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COVPOUNDS BACKGROUND OF THE | NVENTI ON [ 0001] Upon
wE@nmoasuses i ng anti gen, naive CD4+ T hel per preeadr/s81007/012261
(Thp) cells are differentiated into two distinct
subsets, Type | T helper (Thl) and Type 2 T hel per
(Th2). These differentiated Th cells are defined both
by their distinct functional abilities and by unique
cytokine profiles. Specifically, Thl cells produce
interferon-gamm, interleukin (IL)- 2, and tunor
necrosis factor (TNF)-beta, which activate nmacrophages
and are responsible for cell-nmediated i nmunity and
phagocyt e- depEMIBAZQAZERINONE €OMBOIINDSn cont r ast
Th2 cells are known to produce IL-4, IL-5, IL-6,
IL-9, IL-10 and IL-13, which are responsible for
strong. antibody production, eosinophil activation,
and i nhi biti oBA(ﬁ"KQeR@UHD AR THENYENTHIN| ons, thus

o001}, QT SpdPIERRE SassEDRRATROEL F TS e BRRATERRD clls are

differeattibfed riatut twcrrmsnngtasdbséts,g'l"ypd 1 belpoas €6h1)[dnd0Pype 2 T helper (Th2).

These .{ﬂﬂ"fzrg{xggxbgﬁh %‘fs\f/ grléagcg {n%td Ctg{ﬂa&)aﬁ@e% t? %Wg{} fmct?oenai at“?mes and by

uniqueSpckihe pedfilys. specimube@m sélbvyprotitic intdrfedorp painiag intdrtedikin (IL)-
differenti.ati on i mul.t.aneously bl ocks Thli .

2, and fpar Bt reorer UBfEDrie i S51Vard magaplidecrand aps egponsible for

cell-madiatedt m@maiity lahd qﬁaagbt)tte@abexfd_@ht bftﬁe&ﬁ)‘éefdﬁm% dh dditrast, Th2

cel]ls. Accordi %{ t he c tokines. thenselves forma
cells apg,nqum, o %ﬁ‘?&“?f'eﬁ‘a | St Bebplled Iéyk%wi{%? Whichase mponsible for
strong%ﬁtﬂfdd? %ﬂoﬁﬁctﬁﬂfj e0$RPPAil FactivhISH; CarE iMME6HoRNSf 86\Eral Niacrophage
[0 s are involved in the_pathogenesis of a

fmctl%ﬁp |ﬂé‘f5yP{9‘V“BP§ Ahagerate-independent iProtEFHYedrespPRREP-s , Accordingly, Thl
and T}Q SR aFe Qgséaa&a witle BiffePOR Gind unB?lltﬁBio EJ&?%E&&? ptic

ul cer, acute i dney al l ograft rejec |on
[0002hne>lplaai|dnm, rtlee:dweéwmqﬂmﬁ mhéypq af meqllasstmedxated by a different

cytoklﬁg lgg{l'g@%l zgfxgﬁﬁéﬁly I Rad’ ﬁeserﬂa{iﬁ)% fiaf Ii-%s g{&%t@ $1d Wifferentiation

ers rh genetic y suscep
and mmm&tam(xﬂlahfl ocksVbh lederelopriféi. despmSIIag%nIhstS antd THN-.gamma are

n n r nate i S syndr
the ctRRRYcehl 350 S0, G OPBBRRLF o T Wy, ARy, e cytokines
themselyes eﬁusrm: aspﬁsﬁr\msanzl n{:@(ﬁﬂé]feé’dtacle systemi that ariveg Thupoletization and

p new therapeutic treatnents

keepsgﬁg a“‘é?g §8’i’h‘?‘1 A%t %ati ng the various conditions
[0003ps s ORtilatcells vdré hinvehet aiiC ale Tputhoberesie| dfulavariety of organ-specific

differentiati For f..these co d|t| ns. the
autoimuppRe, H90JeTya RIS GiTeash nﬁﬁlew&aﬁ%rfy d?wﬁ%d&@aat geer, acute
kidney &lf&pralit R€jbdtion, ARd hihépliided pdcafteBnatd@MMsIan doliftast, allergen-specific
rationale for the devel opnent of strategies for the

Th2 respopsgsyarstreapensitle don ALPPIL CRSP TR &0 EeSRHGAUY ssusggptible. individuals.
Moreﬁgm%sggémggﬁ/&ﬁg@ﬁ antigens predominate in Omenn's syndrome,

idiopathic pulmonary fibrosis, and progressive systemic sclerosis.

[0004] 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
differentiation. For many of these conditions the currently available treatment options are
inadequate. Accordingly, the Th1/Th2 paradigm provides the rationale for the development

of strategies for the therapy of allergic and autoimmune disorders.



SUMVARY OF THE | NVENTI ON [ 0005] As descri bed herein

the present invention provides conpounds of fornula I
wor200R398t3 Rc Non{ N-R8 R7 QJR RN R6 X\  R5PCT/US2007/012261

wherein: Qis -C(R)(R2)- or -CH=CH (cis or trans);

R and R2 are independently selected fromH, Cl_3

al kyl, C2-4 al kenyl, or taken together are Cl.6

al kyl i dene or C2-6 al kenyl eni dene; each of R3, R4, R6,

and R7 is independently sel ected from hydrogen and

methyl; Xis nsUMMamnY OFTHENVBENTIONenyl ene; R5

fovos| 5, PREAUysoaybolt Tl ol soauingtl il ndolyd ol 8 K

pyrrolyl, and substituyted with between 0 and 5
substltuents i ndependeny| selected from Cl_3 al kyl,
Cl- 3 al koxy, hydr ory. al kyl thi o, cycl opropyl,
cycl opropyl et hyl , —R8 is b, nethyl et hyl ,
propenyl, (C 1.3 al al kvy, (C 1.
alkylthio)C 1.3 alk roxyal kyl , phenyl,
benzyl, furyl, pyrrolyl, N—pyrazol yl,

i sot hi azol yl, isooxazolyl, , or thienyl;
wherein R8 is substituted wgih bet er70 and 3
substituents independently s & gom met hyl,

ethyl, halo, Cl-3 al koxy, CB-3 aNkyIt (C 1.3

al koxy)C 1.3 al kyl, (C 1.3 alkykthlo)CH 3 al kyl, C1.3
hydr oxyal kyl , (C1.3 mercapt oal kyl \Y®fenyl , benzyl,
furyl, imdazolyl, pyrazolyl, pyrrolyl, .isothiazolyl,
i sooxazol yl, pyridyl, thienyF, pyranyl,

“mcﬁgﬁhydropyranyl tetrahydropyranyl and cycl opropyl ;

agh of Re, Rb, and R is |ndependently sel ect ed

an
QiS—ﬁKBﬁKRQdeg@H;Cﬁ&dﬁﬁﬁymﬁnﬁéthoxy, benzyl oxy, fluoro,

R! anf f]izogrg un@éﬂeﬂ@entﬁegem@t%gﬂl HICTE L% 26 D Aike AN or taken together are

ph en0ﬁ¥
Ci.¢ alkylidene or C¢ alkenylenidene;

each of R3 R®, R6 and R’ is independently selected from hydrogen and methyl

X is methylene, ethylene, or propenylene;

R® is phenyl, quinolinyl, isoquinolinyl, indolyl, furyl, thienyl, pyrazolyl, quinoxalinyl,

R8

naphthyl, or pyrrolyl, and substituted with between 0 and 5 substituents independently

selected from C,;3; alkyl, C,;3 alkoxy, hydroxyl, C,3 alkylthio, cyclopropyl,

cyclopfopylmethyl, and halo; '

is H, methyl, ethyl, propenyl, (C;3 alkoxy)C,.3 alkyl, (C13 alkylthio)C,3 alkyl, C,.3

hydroxyalkyi, phenyl, benzyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl,

isooxazolyl, pyridyl, or thienyl;

wherein R® is substituted with between 0 and 3 substituents independently selected

from methyl, ethyl, halo, C,.3 alkoxy, C,.; alkylthio, (C;.3 alkoxy)C,.; alkyl, (C,.3
alkylthio)C,.3 alkyl, C,.3 hydroxyalkyl, (C,.; mercaptoalkyl)phenyl, benzyl, furyl,
imidazolyl, pyrazolyl, pyrrolyl, isothiazolyl, isooxazolyl, pyridyl, thienyl, pyranyl,
dihydropyranyl, tetrahydropyranyl, and cyclopropyl; and

each of R% R® and R® is independently selected from hydrogen, hydroxyl, methoxy,

benzyloxy, fluoro, chloro, amino, methylamino, dimethylamino, and phenoxy;
or one pair selected from R? and R®, and R’ and RS, taken together, is -O-(CH,)-O- or
-O-CH>-CH,-0O-;



or one pair selected fromRa and Rb, and Ro and R
taken together, is -O(CH2)-O or -OCH2-CH2-O; 2 WO
WQeM7n13189813 PCT/ US2007/ 012261 or a phar naceut PCEUE3007/012261
acceptable salt, a Cl-6 al kyl ester or am de, or a
C2-6 al kenyl ester or amde thereof. [0006] In other
enbodi nents, the. present invention provides a
pharmaceutical conposition conprising a conmpound of
formula | or a subset or exanple thereof. In certain
or a pharhwadevtivally, accépalle saltae €litsi ally! estarposimidenor 8 Gigellkenyl ester or
mnkhiﬂq edf eating rheumatoid arthritis or multiple
scleérosis. [0007] O her enbodi nents provide use of a
[0006]c onmnuthenf embodithents,, th:. pr&sexhs aétvemtion emmtles a pharmaceutical

compogitiieimnriing f fefpound fEialL 1 Br ERAbERPT Biimpshereef. In certain

embodﬁxhenussﬂleoﬁhzﬁma&mﬁumbxﬁﬁos’imsmﬂ asdful for tfeati) Théurhsbtoid arthritis or
i anﬂgle thereof, in the nmanufacture of a medi canment
multipieCIqrAYS r eat ment of rheumatoid arthritis or nultiple
[0007)SC! Sl SmbollAMR] pFdVigE uBE RIFCA ToRipoli® off R#@ila I, or a subset or
i nvention are di scl osed herein. DETAI LED DESCRI PTI ON
examply-thepsef Ain\thepamiattr i medicamepEndn efftaip embodiments, the present
mventQ%%rBde?ﬂé Us8 Q)@%]coﬁ:%ﬁﬂ&' B forfuld Rict d ﬁﬁ?&tdr%ainﬂfél tH8Rof, in the

hose described general |y above, and are further

manufmtu{?sqfraame@cwewfe theieratmentiof r @mtmmmwsmulm sclerosis.
spe he

[0008] %tﬁér éypé&% ?ﬁlﬁgl%ﬁ%ﬁgﬂ’vfﬁﬁ%n %’I%)?ﬁs if ﬁss ot hier wi se
|nd|cated [0010]. As described herein, conpounds of

oeATEEHESCaPBY OF ¢ ghet L ByBe N oy ik Ai¥enTION

A. Defjrivionsl | y above, or as exenpllfled by particul ar

cl asses bcl.asses C t he..igvention. .In
1000910, - 335iRpoupR B Pyeitn FRAGl” ot pbotGiop (e abole, and are
furtherr ﬂhnb&a:tedfhyt ﬂmefen’fbodtrﬁgﬁﬁl, Subehrﬁhﬂcﬁmlemsaaxgi siciestdistddeticherein. As
FERL ﬁﬁ?ﬁ% adlc Qf a eC|I bstituent. Unless
use SEeHé °|in8$ efintjons;s SUFPHEFAEde a
[0010]SUbAS Heseribed dbrefg onspmts towtﬂaé) ﬁrﬁleﬁﬁ&h tnha@“optﬁodah? be substituted
roup, and when nore than gne position in_any ¢

with O 0 EhofE SURSHIEIS.<H . (3 it SPSHRIH SROFEIYIPRAVErSr 8 cxemplified by

particul g hdsks! 80bclasks Gn8 EpkdiedAthe RRVEntibR d 18 gOAkRal, tHd¥@rm “substituted”
subst i t uent may be either the sane or different at

refers &q dh¢; replacamenty of daydspgrm rqglp@lsofn asgiMen isfryetpre; with the radical of a
specified \éhﬁétﬁﬁ‘&ﬂ l@)ﬁléég 'oﬁléral‘i’s%rﬂxﬂiggtear 3 Slﬂ{sﬁ{”ﬁé@%&(xgtrﬁ%sﬁ‘a\;et?gubsmuent

result 1n the formati on of stabeor
at each @ubsmmbbmmmﬁ thHeQgroup, arisewhen morg tthasl ehe pasmgs éy any given

 structl?€Hilybe Siftfhifited Rith MRLUALS ohd AlbsFhfnd YrecitP LA Sfldifed group,

the substituent may be either the same or different at every position. Combinations of

substituents envisioned by this inyention are preferably those that result in the formation of
stable or chemically feasible compounds.

~ [0011} The term “stable”, as used herein, refers to compounds that are not substantially
altered when subjected to conditions to allow for their production, detection, and preferably
their recovery, purification, and use for one or more of the purposes disclosed herein. In
some embodiments, a stable compound or chemically feasible compound is one that is not
substantially altered when kept at a temperature of 40°C or less, in the absence of moisture or

other chemically reactive conditions, for at least a week.



al tered when subjected to conditions to allow for
their production, detection, and preferably their
WO ewonsasy3 purification, and use for one or noPET/US200TI@€12261

pur poses disclosed herein. In some enbodi nents, a

stabl e conmpound or chem cally feasible conpound is one

that is not substantially altered when kept at a

tenperature of 40C or less, in the absence of noisture

or other chemcally reactive conditions, for at |east
[0012}31 weHie. teﬁmwallﬂﬂﬂﬁrltaﬂ&ligr@m' r usz&edﬂ(eiiﬁﬁbmemﬁsoaba?ig'hhehain (e,
unbran Q é)%lfnk %fl onr <iyc lcwdmg{]%rog‘n% ain 5h%§bs %‘];nc l%galy sHafed. 2In certain
embodlmhtspalntyﬁgmps boritainhbtcn6 t:mabmasommnm ethet ynhadnmeatse dlkyl groups

dn certai enbodi gent. | k a| n_|
contaipl, 3 3B SER 0 R SF1 SRS GRS P! Brdigs Sontain 2-3 carbon
atomsC 8Ad @h Rjef oihdr CorSbingas dk@AnBroups c&htaﬁﬂ 12 h@ibon atoms. In certain
enbodi nent s, ‘al k){, groups contain 2-3 carb at ons,

embodipgnisy theetery efb Ik HegHoUP a FTS t@r@o@ﬁé {SEPHP.dls0 known as

carbo&?y@feborE)ﬁ:‘hﬂﬁ&y 005 Cik12bfbup€ TROMHEGHE Ry, té’iﬁylt eﬂrgf)yl 1sopropyl and
[ kyl ™ or alkyf group” refers to a cycl oal Kyl group,

cyclompmd known as carbocycle. Exenplary Cl_3 al kyl groups

ncl te i »
[00131CyC ’%%stggsl l%)’l{enag 3?5/ %8{)2 %TJ]’U aI E.gﬁg Mérema'}%srs to a straight-chain

G.e, \g!bmp ed)abranslwi loe cx¢lie hydsoearbon gh@n that hpgjbne ehmone double bonds.
h r C dr bo
in oo e ORRRS" Sl GRRE honBfin 1S ST REBEL N sl it

embod;mot;tl, Mﬂnsfl guolmsnyodntgino 3k cexbonaatnmd; 4nd anbyet atlpnmmbodiments
a3 e, SHRGE AL A RN o SRR PRt ke
refers & & smyighgehaipbydrotirbon h2v13 g ¢t konblzatbonds, alwcefatedyp 4s0‘diene.” In

t her asp th ter al k refgrs.to a str ht
otner ERBPATH: Ghs 8 RATT G Fuc YR B AT if agtyeloafkny! grou.
Exembl&f'}ecs.d aIl@n}’;lISgrodbﬁ Elﬁ:ludd JCH:@CHS,T -GHHCHH-OHp (aso tdferedabras allyl), -

eyl Criacagiirs ey i ERyoR e CrhriERe ™ it cnec,

andcymfgq -CH2CH:CH2 (aI SO refered to as allyl), -
CH=CHCH3, - CH=CH2CH2CHS3,
[0014] crhﬂmta@dﬂkoxm @r¢é )?H‘Wé‘hlﬂ iy |useqd @eml} reffas taram alkyl group, as
prev101§iyk@éﬂhed Sached Ky lihd bﬂnmf)ﬁscdﬂﬁ@rg chh fhidugh %e({x%'g&‘? ('@tﬁkoxy”) or
% group, as previous defined, attached to
Slﬂfurﬁ ‘3likylthia) atembon chai n through an oxygen ("al koxy )-
[0015fuI fAE uged‘eﬂe'féﬁht meQex%ﬁnfﬁ@myléngoétﬁ% z;q' B?Eﬁ’é fbfexttBQhe bivalent
opyl ene re

met hyl ene and p er to
mOletissv@Hent-CHm@Het and - CmQHzCHﬂ—mp@nvebmd CHZCHZCHZ

esp r
[0016L ﬁg Iué%&é hgre}r{j 0(9& Q%rg%:etﬂ%ﬁg %etﬁg% E}égl%f a Inb"ﬁtenyleﬁle refer to the
bivalent mo:etles -CH—CH— -CH=CHCH,-, -CH,CH=CH-, -CH=CHCH,CH>-,
-CH,CH=CH,CH,-, and -CH,CH,CH=CH-, where each ethenylene, propenylene, and

butenylene group can be in the cis or trans configuration. In certain embodiments, an

| ethenylene, propenylene, or butenylene group can be in the trans configuration. .

[0017) As used herein, the term “alkylidene™ refers to a bivalent hydrocarbon group
formed by mono or dialkyl substitution of methylene. In certain embodiments, an alkylid_ené
group has 1-6 carbon atoms. In other embodiments, an alkylidene group has 2-6, 1-5, 2-4, or
1-3 carbon atoms. Such groups include propylidene (CH;CHZCHé), ethylidene (CH3CH=),
and isopropylidene (CH3(CH3)CH=), and the like.



bi val ent noieties -CH=CH , -CH=CHCH2-, -CH2CH=CH ,
- CH=CHCH2CH2-, - CH2CH=CH2CH2-, and - CH2CH2CH=CH-,
wob@ralmsaxh et henyl ene, propenyl ene, and but enyl/esm07/012261
group can be in the cis or trans configuration. In
certain enbodi rents, an ethenyl ene, propenylene, or
but enyl ene group can be in the trans configuration.
[0017) As used herein, the term"al kylidene" refers to
a bival ent hydrocarbon group formed by nono or
[0018]di alAs/useslubertint tite mlo‘falhatyﬂiylbmi ereféms toex bivalent hydrocarbon group

enbodi d b
havingS R B By oAE Sotrieh P mR B iRer RS Ehlih afmetnytene. 1n
certainerfibodinfents? ad alkenylidend g@@l;blm Bb @Hibon%tmhs glmoéthsr embodiments, an

atkensYine il BER Poforieo Erks (6165 GEYon 3PS nASFPRNE 0 G spect, an
alkeny?i@@r?é 1;398&3 dBGEl'eme Mﬁlry m@ﬂﬂ;deﬁé g6 @& fRRIe"CH,CH=C=,
Cbeé%}e tern1 alkenylldene refers to_a bival ent

R BefpH=rapd GH ol GG HEH M1 e bonds
[0019]f or r@éju&ﬁ HEPé?H tHeE té;hfa‘l‘(t(,%kylséé@rtdr taH’héiémregrs 12 @{l %ﬂ@é ester or a

certain errbo i ments, an al eny i dene group

Cis a&ca(i gendatvdese ench Go-h@Alkylngreup e s defigpd abpk@n;ﬂucaeﬁes alkyl ester
group@&rglb?ﬂtf@ﬁ)rgmﬁa Cﬁ.é&ék e);:d{C(_@r?- %r F‘[E%IF?ZC?% X Such Ci¢ alkyl amide

Accordi n

groupstiyg (9if ¢h la (17 ﬁkWG(ﬁ@th(ﬂenelkgk)G(fﬁQ)NHcl ude

CH3
100201 R e i N St T SR e B ek tog G atkenyl ester

or a C3 Calkényll dayide evdtesy eavh Gy alkényl gf@upsistas defigsd sbavek \Such C,.6 alkenyl

cser it elo e hrELCAREMDRIRES 10, b0~ son i

alkenyd aoties gmups afe dfhike formiudd @z(sﬁlkeﬁ)ywm( af)C,. Mkérﬁ'l)(ﬁ—O)NH-

10021 o, RIS R Py Rpp o nBhes ps ¥ 8 BRs P Bpighl sroups o

moleubaaeﬂaeddﬂﬁew@?dllbarme Bonvdmior lﬁﬂll(ﬁi}e feadidy the Iﬁamel ﬁ'@:ﬁtleﬁ to right, the
am de” refers to en est

point §f p@AHPeat i dvitet OF Safoioesls B Helhs A Gapd islecf the name. For

examp&f th §FodP O((E;.; §1ds)ty)@23 Guah) kqexdnacmmrtherremq the@nblecule at the -
the formula (C2 kenyl OC( =0) -

alkyl end, eﬁwl?@(ex@mles 159@He me oxmﬂyhergnqhg é)ogqtd{fp'«gtagh@ent is at the
ethyl é?)ﬁi Bxlﬂc?mfeﬁf ?i\o( Qgexﬁ tﬁé Sy bt Meehimehe is Ak ﬂ{e(gmﬁe end.

al kenyl) O N 1 Unl ess indicated otherw se,
[0022howelﬁrelr-%& mﬂ@amhﬁwems\eh%@ kivalent grougris escried by its chemical

formul4? i.rg:!lﬁ(ﬁﬁ% E\g tehmi a?%%ﬁh Fnéxgélésq}q’dfcgﬁ:t fi)‘}tnz,ee’rﬁ g@lll ‘#tg%%?erstood that the

r ea rom t . to ri
attachxamematshwadtfrqm lefhgo right. &y wap Qfmxempllee wlsenaX itshéleCH"CH-, X is

vk A6 05 Wy BBOcorE oy R G and X i
attach¢dht» Rf)htehuhghahandmde mbﬂwheend Furt her exanpl es

[0023161nCI ess {Wh E&’ éln &#ﬁgr F tc{}mcﬁ%& ﬂ%&qg{ gr%: zhgg %br%eaﬁ{ too]mclude all
isomefit (@gh Eﬁﬂitxdn‘ierﬁt diablerei)li’ﬁdi}it &idl 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 Q group of formula I comprises a double bond, that double bond can be in the cis (E) or
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

compounds of the invention are within the scope of the invention. Additionally, unless



[ 00221 Unl ess indicated otherw se, where a bival ent
group is described by its chemcal fornula, including
wQ a7neasid nal bond noieties indicated by "-," PET/HRINT/012261

be understood that the attachnent is read fromleft

to right. By way of exanple, when X is -CH2ZCH=CH, X

is attached to the nitrogen of the hydantoin core at

the |l eft-hand side nethylene and X is attached to R5

at the right-hand side nethyne. [00231 Unl ess
othervaisé etatids stre¢tatasdiepittedibereirearecdpi uieant toanelude zpmpahsds that differ
only igﬁg@%néersg%éﬁg&' ééllge oxagnore s%?({ﬁéalﬁ' %nrncggcrl] OPrar%: ?gﬂg rel}rslcple compounds
having tirerpresgint stmactusss lencdpt fex, the meplmoemmait ef hyytregeh dpdefiterium or tritium,
' configurations r eaqb as trL ent.er Z)..and (E .
or the GBRIRPANITR it A Sashl b 2ong D CapIcrES SBHRM A% SHFaR e Scope of this
inventiGMESwch tOmPBuAdS Aree Iﬁbﬁdl,nﬁiﬂt exank}flée, aé @alPtigalotgblOfor probes in

fornmula | conprises a double bond, that double bond
biological a358¥$-n the cis (E) or trans (2) conformation.
[0024)Ther £ Qs& héreli)|tRe MrRisCURRNEMRA “thea®MRINA ‘AeatiB’t réer to reversing,

enantiomeric, diastereoneric, and geonetrlc (or
alleviatings Gl g Pnsgtxel iakibme; the progesnto fe ofpaYRingr @ disease or
disord® hdidyclibEd RGRRE stoH?:eedll%éﬁHlEhQ ntreétpkﬁtsﬁap bR aaW u%@tered after one

stated, all tautoneric forns th conpounds of
or mofqyERtPHA have dwetlmeﬁl tln@ﬂs@@p@osﬁn@m trearoent; may be admlmstered in

e LI E R —

individelipstoz do the ensct aof @ymmnnéam in bighthef a dsteryngfosymigoms and/or in
. f n ' I nc e Qr
light %)Q g%%eq{c I:f lothegn%\:}é% egﬁlﬂ? ﬁc%?éor %éeg(agmgﬁ m2 ﬁQJ(;) Ebe dcontmue:d after
symptbmsihlage tdsehpdeﬁ:e rekampleuto tpruevest exdalot thferrrred:dm:nce

repl acenent of hydrogen by deuteriumor tritium or

the repl acenent of a carbon by a 13C or 14C-enriched
B. Cowgolands are W t hin the scope of this |nvention Such

n f for ex I nal yti cal I

o025 R G Enitodicii thsimecfent VAGon iroGsiss  colpotied gt formula

herein, the terms "trggment,"” "treat," and "treating"

refer to reversing, alYleviating, delaying the onset

of , inhibiting therpLog , Or preventing a

di sease or disorder 3§ egcribed hgrein. In sone

enbodi nents, treat S admm stered after one

or -nore synptons have devel opeq. |€ ot her enbodi ment s,
Nyeg@ibsence of

treatnment may be adni ni st®red
synptons. For exanple, treatnmep A
to a susceptible indivjduaﬁsprlor t ort he onset of
synptons (e.g., in light of _a>k stery_gf synptons
and/or in |ight of geneticRor ot her §uscept|blllty
factors). Treatnent nmay al so be gontinued after
synpt ons have resol ved, for exanpl®5to prevent or
delay their recurrence. B. C?npounds

wherein:

Q is -CR")Y(R?)- or -CH=CH- (cis or trans);

R! and R? are independently selected from H, C,_; alkyl, C,4 alkenyl, or taken togethér are
C alkylidene or C,.4 alkenylenidene;

each of R> R*, R®, and R’ is independently selected from hydrogen and methyl;

X is methylene, ethylene, or propenylene;



[ 00251 In one enbodi nent, the present invention

provi des a conpound of formula |I: Ra Rob._ ~ R Nom Q
WORMBRB R7 RN R6E x R5 | wherein: Qis -Q®/ysKa)/012261

or -CH=CH (cis or trans); Rl and R2 are independently

selected fromH, Cl1_3 alkyl, C24 al kenyl, or taken

together are Cl1-6 al kylidene or C2-6 al kenyl eni dene;

each of W R4, R6, and R7 is independently sel ected

from hydrogen and nethyl; X is nethylene, ethylene,

S is phenpl, qpmbyhy;ln Boqinlih ) ﬁﬂolﬁQﬂ:l—ﬁl B LSRRI ] é]ﬁﬁxbxallﬁ@l

naPﬁﬁhgﬂ ¥y59& | noifu@%mtﬁcg% Il%glvl r%d m%§1?bs¥18.}en;s mXependently

sel&&feﬁcﬂ‘dlﬁ C13alkys (st dlkotkyg (ﬂlyﬂtd)@l ®L,vitieythio, aySlopropyl,
subst i ﬁuent S i ngependent ly selected fromCl_3 al kyl,
CYlPPIORy) dBelexyl, Cc1 3 alkylthio, cyclopropyl;

R® is BYakORT, QBWI g%ﬂyl (@r.lq ah&lxg)cﬁﬁalk{}l Et. Jakitio)&t 3mﬁcy1 Cis

B beRY)
érfmal 3b%wylﬁm¢mmolm, iinilagaipk porazghvligpthiazolyl,

i , pyHE | WEdRY! , i nmidazolyl, pyrazolyl,
= sot% az E'T‘ Y‘ an(lpsooxa>z/ol yl, pyridyl, and thi enyl

wvBersim 8s isybssifited  with é?Gt\qunho taed \lesubstitugnts ipdependently selected - -

SO, WSSTERECCL MchR E ShpiE R cs ao c
al koalylthio)X1alatkytl, C(-Chyéroxahlkyl t(ﬁﬁn@)@r«lap@oakjd)phenml bénzyl, furyl
P S . 53 ) S RN e, o,
i SOOdihSldermnﬁy teteiiay droplranmyl; land rﬁyﬂam}dpyl and
I 1 AT R RN r—
behﬁﬂﬁkﬂ)&ﬁfo@@,@hloro}@tﬂfrﬂ;(yiethylﬁhhﬂz( gimethylamino, and phenoxy;
or one pair selected from R? and R®, and R® and R®, taken together, is -O-(CH,)-O- or
-O-CH,-CH,-0-; '
or a pharmaceutically acceptable salt, a C,.¢ alkyl ester or amide, or a C,¢ alkenyl ester or
amide thereof. ‘
[0026] In certain embodiments, Q is ~C(R")(R?)-, wherein R' and R? are independently
selected from H, methyl, ethyl, or taken together are CH,=, allylidene, propylidene,
propenylidene, or ethylidene. In other embodiments, R' and R? are independently selected
from H and methyl, or taken together are CHy=. According to another embodiment, R' and
R? are independently selected from H, méthyl, ethyl, or taken together are propylidene,
allylidene, or CH,=. In certain embodiments, each of R' and R? is independently selected
from H, methyl, and ethyl. In other embodiments, one of R! and R? is H, and the other is
methyl or ethyl. In still other embodiments, one of R' and R? is methyl and the other is H.
Yet another aspect prdvides a compound of formula I wherein one of R' and R? is H.
According to yet another embodiment, R! and R? taken together are propylidene, vinylidene,
or CHy=.
[0027) As defined generally above, X is methylene, ethylene, or propenylene. In certain
embodiments, X is methylene or ethylene. In other embodiments, X is -CH,CH=CH- in the
trans configuration.
[0028] In certain embodiments, each of R> , R*, RS and R’ is hydrogen.



benzyl oxy, fluoro, chloro, am no, nethylam no,
di nmet hyl am no, and phenoxy; or one pair selected from
wdR200ansbsRb, and Rb and Rc, taken together, is PCT/US2007/012261
-0 (CH2)-O or -OCH2-CH2-O; or a pharnaceutically
acceptable salt, a Cl-6 al kyl ester or am de, or a
C2.6 al kenyl ester or amde thereof. [00261 In
certain enbodinents, Qis -C(R)(R2)-, wherein RI and
R2 are mdependently sel ect ed from H met hyl, ethyl,
[0029]or tAxicerdihg getdmremlnozh@ﬁt; Raisl plherxyenqaunqﬂuqﬁ,yispdmnehnyl indolyl,

T AT A T —"

selectedrfrdsmhaatliyhgﬁéthexy, &rydrﬂjI,:broﬁm; dhld»rcngmtia:h’mm h@dicordmg to another
y sel ect ed fro

embodfiefle i phigply Ringfinila SeuBHEY hdnsclye GGG R haPhhyl, and

substxtﬂ{édY\lvit!il PREvec 0 &APF subdtitGets ﬂidép@tiﬂiﬁd? seRted s hy@fogen, fluoro,
and R2 is |ndependentl sel ect ed rom H_.met hyl

methylaﬁaeté?w hydroxy¢ freck bromR dilfsATtain Gpkodiments, BAds RbéR, quinolinyl,
1soquulx'$lu@‘i‘dnfd3?yl°h|i}9f mﬁnﬁ.ﬂ%ﬁﬂo r q%ﬁrmﬁdalm N o§tda¥> hth9d, :‘ﬁ{d substituted

nmbo |nents one of 'S netfy
with bﬁte’qun 0 and 3 éantmnt%@éemndsnw selested mw@nd mrethoxy, fluoro, and

bromo Oﬁmtﬁer eB&i ngi RO 1 Ef%ﬁ gﬁggxo'h g &BS )‘;i' %gcghf?olmyl, 5-

anot her di frent get
lsoqmmluw,l 3-drdndyl, N—wmytﬂéﬁedolyhrS-QHBmxa{imO,ZYllapbtthfqr rPediaphthyl, and

substltgfelae& ef le}{s%tutxd 'V%MTBL%O i 3? arr%% ?dibgft%entg 1{1?1?:[endently selected

ene Certa
from mathsrl hylbthoey, hlld btdm Glrtbxbrlll othet smb)édnmentf}l—&tltt:ﬁhbnylnhavmg the

followgnrr]gg%%!)s ngxn its? eu(,% h&g 028 r]tx?slltg% dnrygr%%?n methyl, or
methoXy Hﬁlﬁ@@ﬁ’éslﬁ&& Bad Iﬁﬁ}i[idg&ﬁ,&ﬁé’ﬁ@ﬂ,&@ﬂeth{)@()ﬂgﬂe S&pb@ttdmn @ccording to

anothef e cRt ig) 2y I-im RS g easP S Sgipstpprymhenst, 3.5

_ dimettBighenyRst l2-h9@6xw3;51dimﬁm&%h9nﬁnd 3 Jsdibsithyiuends . 2-methyl-3,5-
i nd eipen ently selected fromnethyl, nethoxy,
B brono, fluoro, and chloro. According to
[00301an0tA&brdxﬁ§bQ&“ Hﬁ@t emBédxh:fenPhGRW| qui nAkthPly | ethyl methoxyethyl
i.soqui nolinyl, in qU|noxaI|nyI or ht hyl, and
methyatywthytuhwomthylb étyﬂmlmoaﬂd bgnaylp o mlwemf soptlonally substituted.

Accoralﬁgqe%eﬁﬁ} b%ahﬁé;&ﬁg f AMREl0e®1, HMy@thg] rwefnayi or phenyl;

oxyl, brono. In’ ceftfarn enbo

wherema)hegygﬁewlonal@ puhstitutgd mthupymwlml pmlolyl nlacﬂeytlam embodlments

His II st | ’t%lﬁwj@ﬁﬁb W@gﬁogﬁﬁg hglysu @?Iﬁgﬁé@wem, Ris H,

meth)’l, mih,qde ydradygthybl @cmdlwvdiwhetlhyﬂtlll ptheh smpodiments, oR is methyl,

nbodi mrents, R5 is phenyl,
ethyl, %%ﬂmx b?‘ﬂg Ol‘ﬂé ?no inyl, 8-quinolinyl, 5

[0031] In certam embodlments each of R®, R® and R®is independently selected from

dime

hydrogen, hydroxyl, methoxy, benzyloxy, fluoro, and chloro. In other.embodiments, each of

R? R®, and R°® is independently selected from hydrogen, methoxy, and fluoro. In still other

embodiments, R® is methoxy or fluoro. According to another embodiment, R® and R are

methoxy or fluoro. _

[0032] According to another aspéct, the present invention provides a compound of

formula I, wherein:

Qis —CR"R-; .

R' and R? are independently selected from H, methyl, ethyl, or taken together are CH,=,
allylidene, propylidene, propenylidene, or ethylidene;



i soqui nolinyl, 3-indolyl, N-nethyl-3-indolyl,
5- qui noxal i nyl, 1-naphthyl, or 2-naphthyl, and
weuwstisesus ed or further substituted wth betwertT/0SBNT012261
3 substituents independently selected from nethyl,
nmet hoxy, and brono. In still other enbodinments, RS is
phenyl, having the follow ng substituents: fl uoro,
nmet hyl or hydroxyl at the 2- position; hydrogen,
methyl, or nethoxy at the 3-position; and hydrogen,
each of & i}, RSpandiB{ kohydragen; he 5- position. ' According to
r fluoro 3, ' 5-dinethyl phenyl,
Xis B&%‘%r o&%&g\gﬁorné?ﬁé@ ényl 3, 5- di net hyl phenyl '
> is phémydy guineBn{; dsdqﬁidubmyp hﬂdqllyl Ghinexdilinegl, kol naphdtyl, and substituted

mﬁ}r[%hv%&? 3o} SRR Plenpfndy seigk o methoxs,

hyaﬁi:dyylbmnaenhcyrb,aﬁw&nepoyethyl hydroxyl propyl , benzyl,

R s S L et NI,y SESL L By Srotpropy, benzy,
or prekyAXftiondlly stwsstitted é&rdeeémsad in payug%;m pmopoﬂnzydd i's

tlonIIy substitute V\Athprrolyl prazonI In
each ggﬂ &uR‘l eamgog' néningdeperndsnily ogh ogen, hydroxyl, methoxy,
beﬁ%g,gplfwo}(p%ayémorgr (pyrazol yl) phenyl I n other
nment s Is H rmethyl, ethyl, hydroxyethyl, or

[0033het Hisopeding| to apother pspest.hthe BreSenti invanison meEovides a compound of

fi Wlrein: €t hyl , nethoxy, ethyl, or hydroxyethyl.
omu{%‘[%ll 1n certain enbodi nents, each of Ra, Rb, and Rc

Qis—CRDRMpendent |y sel ect ed from hydr ogen, hydroxyl,

anciTFh Qr%)%crlﬁﬁgggé%#o ggfecé%ic q-‘l aﬁg%@l o&&ak%i{]toigether are CHy=;
each qfliﬂelp%mfemd R’ sdiydedged; f r om hydr ogen, met hoxy, and

ot her enbodi ments, R is methoxy or
Xls"ﬁﬂ@g ';‘-i‘&e&Fd?rn‘go{’%nyé?ﬂﬁ'her enbodi nent, Ra and R are

5 is phemdx ;{umbhﬁj(ll,l Ggoquirddlingp ]mé@lgn rqihﬁ@(dhﬂya roat iphtiad pasd substituted

t 4 rg?é rfmdél s Stllgt%réfsg) 1(1% 1??‘?%??3 nc]rg&i‘]&p@ hydrggénmﬂuoro, methyl,

métﬁd@pe}\@dﬁ&yl)éna@r&ﬁbed fromH nmet hyl, ethyl, or taken
R® toget her, are CH2=, allrlldene propylldene

is pflo pRathyly e, hefﬁl%‘/ﬁw desneyL. gonphotyly viegeingphenyl s optionally

suega%wsz@a@qmﬁar yfan@3, R4, R6, and R7 is
en i's rretmilél ene et hyl ene, or propenyl ene; R5

cach qRLREAPH K- G indapeniemily selociest Hor RcoBsth Beityany, and fuors.
[0034]3“' NP3l oelr géctmE Bt sent itHleRHES brdHidda c\%rfp@und of formula I,

etween 0 and substi tuents I ndependently sel éected
wherefr:om et hyl , net hoxy,

Qis—CRHR)-; | -

R! and R® are independently selected from H, methyl, ethyl, or taken together are
propylidene, allylidene, or CH,=;

each of R®,R* R®, and R is hydrogen;

X is methylene or ethylene; .

R’ is phenyl, quinolinyl, isoquinolinyl, indolyl, furyl, thienyl, pyrazolyl, quinoxalinyl, or
naphthyl, and substituted with b.etween 0 and 3 substituents independently selected from
methyl, methoxy, fluoro, and bromo; and

R® is H, methyl, ethyl, hydroxYethyl, benzyl, or phenyl; wherein phenyl is optionally
substituted with pyrrolyl or pyrazolyl.



hydr oxyl, brono, fluoro, and chloro; R8 is H nethyl,
et hyl, nmethoxyethyl, nethylthioethyl, hydroxyethyl,
whyarasgipr opyl , benzyl, or phenyl, optional | RCT/US2007/012261

substituted (as described in paragraph [0030]); and

each of Ra, Rb, and Rc is independently selected from

hydr ogen, hydroxyl, nethoxy, benzyloxy, fluoro, and

chl oro. [0033] According to another aspect, the

present invention provides a conpound of fornula I
[0035)hermi certaip erabedifrien)s( Bit) presdRit inveaitiBa pasadesnal equapoaid bij/formula I,
selected fromH and nethyl, or taken together are CH2=
M- each of R3, R4, R6, and R is hydrogen; X is

Qis —-¢RhRYre, ethylene, or propenylene; R5 is phenyl,
inolip ui pol.in i ndol yl, qui noxalinyl, or

one o ?R é}/slgﬁﬂé VRS yl\/ﬁrtefpﬁetween 0 and 3

each cﬁfqti’sRP [IRfeRLSRY [‘sdﬁﬂ%‘%@m ly selected from hydrogen,

quoro neth I met hox dr oxyl and brono; R8 is

where

S is Rhenyb haying t}g_q fg}lpwmg,g.} |ﬂuoro gg,t,lthor hmalro‘gmgwhe 2- posmon
hydhse! Hleﬁﬁﬁ Wlmétﬁoﬂpit' tB@ 9 1t1c§1u Qﬁ& }gdi'BRgé’n, &ﬁ‘%, or methoxy at the
pyrrolyl or pyrazolyl; each , an I's

-PW%@@%ﬁ@éntly sel ected fronwhydrogen néthoxy, and

R® is thbd [%tlg[lqgg’tﬁbx)y%hl n&tl#s%uwt of the present

|nv n provides "a.co f formula |, wherein:

[0036]) i sIt-WRby (appyeciated thatdalmrnb@mnnkepehdmtaryd sebodasses] described
f 0 h re

shove plTsiin T MmN ponPlh UED DBEIRRGTS o,
aiﬁ:ateﬁilars comgowgisof forkula Iraed sot Ifexmle irothe @xla;dpﬁm&pctli?ﬁl argl in Table

1-2, ?2% “chg‘i%%ml’bfﬁ ﬁgé n{;)cl?rﬂg, urids P?g}?gﬁm‘ﬁf “rngme but are not

limitedwdesti t uted with between 0 and 3 substituents
i ndependently sel ected from met hyl , met hoxy, fl uoro,
and bronbeand R8 is H, mnethyl, e |, hydroxyethyl,
benzyl, or optionally
substi t ut §

and pharmaceutically acceptable salts thereof.

C. Uses, Formulation and Administration

[0037] Pharmaceutically acceptable compositions. The compounds and compositions
described herein are generally useﬁﬂ for the inhibition of Thl cell formation. In particular,
these compounds, and compositions thereof, are useful as inhibitors, directly or indirectly, of
the T-bet signalling péthway. Thus, the compounds and compositions of ihe invention are
therefore also particularly suited for the treatment of diseases and disease symptoms that are

mediated by Th1 cells and/or T-bet signalling pathway.
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100351 In certain enbodi ments, the present invention
provi des a conpound of forrmula I, wherein: Qis

WO GRIERR) -; one of Rl and R2 is H and t he otPer/Us®07/012261
nmet hyl or ethyl; each of R3, R4, R6, and R7 is
hydrogen; R5 is phenyl, having the foll ow ng
substituents: fluoro, nmethyl or hydroxyl at the 2-
position; hydrogen, nmethyl, or methoxy at the
3-position; and hydrogen, nmethyl, or nmethoxy at the

{0038]5—F)C[ﬁidnie(]ﬁnlcamd' Ebodimant, hiyd corﬁf)dmﬂd.s aidt dompositizink \if the invention

RN NN O Y —

and c@b&éﬁl&{%darb Qfaﬁidﬂxlzﬂl}eué‘e‘fﬂt fMtaatiag 0P qtdesingdhy saviditl Ibf disease or
combi nat i on. nplary_conpounds of formula | are set
diseas¢ gymptoms w@c@ﬁ% ms!hége dehatisignalimg nathway e 1- 2,

[0o39jPe! Oke LRHS-gaREAH SH b %x.@rra& fSeP heldlS HEAROANARInRL, ereferably a
the i nvention incl ude, ut ’are not limted to: -~o

mamm@l andcmot prefarably 2 bumnpy, patieetnrawbiectal ts t hereof . C.
[0040];?1 €9n c'é rﬂ%cﬂﬁeﬁt@ ddﬁﬁ:@}&h? H\/@Bﬁ&p FM&Z] %composmon comprising

arnaceut i Yy accept e COITpOSIt ons
a compoupd uofifommalacbnpds i athem smbddiserit$ etheh present - amvention provides a

compc%‘i:tﬂ)%r ?«Lx{lﬁngﬁgfaﬁg ff%e cB%poUF 43 Eét' ﬂhoB %llesc?lalgd 2. According to |
or mati on. particul ese conmpounds
another aspass,ithe presenthisvention proddesseéathpastioméoptising a compound selected

from ERERPY FreTOtiE hhinnolio: BRRIAR, R BIGL. 0P Apserdine 0 vet
anothdrnggett, the pesent 1?M1tehq1tevxdé§aécq&iap¢sm¢h eéorhprising h:edniponnd selgcted
fom EIGs14E, CERs s« ERATP P RROPIS R ST M s10594, ER-
819649@111131%3!965@ 1810839 18&81@{3@591320&7/00%22&%0&%3&1 the present

1nventmn Svidesca 'ggélpg{lﬂgn”?cgwd' g tcg%@%ﬁ{ﬁ gf p?@gm ER-819595, ER-

8195941 IEQ&Bi%zﬂf EMIwe%lER-slbsstleEi-bﬁBsgl HraBI 961, ER-819593, ER-
and t hus the conpounds and conpositi.ons are

81965§a|ap¢ c%*&ww%semstlﬂ dithery gmbpdignests, |f§§s@rﬁm§, ippention provides a

comp&%%f bsaﬁpﬂﬁmgl Bmpolhd sElesRaSFomYERLOTB0AS BRCE PJGRY, ER-819646,
T-bét signal ling pathway. [0039] The term’

ER-8 1'9§§§,| ER{-SISHIO}' FRoBERG67, &]géQj] hERESIIQGO ER=813652, ER-819688,
ER-8 1%&)%&@9833! ﬁxkal PR&B19628. Yet another embodiment provides a composition

comprising a compound selected from. ER 819-891, ER- ER-819772, ER-819771, ER-
819770, ER-819769, ER-819768, and. ER-819767. In certain embodiments, the present
invention provides a composition comprising a compound selected from ER-819556, ER-
819557, ER-819558, and ER-819752. Yet another embodiment provides a composition
comprising a compound selected from ER-819877, ER-819878, ER-819879, ER-819882, and
ER-819763.

[0041] The term “pharmaceutically acceptable carrier, adjuvant, or- vehicle” refers to a
non-toxic carrier, adjuvant, or vehicle that does not destroy the pharmacological activity of
the compound with which it is formulated. Pharmaceutically acceptable carriers, adjuvants or
vehicles that may be used in the compositions of this invention include, but are not limited to,
ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such as human serum
albumin, buffer substances such as phosphates, glycine, sorbic acid, potassium sorbate,
partial glyceride mixtures of saturated vegetable fatty acids, water; salts or electrolytes, such

as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium
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manmal , and nost preferably a human, patient or
subject. [0040] In certain enbodi nents,. the present
WO pwensdsen provi des a conposition conprising BCT/US2007/012261
conmpound of formula I. In other enbodi nents, the
present - invention provides a conposition conprising
any of the conpounds set forth in Tables | and 2.
According to another aspect, the present invention
provi des a conposition conprising a conpound sel ected
chloridl¢ Cn‘imEEhl&l 8dRdidaF$1i8d, Ombgneshith 8dQli&le, pdRyGhYl pPrrolidone, cellulose-

ER-.8 0 yet ot her ect
based | Sittanter. ., pelvERIeS sifsnbe y-RORkEEh: RORRE et PErymetsyiceilulose,
polyacr91aps3}| Rehxes,| poliyetlylehe-polydRyBidpyitae-tibtkS pOBttrs, polyethylene glycol
E%%19543 ER- 819701, ER-819544, ER-819594, ER-
and waqggh7 ER- 819657, ER-819659, and ER-819592. In other

[oo4zprrbqehamaéeimcaﬂw REGHBIE salth STHeOEbrRpSUAIYESE this invention include
onposi tion conprising a conmpound sel ected from

those Ehnss%fg@n prrmgeaigally preeptobls 1inopganis gag prganic acids and bases.

Bigs 810 Galabl ERR dals . inEfRa8 12 patkd WginafeR
E 4819604 artate, benzoat
e P e o P bty |eot§ﬁ} errb%i(!jllarrenatsg e Denzoates

benzemselsfemtm nv bisulfate, pr bulydate, a cittatp osi camphoraapr i smnghca'sulfonate

et IR R EoRLAOf e EpSaR e, o, ramrt,

glucoliept81LAR) 1, glE&réﬁlﬁﬁﬁﬁateER-gmm kemBePgaE83, heptanoate, hexanoate,
hydrocl;lﬁggég 6(?13%1ro romn 4&%(11%10%1(? R ?%grgrox et\ﬁ%es%ﬁ%;lat%r lactate, maleate,

malonat:er;pnethaheselfeuﬁte;d%ﬁmphﬂﬂl&n&lﬂfoﬂ% nERtmﬁR, awa 2oxalate palmoate,

. ER-8197 9770 R- 81976 ER-819.76
pectingla, BTG FPPELY PP RHIRS PORE: BBl bropionate, salicylat,

succiriabd/ @lIfatetafirade,ithidsyfhats) IEykité andiusdbtmioate. NOtlier acilBuH as oxalic,
sel ect ed from ER— 819556, ER- 819557, ER- 81? % at.nd .

while Bet uy gnge VeR,p Wﬂg}cagmﬁq ¢ 'B?’b in the preparation of

salts GSUTAP st ifddrmedRiigY 1S wﬁx@nﬂ@m;ﬁﬁheﬁadtﬁd Qffvention and their
ER- 819877, ER-819878, (ER-819879, ER-819882, and

pharnERcl&mlﬁseccqpmﬂq?wtﬁé itiepsatohar maceut i cal | y _

[00431C CePLIAD HEri vl FoR ,apﬁFli;Hié@é‘ thas@’ intRlHeC hikali! fie@ll S(el®, 3odium and
non-toxic carrier, adjuvant, or vehicle that does not

potassiem).r allalineceasthy meial ofeegyi BvEnesiEmy| qrymemunt laad Nhffaunalkyl)s salts.

This 1Wv£xthdwgﬁeeh{nsi'o§s Tt HH%}%%’HORW@S&E l?:les t1F]-<:onta1mng groups of

accepta carriers, uvants or
the coroponnuls disclosgst bewpmsu wa@snsmofoﬂtsnl@lq: raredispenible o:lrua@ts may be
I dt i on exchangers, al um na,
Obtmrgptb numa tg{:?r{%“%ﬁ IeC|th| n, serumproteins, such as

[0044hunebhes e¢mnposaidm miofi; theu frfresens uhm:latimwe smayic he agdministered orally,

posoISEED B SoRG (AL S PESRE HALRGE Py o v

implafietit yesapioits, \Thiteterns alpagenterak| est nsyldylhes:m sinchudeas subcutaneous,
intrav qv.ggg: gemsul f i : il SOdI ghygiragg (Pviéis Eraétemal intrathecal,

intrah@p¥ic] h&%&s’forﬁ@%@%ﬂ@&éﬁiﬂ #fidction or infusion techniques. Preferably, the

compositions are administered orally, intraperitoneally or intravenously. Sterile injectable

forms of the compositions of this invention may be aqueous or oleaginous suspension. These
suspensions may be formulated according to techniques known in the art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation may
also be a sterile injectable solution or suspension in a non-toxic parenterally acceptable
diluent or solvent, for example as a solution in 1,3-butanediol. Among the acceptable

vehicles and solvents that may be employed are water, Ringer's solution and isotonic sodium
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chloride, zinc salts, colloidal silica, nagnesium
trisilicate, polyvinyl pyrrolidone, cellul ose- based
waeamstizasees, pol yet hyl ene gl ycol, cycl odextri nBCT/EsmbidTION2261
car boxynet hyl cel | ul ose, pol yacryl ates, waxes,
pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners,
pol yet hyl ene gl ycol and wool fat. (00421
Phar maceutical |y acceptable salts of the conmpounds of
this invention include those derived from _
chloricmwhﬁt&ﬁe ulrd adiition, ezt ftddooilsnaoe ganventionallyemployed as a solvent or
d bases. Exanples of suitable acid salts
S“”““ﬁ §e8tet ate, adi pate, al ginate, aspartate,

[oo4s)ben mtﬂﬁs pubjsi3g e SBlhi P AiRe® oil th&bé amployed indlédifig synthetic mono-
citrate, canphorate canphorsulfonate

or di-glyrerids® nFatte avigpiyrh e oler atid apd its 8lysride dorivatives gee useful in the
prepar8iifiAOL a1, s afeqraﬁ&hﬁphafrﬂﬁeélﬁkﬁn -aBbdpEAIE B RAM 8s olive oil or
| ycer ophosp hat e, %, ycol at e, hen1su¥fate heptanoa e,
castor [y amtaély mtﬂlG‘Fd@ axyeilated HersionsniThese pij pltions @& suspensions
t
may af2d BEGL X SORORRH bIcBRAt Bluenf S Bisfersi, ith s callROARIAI collulose
. or simglax d&persnm@eatsethapabrmmmonlyp@ed iim gheeforpulationfoft pharmaceutically

acceptg?lggis%%ggrﬂ%gqﬁkﬁfi n?“@ [5irds naét{ Csh?é %anoﬂ vaphd: commonly used

sal1c tartr
surfactantso sydrest Bweenss ﬁbatseandmlherrﬁimda:m‘ymg agerds bebxoavm&ktuhty enhancers
which 3HE 00880 0KAL LG 1 (LS AL d B LISHREL XBR)y accentable solid, liquid, or
3 rorfoRiysefin ditmafiptifi O RRECHERY aspepipbls tolid, liquid,
other @smfm mmayodlso Balided fos ﬂ'feLﬂurﬁtses of formmdlitivhe s i n

obt t he conpounds t he inyenti and t
100460 e Bfhinage ALY cupthuthle AEmRPSRR SO plton may be orally
adminis®24d In 2ak teralthe atsepethbld AByapePioRl indludidgl Has nbhdikiitd to, capsules,
al kali netal (e.g., sodjum and potaSS|unE@talkal|ne

’tabletse aaﬂpﬁoqfeP%pe{lgorés or nsé’&ﬁé’éﬁsuni“ rC?ra,jf use, carriers

commahl§Yhsed indlude- 1act3§14 gnd QYR kiakth. amgnsamgsagms tsQéh as magnesxum
uaternlzatlon of % basi c nltrogen contal nin
e

stea.ratsf are;3lgo Mgrﬂge@ r gxal @dppistrationygy & capsule fgorm useful diluents
mclud@'l!ic‘téé?:l M 8ried cOinSREHS| WienPd, ﬁgy&i SusPBYsidi ar@k?&fth&%dfor oral use,

by such quaternization. [004 The conpositions o
the actiyroingredienttis corpbined avithranpulsifyiagandisusrendingasantsy | If desired, certain

sweet&ﬁ’ﬁf %@5311 Ir cfl nh@E%éC Cah%g afs%rl%yadd pl cal | Y

rec asa vaglna y or via an
[0047] nplﬁalmxeah\reéxsehwpharmairemmaﬁy accgpiabde cempositiens afgbi$ invention may

be adrﬂlﬁ%s?érgd Ex{]ﬁ-{e%% o?lég tsﬁ?xqgs%%é reétglt dhYifii8Hton. a'll'hese can be prepared

ranuscu ntra-ar ra-synovi
by mixing rthes agamt lwith mSumbﬂmnah—;mtatIug eﬂmqpamtl that is 3blidi lae socom a¢ mperature
intracran ction o usi
but hqll_.}}dg?t éFctB empteir,?gure o ege or%“%ll g)r it i &népo rgv gf%p}eydrug Such
matenammaneé cdidmébalktbij{ beéswax! andvsoitysihylgne Qtyedslsj e injectable
of the cog?ﬁ3|t|ons of this |nven ion nma

100481, ., Fheo PAieE RN 3, AcoBRSbiEn S BROS B S3subaagnay also be

admmrsaefe@&oﬁleajwl &SpeiaRy Golich BE tRpdtesh Weﬂl‘rkﬁﬁlt kR€wled Breb&er organs
art u3|nﬂ§§U|table di.spersing or. wetting agents and

readll)é ﬁ%“ﬁéﬂ

intestiflYtract. Suitable topical formulations are readily prepared for each of these areas or
organs. _

[0049]  Topical application for the lower intestinal tract can be effected in a rectal
suppository formulation (see above) or in a suitable enemé formulation. Topically- -

transdermal patches may also be used.
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al so be a sterile injectable solution or suspension in
a non-toxic parenterally acceptable diluent or
waelowasesi3 f or exanple as a solution in 1, 3-but BerEdsmN7/012261
Anong the acceptable vehicles and solvents that may
be enpl oyed are water, Ringer's solution and isotonic
sodium 12 WD 2007/ 139813 PCT/ US2007/ 012261 chloride
solution. In addition, sterile, fixed oils are
conventional ly enployed as a solvent or suspending
[0050)ediKom topid@U appliaatiohd)i the phaposeasutiaalyy lakbeapthtie xothpositions may be
be e ed i ncludjng synthetic nmono- or . .
formuf§fe s SRR S i olafind YiS A eoffiRenClaspendi or dissolved in
one orgmyrecdrtiersdaldryiadsi foe sopical adasihistration bhthe qungminds obthis invention
. of injectahles,, as are natural . .
includg byt 478 ot Hamtﬂ/toaae@ﬁfaé Sille g1id Petzolatiny, Whits pgtrolatuny, propylene
glycol 2pd196x ithyles P iyl proplend e icompou@x pill¥ikih€d wax and water.
versions. These qil solutions or suyspensions, may also
Alternaiiygly, the phagnaceutisally agceniable ermpesHons, cay %ep@r@gi/ﬂ'?d in a suitable

lotion V¢Clledi donthany ThE Rklive tbmpoR&ts s9§pe‘h'¥i&'l lofrdistoRRA" iRl &Yk or more

agents that are commonly used in the forpulation of

pharmpeeatisalbie aedeptable cardese ble caerigrs inclugdepbut ase notlimifed to, mineral
oil, sgfﬂi#g' GRSn AR AraiL S e EbNELetfiO r@ﬁé}% %’ ﬁ,e Ocetearyl alcohol, 2

surfactants, such ‘as Tweens, Spans and _
octyldededagol; pemzyl algohokandrwitenavai | abi | ity enhancers which

re eq.. h C e -
o051 ¢ AR TBRBRHE it e LRI gyl compogions mes b
formubhtsbagamicpomeedimuspensiansha isenicf pil atijusted stapide seainef or, preferably, as

solutigé%:,égg%qq%n:ﬁgggH[ 9\?5%%&?%%%@{1%%? u{/iwgt@lolg%g]‘%?{ﬁ Fz)ltpargsle(lgvative such as
benzyhikuniurat ehkeiden amfteaiadively, afre piphtHabmitoangs oy npharmaceutically

i ncluding,. but nqgt limted.to, capsul es tabl et s,
accepta G HMPOLTons b HrLoBRulat ip A AT FHeD 2 Felo .

[0052] abl Hies phaimaeedicallyCaccepfabice E6mp6sitioaloy thisethveiGdbniGRay also be
,Lactgif and corn starch. Lubrjcating agents, such as )
administerR Sy pasak pergsl (g, inrlation.s Such ;ﬁogmq53l°aaa@aprqpafed according to

techniQhéd walHndin! frAtHeORt 0T phamBSstRal B5rfulatif bhd shdyUBOiptepared as
_include_ |l actose and dried cornstarch. \Wen aqueous )
solutienssise falinsn smpteyipg denzEld alcgholopp [othes esuitablee prcservetives, absorption

promdt&g kS EhRREe .bﬁmggi 1H@gﬂ%xtoga.t%m'&,%ﬁlﬂr '3¢he? anmﬁﬂldgoﬂﬂ)ﬂizing or

~agents. If desired, Certain sweetening, flavoring or
dispergipg @g¢my agents may al so be added. [0047]

[005310“'0:3%1?% ér\é?érybl?',t {iﬁ PRRLIBGRY 'rlf%%/e%t%g& g%?@éiﬁons of this invention

ons of i's inventio nistered i n
are fornmaated for orfal admimastiationi es for rectal adninistration.

[0054@“.e CaRoB% of h?e"(forn?;?ounHX of I8 %eBF RS th‘Q%. [y B¢ combined with
ui tabl e non-irritating excrpi‘en At i S sof g ar
the carmernmébteriplsriatproducelaitorhpogitich it arsgladosagayformtwillevary diepending

upon € FLETFelbh! oFF e BorASE S, 5P AGhERTRURAC  btRiany, e
compdsitiorst shoubd be Foyrfialated §DEHHI|a dbsagehelr baxroesih i0o@l L-y100 mg/kg body
weightidsy bF 2 iahBoloF o be admintutercd to a pAHER! rectiving these compesitions. In
certain embodiments, the compositions of the present invention provide a dosage of between
0.01 mg and 50 mg is provided. In other embodiments, a dosage of between 0.1 and 25 mg
or bétween 5 mg and 40 mg is provided.

[0055] It should also be understood that a specific dosage and treatment regimen for any
particular patient will depend upon a variety of factors, including the activity of the specific

compound employed, the age, body weight, general health, sex, diet, time of administration,
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adm ni stered topically, especially when the target of
treatnent includes areas or organs readily accessible
whyoorapaseanl application, including di seases of PeTES®YB)12261

the skin, or the lower intestinal tract. Suitable

topical formulations are readily prepared for each of

these areas or organs. [0049] Topical application for

the lower intestinal tract can be effected in a rectal
suppository formul ati on (see above) or in a suitable

rate of reemnim,r drigatomabinafion amd ithe judgansitlexfnthe tosdtinigephysijan and the

be us WD .2007/ 139813, PCT/ US20Q7/ 012261
se"‘3"“[y '6‘f R—‘S?""ﬂ%‘pﬁ}g%ﬁsed’ﬁb‘f% éﬁ% ‘g t*’d‘émﬂ‘ﬁé’& hERaPYH pf the present
inventRAC &Pt | CorfiPERINGH twmhsllsasayieﬂﬁxd fupbAihet pattictla® compound in the
sui tabl e oi ntment containing the active conponent
°°mpc§{}§°ﬁ'ended or dissolved in one or nore carriers.
Carriers for topical administration of the conpounds
of this invention_ _include, but are not limted to,

nstesraf| Cammounds gud Fhaemecauticaly acrapiablerampasitions,
[0056fJr OPY_bENEr-b&k l‘.ﬁﬁzlesseBthp LR gé’ 'aeﬂ'ﬂ sﬂé@iﬁ@%&(ﬁéﬂﬁﬁbﬁ Bfctor that is a

onpound, enul sl fying wax an Al'ternativel

key regletopiod e EBATIE Blagoe:come; . B 2800t pbs el I00- 6 moGR2000). T-bet

| o
s s AT 5 0 S B e SRR SRS e, nduce
interfenon-gampiasprodudion, ceditept pelespedabh2 celly mte the, Tisupathblag. T-bet also
contro?saw %ﬁlg!l%] g OldggflOlp %Cﬁﬁ ' cell% ' a@ &gﬁi ag 9% é:g]lp %E "i'lllne innate immune

n nonostearat e, sorbate
systeng £t ey NKueells andtdeadsitic a¢ltso h@d:qord?inglyc tl;tbctaﬁandtm:lt ,mhxbxtors of the T-

ber siiatfie, RalRRY | EAFITE coophiiid s o SRRbHn TRy Bression) e

therapéwticaliyaisefhlda balawing awd-astie emnemnses Iaﬂdttbérlefbre [l of value in

steq. ster.il e saline, .or, r.ef er ah ol I ons
treating P SnE el ditgaSesy Furty S5y rHeimaRa B fin i BRGRIE StletoRis
[0057P" VAddoedihg a0 bhesﬁibbatme\fﬂ, thd Ghvertion eiates | talakaBihdof inhibiting the

chlorjde. Alternatjy for gphthal m c uses, the ,
formation, Qfp IB1¢ ells| 10y a hio imaébﬁag!rﬂa rROSRRTSIRg dherten, ©f contacting said

blologfir NSl With a AbnPptndESY this! GhveRtioREbF @ @&ﬁmm{l&o%@inpnsmg said
he pharnmaceutically acceptabl e conpositions of th
compquidlent i on may al so be adninistered by nasal aerosol

[0058P" '/ﬂ&lﬁ%‘réﬁh? R4 méﬁ@ﬁexﬁ%ﬂiﬁﬁhf R vahforPeBREY 8% method of directly or

accord “‘t echni ques wel'l -known in the art of

mdlrefpiharln@betmg @gtivityrofulthe i hetansignallingh @athmayaire da djological sample

compr?ﬁﬁ#htoﬁép !op céxﬁLlét Haglseachrgi %(%r ot IQE%Q’ lwtﬂl C@J}Réo@{d &ttnfpsrmventlon

1k preserva ronot er
or a campresitien ¢nroprvsaing sdid compourid.uor ocar bons and/ or ot her
on [ aJ‘ I g rsi.n e
[0059{:0 0\5‘%‘5 k;glgl‘t F}§l§ ieé?laﬁ%“%bﬁt ,hgsr u egfr l?rgrgelj tulxgu%%y Withiout limitation, cell
culuuea:mepxmdmltsethemqubiopsledsn;ténalmhsmnad/ éom amammal or extracts thereof;

and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts thereof.

[0060] According to one embodiment, the invention relates to a method of inhibiting the
formation of Thl cells in a patient comprising the step of administering to said patient a
compound of this invention, or a composition comprising said compound.

[0061] Specifically, the present invention relates to a method of treating or lessening the
severity of rheumatoid arthritis or multiple sclerosis, wherein said method comprises
administering to a patient in need thereof a composition according to the present invention.
[0062] In certain embodiménts, the present invention iarovides a method for treating

rheumatoid arthritis or multiple sclerosis by administering a compound of formula 1. In other
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are formul ated for oral adm nistration. [0054] The
anount of the conpounds of the present invention that
worenp7hsosedonbi ned with the carrier material s teCpUsmoD@ 2261

a conposition in a single dosage formw Il vary

dependi ng wupon the host treated, and the particul ar

node of adm nistration. Preferably, the conpositions

shoul d be forrmul ated so that a dosage of between 0.01

- 100 ng/ kg body weight/day of the inhibitor can be
embodiohents| ﬁteq:restnt vanpiab peoideser miethodgfor resting a T-bet-mediated disease,

ertain epbodi eng

as desGRRBERHAE Y agrhiniOhg aly STRRAERGS 1705t forth i el 1 and 2
Accor@inghetanether aspeoi] tl’iﬁgjpxamht Shvemioh prewides aiméthddrfooh’eeuing rheumatoid

arthie o, BRLE efhir B S HECHPER Repbowrgosisered HoppER:#1972¢, ER-

819758] ER-$1®7500ER 15749} BRI87SHECAddoedip 3698t anvther as Fect the present
{ r eat nent regi men for an%/ particul ar patient w .l
inventpm, PreVidEsoR Eethad ey tsp %cr#lsv@at% orthatis g% Faultiple sclerosis by

admm?éiéﬁﬁ@ 3 )éo %oﬁﬁl? sSB&ed fitdm FreRPosyd th@j Eﬁ-h@%e ER-819701,
eneral health, sex, diet,

ER-8 leéM,nEBt §L5P4n ER-§ 10643, KiRoB196°9% ﬁﬁmvsz@mmi&@éfz In other
lﬁ,e trg&g&h' 190 tftw dmL £t \Cedting afhu&%%m arthritis or

atlngpy3|c an an severity-o
multiple s¢lerosisdry @ﬁm@éﬁ@iltgea sgmppuand eclectdh roanBRn81 5952 ER-819597, ER-

81964901‘!?%’1]%79 5?%@8&95 feEﬁ's? 6(541 éﬂﬁl&ﬁgp%ﬁ ?L%S and ER-

e en upon 't
8196480 nhostilt iother ehisbmhménts:ottpomd@t anvjerﬂmarmm{s iaceethpd for treating

rheuma?ou?.p }1? 09%1 g%il%Faero %)5% 1§nné Bt O Hrs%fe%?e% from ER-

Spec anscr ct or
819602h &BR- 8$9&89 kmy 810646, aEmsm‘ssshﬁKrmgmz BR%IS&%@? EBaéd 9601, ER-

81960351]-:36?@2{%%/ e% ﬁ?ﬁggﬁl{ ﬁl%ﬁﬂﬁ ?33{3 i&%g( 20§$R-8T9Ef§ Yet another

embodnhﬁﬂﬁ?ﬂivldé@bﬁo\h&& d mbﬂfoaeboﬁc@mgme@ﬁa@;d arftishitesSor multiple sclerosis

I nterferon-ganma uct j redirect paolarlz T

by adgypistering 3 COMPORR gﬁ‘ §r°mr 5§%t31§r8596 O%%ﬁﬂ?‘z?d% ER-819771, ER-

81977bFPEmmgprmhsqwm ail ER8819767¢! 1, ce&am/veiﬂboaﬁnédﬂs the present
cells of the i nnat e i mune system e.g., NK cells and

inventiih mrwlfi%s @emeshodafer treating yrhewmatoid agthritis der @ayltiple sclerosis by
admuﬁéiéliuk}g LO&Gin : ,zé %E%e@%orﬁ'ﬁﬁaéﬂdsﬁ@ RRLEVWRY 7( IEFEBYO893T and ER-

n?{ounds It T-bet expression) are
81975t2he &p@mtihelalem}voqmrmprpwdbalaamﬂwg fov dreating rtheurmagoid arthritis or

multif)f SHERRR%y ﬂd}guﬁﬁ&fl QrcSm?omgci :sé/lr@+]t98 fioh ERL§/”Ig779 ER-819878, ER-

at'e | seas eumatoi d arthrit
81987QnERﬁ&N9LSB%J@dsERf8r18§63; [ 0057] According to one

00632 50 e KRIEA B BB, B oo, e

followaagr}:dxemplnsparessen dotthe &t shpoudd heonndurstomy tbati these examples are for

ll]ustgﬁl;&eglg)l%'lgﬁ%g grx{ay eag%mﬁtgp 103? '%D%J%&j flm}tﬂ'll {snu\)/\?er}x fog 1h any manner.

For example, in the claims below, where compounds are identified by a number "ER-xxxxxx"

»

o

embocgfu

'_r(t

herein, the compound is intended to be inclusive of that compound as both a free base (or
salt-free) and any pharmaceutically acceptable . salts thereof (e.g., as identified in the
definitions above), even if that compound is specified as "salt free" or as-a particular salt in
the Examples below. Additionally, where structures of compounds are depicted in connection
with a number "ER-xxxxxx" herein, and that structure contains a methyl group depicted by a
sinusoidal or "Wavey" line, that the compound is intended to be inclusive of that compound as

both a racemic mixture and enantiomerically pure compounds.
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conmpound. [0058] According to another enbodi nent, the
invention relates to a nethod of directly or
wo pe7nastd y i nhibiting activity of the T-bet spgrabionmgi2261

pat hway in a biological sanple conprising the step of

contacting said biological sanple with a conpound of

this invention, or a conposition conprising said

compound. [0059] The term "bi ol ogi cal sanple", as used

herein, includes, wthout limtation, cell cultures

or extracts thereof; biopsied material obtained froma

mamal or extracts th y ood, saliva, urine,

feces, senen, tears, %ﬁgﬁ‘ﬁ}élﬁ od’?bf | ui ds or extracts-

t hereof. [0060] AccoClendcdldCemnpoendodi nent, the

invention relates .to a.nethod of inhibiting the .
10064 o WGraWars SPRF(eg ofaCioRs avels CRMIed: Sibr 19, g fRmrys Liberator
instruriéitisuppliédi BY Bistage Cogpdraticili SoRehi Raloval wao baeied dublising either a

. .,.this invention, or_ a conposition conprising said _

Biichi g5y FYBPOTRIRS 6°F) 2 §150EYAS em*@,gaé r?éfa%)‘é?ém HYesaliad preparative
chromb®gfdphy Was daRHIAH Ring heWatdi§ atfopufifie@ii thstrlifent using reverse

sever i of rheumatoid arthritis or nultiple
phase IR cofumns, yader ¢ithe jagidis t neurab o9F Pasie gonditions.  Compounds were
estima®d M0 b 56694 Gurk CasPddRlifRél bl Ar&Lp&cERVAAS chromatograms. NMR

conmposi tion ‘according to the present invention.
spectra pggptecorded asingianV anidscl ki specwemgtessent i nvent i on

ro a 0 :

(065" ‘r%%ﬁal miZRIcA0 Ex%e;rﬁﬂéd{tm_ forrgﬁéﬁgrﬁ:gé @8%{95&5

c(ijst bf the present
I pl e sclerosis adm ni st Cc ouna o '

inventiagy argiset forth| belew.hén cartin\Cases. 0¥ pa3ig8lag compound is described by way of
/ / 26 j sent. i nyention

exampl:: HOWSVRE, W0 pBifeRAled i in, b, Bt Blrcs B “ilnds of the

presentlir@ation weas préparcdiih accdrdarssenwitlh yheesthemes aet expgrianentald described

-conpounds 1-70 set forth in Tables 1 and 2.

According to another aspect, the present invention

provi des a nethod for treSdhenge 1heumatoid arthritis

or nmultiple sclerosis by admnistering a conpoapd

sel ected from ER-819724, ER- 819755, ER-819750,

ER- 819749, ER-819735. According to yet arfdNne{ aspect,

the present)y invention provides a neth or NHeating

r heunat oi hri-ti s (MH,00,) WEHN scl er 0Si s

adm ni st gri ng|a conpound——setectes-from ERf 819543,

ER- 8195495 - 819543, HFOIMOB, ER-8195

ER- 819594, 'ER- 819647, ER-819657, ER-819659, i]‘and

ER- 819592. Bae ot her enbodi nents, the preseBbe

i nvention provides a nethod for treating rheunatoid

arthritis or multiple sclerosis by adni BR#1816@g a

conmpound sel ected from ER- 819595, ER-819597, ER-

819641, ER-819673, ER-819651, ER-819583, ER-819604,

ER- 819593, ER-819658, and ER- 819648. In still other

enmbqdj he, present _i nventi o rovi des a et hod .
10066} o, ERATLIRG: AP Hebieketoih ScPRF 1 ABo% Srafliney ef pomssium cyanide
(22.5 %CR(D.QBS)%&) B wakFi(50mmL P a8 ddded @rapWisdo v | emiiftesf fo0d¥olution of 1-
Boc-pipe;'idone (32.48 g, 0.1598 mol) and ammonium carbonate (33.8 g, 0.351 mol)_in water

below

(90mL) and methanol (110mL). An off-white precipitate began>to form soon after addition
was complete. The reaction flask was sealed and the suspension stirred at room temperature
for 72 hours. The resultant pale yellow precipitate was filtered and was washed with small

portions of water to give ER-811160 (37.1 g, 86%) as a colorless solid.
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819602, ER-819689, ER-819646, ER-819655, ER-819703,
ER- 819667, ER-819601, ER- 819605, ER-819652,

wWEER0819888, ER-819603, ER-819642, and ER- 81962BCT/W¥81007/012261
anot her enbodi nent provi des provides a nethod for
treating rheumatoid arthritis or nultiple sclerosis
by adm ni stering a conpound sel ected fromER 819-891,
ER- 819772, ER-819771, ER- 819770, ER-819769,
ER- 819768, and ER-819767. In certain enbodi nents, the
present invention provi dgéhemé®t hod for treating
rheumatoid arthritis or nmultiple scl ero&iﬁg by
adm ni stering a conpound sel ected from ERT81
ER- 819557, ER-819558, and ER- 819752. Yet g hedMe
enbodi nent provides a nethed for treating Naedmatoid
arthritis or grltiple sclaypasis by admni gterigg a
conpoundygelgtt ed from ER- 8119877, ER-819878)
819879, ER- 382, and ERg8I®763. [0063) In/ or
t he i n@&ENN descri Brd hEr ek be noo
understo e follow ng exaw%s are setr"tforyh. It
shoul d be er st ood t t hese exanples ane fo
i1 lustrat "W purposes 2@%9*53‘3”3?9 hot to benOnstrued™
as linm'tingthis inventiorf®® any mariner. .
exanple, in the clains bel ow, where conpounds are ’
i denti f esdsfimea nunber "ER- xxxxxx" her ei i5r-848039

nmpound i s intended to be inclusive of that conpound’

(0]
[0067hs DERBIB0BPcAs dapisteddn Schemne 2fabony, asuppansion of ER-811160 (30.0 g,
. ; t f .
o111 SHTISEHIERLINSIERAE 209%8 114500, ok oyl carson

(18.5 goAddmiol) Snspsetoint i (655 asl) was hedted mhden refluixzovernight. The reaction

soluticgﬁrv&alscégo?erd oalréoxh qu%Qr%t-Eéaﬂpérgﬁ £1 l Qgﬁceﬁggﬁ iR %lclty’ The crude
ere structures of conpolnds are depicted In"

orange q)rmht:t~ was disablv_hd dn aumiognal"dardunt 0L MTBEG(QBO mL)ansl sthalltamount of

neangl S 0 TSP AL By 58L L B8R ot @ o a o

colorlesst @itidedthich Was isoldtetds by evadiiurh [filtratiomp dhedfilber cdhetwasawashed with

racem c .m re and epantionericall u

small 3§roupis 26 84 o sad ded Prigso b ooy sis R BRGAS ERGE 35%).
Chem cal- Conpounds [0064] M crowave assisted reactions
were carried out using an_Enrys: Li berator = instrunent
suppl i ed by Biotage CorpoPeheme3 So| vent renoval was
carriggdoout using either a BU chi rotaryge@vaporator -
or a Gengy centrifugal evaporator. Analyt
pr epar at PMerat ography was carried out
Wat ers aogepurification instrunent using rewet
phase HP Cizomns under either acidic, neu{ral,Qor

a A

[ that

basi ¢ confji-t&Ons. Conpounds were estimted N
pure, as fet@nmined by aiehdiggan@nt of ELSD \H
NVR o O

chr ome®0g
N
r]l S H HCI
Boc |
ER-818039 ER-823143

[0068] 'ER-823143. As depicted in Scheme 3 above, to a l-neck round-bottom flask
containing ER-818039 (2.15 g, 0.00512 mol) was slowly added a solution of 4N HCl in 1,4-
Dioxane (3.8 mL, 0.049 mol). The starting material slowly dissolved over 20 minutes and a

colorless precipitate formed after 30 minutes. MTBE (3ml) was then added. After 2 hours,
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spectra were recorded using a Varian 300 Mz
spectroneter. [0065] Ceneral nethods and experinentals
wo e0o7ps®par i ng conmpounds of the present i nvenP@DOSANBE12261
set forth below. In certain cases, a particular
conmpound i s described by way of exanple. However, it
W Il be appreciated that in each case a series of
compounds of the present invention were prepared in
accordance with the schenmes and experinmental s
the reale®orwipchilterbe landvwaShék with IMOBE;INVhich pdvideHER 2820343 KCBI1 g, 99%)
MeOH N Boc Boc ER-811160 100661 ER-811160.
asac%ghlasg%gh?ed in Schene | above, a solution of potassium
cyanide (22.5 g, 0.335 nséthemerdwater (50nL) was added
dropwi se over 5 mnutes to a solution ?/fol
Boc- pi peridone (32.48 g, 0.1598 nol) and 3omoni um

car te (33.8'g, 0.351 nol) in water ( QMed

met han oel). An of f-white precipitat)e=began to
form so after addition was conplete. T ction
flask s seal ed and the suspension stirre room

t enper atw-r—i for 73sRpirdxybbhtideRll t ang Nyfel | ow
preci(g' Hvas f| I tglrag'q washed wi mal |
porti A 60 (37.1 g, 6% as a
colorleps s I [ d 17 WO 2007/ 139813 PCT/ USZ 012261

Schene O OOV OHN-~ N~ Br EMe
INH OVB H pg
ER-823143 '

‘ ER-817098
[0069] ER-817098: As depicted in Scheme 4 above, to a suspension of ER-823143 (41.5
mg, 0.000117 mol) and 4A molecular sieves in 1,2-dimethoxyethane (0.5 mL, 0.004 mol)
under an atmosphere of nitrogen was added 3,5-diméthoxybenzaldehyde (21.3 mg, 0.000128
mol) followed by triethylamine (16.2 pL, 0.000117 mol). The reaction was stirred for 1 hour.
Sodium triacetoxyborohydride (34.6 mg, 0.000163 mol) was added, and the reaction was
stirred overnight. Flash chromatography using ethyl acetate as eluent yielded ER-817098
(45.3 mg, 83%) as a colorless solid. | |
| Scheme 5

3 Br/\/o 3
N—< N—<
?ﬁ'“ 1 0 M of LIHMDS in THF ?jN\/\o

ER-817098 ER-817116
[0070]) ER-817116: As depicted in Scheme 5 above, to a solution of ER-817098-00 (50.0
mg, 0.000106 mol) and 1-bromo-2-methoxyethane (15.6 pL, 0.000160 mol) in N-
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N K2CO38, acetone _ N reflux Boc Boc ER- 811160
ER- 818039 [00671 ER-818039. As depicted in Schenme 2
w@bwva39ses suspensi on of ER-811160 (30.0 g, 0.RAWUsmD}H12261

3, 5- Di nret hoxybenzyl brom de (30.9 g, 0.134 nol), and

pot assi um carbonate (18.5 g, 0.134 nol) in acetone

(555 nmL) was heated under reflux overnight. The

reaction solution was cooled to roomtenperature,

filtered and concentrated in vacuo. The crude orange
methym}mthlidinoms(lcﬁ) sslo) 0.8d0imol) wasnadddd duﬁ)Mtlithihn'l\/lﬁBE.néeZEﬂdisilazide
solum%nnin tetr ofuran @nl]t Ofa fa per:]nexsclﬂrs Srgtavggsgp dr‘%  f S?8°C and the

reacti@s nﬁxtuﬁco bﬁfrédi Sﬁ'eﬂ'ﬁ)éhtd Thhiredctionsmixaoteatvasl cbyled aoUdbin temperature,

quenc%%m@é*%?r erfl Ig%%fcgq %g% Tes i t}f &%%\/ iThe ‘i{?JrfsE extracts were

v combIEEﬁ %8&3&h639m@9 watdr%2x) aﬁ&hﬁfﬂé AxMe TRE B gahlvblaidewa¥ dried over
dioxane OONH O NH |l H HC _ Boc ER—818039 '

magn@mtha@ filigrash angeogoentpted iy vagug. Hlash chromatagpphy using ethyl
acetaté‘Q@é’lﬁent?i‘oﬁdéd BRCKI ‘fIQW@Z Bahé o1Bok) Mloﬂ‘é&g bl ning -
15 g, 0.00512 nol) was sl.owy added a
sol ution of AN HO in 1, 4- Dloxane (3.8 nL, 0.049
nmol ). The starting rraterlsighe%é)gm y di ssol ved over 20
mnutes and a colorless prectprtate fornmed after 30

M MIBE (3ml) was then added. After 2 hours, 18
VWO ém3813 PCT/ US2007/ 012261 the reaction was
fi ed and washed with MIBE, which pMeRi ded
ER-B8231 1.81 999 S col orl ess id. Schene
P & ( g, Mg/%r/{/l : o
J/ 0 N '
N O THF, -78°C tor.t. MeO _(
O ~ TEA N N\/\O/
N : _ N~ -
OMe ' . OMe
OMe - | OMe
ER-817116 _ I ER-819543

{0071} ER-819543: As depicted in Scheme 6 above, to a solution of ER-817116-00 (91.6
mg, 0.000174 mol) in tetrahydrofuran (1.8 mL, 0.022 mol) at -78°C was slowly added a
solution of 1.0 M allylmagnesium bromide in ether (0.35 mL). The reaction mixture was
warmed to room temperature and stirred overnight. Mass spectroscopic analysis showed
25% conversion to product; consequently, the reaction mixture was re-cooled to -78°C and an
additional 1.35 mL of 1.0 M of allylmagnesium bromide in ether was added. The reaction
mixture was warmed to room temperature and stirred for 4 hours. The reaction mixture was
then cooled to 0°C and was treated dropwise with trifluoroacetic acid (2.00 mL, 0.0260 mol)
and then concentrated in vacuo. Triethylamine was then added to neutralize residual TFA.
Ethyl acetate was added and the crude reaction product purified by flash chromatography
(eluent: 100% Ethyl acetate) to provide ER-8 19543 (56.8 mg, 59 %) as a colorless solid.
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MO Ow ) O 0 N~/ ~ 3.5-di nethoxybenzal dehyde O
NH O NH NaBH(QAc)3, DMF N N Ove H HCl ER- 823143 Ow
WEER0813BAB [ 0069] ER-817098: As depicted in Sediens2047/012261
above, to a suspension of ER-823143 (41.5 nm,
0. 000117 nol) and 4A nol ecul ar sieves in
1, 2-di net hoxyet hane (0.5 ni, 0.004 nol) wunder an
at nosphere of nitrogen was added
3, 5-di mret hoxybenzal dehyde (21.3 ng, 0.000128 nol)
foll owed by triethyl am neSéiHemé&7L, 0.000117 nol). The
eec;mtl on was stirred for 1 hour. Sodium
I\{'rl acet oxyborohydride (34.6 ng, 0.000163 nol) was
s a@Wet he reaction was stirred CI\XGCS”' ght. Flash

chrwdt ogr aphy using eth etate as elyent yi el ded
ER-8170 (45.3 ng,Me2%) Hs a colorles lid. Schene
' O Ok O OON-1.0 Mof LiH

THEQ 0

PF116 [0070] ER¥317116: As depicted |
abo 0o a solution of ER 817098-00 (50.0
06 nol ) and 1-brono-2- met hoxyet hane (15.
0. 00060 mjlg in N 19 WD 2007/139813 PCT/ US2007 012261

OMe OMe

ER-817116 ER-819544
[0072] ER-819544: As depicted in Scheme 7 above, to a-solution of ER-817116-00
(100.5 mg, 0.0001905 mol) in tetrahydrofuran (1.9 mL, 0.023 mol) at -78°C was slowly
added a 0.5 M solution of 2-methylallylmagnesium chloride in tetrahydrofuran (800 pL). The
reaction mixture was warmed to roorh temperature and stirred for 6 hours. The reaction
mixture was cooled to 0°C, treated dropwise with trifluoroacetic acid (1.00 mL, 0.0130 mol),
and then concentrated in vacwo. Triethylamine was added to neutralize residual TFA. Ethyl
acetate was added and the crude reaction product purified by flash chrdmatography using

ethyl acetate as eluent to provide ER-819544 (66.2 mg, 61%) as a colorless solid.

eQ
OMe
o} o
N—/( | N—(

lodoethane
o NH NaH | o
: DMF A
N N
| K©/0Me ‘\©/0Me
OMe ' OMe

ER-817098 ER-817118

Scheme 8

C
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met hyl pyrrolidinone (1.0 nL, 0.010 nol) was added 1.0
M Iithium hexanmet hyl di silazide solution in
wo edorakogdy of ut an (0. 16 nl). The tenperature WaBCT/US2007/012261
increased to at 80C and the reaction mxture stirred
overni ght. The reaction m xture was cool ed to room
tenperature, quenched with water and then extracted
several tinmes with MIBE. The MIBE extracts were
conbi ned and washed with water (2x) and brine (IXx).
[0073]The ERAT1181 Ay depivszd inl rSicbdnc\BeabovnmgrEsdlunimBuf ER:217098 (2.85 g,
I 18 ed, qenLrat.
OOOé@hfno tog}rlgppﬁy sy ng & 8? (lace?g{t“éasaisid%%u%% lumrgyldréded(%d' me
0.009 FERnibly fdlfoweil by i6Toethdf¥) (758 QD] 0100936 Mbl). "I'Seheﬁiloﬁ mixture was
MO/ W MO OMBrO 4 THE, -78Cto r.t. MeO N N f
StlrredoavmﬂhA Waten wes yerpslowly addedomsd tharreprtion gnixture was extracted

severaFBnfel W03 MTBR7 Fhe WRrBE X actsAverd iRl il WaliiBwiith water (2x)
above, to a solution of ER-817116-00 (91.6 nuy,
and bging06le)s Fhs Jorganie elayerhwasodiiedn oyer, gnagnesipmo 3plfag) )filtered, and

concelg.htecr ?rrgg\)glgg? 3%}] Eﬂ %Pnﬁgxgzﬁlg%ﬁghﬁ g]rsiﬂ(éogﬂﬂgp S"létg_l_%‘eeluent provided ER-

817098é&§9|goﬁ6%)>asarcelmksssomar med to room tenperature and
stirred overnight. Mass spectroscopi c anal ysis showed
25% conversion to product; consequently, the reaction
m xture was re-cool ed to Scheme@nd an additional 1.35

Oof 1.0 Mof allyl magnesi um bronide in ether was

SMeeaction mxture was war rred to room

dture and stirred for 4 hours. VY reaction

m xt/ure was then cool ed 0C and was

dr opy gWIthtl‘lfB or etic acid (2. i 0. 0260
nol ) d then conggntrated in vacyp. ~ 1 ne
1) oil-added to PhEtgoald ¢ resi: dOAC TEA Zt hw_”

acet as added ,gft e crude reacti o
[ by flash —eﬁﬁefmt—egdr—a-p-hy (eI uent :
to provide ER-819543 (56.8 ng, 59 %@

S SOl bfke
@

OMe OMe.
ER-817118 _ ER-819651

col orI es " _OMe

[0074] ER-819651: As.depicted in Scheme 9 above, to a stirred suspension of 1 M of
magnesium in tetrahydrofuran (5.58 mL) was slowly added 1-bromo-2-butyne (414 pL,
0.00459 mol) at 0°C. After stirring for 2 hours (the reactlon solution remains black),

solution of ER-817118 (228.4 mg, 0.0004590 mol) in dry THF (10 mL) was slowly added at
0°C. The reaction was warmed to room temperature and was stirred for 4 hours. The reaction
mixture was then cooled to -78°C and treated dropwise with trifluoroacetic acid (0.95 mL,
0.012 moi) to cause the solution to become clear. The reaction mixture was warmed to room
temperature and stirred for 1 hour. The reaction mixture was concentrated in vacuo to
dryness using a rotary evaporator with a water bath temperature of 40°C. The: residual light
brown solid was basified with triethylamine (clear solid) and purified by flash
chromatography (eluent: 2% EtOH in methylene chloride) to provide impure ER-819651.
Subsequent repuriﬁcaﬁon by HPTLC (8% EtOH in Toluene) provided ER-819651 (128.8

mg, 53%) as a colorless solid.
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20 WD 2007/ 139813 PCT/ US2007/ 012261 Schenme 7 MeO Owe

MO OMCI( O THF, -78Ctor.t. MeONM ",--'--0 O
WABRATMBIIN Ove OV |I-q |-g Ove OV ER- 81711BCT/US2007/012261

ER- 819544 [00721 ER-819544: As 'depicted in Schene 7

above, to a solution of ER-817116-00 (100.5 ny,

0. 0001905 nol) in tetrahydrofuran (1.9 niL, 0.023 nol)

at -78C was slowy added a 0.5 M solution of

2-nmet hyl al | yl magnesi uni chl oride in tetrahydrofuran

(800 p.L). The reaction mxture was warned to room

tenperature and stirred for 6 hours. The reaction

m xture was cooled to OC, treated dropwi se with

trifluoroacetic acid (1. @h@ine 1@ 0130 nol ), and then

concentrated in vacuo. Triethylam ne was added to

neutralize residual TFA. Ethyl acetate was added and

tfagocrude reaction product purified by flash

chr olya aphy using ethyl acetate as eluent to

pro @ RMe 19544 (66.2 ny, 61% asM&83col orl ess

solig—Schemre 8 MeO MO W OV /O/

N- ~( . M%O A~ A~Br _(o
. N
N Mg . MeO N
o] THF, 0°C to r.t. .
TFA N
o N
N
o
OMe Me
OMe
_ OMe .
ER-817118 ER-819626

[0075] ER-819626: As depicted in Scheme 10 above, to a stirred suspension of 1 M of
magnesium in tetrahydrofuran (4.990 mlL) was slowly added 1-bromo-2-pentene (485.6 uL,
0.004106 mol) at 0°C. After stirring for 2 hours (the reaction solution remains black), a
solution of ER-817118 (204.3 mg,.0.0004106 mol) in dry THF (10 mL) was slowly addéd at
0°C. The reaction mixture was warmed to room temperature and stirred for 4 hours (reaction
solution remains black). The reaction was cooled to to -78°C and treated dropwise with
trifluoroacetic acid (0.85 mL, 0.011 mol) to cause the reaction mixture to become clear. The
reaction mixture was warmed to room temperature and stirred for 1 hour. The reaction
mixture was concentrated in vacuo to dryness using a rotary evaporator with a water bath
temperature of 40°C The crude product (light brown solid) was basified with triethyiamine
(clear solid) and purified by flash chromatography (eluent: 2% EtOH in methylene chloride)
to provide ER-819626 (110.2 mg, 49%) as a. white solid.
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ONaH O\N~~ DV NN Ow Ow Ow Ow ER-817098

ER- 817118 21 WD 2007/139813 PCT/ US2007/ 012261 [0073]
wEBR03139BiB: As depicted in Schene 8 above, to BCT/US2007/012261

solution of ER-817098 (2.85 g, 0.00607 not) in

N, N-di met hyl f ormam de (15 nlL) was added sodi um hydri de

(364 ng, 0.00910 nol) foll owed by iodoethane (758 L,

0.00910 nol). The reaction mxture was stirred

overni ght. Water was very slowy added and the

reaction mxture was extracted several tinmes with

MIBE. The MIBE extracts were conbi ned and washed wth

wat er (2x) and brine (| Scheiiedlor gani c | ayer was

driMeD over magnesium sul fate, filtered, and

conce teggi n vacuo. Flash chromatogr y using

et hyl of ate cas el uent provi ded ER- 81 8

6% as acolorless oil. Schenme 9 MO OWg )
Br- I\/E NAd N,/ OTHF, (IIItort TFA.N N
~ . ER-8BR118 ER-819651 ‘
ER— d€picted in ¥8hSme 9 abov ot stirred
suspen |o of 1 Mof megnesegme itn tetra 0 o)
(5.58 was sl oWl y adged—3—brore~2- but¥n 4 L,
N
OMe
OMe
ER-817116 OMe
ER-823988

[0076] ER-823988: As depicted in Scheme 11 above, to a solution of ER-817116 (1.006
g, 0.0019067 mol) in tetrahydrofuran (7.6 mL, 0.094 mol) was slowly added a 1.0 M solution
of vinylmagnesium bromide in tetrahydrofuran (3.8 mL) at -78°C. The reaction mixture was
warmed to room temperature and stirred for 1 hour. Mass spectroscopic analysis showed a
significant amount of residual starting material; consequently, the reaction mixture was re-
cooled to 0°C and an additional 3.8 mL of 1.0 M vinylmagnesium bromide solution in
tetrahydrofuran was added. The reaction mixture was stirred for 2 hours then quenched by
dropwise addition of saturated aqueous ammonium hydroxide solution. The mixture was |
extracted several times with ethyl acetate. The organic extracts were combined and washed
with water (2x) and brine. The organic layer was dried over magnesium sulfate, filtered, and
concentrated in vacuo. Flash chromatography (eluent: 5% ethanol in ethyl acetate) provided
ER-823988 (0.605 g, 57%) as a colorless solid. -
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0.00459 nol) at OC. After stirring for 2 hours (the
reaction solution remains black), a solution of

waER 08139818 (228.4 ng, 0.0004590 nol) in dry THeCT/tIS200t012261
was slowy added at OC. The reaction was warned to
roomtenperature and was stirred for 4 hours. The
reaction mxture was then cooled to -78C and treated
dropwi se with trifluoroacetic acid (0.95 nm., 0.012
nol) to cause the solution to becone clear. The
reacti on m xture was war rfelieme 1200m tenperature and
stirred for 1 hour. The reaction ni xture was
comeentrated in vacuo to dryness ugjdag a rotary

evapopatQr wth a water bath tenperatuye of 40C. The
resid Y brown solid was basifg wi th

triet ami ne (clear solid) and purif e by 2h
chr ond Q?Baphy (el uent: 2% Et OH i rMeRt hy eng _ﬁl\cyl\q)e’)

to pogVi [ e ER- §R651. Subsequent
repyri i 'gﬁ)gﬁlé{)/y HPILC (8% EtCEl in Tol uene) provi ded
ER- 819651}(128.8 ng, 53% as a colorless solyd. 22 WO
2007/ §e13 PCT/ US2007/ 012261 Schene 10 .
ON--f91 M MO N OTHF, OCtor.t. TFA N
OVe Owve RM§17118 ER-819626 [00751 ER-81
depi cted chenme 10 above, to a stirred suspengi
of 1 M of gnesiumin tetrahydrofuran (4.990
sl oW y addéiMe .- br ono- 2- pent ene (485.6 ulL, BRE0ETB6
nmol ) at @Ggoffgger stirring for 2 hours (the reaction
solution remains black), a solution of ER-817118
(204.3 ng, 0.0004106 nol) in dry THF (10 nlL) was
[0077F| OVER-819693: Ak deﬁaedﬁgachaaetligca;boﬁéxnﬁm3m% (V6B Masp, 0.0002935
to roomt etature and stirre or .4 hours (reaction
mol) ey fsseled BhEHIROTpRcsR poidA0¢ ke 9760 meD S 5PRR tempPEture. The
reaction/SixtafOwhy Gaiisl @& APW HR stirfel for 2 hours then concentrated in vacuo. The
residue was dissolved in a small amount of acetone and was treated with a small portion of
potassium carbonate until basic. Flash chromatography (eluent: 2% ethanol in ethyl acetate)

provided ER-819673 (0.101g, 64%) as a colorless glassy solid.

Scheme 13
MeO . MeO
OMe Y gBr/\/
o THF, -78°C to r.t.
N—{ _ii. TFA, -78°C to 40°C
o NH >
iii. Boc,O, Et3N, MeOH
N Hc
ER-823143 ER-823914

[0078] ER-823914: As depicted in Scheme 13 above, to a solution of ER-823143 (5.03 g,
0.0141 mol) in tetrahydrofuran (30.0 mL, 0.370 mol) at -78°C was slowly added a 1.0 M
solution of allylmagnesium bromide in ether (71 mL). The reaction mixture was warmed to
room temperature and stirred overnight. The reaction mixture was cooled to -78°C, treated

dropwise with trifluoroacetic acid (21.8 mL, 0.283 mol), and then concentrated in vacuo to a
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trifluoroacetic acid (0.85 nL, 0.011 nol) to cause the
reaction mxture to becone clear. The reaction
wWorRoorasmsivas warned to roomtenperature and stPeT/Es200D012261
1 hour. The reaction mxture was concentrated in
vacuo to dryness using a rotary evaporator with a
wat er bath tenperature of 40C The crude product
(l'ight brown solid) was basified with triethyl am ne
(clear solid) and purified by flash chromatography
small (*eslidnmhtzoluﬁ% Ef@thylamin¢ wak added td mautcidiye résidyal 3¥FiAdand the mixture

ER-819 (11 490 as_a it olid, 2
then copehtatidoin b fo s o To8 Bl ol as tissoiv e pgtianol (138
mL, 3CNemdD Qxd\heﬂeBrinQ"dr-tdr,t-%utdeﬁEarboﬁﬁél B34 g, 610148 /mdD) fdllowed by

) . N R-8171 6. R— 23988 0076
triethylagnigs 438 ks O Y060 Srlliar £ BoApam fegingrature. The reaction
mixtufeO wak | Ohceitrdedd 811 7%@0 (al'ndo Qﬁnﬁed Q)yo 8aspo @Krdme{tégﬂaﬁ}éy éeluent 50%
e

t et rahydr of ur an

hexangs ip %hxslaca&areaﬁo parrvw%q ﬁ&r&?&éﬁé@ aﬁngbﬁ%@ gea FﬂlOﬂeSS solid.
tetrahydrofuran (3.8 nL) at -78C. The reaction m xture
was warned to roomtenperature and stirred for 1
hour. Mass spectroscopi c Sohemedids showed a
si gpidi cant anount of residual starting material;
consequently, the reaction mxture was MeD cool ed to

bro \de _tlon on tetErahydrofuran wa

MG %\N&S st i,"a?)ﬂ}{ 2 hours e goench
by drovm/e ad ion o ated aquas '
hydr ox1 de~s0l The m xture was extra : L
tinmes with e Nacetate. The organi c extract
conbi ned and| washed

N

Boc '}l

Boc
ER-823914
ER-823915

[0079] ER-823915: To a solution of ER-823914 (220 g, 0.00496 mol) in
N,N-Dimethylformamide (12.4 mL, 0.160 mol) was added sodium hydride (298 mg, 0.00744
mol) followed by iodoethane (607 puL, 0.00744 mol) . The reaction mixture was stirred
- overnight then quenched with water and extracted several times with MTBE. The MTBE
extracts were combined and washed with water and brine. The organic layer was dried over
magnesium sulféte, filtered, and concentrated in vacuo. Flash chromatography (eluent: 40%

hexanes in ethyl acetate) provided ER-823915 (0.80 g, 34%) as a colorless foam.

Scheme 15
MeO MeO
o HCVdioxane
MeO N—‘( -
/

N | N

|

i H Hcl
ER-823915 ER-823917
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with water (2x) and brine. The organic |ayer was dried
over magnesium sul fate, filtered, and concentrated in
WO 2000398F ash chr omat ography (el uent: 5% et hanedT/U82007/012261

ethyl acetate) provided ER-823988 (0.605 g, 57% as a

colorless solid. 24 WD 2007/ 139813 PCT/ US2007/ 012261

Schene 12 MO MeO Owve ~O MO0 % N~'( HO N ,-'"-O TFA N

N Ove Owe Ove ER-819673 ER-823988 [00771 ER-819673:

As depicted in Schene 12 above, ER-823988 (163.1 nu,
[0080]0. OCERB2391T0AS depistedi insSuheng liwabm\ret IBR>B23216t (7998cing, 0.001695

Q. 026 t re

mol) s, dpdRed i & ko, o5 3 M BRGREERRIHAL R 1 3opage 9O mLy. The
reactxd’ﬁﬂub&uﬂehm smmlemtemgmhndnhmcumcenﬁ’amd me&bﬂb.l&) pﬁmde ER-823917
0.69 ? a smal | lcqunt of acetone and was treated
(. gmﬂ'l“ﬁ‘ %atgv&p?arbf};@gsﬁob “pot assi um carbonat e unti |

basi c. Flash chromat ography (eluent: 2% ethanol in

ethyl acetate) provided ER-819673 (0.101g, 64% as a

col orl ess glassy solid. Schemglés \eo MeO OV i MyBr-

O OTHF, -78Ctor.t. N~ N~ MeO'\ ii. TR -78C to

e NH ONHiii. Boc2O Et3N, MeOH N N

.~ MeO

3,5-dimethylbenzaldehyde
NaBH(QACc);, DMF

ER-823917 ER-819597

ER-819597: As depicted in Scheme 16 above, ER-823917 (10.0.0 mg, 0.0002451 mol), 4A
molecular sieves, and 3,5-dimethylbenzaldehyde (50.9 mg, 0.000368 mol) were
dissolved/suspended in N,N-dimethylformamide (1.0 mL, 0.013 mol). After stirring for 30
minutes, sodium triacetoxyborohydride (76.6 mg, 0.000343 mol) was added. The reaction
mixture was stirred overnight. Water was added until a white precipitate formed. The
precipitate was collected by filtration washing several times with water. The filtrate was then
dried in vacuo to provide ER-819597 (108.0 mg, 90%) as a colorless solid.

[0081] ER-819689, ER-819688, ER-819604, ER-819595, ER-819594, ER-819593, ER-
819592, ER-819582, and ER-819777 were prepared m substantially the same manner as for
ER-819597. In some instances the desired product could be precipitated from the reaction
mixture; in other cases the reaction mixture would be quenched with water then extracted

with a suitable water-immiscible solvent, followed by chrdmatographic puriﬁcation..
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H HCI Boc ER-823143 ER-823914 [00781 ER-823914: As
depicted in Schene 13 above, to a solution of
wWEBR3AIB48 (5.03 g, 0.0141 nol) in tetrahydr oPCr/as2007/012261
(30.0 nm., 0.370 nol) at -78C was slowy added a 1.0 M
solution of allylmgnesiumbromde in ether (71 ni).
The reaction mxture was warned to roomtenperature
and stirred overnight. The reaction m xture was cool ed
to -78C, treated dropwise with trifluoroacetic acid
(21.8 L, 0.283 nol), andcheme Koncentrated in vacuo
t o %25 WD 2007/ 139813 PCT/ US2007/ 01226 mal |
residyal volunme. Triethylam ne was adde neutralize
GMmand t t hen concent §
vacuo dryness. q’hFH ﬁlw% red oil waf o
' op (138  ni, ) and treat gd ¥
di -t enj—at yl di carbonateﬁé 0. 0:M&O o
by trletNgam ne it IFAg-7 t‘bf‘@ 9 nol) a3y
room W’rhe reaction RAixt

was c trated ip B/OQ:CQOE dHQwal ed by flash
chro tography (el uent: "hexanes in ethyl
to pr ER- 823914 (3. 25 g, 529 as a colorless N

solid chelf! 14 MeO MO \ N O Etl O MO --~ NaHBoc
NH MeO / Nonmi N Boc N Boc ER 823914
ER- 8‘%%@% 4300791 ER-823915: To a sol ution of

[0082FR- 83’&8&14: (Zabiiede Qtsoé)éec)ﬁrdmwhiaﬁon method. As depncted in Scheme 17
p
Di et hyl f ormam de (12

aboveg ER:I? SeiuEoR rqf@élﬁzé!s‘*w Ovlom?hmn tﬁ%ﬁﬂ)ydr%ﬁurw@& (bynL) at -78°C was
slowly 2488t hane M &G Tutlon 8f 89 4fdnYPinagnesiita th%ﬂﬁ&é an emexgw €L). The

was stirred overnight then quenched wth water
reactiQay mpixfre dvase Warmpd (1P nieomyjiterRpavatBre and estinggpgvernight.  The reaction

mixture was cooled to -78°C and treated dropwise with trifluoroacetic acid (0.283 mol). The
reaction solution was concentrated in vacuo to a small volume then treated with triethylamine

- to neutralize the residual TFA. The crude product was concentrated in vacuo to dryness. The
resultant residue was then dissolved in methanol (138 mL) and treated with di-tert-
butyldicarbonate (0.0148 mol) followed by triethylamine (0.0169 mol). The reacﬁon mixture
was stirred overnight then concentrated in vacuo. Purification by flash chromatography
provided the desired prodﬁct. | ) |

| Scheme 18

MeQ : ' MeO

Alkyl halide
NaH, DMF

Y

[0083] Scheme 18 above depicts a general method for introducing the R® group. As
depicted in Scheme 18 above, to a solution of starting material (0.00496 mol) in
N,N-dimethylformamide (12.4 mL) was added sodium hydride (0.00744 mo!) followed by an
~ alkyl halide (0.00744 mol) . The reaction mixture was stirred overnight then quenched with
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extracts were conbi ned and washed with water and
brine. The organic |ayer was dried over rmagnesium
waeo7asmi3filtered, and concentrated i n vacuo.PE/ESIN07/012261
chromat ogr aphy (eluent: 40% hexanes in ethyl acetate)
provi ded ER-823915 (0.80 g, 34% as a colorless foam
Schene 15 MO MO \ / O HCvdioxane \ O MO N~ - MeO
N-/< N1/ / Nomi Boc HHClI ER-823915 ER-823917 26 WO
2007/ 139813 PCT/ US2007/ 012261 [0080] ER-823917: As
water gagi «mt@dted nsesmé rtimess witho METBERTBe IYTBE #R8®acts rwgre combined and

washeﬁ \glr ogen C or | eq'lhg' ié%l(y eg H‘/g@ ﬁ%h;ﬁ}))ep ﬂm‘a%g\esqu&{] sulfate, ﬁl'tered,

and comeautatcﬁlznmaxumﬁasmuematquhmmowdgm theadedired product.
concentrated in vacuo to provide ER-823917 (0.69g,
guantitative) as an orange solid Schenme 16 MO MO O
/,0eO M N MNiIi( ~N- Bchedertot hyl benzal dehyde Nom
NaB OAC)B DM N H HCl ER-823917 ER-SJhZ%)
ER-'819597: As depicted in Scheme 16 above, \ER 823917

(100,0=my, 0.0002451 nol), 4A nol ecul ar ~and
3, 5- benzgl dehyde (50.9 ng, 0.0003 wer ep
dgns 0 ded i n NOMdidkamet hyl f or (e

0. 013l r stirrimgfor30

[0084] As depicted in Scheme 19 above, starting material (0.001695 mol) was dissolved
in 4 M of hydrogen chloride in 1,4-dioxane (10 mL). The reaction mixture was stirred

overnight and then concentrated in vacuo to provide the desired product.

Scheme 20
MeO . MeO

Aldehyde
NaBH(OAc);, DMF

[0085] Scheme 20 above depicts a general method for introducing the -X-R® group,
where X is -CHz-. As depicted in Scheme 20 above, starting material (0.0002451 mol), 4A
molecular sieves, and aldehyde (0.000368 mol) were dissolved/suspended in
N,N-dimethylformamide (1.0 mL). After stirring for 30 minutes, sodium
triacetoxyborohydride (0.000343 mol) was added. The reaction mixture was stirred
overnight then quenched with water. In some cases the desired product would precipitate
upon quenching the reaction with water, in which case it could be isolated by filtration and
subsequently purified by flash chromatography. In other cases the desired product could be

extracted using a suitable water-immiscible organic solvent and then subsequently purified by
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m nut es, sodiumtriacetoxyborohydride (76.6 ny,
0. 000343 nol) was added. The reaction m xture was
warirnegidver ni ght. Water was added until a whPeCBUS2007/012261

precipitate formed. The precipitate was collected by

filtration washing several tinmes with water. The

filtrate was then dried in vacuo to provide ER-819597

(108.0 ngy, 90% as a colorless solid. [0081]

ER- 819689, ER-819688, ER-819604, ER-819595, ER-819594,
either HasI8 dXoBito draphyBdriXe9&rse phass &8t ldPER: 819777 wer e

repared in j al | ne manner as fo ]
10086 aRoknts 18001 Bpa il RFo R R HRRSH g bbanyially the same
manndis [@esdtbedin tethdetionwitheSdheaeb 118120 dBovtur e; in ot her

cases the reaction m xture would be quenched wth

water then extracted wth a suitable water-inmm scible

solvent, followed by chr weea@Aaphi c purification. 27

WO 2007/ 139813 PCT/ US20077012261 Schene 17 MeO MeO

OVe i. BrMy alkenyl THF, -78Ctor.t. -~R0 O Me RN/

i TFA, -78Cto 40C1i N\ NH ONH \i . Boc20,

Et 3N\.. MOH N N H HCI Boc ER-823143 [00
Jepicts a general cyclization net ]
20\ n St hene 3B4dimethoybenzyiehlarideo] ut i O

ERY'823143 0141 @A) in tetrahydrofuran (30.

-78C s QWy ad ution of. an

magnesi u ymide in ether (71 .nmL). The reactijon

m xture armed to roomtenperature and stirre

overni ght. Hpg, reaction nixture was cooled to -7

and treated dropwise with trifluoroacetic acid (0.283

nol ). Bwe19ee@acti on sol uti on was concentrated in vatto

to a small volune then treated with -triethyl arg’l_{_]&gegeo

neutralize the residual TFA. The crude product was
[0087F ONCER:81M668: As depicted ih Schdénie1 2% abovid)@ 2 mL microwave reactor vial was

charged with ER-819623 (71.6 mg, 0.000176 mol), 3,5-dimethoxybenzyl chloride (41.1 mg,
0.000220 mol), N-methylpyrrolidinone (700.0 pL) and 1,8-diazabicyclo[5.4.0]Jundec-7-ene
(60.0 pL, 0.000401 mol). The reaction mixture was sealed and was heated at 180°C for 60

seconds in the microwave. Purification by reverse phase HPLC provided ER-819658 (54.9
mg, 60%).

[0088] ER-819637 and ER-819627 were prepared in substantially the same manner as
ER-819658. |

Scheme 22

Alky| halide
DBU
NMP

Y

N
H

HCI

[0089] Scheme 22 above depicts another general method for introducing the -X-R> group,

‘where X is -CHz-. As depicted in Scheme 22 above, a 2 mL microwave reactor vial was
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resul tant residue was then dissolved in nethanol (138
m.) and treated with di-tert- butyl dicarbonate (0.0148
woredoy/13wid owed by triethylam ne (0.0169 nol). HEEUS2007/012261

reaction mxture was stirred overnight then

concentrated in vacuo. Purification by flash

chromat ography provided the desired product. Schene

18 MeO MO MO N~ Al kyl halide MeO N R~ NH NaH, DM

IRNRB R2Z R2 NN Boc Boc [00831 Schene 18 above

chargezﬂepwnhs startgeg) emateriabt (@006 i moHpdarci mlgyt hizalide O@OP220 mol),

-me@‘; '83{?3? 4:7{)‘%5 hlg)%gg %gf\%%x?)w?o[g S0uiaED-e3L (0.000401 mol).

The rBhdibdi |v|imt ka&hféﬁnhﬁ& Heh®d4 at1l1B0v@ Sford6@ heGORHsU M the microwave.
hydri de (0.00744 erI()F foll owed by an -al kyl halide

Puﬂﬁqa@wedw&vm phase 111G prevideshthgidgdirrdprgductsy j 1 r ed
over ni ght then quenched with 28 WD 2007/139813
PCT/ US2007/ 012261 water and extracted several tines

“with MIBE. The MIBE ext r &icheme23e conbined and washed
ater and brine. The organic layer was.giried over
rragne iumsul fate, filtered, and concentrat®&d in

vacuo ash chromat ography provi ded the de

prod 9 MO MO HCvdi oxane MeO R2 o
N_R8 & _%é} N H HCI Boc [0084] As_de

ScHem hovel, starti nd'ndixa"g (0. 001654 S NH
di ssol vgd ] Mlof hydrogen chloride in 1,4- S

(10 ni). d redction mxture was, stirred

and then co ¥rated in vacuo to prow de the deS| Iq

roduct. Sche 20 H

p Boc | HCI
ER-819666

ER-819621

- [0090] ER-819666: As depicted in Scheme 23 above, to a flask containing ER-819621
(2.30g, 0.00503 mol) was added a 4 M solution of hydrogen chloride in 1,4-dioxane (15.0
mL). The reaction mixture was stirred at room temperature for 30 minutes then concentrated

invacuo to provide ER-819666 (1.98g, quantitative).

Scheme 24

3,5-dimethoxybenxyl chlorlde
o DBU
o — NH Microwave 180°C for 60s
Ol
N
H ne
ER-819666 o<

ER-819585
[0091] ER-819585: As depicted in Scheme 24 above, a 2 mL microwave reactor vial
containing a stir bar was charged with ER-819666 (653.4 mg, 0.001659 mol), 3,5-
dimethoxybenzyl chloride (377.6 mg, 0.002023 mol), N-methylpyrrolidinone (5.00 mL,
0.0518 mol) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (560.0 pL, 0.003745 mol). The reactor
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MeO MO O Aldehyde q //O MO N NaBH( OAc) 3, DVF MeO
N-~( R~ _\N.a \RR RRR R NHHA L Rs [0085]
wehensosed) above depicts a general nethod for PCT/US2007/012261
introducing the -X-R5 group, where X is -CH2-. As
depicted in Schene 20 above, starting materi al
(0.0002451 nol ), 4A nolecul ar sieves, and al dehyde
(0.000368 nol) were dissol ved/ suspended in
N, N-di met hyl formamide (1.0 nmL). After stirring for 30
vial was sealedsanddediedrat 1807G fmtaxsebondshindhe ohicro®ad&0BdSficavion by reverse

phase L CGEMeAFIGH PRELLRE e BT e cases the dosired

product woul d precipitate upon quenching the reaction
with water, in which case jt cquld be isolated by
filtration and subseque%l&'lﬁgﬁégi fied by flash

~clor omat ography. In other cases the desired-@roduct

hy or reve prepar atT@e

13 PCT/ US2 07/ %122(81 either f
0»‘-10 ER—S 8

N1 n connect i on—w-t-h—Seh-ences- 18- 20 above. N
Scheme 21\ 000 _ 0 Q3,5-dinet hoxybenryl oL
chloride N I\I--~ DBUN NVP N :

. O O
ER-819585 ER-819662

[0092] ER-819621: As depicted in Scheme 25 above, a 2mL microwave reactor vial
equipped with a stir bar was charged with ER-819585 (70.0 mg, 0.000138 mol), N,N-
dimethylformamide (830.0 pL, 0.01072 mol), benzyl bromide (40.0 uL, 0.000336 mol) and a
1.00 M solution of lithium hexamethyldisilazide in tetrahydrofuran (350.0 pL). The reactor
vial was sealed and heated at 200°C for 900 sec in the microwave. Purification by preparative
reverse phase HPLC provided ER-819662 (35.14 mg, 43%). | A
[0093] ER-819663, ER-819661, ER-819659, ER-819650, ER-819647, ER-819641 were
prepared in substantially the same manner as ER-819662.

Scheme 26
-0
Alkyl halide
o DBU
- N_{ NMP
o) P NH Microwave 180°C for 60s
N
HCI
ER-819666
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N H HCl ER-819623 O- ER-819658 [0087] ER-819658: As
depicted in Schene 21 above, a 2 nL m crowave reactor
woe@b/13ms3 charged with ER-819623 (71.6 ny, 0.RPODLIR07/012261

nol ), 3, 5-dinmet hoxybenzyl chloride (41.1 ng, 0.000220

nmol ), N-nmethyl pyrrolidinone (700.0 L) and

1, 8-di azabi cycl o[ 5. 4. 0J undec-7-ene (60.0 L, 0.000401

nol ). The reaction m xture was seal ed and was heat ed

at 180C for 60 seconds in the mcrowave. Purification

[0094)y rSehems 26 hbsee ldepﬁtspa rldﬂﬂi hEth8d ¥65 SntrSducng m -X—Rs group,

088], ER-819 19627 we repar ed
where gt THEo | 7 SHRICEA D SIS 2Bsibork: A10dBh TEIREAYS Jsactor vial
containin@ aGtir Bhkwhs bladrgéte“hml‘ER@lM @RO0Y659 @hol§) an alky1RARde (0.002023

mol), NsEp oLt efoh ehd 1 rareier do 5 4 QB ge (0003745

mol). TRE reakt&IOvRl B, sealé'ﬁezirﬁl Kedtéd aChiB0°C Asr 868 ReEIRIE inNthe microwave.
Schene 22 above, a m crowave reactor vial was 30

Purifieation by prepaodtivg rpmrﬁwlzwﬂmfz‘ pravided the gesired preduct.
starting material (0.000176 nol), an al kyl halide
(0.000220 nmol), N-methyl pyrrolidinone (700.0 L) and
1, 8- di azabi cycl o 5. 4. 0] uit¢heme2dne (0. 000401 nol).

-JThe reactor vial was seal ed and heated at 18@beor 60
sgconds in the mcrowave. Purification by reverse
~HPLC provi ggdgt he desired product. Sche

aneqp N LHMDS

NH Microwave 200°C, 900s to 2700s

[0095] Scheme 27 above depicts a general method for introducing the R® group. As
depicted in Scheme 27 above, a 2 mL microwave reactor vial equipped with a stir bar was
charged with starting material (0.000138 mol), N,N-dimethylformamide (830 nL), R3-
bromide (0.000336 mol) and a 1.00 M solution of lithium hexamethyldisilazide in
tetrahydrofuran (350 pL). The reactor vial was sealed and heated at 200°C for up to 2700 sec
in the microwave. Purification by preparative reverse phase HPLC provided the desired.

product.
Scheme 28

Y

ER-819585 ~ ER-819590
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NH NH Boc H HCI ER-819621 ER-81 9666 [0090]
ER- 819666: As depicted in Schene 23 above, to a flask
w@onrasssing ER- 819621 (2.30g, 0.00503 nol) waBCHUS®A7/@12261

4 M solution of hydrogen chloride in 1, 4-di oxane (15.0

m.). The reaction mxture was stirred at room

tenperature for 30 mnutes then concentrated in vacuo

to provide ER 819666 (1.98g, quantitative). Schene 24

- OO xyl chlorde DBNH 3,t::'" N ONNH Mfor 60s N N
[0096H HOERERI9590686 depicted ITESEIRHO5 2% ap0G0 19 aEHRIBIBHBOERARI9585 (31.6

mg, O{f0ESZ focf tf ﬁ?@i«f‘mﬁ‘g‘s’ gty R A T € 28 0 fheo747 mob

in N,N6&ighethylthrmanm@del §560 niIl,) 0.087 Smol)i Was hﬂ&y@%@ﬂm hydride (2.99 mg,
chl ori de (377 6 g, . 0. 002023 nol).,
0.0000y47%me))- JPerrerationittureswas stitred operpight then quepched cautiously with
water ](18nﬂ,)a§ﬁ¥b|e§‘cﬁ'ﬁét9& Rederd] HnSRCwith ARyl A0t Fhe BrPfhdd 42 tracts were
- The reactor 31 WD 2007/ 139813 PCI/ US20077 012261
combmeat washed; awitle vaten] andabrine.adried ogyer omagaesiwn osilfate, nfiltered, and

consiel B U, YO HESh bty HRAE 0B 5851 i hvancs)

provided ER-819590 (18.8 mg, 46%) as a colorless solid.

Scheme 29
-0
o

1M LHMDS in THF L N~0 O
DMF :

pwave 200°C, 900 sec

N
ER-819639 _ ER-819638

[0097] ER-819638: As depicted in Scheme 29 above, a 2 mL microwave reactor vial was
charged with ER-819639 (102.3 mg, 0.0002151 mol), 2-(2-bromoethoxy)tetrahydro-2H-
pyran (80.0 pL, 0.000530 mol), N,N-dimethylformamide (1000.0 pL) and a 1.00 M solution
of lithium hexamethyldisilazide in tetrahydrofuran (530.0 pL). The reactor vial was sealed
and heated at 200°C for 900 sec in the microwave. The reaction was not complete;
consequently, additional 2-(2-bromoethoxy)tetrahydro-2H-pyran (80 uL, 2.5 eq) and 1.00 M
lithium hexamethyldisilazide solution in tetrahydrofuran (530 pL, 2.4 eq) were added and the
vial reheated at 200°C for 900 sec. Purification by preparative reverse phase HPLC provided
ER-819638 (57.8 mg, 44.5%). -
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N benryl bromide NO NH LHVWOS ON DM M crowave 200C,
900s N N 0-~ ER-819585 ER-819662 [0092] ER-819621: As
walepraseds i n Scheme 25 above, a 2nL m crowave PERBRUSDNT/012261

vial equipped with a stir bar was charged with

ER- 819585 (70.0 ng, 0.000138 nol), N, N

di nmet hyl formam de (830.0 L, 0.01072 not), benzyl

brom de (40.0 L, 0.000336 nol) and a 1.00 M sol ution

of |ithium hexanethyl.disilazide in tetrahydrofuran

(350.0 L). The reactor vial was seal ed and heated at

200C for 900 sec in the mcrowave. Purification by

preparative reverse phasge, HPLC provi ded ER- 819662

(35.14 ng, 43%. [0093] 3, ER-819661,
~IgR- 819659, ER- 819650, ER-819647, ER-81964Twere

gpared in substantially the sane nmanner as

319662 5 Sche 6 A kyl halide ON NW :
rOV\M 180C gor§605 NH. 1M1 a4 HCl Rs 1965632

O12084/ 1898T0PCT/ uszoonc&ﬁgl 1,0094] “Hirene_2
above .eoicts a general ] Hat r oduci ng th'

-X-R5 group, where X is -CH2-. As depicted in Schene
26 abovg, a 2 nL microwave reactor vial containing a
stir bar harged wi th ER-819666 (0.001659 nol),

al kyl hal (0.002023 nol), N-nmethylpyrrolidinone

(5.00 nm) and 1, 8-diazabicyclo[5.4. 0] undec- 7- ene
(0. Q318esg M0l ). The reactor vial was seal ed arngk.gegso
heated at 180C for 60 seconds in the m crowave.

[0098i; ur 'ﬂé%@%ﬁﬂ .§¥ aBhieR am?fg,g%eg?é 8¥Gb5 e, ANRRRioH I ER-819638 (57.8 mg,
0.0000957 mol) in ethanol (0.539 mL, 0.00922 mol) was treated with 1M hydrochloric acid
(0.970 mL) and stirred at room temperature for 3 hours. The reaction mixture was
neutralized by dropwise addition of 1 M aqueous sodium hydroxide (0.970 mL). Purification
by preparative reverse phase HPLC provided ER-819660 (29.06 mg, 58.4%).

[0099] ER-819657 and ER-819642 were prepared in substantially the same manner as
'ER-819660. |

Scheme 31 A
O
' 3,5-dimethoxybenzyl chloride .
HO OH NaCO3 ' :
Nal : N
DMF
- \
N O
H Hcl
_0O
- ER-819139

[00100] ER-819139: As depicted in Scheme 31 above, a 2 L round bottom flask was
charged with 4-piperidone monochloride monohydrate (46.5 g, 0.302 mol) and N,N-
dimethylformamide (600 mL). To the resulting suspension were added sodium carbonate
(58.3 g, 0.550 mol), sodium iodide (28.9 g, 0.193 mol) and 3,5-dimethoxybenzyl chloride
(51.4 g, 0.275 mol) under nitrogen. The resulting beige suspension was then heated to 90°C
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Schenme 27 -0 R8-Br O LHMDS O N DVF - N NH M crowave
200C, 900s to 2700s 0 NFR8 IN R5 Rs [0095] Schenme 27
w@bwvalwgepi cts a general nethod for introduci neCT/lIs20RB012261

group. As depicted in Schene 27 above, a 2 nL

m crowave reactor vial equipped with a stir bar was

charged with starting nmaterial (0.000138 nol),

N, N- di net hyl f ormanmi de (830 L), R8- brom de (0.000336

nol) and a 1.00 Msolution of lithium
and ldfesastit byerdight uaderpitiogent €he a¢agtion fromxture (188@me )cloudyeand golden
yellovrﬁ%%,tr% ctY(;naxl'm e %gg lrﬂgt\%ff?g&d:}ﬁ?%' ?I:fiecgettslu%%lqgéggr?ée #HfratPconcentrated
to a npiniapumaetmmmt roe”\,sel\&at p»lyaxigh ktxitirp rrotavae.d Sahaatd:dsa’quems ammonium

chlorifié Rpiign GO0RE ot e Bae B mmtiee) Shrmetsy vilh WBEE 250 mi

extracﬁﬁﬂs'ljl Iﬁé%ﬁbiﬁé‘]/dr&ﬁﬁ Phékks ete dfi0d eihydRuS 185S0),) A5d concentrated

to glVEﬁ?%%glgylo?vg%? {{‘%2 §6880V8 é}%ﬁg@gl ut i orgl of
1-[3-(brononet hyl ) phenyl ]-1 Hpyrrole (18.2 ng,

0. 0000747 nmol) in N, N-dinethyl formam de (500 L, 0.007
nol ). was added sodi um hydichgme32 99 gy, 0.0000747

mol ). TheQeaction mixture was stirred eyerni gt then
quenched €aytiously with water (1 nm), e r\/t/@I/
sever al Wi, t 2-nedthiskyethgkaadiee The org extTact@
wer e ined, vaetasdium thamdeer and bripe, dried
over nmagneési um sul2MtHlCl filtered, and co rated in
vbcuo dsh chr oMeQidr aphy (el uer\t: 50% etﬁyl acet at e
i Water :

- O

0 _
ER-819139 ~O  ER-823106

[00101] ER-823106: As depicted in Scheme 32 above, to a suspension of ER-823139 in
water (2.8 mL) and methanol (3.0 mL) was added 2-methoxyethylamine (1.36 mL, 0.0157
mol). To the resultant brown suspension was added dropwise a 12M solution of aqueous
hydrochloric acid (1.31 mL). The reaction mixture was heated to 40°C and a solution of.
potassium cyanide (1.02 g, 0.0157 mol) in water (2.3 mL, 0.13 mol) was added dropwise. A
significant amount of starting marterial was still not dissolved. Thus, additional methanol (3.0
mL, 0.074 mol) and water (2.8 mL, 0.16 mol) were added and the suspension was stirred at
room temperature for 18 hr. The reaction mixture was then extracted with ethyl acetate (2x). -
The combined organics were washed with water, brine, dried over sodium sulfate, filtered

and concentrated in vacuo to give yellow-brown crude product ER-823106 (4.70 g, 99%).
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provi ded ER-819590 (18.8 ng, 46% as a colorless
solid. Schene 29 ON -ON~~0 NH 1 MLHVDS in THE i
woLdo7ASDVF  wave 200C, 900 sec N N ER-819639PCT/US2007/012261
ER- 819638 [0097] ER-819638: As depicted in Schene 29
above, a 2 nL mcrowave reactor vial was charged wth
ER- 819639 (102.3 ngy, 0.0002151 nol),
2- (2- bronoet hoxy) tetrahydro-2H pyran (80.0 L,
0. 000530 nmol ), N, N-dinethylformam de (1000.0 L) and a
1.00 Msolution of |ithiSehemed3nethyl disilazide in
tetrahydrofuran (530.0 L). The reactor vial was segal ed
andNQeatq.pI at 200C for 900 sec in the m crowa¥ e
reactho ~conpl ete; consequently, N I
et hoxy) tetrahydro-2H pyran (80 L, 2
and 1. 00JM 1ithi usnibrexa@R}ibcginatd azi de sol utionJin
idr of uran (53CML, 2.4 eq) were added and
gheat ed at 200HCIor 900 sec. Puridjcationlb
rative reverse phase HPCCPr ovi ded© & 9638
ny, 44.5% . 34 WD 2007/139813 PCT/ USRQe7/ 012261
afgﬁerre 30-ON~OL 1 MHC (aq) --o0o N~O OEOH 1
l&R-8241bBOH (aq) N N ER- 819638 ER-819880 Hrgfko
ER- 819660: As depicted in Schene 30 above, a solution
[00102)f HERB1966B Abdericted)in Schedd03Datoviento)a seluaernahBR-823106 (0.48 g,

. ) r i
0.0014 fihyfh e fend R 20 BES 4 <GB Wrnbebdt s agded chlorosulfony!
isocyanate(€r126 unlk, §.601420hool) sliropihise sleady. The interbalrtemperature increased to
o~ Neutralized by dropw se .additj,on of 1, M aqueou di o
30°C {4858 bnft b ot B SyeR 1F i e Rberplk BAERHD 63€ Shil B5ecC. The
mixturecwas strrgd as eodiPltémpératire ddr ERuBheh Gon¢afirdiél Wy yvacuo to give pale
0 .
yellow5§c')af1m/.() To the residue was added 1M hydrochloric acid (4.0 mL). The resulting

Q

suspension was stirred for 10 min at room temperature, than heated at 110°C for 1 hr. The
reaction mixture was then cooled to 0°C, neutralized with 5 M aqueous sodium hydroxide
(~1.2mL). A light yellow milky precipitate formed, which was extracted with ethyl acetate
(5x - until little/no product in last extract by TLC). The combined organics were washed
with brine, dried over sodium sulfate, filtered and concentrated to give a dark yellow oil. The
oil was purified by flash chromatography using DCM/Ethyl acetate (1:1), DCM/Ethyl
acetate/MeOH (9:9:1) and Ethyl acetate/MeOH (9:1) to give ER-819669 (17 mg, 31%).

Scheme 34
\
—Q0 0]
[
O O
HN P |
o N~ O o
3,4,5-trimethoxybenzyl chloride N—( V2
DBU, DMF o N0
N microwave 180 °C, 60 sec.
O -
~ N
O\
o\
O
ER-819669 ER-819695
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[0099] ER-819657 and ER-819642 were prepared in
substantially the sane manner as ER-819660. Schene 31
wW®2003/1598a3 met hoxybenzyl chloride. HO OH NaCO3 ne/ubk007/012261
DV N O HHC ER-819139 [00100] ER-819139: As
depicted in Schene 31 above, a 2 L round bottom fl ask
was charged with 4-piperidone nonochl oride
nonohydrate (46.5 g, 0.302 nol) and N, N
di met hyl f ormam de (600 nlL). To the resulting
[00103],s JERB1DGIBcAs deplidted intheme Sdrdbomet & solpegn of FR-BI BHQ (110 mg,

0.00038shoip> A8 IRLLBEL 515 £ Pale 7ng 873 A1 *Dn00s83) mol) and 3,4.5-

trimethoibenpyltchigide (107 eng, @s000405 @&Pitﬂﬁ,%xﬂ/em?ifbﬂn/ﬁmﬁle (1.1 mL) was

he ated to 90C 35 WD 2007/139813 PCT/US2007/012261 - -
heatef%ﬁtdpﬁi}&t fof G0ronds, B ik GHETNYRYEr %Wé?%ﬁ’é‘nl?y Pfparative reverse phase
HPLO i8¢ide@ ERIB X969 129 a1 &9¢4)aid dploreds &) den  yel [ ow. The

reaction mxture was filtered and then the resultant

orange filtrate concentrated to a m ni num anount of

sol vent by high vacuum r g§f¢ai-355at urat ed aqueous

ammoni um chl ori de sol ut iTn_%UU' nm.) was added and the

mytung extracted with MIBE (250 nL extractions)\ The

corjpi réd ,or gani ¢ phases were dried (anhydrou_sol\la %04)

an trated to giyve a reddish brown oil /
ER- 139 (quantitativy | figgl assunmed) . Sche NN
2- et hexyet hyl am ne Pot'assi um cyani de 12M MeOH

THF, -78°C ->0°C

N N /
o?jN\/\O TFA quench, 0°C -> rt
N . '
O\

O O
ER-819695

, ER-819700

[00104] ER-819700: As depicted in Scheme 35 above, to a solution of ER-819695 (118
mg, 0.000212 mol) in tetrahydrofuran (4 mL, 0.05 mol) at -78°C was added a 0.5 M solution
of 2-methylallylmagnesium chloride in tetrahydrofuran (4.232 mL) dropwise over 3 min
keeping internal temperature below at -50°C. The cooling bath was rémoved, and the
reaction mixture allowed to warm to 0°C. After 2 h at 0°C, TLC (9:1 Ethyl acetate-MeOH,
ninhydrin stain, UV) showed complete reaction. The reaction mixture was quenched by slow
careful addition of trifluoroacetic acid (0.978 mL, 0.0127 mol) at 0°C to give yellow solution.
The reaction mixture was then warmed to room temperature, stirred for 10 min and then
concentrated in vacuo using a rotary evaporator with a water bath temperature of 30°C. The
resultant yellow residue was dissolved in ethyl acetate, and and treated cautiously with an
excess of saturated aqueous sodium bicarbonate solution. The biphasic mixture was stirred
until gas evolution ceased. The organic layer was separated and the aqueous layer was re-
extracted with ethyl acetate. The combined organic extracts were dried over Na,SO;, filtered,
and concentrated in vacuo. Purification by preparative TLC ethyl acetate/MeOH (9:1) gave
ER-819700 (85 mg, 67%).
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O Wt er \O\ ER-819139 ER-823106 [00101]

ER- 823106: As depicted in Schene 32 above, to a
wGeempasmsion of ER-823139 in water (2.8 nlL) anBCT/US2007/012261

met hanol (3.0 nL) was added 2-net hoxyet hyl am ne (1.36

m., 0.0157 nol). To the resultant brown suspension

was added dropwi se a 12M sol uti on of aqueous

hydrochloric acid (1.31 nL). The reaction m xture was

heated to 40C and a solution of potassium cyanide

(1.02 g, 0.0157 nol) in water (2.3 nL, 0.13 nol) was

added dropwi se. A signi f§ ﬁg@é sgmount of start.ing

marterial was still not Thus, additional
met hapol XB.O nL, 0.074 nol) and water (2.8 niL, 0.16
mol ) added and the suspension was frred at

m xt ure was

gture for 18 hr. The reacty
then ext/acted with ethyl acetate (2\6. e conbi ned
organkcs pere washed with water, brine, oV

fate,  filtered and concentraf e aguo to.
NwbT@wWn cr udeomrargdogtt ER- 823 10 : Ng*,/LO
WO 2007/ 139813—PCETUS260%/ 012261 Scheng 33 H
I N Chiorosul fonyl isocyanate N \ I M
HCI O iy ER-823106 i 0 ER- 819669 [001021 ER-819669;. Ag
depi ct ed™y Prene 33 above, to a sol ution of

ER- 823106 48 g, 0.0014 nol) in methyl ene chl

(2.0 nmL) atl roomtenperature was added chl orosul f opyl

i socyanat e Q0. 125 L, 0.001440 nol) dropw se- sl owl y.~
The ier-ararad terrperature i ncreased to 30C sdFRaf1978%

ontod) B O S S S RSB BRI 5B0 o5 m,

© 0.000078W8I)3h wsahfleﬁe dn1b¥idd (P GANGRAY dddke &ifl iordAfetfinkSulfonic acid (20
ive pale yellow foam To the residue was added 1M

RL, 0.900% wohy dppwisg @t spona tegnparaturerifdiar 4Qunin; thg reastiop avasigyanched with

sat. N. o=t eg&&??%%%&? hﬁ?,nlf'h%}c%ﬁ?g}’{@ Jlﬁ]@?&ﬁ&ﬁés@), \;ig@rgusly stirred for 20.

min at room temperature, extracted with methylene chloride (3x). The combined extracts

~

were dried over Na,SO4, filtered, concentrated in  vacuo. Purification by flash
chromatography using 100% ethyl acetate followed by ethyl acetate/methanol (19:1) afforded
ER-819701 (26 mg, 58%). '

[00106] ER-819655, ER-819672, ER-819698, ER-819704 were prepared in substantially

the same manner as ER-819701.

Scheme 37
R2 RP
RC
HN .
© alkyl halide N— P
. DBU, DMF o AN N~"0
N  microwave 180 °C, 60 sec.
O\ -
N
O\
0\
ER-819669 SN
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reaction m xture was then cooled to 0OC, neutralized
wth 5 Maqueous sodium hydroxide (-1.2 nL). A light
wq@edozasesms | Ky precipitate forned, which was expCHRUSB®A7/012261

with ethyl acetate (5x - until little/no product in

| ast extract by TLC). The conbi ned organics were

washed w th brine, dried over sodiumsulfate,

filtered and concentrated to give a dark yellow oil.

The oil was purified-by flash chromat ography using .
[00107bCNVSEReme 33 @bpue depitts ) gene@lnithgd forauwuducaige@ious RY, R, and R°

sonn{ 9 erh Sl 9, S S (8559 %489

1,8-diaz8bidyde[5.4.Ohindec7barz(B7.2c hLp 0i000583 Mmol)Dihd adkyd Hilide (0.000495

J~Q.N i cropave 180 ¢ 60 _sec. O O RR.819669 O~
mol) lﬁpﬁé‘m@g y ?"W‘ﬁ%o&ris’@éis’”@cgﬁ%‘%@é7‘/%§2€°f 86 “seconds in the
microwdVe 1Bt ficdton g% epardGvelfive fit pHat HELOG#Bviddd alkdeBired product.

solution of ER-819669 (110 ngy, 0.00029 nol), '

1, 8-di azabi cycl o[ 5. 4. 0 undec-7-ene (87.2 L, 0.000583

mol ) and 3,4,5- trinmethoxyR&gnesg chloride (107 ng,

0.000495 nol) in N, NdinethylTtormam de (1.1 nL) was

Ricat & at 180C for 60 seconds in the mcroware.

jri{i cation by preparative reverse phase HP

ed® ER- 819695 (12 uh 79% as col orl ess
e 35 -00-00 ¥l oo

7R O _ 0 .
N—¢ L THF, -78 °C -> 0 °C
o?ﬁ‘\/\o TFA quench, 0 °C -> rt ==
- N N
O O
O . ' O N

[00108] As depicted in Scheme 38 above, to a solution of starting material (0.000212 mol)
in tetrahydrofuran (4 mL) at -78°C was added a 0.5 M solution of 2-methylallylmagnesium
chloride in tetrahydrofuran (4.232 mL) dropwise over 3 min keeping internal temperature
below at -50°C. The cooling bath was removed to allow the reaction mixture to warm to 0°C.
After stirring for 2 hrs at 0°C, the reaction mixture was quenched by slow careful addition of
trifluoroacetic acid (0.978 mL, 0.0127 mol). The reaction mixture was then warmed to room
temperature, stirred for 10 min and then concentrated in vacuo using a rotary evaporator with
the water bath temperature set at 30°C. The resultant residue was dissolved in ethyl acetate,
and excess saturated aqueous sodium bicarbonate was added cautiously. The biphasic mixture
was stirred until gas evolution ceased. The organic layer was separated; the aqueous layer
was extracted with ethyl acetate. The combined organic extfacts were dried over Na;SOq,
filtered, and concentrated in vacuo. Purification by preparative TLC with ethyl

acetate/methanol (9:1) afforded the desired product.
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N THF, -78 C-> 0 C O N~~O TFA quench, 0 Crt N,-/-0O

N N ER- 819695 ER-819700 [00104] ER-819700: As
waeleprassds i n Scheme 35 above, to a sol uti on of PCT/US2007/012261

ER- 819695 (118 ng, 0.000212 nol) in tetrahydrofuran

(4 m., 0.05 nol) at -78C was added a 0.5 M sol ution

of 2-nethyl al |l yl magnesi um chl oride in tetrahydrofuran

(4.232 nlL) dropwi se over 3 mn keeping interna

tenperature bel ow at -50C. The cooling bath was

renoved, and the reaction mxture allowed to warmto

0C. After 2 h at 0C, TLCSQ emel;bhyl acet at e- MeCH,

ni nhydrin stain, W) sho meg—tonplete reaction. The
rea® i oRPm xture was quenched by slow careful
addi pref of trifluoroacetic acid (0.978R8 0. 0127
6@®°t o give yellow solution. The
g was then warned to roomtenpera stlrr((;d
n and then concentrated in v 7
~$ﬁ‘ or with a water bath tenp

| tant yEPH@WH@girtlue was di >

aqetate, and @and treated cautiously wth|an

sol uti
evol ut1

The_bi phasic m xture was stirred untill_ gas o
wd. The organic | ayer was separated
the aqu | ayer was re- extracted with ethyl

acetate. The combined organic extracts were dried oyer
Na2SO4i fPNtered, and concentrat ed |n vacuo ~

[00105*3 ur 'f;' eg)'ic'té’c{‘,gggcé@@efggé . VﬁboTL%%}ﬁtct‘ e Rt 00 000076 moD)
in metBsthUszB&GﬂeO(nmﬂnL)Swhe Hﬂd&ﬁmﬂ%&ﬂetha&s@f@m% £2id (20 uL, 0.0002

-/--Q TTOH, CH2A 2, rt NN, ~1 j O O O
mol) dropwxse at room temperature. After 40 min the reaction was quenched with an excess

of saturated aqueous sodium bicarbonate, vigorously stirred for 20 min at room temperature,
and extracted with methylene chloride (3x). The combined extracts were dried over Na,SOa, ,
filtered, and concentrated in vacuo. Purification by flash chromatography using 100% ethyl
acetate followed by ethyl acetate/methanol (19:1) afforded the desired product.

Scheme 40
)\/Mgm
N—/(
N\/\O THF, -78°C ->rt
NH4Cl quench
N .
o<
(ONQ Ol

ER-819675 ER-819676

[00110] ER-819676: As depicted in Scheme 40 above, to a solution of ER-819675 (80.0
mg, 0.000171 mol) in tetrahydrofuran (2 mL, 0.03 mol) at -78°C was added a 0.5 M solution
of 2-methylallylmagnesium chloride in tetrahydrofuran (3.422 mL) dropwise over 3 min
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ER- 819700 ER- 819701 1001051 ER-819701: As depicted in
Schene 36 above, to a solution of ER-819700 (45 ng,
wW@2@008863 nol ) i n net hyl ene chloride (2.25 nl)P@EES2007/012261

added trifluoronethanesul fonic acid (20 L, 0.0002

nol) dropwi se at roomtenperature. After 40 min the

reacti on was quenched with sat. NaHCO3 (col or changed
fromdark yellow to al nost col orless), vigorously

stirred for 20 mn at roomtenperature, extracted

keepingi interned t¢émperatire helowi -$6°C 3kbe resipiaorc mkturecwasxliowest o warm slowly

o 2518 B2 Tl SR SERSERRERU e svcons

ammofii¥/ckibhdt salntibaf and elttasweedwitly ediyh pketatee2a).e/ et tranlaihed extracts

19: 1 forded, ER-819701. (26 58%.. [001061 i
were deied oy Ris: S0r 304 cnortialedgnyagub e SHde BIpANEt Was purified by flash
chrompiogfiphg Celufing Wit atliyl akttite/mbthafcingl PR affesl ER-819676 (85 mg,
oy ER-819701. Scheme 37 Re Ro 0 R HN-~ ON'/-0/ O
95%)-al kyl halide N4 DBU, DVF O N microwave 180 C, 60
sec. N O- ER-819669 39 WO 2007/139813
PCT/ US2007/ 012261 [00107] Schene 37 above depicts a
general nmethod for intru arious Ra, Rb, and Rc
s_depi cted in Scheme 37 above, a solution of
\ ). 00029 ol ),
1, 8- di azabi/cycl o[ 5. 4. 0] undec- 7- ene

>. 4. L, 0.000583
nol) angd an @l kyl halide (0.000495 p— - O
i ormamide (1.1 ni) was hearfd atNJr%OCfor P
n o mcrowave. Purifieal ooy N o)
r\e}v/grese phase HPLC provi déd Yhe sﬁéd\

Scierre 38 Ra RhoRadricl,

rnt,3h

e o

O S

~ O\

| ER-819676 | ER-819677

[00111] ER-819677: As depicted in Scheme 41 above, to a solution of ER-819676 (56 mg,
0.00011 mol) in methylene chloride (5000 pL) was added trifluoromethanesulfonic acid (90
pL, 0.001 mol) dropwise at roon; temperature to give yellow solution. After 3 h, the reaction
was quenched with saturated aqueous sodium bicarbonate solution, vigorously stirred for 20 |
min at room temperature and extracted with methylene chloride (3x). The combined extracts
were dried with Na,SOy, filtered and concentrated in vacuo. Purification by preparative TLC
using ethyl acetate/methanol (9:1) as eluent afforded ER-819677 (22 mg, 40%).

Scheme 42 _
OH Br
CBry4, PPh,, ‘
Br CH,CI,, r.t. Br
~o o~ © 95% : .o o~
ER-820757 ER-823141
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Re Re 3wyl OO , THF, -78 C-> 0 CN-/ O TFA

guench, 0 C->rt NN o01*-1 [001081 As depicted in
wehenss88 above, to a solution of starting naper/Usi007/012261

(0.000212 nmol) in tetrahydrofuran (4 nL) at -78C was

added a 0.5 M solution of 2-nethylallylnmgnesium

chloride in tetrahydrofuran (4.232 nlL) dropw se over 3

m n keeping internal tenperature below at -50C. The

cooling bath was renoved to allow the reaction m xture
[00112]0 MERB2884DCAs depicted int SohemetX ehove, ERs8207501-G2ng 6.556 mmol)

| A mdingidleSchiBad dTh¥n it t5.4394 1 3
was dfsEEId Al plACoBRa AT Gl S TGS 3 4R 3 CHhmol) and
carbon &dmbramidei (#1309 g, Wad mhwd) wereraddedoando e mixaoyee stared eyernight at
tirred f 10 m.n _and then ncentrated i.n vacuo .
room Eesm%eéaa &3 oax}cgn%%/tlaorgxo fnatvgcr:uowf?clﬁow cﬂéy \;‘}v‘gatsg rch[s%rtn%t%graphy using ethyl
acetaté/Reaniea(1td)asshient affdfled ERM82B BEIL(1t98ng, 95686) aduelightrey solid.
di ssolved in ethyl acetate, and excess saturated
aqueous sodi um bi carbonate was added cautiously. The
bi phasic m xture was stirred until gas evol ution
ceased. The organic | ayer was separated; the aqueous
| ayer was extracted wi t IPehemed3scet ate. The conbi ned
organi c extracts were.dried over Na2SO4, filteyed,

and concentrated in vacuo. Purification by prepér ative

TLC with ethyl acetate/nethanol (9:1) afforded e y
desired product. 40, 2007/ 139813 PCT/ US20®7 o
Schene 39 Ra Rb Nig Rb OPOO NRa N~ N - TfOH,
CH2Cl & rt o N_(O
DBU, DMF,
Br + N~ microwave (o] NH
~o o~ . o< 64%
N
. 0\
O\
ER-823141 ER-823140 O
ER-823142

.[00113] - ER-823142: As depicted in Scheme 43 above, a 5 mL microwave reactor vial,
equipped with a magnetic stir bar, was charged with ER-823140 (200.0 mg, 0.6263 mmol),
N,N-dimethylformamide (2.0 mlL), ER-823141 (388 mg, 1.25 mmol) ~ and
1,8-diazabicyclo[5.4.0Jundec-7-ene (211 pL, 1.41 mmol) to give a light yellow solution. The
reaction mixture was heated at 180°C for 90 seconds in the microwave. Ethyl acetate (5.0
mL) was added followed by a saturated aqueous ammonium chloride solution (2.5 mL) and
water (2.5 mL). The organic layer was isolated and the aqueous layer extracted (2x) with
ethyl acetate (5.0 mL). The combined organic extracts were washed with saturated aqueous
sodium chloride solution (5.0 mL). The organic layer was dried with sodium sulfate, filtered
and concentrated in vacuo. The residue was purified by flash chromatography (0-2.5 %
methanol / ethyl acetate) to givé ER-823142 (218 mg, 63%) as a colorless solid.
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NN o. | O O~ [001091 As depicted in Schene 39

above, to a solution of star ting nmaterial (0.000076
woredoy/1348m3 met hyl ene chloride (2.25 nL) was addedr/us2007/012261

trifluoronethanesul fonic acid (20 L, 0.0002 not)

dropw se at roomtenperature. After 40 mn the

reacti on was quenched with an excess of saturated

aqueous sodi um bi carbonate, vigorously stirred for 20

mn at roomtenperature, and extracted with nethyl ene

chloride (3x). The conbined extracts were dried over

Na2SO4, filtered, and concentrated in vacuo.

Purification by flash chronmat ography using 100% et hyl

acetate foll owed by ethyl acetate/nethanol (19:1)

afforded the desired product. Schene 40 MgCl O /--o0

THF, -78 C->rt \ N -_/ 'SohemeM#4Cl quench NN OL O

0111 OLl-¥ ER-819675 ER- 819676 [001101 ER- 819676: As

depi ctedin Schene 40 above, to a sol uti®Qn o

ER-81967% (RO0. ¥ -ng, 0.000171 not) in.te \

(2 mBro m?) at -78C was added a . @

of 2-netHyl all]yl magnesi um chl oride in tetrahydrofuran

(3.422mL )\, dropwi se over ' 41 WO 200R(1 13

PCT/ US200))] 261 ke%ﬁ&%&%&éwal tenmp hawre bel ow

action nm-d-ure—was—abt owed X0 rﬁél oW y
eacti on

was quenchge” wi th saturated agueous ammonjgm chl ori de
solution, &nd extgacted with ethyl acetatel(
conbi ned ext FS Were dried over Na2SO4, a
concentrat edNgrvacuo. The crude product was\u¥ified
by flash chrobatography eluting with ethyl
acet at e/ met harfOk (19:1) to - afford ER 8196 76°85 ny,

95% . Schene 41
ER-823142 ER-823163

[00114] ER-823163: As depicted in Scheme 44 above, a 5 mL microwave reactor vial,
. equipped with a magnetic stir bar, was charged with ER-823142 (100.0 mg, 0.1823 mmol),
N,N-dimethylformamide (1.00 mL); 1 M lithium hexamethyldisilazide solution in |
tetrahydrofuran (0.43 mL), and ethyl bromide (0.032 mL, 0.438 mmol). The mixture was
heated at 170°C for 150 seconds in the microwave. The reactor mixture was cooled to room -
temperature and treated with MTBE (2 mL). Saturated aqueous ammonium chloride solution
(1 mL) was added and the mixture was stirred for 10 minutes. The organic layer was isolated
and the aqueous layer back extracted with MTBE (2x2 mL). The combined organic layers
were washed with saturated aqueous sodium chloride solution (2 mL). The organic layef was
dried with sodium sulfate, filtered and concentrated in vacuo. The crude maternial was purified
by flash chromatdgraphy (ethyl acetate) to give ER-823163 (83 mg, 79%) as a light yellow
solid.
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O/ /O HON N\ / N-/~Oi NTFOH CH2CI2 NN rt, 3
h ER- 819676 ER-819677 [001111 ER-819677: As depicted
wo oFakmsne 41 above, to a solution of ER-81967BCT/68200h012261
0. 00011 rol) in nethylene chloride (5000 L). was added
trifluoronethanesulfonic acid (90 pL, 0.001 nol)
dropwi se at roomtenperature to give yell ow sol ution.
After 3 h, the reaction was quenched with saturated
aqueous sodi um bi carbonate sol ution, vigorously
stirred for 20 mn at r Schemedfer ature and extracted
‘wth me}hyl ene chloride (3x). The conbi ned,extracts
were dpled with Na2SO4, filtered and conceontrated in
vacuo. pd ifi9ation by preparative TLC us)
aceBes (@D‘dl ol (9:1) as eluent afforpged 2
(22 ng, }48% . Scheme 42 CH Br CBr4, PPh3, 8¢ CH2Cl 2,
r.t. B O® 95% O O ER-820757 ER-823141( 42 OO

2007/ 13%83¢ PCT/ Us2007/ Y481 [ 001121 ER-Besf41: As
depi cted i m-Sehene 42_SBBv& CER 82075R( 182 -8 556
mol ) di ssol ved in griByl ene chl orHBe m) .
Tri phenyl phosphi ne (3.41 g, 13.1 mml) an cgr bon
tetrabromde (4.35 g, 13.1 mmvl) were adde nd the
m xture stirred oyernight at roomtenperat e, O
Concentrati n vacuo foll owed by flash

chr omat ogr apiyF usi ng et hyl acet at e/ heptane (I as

eluent afforged ER-823141 (1.93 g, 95% as a light
grey solid. ' ~

Cheme 43 O HN-~O Br O

ER-823163 ' ER-823166
[0011S5] [ER-823166: As depicted in Scheme 45 above, ER-823163 (153.0 mg, 0.2.654
mmol) was dissolved in anhydrous tetrahydrofuran (1.5 mL) and the solution cooled to 0°C.
" A 1.0 M solution of allylmagnesium bromide in ether (1.327 mL) was added and the mixture
stirred at 0°C for 1.5 hours. Saturated aqueous ammonium chloride solution (1.5 mL) was
added and the mixture was stirred for 10 minutes. The mixture was extracted (2x) with
MTBE (7 mL). The combined organic laye;s were washed with saturated aqueous sodium
chloride solution (3 mL). The organic layer was dried with sodium sulfate, filtered and
concentrated in vacuo to afford crude ER-823166 (160 m'g)l which was used immediately

without pufiﬁcation.
Scheme 46
O/
/
Br 0
o Pd(OAC),,

tri-o-toly!lphosphine,

™ —/{1\/ EtsN, CHACN,
\:C?Eﬁ microwave 120°C, 1 hr

ER-823166

ER-819703
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ONHOBr N DBU DWW, NH Br + Nmcrowave OO 1| - O
ONI 640/ NI \ O- ER-823141 ER- 823140 O- ER-823142
WO 0IARBIER- 823142: As depicted in Scheme 43 abowes20a7/612261

nmL m crowave reactor vial, equipped with a nagnetic

stir bar, was charged with ER-823140 (200.0 ng, 0.6263

mol ), N Ndinethylformamde (2.0 nL), ER-823141 (388

ng, 1.25 nmol) and 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene

(211 L, 1.41 mol) to give a light yellow sol ution.
[0011he ERBIN703nAsidepictes] ilmli&mt%dalmve,lmdloﬁoﬂ of ER-823166 (110.0
mg, o> l?(?%nds I ?lltl haee )r/u%gp SO an a%aqrﬁéngbas gﬁémh?re of nn).rogen in a5 mL
microvaveriea@os olialt was 4died phlladime amiter (Z(EO 5ngj_)0 088%e mmol), tri-o-

B 74 Sy TR b S0 BSEU, | HETo 71 . T

mixtufeOWak Heske@ 6!'2'09Cet76} I6BCEEnuEY ﬂ@smsilo%w ’ﬁfét waeﬁ&d mixture was
aqueous sodium chloride solution (5.0

m).
filteregd rtgra)f\ngb g shpst pachof Geliteand sikics gal @nd ghe pad éubsqqn@@iku’ashed with
[ i f

ethyl ?F‘%g‘ﬁ”@ﬁﬁ%‘%t Pa gﬁn;;, ?ﬁf& w%%cin@éx}]ﬂi@qano V?%PMJ pffidi¥on of the
resultapd aesidue) byt preparati vERVEER phasq Elfsqiypvmdﬁ‘ilﬁglwm (10 mg, 12%).

colorless solid. 43 WO 2007/139813 PCT/ US2007/ 012261

Schene 44/ / OO Br OBr OO O N4 LiHVDS, EtBr N4

O NH DMF. m crowave O N Scheméd?h N N

: BnO
. Bno\©j
(o) o)
HN—( | DBU, N~
o NH DMF NH
180 °C, 180 sec o
microwave
N 4
: BnO
OMe D/\m
BnO
OMe OMe
ER-823140 o ER-819679

[00117) ER-819679: As depicted in Scheme 47 above, a 5-mL microwave reactor vial was
charged with a magnetic stir-bar, ER-823140 (505.0 mg, 0.001581 mol), and N,N-
dimethylformamide (3.5 mL) . The mixture was stirred for a few minutes to dissolve all the
solid, giving a clear, faintly yellow solution. 3,4-dibenzyloxybenzyl chlonde (910.8 mg,
0.002688 mol) was added, and the solution was stirred to dissolve. 1,8-
diazabicyclo[5.4.0Jundec-7-ene (475 pL, 0.00318 mol) was then added via syringe. The
solution rapidly took on a slightly greenish tint after the 1,8-diazabicyclo[5.4.0]Jundec-7-ene
“was added, but the color did not darken further. The clear solution was stirred to mix, the
tube was sealed with a septum cap, and the reactor vial heated in the microwave at 180°C for
90 sec., and then allowed to stand at room température overnightt TLC and mass
spectroscopic analysis indicated a small amount of ER-823140 remaining. Consequently, the
reactor vial was heated in the microwave again for 90 sec at 180°C. The clear, amber
solution was diluted with ethyl acetate (80 mL) and washed with water (2 x 30 mL), saturated

aqueous sodium bicarbonate solution (30 mL), water (30 mL), and saturated brine (30 mL),
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ER- 823142 ER-823163 [001141 ER-823163: As depicted in
Schene 44 above, a 5 nL m crowave reactor vial,
we@ourppds Wi th a magnetic stir bar, was char geRCTM$1007/012261
ER- 823142 (100.0 ng, 0.1823 mmol),
N, N-di met hyl formami de (1.00 nL), 1 MIlithium
hexanet hyl di sil azi de solution in. tetrahydrofuran
(0.43 nmL), and ethyl brom de (0.032 ni, 0.438 mol).
The m xture was heated at 170C for 150 -seconds in the
dried wiver Mdeousm@gnaémnomﬂfate;tﬁlteeemdcmcematgd rigomcuo to give ER-

81 967‘9?]2? twr"ﬁ?r%m llattaﬁ%ge. t u n on(él??l’%snﬁ@étga %gﬁ'pc d;ent purity for

use maheind::ttestepwtthmm ﬁmhersnmtﬁcetiori or 10 m nutes. The
organi c |l ayer was isolated and the aqueous |ayer back
extracted with MIBE (2x2 nlL). The conbi ned organic
| ayers were washed with saturated agqueous sodi um
chloride solution (2 nm.). The organic |layer was dried
with sodiumsulfate, filtered and concentrated in
vacuo. The crude naterialgdmeyud i fied by flash
chromat ogr aphy (ethyl acetate) to give ER— 823163 (83

Q799 "as a light yellow soli d 44 WPR007/ 139813
Cl 007/ 012261 Scheme 45 / ' (OJNO)
Bnoy ~Op THF, 0C O Nomi Nor B8

l-q E 163 ER- 823166 [001151 ER- 66:

depi ct ed i/n eme 45 aboyv ER- 823163 (153.0 N

0.2654 O was di ssol v@ﬁ gnhydrous

tetrahydr furgn (1.5 nl) ﬂf{esolution cool ed

0C. sol uti on of a‘l“t‘y‘l‘n’ﬂ’gne& um brom de~

et her (1 327 : wegygdded and the mixture - OMe

| OMe -

ER-819679 ER-819681

[00118]) ER-819681: As depicted in Scheme 48 above, ER-819679 (0.6204 g, 0.0009979
mol) was dissolved in N,N-dimetfxylformamide (5.0 mL, 0.064 mol) at room temperature,
and the solution was cooled in an ice-water bath under nitrogen. Sodium hydride (47.9 mg,
0.00120 mol) was added all at once, and the mixture stirred for 40 min. Iodoethane (100 uL,
0.001250 mol) was added via syringe. The resultant cloudy solution was stirred with ice-
water bath cooling for 2.3 h, and the bath was then removed. Stirring was continued at room
. temperature overnight. The reaction solution was. dlluted with ethyl acetate (80 mL) and
| water (25 mL), and the phases separated. The ethyl acetate phase was washed with water (2
x 25 mL), and saturated brine (30 mL), dried over anhydrous magnesium sulfate, filtered, and
concentrated in vacuo to give an off-white film. This film was rinsed with heptanes (3 x ~2
mL), and the heptanes was decanted by pipette. The solid was re-dried under vacuum to give
ER-819681 (648.0 mg, 100%) as a semi-solid foam that melted with warming.
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stirred at OC for 1.5 hours. Saturated aqueous

anmoni um chl oride solution (1.5 nL) was added and the
worRoovasmivas stirred for 10 m nutes. The m xt UPET/VWER07/012261

extracted (2x) with MIBE (7 nL). The conbi ned organic

| ayers were washed wi th saturated aqueous sodi um

chloride solution (3 nL). The organic |ayer was dried

with sodiumsulfate, filtered and concentrated in

vacuo to afford crude ER- 823166 (160 ng) which was

used i Mmedi ately w thout purification.: Schene 46 0

-~O0 Br OPd(OAc)2, ~O tiiiiP tri-o-tolylphosphine, O

N M~ Et3N, CH3CN, N HO m crowave 120C, | hr N N O~

Ol ER- 823166 ER-819703 #shtided3907/ 139813

PCT/ US2007/ 012261 [00116] ER-819703: As depicted in —
anoochene 46 above, to a dolution of ER-823166 (110.0
ay, 0.1778 mmol ) in acdtonit'
respjeer e of nitrogen |i nB2P%
vi al Qs added pal Iradi ym acet

ri-o-1. 4ol ydphogphi ne Tz

and lri et hyl an%_\/ne.w'(gg 1L, 0 711

was heat edomtz #A0C for [60 m nutes e micronave. N
The re{qon m xture wds flltered ug'h a short pﬁ?/

of Cel and silica gdl, and the pa ubsequent Iy
washed W h ethyl acet|ate/ nethanol The
f| I t FRE%¥'was concentr at ed i n vacuo. Purl Eﬁ.ﬁs’ﬂai on of

resul tant residue preparative reverseﬂﬁ)has
(001191, BRRIT I eerusdcn SChbnags apovg. EIGHMORE! Gooe, 0.0003083

mol) was dissolved in tetrahydrofuran (3.0 mL) under nitrogen, and the solution cooled to -

78°C in a dry ice/acetone bath. A 0.5 M solution of 2-methylallylmagnesium chloride in
tetrahydrofufan (2.0 mL) was added via syringe over ca. 3 min, and the solution was allowed
to stir at -78°C for S min, and then the bath was removed, and the solution was stirred at
room'temperétme for 2.5 h. The solution was re-cooled to -78°C and quenced with 0.1 mL
trifluoroacetic acid. This solution was then concentrated in vacwo to give a yellow foam.
The flask was cooled to .-78°C in a dry ice/acetone bath and 3.0 mL of trifluoroacetic acid
was added. The trifluoroacetic acid 'solidiﬁed, so the flask was removed from the bath, and
allowed to warm to room temperature. After 3 hours, 1 mL of methylene chloride was added
to help dissolve the solid. After ~ 7 hours total at room temperature, the red solution was
concentrated in vacuo using a rotary evaporator with the water bath temperature set to
approximately 40°C. The residual red-brown oil was dissolved in a few mL of ethyl acetate
(with sonication) and diluted with a total of approximately 80 mL of .ethyl acetate. This
solution was washed with saturated sodium bicarbonate solution (40 mL), water (40 mL), and
saturated brine (40 mL). The organic extract was then dried over anhydrous magnesium
sulfate, filtered, and concnetrated in vacuo to afford a yellow-brown oil (200.4 mg).
Purification by preparative reverse phase HPLC provided ER-819717 (1.0 mg, 1.8%) and
ER-819718 (1.2 mg, 2.2%). ' ‘

[00120] 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 Table 1 set forth below. Table 1 prqvides analytical data,

including "H NMR data, for exemplary compounds of the present invention.
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WER31BTH

BhO ~/o \ /| ~o
sec m crowave

above,
a magnetic stir-bar,
mol ),
m xture was stirred for
the solid, giving a clear,
3, 4-di benzyl oxybenzyl
nol ) was added

0 00318 nDI) was then added via svrlnde

i x-'

chl oride (910.8
and the solutlon mas stirred to

HN\ DBU ONHDWV ONH 180 C, 180
ove O N :::
[00117] ER-819679: As depicted i n BthesmoAdi2261
a 5-nmL m crowave reactor via
ER- 823140 (505.0 nyg,
and N, N- di nethylformam de (3.5 nl)
a few mnutes to dissolve al
faintly yeIIom1sqution

Ove Ove ER-823140

was charged with
0. 001581
The

ng, 0.002688
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The
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]l undect
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sol ution
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col or di
stirred
cap, an orOV|aI
180C f ol —én
tepperafure overni

anal ysi $ indicate

remai ni ng. Cbnsequ?nt ol he
in the M crowave aor 9
ol ution was dyl uted
sodi um
and sat
PCT/ US2(
sul f at e,
ER; 819¢
(CDC13)

next st¢
BnO

t ube ma
e

t he

ine (30 nm),
i ed ove
n nce
104% as

b79 (1.02
i i fficient

The cl
5 seal ed
at ed i n
hl | owed
n&"ﬁﬁﬂs
nBalhfreof
reactd
D sec at
M th eth

30 m)
46 WO
I anhydr

819543 ht

palt freg
Fificati

(44067

Nt r at ed |i

eeMRs®l uti.on. was

(400 NiHE, €BXIY616.63 (s, 1H), 6.51
t(HeI=213cH 5 REdy,86. 38 (t, J=2.2 Hz 1H),
14070 arH), 4168 (H2H), 3.85 (s, 3H),
St s 3 8 6H), 3.80 (s, 3H),
R @28148.51 (1, ]=6.2 Hz, 2H), 3.38
r(LyT&b HeadH)yadp 4 3H), 2.78-2.75
(rg gk, 27t dr LY Hz, 2H), 2.01-
Wi 93a@ét25]p,e 4HS> GH)) 1.65-1.62 (m,

),
0)'8 6.48-6.46 (m, 3H),

), 6.35 (t, J=2.3 Hz,
1H), 4.56 (dd, J=
1H), 3.74 (s,

1 )26
f%?fh. s ?H)ﬁ H), 3.46 (s,
,35'?53 I8, "l—%&é{),ns-s 16
Qh, 21, s,75)! 2.60 (m, 2H),.
2.49-2.39 (m, 2H), 1.89-1.78 (m 2H), -

1.54-1.50 (m, 1H), 1.40-1.36 (m, 1H),
1.26 (d, J=7.3 Hz, 3H),

F{ (30 ﬂIIQﬁIIQ
B

819544
Salt free

NMR 'H

(400 MHz, CDCl;) 6 6.52-6.50 (m, 2H),
6.46-6.45 (m, 2H), 6.38-6.37 (m, 1H),
4.69 (s, 1H), 4.62 (s, 2H), 3.80 (s, 6H), -
3.79 (s, 3H), 3.76 (s, 3H), 3.53-3.50 (m,
4H), 3.40-3.37 (m, 2H), 3.35 (s, 3H),
2.78-2.75 (m, 2H), 2.58-2.55 (m, 2H),
2.01-1.97 (m, 2H), 1.66 (s, 6H), 1.67-
1.62 (m, 2H)

819592
Salt free

NMR 'H -

(400 MHz, DMSO) & 8.89-8.87 (m, 1H),
8.70 (d, J=8.8 Hz, 1H), 7.92 (d, J=8.2
Hz, 1H), 7.67 (t, J= 7.9 Hz, 1H), 7.56-
7.53 (m, 2H), 6.48-6.47 (m, 1H), 6.38- °
6.37 (m, 1H), 5.10 (d, J=8.2 Hz, 1H),
4.56 (dd, J=14.2 Hz, 2H), 4.09-4.04 (m,
1H), 3.99 (s, 2H), 3.75 (s, 3H), 3.72 (s,
3H), 3.12-3.03 (m, 2H), 2.78-2.55 (m,
4H), 1.83-1.71 (m, 2H), 1.57-1.53 (m,
1H), 1.40-1.37 (m, 1H), 1.28 (d, J=7.3
Hz, 3H), 1.00 (t, J=6.9 Hz, 3H)
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BnO ~ BnO~ OO O 1INH NaH, O 1IN _/" CH3CH21 OC tort

NN Owv | O Ow Ow ER 819679 ER-819681 [001181
wEBR3A19881L: As depicted in Schene 48 above, ERP@LOS2097/012261

(0.6204 g, 0.0009979 nol) was dissolved in

N, N-di met hyl formam de (5.0 nL, 0.064 nol) at room

tenperature, and the solution was cooled in an

i ce-wat er bath under nitrogen. Sodi um hydride (47.9

ng, 0.00120 nol) was added all at once, and the

m xturel|stirre¢g,for, 40 mn. lo hane (100 L, ]
E’ﬁl'nbé#go mol ) ‘%’gguca ded via SV%‘SE%e.rThe resa‘{aal%'ca”)ata

cloudy golution was stirred Wth i cefNn®'®#r bath

cooling|for 23 h, and the bath was [ @eoME)DMSID) 5 8.85-8.84 (m, 1H),
Stirri ng@ was gantinued at ropm tenpes.ad (4 &=3YHeNIHNT.98-7.93 (m,
The reagtion utj oo was di luted wijt He78YKs, ABBt745€7.73 (m, 1H),
(80 i) |and-o {25 nL), |and t hel phbZd8 (melfd) 66@4s. 1H), 6.38(s,
The et hyl acet-Abephdse was PWEEAED vj 11D, 6A6 &, IT82 He, D), 4.55, (dd,
m.), and saturated bri ne (30| &gl fregr j &d43Hz 2HhihQFrbek(m, 1H), 3.74
magnesi ym sul fate, ~671 pered, |and _copéetd 2726 BH). 3.18-3.11 (m, 2H),
vacuo t¢ give an of ite film Thils2f1Rat Wasti *géﬂigg:%gﬁ
with heptanes (3 x -- m.), {and the it AneEs? R >
decanted by pipette. The solid was rie:f{ % rhH&3H), 1.03 (1, J=6.7Hz,

R.,O10Q0401 L&

(R W-UETN]

(o] Pate el
O Y

na PATIRWIY | -y il 0O
Va.\J.lJulll L.\J Ul \"A >3 I\ OLJUVU0U 4L \UT. \vJ N] R
sem -soljid foam that nelted th war 47
2007/ 139813 PEL/ US2007/ 01226 &hen%‘/gg”%’p" B f’,‘é‘;"zfn";‘h;’”’
Bn \ O Bf L LT N ft, Ju;&’ﬁz, ), 7.54-7.51 (m,
1H), 6.48-6.47 (m, 1H), 6.38-6.37 (m,
819594 | 1H), 5.07 (d, J=8.5 Hz, 1H), 4.55 (dd,
Salt free | J=14.2 Hz, 2H), 4.25 (s, 2H), 4.06-4.02
(m, 1H), 3.74 (s, 3H), 3.72 (s, 3H), 3.19-
3.12 (m, 2H), 2.86-2.60 (m, 4H), 1.96-
1.85 (m, 2H), 1.60-1.57 (m, 1H), 1.45-
1.42 (m, 1H), 1.26 (d, J=7.3 Hz, 3H),
104 (1, J=6.9 Hz, 3H)

“/ﬁh as—a

: NMR 'H
- _ (400 MHz, DMSO) & 8.96-8.95 (m, 2H),
8.00-7.93 (m, 2H), 7.87-7.83 (m, 1H),
o 6.48-6.47 (m, 1H), 6.38-6.37 (m, 1H),

~—0 N—/( _ 5.06 (d, J=8.5 Hz, 1H), 4.55, (dd, J=14.1

= NS 819595 | Hz, 2H), 4.24 (s, 2H), 4.05-4.01 (m, 1H),
Salt free | 3.74 (s, 3H), 3.72 (s, 3H), 3.19-3.11 (m,
2H), 2.79-2.60 (m, 4H), 1.95-1.84 (m,
2H), 1.59-1.56 (m, 1H), 1.44-1.41 (m,
1H), 1.26 (d, }=7.0 Hz, 3H), 1.03 (t, -
J=7.0Hz, 3H),

NMR 'H
(400 MHz, DMSO) & 6.89 (s, 2H), 6.85
(s, 1H), 6.48-6.47 (m, 1H), 6.38-6.37 (m,
1H), 5.00 (d, J=8.5 Hz, 1H), 4.55 (dd,
819597 | J=14.2 Hz, 2H), 4.04-4.00 (m, 1H), 3.74
Salt free | (& 3H),3.72 (s, 3H), 3.4 (s, 2H), 3.17-
3,08 (m, 2H), 2.68-2.57 (m, 2H), 2.51-
2.38 (m, 2H), 2.23 (s, 6H), 1.88-1.75 (m,
2H), 1.56-1.52 (m, 1H), 1.40-1.37 (m,
1H), 1.26 (d, J=7.0 Hz, 3H), 1.02 (t,
J=7.0 Hz, 3H),
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Owe 2. TFA O OV OW M
1001191 ER-819718: As depicted in Schene 49 above,

wER0319883 (200. 3 nm,
tetrahydrofuran (3.0 nL) under nitrogen,
solution cooled to -

ER- 81968

1 ER-819718

0. 0003083 nol) was di ssetmES200TI012261

and t he

78C in a dry ice/acetone bath. A

0.5 Msolution of 2-nethylallyl magnesi um chloride in
tetrahydrofuran (2.0 nL) was added via syringe over

ca. 3 m

nu

and the solution was all owed

to stir at

Bkt
Xxa tl

5 mn
was S

ﬁﬂgu hen t he

irred

at

room

bﬁ? \rl:‘ﬁls r enove
erat ure

e

o%
The sol

0.1 nL
concent |

?fluor

reaned
t enper at
was addg
total at

ure.
pd

fromthe ba

Af ter
to help

room t enpera

ti onowas re-cooled_t

This s
a yel | |joys
p dry ic
g19664s
Sslt free
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mL of
 he sol i
he red s

D
-

b - 78C andmaUgnced Wi th

QUbé M, PRESG)34191-8.92 (m, 1H),

033 7-9.85m, 1H)E7.89-7.82 (m, 2H),
el eE25008, imt 656849 (m, 1H),
a618826.37 (he1H), 4.56 (s, 1H), 4.44 (s,
t118), 4.L8GK2MRS.71 (s, 3H), 3.70 (s,
t SHMBU1 963116 (InO2HE), 2.85-2.80 (m,
RH)N.682659 i} 2H), d98-1.90 (m,
RH)AL.6&41.52 (m, 2. 0 (s, 6H),
ol-08-1.8% (ma3H)

concent 1
t he wat ¢
The resi
of et hyl
total of
solgut i of
sol uti o
(40 ni).
anhydr oy
concnet 1
(200. 4 1

L DL s

ateee | n
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rg)
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brown oil

The organi
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ate
vacu af f
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A rotary
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of et hy
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was themy
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evaporator W th
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1438 yfﬂﬁ@ R/ 71 89-2.61 (m,
ngly 2. @6L194@m, 2H), 1.76-1.74 (m,
ext), 850L1.48; 1 32 1.28 (2m, 3H),
Iiu&ﬂbzgnﬂngl

preparatlve reverse phase

QOA .. Q10710

w\

- St ruct ur

LU ™\ Y2 [JI\
(1.2 ny,
i nventi ¢
met hods
ordi nary
t hgse |
provi deg
exenpl ar
2007/ 134
Dat a f o

Vluﬂa I\ O J.JIJ.I

[001201 Cbnp
prepaged in a

anal yti caly
y conpound
813 PCT/ US20

Exenpl ary Co

dat a,
t

al
P10

P
1226

ounds
Da

_L.
bunds of
ccor danc

ol
arryu LI\ OLJI7r 10

1 esent

7Y

7
e4

t hose Kk
Such ¢

8126730 ¢]

resent

1l . Tabl
of For
[ a

#ll&&.eﬂg 3 J;j

0b BOD 8 6.55-6.54 (m, 2H),

N‘ ”ﬁ-ﬁ 46-6.45 (m, 1H),

P @5” d9-6.2 Hz, 1H),
879 (s, 3H) 3.77 (s, 9H),
}2;3 b9, 1=6.2 Hz,

| mens 3%314 WD, 2.91-2.82 (m,

7H), ABGRYSEI(RAPH), 2.15 (s, 3H),

.01-1.96xA,gH)e1 50-1.56 (m, 2H),

12

e ER-# Anal vyt ioccal

819626
Salt free

NMR 'H

(400 MHz, CD;0D) 6 6.71 6. 62(m, 3H),
6.47-6.46 (m, 1H), 3.69-6.38 (m,-1H),
4.79-4.78 (m, 2H), 4.38 (br, 1H), 4.12-
4.10 (m, 1H), 3.82-3.56 (m, 16H), 3.64-
3.56 (m, 2H), 3.48-3.45 (m, 2H), 2.58-
2.43 (m, 2H), 2.22-2.05 (m, 2H), 1.43-
1.41 (m, 4H), 1.18-1.15 (m, 6H)
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NVR H o (400 Mz, CDO3) S 6.63 (s,

J=2.3 Hz, 2H),
W@ 3007459813 4. 68 (s,
3.81 (s,
3.51 (t,

3H) ,

3H),
2H),
3.35
Hz, 2
(m

(s,
H) ,
2H)

6.38 (t,

2H),
3.80 (s,

J=6.2 Hz, 2H),
2.78-2.75
2.01- 1.93 (m 2H),

J=2.2 Hz I H),
3.85 (s,

3H),
3H),
3.38 "

o~ (m 2H),

1.69 (s

1H), 6.51 Ro (d,
~0 N~~0 4.70
819701 BC'BYS1087/012261

Salt free 3.54 (s,

(t, J=6.6 Hz, 2H),
2.54 (t, J=10.9
, 6H), 1.65-1.62

NVR H (400 MHz, DVBO) 8 6.48-6.46 (m 3H), \

i

3B
#oh

(d,
(d,

J=0.6 _Fz. 1H) .
J:sgr."o“'i'—&‘f IH)H)

PaBRH

J=2.3

d = 142 aﬁ&ti—c_agg]ﬁta

4. 06-4.

3.

1 (me 1H),

3. 74 (s,

2 81954
Salt fr

-1l (m 2

B9 (m aHL
896436 |(@se
Sl freerh 4y

6. 38- 6.

3.72 (s,

0 él)SéD 37-7.28 (m, SH),

51, 151:7#{ 6.43 (d, 1=2.6
?_9. s, ,1&54(5,211), 3.78
3,76 9 (s, 2H), 3.51-
(o 2685 323993 38 (m, 2H), 3.32 (s,

341y 78521 (m, A159.70-2.61 (m,

21D, 20900 1ApZi4), €85-1.60 (m,

QH)M.59 &, 6H) , '

s, 3H); 3.

18215 (||| 251) ;
')(4051\4@4 £D,0858 727 (¢, 1=79 1z,

1H), 6.93-6.91 (m, 2H), 6.88-6.86 (i,
1H), 6.52 (d, J=2.6 Hz, 1H), 6.43 (d,
J=2.9 Hz, 1H), 4.68 (s, 1H), 4.54 (s, 2H),
3.81 (s, 3H), 3.78 (s, 3H), 3.76 (s, 3H),
3.66 (s, 2H), 3.52-3.48 (m, 2H), 3.39-
3.36 (m, 2H), 3.33 (s, 3H), 2.85-2.81 (m,
2H), 2.69-2.62 (m, 2H), 2.09-2.01 (m,

15

819658
Salt free

2H), 1.64-1.60 (m, 2H), 1.59 (s, 6H)

NMR 'H

(400 MHz, CD;0D) § 6.54-6.53 (m, 2H),
6.51-6.50 (m, 1H), 6.44-6.42 (m, 2H),
4.67 (s, 1H), 4.55 (s, 2H), 3.79 (s, 6H),
3.78 (s, 3H), 3.76 (s, 3H), 3.62 (s, 2H),
2.85 (s, 3H), 2.83-2.77 (m, 2H), 2.75-
2.69 (m, 2H), 2.14-2.06 (m, 2H), 1.67-
1.61 (m, 2H). 1.60 (s, 6H) -

16

-0

819659
Salt free

NMR''H

(400 MHz, CD;0D) 5 6.96 (s, 3H), 6.51
(d, J=2.6 Hz, 1H), 6.43 (d, J=2.6 Hz,
1H), 4.63 (s, 1H), 4.54 (s, 2H), 3.77 (s,
3H), 3.46 (s, 3H), 3.62 (s, 2H), 3.51-3.48
(m, 2H), 3.39-3.36 (m, 2H), 3.32 (s, 3H),
2.83-2.77 (m, 2H), 2.69-2.62 (m, 2H),
2.31 (s, 6H), 2.11-2.01 (m, 2H), 1.64-
1.59 (m, 2H), 1.57 (s, 6H),
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_0 (400 M1z, DVsO) 8 8.89-8.
J=8.8 Hz,
wWQ 2®7h39813H) ,

H),

1H),

(m
3H),
(m

1H), 7.92 (d,
7.56 0

4 Salt free 4.56 (dd,

N 1H),
3.12-3.03 (m 2H),

2H) ,

3.99 (s, 2H),

157153(m |

J=8.
"o 7.53 (m
6.38- 4 819592 6.37 (m

3.7
2. 78-

87 (m
2 Hz,
2H)
1H), 5
J=14.2
5 (s,
2.55
H , 1.40-

1
1

.10

Hz,
3H),

(m
1

8.70 (d,
7.67 (t, J=

. 48- 6. HTT/(83001/012261
d, J=8.2 Hz,

H, 4.09-4.04

3.72 (s, "
4H), 1.83-1.71

H),
H .
6
(
2

.3

H 1.00 (1,

9813 PC‘??'ESM/ 01226

J
1

o

7 (m | H, 1.28
H)
#

49 .
L Ca——

3
| e

Al yiroal Data NVR H.-

D

(4
=8.
7.7
H .

0
J 2
- 3

b
1

[z, DVGO) 8
IANMRHH, 7. 98-7. 93
r#0dMHz, CD;OD) § 6.96 (s, 3H), 6.50
&d{Js2.6 Hio YH),&1435@31=2.6 Hz,
1H)d4.64(sShH), 4f5ads 2H), 3.77 (s,
3H), 3.6 (s, BH); §,66-3.62 (m, 2H),
3.33%3.36(m, ; .83-2.80 (m, 2H),
2@9 264 (m,2H)32.31 (p6H), 2.07-
9(@11 2i.g 6,6 162 (m, 2H), 1.57 (s,
G (m 1 H),

819657
Salt free

NMR 'H

(400 MHz, CD;0D) & 6.53-6.52 (m, 2H),
6.51-6.50 (m, 1H), 6.44-6.42 (m, 2H),
4.70 (s, 1H), 4.55 (2H), 3.79 (s, 6H),
3.77 (s, 3H), 3.76 (s, 3H), 3.65 (t, J=6.4
Hz, 2H), 3.62 (s, 2H), 3.33-3.31 (m, 2H),
2.85-2.82 (m, 2H), 2.70-2.64 (m, 2H),
2.08-2.00 (m, 2H), 1.67-1.64 (m, 2H),
1.61 (s, 6H)

19 -

ER-
819672
Salt free

NMR 'H

(400 MHz, CDCl,) 5 7.32-2.27 (m, 1H),
7.02-6.99 (m, 2H), 6.51 (d, J=2.3 Hz,
2H), 6.38 (t, J=2.3 Hz, 1H), 4.82 (s, 2H),
4.78 (s, 1H), 3.81 (s, 6H), 3.52 (s, 2H),
3.52-3.48 (m, 2H), 3.39-3.35 (m, 2H),
3.34 (s, 3H), 2.77-2.72 (m, 2H), 2.54-
2.47 (m, 2H), 1.99-1.91 (m, 2H), 1.62-
1.57- (m, 2H), 1.55 (s, 6H)

20

819677
Salt free

NMR 'H

(400 MHz, CDCl3) 8 7.37-7.34 (m, 1H),
7.31-7.27 (m, 2H), 7.23-7.19 (m, 1H),
6.51 (d, J=2.3 Hz, 2H), 6.38 (t, J=2.3 Hz,
1H), 4.88 (s, 2H), 4.78 (s, 1H), 3.81 (s,
6H), 3.54-3.48 (m, 4H), 3.39-3.34 (m,
2H), 3.33 (s, 3H), 2.78-2.72 (m, 2H),
2.56-2.49 (m, 2H), 1.99-1.91 (m, 2H),
1.64-1.58 (m, 2H), 1.57 (s, 6H)
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/ 0 7.59 (t,

6.48-6.47 (m 1H),

W@ 200743815 Hz,
4.25 (s,
3.72 (s,

1.96- 1.85 (m 2H),
1.26 (d,
400 MHz, DMBO) 6 8 96-8.95 (m_ 2H),

1H,
NVR H

2H)
3H) ,

J=7.8 Hz, 1 H),

6.38-6.37 (m
1H),

4.06-4.02 NN (m 1H),
2.86-2.60 (m 4H),
1.60-1.57 (m 1H),

3.19- 3.12.(m 2H),

J=7.3 Hz, 3H), 1.04

7.54-7.51 (m
6 819594 1H),
4.55 (dd, Salt free J=14. 2P¢R/USBBY/012261

0 N~ 1H),
5.07
3.74 (s, 3H),
1.45- 1.42 (m
J=6.9 Hz, 3H)
8.00-7.93

(t,

7.87-

. 37 (m

783

“grg\kl 5. 06 (5‘9‘%4

8- 6. 47 (;2% %%Data

100 (d,
4. 04- 4. 00

4. 1—~of 819595 Hz, 2

4. 27
3H)

156(m

§t56§lf§1
DVE
:§55 (

3.74 8

hl t free
/m 2I

3
2

NMIQED 4.05-4.01

(@20 (vitiz, BINISO) 5 8.92-8.90 (m, 1H),

0 §.86-84H(m, 1H), 7.87-7.83 (m, 2H),

1.69-7.60 (#ALrH), 4253-7.51 (m, 1H),

D@47 (m, 1iH),)6-78 (Okid H), 5.06 (d,

DI85, H2HH), 46579@d,.g=14.3 Hz, 2H),

3424 mzﬂm_op§ 02 (m, 1H), 3.74 (s,

dH‘DJQlQBS@Iﬁ) $142.68 (m, 4H),

g 3 @}_91-1), 9& 24m, 2H), 1.59-
121;4’ 1.40

ﬂu (m, 1H), 1.26 (d,

LS N -

D)

LG}
b (m 1H),
1.02 (t

819662
Salt free

, 1 40- 1 37 (m
M/QESH) Hz, 3H),
Calc.: 597.3 .
Found: 598.3 (M+H)

Analytical HPLC:

Method Al

Xterra MS C18 (4.6X100mm) Sum
Retention time: 9,98 min

23

819627
TFA salt

M/Z (ES+)
Calc:: 511.3
Found: 512.4 (M+H)

Analytical HPLC:

Method A2

Xterra MS C18 (4.6X100mm) 5um
Retention time: 6.80 min

24

_ 819661
Salt free

M/Z (ES+)
Calc.: 635.4
Found: 636.4 (M+H)

Analytical HPLC:

Method Al

Xterra MS C18 (4.6X100mm) Sum
Retention time: 9.54 min

25

~0¢

819642
Salt free

M/Z (ES+)
Calc.: 491.3
Found: 492.4 (M+H)

Analytical HPLC:

Method A1l

Xterra MS C18 (4.6X100mm) 5um
Retention time: 7.28 min
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50 WO 2007/139813 PCT/ US2007/ 012261
Structure ER-# Anal yti cal

Exanpl e #

Data ~o NV\R ' H (400 MHz,

wWOBOI3B18. 91-8.92 (m | H), 0 8.37-8.35 (m HE&H/US2007/012261
7.89-7.82 (m 2H), N 7.62-7.51 (m 2H), 6.50-6.49
(m | H, // 819604 6.38-6.37 (m | H), 4.56 (s, 1 H),
4.44 (s, Salt free 2H), 4.28 (s; 2H), 3.71 (s, 3H),
3 70 (s N N3H, 3.19-3.16 (m 2H), 2.85-2.80 (m
2.65-2.59 (m 2H), 1.98-1.90 (m 2H)., 1.58-1.52
1. 50 1. 08[ 14Q34(n} 3H --
E’%‘?%o"'%?m %3%'5%@"5 6 soob P ant %M'ﬂ'da‘a
(m 1H) ] 5. 5.5P 2m I H), 5.70-5.68,
5.54-5. % f 19651r eeMAZ.EBS+()dd J=13.6
Hz, 2H), 44, 3 21 Gala.86
2H) , 2. 8¢ \ 4H) 1Fauad{ 4. TAM+H)
1.9¢6- 1. 1 1 50-1.4331916632-1 28 (2 H,
1.18-1. Balt fre 406"?;54581% S
: 5- : eyno
6. 5.5 63 - 2P~ 6. 49 (nil ? 6)?106mm)5um
(m 1 H) 5[08 (t, pIET3.
819673 ; 3| 79 (s, 3% ign 50 gyiy
‘ M/Z (ES+)
Calc.: 633.3
Found: 634.4 (M+H)
27 819650
Salt free | Analytical HPLC:
Method A1l
Xterra MS C18 (4.6X100mm) Sum
Retention time: 9.72 min
M/Z (ES+)
o Calc.: 551.3
- N—< Found: 512.3 (M+H)
- ° N 819637
TFA salt | Analytical HPLC:
N Method A2
‘ Xterra MS C18 (4.6X100mm) Sum
O . Retention time: 7.17 min
V'O
Ho o M/Z (ES+)
N Calc.: 597.3
29 = _(N\/ ’?'IF?ZISEM Fo.und: 598.4 (M+H)
N
l\Q/o\
oS
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N Salt free 3.61-3.57 (m 4H), 3.45 (t, J=6.2 Hz, o~
2H), 3.33-3.31 (m 2H), 2.91-2.82 (m 2H), 2.66-2.56
w@ 2007289813 2. 15 (s, 3H), 2.01-1.96 (m 2H), 1.BOVUSHE7/012261
(m 2H), o0~. o0 0o NMR"'H -0 N~ (400 MHz, CD30OD) S
6.71-6.62(m 3H), Nomi 6.47-6.46 (m IH), 3.69-6.38
(mI1H), 12 819626 4.79-4.78 (m 2H), 4.38 (br, | H),
4.12 Salt free 4.10 (m | H), 3.82-3.56 (m 16H),
3.64- N 3.56 (m 2H), 3.48-3.45 (m 2H), 2.58- 2.43
2 2. 22- 2,05 2H), I.43; 1.1 (m 4 .
E"(f%e? 5 (m éi’ﬂ“ r L) m@ﬁ'ﬁw 139813 riatytical Data
PCT/ US2007/7042261 Exanple #| Structure ER-# Anal yti cal
Data NMR ' H ¥~ O (400 MHz, [£13301))| 8 7.37-7.28 (m
5H), 6)51 =2.6oHz, 1 H, 6.43|(d, J=2.6 N
N819641 | Heso 467 (s, 1| H), 4. 34sEsah), 3.78
13 Salt{free N3, 76 ( g 3@, H9: .3 2H),
33pl- 3[48 (m 2 .39-3.3 Efﬁ 32H) Foudd:3204sMAin3H) |
2.85-2.82 (m 2H N2 70-2. 61| fFA 2| 2.09-2. 01(m
2H), 1.$5-1.60 (m L1Q , o.2H, 1.59|(s, 6H -0 NVR H
(400 MHf, CD3OD) 5 (t> P=7.9 HZ, \ 0 1H),
6.93-6.91 (m 2H), 6.88 6.86/(m |
oo
- NMR 'H (400 MHz, DMSO) § 7.45 (s,
1H), 7.40-7.32 (m, 2H), 7.27 (m, 2H),
- Y _(° 7.05(d, ] =7.6 Hz, 1H), 6.49 (d, } =
o L\ ~® 2.3Hz, 1H), 6.42 (s, 2H), 6.34-6.30 (m,
_ 2H), 6.23 (s, 2H), 4.62-4.40 (m, 4H),
31 . - 819590 | 375.3.62 (m, 12H), 3.43 (s, 2H), 2.64-
o Salt free | 2.55 (m, 2H), 2.50-2.42 (m, 2H), 1.73-
~ 1.83 (m, 2H), 1.50-1.43 (m, 2H), 1.38 (s,,
o 183 (o 280,150
o\
—~0 NMR 'H 4 ,
(400 MHz, DMSO) 5 8.88-8.87 (m, 1H),
o 8.70-8.68 (m, 1H), 7.93-7.91 (m, 1H),
— N—( 7.69-7.65 (m, 1H), 7.56-7.53 (m, 2H),
L N 819688 | 6-48-6.47 (m, 1H), 6.38-36.37 (m, 1H),
32 : Salt free | 3-07 (& J=9.1 Hz, 1H), 4.65-4.48 (m,
2H), 4.08-4.04 (m, 1H), 3.99 (s, 2H),
3.75 (s, 3H), 3.71 (s, 3H), 2.75-2.58 (m,
7H), 1.89-1.80 (m, 2H), 1.54-1.51 (m,
1H), 1.37-1.34 (m, 1H), 1.27 (d, J=7.3
Hz, 3H)

EXAMPLES 33-106
Biological Activity

[00121] HEKT-bet-luc assay: This assay measures a T-bet dependént 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 ul of Steady-Glo reagent (Promega) and samples were read in Victor V reader
(PerkinElmer). The activity of compound was determined by comparing compound treated

samples to non-compound treated vehicle controls. The ICso values were calculated utilizing
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N 1H), 6.52 (d, J=2.6 Hz, 1H), 6.43 (d, N819647 J=2.9
Hz, 1 H, 4.68 (s, 1 H, 4.54 (s, 2H), 14 Salt free
w®2®1/16%813 3H), 3.78 (s, 3H), 3.76 (s, 3H), N PCT/US2007/012261
3.66(s,2H),3.52-3.48(m 2H),3.39- \ 0o~ 3.36 (m 2H),
3.33 (s, 3H), 2.85-2.81 (m 2H), 2.69-2.62 (m 2H),
2.09-2.01 (m 2H), 1.64-1.60 (m 2H), 1.59 (s, 6 --0
NV H (400 MHz, CD3OD) 5 6.54-6.53 (m 2H), O N~
N- 6.51-6.50 (m 1H), 6.44-6.42 (m 2H), 15 819658
a maxmum (valuel tbrresponlingsto 2 ,anibhund ((fslucﬁbl)a,se 1Baﬂt fsseace of a test

com B 7861%15 3%79déf_bco§r;)s.$ch%l té %ées(t ng?o % vslué obtained at
maxmﬂnﬂﬁﬂﬂbi&lﬁn(mogl-b 1.67- O%) 61 (m 2H). 1.60 ((:38’516H) 0~
[00122]r A‘F%enymza %ch? 3%8%31@%@ valyes;s 5@01_11%0unds were

assaydd) in thi&3tifet pl&tek') Eé’oh5ﬂ1a(63 1nc2udé)i a Jeférencé ; conﬁﬁt@é'&hxch was ER-

, 3.51-3
819542+_|)The3ul_93-gogngl5ze(i,ﬁcsg H;lluejogg 1§a§u0\§;q)|) compoz.mggwgs qhym{qs}' by the ICso

value %@m&e@gf& % fefar e&@ com%ogﬂd (T2 tht;6 'E!Eme mlé'rogtep blétBV to provide a
, 64- 1.59 (m S,

relath cnmnpsg@i@e Pd‘heusmW/mmwa e mpltber# nsﬂnnie@bue the established -
poten&%#th@"f‘@fe}{éﬂcg Q:t)nB%hﬁd to provide the normalized HEKT—bet ICsp value. In this

assay, the established potenéy for ER-819544 was 0.035 pM. The ICsp values provided
herein were obtained using this normalization method. |

[00123] Exemplary compounds of the present invention were as;sayed according to the
methods set forth above in the HEKT-bet-luc assay described above. Table 2 below sets
forth examplary compounds of the present invention having an ICso of up to 5.0 uM as
determined by the normalized HEKT-bet-luc assay described above.

Tablé 2. ICso Values of Exemplary Compounds

Example # Structure ER-Number | ICs (pm)
33 819543 0.015
~Q
o)
-G _ N—{‘ P
34 819549 0.015
' N
‘\Q/o\
0\
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o N\R H o0 (400 MHz, CD3CD) S 6.96 (s,
J=2.6 Hz,

"-~ (d,
W@ 1966Ds1H) |

3.33-3.30 (m
2H),,2.31 (s,
2H), 1.57 (s,

653652(m

4.64 (s,
Salt free 3H),

3H),
2.6 Hz, ., H

114), 4.54 (s, 2H), 3. 77P¢BHUS2007012261
3H), 3.66-3.62 (m 2H), "

2H), 2.83-2.80 (m 2H), 2.69-2.61 (m

6H), 2.07- 1.99 (m 2H), 1.66-1.62 (m

6H) o/ NV\RH o (400 MHz, CD30D) 8

0 6.51-6.50 (m 1H), 6.44-6.42 (m

6.50 --o0

1 H), 6.43 (d, J

3.75 (s,

q7 4. 70 ( 4.55 (2H)|, g 9
?%D”P?Eir ee 3.77 (s, Sﬁﬁﬁgﬁ'ﬂ’ 76 (s. 3H E%&gg‘b?"{" e gl
" 3.62 4§, 2H), 3.33-3.31[(m 28), - | .

2. 85 2 82 (m 2H) )2.70-2.64 (m 2H), 2.08-2.p0 (m
2H), 1.67-1.64 ( ) d.61 (s, ) o~ Fo NWRH 0
(400 MHz, |cDC13y’S1{7.39=6.27 (m 1 |H), N7.02-p.99 (m
2H), 6.51|(d, J=2. Eﬁ/\ﬂ-b 6.138 (t, J=2.B Hz,
1H) 354.82 |(s, 2H), 819672 4.78 |(s,819548, 3| 81 0(GL5
6H), 3.52 (s, 2H), ee 3.52-3.48 (m 2H),
3.39-3.35|(m 2H), s, 3H), 2.77-2.7R (m
2H), 2.54-['2.47 (m 2H) 9-1.91|(m 2H), 1.p2-
1.57- (m |2H), 1.55 (s X '
o/
\
(o]
(o]
o /N-A(N\/\O
36 819701 0.021
N
,\Q}o\
SO
o]
- /N_d{l\/\ol
37 819544 0.035
N
KQ:/O\
oL
o]
O
o /N_{i\/
38 819594 0.060
N N= ]I
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\o NM\R HN (400 MHz, CDC13) S 7.37-7.34 (m |H),

7.31-7.27 (m 2H), 7.23-7.19 (m 1H), 819677 6.51 (d,
wa2073398r3 2H), 6.38 (t, J=2.3 Hz, 20 N Salt frerudidp7/012261

4.88 (s, 2H), 4.78 (s, IH), 3.81 (s, 6H), 3.54-3.48

(m 411), 3.39-3.34 (m 0-1 2H), 3.33 (s, 3H

2.78-2.72 (m 2H), 2.56-2.49 (m 2H), 1.99-1.91 (m

2H), 1.64-1.58 (m 2H), 1.57 (s, 6H) o~ 53 WD

2007/ 139813 PCT/U82007/012261 Exanpl e # Structure
yti cal MR H (4 )
Esqioriy 8 (m_LH). - St 5, ( mq O'ig;ﬁ“'?ggg '%
2H), o N Af 76.10760(m 1 H), 7.%3-7.51 (m
N- 819689(6. 47 | H, 6.38 (m 1H), 506(d 21
Salt free J:8.5 4.57 (dd, |J=14.3 Hz, |2H),
4.24 (s, 2H),_4 -4.02(?m IH), 3{74 (s, NN3H,
 71.(s, 3H), 2 nT~ofH), 273 9643 | 0064
2.0021.92|(m 2H 1. 1.56 (m || HE™%%%4-1 40°08
| H, 1.26 (d, J=7. , 3 MZ (E$+) oo Calc.:
597.3 Foynd: 598.3 (M 2 819662 Salt frage
Anal yticall HPLC: N Methdd K | Xterfa M5 CL8
(4.6X100mp) 5Sum
0/
O
- N
° = N~ ~OH
40 819657 0.065
: N
'\Q/O\
o\
O/
o]
-~ N
: ° = —(N\/\O .
41 819659 0.068
. J
-0
O
—— N
° A '(N\/'
42 . 819592 0.086
N\é)
N
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Retention time: 9:98 mn -o MZ (ESt)

o Calc.

:511. 3

--0 N-f Found: 512.4 (M+H) 23 819627 TFA salt
N Method A2 Xterra MS C18 PCT/US2007/012261

W@l s9seal

HPLC:

(4.6X100m) 5um Retention tine: 6.80 mn i i

( ES+)

Salt free Anal ytical.HPLC

C18 (4.6X100mm) 5um i

N Met hod Al

ol MZ

o Calc.:635.4 24 -0 819661 Found: 636.4 (M+H)
-1 Xterra M5

Retention tine: 9.54 mn o~ MZ

(ES+) o0 Calc.:491.3 -- Found: 492.4 (MeH) 8- [
942 25 Salt Jifeauhpal ytical Num¥el Hog
Brampte e cls (4 a0hmar® e i Ret | ERNumbel 7%““")
mn 54 WD|2007,139813 PCT/ US2007/ 032261
O
o /N—{q\/
43 819595 0.090
N N7 )
o
~0
0 .
~d /N—{l\/ |
44 819597 0.090
N
—~Q
O
-~Q N_( 7 )
45 AN N0 819641 0.098
NK@
o]
O
-G /N—/{‘\/\o/
46 819673 0.102
N
l\@zo\
o\
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Exanple # Structure ER-# Analytical Data N. M Z (ES+)
~i N Calc.:663.3 ON N Found: 664.7 (MrH) 26 819663 N

w®200v/1398e2 Anal ytical HPLC. Method Al Xterra MI/QIR07/012261

(4.6X100m) Sum Retention tinme: 9.60 mn MZ (ESt)
NN~ Cal c.: 633.3 Found: 634.4 (M+H) 819650 27 Salt
free Analytical HPLC. N Method A-1 Xterra Ms C 18
(4.6X100m) Sum Retention tine: 9.72 min ~0o MZ (ES+)
"~0 Ca (ES 551.3 Found: 512.3 (MtH) 28 N 819637 TFA

Lt Anal ytical HPLEC hod A2 N r g1
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N4O 819718 Cal c.:597.3 29 N TFA salt Found: 598.4

(MH) N O- 55 WD 2007/ 139813 PCT/ US2007/ 012261
waEx@npbsi13# Structure ER-# Analytical Data - _oPOI/Us2007/612261

MZ (ES+) Calc.: 519.3 30 819703 TFA salt Found:

520.4 (MtH) N\ O~ _ NWR H (400 MHz, DMSO) 8 7.45 (s,

IH), 7.40-7.32 (m 2H), 7.27 (m 2H), 7.05 (d, J =

7.6. Hz, 1 H, 6.49 (d, J =~ ""0o 2.3Hz, IH, 6.42 (s,

6.34-6.30 (m 2H), 6.23 (s, 214), 4.62-4.40 (m

2H) ,

31 §19590 3.75.3,62 (M 12H) | 3.4 2F) 2. 64
ﬁ%&f‘t" rde 2.55 (nPt"9ERTeS 50.2. 42 éﬁ\‘ﬁiﬁe"l 7Hs0 fm)
T 83 (m 79, Lo0-T 23 (m 27, 1]38 (s~ O o=

__ o NWR HJ (400 , DVBO) S 8.88-4.87 (m 1 H, o
8.70-8.68|(m 1 9357.91 (m | |H), / 7.69-7.65
(m 1H), 7.56-& 5% (m—¢H), '
p N
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N E/:IN '
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(o]
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52 ' . 819658 0.141
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-G N—¢
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o N__ 819688 6.48-6.47 (m IH), 6.38-36.37 (m 1H), 32
Salt free 5.07 (d, J= 9.1 Hz, 1 H), 4.65-4.48 (m

wW@bk)o7/13808- 4. 04 (m 1H), 3.99 (s, 2H), N/ 3. 7BCT/B$2007/012261
3H), 3.71 (s, 3H), 2.75-2.58 (m N 7H), 1.89-1.80 (m
2H), 1.54-1.51 (m 1H), 1.37-1.34 (m 1H, 1.27 (d,
J=7.3 Hz, 3H) EXAMPLES 33-106 Biological Activity
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forth exanplary conpounds of the present invention

having an IC50 of up to 5.0 Mas determ ned by the
woeoonabiszed HEKT- bet-1uc assay descri bed abovepcirakioe7/012261

2. 1C50 Val ues of Exenpl ary Conpounds Exanple #

Structure ER-Nunmber 1C50 (pn) -0/ o 33 819543 0.015

NOl1 O1~0/ 0 34 819549 0.015 NO1 O157 W

2007/ 139813 PCT/ US2007/ 012261 Exanple # Structure

ER- Number 1C50 (m -0 o0

35 819543 0,015 N o-1 o/ 0
RRabpld#1 [0- 021 Ndpbedire 11 0 37 |SERXKmPelI° 1Cs (um)
(o}
-~ N
o = _{J\/
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NCIl -0 O~ N 38 819594 0.060 N N 58 WO

2007/ 139813 PCT/ US2007/ 012261 Exanple # Structure
waBoiasdses |1 C50 (m) o 39 819647 0.064 N Sk, PCDUS200¥/012261

.ON ~ Nf"OH 40 819657 0.065 N O-1 / 0. o~ ON, O

41 819659 0.068 N1 \ 10 ~O N 42 819592 0.086 N N

Example # Structure | ER-Number ICsp (pm)
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59 WD 2007/139813 PCT/ US2007/ 012261 Exanple #

Structure ER-Nunmber 1CSO (pm 43 819595 0.090 N - N
W@ 200819897 0.090 N --0O O 45 819641 0.098 N ~PCTXUSI07/H12261

o/ 46 819673 0.102 N O,1 O1 60 WO 2007/139813

PCT/ US2007/ 012261 Exanple # Structure ER-Nunber |C50

(m -0 ~ Nonml 47 819651 0.110 NI \ O 0. 0/ ~o

Example # | Structure ER-Number | ICso (um)
67 819590 0.514 .
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69 819702 0.600
70 819663 | 0.637
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48 . 819583 0.112 N 10. O0-1 10 49 N,/ 819604

0.120 NN-OO ~0 N~ N, o SOH 50 819657 0.124 N
w@heoh/13813 61 WO 2007/ 139813 PCT/ US2007/ 012261 PEREEPHE012261

# Structure ER-Nunber 1C50 (n) -0 N Noml 51 819593

0.140 NN-~o0 o5 N 52819658 0.141 NI O C

Example # Structure : ER-Number | ICsp (pm)
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--0 0 N~~OH 53 819648 0.147 N\ O 100 -O ~o0 N 54
N-,/ 819602 0.150 N N 62 WO 2007/139813

weEan /U8R 7/ 012261 Exanpl e # Structure ER- Nunmber/us1b0012261
(mMm NO~ON N 55819689 0.169 N N--OO N 56

N--,-" 819646 0.184 N\ O O N ~ NfO- 57 819655
0.204 N
Example # Structure ER-Number | ICsp (upm)
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0-1 o"

O N 58 819703 0.247 NO-1 O1 63 WO

2007/ 139813 PCT/ US2007/ 012261 Exanple # Structure
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N N 64 WO 2007/139813 PCT/ US2007/ 012261 Exanp

le #

Structure ER-Nunber 1C50 (m -0 O 63 819603 0.340 N
W@ 2007439813 0 64 N- 819628 0.360- N\ 0" -~0 N-PCHUSHO7/012261
819642 0.365 N\ -O-ONN,/ 66 819607 0.500 N I\

65 WO 2007/139813 PCT/ US2007/ 012261 Exanple #

Structure ER-Nunmber 1C50 (m -0 O 51, NV 67 819590
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Example # Structure | ER-Number | ICsp (pm)
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NO --068 N-/" 819640 0.542 N 1-0 69 819702 0. 600

NO-1 --ONN --0N~O" N 70 819663 0.637 N 0-1
W@@M768H8YID 2007/ 139813 PCT/ US2007/ 012261 ExanptBU$2007/012261
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--O0 --ON-f 74 N~- 819629 0.840 N 67 WO

2007/ 139813 PCT/ US2007/ 012261 Exanple # Structure
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N4 84 819708 3.599 N _O Noni 85 819599 4.710 N Br

Br --OO N 86 N 819649 4.945 N 70 WD 2007/139813
weEan/u8R0D7/ 012261 Exanpl e # Structure ER- Nunber/us1ms8Mni12261
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N,/'-OH 90 819724 0.104 N F O 71 WO 2007/139813
PCT/ US2007/ 012261 Exanple # Structure ER-Nunber | Cso
W@ 290739803 ~O N 91 819735 -0.140 N --O O 01 92r@81/032087/012261
0.044 NO,1 O1 ON/-093 819750 0.041 N. H/ -0
O ~O N 94 819752 0.071 N O \OO0 72

Example # Structure ER-Number | ICs (pm)
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N
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105 819995 0.33

PROPHETIC EXAMPLE 106

In vive Biological Activity )
[00124] Suppression of arthritis development in CIA. DBA1/J mice are immunized with

bCII/CFA at day O then boosted at day 21 with bCII/IFA. Arthritis development is monitored
over the course of study. The arthritis score is as follows: 0 = normal paw, score of 1 = 1-2
digit inflamed paws; score of 2 = 3 digits or 1-2 digit + wrist or ankle inflamed, score of 3 =
hand + more than 2 digits inflamed; and score of 4 = multiple digits (3-4) + important wrist
or ankle inflammation.

[00125] (A) Partial therapeutic evaluation of acﬁve compound: An active compound as
described above is given by oral dosing once daily at the desired dosage from day 20 after
induction of antibodies to collagen II but before disease development. (B) Full therapeutic
evaluation of active compound: An active compound as described above is given after
disease develops (from day 7 after the second immunization). (C) X-ray analysis of mouse
paws from full therapeutic CIA study. X-ray écore is the index of measurement of
combination of osteopenia, bone erosion and new bone formation. (D) Representative X-ray

radiographs.
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WO 2007/ 139813 PCT/ US2007/ 012261 Exanple # Structure

ER- Nunber 1CSO (m) ol 0 O Nomi 95 819755 0.053 NN 1
WQ 200+@B980371 96 819767 0.148 N O Nzz O~ O Nopd'T1/8%2007/012261

819768 0.183 N ~o0 N N/ 98 819769 0.190 N1-O "0 v

~0 N Nom 99 819770 0.267 N 73 WD 2007/139813

PCT/ US2007/ 012261 Exanple # Structure ER-Nunmber | C50

(m ON .

PROPHETIC EXAMPLE 107

In vivo Biological Activity
[00126] Suppression of arthritis development in CAIA. BALB/c mice are injected i.v. with

1 mg of anti-type II collagen antibody at day 0, and 3 days later 25 pg of LPS is injected i.p.
An active compound and methotrexate (MTX) is then given once daily PO from day 0 to day
7. Arthritis score and body weight is monitored over the course of study. .

[00127) Other embodiments. 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 cdmpouhds 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 by the

specific embodiments that have been represented by way of example.
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100 819771 0.205 N -O _O ~ Nom’ 101 819772 0.103 N

Q 0102 0 -/ 819582 0.01 NO-1 O- O 103 -0\ O
w@197/iFsi3 11 N H N 74 WD 2007/ 139813 PCT/US2007/012261

PCT/ US2007/ 012261 Exanple # Structure ER-Nunber |C50

(pmM ~_o o 104 ~o 819991 0.12 N -O -0 105 819995

0. 33 PROPHETI C EXAMPLE 106

We claim:

1. A compound of formula I:

Ra
Rb
0]
RC N—'(
R3 R’
R4 T RS
X RS

wherein:

Q is -C(R"Y(R?)- or -CH=CH- (cis or trans); |

R' and R? are independently selected from H, C,.3 alkyl, Cz.4 alkenyl, or taken together
are Cy. alkylidene or Cy. alkenylenidene; B |

each of R>, R, R®, and R is independently selected from hydrogen and methyl;

X is methylene, ethylene, or propenylene; .

R? is phenyl, quinolinyl, isoquinolinyl, indolyl, furyl, thienyl, pyrazolyl, quinoxalinyl,
naphthyl, or pyrrolyl, and substituted with between 0 and 5 substituents independently
selected from C;.3 alkyl, C,_; alkoxy, hydroxyl, C,.3 alkylthio, cyclopropyl,
cyclopropylmethyl, and halo; ' ‘

R® is H, methyl, ethyl, propenyl, (C,.3 alkoxy)Cj.3 alkyl, (C).3 alkylthio)C,.3 alkyl, Cy.3
hydroxyalkyl, phenyl, benzyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isooxazolyl,
pyridyl, and thienyl;

wherein R® is substituted with between 0 and 3 substituents independently selected from
methyl, ethyl, halo, C,; alkoxy, C,.; alkylthio, (C;.3 alkoxy)C,.3 alkyl, (C;.3 alkylthio)C,.3
alkyl, C;.; hydroxyalkyl, (C,.3 rﬁercaptoalkyl)phenyl, benzyl, furyl, imidazolyl, pyrazdlyl,
pyrrolyl, isothiazolyl, isooxazolyl, pyridyl, thienyl, pyranyl, dihydropyranyl,
tetrahydropyranyl, and cyclopropyl; and

each of R®, R®, and R°® is independently selected from hydrogen, hydroxyl, methoxy,

benzyloxy, fluoro, chloro, amino, methylamino, dimethylamino, and phenoxy;

77



In vivo Biological Activity [00124] Suppression of
arthritis developnent in *CIA DBAI/J mce are
wo powansmexl with bCl 1/ CFA at day 0 then boost eBCERUSTIAY012261
21 with bClI/IFA Arthritis devel opnent is nonitored
over the course of study. The arthritis score is as
follows: 0 = normal paw, score of 1 = 1-2 digit
i nfl amed paws; score of 2 = 3 di gits or 1-2 digit +
wrist or ankle |nflamsd score of 3 = hand + nore
or phepaif selegted fromRF ank R, aaddRE end B°,gaiken together, iipi@-(CHz)-O- or
-O-Cl-f-(%f—llt— (3-4) + inportant wist or ankle inflammtion.
’0 >(A) Partial therapeutic evaluation of active
~orae q»hplmmavdutidhilyaacbépteble caipcu@ds alkyl esterariarade,alvau@; ¢ alkenyl ester or
id ?IF r}by oral dosing once daily at the desired dosage -
amde $eIRR day 20 after induction of antibodies to collagen
Il but before disease devel opnent. (B) -Full

t apeutic _eval yatjon of active conpound: An active
gﬁ’éﬁ&?&‘w lﬁ' "‘g’ﬁb‘?}’é is given after disease
Qgequmgzj_foﬁom}m;J c®f dr@fankjie second i muni zation).

(O, X1 anal ysis of nmouse paws fromfull
R t%ér%p@&tlnéempﬂe@lbuﬁslect% fragn K gpeshyls ethprk o peppyl, @i taken together

are CHIRASIWIR{ERE! @Eyln&&@bﬁﬁﬁéﬂﬁﬁeﬁé AEhfMERL,2, bone

erosion and new bone orrmation. (D) Representative

each o£R:, R'aB/.cwd A Hs hydmwewn 2007/ 139813
xPQI%d-}ﬁ%QQ gg@%rygﬁggﬁ%lc EXAMPLE 107 In vivo

Bi ol ogi cal tivit Suppression of arthritis
R’dis\riteophremvinalinybaispquinalinylc indodyd, Sural, |¢1,lemt erbrazolyl, quinoxalinyl,
naphtl'}y n’f‘j Hg p%n%g'lo %gﬁ%?e%f ult'gsg{eté&aelgﬁn%%hl os(i%st"i)th rgt@ymgependently

selectmicﬂmmencihydp oetitbxam elthub thiydtoxgk axmomu@ro; md d’réorog iven

R'ILE iR h i, pabEhoe frethshSatSl s dioraeledl ok oot oy
wl{e&ﬁﬂ RPlis Gubstitutedivaich betaiesn 0\aid| Esmuh&mes ﬁidephmdbﬁdiy gelected from
methyly 1R, h8lo, R0 KIS Co s dpeivalilebinsal ubd, ibidagolyl, pyrazolyl

pyrroll; OV isdéhi 2031 embaﬁazasm; S pyritBill, Utthiengg tlwreﬁﬁ)npowmropyranyl

and met hods, of this |nvent|on Therefore, 1t wl
tetrahyg pp¥enys arfl CYIRRIOPHe scope of this invention is to be

orkefahaﬁﬂta&nttbgetﬂaﬁen@qdmb@ﬂs rather than by the
speci fic enbodi nents that have been T epresent ed

cagh SRR ang RIS moennsnthy eleg A DBy G OB YAyl methoxy,
benzylok§! fioro, and chloro;

or a pharmaceutically acceptable salt thereof.

3. The compound of claim 2, wherein: : .

R! and R? are independently selected from H and methyl, or taken together are CH,= ;

X is methylene, ethylene, or propenylene; '

R’ is phenyl, quinolinyl, iso'quinolinyl, indolyl, quinoxalinyl, naphthyl, or pyrrolyl, and
substituted with between 0 and 3 substituents indépendently selected from, fluoro, methyl,
methoxy, hydroxyl, and bromo;

R® is H, methyl, ethyl, hydroxyethyl, or benzyl; wherein benzyl is optionally substituted
with pyrrolyl or pyrazolyl; and

each of R?, R®, and R® is independently selected from hydrogen, methoxy, and fluoro;

or a pharmaceutically acceptable salt thereof.
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1. A conpound of fornmulal: Ra Rb_ '~ O RN~TF Q
N- RB RBR7T RA NR6 XR5 | wherein: Qis
WO GR13BRR) - or -CH=CH (cis or trans); R andr@Us2007/012261
i ndependently selected fromH, C1_3 alkyl, C24
al kenyl, or taken together are Cl.6 al kylidene or
C2- 6al kenyl eni dene; each of R3, R4, R6, and R7 is

i ndependently sel ected from hydrogen and nmethyl; X is
nmet hyl ene, ethyl ene, or propenylene; R5 is phenyl,
qui nol i nyl, isoquinolinyl, indolyl, furyl, thienyl,

PY I PgPLothpo wc{%}ﬂ Mlhereilapht hyl, or pyrrolyl, and

lsubst2| tute etvween O and 5 substituents
R'iand &) enelindepsndenty seleetgd froomHCmethydl éthyl, ootaken tdgethey are
ydr o)yl . Lkyl thio, cyclopropyl,
pmpy@%eg\eb%}}ggﬁ??%f&%rﬁf ’and halo; R8 is H, nethyl, ethyl,
X prophglene of &hyRenael koxy) C1. 3 al kyl, (CL.3

L A U L st

naphtlyd 0érPy@edyly land isabaiaealvwith bet@gén 0¥hd 3a30bstitietts ildependently

rein R8 is substituted with between 0 and 3
Select%ﬁ%gﬂ wgm glqugﬁa%mw%%&@d from nethyl,
- R%k mglmedigxl &hyChydroxyk®y), or Sénz%l,a!vkéflaﬁmﬁzyl(@l;f)ﬁonauy substituted
.. alkoxy)Cl 3 alkyl, (C1 3 alkylthio)Cf_3 alkyl, C1.3 ~
with pyirehd 0y AYK3A0lYl; C1 3 ner capt oal kyl ) phenyl , benzyl ,

orfalPh¥tmadeMtiEARCIEptaBIe @R htLof. PYrrolyl, isothiazolyl,
I sooxazolyl, “pyridyl, thienyl, pyranyl,
di hydropyranyl, tetrahydropyranyl, and cycl opropyl;

??-d'ﬂﬁﬁ&g'nﬁgunﬁ%fc mﬂ%&@ini ik Rl nzwo}losel ect ed

om hydriogen, hydroXyl, nethoxy, oxy, fluoro,
chl oro, amno, nethylam no, dinethylam no, and

'pEQFﬁé%mJo?md of claim 1, wherein R® and R°® are methoxy or fluoro.

7. The compound of claim 1, wherein each of R' and R? is independently selected
from H, methyl, and ethyl.

8. The compound of claim 1, wherein one of R! and R?is H, and the other is methyl

or ethyl.
9. The compound of claim 1, wherein one of R! and R? is methyl and the other is H.
10. The compound of claim 1, wherein one of R!'and R%?is H.

11. The compound of claim 1, wherein R' and R? taken together are propylidene,

vinylidene, or CHy=.
12. The compound of claim 1, wherein each of R?, R% R and Ris hydrogen.

13. The compound of claim 1, wherein R’ is phenyl, 4-quinolinyl, 5-quinolinyl, 8-

quinolinyl, S-isoquinolinyl, 3-indolyl, N-methyl-3-indolyl, 5-quinoxalinyl, 1-naphthyl, or 2-
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WO 2007/ 139813 PCT/ US2007/ 012261 or one pair selected
fromRa and Rb, and Rb and R, taken together, is
WO (CsB)3 O or -O CH2-CH2-O; or a phar maceurdab1097/012261

acceptable salt, a Cl-6 al kyl ester or am de, or a

C2-6 al kenyl ester or amde thereof. 2. The conpound

of claiml1, wherein: Qis -C(R)(R2)- or -CH=CH (cis

or trans); Rl and R2 are independently selected from

H, methyl, ethyl or propyl, or taken together are

naphthgliad sabstiied eh durtisr Gpbetinged sy e feybsiuene

depeRlefi cq‘[qﬁ fAgd R7 i's hydrogen;
indepe ¢r§t Jrr%ltli nomerﬂ&ﬁﬁ)ene gR propenyl ene; RS is
phenyl qU|noI|nyI |squ|noI|nyI i ndolyl, furyl,

t iy I u h
pgé-?gféyﬁb?@ékﬁé i 952 R BB, oo pbeny, o
(pyrazelyyphenylent s i ndependently sel ect ed from met hyl ,
met hoxy, ethyl, hydroxyl, brono, fluoro, and chl oro;
R8 is H nethyl, ethyl, propenyl, methoxyethyl,
hysi riheyeiipound of clagn 2y wheidieR& is HRBettsy] Ssthd] hydibegbthyl, or
between 0 and 3 substituents independently
ted from nmethyl, ethyl, halo, ClL.3 al koxy, 1,
Cl1. 3 hydroxyal kyl benzyl furyl .1 mdazol yl ,
pyrazol yl , rronI |soth|azolyl |sooxazolyl
i@ I°°mcH‘?Pﬁ 9f° awﬂan@?renm hydropyranyl
t@ﬁééﬁﬂWﬁﬁ{/hdﬁi&d)tﬁéf%ﬁféﬁB@)& tl-fg% Ra and Rb taken
together is - cf) ; each and R is
i Rd é%@?ﬂ!’éfhtha‘yﬂtge!hé plé@iwmgowbﬁwp@'geﬂuow dralyl| or hydroxyl at the 2-

itiofE ERFY loP ethdsl ftﬁ 3¢ 8t thy]
post l&ﬁ &P%g%tlﬁcaﬂ/f acecept)“ l'e 5z F(E'Jereo#" y °§@ The Vo methoxy
at the Qndmlf claim2, wherein: Rl and R2 are .

i pel hyl , t ak
Itgge re E&ﬁé:tﬁ&f%ﬂ{)rsl’onekpﬁwﬁg&'e%/hyl gae, aofn

propenylene R5 is phenyl, quinolinyl, isoquinolinyl,

| DR B AT 8 2 BRI 5 2B 55 Moo Sbeny, 2 ors-

3,5-dimethergpitapt, 3)5- dﬂhﬂhylpﬂeﬁyi,(mhycﬂﬂouyﬁﬁ dimaethykyphengl, B3xdimethyl, or

and br R8 is H nethyl, ethyl,
-meﬂnijgi:,ggég{.th% hSP enzyl : wherein benzyl is optionally
substituted wth pyrrolyl or pyr azolyl; and -

methog%q

18. The compound of claim 1, selected from the group consisting of: ER—819724 ER-
819755, ER-819750, ER-819749, ER-819735, and pharmaceutically acceptable salts thereof.

19. The compound of claim 1, selected from the group consisting of: ER-819543, ER-
819549, ER-819543, ER-819701, ER-819544, ER-8 1 9594, ER-819647, ER-819657, ER-
819659, ER-819592, and pharmaceutically acceptable salts thereof.

20. The compound of claim 1, selected from the group consisting of ER-819595, ER-
819597, ER-819641, ER-819673, ER-819651, ER-819583, ER-819604, ER-819593, ER-

819658, ER-819648, and pharmaceutically acceptable salts thereof.

21. The compound of claim 1, selected from the group consisting of ER-819602, ER-
819689, ER-819646, ER-819655, ER-819703, ER-819667, ER-819601, ER-819605, ER-
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each of Ra, Rb, and R is independently selected from
hydr ogen, nethoxy, and fluoro; or a pharmaceutically
waewepsand e salt thereof. 78 WD 2007/ 139813  PCT/US2007/012261

PCT/ US2007/ 012261 4. The conpound of claim 2,

wherein: R and R2 are independently selected fromH,

met hyl , ethyl, or taken together are propylidene,

allylidene, or CH2=; X is nmethylene or ethylene; R5 is

phenyl, quinolinyl, isoquinolinyl, indolyl, furyl,

81965t2hEgr§/11968§yE&z&;1|9§03 ER:i818643, ﬂ&ﬂl%%pm pgxarrnag:putncally acceptable
salts bl Y!, and substituted with between O and 3

substituents independently selected from methyl,

met hoxy, fluoro, and brono; and RS is H, net hyI

et . r n z
Op?l ona c?@p tjl?i'{nep se%gfe@@aﬂ’“g BW%’%?@FR 81p-891, ER-
819772, phERnﬁamauJ caERySl@Gae,pt PR 819269, tfm-@o9768'; THR-819767, and
d of cl ein Ris nethoxy or fluoro.
phm’%?%‘f@%@?ﬁ%mge%ﬂhsﬁ’e&?ﬂ{ 1, wherein Ra and R are
nmet hoxy or fluoro. 7. The conpound of claim1, vvherei n
each of R and R2.i.s independently selected .fro

mé$-hihe comppundipf|claim 1 sglected dfasm e gPuB cansisting o §Be$ 19556, ER-
81955t7nER0§ 19?”58 AR-919753, dild phafmddeBti&liRAIcctftabietshid theﬁ';rof

eth yl The conpound of claim1, wherein one of
and R2 |s nmet hyl and the other is H 10. The corrpound

0&4 Gy éBnlpodMA‘%{f%'laﬁmOﬁ QeRbtel frddh theFrohs cb!nmééng af Eﬁ -819877, ER-

ound claiml, wherein R and R2 tak ento%;
81987§; &)ﬂb%]q @&@198&2 ngiid ERn819763, @pgd-phatmacefitisally acceptable salts
* thereofOmPOUNd of claim1, wherein each of R R4, R6, and R
I's hydrogen. 13. The conpound of claim1, wherein RS
i s phenyl, 4-quinolinyl, 5-quinolinyl, 8- quinolinyl,

22 R MRk (3Bl corl 1 Yo O gy pa o

pharmaCeutidally @adeplabRodarrieapht hyI, -and substituted or
further substituted with between O and 3 substituents
i ndependently sel ected from net hyI nmet hoxy, and
b26IrThe composition of claim 25, wherein:

Q is —-C(R")(R?*)- or -CH=CH- (cis or trans);

R' and R? are independently selected from H, methyl, ethyl or propyl, or taken together
are CH,=, allylidene, propylidene, propenylidene, or ethylidene;

each of R, R%, R®, and R’ is hydrogen; .

Xis methylene, ethylene, or propenylene;

R’ is phenyl, quinolinyl, isoquinolinyl, mdoly] furyl, thienyl, pyrazolyl, quinoxalinyl,
naphthyl, or pyrrolyl, and substituted with between 0 and 3 substituents independently
selected from methyl, methoxy, ethyl, hydroxyl, bromo, fluoro, and chloro;

R® is H, methyl, ethyl, propenyl, methoxyethyl, hydroxyethyl, or benzyl,

wherein R® is substituted with between 0 and 3 substituents independently selected from
methyl, ethyl, halo, C,3; alkoxy, 1, C;3 hydroxyalkyl, benzyl, furyl, imidazolyl, pyrazolyl,
pyrrolyl, isothiazolyl, isooxazolyl, pyridyl, thienyl, pyranyl, dihydropyranyl,
tetrahydropyranyl, and cyclopropyl; -

or R® and R® taken together is -O-(CH3)-O-;

each of R?, R®, and R® is independently selected from hydrogen, hydroxyl, methoxy,

benzyloxy, fluoro, and chloro;
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14. The conpound of claim1l, wherein R8 is benzyl,
phenyl , (pyrrolyl)phenyl, or (pyrazolyl)phenyl. 15.

wab@7asssppound of claiml, wherein R8 is H, mnetbkgl/Ps2007/012261

et hyl , hydroxyethyl, or nethoxyethyl. 16. The
compound of claim2, wherein: one of R and R2 is H
and the other is nethyl or ethyl; R5 is phenyl, having
the followi ng substituents: fluoro, methyl or hydroxyl
at the 2- position; hydrogen, nethyl, or nethoxy at

orfalphatngesiitalynccaptdbleysditabygrof. net hyl , or net hoxy at

formu

the 5-position; and R8 is nethyl, ethyl, nethoxy,
ethyl, or hydroxyethyl. 17. The conpound of claim 2,
W29t Fhe chbtnpositidn df claim 23, whedimsdidyomppeumd is aZohtpomnd-of the
. 5- dlnethoxyphenyl 3, 5-di net hyl phenyl ,
“ hydr oxy- 3, dlnethoxyphenyl 2,3-dinethyl, or
2-met hyl - 3, 5- di met hoxyphenyl . 18. The conpound of
claim1, selected fro the group consisting of.
ER-819724, ER- 819758 %R 819750, ER- 819749,
ER- 819735, and phar ng p acceptable salts
thereof. 19. The—g of {cl aim 1, selected from
the group conS|st|ng O BER 818543, ER 819549,
ER- 819543, ER-819701, ER-8 , ER-819594, ER-819647,
ER- 819657, - ER- 819659, ER- 2, and pharmaceutically
acceptabl e salts thereof. 20y The conpound of claim 1,
sel ected fromthe group const g _ef ER-819595, ER-
819597, ER-819641, ER-819673, 19651, ER-819583,
ER- 819604, ER-819593, ER- 8196 ER-8 19648, and
pharmaceutically acceptable salts thereof. 21. The
compound of claim1l, selected fromthe group

or a pharmataitically aéceplabBd &40therebR- 819689, ER- 819646,

formu

ER- 819655, ER-819703, ER-819667, ER-819601, ER-819605,

ER 80 WD 2007/139813 PCT/ US2007/ 012261 819652,

ERR Si6dbtnpdsition of¥balmh 2 SRvitéin4aid dobpdhfié 28a cafifound of the
harnmaceutical |y acceptable salts thereof. 22. The . .
mpound of claim1, selected fromthe group

consi sting of ER 819-891, ER- 819772, ER-819771,

ER- 819770, ER-819769,\ ER-819768, ER-819767, and

phar maceutical |y aCC"’5b|e salts t hereof. 23. The

- conmpound of claiml, romthe group
consi sting of ER-818 e

or a pharmaceutically acceptable salt thereof.

29. A method for treating multiple sclerosis in 2 mammal, comprising the step of

administering to the mammal a pharmaceutical composition comprising a compound of claim

1.

30. The method of claim 29, wherein:

Q is -C(R")(R?)- or -CH=CH- (cis or trans);
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819557, ER-819558, ER-819752, and pharnaceutically

acceptable salts thereof. 24. The conpound of claiml1,
wa@edogasmds f rom t he group consi sting of ER- 8198F@r/UER07/012261

819878, ER-819879, ER-819882, and ER-819763, and

pharmaceutically acceptable salts thereof . 25. A

phar maceuti cal conposition, conprising a conpound of

claim1 and a pharmaceutically acceptable carrier.

26. The conp05|t| on of claim25, wherein- Qis

R' apd R grrandepspdent-gglected: fromoH, meghid) ethwl oppepph cartaken together

are CHszﬁBﬂﬂQﬁ@tﬂrMEﬁﬁie%@t ﬁgﬁér{ yhdeh, &%&M'ldeneet hyl or
en toget are CH2=, al 'yl i dene,

% or t
ea‘ﬁ’f‘?fpﬂi Meﬁemﬁl&péhy@)g@he or ethylidene; each of R3,
an‘}netﬁﬁené‘%ﬁ, né Eggyog)ggﬂgge X is methyl ene, ethylene,

Sor propenyl enyl, quinolinyl,
Rijis qenylo Iqun;dhnyl nldodllthlniyll,r yidpl)tlhfta'uylthlqnyf aryhzdlyl, quinoxalinyl,

naphth&}“ oxal 'op ,n’aBd S @rgtug tli,t géét%{eon y(#l c?gg % Osgﬁ?t?@értng mgependently
se]ectedeﬁcﬁﬁtnﬁihfl[ niethoxiyhethyl, hyﬂﬂwyy brexhbyflyorbyalidctioro; br ono,

f.l uo nd, chl oro; R8 is H, ro enyI
R irelinfi ol e, BepRyenL bty ctnh ok b
whettis Rstnblkﬁl%twnb@ wifl b&eeed) 0and ﬁs&éﬂﬁielnfsuiﬁﬂéﬁendemly selected from
eﬁglent |y selected from neth ethyl, halo, C1 3
methyL eglgﬁ 9 Cosp a}, Bl rlogy.amywoxyslgﬂiylpenzyh rfy{yl imidazolyl, pyrazolyl,
pyrrolyliN di%éﬂhéﬂolylpyr Qé@kdﬂolyl pylfy'i'ﬂiyl" ?f“ apQtaflyl,  dihydropyranyl,
| sooxazol yl, pyr L i enyl, pyra
tetrahygropaamshs s gc] OPY?Ié)t ¥ ahydr opyranyl , and cycl opropyl ;
or R? aﬁ@RaiHiceBIQ%geﬁf&ris t9geigo-; 1 s -O (OR)-O; each of

I's 1 ndependently sel ected from
eatﬂy of é?geR nwrlbxgsl indppendent)y selpetad \fremyhydrpges diydeaxyl, methoxy,
benzylﬁﬁi'%&ro%d 07/139813 PCT/ US2007/ 012261 or a
armaceut i cal 'y’ acceptabl e salt thereof. 27. The
Orcphwmcpmmallofaccﬂaabiesstthmm n said conpound is a
compound of the formula: / Nom or a -
phar maceutically acceptable salt thereof. 28. The
chinfdhsinbétbod of claimaR8) Rbereintsaidecompaund is an:pmmdnd of the formula:
compound of the

or a pharmaceutically acceptable salt thereof.

32. The method of claim 29, wherein said compound is a compound of the formula:
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formula: ~O N / Nom 1/ or a pharmaceutically
acceptable salt thereof. 29. A nethod for treating
worioviipdses scl erosis in a manmal , conpri si ng t heCEUSPOD12261
adm nistering to the manmal a pharmaceuti ca
conmposition conprising a conpound of claim 1. 30. The
met hod of claim?29,' wherein: Qis -C(R)(R2)- or
-CH=CH (cis or trans); 82 W) 2007/139813
PCT/ US2007/ 012261 R and R2 are independently sel ected
fromH, nmethyl, ethyl, or propyl, or taken together
are CH2=, aIIyIidene, oropylidene, propenyl i dene, or
et hyl i dene; each of £ R4 RB and R7 is hydrogen; X
is methylene, ethylehe openyl ene; R5 is phenyl,
qui nol i nyl, isoquradl i n olyl, furyl, thienyl,
pyrazol yl, quinoxalin - , or pyrrolyl, and
substituted with between 0 3 substituents :
i ndependently selected fram pethyl, methoxy, ethyl,
hydr oxyl, brono, fl uoro, and"chlqro R8 is H nethyl,
et hyl , propenyl met hoxyet hyls droxyet hyl, or
benzyl, wherein R8 is substltu\eq/MAth betmeen 0 and 3
substituents i ndependently selected from nethyl,
et hyl, halo, Cl.3 alkoxy, 1, Cl_3 hydroxyal kyl,
or a pharmageuticaly weceptahlelsalbihgreofoyr azol yi,  pyrrol yl |
i sot hi azol yl, isooxazolyl, pyridyl, thienyl pyranyl
di hydr op ranyl tetrahydropyranyl and cyclopropyl
0B3Fds& Rtmpqmpft@@m hisy the gnanofiatue jof @ medigarherns forthe
trea toP&ﬂt le&§ jogdependent |y sel ected from hydrogen,
yd roxy} oxy, benzyl oxy, fluoro, and chloro; or
a pharnaceutlcally acceptabl e salt thereof. 31. The
, rein said-co ound is a
gg?rph%enlg; esft B 75 wHBER, ' ™
Q is —-C(R"YR?- or -CH=CH- (cxs or trans); ' '

R' and R? are independently selected from H, methyl, ethyl or propyl, or taken together

are CH,=, allylidene, propylidene, propenylidene, or ethylidene;

each of R?, R?, R(" and R’ is hydrogen;

X is methylene, ethylene, or propenylene;

R’ is phenyl, quinolinyl, isoquinolinyl, indolyl; furyl, thienyl, pyrazolyl, qumoxalmyl
naphthyl, or pyrrolyl, and substituted with between 0 and 3 substituents independently
selected from methyl, methoxy, ethyl, hydroxyl, bromo, fluoro, and chloro;

R® is H, methyl, ethyl, propenyl, methoxyethyl, hydro*yethyl, or benzyl,

wherein R® is substituted with between 0 and 3 substituents independently selebted from
methyl, ethyl, halo, C,.; alkoxy, 1, C,.; hydroxyalkyl, benzyl, furyl, imidazolyl, pyrazolyl,
pyrrolyl, isothiazolyl, isooxazolyl, pyridyl, | thienyl, pyranyl, dihydropyranyl,
tetrahydropyranyl, and cyclopropyl;

or R® and R® taken together is -O-(CH>)-O-;

each of R? R®, and R® is independently selected from hydrogen, hydroxyl, methoxy,
benzyloxy, fluoro, and chloro;

or a pharmaceutically acceptable salt thereof.

35. The use of claim 33, wherein said compound is a compound of the formula:
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/ Nomi or a pharmaceutically acceptable salt thereof.
32. The nethod of claim?29, wherein said conpound is a
wa@eovpasssds of the fornmula: 83 WO 2007/139813 PCT/US2007/012261

PCT/ US2007/ 012261 ~o0 ON / 6N~oml N or a
pharmaceutically acceptable salt thereof. 33. Use of a
conpound of claiml in the manufacture of a nedi canent
for the treatnment of nultiple sclerosis. 34. The use
of claim33, wherein: Qis -C(R)(R2)- or -CH=CH (cis
or trans); R and R2,are independently selected from
H nmethyl, ethyl or propyl, or taken together are
CH2=, allylidene, prg i dene, propenylidene, or
et hyl i dene; each of . 2 and R7 is hydrogen; X
I's met hyl ene, et hyle€ne) rqpenyl ene; R5 is phenyl,
gui nol i nyl, isoqui nol 4 i , furyl, thienyl,
pyrazol yl, quinoxalinyl, , or pyrrolyl, and
substituted with between Oland 3 substituents
i ndependently selected fronj nmet hoxy, ethyl,
hydr oxyl, brono, fluoro, and> > R8 is H nethyl,
et hyl , propenyl, methoxyethyl, roxyet hyl, or
benzyl, wherein R8 is substitut wth between 0 and 3
substituents independently selected from nethyl,
ethyl, halo, C1-3 alkoxy, 1, Cl-3 hydroxyal kyl,
benzyl furyl, imdazolyl, pyrazolyl, pyrrolyl,

or a phaspepguiigally Receptablscssbidhereof. pyri dyl | t hi enyl, pyranyl
di hydr opyr anyl , tetrahydropyranyl and cycl opropyl;
or Re and Rb taken together is -C)(CHQ) O ; each of
R36. TR usgiofl cRimi33, whdrsire sald nompoued ot aanpiquahof the formula:
hydr ogen, hydroxyl, methoxy, benzyloxy, fluoro,.and
chloro; or a pharnac‘utlcally acceptabl e salt thereof
35. The use of cl ai wherein said conpound is a

compound of the for
N—‘<
LNy

or a pharmaceutically acceptable salt thereof.

37. A method for treating rheumatoid arthritis in a mammal, comprising the step of
administering to the mammal a pharmaceutical composition comprising a compound of claim
1.

38. The method of claim 37, wherein:
Q is ~C(R")(R?)- or -CH=CH- (cis or trans);
R! and R? are independently selected from H, methyl, ethyl or propyl, or taken together
are CH,=, allylidene, propylidene, propenylidene, or ethylidehe’;
each of R?, R?, RS, and R’ is hydrogen;

X is methylene, ethylene, or propenylene;
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84 WD 2007/139813 PCT/ US2007/ 012261 or a

phar maceutically acceptable salt thereof. 36. The use
wo@boochagsm 33, wherein said conpound is a conporemusfo07/012261

the formula: p N~( or a pharnaceutically acceptable

salt thereof. 37. A nmethod for treating rheunmatoid

arthritis in a mammal, conprising the step of

adm nistering to the mammal a pharnaceuti cal

conposition conprising a conpound of claim 1. 38. The :
R’nist plemhyh f quihelinyl 3isoquinelisyin indplyls fuGl,Rhi¢iR),- pymazolyl, quinoxalinyl,

- CH=CH- i,S aor tra ., R..and, R2 are independent]y.
naphl e TV A, “HRBERGtS PR JFEncD Gyl S Biooh Ry independently
selectécbﬂeihhﬁéthéa heethdAs cﬂﬂﬂ,:kwd'rd@ﬂl,&nombpﬂ?bﬂod andchloro, ;

fropenyl i depe, or et i dene; ch of R3, R4, , an

R P andir ez Pf%%f %ygﬂﬁf?ﬂ@{}ﬁ%yéﬂé’}’ & bens3 |
wireiReRPyis & Bstitifed WatE BetiWetd Want PGlbsdbsHey idak nffp sélected from
henyl , quinolinyl, isoquinolinyl, indolyl, furyl,
meﬂlY{ﬂh?tbhly thaloy (r1s7 kXY, I Giimodroxxatkyl, hengythipryl. dmidazolyl, pyrazolyl,
rr ; St j ed Wt ibet 0 : ,
pym)lgﬁbs?éidtﬂbgzn?ggi ng%g;e(%%dg%lfl quge l’ect ed H’qujr}'g?ﬁgl/’l , dihydropyranyl,
tetrahydropyrgyl, anhgycloprppyloxyl , brono, fluoro, and chl oro;
or e g!nﬁ Rt ttgﬁéthe@tshw-ﬁc}%r)@-?nyl , met hoxyet hyl,
hydr or

oxyethyl, “benzyl, Wherein R8 is substituted ,
eagh tof BetRve@nd R irglepersiently isslected fidepbydrogen,yhydroxyl, methoxy,

e thyl, ethyl, halo, Cl.3 al koxy, 1,
benzy%?ﬁﬁfﬁ‘g%r%‘g(%%’[ﬁ, benzyl, furyl, imdazolyl, ,

orpyphamoacelticallyyacceptable saBshéreafzol yl , i sooxazol yl ,

pyridyl, thienyl, . pyranyl, dihydropyranyl,

tetrahydropyranyl, and cycl opropyl; or Re and Rb taken

t 89€Theamethed -oDclahB)7; @heredm sdid 6dmPourkbis aacvingdunidof the formula:

i ndependently sel ected from hydrogen, hydroxyl,

nmet hoxy, benzyl oxy;~ef | uoro, and chloro; or a

phar maceutical |y acceptable salt thereof. 39. The

met hod of claim 37,

conpound of the forpitsg

(¢}

or a pharmaceutically acceptable salt thereof.

40. The method of claim 37, wherein said compound is a compound of the formula:
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/ NUJ or a pharmaceutically acceptable salt thereof.
40. The nethod of claim 37, wherein said conpound is a
wa@eovpasesds of the fornula: 86 WO 2007/139813 PCT/US2007/012261
PCT/ US2007/ 012261 -~p or a pharmaceutically
acceptable salt thereof. 41. Use of a conmpound of
claiml in the manufacture of a nedi canent for the
treatnment of rheumatoid arthritis. 42. The use of
claim4l, wherein: Qis -C(R)(R- or -CH=CH (cis or
trans); R and R2 arg independently selected fromH,
met hyl, ethyl or propyl, or taken together are CH2=,
al lylidene, propylidé propenyl i dene, or ethylidene;
3 is jgydrogen; X is

each of R3, R4, R6, W / ,
met hyl ene, ethylene! o Nyl ene; R5 is phenyl,
| , furyl, thienyl,

gui nol i nyl, isoqui nol «
pyrazol yl, quinoxalinyl, apty hyl, or pyrrolyl, and
substituted with between Olandi 3 substituents
i ndependently selected fro netmyl, nmet hoxy, ethyl,
hydr oxyl, brono, fluoro, and ro, R8 is H, nethyl,
et hyl, propenyl, nethoxyethyl, {hydlr oxyet hyl, or
benzyl, wherein R8 is substituted wth between 0 and 3
substituents inde?endently selected from nethyl,
- or a pharmaceuticg|ly aceeptablessalighgreof. €1 - 3 hydr oxyal kyl ,
benzyl, furyl, imdazolyl, pyrazolyl, pyrrolyl,
i sot hi azolyl, isooxazolyl, pyridyl, thienyl, pyranyl,
d#hydsopfya compoundtoficlaamyldingby mampfactua ¢f 8 yredigamspy for the
treatm%glt %@%ﬁﬁ?ﬁmﬁ& together is -O(CH)-0O; each of

I'S I ndependently selected from
hydr ogen, hydroxyl, methoxy, benzyloxy, fluoro, and’

s g A DR PSR 007 012261 43, The use of
Q i3 ACR'AR)-wireOH=rCHa(ols eomgahnd i s a conpound of the
Rlf .%H‘H" %fe i\n?ie;l)\el%ggmly selected from H, methyl, ethyl or propyl, or taken together
-are CH»=, allylidene, propylidene, propenylidene, or ethylidene;

each of R3, R*, R6, and R’ is hydrogen;

X is methylene, ethylene, or propenylene;

R’ is phenyl, quinolinyl, isoquinolinyl, indolyl, furyl; thienyl, pyrazolyl, quinoxalinyl,
naphthyl, or pyrrolyl, and substituted with between O and 3 substituents independently
selected from methyl, methoxy, ethyl, hydroxyl, bromo, fluoro, and chloro;

R® is H, methyl, ethyl, propenyl, methoxyethyl, hydroxyethyl, or benzyl,

wherein R® is substituted with between 0 and 3 substituents independently selected from
methyl, ethyl, halo, C,.3 alkoxy, I, C;3 hydroxyalkyl, benzyl, furyl, imidazolyl, pyrazolyl,
pyrrolyl, isothiazolyl, isooxazolyl, pyridyl, thienyl, pyranyl, dihydropyranyl,
tetrahydropyranyl, and cyclopropyl;

“or R? and R® taken together is -O-(CH,)-O-;

each of R? R® and R° is independently selected from hydrogen, hydroxyl, methoxy,
benzyloxy, fluoro, and chloro; ’

or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof. 44. The
use of claim41l, wherein said conpound is a conpound

wobkoorhssiormul a: / Nomli N1 or a pharmaceut i eed/§2007/012261
acceptable salt thereof. 88

43._ The use of claim 41, wherein said compound is a compound of the formula:

or a pharmaceutically acceptable salt thereof.

44. The use of claim 41, wherein said compound is a cbmpound of the formula:

or a pharmaceutically acceptable salt thereof.
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