. TRI AZOLYL PHENYL BENZENESULFONAM DES
RELATED APPLI CATI ONS [ 0001] This

wo 20080pp934i cation clains priority to U SpCras2007415808
provi sional application Serial No.
60/ 831,042 tiled July 14, 2006. The
di scl osure of this priority application
is incorporated herein in its entirety.
FERRRA:b Yy SHASORER HREAREED FBNAMIDES
DEVELOPMENT [ 0002] The present |nvent|on
descri bed herein was supported at | east

_ 1(U19- A1056690-01). The
RELAB%Qéﬂ%%ﬂ&%”ﬂ%& ave certain rights in the
[0001}i NVids bpinatioBABIKGREIIND t§ 00D Bloviblvealppeidetiin Serial

No. GO/BQV SAE HQNUURY 1Y bHRS 18 HRLIARHS of this priority appiication
ceut.ical conposi tions contai ning

'5'"°°'B?f8te eWB‘r'@"%F "WH¥se conpounds or their

reoeBALL Y RNEOR AR etV Qe

[oo02}0F ThelftetdnPivéitiod abicAbSd K8 ME Bifipoltéd at least in

part byg\l?lg 'IFN &8566%?%9#1 th%laoégm%gﬁte}nga&ma§é é?rﬁgn rights in .

ators o ne receptors
‘hemeWWbounds and conposi tions have utility
in treating various inmmune disorder
BACKGHQIMNPons and di seases. [0004]
[0003] Ch?ﬁ@;!ﬁbélﬁﬁ? invétRR plRRILE célﬁp&nh&’é"?ﬁ%tab&mca[

t ok nes, are a
compoTRAgEAPPGENG AL ™ P o BPHR CFfRREnds g teir
pharmaceiitisgiycricentakie paligewichr freeffeqive pdifiigtingriie binding
or funciidhVe? variola th&@hokirek tdEalting aéceﬁﬁfsi. Wstah%onists or
modula%lg ?Péﬁb!}\gﬁ’né%tcé&&% tHEL b-%;k'%n&é/ R&ScoffpoSfiddshave

utility iniepat t%m@g%lmmr@alqoyer @%‘i‘"ﬁ%ﬁﬂq déseases
[0004] bacShgholiresaaish knewh ras pherhatactia gtoXisass sretahgoop of

smail nxo(ﬂecmagﬁléi&ﬁ Jr&@.m. %hlaﬁarglr&%eﬁ Q ¥ Wde%ﬁet of cells

The
ans vl AP R TP o S SHES, A s o
celis ofdieg imgnung systeracsugh as MBCIARTAIES Orcelly gdsiagRbils,

basophil€ SfDrititrbpiils f0id chii@: théh td Migkéfréh the blood to

variou ﬁ%gd"aﬂ'\ttll BHe- BXlséLﬂgl ﬁ'igp me g{é lnfpltratnon of
|nﬁamz§§:_r6 ggllgz% s{eg\éb%v?gr?tgemr fllqdeqre é&fsp nseﬁ fPr the
|n|t|atloﬁqanqh perpeinativo|of maGy BHG8TRN (dl@@b);)(rev@@@@@]Schall,
Cytokine3:a65li 43 @Bo 1) Osshhil BLAI ALLRIOSH SARLAY| 6:865-873
ugg))hennklnes can i nduce other changes in
responsive cells, including changes in
[0005] ¢ el adgiamie, S"g\u@ﬁm ghemoia gmekingsigangndyge other
changel$[in fe@@Biisie caR, inblodingthadpenh chi 9apé,igianhule

exocyt{)srsolnﬁeamﬁ Go-Segulati gw&h{g i %}mﬁv@mg aPry

ASSOCT Al e eu 0C
leukotrignes) .\)'gfqlraﬁxry %§tlasso&aéqq \fl@rlcalfl%%e activation, cell
resi stance to induction of apoptosis and
angi ogenesi s. Thus, 1chenoki nes are early
triggers of the inflammtory response,
causi ng inflanmatory nedi ator rel ease
chenotaxi s and extravasation to sites of




[0012] MCP-1 plasma | evels are
substantially increased in Diet |Induce
wo200@yesi ty (DL0O) mice, and a strong PCT/US2007/015808
correl ation between plasma MCP-1 | evel s
and body wei ght has been identified.
Furt hernore, elevation of MCP-1 induced
by high fat diet causes changes in the CD
[;)mlii‘erl.';iiiv::u_'*.3 r&%ﬂnt:é %Qn&m{_ M&ta?oﬁgﬁsyiirﬁit a{r%rtl)gérnesg ’Rus,
_ m ce. (Takahashi K,_§ al.,-J. Blot
chemolREni" SAB6E992 81035 aTh8!e 3 BIRCr fe FABTNG,
inflamrodtpymestiaterfrélaanentheorrtaxs dnd extravasdtion trhgites of
infectid®l Gt Shi@mMmiatisH. They 4k Gish RiihiRoAaY & huriRRtor 8diutar

proces%%setglf fb?éé{]i%lgv?%aeq HI\'} nszc% Ag}fg\bér? Iorisf aasnvggi a(s)[g%thlallogicai

consequenqep)) : 1821-30). It has been proposed

[0006]t h@hembasdst skt Glonteltcts BB adtilvating @RérAdkaRGEceptors
expreshy nAap FaNs coff Bfirion abBl e 2 g of -grotin
coupieq recepfars, flh PSSR FHMaMBrafe (eBpiRE glaund on
the surfage of 4 witleyarmtg ofarell hyibe s smhias &dukgeytes, endothelial

cells, stHOLMGMIsiedid &d%h&&e@' pose _ti ssue in
nmodel s of ecgenetl ¢ and hi

nous . h fat
000717 Cneigkingr B sLProknaIEaSPIom AP PRiegsed by
intrinsigpnakpelisanconfiiptiog eellssiuanalienatinfirmniation Gagerer ot
al., J. A, Scl RépHaétl, NG 15a0281{2000); (6K bddi), DCoisanad

' | s..0f t . )
comp/RIRKE A% BRI Sol o IO, ek 18 B0 room
Gonzalgz {Quagrade ¢ 3l - Sipe fraraunh| 10P118-22 (1996); Eddy &
Giache{lBKlobseint.cat 154667 Bl 99ph péneat eRals @ar dhPhysiol,
266:F928 B HYGA ISnand A4 anBiBary 11EBO6 aBhEine

.found in.a st jnvol vin | apetic
oroteing SHESePY i eR THORERE eI PN o o
- macroplgpe iatiopgnte dhe iperdiuncORPg ghalpghengfve ¥i Xuve Za
Zni, 81173- 7ol Steptatet aN S UwkT B573k4gnb62 @aod)] Amann et
al., DiBbBE 8L BAB4I1Y @9@3)%51@@{,;!, CSin. oRY. J ,

serum -1 level s cqorrelated wth XPC
114:860-8, (6(PCV o0 3imal madels Gk renabifbrosis, Plpckage of CCR2 or
MCP-1dsges des s markel ggdaictiongh s3E8Y oA renialOpiE8nmtion
(Kitagaga_arwslyms Me4thol$ h 8123 7-0eabosy; Wik ]ﬁ&ﬁ',@ﬂn.i N

i i ents.an r r ated, by

Patvly 2574 GRS BRSO Bl b sos
(2003)hx- LDL, and hence potentially foam cell
[0008]t r an&houmnatbid @rthritls| ey abreocic siesasm bR jdintand

charac{.eﬂféd%%?go\ﬁg? ms%%gtimgleag%e gg@!%c!ion of

.. eXpressi correlated wi th poor b] ood -
caritagg 5 B 36. AR e Re LR rectieren P
unknowgj, it s believeddkat dragpepliedes\iatt Thidypeciytals play a key
role in 1h@ GritiatibiBR perpdiftioh MaRe thibsic MARANEIN Pbcess

t n
vervol Ul 1. 0E R G, Rk RS
(Bianco JJ, et al., Endocrinol ogy, 2458
(2006)). MCP-1 can &ignificantly reduce
insulin-stinulated glucose uptake, and is
a prom nent inducer of insulin resistance
in human skel etal nuscle cell. Adipose
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[ 0023] US Published Patent Application

wo 20000% 137193 Al (ChenpCentryx, | nc. PCT/us20074015808
di scl oses CCR9 nodul ators of the formnula
NS02 , L V SUMMARY 100241The present
di scl osure is directed to conpounds and
pharmaceutical Iy acceptable salts

{OOOQ]t her %@%F’ -1 #OAR tﬁé Q{vérai %q\o%gp %ﬁqﬁﬁé%ﬁ'm and

Iatln Ine activit

IL-8, 1@6%6 dhlagurgﬁ ld§&nctv§.|rrt Wélfggbﬁ al., J. Immunol 149:722-7
{1992)c&rqtfest 4)J, BheymaipidgyniSixivod) s4 3 ER6 152 liz4); Shadidi et

al., Schf. 91 1Rnfh6r, 858631k (dddaf; & r‘eﬁ’gl HArthritis Rheum.,

oo B BYFOLHES S U ISaT o %@?@ HERI 085

Chemakiyfe| regepteroe GRA(ECRINGENSi ang @CétScﬁfg up-regulated in the
joints fRINBAHHABE Sica IFla@i-2@Rues af. 08#Rlbheett., 57:117-20
(1997)&(929&2%%? M%fp { Qc%viﬁf %@g%tcéhﬁgétﬁio%s?orha% Shtibody

againstiaRp-1 ’B@RBee’tﬁQW" efhcpgiousdrgucipgript intignpgation in
experirGiiRe mdBeRbh the@XEIRR], arBMERGEonMGRS . BxpdVied.,

186:13953G8H). Oda@a .t PRl 182*466 '1@%5397))
conp nds of the Present di scl osure

[0010} 1, 4y LERlEpERECaRIA - PedRy e L DPIRURN P! MRcioRRpges in the
fat tisseeaar@i alep cohBDABAD the campligationszsipieg from ohesity, a
~ conditibS reRing kel eﬂ:eWMﬁQ’e &ffattlm@nefb@ﬂmlfbsny

predlsp(ol %Q lh? raf(‘ieacftes mésy Huaqs troorrl\JaFl;ly éig,ﬁrsclgs Is% as ]non -insulin-

depe“%ﬁﬂ‘bé'ﬁ*?%‘%ﬁ BYPEHENSIRTS 615@1% Mg EPrey argryflisppse. In
obesityq Adipsghis $ick lihedlaiied Aabbsit ahdésibefne flif:tions that

lead to]aq MQ& %‘ﬂealgg B%Mlds’ h<¥4‘vom.ys'5 ancy go—trﬁﬁﬁmatory

moiec-.}%;e aﬁlfp8fﬁ)t:s(§8|ﬁ E']dag sﬂ%g%afal%tg%g&e g:thged a key source of
pro- inﬂh@n@g@mytokms incQHDp RNG; alph@CONRERN IL-6 (Weisberg et
al., J (Z'B( Py NR1 6121696808 ¢X0B3). 086NNt o macrophages to the -

adipose %%lﬂé@(ﬁ' E&g%:ﬁ%% by a%(p(&)%ggB

(Chiistipaar o pels 7t -\RPST ks IRPRS JAfRPEu (65 5 riey
al., ProcNRdf6 8683 INRIL GFELA., 180iIP66i70RAA) or

[001 1]U nsu @etvhlteam C;lnay gwd@l:é‘ﬂdnpoc?l@%‘e?éﬂ&t%q aga insulin -

resustanace ﬁrrlld: (l:J n&’lflyu%eq? g%theﬁgl%s %ﬁsgg ?]S/? wL{h ﬁyper—ms&memla
and obgsitys MGRit isPverexpresedssin Ptaamecn ghese ice compared to
lean cohflolg@ndehietadiRise isaCiyiaibydourcel MER-t HaetlsOeen
shown W3 Labd w&&@ ggrréoamgs i i Jad aay.ggéa id etfefithn

or unsubstitut
eplthelﬁbqe&a 61511 may pﬁig dlr%fgolalnmthﬁiefnc&e@gé%eﬂpose tissue
in obesitnd&aging Ent-dskunl Ddc Feak. Neth cad Scf g, 100:7265
(2003)consi sting of hydrogen, substituted or :
unsubstituted G s al kyl, substituted or
unsubstituted. C2-8 al kenyl, substituted
or unsubstituted C243 al kynyl, :
substituted or unsubstituted Cs_ io aryl,
substituted or unsubstituted 5- to
10- menbered heteroaryl, and substituted
or unsubstituted 3- to 10-nenbered



R2-is selected fromthe group consisting
of hydrogen, hal ogen, -CN, -C(0)R7,
wo 20000847, - C(0)NR7R8, -O0R7, -0C(0)R7, PCT/US2007/015808
-0C(0)NR7R8 -SR7, -S(0)R7, -S(0)2R7, -
S(0) 2NR7R8, -NO2, -NR7R8, -NR7C(0) R8
-NR7C(0) 01R8, -NR7S(0)2R8,
NR7C( 0) NR8R9, substltuted or
substituted or

[Omzt ns ubs{:btt asa'\ag%ve a&na & ntta[lg ingeaased ip Hiet induce
Obesity (DIQ) &1igss ppd %Igtgqg}gggrrgatmnm?men plasma MCP-1 levels
and by lpeight kesatbeo idetiifRu o shmrteuh&d é%e\laﬁon of Orlvlcp—

indu I%s tit t ed or

ind c,;eliQ:y ﬁ%'él tcﬁ.iii %E%grzl%%%& |¥| tl:ne gqﬁl% \fe r{lo?og&te
populalo (NGRS (oS K ¢ 2k Mhdiog 46654 (2009),
[0013het erfaathgimordRéhroRg inflamchafth in &t & ARt to play a
cruciallrOld §PHE d%&pﬁeﬁ%f%ﬁ&&g—r&ﬁtgt@h‘émﬁ rg&%%e (Xu H, et

S| St 0 substi t ut
at, o GRS 30 e I A2HB 007 10 en erppepeg it
obesity flatagdpsulin fasigtanpe 8. atlldaship part,sudhsdriict iflagenatory
disease Initiansiib sdipdsatieslieCanhy #HakstAlion and macmphage

specm(.sagﬁts 'at'é'ﬁ at%rally}"uﬁﬁgc_g_l ttéc{ IH 1imﬁgc-:‘ % pc{sg tlssu\é i mouse

stitu or 'u
m°de'ﬁ%9ﬁﬁ%éangalgn &t dieinpysed ohpsity SIS tand i d
upreguiation psoddsss iatdidradtic Irdrensd G aredi@igathutin,

[oo14]het e rIrQ'.‘Féé@Jaty ;xpréggloﬁ et mBRocIRLERE Yo rﬁsmocyte

chemo%ﬁactﬁn tpﬁng%h & I"% zg%e{ng&\ﬁt\émgfag?ts? mel&ttu(s) r(ngcuzt:hc=.u’rm:£='! and
BiophysigaiSteseareledommunipaiohs B TR-5(208) were found in a
study momeug‘m%rbeﬁb patiBets, BélﬂmWh@P—e caaceﬂﬂﬁlogammace

A expresél&ggft(ﬁﬂfg 3}1 %?nn&]cgl% E’bé?%g% ic ?atlgnts were sngr¥ fucant?y
higher i?i'ﬁg ifondiaheticy. and the serug MGR-iayBls carelatpd with

HbA1c\ifiglyasrides, BYILSGIRRR. t Sietabs edporssivn sbis bUCDSk and
CcD68 cl rkéﬂocyt&émﬁfelstddtf@%t@ kleRRAY¥d in ARBetic patlents and

more uﬁlléplﬁgtle& Hy Eﬂ%ﬁa‘ ln%ﬁi ar e sel ngt uep(tjakfe of g‘(—LDL and

hence pcﬁr@flm:(ow cefH@s(ongat@p E@y:;ted ss(m‘n MCP-1 and
increased @o0gdte, CCRE(CDIBRCIBES exiddsion MRriAt6Y Wih poor
blood gmhgﬁomr&lgnRpotenhahﬁ:ﬁedate W NE%%(% Rﬁelr\yyall

monocyid ig FONR R S( 0O)R, -8(0)2R,
[0015} S( oyfglﬁg iRa poteml .p@@(MﬂRhggaNFb c;ross talk between
adiposeSisRudadd’ skelefﬂSmule@éﬂﬁ?ﬂcb buteesl. %déc@m&f;%) 2458
(2006)) u %‘-"b?‘ I:EH #&n%%a@ly nt-zgucg Sr}su n@ngwﬁa% qhgose uptake,

unsu
and is aquorﬁgﬁlﬂé?@aemtr@wﬁ@?gpt?npoe iy gmarhgkeletal muscle cell.
Adiposestisise¢ istalreaitrssetefonsariatdridbetne deide)kgan producing
bioactive pRdihd AbQSkNIShEek gQ?r{eYAbow r‘?&'kpﬁ{[‘}\ Féﬁsﬁgny
het er ocycl yl "are "sel ected from
-CN, -CO2R1, -C(0O)R, -C(O)NR R", OXO( =0
or -0-), -OR, -OC(O)R' ) -OC(O)NR' R',
-N®2, -NRCOR', «NR'C(O)NR R', -NR R",
-NR C2R', -NR S(0)R', -NR S(0)2R",
-NR "S(O)NR R', NR'S(0)2NR R', -SR,
-S(0)R, -S(0)2R, -S(0)2NR R',



1002711 n anot her enbodi nent, the present
di scl osure provi des conpositions useful

wo 200domem0dul ati ng chenoki ne activity. [POFORI®7/015808
enbodi nent, a conposition according to
t he present disclosure conprises a
conpound according to the invention and a
pharmaceutical |y acceptable carrier or

[001 S]ex Ci oY mod HQLSLhdm¥Qbry %Gm%ouc effects of high-fat

toeang IROSRAE B0 atif 1 G e 15 (4R e ey
in CCR2 neduded fioodrintakecasid attenusyst the denglopmabiat phesiy in

mice fédEhigetak didi. tik oaegehﬁéa.ﬁstuﬁéocfa} ddipoehy ecwHzve
deflc:e%ccy I%QI%?EQ ma?ro%ﬁ%% C nSC andclr%m bl 853 ile of adipose

tissue,dpgregsed E’?T@F“'bw&?ﬁ'ﬁ%?ﬂ?'gﬁ’te‘?fev%‘r%e*ﬁ homeostatis
and inslilis ebraguiitye 1p leaviadidmisandretdeost JER2 genotype on
metab&m}éh ¥k RInGD ﬁﬂ%ﬂ :ﬁ?d.&%&é Qe g%RSEP;Sé rﬁbcﬂﬁhted

actin enpl ci he, . rece
feemn? H'é%’ %Fd%'ﬁ?’g‘é’éfqu 9b9é;ft¥ 4 ‘?Wsﬁp%ﬂﬁ f“"B’f""ﬁ““" Once
EStabhgm shanderor afd%gq!)@m wasgihowe m‘t@n'ﬁ@e macrpplege
accumdiaBiér iR aHipSse tlsBUBEHH iRsulih idslstanbt her

[0017]2 ?Jg\?lc& emquhe F%CIP oi%g trec%lzl lt%Psl a?g H’n ?(ey regulators of

'mm”r@WéW'%@QnMGPaE iga Pe@ﬁbﬁflemeﬂme?ta'a io5Egaqeytes and
T cellsCigpiessingisathicsd Gidef infignhatody cBudifoRE incRiding
promﬂér%gtomoﬁlﬁg@%bl)ﬁ?on@%ﬁ&“pogg ﬁhé;ﬂmu&gbetween

or colpositlon accor 8
MCP-1oRedy gdiated I Rion CLBArIVIEH: PP iARage as well as
activatedngeiisrad payeied ede Indhepathodehesisrt ewent
|nflam|dbt§€¢| dsHER. fintitil@lof PO ineHREons using small molecule
antagcfr)nsgs escn%léa I|nC’rﬁl l?verqp o%sr!a;.t’rlesoerr]ésnagrge% %)I ma@ﬁ for the
"ea‘mﬁ@s ﬁ‘é't‘ff?ﬁﬂ%a*?%rd'sf’ﬁ’érsuse of these compounds
[0018) N t IFebapEUs kehaklirddsmapory tisgask ghdracterized by

hyperafaf@;noqlow@mcﬁéss% RndMatiblic fel-Don. 1tis

n |V|t TAI LED %CRIP I )
known tlb'ggir]a r@gﬂgf Q Gﬁ.?él eb(Prggse undant I’)Cgél ligand
MCP-1, pyrtieriaryrwhies Stirwlé@ti ém proinflammetonreytrkiaael such as
TNF-a§@éstsigddid 6100f AcRODFRE VEnDES., Sush:35R18NR0SI); Gillitzer

et al., y%rﬁfew Dérprfaftj 616‘(R5U||2§t311 ?'R?Q%f D%F:ﬁ%e J. Dermatol.

tor nctlon artlcu
o, 1955 i 51 8% et cHERLAR o g0
macroplegepsl deadtltlmetltyexmsiug €GR3ae theskinthistraceptor

and Itg‘éﬁi ﬂ)é?M§ bél@@é@w ﬂe&mbﬁaﬁﬁq%uﬁﬂnﬁmﬁ GHiEHastRn
- betweenﬂprglgerah ra?'g ykesg;}\ grrrril:ali a a g%un r%rg'n?

onrs

developpantpt ?$C\7‘ia§'9 é§§‘é‘l’: rnateé'de \ﬂmﬁorﬁﬁt mv thug e gpeful in
the tre6tieADdf ipBiasiecept or, preferably the CCR2

or CCR9 receptor. Accordingly, the

conpounds of the present invention are

conmpounds whi ch nodul ate at | east one

function or charactéristic of manmmal i an

CCR2 or CCR9, for exanple, a human CCR2

or CCR9 protein. The ability of a

compound to nDduIate the functlon of CCR2



het er ocycl e groups i nclude pyrrolidine,
pi peri dine, imdazolidine, pyrazolidine,
wo 2008pub3sr ol act am  val erol act am PCT/US2007/015808
i m dazol i di none, hydant oi n, di oxol ane,
pht hal i m de, piperidine, 1,4-dioxane,
nor phol i ne, thi onorpholi ne,
t hi onor phol i ne- S- oxi de,

[0019]|toh\n a'H&ftuQJ?Po bﬁé‘?nr%tgry glsgééelgecheﬂ' {%ﬁés%d%ﬁemokune

receptw F%@lsotb@tsp WH@%&F @rcaﬂcers (Broek et al., B¥ J. Cancer,
88(6)-856462 &opd)) OFrihopdetnsimulise the ddrindiioncof amaing that

secretés'v%ﬁousﬁ’ﬁe%‘a@&r& Eﬁoﬁﬁb%ﬂgy &'l)\lv{ﬁ ﬂ&l@éﬂpgggr@{\r@s factors,

cytok|n|e§ rﬂ?éé”&‘ﬁ\?g? elh'ls O\Yrbt %hggy?l o I}ACB 1is assocsated
significhedtyevith durydr-asionipter mawpphape adnulation; aad prognostic
anatysiB FSESIE iREnigHBQAL SRRl MOBL £ A&HRliLANt HOREIRE of

carty ke BEGRERCARER Lo By, SR A0S, 08| oo
(2001;;?; m;e’?anf('me q@@%ﬁ% ﬁéaeiltn%;?ﬁies be able to
reduce\tisd reltase ciigr@vth-strmuibingaytohBes By bisak|pg @samiudation

of mac%hé\ééls apgrteg)pi).nﬂwor M%n:!t%ﬁr esents CR RD O

{0020]3 glllwlqpoi:gé\w @llblpf:lgatrowaqt?]thﬁﬁ@ab F‘Eﬁ? |%eoand colon
has begflirtkeql toith& patbod®nesfs ofdfoeliac MSmfooﬁpllerﬂes
rheumdtsid afteritis lumaanshakReh 8¢ béwdl aResde aBbywhich include
Crohn' (.F]S laeea%g ggd L!%grla (l)\}t-zgc:ﬁ';lrt%{J (#gcg; ? pr%i!ﬂcfsktinl(?n req;vant T cell
populads4e e iteInELarEIon teyn efigetive SRR Pacta o homan
IBD. Mobekeéritn! e moRAS reabiteny {GCRIN baddsteh ntted tb be

expresQJd &\%@Lbr‘wﬂk Q'Q:efi\szln %en%hléyrﬁ Milmds e@gﬁed in patients with

small bog%WmaﬂoW@ﬁr rﬁﬁase H%c%ﬂaﬂw The
only CCRA apidentiegnmite, TEEI\MEORE-expressed chemoklne) is
expresﬂ%ﬁ%w inteiASAZINRB il{;éhd re&bNS&BMBhow thought to

~ playa pugcﬁ gl t]bQ &Q\glﬁ#mewq@ nln%S rtfct‘ialathg%:gﬂ'%edlates

o UL GG D
Zaba!lc&ld{yhyll bBaeunof i$2R10):36Yd SRS t#989); Kunkel et al., J. Exp
Med., 19@@3@3’(1@'&{1((2&)&’0)8 ahiedletld. O.fnhtqhﬁncﬂr £8400):5069-

5076 (50%@)9 \'mpacpa%s eE At aIsP rergkCng 2 tﬁ o35 l§¥# (2001);

_ Camphg}i etplof. RMRE, 135(1)1&35-%(201&@ Wigbe! qg.. fippo!
98(9):2806l2632 (0t0gidnduenhe eanle JOPirdBds| 16§(6):2811-2819
(2002)S Hpréuta' Nt 0o\ t @airiog%%%y tz‘éoé REE31(5):1518-29;

and Kogmggéfs F'n%l @?é‘ﬁa‘fﬂsfrég\lr?’ t 2 %2 Dec. 16, 2002. In
addition GCRQ phiRa, lym@@CHPNINe begp-phcmaned@(e())\Re
pathologP P2 bR, (tympRaiitiRyiat-dile@ e} MlRMhibition of CCRY has

e AR o TR e D ey

-NHC(0) Ra, - NirC(0)Rd, -NHC(0)NH2,

- NRaC(0) NH2, - NRaC(6) NHR, - NHC( 0) NHFI n,
NFI nC( 0) NRRg, - NI C(0) NRafr, - CORH,
-CO2Rn, - NHCO2Rn, - NRaCORR,  CN, - NCR,
-NH2, -NHR', -NR'Rd, -NR'S(0)NH2 and



oxo (=0 or-0Q),-0C(0)R, -0C(0)NRR", -NO2,
wo 20BIRE30) R', - NR-C(0) NRR', - NRCO2R',  PCT/US2007/015808
-NRS(0) R*, -NRS(0)2R*, -NR-S(0)NR Ff, '
-NR-S(0)2NR R',-S(0) R, -S(0) 2R,
-S(0)2NRIR', -NR - C(NFIR')=NR ",
-SIR R'R'", -N3, substituted or
nsubst it ut ed L2 al kyl i )
condfitSp o Bt e Spfctisum® UDRiskate Bitees. 101
101816, gPBubst i tuted C2-8 al kynyl,
[oo2%H gsiojt Plibfthe® Applid SHLASVO 00T (Mieariyth,
subst. t U r [ o i
PrarbOiL s V) REURIRBbELER B fift o ocre
recepiprs ghteaEPYRUt ed 3- to 10 menbered
het erocycl yl . The qugber of possible
substituents rangg $xdn zero to the total
number of open val enégsvon the aromatic
ring system [0052fj Agl uséd above, R, R'
and R' each indepertdehtBy refer to a
vari ety of groups including hydrogen,
10028, ST Pl S APRIRISB LY ORI (LR g - 1o
discigsad biahtykihinoB 10antagesistssy inverseabodRis@f the formula
~al kenyl, substituted pp yngubgiituted
C2-8 al kynyl, substit(&efl, @N
unsubsti tut eddaryl b_stﬁl'f-ut 8d or
unsubst it utedy yl , #8ubstituted or
unsubsti t ut ed kergeyel yl, substituted
or unsubstitrited a#%l al kyl, substituted
[0028)" VBBIBRhbY BLESR Apid-0%Y 800)b71984R8NCREmoCentryx,

o e e e B e

ni trogen atom 4-, 5-, 6-,
or 7-nenbered (for legafple, - NR R’
i ncl udes 1-pyrv¥oligdinyl and

4- nor phol i nyl). Fuéthernore, -R and R',

R' andor R and R' may together with the

aton(s) to which they are attached, form
SUM ﬁybstitut ed or unsubstituted 5- ,6- or

-nenbered ring. [0053] Two of the

100243 yb gbé gresen tlisclome adjrate micompooms awf an aryl
pham@iceliRhR2QEdpIAbId $ag tHEPyb!,apinpaetivhs, andmethods useful
- et Lty S YRS EbrhtRts £ sbbfnereot,
o m?@%h@%ﬁ&%é&;ﬁy(%%b@ Sv\,he'r_ei n ?e%nd
compesitigng anA AT dptarhed fgeein are.geiul in fpging g
prevedtingicheghekiromnddiatad dorqiiti_ogs arvisensasgieeludifg certain
inflamiraf®y Ehd BrimoBblifloRaidorddryandldMaags, t he

ubstituents qgn adjacent atons of the ,
ﬂ’“’*ir y IThesompoundsob e preseptdisglosigyavg frer isar Py be
modulatgpingoenions of BCER2s GEEBI ¢LBHICCHP. RB6, CCR7, CCRS,
- cCRdf GERYD, Txofkt3, CKURN BXCR5 Wve CRBORA' Inpadicr,
are independently -CH2-, -0-, -NR'-, -S-,
-S(0)-, -5(0)2-, -S(7O)2NR-- or a single
bond, and r is an integer of from1 to 3.
One of the single bonds of the new ring
so formed may optionally be replaced with
a doubl e bond. Altematively, two of the



[0065] Certain conpounds of. the present
i nvention can exist in unsol vated forns
vaisusWerhdoudis of thras@t @eklofudd Hdulate CCR2 and CCRY as shown in the
%H@%Ud'ng hydrated fornms. In general,
ot h sol vated forns and unsol vat ed f or ns
095" | nt Brideyapst Pere émevidpbisenppugd effieforme (1, or a sait
tha@Ope of the present invention. Certain
conmpounds of the present invention may
exist in nultlgﬁ e crystalline or
anor phous f or $i¥s~ ~fal - as pol ynorphs). .In
general, all ghysic B ne are
equival ent fof udkes contenpl ated by
the present iy ren“and are intended to
be within the scope of the present
invention. [006&h It will be apparent to
one skilled in the art that certain
conmpounds of the present invention may
WBPst in tautoneric forns, all such _
At ia bdlael fiom thegmep afnsitting ot nbptibuktiis ubgibstiuted Cs 1o ary!

s‘i.lgét&htém uﬁ&gg ‘t@dc ? tt&ﬁ)—rlng}}{@é?éo‘ I%ﬂa’roaryl

Yi Ko 5 S 6 eauiadeae R oF PR B9 Seup fRrsisting of
hydek, maaiogésﬁmmtcs()))wf -ClosRH, ec(oNRITR™, tdre'®, -OC(O)R™, -
o&@gﬁﬁ%ﬁﬁs g In RICYES S5 %@Jﬁ"ﬂiﬁt‘%"ﬁc-r\loz NRYR™. .

ners an Hgldu |s% S
NEg @@%)Ra‘i SRIFHAIGR) meh*%ﬁsS(QBzB aiNR Q{Q)@RQSBJ substituted

or%s&&ﬁﬁ&p@?’éﬁ@ Widstild bhasaened ef , illt!afﬁyl substituted

orRP SRR Sty Sl QBRI 10 W ombere

hetanrraclyl r swbstirtahaunsubsiduted Cab ol and sybstibyrsior
undlibsf0Rd 8! to Wrr?err@}fareﬁ rﬂ@te@ﬁﬁ}rrs t hat

tit e Su exa
R G R oIA GE  PEEST A B 8L BE e u onsisting of
hyrdraginosutisiituted bswbasdisted Sy e ikl Subistitutee vaumpligstituted C,

atdehii, t&u t&éan‘]oi %)1 ubét%%(f‘@z gyl 382884 or unsubstltuted Ce.

car on topi'c vari at
10 @l qqqglt@gqﬂd@mtrtgtpd fHe 'lafr@glg?ﬁed heteroaryl and
subgiitt@ator Ofsubstingdd @ ito TRElerabLsd Ner&@cIQind

o18 16118 i £ n.th .
R1S%:“§L$1 ﬁ% q‘ﬁq@ (ﬁggen ﬂﬁ%a?;?;&ﬁler\wtth% oms§o which
theygee Qif@ﬁ"}?@ufﬁ@’sa gifbstithied m%@ﬁﬂum&e fit piofmembered ring;
R iE34ict8E frovd thetyralRtcasdishhg 67 -L@RT, -CAR, -C(O)NR'RE, -

SR SRR SR oA PR Rt Gy

suljstityted bhensubstittaditial alkenyh sebisiioley of wsebstifuted C. alkynyl,
sulis@0REBI @{subﬁmdtsh@t1oqaéanmedrh%éﬁucwyl subsituted or
di sti ngui shed from ot her nol ecul es, du
to differences in a nol ecul ar property
(e. g. nol ecular weight, mass to charge
rati o, radioactivi®y, redox potential,
| um nescence, fluorescence,
el ectromagneti c properties, binding
properties, and the like). Detectable
| abel s may be detected by spectroscopic,
phot ochem cal , bi ochem cal,




Y5 (1) [0072] Ar is selected fromthe
group consisting of substituted or
unsubstituted C8-10 aryl and substituted
or unsubstituted 5- to 10-nenbered _
“heteroaryl; [0073] Y4, Y5, Y6, and Y7 are
each i nde endently sel ected from the
“"Subéff“d}a%cq:@ﬁfg'i anq sigstiyred gy grefatintechte femembered
heteroa@lN, - C(0) R15, -0Q21: 115, -C(0)NR15R16,

R?is se%%%? ?{(ﬂ_&)%?@&??%%g%f%g:{\l eﬂ%‘?ﬁ‘ S& -C(O)R7, -

COR’, jgeP)NR'RIRIOR]; c%@(R%m@(WRssR? ~S(O)R’, -S(O}R’, -
S(O)ZNJR"”RQT(|QG>;DE§11F6R8 Nﬂb@@@@ RIK0)0R?, -NR7S(O),R?, -

NR?C(Q&@%E l% Blt”Rée 'J'Sgg‘sﬁ)%?l ‘Sgﬁﬁ‘sst”htlyft%oror
unsubﬂmmtg jatkestyh GUISHtUSd @F kr@nydtttutallibshlktmyt eubstituted or

unsubﬁﬁutémﬁi'dQ§Hetrﬂ%%q hggmgycffyl %Vﬂgﬁﬂuted or unsubstituted Ce10
jtuted or unsubstitu

ary. a R BB o o JA-ebnsed Seielea: or
R’, R%1ang RO sieiebeit indbpEdehfly stiopled fram thesifiptdohgidtinglof

hydrog@lrl sHEﬁfﬂrpeﬁto'r Lr?%lgg &.?edﬁg aﬂ(%l%}ggmggtﬁ%}msubsmuted Cas - .

a'ke"y'e%t@ﬁﬂfvt%@p@ﬁ%mweg Caedliomylenibstived t he
 or unsubEKiutBd COR SIS bitkguRl chyrlRgRRd 55 160Btrhdmibrd

R T i
- RTand&, Ripsd Bseni R wnd & o2y, sowheyww the atoms to which they -
are aﬁaﬁ:ﬁ@ﬁ tdrh k‘-its@%tlﬁedttﬁ* §r‘|3&§§titdtéﬂ§cb @7%%3&1 ring; and

ot
where PRIt Bty BIRAER Stoms S i et ¢ atasted. form
substityigd i wasvbstituted $-e6t, &-7- rmembededmmpber ed

~ whereif¥BE SHHRGM &Iy i%&gu@q&q@%gy?%u%@e@%ﬁ(e@ 6and Bilbgtituted

oy Ger Pop B G ey BTONRR, 030 (-0
or -O-), aDR'adHEA)R’.f-OCO)NREBIND4, tNR'@@)RIY, -NR™C( O)NR R",

NR'R" W@@fﬁ”h GEHRd- Ré@f”%ﬁg‘?ﬁmﬁd ring;

(&) 111 'S se ect e
NR™S( d\%f*stsﬁwgs(@w ) dyer{C:2NR ) R‘ﬁ -
SIRR"R"C(ND) drbEERAted-(Q(PArR7unsuissi)ed BYio 10- membered

hc=:t<=:roaa§L Qg& &{gﬁgﬁgﬁﬂ %S’FO r% ged%etelrjor(]:s Sgn%jhtjégd

St Irtu OI‘ uns
the Sub@@eatséfrfﬁwwtedmwvwlmeédw@roawl and substituted

heterochkE%&fb&téﬂﬁﬂn fdo@nalklymyd.r', bt u@)ﬁﬁ R”, oxo

oor 25 U ol £ TN e comme

-NR'R", GBS N&%@)R:&NB(S(%W -NRABEOWDERIT | t ut ed
'NR" S(G?JNRLWS@IRS%&%%&@% th-@ d%ﬁfﬁ”’%ﬂé %RINHR J=NR™
'8

SIR'R' @eg%rug%gtay Iwg e Lﬁbﬁtaut%f C%%ﬁeeg%,éﬁsubstltuted
hal ogen, -CN, -C(0)R7, -0Q2R7,
-C(0)NR7R8, - , OC( 0) R7, -0C(0)NR7RS,

-SR7, - S(0) R7 - S(@2R7, - S(0) 2NR7RS,
-NO2, -NR7R8, -NR7C(0)R8, -NR7C(0)O0RS,

- NR7S(0) 2R8, - NR7C(0) NR8R9, substituted or
unsubstituted Cl-8 al kyl, substituted or
unsubsti I tut ed C2.8 al kenyl substituted



group consi sting of hydrogen, hal ogen,
substituted or unsubstituted Cl1.8 al kyl,
substituted or unsubstituted C2-8

al kenyl, substituted or unsubstituted
C2-8 allcynyl, -CN, -NO2, -C(0)R18,

Cos alk%‘g @sﬁﬁh@%g‘){i ’}!]Rl R&n%hﬁﬁ@?égoﬁ:@%en?bere% heteroaryl,

and unsNRIBIEIG) MR ered\RISBRIGS - NRLBCO2R19,
wherein RIS bPR2 B&cﬂa in e?lggeﬁntl ls%e@c& %om htydrogen

unsub G R # gRemvi GpubatiAR e gl
unsubsfifitedssyl L[nsub@tgtuiﬁd héterod®t umssbdiititegicheterocyclyl,

unsubtﬁiﬁké:e‘:ira%?afll%ﬂ and‘%‘ﬂlgub%fﬁgéﬁ 'a%&myp r

whereif sthsftgled e lgﬂsubsrfat%& 8 P&é mav:e@'"@ﬁ@ cyefey gr branched
or a combipaiEmdtieréaidependent | y sel ected from t he
roup consi sting of hydrogen, substituted
[0025"% Es abstord &fpé% & 31 ARAFRd 2giepeesition tegprising a
pharmaGetica S4B phiIE tatrithnC2 cdhpaink @tigfined above.
[OOZSc}S u bSE a}:thﬁ%dgagpear th%%% g E%iéd: abk%) e]g)m%ad' i%l nedy alg%(ve or a salt
thereof < @ﬁmrqaw@uasd%efﬂt% sbrystpr it dik Bethadpf freating a CCR2-
mediated GondB GG ﬁ&dse oh@C@R@ﬁEa}’dte,d céhbiglorSdd Bisdadet Ut ed
unsubst i to
rouasih | oL PR N PreGOaST VAT A DR o
formuly fHorRatoher®8 and R29 may, together with
the atonms to whi they are attached,
forma substiteted or unsubstituted 5-,
6-, or 7-menbered i ) 3¢Q086] I n anot her
enbodlnent t h&— 'pou%ds are represented
-~ by formula (11 k> W& ts thereof: Vs
(m [0087] where ¥4, Y9, Rl and R2 are as
defined for fornmufpa (1); and X1 and X2
5 with the
where %E g’\jﬁi éqfﬁ;?:g gdtn b I%zgfgétjggﬁéeﬁgé i)é)%[w and X2 is
ot her than hydrogen and at | east one of '
Y4 and Y8 is other than hydrogen. [0088]
I n anot her enbodi nent, the conpounds are
represented by formula (1V), or salts
t her eof.: Ys (1V) [0089] where Y4, Y5,
Rl and R2 are as defined for forrmula (1);
and X1 is as defined for fornmula (I1),
with the proviso that X1 is other than -
hydrogen and at | east one of 14 and Y5
I's other than hydrogen. [0090] In another
enbodi nent, the conpounds of the present
invention are represented by formula (V),
or salts thereof: N15 (v) [0091] where
Y5 i s hal ogen or hydrogen; and Rl and F12
‘are as defined for formula (1). [0092] In
anot her enbodi ment, t%he conpounds of the
present invention are represented by
formula (VI), or salts thereof:




[0093] where 14 is hydrogen or fluor, Rl
.and R2 is as defined in formul a [0094] I n

anot her enbodi nent, the conmpounds of the

present invention are represented by

formula (Vita), or salts thereof: [0095]

where Y4 is hydrogen or fluoro; R2 is as
[0027} def | medhnothiar Edtiotficlest, (hk )presdnn disfl80O Grovieds compositions
useful 1% &g%@ ?{hﬁ?&g’g gcrtllv% @Qﬁ??ﬁ}la%gyné%%%&gﬁ{} according to
the preggnt Péssclafﬁff FRNPEiRSE) &t FRIPOWR L HoxtiRg (ot gRvention and a
pharmavdii@hly dcbepmpbls eh&t ortextipgenf or m a 3- 10 nenber

[0028] g?r bgc rr%e%doﬁlbr énbocilhgen?‘?tgbp‘?!senlﬁ ﬁ‘s&&%‘é %&Lihé%’a method of

h
modulaﬁ@nﬁf@m@aneaﬁg)ggp ﬁ% glar loetg;ll-ﬁ{r]mpgq copsisethe cell with a
therape@IFIBAéRERRE , anfolre Fanpopads @f cob&itipt a&efaltng to the
|nvent|on are represented by fornula
/I11), or salts thereof: /NH NN/ X V4
[0029] Y5 ( I_n(sg]l p}fo}he{ @@ggﬂne%@r;@eswdla:Murwmaqeéaggthod for
moduladfgf cthﬁﬁ(dmfe@ﬁncﬁ@{ ETMﬂxp&méé )qntaﬁ(ihglaSch&ﬁoldﬁefrécaﬁﬁ with a

oGSy MBS, Ll o

discloswg.i s NH or 0; and [00100]n is 0, 1, or

[0030] 2. [ @10514@ IotRr @nvodifet, terpaedi dsjre pri@des a methad for
co ds f. e present

treatlng a C emoerﬁe—née ag:d c]pn 1011 Gl'rtl] SF%((g)C%tg rls%é a?r[;l%lstermg to a

subject @W@fp@@q effectivg) am()@(t as [cgmy_pg@] Rrapposijen jegording to the

mmmgmydrogen or quoro ‘Rl is as defined in

[0031] ]]: or nt ?]ddftmx) ’touﬁl oun(p 3;%35’1%# %eréci%sﬁ %rg%ent ddlsclosure

further mmvgﬁqss le@IWP‘JF‘HF@dC‘@BO%IOBSI K:wtammgo REgor more of these

compoun¥dsGiell kY metBt £6s tHa Sikel df tHe@Cto@pounds in therapeutic methods,
imaril nsubst it ut ed to 10-menber ? .
primari e treeFlto cl:SB AP afsocu?rgd\itg ﬁl]e[nﬁklrgansg?ﬂig activity.
enbodlnent t he conpounds of the present
i nvention are represented by formula
(I Xb), or salts thereof:

disclos

8c



X' oe N\H NN >R4 a My).
[ 00105] where 114 is hydrogen or fl uoro;
wo 20048209545 as defined in fornmula (1);  PCT/uS2007/015808-
[00106] X is selected fromthe group
consi sting of substituted or
unsubstituted C1_8 al kyl, -OR s,
-NR18R19, and substituted or

' to 10- nenbered
DETA}%?{Z%%%#WO&M [00107]R3 and R4 are-

[0032}eadeneraliependent | y hydrogen,
© [0033UNTHB pldsbMtiRAnidh iS SRt tthobrashml skivd thereof,
com o\%ﬁo R3a %ndem%%%; ! c*%et Fler \é\f %,Fo t(g.% car bon tor

PR PR S TR T U8 TEHRIY o SRy ontiagarerte
functiop grafise Wy £eR2 gr @ORMiyrigkan. Hdadulatien ef ichemokine
receptérabivityRaiRed hereRUORS Yriolid 0@nIs ifteddd to
e R8RSy 30 S e
partial RORFESR Pighe agqtixity %‘ﬁ?%@qﬂ”@da quuéﬂr ﬁgefraokme receptor,
preferab\fl théCCRB or S6RY seckhier. oldfcordingy, ik céritpcbihlly of the
present %8&1?-@]1 \J;V%oh&oNHMrv@ﬂﬁo r?nd?ﬁﬂa%z'()#_ %@6 one fu‘ncc):tion or

A 1S . ] njJ]s U,

sharacinsfol oty 5 RE 1k ERf T AT PR hirLooRe o
CCR9 grofen. oFhe@bRY dhecPmpeyndto geddaty e fynatiseefit CCR2 or
CCRS,i cak 88 db®Bngdar i@ binging RN (5g.] IRRhd binding or
agonism:%‘l*ﬁ} a?m%tration assay, a signaling assay (e.g., activation of a
mammalian G protein, induction of rapid and transient increase in the
concentration of cytosolic free calcium}, and/or cellutar response assay (e.g.,
stimulation of chemotaxis, exoeytosis or inflammatory mediator release by
leukocytes).

[0034] Abbreviations and Definitions

f0035] When describing the compounds, compositions, methods and
processes of this invention, the following terms have the following meanings,
uniess otherwise indicated.

[0036] “Alkyl” by itself or as part of another substituent refersto a
hydrocarbon group which may be linear, cyclic, or branched or a combination
thereof having the number of carbon atoms designated (i.e., Ci.s means one
to eight carbon atoms). Examples of alkyl groups include methyl, ethyl,
n-propyl, isopropyl, n-butyl, t{butyl, isobutyl, sec-butyl, cyciohexyl, cyclopentyl,
{cyclohexyl)methyl, cyclopropylmethyi, bicycio[2.2.1jheptane,
bicyclo[2.2.2]octane, etc. Alkyl groups can be substituted or unsubstituted,
unless otheﬁwise indicated. Examples of substituted alkyl inciude haloalkyl,
thicalkyl, aminoalkyl, and the like.



| east one of CCR2 or CCR9 activity.
Chenoki ne receptors are integral nenbrane
WO 2009m@s4ei ns which interact with an  PCIUS2007/015808
extracel lular Iigand, such as a
chenoki ne, and nedi ate a cellul ar
response to the ligand, e.g., .chenptaxis,
i ncreased intracellular calciumion

[oosncommyr RkdrO b —hikyl. ERBRGEOS G aKBEMEH Rbude

metho % rméﬂ ne receptor function, ‘e.g.,
"yﬁfe P?yepé’ﬁcpgx\’/\ﬂch a chenoki ne recept or
[0038] | jAlkehyl" mefersde an wrsatupitéd hydtaibat gragp which may be

linear, SRMEOKbrAcCHEE GLR ESMbIREREH BHeRDF. I ARNGNGOupsIif 2-8
carbon a[t%ﬁsg g(ar% regér dne r)lthe %Ikgny? n%u %g Cglﬁ/% ﬁul a?r 30cnarbon-

C ondition or
carbonfjouble bradwp |ExAEPles e%i&'f%‘r' s"ewéﬂrrcbﬁe efenddes
properiyh) ishpriopehyt; @rminR-eayith-hexd-bind, icptlotaikedyl) @yclopentenyl
and thé H&C tﬂll@ﬂyi graﬁ)stcéfrpge besﬂ&@&' 'oaigr{sggstttuted uniess

" ‘%P i Shed depend on th
° em%ﬁg? @F’rlstlcs of t he conpound i.e., :
[0039]antAligont” safers to drulrisatuped iyarocarbon grpep which may be
linear, aﬁﬂ@bﬁiranc{hgg @M&Wﬁlfﬂﬂlﬂﬁ the o NeliyAgh dr@ap@.@wth 2-8
carbonba%?ms argér(%}ﬁ#%cp tafrrl']\é Ia% r¥€ ! r&Eﬁ hgorﬁ¥%q;ala é or 3 carbon-
carbondple pendsn FxpaipeohAkyRY! orRePs iRpladaetbynyh n-propynyl,
n-but-Zxeiylvetex-3-yaipant kiaige. AREIA GHuBHEN @8 Quiitituted or

unsubsqm&, g@gggag ﬁerh[sg% Steq/ N Particular, it
J at the conmpounds |nterfere

{°°4°]v\n t‘HV 't "”F it %P%l\ﬂ"??}lﬁral?é’t WewRtCRPCakan group
having @GRRd ingelmenoaydishorasuliBPririgs (Goywi Lwaltish can be
fused 6§4IHE BP i@ @o@l‘}bnﬁh eAI’yﬂM@U}Bé Voith é- mé&#ﬁ&» atoms are
prefengéjt\mhgﬁeqalrs]%tl.lm al“:;rrgét S{glq' ea te)ms can %e gergF) ng{ex by Ce.1p, for

r
exampler, EgiBPIeS oLy BB HEl9ds BT A PeREE DY
naphthp@0d-25%], BiphemX amthe fikeC (1} @rugls caf bd dubstituted or

unsubdtiRNEN Lo &ﬁérw@é irdRbeAt CCR2 ant agoni st s,
this, anta |st c activity

[o041} uﬂ?zﬂ%r C'U"ﬁ?gie Yitsefl onas PRl °ftaé;§F?t'H’§”? iglerstoa
chloring,Hfreraingraedingm or tuegngdtomhe hal | mar k di sease

[0042)St BHABSaP] adLRDstitICs Ql(ﬂlgi’cﬂ]p}/refet:@t% a monohaloalkyl
or poiyﬁ%@%ﬁ%ﬁ ﬁ'noﬁY lyg%gli sg{; Qfluli]ecﬁ Wlﬁ'l fll"lc{c’n'lge1 g ha*pgen atoms.

1 ons,
Eramon e B o, S HI bR e
[0043]an tHasroge" refbs 1o A s@temiyior Liogatdrited non-aromatic

ring cohtgﬁl?\b'aft ieaétdn@ 'ﬂe@foam{mdaﬁ Yio &g%g’oatems) selected
agoni sts ounds

from ni ?ﬁFé’n?’fVSE" 8’%‘ t'h éﬁ{ﬁ}ﬁ‘e{ YRR MY \m‘i"ﬂ"yc"c or
bicyclig. rragipradlyr fhgseegrupnsaiontainOad fiitregenragpripy 0-2 sulfur
atoms SREC-E bigah |a)brri§3ﬂld}eqiréf6@b9[ thedd YrBigsicB@tain 0-3
nltrogeﬁ gﬁ)%kb-q %urfl.ﬁ'%bo% Olnd Oup ggmatoMétEt;(g h es of
Intending to %ound any partic
theory, it is believed that the conpounds
provi ded herein interfere with the
i nteraction between a chenoki ne receptor
and one or nore coghate ligands. In
particular, it is believed that the



NRINR . 0--,:s... RIRL Y4 Ye Y5 (XVI)
X1 X2 NNOz,p,0.-z7s "NHNN/ ,.... ,14
WO 200540490 R- ... .. | kh-R2 N', "---R29 Rl 9t9fis2007/015308
RiYe Ye (XXI) xIx1'r 'NH 0, YR
,1/4"17""s --NH 11$. R2 Rl

heterocycle groups include pyrrolidine, piperidine, imidazolidine, pyrazolidine,
putyro!actam, valerolactam, imidazotidinone, hydantoin, dioxolane,
phthalimide, piperdine, 1,4-dioxane, morpholine, thiomorpholine,

" thiomorpholine-S-oxide, thiomorpholine-S,S-dioxide, piperazine, pyran,
pyridone, 3-pyrroling, thiopyran, pyrone, tetrahydrofuran, tetrahydrothiophene,
quinuclidine and the like. Preferred heterocyclic groups are monocyclic,
though they may be fused or linked covalently to an aryl or heteroaryl ring
system. ; _

[0044] in one preferred embodiment, heterocyclic groups may be
represented by formula (AA) below:
(CRPRP)
1/ MZ

M
L% -
(CRoR%,

AA

[0045] where formula (AA) is attached via a free valence on either M" or
M?; M' represents O, NR®, or S(O);; M? represents CR'R?, O, S(O);, or NR®; | is
0,1o0r2;jis 1; 2or3andkis 1, 2 or 3, with' ihe proviso that j+ k is 3, 4, or 5;
and R?, R?, R%, RY, R®, R, and R? are independently selected from the group
consisting of hydrogen, halogen, unsubstituted or substituted C,.g alkyl,
unsubstituted or substituted C; g alkenyl, unsubstituted or substituted C g
alkynyl, -COR", -CO;R", -CONR"R/, -NR"COR', -SO;R", -SONR"R',
-NSOR"R' -NR"R', -OR", -Q'"COR", -Q'CO:R", -Q'CONR"R}, -Q'NR"COR,
-Q'SO-R%, -Q'SONR"R!, -Q'NSO.R"R, -Q'NR"R!, -Q'OR", wherein Q' is a
member selected from the group consisting of Cy.4 alkylene, Cz4 alkenylene
and Co4 alkynylene, and R" and R’ are independently selected from the group
consisting of hydrogen and C..5 alkyl, and wherein the aliphatic portions of
each of the R?, R®, R%, R?, R%, R/, R%, R" and R’ substituents are opticnally
substituted with from one to three members selected from the group
consisting of halogen, -OH, -OR", -OC{O)NHR", -OC{O)NR"R®, -SH, -SR",
-S(O)R", -S{0)2R", -SOsNHy, -S{O)NHR", -S{O):NR"R®, -NHS{0):R",
—NR"S(0)2H°, -C{O)NHa, -C(O)NHR", -C(O)NR"R®, -C(O)R", -NHC(O)R®,
-NR"C{O)R®, -NHC(O)NH;, -NR"C{O)NH., -NR"C(O)NHR?, -NHC({Q)NHR",
-NR"C({OYNR°RP, -NHC({O}NR"R®, -CO:zH, -CO-R", -NHCO,R", -NR"CO-R°,

11



VAAL yd Y5Y5Ye (XXI1) (XXIT1) (XXIV) ( XXV)
[00120] Fornul ae X to XXV are exanpl es of

wo 20fwopll a | . [00121]) I n the foll ow ng pcrus2007015808
descri ptions and enbodi nents, references
to specific substituents only correspond
to formula nunbers in which those
specific substituents are present or

-CN, ﬁ@?eﬁh &W%@dhﬂ ﬁﬁ%&)ﬁ%ﬁl—ltﬂ% -gﬁt“%)z

 whersipd" Yy g, pibnepipth ah enitietiieg Caphd.
Add:trqmmmmmm BAR"] BO 231 Thieand Gitpaayibel cambings to form
a brid hirodftlic ribP b, al so referred to as

1 t hyl et h y
[0046 P?]%/?re%rrg% ?gb%r%ry?r%éﬁe nXmger %J' L g ( g R
groupg mteaz@ piheli thgn hydipgay iy G yap Re yd ingrel rederydd) a

embodirhibrit/ W], -RY-HFY HY, B% )R' GandiBrtohyd inBsaydehtly selected from

the gn{ ‘iﬁ%ﬁ% L)‘Zhyum% Fg)q?ﬁég\ %gu %{n geg li)?guh lt{.lt%g]Q 8
alkyl, -CORT, -6048% [GONR &Box%?ﬂ eSO:NRR,
-NSO:R imrfﬂieamemwmaaa " eleg R’ are independently selected

from ttﬂe é?&ﬁf%ngist tohwd'ré\&e%%nél GnlbSiitded C, alkyl and
wmersh S SN Sl atb S LSES L o TLAERL B
substityprys 5 optighaly substitflad ttp e Lone B, three members
selectetdf'mazmbgicﬁipao.aémmgpi Hatcdre ARDBINCIA: D(DNHRR,
-0C(O @Bé P, (T, SOfHe, -S(O)NHRY,
-S{0)s 'QF%" @(g)gﬁyd?"anSA_o%aE -C{O)NHz, -C(O)NHR“ -C(O)NR"R",
-C(O)H?ENWQWE‘MC@)BMNNC@NHJ. RRUG(OMNHZ Ol -
-NR'CtOINHPRERMEIS)NHAO LRRYc @) erdeR QWP;C(@MH?"@@ICOZH
cor SRR I, g o
-NR"S O)NHZ and —NR"S(0)NHR®, wherein R", R® and RP are mdependently
an unsubstituted Cy.4 alkyl.
[0047] In-a more preferred embodiment, R*, R, R°, RY, R®, R, and R%are
independently hydrogen or C4alkyl. In another preferred embodiment, at
least three of R*, R®, R®, R% R®, R, and R? are hydrogen.
[0048] “Heteroaryl” refers to an aromatic group containing at least one
heteroatom, where the heteroaryt group may be monocyclic or bicyclic.
Examples include pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl,
quinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, phthalaziny!, benzotriazinyl,
purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl, benzisoxazolyi,
isobenzofuryl, isoindolyl, indolizinyl, benzotriazinyl, thienopyridinyl,
thienopynmidinyl, pyrazolopyrimidinyl, imidazopyridines, benzothiazolyl,
benzofuranyl, benzothienyl, indolyl, azaindolyl, azaindazolyi, quinolyl,
isoquinolyi, isothiazolyl, pyrazolyl, indazolyl, pteridinyl, imidazolyl, triazolyl,

12



WO 2008/ 010934PCT/ US2007/ 015808
[00.131).1n one enbodi nent of fornula
wo2008oidod4, X1 i s selected fromthe groupctus2007/015808
consi sting of hal ogen, substituted or
unsubstituted C1-8 al kyl, -OW,
-NR181119, and substituted or
unsubstituted 3- to 10-nenbered
tetrazc@g,togﬁﬁw %&((L\zofy\ﬂ)xécﬁaﬁ&ﬂ El‘@gﬁﬁol t ?yrg;@ ’thlgi?)ﬂ/l furyl

are ‘each ende

orth lefl)ﬂ ePﬁF%{?ﬁ h&f?ffg"ﬁg lioH@s P t%ﬁﬂ P%"d%ﬂ'f‘“ least one aryl ring
nitrogemaitag ench aOinoli@RLINdHiinyl GILEhNRIEhEil@zolR]1
benzobﬁaz%ﬁri %Eﬁz%@.afz&gn&én%xhamy nmroqn Sduﬁnbfyl" Qoéilfmolyl
an g b G HHEHRSLL HHbE ed pgi S,
pyraziryh pyimigieyletiarjax! evrb%ly (’,'!‘ey | Prefgrieds $¥ipg heteroanyl

systeméiSdiafptisdthido, Eoraldlyl amdazolanbiesy Gy, tiakay,
tetrazcﬁ}i 0549;_%?? %o'xg o d%ﬁé&l?gggls él](? 2ches gfgle Ffrﬂ: r%{ tll]]lazolyl and

the lik¢yy oup consi sting of hydrogen, substi t ut ed
{0049 r Hetessedysiyl dndthetird@lyl Sareldkatiachesitdd sty dvatiaite ring

carborpcfr hﬁﬁm ' Eégh%te;gocyélﬁ and h&@l‘ggﬁrr :%Qy have one or

more g% BN Pkt B8 8 PIFST. R sy o
linked ggvalertiy Heach thgteeagyayt andheterogmghrhust goptain at least cne
heterol8ingfypiaty 1. to [5Hlelalldnils) @ABctedASHE hitlBidn, Bkygen or

sulfur. f p{e’fg'llill:ﬁy Qljuesle é@ps @utaﬂﬂ)—%g\ﬁ% er?glob 0—2 sulfur atoms

0 en
and 0—1?.' ymgalg éW"l?r MH?I p(ﬁj%rﬁbly F@eqe@ro&pf, pormun 0~3 nitrogen
atoms 1Bt sulivaatgins aath 0-1okiyen sitdmysd iHegreocyolyl and heteroary)
groupsseah%glsbsgtﬁﬁeoo& uH%HQ%thﬁteggoﬂmﬁSeaHﬁélted For

SUbStlt%Q Ign:-ula al %s@&b nt H% cag)og %é%?%\%@d For

exampis; WD%@B§F§)$IMI@MIS%(}%W—|O) B desulting group may
have egbid Sitdattish@d-00)- ).m&ubeimé uhed)5- to

[0050]1 O?ﬂﬁé@&%ﬁ:@m ]&hg{of nslte ﬁfg% ut@é aikenyl and

-substlt@ﬁﬁ Bm%ﬁf:iugﬁ hafkageﬁmc -C(@ . OXO
(=0 orafOa. %hqmﬂlﬁ)eﬁﬁmﬂﬂﬁ Hyds, d@f@ﬁ(@ﬁ
NR"CIANOGENNRR’, -NetcEeRe Qb ()R Orn::t $@)4"oup

NR' sﬁﬁﬁﬁlp? P@’?@&EN@;@S%F} ,“é{%ﬂﬂ §PLR. -SOLNRR', -NR-
CINHAT KRR G NS YIgY fpgHbsitied Coo ary,
substitutes obetsubsiiheel 3-to | OmiBbaetbeedryl, and substituted or

unsubdiBh&d DGy @J% I)H;{r}b%@d'hﬁteﬁﬁl«ﬁﬁt kb lﬁdn%@r bfYossible
subst:tgw J%n %ero t%ﬁrj} Nﬁe?/vg}gie? Vi ﬁf tf)tggnumber of

carbongdéraginesdcty radivalt he gr oup conS|st|ng of
[005115 URskdtidi$@etitQénts OB sUbsiitliet befl sCHstifnad Heroaryl and -

subshtﬁtiggﬁgtn‘{)o% cZ;g r]% SRR e%t I\Pt-&g R C{cﬁfx'é-&(g)rwﬂ'n".

eroc ubst |
unsubstituted C640 aryI and substituted
or unsubstituted 5-13to 10- menber ed
heteroaryl; R2 is selected fromthe group
consi sting of hydrogen, substituted or
unsubstituted Cl1_8 al kyl, substituted or




[00140] I n one enbodi nent of fornula

(MII'l), Y4 and Y5 are as defined for
wo2oodeomvmul a (1); Xl is tert-butyl, w tkct/bseooroissos

proviso that at |east one of Y4 and Y5 is

ot her than hydrogen; Wis NH or 0; and n

is 0, 1, or 2. [00141]ln one enbodi nent

of formula (VII1). Xl is tert-butyl; 1114

ox0 (—bsorhbqf&ﬂ:ggo@!(o{d USERN ﬁ?r' -Roghi ﬁb@]W'_S
e RN iR e SORe | o
-NR"S{@NRR) NG S(OVNFERY -8, §t®ﬂha‘$(@gzﬁn=8(@huﬂﬁl -NR'-
C(NHWMFRZ -SReRS, sigfsusaﬂnécmr vhQibdiitl@d €} alkyl,

14 Sllsugc?t&med ?ﬁ’ ?Ig%nd bs?%;}ﬁd or wslugstrtuted Cos

substnt{/%%
alkynyh, gepsyigtedr u@qbstgyfgd ﬁpm@ﬁﬂ. s@sﬂ&l@ Qismsu%stltuted 5
to 10-dehbdiethdiarbaid) andisusitited of WHadksf{utaad 816 10

memb@n'gg %gfg% yl. Oi’hé mn';@:é'r i Joégﬂn %ubs}ﬂueﬁé range from zero

tert  uoro an

to the o3l B'r"Bberz%%PeRI"aﬁﬁﬁesﬁ‘ e FoRRIGAOGISKIA™f or

[0052F orAsuisad ddove, 0B8] A heash indepdvdehitiyeefer tofa variety
of groxf&rumlUdﬁi (hyfetbdBn, sobktiufodioR lihsuBstitbd C%Iall-@nd
subst:té?eg l?r u%sgﬁsst?%?c[] ﬁ gﬂ?englu%uzz%nt?tgé 8|'d.m8?bsmu¥ed%zg
alkynyl ﬁB‘TﬁB%’ﬁdtou P'@iﬂ‘b@“lte@ any|. Rypstityted os wssbsttyiect d
heteroaiyl, ditStieiick UhLstduted] Betd@eytBiyBasstitlted or

unsub%“?lstgé ?rgt}éﬁiyéubfﬁﬂtgd %?uﬂsﬁbﬁlﬁn wl%@rglk Othen R

and Rt 5P ke m%am%'"?%e"tagqr}'? MRYCPN e AnBIRRY with

the nitidgermatemhatcogerd-, and, &1dr Hsemedretiiradior poample, -

NR'R" rfefiaed ﬂgjpndtneigag?a hfiﬁb ohﬁ}n)bfﬁuhﬁéiﬁaeé ﬂ{ ang R", R"
N Lt e u ut e

and R’ Oror J“Egnu f—é i mtaﬂ {oggthgr w&th t¥|i B%ngs ?o wf?A 81 ey are

attacheg fosmacspbstiiated ginspigstifuledsy 1 of 't"meéﬁe'@ﬁ nng.

{0053 N S Si tHe wlpdinfedtsSbnaldlagbnt atbehssif s briyl dithetbroary!

ring mQJ oﬁii&%ﬂlp %E 'répl!gcgg with atszsllQJemrf&Q'nula -T~C O)-

eteroc I 0147 ne _enb
(Crtag AT (it U 42 TGl Oy o - g Sindle
bond, and dnig @n drdreaer gf(frcg;:ug &1 2-t Alteortivaly, two of the substituents
on adjAieatdshé bfttﬁ@dry%tea&dﬁw king (N@PIsABhAIN be Rébiaced

with a gtﬂ%ﬂeﬁpbg%nﬂfu%h IR"I %\ther?u?i A §nd B' are

indepengTI Py -EneM TN
bond, énddl i%/&n indéiger of fiorbtoyA. ,Onébf ihe sirigledioods afifitk new

ring soYfgmlle%l riﬁaly%f:&xall{l po Je%%é@w%@dmaeﬂﬁeﬁtwety

wo o ey prliapo s o e 4 pe e i may
optiongiyfhg demaoed Wih afsgbsittentof thejommii KOs XECH2),
where Xhnt Sark-ifddp&identd} iMlegernX3f frofd o toYh an@RGs B, -NR™-, -

are each independently hydrogen or

hal ogen, wherein at |east one of Y4, Y5,

and Y6 is halogen;.and Rl and R2 are

defined as in formui4a (1). [00152]In one

enmbodi ment of formulae (1V and XXII-XXV),

X is




substituted or unsubs-tituted C -8 al kyl,
-NR151315, or -OWs; X2, Y4, Y5, and Y6

wo 20san@3seach i ndependent|y hydrogen or pcraszeerossos
hal ogen, wherein at |east one of Y4, Y5,
and Y6 is halogen; and Rl and R2 are
defined as in formula (I). [00153]1n one
enbodi ment of forrmulae (1V and )001- XXV),

-, -5k u d F idase fr %rgae#b

s S(éfl S&)E-;\(ﬁ?&%%hﬁ or -OR%%E&J XZ% gd 4,

”"S”b'%' each i ndependently hal ogen or

[0054]hy thicdereatomifsemeantio éiclude axygen Q). oi!rogém (Nysulfur

(s)an@gmj;o}(@s,)s hal ogen; 111 is hydrogen, M,

" C apropyl . cycl obut
[0055] cy Cﬁ'hgrsné% ei./l |caPy "i‘fﬁ éﬁ% dilu ﬁ{@éﬁmt isa
carrier ang)t@pmpatﬁﬁemwme ghgyrpgrquants q[_the
formuldtiph Y hot dbidtepiviisad te-rdeilyibnt thereof.

[OCDSE-E]t etﬁ%%%eﬂfuﬁfgmép%h% salf refers to a salt which is

tet
acceptpble %ﬁ%Pﬁtr?f& l‘b? Paiieny swh asgEamgpi{e g jaits
havingpyraptibledhamBaldn safbwyi fercpgiemydasyge rebime). NS h salts
can be)denvek’f‘oﬁ?ﬁ%&éus&w&)cgytﬁﬁlg ||doq:jaﬂsc%r ¥lganic bases

car box I n- 3-
and froB" %’é’ﬂ‘%ﬁeﬁg t%lllly- %CQX%{)IB 5]9(%“}? O&Xgﬂamc acids, depending
on the mar@qﬁ@QmeL@gtsmw ep éhqpompypnds described herein.
When dontipoluRyd & el ;ﬁésélnt ipvan@srt Ebntiirflreldtively acidic
functm%alﬂgse %X% ﬂdﬁ'gr\ is%aél bd |:rbta|ned by contacting the neutral

perid n-4a-
form okl FortRqUEER I i ionirno Al e bige; othr
neat oib a suitdBle, ineriNkdhent. (}ﬂ'@denv@(f@ﬁ)fﬁﬁﬂadeptlcally—
acceptatﬁ (n %ase’smgmraw ammonium, calcium, copper,

ferric, fea;_ﬁ w&neswwwahﬁqﬁﬁ e%?%m
sodium, g@pp RpfIRS ke (GPtRPERMedigm pharmaceutically-acceptable
organic Kdda8diNQi P primanldaddndhiy Gedin 2, and quatemary
amines, %@ﬂ %nw%%@ﬁnmeg%%omumng

am:ne%%zt%ﬁr |k$ %cc(a amrﬁy?%& gg &a}'f%Xe )ﬂlolme N,N-
dibenzylethylefmdihmine Hiefiylamine32-glethylaminoethanol, 2-
dimethli@ininaByiekid-etdnpmmB; éthylidnediamine, N-ethylmorpholine, N-

ethylpl e‘ﬂufn%h%%{ g}u% gﬁ %XJ\':F\H' mgtfd%l% ﬁ'ydyelbamlne

ISOProRYkTing, 6\”6#'!]?‘8\’19‘8‘2391'"9 FRSMYREIS RiBPaTRS, Piperidmne,
polyannepesing iprocding] purifesy theobrodling- tiietylamise hy | |
tnmethgnam&@zt%b;ogyuahaaexﬁa&m{ahvrkaar{dQQelﬁé] WheR BSmpounds

of the B{?ﬁ.eln?tnysatl?n cg@aln $%%v$ﬁ_g£sm furachonaqmes acid addition
salts Cﬁaw%ﬁéﬂ"ewomm'mhaawtwo?m of syelf gammgungs with
a suffidight A@bEAS bBthé Wesirefl @04, Sthétrrehesried s¥itable inert
sol\.rengr é?:llﬂ? §er£vgﬁ ﬁﬁ](pkgm%&tfém}%b% Qild%ude acetic,

the tormul ae I's selected

fromthe group consisting of substituted

or unsubstituted Ces510 aryl and

substituted or unsubstituted 5- to

10- menbered heteroaryl. WO

2008/ 0;0934PCT1U_8200710_15898 [ 0.0157]1! n



X3, X4, and X5 are each independently
sel ected fromthe group consisting of
wo 20dy@ssogen, hal ogen, -CN, - N2, - ORL1&c1/us2007/015808
-C(0)R13, -SO2R16, -NR181:113,
unsubstituted or substituted Cl143 al kyl,
unsubstituted or substituted phenyl,
unsubstituted or substituted 5- or
- S .
ascortgcr, gg{%ﬁ%ssj?%l?tg gglgé_?)%g ¥Al%p_h%§ﬁ%§? é:gpé te'lrFaHés%gomc.
fumarigalucogiegicgronicr geteris; NRPWIRYETPBERiITENErogtoric,
. isethichior iatticalatbthierfid/ maldid, Imali¢, Xnamnelic )iXetdf)gsulithjc, mucic,
naphtt?&?eneg%omé(‘l'uco@ﬂg nitrc, %E.@-oi%%hto&ﬂ&%%@&%&y

fromthe C I.sting of
s
[0057} C(ﬂ@opﬂ@ded S02$A118 of amiRy §d@ds3uch as arglnate and the like,
and saiB sEhgddid é&cﬁdlk@am&lﬁo@: Blyéalacﬁjl‘—i&ﬁ:t dctdétaﬂd the like

(see, fg:rléxgmﬂeké{é e % %133§ %P Iy chu{l)cafg?t]%t It ut ed

Su ut'ed 5-
Pham@pet@cq}}%@qee 4o HeberJ8r ﬁeﬂaﬁﬁaecmc compounds of the

presertt insasiteh iconithie Gotbrbasid bsd adidid tctonalities that allow the

comp&magemg smen@& REPSGHE! Mse of &%&}nbn s

not her enbodi nent of fornul
foose;;' e npyirabicqms gl i somappnds may beyggenertedyy
contackfg the ealbwitiha bargay erid and isglatingltierparentfcpopeund in

the cohRRtidHaPHESR MBS dréHY fd?rf’t ohﬂ‘l@ k&gEdind differs from the

vanoushaI ggﬁ% in c%mingal pror?erh sé, ts% %s sg?u’b;l:ty in polar

' solvengsuBgﬁtmw%thefgtsaﬁrk?gu;vqmggﬂgq paremt éma the
compostd & iHe i ge sehe thyd presannidudnsdn. t ut ed or
[(]059]S u b§£¥i iké%@fd re?’ers WHa 9) oﬁ'lqem(f%r @Ig%@rogen of

% unsubstituted or substitute

an acigts r?%%"@f’ BY 2158198, VA AMEIRLCEHPN R 8P Breg0iF Sgfion
and the tgt Pagfeldablysthe satbis @fphx‘rnace(glcalu{glcce@blemaﬂ
althoughDthRli€nd tdifired 1dA5aIR Y REREHIat® Eorpduldd BMch are

not .m%ﬁ%ﬁ#&%d%@lra&% h%}iﬁ%?ne of X', X2, X3,

an hydrogen
[0060] 4 extsition teFRYTPETS: WRIPERFPRHEIYENYS Proyidesicampounds
which &relin & ProdMiglfdmm. |Podingk ole)dinpodtids d¥&grib&Bherein
are thdse cBMfoutas MafreS@KnbEES WEA%Q@@L%F ed

phys:o[?gpsl gg(%cﬁhogna{? growgﬁa'-l Sc&gl?vﬁ.- 9l e? %gnt invention.

Addltions'cyzmdmgwar&mvemémts\stcpmm@ds of the present
_inventictl b;‘BEH dirida®él HidchamahkyidthodsNsarbet vidddrlflorient. For
examp%ug %;ﬁ %&&;&Q&ﬁy L:om}én Sl'tjieI déoﬂ'g)tgg?c%rof thie present

ere
e T EEREGLN 7 HERRISET SR PR NS SYpole

enzymg-onehebesabekapsiter ocycl yl; with the proviso
[0061]t h@todid slnﬁ‘é}(sﬂe r&%r&f b))ﬂwdlf%g AREiokd: ﬁ&ﬁ.)s present
in the c%mhqoungs n suchy )%ﬁ& tlg&moéﬁ ai?{)fslare 8 ?1"8? elther in

east one o
t han hydrogen. [00169]1In a further
enbodi ment of formusa (I11-1V, VIIIl, IX
and XX-XV), X', X2, X3, r, and X5 are
each |ndependently sel ected fromthe
group conS|st|ng of hydrogen hal ogen,



[00176] I n one enbodi nent of fornula

(Ir-1v, VI, I X and XVI-XXV), Xl is

wo 2008/0034S. [ 00177] 1 n one enbodi nent of pcrus2007/015808
formula (I11-1V, VI, IX and XVI-XXV), X1
IS -NR18R18. [00178]1n one enbodi nent of
formula (11-1V, VIIl, I X and XVI-XXV), X

is selected fromthe group consisting of

routine: rﬁ%ﬁéqi%ﬁd{\ ggln g{vo biﬁ é‘%ﬁ)saﬁnﬁ ﬁ%rﬁ%u%ﬁfg’n% rggsl ihclude

compoyngsatifrein Byfiioogl BEINCr SHTBYANrOF GRIEYS P YRF 358
bonde@R Dy grdupiiydt, wHedGdimdjstaredioe reartmellamsu!b;etnf

cleavegﬁfig}é‘rlln gért(eé hydkdeyt, ¥inlnb, sJIfP.S/ gacr) e St |
rospediiait PaiPEn oLoReRs P AT i r‘?GE*?eifeta*e
format€andgberizkate dervatiesiof m@@l @nd amisgfostional geadps in
the cofPpauhd@ bitRE Wventidh. dPl@H@‘léﬁdr'I, pdi@fhoR) land use of prodrugs
[
o anchBSHRSE LR e Bl Lot TORIGLLD
YSte’I‘SX %d‘*}?{/ﬁlew S!’(“pqsy"h%erl?ﬁ's 95%9'? ?flﬁ‘%ﬂugs ed.

H. Bur@gsara,| Etgevier, 1985; and in Bioreversible Carriers in Drug Design,

ed. Ed%QrQﬁBl %91%3 i@@ﬁééﬁ%ﬂﬁ%%@ﬁgaﬁ:&&ﬂoﬁ :LH! lﬁ‘ergamon
Press, 1§§ ﬁ%%lw e he*eby 'gcqf%’ﬁt&%'@t S? erence in their

entirety.00182] I n one enbodl ment of for nul ae
[0062]( | h’hé Vombﬂuhhs oflihe iﬂ%ﬁW‘naMres@fwt inlthe form of

pharm?ceutl I ¥llablEe\rpe}a%P€ltfsn th?%%f elg:o;)%vfnne tt bo ite”

meansxalphagrrﬁg?%lﬁ@ly a‘wqaptal{lg) M@zp}f pringdghwlic denvatwe ofa
compdi“ﬁb eflinggilentdn bPA ﬁbl{ iﬂe(ebl‘) Insomé dshectd, the

metabglpe mrE\)y Le %on& den at%g #e? :t:cinﬂ:toméﬁ t“gt |D ?eadﬂy

consi s
converfible iihifel Hig EB AT CWP%WI in tl¥AEPaciR: g ragtabolite

may belarsaise céroppepdd5- to 10- rrenber ed
[0063]h etﬁe%eﬁimall@%cﬁ\}é%duw t‘é?éjrs ¥ an amount sufficient to

etect {EEF R AEY SIS PRIIG RO DIREI of
(0062} o Fradting] ¢"trgaiment ad usetl Mereivcrehéid o Xoaeatinglor

treatmér®t o8& HREdsQr et lcBaitgh QsURh &8 BSirS] Bad@ri@for fungal
lnfecticﬁx%g‘?){het HFe@%aug rdlsgcri]s%g bﬂ?’st\lrélllgsggt Eﬂﬁ&%'m inflammatory

tut or unsubst
conditignsiityARatistt. pheh@e Bé‘i'%?l"“a‘éﬁ’ﬂﬂ"%‘li‘ﬂ%? PYTRERS 2or
companion ahigtal) miich thchidets an@ionatinb dealibease or medical

: condmb.et. gr eﬁaﬁﬁétmb or 5429&@64&&5% ot fE AR IR melikal

X'
condiip o Bt pElFoRS THSTRLR T gk ST -
slowm¥ g(g[rgewjlqgffh@ Aevelopthenl oghihetdissese erpagdicg! condition i na

patientf brl afldWatingltitd syriptérand thé\diseX3/r, mefical Gndition in a
pamentsubstltut ed or unsubstituted 5- to
menber ed heteroaryl.
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[00188] I n one enbodi nent of fornula
(Ir-2v, Vi1, I X and. XVI-XXV), X1 is

wo 20080898¢ | t ut ed or unsubstituted 5- toPCTUS2007/015808
6- menbered heterocyclyl. [00189]In one
enbodi nent of forrmula (I1-1V, VIlIl, IX
and XVI - XXV), when X2, X3, X4 and X3 are
hydrogen; X is other than -d, -NQO2,

[0065T ; ndg VQIE‘[IDI"I can exist in unsolvated
[ 2 g{%’ﬁ& i1 B

forms agpelasie ‘EBFO’@adPF'W"QWQW%’rfﬁﬂTSaé" general, both
solvatdd foris\4nd h$divatddoamschrevitenieto, beXéhcorgpagsed within

the scocplébﬁ iHetplr'és%Ql iffenlidhs Q’Qe?ttaintdépn%gurﬁrs o%e Bresent

venti{g (iay RSt ufaS SR et if FHmRLR s B2
polymerpheli dn engrabiall physicel forthsere egiiyrierit fir the uses
contenhglatédBythe PicBent it Qhl BidiBiended to be within the

scope QHLXE %ﬁh@@ﬂ.tda' er ol act am

I'none, hydantoin, dioxol ane,
{0066]p ht'tydl pqﬂ%mnbﬁowp pbﬂlqﬁlén thf art4bea p@&e&ht@,mpounds of
the pregentidi@hiiangnayt dxisoiDapdrodricrtemms, all such tautomeric forms
of the &mmmﬂld\ﬁﬁm%@&ogg of the invention. Certain

hol Sdi ox eraz
compole ol o RieRen IRy B TS asS o Gy RIS by Atae
(optlcapwm or teubleatipnds; die magemates diastereomers, geometric
isomerk @hd RAVALA tIRANRRE sepdIatt IhattBmRRPare all intended

to be e??%?#%@@c{}rs]rﬁfthﬁ %&;ﬂ: gF %/F)?%H%%?O% The

compogicfthe presg P varHtHay ?'F%F%EP"SU“T@P"‘“ P‘°P°“’°“5 of
atomicGsciapeb et @e dn etoesr dalieg/dtoms thagemelitele tsach dofrpounds.

For ex&rhﬁe gﬁ@&@n;ﬁﬂﬂ&é rﬁ&glv &gragut)!aggléé QMA yadloactlve isotopes,

such agyor gﬁ?w? }{'m?rg 2’:{-{\” :gcgr(l)%/ );T‘S (WI;P gioy 14'(**C). All
iIsotopip Mariptonsy qf the compayngs of the pyqsenttlrmeatm; yihether
radicadtiob bAZm®) Ar¢ inteded R bglencorbrsaedlitin the scope of the

Qgg.,@g.‘ olyl, thiadiazolyl, pyrrolyl, and
Preen ; 'Iz 00192%’I n one enbodi ment

of
l°°571e ac,T i s?f"rm@ § efthfbragent nyentign mgy jreiudg  detgetable
label. x\ghtembl)a labXllis g graupliisAt ist detasthbigrat low concentrations,

usuallW@%blhﬁ rhfck&rﬁﬂar%&f:l?ié\ég ktiaf ngﬁmrSﬂd&ﬁat @6h be
readily dr s?n% lshad g‘o 3 %B’le(l; %rcly ec%es '3? Po dlf’faerences in aI molecular

ik
prope p Fﬂ"‘ mo}eﬁ;l?a/r we}_gl'g,_rs%s:séqgraagﬁyqaho radloactlwty. redox
potentiil) ivetnzsgdnot, Ifilydescence electromagnetic properties, binding
proper&cly Qﬁm&@h&{) ' B¥tlect§ml§1a@lel9)fﬂaq%e dRicBE B¢ 1 NY!

gyran %\l %Yl]n oné enbodi ment of
SP‘*""%*&‘&'H 8P°‘Pﬁ‘€“’r' MIRCREMiE Imfynoshemical. pigetdery
magnejly/lelexidagnitic, optical grehernictineads @hd e dkeky| .

[0068]1P" afvaiaRdrikiy of BEleSLINS labbil QRE wilhf the scope of the
preseng }rﬁg%r%tb% ,#éf%g:%;hgﬁ%ﬁ Fa%%%x‘%#t tggmhg T laq:' d}é&': inc

par agr aph [0044], [0045] and [0046] Nor e
preferably, the substituent is selected
fromthe group including pyrrolidine,

pi peri dine, imdazolidine, pyrazolidine,
but yr ol actam val erol act am



WO 2008/ 010934PCT/ US2007/ 015808
[0021: 10] I n one enbodi nent of each of the

wo 200soomsyul ae (11-1V, VIII, | X and XVI - XXArs2007015808
at least one of X, X2, X3, X4, or X8 is
trifluoronethoxy. [00201]1n one
embodi nent of each of the fornul ae

(I1-1Vv, Vi, I X and XVI-XXV), at |east
coRjun % mh c?ége'rctalélc% n%gbdleé%uc a(s I'?égse' édl@fﬁgezm'se

antibogigpi pes ‘f@@?ﬁ%} 1 S SiRRE e rsdipoaepabels
(includiig *BhE1, £18; el ac™R) ineta\sheNdld labeld; Jonamegcent labels

mcludl?\%/ JIuMent@Jbelsqm a® ﬂﬁor@gceﬁgltsotmcya}@le P as red,

rhodarg:ﬁ%. &ﬁer?éw?resq:ﬂ%progzm a?chtp:? ik ),C%E%T}Tescent labels,
and chemiltinesosot leffels afeﬁaityfhav-h@ qgastypy viglg greater than 0.1
.electro@al:tiveb\n{d thtl’dn, trandfeatabki{ Yhzy@hodilitori@@Blinciuding

coenzﬂne% gr nom: %ﬁc iygt %rsqudlg%éééxida§g a1l}a]n||rfL
phosp'p@m'}* AP RIS e LA pespRaer bels
magneftio bead laeld htiuding Diflabbads] Solaingktid\aba)osuth as
colloia@igotd &Rbr, 908nidh, SfbtheretalGindfibtal 981 Ia?@ls'(s?ee u.s.

S t articu
pasen i 20 44 B g Yo i oy ey
for all puEPSes), POBROS] dizeser elagtisdegi. Relwtyrefe, gelgiropylene,
latex, &&.) b&R) 1hsisTdhdP@arkdnlbidcl jab¥ls| PatehtX t@iefling the use of

fay 4,
s gl o 158 BT By o
3,939, 3% 8198p.af: A3 0 1B SHAP: d‘a?rﬁé;ﬂ%i 6,312914;
5,990,400 B(207.582; 6323 SA D &H5TSO8: 603066 016,842, 90Me

6,319, 454; Mzé%( laha la\(44 VAd luh.ch &Q@enﬁ%borﬁaﬁ%d by
3, X4, or XS is

referenc?d’b?'&'léﬁmr&f’ &U?&?TW 8 ne enbodl nment of
[00691: a dFptestableabeiparagpramercially #9ilabls pmay be RIGRAred as
known Xy bneXdf¥ed irtthe bR aBbtetiBBie GbelX' may X2 covilantiyditached

to the Qé%g%nﬁssus@w I%Q&Nﬁ qu?i%Qlﬁ dr?hpo Glﬁlch can be located at

I ment eac or mul
any aptprqpn:al_te pcv‘scm Mqtlsedgﬁca aﬁﬁhl etecga(blq '@Eﬂ; fre known
to oneghilledhih thH¢ art. )@hen)(@e re)(dt:ve@rou):{ss qxtglclapctjy anelkyl, or
substitddl eh@in tdthérbd WO hDMbusOIne Uehctive group may be

!ocate%l at fi?r]nng] ?ﬁq,\e?@@?,*(ﬁ%né&ognga;c | _o;)&/?’e

at |l east one of X, X2, X3, X4, or X5 is
{0070} C(Admpxiiida®©H. [ 00210] I n one enbodi nent of
[00711333# g&?% er]ﬁ nf.&ft 'IHé @(ﬁndo(nl\c!s df\(‘le pvééelﬂz ane%non are

| east one of X1,
represgnted By fograul ¢}, 0@’1‘5‘5" fereat00211] | n one
ermbodi nent of each of the fornul ae
(11-1V, VITI, IX and XVI-XXV), at |east
one of X, X2, X3, X4, or XS is
- (CH2) 2CO2M\e.
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[00212] I n one enbodi nent of each of the

formulae (11-1V, VIII, I X and XVI-XXV),
wo 200mtioedseast one of X1, X2, X3, X4, or e¥Bus2@7015808
i soanyl., WD

2008/ 010934PCT/ US2007/ 015808 [ 00213]In
one enbodi nrent of each of the formnul ae
(11-h/, VI, I X and XVI-XXV), at |east
one of X, X2, X3, r, X3 is
1, 3-di oxal anyl . ,[00214] I n one enbodi ment
of each of the fgimul aeN(11-1V, VI, IX
and XVI - XXV) , ar_ % of X', X2, X3,
X4, or X5 is furyl 00m15] I n one
enbodi nent of efchTfof Yt he formul ae
(11-1V, V11, IX afd XVI-XXV), at |east
. one of X1, X2, X3,Mx4, or X5 is
[0072)y Aa BGelgbted rofG6 Yronp coraisinad dutisintedair

unsub&RfiLH x%)i’ b Earddutkth@8a Sluhslnéiudh 5! 10 1on@hthred
*V| - at | f X1, X2, X3, X4,

R | , east one o
elerogi¥li x5 is thienyl. [00217]'In one
[0073E Y8 n¥hand Y’ @achcioihdapaaddntly saldctast from the group

consisfirk] of hyrogénl halbd%‘, itlmj -(%?W)R’W bgR‘X; -ég)l‘ﬂﬂasﬁ‘s,

S fsu =@ ) e e
'ORts’s'éE@ﬁFtSUen gﬁg\‘? e a‘s'gﬁe‘r‘f 'iérﬁ@(%{ f EQB]&%‘r frul a
SOENAR" | n one preferred enbodi nent, the
-NO, SIS, tum BO(COR°3-Ne PG(D)OS'° SNBSS {aNR'Ed
NR*SMD NR83'D 'sugétihﬁémgﬁl%q‘lutégt(ﬁg Qﬂl}@ubst'tuted or

sel ected fromthe group consi st n% of
unsub e ST SHIHEN Of LA Cas k.
substitpied pngrgibgfituted 3-ita 29-membeied detaioayohl, \substituted or
unsubStMREZOL Y hryl, bAd Sabsmbiel or bkbuBdidthed 5- W8 Yd-membered
heterobdd: @20l yI, tetrazolyl, oxazolyl,

I'sbxazol yl , oxadiazol yl, thiadiazolyl,
[0074),y R o Pyl anddhdamersagty rsAendapy eelertest feqra e group
consistityeof Sydiegent slibatkulel oBurssuligtitutedsC slalkell sdbstitetdd or
unsub%#ttﬁe%ﬁofeﬁalﬁ(gh%: SIUb%_tgggé-I&]I l{n@ut%gﬁt)?@ :& gik Dgtibstituted
or unsifsyu Vi PR Y G RPUIEH o [0 pe e
heterogleansriybetityied pr wsubssituad 3 tq 10-mergbergdl heterocyclyl;
and and XVI-XXV), X1 and X2 are selected from

hey s GRRASI Stizng-af b n -
[0075]; u %s%n? ﬁe’ ? o§*"3‘tr‘1 sd gt T g ta e%'g%f.ogetg?fkwh,me
atoms fq-ich thaygre atteqied JAEP 2 srbsyed of pnsybsiiigdd- 6-
or 7-memberedrbagli nent of fornulae (11, 111,
foo7ey<\V' }Qge)ectfeatfrolwﬂﬁéh brofip @orﬁfstias of Rl oag'u, ::C?(O)R’,

sel.: r " r Qup, bhSd 0 .
conn DEAMETHE GO GRS ERERT) pbPued o
unsubgiitiestp rreatiovl. glﬁbqti'tgxf_qﬁgr gesubgtituted €4 alkenyl, substituted
or unsubétituddAIC), ¢ alkPivi substiuisl ckZnsubetitsied 8Ctbad-membered

: r : S n
neterol QbR RERY B SAGRLSH R o ST e o
unsubHEHE- R METRREARGIEEE Y 1, 111,
XVl -XXI'), one of X2and X2 is hal ogen and
one of X and X2 is selected fromthe
group consisting of hal ogen, -ON, and
-CF3. 100223] 1 n an additional enbodi nent



WO 2008/ 010934PCTAI S2007/ 015808 [ 00224] I n
an addi tional enbodi ment of fornulae (11,

wo 200dthidozs XVI - XXI'), X is selected fromrethesooroisses
group consisting of hal ogen and -CH3, and
X2 is selected fromthe group consisting
of hal ogen, -CN, -CH3, -OCH3, - OCF3 and
-CF3. [00225] In one enbodi rrent of

[0077]c Orﬁﬂg ?elécud’ frohd the gl%}ﬂ) cMs}m tyhl% en, halogen -CN,

| ected e consl s
B AL AR e A ey
S(O)R], hS(QYRS LS (RN -NEYg, -DIR R INRIE(0)RE, GNB'C(O)OR®, -
NR’S(OGRS,-NR@UINRERE Eubstiunédattins @ tiufeb 1.3 4Ry,

subsm%%s g?unswb?‘?uﬁwt esgubgtr tut n@ %g&)n%ubs{mu e)rdq;‘z
alkynyk gqltn;mugfd(or pnsupstituted@y to membx@déﬁ@roggclﬁr e
substitgeH @€ redbétinaes Ce agl, At siRMsiea bl Ggubdtituted 5- to.
10- memgeredhgteroaﬁf CF3 C(]\IHCHS - 0CF3, -

CH3,, - OCH3 | and - CO2H.
[0078Y (85 prd %r?ée smm%menax selesteRirom the proup
consistind gf h)rbgexiXbbstitited ios ursmibgibdtetiC {aabm, sdtatituted or
unsubGhAPCLNShA! duB&it@Ed BAIMRGSMARE, Sk, 8fiskiituted

or uns&%ﬂﬁn ﬁdst,e ! eCtle%P%tEtu én%fg%?nsgte%ﬂ@adcsons‘{ P %ﬁlgered
heterogrylp 2B ubstiteiad oeyisHRtivegt 3- &7 19-oemberad heterocyciyl;

[0079] | IR7 aXyYRE X Xlahd RXdr RSarRIM°ehE ﬁ@&ihéawt'h $he atoms to

which tpggrela{ng%@})@&ggb% SIRAILARRLmLq §.06

membered Fiagi@Rd [ 00230] 1 n one enbodl msnt of

[0080]f omimtecit! ant IR? mlaly] togotvir-witKithe, atotds fosvhich gy are

attachdd) %@&B&ﬂﬁéﬁ or[lmga%%leﬁ 5O1E o mlﬁ%tnng-

0081]0f £ ormul %fﬁ XVI - XXE_?e

[00B11, ¢ e oL H@cgmab"de&ﬁ mSﬁ@f yprion are

repres¢iigdippeiarmuda il tor saltsdikreet: unsubstit uted Cl4
al kyl, OR18, -NX2yx' -CN, and - CO2R18.

[00232] I n one “‘un'.eo went of formula (11,
LI, XVIE-XXI), s selected fromthe
gr oup consi stixg $f xd, -F, -Br, -CF3,

- CONHCH3, - OCF3, #GH3, NN CIZH3 N02 - CN,
and - CO2H. [00233 sroodi ment  of
formul ae (I1, 1T ), X2 is
fl uoro. [00234] Pf efter rYéd Y G oups
[00235] In one enbodi’nent of any of
fo Ia(I-IXand X#)(XV) Y6, Y6, and Y2

{ooaz]ar é’hé@c‘ﬁ Yonie Yoritane |R; aseascdefiertl for fomuian®:
[o083]9r a2 cxmxt, shd RYarefeabtty o6 @a8entiR 841888 From the

group 6&&{5@'59?&%%&39%11 x ﬁ T@Qﬁut@%ﬁ&ds&%&@%d?, g alkyl,
substiteq/Br unpRbstiiog Gea’ afesYloPABIVEH SHUTHRA B Gz
alkyny\NON2 8037, GE(IQBIFP(CQZBT"SZEIOTMF@‘iIS‘SD@R‘“ -OC(O)R™,
OC(oﬁ\Q@%é] ND,, OrQﬁ‘“@(d)Rd’l neftc@iNRPY QNR PR,
fornul'ae (I-1X and X-XXV), r, Y5, Y6, and
| a are each indepemdlently selected from
the group consisting of hydrogen, -CN,
fluorine, chlorine, and brom ne, where 1
to-2 of r, Y5, Y6, and V7 are other than



| east one of Y4, Y5, Y6, and r is other

t han hydrogen; preferably r is hal ogen.
wo 2004000238] | n anot her enbodi nent of anycofs0or1sses

formula (I1-VI1l and X-XXV), at |east one

of Y4, Y5, Y6, and la is other than

hydr ogen; preferably Y5 is hal ogen.

[00239] I n anot her enbodi nent of any of

18, |, 398 14 | anel o 181

-NR éc?'h“@"l\g? ébr)]\él d§15|1‘“ r%ﬁoﬁ% ’haz%)g B.NrR
substiiigg PjsHRStfied e sBhBeRsOr evsuaﬁyute*# 510 10-
membéred hetb@eary(, bni Slstiated oXunedb3ttyted’® tambniembered
heteroBfcfy; hydrogen and r is chloro. [00241]1n

o I i e s e

consistingchf Mﬁirmegl Blihstituted o[' wgn.gyutm ©ixaikyl, substituted or
unsubSRAQIC RIKenAf sidBitued of&x%mguﬁl%d(dgmak nyR BGbstituted

or uns%sf%’?gj)céﬂ(bar% sdub\s/telit as ehly dﬁ?ﬁp gﬁd 5a ?o 10-mem§ered
heteroany gl SHRiitulsp oawysuwﬁq‘ Frin Hémembemi hefgrocychyt;

and X-XXV)), Y4 and Y5 are selected fromthe

[0085]9Ir ‘?—P“pargjcﬁ‘s | b hﬁtﬂnﬁfm Ral, Sﬁﬁh maycglgg}lm%m the

titute unsu stltut

atoms H? Wﬁ’h thexyere Aitphed e B st ted of urspbgitijedt-. 6-»
or 7-memberedi s (1- 1 X and X-XXV)). Y4 and Y5 are
{00865 € IL&loRfér Bﬁ'@%iﬁmgﬁ @k e5Hpduf assén%tré EheRfed by formuta
(my, ors B F, - OO, &B ’ﬂ? nd -

6 H%T'?h one enbodi nent of any of

fornul ae (1-1v, W'-1X and X-XXV)), Y4 is

sel ected fromt *Bup consisting of

-, -Br, -F, a OCH3. [00246] 1 n one

enbodi nent of & of fornulae 01-1V,

VI-1X, XE, XL g7 Wy, XV, XX

XXIT-XXIV), r is HT00247]In one

enbodi ment of an f(}r'rrul ae ((1-1v,

VI-IX XU, XU XEV, XL, XVELT, XX

XXII-XXI\/) r is fluoro. [00248]In one

enbodi ment of any offormulae ((1-1V,
[0087}V| whate YXI Y5, Rl hivd H3(¢rb’ as dafined fotdrinbla (Xéand X' and

2 are Méfmﬁ*o\/}om\ﬁ% llﬁwfﬂ*‘ﬂh@,}ﬂwuso WaX at teast one of X' and
%is of%er t§:{1 g‘ég‘lgps%ig Ca:-fmrél :!ai Iesé2$ one %J‘ﬁ %PQI?TE |£ gg%'nzégl_hv

hvdfOQWll,x, XL, X, XVI- .
[0088] !n another embodiment, the compounds are represented by formula

=,

(IV}, or salts thereof:
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XIEX, XX, XXII, XXIV, XXV), Y5 is

sel ected fromthe group consisting of
woz0080634 - Br, -F, -CH3, -CF3, and - CNPCT/US2007/015808

[00250] I n one enbodi nent of any of

formulae (I-V, VIIIl, X XI, XIl, XVI-.

XIEX, XX, XXII, XXIV, XXV), Y5 is

hal ogen. . [00251]In one enbodi nent of

any of formulae (J-V, VIII, X X, XII

XVI- XIX, XX, {1, XXIV, XXV), Y5 is

chl oro. [00252] bne enbodi nent of any

of forrmulae (I- I, X Xk, X,
XVI- XI X, XXI, IIJI V, XXV), Y5 is
fl uoro. [00253]Fh nefeMbodi nent of any
of formulae (1-V IN X X, X,
XVI- XX, . XX, XAV, XXV), Y5 is
-CN. [00254]1In onev%nbodlnent of any of
forrrulae (r, 1, )(M XIV XV, XVill,
[o089 \Pdl I’Tenf" S %lrre] as dF |r}eg for’chn[nule%l? a]InF&‘ is as

def:nen;(jor fonmyp D), witkothe prryisp thag()’(\;f oth%h@@h;@mggqu gnd at
least & 8f YWaank ¥ {d dﬂ&é’r(ﬂ:an[l’@%ﬁ&] I n one

[oosof/"?rfgﬁoﬁferﬂ %mB%&}?PrYt {:rﬁﬁg% ?ﬁt(%&{e%%m inysntion are

represented: by igfppia ), Wéaﬁtsst ?’P oro. [00257]1n one

enbodi nent of anyof formulae (1-1V,
VITLE, X, XVl AFel, XXI1, XXIV), Y5
and Y4 are fluo [ 00258] I n one

enbodi nent of agyl of fonnulae(l-1V, VIII,

XITE, XVIT, XVITZNRXINN XXI V), Y5 is -CM

and Y4 is fluoro. . 28T one
enbodi nent of an f okmul ae(1-1V, V11,
X, Xvil, ;(XII XXI'V), Y5|S-CM

: and Y4 S hydr ogen é% 260] Preferred RI
and R2 00 | n ong e
[O091 Olwll?ﬁTea A i zﬁc{ﬁe['l 8 d%(\ﬂlng %Rflre as deP ned for

formulgfiher t han hydrogen. [00262]1n one
[0092]€ MO &hciRn bmﬁif:d:ﬁ@rﬁtnmb aempdunild of theesdmtlinvention are

repres o gromthe group
P %’S%%%%Wﬁ%ﬂ L. §'(e:4( g;s‘?th%geﬁ CORRY?,

-C(0)NR7118, -S(dYR7, -S(0)2117, and
- S( 0) 2NR7R8.

PNH NN

o) I »\Rz
N
y4 ; Rt

(&3]
(vp
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[00263] I n one enbodi nent of fornul ae
(I-VlI, I Xa and X-XXV), Rl and R2 together
wo 2009silbla t he atons which they substi t uteer/isomissos
a carbocyclic or heterocyclic ring. WO
2008/ 010934PCT/ US2007/ 015808 [00264] I n
one enbodi nent of formulae (I-VI, |IXa and
X-XXV), R1 is sel ected fromthe group
co t
100531 U Bt B Bipopl BEMS o dn e 02t informuia
unsubstituted C2.8 alkenyl substi tut ed
[0084]0r IrLd®tHes binbodiraeht GRe &mﬁd(mwa the present invention are
represéh%g} fI)HltlLﬁ‘ég(\ﬁ)lEl{ Upﬂg%ﬁdﬂt ed 3- to
10- nenber ed erocyclyl, substituted or
‘unsubstituted Ce
or unsubstituted

) aryl, and substituted
- to 10- nenber ed
het er oaryl . [00! I n one enbodi ment of
fornmul ae (I- a and X-XXV), Rl is
sel ect ed fron1ﬁﬁ§ngxouchonS|st|ng of
substituted or h Puted C1_8 al kyl,
substituted or u EEBstﬂLyted C24 al kenyl ,
substituted or-¥indfibstist & ed C24 al kynyl ,
substituted or unskbstituted 5- to
6- menbered heterodY® yl, substituted or .
[0085]1U N atibrat Y  idHyelebgeh enjoro; aﬁ th Bietdddtinltoardula(l); and
[0!)9!:‘»]u n ﬁbl Qﬁé ht %Ha%gd'ﬁindat n@entl?ﬁ{;@%ﬁdunsubstltm%d or

het eroa

onhe e
substi) Fiy S PR SROSIRRT RO TR PRFYES ey
substitetg s & 3+ @ chember pasholopdlic 14 11@ the@beghdgrpcyclic, 5-10

me'mbér%%ﬁidr}: Ang B56- AT embERA binDiingl Or Mul ae

[0(]97’]2)r lnuanrist:)ltJ ef {em?oc? %nt%%(v%?/rrpourgﬁ Ub;?rtesen mventson are
represeifgstiRy frpHia OAINf st thereeh- i | I Xa and
X-)OV), 131 is supstituted or
unsubstituted 5-_&Q 6-nenbered
het eroaryl. [00469)il n one enbodi ment of
formulae (1-VI, jLKa and X-XXV), Rl is

=~

substituted or u ‘ubstw ted 5- to .
6- nenbered hetero 00270]In one
enbodi nent of for e | Xa and
X-XXV),. Rl is n¥éth or isopropyl .
[00271] I n one enbo |nént of formul ae
(1-VI, .1 Xa and X- X008 is selected
[oo98}f r mre.teh.é agt ot BreGﬁﬁ:&fHde fﬁgoﬂfula (1); X' is as defined for
- ks
tormoid i ARG BB Bt B e o AP o=ns g
[0099]ung\m§§~p-|l Pft:e®dor substituted pyrazolyl.
- [00104)002'A3¢ byt,on2 enbodi ment of formnul ae

1001017 - Viin adcfifer 3R odimERtYihe chmpbuhdSBERY I%resent invention

or is but | . [002
are rergeedhish A 3 PRI i W11 e and
X-XXV), Rl is cyclopropyl, cyclobutyl, or
ciiclopentyl. [-00274]In one enbodi nent of
formulae (I-VI, |IXa and X-XXV), 191 is
het er ocycl yl .



WO 2008/ 010934PCT/ US2007/ 015808 [ 00275] I n
one enbodi nent of fornmulae (1-V11, [|Xb
wo 200zmE3eX- XXV) . R2 is hydrogen. [00276ptrmosanenissos
efibodi nent of forrmulae (1-VII, |Xb and
X-XXV), 112 is other than hydrogen.
[00277] I n one enbodi nent of fornul ae
(1-V11, 1 Xb and X-XXV), R2.is selected
fromthe group congi sting of hal ogen,
-CN, -C(0)R7, -0021L37, -C(0)NR7RB, -0R7,
-0C(0) 137, -O0C(ORNRTR8, -SR7, -S(0)R7,
-S(0) 2R7, -S(0) 2NRFR8, -NO2, - NR7RS,
-NR7C(0) R13, - NR7€{.0)O0R8,, - NR7S(0) 2Ra,
and - NR7C(0) NR8R®. ]I'n one
enbodi nent of for NL- V11, | Xb and
CX-XXV), 112 is seregfed Fromthe group
consi sting of substgtuted or
unsubstituted Cl. 6 @kkyl, substituted or
nsu oLyl 1,
[0010é1 U@E Sqtdltff}{cﬂ%eﬁ oah K)?(Fﬂ is %mﬁitédtlhqo%quia ;
and substltut ed or unsubstltut ed 3- to
[00103]0- mXisereledtel étoar the yoly bonsitipsdfisthstittkdar
unsubé!'ifi.h?ealéh%tgI atllkﬁ CHIB QAT nd sabuRieds LhdusbiRtled 3-
cH,e?tr'tutt ed 5 10- nenber ed
SArOYF¥0279] 1 n one enbodi ment of
{00104 or min @[@tr(er engbadimpntpthg ﬁ@;np@u)(mf theRpresent invention
are repieefiell ¢ tdnhQIN(IXBE ofl$Md fhetdnSi Sti ng of
substituted or unsubstituted Cl.8 alkyl,
substituted or ursubstituted C2_8al kenyl
substituted or bstituted C2.8
al kynyl , substi ed or unsubstituted 5-
to 6-menber ed HEser cxc,[lyl substi tut ed
or unsubstituted® phen I)\g&nd substi t ut ed
or unsubstituted t oN6- nmenbered
heteroaryl. [0G2 n gné*enbodi ment of
formul ae (1-V11, I&b and X- XXV), 132 is
substituted or unsMbstituted C 1.8 al kyl..

[00104 OOZ%LJenr“@Q@yd%HéQ@km Fefs JsQfedeaﬁfonnula m;
[001065 ?< egl?roﬂéls'n%(ér\&r? c?nststm(? opﬁ%?]SyPtEG or
unsubs[nm]q qllkyb TR HYRIT R erand sebstivyiesh or Hasubstituted 3-
to 10-nfeinbdilsli, hetordyapglantt XXV) , R2 is substituted

[001 0?? ru lﬁs HP& fl {.r%?gbggﬁ ﬁdégﬂim?yrgg ﬁgunsubstltut%d or

to 10—m ért)bere

rocyc one
subsitgi i 2, o} FR 210 | 1Rgo vt ogygjoon i they
-substitga bamia 31 eaembenpaswowdic. taut @dle@ber heterocycllc 5-10

membérfaeérdwrh@&% ’ct%%ea{euhT rEr80284] I n one
ogl f ml ae VI |
[0010@ rembﬁcgmﬁ f unds oft present invention

are. repmetﬁemmmwmga@am&%@s [00285] I n
one enbodi nent of fornmulae (kW [Xb and
X-XXV), R2 is selected fromthe group
consi sting of nethyis, ethyl, isopropyl,
and 4- tetrahydro-2H pyranyl .



[ 00286] I n one enbodi nent of fornul ae

(1-V1i1 , 1Xb and X-XXV), R2 is nethyl,
wo200s@hdoysl , or isopropyl. [00287] 1 n one pcrws2007/015808

enbodi nent of fornulae (1-V11, 1Xb and

X-XXV), R2 is substituted Cl-8 al kyl.

[00288] I n one enbodi nent of fornul ae

(1-V11 , I Xb and X- XXV), R CH20R7 or

- CH2NR7138. [00289] 1 n one enbodi nent of

fornmul ae (1-V11 X-XXV), Rl and R2
conbi ne to formax§- nenbered ring.
[ 00290] Preferre and R4 Groups

[00291] I n one epghbdi ment of formula (VI
and Md), Fe and nar ex-epch hydr ogen.
[00292]In one e ehe e of formula (VU
and | Xb), one of f@: 4 is hydrogen
and the other i¥"unsub§tifufed or
substituted C14 al K1 .1 Tp0293] 1 n one
enbodi nent of forniM& (VII and | Xb), both
[oo109)f Fer*anddRgembciudrsubsti tuted or
ubst, .8 alkyl. [00294]1n one
toot1g] 0 |_$r?e%n,jt?gro ']afngr mila (VI and | Xb), Fe
0011 nhd RASPolg€tRer with the carbon which
they substitute forma 3-10 nenber .

Y Supstil! y
oorr 45 SNt i eSS P EcRI "
100113] . o THE Prege R VB PAPRS SRR Hgymodulate at

least omtf BT RAGrdCGRE antivityd Ch@okimerteeeptors are integral
membrbleé BYoRIEGAHIH intbia wilhQPZXEhdui®NBand, such as a

\

enpodi,ment . of formula (VLI . apd [ Xb), 1:13 .
chemogﬁ% a%ﬂ n{eggte téerllul\.'ilvll’ lieﬁp? %koctgcra i al’r]‘d\/\ﬁ’i -brhhemotaxls,

increaseq gyrag%]ygf Falgivna ignoReentationp elge fipriefore, modulation
of a chiyebigno@tstorfurtgon, [eQp 2QSfdrereteavith adh¥khokine receptor

ligand ﬁe@ébgén, m%&ﬁi&@a enﬁnmqgémtnegifaled responSe, )
andtreforrrula (Vlllognd VII.bE], %\/l(?% )

nd WP RS PERYPTR TFTORRB BEPRIHTeYrtef s idlien o Uacppe-
Modulagjpm) of\4 ¢hgmokipg receptor {uoaRO Gickdenipdtiaingucement and
inhibitideCst L6 oh. OBROdh f Benddalahiona RempRABOWN dSpend on
the cha%c?en\é{iésmf lﬂ'netég:ﬁmpaﬁ%? ﬁe-f)afmt&d%ﬁist Sl Lﬁtia(l Io) inverse
agonist. '

[oD1t14] Without intending to be bound by any particular theory, it is
believed that the compounds provided herein interfere with the interaction
between a chemokine receptor and one or more cognate ligands. In
particular, it is believed that the compounds interfere with the interaction
between CCR2 and a CCR2 ligand, such as MCP-1. Compounds
contemplated by the invention include, but are not limited to, the exemplary

compounds provided herein and salts thereof.
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WO 2008/ 010934PCl W52007/ 015808
[00302] 4-tert-butyl -N-(4-chloro-2-(4,5-di
wo 20080800@r opy1l-4H1 , 2, 4-tri azol - 3- PCE/US2007/015808
0) phenAbenzenesul f onam de;
[00303] 4-tert-butyl-N(4-chloro-2-(4,5-di
nmet hyl-4H 1, 2, 4-tri azol - 3-
yOphenyCbenzenesul f onam i de;

[0011 41 003%1 éscahﬁ‘:iet c&#ﬁé@nﬂé\bf(zﬁ‘is i?.bér%ﬂ aérak pofonfcre

artagop syt 8 SBHEN eEI HEUEER St spgfmed i
animal tGORHE} ivilarematido oryd ofthe( bhllmhtkolispags gtesipc CCR2.
Accordﬁ‘@fyoﬂ¥ @Oébmgﬁl'ovﬂibh heréinfire useful in pharmaceutical

z01- 3- en en 0
compofigs 37 Aot aaa SPAE AP S RERYHORAE] Siages, ond as
controls m@sg@tsﬁgq thqqqeq_tlﬂgatmntof ¢omhetitive_CCR2 antagonists.
[pot116)pheMmiebahgRIAas bl th® ReEAtTR are thought to interfere with

in apprleQQt%Or-clLﬁ_Ftr%ﬁiéﬁxﬁg 6&? é’dec%%é_ﬂg m%gul.llgﬁ n%'oz in('\%ftjna qp

chemoﬂbﬁ @'ﬁ?%féhl}(‘élﬁ%smﬂhtaﬁ g}iﬁr@@g to be bound by any particular
theory,[i0988B}eb thatrtbe Buntpdundé (rdviddl rexein Dtefidrel viitbphe

:nteracﬁ&mélwgén'?éf@%kﬂi"sé&eglgﬂaridrdng%PJnore cognate ligands.
i ot P RR Db iy PR e 5 g psn
bemeeylp@g(@fé’tar%‘ﬁ%ih@ﬁngl-ﬁtmpaFiEQKygompounds
conterpldted b, tHéinké@dioh indlupé&baesrg cbainves &5 tefcraaphary

°°f""‘;§'8°§§{%“]"’f" PRI RS chl of o- 2 (4- phen

[oo11 4 ﬁpqe)@mplet Fq:ra%qnd%of this invention ac1 as potent CCR9
antagoAisiseamyithie aaepardsticfaomdéphakeheen further confirmed in
animal [té},gr?r&f%} ﬁ\flérﬁu‘hﬁt‘&ugﬂé of'ihé ﬁ’aﬂﬁ;Q}kQﬁééaQe daed fSRECRO.

Accord Rl B P HE RS ROER A6 I framaceuica
compofili@®1Pplodscier thp iregiment ¢ £CHHpediated dispasehignd as
controlk indaskS@P6raRy idedtiflcdtion ,oﬂcdrﬁﬂeﬂﬁ\ﬁéﬂ CCR9 antagonists.

yl) phenyOoenzenesuI f onami de;
4] 313] 4-tert-butyl -N-(4-chloro-2-(5-isop
001181, Preferred fompapRds 2 4.ty azol -
[001199- 0) phsavyGbeeizend subbdimants, dige compounds may be
represérW]‘néfcﬁl&th Mmlae N‘r cArsGher&g0- 2- (5- et h
Ar yl-4-(1H pyrazol 3-y0 4I—k

Oss. - o.. oTﬁ\ :,S -N
o NH N-N NH NH N
S8 Yb% N @f ﬁ:ﬁ -
o -
'YS

X {xn (xm aan
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1,2,4-triazol - 3- Aphenypbenzenesul f onam de

wo 200§000815] 4-t ert - but yl - N1- ( 4- chl or 0- 22(Bus@t /015508
hyl - 4- (pyridin-2-y0-4H1 2, 4-
triazol - 3-yOQphenyf | benzenesul f onam cl e;
[ 00316] 4-tert-butyl -N-(4-chloro-2-(5-nmeth
-4-(pyridin-4-y0-4H 1, 2, 4-
tr| azol - 3-yl) phenAbenzeng,suI fonam de;,, -
[00317] 4-tert-butyl - N,(4%chloro-2-65-keth
L v1-4- (tetrahydro 2H pyr4 y1) -
4H-1 , 4- BL azol -3-yQp -—vee:-
’I}__ 4PQ¥.USZOO 0158%

o=
A
- ¥ . R M elfforb 5%e Hy; A
mnyl @ 2ra-triaf 3 H(‘ N R2
vt yl bhenyOoenzenésquonam cH vt R

&RP319] 4-tert plytyl - N-(4- G(h| or o- 2-(5- met h

yl-4H 1,2, 4-triazol - 3- Vi) v
x' Yyl ) phenyGbenzenesul fonarQ de; x'

}X¥0320] N- 20r 0- 2- (4- [ SQpr opyl - @,b{?

| -4H 1, 2, i azol - 3-

yl)phenylg 4 |sopropox zenesulfqp de

’ﬁNH

¢ WodiMim (2. ted't FBufyh ci L

g <M~¢c* “
gef"ﬁyl AH 1,7, 4-tri azoj+ 4 I)e‘EhyI)ace am®

i de;
ov0P322] (R) - 4eart - but yl - Ngb- chl or o- 2exkH-

X' met hy1- 5- (tet rahydr of urfin- 2- 0) X!
©4H- 1,2,4-t4jazol - 3-Ap>‘é(joenzene onam
i de;
Osg. [00323] ( tert but LEN- (4, 5-di gLuoro-2

S
o NH( 3\ yrl'(%iﬁhg_[ n f C; “NH '}r‘\
orR*3°Aphe azen arfi’ de; i
» O§24] (S)f"- but ;{j 4-ghl or o 45 R
(1 hydr oty pfopa e 2- yl)

et hyl -4H 1, 2, 4-tri azol - -yOphenyOoeﬁ{;ene
cal f onam de;XX"') EXIvy {(XXV)
[00325](S)-4-tert-butyl-N(4-chloro-2-(4-
(pyrrolidin-3-yl)-4H1,2,4-triazol -
[0 12%5Sh %%Jl&@ﬁmwefé%&é\ &6 Formuta 1.

[0O12 t hﬁn h%‘?%llf)g{np gﬁwpt&}% H %nﬁ?/cilrents referegxces to

specific substituents only correspond to formula numbers in which those

specific substituents are present or appear.
[00122] tn each of the formulae (X to XXV); Ar, X', X2, X3, X*, X5 Y4, Y5
Y%, Y7, R' and R? are as defined above.

Known Compound
[00123] The compound shown below:
28



4H 1
,2,4-triazol - 3-yephenyl ) benzenesul f onam d

WO 20083010934 PCT/US2007/015808
[00327] 4-tert-butyl -N-(2-(4-ethyl-4H 1, 2,
4-triazol -S-yl)-4,5-
di fl uor ophenyl ) benzenesul f onam de;
[00328] 4-tert- butyl N-(2-(4-ethyl-4H 1, 2,
4-triazol - 3- yl
fluorophenyégbe éﬁe§u|fonan1@e

[00329] 4-te t-b :@4,5\dyf~'l\§\e‘ro 2-(4-
— y1) MH 1, 24

resul fonam de;
hl oro- 2- (4, 5-di

et hyl cﬁ;& tr ,a,qol
AphenyOoeF?zenréhsul 4

f 1 uor ophifyl ) am de;
[00332] 4-tert-butyl - R\ 4-chl or o- 2- (4, 5-di
methyl -4H 1,2, 4-tria -3-yl)-5-
f Il wor ophenyCbenzenesul f onani de. ;

€4-chl oro- 2-( t et
2\ 4- 5
)F esul f onami {le;

VO 20,8,5 010934PCT/ US200#+015808  ©=5=0
[O®3’354'4 tert-butyl - %é-ochl or 0- 2- (4

'f ]-
@ quonam de,H 7@
, F351&- tprt-butyl - Nefd- chl oro-2 et
24 triazol -3 /@
yfl phe yI ) bpnzenes fo am de;
[00336] 4-tert - but yINN £4-chl oro- 2- ( - et hy
Sopr.op 4H 1, 2, 4-triazol - 3-
mmz%kphé‘ﬁ'?l“jfﬁé%dzt@r?ésul f onami de;
[00123] 003347(_|141-c!imretlwbt!w9-ls-[$di[@45@Fdlroetbyi-z-c(ctbdettmy-
thiazofidmn Sf&}}ékypﬂlﬁhﬁ-]s@foﬂyﬂaﬁ'h Jhy&o%fé-methylpheny!]—?-
[[4- [etrf %Ql{?t%n%é bené&ﬁﬁ)ﬁ_grf- Io@nﬁ?n I]u’nnéo]( qygagglo[s,‘i—
cl-1.2.41trg0les ﬁé‘ﬂ’ﬁﬁm'ﬂﬂ-l 2,4-triazol - 3-
[00126] Benzenesulfonamide, 4-bromo-3-methyl-N-[2-(6,7,8,9-

tetrahydro-5H-1,2,4-triazolo[4, 3-ajazepin-3-yl)phenyl];

[00127] Benzenesulfonamide, N-[2-(6,7,8,9-tetrahydro-5H-1,2,4-
triazolo[4;S-a]azepin—3—y!)phenyi}-s—(triﬂuoromethyl); and

{0D128] 2-Thiophenésulfonamide, N-[2-]4,5-dihydro-4-(2-
methoxyphenyl)-5-thioxo-1H-1,2,4-triazol-3-yljphenyt];

[oo123]. are known, but not as CCRY or CCR2 antagonists

[00130] Preferred Embodiments
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yl ) phenyf f benzenesul f onam de;
[00339] 4-tert-butyl-N(4-chloro-2-(4-neth
wo 2000h00zkH- 1, 2, 4-tri azol - 3- PCT/US2007/015808
yl ) phenyl ) benzenesul t onam de;
[00340] 4-tert-butyl -N-(4-chloro-2-(4-nmeth
yl - 5- (oxazol -4-y1)-4H 1, 2, 4-
triazol -3-yl)phenyl)benzenesul fonam de; -
[oo1 3{&"2 034114 Jnetgotdfn%#i ¥ fbuNiLﬁaA‘{I |ﬁ '3%‘ ¥ Rieoli Frothl group
o0 th}_/.lamno net hyl ) - 4- et % i8 _
consisting of hglogery fibsityied o1 yasublitgtee G Bl thenz
-NR'*Ri}) esaifubsiitateil deynsubstituted 3- to 10-membered heterocyclyl; Y7
is hydrb Q3214 18 e aRLBath e pdietlyReRed frBm b group
consisiy h?ﬁ}’cﬁg W haick r'geg(;% =4 %‘5 C(OINRSR'®: R! s selected
o IR, G -gf-y eny beRoeNas Ul f onam
from thggroup consisting of substituted or unsubstituted C1.g alkyl, substituted
or unsf3tided Btot 1@trheribkryd héterodycht) katstituted(dp ufidiBktituted
+ Coalf TR b g BRI 1 Pimprmbpred et and
R°is sﬁ@cﬁ%ﬁr@g &fmrﬁoa@,stmg of hydrogen, substituted o
unsubs{tiﬁ@%ﬂﬂ]s{hlwle _Bltl?Sﬁislteﬁl or Nagubsiglited B-0o 20-rembetdd
heteroctwc_ﬁrﬁ" ?st(ﬂl%htﬂf‘eﬁioq hﬁkﬁs?f&%d él;';o:hrﬁ,aaf'l? substituaed or
lLa - o° e enzenesul 1 onam de,
“"S“bs[t%ﬁeéi?%]t%ﬁ%?%‘gﬁrﬁg %Feeﬁ'—a(yjt- chl or o- 5- f | yor o-
[00132]- ( 41 pigremiiodineng oygynmlm,xé isshalogen; X2 is halogen
or —CFL; N azitliogdn W )iphriyddb on EatemtRT 8 adbidRieroaryl; and
2. - - =N (5o ehl -2-(4-isop
R"is h%%g%%%érgfﬁ%%g% 'rill}{\léuzt)gﬂ?n_gtgt_i 61-3 9,;)9 |
[6O1 3%]| ) pi‘fé?fiﬁ Wm% gUP'F'Bi'?aM&'eS ;is halogen or hydrogen; R’
is subshi@@84r hdsubstitited Gk yol arfil-anB-soibdtibteat ¢t ufshbstialpd 5- to
1o-me&9m4-néé&|4wﬁﬁmmk tseatsrdame@rf&l-f&himua O eny
[001 3:@&?%%4@%&%& éf Broula (6O aperle hRGAY)
indepe sty Bjdtogeaor hijogsyi; XNiss8legted Berp e graup epppisting
of subgtidslor anguBEIRMRd 4¥ls g, ORI NFOTR'®, and substituted or -
F 3 - 5 .
i DAY BRGS0 st o g o
con&stgn_g’oé’h Iregenghaleges. -(y‘1l\5 — 1)< @INRPR™; R is selected
from theopip eposiglibe nehetiutef onarsubituted Al s alkyl, substituted
or unsidfdiBted LORBRAINBEPRALLGLR RN Buh AHIRRQr ahdibbtituted
Co-o e, ad Stishilich B LB Lot leBR ST 18 e RBAT SRRy
is setected from the group consisting of hydrogen, substituted or unsubstituted
C1.s alkyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
substituted or unsubstituted Ce10 aryl, and substituted or unsubstituted 5- to
10-membered heteroaryl. ‘
{00135] In one embodiment of formula (1IV), Y* is hydrogen or-halogen;
- X! is selected from the group consisting of substituted or unsubstituted Ca.g
alkyl, —~OR®, -NR'®R'®, and substituted or unsubstituted 3- to 10-membered
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fl uorophenyl)-4-nmethyl-41-1-1,2,4-triazo
-3-yQacet at e;

wo 2004000851] 5- (2- (4-tert-butyl phenyl sul frorresriodorsses
0) - 5-chl or 0- 4- f | uor ophenyl) - 4-
met hyl -4H- 1, 2, 4-tri azol e- 3- car boxam de;
[ 00352] 5-(2-(4-tert-butyl phenyl sul tonam d
0) - 5-chl or 0- 4-f | uor ophenyl) -

he!ero«l:\}cpyr ¥5 RLRYea dbnindgbud &M forRy&raedONASgen, -

’3"51%(?&53‘2"‘? &F' 15 BURIAA-TQm e QrAUB Fansisting of
subsmgtpg opunsBbgtilutdrl/ Cremlityh siiyatiutedi or unsubstituted 3- to 10-
membdérBd héﬂeroﬂ'ﬁhyl sabélmhéd SARbabtitiel mewﬁm\laz en

subsmF %g gl;s%] ?@%t ? 1%mten1be1ﬁ£i (‘ﬁte{:%ﬂfy(lj (egted
from tf@@r%rqowlﬁmg _opwppgfn zsuzpstttlptp%grd;nsubsﬂtuted Cig alkyl,
substitGted\ph@izybllie g a6 wh-menrdsaied Geterocyclyl, substituted or

unsubi QQ a%ﬁ SM %n& Ssmidh 361- u(aétmﬁgﬁ £1191 Girlefhbered

" Ftr pyran- 3-yl
eterodnyl. 4 trlazol 3 yhpheny9benzenesu|fonan1de
[o0138] in one embodiment of formula (V), Y is halogen or hydrogen; R'

is subs[t MLQ&S’&&U’QQ bé.wwl,ygndlgnﬂsﬂﬁm &ruﬂSl%sletﬁl?ad 5-to
10-mefBbea iS850 P s SR oo et g
hydroggn C(O)H7 -CO.R’, -C(O) RO, and substituted or unsubstituted C,.g
alkyl. [ 00357] (S)-4-tert-butyl-N(4-chloro-5-flu

ro-
oo15A 3 AURGH I e b, oo
is seie%ted from the group cons:stmg of subs’muted or unsubstituted C1.5 alkyl,
substit{tdd 8581s(Bstituded B 1t¢ I ueyibetdd hdteaioyadyl cubstitdted or
unsubéﬂ’fl@édQC6(1élal@p¥ﬁt‘i Q.lblsﬁ{bﬁd 3r Wdshibdtihfledls- 1o 10-membered
hetero%r;zll anaI II}d is sg cted f¥ rlEI) G\e ng%om}pbc%gés %ge;%yLJd%%%rl;n

substitpted) g5gspisfiAed G- Aot rbsiifey-of Hrwbeiged B 10-
membdréd Retérbeychy® tsBdlitAFcOdr Wi BWbsRuted )op.10 aryl, and
substltélsh (].u' %sﬂﬁéufdt&i@ lto "IJ’G M]Ie)nggrgg Mgéﬁ)r‘yﬁ nesul ton
l°°“‘ﬁoosé'b?f(es3m99dtﬂé%"f offesH2 (M. X7 isrivergermonivgro: A
is selegiedirgin (I’@-QVQ_UM;SI@W@‘ hgdn)gea,. substituted or unsubstituted
"Cia almﬁﬁwmﬁ&o’k uRsubsiitlited 30lo-13-rYd MR Ve RS BHE
sunstt 5T y BB o o, s spspgn o syt -t

1 D—merap%‘eti h?terﬁrg{ ﬁyq_ R 4altcb§) 3 B ipdependently hydrogen,
unsubsﬁﬂ,l)e-dékirl-silbsﬁtLAed Cisakgl, oSRYNalvnyeren wanms dhrbon

- which 3-10 member carbocychc 4-10 member
heforoiuy.f) Q ih('&e)nﬁaﬁzr éég%gily %19;0;6-1 0 n(gn‘\-/!gﬂrrgd! :I'rgllrlp\g 3
{00139] h ph dmerie) erdbadisesnt offory ety ¢ e b¢ientestfiagethe

group RIS o shisiitutdasl yihsubsttdres b, Pama, 202, LIGPR™,
ropyl-5-(tetrahydro-2H pyran-4-
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yl)-4H1
,2,4-triazol -3-yl)phenyhbenzenesul f onam d
WO 2008910934 PCT/US2007/015808
[ 0036414-t ed- butyl - N (4-chl oro-2-(4-nethy
1-5- (5-net hyl oxazol -4-yl1)-4H 1
,2,4-triazol - 3-yhphenyhbenzenesul t onam de

and sugggﬁgﬁér‘hnglﬁf&ltﬁgﬂt@( ‘o %&émﬁé}é@ﬁ&ergq‘c@i (Y(‘ fy

nycroof PRI L DO IY FAE G5 3099 550, 9 ophe
[00140) y b émererresholdineemtiof fdequla (WD), Y* and Y are as defined
for forn?tﬁ}p QﬁQWE@ [ W80 ZfoQ:%@ HaBat Ieast one of Yfand Y®is

| hi 5-((et
other tl{wagﬁfl % H\".F)?r_ -ar'f'gt"HSPC‘ 9f o- 2-(5-((e
[00141] | 2 mqeneu mdmwnygf)fowq 8. dphﬁewy@yyhzféﬁe

hydmgSrUbrf fl&ﬁﬁmfﬁ@,chioro W is NH or O;andnisD, 1, or 2. ’
[0014250 Arf}e e#“ X fo myl %C}E‘% %ﬂ(b%ty?t\hgnd Y®
are halggep; ﬂn‘{'ﬁl%ﬁ%ﬁ‘ 33“-’?‘1#“5“*? asBPadhyl ) benzen

[001433sul frostrEntk®diment of formula (XXIV), X! is tert-butyl, Y* is

hyd rogLrQ Q:bei%] ﬁ -CF h?'ra'i'\d fﬂl taX{il Rb‘lé&edas%ghr%ﬁ Qor%or(réﬂaed) hy

triazol -3

001443 ¢, ﬂb?rt?pﬁﬁ‘&?g‘?&?é‘hﬁféﬂ%ﬂ ik d%teﬂ-bum Y'is
fiuoro 4ng 03 Btz and R apd Raiesschiined dorZor(rislagithy 1
[00145] 4- B dhelendiiduineht &f&ﬂlﬂ&knﬁ X' is tert-butyl, * and Y®
aronaifesb SR BRCARLTGI g YR BTBIS! pisipisd o
unsubsfituted G @tky'and rbstytphyruapubatitted 3- to 10-membered
_heterocyiyilard ;22 id at géfmzo forJorgnulagheny Gbenzenesul f

{0014 88 3 4? embodl%ent of fowu{a (XXHI) o)(1 (I)E‘: _n—t1uad v and A&

are halgge(wf %ttF ﬁﬂ%?‘bf"ﬂ? gﬁa q;onipﬁonﬁﬂng of subs’muted or
unsubstituRd4, s falkgizoid-sBbiihehyCneristinted G foorfamenieered

hetem@clyl and R%is substttuted or unsubstituted C».g alkyl and substituted

or uns st?3t7§13 18r Tn XA hetergcyc&pl oro-5-f 1l uoro-

[00147) gt mmqwin)enqum@mww Hs Betepoydiv). snd R is
hydrogéry br) SaBStn@ & St lris GIEiTGteoC; g alkyl.

[001 46@003%3(1;1% Jrr?ﬂ’ohmmr“ ¥fl fo.%u(a“rxﬁbi G f- t%um %8 {<@hioro,

YS'S"‘(O(‘?Tet hyl am no) met hyI Y-4H 1,2, 4-triazol - 3-
[00149y]| ) phenyele)rb:@nmqegﬁjbrﬁ'rmde X is t-butyl, Y* is fluoro,
andvsﬂsqg,a@] 4-tert-butyl-N(4-chloro-5-fl uoro-

[00150? . crngﬁé%bgﬁwe%?f formula,00M/). X' o thutyl, Yiis téuom

and Y° js*th)C’ﬂ')'henbeenzenesul fonam de;

{00151 003 ibdrd-dn@otirtant ¥ fofhufad-(dra@noa 156t LoTio +-Bu or
-4

P e a3y MaAReTeeS 083 S e

nyl) benzenesul fonam de; [00376]

4-tert-butyl-N(4-chloro-5-fluoro-2-(4-ne

t hyl-5- (oxazol -4-yBp-411-

1,2,4-triazol - 3-Shenyl ) benzenesul f onam de



[00377] 4-tert-butyl-N(4-chl oro-541uoro-2
-(4-methyl -5-(pyrrolidin-I-
wo 2008yt hy1) - 414-1, 2, 4-tri azol - 3- y1) plrernyspeo1ssos
nzenesul f onam de;
[00378] 4-tert-butyl-N(4-chloro-5-fluoro-
2-(4-nmet hyl-5-(tetrahydro-2H
pyran-3-yl)-4H 1,2, 4-tri azol - 3- yI)phenyI)

wherelF %8!%%% SaL{ @”W‘L#c?vs.s h?loge nd R and 2 are defined

4-tert-butyl - or o- 5-f | uor o-
asmfweﬁ%t hyl - 5- (t et r ahydr o- 2H
[00153]yr ann dreydnbodiirheht Bf fdsmmaeemmncew Fophexyis )
substﬂ&%@éﬁuﬂ%ﬁb&t:f&éma‘iﬁ( 1, -NR'R™, or ~OR X2 Y“ Y®, and Y®

are eau[in Tiep}%éqwﬁ ngjr?qegtolr gﬁ’t/oéﬁno ?rgw at Feast one OPY“ Y5,

and Y°3s helggeniantl P and Ff peedsfiog! 3slip fsvenks @henzene

[oo1s33ul f amanwg ESiﬁ)odlment of formulae (IV and XXII-XXV), X! is

substittat gt%)grs lél' ﬂrbél uted l.ea mylh I&F“ ﬁh(%r%%jﬁxi IYHCVS and Y®

are ea%p#ﬁpfnﬁqqﬂg_hgogﬁptqr,ha%gergw %ﬁé‘ﬁ!‘?ﬁﬁé’ﬁ? ghe’ Y°,

and Y"ssjhaﬂc&?g&am‘de hydrden, Me, Et, iBu, i-Pr, cyclopropyl, cyclobutyl,
8/ 010934PCT/ US2007/ 015808 .

—CH(C

3 4-1¢e - B -
L3 2ol L N IR S5, o
pyridyl, E—*—nyrmqi-@wb ketr3hydrifptae il ey s dbinyian-ivli
tetrah Q>,-2H-pyran-4 -yl, azetidin- 3—yl pyrrolidin-3-yl, 1-isopropylpyrrolidin-3-

yl, 1- (n%s%y%%géﬁnérgrro‘ldnp H ?]r‘)falka‘;rhéo yﬂly?ro?du{ }3 yloplpendm-s-
V1. Pipeiidireh iy} cafppxampio e FR AN, BIREHEHABERPETEN 4.

t-acetg-plpbodiavaivt) @ ;methyl-piperidin-4-yl, or 3-pyrrolidin-2-only; R? is -

hydrogbR (A8 Ek 47k ez, DB =, N b, é{ik;ﬁr @rRofjaiqr o- 2

cHCiTHbR, HHEERURBAN X toocien. o
-CH-CHF ookl (§&ts)z, -CHzNHCHs, ~-CHoNHCH,CHa,
-CH.NHORZGLEA:) @H NRBCHYEHN, (CHSLORY -CHEHSDOH,,

-C(O)cf%( }(&)‘?M na&%hg L;%%dgl Uﬂz@ﬂ éeth hylgxazol-4-

[l azol - 3- nzenesu ’fona
yl, tetr E['U@'?E?G‘] RYrRNsTYh FU?'EM‘“ '('EY'@HT“G’F 6et§’h¥‘f’%’r“EP‘hY"
2H- pyr@n—(t{-'yl @ehytjyc[yqum{ﬂﬁltytrahyﬁ@tw 3-yl, morphofinomethyl,
piperidihtd- ,’h, @yotibiinl 1aetdn, Wr }RBIMY Chpnaapesul fon

[0015{1003?]?% otdamen{ foN'_lu(e}F(cl And XVIIXK X2, ¥, Y%,
and Yﬁg.re( Balogept Mn@ qtm ﬁ _afe defined as in formula (I).
(tetrahydrofuran-3-yl)-4H 1, 2, 4-triazol -

Aph f onam de;
po iy gt

utyl - N-(4-chl oro-5-f1| uoro-
[0015 (5 Ir( %me z3n_y4hq.rf€frﬂ.g;qe {l and X-XV}, Aris
selectefifroin the Zrodp tonsitioh oBsupSiitehyQrenztines ifsfioaryl
and sub&itE@or unsubstituled 5- to 10-membered heteroaryl.
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[00389] N- (2-(5-(azetidin-1-yl nethyl)-4-me
thyl-4H 1, 2,4-tri azol - 3-y1) - 4-

wo 2005idosr 0- 5- f | uor opheny1) - 4-t er t - but ylrbenea@mnoeissos
esul f onam de;
[00390] N-(2-(5-acetyl -4-nmethyl-4H 1
,2,4-triazol -3-y1)-4-chl oro- 5-
fI uor ophenyl)-4-teit-butyl benzenesul f onam

no eembodiment of any the formulae (I and X-XV}, Aris a Cs

L“(‘ 41 -tert- but%I-N- 15-di fl uoro-2
o 8o 5 Bubs g E A PR PR gy 1
[00158]2, 4-1b preagrobodBngrOohany\the foemiznid sod XOWakré a

substitfited or unsubstituted bicyclic aryl or substituted or unsubstituted

921 (S)-4-tert-butyl-N(4-chloro-2-(5-
b'cyc"'[h%qe'fa%(pyrrol idin-3-0)-4H 1

[00159]2  4.-in pieporabadioes nbany|theiermidarncd and ¥rXiAdis

selectgd from the group consisting of:

[00393](S)-4-tert-butyl - 54 chl or o- %(5-

i opropyl 4- pyrrolldln 3{y1l)}-4H 1

4-triazot- 3-0) phenyl ) bertZenesul f omam d

[oo160) 9In one embodiment of anlg\(l_ tlzezfomulaSe (é and X—IEI(V?[ A;r Ef
r i met hy
selectéd?%% lglz ro'i;? cgnsp#}né V1)-5-

benzen sulfona de[

| 10 4

dl- 1 uor oph ) benz€nesul I onam de; .

[ 00397] 4- ter’t butyl TN 42- (4- ¢ hyl 5- et hy
| -41-1-1,2,4-triazol -3-0)- 5-

fluor opheny enzene m del NO;
B 2908 USZO 5808
98] 4- tt yl - (4 chl -2- (4-

y[¥'5- (pi peH‘dl n-4-y1)-4H 1, 2, 4-.

triazol - Aphenyl ) benzenesul f onani de;
[00399] 4-tert-butyl-N(4-chloro-5-fluoro-
2-

3-

4-isopropyl-4H 1, 24-triazoi -

| ) phenyl ] bengenesul fon,am e~

AQOT - but yI -[KC (¥- chl & 5 £l u
@ i sop -5 &N I
(t&8trahydr ofur annB- y)y-4H1, 2, “.triazol=3
-yI'Y phenyl ) benzenesul f onani de;

[00401] 4-tert-butyl - Ner(4-chl ores5-fl uord-.

2- 4-met h 4H 1, 2, 4-1ri azol -
Cl - i A Cl

‘\</'\
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yOphenyCbenzenesul f onam de;
[00402] 4-tert-butyl-N(4-chloro-5-fluoro-

WO 200881¢03¥- et hy1- 5- ( 5- met hyl oxazol - PCT/US2007/015808
4-y0-4H 1, 2, 4-tri azol - 3-yOphenyCbenzenesu
| f onam de; '

[ 00403] 4-tert-butyl-N(4-chloro-5-fluoro-
2- (5-isopropyl-4-
(tetragydrofuran-3-yl)-4H1,2,4-triazol -3

- Aphen Oog_nzen sul fon £y

[ 004 “tert yl - chl -fI ‘uoro-" -
2- (5- hyl- 4 tra@fur 23

3-yl)=@H 1, 2, 4=tri azol““S-yQoh yCObenzenes

ul t onam de;
[QO405] N- (4; chl or o- 3.—(4 5-dhet hylefdH 12,

ephen CN o
@ zenes onam : h
~chl oro-"¢- (4- |SOoropyI 1, 2,

4=Thazol - 3=y Opheny0=4-
i sopr opoxybenzenesul f onan de;
[00407](S)-4-ted-butyl-N(4-chloro-2-(5-e

' hy1 fidin-3-yl)-4H
[001611 Prefférrlp)%érz%igroé' V1) - 5-f | uor ophenyhbenzene

[001623 u| f b'rmeg@odlment of formulae (H-1v, and XX-XV), at least one
of X', ){206?49‘8]a6<5)(5 #otter thahtfatbgadN: (4- chl oro-5-flu

oo 0 s LSRN BT Rcn a o
dé and X® is other than hydrogen

[001 64[| 0040&]r(e$)nb4>dt®ht eftsartriyla-(IN-10,A0BOOT B Drdf X2 uare

othem%qai @t sopropyl- 4, (pyrrol i di ne

foo1 ssf f onlﬂﬂn&eembod;men{ éf%gfgnuia (-1 v?:?,)(x ar?dn)%)%r)](%i lﬁ(‘, X,

X, XE, p0A’1 0% e8)h- iNdgpenddritip selecled ipnf fhy oraipicdingistiBg of

hydroger, hhtodéw, Ion,2nd: -ORE7 @eFR?, -S0.R™, -NR¥R™,

unsubst JX ega) Q\Yb]s}nuéd((ﬁ B gﬁ(glh bt %ngt{ttﬁéy gtl’ sgb:glhlﬁga/ ;;h%nyl

enzenesu
““SUbe"GF?Eﬂf'iPSE"éH" 5 QE rMerpted batemap!. and gogubsituted
or substifote)\51 o56-metribpleddidetocy@yid-t r i azol -

[00166g VW@EMH@SMMS%EQQM g, 1X and XX- XV?} X', X2,

-t
cgﬁ"il @% er epgpééf/:ﬂ& S(ﬂé{}eff '2102"6 he§rou£) consis l¥\g of
hydrog%ﬁalsgﬁfﬂ: cFéh* ob‘@en?@o o AOIRES PHAMIBER",

unsubstiRR4 3] dndiesdbsttutey G, Nalkgd - Gialisstinet o 4ubHitufed
phenyl, rlggbft;lstltite(jto;lgfllsuﬁ r?()hé’ %El’ed?ﬁeter aryl, and

rrazo enzenesu onami

unsubsat@*ed DB IS8 fegfe*@ﬂcmsos

[00167] In another embodlment of formuta (H-1V, VIII, IX and XX-XV), X,
X2, X3, X%, and X° are each indepé‘ndently selected from the group consisting
of hydrogen, halogen, -CN, -NO,, -OR', -C(O)R'®, -SO,R'®, -NR'®R,
unsubstituted or substituted: C,.¢ alkyl, unsubstituted or substituted phenyl,
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100414] 4-tert-butyl -N-(4-chloro-2-(5-neth
-4-(1 -methyl piperidin-4-yl)- 4H 1
wo 2008/0620928- t r i azol - 3-yl ) phenyCbenzenesul fronesmogdorssos
e:
[00415] 4-tert-butyl-N-(4-chl oro-5-fluoro-
2-(4-nmet hyl-5-(2-
(et hyI suffonypet hyl)-4H 1,2, 4-tri azol -

unsubgt '189%%% heteroaryl and unsubstntuted
or sub: t%%?,—fr BInbeze 419?9?’ 2[5{) e{ylii)lrogl-so -that Lt least

two of ¥h GG pKE ayd X2 are piiet thi hydrbgenz envébuid provisa that
at least 81 of X!, X2, X3, X*, and X® is other than hydrogen.

{00164]00 W %ojrlsﬁrre‘(nggt%me% %rmﬂla)(lll \snn'TB{ Moy, x,

I'erop
X2, X2 H@mﬂ)x Are gach Jﬂﬁi@pgnda@tiyze‘@ieé?dlfm@ﬁwre@ consisting
of hydrb@é} habdén( N, INOAZERIPdICNORR'Y IS0 AR, INRPA™t
unsub%t Lﬁgcﬂj’r sﬁ rgl.ﬁ d401 th'Jik&[ 9 éibs ituted or Substltllli? ?]henyl

enzenesu
unsubsrtl&%ed or substi uted 5 or S-membered heteroaryl, and unsubst:tuted

or sub§tilfetl D |of Bmsinticerd habmbaytlyiNwithithe IpFayiso tiat 48east
two of REb@Ydg *&@Mﬁéﬁhéﬂﬁﬁr&)eﬁ Lrwhhhhelproviso at least one
of X', ghéxl’lso erlhanh}/drgghenyl ) benzenesuf f onam

[00169]004 >0} Buther embipginent pffprpnuag(iEY O Ikd X Bpd X4(V),
X', X2, %%, X"Zarfb')kﬁ & BhchIndbbndbnby selected from the group

cor:sals% g%g&'ﬂeﬁ%{é%heﬁsﬁﬂﬁ?f cérﬁ‘raffa 7 $0 R’B nd -
NR Flr \ﬁmths pv(oH@? H'@;( and X are other
than hydPoglni arivdtp dhe ﬂexyetc) tp#tem 1ela}=tbern p@n’esﬁ IXF.0ff aamid X°is

other tﬁ’&\ hzdro en; or with the proviso that at least one of X', X%, X3, X, and
2|f4tert butyl - N- (4- chl or o- 2- (4- net'h

Viso F’Ba B'n-2-y1)-4H1 ,2,4- .
[o01 7Q1r i aifoﬁ f‘sthWI")qvészfeméﬁlN"f%n\élm 1§ @nd XX-XV),
X', X2, O3]t & badhUbdEpehtichtly SdidoiioGrad: thd grsp h

conslstYr% 05' l()}d?&d’eﬂhya%’ggr\ 1}1’1[3 tiEﬂéﬁjt)r sﬂttsl'n ged C1.5 alkyl,

enzenesu onam ae
unsubstrtuted or substlt ted ph yl u substituted or substituted 5- or 6-

memb?f@@ﬂ@ﬂi]oawt. end urpybstitutpg ¢risubftitdedS-2r 6angnigied
heteroé@fyh Mt{tl@fﬁeﬁﬁa\ﬁ@tﬂhﬁt la) redst thr8® BN PYA, x@ 4 land X5 are
r.azo n n 24
oo OB bR e
X is O ferdb:m( 9;| 3r wzth ?\psq‘_tppt a least one of
4, and £ idothei tharohydBbgeh) phenyGbenzenesul f onar ni

[0017 8; 42'”6 0 4e embodiment of formulae (!i -V, Vi, IX and XX-XV), any
two oc Tengres] t er ty p%n agd yi_ghahla_i_e iocaffg &gjaéently to each
other, ¢anj t&wheﬁ@ow Mﬁw%{*?ylﬂyﬂbé Az erfernenbeyed prbgtituted or

unsubdtilftitveketodyeii or BUbshitutdd drdmeddstriRd Beteraft h
y1-4-(tetrahydrofuran-3-yl)-4H
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1 .
,2,4-triazol - 3- ShenyCGbenzenesul f onam de;
wo 200/0002k28] 4- (3- (2- (4-tert-butyl phenyl 2at/fsmzo15s08
m do) - 5-chl or ophenyl) -5- nethyl-4 H 1
,2,4-triazol-4-yl1) p iperidine-1
- car boxam de;
[00429] 4-tert-butyl -N-(4-chloro-2-(4-(2-(

[oo174i ”Etlrt‘A(AeaéH:tEHa]rﬁérhW thiad WO, 1 Ehd xvi-xxv), X' is

ther thial K triazol - 3- Aphenyl ) benzenesul f onam de
other thar V%%’ge‘i/\o 2008/ 010934PCT/ US2007/ 015808 :
[0017q100430q>maqre¢quw ol forpul1lid W] \GH GX 2ng BVHEXH. X' is
other tlYa]ﬂ'rAEﬁﬁl y f | .

nmet Su O er| 4.
{0017:{]“ iy % prie gt u?la @ W \)’ujr d;'(VIZX)%V) X'is

enesl T oRam
selecterjpa3he gropp F?"Sdﬁﬁ'f‘%'Pf 'Nd'Pﬂe‘b Rplggen. Eulr(sgmf?étoﬁ
unsubsfifutelt €,2-afkye slistiaradios pedubytiited Co.p alkenyl, substituted

or unsédahé»ea 4; Wi AACENSb)Ph ey FPe ngRIRAVRION

‘OC(OIFE)OZL%%O@NB?@ Jf?ﬂ NE( g(%)h'f*o |Ho-' T'FE éf' I'sopr
NR'*COgY/ 1 -BRRS(OR T ABRY, SR, iUDRRY, -S(0)NR™R™,

substitied bi Lﬂﬁ@ﬂ%@@&f@&@ 88U khRn@sdR unsubstituted 5- to 10-

0] 4- etylpyrrol idin-3-y1)-
memb(%_e&) :]o]ary ﬁ lﬁ)@.ﬁt ? rsloa }Z{% ok %;l_tugici g— 49 1§-n>én'a)ered
henero?Jflﬁ‘h’brophenyl) 4-tert-butyl benzenesul f onam

[00175]d€; in one embodiment of formula (H-1V, VHL, IX and XVI-XXV), X' is

seect- AL Bl by ook i Pigpe bhe. ¢
'C(O)N«B ﬁer fO'B ﬁc‘d ?ﬁen‘é’gﬁﬂ’)f“ §‘m'» 0= -NR™CIO)R™,
-NR™*(ONBH, H)lleRf e NR'PE@aA™, NURAS(OhRT, 587 FSIO)R™,
-S(0)RA% Qand- é@mpebﬁ@hydr of ur an- 3- y1)

[001?GjH- 1&1 one énﬁtl)o ment of fX h(ﬁrwf 1qu ancri] %@H(X\% X'is

-OR™.[ 00436] (R) - 4-t ert - but yl - N- (4- chl or 0- 2- ( 4-

[00177qPY I NrobrieCinibodtinyeh) of4b+nih|a2{u4vt\rm axahd Xvi-xxv), X' is

nrepde Y| phenyfl benzenesul f onam de;
00437] 4-tert-butyl - yano- )\{ ,

[0017 mergrl?_q_ Inezlt af ff’rl"f Q)lfl ,3\! IH, |x and XVl—X V), X'is

selecte}dfﬁophee] giolp eorminties ofl fubstitntedier; unsubstituted C..g alkyl,

: subst.t&t@@é.aﬁﬂsébsﬁ;&nécﬁ@ts Aktnyl, BReawbRutk Qﬂﬂ'l%lggahed Cas

3-(5-ethyl-4-nethyl-4H

alkyny

[001 79] In one embodiment of formula {Ii-IV, VIII, IX and XVI-XXV), X' is

selected from the group consisting of substituted C:.5 alkyl or unsubstituted

C..s alkyl, substituted or unsubstituted Cy.s alkenyl, and substituted or

unsubstituted Co g alkynyl.

[00180] In one embodiment of formulae (H-IV, VIII, IX and XVI-XXV), X'

is an unsubstituted Cz. alkyl
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1,2,4-triazol -3-yfl benzam de;
[00439] 4- (4-tert-butyl phenyl sul f onam do) -

wo 200881 &- et hy1- 4- net hy1-41-1- PCT/US2007/015808
1,2,4-triazol -3-yQbenzoi c acid;
[ 00440] N-(2-(4-(azetidin-3-y1)-41-1-1,2,4
-triazol -3-yl)-4-chl orophenyl) - 4-
tert-butyl benzenesul f onam de;

[0018{}004441”49 drftSdamtnt ¥ ra bl IV, 8D 1R akd X UBbEY), X'

(et hyl am no) net hyl ) -
is tert- 1 2 4-triazol - 3-yfl phenyfl benzenesul f
[00182]namlmjgne gritguiinprefifpryrulae (1I-V, VI, IX and XVI-XXV), X!
,S,SO_F{}G dofty.t ert-butyl phenyl sul f onam do) - 3- (5- et

[0018‘.5 i %net4ehr¥?oldlamze6\ of,.ofom&ae r{II -V VIII IX and XVI-XXV), X'
lsmOVFEf@Wlls]N-M chl oro-2-(4, 5- d| rret hyl-41-1-1
[00184]2, 4+ brhcddrbodnant bITB@YELYI-IB- VI, IX and XVI-XXV), X' is

fl :
RV 0 e
subsmglg? ar rgulﬁ%nf mppered j]eteroaryl, and substituted or
unsubstilfiett 3- o SO oiemBeuyaﬂ Ihplbemyd!;)l benzenesul f onam
[0018£e; In one embodtment of formula (ll IV VIit, IX and XVI-XXV), X' is

h(og\ I(l gﬁ{?g F:%éafg?% | éfututec;] or unsubstltulelé prnenyl
substitnted hunsastituted- 4o eﬂea@gredaxegemamaw Sufesfituted or

_ unsubé’iiggﬁéégﬂ;% %gﬁsﬂeﬁ%e;egﬁazeteg%a/yc A
oorog MR R PO o v prg
substitgigg epmsa?%-rmmﬂﬂw ) - 4-
[oo1871Et hyh on@-brﬂbo?iyrﬁbnt of faralla @-PApheNy lapdEHEEN, X' is

substit Hh Bpu d 5- to B-membered hetero r)il
(S 4ter chl oro-5-f

[0_01 r o én WETEI%S%V% su ix vm IX and XVi- x>|(v X'is
substitnted hyllnsawllrt@ % 1¢ 6-mepblere@-heteygeeyly | ) benze

[oo18diesulid eRadmhstRiment of formuta (-, VIIL, 1X and X\5H-XXV)

r
when)E 94 %8%6& ?l’ﬁ‘li r%ge(lp;(yls OPL ‘#Aarq —J’)Io l‘&) (&Zl:l-#I -
CHa, WQ(B)CWEL*@"@—"HP@EW 3-yl ) phenyl ) benzen

[oo19@sS ul fiwasa@miidiment of each of the formulae (H-1V, VI, IX and

XVI-X)E\? %ﬁ% 1; Q@s’tlﬂﬂédfd;r gnQ}EBEMLteNB-( éf % moambgrea 'h@érocychc
ang. sty Bbiscple B bip P 500 AR epgp ALRYpne.

piperidggaimidigolidine, pyrazolidine, butyrolactam, valerolactam,

select

imidazolidinone, hydantein, dioxolane, phthalimide, piperidine, 1,4-dioxane,
morpholine, thiomorpholine, thiomorpholine-S-oxide, thiomorpholine-S,S-
dioxide, piperazine, pyran, pyndorfe 3-pyrroline, thiopyran, pyrone,
tetrahydrofuran and tefrahydrothiophene. .

[0019%] In one embodiment of each of the formulae (lI-1V, VI, IX and
XVI-XXV}, X' is a substituted or unsubstituted 5- or 6-membered heteroaryl
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[00450] (S)-3-(3-(2-(4-tert-butyl phenyl sul
f onam do) - 5- chl or ophenyl) -

wo 2008blbods, 2, 4-tri azol - 4-yQpyrrol i di ne- 1ecruh@x)015808
am de;
[00451]) 4-tert-butyl -N-(4-chloro-2-(4-nmeth
y1-5- (nor phol i nornet hyl) -4H
1,2,4-triazol-3-yl)phenyl)benzenesul f onam

rng s ‘Lg%gér?j'n 4th<t=, g up rb:or%s:ﬁttn%t spxm:é(g1 lpgndaz:gylf ?yrazmgl
pyrimi nyc Araggwl, ?Tthsaz?lpslr %:ﬁo&r % thienyl, furyl, triazolyl,
tetrazoljiokazdvil igoxagnivh ox8digdolyp eaijd Zplye nyrerhd ot thiazolyl.
[0 0192]6‘”1 48 one embodiment of each of the formulae -1V, VI, IX and

XVi- X)ég ( )i‘sﬁ%%ﬁ%q%_od' ﬁ?%l&?t&li‘%% heferocyc?c gérozlp se(?ec?ed from
the gropp geodigling ohirmalidinydl pipefidiny Pirraziyh mermhelinyh 1.3-
dloxalei@nm&;ﬂﬂﬁml diomorpholiny!-S,S-dioxide, piperazinyl and
y[00454] (S)-4-tert-butyl-N(4-chloro-5-flu
Or o- 2- (4- et h -5-
[001 931 t et'n ans/ePRadirrem obeagh ghihh ymulea (V. ¥H. K and
XVI-X0AN4Xtis b ansdtituBed C, 5 alkyl. Preferably, the substituent is a

f;ubstit%% Bpﬁgb%gﬁgﬁﬁwcﬁfiﬁﬁfﬂ ij@he forrnula 1AA) as defined
in par [apgl

J>

or
2}_ [0045] and {8/046] ore preferably the substltuent is

selectavtanutis @tdup linciuding Py pelidine oipasiding| inidazolidinky

pyrazohdﬂé"‘b&ty%lél:télﬂ |v§!éﬂila‘cﬁrm |m|dazolld|none hydantoin,
en benze nam de.

dloxol 6 é? Perb 10((2ne mo&phollr? l(h Zt)mogphohne
thiom e- -p(lgfe ﬁl@?lﬁ?rp @pp%apﬁge piperazine, pyran
pyrldotiﬁ'lsﬁjyfrﬂmeﬁhybbyraﬂ;lﬂy&ma dwdhytraitedn; 3nd/ 1) phen

tetrahyfiroktl nesul f onani de;
(0018 004 “%4 tert butyl -N-(4-chloro-5-flu

reehw cgjr? rﬁof each of the forrnulae (Il-iV Vlll IX and
XVI- X>ﬁf§t myﬂlqablp@pmﬂmnﬂfoy@beﬁtwyﬂ [ dlinle X, K14 or X°)
can beZd@lecd bk thé grauE B BRMESILUCKD TP, de(?)R‘ﬂ -COR™
- y b-tf 0
O(COQ’Q éﬁ% Lvi(; lﬁ;en% beknr e(eg'r'b%mm%[\p X< Xf *OLQT X5 are
hyd ’092P+ pyr an- 4 yl am no) net hyI )-4H 1
[ooteslas- tim bz @hbagtiment of each of the (li-lv, VIll, IX and XVi-XXV),

at leasVébnddl i*@eﬂz%?ﬁsiélhfa%Pémpgﬁculaﬂy chlonne

[0019{]1 ( ﬁ%}.ﬁ% I

'E'Bﬂdrfg?ﬂ} P %P{)ﬁhg gqnﬁlulae al- %, i i ana
XVIXOQDydtjeastprie, of X4 X aﬁglor 3% g @plvesipsitied Cenalkyl.

- foo19Aul f leam &lRbodin¥At of each of the formulae (II-IV, VIl and XVI-
XXV}, §808/ 3%(4 P)gl' g‘u§2 OOQ&‘ QL éiglﬁgubshtuloedﬁgﬁ alk%l

72 ert
' [6019 (4 fin gl@ﬁ)qar@l?gy:l!n@t of each of the formulae (1I-1V, VHli, IX and

xv:-X)(\rrpeitpe{rysl briecared 17| X2, Atlot X2is4-btid azol - 3-yQp -

{0019i]eny| %rﬁﬁ‘c?d%H rft%f‘@a[?.!rag:sge fomu!ae IV, YL, IX and

XV i on 4 1 . RO SR

, 4-chl oro-3-(trifluoronethyl)benzenesul fon
am de; 39

[ 00462] 4- chl or o- N- ( 5- chl or o- 2- (5-nethyl-4
-(1H pyrazol -3-yl)-4H 1, 2, 4-



triazol - 3- yl) phenyl)-3-(trifluoronethyl)b
enzenesur f onam de;

wo 200400026 3] 4- chl or o- N- ( 5- chl or o- 2- ( 4- plrerrydze0d15808
H1,2,4-triazol -3-yl)phenyl) - 3-
(trifluoromethyl)benzenesul f onam de;
[00464] N-(2-(4-(1Hpyrazol -3-yl)-4H1,2,4
-triazol -3-yl)-5-chl oro-4-

[uozo?' uo |r981ibeé?é(|%ohsm%n?@4 RERSARS frhdib' ALOMBH K and

benzenesul
XVI-XXV) (7 Jegs °5‘e(°3lxcm Ko or ¥ ig Kifiugrgmathexyy j £ |
[002013r omiri dnd gnitivelinydng ol facn afithelfojradae (I1-1V, Vil, 1X and
XVi- X)N) URTRRNSRE X %2 (@, x*, or )(5 is -SO:A"_ tn one particular

emmd%%ra@0| -g;yyl) 4H 1, -tri azol e- 3-car bo

© [00202]1 004 6694-gnsbogmenpolsdach pidholopfidagidy pyiti Ifiand
xvi-O@l, Bt 18asY dpe 40 kD K8 e YE )s—DR'8. In one particular

e’“mﬁ%‘ﬂé‘?‘” ¥neg1epzenesul f onani de.

8’3| tions that Mbdul ate
{6020 rrﬁk‘i"??@"d?ﬂdl"‘?ﬂnt 9* qeongiaby formularyfIH¥, VIl IX and
XVI-XXa8 [ Glast driaet jf, o8 .et X1, arvems -8R'2 pInneagicular
emboqu@w i nRiiga. t hat  modul at e chermkl ne
vity, specifically ty

[00204(]_:CR9 i%@tel W!{(Vlm%ﬂfé?laaql Pf)}he {oHEulae (II IV, VFH IX and
XVEXO00m bwbtdnerss XT, of, XTollibeX ingnsuhsiwéd Bes alkyl (in

pamcurae.@,emw;r@,gtwawandﬁ nnrbahman.%u:emd ani mal s

toveosfl iy SRSt e O el Qi b 1 and
XVEXXVd#h !ﬂ?ﬁ‘d?“ﬁ&&?‘n@( PReXt or Xus w%hts\?ﬂ&‘eda’kvl
(preferaipiv@ cag ndlosmgyl a (1) . [00469] The term
[00206:] C onﬂ?&'letén%&im?e%t B%%gh Qﬁﬁeﬂoﬂnul&c‘e hﬂ(te\ﬂﬂ e[Q and

npass_ga é% conpri si ng
xv""’%’ﬁye”& f"PP‘éﬂ‘el%ﬁr |)&n¥s°f ‘f ﬁ@prg%m f i ed
[002073 D U vt ene emsbodiddnt afsagmyf the odudae (W OV, 1X and
xw-xxf\ﬁsdt' helaSt ondliok ﬁcbdayx:"Of(“ b i sei;aln&s, from '
10020810 P8l relindl'S BB 8! B IIEFHS! AR an
XVi- X%Iﬁhﬁﬂd@ﬁﬂf Eapf Y *a¥t ep’ﬂ app evaﬂpt hglegepreant '
tnﬂuordriiwnymg;ronp er, diluent or excipient nust be

[oozoﬁonp?rf S’X'dfntlanl agﬁ Qf‘% oe el?équot\ﬁll,q;( and

Vi or My atlpna gn IS’
XVt Jeget R ERK - Pref e °”fd?)43/f Wpirhe

[oc210)har regeuintedimabofizash bi tamriudze (IheY, VI, IX and

xwx)@ﬁratma&tcrnatdmnx@fxstheop@m Bffe.0f this
Lnven

tooz111 1 e s e th% GRURL IS ans
XVI-XXYy. b jepstemetch ¥’ AREOR oS ol is ({%Hdﬁpa'\’h t he
(0021291t of orthaigbaRYent éﬂelaciﬁrsltth@fdﬁnmwduudewti h& and

xvu-xxﬁf)]ea‘? 13kt P loPRH B8 sfehgs 3Cid Y Eoérﬂgﬁr edi ent

associ ati'on with the carrier which
constitutes one or nore accessory
i ngredients. In general, the
phar maceuti cal conpwsitions are prepared
by uniformy and intimately bringing the
active ingredient into association with a
liquid carrier or a finely divided solid



[00474] G |y suspensions may be fornul ated
by suspending the active ingredient in a
wo 2008/e@et abl e oil, for exanple arachi s porbsz007/013808
olive oil, sesane oil or coconut oil, or
in a mneral oil such as liquid paraffin.
The oily suspensions may contain a
t hi ckeni ng agent, for exanpl e beeswax,

[0021 gr d 1RBhAd b JdirREnt %Pé&éh oﬁh&ﬂ:‘?rﬂblae (v, Vi, 1x and

weet eni n e S as Set
X0ttt o Roer Ko Ao Brl SORRFHE. added
{00214Jo priowieakenizpdadrd bbdsick otthafonpulep Ayt VIYnIX and
xw-xiﬁh%ﬁe&@éﬁé% it,i>BN, RBYr R®Bis mrﬁser ved by

ddition of n. an X S
[0021 gé's corbf€ 4 o 0(5' i rg f' B 'E‘E) }eofns"Ir‘llﬁ? @Hgb\\f\@ pltand
XV"X%\ﬁdatgﬁaﬁ'rﬂﬂeéé XSt 5bKe of ¥iis pyrapdyiat i on of
[002161N AqK SBISTISOAHIGH Si dh Bihé Remads ItivORmOlK and

xvi-oXAL &1 ea@(&l\élcﬁi 1 ﬁ?‘ LY &s ik B Al ent i n
Wit B % % i

ure w i spersin wettin
[o021 'ﬂgent'" onrq apRaEmeng otepsh of thm praviae B IV. Y ¥ and
XVI-XOpNeg'as ¥ atiistiteged (SuiaiahivBerd issip@lesiubgit@nts are as

defined\Rk Fdrrﬂ&}a .S emo?neq:‘?geﬁéﬁsmqin%t %%&B&mﬂé@& P
I1fied by those al é

alky! 'szf‘HB‘\[’}TE"te%'?ﬂ'H‘i I HE™ %sz‘afiﬂ ’é‘iﬁ" aW'fssPC’ssi Hﬁ’ﬁl“?
group enpeistinarmf nyridyk periderinyl gpysarihyic pyriomidingg, triazinyl,
isothia2@RHyfazolfByniddz691, Bferpl, RS2 MazolyD MZﬁityT hazolyl,

|soxa28ﬂv5)g?i%§ ;&I Iﬁlgblafoqﬁp ?rlolpl gl?ﬁh'g%o o;fl Elo?e prefr:-rabiy
the substujpg;Cae a@‘ﬂtﬁ gybgHisted pita o3Pl phase may be
[00218] Ve @gebtraddnebodinkgnt bitbmexaV.evID hihd/ BVIEKXV)OX' and

xzareﬁﬁwﬁpi%éhgf&d nor a mneral oil, for
xampl e

ara n or m Xt ur es
!m215hesénoww%gmfnéﬁufwwag Uy i £V an
2 are relediedirdny the ceuprdongistipa wbhaldgen. skstipgedogum
unsubSIRLASH @, 5Qificy) OR'Y, (NG AN tEAd -COR'.

{ouzzdéat ur al Iey mqac %%ernlt Q o:pnhu?a“?RPQﬁ )ﬂfé%cgt :9( Ieast one of

ean,
a"dﬁ%w% ﬁeéﬁcteééﬂomtge geoup gensisting,phhrleoery %Pé-u aﬂ@ —CFa
[0022gnd vexie ddboaiine bi fa@ayaci(BrILexanmE)eboth X' and X2
are seléa&m*rtgnq the %@oﬁé&lﬁwg o@ngogfegn Wﬁﬁtg —@FB

rod ucts 0 artla est th
{0022 ﬁt hyl rbﬂba%lmoag errfbapl rrélulae (!, III XVI XXI) one of
X" andpgdlis tesioget hgd ereeoigdabi Kéﬁ splpttet frer the., grdilpe
consis@igLOr BAIGgER, TN aAd S@FLONt ai N sweet eni ng and

[0022:{;' ! énnac’dd‘%%ggl gp%q%ﬂ'{ 4 Oosr%ﬂltlégﬁ ‘?}Pgtvgﬁx% gre o
X' andgj eﬁﬁa!,ogeﬁ evd enefpl’ 8ng Kyissplasted fipm Hye aseup
consisiiigyt BllogemPIN, t-CH; and SCL 0se. Such
formul ati ons may al so contain a
denul cent, a preservative- and flavoring
and col oring agents. Oral solutions can
be prepared in conmbination with, for
exanpl e, cycl odextr4in, PEG and
surfactants. [00478] The pharmaceuti cal
conpositions nmay be in the formof a
sterile injectabl e agueous or ol eagi nous



WD 2008/ 010934PCT1US20071015808 [ 00485] I n
the treatment or prevention of conditions

wo 20080ii9®h requi re chenpki ne receptor  PCI/US2007/015808
nodul ati on an appropri ate dosage | evel
will generally be about 0.001 to 100 ny
per kg patient body wei ght per day which
can be admnistered in single or multiple

[00224]0S€5n afﬁ&ﬁt%hawodrﬁﬁﬁt SesAgRe Iuev:e vam:kd) X' is

selecteggrom tRe gnfoeP c%rrms?ré%g(?}atogelbg&? Clﬁng % tected
from thﬁ@mag oaeﬁistﬁayf ham@u i 'P&'b’rQ!"Sdﬂ&iber @%ﬁﬁéﬂd -CFs.

[00225]8Y meorﬁhﬂhﬂoc@néﬁioftf@'rrﬁlﬁ oy |pe<n), phig selected
from thg%go% nggéln; O }:Ilaq)o h@-(ﬂ-@ r ! n t ﬁé{ ec@é?ﬂ}'&'n the

S ran
group ftorfélswéégélom ‘ﬁ‘e 906’% -§Chs CirHoand FR®,
where B'%5s subsftuted oBur&,ubsiiuttEd Cidakyb0 ny/ kg per

[00226? ay. if&e é‘ﬁ@dm@éﬂpm)ﬂbrﬁ'ru‘ mnXVIt)b@) X' and X? are

sitions ar e 0
setectof @Y B B0 PR & il %* R oo,
CHs, -QOI00 -Nepd. ’rGl‘graaﬁrsC@aH the active ingredient, .
[00227961” ilﬁéﬂeaérh%dh&t ofForthutal@; M, X5, x2@ sBacted

from thﬁgboua co %hg 015 Qfgct?eégg%%a-l;,oggd(s}gds %eq dtr06n the

group GOEIstNg Ahalogen. Lt LF006Hw a0 §FEms of

[00228]1he acbrcveEmboagied ofdtrimufzom, NhevisgapXbierblom and

2. _@,;-j' ustment of the dosage to the pati ent

X°is J

: fo be treated, The co ounds >%/

[00229] i i erecsRepdirehof gz Wr XV-X- ¥ iofpggthan

hydrogper day, preferably once or tw ce per

[oo23dfay- i ORASRI Jdbm it bi forRRideNA AN S0 ANk, X2 is other than

hydro however; that the specific dose |evel and
9F%equency of dosage for any particular

[0023%)at | dmenermybagimaphet fernuim@. i XY REp Ehig selected

from thid @&fhp&:oﬁﬁtlngbyhdkfgeﬁmhﬂ&&eﬂ BOUris G sifiteldE 5 alkyt,

OR™, ﬂﬁ [ YN nd! Chd Re specific conpound

e netabolic stab| [ it
1002537 oy 525 BRI o e rOARY: X solocted
from the gequplyodsistivg iofidl, ,-F Br, eCdir 4 @@NHCH;J. -OCFs3, -CHs, -
OCHa,Crh?@{ a@mearnhscbg,s general health, sex,

[002333 at e’lrbtf:n re?ogfmeélﬁgﬁarrmulaed(ﬂ] )%\}I I‘)&ii 9{1§ ﬁuoro

ug cohbinat’i
severity of the particular condition, and
[00234]he eeememd@rgpisng t herapy. [00487] 1 n
[oo2asjt ! ! l!n 8.1i e%bogﬂme%%%%?fowhﬂg Pﬂi’( Qr?’@i@txxv Y5V,

are
Y®, andyY -%,rﬁ gP‘E‘ ipsiepeRdeady selprieirom H'E@mﬁ'ﬁaamsﬂaa? of
hydrogenhabgies.i-ON, GO-RlTe-GRIY @nd isdstifuted or unsubstituted C..
8 alkyl %ﬁ"E}éﬂ il §d 8l Yhehd # QBSHRF thaf hydrogen.
onbi nation W th a second therapeutic

agent wherei n said second therapeutic

agent is an-antihistam ne:. When used in

conbi nation, the pr&ctitioner can

adm ni ster a conbi nation of the conpound

or conposition of the present invention

and a second therapeutic agent. Al so, the



di sease" and rel ated phrases and terns
refer to a condition or disease

wo 2008min@34aCt eri zed by i nappropriate, i.@CTES2007/015808
| ess than or greater than normal, CCR2
functional activity. Inappropriate CCR2
functional activity mght arise as the
result of CCR2 expression in cells which

{oozaééoq;zm?rln be¥e Qﬂbo%%en?fysﬂ-{ng%?fome -DSTLRRRG), v*, ve,

Y, angd KT 9ra SRR |6q!%spleg$m1 ly fg@rmhglg&%y consisting of
hydrogeth,S GNdielosing retliodine eas oininer witkze 1 éa:8 ety ‘OCRY, and

Y are %ﬁﬁgﬁﬂ§§h%genl nappropriate CCR2
ctional activit

0 arise
(002311 1 Siter Grogtamet o Br e '383’%5?? g, a
least ongpicH, Yo Y frgant ) ooty thag dydregean; Meferably Y*
ha.ggehncr eased MCP- 1 expression (| eadi ng t o,

[0::12383I % I}.ag%h %Tr%agm\ént nd ym“r%gk‘?ﬂ\%ln 95%%xv), at

P'Seases)
least oyt Y, ¥ ¥T.289 YO 5. otwr@:em?re@ﬁnapetfrab'v Y?is
halogefondi tion or di sease may be conpletely or

[oozssﬁar t '|r?£$a{hé?‘°emb8&rﬁr@m®f %J‘& RENAORE '(te\hﬁ‘ abd R xvy),

onal acti

unc
a“dd:R? *?Mé’&ﬂgﬁf‘éﬂd oﬁd‘?'f’??fh or d| sease is one
[00240]n W edbtin éoibadiment of bmyCERIMLias Y andhX-XXV)),

andqu?eﬁfdt‘cﬁ_ﬁﬁ aR@ vt Bengrder | yi |tng condlttl on
I Ssease a IS 7
f°°2413es 8% it Er S LRGeS o (R 7 and

® are tuirogepeanegr ‘jand Xf atedlisto. some pati ent s).
[ooz4ﬂu rt heaﬁ@éﬁbocﬁrﬁ?n 8t any obfdehdlacdifl, 8 HdSOXBORZ” and

Veare bR Sand 4493 L0, B98 SRRl TNt The

{) g ovi'des*a net hod of
[00243]; e athh PR SMIIRDeT BN B TBUMRAY i’ﬂﬁ’ dKXV)), Y* and
Y® are délsg@asorh eqjratipngpnsisting of isdlegen HENL éORI(®, and

substrtﬁt’émole&'rsugshﬁﬁé@cwf fective anmount Of. :

onpound or co osi ion o he
I°°2441nvefﬂfe s P 40 Gk RS P hATR  ¥° and
® are pelegtedhirom mseemumnasmlotie@ Br.Bt-BSHsoEHs, -CFs,
and -Chr eati ng a CCR2-nedi ated condition or

[0024@' b dng é &hits dYr!-.é}Q 8?91}}}0?40%&% (o W 8and X-Xxv),

Ytis S?*ﬁeefbm Bﬁrﬂﬂ%’rc"wﬁ‘ﬁ‘@é’f T§loBr ot FHEOCH.
j00246]1nV el banemdanent bheny COREnutB{(laivedl-1X, X1, X1, XV,

xvit, XSRN b kRALXIv) NSEANEgdnS at heroscl erosiss.
00497]1n one’ enbo
[00241[1

esent
vkt PR AR o PR RER . xv.
XV, Wwﬁlﬂﬂ-&ﬁéﬁ ¥amthiord.on or di sease
[002481nV0||N biDerAbire bRAryRPidrhulde L] @Gk, 3, Xin, XV,

XV, ,&/;ﬁ g(xaﬁgng“(ﬁt\gs ?q}kﬁm)unt of the conpound

i nvention, where
t he CCR2 medi ated condition or disease S
restenosis. [00498] 1 n one enbodi nent, the
present invention pgovides a nethod of
treating a CCR2-nedi ated condition or
di sease involving admnistering to a
subj ect a safe and effective anount of



treating a CCR2-nedi ated condition or
di sease involving admnistering to a

wo 20smuldjsect a safe and effective anountecoiszeroisses
t he conpound or conposition of the
i nvention, where the disease is selected
fromthe group consisting of pul nonary
fibrosis, transplantation rejection,

{0024168‘; ﬂi( re?r‘rb% ﬂ%ﬁ ofdcm %ﬁéﬁntﬁébd(tt Ga\ﬂﬁe)E Xil, XIli, XVI-
XX, Xy b b '%?eéecéﬁdr*&f't HEH
Br, -F, tCHeatafedndeCNpsori asi s wherein a conpound

[c:tozstﬁIr Cmﬁuoeﬂ\eglt %fta{ﬁ? gfn B%é ﬁosﬂggo)le'n%dxm XVI-.
XIX, X’?héi"iﬁ@%‘f |’§(Vgl§gl?ﬁh WER as a

[00251d 01 t iIcomtamtdichentof|anp of fompuiae &V, VILL X, X, Xill, XVI-
XIX, XIGEX R, XN, ixxwgrefétohicao vi t ani n D3

eri ‘at ive nd a ]
[oozszgt he %q%egmo A\SE} 31"H 8P % uaen -v \Lﬁg)gggl J(ﬂ XVI-
XIX, Y08y XX PPB6 PY).06 it fivera: r eat nent  of at opi ¢
[00253]er Med briel einbioBini2dt & 209 BPRBMEaT-V, VI, X, XII, XIll, XVI-

XIX, x,aomgg)&\y g&vg fystgp nvention e| ther al one

ition Wth

(00254 ey ApERAROSGIAT ofenK AY HEmiad ) KLY, Keh Vi
XX, 01, vy, iYé asiluemcoi d. [ 00509] I n furt her
10025525,”b°ﬁ’r4 %%odmﬁt B ?%%rrﬁ(ﬁ& RAA sy 368N, xx1, xx11,

e treat ment of asthnma using

XXV Led Lh
R4 'EB'?Jr‘b’&?ﬁa o "% Bnosi ti on of the
[00256] ny e it drerendiotinent eflaonef ormulae(d¥n¥il gt YoM, XVill,

XXM, xw\t)msasaﬂ&aradatrhaema&autl c agent such as a

onl st COI‘t OSt er
[00257& T%Tq%et bo zmen of_ﬁnéa I %UI%QF(PM\GI\'/I%F](" XVIL, XV,

XX, X er’é‘ﬂl aﬁ@d‘“&?ndl tions or Diseases
[00258] 005 Irlgrierenyptin@nodtaay obfopadde(l-IvV il pXIBSAME XV,

X1, XM S %MN‘.Q%@H hOdS of treati ng or
condi tion

reventin
rooassl) < SHSda bR ey phg g e S, s,
XXII, XKBA)I ¥igs SianceY ‘Gohtiredgeon or di sease a
therapeutically effective anount of any

[oozsoﬁO”p%‘ﬁé}gnegnffa%d'ﬂ*'&o@s) above. Conpounds

rese nmet hods i ncl ude
[0026%] hosdn mﬂﬂ&?ﬁwnh@féwwl YieXasnaoacpi iy is
other tHdnogeropsrovi ded above as enbodi nent s,

[0026 hos‘?rl %%%gﬁt{oh%'n % |-Gl S(‘Jaaﬁ xtﬁﬁl) R'is

owanﬁérowgé 7
se'e‘;‘egﬁ'@ﬁ‘i the group FRNsitiReY -HEP) OFhe HQUS] BerB(OR'
-S(0)R'sante @R Brein to i nclude ani mal s such

[00263?5 ”méinbobﬂ@nﬂglf&%uie@{f-wn% anli mmﬁi R‘ and R?

together W’lt{'l@‘l ﬁTg r%:sg \?’é{l%ugh ta;%b !;ubsWTFanfsl)m a B%%\B?c“cr L s .

haem%ﬁ%@“@nd the like. In preferred
enbodi ments, the subject is a human.
[ 00512] As used hereisn, the phrase
" CCRO- nedi ated condition or disease" and
rel ated phrases and terns refer to a
condition or disease characterized by



treated with nodul ators and agoni sts of
CCR9 function. Exanples of diseases to be
wo 2ogom@at ed by nodul ati ng CCRO functi omCI/us2007/015808
i ncl ude cancers,. cardi ovascul ar
di seases, diseases in which angi ogenesis
or neovasculariza. tion play a role
(neopl asti c di seases, retinopathy and

‘ [oozsfgac uliRbndGAERRh G bﬁ@l)muldertf L hia0dha XXX, R s

seases (viral Infec
 selectgd frompihe grp Péﬂ'as'%'a%?feﬁ”F’%ﬂ‘“‘?‘}]?‘e‘E‘gﬁ"ﬁH%‘ ed fig alkyl,
substititetonasubftuet ity csbetldutsd ewrasbsbwgeaircz 8

alkynylk gtaja&piea Rt uSRBStititePB Yo a@dwea%b@d%mp&mnt
substltutoeg g lfn Qsﬁvkute&j 8 L gwgart'lcs) r&%ﬂrteé %p Sr%ugsrﬂuted 5-to

1°‘mei‘?ﬁ?fﬁ6hf3‘?f°a%pl ant conditions and soI i d
[00265]" galn 66 §nbodirhdéh Biformutasdl-Vi, IXangd Xaeant R' is

selecteQﬂR)?r{ tﬁ?éll;]otgb g%@(?ﬁ%?%égg&t %g&q?%gbs |tutedkﬁ,4; alkyl,
'SUbS"‘Ptﬁ%°b¥'€'§%ﬂ'€“‘%‘?%&&‘§“ﬂr%‘ gitrted P"e‘H‘St"??“{“FF@y
alkynyl suwbatitoted or ofisulistddedBdo Srmenbedid Hepemeryclyl,

substitﬁt@b sp&r%db.i:tm&a pHhY 2URIRL B4 Yt @ PR s SHsBHERES- to 6-
Crohn's di sease and U cerative

memb 1? }1 L{ n%

%% FF'€2Vh) | ergi ¢ di seases, psoriasis,
[00268] o il onReeriacinent offprntiet (hMia Xacand KRN is
substitGtes BasHRuEIEReBS, Jdnglimat oi d arthritis and

{oozs%omm hroRe e 8 idlent ?ﬁg@ﬂee(f 91 Sfa a%tﬂﬁé&ﬁﬁ R'is

| sease
SUbsmé‘ﬁ%SW"l?EPF’(‘@“e‘{ henPr esent mat hods are

[00268]i I ead etk érbbddingentt ekt (1-0F, {asoE i Xaex\y, R' is
substithB§ bEurRuEHRA A1, 8'?ne%%¥é@$!etdr%n of the

i.nvention Is used I n conbi nat.i on
100269}; t '%0%%?@'?%?‘&&%%’ Wy BHrand el 4sh
substitgteg I Wosbwdittded 5- taﬁ-lrrwmhemdmetermclyl
[0627 er atObie érhbRHRSH: of BmMUIdeA VN 1X¥a%nd X-XXV), R is
memw vatlve PUVA and anttiralin.
O her enbodi ments, the present,
{0027 thé‘ugneafffeb‘m'm%t)féamt'#et(h‘é’ PiacapdieRtVIoR is
selectegitf@pi the d@iupRbhdistisg HfLINBGhsRtuGAINTD SubatiuRE phenyl,
unsubéiiﬁﬁ%oo?'shbéﬁht&f py‘nﬁ‘ﬁ ankWHEHstnBRa Sk LJB%ﬁtuted
one or In conbination wth a second
y"'3“7"’f3l’|1er apeutic agent such as a |ubricant and
[00272] cofit prosrtiegdimant of FOOBAB](I-Hl, PlarandeeXXV), R' is

methytEStRA didPrshyBor iddhatyPT esent met hods are
[0027§| r e?rt1 ed tO tchentt ief rp 9@3 ahanla% IQ'gis

onpAtit (ols .conp
CYC'OPFOHWGCFYF'PBW'ePftqir@PP%‘FVéne or in conbination
[00274} t h IRoseebdiintdie bEpRtilldeqI- Y DG anBUCXX\BSR s
hetem% iAgoni st and a cortcosteroid.
5520] Preparation of nodul ators

[ 00521] The foll owi ng exanpl es are offered

toillustrate, but not tolimt, the

cl aimed invention. 400522] Additionally,

those skilled in the art wll recognize

that the nolecules clained in this patent

may be synthesized using a variety of



enantioneric and di astereoneric forns and
all such variants of these conpounds are
wo 2009002l N t he scope of the invention. PCT/US2007/015808
[00527]In the descriptions of the
synt heses that follow, sonme precursors
wer e obtai ned fromcomrerci al sources
These commerci al sources include Al drich

[o027 emlrpéﬂe e%odmé‘ﬁ{ &%oguga@r“ @!? 1xmfk -XXV), R? is

cientific Incorporated, CGakwood ProducCts
hydrogphcor por at ed, Lancaster Chemicals, Sigma
[00276Th e mircexde e@boptmeanddmmemﬂ\émlmnd@bxxv), R* is
other thslhy d.ca, Al fa Aesar, Davos Chem cals,

A e cal & o0 o
wozrfine s BRI 2o %ﬁiﬁﬁ R e
selectediremttadhgroum fongisting ¢fthalogen, cal, -BEO)RadEOHY -
-C(O)NHNeE, mﬁtm@s(oanﬁ -EEE)RRtIeSRIes @R es(C)R’,

-S(O)thﬁbﬁgf fi]b 2% st an Eﬁg'ngrﬁganﬁsﬁ che 78@%8 and =

NHTC(@%%@?orrmtl ons that are well known to
[00278] hos & @lei dnitediniant bftfemralde. (V1) C820BAXY), 8%is

selectell‘?:@ﬁ%f?elgﬂaﬁp @Q%\éﬁn&&@@é{ﬂﬁéj &'&%&Eﬂ% 01 ancyl

ntio

substiyid 6 PRI o M BT ESS Gl S
alkynylf gbstviet gF ysuititecss 1o | QOSEDEES betsloayay!,

substit@ENHAMBEEEIMERIL ., Darl) nd@ibbAGte®br UnB6bstituted 5- to
tion pd i n pharnaceuti cal

10-meml|;]ere(5] het roa

ons of the invention include bug
100279&r e Hb?nel qrfodisent of feRwiaedhyib Bfand X-X ¥ R is
selectedifrothahd grolp chizitinafaubitaadd of vasbeyitnabloe s alkyl,

su bsht&@t!l &&n@ubé;ﬂ%d@ﬁ&%ﬂﬂ Ssu'blstﬁlstgcijor' lBSJ@:ElIU%d :bz 8

atoms, P RIS 05 O RR e eterode,
SUDSINHpOSE ELEIT O ARG URBpELIES 5 (06
memb&&ﬁtﬁ%rﬁ&ryl conpounds

{oozatﬁoo %%9%1%%5%9%@%%\9@ tand xRy, r2is
substituted or unsubstltuted Cy.g alkyl.

[00281) In one embodiment of formulae (1-VII, le and X-XXV), R%is
substituted or unsubstituted phenyl.

[00282] In one embodiment of formulae (I-VH, IXb and X-XXV), R? is
substituted or unsubstituted 5- to 6-membered heterocyclyl.

{00283] _In one embodiment of formulae (I-VH, IXb and X-XXV), R?is
substituted or unsubstituted 5- to-6-membered heteroaryl.

[00284] In one embodiment of formulae (IFVII, 1Xb and X-XXV), R% is
rnethyl.
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t-Bu HHC Hi-Pr H 2t-Bu HHC H Ph H
t-Bu HHCI Hi-Pr M 4t-Bu H
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[00285] In one embodiment of formulae (I-Vil, IXb and X-XXV), R? is
“selected from the group consisting of methyl, éthyl, isopropyf, and 4-
tetrahydro-2H-pyranyl.

[00286] in one embodiment of formulae {I-VII, IXb and X-XXV), R?is
methyl, ethyl, or isopropyl.

[00287] in one embodiment of formulae {I-VIl, IXb and X-XXV), R%is
substituted Cg alkyl. \

[00288] In one embodiment of formulae (I-Vil, IXb and X-XXV), R? is -
CHOR’ or —-CHNR'RE.

[00289] In one embodiment of formulae (I-Vil and X-XXV}, R! and R?

combine fo fonm a 6-membered ring.

[00290] Preferred R® and R* Groups

[00291] In one embodiment of formula (VI and 1Xb), R® and R* are each
hydrogen. '
[00292] In one embodiment of formula (VIi and IXb), one of R? and R*is
hydrogen and the other is unsubstituted or substituted Cy.galkyi.

[00293] In one embodiment of formula (Vi and IXb), both of R® and R*
are unsubstituted or substituted Cq.g alkyl.

[00294] In one embodiment of formula (VIl and IXb), R® and R* together
with the carbon which they substitute form a 3-10 member carboxylic ring.
[00295) In one embodiment of formula (VI and 1Xb), R® and R® together
with the carbon which they substitute form a 4 -10 member heterocyclic ring.
{00296] " in one embodiment of formula (VI and 1Xb), R® and R* together

with the carbon which they substitute form a 5-10 member heteroary! ring.
[00297] Preferred W Groups
{00298} In ene embodiment of formula (VIll and Viib), W is NH.

[00299] In one embodiment of formula (Vill and Vilb), Wis O.

[00300] Exemplary Compounds
{00301} The following compounds are within the scope of the formula (1):
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HCl HPh M 5t-Bu HHC HEt Me 6 t-Bu
HHC HM M 7t-Bu HHC
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[00302] 4-tert-butyl-N-{4-chioro-2-(4,5-diisopropyl-4H-1,2 4-triazol-3-
yliphenyl)benzenesulfonamide;

{00303] 4-tert-butyl-N-(4-chloro-2-(4,5-dimethyl-4H-1,2,4-triazol-3-
yliphenyl)benzenesulfonamide; )

[00304] 4-tert-butyl-N-(4-chloro-2-(4-cyclopentyl-5-methyl-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;

[00305] 4-tert-butyl-N-(4-chloro-2-(4-cyclopropyl-5-methyl-4H-1,2,4-
triazol-S—yl)phenyl)benzenésulfonamide; ' .

[00306] 4-tert-butyl-N-{4-chloro-2-(4-ethyl-5-methyl-4H-1,2 4-triazo}-3-
ylphenyl)benzenesulfonamide;

[00307] 4-tert-butyl-N-{4-chloro-2-{4-isopropyl-4H-1,2,4-triazol-3-
yl)phenylibenzenesulfonamide;

[D0308] 4-te rt—butyI—N—(4—6h|oro-2-(4-isopropy|—5-methyl—4H-1 ,2 4-triazal-
3-yl)phenyl)benzenesulfonamide;

[00309] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-{tetrahydro-2H-pyran-4-yi)-
4H-1,2,4-triazol-3-yl)phenyhbenzenesulfonamide;

[00310] 4-tert-butyl-N-(4-chloro-2-(4-phenyl-4H-1,2,4-triazol-3-
yl)phenyhbenzenesulfonamide;

[00311] 4-tert-butyl-N-{4-chloro-2-(5-(methoxymethwyi)-4-methyl-4H-1,2 4-
triazol-3-yl}phenyl)benzenesulfonamide;

[00312) 4-tert-butyl-N-{4-chloro-2-(5-ethyl-4-isopropy!-4H-1,2,4-triazol-3-
yilphenyibenzenesulfonamide;

[00313] 4-tert-butyl-N-{4-chloro-2-(5-isopropyt-4-methyl-44-1,2 4-triazol-
3-yl)phenyl)benzenesulfonamide;

[00314] 4-tert-butyl-N-{4-chioro-2-(5-methyl-4-( 1 H-pyrazol-3-yl)}-4H-

1,2 4-triazol-3-y)phenyl)benzenesulfonamide;

[00315] 4-tert-butyl-N-{4-chloro-2-(5-methyl-4-(pyridin-2-yl)-4H-1,2,4~
triazol-3-yl)phenylibenzenesulfonamide; _

[0C316] 4-tert-butyl-N-{4-chloro-2-(5-methyl-4-(pyridin-4-yl}-4H-1,2,4-
triazol-3-yl)phenyl}benzenesulfonamide; i
[00317] 4-tert-butyl-N-{4-chloro-2-{5-methyl-4-(tetrahydro-2H-pyran-4-yl)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
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[00318] 4-tert-butyl-N-(4-chloro-2-(5-methyl-4-phenyl-4H-1,2 4-triazol-3-
yljphenyljbenzenesulfonamide;

[00319] 4-tert-butyl-N-(4-chloro-2-(5-methyl-4H-1,2,4-triazol-3-
yhphenyl)benzenesulfonamide;

[00320] N-(4-chloro-2-(4-isopropyl-5-methyl-4H-1,2,4-triazol-3-
yi)phenyl)-4-isopropoxybenzenesulfonamide;

[o0321] N-{2-{3-(2-(4-tert-butylphenyisulfonamido)-5-chlorophenyl)-5-
methyl-dH-1,2 4-triazol-4-yl)ethyl)acetamide;

[00322] {R)-4-tert-butyl-N-{4-chloro-2-(4-methyl-5-{tetrahydrofuran-2-yi}-
4H-1,2,4-riazol-3-yl)phenyl)benzenesulfonamide;

~ [00323] (S)ﬁ4-tert-butyI;N—(4 S-difluoro-2-{4-(pyrrolidin-3-yl)-4H-1,2,4-
triazoi-3-yl)phenyi)benzenesulfonamide;

[00324] {S)-4-tert~butyi-N-(4;chloro-2—(4-( 1-hydroxypropan-2-yl)-5-
methyl-4H-1,2,4-triazol-3-yt)phenyl)benzenesulfonamide;

[00325] {S)-4-tert-butyl-N-(4-chloro-2-(4-(pyrrolidin-3-yi)-4H-1,2 4-triazol-
3-yhphenyl}benzenesulionamide; )
[00326] {S)-4-tert-buiyl-N-{4-chloro-2-(4-methyl-5-(ietrahydrofuran-2-yl)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

{00327] 4-tert-bulyi-N-(2-(4-ethyl-4H-1,2 4-triazol-3-yf)-4,5-
difluorophenyl}benzenesulfonamide;

[00328] A-tert-butyl-N-(2-(4-ethyl-4H-1,2,4-triazol-3-yl}-5-
flucrophenyl)benzenesulfonamide;

[00329] 4-tert-butyl-N-(4,5-difluoro-2-(4-{tetrahydrofuran-3-yi)-4H-1,2,4-
triazol-3-yf)phenylibenzenesulfonamide; .

{00330] 4-tert-butyl-N-(4-chloro-2-(4,5-diethyl-4H-1,2,4-triazol-3-
yl}phenylbenzenesulfonamide;

[00331] 4-tert-butyl-N-(4-chloro-2-(4,5-dimethyl-4H-1,2,4-triazol-3-yl)-3-
fluorophenyl)benzenesulfonamide;

[00332] 4-tert-butyl-N-{(4-chloro-2-(4,5-dimethyl-4H-1,2,4-triazol-3-yl)-5-
fluorophenyllbenzenesulfonam inde,;

[00333] 4-tert-butyl-N-(4-chloro-2-(4-(tetrahydrofuran-3-yl)-4H-1,2,4-
triazol-3-yl}phenyljbenzenasulfonamide;
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[00334] 4-tent-butyl-N-{4-¢hloro-2-(4-ethyl-4H-1,2,4-triazol-3-yl}-3-
fluorophenyl)benzenesulfonamide;
[00335] 4-tert-butyl-N-{4-chloro-2-(4-ethyl-4H-1.2,4-triazol-3-
yhphenyl)benzenesulfonamide;
[00336] 4-tert-butyl-N-(4-chloro-2-(4-ethyl-5-isopropyl-4H-1,2 4-iriazol-3-
yhphenyl}benzenesulfonamide;
{00337] 4-tert-butyl-N-(4-chloro-2-(4-ethyl-5-methyl-4H-1,2 4-iriazol-3-yi)-
3-flucrophenyl)benzenesulfonamide;
[00338] 4-tert-butyl-N-(4-chloro-2-(4-isobutyl-5-methyl-4H- 1,2, 4-triazol-3-
yhphenyl)benzenesulfonamide;
[00339] 4-ert-butyl-N-{4-chloro-2-(4-methyl-4H-1,2,4-triazol-3-
yhphenyhbenzenesulfonamide;
[00340] 4-tert-butyl-N-{4-chloro-2-(4-methyl-5-(oxazo}-4- yI)—4H -1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
[00341] 4—tert-butyI-N-(4—ch!oro—2-(5—((dimethylamino)methyl)-4-«methyl—
4H-1,2,4-triazol-3-yl}-5-fiuorophenyl)benzenesulfonamide;
[00342] 4-teri-butyl-N-(4-chioro-2-{5-(2-methoxyethyl)-4- meihyi—tiH—
1,2,4-triazol-3-yl)phenyl)benzenesulionamide;
[00343] 4-tert-butyl-N-(4-chloro-2-(5-{methoxymethyl)- 4~(1etrahydro—2H-
pyran-4-yl}-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;
[00344] 4-tert-butyi-N-(4-chloro-2-(5-methyl-4-(piperidin-4-yl}-4H-1,2,4-
triazol-3-yl}phenyl)benzenesulfonamide;

[00345]  A-tert-buty!-N-{4-chloro-5-fluoro-2-(4-(piperidin-3-yl)-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
[00346] 4-tert-butyl-N-{5-chloro-2-(4-isopropyl-4H-1,2,4-triazol-3-
ylphenyl)benzenesulfonamide;
[00347] 4-tert-butyl-N-{5-chloro-2-(4-isopropyl-5- (4-methyltetrahydro—2H-
pyran-4-yl}-4H-1,2,4-triazol-3- yl)phenyl)benzenesulfonam:de

- [00348) 4-tert-butyl-N-(5-fluoro-2-(4- |sopropyf-5 methyl-4H-1,2,4-triazol-
&yl)phenyt)benzenesuIfonamnde,
[00349] N-(4~chlo ro-2-{4-ethyl-5-methyl-4H-1,2 4-triazol-3-yl)phenyi)-4-

isopropoxybenzenesulfonamide;
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[00350] ethyl 2-(5-(2-(4-tert-butyiphenylsulfonamido)-5-chloro-4-
fluorophenyl}-4-methyl-4H-1 ,2;4~tﬁazoI-3—yl)'acetate;

[00351} 5-{2-(4-tert-butylphenylsulfonamido)}-5-chloro-4-fluorophenyl)-4-
methyl-4H-1,2 4-triazole-3-carboxamide;

[00352] 5-(2-{4-tert-butylphenylsulfonamido)-5-chloro-4-fluorophenyl)-
N,4-dimethyl-4H-1 ,2,4-_triazo|e-3-carbcxam icde;

[00353] (R)—4-tert—butyl-N—(4-chIor0-5-ﬂuoro-2-(5-(1 ~hydroxyethyl)-4-
methyl-dH-1,2, 4-triazol-3-yl)phenyhbenzenesulfonamide;

[00354]. {S)-4-1ert-butyl-N-(4-chloro-2-(4-(piperidin-3-yl)-4H-1,2 4-triazol-
3-yl)phenyl)benzenesulfonamide; .

[00355] (S}-4-tert-butyl-N-(4-chloro-2-(4-{tetrahydro-2H-pyran-3-yl)-4H-
1 ,2,4-triazol-3_-yl)phenyl)benzenésu ifonamide;

[00356} (5)-4-tert-butyt-N-{4-chloro-2-(5-methyl-4-{pipendin-3-yl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00357] {S)-4-tert-butyl-N-{4-chloro-5-flucro-2-(4-{piperidin-3-yl)-4H-
1,2,4-triazol-3-yl}phenyl)benzenesulfonamide;

(00358] (S)-4-tert-butyl-N-{4-chloro-5-fluoro-2-(4-{pymrolidin-3-yl)-4H-

1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;

[o0359] {S)-4-tert-butyl-N-{4-chloro-5-fluore-2-{4-{tetrahydrofuran-3-ylj-
4H-1 ,2,4_-triazol—3—yl)phenyl)benzenesuIfonamide;

[00360] {S)-4-tert-butyl-N-{4-chloro-5-fluora-2-{5-(1-hydroxyethyl)-4-
methyl-4H-1 2 4-triazol-3-yl)phenyl}benzenesulfonamide;

[003561] {S)-4-tert-butyl-N-{4-chloro-5-fluoro-2-(5-methyl-4-(pyrrolidin-3-
yl}-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;

[00362]  (S)-N-(4-chioro-2-(4-(pyrrolidin-3-yl)-4H-1,2,4-triazol-3-
ylphenyl)-4-isopropoxybenzenesulfonamide;

[00363] 4-tert-butyl-N-{4-chloro-2-(4-isopropyi-5-({tetrahydro-2H-pyran-4-
yl}-4H-1,2,4-triazol-3-yl}phenytibenzenesulfonamide;

[00364] 4-tert-butyl-N-{4-chioro-2-(4-methyl-5-(5-methyloxazoil-4-yl}-4H-
1,2,4-triazol-3-yl)phenyllbenzenesulfonamide;

[00365] A-tert-butyl-N-{4-chloro-2-(5-((eyclopropylamino)methyl)-4-
methyl-4H-1,2 4-triazol-3-yl)}-5-flucrophenylibenzenesulfonamide;
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[00366] 4-tert-butyl-N-(4-chloro-2-{5-({ethylamino)methyl)-4-methyl-4H-
1 ,2,4-tn‘azol-3-yl)—5—ﬂuofophenyl)benzenésulfonamide;
[00367] 4-tert-buty!—N-(4~chIoro—2-(5-ethyt-4-(tefrahydrofuran-3-yl)-4H—
1,2,4-triazol-3-yl)-5-fluorophenyl)benzenesulfonamide;
[00368] 4-tert-butyl-N-{4-chloro-2-(5-ethyl-4-methyi-4H-1,2 4-triazol-3-yl)-
5-fluorophenyl)benzenestlfonamide;

. [0D369} 4-tert-butyl-N-(4-chloro-2-(5-ethyl-4-methyt-4H-1,2 4-triazol-3-
yhphenylibenzenesulfonamide;
{00370] 4-tert-butyl-N-{4-chloro-5-fluoro-2-(4-{tetrahydro-2H-pyran-3-yl)-
4H-1,2,4-triazol-3-yl)phenyljbenzenesulfonamide;
[00371] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-(tetrahydrofuran-3-yl)-4 H-
1,2 4-triazoi-3-yl)phenyl)benzenesulfonamide;
[00372] 4-tert-butyl-N-{4-chloro-5-fluoro-2-{4-isopropyl-5-
(methoxymethyl)-4H-1 ,2,4-triazol'—3-yl)phenyl)benzen esulfonamide;
[00373]  4-tert-butyl-N-{d-chloro-5-fluoro-2-(4-methyl-5-
{{(methylamino)methyl)-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;
(00374} 4-tert-butyl-iN-{4-chloro-5-fluoro-2-{4-methyl-5-
{methylsulfonyimethyl)-4H-1,2,4-triazol-3-yi)phenyl)benzenesulfonamide;
[00375] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-5-
{(morpholinomethyl)-4H-1,2 4-triazol-3-yl)phenyl}benzenesulfonamide;

, [00376] - 4-tert-butyl-N-{4-chloro-5-fluoro-2-{4-methyl-5-(oxazol-4-yl)-4H-
1,2 4-triazol-3-yl)phenyhbenzenesulfonamide;
[00377] 4-tert-butyl-N-(4-chloro-5-fluorc-2-(4-methyl-5- (pyrrolldm -1-
yimethyl)-4H-1,2 4-triazol- 3-yl}phenyl)benzenesulfonamtde
[00378] 4-tert-butyl-N-{4-chloro-5-fluore-2-(4-methyl-5-(tetrahydro-2H-
pyran-3-yl)-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;
[00379] 4-tert-butyl-N-{4-chioro-5-fluoro-2-{(4-methyl-5-(tetrahydro-2H-
pyran-4-yl)-4H-1,2 4-triazol-3-yl)phenyli)benzenesulfonamide;
[00380] 4-teri-butyl-N-{4-chloro-5-fluoro-2-(4-methyl-5-(tetrahydrofuran-
3-yl}-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide; i
[00381] 4ftert-butyI-N—(4-ch[oro-5—fluoro—2-(5~((iscpropylamiﬁo)melhyl)—4-
methyl-4H-1,2 4-triazol-3-yl)phenyl}benzenesulfonamide;
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[00382] 4-tert-butyl-N-(4-chioro-5-fluoro-2-(5-(1 -hydroxyethyl)-4-methyt-
4H-1,2 4-triazol-3-yl)phenylibenzenesulfonamide;
[00383] 4-tert-butyl-N-(4-chloro-5-fluore-2-(5-(2-hydroxy-2-methyipropyh)-
4-methyl-4H-1,2,4-triazol-3-yhphenyl}benzenesulfonamide;
[00384] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-{2-hydroxypropan-2-yi)-4-

" methyi-4H-1,2 4-triazol-3-yi)phenyl)benzenesulionamide;
[00385] 4-iert-butyl-N-{4-chloro-5-fluorc-2-(5-{2-methoxyethyl)-4-methyi-
4H-1,2 Atriazol-3-yl)phenylibenzenesulfonamide; _
[00386] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-(hydroxymethyl)-4-methyl-
4H-1,2 4-trazol-3-yl)phenyl)benzenesulfonamide;
[00387] 4-tert-butyi-N-{(4-chloro-5-fluoro-2-(5-(methoxymethyl)-4-
{tetrahydrofuran-3-yl}-4H-1,2,4-triazol-3-yl)ph enyl)benzenesulfonamide;
[00388] 4-tert-butyl-N-(4-chlore-5-fluoro-2-(5-(methoxymethyl)-4-methyi-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
{00389] N-(2-(5-{azetidin-1-yimethyl)-4-methyl-4H-1,2,4-triazol-3-yl)-4-
chloro-5-fluorophenyl}-4-tert-butylbenzenesulfonamide;
[00390} N-{2-(5-acetyl-4-methyi-4H-1,2 4-triazol-3-yl)-4-chloro-5-
fluorophenyl)-4-tert-butylbenzenesulfonamide;

' [00391] {S)-4-tert-butyl-N-(4,5-difluoro-2-(5-methyi-4-(pyrrolidin-3-yl)-4H-
1,2 4-triazol-3-yl)phenyljbenzenesulfonamide;
[00392]  (S)y4-tert-butyl-N-(4-chioro-2-(5-ethyl-4-(pyrrolidin-3-yl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
[00393] (S)-4-tert-butyl-N-{(4-chlore-2-{S-isopropyl-4-(pyrrolidin-3-yl)-4 H-
1 ,2,4—triazoI-3—yl)phenyl)benzenesulfonamide;
[00394]  (S)-4-tert-butyl-N-(4-chloro-2-(5-methyl-4-(pyrrolidin-3-yl)-4H-
1 ,2,4-triazol-3-yl)phenyl)benzenesulfonamide; _
[00395] 4-tert-butyl-N-{2-(4,5-dimethyl-4H-1,2 4-triazol-3-yl)-5-
fluorophenyl)benzenesulfonamide;
[00396] - 4vtert—buin-N-(2—(4—ethyl-5-methyl-4H—1 ,2,4-triazol-3-yh)-4,5-
difluorophenyt)benzenesulfonarniae; _
[00397] 4-tert-butyl-N-(2-(4-ethyl-5-methyl-4H-1 ;2,4-tﬁazol-3-yl)—5-
fluorophenyl)benzenesulfonamide;
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[00398] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(piperidin-4-yl)-4R-1,2,4-
triazol-3-yl)phenyi}benzenesulfonamide;

[00399] 4-tert-butyl-N-{4-chloro-5-fluero-2-{4-isopropyl-4H-1,2,4-triazol-
3-yhiphenyl}benzenesulfonamide;

[004006] 4-tert-butyl-N-(4-chloro-5-flucro-2-{4-isopropyl-5-
{tetrahydrofuran=3-yl)-4H-1,2 4-triazol-3-yljphenyl)benzenesulfonamide;
[00401] 4-tent-butyi-N-(4-chloro-5-fluoro-2-{4-methyt-4H-1,2 4-triazol-3-
yl)phenyl}benzenesulfornamide;

[00402} 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-5-(5-methyloxazol-
4-yi)-4H-1,2,4-triazol-3-yl)phenylibenzenesuifonamide;

[00403) 4-tert-butyl-N-(4-chloro-5-flupre-2-(5-isopropyl-4-

' (tetrahydrofuran-3-yl)-4H—1,g,4-triazo[-S-yl)phenyl)benzenesulfonamide;

[00404] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-methyl-4-(tetrahydrofuran-
3-yl)-4H-1,2, 4-tnazol -3-yl)phenyl)benzenesulfonamide;
[00405) —(4 -chloro-2-(4,5-dimethyl-4H-1,2 4-triazol- 3—yl)phenyl)-4—

isopropoxybenzenesulfonamide;

[00406] N-{4-chioro-2-(4-isopropyl-4H-1,2 4-triazol-3-yl)phenyi)-4-
isopropoxybenzenesulionamide; -

[00407] {S)-4-tert-butyl-N-{4-chloro-2-(5-ethyl-4-(pyrrolidin-3-yl)-4H-

1 ,2,4-triazol—3~yi)-5-f|uorophényl)benzenesulfonam ide;

[00408] {S)-4-tert-butyi-N-(4-chioro-5-fluoro-2-(4-(2-oxopyrrolidin-3-yl}-
4H-1,2,4-trazol-3-yl)phenyl)benzenesulfonamide;

[00409} {S)-4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-isopropyl-4-{pyrrolidin-
3-yi)-4H-1 ,2,4-triaqu-3—y[)phenyl)benzenesuIfonamide;

{00410} ’ (S)—I\f—(4—chIoro—2-(4-(pyrrolidin-3-yl)-4H—1 ,2,4-triazol-3-

yi) phenyt)-4—(4-methy|tétrahyd ro-2H-pyran-4-yl}benzenesutfonamide;

[00411] 4-tert-butyl-N-{4-chioro-2-{4-cyclobutyl-5-methyi-4H- 1,2,4-triazol-
3-yliphenyl)benzenesulfonamide;

[00412] 4-tert-butyl-N-(4-chloro-2-{4-ethyl-5-isopropyl-4H-1,2 4-triazol-3-
yl)-5-fluorophenyl)benzenesulfonamide; '

[06413] 4-tert-butyi-N-(4-chloro-2-{4-isopropyl-5-(triflucromethyl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
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{00414] 4-tert-butyl-N-{4-chloro-2-(5-methyl-4-(1-methylpiperidin-4-yi}-
4H-1,2,4+t riazol—s-yl.)phenyl)benzenesulfonamide;
[00415] °  4-tert-butybN-(4-chlore-5-flucro-2-(4-methyl-5-(2-
{methylsulfonyi)ethyl}-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide,
[00416] N-(2-(4-(1-acetylpiperidin-4-y()-5-methyl-4H-1,2 4-triazol-3-yl)-4-
chlorophenyl}-4-tert-butylbenzenesulfonamide;
[ooa17] N-(2-{4-(2-aminoethyl}-5-methyl-4H-1,2 4-triazol-3-yi)-4-
chlorophenyl)-4-tert-butylbenzenesulfonamide;
- [o0418] N-(2-{4-(azetidin-3-yi)-4H-1,2,4—~triazbl—3—yl)-4-chloro-S—
fluorophenyl)-4-tert-butylbenzenesulfonamide;
[00419] ( R)—4wtert—butyl—N-(4-chIoro-2-(5-methyl—4—(pyrrolidin-3—y!)-#H—
1,2,4-triazol-3-yl)phenyi)benzenesulfonamide;
[00420] 4-tert-butyl-N-(2-(4,5-dimethyl-4H-1,2,4-trazoi-3-yl)-4,5-
difluorophenylibenzenesulfonamide; '
[oo421] 4-tert-butyl-N-(4-chloro-2-{4-isopropyl-5-{methoxymethyl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
[00422] 4-tert-butyl-N-{4-chioro-2-(4-methyl-5-(pyridin-2-yl)-4H-1,2,4-
triazol-3-yl)phenylibenzenesulfonamide;
[00423] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(tetrahydrofuran-2-yl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
[00424] 4-tert-butyl-N-{4-chloro-2-(5-((dimethylamino)methyl}-4-
isopropyl-4H-1,2.4-triazol-3-yl)phenyi)benzenesulfonamide;
[00425] 4-tert-butyl-N-{4-chloro-2-(5-{isopropoxymethyl)-4-methyl-4H-
1.2,4-triazol-3-yl)phenyl}benzenesulfonamide;
f00426] 4-tert-butyl-N-(4-chloro-2-(5-methyl-4-{pyrrolidin-3-y)-4H-1,2 4-
triazol-3-yl)phenyl)benzenesulifonamide;
foo427] 4-teri-butyl-N-{4-chloro-2-{5-methyl-4-(tetrahydrofuran-3-yl}-4H-
1,2,4-triazok3-y)phenylbenzenesulfionamide;
[00428) 4-(3-(2-{4-tert-butylphenylsulfonamido)-5-chlorophenyl)-5-
methyl-4H-1,2 4-triazol-4-yl)piperidine-1-carboxamide;
[00429] = 4-ter-butyl-N-(4-chloro-2-(4-(2-{dimethylamino)ethyl)-5-methyl-
4H-1,2 4-triazol-3-yljphenyl)benzenesulfonaride;
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[00430] 4-tert-butyl-N-(4-chloro-2-{5-methyl-4-(1-
(methylsulfonyl)piperidin-4-yl}-4H-1,2 4-triazol-3-
viyphenyl)benzenesulfonamide;

[00431] 4-tert-butyl-N-{(4-chloro-2-(5-methyl-4-(2-(methylamino)ethyf)-
4H-1,2,4-triazol-3-yl)phenyf)benzenesulfonamide;

[00432] 4-tert-butyl-N-{5-chloro-2-{4-isopropyl-5-methyl-4H-1,2 4-triazol-
3-yi}phenyljbenzenesulfonamide;

[00433] N-(2-(4-(1-acetylpyrrolidin-3-yl)-5-methyl-4H-1,2,4-triazo|-3-yl}-4-
chlorophenyl)-4-tert-butylbenzenesulicnamide;

[00434] N-(2-(5-amino-4-isopropyl-4H-1,2,4-triazol-3-yl)-4-chlorophenyl)-
4-tert—butylbe-nzenesuIfonam ide;

[00435] {R)-4-tert-butyl-N-{4-chloro-5-fluoro-2-{4-(tetrahydrofuran-3-yi)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00436] {R)-4-tert-butyl-N-{4-chioro-2-(4-(pyrrolidin-3-y)-4H-1,2,4-triazol-
3-yl)phenyl)benzenesulfonamide;

{00437] 4-tert-butyl-N-(4-cyano-2-(5-ethyl-4-methyl-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide; '

[00438] 4-(4-tert—butylphenylsuifonam ido)-3-(5-ethyl-4-methyl-4H-
1.2,4-triazol-3-yl)benzamide; _

[00439) 4-(4-tert-butyiphenylsulfonamido)-3-(5-ethyl-4-methyl-4H-
1,2,4-triazol-3-yl)benzoic acid; '

[00440] N-(2-(4-(azetidin-3-yl})-4H-1,2 4-triazol-3-yl)-4-chlorophenyl)-4-
tert-butylbenzenesulfonamide;

[00441)] 4-tert-butyl-N-(4-chioro-2-(4-methyl-5-((methylamino)methyt)-
4H-1,2,4-triazol-3-yDphenyl)benzenesulfonamide:;

[00442] methyl 4-(4-tert-butyiphenylsulfonamido)-3-(5-ethyl-4-methyl-
4H-1,2,4-triazol-3-yl)benzoate;

[00443}1 N-(4-chIorl'o~2-(4,5-dimethyl-4H- 1,2,4-triazol-3-yl}phenyl)-3-
fluoro-4-morpholinobenzenesulfonamide; -
[00444] 4-tert-butyl-N-{4-chlore-5-fluorp-2-(4-{2-methoxyethyl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00445] 4-tert-butyl-N-{4-chloro-5-fluoro-2-{5-{2-hydroxyethyl)-4-
methyl-4H-1,2, 4-triazol-3-yl)phenyhbenzenesulfonamide;
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[00446] 4-tert-butyl-N-{4-chloro-2-(5-((isopropylamino)methyl}-4-
methyi-4H-1,2,4-triazol-3-yl)phenyl}benzenesulfonamide;

[00447] {S)-4-tert-butyl-N-(4-chloro-5-fiuoro-2-(5-(1-methoxyethyl)-4-
methyl-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;

[00448] "{R)-4-tert-butyl-N-{4-chloro-5-fluoro-2-{4-methyl-5-(pyrrolidin-
2-yl}-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;

[0D449] = ({S)-4-tert-butyl-N-(4-chloro-2-(4-(1-isopropyipyrrolidin-3-yl)-
4H-1,2.4-triazol-3-yl}phenyf)benzenesulfonamide;

[00450] (8)-3-(3-(2-(4-tert-butylphenylsulfonamido)-5-chiorophenyl)-
4H-1,2,4-triazol-4-yl)pyrrolidine-1-carboxamide;

[00451] 4-tert-butyl-N-{4-chloro-2-(4-methyl-5-{morpholinomethyl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00452]  4-tert-butyl-N-(4-chioro-5-fluoro-2-(4-methyl-5-(piperidin-3-yl)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[0D453] 4-tert~buty|—N~(4-ch|oro-5-ﬂuoro-2-(4-methy!—5—(piperazin~1 -
ylmethyl)-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;

[00454] {S)-4-tert-buiyl-N-{4-chloro-5-fluoro-2-{4-methyl-5-
{(@etrahydrofuran-3-ylamino)methyl}-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide;

[00455] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-({(2-
methoxyethyl)(methyljamino)methyl)—4~methyl~4H~1 2, 4-triazol-3-
yhphenyl)benzenesulfcnamide;

[00456] 4-tert-butyl-N-(4-chioro-2-{4-isopropyl-5-(4-methyltetrahydro-
2H-pyran-4-yl)-4H-1,2 4-triazol-3-yl)phenyi}benzenesulfonamide;

[00457] 4-tert-butyl-N-(4-chloro-5-flucro-2-(4-methyl-5-{(4-
methylpiperazin-1-yiymethyl)-4H-1,2,4-triazol-3-
yI)phenyl)benzenesulfonamide:

[00458] 4-tert-butyl-N-{4-chloro-5-flucro-2-{4-methyl-5-({tetrahydro-
2H-pyran-4-ylamino)methyl)-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide; '

[00459] (S)-4-tert-butyl-N-(4-chloro-2-(4-(1-{methylsuifonyl)pyrrolidin-
3-yl}-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
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[00460] 4-teri-butyl-N-(4-chioro-5-fluoro-2-(4-isopropyl-5-
{morphoilinomethyl}-4H-1,2, 4-triazol-3-yl)phenyl)benzenesulfonamide;
[0D461] N-(2-(4-(1H-pyrazol-3-yl)-4H-1,2 4-triazol-3-yl)-5-chlorophenyl}-
4-chloro-3-(triflucromethyl}benzenesuifonamide;

[00462] 4-chloro-N-(5-chlore-2-(5-methyl-4-(1H-pyrazol-3-yl}-4H-1,2 4-
triazol-3-yl) phenyl}-3-(trifluoromethyl)benzenesulfonamide;

[00463] 4-chloro-N-(5-chloro-2-(4-phenyl-4H-1,2 4-triazol-3-yl)phenyl)-3-
(trifluoromethyl)benzenesulfonamide;

[00464] N-(2-(a-(1 H—pyrazol~3;yi)-4H-1 .2,4-triazol-3-yi)-5-chloro-4-
fluorophenyl)-4-chloro-3-{triffluoromethyl)benzenesulfonamide;

[00465] 5-{4-chloro-2-(4-chloro-3-{trifluocromethyl)phenylsulfonamido)-5-
-fluorophenyi)-4-{1 H-pyrazol-3-yl)-4H-1,2,4-triazole-3-carboxamide; and
[0D466] N-(2-([1,2 4]triazolo[4,3-a]pyrimidin-3-yl}-4-chlorophenyl}-4-
tert-butylbenzenesulfonamide. .

[00467] Compositions that Mcdulate Chemokine activity

[ob4a6s] In another aspect, the present invention provides compositions
that modulate chemokine activity, specifically CCR2 activity or CCRS activity.
Generally, the compositions for modulating cherokine receptor activity in
humans and animals will comprise a pharmaceutically acceptable excipient or
dituent and a compound having the formuia provided above as formula (1).
[00469] The term "composition” as used herein is intended to
encompass. a product comprising the specified ingredients in the specified
amounts, as well as any product which resutts, directly or indirectly, from
combination of the specified ingredients in the specified amounts. By
"phamaceutically acceptable” it is meant the carrier, diluent or excipient must
be compatibie with the other ingredients of the formulation and not deleterious
to the recipient thereof.

[00470] The pharmaceutical compositions for the administration of the
compounds of this invention may conveniently be presented in unit dosage
form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing the active ingredient into

association with the carrier which constitutes one or more accessory
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ingredients. In general, the pharmaceutical compositions are prepared by
uniformly and intimately bringing the active ingredient into association with a
liquid carrier or a finely divided solid carrier or both, and then, if necessary,
shaping the product into the desired formulation. In the pharmaceutical
composition the active object compound is included in an amount sufficient to
produce the desired effect upon the process or condition of diseases.
[ooar1} The phammaceutical compositions containing the active
ingredient may be in a form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions, dispersible powders or
granules, emulsions and self emulsifications as described in U.5. Pat. No.
6,451,339, hard or soft capsules, or syrups or elixirs. Compositions intended
for oral use may be prepared according to any method known to the art for the
manufacture of phamaceutical compositions. Such compositions may
contain one or more agents selected from sweetening agents, flavoring
agents, coloring agents and preserving agents in order o provide
phamaceutically elegant and palatable preparations. Tablets contain the
active ingredient in admixture with other non-texic phamaceutically
acceptable excipients which are suitable for the manufacture of tablets.
These excipients may be, for example, inert diluents such as cellulose, sificon
dioxide, aluminum oxide, calcium carbonate, sodium carbonate, glucose,
mannitol, sorbitol, lactose, calcium phosphate or sodium phosphate;
granulating and disintegrating agents, for example, com starch, or alginic
acid; binding agents, for exampie PVP, cellulose, PEG, starch, gelaiin or
acacia, and lubricating agents, for example magnesium stearate, stearic acid
or tale. The tablets may be uncoated or they may be coated enterically or
otherwise by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as glyceryl monostearate or
glyceryl distearate may be employed. They may also be coated by the
techniques described in the U.S. Pat. Nos. 4,256,108; 4,166,452; and
4,265,874 to form osmotic therapeutic tablets for control release.

[00472] Formutations for oral use may also be presented as hard gelatin
capsules wherein the active ingredient is mixed with an inert solid diluent, for
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example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin
capsules wherein the active ingredient is mixed with water. or an oil medium,
for example peanut oil, liquid paraffin, or olive oit. Additionally, emulsions can
be prepared with a non-water miscible ingredient such as oils and stabilized
with surfactants such as mono-diglycerides, PEG esters and the like.
[00473] Aqueous suspensioné contain the active materials in admixture
with excipients suitable for the manufacture of aqueous suspensions. Such
excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylicellulose,
sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents may be a naturally-oceurring phoéphatide, for
example lecithin, or condensation products of an alkylene oxide with fatty
acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohcls, for example
heptadecaethyleneoxycetanocl, or condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with pariial esters derived from fatty acids and hexitol anhydrides, for
example polyethylene sorbitan monooleate. The aqueocus suspensions may
also contain one or more preservatives, for example ethyl, or n-propyl, '
p-hydroxybenzoate, one or more coloring agents, one or more flavoring
agents, and one or more sweetening agents, such as sucrose or saccharin.
[00474] Oily suspensions may be formulated by suspending the active
ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or
coconut oil, or in a mineral oil such as liquid paraffin. The oily suspensions
may contain a thickening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agents such as those set forth above, and flavoring
agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti oxidant such as
ascorbic acid.

[00475]) Dispersible powders and granuies suitable for preparation of an
agqueous suspension by the.addition of water provide the active ingredient in

admixture with a dispersing or wetting agent, suspending agent and one or
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rmore preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
excipients, for example sweetening, flavoring and coloring agents, may also
‘be present.

[00476] The pharmaceutical compositions of the invention may also be
in the form of oil in water emulsions. The oily phase may be a vegetable oil,
for example clive oil or arachis oil, or a mineral oil, for example liquid paraffin
or mixtures of these. Suitable emuisifying agents may be naturally-occurring
gums, for example gum acacia or gum tragacanth, naturally-occurring
phosphatides, for exampie soy bean, lecithin, and esters or partial esters
derived from fatty acids and hexitof anhydrides; for example sorbitan
monooleate, and condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan monocoleate. The
emulsions may also contain sweetening and flavoring agents.

[00a77] Syrups and elixirs may be formulated with sweetening agents,
for example glycerol, propylene glycol, sorbitol or sucrose. Such formulations
may also contain a demulcent, a preservative. and tlavonng and coloring
agents. Oral solutions can be prepared in combination with, for example,
cyclodextrin, PEG and surfactants. -

[00478] The pharmaceutical compositions may be in the form of a sterile
injectable agueous or oleaginous suspension. This suspension may be
formulated according to the known art using those suitable dispersing or
welting agents and suspending agents which have been mentioned above.
The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non toxic parenterally acceptable diluent or solvent, for
example as a solution in 1,3-butane dicl. Among the acceptable vehicles-and
solvents that may be employed are water, Ringer's solution and isotonic
sodium chloride solution. In addition, sterile, axed oils are conventionally
employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono- or diglycerides. in
addition, fatty acids such as oleic acid find use in the preparation of

injectables.
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[00479] The compounds of the present invention may alsobe
administered in the form of suppositories for rectal administration of the drug.
These compositions can be prepared by mixing the drug with a suitable non-
irritating excipient which is solid at ordinary temperatures but liquid at the '
rectal temperature and will therefore melt in the recturn to release the drug.
Such materials are cocoa butter and polyethylene glycols. Additionally, the
compounds can be administered via ocular delivery by means of solutions or
ointments. Still further, transdermal defivery of the subject compounds can be
accomplished by means of iontophoretic patches and the like.

[00480] For topical use, creams, ointments, jellies, solutions or
suspensions containing the compounds of the present invention are
employed. As used ilerein, topical application is also meant to include the
use of mouth washes and gargles.

[00481] The pharmaceutical compositions and methods of the present
invention may further comprise other therapeutically active compounds as
noted herein, such as those applied in the treatment of the above mentioned
pathological conditions.

[00482] In one embodiment, the present invention provides a -
composition consisting of a pharmaceutically acceptable carrier and a

compound of the invention.

{00483} Methods of Treatment

[00484] Depending on the disease to be freated and the subiect's
condition, the compounds and compositions of the present invention may be
administered by oral, parenteral (2.g., intramuscular, intraperitoneal,
intravenous, ICV, intracisternal injection or infusion, subcutaneous injection,
or implant), inhalation, nasal, vaginal, rectal, sublingual, or topical routes of
administration and may be formulated, alone or together, in suitable dosage
unit formulations containing conventional non toxic phamaceutically
acceptable carriers, adjiuvants and vehicles appropiiate for each rouse of
administration. The presentinvention also contemplates administration of the
compounds and compositions of the present invention in a depot formulation.
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[00485] In the treatment or prevention of conditions which require
chemokine receptor modulation an appropriate dosage level will generally be
about 0.001 to 100 mg per kg paﬁent body weight per day which can be
administered in single or multiple doses. Preferably, the dosage level will be
about 0.01 to about 25 mg/kg per day; more preferably about 0.05 to about
10 mg/kg per day. A suitable dosage level may be about 0.01 to 25 mg/kg
per day, about 0.05 to 10 mg/kg per day, or about 0.1t0 5 mg/kg per day.
Within this range the dosage may be 0.005 to 0.05, 0.05 to 0.5, 0510 5.0, or
5.0 to 50 mg/kg per day. For oral administration, the compositions are
preferably provided in the form of tablets containing 1.0 to 1000 milligrams of
the active ingredient, particularly 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.0,
100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 800.0,
ar!d 1000.0 milligrams of the active ingredient for the symptomatic adjustment
of the dosage to the patient to be treated. The compounds may be
administered on a regimen of 1 to 4 times per day, preferably once or twice
per day.

[0048€] it will be understood, however, that the specific dose level and
frequency of dosage for any particular patient may be varied and will depend
upon a variety of factors including the activity of the specific compound
employed, the metabolic stability and length of action of that compound, the
age, body weight, hereditary characteristics, general health, sex, diet, mode
and time of administration, rate of excretion, drug combination, the severity of
the particutar condition, and the host undergoing therapy.

J00487) In stilt other embodiments, the present methods are directed to
the treatment of allergic diseases, wherein a compound or composition of the
invention is administered either alone or in combination with a second
therapeutic agent, wherein said second therapeutic agent is an antihistamine.
When used in combination, the practitioner can administer a combination of
the compound or composition of the present invention and a second
therapeutic agent. Also, the compound or composition and the second
therapeutic agent can be administered sequentially, in any order.

[00488] The compounds and compositions of the present invention can

be combined with other compounds and compositions having related utilities
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to prevent and treat the condition or disease of interest, such as inflammatory
conditions and diseases, including inflammatory bowel disease, allergic
diseases, psoriasis, atopic dermatitis and asthma, and those pathologies
noted above. Selection of the appropriate agents for use in combination
therapies can be made one of ordinary skill in the art. The combination of
therapeutic agents may act synergistically to effect the treatment or
prevention of the various disorders. Using this approach, one may be able to
achieve therapeutic efficacy with lower dosages of sach agent, thus reducing
the potential for adverse side effects.

[00489] In treating, preventing, ameliorating, controlling or reducing the
risk of inflammation, the compounds of the present invention may be used in
conjunbtion with an anti-inflammatory or analgesic agent such as an opiate
agonist, a lipoxygenase inhibitor, such as an inhibitor of 5-lipoxygenase, a
cyclooxygenase inhibitor, such as a cyclooxygenase-2 inhibitor, an interleukin
inhibitor, such as an interfeukin-1 inhibitor, an NMBDA antagonist, an inhibitor
of nitric oxide or an inhibitor of the synthesis of nitric oxide, a non-steroidal
anti-inflammatory agent, or a cytokine-suppressing anti-inflammatory agent,
for exampie with a compound such as acetaminophen, aspirin, codeine,
biologital TNF sequestrants, fentanyl, ibuprofen, indomethacin, ketorolac,
morphine, naproxen, phenacetin, piroxicam, a steroidal anaigesic, sufentanyl,
sunlindac, tenidap, and the like.

[00490] Similarly, the compounds of the present invention may be
administered with a pain reliever; a potentiator such as caffeine, an H2-
antagonist, simethicone, aluminum or magnesium hydroxide; a decongestant
such as pseudophedrine; an antitussive such as codeine; a diuretic; a
sedating or non-sedating antihistamine; a very late antigen (VLA-4)
antagonist; an immunosuppressant such as cyclosporin, tacrolimus,
rapamycin, EDG receptor agonists, or other FK-506 type
immunosuppressants; a steroid; a non-steroidal anti-asthmatic agent such as
a B2-agonist, leukotriene antagonist, or leukotriene biosynthesis inhibitor; an ~
inhibitor of phosphodiesterase type IV (PDE-IV); a cholesterol lowering agent

such as a HMG-CoA reductase inhibitor, sequestrant, or cholesterol

64



t-Bu HF C H Me -C(0)CH3 59 t-Bu H F C
HM -CHOHCH3 60 t-Bu HF G HM C =

wo 2008fdofa 1 “PCT/US2007/015808

absorption inhibitor; and an anti-diabetic agent such as insulin, a-glucosidase
inhibitors or ghitazones. '

{00491} The weight ratio of the compound of the present invention to the
second active ingredient may be varied and will depend upon the effective
dose of each ingredient. Generally, an effective dose of each will be used.
Thus, for example, when a compound of the present invention is combined
with an NSAID the weight ratio of the compound of the present invention to
the NSAID will generafly range from about 1000:1 to about 1:1000, preferably
about 200:1 to about 1:200. Combinations of a compound of the present
invention and other active ingredients will generally-aiso be within the
aforerﬁentioned range, but in each case, an effective dose of each active
ingredient should be used.

[00492] Methods of Treating or Preventing CCR2-mediated
Conditions or Diseases -

[00483] in yet another aspect, the present invention provides rﬁethods-of
treating or prever{ting a CCR2-mediated condition or disease by administering
to a subject having such a condition or disease a therapeutically effective
amount of any compound of formula {f) above. Compounds for use in the
present methods include those compounds according to formula (1), those
provided above as embodiments, those specifically exemplified in the
Examples below, and those provided with specific structures herein. The
“subject” is defined herein to include animals such as mammals, including, but
not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs,
cats, rabbits, rats, mice and the like. in preferred embodiments, the subject is
a human.

fo0494] As used herein, the phrase “CCR2-mediated condition or
disease” and related phrases and terms refer to a condition or disease
characterized by inappropriate, i.e., less than or greater than normal, CCR2
functional activity. Inappropriate CCR2 functional activity might arise as the
result of CCR2 expression in cells which normally do not express CCR2,
increased CCR2 expression (leading to, e.g., inflammatory and
immunoregulatory disorders and diseases) or decreased CCR2 expression.
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Inappropriate CCR2 functional activity might also arise as the result of MCP-1
secretion by cells which normally do not secrete MCP-1, increased MCP-1
expression (leading to, e.g., inflammatory and immunoregulatory disorders
and diseases) or decreased MCP-1 expression. A CCR2-mediated condition
or disease may be completely or partiall.y mediated by inappropriate CCR2
functional activity. However, a CCR2-mediated condition or disease is one in
which modulation of CCR2 resulis in some effect on the underlying condition
or disease (e.g., a CCR2 antagonist results in some improvement in patient
well being in at least some patients). Furthermore, MCP-2, 3 and 4 are also
CCR2 ligands.
[00495] in one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
7 subject a safe and effective amount of the compound or composition of the
invention. .
[00496] in. one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving adrﬁinistering toa '
subject a safe and effective amount of the compound or compasition of the
invention, where the CCR2-mediated condition or disease is atherosclerosis.
[00497] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the compound or compositioﬁ of the
invention, where the CCR2-mediated condition or dissase is restenosis.
[00498] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is multiple
sclerosis.
[00499] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and eﬁéctive amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is selected from the
group consisting of inflammatdry bowel disease, renal fibrosis, rheumatoid
arthritis, obesity and non-insulin-dependent diabeles.
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[00500] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is type 2 diabetes.
[o0501] In one embodiment, the present invention provides a method of
treating-a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is selected from the
group consisting of chronic obstructive pulmonary disease, idiopathic
pulmonary fibrosis and idiopathic pneurhonia.syndrome.

[00502] " In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the compound or composition of the
invention, where' the administering is oral, parenteral, rectal, transdermat,
sublingual, nasat or topical. ' '

[00503] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease invoiving administering to a
subject a safe and effective amount of the compound or composition of the
invention, where the compound is administered in combination with an anti-
inflammatory or analgesic agent.

' [00504] tn one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the compound or compeosition of the
invention, where an anti-inflammatory or analgesic agent is also administered.
[06505] In one embodiment, the present invention provides a method of
modulating CCR2 function in a cell, where the CCR2 function in the cell is
modulated by contacting the cell with a CCR2 modulating amount of the
compound of the present invention.

- [0G506] In one embodiment, the present invention provides a method of

treating a CCR2-mediated condition or disease involving administering to a

subject a safe and effective amount of the compound or composition of the

invention, where the disease is selected from the group consisting of
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pulhonaw fibrosis, transplantation rejection, graft-versus-host disease and
cancer.

fo0507] In yet other embodiments, the present methods are directed to
the treatment of psoriasis wherein a compound or composition of the
invention is used alone or in combination with a second therapeutic agent
such as a corticosteroid, a lubricant, a keratolytic agent, a vitamin D3
derivative, PUVA and anthralin.

[00508] In other embodiments, the present methods are directed to the
treatment of atopic dermatitis using a compound or compasition of the
invention either alone or in combination with a. second therapeutic agent such
as a lubiicant and a corticosteroid. )

[00509] In further embodirﬁenis, the present methods are directed to the
treatment of asthma using a compound or composition of the invention either
alone or in combination with a second therapeutic agent such as a f2-agonist

and a corticosteroid.

[00510]  Methods of Treating or Preventing CCR9-mediated
Conditions or Diseases

[o0511] In yet another aspect, the present invention provides methods of
treating or preventing a CCR9-mediated condition or ‘disease by administering
to a subject having such a condition or disease a therapeutically effective
amount of any compound of formula (1) above. Compounds for use in the
present methods include those compounds according to formula (1}, those
provided above as embodiments, those specifically exemplified in the
Examples below, and those provided with specific structures herein, The
“subject” is defined herein 1o include animals such as mammals, including, but
not limited to, primates (e.g., humans}, cows, sheep, goats, horses, dogs,
cats, rabbits, rais, mice and the like. In preferred embodiments, the subject is
a human.

[00512] As used herein, the phrase “CCR9-mediated condition or
disease” and related phrases and terms refer to a condition or disease
characterized by inappropriate, i.e., less than or greater than normal, CCR9
functional activity. inappropriate CCRO functional activity might arise as the
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result of CCR@ expression in cells which normally do not express CCRS,
increased CCRY expression (leading to, e.g., inflammatory and
immuncregulatory disorders and diseases) or decreased CCR9 expression.
Inappropriate CCRY functional activity might also arise as the result of TECK
secretion by cells which nommally do not secrete TECK, increased TECK
expression (leading to, e.g., inflammatory énd immunoregulatory disorders
and diseases) or decreased TECK expression. A CCR9-mediated condition
or disease may be completely or partially mediated by inappropriate CCR2
functional activity. However, a CCR8-mediated condition or disease is one in
which modulation of CCR9 results in some effect on the underlying condition
or disease (e.g., a CCR9 antagonist results in some improvemeht in patient
well being in at ieast some patients). '

{00513] The term “therapeutically effective amount” means the amount
of the subject compound that will elicit the biological or medical response of a
cell, tissue, system, or animal, such as a human, that is being sought by the
researcher, veterinarian, medical doctor or other treatmént provider.

{oo514) Diseases and conditions associated with inflammation, immune
disofders, infection and cancer can be treated or prevented with the present
compounds, compositions, and methods. In one group of embodiments,
diseases or conditions, including chronic diseases, of humans or other
species can be treated with inhibitors of CCR9 function. These diseases or
conditions include: (1) allergic diseases such as systemic anaphylaxis or
hypersensitivity responses, drug allergies, insect sting allergies and food
allergies, (2) inflammatory bowel diseases, such as Crohn's disease,
ulcerative colitis, ileitis and enteritis, {3) vaginitis, (4) psoriasis and
inflarmmatory dermatoses such as demmatitis, eczema, atopic dermatitis,
allergic contact dermatitis, urticaria and pruritus, (3) vasculitis,

(6) spondyloarthropathies, (7) sclerodermna, (8} asthma and respiratory
allergic diseases such as allergic asthma, allergic rhinitis, hyperéensitivity tung
diseases and the like, (8} autoimmune diseases, such as fibromyalagia,
scleroderma, anky!osing spondylitis, juvenile RA, Still's disease, polyarticular
juvenile RA, pauciarticular juvenile RA, polymyalgia rheumatica, rheumatoid
arthritis, psoriatic arthritis, osteoarthritis, polyarticular arthritis, multiple

69



HH4- NH M 74 t-Bu HF HHE M 75
t-Bu HHCI HH6 NHH 76 t-Bu HF CH

WO 2008/010934 PCT/US2007/015808

sclerosis, systemic lupus erythematosus, type | diabetes, type |l diabetes,
glomerulonephritis, and the tike, (10) graft rejection (including allograft
rejection), (11) grafi-v-host disease (including both acute and chronic),

{12) other diseases in which undesired inflammatory responses are to be
inhibited, such as atherosclerosis, myositis, neurodegenerative diseases (e.g.,
Alzheimer's disease), encephalitis, meningitis, hepatitis, nephritis, sepsis,
sarcoidosis, allergic conjunctivitis, ofilis, chronic cbstructive putmonary

- disease, sinusitis, Behcet's syndrome and gout, (13) immune mediated food
allergies such as Coeliac (Celiac) disease (14) pulmonary fibrosis and other
fibrotic diseases, and (15) imritable bowei syndrome.
[00515] in another group of embodiments, diseases or conditions can be
treated with modulators and agonists of CCR9 function. Examples of
diseases to be treated by modulating CCR9 function include cancers,.
cardiovascular diseases, diseases in which angiogenesis or
neovascularization play a role (neoplastic diseases, retinopathy and macular
degeneration), infectious diseases {viral infections, e.g., HIV infection, and
bacterial infections) and immunosuppressive diseases such as organ
transplant conditions and skin transplant conditions. The term “organ
transplant conditions” is means to include bone marrow transplant conditions
and solid organ {e.g., kidney, liver, lung, hear, pancreas or combination
thereof) transpiant conditions. . )
[00516] Preferably, the present methods are directed to the treatment of
diseases or conditions selected from inflammatory bowel disease including
Crohn's disease and Ulcerative Colitis, allergic diseases, psoriasis, atopic
dermatitis and asthma, autoimmune disease such as rheumatoid arthritis and
immune-mediated food allergies such as Coelaic disease.
[00517]) In yet other embodiments, the present methods are directed to
the treatment of psoriasis where a compound or composition of the invention
is used alone or in combination with a second therapeutic agent such as a
cbrticosteroid, a lubricant, a keratolytic agent, a vitamin D3 derivative, PUVA
and anthralin.
[00518] In other embodiments, the present methods are dire&ed to the
treatment 6f atopic dermatitis using a compound or composition of the
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invention either alone or in combination with a second therapeutic agent such
as a lubricant and a corticosteroid. _
[00518] in further embodiments, the present methods are directed to the
treatment of asthma using a compound or composition of the invention either
alone or in combination with a second therapeutic agent such as a pf2-agonist
and a corticosteroid.

[0G520] Preparation of modulators

[00521] The following examples are offered to illustrate, but not to limit,
the claimed invention.

[00522] Additionally, those skilled in the art will recognize that the
molecules claimed in this patent may be synthesized using a variety of
standard organic chemistry transformations.

[00523] Certain general reaction types employed widely to synthesize
target compounds in this invention are summarized in the examples.
Specifically, generic procedures for sulfonamide formation, pyridine N-oxide
formation and 2-aminophenyl-arylmethanone synthesis via Friedel-Crafts type
approaches are given, but numerous other standard chemistries aré
described within and were employed routinely. |

[00524] While not intended to be exhaustive, representative synthetic
organic transformations which can be used to prepare compounds of the
invention are included below.

[00525] These representative transformations include; standard
functional group manipulations; reductions such as nitro to amino; oxidations
of functional groups including alcohols and pyridines; aryl substitutions via
IPSO or other mechanisms for the introduction of a variety of groups including
nitrile, methyi and halogen; protecting group introductions and removais;
Grignard formation and reaction with an electrophile; metal-mediated cross
couplings including but not limited to Buckwald, Suzuki and Sonigashira
reactions; halogenations and other electrophilic aromatic substitution
reactions; diazonium salt forrmations and reactions of these species;
etherifications; cyclative condensations, dehydratiohs, oxidations and
reductions leading to heteroaryl groups; aryl metallations and
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transmetallations and reaction of the ensuing aryl-metal species with an
electrophile such asan acid chloride or Weinreb amide; amidations;
esterifications; nucleophilic substitution reactions; alkylations; acylations;
sulfonamide formation; chlorosulfonylations; ester and related hydrolyses, and
the iike.

[00526} Certain rolecules claimed in this patent can exist in different
ehantiomeﬁc and diastereomeric.forms and all such variants of these
compounds are within the scope of the invention.

[00527] = In the descriptions of the syﬁtheses that foliow, some precursors
were obtained from commercial sources. These commercial sources include
Aldrich Chemical.Co., Acros Organics, Ryan Scientific Incorporated, Oakwood
Products Incorporated, Lancaster Chemicals, Sigma Chemical Co., Lancaster
" Chemical Co., TCl-America, Alfa Aesar, Davos Chemicals, and GFS
Chemicals.

[00528] Compounds of the invention, including those listed in the table of
activities, can be made by the methoeds and apprdaches described in the
following experimental section, and by the use of standard organic chemiistry

transformations that are well known to those skilled in the art.

[00529] Examples

[00530] The above compounds and others within the scope of this
invention can be made and tested for activity using the following procedures.
[00531] Exemplary compounds used in the method of the invention and
in pharmaceutical compositions of the invention include but are not limited to
the compounds listed in Table 1. Pharnmnaceutically acceptable salis of the
compounds listed in Tabie 1 are also useful in the method of the invention and

in pharmaceuticat compositions of the invention.

Table 1: Exemplary compounds
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[00532] The above compounds and others within the scope of this
invention can be made and tested for activity using the following procedures.
{00533] Reagents and solvents used below can be obtained from
commercial sources such as Aldrich Chemicat Co. (Milwaukee, Wisconsin,
USA). "H-NMR were recorded on a Varian Mercury 400 MHz NMR
spectrometer. Significant peaks are tabulated in the order: muitiplicity (br,
broad; s, singlet; d, doublet; t, triplet; q, quartet; m, multipet} and number of
protons. Mass spectrometry resulis are reported as the ratio of mass over
charge, followed by the relative abundance of each ion (in parenthesis). In
tables, a single m/e value is reported for the M+H (or, as noted, M-H} ion
containing the most common atomic isotopes. Isotope patterns correspond to
the expected formula in all cases. Electrospray ionization (ESI) mass
spectrometry analysis was conducted on a Hewlett-Packard MSD
electrospray mass spectrometer using the HP1100 HPLC for sample delivery.
Normally the analyte was.dissolved.in methanol at 0.1 mg/mL and 1 microliter
was infused with the defivery solvent into the mass spectrometer, which
scanned from 100 to 1500 daltons. All compounds could be-analyzed in the
positive ESI mode, using acetonitrile / water with 19 formic acid as the
delivery solvent. The compoﬁnds provided below could also be analyzed in
the negative ESI mode, using 2 mM NH4OAc in acetonitrile / water as delivery

system.
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[00534) General Procedure A — exemplified for A-tert-Butyi-N-{4-chlorg-

2-hydrazinocarbony!-ghenyl)benzenesulfonamide

NH, O
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{00535] . Step 1: 2-Amino-5-chlorobenzoic acid (200 g, 1.17 mol) was
added to a solution of sodium hydrogen phosphate (497 g, 3.50 mol) in water
(2.4 L) at 70 °C and was stirred until homogeneous {~10 min}. 4-tert-
Butylbenzenesulfonyi chioride (353 g, 1.52 mol), dissoived in 800 mL feg
dioxane, was added to the stirfing aniline solution in a steady siream over a %%
hour period \ria a 1 liter addition funnel. The resuftant mixture was stirred at 70
°C ovemight. The following day, upon LCMS verification of consumption of the
anifine, the reaction mixture was divided into two equal portions for ease of
handling. Each portion was poured in a slow stream into two liters of rapidly
stirring 2 M HCIYH,O in a four liter Erlenmeyer flask. The resultant precipitate
was coliected by vacuum filtration and washed well with water. The precipitate
from each portion were subsequently combined and dried in vacuo to afford
320¢g 2-(4—tert«butyl~benzenesuIfonylamino}-5—chIoro-benzoic acid as an ofi-
white solid (87% yield): HPLC retention time = 2.76 minutes (Agitent Zorbax
SB-C18, 2.1X50 mm, 5, 35 °C, using a 1 mL/min flow rate, a 2.5 minute
-gradient of 20 - 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic
acid / 5% acetonitrile / 94.9% water, B = 0.08% formic acid / 5% water/ 94.9%
acetonitrile)); MS (ES) M+H expected 368.0, found 368.0.

{005386] Step 2: Thionyl chioride (300 mL, 4.11 mol) was introduced to a
1 liter round bottom flask fitted with a magnetic stir bar. 2-(4-tert-Butyl-
benzenesulfonylaming)-5-chioro-benzoic acid {80 g, 218 mmol) was added
under rapid agitation and the mixture was heated at reflux under a nitrogen
atmosphere. The reaction progress was monitored by the addition of a few
dropé of the reaction mixture into ~1 mL of 2.0 M dimethylamine in THF,
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followed by LCMS analysis. Complete conversion to the dimethyl amide was
observed at 1.25 h. The crude mixture was subsequenily concentraied in
vacuo to produce a thick yellow oil which was then dissolved in 100 mL
toluene and concentrated again to generate 2-(4-tert-butyl- '
benzenesulfonylamino)-5-chioro-benzoyl chloride as a pale yellow solid which
was utilized directly in the next step. )
[00537] Step 3: The crude 2-{4-fert-butyl-benzenesulfonylaminc)-5-
chlorobenzoyl chloride was dissolved in dichloromethane {300 mL) and
‘transferred to an addition funnel. Hydrazine hydrate (212 mL, 4.35 mol},
dissolved in 1.2 L dichloromethane in a 4 L Edenmeyer flask, was cooled to -
10 °C in a dry ice- acetone bath and the acyl chloride solufion was added in a
.slow stream to the stirring hydrazine solution over a 15 minute pericd. The
cold bath was subsequently removed following the addition and LCMS
analysis at 15 minutes indicated the reaction was complete. The resultant
reaction mixture was quenched with water {500 mL), resulting in a voluminous
white precipitate that was collected by vacuum filtration. The precipitate was
slurried in B00O mL ethyl acetate and acetic acid was added while stirriing until
a homogenecus solution was formed. The solution was transferred to a
separatory funnel and extracted with 3 X 100 mL of water. The agueous
phases were discarded and the organic phase was dried over sodium sulfate,
filtered, and concentrated /n vacuo to produce 4-tert-butyl-N-{(4-chloro-2-
hydrazinocarbonyl-phenyl)benzenesulfonamide (71 g) in an 85% yield: HPLC
retention time = 2.49 minutes; MS (ES) M+H expected 382.0, found 382.0.

[00538] 4-tert-Butyl-N-(4 5-difluoro-2-hydrazinocarbonyl-
phenyliberzenesulfonamide

WHa O 1. 50C,
. OH NaHPO, refiux
+ _— 0=§\ O=zg_
F Divxang G NH o 2. hydrazine o NH O
c /@)\N-NH;

HO OH pcM
70°C -10°C-n

I
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[00539])  4-tert-Butyl-N-{4,5-difluoro-2-hydrazinocarbonyl-
phenyl)benzenesulfonamide was synthesized from 2-amino-4,5-

difluorebenzoic acid according to general procedure A,

[00540] 4-tent-Butyl-N-{5-fluoro-2-hvdrazinocarbony!-
phenylibenzenesulfonamide

[00541] 4-tert-Butyl-N-{5-fluoro-2-hydrazinocarbonyl-

O
G o
NN

T

phenyl}benzenesulfonamide was synthesized from 2-amino-4-flucrobenzoic

acid according to general procedure A.

[00542]) 4-tert-Butyl-N-{5-chiorg-2-hydrazinacarbonyl-

phenylbenzenesulionamide

NH, O $ 1.50CK,
/@r‘l\oH NagHPO, O reflux

o Dioxane g NH O 2. hydrazing

Osg_ MO ' " BCM
g 70 % o - -10°G-n

[00543] 4-tert-Butyl-N-(5-fluoro-2-hydrazinocarbonyl- .

O=g.
d’ NH O
~NH3

Iz

Gl

phenylibenzenesuifonamide was synthesized from 2-amino-4-chlorobenzoic

acid according to general procedure A.

[00544F 4-ChloroﬁN-(S-chIoro—z-hvdrazinocarbonvl-ohenvl)-s-

triftuoromethyl-benzenesulfonamide
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i I
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[00545] 4-Chloro-N-(5-chloro-2-hydrazinocarbonyl-phenyl)-3-
trifluoromethyl-benzenesulfonamide was synthesized from 2-amino-4-
" chlorobenzoic acid according to general procedure A,

F00546] 4-Chloro-N-(5-chloro-4-fluo ro~2-hvdrazinocarbonvl—ohenvl)-S-

triflucromethyl-benzenesulfonamide

1 1
. Fa CF,
NH; 1 - 1.50CL
CFy
OH . NaHPO, o reflux
o

o

g Dioxane o'ﬁ‘NH J 2. tydeazine ’ el
o= 0 DCM NH,
F "S‘cl 0°C OH -10%C A ﬁ
O
(o} Ci
F

F

[c0547] 4-Chioro-N-{5-chloro-4-fluoro-2-hydrazinocarbonyl-phenyl)-3-
trifluoromethyl-benzenesulfonamide was synthesized from 2-amino-4-chloro-

5-fluorobenzoic acid according to general procedure A.

[o0548) General Procedurs B as exemplified for 4-terd-Butyl-N-{4-chloro-
S-flucre-2-hydrazinocarbonyl-phenyl} benzenesulfonamide

1. NaHCO,
Dicxang
NH; © HO 1.80CY,
Q)l\OH + _L O-- ) el O=g
¢ 2 NCS 6IS‘NH o 2. hydrazing & HH O
05 ACOH H DCM p-NHa
Q 80 9C -16°C -nt - H
F F
Ct

[00549] Step 1: 2-Amino-4-fluorobenzoic acid (25 g, 161 mrol) was
added to a solution of sodium bicarbonate (54.1 g, 645 mmol} in water (2.4 L)
at room temperature and was stirred until homogeneous. The resultant
solution was heated to 60 °C in an il bath. 4-ten-Bulbeenzenesﬁlfonyl
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chloride (45.0 g, 193 mmol), dissolved in 200 mL p-dioxane, was
subsequently added dropwise to the stirring aniline solution in a steady
stream over a 30 min perod. The reaction mixture was stirred at 60 °C
ovemight. The following day, upon LCMS verification of consumption of the
aniline, the solution was poured in a slow stream into one liter of rapidly
stirring 2 M HCI/H,C. The resuftant precipitate was collected by vacuum
filtration, washed thoroughly with water, and dried in vacuo to afford 46 g of 2-
{(4-tert-butyl-benzenesulfonylamino)-4-fluoro-benzoic acid as an off-white solid
(82% vyield): HPLC retention time = 2.68; MS {ES) M+H expected 352.0, found
352.0.

[00550] Step 2: 2-(4-tert-Butyl-benzenesulfonylamino)-4-flucro-benzoic
acid {23 g, 65.5 mmol) was added to 230 mL of stirring acetic acid in a 500
mL round bottom flask. i\l»,chlorosuccinimide {17.5 g, 131 mmol) was then
added and the mixiure heated to 80 °C under a N atmosphere. The reaction
was determined to be complete in seven hours according to LCMS analysis.
The heat bath was subsequently removed and the reaction was quenched via
the addition of 250 mL of a2 50% sclution of sodium metabisulfite. The mixture
immediately formed a thick white slurry which was allowed to stir for
approximately 15 minutes. Vacuum filtration of the slurry resulted in a white
solid that was washed with a small amount of water and dried in vacuo to
generate 22 g of 2-(4-tert-butyl-benzenesulfonylamino)-5-chloro-4-fluoro-
benzoic acid (white solid, 87% yield): HPLC retention time = 2.87 minutes; MS
(ES) M+H expected 386.0, found 388.0.

{00551] Step 3: Thionyl chioride (220 mL, 3.02 mol) was introduced to a
1 L round bottom flask fitied with a magnetic stir bar. 2-(4-tert-Butyl-
benzenesulfonylamino)-5-chloro-4-fluorc-benzoic acid (22 g, 57.0 mmol) was
added under rapid agitation and the mixture was heated at reflux under a
nitrogen atmosphere- The reaction progress was monitored by the addition of
a few drops of the reaction mixture into ~1 mL of 2.0 M dimethylamine in THF,
followed by LCMS analysis. Complete conversion to the dimethyl amide was
observed at 1.25 h. The crude mixture was subsequently concentrated in
vacuo to produce an orange oil. Hexane (50 mlL) was added io the flask and
the mixture concentrated again to afford 2-(4-tert-butyl-
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benzenesulfonylamino}-S-chioro-benzoyl cﬁloride as an orange crystalline
solid which was utilized direction in the next step.

[00552] Step 4: The crude 2-(4-tert-butyl-benzenesulfonylamino)-5-
chloro-4-fluoro-benzoyl chloride (57.0 mmol) was dissolved in
dichloromethane (100 mL) and transferred to an addition funnel. Anhydrous
hydrazine (44 mi, 1.38 mol), dissalved in 300 mL dichloromethane in a one
liter Erlenmeyer flask, was cooled to -10 °C in a dry ice- acetone bath and the
acyl chioride solution was added in a slow stream to the stiring hydrazine
solution over a 15 minute period. The cold bath was subsequently removed
following the addition and LCMS analysis at 15 minutes indicated the reaction
was complete. The resultant reaction midture was quenched with water (200
mL), resulting in a voluminous white precipitate that was collected by vacuum
filtration. The precipitate was slurried in 500 mb ethyl acetate and acetic acid
was added while stirring untit a homogeneous solution was formed. The
solution was transferred to a separatory funnel and extracted with 2 X 50 mL
of water. The aqueous phases were discarded and the organic phase was
dried over sodium sulfate, filtered, and concentrated in vacuo te preduce 4-
tert-butyl-N-(4-chloro-5-fluoro-2-hydrazinocarbonyl-phenyl)-
benzenesulfonamide (16 g) in a 71% yield: HPLC retention time = 2.63
minutes; MS (ES) M+H expected 400.0, found 400.0. '

{00553] 4-tert-Butyl-N-{4-chloro-3-fluoro-2-hydrazinocarbonyl-phenyl}

benzenesulfonamide

1. NaHCO,
Diogxane
tHx O H0 1. SOCK,
OH B0 °C o reflux o
* —_———- = =

F 2. NCS 6,5 “NH O 2. hydrazine c;w“';‘NH [o]
' °;;§\ ACOH H OcM N
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F
a (o]

[G0554] 4-tent-Butyl-N-{4-chloro-3-fluoro-2-hydrazinocarbonyi-
phenyl}benzenesulfonamide was synthesized from 2-amino-6-fluorobenzoic
acid according to general procedure B.

-NH
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[00555] -General Proceduie C as exemplified for 4-tert-Butyl-N-[4-chloro-
2-(5-ethvl-4-methyl-4H-[ 1,2 Altriazol-3-y}-5-fluoro-phenvl]-

benzenesulfionamide

MeQ
MeO
MeQ’ O,

g::s‘uh o e
MeNH,, AcOH i \>‘/
Dioxane, 130 °C N

' NHNH, 3 \

F ’ F

ci cl

[00556] A 25 mL scintillation vial was charged with 4-tert-butyl-N-(4-
chloro-3-fluoro-2-hydrazinocarbonyl-phenyl}-benzenesulionamide (1.0 g, 2.51
mmol) and trimethyl orthopropionate (0.534 mlL, 3.76 mmol), and then stirred
for 1 h at 45 °C. To the above reaction mixture was added methylamine (3.75
mbL, 2.0 M in THF), AcOH {0.125 mL)}, and dioxane (10 mL). The vial was
sealed, heated to 130 °C, and stirred overnight. The following day, the
reaction mixture was cooled to 0 °C to induce precipitation of the-product. The
resultant white solid was filtered and dissolved in EtQAc {50 mL). The
organics were subsequently washed with saturated NaHCO; solution {25 mL),
saturated NH.4Cl solution (25 mlL), water (25 mL}, and brine {25 mL); dried
with Na,50,, and concentrated in vacuo to afford the titie compound as a
white solid (0.3 g) in 27% yieid: 'H NMR (400 MHz, CDCls) § 7.62-7.57 (m,
3H), 7.36 (d, 2H}, 7.25 (d, 1H}, 3.32 (s, 3H), 2.75 (q, 2H), 1.45 (t, 3H), 1.30
(s, 9H), MS (ES) M+H expected 451.0, found 451.0. ' '

[00557] General Procedure B exemplified for 4-tert-Butyl-N-[4-chioro-5-
fluoro-2-{4-methvi-5-oxazol-4-yi-4H-[1 .2 4]triazol-3-yi)-phenyl]-

benzenesulfonamide
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[00558] A 25 mL scintillation vial was charged with oxazole-4-carboxylic
acid methylamide (132 mg, 1.0 mmol), POCl; (0.27 mL, 3 mmol), pyridine
(0.48 ml, 6 mmof) and CH3CN (10 mL). The vial was sealed, heated to 40
°C, and stirred for four hours, The volétiles were then evacuated in vacuo and
to the residue was added 4-tert-butyl-N-(4-chloro-5-fluoro-2-
hydrazinocarbonyl-phenyl}-benzenesulfonamide (400 mg, 1.0 mmol),
diisopropylamine {2.0 mL), and dioxane (2.0 mL). The vial was sealed,
heated to 130 °C, and stirred for two hours. The volatiles were then removed
in vacuo, and the residue was purified via automated silica gel
chromatography and then HPLC 1o afford 4-tert-butyl-N-[4-chloro-5-fluoro-2-
{4-methyl-5-oxazol-4-yi-4H-[1,2 4]triazol-3-yi)-phenyl}-benzenesulfonamide as
a white powder: 'H NMR (400 MHz, CDCl,) 5 9.72 {s, 1H), 8.48 {d, 1H), 8.04
{d, 1H), 7.67 (d, 1H), 7.50 (d, 2H), 7.33 (d, 1H), 7.3 (d, 2H), 3.59 (s, 3H), 1.23
(s, 9H), MS (ES) M+H expected 490.1, found 490.0.

[00559] General Procedure E exemplified for 4-tert-Butyl-N-f4-chloro-2-
(5-isopropoxymethyl-4-methyi-4H-[1,2 41triazol-3-vl}-phenyll-

benzenesulfonamide

>b N
=\ P o 1} {COGR;, DGM ' =40

) . l’s\
¢ 'NH O + Yo\)kcm 2)a) SOCH, Pyrigine o H ",‘_h{)___/o_<
MHNH, b) Toluena, reflux )
3} MeNH; 1}
c o]

[o0560] Step 1: Oxalyl chloride (0.1¢ mL, 2.20 mmol) was added to a
solution of isopropoxyacetic acid (200 mg, 1.69 mmof) in dichloromethane (17

mL) and stirred at room temperature for 2 hours. The reaction was
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concentrated and 3 niL of THF was added. The acid chioride solution was
subsequently slowly added to a solution of 4-fért-butyl—N-{4-chEoro—2—
hydrazinocarbonyl-phenyl)-benzenesulfonamide (645 mg, 1.69 mmol} in 10
mb of THF at 0 °C. After the reaction was stirred for 1 h, it was quenched with
water and diluted with ethyl acetate. The agueous phase was extracted with
ethyl acetate (3x) and dichloromethane (2x), and the combined organic layers
were dried over magnesium sulfate and concentréted in vacuo. The crude
reside was purified by flash column chromatography (0-100% ethyl acetate in
hexane) to yield 4-ten—butyl-N-{4-chloro-2—.[N'—(2—isopropoxy—acetyl)~
hydrazinocarbonyl}-phenyl}-benzenesulfonamide as a yellow solid.

[00561] Step 2: Thionyl chioride was added to a solution of 4-tert-butyl-
N-{4-chloro-2-{N'-(2-isopropoxy-acetyl)-hydrazinocarbonyl}-phenyl}-
‘benrenesulfonamide (150 ma, 0.312 mmol} and pyridine (66 plL, 0.811 mmol}
in diethyl ether (3 mL). The resultant solution was stirred for 18 h at room
temperature followed by removal of the volatiles in vacuo. 2 ml. toluene was
subsequently added and the reaction was heated at reflux for 5 h. The
resultant solution was concentrated at reduced pressure and the residue
purified via flash column chromatography (0-50% ethyl acetate in hexane) to
afford 4-tert-butyl-N-[4-chloro-2-(5-isopropoxymethyl-[1,3,4Joxadiazol-2-yl}-
phenyl}-benzenesulfonamide as a white solid.

[00562] Step 3: In a pressure vessel, 4-teri-butyl-N-[4-chloro-2-(5-
isopropoxymethyl-{1,3 4]Joxadiazol-2-yl}-phenyl}-benzenesulfonamide (71 mg,
0.15 mmol) and methyl amine (40% in Hz0, 1.5 mL, 0.6 mmol} were heated at
135 °C for 18 h. The reaction was cooled to room temperature, concentrated
in vacuo, and the residue purified by flash column chromatography (0-50%
ethyl acetate in hexane) to yield the title compound as a white solid: MS (ES)
M+H expected 477.2, found 477.1.

[00563] General Procedure F exemphified for 4-tert-Butyi-N-{4-chioro-2-
{}-4H-41,2 4ltriazol-3-yl]-

4-methyl-5-({5-methyl-oxazol-4- henyil-

benzenesulfonamide

20



_ 1391-Cu HF C HMe 140 t-Bu HF C H
Me HH 141t-Bu HHC H H

WO 2008/010934 PCT/US2007/015808
iy . T
O NH © + «Nﬁﬂ/ Pyridine o fH p{_‘ \Nﬁ
dNHNHZ O d“{ 0

Ci Ct

00564} A vial was charged with 5-methyl-oxazole-4-carboxylic acid

"methylamide {71 mg, 0.5 mmol), pyridine (0.12 mL, 1.5 mmol), and anhydrous
dichloromethane (2.5 mL). The reaction vesse! was cooled to -40 °C and
triftuoromethanesuifonyl anhydride {(0.11 mL, 0.65 mmol) was added. The
reaction was subsequently warmed to -10 °C over 2.5 h and then 4-tert-butyl-

. N-{4-chloro-2-hydrazinocarbonyl-phenyl)-benzenesutfonamide (191 mg, 0.5
mmol} was added. The reaction was warmed to room temperature stirred an
additional 2 h. The sclvent was concentrated in vacuo and ethanol (5 mL) and
diisopropylamine (0.5 mL) were added and the solution stired at 90 °C
overnight. The following day, the reaction was concentrated in vacuo and the
crude material was purified by flash column chromatography {10 - 100% ethyl
acetaie and hexane), followed by preparative HPLC (10 - 30% gradient of
MeCN-water) to yield the titie compound: MS (ES) _M+H expected 486.1,
found 4886.0.

[00565] General Procedure G exemplified for 4-tert-Butyl-N-[4-chloro-2-
{5-dimethylaminomethyi-4-methyl-4H-[1.2 4ltriazol-3-yi)-5-fluoro-phenyi]-
benzenesulfonamide

~NF -
o=l ] !
=5, = =g \
TP gy e Py M
N 100 °C N
! !
F F -
o] Cl

[00566] - A 25 mL pedr-shaped flask was charged with 4-terd-butyi-N-[4-
chioro-5-fluoro-2-{4-methyl-4H-[1,2,4Ttriazol-3-yl}-phenyl]-

benzenesulfonamide (prepared according to general procedure C) (75 mg,
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.18 mmo}), N,N-dimethylimethyleneiminium iodide (43 mg, 0.23 mmol), and
DMF (0.44 mL). The flask was heated to 100 °C and stired ovemnight. The
following day, the solvent was evacuated in vacuo and the residue was
puiified via HPLC to afford 4-tert-butyl-N-[4-chloro-2-(5-dimethylaminomethyi-
4-methyt-4H-[1,2,4)triazol-3-yl)-5-fluoro-phenyl}-benzenesulfonamide as a
white powder: '"H NMR (400 MHz, CDs0D) § 7.60 (d, 1H), 7.48-7.54 (m,
4H), 7.28 (d, 1H), 3.70 (s, 2H), 3.46 (s, 3H), 2.36 (s, 6H}, 1.33 {s, 9H), MS
(ES) M+H expected 480.2, found 480.1.

[00567] Generat Procedure H exemplified for N-[2-{5-Amino-4-isopropyl-
4H-[1.2 4ltriazol-3-yl)-4-chloro-phenyl]-4-tert-butvl-benzenesuifonamide

" NH O Dloxane o"’s‘NH N-N
2) 'Privi,, ACOH e
NHNH, )N\
Ct <

[00568] Cyanogen bromide (111 mg, 1.05 mmol) was added io a
solution of 4-tert-butyl-N-{4-chloro-2-hydrazinocarbonyl-phenyl)-
benzenesulfonamide (200 mg, 0.524 mmol) and potassium carbonate (145
mg, 1.05 mmol) in dioxane (2 mL) and the reaction was stirred for 18 h at
room temperature. Isopropyl amine (0.18 mL, 2.09 mmol) and acetic acid
{0.15 mL) were added and the reaction was heated at 135 °C for an additional
18 h. The resultant solution was partitioned between ethy! acetate/water and
the organic phase was washad with 1N HCI, saturated sodium bicarbonate,
and brine; dried over magnesium sulfate, and concentrated in vacuo. The
crude product was finally purified by flash column chromatography (10 - 100%
ethyl acetate and hexane) then preparative HPLC (10 - 90% gradient of
MeCN-water) to afford the title compound as a white solid: MS (ES) M+H
expected 448.2, found 448.1.

[00569] General Procedure | exempiified for 4-tert-Butyl-N-[4-chloro-2-
(4-pyrrolidin-3-yl-4H-[1,.2 4}triazol-3-vl}-phenyi]-benzenesulfonamide
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[00570] A 50 mlL round-botfom flask was charged with 3-{3-[2-(4-tert-
butyl-benzenesulfonylamino)-5-chloro-phenyi}-{ 1,2 4Jtrazcl-4-yl}-pyrrolidine-1-
carboxylic acid tert-butyl ester (prepared according to general procedure C,
750 mg; 1.34 mmol}, fol.lowed by the addition of HCI in dioxane (13 mL, 4.0
M). The homogeneous solution was stirred overnight, the solvent evacuated
in vacuo, and the residue was purified via HPLC to afford 4-tert-butyl-N-{4-
chioro-5-fivoro-2-(4 -pyrrolidin-G-ytAH—[‘i 2,4)triazol-3-yl}-phenyi}-
benzenesulfonamide as a white powder: "H NMR (400 MHz, (CD3)2S0) &
10.02 (s, 1H), 8.67 (bs, 1H), 2.17 (s, 1H), 9.12 (bs, 1H}, 7.71 {d, 2H), 7.51~
7.61 (m, 4R}, 7.20 (d, 1H), 4.72 (quint, 1H), 3.35-3.62 (m, 3H), 3.18-3.28
{m, 1H), 2.38-2.49 (m, 1H), 2.186-2.28 (m, 1H), 1.29 (s, 9H), MS (ES) M+H
expect 460.2, found 460.1. '

[00571] General Procedure J exemplified for 4-tert-Butyl-N-{4-chloro-2-
{5)}4-(1-methanesulfonyl-pyrrolidin-3-yl)-4H-[ 1.2 4ltriazol-3-yi]-phenvi}-

benzenesulfonamide

o
Os cH80,0L Py - U3 N
£S5, ~N o NH N
O NN B
d“ THF. 0 °C to AT N
o
& ONH.HCI a s
: N

[00572j To 4-tert-butyl-‘N—[4-—chIoro—2-((S)-4—pyrrolidin—3-yl~4H'—
[1.2,4}triazol-3-yi})-phenyi}-benzenesulfonamide hydrochloride (0.25 g, 0.505
rmmol) in THF (8 mL) was added pyridine (0.60 mL, 7.4 mmo!). The resultant
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solution was stirred for 20 minutes at room temperature. The reaction mixture
was subsequently cooled to O °C, methanesulfonyl chioride {(0.595 mL, 7.6
mmol) was added, and the mixture was stimed overnight at room temperature.
The foltowing day, the volatiles were evaporated and the resultant residue
was adsorbed onto silica gel and purified by automated nomal-phase
chromatography (using 50 <> 100% EtOAc in hexanes) to.obtain the title
compound (0.183 g) in 67.5% yield: MS (ES) M+H expected 538.0, found
538.1. :

[00573] General Procedure K exemplified for 4-tert-Butyl-N-{4-chloro-2-
[(S)-4-(1 -isopropv!—pvrroiidin-s-vh—_4H-H 2. 4liriazol-3-vil-phenyil-

benzenesulfonamide

O, Acetone, AcOH Og
0= "NH N-N O NH NN,

@)L S NaCNBH,, MeOH, RT Y
N N
Cl CINH ’ Ct ONY

[oU574] To a cooled selution of 4-tert-butyi-N-{4-chloro-2-({5)-4-
pyrrolidin-3-yl-4H-[1,2,4]triazol-3-yl)-phenyl]-benzenesuffonamide (200 mqg,
0.43 mmol) in MeOH (5 MI) was added acetone {0.048 mL, 0.65 mmol) and
then NaCNBH; (0.054 g, 0.86 mmol). The reaction mixture was stirred at
room temperature for 2 h, evaporated {0 dryness, adsorbed onto silica gel,

and purified by automated normal-phase chromatography (50% MeOH in
EtOAc) and then preparative HPLC (20 -> 95% CH3CN in HoO with 0.1%
TFA). The pure fractions were combined and lyophilized to obtain title
compound as a powder: MS (ES) M+H expected 502.0, found 502.1.

[00575] Generat Procedure L exemplified for N-{4-Chloro-2-{4,5-
dimethyl-4H-11.2, 4)triazol-3-yvl)-phenvl]-3-fluoro-4-mompholin-4-vi-

- benzenesulfonamide
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A 25 mL scintiliation vial was charged ‘with 4-bromo-N-[4-chloro-2-(4,5-
dimethyl-4H-{1,2, 4}triazol-3-yl}-pheny!]-3-fluoro-benzenesulfonamide
(synthesized according to general procedure C, 92 mg, 0.2 mwnol), potassium
phosphate monohydrate (276 mg, 1.2 mmol), BINAP (30 mg, 0.048 mmol),
morpholine (87 mg, 1.0 mmol}, Pdx(dba); {10 mg, 0.011 mmol), and DMF (2
mL}. The vial was sealed and stirred at 90 °C for 20 h. The crude product was
putified by flash column chromatography (10 - 100% ethyl acetate and
hexane) foliowed by preparative HPLC (10 - 80% gradient of MeCN-water) to
afford the title compound as a white solid: '"H NMR (400 MHz, CDCI/HCH &
24 (s,3H),273.7{m,B8H),38(s,3H).6.7(d, 1 H),7.1-7.3(m, 3 H), 7.4
(d, 1 H), 7.5 (d, 1 H), MS (ES) M+H expected 466.0, found 466.0.

[00576] General Procedure M exemplified for 3-[(S5)-3-(2-Amino-5-
chiloro-phenyl)-[1,2 4]triazol-4-yll-pyrrolidine-1-carboxylic acid tert-butyl ester

e O 1} CBz-C), pyridine, 60 °C N\jN
2} HNNH,, EtOH, reflux d
HN.
2 3) TMOF, (S)-N1-BOG-3-aminopyrrolidine, HN )—’O
AcQOH, p-dioxana, 130°C o
Cl . Cl

[08577] Step 1: 2-Amino-5-chlorobenzoic acid methyl ester (5 g, 27
mmol) was dissolved in 36 mL pyridine. CBz-Cl (4.2 mL, 29.6 mmol) was then
added and the resultant solution was stirred at 60 °C ovemight. The foliowing
day, LCMS analysis indicated the reaction was complete. The reaction
mixture was subsequently poured in a slow stream into 200 mL of rapidly
stirring 2 M HCYH,0. The mixture was transfened to a separatory funnel and
extracted with 2 X 50 mL of EtOAc. The agueous phase was discarded and
the combined organics were dried over sodium sulfate and concentrated in

" vacuo to provide 6 g of 2-benzyloxycarbonylamino-5-chloro-benzoic acid
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methid ester {pale yellow cil, 70% yield): HPLC retention time = 3.15 minutes;
' MS (ES) M+H expected 320.0, found 320.0.
{00578] - Btep 2: 2-benzyloxycarbanylamino-5-chioro-benzoic acid methyl
ester (3 g, 9.4 mmol) was dissolved in 30 mL ethanol. Hydrazine hydrate {1.5
mL, 30.0 mmol) was added and the resultant solution was heated at reflux
“under a nitrogen atmosphere for two hours, at which LCMS analysis showed
complete conversion of the ester as well as the removal of the CBz protecting
-group. The reaction mixture was subsequently concentrated in vacuo to
provide 1.6 g of 2-amino-5-chloro-benzoic acid hydrazide (light brown solid,
92% yield): HPLC retention time = 2.21; MS {ES) M+H expected 186.0, found
186.0.
[00579] Step 3: 2-Amino-5-chioro-benzoic acid hydrazide (0.8 g, 4.3
mmol) was dissolved in 8 mL p-dioxane in a 15 mL pressure vessel. Trimethyl
- orthoformate (0.71 mL, 6.5 mmal), (S)-N1-Boc-§-aminopynolidine {4.0g,21.6
mmeod), and acetic acid (5 drops) were added and the resultant solution was
heated ovemnight in a 130 °C oil bath. The reaction mixture was subsequentiy
concentrated in vacuo to produce a thick oil which was diluted with a small
quantity of dichloromethane and purified- via column chromatography
{(MeOH/DCM, 0% to 15 % gradient)} to provide 1.4 g of 3-[(S)-3-(2-amino-5-
chloro-phenyl)-[1,2,4]triazol-4-yi}-pyrrolidine-1-carboxylic acid tert-butyl ester
{white semisolid, 77% yield): HPLC retention time = 1.98; MS (ES) M+H
expected 364.0, found 364.1.

[00580] General Procedure N exemplified for N-[4-Chloro-2-({S)-4-

benzenesulfonamide

'
O

Na N'vuo

N.

x pyridine
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[00581] Step 1: 3-[(S)-3-(2-Amino-5-chioro-phenyl)-[1 2, 4]triazol-4-yl}-
pyrrolidine-1-carboxylic acid tert-butyl ester (50 mg, 0.137 mmol) was
dissolved in 0.5 mL pyridine in a 4 mL vial. 4-Isopropoxybenzenesulfonyt
chioride (42 nig, 0.179 mmoi) was added and the mixture heated at 60 °C
overnight. Water (~3 mL) was added to the reaction mixture which induced
the precipitation of a viscous oil. The mother liquor was discarded and the oil
was dissolved in ~3 mL of acetonitrile. The resultant solution was purified by
reversed phase HPLC and the pure fractions lyophilized to afford the desired
sulfonamide: HPLC retention time = 2.71 minutes; MS {(ES) M+H expected
562.0, found 562.1. '

[00582] Step 2: The above sulfonamide was dissolved in 1 mL p-dioxane
and 4 M HCl/p-dioxane (4 mL, 16 mmol) was added. The resultant mixture
was stirred at room temperature for one hour, during which LCMS indicated
complete removat of the BOC protecting group. The reaction mixture was
subsequently concentrated in Vaé&o to generate a thick oil, which diluted with
10 mL of acetonitrile/H,Q and lyophilized io afford N-[4-chloro-2-({S)-4-
pymolidin-3-yi-4H-[1 +2,4]triazoi-3-yl}-phenylj-4-isopropoxy-
benzenesulfonamide hydrochloride: HPLC retention time = 1.67 minutes; MS
(ES} M+H expected 462.0, found 462.4. '

[00583] General Procedure Q exemplified for 4-Methyl-1-(tetrahydro-

ran-3-yi)-2 6. 7-trioxa-bicyclof2.2.2)octane

1} Oxat chioride,
cat. DMF, DCM

o o
2) (3-Meathyl-oxetan-3-yl) BF3.0R /@/
cO)'\oH -mathandl, EuN, DCM O)k ’\t\ _bom. g O/l(o

[00584] Step 1: To a stirred solution of tetrahydro-2H-pyran-3-carboxyilic

acid {231 mg, 1.77 mmol}, under an inert atmosphere, in 8 mL of anhydrous
DCM and 358 ul DMF was added oxalyl chloride (155 uL, 1.77 mmol). The
mixture was stirred at room temperature for 4 h. This solution was then added
via syringe to a 4 mL solution of DCM containing (3-methyl-oxetane-3-yl)-
methanol (182 pL, 1.77 mmol} and Et;N (0.62 mL, 4.44 mmol}. The resulting
mixture was stirred at room temperature for 4 hours. The solvent was

subsequently evaporated in vacuo and the resultant residue was redissolved
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in ethyl acetate and washed with saturated NaHCO;, NH.CI solution, and
brine. The combined orgarics were then dried over anhydrous Na,S0, and
concentrated to give a crude product, which was used directly in next 'step
without further purification. _

{00585] Step 2: The above crude tetrahydro-pyran-3-carboxylic acid 3-
methyl-oxetan-3-yimethyl ester (346 mg, 1.62 mmol) was dissolved in 6 mL of
anhydrous DCM. To this solution at 0 °C, under a hitrogen attmosphere, was
added BF3*OFEt; (41 b, 0.324 mmol). The mixture was stirred at 0 °C for two
houré then warmed to ambient temperature and stirred overnight. The next
day, EtaN (0.23 mL, 91.6 mmol) was added at 0 °C to quench the reaction.
After stirring for 5 min, the solvent was removed in vacuo. The resultant
residue was dissolved in ethyl'acetafe and washed with 3% of NH,CH,
saturated NaHCOj;, and brine. The combined organics were subsequently
dried over anhydrous Na,SO, and concentrated to provide the desired

orthoester.

[00586] General Procedure P exemplified for 4-tert-Butyl-N-{4-chioro-5-
' fluoro—2-f4—methvl—5—(tetrahvdro-pvran—3-v£)—4H-[LZ‘4]triazot-3-vl]-phenyl}—

benzenesulfonamide

o’@/ MeNHz
Os. o ~§‘ N
T + _hen NH M-
NH,

j Dioxana d )‘ﬁ
N 120°C
F

[00587] A 25 ml_ scintillation vial- was charged with 4-tert-butyl-N-(4-
ch!oro-3-ﬂuoro-2—hydrazinocarbonyl—pheny[)—benzenesuIfonamide {253 mg,
0.633 mmol), 4-methyi-1 -{tetrahydro-pyran-3-yl)-2,6, 7-trioxa-

bicyclof2.2 2]octane (136 mg, 0.633 mmol), methylamine (31 pL, 0.886
mmol), AcOH (51 pl., 0.886 mmol), and dioxane (1.0 mL}). The vial was
sealed, heated to 120 °C, and stirred overnight. The following day, the
volatiles were evacuated in vacuo and the residue was purified via automated

silica gel chromatography to afford 4-tert-butyl-N-{4-chloro-5-fluoro-2-{4-
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caseg éttrospray |1 oni zati ) nmass
spe ohetry anal ysis was c cted on a

Hewl et@ - Packard MSD el ect rospraay nass
pectroneter usi ng the HP1100 HPLC fo
roosas] LU SRED el rmtgrnaneyp GG Hap gt gmon and
AcOH ({ebsmbli wate hodad-tp A-tertbidgiib{4-cditor@3-flugrg/2al
hydrazidBé&hrdorl- gHeRll)-béHzeMebuidrmitRa . O‘Q' b B1 tridso1) in dioxane

(6 mL) gﬁ(!l :Istvn% )év%rglrg}‘tegbocﬁt et rggctl |xture yfﬁf)s%bsequently

scann e I‘ om
cooled 1(5me amtqrg?%atugq gnd @W&h‘ﬂgayd@ grognote precipitation of
the probiget ane! rgaudiantiwhite Belidpesi fitered. waShedWWlEELO (2 x 10

mL), artfdried uAGELARIT blg%néraw%@ﬁt;e%&g ouhd (b 94 §j if 65%

v oS Wi oo S5l HreB it B84 o 505

anal yzed in the negative ESI nobde, using

oosect " Yol 8O0 Lo RS bl i Rbatiecr2
phenviibenzepgaifonamisig08 [ 00534] General Procedure
exenplified for
4-tept-Butyl-N(4-chloro-
jdfjazi nocar bo \ ﬁ%nyf|n zenesul f ona
131 NH2 O Cﬂﬁgf NgZ1-1 PO4 Di n

m qg
Kang>4i26 7OC——}a4§3§é%+eff&mH NN, ol

hydr @D&NL{LWOH Dioxane, 90 °C N i .[l Q>\/

Ci : (]}

99



-10C - it [ 00535] Step 1:
2- Am no- 5- chl orobenzoic acid (200 g, 1.17
wo 2000004932 was added to a sol ution of seditsmoroissos
hydr ogen phosphate (497 g, 3.50 nol) in
water (2.4 L) at 70C and was stirred
until honobgeneous (-10 mMmM).
4-tertButyl benzenesul fonyl chloride (353

[0059% 1. 451%5 R \A‘IAa ﬁlgrg %%%hh ?QIQyI Prgu oxadiazot-2-yl)-

di oxan
pheny HFWP%"E@W‘F%W"’I Rfepared fé’&&?‘“g {9 eexRrah prepedure Q:
MS (E8) WiH leepsctepad Odfoundda.3l | iter addition
funnel. The resultant m xture was stirred
at 70 C overnight. The foll ow ng day,
[o0592ipon Gdokhal Pecedire Btaxanplibd &0 AgerPitioni4athioro-5-

fluoro !2-'?53- 1 J-;.;ijn@ﬁwl—dt nx%tn&ﬁzﬂ?‘i,izqg !Elnﬂo%é—ﬁi-?hé_’@ﬁ
ded. 1 nto Two equal portrons Tor ease

M‘éﬁ&mﬁa}&l—ng Each portion was poured in a

slow streaminto t liters of rapidl
stlrrlnlgeOZM HCI/H2$n a four liter ég
Er | enmayesr—f | sk resul t ant

Preci pi =&t e was cohjsect ed by veitsHm o

,,S..

It raxcb,oaoxg,p%\e@sﬂe BTy Rt mrveat e 3 NTN__PR
,@ﬁ‘}\g”“ﬁ’r eci pidate froff Jach portiHr wer g@/L"
, Subsequent | y conblhec and dried in vaC

“to afford 320 g
2-(4-tert-butyl -benzenesul fonyl am no)-5-c¢
[00593)| Or tEEINZ Whbr@C)1 (1 -tasethxyodtharalie L0 &) 3.2 mmol),

MeNH£ &76453/1‘@ b @)M in ar'u@ I’-\&Bﬁ é@m nﬁ.gﬂgre adgecy t@ 4-tert-

oury g oHsgo - R P e P plnamice
(0.50 ¢ 1253"mﬁl)ﬂl]ﬂ@x@'ﬁ¥§ iy enghtireg 4 M 090 B.viihe hesultant
reactiod rﬂ:nﬁ:e@a@@&ndﬁﬁ&@to&kynbgg%d&rﬂéh ontd)silcHogel, and

punflec]; 8{ gﬂt&m%@é q%r{-rgge/ﬂagg %Er%' og}agﬁ); Sg?AEtBKc in

Y% wat er /
hexaneg) tc!ﬁ%c’&?:t@f’ a?ﬂzt‘"rei'a}cgﬁa)e a‘Fv‘B "‘CrES)" OffH
[00594)X p e QtapoR: Io8 Wutiboofittia388 adktat¢’ QAHI6) iSTEP (2 mL)
was added 1IN WLUM@Q Ze-Th §mhg¥mluffonuas'§94réd at room

er.roun
tempe ur%t? {%{; {n{n g?\pH{}Ha%ueﬁﬁ:a r{%mL&w;ﬁ? s%cgjlentﬁf added
and the aqueouiayerR@ESERRtESMEIONS (R4 Hhinkl Yoscambined
organitsOwde beétlZ(NaSS@@,icdmﬁe&G@ted ﬁ'ﬂ.&cmh() pWBd by
amomgxg&' ﬁ&mtanglfa@,e Eﬁmh,qtgag'{) fo9 VEBRY; tﬂrzﬁanes) to

ture was | ux unde
ge"er"}’ﬁ WFG&%‘FP“&%"HB% phedie Poﬁﬁ'ér frliaying lyphilization: MS (ES)
M-+H eppastpdetss.Onwgundid. t-or ed by t he -additi on of
a few drops of the reaction mxture into
-1 n of 2.0 AAdlrrethyIamne in THE,
[0029F]0| | dandra) &0 3 eadromiified foChtam:- Butd-N-[4-chloro-5-

fluoro- gﬂlM@’!ﬁﬁL@ﬁeﬁﬁb&hﬁm@tWEﬂ;ﬁtMéA&rﬂz&*% Widshenyl]-
obs rved, at 1.25 h. The crude m xture was -

enzenesilfonamide

-‘——Suﬁsequently concentrated i n vacua to
produce a thick yelibow oil which was then
di ssolved in 100 nL tol uene and
concentrated again to generate
2-(4-tert-butyl benzenesul f onyl am no) - 5-ch




.10C - it
[00541]4-tert-Butyl-N(5-fluoro-2-hydraz
wommmnﬁarbonyl phenyl ) benzenesul t onanmedeusa@so1sses
synt hesi zed from 2-am no-4-fl uorobenzoic

acid according to general procedure A
[ 00542] 4-tert-Butyl-N-(5-chl oro-2-hydrazi
nocar bonvl - pherw ) benzenesul f onam de
[00543] 4-tert-Bytyl - N-(5-fl uoro-2-hydyazi
nocar bonyl - phefjyl ) benzenesul f onam def was

synt hesi zed fr 12- am no- 4- chlorobe i C
0\ acid accordlpgo\ general pf ged A
o m{ 0,01544&.% &N R-1€ ot Zd'-«M@aN»q y

i DE‘QQN 0- 3- O>—/ Dioxane, 130 °C i N}-_JNH
- rlfluoronethyl zenesul f onahi-de . b
2008/010934PCT714§2007/015808

[ 00545] 4- Chl or o- N- (5-chl or o- 2- hydra2|noca
rbonyl - phenyl) - 3-
[00596] | f | Hen br?@tarﬁﬁmﬂl@@ aiZeteePyivi-Uriaahlere-Arifs
chlorofiiAli €3 jaToxekiif oDy f-5auBioRdredyil-benzenesulfonamide

(400 rrgd"b 959 Rﬁ-l&ﬁ%l et ALAGEUHL@ (b349§EEAR] mmol) and
MeNH} GgEiaB). 2. STTBP o2 R 6TER)-JPg repularl pigion g stres
at roord taxanenera Pbenight. Dhefoidwingday, the reaction mixture was
dituted ilh EtORE @@Qﬁﬂ.})&nd RRIGGMRIMF QB WhEIRA with water (30
an{iﬁ)nne z:]é) asgdnedCIN éc? §7 5'? L9 goncerﬁra];ed in vgcuo to Xﬂord

azl onyl
the desgifedf! maﬁbyimpmwlb@ﬁ@% (AP & AP @ @hijg8olid in
quantt&y\ﬂi M&II\ECES’) WA expected 453.0, found 453.0.

[oosggl Qp ﬁ‘ 1%%95190% o}éb‘?e(z%‘?rgé:%e& 85018b mg, 0.22

enera

mmon[froaszvgvrw@rw w? YR VRN (Bd b 2 Y THEY
followdddyy AEOH(Ot12Bnily.| Thisthbrhogdriegussolution was heated to 130

°C ancﬁgﬂ‘nbu Qi 8r £n Nygbnasbitg G FoBAMYhpdtBRY Ihk reaction
mixture waé glﬂ]? CP WlIhoéIBH]C ?295 mb)} and the organic layer was washed
with saturated NaHCOj solution (25 mL), dried (Na;SQ.), concentrated in
vacuo, and purified via automated nomal-phase chromatography (5% MeOH
in EtOAc). The pure fractions were combined and lyophilized to produce the
title compound as a powder: 'H NMR (400 MHz, CD;0D} & 7.65 (d, 1H),
7.60-7.52 {m, 4H), 7.0 (d, 1H), 4.58 (s, 2H), 3.58 (s, 3H), 2.85 (s, 3H}, 1.35
(s, 9H), MS (ES) M+H expected 466.0, found 466.1.

1m



[00549] Step 1: 2- Ami no-4-fl uorobenzoic
acid (25g. 161 mmol) was added to a

wo 20080@dost | on of sodi um bi car bonat e (54 pdr/gs2007/015808
645 mmol ) in water (2.4 L) at room
tenperature and was stirred until
honogeneous_ The resultant sol uti on was
heated to 60 Cin an oil bath.

carbgj_d’szm@ﬁniﬁe the stl rri ng ani line solution
in _a steady streamover a 30;m n period.
The Yeaction m xture was stifred at 60 C
ov tght. The follow ng d upon LCNS

ver cati on of consur (t)Hl on t he
amots‘p,e,N_mhe ol GELSHWES st ed Nlm A,

sl ow nto odd Fiter of Run'l
stir g MPHC / H20. The rnt ©
pr éci i tate was collected gy Yacuum

filtration, washed t hor oughly “Wth water,

[oossind dioiaRshl b&nmﬁyempne-[@f(i@érdmﬁﬁ g of 2-.

venaorsbyl BURpRCE B ERREE M PR R b1 g beore
3-carb@giingajd ethy pstersynthesized aeeasding 'iorﬁénefafz)f%‘gimfe G,
100 mdyB.20ES)mdyivrhsexdaed Tied (BbL) 4hd Soeunnd, CBHiR water (2
mL), arLoqgé %ngn?gotgllo was stirred at r <|')ofnz) rqperature Sor 1h_The

enzenesu am no -f

reactof e R 2T SR GRS W HEAL TR e
organiczdvieel waghe@ 3@h watep {2 310 mbj).nigediover Ne-4ki d
conceritraied i® %um-anﬂ Qunﬁlzd l&?ﬁ!&ﬂf‘%ﬁr&rﬁéﬁkgraphy (50 — 100%

gradlent op E{ rc(i‘nS %%In%‘!) rﬁlh%epu&alfrac? o%uwere ﬁollg%pd g?d the

50"'9"‘8‘!?969%%?& The iRglatgd RipSpFerag disvpledrip MeC NGO and
the solveas regigtved vin hephilzatidretoatfopl tied @lelcomper@iazs a white
powdehW@sﬁmare%meJ&slaCP@naa@é ysis. The
heat bath was subsequently renoved and
the reaction was quenched via the
addi tion of 250 nL of a 50% sol ution of
sodi um net abi sul fite. The m xture
i mediately formed a thick white slurry
which was allowed to stir for
approximately 15 m nutes. Vacuum
filtration of the sluny resulted in a
white solid that was washed with a snal
amount of water and dried in vacuo to
generate 22 g of
2-(4-tert-butyl - benzenesul f onyl am no) -5-c
hl or o- 4-f| uor obenzoi.c acid (white solid,
87%yield): HPLC retention time = 2.87
m nutes; M5 (ES) MtH expected 386. 0,
found 386.0. [00551] Step 3: Thi onyl
chloride (220 nmL, 30202 nol) was
introduced to a 1 L round bottom fl ask
fitted wwth a nagnetic stir bar.
2- (4- tert- Butylbenzenesulfonylanlno) 5-ch



[00556] A 25 m scintillation vial was
charged with 4-tert-butyl-N(4-

. wo 2008idsr 0- 3- f | uor o- 2- hydr azi nocar bony lreptenyoissos
| )-benzenesul fonam de (1.0 g, 2.51 mol)

and trimethyl orthopropionate (0.534 ni,

3.76 mol ), and then stirred for 1 h at

45 C. To the above reaction m xture was

[oosoﬁdde% mat E&

fiuoro-g4 1 PEES

benze sul&:ﬁhdm&lalahﬂ 2 E-AEétwghhethIhEl Iflgldﬂﬂaﬂong:! )-4-
Cla ooled to O

enlore S o L B e oot

The resultant white sgtid was filtere

and di ssolved in Et0Aex(50 nL). The

organi cs were subseqdept|y washed wit

sat ur at ed _NaMeis8' sol agi on (25 nl). 051

O

S Bd NHBE FTsol uPl 0 (’2&% " waCariH ¥ NH
, and brine (2 od with N o
2%04, and concentr a in vacua tor

cafford the title conpoutd as a white o
solid (0.3 g) in 27% i el gajor LH NVR (400 pinor
MHz, CDC13) 5 7.62-737 (m 3H), 7.36 (d

I—|)725u§déq};3332%,3|—|) 2.75
[00601;_]H) Te apglutipn o yl 5-12-fcje -gutylgqsfpzqusjlf(z)gg?mmo) 5—
. chioro-WHibbiephenyijetméibyi-4M-[ 1 foouridzolkb3-cdiboxylic acid ethyl

ester (Lﬂ@x’éé?&a%%ﬁml tg) E]Q‘F‘e?ag Hro@e&rgée{w rhé I06&@4 mmol).in

-tert- But | -
THE ()6 EoTUETIEETYT e 9039 BIoEE] B A OM i GO
The regyitantgpiytiorBwas §tineH 8f viirf, linwethieisthe Flowadilitien of
satura@%@o@?ﬂﬁkdisﬁﬁtlor[ 10Q0&ThAn2éxcBds MeMgBr. The
om0 B GATERIA 5 o v
comblr(efgzgaﬁﬁ:s wrl_'q)dr}ﬁ:hs 72’ Fj(fﬂrger(t@_tezl);n l\ﬁ!fua3and purified
by autemedéd norpyikpreise ehrp®adgapthy, (EEAntebdneshtd afford the
teﬂ:arﬂl&m Cjé é@adﬂe) % yichf ayhﬁlma] 83 the methyl
ketonehas e rmnt 9 erog/tbci? g&&lﬂ ’7“;% % hen(Eg) RIHL ({ne;é»r

evacua

Pfoduq‘)r?XIa%F&E‘af‘BAr%fquad t‘WeO H\'é%ﬁﬁh &+ Bringgereguct)

expectdd #63.0, fduntiviiss bk ( 4- chl or o- 5- f | uor o- 2-
hydr.azi nocar bonyl - phenyl ) - benzenesuf f onam
ide (400 ng, 1.0 mmol), diisopropyl am ne
(2.0 nL), and dioxane (2.0 nL). The via
was seal ed, heated to 130 C, and stirred
for two hours. The volatiles were then
removed i n vacua, and the residue was ~
purified via automated silica ge
chr omat ogr aphy and then HPLC to afford
4-tert-butyl-N-14-chl oro-5-fluoro-2- .
(4- met hyl - 5- oxazol -4-y1-4H (1, 2, 41tri azol-
- 3-y1) - phenyl | benzenesul f onam de as a
white powder: 1H NMR (400 WMHz, CDC13)
69.72 (s, 1H), 8.48 (d, 111), 8.04 (d,
111), 7.67 (d, 114), 7.50 (d, 211), 7.33
(d, 1H), 7.3 (d, 2H), 3.59 (s, 3H, 1.23



N- (4- chl or o- 2- hydr azi nocar bonyl - phenyl ) - b

wo wo@higsnesul fonam de (191 ng, 0.5 ”“D“%T%@ﬁmmmms-
added. The reaction was warmed to roo
tenperature stirred an additional 2 h.
The sol vent was concentrated in vacua and
et hanol (5 nL) and diisopropylam ne (0.5

-re aoded and t he ﬁolutlon stlrred

benzehmu&fam rrat eri aI vvas purl fi ed by flash
col um chr omat ography (10 - 100% et hyl
acetate and hexgnhe), followed by
preparative HP (10- 90% gradient o
MeCN-wat er) to eld the title conpo

S5 G- E%.%éﬁ%ﬁkexasw ch 485, LN AB6 0. o
] Gaper al *fied N>-/
or 4-tert-Butv 14- chI oro %’ \

L (5- di met hyl ani horet hyl - 4- et hyl - 4F14T,
>3-y1)-5-1fl uoro-phenvl | benzenesul

[ 00566] A 25 nl pear-shaped
charged with -4-tert-butyl-N K-
mcrBA1l O Oeg -quor : (4 met hyl-4H[1

CHRC‘A'-;; 4]t i phenyl ]
sie3enzene o am e (prepared according to
gener ak ocedure C) (75 ng, O0.18

rnnol ), K N-di nmethyl net hyl enei m ni um
i odide (43 ng, 0.23 nmol), and DW (0 44

' [oosodgl-l) r rs-é-% oV e?ﬁ%ﬁs}%é Z?'ﬁ%fogl ’tl"@"v‘m"e%% umt he
thiomohirie 45,8 O EYREVIRINPs APt iegRa o Hed-chioro-2-
(S-chlorasmgithii $ , tisxadiae ol 3-@H5-Hliao-biirgl]-benzahéafshamide

(100 md; 6.21d mibi ¥ THE R Al Srrksa (P rddb BhPYL R N

overiiTThBISHnent repiion iy e svigs i EIQAq g ). ane
the orggpig f?ywﬁéwéh%wf WAaniSa &L gndbripki(3&mL), dried
(Na-S(hp\ade coribkhibdtéd i 48E6udWbIgendclid He)debiradbékadRzole

methyitiaidkihe? (14)8 Trie ) géagimowzllhpck S\ZD @ﬁ q(:gnmagntg yiglﬁ) MS

70
(ES) Minép i é f"N/‘éj S~ MrH expect ed 480. 2,
[00604) oun§tepenTa thE[a@G%'¢§<@azeleametermoaden (eoﬁﬂmg 0.21
mmol) BXIeAEbxdnk @mf_f)&as added MeNH;_ (1.1 mL, 2.0 M in THF) and

0
oot (38 b 3R Rl BRRATENR: szt o pren b
Upon cgpling iR fog e/BRE7&lHSs tereasiipn mixture wasggligied with
EtOAc (250616 3ir@\tanaganic layemadevasiddiwitsatulat8®NaHC O,

solutlorl'r@@'n)L) V%ﬁ%d @ﬂag nit Soreriftddlih pé}:u? ;a?fj Rgr(::f’ glgi Bﬂoa
e e ey R e e e

0. 524 nnDI) and potaSS|un1carbonate (145
ng, 1.05 nmol) in dioxane (2 nL) and the
reaction was stirrggd for 18 h at room
tenperature. |sopropyl am ne (0.18 ni,
2.09 mol) and acetic acid (0.15 nL) were
added and the reaction was heated at 135




[00572] To
4-tert-butyl -N44-chloro-2-((S)-4-pyrrolid
WO 200§/1093+ y1- 4H- PCT/US2007/015808
[1,2,4]triazol -3-yl)-phenyil-benzenesul fo
nam de hydrochloride (0.25 g, 0.505 mmol)
in THF (8 nL) was added pyridine (0.60
m., 7.4 mol). The resultant -solution
coreof g e GneBB WE i P81 020, founa
4E‘3""subsequently cooled to 0 C,
[006051et hahast Toangdiutioibidhe disove G0k meihyitBiobther
(0.025'1B b3 AR i@éﬁ?ﬂﬁ 3G i@l hEbBa WRE27g, 0.155

ot 3t b S8 e S RS v
The valajiles sierit Bdpseguentirempess Anddire predust Wasepuified
utilizingfepihied HMtEEs -3 bsR aCNanNd,wiH 6.1 RAFAY. The

- ) r.
pr BB LoR S By 3RS R ARGV copecne
as a yQlgy RPderh M (ES) MEsperietP 166 fynd g35-4-n
67.5%vyield: M5 (ES) M+H expected 538. 0,
found 538. 1. [00573] General Procedure K
[OOGOQJXGW-FQQQg;géarop%QWe W exemplified for 4-teri-Butvl-N-[4-chioro-5-
fuoro-Z-(RipA-imeBul-lpyiblidit- L1460 224 triazol-3-yl)-phenyl}-
benzendsalondmiae- 1 sopropyl - pyrrolidin-3-v0-4H-f

.2.41triazol - 3-vi ¥ ohenvfi benzenesut f dffam
i de w72 To ool ed sol ution of
Y 4-tert- NA4-Tiffl or 0- 24(,S) - 4- Y -
S rroki .ef:le- 431& - vdt)m’g 9-261&wn,’:§aﬂ
wy lJJhenzenesul f 'N\gde'\jzoo g 0.4 N
¥ nol ) in $0H (5-¢ was added aceto
“ (0.048 n_, 0.65 mu¥) and then NaCNBH3 ¢
(0.054 g, 0.86 mml). The reaction
(0060771 XU Bih NHR)-SA-MERH-20¢, 7 irRRADERIIES Blob Lyi)-
pyrroliJoirﬂetr— Bg%rpﬁygrg glcﬁg %;ea}ltzq%gIeg Eﬁ%‘%?%%g ﬁcgo(;&r% gegganeral
procedyiRiQ PA%8S. AR EBNMElHe B Lo P AbAyTHE). and
AcOH (051% oy GMelrel aided ﬂa%}gnmmk(&phlproepmoai-iz-v e
ekl Shbrin i borach bl B el i
. u j ons | [ ,
conang (550 4 245 s P VPR Ob A 0rka T4 faowing
day, the fRAggn Minire &S) evRpeated fe dyesss BOPLhe resuliam grude
triazolebis. Wilizdd e Al iiCea@eal stdp; ocedure L

xenal i fi. 0 - _ 2. aa0p piy
roosoelt B TR poll pinclisptgus sdbuans ooy
AcOH (Sfrpld@ps _tt@_ rﬁﬁ.ptawdgqcﬁgq mpqure was stirred overnight at room
temperbiirez #he BllbWiog da, the vobitileAw2te ramhoved in vacuo and the

resultaﬁt?’%ﬁ&jel J_r&tcjis%plw\!& ﬁlra é_ﬁga?ﬂ @Q@W%é@ﬁ fhd purified via
prepargvR HERE 12,5 55 CBAGH Fbdoin oo TR A, o g

- 3-fl uor o- benzenesul f onam de (synthesi zed
according to generabs procedure C, 92 nmg,
0.2 mmol ), potassi um phosphat e
“nrionohydrate (276 ng, 1.2 mol), BI NAP
(30 ng, 0.048 mmol), norpholine (87 ny,




met hyl ester (pale yellowoil, 70%
yield): HPLC retention tinme = 3.15

wo 200818t €s; M5 (ES) MrH expect ed 320. @crusaonzioissos
found 320.0. [00578] Step 2:
2- benzyl oxycar bonyl am no- 5- chl or o- benzoi c
acid nethyl ester (3 g, 9.4 mol) was
di ssol ved in 30 m ethanol. Hydrazine

i bbb Tbopled B i 9P

yellow P@W‘HXME rﬁ‘é@r”ﬂ‘* FrReeigd B2-AtfennsiA®erde f or
two hours, at which LCMS anal ysis showed
conpl ete converS| on of t he ester as wel |
[0060Ys t [enee Mermtifie N-{4-chloro-5-
fluoro-gH vad&$2fwb%vlm%!lﬂﬁ4wz Altriazol-3-yl}-
henv HQ%S en A .oncentr at ed in vacua to
f 2-am no-5- chl or o- benzoi ¢

acid h aZ| de (light br solid, 92%
yield)#~HPLC retention ti = 2.21;, M5
(ES) expect ed 186.0, und 186. 0.

[ 0057915 e - § M&"ﬁ 5- gfhnhonwo c
aci d hwéjdw & (0.8 g, 4.@?\“&\ was
di ssol in 8 nL p- di oxa ina 15 nL
pressure“vessel . Tiinethyl “orthoformate

[0061(‘ 0. 74& fg-mL éc.é.uHﬁH}%' v)al was fhaaged wit Z{S g (4—ten—butyl—

- N1- Boc- 3t am nopyrro
benzesRionyg g > SETAE TR st )2 Arazol-3-
yhi-acetierad ethyl egteatirdepalvd acewding ndensw@l procaginrefa 378
mg, 0. :b@aﬁrﬁéi) RVaHID bithhydrBustTHR 86 10d Sollidh Dnael BSitrogen

atmosgh%% Anst ardgrrééé rHétﬁ,(/V"aS né ‘#un? Er% (é Y7 7mi 30 Min
THF) abrqom/sﬁm%a\ws Ugapr aftr@:aete\mwua'pmf the starting
materia) (8NLCNP), ofe rdaaibh one gEinbebyansladuitioh fof £ENH,CI
solutiol I The GOLHI N ag Qﬁﬂ&&é&&% AR e é bﬁgtl/,o%wlmeorég.due

was pugp c% exg lgr a%t g ﬁél%?oq%c rgr%gtlography tggafforfd 4-tert-butyl-N-

{4-chlogiyp-fiyaso- Biﬂ%t%ﬂrw)dmy 2-m3thyHpeppyl-4 Aneptivi-piy-{ 1, @ B friazol-
3-yi]-pr€Hn94§3bénz6ﬁéshwdr§élrrhd‘e &0d WhileQlovabr try NMESes MHz,

CDCla)(SAé‘%% fr @?}m{% équW%?()éh%u)d)ég %ﬁ? 7.30 (d, 1H),

4.0 (s, g B d%t 28BL-Y, (st %‘@n@58€§49m 131 (s, 6H}), MS (ES)

M+H ekddoRdQbs2veual addtocedure N exenplified
for N-14-Chl oro-24(S) - 4-
PVrrolidin-3-v1-4Hf1.2,41triazol-3-vl)-p
henvl1l- 4-i sopropoxy- benzenesul f onam de
WO 2008/010934PCT/U82007/015808
[ 00581] Step 1:
3-1(S) - 3-(2- Ami no- 5- ch|C|ro phenyl)- (1, 2,
4)triazol -4-yl1)- pyrrolidine-1-carboxylic
acid tert-butyl ester (50 ng, 0.137 nmol)
was dissolved in 0.5 nL pyridine in a 4
nmL vial. 4-1sopropoxybenzenesul f onyl
chloride (42 ng, 0479 mMmol) was added
and the m xture heated at 60C overni ght.
Water (-3 nL) was added to the reaction
m xture which induced the precipitation




in ethyl acetate and washed wth
saturated NaHCO3, NH4d sol ution, and
wo 2008midse. The conbi ned organi cs were tehenszeoroisses
dri ed over anhydrous Na2SO4 and
concentrated to give a crude product,
whi ch was used directly in next step
wi t hout further purification. [00585] Step

[oos1f] T enpa‘?)ﬁ?oc‘é&&!g

M@R@M) was dlssolved in 6 m of
anhydr Q DCM To this saljution at 0 C,
under ajnitrogen atnosphere, was added
BF3. OE(41 gL, 0.324 ). The m xture
was St bs red at 0 C {9, t hours t hen

war ned 4 §" %Mbareﬂpﬂai el and~stirred

over mnfgm The next day, N %0.23 ni,

91. 6 ) was added at 0C¥o quench t he
reaction. After stirring for 5 mn, the

[00612]0] venes mhscintlstioredal was vharord Wiﬁilds'{z'@‘ten'blftﬁ'

benzeﬁ@sﬁwédyamnd)esah@m W&o aheﬁ@qxhxﬁe&hw-mt Drlriazol-3-

yi}- ace?‘c Fcug ! ﬁé %a%ggze cgorgn{%% gﬁq'e_\%%rﬁ%edure Cr a5
mg, 0. &ﬁfyawpw 2Bk &f aniyder MAPHy Tafhiseglutigrpnder a

nitrogenldyopba® Wis28604d afnithiveoaicintimailyédhet (04 mg, 0.372
mmol)p:thé/dn‘ij n;pla%tlg@ ﬁ_d@:n&ﬁﬁtg@mrﬁémn of the reactlon after -

ner al C edur
30 mirbige 348 1 G311 O o/ 12508 1% BTy Tragivont s
subsequentiy grRvediinyeeupand the residyeabasondragied with BCM. The
organitf layerddskilerdwalhbd Wi Sdtnrdted NaHRIDG BYE bRARNERA over

atnhydr%\g.lgI I\IQ%Q!’EFCOLQ%%%@AI %%uzm‘r h& smt%nlt kﬂgt 29 Ras

Wt h tert-
p“"f'eﬁ H'P 6‘!"’8"@"%%]'6? gel s B APRY oA Ee”ﬁh‘yhv t4-
chioroBYfuberzidredwirbrnanydemeReBiHl, 2. A1 a3-3-yil-phenyl}-
-benzem'ﬁ)namlde as a white powder: MS (ES) M+H expected 467.1, found
467 4. 4- et hyl - 1- (tetrahydro-pyran-3-yl1)-2,6, 7-
- 77triOxabicycl o[ 2. 2. 2] octane (136 ng, 0.633
mol ), nethylamne (31 gL, 0.886 nmmol),
AcOH (511d., 0.886 mmol), and di oxane
(1.0 nm.). The vial was sealed, heated to
120 C, and stirred overnight. The
follow ng day, the volatiles were
evacuated in vacua and the residue was
purified via automated silica ge
chr omat ography to afford:
4-tert-butyl-N(4-chloro-541uor0-2-(4-
nmet hyl - 5- (t et rahydr o- pyran- 3-y0-4H (1
,2,41triazol -3-yl1l- phenyl}-
benzenesul f onam de as a white powder MS
(ES) MtH expected 507.1, found 507. 1.
[ 00588] General Procedure 0 exenplified
for 4-tert-Butvl-N1d4-chl oro- 2-
(5-chloronet hvl -f1, 3, 4loxadi az61- 2-v1) - 5-
fluoro-phenvil - benzenesul f onam de
[00589]2 Chl oro- 111 , 1- trlnethoxy ethane



[00591] 4-tert-Butyl -N 4-chl oro-2-(5-chl or
onet hyl - (1, 3, 4] oxadi azol - 2-y1) -

wo 2002@By | | - berri erresul fonan de was prepas:adioissos
according to general procedure Ct: M
(ES) M+H expected 440.0, found 440. 3.
[ 00592] General Procedure R exenplified
for 4- tert Butyl N- 14- chl or o- 5-

[0061:§t]lf uoré’en% &U 2% nEHYuLd %rﬁetmmvlﬂibch%ro-s-

benzeaesﬁmcbnanmel 1 1- tr| nmet hoxy et hane (O 220

76 mol), MeNH2 (0.625 g, 2.0 Min

(et but yl - N- (4- chl pegredaid | {0} 0- 2- hydr az
agkg)onyl phenyd i - bR SaITEswL fonam de
(0. m‘f’oﬁffom ‘mdioxané and
stlé)trﬂfﬁh at 130 C. The res nm)\(\,
refctj on mixture was evaporafte

drynes adsorbed onto silicg geI and
purifi by aut omat ed nor nal phase

chromatraphy (30% EteBd\C | exanes) to
af-#cemdotgwe tiazol e- ag&Lele o s a i noy

product 9 059 S‘fs@pﬁ“—“‘ﬁr d Boliu Foof
' Mazol a-adet &t & (20 ng) in €2 ni)
was added; 1 N aqueous NaOH {2Lm), and

t he solution was stirred at room
tenperatuye for 30 min. 2 N HCl (aqueous)
(2 nm) subsequent |y added and the
a ueousg, yer was extracted with EtOAc (2
Xaiﬁfﬁﬂ) r$opbfped organics were
dri ed l concentrated in vacua,
and purlf gd by automated normal - phase
chr omat ography (50% Et OAc i n hexanes) to
[eos14le nersadet :trba dtirrbd SoktRARe BAtkttBuNdAltRopionic acid

(120 rr%#‘(\ﬁ %mJl)QJnthiggergé{t%Q&lérgﬁgé&lof aRydrbuoem

expecte
and DY (0651 AP Pri SUATES (@9 BledrfpD dfe resultant
solutioh @as dtirtegirat rcdBut tginpdiailde elEmigro abd then added to a

solutiof'l bme& tReeA-A- (AR b5 i diB b Iy drash 2B hi bhary-

benzenesfifonagie (40074, HEmgP ABA RN (R oA Ml &t O
°C. The\msolpm8sqition sapstingdi g ranyieopsaig for 4 hours and the
solven{ WADSAbWAEP vadcuo TThedreSidhd ivadOfurifidd via automated silica

gel Chréﬁggpltaﬁ%gf Jyélflieﬁr %E)j [ ]{.g gi(()l?ro- -ﬂu?so-%_)[l‘s{t (3-
methyli;ldfaﬂﬂ @mqny!b EM& t(eﬁuweﬁﬂfonamrde as
an oil: }1ISJ¥B) Mmle):pacmd'ﬁﬂE1(6um;ioa/QAs added KiI

ooet)0 1 St 18 LhuD e 2k VANR 35 541
mmol} ) ﬁ)z IPI ol %\a agfayclrie;dgbdchl?r))?erox%g?nzom amd 6 mg, 1.72

enperature
over night. The follow ng day, the
reaction mxture was diluted with EtOAc
(30 m.) and the organic | ayer was washed
wth water (30 nL) and brine (30 ni),
dried (Na2SO4), and concentrated in vacua



Cl a [00599] To a vial containing et hyI
5-V-(4-tett-butyl -

wo 20hamgenesul f onyl am no) - 5- chl or o- 4- f'ﬂ(‘:?)ir&bmﬂ/mssos
henyf f-4-nethyl -4H0
,2,41triazol e3-carboxylic acid ethyl
ester (synt hesi zed accordi ng to general
procedure C 100 ng, 0.202 mmol) was

| gng_r'l; % and 28% NH4OH i n wat er

mmo ’(”g ) TeSFRFIPHETIER P SRSt FtigRT algom

tempegiyre peginight. Treomilawingriay abe pedha had plecipiEal from

solutich@a6 Wa® BollBtsl Via Sadiddn rg:b&%&e Qr‘r’c?ﬁgeld)ﬂrrgéﬂb A8 next

n organi cs were

step: "%‘g%é? Q%QQQ?E}Q 20" d%gf dried over

[0061§, 2 SSteP ¥ dheemt nsgrtﬂélaﬂanvre\r wew eharmqfdwth the above

crude pufohd (30 may 0 5rasmon)e, slrm&a@mph)g 1 208 RO

POCI, o%qru&%teagfmr#él)o ﬂ:ﬂ g"l‘ﬂﬁré) Thavig m{%g sSaled,
ected and the solvent

actLons were’ co
heatec| 1235 G g st eyt Tae doysire 6 theggplties wero
evacuaied wokeund ihdvisENIHREs munitied Yie astomated tilica ge!

chrom&t6gramBdo ¥Hetd |4Mé’rﬁlbht§||- ét‘ﬂ‘ﬂo t&QIu@l%fé:{rS- the

methaﬁ&*&o%glcqu@ﬁ% 41%:8@620 -~ h—ﬁagwﬁgyeazenewnargrde as

the desjrgg smwg'ﬁm%ezewm §89)8. found 516.0.
{0061 71006 GiideCe mersahL Brenaidimi %%F@éﬁ'vrfﬂh @en-butyl-N-

{tt—chlcat'd){I géb(;'% ﬁr{é %ﬁ'\‘r%%% # I]'oll‘rylcé}ll\)&?e[? S;ﬁ]oxa&i ﬁzc]l- -yA
phenyl},-ﬁéet Wesalf_?;inldg (4 mg, 0. 93 mmol), methylamrne (13 pL,

0.372 rarbbly,i bl (28 i) d.3Bhemdf, hhe iz eneI b hayn amk J&I was
sealed%te'ﬁl' tJ- 22(5‘%{ ég@gtﬁped%vgm{;&y‘}hélf a‘owrng day, the

1tri az
voltie g Y oB A1 oL SHEH P FosidHecH . Rt vt
silica gelrpbemataananty deafford Clert-buiHNNG Lhioto-5-fluor@2-[5-(2-

methardiihyl-ettig)-AMabRj1-aH 9 B0k ER3 3115kl on of
o B e 26 24 P S EM B Par s one

chI or o- 4-fl uor o- pheny1l] - 4- net hyk4H-[ 1, 2, 4
10061 %trl azoI e 3 car box I|c afC| d et hyI ester

meth ,ggie,m_) at roomtenper ature was added

pBr (3 n., 3.0 Min Et20). ,The

ant sol ution was sti rr%:%o m n,
ed by the gl ow additio f
t ed aqueou:suﬁﬁﬁc(ﬁd sol ug on to
quent Bt i§_excesSwheNGBr . The' 3 qu'etg\ﬁ
| ayer S\subsequer‘ﬁfy extrac @
Et OAc 1(2 x 25 nlL) and the conbljhed
organi cs were dried (Na2SO4), o ome
concentrated in vacuo, and purified by
aut omat ed nor mal - phase chr onat ogr aphy
(Et OAc/ hexanes) topafford the tertiary
al cohol (0.026g, 21%yield) as the major

product and the nethyl ketone as the
rﬁ_rlpr ) _pr_oqluc_t (0. 020 g, 17% yi eI o!) . M5



[ 00602] General Procedure V exenplified
for 4-tert-Butyl -N44-chl oro- 5-
wo 2008d16984 O- 2- ( 5- met hanesul f onvl r net hyl pdri®bd 015808
yl -4H 11, 2, 41tri azol - 3-y1) - phenyl | benzene
sul fonamde ClI [00603]Step 1: KI (0.036
g, 0.218 mmol), followed by sodi um
t hi onet hoxi de (0. 0469, 0. 654. nnDI) wer e

de but 4-
roos 571 Pl pleEbl sl s dfroRd uih Sigrpu e
lodo-2{(rsfi-hmERYI A izt BBrRarmibepEDBsylignamide
(prepatedXb8ortii® ko) genBrail lbcddbira ) 552 Ikh, $.05 Finelh, AL 1-
bts(dith:WBhEQﬁmﬁ)Sf@ttr&Heﬁe]g%ﬁlﬁ%b%ﬂhmm-(r%gorh&%y%i@ehgmg

tron mx
(1:1) 6309105 iRel). Hrisd vimgamiceo kla e miak, ang HivigMeOH
(4:1) (Sunl)) Thavesel (W3R plackd andkr b kirsgidde SO0 (50 p.s.i.),
heatedth 'SgdC (ama %% oveﬁrtglt Gﬁlg QEBRBQEW e Volfifel Jere

ner at e sire oxadl azo

remo"?fé{"ﬂ'ﬁf’f% h8 éeﬁ;fgjfa d(Sfelﬁed]ﬁ)Et%c an?@fe'ommcs washed
twice withi Ichd HOJ.r The daueeusatiutiomwas/thery xtladted WBee fimes with

EtOAc( T2 Ettdabl e i bbb réd ¥an ‘Bool&méaéih & GRd Qrashed with
brine. 'hge tgr ?lii%éo?\%{lﬁwas 'R ri%e o@gcp arﬁl tﬁé@&i f residue was

| Oe
“"f'eq.bﬂs' a@ﬁ'&‘i‘l‘é""ﬂ%"gﬁehy\ﬁhé‘ﬁ‘ﬁﬂ Getttempnpd (1.1
benzemdspifchy@mivio)-8-(SFéthy-4amethPctBH 1 (CO1thaD1-8dyl)-bammic acid
methyntég@r bes yé:io@%anmn)ré S WPexpbhild £ Alouhd457.1.
Upon cool I ng to room
terrperature the reaction nm xture was

foos24]! | Ut(fé#lel"éﬁ waccgupcfﬁB (egeﬁnmg fo ﬁgnt -cyano-2-
/] 4 ' N

ed normal - phase chro gr aphy
to produce the corr ondi ng

lri ag?)dmeu yl thiggedrer=:  MBFuaSh-nMtH
expec .O, f ound 483. 4. T 55t ep
3: Tog solution of the above Wam &

met hyl t hi oether' (0.025 g, 0.08 nmol) in
Cl-1202 (3 nmL) was added anPBAz{‘o 027g,
[00621]. 15% 4wmb Isgintdiniibrt yird wae shArgahwithi-tettbutyl-Mgsiodo-
2- (s-eﬁlarm&f&tfiﬁ[f DaMidBRGH-BheHyRbaNERd LB Hamide
e vol.atiles

(prepareg élc%%dln%{o (?8 rV\Fprocedure (? ﬁlgent hﬁ}{ Fi‘\g.]i)ﬁeguCN {15

puril
mg, 0. Hrrwala anp WFHm@l()z’o‘h@wmhen hpmed to 100 °C
and stivhbd for 88 ASGrsl FAY sollthtd viidrtiGerf diaell Witk B1OMY fhd

washed &Hv’%ﬁ‘&@;e%‘sdsd d}fgp B# IIEE)'FE Pj‘} \gﬁﬁmﬂr %xt’g%gxc Ia?rer was

then c@@trampl_qng )t(lﬁeergflgléfe @{%&@by *r@gﬂﬁﬁws 75C Ao alford 4-tert-
butyl-N{B QS B} XSratindt-nitind-8 HiF .8, 4Wiaarictap)-pHenegitt
benzere@litohah@E ks 5%\{!; s&kd.lmsghémm expected 424.2, found
4244fluoro 24(R)-4-nmet hvl-5-pwol i i n-2-v1:4H

41, 2, 41tri azoI 3- A- ohenvf | benzenesul f onam

i de ClCl [00607histep 1:

(R -2-(4-Methyl-2,6,7-tri oxa-bicyclof 2. 2.

2] oct-1-yl)- pyrrolidine-1-carboxylic

aci d benzyl ester (syntheS|zed accordi ng

concarat ed in vacuo, and puxi-f i ed vi a



O0CHOAger N 7-hl5 iLoEt THE r. t.
[00610] A 25 nL scintillation vial was

wo 2009nb@ssged with (512-(4-tert-butyl-  PpCcTwS2007/015808
benzenesul f onyl am no) - 5-chl oro-4-fl uoro-p
henyff-4-nethyl-4H[1, 2,41tri azol - 3-
yl kacetic acid ethyl ester (prepared
according to general procedure P. 178 ng,
0.349 mol ) in 7 nL of anhydrous THE To
this solution under a nitrogen atnosphere

[00622)aS ke Plocsmird gt eRBABSd lohpy- ﬁmw

arting material (via L
n was quenched by the di ti on of
C1 SO|utIQﬂmehﬁmﬁﬁlveg5 was

subsetpenty v, r enbved N vacuod dytthe,
resid S purified via auto Nsilica

gel chyomat ography to afford

4-ter¥-put yl - N—{4 chloro 5-fl -245 (2-

ydr gxy.: 2- net { - vl y
roos23]Y 9" RY5 4 ¥ on Vha BX? }h 388 w-tﬂ - a]”Fl

4] t 1 az0 enesu
benze%ulggtylarrwq) ?—ég/ 9@%}19 ﬁﬂM{gZ(qwoWbeenzolc acid
methyl@slel @0 nfnf) 0@ 4 @vol)lshd B)M NaOB4ad)dTHFXHB) (1.5 mL).

The reth@tQ zsgg heﬁ to 66 °é]ané ghrre%'&lem%h?’ Qhé ﬂiﬂlovgul\_a day, the

volatlleg me reTos Cé/ac:g)iq_ %bouj_ 2%(1;11( %l whg;f f})m{ Wesolutmn
was puiiss) by\firepagative TL 6t difthd 2-(4-faptbwt-495. 4. WO
benzer%gzglﬁilﬂ %Q%ﬁ? %réHﬁ&QQZ:AQL % 4}treazo| 3 yl) benzolc acid

s a ip ol ey TS TE| MR CPReh 1455 Kol 24
fl uoro- 2-15- (2- hydr oxv- et hyl) - 4 nethyl
[ooezq]f 12. 41tr gzol 3- B Phen\tt 54 nam

benzerpes

{512 Ied-butyl-
benzekesul f onyl am no) - 5- chl or @< 4-f | uoro-p
heny 4- nethyl 4H11, 2, 41tri | - 3-
yI}Casg;M e%ﬂ&%;es%er e ,mtp33|zed
accof ¥U9general procedurgy L 95y,
0186 1) in 2 nL of anhydrous/MeOH. To
this g8Ltion under a nitroge nosphere

was added of [ithium alum num hydride (14
[006251y, (h BIAL reimiiipticatvial wasrrhaegrdavintitit dert-h@VE

benzer\é@.dlfd?@lﬁ%o?@@leﬁﬁmﬂetﬁ;lm 2l AAsdol-891)-benzoic acid
methy! esIer ([3128 @#&t mo(;I ang 32) A FSI HBS é) é—|2 a 'y he reaction .

ven
was hqa!ﬁﬁ’dﬂ? 68°¢ and/disgd o%@g@th@qf@ngwge volatlles
were r@idved Gl eftuttd dboldCb plhewbitiyadintahd Syion was

oot PRI, eS8 B LR P

concentrated in vacuo. The resultant
residue was purifiad via automated silica
gel chromatography to afford

4-tert-butyl -N-{4-

chl or o- 5-fl uor o- 245- ( 2- hydr oxy- et hyl ) - 4- m




[ 00613] General Procedure Z exenplified
for 4-tert-Butyl-N-(4-chloro-5-
wo 200810695 0- 2- 15- (2- met hanesul f onyl - et hydradsniorssos
et hyl -41-141, 2
- 4f friazol - 3-vff-ohenvffbenzenesul f onan de
[00614] Step 1: To a stirred solution of
3- et hyl sul fanyl - propi onic acid (120 ng,

e R e Db B s e
M+H gpsctadititir. douad yh2.4hl ori de (89 ItL, 1.0

nmol ). The resultant solution was stirred

at room tenperature overnight and then

[00628H d e dGeneral Peagedare @&k axémplified for 4-tert-Butyl-N-{4-chioro-2-
1.2, 4kidz616 id-G 4 [-Qendeddstifin@mereny dr @

(400 ng, 1..0 mml) and Et3N"(0.35 i,
5 n‘n}frki at 0 C. The resul t solttion
st et at r aemivenper gtir e fo
rs end the s \:\;:)vas reneved N
CUQ:PriPRE @S | pur iskised Vi agwm n-n
Sut onat €d' silica Yel chromat ography O
afford =

4-tert-butyl - N-{4-chl oro-5-fl uoro-2- K- (3-
[oos2rEt hydtepih-f 8N -sBih@REQTWE fvab )éﬂ'arragd VMieAr bon

o BRBA i BETESTAMLSOURTE S5l v

mg, 0. F@%Tg]aﬁ Mg OB (SqGlg age heatedin Gﬁfctﬁh S0 abuves. The
MeCHMWaMhaharefhddd ifYacud afd the iEltdnt sBidMbsHasidd with

e:0. TR oAEI48 oot Wil hith RLAIIRERROLE (136! Do
 odobefitea o8 mss%aa ¥ o8 Eiack dhasteaptispas
stirred abrepaternparatuier 30 rginttes Jiee which kfeyvdongnidays,
removiéd @ vREROTE re%ﬁn%ﬁ&u%é&ﬁ&pdlggo% in a 10% solution

e LA I S AR 1o Bl e i
and the feagionyas GHxgd PR “Efg5dc b Saeentwas toememoved in
vacuo B@Hthe prod{1A 06 GluBtea by Stica’yel Bhrbihatography to afford 4-

hlr%iﬁhl‘ld%@ r@rlnl ~

chioro qov%‘ltc rzu Eg STJ]F*OH(Q%? @k@&lgﬁﬂe %hlﬁ‘rr@? low oil.

[0062@ tﬁp?d 4em ic&%tlllﬁrbo Vial gq%cr}wﬁﬂd)wnhlﬂmbgve

amlane((mg rfgP4 romei Jemrbiphenginafotyisiibridel(10 myl .05

mmol), Bha py:hcg%e maﬁp@eﬁ{eerﬂmurbﬁfésl%éb&éauéﬁg anﬁéHjto 60 °C

and sttﬁéz% gJereqt hgvl%\/\%r%]g‘é’{? %éed%?ﬂ'oo %a dflﬁ@é:l in

EtOAc apd ashed with 1 pi:'r'ﬂ‘(ﬁwow aleraanic ler:ﬁr oS thea

concenfyeled @hd Diewbtiifed Péyidueavad iplided by preparative TLC to

fford tfs b {

o e dea Stofanp o DM P gt b e
-y11- phenyl } - benzenesul fonam de as the
desired product: MsS (ES) M+H expect ed
516.1, found 516.0. [00617]Step 4: A 25
mL scintillation viial was charged with
4-tert-butyl -

(4-chl oro-5-fl uoro-2-[5-(2-nethanesul f ony
I:ephyl)ill

zi nocar bonyl - phenyl) - Benzeul fonam de




WD 2008/ 010934PCT/ US20071015808 [ 00619] A

15 nlL pressure vesse

wo 2008erboef t - but yl -

i odo- 2- ( 5-et hyl

- [ 4-
- 4- et hyl -

-3-y1)-pheny|I-benzenesulfonan1de
(prepared according to genera

C 55

vesse

[0063Gh, . AR - b

1 ny,

1. 05 nmol),

oosaf 2 REETFoRRR AT i)

[1,1'-

was charged with

PCT/US2007/015808

-4H- 0, 2, 41tri azo

procedure

ferrocen I|chloropa

YR el

?%Wmf§§
generghgrocedur® deseriprd)aboye. | M$ K5$)dMiHHE dgta9@s gbllected and
compaedlio iR xpectadiehiddVE bR A tiediadntity(o? tHElcbmpdiify.

was placed under an at nosphere of

-heated to 80 C, and stirred

MS Datel atil es mere rennved i n vacuo,

resi
or gar
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87 Cc 478.16 4791
a8 | 50517 506.1
89 Z 528.11 529.0
80 C 491.12 492.0
g1 C 529.19 | 530.1
92 H 44715 448.1
93 J 565.16 566.1
94 J 530.19 531.1
95 C 448.15 447 .1
26 D 476.16 4771
97 D 481.13 482.1
98 G 489.20 490.1
99 ] 473.17 474.1
100 C 420.14 421.1
101 C 474.15 475.1
102 D 47415 475.1
103 E 476.16 4771
104 C 47415 475.1
105 C 432.14 433.1
106 ! 491.16 4921
107 P 466.12 467 .1
108 C 492.14 4931
109 I 477.14 478.1
110 _C 450.13 | 451.1
111 ¥ 489.10 490.0
112 i 491.16 492.1
113 I 473.17 474.1
114 ! 487.18 488.2
115 P 49214 493.1
116 P 506.16 5071
117 F 485.13 486.0
i18 ; 501.20 5021
119 b 487.18 488.1
120 C 478.12 479.1
121 S 505.17 506.1
122 S 481.16 492.1
123 R 45211 453.0 .
124 C 515.18 516.1
125 1% 475.18 476.1
126 C 461.17 462.1
127 i 47317 474.1
128 BB 423.17 424.4
129 DD 441.18 4424
130 cC 442.17 443.4
131 I 445.13 446.0
132 S 447.15 448.4
133 AA 456.18 457.1
134 N '461.13 462.1
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135 L 465.10 466.0
136 C 466.12 467.4
137 Y 466.12 467 .4
138 S 47518 476.4
139 P 480.14 481.4
140 W 491 16 492 4
141 K 501.20 502.1
142 N 501.16 502.1
143 J 502.16 503.1
144 [ 503.18 504.5
145 w 505.17 506.5
146 i 519.19 520.1
147 S 520.18 521.5
148 S 521.17 5225
149 S 523.18 524.5
150 D 530.21 531.1
151 S 534.20 5356
152 S 535.18 535.5
153 J 53713 538.0
154 S 549.20 5505
155 C. 501.20 502.4
156 EE 441 1 4421
157 C 502.00 502.9
158 C 516.01 516.9
159 C 512.01 5129
160 C 519.99 5209
161 T 563.00 563.9

[00631] Measuring Efficacy of Chemokine Modulators

[00632] In Vitro Assays

[00633] A variety of assays can be used to evaluate the compounds
provided herein, including signaling assays, migration assays, ligand binding
assays, and other assays of cellular response. Chemokine receptor signaling
assays can be used to measure the ability of a compound, such as a potential
CCR2 antagonist, to block CCR2 ligand- (e.g. MCP-1)-induced signaling or a
potential CCR9 antagonist, to block CCR3 ligand- (e.g. TECK}-induced
sighaling. A migration assay can be used toc measure the ability of a
compound of interest, such as a possible chemokine antagonist, to block
chemokine-mediated cell migration in vitro. The latter is believed to resemble
chemokine-induced cell migration in vivo. A ligand binding assay can be used
to measufe the ability of a compound, such as a potential CCR2 antagonist, to
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block the interaction of MCP-1 with its receptor or a potential CCR9
antagonist, to block the interaction of TECK with its recepior.
[00634] in a suitable assay, a chemokine protein (whether.isolated or
recombinant) is used which has at least one property, activity, or functional
characteristic of a mammatian chemokine protein. The property can be a
binding property {to, for example, a ligand or inhibitor), a signaling activity
(e.g., activation of a mammalian G protein, induction of rapid and transient
increase in the concentration of cytosolic free calcium ion), cellular response
function (e.g., stimulation of chemotaxis or inflammatory mediator release by
leukocytes), and the hike.
[00835] The assay can be a cell-based assay that utilizes cells stably or
transiently transfected with a vector or expression cassette having a nucleic
acid sequence that encodes the chemokine receptor. Cell lines naturally
expressing the chemokine can also be used. The cells are maintained under
conditions appropriate for expression of the receptor and are contacied with a
putative agent under conditions appropriate for binding to occur. Binding can
. be detected using standard techniques. For example, the extent of binding
can be determined relative fo a suitable control {for example, relative to
background in the absence of a putative agent, or relative to a known ligand).
Optiona!!y,'a cellular fraction, such as a membrane fraction, containing the
receptor can be used in lieu of whole cells.
[00636] " Detection of binding or complex formation can be detected
directly or indirectly. For exampie, the putative agent can be labeled with a
suitable label (e.g., fluorescent label, chemiluminescent label, isotope label,
enzyme label, and the like) and binding can be determined by detection of the
label. Specific and/or competitive binding can be assessed by competition or
displacement studies, using unlabeled agent or a ligand {(e.g., MCP-1 or
TECK) as a competitor.
[00637] Binding inhibition assays can be used to evaluaie the present
compounds. In these assays, the compounds are evaluated as inhibitors of
ligand binding using, for example, MCP-1 or TECK. In one embodiment, the
CCR2 receptor is contacted with a ligand such as MCP-1 and a measure of
ligand binding is made. The feceptor is then contacted with a test agent in the
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presence of a ligand (e.g., MCP-1) and a second measurement of binding is
made. In another embodiment, the CCR9 receptor is contacted with a ligand
such as TECK and a measure of ligand binding is made. The receptor is then
contacted with a test agent in the presence of a ligand (e.g., TECK) and a
second measurement of binding is made. A reduction in the extent of hgand
hinding is indicative of inhibition of binding by the test agent. The binding
inhibition assays can be carried out using whole cells which express the
chemokine, or a membrane fraction from cells which express the chemokine.
[00638] The binding of a G protein coupled receptor by, for example, an
agonist, can result in a sighaling event by the receptor. Accordingly, signaling
assays can also be used to evaluate the compounds of the present invention
and induction of signaling function by an agent can be monitored using any
suitable method. For example, G protein activity, such as hydrolysis of GTP
to GDP, or later signaling events triggered by receptor binding can be
assayed by known methods (see, for example, PCT/US97/15915; Neote et
al., Cell, 72:415425 (1993); Van Riper et al., J. Exp. Med., 177:851-856

. {1883} and Dahinden et-al., J. Exp. Med., 179:751-756 {1934)).
[00639]  Chemotaxis assays can also be used fo assess receptor
function and evaluate the compounds provided herein. These assays are
based on the functional migration of cells in vitro or in vivo induced by an
agent, and can be used to assess the binding and/or effect on chemotaxis of
ligands, inhibitors, or agonists. A variety of chemotaxis assays are known in
the art, and any suitable assay can be used to evaluate the compounds of the
present invention. Examples of suitable assays include those described in
PCT/USS7/15915; Springer et al., WO 94/20142; Berman et al., Immunol.
Invest., 17:625-677 (1988); and Kavanaugh et al., J. immunol.,
146:4149-4156 (1991)).
J00640] Calcium signaling assays measure calcium concentration over
time, preferably before and after receptor binding. These assays can be used
to quantify the generation of a receptor-signaling mediator, Ca**, following
receptor binding {or absence thereof). These assays are useful in

_ detemmining the ability of a compound, such as those of the present invention,

to generate the receptor signaling mediator by binding to a receptor of
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interest. Also, these assays are useful in determining the ability of a
compound, such as those of the present invention, to inhibit generation of the
receptor signaling mediator by interfering with binding between a receptor of
interest and a ligand.

[00641] in calciumn signaling assays used to determine the ability of a
compound to interfere with binding between a chemokine receptor and a
known chemokine ligand, chemokine receptor-expressing cells (CCR2-
expressing cells such as THP-1 ceils or CCR9-expressing cells such as T cell
line MOLT-4 cells} are first incubated with a compound of interest, such as a
potential chemokine antagonist, at increasing concentrations. The cell
number can be from 10° to 5 x 10° cells per well in a2 96-welt microtiter plate.
The concentration of the compound being tested may range from 0 to 100 uM.
After a period of incubation (which can range from 5 to 60 minutes), the
treated cells are placed in a Fluorometric imaging Plate Reader (FLIPR®)
{available frém Molecular Devices Corp., Sunnyvale, CA) according to the
manufacturer’s instruction. The FLIPR® system is well known to those skilied
in the art as a standard method of performing assays. The cefls are then
stimulated with an appropriate amount of the chemokine ligand (MCP-1 for
CCR2 or TECK for CCR) at 5-100 nM final concentration, and the signail of
intracellular calcium increase {also called calcium flux) is recorded. The
efficacy of a compound as an inhibitor of binding between the chemokine and
the ligand can be calculated as an IC5; {the concentration needed to cause
50% inhibition in signaling) or iCg {(at 90% inhibition).

[00642]) In vitro cell migration assays can be performed (but are not
limited to this format) using the 96-well microchamber (called ChemoTX™).
The ChemoTX™ system is well known to those skilled in the art as a type of
chemotactic/cell migration instrument. In this assay, CCR2-expressing celis
{such as THP-1) or CCRS-expressing cells (such as MOLT-4) are first
incubated with a compound of interest, such as a possible CCR2 or CCR9
antagonist, i'espectively, at increasing concentrations. TFypically, fifty
thousand celis per well are used, but the amount can range from 10*10° cells
per well. The chemokine !igémd (for example, CCR2 ligand MCP-1, typically
at 0.1 nM (but can range from 5-100 nM ); or- CCR9 ligand TECK, typically at
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50 nM {but can range from 5-100 nM)}, is placed at the lower chamber and

the migration apparatus is assembled. Twenty‘microiiters of test compound- "

treated cells are then placed onto the membrane. Migration is aliowed to take

place at 37 °C for a period of time, typically 1.5 hours for CCR2 or 2.5 hours

« for CCR9. Atthe end of the incubation, the number of cells that migrated

" across the membrane into the lower chamber is then quantified. The efficacy
of a compound as an inhibitor of chemokine-mediated cell migration is
calculated as an ICsq (the concentration needed to reduce cell migration by
50%) or I1Cgo {for 90% inhibition).

[00643) In vivo efficacy models for human IBD

[00644] T céll mfiltration into the small intestine and colon have been
linked to the pathogenesis of human inflammatory bowel diseases which
include Coeliac disease, Crohn’s disease and ulcerative colitis. Blocking
trafficking of relevant T celi populations to the intestine is believed to be an
effective approach to treat human 1BD. CCRS is expressed on gut-homing T
cells in peripheral blood, elevated in patients with small bowel inflammation
such as Crohn’s disease and Coeliac disease. CCR® ligand TECK is
expressed in the smail intestine. It is thus believed that this ligand-receptor
pair plays a role in 1BD development by mediating migration of T cells to the
intestine. Several animal models exist and can be used for evaluating
compounds of interest, such as potential CCR9 antagonists, for an ability to
affect such T cell migration and/or condition or disease, which might allow
efficacy predictions of antagenists in humans.

[00645] Animal models with pathology similar to human ulcerative colitis
f00646] A murine model described by Panwala and coworkers (Panwala,
etal, J lmrﬁunoi., 161(10):5733-44 {1998)) involves genetic deletion of the
murine muiti-drug resistant gene (MDR). MDR knockout mice (MDR-/-) are
susceptible to developing a sevére, spontaneous intestinal inflammation when
maintained under specific pathogen-free facility conditions. The intestinal
inflammation seen in MDR-/- mice has a pathology similar to that of human
inflammatory bowel disease (IBD) and is defined by Th1 type T cells

infiltration into the lamina propria of the large intestine.
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[00647] Another murine model was described by Davidson et al., J. Exp.
Med., 184(1):241-51(1886). In this model, the murine 1L.-10 gene was deleted
and mice rendered deficient in the production of interleukin 10 (IL-10-/-}.
These mice develop a chronic inflammatory bowel disease (IBD) that
predominates in the colon and shares histopathological features with human
IBD.

[00648] Anocther murine model for IBD has been described by Powrie et
al., Int Immunol., 5(11):1461-71 {1993}, in which a subset of CD4+ T cells
{called CD45RB{high)) from immunocompetert mice are purified and
adoptively transferred into immuncdeficient mice (such as C.B-17 scid mice).
The animal restored with the CD45RBhighCD4+ T cell population developed a
lethal wasting disease with severe mononuclear cell infiltrates in the colon,
pathologically similar with human 1BD.

[00649] Murine models with pathology similar to hurnan Crohn’s disease
[00650F]  The TNF ARE(-/-) model. The role of TNF in Crohn’s disease in
human has been demonstrated more recently by success of treatment using
anti-TNF alpha antibody by Targan et al, N. Engl. J. Med., 337(15):1029-35
(1997). Mice with aberrant production of TNF-alpha due to genetic alteration
in the TNF gene {ARE-/-} develop Crohn’s-like inflammatory bowel diseases
(see Kontoyiannis et al., Immunity, 10(3):387-98 (1999}).

[00651}] The SAMP/yit model. This is model described by Kosiewicz et
al., J. Clin. Invest., 107(6):695-702 (2001). The mouse strain, SAMP/Yit,

spontaneously develops a chronic inflammation localized to the terminal

ileum. The resulting ileitis is characlerized by massive infiltration of activated
T lymphocytes into the lamina propnia, and bears a remarkable resemblance
to human Crohn's disease.

jo0652] Examples of in vitro assays
[00653] Reagents ‘
[00654] THP-1 cells and MOLT-4 cells were obtained from the American
Type Culture Collection (Manassas, VA) and cultured in RPMI tissue culture

- mediurm’ supplemented with 10% fetal calf serum (FCS) in a humidified 5%
COs incubator at 37 °C. Recombinant human chemokine proteins MCP-1 and
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TECK were obtained from R&D Sysfems (Minneapolis, MN). 'l-labeled
MCP-1 protein was obtained from Amersham {Piscataway, NJ). ChemoTX®
chemotaxis microchambers were purchased from Neuro Probe (Gaithersburg,
MD). CyQUANT® cell proliferation kits were purchased from Molecular
Probes (Eugene, Cregon). Calcium indicator dye Fluo-4 AM was purchased
from Molecular Devices (Mountain View, CA).

[00655] Conventional migration assay

[00656] Conventional migration assay was used to determine the
efficacy of potential receptor antagonists in blocking migration mediated
through chemokines (such as CCR2 or CCR9). This assay was routinely
performed using the ChemoTX® microchamber system with a 5-um pore-
sized polycarbonate membrane. To begin such an assay, chemokine
expressing cells (suéh as THP-1 cells for CCR2 assay or MOLT-4 cells for
CCRB9 assay) were harvested by centrifugation of cell suspension at 1000
RPM on a GS-6R Beckman centrifuge. The cell pellet was resuspended in
chemotaxis buffer (HBSS with 0.1% BSA) at 10x10° cells/mL for CCR2 assay
(5 x108 cells/mlk. for CCR9 assay). Test compounds at desired concentrations
were prepared from 10 mM stock solutions by serial dilutions in chemotaxis
buffer. An equal volume of cells and compounds were mixed and incubated
at room temperature for 15 minutes. Afterwards; 20 pbL of the mibdure was
transferred onto the porous membrane of a migration microchamber, with 29
ul of chemokine ligand (0.1 nM chemokine MCP-1 protein for CCR2 assay or
50 nm chemokine TECK protein for CCR9 assay) placed at the lower
chamber. Following an incubation at 37 °C (90-minute for CCR2;150-minute
for CCR9), during which cells migrated against the chemokine gradient, the
assay was terminated by removing the cell drops from atop the filter. To
quantify cells migrated across the membrane, 5 pl. of 7X CyQUANT® solution
was added to each well in the lower chamber, and the fluorescence signal
measured on a Spectratiuor Plus fluorescence plate reader (TECAN, Durham,
NC). The degree of inhibition was determined by comparing migration signals

between compound-treated and untreated cells. ICsp calculation was further
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performed by non-linear squares regression analysis using Graphpad Prism
{Graphpad Software, San Diego, CA).

[00657] -  BiRAM Assay

[00558] The primary screen to identify chemokine antagonists was
carried out using BiRAM assay (WO 02101350, US2004023286), which
detects potential hits by their abifity to activate cell migration under inhibitory
chemokine concentration. To begin such an assay, chemokine expressing
cells (such as THP-1 cells for CCR2 assay or MOLT-4 cells for CCR9 assay)
were harvested by centrifugation of cell suspension at 10(50 RPM on a G5-6R
Beckman centrifuge. The cell pellet was resuspéended in chemotaxis buffer
(HBSS/0.1% BSA) at 10 x 10° cells/mL for CCR2 assay (5 x 10° cells/mL for.
CCR$ assay). Twenty-five microfiters of celis was mixed with an equal
volume of a test compound diluted to 20 pM in the same buffer. Twenty
microliters of the mixture was transferred onto the filter in the upper
chemota)_(is chamber, with 23 pt of chemokine solution containing chemokine
ligand {100 nM chemokine MCP-1 and MiIP-1a protein for CCR2 assay or 500
nm chemokine TECK protein for CCR9 assay) was p[aced' in the lower
chamber. Following an incubation at 37 °C {90-minute for CCR2; 150-minute
for CCR9), the assay was terminated by removing the cell drops from atop the
filter. To quantify cells migrated across the membrane, 5 pl of 7X
CyQUANT® solution was added to each well in the lower chamber, and the
fluorescence signal measured on a Spectraftuor Plus fluorescence plate
reader (TECAN, Durham, NC).

[00859] For selection of potential hits, the level of migration activation
was calculated as a RAM index-the ratio between the signal of a particular
well and the median signal of the whole plate. Compounds with a RAM index
of greater than 1.5 for CCR2 assay (1.8 for CCRQ assay) were regarded as
HAM positive, and were selected for ICsy determinations in conventional

functional assays.

[00660] Calciurm flux assay
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|
{00661] Calcium flux assay measures an increase in intracellular calcium

following ligand-induced receptor activation. In the screen of chemokine
antagonists, it was used as a secondary assay carried out on a FLIPR®
machine (Molecular Devices, Mountain View, CA). To begin an assay,
chemokine expressing cells (such as THP-1 cells for CCR2 assay or MOLT-4
cells for CCRY assay) were harvested by centrifugation of cell suspension,
and resuspended to 1.5 x 10° cells/mL in HBSS (with 1% fetal calf serum).
Cells were then labeled with a calcium indicator dye Fluo-4 AM for 45 minutes
at 37 °C with gentle shaking. Following incubation, cells were pelletted,
washed onc¢e with HBSS and resuspended in the same buifer at a density of
1.6 x 10%cells/mL. One hundred microliters of labeled cells were mixed with
10 plL of test compound at the appropriate concentrations on an assay plate.
Chemokine protein (MCP-1 at a final concentration of 0.1 nM for CCR2 assay
or TECK at a final concentration of 25 nM for CCR2 assay) to activate the
receptor. The degree of inhibition was determined by comparing calcium
signals between compound-treated and untreated cells. 1Csy calculations
were further periormed by non-linear squares regression analysis using
Graphpad Prism {Graphpad Software, San Diego, CA).

[00662] Ligand binding assay

[00663]1 Ligand binding assay was used to determine the abifity of
potential CCR2 antagonists to block the interaction between CCR2 and its
ligand MCP-1. CCR2 exprassing THP-1 cells were centrifuged and
resuspended in assay buffer (20 mM HEPES pH 7.1, 140 mM NaCl, 1 mM
CaClz, 5 mM MgCt., and with 0.2% bovine serum albumin) to a concentration
of 2.2 x 10° cells/mL. Binding assays were set up as follows. First, 0.09 mL
of cells (1 x 10° THP-1 celis/well) was added to the assay plates containing
the compounds, giving a final concentration of ~2-10 pM each compound for
screening (or part of a dose response for compound 1Cs, determinations).
Then 0.09 mL of ' labelied MCP-1 (obtained from Amersham; Piscataway,
NJ} diluted in assay buffer to a final concentration of ~50 pM, yielding ~30,000
cpm per well, was added, the plates sealed and incubated for approximately 3
hours at 4 °C on a shaker platforrn. Reactions were aspirated onto GF/B
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glass filters pre-soaked in 0.3% polyethyleneimine {PEI) solution, on a
vacuum cell harvester {Packard instruments; Meriden, CT). Scintillation fluid
(50 pL; Microscint 20, Packard Instruments) was added to each well, the
plates were sealed and radioactivity measured in a Top Count scintillation
counter {Packard Instruments). Control wells containing either diluent only
{for 1otal counts) or excess MCP-1 (1 pg/mL, for non-specific binding) were
used to calculate the percent of fotal inhibition for compound. The computer
program Prism from GraphPad, Inc. (San Diego, Ca) was used to calculate
ICx values. 1Csgp values are those concentrations required to reduce the
binding of labeled MCP-1 to the receptor by 50%.

{00664] Discovery of chemokine antagonists

[00665] The discovery of cher.nokine antagonists was carried out in two
stepé: First, BIRAM assay was used to screen a compound library in a high-
throughput manner. The assay detected compounds by their ability to cause a
poéitiue migration signal under BiRAM'conditipn. Secondly, BiRAM positive
compounds were tesied to determine their ICsq values using the conventional
migration, calcium flux assays and ligand binding assays.

[00666] For instance, in a screen of approximately 100,000 compounds,
2000 individual wells representing approximately 2% of total compounds
showed a desired RAM index (greater than 1.5 for CCR2; greater than 1.8 for
CCR@8). These compounds were cheery-picked and retested in duplicate wells
by RAM assay. A total of 156 compounds were confirned BiRAM positives.
[00667] Since a BiIRAM positive signal indicates only the presence of a
receptor antagonist and not how strongly it blocks receptor functions, the
BiRAM positive compounds were further tested for potency in conventional
migration, calcium flux and-ligand binding assays. ICse detemminations on this
subset discovered several compounds with an ICs less than 1 pM and that
did not inhibit other chemokine receptors examined at signiticant levels.
[00668]  In Vivo Efficacy

{00669] A 17-day study of type Il collagen-induced arthritis is conducted

to evaluate the effects of a modulator on arthritis-induced clinical ankle
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swelling. Rat collagen-induced arthritis is an experimental modei of
polyarthritis that has been widely used for preclinical testing of humerous anti-
arthritic agents (see Trentham et al,, J. Exp. Med., 146(3):857-868 (1977),
Bendeie et al., Toxicologic Pathol., 27:134-142 (1998}, Bendele et at., Arthritis
Rheum., 42:498-506 (1999)). The hallmarks of this model are reliable onset
and progression of robust, easily measurable polyarticular inflammation,
marked cartitage destruction in association with pannus formation and mild to
moderate bone resorption and periosteal bone proliferation.
[00670] Female Lewis rats (approximately 0.2 kilograms) are
anesthetized with isoflurane and injected with Freund's Incomplete Adjuitant
containing 2 mg/mlL bovine type U collagen at the base of the tail and two
sites on the back on days 0 and 6 of this 17-day study. The test modulator is
dosed daily by sub-cutaneous injection from day 9 to day 17 at a dose of 100
mgkg and a volume of 1 mi/kg in the following vehicle (24.5 % Cremaphore
EL, 24.5% commeon oil, 1% Benzylalcohol and 50% Distilled water). Caliper
measurements of the ankie joint diameter are taken daily, and reducing joint
swelling is taken as a measure of efficacy.
[00671] The MDR1a-knockout mice, which lack the P-glycoprotein gene,
spontaneously develop colitis under specific pathogen-free condition. The

" pathology in these animals has been characterized as Thi-type T cell-
mediated inflammation similar io ulcerative colitis in humans. Disease
normally begins io develop at around 8-10 weeks after birth. However the
ages at which disease emerges and the ultimate penetrance level often vary
considerably among different animal facilities.
[o0672] in 2 study using the MDR1a-knockout mice, a CCRS9 antagonist
is evaluated by prophylactic administration for its ability to delay disease
onset. Female mice {n=34) are dosed with 50 myg/kg twice a day by
subcutaneous injections for 14 consecutive weeks starting at age 10 weeks.

The study is evaluated for IBD-associated growth retardation.

[00673] Evaluation of a test modulator in a rat model of thioglycoliate-

induced peritoneal inflarnmaltion
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[00674] A 2-day study of thioglycollate-induced inflammation is
conducted to evaluate the effects of the test modulator. The hallmarks of this
model are reliable onset and progression of robust, easily measurable
inflammatory cellular infilirate. For the induction of inflammatory peritonilis in
Lewis rats, Brewer-Thioglycollate (1.0 mL, 4 % solution in distilled water) is
injected intra peritoneal (i.p.). Before this injection, the treatment group
received test modulator or vehicle and the control group received the same
volume of PBS as i.p. injection. After 2 days, a peritoneal lavage ias
performed with ice-cold PBS containing 1 mM EDTA. The recovered cells are
counted with a cell counter (Coulter Counter; Coulter Phamaceutical, Palo
Alto, CA) and monocytes/macrophages were identified by flow cytometry
using light-scatter properties.

[00575] Evaluation of a test modulator in a mouse model of bacterial

infection
[00676] A t-day study of streptococcus pneumoniae infection is

conducted 1o evaluate the effects of the test modulator. The modet measures
bacteriat infection and spread in an animatl following pulmonary infection with
live bacterial cultures, measured by inflammatory cellular infifirate, and
assessment of bacterial burden. C57/B6 mice are inoculated intra nasally
with LDS0 400 CFU at day 0. Groups are either test modulator or vehicle
control treated 1 day prior 1o bacterial inoculation and twice daily throughout
the study. Bacterial burden is measured at 24 hours by plating serial dilutions

of homogenized lung tissue on agar plates and counting colonies.

[00677] Pharmacologics to be used in conjunction with CCR2
compounds

[005678] Pharmacological agents that can be used in conjunction with the
CCR2 anfagonists of the current invention include those used for the
treatments of atherosclerosis, restenosis, multiple sclerosis, pulmonary
fibrosis, inﬂammatbry bowel disease, rheumatoid arthritis, grafi-versus-host
disease, renal fibrosis, psoriasis, transplantation rejection, obesity, diabetes,

hypercholesterolemia and cancer.
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[006791 In the tabies below, structures and activity are provided for
'representatfve compounds described herein. Activity is provided as follows
for either or both of the chemotaxis assay and/or calcium 'mobilization assays,
described above. '

[00680] Table 3: Compounds with CCR9 activity in one of the
chemotaxis, binding or calcium mobilization assays, with IC50 < 1000
nM
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[00681] Table 4: Compounds with CCR2 activity in one of the
chemotaxis, binding or calcium mobilization assays, with IC50 < 1000
nM ’
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[00Ee82] it is therefore intended that the foregoing detailed description be
regarded as illustrative rather than limiting, and that it be understood that it is
the following claims, including all equivalents, that ére intended to define the
spirit and scope of this iﬁvention.
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Claims
1. A compound of the formula (I), or a salt thereof:

where
Ar is selected from the group consisting of substituted or unsubstituted CM) aryl

- and substituted or unsubstltuted 5-10 10-membered heteroaryl;

Y4 Y5, Y8 and Y are each independently selected from the group con3|st|ng of |
hydrogen, halogen, -CN, -C(O)R', -CO:R™, -C(ONR™R®, .OR'®, -OC(O)R'S, -
.OC(O)NR’SR"S -SR™, _S(O)R", -8(0):R", -S(0)NRR®, -NO,, -NR*R" -
NRSC(O)R16 NR15C(0)0R"‘ -NR®S(0)zR", -NR"*C(O)NR™R"; substituted

or unsubstltuted Cis alkyi, substituted or unsubstituted Co.g alkenyl, substltuted
or unsubstltuted Cz.5 alkynyl, substituted or unsubstituted 3- to 10-membered
heterocyclyl, substituted or unsubstituted Cm_u aryl, and substituted or
unsubsﬁtuted 5- to 10-membered heteroaryl;

R R™ and R" are each independently selected from the group consisting of
hydrogen, substituted or unsubstituted C4_g alkyl, substi’guted or unsubstituted Cz-g
alkenyl, surbst‘ituted or unsubstituted C25 alkynyl, substituted or unsubstituted Cs.
'10 aryl, substiiuted or unsubstituted 5- to 10-membered heteroaryl, and
substituted or unsubstituted 3- to 10-membered heterocyclyl; and

R™ and R', R"™ and R" or R"® and R" may, together with the atoms to which
they are aitached, form a substituted or unsubstituted 5-, 6-, or 7-membered ring:
R'is selected from the group consisting of -C(O)R’, -CO.R7, -C{ONR'R®, -
S(O)R’, -S(0)2R’, -S(0)2NR'R?, substituted or unsubstituted C. atkyl,
substituted or unsubstituted C, g alkenyl, substituted or unsubstituted C..g alkynyi,
substituted or unsubstituted 3- to 10-membered heterocyclyl substltuted or
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563.00 563.9 [00631] Measuring Efficacy
of Chenoki ne Mbdul ators [00632]1In Vitro
Assays [ 00633] A variety of assays can be
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where %I&%ﬁ; %gcgg{;letﬁettr W!tgl 91e l%o rtﬂ& thel?yt aeré g’l%achedn form a
substituted or unsubstituted 5-, 6-, or T—membered ring; 7
wherein the substituents for substituted alkyl, subsﬁtuted alkenyl, and substituted
- alkynyl are selected from haiogen, -CN, -CO:R’, -C(O)R’, ~C(OINR'R", oxo (=0
or -0-), -OR’, -OC(O)R’, -OC(O)NR'R” -NO,, -NR'C{O)R", -NR"C(O)NR'R", -
NR'R", -NR'COsR", —NR’S(O)R", -NR'S{O)R™, -NR™S(OINR'R", -
NR™S(0);NR’'R", -SR’ -S(O)R’, -S(O')ZR’, -8(0):NR'R", -NR'-C(NHR"=NR™, -
SIR'R"R’, -N3, unsubstituted Cg.1¢ aryl, unsubstituted 5- to 10-membered
heteroaryl, and unsubstituted 3- to 10-membered heterocyclyt; and

the substituents for substituted aryl, substituted heteroaryl and substituted
hete;ot:yclyl are selected from halogen, -CN, -CO:R’, -C(O)R’, -C{O)NR'R”, oxo
(=0 or -0-), -OR’, -OC(O)R’, -OC(O)NR'R”, -NO;, -NR'C(O)R", -NR”C(O)NR'R”,
-NR'R", -NR'CO2R", -NR’S(O)R", -NR’S(0):R", -NR’“S(O)NR’R",
NR™S(0)2NR'R", -8R’, -S(0)R’, -S(0)2R’, ~-S(0)2NR’R", -NR’-C(NHR")=NR", -
SIR'R"R™, -N3, unsubstituted C1_s alkyl, unsubstituted C,.5 alkenyl, unsubstituted
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[00634]In a suitabl e assay, a chenokine
protein (whether isolated or reconbi nant)
is used which has at |east one property,
activity, or functional characteristic of
a manmmal i an chenoki ne protein. The
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[00644] T cell infiltration into the snal
~intestine and col on have been |linked to
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di sease, Crohn's disease and ul cerative

colitis, Blocki ra i ckin relevant
oot BB 18 e e
substﬂb@lduoemdbatrmtdgié wrt Oe!ﬁefn@@tad\hete@pmwawm to
8 anb RRAR HHARP Jr ﬁ[ﬂ ang;ﬁRQnéystc}SéﬁQ—:rr ﬁ:ﬁﬁ’ fd afapaé to which

they at aéfe&?ador?fha iyaffiﬂé?ﬂ @ ”\ﬂﬂbﬁm‘gﬁ%‘i’ | o bwévembered ring.
i nfl ammation such as Crohn's dlsease and
3, The‘é@ﬁ‘.béuﬂﬁ of’éla?r‘ﬁ%sﬁ Qﬂﬁl%e'o% gand TECK is
expressed I'ntestine. It is
s selpiied TR9) ihe geuP FRSITINgIeT Balpgeq bRl uadep trsubstituted
Cs gallgral-(DRﬁl -BRERE, snalsebsititited BPutbabslueRIPRE § 0-Bi¥mbered
ating magration.of T cells to the
haem&kggstlne Several ani mal nodel s exi st
Y'is hygiepepan be used for eval uating conpounds

Y*, Y%, @hd ¥1érg ERhlindebeHaBntR ScBQE@RIM Ak ofeldREbnsisting of

nt agoni 414y to affect -
hydrogenth % S#WS %é’zgﬁ acﬂgﬁmirﬁj/ or condition or
R'is Sw%@dw theviogmcamsigting oh$ubsiituted driupsibytituted Cys alkyl,
substitREESH %Edb@ﬂ?&e@ﬁ—t%rﬁ&%r&t h%tércﬂ:ﬁ "ERbituted or

006 Ani mal | s
AT ORIV RN

hﬁﬂﬂ¢ﬂnﬁﬂ6]A muri ne nodel described by

2 is sdrapiBlomh tAdgho f&%&:&ﬁ%%f@ﬁ%@%%@ ;tﬁttedgllurnsub%muted :

nmunot
Crs a"‘&e‘:‘f@t"i’%*”?f@l"ét‘“%?’ﬁ“&‘t‘edt%83 W?%r%meterqcuﬂw
substitutezisir shaunstingen®s «f AMARANd BERiti=ae kifdubstidiees- to 10-
membelddPRidrg a)ry are susceptible to devel oping a
severe, ‘spontaneous intestina
i nfl ammati on when mai nt ai ned under
4. The cop@oinfd of cipid 1) 0B@8aitlthiepeo f e fdrilia (111):
conditions. -The intestinal inflammation
seen in MDR-/- mce has a pathol ogy
simlar toxthat of human inflammatory
bowel di : (1BD) and is defined by Thl
type T c infiltration into the lamna
propria effthe large intestine. WO
g4 007/ 015808
rfne nodel was descri bed
- ‘RY - ). Exp. Med.,
184(1): 241- 1(1986) in this nodel, the
murine | L-10mgene was del eted and m ce
- rendered deficient in the production of
interleukin 10 (IL-104-). These mce
devel op a chronic inflanmatory bowel
di sease (1BD) that @redoninates in the
col on and shares hi fopathologica
features with human |1 BD. [00648] Anot her
muri ne nodel for |BD has been descri bed
by Powie et at, hit | nmmunoL,
5(11):1461-71 (1993), |n mhlch a subset




performed by non-linear squares

regression anal ysis using G aphpad Prism

(G aphpad Software, San D ego, CA).

[ 00657] Bi RAM Assay [00658] The primary

screen to identify chenoki ne antagonists

was carried out using Bi RAM assay (WO
e
Ylsﬁﬁﬁﬂvahﬂkmx%l m gration under inhibitory

chenoki ne concentration. To begin such an

chenpki ne express cells (such
5. Thegmtyod T dieim 4 Of et leres”, a&lg%\gwwa Whege X* is
hydrogselot Baldgen; YCEREydagea yioyeioe-0NNESt £ YONre other
than h&ﬁﬁe‘h! fugation of cell suspension at 1000
on a GS-6R Beckman centrifuge. The

cell pellet was resuspended in chenotaxis

8. Tnehcurfnbcemd ()HEﬁS/SOth%aBﬁébeoﬁWhérQ x 106

X1is s%%l:tla the S&ou%%ﬁr%llsa%gn%)éués?t\l}éd %{Og%gfﬁtlbgpga alkyi;

-OR™, giR'GRT |agd m@fﬁﬁeﬁ etinspsHtuted 3eigu@tmenblerede
heterogfiya t est conpound diluted to 20 gMin
5. .bh mmbem.TMm mcrhtmsof
v is sgpeTT HrouBEone PR & SRR -G O 2nd -
- C(ONRFRTer in the upper chenDtaX|s chanber,
R'is sibdidd oth tR gro@d c&@f@ﬁﬂal&? %sﬁ@c&"& Oan< Mubstltuted or

i ni.ng chenokine |i
st ool khbor epbsived
aryl, ang@Rtimies @y utsubSiAfed Bt itanaktbenel heketdaryl; and
,Shﬁﬁgkﬁln for CCR9 accay) was placed in the
| ower chanber. Foll ow ng an incubation at
37 C (90-m nute for CCR2; 150-m nute for
7. The @BROYNd df bieinas vay saetberd dTthaasradialayin)
removing the cell drops fromatop the
filter. To quantify cells m grated across
the nenbrangs 5 gL "of 7X CyQUANT(r)
solution wad _added to each well in the
| ower chafjb and the fluorescence
si gnal neasyred on a Spectrafl uor Plus

fluoresce?gp.pl ate reader (TECAN, - Dur ham
NC). [00639] Fp siiTectionm of potenti al
hits, the | M grati on activation
was calcw as M index-the ratio

bet ween the sysgng pfwa particul ar well -

and the nedlﬁﬁ05|gnal of the whole plate.

Conpounds wi a RAM i ndex of greater

than 1.5 for CCR2 assay (1 8 for CCRO
where WIS NilYor ONBXEn £@0RLALd as RAM positive, and

were selected for 1C50 determinations in

conventional functional assays.

[ 00660] Cal ci um fl ux assay WO

2008/ 010934PCT/ US200¥7/ 015808

[ 00661] Cal ci um fl ux assay neasures an

increase in intracellular calcium

follow ng |igand-induced receptor

activation. In the screen of chenokine



swel ling. Rat collagen-induced arthritis
is an experinental nodel of polyarthritis
that has been w dely used for preclinica
testing of numerous anti-arthritic agents
(see Trenthamet al., J. Exp. Med.
146(3) 857- 868 51977) Bendel e etal
8. Theﬁ? QU ShFRMEs PHbal thetept, yBgre 142 (1999)
X'is Bepeel e et al., Arthritis Rheum, '
X2 is HAR: éﬁ§1§p6 (1999)). The hal I marks of this
% & reliable onset and pr ogr essi on
Y4E*BP9$bbus easi |y measurabl e
% is hp@bysarck hzﬂd;deaf i nfl ammati on, marked
truction in association with
'Saé%}hee%%gd a% ion and mld to noderate
R*is hydspgenroasuppifitied ar unaebsiiuted 6s¢ dal. bone
proliferation. [00670] Female Lewi s rats

o ThesRRR K bR st LorPe PR TR 04 ect ed

with Freund's Inconplete Adjuvant
[ g/ ML ‘bovi ne type |
col l agen at thi bese of the tail and two
“sites on thelbadk on days 0 and 6 of this
17-day studyo_ he test nodul ator is dosed
daily by sub- ‘han injection fromday
9 to day 17 at; e?ggﬁﬁaloo nmg/ kg and a
vol unme of 1 n e fol l owi ng vehicle
(24.5 @6C1enaph ie EL 24. 5% comon oil,
1% Benzyl al cohol ,and 50% Di stilled
"water). Caliper measurenments of the ankle
joint dianeter are taken daily, and

10. Thel &HAGHTAG | {;EQI o?él‘@aht tﬁl{’&:& 6@% ?:Erﬁ&\a a%). 2

‘measure o |cacy
'MDRla- knockout «im ce, which lack the

P- gl ycopr ot ei pl gene, 'spont aneousl y

devel op col i under specific

pat hogen-freg Fondi tion..The pathology in
t hese ani mal Satras 1 characterized as
Thl-type T cel L& é2-i nfl ammat i on

simlar to ul ivepcolitis in humans.
Di sease nornal | ysbegins to devel op at

around 8-10 wee after birth. However
s at mhlc nd the
where J“ |stq1y§|%9en or é‘iH% P‘r ahd 2 )gi aTag\\"(;i ﬁre &FE ér%m%g rogen.

conS|derany anong different animal

11. ThelcaBipdunl btaim 1006 a2kt ReoSkidly Using the
MDRla- knockout mce, a CCR9 antagonist is
eval uat ed by prophyl actic adm ni stration
for its ability to delay di sease onset.
Femal e m ce (n=34) are dosed with 50
ng/ kg twi ce a day by subcut aneous
i njections for 14 conisecutive weeks
starting at age 10 weeks. The study is
eval uated for 180-associated growth
retardati on. [00673] Eval uation of a test
nodul ator in a rat nodel of



[ 00680] Tabl e 3: Conpounds w th CCR9
activity in one of the chenotazis,

bi ndi ng or cal ci um nobi lizati on assays,
with 1C50 < 1000 789 101112 131415
WO 2008/ 010934PCT/1JS2007/ 015808 C Cl

.. C 717273 L . . :
X' is selected from the group consisting of substituted or unsubstituted Cq_g alkyl,

-OR'8, _NR™R®, and substituted or unsubstituted 3- to 10-membered
heterocyclyl; * '

Y® is selected from the group consisting of halogen, -CN, -COR’S, -
C(O)NR™R™,

R! is selected from the group consisting of substituted or unsubstituted C1.y alkyl,
substituted or unsubstituted, 3- to 10-membered heterocyclyl, substituted or
unsubstituted Cs1¢ aryl, and substituted or unsubstituted 5-to 10-membered
heteroaryl; and . '

R? is selected from the group consisting of hydrogen, substituted or unsubstituted
Cis élkyf, substituted or unsubstituted 3-to 10-membered heterocycyclyl '
substituted or unéubstitutgd Ce-10 aryl, and substituted or unsubstituted

5- to 10-membered heteroaryl.

12. The compound of claim 1 ‘E or a salt thereof, of the formula (Vi) '

where Y* is hydrogen or halogen.

13. The compound of claim 12, or a salt thereof, of the formula (VII):

144



107108109 110111112 116117118
119120121 140141142 143144145 .

[ 00681] Tabl e 4: Conpounds with CCR2
activity in one of the chenotaxis,

bi ndi ng or cal ci um nobilization assays,
with 1C50 < 1000 nM 157158 00

[00682] It is therefore intended that the
foregoi ng detaifl ed description be

where

Yis hydrogen or halogen; and ,

R® and R*are each independently hydrogen, unsubstituted or substituted Cy.
alkyl, or R® and R* together with the carbon"whit;h they substitute form a 3-10
member carbocyclic, 4 -10 member heterocyclic. 5-10 member heteroaryl

ring or 6-10 membered aryl ring.
14. The co'mj-:-aound of claim 13, or sait thereof, where R? is hydrogen.

15. The compo,u'nd of claim 1 selected from the group- consisting of
4~tert—butyl—N—(4—ch!oro—2-(4,5—diisopropyl-4H-1 .2.4-triazol-3-
yhphenyl)benzenesulfonamide;
4—tex‘t—butyI-N;(4~chIoro—2—(4,5—dimethy[—4H-1,2,_4-tria20!—3— '
yl)phenyl)benzenesulfonamide;
4—tert—butyE-N-(4—chIoro—2—(4—cyclopentyl—SJmethyi—diH—1 2,4-triazol-3-
yhphenyl)benzenesulfonamide; _
4-tert-butyl-N-(4-chloro-2-(4-cyclopropyi-5-methyl-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide; )
4—tert-butyl-!_\l—(4—chIoro-2-(4-ethyl—5-methyl-4H—1 .2, 4-triazoi-3-
yi)phenyljbenzenesulfonamide'
4-tert-butyl-N-(4-chloro-2-(4-isopropyl-4H-1,2 4-triazol-3-

yhphenyhbenzenesulfonamide;
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regarded as illustrative rather than

limting, and that it be understood that
it-is the following clains, including all
“equivalents, that are intended to -define

the spirit and scope of this invention.

A compound of the fornmula (1),
4'teﬁ"8vaié\' @aqh{"“l"%@r'fé%ﬁ’fow’ SnRelrd-4r1.3 &triged-ct ed
yl)pheﬁyl}bﬁmﬁeh&umfr&tiﬁeconSI sting of substituted

Atert- %W@E%ﬁlt%e aé-gkrﬁeqh (f:ggtg%r htycli% ggapg%n-@l)-em 1,2 4-triazol-
-vDmevl}?en@@eseﬁowq@r oaryl; Y4, Y5, Y6, and

- 4tert-MityL-ar @-ceBeR-unHeRendentd . setect ed from
Yl)phEMﬁer%enesBIfo%%ﬂm 3 'O)”gngf _ Oggrl ggen

4-tert-bu@@{y)(mmrgms (ORRE:ymetE|-6 )RS 4H-1,2 4-triazol-3-
y)phefyGb&N-NRL&REEmide:S V- 05, $S(0) R15 - S(0) 2R15,

4-ten-%§g@2<% Nparg z (gﬁfﬁxlgcmrww 124i390) 2R16,
yl)phenymm%@(e@ylfdﬁﬂrﬁﬂéj substituted or :
4-tert-BHRRNRS Eﬁl&rthe(@;sgémén Qwr#éfﬂﬁ/t-ztﬁw%—thaizgffd or

' unsubsti , subs tuted
- Yhphenypbenzenegiongifed c2_8 al ky nyl ,
Atert-tEtybIS (4 chib@ - @B mettys L be-- mtratblezdyn?rm 1 0 4-friazol-3-

. vhoh .erocyclyl, substituted or
v en}@neﬂg&?g{ﬁﬁ rﬂg 10 aryl, and substituted

4-tert-byy-Nnfs eitpse-2t(Brnetyist- (pvr@inl@yihﬁwbéﬂeuhzo! 3-

yi)pherpticRt@sWbaami®®l 5, R15 and R17 are each

4 tert-bht&ﬂ@-?ﬁ{h?oﬁgﬁ é%’ mﬁt'ﬁl o5 gr%nfzg.ﬁglé{-??ﬁ%%&&

: 'yl)phenul}t@a@grps;tﬁfgma@udqn 8 aI kyl , substituted or

4 tert-bht&il%bﬁéﬂﬁr@@m&ﬂ;d& (@trKI%BVJ-ZH WJE {4529 4-triazol

unsubst T ut

'y')phe"y% et"F‘?”ﬁ?Lg& "ﬂ?'g‘ﬁnsubst i t ut ed C6_ 10 aryl,
4-tert-beyids (4 ghipree 2t (Fomethyt s myil-4id! @d-tBazot-B
yl)pheng;;geﬁ%m&&gn{@t eroaryl, and substituted
N-(4-ch &SUbStI uted 3- to menber ed

cniisr JRPEPYH>-meth-4Hr 4 HHHD'WBP“GP&'B““and
isoprop®yFeraendRibnanide;R17 may, together with the

N-(2—(3~@t—(g[i§ﬁ E&{ H@nﬁ&%w 5ech%E é de%gl‘?g néethyr-m fo4.

e t|tu
triazol-4 et issstaidei ng; RL is sel ected fromthe
(R)- 4,-tgt-OuUR-N-0n&H Gb-2 g mefhy |f§-‘{(téiﬁaﬁ§lirofur9%?4i—l 1,2,4-

friazol-3~y %%gﬁéﬁgesm‘é%ﬁl tut eg( g)r 2lFJ{zsubst i tuted

(S)-4-tereputg-Naf4iydifluosah gt (Pyristidin Sof-4tirisdbinrd-at ed

yl)phenm&za,hégawbm,dgubst ituted or unsubstituted
C2_8 al kynyl-, substituted or
unsubsfituted 3- to 10-nenbered
het erocycl yl, substituted or
unsubstituted C6_10 aryl, and substituted
or unsubstituted 5-1% o 10-menbered
heteroaryl; R2 is selected fromthe group
consi sting of hydrogen, hal ogen, -CN,

-C(0)R7, - C2R7, -C(0)NR7R8,-0C(0)R7,

-0C(0) NR7R8, -8R7, -S(0)R7, -S(0)2R7, -



Z The conpound of claim1l1, or a salt

thereof, of the formula (11): where X1,

X2, X3, X4, and X5 are each independently

"sel ected fromthe group consisting of

hydr ogen, halogen substituted or

unsubsti t ut ed al kyl, substituted or
(514 RO {4 Shager2 GoT e Eybboriviivdze
triazoled-ylpheitehidnaégfondaadde; al kynyl ,

(S)-4-fe8%g.\%§ chlorcb%ﬁ;rl)mrgl ’ @J)—NB@%EZO[— - 8

- YhphepibgrzpugspifogamidsiRl BC( 0) NR19n20,

(S)4-tbrtbMNRI8 RSB Ioro- N%Q(Q?—Bh%tra m%ﬁ(ﬁﬁ%ﬁﬂQZ 4%riazol-
] -S(0)R18. - S(0 S(0) 2

3 yi)p%%ﬁ’??zteﬁ?%dﬁ'%gwﬁhsubst ituted C8_10 aryl,

 A-tert-Buik it (PA4iethad-40r 1, Ak Biabd BiyDdtsed 5- to

dfﬂuora&ren@[m@g,%gmmg,ﬁﬁgar yl, and substituted
3- to 10-nenbered

stit
et iﬁ@f' E‘Qg‘ ‘{/26351%4& TRt Yiind RO are each
flusrophrulépeaetentlioparsiet;ect ed from the group
Atert- &!ﬂ)"ﬁ'(?& iGh (Ji‘-}iﬁgtgéﬂgcﬁEf uran! %S/U%IQH‘% c‘?ﬁuagpl

unsubstitute
yhphepyhespgenesyligpapide> g al kenyl subst.it ut ed

4-tert-toityl- N4 LHIB- DY 4@ tH 4181 a,hkr;aawg,
v) phe%p%ﬁgéng%sﬁnﬁai unsubstituted C8_ 10

ed or unsubstituted 5- to
4tert- bl'b’ MNéheilared hadimesat4-1 2 4ripzedndid- ut ed
fluorophényltRaEdASELIbrENAg; 3- 10 10 Wenber ed -

-tert-b'ﬂlj/ lﬁfg&ﬁ’ gl ¥ Ig&s-ﬁfﬁ%th %b@ 4. tlciaz‘ﬂ %_ﬁ}_ghand R2
.ﬂUOTOP%tfth‘hb@"?ﬁBewlfmﬂmldel’}’ey are attached, for m a
4 tert—bﬁtyhﬂittll 6ht&ceﬂ(43&et:léﬁﬁ#$i§rhh BYh@M- 124 tn§zoi 30

. The conpound cl a| m
yop he"ﬁnbeﬂ?e”%sug%ﬂ c{1'3her eof, where X1 is
4-tert-bytyl e @adsprok 2- @mthMHgmﬁmamhﬂb %t-i ng of
ﬂuompmy%g%nesﬁmmgeut ed or unsubsti | t ut ed

and -
o DA P AR B T 3 o
yphendPemendseliadmivet er ocycl yi; Y7 is hydrogen;
e tl
atert m}fﬁ N (X%higt%}[b?(g\@%yﬁé %o?r@ﬁ)h] 4!32%24&@{%% 013! |
V*)phenﬂ)gbaffze@eéhffonﬁ'aldegen - CN, - 02R15, -C(0)NR
4-tert-butfHRLG-chibtb-2-@-eH5- 8 rlofithy FLHOND Ui G301

bstituted or

ﬂuomphgﬂgﬁ%n%{aﬁeg&fog%m%% 8 al kyl, substituted or
4-tert-buyii il frshlpre-3t@dpoButyld- meﬁhy{'éHﬂeBrﬂefdazol 3
y)phenynBéraemsitohathide subst i t ut ed or

unsubstituted, C8,10 aryl, and

substituted or unsubstituted 5- to

10- nenbered heteroaryl; and R2 is

" selected fromthe group consisting of

hydrogen, substitut¥d or unsubstituted

a _.8 alkyl, unsubstituted or

unsubstituted 3- to 10-nenbered

het erocycl yl, substituted or

unsubstituted Cs_10 aryl, and substituted



7. The conmpound of claim®6, or a salt
thereof, of the formula (VIIl1) where W
is NHor O; and nis O, 1, or 2. 8. The
conmpound of claim4, or a salt thereof,
vvhere X1 is hal ogen; X2 is hal ogen or

114 is hal ogen; Y5 is hydrogen or
| et Pl%fY’?B‘b(ér?h'oRlz {Agnefi R Hewetbar yl © and R2

ylipheh@)bbydhaag@smamidesubst i tut ed or

rten WRANPELH U AL B ALK D TS PN

' VUP“%@PWPI@SGWBW%O The conpound of claim

4tert- tﬂztyi-ﬂlf(4%hIﬁﬁli(sf(@@]{e@'@fam| Qméu:ﬂ@ir%t% Iéllg 124-tiaz0l-3-

y-5 ﬂ\sqr%?hle @")b%%anéif}%'ﬂﬂ' ‘?‘5 are other than
4-tert-thit N el greforo 24(5-(ZFmethoxyaibpliih chethly-AtH- 82 matriaBol-3-

y])pheM)bé]Z%s&Ifohgﬁﬂgo'f where X s se! ect ed
oup consisting of substituted -

 atert gy e Do G et R iSO pyran-& y)-4H-
124-tr4dkl§tﬂ;£m5enyabuﬂzmehs1bnetnudieed or :

4-tert- Hdﬂ'ﬁsH k?é?&ﬁkﬁr?bqg néglylt-zp(pig i eét_ @Jix? 4 t{i%zgl—S-

- terocyc

: V’)pher@PQﬁﬁ‘Eer@%@F@f”%g of hal ogen, - CN,
4-tert-bufIRRLEKore- S%Qbﬁl?ﬂrﬁfﬂeﬁdm@;lyl)?ﬂ 15:_? e g
o consi sting of substitute
- ypher R4S, Wi °C 8 alkyl . substituted .
d-tert-byly-Nrifseftrse-R+ 4riserfopyB4H-f 8. #ffazvedrber ed

yl)phenhlﬁieﬂfé?t@%bﬁdm.df_subst ituted or
ClO supstit ut ed

. 4tertb lliltylg'l\llj—% uf%c}gc%'l rlsgraopgpyl%ow q&]éqjlpa Rydigy2H- pyran-4-yl)-
4H-1.2 frisiagplSa)pheny BimdzenRiifosansied; ect ed from t he

—tert-bﬁ&swcs-fm%sz @tlécﬁbg)pﬂfs rhé/t |Q9%4 1$. Rpsituted
st I'tuted

n henﬁfb unsubﬁ ed C1_8 al kyl,
- YoP CATEE M %d 3- to 10- nenbered
N-4- cthe{ZdﬂﬁwyleﬁjmhiyYMSihﬂW trinpgl- g Eenyl)-4-

:sopropb&&%l‘géﬁés&l%srqldgﬁ 10 aryl, and substituted
nsubst - to 10 nmenber ed

ety 2.l é‘r’&ﬁPyiv*phwsu'fﬂa@n@@n%mwaporewhaanethw—

4H-1,2 striazol-8al)dcetder eof , of the formula (VI):
5-(2- (4-tert-butylphenylsulfonamfdo)-S chloro-4- ﬂuorophenyl)—4—methy[-4H 1,24

triazole-3-carboxamide:
5-(2—(4-tert~buty]pheny!suIfonamido)—S—chloro-4—ﬁuorophenyl)-N,4-dimethyl—4H-
1,2 4-triazole-3-carboxamide;

(R)-4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-(1- hydroxyethyl)—4~methyi 4H-1,2 4-
triazol-3-yl)phenyl)benzenesulfonamide;
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where Y4 is hydrogen or hal ogen. '13. The
conpound of claim 12, or a salt thereof,
of the formula (M1): where Y4 is

hydr ogen or hal ogen; and R3 and R4 are
each independeritly hydr ogen,

d bst j t | kyl,
o+ BRI i BB s h T R eebon
yl)Dhe'mmberhzetldselionsmbstltute forma 3-10 nenber _
(S)-4- EQ?QQW@ | dhforo-2 41(%# 2P -Ekﬁén%—ﬂflli—b)'qu—triazol—B—

nmber he eroaryl ring or

yDphepybhenepsguiiopgmidgi ng. ~ 14. The conpound of
(S)-4-teit-aitpNE@;chioro-B @hhettyn e giedridin 8 Mel- 2 4-rizol-3-

y|)pheh‘g>{)Pg,Qg,$engnarg,§? The conpound of cl a| m 1,

group consi sti ng

(5)-4-tart-pifyN-@rgh 'QIO“NILPZP- %Hf(a\p@ﬂdm )4 &?14§ﬂﬂipb?p
yl)pheiylbeéhizerdes dfoflarhitié; az oI | '
)+ §EBAFRALBER I {ﬁ’(ﬁi"f{g"@ Era 8L
Y')PheW])b@Z&"eﬁumﬂ@m'ﬁ%z ol -
(3)44&/& Blﬂﬁwlcmsu%lszfﬁﬁ%sy 4f(f33ﬂ@|Wdﬁ|>ﬁxan -3-yl)-4H-1,2.4- tnazol~3~

) hen b %%I -EI\'IE-(4 chl'oro-2- (4-cycl opentyl
yop yﬁ%‘f"l’?ﬁ‘l‘ =2 4-triazol - 3-
' (S)~4nt§t’0pmnéwy(l4 -Flienddvestl-Gehaydragethyl)-4-methyl-4H-1,2 4-
triazol- égﬁ[ﬁ)@ﬁ)ﬁ Qéﬁz¥|llesl}#o§15m89| or o- 2 ( 4-cycl opropyl-

triaz

(S)-4- -testyutyk Qﬁ%‘@i%‘ﬁ ;éhg@&(p%qﬁl ﬁ@yrroiidm -3-yl)-4H-1,2,4-
triazol- a.ympmeny{)bmzyrhesmfo@dmﬂétl oro-2-(4-ethyl-5-nmet -
o r — — - e .
(S)-N- (Bll‘,ﬂuﬁré %&%B@gﬁé ﬂf‘?ﬁ; ?12 Fitipzol-3ylphenyl)4-
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4-(4- tert P&ﬁpl‘f%ylﬂg rhaé;r, (jo_) %%Ij tgyré-gzneltqyixg&bp 4ér|a§;wlqenzmc

acid; yI ) benzenesul f onani de:

I 5-
- N-(2 (m?afeﬁ(ﬁlﬁ ﬁ%@-@ég hz;}% zo?gﬁﬁ’—ég:h[gro %\eﬁgiﬂ -t ( ((
butylbepzanpsf °'T$!P ey 2 4-tri azoI 3-yl )phenyl)

4-tert-bOQIN- iR Rud-4- gnam;de ((methylamino)methyl)-4H-1,2 4-triazo}-3-

N-(4 chl or o- 2- (4- |sopropy1 5
y')phe”f)' ﬁ{&‘?ﬁ“ r%él“ {t“Fahydr o- 2H pyr an- 4- y1) - 4HL, 2

methyl 4- ﬁeﬁbatzf@m&nﬂﬂyﬁommé@iy%@eﬁﬂwbﬁ@stuYlf4bin1a21Htezoi-3-
yl)benzégtéert but yl - N- (4-chl or o- 5 fluoro-2-(4-nme

t i per. hyl ) -
4'Chﬁfﬁ¥%(4% "Slr{‘?fhﬂf'g%{%&?g@'ﬁ @%@‘i‘féos'%l f ona
morpho}rﬁo@glzenesulfonamlde
4-tert-butyl-N(4-chloro-5-fluoro-2-(4-ne
thyl-5-((tetrahydro-2H pyran- 4-
yl am no) net hyl )-411-1, 2, 4-triazol - 3-y1) ph
enyl) "--benzenesul fgnam de:
(S)-4-tert-butyl -.N-E -chl oro-2-(4-(1-(net
hyl sul fonyl ) pyrrolidin-3-yl)-4H1, 2, 4-
triazol - 3-yOphenyObenzenesul f onam de;
4-tert-butyl -N-(4-chloro-5-fluoro-2-(4-is
opr opy1- 5- ( nor phol i nonet hyl ) -4H 12, 4-



4-tert-bufyi-N-(4-chloro- 5—ﬂuoro 2-(4- (2-methoxyethyl)-4H 1,2,4-triazol-3-
yl}phenylbenzenesulfonamide: N |
4—tert—butyl-N-(4—chloro-5—ﬂuoro—2—(5-(2—hydroxyethyl)4-m‘é‘thyl-4!—l-1 .2,4-triazol-3-
yi)phenyhbenzenesulfonamide; '

4- tert- butyl- N-{(4- chidro- 2—(5—((isopropyiamino) methyl)- 4- methyl- 4H- 1,2,4-
triazol- 3- yl) phenyl) :
benzenesulfonamide ;

(S)-4-tert-butyl-N-(4-chloro- 5-fluoro-2- {5-(1- methoxyethyl)-4 -methyl-4H-1,2,4-
triazol- 3—yl)phenyl)benzenesuIfonamlde

(R)-4-tert- -butyl-N-(4-chloro-5-filuoro-2-{4-methyi-5- (pyrrolidm 2- yl)—4H 1,2 4
triazol- 3-yl)pheny!)benzenesuifonamlde
. (8)-4-tert-butyl-N- (4—chloro -2-(4-(1-isopropylpyrrolidin-3-yl)-4H-1 ,2,4—triazé)—3—
yl)pheny!)benzenesu!fonamlde
(S)- 3 {3~(2- (4-tert-butylphehylsulfonam:do)~5 chlorophenyl)—4H 1,2,4-triazol-4-

e _yf)pyrrolldme- -carboxamide:
: .'4 -tert-butyl-N-(4-clhloro-2-(4- methyl -5-(morpholinomethyl}-4H-1,2 4-triazol- 3-

y!)phenyl)benzenesulfonamlde
4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl- 5—(p:pendm 3—y!)—4H -1,2 4-tr|azol-3-
yl)phenyl)benzenesuifonamide:

4-tert-butyl-N-{4-chloro-5-fluoro-2- (4—methy| 5 -(piperazin-1-ylmethyl}-4H-1.2 4-
triazol-3-yl)phenyl)benzenesulfonamide:

(Sy4-tert- butyl -N-(4-chloro-5-fluoro-2-{4- methyl 5-{{tetrahydrofuran-3-
ylamino)methyl)-4H-1,2 4-triazol-3-yl)phenyl)

benzenesulfonamide: , 7
4—tert-butyl»N-(4—chioro-5—ﬂuor0-2-(5~(((2—methoxyethyl)(methyi)amino)methyl)-4—
methyi-4H-1,2 4-triazol-3-yl)phenyl)

benzenesulfonamide;
4—tert—butyl-N-(4—chioro—2—(4—isopropyl-5-(4rmethyltetrahydro‘-2H—pyran-4—yl)—4H—
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide; _
4~tert-butyl-N—(4—chioro—5—ﬂuoro;2--i4-methyl—5-((-4—methy|piperazin-1—y))methyl)-
4H-1,2,4-triazol-3-yi)phenyl)benzenesulfonamide;
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4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-5-(({tetrahydro-2H-pyran-4-
ylamino)methyl)-4H-1,2,4-triazol-3-yl)phenyl)

“~benzenesulfonamide:
(S)-4-tert-butyl-N-(4-chioro-2-(4-(1- (methylsulfonyl)pyrrohdm 3—yl)-4H 1,2, 4—
triazol-3-yl)phenyi)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-flucro-2-(4-isopropyl-5-{morpholinomethyf)-4H-1,2,4-
triazol—B—yI)phenyl)bénzenesﬁlfonamide;
N-(2-(4( 1'H-pyrazol—3-yl)-4H—1 2,4-triazol-3-yl)-5-chlorophenyl)-4-chloro-3-
(trifluoromethyl}benzenesulfonamide;
4—chIorb—N-(S-chIoro—2—(5-methyl-4—(1 H-pyrazol-3-yl)-4H-1 2 4-triazol-3-
yl)phenyl)—B-(triﬂuoromethyl)benzenesulfonamide‘

4-chioro-N-(5-chioro-2-(4-phenyl-4H-1 2,4-triazol- 3—yl)phenyl)

(trifluoromethyl)benzenesulfonamide; ,
N-(2-(4-(1 H—pyrazoi—3—y1)4H-1 2 4—tr|azol—3-yl)-5-chIoro—4-ﬂuorophenyl)—4—chloro-'
3-(triflucromethyl)benzenesulfonamide; ' 7
5-(4-chloro-2-(4-chloro-3 (tnﬂuoromethyl)pheny!sulfonamldo} B~ ﬂuorophenyl)—4—
(1H-pyrazol-3-yl)-4H-1,2 4-triazole- ' '
3-Carbo>'<amide: and’
N-(2-([1,2 4]triazolo[4,3-a]pyrimidin- 3~yl)—4—chlor0phenyl)-4 tert-
butylbenzensulfonamide.

16. The compound of claim 15, which is (S)-4-tert—butyl-N—.(4—ch|oro—2—(4-
{pyrrolidin-3-y)-4H-1 ,2,4—t'rfézol-3—yi)phenyl) benzenesulfonamide or a.salt

thereof.

17. The compound of claim 15, which is (S)-4-tert-butyl-N-(4-chloro-2-{4-
(pyrrolidin-3-yl}4H-1,2 4-triazol-3-yl)phenyl) benzenesulfonamide.

18. A composition comprising a pharmaceutically acceptable carrier and a

compound of claim 1. : -
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19. A compound as defined in any- one of claims 1 to 17, or a salt thereof, or a
composition as defined in claim 18, for use in a method of treating a CCR2-

mediated condition or diséase or a CCR9-mediated condition or disease.

20.A compound or composition according to claim 19 wherein the method of
treating comprises oral, parenteral, rectal, transdermal, sublingual, nasal or

- topical administration.

21. The compound or composition of claim 19, where the disease or condition is
selected from the group consisting of atherosclerosis, restenosis, muliiple
scieroéis, inflammatory bowel disease, renal fibrosis, rheumatoid arthritis, obesity,
diabetes, chronic obstructive pulmonary disease, idiopéthic pulrﬁonary fibrosis, .
idiopathic pneumonia syndrome, pulmonary fibrosis, transplantation rejection,
graff—vershs—host disease, cancer, neurdpathic pai'n, Crohn’s disease, and -

uicerative colitis.

22.'A compound or compoesitien according to claim ‘i9 wherein the compound or

composition is for administration with an anti-inflammatory or analgesic agent.
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