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These pathways are interwoven as Akt can phosphorylate Raf and result in its
inactivation, and Raf can be required for the anti-apoptotic effects of Akt. Rafis a
key serine-threonine protein kinase which participates in the transmission of growth,
anti-apoptotic and differentiation messages. These signals can be initiated after
receptor ligation and are transmitted to members of the MAP kinase cascade that
subsequently activate transcription factors controlling gene expression. Raf is a

multigene family which expresses oncoprotein kinases: Raf-1, A-Raf and B-Raf
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[0005] B-Raf encodes a RAS-regulated kinase that mediates cell growth and
malignant transformation kinase pathway activation. Activating B-Raf mutations
have been identified in 66% of melanomas and a smaller percentage of many other

human cancers. B-Raf mutations also account for the MAP kinase pathway
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tumor cell growth and hence in the treatment of cancers, e.g., histiocytic lymphoma,
lung adenocarcinoma, small cell lung cancer and pancreatic and breast carcinoma;
and also in the treatment and/or prophylaxis of disorders associated with neuronal
degeneration resulting from ischemic events, including cerebral ischemia after
cardiac arrest, stroke and multi-infarct dementia and also after cerebral ischemic
events such as those resulting from head injury, surgery and/or during childbirth

(neurotrauma). In particular, it has been suggested that B-Raf is the major Raf



cardi ac arrest, stroke and nulti-infarct denentia and
al so after cerebral ischemc events such as those

wo e®ahziipng from head injury, surgery and/ or duP@TysS2006/019280
childbirth (neurotrauma). In particular, it has been
suggested that B-Raf is the major Raf 3 WD 2006/ 125101
PCT/ US2006/ 019280 isoform activated by the

neur@t h| n, e‘Flve grom h factor (NG-), for NGF
i nHf qdah:y ¢ DeUPtrentith ARTVE grawih faaterd G fov NiGFinduced

gg&gi:f elg%%gl o i R e An £ ﬁ@%&#‘?@lz\{%@gc%gmz

3 &89 188839]; es to conpounds that are inhibitors of

inase. cortain nypePuAN Y Per SRV RO < ar e

chEi06R]t er i z eltheliyventien E&Yz&ésat@fcbl\[l%drﬂﬁ itk aR3hhibiE@ LR af kinases
function mut at 1 ons or over expressi on

|
of mtpﬁ’é‘cﬂ%t“gihﬁtor Agp&ﬁaf %@W Geriein dgpgspiotidiratiye disveders are
| NatRRcieRRedCii thB %véiﬁcgfl/ahfih Ml@aftkﬁxﬁgé ﬁﬁ%%na rt]‘or elxamf)](%)gg]

hyper roliféerative disorders su
adns O Preyexprgssionrd tegpetein. d(ccbll'dmglyf}\tlsmédnq{bunds of the

i “E%énﬁﬁff <R i g e gD B et s St as

saauatres and pharmaceutical |y acceptable salts

”Yé ?f, rein: ﬁ_?NRS CH2 or CO R is C1-do
9@ c2- cirrs sresHigelly.one espsckafithmipventiopairordfdsydompounds
hei@meFyah@ahky! , Z'-aryl, heteroaryl, -C(=0) R12,

-C(=O OrR12, -(C( O) NR12R13, - NR12R13, -N(R13)C( O) R12,
-N(R13) C(=0) OR12, -N(R12)C( O)R%lSRM -S(O R 4,

pess

I
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thereof, wherein:

X is NR®, CH, or CO;

R'is C1~Co alkyl, C,~Cg alkenyl, C,~C;o alkynyl, cycloalkyl,
heterocycloalkyl, Z,-aryl, heteroaryl, -C(=O)R'2, -C(=0)OR '?, -C(=0)NR 2R3, -
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S(0),R™ or -S(0),NR"R", wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl and heteroaryl portions are optionally substituted with one or
more groups independently selected from F, Cl, Br, I, NO,, oxo (with the proviso
that it is not on said aryl or heteroaryl) alkyl, Z,-aryl, Z,-heterocycloalkyl, Z,-
heteroaryl, Z,-CN, Z,-OR", Z,-C(O)R"2, Z,-C(0)OR ', Z,-C(0)-heterocycloalkyl,
Z,NR"R", Z,NR?C(O)R", Z,-NR?C(O)OR®, 7,-SR"?, Z,-SOR 2, Z,-SO,R™,
Z,-0~(C4-Cs alkyD)-C(O)NR "R, Z,-0~(C,-Cg alkyl)-C(O)OR'2, Z,-O-(C;-Cs
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Y is O or N-OH;

R™, R" and R™ are independently selected from H, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and
heteroaryl, wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl are optionally
substituted with one or more groups independently selected from halogen, OH, O-

alkyl, amino, alkylamino and dialkylamino;

RY is H, -80,-alkyl, -SO;NR"*R", (C;-Cs alkyl)-OH, -C(0)O-alkyl, alkyl,
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Anot her aspect e invention provides nethods
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a RafJiipase with an effective inhibitory anmount of a
conpound ‘of Forrmula | or a conposition containing
cof@ddtind of Asahenabspect of the invention provides methods of preventing or

treating disease or disorder modulated by Raf kinases, comprising administering to a
mammal in need of such treatment an effective amount of a compound of Formula I
or a composition containing a compound of Formula I. Examples of such diseases
and disorders include, but are not limited to, hyperproliferative disorders,
neurodegeneration, cardiac hypertrophy, pain, migraine or neurotraumatic disease.
[0012] Another aspect of the invention provides methods of preventing or
treating cancer, comprising administering to a mammal in need of such treatment an
effective amount of a compound of Formula I alone or in combination with one or
more additional compounds having anti-cancer properties.

[0013] Another aspect of the invention provides a compound of Formula I
for use in medical therapy.

[0014] Another aspect of the invention provides a compound of Formula I

for use as a medicament for the treatment of an abnormal cell growth condition in a
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CH,CH,CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3),), 1-butyl (n-Bu, n-
butyl, -CH>CH,CH,CHj3), 2-methyl-1-propyl (i-Bu, i-butyl, -CH,CH(CHs),), 2-
butyl (s-Bu, s-butyl, -CH(CH3)CH,CHjs), 2-methyl-2-propyl (t-Bu, t-butyl, -
C(CHz3)3), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CH3), 2-pentyl (-
CH(CH3)CH2CH,CHy), 3-pentyl (-CH(CH,CHj),), 2-methyl-2-butyl (-
C(CH;)2CH,CHj3), 3-methyl-2-butyl (-CH(CH3)CH(CHs),), 3-methyl-1-butyl
(-CH2CH,CH(CHy)y), 2-methyl-1-butyl (-<CH,CH(CH3)CH,CH3), 1-hexyl
(-CH,CH,CH,CH2CH,CHj3), 2-hexyl (-CH(CH3)CH,CH,CH,CH3), 3-hexyl
(-CH(CH>CH3)(CH>CH,CHa)), 2-methyl-2-pentyl (-C(CH3),CH,CH,CHj), 3-
methyl-2-pentyl (-CH(CH;)CH(CH3)CH,CH3), 4-methyl-2-pentyl (-
CH(CH;)CH>CH(CH3),), 3-methyl-3-pentyl (-C(CHsz)(CH2CHs),), 2-methyl-3-
pentyl (-CH(CH>CH3)CH(CH3)y), 2,3-dimethyl-2-butyl (-C(CH;3).CH(CHs),), 3,3-




branched- chai n nonoval ent hydrocar bon radi cal of one
to twelve carbon atoms, wherein the alkyl radical my
wheooepeitonal |y substituted independently w th PECEUS006/019280

groups include, but are not limted to, methyl (M,
-CH3), ethyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl,

- CH2CH2CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3)2)
1-dimethlyl-2+butdi (- GH(E&}Q(CHSMM;—QQBW) cyclopropyl cyclobutyl

5 RS oo B a2 0002 2

2-pyazdyy! - 2- plrt@nydm '(dlkeByIL" réfeﬂ@lﬂd} Mhear or Biahtidl Thain Indi@ndlyht
(n-pentyl, pent yl

Cl-h(y@F‘P?F@% @‘E@l@}c tWOStoﬁlé’ﬁ]t"? Farboltﬁ()msmlm iﬁ)ast one site of

utay, 2
2 \.@é o Cl_ll%d_ls%arl{on cgﬁbﬁgﬁq %@ﬁ%’ﬁanﬁ WhERIWE afked kadical
Wﬂ'@ﬂ%@%?@}tltuﬁsdmwwdenﬂy)mty lone or more substituents described

2 1??@‘5‘291 a(n?'B@k‘% 1- hex.é_lvé.jlr{d %%XV?_%%QS or e%_%)latlvely,

( - ' G2 Hai ditkiidnk2Ekimnples idelagd, ﬂ’.b}di ard npelixhiydd to, ethylene or vinyl

&ﬁﬁéww%@ nﬁéh - ’1— egqtdehpyqlogenta enyl, 1-
CH%%@%@@ZC@&%? %e}lylfcﬁ%:]ﬁ‘@}%%}g@ﬁ_&km 1-cyclohex-1-enyl, 1-

22 3-gli met hyl - 2- but yl
(- %?‘8%%2%}'@3)2 }a)’heéi S oon) 126101

Pdﬂﬂmzooel dtlf@zsttm "2l ymet"gferso plingar o berciodanaicerisnt,
l@ﬁi%%iﬁonjracggzh%k t‘?/‘l e%(:thgR/Jé %Qr%l) Cslvamjétgéast one site of |

Xyl oocty .
[ Oﬁi&@ﬂura'ﬁhﬂ 1tee,ramarlainl-aadm)al $p trlpl‘eémsd twhdrem dwrallqmyl radical may

branched n.no h b i.cal t

C bR RoR AR Cres ey i PR GR s aerenisrestrised
UNgALHr @khBPles inchrde, Bt SRMBPAMASS RORcetBfdc ACLLHS ahOP@pargyl
wherein the al kenyl radical may be optionally

su@@fh@%@Hﬁj [ ndependent ly with one or nore

%‘J@t u i |ng S*1“ ol "aﬁg)ﬂ%meh geir,f?ré E(? %F%%Bﬁqtegc%rlanc Sed ro? sqral gaht chain

a' Inﬂfyﬁﬂé hycﬁ‘bdérbon redic@ltet 1-18" cafoh @nd, b Bavifpd@sph@pvalent
i nclude, but are not limted to, ethylene or vi_nyl

(- @Flgqj_@}lter%qlqrypd by tharemevalipl twolhyglg;qgeg gags.from H]FI same or two
1- %J‘e‘ﬁp@ﬂﬁor@a’c&m’ bfa gmrelﬁ%ﬂiaﬁ@ el 1@%11 &Ylene %d%l‘se‘iﬁé/l{lde but are

, l-cycl ohex-|-enyl,
cymtdimatGdZQ ema}thylemm(dCle-d maméx CHEHL, 1 3{@@211 -CFh6H:CH,-

te k ar or br anched
HDLELQ$ #&WXﬁdaigggﬁgg “of two to twelve
cajoioed] at onsTivd tefin aatlkén§&ﬁé" Iefbes i dnamedturated, branched or straight

chain or cyclic hydrocarbon radical of 2-18 carbon atoms, and having two

monovalent radical centers derived by the removal of two hydrogen atoms from the
same or two different carbon atoms of a parent alkene. Typical alkenylene radicals
include, but are not limited to, 1,2-ethylene (-CH=CH-).

[0024] The term "alkynylene" refers to an unsaturated, branched or straight
chain or cyclic hydrocarbon radical of 2-18 carbon atoms, and having two

monovalent radical centers derived by the removal of two hydrogen atoms from the



unsaturation, i.e., a carbon-carbon, sp triple bond,
wherein the al kynyl radical may be optionally

wa@adpstiziiot ed i ndependently with one or nore  PCT/US2006/019280

substituents described herein. Exanples include, but

are not limted to, acetylenic (-C=CH) and propar gyl
(-CH2C=CH). [0022] The term "al kyl ene" refers to a
saturated, branched or straight chain or cyclic
hyshnmrtm iffestelit cabon fitoms D§ a parehialkyteo Mypicaiadkyrglena gadicals

nqval ent  ..r adi cal nt rs. rived _renov.
of e e RS gen e toeb e S e O e B

yRL-eTBC Cﬁ @;@?nt aI kane Typi cal al kyl ene
ralcals inclu but "are not limted to: nethylene

(-[0825) 1, 2- 'Kiaki;dcycéle G Cebycyclyl' Smparopydn-¢roDialdClaaiGkdeed or

; : | 4 - d the |ike.
)Th‘é&#@?%ﬁ Epa IR Gi00p lgm e sy tiingie? 110 12 carbon

br apmbasa ercyatdmg hBlcy@ﬁwdafbdayclesflfde thy g mg ato@e.g.,
radi cal of 2-18 carbon avi ng

noFEARERG AT 2 'Plamle i 5]c éﬁaﬂe&i‘sﬂd)é I@ Qlea/susgn fnh% oF l%%qltow

f
o pmeet A0 Bie6 [R61dr 761 Yfjont S sy GEFES
r ablicy@o[2.2. I]hcntmeblcbdb[Zé’xﬁoﬁme dnldr’nlqyehb[i 3.2Inonane. Examples of

024 | k l.e
- oFORPHE ROt el it O SR Pl B Bodhrah v ERGrn
or cyyseht§1, Nyslcpatitbioenyl,adéyeipest-2-enyl 81 -c vl deht-3eayls ,
and having twy nonoval ent radi cal centers derived by

t h%ycﬂcéﬁﬁsolai-%lol%wl R logpetphstrgriiayh rlofviclohex-8-oig:
&M&%ﬁé&&ﬁ%}&%@ﬁﬁéﬁﬂ&@@@ cySiefithy? rcyEM@ecgfl fc§a51ﬁfatecy1 and

carbon atons of a parent al kyne. Typical al kynyl ene

r aeiicdedodecyl.ncl ude, but are not limted to, acetylene

( @ﬂg@)Hz pr O'Q%Sf?%ffaéﬁ%%&é t g&%aﬁt‘ic h?&x‘&%&ﬁé’ﬁ radical of 6-20

ceerrbcm:amﬂny bérived iy tie ©R@OVarodvad h@drog@tmmﬁi@dl ®gingle carbon
unsaturated ri ng@haw ng 3 to_ 12 ca{ bon atons as a

oPfORALIRETH AGTHE g BYSiom-c30BRHY HOBR G EPESHIIEY 1 e
r i &@mpBirg ¥&hdtres &4 'RQCY AR SndNe a%ldy@hcl&drcbr&nﬂirfaﬁ&g,an

e.g., .arranged as a bicyclo [4,5 3]
[ 6aemay Hpg fithgrfugedgron-peomatisgr @ﬁ@ﬁﬂy S'cavrra tefl g gplaal aryl

t
o U SbfinotinC Pl 40 By S) S SiioA et 5050 ShiiRued
anbenzemy odpiitiBléhe 2dmilonacene,. bigheamlp inslenydf indamyhde3rcl i ¢
J | ' t lipted to,
R BILEE L R  ©
1- poetppent - Theﬁ:@ﬁﬁh "heler6alleyl ORE&RS to2sa@ityted linear or branched-chain

1-cycl opent - 3-en
monova ent hydrocar on radical of one to twelve carbon atoms, wherein at least one

of the carbon atoms is replaced with a heteroatom selected from N, O, or S, and
wherein the radical may be a carbon radical or heteroatom radical (i.e., the
heteroatom may appear in the middle or at the end of the radical). The heteroalkyl
radical may be optionally substituted independently with one or more substituents
described herein. The term "heteroalkyl" encompasses alkoxy and heteroalkoxy
radicals.

[0028] The term "heteroalkenyl" refers to linear or branched-chain



cycl ohexyl, 1-cycl ohex-I|-enyl, 1-cyclohex-2-enyl,

1-cycl ohex-3-enyl, cycl ohexadi enyl, cycl oheptyl,
weywboezaadyl , cycl ononyl, cyclodecyl, cycl oundergt/uszede/019280

cycl ododecyl . [0026] "Aryl" means a nonoval ent

aromati ¢ hydrocarbon radical of 6-20 carbon atons

derived by the renoval of one hydrogen atomfroma

single carbon atomof a parent aromatic ring system

Someneialgnt byctxgwbcmrédlre@&f B i taglvierpathies atomee pgitainipg at least

st 5&0&0553500%8 e. €\r ethe ,%Lolp!eﬂ}‘;ll, ﬁe ﬂk%) IV@%P 1ﬁ & léa%g&?e f the

conprising an arona I'ng’ Wt non-ar ona

or cqpbort ateunk i mpiawdavlﬂrh hdtergatoﬁysp]ecmﬂ fmnyN Ogcmcﬂ; pad wherem

ncl ud but .are to, radi ved from
‘% cal g@g&n@latca{ QH racib 9 eroﬁgxaﬁfqui?gzﬁ éln%, t‘ﬁe heteroatom may
an&;ﬁ)‘é@ﬁlﬁ IR mRIdRIGY Jch,e eh@ Gﬁﬂl’ﬁé lradiéand al‘“h)é'heteiloaﬂ{enyl rad1ca1 may be
di hydr onapt hal ene, -t et rahydr onagt yl, and the

[ mglonpkby)glb]stltptpé m@pmcfen@f vith ank 91 moyecsupFEUGNEs descrlbed herein,
S a%nLH lﬁélﬁg es rhtﬂgﬂg hern i AnGhe dtrﬁ‘{gab entemzﬂgvo? laﬁ&%xatlvely, "E" and

rocarbon ra f onet car’bo
V\h&‘eornmmhohseast one of the car bon atons is repl aced

aloba" " PR AR5 Bl BBl ek orBrrpe monovalen

hehRireckiun xﬁ@idamkw& to tﬁ/elvetcﬁlfbon RRE Ratadin }Iea@p&fé&ﬁple
in the mddle or at the end of the radical

heb%ﬂdo Jiueipples ingdpdeabut gegnoh Hmdled tesEYPYL, B@BE‘WII andéhp like,
Qfﬁ&%ﬂlda.?z@agtyon\é“otf%%ﬁmﬂr oEﬂ%l 1§ e@%&ﬁ Mtﬁ%mébcér oxgél%ﬁ%fjﬁom

her elrn term eter oa nconpasses a
heNeOaaSk an@wh@raniltbeaﬁadical[r@@ﬂ&] a Jenleort lladitml or heteroatom radical

w00 T BeSt 081 19965 o Bl o aripe Fedal. The
hypéterealkbey ridekl eRly beboptimily QuistiitaEindeyech@emtigtvatBone or more

cont ai_ning at | east . one doubl e bond, e.g., ethenyl,
pr SstEnts desaribertharsiRe, wherein at | east one of the

gﬂ@ﬂ at OWBTﬁéteﬁﬁ@lh@&Fdéy%élﬁ v '%@@eﬁfc?é%o@? '%@!eﬁﬁrt:ﬁdj refer to

S, elrn radi cal may
c an buncated dir paitiaby umm@htanbnowd@n redical(df 3o 8 rtﬂg@toms in which

?ﬁételeag 4 onentin?gaé(tcme? g ﬁ%eroato seFecfndgig)g nf?rroggmt o%géen%ﬂg sx?l%ur the

aroalrk
opteneiiihg ying wsisibelng ey wharé&mera)d ﬁmré tjng\atbm Qe b@ropmmad!ly
substi.t uent cr.i bed herein,

haW Btuiie@l 1g§epg ntly with one gt ]ingﬁtt Hlﬁeglt (Cl%s[crlged be?ovlv Cﬂle
al FRAPMbY 86 ¥ carbbn radftd] or héterOidrf Pididal. OTRe el dfHer Houdes

term "heteroal kynyl" refers to a |inear or branched

nobisyeliceng tricyclic fused ring systems which include a heterocycle fused one or
more carbocyclic or heterocyclic rings. "Heterocycloalkyl" also includes radicals
where heterocycle radicals are fused with aromatic or heteroaromatic rings.
Examples of heterocycloalkyl rings include, but are not limited to, pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino,
thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl,

10



hydr ocar bon radi cal of two to twelve carbon atons
containing at |least one triple bond. Exanples

w0 p@baziag1 but are not limted to, ethynyl, propgnyk2006/019280
and the like, wherein at |east one of the carbon
atons is replaced with a heteroatom sel ected from N
O or S, and wherein the radical my be a carbon

radical or heteroatomradical (i.e., the heteroatorn
nayhoawé,ah%dwxpheylnmamlnah difhianyledifiriefanyl, dibgsdropyranyl,

gih?a{o)cl}lery edl%gth%fﬁ%ggif Fgrg%l{dlﬁlr%%:%rgggprﬁﬁr 1211%2? 1d1n91ag| y
S u bmbldyUQ{BtISO]hle&ﬁyll, baghbisckif]. Oﬂ}fé@ﬁﬁ}l ﬂa&@ﬂb[ﬂﬁ 2]hexanyl

alk teroc cle or "heterc
r e? a‘rm&ﬁy !llé‘i‘%ld %&ero ;5%\91 eélareyalﬁﬂw‘élslﬂld?da‘ﬁ’lé]&“ fhe scope of
C afiPgefRiitidh. rﬁﬂ'f&%};mﬁé grdu &9 aSdérived fﬁ)tr@fﬁ'é gtr slp 'st%‘ ab&¥e, may

| east one rin atomis a eteroatomse from
ni e Gcpstachedroy géatta&h@i where suech is hessible nfiir instegce iargyount derived

bej r &, at ons e

o o5 erol VP pORYE TRl B SFE0IEN CSrachecd). Fyrpher, a

S upsp derdvetd ftes amidbade ey bavimidhs]-1-ddNcatackedy obighidazol-3-yl
or et eroatom radi cal. The term further

i‘kr) a@@i‘agb (E@Wiamp 0fd llerqrwefuf gropp 3digrein 2 §ng garperhatoms are

V\thﬂJ@tl’du&‘H' WitLo:d (Be) ﬁ{o‘i’éﬁé§ ise1 f—HﬁﬁG-tﬂiﬁﬁloﬂfhohHﬁr qhe heterocycle
carbocyclic or heterocyclic rings. "Heterocycloal kyl"

aI giouphlareid are ynsubstifited orwprespecified, stbstipwbdinrandioc mioge ar e

t romatic rings. Exanples
%%léeﬁ[}aﬁgcﬂ&gﬁiyﬁh%rﬁ%% g?%@?’ude, but are not |imted
t 0[00§§1]' rol i dltmyterm "hetdroahl defofsito alm)dn,ovaiblh)adnfrﬁaftid:rradiyél,of 5-,

rah dr ot hi r.a r.any h opyranyl, . .
t ob By R tes A e e Gt b st one O hich i
t hirematiPhTI5- Tatomb BoRNAMY lat 1Rt RAE Bid Yo four heteroatoms selected
hom)pl perazi nyl, azetidinyl, oxetanyl, thietanyl,

%fé?gea* ‘P?S)’Igen &kélﬂgﬁylf«xamseﬁ élﬁ’&ﬁ:roar)d)ga@@gp de but are not
d' BAREA ﬂ)y h{/ﬁl&l laﬁlﬁ@éz% 1 ﬁ]nﬁdlﬁ P%/Itag 1995%{{2519%##&9)"

2-pyrrolt , 3-pyrro
4mpyz®yiyﬁ1ry11thlen@l zs(omaom,stmzo1pmkmmn§¢tﬁmaﬂglopyrmlyl

AN L5 Db 2
dl imyldzo@ilmaﬂyjlnylﬂglﬁmaziﬂyﬂiIp?yiﬂamyiatZl@hhﬁly isomdolyl pter1d1nyl
im daz lidi 1.0] h
3~ BB %{WW’@%@ kf%%%zo Yézt%ﬂ'@%vb Plza@nzl} brawafiyazanyl,
3 Fbénﬁgtﬁiobherﬁm heHttRRdIvl Mzoxa%@lyﬁ QuitRk&itrye %uﬂlroﬁallﬁlgﬁo

i ncluded Wi thin the scope of thi’s definrtion
f oraplBiyRging aupiyropagdidek Spirg nigietinstatrealsy mgknged withiadhe scope

ab e ched h. i
o Eiion L R ABRRs e HBMBOR- Y BBl
mayithe.pyhaladen) lowker e(lkx&la]btw&ciﬂkd&y, halopiky, @lly-l,?netékoaryl, and
(Ci;y%tr(t)xa}lghed) . Further, a

[0032] By way of example and not limitation, carbon bonded heterocycles
and heteroaryls are bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5
or 6 of a pyridazine, position 2, 4, 5, or 6 of a pyrimidine, position 2, 3, 5 or 6 of a
pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene,

pyrrole or tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or thiazole,
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group derived fromim dazole may be im dazol-1-yl

(N-attached) or imdazol-3-yl (Cattached). An
wex@aptaonf a heterocyclic group wherein 2 ri nBCTHS19061019280

atons are substituted with oxo (=O) noieties is 1, 1

- di oxo-t hi onor pholinyl. The heterocycle groups herein

are unsubstituted or, as specified, substituted in one

or nore substitutable positions with various groups.

[ op&itionThd, e of anriswxerdearpyrazolepbrisethiagole, pesition dlog Atof an

aro i C Qr r i ch
SRS rEER % 2.0 3 Rl poF BB Gl Sob AT BT <

ar qmiﬁblhrié)orfpbsﬁoﬂ@ RUPHH, ConB i fn ﬁgqtﬁholirﬁaﬁ{ampbs ahchribin

to four_ heteroatons selected . fromnitr

or bayigled b\% eroexﬁﬁspm@gd% ke BRI Gy SEBO s PATAY. Aoy
ar §. S}H Wl&ﬁdB gﬁ‘ldaaﬂl'&l qLﬂWﬂdanhﬂ‘ g—%?l%a)ﬁnyl 6-pyridazinyl, 2-

pyrlm |ny triazol yl- pyfazi nyl
tepyran@lirwl 4-pymy||d1nyt,|5|-pymlymdmy15 éypymmlqahyl t’z-npwmzmb/y I3-pyrazinyl,

oxazol ot hi.a nol | nyl ,

i SO (? tﬁ’fa\éléll,y} fyﬁ' y,ra%l??é’g'%%m%n 2 %}#8% %ra%j }hlazﬁbrﬁ z of uranyl ,

ci [0ed8}) nyl , By mdﬂbﬁé&ainpld adialot Khﬁlﬁhon lﬁhtdgalh B:znd@gl Iheterocycles
pyri 2|nyl triazin i SO

eridj.n
puf? ferogsy s drebnlsd o mﬁaﬂaaéw? o eiiBe sl Wy pyrrole,

hpAfd1RER! Ylpyrrt)Hﬁ@%%Yﬂohn@%ﬂ@Eélé agadi¥blidine, 2-imidazoline, 3-
benzothlophe yl', benzot hi azol yl, benzoxazolyl

qunmémhnmpyraqum piorzolingy2-pyrazedipbi hpyrazilingd pipgsidine, _

i i A e
| DEBBLE At RS, TR ERAGE AR50 LAREC Wb
oppmmr&i 4 grf mn@holmh and pn*sittdni Saflastartiauéle dr pashibblines . Examples

o b DR BRsR Songi eyl Frotidsamnna Tikergy s sl g
nOfmlhhiﬂl}tlaiJp?ﬁzolgpdnlﬂqulp&m&q heterocycl es and

heteroary s are bonde osition 2, 3, 4, 5 or 6 of
a PRI ne. , "postituted alkzl”, ¥ ub%ltutéql arg1"osubstigyied heterogiclyl” and
po Séubgcﬁﬁltfea cyé}oallléyé; Rln %Iﬁalg% , Qrtyp %Eﬂeléﬂ09g?ﬁﬂadgzgaoélkglfr}eﬁvecévely,
f uinawhich eve Ql’rtydlethfydlrogm atbins efemaanindependgtibreplacedywithod e

oy Hta RS B e Rebise Bufars Soeifhisgrnaloh 1 ot
PCORR2Q0649 L90RO-NPORRS, '=‘NOR) AN (O5(OR)PENARRR! 5 -C=OJR, -

i soxazol e, pyrazole or i sot hi azol e; position

of CrO)0Rs -E{HDMRR pDRR i -DRRER"2 NBICE- R aN(PéQéT@)QRle

poSEGROpIEY R GO, FEGRPR, DGR, SRR

EX@M’*(@XORDL QP (OR),, -REIER b PEFQCYBINRRY nS(Q)Re - bUt

5. S0y SOBNEy S By B RloR), PO B s Qv -

S- BEH@@K{H‘WVherQ eRWIR, RZADRY is 112dependent1y selected from H, C1—C10
alkyl, C;—Cyg alkenyl, C;—Co alkynyl, Cs—Cy aryl and C,—Cyg heterocycle.
Alkenyl, alkynyl, alkylene, alkenylene and alkynylene groups as described above
may also be similarly substituted.

[0035] In one embodiment the invention also provides compounds of
formula I wherein:
[0036] X is NR’, CH; or CO;
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pyri mdinyl, 4-pyrimdinyl, 5-pyrimdinyl,
6- pyrimdinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl,

wG2@gnzmadnyl , 2-thiazolyl, 4-thiazolyl or 5-thP@wuk006/019280

[0033] By way of exanple and not limtation, nitrogen
bonded heterocycles and heteroaryls are bonded at
position 1 of an aziridine, azetidine, pyrrole,
pyrrolidine, 2 pyrroline, 3-pyrroline,-imdazole,

[ n’[(wéibl i di R, is i GrioabiyblG2n6:o aBeeniyiCiazgllkyayl, cycloalkyl,

DY B e 7 ey o BsterGa LR LR S Bim R 2, -

1FN!RW>@2ON(R”}@QSMR%nNawa(aob@Riznd@(lk )CRIO)NR PR, -S(O)R™, -
i soi ndol,i ne §5t50n 4 of nmor phol i ne, and posi t1on
9 860)aRc@r HHOMNR 'R | Bhersiniseid alley], atienyp lalienylpycloalkyl,

2' géz"glt% 1(%‘?18% ea‘?g//l:h?lg ﬁ%ﬁg&\é@l %?rtiogg %I%?)@ 1&na11§zs l';su%{?d thh Qpe or '
1- momgrbubsnydiepe{ld}ﬁﬂﬂ];eléc&cbﬁmm@C(P,(Bral RO, oxo (with the proviso

: Sﬂ“sﬁlle ﬁn‘ﬁtgg S%ﬁ‘%’iyé g %’gr%b &H@Z%ﬁry e%?lga’ferogycloaﬁcy? Z-

heh&éreayt 2 LCMUE-ORE] BatNR 'Y, zmepou’él C(Ogﬂlel&ﬁcﬁl@loalkyl
n pIOHB 9re ea eng

one or e oge
C ofi- S, hydiogen ¢ zﬁ-b@qtaom o &i-SB b2 BOBEAYs-SOR™,

|h2|_9@|&1 é%tl@@ﬁ&%u éoﬂf %lgqﬂ?azml 9‘((31-06
ol

=NalkiRheteroCfciIRY1, Z,-C( "MRRC amyeFCQO)NR”R” Zo-

N(Nézﬁq@;%pe‘lﬁ?ﬁ@@%“ @@&%@?&@MOWBW A
@@R”an@z N@)”( alk ONE(ZR@(OR) 2,
E é(()? . s‘% )R, @éizR t f_(L\InRj EO% OR)

V\he{;b)%at %{EO)BBIHV@(—%)NRQ& eﬁd"e%ciiy ifdk@@‘)ﬁd fdé’('ﬂfb)o

Cl-d
06R52€D@\HD)NBMR LNRIO(@RRYs @ﬁsﬂ@c&ommmé“@m NRIRGGIOR":

Bt e s e ot st 0 et GO A RO
[ Omal 3)? @én@zoq{etmdyeﬁancyt h@(omﬂé Bt 1@0})@1{?%9&@% HRSlkyl,

formul'a | wherein:
or ral Yl,lé’d_’kwm 2pdedliy and)het%ﬂfmmm@bﬂm%@ Op[lcmillW]suBstltuted

ey 2 oS aonrt Bico Rt Flitecrr it BuBoht BEL Ospty, and

- GuEpRI2, - (=0) OR12, - (=0 NRIZR13, - NRI2RL3,
-N(RL3) Q(=QRL2, -N(R 3) O =0 CRI2,
“N(RL2) O{ =0) NR 3R14R - S(QR 4, -

RS
Rll
[0040] Réis R oY , wherein
[0041] (@) R” and R® form a 5 or 6 membered fused carbocyclic ring

substituted with =Y, and R9, R and R" are independently selected from H, F, CI,
Br, and I, or

[0042] (i) R® and R form a 5 or 6 membered fused carbocyclic ring
substituted with =Y, and R”, R'® and R*! are independently selected from H, F, Cl,
Br, and I;
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S(O 2R14 or -S(O) 2NR12R13, wherein said al kyl,

al kenyl, al kynyl, cycloal kyl, heterocycloallcyl, aryl
wa@paohztier oaryl portions are optionally substiPpct/Es2006/019280

with one or nore groups independently selected from

F, d, Br, I, N, oxo (wth the proviso that it is

not on said aryl or heteroaryl) alkyl, Z"-aryl,

Z heterocycl oallcyl, Z"- heteroaryl, Z"-CN, Zn OR12,
43 R12, Zris @ ., Z"_C(O)-heterocycl oal kyl ,

2 %?SZ&%E%%W?%%M%%@ SRR o,

Z" aHby(xﬂlhe{té‘roalk}(lyh@ter@él@@kﬂ%ter&a’lk@y( GCyelodkyl, heterocycloallgel) aryl

21 A el i il aisntalkis Seieyafobieperlion

gn (?R%ﬁraf&%yl@yc@dalc‘l%/ﬁ gle@yél( lUEﬂ( Ra ilalgll 1126}%}1:5%@% 25 ﬂ\#%]a@

R3 Suhistituged %ﬂeonerm@wﬁ DS yldsmné@tt@csefecf@mfnqm alogeh, OH, O-

NSt e g ke o L D

- OIft46) NR1L2RR'S is HNRIBG(IG) - BOBNRIRE, (2,-Cf m:wmm@(@)ﬂialkyl

C10 - C10
al Ay PSR, ki iAo csteBentheay efsron o ichucisabo
h ehaemeycﬂbama}ll Kkt orhelefdal ZWHérem%l@)am:ﬂ- 2alkeY’f9P ERyAy1sai d

al kenyl al kynyl cycl oa

F%t?r@él}fﬁl bﬁﬁm‘keﬁdrw%ﬂ%‘kﬁ% Cdpltoaimlah@tyrogmi@atlkxluarebland

K“a“%"a“éﬁﬁf‘ BpriO & BRI ERRER e g byt O

[ OOuiepenkent]ysseRbted fnaiveliabogen] OB4D}alkyl) anRandmsg R8 form a

5 B, BB 1 R R P S
Seéa@hthe(zhng Ifl@[ﬁ Ho dcarkdns, witireinasid alkylee, zﬁ%@f’e}le bhd Ak lene
and RO forma 5 or 6 menbered fuseg carbocyc ic ring

s uﬂ§t°P{1?Raé‘éf sylpstifptedywithy ape @rmorREpouRs independgitly selected from

| nﬁiﬁ depit H F, d, Br, and I; 13
% ] 125101§%CT/ U820(56§HH19280
nis0,1,2,3 or 4.

. [0048] Exemplary embodiments of R! for compounds of Formula I include,
but are not limited to, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-imidazolyl, 4-imidazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-pyrrolyl, 3-pyrrolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 2-pyrimidinyl, 5-pyrimidinyl, 6-
pyrimidinyl, 2-pyrazinyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-furanyl, 3-furanyl,
2-thienyl, 3-thienyl, phenyl, 3-indolyl, and substituted forms thereof, and shown as:
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[0043] Y is O or NNOH, [0044] R12, R13 and Rl14 are

i ndependently selected fromH, alkyl, alkenyl,
w@bkdogngdipl het er oal kyl, het eroal kenyl, het er oal RgTYE2006/019280

cycl oal kyl, heterocycl oal kyl, aryl and heteroaryl,

wherein said al kyl, al kenyl, al kynyl, heteroal kyl,

het er oal kenyl, heteroal kynyl, cycl oal kyl,

het er ocycl oal kyl, aryl and heteroaryl are optionally

substitute% mnthkone or nnreagroups i nde endentﬂy

sel ect ed | k ,

and di al Byl anj no; [O 45] 5 IS -S -aIkyI

- SO2NR13 (C1-C6 al kyl ,

al kenyl , al kynyl, heteroalkyl heteroalkenyl

heteroalkmmyl cycloal heterocycloalkyl any
heteroarylI ein sald aIkyI al ylﬁaalkynyll %i

heteroal eroal het erhal nyl, cyc
heterocy k het er portio
optional | ubstltut th one ov nore groups

i ndependent |y sel ected from hal odén, OH, O al kyl, and
amno; [0046] Z is aIkerne having from1 to 4

car bons, or_al kenyl en kynyl h havigg frgm
2 to 4 gRfbdws, eﬂ%ii ai d al k¢l en®; al kenyfeneydn
al kynyl e re opti qﬁly subst|¥¢5 d wWth o

nore groups |ndependently sel ected from halo

O al kyl, and agi no; and [O 7] nis 0, %, 2, or 4%

[ 0048] ?; e np

For mul ajl cl ude, but re not Iim ed to, | - pyridyl,
3-pyrid -pyridyNS~ i mi dazol Y -imda N 3-
pyrazol yl , 4-pyrazo|y| 2-pyrrolyl, 3-pyrrolyl,
2-thiazolyl, hlazolyl E%thlazolyl - pyrldaz

4- pyrid pyrl nyl , %i
5- pyr|n1er§r/'6 pyr| nyI yra¥|nyl onI
4- oxazol 5- oxazol Iy/ -furany furany

2-thi enyl N'3-thi enyl, “phenyl, MYol yl, and

substltuted forns thereof and shomn as: 14 WO

2006/ 1251Q1 P /USZOO%O].Q%LO H l\bN N NN S HH
ea v e g )
s 3% s H
DAY @
9§ 0

Exemplary embodiments of R' for compounds of Formula I include, but are
not limited to, aryl optionally substituted with one or more hydroxymethyl,
methylaminocarbonylmethoxy, amino, 2-(dimethylamino)-ethylaminocarbonyl,
methoxycarbonylmethoxy, ethylamino, acylamino, dimethylaminocarbonylmethoxy,
carboxymethoxy, hydroxy, aminocarbonylmethoxy,methoxy, fluoro, methyl,

methylaminocarbonyl, morpholinocarbonylmethoxy, N-(2-methoxyethyl)-N-

15



iNNN N NNN\V/H H'"ZSSGG \I NN NN N
:\IIIN~II~NNN\NrN(N NNNNN O NN SSN
we@aptsaoy enbodi ments of R for conpounds of FOI/Ims1086/019280
i nclude, but are not limted to, aryl optionally
substituted with one or nmore hydroxynethyl,
nmet hyl am nocar bonyl net hoxy, ami no,

- b I
e R Bas g e, I?Q%C%ng&yrbwmﬁmmmy] carbory,
met ho
ﬂ;iﬁga%hﬁg&&ﬂﬂgﬁ‘lg?gtgé(ﬂlpﬁﬁl%hmmg él’ﬁgr 53111}0? stf%lsulrf%q%yl
rredwﬂwﬁnn@wwmmethyttmopmm@qamomambhmm

A Bl S tstind et AR Y B e R HARC oM G methoxsethosy,

i smqnmpy%mmﬁammwdrboﬂweh@maé BN imettAREY-1-y1, or NN-

ac thyl, nitro, nethyl sulfonylamno
‘ﬁbﬁ%“ﬁﬂgﬁmﬁéﬁrﬁ%’sul fonyl, dimethyl anmi no, cyano,

met hyl tﬂ%eﬁl’ lﬁﬁE&bMﬁ%XS?Rbpd?%L%g{nE%F o%grmulal include, but are

hydr oxyet hyl ) met hyl am no

nﬁ‘lpﬁh@ptﬁﬁﬁ% a mhyptlonzll)nutbhmxgedmdxgne or pyorédalrokynyéthyl,
N'n(xét pﬁ&%ﬁg IyIne n%/y, %Fn%y ?%H]Nge?hylammo) -ethylaminocarbonyl,
d@e’chmyyhrbuﬂl}ﬂmﬁmb))ﬁmh?&mmo acylamino, dimethylaminocarbonylmethoxy,
carboxymethoxy, hydroxy, aminocarbonylmethoxy,methoxy, fluoro, methyl,
methylaminocarbonyl, morpholinocarbonylmethoxy, N-(2-methoxyethyl)-N-
methylaminocarbonylmethoxy, isopropylaminocarbonyl, methoxycarbonyl, carboxy,
acylaminomethyl, nitro, methylsulfonylamino, morpholino, methylsulfonyl,
dimethylamino, cyano, methylthio, tert-butoxycarbonylamino, N-(2-
hydroxyethyl)methylamino, aminomethyl, morpholinocarbonyl, 2-methoxyethoxy,
pyrazol-1-yl, N-(tert-butoxycarbonyl)ethylamino, 3,5-dimethylpyrazol-1-yl, or N,N-
di(methylsulfonyl)amino.
Exemplary embodiments of R' for compounds of Formula I include, but are
not limited to, 1-methyl-1H-indol-3-yl, 2-furyl, 2-thienyl, 2-thiazoyl, 1-
methylpyrazol-4-yl, 3-furyl, 6-aminopyrid-3-yl1-methylpyrol-2-yl, 1-ethyl-2-0xo0-
1,2-dihydropyrid-5-yl, 1-(pyrid-3-yl)pyrrol- -2-yl, 3-thienyl, 5-thiazolyl, 5-cyano-6-
methylthlopyrld -2-yl, 6-methoxypyrid-3-yl, 2-pyrrolyl, 6- (tert-
butoxycarbonylamino)pyrid-3-yl, 1,2,3thiadiazole-4-yl, 2-quinolyl, 3-pyridyl, 5-
methoxypyrid-2-yl, 2-hydroxypropyl, benzyl, 2-0x0-1,2-dihydropyrid-5-yl, 2-
(methoxycarbonyl)ethyl, 1-(2-cyanoethyl)pyrrol-2-yl, 3-piperidinyl, 2-0x0-1,2-
dihydropyrid-4-yl, 3-aminopropyl, methyl, 4-methoxybenzyl, 1-(2-thiazolyl)pyrrol-
2-yl, 2-tetrahydrofuranyl, 1-(tertbutoxycarbonyl)piperidin-3-yl, 2-aminoethyl, 1-(4-
methylpyrid-2-yl))pyrrol-2-yl, 1-(tertbutoxycarbonyl)piperidin-4-yl, or 4-piperidyl.

[0049] Exemplary embodiments of compounds of Formula I include

Formulas Ia and Ib:
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Exenpl ary enbodi nents of Rl for conpounds of Fornul a

i nclude, but are not limted to, phenyl optionally
wastiztiot ed wi th one or nore hydroxynet hyl, PCT/US2006/019280

met hyl am nocar bonyl met hoxy, am no,

2- (di met hyl am no) - et hyl am nocar bonyl ,

nmet hoxycar bonyl net hoxy, ethyl am no, acyl am no,

di met hyl am nocar bonyl net hoxy, car boxynet hoxy,

hydr oxy, am nocar bonyl net hoxy, met hoxy, fl uoro, nethyl,

met hyl am nocar bgayl , nor phol i nocar bonyl met hoxy,

N a

N- (2- met hoxyet hyl ) - N-oqget hyl am nocar bonyl npthoxy,
G , et hoxycar bonyl , @ R
met hyl sul f onyl am n®

i sopr opyl am nocaykany

acyl am nonet

nmor phol i no, Ryl ,  di nmet hyl ani no,
nmet hyl t hi o, '-e((oxycarbonylanino, N (2-

hydr oxyet hyl ) met hyNam no, am nonet hyl , R7
nor phol i nocarbonyl , N2-Ret hoxyet hoxy,  pyragol -1 - jl, gs

N- (tertgbut oxycarbgnyl ) et hyl am no, RS
3, 5-di net p -l-yl, or N, N Z
AR

di (et hyl sjul f onyl) 1 Exenpl ary enﬂSHri;;Ns 1
for conpo rmula | include, butNare
limted to, I-methyl-1Hindol-3-yl, 2-furyl, N

" 2-thienyl, 2rthiazoyl, 1- nethyl pyrazol -4-yl, 3-furyl,
6- am nopyri d- 3-yl | -nmet hyl pyrol -2-yl, 1-ethyl-2-o0xo-

1, 2-di hydropyri dI®s-yl, 1-(pyrid-3-yl)pyrrol - 21yl ,
3-thienyl, 5-thiazolyl, 5-cyano-6-

nmet hyl t hi opyri d-2-yl, 6-nethoxypyrid-3-yl, 2-pyrrolyl,
610830 t - butdrsechisofyt GmiembyiY filsdd 3aBbeyclic ring substituted with
1tg53th|ad|azole-4-yl, 2-quinolyl, 3-pyridyl, 5-
methoxypyri d-2-yl, 2-hydroxypropyl, benzyl,

2{e05d] 1, 2- dEkydplaBymhsbdanats ofZo i
(%Bth X rbonyf)g¥hyl, 1-(2-cygﬁgg?ﬁVFf8§??%F?599FP“3
B-Bpﬁ@?gﬁT 7yl , 2-oxo-1,2- dihydropyrid-4-yl,

3-am nopropyl, nethyl, 4-nethoxybenzyl,
1-(2-thiazolyl)pyrrol- 2-yl, 2-tetrahydrofuranyl,

1- (tertbut oxycarbonyl) pi peridin-3-yl, 2-am noethyl,

1- (4- nmethyl pyrid-2-yl))pyrrol-2-yl,

1- (tertbutoxycarbonyl)piperidin-4-yl, or 4-piperidyl.

[ 0049] Exenpl ary enbodi nents of conpounds of Fornula |
include Formulas la and Ib: 16 WO 2006/ 125101

PCT/ US2006/ 019280 R9 ),R10 (RI0O A~ A\
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RT RA  NRBRAN - RRBRRZI N\ / RRNR NZz~z \N
N~NR2R lalb [0050] where Ais a 5 or 6 nenbered
w0 e®ed2saar bocyclic ring substituted with =Y. PODBE33006/019280

Exenpl ary enbodi nents of conpounds of Fornula | al so

include Formulas lc-1p: 17 WO 2006/ 125101

PCT/ US2006/ 019280 Y Y RI0O Ro Ro R11 1/ Rf Rf W

RT RT RBRA NRS RBRANRS 45 RNRS RARL~NR N
Ri

RlNNNy~~NN)N R R2 Icldle yY RoRoO
R o 1 / Rll \ R R7 R7 R7
1 R10
R‘I’l R”
R7 R7
R*  N—RS® R4 N—R? R*  N—RS
R3
%N/g'w %N/\g—w W/\N&w
R2 R2 R2
Ic Id Ie
Y
Y.
R10 R10
R R
R R7
R*  N—RS R* N—RS® R*  N—~RS
3 = R3 > R3
N \ R1 N \ R1 %N/\g‘R1
R2 R2 R2
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RRoYIl \'\ Ro\ RlL RI11 / YRI1 Rl RA NR5 R4

NR5S 4 NR5 RBERSRBRRRL :NRIN1 NN~NN-~NN
WO-MRE1IR R2 Imin 1o 19 WO 2006/ 125101 PCT/US2006/019280

PCT/ US2006/ 019280 R9 R1I0 Rl11 Y RA NR5 R3 5 R1

NN NR2 Ip [0052] In enbodi ments of conpounds of

Formula Ic-1p where =Y is =N OH, the oxine noiety can

exi st as eithr the E or Z isonmer or as a m xture of

both. [0053) Exenplary enbodi ments of conpounds of

Formul a | allso igfel ude Formulas Ig-1dd: 20 WO

2006/ 14

a@ / US2006/ 019280 Nr OH
R11

R4 N—RS®
R3
R1
S
R2
Ip
[0052] In embodiments of compounds of Formula Ic-Ip where =Y is =N-

OH, the oxime moiety can exist as either the E or Z isomer or as a mixture of both.

[0053] Exemplary embodiments of compounds of Formula I also include

Formulas Iq-Idd:
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R7 R7 R7
N ~N

R11

N-NN\\NNNR

OH Nonm OPE/NS2006/019280

CRIT RT RT RANRS R4

I's
N i

R3RL N1 R3RNI

r
1
RI
RL

N RoRLL R
3
I

Nv OH

R10

R4
RS
ﬁ%
R2

R10

R11

R11

N—R?®
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RT R4A NRS ~NR3IRL N* -NR2 1w 21 WO 2006/ 125101
PCT/ US2006/ 019280 HOV+i RO HO RO RO Rlo N Rlo Rlo
WOoRAMoRISIOHOB N1 R11 RA N RS RA N RS RA N REI/BR0¥6/019280
 NRIRBR~'NRLRBY- NRL INNINNINN R R R
Ix ly 1z RO HON RO RO R10 Rlo HO Rlo N R11 R11 R1l1
HOrNRA N- RBRAN- RSRAN- R R3 N-~0" RL R3\
NRLR3\ NRL N:NNN -NNV~~NR2R2 R2 laa Ibb

| cc HRe\Rlo Ro HO RO RO
| 5
R10 N\ R10 R10
HO
R R “Z R
R* N—RS R* N—R® R*  N—RS

R2 R2
Ix Iy Iz
9
R HOwy R R?
10
R \ R10 HO R10
11 ’O qN—_
R 11 11
| R R
HowN
, X N—R?® , N—R® R* N—RS
R R R3
=
R2 R2 R2
Iaa Ibb Icc
R9
R10
/ R11
HovN
R4 N—R®
RS
2
S
R2
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Rl11 HO,, NRA NR5 R3I Rl NNR2 Idd 22 WO

2006/ 125101 PCT/ US2006/ 019280 [0054] I n enbodi nments
wotosorsiounds of Formula Ig-1dd where =Y is N-PCHIS200€019280

oxi me noiety can exist as either the E or Z isoner or

as a mxture of both. [0055] In addition to conpounds

of Formula I, the invention also includes solvates,

pharmaceutically acceptabl e prodrugs, pharnaceutically

active netabolites, and pharmaceutical ly acceptable

sehigaP! =uh SARey RSBl TR e ALV e

soD¥E tie mmhemie@soan[@% 4§ eiftieethedt 60 2 BO@EN 41Gis a&ﬁlxﬁﬁ@gf both.
derjvative formof a

h [ f t.0. . / . !
col5tha of BatPa® r&frﬁ%fugﬁ%oﬁ Fé%@“lf‘ylt B Sxieetiomalsinshudes
Celsdlﬁat&oﬁpzﬁfnﬁ@lauh@allyt&@ep@ﬁﬂ@ rﬁ'éi}xgac@lﬁtlc'e:tﬁfl R |

and is capable of being enz natlc
hy@etsbylites and 9haama¢e\ua@ ly aseepsabie satts eﬂsucmcomphlmdsnr e

' WI! man, MPr
aCLcer ?:Ii[ere}o etfglrggyso ?e:)c?e]fe%itgg? a%%EE%aé%"gfanPg’ﬁ@ﬁ%W%r? eor
14momsol\&ﬂ6maﬁa;le£15t h Meeting Bel fast (1986) and

"P A  Chem cal proach to
wgé?]ed b it g ug" s e begnpe e t%mrwrsyr or derivative
BOfdﬁthf G%omﬁburﬂ' of 'Foﬁﬁﬂal thaf B lesktfioAGie toﬁHfglﬁf‘@%Prcgﬁl?ared to

(1985). Prodrugs of this invention inclu
n o"lhe IPRIPE @anpognd ﬁﬂiﬁ? ket leand dmeapablicrod bpngu enaygtically or

t i k sulfate nt ai
o D e S B B e 0 s hors S TR B b
p r Wdhnags "Procﬁugsamt@mmr((memother@yp B(imiihulgﬁ:al Sfidty flradnk%tlons,

t t 0 acet . tai nj_ng prodrugs or
et 55 2L 0 MR By PEDiaanballs Biale sPmnige: A
i ne
BE%‘E’S%‘;? A e “3@%‘33‘8%??1%&? e D B e

cyPFEBe ek 3l e ey RRy 24 PROGHigsana Press (1985). Prodrugs of this

invention include, but are not limited to, phosphate-containing prodrugs,

thiophosphate-containing prodrugs, sulfate-containing prodrugs, peptide-containing
prodrugs, glycosylated prodrugs, B-lactam-containing prodrugs, optionally
substituted phenoxyacetamide-containing prodrugs or optionally substituted
phenylacetamide-containing prodrugs, 5-fluorocytosine and other 5-fluorouridine
prodrugs which can be converted into the more active cytotoxic free drug. Prodrugs
also include compounds of Formula I wherein an amino acid residue, or a chain of
two or more (e.g., two, three or four) amino acid residues, is covalently joined
through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of
a compound of Formula I. The amino acid residues include, but are not limited to,
the 20 naturally occurring amino acids commonly designated by three letter
symbols, and also include 4-hydroxyproline, hydroxylysine, demosine, isodemosine,
3-methylhistidine, norvaline, beta-alanine, gamma-aminobutyric acid, cirtulline,

homocysteine, homoserine, ornithine and methionine sulfone.
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al so include conmpounds of Formula |I wherein an am no
acid residue, or a chain of two or nore (e.g., two,
wa booea2sa01 f our) ami no aci d residues, is coval eP€T/¥S2006/019280
joined through an amide or ester bond to a free
am no, hydroxy or carboxylic acid group of a conpound
"of Formula |I. The amino acid residues include, but are
not limted to, the 20 naturally occurring am no
ac[0ds8]co mm nhgditiersal gipes eftbridrugdare elsb endomipassednbot mstance,

cl ude 4- hydr oxy oI| dr I .
el gt oS R ESIET oo B RSV o8 s or
belRylakRRY, N8 ard BBl @B:Hbéﬁridﬁ oBHidinvéitioh ebibAgng free
honDcystelne honoseri ne, ornithine and nethi oni ne

Ydsorey, srovpsvmsplerodrivatized #s profrugs Py Generigresbe hydrosegroup
%Jo{q%] H@iludl;}n RS Hésgggxtg t%f?%e&%é@cg@a‘?’eo dﬁ%k&l%ﬂ@ﬁ%?&%tat&%
Fophwplmryloxﬁnethgloximarboayh aechthiseddnmiddesnced Drag Rylivery Reviews,
ounds of this

Bl 1 T30 RSP P STy OB RBIDE iy ffplso ncluded,

deds atatdrBathtesroMugsl rsﬂ%athesﬁé@sﬂé&ﬂrshltﬁlﬁ ekt (ﬁ Yl?dh@?@’ groups.
group groups_inc udlng to phosphat e es

e]RPré‘{?élé’f‘trPéIth hygops erpPa e @@d@@f)@@@yl ad (acyloxy)ethyl ethers
PhosRER &Hé 25y Qi%hP )5\4% fa @(?Pé@ter, @%é)ggl‘i}l %@?@tﬂf@ .w1th groups

Advance ‘
Cambladingt et mbhinﬂgttooéthd:rydnmi yfln@mibamhn(acgrfomqbwndrtms or

t | f t
2 Bk O e P BEaT BEORARHS Bl B e e D ©
Degricomphsged. iPestirogs dTYEIE 6pY afly diishedsn 7 aayd. @hy»zrrabbw 139, 10.
and (acylﬁxy)ethyl et hers  wherein the acy

peliae ey <sanel et ey b e PR
b Wit ifp $igh ol {TTLC FldByloRy eyl A e and

carboxyllc aC|d functionalities, where the acyl

gr bl§11(s)adkanapionyetiv], d-reethrl- é(§n¢eh<li¢anb§édxse)btbyle are

o 8 OGRS on BRI ML a5 B i oo

examahegal ((I](-Eél)lﬂﬁarfogip hﬂ&ﬁﬁ'@@ﬂ; (Q;ﬁalkdh@zh}{@ﬂdégﬁz[hd&i @Imt@acyl or
the al cohol group with a group suc
( cqna@el}cwlckla%w@ayﬁewh«;rp eac%oe\a@m@a)l arouerie yndepepylenthyselected

1- @%‘ I?‘?E{(%A)?)l/rég %cn y ?]%( y-rre ?%) yﬁ%?@éwéﬂ)%( '9(0)(0(C 1-Ce)alkyl), or

1 gl‘.ﬁc)cmb/l((ﬂnqmdnbhiaagdlmg: frmmg’tfhyéizovalﬂ i)ﬁ e hyc:l‘mxj/l,grcl)up oflthe .
qg%gggano acz%éﬁ%np - C4) al kanoyl , arylacyl an

HS4cyl - a- ami noacyl, where each

a mssv]oacyl I&E@M’ﬁlnb§oﬂ dcbd@ﬁ@ﬁtﬂ@ﬂtdrﬂm&qi cﬁﬁfaﬁsg beﬁéﬁmtf;zaﬁas
naturalléhoccurrlng -am no aci ds,

O
nangyie Pryhosphagamidg|pyedsugs. P(li %a* mmr@@ug moieties may
r eiﬁ%rbbl‘a& ér&ﬂfplﬁa&dlﬁg Ryt it t&%ﬂfe?,%m@é%r&&yﬁ@gmd

functionalities. For example, a prodrug can be formed by the replacement of a

hydrogen atom in the amine group with a group such as R-carbonyl, RO-carbonyl,
NRR'-carbonyl where R and R' are each independently (C;-Cio)alkyl, (Cs-
Cy)cycloalkyl, benzyl, or R-carbonyl is a natural o-aminoacy! or natural o
aminoacyl-natural a-aminoacyl, -C(OH)C(O)OY wherein Y is H, (C;-Cg)alkyl or
benzyl, -C(OYo)Y: wherein Yy is (C;-C,) alkyl and Y is (C;-Cg)alkyl, carboxy(C;-
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hem acetal form of a carbohydrate). [0059] Free am nes

of conpound of Formula | can al so be derivatized as
wa@peioda2s1sul f onam de or phosphonam de prodrugs. PEI/USI06/019280

these prodrug noieties may incorporate groups

including, but not Iimted to, ether, am ne and

carboxylic acid functionalities. For exanple, a

prodrug. can be forned by the repl acenent of a
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compound. e i denti f u5|n? routine techni que
k NOXAMRLEs ﬁh]loﬁée é’(r?méiﬁdlofiwéi Irltr%teatbl ﬁateeBh@eh@G,mcdemSphate

S 058 r 0061
e o AT R PSR, ol 200, BpniyBiapfnace
r ebitartgate, ascqpbre, Facwnet, adldaye, gentispianh fitn aaig Agliconate,
[ s of .a conp ound of the enti qn.
£ BhEPe $ichdaR Pmie. Serhie bt mefh gt
suétﬁakmlfo@aﬁemdngeneagﬁir@tee -tolRbiBfMate @Rl Phinbe (ie., 1,1'-
Lodl de, nitrate, bisulfate, phosSphate, aci d

g%?‘r‘ﬁ?% is -(25ier @t 3-Haphihoatedsalis.c A pharmasputisally aeaepidble salt
C' hbnolvt telih@hS§on BF £RkRr rrfo?e@ﬂl%tsﬁch ta%étgﬁrl&]i % succinate
bitartrate, ascorbate, succinate,
gelnt P?spthglft aounteyiiver dthe cowrlterdomaiag be arjﬂ' mtgamo patmerganic moiety

b
e AL, ol 3pBt Sy pRORESE biupchod, PiBhStnes aphamacaially
P- aooépnmh@ﬂ]ﬂ thaynizdve nﬁgd t}ﬁﬁ@gablﬁr%e{dha%r? 1r11t§-stru|c;cure Instances
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R LT cher e athrurra Bia oL ab Pharmagestivay seoatale saltcan
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a succinate ion or other counter ion. count er
nelyf THEe ghiayeeshalems endder dneer gwrd eountsi ey
[0062] If the inventive compound is a base, the desired pharmaceutically

acceptable salt may be prepared by any suitable method available in the art, for
example, treatment of the free base with an inorganic acid, such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, or
with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a
pyranosidyl acid, such as glucuronic acid or galacturonic acid, an alpha hydroxy

acid, such as citric acid or tartaric acid, an amino acid, such as aspartic acid or
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that stabilizes the charge on the parent conpound.

Furthernore, a pharmaceutically acceptable salt may
whawe/1200e t han one charged atomin its structRCEUS2006/019280

Instances where nultiple charged atons are part of

t he pharmaceutically acceptable salt can have

mul ti pI e counter ions. Hence a phar maceutically

bl e salt har ged at
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free acid w an I norgani'c or organic
arireatedriker¢with. rrary secondary or tertiary), an aI kaIi

ydro e ear.t h nmetal .hydroxi d,
i A T R S
[ nxehmtheancbﬂhbreﬁfreeiiﬁtm ldifPerér diefedisomeri8 8fHnS. FAE tePm "chiral”
der#.ved fromam n% acids, such as glycine and

ar'gicH fenol hich haye thegropertyf gamrsverimpagabilisy of theynirror

MRS parBR vﬂmeltmecteﬁﬁn Refal" SUEH 185 oRIBRE Wllch e
nor phol i ne "and pi perazine, and inorganic sa {5 deri ved

f rsﬁﬁ‘?rgﬁléﬂsﬁll?}i? op Hledyi nyigwor Hp@gea@sfntrmlt lﬁmgmibd thray all stereoisomeric

Iac d lithium
O e oot Mlnd CRRRE el me B ol R s
| nhhsmuﬁmri Iﬂaantnohters amdhﬁ'bﬁ@@*ﬁer@,r asGANINR Shikiuedy tha+sdf shéh as
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t ﬁ% eg{l?‘lg?x Frr?@’ffm é @8 RESSPLYGnUOT ok he et | staicolspmrsy
t hefersaoaainpOeIdn gfhldh'h@@é RentiAEEIRMiEA col BHERN, l;mglffer with

conpounds of the invention may contain asynmhetric or
c Kpgasq to the arrangement of the atoms or groups in space. "Diastereomer” refers

to a stereoisomer with two or more centers of chirality and whose molecules are not
mirror images of one another. Diastereomers have different physical properties,
e.g., melting points, boiling points, spectral properties and reactivities. Mixtures of
diastereomers may separate under high resolution analytical procedures such as
electrophoresis and chromatography. "Enantiomers" refer to two stereoisomers of a

compound which are non-superimposable mirror images of one another.
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centers, and therefore exist in different
stereoi soneric forns. The term"chiral" refers to
woredoeazdies whi ch have the property of PCT/US2006/019280
non- superi nposability of the mrror inmage partner,
while the term"achiral" refers to nol ecul es which are
superi rrposable on their mrror inmage partner. It is
stereoi soneric forns of the
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f deirehgrred tomas aneapntiomer, @dd a s Gk S IsoDbmsts oﬁﬂ@mallai an

aws. Hi
%ﬁﬁﬂtﬁ’%“ i %fé 00 MR en@tlom’étlt%’feg%g%éﬁ?%% Fagemic
Ongatwra:or mmﬂdﬂlwh mhaNocAW vB¥redher® Ags bebfl Go stePNBV¥lection or
k 199 i ¢ conpounds exi st |n optically

eréo btfll I %aln
cﬁrez n ia cgeml 2 E%ptlﬂ]égl‘eprpﬁ@s ae tprms "ragemis mixgure” and
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op tlc?lly active conpound, the pre I Xes
angtiegl acivityysed to denote the absol ute configuration
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S bEHRXInSERRS

C O SHRMUCIIRS IBYidR3d phEhe L B A8 3R The sgpnegf the
H‘Ieﬁ@(ﬁlf&’ﬁntl@hantl oneric mxture. A 50:50 m xture of

emaﬂ OITET Spi e Etﬁfcﬁfrés sﬂown hgrsemaw ere tﬂé stereochemistry of any

particular chiral atom is not specified, then all stereoisomers are contemplated and
included as the compounds of the invention. Where stereochemistry is specified by

a solid wedge or dashed line representing a particular configuration, then that

stereoisomer is so specified and defined.

[0068] The compounds of the present invention may exist in unsolvated as
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m xture or a racemate, which may occur where there has

been no stereoselection or stereospecificity in a
web@niizsbi reacti on or process. The terns "racerdT/US2006/019280

m xture" and “"racemate” refer to an equinolar mxture

of two enantioneric species, devoid of optical

activity. [00661 In addition, the present invention

[ 1 eone and p05|t|onal i soners. For
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&Oaémgflfcm%ooa/ 125101 PCT/ US2006/ 019280
weob70gs sol viak 9%Sélﬁrlﬁ%nm)ﬂ B 8%51‘5@&%& 1yylaber%%fl (icﬁrgaounds

accept abl e sol vents such as water,
| i9€dhe ppggnt invengion thdetvard idehtical tdﬁhoserreetethlmfbnﬁ B0t R €he fact

bcﬂl& Oﬁ Byﬁhl%dat@ﬂ.gare lrlﬂgpé)ceg ! %g]a Or nB 00691‘]]10ﬁwl s al so

possi b e cofpoun BT BAss
naylmbeb(dlﬁbrentﬁaknfﬂﬁ@ztteﬂmc thasd o® fREJ IﬁmiBbE DBuallRshndlih ngHED A1l
QLB .2 enbr ac dW|th| the scope of the invention.
1

Th 20 3bgp of sl R IHAT 2l o ¢lsfiets e preeitiod nwonsesmdated wishin the
Stseottofl €l compdORR! oF R inPidiib ra%ﬁtthé? egl E}%en\{@ Sll'l’so"i‘opes that

interconvertible via a | ow energy rrler
eXahpF weorgprstedintosompainds of dlegnveutioninchsle fisotdpes bf)lwdiogen

t *BibBAEHBdgeh “&lyggf? l?hb%)thgtru% OfbYeGf %fuﬁ{qlﬁe \éhﬁgﬂ? %réc?‘lodme s?lch as

t and
| Sﬁ 9 cl)ln tl?aSQL;%g: lwllm}d@tlmtl&héﬁg 31"BjéqS,13ﬁF 3601 1231a d 12SI

bo@ﬁgaﬁq&\{(&r atllyq%be?é/d[ R aé;slﬁ)é‘ I l%g@g{ 1nvq§ﬂ(;g§t(g &n t}@pgbbeled
e mith Hmdﬂ”ﬂ)tawms%aﬂ lizy cdridtth@ en 7 OMRBYAS tissue distribution assays.
Tritiated (i.e., 3H) and carbon-14 (i.e., 14C) isotopes are useful for their ease of
preparation and detectability. Further, substitution with heavier isotopes such as
deuterium (i.e., 2H) may afford certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage requirements)
and hence may be preferred in some circumstances. Positron emitting isotopes such
as °0, ®N, ''C and '°F are useful for positron emission tomography (PET) studies
to examine substrate receptor occupancy. Isotopically labeled compounds of the
present invention can generally be prepared by following procedures analogous to

those disclosed in the Schemes and/or in the Examples herein below, by substituting
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of the present invention which are identical to those
recited herein, but for the fact that one or nore

w@emag2:ane repl aced by an at om havi ng an at on BCTHS®06019280
mass nunber different fromthe atom c mass or nass
nunber usually found in nature. Al isotopes of any
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Fi eser and Mary Fieser, Reagents for Organic
Synthesis, v. 1-19, Wley, NY. (1967-1999 ed.), or
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Handbuch der organi schen Chem e, 4, Aufl. ed.

Springer-Verlag, Berlin, including supplenents (also
w@rashzibe via the Beil stein online database).P¢D0FDP6/019280

For illustrative purposes, Schenes 1 and 2 depicted

bel ow provide potential routes for synthesizing the

conpounds of the present invention as well as key

internedi ates. For a nore detailed description of the

i ndi vi dual reaction steps, see the Happles section

bel osppidloge skilled in the art will appreciate that

other synthetic routes may be used to i

i nventive corgpounds. Although specific

mater s and si. ent S grengﬁﬁd')ctSe(de)p 2 )

di dcusged bl her starting materials and MR

re AR be eadl Ny subst i Sut BEMEMsObr
variety of derivativesNand/ or reaction cpndi{iols—rln

addi ti on, many @& the conpounds prepar ¥

met hods descri bed bel ow can be further nodified in
I'ight of this disclosure using conventional S@em stry
well known to those skilled in the art. 29
20hemed101 PCT/ US2006/ 019280 HO, N TBDMS-Oy N Il N
+ + R-CHO Sc(OT03 NR 3 DCMMeOH NHR N1 2a rN\/ R
lu Scheme-1 O Il N+ + R -CHO Sc(OTfI3 MN%RNs N ~
3 DCM MeCH 1 2b O HON NH2OH
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NHRS N\\\C 3  DCM/MeOH
1 2b
0 HOw N
\
ij\ NH,OH
NR® ——— NR®
Z N K\ N
\/L/g'RI /%‘Rl
4
Iu
Scheme 2
[0073] A general procedure for the synthesis of compounds of Formula Tu

as shown in Schemes 1 and 2 comprises a [4+1] cyclization reaction (see, for
example see Blackburn, C., et al., 7er. Letters, 39 (1998), 3635-3638 and Groebke,
K. and Mehlin, F., Synlet, (1998), 661-663) involving the appropriate pyrazine 1),
isonitrile (2a or 2b) and aldehyde (3) components. The reaction can be carried out
with either oxime derivative as shown in Scheme 1 to provide the desired oxime, or

with the ketone derivative as shown in Scheme 2, where the imidazopyrazine

30



NRs --> NRrN R rNR NNNN 4 lu Schene 2

[00731 A general procedure for the synthesis of
weewpoesiods of Forrmula In as shown in Schenes BRCHNS2086/019280

conprises a [4+1] cyclizatidn reaction (see, for

exanpl e see Bl ackburn, - C., et al., Tet. Letters, 39

(1998), 3635-3638 and G oebke, K. ‘and Mehlin, F.,
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R= Alkyl, Aryl TBDM5S'OL N\ Pd B(OH)2 HON TBDMVS ONr
NNRNR NN N Scheme 3 31 WO 2006/ 125101
wEANLUSA006/ 019280 TBDMS~O N D TBDMS' \ R O ELT/B$2006/019280
NaH, Br2 Et0 Br O R N NHS HO ~0 N TBDMS N OO N
(jlj-R R Noml N N Scheme 4 [0075] In the preparation
of conpounds of the present invention, protection of
renote functionality (e.g., primary or secondary
anlneb QDu%pternedlates nay be &ﬁﬁgégamy The need
f ofBBYEh prvtectlon mnll *%AMependlng\on the nature
of the renp DR t|ona Xzand t he copd of the
preparatio . Sur—t—abJ—e—&m no- pr g groups
(NH Pg) inc s S trlfluoroacetyl A

t- but oxycar bonyl %"jﬁy%zo?)éﬁgg)bon%(e o

in the art. For a general R

HOw O,

Scheme 4

[0075] In the preparation of compounds of the present invention, protection
of remote functionality (e.g., primary or secondary amine) of intermediates may be
necessary. The need for such protection will vary depending on the nature of the
remote functionality and the conditions of the preparation methods. Suitable amino-
protecting groups (NH-Pg) include acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC),
benzyloxycarbonyl (CBz) and 9-fluorenylmethyleneoxycarbonyl (Fmoc). The need
for such protection is readily determined by one skilled in the art. For a general
description of protecting groups and their use, see T. W. Greene, Protective Groups
in Organic Synthesis, John Wiley & Sons, New York, 1991.

METHODS OF SEPARATION

[0076] In each of the exemplary Schemes it may be advantageous to

separate reaction products from one another and/or from starting materials. The
desired products of each step or series of steps is separated and/or purified

(bereinafter separated) to the desired degree of homogeneity by the techniques
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description of protecting groups and their use, see T.
W Geene, Protective Goups in Oganic Synthesis,
wdolw1X¥bey & Sons, New York, 1991. METHODS OFPCT/US2006/019280
SEPARATI ON [0076] In each of the exenplary Schenes it
may be advantageous to -separate reaction products
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S f(ﬁ)allb]at Hon. Diastereomeric mixtures can be separated into their individual
diastereoisomers on the basis of their physical chemical differences by methods well
known to those skilled in the art, such as by chromatography and/or fractional
crystallization. Enantiomers can be separated by converting the enantiomeric
mixture into a diastercomeric mixture by reaction with an appropriate optically
active compound (e.g., chiral auxiliary such as a chiral alcohol or Mosher's acid
chloride), separating the diastereoisomers and converting (e.g., hydrolyzing) the
individual diastereoisomers to the corresponding pure enantiomers. Also, some of

the compounds of the present invention may be atropisomers (e.g., substituted
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[0079] Diastereoneric mxtures can be separated into
their individual diastereoisoners on the basis of
wo b@on2ybysi cal chem cal differences by net hodBCT#EE1006/019280
known to those skilled in the art, such as by
chromat ogr aphy and/or fractional crystallization.
Enanti oners can be separated by converting the
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¢ BBDIB AN

[FoRTiderph st of tlais Byentéia |Epantiemeéns ean also be
CO%@M&Gb@%Qofaé}hfaﬂ?ﬂPLg*%'erﬂHr?ry such as a chiral

al cohol or Msher's aci oride), separating the
di B9BUr eoi sohsinglestadeaismesrd §.an e(nantgomerhsu%t@hty’emyrfgse of its

thggeg%gh%/ n%r#@re c()jb,[ast ryerglqi]g?(}éelgo eg@%%gﬁ;}g%r esggggdé ;@thod
preskas formutde d>ﬁ1hasf@50nb@s iR OMtRANEASivE @eﬁlw%%gents (Eliel, E.
substi tuted 33 V\Q@ZOOG/ 125101 PCT/ USZO(')'GI 01

'aﬁy‘}‘@ing dﬂgrpgc BREDGRErganie Comppunsks, "tals Wiley énSompinc.,
EW&W'Y%FI?r@%:eﬂbcﬁilnﬁﬁerb@ HSeRASAY %%Q%}rééﬁ Plf:s@ SR3403).

HPLC col um. [0 si ngl ereol so
e n%w@mmmrxtursmfsctham ¢(milp034ncﬂsr wehoinvériton cat e @@am‘vdmfnd

04 D AR P S F
ussal‘tgwﬂhbhlcailchpalﬂtds wed kparitivh BY fragedhabery &hiligitionter other
and MV tef[ ochem stry of Organic Conpounds,"’
oh# \’/ésr &) formaipa o i?lﬁitefeomwomovéndwgh chirad dewivatizioe,
reé‘éentsﬂ seBdration) of t@@ H%g@fegﬁlrers’ ari]djc%(m%rs%ﬁ %? ﬁig alre : Slereoisomers,

Racenlc m xtures of chiral COﬁpOUﬂdS 0]

c A sspgsation @dh%ﬂ@Stan@@]ymr@rlahﬁﬂ slmedlsthheis &Eédﬂl@dlnder
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| i2Kid, Wpnde 19§9ﬁqﬁtli‘qt’@ acigdap oesnll én toeaationgofabe dinstereomeric salts.
f onal i C ds
8RO el 33 GORRESY B P, A1) Fn
s eithramt @mblymfneaof a drial canpysidthd foratd difst@Eomeric pair (E. and

Wilen, S. "Stereochemistry of Organic Compounds", John Wiley & Sons, Inc.,

1994, p. 322). Diastereomeric compounds can be formed by reacting asymmetric
compounds with enantiomerically pure chiral derivatizing reagents, such as menthyl
derivatives, followed by separation of the diastereomers and hydrolysis to yield the
pure or enriched enantiomer. A method of determining optical purity involves

making chiral esters, such as a menthyl ester, e.g., (-) menthyl chloroformate in the
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e e L RN T —y
| edministered parenterally, it may be formulated with a pharmaceutically acceptable

parenteral vehicle and in a unit dosage injectable form, as detailed below.
PHARMACEUTICAL FORMULATIONS

[0084] As indicated, the compounds of Formula I and the pharmaceutically
acceptable salts and prodrugs thereof are useful in the treatment and/or prophylaxis
of: disorders associated with neuronal degeneration resulting from ischemic events,

cancer, chronic neurodegneration, pain, migraine and cardiac hypertrophy.
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t c or therapeutic treatnment of any
d%ggggg@gtiﬂgggﬁgl n a human, or other mammal, which is
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and the present invention provides a means for the potential treatment of these

injuries. Relatively little treatment, for an acute injury such as these has been
available.

[0087] The terms "cancer" and "cancerous" refer to or describe the
physiological condition in mammals that is typically characterized by unregulated
cell growth. A "tumor" comprises one or more cancerous cells. Examples of cancer

include, but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and
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transient ischemc conditions. [0086] Ischem c stroke
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Thus the terms "treating”, "treat", or "treatment" embrace both preventative, i.e.,
prophylactic and palliative treatment.
[0089] The phrase "therapeutically effective amount" means an amount of a
compound of Formula I that (i) treats or prevents the particular disease, condition,
or disorder, (ii) attenuates, ameliorates, or eliminates one or more symptoms of the
particular disease, condition, or disorder, or (iii) prevents or delays the onset of one

or more symptoms of the particular disease, condition, or disorder described herein.

In the case of cancer, a therapeutically effective amount of the compound of
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devel opment or spread of cancer. For purposes of this
i nvention, beneficial or desired clinical results
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present invention or stabilized form of the compound (e.g., complex with a

cyclodextrin derivative or other known complexation agent) is dissolved in a

38



hydr ophobic materials, gelatin, oils, solvents, water
and the like. The particular carrier, diluent or
wez@opant used will depend upon the neans andP@UUSISE019280
for which the conpound of the present invention is
bei ng applied. Solvents are generally selected based
on solvents recognized by persons skilled in the art
0 be adnministered to a mammal . In

ge%%‘é"? P S&§%H‘té‘)‘ the PURSRRCS 04 pRe PoRotedyilhe exgipintsdessiitied aho .
SUDHE gnpoBhEHT tBE re@érﬁ SveR@dh ik %é&ll? ?% yn%lgécs%}élgq?@la?maceutlcal

soluble or mscible in water
s dlogagetfermyfe| puerddenart essily eantratiable dpsageyl ¢e Gr@ 33 enable

p I PEG 400, PEG 300), etc.
ﬁ%\ﬁ?nﬁt%h] ggnctgﬁ’yér g‘%gpl‘eﬁg’ ed fegiiei-at i ons may al so

i 6092]e one 'thpHM@c@iﬂfcﬁl&fo&poﬁh@ﬁ)(dr'féﬂnﬂﬁatﬁﬂ?ﬂﬁ% plication

surfal?t an wetting agents, lubricating agent }sj

erflsTSRas %%edé‘b%ﬁ@ﬁax pigvasselspending upoa theampthed sed for
andindibeang fe ARAGhAS fgﬁ BhRie 1%% ?Qéﬁhﬁo%glgﬁ.@gss Y corxll iner

aids, colorants, sweet
f Ihavise dappsitedihersimthd pbarmapeutmiqurrmddmdn M%ﬁ apropliy i,

a@uﬁhﬁg @%glg%% %fe%éelﬁ]%ﬂoﬁl tgrthotsg elgﬂﬁcgg)etﬁf prt gpd %cﬁl(cjie matergls
ccn@wl liotthals (bplheicent laef), @blfi’etif. ﬁnﬂob@le%ﬁé‘ﬁ&é&r fn@ﬁ %fhnﬁ:rs

< medi cament

ceutical product (i.e
Thee PRSI B ShteTrapmats awwamgern@o@mmmmmm

d t.h
0 Eﬁ@gﬁ él&gils k;:g?lgendgg%@nﬁg)f E’He%@ﬁ%re Sy Cfldﬁﬁirop e} tggeérrhag

i AeRasttpbimersen gtlabis] thlaiz@iscrih@s theabontehts ocfdrmufadqef €I'tg label may

C Q¥R iffudM extrin derivative or other known
conpl exat |agﬁr grgleét%t m%igdl ssolved in a 38 WO

20981 2510 1 PREMaLSPON GoRh SR BAs oftht talbeure b¥ #RlyrdsBnit he
E)ngr‘s_sence of . one or gPre of the excipients described

Hion ey, b IRRB B EPT SPTiQus O PR Pas P edmindsiratien. For
t ymtqﬂé |ayoofrpotidt et Amb AtIhaPRSHIBER E:d & (ﬂ%ﬁﬁgpragf f e

rOV|Ee an easily control ab e osa rug
a%t“’(néll)é ameed With phermacentieslly anceptabie dlltlehlls qrss ekdpidnts
r Sﬂdtiﬂ?f‘zers[ @@%ﬂn%&b?ﬂlﬁﬂ %ﬁﬁg&i@c%%c%g?%@gag%eegq;}oﬁ ésol A.

fornul ati on 1 oNn
vEfd.dn yhecﬁorm/af/s lmpmmu fmgmulpmsn trﬂlHedTpé\mwl 0S8 d?ﬁéé)hs

St t he dru an article
¥ tep S i bt ConcliGATLT miting Ay hign demesssesct the
t tet Har fie dedited t
R T o R et et O P i Richicqlly gecsprable
‘[O)a%i‘ gs‘@ §Rﬁr1efsetg;t| e peystogictto zaeipieie atibiedoragesrand| s
SeibertibRy 5ﬂ1}ﬁ§yédp'ﬁ?%ﬁﬁ@fo%ﬂl|§ﬁ n de}%ﬁ!fs IInalhly on the

anpoul es, plastic bag net a
particular use and the concentration of compound but may range from about 3 to
about 8. Formulation in an acetate buffer at pH 5 is a suitable embodiment.
[0094] The inhibitory compound for use herein is preferably sterile. In
particular, formulations to be used for in vivo administration must be sterile. Such
sterilization is readily accomplished by filtration through sterile filtration

membranes.

[0095] The compound ordinarily can be stored as a solid composition, a

39



and the like. The container may also include a
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complexes (e.g., Zn-protein complexes); and/or non-ionic surfactants such as
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detailed herein. The formulations may conveniently be presented in unit dosage

form and may be prepared by any of the methods well known in the art of
pharmacy. Techniques and formulations generally are found in Remington's
Pharmaceutical Sciences (Mack Publishing Co., Easton, PA). Such methods include
the step of bringing into association the active ingredient with the carrier which

constitutes one or more accessory ingredients. In general the formulations are
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tract and thereby provide a sustained action over a longer period. For example, a

time delay material such as glyceryl monostearate or glyceryl distearate alone or

with a wax may be employed.
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formulation intended for oral administration to humans may contain approximately

1 to 1000 mg of active material compounded with an appropriate and convenient
amount of carrier material which may vary from about 5 to about 95% of the total
compositions (weight:weight). The pharmaceutical composition can be prepared to
provide easily measurable amounts for administration. For example, an aqueous
solution intended for intravenous infusion may contain from about 3 to 500 pg of

the active ingredient per milliliter of solution in order that infusion of suitable
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prophylaxis disorders as described below.

[00115] Formulations suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams or spray formulations containing in

addition to the active ingredient such carriers as are known in the art to be
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b%ﬁ@ﬁ%ﬁﬁ%ﬁﬂv@&isordﬂ (e.g., cancer). The second compound of the

pharmaceutical combination formulation or dosing regimen preferably has

complementary activities to the compound of Formula I such that they do not
adversely affect each other. Such molecules are suitably present in combination in
amounts that are effective for the purpose intended.

[00119] The combination therapy may be administered as a simultaneous or
sequential regimen. When administered sequentially, the combination may be

administered in two or more administrations. The combined administration includes
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fltabl present in conbinationin
erapies accordmg to the present invention thus comprise the administration of at
least one compound of Formula I or a pharmaceutically acceptable derivative
thereof, and the use of at least one other cancer treatment method. Preferably,
combination therapies according to the present invention comprise the
administration of at least one compound of Formula I or a pharmaceutically
acceptable derivative thereof, and at least one other pharmaceutically active
chemotherapeutic agent. These include existing and prospective chemotherapeutic

agents. The compound(s) of Formula I and the other pharmaceutically active

chemotherapeutic agent(s) may be administered together in a unitary pharmaceutical
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amounts that are effective for the purpose intended.
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and oxaliplatin; and

[00126] (3) other chemotherapeutic agents including, but not limited to, anti-
estrogens such as tamoxifen, toremifene, raloxifene, droloxifene and iodoxyfene;
progestrogens such as megestrol acetate; aromatase inhibitors such as anastrozole,
letrazole, vorazole, and exemestane; antiandrogens such as flutamide, nilutamide,
bicalutamide, and cyproterone acetate; LHRH agonists and antagagonists such as

goserelin acetate and luprolide, testosterone 5.alpha.-dihydroreductase inhibitors
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Accordingly, the invention includes metabolites of compounds of Formula I,
including compounds produced by a process comprising contacting a compound of
this invention with a mammal for a period of time sufficient to yield a metabolic
product thereof.

[00129] Metabolite products typically are identified by preparing a
radiolabelled (e.g., "“C or *H) isotope of a compound of the invention, administering

it parenterally in a detectable dose (e.g., greater than about 0.5 mg/kg) to an animal
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epi dermal growt h factor receptor
|kltv eantgiogve atbeds meﬁulefgtspe ueEmERDEER) dls(brﬂérs laest,cﬁbed above
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an oi et tors (Tie 1 and
2 SS"ﬁ‘ﬁ# fivvity G Erifinets Thetermi Parieee moatids usesid refer to
Cﬁilr’sﬂruct[l&ﬁ adtbmAlyi inf18QR 1@%&1&1&161%%? ﬁﬁ&a of*tff@%ﬁ:ﬁtlc products,

anti-neoplastic effects in a cel e spe
it gpntain igformation abputdhe @é@@ﬁl(fnscusag@l dasageaadnamspamnf i

p Q@ﬁ?alﬂflca{til&ﬁs %/(#r W&Xﬁl%?(:on%mlqléqge %\ eof ﬁ'ﬂ)%’ tg%rlapeutlg yﬁq%gcts

-Cy cle s peci
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ORI B b a3 2Tl b Qﬁ@&a@m
pfTbd varttsinef hotdy ieupdan @b Fmil For |a fARmAht G He6F ‘9111191‘1 is

phar macol ogi cal |y active product

T NN ST G
the container may be an intravenous solution bag or a vial having a stopper
pierceable by a hypodermic injection needle). The label or package insert indicates
that the composition is used for treating the condition of choice, such as cancer. In
one embodiment, the label or package inserts indicates that the composition
comprising a compound of Formula I can be used to treat a disorder resulting from
abnormal cell growth. In addition, the label or package insert may indicate that the
patient to be treated is one having a disorder such as a hyperproliferative disorder,

neurodegeneration, cardiac hypertrophy, pain, migraine or a neurotraumatic disease
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speci fied conpound or salt thereof. Such products may

result for exanple fromthe oxidation, reduction,
whyasot3isi s, am dati on, deami dation, esterifi cCBECT/U82006/019280

deesterification, enzymatic cl eavage, and the like, of

t he adm ni stered conpound. Accordingly, the invention

i ncl udes netabolites of conpounds of Fornula I,

i ncl udi n unds produced by a process conpri sing
cofft %V8P‘i grd’ gr@g krgedrsertpgysilsoipdisate dhat tietdommpositionredn be

f Ofised t®BEAL Qfhep t bo
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Bﬁj et abol f?%B]ﬁThe net abolite structures are

DR ¥hitbohmay fgicorpmpsisg diretfionhByr thee/ VB
orsitiineaRadeyfdritial bibePSIR ABnini@PELY Sk ﬁF?%st%a ggz%'ncll tes

is done in the sane y as convention
netanRACPEiprkeamiosisionetol a patientrin heed thesef, ski | | ed in the

ar e ;oduc .50 | ong .a are not
ot h%lrsé\nrs e fo uﬁ% |elrr1 te‘\%llbgccﬁjl g‘e 3R s t%ble gqrggﬁ‘-,%@w%’ of solid
a@sd)fmsaxf atchmpeyeldfiFordolailngich bs 1aBRtsCR

UFACTURE [ 001 I t
eefn ah&ﬁ?chb@s Pﬁg@lﬁﬁvg:ﬁ’tnﬂ sagg SHEk kl(gq @ndncludena (?arllccl) havmg
rTBIlIHJdo%@gds oflent®d in th&bider o A& fHitdHaBY U%Z%‘gr | %&1@] %g guclﬁ akitis a

.the t r eat ment of the disorders
) p r Sigdack't Bligereragkise el dnown firethk ipeckagimg nmdusﬁy and Lare

c Wi&éij/ 0&d f&oﬁgafiég% a?mgc%ﬂﬁ? '8}1 t 8@8%@5%3@ d?WgTq melaﬂry

kit may further T rise a
oRides be pestvisttdaor bxanipde inathé &irmest nuffibers] s, " RafeRdRrkings

| ed to refer t i nstructions custorrarlly

BF F”Etgeé‘h'%“&“ SRRy derign tﬂ’ééﬁ%ﬁ%yé pthetisaimepbephpdule in which the
pdomigextc&n behﬁmtmgt@ea ain information about the
i ndi dosage, adm ni stration,

ications
cﬁﬂ’ﬁs i ndi c%?‘io W@Fﬂ iinhgs aﬁoﬂﬂ:@:ﬂnam@admre mage
Oorfiptedd (i)fheﬂi@t%ﬁfaﬁrfér Wi UWohibound of Formula I contained therein; and

optionally (b) a second container with a second pharmaceutical formulation

contained therein, wherein the second pharmaceutical formulation comprises a
second compound with anti-hyperproliferative activity. Alternatively, or
additionally, the article of manufacture may further comprise a third container
comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for
injection (BWFI), phosphate-buffered saline, Ringer's solution and dextrose

solution. It may further include other materials desirable from a commercial and
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Sui tabl e containers include, for exanple, bottles,

vials, syringes, blister pack, etc. The container may
wheooborsred froma variety of materials such asPgi/ES®0€019280

plastic. The contai ner holds a conpound of Formula I

or a fornulation thereof which is effective for

treating the conditi on and nmay have a sterile access

por t %for exa t he contai ner may be an
| nt'i% t@ﬂ@ﬂfgntslﬁp]lyfiﬁng @t}@gbuﬂj@rs alilpprgs, fHigs, nepdliessandmyringes.

ET sgpl e by, arhiyRads Eﬁﬂ)g {n%hit%%hepe%%e Ff(?c cg}nprlses a

or package I nsert di'ca
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> Presreibiehysigianf nanuf acture may furt her

comm@mmm%&mw' ner conprising a
phar maceut1 calTy-acceptabl e buffer, such as

ba[@t)b’rS] ost atB-Rafvarant frotein 44 7€ (MGOO]EBVH Qorexpressed with the

ext$ ose #’ féd&q ‘?%%ﬂ%ﬁ%d ‘?Rtg‘rrﬁ @P?Bagleﬁ%lé&&f)%é?eﬂ 116:87-

meRSe Staatato e al. (mB)af fBieINCRers. mwmhmr@? user
st[ﬁﬁdqm nt i ncl.ydi ng other buffers uent s,
i0PL3el | e RftEminiag the actiyifypiRaf rohe samplyicpdssiblerhyya number

f Wiftdnest 460 'iﬂHiﬂe@tQie@Ecﬁ&?ﬁﬂe@Bﬁs {](pg Mfi]c%t @ggl]icﬁ iSh {\Jﬁt iM/(&EgM)

the . compound of Fornula resen
pHGtivity of human reP@rlbmhnitB-Bﬁf protsin meyhe:mﬂses,sed fn i@ bki Iastsay of

o B ooraoh b SRR s G Ror s MR iy S
f dknbive mhysjﬂlp gicsebstiateaxt B-Ra acfo@fduligwb . iSﬁPdtfrﬁ fP@th'éC’aitlton No.
e I rs and
s AR PR G 10BFC s Gevihnbbtionof Y0DE Sl joneth B-
naed wab estiidted hyPRdazdlin ﬂ‘le %%?ﬂ?ﬁitlo%'m%ﬁlm?d ]% @;r)]ﬂé'té @om

are33SU| table for the delivery of solid ora
a [coMpd TR inte FSBArmedified Wlléﬂiym MEKt(@Ehepls 8r ¢ aps ul es.
Ki t udes, a, nunper of un
3@35’ Z Sucﬁit(‘%Il S C a%s (i)ﬂ%f Gy dfg?rglb?{’at@f’ Hi}“ret‘ﬁéhe sample.
dds a@jtssthe mctivityed Rafi 1stdm&h@61€b€l{anﬂfdeﬁehﬁinéd b HRRARMN S8 he Raf

An e of such a kit
expressng in the celf ang on the other %and by the amount of the activated Raf. The

activation of the transcription of the genes coding for Raf protein, in particular B-
Raf protein, may be made, for example, by determining the amount of the Raf
mRNA. Prior art standard methods comprise for instance the DNA chip
hybridization, RT-PCR, primer extension and RNA protection. Furthermore, the

determination of the Raf activity based on the induction or repression of the
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"blister pack". Blister packs are well known in the
packaging industry and are w dely used for packagi ng
Web@sieaeut i cal unit dosage forns. |f desired, PEI/IBI006/§19280
aid can be provided, for exanple in the form of
nunbers, letters, or other markings or with a
caI endar insert, desi ghating the days in the treatnent
t he _dosages can be adm ni stered.
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K [ ti
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c dhreanine pr §esinecont ai ni ng the separate corrp05| ti ons

SUYHH1 3B a d 'SYﬂcg %G glt%ttélhs ars [hge%l%eés\érrﬁg 1n§§e§,&hg gct1v1ty of the

howeve he separate conp
C M ar(ni@ds cani aldvi bre c&t@mh@ﬂ ey thedingi etk SRl ’Fh%rprotem MEK is

L
f @Eﬂ“nﬂtﬁh@ détbingidhtednl of AN RE AARAYIn m&%gm#)ﬁemgﬁ? ?{% e n%y, the

onent S, are Pr ef erably adm ni ster
hoyydtiog of gthgr substraies, anfor fstasne MBR and IEpedes which are

?édi‘ﬂi&il? ﬁ)ﬁgs g@e}tén(f d]%{/ ?%{JS?IH 0381 ée%% g;f}é(?alrn?:q es. M%nl -740;

rationh of t con‘p
C &mdmamaerOQOQ Otesgeane d9:15930-5@3 3y e3hs RoX prote b e Bd @Rdd for

AL UATI O\l 00135] ,.B: Raf tant pr otein
IE%%E@I\%%V cClixg Ayt %xé%é?\éﬁlsmt 9T & pignal casgade where a
psmes iofi kgeles Are respeptietephosbhidiylARaAd ﬁ&%ted%g aa%up%rordmated

004) Cell 116;87- 98; Stancato, et al

B mase, the activibyof Rafrqn algq_lyq_@gtermmed by evaluatlng the phosphorylation

degree of each kinase subordinated to Raf, This so-called map kinase pathway leads,
among other features, also to a specific activation of transcription factors and thus to
a transcriptional activation of genes, such that the activity of Raf can indirectly be
determined by measuring the activity of these target genes.

[00139] Exemplary compounds from Table 1 were prepared, characterized,
and assayed for their B-Raf binding activity and in vitro activity against tumor cells.
The range of B-Raf binding activities was less than 1 nM to about 10 pM. Certain

exemplary compounds of the invention had B-Raf binding activity ICsg values less
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[00136] Determning the activity of Raf in the sanple

is possible by a nunber of direct and indirect
waledeariion net hods (U. S. Patent Publication NoPCT/US2006/019280

2004/ 082014). Activity of human reconbi nant B- Raf

protein may be assessed in vitro by assay of the

i ncorporation of radiol abell ed phosphate to

regomhi.nant P._ki nase (MEK), a known physiol ogic

G B0 AR EhBinrombauedseal hey minionchadraallmeed sciviy, . cels
Pubtpr&ssink QBtiv¥ed 072840 The

Aot ty? i nhi bi t?g%gﬁ&@g%%?@@’fg e‘ﬁg'ét %‘és J638 than 100
estMpat ed by neasuring the incorporation of

radi ol abel ed phosphate from [y-33P]ATP into

FSBA-nodi fied wild-type MEK (Exanple 8). [00137]

Sui tabl e methods of Raf agkiAwrpyrdepend on the nature

f , the activity of Raf i
¢ HOOBIL R 2 R aetes it mienaar i o bowing e Raples e
exmma&&e VeI i6 £ bo uBRIRR thldtheQl BRI AAM Y 1ifidGhe

amount_ of the act i vat ed t i
t rigKEsion ged arg oply meant @Eﬂﬂlegesc@dieﬂ@dfaﬁ praaéing t}mhﬁireﬁmoﬁ n

p e .made, for. exanp
P R O .
st@n‘d?ail]d adgtbbobpre@inds heebdrof ofhesRANERLIHE o@m% 1ﬁ\l:klnﬂon and
r| dtxzatl primer extension and

SREYS ‘Het%ﬂ‘ﬂﬁgﬁ@;eﬁﬁfﬂ%g the ﬁ@np(aetie%ﬁhwanvqmﬁomfaretdwnahfo be
acw thin the sbaseasdt 198 idvRs of 1
52 WO 2006/ 125101 Pc%dtﬁ%gté’ifﬁ% ooy 5‘@?@?@8??0% e’%?ﬁlpiliﬁed
t HETPEYsis @eqodingid thy dmvs(tion mappe sicsessfudly @eﬁbm&el By the

{ tabl t
onRi Ao appb &Rt EosBIe) ok s & iipror iy Digissuae

?:rletetfwelgchblmsahmtmemumgmmérrsansﬁéefeag@ltglafwmh]h g afg{ &ﬁ%} than
rascent and variants thereof, the
| &llé"’% g?ﬁ%‘ g’ﬁ‘@ rg'?»‘/dm%‘ﬂsg %&H’HPF medificationsTH geagierseandisions
t matemanoﬂg,aﬁeereéacﬁzsﬂsr 56160 hefempefkn%ﬁﬁﬂ @%rt%}’l e,
however al so be made on the protein eve
c 5%Cé’g’i“ﬁi‘éia 3ute agpligspiite foy PERPRIIRE @thcxemqmuﬁdsroftmnmmn
b¥xampidpdi es directed against Raf protein. The
change of the act|V|ty of the Raf protein can however

S Aratihmg eorx@ased or reduced
phosphoryl ation or dephosphorylation of the protein.
Fos instance, the B-Raf kinase is regul at edgoos'
phg Qryl ati on of th 599Thr ampPMOR8HE; rXmai nders

§ Hl)iﬁ@a@dan (200)H-EMBO J )} ~1975429) .

The ﬁHOf 4 Becphosphg ylat rop of B-Ra di
may be det ett ed, for exanpl eN\[@nght‘F%dl es di ecNegI
agai nst phosphoryl ated tghreonine or serine. -

[00141] Step A: A mixture of 5-amino-2,3-dihydroinden-1-one (5) and butyl
formate (5 eq.) was allowed to reflux overnight. The reaction mixture was then
concentrated to an oil which solidified upon standing. The crude material [N-(1-
0x0-2,3-dihydro-1H-inden-5-yl)formamide (15.00 g, 73 mmol)] was suspended in
cold (0 °C) THF (300 mL) and triethylamine (81 mL, 582 mmol). To this was
slowly added 6.6 mL (1 eq.) of POCl;. HPLC after 2 hours showed almost
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[00138] Since Raf proteins are threonine/serine

ki nases, the activity of the Raf proteins can also be
wa@ledoenzdiped by their enzymatic activity. The prOIr/E51906/019280

MEK is for instance a substrate of B-Raf and the

degree of the phosphoryl ation of MEK permts the

determ nation of the B-Raf activity in the sanple. In

t he szirre vva\}/ .the phosphorylation of other

sufRipRlefe genversion. othej qrudegpacsionBix aredwasedtlediiessilivaigeharalr e

( Togo iR d CheRaRRR B T i3 “Cain BongEnigped mixture
(20 ads:cdcm@cemiiiqaeqm@- H?aa;ﬁ)adaonfwats blteBaTitPDONE{106%f W give
€x | eterm ni.n e respective activity.
Sisn?:%g%gp'ojl’%dl Xf’lrtmn? n'a\_'og’leé%al cascade where a series

of [0RI4Bises aBtep Besneadyarycﬁt,z-daﬁm&ﬁ@éryi-%{afg) gfgg'(l) g 19,1 mmoD

activated by a superordinated kinase,

RV IS SREHIGViE - -t bbty ity et iy nglamine (3,94 g,
phosp [ . C \n sub | nat ed t
Rt Rl @l RO A9 5ot 13 DIfa0 FEARC) M Bipgeo
otTRBux pyaamighte s’l;,cLChﬂ@wed o small E&mmﬁﬂ of raﬁﬁihmgts‘iaﬁ;_ihg%ateri?l and
tr iption . factors an us.to, a transcriptiona
aéttai:a\sf%&pg)?]ar g?"tsg‘é"ﬁ“feeﬁf,"’f@ll’cgﬁofﬂ??a‘tx"?ﬁ LSOHIELS Ve yeaglomRayixtargivas
i rfdlteretndycoheentrated 5 Tbroee savi-BEIRS teh ﬁbqriﬁ&ﬁinﬁﬁéaﬁe&%l?% of
tgescﬁ target, genes. [0Q0139] Exenpl ary conpounds or}ﬁ
TaBiergo Péﬂ%ﬁ epfuma withdpeMeandeljtingavith W MeQIVBE t6 give
t hei g (78945t shidag QUi diYdeRNdordeND. Y tiyvidy . .
agaig;](st Jt_))grmr ng:tr{&g%,?ﬁf%ﬁgio?%ﬁgg ° Q%yélﬁ;ap thfdﬁf]ra?tﬁﬁlsxyl 0XIme
adf)-vities was less than 1 nMto about 10 M Certain

e ey conpounds of the invention had B-Raf binding
activity 1C50 values less 53 WO 2006/ 125101

PCT¢aBR00 6f 649280hydihamelyphinyDanidaidl1 URRLAES y¥mino)-
the, invention haqd cell-based activity, 1.€.” cells
exprods iy HHICEA WY OMMSHEY of the B-Raf target

ki nase, 1Cso values |less than 100 nM EXAWMPLES

[00140] In order to illustrate the invention, the

foll ow ex ¥hl ed. WaBel, Meoel uded. Honev e O it is to be
urd&rskood that th,eﬁﬁﬁxe&gpl &s (o 4

onry

it the
i nvention an&®hre “on

meant t%° suggest & nethod of
practicing the invention. Persons skilled in the art
will reltbgnize that the chenical readfions described
may be readily adapted to prepare a nunber of other
Raf inhibitors of the invention, and alternative
miMd3k f or Stepepafo mgoltlife °Cpsohaionds 40f this i nvention

o e BB 5 S0Pl o b LB
NaBH; (0.93 g, 24mmol), and the reaction mixture was stirred for 3 hours. The
MeOH was removed and the residue was taken up in DCM and diluted with water.
The aqueous layer was extracted with DCM (3 x 50 mL). The combine organic
layers were dried, filtered and concentrated. The crude oil was dissolved in MeOH
(50 mL) and cooled to 0 °C. To this was added 2N HCl (10.0 mL) in ether. The
reaction mixture was left at room temperature for 24 hours. The MeOH was
removed and the crude product was purified by flash column chromatography,

eluting with EtOAc/Hexane (3:7) to yield 2.92 g of 4~(hydroxymethyl)benzaldehyde
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conmpounds according to the invention may be
successfully performed by nodifications apparent to
wo bwsa28killed in the art, e.g., by appropri atBCHUS2006/019280
protecting interfering groups, by utilizing other
~suitable reagents known in the art other than those
descri bed, and/or by making routine nodifications of
reégﬁion ﬁonditions. Alternatively, other reactions
di SdP B52EPINSEPH or known in the art will be
recogni zed as having applicability for preparing other
conpounds of the invention Exanple 1 CGenera
preparation of isonitdile oxfﬁﬁﬁﬂﬂliﬁDNB (ONO)
TBDWS- /1 1) _kQrpmam de ta Js H, O \&QTHNH, 2)
PO%?LN, ~C CHC13, Ly N 6 7__]00141] ,Step
A: @{"xtureH% & no- 2, 3-di ndeRCMAGOE(I(B) and
buty formate (5 eqg.) was Wl owed to reflux
overni ght. The reaction m xture was then concentrated
to ard2o0il which sollidi fied upon standing. The crude
material [N (1-
oxo-2,338hmydro-lFLinden-S-yl)fornanide (15.00 g, 73
mol )] wagl suspended in cold (0 C) THE (300 nlL) and
triethyl.qap 81 nL, 582 nmol). To this was slowy
added 6. 6\ ¥ eq.) of POC13. HPLC after 2 hours
showed al nost™ 5%\0 2006/ 125101 PCT/ US2006/ 019280
conplete c &1 0 The ogy ude reaction m xture was
added to gi I iig\a\ concentrated (the bath tenp
was kept at-about ), and the concentrated m xture
was | oaded onto a silica colum. The product was
eluted with DCM (1300% to give
5-isocyano- 2, 3-di hydroi nden-1-one (6). [00142] Step B
5-isocyano- 2, 3-di hydroi nden-1-one (6) (3.00 g, 19.1
(rr}ﬂﬁ‘lﬂ)“] vvgs Gmel i ﬂtéylralmwlhar}’ii)nﬁ(gla-(()@lﬁ g 1.1 mm%l) yas combined
tent - [ sily roxyl am ne . g,
26’.g A}1 ‘%{)F;«J fiﬁaﬂéli ef]@ﬂwér%ms%@%«?nzﬂdghy%l )yangl $eaARN)ant.
Cri0:083 a1l heatdPrhndhe EdRitinkioR Bk Eis%lt\/ed &:{gﬁﬂgﬂgﬁﬁ (#:1) and

smal | amount of remaining starting mater
stirred for 1 hours. To this was added 0.310 g (1.1 mmol) of 5-isocyano-2,3-

dihydroinden-1-one O-tert-butyldimethylsilyl oxime (7) and the reaction mixture
was left at room temperature overnight. The reaction mixture was concentrated and
purified by flash column chromatography, eluting with DCM, DCM/MeOH (50:1)

and DCM/MeOH (25:1) to provide 0.175 g of the desired product (13). MS (APCI)
m/z 386.0 (M+1).

Example 3
Preparation of 2-(4-(3-(1-(hydroxyimino)-2,3-dihvdro-1H-inden-5-

Mmino)imidazofl,2-a]pvrazin-2—vl)phenoxv)-N;methvlacetamide (14)
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two non-pol ar spots corresponding to the oxine
i soners. The reaction mxture was filtered and
w@oemweariipat ed to a brown sem -solid, then puriPCEUS2006/019280
i medi ately by l|oading onto a silica colum wth DCM
and eluting with 1% MO/ DCMto give 4.1g (75% of
. 5-isocyano- 2, 3-di hydr oi nden-1 -one
Otent-butyldinethylsilyl oxime (7). Exanple 2
Preparation of 5-(2-(4-(hydrpxyethyl)phenyl)imdazo[1
yrazin 3 |lamno) 21)3 dro 1 Hin en- I -one
/ \ CEt 1. NaBH4, OH%T :
(1) H A0 1l——f99143}—8%e A | d (O H
O solu |onT6Tjﬁ (di et lpymenARtowA ) benzal de &Ek;ﬁ/~\
g, 24 mol) inovweCH (50 nL) was added NaBH4 (0.93

24mol ), d the reaction mxture was stirred for 3
hours. The MeOH was renoved and the residue was taken

up[00B4IPCM arsiepsliAlk m-@dfovmylbhm&?faeetlc-ﬁhﬁl WEELA MR A BN mL, of
racted with DCM The conbi ne

Wa]égﬁf 0 ?3 1t &5 vy of \Mas qdid?‘i lewed il theahiepswise additibn of

Th&(a@}fl Uﬂl@rl@é |Th@’§§lugbl§§79§ Mty 3 b@éﬂtci_}%‘%%(%]aamh 3w1th

cooled to 0 C To this was a
et fhiering oriid gas evabition stopped mdeth@/\aﬂuﬁwaasdtonrorgemous The solution

The MeOH renove
t R b 610 ARMGE e P hried Sl i nd e residue
c hlemmpmdgd apmM cedled i@ @yianb nfiINGHiHE ¥R BIK B whle édaed The
? 2.92 ﬁ dr oxynet hyl ) benzal dehyde 55 WO
20‘6%‘ ToRTDHE %Y?F‘/t%%@éé? m@mpel(awy with stirrigl ayer Bslsours. The
2|1ﬂe%ctign Maﬂhém@emd 5% HCI%MhQ@% :Lf)lth %Aclgrled

over sodlum sulfate filtered and concentrated to a thick brown oil which was

purified by column using DMC/MeOH to afford 2-(4-formylphenoxy)-N-
methylacetamide (9) as an off white solid. NMR (CDCI3, 400 mHz), d=9.9 (1H, s),
7.88 (2H, d, J= 8.6 Hz), 7.04 (2H, d, J= 8.6 Hz), 6.6-6.5 (1H, BS, 4.54 (2H, s), 2.93
(3H, d, J=4.7 Hz).

HOwy
o) TBDNSOm {t:[::]\
L Lo \
/NNH
(0] NN
/\n/ (\ )
9 12 7 14
[00146] Step B: A mixture of pyrazin-2-amine (12) (1.1 eq.), 2-(4-

formylphenoxy)-N-methylacetamide (9) (1.1 eq.) and a catalytic amount of
Sc(OTf); was stirred in 2 mL of 1:1 DCM/MeOH at room temperature for 30
minutes. To this was added 5-isocyano-2,3-dihydroinden-1-one O-tert-

butyldimethylsilyl oxime (1 eq.) as a 2 mL solution in 1:1 DCM/MeOH and the

mixture was stirred at room temperature for 18 hours. The reaction mixture was
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OH N~ N~ N 13 [001441 Step B: Pyrazin-2-am ne (12)

(0.10 g, 1.1 mmol) was conbined wth 0.21 g (1.3
worewb)i25ad1 4- (hydr oxynet hyl ) benzal dehyde (11) apeiI/us2006/019280

Sc(Orf)3 (0.053 g, 0.11 nmol) and the conbi nati on was

di ssolved in DCM MeOH (1:1) and stirred for 1 hours.

To this was added 0.310 g (1.1 mml) of

2 di hydr oi nden-1 -one
o} {h& ano h%cg}lmn d #he regidyertpkeniep inFOAe4with arsmall

M Yh&hi of i’fﬂféﬁlah&faﬁdéi‘itto HRRW i R o%?]gnaoﬁﬁ?fﬂ%fl %g golb@}leusmg 1-

reacti on m xture was concentrate

f | 2%Me@HHIRAsHT b AP By, desired pm)@uoiv( 141) V\a@ﬁdglategi asa 511ght
e (25:1) to provide
%‘ thehgesusg(élécg /&WI(’Y@> VB (APCI) mz 386.0

NE mplexfanpl e 3 Preparation of
( ia 3 i yd 2 3 dlhydro | H i nden- 5-

indol-3-v dapl bAepdpyrazin-3-ylamino)-2,3-

i " - . 6 V\D 2006/ 125101
P%H}ﬂrbéﬁ'l—ﬁﬁﬁ&@moqgo{(ﬂn@(w? 1) & OHI ~OF ~H{ OH

2) MNH2, DIEA1T OO O 8 9 [00145]QStep A:

2- 64- fornylphenoxy)acet a~‘ted in 20 nL

stirring unt|I gas evol ution stopped and
was honbgeneoug. The sol $iion conta

acid chloride was concentrated under vacHyn1an
resi due

HO~N J H,NOH-H,0
eg!
NH
K\N \__/~"

NSy

17

[00147] Step A: 5-Isocyano-2,3-dihydroinden-1-one (6) (60.0 mg, 379
umol) was combined with pyrazin-2-amine (12) (36.1 mg, 379 umol), 1-methyl-1H-
indole-3-carbaldehyde (15) (60.4 mg, 379 pmol) and Sc(OTf); (18.7 mg, 37.9

- pmol) in DCM/MeOH and stirred at room temperature overnight. The solvent was
evaporated and purified by silica using 2% MeOH/EtOAc to provide 5-(2-(1-
methyl-1H—indol-3-yl)imidazo[1,2-a]pyrazin-3-ylamino)-2,3-dihydroinden-1—one
(16). MS (APCI) m/z (M+1)
[00148] Step B: The ketone (16) was suspended in 20 mL 1:1 EtOH/H,O
and heated to reflux with an excess of aqueous HoNOH (2 mL). TLC showed the
reaction was complete after 6 hours, which was confirmed by LCMS. The reaction

mixture was concentrated under reduced pressure, and the residue was transferred to
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resuspended in DCM cooled to 0 C, and net hyl am ne and
DI EA were added. The mxture was allowed to warmto

WO owailzanperature with stirring over 12 hours. PATES2006/019280
reaction m xture was then poured into 5% HCl, washed 3
times with Et OAc, dried over sodiumsulfate, filtered
and concentrated to a thick brown oil which was

purifi%? b coLu usin(ﬁ%qDl\/Cll\/EOﬂto afford

2- ¢ FPAGHy IPHe rpgtehRatweanaletO A wrAnd avatey) The organiofliyer was

Whiried, siRéred and\BRcéAHA3n ) solid = PRifeatidiiwas barri

7.88 (2H, d, J= 8.6 e tne 0O o1 Piifesigh g darrica out

6. & gliqaigechrBmaiographyl ugingR%sYlcOR/BBAc( Jie dekired pratiuét (17)
: O- NH\ + 11 NNHNH NH NH2 NC/

masd'g@a%dl(ﬁfn/‘l’— ®%Y 12 14 [00146] Step B: A mixture of

pyEsanple®- am ne (12) (1.1 eq.), 2-(4-

0 I -N-methyl acetamde (9) (1,1 eq.) and a

3 pgen YN Az <2 -gfpyyazisacB -y laminopd2. Jadihydro-

Q 4
1: My B NEGH Ahmé g tenperature for 30 mnutes. To
thi's was adde -1 socyano- 2, 3-di hydr oi nden- 1- one
Otert- butyldinmethyl 21yl oxine (4 eq.) as a 2 nL
sol utj onnin 1:1 DO H and t he /m xt wc@THas stirred

at[[r o0 t enfer at hepEEAGIgON N xt ure
wa§_ 52 VD 2006/ " 5/ 09286
concént rat’ed Nnder”vacuym-and”Theresi due taken up in
Et OAc (with a“small anbunt of nethanol added to help
wi t h,di ssol ution) and purified by columm using 1- 5%
MeOH/ Et OAc + 1% MBMOH. The deQired product (14) was
isolated as a light vyellowsolid. M5 (APCl) mz 443.1
(M+l) .. Exanpl e 4 Preparation ofio,

5-(2-(2- mret hyl -1 Hindol - 3-yl )i m dgzo[ 1 2-a] pyrazin-3
yl am 2 di hydro-1Hinden-1-qg oxjme (17)

Prep

aq. NH,OH
EtOH, reflux
NH NH
K\N/% < > - N”% < >
NH NH.
N\/I§N }_ N\)%N 2
0
19 20
[00149] Step A: Pyrazin-2-amine (12) (0.060 g, 0.63 mmol), 2-(4-

formylphenoxy)-N-methylacetamide (18) (0.12 g, 0.76 mmol) and Sc(OTf); (0.031
g, 0.063 mmol) were dissolved in DCM/MeOH (1:1) and stirred for 1 hour. To this
was added 5-isocyano-2,3-dihydroinden-1-one (6) (0.100 g, 0.63 mmol), and the
reaction mixture was left at room temperature overnight. The reaction mixture was
concentrated and purified by flash column chromatography, eluting with DCM,
DCM/MeOH (50:1), DCM/MeOH (25:1) to yield 0.111 g of N-(4-(3-(1-0x0-2,3-
dihydro-1H—inden-S-ylamino)imidazo[1,2-a]pyrazin—2-yl)phenyl) acetamide (19) as
an orange solid. MS (APCI) m/z 398.2 (M+1).

[00150] Step B: A mixture of the acetamide (19) (0.108 g, 0.26 mmol) and

59



N OHC} | +i Sc(OTF)3 NH \ N NCNH2 N 6 12 15
Nom N 16 ~ 1 HOIN H2ZNOHH0 NH NN Nom N 17
WO 00EATI05t ep A1 5-1socyano- 2, 3- di hydr oi nden- | POTES%06§/019280
(60.0 nmg, 379 nol) was conbi ned with pyrazin-2-am ne
(12) (36.1 ng, 379 nol), 1-nethyl-
i ndol e- 3- car bal dehyde (15) (60.4 ng, 379 nol) and
in DCM MeOH and stirred

o g‘Y‘B’ B%Pﬁ tagi%éﬁggt’u% 2&}@Lhwgq1%eﬂumden FYPHhmLiefar 48 hours. The

f, | 2%
te\(;?ég?l:t)l\?/llg ?Ql(ﬁ@?r efgﬁﬂe vba%‘%ﬁ%’cte?m %‘Jf@%ﬁv&a}s e Oﬁ%ﬁa@%—fand
1 PCA pryyialdi0:049 g qﬂthemiew)ad Bro8udti(2G)dMS APOT) mlz 39N (M+1).
APCI) mz (Mrl) [00148] Step B: The ketone
g’} S suspended in 20 nL 1:1 EtOH/ H20 and heated
{ obtepidatun of N0 dinfottsRin@kth DO HENERY i RndTlo 3-ilbo-

showed. t he reactl on was corrp ete a’rter NOuUrs, WIT CI
.- A6 A" 1 d [ {H - \Aas

concentrat ed under reduced pressur n nd the resi due
was transferéﬁg to 58 WO 2006/ 125101 $CT/ US2006/ 019280
a separatory|funnel and extracted be t OAc and
The ani ¢ |layéruepgesglfonigediéd, d and
f&d\{ he to w sol id. Pur|f|c
t X 9
I\/bO—I/ Et OAc.

usi ng pl 11ca geN chrormt 0
eswyed prod ) s \
(13% yi el d) Ekanpl e 5 Prepa of N _ NH
5-(2-(4-am nophenyl )i m dazo[ 1 ?7-) d]| pwicazi n- 3-yl am nor)z

-di 22
3-di dro 21 N

foy

~

[00151] A mixture of pyrazin-2-amine (12) (0.05 g, 0.52 mmol, 1.0 equiv.),
N-(2-(dimethylamino)ethyl)-4-formylbenzamide (21) (0.12 g, 0.52 mmol, 1.0
equiv.) and toluene sulfonic acid (0.12 g, 0.65 mmol, 1.25 equiv.) was stirred in 2
mL 1:1 MeOH/DCM at room temperature for 45 minutes. To this was added 5-
isocyano-2,3-dihydroinden-1-one O-tert-butyldimethylsilyl oxime (7) (0.150 g, 0.52
mmol, 1.0 equiv.) in 1 mL 1:1 DCM/MeOH followed by the addition of a catalytic
amount of Sc(OTf);. Reaction stirred at room temperature for 3 hours. TLC
showed product (10% MeOH/EtOAc, 1% NH4OH), which was confirmed by MS
and LC/MS. Water (0.5 mL) was added followed by solid sodium bicarbonate. The
solution was stirred for 30 minutes, and then solid sodium sulfate was added. The
reaction mixture was filtered after 1 hour and concentrated to a yellow solid. The
residue was taken up in ethyl acetate, washed with water, dried, and purified by
column chromatography using DCM-MeOH. The desired product (22) was isolated
as a yellow solid. MS (APCI) m/z 470.1 (M+1).
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1H i nden-1-one oxine (20) 0 O N~ NH Sc(OrTf)3
DCM MeOH N NHC 12 18 6 HO O N aq. NH2OH Et OH,
WO edobnxs101/ NH NH N N N NN N- NNH 19 20 P¢D08208§/019280
Step A: Pyrazin-2-amne (12) (0.060 g, 0.63 nmol),
2-(4- fornyl phenoxy)-N-nethyl acetam de (18) (0.12 g,
0.76 mmol) and Sc(Orf)3 (0.031 g, 0.063 nmmmol) were
di ssolved in DCM MeOH (1:1) and stirred for 1 hour. To
t h¥amples’ added 5-i socyano- 2, 3- di hydr oi nden-1 -one (6)
( OpAB&afon OF RN IMA4L¢ 3-@fl'ﬁvcthjakwn1r11?q&}&t Lgﬂvctln oﬁH‘wd&%‘%?

| eft "at room tenperature Overnrgit. fhe freactton
mi Xlemino)insidazotlchrepytazar-2gl)plshopyinédiite 24hy fl ash col urm
chr omat ogr aphy, el uting W|th I_?OCI\/I DCM MeCH (50: 1),

DCM MeOH (25: L)t 0 yleld g\lof

¢"

ani no)| m daa] pyrazin-2-yl)

a.n_or_ange soNHd. M5 (APCl)

N-(4-(3-(1-0x9-2, 3-
I('WG\‘SN)II—h -5-

phel

m z 398. '\gp(l\/kk@) [0818 2
acetam de (19
2006/ 12510(1 PCT/ U%OOG/ 019280 hydT*o/a\HN am (50%
2.0134) was reRBuxed inm EtOH (5 mL) for 48 hours. The
resulting yell ow precipate was coll ecteddy filtration
and washed with MeCH and DCMto yield 0.040 g of the
desi red product (20). M5 (APCl) mz 371.2 (M1l).

ExfpF2 6 InalmL solution of 1:1 DCM/MeOH was added pyrazin-2-amine

(12) (0.0498 g, 0.524 mmol), methyl 2-(4-formylphenoxy)acetate (23) (0.102 g,
0.524 mmol) (prepared from the acid and trimethylsilyl diazométhane) and catalytic

Sc(OTf)s. The mixture was stirred for 1 hour before adding (E)-5-isocyano-2,3-
dihydroinden-1-one O-tert-butyldimethylsilyl oxime (7) (0.150 g, 0.524 mmol) in 1
mL DCM/MeOH and then stirred for an additional 12 hours. TFA (2 drops) was
added to the reaction and stirred for 1 hour. The TFA was quenched by adding
saturated sodium bicarbonate, followed by the addition of sodium sulfate and a
small amount of silica gel. The mixture was concentrated to dryness and loaded
onto a prewetted column (1% MeOH/DCM), eluting with 1-4% MeOH/DCM+1%
NH4OH. The compound (24) was isolated as a light yellow solid. MS (APCD) m/z
- 444.2 (M+1).
Example 8

Preparation of 5-(2-(3-(ethylamino)phenylimidazo[1.2-a

dihydro-1H-inden-1-one oxime (31)

/@\ Ac,0, DIEA, DMAP /@\ j\
H3CO,C NH, H3CO,C ”

DCM
25 26

[00153] Step A: Methyl 3-aminobenzoate (25) (5.0 g) was combined in
DCM (120 mL) with DIEA (7.5 mL) and Ac,0 (3.7 mL). DMAP was added to the
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Preparation

of N- (2- (di net hyl am no) et hyl )-4-(3-(1-(hydrox imno) 2
w@2@bhgsdoo 1H i nden-5- lamino imdazo 1 2-a rBZi/nsRe6/d19280

benzam de (22) HO'N CHO 1. p-toluene sulfonic acid ta

NH rl / 2. TBDMSO- NL I NO NH2 ONN-1 \ Nv N/

NH 12 21 (7) NC 22 [00151] A mixture of

2- (0.05 g, 0.52 mmol, 1.0 equiv.),
KIY% l%tL(g’i m%eﬁmoﬁé’}@f‘*@m% S%erdlowyﬂn@hzta‘nvldeer(lﬁetature Water

|
gg\lzvégacgle%l_ g) 133 ré'ﬁ.@m)n milxtlﬁ}e aﬁ@ g')be\{%;)ersaxggr)e ss%a a %cf i ecangn[]]c lpyer

mLWas dilupedomtinCIACH andomshdscb:rm&asrmguy Wédl(lN }gﬁom VRS, wdter,
2,.3 roi nden one
o PR R, A Bied RETNERB, s Soneentiaieg o prosie

nnmmpomna)(zﬁqus szpimklsahci 8¢, 1863 MeOH f ol | owed by the
addition of a catalytlg %nnu% of Sc(Orf)3. Reaction

stirred at roomtenperature for 3 hours. TLC showed
product (10% McOH Et CAc, | % N1440H), sahi ch was
conflrme M® and LAE MS. Water (( ) was added

Ul d sodrumbrcar bidra ve-~sol ution
E éaﬁarred fﬁr 30 m nutes, and then sol Hd sodi um
sul fate wag added. The reaction mxture was filtered
after 1 hogp and concentrated to a %%IIOM/solld The

shed t .
mt TS ' o BT A il Setien R3S BRI ABRITE (b n
TG waeveaednith TAE Gesilk efia mmunion (R ZHFvasd heatddas 60 °C

2806’27“1@@ o Bt dhatioar 51 ot vl i gusnchecisas by

ofsumsesshgﬂ with @vfhte(r 3t.{ hrL()hw% NéOHT@lnlomL? and water (3.3 mL). The
3-di hydr o- I yl ani no) i m dazo[ 1

2P£T°;5F¥)Fa£ezw 21“’3??%6 afﬂﬂlr@%wsl atlBe crody N wasHOrified by

, sﬂE@@EfﬁQromatography (50% ethyl acetate/hexanes) to provide the product 27)
as a brown oil (941 mg, 80%).

v©\ Boc,0 \/@\
HO
N HO N

H 1N NaOH/tBuOH (1:1) \

Boc
27 28

[00155) Step C: To a solution of (3-(ethylamino)phenyl)methanol (27) (838
mg) in t-BuOH (6 mL) and Boc,0 (1.33 g, 1.1 equiv.) was added 1N NaOH (1.1
equiv., 6.09 mL). The reaction was stirred overnight at room temperature. The
white precipitate was filtered off and the cake was washed with EtOAc. Water was
added to the filtrate and the organic layer was collected, dried (MgSO0y), filtered,
and concentrated. The product (27) was obtained as a light orange oil (825 mg,
59%) after silica gel cﬁromatography.
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~N+ + Nta N%NH2 | to NHNCN\ OCO M 0 ~CO2Me
Nomi N 2 12 23 7 24 [00152] In a 1 niL solution of
wa 206D IVeOH was added pyrazi n-2-am ne (12) ¥O1/04986/019280
g, 0.524 mmol ), nethyl 2-(4-fornyl phenoxy)acetate (23)
(0.102 g, 0.524 mmol) (prepared fromthe acid and
trinmethylsilyl diazonethane) and catalytic Sc(Orf)3.
The m xture was stirred for 1 hour before adding
(E) - 5-i socyano- 2, 3- di @oi nden-1 - one
O-tert-butyl di met hyl si lyl~oxime (7) (0.150 g, 0.524
mmol ) iA m. DCM MeCGPh3® then stirr or an
adgpt i o@ 12 hours. TFAB(Z dr ops) Was{’\@jed to the
reactyon anl/s\t\i rred—for—l hour. TRHCTFA waN~ quenched
by adding saturated gpsh 4p,bi carbonate, foBdcowed by
the addi pgon of sodiumsulfate and a sngll anount of
silica gel. The m xture was concentrated”to dryness
and | oaded onto a prewetted colum (1% McOH DCM) ,
el ﬂ Hﬁg Wi t%l 1- 4% McOH DCM+1% NHAOH. The conpound
(i‘;‘ s i sofeR By Ta@ sqlutiop pf tegtutydethsdBi d. M5 ( APCI )
M(BydrddmathyiWhddy] | 0 -
iy &%( o etsg}y\qha by %cgmggtﬁ;@i @%gggf@a%A L.omLyina1:1 vy
2 KA efZPMISS) 3nddaFMo)L4 MIY at AP @y @dded-uifocigioxide-pyEoie

oXi P Cl, DCM H3CO2C |,

TR e B gy OV R S0 s s g

( Svith egherwad wao whsheddequentidIOMilHLR kel lsdtumitddbitdle BAd( Watlr, and

rr%%j and Ac2Q.(3.7 %% DVAP was added to the 61 WO

200871 W%ﬁr WESYIPITI0PEB extaastias gnsp WithFtONe and added to

tr Sg;dg&lgctﬁﬁc?g?gbl{l}\gf g\:’lﬁ& Wk dFEHoRY ShiY Ii\s MbshO%He product was
obtamed by column chromatography (20% ethyl acetate/hexanes) as a yellow oil
(691 mg, 88%). "H NMR (400 MHz, CDCls): 10.0 (s, 1 H), 7.73 (m, 2 H), 7.52 (m,
2 H), 3.76 (q, 2H), 1.42 (s, 9 H), 1.19 (t, 3H).

O“N

H
|
TBDMSOwy
[Nj/NHZ /@L . \>: C S¢(OTH)s {
_ + oHc NN N DCM:MeOH (1:1) NH NBoc
N o e a Nw
12 7 NSSN

29

30

[00157] Step E: A mixture of aminopyrazine (12) (38 mg) and tert-butyl
ethyl(3-formylphenyl)carbamate (29) (105 mg) in 1:1 DCM:MeOH (4 mL) with a
catalytic amount of Sc(OTf); (17 mg) was shaken at room temperature for 1 hour.
Neat 5-isocyano-2,3-dihydroinden-1-one O-tert-butyldimethylsilyl oxime (7) (113
mg) was added to the reaction mixture, and the mixture was stirred overnight at
room temperature. Volatiles were removed by rotary evaporation, and the residue

was taken up in DCM and purified by Sep-Pak column (100% ethyl acetate) to
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was added to the reaction mxture and the |ayers were
separated. The organic |layer was diluted with CHC13

wapeeazahed sequentially with IN NaOH, | N HCl , PEE1UE2006/019280
and brine, and then dried over Na2SO4, filtered and
concentrated to provide conpound (26) as a pink solid
(5.5 g, 86%yield). 0 LAH HO I—BCOZCHH 26 27

0015 St e on of neth

%- g‘f:"@fdli r??%%@%%iﬁ@l% ?%Ogséyhlfllwss gken W dirgqtly jmthe megtastapd
with LAH (30 nL of a 1M solution in THF) and heated to
50 C overnight. The solution was cooled in an ice

bat’?- ~Qnd quenched caref ul | y in ,aéucce55| on with water

Water (3.3 nL). The
pre =\
crud

chr omat 00N\

ure wag purified by si
% et hyl acet at e/ hs
t he prqducy S a bAbn oil (941
HO N N t BUOBEH 1) N B
Stepl\Q/tﬁq\la tion of

(3- (et hyl ani no) phenyl ) net hanol (2% _
t-BuOH (6 gpL) and Boc20 (1.33 g, 1.1 eggly.) was added
IN NaOH (1.1 -equiv., 6.09 m_) The reacCti on was
st[DOISékc]i ovelsmlgnt Ta;&-Hue}qm éﬁ-YWd?oxyqiﬁr% V\%%I cf@)hdro 1H-

.e t sf|Iteredof an cake
i P@Fn 4 E“n O{Ala%—a]paér@gu%yaphqwl)carbamm B0GRI hppwas

OrdyABived trAYER mﬁu‘?ﬂ'ah%et fth, (@%dwés'\é%r?%%%arqgaﬁj Sdthe

and concentr at ed
g@lﬁﬁur@wasq@@re@ﬂ)r 3(0Emﬁnuteg Aat 0 309V ohtites IWeSd teiedIBY rotary

c té(/ﬁ}:g)%tﬂ)gr ﬁlldht}{e reg%ue was2 8919 dl w1tl1i %]Cl\l/:l) and rLrJlg eo 8368/100\7]\-73}% %%A

Volatiles were removed by rotary evaporation, and the residue was purified by

column chromatography to afford the product (31) as a yellow solid (61 mg, 94%).
MS (pos-APCI) shows M+1=399.2.

Example 9
Preparation of N-(3-(3-(1 (hvdroxvlmmo) 2.3-dihydro-1H-inden-5-

ylamino)imidazo[1.2-a |pyrazin-2-yl)phenyl)acetamide (34)

. 0
0 LiBH, v©\
[ HO A

H

26 32

[00159] Step A: Methyl 3-acetamidobenzoate (26) (2.0 g) was taken up in
THF (30 mL). A solution of LiBH, (50 mL of a 2.0 M solution in THF ) was added
and the reaction was heated to 50 °C overnight, then cooled in an ice bath and
carefully quenched with IN HCI. The crude reaction mixture was then diluted with
water and EtOAc. The layers were separated and the organic layer was purified by

column chromatography (100% EtOAc) to afford the product (32) as a white solid
(872 mg, 51%).
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HOO N OHC N Boc DVBSO, TEA Boc 28 29 [00156] Step
D: To a solution of tert-butyl ethyl(3-

w@ bopdnztynet hyl ) phenyl ) carbamate (28) (793 ng) PERUS2DE# 019280
(2.0 m) ina 1:1 v/v mxture of DVSO and DCM (14 nl)
at 0 C was added sul fur trioxide-pyridine (1.8 g) at
once. The reaction was allowed to stir at 0 C for 1
hour, and then diluted wth ether and was washed
sequentially with water, saturated citric acid, water,
and brine. The conbine queous | ayers were extracted
once with Et CQAc and ad o the collected organics,
whi ch were dried over %rous MySO4. The product was
obt ai ned by col um chr oivgatogr aphy (20% et t hyl

) as a yeblow oil (691 8889 . 1H
NVRO(408 I 13)+—10-0—+{s—1 H), 7m 2H)

7.52 (m : 376%02@\ 142C{"§3 19 (t,

3H). HORN _TBDVBONN N NH2 T\ Sc(OTf)3 ONX BHCBoc N

DCM MeCH (i 1tN NH _ NBoc \ / 12 29 7 "N3330 [00157]

St A f i 12 d .

caPRigel O Mt 19 A ORBE NS ubbiheb ey amide

mgP2) (872 mg) WE/AC(B-B(MILM)a 1w wh rmxa@@bﬂbmlsosarﬁ@@mta@ﬁnm
room-t enper ature for

S 7
h ga& rgEE) dgd%& g;%}#gg)ygl e f@ 8120 Atensa- Theyyeaction was stlrred

0-at OrC-forl b aRitthet &idod
added to the reaction m x?ﬁl?gﬂ&&é)wqﬁ §1turlal lthwater

stSPuFater Gtricrasidy Matentand brjaen Tl@nwrkamaglraqueom llayieis veae wetEated
r and.the r due
{aRenun i SRl AN e oL 85 BB 00k
etanwdrawvlgsea Tiee 68033 064 amsﬂ;ed b?ﬁi'l' Azl Qgﬂ&wﬁﬁy
G e oM el s Beors etesi oo 1'me, SRod) SR Caod M
CDCl3): 10.0 (s, 1 H), 8.0 (s, 1 H), 7.87 (m, 1 H), 7.61 (m, 1 H), 7.49 (m, 1 H),
2.22 (s, 3 H).

9

Ng_NH; /@\ o CM MeOH (1:1)
[NJ + OHC S NFiAe
H K\ NN\
12 33 . AN
34
[00161] Step C: Aminopyrazine (12) (54 mg) and N~(3-

formylphenyl)acetamide (33) (109 mg) were combined in 1:1 DCM:MeOH (4 mL)
with a catalytic amount of Sc(OTf); (36 mg). The reaction mixture was shaken at
room temperature for 1 hour, followed by addition of neat 5-isocyano-2,3-
dihydroinden-1-one O-tert-butyldimethylsilyl oxime (7) (160 mg) and then stirred

overnight at room temperature. Volatiles were removed by rotary evaporation, and
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HON HO'N NH NBoc TFA NH HN-/ rNDCM N NI N N 30 31
[001581 Step F: Tert-Butyl
weedvght3e1( 3- ( 1- (hydr oxyi m no) - 2, 3-di hydro-1H PCT/US2006/019280

i nden-5-yl am no)i m dazo[ 1, 2- a] pyrazi n-2-yl ) phenyl )carb
amate (30) (81 ng) was dissolved in DCM (2 nL) in an
ice bath. To this was added TFA (2 nlL) and the

ture. was stirred f 30 mnutes at 0 C. Volatiles
w8 IS s <Hlytef SV JOMEApd iBied Bnsiliamee] cheomasaratis (5%
walsfeDH/BiCRLL) Wb AiforPEM SOd basic with TEA
Vol atiles were renoved by rotary evaporation, and the
r e&xampleds purlfl ed by col um chr omat ography to

: At rGAURYIagn~3o) 11&%—23d1hvdro-

PrH;ItaLmlemneafonéB}S()S (1-(h droxyl m no -2 3 di hydro 1H
§ yl am no)i m dazof 1 2-a]pyrazin-2-yl)phenyl

ace amde (34) OLiBH#4 HO - ~ HIRC NTHE NHH 26

01591 Step A1 Methyl 3-acetam fobenzoate (26)

(2.0 as taken up in THE (30 my &=sol uti on of
Li BH4 m. of a 2.9 M sol uti on i n“FK s added
and the I‘eﬁﬁtl on, heat eeNQH! 50 C ove mght | _t'gen

cool erd,\L at\h and carefully
actlon m xt ure was eN"oN | Wit

vvate The | ayers were sep‘ﬁ@aﬂqe

or gani c Iayer‘mas purified by colum chronatography
(100% Et CAc)z4 0 afford the product (32) agga white
solid (872 ng, 51%. 64 WD 2006/ 125101

PQIV162P006/ DLE289(1-(Hydroxyimino)-2,3-dihydro-1H-inden-5-
ylamino)imidazo[1,2-a]pyrazin-2-yl)phenyl)acetamide (34) (83 mg) was dissolved
in EtOH (10 mL) and treated with a 50% wt. H,NOH solution in water (6 mL). The
solution was refluxed overnight at 100 °C. Volatiles were removed by rotary
evaporation, and the residue was purified by silica gel chromatography to provide
the product (35). MS (pos-APCI) shows M+1=371.2.

[00163] The following compounds shown in Table 1 were prepared using the
methods previously described. The oxime geometry shown is implied; however, the

oxime moiety of the compounds 36-119 can exist as either the E or Z isomer, or as a

mixture of both.
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0,;.S.~000\

HONH DVSO, TEA OHCH H 32 33

[00160] Step B: To a solution of

woR(8AtHydr oxynet hyl ) phenyl ) acet am de
inal:1v/v mxture of DMSO and DCM
at 0 C was added sul fur trioxide-pyridine
The reaction was stirred
and then diluted with ether and washed

and TEA (3.3 nl)
(12 )
(2.9 g) at once.

g eﬁg@%fli

ally with water,

saturated citric acid,

(32) (8rar/meR006/019280

at 0 C for

wat er, and brine. The conmbimed aguepus taygrs—were
ex ract 4x with Et OAc and added t gqdjhe qoll ected MS
or g¥A P% gySefusturevhi ch were dried over — anhydyous, APCI,
MSO4. The product (33) was obtai nedWejghi I|i ca gél
chr omat ogrlaphy (75% Et OAc/ hexanes) |as a cql orl ess m/z, m+1
gl ass (761 I-mg,\ 889 . W (400 VHz COCI3) 100 (3;
1 H, 80 87(m 1H, V.61 (m 1 H, 7.49
(m 1 H, HON TBDMSO UN Sg(OT% (1:1
GNXNH2JO + 12 33 7 N 34 [00161] |Step C
Ang nhopyrazi ne (12) ( mg) and N-(3
fg‘;’rérqryl phenyl )acre‘/()é i (109 ny) 4 %eA¥ ¢ SndiloadeDsi n457.3
4:1 DCM MeCH (AN \ cat al ytj c anount of
Sc(Orf)3 (36 ng). reacti on| m xture was shaken at
rloom t enperat ure for 1 hour> dJ owed by addition of
neat 5-isocyano-2, 3- di hydroijnden-1}one
G-tert—bu )H!Od: rethybsibyl—oxine (7)1 (160 nmy) and then
qtirred overnight at roomtenper atjure. Volatiles were
removed by retary evaporation, and [65 WO 2006/ 125101
BPCT/ US2006/ the residue was [diluted|wi th DCM
ar%q purifie i lica gel chromatography (5%
429.428 | C3HioNsO4 | 430.2
NH
N OH
Nm
0
HO.
N
l
38 7\’:NH 371.392 | Cy;1Hi7NsO, | 372.2
O
NSy
HO~
NH
39 I/\N’§ C o 428.443 | Cy3HyoNsO3 | 457.3
NVIQN L
H\
N™ ~o
H




McOH Et OAc) to afford the product (34).

Exanpl e 10

Preparation of 5-(2-(3-am nophenyl)im dazoll 2-alp

WO 2006123301 ami no) 2 3 di h~dro

1H i nden-1| - one ORCTESZ086)19280

HORN HO'N | | H2NOH NH HN NH NH2 rN rN N ~N 34 35
[00162] N-(3-(3-(1-(Hydroxyimno)-2,3-dihydro-1
H i nden- 5- :
; i in-2-yl)phenyl)acet an de
in EtOH|[(10 nL)| and
th 3 50% w. H2NCH solution in vveter (5 nm)
ef | uxed overni ght at 100
pved by rotary e nd the
e by SI lica gel (3?@5@% céf%ﬁ&;%@?o 346.1
provi de the p du M5 (pos- APCI) shows
1=371.2 I | ow ng conpounds |shown in
able 1 MEre p ¥ng the nethods previously
described.l The nyunp npnnptrv showniis inpllied;
however , th'éoﬂNOXI me noi ety of the conmpounds 36-119 can
exist as eitheywtbhe E or Z isoner, or as a| m xture of
both. 66 WD c@ 1101 PCT/ US2006/ 019280 |Table 1 M5
7Ggnpound Mol . e Wi ght For a APCl, nlz
m1  HO . |N NH Ka@ N¢456, 496 @5%&4%@745'793414221\1603 443.1
Na _>\_
HOL
N
I
CaoH1sFNsO
) " 403.409 7| 4043
) ] 2
Na sy \
F
HO'u\N
C,1H;36FN;sO
43 389.382 | 07 3901
NH F )
I
Ny oH
N
I
44 385.419 | CpHisN5O, | 386
NH o—
T
N§)§N
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NN -

OH N HORN 38 \ NH 371.392 C21H17N502 372.2

ON'O HORN 37 429.428 C23H1I9N504 430.2 NH rN
rN- -&

W@t NH 39 N 428. 443 C23HZ20N603 457.3  N3QUI/USIO06A4)19280
1 NO. H 67 WO 2006/ 125101 PCT/ US2006/ 019280 HORN |

40 \ NH 345. 355 C19H15N502 346.1
~NN~-QN OH HORN

rN O~~N HO N 41

ta NH 442. 47 C24H22N603 443.1
42— G22HIBENSQ
HO-
N
|
45 NH 399.445 | CpHy N0, | 400.2
7N o
NQb/LtN \
HO<
N
I ::iz
46 (0] 412.444 C23H20N602 413.1
NH HN—4<
S50¢
NQ%N
HO.
N
l ::iz
47 " 399.445 | Cy3HyNsO, | 400.2
saSles
NV%N \
HO<y
L.
48 NH H
N 412.444 | CpsHyNgO, | 413.1
SN
HO ay
)
NH
49 I/\Nﬁ_@o 498.533 | CoiHoeNgO, | 499.2
NVIQN l
(’\N 0
o




N H 403.409 404.3 2 NF HO~., N -

389.382 390,11 NHF 2 NOHN N ,CHI

rN HORN 46 Q NH HN o 412. 444 C23H2ON602 413.1

43 \ C21H16FN50
4 4 385.419
W@20b1B02 386 Q NH O- N N N 68 WO 2006/ 12518AT/US2006/019280
PCT/ US2006/ 019280 HORN 45 NH 399. 445 C23H21N5Q2 400. 2

N HORN 47 e~Q 399. 445 C23H21INSO2 400. 2

~ N N

HO.,
N
I
50 NH '
(\N’é‘ : 0 500.549 Co7HasNgO4 | 501.2
N%)*“ O\/L’\Q
0
_OH
N
|
51 " 399.445 | C»HyNsO, | 400.1
7N §_< ;—o
NSy \
HO~y
)l
o)
5 NH
N 440.497 | CysHuNeO, | 441
(\N H
N§)— N
HO-
N
|
53 " 361.42 CisH15N508 | 362.1
(\Nw
NSy N\
HO-
N
| Q
54 413.429 | C3HisNsO; | 414.1
NH \
(\N 0
N%)*N S ;o
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NHN NN HON 48 taNH H 412. 444 C23H2ON602 413.1 N
N~ NN O HORN NH 49 N 498.533 C27H26N604 499.2 N

WO 2N6AZI0T 0 69 WO 2006/ 125101 PCT/ US2006/ 019280 US14@b/049280
NH 50 -~-& 0 500.549 C27H28N604 501.2 rN ~N OA N O
NOH 51 N H 399. 445 C23H2INSO 2 400.1 NN, HO +N o
52 NH 440. 497 C25H24N602 441 N H NN

HO~‘N

55 ' ' 356.381 Con]stO 357.3

N N=
g \ 7

=z
¢
/
=

HO.
N
I
56 QNH 399.402 | C;pH7NsO5 | 400
(\N (0]
N%)%l C o: H
HO.

57 @ 362.408 | CigHi4N6OS | 363.1

58 @ 426.47 CoaH2oNgO, | 427.1

I
59 @ 359.385 | C1oHi7N,O | 360.1




HO N 53 Q 361.42 CI19HI5N50S 362.1 NH N N N HORN 54

NH 413. 429 C23HI9N503 414.1 rNONO 70 WO
WQO®6/12:3861.01 PCT/ US2006/ 019280 HO N 55 356. 38HCT/US2006/019280

C20H16N60 357.3 NH/ N N N N HORN 56 399. 402

C22H17N503 400 NHTrN - O INv N\ / OH HORN 57

362. 408 C18H14N60S 363.1 NH ~-NS N ~_ NN HORN 58 \

(=R~ a~a —

Q42647 C?_I_Z'Ir'-'.Z"'\'Rn" 427.1  NH O rN HN~

60 Q 400.39 | Co{H;gNsO; | 401.1

lf
61 401.418 | CxHi9NsO;3 | 402

|
62 @ 371.395 | CyoHi7N,O | 372.2

|
63 @ 385.419 | C;HoN50, | 386.2

N
,
64 z: 345.355 | C19HsNsO, | 346.1
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Nont
Nom

"N HORN 59 359.385 CI19H17N70 360. 1
"N N~ 71 WO 2006/ 125101 PCT/ US2006/ 019280 HORN
N NPCFADS2000019280

wW@006/1251400. 39 C21HI6N603 401.1 NH N+ O

I 62 \ NH 371.395 C20H17N70 372.2

NH ~N ~N

61 CQ NH OH 401.418 C22H19N503 402 N NN HO N
rN -N NH2 N HORN

63 \ NH 385.419 C22H19N502 386.2 N N O N HORN 64 \
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TTIJ L]
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NHrNO N 72 WO 2006/125101 PCT/ US2006/ 019280 HOnN

469. 538 C26H27N702 470.1 N\ / NH HON 66
POT/BSNIM 19280

HORN 6¢c~ 67 NH 358. 397 C20H18N60 359.2 N e Noml N N

NH 65 rN -
wWOLdMde 5101 C22H2ONG603 448. 498 447( M 1)

HORN 68 \ NH 400. 433 C22H2ON602 401.1

N/S

r-~-N O om

HON 69 Q 440.497 C25H24N602 441.2 NH rN N 73 WO
PCT/ US2006/019280

2066+12510%
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!/ ?
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70 \ C22H19N503 433.483 434.1
HORN 71 NH 398. 46 C23H22N60 399. 2

wQ 2008125468 C24HION/O 422.2
361.42 361.42 C19HI5N50S 362.1 rN S N HORN 74 \

380. 402 C22H16N60 381.1

r

NH S

rN O -
rN NHON 72 N NH
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N N om N HORN FGI/US2006/019280

NH N -N N 74 WO 2006/ 125101
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- HORNN-—76
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NH 427.482 C22H17N70S 428

rN~N NNS

WQ@20063751AL9HI6N60 345.2 H N\N N HON |

412. 444 C23H20N602 413.1 Q
2006/ 125101 PCT/ US2006/ 019280 HORN 80 NH N 471.511
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HO.
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NNN-~-&F NHO'N 82\ NH 363.396 C17H13N70S 364
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HO.
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O HORN Q 87 NH 355.393 C21H 7N50 356.2 N N N HO N
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N HO N 93 NH 385.419 C22HI9N502 386.3 N NN O HOB N

94 NH 0-/-0 503.55 C27H29N505 504.2 NN, NO 78 WO
WQO®6/12:3861.01 PCT/ US2006/ 019280 HORN 95 N- N 46BCH0352006/019280
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83 WD 2006/ 125101 PCT/ US2006/ 019280 Exanpl e 11 B- Raf
| Cso Assay Protocol [00164] Activity of human
w0 emoniipant B- Raf protein may be assessed i n POT/US0&§19280
assay of the incorporation of radiolabelled phosphate
to reconbi nant MAP ki nase (MEK), a known physi ol ogic
‘substrate of B-Raf, according to U S. Patent
lica |on No. 2004/127496 and PCT Publication No. WO
Vapa ] Catal ytically active human reconbi nant

B Bf ai ned by purification fromsf9
i n?g(i:etlmge &éss |1r)11%g% re d with a hunan B-Raf reconbi nant

ba[ﬂ@llé% rus Adiyityessiunan meombmant'lB)-Rfaﬂpmteg gg?be adskssed in
fom
ot S M ERIK e B perelbelod ppimhie bskombigant MAP
ut kllnasee(MEKl)bh SnUOplBjisidldgic Aibirdtk 6EB- ﬁéf%b&?ﬁlg% 2. Patent
ssi on putant 1 nactive
pr Jé‘eb@%tl ?r 209442 % app BCS. Rubém@fo@rlﬁs VO CP2RSEK) 1
[ 0@&@1@11% Recaed l'ldﬁ'lia-ylleédﬁtfﬁlpérft Boﬁafaor?t\ﬁqglqgg%%ﬁ%cipgggﬁcagpn

was "esti mat e measuri n
r a@@@sﬁb@s@dcq&h dfpeted mth adomay BIRA] réddhbifin® bisSBA-rus

g{pg%sgg Vﬁqgor E&suNEtEg%aTPsuB%&L@%iﬁ%y%r}éulteﬂdrqm&af
l\/gaﬁihil,ty,Sl dflfdllﬁlcalgj M@ﬁf\@ﬂb@ﬁm wadRiiedNer hlyﬁfb?éiﬁ‘?\ﬁ%urﬂied
ATIE - 33P] ATP, ' 1 M FSBA- MEK and
vg%%ﬁ a‘ftﬁﬂla} CP WSBOWtaHI eeiatNIBR s wdwsiorcproteireditb ut
atgll?tathﬁ%ﬂefs-tﬁ‘arg@eﬂs@r(G§¥qgl\E§g)t (Corning). Prior to

t he assay, A- MEK wer e prei ncubat ed
t d§816Rr i n Thssajvitytinliibitioatof V.6BAE @ﬂDleggtth‘-RBf)wﬁﬂ\ésﬂﬂﬁted by
and_the assay

Ll ROyt oL el amobais i Ly oW rplo FSBA-
o oD VKL U S0 W eOR i Ryl TR MR PSS
T T T KA 4B AME Tt Ny sslodcerptbhaE100 M N
v 00 A0 BIE AR TRV gy
fP Higngtheld Reaf.. InAﬁlta@pnswaielcagletlrmat At Iaf(idgi?ﬁgfxltigﬂgﬁe)
|| n
SCI bﬁnﬁ%) BF ﬁ%rntgc §?}§§ag,, fheﬁﬁé%{@f g&e[g@f‘?re Riemeubgicg

t m@gemeaireambaf&pam@t @0 1 anek M bLAG 1| Isgﬂ@ S PREGHDS) T
(Packar nple. 12 Cellular ERK 1

piya btﬁ% pbﬁl gielaaﬁly Neas étytlated by the addition of 10 pL of 12 pM ATP.

Following the 60-minute incubation, the assay mixtures were quenched by the
addition of 200 pL of 25% TCA, the plate was mixed on a rotary shaker for 10
minutes, and the product was captured on a Perkin-Elmer GF/B filter plate using a
Tomtec Mach III Harvester. After sealing the bottom of the plate, 32 pL of Bio-
Safe IT (Research Products International) scintillation cocktail were added to each

well and the plate was top-sealed and counted in a Topcount NXT (Packard).
Example 12

Cellular ERK 1/2 Phosphorylation Assay

[00166] Inhibition of basal ERK1/2 phosphorylation was determined by the

following in vitro cellular proliferation assay, which comprises incubating cells with

84



[00166] Inhibition of basal ERKI/2 phosphorylation was

determ ned by the following in vitro cellular
w@embiltanat i on assay, which conprises incubatiPgr/ostone019280

with 84 WD 2006/125101 PCT/ US2006/ 019280 a conpound

of Formula I for 1 hour and quantifying the

fluorescent pERK si gnal on fixed cells and

| i zi t qt ERK 'si gnal 00167] Materials and
Vet FOBRSRAE Famile i Tchoye el GispEMaEihg flomessBLyERIO digna on
grﬂMdeﬂsEﬁE’Mor&ﬁﬁQné% a?ERRtsS%anth 10%fetal bovine

serum Cells were | at ed vwel | plates at 15,000
cel0046Tel | avaterinls @méMet}m)dstt Mairhe-BBf cells avefmmaﬁned from ATCC

h
c oncfagﬁt r a?{l]%ﬁwgf r Bl e[}’ﬂf"i’lg’r P(ﬁ? LhOVmé Se1uBL. \fealls were
waslhted m/\M—WeH’!B&t@rmi 15 Oﬁ@ﬁblllsﬂveﬁ aﬁ@("aﬁ%&ﬂo‘%ﬁtﬁé’l‘gﬁr h (R

t S was by was
P%‘é’/‘ée‘é%%]ql{'t“ W%eflm agided atpe a rr?éamqentzatwg of i %m%(u/emﬂer 1

f Oioud el W%%sh%ltl%&%@ fid BkOFkedyd r}?rg}aY%?ly%{eelg&BSlfor 15

blocklng buf f er OSC|ences
hdtinuteant his yes ellaveed byheeshing nryPBSE)dZ‘}ERKtc(nQeJIbO and

d ERK ( Sant a
S OPes HROR B FS LRl kR petgimedkad abadyssey
t Hdoakixlg tsufen C[,E-@@RkBib@ﬁbnf:@al) fetat lelaﬁaisﬁouil J&Hﬁfﬁod\kegtlé er

2% TritonX-100, the cel
i 315 glggﬁéte@‘\pgﬁs@%u &%@L%&%] 6] mpeeclenabend m@drﬁ}ﬁ. (Santa
c
gnr%rubggit&%ﬁ?l?_gﬁg%f%ﬁ ofé@%?élg(w%% %&ﬁg Q%lagg mcgﬁar%ed for at
P %?égls hoyro Aften wagting Wlltb RBIS/ 26 Trit@eX 1160, wks &1l Mefe incubated
WaS el f I e at
e RGeSl S ST FbreiaR e vy
( Rocklari alcbgmt anGen)se Fg}%eh@&%{amﬁfgsm ﬁ/llcggélﬁ%a? 'P%B%'s) 0B Sn
a
n %d%‘? Plila?)% %aeé,lm 2 8‘} W%z%hgg %}éd @rglyzgg gfrtﬂ;yor@c@lcq atyboth

blai the B
Iug:;u %)@t%]tgmMS\iTﬁS% PK/IS gggléo?l?ﬂr%t ric-ass y (g})ﬁ%tmsglences)
q

PR R kisgnghwasviormaliesd twmtaidsm/slgmu s were
plEggl Id13 96 well plates at a density of 20,000
cells/well. The cells were allowed to attach for 1-2
h&gH Vialiility Assaly corrpounds were then added to the cells

5% O_ After 3 days,
ekl Der SPOGTEYF B S ipSater i Femmier pempaeds were

W&nﬂﬁsaysmm MEOS/PMELdIdrithéFic 3Ga PRI mega.

Nﬂﬂ)l%@]dl oacl\/fa%/e?lalcs:%lnli MF::tcl?oldlsf l%lraiarille-%lr\]/[ cells were plated in 96 well
plates at a density of 20,000 cells/well. The cells were allowed to attach for 1-2
hours. Diluted compounds were then added to the cells at a final concentration of
0.5% DMSO. After 3 days, the number of viable cells was determined using the
MTS assay (Promega, CellTiter 96 Aqueous Non-radioactive Cell Proliferation
Assay). Briefly, MTS reagents were added to the cells and incubated for 1 hour.
Absorbance at 490 nm was then read using a microplate reader. Background from

medium only wells was subtracted.

[00170] While the invention has been described in conjunction with the
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Assay). Briefly, MIS reagents were added to the cells
and i ncubated for 1 hour. Absorbance at 490 nm was
w0 b@n/12s8ad usi ng a mcropl ate reader. Backgr oupdI/{§2908/019280
mediumonly wells was subtracted. [00170] Wile the
i nvention has been described in conjunction with the
85 WD 2006/ 125101 PCT/ US2006/ 019280 enuner at ed

enbodi rrencis, IC{W’A\M |1, be understood that they are not

i nPERAERCE embdiments.tihwill beanderstnedtient theysiee eottineidedno Hmit

ONite iR B ' NtA 1S+ ded to .cover

al | al teer%Hagoﬁ?/%sg,eh{r%ggflnﬁﬁgaﬁlgﬁg °§‘ch?%3€‘? @g?néﬁ’f’é? 1%151{134]‘:0

magoviseal] plesmetiores, modificationsemdsqoipalens, wiieh ﬁfaz $€iicluded within
e

i ' defined by the claing. Thus,
t oFErR0r TR £iSehtIR eniion o5 Seffnet e Hiecr AES: This thedorageing
ondigserdftionhiecqnsiderdk Afus@btivd il @ﬁﬁ@f)lﬁilﬂ%phg 6O frbbndldie

| NCl ude,

WO ~conprise," “conprising,™ "I L

"j ﬁ’gilﬁd. ng, "The¥prds {oemiptige’s "compeisings d includes" Hireluding," and

S PadIfdcs Blvh O usRth | ' | 18,2084 Nt ende
to specify the pr eshgkn Eag{;amso%] %ﬁ%g% gg‘?!ﬂ%&% CIiamsead%F’g?n%ed
c oepsperéiitthe presense efstated fenturdseintators, qrofpopeRis) dideepk, Mt they do
pr addi tion qf..one_or nore other features,

" oL BRI theiesshoe it adaigpr o One it g g {orgomtcasts. o
2 0fdadpba&nits) btepS bt YO He2b9280 WHAT IS CLAIMED IS: 1.

A conpound of Fornula I, include stereoisoners,
tautonmers, solvates and pharmaceutically acceptabl e
salts thereof, R6 R\X R3 ~N\ RL N~NR2I

wher ei n:  Xi sNR5, CH2or CG,
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Rl is C1-C10 al kyl, C2-C o al kenyl, C2-C o al kynyl,
cycl oal kyl, heterocycl oal kyl, Z"-aryl, heteroaryl,

WO gos@RL, -C(=0) OR12, -C(=0O) NR12R13, - NR12RIGI/US2006/019280
-N(R13) C(=O) R12, -N(R13)C(=0) OR12,
-N(R12) C(=O NR13R 4, -S(OR14, - S(O 2R14 or
-S(O) 2NR12R13, wherein said al kyl, -al kenyl, al kynyl,
cycloalkg het er ocycl oal kyl , aryI and heteroaryl
pOWMHARISLIABMEDISal |y substituted with one or  rore
groups independently selected fromF, C, Br, |, NO2,
oXx0 (Wth the proviso that it is not on said aryl or

Ee: er oaT.y: ) gbmcjla\?unlm)f aosthula X, inclbéd ﬁﬁgﬁﬁé&h@%l(tgdg%i%’ n
e roar , n , " ri )
zé@ﬁiﬂﬁePE?rmwtﬁéiWeptabie sﬁcéi%q:a Zn NR

12C(O R13, Zn, NR12C(O) OR13, ZL8R12, Zn SOR12, Zn
S2R12, Z"-0O(Cl-C6 al kyl )Re:C(%) 2R13, Z,, O (C1-C6
alkyl)-C(OOR12, Z -O ) - heterocycl oal kyl
Z -0 (C1-C6 al kyl)-C( | oal kyl, Z ri

-C&p) NR12R13 Zn
2-(C2-C6

al

NR12- (Cl1l-C6 al kyl)- C(O
al kyl)-0OC(O) NR12R13, Z"N =OMR13 Zn R16, and
Z"-NR12- (C2-C6 al kyl )-NR 12C(O NR12R13; R2, R3 and R4
are i ndependently sel ect ed®¥romH F, O, Br, I,
-C(=O R12, - C(=0O OR12, -C(=ONR12R13, -NR12R14,
-OR12, -OC(=O R12, -OC(=O OR12, -0OC(= O NR12R13,

- NRL2C(HJ&HE3, - NR12- C(O) NRL3R14 and - NR12- C(O) ORL3;

RS is HiREWLakd,, C2-Cl0 al kenyl, C2-C10 al kynyl,
C6- C20 cycl oal kyl , 87 WD 2006/ 125101

PCT/ USRI08 C3:10281ky, Co-CR@lkeeyleCodlis bilihylydycloalRyD) R12

Bk IGh AN B bR ort DMK Gy L0 -

omRk?Réﬂ LN(RS%;@&E(DW% exi( wwyda—om”mN(mg'@—w)mm -S(O)R14 -
nde quen sel ;ed from hal 0-al kyl , and
anS(QD ROy, weereingig al alkw]ep]gywl cycloalkyl

heterocycloalkyl, aryl and heteroaryl portions are optionally substituted with one or
more groups independently selected from F, Cl, Br, I, NO,, oxo (with the proviso
that it is not on said aryl or heteroaryl) alkyl, Z.-aryl, Z,-heterocycloalkyl, Z,-
heteroaryl, Z,-CN, Z,-OR'?, Z,-C(O)R'?, Z,-C(O)OR"?, Z,-C(0)-heterocycloalkyl,
Z,-NR"R", 7, NR2C(O)R®, Z,-NR*C(O)OR", Z,-SR??, Z,-SOR'?, Z,-SO,R "2,
Z,-0~(C1-Cs alkyl)-C(O)NRR ", Z,-0~(C;-Cs alkyl)-C(O)OR'?, Z,-O~(C1-Cs
alkyl)-heterocycloalkyl, Z,-O-(C;-Cs alkyl)-C(O)-heterocycloalkyl, Z,-
C(O)NR"R", Z,-NR'2-(C;-Cs alkyl)-C(O)NR'?RB, Z,-NR'%-(C;-C alkyl)-
C(0)OR™, Z,-NR"-(C,-C; alkyl)-OC(O)NR?R?, Z,-NR'*C(=0)NR " Z,-R"S, and
Z,-NR'-(Co-Cs alkyl)-NR?C(O)NR?R3;

R% R® and R* are independently selected from H, F, CI, Br, I, -C(=O)R'?, -
C(=0)OR", -C(=0)NR™R", -NR!?R™, -OR'?, -OC(=0)R"2, -OC(=0)OR"?, -OC(=
O)NR]2R13,

-NR"™C(0)-R", -NR"™2-C(O)NR"*R'* and -NR'2-C(O)OR">;
R’ is H, C;—Cio alkyl, C,—Cyp alkenyl, C,—C;g alkynyl, Cs—Cxo cycloalkyl,
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(i) R7 and R8 forma 5 or 6 nenbered fused carbocyclic
ring substituted with =Y, and R9, R10 and Rl' are

w0 pbepenident |y sel ected fromH, F, O, Br, aneCT/pSmne6/019280
(ii) R8B and RO forma 5 or 6 nenbered fused
carbocyclic ring substituted with =Y, and R7, R10 and
R11 are independently selected fromH F, d, Br, and
l; Yis 0 or NOf R12 RI13 and Rl4 are indeloendently
s EeGp beteracydpalkyl, aCIQR ' en-REMAR “ arheyeiy said alkyl, alkenyl,

h rqa I . I . J
b Pt G oot PRHERERL Gy SRR YA one
abkibre @bimrigdependeniin yélectdiefrem halokyi, OHied-atkgh lakdaying;
het er og&k nyl, cycloal kyl, heterocycl oal kyl, aryl and
het ero iﬁy are optionally substituted with one or
more groupge i ndePendent ly sel ected from hal ogen, OH,
0- alkyl, amn R1%] kyl ami no and di al kyl ami no; R15 is
H, -S0%sal - SO2NR13R14, (C1-C6 al kyl)-COH,

-C(O O al I EI%I‘I‘ al kenyl , al kynyl, heteroal kyl,
het er oal k 7 heteroal kynyl, cycl oal kyl ,

het er ocw¢| oglaky| | arwh al, het eroaryl, wherein said

al kyl , aIkenyI, al kyn F, het er oal kyl , het eroal kenyl ,
het er oal kyngi) R” aitR bfakrkyl5, orlderhemisaryd fused éaybacyelioingand

het eroaryl. portions are Rptd onal;ly substituted, w t
one or S?%Flﬁgﬁj{%ﬁlﬁi "i‘“ﬁlgRe pgri) (fé‘ﬁ?eflyxrg é‘IC@B?“éIa“ X%?m\édtedrhom H,
hal ogep, cOBr, #1al &y! ., am no, al kyl am no and

di al kyl am no; R1b, is heteroaryl that is substituted
with one or (ind¥ end R yorm & Reiembgred fageld pagppeychic rigg

al kyl e i NQ:f L 0pb ONS

2l iy P tiedpi S L OBS 3R R indtp BRI 05 4
havi ngFf €hBr2ankdd; 4 car bons, wherein said al kyl ene,

al keny ng} a;}g kynyl ene are optionally substituted

wi th one®ot “nor&gr oups i ndependently selected from

hal oger!2 @4 arfdr R kel indepeisticatly Bsdecténflom M, afkyl, hlk@nApalikynyl,
2. The conpound of claim1l wherein: Rl is Cl-%]Il(‘j 0
aIhqualkzw@e@aék%hI?Pt,em@@wwlo%@f%y%mﬂe&fgﬁwle Kly pryl and

heteroaryl, wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,

heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl are optionally
substituted with one or more groups independently selected from halogen, OH, O-
alkyl, amino, alkylamino and dialkylamino; ,

RY is H, -SO,-alkyl, -SO,NR"*R", (C;-Cs alkyl)-OH, -C(0)O-alkyl, alkyl,
alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, wherein said alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and
heteroaryl portions are optionally substituted with one or more groups
independently selected from halogen, OH, O-alkyl, amino, alkylamino and
dialkylamino;

R'®, is heteroaryl that is substituted with one or more alkyl, alkenyl, or
alkynyl;

Z is alkylene having from 1 to 4 carbons, or alkenylene or alkynylene each
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het er ocycl oal kyl, Z -aryl, heteroaryl, -C(=0 R12,
-C(=0O OR12, -C(=O NRI 2RI 3, - NR12R13, -N(R13)C(=0O R12,
WO NORIZNQ =0 OR12, -N(R12) C(=0 NR13R14, - S( O Rid1/US2006/019280
S(O 2R14 or -S(0)2NR12R13, wherein said al kyl,
al kenyl, al kynyl, cycloal kyl, heterocycloal kyl, aryl
and heteroaryl portions are optionally substituted

with one or nore groups mdegendently sel ected from
Fha‘@g from 2 tp 4 q«@ns,oxlwr%lwtlﬁ alkprlengyadkenzlene anbalkynyleng are

PSpF SR HAEEy Bl il €
Zhal@gm), B}P,O-ilhle(u@ mhﬁ adh - C( O - heterocycl oal kyl, Zn

NRL2R15, gg@gzqc)) R13, Zn NR12C(O) OR13, Zn SR12, Zn
SOR12, © * Zn-O-(Cl - C6 al kyl)-C(O) NR12R13, Zn

O2( CI - €Re adlptund Sf EfaRE vherin: O (Cl - C6
al kyl ) - het er ocycl oal kyl, Zn-C(O NR12R13, Zn

NRL2- ( Bl iscB—Ehda} @x—@)m\mm&—gw-almbc adpalied,

alhkt)éﬁ?gﬁ%(ﬂl %?élz NR12 %%I gi%@iépbbl%ﬁ%ﬁ%{w

NMQ@CO) Nm?m%o)laﬁgmﬁ)c&djmusm(w)Ky#o)NR”R” -S(O)R™, -

%)% or é(@ﬁ‘%mgﬁe?’@%&? 5@%‘ alkﬂcélg rfy}gfl gﬁy; Sk,

h ﬁEt%fo@?élMﬁMl aryCatell Hegrday 1 portnﬁlts %fe%‘ﬁ@haﬂ@l §ﬁ}$§t1tut€8 With®he or

het eroaryl,” wherein said , al ken

never et kend Fromif Gl Ry pro Gy B pkapiso
O OCT ATkt hYbrcR T 2B YL RO GBI 2,

ona

. ﬂ’neltemmmtcm 5e0RE B ORI, HalC(OROR (B, - ccahhwbcymmkyl

AL N R o TR GCOD e s COREIRG) AR+ 2l B

%:I_IEMO (C1-G; alids )acw poeRd pf OQC@JGQaﬂ(yl)M‘(g)_l@R% z,m@@ -C8.

conmpoun

c@%@dﬁ@fwc@ﬁléyhﬂi'c(meR$ £ N8 -l R IONRI R, Z

P% ”E(%O%%glg?llg%%f@%‘zs aigkt:zo oun}j@gz@@fd)ai)}\f#_j glgiv%]er ein

NRE andFsiNR' @ﬁcwalﬂ{l?ll)m QOB R 'Yrand ps

IZE d ﬁlgi H y@%ﬁ%@c% Ejrﬁgjﬂl Zrﬂc dkyééﬁgl Q)C%}@-alkyl alkyl,

alal¢hyl; ﬁ@yﬂ}lﬁﬁ%&(m&t&od@n@%e@ﬁ)aﬂiyhﬂ Pycl6IIORL 2.

The compound of claim wherein Rl is heteroaryl.
heterocycloallr(r}% aryl or heteroaryl, wherein salrd alkyl, alkenyl, aﬁ<ynyl y

heteroalkyl, heteroalkenyl, heteroalkynyl, cycloalkyl, heterocycloalkyl, aryl and

heteroaryl portions are optionally substituted with one or more groups
independently selected from halogen, OH, O-alkyl, and amino.
3. The compound of claim 1, wherein X is NR>.
4 The compound of claim 2, wherein R’ is H or C;—Cjp alkyl.
5 The compound of claim 1, where X is CH,.
6. The compound of claim 1, where Y is N-OH.
7 The compound of claim 1, where Y is O.
8

The compound of claim 2, wherein R! is aryl.
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11. The conpound of claim 10, wherein said heteroaryl

IS substituted wth one or nore groups independently
wa@aedoeatad from al kyl and Zn OR12. 12. The conppurUSmh6/019280

claim1l1l, wherein Rand R8 forma 5 nenbered fused

carbocyclic ring. 13. The conpound of claim1, wherein

Rl is selected from 2-pyridyl, 3- pyridyl 4pyridy|

2-i m dazol yI 4-im dazolyl, 3-pyrazql yraz

2-pyrr &yl , Thexeompoppd of claim §, rwh&i%m §aid aw‘ tswrlg%'iﬁyql wih'one

)(#r {ﬁg%ﬁbg}{s’m&p%’cﬁh @lé@f%d frén EZ : (:)Irinaélz EgrO)(ﬁ(m +~NRZRY,

di ny

azm»m FE@RYL 7,0 By-Calioyh-C(GNRAR Dby 70 O4CoLazbiyh
C?(ﬁmlzyl 2-furanyl, 3-furanyl, 2-thienyl,

3 phenyl, 3- |ndonI and substituted forms

thereoflo 14T Rn AP OLe18inOf, vﬂiemlmiasmmym RL is

sel ect ed from phenyl , 2- furan

2. pyrT blyl , The maﬂoynd ahelaim b@w@sﬂm Sai%hetqiﬁé%wﬁb%w&ed
il b B %&gér&gﬁﬁmﬁfgé%ﬁg&%&@éﬁm o387, OR®: Rao

R4 N RS BNV N\
Ra - Rl 12N NThé caraporad bfcliim 1,wheerein R angl BRY fsrn@a Sgnembered
ng_l L ﬁed carbocyclic ring substituted with =Y.
9 32 6“6YF 28191 PCT/ US2006/ 019280 16. The conpound
of cl aisn 1, Teet@giondd bf emnForwidres Rl és sbiected frovh 2-pyridyl, 3-

pyridyl, 4-pyridyl, 2-imidazolyl, 4-imidazolyl, 3-pyrazolyl, 4-pyrazolyl, 2-pyrrolyl,
3-pyrrolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-pyridazinyl, 4-pyridazinyl, 5-
pyridazinyl, 2-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 2-oxazolyl,
4-oxazolyl, 5-oxazolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, phenyl, 3-indolyl,
and substituted forms thereof.

14.  The compound of claim 1, wherein R' is selected from phenyl, 2-

furanyl, 2-thiazolyl, 2-pyrrolyl, 3-idolyl and 3-pyridyl.

15.  The compound of claim 1 selected from Formulas Ia and Ib:
RQ
R10 0 R10
@O K
N—R® N—R?®

Ia Ib

where A is a 5 or 6 membered fused carbocyclic ring substituted with =Y.
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RRORO RO R11 R11 R11 R7 R7T R7T R4A NR5S RA N R5 R4
NRS 3 RBRRBR NRINRLRL N~-NN~NNN R R2
wWo200ba2d101 le y Y RIORlo RO y Rl11 R11 Rl11 R7T/BS208%019280
RANRSERAN-RRRAN R RRRRg NRL/ N\ RL _ N
\' RL NA\NNNNN R R R If Iglh 91 WO

2006/ 125101 PCT/ US2006/019280 Rio R11 R7 R4 N R5

R3 Rl
16.  The compound of claim 1, selected from Formulas Ic-Ip:

Y
Y: R10
R‘I1
R7 R7
R*  N— R4 N— R* N—RS
R3
= =
R2 R2 R2 .
Ic Id
Ie
Y.
R10
R11
R7
R“ N— R4 N— R4 N—R®
R3 .
=z N/\g; W/\N/\S_ %\N/g“]
N N = N =~ R
N Yy N S N
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NINR2Z |Ii YRR R RloYIl RoRo I / / 131 \
R11 R11 YRI1 RAN- RS RAN-RS RBRANRS 3 R3NRL
WRDONIEION RL N "N NLNNNR2 R2 R2 1) |k |RCT/822006019280
2006/ 125101 PCT/ US2006/ 019280 R9 R9 R9 RI10 Y Rlo R1
| R11 R11 R11 RA NRS R4 'R5 RA NR5 R30" N Rl R3\

NRLR3S~N1 N NNY\NM\NR R R R ImlInlo
RO Rlo

R10
Y
R11
R7
R* N—R5
R3
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Y R® R® R®
R10 Y. R10 R10
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RlL1 YRANRS NR3IRL NNR2 Ip 93 W 2006/ 125101
PCT/ US2006/ 019280 17. The conpound of claim 1,
w@edoeazaol from Fornmulas 1g-1dd: NsOH NJ' OH \PE&IDUR006/019280
Riro N-- Ro R11\ R11 Rl11 R7 R7T R7T R4 NR5 R4 N-R5
RANRS RBRERBE NRINRILNRLNNNLNNN R R
R2 Iqglr s OH Nd OHS M R o Ro Ro HOON RL1

Rl11 R11 R7 R7T R7T R4 NR5 RA NNR5 R4 N-R5

R® 9
10 Y, R R?
R - R10 R10
1 , Y
R R R
Y
R4 N—RS R4 N—RS R4 N—~RS5

R? R2 R2
Im In Io
RQ
! R10
R1 1
Y
R4 N—-RS®
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R3/ RBRENRL NRINRL N:
94 WD 2006/ 125101 PCT/ US2006/ 019280 Rlo ')3
/| NR3B~ RL NNR Iw HO RTFOS105/019280

lu lv
WRLIW6/1EI0R4E N- R5
RO RO Rlo N Rlo Rlo

"'NNNN-N R R R2

Rlo HO} Rlo

Ix ly Iz

N~NNLNR R R It

R1l1 R11 HO, RI1 RA N RS
RANR RMNR R NRRR IY~-\-RLRLNRL N

RO HO"N RO RO R o

7. The compound of claim 1, selected from Formulas Ig-Idd:

e

Nv OH

R7
o R? N—RS R* N—RS R4 N—-RS
Z N % F
7\1/\ \\ R’ N g NN
R? R2 R2
Iq Ir Is
Nv OH I\?OH
Rm N R’IO
Y4
HO N
R11 R11
R7 R7
. R*  N—RS \ R* N—RS R*  N—R®
R R3
= 7
T T T
R? R? R?

It Iu Iv



I R1I1 1 RII N~ R11 HOtN3 RA NR5 RA N R5 R4 N

RS sRN1R a 'NR RINRRL NNN~-NNN R2R2
wR2006/12801 bb | cc 95 WD 2006/ 125101 PCT/ US2006/ BARE8M06/019280

RO Rlo / RI1 HO,r NRA NRS5 NR3IRL NNY - R2

ldd 1S. The conpound of claim1, selected from HON

HO

R10
HOL, 2
R11
R7
R4 N—RS
R3
=
\'/\N/\S-R‘I
N ™ \N
R2
Iw
HOV\IN Rg H% Rg Rg
R10 N N R10 R10
HO,
R11 R11 "’N/ R
R N R R N—R

R? R2 R2
Ix Iy Iz
9
R HOmN R® R®
R10 \ R10 10
HO R
_
==
11
I R R R
HowN
R*  N—FR® R N—FR® R®  N—FRS
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NHNH HNO,,~yM rNOH ON HOHON\ / \ NH NH/
N\ 1 NNO® NNHOiI HON NHCH3 NH N\ / Ow \ /
WORBG6/126100 96 WO 2006/ 125101 PCT/ US2006/ 019280PCTHATS2006/019280
HO. NN NHNH2 NHHN~ N.N~N N/ N HO'NHO'N NH
NH ~N~ OV NOH NNNN HONHON\ / \ NH NHol NS

Ni ~1\ '

RQ
R10
1
/ R
HowN
R4 N—RS

RZ
Idd
18.  The compound of claim 1, selected from
HO., HO"N
| |
NH NH
O oo
0 ~ (\N N OH
N\/KN /j)l/ , N\)§N
HO, 1Oy
N If
|
" NH
7
%Nw gl oue
N\/‘§N \ 7N
HO\N HO.,
I? I
NH CHs NH

7 N/\/\/ <:§ Z N/% C
r\(\;|§N ove @N NF:
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N~ NN N~NN HONHON NHNNNH N N~NO11 N

J N 97 WD 2006/ 125101 PCT/ US2006/ 019280 HO'N NH rN
w@2oogi1291 ~\ N and HOL,, N NH rN OOve N O 19pCTTg2006/019280

conpound of claiml wherein RL is aryl optionally

substituted wth one or nore hydroxynethyl,

nmet hyl am nocar bonyl net hoxy, am no, 2-

(di nmet hyl am no) - et hyl am nocar bonyl ,

r et hoxycar bonyl nmet hoxy, ethyl am no, acyl am no,

di met hyl am nocar bonyl met hoxy, carboxynet hoxy, hydroxy,

am nocar bonyl net hoxy, net hoxy, fluoro, nethyl,

nethylaMDngcarbonyl, nor phol i nocar boty net hoxy,

N- (2- et ho yethyl)-N—nethyIaninocarbonyWnethoxy,

i sopropyl afpasar bonyl , met hoxycar bony| arboxy,

acyl am no nitro, methylsul fony

etRyl sul fonyl, dimethyl am noNG

nor phol i no, A~

met hyl t hi o, tertNdBut oxy¥ar bonyl ani no, NH HN

N- (2- hydr g ) | ani no, (\Nw
N*b/L§N N*»/L§N

HO., :
N HO.,

I

NH NH
(\N% : OMe SN ,{ . : OH
N*V)§N 0 Nr;:’LW
2 2
HO., HO,,

o
&

- “”%—fs )
£;:i§N N/ N*VJ§N /Q/)
b 2
HO.,
N
| HO
:i; : N
I
NH
f/\N \_/ N7 NH
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am nonet hyl , nor phol i nocar bonyl, 2-net hoxyet hoxy,
pyrazol -1-yl, N-(tert- butoxycarbonyl)ethyl am no,
W@2@ed23ret hyl pyrazol -1-yl, or N N PCT/US2006/019280
di (et hyl sul fonyl )am no. 20. The conpound of claim 19
wherein Rl is phenyl optionally substituted with one
“or nore hydroxynethyl, nethyl am nocar bonyl net hoxy,
am no, 2-(di methyl am no)-ethyl am nocar bonyl
met hoxy&®rkQonyl net hoxy, et hyl ani no, acyl ami no,
di met hyl ani_nocar bonyl net hoxy, carboxymet hoxy, hydroxy,
am nocar t hoxy, net hoxy, fluoro, nethyl,
met hyl am onyl , norphol i nocar bonyl net hoxy,
N- ( 2- met hoxy - N- net hyl am nocar bonyl met hoxy, 98 WO
2006/ 125101 PCT/US2006/ 019280 i sopr opyl am nocar bonyl ,
met hoxycarﬁaﬁ N\ C35 @ yl ami nonmet hyl, nitro,
nmet hyl sul f ¥ NO '-rﬂhol|no nethxésulfonyl
di met hyl am no, cyano, nethylthio,
t eHouQut oxycar bonyl ani no,
N-(2-pydr oxyet hyl ) met hyl am no, ami nonet hyl,
2 car bonyl, 2-nethoxyethoxy, pyrazol-I-yl,
toxycarbonyl)ethylanlno
R | pyrazol -1-yl, or N, N
dl(nethylsummonyl)an1no 21. The conpound of claim1l
=~thyI-IFb|ndoI 3-yl, 2- furyl,
ey -rmﬁhylpyrazol 4-yl, 3-furyl,
’ y met yl pyrol - 2-yl,
1- ethyl 2- 0x0- 1, 2-di hydr opyri d- 5-yl,
1-(pyrid-3-yl)pyrrol-2-yl, 3- thienyl, 5-thiazolyl,

5- ) i dri3-yl ..
5 EYenO Y BRIEL E ORYBY s fs
1 witBtohe adlinamd”lydroéiyyiethyﬁntﬂthylhﬂhmbcarbcﬁryhyﬁhcﬁbw amino, 2-

2- @Bh@lx% g dg}yé%wpc&r]p%ly[, e¥}Porx(})7B3/ jbonyki)metﬁgxy, ethylamlno
2- 6dwnﬁiﬁ%,yd3ﬂnéth9mm1ﬂ®bfby>hy1mbﬂ(ozy,%m9ﬁ@mbi§aylrya@,ky2 yl,

3-piperid 2- 0X0- 2-di hydropyrid-4-y
3- HHNREHP @péme‘fhﬁ}@f W‘y"lhoxsﬂi}%% gmhylarmmezarbonyl
t hidAMbihddAWnY ﬂme@hd&}y ; NZ2! tn?éﬂé@%¥%glﬁfl\5" H%Wammocarmonpllmethoxy,

1-(tertbutoxycarbon Y piper am no
1 (SHPWEYIHIVIII‘{W%HIDGHBQ; I}lbt)l9>>p§¢altbohy12@aﬂquy, acylamlnomethyl nltro

dyl
l(nteﬁgl SBH% Q%’b o ar omy Sg}%%yd %?e larrf I %%A )1/7
1 9metd@lthid Ztﬁrtaﬂtoxy%bor@]amlﬁﬁl,d\l %mxﬁﬁhﬂﬁﬁﬁhﬁﬁﬁﬂm

her ei nabgve, and st ergeoi rs, tautoners, solvates
an%}maﬂﬁlﬁﬁlé(ﬁ él?ﬁr&a%np@ar% @ %ﬁ%xsse 0%, RRzOlsbyL, N-(tert-
butoxycarbonyl)ethylamino, 3,5-dimethylpyrazol-1-yl, or N,N-

di(methylsulfonyl)amino.

20.  The compound of claim 19 wherein R' is phenyl optionally
substituted with one or more hydroxymethyl, methylaminocarbonylmethoxy, amino,
2-(dimethylamino)-ethylaminocarbonyl, methoxycarbonylmethoxy, ethylamino,
acylamino, dimethylaminocarbonylmethoxy, carboxymethoxy, hydroxy,
aminocarbonylmethoxy,methoxy, fluoro, methyl, methylaminocarbonyl,

morpholinocarbonylmethoxy, N-(2-methoxyethyl)-N-methylaminocarbonylmethoxy,
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23. A pharmaceutical conposition conprised of a

conpound according to any one of clains 1-22 and a
w@basieaeuti cal |y acceptable carrier. 24. The PCT/US2006/019280

conposition according to claim23, further conprising

an additional therapeutic agent selected from an

anti-proliferative agent, an anti- inflanmtory agent,

an i mmunonodul atory agent, a neurotrophic factor, an

agéapropyleminacedbinylgmethpficerbanyltarboxdi, sedarinomethgly eitto,

for tr ing liver disgase, .a ti-vyiral agent, an
ot falopanint oo bR fietfilayt dineyiamifygpans

tr ﬁﬁth'yltbiodi:e&ttﬁit@@caIQbn}ﬂzﬁnin@,qelw—h@@fox%rétﬁﬂ§mé’cﬁylamino,

i mmupodefi ci ency disorders. 25. A nethod for

i nATBomeHy »ﬁwp?llqlmoaqrb@wla&mé@pxxe,th%nmrmlﬂgyl, N-(tert-

co ' ' | 5 < ecti ount of a
o e S B b ST 08 v
200GhethgisolfordOamiisR006/ 019280 26. The nethod of claim
25, wherein said cells are cancer cells. 27. AKkit for
treating an abnornmal cell growth condition, wherein

sai d ki2l. comp dongunddf daifd T SherRihak B¢ andth@alH-indol-3-y1, 2-

CoRGES S Re TR S b, et mepra a1

0.8 ki pna 3- 291 3-
oS Vaubhotaglia ARG ARSI 5 o 5
c othanys iSribiagelyl, é-@emﬁmwnéhhilfmwﬁdﬂhda@-mﬁdmmpmic%}gh I2—

i i i (0] aj.mace al .
L e ST R
anB-ipyhdmﬁf-medidxﬁfpyr&;-I-\yE _2a@§1'roxiy%agopy29?nz§n ?Edﬂotl,%ilﬁﬂﬂipmid-
28 nstructions for e . .
si w{,kﬁ%@?;{@&?@ ‘Efll}’i)lﬁ{f“ig’bh'ércyél@ﬁg}yapé“@ld%’h?’s}?_tll?e_éldilbfh Zopxo-
e G R D e e R L

a&latlent In nee ner eoft . t of claim )
wh

tazplyDpsirel-3-vk Stteteahaidrodsamd, lpﬁaﬁm@uwbowl)piperidin-S’S-yl, 2-
Lt ' ' nt ai ner.s. .
O SIS S BT A e

phdr oeEpipeiiddl conpositions are contained in the sane

contal ngy. 38 sompg panplente Be e lompotnds1a 1Y, 377,95, 20, 22, 24,

30, 31, and 34-119 as described hereinabove, and stereoisomers, tautomers, solvates

and pharmaceutically acceptable salts thereof .

23. A pharmaceutical composition comprised of a compound according
to any one of claims 1-22 and a pharmaceutically acceptable carrier.

24.  The composition according to claim 23, further cofnprising an
additional therapeutic agent selected from an anti-proliferative agent, an anti-
inflammatory agent, an immunomodulatory agent, a neurotrophic factor, an agent
for treating cardiovascular disease, an agent for treating liver disease, an anti-viral
agent, an agent for treating blood disorders, an agent for treating diabetes, or an
agent for treating immunodeficiency disorders.

25. A method for inhibiting proliferation of cells, comprising contacting

said cells with an effective amount of a compound according to any one of claims 1-
22.
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therapy. 33. A conpound according to any one of clains

1-22 for use as a nedicanent for the treatnment of an
w@bovenzdbi cel | growth condition in a human or PENUSENNG6/019280

34. The use of a conpound according to any one of

claims 1-22 in the manufacture of a medi canent for

the treatnment of an abnormal cell growh condition in

a human or animal. 35. A nethod of treating or

| esseni 3@ t h€hsmedbpd Dﬁ/cl@lfn%ﬁ ovheeeds seid cells@onahintéraalls.

G abet o8 | rABrEHARD of BaRoss| A0 N Elign AR v

Al ehepriges;’ s di sease, cystic fibrosis, viral disease,
aut oi nmune dlseases at heroscl erosi s, restenosis,
psoriasi s, abladig RharreRcswical pIpaskiancemprisiag a compound

n e!a.‘éc%hﬁﬂ%g)aa{ng%é of & 'L ?2[% Rek gﬁé}ﬁlaﬁﬁltﬁﬁlﬁdacgg@iﬁgﬁ §alt or

condi t assocl at e an transpl-ant
i nouedogstherepfeand, di sorders, destructive bone

di sorders, oliferat.ive sorders, infectious
di seases, co fiRtio Bﬂ Iﬁ%lcg@‘ %5%5%25101

PCT/ US2086/ OTR2&00f AGSOT faithet cohiphisigg l(¢) akeadrd, pharmaceutical
t hr onbi n-i nduced pl atel et aggregati on, chronic

my EPBRASHinBCont@ined theseip.oxferein e\ﬁé?onﬂh phawmaseutical mrzsgnl@n
Cwl&gagwoh@ BSmpduRY Wit d?ﬁ-h-agr[p dﬁ%htﬁﬁgw@n‘vﬁ , an

sorders in a patient conpri'si ng
admi ni s2¥ri n@het lgit gfaalajmp?&t fuestiner eommmurgmsiwtiomfdfthg to

an 1-22. thod t eatln

o Bl SelBarty SGperalhdrtinfTRh e i o S

trpl&trnma@ﬁutmﬁllcoimpsﬂﬁ@fsltsepataaﬂlmw@tieﬁdmg to said manmmal
fectlve amount of a conpound

a thera al
accor di ﬁ(g % ”6‘f Se WAETRH spiblrst agil seqqnd Dhatseutisal

cl &Iﬂp&ﬁldﬁs efeesoﬁtatda@ i RP&Gte dofitaifthect ed from breast,
. ovary, cervix, pr ost at e, testi S, genl touri nary tract

esophagds, | Bbe)’k‘k()f Céqlm@& ‘gvb@r@m;sald ﬁiémr@tﬁbaslﬁmharmaceutlcal
st Qdmgltloﬁg %u%rcggt%[n?g F}Fﬁl@ ggtrﬁg Qa’ftalhéfn g, epidernoid

carcinong, carci nona, hon-small cell |ung
carci nod@& ( NSChdpoursimatdrdingltd acyase ofeimms [ +2ador use in medical
adgnocar ci noma, bone, col on, adenoma, pancreas,
adefB®&r ci noma, thyroid, follicular carcinons,

undi f f eggnt |Ak6ﬁp6@fd¢do&ﬂﬂﬁg t@ﬁr@ J)rleadﬂéldﬁﬁE ¢oNGBRuse as a
sen nonm, ma, sarconm, bl adder carci nomn, |iver

caPedifyRent zf‘PFdh%FfPfit@PV o 48 gbrpumal ol Pt conelisiom Brmbuman or
nyglighd di sorders, |ynphoid disorders, hairy cells,
buccal cavity

34.  The use of a compound according to any one of claims 1-22 in the

manufacture of a medicament for the treatment of an abnormal cell growth
condition in a human or animal.

35. A method of treating or lessening the severity of a disease or
condition selected from the group consisting of cancer, stroke, diébetes,
hepatomegaly, cardiovascular disease, Alzheimer's disease, cystic fibrosis, viral
disease, autoimmune diseases, atherosclerosis, restenosis, psoriasis, allergic
disorders, inflammation, neurological disorders, a hormone-related disease,
conditions associated with organ transplantation, immunodeficiency disorders,

destructive bone disorders, proliferative disorders, infectious diseases, conditions
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and pharynx (oral), lip, tongue, nouth, pharynx, small

intestine, colon-rectum large intestine, rectum
whe@sn2and central nervous system Hodgkin's apdI/us2006/019280

| eukem a. 38. A nethod of treating or preventing

cardi ovascul ar di sease selected fromrestenosis,

cardi onegal y, atherosclerosis, nyocardial infarction,

or congestive heart failure in a manmal in need of

suessocinted withrre]l deghyhiogibinyinddesdplatelet agepegation, shiodic

ma a therapeut |y effectiv mount of a ...

oM Bloahil FRBRH OV Ly iy tn iR e cbngigions,
metdvotligd T telbadtivagor) tnPCRB &iNokdigs AELTa88RIQMNEH3IhOY Bomprising
di sease selected from Al zhei ner' s _di sease, Parkinson' s

di SEBEstertngfo F3E pRIcEt ¢ gerBpind seqasdiag fasany qngief Plaleoh?a.

di seasegg.ccer ' ' Lati .
di seas eg?: ausgglrl %{}Od ?ﬁ%ﬁ@a@%r?ﬁﬁég%gﬁﬁ g?rltla tr?élﬁa in need of
nesabtitsainesint yhish chpuseisadininistermntoshidimanec tbérasentially

i Si dm ni.steri t i. d |
e pmelif B neP A e T aomeptelime g
accor di 3p t oTedwyietho¢ obdlaifl 36 WherdindRe cahOer ifsdlEkdUOBoR breast,

treating qQr preventing inflamuatory di seases sel ected

f r YAV HEURIEP Gt ehp e UOUrap) ragkiesophagi bgxnx, glioblastoma,
denfRbblhdiSma, At A6! 4L deMRSIRAR, ng! é(%der&gﬁl%kc%lﬁnd arge
a mammal in need of such treatnment | i's conprised

of celbearcipraeen-sa6l 0dll POZ/ SO0 B2, snedirdel caicmonmaglung
to i I therapeutically effective anmount of a
cordBhEsORETE hofle s Re R handie S péibistGnB5R e
follicular carcinoma, undifferentiated carcinoma, papillary carcinoma, seminoma,

melanoma, sarcoma, bladder carcinoma, liver carcinoma and biliary passages,
kidney carcinoma, myeloid disorders, lymphoid disorders, hairy cells, buccal cavity
and pharynx (oral), lip, tongue, mouth, pharynx, small intestine, colon-rectum, large
intestine, rectum, brain and central nervous system, Hodgkin's and leukemia.

38. A method of treating or preventing cardiovascular disease selected
from restenosis, cardiomegaly, atherosclerosis, myocardial infarction, or congestive
heart failure in a mammal in need of such treatment, comprising administering to
said mammal a therapeutically effective amount of a compound according to any
one of claims 1-22.

39. A method of treating or preventing neurodegenerative disease
selected from Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis,
Huntington's disease, cerebral ischemia or neurodegenerative disease caused by
traumatic injury, glutamate neurotoxicity or hypoxia in a mammal in need of such
treatment, comprising administering to said mammal a therapeutically effective
amount of a compound according to any one of claims 1-22.

40. A method of treating or preventing inflammatory diseases selected
from rheumatoid arthritis, psoriasis, contact dermatitis, and delayed hypersensitivity

reactions in a mammal in need of such treatment which is comprised of
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administering to said mammal a therapeutically effective amount of a compound

according to any one of claims 1-22.
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