MAPK/ ERK KI NASE | NHI BI TORS FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates to conpounds that
woregoshessced to i nhibit Mtogen-Activated ProtBECTUS2007/082346

ki nases (al so known as MEK and MAPK/ ERK ki nases), such

Sop R BRI I ey gt

M t ogen- Acti vated Protein Kinase Kinase 2 (al so known
as MAPKK2, MAPK/ ERK Kinase 2, and MEK2), as well as
BAORRGEHTUNPNS of matter, kits and articles of
manuf acture conpri sing these conpounds. The invention
also rel ates to nethods for inhibiting MEK and/or ERK
Tegbnicoli Kigld and treat ment met hods using compounds
according to the present invention. In addition, the
havent 14N t n h
T S S Ry T
&ﬂﬁﬁﬁﬂbnhﬂd&MﬂhxﬁEﬁh@&&gtBAﬁKﬁROUND OF THE | NVENTI ON
[0002] The m togen activated protein kinase (MAPK)
nall at hways are involved in cellular events
]°8§ wth, differentiation and stress responses
(J Biol. Chem (1993) 268, 14553-14556). Four
[opezjal | £l sdﬁ@t%ﬁ)( RabhVRYSinaye RERR tdpdYs fd 9dirt F dRtRodes of
ERK1/ ERK2, J p38 and ERKS5. These pathways are
retf¢rﬁfe@plaku‘t>n adlativvatc a@élsothnr t mrlnwmmgptgostQMm yeesh stgeam is

nd ANED KK horyl ates and
allgRed g SEV Ttnlh&%t%% S%paetrcapaseve aﬁ)}&ﬁf%%ﬁ OS% PRtgpecies in
thV/EKel stMﬁlﬁﬁ ardVidisd 15RidKon MEKSurfAvKkd, th@ﬁ%p%fé?}) chdiged el¢ttrodes,
MAPK fam lies (ERKI /2, JNK, p38, ERK5 ave heen
therghy, dpfigraging A@ﬁ fepdsiremn &F Piodaecs BHvRwaiRItr Dytingrelschaging
I
stGE Aot Blocfbs MO HELorta SURSHE Ruftcc B figEiectrodes and into the
fetd stremar foptroduee aaohamsratueipwrs TCF, c-nyc, ATF2 and the
AP-1 conponents, fos and Jun; cell surface conponents
-R . cytosoli onents jncl udi PHAS-
0Bl Tt in Fatnante sytoshateroihdthbneiiebd fitatier
refctedands MAfRrly MRS o8 i @R phie PlcseASIAGHS &eq;o%e L OMBl\Ehd Porous
controlling céellular processes including
mpienili dfghatlcgrmdedi Pugng titd diriging stapopro diesvoltagalissppeeksome

of tges ons r1§{ %bao%ﬂgod %tag ke%ﬁe \ﬂyﬁ)%@ %? zllé‘oldre] 9nd be added into

th® rf&idl Stenat | VEis amdcsRti mAPARh O the HoENPIILMY ibfiOFBrGiRws Bxtra
factors and oncogeni cfactors such as Ras and Raf

cupignb#itd gshde o thpgewutifaef the Gerdrsrcemindi sudhosses, purification of the
feQ& %}9&8? g‘ein %ﬂ%ﬁgfgn %ﬂ%&t%}hgs% o?éee\éi' 151t1$J %VQIf \;\idha%rog%btns @lllat are
ex@b@&’tﬁfrﬁmf thematel Nblu}niee gricoalsbrbkéd by othe reml‘ﬁ'pﬁésr SOnt ﬂ_ﬁe contrary,

ERK pat hway pr.ovi des nol ecul ar tar ets wt
d%egettht@é& ﬁvgw&o%@ yhﬁefiesp%tfptmwgm F% gppeﬁlte ?hargeérlons from
thﬁ?@ﬂﬂk @lecﬁ" HRURcARFe IR WIS RE ﬁﬁﬁlaﬂﬁ charged ions 1n the feed

perprol i atlve di sorders, | nmunonodul ati"on and
sticaifnl mayralkso dm adﬁ(ﬁb@dﬂnt(b/ﬂte owme U/plume aAgthowghe fiecadsorption of the

. mnstreant position in K- ER

SO R R phOsh oty L R BRUPES RO ot ot cbigher

CdﬁagmmgaQ&ERKZ Anderson et al. "Requirement for
integration of signals fromtwo distinct
phosphoryl ati on pat hways for activation of MAP
ki nase.” Nature 1990, v.343, pp. 65 1-653. In the ERK
pat hway, MAPKK corresponds with MEK ( MAP ki nase ERK
Ki nase) and the MAPK corresponds with ERK
(Extracel | ul ar Regul ated Ki nase). No substrates for
MEK have been identified other than ERKI and ERK2.
Seger et al. "Purification and characterization of
m t ogenacti vated protein kinase activator(s) from

epi dermal grow h factor-stinulated A431 cells." J.
Biol. Chem, 1992, v. 267, pp. 14373-14381. This tight
selectivity, |n addltlon to the unlque ablllty to act
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with one, two or nore double or triple bonds. [0027]
"Al kenyl" neans a straight or branched, carbon chain

W@ b@B/1¢056¢ ai Ns at | east one carbon-carbon doubP@r/bs2ed7/082346
(-CR=CR - or -CR=CRR', wherein RR R and R' are each

o PR 2 B RS SRR gy e
fr@ﬁrthmyhew&gx(ﬁmehﬂ fa@@ﬂleﬁﬂ%/' It Arapr 6 edirlable2tobbihveny Imehtod of
2- met hyl - 2- but en and the like. In artlcular
m@ﬁamﬁmwacﬂ% (%&IWUOH epvigrethatdiffges fsem thase awsinds gurrently
Q@ﬁ W th anot her radical, can be a (C2-20)al kenyl, a
‘? I's)al kenyl, a (C2-10)a|keny|, a (C2-s)al kenyl or a
(C2-3)al kenyl. Alternatively, "al kenyl," either al one
or re sented al ong wi th anot her radlcal can be a
B%@SQE@R}I’TIOA\I(@) al kenyl or a (C4)al kenyl. [0028]
"“Al kenyl ene"” nmeans a strai ght or branched, dival ent

[096‘5] bo n[ncatl%bﬁlaﬂé‘évbvﬂﬁ cﬁf%eerﬁl‘;ocﬁ'ﬂ%ﬁ GRIRQRHER ra?s%ﬁlbqj;p Wb Rvided.
bonds (-CR=CR -, wherein R are each

Then desserbdte rin¢lyddsy dr dupegeable felﬁr:trb@r coufygired tenadsprb oppositely

Exanpl e e include ethene-
g Same: pParehs FERT RS pRloR PRl T sy furber
intld@anhi ol atch AR Sin  calthk@nyitBn@c” p&bhid eﬁataluq n@f the
or represented along with another radica can b
ch@t@a@@)el%ﬂtwéﬁ,ywéﬁr@ thy ipczxalenee |mRaedl dn élmﬁar(mh%?d as the
I I e
chghl%gﬁgl %g@ro vgl%erg th riXﬁ %}Eh?ﬁ{gﬁeng%alglst ﬁerrneaPle to the
oppbsitedpichsged ecdlsadmimg ledst Ipaﬁiaﬂy Hewpeirmdshibtalo, the atmib@rlya clideged
. ) al kenylene, a (C3) al kenylene or a (C) alkenyl ene.
1009029] " Al koxy" nmeans an oxygen noi ety having a
further alkyl substituent. The al koxy groups of the
[06%3 enh dcNRRdORitk B RELBRIA AR Eﬁbe?délﬁ%lio? Weflination device
[0030] "Al'kyl" represented by I'tsel'f means a strai ght
1S providealn dﬂedievsamqhateed peir ofl opposite bt célargedleiqgtradesc At least one

di cal aln of carbon atons, tion )
of e SRRE Y rarIRiaRs B BRRSRo AL b ek Ritifel that s
seYBchhel?EMﬁl@d&b(eS@%ha@é‘@ﬂ)any| '), a carbonyl group (See
" oxoa , sulfur (See thloalkyl , and/or nitrogen
SSee azaalk ["). (Cc)al kyl and (Ccegzaléy are
[009Hi calinl secariapcspmdtheone ambodimicAt | & &t Adkier apfelectrode

sf R Ds P AIRShe TREARRE et Bl SRR iy, Y lgenode

m@tanhicmﬂ e(nelog exchmpbylaterei, hytpenp'hgpi)d mixtsiefin applvent to form a

buty sec tyl, isobut tert - but | vinyl, allyl,
Paitepi“ PI ng t?‘% Bbﬁ‘%@eﬁ%ﬂ‘ tl){ele B‘E}fqéiﬁi‘ﬁs,e I¥ut enyl ,

3-butenyl, 2-nethylallyl, ethynyl, 1-propynyl,
[060$]f OFlYlné’dcor(ﬁﬁéje Whé l)ﬁek@ﬂlboﬁﬂ%}ﬂ 4 aREIEHT ﬁﬁkﬁﬂgoﬂg electrode

th another radical (e.g., as in aryl al kyl,
asmldls' oamwvadlddyl Tl chetlod intledys fowaimy a nekiuzd gﬁtan @en exchange

d, ted.or . unsaturated ali tic dival ent
G iR PR PSP Ao B PRRHG: o1 "hen
no atons are indicated neans a bond (e.qg.,
[00@3 i q}laicﬁcb(c@lc_e?)ﬁﬂhkwﬁe bmGbdigRSt, darmod, oiphﬁtﬁﬁigha’d clectrode
henyleth I phenyl 2- t hi enyl et hyl
SrpRly iid) |PF8M1%@t hyhe aedha @cmdﬁ%fomﬁg aanqur@m@bie material and

y [ r 0

coﬁfm%q%%tgﬁ&eﬁlgt lgrrh?tg Iﬁcél ,% %112%19 ®f a[ F%%%B%?&{ﬁ‘oﬁ? to forrn a
pﬂﬁh@p@mahgyl a (G _io)alkyl, a (Cl_s)alkyl or a

(G _3)alkyl. Alternatively, "alkyl," either alone or

represented along with another radical, can be a

(G)alkyl, a (C2)alkyl or a (C3)al kyl. [0031]

"Al kyl ene”, unless indicated otherw se, means a

straight or branched, saturated or unsaturated,

al i phatic, divalent radical. (Cc)alkyl ene and

(Cc_g)al kylene are typically used where X and Y

i ndi cate the nunber of carbon atons in the chain. For

exanple, (CI 6)alkylene lncludes nethylene (- CHQ ),
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I mdazo[ 1,2-a]pyrimdine, imdazo[ 1,2-c]pyrimdine,
i mdazo[ 1,5-a]pyrimdine, imdazo[l, 5-c]pyrimdine,

W@ 0804552, 3- b] pyri di ne, pyrrol o[ 2, 3-c] pyri di NBCT/US2007/082346
yrrolo[3 2 c]pyridine pyrrolo[3 2- b] pyri di ne,

OB 13 o] YL RSy L Ao

folyWw @l dE:Edll,ea dbcpiytiosl mmwuﬁmmh@é {o,tBe a€dompahyihgditvings.
pyrrolo[l,2-a] pyrimdine, pyrrolo[l, 2-a]pyrazi ne,
triazo[l, 5- a] pyridine, pteridine, purine, carbazole,
Epg}@ﬁ , phenazi ne, phenot hi azene, phenoxazi ne, 1, 2-
ropyrrolo[3,2,1-/zz]indol e, indolizine,
yrldo[l 2-alindole and 2(1 H)-pyridinone. The bicyclic
[00%1]t r iEi[Yi‘:I ias Iae$crhemaﬁ(ylvie‘vi/ ndsa caperbapaatdraddselndtont device in
par ent nDIec t hrough .either the heteroaryl group
acic?réi%]i“?e with ¢ E (g’ﬂ?ms 033@ BEUPR:  cycl oal kenyl or
het er ocycl oal kyl group to which it is fused. The
[obetier oaGy. 208 AYRsosRfsedthingl 1iBYE BF b QpGadpabieordebainatioh 8ice
or unsubstituted. In particular enbodi nents,
in"apeardansamith embediments af haénentipepr esent ed al ong wi t h
anot her radical, can be a hetero(C i3)ary|, a

[Ogﬁg)e gflf/ll% %rls ? sesre(%?%ﬁgé?gf f:g g@e% i%o?vc{e%?egﬁlraﬁ&g: device in

m%mﬂhﬁknamwbmbo@nkhemfﬂkanenmmnrepresented along with
anot her radical, can be a hetero(C 3)ary|, a hetero(C

[Oﬁlﬂ lolf@g ipl‘ius a‘i?)el?rr@%?(‘ ége)pg t%e lr’Dglfﬂ%; a gleét’rocﬁe having an ion
exlae;hfg%%éf‘gaﬁﬁlyhccb%ﬁéa withiRhBbaRAN of RS B Sntidn, an atom

that" is not a carbon atom Particul ar exanpl es of
het eroatons include, but are not limted to, nitrogen,
[08%31g ek 1Gn 8-%sare fgmphicPU@BEE]sen“cmre 106 &tsolis frolme@%ted samples.

i ncludes a noiety where the atom by which the noiety
is attached is not a carbon. Exanples of heteroatom
DRDABLER DEHRIPIEONNR-, -N+(O )=, -O, -S- or -S(O -,
wherein R is hydrogen or a further substituent. [0058]

[Opgﬁt e%rs‘a?&{gltegtg nl%yt\bl? é)vesalgt e;?rlﬁg 0% oﬁr@vr d%?algctg f taﬁgembly for

usati@nFupeichpdcitivich@eshlif@ion Sapplibaioak 0ag e fcﬁomaemgrmideusmg the
hetero(C9_i 2) bi cycl oal kyl as used in this application

clegiodg gessmbhereipsoyided, [aisei tldg alestrode assamibbyy glldes a chargeable

Ralcly .
elegctriogg tE‘lﬁc‘%gl adiéérb 1%8]@%12&1);[%8 %ﬁb@ilt%gflistga]ége%rﬁény {h’ﬁ electrode; and
whsar thechbhagke midradiafehd slectrbdt Briobérsad; ltloatharged' iodk takerepelled

alone or rep ted al ong wi th another radical, can
frog the %wﬁs@eﬁ%fﬂslmoc% 198 kyl , a hetero(CA_i
4) bi cycl oal kyl , a hetero(C4_ 9)b|cycloalkyl or a
[00§1]eT OALRsc) I@r&ﬂ Cﬂh@ 3k tchaflhBINAdcré8E Yrefers to an electrode that
heterob|cycloal yl," either alone or represented
cag| chargewipph agplotabien of ddhi vdtage.c & used herein, the term “pore volume”

R e
“cheto@o0dt & ) rbiey el Méﬂ(&ﬂnng[ 00 5Pdratidied £he Biysdpadtardesalination

means bi cycl oar as defined in this Application,
deyicgvin gl uhatele@%;ed%asswblees@ﬂamﬁl@ the BRRtIVA Qlpatipde jgescpbhgand
t O I t
the %e%m@g e?ec&?{% g@sgp {yr gé?[gg/ﬁc? ilnn{:ﬂ]% d%g@;é ggu o%r)[” %hﬁe\éﬁh %ﬁf@é{ and
adsorls dppdsitedy clzirgetd 0as froaxite Jeed-stlichyido ppiduct didilut-gultput which
t et rahydroi soqui nolinyl, and the like. In particular
enbodi nents, "heterobicycloaryl," either al one or
represented along with another radical, can be a
hetero(Gi _i 4) bi cycloaryl, ashetero(CA_i4)bicycloaryl,
a hetero(C4_9)bicycl oaryl or a hetero(C
5 9)bicycloaryl. Alternatively, "heterobicycloaryl,"
ei ther alone or represented along with another
radi cal, can be a hetero(Cs)bicycloaryl,
hetero(Ce)blcycIoaryI hetero(Cy)blcycIoaryI
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two to three, of the aforesaid am no acid residues.
Exanpl es of such peptide residues include, but are not
WO 209Bt1&356 0, resi dues of such peptides as Al a-PCEUS2007/082346
[CHSCH(NH2) C(J\IHCH( CH 3)CO] d y Phe Nva Nva,
hAI abF>h SHalls s c}/ r% fi 1y 1 T tée d
P SUONRY :Lléfdl N sicgnratipot gy dﬂ’&% e%fas CR%@% e&rﬁo Amugdee
stREmPeptsi GRS KAdnpEhePlea®entisdhBrghi@kRPThemiscr) a step during the
configurations of the D-form the L-formor m xtures
onerstoa X thq sHpsEr@PaGiton desafipation dryicgdn viveh feplgcgede assemblies
e ar
ek SRR SN B RN O (A0S R0 ed MR, BRorode
as@@iﬁﬂﬂpnnahemhaﬂgcﬂgustep esA@I ueai béreid, ahe t@m “ﬂ%lﬂlﬁeadeS ’prefers to a
Nva , Ser , hr and Tyr. Peptlde resi dues
PrRBRFD aamataealﬁh%tﬂlws é%ﬁ '88%? SREQRY ‘i%ﬂf‘%@‘é%ﬁé‘ﬁ‘t AYfa or a coating
to r@e?cmH@%rﬁ% bPtheUM& 1BHe TRIRIVRYEE nlddel. ARLEQ E&f:l‘fi the term
resi dues having an asynmetric carbon atom Exanples of
“cgiont etdhengamnatrial rdfeper ot zeutatem@l thad upsegatiodly dbargbd ged allows

caﬁ%&l Cal B%t&go%u \i aaLeaiitg)la lly g‘é]glgf}%; flrornI pna%énlilg hrgugh.

aryl met hyl oxycar bonyl groups (such as

[00£$)ZY ] Tli@’@l%ﬁtb&&&y{s dade R FH b@ﬁﬁ&é@a{y&aﬂ anl yﬂn%l,ude similarly
t - but oxycar bonyl groups and the |i

chaxgse ionk apRsIcs st ?ISSthbmn‘lct Qpemeg thaé bw:eth@ panechagze as Cthat of the

el%éf%rdgglgﬁlglcﬂa gg?/ggst gﬂ chéhg gl%ﬁxga%p? {dr\ﬁ%%a\’fmg ém%mpel For example,

mrced¢1 of lav[elgytnel elettrmiel ﬁegnyldé@gﬁﬁogeylzlabicespgmey pf present in the
include, but are not limted t aryl sul f onyl groups
pore yehmesofothe éxea@W@quwmw )Ther?é‘PHWY §RBEks IR {pHERerIch iy be

diioksBd Pﬂgdj?rlgtoﬁlilre;g%@g%’é %ﬁ’ﬁféﬁa atbﬁ) Yhe dak eﬁleleﬁﬂgcsie. In

enzy oxycar bony groups suc
thbehmghmyyqaobdnydmawﬂadﬁﬂeﬁhnnyh$mm;yhmuynmnhmﬂy$yﬂowedto

ﬂq)W getgvae{eg %&%ﬁ%@@%&fﬁeﬁ%g gr'lqlgp% Ege e ectrodes are configured to
adsQBAPHBQYE éﬁa@@é@lylbﬁs froﬁlQQ§ #ded bPUSSE iftsa86bPFor exarnple if the

unsubstituted" means that a given noiety may consi st
ch@fgedmlqsatrhwm@qmltea l@mctrodm theschabged elifetradais| cabfigured to adsorb
anansen ée E%nsubstltuted) or may further conprise one

oS8 EC HE ﬁydrogen substituents through avail abl e

val enci es (substituted) that are not otherw se
[08pscCi fTied chytrbde a@@ﬁﬂ)lpfﬂd‘tl‘ﬂ@ gichieids Nl @dry cxf@ihge material in

exanpl e, isopropyl is an exanple of an ethylene noi et
copfpgt W“|1t§ the pRIPIY g}@‘@glab?,f theyharged, e]@@tmem Thegon exchange material

e [ at
is AR 20 RYRGHIcH SRR Yo f.%%@éﬁ#obﬁﬁétf%é’f Sredt2tin one
ersigeltménte dhd dorb exshunge IIhHLtbl&iﬂ 1sExtatqalstepamﬁll$ Utnptinhaadlet &0 the
.iqclud byut. are not_ limt ﬁ ,.al dehyde, a|lqu|IC

sigf Itk £hfrged (igns. i Jna9then Wortsk e den eé? b deterial preyits the
s@ﬂhﬁ@ cheﬁ@%d‘ﬁﬁﬁl Iﬁ/clrn nﬁ@fé@fﬁé ifto tHE ¥)bre PhIGMes Qﬁltﬂ%ylgorous material

bi cycl oaryl, carbanoyl, carbocyclyl, carboxyl,
frgrartho fgeld sglemmplurmgdheglisklyarglng;s@dpomwgllsce nlemnesﬁsehc; chance for

hal o et er obj cyc rocycl oal k e,
o Sy By RS ERR OB et ther SR DRy ERO I Ryhe fegdostream
dLﬂMl@rtﬁé()éhargﬁi!gr@iﬁﬁt BNEne KAb&IMent)iohlyOencOxRk pkitivaRkctrode or
oxoal kyl noieties, each of whi ¢ch may optionally al so
nagativyplsetradgt ey baveuthsipe ekehansel matasiabndn piher icglbodiments, the
. i : (W | ude, but are
10% g%&ﬁlngf? &égnﬁfér’%ggbg 815%3568 %ﬁ%lo'th & %{e?gb@% ano. thio,
oxy, hydroxy, carbonyl oxy, (G _io)al koxy,
(C4_i2)aryl oxy, hetero(C _io)aryl oxy, carbonyl,
oxycarbonyl, ami nocarbonyl, jam no, (G _io)alkylam no,
sul fonam do, imno, sulfonyl, sulfinyl, (G _io)alkyl,
hal o( G _io)al kyl, hydroxy(G _io)al kyl,
carbonyl (C _io)al kyl, thiocarbonyl (C _io)alkyl,
sul fonyl (G _io)al kyl,sul fnyl (G _io)al kyl,
(O |o)azaalkyl |n1no(C| |o)alkyl

- e~ o



(G _io)al kyl am no, sulfonam do, imno, sulfonyl,
sul finyl, (Cl-10)alkyl, halo(C _io)alkyl,

wea0bo#nsbq G _3) al kyl, thi ocarbonyl (G _3) al kyl , PCT/US2007/082346
sul fonyl (G _3)al kyl, sul fnyI (C| _3)al kyl, am no

Ej 1(2)%“&' qu%%P%gl ]%l %é Ill(ﬁc%a%ei g’rabe(lél may be at least partially

dispdsed N0 tlckyddy @f &) ae&wde alhythés@ cohtdahénth,, the ion exchange
heteroa)dgl(d 5)al kyl, (CO_i blcyclo@}él(o 5) al kyl ,

mM#{E¥i g8y fgml}gejiwlél},@edmteqle(lgf the) elpgiipde whatg fprming'the electrode
Y, V'
1n28€% e(‘né ) &&é&l& t&%ﬁ{i& Q&ﬁn? N 02 gln%g)%l 1%:1yaclian%e &f percent to 70
pe@@ﬂit bﬂ)l&rty)ta,l weggle rotf (thd cleofr@deymatefi@ld In &) b;tquﬂhr@aa’n)fdodlment
and hetero(C 4 i2)bicycloaryl, each subst]tuted
they ﬁ%lBB%ttqftﬂtlﬁ s, exeh\angﬁ FlfRraRs e e PbY el e gl fthe

e t g
CRULSIAL Lt O SRSURBLLL Ko H g 5SS L, Bt
hayengt a site & @ canigk of fiond 0. 1[ 088G etbntool{empaemetes. a¥maller particle
.vari at on of the e enbodi nent, R i,s absent
513 sy b O cuBR Fikueah SOHORGE mARGURS CSPRYY Siin the
elddi®deR3 is not -CH 2CN. I n another variation of the
above enbodi nent, when Ris absent Qis CO R is a
t et rahydro- 2Hpyran- 3,4,5-triyl triacetate, and Ris
[083Hr og  IoNheye e gla‘qe@gl may g prepent om; the entire circumferential

argﬂggg Eﬁé \e%c%rg&eC%Qn F%th%r?&a@cgﬁ%g%t_g,nﬁl%dfoge&chaﬁlgeefﬁa%%af ?hay be

présht 2Bt iy |2pippeiondo the olrcurafegenal arday of aigerlectrbén RA one
is not -CH=CH Ph. In yet another variation of the
enhnsiernisdpherehangs éwtwa dngyhReptesent 1p sheofgrmppt pre gr more
S Y
L A, BRI U OO 13 A B
omekeydcirotide AltRBatigelppothe ohdbl-omﬁbmh@rees (5{1' 11he|16n exchange material

R booyTieT Sheehosel NaEIREKICOWHES 5 THESTR BBt aly
th@Bné BEmBFAgERY ndaz\h@% Pt SUMELREon WERLALOMBR LS.
hydrogen or” a substituent convertible invivo to

gzellrogen and Riois selected fromthe group
[0082si siniong catbodipenbghe cleetxgde Mgy ﬁ@hm@ﬁylﬂ@gy material at

lefsjblia%ﬁ}/a)llgf‘i ydo%xé/ ’Wlﬁ]l?& %{ o@lreé/tlroodgyandcg rl%%n uaI ?eipo{l](? ion exchange

mstetidli diyposed @i ldaSt)@{ KyortidabO§ Gurfhez) aff ihwelectrode The first and
car bonyl (G _3) al kyI th| ocar bonyl 5(0 3) al kyl
segend ioRyKeanEs taAls mayibe iyne or dhosgrity |in ogbﬁf ggbodiments, one

o AL e LK R T LSLRUSHOR 06 o

elam}oldé @ndlth)e athky¢lectivele enayarayk ¢i@ 10b eathayibe material disposed on the

ycI aryl (G _5)al kyl, hetero(C
“%99629%‘1)“ eyI (C _5)al kyl, (C3-i 2) cycl oal kyl ,
het er o(C 3 i 2) cycl oal kyl , (C9 i 2) bi cycl oal kyl
[obg3jer okIG. 3-ib 3)55’&&ﬂ/a@1|ccﬁuﬂfﬁéhon o4 sdpy @ptitor desalination device 10

hetero(CG _io)aryl, (CO_i 2)bicycloaryl and
lnfﬁeqhéfgbl(meli) ZTM é%¢€014} yicludesndgatviban p(mtg@; adgctrode assemblies

titut take ogset
TS SR o0 BatisBelods PRI I B Paptudes o
chanedvasdtide eddain fohecahove eakedl. ManfeedWi@BmR16,Shaving ionic
absent, Qis CO R is_ a substituted or unsubst i t ut ed
spﬁﬁésqw oneRQf the W]@@@ﬁlowthé%h@e Siestrade pssemblies 12 and 14.
i ndependent | yhydrogen or nethyl, and R9 is hydrogen,
then RRo is not pyridin-2-yl or a substituted or
unsubstituted phenyl. [0102] In one enbodi nent, MEKI
and/or MEK2 inhibitors of the present invention
conprise: wherein RO is hydrogen or a substituent
convertible in vivo to hydrogen; and Rn is sel ected
fromthe group consisting of hydrogen, (Cl-10)alkyl,
hal o(G _i o) al kyl, carbonyl (G _3)al kyl,
thiocarbonyI(Ci_S)aIkyI sulfonyI(C| S)alkyl
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(G io)alkyl, imno(G _ 3)al kyl, (C3-12)cycloal kyl (C 1
5)al kyl, hetero(C 3_i 2)cyc|oalky|(0 5) al kyl ,

WwW@eooB(L55¢ 0) al kyl , heteroaryl (G _ 5)al kyI , (C911¢T/U52007/082346
2)b|cycloaryI(C| 5)a|ky| het er o( Cg-

b | gal ky C
?SIég &?S L%/ ;%é&g 1“4( e%gﬁ‘g&é& thgd{yt § o{z‘%rlg(aél" S}bearttoﬂeast a
03“@?-)0@" @y GbaRl Kitkics (94pbanay yl dilheldiak G4L- wBkArids, a lower

-1 2) bi cycl oaryl and hetero(C 4-12) bi cycl oaryl, each

coee%ﬁtatlptytoé theoionigripagist at earepredio 1R fegsdostiRpp Hr eAﬁ alkestrated,
[t b
thE ARG, talof T inBHA% b AL ERCHCUTHC RS SIS okl of o
pcﬁ*ﬁmﬁmsttetlﬁlng(Df Thy (dte@'g&dha asfSétthy ) inbmdeﬁyaﬁﬁion E)hjh@ngeomytterlal
droxy, carbonyl oxy, alk aryl oxy, heter aryl oxy,
22&5@88%9‘1 Wl%%ﬁdﬂ&r%ﬁweﬂaér%%ﬁéé%%ﬁw Clegiy )
(G _io)al kyl am no, sul fonam do, im no, suI fonyl sul f
[Oﬂl'cg (Eﬁ:ﬁt‘a@@ lakflals & HChnehHhR! i‘l%trod‘éaﬁ@orﬁé(}l' (1§clude carbon,
al t hi ocar bonyl (C 1-3)al kyl, sul
acmva):élckrﬂobn saplfitenydro s qar@t)tapaerytles anthoo a@@ge%l/ 03rhpi phnotubes,

caﬁtéqnegg?& @3%02}) %‘%&gf& %I m]b(t%%\{) ot oglt‘f(zélo more %Pleregiy Examples of

cafibid §Cmalyahaliby bodihrat @ﬂ@ﬂtﬁ]}’ h{agnésuﬁﬁ %éﬁé/slsl,um and protons. In the
(C9-12) bi cycl oar I(Cl )al kyl', hetero

chgrging picpy i gdmnilarg 3ochar59cbtqa§4 tha‘( uan@p&§2é|maﬂeny in the negative

oIRGESE dP e Jed SRR AT ors ST M g e nosative

eldetibdy aIS)Havm(gC&gHtZs)eb(tlﬁngsOﬂﬂwcaaﬁtd cheagg®fnaterial 22 rnay also be
4-12) bi cycl oar yI each, substituted or unsubstitu
present pertindly gpethe skidseet Qe H’égattV@ qlestiods 1SupBy .aplethéa% of the

caHHtZ oSt aIII\I/g 'hﬁ‘tier a!l EQ at[lgésl'gl)mh Rt %beatﬁ%oﬂj Hﬁ% all}p"ﬁgsent in the
and/ or itors of the present invention
nogetiyr eleetrmhaeit&mnaynbe qarewln@cdt ﬁfdmf bemng tekpelpdouy of the negative
on%l HHS sel ﬁcted fro
IR%r B g]&*t@nttegtt%awsf iy Pfeseﬁt 1% Ry ign evgliingd; waterlal are
co'ﬁfﬁ ﬁl‘ég &6 bOhd amﬁ lﬂl@@ﬁﬂlém tl?e%’ﬁ&eﬁr%{f&lklﬁg i i 230from leaving
hydrogen; Ri3 is selected fromthe group consisting of
thhytdgemgzg n:lec(r@de i13) é{lh}eyﬂatlom gj;cdn(a@e_ m@)eatlakgzl also adsorbs the cations
t hi ocar bonyl (G _3) al kyl,
300% gﬁ%// ((:QO:IS&%% sul fnyl (G _3)al kyl, am no
io)al kyl, im no(O _3)al kyl, (C3-12)cycloal kyl (C
[0025]) al EBﬁyﬂlLarlttethe rp@élﬁv8eﬂ62:ﬁr6d@hssaﬂnl§w| IZlethﬁl)eﬁh Kykitive electrode
aryl (G _io)al k het er oar yl al kyl ,
24( l@fﬂ}@é} BPEYE Mg [ %@ _g§ ISR y ﬁb gt(tecludes an anion exchange

m ghél)r%g @é?lsogs %(l)s% WA 11@'&@’%%{ %;ﬂblz%yc Oa&ﬁ%ﬁ%{de 24. As used

hdneah,etlre( Gri3- raz)dmu emhmgd knaterial ChefdiR ) tar y Imatdréd ethat( € positively

1-1 I cl oar hetero(C .
Ch&rgfg) %9@?*&%@’{;}0115 B Stpe it Jheumerialh Btpcks the
sigglly BifoenfitRathS chﬁ&ﬁ @%%ﬂhéﬁlﬁhﬁ%ﬁdsﬁﬁm tb&rials for
group con3|st|ng of hydrogen, nitro, cyano,
the tpoeltlvequf;cttwld r%maycmpmdnwadsop aglikasd caldvDyJ gvaphite, porous

caﬂm} era%ilé ca 08%%%}? g yﬁegbo% %&o&ﬁ@ny%boq Hf[a‘ ocaEak% o lﬁbers or

coslihQink ofwb for dre thé&edofl OERddiMEs ob ahleﬁ@zlrﬂaﬁinléwde but not
car bonyl (C 1-3)al kyl, thiocarbonyl (C 1-3)alkyl,

lingifgedk nghlouancy sggpétat@ylpn @'ﬂl!ib‘fﬂaﬁﬂ/lo(ﬂc icadyoaptkyipn aggkihygroxide ion,

Cl-10 [, I

Ttge_ %51%} %()(?Hflygeer{téét%]é{l%%%%’z?%@] %( i&lﬁ%&%hﬁ&lﬁ%gﬁ} gfythé SOSIUVG
aryl (G _io)al kyl, heteroaryI(C 1-5)al kyl,
(CB-lZ)bicycIoaryI(C 1-5)al kyl ,
het er o( C8- 12) bi cycl oaryl (C }-5) al kyl,
(C3-12)cycl oal kyl, hetero(C 3-12)cycl oal kyl,
(C9-12) bi cycl oal kyl, hetero(C 3-12) bi cycl oal kyl
(C4-12)aryl, hetero(C 1-10)aryl, (C9_i 2)bicycloaryl
andhet ero( C4-i 2) bi cycl oaryl, each substituted or
unsubstltuted or R|4and RL5 are taken together mnth

' o, o o o . . M ~ o~



(C3-12)cycl oal kyl (C 1-5)al kyl, hetero(C
3-12) cycl oal kyl (C 1-5)al kyl, aryl (G _io)alkyl,

whedoengese/| (C 1-5)al kyl, (C9-12)bi cycl oaryl ( C PCT/US2007/082346
1-5)al kyl, hetero(C8-12)bicycloaryl (C 1- 5)a|ky|

-1 | k het |
ey 67 Ehe RN e RS 2 ASY BT Bopy 25 from being
expEHedlad)t af WHe, é)obﬁffve eRCEode 30N t8lthe Keﬁ@l‘sivg)l&hﬁ yeataaryl
and hetero(C 4-12) bi cycl oaryl, each substituted or

upnsubstituted, or R7 and RS are taken together to form

[092¢), psh ithqnghy 'the Mﬁ%eaegt Fenigrapfater ngmbpdigigny senbiodips fag 1o
efggarttﬁggﬁﬂgn%}’gu laéla %gﬁag?dgrgol %}ﬁ%‘ al fea%tspaﬁ%f}dwéﬁﬁr{ﬁe body of

drogen ‘or a“substituent
the olkvesdas d8end 24 ythe dort @cchymgeogaamalam Riyobd sresalt @cthe dorm of

o P JieoTgtheof eyt yrodt cUEh aa iy Baetiv sepisin 18 or

th@'ﬂoﬁ‘lﬁve @Qctrb@a Qh ké(tl BEthNeIG SHY. f Anam dRbodifcaP the 10|n exchange

fonyl, sulf (C1-10)al’kyl, halo(Q _io)yalky
m@tanaionw Q@naﬁ )1911 b@ypresqnhuntba bbéngf ‘(haele?s)radetsyIIS and/or 24. When
| f 3
eriepy Rt ISP Shfmeditia) B o or o SRl pr v,

ledst A& bbydsatefﬂfeélﬁﬁrgl{dce@ctﬂo%)a§ Yigbars! soyle( & the @aﬁbﬁé’ bkad the anions
aryl (G _io)al kyl, heteroaryl (G _s)al kyl, (C9_i

prgge@t ytbp éﬁdﬁr@@l Heardppbschaens ¢ the adsorption of fhe ions by the ion

0 (
oL B MRl B S ALt et e
subfate bﬁ (tKTz ﬁespé’c)tf@b be@ﬂtmdbsky As e( tulk2)har yurfachef @O (dn exchange
1-10) (C9-i 2)bicycl oar and hetero(C
maten@l)hﬁp%%q %Véﬂ?/‘l’le f@é&% iogy &é@t@@@am@r e%@%&% i tuted,
or RO and Ri0O are taken together to forma substltuted

[0027]UNSWRRL iih WrRehitiohD Qle 1A%l fleclel ANGe RMRABUERRY: arl REmilarly

present invention relates to a process conpri sing:
chaegdtais g @hacgﬁnfdh@ dlchtaadergay herdpoHedibwt duictid icnic tmpasuridhese

havi,.ng t he NHRI R under, conditions that fo
repeagr Bpt 2en dhe BleBERAST Mkl o o oVt rgase Ghe ionic
conBéHiakiBg it fR (fllufegéut &acﬁﬁe%eﬂbﬁﬁbﬁﬁeﬂt\hﬁ hedok exBAHAS material
having the fornula X3COR3 under conditions that forma

copplsdwith thevintifriyhehargadnionawhdire plectodeandioBargrendsaeepulsive
fo%%ggggfgw}evgnt% tﬁ%el s:i]rgll%i oD %eg i:pfﬁso %8{1%2@5116 de();{grgﬁgﬁ out of the

clegdest i ng of (C3_i 2)cyc|oalky|, hetero(C 3_i
2) cycl oal kyl , (C9 i 2)bicycloal kyl, hetero(C 3_
bi cycl oal kyl i 2)aryl, heter io)ary i
WQ%% cy“élrra%lygym%ﬂa Fﬁgt &r 8 empogimng o g;ﬁc%ﬁwpam@aéﬁﬁm&twn
deSAs s tlytlﬁgstl%edunmsfdgk%ﬁgolto%ekﬁlﬂaﬁgﬁ QRG{Re o§6 @ncludes an
substituent convertib In vivo to hydrogen;
el@mtoelc tamdnfoit}om thaeisgoofigurcd msad b aglega,‘tlvarﬁawpde assernbly in the

{ﬁuf:%ﬁ eVllﬁﬂ té‘? gsse ?S;aiu}( cctrode
hé %} lI%ﬁaﬁgln no, 36aI ég ¥% nd%y sullglglg%m do8 §]1é de 40

ha§ {0 @lea{c@4.23)'Pﬁé‘é/lleetrctd@@c@r&?ﬂ}i/\}e( 4]321(1;)( adgliinttgllk «charging step of

(G _6) oxaal kyl 4) oxyal k
the dli“flgﬁglﬁ ( @le 3;sa|'r5@jb{ 38 alsp flIWIIl e@a 3o Ry}han@ﬁnﬁ‘@rl@t}n the form

) 1 |1 oal k
ofl5a) %‘eﬁko)l}l e’xcﬁe 0\2664? gil)ﬁguﬁgﬁ%?%ucﬁ C?a%og) anI%e layer may be
diggoged &h aisapfaddkyt the Reicab@AHY, SuEh as Teaduliite 42 GBthe electrode 40.
2) bi cycl oaryl (G _ 5)al kyl, hetero(C
Inganepggpediprntartyq cation eycapngn layercmay becy singdd kayer. In another
hetero(C 3-12)cycl oal kyl, (Cc>-12)bi cycl oal kyl,
hetero(C 3-12)bicyc|oalky|, (4-12)aryl, hetero(C
1-10)aryl, (C9-i2)bicycloaryl and hetero(C
4-12) bi cycl oaryl, each substituted or unsubstituted,
R4 and R5 are each independently selected fromthe
group consi sting of hydrogen, oxy, hydroxy,
car bonyl oxy, al koxy, aryl oxy, heteroaryl oxy, carbonyl,
oxycar bonyl, anmino, (G _io)alkylanno, sulfonan do,
I m no, sulfonyl, sulf nyl, (Cl1-10)al kyl, halo(C

A A N\



formula: wherein Qis selected from CR7R8, CO and CS;

R4 and R5 are each independently selected fromthe
WQ@Qer@ap4is6msi sti ng of hydrogen, oxy, hydroxy, PCT/US2007/082346

carbonyloxy, al koxy, aryl oxy, heteroaryloxy, carbonyl

erﬁlq%ﬁl Er?}én og%éfc’gﬂ%l excgﬁp e‘%ﬁyer %’%}j_ gﬂ%%ilatl%lfjl off vnv%rgr n?dre layers
offkahe (onlff&érﬂhdﬁyéxch@@{ehﬁﬁtﬂlélﬁl hﬁth@hlllﬁysltrated ernbodlrnent the device

t hi ocar bonyl (G al ,. sul fonyl 3) al ky
36siyrthpinprludss : %B’%ﬁﬂk‘vﬂ elecérmiﬁ gsseably posmve electrode assembly

44 LA E%Cgés?@\sé‘édk trdd3 %%5%%8 1%?{ 'e%%i’ang% %'y%p}/% jh g surface

5theTee aaioyl e(xGhat@:&ihi@tlﬂ écﬁerbs&)nlmmyiﬂ aat ytl Kehit _;ﬁ)tﬁilliyylbrevents
heter o bi cycl oaryl (G _5)al kyl ,

cafipas @%gre%%/ém&ghﬁ PopiByeFlsetesci 4% cycl oal kyl |
het er o( C3-i 2) bi cycl oal kyl, (C4-12)aryl, hetero(C

[082910) "ﬁé‘ﬂs‘mn oy 20 IP‘P(EC|3oaar Ykos8REctional view of a supercapacitor
het'er o(C4-12) bi cycl oaryl, each substituted or

degrigaben idevtced)2 prowg btrbiiaassRmbiing OfR5ndr @6 émdhustrated.  The

|nde enden ab n,the atoms to whjc hey are ..
g in EREFe Hr BB 4 BTG B R PEetohs miThes ation
exbnﬁlg@rrﬁatsnamnsa@ ds8d oafthb ¥EHFRQETD oh@kefcgadiv Q¥dtiode 68. The
am no, i o ali%lanlno sul f onam do, 1 m no,

cagign feesﬁwnge Steri) |70 o1 ba Gorangdyin, thy afmasrq of ajlayes|qeys membranc.

SEALHETIL A5 LA o BRBEPRDLC, poive e 4 nd

anddi mh?@b rll[lﬁérlazt(llqﬂdlspomdm( £hurB)al7R¥lf the positive electrode 74. The
C3-i 2)cycl oa Ci
1%&06%é&sﬂnﬁziﬁcweomekw(@cﬁ@)@ Rgerialy 7 prg 7P Prapkkypides, as
r
%Eée?irthﬁé’ 11%%3&%(? %E?%glﬁyf@f‘gl@s? ﬁﬁ%%%@%&h&i&@%ﬂnals 44
anﬁ)f(,?ymrle miaﬂpby&d, othetlgrtbe Gdc |of)l&ydbcﬂaidle§/ KHo a(1d348|t]2a)tamrq/ Exrased to
hh%ﬁg g _io)aryl, each substituted or unsubstituted,
t SH'ﬂnthat R is absent when the atomto which it is
bound forns part of a double bond; and R7 and Rg are
[083@h | RdsReAFitYntS elcedlib@ebdbs, afich RS WcRYBeCAN UL t6-NGd 74
of hydrogen, cyano, heteroaryloxy, car bonyl ,
mapk Pe entrdened. inastcked atrbesmies in ansupercapagitor gysalirgticandeyice. In

st cgiie(f(l) g%?éﬂl%g,aa[ k@f&% 8?%10 n@all Cgf sg?lll IGE% rode(s C1%ay Qg g slégged in the

fotrhiofcagtieknyFrfier 3gmlnkylator Sikyf l@sﬂ&ﬂsﬁ@ed %kﬁizééWeach of the pair of
sul f nyl C| 3)al kyl, am no §’C1 10) al k%tl
cleqtiodsy CFonThsl RypOse( e3purstjcaiien @élakw{l by-dsyigniggtion, several of

suﬁgicglgsglglggf)%@@%&ﬁﬁlkt}@ £ %@%{%ﬁ%@% I?Js?plréw%ehsoéo? WX inlet

antl-chiflad. Kiyll one keetbedm(«@8-th@jdet diyjaidoany bé p‘asmecsbhabugw the stack more

2)C I k h C3-12 | oal kyl, . . .
thé%nﬁg%yﬁv‘gfso O@Fhagt?gg Oq% rziazg/ < fl’s%at% éir:ﬂ%nze the liquid to
pe@r@fksﬁo@ &' d/ésnaln@tl@sfe%(cg" clialjg@l %ﬁé’dles (Ig'%nb %}Iﬁioﬁﬂﬁén@aar Mhrality of

and hetero(C4-12)bicycloaryl, each substituted or
paime{iblstiredes aday be aRAN@AL iR Stak esuch st the gatrvweroftame pair of

cyclfRgay B pthes adisd TRRE R sbe DESGAETE MR Bl mey

bef AoWedRaPhssathrcugh AkkbEIBctRIR airk @é:»?e?-e],l dmesqfwor@ e @R tof the
the present invention relates to a conpound having the

owtlgt.-nul a: O wherein Qis selected from CR7R8, CO and
CS;, R is selected fromthe group consisting of
(C3-12) cycl oal kyl, hetero(C3-12)cycl oal kyl ,
(C9-12) bi cycl oal kyl
het er o( C3-12) bi cycl oal kyl , (C4-12) aryl ,
hetero(Gi _io)aryl, (C9-i2)bicycloaryl and hetero(C
4-i2) bi cycl oaryl, each substituted or unsubstituted; R
is hydrogen or a substituent convertible in vivo to
hydrogen; R4 and R5 are each independently sel ected
fromthe group consisting of hydrogen, oxy, hydroxy,
car bonyl oxy, al koxy, aryloxy, heteroaryloxy, carbonyl



(G _io)al kyl am no, sulfonam do, imno, sulfonyl,
sul finyl, (G _io)alkyl, halo(C _io)alkyl,

w@ 20080#085¢ Ci _3) al kyl, thiocarbonyl (G _3)al kyl , PCT/US2007/082346
sul fonyl (G _3)al kyl, sulfnyl (G _3)al kyl, amno

'_i [, 1nmno(CG  3)al kyl (C3-1ZCCI aI.I.C .
Q5o Moy & SB)bet of A e e L ARpaoR devic
80ar YA ddvide®0ahKiilies HpdiesOeEdtddasseiliky havmg a negative electrode

(CO-i §2bl cycl oaryl (]O 5)al kyl , hetero(
asgerly 2 cApd] 0pasith e qul)ogp @yqembéx:@ét i e @@gqﬁme@qctrode assembly
C ey
82;@{:1%893( adl(%a'tl)g% %%Ftl,r& ea@ﬂa’glr%%d*l at]ﬂg)% %gé’ﬂanggﬁlsab 118, 1ntth? fod*m of a
mpmbhane 881 dnldahe ﬁlﬁ;lﬂl\& dbsedt SWhenudde Iﬁ)"sﬂmb EIECMMG:% hdving an
.S bo ndforrrs f a doubl e bon and R and R are
ané%?@ﬁﬁ%feep@ﬁfa@ﬁlt ’W & dPEr Phd MG NE gl B ﬁleé@ﬁ%qeét%n@ld 92
ar@ h?/k’lgﬁl &ibulatd@RBm hetie 6@1%{: Q&Mplogﬁ@bé}pﬂsulat?r 94. In one

y nyl , am nocar bonyl, am no 1 0) al kyl am no,

enshddiroergtimitio s:atldmlcn ond auioﬁu:m pbl,ynstu loff i thy laniopChnd o3taink ykchange

m{l]t%:rl %26 % ag/ lb%)cgla |o %ﬁﬁ%%{aalfk llgsiléﬂqyg ly. Subsequently,
appHlihdul &egms}@ﬁﬂﬂétureaﬁ?a Cbu@&lhel?}) Bhiewd. . Next, thle ionic polymer

|mno(C| _3)alk choakI(Cl 5) al ky
COﬁ@ﬂeﬂeD%T@OSS Ry d’@cqll@mlsk@/ Ia(ij@pen?g )tglak%placerdﬂyto( {oirmi Ebﬂngghannel

Tlﬁet fod 8%@/3%( ! gZ%%r&/ncg’\émgnt( e satqryséﬁge?[séfggor-n)ay beycLSposed
bedy &t ek etroddiebefoah G %allr Drceduoat kigbomblics. The provision of
(09 i 2) bi cycl oal kyl, hetero(C 3_i 2)bicycl oaI kyl ,
hayvimg 3 @pam mOﬁ@l?éy TolCTICXERANgE yateTabompy sy @pssayiy process.
B RS P 1L M P8l o
tha mué)&haﬁgetmateml ftms tixsdledtteided The mghdufr desige chaly hetcoRBucive

i.s abs when t atomto ich it is bound forns
t%a?rﬁa%‘g cqmPGUBIdIBHHEL (81 SEFUPFSCHd WAEGATHE H Mappctured
sePét%% tspalc'éf’s‘;—‘a% ligRef ﬁ{daéa%r {o%a%dféC{HBPé{@&rddéy 'ar\gmte@eof coating

I'a>wherein X5 is a | eaving group; Qis sele
méthodn ORFRG: apladd GSh 4 dandcorting, e bkde hcdatidgpepigntdaping,

sel ected from 0 nS|st|ng of hydrogen, oxy,
RSy PRl B I RGR Ty oy, het ef oat yI oxy,
carbonyl, oxycarbonyl am no, (G _io)al kyl am no,

[0882]f ONE:EnEHD |55Vst81@s fzﬂjﬂcﬁ&ﬂ)ﬂl ,accfdﬂdiafﬂcé%}lth this eoht)dahkitlyielded
halgu(;1 i 0) a(@%/ car bony lgtﬁO 3) al ky
tethicadiar Banyidiaaie tphtheyuse 10no¢13¢h@1tge myigrighy|result in improved

o RG] et TR B Ry Pl dssipgon deviees 1n

ontedrasaalrGeid; the) eiyc:thaﬂlrkgﬂ;t(u@e &) thk Kyt exétayipd &aterlal disposed on

th? @é:oer%egllnlé@%g A 0 '@'er 5§Q v q%a%!gek ﬁéﬁr%rpé)( cOhm cm” to 50 Ohm cm”.
a I

Inﬁoeﬂeée)rngd 1%1&1?29%5{ 191;9 (ﬂ*a@{ %lgl 2§le %géélf E%ﬁ%’é material during

th eipelrau()ﬁ)df th@)dbvmyclfbmlhkyllmp(r(ﬁtbmeﬁ)samyy be achleved by polyrner

seBRHEL GE s e i, el ) P S g einep it poth Cattonic

anll SMbledoh RRENREe ARdeRiameyediel b nEEReRdRRN n aB&MAtison to

when the atoms to which théy are bound formpart of a
crgjoping dsdn@ne Fafu the gwbeutienic for itivhie lgncmphmsmgherlmlg The

dr oar

in oV h R PR Sy Ty Iy 5t 8 BB ke an
hal o( G _i 0) aI kyl, car bonyl (d 3) al kyl, thiocarbonyl (d_
3)al kyl, sul fonyl (G _3alkyl, sulfnyl (G _3)alkyl,
amno (G _io)al kyl, imno(GC _3)alkyl,
(C3-12) cycl oal kyl (C 1-5)al kyl, hetero(C
3-12) cycl oal kyl (C 1-5)al kyl, aryl (G _io)al kyl,
heteroaryl (G _5)al kyl, (C9_i 2)bicycloaryl (G _5)alkyl,
hetero(C 8-i2)bi cycloaryl (G _5)al kyl, (C3_i
2)cycl oal kyl, hetero(C 3_i 2)cycl oal kyl, (C4_i2)aryl
and hetero(Cl _i0) aryl each substltut ed or

L T 1 . 1. i —~ o oy T .



am no( G _5)al kyl, carbonyl (G _5)al kyl ,

hydr oxy( G _5) al kyl al koxy(C _5)al kyl, hetero(C
w@20081¢0566¢ oal kyl (C _5) al kyl and (C3-s)cycl oal kpdT/Us0T082346

substituted or unsubstltuted In still another

ariati.qn above e
onf B g osRfebnBize TnGORY S Re s BT <Snge mygeriat i
thekletedde3) al kyl , (C|_3)alkylan1no(0 _3)al kyl,

di (G 3)a|ky|an1no(Cl _3)al kyl, terahydrofuranyl(d__

%ﬁlkyl pyrrolldlnonI§C| 3) al kyl . ,
(0033 12z Jni cﬂnﬁyle psodigyetic yHhe ﬁ‘}laffnéx}fi%(ﬁc(lqucymog khen- yReregpacitor

OoRSreTeS (7% B T R e e ey mhe cument

efﬂ&mh@yh],aytbet Goaﬂ%tiaﬂﬂfcbtoZlﬁe and@moxh tomexcharzeyma(ecBhl present in the

3) al kyl, . . . .
el#tr?)éeny a8PRPRYy | s GRFMRYI CYSSys1 KehaednihofePrdsneg Kyith  this
en%odgtﬁgt y%él@éd(ﬁékt%kdlﬁy {V(lfé'h 1{%&1@&%3{ khat @Hh&?&a@ iR lakunt of an

(G _3)al’kyl sul fonyl (G koxy(C _3)al kyl
catlml @athilng@i imrateyrad eyiplqy@d 1n g)emlwrodecasmmlm Ited in increase in

o Shee S, T EasaRte (PR bt il R o
th@he@A6H ell’]‘ctrbﬁ‘@ln&ﬁ@\f&nﬁ@ib@%dﬁﬁ@t FoRBLhnvAE,| fof tlférb%tlotﬁei_bhange

is selected fromthe group consisting of ethyl,

mggedph/loading it F me/gml di eyt eff@@?%ultsy‘}o p@fﬂ]@ﬁo@éﬁh? cation
t
PR SRS S s BB e, for

capiyti ERtHad pd olaydriabtoaying df Bﬂﬁzmg/icdiz myé emtdny kfficiency is 70 percent,
thlazolldlnylethyl hydr oxyl - propan-one-yl ,
anddphthe )Qa‘rmlb%ﬁalgﬂﬁ:emVprlalB% pf 7 %@gkﬁ%@w efficiency is 75
pé%&@thoxyacetan1donethyl t et rahydr o- 2H |
,2-oxazine-one-yl-nethyl, N- (et hyl sul f nyl et hoxy) -
am nonet hyl , N-(net hyl sul finyl propyl)-am nonet hyl ,
[0ﬂ%4]hyl Siolifadpy f@t hesiyve tehegirpdd, nivblerz obi aipn caxehqngeemhgel’ial is

di.hydr gxy-but anyl .and is aZO|IdI - one- met
g O3, B e8RS o FeReht oriePHiS Yhihan Bhion exchange
m&eRAdiRHpfoy@AdinV & aklo@hs of R2.3 Smg/@hlécﬂh@dcdl’f&m dffiiency is
group consi sting of hydrogen and a substituted or

appresiasest for 2t eetoqnG whyrathi yinion| exchange heaterjad ris amplt@d l@fdn amount

3799%91{11{ u?;t?gtueﬁfglglggﬁ W@eéesrt‘%nd {Ikﬁ%th%]es hega: IV? elsecé‘ode

andnRishiee cVatiods bplogfthe &ﬁhemhaﬁgeernaﬂaﬁule tﬁ@b@@bmfﬁcﬁexﬁpdnay
variations, R5 is nmethyl. [0138] In one varjatiaon of
beggher shan the 1%59@9@9 @hﬁ@@nmﬂeﬁé clgeiradst PRy ar ip@ exchange

rnét% aqg.tlﬁ%ng %gg u%l%yﬁllgca(ﬁ 'o?gé)&gsngé %(t.gﬁ?g(ﬁ{ﬁﬂqﬂgr m? on

u stltute ut e n anot
thy posidive ehc‘mtﬁdee anth cofpldyiey leosaencearhadhit msémhﬁoramcbhange material
i i In one varigtion of

vari ati ons s hydr.ogen.

Onefgé RegHIVE ﬁla“%%%fé’“ﬁ g “HE ﬁ'%tsﬁ]fgﬁ%nva‘} fimgre fhn SUppereent.
selected fromthe group consisting of hydrogen and a

(083415t | hlyn@ @n%diﬂﬁb%‘t‘ Retteioh WidR€l cédfduchi bdﬂyhlefs%éﬁﬂ)e tRpRYEd as
variation of each of the above enbodlnents and

thg gom exchangs, m@crial. Hedrebmetngf exemptdset gu@ugpmigmtsn&mlﬂ@el@fmay

in?légé %?gllgf%ﬁl ng ?%liﬁ}?r?otlie tn]%)"ot 10\;)%1 Illilegf’aili'lg blneﬁlc S off twlgeor more
thaooR € Tagtoe 4Rt Snaidh thargustbhionshlofde, i ﬂndame,r agen alkoxy, and
[0142] In one variation of each of the above
enbodi nents and variations, Riois selected fromthe
group consisting of hydrogen, hydroxyl, al koxy,
(G _io)al kyl, hydroxy(CG _io)al kyl, (C3_i 2)cycloal kyl,
hetero(C3_i 2)cycl oal kyl and hetero(Ci _io)aryl, each
substituted or unsubstitute In anot her variation of
each of the above enbodi nents and variations, Riois
not taken together with RO to forma ring. [0143] In
one variation of each of the above enbodi nents and
variations, Rn is selected fromthe group consisting
of hydrogen alkoxy, (Cl 10)a|ky| hydroxy(Cl |o)alkyl

o, o o o o



am de;
6- ( 2- Fl uor o- 4-i odo- phenyl am no) - 5- ( 3- hydr oxy- azeti di ne

WO beogasdsemnyl ) -1, 3- di met hyl - 1H pyri m di ne- 2, 4- BCDH82007/082346
6- (4- br ono- 2- chl or ophenyl am no) - N- ( 2- hydr oxyet hoxy) -1,

3-di net hyl - 2, 4 : : .
Pl S o e somying, gristieln e s sPRINath ethe form of
cotifigs chi’t‘hﬁ?oﬁtlffé dlegtefeenyl ami no) - N- (2- hydr oxyet hoxy) -1,

3-di net hy

di oxo- | 3,4-tet rah%dro yrim di ne-5-carboxam de;

[083¢l4- blﬂloﬂ%erzswht)meﬁ eRPE i HaTe- 1N czc%daﬁt&g/a?lwam may be

-limit] les t
erbgh RO Sichunge sy o N imiing el o oplieepguctine
pobyrhérs embhy nyé¢lude fal henmoptienyd, srrandpmNedidlymel; ax getth Oﬂp@lymer

, 3-di t hyl - ..
ané/ozi aﬂﬂgﬁb qVPOéyr%% “TherSonnlyatcs B b5 apiedue of onp 9% Girg donic or
nog-l()ﬁlc%sh&ﬂé@ PYth- el Y dRRBRN AR ROhoNbrh & ¥ AL B or
mdl?lermnmt TRNEIrO RS Chtich, Sxchangst mateyidh. oy photheli erab&limanty the

10%10(150991%66 (B SR L B PR SRS ORI 8Y (G 40 e gnee
m¥¢841NORYe) ivh eRchange material may be a product polymer of one or more ionic

di met hyl - 2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-carb
MeRAR§Tele Exarnples of anionic monomers include compounds such as sulphonates,

ph%s@lg %ﬁ%%,;é%'oiﬁ t(eg fbhl%?ers "¢ LAABRREIN! 3R Q) o g Yieof:

E)&,ﬂﬁﬂéﬁ okentionie, rﬁorﬂorhﬁb xechyddr ity loff Pridiane amigs) feyadargdamines,

6- (2-fl yoro-4-i odophenyl am no) - N- ( 2-. hydr oxyet hoxy) - 3- (
teljlaﬁyd,agwgpét hyr) _quarternafy ammoniums, iniidazoliims, guanidiniums,

p}{l)rl)gigﬁl{u@g,! Gr2oftibiHa®BRs bf BvodordndRith &by rT@Mﬁﬁﬁ'ﬁtfg &%nélé’é%f Bon-
ioBic(Roticthesthyy amiluty) etyteyk) a6yleBsf metreorylaten daptienideaniinyl

pyrgi)uf tVS%}HQ,g%/qT OX et no XIL%) gjlege&)%gtﬁ%%s: h%rld?o)ggralkyl cor%pounds

sﬂ@x&r?e'sfﬁr%ﬁﬁe 411’1&1 @&ﬁgﬁl@t’%sm\ﬁ}@)of mbrStdiget hyl - N- ((

1- et hyl pi perl i n-4-

%msthox 24d|oxol 2,3, 4-tetrahydropyri m di ne-5-
[o)éa lboxHra thaic- conductlng polyrners may be a cross-linked material. In an

exgrn&))ﬁn'§11 %F‘b%df}f%n@yi s ?LE%J]B())(l}{I)s?yrgﬁey Ldirind Zeifi iy %ﬁl%loyed as a

cakipid -ckichaigh yinperialm dihe ecrass4(1hk¢d3bbly€$t}@9@ sulphonic acid may be

cl opropyl - 6- (2-f| uor o-4-i odophenyl am no) -1, 3-di met
fom)q:c{ by seagiipg sfyrenc sulfonate w1th N,N'-Methyléne bisacrylamide in presence

2, ah ) carb e;
of ? 24’1%1 151.18?0_ ﬁ[ﬁl ogg%ﬂj@qd%xgrﬁﬁpﬁeg ?)KI- %@zﬂbg may include azo bis
1seHuyydDthyleyaicbﬂmhgdy) p&op8ddi melthiey beaction may be performed at a

teéﬁgra‘gulrg Xl% la 2rar§ge otfetfrro?lllqygd’d%glye dlis{l]lg_ t50_ C()%r b(i)e)é?ergs d%;elsius
Slﬁ)sécﬁleﬁily'oa[ Qrift cbﬁ’@r%obﬁ el S8TRY adid 3nsll FELPYEdNH Breetidttrode.

- di ox
Tig, qumgday@fhlyldy dpyfumhmdhmecsat:aru@mpamm in[0 B¢ dfnfrom 30

ti | f d
R R R0 FEbcElhen Mo e PR Tori T B s coss
lifkell ﬂdlj?ﬂdlrﬁ&h§10amlnoethyl-rnethac?llate is employed as an anion exchange

(R -N(2, 3-di hydr ox?/pr opoxy -fluoro-4-i odophenyl a
mgferigl) -Thezross-linked polydimethyl- armnoethyl methacrylate may be formed by

re%é);[ﬁ%t gt\éﬁeﬂ%’I-Aénghc%ﬁ?yl-mgthg’c‘réla&e()vl %h}(ﬁ(l Qﬁg{hylgng lﬁgac?ylgr%{({% n

6- (2-fl uoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) -1, 3
-di net hyl - 2, 4-

di oxo-1, 2, 3, 4-tetrahydr opyrjm di ne- 5- car boxanmi de;

6- (2-chl or 0- 4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) -1, 3
-di met hyl - 2, 4-

di oxo-1, 2, 3, 4-t et rahydr opyri m di ne- 5- car boxani de;
(R)-6-(2-chl oro-4-iodophenyl am no) - N- (2, 3-di hydr oxypro
poxy) -1, 3-
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hem succi nate, hem sul fate, heptanoate, hexanoate,

hi ppurate, hydrochl oride, hydrobrom de, hydroi odi de,
wQ20vpdes%6/ et hanesul fonat e, i odi de, i sethionat ePCT/US2007/082346

i so- butyrate | actate, |actobionate, mal ate, nal onate,

prﬁ%etnﬁgl?ﬁ ?gg{f‘oga %hﬁs ﬁ%}%}a? gtgan??tﬁ E)%g Bﬁ%e({ aﬁ a%ernperature in a range of
fr@m BAPddchetk angsitl fopmtearcdy CalbiubatSabsdaubiitBl @, thiXedadihg of the
oleate anoate, pectinate, persulfate, phenyl acetate,
PORYBPIEGY g? oppléssaem thepghesdioat d, he ﬁhl@%rgﬁs@ ehfhe eging may be in a
r
rolSt BENERT-OPOL A B THORILERE, b e LlBn HG e fpered
baked om tt&oalmwla@blebmcplhmduatv@r afjxle tonea;csm msterial. Also, it is
soI b|IL in ah sol vent but ot herw se the S Jts
desible i b i changr matih gt iy ety SRR pBlerigboth
M&ﬂgmﬁyaggggrmgﬁlthe present invention.[0181] Wen the
compoun the present invention possess a free acid
form a pharmaceutically acceptable base addition salt
[08381 belnpme patbedinnﬁ}lt,rremmgﬁg anhiee Witk@ngpdxy ok thew fludtéraizing

ngferppgmeno oot P ERTREEN s lonls PREERL e a RAPF S Fanes

maetial hyhexhbedinkdhe! M hhiRErO BsisicdBy SAGhEM Adf 5 percent
1'i thi um hydr oxi des; al kal i ne earth mét al hydr oxi des

trigihylena detianing kTERA) ead ¢ mhoh JBmssdcaeenoxal agarousniolion. The
mgzlttlfrg)ﬂ gﬁl%?d Sntg a dr&oetl@c‘?r%dg Mgl I%?e%&é&% & S%B% ﬁéﬁ% lﬁ@l‘[lng by, for
propan I OuUs organic ases

exaﬁ‘lp&n |pwmtgyﬁhr mom atpd tbeftpeehtme ofdi 0Bt depnes é@ﬂlﬁ&s arﬂzhs step of
N-net hyl gl utami ne. Al so included are the alu

plagipy egpiNieoR Siesderiade and henbing espgtrads FephegRpeated several

tlrgékf th&ﬁltrgﬁﬁl% aDunB opEattolﬂeerﬁﬁé%q‘%latbquaé 8"l ﬂﬂ‘é'et&‘c‘rode In

ut are not Iimted to: coppe erric erro

orlei dnllbqalltmentagﬁtﬁ-féleamg ﬁﬂrﬁg}@mode afrangaparatsre qtth(H)sd;aglnfms Celsms

fsqgluntan a Organi c base salts includ

0% 1 BSYS| M Eaofs s SWpiFd Tora BPttntanelgefeo%wlzsﬁae nine
orb sl | 36 XTIy cRibBainhdntt R rfHiZA88n 's%lrﬁ’%} nglude applymg an
natural ly occurtring substituted am nes, cyclic am

cthylchcbati litom kavdimhgel ofesipasentel .d- dlbranlgrmﬁetanedlone on the

el%%t | ni% %ﬁ@{}fr:% dgﬁgnléio {&gn Legg‘rt)% eﬁ]f'g f%]jectbd to sulphonation to

1ndb@t)b@|sﬁl'1bﬁl§1y1b iduPEin thd RinNRORIngFInNRerial. Subsequently, the reaction is
2-di et hyl am noet hanol , 2-di net hyl am noet hanol ,

allomiedriel RAFIse, ostIymanies afiene, thavelechgdaraphlsl ringed using de-
wﬁfg&ﬂﬁ&g&pgﬁ&&&ﬁﬁ gl ucam ne, glucosanine, histidine,
am ne, | so-propylam ne, |idocaine, |ysine,
negluntne, N- net hyl - Dgl ucanmi ne, nor phol i ne,
[0p3Yer aRéfmeingptopEIG d,ne mgpleddy afrinmeinge 8i prdym@r ogdingeof an ion

@H.'Hggte oA 1sn lru(s)‘rﬂ,tg(g Jétptbf: ghﬁgﬁgtglgﬁgllbf)&ngetn{ Itl?et Ba/lglr%rgr Qoeatlng 18
fohﬁé’&' bOAN @Eﬁ wtﬁm&eamﬂ amﬁt%()ﬁ&ﬁ&e(trh ac&lrodd. t Aé'tﬁwkd% a
be recogni zed 't free acid forms wll typically

Odiylflérezabfer mattetrheu$ fomgpieot ipvavidall t Ther pdymoneabbamaitarial may
ﬁ ropertles such .as solubiltt&finfgoLar .
mE'B ?/l:%ltc ° rtﬁ’ﬁtlotﬁ‘tctt%?%néeés (U QLI GOl ¥HE of gon-ionic
parigiy pdlﬁﬁél%ﬁlpb%rrﬁérﬁ gomiciof nbAidHEc Eohpleheey ?M&ﬁt@ﬁ@&i ®flymers,
the present invention. [0182] Cbngounds 0 resent
orj go@hinateng Kt teenpr i merchakdreotn t Poterrllyo nWh¢Ih|mngdlng the

pog}ftﬁyrffzsaﬁw anlqtlﬂq}lg rf&nné ?ﬁ#&geﬁyﬁbgo?rgegp ?12 eﬁ’flalq Céoly)nerlzed

tert but yl chlorldes brom des and i odi des; di (Cl-4)
al kyl sulfates, e.g., dinmethyl, diethyl and di anyl

sul fates; (C10-18) alkyl hal4j des, e.g., decyl,
dodecyl, lauryl, nyristyl and stearyl chlorides,

brom des and iodides; and aryl (Cl-4) al kyl halides,
e.g., benzyl chloride and phenethyl brom de. Such
salts permt the preparation of both watersol uble and
0|I-soluble conpounds of the present |nvent|on [0183]
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art, or will be apparent, to those skilled in this
art; for exanple, see Rem ngton's Pharnmaceutica
w@eiosnessq Mack Publishing Conpany, Easton, PaPCT/LS1007/082346
Edition 1975. The conposition or formulation to be
dm ni stere n vent ont ai n f.fi.cient
W € 55F Tk ot MR By SO B PP e gt e n an
ex%ﬁ@l@? MMbodnebnty i gryvidihgV the0 initilver ahyy tal@atindlgict Peoviding an
di sease state of the subject 00] Dosage forns or
ingigkpd Spannehsichedp kst ob ﬁgrquolétd&&)i Kight o fonghimyigpge cxamples of

R e T R

Ncbl&llﬁﬂtﬁ:t% coimpléssofngritabldiihitiadd maybsdladces sk ddobasyldnieiseand
descrlbed herein. For oral admnistration, a
'“§H§f§ﬁ§¥EQCally accept abl e conposition may optionally
conprise any one or nore comonly enpl oyed exci pi ents,
(08400 aSyrthlePrat BXREILE RNAINTRGEH  JobtherBaBlERatefial and optionally
manni tol, l'actose, starch, magnesium stearate, tal cum
crewtinkiensis!/etdnitintariiy dissoeddi @nspkyneotstg dammre phsie e The mixture may

oS Y P Tion el B S OMIGEP L | Ak TG ples of solvents

rng}O hﬂé‘lﬁd@%loﬁﬁé@mro%mdla@ﬂ edBbinSaPS Wraso dFANERIBercof. In
ry powders for i nhal ers and sust ai ned rel ease

oregihgdaneing mixturerpfaaternynd qiganol mey tbempboyedrmglagabignt. The
W%gfgt d{égtfrf)gg ag(?l%)ﬂ?tb g@gg%lg?&ﬂgr % {}75 tfr%ﬂ{s ’103%%06&1& to 90 percent.
A@cﬁhbﬁ}g@n gaset hg/dhmeax\ygﬂybremmtlﬁ pa@i@lm@nbwfhnidizes by bubbllng

. polyglycolic acid, polyorthoesters, polylactic aci
m%ﬁ B55BHEER 25 MsPRods Dfask 9P eiha PpYig Ven Bg%éeql by zelisate éﬁgolutwn
skl t
of?g@ 6!}@{' t%l 2%15316 t[nlgegecigaét t%ﬁ(b) r%:lr(%? Hn%glfq fﬁg ﬁl% dnl(t)l%{%? mn th/e solution. The
cofvei oy Mt vve |tlga”1p@stecrhay)be hcﬂtedrby dispng thieicbitaores jn an oil bath for
optional | 1-95% nally 1-95% [020 .

@R B0 B B I IRTLO (1 Do R A DA TGP in »
raR& BF E&RA &0 dé’gltegs @é[s'idsetroSSG B@ére&r @El@ﬁfs Hbhe ﬁéﬁ@@%ﬂtﬁle to 30

agai nst rapid elimnation fromthe body, such as
minglesadée Por-pelyaeiioniongs padeniedds incTénee fhervisdosity @ﬁltbe ma%te to
OLErther i ncl ude ot her active conpounds to obtain

&°red conbi nations of properties. Formulations for

Oral Administration [0202] Oral pharnmaceutical dosage
[0Do1)Ms Stty¥ediRnB® BregolymkriZgabn,ahe baditinthy Hex@amelee®dab another

solid dosage forns include, but are not limted to

conftest At boghsiPethe rig-aplyMeEzedprstais (CRatES AR dheseleqindg to form
| f t d

o BEEL T80 SRUERCO m AR, P Sl G8PEFSRS dnoun

coamr&ronnal- aadhg dachmqgasr sededse dasvingf dib wpatoas, ed scrExapphtass. At

bl%f,kaﬁ@éf) égé g%&é %l Ud<$ to d gréos}n&m t,(?fgtgla ?(515,] gxc%aggeuhl%tserlal on the
1QQRAET eHYSRE BPLuREqRint €6 CBaREMe Edt e Bt
econblned ﬁ?% o? eﬂ Ph red |é%t§:knog% tgﬁ%hgse sklfP%&ﬂay
infikrathentathe poR0S materiad erftthc relestrodelianedes) acompositd slectrode
ccarding.to th rese i nvention are pr qui
G e R of o B0 B hap SRl s HrésgPh B i Fufee of the
clddi@dt ahl at Sortitn bf e oA RethBEe mdt@ues pRBsht tWithih iheeclb@ybde.
optionally contain one or nore of the follow ng
Inum@re@mOéﬁn@lt b coonpownds dome pydiladingtherpdeatiiode man oven at a
te{%ggr% cl:r% Hf %Ilgléeo@g‘fon?3g d%ét%&e ? l§tuI cggggi%gfeesa ?815161115 for a period
flavoring agent. [0204] Exanples of bindérs t hat may
be used include, but are not limted to,
m crocrystalline cellulose,gumtragacanth, glucose
sol ution, acacia nucilage, gelatin solution, sucrose
and starch paste. [0205] Exanples of |ubricants that
may be used include, but are not |limted to, talc,
starch, magnesium or cal cium stearate, |ycopodi um and
stearic acid. [0206] Exanples of dlluents that may be

e e



Dextrose and Lactated Ringers Injection. [0242]
Exanpl es of nonaqueous parenteral vehicles that nmay
wWopiososeEsd y be used include fixed oils of vegePEhUg2007/082346
origin, cottonseed oil, corn oil, sesane oil and
nu n1cr bial agents in : :
orERP 3L SRS P BB Seh By st i o
raﬂ drd 5pae &ﬁcalklu@tcevxaﬂégre@r@alslwrtl cularl'y when
e preparatlons are packaged in nultiple-dose
con ai ners and thus deS|gned to be stored and nultiple
[08#31qudts - Odllpgratesiopethod of aasingsanoion s ehange mprsereal coating on
{
e 1Rt e RS s PR RudEl R B) gy rosin
mnwmpﬁﬁodehmﬁrd%yhanzpowdacmdybsbemﬁmnnhbmamdwab The particle

be | koni um. Iorlqg and ben % ni um hIo ?
si ﬁ‘d’%ﬁ? C‘E&%‘ﬁﬂ YIRS Sy r&%é% t's PRat=*Ey @58 Gegpercially
a\ﬂgﬂ%lé‘ @aloﬁpééacﬁmg%%gﬁg &8y ARt e VIBIRA. I TEXRIPIE HAWEX 50 and

ffers that nay be used include phosphate and
DEAIOM K -14Ex dimaingdesoff mmolscuacﬂla(m@llabiatanmye@éalu.gﬁeldzsms may

oL Ao PRE TN B o BAATEATERE' ph 388 . e i

behyebcesbl ool fucExRPherlOkizs Uﬁ)p&@ﬁiltﬁzﬁl 30dmiérsRefesd. Ndn one
agents that may be used include sodi um

ergbpdiypsatntichighiaanpy be sebickipd rt@wﬂrr@wmg fast hprised phi2dwarrs to
acﬁ[&ge Qt?é %!r‘éh%’%ﬂn%}{%géﬂ&gggk?l ncI U@B«lslggf YSO %n%iog dfq%/\ﬁgﬁ and

de&@)nzed\w&e@ uefir@ed ngltemathdal asmplgyiagantitafle satait nha;znfsrm the
i ncl udes EDTA. [0245] Pharnmaceutical carriers nmay al so
SUSR'S®Hal |y i ncl ude et hyl al cohol, polyethylene glyco
and propyl ene glycol for water m sci bl e vehicles and
[Oﬁ@ﬂ' unTﬁEyﬁﬁQ)ﬂyd\@el hy g @b ef k& d@%tﬁlzedcxlvﬁtéf & 8% Ak of from
lactic acid for pé adj ustment . [ 0246]
1:t ¢md nt Adblook 162, abinerhirk metrixi mattehel 1padéent rthf suspension to

fornul ati on. may, be .adj,ust ed so, that . an ect i
folgh oLl A e BRI RSy il Pabiyh MR siBMene oTrE)
ormwlﬁymhe pRoPlde APV herideshd@dnBhee B8Rl i@d Galer emulsion
effect. The exact concentration of "an inhibitor and/or

fotros Gherothsatiasees (b Ieichl bindet iy raspgss ruthervaiefs o g, resin i
h I
LN R TR0 000! AN SILBL LOOIIR 1023 defiod o 5

mﬁm&@ ab atol ahisitoyay H@alqga@ﬂxag&dmnm@n Anplouk & ;14 ath¥ ihdmogénized
a syringe wth a needle. preparati ons for

migipE At eretd adhe slestroda: J;h@ %)H'@lﬂg allab &c dprg by employinggrocesses,
t e -
RSBSERRAAE 5 ek e bl AP Ll MR AT GR dPtce
mﬁymgcahmymalﬂﬁahapemﬁgaabMydefm@dhém&Mﬂgsage IS
fornmulated to contain a concentration of at | east

t 0.1%wW bo 0% f ly.
OBl . oty pPediTeRe Mkl oo i erifio s i REf b ion
exch&pehaddrial TO R rin Ak Bick@6ddTRY 11&@&2%6’([‘111”1” 1€1. 1 gthe@ctRRcludes

or may be divided into a nunber of smaller doses to be
pravidingi gtrean@cpoatder ribleck all18).0f Thd mesin powider Mebesp@mdlercwlly
necise eqan a f at ment.  wi |
avaﬁa?ble AR t{gd aBovew] ﬁ 0% Iq IEIO(?I l'%{j fAV\,ﬁféFE lg{)’f, f re 1n wdecl)r [oay

bd lﬁo@@seﬁmo%aﬁdeyth@gmﬂumes@ﬁ@r eslt blbéle 1mrarblﬁdieraamd celttiaﬁ fsource is
vari abl es that nay be determ ned enplrlcally usi n

addad v theekesinnRpvistes tte o agpixpifeexkihcaypdas sy nglyfs .aay of the
Vivo or in vitro test data. It is to be noted that
concentrations and dosage val ues may al so vary with
the age of the individual treated. It is to be further
under stood that for any parLLcular subj ect, specific
dosage regi nens nmay need to be adjusted over tine
according to the individual need and the professiona
judgnment of the person adm ni stering or supervising
the adm nistration of the fornul ati ons. Hence, the
concentratlon ranges set forth hereln are |ntended to

o o o . o e " o o o



particlar, the conmpounds of the present invention are
useful as MEK inhibitors for a variety of subjects

W@ 2008/1405humans, non- human manmal s and non- manmedBYS2001e82346
optlnal dose nay vary dependi ng upon such conditions

biffers iRLea AR Pt Sl R Gy SabBionr iy of Mok TR aaing

etBRRC td the npikARE FdrhBS: Mistel MEneP@tib IbG W eaght GFMROMDAURINE Ethanol
used. In general, the daily dose for_oral

is dipr#iestof Atonh:lite 1ah Berthar, theoasie westigred for a apiied ofspminutes
k 3
o S it O R b 20 oy i

codtweoncﬂue dneregu v&lecion t@ f@nngieeeledmdej Sttheadoatiflg iayi tn: done by
n;%iltl . 1?or 3) portions ada%/.]{rl Combj nat i on
%Y%%}PW{CG%&] sugh g além\P&F“i“é&’ 39111% FRAURBe e C%?élé‘ﬁt @)f%g‘zoatmg,
la ?n/a%oﬂ o @&%&PEHMI% afddi § éﬁ’e?nacffl cPBOGRRLE thEpREd &%g b¥irhdlded
Kinhibitors according to t present inventio
1n$un:fmrmhaéltlap@emrodea@e |bt0$k nay, thd dietur&cw iy caned to dry the electrode.
synergi stically combine with the MEK inhibitors to

(o8l VTR RLERR: 00 &1 trodl S padie T Sl RABP RenegiEand

ev@fuatddm)Th@ feﬁ%@tl’\ze[ &gﬁﬁidel dimeAgoRMP MBS @n, 'TETH'boglebtﬁcally
provided for treating a cell proliferative diseas

condagtycbospnrerh gloeireds pavg aseNos. %idt A-5a ocbripdulil ] and 12-13.
ARGHAU 'V%gaéﬁ 7t\/§ 8&181“1% El\fee%ét\ggeﬂ e ‘iQPB{d{lﬁE | 91511 e%cttllades
an an veae rein the ce

attohegligg Mﬁdﬂto&&leelmﬂasﬁeunﬁa@cma @h lgo o’ tpae e&b&ﬁ@wt The flow
i nventi on before sane and/ or after

thequeh e gorcentzation 9& ltoﬁ 1{5 ﬁ@narlPPO ;59 SPPY @pa i éep%eemdth of 2
seE Kk &led Qzléﬂea[ne ol M@pérpgﬁl?&noft [ 5aRNds. | KtdcR c%?ﬁc‘?%nce
at treat ment o one agent ore another is refefre
ddmaakmr\mthn chargmgqlwmem @hattgivey gpyd). eX 8 pdrcdnt eapegemics drop is

are S r gether. It is noted fhat
bRt 0P HoReiy 05 Ane GBI EeSSHVEY et Aisngndent of
cudet aﬁjdnf@éds&&fc@ﬁraﬁﬁhorﬁc&rss %stlﬁﬁnc%a&hloﬁﬁ h&% pores of clectrode

(sequential therapy) as well as when the agents are
actisierimatetias edampauﬂqeth%néwonenpore[@%]: Exarbgl @@11@11516 for ions

theae I c_agents tha used in_conbinat i
ot BN ER s R oL TRk BB s TR RS yackcet
capildityC a0 a§dTulg@eflesthed) iy BE b NGz AGARTINS at tBBbdhSihj Collowed by a
?ents anti nmet abol i ¢ agents, hornonal agents,
smlignicutient] steticadne’sa evkle. biOmtionlly. dgeerteoller (ﬁmmhown) may
| t.
fﬁ%@é at"%%lh{‘vq%f‘ﬁa?gér%ygr&gt utg %&@1&{&@&%@@#@?%&% an i1 or first
mby bﬁ@pé]rah@ﬂﬂSandEboapniV&E ﬁ)frel&hk@l& ahiatlgr ageaitstoi ﬁhelp.lﬁiahty of
but are not | | mted to, b| sch oroeth I am nes (nitrogen
cleriroday dringe HIbseaeply oL RN mo IOBEFH jeBhani de,
i fosfam de, mechl oret ham ne, nel phal an, uraci|l
Oml’(ﬁt ardone %Ho'dghé}ﬁ Scdaﬁn@ an bBHRL 8B@ode eﬂlaﬁéﬁllal %ln*ipﬂ)@o portions
sul'fonates (e.g. busulfan), nitrosoureas (e.
ofahbe sanse surkrce b6 ﬂusnrq:m@ollscttmgptxhzwdh fioym ammgi¢-alsis ickectrode. The

alk latin ent etamn dacar i ne
s Ol St R SRS et B 6 s e g peteen
the h&® b@dtédlbortﬁﬁﬁ 28d 6OMAUBA précTagfer Wb tbrmP R 9sat e with the two

am no, roxP/ sul fhydryl, carboxyl, and i m dazole
pogﬁwmf thgn giaglepides pl@pf@@dec alThg giaipreasniayen may ebedrfagysxample,
o SIS A RE S ErBRR LBl RRATGER S ATk A A LR rhus,

cel | cycl e arrest and/or cell death Conbi nati on

therapy including a MEK i nhibitor and an al kyl ati ng

agent may have therapeutic gynergistic effects on

cancer and reduce sides affects associated with these

chenot herapeutic agents. [0268] Antibiotic agents are

a group of drugs that produced in a manner simlar to

antibiotics as a nodification of natural products.

Exanpl es of antibiotic agents include, but are not




[ 0285] Various nmethods may be devel oped for
synt hesi zi ng conpounds according to the present

WO poo8n#isem. Representative nmethods for synt hesP@i/ng007/082346
t hese conpounds are provided in the Exanples. It is

h t,hat .th . d th t .
thf Rl B b (D s i F R R a0 Fastica R R s ith an
infc@ptised idrhpoo R tpdsyisly Matcrdeb s @ayck.0 A8&lacdt orviilili-chgnnel gulde is
readily recogni zed that certain conpounds according t

infeppospd Belaveen aveneldr sieciade and anethey ¢lpctradeisadgba qagh ectrode
t t r r re
ca, éb%]ea{l;lg% o\h]ﬂ@ t?g q‘gflc? f}:cﬁxl/ ﬁg{oﬁlg k@ de@fcg ﬂP%ﬁg‘ e%tﬂtg&ﬁlrnent
altea0igp|i e:t@tkotih phirs yrd dlestrisalbf cemipod nﬁl ssanesp rwhll&gthé dldidhélow
present invention may result in the creation of
Paﬁ%&f%“é‘% by thesippec rgéhpr chappgldietBererdeqiiodes of WrAsiodfPpls are
corRstH & ﬁkﬁﬂ&pners) Unl ess a particul ar
stereochem stry is specified, recitation of a conpound
is intended to enconpass all of the different possible
[084r e Wb derthresinviR@Aas\keeh dascrived hiodstaflan corpeatian iwith some
xtures of. different Qi soper s, ar known
erhHes. 5 et S P Br R R Eh B o Bt kA Ryr. e
inbéhtioRagdne Be Wnbdifiad t6PincEpblate agy i MEnbe@SeH Vhrmgioade Mterhtons,
forma pair of diastereoisoneric conpounds. The
sugtytience deByaivenyr ©cHBivalsat sepagonmcats nof bergiefore glescribed, but
e
ESAIHEEAR e PLL SO e BUOE GAPLAQARES, (DLARATPE! e some
enft®diments bﬁ&ie&h{ldnlﬂlen thia &S beheates S it ¢s Baet 1ﬁl)derstood that aspects
Di ast er eoners pi cally have suff|C|entIy distin
0fﬁhj@,§}V@%ﬁlOfp@é}bé}C¥t}(’@§ﬂé}éS@ﬂ@ ol e b b icAbadinisats, .%@Ordlngly,
I : t
P I fon 0B B B RS Bl FE S Eohe FRAER0n Fut i only
lirditakbynihk acortei e she eﬁmenéadaumhs di ast ereoners can
typically be separated by chronmat ography or by
separation/resol ution techni ques based upon
differences in solubility. A nore detail ed description
of techniques that can be used to resolve
st ereoi sonmers of conpounds fromtheir racem c mxture
can be found in Jean Jacques Andre Collet, Sanuel H
Wl en, Enantionmers, Racemates and Resol utions, John
Wley & Sons, Inc. (1981). [0288] Conpounds according
to the present invention can also be prepared as a
pharmaceutically acceptable acid addition salt by
reacting the free base formof the conpound with a
pharmaceutically acceptabl e i norganic or organic acid.
Al ternatively, a pharmaceutically acceptabl e base
addition salt of a conpound can be prepared by
reacting the free acid formof the conpound with a
pharmaceutically acceptabl e i norgani c or organi c base.
I norgani ¢ and organic acids and bases suitable for the
preparati on of the pharmaceutically acceptable salts
of conpounds are set forth in the definitions section
of this Application. Alternatively, the salt fornms of
t he conpounds can be prepared using salts of the
starting materials or internediates. [0289] The free
acid or free base forns of the conpounds can be
prepared fromthe correspondi ng base addition salt or
acid addition salt form For exanple, a conpound in an
acid addition salt formcan be converted to the
correspondi ng free base by treating with a suitable
base (e.g., anmmoni um hydroxi de sol ution, sodi um
hydroxi de, and the like). Agonpound in a base addition
salt formcan be converted to the corresponding free
acid by treating with a suitable acid (e.g.,
hydrochl oric acid, etc). [0290] The N oxi des of
conmpounds according to the present invention can be
prepared by nmethods known to those of ordinary skill



[ 0315] Descriptions of the syntheses of particul ar
conpounds according to the present invention based on

W@ b@saksse reacti on schenme are set forth herei PCT/US2007/082346
Exanpl es of MEK Inhibitors [0316] The present

C#gﬁﬁgtion is further exenplified, but not limted by,

ol | owi ng exanpl es that describe the synthesis of

parti cul ar conpounds according to the invention.
Exanpl e 1:
6- ( 2k.Fl uohweketrodtogsbaniyll agvonip@isidg; 3- di met hyl pyri m di ne-
2,4(1 H 3 H)- dione [0317] To an ice-cool ed solution

f di yl 12.0 , 5. THF . ( 150
o) DR SiTolR b i b pEPHE AP TR e cRrveed iy, @ hercin
th8btecBRGomPRlsds YBSroadlAeriandnd he m xture was stirred

at 00C for 15 mn under nitrogen atnosphere. The

m xture was cooled at -78C and was added

2- f | anopd s&Cha@a@matdriah@ (Engcewith th7p@onmpkicriahef treEhqrseble
elg%qgl)eodg uvsvﬁerem thelfi n ex %I . ?er*a?t sgnglﬁrlyocrha%%d 05 he cﬁ)argeable

PEensi on, i O

cl&dttode 0and SVHétdiiEttl‘ﬂfy Ium/ lek éHaglp 6 enaderdd] | is HherBedblelitonie ioppositely

THF/ HVPA (1/1, 50 pl) was added and .the m xture was
chatged fiens angl af feget priial smﬁFWleabwo ithees By GRasgsdkivBY ed

and the mxture was stirred at rt for 3 h. THF was

renoved by evaporation and resi due was dissolved in

ethyl acetate. Organic | ayer was washed four tines

with water, washed with brine, dried over Na2SO and

evadbrateEheékﬁnndewm@ndayhfp@h@ﬂeWQm@ﬁrﬂwwa$e@d@pgnd@dﬁal

ubl e .sol i | ected,b
corerst 1R PRt Brde e @Rl Qe R ERIY (6. 51 o
5999 . 1H NWR (400 WMHz, CHLOROCFORMd) d ppm 3.34 (s, 3
H, 3.57 (s, 3 H, 512 (s, 1 H, 5.64 (s, 1 H, 7.07
(t, J=8.21 Hz, 1 H), 7.49 - 7.58 (m 2H). [I\/H—|]

calc'd for, CI2H H FIN 32, 376; found, 37

(i ?)3L/ - (Bhexclegtinglgrassepphin pb gl 8. W?Wl%%ﬂédﬂ{le%%&?ﬁéwr is
1“3?%§$ﬁgﬁ?%?gxﬁ9éﬁgnﬁ)5 3, 4-tetrahydropyrim di ne-5-carb

oxam de Exanple 1 2A 2B Exanple 2 [0318] To an

I ce-cool ed solution of Exanple 1 (2.00 g, 5.33 nmol)

in pyridine (20 rnL), phenyl chloroformate (0.802 rnL

s .adde ture was stirred at, rt

For o Py fes RSy 50 8aThy WSsdf e Blhbichfretuahte or
thé @S/efliden Wash g8 A ifidhd 0.8 DHY ci 1 5IDOYMntd’ﬂn2d| i sopropyl

ether. Solid was collected by filtration, washed with

di i sopropyl ether, and dried in vacuo to give Conpound

2A (2.46 g, 93% as a white solid. [MHl calc'd for

O 9Hi 5FI N3&4, 496; found, 496. [0319] A m xture of

(| s 3”?(%&2%990({&%5%%920%'1&1 BN@herein the layer comprises a
biBdatiaostelresmr.4- y| ) met hyl ) hydr oxyl ami ne (149 ng, 1.01

mmol) in THF (1.0 nL) was heated at 800C for 15 h.

After cooling, the m xture was concentrated in vacuo

to give yellowi sh white solid. This solid was

suspended in a mxture of DVSO ( 1 nL) / CH CN (2 nl)

I H& (10THd kleatdd ns@hibly eofsehi sawheeld eed Qésub)/comprlses

filtration to give Conpound 2B as a white solid (53.2
Appyrlite IR-{ffk Dovotx M-PiaiopSEREEAP I it RibA0q, RigionsSA-30A, or

(s, 3 H, 3.37 (s, 3 H, 3.86
CO@J’&@@S.%@T %.’E%mrge,rg‘%w, 4.03 (d, J=5.31 Hz, 2 H),
4.1 1 (dd, J=8.46, 6.44 Hz, 1 H), 4.41 (t, J=5.94 Hz,
1 H, 6.82 (t, J=8.46 Hz, 1 H), 7.46 - 7.54 (m 2 H),
12.08 (s, 1 H, 12.80 (s, LH). [MH calc'd for
C 9H22FI NdO6, 549; found, 549. [0320] To a suspension
of Conpound 2B ( 119 ng, 0.202 nmmol) in MeOH H 20
(10/1, 2.2 nL), p-TsOH nonohydrate (4 ng, 0.02 mmol)
was added and the m xture was stirred at rt. After 15
h THF (2 0 nL) and 1N HG (0.4 nL) were added and t he

o o, . AL + —— gpe—



acid (Im). The m xture was heated at 80Cfor 2 hours,
cooled to roomtenperature, and then poured onto ice.
Wab@snessd ti ng m xture was purified with HPLC RPCT/yE2087/082346
Conpound 16B as a white solid (70 ng). [0336] To an
i ce-cool ed sol ution of diisopropylam ne (0.105 nmi,
0.750 mmol) in THF (1.5 nL), n-butyllithium (1.6 M
solution in hexanes, 0.469 nL, 0.750 mmol) was added
and 1.he nThd ¢le@rodasissehibly 6flciaim B0Ehé@in tho biRdar UaEpriscs poly
ni trogen atnosphere. The m xture was cooled tqg -78C
tetipy ﬂu‘aros%hl}d%r}eoaolésvlnzhﬁwél*@ﬂ@e,u%&a&ﬁﬁqw%@s theeeod ny,
0.375 mmol) in THF (0.5 nmL) was added. The m xture was
stirred at -78C for 15 min. To the m xture, a solution
of Compound 16B (16.3 ng, 0.075 mmol) in HWA (0.5 nl)
was added and the m xture was stirred at -78C for 30
m n.8.Dr y-Theeclpettade wassnrbéyrof/ eldinad d whisimihetion exakiagge material
stlrred at, rt for 14 h. The m xture was cooled on ice,
CORRPSE WPYHIM NaHSO aq., and extracted with et hyl
acet ate. Organic |ayer was washed with water three
times, dried over Na SO and evaporated. Purification
through a silica colum gave Exanple 16 as a white
20|0|99d ( g 1 S@q_ﬁfect%g'@gl 'a\l/ggm%glo PIfM_?%mS& mgpreué theJ %mqu:r 1 af dcast
(m 2 H, 9.59 (br.
pagﬁa}llyid' %o?@dlgftglél]t?g%ha{ge@%& e'[leczroﬁécal o' d for
C 3H 2FI O3, 419; found, 419. Exanple 17:
6 (4-1odo- 2- net hyl phenyl am no) -1, 3-di net hyl - 2, 4- di oxo-
, 2,3,4- tetrahydropyrim di ne-5-carboxam de (0 0337]
Ihleolgjot | eT et ﬁle?tgoﬂ({jel as&eérng nttg \?\nl%inné elg vgherelp the a%oélé% of the ion
exdﬁﬁfg%lrﬁzﬂéhall’is hh@ régotof€wing 1®te@¢qmﬂeﬁt 4670 ﬁzbigNt\/EeréélﬂQ)f the
CHLOROFORMJ) d ppm 2.31 (s, 3 H, 2.99 (s, 3 H),
toglwglgéléof@@yctr%iesr@tf{rml s., 1 H, 6.60 (d, J=8.34 Hz,
1 H, 7.49 (dd, J=8.08, 1.77 Hz, 1 H), 7.62 (d, J=I.
77 Hz, 1 H, 9.60 (br. s., 1 H, 13.04 (br. s., 1 H).
[MtH calc'd for G 4H 51 NAQ3, 415; found, 415. Exanpl e
18:
6- ( 4llBr on“ﬂlezelccmadﬁ@mwﬂ)}fy afitlao) 1| yBedimit h'gm e@qmngﬁ oxtsrial

COTIH)éfS?% tHa]étlcé%ﬂ %Ya}ﬂ dr opyr ;tm%d:ggt}egfg 8{: afji:‘ box rmcro Lters %cl 10

mitréh&BR- 2- chl or oani I ine following a simlar procedure
described in the synthesis of Exanple 16. 1H NMR (400
MHz, CHLOROFORMJ) d ppm 3.04 (s, 3 H), 3.40 (s, 3 H),
5.53 (br. s.,1H),688(d J=8.34 Hz, 1 H), 739
(dd,J859 2.27 Hz, H, 7.64 (d, J227Hz

0 S5 it g AL i kU G

inla)sapu’c@atﬁor desgldraBoodovize.f | uor ophenyl am no) - |
, 3-di nmet hyl - 2, 4-di oxo-1 , 2, 3, 4-
t et rahydr opyri m di ne-5-carboxam de O [0339] The title
conpound was synt hesi zed from 4-brono-2-fl uoroaniline
following a simlar procedure described in the
syntigesi sTif el@tﬁﬁf@ laGschfbly dFCIRIMR1( 4B6eMHZ current efficiency of the
CHLOROFORM J) pm 3.09 (s, 3 H, 3.39 (s, 3 H, 553
deyise 1s By a rapgpf fr@fng@ nercengteglomereqnt. 1 H), 7.28 - 7.37
(m 2 H, 9.60 (br. s., 1 H, 13.25 (s, 1 H). [M+H
calc'd for G 3H 2Br FNAOG3, 371, 373; found, 371,
373. Exanpl e 20: Et hyl
6- (2-fl uoro-4-iodophenyl am no) -1, 3-di net hyl - 2, 4- di oxo-
l,2,3,4- tetrahydropyrim di ne-5-carboxyl ate Exanple
21: Et hyl 18
6- (2-fl uorophenyl am no) -1, 3-di net hyl - 2, 4-di oxo-1, 2, 3,4
- tetrahydropyri m di ne-5-carboxyl ate 20A 20B Exanpl e
20 Exanple 21 [0340] A suspension of ethyl
|, 3-di methyl -2, 4, 6-tri oxohexahydropyri m di ne- 5-
carboxyl ate (190 ng, O. 833 mml) |n POCIS (2.0 n| L)

o A NN N N AL o S ™ 7~



[0354] The title conmpound was synthesized follow ng a
simlar procedure described in the synthesis of

w@owpoenss 2A from reacti on of Exanple 1 with neChyb2007/082346
2-chl oro-2- oxoacetate (hydrolysis of the crude upon

colu c ph 0 l.e 31 1H N
AR A S R S home
iofl cXéhab§e mitdyialdiing(the oﬁerhﬁon%f&ﬂe icdlH) [ MrH] cal ¢’
for C14H H FIN 3Cb, 448; found, 448. Exanple 32:
6- (2- Fl uor o- 4-i odophenyl am no) - 5- (4- hydr oxyi soxazol i d
ne- 2- car bonyl ) -
|, 3-di met hyl pyri m di ne-2, 4(1 H, 3H) -di one O [ 0355] The
titlg compouae.ias a§§éﬁ¥b‘f$¢§f @l?ﬂjn ?}’Wﬁér&ﬁttﬂ@ﬂﬁaré’éabﬁxé?MOﬁe is
2A w'th isoxazolidin-4-0l lowng a simlar
a pb‘@ﬁ:ﬁ’d wletwds anid belerein ﬁlhelosyaxclhmge smai&rlzﬁxmmalcmcm edchange

(40 3.19 3. 37
eg@l @nggl’}nr(_eﬁ]to%%%%)sﬁ qg%glgn reiig)tt aéll(gﬁ f@rgé:s%alp‘mglﬁﬁ)m t'ﬁ'% pore
volurdd of tHAclebrod?, bid bWerin el Gatidn feREh4ale6 th EHR MM ORoniiked to
found, 491 Exanple 33:
allpw qutiphytorpassithraubheiop cashangy matgiadi net hyl - 2, 4- di oxo-
N-(2-(pyrrolidinl-
yl)ethyl)-1I,2,3,4-tetrahydropyri m di ne-5-carboxam de
[0356] The title conpound was synthesi zed by treatnent
of Exanple 2A with 2- (pyrrolidin-I-yl)ethanam ne
fol | M ngllee sienirbder aﬂembgd of eldms ¢5,i bédreim thcheation exchange
ﬁynthe3|s of Exa l e 5. calc'd for G 9H23FI N5C3,
f]éa cpgmlilaes 25111‘8 néer:g) anionic monomers.
(S)-N- (3, 4-D hydroxybut oxy) - 6- (2-fl uor o-4-i odophenyl am
ino)-I, 3-
di met hyl - 2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-carb
oxan1de[0357] Exanple 34 was synt hesi zed by treat nent
of BXanpl Bhe2plegirqde gssymbly(of ¢laim-16, wherein the anionic monomer

oY A G Y O S0 « o

orSoffibliratiops ot®@dwrendesiei¢dyed i n t he synt hesis of
Exanple 2. 1H NWR (400 MHz, Methanol-d 4) d 7.7 (dd, J
=8.0, 4.0 Hz, 1H) 7.67 (dd, J =8.0, 4.0 Hz, 1H 7.04
(t, J= 8.0 Hz, 1H) 4.02 (d, J = 4.0 Hz, 2 H 3.69 (m
4 H 3.35 (s, 3 H 3.12 (s, 3 H 2.06 (m 1 H. [MH
cal cixd TornCLTHRAR! NGBS 8Bici UG, whedin BIATRIR SRihunge
N- ( 2- Hydr oxyet hoxy) - 6- (4-i odo- 2- et h Phenylan1no)-|
matgrigli agetpinipes PgWphonate, a phosphonate a carboxylate or a borate of a product

x0:1.2, 3,.4-tetrah 0 car boxani. de
ro g Rkt Sn G PR Sl i R Rt
procedures described in the synthesis of Exanple 25
starting from 4-iodo-2-nethylaniline instead of
2-chl oro-4- iodoaniline. 1H NWR (400 NPE thhanol d
4) d 7.73.(d,  J = 8.0, 7.58 1H)
6. 8019(t e %le@rqqf asgtqq}bjly[ 0@@13(11& 1(83 whegfel@ tlp%nm?qu}c mongmer
d ‘bn?'é?fg abr3ate3 alhetd e 3Pvinyl
coprisgy FrBitpr € sPhorg: Foetessieat g Piihn Fpbimge Priny
pwidine, Exanypyeradi@one, an epoxy, a siloxane, a urethane, or cornbinations of two
méﬁ%ﬁ (izig Exfluoro 4-i odophenyl am no) - N- ( 2, 3- di hydr ox

dlnethyl 2, 4 dloxo-l,2,3,4-tetrahydropyrinidine-5-carb
oxam de [0359] Exanple 36 was synthesized follow ng a
simlar procedure described in the synthesis of
Exanple 2 starting from 2, 3-di fl uoro-4-iodoaniline

i nstead of 2-chloro-4- iodoaniline. 1U NVR (400 MHz,
Met hanol-d 4) d 7.64 (m 1H) 6.90 (m 1H) 4.04 (m 1
H 3.91 (m 2 H 3.59 (m 240 3.36 (s, 3 H 3.15 (s,
3 H. [MH calc'd for G 6H 7F21 NAOGG, 527; found,

527. Exanpl e 37:

(S)-N- (2, 3-D hydroxypropoxy) - 6- (2-fl uoro-4-i odophenyl a
m no)- 1, 3-

dinethyl 2, 4-di oxo- | 2 3, 4- tetrahydropyr|n1d|ne 5 carb

r\r\r\r\1 p— o ~—-— s



LDA (2.5m , 4.53mmol) solution was then added

dropwi se. The reaction was kept at -78 0C for 30
WOrRWat€ss6 t hen warmed up to room tenperat ure aPdI/US2007/082346

stirred for 2h. Conmpound 52C (80ny, 14.5% was

obt aj ped HPLC purificatiqgn. 1H NVR (400 NHz :
Vet ﬂiad‘n ol d% el%clﬁ;})_dg gsseal’b‘fy 0 :8g1nb },%I’lerilpbtﬁe]agige(ag}e e\]lec:trode is
a Bo&ltive clebtrbllc dnd vhctein Ire Sorl ckéhande hhatddial ks @A, andor=clehange

Hz, 2 H_3.25 (s, 3 H. [MH calc'd for )
meteriph euipneddo aBbmst M@ﬂiy, pregent cpii@sfromipspping from the pore

Vogllirglé -OE l_tllllé) El%ét?‘o’cie? dRPRERYLR T O ioh 'egcz‘ﬂalﬂgé QL 1 'cgﬁﬁ'@ltrgh to

alldwoattenls, td passdhitoah dteyidii epghahge ahbteeiab- car boxyl at e:
Compound 52C (37ng, 0.094mmol ) in THF (ImM) was added
catal yti c anount of DMAP. The solution was cooled to O
0C, and 1 drop of TEA was then added. C COOPh (17ny)
in THF was then introduced to the reaction mxture
drop by driepelethi&dd 8aehib®N ofagaikerd, dthefei®¢hé Qhionhexchange
then warned up to roomtenperature and stirred

mytgeazlfogiprisesugaongohemisved and the crude was di ssol ved
in CHCO . The organic phase was washed with water and
brine, dried by MgSO . The sol vents were renoved to
give 40ng (83% of conpound 52. [MtH] calc'd for
Ci 9H 4F21 N3O»4, 514; found, 514. Exanple 53:

(R) -2¢. ( ( 2T dicoteddey hsskmBlydoDH x kiliran2 4 -whdraint the xgatiehic( @olfmer
| uor o- 4- . . . . .

COMMRILSHHEAT IOA PIATY AOERASISCRRASA HIMNCs. IEtaRy PN, off Plpeinary

amrRoriufhs! ﬁﬁfd@ﬂﬁ%@gﬁhﬁmﬂﬁﬁﬁs‘, SyriadfiRaxash SsntiRatd 384 two or
Exanpl e 52 (48ng, 0.094muol ) and

méR)theedfl 2, 2- di et hyl -1, 3- di oxol an- 4-
yl ) met hyl ) hydr oxyl am ne (68ngy, 0.466mmol) were m xed
in THF (2m ). The m xture was m crowave heated at 100
OC for Ih. After cooling the reaction mxture to room
tenperature, Exanple 53 was obtained. [MrH calc'd for
G HA F2IHeCelechbdde afsedtl; obaclaimERaplherddd:the anion exchange
(R).-N- (2, 3- Di_hydr oxypr opox¥) -6-(2-fl uoro-4-iodophenyl a

mflﬁelﬁ@l)czomprlses the quarternized reaction product of a material containingtertiary
; t hyl ) - 3-net hyl - 2, 4-di oxo-1, 2, 3, 4-t et r ahydr opy

anélifn%rgg{uﬁg’%-car boxam de 53 54[0383] To Exanpl e 53, was
added Im of INHCO. The m xture was stirred at room
tenperature for 2h, before it was purified by HPLC to
gi ve Exanple 54 (7.5ng, 15.2% . 1U NWR (400 MHz,

o0 7 e ededad Sosthny o i o sl 4R it Beange

mirialZotpride S Aimtti1-amiB6eth - methbryBud7 (m 2 H) 3. 32
(s, 3 tl—igp [SQI\/I% cal tcﬂ'}d for OméHi 7F2r|yN4(B, 527; found,
527. Exanpl e 55:

6- (2- Fl uor o- 4-i odophenyl am no) - N- ( 2- hydr oxyet hyl ) -
1, 3-di et hyl - 2, 4-
di OX?J‘.' » 271Ry %Tet:@&c[ealaysgﬁlggyroTrelthPQO,S'\xﬁéfe@QXt a‘Hfo_n exchange
[0384] The title conpound was synthesized follow ng a
mstermall camppisecechndecttespryoednatarislhe synt hesi s of
Exanple 5 by reaction of conpound 2A and
2-am noet hanol . 1H NMR (400 MHz, CDO 3) d ppm 3.10 (s,
3 H 3.39 (s, 3H 3.53-3.57 (m 2 H 3.78-3.81 (m 2
H 6.81 (t, J=8.0 Hz, 1H) 7.47-7.52 (m 2 H) [MtH]
calc'd for C 5H 6FI NMAO4, 463; found, 463. Exanple 56:
6- (2- Fl uor o- 4-i odo- phenyl am no) -1, 3-di net hyl - 2, 4- di oxo
- 1,2,3,4- tetrahydro-pyrimdine-5-carboxylic acid
((R) -2, 4-di hydr oxy- but oxy) -am de [0385] The title
conpound was synthesized fojjow ng a sinmlar procedure
described in the synthesis of Exanple 2 by treatnent
of conpound 2A with O ((R)-2-Phenyl -
[1,3]di oxan-4-yl net hyl) - hydroxyl am ne, foll owed by
acid hydrolysis of the resulting material (total yield
60% . 1U NWR (400 MHz, DMSO-J 6) d ppm 12.32 (s, 1H)
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maki ng a supercapaci tor desalination device that

differs fromthose nethods currently avail able. BRI EF
WOEBSRIBI4 ON [ 0005] I n accordance with one enbRdi/bDg2907/082346

an el ectrode assenbly is provi ded. The assenbly

i ncl e bIe C nf, sor

onnctt s o1 i TER R HoSnB1s SiraiS 458 it 7 AhoBRERY ogymer
métcAglr @Uﬂﬁprfﬁ@ﬁ @blyahilind, h@l%&ﬁﬂ@' dhdf poTythRiphenis lod @8mbaations of

i on exchange material in contact with the porous

twiggatr épqrg theg¢oft he chargeabl e el ectrode, where the ion
exchange material is simlarly charged as the
char geabl e el ectrode, and where the ion exchange
material is perneable to the oppositely charged ions
and at least partially inpernmeable to the simlarly
charZjed iAnsper{dpadi&ir desnlmaetar dance covnphsiogie
enbodi ment, a supercapacitor desalination device is
provi ded C e |y .
DO 88 RSN R R 520 R A REBRTHE B prvosict
chaRae gestteleCErIsiass GRANPH tS@dan@NmiaffiaPiah a;n@ecﬂaél? geﬁheable
that is selectively perneable to charged ions.
to|charge¢ dance with one enbodi ment, a nethod of naklng
an el ectrode assenbly is provided. The nethod incl udes
formng a mxture of an electrode material and an ion
exchange material, dispensing the m xture in a sol vent
to forma paste, and nolding the paste to formthe
el ec2&. odellas sepdrtapacifd@@008flihatioac dovidandeclairh h2’hneherein the
enbodi ment, net hod. of maki ng an el ectr.ode. ass
supesyp s En B0 Ao PREIIAE O G R SOHTRBYID Dareed
cl@rodeNareaGBanoestiddarchbatig@igor bi nder, and coating the
m xture on a porous elec%rode. [0009] In accordance
W th one enbodi nent, a nethod of making an el ectrode
assenbly is provided. The nmethod includes fornmng a
pol ymeri zabl e material and coating the polymerizable
mat al I
ol yikr oo RSt BTy spndRhaFicE o ChiA LR, bk Ol fising
anasmdﬁtﬁlgasleacbetdlmosemd:&t\séemodham@pomfm fabhtgedi vigctrodes and
det ai | ed descrlptlon is read w.th ence to the
Coag%ﬁ?sé% © Al nee#@,sw&tﬁomg MeEIG 1is a
schemati c VIeM/Of a supercapacitor desalination devi ce
in accordance with enbodi ments of the invention.
[0012] FIGS. 2-3 are cross-sectional views of a
super capaci tor desal i nation device in accordance with
enbolfl: mend gnaghod ofanikaneen pleeirode@eskdiblyicompaising: a
cross-sectional view of a supercapa0|tor desal i nati on

devi 1
v iR BB PPRF bt e FRR R i olchhee mueria
for maki ng an el ectrode having an |on exchange
mat edisginsing tlecooitwlame e seliveidt te fdvodd pasnt; andf t he
i nvention. [0015] FIGS. 8-9 are graphica
repr esent ion ults fromtested sanples.
DETAP@%@' ?ﬁﬁ%ﬁ@?%ﬁ?@?cﬁﬁﬁ ts of the present
techni que provide an el ectrode assenbly for use in
supercapaci tive desalination applications. Steps for
maki ng and using the el ectrode assenbly are provided,
al so. The el ectrode assenbly includes a chargeable
el ectrode that can adsorb ions that are oppositely
charged fromthe el ectrode; and when the charge
polarity of the electrode is reversed, the charged
ions are repelled fromthe el ectrode and back into
solution. [0017] As used herein, the term "chargeabl e
el ectrode” refers to an elegtrode that can charge upon
application of the voltage. As used herein, the term
"pore volune" refers to volune or open spaces inside
the porous material. As used herein, the term
"charging step"” refers to a step during the operation
of the supercapaC|tor desallnatlon deV|ce in which the
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the feed stream [0030] In one enbodi nent, the

el ectrodes, such as el ectrodes 40, 48, 68 and 74 nmay
wheoostpiseed i n stacked structures in a super CBEEHUB1007/082346

desal i nati on device. In stacked structures, a

plurality.of the pairs.of,sugh electrodes. my be .
i spased T FROoM R 02 Ceein il (FeTodg ol capgpises
cafy, RetielitaP e586h, batpEenN peawl dafbonhgarfdts, @fbon acrogel, carbon
el ectrodes. For the purpose of purification of a
nanpHhey cppod dabirisnearhen Bbers.ugamiinagenssfciyoamose Hgyeobe
configured in the formof a stack that has provisions
for water inlet and outlet. In one enbodi nent, the
feed liquid may be passed through the stack nore than
one tinme, that is, nore than one iteration my be used
to d& i onh zeethdieofimagunglan eegerdeiassindly compdismigr abl e
| evel s of charged species. In one enbodi nent, a
pluralit of.gair of . el ectrodes  nma Qf grgange? in a
st acR"BUER TRECPRE" R an&F“baﬁeé“%g‘il 4 8F%el &8¢ r odes
may be treated as a feed liquid for the other cell
Thi scoatiiyg tHehgixhir€lon d stiycelad adlorqusetbctrodP s Arcaugiy.
the el ectrode pairs several tinmes before com ng out of
the outlet.[0031] FIG 4 illustrates an enbodi nent of
a supercapacitor desalination device 80. The device 80
i ncludes a pair of electrode assenblies having a
negajj ve Bl &GLMOIBF AR MrRd c%%ri@in?%?ds‘é-'h\ﬁﬁing the mixture.
el ectrode assenbly 84. The negative electrode assenbly
82 includes a negative electrode 86 having a cation
exchange material in the formof a nenbrane 88, and
the positive electrode 84 includes a positive
el e ode ' ' ial.in the
Form b 2 AR I3 FLR It BB e
physically insulated fromeach other by enpl oying an
I nsufoarhmg aQblyrherizabk reatbadi aeiht, t he cationic and
ani oni ¢ polynmer of the anion and cation exchange
material s 92, 88 may be coated on.two. separators
| ncli P HDE IOl BB LAl AR OB SR P YA tode to form a
pdigiBelatiig e may cure the polyners. Next, the ionic
pol ymer coated separators nmay be di sposed adjacent to
a spacer 94 to forma flow channel. This nodul e havi ng
an arrangenent of a separator-spacer-separator may be
di sposed between two el ectrodes to forma pair of
el eciy Odel"l?ezl‘ﬁ?tﬂ‘p{i b Slnint g?, QUL lg&eﬁ?aﬂenrgat%rial comprises
separate nodule for 1on exchange materials nmay
iosicnpt inbyi-ieusis embhym¢s,0 d@ss .or Fusri-toaic, otipdbraempdediaror non-ionic
desjgn al so may be canvenient for the flush and
pa.rféadbam%h%?ﬁzeéfmhﬁ%erﬁ JANIE0E RARGRNIFrRPEPCtRly PRlymctFRd polymers,
orRoRBiA08s of NS JFRE MerdfSi gn MRy be conducive to
i ncreased conponent flexibility, i.e., electrodes and
spacer may be manufactured separately, spacers are
lighter and easier to handle than el ectrodes, a
variety of coating nmethods may be applied, such as dip

coat{ng, a td ra i | anm_pat | .
SoT0S PHEREAPRZL O 39 Qhe RN B TR e
com¢RI¥RY &1 WitkY&! 6NEn ihalkios ata@ded N accordance with this
enbodi nent yielded test results that indicate that the
use of ion exchange naterials result in inproved
current efficiency and energy efficiency of the
supercapaci tor desalination devices. In one
enbodi nent, the electrical resistance of the ion
exchange material disposed on the electrode in the
formof a layer is in a range of from0.1 ChmecnR to
50 Ghmcn2. In one enbodi nent, there is no voltage
applied to the ion exchange material during the
operation of the device. Further, inprovenents may be
achi eved by pol yner sel ection of the ion exchange
material. For exanple, a conbination of both cationic
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At bl ock 116, the coating is cured to dry the coating.
[0044] In another enbodinent, the el ectrode materi al

WO 200811866 Wi t h t he i on exchange material to forPer/ukm07/082346
electrode as illustrated in FIG 7. The nethod

i ncl ovi di resi wder (bl ock

oot povtsrrod He Aelsh ik MuE el R e Rhing e piure

above MAth regard to FIG 6. At block 120, the resin

powder may be processed to reduce the particle size.

At bl ock 122, a binder and carbon source is added to

the resin pomd r tg forma mxture. The binders nmay

i nclifle ahie @Fﬁ?ﬁ@g icHrr ¢ fdics GOMPBEYIEE i TURTIFRYZMIQN gocess
affek Ge lrﬁﬁﬁﬁﬁ&yﬁ%kh&a at block 124, adding ethanol to

the xture forms a paste. The ratlo by wei ght of the

m xture and ethanol is in a range of from1l:1 to 1:5.

Further, the paste is stirred for a period of 5

mnutes to 10 m nutes to honogenize the mxture. At

bl o 12 t he.h aste i s coated

curr ot oo BESRBoSMeF 3, RERGF sbfpiaRk “ralPutilfipn groces
aﬂﬁﬁxﬁ@ﬂﬁﬁﬂﬁmhynﬁﬁpﬁ@ylng processes, such as spin

coating, dip coating, blade coating, spray coating,

| am nation or screen-printing. In an alternate

enbodi nent, the paste nay be nolded in the formof the

el ectrode. At block 128, the electrode is cured to dry

the g eCtTl%dﬁletl{ogoé'stla%tjh NeherkiQ ik 9Solyde® coﬁmé R&hdrtially

stack having 14 el ectrodes’is prepared and eval tat ed.
lnﬁhﬁmsﬁmedh¢p@De$écﬁnmﬁeodnnangnmmmniekmnmﬁy 25 cm The

el ectrically conductively connected el ectrode pairs

are Nos. 2-3, 4-5, 6-7, 8-9, 10-1 1 and 12-13. A

constant voltage (7V) DC power is applied between the

1st and the 14th el ectrodes at charging. The total

el ec4Tr atlgysemf @eepringa is 250 cn? per el ectrode. The

rom;through feed concentration of ionis from 1000 to

5000 dt.h of 2 second s used th an
nt e Dl g@%ﬁ%ﬁ RS, sechidediads r@éfie B ﬁmygm separated by a
ga@a@@%énﬁ@lcﬁlr&%f GARGS W BanChEh g 'aH& aftdfnlaBh, e(&%%? gﬁﬁs are
peed). A 38 percent capacitance drop i s observa

el¢atoenlly0@nmected 15 GEriewAandEltier gapde chamiekis futdycattmycopeected in
iggﬁgfnd nt of c rre%t and feed concentration. Access

pgr T6fP Por¥™ it o pores of el ectrode active
materials may cause this. More pore volune may be
avai l abl e for ions absorption at |ower chargi ng speed.
Lower charging current may increase stack/cel
capaC|ty A useful profile, then, may be a | arge
cur r'ént Hie pYREIB | q?ﬁﬂnﬁ@ inof pided - HYTthers FRIMITENG: gr paaiioller

f
orRfebtE D 85Tl BB SngPLIARRS e R S Fogt ring an
inplabioalfiritymode ef epdratinte sind ue ipngvidd airpiatival serallbd cwtent to the
op erat to provide a relatively smaller
Pl o 1151%@3%"3%%91%15 0% SERONF AL 3819?%3/%
subsequent or second node of operation. [0046] In one
enbodi ment, coating an active electrode naterial onto

t wo r f .t a

col 1 55y Mo sl find AR ISH 4 2 hefiin B EHF BEPLe e clegirade
pasisrigh bi-polaecladtedtr ode may be fol ded at an

active-material free zone | ocated between the two

coat ed-portions, and over an ion-proof |ayer, to form

a sandwich with the two portions of the single-side

el ectrode. The ion-proof |ayer may be, for exanple,

pol yester, or the |like, comercially available from

such suppliers as 3M Inc. Jhus,the bipolar electrode

may have two distinct outwardly facing active surfaces

Wi th an interposed ion-proof, possibly water-proof,

| ayer. A spacer or fluid-channel guide is interposed

bet ween a bi-pol ar el ectrode and anot her el ectrode so

t hat each electrode can connunlcate with the fluid
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