzN(CFhDd‘NHB 1
(GG NER 05BN (FOINHR? Fi%%)qscg BN NI RHSoR, -
(CHz)qSOQNHR , -(CHg)q-amidinyl, cyclopropyl, cyclopropylhydroxyl,
cyclobutyl, cyclobutylhydroxy, cyclopentyl, and cyclopentylhydroxy;

R3 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, haloalkyl,
hydroxyalkyl, halogen, -N(R*®),, -OR* and -CFs;

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

R’ and R® are independently selected from the group consisting of =0,
=S, =NH, =NOH, and =N(OAlkytl);

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

RY is selected from the group consisting of H, alkyl, hydroxyalkyl, and
carbonyl,

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

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

the R® moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, amino, halogen,
CN, CHa, CFa, OCF3, -(CH2)qOR?!, <(CH2)yNHR?®!, <(CH2)qC(=O)NHR®", -
(CH2)qSO2R?", -(CH2)gNSO:R®', ~(CH;);SO:NHR™, -alkynylC(R¥*"),0R*!,
-C(=0)R¥, -C(=0)OR®, -N(R*"),, -N(R®)C(=0)R*', -NHC(=O)N(R*),
NRP)C(=0)0R®, -NR¥P)C(ENCN)N(R™),, -NR¥)C(=0IN(R¥)2, -OR,
-OC(=0)N(R*),,

CHs, and -OS0x(R*);



10 Formula 4 R13 r RB RBRRRL N "NI "O)m ~ (R )m

R6 NN-~) ~R11) Nf (RRO)P NN Fornmula 5 R13 or
w@baeomssoeut i cal |y acceptable salts, sol vates oPCEESENE005265

t hereof, wherein: wherein Rl and R2 are independently

absent or present, and if present each |s

i nd¥pesetenteq Tom e araupconsisting gfoliiz @(Hﬁg of H,

CRICRiQe I AR AL (R ORIYEY oot hyl pheny! met hyl ene

I ndanyd 9-2: cyanophenyl nmet hyl ene,
di fl uoro henyl net hyl ene, bronmophenyl net hyl ene,
chi ﬁrla nyl met hyl ene, - CH2CH2Ophenyl, cycl opentyl,

bro I yl met hyl ene,
> qu Hﬁg?gﬂﬁgnylnethylene 5
dichhpnthﬁnylnethylene phenyl net hyl ene,
- (CH2) 3phenyl, -CH2CF3, nethoxyi phenyl et hyl ene,
-CH(CH3) 2, -C2H5, -CH2-cycl opropyl, -(CH2)2CH3,
cycl ohexyl nmet hyl ene, cycl ohexyl, -CH2CH2SO2CH3,
- CH2- CH2- NH2, - OCH3, cycl opropyl, isoxazolyl,
- CH2CH2OH, - CH2 R® - CH2CH2CH3, - NH2,
- (CH2) 2NH2, p§RAYol -net@v%misoxazolyl, 10
- CH2CH( OCH2CH3) 2, RS =O)NH2, chl oropyridyl,
pyri dyl nmet hyl ene, -CE: Heycl opropy! .

-C(=Q N(H C2H5, - O)N( G@ﬁ% CH3)3
-C(=S)N(H) cycl opropyi, - N C(=
-S( O 2CH3, -S(O)2N(CH3)2 -S(O) =

-S(0O 2(CH2) 2CH3, -C(=0 N%}%’Eﬁfa ohexyl, -C(= NH) NH2
-C(=O N(H) NH2, oC( O)N(H) 2, 15 thlazolyl,

-C(=0O) N(CH3) 2, HS( cycl opropyl, -S(O 2CF3,
- CH2 CH( OCHRGHR) 2, CH3 H3C CHs O aaaCN NN
F H H2N A ( Rl

R

(R")a

A G
“N
Formutla 3

[o]
3
R?R’ N’lLN 3 R .
g /\(R )m
R®” °NT N /]
N R,
/~| A
N 9

10 Formula 4 R"
R, ,R®
X R®
R?R'N N/\,(/\LE (R')
> A~ m
RONTNTA R
NN (R®)
] 4
N >N
Formula §

or pharmaceutically acceptable salts, solvates or esters thereof, wherein:
wherein R and R? are independently absent or present, and if present each is

15 independently selected from the group consisting of H, -CHa,
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20 N/ a F a a 42 W 2006/ 088919 PCT/ US2006/ 005265 F
OOFO HNNc¢c' HICH CHB O Ni H CH3 O No NH
WORMKIOS®®- / N HSr H4 N H2 Oc NCH 5 0 orOI/pSzne005265
FO / NHc or when Xis N, the N taken together wth

S e U R ek he. e, o o
ool fanen i :ogﬁé@@h@ﬁﬂH@tﬁﬂ%iﬁﬂo@ﬁ%m%@&@n&
chloropheny!methylene 2CH>Ophenyl, cyclopentyl,
bromochlorophenylmethylene, fluorochiorophenylmethylene,

5 dichlorophenylmethylene, phenylmethylene, -(CH,)sphenyl, ~CH,CF3,
methoxylphenylmethylene, -CH(CH3),, -C2H5, -CH,-cyclopropyl, -(CH2).CHs,
cyclohexylmethylene, cyclohexyl, -CH,CH2S0O,CH3, -CH2-CHo-NH,,
-CH2CH20CHgs, cyclopropyi, isoxazolyl, -CH,CH,OH, -CH,CH,Ophenyi,
~-CH2CH,CHgs, -NHa, -(CH2)2NHa2, pyrazolyl, 5-methyl-isoxazolyl,

10 -CHaCH(OCH2CH3),, -OCH3, -NHC(=O)NH,, chloropyridyl, pyridylmethylene,
-C(=0O)NHcyclopropyl, -C(=O)N(H)C2Hs, -C(=0O)N(H)CH,CF3,
-C(=O)N(H)C(CHa)s, -C(=S)N(H)cyclopropyl, -C(=0)NH,, -C(=0O)N(H)CHj,
-S(0)2CHas, -S(O)2N(CHj3)z, -S(0),CH2CH3, ~-C(=0)CHgs, -S(O)2(CH2).CHa,
-C(=O)N(H)cyclohexyl, -C(=NH)NH,, ~-C(=O)N(H)NH;, -C(=O)N(H)CH(CHj3)2,

15 thiazolyl, -C(=O)N(CHz)z, -S(0O),CH2CF3, cyclopropyl, -S(0O).CFs3,
~-CH2CH(OCH,CHg)a,

b

A a
» e Ay

20 N
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WD 2006/ 088919 PCT/ US2006/ 005265 R10 is selected from
the group consisting of H, alkyl, aralkyl,

whyasosspad kyl , and carbonyl; R11 is sel ected fPrPONMUS1NE6/005265
group consisting of H alkyl, hydroxyal kyl and
carbonyl; 5 R13 is select ed fromthe group consi sting
of H, al kyI al kylaryl, cy ¢l oal kyl , al koxy,
- C(=0) R30% -C(— )N(R32 CHRSO)gO—I - (CHR30) gOR31,

- (CHR30)g ( CHR30) ‘

-(CH2) gC( = R31- N( R30) 1 R30) §02(R31), -OR30 ,
- SO2N( R30) d - S02(R3 O noi eties can be
the sa rent, ependent 'y

sel eggceﬂ romthe group consi st g of , al kyl, am no,
hal ogen, CN, CH3,” CF3, OCF3, -(CH2)gOR31,

igNHR31, - (CH2)gC(=0) NHR31, - (CH2)qSOZR31,

) gNS@R31, - (CH2) gSO2NHR31, -al kynyl C(R31) 20R31,
-C(=0O OR30, -N(R30)2, -N(R30)C(=0O R31,

2, -N(R30)C(=0 ORr31,

N(R30) 2, -N(R30)C(=0O) N(R30)2, -0OR30, 15
R30)2, and -OS2(R31); and m n, R6, R7, RS,
R2 #,R30 and R31 are as defined in Formula 1. In still
anot her enbodiment of the present invention, a
conpound is selected fromthe follow ng structures in
Table 1 below (or a pharmaceqtically acceptable salt,
solvate or ester the ) whjich are shown along with
their 1C50 20/rati ngs. Yh val ues are rated, "A"

for 1 C50 val uesAess thanNabouts25 nanonolar (nM, "B"
for I C50 valu inth(é rgnge of fro p2dto about
100 nM and /C' for | | ues gréater tijhan about 100
nM For exa Ie Conpound Nunber 2 hag a I C50 of
0.2 nM 44 2006/ 088919KT/ US2006y ;TABLE I
ure 1C50 g g n N r qgcC

Conpotrid. N~ ripound Stru
ON . N CN

2 >

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

po—

10  attached, forms a -N-cyclobutyl, -N-cyclohexyl or HaN :
R® is selected from the group consisting of H, -CHs, -CH2CHs,
cyclopropyl, -F, -Cl, OCHs, OCF3 and CFj;
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N~OC ON\ ~F FFOMNM/ Ir®™N3 g\ I NJN) C
6 ~~LL4C N5a/ FCN\ \ N/ IN/ F\ 6 NOC
WO2004588D 2006/ 088919 PCT/ US2006/ 005265 7 zZPZDUS2006/005265
/| IN9 FI~Ccit BPN\ pC op 10z c Q Q\ / O/l ~z

2 R16}S /sc\eléct(gdc%rorrﬁ tﬁe /gr(:)I'uZp \éor'lé\lgtinag cc>;f Ig,\lal\wf, a'?lalkylf ©
hydroxyalkyl, and carbonyl;

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

R™ is selected from the group consisting of H, alkyl, alkylaryl,
cycloalkyl, alkoxy, -C(=0)R¥, -C(=O)N(R¥),, -(CHR?*),0OH, -(CHR*);0R", -
(CHR®*®){NH;, -(CHR®);NHR®', -(CH,),C(=0)NHR®' -N(R*),,
N(R¥)S02(R™), -OR¥, ~SO,N(R*),, and ~SO,(R*");

the R moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, amino, halogen,
CN, CHa, CF3, OCF3, ~(CH2);OR®", ~(CH2)NHR®', -(CH2)qC(=0)NHR", -
(CH2)qS02R%!, (CH2)gNSOR?", -(CH,);SO-NHR®', -alkynylC(R*');0R*,
-C(=0)R%®, -C(=0)OR®, -N(R®),, -N(R®)C(=0)R*', -NHC(=O)N(R*’),,
N(R*)C(=0)OR¥", -N(R**)C(=NCN)N(R¥),, -N(R*®)C(=0)N(R*),, -OR®,
-OC(=0)N(R*®),, and -OS0,(R*); and
m, n, R%, R7, R, R, R* and R* are as defined in Formula 1.

In still another embodiment of the present invention, a compound is
selected from the following structures in Table 1 below (or a pharmaceutically
acceptable salt, solvate or ester thereof) which are shown along with their |Csp
ratings. The ICsp values are rated, “A” for |Csg values less than about 25
nanomolar (nM), “B” for ICso values in the range of from about 25 to about 100
nM and “C” for ICsg values greater than about 100 nM. For exampile,
Compound Number 212 has a [Cs of 0.2 nM.
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or a pharmaceutically acceptable salt, solvate or ester thereof.
For example, the compound according to Formula 1 can be selected

from the group consisting of compounds of the formulae:
L M(I

(0.2 nM)
(0.3 nM)
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| C50 values (in nM for the above conpounds have been
set forth above underneath the conpounds structures.

WO p0ogo889aN0t her aspect, the invention di scl 0sSeBCHUS2006/005265
conmpound of Forrmula 6 5 and Fornmula 7: 111 WO

2006$£088919 PCT/ US2006/ 005265 A0 -NA:I" " | CH
WNQ NNI~ O HNC~ | X, c_thec;:th
O Forlnu, a 6 Forrmul a 7 or pharnaceu accept abl e
sal ts, "So

Nva es or esters t her eof . IH y another
aspect, un Eordlng to Fornu
purlfled f m{ 5w uother enbodi nment h i on
prowdesH phar maceut i cal conp03|t|on conpr|S|n g at

| east one gqﬁwnd of Formula 1, or a

phar maceut ¢al' Ty acceptabl e salt, sol vat@.3nMkst er
thereof in conbination with at Ieast one
pharmaggeusical ly acceptable carrieg. In still another
enboduhe ~Lbe invention prOV|des a_fh rnaceutlcw

lo c%np03|\\ n of Formula 1, firther npr|3|ng at

| east one addl/AQnaI agent drug, nt
anti body and/oth ' Sr treatlng
chenoki ne recepto ed di sease. W
adntnlsterlng%a combi nation therapy toF% patle

need of Sﬁgy rﬁ@ ni stration, the therapeutic agents
in the conbination, or a pharnaceutical (014 nM)
conmposition or conpositions conprising the therapeutic
agents, may be administered in any order such as, for
exanpl e, sequentially, concurrently, together,

si pul taneously and the Iike. The annunts of the

AVEY Y tives in such conbipat, &apy may be
dlffgﬁgig pounts (different gfosagenﬁ S) or sane

anounts ( dosage ,anmounts). Thus, forinpn-limti ng
20 il ust@}(wtl\@ﬁq p[jfﬁoses a corrpound of %Er?@g/@(
and an adfliti ona herapeutic agent naye resgnt in

fixed anpunts (dosage anpunts) in a single dosageF
unit (e.g.(0.anMpsule, a tablet and the {gkaM) A
commer ci al exanpl e of such

SARa el oy
% g o
eV ey Oy
N
(0.4 nM) g
(1 nM)

or pharmaceutically acceptable salts, solvates or esters thereof. The human
ICsp values (in nM) for the above compounds have been set forth above
underneath the compounds structures.

In yet another aspect, ths invention discloses a compound of Formula 6
and Formula 7:
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si ngl e dosage unit containing fixed anmounts of two
different active conpounds is VYTORIN(r) (avail able
wo eaaodtnck Scheri ng- Pl ough Pharmaceutical s, 2BCT/US2006/005265
Keni lworth, New Jersey). In yet another enbodi nent,
the present invention discloses nethods for preparing
ﬁhar ngceuti cal conpositions co rising the inventive
He substituted pi %Qfmqorrpounds of
For an actlv |nge| % the
phapfrna\ceu{\la§l itions ahd et s of the cpr esent
112 WD 200 CT/ US2006/ 00526 n, t he
active edientsiw || typically seredln
admi xture with suifable carrier erlals%wtably
sel eEoredlali t h respect to the irteemded form of

of Bttt i BmatpBuig¥afls. <& SLePRIPERN Tl ea)
pomdleryetfanotreoaspédt tthé compouad agmrslmgetb iPormala 1 is in

si bl e 5 granules, syrups, suspensions, and the
pFT'flsk%e{ OHRd consistent with conventional pharnaceutical

pracin é}ﬁﬁher@ﬁbcﬁmﬂﬁﬁﬂ this freentraprowidiat & sHdrmacedtican t he
forma tabl ets or capsules, the active drug

C%@RB%H%POWBS}S'B%E'E@% CMPPHNLSf Fosmyta cﬁf & oxi c

pﬁ%ﬁé@@ﬁa&uycs@héma%%%ﬁt §&l/§te'd?f%rs€er@l@érébﬁh coRibifBtRR with
| act 0se, St arch SuUcCrose, cel | ul 0ose, nagneS|um

ableagtepephaimasewiogy peerpiaiesarmien ci um 1o sul f at e,
| |
t a Cbn %}E'yﬂoﬂ@r enftiddherd! F@NAVerftbh e\gde%s’oé gﬁl tr@%t%g%

reover when desired or 1
c@nnndsutusn of Bt Birther sompegina et legstayenadditicna agent,

ot S B By R0 o S ARG SR Pemoyene
redspidr rﬁedmtedtnhnﬁas@S percent inventive conposition.
Sui t Ie nders. incl ude st ar | atin, npatur
Suga AilePiog atiatitangicH &l iio 2rtephfitieRlor surn
aantmgstaaloas?’ﬁ@:tﬁerlalﬁefhwa@@itgirﬂ’iﬁ:be;omblnatlon or'Tl phazjmaceutlcal
car boxynet cel | ul ose ene col and waxes
cSBRg e Crata e iRang e Neenaulk Sie: Y bone
abifirtiSterR! id s Qﬁdér@u@ﬁ asPRr iekapled seql%?ﬂl'ausrndéﬂlﬁ@@éﬁt@;
sodi um acet a sodi um chl ori de

tqgedhey @Mﬁﬂ@oqswcanbm@eslkﬁr the aﬁi@vﬁgﬂ Qfdne variaus aciiyas in
SGULAREINGNEn Hekdhy B8 @é@ﬁ#&@h@né\fﬂﬁs [dimvient assaagent s

reservatli ma al so be 1 nc wher e
aawpm oF s8we agmraid(sameedesagesmeds). Abes:dor Peiimijing

m%ﬁétﬂ% 5 erﬁgéés a c%HJ}&%HB%f FBHﬁﬁl'a‘?ﬂ%E ﬁngévgf.?:ﬂ%rnﬁl b Jelfic

cussed I'n nore tail
agelnti may halpkssent indixed mpowints dosagé armoeing) és ersingle dosage

A ent i.on b 0 n. s eas orm
up B\ cre e P DB UL A o BB Bt Bl e
singledsagefunitentanipg fieed amouniactfitwe diffegerediciné sompounds
. opt i he. t herapeut i ffect i.e .

D TORIN Levaue 06 SRRt bt Scrsiiforiialef Rherragreptipn's
Kenilworth, New Jersey).

In yet another embodiment, the present invention discloses methods
for preparing pharmaceutical compositions comprising the inventive
heterocyclic substituted piperazine compounds of Formula 1 as an active

ingredient. In the pharmaceutical compositions and methods of the present
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dosage fornms for sustained rel ease include |ayered

tabl ets containing |layers of varying disintegration
WO 2006588919 control | ed rel ease pol yneri c matri ceBCT/US2006/005265

i npregnated with the active conponents and shaped in
inviealtiba} thiecaigtiverin@@deearts wilksypiaily Henadrgintstered ipadrgixtured

with s RPRRE AT it TG IR SHiIRGY AeRtse NaMh esepaitortbAdntanged
forﬁﬂ# édr‘?ﬂﬁstr?tﬁﬁ\ 28 Sﬁﬁfggs pQﬂegfé‘i{Hé?%%ﬂd"mESrse%l-sohd

ené gl ycol rons arent er al
flllech pehqwdrfrﬂed) paiatiers for coinstitvdiene o sgeim @lmmudnsmrsnbﬂ@r

| 113 WD 2006/ 0889 / 1US2006/ 005265 t
or e ST WS SRS AL s RO S, oy ional
hﬁﬁﬁaéélﬁi?:al FFE&U@Q@ sek lékéﬁ’l?fe F8F ol bEAMNGERAtiON i in the form of

adm ni stration. Aerosol pfeparations suitable
tablaﬂsacbraaap@ulesaaWG acﬁwmugcﬂqmnmmtamy be @bndxnedlwgib\mwr
form. whi conbi nati.on, Wit
oray o iobi i iepttieal SLEBTE it ot Sonah as lacinss:
stFPERTFESS defiBlose, ﬂwgﬂb&iu%@iéarﬁt@r dR¥af@hi pHbsphate, calcium
suppositories, a |low nelting wax such as a mxturé of

sultf%tﬁt Sal@dnangutqlc@ﬁhwlj@lgoa@c(hqwgl fospshamdithectike. sMpreayer,
I
whES dhed el Slikalp KT BfibansS (efigGRfl agents
andlelarirdg @@er’ﬁe nmgyeaiso e mt:aﬁpair@tedSn ttie miros.cRbwdée and
onyeni nt si zeqﬁ%‘? nol %3%0 all owed to cool and thereby
taﬁ%ﬁ_ﬁ. BRY Pe R eske e hout SdpiaonbSmAsreaiaYaniiNe
coﬁ“@b%nlo"f\r %dl@b?ﬁme%’ln%ﬁxdec&m’&{ b?‘jatms g JréVsJ%’rQ,r&)m
use or

to liqu orm preparationsfor éit er or
swpetanere; rdtusl @indi syntteticgumSsobh b qoadid, sodin atdinate,

| uti d I
caghuinaRea g HoFERvpR hEpt ahd SvaKesa OBy 485 o
lutirifcéﬂﬁéjm"ef@Héy be H&ntlbhé@i‘&%é@in meg@%bég@ ?émﬁ@bdr@kaﬁnd

f or m of Creans, otlons aer osol s
sorélntm bepzeatansddium aestatec Sodivtn chiodder amriﬂm h@ pat ch

Digfephi s Sfaret e R elulSBE o B AREHEISCUne

Swiet@siny Hnei fRvedng fehis ard pFéﬁreawasyrnay kso be included
pharmaceutical preparation is in a unit dosage form

where appepriate-mpomeeoidhejaimas neted abeve diamely disintegrants,
dllL?éHtE al*&%))‘icéhtéeglpﬁglé 2P EES kS Yok %ﬂl{yugge@ﬂpﬁ%% RS below.

Ctive cortponen

ef f Additiomallpnthe wonmsiinseofehé tpee@taﬁummwurmay e The
tive COﬂDOSItIOh | a unit

for&w@%teeflx §°f ik #%3%’@6 m'!Oﬁ%ytg(@og@ﬁéhawﬂ? %ﬁ{oélegdﬁlease of
anf8heGr§fold @F’Eh@%%pohe@tté‘b* he@PgtYients to optimize the
therapeutic effects, i.e. anti-inflammatory activity and the like. Suitable
dosage forms for sustained release include layered tablets containing layers
of varying disintegration rates or controlled release polymeric matrices
impregnated with the active components and shaped in tablet form or
capsules containing such impregnated or encapsulated porous polymeric
matrices.

Liquid form preparations include solutions, suspensions and emuisions.
As an example may be mentioned water or water-propylene glycol solutions
for parenteral injections or addition of sweeteners and pacifiers for oral

113



10

15

20

25

30

about 1,000 mlligrams, preferably fromabout 1.0 to
about 950 mlligranms, nore preferably fromabout 1.0

W 0008088919 500 m I ligranms, and typically from BPODUB2006/005265

to about 250 mlligranms, according to the particular

solaﬁ@hs Cs%‘isb@ﬁsmﬁél endaghuislondod aqid §6mh pYEshraBynd hayadised

dependi ng on the patient's age, 30 sex, weight "and
llﬂt}Drtﬁf of dranasal adiniBEtA.- t r eat ed. Such

t ecﬂg@ﬁﬁrﬁa‘?ahw élﬁl@b‘?&"fbr lﬁll'\élgﬁéﬁ N |ln|c %lﬁﬁbﬁ:ls and

art uman ora osage fOf

solidssin poiwdes fornngwisidhenay bedm cbmbﬁIHHMI witle e%aln@beatlcally
ti mes per .day. The, anpunt and  frequency of the

aceapiphieNarde” Behds inepcoBprsard 925ce 6k Aitigars t he

e

fatbycmmgglycegdweuém as cocab baitter is fast atelted, any theadivef r om

ingReIont i3 denmeed BPAIRdATsa0SH Jateln By sarincieh s mial fiinge
Thg%%ifénbl‘?&nggé s'smq;?tﬂﬁeuis hén P%Ege%cﬁ )I/’Iltf& cCe htaélzed

contai ner o enc osure ma u ose,
maqidd, yllowet talcoohamctth&rebmenhmty ed gelatins or starch
for ,hol.di i nin 03|t s caonpri,s t he

Lor ke e aze SO16 Ry Per RS b e PR3 Mbb'
comdo%hbh@rwo@‘ use| talliqur torii Feparitiohs FeMaitierkeaicor

loork skin gelatins. The capsule itself may

pa@@ﬁﬂra ad@mawstratm uhueh bguidyerns inslugsaspiliensgeispensions

an@le?rﬁ}lélfihgers and preservatives. Tablet- refers to a
npressed or nol ded solid dosage formcontaining the

act The congoeside wf shavirivientioh e/} glsdibeudsihverablberansbeehally.
can be prepared qy conpreSS| on_of m xtures or
Th@ﬂ%ﬁﬂﬁfm@r@mﬁ% RSBy take the fonen @ligreamsglafions, aerosols

an?fﬁg‘@a ibA% 2Rl cBY. KPR d%a&%nﬁéﬂn E%ﬁihu Zegérrﬁathsz or

Ive Ingredients spersed or so
redeyvbiotypel ds m'&ec&:mvestlbnail m&he Bk foPthisl pugpdset

constitutiopn - refers to powder b|ends containing the
act (Féerel%ﬁ]?d?‘%rﬁpgu%‘?ﬁf @‘ﬁ)}“f”ciﬁ%eéd ¥nts which can be
suspestersbly, ﬁhé‘%@?mgbedﬂ‘fﬂé? E?epar@hé#%“lh a uh®t858gé form. In
substances that usually make up the mmjor portion of

suctofarime tlmmmparaﬁlarnlsmummdgéurﬂ@ smta!s!uumm gnitidbsemt s
i,nclude su SucC cto sucrose, nannit ol
coly3fi{ §pstBitate LSRR RS HRIfk aRtEoRets W b Eredlite
amehatactieve IR dedirsepupdeb, as m crocrystalline
cellul ose. The anount of diluent in the conposition

canThafyantiysihitae sientye astiup 6ampesH#ongy awnigAes®Pf t he
prep2tHorCAIIBY §diRdtanpUSHEd BPLYjUStUHBROMoR . TniftBRuth to
Q

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

Generally, the human oral dosage form containing the active
ingredients can be administered 1 or 2 times per day. The amount and
frequency of the administration will be regulated according to the judgment of
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25 nore preferably from about 30 to about 60% by

wei ght, even nore preferably fromabout 12 to about
WO 06/ 08%939 Nt egrants - refers to material s addePlCT/0S100€005265

conposition to help it break apart (disintegrate) and

the eftending bmcmdlkgeaetaly récomatBreiedt iy n’e§|men for
i ncl ude starches; \(%t er .sol ubl e" no

di
oral @Rty atiol ek anged auh A Sborylgreny fo alba%hooo
miflgtathebe s, SHa rgagéb'fdm gugds as | ocust  bean,

raya, guar’,

acanth and agar; cellul ose
der Soate ussfukiecimsaare descripéd below:ose and sodi um

oo CROLUE (s oA Shesial FRATTRT S SadlotiiTedBeos gt ety
d
cerﬁQSséJ 4 Bonia GRS, %e@k%a% %tggcgg@g hBldingi6k

dium-al gl nate; clays 11
comtmngzommms&onwamgmmnngmtleraaa Hard shell

cafflSE s fbftalradkh 5 biehiS o SREDYnidh oMt beniape
poles R geRftins TheCoapade tsSINmaichtdih %fn%mgﬂnbuhfsoaﬁ @erut

4 to about 10% by wei ght. Binders - refers
opgguisgagests, mlmtlcmaﬁ%laad prg$watl\tﬁamers toget her and 5

e tABRFTIAAASTS o SortbrasRROic Pl $ofd cgbdE Pl fyiming

the:@ditﬂﬁé ingreslicran glith aiteddsldilgeets] dipkeaablet tha bedbrepardd by
bul ki ng agent. Suitable binders include sugars such as

CORPEPISURN OF MDHHIasRr QiapHialians obiAInpR RY Weldranyiatien o
such as acacia, gelatin and
ra{?ﬁg%’tgdgraoﬁw %Jﬁh vatives of seaweed such as alginic
aci @ralige s-a@femtaltge aatiec amyiedisnitzndispesadarsolubilized in a

) cel |c mat eri als such as
hyﬁ'@%ﬂﬁ‘c%ﬁ’mh?‘a 8( sodi um car boxynet hyl cel | ul ose and
hy d peyRrORY | ERERKIBR - refc?s € BWHEP" f@:‘lldeydorn%w@r’tﬁe active

and™ i nor gani Ccs such as nmg ne rum aFum num Si
ingTedientsoant switakte ddeentnSrwmhie ceo mo@Jspeodedaxm watangrguices.

conDERt  efert o F0B8tar 85 unat 1 ol ke, el Frey major pastion of

thel&%nbMSM@m ehtosgy& forf SuRAISERTIABhY ihtRde SRRW sdcH 8s
about 6% by wei Lubricant - refers to a substance

la%ﬁﬁe@uw@sehmamgabénd §prhﬂiob séargbee derived fromn wheat, corn,

nc@%f\ﬁ?o?&t %wfﬁﬁulb ?gh %i e E({/bn?sggﬁéls%%ﬁgrﬂsét iTg'n or
amoeat of Gilugraln the cdsmpoamba canahnge froet abbiuic10 #about 90%
nesi um stearate, calcium stearate

ste s sych as ng
by OB 488 IHirLEURPAT HON REIRTBE LT B GROHBIALOHG /5%,
L s T
frosmabazuhkﬂ teabmut 6ﬁ64> yet hyI ene glycols and d'I-1Ieucine.
Lub

i re]t_qrsan { S rafers l X]a?eneﬁs agge& tc‘c()e thee{:c\{mposition to help it
break apart (disintegrate) and release the medicaments. Suitable
disintegrants include starches; "cold water soluble" modified starches such as
sodium carboxymethy! starch; natural and synthetic gums such as locust
bean, karaya, guar, tfragacanth and agar; cellulose derivatives such as
methylcellulose and sodium carboxymethylcellulose; microcrystalline
celluloses and cross-linked microcrystalline celluloses such as sodium
croscarmeliose; alginates such as alginic acid and sodium alginate; clays
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| ast step before conpression, since they nust be

present on the surfaces of 25 the granules and in
whedasessr1e hem and the parts of the tabl et presBCT/UR®06/005265

amount of lubricant in the conposition can range from
sueibesthedidhites; al greBEschpt mbitgies. ofha Amouotpbdistritegrant in

theingh8Bey cab a8l 8o3ut 2 b B% nySiant gine
corﬁﬁgdmahSnmr@@faéraﬁly%frbhﬁébmﬁwﬁﬁéb&ﬁh0% obyvdel Rprove

| ow 30 characteristics ranul ati 0 that

f | oBinders msefers Wbﬁﬁammaﬁhasblndm "gluay| pamders togethedand

ek ST ey RS panylS, o6 8hvich f e inestery®
theeorglbiatioh. tRigdéretaald c@msmstre@gth A9 ARIMbIer iRThe
about 0.5 to about 2% b ?éil 116 2006/ 088919

dilygntonbriiteg eospissSuitahle Wt?ragmha@e SU@Si pichrassudiase;
stafifes el RS AWt Sor Mol QA ARlch OBl i En 9387 55,

acémaﬁgelg’mdaddmcadﬁ‘pd@adaM@f&GﬁWé@b&@lﬁd§Qrdhﬂbtamd
oxi de. The amount of the

or alum nu
SO@'HW' éﬁ@"&’&ﬁ”%‘? 9%%%6@*@ gelulpgicpateriabugush as

me@‘*y'&w&% osh PR B e M BRI oy <10 e

hyq!r@ixgpr@mrlme(thglnellwloswmcdyvmhbyerohdm cbmﬂgnorgtgmmﬂsmlrt as
or therapeutic ty absor be mtotp|

magnetiifh Ateihiuiican’ Tok Scrardbindesgahs spiestion can

rar@@mh%(bdu@ 280 SHha0e20% @% wé@gmro@lthe cERIPGERONORre

met hods for preparing tablets are known. Such nethods
preferabhciromneabnuy Sritehous 190c hy awighty even carprmsefsirably drum

abg&rg){ %@ l‘g%o/gf y(ﬁgﬁyl ation produced by conpaction, or

speci al procedures. Conventi onal

rret h@lﬁﬁcefr@r- refeks f¢ga etibstanteramietiab thd doBhgé Férh ﬁ:ﬂenable
h as, for ex anFterﬁ capsul es, suppositories and the

thel f@l?l@tesr@nale@oetﬁe hesrheenscampigssed e relansedmitae
moﬁJ‘Sﬁﬁlefﬁé) ejd%@ln'gq‘ |E: F tveka: a%ui[ﬁgpé lUquégr#tg 3&%@@5 mgtallic

vari at era IONS tO resen

stehrdths sacimab ena@iesnmn&teﬂf@ﬁ@@clunmtebmté roatpbtasfsﬁinm Such
i cat.i ons, riatjons and alterations

stepfaterieds gogk high e INgHROIBEVAKeS:ang Walksp@ohible jubricants
sudH §§ §88luh{‘¥t‘ﬂ8héié’ sodfiemI %S Aol afg{ég?{éﬁrfcﬁﬂﬂ HBate,

i ncl udes tautomers, enantionmers an
polye’éwmesgjmls aofi d'lHeuclospduubdlsaaﬂssare UBuadly adsledrat the very

lashEleb el sdmeabione ST Ee b B bR s et G Frss SiBkee ot
the ahgﬁelaafdeiﬁ Bebwb6n thérhi dhd the RFRPsT Ak thhRt bRNTTIRD.

rtain onmpounds of the present invention may exi st
ampgntef lybqu:@tdm {ra epmppasitipsraas range from about 0.2 fo about 5%

by weight of the composition, preferably from about 0.5 to about 2%, more
preferably from about 0.3 to about 1.5% by weight.

Glidents - materials that prevent caking and improve the flow
characteristics of granulations, so that flow is smooth and uniform. Suitable
glidents include silicon dioxide and talc. The amount of glident in the
composition can range from about 0.1% to about 5% by weight of the total
composition, preferably from about 0.5 to about 2% by weight.
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anor phous forms. Al physical fornms of the current
i nvention are 25 contenpl ated. Conpounds of this

WO povefssoon whi ch cont ai n unnat ural proporti onsP@Gf/US2006/005265
atonmi c isotopes (i.e. "radiol abel ed conpounds” )

wh eU&Mri:jd !&géntﬂs%xbﬁ)leﬁtg ‘Eﬁa’iﬁﬁéhug C@EBH %6 ¥ife 85mBdsilion

researcC reagent are conte | at e
or thw@@ﬁagmformo Syt Wpl@ﬁﬁo@ﬁnmntud@ffood @rade eilyes and food

oGy Lo S o tele DT GG ich o oS5 P BN
oxldbemtm; amolAtehthercomthpagshtlarens§ fidin abbat 0 anb abbut 5%

need of such treatnment conprising adm nisteri n%
0.

by wreighyafitaacompasiiosn etafetahly froat al@@uh 0: ta abowpt
200@%%&@?6@%% %% ?%%Z\%&H%Wg v%lcﬁtthle %fle aﬂfg

ingpédienboethicrapdutic momtsadtbSer@di into 319 ¥pétentic ckelilation from
thereof. I n anot her enbodi nent, the nethod is directed

an@dmipistered dasagg fosn escompared ie a(siyn@wdecfrfmwe
CoﬁUQHtané? mé&hod S5 prd g? I@Wé‘@da ?@uéﬁ)[ﬁetlﬁ%@l a

1, or a phar rraceut accepta Ie sa te or
mc&mteedrytmeﬂms suchrasudirent tcoynpressien aedtdomhprgssiontof ( b)
| east di tional. agent, drug, , nedjcanment
o EtRrodHar S BV damEatoR. potet Meffédr CEobReRRGEl
ProcRER. NEonVERRIP rném&dsﬂcﬁcﬂn%ﬁ@%r fbfin§ %Wéd?ﬁwé%uon

with a pharmaceutically acceptable carrier.
sucthas.Her exampll, vapsulest slppasitodae anditbe likd avé al'ﬂnrwelll a l
k“@&ﬁgs to a CXCR3 receptor. The nethod can further
rise admnistering: (a) a therapeutically

ef f Radill b@ @mmt toftheéde bKinsd PR mmmuﬁﬁln;rlmﬁ&aﬂgnéo
Formula 1, Fhar maceutical ly acce e salt

Va@,ailqn@t%ﬁ%alf%@fl@ms thedoesenhdigeloswie, Podi tomaterials and
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such as g cortlcm brtors, antl
kn@gs,caari@in indisiazd e cmpaumds magex(sTACEa)utomelnblfbms SM»FP

R TRt W BT ol
corfrb8dnS€£ bt fr@séﬁhh%ﬁﬁﬁrﬁma?@@tﬂﬁ 'nm|{|ﬂésor¥]t bﬂ’ih@%r‘?ﬁé or

response no fiers; anti-i nfl ammmat or s and
amprfé?%@ef@fmés/\" Physigakiesse of e perrant lnventlon 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.

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

treatment comprising administering to the patient a therapeutically effective
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i nflammatory di sease (e.g., psoriasis, inflammtory

bowel di sease) 25 Anot her enbodi nent of this invention
w0 200diossdes ed to a nmethod of inhibiting or bl oPKI/N§2006/005265

T-cell mediated chenbtaxi.s in a patient in need of

ansauait of it kaistent donepamidactordifgth Forghuslmi i gtering to
t he Eatl ent a ther?geutl cally “effective anount of at

Phagnateuirally Assentap eel&raﬂw?geto@estﬁrﬁne@oi or a

h l;
Fhor Tarotis ShbdaRering shandd prp e e R fiato the
pattien’e@a) en efteciivemnouhtadf at ﬂembhéwdmdm@éwrdmnge'
h Crohn: s, disease, ulcerative colitis)

PSR T eona PRarEecPBicU aRcer @hieraalt sobiats PEpRigr thereof |
coﬂélﬁ'ﬂré‘r'\tﬁl &F éé@érﬁlaﬂ?@vltﬁaqbggpkag?‘oﬁg%ﬁﬁﬂﬁa %1!5 éﬁtygrurgg ‘o

f-ecti've anount ne conpoun cot
megdwameat antibody aptarishibion foatriegting aetbxeﬂ%clﬁahbkme

st er thereof 8 WD 2006/ 088919
re b ine o € lssast! | Siteinalion dehe Rhaghacaitisally acceptable
catrfarent i on |s directed to a nmet hod of treatlng
i nfl ammat ory bowel disease in a patient in need of
suc i epeterembodigept.iatilerst atei conspaurichgf Fornttia 1 binds to a
)Féﬁ herapeutically effective amount of: (a) at
C aS%é e {:orrpound of Formula 1, or a pharmaceutically

accdheahtthod @Al furthep cuipeise radﬂ‘ﬁhi%teﬁd@;e r(&pé therapeutlcally
concurrently or sequentially with (b) | east one

effepiisrMAUELPERL least ormremeogRd apcersig kx Fegnda:1, ora
ph§ﬁ4twléé’e§rﬁig%§)6 BEce J)L_’( b%’%é]f%@'\)a?é_{éf 881%?&??%{%%@:&?&%’%&'}/%?
sequentiatly svithr (dn) dd Jeagt vneanedicaicns seFéctERi frofmeerfreap
Codl recte ﬂ therapl e f%éuch s antj-CD3 anti bodies)
DSiRATED Ty1Rg Retir glic drUQSaE%@ﬂ?W@r%‘“‘ and

infRnifBA&® HRR}!;V U@X-Z ﬁéﬂ%ﬂfé mﬁﬁﬁ’ﬁ% rf?(?k f [nHidtcts:

|nvent|on I's direct to a reati ng or
imppaoesupregsiyeaisuchepe cy¢losparinseanrhtrietindtréxatel; sterofds

il OB 808 7 P BB BE g s T

coﬂnﬁ@&hd§ﬂﬁ\lﬁ%ﬂ6@#ma%@0(qTA@ET)gnhfblt5@ 'TUWP’ ihhibRbre ¢ oklne

armaceutically 15 acceptable salt, solvate of
'WW@F%@'UCQQ%EI%@S pedchemokiop lmrmbr_tonsrmmint anBOR2 and

ocite, THFCeleRe TuHits, SR REITIAS, Gelbakel KeSerie' Taigrs:

' anﬂm'eﬂamma’@ry agpnwmamaﬁemst whé@rs'eds@ dan B& af

har maceuti cal | acceptabl e salt, solvate or ester
inflRFErAlarY disRas? (et IR?%'@S§eti\ﬂ@mm@ﬂqryb@W@hd'(SQ?S%)t 20

AR RATRAYSA: SR a8 BRI
lnhrmipmtyrcblnpkmgd’opelé nmedidgted gheatbiagislim aq:;atleaz it hespof élﬁ:h
tre&tn ?Qﬁors&f%ﬁrra %Sm%r}%ln%nac?rrr]lﬁlétépﬁg ¥he pat||eonk’)clfa| tlherapeutlcally
effective amount of at least one compound according to Formula 1 or a
pharmaceutically acceptable salt, solvate or ester thereof.

Another embodiment of this invention is directed to a method of
treating inflammatory bowel disease (such Crohn's disease, ulcerative colitis)
in a patient in need of such treatment 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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Anot her enbodi ment of this invention is directed to a

nmet hod of treating nultiple sclerosis in a patient in
woe®dogfi1such treatnent the nethod 25 conpri sPEDUS2006/005265

adm nistering to the patient a therapeutically

ef f AGltR cABBImedl of (A} uﬁien'usa% dﬁ@&equ%\%@fhod of

according to Fornula 1, or a pharnmaceuti
tregting piflapneatony bowsh ﬁmem ageatient irheeedbf sm’rctlrea’rﬂmnty

coﬁ{&ré@@;e%d?ﬂng#%%p@”t%&%g%t aSt 1pally ¢ SRR amount of:

(a mtl@as,trﬁn@éc&hp@lmd of Hbrrhalﬁef @@ﬁl@érﬁmd‘e@thbhlﬁ%&ﬁp@é&é
sagﬂ ucocorticoids, nethotrexate, 30 azot hi oprine,

sQbvatator ester thereol copavmenti er sequentially withi (b) Bt least one
h
cotriBlunli sBlcbted Bfh ft ol iklstowt Wltedsdiaind WL It |

amdfosdlicglit acid, salfdpypidines @lnafmF goiripounga! aeilL-Hp need
of such treat msnt the nethod, conprising adm nistering,

copoHRds rartieatereids lugraorticoids. T-eelf eraepier dirasted tharapies
t
s ot e ko), TR RoSEEs, el ity
azaibigpingh bed Satnercapibpatimesor est er t her eof concurrently
{ Wi t.h t t d
el 2THRo s DRPY e ARAR B tRtaR R P e B Biotash o8,
treﬁﬁﬁdg ef |§f§\/ehtmd; @fréf@ Pé]@bﬁtﬁq inSa! 'pﬁﬁéﬁﬂ lﬁzﬁe%% of such treatment

i costeroid -met hasone, -interferon,
CO@lpaﬁmgaaﬁbmnwé@urm tp ther patfisng artbgeraemrtreal&,;epfn‘ectmoamognt of at

leosf phe FofftByng REbRTho 7 PRRIR] . 2 Wil UBCEITT 1 7

ac¢e€ptablpaialte§cblvafe oeestepthetgefn treatment the nethod
ri sing admnistering to the patient a

QB‘QBW eeahqdiment etthis inventiemis directed 4 adnethedst one
co@gﬁpmgr%ng@g@m\aqu) i R bdndrarRiialRN IR U A of:

vate or e ter

(a)cheast matdoynpnurujeqcmrdm@l tbyFowiriuta € bor atphai'maaéummﬂy
oup consi sting

a W@ggﬁ%&fel re'g{ﬁ?gr ég’fgm ﬁﬂfg{qncwr&gﬁvapg sew@tza"y with (b) at
|ea‘sf‘8h5’ chbRIpBUNEIicktbd Aol Ry §mugr%%ﬁgﬁr fy@%éﬁo?me A,

| ospori ne, nethotrexate,
FKr , I TYGH28, betmtrltefrebliénaranarpymn,dmycm}ﬁeﬂomnebptemmasolone
Ki n

t d t
azfi e op E SR o St BRoiaT RefimobperiSemule (1 oo
| nhARbiher snbtdiimehhef thid mvsRBoPls SRy Rsa rh@@ﬂo@fﬁfed
for the treatnent of rheumatoid arthritis. Another

treatinchanuitipie seleragis in a padiant isreaes of sushteeptmend thee tesliod

coffprhE R B3 el R aEPaulibabEitctlys Hidmer
(a)mtleastbne cohfpapeLdccording teffoeeiuly ¢, andphbrrabheceut?Allf)
at Itﬁgst one conpound according to Formula 1, or a

acqapkabia salit $®é@hewr£%@@th§5$@‘ cpRcUITesty PEsequentiallyeyith (b) at
leabt A& LEMBBNRY SERIMEY B FRANBND @kt 'd: Bdth-ifferferon,

glatiramer acetate, corticosteroids, glucocorticoids, methotrexate,
azothioprine, mitoxantrone, VLA-4 inhibitors, FTY720, anti-|L-12 inhibitors,
and CB2-selective inhibitors.

Another embodiment of this invention is directed to a method of
treating multiple sclerosis in a patient in need of such treatment the method
comprising administering to the patient a therapeutically effective amount of:
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| east one conpound selected fromthe group consisting
of : i mmunosuppressi ves, cycl osporins, nethotrexate,

WG L@6o889$9 corticosteroids, anti-TNF-a conpouPdBUS2006/005265
anti-IL conpounds, anti-IL-23 conpounds, vitamn A 25

a) atibabt epeRoHpbEINdrabcbrding 8 £8rmaRe rt‘;’i"fa BARARAERMcalY

this jnvention is directed to a nethod of treating

aceppiehls salk spivetarhasies thereateantungntyer seqgentiaiyewith £b) at

o2 B copot el Mo i g Tk of st affets. °
cyclospdrirg ieflurtoeide! sulthsatanine, doniccieioss (Eiefitadomel he
i ent 6! 30 therag@{atl cal ly effective anmount of: a)
B 'E%r#eé%t% WEMS AL Ednisaneg etenerceptrang inflixisraka
P hahgBftut eriBodingtf B HiE Mvenfiah s PRI etnefRielr

t hereof ~concurrently or sequen I a
treatiag theamsatoahadhriis e patient if m&dtdffsucgrtmmmtlmesltneﬂﬁ)d

Sl i T e o
(a)RANBRHH: comBol 39&&6&1@?@%@9& Lljsgpg(?fr%(})r%%@éldtl?ally

Anot her enbodi nent of t invention IS directe
acegitable ssit, solvata age@tedtlmaefe:wmueww drrsequehnalg'rwuﬂp (b) at

t di sease,. r heuma
oo B3} Bblrbufiselchel BRPL fidors e iR ina oy obsupidal anti-
infldirseaeey agants! COXeRaahibAGKS, wxnamhﬂ).tofré xed drug
erupti ons, cutaneous delayed type 5 hypersen5|t|V|ty
'mmaga&mgssnmtw&lcmp@rmm 'm@r'fhﬁl.’&)@ﬁe (StexidalifigE v dgnhibitors,
r fl a t | on
ant Py SomiRREidR, MR IBRSs, SMEaREH b P bl
cheraokiee |mhnbmon$a08ﬂ’-t$elentl\msmﬂlbw‘or§ wd@pbééamﬁhhlb&dﬁé"and

oty Fees 87 Brmbrunes nilicatedder M tsatinmns ohiheiguaon aghrits
to KAsiRek @ndbodithedt BP@E%Q?HE% J‘gy gﬁg@gg%&oﬁﬂ

1o solvate or ester thereof. ment o
treatingspsonasis inom patienti ineweddftsuch treztinedt tfe metiesd | ng a
isease eletedfr mthe up con f
cofihfifi BT tolBe PateabhdiorRet sl efacivranountor
a) éﬂbﬁé%écomﬁbhﬁ@%&&%gbfb%m%é 92 a rSHé?Haceutlcall

rej ection, psoriasis, fixed drug efupti'ons, cutane
aceeptalye gattypeivae wﬂﬁers‘r@ﬁseaﬁowlncyrreeti}oonsequemmlly WIth (b) at

ht hal fl t I
loabt 358 oBbpl 3BT (R ne BaiuP caRcspa pati ent i n
immesssuppréseiVes, toyelRbpBhhs, ristibtreRbR0dtGBMRY | bé!ftf&@stermds
anft‘iﬁ nistering to the patient an effective anmount of

Fag CP@W@P”Qﬁea%pr@QmQOH'@%raﬂtln@ -2 cempRuNnes 1vitagninagd

anoo &, rﬁ‘@% abI e salt, solvate or ester
ereo concurren or 20 sequentl ally with (b) at

I ea%motbeeen&xdxd(raemmf thisl inedretibr isalitdched & @uiethod of
treating ophthalmic inflammation (including, for e.g., uveitis, posterior segment

intraocular inflammation, Sjogren's syndrome) or dry eye in a patient in need
of such treatment the method comprising administering to the patient a
therapeutically effective amount of: a) at least one compound according to
Formula 1, or a pharmaceutically acceptable salt, solvate or ester thereof
concurrently or sequentially with (b) at least one compound selected from the
group consisting of: immunosuppressives, cyclosporins, methotrexate, FK508,
steroids, corticosteroids, and anti-TNF-a compounds.
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consi sting of: disease nodifying antirheumatic drugs;
nonsteroidal antiinflammatory drugs; COX-2 sel ective

WO pdvslosgoer s; COX-1 inhibitors; i nmunosuppressPEBES2006/005265
steroids; PDE IV inhibitors, anti-TNF-a conmpounds,

MVPANDtHdricribsdimznt of tis ireeatios is aIreeea 96 i BtHb of
ne inhibitors, 25 C132-selective inhibitors,

treg{j ing gdilg%ﬁser %eggqﬁggrqmam gEaUp, cenaistingef: inflammatpry

h
358, PeSRbRRBRS! HiRgeletin AR TRE hvelfpeace
graforejeciiods pdosasissiocddadragesrufitong, Mtemém&dm&%d-type

d_ynl th tated,” the
EERGHINY BopRbeeaaRNniG BeRmaten dockeita oge et

poét@ﬂorpéé‘gﬂﬂéﬁf in r%oc@é?fﬂ?ﬂaﬁﬁggﬁ&rg‘%nﬁ}%é?\gs syndrome),

di azabi cycl o[ 5.4.0 ene
tubﬁr@il@lddepmsgmch@mdarm a@atiBneimenddoCbfsuch treatment, such

meﬁg&éy@g@ﬁ%@ﬁ%@% @%@/ B%tg%g'at %%Eeb e%lzltl{/érzn a(rjr?oun% %:fl a}f/\l%ast
ond cHirpoisl RRIBBRTIRG 33 Fbﬁn!ﬂéﬂror a Rrhar'q;laceutlcal %??}cefptable salt,

O (7- Azabenzotri azol - uroni u
SO'H@ter@mﬂﬁfuf@ﬁﬁ?ﬁfosphat e DCC— d| cycl ohexyl car bod| imide 5

Db m num

o 1 AnafTer SriRRHEH LB BYEERE dcte Mareethor gt
tredtiridha divezissrseletted Yiom tee gisa EIA HidARIRG STafiafimatory disease,

triacet ox bOI‘Oh)de‘I de 10 BHA= sodi um bor ohydri de
rhepmginiehar s mHWﬁﬁ@l%@%ﬁylaﬂa@@atgmhoweltms@ﬂﬁe graft

rejﬁtlbﬁoﬁg&ﬁééiméﬂ drB ok kA éﬁ%@)ﬁ%ﬁdﬁ@%ftypg d

Ioroper en20|c acl

hypersensitivity-respoasest ayd am«:mardl@gmﬁydﬁphfﬁ“aﬁﬂqc ||nflammat|on
Ifo i c aci NaHVDS= sodi um_hexane
typg ?@?&}%rt%%vg@ Pﬁ?aﬁ CRBS® i3 BAtiamdE ”Sﬁ@(ﬁfl%‘ﬁ’ét ry

tredtfieRE, dilcBmBHJOESRPRSING HaiifisteHy R AL RBYt an effective
amount of (a) at least one compound according to Formula 1,0ra
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 madifiers; anti-inflammatory
agents and therapeutics.

Another embodiment of the invention discloses a method of making the
inventive compounds disclosed above.

For the procedures described below and unless otherwise stated, the
following abbreviations have the stated meanings in the Preparative
Examples below:

DBU= 1,8-diazabicyclo[5.4.0]lundec-7-ene

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

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

121



10

15

20

25

30

20 LRVMS= Low Resol ution Mass Spectronetry nM=
nanonol ar Ki = Di ssoci ati on Constant for

WG aivssst e/ r ecept or conpl ex pA2= -10gEC50, as PEf/UAm®A6/005265
by J. Hey, Eur. J. PharmacolL, (1995), Vol. 294,

329HBE = 25hydroxybeinzofridzor/ Mol (a nmeasure of specific

tivit = Tri phenyl methyl Tris= Tri
{nyHIELI o e Ao A NBHAL-Simatiyigroniurm

Co esent invention can be prepared by
a 2’3@@3@%6?5“ \?/%s evident to one skilled in the

ar t DCR=edlieycleterptaddsiimidd ude, but are not limted

to, .th ener al nt heti c procedures described herein.

Conlaﬁ’@ﬁ'b% Q'ﬁ%uﬁzgmﬁu@rﬁ%ﬂﬁd support or by

tragigA & ' lution. One skilled in the
aglEAH rﬁ#sd(?gépggﬁxly;}é‘m@%

art w rec at one route wll be optinal
depieiidfi Apioethyioraiaoiide of appendage substituents.

Addi tj.onal.ly, one skilled in the art will recognize

thg‘rAHIé'g"V% %‘Hﬂé%@s‘%'%ﬁcw US2006/ 005265 in sone

CaSNésHk@A@;ﬁeéocﬁ&mStHsEétoklg&?rbﬁy&?dé?O”t rolled to avoid
[

functional group inconpatibi es. One skilled in the
ar t N@BHy= sedibgmborohyidkiiea nmore convergent route (i.e.

nongLikneag,_or preassenbly of .certain portions of the
rmIn'\e‘%%Hé?hi—ssoé’q%r%agggpér@ﬂf'gﬁet hod of assenbly of
t hel DA GgtiuexdiRoprsislaridero such met hods for the
preparation of conmpounds of general Formula 1 where

varf-a8Des" praluepesulfenic paid R6, R7, R8, R10, R11, R12,
R20n-OPe A= r%*Cllrlorchner@%rﬁzecﬁr%a&idet c.] are as defined

above, are shown Schenme 2 and Schene 3.
Pr ITMRDZ2: sy NPIN3-telremptioleoidicigbaxaiiike exenplified
bel _The prepared coppounds may be anal yzed for
the'yAE&?ﬁbchqr @fprﬁﬁéc'q o purity as well as
ChauAdIeTsZ 88ailvh RbRAHAN gﬁﬁgﬁéﬁhaa' techni ques such

as, for exanple, elenen ysSis, NVR nass
s pdtRM&stidigh Resdutien $feesst Spsctapyetry 123 WO 2006/ 088919

| TOGeotTaR o RTIRORE RIS GRIOMAORANRA Pr1- | R +
HNLRI#SEN o RieboftiBh MhePSBectRSmsuy! / N-Pr2 6
nM= nanomolar
Ki= Dissociation Constant for substrate/receptor complex
PA2= -logECso, as defined by J. Hey, Eur. J. Pharmacol., (1995), Vol.
294, 329-335.
Ci/mmol= Curie/mmol (a measure of specific activity)
Tr= Triphenylmethyl
Tris= Tris (hydroxymethyl)aminomethane
GENERAL SYNTHESIS
Compounds of the present invention can be prepared by a number of
ways evident to one skilled in the art. Preferred methods include, but are not
limited to, the general synthetic procedures described herein. Compounds can
be made on solid support or by traditional methods in solution. One skilled in
the art will recognize that one route will be optimal depending on the choice of
appendage substituents. Additionally, one skilled in the art will recognize that
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' 7 R8 R4 3 R7
Rlo) mR X 1o j-NPr2 | Il 111 (R)mR
(RSRZLPrl-O\IR+XStepCPr10(3StepD R6 X NH
W@ RbapssoldlPr3 R X ; ., R12 Step D (RLO ) m nPCr/ep2005/005265
(Rlo) " " "1_N. V VI 7 Pr3 IV (R)n Alternatlve Step

IN(¥orie cRBefRhd Frdas dRétep%f Ha} %é & % ﬁ cz %—E’“onal

R12 Step E.R6.X N_RI2
p
9ToRpIREPYPatiiltes, Qne\ﬂknlleoh m|théaarm|uﬁeéco@i|£>8R§ﬁ1d?% m f?(

ooy 56500 ToEsY B atassrstebest beaie rertsnawtinc
mé%eia%ﬁg g?rﬁé;?mgﬁﬁclelno maﬁo&%%ﬁﬁgﬁsﬁgﬁ%@& E%‘mBoEmbs.

Tﬁéfafﬁn[@tpptgg Porihaprspatation Iq?tcgmpqllﬁﬁe)oﬁgﬁnefai ForfuRS1
witreRarZBISHIR', R?, R®, R, R®, R7, R®, R™®, R" R'2 R®Y,X, Z L, mn,
g, r etc.] are as defined above, are shown in Scheme 1, Scheme 2 and
Scheme 3. Pr', Pr? and Pr3 are protecting groups exemplified below.

The prepared compounds may be analyzed for their composition and
purity as well as characterized by standard analytical techniques such as, for
example, elemental analysis, NMR, mass spectroscopy, and IR spectroscopy.
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Alternatively,
R7 8R4 3
PrLO%R + HN’\| R12 Step A’
\Y
I e S
(R11) /\/ Y ——eee X
1 XV
Alternatively,
R7 Ra R4
RTINS R® o Step C"
G + h 7N 020
S S W S € o ™
e TR LUV A
(R"™)m
Xi Xv
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126 WD 2006/ 088919 PCT/ US2006/ 005265 The starting

mat eri al and reagents used in preparing conpounds
wale®ensdyed are either avail abl e from conmmrer ci BET/US2006/005265

suppliers such as Al drich Chem cal Co. (Wsconsin,

Schiéfve 3Mefiisd®€ O ganics Co. (New Jersey, USA) or were

f)re pared by |jterature nethods known to those skilled
Earlyintfqeuctignof ROR*Mie prepar ati on of aryl pi per azi ne
conmpounds related to internediate |1l has been

reported in WO 03037862 (N ppon Shinyaku). One skilled

in the art V\Agtégmecognl ze that theR§¥|ﬁ4hesi s of

conp@ymghs of | &) mny rEOUi Reed forsépﬁ
protection of certalnftmctlonal gro (i.e. >

derivatization for the purpose of d??eﬁ‘i cq;;?
conpaWbl lity with a papgjcular io rea Lol

condition). Suitable protecting gX¥Ulps®f &y a
carboxylic acid (Pr', when R7 taken together with R8
I's =0) includes nethyl et hyl, isopropyl, or benzyl
ester and the liKke. Swtabl e eretReml ng groups for an

am nR{RFR'2 and Pr3) incl ud¢dms Renzyl ,
8%} R, t - but 8epdar bonyl rf phldhdl o X' nd mhke Step K
AI IR1p§ ' grvo'u-ps—c-a-ere ap%en&fed q, ancdR‘r4 foved ——————>

by Ilterat ut N hods 15 known to(ﬁh)o/s’e Bkilled in ggpk
thegt. led in the art wi| recognlzetkyat

t he synt heS|s of conpounds of Fortful a 1 may require

t he construction of an am de bond. Methods include

but are not l[imted to the use of a reactive carboxy
derivative (e.g. acid halide, or ester at elevated
tenperatures) or the use of an acid vviat’g a coupling 20

rea eﬁth( . EDCI DCC, HATU) 57% QgAe at QoC to
sol vegtte Lfor the* ea%tare
B’ vn

haI qge rocar er ealR’ R12 Step M
di met hyI f Ndé andStg » | ike. The reacti bﬁnf be ————
conduct ed Rmd r essure or in a seal eff V*ess;yll e

skill eckx.n t &ﬁl/’t’ Wi*l | recogni ze that the @)t hesis
of conpounds © 25 Forrmula 1 may requikkg the
construction of an am ne bond. One such nmethod is,
but not limted to, the reaction of a primary or
secondary amine wth a reactive carbonyl (e.g.

al dehyde or ketone) under reductive am nat]
condi t i Qn,g Sui t abl e reduci ng reagenthRﬁ
“,QIR at i mne are sodi wy gorohydride
t W allet JX orohydrl de and thepl | ke at OCREOX
SuiR'aBFExSohvent,s for the reactron are hal oge N
hydr ocar bonds. re sol VBTRY di net hy! fg'Fn)am deN. ,@—(R o
and the IRKe. Q DEURRbmet hod is, but not IR ted

to, the reactR'Bh of a primry or secondarl)y amne with

a reactiym al kylating agent such as an al kyl hali de,

benzyl halide, nmesylate, tosylate or
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127 WD 2006/ 088919 PCT/ US2006/ 005265 the |ike.

Suitabl e solvents for the reaction are hal ogenated
whyasogsanbons, ethereal solvents, dinethylforr@Emism®o6/005265

and the like. The reaction nay be conducted under

Pr g¥RUstarttig matetiab aal eday&s @lsedlin Grepating)E8hpohes described
skilled in the art will recogni ze that the s&nthesm

are @ithebﬁwmb_&%fr@mf canmereial sunpliess sHelyap uﬁﬁdlﬂm neaedliGh
wiforfir S8R 2hE AT e Bk B A ol SEHET Rrgparoa by

literBiate irdethodd iknowarte thhosk skitted irk#headrt- 200C t o 100C.

Sui tabl e solvents for the reaction are hal ernal%%él
hy difecRiepartionsfaryipineragnesonowdsaelaed & mirmaedigicilll
t j € ' i {11 recognize

has; e tepbfed il VDRSS 7ee NS N Skl ) 557y
r eddme ekillee irothiedart wilhremogaizeuthet thensyntiyesis pf cSmipoahte of

ol SR oo B

(R o HorC ST EA Ry & parioular,

reaction cordition)s STliabletprotectipg groeps firs earboxyiis acid (Pr', when
i nt ermediat es..pf A reacti on, na e, i.sal ated and

R tgheoes e SeBiR S T37 s B bat e A BeRfmdlicy benay

estérEHd eNked Wuitdb prdtatfifigicupsifot BatngiAe (Pr? and Pr?)
distillation, crystallization, chromatography and the

include enethgy banav: efnoryethyh irbbtoxysarkaivs mhteaoykandgthe like.

i o i .
A G Db TERTR I PRV MBS it
kno®inetp tAoasdkifed ilktienatti on: A suitably protected 2-halo
ri di ne,or phenyl conmpound of st t d t ed
%yténésbnllséargm%ﬂ il GGtz bl the,syrthesis of FamROUNES Of
. . I .
ForbiFt o PR PelorBETENH of e Bl MRS e
but sve hotimitedtatte use bha reactbenceboky debeatvesi@od add halide,

or eg?%gq%;!@gteg_@éﬁség%%; QG 1S5 GLRR RSy EECHIRE Anc
ol FHELSS TR o B AP APECA G e 4R

solVeht$I fir the GeadiRmh fre hdlegended hediasrbesd, isthéneal Solvents,
et erm ne the differential reactivity of the

dimgipEPaTRAIe Ane g b, TheoredcipBGD R he SONTHSISR WEekzi ne
prebsurbeHYh eskaled 6043y, 128

One skilled in the art will recognize that the synthesis of compounds of
Formula 1 may require the construction of an amine bond. One such method
is, but not limited to, the reaction of a primary or secondary amine with a
reactive carbonyl (e.g. aldehyde or ketone) under reductive amination
conditions. Suitable reducing reagents of the intermediate imine are sodium
borohydride, sodium triacetoxyborohydride and the like at 00C to 100°C.
Suitable solvents for the reaction are halogenated hydrocarbons, ethereal
solvents, dimethylformamide and the like. Another such method is, but not
limited to, the reaction of a primary or secondary amine with a reactive

alkylating agent such as an alkyl halide, benzyl halide, mesylate, tosylate or
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WD 2006/ 088919 PCT/ US2006/ 005265 1f the product of

Step Ais a protected piperazine of structure |11
waleweosseri on is required. When Pr2 is benzyl BCT/US2006/005265

substituted benzyl deprotection can be effected by

therlikac Bufablenstiverts Rirehs Ye8ciidn Qbéjﬁélg @nﬁ@a HydroddiBons,

presence of a catal yst such as di um en Pre is
eth@t’@ﬂi)&@bﬁwi’r dJJ‘“QﬂM @freamldm aodrﬁh©ék@f'lfhﬁ:tea¢tlby maybei on
I silyl .iodide.

conduistrdbnaer BSsRre RLP G sealeeNCons 500 el t h a
S”@H%&ﬂfg% lﬁ‘fﬁé‘aﬁﬁmlltré?éirﬁruc uﬁféé 'egrsc?tj o ﬁlﬁ@ of

erazi ne r St
Fonnwlaelaniagdequm thenregiuictivatof d redlaciblepfanictiomad grbup. Suitable

rec i GO InpURR PR PO s SEHIE AHMALa Bd g
dinBEFHE a2 A SROE D g, ?léfqﬁ% Boleyts B piaeiciph are

halefesatedtydiecdridohs, étn@@aqs@on«vehfs Aimeihslemamite and the

piperidine to formstructure Vi 'l. Conditions for the
liker educti ve amination reaction are described herein. 15

St @G iRl RERELHIRN P cddrits i Snd Yy FheS St Solds of

is reacte vvlthake one ruc

Forpndaencayséqaire dtickidgtiagent flectiorahyoupo Huitabld etidizing
str ctu e VI or styfﬁ_cture X'l where R12 is a cyanide
reageaisinel dmaiyssn RYHAOED AREOXide M thiOTop&ERRYBENEPICAEId

nol f |V
andfHe A7 208LA8, 4000 s el ST ToP e tekbin a8 nee
hal@@eﬁétbamyél%déiﬁﬁﬁ@rémé@%\l 'sBIvéntsh@\Ja@&eé}ﬂi 8t m@. vent

such as nethyl ene chlorid 1-48 hours. Subsequent
addl e sterting matgdals @@dstbaﬂ@t@rr@edtat@&oﬂa readiignanaytibeum

so Y68 80 ke UMY By BB HE Bl et et
not3nitedioftitragomelistilatibn Uerystafiz8tioh; ScHr@ﬁ@t@?ka‘{théar@ the like.
ketone of structure XV in the presence of a reducing

SugiyBatetiays canhechasapisiirad ssing FAEDEEnabmRRBS ANCRING s
ph)@(&ﬂ%@ﬁ&an@5£ gée&pé]qialt ons for the reductive

amnation rea n are escrl bed above. Step D 30

Genptal Deddription ob MethodsdA 8&Bructure VI or structure
or Br is reacted with a

X, R3 = O
Ste@r’ééﬂm?‘ﬁmm@'%'kyl ating agent such a al kyl boronic
aC'ﬁésunthlg hoﬁz’c‘t‘éﬂ ZJP\%JId grldlﬂetd?‘i‘oh%h eopﬁo?ﬁd Bf Ei‘?ﬁ&l.nael

t o pronot et erocoupl | or a e toyle
is raa@tedfvﬁtremplparaunemf etrottuyenkd noalstrsciuu@b&weo Yornoa X |
con\q’\,ﬁ]&rmd 01;L géneral structure HI or IX. Preferably the reaction is carried out
in a solvent such as dioxane in the presence of a base such as potassium
carbonate or cesium carbonate. Optionally, a catalyst such as palladium

acetate may be added and or the reaction heated to a temperature of

between 30°C and 150°C.

In certain cases where regioselectivity is not required or where
regioselectivity is determined by the differential reactivity of the piperazine
nitrogens, no protection of the piperazine is required.

Step B.
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WO 2006/ 088919 PCT/ US2006/ 005265 the hal ogen at the

R position has been replaced by the appropriate group
waleweiosdyed for R3. Step D A protected piperi dPCIBEUSL006/005265

structure VI or structure XlI|I is deprotected to 5 ,

pr oyitfe ﬁés%&%m R AYis 'r%cﬂ%cé Z)%e'fi%%i%eof\é'tr'u_cﬁfre I,

g
structu 1. Wien Pr2 is or substituted
depratestiordispequised.i \Wheo &1° ibenzv or sdbbijtutezhbenzyh under

deBrtEiiRT ST bR B E theffitn leh SameSSaR it by daan gas in
therlitisehee lof ancapstosucel AL ealRMilm. VERSH PFisWthBxyethyl

trimethylsilyl iodide. Wen Pre is t-butoxycarbonyl

depsieciarteanhe eifeciss iy reastion with iimethylsiyliosigea®hen Pr? is

o0 UMRIATER b Byt B R lh o

triflordeteticaddiyyl at ed or acyl ated to provi de conpounds of
structure VILII or structure I X. General nethods for

Step,erangd RigR Pons and acyl ations are described above and

15 ar | t i j ;

AT Bflind 80U dtfre REGSSAISHReER1 isTheRCE Rkt pp AcBfatea
pip@)rideehsit stumturregv l wgen(mmmo@l,f)elrwrmm ‘elmgme%abﬁmﬂs

together is = and Pry is a [ reacte with a
peffPifhad 1 Ble RESERERP] A AR5ENG GOBblA @Ed EPEPOUREHNdS

b ! . . ) _

strfCiuft W Sirfiot fo XA oo e Ui ATKRA6RIy, a piperazine
of sriciard IV i neactad with earelatsaratedagipedtinartolform strustme adil.

t. 250C t 000C. St F.. ti L Ly, f ti I
CoyHiEpR taf iR iedErbiF SFmetEaBatien Bre Srralies BSPR- may
Stdyecdone to provide additional related conpounds of

structure | X. 25 Conpounds of Fornula 1 can be
pr epariparazing efstiugieiedV eregtrusdgre Xlisireaetediwiths s tketane af

sty ARG REECE el R d IR 38 T BB Fhase
strastueaIVl bnstluttore XiihanereR 2 THa @pnidiessrdu. TYsical conditions

specifically exenplified conpounds are described in
ar%@\%ﬂela%%m angei-MmalarosiiariterEp Riperegipe ot atickses 4 or Xi
j j : Ll lcyst rat e t
and 1800 SPERULERV R YDl RSB
halagdnateel sulvpe suichtdsemiethytantd cinoride fiort 1-48 Hatirs. Subsequent

ad%ﬁaﬁ,}q%ré?y%@l' .enécguerge iSrL]lC o Jﬁn%tﬁﬁ&h?n%ﬂm%@%ﬁwg#ggs a
compound of structure VI or structure Xil where R'? is a cyanide residue.
Step C”

A piperazine of structure Xl is reacted with a ketone of structure XV in
the presence of a reducing agent to form a compound of structure IX where
R" is hydrogen. General conditions for the reductive amination reaction are
described above.

Step D

Optionally, a compound of structure VI or structure XlI, when R? = Cl or
Br is reacted with a organometallic alkylating agent such a alkyl boronic acid,
or an alkyl halide in the presence of a metal to promote heterocoupling, or a
nucleophile to yield a different structure of general structure VI or Xl where
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WO 2006/ 088919 PCT/ US2006/ 005265 The fol | ow ng
preparative exanples are intended to illustrate, but
wWmoao6t88919 i nmit, the scope of the invention. PrR@HUS1006/605265
Example 1. 00 HO(NZ C NC NC HI NG 25A
the m&?dﬁpétttﬁm pdsitidn Mas bé@ﬁﬁf@;ﬂgcé\ﬁ bg the alp)oroprlate group
I.chl ofornicotic acid (30
e@PHPP R HC salt (14 g, 170 mml)
sigpPet hy!l formam de (300 ml), dichloronmethane (100 ),
tPi ethylamne (26.1 m, 187 nmol), and

1- [ A prbtestet \Hiperidiog pf ebMEirS thxiraétupé)wul iBidd®rotected to
chloride (32.9 g, 170 nmmol). The reaction

, p"‘PrY'g?E’F% SRe_Ndary anepe @tf strysivre éﬂb@rr strunterec¥iit: Wen Pririse

oS A R R i o 853 e

pr&ssmeldﬂhmog(emgas ma’harmewhmmu&a%d sUBh as palladium.
I C onat e : brlpcﬁé and_dried over magnesium
5 erb %ﬂ@éﬁ%’ﬁ%ﬂ ecling cen hepfiertan ydeastion Withed
oo et - I TPl 2™ CPpIeigeiga gn bgggfected
witthastrong acitssuaheasitrifiuiovendetiaramice 2. O o N C N N ~ 2

Stép c A round bottoned flask was charged with
-Dichl oro- N-et hyl -ni cotinam de (0.200 g, 1.3 mol),

Boc AZsé@nd'éthpeﬁd(r@ of BURilrePVIPBF @ﬁu ré &uggoemér N

mol ), potassi um 20 car bonate
a”%{#ﬁieam@pw@t%w.@vw@ Q@ﬂﬁol)lndsrhfestmoww\élll/\arsstrmtunerIé(d

I t S
Cerlbs e TBEon. A Al i Bhyans i SseriFgpove and
ard ed tknolnaoethoses skiliyd irother @guce the desired product 3
0,172 g, 48%. MS: MrH= 411. Preparative Exanple 3.

gparati on of Conpound No. 214 of Table Il 00 I |
C _A'Nifabte protected ester of structure VIII (Method A) or structure lil

(Method B) where R” and R® taken together is = O and Pr' is alkyl, is reacted
with a primary or secondary amine to provide title compounds of structure IX
or intermediate X. Typical conditions include the reaction of the ester and the

amine in a polar solvent such as methanol in a sealed tube at 259C to 100°C.
Step F’

Optionally, functional group manipulation of a compound of structure IX
may be done to provide additional related compounds of structure IX.

Compounds of Formula 1 can be prepared by the general methods
outlined in schemes 1 and 2. Analogous reactions as those described in
schemes 1 and 2 can be accomplished on the solid phase as outlined in
Scheme 3. The syntheses of the specifically exemplified compounds are
described in detail below. The following PREPARATIVE EXAMPLES are
being provided to further illustrate the present invention. They are for
illustrative purposes only and the scope of the invention is not to be
considered limited in any way thereby.
PREPARATIVE EXAMPLES
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HNN, NN-) Boc 4 ~C N 25 131 WO 2006/ 088919

PCT/ US2006/ 005265 A round bottoned fl ask was charged
wowdoh/osser nedi ate 3 (0.050 g, 0.161 mol ), nepPdm/USIV66/005265

chloride (3 nL.), and trifluoroacetic acid (1 nL). The

M XTHEoN&Wing (prépaative @xénﬁﬂ’éé’ al%nlﬁtér{b%dvt%' lﬁﬁét*&é erﬁ)t to

renoved in vacuo. To the crude nmaterial was
“mttr'if@tf’rﬁﬂp@lﬁfﬁheeweﬂt'ﬁﬂ) and net hyl ene chl ori de (1 5 m.)

e TFA salt. Volatiles were renoved in
Pr%}?lcuoﬂ'g‘f%(%rﬁglé lrresl due was added
1- (4-Chl oro- enzyl; pi peri din-4-one (0,036 g, 0.32
nmol )  andy c aci d/ di chi oroe Attt er
addi tion of%&@@c)s—e@q@;& %), t he

m xture was stirred at roomtenperature ®Ve€hi ght.
After usual qworkup the crude product pas purified by
preparative APLC to yield the 10 desired conpound 4

(0. A3Bugd bdfoffed dSk Mﬁhéﬂg%d wﬂﬂﬁ smaa@hidf@rrﬁé@tmné@d 430
3Br + H2N A pepti de shaker

g, 1R& gunoly, dﬂg&'?m"ﬁ\% F&!@@H&ﬂé@é@ﬂéﬂﬂﬁ) dimethyifgagamide (300

i RAFHbBmdinEhdTRIG . WRn GBI fody i, 187 mimo). gnd

1- [:Bédlnaxétwlauﬂuo)@mmyn -BHethylddmdodibsickd hWHSCBIb&'_HEFBBIQ d,0010
iy heaehiventut Vs ahired A I9Un iapaG e Quapiht. |The
solaéwet WBS Farhetsd iV &bd end %ﬁd@@v\fé‘s)diss%lv@inoétﬂpf hediggd

test for presence of secondary ani nes was positlve.
(500Tk) as¢ was WQQhGChWIthéI N 6iGh(2¥)s satulatedtaspicous sodium

oSS0 ERFEBhE LT S Bkl R SR
wasiffterddaf cotdriydied in vaddR Hevidethd d‘ég’lr%gc FF9A

shaker vessel with the am ne internediate was
5,6t Pishiasg-Nvethyl-nicotinamide 2 (29 g, 85%). MS: M+H= 219.

Preparative Example 2.

9 0
H 2 —_— |
N™ ~CI H Z

2

[[24]
f{z_
m
o
(]

A round bottomed flask was charged with
9,6-Dichloro-N-ethyl-nicotinamide (0.200 g, 1.3 mmol),
Boc-2-(S)-Ethyl-5-(R)-methyl-piperazine (0.200 mg, 0.88 mmol), potassium
carbonate (1.2 g, 8.8 mmol), and dimethylformamide (5 ml). The mixture was
stirred at 90°C overnight. After filtration, solvent was removed in vacuo and
the residue was purified by flash chromatography to produce the desired
product 3 (0.172 g, 48%). MS: M+H=411.

Preparative Example 3. Preparation of Compound No. 214 of Table 1

¢)
T —— PO
Ho SN NN
r RyeSy
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solution of HATU (0.685g, 1.8 mmol ), DIEA (0.63 ni,
1.8 mmol ) and 25 bronopyridyl carboxylic acid 8

W@ 2006088919 1. 8 mmol ) in dinmethyl formam de (7 nmQT/UII006/005265

vessel was shaken at 45C overni ght. The sol vent was

050
a neftﬁﬂ]d%&torﬁé@ﬂég&wlés"@\% n?@dihﬂﬂ Memedlates(o 50 g,

f or mam de | ené chl ori de

0. 1‘5’8me10), meﬁhy‘ema:miaﬁ@m (3 rrtléaand ém‘tuorr@acqim@é% mdf). The

iR PSR bsb o e B ox e MBS 1P Rl To

the Urudéi‘ha@r‘\al War addedtriett®/1amids @0t nff) Ahd Nkthflene Hhidkide (1

shaker vessel containing brono |nterrred| ate” 9 was
mL ) tograustpliap the FActRlt Maldtilesnese s2meved injraeihyl e Hee

resifla 4L it tnm YRR EL oHB P S 82 pihod
andB ddeic dckitichlorsetivanbe dh\fidr tllditnhyfl MEH(IDAOIQ,I(@GOQ% X
5% triethylam ne/ methyl ene chl ori de

0. 4%mma§athﬁéw9+rérv@%mrm aterqogn jerpperaie owremh&r éﬁpr

f
oo BERA e BRSSP AR PEE o i e
desiréd coenf@undNIN(G-03 M, B6C%NI\MS: M¥H£GB18NH 11 F | 12 ON
shaker vessel containing internediate 10

10 E.N Boc A
PreﬂQEatﬂY"eE?(@H‘RAFtAE 4- Oxo- pi peri di ne- 1- carboxylic acid
., 6.0 mmol), NaBH(OAc)3 (1.27

tert: butyl ‘5"5

g, l?\Frrol) an /]ﬁ[ch | or oet hage (7 @')’\N’W‘E@Z ssel
15 was shaken at room tEBnperature and vent dd g 30
mnutes to rel ease gpressure. After shaking at room

e‘rg) ature overni ght t he sol vent was drajned and
peBtide shakeraensal sartainingphrioplgAvak! ﬁéﬁﬁ&ﬂ 2(Rrgogel,

0. 75%80'8&%;7(09?/92 t\/\ha]s HO%H?“ %volltin ﬁ@ﬁ’ﬁ%ﬁﬁﬁ?zylamme (1.71 mL, 14
mmol) and tetrahydrofuran (7 mL). The vessel was shaken at room
temperature overnight. The solvent was drained and the resin was washed
with dimethylformamide (3 x 10 mL) and methylene chioride (3 x 10 mL). A
chloranil bead test for presence of secondary amines was positive. (The

symbol € in the formulas indicates the photocleavable resin, as is obvious to
one skilled in the art.)
Preparative Example 5.

. o o)
F N N NN
g ‘\/N'Boc F 9 ‘\/N‘Boc
I e F =

A shaker vessel with the amine intermediate 7 was treated with a
solution of HATU (0.685g, 1.8 mmol), DIEA (0.63 mL, 1.8 mmol) and
bromopyridyl carboxylic acid 8 (0.695g, 1.8 mmol) in dimethylformamide (7
mL). The vessel was shaken at 45°C overnight. The solvent was drained and
the resin was washed with dimethylformamide (3 x 10 mL) and methylene
chloride (3 x 10 mL). A chloranil bead test for presence of secondary amines

was negative.
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i methyl formam de (2 x 10 nL), 1:1 nethyl ene

ghlrrgri ée/ di nmet hyl f(()rrmm' de (1 20 x 10 nl), nethylene
webloossded (3 x 10 nL). A chloranil bead test fBET/US2006/005265

presence of secondary am nes was negatlv'e. )

N Aol eF8120F0130{N- BE)CN Ellr—| gsh!akgr \I>Iessel

r
cpgﬁ?grdrﬂvﬁgagdmﬁn‘gq\lnternedl ate 12 was treated with a
25 30%@/\“ oro etic acid/ nmethyl ene chl rlde

solutio e vessel was shakn
t enper a “hpur . The sol vent /~&l1

the I 006/@8893,9 PCT/ US2006/ resinNgas
washed wFth et hyI ene chloride (3 x 1 rrL)L, 5%

10 nL) and
:nrslt ﬁ;{ﬂ§ng% or 3 %%H@%Omﬂﬂj o e%ﬁfle& WAF | )tr egiedavitheat
2] WIWQ%@IMCWBW@CW[M%?’WgW? tT.""{,"‘?.SNSG Lyvas
PR ko v BRR o T pous ecesivaritiasyimined anddha ¢
nﬁlr( Waﬂﬁ&ghed)wltﬁ ri‘mﬁylbné/@ﬁlon&é ??RQ@ rﬂf_% By, NaBH( OAC) 3

f} 3 ombf n@itﬁ gﬁ%ﬁyngg@; 18- rﬂLbﬁ*ﬂCbmﬁTWmmecmmde 10
fﬁll&) Aeﬁl&ﬁhmv\@éacﬁfé@kﬂﬁ pPdsehBo By séc%'mg\ﬁf"% n%P%\ée%, veS ted

NUTES L0 I 6l 6AsE pressur
g[eqa(ggliwq KP®PIR fire overnight, the solvent was dral ned
and the resin was washed w th mnethanol (3 X 2 m),

di¢he Bram de (o 2 m), nmethyleneg 0 |gp (3 x
2l% affi | Bbev% -
es vvas(gjggat ive

t est—oe+—presey eo | SEcondary

F@’paratlve Exag@g 10°N g'OJNN

H@ | Br 30. F & N "N|CIFFF TN ~ @
14N1F15N ‘Boc

A shaker vessel containing intermediate 10 was treated with
4-Oxo-piperidine-1-carboxylic acid tert-butyl ester (1.19 g, 6.0 mmol),
NaBH(OAc); (1.27 g, 6.0 mmol) and 1,2-dichloroethane (7 mL). The vessel
was shaken at room temperature and vented after 30 minutes to release
pressure. After shaking at room temperature o{/ernight, the solvent was
drained and the resin was washed with 1:1 methanol/methylene chloride (3 x
10 mL), 1:1 methylene chloride/dimethylformamide (3 x 10 mL),
dimethylformamide (2 x 10 mL), 1:1 methylene chloride/dimethylformamide (1

x 10 mL), methylene chloride (3 x 10 mL). A chloranil bead test for presence
of secondary amines was negative.

Preparative Example 8.

0
N N’\ - N"N
F 12 (N O E .3 LN
F = Nogoc == NH
A shaker vessel containing bromo intermediate 12 was treated with a
30% trifluoroacetic acid/methylene chloride solution (v/v). The vessel was

shaken at room temperature for 1 hour. The solvent was drained and the

133



10

15

20

25

The resin 14 was then transferred to a vial and

treated with 3% trifluoroacetic acid/ nmethanol (v/v)
wa@naepkstol yzed at 365 nmfor 2.0 hours at S5O0B;T/WME1006/005265

vigorous stirring. The resin was then filtered, and

resiva/zedvadhica wittd) mdtilleasthidride @ x Thenty, bbg at e was

concentrated in vacuo. The crude roduct was purified

trighhylamina/met fmh%&%clphoaaﬁr atx %mﬁ?@(ﬂdtrﬁeﬁwdﬁn&j@hbﬂ@@@?( 10

5
i, o eiaret begd b fobre it orgatohdan SR S porises
Prépdativé BxamBple 925 To a stirred suspensi on of
6- hydroxynicotinic acid (6.95 g, 50 mml) in acetic

12, 50 -) was added bronine (308 m., 75 mmol ).
tyon 134 WD 2006/ 088919 (g 7005265 was

: stirred overmgh @ tyated to
o gg uced pressurgeNAo the c Si

& added phosmlms oxychlorideg (12.3 ni, 134
and phosphorus pentachloride (21.0 g, 100 ol

r esAlshakgr vésdelcontssing dateadediate ¢81(04 5@@$0m29ﬂmnol) was
in va

h h hl d
tregier Wi AIHOIP AP 1N A %eif%%%sﬁé??’?&m@) Nald( 61 (0 pe
g,??%ﬂﬁoﬁéﬁé{‘%,gﬁbﬂgé?%%émt an f (éS\?en%‘%aan egteg(?tg?om
tempedgratuefaod venited afier 3B eninutesdotrelease pressumey eXftarshaking

at 160 Prped Bndig oD e P hPEL s KaeBe0 Ad bigannasas
waRE® withi rRethaner (IRANAE), WimbayFdlrhaitde {3 ktz%esi A8fylene
concentrated. Further purification by silica

chleri¢e faxeymbphi qiorand beshtestipr pressneedifisecandsly amines
Wa%f %ﬁfg the desired product in 60%yield (7.5 g). |
"N 00 MHz, CDCI3): 9.0 (s, 1 H), 8.6 (s, 1 H),
Prebpdrative Eidd)nplé 1tqund bottoned flask was charged with
precedi ng product (3.0 g, 15 12.0 mml) pot assi um

arbgpate £9.95 g, 72.0 mol ),
6}3 elcarboxyllc acid tert- butleel (2 46 g,
di met hyTormam dg ( R xture

heat ed\a'ﬂ Al ght and ol vent
iIm vacyp. The\@ﬁﬁv\as di ssol ved ¢n etfgyl acetiat \/©/
and washed with 0.5 N HCl, 0.5 N NaOH, and brine. The
organi cs were dried 20 over magnesi um sul f ate,

filTies eskiang veanthem! tratsferred toy ackgl. antheestedagith 3%
trifluoroacetic acid/methanol (v/v) and photolyzed at 365 nm for 2.0 hours at

50°C, with vigorous stirring. The resin was then filtered, and washed with
MeOH and CH.Cl,. The filtrate was concentrated in vacuo. The crude
product was purified by reverse phase preparative HPLC to provide product
15 (0.0274g, 60%). MS: M+H = 618.1.

Preparative Example 11.

% 1. AcOH, Br; 0 B
HO)K(\/L A td
N/ OH 2. K2003 ) N/

16 1 N‘Boc

To a stirred suspension of 8-hydroxynicotinic acid (6.95 g, 50 mmol) in
acetic acid (12.5 mL) was added bromine (3.8 mL, 75 mmol). The solution
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obtained 4.79 g of product 17, which was not purified

further. 1 HNWR (300 M1z, CDC13): 8.8 (s, 1 H), 8.35
w@ 2006084919 3.9 (s, 3H), 3.5 (m 8H), 1.5 (s, 9P)T/US2006/005265

Preparative Exanple 12. o O HO ~O1l Br Br NON, N

washedi8d B8 50°C Betirrdd ovéiidhtlgidnsbriventrataiid dgpkssander
char ged with internediate 17 (3.35 8.68 mol),
reducechprasshyeal riexingerade @J@sngue z@aﬁdﬁﬁdg phospherys exychioride

(125 M | p Eﬁ%ttnérné@ra&(d Léﬁéosg\?@lr%%%mag nﬂ‘e Veng"‘ﬁﬁ) Hmdl).¥he

restilEA Yesture weatheated ze refnd chernighs. Elxee@é pbdsphoruat er
and acidified to ,pH 6 with concentrat‘_@(ib q[rochl or| c
oxyghlodide s eINONGhiF ed/oWRile maintatingt %3%

bel G REET e 2l Eyp B Bt Hes RS B %@E%‘&“ﬂ

(6231:!L)‘ aie mdthansl (28 nali dnddmabasd abteflaxifar 2houcs. Theselveats

wer%?@,g@%, zfié/ gn.é' r@r I'P§l t 18 ﬁ‘ﬁ@a&gﬁ%% %ﬁragg Csailérated
aqlRus SB% im Di fé@?‘é‘l@ bed SFQ‘%\%JSI \ﬁél‘é él‘@éd 6lar 9egnasium

nterrre late 0.471 mvol ), phenyl boronic
sulfatbe cfllt(aﬁedléﬂd gpnderﬁrat&dl )Furﬁnem pusﬁmttqsyby ailieahol (4

chramates R S vk ciind aoPA B BY ek BT RT i psr o8

probUEPRE M&é?’i"!ﬁ@ 2! Nm(:mo QL THEBRI9.0 (§01H @.61¢s,

car bonat e g, 1.42 mmol) and water (0.8 niL), and
1H)t41/vé$3|1‘ben heated at reflux for 1 hour. After

coo t |  ed

£ orh i Bt PR BIRG théeliifes flecbhBly ﬁaﬁ%@ &
12.0irhiholapetasshimal cardorats €9l98id, 720 mrholjcet ate. The

organi cs were dried over mag g\
piperazine-1-carboxylic ac&d tert-butyl ester ?éﬂ g, 13.2 mmol) and
dimethylformamide (75 mL). The mixture was heated at 65°C overnight and
the solvent removed in vacuo. The residue was dissolved in ethyl acetate and
washed with 0.5 N HCI, 0.5 N NaOH, and brine. The organics were dried
over magnesium sulfate, filtered and concentrated in vacuo. There was
obtained 4.79 g of product 17, which was not purified further. 1H NMR (300
MHz, CDCI3): 8.8 (s, 1H), 8.35 (s, 1H), 3.9 (s, 3H), 3.5 (m, 8H), 1.5 (s, 9H).

Preparative Example 12.

0 O
\OJK(\/VLBI‘ N Ho)ﬂBr
NN N (}I
17 N-goc 18 "Boc

A round bottomed flask was charged with intermediate 17 (3.35 g, 8.68
mmol), lithium hydroxide (1.09 g, 26.0 mmol), and 1:1 methanol/water (v/v, 50
mL). The mixture was stirred at room temperature overnight. The solvent
was removed in vacuo. The residue was dissolved in water and acidified to
pH 6 with concentrated hydrochloric acid. The solution was then extracted

with ethyl acetate (2 x 50 mL). The organic layer were dried over magnesium
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sulfate, filtered and concentrated in vacuo. The
product was purified by silica 15 chromatography (5%

WO 000858894 hyl acet at e/ hexanes) to give i nter neRCHUS2008005265

(0.48 g, 95%. 1 H NMR (300 Mz, CDOI3): 8.9 (s, 1 H),
sulﬁié, fltered.ahfl cofcamragen in Yepyo.4ThefeswasldbtaiBed 3 2rg BH)

Prepayative Exanple 14. NC I HI NN
pro &lvﬁ"ﬂgp‘%?dﬂ){?ﬁ‘f{i {5 Exanpl e14 was prepared by the
eiﬁﬁ ’F.'?%?n hpyin for Exanpl es 4 through 10. M5 (M+H)
Pr g{}% eparative Exanple 15. OO TMS ~O1| Br ON
) NN~ ~N Boc 20 Boc 18 136 WO 2006/ 0889
k005265 A seal ed tube was eJa i
interhed] ate 18 (4.14 g, 10.0 mol), |
di chl GNoBNS(yyr i phenyl phosphi ne) - pal | adi un( 0.20 g,
0. 28 nmol )5 pner (1) iodide (0.10 g, 53 N’Boc
and trigthylamne (3 nL, 21.5 mmol). The_%nxture was
stirrea— Trimethylsilyl acetylene (1.2 g, 12.0 nmol)

o sAdethheflol e Taskares Sidlioet Wi Bteanatls (4 e,
1. 18%%‘6 Fﬁeﬁﬂbefdmé)a&ﬂ ORI, g’ne mrﬁbt)ebne%dpra %Itélkzdmﬂm

nperature t he sol ution was luted with
mL.)rWe)re ahdeéimr%&rmdu’wst Ho @tergﬂlutarhwas (azidﬁdmblam_uyﬂ agpiate

0. BGHER! G40, B RSB EE B U S 0 01 1h g, o

socﬁUM @eﬁbbﬁat@fmorm §91 thMme} ahdmawaeee/samyl arwmmvsethen
give internediate 20 (1.08 2699 . Preparative

hemdremr@ﬂ%for@ haws. GAfteq aqojing ke Rbom Semiseatiife. doe Selytion
was stirred for an additional 1.5 hours. The reaction was diluted with water
and extracted with ethyl acetate. The organics were dried over magnesium
sulfate, filtered and concentrated in vacuo. The product was purified by silica
chromatography (5% to 25% ethyl acetate/hexanes) to give intermediate 19
(0.48 g, 95%). 1H NMR (300 MHz, CDCI3): 8.9 (s, 1H), 8.1 (s, 1H), 7.55 (m,
5H), 4.0 (s, 3H), 3.4 (m, 8H), 1.6 (s, 9H).

Preparative Example 14.

” N
The compound of Example14 was prepared by the same method

shown for Examples 4 through 10. MS (M+H) =648.2 .

Preparative Example 15.

O (o] TMS
\O/U\(\KBI' _ \o l N 4
NN NN
K/N\BOC k/N‘Boc:

18 20
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15 A round bottoned flask was charged wth

internmediate 20 (1.08 g, 2.6 mol), and 1 N potassium
why@eossode i n et hanol (10 nli). The m xt ure waBCT/US2006/005265

stirred overnight at roomtenperature. The solvent was

f erm%@dleurtuwewas chakrged vag ﬂtéi‘m@ﬁat@'ﬁ@ﬂ 1£4, 10.0/ahRi),
and extracted with eth ether (1 x 10 nmL).

dlcmﬁ@baﬁtrmymmehm p@@adnum(aﬁwolg .28 Ayaelbaanper §)
a8 08, £ oD B s baPRY (a6 28 el FheTbbayre

wasistirednT enfotiaylsity] anetdeneo(1.2 goi2® nntel) wedizaided? ]Af(élr 0
uantltat|ve rative Exanmple 17._ 0

| d P
stirflig e Ripe. wes caxilelly lacestyineiss vasi e e Bealef Thedtbos
o f

waiEhBERS 80" o GPRERORIORE ARERqodidYdeBRPIN 1"
tenpesatple; the. sollB“b_n\MhszdWG%M@aMBUﬁDWd;@EMed @ith

O B I NN, NON ~N. B 0 er
ethifkeTher (25 198am1 oTe Reariehwete diedgver sedim SR
fllte\(ﬁé& Bnd tcbh&@ﬁl’f‘é(t’e@‘?))‘l %bDS (MRebtollict Was pliiféd by KHieS8

Chromatcmfas'(l‘f (7 ﬂﬂtﬂx?hbh&lwhafte)qta ) {oegivaiirteymediat2011.08 g,
26°/0 45 mmol ). DMF was 5 renoved in vacuo and the
Péactlon was directly purified via silica

Prepairativé Bganiple 162 gi ve 22 (1.24g; 82%yield).
Preparatlve Exanple 19. 00 A F/~01 F C N d

N- vN MS23 24 10 A round bottonBd fl ask was
chgy } 2 6-dichl oro-5-fl yoroni g chl ori de
(20.0 nmol ) and et hanol (140 rrL) xture
was cooNedO m\!
“Boc BOC
20 21

A round bottomed flask was charged with intermediate 20 (1.08 g, 2.6
mmol), and 1N potassium hydroxide in methanol (10 mL). The mixiure was
stirred overnight at room temperature. The solvent was removed in vacuo.
The residue was dissolved in water (10 mL) and extracted with ethyl ether (1 x
10 mL). The aqueous phase was acidified with 1N hydrochloric acid and
extracted with ethyl acetate (3 x 20 mL). The organics were dried over
sodium sulfate, filtered and concentrated in vacuo to give intermediate 21 (1.0
g, quantitative vield).

Preparative Example 17.

o]
DR an
FF NN/ﬁ
haeves

The compound of Preparative Example 17 was prepared by the same
method shown for Examples 4 through 10 MS (M+H) = 564.2.
Preparative Example 18.
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in an ice/water bath and treated with triethyl am ne
(18.0 nmL, 129 mol) added dropw se. The m xture was
wo b@a/osg91e red for 2.25 hours at room tenper at UPET/USZ0E005265
sol vent was renoved in vacuo. The resulting product
(8.0 g, 8B3.6 rmol) 15 was then treateggw th

pi per agt Barboxylic acid tert- bub Miar (8.2 g,
43.7 o Wet hyl amme—(7>L, 50.°4 and
acetonitri

The resulting m x{"ur\;;ﬁ{a
stirred B 80C O\Péfnl ght. The sol vent V\m r erbBed in
vacuo. The resid WaIS washed with 1 %/drochl oric
ci BSler A8 A TN athschatet o B0i Geinel] s R Wine

trinfATBLARE [P og hicd. 5%%1?9%(‘:’635(‘1' a7 83 Eihhdil, fa‘hrded

concen fnvacuo
tetmkls(tr@henyipbnaplugewad(Lm(ﬁqi (@52 mg20.u6 rﬁﬁr&ﬂ)etWF was
acet at e/ hexane g{ ovid product, 24 (10,48 g, 81
rergved: inyaqyR lmlag)dlre;ztlg pusfied v;% siliga 35 (q,

1.5 (s, 9H) 1.4 (t,
C“%ﬁﬁ"".""%“raéé‘g b “vé—*Ei>1 QE?eg%’AV%'dQ) 20 | 01 F d
Prepavative Exangple 19N Boc 25 24 25 138 V\D 2006/ 088919
PCT/ U53006/ 005265 A round bottoned flask was charged

with ipternediate 24 (1.0 g, 2.58 mmoP), ethanol (25
m) , Clmet hy Fami-re—-6-50—+L, 3\@) The

m Xt ug fhen stirred at roomte | r for 30
mn. The reaction vessel was 5 pl acef unlerNva tuum and
filled with argon (2x). To the vessel was therMNgmuded
10% pal | ad2um on carbon (0.080 g). The fl 2k was again
evacuated and flushed with argon. The argon was
evacuated and the contents placed wunder a ball oon of

hy daggend @agomEderlabkXias ehayg@dstith 2 &ldidhlor@®Mluoronicitinoyl
tenperature overnight and filtered through celiteto

chlpgde (<0.01g: 8841 anye! aanr@éharlczi (140 mlak eMhemidaiecwas capked

Bl ek
dropwigeor Bhe thikiure wmetﬁen s‘fhtealfﬁeg Zﬁmustat%m(ieﬂwraure

% é(c))/?vpn g's?é%gvg 9n %uo g'[lne (rﬁ§ult4rpg prq;ilg); (Q ,Q]g 4’1.’.1)6 rqmgl

wa%ﬁher?ﬁ%ate?:l v'éllt__tigwr?&r%’f%ﬁwgarg%@]ﬁc acid et Sutytster (8.2 g, 43.7

reparative
mmol), triethylamine (7 mL, 50.4 mmol), and acetonitrile (40 mL). The

resulting mixture was stirred at 80°C overnight. The solvent was removed in
vacuo. The residue was washed with 1N hydrochloric acid (75 mL) and
extracted with toluene (75 mL). The organics were dried over sodium sulfate,
filtered and concentrated in vacuo. The product was purified by silica
chromatography (gradient 10% to 15% ethyl acetate/hexanes) to provide
product 24 (10.48 g, 81%). 1H NMR (300 MHz, CDCI3): 7.8 (d, 1H), 4.35 (q,
2H), 3.7 (m, 4H), 3.55 (m, 4H), 1.5 (s, 9H), 1.4 (t, 3H).

Preparative Example 20.

o o
ses Baa el
i g NN
NN O«

Boc
24 25
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/~Ol HOF NNI Q NBoc ,NBoc 25 26 A round
bottonmed flask was charged with internediate 25 (3.6

W@2006088219 rmol ), et hanol (20 nl), potassi um hyPeDKEZE6/005265

(85% 2.0 g, 30.6 nmol) and 20 water (0.8 nlL). The
m xture was then stirred for at 80C for 1.5 hours. The

sol Aerahn&%?bﬁiw%kl Waé/éﬁé’f@ea%tﬁ m@ewn?édlgtéezﬂ(1 gtgf@ 58

wat er he soluti on was extracted
mnmlmethmme(%(mlo) }dtﬂ@tbmmme@ﬁ@ ph, 3.6amwiath Theymixture

wal i Simsh o rilip teterdire ol 300 ofnd FeaRndlsSarbas
plag¥8 run%l@?‘\/é\'&l@r\ri'afrﬁi flediith Qfg%ﬁh @W 76 the %§§‘élfv6é§ﬂwdrﬂ
vacuo to give internedi ate 9 .

adged:pavepalasimnamearben. (O@SO\Q)N(FhQﬂaS%ONaS ageinevaquated

ané:ﬁswiﬁ%w 5 15 s BB 8 o s aeB

undEEbaRIdToel Bidrogeh gas Emhﬁéﬁuré W@ﬁ stigad 1 rod‘vﬁ ( 'VH'D
= 590. 2. Pregaratlve Exanp 0 0O Nac

Br
termpeyaiyrexgvepyghtand ﬁfrerndihrcw@ C@hle mweﬂ@@ve/ﬁ@s@atalyst The

RSSO R RS LRLRsS r FRhed i oo The
solidelvaskembved fiyefittyh tioroad theefiltratd avhporated 1(oOdr§)ﬁ€ssg,

Obfjgech %J%&S@éﬂopa%%ar1ﬂf m\@% ot Atk 8.75 6.
1Hﬁﬁ§%ﬁeﬂghﬁﬁwf grgrgm (33§5(Pr ep )r%telr{\g/egg (B (t

SHRAMD(M+HYy=383.8§. ~
Preparative Example 21.

0 o
/\OJ\E\/EF ., HO ™ F
NN NN
N‘Boc &\/N‘Boc
25 26

A round bottomed flask was charged with intermediate 25 (3.6 g, 10.2
mmol), ethanol (20 mL), potassium hydroxide (85%, 2.0 g, 30.6 mmol) and
water (0.8 mL). The mixture was then stirred for at 80°C for 1.5 hours. The
solvent was removed in vacuo and the residue dituted with water (20 mL).
The solution was extracted with ethyl ether (50 mL), acidified to pH = 3 with
1N hydrochloric acid (38 mL). The solution was extracted with ethyl ether (3
x50 mL). The organics were dried over sodium.sulfate, filtered and
concentrated in vacuo to give intermediate 26 (3.16 g, 95%).

Preparative Example 22,
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FNN~FONC ~N\ Preparation of Preparative
Exanpl e 24 can be prepared foll ow ng Exanples |

W0 booolog1 8. MS: MHH = 565. 2. 15 Preparati ve EXBOpUS2086005265
OIC 0'0C <ci al NN~~C NN, I NCI NC 28

- CNC')%% corRgoend Bub\lvnmé’repmageel Eé@gﬁplfe gaglgai@dré}ige%a&y the
., . copper iodide
agm th&ﬁﬁ@@ﬂdﬁ%@ﬁﬁ‘@%@@%@w (MBH) 7rhS

senedi am ne (0.005 n_, 0.008 mml) and
P'Jggl Gﬂﬁ‘;ﬁa@%%bﬁ“@% The tube was heated to 800C in a

rotati ng Qven gvernight. After cooling t® room
t enpER ¥ sol ution was dil ut ey ' T‘
acet g 5 W \-and  fiTTered Throug i SPE

pl he pl ug vaashed with ethyl etate m%%f
nmet hy enefchl oride”{% nL), and 5% net BanoRZ neth
chloride (v/v, 140 WD 2006/ 088919 PCT/ US2006/ 005265
an) A shakerolessat coriginingbiasao inievaediste 21@.26gu0& mmol)

%&%\%}'“@g‘?%'@#pdéfah%@y%@ﬁf %ﬁn@{b’iﬁ& %ffﬁafzgf%lj \(;? HPLC

tetrakleﬁmﬁﬁhr@ﬂ@wdﬂpmﬁi@)ballédlamw (OMBR3 Y6102 rAfhblYlin D DMF.

Preparative Exanple 26. Preparation of Conpoound No.
Thesressel wa§|8é!ai_<emquﬂnmht atBecC. oAfkemdrnaining Lthexresigwas

w%rsgﬁgo\ﬂélt@ﬁ 60\%@1]5/ ﬁg&%‘% @t %in\f\fiac‘né) Weﬁﬁylgge %}‘nlotrﬁ% (%%UE
mL).
Preparative Example 24.

Preparation of Preparative Example 24 can be prepared following
Examples 1 through 3. MS: M+H = 565.2.
Preparative Example 25.
(0] \o/lk(ﬁ:CI
ci P
X 3 Y
NN
&
A Pyrex tube was charged with intermediate 28 (0.050 g, 0.08 mmol),

copper iodide (0.001 g, 0.004 mmol), potassium phosphate (0.035 g, 0.16
mmol), N,N-dimethylethylenediamine (0.005 mL, 0.008 mmol) and toluene (1
ml). The tube was heated to 80°C in a rotating oven overnight. After cooling
to room temperature, the solution was diluted with ethyl acetate (5 mL) and
filtered through a silica gel SPE plug. The plug was washed with ethyl acetate
(5 mL), methylene chloride (5 mL), and 5% methanol/ methylene chloride (v/v,
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through 3 (contam nated with 20% of internedi ate 28
where | = H. Ms: MHH = 476.2, 561.1. Preparative
wE@apss1®27. CI 1. LAH, -78 C 0 2. Chl or obenzRCT/a81006€005265
100 C F2HA kO---- 3. Dani shefsky diene ON 4. NaBH4
5 rhD).3Th& solveR) Rek2enldVeR i3 %aehb2 The' QUAS P&d%%@féﬂ

containing ethyl djifluoroacetate (12.4
ydeyeréermasetmepa(aﬁgerHPI;C\xgpr@o@e edn”tp@undsza (contarhimated

wiSER FATeRTPaRIs M T IS B stbuas

Preparativé ExampdeE260Prébaratisss of Ebhﬁwdun(ﬁ\lm 460 Waﬁ@dled

and the reaction mxture was warmed to room

tefperature. The solvent was rempoved? in yacuo and 20%
Ebo nL) was added. The mxﬂwm ext ract ed

three times. The organic p NS washed

vvlth br| i ed_Qvar—+ragreseum sul f at e}

filtered \ié\[ V|ng solvent, 5.5 g of Acrudegy 2

prodgd was ta| ed. It was purlfled B0 disti Iat|

to yield 4.5 g ( Oof product as a colorless

quuid To the h acetal (259, 20 nmol ) was add

i ) TS AR B bie Sput e sf"i‘%@éf@rof#?%%p
thrhog*" 8.(cSolavinatedanithi 2004 eflintdithelidteRd Wh&e PE HH! NRBR M+H
"‘&r@%jﬁ 5 were obtained. This crude conpound went to

wi thout further purification. 141 WO
PreSiative ﬁgﬁﬂSZO%/ 005265 The imne (2.6 g, 12.8
mmol ) fromthe previous step was conbined with |
3-Trinethylsilyloxya 5@& oxy 1 3- but adi ene (3. ,
19.2 mmal ), zinc lp‘[}?t 10,25 Mol ) an
tetr%llzye/d( fagan 421% Og’enzﬁ*ﬁ‘ ufe was i rred/at
r oofatCenp@&r at'ur e m\mhnmegdnydnerﬂwe sol ut i wasnpour ed
into water 5 (1004.MapHand extracted with yl

acet at e. 3qThe or gahi(Coptiagoeisgas dri ed over, nagResi um
sul fate and purified by flash chromatography to yield

Vi AVHeTE Bosisthed fRe ERAGE G el Shulresoaione 134 g 100
mrrm‘lpdl?}/ etﬁyleéth@ﬂFiS &ni) Ras dsted BsldeddS ol o #Pégkoxbé@ bheEd

J he reaction mxture
e (1 Min THF, 25 mL) slowly over 10 minutes. The

mixture was stirred at —78°C for 2 hours. Ethanol (3 mL) was added and the

llthlum alummum hydri

reaction mixture was warmed to room temperature. The solvent was removed
in vacuo and 20% H»SO, (100 mL)was added. The mixture was extracted
with ether three times. The organic phase was washed with brine, dried over
magnesium sulfate, and filtered. After removing solvent, 5.5 g of crude
product was obtained. It was purified by distillation to yield 4.5 g (36%) of
product as a colorless liquid.

To the hemiacetal (2.5 g, 20 mmol) was added 4-Chlororbenzylamine
(2.8 g, 20 mmol) and toluene (50 mL) at 0°C. The mixture was heated at
100°C for 2 hours. Solvent was removed and 3.4 g (85%) of crude product
were obtained. This crude compound went to next step without further
purification.
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0 heated to reflux for 2 hours. After workup the
resulting al cohol was purified by flash

wa@ baoessgoeyr aphy (50% et hyl acet at e/ hexanes) t oPgT/85106/005265
0.29 g of the reduced alcohol as a liquid. M5 MtH =

276ThA ifniFes (28651 ﬂQ@Sﬁﬁ nﬁgéﬁﬁt’h%ﬁﬂ-equ%%téB(ﬁ)alélcom ln?g

chl oride ( I'n ‘met hyl ene chl or
W"fh@-Tﬁmth}d@b‘I‘@@/"? @etboxy-1 m-bstaamnw(& Ll é9(20nmol)nzmc3

o Bfie la 3. 72 o1 Ao 2 traReh S o R s Bl e i Ene

stntédi Qf Fatan t@mpblatwesovastiRt. dﬂ'ﬁ@‘@oﬁﬁldPMﬁés PobRYd Rtb Watdi0

es. After stirring at -60C for 15 m nutes,

5 (1QOrmé1) AP extigstecowith Ryl aestateldBie araanic pbase wasdriegaever

el SO 0 BTG Sl IRk BRAT Bl ¥ oo
of%bvetdesh'eelobmdubt aeh bybwnoilchisr Md¢i 2@7phree tinmes. The
?nl C phase, was V\@she with brine, dried over sodium
sul

aitae appye iteamediate (b3R eni rbk @unelhinethasok G mlrwas

adfoct b BgihBlias (6 7 S BOIR PR StactpnTindreig -
10 hezNelsl tol réflGt fad 2-hours. Aﬂéﬁwﬂiheipctbmmsghﬁngfﬁwwhdl glgr?e purified by

o SR B A8 Wb e

redﬁ"c:@@%ll@ﬁd( %@m&m& e M@ l\/ﬂ+4=3 =\@?620,52Q\/N9§§e%1<3lask was charged

PCT/ US2006/ 0052
with gyt chigride (A d 66, tb?rmtﬂbl )as knauasleoaahgwema mL) and

codlefif PP G PINBBRETTEAS B faty SRR sBRe b gne

15 ponmbh anthh@ raxtureiveds Sm’ﬁedlﬁﬂ@mnﬂiteé effhexaverdiésntl in The
was renmoved in 5 vacuo. The residue was

me@%f“?%?@@”ﬂﬁt ® r@ls)h\ws agdded deopwisg)oved @i patioshelr 1 S adiutes.
At G ey L PC 1648 GR8°FRIAREFh (b ¥ ATALadliEd nd

the mixture was warmed to room temperature. To the reaction mixture was
added water (10 mL), and the mixture was extracted with methylene chloride

20  three times. The organic phase was washed with brine, dried over sodium
sulfate, filtered, and concentrated in vacuo to yield 0.280 g (93%) of the
desired product 32 as a liquid. MS: M+H = 274.

Preparative Example 28.
0

H

N N/ﬁ
25 The compound shown in Preparative Example 28 was prepared by the

same method shown for Examples 1 through 3. MS (M+H) = 568.
Preparative Example 29,
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A round bottoned flask was charged with the ester
internmediate (4.73 g, 25 mmol), potassium carbonate

W@ 30045688919 25 nmol ), pi perazi ne- 1-carboxylic arCTIUS2006/005265
tert-butyl ester (5.59 g, 30 mmol) and acetonitrile (6
m.).o The mxture to was heated at 65C ovérni ght and

t he Jlsol.yeng| renoved i n vacuo. The resi -.f-‘ vas-Cl

d‘i"@so in ethyl shed vv|th N_HCl

0.5 N'N£O and brine. The organics were dri eq;‘;jer
i

rragnes&_#m sulfate, filtered and concentratgd N-goc
vacuo here was obtained 4.79 g of internedi ate 34

whi WToWb&%mQ@ flialk W@lsfdh'éi'd?@ W|ti1158 aﬁléﬂﬂﬂfﬂddfébenzmc acid
ON oz~Ir

5 @rga Z&ﬁmmlj sulfic amd 0 éﬁag,&ﬁi m@)aanﬂ me@@am@lsﬁo mL)

Thpg;‘%ﬁlbr ad bgﬁﬂ%g%@%{r%gp? mw%é %[ﬁlﬁ%&ﬁ%ﬁ teffioved in

vaBﬁ@pa{h@tﬁe\éwu@Wﬁ@ bgtrddted MAMN-&thyNscdthte @2, Hried Gdr bodium

36 To a suspension of copper cyanide (1.4 g, 15.7

suffets )‘llteﬁada%@i epneentraied (eaGHO to Yl hdde(&8S) - but y|
ni i ESiPogdthed FhsRRlslchaféy Witk tHe st SntetmRiE4.73

irred
QS(Hﬂhmppétéésunn@aﬂadna:te Abey)Psamind), pipkSayife-1 carboxyllc

wciPOS/BE01S FET ﬁ%ﬁ’a%oo Yend atelRmitie(Rdno ohge mixtire
wa%qlxé’étberbt‘éﬁ?sd}ﬁ%trﬁ ghﬁéng He EQUeit r*é%v%d IE%C@I@' vigft residue

was renov In vacuo wat er was ad
wasndlissolvad éx ethyd Bedtais hd evaspledarith atEeN HTBb 005 gbma@ﬁ and

brin Ui PR el ahsT VA PEoh b R Sl B8 %er | o
coﬂ&@ﬁwgtted?yﬁ v%uah T‘f@#e W%\ts dbiéﬂn%bleﬂ?@ réfhigtermBE RAEBEWIiIER
Exanple 32. NC Cl NC { + NOZN F H2N N -)

was not purified further.

Preparative Example 30.

A SO
T

The compound shown in Preparative Example 30 was prepared by the
same method shown for Preparative Examples 4 through 10. MS (M+H) =
607.5.

Preparative Example 31.

HzNj@:CI NCD[CI
02N F F

35 36
To a suspension of copper cyanide (1.4 g, 15.7 mmol) in acetonitrile

(20 ml), was added tert-butyl nitrite (2.5 mL, 21 mmol). The mixture was

heated to 70°C and stirred for 15 min. 5-Chioro-4-fluoro-2-nitro-phenylamine
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N Boc N 36 37 38 N Boc A round bottonmed flask was
charged with -Chl oro-4-fluoro-2-nitro-benzonitrile to

W@ 0008048999 1.47 mol ), potassi um carbonate (1.BOI/4s2006/005265
7.35 mmol ),

2.0-d,2006 MRy With add; ' ol Al0RT '
( c%i(d temggtyl ester g?héggéﬁsmt@éﬁonhn@?) ﬁ’gﬁ?ﬁrb\?vn
Soﬁ‘it‘ﬁét"#}ﬁ neatedAtd® ¢ 1or rDO.UrS?h'gherismt\@mswwasrerrraa/edofnar'acuo,

i t i . The ,
el 580 o BN Bl L] A GBS gl
weee ldyibd avet atagnesien suifaty, Gikerel shdlebeebritvdsd dPvacuo. There
afte, filtered and concentrated i n vacuo.

magnesi um sul f (
Waﬂﬁgﬂ%mwa@%ea? radug 361 whighovap petipitfiegbiuiiech was
Iy her. M5 (Mt = 478. Preparative
P”%Q%%T"S%’é?‘“&‘é‘?%a al (1 H)o N~ 02N N--) 2,

NOlaBR p)S,HpHI’\d]ehyde H2N N -) N 3. NABHgc ci38 N
"B 39 N+F L TaNdi pternedi ate 38 (0. 306 g,mml),
O, N added hya)owg@hl oride 20 in di o+BNE 0 :
The m xture S S 'P'rgu& at roomtenperature for

m n3efoll onwed BY the addition of diisopropydsethy alﬂ@N
(0.23 nL, 1.28 mmol ). To the resulting m xture was

t hen added 4-Chl oro-2-fl uoro-benzal dehyde (0.202 g,

t | Q. . - . s
A rpusl EBEBived BICIES Bhaftat Fobrs deuarp gnitgrbangonitie
(0.2941 g, 1 MIBHOOAS odt4Sbidn Ladhordatd§1 a0y )7 88snmdded. The
i é%etﬁoll_ uti on. was stirred at roomtenperature overnight.
-(Fihylgyperasin-trybrpireriding- 1-caspxiic acidhesdusdylester (0.435 g,

e e T R
overnighied the Isblveat remdvddld V220 0B 885d%e WTE"FQ{ dissol\(/jed itn
e produc

%ET/ 82(%06/%0905 ﬁS oncentrated in vacuo. Tt

walgE Sngl oRRt Wiih iyl ibeatss ] NecPIEBRIB ORIt Y

maghB¥iunfs@fas SiiRFEARRY. cdﬂc@ﬁ{ra%%ehq}a%g&%here yas gbtained
ere was obt L3317 g

met hanol / et hyl acetate). T ai ned
0.9(0apef podpeiodBivhichawas matl podfied frether] A48 (Biedht)a 4789

Préﬂbq'aﬂegﬁa%gguﬁ_ (0.081 g, 0.156

0]

NC Cl Cl
O,N N 2, NaBH(OACc)s, aldehyde  H,N N
5}4 3. NABH, 5}1 cl
38 \O 39 O
N-goc - N
F

To intermediate 38 (0.306 g, 0.64 mmol), was added hydrogen chloride

“Boc

in dioxane (10 mL). The mixture was stirred at room temperature for 10 min.
followed by the addition of diisopropylethylamine (0.23 mL, 1.28 mmol). To
the resulting mixture was then added 4-Chloro-2-fluoro-benzaldehyde (0.202
g, 1.28 mmol), acetic acid (0.1 mL) and 1,2-dichloroethane (10 mL). After
stirring for 15 min., NaBH(OAc); (0.271 g, 1.28 mmol) was added. The
solution was stirred at room temperature overnight. The reaction mixture was
treated with aqueous saturated sodium bicarbonate and extracted with ethyl

acetate. The organics were dried over magnesium sulfate, filtered and
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5 mol) in ethanol (2 nL) was stirred at room
tenperature overnight. To the flask was then added

WOaBbsgom? 018 g, 0.468 mMmol) in portions. The BCI/VSI006/005265
was then renoved in vacuo and the residue washed with

COMSHIRRHME] BRI T he Preyfiicd Wa%"&rﬁ%ecgﬂﬁl@é’ﬂéé’fm

bi carbonate. The organics were dried over nagnhesium
chrematagephyi (60% elhybacrtatalbexanes, ethyi ace’axtej,cﬁ%The

R T e S A
o ot s i 64 s O 0 o1

mnacﬂhrrg@f@ampt @ mLywasStiredatioent iemperatiire ovemight. hijq) the

ﬂaseks\é{s% tl‘(Qn ggg‘ﬁ% (f)\l@#ﬂ?({}'ﬂéﬁ?oé 0. ﬁég %ﬁr@éﬂdﬁ’ %Sptgﬁ‘%r M Eolvent
was théh moa@dain vaquThant tierdsiitBashed WithaquBdis)amifid@ium
ture was stirred g) roomte erature for 2 hours.

Ch'%é%ﬁ@ d gHULOYE SOHHEN RRfeadleoRrgasinsuvererdrigd over
u f

maESH SONas: %‘Eﬁ%@&’@n@k&ﬁ&ﬁ%ﬂf"%g@em % Byt b

puriftechipy hgverse phbas® prefmraiive HAL @t aﬁomm.g4m@s(dlﬁe%)mﬂ h
t te equs odi um bi carbonate, dried over

pr@@afé% @‘é‘g‘ﬁgﬂyﬁq@ ?ed and concentrated in vacuo.
Prefitativeasxatipr 3€d 0. 306 g of product 41 which was not

purified further. 1 H NWR (300 MHz, CDCI 3): 8.94 (s,

1 H), 8.03 (5,91 H, 4.09 (s, 3H). Preparatlve

Exanpl e 3%4,c0 c HI~d N N+
KB INO I ﬁms 44—N——25——€I—I8—> 1415%% 00§/ 088919
PCT/ US2006/ 005265Y A ound bottomed flask wa3NE afl ged
with internmediate 42 (0.10 g, 0.27 nmol), -§1

- Brono- et hyl) - 4- c# or 0- benzene (0.072 g, 07—33"mml ),

A round bottomed flask was charged with 5,6-Dichloro-nicotinic acid
methyl ester (0.353 g, 1.72 mmol), urea hydrogen peroxide addition
compound (0.340 g, 3.62 mmol), and trifluoroacetic anhydride (0.486 mL, 3.44
mmol). The mixture was stirred at room temperature for 2 hours. To the
mixture was added an aqueous solution of sodium thiosulfate. After stirring
for 15 min., the solution was poured into 0.5M HCI and extracted with
methylene chloride. The organics were washed with saturated aqueous
sodium bicarbonate, dried over sodium sulfate, filtered and concentrated in
vacuo. There was obtained 0.306 g of product 41 which was not purified
further. 1H NMR (300 MHz, CDCI3): 8.94 (s, 1H), 8.03 (s, 1H), 4.09 (s, 3H).
Preparative Example 35.

0
o) Cl
~er Lot Y
r -~
H — NN
e Hs T
42 O‘IH 43 24 Np/
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triethylamne (0.136 nL, 1.35 mmol), and

1, 2-dichl oroethane (4 nL). The solution was heated to
w@o@eossm9 2 days. The reaction mixture was di | BEEUS206/005265

5 met hyl ene chloride and washed with water. The

or QA%GnJi @bﬁbm@@srlasﬁwm&ﬁé@@d vifinkdin&disee ﬁ@%?j 0.27

ur| %}Ar everse phaSe preparati ve

m"lﬂ*b\ﬂl-ﬁlerCPmoﬁ )—ét%lbsimrme@edﬂ QYr&)@,L&BSMm@I)sorrer A,
o S, a0 e 4Ry T
soldifodtfia Hell e%g 06&8 (?ﬁ&d% ghgg kTH@?ea%@%hQﬁﬁ LYP"e'»Qas diluted with

metyhgro chisride rmmlohas{maamnh)uatay dTiGJ@ ergantic wyed zgas was

t hen bubbl e solution_via dispersion tube.
evaperateds apg Zfﬁe \98+Cf¢ Pf@gephwaﬁ]p@ rifigd bytrevaseqhnserepatative
HPY.\@ttgrprB@lHQ thé @?)aﬁgté@ fscﬁﬁél’sr J'?ﬂ?ét%t 4]459§%rﬂer A> 0-63% g

sol ution was alfowed to stfan erat u
Isomes iEn0 §20. g, Thizturs §1.&hg).was renoved to provide

internediate 46,(2.38 g, 95%. Ms:. M+ H = 184,
Pr‘%ﬂ"éﬁﬁ g’%“%?a le 37. 00 C "'"NC HI O Eto | i
NN') NNN+H/NC | 47 ~INH46mM8 N~ H 20 A
round bo flask was charged w th er medi at e 47
(0.159 g, 2 ol }—4—Eatero- bei?i m acid et hyl
ester 46 (0.104Y, 0.568 nmml), nethylen€ otil oride (2

m), and triethylamne (2 x 0.10 ). fhe solution was
heated to 4008 for 2 days. The reacti orrmxture was
concentrat ed to solid, resuspended in ethanol (2 nlL)

anda et £d él(\ﬁ.ﬁt :

fi I%er e gérg%ﬁc(ﬁg%(?\g %rgegﬂﬁt”% )@{F‘S lﬁ%‘ ol rl\l/\EI}a 0.138
g, 1adheanbl) dmmhhydlfomusreihamtﬂ (qQo rmhL)) Hydtogen chloride gas was

r mdic acid eth ter_(0.104 0. 568

the%?%%ﬁ'ﬂgo ) SRt HE.Fwviermtn GPoT e ieartof Na0r o
exolhem§elantli iPWad 48oled in a water bath (22°C) after stirring for 15 min.
The solution was allowed to stand at room temperature overnight. The
solvent was removed to provide intermediate 46 (2.38 g, 95%). MS: M+ H =
184.

Preparative Example 37.
0

0
N )J\(\ICI Ci \g)l\(jm

—_—— N

N NH/ ) + H l\‘/NO cl
4 GH 48 48 Nm{@

A round bottomed flask was charged with intermediate 47 (0.159 g,
0.452 mmol), 4-Chloro-benzimidic acid ethyl ester 46 (0.104 g, 0.568 mmol),
methylene chloride (2 mL), and triethylamine (2 x 0.10 mL). The solution was

heated to 400C for 2 days. The reaction mixture was concentrated to solid,
resuspended in ethanol (2 mL) and heated at 60°C overnight. The mixture
was filtered and concentrated to an oil. To the oil was added
dimethylformamide (2 mL) and 4-Chloro-benzimidic acid ethyl ester (0.104 g,
0.568 mmol). The solution was heated at 100°C for 2 hours. The solution
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WO 2006/ 088919 PCT/ US2006/ 005265 was concentrated in
vacuo. The crude product was purified by silica flash
wa@ boooosooyr aphy to provi de product 42 (0.040 gPCWHS@006/005265

M5: M+ H = 489. Preparative Exanple 38. 0 HO--"-N
was cér'@elﬁﬂrbted:in va$W. T Srullep rgbué\! \Ma%m@:d b s'ihc@cﬂa‘sh
N O~ 5 A round bottoedf ask s charged

chrqmeméa@fmt@ @rgvide pregugt 48 48(1)9;5;@ g”n‘rlﬁ%) Ma: M +|<;I|d gsg
Prf;ﬁ%halatuﬂyrﬁdégéwﬁgggl 8 mL). To the solution was adde

ride (1.8 mL, 2.0Min

t et r &hydr of uran) The sol ution was sti rreq, at room
H @ overnight. The reacti onygi sl
di | ot e ',g,hﬁne_thylene lo-chloride an tﬂeae W|th I

N sodi um hydpoxi de hgiresul ting nixture wal 5ty rred
at rg@mte er\@drr 30 mn. The organl (ofS) vve»tuag
concentr at ed™i Yacyo to provide 0.190 8 The ¢
product (0.0609)o%as” purified by silica

chr omat ogr aphy (10% net hanol / met hyl ene chloride) to
provide 0.0128 g of product 50. Ms: M+ H = 550.1. is
Preparative Exanple 39. NC Cl "'I O NNI HNNC

N NA &@lin@ botfiad flask W@yawa@@utmwmtéﬂmam changed
wth internedi ate 51

0. ?t5& m%aa@ G@tﬁhxd@imn é‘hé releb| E@fhth@JHtl%l@ wasaadredrihium
bowﬁlcﬁ% O Vﬁﬁw%’@% H;@Fgfﬁpa@?iﬁe ggg&oggwég@ ifred at

by stirring our
rogrertpepeatratuee overnighti The nedctipormixtureofad ditited Vil ngthylene

ch%‘ri%e% t)regtgldlv%}/heSFNb%dium hydroxide. The resuiting mixture was

stirred at room temperature for 30 min. The organics were concentrated in
vacuo to provide 0.190 g. The crude product (0.060g) was purified by silica
chromatography (10% methanol/methylene chloride) to provide 0.0128 g of
product 50. MS: M + H =550.1.

Preparative Example 39.

NC. Cl
N
U HyN ¢

N N

Lk ‘\(N\Q\ly@/c' 52 k(\G\/@l

A round bottomed flask was charged with intermediate 51 (0.20 g, 0.42
mmol) and tetrahydrofuran (2 mL) and cooled in an ice bath. To the solution
was added LAH (0.0238 g, 0.63 mmol) followed by stirring for 4 hours at room
temperature. An additional portion of LAH (0.012 g, 0.3 mmol) followed by
stirring for 3 hours. The reaction was quenched by the addition of ice chips
and stirred for 2 hours. The reaction mixture was diluted with ethyl acetate
and dried over sodium sulfate. The organics were concentrated in vacuo, and
the crude product was purified by silica chromatography (96.5:2.5:1
methylene chloride/methanol/ammonium hydroxide) to provide 0.033 g (17%)
of product 52.
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stirring for 3 hours. The reacti on was quenched by the
addition of ice chips and stirred for 2 hours. The
WO e@essIm i xture was diluted with ethyl acet aP€r/uszwde/005265
dri ed over sodium sulfate. The organics were
Pré"p‘diﬁﬁ% IBifpledo. a@t@ﬁaré?el&ﬁ] ot GEmPbUAE NY. ch(sf Tetsie 1
purl |ed by silica romat ogr aphy (96.5:2.5:1 25
ﬁ'l ori de/ met hanol / anmoni um hydy oxi de) 40
prow d (17% of _pLOMZ N

P
2006/ 088 9 3200 / Q5265 Preparat vB Exafmiey 40.
Pr epar agy onS(El No. 368 of Table 1 li2N'QN Ci
"~Nx, N= HHNNNGC 52 NB3T ~—~ & | V@
F

F F A round bottomadeI ask was charged with
internediate 52 (0.27 g, 0.056 5 nmol),
1, 2-dichloroethane (2 nlL), and ethyl isocyanate (0.020

g, A.rdtndetidpmeliftasksphsitharyedasiiis nteémesdiate 52)(1?!(27 g, 0.056
tenperature for 4 hour The so] vent was

MRl - o‘méor@femnep@o@&itanﬁagthybasppywts@&%ow 28 Tmol). The

solfSEVEH AT 51 (RS0 LISLIYL SR 5D Sohlhc WiSomovea i
vaduyalr Bixé dejdet propuotvde paritiéd by sfltpaesirotretographyf(5%

me %‘ﬁ”ﬂ?jﬁﬂ ml ?qqmﬁ%%rhaetnl S5 E}n%@xyg@ chlgﬁgé/m%tﬁlanoi/ammonium
hycﬂrfo&ﬁe% ef&n&eo@dﬂ? mmnwhv@)ﬂ)f?rtmﬁsﬁo 223 g; |

d 3-S pi per azi ne- 1- car boxylic acid
Premnatwgtliuampteeﬁ 54 (290ny; 1.6 mol ) 15 were stl rred
in met hyI ene chlgride (6 m) at room tenpggat

ovePRf in the Ti;ese Of —--ani-um-i sopr cde o
(0.4 ni {(Nﬁ%smm t)2CN (3 ml of a 1
t ol uenefsol ution, 3 nmol) was added vi a syr%nge

the readti on was st?Fred for an addi ti onaP220 hours.
The nethyl ene chloride was renoved in vacuo, and the

resi due was extracted between ethyl acetate and 10%
sodil {rChloro-benzyl)-piperidin-4-one 55 (0.223 g; 1 mmol) and

3-S-Methyl-piperazine-1-carboxylic acid tert-butyl ester 54 (290mg;1.6 mmol)
were stirred in methylene chloride (6 ml) at room temperature overnight in the
presence of titanium isopropoxide (0.4 ml, 0.963 mmol). Al(Et)2CN (3 mi of a
1M toluene solution, 3 mmol) was added via syringe and the reaction was
stirred for an additional 20 hours. The methylene chloride was removed in
vacuo, and the residue was extracted between ethyl acetate and 10% sodium
bicarbonate. The organic layer was washed with water, brine, dried over
sodium sulfate, and concentrated to give 0.170 g of a colorless oil (41% vyield).

Preparative Example 42.

Boc\N Boc\N

%Qﬁ‘“ ’ kf”%ﬂ

A round bottomed flask of intermediate 56 (0.216 g,; 0.5 mmol) and
tetrahydrofuran (10 mL) was treated with methyl magnesium bromide (1.7 m!
of a 3M ether solution; 5 mmol). After heating to 60°C for 2.5 hours, the
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20 bi carbonate. The organic | ayer was washed wth

water, brine, dried over sodiumsulfate, and
w@omnemstonat ed to give 0.170 g of a col orl ess oPCT/82006/005265

yield). Preparative Exanple 42. Boc, Boc.N~ N N CN

re@etion wasNjuebchrediwith \Dafefl\m{nlﬁ@n&ZatuPaté@LN&-lQ%t(QU‘?ﬁl and
er nedi.at e 56

e’%*'liéta %%%#’&%Y'aﬁ?e?% mitar ww'mg wfhetwnm, the ﬁr@garm layer was
AEREDPE N0 phd Bohderttratid 18701/ SMOAEG 6P ISAT; Do

Pmmaﬁeemmwuszooa/ 005265 reaction was quenched
- With ter (1 mM) and saturated NaHCO3 (20 m) and

extrac Nﬁn\(ia et hyI acetate. After vvasl'lN’\an_| h
bri ne, égﬁ e was —arTen over W
concentr at 7(0.141 g; 67% y| el

Preparaél_ve Exarrple 43. Boc, N~, N, O CHg3&iN CI N CH3 ClI

| Pl O TR 8 b A B o

smejra)tne etflyl beotaté aﬂnﬁrﬁttelmgefawr@fola QUidurs SHMIREHI NaHCO,
was added to pH the m xture was

W%s@%\@@ 1Pl T A andiiie rabduretwas gxisacted guﬂn ethyaq@etamsThe

entr
orPBRI Iy of s Weks B i %%ﬁgd“@é% 8 %’b%f%'ﬁ'ﬁ%% in
vadevargive 5840.080 g; G3%|Nteld) N Cl i I~ + NcH3 i
N F AlNIFNCHS 59 58 60 b cl
Prﬂﬁ%@'ﬁ%%"@?‘}j}\l 0.1 nml) was stirred wth
internmedi ate 58 (0.032 g, 0.1 mmol)

2-(Di - §- but %‘ pM}l n) bi phenyl pal | adl urﬁﬁg
/\
B Yo — ot
Q

\\©~c1

Amine 58 (0.032 g, 0.1 mmol) was stirred with intermediate 58 (0.032
g, 0.1 mmol), 2-(Di-t-butylphosphin)biphenylpalladium (0.003 g, 0.01 mmol),
Pd(OAC). (0.0023 g, 0.01 mmol), and cesium carbonate (0.070 g, 2 mmol) for
16 hours at 90°C in dioxane. Dioxane was removed in vacuo and the residue

28 80

was purified directly via preparative reverse-phase chromatography to yield
product 60. MS: M+H = 602.0.

Preparative Example 45.
o}

GO
60

1-Benzyl-3-methyl-piperidin-4-one 60 (2.0g, 10 mmol), Boc-piperazine
(29, 10.75 mmol), Na(OAc)sBH (4.2g; 20 mmol), and acetic acid (1ml) were
stirred in dichloroethane (30ml) overnight. Saturated NaHCO3 was added,

and the mixture was extracted with ethyl acetate, washed with brine, and
dried over Na,SO,. After concentration in vacuo, the material was purified on
silica gel chromatography to give intermediate 61 (1.2g; 37% yield).
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15 Pd(QAC)2 (0.0023 g, 0.01 mmol ), and cesium
carbonate (0.070 g, 2 mmol) for 16 hours at 90C in
walr@xasss19 Di oxane was renoved in vacuo and t heP€EESIINE005265
was purified directly via preparative reverse-phase
Pre ?&Wé%ﬁrﬂﬂé/ﬁ@ yield product 60. Ms: MrH = 602. 0.
reparative Exanple 45. OBoc.N~ N1 (N 20 60 61 N ~
I 1- Benzyl - 3 rret hyI pi peri di n-4-one 68%0(2. 0g, 10
mol ), Bdwegy | (Zg | )5°* e AC) 3BH
(4.2g; 20 et|c aC|d(1 m) welkeN 8% rred
i n dichlor oet overni ght. Saturated
was added,61 and t e m ture vvas extract & with et hyl

b %rﬁmiéﬁ{ha@%% 24yt WS et with 408580/ E 02 o)

gi
in rﬁ%&?éﬁb?@l o éuﬁdﬂéﬂ &ﬁg&@geﬁrbgtf;\l%gf)g)gfea@\?&n \%’:2 @g%/r ggtsa st

5 wasvgmmmwmmmmv@roeb@r mathanabwaptamaded Boaauo to glve
| 62 NH Internediate 61

mte('{‘eﬁ'&‘te?az@ar%ﬂ &1”\/@3 stirred with 10%d/ C (0,240 g)

PrepardByé #xdmpler.) under a hydrogen atnosphere
overni ght. After catalyst 5 was rem)ved by filtration

over discig met hanol was_remnved i nBRarty to give
internedilq, (0.839g, 93%. Preparat hud np :
Boc. N--') Bod,Nyy ~N ~N ~ Cl 626NH§3NI ate
62 (O @26 g, 75 mml) was stirred af270C overni ght

andn{eﬁ d%}?g%p{?e% ﬁcgh%ﬁ%vggﬁ%ﬁrrzgl% Y00 SeTHiGh with
10 4-cHofbbeHALERNBAGe ((6@9@1@ 1 §%M§ntanwaﬁewmﬁm@ @B, h%

reacti on was purif by silica gel chromat ography

mmgiMis diehlefoetiiana é305ml)( cﬁdn@wtg/va%g@moye@aayi the reaction was
purified by silica gel chromatography to give intermediate 63 (0.240 g; 59%

yield).
Preparative Example 48, Preparation of Compound No. 229 of Table 1

/\N/U\(IC]
H - ]
N N
g .
1o¥es
F

Table 1 Compound No. 229 was prepared by a method analogous to
Examples 1 through 3. MS: m/e M+H =539.5 .
Preparative Example 49. Preparation of Compound No. 214 of Table 1

15

B@ﬁ

20 Table 1 Compound No. 214 was prepared by a method analogous to
Preparative Examples 1 through 3. MS: m/e M+H = 519.5.
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Preparative Exanple 48, Preparation of Conmpound No.
229pof Tabl e | n.E))CI HaN. N 1. ONCOC Ngq 15 F
waaiwemssp1Conpound No. 229 was prepared by a nmep¢iDusS2006/005265
anal ogous to Exanples 1tthrgug%53 M. nmle MrH = o;lJnd
Preparative’ERaaiple i PEé@éF@ iSnHf C bo218hf
D ERARIG 07 P N édlﬁil%ﬂ 2185 TapR,
Compound No. 214 repared by a nethod anal ogous to
Preparative Exa ,s, Qgh 3. Ms: mle MrH = 519. 5.
150 WO 2006/ 088919 PCT/|USZ006/ 005265 Preparative
Exanpl e 50, Preparation ®f “gofipound No. 215 of Table 1
-,N"~ C HNN/ d NXEN le 1_Copgound No.
215 was prepared by a nethod janal o Preparative
Exanpl es 1 through 3. M5 e Mt NgT 5
Preparative Exanple 51, Preparation of Gonpound No.
216_of Table 1 0 ',~NC H
Table 1 Compound No. 215 was prepared by a method analogous to

Preparative Examples 1 through 3. MS: m/e M+H = 535.5.

Q

5 Preparative Example 51, Preparation of Compound No. 216 of Table

Table 1 Compound No. 216 was prepared by a method analogous to
Preparative Examples 1 through 3. MS: m/e M+H = 519 5.

10  Preparative Example 52, Preparation of Compound No. 217 of Table 1

Table 1 Compound No. 217 was prepared by a method analogous to
Preparative Examples 1 through 3. MS: m/e M+H = 537.5.

Preparative Example 53, Preparation of Compound No. 367 of Table 1

9“ (,U@

15 Table 1 Compound No. 367 was prepared by a method analogous to
Preparative Examples 40 through 41. MS: m/e M+H = 609.0.

Preparative Example 54, Preparation of Compound No. 369 of Table 1
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NNNCOC N Table I Conpound No. 216 was prepared by a
nmet hod anal ogous to Preparative Exanples 1 through 3.
woRo6ssIM-H = 519. 5. 1o Preparative Exanpl e 5PCT/US2006/005265

Preparation of Conpound No. 217 of Table |I Table I
Conpound No. 217 wag, prepared by a method anal ogous to
Preparative Exad e;lLI throucgh 3. M50 me MrH = 537.5.
Preparative E)f par atl on of Conpound No.
367 of Table I aN Br N> F 15 Tabl e |
Conmpound No. 367 was prepar rret hQd canal ogous to
Preparative Exanples 40 throu h@ e MHH =

609. 0. Preparative Exanple 54, 2 a on of Conpound
No. 369 of Table 1 151 WD 2006/ 088919 F

"ol T8Ik FCOMERLRG Mg s ResPared s mtond PodicgpLs to

r a t hr ough
Pmm@aﬁémmmo mroggﬁg?eg/fasr ‘g:?/le\% gxpg 6692635 :

Praparative Exanaplec@hgdenaraton ca‘ﬁompoumbll\ha 21 200 ibien
aNN cl NN/ C H3g 5 F

0L
%@ﬁ

Table 1 Compound No. 212 was prepared by a method analogous to
Examples 1 through 3. MS: m/e M+H = 523.5.

Biological Examples:

The inventive compounds can readily be evaluated to determine
activity at the CXCR3 receptors by known methods, such as, for example,
development of a 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, WI) 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 ml Dulbecco’s PBS containing 4 X 108 cells with 20 Mg
of pME18Sneo-hCXCR3 (N-delta 4) plasmid DNA. Cells were pulsed at 400
Volts, 100 OHMSs, 960 uFd. The transfected cells were under selection with 1
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Tabl e 1 Conpound No. 212 was prepared by a nethod
anal ogous to Exanples 1 through 3. Ms: W MtH =

WG 2866889B) ol ogi cal Exanpl es: 10 The inventive PORPS20NE805265
can readily be evaluated to determne activity at the

mgﬁ?ﬂ@%B‘i‘Ei%’T@bﬁn&Mgié%O@éltﬁéﬁéb%?é M C@44‘8~re§i§fant Ba/F3
exanp eve opment  of a humah CX

clommwen@ spessapd fof GXGRP enpressiondus specits bh@mo P-10
Ny a en human CXCR3 was cl oned
(Né&; L%%;Fé%% ePE&ﬁ,‘a@\lﬁosﬁlﬁwg DNA ( Promega, Madi son,
W) PRsparationofBa/F 3The XBR3 (N-ld@ﬂﬁ%)vmbmbquned
based on the published sequence of human orp

r ecRpiFer catisraxpressingvhiimame oy @M@Itaééwer@tne&ﬁted and
oSBT SRR 050 RBS e 0
Co

pgdsl_\t)ealea ﬁrﬂ'&lsmrs {1 tebiedpep ML &%@Demlr@er Matrihedm,
IndFAneOEnaD) e RCRY (RSB PER0 | OF oS EbENa ANe: Basete
mcGBé’tbcﬁ'\ 68lides c@@é ﬁ%réi‘%gg rAploSsd c@Vd&ﬁthﬁfgW&FﬁB "(‘P‘aﬁn

ecco’ s contalnlng4 s wth
Ins&Qniead, MoﬁnepN/E) aB$appliedCX@R31,500 gel ofnitrpgeh dAsm3@inTNAes on

) I d at 400 I'ts, 0 Ve Fd
icerfarge baLfiabieRowab coneved By antdugation ah 1 DR G Cel
melfBrdhe ¢ W%&rﬁ%nk@%@%dﬂﬂ@ﬁ@@ atfjoTb064 P thé heembrane

Technol ogi es,” Gaithersburg, MD). (Al8-resis ‘ant Ba/ F3

wag Fesusponded is thelysisdultar sorofmnentsdowt $0%suarpee and stored

at e on oRhploeRShrskpeion Prile s fipdb IR FegfiEisg ov

BCABREIRREROM RicRg/ (Rockedrds Ilgxpr essi ng human CXCR3
(N-delta 4) were pelleted and resuspended in the

| ysHymsan 3 N deliand) seintiliatiopouoximifyassay{(PPA) :
Péﬁéﬁé (ﬁﬂ?% g Pf gietnﬁ’ér%n Jwésapl}@‘n aL{b‘Jager}@cﬁl h? with

(Boeér rnger I'anapoli
300 ﬂgszvhaettg‘eniﬂagglumﬁn ¢BIGA) peatedISPAbEads $Amensitam, Arlington

Heisz”his?ﬁ@ij cethiaing buier & A FET R | Gl § EV 4G
128 R INECIND 10D 3’/F ﬁ{%@lspsf'o%fBSM 41398 fe?ﬁdp%%tdenq’fH‘éSbé’JUs

i ce. Large ce debris was renove
werespun flagat washed ohceO@suspendsd in th&d:rmdlag@ufﬁertand

rafaRERd T 2 YedieR JSGURE Bliac Gabrsiaing iy 25 M of 171
IP-50 w\ﬂirﬁ@gfetde@bmpbmhd@ﬂ@@ Heres ef Athstici weps ad@éd tB6ta the

Total protein concentration of the nenbrane

reagtioer Aifieed yyreastiaral faonh sempersiye; dre amorst raf b 4, IP-10
boM‘C) to the SPA beads was determined with a Wallac 1450 Microbeta

counter.

The Ki ratings for the various compounds of the present invention are
given in the afore-mentioned Table 1. From these ratings and value ranges, it
would be apparent to the skilled artisan that the compounds of the invention
have excellent utility as CXCR3 receptor antagonists.

While the present invention has been describe in conjunction with the
specific embodiments set forth above, many alternatives, modifications and

variations thereof will be apparent to those of ordinary skill in the art. All such
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Human CXCR3 (N-delta 4) scintillation proximty assay
(SPA) : For each assay point, 2 pg of nenbrane was
w@e@cngsdbat ed for 1 hr with 300 | ag wheat gerPeT/US2006/005265
agglutinin (WAA) coated SPA beads (Anersham Arlington
alte"l%tﬁ}gss médidal\t/igdhsté’rﬁi \%r!%ﬁioﬂg a‘?éﬁﬁt@ﬁdéé‘i’%gﬁw WN%%? %BH‘M
, Yo Y%
anoBsz&)peaofthecmewﬁp@vqttmne The beads were spun down,
washed once, resuspended in the binding buffer and
transferred to a 96-well Isoplate (Wall ac,
Gai thersburg, MD). 25 pMof [1251] |IP-10 with tested
compounds in a series of titration were added to start
the reaction. After 3 hr reaction at room
tenperature, the anmount of [1251] [ P-10 25 bound to
the SPA beads was determ ned with a Wallac 1450
M crobeta counter. The Ki ratings for the various
conmpounds of the present invention are given in the
afore-nmentioned Table 1. Fromthese ratings and val ue
ranges, it would be apparent to the skilled artisan
that the conpounds of the invention 30 have excel |l ent
utility as CXCR3 receptor antagonists. Wiile the
present invention has been describe in conjunction
wth the specific enbodinents set forth above, many
alternatives, nodifications and variations thereof
wi Il be apparent to those of ordinary skill in the
art. Al such 153 WO 2006/ 088919 PCT/ US2006/ 005265
alternatives, nedications and variations are intended
to fall within the spirit and scope of the present
i nvention. 154 WD 2006/ 088919 PCT/ US2006/ 005265
CLAIM5 What is clained is: 1. A conmpound having the
general structure shown in Fornmula 1: R7 R8 R4 3
R2R1X Il RRs ZNNRl2 (Rla) I~yN (R )n N Y.100 D
Formula 1 5 or pharmaceutically acceptable salts,
sol vates or esters thereof wherein:
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Zis N C(R29), NOor NOH, X is N, 0, alkyl,
cycl oal kyl, heteroaryl, heterocyclyl or
whedoengsdye| enyl ; R1 and R2 are i ndependent|y POBER1000005265

present, and if present each is independently

sel ected fromthe group @ingivgi ng of H, alkyl,
Ikoxy al kenyl , 1o carbonyl, cycl oal kyl ,

iRl is; al kyl aryl , aryI al kyl , aryI am no,

13%2“%&&&9%@#‘% &9‘&%8' SR e frRomua

- (CH2) gNH2, - ( CH2) gNHRB R (CH2)gN(R31)2
- ( CH2) gC( =0) NHRg/k §SCPR31, - (CH2) gNHSO2R81,
- (CH2) gSO2NHR31, ’E:( alkyl, -N(H)-S(0 2-al kyl,

-N(H) C(=O) N(H) - al kylgs™> 5 )qmlk S(O 2N(H) al kyl, 15
-S(O 2N(al kyl )2, -S(O 2ar1¥ll N%@g N( H) cycl oal kyl ,

-C(=O N(H) NH2, - O)al‘l%y)P1 tefoaryl ,
het er ocycl yl, and heterocycl Zlg er natively
when X is N, the N taken toget Her vvlththeRlandRZ

forns a heterocycyl het @appith Pr - N=C(NH2) 2, R3,
ieties can be the sane or different,

Oré’é‘@ﬁnﬁ%%r'l&a 2@09%@6@1@@?& splvatascer esfers tbmrecbfem@ereup

cong jgiN, r@R?P I .al kylaryl, aralkyl, -CN,
hal oal kyl , cycI}NloaI%IE haI ogen, hydr oxyal kyI

- N=QHs(W332) alkyk, C(/dﬁ))mdyR&@)é}oaryN(If&@bcﬂ: I_-\%'E)J)?{:iF:)eteroR?}/clen% &

1R3 R30) O( =0 2and
and 15 81 B° ik "CERENIFTY #RLAF Presel, sed Hgrosent cach i
lnde”pﬁﬁﬂeﬁﬁ;ﬁgélb}éte‘éﬁr@%tﬁ@ gréip E&H&bﬁﬁbeoﬁ Hoaﬁ%g X?éNEﬁ](%nyl

of E‘/?@ary het er oaryl
cag qacyl(y:yclgaugyl % Jkeny( ra)!lsda]))/zarylglkyarmtyl amino, alkylamino,

amlmﬁg?, Eé@%(gw éiénb ﬁwal ter nat | Wéﬁﬁ(&PE@fj&gﬁzt aken
@it TN KONGRS ”W’ Q?@ﬂ}% "1 SR CERHR®
‘(G&Ea‘?q%?)ﬁde]&@hbbw g%a:ﬁedﬂé'ﬁ)qﬁ%NHR 2, gee)Nebpaikt | ng
: %ﬁﬁfsg,ﬁ%&mﬁ%ﬁg&@l@;%W‘%‘ "
TR o S e
whERX BAYBAEIN @él{én%gafher%mh%%f‘gnd (ﬁ’qﬁﬂﬁg%ﬁ%’c?%cycyl,

sel ected fromthe group consisting
hetegearglonk yIN=CaXklb),; het er oaryl , heterocyclyl

net g ey e el B QUL oAl
lndepgﬂr&écr?lyfﬁécted G‘r@rmlﬂal\'ér%%@ c?onsnétﬁ’]g &30 Ik\b\aéﬂgﬁ‘a‘?yl aratkyl,
-CN, CFs3, haloalkyl, cycloalkyl, halogen, hydroxyalkyl, -N=CH-(R"),
-C(=0IN(R™)z, -N(R¥)z, -OR¥, -S0,(R*), -N(R®)C(=0)N(R**), and
-N(R¥*)C(=0)R¥;

R’ and R® are the same or different, each being independently selected
from the group consisting of H, alkyl, alkylaryl, heteroaryl, hydroxyl, -CN,
alkoxy, alkylamino, -N(H)S(O)zalkyl and —N(H)C(=O)N(H)alky!; or alternatively
R” and R® taken together is =0, =S, =NH, =N(alkyl), =N(Qalky!), =N(OH) or
cycloalkyl;
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the R12 noieties can be the sane or different, each
bei ng independently selected fromthe group
wa@oemwsiostoing of H alkyl, -CN, -C(=0) N(R30)2, PCT/US2006/005265
-(CH2) gOH, - (CH2) gOR81, -(CH2)gNHR81, - (CH2)gN(R31)2,
and Ine$( Omaewes t8n Deivedahie/eor differénteeaembegd

T L AT ——_—

hdietoaryiahehesoaymt&mé,ﬂmﬁetdqyclyﬁ%ﬂ%@d drylemy?.-CoS1, N,

BB MR DY ol a}:cgl%% e -

(OH%)qN(Ré’S)g O R?é]og@m etOeang a0(®)RASMhe sane or
diff each i nde en ently sel ect ed from

* he 1P S0 MG REcR 65 B 48 s kA TToraNtageh baBy| ar v
mdkb;h@ﬂﬁéntly%bl@@té’d fr@hkm@%ﬂlogﬁ co%'slé‘t" hg rBf?-F aJll%ﬂXé’ycloalkyl aryl,

yl Sul

nfé]et er oa ))/‘
»E{a JEtSFRAYCIVA) fv&iﬁmp@@uy |alkyéawh@aylauqyl rwdmyﬁmyl
ca@b@tdfmhe COLH, k@afwi)%oar a('dwszW mﬁﬁﬁ cycl Hy Nﬂ?m)z

Al kyl thio, aryI oxy
Ogi/ Q%Pﬂ%ﬁhy‘f ﬁ@ﬂrtﬂ( =Oydani di nyl, hal ogen, hal oal kyl,

het QHQWRHOIetIe@% ng@?éhﬂ cﬂ%ﬁén‘éﬁ’%aﬁh being

het er ocycl en ydr oxya hydroxanat e

' lndenandmtlwﬁstam@fron( tnezgrq@H conéigHaY @ORG hlkyd (oﬂz) gNH2,

A A BRI S .

-St@))Ryhy! C(R31) 20R31, - C(=0) R30, - C(=0) N(R30) 2,
- C(=NR30) NHR30, - C(=NOH) N( R30) 2, - C( =NOR31) N( R30) 2,
y)etcgolneN(leU)e;ged cpelpsibyiceycprikenyl, aryl, heteroaryl,

oA ity S TS b sy

seldd{dBaP A @CBN(rFR@Q)/Berem NOGED s UBB uted or optlonalla/

sub%%&o) ?N( SR nseperdently sejsgga(%%i%or)nyeaﬁs OSi (R30) 3; or
aI t ?r'ié‘Rf"’ MRlidtidearfBE théTQél%te'oersqlﬁér%nb é%%%&% if itS(I;e\rADt °

forma five or six nenbered ar
mcm@@ﬂelfk)%@leétéﬂlWﬂﬁ@/gﬁﬁﬁﬁ%nsnbﬁrﬁ@b%ﬁ/@lw alkenyl alkylaryl

A RS RainRa JRy FRS b A ohcesny o,
IR Ak tonyRraIRGREATI 4 @fﬁgﬂ@ AR Aaldng O

and the fused ri'ng is optional
argiiganyiparetkoxy; araikaxyear@nyhwiralkykisiocaryl baroyh ergexg oyano,

oot oo, 5, o BT S, SR papti
hewrhaiﬂi}'Whet@Jolﬁ%lYI h@kéﬂéb?dbﬁ% hy?drbX}/éIR ﬁg&:*b%%ate nitro,

al kyl het er oar

oSO L= Y HEhOR. @mwzkxcwmw
(RN D SEPERE OB k@?@? BRGIRCHER)NABOR, -

(CHa)q sc>2r\n—|R31 -alkynylC(R*"),0R™, -C(=0)R%®, -C(=0)N(R¥),,
-C(=NR*)NHR?, -C(=NOH)N(R*),, -C(=NOR*')N(R*’),, -C(=0)OR®,
-NR¥)z, -NR*)C(=0)R*', -NHC(=O)N(R*),, -N(R¥)C(=0)OR®",
-N(R®)C(=NCN)N(R™)z, -N(R*)C(=0)N(R*)SO(R®"), -N(R®)C(=0)N{R®),,
-N(R¥)S0,(R%), -N(R*)S(0)2N(R*),, -OR®, -OC(=0)N(R¥),, -SR¥,
-S02N(R*),, -802(R*), -0S0,(R®"), and -OSi(R*%)3; or alternatively two R°
moieties are linked together to form a five or six membered aryl, cycloalkyl,
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to carboxam do, cyano, cycloal kyl, cycl oal kenyl,

fornyl, guanidinyl, hal ogen, hal oal kyl, heteroalkyl,
whedoengsmy | , heterocyclyl, heterocycl enyl, PCT/US2006/005265

hydr oxyal kyl , hydroxamate, nitro, trifluoronethoxy,

hetefdé'&%gﬂ(l\ﬂl(éé%rdc?:@h I(B%eteréﬂﬁ}lﬁ '%erem(é%‘@)‘n@"d?sﬁd

CH2 .
metiered ﬁ&becm alk '(cml)e)g%g(mﬂﬂmterowclqnyylcmﬁwﬁmmW is

fuseta SR ah 4irs AR iRnptigrian b Sobs i gt s R
mordﬂé830) 2, -N(R30)C(=0 R31 - NHC( O) N( R30) 2,

R30 O) OR31, N( R30 NCN) N(

N ooty e S NN E0) 2 s 2,

indg%ﬁ%}tﬁ%@%’h frog&??@?o@@%%%gﬁ %’O%g kfanyl alkylaryl,

alkyriﬁp@lk%ﬂ,)alkﬁamincﬁﬁlmmc’agim . tlkhetetozrylediki/itioio, t he
alkygl %ﬁ?& B%ESSUH#OB%H%E(Q}(}(/S PRAYY )agnmgﬁl% amné:&ylxﬁp@byl
afﬂ?%‘ SRR aplpSiiapi it ik pReg: agiogy

carbORHRIR), cya R Gfyal)alkyl ocycidalkemd: formiyl, guanglinyichalapey) |

AT R TR Ry —

hydrdg&shate, teftrs Itﬁﬂu&orﬁétﬁoﬁﬂ (0] =18 J@DE—ES(G}HQ OR3Y heoigaLRHY) r-
dlffergpt each b3q| n&pl n entl.ﬁy sél ect ed rom-t

(CR QIR onéSHLRNER ) FO)HH& afGHy) qSSD«zRoal-kyl

CAY5e y4CH@”§é§\2ﬁE‘*y' a'ké‘,ﬁw@%&)%bﬁ”’y'cq
C(=OMNE’Ne R8FRR™ (\IGIMOJCQ(GMOHMHRSQ)WJDR N(R3°)

-C(—mﬂ%%@s%ﬁl%ﬁz W i %HCZ%AéyC'J@%)’d%ﬁ(HR%NHRﬁiQ

NEEORET @@%?#SW‘@ %%@@@%ﬁ%ﬁw

-N(&éﬁ)meot)nd@@wm 8 @R ntN(RFAS(Chel -OR®

OGRS ey S-SR °§"9>25% Robireagioand ISR

PCWH@%Q%@(@%% q—gr@ucg%ns'gmﬁb BPL(@FWR@E- -d%@%)

lary

Hwiﬁmgee@m&)m REBLE0 GO oGENRT)-, G(EreD

B e
_B i I N N@-@&w c@hNéﬂiéthDyZY is &ycloalkyl,

NHar
hete(cmz? ﬂn)hqtarroayqzlyfywheree@tm g&le&wm%r@@rq@wl or
) gSQ2al kyl aryl, - (CH2)gSQRaryl ,
he’fefogi'éiﬂéﬁiﬁmkﬂﬁ “'qgcﬁz CH2) gSCecycl oal kyl |
-( %)@watlbslcan -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)R¥’,
-C(=0)N(R*®),, -(CHR®*),0H, -(CHR¥),0R*, -(CHR*®);NH,, -(CH R*);NHR¥, -
(CH2)eC(=0)NHR?, -(CH2)qSO2R?, -(CH,)gNSO2R*, (CH,)qSONHR®', -NHj,
NR*),, -NR¥*)C(=0)NR®),, -N(R¥)S0,(R®), -OH, OR* , —SO,N(R*®),, and
—SO,(R%Y;

the R* moieties can be the same or different, each being

independently selected from the group consisting of H, alkyl, alkylaryl, aryl,
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(CH2) gNSO2al kyl aryl , -(CH2) gNSQar yl ,

- (CH2) gNsSQ2ar al kyl, - (CH2) gNSO2cycl oal kyl
WO e@6ia3s9BO2NHal kyl , - (CH2) gSO2NHal kyl aryl, i oPCT/US2006/005265

(CH2) gS2NHar yl , - (CH2) qS@NHar al kyl ,

aralkyPHA) IR H:N;I (ra%)%H JC%]XW e(@Hz d‘ﬁkﬂéﬁﬁ)’c' yl,
and heteroar noi et es %

(Cfdz)ﬁ@anén«%ﬁ@@rg@yhg<cmza&@@mmu ;K%)oéﬁﬂzed(GHz)ﬂNHaliﬁyl

(CH 5B afGR TE BRI, DB, -EHNHABRYEY

(CH{) ):gélahlk?yl , Q) C (BN HEDRyly L(C f@)ﬂx:ﬂ@l ALkyl,
Cf@@%ﬁ wy?amﬁy' CH R INRadr (EHo ey Kisaliy!, -

CrEE IR, oA SR sgany. -

CWW@MFQ@\‘H@W%HFMYI «CELRB UL élklwry H2)1< SOgalkyl

A0 BN R
CI‘I%&@E%%IEWM Q%C%ﬁé?gw%)&s?gmalkylaryl

C*ﬂﬂhc?igdﬂﬁeagl WTEWQM%HE% I\@(J)l;@)(,sl()QNll-ifyfloalkyl
- ra - cycl oa
hete&%&%%’g%ﬁf |¥‘|I L tﬁ%’%%ﬁk—lal Kyl aryl, Y -
(C"WMH% can(@ﬁb%%@?é“b’ﬁﬂ#féfé!ﬁt each being
SO2NHcycl oal k het er ocycl enyl, heterocyclyl,

md&ﬁan@\@m%éfr%%leyued fom es;rcmrt eonsisting efGalyl; alkykeyl, arytan

e ETLGERT s R1GH OB ikt v L M CRIERE (e e0ay,
(CHzﬁ@eﬁalkyha@CthDeycﬂ@@kylo (0&@ AHACETH,)gHBIKg1, konds i n
ring, en is substituted by
(N R, d%lzbé\'H%ﬂsylarmeHa)qWP s S by, -

(CIRENABRIOAI O A N RN ) de@%?(J”ﬁﬂngzar e
(CH”@“@W??F‘”WHZHC 2?3'3'293‘8'53?8"%8%?%23?823"8’32265
(AR aMA 4Bk SoaAkY s (It Ork iR arvt

L e e T T

(CH@&M‘B@%'W'?!FY'MCJEEWQHM F(éli—ﬁr)@d;&@bmﬂdyl -ur ea,

ST RL U GO
(crg)gsmNHame(@HQ)ngzmvhra&yaL@Hg)r@@mﬂeﬂﬂbém pbsent

present, present ~each 'S |ndependen¥ 'y
heterocyclenyl heterocyclyl and heteroaryl;

mis 0 to 4;

nis 0 to 4;

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

ris 1to4;

with the proviso that there are no two adjacent double bonds in any
ring, and that when a nitrogen is substituted by two alkyl groups, said two
alkyl groups may be optionally joined to each other to form a ring.
2. The compound according to Claim 1, wherein R' and R? are

independently absent or present, and if present each is independently
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sel ected fromthe group consisting of H alkylaryl,

aryl, heteroaryl, -(CH2)gCF3, -(CH2)gOH -(CH2)gOR31,
WO Q@b3syNH2, - ( CH2) gNHR31, - (CH2) gN(R31) 2, PCT/US2006/005265

- (CH2) gC(=0) NHR31, -(CH2)gSO2R31, - (CH2)gNHSO2R31,

sele(:@d@r&ﬁ%é‘%ﬂp céﬁsusﬁ@@? El ﬁﬂﬁyfj d?gll apﬁﬁ(&'éf{&?}%)ﬁ'alo en,

cycl opropyi hydrox buty I 0X
hydrpixy oppatogikyl, eyﬁioalkenyiparwq)kyiydnmmyl aaboxaniigo aheteroaryl

he@ éﬁ“ﬁﬁ ﬁé&%@c&ch&% Uik '@83?93 %gﬂgﬁéﬁﬁﬁ‘iﬂ;gabs ent

-S(Q])zlﬂ(aﬂl‘éﬁ)}t an@n«%1 $INIHGSRIBalRACh 1S | ndependent ly 15
sel ected fromthe gr.oup conS|st| ng of H,

3. | ubhepesmaURst agaossisg to Claim 1, wherein R ar;d R? are

e SRR TN Enab SR bieppacrty

selbbwmﬂﬁdimrthé @‘P@Lﬁ})’ b@ﬁﬁstu@bﬂHO BikgRyIMBRNYh&BRaryl, ~(CH2) CF3,

hen cyclo

(i XBHayNHhor (CHoNHRY, ~(CHNR ),

GG ?@Pﬁ’#’ﬁniﬁﬁaﬁg s B L
(ot e NG B,

CYQ!‘%Q%&&& %PE@P%&%Z@%’C'QF@%Y Dm%lqzan CIXQCHZOCHS
cych qgéﬁg,ytggef gxPE@ ¥l . isoxazoyl, oxadiazoyl,

am nooxa substituted i soxazoyl subst [ t ut ed
4. oxaiﬂhammpowmltmmordmgdo é)talnod)xwdesmnﬁ anddR@

indg TP RTSRT Aoy ppSeioRas BiRjesent. qaq@e%cr@%%pﬂy

e,
selegt(@%fol\lrlr_\b N;g@;@) Soe s@t‘fh&éﬂﬁﬁ@ﬂﬁluMﬁh&@&ﬁ%ﬂ&gécrﬁéCFS
trifluererapikylphen @E@gt@y lengy E@l)anyl—wgno@lmmylethylme; O NH2,

dlﬂugﬁo&%Wlena §6Wﬂy§p%§@%é)&@_@ph%@ylmethylene

-oH&H@Méﬁwy@mw broriadMth idghenyRtet l@hb'g NH2,
N( H) CH( CI—BZQZ t hi azol yl , 02/ 2,
ﬂuqrgghjpmmgn [\ igroph yjyrgzﬂgxgene phenylmethylene,

R SR RS T T e
-CHz-cyclopropyl, -(CH2)2CHs, cyclohexylmethylene, cyclohexyl, -
CH2CH2SO,CHs3, -CH2-CH2-NH,, -CH,CH,OCH3, cyclopropyl, isoxazolyl,
isoxazoyl, oxadiazoyl, aminooxadiazoyl, substituted isoxazoyl, substituted
oxadiazoyl, substituted aminooxadiazoyl, -CH>CH,OH, -CH,CH,Opheny,
~CH2CH2CHj3, -NHa, ~(CH2)2NH,, pyrazolyl, 5-methyl-isoxazolyl,
~CHoCH(OCH,CHa)z, -OCH3, -NHC(=0)NH,, chloropyridyl, pyridylmethylene,
-C(=0O)NHcyclopropyl, -C(=O)N(H)C2Hs, ~C(=O)N(H)CH.CFs3,
-C(=O)N(H)C(CHa)a, -C(=S)N(H)cyclopropyl, -C(=0)NHa, ~-C(=0)N(H)CHs,
-5(0)2CHs, -5(0)2N(CHa)z, -S(0)2CH2CH3, -C(=0)CHs, -S(0)2(CH2)2CHs,
-C(=0O)N(H)cyclohexyl, -C(=NH)NHa, -C(=O)N(H)NH2, -C(=O)N(H)CH(CHa)y,
thiazolyl, -C(=0)N(CHj3)z, -S(O).CH,CF3, cyclopropyl, -S(0).CF3,
-CH2CH(OCH,CHj3)s,
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N/ aFaa 5FCH OOFNIO OONf HN/ HHC
HCH3 O NNH NN HICN Haa HO\ H '-CNCH
waeg39® , and F\ O NH a 160 WD 2006/ 0889 1BCT/US2006/005265
PCT/ US2006/ 005265 or when X is N, the N taken
he R and R2 to which X is shamn.
2”- N-cycl opropfl, - N cycHapiityl,

o\ //o : _ CHj 3
~ NP
o Ay ;

T
T
V4

|

1!]

10 , O o , ,and
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H2N 5 5. The conpound according to Claim1, wherein R
and R2 are independently absent or present, and if

wre@smsgoleach i s i ndependently sel ected from PEEUSI0€M5265

consi sting of H -CH3, -C2H5,

di f 1 uor ophenyl met hyl ene, cycl opropyl,

di f uhoooophenyl net hyl ene, - CH( CHS? 2,
or when dhzstJ mmwmstogemruhﬂrxme, R apat & dbywhich X is shown

ol QL SRR, LB et

FgN1 nooxadi azoyl d| fluorophenyl, -CH2CH2OH,

CH2N(CH3) ) 2, - C(=0) N( H) cycl opropyl ,
H5, - (=Q N(H) CH2CF3, - C(=0) N(H) CH(CH3) 2,

N G(=0) N(H) & CHB) 3, - C(=S) N(H) cyci opropyl , - G(=0) NH2,
_C(=O N(H) CFB, -S(O) 2CH3, 15 S(O)2N(CH3)2

5. - S( The capqeagind-agicodiogido ClalfrOf 2¢berdire 84znd R? are

e Iy ST Sy

selé@@@@&%&ﬂ:@ g‘?@ b@@&@@@@ﬁﬂGECH%H@ZFPE NH' Oxando “HHNC

dlﬂupmphenylmethylene cyclopropyl, dichlorophenylmethylene, -CH(CHjs)a,
cyclohexylmethylene, cyclohexyl, isoxazolyl, isoxazoyl, oxadiazoyl,
aminooxadiazoyl, substituted isoxazoyl, substituted oxadiazoyl, substituted
aminooxadiazoyl, difluorophenyl, -CH,CH,OH,

-CH2CH2N(CHa3))2, -C(=O)N(H)cyclopropyl, -C(=0)N(H)C2Hs,
~C(=0)N(H)CH2CF3, -C(=O)N(H)CH(CHa)z, -C(=O)N(H)C(CHa)s,
-C(=S)N(H)cyclopropyl, -C(=O)NHz, -C(=O)N(H)CHs, -S(0),CHs,
-S(0)2N(CHa)z, -S(0)2,CH2CH3, ~-C(=0)CHgs, ~S(0)2(CH5)2CHs,
-C(=O)N(H)cyclohexyl, -C(=NH)NHz, -C(=O)N(H)NH_, thiazolyl,

N // -
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6. The conmpound according to Claim1, wherein Xis
selected fromthe 5 group consisting of N, 0, -CHS,
WO BKg08891CH, - CH2CH3, - CH2CN, -NH2, cycl opr opp¢T/US2006/005265
and N 7. The conpound according to Caim6, wherein X
is Nor O 8. The conmpoundpyaccording to Claim?7,
wherein X% is No9. The co ound accordl ng to dg&m 1,
wherein Z\{s or C( The conpoun
according to aim9, /vvher |n ;/IKN 11. Ths conpound
accor di ng ﬂCIalmQ,o H), C(alkyl),
C(hal ogeny, C( ) or C( (R305*2) 12. Hgb
accordriy to Crai m 11, erein Zis C(al % "F) or
C(NHZ2). 15 13. The conpou‘f‘ﬂi according to aim1l, -
ereim R3 is selected fromthe group consisting of
al kyil , hal oal kyl, hydroxyal kyl, hal ogen, -N(R30)2
- 0 nde- CF3. 14. The conpound according to Caim
13, Mherefsh R3 is selected fromthe group consisting
of H -CH3, -CH2CH3, qyclopropyl, -F, -d, OCH3, OCF3
°Fn 20 CF3. 15.The gonpound accordl ng to claim1,
wherefth R4 is sel ested™ N omthQ) group consi sting of
H, al kyl, hydroxyal alo or CF3. 162 WO
2006/R88919 PCT/ US2€ DA 26 The compound
acc ng togfhai m 1, er ew selected fromthe
group consisting of H alkyl, haI ogen hydr oxyal kyl ,
-CN, -N(R31)2, -O0OR30, _NECH- al kyl, and

6. S FHRREEANY scrblani IR T-MRRRSRY ko Pt e
grovpnsorssidting offNHD, O -CHEERCH, CHBRH,; FoHIEN, T8,

compound accor di ng to d a| m 1 whérein R7-and R& are
t he sanme i fferent, ei ng [ ndependent Iy
sel ect ed frorh\t he group COI’]SI t| ng H - (CH2)gOH,
R IkyI ) k)qN(H) ° (CH2 N( H) - CON(H) I kyl ;
yl g al Ky
CVQBQPFQP%/'er nat P vel y R7 @ R8 fhken together is =O io

=N = to d
7. TR S8imboufl dxcordiil 1] R ERRHBRIFSGRINGS . © caon
8. bei fige cntmpendertcoydisg ke Claith 7 rwhetdheXds NIp consi sti ng
Iter natively R7 and t aken

9. ? ];g-gg%é’f’%ﬂ%@lﬁ‘atn%b%%%g]c 3o Wekpin &Hs RropGIRTS are
10.2t t PR @Empotind according to Claim 9, wherein Z is N.

11. " The compound according to Claim 9, wherein Z is C(H), C(alkyl),
C(halagen), C(CF3) or C(N(R**),).

12. The compound according to Claim 11, wherein Z is C(alkyl), C(F) or
C(NH,).

13.  The compound according to Claim 1, whérein R? is selected from the
group consisting of H, alkyl, haloalkyl, hydroxyalkyl, halogen, -N(R®), -OR®
and -CFs.

14.  The compound according to Claim 13, wherein R® is selected from the
group consisting of H, -CHs, -CH,CH3, cyclopropyl, -F, -Cl, OCHs, OCF; and
CFs.

15.  The compound according to claim 1, wherein R* is selected from the

group consisting of H, alkyl, hydroxyalkyl, halogen, OR%®, or CFs.
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15 ONOH NH i CH3 N~ CH3 20. The conpound according to
Claiml1l, wherein R7 and R8 are each H or

w@bdoenssatd vel y R7 and R8 taken together w th tPET/Ts2000005265
atomto which R7 and R8 are attached, is O NH NCH

1%2d e éora@ounahccanm%mfwctammhmmm R6 ig selettidnfrdm the
erein R1O i rqm.t he grou con n
9rRUp &praﬁstmaros?iqﬂﬁw?ﬁ}?ﬁ WPXV @?ﬁ)zzzngThe
N i m 21, vvherelnR10|s
i d%ﬁé F%wwg(-gjr)gu consi st i ng of -CH3, -CH2CH3

17and Tt@—emauﬁd aandrdimg to Glaim216, mserwa RO Bt @eg@tidrom the

PCT/ US2006/ 0 6 0 nd according to Caim
greup\gRBpFISt HQQ?T'F @"@e&é’é@e@'\f?%oﬁhe group consi sting
160f 'Thé‘l:&h' oufy %rc@ébtﬁf’\% CPeﬁﬁ'\ ﬁ%t‘i’é\@ﬂ R’ &fid F_imé‘re the same

conpound cor ing to aim?2 wherein R11 is
or- ctlﬁfaeaneacTrwemg ipdepeindgoty saienged froxl thiergraup masstmg of

b3, G AR SRR YR R P8 SPEBL RSOy e

-(CH) NP(IQﬁC(WN(H%‘JIRyl%?altérn%ﬂb@?thdaﬁd Rﬁ\tém to@"eﬂ’am is =0,

consi st1ng o
-M@r‘b‘bmlh,opra-c%or di ng to Claim1, wherein the r| ng at oms

191 A8 BcBL R RIBRIRI Bl U leiPe” A A il e

I'ndepen Mol et i'es
orcrmfr@@mncbatm:@%udg ved dpzahrﬂeatlyrsél,ecvmehfren‘rﬂha grgchlbsns Btibg of
to ne red ar et ar et eroc | or
Hh&'% <$H Pr ﬁﬁg@ﬁHVG'ngop B érkant Ogﬁé’@ﬁéﬁ‘i the Garbon
! 8 The conpound accordi ng
atﬁﬁl %Ic\gﬁgnh% \a/\ﬁge%e:grqé%hﬂae%%%rgml eties can be 15 the

sane or different, each being independently sel ected
from the, group consi sting of H, al kyl, alkylaryl,

al kynyl || al koxy, al kyl a o, al kyl heteroaryl,

al kyl sulltii nyl, al koxycar|ponyl, am noal kyl, am di nyl,

ar al kyt”, félkoxy, ap?1€ , | oxy, cyano, cycloal kyl,
n

cycl oal kenyl, hal ogen% hal éal kyl , het er oal kyl ,
heteroaryl, heterocyclyl, hydroxyal kyl,
trifluromethyl, trifluoromethexy, 20 (CH2)q

- (CH2) g % L (CHR) gC( =0)')KHR31 S ( CH2) gSCRRB, céa
(CH2)q R31, (CFQ)qS(ﬂ\RSl _al kynyl C( HB1) 20R31,

20. The compound according to Claim 1, wherein R and R® are each H; or
alternatively R’ and R® taken together with the carbon atom to which R” and
8 are attached, is
NOH

*f z*f R

21.  The compound according to Claim 1, wherein R is selected from the
group consisting of H, alkyl, aralkyl, hydroxyalkyl, and carbonyl.

22.  The compound according to Claim 21, wherein R'° is selected from the
group consisting of -CH3, -CH>CH3 and ~CH,CHCHj3, and mis 0 - 2.
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(=0 N(R30) 2, - C(=0) OR30, -N(R30)2, -N(R30)C(=0) R31,
-NHC( =0 N(R30) 2, - N( R30) C( =0) OR31,

WO D{oRBSBIC{ =NCN) N( R30) 2, - N(R30) C(=0O) N(R30) 2, PCT/US2006/005265

- N( R30) S02( R31), - N( R30) SO2N( R30) 2, - OR30,
23 OG('ﬁQl:BKn‘ﬁ%Qha acpﬁaiﬁ%e’-@lalﬁp Er?%%)r?wﬁ%eﬁ@ét)ed from the

, ound accordi ng
QFOUD C(Cll’aia’ﬂlm] Of\lvh@r”@{l,rhyd’féxmb}"mdettarbenylan be the same

241 Fh 6EELpA EREPIEk B AARERE RS KOs ek "o

25.CH3Th&kdmpathd accofdidy &BHim 1, W%@@N*R%lselected from the
- (CH2) gC( =O) NHR31, N) %321 ( CH2) gNSC2R31, 30
grouprgonsStipsigRdt, CNa‘IQ\(y@ ﬁ% rm)eml C( 0) R30,

26. ﬁf_&?é %%8?‘%@8@% 5 gﬁéj%f%%\%l%%ﬁ% R'? is selected from the

groubl(de3e)dting NEN, NCRRO TR anddG(RBIQ(BB(, O N(R30) 2, - OR30,

OC{_ ( R3 and . - 0SS02(R31) 164 WO 2006/ 088919
27.pCT n@@emoémor@ag torfraitb hpdleein tieFiag APS ol
arlgdBEF T o RO SLELA G AbF ndepd e gateess 2
moletiest ocycl enyl, heterocyclyl or heteroaryl ring

28. he?tﬁéggﬁw%éﬂpﬁ'avcﬁe? 0§t I Tamheria hadf 52 Bl ¢
mefHRAda Pyl herbur %@erbbgczéh'ﬁegr héfBodyRitRigonl | Y

substi ed wth ties. e compound
sutzatﬁttdeduhygndep@mnﬂylseleﬁed@HhR owgRetestoi eti es can be

9o bie damReytirEoRTha 1S SRR TR B ctiongn be
the- sﬁéﬁﬁe or@i‘f%%ht eé‘éﬁ Bei %ndeMWsele&!@@%m thégatip

conwgttr@m alm\aﬂ@yk@ryl ﬂlkymyh@lm@a @%@l@%@%@haﬁﬂ@awl
alk?lgﬂ'ﬁﬂtk}ﬂ%n&)?(&%r%'o Na?mf?oéik&)“ %mléﬁ‘(ggl%@g [, bRaRGhP G

I’ISI S

ary’rc()@Rﬂ:S%ai@)oycLoaH(ﬂ :dyblomw CrRIGPEH, #@)ealkylSHetermkyl
nelr A REISTgR G, E %@lkﬁg Rifirorefipd, trr]!fﬁ@hfr@@' Ky, <
CHQ?-&ouﬁ Qc)%r ng t o d%ai léiﬁ‘:ﬁwgbm §R?)63 Th§6
(CHj)Q\JS@@ﬁShH@JI@gS}@@NHEﬂ ealRyayl@(R>’ ma?‘e,m(qo RX0-2.
SC NGRS Y e el SRR GleTe N G i
-NRORED)OR®E. NEPWS(=NCN)N(R™)2, -N(R*)C(=0)N(R*),
N(R*HS0,(R®), -N(R*)SON(R*),, -OR%*, -OC(=0)N(R*),, -SR*,
-SO;N(R¥), -S0,(R*), -0S02(R*"), and -0OSi(R*).
30.  The compound according to Claim 1, wherein the R?’ moieties can be
the same or different, each being independently selected from the group
consisting of H, alkyl, amino, halogen, CN, CHs, CF3, OCF3, -(CH2);OR%, -
(CH2)gNHR®', -(CH2)qC(=0)NHR®', -(CH2);SO2R*', -(CH2){NSO,R*, -
(CH2)SONHRY, -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*',
-NR¥F)C(=NCNIN(R¥),, -N(R¥)C(=0)N(R*)5, -ORY, -OC(=0)N(R®),, and
-0S0,(R*).
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20 39. The compound according to Claim1l, wherein Zis
N, C(H, Clalkyl), C(F) or C(NH2); Xis N RlL and R2

wae@siossdependent |y absent or present, and if pPEBEH1006/005265

each is independently selected fromthe group

31. C?”‘-Fhétcbﬁg)d%fnd"écc%lr%_# %ldlam?'i }’\}vhe?e'f’n Hﬁé ?(Zq’ﬁﬁdiétles are
“nke(dcnag)etrmm form a(f&lelz;r@mmnb@red e(rslezy@J@eHm) Nle!ms:yclenyl

hetet i 3L At RgM B MR ELA o oF X BRPTIR e Atyh

cydeélkﬂb Hedrocysnyg| U#étékfb;@rw)@hd [teraReining is faséd to ring D
opentyl h droxy i's selected fro roup
anfé}e/’i%f@edrrgvgars qptloaaux/subﬁauteah wigh O to éﬁ%y@p@g%l kyl
hal 8
A P Tt A it e

thecsame ok idifeereht, léacmtiemg lrﬂébeﬂhén’dy sélé@tbdmvtﬁh kbié group
hal pgen {&N is sel ect ed from
COQSH%'%}%f i, Colsi asng of- Crh*z(%h*kﬁ 2H1af36)g§|h13 ~NHz, -NHCH,

ORGP Py NN Qo i s e S e

sel ect ed fromthe gr oupHconsi sti ng of =S, =NH,

=NOH, and kyl); O~ sel fronTthe gr oup
consi s?;J_n_g of H, are* kyl , oxyal kyl , and
car bonyl ; 1 is gel ec\ed fit om t he gro p/(:%‘ﬂ\il sting of

H al kyl, hy oxyal kyl , Nand al car bonyl ; R12Cs

| d f th . i St f

355 265 RortBaatiorifi o M, T WM vos sstucted fiom the
gro@rpydons’mtr@r@far-mHRWg;-eE(W@Réé’gw -CEO)- BaHe oM BLYLO)-.
ring and substituted by O noi eties; 15 the R2

34. rml 2he compmingeaarEtisaie Cdainyi s waekawn Y isseleated figm the

archISHRRIRH Y. AL SSLRRCH M ANORGLD. cepshpa-of 1
CH(CCH@Dkgwl (CH2)9NHR31 - (CH2) gC(=0) NHR31, -
qSCPR31, (@Q&gNsostl O\SVCHZ) SOQNHRsl

3. al Ibﬁyp&(m&?ﬂmi hergino) Brisd; - N(R30) 2,
36 mg @gkg@;@ﬁé@%g@ T@%Eg@)(%hge’%l &%Bgﬁ’) o 0) OR31,
37 .- OCT hOcNORRBQNZ, addolding kb Claim 1, wherein q is 1 2o0r 3

38. The compound according to Claim 1, wherein ris 1 or 2.

39. The compound according to Claim 1, wherein Z is N, C(H), C(alkyl),
C(F) or C(NHy);

Xis N;

R' and R? are independently absent or present, and if present each is
independently selected from the group consisting of H, alkylaryl, aryi,
heteroaryl, -(CH2),CF3, -(CH2)qOH, ~(CH2)qOR?", ~(CH2)qNHz, -(CH2),NHR?",
~(CH2)¢"N(R*")2, -(CH2)qC(=0)NHR®, -(CH2),SO0zR*", -(CH2){NHSO,R*, -
(CH2)qSO2NHR?, -(CH,).-amidinyl, cyclopropyl, cyclopropylhydroxyl,
cyclobutyl, cyclobutylhydroxy, cyclopentyl, and cyclopentylhydroxy;

R3 is selected from the group consisting of H, alkyl, haloalkyl,
hydroxyalkyl, halogen, -N(R*), -OR*® and -CFj;
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N" NN, NCH3, and -OSQ2(R31); Y is selected from
the group consisting of: -CH2-, -CH(CH3)-, 25

WGQM(’»@!@@H) -C(=0) - and -CH(C02al kyl)-; m i SPOF/BS20061005265
is 0-2; |slor2 and r is | or 2. 30 166 WO

2Oﬁ@/nsoéél%%%d%@ml#ﬁa%@&#&eéaé‘aétmglef HTBRYE QRS

accordin epr esent ed by s ructura
hydr‘étxyalkybhaloge@u MR R, -QR P randa-CFaor Fornula 5: R7 RS

v Boimarikcied it Boun adisfiho {H Bk ldeosdrt )

hydré¥yArky -EN, NIRPB2OR™, EeTH-aik§l, Bhd -NRFIREONaIM;  R3

R” and R® are independently selected from the group consisting of =O,
=8, =NH, =NOH, and =N(OAlkyl);

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;

R'2 is selected from the group consisting of H, CN, -C(=0)N(R¥), and
alkyl;

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

the R? moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, amino, halogen,
CN, CHa, CF3, OCF3, (CH2)qOR®", (CH2)NHR®', -(CH2)qC(=0)NHR®", -
(CH2)qS02R?", (CH;)NSO2R, (CH2)eSONHR™, -alkynylC(R*)20R™,
-C(=0)R®, -C(=0)OR¥, -N(R¥),, -N(R*)C(=0)R?", -NHC(=O0)N(R®),
NRO)C(E=0)ORY, NR¥)C(ENCNINRY),, -N(RP)C(=0)N(RY)2, -OR™,
-OC(=0)N(R*),

s <“\N §——< N§T
_—NQ,E \N/'[L, \N/N\

Y is selected from the group consisting of: -CHa-, -CH(CHa)-,
-CH(CH20H)-, -C(=0)- and —~CH(CO.alkyt)-;

m is 0-2;

nis 0-2;

qis 1 or2;and

CHz, and -OSO2(R*);

ris 1 or?2.
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15

(RROMR6 NN'>VN( CR')n /(RRO)P N~ 5 Formula 4

R13 R7 RB RRRIN' N\H R3 | (RIO)mR6 N N*) ~R11)n N
W@ R0g03§919 N N Formul a 5 13 or pharmaceuti cal | yPCT/US2006/005265

acceptabl e salts, solvates or esters thereof, wherein:

40vherEid\chrhpaiAd B%c@rdmg f&@%ﬂdﬁg&hﬁa pfeem %ggg?@gglent

and if resent each io indé from
Farpuilg ZOEprrﬁ@Iﬁsﬁ ﬁqrﬁwl@ﬂ an, Forgta 5:

f1 uorophenyl met hyd ege, trifluoronethyl phenyl met hyl ene,

i ndanyl , cyanophepyl net hyl ene,

dlfluorophenyk ﬁ?onnphenylnethylene,

chl or ophenyl net hyl efe, | C}QCHEbphenyl cycl opentyl,
br onmochl or ophenyl
fluorochlorophenylnetherQh€)15 (R™M),

di chl or ophenyl net hyl ene, yl ene "

- (CH2) 3phenyl, - CH2CF3, 167 )6/ 0 @ R
PCT/U82006/005265 nethoxylpheny nethy eyre, - CH(CHR) 2,
- C2H5, -CH2-cycl opropyl, -4
cycl ohexyl net hydene, cyclohexy , -CHQCHQSCQCHB,

REH3, cycl opropyl, isoxazolyl,
enyl CH2CH2CH3, - NH2,
5§ﬁ¥ﬂhyl-|soxazolyl, 5
1VHC(ﬂ£»wWQ chi or opyri dyl,
prop

- (CH2) 2NH2 pyr
CI—|ZCI—I(CI:HZCI—I3)RZ,
pyridyl net hyl ene, -C(=

- (=0 N(H) C2H5, - ( O)N(H> . - [BC3DRR), CO( CHB) 3,
-C(=S)N(H) cycl opropyl, - N( H) CH3,
- S(0) 2CHS, -S(O)2N( _S(0 2cHREHB, - O( =0) CH3,
-S(0) 2(CH2) 23 %{mé%ﬁ(wcyd offexyl . - O =NH) NH2,
- (=0 N( H) NHAJ - C(=0) N(H) CH{CH3) 2, to thi azol yI,
- C(=0) NRERBY2, é, cycl opropyl, -S(O) 2CF3,
- OecH oorecre) B (R1o)m

R6
(R™),

(R‘°‘°)p
UYO
Formula 4

R2R1
/\/(\/[ /~ (R
R11
sy
Formula 5

or pharmaceutically acceptable salts, solvates or esters thereof, wherein:
wherein R' and R? are independently absent or present, and if present each is
independently selected from the group consisting of H, -CHs,
fluorophenylmethylene, trifluoromethylphenyimethylene, indanyl,
cyanophenyimethylene, difluorophenylmethylene, bromophenyimethylene,
chlorophenylmethylene, -CH,CH,Ophenyl, cyclopentyl,
bromochlorophenylmethylene, fluorochiorophenyimethyiene,

dichlorophenyimethylene, phenylmethylene, ~(CHaz)sphenyl, -CH,CF3,
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HBCCH3 C1 CN 4 F~{/ FHHN N15aa F 0O0FO
HNN HCH CH3 O f N'"'" H CH3 168 WO 2006/ 088919
wERADERD6/ 005265 O N NH N .4 1 NH H3C PCT/BSH0&005265
aa H4 j NHZ OCNCH o o o and

methoxylphenyimethylene, -CH(CHj3),, -CoHs, -CHa-cyclopropyl, -(CHz).CHa,
cyclohexylmethylene, cyclohexyl, -CH,CH,SO,CHa, ~CH,-CHa-NHo,
-CH,CH,OCHj3, cyclopropyl, isoxazolyl, -CH2CH,OH, -CH,CH,Ophenyl,
-CHoCH>CHa, -NHa, -(CH2)2NH2, pyrazolyl, 5-methyl-isoxazolyl,

5  -CHoCH(OCH,CH3)z, -OCHa, -NHC(=0)NH,, chloropyridyl, pyridylmethylene,
-C(=O)NHcyclopropyl, -C(=O)N(H)C2Hs, -C(=O)N(H)CH.CFs3,
-C(=O)N(H)C(CHj3)s, -C(=S)N(H)cyclopropyl, -C(=O)NH,, ~-C(=0)N(H)CHa,
-S(0)2CHs, -S(0)2N(CHa)z, -S(0)2CH2CH3, -C(=0)CHs, -S(O)2(CH2)2CHs,
-C(=0)N(H)cyclohexyl, -C(=NH)NH,, -C(=O)N(H)NH;, -C(=O)N(H)CH(CHa)z,

10 thiazolyl, -C(=O)N(CHj3),, -S(O).CH.CF3, cyclopropyl, -S(0).CF3,

~-CH>CH(OCH,CH3)a,
CHa
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F\ O 5NHc" or when Xis N, the N taken together
with the R and R2 to which X is showmm H2N N~

wa@edaaossdy forns a - N-cycl obutyl, -N- cycl ohexyPCDUSH4BN005265

R3 is selected fromthe group consisting of H, -CHS3,
-CH2CH3, 1o cyclopropyl, -F, -d, OCH3, OCF3 and CF3;
R10 is selected fromfhe group consisting of H alkyl,
aral kyl, hydroxyal andy carbonyl; Rl1l is selected
fromthe group consisting H,  al kyl, hydroxyal kyl

and carbonyl; R13 i 3, &¢l ed fromthe group
consi sting of aIkyI | kyl &@ryl, cIoaIkyI

al koxy, -C(: N( R30) 2i

- (CHR30) g (CHRBO) - ( 0)g HR31

- (CH2) gC( NHR31 N( R30) 2, -N( R30)S

- S04 R30). 2 and 802(R31) t he R20NTDI e can be
the sa or fferent, bei ng 20 |ndep dently
sel ected fromthe group |st|ng of H, alkyl, am no,
hal ogen, CN, CH3, CF3, OCF3, ) gOR31,

o( =0 NHHB 9 WD 2006/ 088919
) gSCeR31, - (CH2) gNSO2R31,

al kynfyT¢i R31) 20R31, . - C(=0) R30,

\ 0)2’ :N(RSO)C(:O)R?) — N —=

) - N(JFE0) RO OR31, N==CH

=RCN) N(R30)D. - N( R38) O =0) N(R30) 2, - Ora®d

-OC(=ON(R311 )2, and -OS2(R31); and 5 m n, R6, R7,

R8, _R20, R30 and R31 are as defined in Cla|m1 41.

QppOoURg. accordjing to claim1, selected fromthe
5t i ng/oﬁ\: Compound No. Compound Structure
]\

N

N

2

or when X is N, the N taken together with the R" and R? to which X is shown
H,N
p—
attached, forms a -N-cyclobutyl, -N-cyclohexyl or Hz2N ;

R3 is selected from the group consisting of H, -CHj3, ~-CH>CHj,
cyclopropyl, -F, -Cl, OCHj3, OCF3 and CF3;

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

R is selected from the group consisting of H, alkyl, hydroxyalky! and
carbonyl;

R'® is selected from the group consisting of H, alkyl, alkylaryl,
cycloalkyl, alkoxy, -C(=0)R%®, -C(=0)N(R*"),, -(CHR*),0OH, ~(CHR¥®),0R¥, -
(CHR®)(NH3, (CHR*)NHR?!, -(CH2)qC(=O)NHR?' -N(R*),,
“N(R®)SO,(R®), -OR* , ~SO,N(R*®),, and —SO,(R");

the R moieties can be the same or different, each being
independently selected from the group consisting of H, alkyl, amino, halogen,
CN, CH3, CF3, OCF3, ~(CHg),OR®", -(CH2){NHR®, ~(CH2){C(=O)NHR?®', -
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12CNDN~G ON\ ~F FFN N/ 1jNy.,/To-~r 4

(~~~~eo 1-' \' , NI i 5NNN\ F 170 WO
wWQo®6HER8D19 PCT/ US2006/ 005265 \ N/ N | / F RCWUS2006/005265
/[ O\r 7rr ~~Q et Q 4~r 10z / \-ZQ a\r

(CHDSORT, -(CHL)NSOLR T -([@H2)sSONHR!, -alkynylC(R*'),OR?,
-C(=0)R®, -C(=0)OR®, -N(R*®),, -N(R®)C(=0)R?¥", -NHC(=0)N(R®),,
NR®)C(=0)OR?!, -N(RP)C(=NCNIN(R¥),, -N(R*)C(=0)N(R*),, -OR%,
-OC(=0)N(R*"),, and -OSO2(R*); and

m, n, R®, R7, R8, R, R¥ and R* are as defined in Claim 1.
41. The compound according to claim 1, selected from the group

consisting of :

Compound No. Compound Sfructure

R

<

-

00
"z & 4
N/

4

2,
Z

of

-2

2 o}
N: ]
3 o \)JQ/K
VLT
4 QﬁO{}ﬂb—{ﬁ
a
o o

170



12 N- ~g \ | NI

~a 0a r

N 13 NN\ |

N |

/| a O

171 WD 2006/ 088919 PCT/ US2006/ 005265 14 '~rm _ v-CZ

waA 2008688989 r ~9Z a \ | N\ | 17 N o- \ a 18 ~NeAT/BSZ0080005265
19 zr o-cZor znZzZ 20\ 1 ry\ ~-N21 aDyll _o
172~ WO—2006/ 088919 PCI/US2006/005266 G ~ 1 v F 22 N
T rm 23 Z r-~a o-{I‘h I \ G-~\\
; U
A2 NV j
7 }—Qz{:\j‘@
: [¥avetors
AR
9 He CH B T\/N\ON\/O/G
10 > O—ij
ANl %l Q
) fc_}n-u@ﬁ
12 O\N/\
X
13 N/O
RsWN o

171



NN1 ~NN24 I\ F/ a 25 0r | \ F/ 26 ONC Cf
\'I NI/ Opr 27 N\Np\ I NI/ p/) FOF I \ F
W0 208/088d19-1 ON\ NI 00 173 WO 2006/ 088919 PCT/US2006/005265
PCT/ US2006/ 005265 29 p M ," uT~ O30\ 00 " r_ \ z

fl r 31 d 32 GI,N

@
@

a 0@@2@:@
S

3
0, =
7 N\l \ é
. 2 Z-Cz
=
o—/— oy °

&

15

16 ot .

17 9

18 oS

Y
19 2 /™ éjﬁ
OO
Q

R Kas

? Yo

172



oCFA NBr \ 4 F 33 ~-N( NFNN g\l N~"~GO
T\4r 34\ z\az c\ PT35 zr oo-f " Ql74 WO
WQoM6H8RED19 PCT/ US2006/ 005265 36 e ~ | ON 3FCT/USNOM05265
aa Q\V/ 38 a \IlI N,N39NC N\ er aaN40 o i

IN@a = 41T 0 n
Beal

~

: B
N
'O

-

23 IO~
et
&
Q
Ct NJKE\/[CJ
¢ o
24 T

R

26 @

27 ‘/\N/<)N

28 bo\g

173



a 0 42 r ooz 175 WD 2006/088919

PCT/ US2006/ 005265 CI N43 j N\ Br GN,,o0 G\ GN
w@200448893¢ N NI N NI / O O-N 45 aN a~ OrpEI/USN0§/005265

46 F G~ Na N\ Gr G470/ INGNN Br F ~ N 48

N~FONNTG

29 “N(/\I

30 ZYQ{}O)C}

R N _@
3 1 z>—</;}-—z\_——/z z.

32 TO

33 (\N/O«

34 °>L</;\2_z©_©1ﬁ
Q

35 ] IOFQQ‘OBj

174



G\ |l NO 176 WO 2006/ 088919 PCT/ US2006/ 005265 a 49
ONa 0 5051zi ~~-¢cZ0 TTC /[ N 52 NONa ON
WOR2006408891CI ~N / CI O F F 53 aN CN\ | NI /PCDUB0BE005265
jV 0O H= N/ F\ 1 d NF\ Il N\ INNSB5a~NF 177
WO 2006/ 088919 PCT/ U32006/ 005265 56 Z v av I''T s a
s evateny
2
a0
37 k/N 7N
N _o N\O
[l SN gp
- @J _QUO
saae
30 L1 NOVC(W
40 “
"l
4 °>£}@2@2j
42 O {}Oj

175



/| F 57 N5 FFN1aNF FF~NO59 NaGI

NIl ¢
r-~ z

F 65

0G Na\ Il \N6O ~~ 17,1 F61 Zr~ 2Z-O 62
WO-2000088319 178 WD 2006/ 088919 PCT/ US2006/ 005265PCHBSOM05265
\OJN1T / V' / Nal / \ 64 a JN~/~ /N L~ \I 8r
N NN N T TN O N6 F F T+ N—=NT 7 F |67
Vv j
N
43 04\@
N N/\
c ]\/N Br
o
d\gd
N
44 g u/\
N [} ?H:
k/N o]
10N D]
o :|N
45 ¢
\Q“é&'z
7%
46 F ct k/N\GYQ/G
G,
a E
N
47 N
N
[ U i
1@
]
N
48 O\N/\
I\/N /N Cl
. \l N\/Cr
(o]

176



f\ aQ68 Z-~~=0 N 69 NNJ C \ NI / 0 179 WO
2006/ 088919 PCT/ US2006/ 005265 FCC I / ~ 70 NO O NO1
WO o0bi889 G 72 \ | N\ IN 72 NC H3c(1l 73 " PCr/vd2006/005265
YNO IO N ~-NVCH OOzZ 75 n Fj?-N \ I N76
Fal" "o ~N

: C}0—\_ a
49 @Cﬂb

” 005

&
5 OO

52 bO\N/\ a

O
53 @

54 Yy e

55 a

177



CHI C VI N~Cl 77 NN1 C N/ F N\ 180 WO
2006/ 088919 PCT/ US2006/ 005265 78 ~,N\ | NI / a~~ a
NNCOC ~1IN* ° 80 N F PCT/(352086/005265

W@O®2006/0891G / \ CIl \ NI
N~81L~N\Vf O ON\ 8 aNN-~NO 83/ J G N/
Aro—C VTN~ N8 pN T

e

5% : O
OO
Q

7 U ey

58 [ NU )

59 K/N
c:ljj( N
0

ge
. o8y

61 ,*

62 3@{}@@

178



181 WD 2006/ 088919 PCT/ US2006/ 005265 Fp | \ 85 N ~
86 1 p N O \ F1I\ F87 0ONO F8ONNC G\ I N
WO 2006@BH19A 0 N~ p 89 6:N 101 182 WO 2006/ BES8BEID06/005265
PCT/ US2006/ 005265 p\ | N\ I N9O QONFF N 91 92 =
4 F O+ NT VT GTC iNN—NON

=

63 7N

64 a o N@N(@///

65 D\N/\I

SO ¢
66 : NN

67 y{?_{j\.@:ﬁ
Q

W
% H;}C}-Gwd
Q

69 (\N/Ol

179



93 G 094 0 z

[\

v~z
0

q

D TN OXC 95 ~ N N-\

14 96 N"ON F 183 WD 2006/088919
wEON68RM06/ 005265 N o | \ 0 97 ON ol 98

~Cl N\ O

f TRCEHUP2006/005265

/I NNJ NI C

99 100 T/ \ Q~NO 101 Ir~\N Cl
o
70 : ONU @N
[o]
@/\NJ\@CI
N/ N
/ﬁ
(A
71 U
I
Cl
72 ©A J\%Q@ v(ja
73 9\: /_\ Cz_ozb
74 QA N ':D '
cl N. N'\O_
75 Q@‘Z/\} @ zp
) F i;ﬁ < q@ .
G\Q/\N ’: a
77 [ 0

180



102 NJ ON N p

\

c

0 184 WO 2006/ 088919

PCT/ US2006/ 005265 N 103 )\ 0 7HB NO NI G\ N~ ~ O

wORdoshBsO 1/ N G ON ~N |
O F N106 O c'

r

NF ON'~AN\ |

G Br N 105 NN

F N

AJL—P L AN—AL1T

\ PRCT/US20067005265

rN 107 "N |~/ ~

F—\—NJJ &

N7

!

F UiBl TO8—N-N—F
E.

J

1

78
I"JY ol
7 d%{@z@ﬁ
Q/\ N/ N
o]} N,
80 \O‘
fe
al
Begas ot
k/N 2N
81 U w/©/
SARaes
82 [s] . (o]
T
AN
N [o]
83 I$
F. N\ O
C,:@\/N l/ -
o]
[of} . Z )N
84 T

181



G NI/ GO 185 WO 2006/088919 PCT/ US2006/ 005265 109

~/\

F N110 0Ol a N N-ON”™JaBr Ncl F N 111 ~
wW@2006/08898 / O\ N-NJ CI 0 N 112 o cl N N~ 4BcTusiooddds26s
113 o~ is i:: IN N 8r r N 114 cl INN- N,,0 186
WD |20067 088919 PCT/ UBZ )67 005265
o |: o
86 J_a
N\l
o N F
=
Jﬁa
87 O\N/\l
‘\/N /N cl
S
[s]
=
£
N’
CILJ\(N\/Q/
[¢] F
QL
89 Eg
olﬁ.oﬁ

182



a”"a 115 a a A ~IN\N ~~\\ \i\ F F116 Ol \ G N
NTI /I CH3 N\ G 117 ( 0 ~{ NO3/ G \ NF
wo2E8s9414 N1 G O\ NI / a 119 a N ~N/ F Pr/US1006/005265
M 120 ~-NN C NN \ NI / GF 0 187 WO 2006/ 088919

PCT7 US2006/ 005265 Nf121 0 /ﬁtc\jk Nry
N

|
e
k/w F F
QT

o}

90 a

91

92 g

N\
93 1@

94

N
Cl
N

96 @)

183



NN GG N122 O1I G NIN~-N ON123 0c' NF ON

cl N ~I r NI ~NI V0 I / NOCH O\ N124 NGN
wa2He@ING N ~ 1 N~/ C  F 0 188 WO 2006/ 08BO1/8S2006/005265

PCT/ US2006/ 005265 O\ I NI %Cl C N N126 N

o7 i@

, oo

g9 d

100 d}—q_z\/_\_f—ezﬁ

101 (\NQ ’

102 PO\

184



FIN 127 0C N N~ ONC ~N\ FF N128 OCl qq N

N~11. N "NFN129 oI\ G NN-N N~N\ O N 130
W©@200608891N N H C-N.~ CI a N\ 189 WO 2006/ 0B8P1S2006/005265
PCT/ US2006/ 005265 Br 131 o, Il N N') vNo~ ~ N\ F
N 132 a
P
103 r1 X Yo

o O

105 (\NO

106 0 ]\C'

107 (\N/O

108 (\NJ\A)N

185



- FTI33 g NNFNg ~N\ FO134 ,{ \ I NI /
NN~ O gl / NVINN 135 aa N\ F Br 136 oc,

190 WO 2006/ 088919 PCT/ US2006/ 00526BCT/EH520b6/005265
GNNN/\V1 O CHB3O0O FCNC CHa 138 N N
N’*IYF-LLFNJ.SHU(;\INIIN—J\(II/ N ™G V1T NOI1I%p
14 l\/

OZNN~F /@A °

110 NS

111 N0

112 0;\@”
N/

113 NS

114 Y

186



N F 141 "&N |

\ GNNDF

"ON 142\ N/ N 143 Ga N

G+ / vN 191 WD 2006/ 088919 PCT/ US2006/ 005265 q \ | N

wWo 20000889499 N N NF C C 145 0 ~ | N Br HzN BEIT/UB20DBE/005265
cr 146 ~N,, NHCON 147 :r(x Il VNN/ IF q/ |
g B8 Ng M/T Na ' ~N
115 ° ! NOU o
E
&
N
116 Y
N/ N
“\Ov@%m
N
Cl
N
117 D/ko
i Y
VLT
(é
118 ‘::L@
N. N.
BOYSSH
o]}
Fegavet
aeves
Ny
120 Q
Cl N\ O
QL
F o]

187



150 192 WO 2006/ 088919 PCT/ US2006/ 005265 G\ NI i
Cl/~l Ff NNINaCc 151 NNMAN\ I F \ N/ N 152 F
wO 20068991 C IN~CIl CH ~NI1 / NG G\ fpea/0S20085®5265
p\ NI i GFN~1154 NN sl F / Np G~ 1 N 155 ON
o' (NO1T93~WO 2006/70 5 o N
I NN156 NNa O

121 o ‘\0

122 N

123 o)\E\jiC'
N/

124

125 (\NO

188



a\ NI
00 O0OFdQA N d
wWORa@e088919 a

NN157 NF C / NCO F ~ 1 i

159 a,

, NI NCH/ G

NN~ 160 N, Cl 30 H~IN/

N ON "O 158 N

CV~ N CH O
PCTZUSI06/005265

161 ""ON 194 WO 2006/ 088919 PCT/ US2006/ 005265 N ~ G

q FNN-162N— ANC™NT I63 NN T ~/TN G
jegnes
o N
/\rl‘l\Cl
126 "
N//
F
E F
N
127 N
] P
N )
@
.
E F
N
128 Y
N/ N’
‘\/N ﬁ;o‘
o
F
E |
N
129 AN Y
Q0 2
IoNe g
(P
1
130 IS a
N/ N
T

189



~ N/
\ 1/

IN 164 F N rr

166 NC Nd N/
woRd06/08098 ; Cl 1IN

ANTf C

O F Br

NO- O/

0 169 |

O/\N/

IN 165

ONIN 167 CINCI ON ~, 1|
~N f 2 | F NcTTUS20P6/005265

~ a

Cd IN~O NI / 195 W 2006/088919 PCT/ US2006/ 005265
N F—+—170 T NAT 5 G N+—aa=H—N—%71t T+
131 N Y
N/ N 0
Q, N
s
F
N
132 IS .
N/ N
O’@ﬁf
N,
saave
133 @ ) ﬁ
134 J@/\NJ\(IQ/\
‘ g ;
T
foage:
135 q [»3 (e} N/\N F
(?N
136 o)\@”
i N/ﬁ
Meves
N

190



0 s\ NI

&cl

174 G _ |

172 a °
\' NI
W@ 206088918 176 a \

PCT/ US2006/ 005265 H C ~~~N /

/

~r

I / CFa N 173 o G
\ aa NN

175 ~f 1IN\

Hc, N

I\ N

[ a
el / 196 WD 2006/ 08891BCT/US2006/005265
I N

177 GN G N/

N\ /

17§ 0 v =71 NI Br T T ON SF I79 NN—=IN—CH 180 G
N
137 o)\@‘“
N
/\l
k/N o,
g™
[o]
LEN N c'cn,
138 IN/ @
C!
T
-
(é
139 IS @
U A
N.
140 a W O\Ové/’
144 /ES/\ k(i/\, ‘
k/N &
oV}
Jé” ® O
142 2
hOVe
143 a@A s

191



181 NO-N G N\ C ON/ N 182 F I/ I N\ G F ~N/
\ N/ N183 a ~/ \l Naa N\ cN 184 G~Nd 197 W
wWQRoD6HAREN19 PCT/ US2006/ 005265 185 CI Cl N 71 Pe1/USN0§/005265
NN~/ CY "IN C G 186 " 0 ,NCO,r NN 187 "F N
1] " Fct YY"N~ + IV NT NF 1T 1188 FC—GC ]
189 G\ ~ /N'JI Br Ilj~1 u ct

a.
144 FJQ/\N }

145 o} -~ IN

146 9\0 YQ/C‘

147 GK)A")H@[G
N\

a‘(]/\ (+}
148 Mﬁ\@

149 k/NU

[¢]

150

192



N 190 191 198 WD 2006/ 088919 PCT/ US2006/ 005265 ' N g_
NA go HC'\N192 g-_ Na NO NI / 0O ~NI ~ Br
wad®ehss99 vN ~r N N~ 0 O ~7f 771 N V  19BCT/D8086/905265
N O OHNGO~"N- IN195 d p 4N~,) CF~ HB O 1% N

| F a NNI1NCd WBQCN].Q&(U; UO-"NTNN
N ¢
¢
F NN
'\/}\O
o
151 J@ANL{IG’W
° " NK/N F
T
N’ /!N
- e
< N N/\,
153 A\OED
o"N‘\\o
peaavel
‘\/N\Q
154 E}\
155 N\ng
O'N.\‘o

193



197 a / a

ON\ G 202 NN

H O~ INIGt
PCT/ US2006/ 005265 N ftc’
W@2006989H N O \ N\ 200 NCO \ N\

N\ a aNo

CHI

198 199 WD 2006/ 088919

\' N/

| TFJ~), 204 a ON |G HCNT/
156 0
: F
<
[e]
o
Q N/ N
ON@
157 A
i e
Cl.
N S|
ooy
O
158 U@)
O_N‘\\o
[o]
Hoay ]
|
159 N
H/N cH, a
LUy
R, O
HE™ N l\ @
N/ N
160 N. Cl
JOr
o]
Q
ooy
a N/ N’
O
161 1@
F
o]

194

CHa 201 pl P@T/CS06/D5265
~NH \ G NOHa N 203 N~Na N\



205 IN a N'

WO 2@688801F a G
N~ C

H-C~-N 210 NN N/ C

Cl  CHL tnma 200 WO 2006/ 088919
PCT/ US2006/ 005265 \ N\ q 206 q / N a 17\/~N\
[tC N 208 Nr-I

\' N~
N a NaC/ \ N CYPCDOSI006/{05265
HYCCHy v N\ 0\ N-CN

CIZIT NN~CN/ Cj CCHs 0 0O HYC-NN" 212
Nl{e .
Iean vy
C N/ rli/\\
162 N\Q,éb
O'NL\Q
Y
163 WY
o
164 FQ/\ ' :IN N 9
F Br ‘\/N [»[1‘\0_
oo
w9
oo™
166 é/\N 9 8
cl NK/N Cl
T
(o]
v
107 c O cl
10V 0
QN =~ IN
168 YO
[} ‘\/N Cl
1090
169 ©/0\/\N :r F"":_F
[e] ‘\/N 0
|0V S}

195



Ji \~N HNC F ~N~~~3 H3C 213 NN~ C 201 WO
2006/ 088919 PCT/ US2006/ 005265 ~C*N | G 214 NN a / N
w0 2006/088919 N CI 215 NNI| / a FF y 0 ~ G HyC PCRUS20Db/005265

7 G HCGO 0 HCNC CHy 217 N,,0 HCF HYC'-N
Clr218NN=H3C= NI 0 FyG NCBrN7 N YN

" :PN
170 ;/@/' [ ‘6“(}\0“

171

172 ﬂ :F“Q

173 o C‘;CHE

174 Y e

o ¢ N’ﬁ
175 5

7o ~

196



219 a F HyC-N 220 NN~ ~C| N/ Gy 202 W
2006/ 088919 PCT/ US2006/ 005265 0 \ N/ d 221 F F N N
WO 2046H08891%®r 222 Y-0 NF\ | C 0 V2N~ " /G PCBUS2006005265
H3 H3C-N~1~CI N 224 NNCI N F6C FF V N~Br 225 N N
A e 226 N R YNt p—CF N0
t1} C N 227 N IN-  ChlamSaNy

X
a

177

o
@ a
Qo

178 Q: ®

Br

180 N

1 8 1 CHy ™" N/\‘

182 FQ) \II QUV@(Q

N z IN
183 uJ@/\ Y

184 O,
C

197



228 I(\ /1 ( NIN~ C H / > C CH N 203 W

2006/ 088919 PCT/ US2006/ 005265 0 ~CnNG 229 \o- N~ \ G
wWo-dN0RISEBHB \ N ~\ p 230 " N/ 9% 0 Cl 4i ~CC1/US20280105265
NN/ C OH, N\ CH A 1i~C N-JL~-G 232 NN G CH-N

/| TH C—ONO2Z33 N[/ T C——CrR—oN1T~"TIT 232 NF YN~-N
CHN\ O\ C

jepge
185 o N »(;

186 (S

N N
187 $/©/\ \]{/YCH,

188 f@ Y (gjnﬁc

189 WY

190 T A

191

198



235 N HHCNON 236 \ WA N/ G Gg -O\MN r 204 WO
2006/ 088919 PCT/ US2006/ 005265 HyA N O 237 " 0 | ~ "

WO 2006889288 a N "1 7 II\/IN\V | ~ C F4~C-N PCPUB0ES/005265

cv3 CH OItC dC 24ONIN~TCH ~N~ F H3C N C,

] Vo wdl | N Ll

241 NN—CH—NT—0 B —EFt—N—t—6—06—HaEN'
| NN243y NI g @L CHI

H,C\/\N 7 |N
192 N v

193 @

194 (\)NNI: N/\O

195 @

196 cn,

197 a

198

199



205 WD 2006/ 088919 PCT/ US2006/ 005265 O HZNCI 244 N N~

/I & ~No CF H3C, NG245 NN NBr H3C ~-NO H C~N
wQzdehBgM cl 0 t,HNC 247 YNW "N\ | p cPET/US200§/005265

N~\VC FN-248 F ,NY,~aN O 1liC*N1I cl 249 NN~ N

/,I‘J

S—4r-N-F— VN = Cl o250 NFT—=N"N—CF ~N
MOy A
2w N/\'

199 . &;\‘;"O V@ﬁ‘

S AR e
3 N/ N
200 Q

joaae
201 @ Q

202 N
O

203 NN

204 FQAA@"AV‘CH’

HC

205 Y™

200



0 251 206 WD 2006/ 088919 PCT/ US2006/ 005265 ~C*N | q

NIN/IN CR F N/ NN 252 |

_NpQ

253 F NN~ F
NeOT/082086805265

WOR06NUET | O\ N/ ~p 254 NF Np CFI
NIN~ d CH3 N\ CA O F~-C/\NCI ~\/ [/~ 256 NIN Na
J HENT—0

feanee
206 Y N/\N%v@’a
S a
207 F’QA N
F paoVes
HETTN ]\ “
208 W e .
b
~ el
HG™ N (\
209 ¢ N(‘lé .
CH, N\/@
HET N l\ c
210 7
he” e~
g l\ ¢
211 1 .
(o]
oW ]\ cl
212 U o
JOL
™™ ‘\ cl
213 N/ { N. Cl
J o

201



HO''-"NJ ~ /Cl Nj 257 Npo ~/JT N\ H O4H 258 207 WO
2006/ 088919 PCT/ US2006/ 005265 0 H3C, N-- NN I F Ol

WOR@rH088919 N /G ~i , 259 NN,,o0 0O H C N ClreB0SN06/005265
N1 NG NHNOF F\ 1 \ G261 262 HCVN\'" O

Ft E--N—+—\—6-EH—263 : -

214 S

215 HJ U VQ/C‘
F
216 Jﬁ
Er joN s
*
217 Yj/N 0 “
F;
H,c/\Nj\(j:C'
218 Y

8§ .
219 “’j \OVEE(

220

202



F 264 c]l N\IG 265 208 WO 2006/ 088919

PCT/ US2006/ 005265 NI \ Br FX/ NN\ F/ Br ~ "' \ |
WO 2688919 N 266 a C~ O \ N/ IN 267 F / \ NeE/pSNos/005265

Or 268 F 1 / I NONON AN\ | z H3C*N\ N 269 N ~/~I

CN—HC=vN7—3 00N~ 270 F I TN NFN7 % 1N\

F3IC, NI G N N 271 | YIN CH3g

oL
S S e¥es

222 Y N(PN
&

221

joVes

Hoy 7 l a
223 S
N cl
Hac \O‘\/Q/
MmN
N/ N
224

O™ L
225 U
Y

226

l P
227 NN

O™
228 N

203



272 N \/~~NOz 209 WO 2006/ 088919 PCT/ US2006/ 005265 O

HNNT \ G273 N,I/~I" ONF HO~"N-G 274 N\ G o
WE206988909 H3C NI G 275 Nc' F N~ F F F NI ~P@r/ul066/uws265
"l aMe NI ~Br 277 FNN7 F N/ CN H3CNN3' a 278 y
FHSN—NBr 279 p|~, N p ~It— V280210 WO ]

2006/ 088919 PCT/ US2006/ 095265 13, F N Owe 0

N AN Y

HC ]
E’ '\((\N a
poues
F

229

230 eﬁ N

o™ i P

N/‘
231 N o

CH,
o}
LLN oS o

N/

232 /jl o

O-{\‘ 0
&*N)Y\/(C‘
233 N

S .
234 FQA ™ .

236 N ™

204



HNcl 288 NINPMNN A~/ I G C-NO ~ N/ 1 gaNN-
N 282 T a CANONI O ~Ner 283/ NO NN~ N~ Br 284
wWOR06/088919- I[N ~ ~er ~ Br pr 285 a / cN N\ POI/B8806/005265
a/ Naa a T/1~ cH FCC~-NNgq ItC 287, N
'O =CNTO— 21T WO 2T 8 O

Nl Q/ d~N”~ ONN289 N) gqp C ~N N Br
H:C\Ni(jar
237 g NCP
M. Ci
238 J@/\ I:q’\
jeoNeg
He N l\ “
N/ W
239 N al
e,
Hewy, ' o
N
240 /WN o
Oy
L
H,c\Nj\(\/[u
241 I\(
[o]
O
242 e NON .
%\O"\/@
[o]
H:C\N/u\(jm
N N/ﬁ
243 ; @
L0
CH,

205



290\ N~\ 0291 N~-N~N N ~ 0 OI'l'l H3C Na 292

NZ/NC CH NII NH 0293 NHaCN ~ p 294 NN | /
W@Looblogsolo 0 CHa O NC-NfI ~~Cl 295 11\ N N PaI/BS208d/05265
WO 2006/ 088919 PCT/ US2006/ 005265 0 Ng 296 F ~' ' "N p
vt N TTF ONC 297 f1 NN{T, LC~"~ =NV T p

(s}
HZN/KE\ICI
244 ¥ E} .
HC \O“\/Q/
L
H.\C\Nj\(jc‘
| P
245 ¥ "SJ N
aave
246 g

Joo
TG

248 /@A ’/"(l) ,

249

250 Z

251

206



NN--, F298 FCN N/ ~ 0 0 HSC" 299 ~)N CHI
~N\ 1 G & ~NI \ 300 NN ~jt O1 301 " Y/

woR@eMsM9 302 N N--",, CI HCN 213 WO 2006/ 0BS8P1S2006/005265
PCT/ US2006/ 005265 F~C, N~~~ "G 303 N N~ CN H3C N I1
O fr=T 304V ~ NB, 7~V Iy NN T T Ow —1+—=8Br305 FCC
" INom\N Il 306 N1 MM)L(\/E"
N N/ﬁ

j9eVes

Y
252 ; Q

eaave
253 Y
Ol

254 F/Q/\ S ¥

HCay | NG
P
N N’
255 9 .
Cct
[o]
H,C/\ Z Cl

256 K i@ .
JOr

257

258

207



HCN- F OFI NI a 307 NCFr [/ N/ | r

aLN "Br N~1 O H\C®Nox C 309 NN~F FF OG
WOI@ehBINMN N1 1 O 214 WO 2006/ 088919 PCT/US2006/005265
PCT/ US2006/ 005265 F I N1 g 311 NIN1 N-, a N I\
I N N~CH NNV T a 0V N~ TN3t3S F N, FCO

v
N [NI Br 314 ° N)*I=°\W'I CN
. Cl
I

N 308 B

~

42

259 H:fw \Q Y@/m

260

261 N

262 ¥ ? o

263

264 BOARS

265

208



NH a\ cl 315 NNh Ocl ~ ~I\i N CNH H3C Nd

316 NNNa ~I HHCNF N317/ NN d~ ~\ \ p N a
WO20080889V0 2006/ 088919 PCT/ US2006/ 005265 y ~ BCBLS2006/605265
F E 319 NaY'l aS~-N\ O O0HC I ' 320 C

CFIFN-N'\ | CH \ N/ /@Aj\[;[
Yoo

Q
oG
266 " (P

267 QA NJ\%?/'NH/E
QT
S v g v o

269 I

270 F/Q/\ NN

271 I

a
215 AT

209



321 F/ N 322 FCC~/ | crne 323 \Ca N o1l / a
324 F,CIl L~ \l FV1IO3251 /I " ~ ~1 Br 216 W
wWQo®6HERBD19 PCT/ US2006/ 005265 ~Cn ' \ | G 326P¢¥/USIN06/005265
cl \ HCCH FI NC 327F Ny / 4 O 0 0~~NI\

G IZ8 NN CH N ,, THCHI 0 320 T NON7/—CN— O
HECNI G330 Ns GLB N\ HNC ~ON3311' ul a

J Oy

273

274 H:T;("U I@r‘”

275

276 C\/QA L O QMe

N ' s ar
277 F/Q/\ N
C

278 I

N ]\ Br
279 et

280

210



N O HzZNC NN) 332 N ~/ G N\~ HCO 333 217

WD 2006/ 088919 PCT/ US2006/ 005265 H C~-N Cl Z~I CH N
WO bbog/ossdBC~J g 334 " CH-NN\ a \/ N1 \ a N BEBUSHB6/005265
~N\ O NN336 NIl F/ \ ~-N d F~lIl I\ FO

H3C] Ng 337 Ni N g -
e,
jeVen

281 N N/\

N A ] a
282 U/Q/\ S

K\Niﬁjﬂr
283 '

feagee
284 =l N
C

285 a

286 a@A Yoy
a o

287 I

211



CHL 0 OL--INI V' C 38 N'"1 NN O HC-NI \ p 339 N
YNp CH3 IN HNC NC N 340 ro N/ p CHa N\ 218 WO
wWQo6eHSHR8O19 PCT/ US2006/ 005265 G H3C~-N | a, |PCBUL2085/005265
NNFF CH3 ~-N\ F 0 HZNANN~\ "N 'Cl 342 Br HC O
0 H3CNCI 343 H3IC— N NN—=N7—¢! H3E
Qi
288 N @
o a N. (v]
OV S
0
N’ IN
289 Q) SN
a k/N Br
(o]
{ 19V 0]
290 ©/ N O\O\Om
0
291 [ 1) N
1jelen
Q
HCy ] P!
202 ¥ N(PN .
S0V
NH
293 /©AN I:G
N NK/ .
AN eE
HC™N B a
294 U .
aeles
&,
o]
H°C\N | P2
295 #
N 9
J O
F —

212



F 0C H3C"NI \ G 344 N N"ONCH3 ' \ HCKH O
\ N~ N345 1 " \ 346 1 F)-N, H3N " | \ 347 N NN

wo kios/osd919 e C H3C v N\ F 348 219 WO 2006/ 0B8P1S2006/005265
PCT/ US2006/ 005265 N N~ CH3 O HC NI G349 NI N

CH“ -ON7— q ~NHH2 O HZNT "NCT— TT1TV\1T 350 N ~N / Br
N H

[
SRR
296 f NN

Cl
N ' :
297 F/©/\ N O

. e Br
, =
298 /QA e

299 Y

(o]
N foas o

301 Y ¢
oo”

302 N D“

213



F / aFN351F10 4 ~1 p 1 Q 00 HCNI Q~
352 NN 1 ~-N/ a4 C\NITV I~ NN/ 1 C 353 "N ¢

WO 2006/B88919 354 CH, o,s CH- 0 G 220 WO 2006/ 08BO1/8S2006/005265
PCT/ US2006/ 005265 355 /N ~\ d C~INO F-AC N
I @ 356 NN 'Cra NJJIT "HZNTa

o A~

303 S)NU o
JO

304 @( 's NO

N N Br
305 F:c/©/\ Lo O

306 VY

307 " Y\Q@Y@f

N YN
308 MQA Y
b

309

310 C};LNJ\@I‘“
N N/ﬁ

214



357 NNI'-) N/ A J7 NF Of j, N1/ C 358 NNN
Il I NN\ 1 01Ad H3C, NJ~\ GNN1 35 NCH N

wa@2008k0849+CI NCI N N 360 N i CH, - O\C | | 36RCPRI200€005265
2006/ 088919 PCT/ US2006/ 005265 H,c,~~~~ A [IN "™\ [/
CFl NI O O F 362 1}- 1 NNT OV —HCNT O363 NN
N i~ G

311

Sonn v ol
L0

312 N

Lo

[0]
313 F g
rOoYn

oV ey

314 ©/° 7 O

315

316 ¥ 9 .
J Oy

317 \a N/j« r1
7 o es

215



~IIN\ CF 364 N O365 F\ NN~F/ C7 NN\ 0O 366
NF CF /N v F Conpound No. Conpound Structure 367
WE-2066/02820 WO 2006/ 088919 PCT/ US2006/ 005265 ~5PRHUB2006/005265
368 tJ~T~~p ~CVN\ I O F, " p FX NN369 F NN HNC
~N\[ p FI-C-N N\ NN- 370 N YO~ ~-T' p ~-CN\VT O F

0 H~NN\ A\Nj\@a
l
e
318 ] r
g

319 Q/\ e ’[P

HC '\/L(:[Cl
|
320

321 /©/\ e O o
hoved
322 Fac/©/\ I : :() "
AOVet
w |
AU
324 ac/©/\ » O )
AoV

325 F=¢/©/\N lt&o

216



37 NNI FFCVN\ F 0JJ a N"NI \ N~ 372 N ON'
Ap ~INF HNC NNNN373111HNC~N\ F 374 F
woid08/ms8IN NN o 223 WO 2006/ 088919 PCT/ US2006PCDER186/005265
[tNIT \ 376 N", 6r F 1%INC 377 "'"NaJF 0O

Haq———378 Br—FTNENFEN— e
KN a
326 NH/DN o
H3C mﬂ
oo
327 - ) .
YOO
[s]
NN
328 " ”(PN .
CH:: U"/\/@
H en,
[o]
Y
[o] P
329 O ' NOO od
N.
Q
ne” N B o
330 " NK?N a
CH, \O‘p
HC
SaaeT
331 3 DN\O B
o]
RS a
o
332 Y .
Yoy
o
333

217



379 NN | IN,I HI/~_ 1" C v" F quo "Ncl ~JT\
380" NONF F -NCC' 381 F KKK~~~ a NI ~Np FSC
W0O-2006/0889 F1~C~rd "p | \ p 382 NBC ~ F NO (GBBSN0M05265
Ns 8 F 224 WD 2006/ 088919 PCT/ US2006/ 005265 Ncl
11§ NgCH T 1 N 84—/E(\;5[83 NTN="CH—N—O FREVSHaq

38§ N Na N Mo S o

N Q .

334 NN

335 “[(30 Y@//)«

336 :X©) \c.‘ O\O VQJ

HJC\N I N o]
N/ N
337 9 ]
o]
SNPENY ]
338 & LA

M W I\ “
N/
339 /\N ]
HE
HJCE ]
340 rj-/\ e
cH,

218



F NI g NM387 NN~ N,,c/ C 1IN\/ F 11110 N 388
F ,,NFNAN389 1 NNF ONIN390O NC 'N ~ g JY

wda 26661089919 225 WO 2006/ 088919 PCT/ US2006/ 00526 5POBOSH06/§05265
(391 acC\ F d HI N 392s a~,0F NCIN'NN
|- 393N ,o0 F

N l\
~

NN

341 SO
CH:U\;Q/
F
o)
AN P

I -

9 .
342 Hij 0 Y@

Hc” NN
343 S}. a
Hac U\/Q/
!
o]
RC” N | N
7 N
344 g a
ho—
. N : lN
345 * wQA ™

F. ” O
L
346 J@A Y

o £
VLT
Q
H,N>’N\N S a
347 g a
oy
F
348

219



EN'' I \ a 394 NIN-NI"/~]1 0Oa HCVN\ I F C 395
aN \ NF F ~AXC mlI" NNN'' °~ 396 FIF NNI O
wo-ashsd919 397 N VII) ~IN\ | a NI \ a 399 |PCT/UB2086/005265
~C N\ 226 WO 2006/ 088919 PCT/ US2006/ 005265 q 399 N
"~NF F/ I Ox VN NT NN HPTNKNaq 401
HON-~ F CH % CI( \ G

*@ﬁ

)

ZQ0

H:c\ AN <l
[ =
349 Y
CHy \Q“\/Q
cl
NH,
Je i

350 N E/\,L o

351 F/QA i“l :()

352 e

353 Sy O ]
QY
H:C\/ﬂ\(jc
0 F
354 %\O‘\/Q/

220



402 Fc 'N1 G Fr~1-N HCN '"NI G 403 N/ cl -~C

~N\ QHIIIN NN~Cl 404 NNN,,0o F ~~—~N-Oi Q 405
WA 2@B6/H889HNC "NCI 406 N IN 1 /IN/ g H227 WO 20P61/08804/05265
PCT/ US2006/ 005265 ~~ \ a NI / 407 N F 408 ~ ~ ar ~N

\ F CANG ' NNT pJ Vv 400 <y NN') ANC = \

355 ONJ\@»G/\
eoves

=Z,

356 %NU

X
357 NN

358 N NT TN
@

H’c\N l N
N N/ﬁ
359 krN g
CH, UY@
|
e
o}
HCy O
] s
N N
360 /\il

361

221



HCd 1\ a4l0 NN” a

woZd6hssBio 413 N~ CI N N\

H N\
N1/ p HC-loFF O0O0NNI\

CF H3C-J~~""'"q 411 N
p 412 N~ ( ~ Br F
H, C 228 WO 2006/ 08BO1L/8S2006/005265

PCT/ US2006/005265 0 1\ 110 a 414 Z WN-F a a

4151 FFcC~a\\// F O

0 SeNa ~

Rl
l

—f—

F=NZ16 Nt

= N/\, (o]

362
N,
Q0
[o]
Mo,
363 PN
)aeves
F
.
364 / o4
Oy
0
365 FD) P
N.
F
JO,
Q
LN O
366

Compound No.

Compound Structure

367

N

X

Sogr

F

222



HCF CEi QN-~\ a4l7 ~cq "~ d N\ HNCF HO

Cl~\ NN418 HC~ /INo/ Br 0 ~ 419 NNI H3C-OF
wOo2006MB9@ | s a 420 NC O F N C 421 N NN BrT/BS26006/005265

HNC F 229 WD 2006/ 088919 PCT/ US2006/ 005265 c O rte'

q Y422 N"N~=N7

s
368 M\QE?NU v@

F N/ N
369 @

He” N N/\{j:a
N N
370 o
JO
p /{1 o
F—i/\N Nn"
371 o
baets;
A\Nj’\n ~p
372 N
N. (s}
Jog
£
H:i::t;li’ Ni“ '\ e
373 g a
Jour
A a

374 g ,F;N\O w@

375

223



vV NF F~CA 423 ALNF~c 424 N HNGNN 425 N”* s
cl J7 ~INCF HHZN, Nq 426 NIN- HNCF 0 H3C 1 \

W@R006AWOIN IN | N/ O N\~ F Cy \ q 428 | |PCI/BS2088W5265
WD 2006/ 088919 PCT/ US2006/ 005265 H g H2N 429 INI C

gi 4 ~N1\

376 HJ :A/N\O\/Qm

377 H:jN\ONVQ/G

378 &E}\ON\/Q

379 H: ?NU\/Q/G

380 H]jNU\/QG

381 N/\]N .
JOy

382 DAOWQ/

383 9 .
SO

224




HHC*N' I \ g 430 CF~ Y-Cfa Il 431 NN/ g HONF
O FCNA | g CHON432 ININ~a IC N\ F OH
WOR@ASDIN NN ~ N, ,-,/Cl CF p F~C"'N 434 Neqd/052008/005265
F 01' a" 435 NN~/ a N\ F 231 WO 2006/088919
PCT+US2006/-005265—6—THO436—N—]—F
Psc\N‘:‘S’(i O
384 - n"/\
JOL
ey
385 g Q ]
CH:N\O“\/@/
ho S
/\ENJ:N/\
386 ! a
J O
e
387 " NKFN o
RV
ANy I: o
388 " ? a
JO
///N
B g o
HNT N l\
389 A(I?N )
JO
Odmnr
390 N .
J Oy

225




~N F F~C, Op 438

Ol NN 437 ~Na H,

HNy 74 'Cl/~l

NS
o
ImO
_Ez
NMG
=T
T8
2 b
w
S5l
2938 < :
[53 2 ] 5
23 O : : a a Q Q
3058 4 F ve WW - N
ML < : . 4 $ O e
g od e $7 & A e o
. 2 aNIVl-/c 3 A X R/ * & a?c
T 200 AT IS G I S I o A I & S B S B o U o
—_ — g 2 J 7 N, 7N, —
_._.O\mw = ! % = B - = o= ¢
IQJMM:M.%: = \, MHA > AN Oﬂfn
MWN% d o g 5 < WF m r
5P
e o
z &
LL
Oo Q
M\uv - o ) < 10 9 N 9
= —~ N % mW % % w (<2} 1] <]
Z (sp)
/WNOI_
2 m
3mp4
<+
5z
%Cm
(=]
812
=z

226



&
0
S -
&
3 £<
23
. e
<%,
92z
4aN\/ o 5 G ] - ¢}
= o =T D o D= o N S <l
L2 <<
= __ ) < WU MU ) ) )
~  § Sa ; {0 )
> = — zZ o /NIVI/M al = g ANIIV)M a\ y = 5 @Jm. o il Au\llvljm. 5 ANlIVJC:
NHmA VR == \II/N _ Wl\I/AN o ANI'V)C \ll/ ) /N F
. o"AN o =z = 7 N = =
LL O — ] ‘= z o=( //N > o
T 2 S = S SR = S = S IR - A > S
< T 7 o
MNC, ) P zZ ﬁ/fw 4 k3 fm, Aml
NcmmM
L oW _ ¥
| 2 F
~I_C » o — N [52] < o]
3-8 g g g g g g g
O ©LL
Z.520
%NW?F
1C%QF
PH,MH,F
=

227



NI CO HC, 0a449 NN ol O cl~ 450 233 WO

2006/ 088919 PCT/ US2006/ 005265 HZN I \ CIl NIN1 “/IN
W0 2@6/0883I ~C F NM-~p I~ a\ N 1 451 N 5NQ a PFCT/HRN0M005265
N ~ 452 ¢c~ N ~ N\ |1 O 453" N1 O FtC, CC 454 N
I NS—N-/—Br—N-HNC—-O—+-NFH—C—+H—455—+H+—N

™

N | :
407 nm .
SOy
408 Aj\i .
& E\@u@
H,cANiN N
409 e

8! ‘
410 }‘5 ng

411 e

N =S
412 nﬁ .
O
RS d
413 I

228



HCNCgF O0O1I1 CFl 456 N1 NCH N/ F 457 234 WO
2006/ 088919 PCT/ US2006/ 005265 WVIA tr: N~ A/N O 458
wORiobiss91® FF HO, N -"N a | 459 \ IY\/~N N, ¢ BCT/0S3aM005265
Cl Y,-N460 Cl \' I (No Oand 0 Gi3 461 H'N N~ N
| Cl—N

AV

414

415 ‘ H‘§N\ON VQG

F:/!\B\s”fN,\EIm
416 ¥ “[P .
Sy

417 ¥ 20

N/ N
418 S}\O Br

419 M

F\@\N j\o/\@a
420 g ? .
J O
e | ~
421 I

229



HG O or a pharnmaceutically acceptable salt,
ester thereof.

or

sol vate
42. A conpound sel ected fromthe

w@e@pssdonsi st i ng of conmpounds of the foll ow PQI/US2006/005265

formulae: 0 0 H3C"N I Cl H3C~N N NNN- N/ ~C
N G—\+—"FN-NA—+F6+—66—Cc—CH——N-HICG-N-N-N-NN-N
,,0/ G GH3 5 H3|{F 235 WO 2006/088919
PCTY US2006/ 005265 O0|IC 0O GHChNClI CH H3CNNNNN
N /| d N OC I / FI3CN\ HICF JIOONI \ G
~0"N)~ NG N N~ N N

HJC)OI/CH:

omﬁa

422
N »9 .
He O\/Q/
;
ﬂ,C’\N)?\A S “
423 " & a
J O
ne o B @
7 N
424 N\G o
S OLT
F A}
BTN ¢
Ny
425 9"\@ a
" v@
F
H
HZN‘N | @
426 ¥ “SDN 5
HC U‘\/@
F
Q
me N ¢
NN
427 S)N a
F
428 © N

230



N Br
GNIF NN ~NON/
w@b@eossoeut i cal |y acceptable salts,

t he

conpetrgds—eonststingy

CH3
~I

pha
t he

ING N \ |

r eof .

Ho ONv FF O H2N ff

C~-

ac,

N/ G_g N\ I NF Qor

2z N

F-Y "N N

sol vat es OPCEESEN6005265
5 43. A conpound sel ected fromthe group of

-N CH3 >-NO || C
o ~I H3C F H3C O
rmaceutically accg

of
3 H NNHNNI1
Formula 6 Fornmula 7 or
bpt abl e salts,

= | e d - M|
For1—a—o—anRt—Torth—a—10

N~d N/ C

sol vates or ester
LN

pur

con

ap
t he
pha
pha

r eof 44 A conpd
ified form io0 45.
prising at |east ¢
harnaceu 9caIIy a(
r eof , conbi nat
rnaceutlcally acce
r maceuti cal conpos

Iy
cep
i on mnt
ept abl e
ition of cIa|n145,

und accordi ng to Claim.1

A, phar maceuti cal
C

conposition
Claim1l or 41,
sol vate or ester
ta One
6. The
further

ound of
salt

or

co
med

a Qg

net
di s

com

t he

conj

acc

rsing at east

canment, anti body
XCR3 chenoki ne r e
hod of t43@ating a
ease in a patient
prising adm nisteri

/l

one additionm
and/
eph r[ Ui ated di sease.
CXCR3

in

\ L

agent, drug,
|nh|b|tor for treating
47. A
ki ne receptor nediat
need suc r eat ment

to the pa? ent a
|

aAanniint no

15
ed

ﬁY\QIIfI ceall
e —Ca—t

pound accor
ept abl e sal

431

Y-
d
t

|
+
C

n

oy

o
VA

of At et
atl

O
aTTouTtTTU Ul CTUST \9)

aim1,

=

T 1TTC

or a pharnaceuti cal
ter thereof. 236

&on

N

432

433

OH

434

435

231



WO 2006/ 088919 PCT/ US2006/ 005265 48. The net hod

according to Caim47 conprising admnistering to the
w@aicosto1{ a) an effective anount of at | east OPET/US2006/005265

conpound according to Claim1, or a pharmaceutically

acceptable—salt——sotvate or—ester—thereot—concurrent{ y

or sequentially with |(by at | east one additiona

agent, drug, nedicanen&iﬁnghtibody and/ or i nhi bitor

for|treating.a CXCR3 [che i recept or nedi at ed
di sease, in*onbi natilon wit r utically
acceptable carrier. 49. The,pet ording to Cdaim
47 wherein the conpound binds to a €XCR3 receptor.
50. | The nmethod according to Claim47 conprising
administering: (a) aljio therapeutically ef fective
amount of at |east one g nd according to aim 1,
or @ pharnaceuti cally c | e salt, solvate or

est er theree$7concurrently xsequ egthally with (b)

at least one nedi canmgnt selec e the group
consi sting of: diseasle nDdlfylng anth heumati ¢ drugs

nonst eroi dal anti- inflammtory drugs; COX-2 sel ectivVve
i nhibitors; COX-1 inhibitors 15 | Mmunosuppr essi ves;
steroids; PDE IV inhibjtdrs, anti-TNF-a conpounds,

TNF1 al pha- convert ase i ki fUOrs cytokine inhibitors
MVP|i nhi bi t gggs, qucocorth chenoki ne

i nhi bitors, Cl132-sel gctive |ﬂ5fh£¥££(%rp38 i nhi bitors,
bi ol ogi cal response nodi fi er ant < nnf | ammat ory
agents and therapeutijcs. 51. The met hod accordlng to
d airm47—wherernm thejdisease s —amr—20—nftammatory

di sease. 52. A nethod of [phlbiting or blocking T-cefl
nmedi at ed chenotaxi s i ‘patient in need of such
treatment the nmethod C@ﬁpit$¥ﬁg adm ni stering to the
y €
t

U7
~—+

pat i ent a therapeuticall i ve ampunt of at |ea

one| conmpound accordi ng aai, tir
phar maceutical |y accep e sal vate or ester
h f t i'eatl Y] +Af-arrat-or Y

t hereof—25-—53—A+tret

bowel disease in a patJ B need of such treatnent
conpri sing adm nisterji i Q the patient a

t herapeuticaldy effectlve“aﬁg/nt of at | east one
conmpound according tg Caim q;jth!'ﬁarnaceutlcal
acceptabl e salt, solvate or esSte eof. 54. The
met hod according to (laim53 the nmethod conprising Bo
adm ni stering to the |patient a t herapeutical |y
ef fecti ve anount of: (@) Jeeast one conpound
according to Caim1l, naceutically accept abl e
salt, solvétle or ester thereﬁj oncur rently or
sequentially with (b)] at |ea HEB npound sel ecte
fromthe group consi gting of ¥ sul f asdl azi ne, 5-

am pnosalicylic acid, |sul fapyridine, anti-TNF
conmpounds, anti-IL-12

‘Q

N

H
cl

BT
N, Cl
O
HC NS
0 M

=
N

442

443

232



237 WD 2006/ 088919 PCT/ US2006/ 005265
corti costeroids,

wa@l20e0ssdd t her api es,

azat hi opri ne,

tre
nee
t he
| ea
pha
t he
net
t he
one

phar
t hef

one
cyc
rap
cyc
57.
pat

conpri si ng

t he

conpound accordlng td Claﬂn11”¢

acc
or
sel
bet

glu
m t

compounds,

of

suc
t he
a)

pha
t he
| ea
of :

sul
fl-
eto
rhe
tre
pat
| ea

and 6-

gl ucocorti coi ds,

conmpounds,
T-cell receptor
i mrunosuppr esi ves,
nercaptopurlnes

tH-Ag—er—preventd

d of 5 such treat
patient a therape
5t one conpound ad
rmaceutically accs
reof. 56. The neth

ot nt
I CJ ecttHoh—+HR—=a Hut| et

ri sing admnistering t
utlcal/ v~effective anmount of a

cordi ng grjgbal or a
ptable s %&§Egte or ester
od according to'd aim55, the
uiuibtcliug to

o g,ball

nat i.ant
patcrTrert &

et hoPCBX81086/005265
55 A net hod of

i n
0
[

rod bUHpI;bng a(
rapeutically effed
compound accordin
maceutically accqg
eof congrrently
compound sel ect €
osporine A, FK-5(
anyci n, nmycophenol

apnhocpnham de and
UPI'U\JPI'MII. A ATTO

tives anount of: (a) at least 1
q?to daiml, or a

p Salt, solvate or ester
or seyuefnially with (b) at |ea
d fromth 0 onsi sting of:
6, FTY#£20, i nterferon,

ate, prednisolorfe, azathioprin

an antilvanhaoevie alobhulin 15
CATT CATTUOT r]llrlllv\l]l- A= 3I RO T LI —_— T

in need of sU
m ni st er}i
4% ef f g

ent
rapeutic

solv

+.
VVItI

bpt abl e sal t,

A net hod of treat

wmultiple sclerosis in a
,ire tgent the method

pb atient a

ct¢ ﬁxf f:~(@a) at |east o
har maceut i cal

ate or ester t hef eof concurrent
/h) oannotind

At

At L o
CTUAOT

sequentially
ected fromthe grg
a-i nterferon, glat
cocorticoids, neth
bxant r on#é VLA- 4

and Cl132-9

[reating nultiple
n

\ \JIIL' \J\JIIP\JUII\J

up £0 consisting of:
6 ‘acet ate, corticosteroids
otr eﬁ azothloprlne

ot T

electlv
scler03|s |n

nh|b|t TY anti-|lL-12
r 58. A neth
a atlent in need

od
of

treatnment the method conprising admnistering ffo

patient a therape
at | east one conpg
rmaceutical ly acce
[ eof coqggrrently
st one conpound S§
net hotrexate, cyd
fasal azine, corti
nterferon, glatir

ut|caIIy 25 effective anount o
ypdj accgrdlng to daim1, or a
pt dbl{elsalt, solvate or ester
or séq'@btlall with (b) at

l ected ffo h roup consisti
| ospor i*f, | upom de,

cost er oi ds, , 8- fret hasone,

aner acetate, prednisone, 30

f

nercept, and infli
umatoid arthritis
at rent t he net hod
ent a t4mgrapeutic
5t one conpound ag

xi mab. 59. A nethod of treating
in need of such

rn;ggig?lent

co FSi, adm nistering to the

ally e!?gt\k\;e unt of: (a)
I k)

cordin or a

at

449

450

233



pharmaceutically acceptable salt, solvate or ester
t hereof concurrently or 238 WO 2006/ 088919

wEINERO6/ 005265 sequentially with (b) at |PEEUSINE005265
conpound sel ect ed fron1the group consi sting of:

nonrsteroet-tdat—anti—inf ratery—agents—CoX-—2
i nhibitors, COX-1 inhj aﬁé%1§ I MMunosuppr essi ves,
cycl ospori ne, nethotrjexat eroids, PDE IV

i nhibitors, anti-TNF-jla conpo I phi bitors,

corticosteroids, 5 gIucocortsg/ﬁi?b#i;énnklne
i nhibitors, Cl32-sel gctive i*hib caspase (1 CE)
i nhibitors and ot her classes of conpounds |nd|cated

f or HHhe—treatrent—of t ||cuncu ort—arthrit+sSs—606—A

nmet hod of treating psporicagsis in a patient in need of
such treatnent the fipri sing adm nistering {o
t he patient4§|therap§et|calk meﬁfectlve to anount of:
a) at | east one conpound accogﬁ Caim1l, or a
phafmaceutical ly acceptable S ate or ester

t hefeof concurrently |o sequentlall with (b) at

| eagt—one Cui"l"puljﬂd selected—+romthe otroup constst g

of : innunosuppressivésHN | ospori ne, nethotrexate,
stefoids, cort|costerorgéilantl-TNF a conpounds,

anti-1L conpgunds, anti-IL%2 5 conpoupds, vitamn A
and|D conpounds and flumar at es. 1] t hod of
treati ng ophthal m c inflamaEi on™~0 y eye in a

patient in need of sjuch treatnent the nethod

conpri si ng adninisterlng to the patient a

t herapeutically effect|Vg,@ nf of: a) at |east one
conmpound according to QPaW%%I[ or a pharmaceutically
acceptable 4 t, sol vaté* or eStien_thereof 20
concurrently or sequentially mhchTilﬁfiﬁ | east one
conpound sel ected fromthe group consisting of:

i nosuppressives, cyclosporine, nethotrexate,
FK506, steroids, cortficosteroids, and anti-TNF-a

conpounds. 62. A net hiog. aeatlng a di sease sel ected
fromthe group consistlngI |nflannatory di sease,

rheumatoid &% hritis, nultlpl Ns er , inflammatory
25 bowel disease, grart rejec Efl{ﬁfﬁrla3|s fixed
ype

drug eruptions, cutaneous dé?ayed

hypersensitivity responses, ophthalmc inflanmtion,
tuberculoid |eprosy jand cancer in a patient in need
of such treatnent, such né?hod conpri sing

admini stering to the p@tue t an effective anount of at
| east one conpound accB#d?ﬁQ to daiml, or a

pha naceutig§$Py accejpt abl € /ﬁt 30 sqglvate or estel
thereof. 63. A nethod of treatfing} asease sel ect ed
fromthe group consislting of?* |nf ammmat ory di sease,
rheymatoid arthritis,| nultiple sclerosis, inflammtoly

456

457

234



bowel disease, graft
eruptions, cutaneous
WO e@posses and t uberc

2006/088919 PCT/ US2006/ 005265

rejection, psoriasis, fixed drug

del ayed-type hypersensitivity
ul oi d | eprosy, ophthal m cP@BESINE/005265
i nflanmati on, type |

di gbetes—viral—neningrtis and—eanrcer—+A—apattent—hn
neegd of such treat mprityg nethod conpri sing
adni nistering to the|pati effe |ve anmount of
(a)| at | east one conpound ac Caim1l, or g
phar maceuti cal | y accept abl exsal mrggrvate or ester
t hereof concurrentlyfor 5 sequentlally wth (b) at
| east—orre—nedicanent setected—fromthe—group
consi sting of: disease di fying antirheumatic drugs;
nonist er oi dal antiinfﬁ&gﬁgﬁgPy drugs; COX-2 selectiVe
i nhii bi tors; X-1 i nhibit |nnunosuppre33|ves
st er oi ds; I V inhi[bitor#¥, Eg & conpounds,

i nhi bitors, cortifcostera corticoids

chejnoki ne i nhi bi tors,

to C132- selectfve |nh|b|tors

bi ol ogical response gopdifiers; nntl-lnfLannaLgLy____
agents and therapeutijcs., 240
~N
Hog, | o
]
459 N
hoVen
S LT
o
Ct
HNT S
jeNe;
N_o
&f:ami
CH
AL
461 H N al
QL
H-C 0

or a pharmaceutically acceptable salt, solvate or ester thereof.

42.
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A compound selected from the group consisting of compounds of the
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or pharmaceutically acceptable salts, solvates or esters thereof.
44, A compound according to Claim 1 in purified form.

10 45. A pharmaceutical composition comprising at least one compound of
Claim 1 or 41, or a pharmaceutically acceptable salt, solvate or ester thereof,
in combination with at least one pharmaceutically acceptable carrier.

46. The pharmaceutical composition of claim 45, further comprising at least
one additional agent, drug, medicament, antibody and/or inhibitor for treating

15 a CXCRS3 chemokine receptor mediated disease.

47. A method of treating a CXCR3 chemokine receptor mediated 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.
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48. The method according to Claim 47 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.

49. The method according to Claim 47 wherein the compound binds to a
CXCR3 receptor.

50. The method according to Claim 47 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.

51. The method according to Claim 47 wherein the disease is an
inflammatory disease.

52. 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.

53. 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.

54. The method according to Claim 53, 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
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compounds, corticosteroids, glucocorticoids, T-cell receptor directed
therapies, immunosuppresives, methotrexate, azathioprine, and 6-
mercaptopurines.

55. A method of treating or preventing graft rejection in a patient in need of
such treatment comprising administering to the patient a therapeutically
effective amount of at least one compound according to Claim 1, or a
pharmaceutically acceptable salt, solvate or ester thereof.

56. The method according to Claim 55, 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-506,
FTY720, beta-interferon, rapamycin, mycophenolate, prednisolone,
azathioprine, cyclophosphamide and an antilymphocyte globulin.

57. 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.

58. 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, B-interferon, glatiramer acetate, prednisone,
etonercept, and infliximab.

59. 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, or a

pharmaceutically acceptable salt, solvate or ester thereof concurrently or
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sequentially with (b) at least one compound selected from the group
consisting of: non-steroidal anti-inflammatory agents, COX-2 inhibitors,
COX-1 inhibitors, immunosuppressives, cyclosporine, methotrexate, steroids,
PDE IV inhibitors, anti-TNF-a compounds, MMP inhibitors, corticosteroids,
glucocorticoids, chemokine inhibitors, CB2-selective inhibitors, caspase (ICE)
inhibitors and other classes of compounds indicated for the treatment of
rheumatoid arthritis.

60. 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, cyclosporine, methotrexate, steroids,
corticosteroids, anti-TNF-a compounds, anti-IL compounds, anti-IL-23
compounds, vitamin A and D compounds and fumarates.

61. 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, cyclosporine, methotrexate,
FK506, steroids, corticosteroids, and anti-TNF-a compounds.

62. 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 freatment, 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.

63. 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
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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
consisting of: disease modifying antirheumatic drugs; nonsteroidal
antiinflammatory drugs; COX-2 selective inhibitors; COX-1 inhibitors;
immunosuppressives; steroids; PDE 1V inhibitors, anti-TNF-a compounds,
MMP inhibitors, corticosteroids, glucocorticoids, chemokine inhibitors,
CB2-selective inhibitors, biological response modifiers; anti-inflammatory
agents and therapeutics.
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