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[oolgn car EGS) illdskaePd gmendl syhdticsik aéiRthe yibreadtivan f compounds of
radi cal s include groups such as nethyl, ethyl,
the savgRERSY| | i sopropyl, n-butyl, t-butyl, isobutyl,
[OO§QC but WIG sYlﬁJsQE‘t@Q(é/ benera 93%1@1{6@1@ @é‘h\éln)erf@xtﬂ}yﬂaratlon of compounds of
cycl opropyl net hyl, honol ogs and i soners of, for
thegvgniidre, n-pentyl, n-hexyl, n-heptyl, n- octyl and
e lik b &l fb ?adaﬁ\&f&gn Rds of
100 Eﬂ nor eq?IgAg lﬁﬁﬁg%ﬁ%génor tri e|31sg{) ISPI% | es of $Hids o
themnsammrated al kyl groups |nclude V|nyI 2 propenyl
crotyl, 2-isopentenyl, 2-(butadienyl),
6. 2 4DET§AIHaEDelHS}SCRIPT(IDMOEéPHEJNXW'I)ION et hynyl, 1- and
%gpyq*ﬁ i butynyl and the hi gher honol ogs and
| o) Definitigns > 006/ 004915 PCT/ US2005/ 023251 [ 00231
[00TZle t er MTheadriylatkyt” biitsdlt @ak paroof ealsthpasuﬂ)stctﬁerm,nmd:ahemnless
oV, ASTERRAGPERTIEY By EFPGSERBE o e PLTEREon
thefcBE WibetBSmaylt %qﬁﬂy gfuauu@& rﬂ@ﬁ)c b# fgehnbahawd afid can include di- and
"het er oal Kyl ene. " 1y, an al kyl (or, al kyl ene)
mulfivalept radipsls, hﬁ\a%ﬂwlambir qfcsalzban é‘&%”é&ﬁﬂ&%a%ﬁﬁié’ evfrhiofpfgagone
to t8 Qéﬂ%sﬁ 2\ hiPled O Qhurfi &I drscarBl Fad%ta%r[ﬁclu&egr&gas such as methyl,
preferred 1 n the present invention. ‘| ower al kyl" or
ethyl, pweapyhliseptoprlen-bukyl, a-byhybrisabptyl, sec- butyl cyclohexyl,

(cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for example, n-pentyl,

n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one having one or more
double bonds or triple bonds. Examples of unsaturated alkyl groups include vinyl,
2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl),
ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and isomers.



chain al kyl or al kyl ene group, generally having eight

or fewer carbon atons. [00241 The terns "al koxy, "
woOabdeydogrs no” and "al kyl t hi 0" (or thioal koxy) acevssmd023251

in their conventional sense, and refer to those al kyl

groups attached to the remainder of the nolecule via

an oxygen aton1 an am no group, or a sulfur atom

spect ivel r fer

1008 R SSlehE el e el AL FLREE Bk ' atem
radichll&ienﬁzahﬁ@ﬂ ah hikanes mmphﬂc& E}&ICéhCHz@HEﬁ&L a'ﬁﬂ éurtler mcludes

"het er oal k elf or in onblnat
thosg P s etesbi DSBS RS o B Ae g et iR gene) group
wilBRaRb FemSt to@4@biboR ﬁtobfs@xﬂﬁﬂﬂ&xdsdlﬁamp@ hatihg (IQ ot feeer carbon atoms

hydr ocar bon radical, o ,ons there

beirgpre eBes Agh %Pfef%“’é’FlgtoédAnlﬂ’fﬁéﬁlﬁbff Of alPWS‘ha“ééﬁEﬂ?s ighiporter
chaff AEH1QP ﬁl{?l@né Q’B@I? ﬁﬂk@il@/"}ﬁ@ﬁ%l’éﬁghﬁ&l fewtedrtonamnishe group

consi sti ng d wherein the nitrogen

[002Hd sul lelPﬁ t@nné n@kway “itvieaming '] apdpalkpihiel @é&‘l%@xﬂh@e used in

L A L SIS b i
mo]emle viagn Opwntatcumn apfamipegroye pea safuk yﬂomg rqu@tlvqt]y] e%innlar]y, the

temﬁ §{a§<ry? %%1%? efers {Ta e)ﬁ a%un(? %r%ﬁ@ Hav%% tﬁ)?)yattg&%lfl Eikﬁp%%]%mtﬂeﬁ can be the

posS|
ymmhedﬁmkyh group |s attached to the remai nder of the

[OOE%H;C léHgf hﬁlt teleosc’ajillé([1 CL& &',fl% in 301@_@3?0n with another term, means,

unlédsldthoniabst&kiB a sta@l’d?st@gﬂt or- bﬁﬁ@le(ﬁtﬁm or cychc hydrocarbon radical, or
com@ﬁm@@mseegemsaﬁa of st Rr("ggg)of @@On ‘Eﬁﬁmﬁ 3 g one to three
het&@&t@ﬁ@ @él&ﬁ@i ﬁ@ﬁ( tl{%eg‘rm %ﬁﬁ&iﬁb'o‘fQ NS HC4hdZES and Vherin Ui Bogen
Si (CH3)3. Wien a prefix such
andasglfgmoruﬁsmay gptwew b@om@ﬁ@# andghenifiegeahgigrdeiam gap gptionally be

quatté}glzgw “F‘H? fletgl at%ﬁl&{?@q% én%l Sama}'/ Bt V\@F&;eﬁ at ﬁffquah&‘) dsﬁlo%f‘me

to I nclude the eroat ons as exa
het@Ralhgt gprpalkehetgpaop Si say fre ahared ay ahnposifiba, of tlmheteroalkyl group,

incﬁé%ﬁ%@?@jft%ﬁ%@ﬁé@ﬂ‘n gﬁ(a/ n‘%% %gta?t%?t:? @?Eenﬂﬁﬁ&{ 8%8 Molecule.

ExdhsiéssincaidyCien e, by-GHs eCH,-«rH,aSHp ks, -6fH,a@H-AN(CH;— )-CH;, —

S | t yent a_dival.en ical .derived fr
Cripey St By 1 R Sy Fheq bl Clrm (gt s B RO -
Si(E/R2 @#@H%@Ntﬂh,@h@ CHE@H—N@CHDO@HMUIﬁB &wd nawastoms may be
heteroatons can also occupy either or bhoth of the

congpeafire. whyAspfr prample, ~GHryNlT{eNy andaiQpr @it dsty , When a prefix
Sllcﬂlag¥/¢17e@§ ‘?snﬂs@@to @fekw £edb A %Fbupat'ﬂg n{uﬁﬁer ot K@bensPb sl n this

for alkyl ene and heteroal kyl ene Iinki ng
exagpda) psmeand tcnmcledﬂ the hear oS fag weell-rer pepneplo @(8-2thsteroalkyl group is

meé,lﬂr&% n@lqlde [ 0 %](’19 -Eh eCIikI)gﬁ one %Xr‘f)l)ﬁ) Abldnd oﬁ@get%gatom replacmg a

érocycl oa ensel ves or
carbert dtoro}) zltrrelr GeSHs Tha tlepn Ssteroglkylered bg 1tsetlfm ragip st oﬁan@tl@d

subBG e 5w Fedioaf gtieg Forlna o i 4 GaRmR Rieg by CH-Cl-
S— @HQIHol—OzﬁﬂlJC}I—IZ—$—C(I'H2h€H§—FNI€I—y@HIGaF&Mieter@H{}$dne e Q) Meesatoms

occupy i tiaon whi ch the terocycle is
congy oA TR B aH B GO0 Bhodwptioxy,
alk?l%néé}iﬁlllcp ailfobélledlfﬁﬁﬂnb' @ d eneaie Sfitl hrthe€, 6 K@l and heteroalkylene
1-cycl ohexenyl ﬁclohexenyl cycloheptyl and the

hlﬂ‘flil&@ou@(a‘hﬁm%at@ﬂ of e dinkiag grBRIisipPliete| ude

[00%6]( 1,2, 5pf8 t@rﬁk“‘@ﬂ&ﬁ%@yidddﬁle&rocﬂd@dﬂg@’f 'b? 'tHE)ﬂselves orin
erldln 3- plperldlny nDrpho i nyl
cor@gmmyoprmm q’qgm terms, represent, unless otherwise stated, cycllc versions of “alkyl”
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t et rahydrof uran-2-yl, tetrahydrofuran-3-yl,
tetrahydrot hi en-2-yl, tetrahydrothien-3-yl,
wao2picpesazi nyl , 2-pi perazinyl, and the |ike. [©021js2006823251
terms "hal 0" or "hal ogen,” by thenselves or as part of
anot her substituent, mean, unless otherw se stated, a
fluorine, chlorine, bromne, or iodine atom
LA I ;
andAﬂgtlel 089(913 1le¥ ec 1\t7e@f 'qudﬁ %ll Zcir hE@}'o%ngEMFyl ?:ﬁ'grt&ogefglgr&ta B&up)
the pbetidneat mhidinah@ljfﬂ:dre@a)eab ktyslched tg tlmaamtamticr df hed maelecule. Examples

or LSRR Bum &bl BB o S5,

andBalilce, Eunh@s&f&fefeﬁfcmlsﬂkﬂhmﬂlﬁié 1-d, zpsgb yarngadropatdet),

typically. aroma carbo stituent which can
L R 5 P e
tetrélyAEFraiil 3 het@dlﬁ}dlfoﬂﬁ a3t 09@thpdroMicntd-Pk etaRv@henBly,
The term™ heteroar¥ refers to aryl groups (or
1-piverigiayl, 2 tpierazsil.anth tedist zero to four heteroatons
[00'37”7’1I ect eqrpb Qs Noal O ora‘ﬂgoé ' YRERLeeh BPaS ol 9RdIh&Rbstituent,
- fur- atons -are optionally- oxidized,- “the nitrogen
mem; om&(e@)otlwr\élse sipted.crtioripe, ghoriae.fhromeige, q«\lcﬂbmeeat@ar@«qldltlonally,
6 e
el S o AR, SEEDER Rl pl BORUAC] o pl DI E
exaaiptk, henﬁnﬁ&myXC@ﬁouhﬂ*mnn&md@1pﬂwhyhﬂummnmé@hthyI,

22BN + BB B O o1

[OOL’)&H aZI nyﬂhe t&nﬂ%@la Oliny‘dms whi®x amlewbe, stated, a polyunsaturated, typically
oxazoly 5- 0Xazo 3- |sox

aroalaﬁws gxéemn substdsgl z%h fm ¥ Ipgle pigg g mu Ep{emngi Gpyp three

1111%) Mﬂcﬁéfél Mbed tog,?e'tl‘fe(kj b ¥dked SO\fa%nM%/ Thé b ‘Ql@hékoar)?!"’ Fefdreftydryl

oroupsdw mlpgsm}qat cogtayleﬁ@@tzppoag Uy hetet,ggt,omqwrallegped g rom N, O, and S,

wh&eﬂ%lazﬂl% %Qﬁh ¥l£1flll‘ gt'o'nﬁ 9% éﬂtmraﬁ[f P i@dngﬂdYti‘le mtro gen atom(s) are

-1 soqul nol gul noxa qul noxal I n

optBaei melpizdancherasal giuplcan BubperakioeseRoniéaidis mficcule
0 t

thr Cé.lgﬁ 'élgl?tg}é)% oAP ti\%g 1%1}/111% e p%g?e% 0(1%5 d he é1 &g{llb%é}ptg %%L@e%henyl

rom

1-naesioy, mam;bhbgl @vmpl{eﬁﬂzg-bymm mp@mw 3 e lylet-pyrazyl)

d Jn nblnatl wi t.h ot her .te .
2R ol b PR o RS i and
-oia&b@n cxalrsoslazmyn gssoxszdhaf §- [sadazanwethlaﬂsnyls A-thibhegylf SeHiazolyl,
‘ary ant to include those mgﬁlcals in

2 Ty SR SP3BT sl AR BRGNP GR Bl
-pglﬁmﬁﬂyl S%Hﬂhazo@ﬁeﬁlﬁﬁqpyb bei%iﬁaﬁdiﬂ)l?ﬁgHﬂdolﬁnﬁlsb(ﬁ\ﬁnélylk e)

i ncluding t osea ich a carbon atom

S-ispguigelyl, 3-gynonglinghé- @mwabnﬁésqlb@éw anslfi-gi aql ylp jubstityents for

I
eacﬁ)éﬂﬁrglagcglvegll)%te%%ﬁ %Fd ﬁ’%&?b 9 t%]siyﬁt@{ﬂig)%%fgg%grrbm the gmhpe of

acckptidey subs@uds AB0EIdd4PES PCT/ U82005/ 023251 [0030]
[OOE%Ch of Ftopgrﬁﬁlgfgg tgr%g qa,slaz S USed in {;élr{lbmatlolﬂ%l OQ%%F llS (e.g.,

ryl" and are nean inclu
aryE)Nﬁ&ﬁ ylﬂmﬁ)@darmaﬂcyl)ﬁﬁdllhrEE btthitaed ahdharEoat! i als ﬂdhﬁ&ta‘@td/e. Thus,

di.cal ... Preferred.s tjtuents. f.or ch t
the ol BTG SPO501 LR BRI iaisdh eFhep e Bied 'y ached toan
alk§lheoupl (K¥l, bafrzgn BE&lﬁﬂ@ﬁbW&lyhﬁl&ﬂypﬁh%&lﬁl{é§3 {ndRidfg tm@myl groups
rqoups _ often referred ene al keny

as
in %heﬂr e AR g h@elﬁl@%@}lwﬁw haéPWﬁ?H aced Hyy faa?wple an
oxygen atom (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the

like).



het er ocycl oal kyl, cycl oal kenyl, and
het erocycl oal kenyl ) can be a variety of groups
weebmoheds from -OR, =0, =NR, =N-OR, -NRR'pPCTBR2005/023251

-hal ogen, -SIRR" R, -OC(OR, -C(OR, -C@R‘,
C(]\IRR' - OC( O NRR", NR'C(O)R' -NR-C(ONR'" R"
O)2R’ NH-C(NH2) =NH, R C( NH2) =NH,

[003{3\1;" C(N(Ei%,h— Nﬁhe ab (696);158 Q%y%R' hetergglquz%l’i d (I?I’e\leroalyl )

a nu er ra romzero
are\l\)iﬁanteso includs bbl’hﬁubs]ittlabd atnsﬂnheubstmmted(fambmﬁ tlwtlodrsatemraémdh

i nde dently refer to H,
Pl ienpfoad o eyl oA O E
[00arjsubst i Subktederdy ml thealkyl argitHesskdalliyl exdldadst(fhc]hdﬁlg those groups
ens,

ol o T g e ot Do Giaa ke T alloyl e xelpplipl

het&@c}chﬁu@a @cloﬂkérfyp agm 1@é1@£@cldam@yylya@1 m xraﬁeitylom@ﬂ)um $dlected
t he nltrogwr% atomto forma 5

o 1igR Fh SuRA PO N SR pelisiect o SRR B OCIOR’ ~COIR,
| -CHTRYIEONR M YbORRIRE TORRNEId Y LNFFID)RER QDGR ONR:,

di scussi on- of stituents, one- of in-fhe ar

N CINHLroNH s N ONTRAENE H eNFeG (VL) 2Ky +S(O)R, ~$(08:R s -S(O);NRR”,

_Cﬁ%ﬁ%gﬁ ?tf/ frisa(elgl%goelr rc'%n@g%aorr%?e}'%ég%@, gﬁgﬁé@ﬁ 1sst|'fé;!(.<')ta£1‘§umbe1 of

carbd@( B3, sueladicalFR;, R"@(ld)}(@dﬁ@hﬁ@peadﬁﬂltly Ineferl to Il‘b)msubsututed

e R e R R T T

thid4doRS Frodps) SF Wyﬁ@Cl Gpsieylfar@pds. W3R anSRMatedtiayhed to the same
.. Substituents

het
R oA S cguPBed b iegHroh &ogyariomT . 0- of T-embered
ring. @6t @)a%ple —Nﬁﬁi" is m%g‘lt to In'aude 1 ohch@ and holinyl. From the
- CONRR", - O NRR', OR

aboNRdLS@(sg))NRf s@'smments Np.p qlqplpl}li}m_m WPUR‘”@E‘NH@ @l]qf_t%(e te)nn “alkyl” in

A SN i oy 29, i

acyl @g) atPICH;, rCLO Kb H OV GHly, alfdr thenlik@r Rreferabiyh ehetaﬂtxilgloups
wilglw\%%ren?(geﬁ %&%ﬂ&%@sgﬁn@% %:e%}alglgsi L 89 mg{lﬂg 1trs] g.m?ci\ésc' Btgépavise
spetifiedn H, (C - Cs)al kyl and het er oal kyI unsubst ituted

[oogw: ) - (gnlga;\é %; 1}{1elétﬁgo ?ﬁ z]t@éﬁ?tﬁ{oga/l groups are varied and are

selédiad| Hoax Yhdl€genCAORL kGEORY, 311" T9R', OR', LON, SNOSLIOOJRNE S
on_adjacent atons of the aryl or heteroaryl ring nay .
R BRI,

C%Wona@@% sOFEINEER o WR R @Rt (G ekt —dR ¢
rT 1 . "
| nde endentl ﬁ Lhﬂgg%gd;w% s%%e%@ﬁ{ S(%) R
N R POGErbE B £ i Taog (oG § Pl reing
ﬁoxé1 Q@l ot Qﬁtt})ﬁapﬁﬂﬁﬁa Qf]op%gjvgl‘él?&g P]?{h%@mﬁgtlctlﬂg ggtéﬂl, aﬁlﬁ where R, R"
y be replaced wth a

et er oar rin I ona
andsR/B sitei mcle@mdeotﬂy $eﬂ1®teﬂcfrq1mHa(C1 Azsjalii? pnd IBtsroalkdy wisnbstitiggrichryl

and i, AAERRRE ot G g o) gy oo

. [0028)06/ 00480 fRRE: édHSﬂGﬁﬁd QP RPhdnt at(ﬁnsa:ff thedrelge Ihet@foafyﬂ €Ay hay

optioR Ry TRy R st SR B Re Brraelan T L) -SCHOOBT v T and

U aﬁd ﬁq&éﬁ&ﬁddn‘t’l? I—NH—t mo- ofcH, h@r ASsikgd bdrfdezﬁidsq i98n &l _RESMEom 0 to 2.
or heteroar ri nge may optionally

AltﬁeatrVéba B‘é‘é%lf tw flws%w%b@t %Wéwt%ﬁ K hiEgroary! gpg gy
Optl)&lﬁlg'@ﬂéplace‘ﬁhﬁfhea @bﬁﬁﬁientt ofth€ fdrﬂlqﬁ\p—ﬂ]g@ﬁs)lr_ﬁ |\ 28 1San@B are

fromO 3, and - 0-
indepspeopely OB —@cO)PﬂNR—S— K S0  SIRNE o i bond, and
and -S(O2NR - is
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sel ected from hydrogen or unsubstituted (Cl-C6)al kyl.

[ 0034] As used herein, the term"heteroatont is neant
woaoicrvokusle oxygen (0), nitrogen (N), sul fur eSy/Uan®S023251

SI licon (Si). [0035] As used herein, the abbreviation

"Me" is rreant to be nethyl (i.e., -CH3), the

abbreV| ation is nmeant to be ethyl, and the

U o P ST SO b O s

be rblﬁl@detl aathsadoibledbnd. Wtemﬁn@guwd of thkisalstirents pn ejacastiatoms of
relatively nont.oxic.aci n
the fybor s i peos g oR e et i 8 S SRR, A f
(CHfsX(bBg-herat B and/ii‘\@anﬁajm@mgmegerd dfefronp0 ase,rmd X is —-O-,
invention contain rel ati veI aC| di.c nct | nal
NRjas&—at¥Pti ot Qat p5-H Qe Nie Péﬁﬂﬁawent “zeolﬂ}g E@#&R is
sele@é&ﬂtﬁfoﬁl hgfdﬁrg]gfé of urﬁ,u&%ttﬁé&ml@gﬁﬁgyw th a suffici ent

anount desired base, either neat or in a

[003A4)i t abl dsjupesthersin| theigm * @@%P@Slsdﬁeaﬁh@ﬂ%m‘(wg% ©).
»mtrgﬁfﬁzﬂ@%mﬁﬁ @??ﬁ’%s“%géﬂ?rgn salts include sodi um

ni um -organi c am no, '
[003\55}9ne5| umuseblierginghe dobsevmtﬂoafl\@éiqnleavlh@beemﬂmdlﬁlrﬁis -(313), the

t i ti
o DB B LBV B Bl b 4P BB e preny
[00®g] cont abt ke ‘phamacditicaly afccnpmblbfsahsj’ofs]memﬁ mqomu}mds saus tohthe
cong}o?lﬁlilcy\gﬁélﬁ;t? g%pngrléla E‘]Vétﬁtrelgtg"%m)gﬁfogﬂe%?%f gas e% fdependlng on the

parfikidd: SRS HEAtS Bdund of Gleceidhipbingls@edcdbaditbréin. ONhéraddnﬂJounds of the
i ncl ude those derived _frominorganic acjds

pregeyinsRTion eoniain Elafishi asiflic funpfiqnalities. base pswiqn, selis Ean be obtained
by %ﬁgﬁﬁﬁﬂqg AERGR RS Quch%%&m?lrs 'wcft;h a sufﬁc:lent amount of the desired

nono rogenphosghorlc g phori c,
bassmﬂth@me@t or frpneh lneo@ee“rrﬁ@meflm kamp mqfrpih@maéeutl@ally acceptable base
I
BT S PO 6 o i

saltam@t Sllﬁllalpsamrﬂvbm cmmposnxksulf yireiprgsemh@ntion comtdimrelagively basic
nari ¢

benz inic rig,.f
ﬁmbtmnﬁ]gt'lqs amcE%ﬁktthéélLﬁ 8 ﬁl 8gt’am§(&l E%f%tactl n@lﬁl%gll,ltl Al ’fc%rm of such
contipdith@ With a SETi¢lan@&lebitTitle, de&hl’tdl dchl&eﬁhek gieat At B suntdilcigted

are salts of amno . acids s &&&lnah Eﬂb d d
solyenf Exaigplgs g%ﬂllagnwut&a }amCépta Fae P p fhogs derive
ﬁoﬁ@ﬁ&951WMdSQ1keﬁg&h@&l@ﬁdﬂ hidSbroinke n{tﬁ@%arbﬁﬁlf; exanpl €,

Berge, et al . Pharrrma, Sci.
momYyeEngpnc2EeBiEi pho&plwmwgdr@serxph%spb?% é'rliltydliow@wpaﬂm

sulff\ﬁptlﬂ&{bﬁg&}to BerR@sli, ARfioae ¢l p?logﬁﬂﬂl%hé @ dnﬁ'tl?esllﬁehﬁst\vell as the

compound$ to be converted into either base
salte derineid droaicativ gy ngathbxis ordanio 37ifs tkeeacaq prapionic isebutyfic, maleic,

mafon10 gen%?ﬁsﬁgﬁgmba‘?c f"u%ga%ge&%;d% Ehﬁf?ptoélﬁzteh&glf&{w

ase or’acid an SOl
p-tal Qe tumitd citiic, tdharic,anatkanksubioaic, andriinelike. Z&h;e mau@dtale shlos ¢ amino

.0of the conpoun di.fer fromthe varigus.salt .for
cci g O S e b o111 oz fos Bt St SR lori
acid¥Gahd Mﬁﬁﬁx@ié&zﬁﬁ SdampA§ Bedelal. i(1y77) N Ml ;ﬁ.rScS @bvertt) sCertain

but otherwi se the salts are equivalent t H @%
spepidie sPHPOYe of B RYSEHS al\fﬁ%trowor%@tawmogb@é@ 28 agiflig fﬁ}ceg ifies that
alldv8 BEhPSlmal BARGbnldheaNdb bitiRPbAse of &lid ad@Hidisalts. he.

present i nvention provides conpounds which are

[0087lodr ug Thematrabiesens @é thegpmppundg gray @ére@éﬁ%ﬁ%a&wnta@tmf’ the salt
WltﬁJ %ggsre 09%8 Qﬁ& Fsb t1 Sgl%ﬁttdo oum%q%nttlgfﬂl nBAd The parent

ergo c em ca es under physi ol ogi cal
forman metqoumgult(tﬂlﬁ‘crg\fuodethe various salt forms in certain physical properties, such
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active conpounds of the present invention.
Addi tional ly, prodrugs can be converted to active
woaenpmosds of the present invention by chem caPC®ms2005/023251
bi ochem cal nethods in an ex vivo environnent. For
exanpl e, prodrugs can be slowy converted to active
conpounds of the present invention when placed in a
as sBl[lﬁ'lﬂﬁqﬁ BBl s&%@bﬁt%ﬁ%ﬁvgé {he%ﬁsrhr@eqﬁlWaie%bio@h@ﬁ%é’ﬂ?@mﬁ{ of the
em-car reagent rugs are often useful because,
compnulsbﬁcreths iphgrasds ofi e prasenyt lwytlfﬁe easier to admnister
an th
[00 éjoav ai %a%(ﬁt %ﬁo Sﬁg@%‘g‘ gm ) s rlg?e%gﬁﬁ he rd ggés%ﬁndsgﬁm}l e
in agedd u@fomrmomﬂgs ofghan@tive Ectmpqnndnjdascgnhmyelaime mastere

I nmprove ol u ar maco al
conw\gn‘@}do lwg regﬁn?y w@ew%%ﬁa&hﬂnw 88(56\/ ghfs&lglgl ?}TBOIbdlltbodlls tg provide
actldﬁecfdn\'@hhd/sﬁﬁ taRedeNdrention. tAUitRNblY, pridiugd sat tmamvértbﬂtto active
rely on hydrolytic cleavage or  oxi dat tivation
CO%‘Pmﬂﬁé‘ BW@’&‘?SE:‘& m‘Rﬁ“@k‘é}hﬁﬂe@l"a\‘/\PlttH%ﬁPFmP‘iaL‘in?tﬁ?"i?sdﬂ an gy viyo
envﬁ&gl‘ijé’n%' FoWBNh 1D Briru gt REPOLNIC 9 fcoh e @ ERRENE cdrﬁb@ﬁ@d &fhe
A is adm ni'stered as an ester (the "prodrug"), but
preqehtgnvenpgn wb@ramiquelaa rrynqdylmabpgﬁife@sqrbmt WHh @ sk n,zgme or
cheﬁ?c'afjle%% Flf" ge d %reecmeh efut Mgt QR %m@ﬁﬁlﬁﬁ&ﬁstfhey Rl Y8&asier to

atives of an active conpound
admimstentharothe aftdE30npGerdt Bhay mmﬁu umstpsice fbe fomvglaébémoral
admugftracc]{on gvrfxfz%?s?r%lg )éét?]\/tglclaﬁpgunsd fl‘ge OJ ?&rﬂ?gﬁ? Ialsxvﬁ.lnle 1ﬁ1§roved
sollibhﬁy ﬁqimaﬁ&dlofg&ar@n@batlomqmbmh ecttve tcomposw| Aartléédvefrret}mf

nd are.i ntended t.o _be enc W t hin
prod p e e R KD M SR Pe s B Dy R R Tag br
oxidHiie8 ity ati dhveMkd IﬁBdI{IQYAIEéQ‘daﬁipld ﬁ/ltﬂbﬂtﬂmﬂlaﬁon G)f}i@foﬂi'dgl wigld be a
or annrghous forns. %Qneral al | physic

compqund, e tagpresest mt’?ﬂéloﬂé"@éc lﬁmlémﬂr%@taé&n S§}elt( 1& BF"é‘%i b bt then
is nie'f‘%@ma'll? Ry@OHz& © thddaBRd Hic 3c23, B aMtitddniity. b@idﬁféﬁﬂ%xﬁﬁples
present “invention. 040] Certain conpounds of

lndﬂﬁaﬁwﬂéﬂéhﬂV$W@@#ﬂﬁ@ﬁ“ﬁd@gwgwﬂhﬁyWhﬁY@ﬁ@ncarbon at ons
[OOiﬂﬁ pti ¢ alCeﬁgthcgﬂ gAL 36 0%9 Pie@en? Hﬂfgﬁuontclaﬁ eXitGR DRLPBited forms as

ant i oners S, geonetric 1soners an
well ascholvattd dd>rm'ssmniadmg ay@aiaﬂ formsit le pdexalt the bedvaeat rpassed
e i nvention
cartfell oSG ur gl Rl P85 bk e thp i v

preseﬁi iav@tibs aleetain compotigls ©f ep pedstitdhveyti@Liney exisamsubipe

r eoi soner d.t hat. subst ant i ree
CrY%? n%?rwalro@v @miﬂﬁ r falk%fwaéfﬁ E&hfuﬁquwﬁn&a;b&ué“
conferriplREEBIRE hieddnk yhvBbtion 260 BRAMBHed hald WhiaMe: %Bhd &lthe present

center will be substantially free of the opposite
nvetight i omer of the compound. A stereonerically pure a

[0 ﬂgnpo uneh A&V 08 pbs 6k g}es&@ HvBhitonWokdesOR nﬁﬂetﬁé@arbon atoms
06/ 004915 PCT?USZOOS/O 3251 substantlalyy free of

(opéeaheantadi) as tlewbdobands; the rapientesoprpotionicrs Aliasigsiasegrs, geometric
130113%251?691 1%(%61' 1\%\%13%%%1% gl%ﬁg%%' haé?e?i glﬁﬁﬁth%rscgpg%@the

one spére0|so
presoniposntidn. and | ess than about 20% by melght of ot her

er eoi oner ) "
003Ien s or S hefn ERE TR DR s Febfied E €48 Midkeatsgmey” or
“ste@efonteﬁealwm@’uﬁ&naﬂﬁb dt@ssisdniaaf abshitound O Bysubwedngbly Hie of
t he ot her stereoi soners_of the congound ven nore
othﬁrsgsfe-é)l]sgmeg)s o& ek fuppound. For example, a st reomerically pure compound

having one chiral center will be substantially free of the opposite enantiomer of the

compound. A stereomerically pure a compound having two chiral centers will be
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t han about 95% by wei ght of one stereoisoner of the
conpound and | ess than about 5% by weight of the
wobRbmroostier eoi soners of the conpound, and npst PCT/US2005/023251
preferably greater than about 97% by wei ght of one
stereoi somer of the conpound and | ess than about 3% by
wei ght of the other stereoi soners of the conpound. It
¢h
sub ALY e BTG bR Rueissit e ShFERE Sl Yo micaly pyr
compiotuli] cdn@prisexgregqérahantebbak 36 hawbight dfionesereoiséreer of the compound

ctu orti f the structur
andlogs g bt ert s Db an o bt Sl gE e preteabty
er ea{tQQH@ﬂ ab¥at 90045y &OIFRIIIRES stefeolshifte dTVigdolpomeDaddéss tanabout
. nore chiral centers, and can eIngSt as rageg cl
10 /ﬂPXtVﬁkgéEOfdhe oher rﬂfi“’c%sé’fr@rs Qfithe GompQuRs cyinduee PEIsHRRLY Stspter
tharPRRAE 6 PIBY keftht ¥f on@5teRBlsbmar dMhPHnGHotRIRRMBRIhan b 5% by
I nvention” enconpasses the use of stereonerically pure
weighfrofthesithos Q@WO@QWQ@ @h ths compowps andggost prefqaldy gyeafer than about
7% vléfgﬁtsof% ne Etlgf%%%onfnglr dBhe ol(ﬂ{ oﬁ%@ml 1€ss thﬁ' a)6515{r39/§by weight of the
ri"sing equal --or unequal ‘anounts of-the enanti-oners -
otlm@fstewo;mml scqf Itlwrcocmmmﬂ,l tlshogkd btehneteld et iftthosieraeghemestiyoéa
stroBe 8 2R T SRR PSR L0 e il W 28R Liges
the siBicnge &t Iaﬁdcar of theeﬂi‘mtuquESo B&Jmh:l}ﬂsted: hd dfmbmpa:ssﬂng i stecoisomers
chiral resolving agents. See, e.g., Jacques, J., et
ofih| | Enanti oners, Racenaates and Resol utions
[004MV | ey- hikigh$eonffoahds JNe iNnkion d&iely ondWrl redte cl& al kbntergtand
al., Tetrahedron 33:2725 (1977); Eliel, E
cangiist BARIFEHNMSETIGS efenanfionsss, CHRBES ﬁHélait%@%rwwnarﬂlmwcaﬂy
or okﬁ@ﬁ%)ummp%ﬁ(ﬁn Thi-inWntion éﬁ%ﬁ?as@és t%t%‘é'o\f bt@&oﬁGﬁ&tll% pure
nd tical Resolutions p. 268 (E. L. Eliel
formgnpReuckéonnrsninds, Bavvell mr the yse alatikerepafthosq fms M)ﬂample
i o= R I‘Jﬁ]lgaéueﬁ andol1fs B 8 ?ﬁ‘inub&&%%ﬁ”bgﬁn%é{r AhHBund
cont al ura roportions of atomc 1so0topes at
of thmmvmtmrmms b@fusetdm nztlos atda@mpositists dfihaeingention. These isomers

F l e, th d b .

o TR S EOEE e PSR Bl s
coltﬁ‘){ﬂmbﬁn 4l gd:s*ollvlﬁik')g a|(g31|él); SéepelpNEachRs, X.JéZEl)E;?thi@ﬂA’}hdﬂrcélﬁates and
1 Ol apel e co oun a u u S - "
Respla I dr s Nvgy Hoa SR b oS dpetier o aigletrer 332725

(197 BSERSICH I, %Q%B‘&h%mzsﬁynga@oﬁ@oﬁ@omﬁ@@ﬂyGF&QﬂHﬂﬂw, 19@;;; and
di 2&gnost| c ents, e, in vivao i ng

Wiles,gt &l Y&Ibkalo Eﬁwéyﬁ!g 4&‘?’”51“% Opeh SéWéFglOBf ptﬂ%é (EfLeEE?h Ed,
mgné(ﬁ@&t%e%‘amé"ﬂ% hﬁBu%EQﬂnQW h¢@yor not, are intended to

enconpasse In the’ scope of the present
[00#3vent i i cpippaidifls Aithe prssenharvention ndyerlsoeontaingnnptiesl

A0 8L Vb Sy TR Ao Bl P X pupes

For‘EImnple,rths comhpomads' may ba mdlblabgéd Wlﬁlh 'tadiicaﬂiweimétbpesawclm seftr

vl aredred2s Lot rarord (Ef SRulibed) sppespucs e

usefiles thefpruticREaNE Bl cancepthenpaiiiic AGEnty FesépElLieafdnispA ., biading
used herein, refer to a nethod, of barring subj e

assqyrraﬁgengc%mil qlqglq@stlg agris £Le in 6‘”"2 1%w%mg?gptophé/amatlons of
the CEBMBRUNUOBY the present invention, whether radioactive or not, are intended to be

encompassed within the scope of the present invention.

[0044] As used herein, the term “active” means effective to modulate, e.g., inhibit,
CXCR3 function.
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[0046] The present invention is directed to conpounds,

conposi tions and nethods wuseful in the nodul ati on of
wohewkinge receptor activity, particularly CXCRBT/USh®S5/023251

conmpounds of the invention are useful for the

treatnment of, for exanple, inflamuatory and

i munor egul at ory disorders and can be adm ni stered

r eCt | 7t L1 Xc t1] l'[!l % 'ﬁ% f t th d

008 o1 o b RRE A L el B Gy NRRIARpler to o methe
of allm@;mgl oD abxaga&mglashasemaﬁdﬂol ftmttendmhe stnniftgme g ha teane prevent”,
“preg/glgth %\_1{% E{E%? ,l;dzlﬁt ﬁetrmrr{or%%l r ?o a m%ﬁcggf l{mhungl?é alt 81%) ect from
acq@ififly e diseftet O One or nore conpounds t hat nDduIate

CXCR3 function under physiol ogical conditions. [0047]
Thé %o ﬂ&&@w&ﬁ&@&@&ﬁ& i nvention are those which
[004d7hi bi t TRE pleSS tnvORiPN if MREGEIIAN cfipduhad, 86hBdsitiink &ndihetBods

manmal i an IéXCRB rotein, for exanple, a human CXCR3

usefiyl ¢ the modatpizonzs icheraqkinsrregeptes ﬁﬁ&&tﬁdp%Cwl%w GEERIULRE a
Uﬂl‘f&s'o@ ‘Eheq ) dennstbahe gcdtﬁﬁefi’t of, bfbf@!aﬂﬂleaﬁﬁﬁbﬁmatory and

: e. g., |gan len di ng or--agoni st “bi ndi'-ng);, a-signaling-
1mnamswgul(a®rxgdlsmé@s,u apd tirolpe aginiristered divadtlydn sebjgnts faienample,
t
hurﬂag?T %g nc%n%ﬂ a,?ed ryh&?ﬁa@gtﬁ{gglg o??%édﬁﬁebgnﬂwﬁeaiﬁgen'ugn éllée‘also useful for
1de1mé;{/1hg| h1ar/orr®sgmn§ eorﬁpumnds thet 1(1@duglﬁt¢ CXCiRmﬂumtnom,re DfCXCR3

henpt a o or ry _nedi at.or
s BaeR g peo Ut St por EehBioar ot et yuPE e b peras
CXCR3 HindtioPadRNphydid gicaédnaitiolsbl i C at i 0 n NOS
2002/ 0169159 Al and 2003/ 0055054 Al %
[004Hi ch arlBe eerpprunds Al Praeeat BFaa &redbosreé ﬂfa11 it Phleast bne

fundtfdioh cRRAderRLY of SmImEAIROURAR3 EQQA&] forl X@mBIL & Bithan CXCR3
i nventi on prOVI des COprOl,IndS that are use U|’- as

protgint do ik 9f arompierk mhibitisng? paneticaseabe demonsiryied pya
bindil&a di%&f«‘% #Tq%‘énc%m@ﬁ Xle:ﬂgB prlg(ﬁl é)n£ ngﬂgﬁ Ay W 2. ,' J&Wé}ﬁ:‘m ofa

con dlsor ers. 0049 aspect,
malpmeb@h@ prqwlanndtmhorpwfovpld @sd @iartsmpmmaseh@thewgnqeh@atwn of

o B gt s o i s

exobtosiRa, infRinmidry mediatévdrelobse b, leukoaytek).s Bhanlanytassaysaare dessribed

i ] AR s B, TR Lo bR BgB R e
conf@ls\6Rix@fch a@d cabh REEBIRCIPOERAbY rdfekR®Sn Gehehidese

i ndi cated. [0050] Al and A4 independently are C(R) or
N. 6-3 oo%emBoynds,ne enbodi nents, A4 is N. [0052] In

[00453? mg g Ie mtg ﬁ;f@&ft ﬁwerﬁ?on' ]ﬁov%ég)compoﬂrfa@ Al ark s FANB antagonists of
C}\CR3 having pamculeu ut111ty for the treatment or prevention of inflammatory or immune
conditions or disorders.

[0049] In one aspect, the present invention provides a compound having the

formula (I):

)\(Rz

R4/Q
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[0054] In sone enbodinments, A4 is CH [0055] Qis a

menber selected fromthe group consisting of a bond,
wO06@08)ab kyl ene, (C2-Cs) het eroal kyl ene, - C( Op€T/US2005/023251

-0C(O -, -CH2CO, -CH2SO and -CH2SQ2-. [0056] In sone

enbodi nents, Qis -C(O-. [0057] L is a bond or

(C, -C5)al kyl ene [0058] In some enbodiments, L is a

WherE.T% R CFS n A ér t 4\ a[ié)gl%gln n al?'e as ned % Ofhe

conﬁ;ﬁﬂﬁds]mﬁadecﬁnﬂml ﬁotfeaﬁ»rrﬁmla mnclie pgmmapelmowim @t@n@le)s‘alts solvates
- , =0 =FNR, =NOR ., -NRR', -SR, -halogen, -S RR
or H@%gs twa ﬁaless oaebwgg mdlc%ﬁ;R‘ _CONRR', - OC(O) NRR',
[oosé\le C(OAR and ANE{]d-e%@hNR ar&C(R) olNR C( 0) oR .
H C(NH2) =NH, -NR C(NHZ2)=NH, -NH C( NH2) =NR
[005?51( O R I saspeyphedimendy, (.f)’s 2NRR', -ON and - No2. [0062] Rb
[ools:ﬂ| sel eqf gefnd ErﬁlBBdirﬁﬁthrAelﬂ@C@ES' sting of -OR, =0
=NR', =N-OR, -NRR', - al ogen, -SIRR" R'",
[00533C( o) R In sorg¢ eplpdime is CHC(]\|RR' - OC( O) NRR',

: [OOSﬂH q N&E)SOM%% F%\ﬂ{ ! Equog\lEQR; “NR

[0089( O R ,Q isS(rDyrZtRr ,selec&(bycgmﬂﬁ' grou-p@NnaﬁmgNm bo@cb@@sqjg)a‘lhelene

Ry RO e ﬁég) Al

[00b&}t er oallk ydme émsdﬂnat:nti uuedcm)y.l , or substituted aryl.

0065] te 0 aryl. [0066] In certain

[Ooéﬂbodl n&n‘ﬁ@s[’o of ?%h@'ﬁﬂé@tltut ed or a meta- or

[oosara sulig kbrhélb@BbdiRBRA Y is a WoRT, 6CH,-tdpeCHdIsti tuent is a
| ogen, cyano E)Cl Cs al kyl , (C, -Cs) heteroal kyl,

looéﬁl Cs) af Kokl ) het er oal koxy. [0067] In some

[oosmbod' W%tc&tallﬁénlbédllaa{tm@ma@aﬂhenyI [0068] R2 is a
mber sSel ected from tRhe group consi sti ng of hydrgﬁgn, R
K

IOOEHI ogen,R® if glec@tidicat thy 0“(3@2135®11@¥ ﬁét@R@a yiNR', =N

et Cl ) y;Cl | [ "
. Sl%(fgiél“él S(ﬂel?ogl Ky ({)?(’or t| oné? E rra{ WO)NRR
GO RedNR-CHOINR' d{’f' ”@(G)ZR' @‘JH—QGNTM‘NHA—N?DC(NH )=NH,

%@Pﬂ*ﬁé PO 10 R ot L SRR SBHLaH T rom the

[00g2lOUp C RISk sdléongl fdm e gr&tp&ﬁﬁhlsﬁ.ng [0@O6R], =Dn=NBITEN-OR’, -NRR",

~Soasrt nsiR %8 yRSigR ~CliS TR o gt Bl v,
-NR @62 MR ON¥e' e, MQRHMLQ@%%—NH =NR'CB3H})SNH,
absent or is a menber selected fr

-NHHeMNFREDR ‘e FrsiSéOIRg=S69)RH- “S(O)NER" ~CN and -NO,.

[0063] The subscriptnis 0, 1, 2 or 3.

[0064] Each R/, R"” and R'" independently is H, unsubstituted (C;-Cs)alkyl,
heteroalkyl, unsubstituted aryl, or substituted aryl.

[0065] R' is heteroaryl or aryl.

[0066] In certain embodiments, R! is a unsubstituted or a meta- or para-substituted

phenyl, wherein the substituent is a halogen, cyano, (Ci-Cg)alkyl, (C;-Cg)heteroalkyl,
(C1-Cy)alkoxy, or (Ci-Cs)heteroalkoxy.

[0067] In some embodiments, R' is para-cyanophenyl.

[0068] R? is a member selected from the group consisting of hydrogen, halogen,
(C1-Cro)alkyl, (C;-Cyo)heteroalkyl, hetero(C,-Cig)cycloalkyl, (C;-Cyg)alkylaryl, and
(C»-Cio)heteroalkylaryl or optionally R* may be combined wifh L to form a 5-, 6-, 7- or

-14 -



-CHR6R , -S(OnR5, -S(0)mM(R8)R9, -S(O,, N(R8) CH2RG,

-N(R ) SO2R5, -N(R8)CH2R10, R6 X1 R6 -Z N7 N a N
wolbhosh0w1R R " R and , or, optionally, R3 naycCibais2005/023251

conbined wwith R2 to forma 4-, 5-, 6-, 7- or

8-nmenbered ring containing from1l to 3 heteroatons

sel ected fromthe group consisting of N, 0 and S.

7 1 ' . er.se

8 n#e%% fgd Allg c?%&ﬁlﬂ{érgfﬁom?l nﬁ&%gtbggg%&edaﬁ{m E\% é:r?lﬁ) %ﬁ&gtﬁ% of N,
OaS@SCH,,SOZCHZCI—B -CH(CH3) CH3, Me MNeNI\/bINNN-

10068 e 1 dgsTHErHpR RS i GohsPinker FEAS! FamEs ou? EubBane of

fromthe group consisting @fie( GL- C20) al,_kyl

( C2- C20) het er oal kyl| Y, apy N
—tvat eroaop ( @CI—QGD-I;NH&W/QLHGI & odl1 (C2- CG\<W,%t er—cachuyland
aryl (Cl- C6) al kyl and’aryl (C2- C6) het er oal kyl .
/[\Q 4] In certain enbodi ments, -Q R4 is 0\ F, N F
O OCF3 O ZLCF3 or O\ CF3 [0075] R5 is selected
fromthe group consisting of (Cl-C8)al kyl,
: [00(7 - C8) Hetie atsantioy s a manydr seladehbra tioagrybp con§15t1ﬂ@f -H,

L0052 SSRGS (OGN,

(CZ C8) heteroal kyl. [0077] R8 is hydrogen,

(Ck+ Cs) al kyl ,r8( C2- Cs) het eroal kyl , heteroaryl ryI
_;007«85]@@ is {C.x CS |. [00Z8) RIO is aryl \ 110080]
mor\lﬁf ] XLy s a bopnd,ll (C:IN ) al e or

(cx1 C6) het eRbal Kyl ene (808 Vs (G—~Gyal kylRher,
optionally, R?> may be combined with R? to form a 4-, 5-, 6-, 7- or 8-membered ring
containing from 1 to 3 heteroatoms selected from the group consisting of N, O and S.

[0071] In certain embodiments, R? is a member selected from the group consisting of

i
+O e 0
-H, -S0,CHj, -SO,CH,CH;, -CH(CH;3)CH;, ©
Me
l{l \G\l Me = rN
Y \O \r | - Q . N\
Me , Me N and Me

N.
[0072] In certain embodiments, -L-R* when taken together is R,

[0073) R’ is a member selected from the group consisting of (C;-Cao)alkyl,
(C2-Cyo)heteroalkyl, heteroaryl, aryl, heteroaryl(C;-Cg)alkyl, heteroaryl(C,-Ce)heteroalkyl,

[0074] In certain embodiments, -Q-R4 is , ,
\f(\Q \”/\©\ Y\@F

© OCF3Q © CF; or © CF3.
[0075] R’ is selected from the group consisting of (C;-Cg)alkyl, (C,-Cs)heteroalkyl,

aryl and heteroaryl.
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[0083] The subscript mis O 1 or 2. [0084] In sone
enbodi nents, the conpound has the formula (I11): O Rhl
woAlXo4ns(Ra) A4 N R2 R4, Q NL_R3 H where RapCR2S20(83/023251
R4, A, A4, L, Q X and subscript n are as descri bed
above in formula I, R11 is hydrogen, (C, -Cs)alkyl or
(C2- Cs) het eroal kyl . [0085] In certain enbodi nents, Rl1

o, -1 AR e A o

[00777P087] Rhscngairbgam (@n@@dkﬁeq&é:g)lﬁ&rcpaékya hetendseyl OSQIIYéct ed
fromthe u sting of /' N - SO2CH3,
[00781302(}2’8518 (@ 8%133”1% NM N Y |ve and ne. -16 WO

[0078P06/ 00RY1HarACT/ US2005/ 023251  [0088] In certain
enbodi nents, a conpound of the present invention has
[00&0hefor%ﬂﬁ%ﬁer ): A XNRL (Ra )l NJ R4-Q N,Y
008t | 11 xwherghaRe, -daikyRae oRR)-Ahetefvhlkyldfie. Q _X. and
subscri n are as defined bel ow.. The conpounds
[00831 ovi ded IsHCi-Realkislsde fornul a i ncl ude pharmaceutically
cept a lvates or prodrugs thereof
- [008"’}'?” ess- 2{‘ g?%@gnﬁlggllcgi ‘ed. - [0089] A and A4 - -
[0084h depeniiesntdeyeniodin@Rbihe spmpound ha0de formylag e

enbodi nents, A4 is N o
/©/ \R11
I /K(R2

R""Q

(R%)n

I
where R?, R?, R’ RY, Al AL, Q, X and subscript n are as described above in formula I, R!
is hydrogen, (C;-Cg)alkyl or (C,-Cs)heteroalkyl.

[0085] Tn certain embodiments, R'! is -H, -CH;, -CH,CHj, or -CH,CFs;,
. . 7. 3. N‘RB
[0086] In certain embodiments, R” is methyl and -L-R” is .
[0087] In certain embodiments, R® is a member selected from the group consisting of
Me
2 N
—R —<___>so2 —Cs \(

-SO,CHj3, -SO,CH,CH3, © , ) )

Me

N
Tiow O

b N
Me , and Me |
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[0091] In sonme enbodinents, A" is C(Rb). [0092] In

sone enbodi nents, A4 is C(R). [0093] In sone
wentmiomant s, A4 is -CH2-. [0094] Q is a nenbePCT/US2005/023251

selected fromthe group consisting of a bond,

(Cl-C8) al kyl ene, (C2-C8)heteroal kyl ene, -C(O) -,

-0C(O -, -CH2CO, -CH2SO and -CH2SQ2-. [0095] In sone

odi ,

[Oolggge pen e n?ﬂan%ﬁslg%&%% § Coglggaﬂoéy%ﬂ;ggstegtrlﬁ%g’ﬁan {}\‘}Satpl%l Y
forank (IM: nked together to forma 5- or 6-nenbered

cycl oal kyl or cycloheteroqlk¥ ryng, wherein the 5-

or 6-nenbered ring is u er'JQted or substituted

with hal ogen, NH2, &9y %{Nk |

(C2- C20) het er oal kyl , h;thﬁ‘ ‘oalyl argl

het eroaryl (Cl- C6) al kyl, het e[ gﬂy (€2- C6) het er oal kyl ,

aryl (C1- C6) al kyl and aryI ( eroal kyl . [0097] X

is -CH2-, SO2 or -C(O)- [0098] |Fi certain

enbodirrents Xis -C(O) [ﬁ®99] Rals selectedfrom
I%roy&:?cop&1 ting of -

.__..whﬂpaq Aha‘? oéeﬁ Xagqi pyzbscrmt nare W@yq@ belovc(@eRv

comﬁ%«'ﬁ prov1§g\iﬁ|ﬁle abov%@hl@ﬂﬁ)lude phlﬁnﬁ(:gtigalh/ ac&%tab@ Qltls\l@'olvates

or mngm?ﬂmﬂess oﬂs(r\@)mmdwatséq 2R, -5 0) 2NRR' _CN and

: th
O st g - phieR® "ﬁ“ﬁu@@) %Kﬁm R SR
[00901]al ogerin serS; @RbodRhents, Adm - o) R. -OC2R,

0 R NR_C(ONR R
1009 C(O)IE??O% 'ﬁﬁlﬂ%&ﬁ}—‘&) l\ﬁ-& R C(NH2) C(NH)

[00921H— C( Nmz)sm%mbecﬁﬁlems A'D G(Rb -S(O 2R, -S(O 2NRR',
20Q6/0 1915 PCT/ US2005/ 023251
[Oo?gN 0101] I‘Tﬁ%"%ﬂﬂé‘t@%‘i‘t 1, 2 or 3. [00102] R,

[00%4] and Fle aefﬁéaﬂbdr@a@@aﬂﬁ@ﬁmeygm@ ddnsmmfgtwau)bﬁdlt(@dcg)alkylene
(Cl-C8) het er oal kyI unsubsti t uted }I(/) '
2ar yI

(€ s@ﬁ%‘éﬁtfif?%béﬂlea&ﬂp {003 CheC (Ps -(HaSet gt o £

[00p§0104] Ih@mﬁ@éﬁq@dcfhl@ﬂ‘fp isTe R is a UnSUbSt'tUt ed
or a neta- par a- substitu phenyl, wherein the

1008¢ibst i t U¥ rﬁllfld Yseaah mémﬁgé?mlyewmbon(@ﬁh@ﬁmrqw pnd Wand Y are

hm{eg% @;eﬂgbifg{ngg t%llxéymggaym@ ‘E’%ﬂ@%é C}efoheteloalklyl ring, wherein the
5- cem:-ructpbmﬂt 8ng 1|§z'un§1$st‘m11kd or fubSit@ed with®eles], N, NOpEC,-Cao)alkyl,
SRR e o B BT E OO R s
aryEan€katkiynghdafyl¢ds CohelariBIRd, - S( O nR5, - S( O ni\( R8) R9,
[009%(0)”\'( RS) SHZRSOZON%RSR S02R , - N(R8) CH2R10,

[0098] In certain embodiments, X is -C(O)-.

[0099] R® is selected from the group consisting of -OR’, =0, =NR’, =N-OR, —
NRR", -SR/, -halogen, —SiR'R" R"’", -OC(O)R', -C(O)R', -CO,R’, -CONRR", —
OC(O)NRR", -NR"C(O)R', -NR-C(O)NR" R"’, -NR"C(O).R, -NH-C(NH)=NH, —
NR'C(NH;)=NH, -NH-C(NH;)=NR', —=S(O)R’, —S(O),;R’, -S(0);NRR", -CN and —NO,.
[00100] R® is selected from the group consisting of ~OR’, =0, =NR’, =N-OR', -NR'R",
—-SR/, -halogen, —~SiR'R""R"", -OC(O)R’, -C(O)R’, -CO:R', -CONRR", ~OC(O)NRR",
-NR"C(O)R’, -NR-C(O)NR" R"’, -NR"C(O),R’, -NH-C(NH,)=NH, -NR'C(INH,)=NH,
-NH-C(NH,)=NR/, -R’, =S(O)R/, =S(O);R’, -S(O),NRR", -CN and —NO,.
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R6 X1 R6 -NC] NRL \Yl~ IR7 Ra Nand [00108] R4 is

a nenber selected fromthe group consisting of
wOChos@BMal kyl , (C2- C20) het er oal kyl, het er oar pCT/USRO05/023251

het er oaryl (C1- C6) al kyl , het eroaryl (C2- C6) het er oal kyl ,

aryl (Cl1- C6) al kyl and aryl (C2-Cs) heteroal kyl. CF3 F O

11" ~a ~-,, [00109] In certain enbodinents, -QR4 is

F 3. [00110] R is selected

[OOI%Orl!;I h%%g%{ ?g@ o} %gzgf (C1-C8) al kyl ,
[00X02p- Cs) RétPé’raodtRKydach independentlst 1Et lensmlzﬂﬂwted (Coakkiiyl,R6

het PR B AR * BB < Fyaragen, .

[00X03]- C8) Rl‘ksy}ieterc(a@’em&oyheteroal kyl, heteroaryl or aryl.

o0 13] LS SRS b S o 5 B g
phenﬁ}Q,r \ﬂlhﬁrﬂn (He\éilbstlmeia&s%a%@%/c%m (nglém@@@éﬁl@@ﬁﬁﬁc@l (Cr-

n ~A4A N\W'w2 R4- IV where
CS)%?HEPXVR"-“" (CR§8)hP€&1°al&0XY M, Y, Q X and subscrl pt n are as
defi ned abovelnforrmlall doW @V\B are
... .as defined-bel ow. -[0011. 6] /Q/ o
[00305] sel ebt@dtamremhc’tihmn@rﬁup consi sting of -Sr,

(O - - -5(92-, -¢(OQ-, -CHL-, or -NR”'
@z Fdn certain embodi ments, W is -CH2-. [00118]
W2-and Y j ndependently are -CH2-, -CHR12-, -CH=,

[001_0%51 2=, In slhlwzll-e’ en{blélgfme?l{s, R' 1l§| Rp'ara'—zcyanophenyl,
[00107] R’ is absent or is a member selected from the group consisting of -H,
-CHRR’, -S(0)sR’, -S(O)mNR®R?, -S(0)N(R*CH,R®, -N(R*)SO,R?, -N(R*)CH,R'’,
RG
o - ! v T O -0
and
[00108] R’ is a member selected from the group consisting of (C1-C20)alky1,

(Cy-Cyp)heteroalkyl, heteroaryl, aryl, heteroaryl(C;-Ce)alkyl, heteroaryl(C,-Cy)heteroalkyl,

aryl(C,-Ce)alkyl and aryl(C,-Cg)heteroalkyl.
o F , N ?

[00109] In certain embodiments, -Q-R* is
F
mocr—'% m0F3 or \g/\@c% .
[00110] R’ is selected from the group consisting of (C,-Cg)alkyl, (C,-Cs)heteroalkyl,
aryl and heteroaryl.
[00111] R® and Rindependently are hydrogen, (C;-Cg)alkyl or (C,-Cy)heteroalkyl.
[06112] R® is hydrogen, (C;-Cg)alkyl, (C,-Cg)heteroalkyl, heteroaryl or aryl.
[00113] R’ is (C1-Cy)alkyl.
[00114] R'%is aryl.
[00115] In certain embodiments, the compound has the formula (IV):
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[00119] In certain enbodinents, W2 is -N=, -NH or
-N(CH3)-. [00120] WB is absent or is -0-, -S-, -S(O-
wo3(@)084915- CH2-, -CHR 3-, -CH=, -CR 3=, - NH, PeRNajS205/023251
-NR 3-. [00121] In certain enbodinents, W, W3, and Y
are each -CH2-. [00122] In certain enbodinments, Wis
-CH2-, W2 is -N=, WB is absent and Y is -CH= or
-CR12-. [00123] In certaln %; Jrents, W2 is -N(CH3)-
or -NH. [00124] A' ZI K¢ endently are C(Rb) or
N. [00125] R' is sel® thaﬂ\ggoup consi sting of
hydr ogen, (Cl-GCs)al kyI ) eteroal kyl, aryl and
het eroaryl. [00126] R12 and RJ.@ Ke |ndependently
(Cl- C20) al kyl , (C2- c20)hetef%a|ky heteroaryl, aryl,
het er oar yl (Cl- C6) al kyl, heteroary (C2- C6) het er oal kyl ,
ai yl (C1- CG) al kyl and aryl (€2-C6) heteroal kyl. [00127]

BT T SRR Tl e .

W arrnil 3v3(a¥8 as deBnedlbdidsa) n | ~N, R’\ 1 W RN YW b
R4- 3 R3 V -19 WD 2006/ 004915 PCT/ US2005/ 023251

lO%@r e RaV' fpbseet or igelegtar from. o grop, copgstg Pl s@h sy i) -

-S@)£, 4ebi-nedr, a3, pgRVi ded above. [00129] It can be
readlly appreci ated that the conpounds of the

[0G1Vlent | o cestais empedimenterWoissEHetrs. I n certain
[O(ﬁ odi ne@]bﬁ?d ?I?grrg&mrer]gtgndgnent 1a !dﬁ— ' é%a’ r%—?— I\?— or

n so e tonpoun
NRéfrruIa (I) conprises a m xt ur e of (S) and (R

ntio e t he corrpound
10618 ot Brepit e‘(llg%‘? ey, WOTNET MR e "R
[00R20]Q N, WE isRBsenlt ar hes, eS-RB(OR, -S(B%r, _QHQ ’ R?HRIA, rCH\4,, e

N}%_I\%_(_:’%p%,,g_pscrl pt n are as defined above in formula

[00121] In certain embodiments, W!, W, and Y are each -CI,-.

[00122] In certain embodiments, W'is -CH,-, W2 is -N=, W* is absent and Y is -CH=
or -CR',

[00123] In certain embodiments, W? is -N(CH3)- or -NH-.

[00124] A' and A* independently are C(R®) or N.

[00125] R'! is selected from the group consisting of hydrogen, (C;-Cs)alkyl,

(Cs-Cg)heteroalkyl, aryl and heteroaryl.

[00126] R'> and R" are independently (C,-Cao)alkyl, (C,-Cao)heteroalkyl, heteroaryl,
aryl, heteroaryl(C;-Cs)alkyl, heteroaryl(C,-Cg)heteroalkyl, aryl(C;-Cs)alkyl and
aryl{(C,-Cg)heteroalkyl.

[00127] In certain embodiments, R' is para-cyanophenyl.
[00128] In some embodiments, the compound has the formula (V):
Ra
WZ
R“’Q
R3
v

-19 -



[00131] In other enbodinents, the conpound has the

formula (Ib): A X, NNRL (Ra)n 7AMNR2 R4-Q MNL-R3
wohooshesasRa, R, R2, R3, R4, A", A4, L, Q X ra@W/US2005/023251

subscript n are as defined above for formula I

[00132] In further enbodinents, the present invention

provides a racemc m xture of conpounds la and | b.

ond Q8L ooy g I GRRATG 1

[00RD] Q NllcaRBe rdatidy uppecotatédthatiRRe carByoufrds, of Rlle, in¥¢ntiol\dxistlin

. X and subscript .n are as descripbed above in .
SR, e O Taa R Gh S Db (REREE O g3 e Someeund
In sB@s eBedifiRhRLthécdmhpdahd of foZBulV(X) 2000104 ddidture of (S) and (R)

PCT/ US2005/ 023251 O R' Al X. (Ra)n (~"A4l NR
Cnaporgs’s: R3 ||b where Ra, R2, R3, R4, R', A, A4, L,

[00f30] X andy s4hs&hbdimhi 2R RBmpo@RIGiak BRE ARV E)! N
formula I'l. [001351- I'n further enbodi nnants; the

present invention provi Xr,\ﬁBérri c m xture of
conmpounds Ila and | {R9),—00436] Inchertai n enbodi nent s,
- a-conpound -of -t he -presentA*inNenyfon i's in a-solid- :
form. For exanple, in some enhadi nents, a conpound of
the present invention is i nRi ¥ cr§7§?al line form In
sone enbodi nents, the corrpgggpd is in an anorphous
0

form [00137] In certain e di ments, the conmpound of
whérb 8, [R'eRe B, Rvém | bnQj X aad subysipah hieres defiimdrabbraesin formula 1.

ity of at |east 80% at |east 90%. at | east 92% at
00PHT 1Y o 36 oRis R e e s i ogyys GBRT 92%0 @
A1
|//

X\N,R1
a

R4/Q’N\L—R3

Ib
where R?, Rl, R%, R3, R, Al A% L, Q, X and subscript n are as defined above for formula I.
[00132] In further embodiments, the present invention provides a racemic mixture of
compounds Ia and Ib.

[00133] In certain embodiments, the compound has the formula (Ila):

o

1
(R®)n ZA]:X /N R2
AT N
RA-Q N~ —re
Ila

where R?, R%, R, R R, A, A% L, Q, X and subscript n are as described above in
formula II.

[00134] In other embodiments, the compound has the formula (IIb):
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6.4 Preparation of the Conpounds [00138] The conpounds
of the invention can be prepared by a variety of
weynicetdis or sem synthetic techni ques. FIGS. paT@sa006/023251
the Exanples in Section 7 below provide a variety of
synthesis routes to the conpounds provided herein.
Synthesis of appropriate starting materials can be
prepared by techniques known or apg.rent to those of
skill in the art or the star;‘n)naalﬁérlals my be
commerci al Iy avai | abl e, A sy ance, such materials
can be prepared a@m&%dlﬁg tg ge met hods of U. S
Pat ent Applications No 60159 Al and
2003/ 0055054 Al and Inter natl,mal Publication No. WO
02/ 83143, the contents of Rifchlafe each her eby
i ncor porated by reference HT its entirety. [00139] For
exanpl e, compounds of the |nvent|on can be prepared
whéte RYRY RY RE R'.he, Af,al, QoK ang sstssbepre, aroas desdilfeidl @bove in
verﬁ ons t her eof apparent to one of skill in the art:
forpglafl.y N R1L X NRL X N A NRE MNR2 A4 NR2 HN
- [ooss] - NH2 1 ¥nefRdr dibddimahitdRBhedrdde inventibhgrodiey/Lrasahie i xture of
t he roduct c can be prepared fromstarting materi al
COH%POL‘B‘? bor exanple according to WD 02/83143,
[00¥4d) N9 t%@éﬁaﬁ“&ﬁbd@ﬂ‘gelﬁsea%lﬁ u?ld%mh% BARbnilihhOSR 1195 solid
skill -21 WD 2006/ 004915 PCT/ US2005/ 023251 in the
formar For fRemplenigitsame embpdimenis.at eonipatied iy preeenpinveitippds ng
e act | Lyvative
cr y!@ D?J bﬁlﬁg& &oﬁfé e?)ﬁorord]ﬁ?et%gs {316%1% E ﬁgrl%‘guaétéﬁ%ﬁﬁmg§foﬁ%.
[001371] er medn ad¢rairberclanitents, decbagound dfthegnesgot inventienl in a crystalline

o Bk PR B A3 RO 1S40k ESER, o

lease®8%pl es bel ow i ncluding starting materi al s,
react ant S, react i 1on condi ti ons, i nt er nedi at es and
pr L€ UBES preparing the conpounds

[00P38)t he The¢epdas ¥F the indentRBRaA Bélbreprediv N earddpyfsynthetic or
schene, the exeg&lJ ary schenes in the exanpl es bel ow

SCTRRAIER® (e n BT oA, the rermpdys ioRection 7 dielomy prPYide pariety
of sgﬁﬁleéﬁ Tolite@RPHE E(Brﬁlscﬁmgmtawhaﬁhe?émsgifﬂth@ﬁto? aFRBpiRe aleRg

tered before, during or after reparatlon of the
matiqgale r:@dgbqilﬂ?@r@dvarfte@mmuwﬂ@mj or hmal%lmq thegeef skill in the art or the

stal‘aﬁ% hll%{egglrs] %alylb@ c81%gfcyll?1%§%1 a%leg {n@tgﬁ af cH rn?a?erlals c]gn be
pregdeed dccomdirghe tlarmetlmds lof e Bgﬂantzl’eplﬂlhatonp NOB é@f)l/ ﬁ l;ﬁQj papsnd

200%@(%”60 eﬁj.\a\xh I éf’%? 3&1@%2/ 838%3 eerctgﬁ §nts of which are

cach QERE} inBbrporateti by aeBeh@ch ¢ entp®! ecti ng group. [00141]
The exen;{rpl ary rret hods nd }he exanpl es descrj bed
(0038 o - AECTHIRR EPEPGUPES Bfthe fyenton sap b PrepRrethiceeniing g the

follBk g OentD oo HRES I 46 tASedflaPhdriM Go SREIIRPRL tHeher eof .

1
Y. — f\,[ : C\L .
\A4 N/)\( R2 )\/R )\r
NH2 Y R3 R4,Q

b c

In the above scheme, the product ¢ can be prepared from starting material a, prepared for

example according to WO 02/83143, using techniques and reactants apparent to those of skill
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6.5 Conpositions [00142] In another aspect, the

present invention provides pharnmaceutical conpositions
woaoosmodub at i ng chenoki ne receptor activity i nPOUNSH®S/023251

and animals. The conpositions conprise a conpound of

the present invention with a pharnaceutically

acceptable carrier or diluent. [00143] "Mdul ation”
in the ar[mlgolf lll%EallQ ozreﬁg ‘IJIHB ngterbe ?ﬁﬁ%ﬂ "f]eq'%l b l:zlnybe 1@§ctéﬁs\§1@1 a

eréin in LT Ous ornms, 1S to enconpass
actiamtdderiviasm ofagbﬁﬁ)s rin typartd m:latea ptcdgcztm, sitaraediAteb can be reacted

00|at

w8 4 e SRR R e P S B RET RISt Sedtepags of e

invéRies pieafroviddidn &mmﬁapmn‘p@w ﬁnommnmmlsgeﬁaﬂeaale,l reackamits, reaction

intended tQq, enc ass uct onprising the
congiBEBT G RiAt Sof BRTEEtS ANERp e e G Bep R uaeads of the
1nvérft10h REf sahffdlent RS dbo@Sschamly, (R S@plarykbhehied @3k dxamples
directly or indirectly, from conbi nati on of the
beleypand the égchingridiced-ent s in the specified anounts. By
[OOIARﬁ ar nagsdtdrealilhy th@%ft%fl A rEciatk that fhe gﬁ%ﬂ{ueﬁ‘@ arfFY efdki@d or

ent -or exciplrent rmnu e conmpati blewth the other -
alter értﬂgaeéqic alutisg olfaftehprep@'amn dtthlﬁwtqwmmcaff@ﬂémta@d thatignitable
[ ther [
adj strgentg ndgnf?l tons O(eg e%peaa[rtnlggsllgﬁ]/e -wgtﬁ: 0?1{ ﬂ%glg%% ﬂ%((ﬁ;%tll'] élally one
of skﬂl mtt]iH ai't wﬂMeniglnma than procastive grioepst thay teenepesea e Mérdlk praparation

of BRSSP A P el Ao ey oA R i

protedfihdigteug. he step of bringing the active ingredient

into association with the carrier WTlch gﬁnstitu@es_,
(0064 or o exemplarygacsharls pdjihe grasmiles depqyivge AaFE are ipgrative of
the @r@&myﬁdﬂh afQHBR Shd doRtfuca heLRIBR MG oy therdbf or My

2 WD 2006/ 004915 PCT/ US2005/ 023251 and intimately
brlﬁélnélmmﬂLﬁﬁmﬁve ingredient into aSSOC|at|on with a
ui d i &l cdpositi

[ooghﬂ a?}l@%ﬁcﬁﬁ& agﬁe}p@tlfe g%éﬁgrlg\%hﬁhrglgrgvﬁgg }L}ﬁnﬁﬁ% ltlbc?t cdtipositions
for m’m@ukaasg chethokine reveptat actimity inrhunizes piseanirads uThQ:@MPOSIUOHS

Ll t .
corf R R e SRR el G0 LA B SRR i
dilpnncess or condition of diseases. [00145] The
oo oo SHLSRoS 2R RS 0D R Ao P Gy e

its ¥@louS PPl i€intodded BRhe&InSpasd dnbapbeism, dRaRAY panalamta@augm @hd/or
i ly susPenS|ons dlsFerS|bIe pomders  granul es,

pargﬁllﬂgglpgﬁ &1 thg 3ty ity asswg u agfeculag ch Jeesptor, preferably the
CxeRMbdeRtor. C’i@f?@&ﬁi b §s1ﬂ1(ﬁlt’ 13 Q% hfeféfn Qifndds & éﬁ@bfmpﬁs a product
prepared accordi ng any nmethod known to the art fo

compresingdhuspaeifiod élfwhqma(m ig sl specificbampo tighentedhds well as
an@&ef{i fhe f\ggﬁﬁ ?éshfm? EIZeJﬁ?%r n&i@’é&r@r g}?&%m%pla%{ & RIGEBied

rom sweet eni‘ng
ingegentssy thefsp@vitadi arr@uagelay gqhanndcemtlca@y aggeptblge’ain meant the carrier,

o R T Bl ET PO B RS bl o
delétatodcd in¢eedipigit@stiedt i n adnmixture with non tOXI C
OB T S e RS EPL SR 16 B S S ompouns o

thlseﬁﬁ%rﬁbﬁ H‘Ia§ cOBXEniRey BereRXRAR Ehit dd’é@g’etfoﬂlh hlﬂﬁﬁ&}sbe Iﬁrbb‘alﬁed by
as cal ci um carbonate, sodi um carbonat e,

anyeofith Mt ptoeshHeown di the GHiof RIBHESH KAk Ié@th‘@qsd?ﬁ}‘ild&tt 1%@%%

bringing the active ingredient into association with the carrier which constitutes one or more

accessory ingredients. In general, the pharmaceutical compositions are prepared by uniformly
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di sintegrating agents, for exanple, corn starch, or
al ginic acid; binding agents, for exanple starch,
wgebm@toos18r acacia, and lubricating agents, foPCEXNSnEM23251
magnesi um stearate, stearic acid or talc. The tablets
may be uncoated or they may be coated by known
techni ques to del ay d|S|ntegrat|on and absorption in
andé{}&a%%x %l’cl)élg%ﬁ‘l's %Iht?v%\}légre errt d gg?zs%%géc;enb\xltﬁ)r P?mg ganaleli ora ﬁnely
dwltiécnﬁahd_eh@m oredoett, iaid thendPne@sssatlyyshapiyiy tmsmmmtearoahedesned
ycer dlstearate may be, enpl oyed. The al so be
fon%awdfwe phaETaReRHiiA! HREROTIOSARS SoPORG Hleiihif an Rt
sufﬁ]o1e%5§> PO&ice thelRGir 2t reanhod tl*%@)'ﬁ@(%%‘bl%@lﬁlﬁéﬂ@fﬂﬁ%@i@b c
herapeutic tablets for control release. 0013
[001:’&1 mul atThea%améfﬁeuB?aépomwltway cqjtaiping dechseingisgicaignay be ina
for? %l&bﬁ%%rhﬂﬁg aRsiBRle, %M‘ﬁl‘il@ﬂs nuctchgs %Eﬂgé@ ah{ﬂé}b'h@gf &Rt
I's mxed an inert solid diluent, for exanple
susgeabiony tispasiblspratiess ot mhoylesrephisiophdetl assofk sasilas, oppyraps or
f I 1
ehx?rg (Eong)%af’f)itoh{]:ﬂ& Wag‘t%eutllglegr?ﬂgﬁ ';rgalry%eﬁﬁgbglaﬁgn ta&c gdrmce{%a rrg%lcﬂ{btd known o
to tl;meanfmt theinhanufacopd @ p}ham‘abéutmal compogitipnsendisych cp@l@qsd,fiqns may

conlE P R CCRE BN GO oyt @it hl

flav@HAY ﬁgiﬁtsw(ﬁolﬁfo g AEUE amSprssmmag l@eﬂﬂ@ $n mﬂb&Ctdb peovidefphemiaseutically
are sus In a ents, i . . )

el OOy REPIATRST G S I GO Al 4o 6 S8t eyt gegiture with

nonptEv%Q)f)llHﬁ{aE‘éﬁltl@ﬁlyl AEQDEDIe SXORPidARS liel A8k @iable for the manufacture of
done, gum tragacanth and gum acaci a;

n r
tablgﬁssélwggwg)e%}tsr 1%@1': bg, ﬁ(@ eg@t@p,l@,sm 9111}5:§tsasuch as calcium carbonate,
BhospAAE Rrdhul d
g AU el o SIS g
disiotegatngvgentsf fat txangdd, den sfanth, exalgipicacid2 Bingyae 29@1687 togample

PCT. / 2005/ 232 0 t
sarkl et By R e R U SRR s, siaric acid
or telbai’he tatdbts nia@be anm@hbiedbothsy nfapbe eoeaedﬂiyd{nown techmques to delay
. .hept adecage Ieneo cetano [ odu
s B Eoh g e O erepaebira] i ParBaghy PG ReR e
actib@bi et aaei@dbpeatidd. ForkReachple)a tﬁhkﬁ:JTBI@SmatB@eil)mohyzetgﬂwb@hﬁlonostearate ‘
sor bi tol nonool eate, or condens tion §:$€
or gyl ifteasic TRy W plpey Thay may Aorte caily seﬁleﬁiﬁgﬂhq'f‘%ﬁdﬁwbed
in 1281 B8, \d4 b idsok, 186 nyﬁiﬂdd@zs@s,g‘m o ARGt POLMBEINY kB for
sorbi tan 'nonool eate. The aqueous suspensions may al so
congohielepse- one or nore preservatives, for exanple et hyl,
[00?&[64” pr %%ulat@m@%lro%@( @ﬁllé s be %@?en%rd agR4 g@ﬁ{n%ép@ﬁ’les
avo Ing a , one or nore
whmeheemmcgmg@dwnsl,s nsmﬂhwalsarslnc:ﬂt sl dﬂmmgafoc treamipie, calcium
0014 e e. for t
carlgsodlgée%%ql?{a p%{rﬁsgﬁ e P?l?/agﬂ}l noéra(se I{J %etlatm c uf%v S&SFCY he actlve
ingfe@ienteiX afipddevidt asthi & a0 Ioil,mddiunV,EfOIOaxbmpEepsm oibj liquﬂiparafﬁn or
I co%pnut oil, or in a mneral oil .such as liquid
OINgaf fin. The oi |y suspensions may contain a

[ootdvjcken |Atﬁleé\ﬁ%ﬁ§pen§1&{s cBy@th@active anvwadls iMadngixfed with kxtipients
or. cet al cohol . Sweeteni ng agents such as those set

suitalle {7 thmoRTachE Of 2qUERRSISPIRGNEGEND W RIGIPISES AERAuBPeNENG agents,

for B{Mﬂl%dﬁmp @AI%@mealy%ﬁmow RRANRENDse, TRESS-

onposi tions nmay bé preserved by the addition of an
pron:rimetbdi@lekﬂlame sditin algingtsclviieylayitglidqnegerairagacanth and gum
acaB‘aScH & v&? &y élthHIQﬁ 95 2 AML 88y IR ShobHatide, for example

rep atlon of an~aqu
lecithin, or condensatlon products of an alkylene oxide with fatty acids, for example

-23 -



suspensi on by the addition of water provide the active

ingredient in adm xture with a dispersing or wetting
wagenstop4asspendi ng agent and one or nore presePTaISY®S/023251

Suitabl e dispersing or wetting agents and suspendi ng

agents are exenplified by those already mentioned

above. Addl t| onal exci pients, for exanpl e sweetening,

flavorin r .
polj['%‘(él [hd nggg&??téogﬁ%%}fu%ts 0?@%/ V%lﬁigxlgee\tvﬁlg ﬁ)‘?‘l@ Rhain
aliphavicedi¢dhols, ﬁ?&m@ipﬁ@hd@&deneﬁﬂybnémmtmfol ootcdndemsataent products of

R T R e L N

polff&’fyetﬁﬁl@fi@icﬁbltd] elisheblpas, af tordensation mbwamof@fhytdmesmde with partial

emul sifyin nt s
estarndqitvad frymée%%c:l#%d g‘aﬁ%? AT dSS it el Relyhdeng sgybitan
moﬂdﬂ'@atet ‘THQQcﬁl@@ﬁs@usﬂéﬁ&b‘ﬁs@hiyygléb%ﬁfa[ﬂ 3@ op RRSPRade @ Ses, fRr

exanpl e soy bean, lecithin, and esters or parti al
exagplesileyl.chemr reRyLf - Bydreabenzoaie] g 04 AThealqring|agents, one or more

ﬂa\%ﬂﬁ% 9% hflesnd Jrlor ?e”@%% eﬁ ggén@@ sudRE O &R sacBiMfin,

-condensat | on pro ucts- of said partial esters wth - -
[00&48)y| ené)lbo@uamsmmma}ebcaﬁqpmdatp@by snspending tbnectiye prigradzant in a
veggﬁglg fo 5 \% rexarr]n e argg{u g’ll F)Bga@?%sg}l%%ll%? 95 ?bﬁ‘t 0§1W81el'i1%%ﬂgral oil
suches fu(pﬁdirpdiraﬂ’ﬁdTm diﬁy @B}&Bﬂtlelm may @y 5th101xem1ngxmplf<ﬁ example

bee?\%%/)g,ﬁguglt I’a@ﬁfgno%teyi?]g l%ﬂe’g}eﬁﬁ%%k%@ﬁ?ﬁ gﬁs{#gsre%%te fort?lé{lgcyve and

flaRkigs Qgéﬁ@shhééeoeadﬂldecf ﬂo@a‘t‘&ﬁdd‘e@paﬁkﬂﬁbl@ SlaDpreptgatR@e TS compositions
[00152 The ghar maceut i cal nposi ti ons rra e in the

may B pcestved bytths 1ddidiqnigfag @I&bpgda%au@aa aScgbIoAc genous

[00B 445 PENS TR GhersThlE §0\§&’e?§ﬁi\'§grélﬂlé§§%t%f‘e Ifopé)gq_irﬁ‘ﬁ&l%f an aqueous
according to the -24 2006/ 004915 / US2005/ 023251

suspensian bathe additing of Welsepovide HislastivH BPedisntrin adpixise with g

i B BB B Ul P U SR, ke
dispeagingbrsuettieg zgests end suspindjngegelst &e esahplifiedry grose already
melgt?cisngg SolngAcgcfJ ({}1@ n%xc1qgegll)fs! or%%%ﬁ%te ‘E&é"éténlf%ﬁ%fd%g%? coloring
agehispmbyiilanee: ghewht. Anong t he accept abl e vehicles and

vents_ that may b enpl.o re water, Ri.nger!
(00T 1 or s BT coBRRR G O s r B SLhaY PROE e form of
011-@{j@ht‘éf Sfulsiofd Thé by pHabx @by B¢ 4 ScgtaBleCRIN TR Bk dn@Nablive oil or

npl oyed as a solvent or_suspending nmedium For _this

ar aﬁm @b $B 2 FHyer|odlntpr exangdle Bawid ppiimeor arpiusy ebthesse Puitiblsy
em§l¥1@§19§£éeﬁtsm%e n%ﬁllﬁly%d&ﬁﬁb g@lﬁs f&)tnaxaﬁiﬁg' ghinORacid 8t duvn

acids such as oleic acid use Iint reparatl on
tr ag;rf:antlm Jn@t.t,ltaélkymsulnp@gllcssljratrﬁbﬁe fa snpoprlnaey llﬁfalhtlméthm ércbesters or

paﬂuﬂ‘é@t@ 'd%HvéIPﬁ(o Ifa?l‘g P8 ?Qfdﬂ%itélta%f&dep f&r&]@l&?{] @)rgﬂfm

03|tor|es or rec mnistration o
moifdftﬂe}me emdrqzlmﬂeltsamnsprotamsbﬁ thersefularagich befers with wﬂnglehh ex1dc, vy

on-irritatl exc
ol b s ARSI gty Bt o SHHRS oy APaEh g owectening
and ferbahg dgeaper ature and will therefore nelt in the
rectumto release the dru h. material s include,
(00BSH] ar o G P 6, e IBABIBUY e P SRS EF B Sreple
OIyQQrMCﬁloﬁylexﬁeOQ*léfﬂ sofoRbl &reRE6sY, Sﬁkﬂﬁom‘ﬁﬂ@cm maQia3b UBAIS a
1 es, Tutl ons, or . suspensions, etc.
demulcent a preservatlve and flavoring and coloring agents.
[00152] The pharmaceutical compositions may be in the form of a sterile injectable

aqueous or oleagenous suspension. This suspension may be formulated according to the
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cont ai ni ng the conpounds of the present invention are

enpl oyed. As used herein, topical application is also
worerstootasi ncl ude the use of nmouth washes and gargise®s/023251

[ 00155] The pharmaceuti cal conposition and net hod of

the present invention may further conprise other

therapeutically effective conpounds as noted herein

| i g NEert! SALINERRAIRL agents which

oM T T Wl o BRI il Aokl BRTERNARE agents whic
have beahi hentinsed @ose. Wbt hiodk ugéctajslepl[eﬁﬁmﬁcﬁﬂ méynalsmiot shsserile injectable
sl FFR5E g e RS SRRl A PN P08 e cxamte
as aas@titioh &t BBibn@né dioh Aﬁmﬂaugelmat acbéplahh@vaum:é@ aad dcblsaﬁssmat oy be

em@&.f%é%%%g]tsq, the {?tuotéllrfl% 1150{ AN ﬁCt Iv}ﬁ 1 sol-ﬂ(,‘%n In addition,

steril§,UtXe@6ils ark Sorﬁl@flﬂlcﬁﬁﬂy Biapieiel 45Q solvehtitsl SupBhdiBd ﬁlediLiﬁhFc&Shls
mTaIs i ncl udi ng but not limted to, primate

purpese gny blﬁ%g)ﬁ‘éi)oﬂ 1@% engﬂ@@ﬁ 1xlcél§5léltg§ynﬂ15p%@§no ¥ dglycendes In
_ adglﬂfb@sfatt(} &lids such ﬁ@&bfc%md IRk Sisc Mt %@;%’aﬁo‘ﬂ%f bk &:@abl«ls00157]

used ‘herein, tg rase medi-ated condi ti on:
¢

[00b$3] di sedde coran@mdsa ef e@sq@hmaglé@namy Asorhepdmistigiered g the form
of sﬁﬁ[ﬂ)‘glt&ﬂe‘g q’or?%gt%laa% t%ﬁéatﬁa%g% ?%%1}3 Hﬁ%&%é gott ]i?u\ﬂtft‘)i}g can ﬂe%?e%ared by
miximgshp dmgrwﬂt asuBXORBoratiiating %cm'igiu tvheohi iswlidsat oﬂdialar}es ul t

tem@grﬁ}%)é(eg’% b&ﬁﬁéat tﬁe %thiagmggrl Eﬁ:\%l ex Ft)}?egé gre onﬁ Orectum to

reléasy th€di@g., Suchintadsriattindglydeatugt areniog tigited t, a&maysuwhrsmd pkﬁyahylene
qd di seases), or, decreased CXCR3 expression

gyfdltading to, e.g., certain cancers and angi ogeni ¢ and

[ooYRfcul ogRPicpichBhsel @shnthl SiAMELRKSS Jellick kS RIMOADST s\@/\%@n@&%c
functional activity m ght arise as the -25

confappg the gompoypdy P B2 prysynd Py onion aeanplpyeds Agygepderein, topical
appﬁéﬂfoﬁ%ssél%néﬂt f‘(ﬁh&lrﬁdé’mé Gl 91 ‘ﬁ{cﬂﬁl \k/é/shgsoan'agﬁroer’éﬁpr ess

CR3, 1 ncreased expr essli on .
[0015ﬂ‘] | anmmdthe n)yaramlewtlnm Fombeseienn and methm of dredmsgntanwntlon may

ﬁlﬁ%&%&%ﬁ)ﬁ%&% c():tﬁclgr (_‘)cﬁeg?ﬂ’eﬁﬁ‘cfsa%g ﬁé% ﬁ%&ﬁ’& %g‘ bsol%tecf Higp (V?ﬁ[el ai’aet ﬁually

al'so arise as
appﬁiedsiml the néatobre woRicnentios of élb |abarVeb1yermehddspaW0ilagh:ahmndﬁﬂoh§1

4:1 cLele CXC chenoki ne, increased chenokine
exp ssMﬁg to, e.g., inflammatory and
[001F8YUNOT @ bihcAlied fayp e, ﬂ@m@em igredtich I@reaaasﬁletmdsdﬁweamged

henokj ne express medi at ed condi ti on 0
CX&B@@&@@ E@O%?fﬂn Is5es5P hY 6%%5?%& £9 3,subiegt havang 589)1 2 disease
or doRARBK Qﬁﬁérﬂieﬁtl&ﬁ%eét% GhoRR I cafipduitl bY conFDARME L the

CX CR3-ned|ated condition or disease is one in which

inverbigni Hici“sebiest” iedefipdherin todnglydegpipalequch gy mgmmalseincluding,
but'ﬁHfjl%ﬂtéﬁ' taq:)rﬁﬁ)an%' (E IGOHUIQEJ’IS) @b%?%ﬁ@ep( ags horfes; gﬁ% %s cats,

ant'agoni st resul I n Some | mprove in pafi
1abb1§l,ta18bmmgmdlthedtke | east sone patient s) [ 00158] The

[001 mlu t "t Oer aEcF HEIGI "%hé %{hlgfef ‘%Sitd n?(zg #5‘ qud%%%% d S?E%F,I"]and

conpoun
1e1altndqjhm§emﬂ t«errnsmﬁeln mal condidmocimencetizal iy insppeopringes t.gless than or

S bein t . the ‘
oGBS eRe, CRCRRAREhr oPRaiite SRCHTCEBY oGPt pisp o he resu
of CXCR3 etpaebsioRfin ¢ twhich ndHhdllycdoaidt e)t;@esplcemﬂ increased C}\CR3
devel gpnent of or .alleviate to sonme ext ecp é)ne or
eXpggssipiy deading to, e.g., inflammatory and immunoregulatory disorders and d1seases) or,
decreased CXCR3 expression (leading to, e.g., certain cancers and angiogenic and

vasculogenic-related disorders). Inappropriate CXCR3 functional activity might arise as the
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synptons of the disease being treated. [00159]

Di seases and conditions associated with inflammation,
wonbmobsas and cancer can be treated w th therPoTasSes/023251

conmpounds and conpositions. In one group of

enbodi ments, diseases or conditions, including

chroni c di seases, of humans or other species can be
remd{ hf Gabecks W gssm tﬂ# Qi gﬁ]f’ch%lfomggﬂ;f%?) ﬂo't‘@ﬁ:% s9 e CR¥ fRreased

I Seases o con Ions 1 nc e: [ ammat ory or

CXEeRBexkpessici (bedisg o0, 82 nflsinsayet end pnmwapéeplaaory disorders and

diseg%/ei%ﬁér nselgst,ela\e&é(%% p?e?sglgr? ipffpd 1{0u Iglgfge d)%l??} l%nbtl%napac?w}t mlloht

alsdlirBeas®s resali oNctagokin@isedr alondalyS:el@é,\ehlcth@ﬁfaHy dv @ot secrete a CXC

coljtis, ileitis and enteri ni.tis; psoriasis
chegiQHing, r}f“rla%iffm) NG EK PRSI iﬁila% &M’E#‘?ﬁy@g
1nn§t%?émlato@§ 8iRb1ded QhdBlsédsésy or @chREdl cﬁerﬁ&ﬂﬁ@@;&pressmn A
ernatltls urticaria;, vasculitis;

CXEBanurriased wnAigienohiliase way bs eRaealy onBtHally medjated by
| maé;ﬁéﬁla&aé‘ééﬁ3 Bl cBOSH GetfhieS Wé,eﬁ WX CreRnRbfLRE le@d_mon or disease

init ypersensi-tivity |ung drseases, and

is oh kewhi¢lpinodulatisnrfEUHER tiesdsde somesefieht orgile aﬁiehlmmglcsndltlon or
{

d1sega Q f | é’jlig%%gl%% o%?s:iq kee?r{gtks 01)1 l’s’l%ﬂi'y{nil}ipgve% eﬂgl j%‘g{?l{et?ell -being in at

ba@b@ﬂepmknmpplu itis, and the Ilke (3) graft rejection

cl udi al I, raft rejegti.on ,, hos .
00}t crue ey 8 i St udeBl SERURP ap B RERlsES I af pagubieet
conifoned theli SilegReR thabivbgiedl or mdﬁsllré@dmermffhanmx ystym, animal or
hur{\a;igﬁ?ttrllss lgeslngasr?ggltptg)é'ggeel:nggl 1;31{7 getamgaél %&e%(cg?éo%%o%lo? ro't%er Jinician
or tﬁéﬁ@ﬁiﬂ‘i@ént% &eﬁaaaa)elopﬁﬁﬁm hildviate to¥BAe REichi dhe or more of the

hepatitis, E ritis, sepsis, sarcoidosis,
syngpipafche Jiseapebeing ireatasl. chroni ¢ obstructive pul nonary
[00% ease, fDlseE‘?%égg sl Eblﬁilt?dﬁg 28606€1 wirh Sy ig%n ihfcBPIR hncer

up i nents, di seases or conditions are

cantbleelaat@di withtie pregsnt @nponids@RERBNpasHions.dn oneExranpbambsliments,
di se

cischod TR RSB GG B8 Lol R o B B A0 2 rearea

with nﬂlvmuocsfbfa]‘mlhgﬁmemm These ﬂeseasascﬂrwbadltlmatmdmdqn []a)ynfaalmnatory or

allea@gJ glﬁ%a&gste s%glh ?ssstylﬁt%pgclca? eglafiaxaq ) thglgeggéglalh&Péy responses ng allergies,
insdcMBRHRQHLRNYs @RS Fooa allbrgRaSBSamh 80k )vePliedaedsalilc as Chodin’s
present methods_are directed to the treatgen or
dls‘f?ﬁ%\‘/‘@ﬁﬁ%‘h“&\‘tls ilfitiseand guteplis; Vagipitisy RIpassan é‘tfié‘ﬂn?%‘%}?h
delﬁﬁ%ﬁ&@ﬁaﬁﬁﬁeﬁﬁé‘cﬁﬁ &héﬁ:ﬁ%%w(cﬁnﬂamls AR ERfacBdermatitis, urticaria;
di sease), mul t|p1e sclerosis, systemc |upus

vaseulytsmﬁadséw@rommnmemdﬁmwﬁiw jard regpirpiqry sHeraicsidseases such

as a?l@%?cpﬁﬂllﬂlst h er%ﬁﬁhﬁg} lhh§dls&§ésaaﬂdtthéhkéq?ﬁll[lfo{rlnﬁune diseases, such
sar psoriasi s, eczend, ‘uticaria,

as aryhpiés (rhelinzdted end pmslatlm)anulcphjscﬂnl@ms,\ﬂyﬁtemm lopuSter)shematosus type

I dlgl?eéegaglgme%lp ngl%]iqss’ an%gé?? ﬁlg:? 3:)) Igga rrg_]%%;t?o\éﬁnaru 111 éélgft rejection
anddirsfeadest dideas) aild soadiciohd dsbiatéd thérewsh,ding Gasﬁler diseases in which

unfggpeéentlﬂq?:{p%%@g&g%g grl%ttp H‘(F: g]gf 1t8f]‘1r§\g ,;ﬂlﬁn QsP gpﬁltsl r%?g’sms
neukdRP&R} AARE dREREH (igONSzIRIm& ks dischded r&ﬁéﬁpﬁﬁﬁtlscﬁeﬂihglh@ MSpatitis,
The term "organ transplant conditions” neant taq

nephiify, SERSISpHHOIGASIST R WIERHED PHTG C@@WGPPWBWEV%I?}HTH%QW disease,

sin@it8aRd Beh@t’s s%dd%]ﬁé’ In hhodiRk gloluH RYembiEbits, dﬁ@&% @130%11@1'hons are
conbi nation t ereof%'transp ant conditions. [001
i

. ( [00161]
treafidswissegonisis of 6AIRI netionhBxamples af diseasestody tigpteh With&XCR3
present conmpounds and conpositions include di seases
conmonl y associated with (1§6|nflannatory or allergic



di seases, (2) autoi mune diseases, (3) graft rejection
and (4) other diseases in which wundesired

wonbdeamowasory responses are to be inhibited, aBCT/US2005/023251
descri bed above. For exanple, restenosis followng a
procedure such as bal |l oon angi opl asty, is conmonly
associated with atherosclerosis and can be treated

aoo\gle sl'lnédg& c%ﬁc?e?'se HFse g@gﬁgﬂﬁan@@gel&?@i}ﬁ%tv Hﬁnﬁ:{tggjp%]a role

(neeplb:gtm dise&es; mﬁdnopatbmnct thaculac degeoemiden) oh fec timis pliseasenend

IHB% e adm ni stered by oral, parenteral

“nT%@ﬁum”&*ﬁ? Mi%eul ar, |ntraper|toneal i ntravenous,

[00L€DY, i NiBrefedablyetha @iresd:rﬂlhl&ﬁtoldﬁ) fre diredted msheouﬂeatment or prevention of
subcut angous | or inpla i nhal a

discRABAY CORBGR o TR ST R SCaES (o BT fdase).

muBfp1eAd B dRisSEys@bi OMpa &y thBMatb s f B E UMt 6t @thritad, @REro&dlerosis,
together, in suitable dosage  unit fornulations

enceRli#iEs. iR SE S nlepAt s RephriHe Rersiix fEColdpsIsnBROBATY: cgAemy. uticaria,
typ@f&%@ét@sb Es‘?mﬁf th'ljﬁﬁcﬁmtlsa&itféVé’}Mg?c ANt 8okl @8 structive pulmonary
: appropriate for "each route of - adm ni-stration. [00163]
disase, tshigsitis, datmrpsiis, inflanpnatowrioivghdisfass olvdiativ oeritigHirehn’s disease,

R
trarmplapﬂ«glldlpamg @rkinbodsplaee lcg’rdliticme_rTlxd agrmitor gzin teaspldng conditions™ is
B BRAEEE o SR a8 0850 LR s
heaﬂ@pandfky(s ornBdhBirakied &k&bf)yran@mlﬂbmﬂlt%st o about 10 ny/ kg

r day. A suitabl e dosage |eve be about O.
1003511@,/ ¢ PSR agndtinge de s epted o et gt comun%rand
Hfon@m@luﬁ@d@ea@&lc'éﬁmﬂﬁl Q@dﬁiatéef Wil (1) ifflafinta8dig r alt

be 0.005 to 05, 05 to 0.5 or 0.5 to O

d1s<p@@¢sk82) 'g@tpumg e drzspsegyr(@) graggmcﬁlpg g4 @}hel dipgases in which’
yi

un&%& gtﬁgérﬁélg%t%ﬁﬁag%e@fa%r tégle Mlhﬂﬁtg Og?g%hge(f evE. oM nple,
resﬂ@ﬁﬁrszisusn@%g @2325@16: surhodalanlehgigplasiy ivfomrhenlyetspeiated with

o ARGEGI coRGE el Bk o s Goflyly ety

[00461]. O, 50)@3&1m§610th6 disZ&0 t®be 1B0dGind %&ubjpctésmdndiﬁ&@ i 09

mII| e active |n redi en t he
it SR v ien] BSeRBhmes e ARETRS LY F01 PREER g <o
mnb@uidi@atlﬁ@apeﬁta,aeaz anRounels, I, iltexcReiiaDingdc6ioe or mmsi@n
regi men, of to, 4 tinmes per day refer%bly ongc
sube\mf@uwecagly or relargh nhatatign para @aﬁah qagaglgsetal. %
toptca%mfeb@f RIRRFiLEA1on A0S Ral 8Y RIrmantkdf Jl&%tlﬁrﬂ&@étlﬁf in @lﬁﬁsgqosage
for any particular patient may be’ varied and W
unifpanlgliens santainingronyaptiemal p@tttoggrcgahaqmﬂgplg@pmg ach@able carriers,
| d, the
Y R P o R A R e
[00¢@Hpoundn tlteheeammx om dvenmm glhiondlgemﬁevlabh tequilre ¢henwkg receptor

ol AR Uhhe st TRl EbBho o  Hpe per e
patiear idd@ wledtht pemidy tvihivh,can BeatinhinBtehedsh singld ©F aitipde doses.

R RS o RNl R Sy

abdileb at erhbdti 10 thi/Rs pérQiaS/ I R8iitaBlc dOKARY V] b bAdp¥aL @oytoamng/ko
nmune di sorders di seases |nclud|ng ast hma and

per éiia%@b@w& Wite égwéko P§§ d%@ oF abeyt Q{7 FgksPepeih &8¢ ©i range

the %H&Ee n$ bk 0DUTRS @b4 carstiBbistdrd.5ana. 0%9@@ 88§ 3 lofl and
hose pat hol ogi es noted above. In man
admlmstratlon the compositions are preferably provided in the form of tablets containing 1.0
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I nstances, conpositions which include a conpound of
the invention and an alternative or second
woOhercapeusi c agent have additive or synergi sti eCefiSemss23251
when admi ni stered. [00166] For exanple, in the
treatnment or prevention of inflammtion, the present
conpounds may be used in conjunction or combination
An_an . anal inC ty S8I6M
o 10 B LB ALk Rl AR, ke, ARGHAER 0P C Bk BT S0,
75. oamoa) 0,h]|5b10t mo ®R250.8- 1000 %§P& 5888, 6(.0 750.0.00) §e Pl and 1000.0

DALY St 85 SRR LI N e

patibitfid Bé fr@ited. TRe DMPOUAR rAGOR dininisdred Ohiabédimen of 1 tond fimesgper
oxi de_or an |nh|b|tgr of the synthesis of nitric

day Jupigeablypee AL WHEHRSF 82 anti-infl anmatory agent, or a

(004 OKI N@rGHMR BSOS, BBk bvek, Thdt HEPBERSiY dRE &REL anliGFequency of
exanple with a conpound such as acet am nophen

doszasfprr 4ny partisuller prsientrasit barpried prslipilateaeind L}pﬁaaﬁ@ﬂﬂ&ef fgctors

mclhﬁhg (12 aBGyi ﬂ}? r1: B&fic cd?l?}w'uﬁﬁtglgnl;?g@ ﬂ@%@été%hc Blabi¥) £AMngth

er0|da esi c fe sunlindac, tenidap;
of agtivch dfleat cbmkcmndsl‘hmgeabmgy weighs, geneeblrvaltesep oligidgodeeapd e of
jste a ver
QLR L gL B eI S B
and Qlie BQMeEISigomghlyadsigxi de; a decongestant such as
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singlet) and coupling constant(s) in Hertz (Hz).
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7. (R)EXAMPIEEhoxy phenyl ) - 2- {1 [ (1-isopropyl -piperidin-4
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aqueous | ayer pH=9-10. The separated aqueous | ayer was
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brine six times. The organic extract was dried over magnesium sulfate, filtered and
concentrated in vacuo to afford a glassy solid. The product was purified by recrystallization

from diethyl ether to yield 41g of 1 as a colorless solid. 'H NMR (400 MHz; ds-DMSO;
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10.3 Hz, 1H), 7.33-7.48 (m, 3H), 7.57 (dd, ]=9.5, 9.5 Hz, 1H), 7.72 (d, J=9.5 Hz, 1H), 7.87
(dd, J=9.5, 9.5 Hz, 1H), 8.15 (d, J=7.8 Hz, 1H) ppm; MS(ESI") m/z=653.3 [M+H]";
Analytical calculated: 66.24% C, 6.18% H, 11.64% F and 8.58% N. Found: 66.17% C,
6.05% H, 8.56% N, 11.59% F.

TABLE 1
Examples 2-11 -
Y
X
\X N/)YMQ
FSCmNVRQ
. o}
Example X R R?
2 =N-  -OCHCFy SO
3 =N- -OCHCF3 AT s0,Me

S
4 =N- -OCH20F3 ILL’/Q
SO,
5 =N- -OCH.CF3 ",’Q

6 =N- -OEt AT 50,Ph

7 =N OEt O
%
8 =N- -OEt
X

9 =N- -OEt A S0,E
10 =CH- -OEt AT 50,E

1 =CH-  -OCH,CF3 > gO.et




Schenme B. [00176]

(R)-2-[1-(2-Ethanesul fonyl -et hyl am no) -ethyl]-3-[4-(2,
W@ 2206t004d15 uor o- PCT/US2005/023251

et hoxy) - phenyl ] - 3H pyri do[ 2, 3-d] pyri m di n-4-one (B2).

A mxture of 2.18g Bl (5.98 nmmol, 1.00 equiv.) and

687L ethyl vinyl sulfone (6.58 mmol, 1.10 equiv.) in

&L, o) was stirred overnight in a 50 C oil

b th th ntrated in vacuo. The product B2 was
used wi t hout further puriSchemtBon in the next step.
MS(ESI+) mz =485.1 [ MkH| +. [00177]

(R) N-(2- Et hanesulfonyl et h(}/lz 2 flLuoro-3-tri L&,
opkenyl ) - 1V

@h 0X0- 3-{ s ( 2 uor o- etrﬁ@xy) ph{r:)fk 3 4- di

'N o pyri dedHy-3- d] FLnfr“’til n-2- skg-rethylk) - r\n/gleEl

(2) »:The acid chloride "™~"soe
(4-fluoro-3-trifluoromethyl -phenyl)acetyl " hl or i de
waB1 pr epared by additi oB2of several drops of DVE to an
i ce-cold solution of 2.06g
~(4-fluoro-3-trifluoronethyl-phenyl )acetic acid-(9.-27

[OO‘TV‘S]' 1.7R efPbdhd)BRREE SnfBdsirdd a@&@ﬂhﬁéd inGfte@htisiRl P&I14tion

1.70 equiv.) dissolved in 15 nL dichl or onet hane.

No @(é) Q3148 Qpﬁem@ Aanage O b sabstifiing 42 2i2oFifinareethoxy)aniline for
P pﬁ%'tl*h'np ALER L Corh AT B SPR§Y AR £d E‘Bﬁll B it e Ois ds?lo@n in

til gas ‘evolution ceased. This solution was
Sd@m;ﬁm se over 15 min. to a sol ution of 2.6g B2 (5.37

[00?:?:, %(%8'2'333?'vh§ ISSO(%)II Yy %n{] QG&E@% %)&"7g)trpritielt?l ane

ethoxyHdin piy-3 &Rp et 28-¢4 ldyn‘ynldue4-loab K\BZ)TbPemrXE&!Ha bf 2.hgg B1 (5.98

i S St e b Brcete it e LR oL Al ot R B

methfol wak gamddCoveRidait a 4 S07 @Mbmmﬁdomehﬂﬂat&r inn@cuddrihegroduct

B2 F4g s O RN AT ey TR PR FRa N DYBILLE Ao TV

OOWT i fi eqrROW-@DE @EREQULAR IR (461bFo33-B8huor8lndityRghenyl)-V-
[ ] C*fzglldlgnt of SO%ﬁgt hyI ac(:et ate in hl:e(;<ane tygglgn )

(1- {é‘t%‘SﬂI'3' S p3-trifluorpeethexy brhewydr hbiy dpswuuévl"ﬁaﬂpymﬁim-%
f t t
yl}-eﬁﬁrl)yg'cte@%ﬂg';i% g? The %IH‘%FBMHC @eﬂﬁorpg tﬁfhuo%rﬁ@tﬁﬁ Il%lll\e/glj(ag%tgl

as co s crystals, mp.=157 C.
chipigie, waSDCYBred by30ditiky) of seivseeldrepsaif DNIA taND i2@084 edugarsof 2.06g

4- ﬁ)uoul) §§2 ﬁg SJogz%gf&Enﬁ)afﬁt%c zimc} G()aiysr%l%% ?6‘7% }_ﬁlﬂlg ;nlﬁ%é % H]L oxalyl

chldﬂ?d?e (2.2Ammolpl. Mqunﬂ.) dhﬁso(\dzd in) 1=§7m2 dlrdih,lorﬁm&hbne 2}a48vc(ldt,10n

ellsﬁe%%ld}(_%é reﬁc}__t%é lykas ecinglbl at§d i%l ot)lal&alhpqalgf e6ang ftllﬁe'_(sz ffha El)up&l gas
evo‘ﬂutﬁh)ceas%%Zghlé g’-cgutlsoh-\@as&dd&l c&o;H'lee &H} 15 m¥n. %0a Eslstebn of 2.6g B2

. 317§n13101r,|2 OO|eq1H)/ ) and 324 {rgd trlgthgl,aﬂnme (é6 %@C}gﬂdé(z)g gqoﬂv gdigs:fb/ed in 20
mL]d‘felﬁorB%ethglzé)ﬂdbled‘ﬂ)yQED a&é@‘cqﬁ@r)) rc% thh & hQiesﬁl%n% 1ﬂ"!|?_t|)urel&'/j)< stirred at

low igmpergtuge @1 2§ min ghen pgur_@@ II(tQ] §aturgte¢ agueeps sogmm-pmarbonate T he

N

conetBidjed i v&Bo (aafford azladsy so8d 0Thzpro@ucB Hps p@ifed by d@bitomatography

on 5 Bt BB 0 AR S e

Thq dtdthatograpiak ytddnal wasebdnautradtalilzedS2ond 3] /ed-WBFeter to afford 2

as cig?oréss;{%bg/dt@s [{ﬁ' f)' OTA)l %‘7 -g:?g#g F‘g{ Ig‘l%ﬂlza?{?) gIHz?: 'C%7(%3); L_l|°=3 8'(? Kf'g%?xture of

-34 -



Scheme CF-CC O/ O-CF3 OWCF3 0/ OCF3/ o OF \ N

\' N\ I ~sozMe \ N\ NEt3/ M | /~ /M MeCH, 50C N
wol20s/08HAE 2, -78 CF C N NN 3 ~SO2Me  NHZ2 HNpCBORMBS/023251
F)()-,-Yo "Bl C1 3 [00178]

(R -2-(4-fluoro-3-trifluoronethyl-phenyl)-N(2-nmeth
anesul fonyl -et hyl ) - N-

25 |
T I DT AT E RSt A A ST o
6. sm?;)l 46@@@30&'1& 3.5W0S. 4y/(d} Rasitze ), 0. mw@dmeps 7.6016.(BHz, 2H),

2.94 G LA Saabidig Tk ok 168 K PEEN SO 98 st RHE 5D,

3.5 {day] ;=8 4l i@@elsl ut,hesif)i 5,81 (@Beﬁs olbloNl\st H@ m)xg 94 &, 0f6H),
C|s/trans am erota mers in lHjeéArOONHZ
5

3.9¢(9dd I=4F=p0 8 4R)Hz g4 & @dd. (J(:fé 0, 8}—»41 3436HZ f6-4-21 [y,
4, 6%2@?4_&?@ Hg%‘ 6ﬁ%§%1 (&IZJ 618Li)1z 1?{26@1&@;@ J—‘}‘?%z”"SHi B®-7.19

(m,40H), 7(H;7. ”8]@:1“:’,,% 7—&3 729{Xm &95)4 74532&11 (mt.65H) Hzgl}j)@7é 7 68

oy Faf o g Syt 80 DA 1Ko s e SO0 s

Hz, 52, 311; .06 (db=6=200 487H 7, JIIH)) ppR. BB (S m/2H688.9 [M8H]'d Analytical

cal DB, Pes VLR bR b b Tl 372902 Mg 1y 19.40%

F,sSehene D s OOCF3 00/ OVCF3 F3C Gl N/ | \ H\I F
0 - I\ N N N-Me Na(OAc)3BH, DCE N N~Me
E13N cHEeampleZBc NH HNBL DL O O CF3 O/ 0 CF3 N

MCPBA | \ N\ M PJ N Me(ghflne CF30 | \ N~ CHZCI; F3)I
\ N\/ F/ OF/ O

o O._CF3
0 O._CFs /@/
Igs @
N _ Psowe (YL NEt3 oL e
| b o N
NN

Me MeOH 50° C CH,Cly; -78° C

FsC. N~
HN\/\ S0,Me
SOMe Fm
B1 C1 3
[00178] (R)-2-(4-fluoro-3-trifluoromethyl-phenyl)-V-(2-methanesulfonyl-ethyl)-/V-

(1-{4-0x0-3-[4-(2,2,2-trifluoro-ethoxy)-phenyl]-3,4-dihydro-pyrido[2,3-d]pyrimidin-2-
yl}-ethyl)-acetamide (3). Compound 3 was synthesized in two steps from B1 following the
previously described synthetic sequence for 2, substituting methyl vinyl sulfone for ethyl
vinyl sulfone in the first step. "H NMR: a mixture of cis/trans amide rotamers in ca. 2.0:1
ratio (400 MHz; CDCl3; T=298 K) Smajor 8.98 (dd, J=4.46, 1.78 Hz, 1H), 8.62 (dd, 7.69, 1.78
Hz, 1H), 7.66 (dd, J=9.71, 3.33 Hz, 1H), 7.10-7.46 (m, 7 H), 5.14 (q, J=7.26 Hz, 1H), 4.41 (q,
J=7.94 Hz, 2H), 3.64-4.24 (m, 5H), 3.10 (s, 3H), 2.47 (m, 1H), 1.46 (d, J=7.2 Hz, 3H) and
Sminor 9.06 (m, 1H), 8.63 (obscured dd, J=7.28, 1.63 Hz, 1H), 5.01 (q, J=6.64 Hz, 1H), 2.83 (s,
3H), 1.58 (d, J=6.71 Hz, 3H) ppm. MS (EST") 675 [M+H]".



4 5 [00179] Conpounds 4 and 5 were synthesized from

previously described Bl in two and three steps
woespmotdisel y, as shown in Schenme D. [00180] PCT/US2005/023251

(R -2-{1-[(Tetrahydro-thi opyran-4-yl nmethyl)-am no]-eth

yl; -3-14-(2, 2, 2-

trifluoro et hoxy) - phenyl ] - 3H pyri do[ 2, 3-d] pyri m di n- 4-

% . Previousgly described Bl (159 ng, O0.44

d ). hﬁ@@ﬁ@%§éﬂaéhlopyranyl 4- car boxal dehyde (70 L,
0 53 mmol ), and sodi um Scheated oxybor ohydri de (277 ng,
1.32 nunol) were stirred in 1, 2-dichl oroet hane at
roomtenperature for 1LJg. The reactlon m xture was
diluted wi, t;dbcm oro%céu hane, vaash h
saturat ous so |un1b|§§fa te an i Me. The

or gani Jere was Tid&l coroV sOUSaW&@ne&tum
sulfate fiM:-ered, and concentr'd in vacuo, to
afford ZO%IWQ of D1, which wgs carried forward

wi t hout purification. [00181]

(R)-2-(4-Fl uoro- 3- trlfluoronethyl phenyl ) - N-(1- {4 0XO0-
3-[4=(2, 2, 2- o

trifluoro-ethox £§%enyl] 3, 4- dlhygﬁfm&&D/ab[Z 3- d]pyr
% mCPBA )

imdin-2-yl}de B
(tetrahydr@cm 47yt hyl Yo B8 (4). The
compound 4 - trifluoromet phenyl acetic acid
(164 ng, 0.74 nnDI) was di ssol ved in dichl oromnet hane
and cooled to 0& Oxalyl chloride (6L, 0.74 mmol)
was added, then after 5 mn, N, N dinethylformm de
(5.7 L, 0.07 mnol) was added. The reaction stjrred at
(000781 f or  Sompiovnds 4 Sansndiepierdiiun greviguslygescrifed B1 in two

andaﬁ)lj %gtﬁ%%%@an%gﬂ? hé%vﬁ\ﬁ{l Yoo M xture of D1 (208 ng,

amne (182 L, 1.30 nmmol) in
[oonsoghl or Qﬁ)ezhmﬁaeatahvmehmwean-mkwhﬁ)mdtqthbﬂ}ea-[Hﬂr,uw

y
witfpdreRgiara AR AR S R HEDL PSR Mescribed
B1 O\© rn}@nhy airaelR tﬂﬁ@ymsth}mpywy]ﬁzab:&boﬁaildehﬁdee(do ubBN@53 Boland
2006 0049 5/ 023251 . concentr,at vacuo.
sodtpRLITIAERIoN %ng mava‘s%ﬁ PPivEEE Byred g?réfe%lé?‘%%ﬁ%?e at
100&%5&1{9@5&@@@1‘ lh V‘"l‘h@w@ctfb%nﬂmﬁ% klvéebrﬁﬂil}édf\@?hl diéhldrBmethane, then
di chl or onet hane) yleldlng 265 of 4. [0018

washpg wih eapr;@teglzaawuh eodmy Bicabpnabe aibspgr Bhe %gwﬁl?tywva)s dpied

Q Fhl 1% %vr?b ium sulfate, ﬁltered and concentrated in vacuo, to afford 208 mg of
O\Q l?ldhrghﬁtsuplp hen 1-{4-o0x0-3-[4-(2,2,2-triflu

Dlovmckewmy)edghmayd frit andm PiD-

o, LSS g 0L s B
trlfﬂloo:lﬂ-legimybqtlfeamﬁ-l%dlhgdui -paridaf2, G—dt]])yrﬂigldimﬂ-s'l‘seihyib-ii\én

e g ps A Ple I SR 0 2B Prts bl AT oom
tnﬂﬁ@@ﬂﬁﬂ@%}mg@d@e&éﬁi Qd;% hI|t63 %TQ"I elzlﬂgh?ﬁ?lg gtls &ml%ﬁahédhlbmm&ane and
coolsditay @ CTﬂéa Cgigorﬂdé (&a&lero {KHQmPﬁéVﬁ @iﬁ?qegotﬂ aﬁ]ﬂ?dp 8s

din¥Bg eSSyl 1 @t, .07 b ks adRAd TRORGQVNsBEedlat 09C for 30 min.
vacuo. The product was urlfled(bi chronatogra%n(763@b
?

and e Aevenerafiite ool hy Jbhs solBHeTLMRSAFAPbNe Wiy t fmixture of gmg,

kiR ; 0V 8! b Me A )tn
04 B AR £ e Oy G imghan R e
mixbhle wasstitred fbiz)( mih. 8ben(washddHyith Fan@ted aqafsovémqodmh@ blC&Tb@Ete and
brirgemThg Ialgg’aniz 'e%t%acg Mas grll_gd’ ov%f e%n?fyér‘ogég magnesium sulfate, filtered, and
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(dg, | H, J= 7.2, 143 Hz), 4.43
Hz), 4.22-3.58 (rn, 2H), 3.26 (r
wGOkhoe/od485 (d, 2H, J= 6.7 Hz), 1.
2.0 Hz), 1.32 (t, 3H, J—75 Hz) ppm 7.5 Exanple 6
Scheme E F,c ~ ci O/ CEt OGE O/ 1 Gt Fi o\ NI
N ~SO3Ph N NEt3 Mc N N~ | MeOH, 50 C N N Me

con CHéaC%leé in 1[(161@1% u'ngg}Png%\@ég\ivés it ?ﬁ%?lﬂogatg&%&yp&% Fiethanol

witlO® $%raingchiun hidrbadeat didiabmPhbed) catldiop 26bmg 0@

oo 5L T B RO SR S -2 e

tr lﬂﬁ@%(m%tﬂ}zl ﬂ%ﬂﬁl@iﬂeﬁulimw -fe2bpyd-prifith dir d-efioxfy ¥ pRén YO 4-ditendro-
(00,40 -

pyrigls it pinsitir 3 Ybreaty almie (o Bmebynd 4 (265 @R gimap wes

d1ssbl%@d/ 1) diciAGren@ilhsteani @ bole SRMICU NG this\WalBtiSY Wh\eRleaed i n
two steps fromEl follow ng the synthetic sequence

chldregeraxybengbistarcid? 7°hgl e 7Sunngl) ard the sReuregrasedpyprated to
) vloq%;tés}gf]%ereﬁﬁllje 0986 ﬁ{eergac%lon wh WMﬁed ﬁvwéﬂwﬁﬁ ll'@‘% aﬂfleous sodium

rans—am-de rotanmers in- ca- 1 ratio (400 MHz, =~ -
thio@DELE3 pndTorR® @)ithtbmiae.0ThBorgdic laglet, wa&ﬁmn@@ed ovg4nhpdroupH) |

nlagigl'ﬁﬁq&m%%g,;ﬁfige& ?n]ﬁi]'c%l(i)cfafrateéwf! cz(7oij gﬁ?&)goy {5 sz"[?hi'iﬁ)%d by
chr cglndgag ity g%)vrfgtgaggg\;vgh 00% amméitigm hidmwSidé abdickivethethane),

- 04915 P 1023 , ,
IR T e T
{, 12{ g4 WH7)1H)86 (1% ﬁ4) (7%6‘7 315?(& afy, 7.5 &/ 2H;,7 113]'@11 3i1) 5403-4.93

obsclred t,

(dg ST, JEST 3, 168312), [4|\A13H}1mnt ‘2H6 Exd{hiiresd 7%%&%”%& ﬁe?éém;l)lﬂs

3, o@%@\ﬂ)sﬁ?ﬁkf E&fHﬁ&_ﬁ Na(20)3BK Ny 1E), 32N, M= 7.5

Hz) ppm.
7.5 Example 6

nt, 2H J= 8.0
H, 3.06-2.97 (m
t,

(qui
n, 1
43 (d 3H, JRCT/U82005/023251

Scheme E

FC

on
(j\)‘\ /\so Ph (fL NEt3 (fL )YMe
)\(Me MeOH, 50° C NJ\‘/ CH,Cly; -78° c

N
N\/\
NHa HN\/\SO Ph m SO,Ph
F

E1l 6

[00183] The synthesis of compound E1 is described in International Publication No.
WO 02/83143, Scheme 9, page 91. Compound 6 was synthesized from E1 in two steps.
[00184] (R)-N-(2-benzenesulfonyl-ethyl)-NV-{1-[3-(4-ethoxy-phenyl)-4-0x0-3,4-
dihydro-pyrido[2,3-d]pyrimidin-2-ylj-ethyl}-2-(4-fluoro-3-trifluoromethyl-phenyl)-
acetamide (6). Compound 6 was synthesized in two steps from E1 following the synthetic
sequence for 2, substituting phenyl vinyl sulfone for ethyl vinyl sulfone in step 1. "HNMR: a
mixture of cis/trans amide rotamers in ca. 2.0 :1 ratio (400 MHz, CDCl3; T=25°C) Smajor 8.98
(dd, J=4.63, 1.94 Hz, 1H), 8.61 (d, J=7.97, 1.80 Hz, 1H), 7.98 (d, J=7.43 Hz, 1H), 7.01-7.75
(m, 12H), 5.14 (g, J=7.20 Hz, 1H), 4.07 (m, 2H), 2.86-3.90 (m, 6H), 1.45 (obscured t, J=6.93
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NH2 HN NMM CHGB E1 F1 Ot O/ Ce&t O/ \ N N a
MCPBA NN M O NN F3GMe SCH2C2 FSC\ NF O OF

woO 200600418 [00185] The compounds 7 and 8 wer ePCT/US2005/023251
synthesized in two and three steps respectively from
the previously described El. [00186]
(R) 3-(4-et hoxy phenyl)-2-{1-[ (tetrahydro-thi opyran-4-

?Xé{gpy“ 1321{)3?1181659"?909 1d, =43, 1, 84(I'{_% )1H)_|864 (dd, J=7.88,
1. 8mmt une 1064 (&lJ= 653Hzr@;1) 1.4% Tobsoured §, J=@miHz, 3H). MS (EST") 683
ﬁﬁmahydro t hi opyr an- 4- car bal dehyde (234 ng, 1.79
(Mg in 9 nL of 1,2-dichloroethane was added 1.09 ¢
(5.4.8 MDiamsés et $im tri acet oxyborohydri de at room
tenperature. The resulting nixture was allowed to
stir at roomtenperature foﬁc@"PEFUpon conpletion, 25
nmL of saturated aqueous sodi um bi carbonate sol ution
was added, and the re ting mxture was__extracted
wi th di chloor Fanec nL xO3) g conbj

extracgsﬁg{ s heeloAs,dHh K d bring, dried over
u

—anhydr Qus. MM sulpk@ke™ N ntrat ededeiogacato.
The resl'dde Was dried under Vaduuf tjo gi V968 ny of

desired produét FlI, which was uséd I'n next step

wi t hout fuEther purification, FVs (ESI) 425 [ MtH] +.

[00187] (R -N-{

1-[ 3- (4- Et hoxy- phenyl ) - 4- oxo- 3, 4- di hydr o- pyri do[ 2, 3-d]

pyrimdin- 2-yl]-ethy} 2(4f|uor03t5|f Ot

or onet hyl - phe yk@@(tetrahydro th

i opyr an- 4-% - acet gjrpgde (7). @jﬁé e op FlI

(550 ny, I ﬁnpi Fggro=3-triflNu t y ﬁabenyl

acetic &ig &)1 68 Tl ),

mol ), HOE 198 ny, 1.29 rnnol) - 2006/ 004915

PCT/ US2005/023251 and 300 L (2.58 mol) of NMWMin 13

nmL of di chl orofret hane was all owed to sti8 at room

tenperature for 3 days. Upon conpletion, the m xture

was concentrated and 15 nL of water was added. The
[oon8jul t i rMherdoipiirRls WG 8 Xickasiit@sivddtin ted hyd thae elepé Rsfedfively

m.. x 3). The conbi.ned extracts were washed w th water
ﬁoﬁ‘ﬁﬁeﬁrreg'lﬁlés{yg?spélbed&/]er anhydrous sodium sul fate and

[ooggscent r@h.acq- eTﬁIﬁyffmeEYlb al{l%@@trWdrBJtﬁqp@én 4-%lmethyl)-ammo]
chromat o on a silica gel columm usin d
ethsﬁ%%f)yvégﬂ;w ‘é%‘t‘w@lﬂe@?&r@%s

g suye pifElagﬁ%l g, 1.71 mmol)
anc?tlehlﬁﬂfﬁﬁ) ﬁlﬁ)pgfa}{gl-c%%ald.éﬂycfg %4 ﬁ’i‘gyﬁ% mmol) in 9 mL of 1,2-dichloroethane

was added 1.09 g (5.13 mmol) of sodium triacetoxyborohydride at room temperature. The
resulting mixture was allowed to stir at room temperature for 3 h. Upon completion, 25 mL
of saturated aqueous sodium bicarbonate solution was added, and the resulting mixture was
extracted with dichloromethane (30 mL x 3). The combined extracts were washed with water
and brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The residue was
dried under vacuum to give 550 mg of desired product F1, which was used in next step
without further purification, MS (ESI") 425 [M+H]".

[00187] (R)-N-{1-[3-(4-Ethoxy-phenyl)-4-0x0-3,4-dihydro-pyrido[2,3-d]pyrimidin-
2-yl]-ethyl}-2-(4-fluoro-3-trifluoromethyl-phenyl)-NV-(tetrahydro-thiopyran-4-ylmethyl)-
acetamide (7). A mixture of F1 (550 mg, 1.29 mmol), 4-fluoro-3-trifluoromethylphenyl
acetic acid (374 mg, 1.68 mmol), EDC (371 mg, 1.93 mmol), HOBT (198 mg, 1.29 mmol)

-38-



7. 1H NVR for a mixture of cis/trans am de rotaners in

ca. 2:1 ratio (400 MHz, CDC13; T=25C). bmajor 8.96
woOdade/0d#4558, 2.01 Hz, 1H), 8.56 (dd, J=7.87, BCOASE®S5/023251

1H), 7.0-7.55 (m 8H), 5.16 (q, J=7.21 Hz, 1H), 4.05

(q, J=6.92 Hz, 2H), 1.44 (obscured d, J=7.19 Hz, 3H),

1.43 (obscured t, J=6.96 Hz, 3H) and dm nor 9. 06 (dd,

andéO@gE?” 5§' gl%g)lg(lif m}i{k’? TA? m6€ écgqtlarométhgg%\ﬂaﬁ%l%wg'#d st%/EQ room

temp&Rhre) fob2 QafsMtigbr comi)l@ﬁlﬂrﬁ&i@ mixture was concentrated and 15 mL of water
N- (1, 1- di oxo- hexah

R) - dro-1 . 4
Wasxézl%i PSR Ing 0K s Mﬁv %Er?@t?dlwtt% ethyjl agpigis,gQ mL x 3). The

comftiRA ¥k krads V4L \n%sl?cﬂdﬂum’\%t&'aﬂﬂ bhﬁl@ dried over anhydrous sodium sulfate
[ 2, 3-d] %rlmdln yl]- et hyl 2(4f|uor03

andtcpncfenm@fp nf’éhermte% @ﬁy pyn%&yﬁﬁ%tf(%%phwa agilicg gk Gobnn using
O‘V0£nd78(f/5 V\fetﬁrﬁ 3 aggfgié}\am&c%eésﬂ/e@ agithe enfl't& Bl eI duct

69 " mmol
EiNMIbfoopanmwbé NisGTans apidd rotimasgn caT ﬁé 1plgs 09 Mg, CDCLs;

T—#‘*’é%ﬁ s"\?gaf)@% Jlég;Q’gd? 61313%}1'}f)b€% fR° 7‘897”93‘3 1), b907.85 (m,

sat urat e ueous
SH)S 846 WnIENR 05| 13y £.05 of, B6. 9nHwWeH )atd4 (hbsamet a lie7.19 Hz, 3H),

L3 9oayeeal 55 S6THe S A frect SR (Ac S Sou SRt IeR Bjtin 4 90,
1. 9@?&“{@ AL fyeOsPHE ! Uf“%ﬁ o, esghd Bt e }BOMQESIT)%QQI [M+H]".

art over anhydrous sodi umsul fate and
[001:&8] cent (BY-8e(1i1rdio e bexahTdio- oeidiinpy ravad-y ueth§1)-8a { blp-(4-ethoxy-

phi b A R RN Ol B oo
trimﬁ)éomgthg:f-p&nyl)kicw.ﬁndﬁ@m Ré wipduiddn afi79b3 T mgs(? &4&_1&13101) in 8 mL
ofc{gﬁ;gﬁgﬁqﬁ al'%egw%sgé1ox§1y§%g%f‘:{jz9°méﬁ?& gD o of e f?c&ve%v}%%?zoic acid

(77%7‘!) Thg re@ﬁtu?g B8 tfre Mas Slidwed t& stlrdt (ddm t&mﬁer&&ré-ﬁ);r 3hH)Upon

cong)lg@nggﬂng 0(f ﬁ]satgr%zed agtll_%gs g)d?u?n El@q%%lfg}ﬂ’)/s_\cﬁutiorg%asza §§ E%'c] the

resufii) qg mixt 8 wad T8 a%{%d Idqtsh (}%Thoroéetﬁghe((do 11}1:7? 3)43P11'E|Z:0mbﬁ’>1€ﬂ extracts
bm nor 9.10 1H), (m 1H), 1.59

we@ﬁ@shmi Vit a giyrate L(egg)S})dlggllth{omﬂfq]tel.solutrpn-pn@g%|déleql)ovel

amlg%%E{'Foﬁ g&% Qoﬁgnﬁtﬁ%n 141&93@ bECHEt \g%)sq)&l\ﬂﬁ% by column

clnﬁh@ﬁpﬁphv 17581g(50% @dN 0|0%|-¢t}$y1 acetat@ﬁ:@gne squ@srv,el'yss)tlgteh@tspb give
484 of\ﬁ (g?%zgng% \ e o 1s§tr ré&zrgg%/ec_%% %514 % 39%3;& l\e{rI]-I)%
CDIC)3, =05¢Q) 8,47 3.60 (d, J—3 60 Hz lH) 8.85 (d, J=6.64 Hz, 1H), 7.04-7.68 (m, §H),
5.13 (q, J=7.29 Hz, 1H), 4.10 (q, J=6.97 Hz, 2H), 3.90 (ABd, J1s=16.3 Hz, 1H), 3.59-3.75
(m, 3H), 2.85-3.17 (i, 4H), 1.80-2.35 (m, 5H), 1.46 (J=6.95 Hz, 3H), 1.43 (d, ]=7.43 Hz,
3H) and Sminer 9.10 (m, 1H), 8.78 (m, 1H), 1.59 (d, J=6.74 Hz, 3H). MS (ESI") 661 [M+H]".

7.7 Example 9
Scheme G

Peet=Nygeguue @QM&
JYMe MeOH,50°C N N)\( T CH.Cl 78 C c. 1
HN._~ \/\SOZEt
SO»Et
F

E1 9
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di hydr o- pyrido[ 2, 3-d] pyri mdin-2-yl]-ethyl}-2-(4-fluor

0-3-trifluoronethyl-phenyl)- acetam de (9). Conpound 9
woasicgpsibesi zed in two steps from El fol | owi ngCrhis2005/023251

synthetic sequence for 2. "HNWR for 9: a m xture of

cis/trans am de rotaners in ca. 1.2 :1 ratio (400

MHz, CDCl13; T=25C) Smejor 8.94 (dd, J=4.60, 2.00Hz,

1H), 8.58 (dd, J=7.87,1.99 Hz, 1H), 7.02-7.55 (m

8H), 5.21 (in, 1H), 3.82-4.19 (m 5H), 3.48 (in, 1H),
[001R9D9- 3. ZR)-Hr2-FikhnesRf@BB1-eth) 9B {1-03-(L2¢thoxiy-plieny])4H70X0n3,4-

o S e 7y oy o

acethiide @).480fHpRthd OWARTIMN&i4dd , in Tk stefs Hdn Ed, follov@ng thelslynthetic

Rl 2. 38 NS A U R O I B VBB TSR 8 | L (400

’ £ N /y= 9 . H
R AR & A by iy,

7.034.51 0m, FHD0L190[mEMAPB2-4110 (NasH) prBHeEs i Hb @ .09r3. 3 Wien. SER pk88-

290y b B P FE R Bor P SN PR R ST

1.988&2’,-1&1’)2'51@’5 a&“gﬁ@ 317 ?ﬂ,m{)j DN43cABE )J (d#lg.S Hézh ﬂrIli)Qtl_LﬁrSe(ld,on=6.89 Hz,

. . m v) and ethyl viny

3SH)sLiPt %n%ﬂ(‘%.}%é%&%,(E§iég95e@8%].') in 5 nmL nethanol was
stiqg edmgmégﬁ for 5 h, then the solution was

concentrated 1n vacauo. The product was used w t hout

further purification in Spemedyt step. MS(ESf+) 430.1

(MH+) . [00192]

(R) - N- (2- Et hanesul f onyl - et hylogt- NCWM- et hoxy- Yy

l) - 450x OF- 9 i o , N

dj Nm nazoki n-2xylN<ethyl } - 2- (& f | uor @i%muor
- Rhe ) 08¢ et.anjde 16 10) "edHide B4, g, 0. ¥6

mol ) s added to a m xtwure_of PWoftpound® TG S0

0.32 mof), 4-fluoro-3-trifrvoronethyl p acetic
acid (108 ng, 0.49 nnrngl), HOBt (22 ng, 0.16 1)

and Nﬁ\}l\/l(97 nmg, 0.96 1) in 5 nm of DM. The m xture
was stirred at room tenperature overnight and then
diluted with ethyl acetate, The sol ution was washed by

[00L%) ur at Edampled§us suuhasiredinciPtRaem hapraroutyisribad Al
[00?9”1'* ed °?{R}-z-gﬂk‘#ﬁElﬂiﬁ%uﬁ%ﬂw&hﬁHhﬁ@&)fe;hyépsl@t-ethoxy-phenyl)-sH-
concent T

ate e residue was purifie b&l/ . '
quig iobinei o By Atroixtlé of G2 8 AMD-0647 swidl.d - QUIBoiv gl cthylyinyl

o T s e
so PG MIS 200 1082805 Yacio. The product was used without further purification in the
next step. MS(ESI") 430.1 (MH").

[00192] (R)-N-(2-Ethanesulfonyl-ethyl)-/V-{1-[3-(4-ethoxy-phenyl)-4-0x0-3,4-
dihydro-quinazolin-2-yl]-ethyl}-2-(4-fluoro-3-trifluoromethyl-phenyl)-acetamide (10).
EDC (184 mg, 0.96 mmol) was added to a mixture of compound H1 (137 mg, 0.32 mmol),
4-fluoro-3-trifluoromethylphenylacetic acid (108 mg, 0.49 mmol), HOBt (22 mg, 0.16 mmol)
and NMM (97 mg, 0.96 mmol) in 5 mL of DMF. The mixture was stirred at room
temperature overnight and then diluted with ethyl acetate. The solution was washed by
saturated aqueous sodium bicarbonate, water and brine, dried over anhydrous sodium sulfate,
and concentrated. The residue was purified by chromatography to afford a white solid (160
mg). '"H NMR (CDCls) {mixture of cis:trans amide rotamers in ca. 2.57:1 ratio} 1.31 (1,
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2.16H, J= 7.5 Hz), 1.46 (m 4.68 H), 1.56 (d, 2.16H,

J=7 Hz), 2.5 (d, 0.72H, J= 16.5 Hz), 2.98 (m 3H)
wa.22&/004n5 1H), 3.55 (m 0.28H), 3.72 (m 1H), PBTAR2005/023251

(in, 0.56H), 3.95 (m 0.72H), 4.11 (m 2.72H), 5.00

(g, 0.72H, J=7 Hz) 5.28 (g, 028H, J= 7 Hz), 7.05

(in, 0.72H), 7.16 (m 5.28H), 7.29 (m 1H), 7.49-7.61

2 1@#2*/'% Hz, 18&'_@ 6@%})&’5%( ﬁ@ UN}zH}?z),Z?%d %%zﬁlfgqﬁ Hz),

2.980h &, 3.28 (m, lH) 3.55 (m, 0, 28H), B72 (m.,. 1H) 3.82 (), (CFeH), 3:95:% 0072H),

oo S R B Oty RS, B Bl 71

(m, th F1.39 (B, 3H§m9 -7.BlHm, Hﬁﬁ%ﬁ@ gh 0.28ED, |186 i, 0.7030D1931(d, 1H, J
The compo synt hesi zed as outlined in

= 7-§ﬂ%~r1\4g&sinﬁé?}i&ﬁﬁsbat ion No. WD 02/83143, Schene 3,
pagg;??Exgmﬁﬁpn_that 4-(2,2,2-trifluoroethoxy)aniline

was use place of p- phenetldlne in step b. Conpound
11 was synthe3|zed from prBemelsly described 11 in
two steps as shown in Scheme . [00194]

-—(R) 2-[1-(2- Ethanesulfogﬁg;egmy#a 0X- et hyl Jo= i;ﬁ4vf@

tPlIgbeb/«ggho nyl]-3 ubnazolgﬁ;ﬁ$
A L bed 11-f{§§—ng——6 "y and
ethgi“VH SWP he (6844l 0. 65" it sOkaed

in nethanol and stlrred at 60C for 3 h. et hano
was rqgoved i n vacuo, ¥#eld|ng 210 ng of 12, Mhi ch was
carried forward directly. M5 (ESI+): mz=484.1
[N%Fu+ [ 00195]

[OO#@ hyl - Sl‘rl%Et hanes qunﬁlem ec% as ou{hned 1nu1%{ema%onal PllLllC&{lOll No.

Wd (2/§ 4140, ><81:h8m{: lé’r }{age 27,|Extdpt fl]latm(m,@-ttﬂinﬂnwbeﬂpﬁ@myﬂlke 3jadustid in
ro-qui nazoli n-2- - et - _ace

Placp G RRREITERT FFL Br SRPHYIII Gy PTReIEes Seivgbryigiyfyscribed

11 10t st s)shd‘\@ism Sih&ﬁ@i Ved i n dichlor OmEt hane and
cool e 0C yl chloride (64 L, 0.74

0E4ed t(ﬁb?fr[hﬁ Khagesmitony Lo ) o B riflugror.
etthd%h@m HYREn ARRRD-onbRE). f’?e@fbhklgﬁes%hbéd'ﬁ(h%mg 45 Riol)

and room tenperature he sol ution was

andzgtfobuinysiuans/(66 0 La0 A mruplkwer d!l.Sﬂol(/Qillo npghangl apg sime] 9t 60°C

for 3:ﬂgh 1% lrngfr}r@%f 13{198 ?g‘{névjeg éz \éfcztc%;ﬁge(fdl r ! eg%? 12 Wélbch was camed
forwdré diremly. MEIESB-)wint/zr484tl jMafBd aqueous

[00195] (R)-N-(2-Ethanesulfonyl-ethyl)-2-(4-fluoro-3-triflunoromethyl-phenyl)-/v-
(1-{4-0x0-3-[4-(2,2,2-trifluoro-ethoxy)-phenyl]-3,4-dihydro-quinazolin-2-yl}-ethyl)-
acetamide (11). 4-Fluoro-3-trifluoromethylphenylacetic acid (164 mg, 0.74 mmol) was
dissolved in dichloromethane and cooled to 0°C. Oxalyl chloride (64 uL, 0.74 mmol) was
added, then after 5 min., N, N-dimethylformamide (5.7 pL., 0.07 mmol) was added. The
reaction stirred at 0 °C for 30 min. and room temperature for 1 h. The solution was added
slowly to a mixture of I2 (210 mg, 0.43 mmol) and triethylamine (182 plL, 1.30 mmol) in
dichloromethane at -78 °C. This stirred for 30 min., then was washed with saturated aqueous
sodium bicarbonate and brine. It was dried over magnesium sulfate, filtered, and
concentrated in vacuo. Purified by reverse-phase HPLC to yield 256 mg of a colorless solid,
11. MS (ESI+): m/z=715.2 [M+H]". "H NMR (500 MHz; CDCls; T=298 K): & 9.10-8.95
(m, 1H), 8.66-8.58 (m, 1H), 7.78-7.57 (m, 1H), 7.47-7.36 (m, 3H), 7.24 (m, 1H), 7.13 (m,
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sodi um bi carbonate and brine. It was dried over

magnesi um sul fate, filtered, and concentrated in
woacwsmo49Rsr i fi ed by reverse-phase HPLC to yi el #CRAB2008/023251

of a colorless solid, 11. M5 (ESI+): mz=715.2

[ MPFH +. 1H NWMR (500 MHz; CDC13; T=298 K): S 9.10-8.95

(in, 1H), 8.66-8.58 (m 1H), 778757(m 1H),

0 T IE hp SD i

3.497(d} 2H1,)3,2343.4B(ng, it § 1 @H1HJE= 37@ H4))2.6232. 417( 51H)121)14 1.90 (m,

280 g8 e sy 40 y B esgdfh bhe2 ) 4 (o 1y (2 141 00

(m 2H), 1.68 (broad s, 2H), 1. 64-1.45 (m 3H) ppm
TABLE 2 Exanples 12-14 i 41 N M F3C N, L~R2
O F Exanple AL RR M -CH2- -CEt N N, Me
Me 13 =CH @kﬂm idH2-l4 14 =CH absent -OEt - CN-< Me
7.10 Exanples 12- 14 Schene J Me Me |ve Et O ~N LAH HO /

NBr2, PPh3 Br / N N NN ¢ I\/E CH2Cl 2 Me J1 J2
J3 [00196] I nternedi ate J nt hesi zed from
- conmercially avail abl e/J | nNt teps as ‘shown-in
Schenme J. [00197]
2, 5-Di net hyl - 2H pyr azol gnol (J2). Lithium
al um num hydri de (P ‘w a_h drofuran, 1.78 nlL)
sol uti on was added to -u Br r, ally avail abl e et hyl
1, 3-
Example A* L R’ R®
Me
12 -N= -CHz- -OEt TN
&N
Me
l\llle
13 =CH- -CH;- -OEt ﬁ(\/'\'\D
' Me
Me
14 =CH- absent _OEt —§<3N—<Me
7.10 Examples 12-14
Scheme J
Me Me Me
\ LAH Y Bry, PPhs R
eo_ _{ N HO\/q-(N , Bf\/q.l,(N
o l\'Ae THF I\'Ae CHyCly Me
J1 J2 J3
[00196] Intermediate J3 was synthesized from commercially available J1 in two steps

as shown in Scheme J.

[00197] 2,5-Dimethyl-2H-pyrazol-3-yl)-methanol (J2). Lithium aluminum hydride
(1.0M in tetrahydrofuran, 1.78 mL) solution was added to commercially available ethyl 1,3-
dimethyl-1H-pyrazole-5-carboxylate (J1, 300 mg, 1.78 mmol) in tetrahydrofuran over 5 min
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di net hyl - 1H- pyr azol e- 5-car boxyl ate (J1, 300 ng, 1.78

mol ) in tetrahydrofuran over 5 mn -42 WO
waQos/0915 PCT/ US2005/ 023251 at room t enper aCUMUS2005/023251

The reaction stirred overnight. In succession water

(67 L), 15% aqueous sodi um hydroxi de (202 L), water

(67 L) were added The resulting solid was filtered

drie e 50

o RSP St iR on KRG Rl e TRLAGT Y 3%
aqumjls @cﬁdlﬁin(t@dimmlde&ﬁ)’?&(ﬁb JvdbterJ@7 L 0O&® 8§ided The resulting solid was

oA Y s A b AR 0 SRR IS

dlclﬁ&bhh‘éth@ﬁb)@d %1& i Iphetpyd phoRplbistelid, 326 ng, 1. 44 mol ) i n
| or onet hane that had b e cool B E% ?44

1001@9§ﬂ h TR TomeERet st Himelhy - IghPY g #) FARInG &P 10

mmeg in a-lcl%ﬂrm&e Wasadd erh lltioalof @phenyIMMISHFIERPGM6 tize1.44

sol uti on was uilibrated to roomtenperature over

mmgH in dlhbloma*éhan@ alilsl bgereeRoMEYiflh arcqupisr bathn by geprbion stirred
for g(gﬁllﬁf ld?&m_ﬂ%é . neg{&aganl ac e‘dlallq{ Gtk O\K/l%i‘ﬁlp@ﬁ'ﬂ% s()l%tlz{n was

-ayer - -was ‘washed
equﬂm%tatqtu eOUS tewm agure dyerdu IThme@ctwtheas queriched with éfater thcn the
aqu?c?Lg?aéfreg\gas éé(ﬁl ctm@\‘?’vng d cﬁ% 0 é{ﬁe[neg’gg%%wnﬁ CEIZ[BE[Ed organic layer

concent cuo
was&bdsﬁéﬂa\tmlg t @ lagueo(laso]hdmemetfﬁt hhetn lmnet Fhedrgamic }qyell Was dried

oveé%%&l nu?r %ller ér?(bgp%%%ﬁqateé 17 h_c‘_cdto u%ﬁfﬁ?yg %atographv

(1: 13he§§ne( a}gl %b&ate)ao %&1& p;s na«lrbf @mllescmwx ’H:NMRC(ER/% MOHZN

CDN@\IT‘NSMV@ Q\M\ppm(SHH{) K 44 (S P%ﬁé 3:83C§F83H)EP 2kés. $5) ppm.
[00199] Compound 12 is Sg&ﬁaﬁ;k?ed fromE in two
steps as shown in Schene 1, J3 and potassi um
carbonate are reacted in dinethylformam de and @he

product is purified to yield Kb5. K5 i s reacted/|w
4-f1 uor o 3- bglfluoronethyjph &tic aC|n Id

chl n trigfhyla orohﬁ
4 isfltefe conce tFa ed.
-——-> ~ Me
/)\(Me N N R

N© N HN N

NH T

F
CF3
El K5 12
[00199] Compound 12 is synthesized from E1 in two steps as shown in Scheme K.

El, J3 and potassium carbonate are reacted in dimethylformamide and the product is purified
to yield K5. KS5 is reacted with 4-fluoro-3-trifluoromethylphenylacetic acid and oxalyl
chloride in triethylamine, dichloromethane and DMF. Compound 14 is filtered and

concentrated.



WD 2006/ 004915 PCT/ US2005/ 023251 Schenme L / 11 Oet /

\/ OBt N O/ I CB&t OOM 5~ 1 ~FF3Ci Ol NN M
w0/2006/0049150 NO Me T\ N Me HWW ~//O\ NH2 | YPET@B3005/023251
El L1 L2 C&t O/ Ot ON\V /I N IM OM NONN-~
ONN F3CF3C\ F/ F L3 13 [00200] Conpound 13 is
synt hesi zed from previously described El in four steps
as shown in Schenme L. El ROde et hyl vinyl ketone are

reacted and the resulting product is isolated to
yield L1. L1 is reacted with

4-fluoro-3-trifluoromethyl phenyl acetic acid ang tE@OEt

resul ting product i's |solatedto |eId L2. L2 ills
react ed i t heccycl obutyl am n $odi um N
tri cor ohydrl de an t suIFtaﬁJ@NOﬁ'r

v ehd U eact ed V\h: formal dehyde
@ ;odl tr| acet ox Mde and The Tesul {1 \/\[4
pr ofuc |s isolated to yield, 13. 44 V\DZOO 004915
PCT/ USRBO5/ 023251 Schene M
F
. S
El L1 L2

o OFEt o /©/0Et
sec NN e
N/)ﬁ/Me y \/Lc,)\ N)Y
N —_— Os N N
g o) N\/\r \O iy \/\( \O
FD
13

[00200] Compound 13 is synthesized from previously described E1 in four steps as
shown in Scheme L. E1 and methyl vinyl ketone are reacted and the resulting product is
isolated to yield L1. L1 is reacted with 4-fluoro-3-trifluoromethylphenylacetic acid and the
resulting product is isolated to yield L2. L2 is reacted with cyclobutyl amine and sodium
triacetoxyborohydride and the resulting product is isolated to yield L3. L3 is reacted with
formaldehyde and sodium triacetoxyborohydride and the resulting product is isolated to yield

13.
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O/ I Ot Ot 0/ Ct Ol \' / N\ | 3C-0-""CW /M

N~J 1" \ M N _ M ONN~ NH2 ONHN F3BC ONI \ F H
woR20dbH049180201] Conpound 14 i s synthesized fr oRCT/US2005/023251

previ ously described conpound EIl as shown in Schene

M Conpound E1, 1-isopropyl-4-piperidone, and sodi um

triacet oxyborohydride are reacted and the resulting

product M is isolated. Mkphemeuoro-3-

trifluoromethyl phenylacetic acid and oxalyl chloride

are reacted and the resulting product is isolated to

yield 14. 7.11 Exanple 15 Scheme NOp O a, bgpc, OFt

HO Me CWZN~y Me Me BocHN N N- N ocC NHBoc _ N1 N2

(a)o , CH2CQl 2 (b)
2-a'Wnic aci g -25% N
4N oddani_Line, ! 10 to 15 C 12 C 1 h _-
K /eoverall) 20

, 20,25 C
Conpou 15 Nsynt hesi zedn connerc%a «
avai | abl% startihg materials shown in S
[00203] (R -tert-butyl
-I= (3- (4- i odophenyl-) -4--0x0--3, 4~ d|hyoropyr|do[2 3=
d]ﬁyr|n1d|n 2-yl)ethyl carbamate (15). A solutlon of
Boc- d- al ani ne, N1 (10.0 52.9 mol ) in cH2c121q 140

[00291] was (bmmoedd lébls-sil'&h@u(eﬂﬁaﬁufresdoms[}t &fse¥dtlel ¥dmpound E1 as
25 mmol ) foI | oned

shou'n mghl}/eb{%% ?ﬁngplbl flsopr qyg@pajpep%gneg,m}ﬁso dipeyy ny nol )

tr1amm@baﬂﬁﬁd‘lcﬁtaréﬂé@d"ﬁecﬁalﬁQlﬁ@re?;@hﬂ?ﬁr@&tﬁ:’t M1ti8 Rolafdae Rl 4-fluoro-3-
low -25 C. After 1.5 h the mxturé was

era
t“ﬂPP%? Hf ’ayléﬁeac e A axatyd cllondsparprieacted puskihp esskiting pradict is
1so1@@wtd3y;s1@ Mith a thernonmeter and containing dry
2-am nonicotinic acid (7.28 g, 52.7 mol ). After the
addi-Hi oEsgapletimpl ete (ca. 10 min.) the internal

tenperature of the Scheme N
_ o _ . |
0 l
M a, b X () c, d S N
e 7~ L 1 |
HO ” N/)\rMe L .
BocHN N" N
NHBoc NHBoc
N1 L N2 | 15

(a) NMM, ICBF, CH,Cl,, -25 °C, 1.5 h; (b) 2-aminonicotinic acid, CH,Cl,, -25 to 15 °C, 12 h;
(c) 1) 4-iodoaniline, CH,Cl, -10 to 15 °C, 12 h; (d) NMM, IBCF, CH,Cly, -25 °C, 12 h (13% overall).

[00202] Compound 15 was synthesized from commercially available starting materials
as shown in Scheme N,

[00203] (R)-tert-butyl 1-(3-(4-iodophenyl)-4-oxo0-3,4-dihydropyrido[2,3-
d]pyrimidin-2-yl)ethylcarbamate (15). A solution of Boc-d-alanine, N1 (10.0 g,

52.9 mmol) in CH,Cl, (140 mL) was cooled to —25 °C (measured internally).
N-Methylmorpholine (NMM) (13.8 mL, 125 mmol) followed by iso-butylchloroformate
(IBCF) (13.5 mL, 104 mmol) were added at such a rate to maintain the internal temperature
below 25 °C. After 1.5 h the mixture was transferred via cannula to a 250 mL, three-neck
flask equipped with a thermometer and containing dry 2-aminonicotinic acid (7.28 g,

52.7 mmol). After the addition was complete (ca. 10 min.) the internal temperature of the
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-45 WD 2006/ 004915 PCT/ US2005/ 023251 m xture was
adjusted to -10 C. The reaction m xture was allowed to
woaoosrosadih vi gorous stirring over 17 h reachi RQTAS2005/023251
final tenperature of 15 T. The m xture was cooled to O
C and washed with ice-cold INHO (2 x 100 nL), brine

(100 nL) and dried over Na2SO4. The resulting
3S~C
nllftglgﬁdégﬁhgggz%é VCY@a(r%‘ dH?E geggtle éﬂﬁﬁbﬁ‘%g’ I{Ngegwggng@ﬁﬁw orous
stlr(lmg 061 1§ h r&Bhingarfok) tempereturesfliSt'tn g’ h@l awktumvmsap@le@v@so °C and
dto h
was&hefi }Af;l% dce- (\:IO\A(!%\(IJ\A?S 1 é‘dX]IEQ Hﬂ‘w ﬁnﬂaﬁd{) LP%SSME/{SJJ'@%I\%ZSJ The
resiNahCEBut(d2 of 2300 chirged intol a’tESO(rﬂlOﬂne‘dJ)ecb,mdoldd i 50Cand treated

iR RiNP TRl o 018 £ S5O | tarinasire o B ep st 6 o warm

to ﬁj@cwmh §TRIHAE Ged lmg trh@sdlmoarwaalwa&leamﬂﬁm He1 bRk 000 mLEBat’d
ter sti rrlng the reactijon mxture was

Naligh, éd“ WERLY, qum@znka afééﬂmvel §a:5Qy Ao utesva: cppigd to
-25"and RehiBEwith R iL(5. saRd 6Ty ﬁ&oQY&[@xM%?%CP@@7 rr;/L 56.1)

- ~“concentrated.- Purification of the concéntrate: SRR
maigitaining thegetpmetewperetyth ety - @%E)C xA&mtlmﬁgcfel Uiy ,thee;%ctlon

. g’
mv%gl?/;\&g% %g@é})} Iﬁﬁ%’f’%%’}‘«% 8ﬂ§§ (15% ace n@%ﬁh&ﬁiﬁé
(109 \njlz alist dripd evet &1 a&{heané c«ﬁhc@ltlatc@ @nirifigation Nf theNohcenativby Mlica
oelweuéﬁla't\&'?ﬁ%a%%ng%oo 12 1?}8&1 [,6 BtE]Eg/éE?CllzerTS"/ﬁ a(f'eg\llfe/CHQCIZ)
gav(]jzl 1633.604s,d9%) pmﬁt@;@ﬁt/%AIﬁCpxlgr%o 47 dl(*h@/?kmny/(}ﬂ@[zg 3-
p m. di n et hyl car bamate (16 Conpound 15
%k% ﬁ‘—"-’l@iﬁﬁol) prepared as described in Section
7 11, was conbined with (dhakr6&Pd (439 ng, 0.35 mol ),
Cul (157 ng, 0.82 nunol) and NaCN (406 ng, 8. 29 nmol )

ina 25 rrLope ped fl ask equi pped w tth a oftNix
conden Th ture was  evacuated und vacuum
and bACRTT 110 Vi t h dry No° three tiffres| Aletonitrile
(6 nmL N Madded and the resul t™Q Ngi on
heated to 70 dcor 30 min. at which point &nd
HPLC anal ysi s 1 ndi cated near conpl ete consunption of

15. The m1sture was diluted with EtOAc (1Q@ nlL) and
filtered through a pad of celite. The filtrate was
was hedayPhiP)Satcin, alacH, NWNeNCOB °C,1300ninrisp%). The aqueous
wash was extracted with additional EtOAc (2 x 50 nl).
[0039d condforart-dutl 3 <-remoplendit-gves Anibsinepyiide[2,3-

d]ﬁ?ﬁﬁ?ﬁ}%ﬁgﬁgélrcgigfa;l}{a'{@g@ °@or81§0u§1@ §5 l(*ﬁ@j 48 0 Py, ok pBred as
described in Section 7.11, was combined with (Pth)4Pd (439 m , 0.38 mmol), Cul (157 mg,
0.82 mmol) and NaCN (406 mg, 8.29 mmol) in a 25 mL pear shaped flask equipped with a
reflux condenser. The mixture was evacuated under high vacuum and backfilled with dry N
three times. Acetonitrile (6 mL) was then added and the resulting suspension heated to 70 °C
for 30 min. at which point TLC and HPLC analysis indicated near complete consumption of
15. The mixture was diluted with EtOAc (100 mL) and filtered through a pad of celite. The
filtrate was washed with saturated NaHCO; (100 mL). The aqueous wash was extracted with
additional EtOAc (2 x 50 mL). The combined extracts were dried over Na,SOy4 and

concentrated. Purification of the residue by silica gel chromatography (50 x 400 mm column;
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-46 WO 2006/ 004915 PCT/ US2005/ 023251 80%

Et OAc/ hexanes to 100% Et OAc) gave 16 (1.42g, 89%
wQorolctop4A8% AUC, 92% e.e. by chiral HPLC anal peras200R023251
= 0.35 (80% Et OAc/ hexanes). 7.13 Exanple 17 Schene P O
CNO/ CN~~ NaNNN/M NM NHBoc NH2 16 P1 CN
OCNOND, ¢c M (NN- NM\M NNM NH2 0 SOPL FCF3

00%7Et0@c/l{egn@§ao 1-65‘98 Et@ﬂgc%%f(e(lgal Yoo, %b%ﬂﬁul&l@B%AU&bg”% e.e. by

Chmal mmalmﬁ/}: Rf170 RS (YOMBELQ es).
(R) (2 oet hyl ) - 4- oxopyrldo[2 3-d] pyri mdin- 3(
743 S 5”15‘ ile (P1). Conpound 16 (1.05g, 2.68
mml) prepared as descri $dmer® Section 7.12, was
di ssolved in C12,(40 nL) and treated with TEA (40

m.). The r uI m xture was stirrefd f h then
concent acuo. The concent
re-di sd |nMeCH2L,14 (I00 nt) alpd.

saturatéﬁ I\%\ (100 ni). The aqueBus
extracted witH"E8diti onal CH2Cl12 (3 x 50 H’Ii) The
conbi ned exygacts-were dried over Na2 - -
concentrated and dried under high vacuum for 17 h to

give P1 (767 nu, 98% whi ch was suitabl e fgrcnuse
W t hout furdh 4ENfication. [002061 (R

N-(1-(3- 4 y enyI) 4 oxo 3, 4-di pyr1 do[ 2, 3-d]
pyrim ¢i m 2 Z N)YMG
yl)eth '{”ethylsulfonyl)ethyl -2- (44f | uorems- (tr

i fluor omet hyI Nthenyl ) - acet ami de  ( O( 567
mg, 1.95 nunol) and ethylvinylsuL ((.D 26 rﬂ

mmol ) wer e Plconbi ned in anhydrous MgeH (645 ni). The
m xture was heated to 50 C (exter nal ~ tenperature)

with stirring for 17 hours, htlme LC M5
anal ysi sabFAtQ'reCw(éfa"@tcrL@ﬂquiﬂ)xlt) e , MeOH, 50 °C, 17 h;
o . @ COM  Epcl, HOBY, i-PrNEL, DMF, 17 h.
CFs
[00205] (R)-4-(2-(1-aminoethyl)-4-oxopyrido[2,3-d]pyrimidin-3(4H)-

yDbenzonitrile (P1). Compound 16 (1.05g, 2.68 mmol), prepared as described in

Section 7.12, was dissolved in CH,Cl, (40 mL) and treated with TFA (40 mL). The resulting
mixture was stirred for 1.5 h then concentrated in vacuo. The concentrate was re-dissolved in
CHyCl; (100 mL) and washed with saturated NaHCO; (100 mL). The aqueous wash was
extracted with additional CH,Cl, (3 x 50 mL). The combined extracts were dried over
Na,SO,, concentrated and dried under high vacuum for 17 h to give P1 (767 mg, 98%),
which was suitable for use without further purification.

[00206] (R) N-(1-(3-(4-cyanophenyl)-4-ox0-3,4-dihydropyrido[2,3-d]pyrimidin-2-
yDethyl)-N-(2-(ethylsulfonyl)ethyl)-2-(4-fluoro-3-(trifluoromethyl)phenyl)-acetamide
(17). Crude P1 (567 mg, 1.95 mmol) and ethylvinylsulfone (0.26 mL, 2.49 mmol) were
combined in anhydrous MeOH (6.5 mL). The mixture was heated to 50 °C (external
temperature) with stirring for 17 hours, at which time LC-MS analysis of the reaction mixture
indicated complete consumption of the starting material. The reaction mixture was

partitioned between EtOAc (100 mL) and water (50 mL). The EtOAc layer was washed with
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i ndi cated conpl ete consunption of the starting

material. The reaction m xture was partitioned
woetosmem1Et OAc (100 nlL) and water (50 nL). ThePETMAR005/023251

| ayer was washed with -47 WO 2006/ 004915

PCT/ US2005/ 023251 water (2 x 50 nlL). The conbi ned

washes were extracted with EtQAc (2 x 50 nL). The

a

wat% {fty ﬁ]ﬁgléfxfdl{ L%h@m\r@’gg\{% %‘é l\x{%gesé?(\érg& | neg%ﬁ@ﬁ’ x 50 mL). The
conznblﬁddoaxn@etswbueldﬁvlecb ovar Nt $194 qpkd enydenicased. CHwiresiduesrsregubined

2. |
iR g St e S o P e b A1 oS e

andM OBt (361 Rigy2.38 bﬂﬁd&) 1(11)1\'&5 ($rinl). 7THSresmig mande st worel Wwith

A e TR T TN N A

ThMehdtioh MikiGle &% dﬂuﬂeQQw{HBtOAm@ooclﬁnpmeﬁhswms INBICE (2 x
extracted with EtOAc (2 x 100 nL The conbi ned

100uRE} akhesombied irashee o e vhraged With EERBNZHORY mbboThsicpmbined
__extlvé@tts %rcrc(\__gasﬁecil-gg é%@traéﬁ @Jaﬁddlg,.(ﬁ()]igg) vmfe)r § hedn @) hﬁﬁbnne (5100 |

over concentrate he-r esi ue ‘Was purl
mLpyhes dned avgéﬁl azS@har@rmtlmgrlatp%yquell@S)@WW@m by @1124)%1

ol o AR 0 S (0, By 4817

1.2pumidly6584)@s at aiRbrphondd] wlRfe seli@with >0 1%ymifiHEA CERACI ) nMDBC" 0.2

herma t a
(IS(W%-}-P E}L@’ éggﬁﬁflowefém Ccﬁlg ey eve&? % 17% g\/%%&é@f)%][g 6
MH"OH + HONHBoc NH, NHCbz NNHBoc NHCbz Q1 O/ OEt
c o/ OPd N aN-NHBoc NNNHBoc NH NH2 N Q2 18
[005547] Exgmpleld 18 was synthesized from conmercially

avai |l abl e starting materigahsémeQn four steps as shown
in Scheme Q [00208]

(R) - {2-tent eBut oxygar bonyl am no; I -13-( @O%henyl)
ooy o
N

OH * no NHBoc

NH> NHCbz NHBoc

NHCbz

Q1

c d P
dw N)Y\NHBOC
> NH
N

NH; ~
Q!
Q2 18
[00207] Compound 18 was synthesized from commercially available starting materials

in four steps as shown in Scheme Q.

[00208] (R)-{2-tert-Butoxycarbonylamino-1-[3-(4-ethoxy-phenyl)-4-0x0-3,4-
dihydro-quinazolin-2-yl]-ethyl}-carbamic acid benzyl ester (Q1). To a solution of
anthranilic acid (1.86 g, 13.59 mmol) and R-2-benzyloxycarbonylamino-3-tert-
butoxycarbonylamino-propionic acid (4.6 g, 13.59 mmol) in 25 mL of anhydrous pyridine
was added triphenylphosphite (8.43 g, 27.18 mmol) at room temperature. The resulting

- 48 -



di hydr o- qui nazol i n-2-yl]-ethyl}-carbam c acid benzyl
ester (Ql). To a solution of anthranilic acid (1.86
wg 20630835 mol ) and R- 2- benzyl oxycar bonyl am noP8TaSR(05/023251
but oxycar bonyl am no-propionic acid (4.6 g, 13.59
rnnol) in 25 nL of anhydrous pyridine was added
tri phenyl phosphite (8.43 g, 27.18 nnDI) at room

e /
e e Y L g
syrifdgdd Th@rqadst&metmdurmwas( din86 fa, andtBefSQh atrﬁﬁ?ﬁﬂ? ,)conkad tcal@dmd vi a

temgéll ﬁtugﬁ_, Al ag%%tsﬁl égva?:zgo II I)Seh}l’(l)vi: 81'%30 156e hfc %smqlg % gﬁgr was

wasBYPRREREGEy WithVaTHOL, Il N N\ Weatdraad b@]ﬁe mua mc@ame 1aymeas dried
residue in ether was washed successjvely with |IN HC

ovey aphNEiOPs Safittte FuLFANE oY FETLeRE VRGN BLY PRV TRGuT PTG was
pun@i\é§ [)y aﬂlabﬁgfogfaﬁw t%cgnuarms W £ @r}hise i (Msl Bp MS(EQI*?) FS/BQME").

brown residu whi ch wa purified

[002,&9& orrat é@)rb,phynmcbwveet@manh@mrﬂ e¥0-3.41dikyqr a—«wslagylm- 2-yl)-
ethwsgﬁé}?é;g %elg )lestfng(%)’gow) a@gﬁlﬁ({n’zo (1g 1,79 mmol) and

oxy phenyl)~4=0oxo- 3; ro-qui-nazobin=2 -
cycloilé}]a-l 2ilept 12.8%g, BadH enad) th I0ent 05@115}1101 way efded {Pp palfasliym on

act1}5§%<i‘J L 5 8{9%1%“&% H%io %ngre&ﬂﬁ%éoﬁ%ﬁ Wﬁs reﬂuxe% 801 3h T]be

mlxﬁhaﬁlﬁﬁ)ﬁltMﬂl’Bm 1516%;7palcduﬁudlau‘]ﬁtrrcberwlnm:ioﬂldai® 631 g):éH DR

coidiitacds For 4T v el S e pvite e 45 @ 2m v -7

Hz)ey @9%«31}1351 708 QH§) 70 (@f fe- &3 whi, t7e205@l, il H), (5068 18) J = 7.5

He 3,742 (o D0 (s, 18D 850 (AR ¥~ Refpm HB(ESD) J24 Eyurr.
[005’1039 (i '?‘R)-E)'kﬁ(;l-l?thgéy f)ﬂém%ﬂ-oxozz‘,zzm( ro-h'ﬂma-}anﬁzﬁl]l-'f-)

1H)
[(pya: ndﬂg-*cvlmethm 3ming]- sti;yl(}rfarqqmlc wdseld byl eﬁﬁsmlwmn}e -3-

)e. 1.2}
cutffnr M5t 2rE) Rttt o ssoluisn afsorpomnd Q3 Qb g pmod

in dighdtegthne 210mL) at —10°C, followed by sodlum macetoxy bo1ohydr1de (032g,15

bl e i kP ey B e WA RARISIAR% § g

tem@eraﬂ.u éZamirmh}d Wm@l@td'ﬁl@h dotutian mls dilitedwith dehlvpondticin€Pwvashed by

|n di chl roet
sated St LT et bRy LB G Y a Tl i sifae
Thenaomha was VBpdFhtSd BHAByNBS sKIRDI0. 58tg) bhidpoundmBevas obfateld QVIS(ESIT')
then warned slowly to room tenperature and

51@%@%Héd overni ght. The solution was diluted with

di chl oronet hane, washed by saturated aqueous sodi um

bi carbonate, water, brine and dried over anhydrous

sodi um sul fate. The sol vent was evaporated and yel | ow

solid (0.50 g) conpound 18 was obtai ned. MS(ESl+)

516.2 (MH). -49 WO 2006/ 004915 PCT/ US2005/ 023251

TABLE 3 Exanples 19-21 / | O&t N~ NNXRY
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Example # X YR F 19 -N=\ Ni CF3 F3C 20 -NH
-CH2CH2- 1| 0 F F3C 21 -NMe- -CH2CH2- | o F 7.15

waxespo®1i9 0 / OBt OBt N N N~NHBoc TFA N~N POIT/DSE)05/023251
60 CNF | / CF3 CF3 N N 18 19 [00211]
(R)-3-(4-Ethoxy-phenyl)-2-[2-(4-fluoro-3-trifluoroneth
yl - benzyl)- 3-

pyridi a-3-yl net hyl - 45d1r g03 3H i mi dazol -4-yl ]-3H qu
i nazol i n-4-one (19). Tr acet| Cc aC| d (0.38 g,

3. 34 nnnol )Examelest@ct®d to a sol conpound 15
(0.12 g, 0.167 nnnol) in ddﬁ?gr hane (3 nL). The
m xture was heated to 60 ' h. The sol vent

was evapor ated, the residue was' d sSoIved i n ethyl
acetate and washed with saturatePd aqueous sodi um

bi car bonat dr ous
sodi um sul fa)tae!ple'#he %ol vent Was renove® and the

resi due was subjected by flash colum to g| ve a white

solid (67 mg).,1H NVR.( CDCL3) (Iy49 (t,f J = 6.96
Hz), 3.89-4.12° (m 6H), 4.38( 1H), (m 2H ),
6.48 (m 1H), 6.84 (m 1H), 7.06 (In 7.24-7.36
(m 4H), 7.5%(in, W), 7. 68ch+{zm 15 -7.90 (m

2H), 8.33-8.34 (m 2H ). 8.86 (m 1H " WB(ESr) 602.2
(MH). -50 WO 2006/ 004915 PCT/ US2005/ 02325 7.16
Exanmpl e 20 Screene T iNWeH HO BEG a, b, zNJ >
NO1~NBoc

7.15 Example 19

t
L O 1,
CLs o
FA N/J\(\N

NHBoc

/)
N
m& DCE; 60° C Q‘QF
7\
CF
N= 3

[00211] (R)-3-(4-Ethoxy-phenyl)-2-[2-(4-fluoro-3-trifluoromethyl-benzyl)- 3-
pyridin-3-ylmethyl-4, 5-dihydro-3H-imidazol-4-yl]-3H-quinazolin-4-one (19).
Trifluoroacetic acid (0.38 g, 3.34 mmol) was added to a solution of compound 15 (0.12 g,
0.167 mmol) in dichloroethane (3 mL). The mixture was heated to 60°C for 1.5h. The
solvent was evaporated, the residue was dissolved in ethyl acetate and washed with saturated
aqueous sodium bicarbonate, water, brine and dried over anhydrous sodium sulfate. The
solvent was removed and the residue was subjected by flash column to give a white solid

(67 mg). "H NMR (CDCls) 1.49 (t, 3H, J = 6.96 Hz), 3.89-4.12 (m, 6H), 4.33 (m, 1H), 4.53
(m, 2H), 6.48 (m, 1H), 6.84 (m, 1H ), 7.06 (m, 2H), 7.24-7.36 (m, 4H ), 7.57 (m, 1H), 7.68
(m, 1H), 7.80-7.90 (m, 2H), 8.33-8.34 (m, 2H ), 8.86 (m, 1H). MS(ESI") 602.2 (MH").
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CbzNJ T1 NNBoc NNBoc | HN) \ N F/ O CF3 T2 T3

/Il ~e N 'Val F1 / OCF3 20 [00212] Comnpound 20
woasicapsibhesi zed from commerci al |l y avail abl e sparwisngs/023251

materials in five steps as shown in Schenme T. [00213]

(R) - 2-[ 3- (4- Et hoxy- phenyl ) - 4- oxo- 3, 4- di hydr o- qui nazol

n-2-yl]- piperazine-1,4-dicarboxylic acid

1 b yI tert butyl ester (Ti). To a solution

it Eghi 1&0 id (1.91 g, 13.96 mml) and

plpera2|ne 1,2, 4- trlcarboSgHmnelaC|d 1-benzyl ester

4-tert-butyl ester (5.08 g, 13.96 mmol g%/nt of

anhydr ous pyridi ne s added triphen @3 phite (8.66

g, 27.92 (R enperat ure.[ Jheg resul ting

sol ution was” "$tirreghat 70CTor> 15 h. -PPpfieneti di ne

(1.91 g, 13.96 mmol) was added via syrin The

reaction mxture was stirred for anot hgr 3 h at 60 C,

cooled to roomtenperature, and evaporated in vacuo

to renove nost of pyridine. The residue in ether was

washed successively with agqueous IN hy ric
-acid, aqueous ‘1IN sodlqglgfdrOXIde dﬁﬁﬁﬁpﬁéﬁngbr|ne

The organic Iayer d over a sodi um

sul fate and evaporatéﬂ n\®facuo to r own

resi due, which was pur|¥féd by chrgﬁg/%ﬁiaphy to give

a white solid (2.7g). MS(ESI+) 58502 (M#). -51 WO

2006/ 004915 PCT/ US2005/ 023251 [00214]

(R) - 3- [ 3- (4- Et hoxy- pHényl ) - 4- oxo- 3, 4- dThydr o- qui nazol i

n-2-yl]- piperazine-1-carboxylic acid tert-butyl ester

(T2). To a solution of conpound Ti (2.5 g, 4.28 nmol)

and cycl ohexa-1, 3-di ene (6.S5 @, . mmol ) in 60 nmL
of ethanol was added 10% Ym on acti vat ed
carbon (0.45 g, 0.43-mm)] ). [ting solution was
refluxed for 3 h. The m xt filtered and

evaporated in vacuo to aff & white solid (1.85 g).
1H NMR (CDC13) 1.43 (s, 9HF: 1.49 (t, 3H, J = 7 Hz),
2.70 (m 1H), 2.85 (br,1H, 2. (in, 1H), 3.15 (d,
1H, J=8 Hz ), 3.59 (d, 1H, J="8 Hz), 3.95 (br, 1H)
4.13 (m 3H), 7.08 (m 2H)

[00212] Compound 20 was synthesized from commercially available starting materials
in five steps as shown in Scheme T.

[00213] (R)-2-[3-(4-Ethoxy-phenyl)-4-oxo-3,4-dihydro-quinazolin-2-yl]-
piperazine-1,4-dicarboxylic acid 1-benzylester d-tert-butyl ester (T1). To a solution of
anthranilic acid (1.91 g, 13.96 mmol) and piperazine-1,2,4-tricarboxylic acid 1- -benzyl ester
4-tert-butyl ester (5.08 g, 13.96 mmol) in 25 mL of anhydrous pyridine was added
triphenylphosphite (8.66 g, 27.92 mmol) at room temperature. The resulting solution was
stirred at 70° C for 15 h. pPphenetidine (1.91 g, 13.96 mmol) was added via syringe. The
reaction mixture was stirred for another 3 h at 60° C, cooled to room temperature, and
evaporated in vacuo to remove most of pyridine. The residue in ether was washed
successively with aqueous 1N hydrochloric acid, aqueous 1N sodium hydroxide, water and
brine. The organic layer was dried over anhydrous sodium sulfate and evaporated in vacuo to
give a brown residue, which was purified by chromatography to give a white solid (2.7g).
MS(ESI") 585.2 (MH").
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7.24-7.33 (m 2H), 7.52 (m 1H), 7.76 (m 2H), 8,30

(d, 111, J= 7.5 Hz). MS(ESI) 451.2 (M#H) [00215]
WORY6B0§ARS ( 4- Et hoxy- phenyl ) - 4- oxo- 3, 4- di hydr o- gaTnazmbs023251

n-2-yl]-4-[(4-

fluoro-3-trifluoronethyl -phenyl)-acetyl]-piperazine-| -

carboxylic acid tert butyl ester (T3). EDC (1.53 g,

.01 nu r T 12
R T L e T L
pipé&akide{1Carboxylic 3cnﬂ@enﬂmb)l estbKHZ).(WéSSogutmn a3 dorpamd [Tl (2.5 g,

and NW (0. 81 S,.01 ol 15
s 2fimioliia ot Aatiie Coands ¢ onpRP I af i ctfematiies addd
10% Bﬁl’édﬁh{b&{ KRvabd &”hrlﬁiéﬂmllﬁ ggeﬂahﬁlolﬂm&lw@luumg@ﬁﬂum\vas refluxed
saturate queous .sodi um bi
for 3Rd The Wh%uledYaP &lfersd é‘ilda SRRYATE 5Ky rﬁlﬂf&é‘ﬁm . dhdﬁﬁg
%ﬁadse@ 9H15h1349 sidye- nas), punidhi ed), DS (br, 1H) 2.98 (m 1H),
chroma to afford a white sofid

3 uwanchbe%g;z 11368 (¢ H, SFE Ha, 495 (o, B - 1§(n& 3%{»@}8 (3, 4B,
7, oiﬁgi@(]‘)a}lﬁ (1(1”1%)"97 ge%mgﬁn (880 (gﬂ(ﬁ J 47 3% ”Ms{i‘ﬁ:w) 4512

(MBH) , 729(m 1H), 7.51 (m 5H) 775(mIH) 830

ooty 57 Aleebtpele RS o et AR

ﬂud]')?i13-ﬁ|iiﬁfdybﬁ1eth)l-phenyl)—acetyl] piperazine-1- carboxyllc acid tert-butyl ester

acet - pi perazin UI nazol

3y Ebt b5 abEh [ it e (a}éd"’fi tg A g ior con ?undvev'af A2

4- ﬂam%ﬁsl tlﬂftﬂh@lrdmféthy@phmqw%dc dad (017 164 320 i2mbIl, H@BH (0. iSrg, 1.34 mmol)
chl or oret hane mxture was stirred at

andrlﬁ‘éM O S &1 eaméolb B‘r % 5311% of ?H@ sdieverturees il 8t g,
ten%@ﬁﬁ&@&’e% Sht ai‘l‘@ﬁleﬁi used Wﬁﬁi eth®l &Eﬁbél ’[‘?16 gé1atiéh @Mwm@@d

sat ur at ed agueous sodi um bi carbonat e, water,
sattatedhaquanies sedivexbicareanatentvgicr Sddrmedingro¥w aphidsousFRgium sulfate,

and, ﬂ%hé’eﬁﬁgtew hed 1%&8N%as%gmﬁ@§y Elﬁ§+ gtggr RP{K% a‘?%dm e?\%fli%éjso‘ﬁﬁ (1.44
2). éHINMR((EHGNWRO@(CD@H:})l A71(tBH, (=7 B, 3 ch(rmm 53 (m IH) 3.81
(m, %g;f) ﬁ& 5162 4, %ﬂ)m éf;p 14549((“1 d%@ﬁzlf(n?iﬂw 1(1%% )15%) 3 JAm,
1H}§> 754 (n’an)l, 775 (m6 197, 87301@1 (H,nf Akl HzY MBAE L 665 5(nMIFHY) |

100561 i) ) B R ol S o bifkos ol b -

ace@iﬁgﬁleﬁazﬁ]lﬂyl}qﬁ -qfdd16a-4-/068120). OTrifluorddcBiad £RC(S3BEH Sb lBlmmol)
n N, M F3C DCGE, RT F3G~ NI om
wagpddeq jo g sohgtion pf C([Imqulggcyjﬁ (T.64 g, 2.51 mmol) in dlchloromethane (90 mL)

Th{ﬁ?ﬂtﬁﬁ (s %Hléaw iRRERMbrafid for b 64 The 8@ Faé EdabbldRl OB Eesidue
was dlssolved in ethyl acetate and washed with saturated aqueous sodium bicarbonate, water,
brine and dried over anhydrous sodium sulfate. The solvent was removed and the residue
was subjected by flash column to give a white solid (1.28 g). White solid. 'H NMR (CDCls)
1.42 (t, 3H, J=7.04 Hz), 2.69-2.79 (m, 2H), 3.15 (m, 2H), 3.58 (m, 1H), 3.72 (m, 2H), 4.04
(g, 2H, J=7.04 Hz ), 4.20 (m, 1H), 5.14 (m, 1H), 6.97-7.15 (m, 4H), 7.34-7.50 (m, 5H),
7.72 (m, 1H), 8.24 (d, 1H, J=7.76 Hz ). MS(ESI") 555 .1 (MH").
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acetyl ] -4-nmet hyl - pi perazi n-2-yl)-3H qui nazol i n- 4-one

(21). Fornmal dehyde (37%in water) (0.015g, 0.18
woueowlop4aas added to a solution of 20 (0.05 g, POT@S2005/023251

mol ) in dichloroethane (5 nL), followed by Na(OAC) 3BH

(0.057 g, 0.27 mmol ) at roomtenperature. The m xture

was stirred overnight. The solution was diluted with

di ghlor washed by saturated sodium
bi JA7boEAEhBRY,

er, brine and dried over anhydrous

sodi um sul f at e. %bl vent _was evapor jiﬁp t he
resi due wa N d byro colunngfj?;f d a white

solid (40 J'\EKI}H\/R 1.42

7.0Hz), F?c 01-2.2 m 4H)DpE2T89 (mc BNJ (m 4H
), 4.04 %%(2% =7.0 446E5)]|>Q 5.41 (m
1H), 7.0% , 706(m 1H) 7R (m 5H) 7.71

(m 1H), 8.21 (d, 1H, J = 8.08 Hz). MS(ESI+) 569.2
(1\4H+) . 7.18 fgxanpl es 22-52 [00218] Exampl es 22-52
were prepared follow ng the synt hesi s for exanples

descri bed above, and in nthetlc SCEWW OV|ded in
- [00H7§ur es (R)-3-#4- E!L*S’XYTAJC&HH% 1@8“‘51“1%‘1‘ h‘f‘?‘ ﬁll'phe“yl)

b L ; PO dBadd @M%, in wat
<D RSl ) RO

(0.0Chg, 018 nnnoléwas adqed topsatutioan 636 (G805 & D9 %ﬁlﬂ@i@loemane
RS PR RO BB, e o
was(shirsd pveldiigllt) The Bbl@hb{aﬂvasbdlhl;ed@mh dighlogomethane, washed by saturated
sodium bicarbonate, water, brine and dried over anhydrous sodium sulfate  The solvent was
evaporated and the residue was purified by flash column to afford a white solid (40 mg). 'H
NMR (CDCly) 1.42 (t, 3H, J = 7.0Hz), 2.01-2.26 (m, 4H), 2.89 (m, 2H), 3.77 (m, 4H ), 4.04
(q, 2H, T=7.0Hz), 4.46 (m,1H ), 5.41 (m, 1H), 7.01 (m, 3H), 7.06 (m, 1H), 7.41 (m, 5H),
7.71 (m, 1H), 8.21 (d, 1H, J = 8.08 Hz). MS(ESI) 569 .2 (MH™).

7.18 Examples 22-52
[00218] Examples 22-52 were prepared following the synthesis for examples described

above, and in synthetic schemes provided in Figures 1, 4,13, 14 and 16-18 of International

Publication WO 02/083143, with slight modifications.

TABLE 1
Characterization
Example Formula (Mass, MS+1)
o =N Chiral
\
630.6

22 /9/\’( \/\/S\/CH:
(Iﬁ\ -—N Chiral

23 \"/ 616.6

{22“

F
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616.6 24 1 \ "

I~1",

NCH3 25 IF IF\.

oso cHF O FF F OCcChiral

N\ | =

666.6 FO O O FF O-N
wahooealo491ts N\ N N CH3 26 616.6 \

~/ CH,

F f ecriustnoso23251

FFFf N Chiral N\ 27 F NI N CH3 616.6 F \ ps
OCH f FOo -N Chiral N\ NNCH6 28 F 616.6 F | \
0S10~, Ff OF N Chiral \ N\ 29 N"' 614.6
F 1 Characterization
Example ormula (Mass, MS+1)
=N Cnirat
o]
N/ N//k:/CHJ )
24 NN, 616.6
F ! c{/\\o 3
F——F
F
o =N Chiral
oot
i lN/ N/)\(CH3
55 , /F\ . \_/\S{\CH:. . 666.6
F | P I o//\o
FLF
o =N Chiral
ool
2 20 6
26 e 16.6
F>(©/\g/ §o
F [
/@/EN Chiral
@fi !
27 g W N//k[CHJ 616.6
oy R
F
o /I =N Chiral
D00
28 P W N)\(C"’ 616.6
;\QW e
o} o0
:
/@/EN Chiral
29 NN 614.6
F \/\//75\\/\0*3
ST
F
//N Chiral
o}
30 WS 584.6
F ~ e e,
Fm "%
F
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F\\~~SacCH F I f O0 F)\ONChiral 0\ N\ 30

N NCH 584.6 Fi\' \ ~S~C 00 FF-54 W
waQos/0M915 PCT/ US2005/ 023251 Exanpl e For mul aCT/US2005/023251
Characterization (Mass, Ms+1 31 N N~CH3 584.5 N

OCH3 \ p-CH3 F CF3 N Chiral NNCH CH If ~(H

566.6 32 TF F F o NChiral \ N~ NNCH 33 593.6

N, +

E 1 Formula Characterization
- ° (Mass, MS+1)
31 (ﬁ*f% 584.5

0-CH;

o-CHs
F

CF;

U . . N N/JTC,H’ CH, . . i P
32 &, 566.6
[»]

—N Chiral

i

33 593.6
F/Q/Y ~CH,
/©/=NChlral
N
34 596.6
@ @
—N Chiral
® “
g N/)\pccﬂa CH,
35 \J)<i 612.7
F ° oy
eI
0 ==NChiral
(1
36 Y 628.6
F ()
N
o =N Chiral
(T}
W N/)Tﬁ’ CH
37 N 644.7
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FF F ~NChlifal N\ i i CH 34 NN596.6 | , os F
"IF FF NOChiral NO' INNCOCH35"g 612.7 " F o F
WO 2006r00d4a@hi 1 al I 1J NCH36 628.6 1 / O T PCPHUS2045/023251
Chiral \ N\ NN CH 37" "10 644.7 FCHa F F 55
WD 2006/ 004915 PCT/ US2005/ 023251 Exanpl e Fornul a
Characterization

E 1 Formula Characterization
T (Mass, MS+1)
//N Chiral
0
7
38 N/ N/)\(CHJ o, 5986
\/\s)\cu3
F Q
.
FOF
//N Chiral
[o]
@*@(
39 ‘ /)\( -f 630.6.
SN
0 0//\\0 ’

i

F7
=NChiral
0 : NJ\(\/O 610.6
. o
3
B F
0 /©/EN Chiral
o
|N/ N/ CHa //0
4 e 642.6
0

o

PO

= NChiral

- 598.6
L
F
FF
//N Chiral
0
o
- 615.6

\/\//S\\/\CH;
o] o0
F
F

FF

//NChiral
Oy
N
# N)T 595.6
O
F

F
F
F




(Mass, M5+l N Chiral N NCH, CN538 598.6 SCH3 F/ O
FFChia 0/ .39 N"" 630.6. FO\ / pO0O FFFO\
woOlCheroako1sN CH, ~g 40 610.6 I/ p FF T F F ptrus2
Chiral CH3 41 d'N 642.6 F F F/NChiral ON 42
(NJTh 598.6 FI / OF FF
] Characterization
Example Formula (Mass, MS+1)
45 J:EA[: *f 609.7
46 /g/\“/: :)\(CH /\// 6_4_17
47 : :)\( 629.6
48 gi)(\g e 643.7
49 )\(\? . 598.6
) g?& o 6447
0 CHA
- i O///N Chirat
51 N 615.6
L J\(w/sm
FF O/\\O
52 O:t o 614.6
Segae
F R
FF
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INCNral O\ N\ 43 " CH6615.6 v ~s. CIA, FFFF

INChlral O/ H cIJNN44 5956 T~ FSF -56 W
waQe/oMmS15 PCT/ US2005/ 023251 Exanpl e For mul &CT/US2005/023251

Characterization (Mass, Ms+1l) Chlrel 0 ~N\ 45 609.7

\ F+~J F/ F F Chhsl O/ ~N46/ N641.7 F F ~/N

cnhai 47 629.6 F/ OF F ~N Chiral 48 643.7 CH, [/ O

© O7.19 CXCR3-binding and Migration Assays
[00219] CXCR3-binding Assay: The following example illustrates a CXCR3 binding

assay that can be used for evaluating the compounds of the present invention, as described in
Example 12 of International Publication No. WO 02/083143.
[00220] Unless otherwise noted, all reagents for the assay are available from
commercial sources (e.g., Sigma-Aldrich, St. Louis, MO, USA). Test compounds are diluted
in DMSO to a concentration that is 40-times the intended final assay concentration; 5 uL are
_transferred to each well of a 96-well flat-bottomed polypropylene plate (e.g., from Greiner,
Inc.). Cells expressing CXC3 (see International Publication No. WO 02/083143) are
suspended in assay buffer (25 mM Hepes, 80 mM NaCl, 1 mM CaCl,, 5 mM MgCl,, 0.2%
bovine serum albumin, pH 7.1, stored at 4 °C) at 5 million cells per mL; 100 pL of this cell
suspension is transferred to each well of a 96-well plate containing the diluted test
compounds. '*I-labelled chemokine (purchased from commercial sources, e.g., Amersham,
PE Life Sciences) is diluted in assay buffer to a concentration of approximately 60 pM;
100 pL of this chemokine solution is transferred to each well of a 96-well plate containing
compounds and cell suspension. The plates can be sealed with commercially available foil
plate seals (e.g., from E&K Scientific), and stored at 4 °C for a period of 2 to 4 h, shaking
gently. At the end of this incubation period, the contents of the assay plates are transferred to
GF/B filter plates (Packard) that have been pre-coated by dipping into a solution containing
0.3% polyethyleneimine (Sigma), using a cell harvester (Packard), and can be washed twice
with wash buffer (25 mM Hepes, 500 mM NaCl, 1 mM CaCl,, 5 mM MgCl,, pH 7.1, stored
at room temperature). The filter plates are sealed on the bottom with plate seals (Packard),
50 pL of Microscint-20 scintillation fluid (Packard) is added to each well, and the top of the
plates are sealed with clear plastic (TopSeal A, Packard). The plates are counted on a
scintillation counter, such as a Packard TopCount. To measure non-specific binding, 4 wells
containing unlabelled “cold” chemokine can be included on each 96-well plate. To measure
maximum binding, 4 wells containing 5 pL. of DMSO, 100 uL of cell suspension and 100 uL
of "®I-labelled chemokine solution can be included on each 96-well plate. Data can be
analyzed using commercially available software (e.g., Excel from Microsoft, Prism from
GraphPad Software Inc.).
[00221] CXCR3 Plasma Migration Assay: The following example provides a CXCR3
plasma migration assay that can be used for evaluating the compounds of the present

invention.



FFFNCOChiral 0/ N 49 C" 598.6 F/ OCH F F /N
Chlroi 50 Nc" 644.7 FFF ,~NChirsl / ~ 51 615.6 F

WO 20060801€ F F eN 01 / | 52 NN N~/ CH3 614. 6 PCF/USR005/023251
OF O O F F -57 WD 2006/ 004915 PCT/ US2005/ 023251
7.19 CXCR3-binding and M gration Assays [00219]
CXCR3- bi ndi ng Assay: The fol |l ow ng exanple illustrates

L L e e N U
(puhﬁ7d01§xmb1au%ﬁ& fafm hytt ﬁbmabblmti:lad ombl(mamam Nam YW I1-2
02 ss .otherwi se n
Pepiateghlie ok PhE 15 LRoT g LS vt Atedils S lendedt it
chl&@h&ét‘h?lsﬂlicﬁ‘@s@em dficetaR- (GWD&)I"(Mﬂculal'—waés I bylipAbating the
Test _conpounds are dilute a concentration

actiygied PBMCamn { ngigd- @ng&]fo@ ﬁaé(}popqs ,arhjﬂ éfsglaeytlssue culture 1ncubator.

Whﬂ@ @@1@ r&['é' 1@5(1119@ thetede c&'ﬁﬁoun‘%ﬂ aneeiined it Bl\/ﬁi@:t&) a%h&enﬁgtld% that is
flat=bott oned prog\}/l ene pl ate Sﬂ , from

IOO@req:sﬁhq intenflertfinal asgey q:cglcg)@pfl@g t 10X agmLsd uman ITAC
b AL 808 PARIISEL 1, AR 0,2 QBAAR e . Tot
- compounds aré -added to the human ITAC preparation. Cells are washed once in prewarmed
(37 °C) RPMI (Invitrogen) media with 0.5% BSA and resuspended to 5 million cells/ml in
human plasma. The test compounds are added to the PBMCs. A 96-well chemotaxis
migration plate (NeuroProbe, Inc.) is assembled by adding, per well, 30 uL of
ITAC/compound mixture in the lower chamber, placing the impermeable membrane on top
of the ITAC/compound well, and adding 50 uL of the PBMC/compound mixture to the well,
The plates are covered and can be incubated in a humidified tissue culture incubator for 2.5
hours. A standard curve of CMFDA-loaded cells to be used as a reference for the test plates
can be prepared. Migration plates are disassembled and are read in a flourometric plate
reader set to 475 nm absorbance, 517 nm emission. The flouremetric reading can be
converted to cell number using the standard curve and calculating the percentage of migrating
cells.
[00223] Other assays may be used to identify compounds that modulate CXCR3 -
chemokine receptor activity, for example, binding assays (see, e.g., Weng et al. (1998) J.
Biol. Chem. 273:18288-18291, Campbell ez al. (1998) J. Cell Biol. 141:1053-1059, Endres et
al. (1999) J. Exp. Med. 189:1993-1998 and Ng et al. (1999) J. Med. Chem. 42:4680-4694),
calcium flux assays (see, e.g., Wang ez al. (2000) Mol. Pharm.. 57:1190-1198 and Rabin ez
al. (1999) J. Immunol. 162:3840-3850) and chemotaxis assays (see, e.g., Albanesi ez al.
(2000) J. Immunol. 165:1395-1402 and Loetscher et al. (1998) Eur. J. Immunol. 28:3696-
3705), and other assays known to those of skill in the art,

[00224] All publications, patents and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example for

purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in
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suspended in assay buffer (25 nM Hepes, 80 nM NaCl, 1
mM CaCl2, 5 nM MygCl2, 0.2% bovine serum al bum n, pH
W@ .2006/m3a5ed at 4 C) at 5 mllion cells per nlLpct@g21d05/023251
of this cell suspension is transferred to each well
of a 96-well plate containing the diluted test
conpounds. 175l -1 abel |l ed chenoki ne (purchased from
Rt A SRR of BisPnen AP LA Ak Rimes) pERECER may
be aptg@ therebmwshoput GQJang fic@Othe spifit diicepecdTalmigpasicd @laithi. on
is transferred to each well of a 96-well plate
cont ai ning conpounds and cell suspension. The plates
can be sealed with comrercially available foil plate
seals (e.g., fromE& Scientific), and stored at 4 C
for a period of 2 to 4 h, shaking gently. At the end
of this incubation period, the contents of the assay
plates are transferred to G-/ B filter plates
(Packard) that have been pre-coated by dipping into a
sol ution containing 0.3% polyethyleneimne (Sigm),
using a cell harvester (Packard), and can be washed
twice wth wash buffer (25 nM Hepes, 500 mM Nadl, 1
mv CaC 2, 5 M MdA 2, pH 7.1, stored at room
tenperature). The filter plates are sealed on the
bottomwi th plate seals (Packard), 50 L of
M croscint-20 scintillation fluid (Packard) is added
to each well, and the top of the plates are sealed
wth clear plastic (TopSeal A, Packard). The plates
are counted on a scintillation counter, such as a
Packard TopCount. To neasure non-specific binding, 4
wells containing unl abelled "cold" chenoki ne can be
i ncl uded on each 96-wel |l plate. To nmeasure maxi num
binding, 4 wells containing 5 L of DMSO, 100 L of cel
suspensi on and 100 gL of 125 |-1| abell ed chenoki ne
sol ution can be included on each 96-well plate. Data
can be analyzed using commercially avail able software
(e.g., Excel fromMcrosoft, Prismfrom G aphPad
Software Inc.). [00221] CYCR3 Plasma M gration Assay:
The follow ng exanple provides a CXCR3 plasm
m gration assay that can be used for evaluating the
conmpounds of the present invention. -58 WO
2006/ 004915 PCT/ US2005/ 023251 [00222] Human
peri pheral bl ood nononucl ear cells (PBMCs) are
activated with OKT3 (purified by AB solutions from
hybri doma cell line OKT3 (ATCC CRL-8001)) and IL-2
(Peprotech, Inc., Rocky HIl, NJ, USA), and at
fourteen days, the cells are |loaded wth
chl oronet hyl - fl uoroscei n-di acetate (CMFDA) (Mol ecul ar
Probes, Inc.) by incubating the activated PBMCs in 1
ng/ m. CVFDA for >1.5 hours at 37 Cin a tissue culture
incubator. While cells are | oading, the test
conpounds can be diluted in DMSO to a concentration
that is 1 00-times the intended final assay
concentration. Next, 100 ng/nmL of human | TAC
(Peprotech) in human plasma (EDTA, drug free,
Bi ol ogi cal Specialty Corp) is prepared. Test.
conmpounds are added to the human | TAC preparation.
Cells are washed once in prewarned (37 C) RPM
(I'nvitrogen) nmedia with 0.5% BSA and resuspended to 5
mllion cells/m in
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human pl asma. The test conpounds are added to the
PBMCs. A 96-well chenptaxis mgration plate
woORensrooPnsbe, Inc.) is assenbl ed by addi ng, pepcwaiskqos/023251
30 uL of | TAC/ conpound m xture in the | ower chanber,
pl aci ng the inperneabl e menbrane on top of the
| TAC/ conmpound wel I, and addi ng 50 uL of the
PBMC/ conpound mixture to the well. The plates are
covered and can be incubatednig a hum dified tissue
culture incubator for 2.5 hours. A standard curve of
CNFQA—I aded cells to be used as a reference for the
Whetdgela f%f%s can be prepared. Mgration plates are
dlsassenblgg qnd are rgﬁg,in a flouronetric plate
L e 4 EpRodpd pyinghe (Emi Ty bance, 517 urn emission. The
flourenetric reading can be converted to cell nunber
usi ng the standard curv Rtul ating the
per cent age of n1gra@@¥@k— [00223] Ot her assays
may be used to identi kh@ t hat nodul at e CXCR3
chenoki ne receptor act|V|ty f oN_ex nple bi ndi ng
assays (see, e.g., eng et mi-Q (18 Bi ol . Chem
273:18288-18291, Canpbell et al. (1998) 1 Cell Biol.
141: 1053- 1059, Endres et al. (1999) J. Exp. Med.
189:1993-1998 and Ng et al. (1999) J. Med. Cherry.
or %R Oxt#6R)ceeptatdd @ilﬂimpfddm(g thesafy whésme, e.g., Wang
et al 57:1190-1198 and Rabin et

(%@é@}mg%ﬂWﬁWh' ﬁa&§8§N8840 3850) and chenptaxis

as 5@}65& rﬁ&ﬁ&r s8eded frdth BRNESIp Rhsising of @ BEAU) ) CJCg)alkylene,
I rnni zn 165; 1395- 1402 and Loetscher et _al. (1998

(Coetemnigpe AT, OB OR 66 oo S b B Oirs S ays

knqy@ahgnéggﬁgcgilégﬁkl in the art. [00224] A
publ i cati ons, ents and patent applications cited in

thﬂémsﬁébmﬁﬁhatﬁﬁﬂ}are herein incorporated by
f i Vi i )
r e r1§§b?e%te%§‘xo&ﬁ thE %chlgcpl?%ls\{ﬁlg l‘dsﬂ%cﬁgé%}ﬂn gﬁ‘l\%' 08, QNR’paN =5):4

I on were ca dual
—NR'IR]ﬂI—SRf eltilegen bSIRRER HeDE(@R (O 'erCRHE, O@Iﬂmugh

T N R

Nﬁgﬁﬁﬁﬂmﬂ@m{%}ﬁ :éﬁo(dyg?,smﬁnﬁg ?s(o)m?\mgi ~®gnd -NO;
o0t iDFAS A e Ferese s 65225 o1 Pyt 10K nePi GRS DR

“NR'R@CRRN q&alag‘entislﬁwwe NHICPO)R N (OIRT L@OJR'CHEMIRR "and

nmodi fi cati ons may made t heret o wit hout de artin

-OQ(F)&MR%’ I‘%iq(@iR N%c@@@f’ t heNBpEhded NE} 271

Nﬂ@a 9%90 R0/ E?@ﬁ@l S(é?z o) M@f(" L@N and —-NO;
1 A conpound avi ng the formila (I): Al
XRithe uBsgrpt n s 0,1, 2dr X
each R/, R" and R"" independently is H, unsubstituted (C;-Cg)alkyl, heteroalkyl,

unsubstituted aryl, or substituted aryl;

R! is heteroaryl or aryl;

R? is a member selected from the group consisting of hydrogen, halogen,
(Ci-Chp)alkyl, (C,-Cig)heteroalkyl, hetero(Ci-Cio)cycloalkyl, (C;-Cyp)alkylaryl, and
(C2-Cio)heteroalkylaryl or optionally R? may be combined with L to form a 5-, 6-, 7- or
8-membered ring containing from 1 to 3 heteroatoms selected from the group consisting of N,

O and S;
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I or a pharmaceutically acceptable salt or prodrug

thereof, wherein Al and A4 independently are C(R) or
wol206@0m1a nenber sel ected fromthe group consPeriusgosn23251

a bond, (Ci1-CS)al kylene, (C2-C8)heteroalkyl ene,

-¢(O-, -0C(O-, -CH2CO, -CH2SO and -CH2SO2-; L is a

bond or (Cl-C5)alkylene; Xis -CH2-, SQ2 or -C(O)

% BELACEEL LA A Lo Sy,

-S(G)m'Rf SO SRR, - SRR CIERE RN (R SONER-N(R 9@@(&.53, NRR" |
-NR'C(OR, -NWC(ONR' R',, NR'C(O 2R, =
- NH- C( NH2) NH NR' C(NH2) =NH, - NH- C( NH2) =NR

;%Q) R -S( -SLQ 2NRR', -CN and - NC2; ¥
eI 96(@39 f gr pup conS| st n of rogep—NOR

i =NR, “ﬁ RR' FR' or,
OC(O)R ’ C(O)R - CO\IRR -

optrohlBlyCRb)rRy be Nmblﬁ.{@)zmmhro f,onmmc(se)ézﬂ or 8-Il<lh¢n{b( MemngNH

conie BRRRY'o > AEKEHRIS NEBRS TPNE EiRUR PSEURe PN D HESH
or-1i blS t@ﬂféhltbﬁdselégfdf&?ﬁl e groiuﬁ d@ff@@ﬁd@ Iﬂf( ﬁ@li «Asg)aidyl;
unsubstitute eroQ ,

(Cnfraligstoplih et b eyt e terogerl(PsConeteroalis,

aryR@ _er )gl@{g,ygndq;yl@gy@?hefgodn@yla menber selected fromthe

oup consi st n rogen, hal o (é;Cl C10) al kyl
(czR G3 &9lensedeliaraF oupw@ﬂ%?t@g@i(@igse%h r%gheteroalkyl aryl and
het&g%r Clo)al kyl aryl, and (C2-C 10)heteroal kylaryl or
P’dnally R2 may be conbined with L to forma 5-, 6-,
7- Btand® mdapvedentlyriaiydomet,CrriCaglkyt orfCl-Celactgroalkyl;

O and &5 G Gubr AT Bt SBeBERB B ATE Ry T

absrhis (OrCi)siksl; menber sel ected from the group

consllostl ng of -H -CHR6R , -S(OnR5, -S(O nm\(R8)R9,

-5 s ar¥k Rg) CH2R6, - N( R8) SO2R5, - N( R8) CH2R10, R6 X1

R62\IISN3H0,ZN/S(O)mY1R8 -NYDand or, optionally,
be conbi ned forma 4-, 5-, 6-, 7- or

8- n% s érbéﬁld Kpnﬁé)akﬁﬁ{lﬁ?rr{pm &6}*’1@@%&@{3’@5‘6@3 het er oat ons

selgc{fsggl &g)glﬂlteggeag&oup consisting of N, 0 and S; R
---nenbér Selécted fromthe group consisting of-(C

- 1 t&h@z(bsmm}n is0,1or2.

2. The compound according to Claim 1, wherein R? is 2 member selected from the group
2
S

|
_n—© —<:>302
Me

consisting of -H, -S0,CHs, -SO,CH,CHj3, -CH(CH3)CH3, ©

Me Me

Me \G /EQN

N N Me a ;

hn N

<> LY T LA -O
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(C2- C20) het eroal kyl, heteroaryl, aryl,

heteroaryl (G - C6) al kyl, heteroaryl (C2- C6) het er oal kyl ,
wanyls(od¥91£6) al kyl and aryl (C2- C6) het er oal kyl ; RBT/iUS2005/023251

selected fromthe group consisting of (Cl-C8)alkyl,

(C2-C8) heteroal kyl, aryl and heteroaryl; R6 and

R7i ndependently are hydrogen, (d -C8)alkyl or

(C2-C8).h r AR ) al kyl ,
(e Eg e o i SN SR i) 2
(C1-C8)alkyl; R10 is aryl Zis CHor NN Xlis a
bond, (Cl-C6)al kyl ene Bihet eroal kylene; Yl is
(G -C6) al kyl ene; angkay; @s rIH{ZmISO 1 or 2. 2.
The conpound accordi ng , vvherel n RBis a
menber selected fromthe group NO\ { --( ,S02
consi sting of -H -SO2CH3, RS @ CrETRB, CH(CH3)CH3 :
~ M NM\NM/ \ NSIIaM M\ N-N-and 'ne.
-62 WD 2006/ 004915 PCT/ US2005/ 023251 3. The conpound
or agpheuadeuiigali pacChtalie dalt drguadneg thereof ormul a (1a): ~Al
X..RL t N (RA)n "M NR2 R4, QNLR3 laor a
-4, phaihkecepbindalf IClaimc; enhtrebl e iss&(@)-or- prodrug t her eof .
A -The conmpound of Caim3,-whereinXis -C(O=s - -
5. .The co m. 3,4 rein M is N 6. The
> co Sﬂla‘l’% le%ms’j’ W% reenrneﬂxn 4is C(R. 7. The
compound of C aim 3, wherei n RI |s a unsubstituted or
6. a rmiea;ompoundpxilcaalmLﬂ;)Wﬂem@dSﬁh%ﬂyl wherein the
substltuent is a hal ogen, (Cl-C8)al kyI
7. h%}ﬂg lg{rdgog: éﬂn '3, (Vgareﬁﬁilaih K%Qﬁbstﬂﬁted or a meta- or
para—subsututed phenyl, Wherem the substituent is a halogen, (C;-Cs)alkyl,

(C1-Cg)heteroalkyl, (C;-Cg)alkoxy, or (C;-Cg)heteroalkoxy.

8. The compound of Claim 3, wherein R? is a member selected from the group
O Me_ Me H
/\N)J\ X Me /\/N\<
f —CH3; —CH,CH; —CH,CHyNH, H Me |

2

consisting o

/\N
'—CHon and Q ,

9. The compound of Claim 3, wherein Q is -C(O)-.
10. The compound of Claim 3, wherein L is a bond, -CHa- or -CH,CHo-.

11.  The compound according to Claim 3, wherein -L-R® when taken together is

O
12.  The compound of Claim 3, wherein -Q-R* is CFs,

m \H/\©\ CF3
I I \Tl/\@:
OCF3. CF3op ° Fo
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8. The compound of Caim3, wherein R2 is a nenber

selected fromthe group O Me Me H CH NH ~NAOxMe NxMe
woanwieiding of CH3 CH2CH3 -CH2 2 2, H M No - eelf@sk@st23251

9. The conpound of Caim3, wherein Qis -C(O-. 10.

The conpound of Claim3, wherein L is a bond, -CH2- or

- CH2CH2-. 11. The conpound according to Caim 3,

wher ei n t / F O 12.

13, S5 Ty 3 PG 1 NG R0R e R B O 12,
Z~11 11"'~a "'~a 1~ OCF3 OCF3 or O\ F -63V\D

14. 2006¢ cOu9Ed POTI2S200%Ne dedermula@l): The compound of
Claim3, wherein Rl is para-cyanophenyl. 14. The
conpound of C aim 3 having the orgul1§ (Ir): oR11 A
X, N2 (Ra)n A4 N1 R R4, O-N, or a
phar maceutically acc >N or pr odrug thereof,
wherein Rl11 is hgﬂﬂrn ( 1-C§2)al kyl or
( C2- C8) het er oal kyI A4 le cgfipound of O ai m 14,
wherein R11 is -H, - or - CH2CF3. 16. The
conpound of C aim 14, V\,helRAe’on XL|§ -C(O-. . 17. The
compound of C aim 14, V\,hereIn Rz is net hyI and -L-R3
is Rs 18. The conpound of aim 14, wherein R3 is a

menber selected fromthe group Me
or a pharmaceutically acceptable salt or prodrug thereof, wherein

R'! is hydrogen, (C;-Cg)alkyl or (C;-Cg)heteroalkyl.

15. The compound of Claim 14, wherein R'%is -H, -CH3;, -CH,CHj, or -CH,CF;,

16.  The compound of Claim 14, wherein X is -C(O)-.

18.  The compound of Claim 14, wherein R? is a member selected from the group

Me
Q N
il .
44D o (s L0
consisting of -SO,CHs, -SO,CH,CH;, © : , , Me ,
Me

17.  The compound of Claim 14, wherein R? is methyl and L-R%is

The compound of Claim 14, wherein -Q-R*is ,
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n\/N --( ,S -CSI1II Me O consisting of -SO2CH3,

-SRCH2CH3, , ~/ , , M N NyMe Me , and Me. yF O\
wa200so@1sonpound of C aim 14, wherein -Q R4 i BCOES2005/023251

CF3 O ZCcF3, | CF 3 or F -64 WO 2006/ 004915

PCT/ US2005/ 023251 20. The conmpound of C aim 19,

wherein R3 is a nenber selected fromthe group Me i

20. \ S@&_&r&ﬁéund of Ola%gst 9%"/%1‘61% RC an?ﬁlb%eﬁgtéd §Q%%group

conpound hawngtheforn@ L11): A1X,N.R1 (Ra) Me
A4 N/W TN R4-GY R3_LI ap rmceut' y\rl/\Q

accept abI e sal t odr '
consisfing At nefea’t g:H@ﬁ% o{r'J N; Q’I s a msnber Se ecté%

fromthe group gensi sting of a bond, (Cl-C8)alkylene,
- C8) het eroalkyl ene, -C(O) -, -CI:(O)-, - CH2CO-,

WS/QAG and - H2802- ;
N
Me  and Me_

21. A compound having the formula (ITT):
Al _X_ R

NZA S
(R)n K\I //H/W‘\

A* N

N
R4’Q Y’
R3

I

or a pharmaceutically acceptable salt or prodrug thereof, wherein

A' and A* independently are C(R® or N;

Q is a member selected from the group consisting of a bond, (C;-Cg)alkylene,
(C,-Cg)heteroalkylene, -C(O)-, -OC(O)-, -CH,CO-, -CH,SO- and -CH,S0,-;

each of W and Y is independently a carbon or a heteroatom and W and Y are linked -
together to form a 5- or 6-membered cycloalkyl or cycloheteroalkyl ring, wherein the 5- or 6-
membered ring is unsubstituted or substituted with halogen, NH,, NO,, (C;-Cyg)alkyl,
(C3-Cypo)heteroalkyl, heteroaryl, aryl, heteroaryl(C;-Cg)alkyl, heteroaryl(C,-Ce)heteroalkyl,
aryl(Cy-Cs)alkyl and aryl(C,-Ce)heteroalkyl;

X is -CHy-, SO; or -C(0)-;

R?is selected from the group consisting of —OR’, =0, =NR', =N-OR’, -NR'R", -SR,
-halogen, —-SiRR"” R, —~OC(O)R’, ~C(O)R', —CO;R’, -CONR'R", -OC(O)NRR",

NR"C(O)R', -NR'-C(O)NR" R"’, -NR "C(O),R, -NH-C(NH,)=NH, -NR'C(NH3)=NH,
-NH-C(NH;)=NR', -S(O)R’, —S(O)2R/, -S(0),NR'R", —=CN and -NO;

RV is selected from the group consisting of —OR’, =0, =NR’, =N-OR/’, -NR'R", —SR/,
-halogen, —-SiR'R" R'", ~OC(O)R', -C(O)R', —CO,R’, -CONR'R", -OC(O)NRR",
-NR"C(O)R’, -NR-C(O)NR" R"", -NR"C(O);R, -NH-C(NH2)=NH, -NR'C(NH;)=NH,
-NH-C(NH;)=NR', —S(O)R’, =S(0)zR’, -S(0);NR'R", -CN and ~NO;
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each of Wand Y is independently a carbon or a
heteroatom and Wand Y are |inked together to forma
wo-20mroo®18enber ed cycl oal kyl or cycl ohet er oal kypCTmiISDES/023251

wherein the 5- or 6- nenbered ring is unsubstituted or
substituted wth hal ogen, NH2, NO2, (Cl-C20)al kyl,

(C2- C20)heteroa|ky| heteroaryl, aryl,

het gﬁ)ggggl het er oaryl ( C2- C6) het er oal kyl ,
ary "and aryI(C2 C6) heteroal kyl; X is

- CHach RS(BQ aod R”’@(x@)oendeﬁaéy jsd1, sosubstitated (€ oR)elal, Brieraplkyl,

=N-OR, NRR', -SR,
“nsuﬁ%%%}g& “ﬁ%ﬁ“ﬁ“% OC(OR, -C(OR, -C®2R ,
cmlﬂmletem@@qa)mla . -NR' C(O)R' , NWC(ONR' R'",
NR' (O 2R , H, NR .CO( NH2) =NH, ..
i N»—gce)&ﬁff?tﬁﬁ“ amcéglﬁﬁ)gﬁiec ed Gpi) thpgron g‘zr%%%w H-GHRER Y
-S(NQ%RS, Eg)jm(aﬁkécsg»mﬁ(ﬂmmlé NEROBOSRNSNERY OF,Rf - OR

NRR', -SR - hal ogen, -SIRR'" R'',
ocgo)Rﬂ C(O)R' _CPR, -CONRR', -OC(ONRR', R

/R:HC(O)R' Q)\'@ Rii -NR'C(O%\{ZR’ "
ey :,? AR
E%/ uszoo»5§§z‘w()\g§R

23251 ° the subscrlpt n bs 0, 12" ;
eacﬂa"f RamdmbefBlleck®d frdni fhe REIMPRBAINink Bf (C;- @mﬁu@gt i t ut ed
(Cl-C8)al kyl, heteroal kyl unsubsti t ted a ég :g

(Crsrobpteroatierl haietparyL eyl léct%@%féh(%aﬁg)ﬁlkbﬂr %{?fwfy( Cplgeteroalkyl,

cted fromthe group

arygﬁg%%%%ﬂd?rﬁ(% fgﬁﬁétergﬁ _S(O) RS, - S( O, M\( R8) R,

- S(R)is ,sglmtasﬁ@nmR&roum(onsytsmsE -Chplig) Incterpglylyaryl and
hetg;g@d@m J 7s NR/. YRRand R4 is a menber

ted fromthe group consisting of (Cl-C20)alkyl,
( czRﬁml)Rfmaepmabmw are yeiregeoA(Cy{Cs)adley) br; (C2-Cg)heteroalkyl;

ar R Bt IGre RS e T She ™, o

selg%ﬁ@dltmﬁmyghﬁigroup consi sting of (Cl-C8)alkyl,

(C2-@8) heteroal kyl, aryl and heteroaryl; R6 and

R7i Rddp@ibent |y are hydrogen, (Cl -C8)alkyl or

(C2-C8) heteroal kyl; R8 is hydrogen, (Cl-C8)alkyl,
22.( CZTﬁBaohqioaﬁ@aﬂckmim 2hetherseAYls GgRMaryl; R9 is

(A-C8)alkyl; and R10 is aryl.

23.  The compound of Claim 21, wherein A*is N.

24.  The compound of Claim 21, wherein X is C(O).
25.  The compound of Claim 21, wherein R' is para-cyanophenyl.
26. A compound having the formula (IV):

Al_X. .R

I N’

A* N w2
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22. The conpound of C aim 21, wherein A" is C(R). 23.
The conmpound of O aim 21, wherein A4 is N 24. The
woaopmasdsof C aim 21, wherein Xis C(O. 25. TReT/US2005/023251
conpound of Ol aim 21, wherein Rl is para-cyanophenyl.
26. A conpound having the formula (1V): ALl X N Rl
Ra "Aa NWW 3 RA-Q N Y, W R3 1V -66 WD 2006/ 004915
/ US200 0232 y acceptabl e
orag ?l"fnas?u%ﬁa 69t ]bﬁe Sa@ St P%@ﬁ{ :{E&g V\ézﬁ&élkabsent or is
se |Velcﬂs ebtseﬁtrcﬁﬁs $clveted Ifupthe gromp sonsiting Hf - -S---8(Q)-, -S(0)z-,
Q)12- -C(O-, -CH2-, or -NR 11; W and Y
-C(@)nor ybare -CH2-, -CHRL2-, -CH=, -CR12=, -NH,
é?fd Y Ngligendentl\ﬁ&rd -‘CI—EQS@HR”OT CHs, ﬂkl,t, ~SH:, -NS( &@)-NR"-;

ée‘i absapt Qg Q- né@ené@m ;ﬂglé&% T ‘I\I'CIQE -

N_a er selected fromthe group consisting of a bond
(C1 )aI kyl ene, %het er oal kyl ene, -¢(O) -
O@( @)1dA 41@6[2@@6nﬂya®—@ oNd -CH2S2-; X is - CH2-

! ne,
c (?%%% Satrrll%bgl‘ ?ele@ fhSin %% ﬁ%&%@n&{\kﬂl&rf h %0 ?@'chalkyle ,
(Cz-dg)hletagaﬂqylen& -RRO)-ROC(0)-OGHR-, -CHE 0) Rld -CHGRDR,

A O ONRR, -NR'C(OR, NWC(ONR' R ",
N;%g:ga.’,w- ) =NH, ﬁ(R' )C(NI—|2):NIC—|:,( )
- NG VHR)ea MR the §fdh Ronsistifg 6] ABR, ~OSENR2NRROR SR Rih SR/,

i 8T R O CEL LT B SRR o™

@@)@) 'RNR @Nﬁ" R"™ CRRRC(O); IOONBRGN%Q\@I NRR'C(NH,)=NH,

R' NR'C(O R NH2) =NH,
Nﬁ(O)R'Nfg(@IZRIst(— C(, S)Fﬁ ‘F@d _N T ) 2R')
) S(@lg%ted ﬁ*o(;[Nh@ %gorl]lp I8%9}51:%1% gg 5(2%3 gﬁlt f’NRIn S—NSO@/ XNR'R" —SR’,
-halug@ubSﬁl’R’UR’éd—Q@iﬁ)&grﬁ(W ~CReRer6g —OC(O>NRR"

~RARY oarﬁlf"t Eg))ﬁﬂzy' R, ONRSERSLR %ﬁ%mﬂmﬁl NFEC(NH,)=NH,
NH—C(NHZ)—NR’ —S(O)R/, —S(O)ZR’ -S(0);NR'R", -CN and —NO,;

the subscriptnis 0, 1, 2 or 3; .

each R’, R" and R independently is H, unsubstituted (C;-Cg)alkyl, heteroalkyl,
unsubstituted aryl, or substituted aryl,

R! is heteroaryl or aryl;

R3 is absent or is a member selected from the group consisting of -H, -CHR®R’,
-S(0)uR?, -S(0):NRYR?, -S(0)uNR})CH,R®, -NR¥SOR’, -N(R*CHR",

RO

x! A
A . Ty
\ /S(o)m \/ @ \G“\Rs \Q B Q » N\R7.

R*is a member selected from the group consisting of (C1-Cao)alkyl,
(Ca-Cap)heteroalkyl, heteroaryl, aryl, heteroaryl(C;-Ce)alkyl, heteroaryl(C,-Ce)heteroalkyl,
aryl(C;-Cg)alkyl and aryl(C,-Ce)heteroalkyl;

R’ is selected from the group consisting of (Ci-Cg)alkyl, (C,-Cg)heteroalkyl, aryl and
heteroaryl,

RS and R’independently are hydrogen, (C;-Cg)alkyl or (C,-Cg)heteroalkyl,
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R3 is absent or is a nmenber selected fromthe group
consisting of -H, -CHR6R7, -S(OnR5, -S(O nm\(RS$)R9,

WO 3(@)mn4dus R$) CH2R6, - N(R ) SO2R5, - N(R$) CH2R10, p8B/USXD5/023251
R6 z~ % ~ 1IN (O. NI -NN 1 ~-Ns NI RYR ~ and
R R4 is a nenber selected fromthe group consisting
of (Cl CZO) al kyl, (C2-C20) heteroal kyl, heteroaryl,

y‘?g(3 %g@é%ﬁﬁ?ﬁi %Fjl@é teroalk?' Pe(‘t?ff?r&graalryléyl and

aryf(im—lm)dﬂeyﬂeroal kyl; R5 is selected fromthe group
356 Sti ng of (Cl-C8) aI kyl, (C2-C8)heteroal kyl, aryl
’roaryl R6 and RY7i ndependent |y are hydrogen,

( CRIQR)akéyd from tﬁ@'o@adﬁeiﬁm{gaﬁ‘lhiy&ﬂogen, {GZCHKyI,
2006/ 004915 PCT/ US2005/ 023251 R8 is hydrogen,
(CoCohelemphivkyryl 2pdhetesgd e et oal kyl, heteroaryl or aryl,

15, (R B GR) ALY (C,-Bp HeerdalyR GlReb 1
D R e

hetop@2yI(53) GrallloaeyayGr G heipasiigs & G prelahatiR2 and
marylf%c%%s mﬁpendently (Cl- C2D) al ky! ,

et'eroal kyl, heter oar yl, ar yI
het er oar yl ( Cl- C6) al kyI het aryl (C2- C6) het er oal kyl
27. ar ﬂh@@gmm@anéloﬁﬂlalmﬂé Whgrgin @é%{?het eroal kyl . 27. The
conpound of Claim 26, wherein Al is C(Rb). 28. The

.60 dGrRidmaT, whhishl*ns R4 is N 29. The
28 co%gﬁﬁ% %%n d g'llm 27, vaher ei nS Adis C(Rb). 30. The

compound of Caim 27, wherein X is -C(O-. 31. The
29. c orkhe GRAPRIIC Slaim3g; Wigterd i RR s a is a

unsubstituted or a meta- or .para-substituted phenyl,

30. V‘heﬂflﬁ'cﬂmb%d%‘f@iﬂntﬂeﬂherbﬁ mlsh@t@gen (C1-C8)al kyl,
(C1- C8) het er oal kyl , (Cl C8) al koxy, or

( Cl- C8) het er oal kqu Ve | 32. oun
1.3 aiHCAB PO R0, Wherin RS @ acieg b3 ONE A Sl
parfbubHiRic@pBohyl, WREDh the RlbstitieRAE 8 hel §H0aeDydikyl,
(C:-Cg)heteroalkyl, (C;-Cg)alkoxy, or (Ci-Cg)heteroalkoxy.

FeaPea
32.  The compound of Claim 30, wherein R'is ,
O

33.  The compound of Claim 30, wherein R' is para-cyanophenyl.
34.  The compound of Claim 30, wherein Q is -C(O)-.
/ CF,

0
35.  The compound of Claim 30, wherein -Q-R” is F,

T F
OCF3 CFs or CFs

2

36.  The compound of Claim 30, wherein W' is -CHp-,
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34. The conpound of C aim 30, wherein Qis -C(O-. /
CF3 0O 35. The conpound of Caim 30, wherein -QR4 is
w6 2006/00010CF3 O\ CF3 or O CF3 36. The conpoun#@Cofus2005/023251
G aim30, wherein WL is -CH2-. -68 WD 2006/ 004915
PCT/ US2005/ 023251 37. The conpound of C aim 30 or
Claim36, wherein W2 is -N=, -NH or -N(CH3)-. 38. The
co d I
3. c@%%ﬁ%g%?ﬁé%ﬁ%@@a?%& sheig g mﬁ" Jarss .Ws b
-CH2-, W2 is -N-=, i s absent and Y -CH= o
38.- c@bzcomm;ndwoﬁéilaam&@owh@m@fwo% o)) arf\m@r - \/\2 i's
-N(CH3)- or -NH. CF3. 41. The conpound of C ai m 40,
wh ' : ] 1 -N=Gv? is@Bkeht dndY is
39- efh% Cgmﬁé&n?gorgpt%adﬁ3ﬁo§h%gglmg4f }E\Eh\g ein Ad is -CH2-.
-Cmﬁor -CRE-conpound of C aim 22, having the formula (V):
O (RA)n \' N, RN~-W Rb NY W RA'OR3 V. -69 WO
40. 2Ooﬁ{e‘%%%ﬁdp%éﬁ%%o@ﬁé}&ﬁ%ﬂls ﬁfbH ?h@r -Kpopound of
erein the compound is sefected fromthe
group consisting of 0O CNO O CF3 N N1 N. CH3 N N(CH3

\ . /.CE3M )
. O F

The compound of Claim 40, wherein -Q-R*is ,

42.  The compound of Claim 41, wherein A* is -CHp-.

43.  The compound of Claim 22, having the formula (V):

o)

W2
R4’Q Y
R3
V.
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N \ NS*\CH3 I \ ~CH3 FI/ OOOF/ OOOCF3 CF3 ,
and 0O/ CNN NCH3 N~-~S"CH3 00 F O CF3 45. A
wohereoroaeasit i cal conposition conprising the conmpoums2m6/023251
Caim1l or aim?2l1 and a pharnmaceutically acceptable
carrier, diluent or excipient. 46. A nethod of
treating an inflanmmtory or inmune condition or
44.91 SARYG o HEUIRCL wherdH e B5{10Ma KQERELS KOS the arou
adm nistering to a $ubject in need such treatnent a
contibtdrgafeut i cal ly effective anobunt of a conpound
according to Gaim1l. 47. The method of C aim 46,
wherein said infl tory or imrune con tlgn o
di sease (s iﬁ' ed fromthe groupoco ti ng o?
neur o z di seases, mul S 0Si s,
systemc||lu us erythematosus, 0| d IQrthntls
at her Oy H ENI 8

3encephalltls s, hepatitis,
nephri

sarcoi dosi s, _s0 |.g engna
@ t pe\l/iL hab€tes, ast Onjkljﬁ\ \1 VI s,
£ al | @rgic PHPnitis, o5t ructi

pul monary -di sease, S|nu5|t|s nﬁtltls
i tory bowel disease, ulcerétlve colltls , and
Crohn's di sease, Behcet's syndronme, gout, cancer,

viral infections, bactegial @t i ons or gan
transpl ant conditions, ktﬁ;;jfansplant condi tions and
graft v. host dise met hod of Cl aim47,
wherei n said conpo d?/ adiiHii stered in conbi nation
wth a second therape i clagent, wherein said second
t her apeuti ¢ agent N\?”rsf?eaglng -70 WO
2006/ 004915 PCT/ USR ./0 251 dneur odegenerati ve
di seases, nmultipFe ~c|er03|s system c | upus
eryt hemat osus, rheurftoi d arthritis, at her oscl erosi s,
encephalitis, neningitis, hepatitis, nephritis,
sepsis, sarcoidosis, psoriasis, eczemm, uticaria,
45.LYPg phaﬂa@&%%ﬁ%om@%%onﬁoﬁ@ﬂn et doMipbin® of@hitd Bor Claim 21 and
allergic rhinitis, chronic obstructive pul nonary
a phiirmeceyticallyjaneeptablossartive dilaent of excinient! ammat ory bowel
di sease, ulcerative colitis, Crohn's disease,
46.BeNg GleiR dSY RE5ATEN i imat G336 BhmuNd dobiitioR bEGEda98Bua subject,
bacterial infections, organ transplant conditions,
saigiethod pemppingradmivisiaring erisubjectgn aged of sudhgeeainging a diseapeutically
effec%Ve arﬁgun%f"ggog‘n funcga&'ofﬁ 45?:0 d’i@ﬁlrle' n said inflammtory
nmune con |on or ease 1S selected fromthe

group consisting of nultiple sclerosis, rheumatoid
47.ar t Hird h¢thod gfddpinpda, svherein said inflammatory or immune condition or disease

is selected from the group consisting of neurodegenerative diseases, multiple sclerosis,
systemic lupus erythematosus, rheumatoid arthritis, atherosclerosis, encephalitis, meningitis,
hepatitis, nephritis, sepsis, sarcoidosis, psoriasis, eczema, uticaria, type I diabetes, asthma,
conjunctivitis, otitis, allergic rhinitis, chronic obstructive pulmonary disease, sinusitis,
dermatitis, inflammatory bowel disease, ulcerative colitis, Crohn’s disease, Behcet’s
syndrome, gout, cancer, viral infections, bacterial infections, organ transplant conditions, skin

transplant conditions and graft v. host disease.

48.  The method of Claim 47, wherein said compound is administered in combination with

a second therapeutic agent, wherein said second therapeutic agent is useful for treating
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asthma, inflammtory bowel disease, organ transpl ant

conditions and skin transplant conditions. 50. The
wortdswd4af C ai m 46, wherein said conmpound nodBCEMUS2005/023251

CXCR3. 51. A nethod for the nodul ati on of CXCR3

function in a cell, conprising contacting said cell

with a conpound of Claiml1. 52. A nmethod for the

3B B TR L AP 8 05 i

arthritis, atherosclerosis, encephalitis, meningitis, hepatitis, nephritis, sepsis, sarcoidosis,

psoriasis, eczema, uticaria, type I diabetes, asthma, conjunctivitis, otitis, allergic rhinitis,
chronic obstructive pulmonary disease, sinusitis, dermatitis, inflammatory bowel disease,
ulcerative colitis, Crohn’s disease, Behcet’s syndrome, gout, cancer, viral infections, bacterial

infections, organ transplant conditions, skin transplant conditions or graft v. host disease.

49,  The method of Claim 46, wherein said inflammatory or immune condition or disease

"is sélected from the group consisting of multiple sclerosis, thetimnatoid arthritis; psoriasis, ™
asthma, inflammatory bowel disease, organ transplant conditions and skin transplant
conditions.

50. The method of Claim 46, wherein said compound modulates CXCR3.

51. A method for the modulation of CXCR3 function in a cell, comprising contacting said

cell with a compound of Claim 1.

52. A method for the modulation of CXCR3 function, comprising contacting a CXCR3

protein with a compound of Claim 1.
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