WD 2006/ 128143 PCT/ US2006/ 020848 HYDANTO N COMPOUNDS CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] The present application clains priority to
United StwoesogmemMssi onal patent application serial nuroErUSB@sHBBIHO4,
filed May 27, 2005, the entirety of which is hereby incorporated herein by
reference. BACKGROUND OF ThHEDAWENIN@ONMPORINDHON encountering antigen,

nai ve CD4+ T hel per precursor (Thp) cells are differentiated into two

di stinct subsets, Type 1 T helper (Thl) and Type 2 T hel per (Th2). These
differentiated Th cells are defined both by their distinct functional

abilities and by Cm? lfi?E % (‘Wﬂf gﬁﬁdEngﬁ;ﬁé&ﬁbN Thl ceI | s produce

i nterferon-ganma, unor necrosis facto
( TNF) {008, viihe hpreseht \a@phacalmanrdmhmg@ﬂorit)d tar Enitab [Hoatss t;:lrewf;lonal patent
cell -

Cont 1 AERICH bR sci) e DOGRO . Biegh Mgt POU, BF GGy bf W BGEAAY. 10 and

| L- 13ﬂnc\6@&51e@h@re[rp§§pmhlmee for strong antibody production, eosinophil
activation, and inhi'bition of several nacrophage functions, thus providing

phagocyt e- |ndependent protective responses. Accordingly, Thl  and Th2

cells are associ ated t al responses. [0003] In
addition, the devel opwﬁ%gpﬁé&r«%ﬁﬁ 95’?&3&%@]@@#?@1\1‘3 nedi ated by a

di f f e@002] cyUpkn redcpaitdringy antfgeac nhiveaCbys- Tt hélp& eﬁrsﬁthip)t bals hre- 4

pr onot e? Th2 differentiation_ and_ sinultaneous| cks Thl devel %Errent In

cont r differentiaterbintq fwa gisiinet Jubpets, el Arhelperdh %&Tw@# dr helper(Theyr t he
devel gpggRng; gf%%n}_lajtedcﬂll lo81s C%E'ﬂéc’? By b}?I heif Yif sﬂh&tnﬁﬁctléﬁg%ffilt%? Sind %ﬁ

positive and negative feedback system that drives rirzation a
keeps uaiqoa Icauokmetmbﬁ\kenslirdmiﬁcmﬂyi, TlIﬁZcellE PO@Uke "n'hérfﬂeh-lgammae interlenkire@L)-n t he

pat hogen s of a varie rgan eC|f|c aut di sorder Crohn's
di sea i@m%&s&feflérfawy @f\{F)% bt p?éBY?tE TACK ag%saﬁélre ﬁsmlﬁ%ﬁrogr af t
rej e%emmedm HARRIt g'aﬂé%l{ag&%é -8endQR" froRBave kEypSARE" A3t contrast, Th2

al I ergen-specific responseés are responsible for atopi c disorders in

genet icelid arg ksqwné@prqslluee IInél,u I\Icrﬁdh’rﬁs IL-OyBl4 6\apd ILﬂﬁzm@bmm@mmtﬁl«: frat still
Kk t i dj
un nO\QfFo@gntahgl? ngo%glgtr%nn%o inp r‘hlpn‘e,p na}t%rts) n gr 8%%86%] ‘L'l'ﬁg eéaq ﬁ;ﬁ% gy

fibrosSis ressive sys B &94¢ gg hi gh
unnet fikdoas! thneep@bmmng ephebafytRdepdndepgriotdctivé rr@%bﬂé%@t SAcdohdihglg! ahusef ul

ICQ| |t ng qug cél?searg%gslo&%%edcxﬁ?}%ltﬂ!er%gts m?riﬁr?gpla?ﬁo?ggl\c,\:ﬂ respgrrlr;'égl anced Thl /Th2
[0003] In addition, the development of each type of Th cell is mediated by a different
cytokine pathway. Specifically, it has been shown that IL-4 promotes Th2 differentiation
and simultaneously blocks Thl development. In contrast, IL-12, IL-18 and IFN-.gamma are
the cytokines critical for the development of Thl cells. Accordingly, the cytokines
themselves form a positive and negative feedback system that drives Th polarization and
keeps a balance between Thl and Th2.

[0004] Thl cells are involved in the pathogenesis of a variety of organ-specific
autoimmune disorders, Crohn's disease, Helicobacter pylori-induced peptic ulcer, acute
kidney allograft rejection, and unexplained recurrent abortions. In contrast, allergen-specific
Th2 responses are responsible for atopic disorders in genetically susceptible individuals.
Moreover, Th2 responses against still unknown antigens predominate in Omenn's syndrome,
idiopathic pulmonary fibrosis, and progressive systemic sclerosis.

[0005] There remains a high unmet medical need to develop new therapeutic treatments

that are useful in treating the various conditions associated with imbalanced Th1/Th2 cellular
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Accordingly, the Thl/Th2 paradi gm provides the rationale for the

devel opnew0 20d6/2814at egi es for the therapy of allergi c amrdTast@icnmasae

di sorders. SUMVARY OF THE | NVENTI ON [ 0006] As descri bed herein, the pr esent

i nvent.i.on pr.ovi de ds;, Of l.a...l HR3he |

wher eﬁalﬁ{) %atlloél e Cgﬁ?ﬂgﬁ% ﬁét h@q@@ p%rladlgsm Réma;%)dgép n@eg_{%ﬁglekyl ClL 6

al kox&eve@]gn&nhwcbmiegadskw the (1&tar® aflaklergyd €l Bit@ibdoyine diorders.al kyl t hio, C2.5
al kenyl, phenyl, indolyl, quinolyl, pyrazolyl, pyrrolyl, pyridinyl, furyl,
N et hyI benzotriazol yl, hydroxyet hyI pr openyl (et hoxycar bonyl )pr opyl, or

t et rahydropyranyl oxybut BQUM‘IWRR@' OFFiiHEqN\KEmEyNStl tuent s i ndependently
sel ected fromcyano, nethyl, nethoxy, pyrazolyl, furyl, hydroxyethyl,

acet affief6] pyrs desyfibedaeeiprtbp erepént invedtion RTOVQ%%WPQW@ $amaga éd from
benzotriazolyl, N nethyl- bean;rlTazoI yl, and benzo [d] [ 1,3] dioxolyl, or
Q and Rl taken together are hydrogen; ?s -C(=0-, -CH2-, -CH2-CHz-,
-CH=CH (cis or trans), propenyleng) = CH CH2- (cis or trans),

-CH2-CH=CH (cis or trans), ethy ene) or _vipylene; R2 is selected fromC
2.6 alkenyl, C 1.12 alkyl, phe®y oxyY Benzyl oxy, naphthyl, furyl,

i soqui nolinyl, quinolyl, indolyl, olyl, thiazolyl, anthryl, and
benzot hienyl, wherein R2 is subsfitutgd with O to 3 substituents, wherein
between 0 and 3 substituents arelndegendently selected from nethyl,

met hoxy, trifluoronmethoxy, hydroxyl Nhydroxynethyl, fluoro, chloro, brono,

di net hyl am no, t-butyl, and isobut oky and between 0 and 1 substituents

are selected from phenyl, pyridyl, >Pe\%§ 2 of 100

wherein:

Q is methylene or ethylene;

R! is hydrogen, Cy.6 alkyl, Cy.s alkoxy, Ci.g hydroxyalkyl, (Ci.3 alkoxy)Ci.3 alkyl, C;3
alkylthio, Cs.s alkenyl, phenyl, indolyl, quinolyl, pyrazolyl, pyrrolyl, pyridinyl, furyl, N-
methylbenzotriazolyl, hydroxyethyl, propenyl, (ethoxycarbonyl)propyl, or
tetrahydropyranyloxybutyl,

wherein R! has 0-3 substituents independently selected from cyano, methyl, methoxy,
pyrazolyl, furyl, hydroxyethyl, acetamido, pyrrolyl, and propenyl, and 0-1
substituents selected from benzotriazolyl, N-methyl-benzotriazolyl, and
benzo[d][1,3]dioxolyl,

or Q and R! taken together are hydrogen;

T is -C(=0)-, -CH,-, -CH,-CH,-, -CH=CH- (cis or trans), propenylene, -CH=CH-CH,~ (cis
or trans), -CH,-CH=CH- (cis or trans), ethynylene, or vinylene;

R? is selected from C 4.6 alkenyl, C 1.1 alkyl, phenyl, phenoxy, benzyloxy, naphthyl, furyl,
isoquinolinyl, quinolyl, indolyl, pyrazolyl, thiazolyl, anthryl, and benzothienyl,

wherein R? is substituted with 0 to 3 substituents, wherein between 0 and 3
substituents are independently selected from methyl, methoxy, trifluoromethoxy,
hydroxyl, hydroxymethyl, fluoro, chloro, bromo, dimethylamino, t-butyl, and

isobutoxy; and between 0 and 1 substituents are selected from phenyl, pyridyl,
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WO 2006/ 128143 PCT/ US2006/ 020848 pyrazolyl, furyl, benzoyl, pyrrolyl,
pyridinyl, naphthyl, phenoxy, benzo[d][1, 3]dioxolyl, cyclohexyl,

cycl opentwb,20@yicBabut yl , and cycl opropyl; X is a coval erCThseas/onmsuhyl ene,
et hyl ene, or propenylene; and R3 is selected from phenyl, biphenylyl,

t hi ophenyl , RY p*}%] 1, petifagy haphthyli by t hi enyl
benzof uryl, r?gnanthrp*l gﬁ?ﬂ ?; ggrlenw,a%ce)ﬁ]a%ﬁﬁ yi’, yr%;,il

i ndanyl adarﬂmmizy[ld][léédlb&zlml YYCIOWD‘thMSIlDD@mﬂaQIﬂlqhuWh #OIREIOPIeRy ol i di nyl |
qui noLpy. t hyl neth | n h thoxynaphthyl

di et leﬁaﬁog%{ﬁ%%‘gﬂtygtﬁﬁgg& P'%rgﬁ 3{18%3 benzot hi enyI

benzog? gxamcked a6 pREH i ,1 thi h qﬁﬂmmn 1 dipheflylmethanyl,

benzo[ d[1, 3]ed| oxo?) }deg?r?’ Rsolps@rgﬁbstl t ut e%lyvm %I% ﬂyt o] Sang bstituents,

wher ei n tﬁezwleﬂumy;bprmn@fugf&n@@mrﬁ?@m engyy, flperepnacenaphElePWeRdd from
t hyl b ,
met ny ﬁ*lé%rw d%@?&gﬁg ?E%rblaégg% : (f)llg%le‘fhy%crahﬁa&b'l?f Cﬁ%&l@ ?r(/rroﬁ%ﬁln?f Qlumfolyl'or 0, brono

ethenyl,
di net hylmyataigd, natp&ﬂtl’tﬂlmﬂhyﬂnaplﬁhjrlyineﬂmxyna(phﬁtthm(:qhhbkmy:hylam no,

met hanesul f o met X rbon bor oni c
el d mos SO P GO RO R R ey R RO B 2

subst | tl{?éﬁfzédlak@cmﬁdﬁﬂ%ﬁﬁdw [Y,338b2ayed from phenyl, phenoxy, benzyl,
benzyl oxy, benzoyl , (et hyl )]( henyl ) am no, N m)rphol i nyl, piperidyl,
pyrrolidi nwhereamRemubstituﬁewwxﬂr@w%sqhgh@mus,, wherphtbeiweenrtsa rﬁ&f napht hyl ,
met hoxynapht h

qui nol i nyl , %I%JEW%I? &%&%‘E%'SE%PZ -1y d%]b‘ﬂ p%‘ %Lg}ﬁlf}&grﬁg% hyl,ixﬁé%ﬂ(‘y';i}['m inyl,

benzo[ d] [ 1, 3] glifesednydthoxgy clﬁoﬂhﬂhﬁﬁ)@ biini atheytylaethopy, aiiye, isairopylGibliylal kyl
ester or amde, or C2_6 al ken %g ester or am de _thereof. [0007] According
to anot her enﬁ@ﬂ}’lﬁéhtamlﬂ%éhlﬁi? BAINQ. AV RYPBH W ABYPYEs a conpound of

formula I1: Fﬁné@xylﬁph&y’ﬂ'a&' R me%a%gsulfolnyl, t-butoxycarbonylmethylamino, t-

butoxycarbonyl, boronic acid moiety, and methylcarbonylamino; and wherein
between 0 and 2 substituents are independently selected from phenyl, phenoxy,
benzyl, benzyloxy, benzoyl, (methyl)(phenyl)amino, N-morpholinyl, piperidyl,
pyrrolidinyl, thienyl, furyl, hydroxyphenyl, naphthyl, methylnaphthyl,
methoxynaphthyl, dimethylthienyl, benzimidazolyl, indolyl, isoquinolinyl,
quinolinyl, dibenzofuryl, benzofuranyl, biphenylyl, and benzo[d][1,3]dioxolyl;

or a pharmaceutically acceptable salt, C,.¢ alkyl ester or amide, or C,.¢ alkenyl ester or amide

thereof.

[0007] According to another embodiment, the present invention provides a compound of

formula IT:

wherein;
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wherein: Page 3 of 100 WD 2006/ 128143 PCT/ US2006/ 020848 Qis a straight or
branched, saturated or unsaturated Cl_6 al kylene chain; RL is an optionally
substi t utwo 2pdveinyi43ri ng or an optionally substituted 6-rerhseedobesuer oaryl
ring having 1-2 nitrogens; T is a straight or branched, saturated or

unsat E{A@ta“ a Br ﬁllaﬁ&'ﬂe%nﬁttﬁgéﬂ Br uiRnlrfed T, gﬁtldy%@lchéﬁnSUbSt ituted phenyl or

napht or an opti onal substitute mber ed heteroaryl ring
havi n&' 1séh mtmﬂmsmtutmmmmhmg dryanswitiovalidsubsdtad G-memdated heteyere, and
sul fur; rai.ght or branched, saturated or unsaturated Cl4 al kyl ene
chai n. eg@ng Zﬁﬁgﬂ%‘? > napht hyl , qui nolinyl, isoquinolinyl, indolyl,

benzi m@@?s&bﬁght oﬂﬁﬁﬁ&fcdr@ﬂﬁé‘ced ob&i‘&éﬁirahb@@heabklylené bhanyl , furyl, pyrazolyl,
triazolyl, isoxazolyl, or thiazoly wherein R3 i;s optjonal I substi t ut ed

with ﬁyﬂs‘@n prtianally Shwlﬁﬁ@l Phepy! ormapbﬁhwbmmguor ap GPWnaﬂb’HP@rW‘Pte henyl ,

) gg M3 ph ﬁ%]ltl)ered 'ﬂ@éﬁ%&&l rlr}%qug%gag%t_erﬁs_ Wénde%éf e@éé’ted féc%gﬂ}{ﬁror%yf‘;( gz Oz\i/e,

phar nace@tygeﬁ,ldnylsaﬁﬁgpt abl e salt Cl 6 aI kyl ester or am de, or
al ken ester .or am de there #0008%6 tlal n. enbodi ment s, the pr esent
& 4 Cippfky

i nvent Eﬁl shaaht g6 aaclaf‘é‘wf?é‘ér WSORINGIG NOQRL NR3 I

\-mCI?IrZ(CaIIIZI{q-I i pl@ﬁe@ na@ﬁ%&gum@% )i ulnolfngﬁgﬁ(ﬁﬁ bér(z@h%)aﬁf&yl g é%ﬂ%h

- ( CH2) 2SbenzotBitsphenyl( BEENYR-furyl, (p@lﬁ@))Bd,,tnaquyngpnazolylmqu@yl Whereln R is

e S AR e A g £ R o

- ( CH2) 4 CAMI OGRS N Ve, Ci2Ve COHD) N2 Byl pyridyl, -NHMe, -C(=0)OMe,
-C(=0)OCH;phenyl, -NH,, -OH, -OCH,CH,0H, -OCFj3, -CF3, or -SO,phenyl;

or a pharmaceutically acceptable salt, Ci alkyl ester or amide, or Cy.¢ alkenyl ester or amide

thereof.

[0008] In certain embodiments, the present invention provides a compound of formula

III:
R2—T 0
\N
0 N—Q—R’
|
X\R3
m

wherein;:

Q is -CH,0-, -(CHy)20-, -(CH);0-, ~(CH2)40-~, <(CH;)6O-, -CH,0CHj-, -(CH,),OCHa-,
-(CH,);0CH;-, ~(CHy);0CHy-, -(CH)60OCHy-, -(CH,),S-, -CHy- -(CHa)a-, -(CHy)s-,
-(CH,)4-, -CHyCH=CH-, -CH,C(=CH)CHy-, -CH,CH,CH=CH-, -CH,CH(CH3)CH,-,
-CH,C(=0)OCH,-, -CH,CH=C(CH3)CH,CH,CH=C(CHj)-, -CH,C=CCH,CH,-,
-CH,C(=0)CHy-, ~(CH,)sC(=0)OCH,CH,-, ~(CH,)sC(=0)OCH,CH,-,
-(CHy)sC(=0)OCH,CH,-CH,C(=0)N(Et)CH,CHy-, or -CH,CH,N(CH3)CH,-;
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- (CH2) 6C( =0) OCH2CH2- CH2C( =0) N( Et ) CH2CH2-, or - CH2CH2N( CH3) CH2-; Page 4 of
100 WO 2006/ 128143 PCT/ US2006/ 020848 R is CN, pyridyl, thiazolyl,

t et r ahydrwbuo@meBi43t et r ahydr o- 2H pyranyl, phenyl, i soxarclm]szoopmmsm yl,
benztriazolyl, cyclohexyl, cyclopropyl, or thienyl; Tis -CHO, -(CH2)20-,
-( CHZ)Rng cﬁ; Pﬁ@ﬁgiagolylszﬁéﬂ%)lﬁ@mfura@i&@@hﬂydr_ Bydro- 2@% hig gl%‘l?enyl 1so&5%d29130042-

i E %ﬁ 4- Pyrro—&ilizﬁﬁ(lgglizog’ Q%PYOP@HMh* ey cH-, - CHZCHZCH:CH- o
- CH2 CHSM & 2. C oo CH2C=C-
or -81(;210— 5@)‘%_%31{29@2 (E@zggﬂo %llq sugstsst ut e@i E §(/:H=( na fl’

qui nol i MEH)REHa, HERRI0C sotﬁGHm)BOChM -(GHig)sH- y4CH2-t-((BIéj)yl (CH%yI

S vl IO P R R

i s opt i oG&,CY(SHPEIH A HEH OF=O0 YO OMJ- @H@H%SCHW%HGHLC(C ;R/jéer ![ dlb E%llyl

w; %/Llyl guisty OP%?% oh I\@ pg%ﬁg‘gyl N, O - coreehon, [(OFF&
oo TR A e I ST o
eRan'(lj'el mehienyl, fungl, possmhtl, omhmgdr)hybn provi des Clzaztc:;)rrpoundzogof or Elc:ﬁIZ) v
( mzf‘?ﬁf ch1 Cﬁé}%@’-‘ —¢ t%llzcﬁ eﬁcﬁ% E@(A @@ a()clalag(l é*o;:%
g $§§2®?Ig}|2%&_ﬁpﬁt@lzk%§reﬂn Riis @tlbﬁ(ﬂfy% Oﬁ&fg&_@ hﬁ;?o'lfdlr%%@‘:
- CH2CH( m@qg/l ﬁlryd}qh@pybpm —N(Me)phenyl -N(Me),, -OMe, -OEt, -Me, t-butyl,
pyridyl, -NHMe, -C(=0)OMe, -C(=0)OCHyphenyl, -NH,, -OH, -OCH,CH,O0H, -OCF;j, -
CF3, or -SOyphenyl;
or a pharmaceutically acceptable salt, C.¢ alkyl ester or amide, or Cy. alkenyl ester or amide
thereof,
[0009] In other embodiments, the present invention provides a compound of formula IV:
R2—T.

0
\N

0 N—Q—R!

|
X\R3
v

wherein:

Q is -CH,0-, -(CH;),0-, -(CHy)30-, -(CH;)40-, ~(CH>)60-, -CH,OCHj,-, -(CH,),0CH,-,
~(CH2);0CH,-, -(CH3)4OCH,-~, -(CH,)s0OCH,-, or -(CH,),S-;

R'is hydrogen;

T is -CHa-, -(CHz)»-, -(CHa)3-, ~(CHy)s-, -CH,CH=CH-, -CH,CH=CHCHj,-,
-CH,C(=CH,)CH,-, -CH,CH,CH=CH-, -CH,CH(CH3)CH,-, -CH,C(=0)OCH,-,
-CH,CH=C(CH3)CH,CH,CH=C(CH3)-, -CH,C=C- or -CH,C=CCH,CH,-;

R%is optionally substituted phenyl or naphthyl;
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- = 2CH2-; R2 is optionally
- CH2CH2CH=C(CH3) -, -CH2CC- or - CH2C=CCH ;
uaggﬂ-ltzg Sf)phenyl or %pht hyl ; Page 5 of 100 nnonooo ., 2 L/\D 200% \}\ﬁgrléelign
ISDCT/ US2008008@348143X i s -CH2-; and R3 i Is 3_ phlenyl o: pﬂgryltrtrf;llgs Ougjiorrz;g,ri e

[ tionally substituted with pyrrolidinyl, no : ' |1,
]Bﬁr Iyls X o grmhenyl) ’ONéN( Mé% E?))e%’zphgg%) . thqvei ohOEE ’ O(:Hg/echztOH,buE ook,
pyridyl,s;.- NHWe, -C(=0 EI YUY - - ’ ’ b T~ al kyl
“cr3, dF s S@g/gwé Aynaphghyl aingretherameRit is optionalig aaBRfRY em];%lf’s}iyfp(%%?,ﬁ

e or 2.6 al kenyl .ester or. amde thereo I n ot her
enbodi ment PP P ﬁwﬁmlwtlpelmldfwe>phmvyﬂmg§1xﬁegga@Mgcgﬁg;oglxta on
conpri si ngVla téutgppommidy ENHOEUCa=h)ONE, - n%B%?O@%fﬂsh,eh}d QN%FTa'?)%

in € ceuti cal
t her eof In certain’e me h e

CoNposi t?@ﬁgﬁé@@g‘f ’&?&% g@Fﬂ: peatQaphemtteumat oi d arthritis or nultiple

' | t,. the present invention
scl er ost & phd:idddticARe A dbglels Qi 380! ey aspect . | Lavent ! on.
provi des g hodwfégf tcrgat RG> & ag%f c?iStr‘?‘EﬁrrﬂmﬂlPs@ lkeny] peiericeram

[ [ [ osition
conpri eﬁ‘?;ffadm nistering to the patient a pharnaceutical conp

d exanpl es
=) ornula I, 11, I'll, or IV, or subsets and
tC (r)\gP (raloP] dgg] gefcllH ggg‘%gg?%Lﬂélmeﬁtsc efheaibresentn davensions pravidesaut oplmEARuEEgease

vent Lon al se ot oie & compOid bR EURNH. of 1Y & iboets a expmplesor
. . | I e's M . . - .
: C/Yeg:%hg{]?ﬁgég e éﬂt?gvhémp [reeertaire embbdiamntie e Rdri s alidhl cbﬂlgl,sé]ga,gﬁsr}%y‘gﬁﬁt ure

' for treati.ng .an autoi mune di seas
?Leﬁn&ntﬁg:ug ar h?%?@{%ﬂhﬁﬁlﬂof B?”Zn%lﬁg@?r@éliss. DETAI LED DESCRI PTI ON OF

o= ;

0 VAVEDTIS1906 afibifict AYENTHENresbnt iDRiBh bk ARTes0Q13] 4 foTpOUNds o

?EHAgﬁvéggggn in Iugﬁat hoge&dgescr iggéec? gtelner aﬁ%%’ al%oeifea,m‘étg‘ g?%é CatiRg t her
e

i |1 ustTated By e@%B&iH%Bﬁ@ts?O@mﬁﬁi@@bnﬁglmﬂg,t% %ﬁ??ﬁdﬁﬁﬁnﬁhﬁig@gd
. i iR | I . .
21? Lglr rt:.o;ném iSlrtlﬂgiﬁSgrtnggslﬁ% gg(i%’?giﬁs&)#e@%ﬂrl&%égﬂhy?eqrﬁ& Obfysatsdsd examyples i nvent i on
may opRFreRkasidefiped kartist il orexdn embodiments, the autoimmune disease is rheumatoid
arthritis or multiple sclerosis.

[0012) The present invention also provides the use of a compound of formula L IL III, or

IV, or subsets and examples thereof as defined herein, in the manufacture of a medicament

useful for treating an autoimmune disease, such as rheumatoid arthritis or multiple sclerosis.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS OF THE INVENTION
A. Definitions

[0013] Compounds of this invention include those described generally above, and are

further illustrated by the embodiments, sub-embodiments, and species disclosed herein. As

used herein, the following definitions shall apply unless otherwise indicated.

[0014] As described herein, compounds of the invention may optionally be substituted

with one or more substituents, such as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention. In general, the term “substituted”
refers to the replacement of hydrogen radicals in a given structure with the radical of a

specified substituent. Unless otherwise indicated, a substituted group may have a substituent

at each substitutable position of the group, and when more than one position in any given

structure may be substituted with more than one substituent selected from a specified group,

the substituent may be ejther the same or different at every position. Combinations of
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Wi th one or nore substituents, such as are illustrated generally above, or
as exenplified by particular classes, subclasses, and species of the

i nvent i orwolznoegesesal , the term "substituted"” refers tecrlus2ooepb@maenent of
hydrogen radicals in a given structure with the radical of a specified

subst L idiGRents UHvRIcheA Y &R iRFentiBH 'a‘f@%faegera@l%fstﬁ@s%t thhtieGlt Bf B Ffoﬁﬁéhoﬁad&e a

substituent at each substitutable positio t he group, and when nore
t han stablepwsh‘tmmallyfeaalme@mpenndsstructure may be substituted W|th nmor e t han

| tu I i f bst t b
o1 thol AL ol BfndRiErci et abatyebsI L TORP At B BRaiIRL 6°of
100 Vxet0e/ntr&L513cleETd beridisA8 Ao fos st plodesiion, asettfim aad meeﬁahl

i nvention are preferably those that result 1n the formation o stabl e or
cheni 8&in secoveayi préicatopoanddise (Ppongjor Wet%frth? ‘PytRpesedisclagedybaseinh elnei n,

L1 Sk SHPTBRRS e P50 SBRLABII A RS HOSR, BHbACELeEC Lo

I ecoVv giibétanpilly hkt&rad wdbn keptdt bl Sdnfe@dtuRNe Wcrmn@s ah tlﬁélﬁ)semrepﬁslecﬁstdtes@i osed
herein. In sonme enbodi nents, a stable conmpound or chemically feasible

corrpoeﬂpéf phengaallst reagtivesonditions foyatt daest &WEGK.al t er ed when kept at a

t enpefgf 4 o4 « t bs [ emcally
react Londl ei%r%], afné;rﬁa{ %‘lg%’llsgf%“s %E&S%F%E%? %&Hstaerg&n?lgﬂtlt%% 6*’5 "al kyl
gr oupuﬂblaﬁche:dﬁcbrhlmhedi nor dyelnBydrosdrben ghdin dleaiin cdmpletely satadatedn CIInexé)'tam
branched, .or cyc drocarbo hai.n that is_conpl etel turate

er t aPROOURSBEY AR SRR dbSoLDR Sorst- B S bot e ikt ot her
errbodgm%g Sont@nlb calBbR Hi%%lscé}ﬂflﬁ'}@t 3fh§r &ﬁf)m{fle% ‘A[Iéill gﬁ‘ﬁﬁs bohedigt 43'[.2'34”
embodrment s al kyl “groups contain’1-4, 2- -3°carbon atons. I'n certain

embodpmérit earbethetones: nin"cgttkinl embepditenti,ythe gfrrou ﬁﬂlkyléfoef slkaglaup t yfzftns dblayl
known ar boc rou i nc

. I
et ny P10 BRASE, i KR o, ERsfiolsyiors P oo sl e
cycl ophoRy! ebpll, CNGHORLOPY byslomubyl, butcyblopto‘pgbnﬁtuﬁ, C)éﬁf/bl@bﬂd)&)?‘lethyl

cycl obut yl net hy C clobutylethyl penty | sopentyl, neo

cycl opeHeRepYIREpyl., bytbHeolHyL shelobytzl, owéighutyhpe@wlz] cypl@mé@thyl aqe@té/rhw or
LT YB B LRAAC bR, ORRLE scfumbagloht chaln (e
doubl a)(l:ldpds Thd terméfall@n;nl”eﬂb‘amenﬁngmup,alalsemyd hegen) pefersontasirnightahaimr bon
2t oms - Ciitrneyed: BEHEtetoal Lo PR Sy T Sdp She B are-A2blE A bon
at onsyy |&rﬁime€mmﬁgﬁt§e Afi@nylt REoupR" BdIntAnKeN | car®¥n atoms. In still other
embodiments, alkenyl groups contain 2-5 carbon atoms, and in yet other embodiments
alkenyl groups contain 2-4 carbon atoms. In other embodiments, the term “alkenyl” or
“alkenyl group” refers to a cycloalkenyl group. Exemplary C,.¢ alkenyl groups include
-CH=CH,, -CH,CH=CH, (also refered to as allyl), -CH=CHCH;, -CH;CH,CH=CH,,
-CH,CH=CHCH3;, -CH=CH,CH,CH;, -CH,CH,CH,CH=CH,, -CH=CHCH,CH,CHs,
-CH,CH=CHCH,CH3, -CH,CH,CH=CHCHj, -CH,CH,;CH,CH,CH=CH,,
-CH=CHCH,CH,CH,CHj, -CH,CH=CHCH,CH,CH3, -CH,CH,CH=CHCH,CH3,
-CH,CH,CH,CH=CHCHj3;, -CH,CH=CHCH,CH=CH,, cyclobutenyl, cyclobutenemethyl,
cyclopentenyl, cyclopentadienyl, cyclopentenemethyl, cyclohexenyl, and cyclohexadienyl.
[0018] The term “alkynyl” or “alkynyl group,” as used herein, refers to a straight-chain
(i.e., unbranched) or branched hydrocarbon chain that has one or more triple bonds. In
certain embodiments, alkynyl groups contain 2-6 carbon atoms. In still other embodiments,

alkynyl groups contain 2-5 carbon atoms, and in yet other embodiments alkynyl groups
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"al kenyl group" refers to a cycl oal kenyl group. Exenplary C2_6 al kenyl
groups include -CH=CH2, -CH2CH=CH2 (also refered to as allyl), -CH=CHCH3,
- CH2CH2 CH&GHR06/128 @B12 CH=CHCH3, - CH=CH2CH2CH3, - CH2CH2CH2E@HF@IS2006/020848

- CH=CHCH2CH2CH3, - CH2CH=CHCH2CH3, - CH2CH2CH=CHCH3, - CH2CH2CH2CH2CH=CH2,

- CH=CldohidaH2 GHRCPI3, carbbi? GQtomid ICHR Gtk Clathbod faéifd AEFEACHRARTRI” or “alkynyl
- CH2CH2CH2CH=CHCH3, - CH2CH=CHCH2CH=CH2, cycl obutenyl, cycl obutenerre hyl ,

cycl oEERtparipfers ¢ @ wémlhmYé r&ypup. cgﬁeqemp&ﬁy é?van@ltkﬁlyd’l greyDs meéud@n;@=CIé,nd

| oh I The .te al I ro ed
o of nCHPEFEMY plsol 30RHY. 1A° o DA [OQ¥EH ML ORCHITKCH” DU CoGRH
hydr ocG=0HCH:AE:N th&CPh@HZGH@CEe@HnDre CEQQ]}QGIQ(D@Q | n -CeC+@CH,CHj,,

embodr BB RCS é% bR Rah Ry “aoel Eﬁgﬁﬁétﬁam-crﬁﬁ%tcrh'ﬁzgﬁzhﬁéher

enmbodi. c'gg@ rou (ﬁq.ggH 00 814 1020848
n Hz@*@(ﬁ HQ’ R bd@fc}% \étfr?bodl njhyi? é’ﬁe term a

cont ai 4 or - CArbon af oms. 1n of her kynyl
or " Ickylnmntyrgfrlmyplbpp@t{vemethyi ancbgpelabakyyhy|  group. Exenpl ary C2_6 al kynyl

SR g oS ates 57 e BB 5780 ol B e ooy

- CH2 Copiairishydde fimeGHaEIdRCH €CHR, pri Cria6bR GG 1tdugh GrGRYEGH
CHRCECGHR ORI, - CHRCHD C=OCHROFR, mzmzmzdlgoﬁ%?gclgg%%lm

cycl olsWy{SHkyIIP”) ateiic| opent ynyl , cycl opent ynemet hyl . and cycl ohexynyl
[ 0019][06% t eAE“us@d Ké}éﬁﬁ tlTe%rdré Lllﬁgfahg‘ %tfers %5 gus%r%%hlﬁﬂ Bfaﬂcherde { %ulsatet

al kyl "group, ‘as ~ previou iI"NCl pa car on chaln

t hr ouglhsamratcdy@m’her(t haﬂkmm;bo)l chain. $nukéntein eihdbEiydnis, elk)yleabtgmupk Q02@jn Bs used
her ei % the term' alokﬁl ene’ ef ers gﬁ a straight or _branched, saturated or
r t

unsat %?F‘é‘ﬁl Hrwsi ot Vd?r% igenis.cHkylpne grpups Coniel 2rbbeh ehts3: @l &yl ene
gr OUp%al%@ﬂta%nE's 1Ex§nﬁl§f}b91'llyf%hé’ 'gFougb rhc%&%e ?M@' SRfese, aﬁhgﬂgﬁff&tegrﬂl‘ms

contain 2-5, carbon a enp ar ene groups
i ncl u@éﬂmmﬂivbémeent%alkyle@ngrotmadia‘ma)@qubémbond refered todlememlabtﬁajkwm ”

al kyl v referre n as " epe." In
ot her %e of:l?lrrg?ﬂl n§1 @W she gr&%ﬁl&ve &UR e&’ofl&’l rﬁfeéreggﬂ erejgse A 8%8 ‘herei n
as "al[go21yl enas usec{ 063l theStethSethehleak inkl hgh &ﬁdﬂ?efémiohﬂﬁ'e VialaN dn&ikieg ene
refer to the bivalent noieties -CH2- and - CH2CH2-, Eect ively. The term

pr openyHem@nd e¢HpGHy-o rengstivsly. aIEﬁ’t tefpi @pp@rgylene refers to the bivalent moieties
-CH=CHCH,- and -CH,CH=CH-, where each propenylene group is in the cis or trans

configuration. In certain embodiments, a propenylene group can be in the trans
configuration.

[0022] As used herein, the term “C,.¢ alkyl ester or amide” refers to a Cy.4 alkyl ester or a
Ci6 alkyl amide where each Ci alkyl group is as defined above. Such Cjs alkyl ester
groups are of the formula (Cy.¢ alkyl)OC(=0)- or (C.¢ alkyl)C(=0)O-. Such C; alkyl amide
groups are of the formula (Cy.¢ alkyl)NHC(=0)- or (C;.s alkyl)C(=0O)NH-.

[0023] As used herein, the term “Cy.¢ alkenyl ester or amide™ refers to a Cy.4 alkenyl ester
or a Cy6 alkenyl amide where each Cy¢ alkenyl group is as defined above. Such C,.¢ alkenyl
ester groups are of the formula (Cy alkenyl)OC(=0)- or (Cy.¢ alkenyl)C(=0)O-. Such Ca
alkenyl amide groups are of the formula (C,.¢ alkenyl)NHC(=0)- or (C,.¢ alkenyl)C(=O)NH-.
[0024] As used herein, the term “6-membered heteroaryl ring having 1-2 nitrogens”
refers to a monocyclic, aromatic ring containing 1-2 nitrogen atoms. Such rings include
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl,
pyridazin-3-yl, pyrazin-3-yl, and pyrazin-4-yl. |
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- CH=CHCH2- and - CH2CH=CH-, where each propenylene group is in the cis or
trans configuration. In certain enbodi nents, a propenyl ene group can be in
t he transwocoosdizgusati on. [ 0022] As used herein, the teror/uS2006/0208ky| ester
or amde" refers to a C1_6 alkyl ester or a Cl1_6 al kyl am de where each

Cl. 6 gr a C InsYh [ EQHResar e of
ey Sodosr %%R‘Sécghﬁl\;m;’j?lf’océ( IEEmﬂ)‘.111 %?%?lcl:’fﬁé! %’t%m@lqn SR Kyl

ani de m@pgm,mtlarselegtﬁd tfhoan foirogeina ok EEns oais\klﬁur) NB—E(S:tD) a mnqcmlw@ aromatic

| kyl O NH-. 0 d,h k
o e bihing 139 tesbondR Shiacheh ety SficChB Sholerd SGM SRt ach
C2_6 @ukl@nﬁhh%sg iRURlel S figen-defli ﬁe&nasogalvqw-lﬁmaho@ Enialaksimvd], mﬁﬁ&bl-@lfy@UpS are

of the for a (C2.6 al kenyl) O:(l .6 al kenyl ) (=0 O . Such

al kenymlcla?ﬁpld%}’br @Qwohﬁé’laofsoﬁiﬁ@ f40§r‘1m}$(li<a€@25 El aWéWP mt( 9@611&28} 5(.‘/4;2 6
al ken N 24 m 5 C;r%n?er oaryl
ri ng %gégﬂgg% hbng. éﬁ%ﬁégly? &ei? ﬁ@?ﬁé??l ar ona éﬁgmm?ﬁ%ﬁ Y
cont aipyridip- 3’L—y2 plyridimgeyrl @tynrmdm&uy]h pyrmgdmn—hgl u;immmlym Smlnpgﬂglrdz,m- -yl,

ridin-3-y 4- rimdin-2-yl, i m.di n-4- m di n-5-yl,
oy e Begalininoh 84 el oon eSS B e, el and
2006/ 118443y PCT/ US2006/ 020848 [0025] As used herein, the term"5-nenbered

heteroaryl Ting having 1-3 heteroatons |ndependently sel ected from
ni t r 0§86l oxyleless indicatdd otherwies, emcsnetmlaalrm@i:y@ldes;crﬂur chemti¢ad greynsgor

cul 1 ortog i bR AT b EPRRRSE ety JAREL B, Ay il BB 3F Pen Be0er ©f

I m dazeint 2ofyi1ttachﬁbﬁltae00khe4resét of thenmisigalle 5s yat ,thd sipxeBald Brdyl of thsommﬂ -4-yl,
|soxazol 5- oxadi azol - 2-yl, oxadi azol - oxazol - oxazol - 4-yl,

oxazolftagmgnt. '59? %ﬂmpﬂe,the %%Pr oﬁei@xwarbwﬂ)mn.‘/é”w a‘ftmhefl dp rﬂwz re5f of the
d 4 dip-5-yl,
e aeufe af B blr Sadt) Poptel it pe piac Mk B Siin tifore BE VL 1Y

triaz (attaﬂmyén,t 1$ ati the ethyB el}d, ,antl hicetamiioy Iwheaantdie pbint efi-aBagimerft @0&6Ghe bimlides s

I ndi cat ed ot herwi se, nonencl ature used to descri be chem cal groups or
moi et i°88- as used herein follow the conveni on where, reading the name from

left tgoz7ght Unfet@@ 1nd?<91'tle ofbrviAkd %@Hé?ﬁ%alt ohEQieE&ﬂ;edq{erélﬂeo}nﬁé @RathRal s at
the right-hand sid he named fragnen or exa group

" (et h&ﬁgtmala,bmlydl)ngradmnld 1hoiety mﬂtcatﬁﬁéﬂ XN i’aewﬂéxtumifersm@ thatothe ch¢reicalt t he

pr Opylgroeledls e'1: alélge}?ie{o 1 é%gg%lo%sché rI]r(l:OlléJCd e atyt%lé c%glcatgg l“ ” ce)rr 8xz;[n§]p e,pt?nle rétrou%f
-SO,phenyl is attached to the rest of the molecule at the left-hand side via the indicated bond.
Where a bivalent group is described by its chemical formula, including two terminal bond
moieties indicated by “-,” it will be understood that the attachment is read from left to right.
By way of example, when Q is -CH,0-, Q is attached to the nitrogen of the hydantoin core at
the left-hand side methylene and Q is attached to R' at the right-hand side oxygen atom.
Similarly, when T is -CH,0-, T is attached to the nitrogen of the hydantoin core at the left-
hand side methylene and T is attached to R? at the right-hand side oxygen atom.
[0028] Unless otherwise stated, structures depicted herein are also meant to include all
isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the
structure; for example, the R and S configurations for each asymmetric center, (Z) and (E)
double bond isomers, and (Z) and (E) conformational isomers. In certain embodiment, when
the -T-R? group of formula I comprises a double bond, that double bond is in the trans (Z)
conformation.  Therefore, single stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational) mixtures of the present compounds are

within the scope of the invention. Unless otherwise stated, all tautomeric forms of the
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attachnent is at the ethyl end, and acetam do, where the point of
attachnent is at the amde end. [0027] Unless indicated otherw se, a

chem cal woaugw/desidri bed herein by its chem cal fornul CTiuseéoddeosgs a bond
noiety indicated by a "-," it will be understood that the chenmical group
is at f I e t anpl e,
the or apo o bl E RakioR art AR e DL MRk O PRl ral o imIE

| ef t - bthedvise diated; atrmdwei; depictad dereloat. alsoNven ta 1b¢1u@6} eornpgmde it slifferscr i bed

by its ch | f , | udi ng .two t di cated b
el gﬁgsaﬁéﬁs%@h”rﬁwgeéqﬁ@ B iemena or” Ko SRl EBmeOtasT gh

By WaKaBhg EresTRicRt sm@ﬂes@xcé l@érﬁerﬁbfﬁ?dﬂﬁgeﬂ B Rerilich LOGRUNGS t he
hydant oi n core at the left- d SI nmet hyl ene and is attached to Rl at
t he rpyyhe- malnqermra@f@w@m h.sm rﬁ mamqud carben are withinihe eeoperof; this

et hy P o PSR ot o ﬁﬁ“ 5% Rty o Abalifu ols b BR0E A

[ 0028bidlbdied asslher w se stat ed, structures depl cted herein are al so neant
to include all isonerjic enantigneric, d qster egQneri c, and .geonetric

(or cHR2St mat Aonesd erpiny FFLC tﬁ\'m%’ hiaeatmenty, o {i5ak;,” ang, tsgting| wlerthdeversife s
cont | gt %e;&inrga% oRsSY BRELY fhiliRRE She p@res%n&f § Bliseatlo b dgsoh@ichs

i soners, E) conformational |somers. In certaln enbodi nent,
when dcs*.wbed‘hmlrgr b porod embodtmeatsl, treginpnt sBy ke edimubisw@bnﬁi@r Qmacnr wotebl e
bond is in

Th f h
i sorref‘%mgtém%e arvea evgqugﬁ% &?ﬂﬂt e(',: %dggﬂtﬁ e Ol(rl,tem%&)egaéie GDC fhm cal

conf ophRLEO A Jyniptsiab! eFopfexilﬁﬁleP rRS\Rnt CARP BeNdSm Bl Rereid tbhh rbuts&@nbreope of
the invention. Unless otherwi se stated, all tautonmeric fornms of the Page 9

of 10diadedasiorie thgomeroisraems 1684 §n tgbhﬁﬁe. rlileﬁéorafoftsw@n‘tm%md Shinar e
Wi t hi pgfnh%f SRAR 81t F}H}? shgb\é tnl51h facﬁ%@amﬁ eMt’ ﬁ?os beoéolﬁg tcﬁﬁ];tétl at ed,

structtires picted herern I'nc u e compounds di ffer
only bﬁnpmSmaes mobfed,ffoﬂébéanqﬂe fmpsxevers ot dﬂa;zdieimeamancéled atons. For
exanpl e, conmpounds having the present structures except for the

repl acenment of hydrogen by deuteriumor tritium or the replacenent of a
car bo Qypfnohls or 14C enriched carbon are within the scope of this

i nvention. Such conpounds are useful, for exanple, as analytical tools or
pr obe$0039] bi hnl @i and:lodas@m,whe pfes@R djveaon guryides agiompoundof lormula'lt r eat nent ,
“treat," and "treating" refer _fo 1reverS| ng, alleviating, delaying the
onset of, or inhibiting the pFogress of di sease or disorder as

0 N—Q—R!

wherein:

Q is methylene or ethylene;

R! is hydrogen, C . alkyl, C 6 alkoxy, Cy.g hydroxyalkyl, (C}.; alkoxy)C 1.3 alkyl, Ci.3
alkylthio, C,.s alkenyl, phenyl, indolyl, quinolyl, pyrazolyl, pyrrolyl, pyridinyl, furyl, N-
methylbenzotriazolyl, hydroxyethyl, propenyl, (ethoxycarbonyl)propyl, or
tetrahydropyranyloxybutyl,
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described herein. In sone enbodi nents, treatnment may be adm nistered after
one or nore synptons have devel oped. In other enbodi nents, treatnent may
be adm niwbDenexdi28ra3t he absence of synptons. For exanpl eCTiuSe@smeisys may be
adm nistered to a susceptible individual prior to the onset of synptons

(e.g., in 'WIQIFI%? i has i35sh8£t){?é}fts|ﬁ}igﬂ%hﬁé‘£ﬁlya§%fyc€érd ﬂccﬁn chA eyl GRARSLS OF

ot her suscept Ity factors tment “nay al so be” cont | nued after
synpt ons havep)rremijrlyﬁﬂyl hpdrogyeaimyl) aetamige,eyeriylomddebpgnyt,laed O-Ir ecur r ence.

Commouma. bRk 20 SRS R BB PR g P .
met hyl ene or S‘éﬂ%&f&cﬁ[}%]dﬁ%oly@ hydrogen, Cl1-6 al kyl, Cl1-6 al koxy, C1-8
hydr oxyal kyl , | koxy)C 1.3 al kyl, Ci1-3 al kyIth| o, C2_5 al kenyl,

phenyl , |n@m@and%|ufah@1§¢ge ptya:rahmqlrygen,pyrrolyl pyr|d| nyl, furyl, N

et DY ISSIERGLasRlY RS o GAERN SIS OROIB Ry St

wherei n Hilirdndg QH@-C}I{H@HL (dl@diﬁt&nsﬁéﬂi@ﬁﬂéﬁmtol‘yu@dﬁmpt ed from cyano, met hyl ,
or operiiis sERDIO P tikbiric Ak doRhed b pBiiaanpory ISPyt FE
N et hyl ; segmﬂhg)rl a@%&ﬂﬂ.‘_lrﬁ%ﬂ'l é&@%&l Iitllazbiy ailyrd Qﬁ@ﬁéﬂzoth%rnéa and Rl taken

t oget her a (cis or
trans), pr oqzm:mlh@ﬁes subStitu@id-vitlr 0 tc(&sl.ﬁ)stlmentsrwhﬂ)am be@m@en@Har@dB (cis or

trans), ethynlene or VI | ene; . R2 i el ected.fromC 2-6 al ke C 1-12
al kyl, phenyl§ bﬁﬂ%‘ﬁ’&? %&?H%‘QV Se]r‘f&%ﬂ? fneﬁl}'rlﬁ?t%)f%irdﬁ?%?)@le%ﬁ’
quinolyl, i ndﬁwbxylpwcaagwéthyﬁ D@3 odildro, BrdLY, MimetBdmbRNZBLi, @ny| |

isobutoxy; and between 0 and 1 substituents are selected from phenyl, pyridyl,

pyrazolyl, furyl, benzoyl, pyrrolyl, pyridinyl, naphthyl, phenoxy,
benzo[d][1,3]dioxolyl, cyclohexyl, cyclopentyl, cyclobutyl, and cyclopropyl;
X is a covalent bond, methylene, ethylene, or propenylene; and
R? is selected from phenyl, biphenylyl, thiophenyl, bithiophenylyl, diphenylmethanyl,

triazolyl, thienyl, benzofuryl, phenanthryl, anthryl, fluorenyl, acenaphthyl, pyrenyl,

indanyl, adamantyl, carbazolyl, N-methylcarbazolyl, indolyl, pyrrolidinyl, quinolyl,

pyrrolyl, naphthyl, methylnaphthyl, methoxynaphthyl, dimethylthienyl,

benzothiadiazolyl, benzimidazolyl, benzothienyl, benzodioxanyl, benzodioxepinyl,

benzodioxocinyl, and benzo[d][1,3]dioxolyl,

wherein R® is substituted with 0 to 5 substituents, wherein between 0 and 5

substituents are independently selected from methyl, trifluoromethyl, methoxy,
trifluoromethoxy, chloro, fluoro, bromo, ethenyl, ethoxy, ethyl, isopropyl, t-butyl,
propyloxy, amino, dimethylamino, methylamino, allyloxy,
(methyl)(phenyl)amino, methanesulfonyl, t-butoxycarbonylmethylamino, t-
butoxycarbonyl, boronic acid moiety, and methylcarbonylamino; and wherein
between 0 and 2 substituents are independently selected from phenyl, phenoxy,
benzyl, benzyloxy, benzoyl, (methyl)(phenyl)amino, N-morpholinyl, piperidyl,
pyrrolidinyl, thienyl, furyl, hydroxyphenyl, naphthyl, methylnaphthyl,
methoxynaphthyl, dimethylthienyl, benzimidazolyl, indolyl, isoquinolinyl,
quinolinyl, dibenzofuranyl, benzofuranyl, biphenylyl, and benzo[d][1,3]dioxoly];
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wherein R2 is substituted with O to 3 substituents, wherein between 0 and 3
substituents are independently selected from net hyl, nethoxy,

trifl uor owetzh@xaegiddydr oxyl , hydroxymet hyl, fluoro, chl oPoT/Usc@xm20848

di et hyl am no, t-butyl, and isobutoxy; and between 0 and 1 substituents

| f , : |yl
o 5Bl BRI B o PR B e O colbERT U oo Y1
cyﬁl Fﬂ&lﬁéqﬂ cycl obutyl and cyclopropyl; X is a coval ent bond, nmet hyl ene,
t d [ ted f h |,
e ot SRR T ST, RIS B RS,
benzowfbw b nfét}sm%&tﬁwﬁm i@gﬁsﬂapyﬂ Rilédquﬁamyi pﬁwpbyﬂmyl p@’?flﬂﬁl@}/'furyl

i ndany amant’yl, Ttarbaz met hyl car baz , pyrroI|d| nyl ,

qui noﬂ\ymethyﬂigmmﬂrmquh ap Hwﬂmb{yethﬁlt Iayd wﬁpmlm\ﬂ haﬁré)t tock W@[@ﬁteﬁiﬂ In other

di met h i enyl 1ben th|a yl, benzothlenyl
benzo&%&?g ¥ 83%}5? hﬁf Ry%BW%ﬁﬂo%)m ng’} and benzol d]

[1, 3] qmomqﬂ ylin whef einBolBents, RIbRthidubed, @ ) alkyl,0C5;.5 ibdiokyalleylf $C lvyherel n
between 0 and 5 substituents are i ndependent|y selected from ne h

trifl abiosimg hys , abbhdxy s elithiver Smernogdensgh| Bydsoxyethydy oPropens;
th {
ot o SARSH SN, ik APRORL 0 By PEBBEENY soldhdom cyne,
met gamlnylfma&bgy,hbx&gx&ybahﬂmidmeaﬂwpragcnyh t- but oi(ycar bonyl , boronic
Y, n ne ar po an erej e
bt 100 e rys o] Bvd Eepoth il Yﬂéﬁzw
benzyl, )@%QZQK&L dn@t mmﬁleh@lxg)@@npp 1anl@¢Pr<ﬁlhﬁJ)lPrDy ra:EUl erpyehzslyl

pyrroll nyI hienyl, “furyl, hydroxyphényl, na met hyl napht hyl ,
met howndmm h‘yﬂy Myﬂwrtzmr@m L, lﬂémzwﬁﬂlmlapmpynyl (qﬁbmslyyarbomélhqgmo@n nyl ,

ui nol i.n di benzof ur of ur
genzo[t?}f%’i'd?}’éﬁa8}éléf‘§}lfut%§6%e“ﬂ y%“?%@%%ﬁ%ﬁe%ﬂ ¥ss &)e(%efi 0&8@148 or
a phafc?wliﬁétﬁy?ﬂ hettRgo epiraidlsl, Myl,,hy@iox@eﬁlbkaalcetaﬁqﬁw mtrodyi) siel px@pe@Z,_
al keny ster or amde thereof., [0031] I n certajn enbodi nents
hydr ogéf, tI‘F;‘ﬁPSU oxSlagedy| Omrettﬁwrlazo th&?’ﬁ%{y Fnzoﬁ‘éaczﬁb’lht h*'i“ESl
i soprqp Ogdﬂ iﬁﬂ)xolf]/lndm yl, pyrazolyl, pyrrolyl, pyridinyl, furyl,

N- net hy I azo or hydr oxyet hyI and wher ein R has 0Oto 2
subst I[Oﬂﬁsﬂt s.Id nentmﬂnezlmbodlments -Q-R! taken together form methyl, methoxyethyl, 4-
(pyrazol-1-yDphenylmethyl,  ethyl,  hydroxyethyl,  methoxymethyl,  3-(pyrrol-1-
yl)phenylmethyl, N-methylbenzotriazolylmethyl, or pyridin-4-ylmethyl.
[0035] According to one embodiment, the present invention provides a compound of
formula I wherein R? is substituted with between 0 and 3 substituents. According to another
embodiment, R? is selected from C,.4 alkenyl, phenyl, naphthyl, furyl, isoquinolinyl, quinolyl,
indolyl, pyrazolyl, thiazolyl, and benzothienyl, wherein R? is substituted with 0 to 2 groups;
wherein between 0 and 2 substituents are independently selected from methyl, methoxy,
trifluoromethoxy, hydroxyl, fluoro, and hydroxymethyl. According to another embodiment,
R? is a phenyl group with between 0 and 3 substituents independently selected from methoxy,
trifluoromethoxy, fluoro, and methyl. :
[0036] It will be appreciated that substituents indicated for the R? group of compounds of
formula I are also intended to be suitable substituents for the R* group of compounds of
formulae II, III, and IV.
[0037] In other embodiments, X is methylene. In still other embodiments, X is
methylene, ethylene, or propenylene. In certain embodiments, X is -CH,CH=CH- in the trans

configuration.
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enbodi nents, Rl is nethoxynethyl, hydroxynethyl, or nethyl. [0032] In other
enbodi nents, Rl is hydrogen, C 1-4 alkyl, C 1-4 hydroxyal kyl, (C 1.3

al koxy) C wo2oaliegi43 C 1.3 al kylthio, C 2-5 al kenyl, hydraxyustéoglozosps openyl ,
or (et hoxycar bonyl )pr opyl; wherein RL has 0-3 substituents independently

sel ec td hydroxyet hyl, acetam do, and
propewq% S@S%ﬁﬁﬁe %ﬁgg lir}ﬁ)%jements Rl is hydrogen, C 1.4 alkyl, C
1.4 hwnsoxyalAydqrdl@gtdaﬂothaldspwy)tm -GHal KSH—CH:- ;Lclsoatrm;sl)tmtfcm: >CHE

al kenyl., ind razol rro fur

N- et ‘f’%tr‘i ’I’I % hgfdﬁ %is%fl hyngfelés,eq{ﬁ{n}ﬂ?lgf ?/11 FB’S’H %IF dyl, or
t et ratygétgpbé;l@nﬁ}pamlp_@%L (trm§r&| oHRCHASHO¢tdhn§pbst i t uent S i ndependent I y
sel ected ffrom™ cyano, hyl , " met oxy, %razol yl, furyl, hydro é@t hyl ,

acet al@®] pylnr esirtpin erabmﬁupcmp,ethy IR gravpl ob farmaile ki wlpéfm&useds\élﬂé@@ eRlom

b t d )
Co0aartd Bsibienes GRp ot 22 Sutffletls, afBinclTRER. (i oberipbaitibits,
met hogyetshyblectdd framr @haiyll Jowh)eﬂmnytm@ﬂianyl lﬁtﬂﬁo’ﬂhenj?lyljr ﬁia}teltyhythlenyl
met hoxynet hyl , 3-( ol -1 - phenyl met hyl , N net hyl benzotr | fﬁ%hﬁg’ thyI

or pyPERAGRUIAI, ;Hh‘i"ﬁ%lﬁ yl lp@)@glspme%pui » (YO8 Lo RE TRl SEP IR 104!
| nvemrdeﬂgaxghgﬂg sab(g{rfet Qianeh, X{):%ngﬁ)g{ e{r%'éz% 1, V\‘Qﬁ ‘?ﬂl@azrb)?yl' Sbeﬁ%’rﬁfdphéﬁﬁd with

bet ween ents. anot erbodi nent ,
sel ec lbemlzokhcmanﬂz bénzaldioxapihyl, péreodioxoriaphtahg [bpnzfqud]yl 3ldicwmdyli whbnenyR 1s

| Ly d.b h R2 i
dubst rietisedint bewBh Do s sioifERly e R BERET i S bR A ar o
| ndep gt dantl§ edeRetedd frbmo Mol Nt fluct®hH@¥Y . methbky, Iwru@f&ﬁém@% dhyste oxy!

fluoro, and hydroxynethyl. According to another enbodi nent is a phenyl
gr oup forch tremaeetheylasthiod, sthybtisenrepyls t-breb peppidexy, amiap.cdimethylansino,

rrethox trifluoronet fluoro 036] It
appremegl]?é%lmmﬁ)at subst HOIX¥¥|’ts |nd| a%gﬂ)&grwi%m gr oup o&hlélltl)eﬁggﬂry’s of
for Wh-@u’[ox@téﬁb@hﬁﬁlethﬁa@ﬁd@d t pbiwexgasirbanyl,e Sblshict uendid f omotdng R2agh oup of

conpounds of faorrmulae Il, 111, and IV. [0037]. 1n other enmhodj nents,, X is
met hy Pesteylcarhorylaminoging evhearis Jeetvvesm § and | substiieniy isniad GRS’P SAtyneelecisd

Cont i gurap it Rk TR RSP e B (RO b b ot

piperidyl, pyrrohdmyl thienyl, furyl, hydroxyphenyl, naphthyl methylnaphthyl,

methoxynaphthyl, dimethylthienyl, benzimidazolyl, indolyl, quinolinyl, dibenzofuranyl,

benzofuranyl, biphenylyl, and benzo[d][1,3]dioxolyl.

[0041] In other embodiments, R is phenyl, naphthyl, anthryl, biphenylyl, fluorenyl, or

acenapthyl with between 0 and 3 substituents independently selected from fluoro, bromo

methyl, methoxy, and hydroxymethyl.

[0042] In certain embodiments, R® is phenyl wherein the phenyl group is substituted

according to one of the following substitution patterns: (a) the para position is unsubstituted

(i.e., has a hydrogen); (b) the phenyl comprises two substituents in the 3- and 5-positions; and

(c) the phenyl has at least two substituents selected from the 2-, 3-, and 5-positions.

[0043] It will be appreciated that substituents indicated for the R? group of compounds of

formula I are also intended to be suitable substituents for the R® group of compounds of

formulae I, III, and IV.

[0044] According to another aspect of the present invention, the present invention

provides a compound of formula I wherein:

R’ is hydrogen, methyl, hydroxymethyl, methoxy, methoxymethyl, methylthio, phenyl,
pyrazolyl, pyrrolyl, pyridinyl, furyl, or N-methylbenzotriazolyl; or R is phenyl
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[0038] In certain enbodinents, Qis ethylene. [0039] According to another
aspect, Tis -CH2-, -CH=CH (cis or trans), -CH=CH CH2- (cis or trans),
- CH2- CH=QGWo 20818 trans), ethynylene, or vinylene. | nprorhseoosmisds nents,
T is nethylene, -CH=CH CH2- (trans), or -CH2-CH=CH (trans). [0040] In

certai n pabegidsmnt mbsﬁdaedRaﬂgﬁl@mm e{etﬁ@(gwg;y?azblyl SfubPSEntbtibeslyMNLh  bet ween

0 and 4 substituents, or 0-3 substltuents as deflned above.
In ot hermé%bhﬁnmﬁ!@dyla%mob’él ected from phenyl, biphenylyl, thiophenyl,

bi th e I enant hryl , indolyl,
oyrrol PR CH) y'CH 2§f|'b¥ipﬁﬁrgj|ﬁe Bh@ﬁ%‘gl%“’y Ealﬁnﬂapht byt
met howriasmedne,d froxdl p]iehjiiyhetﬁht}@mmmyl bﬁlliﬂcﬂjzlhhﬁldl}&zp}lryiolylbﬂh&bm dadol yl ,

benzot hi ophenyl, ~ henzodi,oxany|, odi_oxepi ny benzodi oxocj nyl , and
benzo] d] benzathgsnyl, GYhprein fh af wibst ltR@d.ve%h %—at%emsuwéarem fetwern Qa2 0 and 3

substi t uemsétueﬂve%feeahaeﬁ%ﬁa&ﬁmef%c@a@r ?h ﬁlleﬁ%'rhétﬁ&tft &rom%sg%ndent ly

sel ected fromnethyl, “trifl doronethy oxYy, tr| uor onet chl or o,
fl uoro, hydsony], mdﬁe«dy(bxyrrath}dmd et hyl, isopropyl, t butyl, propyl oXY,

ok A b RN AR L e B ARG, o

aci d noi ﬁ}tﬂdlnﬂnﬁyrrd'[?l BRI RRMA A I eaREhiwRIEl N between 0 and 1

substituents 1Is dependent ly selected from phenyl phenoxy, benz I

benzyl oxy, ﬁ%ﬁ is W'Péll%b}qd)v(’lﬁh@iwt)fh@rﬂ%2 swhsHiIenso VheRpin betyyeqred &
i di nyl o h |
Pyt ol 1 RGNS ord HEN o N GRERI SN SR E YL AR

di benzof uran yinﬂuohnnczthtbxy, ahlpta, fnoh by letheant ethery.aftitil] dimdityiaxiaby| .

[0041] In other, enbodi ments, R3 is phenyl, naphthyl, anthryl, biphenylyl,
fl uorenyl, oranda@g%é{ PP with between 0 and 3 substituents |ndependently

sel ect MSf] r OWAEédian% 10 Rgétodﬁ@thepﬁtp@é’tl of tHEESRRNY mv@%rh%gﬁéé’eﬁ?ﬁﬁ%ﬁobn[ 0042] In

certaln enbodi ment phenyl wherein the phenyl dgroup I's substituted
accor girondasa Qﬂlmooamdpﬁ&rﬁmldb\mmgmsubstl tut| on patterns: (a) the para

ositigan | s,unsubst.i t roge b, conpri ses
P bt PREREL RRmol oSy maBRer sES S e BRGIY oS ot

| east t weyraxdIglt pi6iRt, %yﬁ@in??tﬁﬂsll 0 gmytdiex gl%ﬂqyl Sr N-afethyPoddstibitps. [ 0043] |t
will be appre iated that substituents indicated for the R3 group of
conpounds &fR ﬂ%ﬁh‘?ﬁf@wd with 04p 4 subsittesidreselacts dofsors math) mebakst i t uents for

e, 5 90U BRSO Bl BB v 00 A GO RGO 1 0
T is -CH,~, -CH,-CH;~, -CH=CH-CHj — (trans), ethynylene, or allyl;
R? is selected from phenyl, naphthyl, furyl, quinolyl, indolyl, pyrazolyl,
benzo[d][1,3]dioxolyl, thiazolyl, and benzothienyl,
wherein R? is substituted with 0-3 groups, wherein between 0 and 3 substituents are
independently selected from methyl, methoxy, trifluoromethoxy, hydroxyl, and
hydroxymethyl;
X is methylene;
R’ is selected from phenyl, naphthyl, thienyl, benzofuryl, indolyl, pyrrolidinyl, isoquinolyl,
quinolyl, pyrrolyl, benzothiadiazolyl, benzimidazolyl, and benzothiophenyl;
wherein R? is substituted with between 0 and 2 substituents, wherein between 0 and 2
substituents are independently selected from methyl, trifluoromethyl, methoxy,
trifluoromethoxy, chloro, fluoro, bromo, ethenyl, ethoxy, ethyl, dimethylamino,
and methylamino.
[0046] Exemplary compounds of formula I are set forth in the Examples section and in
Tables 1-4, below.
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provides a conpound of forrmula | wherein: R is hydrogen, nethyl,
hydroxynet hyl, methoxy, nethoxymethyl, nethylthio, phenyl, pyrazolyl,
pyrrol yl ,wpyoecdizgps, furyl, or N-nethyl benzotriazolyl; @®CTRIS2008/0pisesyl

Page 13 of 100 WD 2006/ 128143 PCT/ US2006/ 020848 i ndependently substituted
with methyl, nethoxy, pyrazol yI furyI benzotriazolyl, N

met hy ben zol}/ Is -CH2-, -CHz- CHZ- -CH=CH CH2 -

(t ran Zcf%ﬁ oBulatigy a ‘Wjé nini, ’Foé” sel ected from phenyl, naphthyl, furyl,

ui nol yI | ebMhbie thinddLliys: and benzot hi enyl wherein R2 is
gubstltut e%%weu{lwb)%ud%bbe ergﬁ;nZ gtween 0 and 2 substltuents are

i ndepéWﬂlt I ybeeD@np@mdB ranch qwmpwlmonmdedmb@d hereitf bwogmeml]lymsyful fblythreoxyl

h ht h t hi
benz ot SO ok Fh et Sl R TR R SAEmORg S BAPraOBPRS HTeDt
benzotahd agbfﬂzasl whibidoOErbet fﬂn‘ﬂﬂ%ﬁ' YThus\iRr &nfpdsads Snd léléﬁipbhﬁéﬁsdof"’tﬁeh

between 0 and 2 substituents, wherein between 0 and 2 substituents are
i ndepdhereHen yres diesedpredalse qrertisaasly suitedi for (tbe dreetorgnit, ofndisersssyand disease

trifl ‘é%gﬁ'ﬁ{sqﬂﬁﬁre 1&9!1191{ a’byf’fﬂiogeﬂs fngcgﬁng ; B\F thenyl, ethoxy, ethyl,

di met h m no yFam no ccording to yet anot her aspect of

t he prleoASht |Imvcmetpamnuletrfm‘tmdﬁﬁeml thervegipoueds arfdl conhbsfioas ©F MHRoiuhehtdhn
formul a | met hyl , hydroxymet hyl, net hoxy

met hofimit ‘Pr eﬁng?WF fwcang p%@g p$ thecampayn  andhpmppy lonsare .partwylarlw uryl
C 1- 8 ubddr @x wahtopl or l@afserhlﬁ@ﬁ{e@ébaﬁ?%?ﬁ{sb%%%ﬁ sease 81;58%.()2&(1) yﬁ?b'&?tuﬂ L biihed with O

to 1 subst I tuents selected from nethy hoxy, ryl, .
pyri dibalyl , benzotri azoI yI N- net hyl - benzotriazolyl, and pyrrolyl; Tis

- CH2- 2- t hynyl ene, or. II | R is
sel ect[ed‘grr o(n?% Ogdr%yg 9 Cﬁﬂ/l eé‘% l)lf E‘] X‘P%’fmor? nefGy %y‘?ofi’%l%ﬂsmon
benzoloinptiding hdompoinyd of thiy @z ehtioh, or%%aﬁﬁﬂ@e@thbél@%@ceptﬂﬂ@ 58l PheFdflafid a

substituted with 0-3 groups, wherein between 0 and 3 substituents are
i ndep@h%@ﬁ?ﬁ}w@@}’ é%‘ieéglb¥er Gwiiore Adigyantere vebige. The pmaBnioefethn espposiiatr sxy | |

and  Qydr @xvieibMtve & dbRcTBl WMhi®RSnd/or lessen T-bet function, in a biological sample

or in a patient. Preferably the composition of this invention is formulated for administration
to a patient in need of such composition.

[0050] The term “detectably inhibit”, as used herein means a measurable change in T-bet
function between a sample comprising said compound or composition and T-bet and an
equivalent sample comprising T-bet in the absence of said compound or composition.

[0051] The term “patient”, as used herein, means an animal, preferably a mammal, and
most preferably a human.

[0052] In certain embodiments, the present invention provides a composition comprising
a compound of formula I. In other embodiments, the present invention provides a
composition comprising a compound of formula II, III,or IV. In still other embodiments, the
present invention provides a composition comprising any compound of Examples 1 through
301. According to another aspect, the present invention provides a composition comprising a
compound selected from ER 818561, ER 817135, ER 813508, ER 813509, ER 813493, ER
813510, ER 813511, ER 817118, ER 817137, ER 817119, ER 818573, ER 818567, ER
818550, and ER 813512. According to yet another aspect, the present invention provides a
composition comprising a compound selected from ER 813499, ER 813081, ER813077, ER
818528, ER 818574, ER 813411, ER 813078, ER 813521, ER 817116, ER 813080, ER
813519, ER 813492, ER813452, ER 813410, and ER 812605. In other embodiments, the
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R3 is selected from phenyl, naphthyl, thienyl, benzofuryl, indolyl,
pyrrolidinyl, isoquinolyl, quinolyl, pyrrolyl, benzothiadi azolyl,

benzi m daxol2zgée/12813d benzot hi ophenyl ; wherein R3 i s substrratseaemedshs bet ween
0 and 2 substituents, wherein between 0 and 2 substituents are

I ndependettihyersioh @ededesfa mpmeition contprisidgunsmpiung Iseleb®d Hxy ER 818568,
trifluoronet hox ro, fluoro, bromo, ethen

o rret Wit G038, EXeHQ0R Y B4 6o BR; BUHG. ER&%@%%&?R%R%@%@% 813458, BB al
T00 v 06 T TRER PEDsTorbottiae®, RRpheh14 R AR, dpbie dhgtin SiRde 14 ©
Adnmi niembpdim ents, Bteamamfaimv'gmwnl grogicleeptcaﬂnpgs;ﬁm:mnplﬁsiinmls c{)mﬁiﬁﬂdu%ﬂ?terd he
iy bIPTORRa S3hH L P S50y R SaoOAR (L8 F1te BR3¢ hade sLEado BRtLe s

conmpoghd ERM®| iher eof, are useful as inhibitors of T-bet function. Thus,
the cgqrhpounds and conpositions of the invention are therefore also
parti dA53 | y The tesm ‘fpbermaseutiqaztaseentalde ceirisaasriavanhdordvebideereley iptaons

e, PSR o SOl TR PR SRR o

of T- kietcompitind evith wirich ftﬁlslﬁ)ntnh&teﬁb r@ﬂﬁﬂd&u&fdllyﬁ@ﬁ%}ﬁﬁﬂ& bﬁﬁﬁrsaaécgumltst ércul arly
useful for treating or_|essening.the severity of djsease or disease
synpt aﬁ%lclrgéélﬁé Ry &g uspd 1 ﬂ?e- corapositiens A3 thipdspiegciuge hid errarot dimitsditprent |

the i yLOLdLORedRE AYiARS, eﬂuﬁg{ﬂﬁeﬁﬂa@ lecHRAD Sbdh FrofeisO TR A h@hard Brfim

I nvention or a pharmceutl y accéptabl é salt” theréof and a
phar malbeutinchiffyr aubstptabsuwehcay phesphataslj glyaint, sanbicvetiilclpetassitie sorbatet  of

the composifion,is. such.that i.s effective t.Q detectagply inhibit and/or

| oos oREHAD gty Pk PRes psatihed saralle el arids g I of R h i a1
the c hihi t fils&dii ' ' I dhoStHatd is&diumt © &
e e R e i
as useblonde.etinc galtsn solpidd silinaaplagnedivm gesilipatd,- padyvinylupiatdlisient ecollslose-a |
anmpl I Si saj u r jtio nd T-het an n ui val ent
SaD) SefATRGAALAL. S B AORELINL ARSI ToBih (RS AR AL

[ 0051 polHaerylaagsmwaxas,i goiycthylese-pis gokpesBiléhe-bTBekn solaedy) i polyethyérf givabl y a

MRITTR, 1 d Yoal fat.

[0054] Pharmaceutically acceptable salts of the compounds of this invention include
those derived from pharmaceutically acceptable inorganic and organic acids and bases.
Examples of suitable acid salts include acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate,  bisulfate,  butyrate, citrate, camphorate, = camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptanoate, glycerophosphate, glycolate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, palmoate,
pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tartrate, thiocyanate, tosylate and undecanoate. Other acids, such as oxalic,
while not in themselves pharmaceutically acceptable, may be employed in the preparation of
salts useful as intermediates in obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts.

[0055] Salts derived from appropriate bases include alkali metal (e.g., sodium and
potassium), alkaline earth metal (e.g., magnesium), ammonium and N-+(Ci.4 alkyl), salts.

This invention also envisions the quaternization of any basic nitrogen-containing groups of
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nost preferably a human. [0052] In certain enbodi nents, the present

invention provides a conposition conprising a conpound of fornula I. In
ot her enbedizneni28143t he present invention provides a CORPWAIS2006/026388Dr i Si NG
a conmpound of formula Il, Ill,or IV. In still other enbodi nents, the

pr esethe compowidsndiselosdddbeeim. c dviges iot i dihsalabipr ors diRgersible pesHROMNGapTbe _
Exanpl 81?'1 through 301. .According to another aspect, the present invention
provi 8e§11§dé’é’r§ﬁglgﬂ??tgﬁlzé8%ri sing a conpound sel ected from ER 818561, ER

8171350056R 81BROSonkRsRibASOF ER %é@éiﬁ%n\%&io@%ﬁg%gg%gﬁ@%%%@ 8@@?171181

ER 817137, ER 817119, ER 818573, 818567, ER : - : 2.
Accor 8r5sgteradlyy by inhelaten sprepelopicallpereptally e nesallpy buxtchlly) yapmallges @a an

i fq i Si C ound sel ected fr ER 813499, ER 813081,

Ere1 a0yt Aliyoh, "I Tfl &%@&f@i@%ﬁgﬁlwe@%ﬂg@@g € gisEIcEn
- 34 R8d3 ¥

8171lmtraﬁﬁlcgfﬁgr8ﬁuamcu&ﬂ’35Matfgmﬁla?{égeﬁirg%of 1%1(’) Vl\% 2(506/ 128r11té]£ii’%t{l 5

R Rt L en -t e oo trg 2
g s e L St e e R S L S A
ER 8158mg of R @nsepstjons nfithiERn8dBHhanay be adueblis @@ﬁgin@@hﬁ@eﬁﬁgﬁs Tlhéégfed

i i i iti conmpound sel e
P om ElehER Y R BB Ca RTREE 0 ErriR g drom P S5 R BEbes. ER
81852dispersing FERvEAAd dZentd AREJspdliend SEHs. PIPRE g@ﬁ%ui&qee@ah)ley?l?g%ﬁ%ma

carrier, adjuvant, or vehicle" refers to a non-toxic car adj uvant, or
vehi cH&0 thsat strsde injsetable stohusipnt oresyshensier: it egiamtoxic parentesallyf acceptableompound

ith i ot o . ceut i i acceptghle carriers,
\gldj uvgﬁr%eglpgf Soille I’c Oglsg xﬁ%@ﬁ: ?rggga%og&bo%’egl ﬁ;‘i {J%tgneggquozmqn(gn@eoqc%wgle
i nvenvéhieles amd sedeentdthbt mee baemploysil bRdwhier, Rih&d¥s S¥RMBAARA %otcﬁllidjmdﬁﬁrl .
| ecithin, serumproteins, such as human serum al bum n,

| um nym. st ear at e, | : _

gu]EJ 1[n e&ﬂ%‘%’s%‘g‘ﬁt&% o pddition. seRlepfinedails yeyenvmtiondhberaplayedias ?mla@mqnmd
sor ba k@ung! yceride mxtures of saturated vegetable fatty acids,
wat er%ﬁgzﬁiﬁ?%}r&gﬂcgrol ytes, such as protam ne sulfate, disodium hydrogen
phosplP58], pdicashis prpese roy blang Hospiltmay B@ldmpmyedlt hichiﬁglesyélﬂidﬁﬁ nge’;eﬂlo}-al bse

| 1ol dal ;sili.ca, nesiumtrisilicate, .polyvinyl pyrrolidone, ¢ -
ggs eg‘!’rsﬁ'bg%fcaeﬁlé‘ % F |§Féfsh§)f° & 03*11%%} ,ané;&gw@;eé@ ferévatiyesrgpsetul in the
carb bl 6finjdéta®Rs, as ROhMBGI phahRSeuth@NSScceptable oils, such as olive oil or
pol yg%ﬁﬁp?ene- pol {/oxypr;opyl ene- bl gck cFol y.merg, p ‘fy-et%yf.ene gl ycolo_

ty lated versions. These oil solutions or suspensions

casfor oil, especially’in theif polyoxyethy
may also contain a long-chain alcohol diluent or dispersant, such as carboxymethy! cellulose
or similar dispersing agents that are commonly used in the formulation of pharmaceutically
acceptable dosage forms including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying agents or bioavailability enhancers
which are commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or
other dosage forms may also be used for the purposes of formulation.

[0058] The pharmaceutically acceptable compositions of this invention may be orally
administered in any orally acceptable dosage form including, but not limited to, capsules,
tablets, aqueous suspensions or solutions. In the case of tablets for oral use, carriers
commonly used include lactose and corn starch. Lubricating agents, such as magnesium
stearate, are also typically added. For oral administration in a capsule form, useful diluents
include lactose and dried cornstarch. When aqueous suspensions are required for oral use,
the active ingredient is combined with emulsifying and suspending agents. If desired, certain

sweetening, flavoring or coloring agents may also be added.
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and wool fat. [0054] Pharmaceutically acceptable salts of the conpounds of
this invention include those derived from pharnaceutically acceptable
i nor gani cwandocsngani ¢ aci ds and bases. Exanpl es of sui rablus2@eiocossal t s
i nclude acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate,

bi sul f{a039] buAembBveld, the ph&macarRAYY Qéc@ptaﬁﬁ%ﬁ?fﬁﬁﬁbﬁ@@%ﬁs’ invention may
cycl opent anepropi onate, digluconate, dodecyl sul fate, ethanesul fonateé,

f or mathe admigisiereddn thegiogasH spprasiieties, foyteptad adipinisiratiane Thegeyaan batpecpared

hemi syj.f : . hl opi de. hvdr obr oni d
nyar oi g s EREARIONE sIERERAL BB EPILE T sl R Rl
met harbes lifdid anteetal Rnipepdtineaind niesefbfeonilt Melt i tetbdiaheo rdkédst Belru@xShat e,

pal noat e, { lti nat e, persulfate, 3-phenyl propionate, phosphate, picrate,

. .pec
pi val dRacrialy Bslugn speoa Ruster. bgesirag and polyethiviane glegls ate, tartrate,
t hi oc 860G €. d [0S, : ]]9%@' he WHil e
not i?]{ theme?@ez?h%cﬁg%gg? i %“3?‘?}3@ gﬁcgé@[o gﬁogscdrrfg@llsb%ﬁ%@gye %fr%gtl?]ee
pr eparedmimstesfl topmhlly, espetially aghannther tarxti atf etseatmentbinaluden greab eor cagmaunds  of

the i ati t hei h ti.callvy. bl id additi Its.

L 0055y €CesSBfe bR iogh PaTsBRE riatiftne YistSE e Rl faeSarba fifot e tPwes ' °

sodi unhidéithal RedtaSRIitPlk, topicklefoliglaBest fe PRIAAY pr&paded fdir_%gé}?§ft %ﬁ@?e ardfgHNi um
e

and N+(Cl1 _4 alkyl)4 salts. This invention al'so envisions
quat er%834t i on of any basi c nitrogen-containing groups of Page 16 of 100

o 2 Ogﬁfl‘ﬁé& 8 14’?015917 éééi)é%%t?éno 98 ﬁ%c %otvxpz 'gl%g@l?alf gtg ct qgaﬁci)eg;e%gﬁtg rigi Drectgf " or

oil-s e or disp e pro S ai ned
quat ersnpattoyn forhilEih (dee stvppsirt inoas suifabld@npine Snhuiativent %Picﬁny- be

adm nistered orally, parenterally, by inhalation spray, topically,
rect aItTai??C{eﬁaglé?aF‘iheXB@éf@gﬂOﬁ&?,uSVggi nally or via an inplanted reservoir. The

ter m 10§00t epgH fopl UBEKkalBh et LASHHIENI AP GULARARY Sompb L AVRROUS.

intranuscular, intra-articular, 1ntra-synovial, Intraste i nt

i nt r afepalated in @ switdbéssointragnt gnotaining the metiveatonprnest susperded onfissiloed in

t echni .. Preferabl th onposi tions .are.admni stered.orally, .

| nt 1 aggr O BIOSSFTRy TP on SR Adaynisiarign of fascoommpunds B s v Sitiep
conposadlid) Hupdhret Kt JirhIUE R, indifle Bl DEnad YREYBSA, th@@%bt&‘&ﬂt%né Y3 HB/SHON.
These _suspensions nay be fornul ated accor di ng to techniques Known in the
art ughyegl s prlyaryehylane pepbionyprepylars t onepaagdnt amulpifyisgspendend wgtnt s. The

1 B RO T SRR S bl A Bl
lotion or cream containing the active components suspended or dissolved in one or more
pharmaceutically acceptable carriers. Suitable carriers include, but are not limited to, mineral
oil, sorbitan monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, 2
octyldodecanol, benzyl alcohol and water.

[0063]  For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated as micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as
solutions in isotonic, pH adjusted sterile saline, either with or without a preservative such as
benzylalkonium chloride. ~ Alternatively, for ophthalmic uses, the pharmaceutically
acceptable compositions may be formulated in an ointment such as petrolatum.

[0064]  The pharmaceutically acceptable compositions of this invention may also be
administered by nasal aerosol or inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical formulation and may be prepared as
solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption
promoters to enhance bioavailability, fluorocarbons, and/or other conventional solubilizing or

dispersing agents.
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di l uent or solvent, for exanple as a solution in 1, 3-butanediol. Anong the
acceptabl e vehicles and solvents that may be enpl oyed are water, R nger's
sol ut i on woadoéssasrai ¢ sodi um chloride solution. |n addiPCiras00steosis e,
fixed oils are conventionally enployed as a solvent or suspending nmedi um
[ 00571006 t hMesppirefroatdy, thayphbtmaduficallgthcoéptablayoR@odiiphoyethid Bebssing

synthetig nmono-. or dj-glyceri.des. Fatty acids, such as oleic acid and its
gl ycerafedg)n&&[]a?vatg{ S’/@Lacg?%“s&%?%l in the preparation of injectables, as are
nat ur 3004v)ar MEESAth bR bf HreaoafRLAN & 1R gl%sen?lﬁ%nq Aot ?ﬁ%?’%glgplgl%ineﬁ%ﬁ{hor oil,

especially in their polyoxyethylated versions. ese ol I'ons “or
suspeias eHser malerialsgo peedhcaiarcampasitipncinai singlk clobage fdith weitit vany depesydargsant ,

such o] cel lulose .or, simlar dispersing agepts that are
conmon ?/ﬁ 3{?2 d ﬁ%{%etrg%{&%, 0 rgrrlw% I t%f“‘ i Brtigylat, h‘ﬁ?éﬁac"é u ?ﬁ?rgla’ﬂlthlg’é*c c ?&Féﬁ}b@’ >d8%age
f or ms compbsitiomgstenld bt dbSnENEd SeSHRNS] dRsze 6} BEveeRMIPNLYI08S8E/ke body

as, Tweens, Spans and other emul sifying agents or

surfactants, such as_. ; ) !

bi oavaY GFQM%PY Pgﬁ’@r’rﬂlﬁhﬁ%“sﬁn Berdannigtesedciorpntient 1gseivingriheseeompositiant uine of
phar ng i t L iqui.d, - . ot her. .dosage f may al so
Do Usag o L A Bl P ot U tle Bttt iyBbui Nl E g A e e
accepfdli g eodpOsig isguovidéd. t i cthémsnetrddinentsryddseg@sBbdtveerndinl S5eagd i n

any orally acce | e .dosage formincluding, but not limted to, capsules,
t abl ef)rsl?eté'(ﬁ%gﬁg&g@%éﬁg{oﬁffedor solutions. In the case of tablets for oral

use, QEOG7] er Sit SEUIATBRG Ye ¥H86tsiond iie ?@&h@%ﬁs&@%&‘?{eﬁn;éngé%ge}rg%;gn ating

agents, such as magnesium stearate, are alsotypica r al
adni nP&iticwler safiank wall deppad|uwpon er varietysef faktor, lindwitisg thenadtivite off slet geeifiend

dri ed ugous _suspensi o e required for_ oral use, the
act v Ok B A R P ERE ERael Fopfhoindieb UG AE B aaDS, | 1
desi r exde of exxcmition, &ngedoaibingiont laa¥ Ohé NGd@hert YFohb NebaRg i Sfebe
added. Page 1 of 100 WD 2006/.128143 gC'Ié/hE?SZOOG/ 020§48§rﬁ[hg(s)lg%¥ @>fhe
Al t er FAETHePY ! etmglw%amﬁé%b%altwtedccﬂm apdwnt of epesipduod of dhe present

I nvenidveRtidYn e &g@ st e 0, t r fasuppositories for .rectal
adm ni st rzlat_ i orrll. Thes Ogg%hbgg?)réelgoar%geﬁcgywﬁ’lgxtlhrg\gg%ﬁ%ul%é:ﬁ{npwl‘[“{] ! itabl e
non- i €9mpesttiony exci pient that is solid at roomtenperature but liquid at

rectal tenperature and therefore will nelt in the rectumto rel ease the
drug. Such materials include cocoa butter, beeswax and pol yet hyl ene

Pivent  on. oyl e B B ROl oRBRRR \ “ahen the tar get

of tr908knt F-hell (s expeessedoin Broghssis a Thi speé:iﬁc transcription factor that is a
key regulator of the Th1/Th2 balance. See S.J. Szabo, et al., Cell, 100:655-669 (2000). T-bet
is selectively induced in Thl cells and can transactivate the interferon-gamma gene, induce
interferon-gamma production, redirect polarized Th2 cells into the Thl pathway. T-bet also
controls IFN-gamma production in CD8+ T cells, as well as in cells of the innate immune
system, e.g., NK cells and dendritic cells.  Accordingly, inhibitors of T-bet are
therapeutically useful in balancing over-active Thl responses, and therefore be of value in
treating Thl-mediated diseases, such as: inflammatory bowel disease (Crohn’s Disease),
rtheumatoid arthritis, multiple sclerosis, and systemic lupus erythrematosus (“SLE™).
[0069] According to one embodiment, the invention relates to a method of inhibiting the
formation of Thl cells in a biological sample comprising the step of contacting said
biological sample with a compound of this invention, or a composition comprising said
compound. In certain embodiments, the invention relates to a method of inhibiting the
formation of Thl cells in a biological sample comprising the step of contacting said

biological sample with a compound of any of formulae I, TI, III, and IV.
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readily accessible by topical application, including diseases of the eye,
the skin, or the lower intestinal tract. Suitable topical fornulations are
readi | y pwepaseedsfsor each of these areas or organs. [0@6Tjust@piocmsks
application for the lower intestinal tract can be effected in a rectal
suppodlW76ty fAbecmdiag itoandiberentiodiagntptheiinventistirdlakh & £RRMRJ GFifkibatdon.

Topi C%|_|e¥- tt r.{'insd r.rr@l ﬁgﬁtCh?s may .al sqQ be used. [0062] For topical

appl i catd 8RL RS PRGEIFEACHNRAT Somirisieg Hstsien & contptrg s4idhlogical isemple

f or mulsathedcdnibdung Wti@bh i t 21 N : Aol onent .suspended
or dissol vednﬁki) n one orrﬁ,ﬁgﬂrﬁgﬁ’?ﬁr@rﬁo&ﬁg&ﬁ Hrcpglgﬁlgﬁggglhtc\égll@gﬁ@a corﬂd]ﬁgr ation
of tht aethRsusakodimenthihe innemsioni wiates tock mohoduf irhitgting® (T-bdt Mctiedy ti®.a

m ner I L <L gl it 1ol at ite petro]atum propyl en gl ycol ,

pol yoriafhical suhBt BBt BLUED oLobiieBisa Shlotlenl SoRe R i mend:

Al t er argt ofMetmulat BAIpHAramdd®uUt i cal | y accept abl e conpositions can be

for rmt@gg]d i nlgha suitable lotion or cream containing the active conponents
suspe or diSs'SHRY QiPlpgic rempie” g aisedh hetierra daeludesaiithouichmftatidy, esell

carri @ilfuresh &.ap) F 8% Sl . of limtedt ineral. oil,
sor bi tan nonos}?%gr%at?ge{)%g)lﬁ?g géraglg?tgﬁ%lowélgg @?rogns%é’?aén%]x?r E’g‘éag{a?rty‘im&%’cohol ,
2 oc#nd klodd sali, uribe izaes, sshenhtehrs anchthattedy fhaR63kxirasts @Rbhal mi ¢ use, the

phar ical l ccept abl & conpositioons may be fornulated as mcronized
suspg@g)?gl;s i chX C@?%ﬁf%‘fe eﬁ?e—PoéiHP thy inyitiopgelaigs fioa meghod of ishibiting the as

sol utfopmatiom of IO ogellS .in RHABhUSSBEriSLE Khd | AGiniSlelifg o WhiaM Qe M, t hout @
preservative such as benl-i;yl al kon?ﬂm%hl orgtie‘g?f agﬁ%ﬁﬁg{)g\}%}%{d ?%lrenwa

opht HEAMRENGsek this haverianres eyt dogadsitiona ceraptisibg esatbrpmpbindnSIiTRyhdpe

for ' | as petrol.aiyum 064] The pharmaceutically
acc%ﬁ@%@s a{ci}giq \?%%ﬂgﬁg?ﬁ‘t? ﬂ]osa F}?@E% (i’éolﬂf"rul?étipggﬁgg SO‘JH@UOB@%TN el dyapy
nas al patientosmhprosing thh ateptolf @dminfiteting O RARBpdticans c&ﬁﬁolﬂﬁ%‘f@h? df ﬁﬁﬁfﬁ'izg:' ng to
techniq -known in the art of pharnaceutical fornulation and fay be
pr epared olutions in saline, enploying benzyl alcohol or other
sui t gobe3Ipr exQLy LA ' s enhance. bi,oavai.l.ability,
fl uof{gcar]bons_, and/g_\éﬁsagf) ﬁ%ﬁ 91212%&\1/12%%1 f’g%é;{mégt{wﬁu‘bﬁlefaltefiqﬂﬁ 1grthog, Pgﬂgﬁl@gﬂé
agentkbetpagivityginf 00 MBeR006MpASHE XhOGTIISROQAINZRRAS tol QA6 Fhtibhash

r ef t har maceutical l y acceptabl e conpositions of this invention
gr . ]ﬁzg)rﬁﬁ{ﬁ.’l%g eogetPfé rmg%ﬁ ongain-arﬁo Hogltqogﬁc_omprlesmg gaed Sclompound. According to

another embodiment, the invention relates to a method of inhibiting T-bet activity in a in a

es
I an
aS

patient comprising the step of administering to said patient a compound of any of formulae I,
IL III, and IV.

[0074] According to another embodiment, the invention provides a method for treating or
lessening the severity of T-bet-mediated disease or condition in a patient comprising the step
of administering to said patient a composition according to the present invention. According
to another embodiment, the invention provides a method for treating or lessening the severity
of T-bet-mediated disease or condition in a patient comprising the step of administering to
said patient a composition comprising a compound of any of formulae I, II, III, and IV.
[0075] The term “T-bet mediated disease" or "condition”, as used herein, means any
disease or other deleterious condition in which T-bet is known to play a role. Accordingly,
another embodiment of the present invention relates to treating or lessening the severity of
one or more diseases in which T-bet is known to play a role. Specifically, the present
invention relates to a method of treating or lessening the severity of an autoimmune disease,
wherein said method comprises administering to a patient in need thereof a composition

according to the present invention.
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[0066] The amount of the conpounds of the present invention that may be

combined with the carrier materials to produce a conmposition in a single
dosage fowon2ebdii28mary dependi ng upon the host treated, pamasstéve/opmsnas i cul ar
node of administration. Preferably, the conpositions should be formulated

so t hg007] dosAger@ihg 8 taneeier @mBddimeh ChephdsentoRI¥ntioSlcBids ©@ay nidthddner
i nhi bitor can be adm nistered to a patient receiving these conpositions. In

cer t aitf§adnh BHileraFHIRS the,sovesiih Ok 2R g matune hdisgydess ealectech fiom indlanpnaoryde a

b t
dos20oibs BELAE T, IR Lot UL NS ERSTED S @
[ 0067]ExptM8McMDﬂ b95$d)lb£l=, andesIodm,CKIéiazt’ Gur004) 33 Q30t3)$ﬂ@emamt1 htlg@igrent

regi r cul ar pat i wi | |_depend upon a variety of factors,
el udesd e e o remseclioncRes, 8004, e, STlnponiintc Sy dere ety body

wei ghtA Eleé?%ﬂallmh% i 003X, ﬁ@etand Bef JOE afg) nus}ggﬁtm@ 200&%@0 () N

excretion, drug combination, and the judgyment of "t treating p
t he §é&i@nictlyp@rerwhempmsus tat acngj |Ss basmalb IS mﬁa;%dﬁmety@ammab@és a

e’ paRiah el SeBoEnt oh Vil EmBeBan Tod2L b Wlifsonde cah o

Phar magxpubdedaloo, al@@@lmwgl ﬂm@wobiawasm&élgﬁﬁhﬂ thfical Ep&% fdagsged in T
Thl_ specific transcrlptlon factor t i's a key regul ator of

tC ﬁlel ?’%@W?ﬁ%“%@zl%ﬁ’ééﬂ Beloka Jy ExsMash 2004, 2896, 28%artherqsebrc6595(s@6®upz@,da)
T-bet o 3 PRLBCIdosCh o) f%elqo& ey ho%a%g%ea%?ﬁﬁ ps 7 ruta(r:}i%

i nterferon-ganma géne, ter on-
pol ar @%Z@ZZQIISI 136, i110),0BtdeH l'fhiphplaiashwayeukanhet lﬁhplmblasﬁﬂtlymbﬁorhfl‘@y@amm

Il lls of th t e
P yot enoriing. B W gty A Chntiines 2081 B2; Sdc Ranisgypphoaie rsRYnor
T- bet M@naltME§%P56ﬁ§| dnd ST a4 1%&&%5%9&& DE:RE! DARE & Tth, 17 gﬂﬁnses

and therefore value in “treating Thl-nedi ated di seases, suc
i nf | afeEobr2P0hold2l 29!2)5391@,@t§@t8911ﬂ¢ (seeDiisBagal., Yarrklaé’wwzt 2004, 224 By Coeliac

mul ti c nd S h SLE! 069]
Rocor BBl ARl A S SRt 20HBy, YO IreaTBR e Reel et nbtantypation

i nhi bi(¢eengicbleg J.f or pmt mpaz@rog}mogelslss 13733 bl Q@G &aﬁﬁkﬁnﬁﬁaﬂrdﬁl ng
the step of contacting, said biological sarrpl e wth a compound of this

i nvendrigelingtion of jot ReEYe @éﬁﬁhmowog,aﬁdan%%m@uhw Newrob iNear wurg

ST 80y 11 A0SR FLELER AR TRTERPl, HO SO0 e o

bi ol o@émalytls aapémlaw alitomlmmm)othﬂﬂnhmfcy’@pymof pﬁgful’aﬂ @Bodpastutds | $yndra@ne 1 V.
pemphigus vulgaris, acute rheumatic fever, mixed essential cryoglobulinemia, Grave’s
disease, Hashimoto’s thyroiditis, autoimmune pernicious anemia, autoimmune Addison’s
Disease, vitiligo, myasthenia gravis, primary Sjégren’s syndrome, polymyositis, primary
myxoedema, thyrotoxicosis, autoimmune atrophic gastritis, juvenile diabetes, pemphigoid,
sympathetic opthalmia, phacogenic uveitis, idiopathic leucopenia, primary biliary cirrhosis,
active chronic hepatitis, dermatomyositis, or discoid lupus erythematosus.
[0077] According to another embodiment, the present invention relates to a method of
treating or lessening the severity of an autoimmune disorder selected from inflammatory
bowel disease (“IBD”), and more specifically Crohn’s disease, theumatoid arthritis, multiple
sclerosis, systemic lupus erythematosus, type 1 diabetes mellitus, HTLV-I-associated
myelopathy / tropical spastic paraparesis, artherosclerosis, Hodgkin’s Lymphoma, B-cell
lymphoblastic leukemia / lymphoblastic lymphoma, chronic lymphocytic leukemia, marginal

zone lymphoma, and hairy cell leukemia, Behcet’s disease, Coeliac disease, and T-cell-

mediated liver inflammation.
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Page 19 of 100 WD 2006/ 128143 PCT/ US2006/ 020848 [0070] According to

anot her enbodi nent, the invention relates to a nethod of inhibiting T-bet
activity wo2a06i28i46gi cal sanple conprising the step of eomtusetcngussai d

bi ol ogi cal sanple wth a conpound of this invention, or a conposition

conpri[8078) saAckoedinpasndothbe embeiirdnt, (e PRAEMEHvETHAN RN 10 4 hRtidavent i on
relates to a nethod of inhibiting T-bet activity in a biological sanple
conpr ("EAIRE (R lesserige othec FYCHBL (oA gors aPtpimmyne gdiserders selpeted wirerh psaziesisound

any ofsckRaarhae I 1, V. T m " bi ol.ogi cal. sanple", as
used herein, E?ncqrﬁ es. vh\;&tshog{tgga[sga’m %"{5&%%‘(,1%02%“%&%tﬁ?e&labrau M‘ﬁg’s

t her ediirombooyiepenit peperd, soodpdsairaadsyhdmmen pemiphius orul@xis| acdits rhoiekenrf; and
bl ood,. sal i va, ,uri ne feces,ISﬁnen, or, ot her_body fluids or extracts

. t , ; .
t her ed7Veh gBY5]  Aseltiali F5yqloBHimemify o rfr‘?zf‘r’ﬁ , disgase; nRlashimete’s ethyiaiditis.o a

et NOdubminifé Bérhi fths diemid, A6iSRhireRe HlaBh sAStbbde VItiReP Ihl&MenGURL S NG

the step of admnistering to said patient a conmpoun I's 1mvent’ion, or
a conmpaglary diigeamyndionts, salythyositisauindary nnyxotdema, teyrbtoticveis] astoiiineune

I nvent,j . LS . thod of i.nhi.hiting.the formation of Thl cells in a
pat i e%trs}lghol%g%sﬁltslﬁstsﬁé&‘%ﬁee rscrl?aé)ﬁ%g’f p%ﬂl%‘?lg’t %HP%B’GPS OBﬁﬁagglﬁaP URECTUC YBFHdUNd of
any ofdibputiiullagopenia, Iprimdry Ibiliaan dirthésis| 9&1%3]cm%w@aﬂas,_tdénﬁ%hgééiﬁs, or . .
enbodinment, the invention relates to a nethod of i'nhibiting -bet” activity
in a ARCA4SE i ent conprising the step of administering to said patient a

conpo opf  tRiSrthi | I L1 L Sl i d conmpound.
Accor di ngPt o] Iﬂacﬁl(')tétuﬁ‘ée‘?rmé)d oe |trgfp%€p 1%? %?(g%?\}r?bg%?? gog;lnr%glaa Egtgog Orgrer?'@gg(%gﬁ of
i nhi bbetrmedigtet aliseasst iavideyeribed chereinaby pdhirgiérirgoaebinpotgd bh€orst@p 10fIn

dm ni st eri i i.d patient a _.conpouynd of any of fornulae I, 1I, |11,
and 1 9P 6O7HREELHR S MYRAR et MeMod i remfiven: [-0R-pedRicdes
et hodistae, b @aidribad Mlereih, 5P @inMsibAgs SCUREBdAA%s ExBRbRAdabah dhpease or

or a S

condition In a patient conﬁrlsmg_t e step m ni St eri ng ai d
pat i eAccrdBgnigoEpthicn ASpeet dhelipragentonyvénsioprresedes & meghad for. trodtngmdl-bet- t o

h ' ' i i.d t hod f t '
oosop A aisER pe el SRR ol R P oF £8P i sBEE RO &R pat i ent

conpr B356d, ERe 857185, &R U083, T8RS, ER IAB4HPALR m@sﬁ%cmm% 117,OE‘R

Corm Srd BRolHadaba; seldb: T STEGHaTR 81507 ERS16 Rerei R HaARE2. any

(rjl)ls Z?A%\cééggirng}[tﬁ glétyef,ﬁgjch%} &{PeBl eSOt 1n9Bntdh YL J nltod B krgagmwé APpRl2Y 2
mediated disease, as described herein, by administering a compound selected from ER
813499, ER 813081, ER813077, ER 818528, ER 818574, ER 813411, ER 813078, ER
813521, ER 817116, ER 813080, ER 813519, ER 813492, ER813452, ER 813410, and ER
812605. In other embodiments, the present invention provides a method for treating a T-bet-
mediated disease, as described herein, by administering a compound selected from ER
818568, ER 813091, ER 813075, ER 818562, ER 813096, ER 819695, ER 813092, ER
813082, ER 820087, ER 813079, ER 813089, ER 813529, ER 813414, and ER 813516. In
still other embodiments, the present invention provides a method for treating a T-bet-
mediated disease, as described herein, by administering a compound selected from ER
818558, ER 818559, ER 818560, ER 818554, ER 818535, ER 818564, ER 818524, and ER
817117.
[0080]  In order that the invention described herein may be more fully understood, the

following examples are set forth. It should be understood that these examples are for

illustrative purposes only and are not to be construed as limiting this invention in any manner.

Page 22 of 100



anot her enbodi nent of the present invention relates to treating or

| essening the severity of one or nore diseases in which T-bet is known to
pl ay a roNe.2oepesisi cally, the present invention rel at esTius2@eneisheod of
treating or | essening the severity of an autoi mune di sease, wherein said
met hod conprises administering tpxaMiiggnt in need thereof a conposition
according to the present invention. Page 20 of 100 WO 2006/ 128143
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1 ce asL Lukem a / bl ast.i,c | sege

fnﬁ%ﬁszg I\%xé e‘{l% E{Q& &@ i r{el%f’gaﬁﬁ Jl%% ormpgyde; 5 g é}wc I‘FF%’Sﬁ
| yrrphdmmdr@ethamkeh‘NMP” nmfersnato ZN&lekWﬁﬂﬁmeand‘lj’BU"’ y réfeld keukegr a (see
Dorfrmgn, D. M__et al Ain. _Pathol. 2004, 122, 292 Behcet' s
di seadi@zgligyglqls.4. ‘tlundﬁﬁ 7a¢ne WYTIBE rafiyrs (9 ebylt-bptylethyr, ands MBSO refesctase,
(see Yoy 16aRsidd. - et al. Gut 2004, 53, 1090), T-cell-nediated liver
inflammati'on (see Siebler, J. et al. Hepatol ogy 2003, 38, 1573), optic
neur i f0083br i Gé¢desalmeihods end alpayimentabt fanpeparitpe compbmldsedsﬁ/ﬂle( paBent
Theodgr i dou Neur ol ur osur try 77(3)

290- 550 3¢ SB%&P;’S](%” S@c‘ie&?’é’o“érs%a pagtigujar Gom iy |dg§%‘i> %0t Hhmune

henol ytdngplaneidweveaUt NHIMBENPptdtiAED Gy iR RESH Sasler Eeduof %ﬁgﬁaﬁ&%ﬁh%
syndrone,  penphigus vulgaris, acute rheumatic fever, m xed essenti al

cr yogP’@E‘ﬂT‘ iipyention wWereaviepaed i asearlenceHighifrotcherges mylraxpdnmlest,alsaisesmbtﬂune
perni gijgids anemi a, autoi mune Addison's Disease, vitiligo, nyasthenia
gravis, primary Sjogren's syndrone, polynyositis, primry nyxoedens,

t hyr oSchelrmsolsl s, autoi mmune atrophic gastritis, | uveni | e di abetes,

penphi goi d,

(0]
(@] N (o)
1. NaCN, (NH,),C0; MeO NH 1 N
. ) 4)2C03 (e 1. NaH, DMF, R'QBr MeO N
-~ - 0 ~"0OMe

l}j 2. NaH, DMF, R®TBr 2. HCI, dioxane
Boc N

! N

Boc H HCI

ER-811161-00 ER-811163-01

[0084] Exemplary Procedure for the Synthesis of Spiro-piperidine Hydantoin
Scaffold for R® Analogs. As depicted in Scheme 1 above, N-Boc-4-piperidone (100 g, 502
mmol), NaCN (37 g, 755 mmol), and (NH4),COj3 (243 g, 253 mmol) in EtOH (250 mL) and
HO (250 mL) was heated at 60 °C overnight. Upon cooling to ambient temperature, the
white solid was filtered, washed with warm H,0, and dried in vacuo to provide 134 g. The
solid (30 g, 112 mmol) was dissolved in DMF (300 mL), NaH (5.4 g of 60% dispersion in
mineral oil, 135 mmol) was added, stirred at ambient temperature ~2 hours, then 3-

methoxybenzyl bromide (112 mmol) was added and the reaction was stirred overnight.
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synpat heti c opt hal m a, phacogenic uveitis, idiopathic |eucopenia, primry
biliary cirrhosis, active chronic hepatitis, dermatonyositis, or discoid
| upus er ywbenwiaguys. [ 0077] According to anot her enbodi memUsS200a@2qsaesent
invention relates to a nethod of treating or |essening the severity of an

aut oi "l‘ﬂdfé@l mu%@ﬁsd%rksa& ﬁ&wﬁ@dfﬂmmrlgﬁlmwly Emwimde)@%ﬁls&olb&ﬁn) and

nor e Semflca di sease, rheumatoid arthritis, nultiple

ng IL\e/r | E (%&/9@@@&@}4@ 056(2}’46@&1?918@1@' mingpsé ofl, &3 amerdswaskddedyssirred
ot t e SR PR ErBeran R ALY, ther A AR SR ve DT Sp oS Al T s easiion

I yrrph@bals asitre@ dvmgtamelypiéu] algucous WigHRagy piovide@ ke Bod, proRetgd Hitermdiae,
and hairy ceII | eukem a, Behcet's di sease, Coeliac di sease, and

T cel IWqP%WP%%éP Ivgd 8y 4 MH Glrinedipdane (BQmID1 Akerisiringy? Joosy imgreadion

PCT/ US2RQ64A QA0 i enbodi ment, the present

i nvent%i%on r&ﬁa?tggt? %Qg%nﬁtgsgf:d@gf 1???3;21[ %cg%%rﬁ{l esseni ng the severity of an
aut oi nmune di sorder selected from psoriasis, scleroderma, Gaft v. Host
disea;g¥ au&oinnune henol yti ¢ anem a, autoi mmune thronbocytopenic purpura,

goodp s syndronme, penphigus vulgaris, acute rheumatic fever, m xed
essential cryoglobulinema, Gave's diseasgg-fHashhnmoto’ s thyroidi t| S,

aut oi nmmune perni ci oust a'hﬁ ya, autoi Jmune Addi s s Disease, vitiligo,
myast heni a gravis, pri Sj ogr ERXEHO ndr dol ypyositis, primary
nyxoedema, thyrotoxi cddi a@&tRi mure- at rophi astritis, | uveni |l e

di abet es, penphigoid, s rrp thetic opthal m a, ogeni c uveitis,

i di opat hic | eucopeni a, prINrrary biliary cirrhosig, active chronic hepatitis,
dermat omyositis, or di sc |'a'CLE [00791 In cert@rd enbodi nents, the present

i nvent pr i des atj ng, a. T-. bet I, at di,se se
descrit[%(f%] %}gnplgfiyﬁ ULe g?r ]hﬁff s IO&WFW%%I%S & ‘fé
enbodiiirBetetne 2 HigovR! £90tMisoMIBh io® Eba@fo%/(@ﬂﬁnﬁldlﬁﬁl@QEfaﬁﬂ al0l BRI J&ﬂlutﬁ)n
T-bet-nmedi ated disease, as described herein, by adm nistering a conpound

of Ex&EPMAT1(O:H} sweel) 30 DCE sxweradiled; te ¢ mitsewave mspiian fubeheonfsieing ran

d di
aoscr Py ROHONRRCD. Th FaPioLhol BRRMIR Rele E e SPGB T0dST en
81713%he feRdBd 300 8iss&Red 113508, aqutOB IINSB), ablR tiEladtthn MR t&E 3k purifidd 1317118,

ER 81(751](;’2‘%1, ER 817119, ER 818573 ER 818567 ER 818550, and ER 81351
Accor St o yet anot her aspect, the present invention provides a rret hod

for trepdmdg a T-bet-

2.
R-T, 0 0 RN AP

N HCl R3J\
[0086] Exemplary Procedure for Reductive Aminations with Ketones. As depicted in
Scheme 3 above, a 0.20 M solution of scaffold (0.25 mmol) in DCE and a 0.75 M solution of
Ti(0iPr)4 (0.53 mmol) in DCE were added to a microwave reaction tube containing a ketone
(0.50 mmol), and microwave heated at 170 °C for 300 s. Polymer-supported borohydride
(Aldrich Amberlite® IRA-400 2.5 mmol/g, 1.0 mmol) and EtOH (3.75 mL) was added and
the reaction microwave heated at 100 °C for 300 s. PS-DEAM (Argonaut 1.63 mmol/g, 0.88
mmol) and DCE (1.25 mL) were added and the reaction placed on a shaker for 48-72 hours,
then filtered and concentrated. The residue was dissolved in DMSO, filtered, and the

reaction mixture was purified by LC/MS.
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medi at ed di sease, as described herein, by adm nistering a conpound sel ected
fromER 813499, ER 813081, ER813077, ER 818528, ER 818574, ER 813411, ER
813078, BRO 28635813 ER 817116, ER 813080, ER 813519, ERP8I3%2®s/0RiR84 3452,
ER 813410, and ER 812605. In other enbodinents, the present invention
provi dgg.fe Aet hod for treating a T-bet- nediat ed di sease, as descri bed

her e n'_%y_adm ni stering a conpound selected fromER 818568, ER 813091, ER

813075 ER 818562, ER.81309§, ER 819695, ER?813092, ER 813082, ER 820087,
ER 813079, ER 813089, R\J%BSZQ I%BB;I3'414 a R 813516. In still ot her
enbodi nents, the pres ||mvent| on provides hopek'f or treating a T-bet-
medi at ed di sease, as &R her i by admi tering a conpound sel ect ed
from ER 818558, ER 818 59 ER 818560, ER 818 7 ER 818535, ER 818564, ER
818524, and ER 817117. ﬁal In order that thg invention described herein
may be nore fully understoo the follow ng exaﬁ‘pl es are set forth. It

shoul qodxr Undﬁﬁéﬁﬁﬁi"‘%‘w«%edﬂ@?& &H@Tﬂ%ﬁo‘iﬁ of PperRfines. | AVSLHi@EA MESRUFRAS €S

only and re not e construed limting this 1nvention in any nanner.
Page 2bovd, amﬂ) M@oh@@ﬁ/ofzwfﬂcﬂd mﬁ U@Z@@B‘! BRrrsas] DBKAURIOESmOoB. wetheddeshl

Exanpl,es [ 008 CGener al wave heai | MWas in n S

1 bor 40 o TP BiRaaSton WhRERAES Mer SaieE 1023 ot S il o SR and
19 X WO IRkfich wadinidr&Ratdheafelitit ¢80 LOTor®0 s2thexf pafifisdbd Lw/wison PFC3

col um and MeOH 0. 05% TFA (aq) or acetone/0.05% TFA (aq) nobil e phase.
Final conmpounds were re-analyzed analytically by LC M using a Waters

aut opw il ec and 4.6 X 100mm XTerra 5 micron M5 C18 colum and MeOH 0. 05%
TFA ( ile phase. Al final conpounds were deternmined to be >90% pure
and di spl ayed suitabkRerspegtroscopi c propeeties, O Evaporation and
concentrations were co ue ted using a Geneva _gvapor ator or a rotary
evaporator. [0082] As Nremrei n, 4%{5 re® Neo-rdi met hyl f or ram de, " DCE"
refers to dichloroethafe, ]"NW" refees to N-[methyl pyrrolidine, "DBU'
refers to 1, 8- diazabi cyai0[ 5. 4. 0] undec-7-ene>N"MIBE" refers to

met hyl t-butyl ether, and "DVMSQ' wrefers to dine JRf oxi de. [0083] Ceneral
nmet hods and experinental s f prepari ng conpounds of the present

[0088] Exemplary Procedure for Suzuki Coupling at R®. As depicted in Scheme 5
above, a 0.183 M solution of scaffold (0.10 mmol) in EtOH/NMP (2.25/1), a 0.50 M solution
of Et;N (0.20 mmol) in EtOH, and a 0.021 M solution of Pd(PhsP),Cl, (0.0075 mmol) in
NMP were added to a microwave reaction tube containing a R*-boronic acid (0.30 mmol),
wherein R* corresponds to an aryl substituent on R® as defined above. The reaction was
microwave heated at 140 °C for 360 s, and re-subjected to microwave heating as need for

complete reaction. The reaction was filtered and purified by LC/MS.

Scheme 6
RE-T, 0O R-T, 0O
. N N
O N Y
Q-R’ N(R5),H © Q-R!
—_—
N N RS

[0089] Exemplary Procedure for Aryl Amination at R’. As depicted in Scheme 6
above, scaffold (50 mg, 0.096 mmol), an amine (0.38 mmol), Pd(OAc), (0.007 mmol), 2-(di-
t-butylphosphino)biphenyl (0.008 mmol), and NaO7Bu (0.10 mmol) were dissolved in DMF
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invention are set forth below In certain cases, a particular conpound is
descri bed by way of exanple. However, it will be appreciated that in each
case a sewpeasosRspenpounds of the present invention wePeTAISe@an2s4$ n
accordance with the schenes and experinental s described below Scheme 1 O
I\ N(@5@n1) an&\lﬂﬂ\iowlé% MafedNH 13008 £ 265 ar rJe subRbted Y micRdwabE hvhth :
NaH, DVF, >TBr 2. HCl, di oxane O ~\ Ow o0 NN Boc H HCl ER-811161-00
ER- 8124 Berdgfor ccﬁlopﬂew]rem@ﬁp The yeaptior wgs filtered and herifxdiphbE/NMSof

Spi ro- pi peri dine Hydantoin Scaffold for R3 Anal ogs. As depicted in Schene
1 above, N-Boc-4-piperidone (100 g, 502 mmol), NaCN (37 g, 755 innmol), and
(NH4) 3ekfing 243 g, 253 mmol ) in EtOH (250 nl) and H20 (250 nlL) was heated

at 60 C overnight. Upon cooling to anbient perature, the white solid
was filtered, washed with warm H2O, and dri N vackbo to provi de 134 g.

The solid (30 g, 112 mml) was dissol ved ip=l (\13(2{0 NaH (5.4 g of
60% di spersion in raly ng k@ﬁ | Meyas NSt rred at anbi ent
tenperature -2 houris, fhe nzyl brom 112 nmol ) was added

and the reaction vvasttl rr2dladvieMhiRprt . Page 23 adf 100 WO 2006/ 128143
PCT/ US2006/ 020848 T cal aqueous wor k-up provi deg”ER-811161-00 as an oil.
ER-811161-00 was dissolVed in DM (300 m.), NaH (5\4 g of 60% di spersion
in mneral oil, 135 nmml) was added, stirred at anbffent tenperature 15
m nutes, then 2-nethoxyethyl brom de was addgglspidgt he reaction was
stirred overnight. Typical aqueous work-up provided the Boc protected

i nt er 904t e, Exemploty Wl cedwiso fgre dthien SinthesiS! of rSpdmapmeend@M)(Hyﬂz)ntomf ter

E}QI_ g;ﬁ%@‘?‘drpg 213 géliarl](gg% cﬁ:‘ o dzlvwssch%%ggea%to{,g t]& genzy —p\{f;erlcg)ne (?O g, 106
mmol), NaCN (7.9 g, 160.4 mmol), and (NH4),CO; (52 g, 542 mmol) in EtOH (50 mL) and
H,O (50 mL) was heated at 60 °C overnight. Upon cooling to ambient temperature, the white
solid was filtered, washed with warm H>O, and dried in vacuo to provide 27.4 g. The solid
(3.0 g, 11.6 mmol) was dissolved in DMF (30 mL), NaH (0.51 g of 60% dispersion in
mineral oil, 12.8 mmol) was added, stirred at ambient temperature ~2 hours, then 3-
methoxybenzyl bromide (11.6 mmol) was added and the reaction was stirred overnight.

Typical aqueous work-up provided 5.5 g ER-811159 as a solid which could be recrystallized
from MeOH.

Scheme §

0 o)
e
Euj 1. NaCN, (NH,),C0, MeO o NH
Nk 2. RBr, DBU, NMP
N

Ph

ER-811159
[0091] Alternative Procedure for the Synthesis of Spiro-piperidine Hydantoin
Scaffold for R Analogs. As depicted in Scheme 8 above, N-benzyl-4-piperidone (20 g, 106
mmol), NaCN (7.9 g, 160.4 mmol), and (NH4),CO;3 (52 g, 542 mmol) in EtOH (50 mL) and
H,0 (50 mL) was heated at 60 °C overnight. Upon cooling to ambient temperature, the white

solid was filtered, washed with warm H,0, and dried in vacuo to provide 27.4 g. The solid
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R2-T\ 0 R2-T\ O NR3XXCHON - ONQRL OQRL NN HHC X R3 [0085]
Exenpl ary Procedure for Reductive Am nation with Al dehydes. As depicted in
Schene 2 wbaue/128146. 20 M sol ution of scaffold (0.10 molprTius2006H2@agl a 0. 10
M solution of TMAT (0.20 nmol) in DCE were added to a m crowave reaction
tube ¢dhtgiH.hgnaol), heehyddenDl Momdd {13 hembHaasd DBUER0 ThilbOWayg heat ed
at 170.C fo .]ﬁg@s concentrated, the residue was dissolved in 10% aqueous
DVSO, hsﬁ%‘V?CLHl c30RLhissamated e S ials andeepchyial p@s pEcrosane heatad 82180 O O
R2- T\ °@ forieo\ N \ : Q) q- HHC R3 ~ [0086
Exenpl arf;(/)r Igroo%!edrarr%gbfa J[oxrh %Rglgtrj%tc?l\%m (riﬁ %15%%%15 %ﬁ?’ﬁi cﬂe%%% S vﬂk'élhp?l&et“]ed in
Sc henmgecgysidilized, frem MEQHMVIBE ek anes ¢d powidetid. g ER-2B 1500] ) in DCE and a 0. 75
M solution of Ti(GPr)4 (0.53 nmol) in DCE were added to a m crowave
reaction tube containing a ketone (0.50 mmol), and m crowave heated at 170
C for S3¥ns9 Pol yner - supported borohydride (A drich Anberlite(r) | RA-400
2.5 mol/g, 1.0 nol) and EtOH (3.75 nL) was added and the reaction
m crowave heated a C for 300 s. PS-DEA onayf 1.63 mmol /g, O0.88
mrol ) and DCE (1.2 ) \M%%e added and the r ti m’-\—-{pl aced on a shaker for
48-72 hours, therofily and concentratgd Thelr ép_lée was di ssolved in
DVBO filtered, and the ¢reaction m xture was pur pfl by LC MS. Page 24 of
N

100 N

T 0

[0092] Exemplary Procedure for R! Analogs via Alkylation. As depicted in Scheme 9
above, a solution of scaffold (0.10 mmol) in NMP (0.4 mL) and a IM solution of LIHMDS in
THF (0.20 mL, 0.20 mmol) were added to a microwave reaction tube containing a R'-Q-
halide (0.20 mmol). The reaction was microwave heated at 180 °C for 90 s, then quenched
with DMSO/H,0 (9/1) and purified by LC/MS.

Scheme 10
0
0 H
NC. _N HN
~"0oMe —{v\/\OMe
/\/NHZ 0

MeO 1. CISO,NCO

N — N P

| KCN, HCI | 2. HCI N

[0093] Exemplary Procedure for the Synthesis of Spiro-piperidine Hydantoin
Scaffold for R? Analogs. As depicted in Scheme 10 above, N-benzyl-4-piperidone (142
mmol), 2-methoxyethylamine (142 mmol), and concentrated aqueous HCI (12 mL) were
dissolved H,0 (25 mL)/MeOH (25 mL), and a solution of KCN (142 mmol) in H,0 (21 mL)
was added dropwise. The reaction was stirred 16 hours, then subjected to typical aqueous
workup. The crude oil (111 mmol) and chlorosulfonyl isocyanate (111 mmol) were dissolved
in CH,Cl, (30 mL), stirred 90 minutes, then concentrated and the residue was refluxed in 1M

HCI (aq.) for 1 hour. Typical aqueous workup and chromatography provided the desired

compound.
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WD 2006/ 128143 PCT/ US2006/ 020848 Schenme 4 R2-T\ --~ORZ-T\ NR3. X Hal ORL
ON QR QN HHCA X R3 [0087] Exenplary Procedure for Al kylations of

Pi peri di rwe.2o0s128pi cted in Scheme 4 above, a 0.20 M selutisemwsobossgaf f ol d
(0.25 mmol) in NWP and DBU (0.50 nmmol) were added to a microwave reaction
t ube cdshemehing an R3- X-halide (0.25-0.375 mmol) in NWP (1.2 nl). The
reacti on was m crowave hezged at 180 C for 60 s, then purified by LC/ M5
Scheme 5 R2-T, 0 R2-T,un 0 NMQRL R4Bi'®§]) O NQRL NN I-cr Br I R4
[ 0088] Exenplary Procé tﬂ\f/mo@zuki Coupl i at As depicted in Schene
5 above, a 0.183 M solafion of scaffold 0. 15" n Et OH NWP (2.25/1),
a 0.50 Msolution of Et3N (0.20 mwb) in EfOH and a 0.021 M sol ution of
Pd( Ph3P) 2C12 (0. 0075 N') in NW were add 0 a mcrowave reaction tube
contai ning a R4-boronic agkd_ (0.30 mol ), erein R4 corresponds to an
aryl substituent on R3 as i ned above. The rion was m crowave heated
at 140 C for 360 s, and re-Subjected to m crowawe heating as need for

conpl eacyy i filtere d,.purified. L . Scheme
6 R2- ?(8)42?2-?\:*\1 la{?lt%rﬁa%%ﬁk Kﬁo’%ﬁ‘"ﬁ? )" gdﬁy-rl?“ NG ‘%@“’?%’rlﬂ%cl\@?e[ 0089]
ExenpllaraboPe.oz edintienfaf scaffpld 40l dahinol) at NREP (3 slepimtes 1M sSERSATLD

above; . ol -~ 0. 096 ), an amne (0.38 mmol ), Pd(QAc)2 (0.007
ol ) Lléﬁﬁiﬁ m ’H{l(‘ %(9.28%&,%.1?0 mmol) w%re added to a mic(rowave reactio)n tube gontaizling(

an R>-T-halide (0.30 mmol). The reaction was microwave heated at 180 °C for 90 s, then
quenched with DMSO/H,0 (9/1) and purified by LC/MS.

Scheme 12
(e} _
HN R2 T\N_/(O
0 N "OMe o N—""OMe
—
N

O “@
[0095] Alternate Procedure for R? Analogs via Alkylation. As depicted in Scheme 12
above, a solution of scaffold (0.20 mmol) in NMP (0.4 mL) and a 2M solution of DBU in

NMP (0.20 mL, 0.40 mmol) were added to a microwave reaction tube containing an R>-T-

halide (0.25 mmol). The reaction was microwave heated at 180 °C for 180 s, then purified by
LC/MS.

Scheme 13

[0096] Exemplary Procedure for R? Analogs via Mitsunobu. As depicted in Scheme
13 above, scaffold (0.10 mmol), an R*-T-alcohol (0.20 mmol), perfluoronylazodicarboxylate
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t - but yl phosphi no) bi phenyl (0.008 mml ), and NaGBu (0.10 nmol) were

di ssolved in DMV Page 25 of 100 WD 2006/ 128143 PCT/ US2006/ 020848 (0.5
m.), and woenewmsmsheated at 130 C for 240 s, and re-sulpreaiseehetogosas cr onave
heating as need for conplete reaction. The reaction was filtered and

puri {0.20l rii)lylﬁD,CbﬁéBdl;ﬂééh?ﬁifgg&f)g%ghenyl)phb@ﬁml (U\}Mhm \&?@ cﬁ)sdrtliwedsl i ﬁ NaH,
DMF, RBr P - enp r r the Synthesis
of SpHtIOp 1;9&9' PRl RéerpyrRiericgied atéea%:ff% lﬁofso empu #Q*aq?g é%ﬂxfg-depi cted in
Schenme 7 above, N benzyl-4-piperidone (20 g, 106 mml), NaCN (7.9 g, 160.4
mol ), and (NH4)2CO3 (52 g, 542 mmol) in EtOH (50 m.) and H20 (50 nL) was
heat 8dheaie 80 C over ni ght. Upon cool ing to anbient tenperature, the white

solid was filtered, washed with warm H2O, and dried in ryacuo to provi de
27.4 g. The solid (3.0 g, 116 was dlssolvedlnDI\/FN 0 m), NaH
(0.51 g"e£ 0% di spersion in er oil, 12 ) was/adgled, stirred at
anbi ent {enrper atr¥% Yah % P nﬁﬁiﬁf&nﬁ " broffi 0tR6 Mol ) was
added andy r eaoNaCONMRSOst i I r vernzglati DMFI¥@Bcal aqueols wor k- up

provi ded . Cé ER-811159 as a SO|I whi ch could be recryst§llized from
MeOH. Scheme 8 N-~ 1. NaCN, (NH4)X2§}CB MO ONH L. 2. RBrX-pBU, NWP "Ph N
Ph  ER-811159 [0091] Alternative Procedure for the Synthesis of

Spi rgmﬁ ber |‘Mtﬁfé‘af-ﬁ/d(§ﬁﬂed'?h Procedure for the Preparation "of Spiro-piperidine

Hydantoins. As depicted in Scheme 14 above, 4-piperidone hydrate (1.7 g, 11.1 mmol),
sodium carbonate (2.1 g, 19.8 mmol), Nal (1.0 g, 6.9 mmol) and the R*X-bromide (10 mmol)
were heated at 90 °C in DMF (40 mL) overnight. The reaction was filtered and subjected to
typical aqueous workup produced 2.2 g. The ketone (10 mmol), NaCN (0.75 g, 15.3 mmol),
and (NH4);CO; (5.0 g, 52 mmol) in EtOH (10 mL) and H,O (10 mL) was heated at 60 °C
overnight. Upon cooling to ambient temperature, the white solid was filtered, washed with
warm H,O0, and dried in vacuo to provide 2.2 g. The solid (6.6 mmol) was dissolved in DMF
(20 mL), NaH (0.34 g of 60% dispersion in mineral oil, 8.5 mmol) was added, stirred at
ambient temperature ~2 hours, then the R*T-bromide (6.6 mmol) was added and the reaction
was stirred overnight and then subjected to typical aqueous work-up. The intermediate (1.6
mmol) was dissolved in DMF (15 mL), NaH (0.11 g of 60% dispersion in mineral oil, 2.75
mmol) was added, stirred at ambient temperature 15 minutes, then the R'Q-bromide (1.9
mmol) was added and the reaction was stirred overnight. Typical aqueous work-up and

chromatography provided the desired product.

Scheme 15

N RET N~Q
~q-R? R2T-NCO, Et;N N N-Q, | 0 -
R R
- 1N HCI, reflux
THF, reflux >

N

OMe OMe OMe
(3) (11) 12)

[0098] Exemplary Procedure for the Preparation of Iminohydantoins (11). As

depicted in Scheme 15 above, to a solution of a suitably chosen isocyanate (1.1 equivalents)
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Scaffold for RL Anal ogs. As depicted in Schene 8 above,

N- benzyl - 4- pi peri done (20 g, 106 mmol), NaCN (7.9 g, 160.4 nmol), ang

(NH4) 2COBwO3R0eg28642 mol ) in EtOH (50 ni) and H2O (50 poirjusees/obisas ed at

60 C overnight. Upon cooling to anbient tenperature, the white solid was

fil ternea Suimédneniouilttdfw wiakid@ledatnidthgidngide (0115 86HPalbs 8?or"PPﬁls s %guélw&i The

solid f 10 WO 2006/ 128143 PCT/ US2006/ 02084 g, .3 mmol ),

3- met kY %@ﬂ ’r°6’rﬁ &e”% -0 aping 1 mfr&ﬁ&b@gﬂ(amqum@te)mm Ofa?shgglzﬁgg ; {1
r I a

180 (?;%2?" 585‘3@%?%9%3%‘%“&2@&3}*% s B R3S Ml Mt iR 28 Meous

wor k- tRperyare. Glwemgtogrphiczadificaidon gm/e]thcBBspmchampﬁmhamlraﬁMhﬁqq!l

ER-811159. Scheme 9 OO MeOONH MOONQR NNO b [0092] errpl ary

Pr ocedif98] f orERimplaxy d?gscednae Nrmaled’tmpﬂat}ﬁa di&mdhh@gnb (111 CZ%I R ?;éencﬁgpve a

and a

i?:%ll\J/E)g%ng)e ffOJ?Oa %F(L?ut %y;] &h’d‘eﬁjsutlfébla amosnbobmetharelovason t ube

cont ahddedgi N }R'Jl- @.5 Bahivaents- 29 '?EE%))n S ﬁ%ﬁ%e{% ﬂf?ﬂxe\ﬁaﬁ)rm OW%I\{ )},Kleat K}/g at

180 C f 90 s, then quenched with / nd purifie

Schen&ooles Beckgoreom temgeratie: cmsuNaqueous GEk ugavte the beflespondinig hidarEbiiC2NCO N

KCN, N 2. HO N [0093] Exenplary Procedure for the Synthesis of

Spi r o- pf peri di ne Hydantoin Scaffold for R2 Anal ogs. As depicted in Schene

10 above, N-benzyl-4-piperidone (142 mol), 2-nethoxyethyl am ne (142

mol ), and concentrated aqueous HCO (12 nlL) were

Scheme 16
R-T, 0O
\
N
H NJ( —(N—Q

NCy Nugy et N-Q_ 9 -
fj “ R2T-NCO, Et;N _INHO R

N PhMe, reflux MeOH reflux N

OMe OMe
(3) (15) (16)

[00100] Exemplary Procedure for the Preparation of Iminohydantoins (15). As
depicted in Scheme 16 above, to a solution of amino nitrile (3) in a suitable amount of
toluene was added an appropriately chosen isocyanate (1.0 equivalent), followed by the
addition of triethylamine (0.6 equivalents). The reaction solution was refluxed for 24 hours,
and then cooled back to room temperature. Aqueous work up, followed by chromatographic

purification gave the corresponding iminohydantoin (15).

[00101] Exemplary Procedure for the Preparation of Hydantoins (16). As depicted in
Scheme 16 above, to a solution of iminohydantoin (15) in a suitable amount of methanol was
added IN HCI (2.5 equivalents). The reaction solution was refluxed for 1 hour, and then

cooled back to room temperature. Basic aqueous work up gave the corresponding hydantoin

(16).
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di ssol ved H20 (25 inL)/MeOH (25 nlL), and a solution of KCN (142 mml) in
H20 (21 nL) was added dropwi se. The reaction was stirred 16 hours, then
subj ect edwbaoteypsmal aqueous wor kup. The crude oil (11Pcmaskocmnis4s

chl orosul fonyl isocyanate (111 mmol) were dissolved in CH2C12 (30 nl),
stirr@&dh&fe 0y nutes, then concentrated and the residue was refluxed in I M
HCO (aq.) for 1 hour. Typical aqueous workup and chromat ography provided
the desired conpound. Page 27 of 100 WO 20QQ®/ 128143 PCT/ US2006/ 020848
Scheme 11 N-~O R2-TAGNH-/'OM N OON-/-W{NN ,-a. b [0094]

Exenpl ary Procedure RZ Anal ogs via Al kyd=a{j ¥, As depicted in Schene
11 above, a solution c& fold (810 nol ) (TMNMP (0.4 nL) and a 1 M
solution of LiHVDS i hnyFHE (0. 20 Nak,oMe. 20 were added to a mnicrowave
reacti on tube containi anpof2- T-hal i de (0. BeThe reacti on was

m crowave heated at 180 E;gr 90 s, then quenchedw th DVMBQ H20 (9/1) and
purified by LC MS. Sche HN-~O RR-T\ O N /&M N OON,/-Ov NN
10 1-0 [0095] A ternatl Procedure for R2 Anal %?s via Al kyl ation. As
depicted in Scheme 12 bove, a solution of sé¢®fold (0.20 mml) in NW

(0.4 p00102nd Bxesiplan) Pié@aufd foPRie iP‘PepMoﬁ %ﬁ?&%ﬁ‘?ﬁ@?%@eﬁ%ﬁr 1nadded

to a npicrowave reaction tube containing an . The
r eact PeEMRal’ Abeveo R ncsohtioneef Iatdanein ()finra 48@bk, arhdrem of DNVFiwsh Ryded

NaH (1.5 equivalents). This was followed by the addition of methyl iodide (1.5 equivalents).

The reaction solution was stirred overnight. Aqueous work up, followed by chromatographic

purification gave the corresponding hydantoin (26).

[00103] Compounds of the present invention were prepared in accordance with the
methods described herein and those known to one of ordinary skill in the art. Such
compounds include those listed in Tables 1, 2, 3, and 4 set forth below. Table 1 provides

analytical data, including 'H NMR data, for exemplary compounds of the present invention.

Table 1. 'H NMR Data for Exemplary Compounds of Formula I

Example # Structure ER # Analytical Data

>LF NMR 'H
0]
Q (400 MHz, CDCls) § 7.37-7.33 (t, J=7.8
(o]

v Hz, 1H), 7.30-7.28(m, 1H), 7.21 (br, 1H),
o 819711 | 7.15-7.12 (m, 1H), 6.52 (d, J=2.3 Hz,

I 0 2H), 637 (1, J=2.3, 1H), 4.64 (s, 2H),
(saltfree) | 3.0 (s, 6H), 3.57 (¢, 7=6.0 Hz, 2H) 3.52
N (s, 2H), 3.4 (t, J=6.0 Hz, 2H), 3.35 (s,
o 3H), 2.80-2.73 (m, 4H), 2.09-2.01 (m,
2H), 1.62-1.58 (m, 2H)
oS
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LC M5. Schene 13 /O R2-T ,0 HN-
[ 0096] Exenpl ary Procedure for

R2 Anal ogs via M tsunobu.

Schemre Moabevesisscaffold (0.10 mmol), an R2-T-al cohol PCO/UAB0OGIIRISKS

N ON_//"OVe ON--//--Ov N N 1-0 10
As depicted in

per f | . te Page 28 of 100 WD 2006/128143
PCT/ US 48 (0. ggpl ), and diphenyl (perfluoronyl phenyl)phosphi ne
(0.30 Eﬂ;ﬁ%ﬁ%ge di ssosl%lsue i'n_ THE (gf.lggrm and ni‘tHAvE ted at [60 C
for 180 s, then jpurifdfed by LG Ms.| Schene 0 RZ-TU 0 HOOHHAN—N 1.
NazCO3i Nal, R3XBr O 1. NaH DNF, R2TBr ,&Rl H HCl 2. NaCN,
(NH4) 2008 N 2. NaH, RIQBr N N X-.R3 X{R80 MEROSMEOYS 621618 @, Gaper al
Procedure for the Prepargtion of $piro-pi pesBué.siem, Hydans ok, NH) 6.7s0bLepi ct ed
in Scheme 14 above, 4-piperi done hydrate (L2 44 121D, dl9) 6H), Sediwim
carbonate (2.1 ¢, 19 Y9 Nal |[( 8161} 561, H)‘U drid 4Hh e R338bimo i de (10
mol ) | were heatled at [90] C in DVF| (A fikd) DXEJE%% £, 3N d.7p-2 42 o Awas
filterled and subjected™o typical aqueods| ®f kU prOdltbe®52m2Hy. The
ket ong (10 nmol )|, NaCN ~g, 15.3 mmol) and (NH4)2C38 (5.0 g, 52 mmol)
in EtQH (10 nmL) jand H20 m.) was heated| at 60 C overnight. Upon|cooling
to anji ent tenperature, the whitejsolid was filtered, washed with warm
H20O, dnd dried 1|jn vacuo to providg 2.2 g —[The—sot+ad{6—6—mrl)—was
di ssollved in DVF (2 ), NaH (0/34 g of PR spersion in mneral|oil,
8.5 mol ) was added, fed at anbient tegpey; ur s, then|the
R2T- briomi de (6.6 mmol )" was added and the re@gtd_g%\’g}@fg){%gﬁj%&’ ?j‘;
N 6.30-6.29 (m, 2H), 4.44 (s, 2H), 3.70 (s,
3 o N’ 817118 | 6H), 3.67 (s, 6H), 3.45 (s, 2H), 3.29-3.24
(salt fiee) (m, 2H), 2.71-2.59 (m, 4H), 2.00-1.93 (m,
. 2H), 1.61-1.57 (m, 2H), 1.10 (t, J=7.4 Hz,
o "
oS
1
@"\_,\N_(o NMR 'H
O?ﬁ,\/\ola (400 MHz, CD;0D) § 7.39-7.36 (m, 2H),
7.31-726 (m, 2H), 7.24-7.20 (m,1H),
4 . 818528 6.69-6.68 (m, 2H), 6.62-6.58 (IEI, ZH;,
o | (TFA salt) | 6.256.18 (m, 1H), 4.33 (s, 2H), 4.25-4.23
j: ;/ (m, 2H), 3.81 (s, 6H), 3.76-3.72 (m, 4H),
3.56-3.51 (m, 2H), 3.36-3.33 (m, 2H),
o 2.39-2.30 (m, 2H), 2.08-2.03 (m, 2H)
@—‘\\/\ o h’l\N NMR 'H
”_(JQ‘“ (400 MH
AN z, CD;0D) § 8.21-8.19 (m, 1H),
8.05 (d, 1H), 8.00 (d, 1H), 7.87 (s, 1H),
s N 818554 | 7.71-7.68 (m, 3H), 7.64-7.54 (m, 3H),
O 743740 (m, 2H), 7.34-725 (m, 3H),
O (TFA salt) | 6.68-6.64 (m, 1H), 6.34-6.27 (m, 1H),
4.89 (s, 2H), 4.72 (s, 2H), 4.37-4.35 (m,
2H), 4.29 (s, 3H), 3.93-3.86 (m, 2H),
3.56-3.48 (m, 2H), 2.25-2.18 (m, 2H),
2.01-1.97 (m, 2H)
N 1
@f\—\N%o MR 'H
. N (400 MHz, CD;0D) § 7.40-7.37 (m, 2H),
7.32-728 (m, 2H), 7.25-7.22 (m, 1H),
6 ) 813509 gggg?g ((m, 2H), 6.61-6.57 (m, 2H),
26-6.19 (m, 1H), 4.33 (br, 2H), 4.25-
k@:ﬁ\ (TFA salt) | 453 m 25), 389 . 6H)(, 3.77-3).6;1 (Znsa
2H), 3.55-3.50 (m, 2H), 3.35-3.31 (m,
b 2H), 2.35-2.28 (m, 2H), 2.10-2.06 (m,
2H), 1.24 (1, J=7.0 Hz, 3H)
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was stirred overnight and then subjected to typical
internmediate (1.6 nmmol) was dissolved in DVF (15 i),
2.75 mmol) was added,
then the R thronide (1.9 mol) was added and the

di sper si omOi2n0am28E6 al
tenperature 15 m nutes,

oil,

NaH (0.11 g

aqueous wor k-up. The

of 60%

st i rr edTaS2@60RESAS

reacty tyrred er ni ght Typi ueous chr omat ogr aphy
pr OVi dg’ﬁ‘ PH’Z 8 epsi red Screnﬁg O|R2- T\ ?W%‘@Q%N NC N}QRl
R2T- NCO~ E 3N Rl ON—QRI THF, reﬂWNHCI reflux NN N| Ove Owe
Ove (3) I/ (1p) 2) o[ 0098]{ Exenpl af gcedure for the Preparation
of | nj nohydant of ns (11) s _~depijcted in <>c409wmz1@)3@m6@,39-ﬂ@3an§abLtu on of
a suitably, chosen isocy € (1.1 4ah9l ¢ns$.57 Rag&)2%.2616.1200, \ND),
2006/ 128143 PCT{ US2006/ 020848 i1 @ iuga\il\zﬁ)ﬂ& étrm%}ﬁs 46$4?34Env9&§) added
triethyl anine (.15 equiVal ents). R 3f7b(“l" 576 fh H%M?_/r)f Eﬁdl tion
of a solution of amno nit e (3) in anéé g)&f%ﬁ The
reactjian _solution was broug towreflux fao hn rQ eaction was
cooled to room ature Chr gmat ogr aphingsrowr i f i catl on gave the
correspondi ng i Mo ya ns (11). [009< g, gre t he
Prepar ati on of Hyday?t oi, Q{..’Lz/)\o As depi ct e ﬁ’%{p { g a
sol utjon of im hohydantoFf~(11) iln 8313gw)tcitgl9 62 )C)f6 IIH s added
IN HQ (2.% equ|val ents) Ahe regction sol ut@g;p Z\pgslzrsgle_o,l@,;g 308'3( hour,
and then cool el back to §oom tend@iFét .| ;B -394 U@ WS WS 351;p(rgave t he
correspondi ng hydant o@J( 12). Sdhene 16 F@Hi[\?»NS-@4R22-H§\3Q (sHBHINC2.ME) |R1
R2T-NCO, Et3N HN N-Q IN HC ONQ R 2.33 (m, 2H), 2.07-2.03 (m, 2H), |
Q,\N NMR 'H
g ?ﬁl\/\o (400 MHz, CD;0D) & 8.38-8.35 (m, 1H),
8.19-8.15 (m, 1H), 7.74-7.69 (m, 2H),
7.62-7.58 (m, 1H), 7.26-7.22 (m, 1H),
9 N ‘ 813081 4 704702 (m, 1H), 6.90-6.85 (m, 3H),
(TFA salt) | 4.84 (s, 2H), 4.62 (s, 2H), 4.07 (s, 3H),
O 3.88-3.82 (m, 2H), 3.78 (s, 3H), 3.63-3.59
7 (m, 2H), 3.53-3.51 (m, 2H), 3.40-3.36 (m,
2H), 3.27 (m, 3H), 2.36-2.30 (2H), 1.98-
1.94 (m, 2H)
\ o NMR 'H
N (400 MHz, CD;0D) § 7.56-7.51 (m, SH),
o N 721 (t, 3=7.9 Hz, 1H), 6.97-6.93 (m, 2H),
813411 | 6.83-6.80 (m, 1H), 6.56 (d, J=15.8 Hz,
10 1H), 6.25-6.18 (m, 1H), 442 (s, 2H),
N (TFA salt) | 4.25-4.23 (m, 2H), 3.79 (m, 3H), 3.80-
3.74 (m, 2H), 3.58-3.53 (m, 4H), 3.44-
@J 3.42 (m, 2H), 3.31 (s, 3H), 2.38-2.31 (m,
2H), 2.07-2.04 (m, 2H)
o 1
Q/\N_( ) NMR 'H
4 & N0 (400 MHz, CDCly) § 7.23 (t, J=7.9 Hz,
1H), 6.95-6.89 (m, 2H), 6.83-6.80 (m,
11 812605 | 1H), 6.52-6.51 (m, 2H), 6.37-6.36 (1,
N J=2.2 Hz, 1H), 4.61 (s, 2H), 3.80 (s, 6H),
o | (saltfree) | 379 3m), 3.57-3.55 (m, 2H), 3.52 (s,
2H), 3.44-3.42 (m, 2H), 3.34 (s, 3H),
2.80-2.77 (m, 4H), 2.08-2.01 (m, 2H),
o< 1.69-1.59 (m, 2H),
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depi ct ed wWo 28@hess316 above,
sui tabl e amount of

(31 /7 (15 ~,
| m nohydant oi ns

(

(1.0
equi v

e

i val.ent
| leg

_ Toldowed by thd
The reéi pefyr %olutl

qﬂg%ti

6
ang

cool e
chr om
[ 0010
depi c
suita
react

t enper

Page

N/

Exenp
Schem
was a
nmet hy
overn
the c
i nven
and t

back to

at ogr aphi ¢
L] Exenpl a
ed in Sc
bl e anount
on [ uti
aturé. Ba
30 of 100

R QO NQ
ary Proce
e 17 above
ded NaH

oom t enper at ur e.
4!Bk?kcgtl gay
ry Procedu for t
hene 16 ~to
of net handl Ywas
bn was ref e
5i ¢ aqueous| wo
WO 2006/ 1281 C1/
IR Mel Ra \=
dure for the Prepd
to a solution of
1.5 equival ents).

g

Aqueous ,
e the coﬂW@ﬁﬁ%ﬁdi
00 MH DI &r8t20i(d I=¢.183..
)tiHbe 18nfdn

he Prepar
a sol uti g
added | N|Fd
r 8136dLr,
p gve!§
H DV N
ration of

hydant oi
Thi s wag

foIIoméH‘By
ng i m nohydant oi r

HntHDnS 35
@aW@

|496 m! 21@\/‘% 95
3+dydamt(ml ng), (320)s. 26'0931 cie[pl
38207 iR, aHy W.akwk e(ma rmein
1&0hLbﬂeﬁsz)the addi ti on

@De

7-

i odi de (
ght. Aque
br r espondi
ion were
hose jknown

L
DS W0
ng hyda
pDr epar ed
to one
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[ 00103]
ance Wt

SBPY
(TFA salt)

ﬂr onmat ogr aphi c

1 77Rd™ dk A0St - HDbé -

g0l ution was stirred
purificati

f

6B:05D 3718 (0185 &T-
(m, 3H), 6.67-

38w, 28, 73472 (m, 3H), 6.
@.5§ r(% 4%?6.33%‘.&%%, 1H), 4.77 (s,
2H), 4.35-4.28 (m, 7H), 3.79 (s, G6H),
3.76-3.69 (m, 2H), 3.49-3.43 (m, 2H),
2.26-2.21 (m, 2H), 2.03-1,99 (m, 2H)

14

9

%

Dy

818558
(TFA salt)

NMR 'H

(400 MHz, CD;0D) & 8.21-8.20 (m, 1H),
7.73-7.72 (m, 3H), 7.48-7.46 (m, 2H),
7.72-7.39 (m, 2H), 7.33-7.30 (m, 2H),
7.27-724 (m, 1H), 6.65-6.63 (m, 3H),
6.60-6.59 (m, 1H), 6.53-6.52 (m, 1H),
6.32-6.25 (m, 1H), 4.63 (s, 2H), 4.34-4.29
(m, 4H), 3.80 (s, 6H), 3.77-3.69 (m, 2H),
3.49-3.45 (m, 2H), 2.29-2.22 (m, 2H),
2.04-2.01 (m, 2H)

15

818561
(TFA salt)

NMR 'H

(400 MHz, CD;0D) § 7.39-7.37 (m, 2H),
7.32-7.27 (m, 2H), 7.25-7.21 (m, 1H),
6.71-6.70 (m, 2H), 6.62-6.57 (m, 2H),
6.26-6.18 (m, 1H), 4.35 (s, 2H), 4.26-4.24
(m, 2H), 3.82 (s, 6H), 3.78-3.72 (m, 2H),
3.58-3.55 (m, 2H), 2.87 (s, 3H), 2.37-2.30
(m, 2H), 2.07-2.03 (m, 2H)

16

813508
(TFA salt)

NMR 'H

(400 MHz, CD;0D) & 7.44-7.37 (m, 3H),
7.32-728 (m, 2H) 7.25-7.21 (m, 1H),
7.13-7.06 (m, 3H), 6.59 (d, J=16.1 Hz,
1H), 6.26-6.19 (m, 1H), 4.40 (s, 2H),
4.25-4.23 (m, 2H), 3.84 (s, 3H), 3.79-3.73
(m, 2H), 3.56-3.53 (m, 2H), 3.35-3.32 (m,
2H), 2.34-2.28 (m, 2H), 2.12-2.08 (m,

2H), 1.24 (t,J=7.03 Hz. 3H)
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conpounds include those listed in Tables 1, 2, 3, and 4 set forth bel ow

F)L--F
8(m
3 Hz, |
3.57 (t,
3H),
of 100
al Data
6. 35
17116
(m
o NW\R H

34 (m

Table 1 provides analytical data, including 1H NVR data, for exenplary
conmpoundswohoddiespasesent i nvention. Table 1. 1H NVR DatraTiuseookoeosps ar y
Compounds of Fornula | Exanple # Structure ER # Analytical Data F
NIVR‘H 400 Mz, 13), S 7.37-|7. t, |J=7.8 .1 7.30-7.72
1H) ("Hg'Ff‘ lH),C[§15 Felioviy IRE 7|15 (m %?Hﬁﬁy“%aw)é?t'(‘d J=2.
2H) , (>.37 (T, JEZ3, 1R, 4.64 (s, : f1e€) 3.80 (s, 6H),
J=6.0[Hz, 2H) 3|52 %H), 3.144 (t, JGY ( ),2H . 3.35 (s, 0-1
2.80-2.73 (m 4p, 9- 1 (m,|2H), 1. 6% 7§|@4+I%I-I) o~ Page 3]
WO 20@6/ 128143 PCT/ US / 438 Exarrpl e ruct ure ER # Anal ytid
0 NMR|H (400 Mz, DI\/BO) 6.47-6. 4 hﬁn}i 2H, 0 6.39-6.37 (m 1H),
(br, %H) q730( r, [ 2 4. 44 (ls, 84 .70 (s, 6H), 3.67 (s, 2 8
6H), 3.45- m 4H), gs:gltﬁegﬁ), 3.23 (s, 3H), 2.70-2.59
4H) , 06N(sal1 free) 2.03 158155(m 2H) o\ o~
o\ (400 M, DMSO 6 6. %& 38-6.37 (m 1H), 6.35-3.
o O
Y M/Z (ES+)
Calc.:477.26
N o Found: 477.90 (M+H)
n—( <
18 °?j”\/\ 817079
N (TFA salt)
0 M/Z (ES+)
Q v—( Calc.: 490.26
€ o NN Found: 491.1 (M+H)
813317
19 N (TFA salt)
5
N
\
0.
g M/Z (ES+)
0 " _{0 Calc.: 481.22
o N Found: 482.4 (M+H)
20 N 819680
K@/\ (salt free)
N
P h M/Z (ES+)
: ”‘(N [ Calc.: 582.28
-0 0 A Found: 583.3 (M+H)
818547
N Analytical HPLC:
21 o (TFA salt) | pethod Al
Xterra MS C18 (4.6X100mm) S5um
Retention time: 5.02 min
O~
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N~0 6.30-6.29 (m 2H), 4.44 (s, 2H), 3.70 (s, 3 o N,/ 817118 6H), 3.67 (s,
6H), 3.45 (s, 2H), 3.29-3.24 (m 2H), 2.71-2.59 (m 4H), 2.00-1.93 (m N
(salt frespmédy128361-1.57 (m 2H), 1.10 (t, J=7.4 Hz, PCTAISP006/H20848/ \ O
NVRH NON_/-OH (400 Mdz,__CD3OD) S 7.39-7.36 (m 2H) 818528 7.31-7.26

(m 2H) s4.120 ( m 4 N|6.69;6.6 (m 2H) 58 (m 2H),
(TFA E’EK\ZI@%Z%- 0. 18”Ftlluc 4. 338 ( %%H) 4. !;Y“CB? ﬁ'fa 2H), 3]81 (s,
6H), 3.76-3.72 (|m 3,56- 3. 51 (m 2H) M% -)3 33 (m ZA), 2Z2.39-2.30
(m 2H), 2.08-2.|03 \ / 0 NNI\/R'HCa]_ (400 MHz, CD3QD)|S
8.21-8.19 (m 1H)+d 008 0B~ANIH, 8.00 (Proukb 3(5" %(s 1H), N 318554
7.71-4.68 (m 3H), 7.64f7354 (m 8H), 5 7.43-7. ((m H, 7.34-7.2b (m
3H), [(TFAysalt)| 6.68-6 64 (m 1H], 8683%- 6| Rfukisa rdtd:, 4.89 (s, 2H), 4.72
(s, 2H), % 4,35 (m 29 i_P 3% Methsd-A3. 86 (m 2H), 3.56;3.48
(m 2H). 5 25218 (m 20 J2. 01 $T8¢ SRR | 2iefra w1s 18 (4@xNURIsA00 Mz,
CD3OD) S 7.40-7.137 (m 2H),7 o 7.382-7.28 (Ret@tihntinig; LB-min22 (m 1H) 6
813509 6.70-6.69 (in, 2H), .61-6/57 (m 2H), nN
0 M/Z (ES+)
@l\“‘—( - Calc.: 507.27
—d o?ﬁ‘\/\{ Found: 508.3 (M+H)
23 N 818550 Analytical HPLC:
Method Al
o | (TFA salt) Xterra MS C18 (4.6X100mm) 5um
Retention time: 4.96 min
N
O/\;\ 0 M/Z (ES+)
N—{ Calc.: 479.24
?ﬁl\/\w Found: 480.2 (M+H)
24 . 817198 | Analytical HPLC:
Method Al
O~ | (TFA salt) | Xterra MS C18 (4.6X100mm) 5um
Retention time: 4.76 min
N
CO M/Z (ES+)
Calc.: 485.23
0 Found: 486.4 (M+H)
[¢) N J
o N—0 812556 | Analytical HPLC:
25 Method A2
N (TFA salt) | Xterra MS C18 (4.6X100mm) 5um
Retention time: 8.25 min
HO,
M/Z (ES+)
o Calc.: 445.29
_ N—(N\/\O/ $13273 Found: 446.3 (M+1)
26 ;
Analytical HPLC:
N (TFA salt) | Method A3
K@ Xterra MS C18 (4.6X100mm) 5um
Retention time: 5.66 min
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o~ (TFA salt) 6.26-6.19 (m 1H),
3.77-3.69 (m
2. 35- 2. 28WOrEoa2iB1432. 10- 2. 06 (m

(s,

6H) ,

4.33 (br, 2H), 4.25- 4.23 (m 2H)),
2H), 3.55-3.50 (m 2H), 3.35-3.31 (m 0 2H),
2H), 1.24 (t, J=7.0 HPCTANRORAYB4S

3.82

2 of

100 WO 2006/ 128143 PCT/ US2006/ 020848 Exarrpl e # St ructure ER # Anal yti cal

00 MHz, D) S 3 H, N-I-U" 7 0 813493
c:o1- o S AT To MG (o g R oy o bbb 23 (m oy
3.78- |4 (TFA saltlt 71 (m 2H), b/de. 4|—|), 54J\UI, 2H ,
3H) 2.40((3, 3H), \2/36-2.32 (m 2H), 2.06! @S> NVR H 0 (400 g/Hz,
CD3OD)| S 7.55-7.[52 (¥\5H), 0742739( 04%0%3){7 21 (m 1H)123
813410 6.96-6.83 (m 3 NQ@G. 18 (m 1H 4. 2451;4. (m
2H), 3.83 (s, (]TFA salt 38 233%82)( %mamﬁ@ 3. 54 (m A
3.45-3. 42 22H), [3.31 (s, 2. 40- (Mebdaz 2. 07-2.03 (m H) -
NVR H| N -0 o N|-/-O (40Q W, omsg%a 88rrBVB8L1{ M6x100nm) 5 19-8] 15 (m
1H), 1.74-7.69 (m 2H), 7]62-7.58 (m 1H)| RefenBfirtinc2Ros(sm 1F), 9 N | |
813081 7.04-7.03 (m 1H), 6.85 (m 3H), i | (TFA salt) 4.84 (5, 2H),
4.62 (s, 2H), 4.07 (s, 3H),
(400 MHz, DMSO) § 8.42-8.40 (m, 2H),
7.88-7.85 (m, 1H), 7.74-7.72 (m, 1H),
7.33-7.26 (m, 3H), 7.22-7.20 (m, 2H),
3.84 (s, 2H), 3.36 (t, J=7.0 Hz, 2H), 2.76
0 (s, 3H), 2.80-2.67 (m, 4H), 2.54 (t, J=7.6
93 “‘( 817165 | Hz, 2H), 1.97-1.89 (m, 2H), 1.82-1.78 (m,
) N— 2H), 1.57-1.54 (m, 2H)
?j (salt free)
N
S,
|
0.
§_] (400 MHz, CDCLy) § 7.47-7.76 (m, 1H),
7.34 (t, J=1.6 Hz, 1H), 6.51 (d, J=2.3 Hz,
N_(O 2H), 6.43-6.42 (m, 1H), 6.37 (t, ]=2.3 Hz,
o~ 1H), 4.49 (s, 2H), 3.80 (s, 6H), 3.58-3.54
0 819697 | (m, 2H), 3.52 (s, 2H), 3.44-3.40 (m, 2H),
29 ?ﬁ 3.34 (s, 3H), 2.80-2.73 (m, 4H), 2.06-1.98
N (salt free) | (m, 2H), 1.62-1.65 (m, 2H)
k@/’\
O
<: }"\ M/Z (ES+)
A —l Calc.: 453.24
o N Found: 454.3 (M+H)
30 813512 Analytical HPLC:
N (TFA salt) | Method A4
Xterra MS C18 (4.6X50mm) S5um
Retention time: 6.45 min
@’\’\ 5 M/Z (ES+): 484.6 (M+H)
i~
N\/\O Analytical HPLC;
Method A4
31 ?j 813491 Xterra MS C18 (4.6X50mm) Sum
N (TF A salt) | Retention time: 6.50 min
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3.88-3.82 (m 2H), 3.78 (s, 3H), 3.63-3.59 (m 2H), 3.53-3.51 (m 2H),
3.40-3.36 (m 2H), 3.27 (m 3H), 2.36-2.30 (2H), 1.98- 1.94 (m 2H NWR H
r N (400 WbizpoeOR8@®) S 7.56-7.51 (m 5H), -0 N 7.21 (PCTASZ008/0b848 1H) ,
6.97-6.93 (m 2H), 813411 6.83-6.80 (m lH)ars 562(5d4 %315.8 Ea} 1073I—|%,m
6.25-6 H. 4. NniE % 7 :

3H), 3 é‘%‘%‘r}]ﬁ% (m 280> r‘g“%es 53 E 3. 44- Fualylical , 3.31|(s,
3H), 2[38-2.31 (M ) M 20 NVR HP—N—==0 0 N=t**06 (400
MHz, CDC13) S 7.p3

]@/ 1H), 6. 9!;%\1@*@%§n 2H) | 26 83- 6 80 Elm61 11
812605| 1H), 6.52}6.51 (37-6.36 (UK 2.2 He, .
(s, 2H,Hé.80 (s| 6H),() S It 3.79 (s, 3H)|T3gFs é‘éJ’Pm 2H) | 3 52 (s,
2H), 3| 44-3242 (m 2H), 5H)8131121.8)Agabz c4H), 2.08-2.01|(m
2H), b~ 1.69-1./59 (m 2 Page “%TPAS%Rﬁwhwgﬁl 158143 PCT/ US2006/ 020848

Exanpl e # Structjure ER # Anal yti cal tetla MS (14 @06:0%bi&m) $eR30D) $ 8. 27
(d,rrpzs.5 Hz, N 1 1H), 8. 1=8.2 Hz, Rb&ntioﬁtirﬁ)a?i(&(ﬂmin\]=7.9 H, I| H),
7.79 (d, J=7.0 Hz, | H) 7.74-7.70|(m 1H), 7.66-7.60 (m 24), 12

LN

" 7.40F 738 ZH 7 32= 7. 28—(m—2H);
o 4 o ' M/Z (ES+)
N~ v Calc.: 523.30

—0 0?3“'\/\0 Found: 524.5 (M-+H)
33 N 812515 | Analytical HPLC:
o (TFA salt) Method A5

Xterra MS C18 (4.6X50mm) S5um
Retention time: 5.82 min

o M/Z (ES+)
N‘{ y Calc.: 495.19
—3 0?3“\/\0 Found: 496.4 (M-+H)
34 812430 Analytical HPLC:
| N | (TFA salt) | Method A5
Xterra MS C18 (4.6X50mm) Sum

Retention time: 4.82 min

P M/Z (ES+)
N Calc.: 488.24

—d ?ﬁ'\/\° Found: 489.4 (M-+H)
35 N 812428 Analytical HPLC:
N (TFA salt) | Method A5

, Xterra MS C18 (4.6X50mm) Sum
Retention time: 5.05 min

o M/Z (ES+)
: v~ v Calc.:488 24

—0 o?j”\/\o Found: 489.4 (M+H)
36 N 812282 Analytical HPLC;
(TF A Salt) Method A5
| N Xterra MS C18 (4.6X50mm) 5um
=N Retention time: 4.34 min
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= .27-6.20 (m |
TFA salt) 7.25-7.22 (m 1H), 6.60 (d, J=15.8 Hz, | H), 6

I(—|) 4. 96 %m 2H), 4.26-2.24 (m 2H), 3.95-3.89 (m 2H), 3.65-3.62 (m

2H5, 3.31w6.22@/1(2m432H), 2.33-2.27 (m 2H), 2.10-2.06 (mCTAidR006/010829 (t,
J=6.9 Hz, 3H) NV\VR H 'O NN\N (400 MHz, CD30D) 6 7.93 (s, 1H), 7.77- 0 N6

7.75 60- 7 7. 42- 13 818560 7. 38 M 2H—7-34- 7. 23
(m 3&%%%93 58 (%Q“%@ 6 3346 %é‘% 1H), 4Apnlytical Data (TEA sl t)
4

.35-4.28 H, 37 Jde (TT] 4|—|), AT343(m
3::?): oéi 2.26-(2m§237\a 203-1.99(m ERON NMR H\ J \ N (400 M,
CD30D) s 8.21-8.20- N NO7|73-7. 72 um:léﬂ; &%‘3 7.46 (m m
818558 7.39 (m 2H) .33-7.30 gm742 7.24 (m ,

6. 65- 6. 6 %?n 3H), (TFA's@ht) 6.60-6.59 (rrAga@malg 3-6.52 (m 1H),
6.32-6.25 (m 1H), 4.63 (&, 2H), 4.BBA%aD| \eisn At 3.80 (s, 6H), ,
3.77-3.69 (m 2H), 3.49-3.745 2H) 2.29-2&122MS@18@|'6)X;50m12)5Q141 2.0 (m 2H
\ -frq NVR 1H (400 MHz, CD30R) S 7. 39- 7. 37| Rewntidtme: 5.04 thin- 7. 32- 72@{7 (m

2H) . 25-7.21T (m J.I-CI?, \ 818561 67 71=6-—"70+(m ZH), 6—62-6-57(m
’ —q4 ' b NMR 'H
J (400 MHz, CDCL) & 6.61 (s, 2H), 6.50
(d, 3=2.3 Hz, 2H), 6.35 (t, J=2.3 Hz, 1H),
N—(O 4.55 (s, 2H), 3.83 (s, 6H), 3.81 (s, 3H),
~ 3.78 (s, 6H), 3.57-3.54 (m, 2H), 3.51 (s,
38 0PN N0 819695 |51y, 344-3.41 (m, 2H), 3.33 (s, 3H),
(salt free) | 2.80-2.73 (m, 4H), 2.08-1.99 (m, 2H),
" 1.62-1.58 (m, 2H)
K@/O\
o

[00104]  The analytical HPLC methods Al, A2, A3, A4, and A5 referenced in Table 1 are

as follows:
Method Al:

Solvent A: 0.05%Trifluoroacetic acid in Water
Solvent B: Acetonitrile

Flow rate: 1.2 ml/min

Linear Gradient:

time
(min) %A %B
0 80 20
2 80 20
5 5 95
7 5 95
Method A2:

Solvent A: 0.05%Trifluoroacetic acid in Water
Solvent B: Methanol

Flow rate: 2.0 ml/min

Linear Gradient:

time
(min) %A %B
0 90 10
0.5 90 10
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15 " 6.26-6.18 (m 1H),

(s,

N--/

6H), 3.78-3.72 (m 2H),
(m 2H), WoQéc22033(m 2H) o NVR H (400 MHz, CD30D) 8 7pé4rs28é/0t08us 3H) ,
7.32-7.28 (m 2H) 7.25-7.21 (m 1H), 16 813508 7.13-7.06 (m

6.59 (&g J
3.79-3.7/3

2H),

=16 1

o~ g m

27.042-

2.08 (

2006) 1281

MZ

3 BET/

(ES+)

0 Cal

(salt free) O
" MO MELHEI’A3: 18

4.35 (s,

Hzgs " |(TFA salt) 41H) 6 25-4.23 (m1211), 3.84 (s,
288, |3.56-3.53 (m 2H), 3.35-3.32 (m 2H), 2.34-2.28 (m
m102K), 1.24 (t,
US20©06/ 020848 Exanple # Structure ER # Anal yti cal

J=7.03 Hz. 3H) Page 34 of 100 WD

2H), 4.26-4.24 (TFA salt) (m 2H), 3.82
3.58-3.55 (m 2H), 2.87 (s, 3H), 2.37-

2.30

3H),
3H),

Data -0

e.: 527.24 N--/"-Q Found: 527.9 (MtH) 0 7 17 N 817088

\ 1 MZ (ES¥)

\

Solvent A: 0.05%Trifluoroacetic acid in Water
Solvent B: Methanol
Flow rate; 2.0 ml/min

Linear Gradient:

time
(min) | %A %B
0 90 10
0.5 90 10
5 5 95
7 5 95
7.01 90 10
9 90 10
Method A4:

Solvent A: 0.05%Trifluoroacetic acid in Water
Solvent B: Methanol

Flow rate: 2.0 ml/min
Linear Gradient:

time

(min) Y%A %B
0.00 90 10
0.50 90 10
5.00 10 90
7.00 10 90
7.01 20 10
9.00 90 10

Method AS:

Solvent A: 0.05%Trifluoroacetic acid in Water
Solvent B: Methanol

Flow rate: 2.0 ml/min
Linear Gradient:

time

(min) %A %B
0.00 70 30
0.50 70 30
6.00 10 90
7.00 10 90
7.01 70 30
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(TFA salt) o MZ (ES+) N Cale.: 490.26 N Found: 491.1 (MtH) 813317 19 N
(TFAsalt) N \ 0 MZ (ES+) N Cale.: 481.22 Found: 482.4 (MtH) 0 20 N
819680 qwo,20¢3@Bt43free) o' 0 MZ (ES+) " Cate.: 582. 28cTaseooslopidsg-ound:
583.3 (MrH) 818547 21 N Analytical HPLC: (TFA salt) Method Al 0 \ \

Xt er {a9.05 C180( 4. 6¥000m) Sum Retention time: 5.02 min ol-1 Page 35 of 100
WO 2006/ 128143 PCT/ US2006/ 020848 Exanple # Structure ER # Anal ytical Data
N MZ (ESt) N-\N~ Calc.: 532.27 -O Found: 533.3 (M:H) 22 818543

Anal yit-i g & gtdBl-Examples
[00105] HEKT-bet-luc assay: This assay measures a T-bet dependent reporter (luciferase)

activity in engineered HEK cells that express a human T-bet and a T-box responsive element
driving luciferase reporter. HEKT-bet cells were plated at 2x104/well in 96-well plate and
compound was added into cell culture for 24 hours. Luciferase activity was measured by
adding 50 pl of Steady-Glo reagent (Promega) and samples were read in Victor V reader
(PerkinElmer). The ICsp values were calculated utilizing 2 maximum value corresponding to
the amount of luciferase in the absence of a test compound and a minimum value
corresponding to a test compound value obtained at maximum inhibition.

[00106] Determination of Normalized HEKT-bet IC50 values: Compounds were
assayed in microtiter plates. Each plate included a reference compound which was ER-
213038. The un-normalized ICsy value for a particular compound was divided by the ICs,
value determined for the reference compound in the same microtiter plate to provide a
relative potency value. The relative potency value was then multiplied by the established
potency of the reference compound to provide the normalized HEKT-bet ICs; value. In this
assay, the established potency for ER-213038 was 0.190 pM. The ICsy values provided
herein were obtained using this normalization method.

[00107] HEKActin-luc assay: This assay measures actin promoter activity in engineered
HEK cells that express an actin-luc reporter. HEK Actin cells were plated at 1x104/well in 96-
well plate and compound was added into cell culture for 24 hours. Luciferase activity was
measured as described above. Some compounds of the present invention were tested in this
assay.

[00108]  JurkatIL4 assay: This assay measures IL4 promoter activity in Jurkat cells that
are stably express IL4-luc. Luciferase activity was measured as described above after 24
hours stimulation of cells with PMA and ionomycin. Some compounds of the present
invention were tested in this assay.

[00109] EL4T-bet assay: This assay measures a T-bet dependent endogenous IFNy
production in engineered EL4 cells that express a human T-bet. Cells were first incubated
with compound or controls for 15 minutes. PMA was then added into culture medium.
Supernatants were collected after 48 hours stimulation and IFNy level was measure by ELISA

(Endogen kit). Some compounds of the present invention were tested in this assay.

Page 41 of 100



0~1 (TFA salt) Method Al Xterra M5 Cl8 (4.6X100nm 5um Retention tine:

4.91 min O MZ (ES+) Calc.: 507.27 -0 N ~- Found: 508.3 (MH)
818550 AmabyveccaBi4iPLC. o,, (TFA salt) Method Al Xterrachfﬁlsmmasmxwom

5um

Found{00430] 2 Kr\kitp mauseNIB UTE&Rn Ainady hisaq) NEPb ©D4 Weddngdyeid

Xt err
Cal c.
HPLC:
time:

Retention tine: 4.96 mn o~ O_ _ o MZ (ES+) N4 Calc.: 479.24

6 23 N
N--/~

Ie,urlﬁécir Fbmsal t)

5 Retention tine: 4.76 mn o~
Tl telinSaE 000 Thiss B wmsaEic onl Sofinggysin (MdteamBBseq;ngsbwqum

8
plates on day zero. Cells were cultured in ThO (mIL2 10 ng/ml, OVA peptide 0.3 pg/ml),

Thl (mIL2 10 ng/ml, OVA peptide 0.3 pg/ml, mIL12 5 ng/ml and anti-IL4 Ab 10 pg/ml) and
Th2 (mIL2 10 ng/ml, OVA peptide 0.3 pg/ml, mIL4 10 ng/ml and anti-IFNy Ab 10 pg/ml)
condition respectively with compounds. On day 3, cells were split equally into 3 cultures with
a final culture volume of 200 pl incubated for 3 more days. The cell number was counted on
day 6 and 1x10%ml cells were re-stimulated on anti-CD3 pre-coated plate (10 pg/ml) for 24
hours. Supernatants were collected for cytokine analysis by ELISA. Alamar blue was added
to the remaining cell cultures for another 24 hrs to monitor T cell proliferation/toxicity. Some
compounds of the present invention were tested in this assay.

[00111] B cell IgG2a/IgG1 secretion assay. Naive B cells were purified from BALB/c
mice by magnetic cell sorting system (Miltenyi Biotec) and were seeded at 1 x10° cells/well
in a 96 well flat bottom plate on day 0. Cells were stimulated for 6 days with 25 pg/ml of LPS
with 100 ng/ml of IFNy for IgG2a production or 25 pg/ml of LPS with 10 ng/ml of IL4 for
IgG1 production. Supernatants were collected on day 6 for ELISA analysis of IgG2a/IgG1
level. Alamar blue was added to the remaining cell cultures and cultured 4 more hours to
monitor B cell proliferation/toxicity. Some compounds of the present invention were tested
in this assay.

[00112] Exemplary compounds of the present invention were assayed according to the
methods set forth above in the HEK T-bet-luc assay described above. Table 2 below sets forth
examplary compounds of the present invention having an ICso of up to about 2.0 uM as

determined by the HEK T-bet-luc assay described above at paragraph [0104].
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MZ (ESt+) Calc.: 445.29 t O Found: 446.3 (M+l) 26 N-/-r 813273 Anal yti cal
HPLC. N (TFA salt) Method A3 Xterra Ms Cl18 (4.6X100mm 5um Retention
time: 5.0680mes/Rage 36 of 100 WO 2006/ 128143 PCT/ US2006,02084@6/0B08aspl e #
Structure ER # Analytical Data MZ (ES+) Calc.: 449.27 o Found: 450.3
(Mtl) N 27 o N-/-O 213280 Analytical HPLC: Method A3 (TFA salt) Xterra
M5 C18 (4.6X100nm 5um N Retention tine: 6.09 mni N (400 MHz, DVBO 6
8. 42- Zallle 2( fy'so Pd)a gplary 8®n(ppundd) , 7.74-7.72 (m 1H) 733726(m
Py S B AV m 2H), O 2H), 3_3'6_6{'_'3’_'—"

gti)l) Z-Bﬁ’anﬁpﬁﬂ# m Bt :1@§0@M)3=7.6 2B MBI B Ea?%)ff’cioétﬁ; 89" (in

H . 1.82-1.78 (salfl free) DH, 1.57-1.54 (m 2H) N1 |- v 0 1]/ (400

Mz, QDC13)y 6 7 ﬁf{ g18561 (™M o 58 - 60  |ER-813443 | 0.193
40 | BR-813499 | 0.036 61  |ER-819680 | 0.232
41 | ER-818558 | 0.045 62  |ER-817198 | 0.244
42 |ER-813081| 0.058 63  |ER-818543 | 0.264
43 |ER-813508 | 0.059 64 | ER-812282| 0.267
44 | ER-813509| 0.059 65  |ER-812428 | 0.284
45 | BR-818528 | 0.062 66  |ER-813317| 0.285
46 |ER-813493 | 0.066 67  |ER-817088 | 0.346
47 |ER-818560 | 0.078 68 | ER-818547 | 0.389
48 | ER-813411| 0.081 69 | ER-813280| 0.603
49 |EBR819711| 0.083 70 |ER-812682 | 0.727
50 |ER-817116 | 0.089 71 |ER-817079 | 0.835
51 |ER-813410| 0.102 72 |BR-812274 | 0.845
52 |ER-818554 | 0.106 73 |EBR-813273| 0914
53 |ER-813511| 0.110 74 | BR-819697 | 0.936
54 |ER-812605| 0.112 75 |ER-817165 | 1.055
55 |ER-817118| 0.112 76 |BR-813111| 1.143
56 |ER-819695 | 0.128 77 |BR-812430 | 1.38
57 |ER-818550 | 0.150 78 | ER-813209| 1.390
58 |ER-813512| 0.151 79 | BR-812556 | 1.460
59  |ER-813491| 0.163 80 | ER-812515| 1.654
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7.34 (t, J=1.6 Hz, 1H), 6.51 (d, J=2.3 Hz, o0 2H), 6.43-6.42 (m 1H), 6.37
(t, J=2.3 Hz, 1H), 4.49 (s, 2H), 3.80 (s, 6H), 3.58-3.54 29 0 819697 (m
2H), 3. 52v0=062121433. 44-3.40 (m 2H), 3.34 (s, 3H), 2. 80TAISZ®6(020848 H) ,
2 06 1.98 N (salt free) (m 2H), 1.62-1.65 (m 2H) 11(i- o~ o MZ (ES+)

~ Cq00113] 45Bab2d'3 %eMetEm%x gﬁrﬁc&%&ﬁnds 3P R l3edAt AR &%kng'iPnLC N
(TFA salt) Method A4 Xterra 5um” Retention tine:” 6.45 mn
O M zICesEY:6 19840 gM mégtemmned by thediEmiddeytucmisammbeajabsmmm@amod A4
Xterrggﬁﬁ Cl18 (4.6X50m) Sum N (TFA salt) Retention tinme: 6.50 mn 1-CO
Page oa' 100 WD 2006/ 128143 PCT/ US2006/ 020848 Exanple # Structure ER #
Anal ytical Data MZ (ES+) Cale.: 463.25 -0 o N-/-Q Found: 464.3 ( MtH)

32 N Eéglll Anal ytical HPLC (TFA salt) Method A5 Xterra Ms C18 (4.6X50mm)

5um - Expompagy; Gpompounds
Example # Structure ER # ICso (LM)
/ N
0O
N
81 Oﬁ\/\o/ ER-817148 | 0.650
N
I =N
</ >/\’; (0]
N
! 0 —ﬁ\/\ o
\
82 ER-813445 | 0.650

o?j“\/\N@
83 ER-818523 0.667
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No MZ (ESt) Cale.: 523.30 -0 0 N-,/-0o/ Found: 524.5 (M+H) 33 N 812515
Anal ytical HPLC. o (TFA salt) Method AS Xterra M5 C18 (4.6X50mm 5um

Ret ent i orwOi20®5/1281482 min N M Z (ESt) Cale.: 495.19 -opr0TNS2006/020848-0und:
496.4 (MrH) 34 812430 N N-S Analytical HPLC. (TFA sal t) Method AS Xterra
M5 C18 (4.6X50mm)_ bSum |Retentign tine: 4.82 +) al e. . 488. 24
00N, ; trugirg 15478 N AnaE@ﬁ cal E;&@M?\l (TFA salt)
Met hod A i VS~ CI§— (4 oS unmT T Retenttron tine. 5.0p mn No MZ
(ESH) NF~0 Cal c : 488. 24 f o] Found 489.4 (M+H) 36 812282 N Anal yti cal

HPLC. (TFA salt) Methad M5 C18 (4{6X50mm) 5Sum

N\/\o
84 ER-813125 0.681

—0 o)
85 ER-813137 0.750
S

36 ER-818530 0.757

87 ER-812465 0.782
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N Retention time: 4.34 nmin Page 38 of 100 WD 2006/ 128143 PCT/ US2006/ 020848
Exanple # Structure ER # Analytical Data N MZ (ES+) N-O-of Calc.:471.22
-0 0 37 84D2d¢k/ikeaad: 472.4 (MtH) N salt) Anal ytical HPcCus2qobhzosiet hod A4
Xterra M5 C18 (4.6X50nm 5um Retention tinme: 5.44 min -0 0O NMRH o (400
MHz, 13) S 6.61 (s 6. d, J=2.3| Hz, , 6 t. . 0=2.3 Hz,
1H). 4.55 (Gramplp# 3;3 (s 6§')"“°§§81 (s, 3H), Rﬂ% 81«5‘3@5&51‘.‘?8 (s, 6H),
3.57-3. 5] . 2H—3T42=3 a1 (. 2] 3.33 (5, 3H),
(salt free) 2.80-2.73 m 208199(m 2H), 6N 1)62-1.58/ (m 2H) o~
[00104] [The anal yti cal chods A A2, A3, A4, and|AS refefenced in
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100 WD 2006/ 128143 PCT/ US2006/ 020848 6 5 95 7 5 95 7.01 90 10 9 90 10
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HO,
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N~ Y
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9 90 10 Method A4: Solvent A: 0.05%rifluoroacetic acid in Water Sol vent
B: Methanol Flowrate: 2.0 mMl/mn Linear Gadient: time mn Y%A %8 0.00
90 10 0.¥%0 2065/1281435. 00 10 90 7.00 10 90 7.01 90 10 PcCco@wsa®ehos48/et hod
A5: Solvent A: 0.05%rifluoroacetic acid in Water Sol vent B: Methanol Fl ow
rate: 2.0 m/mn _Linegr Gadient: time mn{%\ %8 0.00_/70 30 10.50 70 30
6.00 10 iao Exgmpled 90 | 7. 01 78tvetussge 40 of 108RiD 200K s f8¥s

PCT/ US20 . O—30—F—Br0 5 ) OqTOST—HEKT- bet - | uc
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N

Page 48 of 100



activity in engineered HEK cells that express a human T-bet and a T-box

responsi ve el enent
at 2x 104voebés/i281496- wel |
Luci ferase activity was neasured by adding 50 gI

for
St eady- G
( Per ki nEl

24 hours.

driving luciferase reporter.
conpound was addedPprCmtus2@elokosatil t ur e

pl ate and

HEKT- bet

cells were plated

of

D T eagent ( Prof
Ter )Examele|#c50

fega) and sanpt es Wwere
val ues &bmeﬂualculate

st af Lyt £ Ay 0

read T Vi
d ut ER#i ng

-l- hao nhonml
T LILAA >

pader
um val ue
St

ftor VT

Iacamﬁqur

\ n'F

correspon
conpound
obt ai ned
HEKT- bet
plate inc

| C50 val ue

det er m ne
provi de a
mul tiplie
t he norma
for ER 21
using thi
nmeasur es
actin-luc
pl ate and
activity
i nvention
nmeasur es

| L4-1 uc.
hours sti
pr esent

assay neas

EL4 cells
conpound

medi um

| evel was
i nvention
PCT/ US200

JIIIU I.U I.IIC ul

and a m ni num \
At maxi mum i nhi
C50 val ues: (g
uded ef er er
for a particy
H for the refer
relative potg
d by the establ

al ue ndi ng t
biti [ 6] Det er
porfids orex eN~aS¥hayed
IcCe compou i ch was
Il ar conpo divid

ence conpoupd U nit he
ancy val ue. @ el at i
i shed poten f the

D a test coi
m nati on of
|n mcrotit

e

sane mcroti
ve potency

| i

reference ¢

rpound value
Nor mal i zed
er plates. Each
§Jn-nornalized
va| ue
ter plate to
al ue wag then

to provide

onpound
1ed pot ency

i Zed HEKT-Dbet
3038 was 0. 190
5 normal i zati of
Actin pronoter
reporter. HEK/
conmpoubzl was
hWas nmeasured

were tested i

Luci ferase acti
lation of cel

L4 pronoter a¢

C50

ILbU vatrue., tn this
N net

al ues pr
acti 'tBb'

07] HEKA
mug\neere
\ctin cel
dded into

s descri be
n this assay
tivity in Ju
vity was neasuyred as

ssay, the
ovi ded
ctin-luc ass
d HEK cell s
d at 1x104/
e ERrg81248Ho0l
me conpoundd
Jurkat!| L4 §
s that are

descri bed al

s with PMA and iononycin.

Some

her e

rstabptTs
i n wer e| obt ai ned
5 assay
Xpress an
D6- wel |
ferase
pr esent
hi s assay
EXPr ess
er 24
s of the

say:  Thi
5 that e
vell in
ur §..31lsuc
5 of the
hssay: T
stably
pove aft
conpound

nvention were
ures a T-bet
t hat express 4§
br controls for
Super n nts wg
neasu?@?by EL|
were tested i|
6/ 020848

tested in this assay.
lepe
A hu
15
ore col | ecredy after 48
SA (Endo kit). So
n this assa

. Page 41
Vi
F%ofj

[00109] EL#

n endggenous |FN7 production in
- g CBIIs W i
{1 N NBKPOWas t hen added into cul

ere first i

hours stim

neERoHBgddthds
D06/ 1281

of 100 WD 2

ncubat ed

T-bet assay: This
engi neer ed
with
ture

and | FNy
pr esent

43

ul ati on
df345nhe

104

Oy

Z’k

o

ER-813209

1.390

105

O

A

N —
7

X

ER-818563

1.394

Page 49 of 100




[ 00110]

(M 1t enyiwBizoteee$1431 sol
f eeder cells/ 200 gl /wel

at ed
| in 96

were cul tured in ThO (
ng/ M, OVA pEgsemée

wel |

In vitro nouse Th differentiation assay. Naive CD4 T cells were
purified from TCR transgenic DOL1l.10 m ce by nagnetic cel
cells were seeded at 1x105pCDAssToosmbissd 5x105
flat bottom plates on day zero.

sorting system

Cells

L2 10 ng/ M, OVA pept

gg/m

uepung ng/

ide 0.3 g/n
and FRE- (L4

G @

Th
Mg/ m ) and

(m L2 10

Th2 (m L2=£6rgtmt=
g/ m)
equal ly i

UV/—1 pCpLIUC 03 g/ T
condition respectively with conpounds.
nto 3 cultures|f wit

3 nore d{ys The cell nunber

re-stimul
Super nat ant s f

added td i
proliferation/toxicity.
tested |ﬁ this assay.

cells wer
(M 1tenyi

e purified fro
Bi otec) and w

ated on anti-dD3 pree- c
coll ected for
t he remai ni ng| cel

Some

[00111] B c

m BALB/ c

|na1 cul ture vol ume of

nted/on

i ®e (1
yt aki ne anal
cult nes for ang
unds of the present i

al l g
by magr
ere seeded at 1 x105 ¢

i

i

A=10 llgl III

On day 3,

{day 6 and 1
0 gg/nm) fo

VSIS LI
t?gg%gﬁr%

A secretig
etic cell s
el |l s/well

cells
200 | i
X106/ n

SA 4R

orting
ina 96

1-1FNy Ab 10

ara—art

ire split
\cubat ed for
cells were

r 24 hours.
amar

to noni
nvention were
n assay.

7

bl ue was
tor T cell

Nai ve B
ystem
well fl at

bott om plfate on day O.
with 100 [ng/ m of |FNy
ng/m of {IL4 for 1gGl
ELI SA anqusis of
cell cult
proliferation/twyicity.
inthis ?ssay. [00112]
assayed
descri beg
present i
HEKT- bet -

above. Tabl e

| g&Ra
ures and cultu
according to th

nventi on havin
| uc assay desc

IgG | 5
Some co
e netho
2 bel ow

an | C5
ri bed ab

Exenpl ary

=S were stimul at ed

Al amar

o e Mvﬁrs tQ/ roni t or
Ot he
ounds of

ds
sets
0 of

forth

Super nat ar

e

farth |
ove at‘ragr |

o ab

for 6 days
r 25 gg/ m
ts were col
| ue was add
B ce
mReS ETHS61 N
t he presen
above in theg
anpl ary con
ut 2.0 M as
ph [0104].

¢

wih 25

| |
venss®n

Page 42

of LPS W
| ected ¢
ed to th

t invent

HEKT- bet
pounds ¢
determined by the

g/m of LPS
th 10

n day 6 for
e remai ni ng

were tested
ion were

-l uc assay
f the

of 100 WO

2006/ 128143 PCT/ US2006/
Exanple # ER # 1 C50 (.
ER-813443 0.193 40 ER-
62 ER-817198 0. 244

108

81349

020848 Table 2.
#O0ER # | C5

( 61 ER 81

| C50

Dat a of Exq
€>(n@ 39 ER
680 0.232

ER-813112

- 818561

1.475

npl ar Con
41 ER-81

ounds
0. 025 60
8558 0. 045

109

ER-813146

1.519

110

ER-813107

1.544

Page 50 of 100



42 ER-813081 0. 058 63 ER-818543 0.264 43 ER-813508 0.059 64 ER-812282
0.267 44 ER-813509 0.059 65 ER-812428 0.284 45 ER-818528 0.062 66

ER- 81331 W0.28&%12846 ER- 813493 0. 066 67 ER-817088 0. 346

P&T/USBBOB LS89 0. 078

68 ER-818547 0.389 48 ER-813411 0.081 69 ER-813280 0.603 49 ER-819711

0.083 70 |ER- 81268 727 50 ER- 817116 0. 089 17079,.0..8 51
ER- 813410 gé@"?é*’g 8”4{% 82 ER- 81&3554']:35{%06 'gcﬁﬁz&‘g@sz?s 0.914
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79 ER-812556 1.460 59 ER- 803497 ER{812515 1.634 Page|43 of 100
WO 2006/ 128143 PCT/ US2006/ 020848 | [ 00113] Tall e _3 bel ow|sets' forth
exanpl ary conpdddds of [the presentnTnvention|h&R-BY 184 |1 B&bf (0.6 to 2.0
M as det ¢rmi ned by the HEKT-bet-| us descri bed aboVe at paragraph
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N
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Nb ~
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N
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N
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</ >—\ 0
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—0 0 _(N\/\O/
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é‘/‘?
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0 0 N~~O 82 ER-813445 0.650 N N 0 83 N ER-818523 0.667 |~ o~ 01~1 Page
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(M P-~Nvo2006128148F , / -O' 84 6 ER-813125 0.681 N | OH pNTAB2006MR0849/ 85
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N -
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Page 45 of 100 WD 2006/ 128143 PCT/ US2006/ 020848 Exanple # Structure ER #
1C50 (.tM N~ OH ON,/'--/ 88 ER- 818519 0.798 N Ot 0 89 o NO (r)

ER- 817079w0.28@5128™N3N- O N, /' --0O 90 ER- 813046 0.838 N 1@cTAB206M20848) 91
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2006/ 128143 PCT/ US2006/|020848 Exanple # Structure ER # 1 C50
N ER- 81337 g xgmple Strucrtrgre ]ﬁ{ # ICso (}.IEV[I\?
< ;7——\ O
N
-0 0 _{"\/\O/
120 N ER-812275 1.992

[00114]

-0 N 92 NH ER-813140 0.868 N Page 46 of 100 WD

HON 93 0

Table 4 below sets forth examplary compounds of the present invention having an

ICso of up to 0.6 pM as determined by the HEK T-bet-luc assay described above at paragraph

[0104].

Table 4. ICsy Data of Exemplary Compounds

Example #

Structure

ER #

IC50 (MM)

121

Y e

e

N

o

(0]

ER-818561

0.025

122

O\
O

N
0NN~
N

~
KQ/O\

o<

ER-817135

0.037
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0.970 N\ / N~( 96 ER 813365 1.034 N Page 47 of 100 WD 2006/ 128143
PCT/ US20080Q8@34@8143Exanpl e # Structure ER # 1C50 (M 0 PCcTashbod/n2a348\
ER-817131 1.077 NN 98 "o N ER-813169 1.099 NOO\ 'O
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o N
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</ >/\ 0
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100 WO 20067128143 PCIT7T Us2006/ 020848 Exanpl e| # ructure E | C50 (M
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PCT/ US20080Q86348143Exanpl e # Structure ER # 1C50 (M 0 pNr/uS266ikesas O 120
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/  OX 0-- NO 128 \ ER-813521 0.086 N -0 ON,/-O 129 N ER-813080 0.094
ON-/~-0O0 O 130 N ER-813519 0.098 / 0. O NO 131 ER-813492 0.100 NN O
NO 132 ERvBD8eK328133101 N I-()- O, Page 55 of 100 WO PO@AISI®8DAMB48

PCT/ US2006/ 020848 Exanple # Structure ER # IC50 (M N -0 133 ER- 818568
0.119 N | 7 N—-O 0 134 ER-813091 0. 120

(0]
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Structure
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ICsp (M)
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PCT/ US2006/ 020848 X i s a coval ent nd, pethy| ene, ethylene, or
propenyl epe; and R3 is selected fro 91, bi phenylyl ] thiophehyl,
bi t hi ophepyl yl , di phenyl net hanyl, tr olyl, thienyl, benzofury]|,
phenanthriyl, anthryl fluorenyl acenaphthyl lpyrenyl !indanyl{adamantyl,

car bazol y|, N-nmethyl carbagol yl @2}:’” yl, pyrrofidinyl, qhi nol yl pyrrolyl,
a

napht hyl , | met hyl napht hyl ,| neth tyyl, di net hylthienyl,

benzot hi agi azol yl , benzi m dazol o38N ophibényl , benzodioxanyl ,

benzodi oxgpi nyl , .. benzodi pxecinyl , benzo[ d| [-L, i OXOl ¥l.qq Wherein R3 is
substitutpd withPd to 4 shibstituent Ferein b% Kékﬂ&% an 529 Substituents
are independently selected frommethyf, jtriflupronethyl, methoxy
trifluoropmethoxy, chloro,|fluoro, bro thenyl, ethoxy, ethyl,!isopropyl,
t-butyl, | propyloxy, am np, dinethylamse, nethylam no, |allyloxy

(et hyl) ( prrenyt)amno, et hranesut fonyt——t-butoXycar bonyl met iyllam no, t-

b b . et . .
ot wed 1038 netr g AR b ot e s B hE8] AN GARS: A8 atlier e 1
phenoxysthodd&iidwh, to RABZY losdiMaryR&AIE Gyihe aftrelnrpariidubdre thel pregent compeunds preol i nyl

piperidyl, pyrrolidinyl, thienyl, furyl hydroxyphenyl, naphthyl, .
net hy lapsyed BSing fherﬁ@ﬂ%&ﬁ@}ﬁé‘ﬁﬂ%lw‘%{ltléj( (A ARY meRe e mpibAds W@&%@&Sb’?d thdol yI ,

L;gggit{feg%ﬂt{'ﬂi ?%c]iﬂﬂcrﬂ, iy pfyagé;m ShPBRARS HE 2V ed RERZ BlHE RN nentd] RRSRMHYRe and

encephalomyelitis (“EAE”) assay which is an established model regarding multiple sclerosis.
This assay may be performed in a manner substantially similar to that described by Hart, ef
al, “Modelling of multiple sclerosis: lessons learned in a non-human primate.” Lancet:
Neurology Vol. 3, issue 10 (2004) pp 588-597.

[00116] While we have described a number of embodiments of this invention, it is
apparent that our basic examples may be altered to provide other embodiments that utilize the
compounds and methods of this invention. Therefore, it will be appreciated that the scope of

this invention is to be defined by the appended claims rather than limited by the specific

embodiments that have been represented by way of example.
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or a pharmaceutically acceptable salt, Cl1_6 al kyl ester or amde, or C2_6
al kenyl ester or amde thereof. 2. The conpound of claiml1l, wherein Rl is
hydr ogen,woebbwyi2g148ydr oxynet hyl , et hoxy, mnet hoxynet hylpCTrastéoglorisiuo,

i sopropyl, phenyl, indolyl, pyrazolyl, pyrrolyl, pyridinyl, furyl,

N- et hyl benxotri azol yl, or hdeOXX%ﬁQMMS and wherein RI has 0 to 2
substituents. 3. The conpound of claim1, wherein R2 is selected fromC2.4
al kenWe clplmenyl , naphthyl, furyl, isoquinolinyl, quinolyl, indolyl,
pyrazol yl, thiazolyl, and benzothienyl, wherein R2 is substituted with O
to 2 groups, wherein between O and 2 substituents are independently

sel ected from mey fythpouBlof@nhuld I f | uor omet hoxy, hydroxyl, fluoro, and
hydr oxynet hyl . 4. The conpound of claim 1, wherein X is nethyl ene,

et hyl ene, or propenyl ene. Pa@%“gﬁ\of 100 WO 2006/ 128143 PCT/ US2006/ 020848
5. The compound of claim 1, wherei nN%¥5 nethylene. 6. The conpound of
claiml1l, wherein Tis -CH2-, -CH= is or trans), -CH=CH CH2- (cis or
trans), -CH2-CH=CH (cis or tr Rem®' or vinylene. 7. The
conpound of claim5, wherein T is | ene, -CH=CH CH2- (trans), or
-CH2-CH=CH (trans). 8. The conpoynd of]claim11, wherein Qis nethyl ene.

9. The conpound of claim1l, whereiln Qis ethylene. 10. The conpound of
claim1l1, wherein: R3 is selected fr henyl , bi phenylyl, thiophenyl,

bi t hi ophenyl yl, triazolyl, thienyl, |benzofury|, phenant hryl, indolyl,
pyrrolidinyl, quinolyl, pyrrolyl, naph{hyl, met hyl napht hyl ,

met hoxynapht hyl , di net hyl t hi enyl, benz&*hi adi azol yl, benzi m dazol yl,
benzot hi ophenyl , benzodi oxanyl, benzodioxepinyl, benzodi oxoci nyl, and
benzo[d][1, 3]dioxolyl; wherein R3 is substituted with between 0 and 3
subst iviHeedihs, wherein between 0 and 3 substituents are independently
selected fromnethyl, trifluoronmethyl, nethoxy, trifluoromethoxy, chloro,
f1 uor & isgpethpleneem@hylene; et hoxy, ethyl, isopropyl, t-butyl, propyl oxy,

am no.g 1qi FRABY¥AE, D kyTRE DENEEY O, ¢ RYdr¥kyAHA, (C,.5 alkoxy)Crs alkyl, Cios
alkylthio, C,.5 alkenyl, phenyl, indolyl, quinolyl, pyrazolyl, pyrrolyl, pyridinyl, furyl, N-

methylbenzotriazolyl, hydroxyethyl, propenyl, (ethoxycarbonyl)propyl, or
tetrahydropyranyloxybutyl,
wherein R! has 0-3 substituents independently selected from cyano, methyl, methoxy,
pyrazolyl, furyl, hydroxyethyl, acetamido, pyrrolyl, and propenyl, and 0-1
substituents selected from benzotriazolyl, N-methyl-benzotriazolyl, and
benzo[d][1,3]dioxolyl,
or Q and R! taken together are hydrogen;
T is C=0, -CH;-, -CH,-CH,-, -CH=CH- (cis or trans), propenylene, -CH=CH-CH,— (cis or
trans), -CH,-CH=CH- (cis or trans), ethynylene, or vinylene;
R? is selected from C 56 alkenyl, C ;.12 alkyl, phenyl, phenoxy, benzyloxy, naphthyl, furyl,
isoquinolinyl, quinolyl, indolyl, pyrazolyl, thiazolyl, anthryl, and benzothienyl,
wherein R? is substituted with 0 to 2 substituents, wherein between 0 and 2
substituents are independently selected from methyl, methoxy, trifluoromethoxy,
hydroxyl, hydroxymethyl, fluoro, chloro, bromo, dimethylamino, t-butyl, and
isobutoxy; and between 0 and 1 substituents are selected from phenyl, pyridyl,
pyrazolyl, furyl, benzoyl, pyrrolyl, pyridinyl, naphthyl, phenoxy,
benzo[d][1,3]dioxolyl, cyclohexyl, cyclopentyl, cyclobutyl, and cyclopropyl;
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(et hyl ) (phenyl ) am no, nethanesul fonyl, t-butoxycarbonyl net hyl am no, t-

but oxycar bonyl, boronic acid noiety, and nethyl carbonyl am no; and wherein
bet ween OwanrdoclizsuBstituents is i ndependently sel ected fProraspivenydsss
phenoxy, benzyl, benzyl oxy, benzoyl, (nethyl)(phenyl)am no, N-norpholinyl,

pi perwé g yaRHi bk, b8hd lenet Qﬂﬁ[&}ek 0 fﬂrfm,tyényleaxdarnquphenyl napht hyl ,

nmet h nabht 't hi enyl, benzi m dazolyl, indolyl,
qui n oR? i?.)sh],ected lﬁkmnplma‘mt @mﬂenylbwb ttaophemath 9oﬁth10bhgnéyiydilyhenyémqthanyl

benzo[d][l ].di oxo foclaim§8, wh i s phenyl,

gap hL hytr1azg lh‘ihiﬂn;;ﬁ%ie‘bg’é enanﬁ{}glg tﬂ{)ﬁ ﬂ%qrelyg]e%slﬁ%%ﬁ?ﬁvﬁ%?%%iet wgen )(S and
subst i 4&0E 9dAh BA8MIIY, NehaByREbEZAN, ihddlgl Pyrrll nélyl,, net hox

and hydrloxy?mth gg e 93 %lf 100 2006?1112181421 Ig’yé{'/ %%0%?02%848 12. ¥he

conpoungyublyd, Ianph’shyl mﬁb}rléaphtm m%thmmht}awb @H‘Wt ylHyembxymet hyl , or

met hyl . p13, il c(ﬁ Z1 ?Ja Imb hi é % .m?l,l 4 alkyl, C

1-4  hyFFBRRAfiaoly ’l%‘ BPRERY A S SR HSTFPRPIYC 2.5

gl genYL’bfﬁ?’dﬂﬁ@?[@éﬁiyﬂlééhdbﬁié@@df]:['ymdl?m}’l( Stpoxycar bonyI )propyl wherein R has
substituents | ndependent sel ecte r , h ,

hydr oxyet hWhereHbggt Bri IWtﬁﬁwl'é@&Bé‘rm Smﬂﬁntg %?%Bﬁﬁ%ﬁﬂbﬁd &l g? ﬁn (ixyv\,her ein

R2is a phe”ys'ub& éH?s Xi‘etulfliePFrlﬁj Oro&&ﬁoaﬂﬁém Rt tﬁﬂiﬁiﬂérﬁeﬂwﬂmﬂﬁ@nt ly

sel ected from rre oxy, tri xy, fluoro, and nethy 15. "The

conmpound of cthﬁumoilnetlwixgr célloro, florbsbrioydy eemyl, ethostyy Ethyh ympéﬁwﬂsétbw}’l

met hoxy, nethox t hyl , thio P | yl, pyrrolyl,

pyridinyl, fdrgpy ’Sf’af{?-“?'% %b@ﬁ?&%%&?&ﬁwm gl }%f?I’S phenyl i ndependent |y
subst i t Ut ed ViuldhyIRb ﬁaﬁlyl)axﬁﬁ—fohﬁféman@muaﬁﬁl ¥butokydaybonyheetapamiay ol y! , N

met hyl - benzotri aZol yI pyrro‘zfén Tis -CH2-, -

(tr anls)I et hth?%merbowl bcprpgnlc ac p@tmen%wﬂwlww&ﬁéﬁwndﬂ%’;ﬁlﬁy| fur yl,
qui nol y 0 r I n R2
subst i t ut ed \c/btt\& @@chf%ﬁ%\é itug t}grafgelzlﬁh%depmee SSE%{%%ZJ% Eﬂ%)ﬂgil |ﬁtﬂlejeé1)1§}s are 'S

i ndependent | ybeslzyleséragﬂo&yd@nmlh@methmphmmannm,1N -morgotingl piperidily dr oxy| |
SN SER QUL R T L
methoxynaphthyl, dimethylthienyl, benzimidazolyl, indolyl, isoquinolinyl,
quinolinyl, dibenzofuranyl, benzofuranyl, biphenylyl, and benzo[d][1,3]dioxolyl;
or a pharmaceutically acceptable salt, Ci.¢ alkyl ester or amide, or C,.¢ alkenyl ester or amide

thereof.

2. The compound of claim 1, wherein R! is hydrogen, methyl, hydroxymethyl,
methoxy, methoxymethyl, methylthio, isopropyl, phenyl, indolyl, pyrazolyl, pyrrolyl,
pyridinyl, furyl, N-methylbenxotriazolyl, or hydroxyethyl; and wherein R! has 0to0 2

substituents.

3. The compound of claim 1, wherein R? is selected from Cs.4 alkenyl, phenyl,
naphthyl, furyl, isoquinolinyl, quinolyl, indolyl, pyrazolyl, thiazolyl, and benzothienyl,
wherein R? is substituted with 0 to 2 groups, wherein between 0 and 2 substituents are
independently selected from methyl, methoxy, trifluoromethoxy, hydroxyl, fluoro, and
hydroxymethyl.

4. The compound of claim 1, wherein X is methylene, ethylene, or propenylene.
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pyridinyl, pyrrolyl, benzothiadiazolyl, and benzi m dazolyl, wherein R3 is
substituted with between 0 and 2 substituents, wherein between 0 and 2
subst i t uanbDw@rRSIBdependent |y sel ected from net hyl, tripClrascaaeRdsys

met hoxy, trifluoronethoxy, chloro, fluoro, brono, ethenyl, ethoxy, ethyl,

di met hyl amy ﬁ@?orﬂﬁ&%ﬁlcﬁ’@arﬁl Merel% icpEREMA, of claim 1, wherein: RlL

IS hydrogen roxynet hyl, methoxy, methoxynethyl, nethylthio,
phenyl , pyrazolyl pyrronI pyrldlnyl furyI C1l.8 hydroxyalkyl, or

Nty 02ROt 82 k), PG S e oo ), uent
benzot@Hﬁ@HL%ﬂ{é c@ r@ttfhylk) benz el=@Ezalilor uans), @thyﬂiylén/el or Vinykene.CH2- ,

- CH2- CH2- - trans) et hynyl ene, or allyl; Page 94 of 100 WO
2006/ 128143 PCT/ U82006/ 020848 R2 is selected from phenyl napht hyl , furyl,

qui nol yl, |7ndol he c&%{n%{a c}@c’lantbﬂs %%f&ﬂ’%léxlr%{hg/@'ey lGHidef@f@J—y('tranﬁn&

benzot hi eny1 wher ei'n I'S substituted wt oups, wherein between 0
and 3 @Hpeﬂﬂﬂ}e,r(tﬁngre i ndependently sel ected from met hyl , met hoxy,
trifluoronethoxy, hydroxyl, and hydroxynethyl; X is nethylene; R3 is

sel ected from phenyl, naphthyl, thienyl, benzofuryl, indolyl, pyrrolidinyl,

i soqui nol yk, qu%mgomm@frmlwlvhﬁfg@msw @Aely! . benzi i dazol yl, and

benzot hi ophenyl ; "wher i's substituted with between 0 and 2
substituents, wherein between 0 and 2 substituents are independently

sel ected fronl trifluor.onethyl . h trifluoronethoxy, chloro,
fl uoro, br8m) n&ﬁ‘ﬁéﬂ@? ({?Fg%}fnngt‘ﬂ%ﬁm %ﬁ?ﬁﬁgﬁ%m no, and nethylam no. 17.
The conpound of claim1, selected fromER 818561, ER 817135, ER 813508, ER

813509, ER 813493, ER 813510, ER 813511, ER 817118, ER 817137, ER 817119,
ER 81857310ER Fhesempowr gidsn0l, VIFFIER 813512, 18. The conpound of clai m

A e S B S 13T 5
ER81345 2penkbtubl 3ghkantand, inBolyll Gblidinyl, quinolyl, pyrrolyl, naphthyl,
methylnaphthyl, methoxynaphthyl, dimethylthienyl, benzothiadiazolyl, benzimidazolyl,
benzothiophenyl, benzodioxanyl, benzodioxepinyl, benzodioxocinyl, and
benzo[d][1,3]dioxolyl;
wherein Rj is substituted with between 0 and 3 substituents, wherein between 0 and 3
substituents are independently selected from methyl, trifluoromethyl, methoxy,
trifluoromethoxy, chloro, fluoro, bromo, ethenyl, ethoxy, ethyl, isopropyl, t-butyl,
propyloxy, amino, dimethylamino, methylamino, allyloxy,
(methyl)(phenyl)amino, methanesulfonyl, t-butoxycarbonylmethylamino, t-
butoxycarbonyl, boronic acid moiety, and methylcarbonylamino;and wherein
between 0 and 1 substituents is independently selected from phenyl, phenoxy,
benzyl, benzyloxy, benzoyl, (methyl)(phenyl)amino, N-morpholinyl, piperidyl,
pyrrolidinyl, thienyl, furyl, hydroxyphenyl, naphthyl, methylnaphthyl,
methoxynaphthyl, dimethylthienyl, benzimidazolyl, indolyl, quinolinyl,
dibenzofuranyl, benzofuranyl, biphenylyl, and benzo[d][1,3]dioxolyl.

11.  The compound of claim 8, wherein R? is phenyl, naphthyl, anthryl, biphenylyl,

fluorenyl, or acenapthyl with between 0 and 3 substituents independently selected from

fluoro, bromo methyl, methoxy, and hydroxymethyl.
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19. The compound of claim1l, selected fromER 818568, ER 813091, ER 813075,
ER 818562, ER 813096, ER 819695, ER 813092, ER 813082, ER 820087, ER
813079, BRO 286302883 ER 813529, ER 813414, and ER 813516 prc2Ais200km20sesrpound
of claiml1, selected fromER 818558, ER 818559, ER 818560, ER 818554, ER

818535, ER181856% cERpSilitbatclaiant, vaRréa R 1vmethbxy et Dodnsty@bthiyQloful a |1 :
Page 95 of 100 WO 2008/ 128143 PCT/ US2006/ 020848 R2-T\ 0 O NQRL NR3 11

wher eimethylQ i s a straight or branched, saturated or unsaturated Cl_6

al kyl ene chain.; Rl is an optionally substituted phenyl ring or an
optionally substituted 6-nenbered heteroaryl ring having 1-2 nitrogens; T
is a strai gt orTher esinpramd sAtclaiat dd virereinsRt ds atydebgEh, & alskylkgheCchai n; R2
is an _optionally substituted phenyl q apht hyl ring r an, qptionally
subst D OEEASHL. I npaheay et or éﬂ»@a’v 1 ?lk&ﬁﬁgaﬁ Y alkenylh by Ee s Propeny,

| ndepepdgiokycatid f.r QR:Rin ROGRR. 0-3 WS ent@NAdHehddHily stldcted@ ik ai ght
or brangﬁgﬁ, ycsaat l??gk)%g)ydr unsz?t urated C1 4 al %/I enee%ghai nfy; and R3 is
pheny lcyames pietlip) methoky dlyidroxlyethiyk ecptamisloj and propengdl yI , benzi mi dazol yl ,
benzofuranyl, benzothi ophenyl, thienyl, furyl, pyrazolyl, triazolyl,

| soxazolyl, or thiazolyl; wherein R3is optionally substituted with

pyrrolidinyls, norhehemipbihd ofdlies 1 divisrkin RPUS a/bheﬂyh%ﬁiﬂtwwit}pbawd:no and 3
- N(Me) phenyl, di et hyl am no, nethoxy, ethoxy, nethyl, t-but(}ll , pyridyl,

- met hysubFtpents indeneadyntiyeselectedfryromaphonaniyitluorom aiaoxyh faesey pn Wﬁ@ﬁ/ﬁxyet hoxy,
trifluoronmethoxy, trifluoronethyl, or -SQ2phenyl; or a pharmaceutically
acceptable salt, Cl1_6 alkyl ester or amde, or C2_6 al kenyl ester or am de
t hereof. 225 A ciirpompdund of daimill awhdréin:

R' is hydrogen, methyl, hydroxymethyl, methoxy, methoxymethyl, methylthio, phenyl,
pyrazolyl, pyrrolyl, pyridinyl, furyl, or N-methylbenzotriazolyl; or R'is phenyl
independently substituted with methyl, methoxy, pyrazolyl, furyl, benzotriazolyl, N-
methyl-benzotriazolyl, or pyrrolyl;

T is -CH;-, -CH,-CH,-, -CH=CH-CH,— (trans), ethynylene, or allyl;

R? is selected from phenyl, naphthyl, furyl, quinolyl, indolyl, pyrazolyl, thiazolyl, and
benzothienyl, wherein R? is substituted with 0-2 groups, wherein between 0 and 2
substituents are independently selected from methyl, methoxy, trifluoromethoxy,
hydroxyl, and hydroxymethyl; and

R? is selected from phenyl, naphthyl, thienyl, benzofuryl, indolyl, isoquinolinyl, quinolyl,
pyridinyl, pyrrolyl, benzothiadiazolyl, and benzimidazolyl,

wherein R? is substituted with between 0 and 2 substituents, wherein between 0 and 2
substituents are independently selected from methyl, trifluoromethyl, methoxy,
trifluoromethoxy, chloro, fluoro, bromo, ethenyl, ethoxy, ethyl, dimethylamino,

and methylamino.

16.  The compound of claim 1, wherein:
R! is hydrogen, methyl, hydroxymethyl, methoxy, methoxymethyl, methylthio, phenyl,
pyrazolyl, pyrrolyl, pyridinyl, furyl, C .3 hydroxyalkyl, or N-methylbenzotriazolyl;
or R! is substituted with 0 to 1 substituents selected from methyl, methoxy, pyrazolyl,
furyl, pyridinyl, benzotriazolyl, N-methyl-benzotriazolyl, and pyrrolyl;
T is -CH,-, -CH,-CH;-, -CH=CH-CH,, — (trans), ethynylene, or allyl;
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Page 96 of 100 WD 2006/ 128143 PCT/ US2006/ 020848 R2-T\ N-- 0 NQRL N R3
11l wherein: Qis -CHO, -(CH2)20-, -(CH2)30-, -(CH2)40-, -(CH2)60-,

- CH2OCH2-WO-20@H23ROCH2- , - (CH2) 30CH2-, - (CH2) 40CH2-, - PCHA)SBOGHR084S
-(CH2) 2S-, -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4-, - CH2CH=CH,

- CH2 (= - . 2 2C(=0) OCH2- ,

| G QI e SR DAL P fur g SR P e 6 O

O 60 20 G GO N B oG o

- = - = t -, Of 7 CH? N - is CN,
8 ST SRR B b R DA

i soxazol yl, ; éd FrbAzakHbl hiedinb B0 hodrpkyl, end t hi | :
Tis -CHO, 1%22)%(%? :S(?CI—IZ?SO- m&(ﬁgfdi‘g _(&n%teogl? Szxﬂcl:l‘,ilz}éJCIG!In;t e

- (CH2) 20CH2- hydrog@pethBCH2- , - (CH2) 40CH2-, - (CH2) 60CH2-, - (CH2)2S-, - CH2-,
-(CH2)2-, - %H%) 3-, -(CH2)4-, -CH2CH=CH , -CH2CH=CHCH2-, -CH2C(=CH2)CH2-,
- CH2CPBTE ;> - CH2CH( CH3) CH2-, - CH2C(=0) OCH2-,

- C{‘|_2 Qkkﬁ(sgdaﬁeb@lfﬁﬁl@t ot lgx‘ﬁd[;(naq:ﬁhylrl, thier@}l}jﬂﬁniﬁbfuryﬂ, inEHPICHGEpIRGRPL; jsoReinplyl,

opti ona substitute nyl , t hyl, i inyl.,. hal i m

i soqui ndﬂ%lwylg PYTFHRID WI}Z&}{?N\{WQ%OW%@ZQ :Jggllzlllﬁrr]’%?t,mdg’?‘te’?)ﬁi Iagl old);i: L Xis

- CH2-, - C'_@/ﬁa%in R? i¥'¢ ﬁ?%ted Wit ehréehto and G REEER s, Gher&ih befd®etd4ad3) - ; and
R3 is phenyl "or napht y’l, wherein R3 is optionally substituted with

pyE r ol) i ﬂi nyl ,substitpdned arayndeperpiepdy seleeted fromj methyl, trrﬁlmﬁgm,cthﬁhgwthxy,
- N( Me) phenyl , .di net hyl am t hox et hox I - ' i dyl,
net hyl ani no, tﬂ%&‘l‘@)ﬁ?@ﬁa@@@%ﬁp‘%@ﬂw ?t%S‘#lh%;ﬁ&g%%W Ei)g%{g%klﬂ r%(gfgle%/hoxy,

trifluoronmet hgymethylhhideor onet hyl, or -S02phenyl; or a pharmaceutically
a(r:]cept ?bl e salt, CI 6 alkyl ester or amde, or C2_6 al kenyl ester or am de
t her eof .

17. The compound of claim 1, selected from ER 818561, ER 817135, ER 813508,
ER 813509, ER 813493, ER 813510, ER 813511, ER 817118, ER 817137, ER 817119, ER
818573, ER 818567, ER 818550, and ER 813512.

18. The compound of claim 1, selected from ER 813499, ER 813081, ER813077,
ER 818528, ER 818574, ER 813411, ER 813078, ER 813521, ER 817116, ER 813080, ER
813519, ER 813492, ER813452, ER 813410, and ER 812605.

19. The compound of claim 1, selected from ER 818568, ER 813091, ER 813075,
ER 818562, ER 813096, ER 819695, ER 813092, ER 813082, ER 820087, ER 813079, ER
813089, ER 813529, ER 813414, and ER 813516.

20. The compound of claim 1, selected from ER 818558, ER 818559, ER 818560,
ER 818554, ER 818535, ER 818564, ER 818524, and ER 817117.

21. A compound of formula II:
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23. A conpound of formula 1V: Page 97 of 100 WO 2006/ 128143

PCT/ US2006/ 020848 R2-T\ OONQRL NR3 1V wherein: Qis -CH0O,

- (CH2) 20-wo-2060H2336- , - (CH2) 40-, -(CH2)60-, -CH2OCH2-, P(CTHRP®OOCRIE4S

- (CH2) 30CH2-, -(CH2)40CH2-, -(CH2)60CH2-, or -(CH2)2S-; R is hydrogen; T
is -CH2-, -(CH2)2-, -(CH2)3-, ge(GH2)4-, CH2CH=CH-, - CH2CH=CHCH2-,

- CH2Q(=CH2) CH2-, - CH2CH2CH=CH-, - CH2CH ) CH2-, - CH2C(=0) OCH2-,

- CH2CH=C( CH3) CH2CH2CH=C( CH3) -, - CH2C= or -CH2C=CCH2CH2-; R2 is optionally
substituted phenyl or naphthyl; IS -NCI_-_IZQ;_?nd R3 is a phenyl or naphthyl
ring; wherein R3 is optionally~substi ith pyrrolidinyl, norpholinyl,
pi peridinyl, furyl, thienyl, phen (Me) phenyl, di net hyl am no, net hoxy,
et hoxy, nethyl, t-butyl, pyridyl, , -C(=0 Owe, -C(=0 OCH2phenyl

am no, hydroxyl, hydroxyet hoxy, oronet hoxy, trifluoronethyl, or

- S02phenyl; or a pharmaceutically actept able salt, Cl1_6 al kyl ester or

am de, or C2 6 al kenyl ester or amd thereof. 24. A pharnaceuti cal
conposition conprising a conpound of*slgim1, 15, 16, 17, 18, 19, or 20.
25. A nmethod for treating rheumatoid arﬁahritis in a patient, conprising the
step of admnistering to a patient idlneed of treatnent a pharmaceuti cal
conposition conprising a conpound of claim1. 26. The use of a conpound of
cl ai mYe¥y¥ the manufacture of a medicanment for treati ng rheunmat oi d

arthrigis$ shight BebraRted, Ha88ed8r Bhsahlied C1.¢ alkylene chain.;

R! is an optionally substituted phenyl ring or an optionally substituted 6-membered heteroaryl

ring having 1-2 nitrogens;

T is a straight or branched, saturated or unsaturated Ci.¢ alkylene chain;

R? is an optionally substituted phenyl or naphthyl ring, or an optionally substituted 5-
membered heteroaryl ring having 1-3 heteroatoms independently selected from nitrogen,
oxygen, and sulfur;

X is a straight or branched, saturated or unsaturated Ci.4 alkylene chain.; and

R? is phenyl, naphthyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
benzothiophenyl, thienyl, furyl, pyrazolyl, triazolyl, isoxazolyl, or thiazolyl; wherein R?is
optionally substituted with pyrrolidinyl, morpholinyl, piperidinyl, furyl, thieﬁyl, phenyl,
-N(Me)phenyl, dimethylamino, methoxy, ethoxy, methyl, t-butyl, pyridyl, -methylamino,
-C(=0)OMe, -C(=0)OCH,phenyl, amino, hydoxyl, hydroxyethoxy, trifluoromethoxy,
trifluoromethyl, or -SOsphenyl;

or a pharmaceutically acceptable salt, C;.¢ alkyl ester or amide, or Cy.¢ alkenyl ester or amide

thereof.

22. A compound of formula III:
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WO 2006/ 128143 PCT/ US2006/ 020848 27. A nethod for treating nultiple
sclerosis in a patient, conprising the step of admnistering to a patient
in need olotneaewat a pharmaceutical conposition conpr iPsrruy2@e/oeaapound of
claiml1. 28. The use of a conpound of claim1l for the manufacture of a

medi cament for treating nmultifple sclerqﬁis in a patient. 29. A nethod for
treating an autoi nmune di sease, C risgnhg the step of admnistering to a
patient in need of treatnment a pha \c%:t i cal conposition conprising a

conpound of claim1. Page 99 o% N—Q—R"

wherein:

Q is -CH,0-, -(CH),0-, (CHy)30-, -(CH2)40-, -(CH3)s0-, -CHOCH,-, -(CH2)OCH-,
-(CH,)30CH,-, -(CH,);0CH;-, -(CH,)s0CH;-, -(CH;),S-, -CHa-, -(CHz)2-, -(CHa)s-,
-(CH,)4-, -CH,CH=CH-, -CH,C(=CH,)CH>-~, -CH,CH,CH=CH-, -CH,CH(CH3)CH-,
-CH,C(=0)OCHj,-, -CH,CH=C(CH3)CH,CH,CH=C(CH3)-, -CH,C=CCH,CH,-,
-CH,C(=0)CHj,-, -(CH2)4C(=0)OCH,CHj,-, -(CH2)sC(=0)OCHCH,-,
-(CH,)sC(=0)0CH,CH,-CH,C(=0)N(Et)CH,CH>-~, or -CH,CH,N(CH3)CHa-;

R!is CN, pyridyl, thiazolyl, tetrahydrofuranyl, tetrahydro-2H-pyranyl, phenyl, isoxazolyl,
pyrrolyl, benztriazolyl, cyclohexyl, cyclopropyl, or thienyl;

T is -CH,0-, -(CH;),0-, -(CH;);0-, -(CH,)40-, -(CH2)0-, -CH,0CH-, -(CH2),OCHa-,
-(CH,)30CHj,-, -(CH,);0CH;-, -(CH,)60OCH,-, -(CH3),S-, -CHa-, -(CHz)2-, -(CHa)s-,
«(CHa)4-, -CH,CH=CH-, -CH,CH=CHCHj>~, -CH,C(=CH;)CH>-, -CH,CH,CH=CH-,
-CH,CH(CH3)CH,-, -CH,C(=0)OCH,~, -CH,CH=C(CH3)CH,CH,CH=C(CHj3)-,
-CH,C=C- or -CH,C=CCH,CH,-;

R? is optionally substituted phenyl, naphthyl, quinolinyl, phthalimidyl, isoquinolinyl, indolyl,
thienyl, furyl, isoxazolyl, or thiazolyl;

X is -CH,-, -CH,CH,-, -CH,C=C-, ~CH,CH=CH-, -CH,C(CH3)-CH- or -CH,CH(CHj3)-; and

R? is phenyl or naphthyl; wherein R? is optionally substituted with pyrrolidinyl, morpholinyl,
piperidinyl, furyl, thienyl, phenyl, -N(Me)phenyl, dimethylamino, methoxy, ethoxy,
methyl, t-butyl, pyridyl, methylamino, -C(=0)OMe, -C(=0)OCH;phenyl, amino,
hydroxyl, hydroxyethoxy, trifluoromethoxy, trifluoromethyl, or -SO,phenyl;

or a pharmaceutically acceptable salt, Ci. alkyl ester or amide, or C,.¢ alkenyl ester or amide

thereof.
23. A compound of formula IV:
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R2—T. 0
\N
0 N—Q—R!
|
X
\R3
v

wherein:

Q is -CH;0-, -(CH),0-, -(CH,)30-, -(CH>)40-, -(CH2)s0-, -CH,OCH,-, -(CH,),OCH,-,
~-(CH3)30CHj;-, -(CH;,)40CHa;-, -(CH)sOCH;-, or -(CH3),S-;

R! is hydrogen;

T is -CHz~ -(CHz)2-, -(CHa)3-, -(CH3)4-, -CH,CH=CH-, -CH,CH=CHCHS,-,
-CH,C(=CH;)CH;-, -CH,CH,CH=CH-, -CH,CH(CHj3)CHj;-, -CH,C(=0)OCH,-,
-CH,CH=C(CH3)CH,CH,CH=C(CHj3)-, -CH,C=C- or -CH,C=CCH,CH,-~;

R?is optionally substituted phenyl or naphthyl,

X is —CH,-; and

Rlisa phenyl or naphthyl ring; wherein R? is optionally substituted with pyrrolidinyl,
morpholinyl, piperidinyl, furyl, thienyl, phenyl, -N(Me)phenyl, dimethylamino, methoxy,
ethoxy, methyl, t-butyl, pyridyl, -NHMe, -C(=0)OMe, -C(=0)OCH,phenyl, amino,
hydroxyl, hydroxyethoxy, trifluoromethoxy, trifluoromethyl, or -SO,phenyl;

or a pharmaceutically acceptable salt, Cy.¢ alkyl ester or amide, or Cs.¢ alkenyl ester or amide

thereof.

24. A pharmaceutical composition comprising a compound of claim 1, 15, 16, 17,
18, 19, or 20.

25. A method for treating rheumatoid arthritis in a patient, comprising the step of
administering to a patient in need of treatment a pharmaceutical composition comprising a

compound of'claim 1.

26.  The use of a compound of claim 1 for the manufacture of a medicament for

treating rheumatoid arthritis in a patient.
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27. A method for treating multiple sclerosis in a patient, comprising the step of
administering to a patient in need of treatment a pharmaceutical composition comprising a

compound of claim 1.

28.  The use of a compound of claim 1 for the manufacture of a medicament for

treating multiple sclerosis in a patient.
29. A method for treating an autoimmune disease, comprising the step of

administering to a patient in need of treatment a pharmaceutical composition comprising a

compound of claim 1.
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