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[ 0001] The present invention relates to conpounds that
worpgoshesssed to i nhibit Mtogen-Activated ProteiTus2007/082138

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

as Mtogen-Activated Protein Kinase Kinase | (also

knoun as MAPKKI i ABRIERRGANASEINHTINOREKL) and

M t ogen- Activatcd Protein Kinasc Kinase 2 (al so known

as MAPKK2, MAPKI ERK Ki nase 2, and MEK2), as well as

conposi tions of r ' j s of

manuf act ur e conp?ﬁ?&ﬁd)5ﬁ$i@lg@ﬂ%gﬁhgé The i nvention
[000150 Mk ptcBsntli®ydiBbR dSted R cohipduRds thatmMEKe @/ & IhERK

activity, and treatnment nethods using conpounds

Mlﬁlg@@TAeﬁtlﬁgteﬂ Fratpia kpmaés%msmkmwmas HAEK japd ABPK/ERK kingecs), such
o G4 PSR TERRAS TR B SRR
Kinsefibnd | WERUG anmlm@mc’amm mstﬂﬁntg&\zmgb @own as

4%0002]The m togen activated sroteln ki nase
PasafandAEKgba@s mislles Ppmpa%mwaftr%atter kits and

R U 0 SR oy

megianda fdrahhibvairlg NAEK anejos E]Rd@ecthetenaﬂddmmtméﬂtembthmisdmmg:
ERK1/ ERK2, JNK, p38 and ERKS5. he at hways arc

compoiids aRyoRdiBe (L HEPEEL VYR, IMAGHRIGR. BRrOSHRSIp Falaiss to

meBifds %Fhialéﬁ‘t’%m& M%?ﬁ%u'ﬁds antle MRRKHE 119‘!75?1%95 ofsYl At RSn@Rflediates
activates dat e, seven MAPKK honol ogs ( MEK1,

usdfEKR sugiikiBtholkK4/ SEK, MEK5, MKK6, and MKK7) and f our
MAPK famlies (ERKI/2, JNK, p38, and ERK5) have been
identified. Activation of these pathways regul ates the
activity of a BATHRGROUNDIOFIEHEINVENTEIN

osphoryl ati on. These substrates incl ude:
lﬂq%ﬂhn sdpf ptifogpan peftvetpd Pretaimkinase (dp Pko)-signalingprthwaysgare fievolved

f
in (e SOTROURRR prd B, At iond s (ARG G UPRAE Ly
(1998’1;2@%15@3 Ragd 561, Faunthaeallcd VkeP R hathwashorarts 1c&uﬁfiedas> date:
tau and MAP2. MAPK signalln cascades.  arc .i nvol ved in

ERKIERK P % 38 and | B K r blecsg @é@waﬁ%ﬁrﬁdﬁnﬁg kinase cascades in that
MAPRKIKS eog'bﬁd}g hatc fﬁ%ﬁét%tés%APKK P(ﬁ S nain phﬁg[gm %;lﬁt%scénd

respo the known KA
actpatdsWAEK. tiftledam&e\?ﬁmmmmmuhgs (MBKAL BEK2, MKK3,

iR MY R A MPREPs o R R bl (AR N s

andTHR&RBY hPReneh YRS fibNah ciN MR E t%@%&th@ﬁﬁ%@ulmes the act1V1ty ofa
progreSS|0n and met ast asi s. y virtue of 1ts central

numbéteof] snbw@@hsahnongh phespheratgion s Shese sobstiptasvin¢iugy: dmotqumgon

e il St 1 B QPR B G o P urtuce

copéeits BGFR; kyeaslid dftﬁttdlﬁmeﬁt& ichakit PHASLDPS0 T NePIf A and c-Raf-1;
exanple cancer ous and noon-cancer ous

and 95ﬁe$k,9teé<m faanpaneyts sughsasrtae pred MARR NdABHEusigraliag caseades are

T AR S 2 BB O o,

apepadsad, yad Bigesk happivesphor yl at i on of its MAPK substrates
ERK1 and ERK2. Anderson et al tgwrement

or
[0003} & g4 thednonm MAdKapigns! tn@maﬁw@ya,. ¢ RAGrMEK-ERK pathway
f

mﬁ?ﬁ%ﬁ%&ﬁﬁtﬁgﬁ?% rggd %gttggﬂm&lc 2 naﬁﬁé lﬁé %thl?falcn : %nd onc&gemc

pat hway, MAPKK corresponds mntE MEK ( MAP ki nasc ERK

Ki nasc) and the MAPK corresponds with ERI C

(Extracel | ul ar Regul ated Ki nase). No substrates for

MEK have been identified other than ERKL 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."” . 1.

Biol. Chem, 1992, v. 267, pp. 14373-14381. This tight

select|V|ty, |n addltlon to the unlque ablllty to act




[ 0007] The present invention relates to conmpounds that
have activity for inhibiting MAPKLERK ki nases. The
w@e@saanssi nventi on al so provi des conpositi ons, PEr/USTDEES2138
of manufacture and kits conprising these conpounds, as
wel | as nethods for inhibiting MEK and treat nent
fackBrt BR%S:s UGs REd RAMPAHRAEShASEPEEHATplothotd @R §8Sth, progression,
i nvention. In addition, the |nven¥|on relates to
andrmera@@@soBywmntmm@f itstrgnicarplguin as disting e tp'mgeqﬁton of growth-

prap S sl BSm Ml Breth TR LR ARERAT-ABICHRR partway

pro’dER @sd1Edulit target fathi fdshtialabroad b seasic ap Nt bmih piok example,
according to the present invention as an active

canjcqus népeon-Eraeiene Brrarealifced s sdiordasndmanwemargtiemand
infladfndipent i on may optionally conprise 0.001% 100% of

one or nore inhibitors of this invention. These
[000k AT MMEEKi bealicsaomtpagid donsira®y pbﬁtlanim uhethAeﬁ‘ NIEMRK pathway

coadm ni stered py a w de varlet [ o Iud|
Catf”d@“&)?&%ﬂl‘oéph%?g%@@ ol aMatith sahstrgies, Frﬁlﬁa RBAeaindyton eral
“Rbcz}gfeﬂ}éﬁpﬁ)ﬁj ?111&{ ratiGf & a fr@thltxyfo dié’tlﬁgﬁﬁﬁﬁﬁ@&mmn pathways for

it ngual ly, Intranuscul arly, rect ,
acttvagios bV kpasa hWaanab¥0l y 348, ppo6ohéb3.yIn the £RK pathway,

M%g‘?—?\fg%gﬁgf* %mkéw gw?tgeg {a%:ngiee v (? hle(f\(/igEDK corresponds

withUICRI ( BRASALUE My Ré@ﬂ&t@@ﬁh@@é}ah‘hd’sub'sﬁ&téﬁﬁﬁ Mmlh@cé YeenQéentified
intrathecally. The conpositions may al so be

otharjthan IERtkel gl BRK2 o &eigar ot ¢k éPlécﬁqahog padiclresdcéizatigpebigeogen-
09 The..i nventd on i o d| ed.to »
s HpTrmsh PR Be Al Bl PSS hBibd Bdap et
J. szﬁ@@m&ﬂ@@@l\aQﬁw pi. 143 NEKI3 8100 hkkight OclectBid) Ol adeition t@ the
kit is rOV|ded that conprises a conposition

un’élb}%‘?llhl’z}’i 1Rl 4 BHSEPSHECVERDASAHD spmwerﬁffvlthrMEﬁere@@ml role in

t
U el AR REAERPAMLY. AEKANG PR ofSfocite sponely

wuﬁlrMAd?dnms iptibot plmsplﬂnrjdetl@jm supgdseng that phayphgeglation of MAP

i nfor dosi ng information and/or instructions

kinageyy &Bﬁﬁégnﬁwwe&&w PUeRg Ifetiopheepitymiworiaicksy Both this

refiR¥mBhSAIIRIRHUsEA sPAGHEY SOVERL £F 'sfi’ég%sn@ﬁanqgﬁliégﬂh&@enough
material may conprise a container for housing t

dlf&mfm@@sm tts Uncha“ﬁhﬂen kf actionyo athsopropatin bmasds yhat sefpetiveenhibitors of

d|t| nent.s ch as.,syrin for
D o B gRoDh B LB B4R BTG B ggpush theusual
bloeRAAR df3ke A'FP b@rﬁfﬁﬂ)é)ﬁtet hﬁ? beMowidngl e or nmultiple dose
forns. 100111i n anot her enbodi nent, an article of

[0095huf &ensfitativesachpnof B@%Plﬁfhhﬁs beempaosed it YW mpbRImpGHUmor cell
linigsgl\rl}gl:].]l 1?1' %glll %%%Aoc%g’i%ted o, Wlé)s% llu%a%hetagg P]aQIIcréa oV éf %Smﬂ%iney

Hopleiaé 20h/NoCsrmtititiva lactiftyiof O fhel 49€/43-kDRrthidd gb@lﬁacﬁoaited protein kinase
hou5|Q%@£he conposition. The contalner may oqptionally
sigpelifgrnadevay méwa}anummp@at@wgﬁ% 9% ¢ads® rprHPed 2o Higher
r‘ .
e K T AR PRR P e et B nor ssue
as cagpared tognomoml ddjacedntissist Bivatahen eoap GHyperexpres'Ehm dinbitogen-

may al so. optional | nprise ag onal co en
actyvy %teg\}gpwaé% pigpn E@ﬁ%tr?@gwaff{ Gh ol?wsﬁ PRI pp. 1478

14g¢pnposi tion. The kit nmay conprise the conposition in
single or nultiple dose forns. 100121Al so provi ded are
nmet hods for preparing conpound? conpositions and kits
according to the present invenfion. For exanpl e,
several synthetic schenmes arc prOV|ded herein for
synt hesi zi ng conpounds according to the present
i nvention. 100131Al so provi ded are nethods for using
conpounds, conpositions, kits and articles of
manuf acture according to the present invention. WO
2008/ 140553PCT/ US2007/ 082138 [ 0014] I n one enbodi nent,
t he conpounds, conpositions, kits and articles of




manuf acture are used to inhibit the activity of MEK
and/ or ERK. In particular, the conpounds,

W@ 0wpa#issi ons, kits and articles of nmanufact urBCTES200B082138
used to inhibit the activity of MEKL. In addition, the
conmpounds, conpositions, kits and articles of

[omﬂgf FREMIEa 6ARNREd HEQD ot dimt tREdapd iR 26tk YO fr¥at Bliman
Further, the conpounds, conpositions, kits and

dlsawa“» chefsl\@fPIﬁEBdﬁE kivasgsespecifictlly g adt hmltﬁmm MEK ltdnd MEK2, are

GSH?CIta ly a{tly CP ave talégets for %he r%g%m]%rgtolg fgw m%ﬁ) a%eéltlcs %ng) t?%flelr 1rnp0’r“[ant

rolé ﬂhwﬁlc&rotlbﬁy@@ﬁrbﬁfeiatlv@fdldﬁﬁl@s (d @Qﬂr&]nl lingNefub@bus cell, bladder,
enbodi nent, the conpounds, conpositions, kits and
gasifiq.inenersatiss bearfubedi ek, nal. kidaey. oyatisne arostatelicglosesgal, prostate,

colgﬁfé ﬁe%p %ﬁ%ld"’g %ﬂ%%égt( gs{ﬁg{él? égﬁ% g)%gc?d?grflth tlél Xa}t{cgr tngﬁ cancerous

hypdﬁproﬁfaﬁa&&ilsjr&re (e. 5{7 8]9S ol lﬂy}ﬁl’[ﬂﬁdﬂ&bf mﬁ‘shdl(agm 1psor£a51$)
oun accordln to the senﬁ i nvent.i.on é
resgﬁ‘a 13y 200 ERign PEOsip @dwpeérpp VBRI S3HHY: & dnedisease; pain;

1 GO St T
angioposin . gtcUmmahanglogmesiseaquteeemdmhmmwmmlanmawrg dlsease such as
adn1n|st red to a sub t hat % converted.to

rhe Hﬁﬁ"di’]ﬁﬁ i OMGISGIREPIS: TRy POV RS i %ﬁ&ses such as
psokfiQik 8dcBmangidneler&i¥hagl di@d&es @iaﬁ@fcf}@@ndp‘étﬁ?r RYineedny 6f

treatlng a condition in a patlent t hat known to be
pramdiray eachylaEnamd degERKatiopr happrngfpnias gknmaﬁn@l@nma Kaposi's
sar'g?grﬁ? :%Il(le S%)\g%%arl\l/EbrFast I]ngé :g)g{lcsrgat%chgr nﬁl 89188 ta}l g]i)l erngold cancer);
astﬁﬁlﬁaﬁltmphlaMtapﬁﬁ s@ptﬁ@ﬂi@@k{ﬂﬂcatﬁl@dﬁteﬂgilie@sds hﬂlere immune
present 1nvention. 100191l n another enbodi nent, a
SURPEERoR Wil $beof vrdee fet- the pwgeral%ld}f@éwdr@é@émdﬁﬁ@mrb graft
VGlISHSghC%E 8RENL lhEIYse&gh&[ﬁafo hipIL chg%ﬁ‘lgfa% HESmAoid arthritis);

canent fo Int etre |sease state
cortdiiadnsi vehake1oauropbil efluxediivat esbubyiemﬁfétlamdé Q1 repRusion injury in

that.is known to be treated MEK i nhi bitors.
mym%ré@im Farc GO GAckRITakR ap 55!3@@%0%0 aﬂh&f& Aibergsplgrosis; inhibition of
kelGHRRGIRYchsENBlerd W REES ST kaiIOVARLIIRR dissadeht ended to
enconpass al | pharnaceutlcally ‘accept abl e 1 oni zed
forms (e.g., salts) and solvates (e.g., hydrates) of

e compounds, - SOAAR N TIRANFRNTIBR | 2720 1 nou

[0007] t h@habtest imebintibh sdl8Es RNRBRNPRERI theHavad@Rli§ foPindibiting
ionized or solvated form It is also noted that unl ess

M%Plé@rﬁli Kinaggs. dihepessertanyaition als pspadastaogmpositiens. ertialesmf
ma%yfa%tu%) ﬁpcplg{ldcom?orlls&tg%ﬂe%g %or{hgo Jb%oégp\%eﬁ?as%%thg&)ss f%l Ptlh?biting MEK
er eoi somer e.g-, enanttoners di"aster eorne

andlgpandhingetaods iendeom@iundd abidi@l toakOpRES invention. In addition,

i ndependent of whether the conmpound is present as an
thej inwgnfion delptes Somethody ofamaking theeopmopadriithe pregrnt Haention, as
wel B GRS RUNRGW SR PG Hthds! eci Lation of a compound

I's inten t o encomnpass possi bl e resonance forns
[0008¢ t hublmmnlsodlththa pegaradedtoal doenpolsgionss ptbh'ﬂled dng oagprises a

ound co r|S|ng the fornmula" is intended to :
Ml’e‘% LoEHAng S fUMEscaRE VIO 4R ﬁafewgeﬁ}qny Pharmaceutical

coﬁ?&s@tﬁﬁt@%k@orhﬁ@'t@ e 15%&%n%‘ih@r SHRoMAL LMk 09 84- p(b(f% of one or

er eoi soners all possi'bl'e resonance fornms an
tautoners unl ess othermnse speglflcally speci fied |n
the particular claim [0021]1t"is further noted that
prodrugs nay al so be adm nistered which are altered in
vivo and becone a conpound according to the present
i nvention. The various nethods of using the conpounds
of the present invention arc intended, regardless of
whet her prodrug delivery is specified, to enconpass
the admi nistration of a prodrug that is converted in
VIVO to a conpound accordlng to the present |nvent|on

o o T 1 ey o o " e




BRI EF DESCRI PTI ON OF THE FI GURES [ 0022] Figure 1

illustrates SEQ ID NOS. 1-6 referred to in this
wappBiaasi on. DEFI NI TI ONS [ 0023] Unl ess ot her w&BUS2007/082138

stated, the following terns used in the specification

and cl ai ms shall have the follow ng neanings for the
moPRRsRSs &f thishheenfBR! TR&LIpARmatORZAL cdrhpdsiidhetned dehat ,

as used in the specification and the appended clains,
admivesteried gureadnfinisiercd by, & widgrvarigiydf'routes, inchedingifor gkample, orally,
AN SR AT
intfa@fulBulafy, ré@alty) udsbudcd1B{ Bit@AgAINAIPoSomAINE Mitdinhgatad, ey

and Sundberg "ADVANCED ORGANI C CHEM STRY 4111ED."
vagyally, indraooqio)y. atrdogl debeery (foprrempiple by ssdctenanptemhk .

. R ed.. : ‘

suteh e b SR B ORI, AL ARy ot nBARKANY RS ARR may
alsbiboalimmisgticyt or c@clarbisteadstt in SN tobeab dapags foamd.

051 o531 bbb A e Ry b il retramutacurs for
treSAHBiSALNa@s AQBcidAWRI O EK NG structure. Alicyclic

noieties nay be saturated or partially unsaturated
[0040t h dmenc ¢mlpodomemtpa kit doproleled that copprseb@rdBIposition comprising

icycli mi.eties . may al so optianally. c ri.se .
ot it HE NG PG ST oo B iy Rl QR ] fnscepions. The
instrubtichE @ik yah @Btc ¢ iR s® RrhicFORhXh AMAE R IRItH0A 6 t0MWe administered,
oxi di zed "and the sul fur atons can be optionally

stotpgic difprdatinx doph e fermagiph eyd/pi wsimedtions esgardied beie fo #rdminister

are not. |imt to nojieties with (C3 nin such .as -
e FnRhiahy It & ol Sl PRy Mhbuhtdnddid o PR BHRAEE movcra
ma§\ohPpens ashteines foe ehsiiretha 36mpeditd MEkEiEmay also optionally

cycl ohexadi ene, cycl oheptanc, cycl oheptene, o
coppiiseaidptondl @mpongnis] Wk panaIngey or gemisEatiog @é the composition.

| i 1. "Alij- tic” r ety

e e S
[00d1 | andreaeniicr @nbodinsdnit,taneunticle af thanufattoresis prodiduaythdyeomprises a

saturated or.partiall aturated with one, two or
COTHB‘PSét_“Hb‘E%’PIElS ?tt:l?ﬁﬁ? ‘é‘}/@&gﬁ 11 '[béféfzelﬁtwe N%%‘HW"'?“HB%H’S a
. . . r . . . .
o PRS0 (@B ANENE 8, DOOPEREL T PR R Q0P aconinr
for-hORsi@RR' conwosition n TRy citaiandmpy optiaaachmprisieplehdendicsting the

O R S e
infB@RdtoRMhd/of tREIQRRIIY hegaddiRE heRYd adBiniRENNd cAnPILitRINY I The kit may

and the like. In particular enbodi nents, "allcenyl, "
alse joptietrally|compriog agddtmas eornpencaisosighi sy inges f¢rerdministration of the

L V) P S R S g ke

[004R1 er Aado ptelMed aRl kahyds, for plepiriiz @nGoandY, coRpoEsaittaad kits
al gng wi th another radical, can be a (C2)al kenyl, a .
acc‘(ogg)l& foda presgit uave(n@@y.a‘fggwmple[, @g@gﬁl symhﬁ%%hgmgs are provided

' ' . chain

e AT At @un i ROREL ol Bl 4FFRRAL

[00(13CR=AWWo, prohided hre rithodb B adigg emspounds epempdarnidhyy kits and articles
hydr ogen or further substituents). Exanples of

of %uaﬂ%tﬁ%rl%cmﬁiaa}aéﬁ@erﬁ&%1111%6921%-y| . propene-1,3-divyl,
net hyl enc-1,1-diyl, and the like. In particular
enbodi nents, "al kenylene,” either alone or represented
al ong wi th anot her radical, cap be a (C210)
al kenyl ene, a (C215) al kenyl ene, a (C210) al kenyl ene,
a (C25) al kenylene or a (C22) al kenyl ene.
Alternatively, "al kenylene," either alone or
represented along with another radical, can be a (C2)
al kenyl ene, a (C3) al kenylene or a (C4) al kenyl ene.
[ 0029] "Al koxy" neans an oxygen noi ety having a
further al kyl substituent. The al koxy groups of the
present invention can be optionally substituted.

A PN NLNIN A 1 e -, o s o L e



[0034] "Al kynyl ene" neans a straight or branched,
di val ent carbon chai n havi ng one or nore carbon-carbon
wa eaoph@sbonds (-CRCR -, wherein R and R are eBchus2007/082138
i ndependent |y hydrogen or further substituents).
Exanpl es of al kynyl ene i nclude ethyne-1, 2-diyl,

[O(Hng PY €odo @mlgdcﬂllnentaﬂlg cbﬂl%ohﬂdsecoﬂlﬁbsﬁﬁfns 116841288 articles of
odi nent s, allmnylene ei ther al one or repr esent ed

maaufan@lrwm hISdef@tlhl@blt rtmc@alty ot WEKoendioi ERK2 @y particular, the
comp(zLégix,r)c)eorr]I%o&ﬁ‘lﬁy artlct/e(s%lf %'Jlgféﬁa&gl}r?%a%)beausléa{ i 1nﬁ%e[ 'the

actA}ntnymeK\yehryaddltadxk Yk[bydoeﬁ]gﬁ),undﬁ cbiApssiabBNRItOInd articles of
represented along with another radical, can be a (C2

magplagie eaebe uged tamhibithe W@m@ oh M%K% Chyrthgrthagpmpeunds,

cor?l%?&t%éln l\’é@ A9 aﬂﬁ?%?&fdglﬂﬁlﬁ{ or ) R&%PQ%))H?E%H the actlvuy of ERK1.

Algadf danqndndfs canpoditiwhs plei ke talr tyc 1 syl g eifia coure aari bies tlmlrto inhibit
substltfg E [0036] "Am no" neans a nitrogen noiety
urther substituents where, for exanple, a

[0(1"13]3I r Oﬁ?&&ﬁer%ﬁ{b%aﬁ‘n&& O ESmAdunRE, rb%ﬁllp‘oﬁtlBﬁ‘se kﬁf Eu‘ld)%@les of

For exanple, representative am no groups I nclude -

manhfdCiB; are N@{d—t@)tﬂaat a L{Isl@z(s@stam)ﬁoalvvlhm MER) anldkor BRXK possess act1v1ty
1 H
RN DTSRl B Dimel Oy bRt frensantipo

[006PSt it MRS chd@einhel, Mdntpouhe a&o?dlﬁ? Qﬂth@@i/es@ﬁtﬁﬂvécnﬁbﬁhs
a ring. Unless i ndi cated ot herw se he conpounds of

admirésterad éma puhiect oeesitn MK amd/pioERKSi astivigs withip the subiers is altered,

BLY ectl% Qerlvatlves t hereof Suitable protecting

p gro uﬁ or“ami no noi eties incl ude acetyl,

[0019] t - budrdxlysantbotihent, Qﬁp’ré&ﬂu@b&'@@bﬁ@ﬁwﬂd ao@ﬁﬁilﬁgl@ thé f@sent
[0037] "Animal" includes humans, non-human manmmal s

1nV@gt1(©n is aé@gtgste@gttg a spbjpesithat 1s %V?][teéi tor{B¢ s@BpPOUIHdR pivo where it

t , er, and the |ike) and non-mamal s
Hﬁ%&%IaEKb Eﬂgﬁd the like). [0038] "Aromatic" nmeans a
[0018] et yn Mtﬁlli@lembbhﬁnelmnﬁmamu@ it pravided foraleetinga esmdition in a

u 4 q@g@ eg/plr Ia o y A %f%)fﬁé[%@tg‘ or, etrh\gtpgllb Psqmsow%tto rt?e treated
by @h]@[@tlﬁlﬁﬁi%ors Shé€ Hféf’ﬂod%@néﬁs'l% aéﬂmﬁst@ffﬁg {o%thé bAEnTRYhdPSeutically
such that the ring atons are only carbon atons or may

effeeivie ud@unmibmonmdmd eecording omthatpogsent(iBeantion.

1087 cEfTelhormgodesthe Pt iR BaCiT ARG b comie ikpcprding

to Bk pY‘Js@ﬁ‘t iheidn W bRlcPREMAu IR alrh@H& M@k FBY B8 irPthe iRhtnfent of a
ring assenbly. If one or nore ring atons is not carbon

diseascgtate that isknowhéo bg Wdya@d@yﬁ\éE&@é{oﬂERI@,@z)ﬂm&% kngpen to be
ypically used where X and Y indicate
Ue%%%%%*ﬁé lnhll‘%(%:rétrbon atons in the ring. In particular
[0020DoditTeRbRd in' Ripitd, to alliof ey abak© B@bedincaftka et gdscak ivgntion
wi th anot her radjcal, can be a (C314)aryl, a
is iptegdadytpeangpmpags @&@hwceu%atlmcqp@)a&}eylpn@?d forpesags y3lts) and
t
sol&rtgﬁger% ﬁ eg%sgtoﬁ ﬁ&épgl ol ?J] ?{gaﬁil NOF W@e{%@ﬁ%@ﬁq&h%ﬁ forms and
sol{ 4369 alle)spemﬁec( Sigeait ;slwelhkt(o@&)nahy hrt to adri@Sramhbrnarceatical agents
(4 o)aryl 004 Azaal k ans an al kyl, as N
in doroniei 05%{7@% g{@e& is alginIHS P gaieulan slotaphgpistry i
spA RIMB rdcREEB G of Rk bs 1?@%&&1 R RPAsIGR %o!@ﬂ;l@ stercoisomers
substituted or unsubstituted nitrogen atons (-NR- or
-NRR , wherein R and R are eagh independently
hydrogen or further substituents). For exanple, a
(Cl_10) azaal kyl refers to a chain conprising between 1
and 10 carbons and one or nore nitrogen atons. 100411
"Bi cycl oal kyl" nmeans a saturated or partially
unsaturated fused, spiro or bridged bicyclic ring
assenbly. In particular enbodi nents, "bicycl oal kyl,
either alone or represented al ong wi th anot her
radical can be a (C445)b|cycloalkyl a
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2-oxobicyclo[2.2. | Thept-1l-yl, and the like. in
particul ar enbodi nents, "cycloal kyl," either alone or
wo apsesast ed al ong with anot her radical, can bBCEUS2007/082138
(Cl_14)cY doal kyl ,a (C340)cycl oal kyl, a
(C34cycl oal kyl, a (C8_ 10)cyc|oalky| or a
(e. éf C@ﬂaalGﬂl@fsQﬁ|d|i%)é{ereoﬁlletr§ﬂéiﬁhﬂi\ﬁ§|0Y1 the FHRbQRI KNiral ceteisher
[ one or represented along wth another radical, can

1ndgperaie(1‘@§)vd§ﬁ¢hq1j éljlekgmnpoan(l @grggﬁ@t @mamlyﬂlvuhlal isomer or a mixture of
1so£n %jcﬁ#hglg :u%l;l aeﬁ(?@ r(\zfcsb%%%flf% rg%,{ltat]loE )?If ﬁ:g pﬁ%a 13 1l nll(tgnde(a to

wnv;ﬁkmt ossidldHfcadRbcOforpabhd alutomdtnsatithrrag£d to the claims, the
nDnocycllc bi cyclic or polycyclic ring assenblﬁ
languseec'yempaind gomraisggdh @@mﬁ 'VE IGRARY fepnsompass the compound
Y e .
o P R b AP APl BB fercoisomers
anceatb polisitdntcsonahcy tdroa laky ke drs enlcksasthamasesspocifically specified in
repr ented al ong wth another radical, can be a
themes v laigal kyl ene, a (C340) cycl oal kyl ene, a
002t 4c Yk AatHey h6RE thak ) A& bEVIFRRIRE] Fhich are altered
[ C% cygﬁ%alky eng'gﬁfﬁg%néﬁfve ly, "cycl o$1€yweﬁgﬂleﬁzln
vzve jatiéh bccoalheoeneompmmd presémg dol thel puesgnininy ¢ntmnotlhe various methods of

uSl(l%;g) galgipggp@wfﬁh%m(e @}J;: Loa %)g/:l%ﬁ%qqereggrdless of whether prodrug

deliveBy f%pLasbk b eRmpasds ﬂl@%ﬁﬁ%ﬁétﬂﬂoﬁﬂfﬁ ﬁb?odi’ﬁ% that i 1s converted in
(G o)cycloalkylene [ 0051] "D sease" specifical

vzvp tek QG@QOWCQMM tpilye mm‘t tiveptiasf. lars abyei nedgd ‘r(bﬁt gsatpin
cor%goe [ %s of %&r!csréﬁtl 1lljlgeen 10%2 nefy ca ler dgznco\j%dpg}rolr hb EVFRY and thus

cause or 1 NncCi erlnary
maly esrafey o8 PP IptlitudsCfot ﬁlﬁithe&@bﬁ@bund Such prdtiugsséfd@other compound
ef fects" aof such therapy "Fused ring" as used

map & i3y noghepsclves @d?@%geltttyaham B rader FBKaWBtW@FY RGtivEY.-
to forma conmpound having a bicyclic structure where
the ring atons that are comon to both rings are

of common 1 uceRFT BASL R Nﬁszﬁ*ﬁﬁfﬁ%ﬁfgﬁé“
03] noFiies ! ARBERR D eSS oy Prire e Frng

&wtmmrmybesaﬂnMed,paHiMIysMurMed
carbocyclics, heterocyclics, aronatics,
heteroaromatics, and t hPEKINETIQN8531 "Hal 0" means
Qr o 100541 Tet er,
(023 Slorest B e TR o R e 6 TR g ptoims
shdl Pt@dve GREfolbwi BedindsTer (b puEpowdstdTithis ppliadttonl chain
a heteroatom |In particular enbodi nents,

[00|2§btltéﬁ Batert fhat as aisechiarthe spssrication ik he appeadcdrlgives, Wi singular

forﬁﬁ?‘tét,lp’g %idsccﬁl%”' 1n?lﬁﬁe Bﬁ‘e‘?er 0% gfsj%%sgﬁ%ﬁ%!n%t cle@rly dictates

otheatiee. OF@theﬁ)@lﬁlnydons af hreddard él@rﬁh@ﬂrﬁ;@lﬁn@ fmag be found in reference

hetero(Ci _2) al kyl ternativel "heteroal kyl ," .
WoEksy Hig u(dg}%?ﬁ@% ﬁm# éb@%&n@ww §RGAMC QHSW%BY 47 ED.” Vols. A
(20’0@%&?3 (2(‘?031? b?és?f}@e(\xQY)oﬁl k)(iso ﬁl%%jﬁ{e%fs?@hﬁh&)(éd
etero CB)a 100551 "Het er oary nmeans a

comenoaenat niethodsio€ malss speoﬂroqooﬂ)}y NMR| HPaCopmtam cheroisty,
.wherein at | east r|n atomis a h teroa om, an
iR recom g SRS Bl BE P BASISET P Bl fhe art

arcn@iPed ncl ude, but arc not limted to, cyclic
aromati c groups having five or_ six ring atons, wherein
at least one ring atomis a he?eroaton1and t he
remai ning ring atons are carbon. The nitrogen atons
can be optionally quaternerized and the sul fur atons
can be optionally oxidized. Heteroaryl groups of this
i nvention include, but are not Iimted to, those
derived fromfuran, imdazole, isothiazole, isoxazole,
oxadi azol e, oxazole, 1,2, 3-oxadi azole, pyrazine,
pyrazole pyridazine pyrldlne pyr|n1d|ne pyrrollne
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100611 "Heterocycl oal kyl ene” neans cycl oal kyl ene, as
defined in this Application, provided that one or nore
wmboosh@ssi ng menber carbon atons is replaced bRCEUS2007/082138

het eroatom In particul ar enbodi nent s,
“theterocycl oall cyl ene," either alone or represented
[O(EISF AA ¥ dife> ﬁfé@ﬁﬁ@ﬁm(e@f b@rﬁf)rlslﬁga@ nb€afdmatic ring structure. Alicyclic
ero('G _i Ocycl oal kyl ene,
motgstcs m@r@e sglueated @rapa@alqusatarated with one, two or more double or trlple

bonc}% Alhc m% e%s%gag;lé ?aﬁlﬁeconﬂntsé oll%s;ﬁ%gh léél ni rogen
oxy%re@ta@ﬂ @abﬁ@ﬂ 08¢ kirlogaie atonﬁlchﬁl TS opﬂuﬁfaﬁy QuateBRFeSEMBidized and the
wi th anot her radical, can

ulﬁgta&r@% @) heyaptiond !y eadigcd. aﬁ%?@%ré%qf@élymlwl 1BQICHSA iBplade, but are

nop LGB £ -ERes filEh Ef Qb e SR tlecBfetoftntane,

cydiepeelteme Ca)yc}upleﬁnatiileyé e@elohﬁxme hgjbbhlez(e(ﬁg) G?}Midh@ﬁid(c}deleﬁcl_gg:.(l)oheptane,
0062] " the radical -

cy th‘gy’Cﬁ%.‘i‘f%B‘iad@ggvggalPP%ﬁ“?eo ﬁYQJPO%?P% Al %P? adiexe-

[Oﬁ%Pdﬂﬁﬁﬁatée%éaﬂ{lé Hio‘iét§r‘ @h&ﬁct&x‘i‘z%dt ra%ltalg%@ 6¥6E%ncﬁk9@ﬁ£flﬁ

I'm no” neans the radical - and/or -C(=
arrgigemenhofR oastatudlt carbenesohs andde@ebmmrhtjcd loy dat@gﬁyl umsratlaated

urther substit 0 | somers” neans conpounds
Wltﬁi‘é\ﬂe ng'o Qfémrieéig}lf& thﬁ? g‘?lldlsor mul ae but differing in
[00278 “ABCHYE iXan§ 8 A SBRErHrarRABdicB®ofichhiR@hdt c8A@IE aPleadt®ne
the arrangenent of their atons in space. |soners that

caripi-farbon dogtie berd @tﬁ@eﬁ?@m oroﬁﬁﬂ R"avtsreiniRa RS patR" anieecach
in(fﬁgern%ldltIX ﬁ;téc?rrggeo SQ{.E er gﬁ 1n Tants . C?(?r%i)lﬁ%tap glker%lrl ndl§ o&e vinyl, allyl,

rror
1sopﬂip@ﬁ§tlep@®dﬁ§'[ dicxafyd, IRbRne Il $R6FNS1, Liakerdt,@-methyl-2-butenyl, and

nonsuperi nposabl e .m nor 1 mag es are ter med
the'liga AR peyfigplar crybodigyeats; r?élsenyb githes plong gpegpeesentad algpg gith

an(? %)lgﬂdsglhleraa{@z %l?(glgldé? @2 1 éﬁ keﬁﬂgég&? @gﬂnergiyl %\ )alkenyl or

a (Centleenyias ltenatieclgntallomgt,T eiton ahmﬁ of rappgosted elong w1th another
chirali ty A m xtur f th ntionmeric forns is
radil fa b (Fae@:w TR 0%“@%5%@%& that has nore
[OGZIQPRA%ﬁyI‘EHé’fﬁEatﬁ aNt&IchPESbraddhkd ENANEMQURIOn ChRA Ha%mg one or
where 17°1s the nunber of chiral centers. Conpounds

mow tdrbererabomdoutdnborgki(rER-CRntercramR @xd &tar@samnh@peladtntly
di vi d di ast
ny i e WSS B el S Bl Betfis cttrae-1 2ot

propRfe-¢ BLAIM, nieRi@le-1,5-dBfl e5@Nhe AkS ! BIRAGH®AFRMHIBIM DS,
characteri zed by t he absol ute configuration of t hat

“alksemylene,’ cféﬁhﬁ@@lon%@rsr@pms@t@cbﬁﬁm@mthtan@therrr@ﬂl@ﬁls carpbg HEC2 20)

SHBELERBSTEDS LRAPERE, B | DAGPATILLL pErO Syt RO .

alkehydcigdd S&lhéthﬁn%mf‘h]gblﬁ}a&ﬂegnelﬂlfer hlbm or pidsalted gohehsthansther
descri bed by the R- and S-sequencing rules of Cahn,

raduw@daaa addCPrdrayleneanibeh ﬁhk@%@elfed?f af{Cat dbemydinccal
[Oﬁgge o %g’u fRand W &g@&h In%ﬁet% Hgmﬁi eP kag%hbgtfltuent The alkoxy

mstry an e se arat on o reol Soners
greape oﬁ\&llelprésnm\nnvenmh hen has opt{eaaly sulssamtédAdv anced Organic

0030, AN reisened iy et el dor Han et

un§a@tﬁa19[i OlPhitid ﬁdfcgﬁhamﬁ%nd A0S ASRY aQ&ﬁk loptiBRARCW ARk 68k or more
wth it in synthetic organic chemstry, i.e., ‘an atom

or group di spl aceabl e under rezctlon (e.qg.,

al kyl ati ng) conditions. Exanples of |eaving groups

i nclude, but arc not limted to, halo (e.g., F, O, Br
and 1), alkyl (e.g., nmethyl and ethyl) and sul fonyl oxy
(e.g., nesyloxy, ethanesul fonyloxy, benzenesul fonyl oxy
and tosyl oxy), thionethyl, thienyloxy,

di hal ophosphi noyl oxy, tetrahal ophosphoxy, benzyloxy,

i sopropyl oxy, acyl oxy, and the Iike [0067] "Moiety
prOV|d|ng X aton1separat|on and Ilnker prOV|d|ng X

o R o, o o, e .



[0076] "Prodnig" nmeans a conpound that is convertible
in vivo nmetabolically into an inhibitor according to

WO bmspsasent i nvention. The prodrug itself nayPOr/UsSmg7/082138
not al so have activity with respect to a given target
protein. For exanple, a conmpound conprising a hydroxy

of SR AR MR BIaBEEHVRH 0RPo AN SES tBlaa k?fﬁ) d @carbonyl group (See
converted by hy droI£S|s in vivo to the hydrox

owﬂwcb’i)nwlfus(ﬁqeameal Bl )aragd/phalﬁrogay(ﬂ@e ‘eoalkel t)eéICx)ﬁlkyl and

A acet
(C%Y%ﬁgﬁaﬁﬂyngi E%g‘&lnﬁosp ites %%??a?e ?‘ﬁﬁ?@ﬂ%@@?ﬁlnﬂm
Che??‘ aFai f@mp"ﬁ@'(tlﬂpébhlﬁylaﬁcluﬂémhﬂmﬁtaeﬁaves‘attqﬁiﬂatt%ayeen 1 and 6

unar at es, nal ea

carhRtHy| goriagg. pthyily amxy ﬁsa)fpmmbéluésé segawtlsig@lagyl, rer-butyl, vinyl,

all#;m;gé ARG R3prd élgﬁ lH 'égl% dn9t & %Sbutenyl 2-methylallyl, ethynyl,

1-themagt) @Splbf)ymm,tm thephlte)l Mhﬁse{irémn&tdeﬁong with another radical (e.g.,
cycl o sul f esters. of an1n aci ds

as w&aﬁwl e%éoaf%@n@yfm f@e hg%a?eaé i hyrbrandlg d turated or

un @M i c'ﬁ?\yaléh@ reﬁf#‘fﬂl ﬁhﬁﬁ% [h%qluﬂ?oeiaaf Afhdendidald 615when no

converted by hydrolysis in vivo to the am ne conpound
atofB30I7Y indidetcdtrecine d bded {a/at (Gbas)aryrh(é“ankllldfé inohades e zydf phenethyl
|nh|b|t LS.l n mhlcE a rea i%g flte or. sit

LB R D TR P BIPS £ hisTed: 2By adiBkimdiog apf Uik ikpksIn

pardicElabS@bodindchts! hﬁk}ﬂ PRRAERHSRIbretpre it a‘l&fgswfﬂﬁ amdiher radical,
t hensel ves may be "active as inh I%ItOfS

carclohd E(éhe)agth@ (Cirsallsyl, 8 (€t adslle Ly (&e)ﬁiﬂk}ﬁ gr gfoupalkelan
Altgrnnilvglnd‘ Ilky:L),r \1/‘[\{1 atl?elgeﬂoer rg%%% tallont% V\(J}]gg ull?osth T racﬂ:e%g%gl ca

(CQQ@?@&(CB&I&QIoraan(atg)allltymg assenbl y" rreans a car bocyclic
heterocyclic system and includes aromatic and

lﬂ%éh aékl%yﬂﬁme ", Qindgpg tr&ﬁ%atedmhergfy@t iR S tsesYon Brepehqde saturated or
un&'tlfr)ft‘éhl a[qlpﬂﬁtlcp g%\éé?reéﬂrd cal i V?%l ?ghrdl )ng‘%ﬁ% érl% rt]%ﬂgally used
whbhan yandi y’cmdicate thid mgmice m>f babfnm amhs 8 merc:hamr Hor iedghplg,

(CrapfR R e i Tabgtb s L s Fmcbadeny o,

MBS RSncRFRip IR A pkricr

2-mﬁhﬂsﬁttﬁam¢éndemc(rﬂ/léf@fﬂ(lﬂfé)€ﬂz®@ﬁb qgeitamethywn@o means

R REPEEHECT 0BG Rt Gt s M etner atone

or tdpPastifeld hieng RyGAr@binet ﬁadﬁﬁﬂ chiy 8¢ @9englasiisne, E{‘@ﬂ@jaﬁ@lene a

i ncl ude hydrol yzabl e groups, such as acyl groups

(Cgnllpdensay (%)q;{hylgg@,@rgy Q%an}@¢@u pAlteandtivelya qu]gylene ” either alone
I
or { ﬁ%s@#ﬁg ’rllogg Wlﬂhda?- h%? a%&?l L _cg@ rBéa %1] §¢ Bgl%)l)éhé,% Eeﬁn(y’lene ora

(Cgmpﬁﬁﬁylphosphlnyl and the |ike. Exanples of acyl
acetyl trifluoroacetyl

I
[O&Hg u“gﬁw Iélgg@u dﬁ?ﬂ“é% %lgﬁ g bpanchadsayraied %T%V@&tﬂ%‘ﬁffl pliphatic
%@%wﬁw %‘?ercﬁf% nyu'bMdﬁ)&y (Eéx)gﬁ&:flldene and (Cx

enzy oxycar on
Y)arlkyhelbin@am bﬁnzaylymsyd: athbie hnd Viingicax yieamdmalrey lof carbon atoms in the

i Bt STGTe Lo By AR HOGE PFPAEIIEA . RED UG R H)

1sogfd ?ha&% deasaps) p 9¥meaﬁcmrﬁ€m %ﬁ?lh&‘@ﬂ%% thatHALEL), and

ofected wth'a pro ecting group S [ e am no aci
resi dues include, but are not Limted to, residues of

Ay (glycine), Al a (al anine; CH(NH2) C0-), Arg
(argi nine), Asn (asparaginc), Asp (aspartic acid), Cys
(cysteine), AQu (glutamc acid), H's (histidine), Ile

(isoleucine), Leu (leucine; (CH3)2CHCH2CH( NH2) CO-),
Lys (lysine), Met (nethionine), Phe (phenyl al ani ne),
Pro (proline), Ser (serine), Thr (threonine), Trp
(tryptophan), Tyr (tyrosine), Val (valine), Nva
(norvalinc), Use (honoserinc), 4-Hyp
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[0082] "Sulfinyl" neans the radical -SO and/or -SOR,
wherein R is hydrogen or a further substituent. It is
woeted4sbmt t he sul finyl radical may be furthePCT/US2007/082138
substituted with a variety of substituents to form
different sulfinyl groups including sulfinic acids,

theliel TR BRRERr crblbdildis, %ﬁﬁfd@ne aBjches Wlohest eseﬂ-t@@%%g with
"Sul fonyl" neans the radi cal -SC2- and/or -S02-

anwm@rrreqilnachansbelw@lo@@lﬂiybdena, § (Fitibetkyddest o (@eno)alkylhtdemes a

hat t di

(CCHEDdeE bt I kY e AR e STkt Pt glope or
repaésehted @lving Sut gdyHer grddsapScah b6 hydi Ayt dcOn (C,)A{IdEne or a

sul fonam des, sul fonate esters, and sul fones. 100841
(Cédhﬁh%%@utlcally effective amount" means that anount
10035} CRUHDEIEATH MAREE SbARHAE Bt haih Mot chiRIsAIRst one
carbbe-catibse agige bRIDBEFEC- dhi-C=CRewbtem R eyl yalcarwa ot adiirtiam
suktsg%/uen@R%))/(a@plsééﬁgal&gnﬂ ln elrﬁuﬁg%é,rpgaéfgéﬁi ot Ilr{l It)e%?ynyl 2-
hepty 108k ke hkemiﬁ‘? gla%&%dméﬁtsd@ilk n?@' @i%éf%lon%? Eresented

€re one or no t he carbon’ at oms 'f or m ng

aloafz bewith aploghicnraglie@l, rcepbae €, whdkynyllaf (Cs- 1saztlbylsyl,(a @z mjalkynyl a

R e SR ekt SRR - bl s Bt SRR P bhica
aloR@RRI bfi@r RRIWERAN be 8N, )Aﬂtyﬁ%r @wgalﬁml QRS (Of)alDAA.

sul fur atons. 10087 hi ocar neans the radica
(003} -S)kynal@dﬁt’bmea@(a:s@mght onbreneicd, @Valgnwmgélnlndmvmg one or

furt bst it I nat € d. .t th b
B R B S R PR) h Pnd gt Rpg B
hy@ttb@éd it ﬂuﬁﬁétssubﬁltﬁ@ﬁs‘)‘l @xﬁﬁlpree ¥ allkthyledy inoye egﬂy@wsz diyl,

i ncl udi ng thioacids, thioam des, thioesters

prapinel Srdikand thedse) In meigselapeinb odémentﬁf‘@ﬁiynﬁ&m, ah%r alone or

PR PRAR: Sl SOTREUTE 0 IR EREATEL ) e
(Cogralkynyhenel @ (@) akknyn@llene/\m a:(Cztmylkpﬁylpmee dA sqrostectiyt, Galkineylene,”

AT TN A R e

dﬁﬁHﬂ%&&ﬂ@@g§Q@;§M§&gse in an animal that is
experienci ng of displaying the pathol ogy or

[003phiAonda oheay thyf ratlivel tﬁ(?@é\élﬁl 6C(%O)-N&Rf edR-66=0)- and/or

-N%bghatw \égelé];gﬁgi cI RI are 1%%5)@%@% B}z%{)g%orteh%mher substituent.

[003i65 €ARENd mSdhs AMii@entriGibtyl RvEXAR If@MEdr REb®ituents where, for
di spl ayi ng the pathol ogy or synptomatol ogy of the

cxamplegsbyirggener cabey afost kigtipehedga theoribegenarvr srample,
ropf IR BVELRIR M IRIREENIE, LnPot S RS e ARl ). -N(ew

Fovi herer

10)&dRlNENHERS]) SM{(hékehﬁryl)j LS (RY1eL ad(hetkrdeyIng arper 1&odegtionally,
n the sense that further substlluents beyond t hose

[
thedyocuipstidernvaipasiber wih theeuirogearnes) alsp omay iy Yigrscadieared
oth&'ﬂ% e, ttﬂ@é &nﬁ%gf HB5 R Qdﬁtﬁﬁﬁlg AR Mdetied qﬁgqﬁ&ude
‘are e substituents on t arbon atom nce
prot€&c@al dfqrivanmmhers(ﬁié Suithbly [prtectmg, gret@dﬁ‘))r asinomhdictis include

scy SORHOBICEPonth i REGBEDY DI GREKE the atom®

attached to the carbon is a heteroatom or cyano.

Hence, CF;, CH2OH and CH2CN, for exanple, are al
(Cualkyls. Simlarly, terns sugh as al kyl am no and the
i ke conprise dialkylamno and”the |ike. 10090] A
compound having a fornula that is represented with a
dashed bond is intended to include the formnul ae
optionally having zero, one or nDre double bonds, as

exenplified and shown below A ---;:- -"".:-- F-- B
?:1
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[0037] “Animal” includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,
horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the
like).

[0038] “Aromatic” means a moiety wherein the constituent atoms make up an unsaturated
ring system, all atoms in the ring system are sp” hybridized and the total number of pi
electrons is equal to 4n+2. An aromatic ring may be such that the ring atoms are only
carbon atoms or may include carbon and non-carbon atoms (See “heteroaryl”).

[0039] “Aryl” means a monocyclic or polycyclic ring assembly wherein each ring is
aromatic or when fused with one or more rings forms an aromatic ring assembly. If one or
more ring atoms is not carbon (e.g., N, S), the aryl is a heteroaryl. (Cx)aryl and (Cx.y)aryl
are typically used where X and Y indicate the number of carbon atoms in the ring. In
particular embodiments, “aryl,” either alone or represented along with another radical, can
be a (Cs.14)aryl, a (Cs.jp)aryl, a (Cs7)aryl, a (Cs.jp)aryl or a (Cs.7)aryl. Alternatively,
“aryl,” either alone or represented along with another radical, can be a (Cs)aryl, a (Cg)aryl,
a (Cy)aryl, a (Cg)aryl., a (Co)aryl or a (Cjp)aryl.

[0040] “Azaalkyl” means an alkyl, as defined above, except where one or more of the
carbon atoms forming the alkyl chain are replaced with substituted or unsubstituted
nitrogen atoms (-NR- or -NRR', wherein R and R' are each independently hydrogen or
further substituents). For example, a (C;.19)azaalkyl refers to a chain comprising between
1 and 10 carbons and one or more nitrogen atoms.

[0041] “Bicycloalkyl” means a saturated or partially unsaturated fused, spiro or bridged
bicyclic ring assembly. In particular embodiments, “bicycloalkyl,” either alone or
represented along with another radical, can be a (Cs4.15)bicycloalkyl, a (C4.10)bicycloalkyl,
a (Ce.10)bicycloalkyl or a (Cs_jo)bicycloalkyl. Alternatively, “bicycloalkyl,” either alone or
represented along with another radical, can be a (Cs)bicycloalkyl, a (Co)bicycloalkyl or a
(Cip)bicycloalkyl.

[0042] “Bicycloaryl” means a fused, spiro or bridged bicyclic ring assembly wherein at
least one of the rings comprising the assembly is aromatic. (Cx)bicycloaryl and (Cx.
y)bicycloaryl are typically used where X and Y indicate the number of carbon atoms in the
bicyclic ring assembly and directly attached to the ring. In particular embodiments,

“bicycloaryl,” either alone or represented along with another radical, can be a (a
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(Caas)bicycloaryl, a (Ca.19)bicycloaryl, a (Ces10)bicycloaryl or a (Cs 19)bicycloaryl.
Alternatively, “bicycloalkyl,” either alone or represented along with another radical, can
be a (Cs)bicycloaryl, a (Co)bicycloaryl or a (Cjp)bicycloaryl.

[0043] “Bridging ring” and “bridged ring” as used herein refer to a ring that is bonded to
another ring to form a compound having a bicyclic or polycyclic structure where two ring
atoms that are common to both rings are not directly bound to each other. Non-exclusive
examples of common compounds having a bridging ring include borneol, norbornane, 7-
oxabicyclo[2.2.1]heptane, and the like. One or both rings of the bicyclic system may also
comprise heteroatoms.

[0044] “Carbamoyl” means the radical -OC(O)NRR', wherein R and R' are each
independently hydrogen or further substituents.

[0045] “Carbocycle” means a ring consisting of carbon atoms.

[0046] “Carbonyl” means the radical -C(=0)- and/or —-C(=O)R, wherein R is hydrogen or
a further substituent. It is noted that the carbonyl radical may be further substituted with a
variety of substituents to form different carbonyl groups including acids, acid halides,
aldehydes, amides, esters, and ketones.

[0047] “Carboxy” means the radical -C(=0)-O- and/or —C(=0)-OR, wherein R is
hydrogen or a further substituent. It is noted that compounds of the invention containing
carboxy moieties may include protected derivatives thereof, i.e., where the oxygen is
substituted with a protecting group. Suitable protecting groups for carboxy moieties
include benzyl, tert-butyl, and the like.

[0048] “Cyano” means the radical -CN.

[0049] “Cycloalkyl” means a non-aromatic, saturated or partially unsaturated, monocyclic,
bicyclic or polycyclic ring assembly. (Cx)cycloalkyl and (Cx.v)cycloalkyl are typically
used where X and Y indicate the number of carbon atoms in the ring assembly. For
example, (Cs_10)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclohexenyl, 2,5-cyclohexadienyl, bicyclo[2.2.2]octyl, adamantan-1-yl,
decahydronaphthyl, oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl,
2-oxobicyclo[2.2.1]hept-1-yl, and the like. In particular embodiments, “cycloalkyl,” either
alone or represented along with another radical, can be a (Cs_14)cycloalkyl, a

(Cs.i0)cycloalkyl, a (Cs7)cycloalkyl, a (Cg_jo)cycloalkyl or a (Cs.7)cycloalkyl.
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ED.-.7CEC "-...D.,-7TE?.,,, ,,,,- CE-CH
[0091] I n addition, atons naking up the conpounds of
WO bmspirEsent i nvention are intended to includepel/S2007/082138
isotopic fornms of such atons. |sotopes, as used
herein, include those atons having the sanme atom c

Alﬂaﬁmﬁ%ly,bt&ycgh ?pf Siftter ARMS oP HpRQESted BYOnBRNthoino8RA I al, can be
exanp hout limtation, isotopés of hydrogen

a (Cs)eM@?ékylr ) (Ga)wcm&ydeq,(t(?e}qyumlkahd (Cs)swip@bylofa (Ea)cmdnalkyl or
a(ﬁQ%fQﬁ% ?C and "C. DETAI LED DESCRI PTI ON OF THE
Hﬁ% [ 0092] The present invention relates to

[0050["POYEl8 s kyleBEASins iaQligalerdt] daturaod oﬁpém@lll}eﬁns@furated monocyclic,
manufacture that may be used to in

bioyplicoeene)yeeliv e assam@tyeu (EXPGYﬁ%]é%d@PI? éﬂ‘é (Gedcydorlkyleppare

oY §s 3 BER MG, B MR g PR ARTR i g ring assepbly.
In paretwar ﬁgtl)dndgr;ﬂgﬁ? éicyclaslkﬂEf@)’ eiél&@@ﬂ?lll]e gEh%pbedemeg aldng witteanother
radieal 593'% Re 60T o @WBW&@ A rli%/?%é.o?lkﬂ% afGe-ngalkylgne, a

(Cg[ Mﬁg&'ﬂohﬂ& Rhé bya E@ﬂ?&?)g%%ﬁ(yfl{ %me%ﬁﬁfthl?/ 183&211&@3’%%& alone

var ety of cel I'ul ar signals
or tipfdserted tlioag woth aandlepradiqaf enab¢é @lﬁCs)ErYDéoalkylene a (Cs)cycloalkylene,

a (??}P%c aﬁ@lgll?ear l@aﬁg‘ﬂtﬁkl na }‘f&g&?@% glg %E gf(ﬁliéfcyglgglkgfene.
(0031 £ EDIEeRRN L &magien&m aﬁpﬁﬁﬁecaltﬁ e&lditidt & dnf ikl Rpart
ration, d| vi sion, and di fferentl ation (Schaeffer,

ther-q:o%gnd 1rmhdiewlb gnheaN:hy gond(ltlcgg@yt may be Gals¢d bgjoslincident to medical
35- 2444 t hvva ding. o e Ras
or Vé’f%rtmeair}g] ﬁle}ap agp d % tF% aghe ' {S ge fffecg;[as g%he P érapy.

|n| ree ro?’e Seé

[0052] Chudce aigg” h@uﬁmﬁe&@ﬁ tefat It(O:!ﬂ ribf ﬂ@uu Q;hodnh@d ioineth¢e fih@ e form a
protei n ki nascs Raf-1 and MEK1/ 2. The MEK1/ 2 ki nases

corgpeuirgl I Ing P YGlisistrycturer whgte Hhe/ring emp thak pis£erunqmHgboth rings
areacﬁltecﬁfli)gu@? (ng?m;tg%% %-%S@J‘&%ﬁl p@é o 98 %ﬁrfé{geagingg include

speci tyrosi e resi ues
dectaﬂlenmlhﬂmhena,canithtad:@d fhenphiibsepbiangdlatfucn, bénzMalkars guinoBne, and

i dues by the up am RAF ki nasc. MEK1

they &0 il G sl e SetiuAcd: m%wfa%amrgﬁed
carBBEIhiEY hefctotybib MShiarikd, NBRRARBISnafd et h are

capab P],osphor ylating ERK (Zheng, CF., and Guan,
[0(}53] (Habga)eaﬂs fl@pro) chl@oebnon®68,i0ddl435- 11439).
[0054] “Heteroalkyl” means alkyl, as defined in this Application, provided that one or
more of the atoms within the alkyl chain is a heteroatom. In particular embodiments,
“heteroalkyl,” either alone or represented along with another radical, can be a
hetero(C;_y)alkyl, a hetero(C,_;5)alkyl, a hetero(Cy.1¢)alkyl, a hetero(C;_s)alkyl, a
hetero(Ci.3)alkyl or a hetero(C,)alkyl. Alternatively, “heteroalkyl,” either alone or
represented along with another radical, can be a hetero(C,)alkyl, a hetero(C,)alkyl or a
hetero(Cs)alkyl.
[0055] “Heteroaryl” means a monocyclic, bicyclic or polycyclic aromatic group wherein

at least one ring atom is a heteroatom and the remaining ring atoms are carbon.

Monocyclic heteroaryl groups include, but are not limited to, cyclic aromatic groups
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[0094] Mul ti pl e studies have |inked the RAF/ MEKI ERK
signaling pathway to the growh and survival of many

walzengashuman tunors i ncluding, but not |im tBC/US007/082138
cancers of the colon, pancreas ovaries, and

non-smal | -cell lung cancers (reviewed in:
haRP Al E bRAR PG atohsSwhdReh HEELebRe Fag 48R0’k hdRYdHE and the
Revi ews: Cancer, 4, 937-947). For %hese reasons there

rerhgBing gwyg abonsird spdbne Thanigrogen atomsdgew bf oplionglls gabternerized and
nolecul e pharmaceut j,cal . i nhi bjtors of thi at hway. .
e Db GE}p s AT RERER B kB s riuoh ™ PR iR on inetuce,
but 41v a6t lirdhed Y thakS @erPRd Se%s furdt) ilidagsly, i96thiavbleyisbeizole,
other protein kinasc famly nenbers and thus may be
oxqfia7@la, X7t d s3-arabarole, BYRTIBS, MIEEL, AV Bz RYE¢HESe

robighs 3Ll B 3, Rl SHU R G Herermar o
inchidesdiut ismon timVieK 2o, bicyolit edgiydic tile, whystrathe dtteroatyl g is
s used to guide, the design of .the inhibitors, :
fusvég RO tHa B }nd[ee@@?ﬁh %eq%ﬁ}%i fpm the gioup sepsiytiweof ap gyl ring,
o 1 t . -
a PG RG Y, A2y EIBARANY Fhat {12 SORPEYAGeyclitRRRARID:
hetewrpelbslegl mms t Thesobicaelicca-theydlic dictedmumels mchntt, butsmahdtdmited

term.nal. | obe ¢ ri sed prli ri of a.l1l3-sheet.,Th
to, Qo AV R d T by e 2ot TR phehe CherRiidi g cirityro 8. 5-
c]plyRBInCoiholifE, thch§Thi3XcIhidiRe, itRkhssICEpyHiliBe RhRATLI-Ve
bi ndi ng of nucl eotides at the active region, which is
blnysidarcemdatizingamidaad ], Jadnywslkete, ghiaoting ispgmmohse, phthalazine,
uiﬁ(ojdailltnieo naalht‘%rri P re()duﬁgliiz\{g ki)ic{lo?ei r1] iI‘?({ lemiJC a%oolt iigl olannedbenzoxazole
QrEubstratds ag‘ emaepen&%ﬁ% upon an ACtiati'o Lobp, ’

beropfraklofbenvbthifole SintiBazaNl , &x{Bndewd, FRarsomes-h pyridiaen
active, but often in a fol ded-back 1 nactive

imidarld 2Py aniditaimigezeldastipyamiding Iidaedl! gy HmEline,
Y- R A OB X Py B8PS LR LA 2
c]pgxitimedgdrao3 b jpatidion, pyCaefd3-Klippaseding pytrolofd,2-d]pyrimidine,
PG o UGG o i TeNESRI0 S e BIP Redeane. poolo[1.2-
B AR RO A, ol .
pteridine, purine, carbazole, acridine, phenazine, phenothiazene, phenoxazine, 1,2-
dihydropyrrolo[3,2,1-Ailindole, indolizine, pyrido[ 1,2-a]indole and 2(1H)-pyridinone.
The bicyclic or tricyclic heteroaryl rings can be attached to the parent molecule through
cither the heteroaryl group itself or the aryl, cycloalkyl, cycloalkenyl or heterocycloalkyl
group to which it is fused. The heteroaryl groups of this invention can be substituted or
unsubstituted. In particular embodiments, “heteroaryl,” either alone or represented along
with another radical, can be a hetero(Cj.j3)aryl, a hetero(C,.13)aryl, a hetero(C,.¢)aryl, a
hetero(Cs.g)aryl or a hetero(Cs.o)aryl. Alternatively, “heteroaryl,” either alone or
represented along with another radical, can be a hetero(Cs)aryl, a hetero(Cy)aryl, a

hetero(Cs)aryl, a hetero(Ce)aryl., a hetero(Cr)aryl, a hetero(Cg)aryl or a hetero(Co)aryl.
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QCCNO R5 wherein Qis selected fromCR7It3, CO and CS;
Rl is selected fromthe group consisting of

w@ @hsAapsy cl oal kyl, hetero(Cl_12)cycl oal kyl, PCT/US2007/082138
(C9_12) bi cycl oal kyl, hetero(C3_12) bi cycl oal kyl ,
(412) aryl, hetero(Cno)aryl, (C942)bicycloaryl and

[00%8] eH%%‘?c%ﬁ b tPAT Mbm tﬁﬂqgn&%bc%%&nlﬁt@lﬂ Phrticular examples of
unsubstituted; R2 is hydrogen or a substituent

hetgrpatosns inplude,ibut atieviot tlmlthq thr, ogragen R ygen, st selfwd from

[0659 EOX Etgu ato%? rr‘ﬁc’oll ’I’ n fas g rrplo 1015 %Blhere—t%% )atﬁl klyy W[ln F vinmety is

att4ched Qe)xﬂit Ky:hnbohalEQé L’b@bﬁhéwﬂoatoﬁﬂlﬁlbﬁﬁyé i(nauga)IaRKyN*(o )=, -O-,
t hi ocar bonyl (G BL 6) oxaal kyl ,
-S+@r- &(%ra e 4y f&ﬁpf@n or asﬁyﬁh@frwb@@m kyl ,

[Oﬂ%ﬁj F%rg%g lgilwl’@%ﬁ(a%&%lgﬁg%ﬁégﬁeg)m h‘1<s Apphcatlon provided

thaln eﬁ@ditaﬁ&‘n: of 2hcatome alithyrl h€ting)iah kyteroaamy.l F@]ek@bnplekyl

hetgg{( o%l%/?égg%egdéﬁ 1§ @ﬁhg'jng I}i{m&l%dy: 1C1:tlls ?10{’Jl Jlrl1<11ted to, 3-aza-
PR 0 A S e

theHekeedo pﬁltlcula( erabgdlme(n@‘ hete?c)ﬁ;cyxﬂmﬂlqdf yelithemaone or represented

het | b t.ed
alog ot il Ft 5 X eeR C o MRS Kb b wpicyeloaliy,
2 hEEkRCY, OBich Y N SRAUB(CORSE by 0 Rdtiogon, oxy.

droxy, carbonyl oxy, al koxy, aryloxy, heteroaryloxy
h@emb@mylpalkmlx” gitlichaleyt or weprasented dong With Bkgthgriadisal, can be a

v GORET B, PR S B b AR 2 1
hetbfﬁ(@@&fcb@lﬁylﬂiﬂlfdr a»'i)e@érbﬁ%)b@}dlcfa@l{ﬁl (Cl 3) al kyl ,

sulfin 3)al kyl, am no
[005% nHGé{ (b'gg)'glqawl” m(e@j_s @ché%yl@ gq @eﬁt@élmmlk@;pphcatlon provided

o ERESEE FEhesLACTolel ity (ALY
hethei( €50 {uT8;clcd) Hias yis¢diartlyis (A@bhﬁe)tainhy&lude(scadﬁa aytdimiad kg |

2- a%gilﬂg q X@331% %f%lg?}g%:r&iépml te?ré&i%lg (fp:n?o 1nyy and the like. In

atlﬁ%ﬁlﬁf %@)dlhl@)n@r MeterdBrycldarPi Co PRI oﬁ%ﬁresented along with
hetero( C4_12) bi cycl oaryl, each substituted or

anathguhbditilt candat, a lpnt@v((ded)btdyaloama calreterBB_san)bicgelohryl, a

helsBiE R P BT iPpIT *ge o B aic e BaRn: M e ey detedibie iy

cithd?Qldhe @ Peﬁ@s@ﬁﬂe&taldﬂg vith dhoticd 8Rfical ah B Q@ QXX ¥)bicycloaryl,
am no, (G ) al kyl am no, sul f onani do, i mi no,

hetsto(€ ohighcloa rhpter 0(@@b101>’€§0)d@{ Lideterofeatagycioenylairiey | |
r al kyl, thiocarbonyl (C1_3)al kyl
het@ﬁ%?%&"cwﬁlﬁ%lﬁ% al k§| sul fi nyl (C)ll (3) al kgu i no
[00601] « HI@t)eﬁchryﬂoalkymrﬁ@(n@lléib)ﬂkﬂyhs defined in this Application, provided that
(C312) cycl oal kyI (Gi_5)al kyl
ong, ek BPLs(Edhe atppsy & w&n& e(re}g i5 p dieteyqatorn ssirqted, laqepsmd@yrly from N,

EeRQAL Mk

O, Egtger o?%‘ %%Vbl cyc ég?g/‘l( %é? @@%l@%&éh&’%@%ﬁf OQ)}]IOIYI 4
plpleﬁizmyd)(p@ﬁro]hdl)lyy @Ieﬂlatifopblrrorlﬁﬂxllﬂ)dr diszgperapdroepinyl, 1,3- dloxanyl

(?t ero Oz].%r , substjtuted or unsubst ‘ tut ed,

BT a AN RG] RO AR e R T4 - UG 2lone or

reﬁreQSeRt‘éH Bfbnk OF i BarR ek r&flca‘? C‘QR BRhL&RONE;. Uzéﬂldgﬁqﬂ,rbd R8

arc each rndependently selected fromt group

consi sting of hydrogen, cyano, " het er oar yl oxy,

carbonyl, oxycarbonyl, am nocarbonyl, am no,

(G _io)al kyl am no, sul fonam do, imno, sulfonyl,

sulfinyl, (G _10)allcyl, hal o(G _10)al kyl,

car bonykGi 4al kyl , thi ocarbony(Ci _3)al kyl,

sul fonyl (C1_3)al kyl, sulfinyl(Cl_3)al kyl, am no

(CL_10)al kyl, (C312)cycl oal kyl (Ci _5) al kyl

het er o(C3_12) cycl oal kyl (G _5)al kyl, aryl (G _Qal kyl,

het er oar yl (Cl 5) aI kyI (C9_12) bi cycl oary1( G _5) alkyl,

1T . ~



variation of the above enbodi nent, when R6 is absent,
Qis CO R is 2,2,6,6- tetranethyl piperidin- I -ol,
waosRA55%3 hydrogen, then Rl is not -CH=CH Ph.PdTiUuy®b7/082138
anot her variation of the above enbodi nent, when R6 is
absent, Qis CO R is a substituted or unsubstituted

he@{]bgm@)cy&?alkﬁ M&&@e&n@)oﬁml@ql aaﬁk@?rge@s%%%'c%@&@/l ora

ependent | drogen or net hyl i s not
heteNéCRs)qumékxé Alwma@Vplyr ThetaroQiclonliol,” itbersarictau redessnted

oS Bl TSN b « R R PRRT PR IR Do o
het@ﬂi@ﬁ)bﬁ&oal@yll\ﬁ)hétetB@Cébbb&ﬂ@lkyl,FQhétéro(@é) J@ggnky@r a

substituent convertible in vivo rogen; and Rio

heterp(Saredeadlylf hasprof Gracygiaslleyl ebm bf:tﬁtq(ﬁ@crﬁloqﬂyﬂr ogen,
[O(ﬁgy g%lg%%&él%a/lﬁ?%‘g? o%%é@%%clo@h%%% &%%r ?h%%l this. A cS)hcatlon
prosvidd ddahstind or miond oiftthe sing hamter catibh atmﬂs 1s replaced by a heteroatom.

b h I Ch
In é%{lplg%ré@ 1!3?3% F%e‘@tﬁcylplggﬁy ?}Q,% )e}(ﬂl@{ oneé)rlhrﬁgesented along with
an(&ﬁ\éijrgal?élké’a{m a%%g {y %gﬁbhlﬁ&l@ga%@r&ﬁl y)cycloalkylene, a

etero al kyl

hethei(€r- @ayqlfdw(ll@ler&) aﬂlktptq(Cé Q@yd@a)lbylcgmd)rwahe}etr()@z sXyaloalkly]ene.

Al‘{%et 11‘%/%%66%\@'2@ &yﬁe@%glr Sﬁ?ﬁ"iéﬁ ?}%F]é)rgfel?ﬁd along with another

ST Lo L

hoti b rlidym, 6 petcouFyly el Hets baeireCutydoalkylonc.

ne BREE b, Bl SRR Bl TRl N6 BBl e one

[mua]ﬁaymﬁﬂybﬁmmhﬁhabmmglannodlnent when R6 is absent
(ﬁéi§ CO R is a substituted or unsubstituted enyl
[00&3] hy@ﬁ%ﬂjéhe mRlar &ﬂ@e%a%@fé@dﬁhlbﬁ%k}@rﬁi@ﬁiﬂq% 50%
Ofﬁ%Q&g ]5enethyl and RO is hydrogen, then Rto is
yr| n 2-yl or a substituted or unsubstituted

[008HE Abrhino” means the radical -CR(=NR') and/or —-C(=NR')-, wherein R and R’ are

inhibition

cach independently hydrogen or a further substituent.

[0065] “Isomers” means compounds having identical molecular formulae but differing in
the nature or sequence of bonding of their atoms or in the arrangement of their atoms in
space. Isomers that differ in the arrangement of their atoms in space are termed
“stercoisomers.” Stereoisomers that are not mirror images of one another are termed
“diastercomers” and stereoisomers that are nonsuperimposable mirror images are termed
“enantiomers” or sometimes “optical isomers.” A carbon atom bonded to four
nonidentical substituents is termed a “chiral center.” A compound with one chiral center
has two enantiomeric forms of opposite chirality. A mixture of the two enantiomeric
forms is termed a “racemic mixture.” A compound that has more than one chiral center
has 2" enantiomeric pairs, where 7 is the number of chiral centers. Compounds with
more than one chiral center may exist as ether an individual diastereomer or as a mixture

of diastereomers, termed a “diastereomeric mixture.” When one chiral center is present a
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10102] I n one enbodi ment, MEK1 and/or MEK2 inhibitors

of the present invention conprise: 0 wherein RO is
whymsagass or a substituent convertible in vivoP€DUS2007/082138

hydrogen; and RI, is selected fromthe group

consi sting of hydrogen, (C _10)al kyl, hal o(C110)al kyl ,

steFRIBAIRY haGhe3hahkittized 1 @6 abARY kb dtfInkoflthat chiral center.
sul fonyl (C1_3)al kyl, sulfinyl (Cl_3)alkyl, am no

Ab@@mtelqg)lﬁgmtlon rqfq:rﬁ@( Bk ayranggppent in space of the substituents attached to

thehc%?’ ?ge(%/% %E?Ilft}/ n§ I)l? fllgel%cﬂgsl efq(lgfsi the aPWI?t&COHQ%ur?tE(O)}]I of their
chifg tcefitoirayt (d&c_ﬁ):@b# Yo, R{Laldrs-2) bmy[fg RisE(Ghdahkyld and Prelog.

het er o(C8_12) bi cyc oaryI(Cl 5)al kyl, (C342)cy cloalk¥l
Copegréions B4ty opheiplayamenclago) Bethgds foa fheydctermination o

ste%%%ﬁgrﬁl%tgé@ gﬂe%gé:dr&?d&ké’flfﬁe)r Q1S any ell kn nown in the art (e.g., see

I cycC oary

“Abeirerd Ocdani2) hémige g atly tditiea Marshistriy lmhﬁ dVidey & Sons, New
unaggftltuted 10103] I n one enbodi nent, MEK1l and/ or

Yofls %hlbltors of the present invention conprise: O

[O(NN] I‘L&Qflrfég&dﬁ? Whglseho group with the meaning conventionally associated with
it in synthetic organic chemistry, i.e., an atom or group displaceable under reaction (e.g.,
alkylating) conditions. Examples of leaving groups include, but are not limited to, halo
(e.g., F, Cl, Br and I), alkyl (e.g., methyl and ethyl) and sulfonyloxy (e.g., mesyloxy,
cthanesulfonyloxy, benzenesulfonyloxy and tosyloxy), thiomethyl, thienyloxy,
dihalophosphinoyloxy, tetrahalophosphoxy, benzyloxy, isopropyloxy, acyloxy, and the
like.

[0067] “Moicty providing X atom separation” and “linker providing X atom separation”
between two other moieties mean that the chain of atoms directly linking the two other
moieties is X atoms in length. When X is given as a range (e.g., X;-X3), then the chain of
atoms is at least X; and not more than X, atoms in length. It is understood that the chain
of atoms can be formed from a combination of atoms including, for example, carbon,
nitrogen, sulfur and oxygen atoms. Further, each atom can optionally be bound to one or
more substituents, as valencies allow. In addition, the chain of atoms can form part of a
ring. Accordingly, in one embodiment, a moiety providing X atom separation between
two other moieties (R and R') can be represented by R-(L)x-R' where each L is
independently selected from the group consisting of CR"R™, NR™, O, S, CO, CS,
C=NR"", SO, SO,, and the like, where any two or more of R", R", R"" and R"" can be
taken together to form a substituted or unsubstituted ring.

[0068] “Nitro” means the radical -NO,.

[0069] “Oxaalkyl” means an alkyl, as defined above, except where one or more of the

carbon atoms forming the alkyl chain are replaced with oxygen atoms (-O- or —OR,
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L is absent or a linker providing I, 2, 3, 4, 5 or 6

at om separ ati on between the atons to which L is
w@rdoaassy wherein the atons of the |inker prorC™UszI0NT7/082138

the separation are selected fromthe group consisting

of carbon, oxygen, nitrogen, and sulfur; and RO is

whigdesht RA€Rydbgch SUPBEhEURBELGARY qfctr'e%rﬁpl'enaﬂ/ OMOCL R)alkyl refers to
hydrogen; and R12 is selected fromthe group

a Cb@n@smrlﬁgg bfstwwnl l@geén0 cakoos an Qnecpr n@cyra 0By ZnHtems.oxy,

[O(EI§P @Xe/{e}lkﬁar bon Ony}/l & %qx%gas% 36/1(cyept %]rgro%gro){moré/ of the

carb6h h@}l@ fkﬁhlﬁgltﬁwalkﬁtdhﬁmm ced mltﬁ(@arb‘éﬁillfgiﬁtﬂs,( C(=0)- or —
sulfin (CllO )al kyl , hal o(C110) al ky
C(=at-Bo Pl(e@l 3y jdegacn arpi forhervehsityat). élilw qghonyl group may be an
ald?,fé/c{e %/th{ek @} :ﬁ%{nhdn%?é?f g)g%(l%i&la ide )@drl%thpl%ﬂt{]gxo(cl_lo)alkyl refers
to 4 ﬂ&ﬂﬁk@mpﬂm@ bﬁwleéﬂ af) &0 kyrbon ;1torns and one or more carbonyl groups.

I k G -1 I [,
lﬂ‘wzi 5 Oé%lie%lé) ﬁ% 1&1% d- (%roc@iﬁs)zfy %9& 16:519’91(0(%@10’2% ﬁrﬁ%‘r
sulffhEhe 2%%2%%%@3%3% AR Bl i CHER e oMk it
vattigy of s bG8ttt o toyml dbieyt oxy( €41 iaciypting hetiexy( koky, aryloxy,

cl oaryl and hetero(C4_12)bi cycl oaryl,
het@’éﬁ%lﬁ'lg’g}b leﬂné(g%‘éﬂr unsubstituted. 10104]1n one
00 popihdyRRtoutiVEKLaRBsa0IE” Mekes ﬂhmmbﬁwlﬁseﬂﬂ it PRpAIRSE
[ I nvention ?:uolnpﬁ%e% 0 LNrN ROQ I RS f5\/\\l/h%ere| n L

phzirglaa@g@nlt compoaltlonrﬁlkaé s pangualletisaty, non- @chaandmeltserd:rlol@glcally nor
at om se ion h t.ons t
othewlg Hn 51ra leé Fuéd chng {wﬁlcﬁ f1s 'ﬁggp l\é\'l%oerrveéerrgl\?l dusggas well as

huﬁlh@pﬁﬁﬁﬁeatticalmsare sel ect ed fromthe group consisting
of carbon, oxygen nltro and sulfur; RO is
(00734 r Blepsrn a@ﬁrutlaa 5E Eble REILE SPRABH 411108 CPRPQRIAS Of ghe present

iU ESPERRR a%aﬁ%g éu‘ﬁceﬁﬁJ a?%‘}ﬁéio ag '@ef‘ hé& &HoQPind which possess the

consi sting rogen,
desired pharmacological activity. Such salts 1nclude a01d addition salts formed with

inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the like; or with organic acids such as acetic acid, propionic acid,
hexanoic acid, heptanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid,
lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-cthanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-chlorobenzenesulfonic acid,
2-naphthalenesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,
4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic

acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid and the like.
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hal o( G _I o) al kyl, carbonyl (G _3)al kyl ,
t hi ocarbonyl (G _3)al kyl, sul fonyl (ClL_3)al kyl,
wa eioBiangsy C1_3) al kyl, ami no (C110)al kyl PCT/US2007/082138
(C312) cycl oal kyl (G _5) al kyl,
hetero(C3_12) cycl oal kyl (G _5)al kyl, aryl (G _1()al kyl,

(0078 ?h%&éﬁt@aﬂ?h@de?ﬁéﬂe a9 410 Bicae bagy additfdn sakt@vkich, may be
het er o(C8_12) b1 cycl oaryl (Cl4al kyl, (C3_12)cycl oal kyl

formetl evhs @8idi)retons peiskytiare ¢apoliR)brepthgwitk jiorganic or organic
het gr o 2) bi cycl.oal kyl A1) aryl , . .
basts BrBratAe PRI R Hopat S Bbfionisgpodium carbonate

potasdigh O fbxiR) Hlusyin®aydtbxide asd cauist hyididsede. OAcceptable organic
unsubstituted. 10105]1n one enbodi nent, MEK1 and/ or
bagor ke lydeisithsine yming digthpmo s ArictharadHping rQBePRNES: 0

g a1 ( NN11 R6irN ROQ O R5 wherein n is

ngéﬁgg%%%%oagﬁdttﬁg)lg?oup consisting of 1, 2, 3, 4, 5
[0055Y “Bolyeyudic Rhgi” sndhydds bgeolioandamsltibsiclit viegd. Tlonvidividual gngs

in.vivqg to hydrogen; 3.is selected fromthe group
CORBASNgG &eﬁ@lwcmlapg) e f&l@_, i@yodq)rklgyﬂgmg rings.

0 . . . . .

O] oY sy EPRR M PRI oy gfeboticalyimo an
inhghitdiriapgdrdi@g t@Ihelpkssent iamention( CThe p@)dahkitdelf may or may not also have

St ST L aPES o B G P 8) PRgramnene GogyrapRdgomprising o
hydroxy group may be administered as an ester that is converted by hydrolysis in vivo to
the hydroxy compound. Suitable esters that may be converted in vivo into hydroxy
compounds include acetates, citrates, lactates, phosphates, tartrates, malonates, oxalates,
salicylates, propionates, succinates, fumarates, maleates, methylene-
bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates,
methanesulfonates, ethanesulfonates, benzenesulfonates, p-toluenesulfonates,
cyclohexylsulfamates, quinates, esters of amino acids, and the like. Similarly, a
compound comprising an amine group may be administered as an amide that is converted
by hydrolysis in vivo to the amine compound.

[0077] “Protected derivatives” means derivatives of inhibitors in which a reactive site or
sites are blocked with protecting groups. Protected derivatives are useful in the
preparation of inhibitors or in themselves may be active as inhibitors. A comprehensive
list of suitable protecting groups can be found in T.W. Greene, Protecting Groups in
Organic Synthesis, 3rd edition, John Wiley & Sons, Inc. 1999.

[0078] “Ring” and “ring assembly” means a carbocyclic or a heterocyclic system and
includes aromatic and non-aromatic systems. The system can be monocyclic, bicyclic or
polycyclic. In addition, for bicyclic and polycyclic systems, the individual rings

comprising the polycyclic ring can be fused, spiro or bridging rings.
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aryl heteroaryl (C1_5) al kyl ,
(C9_12) bi cycloaryl (G _5)al kyl,
whetenasSs 12) bi cycl oaryl (Gir5)al ky1, PCT/US2007/082138
(C1_12)cycl oal kyl, hetero(C342)cycl oal kyl,
(C9-12) bi cycl oal kyl , hetero(C3-12)bi cycl oal kyl,

4 b andS3BERE Ghelid Atihns, H69-LRLRISMFhR(Y
HHb@Te?% %%4%%bﬁ%§cloaryl eacﬁn%ubstltuted or ('é 868, cats,

rahbﬁs,wbﬁles hersesd sheapcizcatic bvireAdesndniils: lile) andiapremaemdly (c.g.,

e om the group consisting of hydrogen, halo,
b“ﬁ? %ﬁlqﬂgﬁ t hi o, oxy, hydroxy, carbonyl oxy, al koxy,

[0080Y | ®ak5st1ttﬂﬁit ebwtyﬂlewhycﬁ daanyhvo” axeeailonyhp that is convertible
am nocar bonyl, am no,  (Cnp)al kyl am no, sul f onam do,

to g hyd{ggensqum&yyqnzy@glpg}qq&,q)r ch@@lc@bmmp@ylpc uding, but not limited to,
LT 00y LML e s, s s s
grcﬁlqjls,fgrdju}ﬁs(lrﬁknnfg)aalolxyd:a,rb@ml aooupClrdpalcidyresidugs peptidOatdkdies, o-
nitB ROy sy By Ry A RyEnY b fiheestnysaieyl, and the lke.
Exﬁ‘l%{nl%ﬁ BRLNA %%gémmlafmﬁﬁ% lbc&ﬁlﬁ&lo%’e’t}}’l L&) @h{gyt§amples of

er o( I cyc 12) cycl oal
graups ha\a(lmﬁ})wdjwal grphip 1doﬁgiebﬂ)obyoqrb¢lgféz,l tkytoxycarbonyl [(CHz)sC-

ok Fefeets 1%%?%' RS Y BB OhPgY - sfglonycarbonyl, -G

tol keI RInGhethdx gﬁ@ﬁ(‘i’ the 18RC ExamBRE of Hiti8B1c0mino acid residues
unsubstltute and R15 are taken together with

inclytle antineraeid r%m@h pemwnénamlm @caé resttlucy thabaimpoaiocted with a
o? 1;111]g grou@bystultvﬁ a 11’10 amé’ 1es cfj S %nc u%r ebl}t %Feenoﬁlﬁxgg‘fqg rr8§1 ues of

unsu rmn

Gledpdh¢ipAta (aMakil; @BECH(NNE@ b, Dﬁtligl(aﬁg(ﬁ{lﬁe)pf\sﬁ t@paﬁﬁ@ﬁéﬁ%sp

i nventjon conp el n

(asp@tie @EidY @wdm%@e)g%uﬁ(@hwﬁsq @td)nél%hlstldl\ﬁg) lig (1Saleu@ne) Leu
(o R P I & (R 3 Eon RETPRE ) ©
(plEOﬂlalaﬁtnemg’m(prbyﬁhf)pgﬁr(ser(rﬁllﬂm éthkaphnine), Trp (tryptophan), Tyr
(tyrosine), Val (valine), Nva (norvaline), Hse (homoserine), 4-Hyp (4-hydroxyproline), 5-
Hyl (5-hydroxylysine), Orn (ornithine) and B-Ala. Examples of suitable protecting groups
include those typically employed in peptide synthesis, including acyl groups (such as
formyl and acetyl), arylmethyloxycarbonyl groups (such as benzyloxycarbonyl and p-
nitrobenzyloxycarbonyl), t-butoxycarbonyl groups [(CH3);C-OCO-], and the like.
Suitable peptide residues include peptide residues comprising two to five, and optionally
two to three, of the aforesaid amino acid residues. Examples of such peptide residues
include, but are not limited to, residues of such peptides as Ala-Ala [CH3;CH(NH;)CO-
NHCH(CH3)CO-], Gly-Phe, Nva-Nva, Ala-Phe, Gly-Gly, Gly-Gly-Gly, Ala-Met, Met-
Met, Leu-Met and Ala-Leu. The residues of these amino acids or peptides can be present
in stereochemical configurations of the D-form, the L-form or mixtures thercof. In
addition, the amino acid or peptide residue may have an asymmetric carbon atom.

Examples of suitable amino acid residues having an asymmetric carbon atom include
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hal o( C140) al ky1, carbonyl (CLGal kyl,
t hi ocarbonyl (G _3)al kyl, sulfonyl (Cl_3)al kyl,
wa abBiagsy Ch3) al kyl, amino (G _10)al kyl, PCT/US2007/082138
i m no(Ch3)alkyl, (C3_12)cycl oal kyl (C15) al kyl ,
het er o( C3_12) cycl oal kyl (C15) al kyl , aryl (C140) al kyl ,

restREEHPAI Calg/L(:@]Bh% KWva, VEORRY, tSeFYL sORhYAnd Gy, r S Paptde residucs
het er o( C842)’bi cycloar y1 (4 _5)al Ky (C342) cycl oal kyl,
haviag en a{y@Bn4!pic rarpoh @wnkmcludE @gptm)rbmdwl hgziinigyong or more

C3 12 bi | qal k
corhsg K o{ oaf éirrlﬁc;; &ets%g &%)agl g¥/m1['ng ar%cy arbon 0atom Examples of suitable
amhef &ﬁ@ﬁl@ﬂe@ﬁh@ pfyiph arhide ,th(%attﬂ?pl&ll@'&imﬁld;&ﬁdn @Eptide synthesis,
unsubstituted; and each R4 and RL5 is | ndependent Iy

inchusling:acd Sroupw SR g o5l Mr?@?@i)b gy Inaeth o gy cgleamy! &@luns (such as
bl e AR Tl oo AR L BRI o -

OG0, rumdahéallaﬂlfwl Otlhamxaﬁple(s(alf subs)tluwnky:cgmmblewhﬁdmg&n dojvo”
. . ] 10
qliﬁed%@?%%ﬂ% mabi%}i‘%%n(bky%? grq%yls Examples of suitable
reaﬂlbﬁ@&ya%mmébfe@gd?aﬁ%&y&ablé oﬁg{%kﬁl@e St bl ok (ifdicdakky 1.

am no m no
ary(lﬁBfomﬁ) gyahsdaldhyds 0abScatsayfonyl); rnethyl groups substituted with phenyl or

bois o%&%éﬁveé’fn%ﬁé R e Sy ktyof Bl re RSty groups

] Xy I kyl,
(SuEEthsee?ég% 1 2)c cI1 gg(llﬁnlﬁeqm%@fg EI c&aggiﬂélglbﬁyﬁ Ay

halgeree BOCIETAY Y cyopolukly ks LGSt arqhorycarbonyl and b
ero ioxraryl, (C9_12)bicycloaryl and
loaﬁg{t &ro %]Pn&) bi cycl oaryl, each substituted or
[0081 ubsistitugéest, undiibdRnasd Rdmsali atgak@méiogahdesonsist &f only
the atomto which they are attached to form C=0 or

hydregen gibstifggnts momavamlzie Fplaneas(ugpubstibikedy) of Bigsddher cpmprise
onée ﬁ%rqgtae &H%dk}%é % fuct %tgh ta%lgafgler \Lan&c%e[s Q#%Z‘Jlﬂu%dz ﬁlt%t are

I ment Inhibitors o res
nof oth@mtiscopedatiopby ﬁ&. naﬁleRﬁnM givedmetety. R example, 1sopropyl is an

example of an ethylene moiety that is substituted by -CH3. In general, a non-hydrogen
substituent may be any substituent that may be bound to an atom of the given moiety that
is specified to be substituted. Examples of substituents include, but are not limited to,
aldehyde, alicyclic, aliphatic, (Cj.19)alkyl, alkylene, alkylidene, amide, amino, aminoalkyl,
aromatic, aryl, bicycloalkyl, bicycloaryl, carbamoyl, carbocyclyl, carboxyl, carbonyl
group, cycloalkyl, cycloalkylene, ester, halo, heterobicycloalkyl, heterocycloalkylene,
heteroaryl, heterobicycloaryl, heterocycloalkyl, oxo, hydroxy, iminoketone, ketone, nitro,
oxaalkyl, and oxoalkyl moieties, each of which may optionally also be substituted or
unsubstituted. In one particular embodiment, examples of substituents include, but are not
limited to, hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.19)alkoxy,
(Cypp)aryloxy, hetero(C.jg)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.i0)alkyl, halo(Ci.ip)alkyl,
hydroxy(Ci.j0)alkyl, carbonyl(C;.10)alkyl, thiocarbonyl(C;.ip)alkyl, sulfonyl(C;.ip)alkyl,
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1010811 n one enbodi ment, MEK | and/or MEK2 inhibitors
of the presen conpri se: 32 WO

WQR 20814048653 PCT/ US2007/ 082138 [ 0109] I n one enbpdi/ms2u07/082138
MEKI and/or MEK2 inhibitors of the present invention
conprise: 0 "16)m ON wherein mis sel ected fromthe

sulﬁh?lle@ld 1%}11‘11%‘13(@1 :]‘(gaz‘%lk% ulmnogC %)allékll A9, ey Atk BQG Iﬁ%ﬁ
het:qfnds'agg%@?ﬁn@g&cy nialky), alcd,@n:m())ﬂ]k}tfh beiCHOkG wﬁ%?éitga'u?yl
(CEARN N, SHEPNeterBIE FVeycloaryl(Cys)alkyl, (Csio)cycloalkyl,
hetero(C;_1p)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_1;)bicycloalkyl, (Cy.1p)aryl,
hetero(Cj_1p)aryl, (Co.12)bicycloaryl and hetero(Ca.12)bicycloaryl. In addition, the
substituent is itself optionally substituted by a further substituent. In one particular
embodiment, examples of the further substituent include, but are not limited to, hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C;.1¢)alkoxy, (C4.15)aryloxy,
hetero(Cy_10)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (C;_j¢)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C.1¢)alkyl, halo(C;.1¢)alkyl, hydroxy(C;.ip)alkyl,
carbonyl(C;_jp)alkyl, thiocarbonyl(Ci.i9)alkyl, sulfonyl(C;.ip)alkyl, sulfinyl(C;.1o)alkyl,
(Ci.10)azaalkyl, imino(C,;_jp)alkyl, (Cs_1;)cycloalkyl(Cy s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.10)alkyl, aryl(Ci.10)alkyl, hetero(C;._ip)aryl(C,.s)alkyl,
(Co.12)bicycloaryl(C;.s)alkyl, hetero(Cs.j2)bicycloaryl(Ci.s)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs_12)bicycloalkyl, (Ca.1p)aryl,
hetero(Cy_1p)aryl, (Co.12)bicycloaryl and hetero(C,_12)bicycloaryl.

[0082] “Sulfinyl” means the radical —SO- and/or —SO-R, wherein R is hydrogen or a
further substituent. It is noted that the sulfinyl radical may be further substituted with a
variety of substituents to form different sulfinyl groups including sulfinic acids,
sulfinamides, sulfinyl esters, and sulfoxides.

[0083] “Sulfonyl” means the radical -SO,- and/or —SO,-R, wherein R is hydrogen or a
further substituent. It is noted that the sulfonyl radical may be further substituted with a
variety of substituents to form different sulfonyl groups including sulfonic acids,
sulfonamides, sulfonate esters, and sulfones.

[0084] “Therapeutically effective amount” means that amount which, when administered
to an animal for treating a disease, is sufficient to effect such treatment for the disease.
[0085] “Thio” denotes replacement of an oxygen by a sulfur and includes, but is not
limited to, -SR, -S- and =S containing groups.

[0086] “Thioalkyl” means an alkyl, as defined above, except where one or more of the

carbon atoms forming the alkyl chain are replaced with sulfur atoms (-S- or —S-R, wherein

21



het er oaryl oxy, carbonyl, oxycarbonyl, am nocarbonyl,
amno, (G _1()al kyl am no, sul fonam do, i m no,

waetoBaagss sul finyl, (G _1())alkyl, hal o(Cl110)edky$2007/082138
car bonyl (C1_3)al kyl, thiocarbonyl (Cl1_3)al kyl,
sul fonyl (G 4al kyl, sulfinyl (G _3)al kyl, am no

R i %dﬂogé@btké’ furthbMubS bRl K oxample, a thio(Ci.10)alkyl refers to a chain
(C3_1 %cycloalkYIéCl s)altgl,

comptiging pa¥ a2y epd 10 atogny @idanrcair kyors sefuylagamns. 1() al kyl

eroar Gy 5)al kyl .C912) hicycloaryl (Ci, 5)al ky}, .

1087] CFBBEEbOS) kG Bsrh RISk FR Loy e PSRy i
hyeber o L3urthe) supstitaahtk ¥ is no£e8 tHa? Yy Bioehiddhidthdical may be further
hetero(CB_lZ)bicycIoaIICéI, (4 12)ar¥L, ) )
subsgusecoyith 2 vl it sulpstigient)te ferprdigigropf thigrgrbonyl groups including

het er g : [ oBAGhsubstituted or
ﬂn%ﬁ%%bﬁ%&%ﬁgé%Eh%%&%§ghé?gd§rc Taken together to forma
[0088bSTichthiend” or “trensnd)Shednytaed adiningstrafiod 0% compoend of the present
._enbodi nent , MEKI and/or MEK2 inhibitors of the present
invepih#ndgAclidtpri se:  wherein Risa and R 6¢c are each

i ndepend : f : ISt

v Bgent el o b ErSihe HATbIARIL AR LRRR LTS be
pradaspbsadyth theydisabkbutydocangt yekgxpehien@raalisplayxtiis patholognyt |,

oxycar bonyl, ., am nocar bonyl, am no, (C140)al kyl am no,
SY@E‘%FB%?_E?&M*? fhoES. sul onyl, sulfinyl, (CL10)alkyl,

hal )G _'irﬁﬁlﬁﬁfg the EREROMAMN Eimad iRt kyéxperiencing or displaying the

t hi ocar bonyl ( 3)al kyl, sul fonyl (Cl4al kyl ,
patbalogy ay BXr@tgmprW of tharlinens¢di-e1 @)rgbting further development of the

k. no( G Aal kyl C1 12)cycl oal kyl (G _5) al kyl,
pathlog? o‘%&ér_iy 1%%@8% il"( Cl5)al kyl, aryl (Cl 10)al kyl

hct ¢3)oar ymehdraby@ihé\discaseG_ah 2nivh 41 Yigdt @agxplefifikirip & Kylaying the

het ero(Cg_12) bi cycl ocaryl (G _5) al kyl , .
pathelogy 9y syeptaapie)dgy Hdbedissacad ¢z, ¢Gearsng thepathology and/or

- [ .sycl oal kyl , hetero(C3_12) bi cycl oal kyl,

Sy%ﬁﬁ?%%%? I h_etero(Ci__lO)aryI3 (CB_}Z)bicycIoaryI anq
[00801 &rip (&34d 2) trigandab arof the dxdialtions padviidadtheekinthat the definitions

unsubstituted. [0111]1n one enbodi nent K1. and/ or
shquEk5e IHHPI LGS eHIe 9B _ebﬁ?e@ge e %eﬁ%nﬁeﬁ %ﬁh/jgrowatitg@%ts pyond
thdrs]§ (sjé@éﬁfe‘agﬁ %Eri_n@luaé’(p Stiktddent, SROVELchERk Bhak the¥d ¥Qnt @arbon atom

gen; i's selected fromthe group consisting of
buthdegts ogleindicateywhah gigrtbx sybsafuktx pn thar garlgonygtom. Hence, a (Cy)alkyl

com RO ARG b Bal o R et R e kBl Ry
inc{%ﬁ«%ﬂ@fﬁlﬁ-@é gﬂ/*c%%éen &ar feAY su6dtitddm e the atom attached to the carbon

ocarbon

' a 3)alkél, sul fonyl (G 3)al kyl,
is ashteropip ajcydyal Hence, Qhi, 63108 and§ Hp&y| for example, are all

PRSI MR B gtppgpin v
thehedeer oaryl (C1_5) al kyl, (C9-12)bi cycl oaryl (C1_5)al kyl,

hetero(CB-lZéchycloar | (C1_5)al kyl, (C312)cycl oal kyl,
(0099} &r eepiny By vingaifaiprila thabis ronmsseaied wish & Jshed bond is'intended

to g%ugé g‘geﬁil%%])gg roét?{(?}lailgb%%%% 6%1‘09;'%1{1'%%1?%?1]6 giro]able bonds, as exemplified

anhgtosnmolfal2) bi cycl oaryl , each substituted or
unsubstituted, or RO and Rio are taken together to
forma substituted or unsubstituted ring; and each R 6
is independently selected fromthe group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
car bonyl oxy, al koxy, aryloxy,22



het er oaryl oxy, carbonyl, oxycarbonyl, am nocarbonyl,
am no, (Cl-10)al kyl am no, sul fonam do, i m no,
waeoBaags3y sul finyl, (C110)al kyl, hal o(G _10) ab&y11$2007/082138

carbonyl (G _3)al kyl, thiocarbonyl (C _3)al kyl,

sul fonyl (G sulfinyl (G 4al kyl, amno (C _10)al ky1,

i m no(CQal kyl, (C3_ 12)cyc|/§ yl (C1_5) al kyl

het er o( C3_ 12)cycloalkyI(C1 kyl, aryl (G _10)al kyl,

het eroaryl (G _5)al kyl, ( 12)chycloaryl(cl _5)al kyl,

het er o( Cg_ 12)b|cycloaryl( ¢gl, (C312)cycl oal kyl,

hetero(Cl_12)cycloal kyl, ( 2) bi cycl oal kyl

het er o( Cl1_12) bi cycl oal kyl gcnlz)aryl

het er o( Chi 0) ar yl | (C942) bf BySFB4r yl ~ and

het er oA 12) bi cxgl oaryl , ch subs ut ed or_A
OA12) DL K %

unspbsti tet edr”or ™% G/ar Btake Bther/(o\?nrn1a
sub$titut ¢d REK:nsu¢st|1uted|dlng 1011 1|n|one

enmbedi menc, od/ oe MEKZCI nhE%D ore ofethe cH
prese D/Dnyentl D/§OHDrISED52|(R16) wher ei Dﬁ/is,ac
sel ected fromthe group consisting of 1 2, 3, 4, 5

and 6; mis selected fromthe group consisting of O,

0008 TRy B bR QERD R A R B R
inté¢rhded go oweude atissadpioforofs ofigaehogens. [sGbpdd) haliked herein, include
hal o(G. i0)a , _carbonyl yl,
thospp rlﬁaswﬁ%%?ansa LPRIA nur%tt(ﬂr W?@@h@ﬁmumbers By way of
get?éﬂélféx%gnd%olﬁlolﬁv Pt B8 ) %0( Jes &P lé%/el‘p 1nclude tritium and
I m no( 12) cy¢él oal kylf
delttamandﬂda&@@wcdfoaﬂbby lifcGides) @bk 'C. ar yI ( 01 _10)al kyl ,
het er oaryl (C1_5) al kyl , (C9_12)b|cycloaryl(C1_5)alkyI
hetero(CS_lZ)bicycIoaryI(C1_5)alkyl, (C312)cyc|oa|ky|,
het er o( C3_pRIrae KD ESICRIPGION O EHE! I0& KNTTION
het ero(Cl1_12) bi cycl oal kyl, (C412)aryl,
[00921 er & gpmgg‘,lgﬁwentl(n@gelqg 1@, C@mﬁoggqlsy poran@ltlons kits and articles of
manﬁ%ag%l%t 1%[16%58 Xgedgcg Eilyhllb E@%ﬁilé% 1vate% igFog%lﬁ Knl{lils)?s (referred to

hersitl BMVER) @) ih bhreicglan MAemBmtﬁlﬁgseqf (rhyﬁéco@em:reiﬂ ak MEK 1)
nitro, %ano t hi 0, oxy, dr oxy, carbonyl oxy, al koxy,

amHPR/Mé%P;IU Rést Kingsg o (tsteyr edé%%ﬁ@hms MEKgear bonyl , |

[0@%\ now&%g%hgi %%Qﬁ%olte%%?{nr’la%é %g&y f%qllzﬁﬁes Stef f@@gr&lgagtivated
prdiah d{rBse (MARKR phthwass bereybluGond)la Ickmierved from yeast to man and
restglé}tlp(? q%%rﬂpag]é{y oof)eéﬁ&%ﬁi’) II(% ﬁ*gﬁglbsl l(t(]é:?nr(]i{ll ( Cllké;ifk %/ef[lhﬁltllﬂil and proliferation.

Thé Mﬁlﬁlﬁﬁkéﬁﬁla@d lgngse%ﬁﬁklf Miscade is one of three major MAPK signaling
A S ) A R TN o K F AR ST A N R ()RR B

pathetgy oul iy te@redahiy Icasc@d@thchmtmyscdeﬂamlhf@@lloﬁ )rallgkayion

o ) B LT LA oy TR o o

245ebanp( G tiid pRhGYE, |‘tﬁﬁ’dlﬁ%bf G(re4d a)eﬂ(éé'protem initiates a three protein
hetero(CG _10)aryl, ﬁ 2) bi cycl oaryl and
kinase cascade, which leads to ERK activation through the 1nterven1ng protein kinases

Raf-1 and MEK1/2. The MEK1/2 kinases are dual-specificity threonine/tyrosine kinases
that activate the downstream ERK kinase by phosphorylating specific ERK threonine and
tyrosine residues, and are themselves activated by phosphorylation of MEK serine

residues by the upstream RAF kinase. MEK1 and MEK?2 share a high degree of amino
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het er o( C442) bi cycl oaryl, each substituted or
unsubstituted, or Rraand Ris are taken together with

w0 bmsassss t o which they are attached to form (Or/U82007/082138
C-S, or any two R13, R14 and R15 arc taken together to
forma substituted or unsubstituted ring; and each R 6

ac1ti%ed1d%ﬁ§@ﬁﬂﬁ|lﬁﬂiﬂ Yar®ighigal afthbir Qo 301951951 th@ o8 &b CAbRI of
hydr ogen, hal o, nitro,” cyano, thi ydr ox

phesgphoxy 1ng>E3RKéZh@@gyC Fa,r%ﬂldﬁd?,ﬂn Ke(@Bbhfﬁldx@hem 68@&1;/435-
11 @L%)Scar bonyl , am nocar bonyl, am no, (Chio) al kylam no,
f onam do, i mno, sul fonyl , sulfinyl, (C

[00%a| o( Sh4@pialskiies haor byl thERABMERYERK 51gna11ng pathway to the
t hi ocar bonyl (G _3) aI kyl , sul fonyl (G 4al k)é
grogyth epdh yuryciakhed gy, dixerse burp@ tupyrg Inelyding, ut not limited to cancers

oA AR Y UL A oo
Lebigtléricanyl (Biref) R (@9«)4) Nd28relRyhiney Chiaar-yd, OGIB)A). K§dr, these
reaggtisgl;gésg éZ o C |1ntgr(e§§151?gglyépwg %ﬂ%ﬂ? ccl:llleopl l1<'r¥1aceu‘[1cal

inHslieE of ycycl oaI kyl, (C412)aryl,
het ero(Cl 0)aryl, (C9_12) bi cycl oaryl and
[06981 er &t(iCaoted Yt dysodoumoylhds dabhpresdng invieati@dmay also possess

ubstituted,  or two 6 e.take er to,f
intdEY RSB Er el el e SRR whot 8 8
ad @BRQEidABNtated NBoALBE Yth thEWe&Rdr Fomil th@hﬁ)‘érst 0 a
conpound having the fornula: Ri HN j - (R

16)m 2 R130 N R14R15)nH
Crystal Structure of MEK2

[0096] Takeda San Diego, Inc. solved the crystal structure of MEK2. Knowledge of
the crystal structure was used to guide the design of the inhibitors provided herein.

[0097]  The overall architecture of the MEK proteins resembles the conserved, two
domain protein kinase fold, consisting of a large C-terminal comprised mostly of an o.-
helical domain and a smaller N-terminal lobe comprised primarily of a B-sheet. The N-
lobe typically contains a single a-helix termed the Control or C-helix which influences the
productive binding of nucleotides at the active region, which is located at the cleft between
the two domains. Additionally, productive binding of nucleotide and substrates can be
dependent upon an Activation Loop, or A-Loop, which is in an extended conformation
when active, but often in a folded-back inactive conformation that at least partially
occludes the active region. Phosphorylation of specific residues within the A-Loop can
help stabilise the active, extended conformation. Common kinase inhibitory mechanisms

typically target structural alterations within the C-Helix or A Loop.

MEKI1 and/or MEK2 Inhibitors
[0098] In one embodiment, MEK1 and/or MEK?2 inhibitors of the present invention

comprise:
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wherein n is selected fromthe group consisting of 1,

2, 3, 4, 5 and 6; mis selected fromthe group
waeonsisssng of 0, 1, 2, 3, 4 and 5; R13 is sel BCt/Es2007/082138

fromthe group consisting of hydrogen, (Cl io)alkyl,

hal o(G 10)al kyl, carbonyl (G thiocarbonyl (C 3)al kyl,

sul fonyl (G 4al kyl , sul fi nyIRgCl 3|§Qal kyl, am no

(G _10)alkyl, im no(COaI

(Cl_12)cycl oalkyl(d _5)a yI

het er o( C3_12) cycloal ky y¥Rsaryl (C1_10) al kyl ,

het eroaryl (Cl1_5) al kyl ,2(£9712) bi ¢ycl oaryl (C1_5) al kyl ,

het er o( C8-12) bi cycl oaryl ClQ_S)\\%d

(C3_12)cycl oal kyl, hetero(C3 oal kyl ,

(C9_12) bi cycl oal kyI het er o(C§12) bi cycl oal I cyl,

(412)aryl, heter O(CI _10)aryl Rs(co_ 12) bi cycl oaryl and

het er, {e 42) bi cycl oaryl, each substituted or

unsuBEt ut ed: each Rl4 and R15 is independent!y

sel egcﬁseg@[eéte@mohh@Rg{goqm f@rss:sting of hydrogen, hal o,

nitro, ano, thio, oxy, hy dr'ox car bonyl oxy, al koxy,

ar yBCDk%/Se Q"?E@ldeff%ﬁﬁ}ﬂ B/YD C%fsﬁag]9¥(C3ox)9E(apgﬂbﬂyl
an nocar hondc, DR Cret DALIBA AT sl SORSL o

hal o( C11 QE@IIZ}QWI helabt(myjaf;ﬂ; (@Jlbbﬂcycloaryl and

t hi ocarb nyI C13alk , sulfo]g] C 4al ky| , .

sul finyl alzmyc ooilm Ingpchepbsiytag Ri ynsubstituted;

im

het g?gsq@%%e;ng;% %@%ﬁ%%&%&yi&%éﬁy 5 eI11’0) al kyl ,

het &g Mej,dc(eﬁ]fr@ dickgrbyp ¢@BistiRy bf wuﬂooéflyjb)@@la'ﬁ)lad) I‘aﬂdthyarmno,

?ge;g)( e il G ‘%r'nﬁ]g: @%5@%; (g, halo(Crioalkyl,

C9_12)b
(CAT2) 5%“6%%?%?%4”81%‘&5%@*@cgh”%p T oaTy and

het er o( Cﬂ@f124))<b’i}@j]}@’ﬂ(§am}@b<aal§ﬂcwlﬁmﬁﬂjn t)altk@b sulfinyl(C;.3)alkyl, amino

e at ot o PGS e BV L EreBo B ERRRTE o'
C=S, or awrd(@pu;@&oalmcagudlkm 5r>a(ce1 ibRKSN hteﬁe@@trﬂ@& st)ﬂkyl

forma substituted or unsubstituted ring; each

i ndependé@a HZXblc"s}’é aaptla-stallprh hqs@og?se@bl%lﬁéﬁyéﬁqmljﬂﬁfl

hyd

chrbonyl Sy G B Rete e Do kR B T AL 1
oxycar bo hytlero(ﬁmzmc;}&:ﬂdmdkw (Caaamb he(efb(gl(o))mk YCgaﬂ)hil@cloaryl
sul fonam d I mno,_sul fonyl, ag;ul l'i.nyl 1))alkyl,

hal o( C1 161)1&1%91]0@1313]1)&‘@’.9 a()(l;,le élptpg;ruted or unsﬁbstltuted
t h' Rﬁ %ﬁ{? R%Xfe(%géh-ﬁpd@f)éﬁﬂlenﬂf&&éa@&bﬁ%r@cﬁ@%&% consisting of hydrogen,

finy , amno (Cl_10)al
| m no( COakjgyiydro(x@wzbmwrbcb@anky&j @rylé¥ya bkiekqaryloxy, carbonyl,

vty U G Al b

et b & | kyl
het or O kg DICHERAHLIRL RN, eyl cusieal ky

het er o( Cgllq_@}fltﬂrwi,(glmhﬁqywsulf(n@d(ﬁ)Z)gﬁl 1, sulﬁnyl(C1 3)alkyl, amino
het b
Tt o GNP g AL S AEUSDE, g

unsubst i heteRAC; QicytaIkRKE, a)mkyt ak;a(cltlg)gndyneletem&mm)@lkyl
substituted or unsubstituted rin 1 and R166

are each(ndbyiieRiiGL s%aékﬁéclif‘éﬁog@sozﬁbméloglfyg@p DalkyL,
t |
o oy (G Ploy QUHO0R {08 Brcyll °"“‘k§x§€¥ Qﬁ%yr%%#‘%lo%y

car bonyl , oxycarbonyl amnocarbonyl am no,

(Chi o) al kyI am no, sul f onani do, imno, sulfonyl,
sul finyl, (C110)al kyl,



hal o( G _i o) al kyl, carbonyl (G _3)al kyl ,
t hi ocar bonyl (G _3) al kyl, squonyI(C|4aIkyI
wa abBiagsyl C 4al kyl, am no (G _10)al kyl, im no(mtlky)b?/oszlss
(C3_12) cycl oal kyl (C1_5) al kyl ,
het ero( C3_12) cycl oal kyl (C1_5) al kyl, aryl (C110) al kyl ,

het er oar }iét(eﬂ(:? %1&3»6hoa11£3@9(1:1, %))Qyp )h‘é{e@(ﬂ@{ Zo?eﬁ;}],@@gall tﬂéy’cloaryl

het er o( Cs_12) bi cycl oaryl
het er o( Cindmf)tclybé%@a)bkqmcloa(sd‘,geam }@?S@W¢£@1 u@aubstltuted pr0V1ded

h I
h:: :: SE a}‘%%ér y(? ?éc ?T%%g%/ Bldgé/(:%]ﬁ r)g/il‘t}/sgﬁt d)vhen the atoms to which they

het er o( C4ddahe YerhOgdrydf, a @adle isodst i t ut ed or
unsubstituted. [0114]1n one enbodi nment, MEKI and/or

MVEKRs ﬂ&ﬁ@ﬂ@@rqdcfr@n dtc arhep prssERg of hvdpgang hetém%ﬂwe amggp,
0O \N" ) ﬂ{)ﬁa{rﬂmglszllﬁﬂgnﬁ%ég n%s s%fft}ﬁv ﬁ{gﬁ” )h1¥<y1

selected e group consi st
nitro, cyalo@: . blalkyl, oavbﬁnymdf)ﬁikyl tlﬁwabwl@maﬂ@ﬂ kOXy,

o o BT I S S g Pt ol i el
ihm;j[‘gx (@f W&loalﬁlw(é gxﬂ%zl (18%90%% %lolalkyl(Q Salkyl,
t % i oc a?/ beny((1G)alByk hkigroard ({1 if soatly 1 (Clo- @babfklyaryl(cl s)alkyl,

| finyl 10) al k
T no( SrE ey B MR- CetYelodkdy

Eg: 2: gg ?;h;f‘%o %PL 10'5% @c‘._i?%l%h Cl)lgr%;i‘/l ((t%I %}A?D @h&ydwbsmuted or
het er o cana@y@utpﬁcpr@mdyﬂ@t Jseebiggnt wl(ecshfze)tegnctp a@hwiynt is

het er o( ¢l oal 4 cyel oal kyl
het er o( ]%f |cy8?¥§ idéu ?%ﬁ%& %@yl
het @r @{1&3&1 heasadil 1ndé@1@2ﬁﬂw syt oth tl@d’lgiroup consisting of hydrogen,

het er o( C4_ 12)b|cycloaryl each substituted or
unsubst i FTANGehctaDaINYR ceshend rsarenyl; anvmrearbemdy spino,

B’E{% 'Rlnh'(@l LRI 18hinb NGBRERRIAL inkiRY es‘ﬂﬁf*o%?l SRRV &80 Byl
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C,3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.12)cycloalkyl(C, s)alkyl,
aryl(Cy_y9)alkyl, heteroaryl(C,_s)alkyl, (Co_12)bicycloaryl(Cy_s)alkyl,
hetero(Cg_12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_i2)bicycloalkyl,
(Capp)aryl, hetero(Cy.jp)aryl, (Co12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted, or R; and Rs are
taken together to form a substituted or unsubstituted ring, provided that Rg
is absent when the atom to which it is bound forms part of a double bond.

[0099] In one particular variation of the above embodiment, when R is absent, Q is
CO, R, is unsubstituted phenyl, and R, is hydrogen, then Rz is not -CH,CN. In another
variation of the above embodiment, when R is absent Q is CO, R; is a tetrahydro-2H-

pyran-3,4,5-triyl triacetate, and R, is hydrogen, then R is not -CH,Cl. In still another
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Ri 7 wherein R17 is selected fromthe group consisting
of hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
wa@ 20084350 xy, al koxy, aryl oxy, heteroaryl oxy, Per/bs1wg1/082138
oxycar bonyl, am nocar bonyl, am no, (Chio)alkylam no,
sul fonam do, imno, sulfonyl, sulfinyl, (C110)al kyl,
vaa of ((FHOIRN K ¥inbo MRRh WHeIR Q) k¥t Q is CO, R is 2,2,6,6-
car bonyl (G _3)al kyl, thiocarbonyl (G _3)al kyl,
tetrpgicthomyip¢relin-dyall dod Ro is hydiogyn. tigindedig bt -G@ld-Ph. In yet another

Varﬁag}ﬁ)fgl)ﬂllé %qogg%n&lggéi%%ﬁg}wgllfﬁﬁgis absent, Q is CO, R, is a substituted or
un$iBb el Giedy) RyBIngatdgeh, (4ol 15)aal IRy lare @ich lifdepedddhay kydrogen or
het er oaryl (Cl1 5éalkyl, (CE_lZ)ch%cloaryl(C1 %La kyl , .
meHtl dhest Ryis1ey BYdyieb sdeyd Raispyridin-2-yl o 2 sphseijiEedan yippbstituted
phﬁgﬁero(c3_12)cycloalkyl, (C9-12) bi cycl oal kyl
‘ero(C5_12) bi cycl oal kyl, (C4_12)aryl,
[01061 er O &ic diatiyibnt, MEK L2)ddordEKAdnlyibitam @f the present invention
het.er o( C442) bi cycl oaryl, each substituted or
CORAdtbsti t uted. [0116] 1 n one enbodi nent, the present
invention relates to a proceass cqﬂprising: reacting a
conmpound havi ng the fornulpa REN Wi th a compound
having the formula NHIt 1l under conditions that form
a first reaction prBduct gt heRor nul a
reacting the first reacti roduct with a conpound
having the fornmula X20G) der ndi tions that form
a second reaction product haviwg t formula Ph 0 0 R2

R6 N 9"1 R,NN" RSy R4 ; andR
5

wherein

Ry is hydrogen or a substituent convertible in vivo to hydrogen; and

Ry is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl, amino, (C;_jp)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (C;.1¢)alkyl, halo(C;.1¢)alkyl,
carbonyl(C;_3)alkyl, thiocarbonyl(C,.3)alkyl, sulfonyl(C,_)alkyl,
sulfinyl(C;.3)alkyl, amino (Cj.1g)alkyl, imino(C.3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.1p)cycloalkyl(Cy s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg_12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_i2)bicycloalkyl,
(Cypp)aryl, hetero(Cy_jg)aryl, (Co.12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each substituted or unsubstituted, or Ry and Ry
are taken together to form a substituted or unsubstituted ring.

[0101] In one variation of the above embodiment, when R is absent, Q is CO, R; is a

substituted or unsubstituted phenyl, R, is hydrogen, R4 and Rs are each independently
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reacting the second reaction product with a conpound
havi ng the fornmul a NHRORLO under conditions that form
wa@2@sadidst having the fornula Ri ¢, ROANR R6 wherBiTiU¥Dh07/082138
and X2 are each independently a |eaving group; Qis
sel ected from CR7R8, CO and CS; Rl is selected from
hy &Iﬁgergérodd@thgpﬁl%l RY s dRigeh! C@eﬂ-ﬂgoqy abORIrtYd-2-y1 or a substituted or
ero(C34 Ycycl oal Kyl , 12) bi cycl oal kyl",
unh@@@@@ﬁ@@i@WblcycloalIcyI (CAlZ)aryI

2 , .
[mﬁ‘ﬁi er OrE ouf efgl; (fl’l%l)e/%tr WA yl R(Qoa % 8 ubs 153{t%rts &5 therpresent mvention

compsspstituted;, R2 is hydrogen or a substituent
convertible in vivo to hydrogen; 124 and R5 are each
i ndependent|y selected fromt Bup consi sting of
hydr ogen, oxy, hydroxy, carjponylpxy, al koxy, aryl oxy,
het er oar yl oxy, carbon < AnyLﬁhanlno
(C1_10) al kyl am no,rgul f onam daz-" 1I'8NHo, sul fonyl ,

sul finyl, (Cl110)al kyl, hal8{C iO)aIkyI
carbonyI(Cl 3) al kyl, th|8€arb8n¥l )aIkyI,
sul fonyl (C1_3) al kyl, sulflnyI(ClLS)a am no

(G _io)al kyl, |n1no(C1 3) al kyl, Rq

(C312)cyc|oa|kyI(C| _5)al kyl,

het @mefsal_12) cycl oal kyl (G 5)a|ky| aryl (G -io)al kyl,
het eroaryl (G _5)alkyl, (C9_ 12)b|cycloaryI(C1 5) al kyl ,
het & aﬁ(l@@ircm}lmr @y ubssiamat e@_ﬂ.veﬂ)lé¢ feytivo to hydrogen; and

I het
CoRT Sy /et Bap e RBRaRg TR A 3BT ELragi
( c442) ar hblo(melg)an@( @aﬂioamcyj)alkgzmla&}tku@](cjl Q)al’kyyﬂ and
hetero(C4_12) bi cyc each substituted or

unsubst | ﬁ@f@& 1(%)911"13’&&9&1&115(35(@1 F%@”%hd‘%o g?lclo)éﬂfé’h imino(C,3)alkyl,

d d
pound 1 ot BT AC Ry PR RS PO RC AR o
t he groupqmmhs@smyhgcmﬁmhydhggqu(Kshgbmgﬂym@Kﬁﬂgamyl

. L'} fn gnyl ge@m@% i léyacwi%sgﬁlli Fénﬁ%sf(l@éﬂig‘) al kyl
ear bonyl (ﬁ&%&:ﬂ Ecxrk]zoafkm ?@9!}?@%}@1 ﬁéﬁ%)e@érgwg__l%gglcycloalkyl,

sul fonyl (C1_ sal’finyl (

(C110) al kg4 1,z)al'§rh hﬂlﬁﬁ@(Cl) alakyt] (Co- 12)blcycloaryl and

(C312)cy Iom

het e of J EAORRY I ok supstipted o YIspBSttpd af y1
(0108} €7 BREN ér@)mﬁﬁl@ﬁtkMEKl( GRizbr \AERDGHIHH 28K Y (6 pr&eadiybntion

het er o( C8_ 12) bi cyci oaryl (Cl4al kyl, (C3_ 12)cyc|oalky|
comprigy o( C3- 12) cycl oal kyl, (C4-12) aryI and

hetero(Ci -io)aryl, each substlﬁuted or unsubstituted,

provided that R6 is absent wherf tje Ritom to which it

is bound fornms part of a dou Ie bpnd; R7 and R8 arc

each independent IRi.sel e@te e _group consi sti ng

of hydrogen, cyano, HKeter ary, Xy, ar bonyl ,

oxycar bonyl, ani nocar bonylg, Raumi o, Cl_lO)aIkyIanlno,

sul f onami do, i mi no, sulfonﬁl surm nyPe (Ct-to)al kYl

hal o( G _10) al kyl carbonyI(O i)al kyl,

t hi ocarbonyl (G _3)al kyl, sul fonylRCl_3)al kyl

sul finyl (C1_3)al kyl, am no (C1_10)al kyl,

(CSﬁmwuycloalkyl(Ci _5)al kyl,

het ro C3 12)c oal k ryl (G _Qal kyl ,

P R RN 252 L B PR ihn e
het er 0( Catohd)th WO Maé@&%@%eﬁ&y the atoms of the linker providing the
(C1_12)cycl oal kyl, hetero( cycl oal kyl ,
(C9_12)bicyc|oa|ky|, het er of 2)b|cycloalkyl
(C412)aryl, hetero(Ct _to)aryl, (C9_12)b|cycloaryl and
het ero(C4_12) bi cycloaryl, each substituted or unsubst
tuted, or R7 and Rs are taken together to forma
substituted or unsubstituted ring, provided that R8 is
absent when the atomto which it is bound forns part

of a doubl e bond;



RO is hydrogen or a substituent convertible in vivo to
hydr ogen; and R10 is selected fromthe group

wa@onsisssng of hydrogen, oxy, hydroxy, carbonyP@KyS$2007/082138
al koxy, aryl oxy, heteroaryl oxy, carbonyl, am no,
(C1_10) al kyl am no, sul fonam do, imno, sulfonyl,

sul finyl gedafdtiohQr@ddidthod fgHh MHadPbéis th of carbon, oxygen,
car bonyl (G _3) al kyl, thiocarbonyl (G _3)alkyl,
sul f onyl ptiogg).ankyplfursand i nyl (Chl ) al kyl, ami no (Chi
Kyl Jim G Aal kyl C3./; | oal kyl (C15) al kyl ,
het b by st A SRl sl PR S ARy
_et g pigkyledted fi9mathk gtou (@ﬁsiﬂtﬁ)gkﬂmw@fd@gaﬁma{(@hﬁ)@|cEa/do,, thio, oxy,
het er o( Cg42) bi cycl oaryl (G 5)al kyl, (C312)cycl oal kyl ,
het er o( CRydrox¥\cartoayleny., alkey, an)jasive hetrwankgyy, carbonyl,

hetero(C ' I . .

het er o( c%?%‘%@;?& }’ %%S{%%O‘E}?dgyc oé?‘;f/%'/lo)a%kal lamino, sulfonamido,

het er o( Ciimih3) hilfoyel, salfiyl], (€aehlksilibatd(Cutgdkydr carbonyl(Cy.3)alkyl,
unsubstituted, or R9 an 0 are taken g er t :
forma s Em%qar?wl(&%&aﬂwﬂﬂ%%@ﬁ@tsﬁkﬁi %\%ﬁﬁ@—ﬁﬂﬂfﬁ’ Hpigo
enbodi mept, i ' process
N R s e

with a coepmifdilvioaliyt(heskikymahd((NHRRRY, ietteraryl(C, s)alkyl,
conth L1 o R kgl g gL A BT RO
(Cs_1p)cycloalkyl, hetero(Cs_1;)cycloalkyl, (Co_12)bicycloalkyl,
hetero(Cs_12)bicycloalkyl, (Ca.12)aryl, hetero(Ci_i0)aryl, (Co_12)bicycloaryl
and hetero(Cs.12)bicycloaryl, each substituted or unsubstituted.
[0104] In one embodiment, MEK1 and/or MEK?2 inhibitors of the present invention

comprise:
Ro~. R
0] N
L i ~N

| Rg™ I

Rg Q i\
l\ll 0]
Rs

wherein

L is absent or a linker providing 1, 2, 3, 4, 5 or 6 atom separation between the
atoms to which L is attached, wherein the atoms of the linker providing the
separation are selected from the group consisting of carbon, oxygen,
nitrogen, and sulfur;

Ry is hydrogen or a substituent convertible in vivo to hydrogen; and

Ri3 is selected from the group consisting of hydrogen, (C,.1¢)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
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reacting the first reaction product with a conpound

havi ng the fornula X3COR3 under conditions that forma
weemdnasshavi ng the fornula R2 R6 QL N , R N RECT/(S147/(82138

wherein X1 and X3 are each independently a | eaving

group; Qis selected fromCR7/R8, COand CS; Rl is

sel ected(¢ EIBEIkGH CYPalk P%bt%%d@ cloalk I(C1_s)alkyl

(C3_12) cy(/c 1QI‘]SF’kyI 9(eyge)ro i;llz y Y( s)alkyl,

( C9_12) byl oahlky), ] euqmaerlﬁzleel )(@oybmdpmyc,l s)alkyl,

C412 2 o | and
(L2 o Mt SR M (o) g 0! o
unsubst i heeRAC; B?cybb?oalkyd KQQ@%I@CI@H@J klsdterb@q;)bl cloalkyl,

convertible in vivo to f@: is selected %,rom
t he groufCeolisyl shqtﬁg((%lfw)aml 91:()@10Y<F @"}I’a am no,

oL Koy e A0, e L RS ™

[01t05] ocC & bm&;thlﬁdaﬂm&)taMEK], ar(dir ME&R24dahikitdrs of the present invention
(C1_4)oxyal kyl (C14) oxaal kyl, sul fonyl (C1_3)al kyl,
COIFHIFS nyl (C1_3) al kyl, amino (C| i 0)al kyl,
i mno(C _3)al kyl, (C5 12) cycl oal k Xl (q _5) al kyl,
het ero(C1_12) cycl oal kyl (G _5) abky N ryI (G -io0) al kyl ,
het eroaryl (G _5) al kyl , (09 12) hi cycl oaryl (C1_5) al kyl ,
het er o( C8_12) Bh@fej\oaryj/e 5\ L~ C382) cycl oal kyI
het er o( C342) cycl oald®sR15)% C9- ycI I kyl,
het er o( C3_12) bi cycl oal kyl, ( iZ)@tyI
hetero(Ci _io)aryl, (C9_12)bicycloaryl” ane
hetero(C4_12) bi cycl oaryl, each substli tuted or
unsubstituted; R4 and R5 arc each i Redependently
sel ected fromthe group consisting of hydrogen, oxy,
hydWél)%Sﬁln car bonyl oxy, al koxy, aryl oxy, heteroaryl oxy,

co M OB Aol 21N el
haI ®6 GJli;Ql)r@geln)dr A sabgtingomy b(ﬂrﬁieﬁﬂilckyd ¥ivo to hydrogen

thlocarbon I 1 3)al kyl, sul fony |(
sul Ry Selerted{ram Pgr%caaﬂﬁtegq grqgﬂl, Ci 1o)alkyl

ihglt ggg ? h;ﬁb%hy ajkyf k@%ﬁ@@%@]@kﬂ %&%ﬂ?é%%g

Eet er oar Wlf(@ygﬂlk)ﬁllkyl (sﬁlﬁ‘@yﬁngjg)almyl lcaam_;w ((GLzl_)Eylar:l kmllr,lkO(lcl-S)alkyl,
et o1 of iy ly ety 01 Doty kiR IRl as

het er o( Cary@), ba)smey‘i qaedeieé 1 ((1%1%)13{06|12)b10y010aryl(cl s)alkyl,

hetero(C i o)aryl c oary

het er o Chﬂt@)dﬁCey)ﬂl%@ﬂqﬂlfyl( Sluﬁéstlu)pmle@lkﬂr

A T I X A

bound f o(@). PRy, Bterd(Claatye, (EaRgbicycloaryl and
hetero(C,.12)bicycloaryl, each substituted or unsubstituted; and

cach R4 and R;s is independently selected from the group consisting of hydrogen,

halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,_10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
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R6 is selected fromthe group consisting of hydrogen,
het eroaryl oxy, am no, (G _1()al kyl am no, sul fonam do,
wo maona405sal f onyl, suUinyl, (G _1())al kyl, PCT/US2007/082138
hal o( C110) al kyl , carbonyl (C1_3) al kyl,
t hi ocar bonyl (C1_3) al kyl, sul fonyl (C1_3)al kyl,
sul finyl éﬁ@ox?gz)(@h K¥lkey1 %mfﬁﬁl(@})aﬁ@r) %hhﬂd, (c1 10)alkyl imino(Cs)alkyl,
i mno(Cl_3)alkyl 851 ycl oal kyl ( 5)
ot or o B oy yoh syt Ry, sytarq(y“k b ereigh (i (CLepivky

et er ooty AL B S M I S B,
het er o( Caétzbowglzﬁﬂ&%ydaryl(m ekl (@grlg)cycloalkyl
hetero(Cl_10)aryl, each substituted or -

unsubst i hEeedCs piesglogharl.(har)treydiap! %sl@ﬁﬁm%eﬂbwéloalkyl

o Ry oG B GRS BRICIof | SdIouDL Do
group c ohstleﬁj(Cng)tnéycmadylpga&h sul@symtted ohedsabomitgd, @R 4and Ris
carbonyl oX arbog%bwfan1nocarbo

(G _io) afll;@}}[ﬂ i tRget hihs o to WFﬁyhg}heyﬁ@ prd to form C=0 or
sulflnyl pég) eyl

car bonyk O ey tazltohflﬁ:% C%IIFI E% 52 sgre-ila(i&ﬁ‘ H)%)éjcher to form a substituted or
sulfonyloﬁﬁmsmakﬂyhg sul finyl (C1_ S)alkyl am no

08T 57 O e el et MG o bethe, s igypntion

comiptigr oaryl (G _5)al kyl, (C9_12)bi cycl oaryl (G _5)al kyl,
het er o( Cs_12) bi cycloar y(Gr5)al kyl, (Cl_12)cycl oal kyI ,
het er o( C342) cycl oal kyl , (C942) bi By<l odtkyl ,
het er o( C342) bi cycl oal kyl, (c41)aryhl
hetero(G _i 0) %J (C9_ 12bb| cygl oar e
het er o( C4_12) bf r%«l/, each sppstitnted or unsubst
tuted, or R7 and ik
substituted or unsubstitutediri
absent when the atomto which ©t i
of a double bond. [0118]1n one vari %lon of each of
t he above processes, the process further conprises:
r eagihcfdgh @ conpound having the formula R6 with a
conpound having the fornul a PO%XOB under conditions
t hat lfr wilopted remadha gaupeotbitingi9avi hg, theaibemida ' R5

Ny R9 is hydrogen or a substituent convertible in vivo to hydrogen;

akeh Rgogpt her|to form a
R‘ ed that R8 is
flboun forms part

Ri3 is selected from the group consisting of hydrogen, (C,.1¢)alkyl,
halo(C,_j¢)alkyl, carbonyl(C, 3)alkyl, thiocarbonyl(C, 3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.12)cycloalkyl(C, s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Csg_1p)bicycloaryl(Cy.s)alkyl, (Cs.1)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_12)bicycloalkyl,
(Capp)aryl, hetero(Cy.jp)aryl, (Co12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted; and

31



[0119] I n one enbodi nent, the present invention rel ates
to a process conprising: reacting a conpound having

wo bmsfiassall a N. R5 y R4 0O with an acid under PCT/US2007/082138
conditions that forma reaction product having the
formula " R5"...N y4 0; and reacting the

r eagidhag, ; Rh@RYCik ir_Y&eb@h(fénﬁﬁ BREUSABRMhOGroP @oh Q4] A hydrogen,
NHRI R2 under conditions that forma product having tﬁe
fornul a heloNiirp, RENONDIN, P&y, \hyRx@, carbonyloxy, alkoxy, aryloxy,

heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;_10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
(Cs.i2)eycloalkyl(Ci.s)alkyl, hetero(Cs.12)cycloalkyl(Cy_s)alkyl,
aryl(Cy_y9)alkyl, heteroaryl(C,_s)alkyl, (Co_12)bicycloaryl(Cy_s)alkyl,
hetero(Cg_12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_12)bicycloalkyl,
(Capp)aryl, hetero(Cy.jp)aryl, (Co12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted, or Ryjand Ry
are taken together with the atom to which they are attached to form C=0 or
C=S, or any two Rj3, R4 and R;s are taken together to form a substituted or
unsubstituted ring.

[0107] In one embodiment, MEK1 and/or MEK?2 inhibitors of the present invention

comprise:

[0108] In one embodiment, MEK1 and/or MEK?2 inhibitors of the present invention

comprise:
o RZ\N/R1
Rj 2
PO
Rs
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wherein X4 is a leaving group; Qis selected from
CR7R8, CO and CS; Rl is selected fromthe group
w@onsiligssng of (C3_12)cycl oal kyl , PCT/US2007/082138
het er o( C3- 12) cycl oal kyl, (C9_12) bi cycl oal kyl ,
het er o( C3_12) bi cycl oal kyl, (C442)aryl,
(0199} er o Sﬁeaé}ﬁ@d(ﬂﬂlentf ) Bi e aBRDYhhiBsks of the present invention
het er o( C4_12) bi cycl oaryl, each substituted or
compishsti tuted; R2 is hydrogen or a substituent
convertible in vivo to hydrogep~_ 12.4 and R5 are each
i ndependently selected fromt ghoup consi sting of
hydr ogen, oxy, hydroxy, carbdnyl oxy,(Ralkoxy, aryl oxy,
het er oaryl oxy, carbon I'?Z\sm yl, am no,
(C1_10) al kyl am no, sufjf onafi do, i m no, sulfonyl,
sul finyl, (C110)al kylX 8( C11Q) al kyl ,
car bonyl (C1_3) al kyRy t hp@carbonyl (G _3)al kyl,
sul fonyl (G _3)al kyl, Rsullfinyl|(G _3)alkyl, anino
(G _1()alkyl,(C1_12) cycIQo%thngi&\f\ 4alkyl ,
hetero( C3_12) cycl oal kyl (C1]5) al kyl, aryl (C110) al kyl,
het eroaryl (Cl1_5)al kyl, (C9R:2)bi cycl oaryl (C1_5) al kyl,
het er o( C8_12) bi cycl oaryl (C1_5) al kyl, (C312)cycl oal kyl,
het 8M8(8812) cycl oal kyl , (C9_12) bi cycl oal kyl ,

het ' I e ryl :

e B8t AR LR I, g v

het eacdh(K4 42inbepdemabr sglecteddmim ghelpsourt ednsdtiog of hydrogen, halo,
unsubsti t ut ed, pr% ded that R4 gnd R5 are ea%:rﬁ@

i ndepend8HE% §Y A0S ERR: Ak A K> SHERY 0D MCSk AHEYY-ar e
bound f op@cRARI0A, cabERHDLE RMRALYI, BidoRabehfCiBfhof rom
the group consisting of hydrogen; heteroaryl oxy,

ami no, (CluiR)lalldyinaniulionamdof mmaed safonylpswionyl, (Cio)alkyl,
sul fonyl, sulfinyl 110) al al o(.C1 I ,

car bony| PP %?ﬁfyl’tcéﬁ(?gﬁ?@bﬁ%?bﬂllgﬁag?wg(@l‘%ah%t

sul fonyl Geifdtsd eyl yalksulshifmyl (CF:)afkydladhe (@Mh)aRkyl, imino(Cy.3)alkyl,
(G _10)al kyl, 1 m no(CCal kyl,
( C1_12) c{lel oXykipalkd(E5yatkil hetero(Cs.ip)cycloalkyl(Cy s)alkyl,

het er o( C k I I
het er oaf? i_lé@ﬁ?gl{} F%%O%%ﬁ%lfyé%%é%ﬁ%%gF)I%_I}ﬁyl
het er o( Cadi@)orCeyybioatod (1@ LRy 1k, e E3dakglycl oal kyl ,
hetero(C3_12) (CA- 12e0aryl and_hetero( C Ao) a@/l, )
cycl oal kyFieEths-siystoptkyt dbo-urbicirsamior'i hattrad - ipPisvrlgaliyl,
that R6 | n m | |f 1's bound
forns pag?‘“o %g’ %%% el'@gﬁlcli’;a&gﬁzag%wg%@haég are each
i ndependéetctofCs ehtecicbuirflr earhtshiestigutodipr conbstgttedgrovo R are
hydr ogen, .cyan, heteroaryl oxy, carbonyl, oxycarbonyl,
ani nocar BRGFOECLiE fforna@substited OF BRI Pénan do,
[01'1“' Noyn §tH ErRBOHimeSUMEBRIY And/drPUEKD)ihgbl¥S of the present invention
hal o(C110) al kyl, carbonyl (C1_3)al kyl,
compiiggcar bonyl (C1_3) al kyl , sul fonyl (Cl4al kyl ,
sul finyl (C1_3)al kyl, am no (C1_10)al kyl,
I m no(CQal kyl, (C3lI2)cycloal kyl(G 4alkyl,
hetero(C3_12) cycl oal kyl (G _s)al kyl, aryl (G _1() al kyl,
het eroaryl (C _5)al kyl, (C912)bicycloaryl(C _5)alkyl,
het er o( C8_12) bi cycl oaryl (C1_5) al kyl ,
(C3_12)cycl oal kyl, hetero(C342)cycl oal kyl ,
(C9_12) bi cycl oal kyl, hetero(C312)bi cycl oal | cyl,
(c412)aryl, hetero(C _10)aryl, (C9_12)bicycloaryl and
het ero(C4_12) bi cycl oaryl, each substituted or
unsubstituted, or R7 and R5 aggcj taken together to form
a substituted or unsubstitutedring, provided that Rs
is absent when the atomto which it is bound forns
part of a doubl e bond.




10120] I n one enbodi nent, the present invention rel ates
to a process conprising: reacting a conpound having
wo bmsfiassall a O ,NN. RS y RA 0 with a conpound PewUS2907/082138
the formula NHRLR2 under conditions that forma
reacti on product having the fornula 71 NR2 N, Q'-1Ri
y N .R4 Oand reactuqﬁlthe eaci, on product wth
a

an acid under conditions t i ya product havi ng
the formula R3 #'0 R2 Qg Ri

wherein

Risa and Rie. are each independently selected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C, 3)alkyl, sulfinyl(C, 3)alkyl, amino (C;_j¢)alkyl, imino(C, 3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.12)cycloalkyl(C, s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg_12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(C;_1p)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_1;)bicycloalkyl,
(Cs.1p)aryl, hetero(Cy.10)aryl, (Co.12)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted.

[0111] In one embodiment, MEK1 and/or MEK?2 inhibitors of the present invention

comprise:

wherein

m is selected from the group consisting of 0, 1, 2, 3,4 and 5;
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RINTN, R4 O wherein X5 is a leaving group; Qis
selected fromCR7/R8, COand CS; Rl is selected from

WO bmsasssp consi sting of (C3_12)cycl oal kyl, PCT/US2007/082138
het er o( C342) cycl oal kyl, (C9_12) bi cycl oal kyl
het ero( C3_12) bi cycl oal kyl, (C412)aryl,
het @f, & d.td) & Ylsubdtfefend 20 RicAt HAFY todirogen;
hetero( 12) bi cycloaryl, each substituted or
uns Bhsis iselaeted frompthe grmmoogetmgﬁf fadmgbs,tqubYdroxy, alkoxy,
convertlbl in,vivao to h
Che. or oupReNe PG B ERE el 5 4D Ry e, LR GRamic
al koxyamimiao, sifohon saridel, (@mofalkyl Sialcf(gm{)balk}ﬂ%afrﬂ)dﬁy'l(»cl s)alkyl,
(C210) al kyl , hal o(Ci 10§al carbonngChlz ¥
t hi ocar bghgsarmnyH{areikyl, sp nBé §Ceaediorygulfiny(Cy »)alkyl, amino

(o ey AR st Con eIl o vy

(C3_12) Chéﬂeﬂ)@Ckac@@ba&)yh(Clﬁy)aIkyl aryl(Cy.j0)alkyl, heteroaryl(C1 s)alkyl,
SREG TR IORDTL
R e e, e o
hetero(CﬁdEmngyﬁmc&ﬂdﬁkyl(@Emlmﬂ)hawdxcluﬂmyl(C9QNMCydomyl
msubst | (T BSOS gl SHNT IR Re R ied. o Ry and

sel ect edrfy é}Bnta*lJéﬁ tEHCEHEP t S RN aSfub iRl oPYANBSRDIcd M and
hydr oxy, carbonylox al kox aryl oxy, heteroaryl oxy,

car beaiyR s ivigersndemiyl selested ftom (hekrag) @qnwn@gmﬁl@ydrogen halo,
sulfonan18 'Q%P&nOSU|f° su gl Xx a %k 10 10IXkyI

el 00Gr ORI, Bio s R, SRR, bl MRS

t hi ocar bﬁ&yfo(a@lo;%) ahidbyhyl, 6@0&%&1&1( @inftlclkpbayl, amino,
sulflnyl 3 al kyl, amno (C1_10)al kyl,

i m no( 01 lamlp@asui zy@p@polémlaw Scﬂe%nﬂ) %Hlﬁwl (Cro)alkyl,

et or 82?@%%@%9‘%53/?&05%“88%%5%% Kitio@biridre I,

het er o( Cﬁtﬂw(@-@)aﬂ@ﬂ,whﬁﬁﬂﬂlx@)aﬁwﬂ aﬂ(lﬁiLCth)J)@ll@ﬂ OﬂlhﬂOICl-s)alkyL
ot or of iy Ky UptRsU KIS Baiehfas pheyoalfiA C salky,

het er o CQb@()Zcqf iyl i%%?&ai%lle‘@q ?}é?l%ﬂ% cgqgglcyclo%ryl(cl s)alkyl,

hetero(C4-12) bircycl oaryl ,” eac stituted
unsubst i heterdCs p)‘tuwca@dylf@ast)alm dnd2)REclaalkeyleach

pound. f oPHFLE €255 Cae a0 B Rt oSt e Ak B
each |ndggp@ﬂ@ﬁtﬁam§ghqgkgq(Kgng&pﬁo pgﬁlcon3|st|ng

of hydro cyano, eteroaryloxy ca
oxyCar bORSHIO(En s ety Fach SHhwbleq GLUTROYSHRgf. oo Ric are
sulfona fon al kyl ,
hal 0( G a%? %Iy%}h%? anfr% nyﬁu}é%&itﬁt%# l?]; Prﬁ‘s‘ﬁ'bstltﬁt%& 1
[01t12] oCc&d bwhiddimantaMer |, aIﬁW;rfMEKZ(lﬁH.lbﬁ()I@ lokyHe, present invention
sul finyl (C1_3)al kyl, am no (C1_10)al kyl,
COMPifo( Cl_3) al kyl, (C312)cycl oal kyl (C _5) al kyl
hetero(C3_12) cycl oal kyl (G _5)al kyl, aryl (G _1() al kyl,
heteroaryl (C _5)al kyl, (C912)bi cycloaryl(C _5)al kyl,
het er o(C8_12) bi cycl oaryl (Cl4al kyl, (C3_12)cycl oal kyl
het er o( C342) cycl oal kyl, (C942) bi cycl oal kyl ,
het er o( C342) bi cycl oal kyl, (C412)aryl,
hetero(Cl_10)aryl, (C9_12)bicycl oaryl and
het ero(C4_12) bi cycloaryl, each substituted or unsubst
tuted, or R7 and R5 are takeniﬂpgether to forma
substltuted or unsubstituted ri'ng, provided that R8 is
absent when the atomto which it is bound forns part
of a doubl e bond.



[0121] I n one enbodi nent, the present invention rel ates

to a conmpound having the form Ma: wherein Qis
weadosasss from CR7TR8, CO and CS; R4 and RS ar CPE@EUSR2007/082138

i ndependently selected fromthe group consisting of

hydrogen, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy,

het er oaryl oxy, carbonyl, oxycar bony/ m no,

(G _1))al kylam no, sul f onani do, i ll ul fonyl ,

sul finyl, (C -1 o)alkyl, haggo(a yT,(Ris)m

carbonyl (G _I)al kyl, thiocgrbonyl{C al kyl ,

sul fonyl (G 4al kyl, sul finy (C| yal kyl , am no

(G _i o) al Rygo,~j mi no(L2~3 /\ ~Ra4

(C312) cycl oal | ©R{FGE),5) { eyl N

het ero(Cl_12) cycl oal kyl (L 65) lk)cl/garyl (G-io)al kyl,

heteroaryl (G _5)alkyl, ((%9 12) bnEycRoar yl (C1_5) al kyl ,

het er o( C8_12) bi cycl oaryl (C1_5) allkyl , (C342)cycl oal kyl,

het er o( C342) cycl oal kyl, (C942) bReycl oal kyl

het gfrg%ﬁ_ﬂ) bi cycl oal kyl , (C442)aryl,

het ero _10)aryl, (C9_12)bicycloaryl and

het arno¢dektdPidnelyctroap vonsistiag bf $uh s Ui Jituedlo;or

unsubstituted, provided that R4 and R5 arc ‘each

.ndabléﬁaléﬁﬁwmab@érgfowf@ﬁww tbris2tb #fich they are
bougd ;{ e aQfibit VE&@eﬂ?d“Qm 29, loth ﬁ%ﬁ%ﬁt ed from

the gro p c nsisting o rogen, heter oxy,

am R@s 1s SCliectdq frahkiyb gmulpa:pnssthrfgnfdrydmgpn | (ﬂjlm)alkyl

sul fonyl fi j hal o0 COa [,

car bonyl LBty ailgt RmEl SR st s

?g f 28{;%@@(@(L)alk‘(iﬂ“sﬁ%fﬁkllel(@fa'llgy@ akdtho (@M RAKy!, imino(Cy3)alkyl,
(Cl1_12) c¥ci lo)gblklyg_l@ﬂ(C@)alk%y ihetero(Cg 1z)cycloalkyl(C, s)alkyl,

et o oar JPrEr FRYFY YIRS (5 SR kT bl

het er o( C8etd)X0i ¢ 1 | &5 )cycloalkyl,
(o 15 %iﬁ Ao %g ﬁﬁ“‘e%%wk’?ﬂ rotky
€

( C442) ar Yeteenes-h ikl (C@)Zéhlwdo *heéqm@sm)btcwloalkyl

unsubst i t when t he
atomto \%\g‘l R pﬁquljofﬁd%% Z)Bl%}’@gér?p%nddoubl e bond:;
and R7 ahekeiaﬁcafﬁl@aﬂ:dmylnd@neﬁb@mmb& os@isabitiatedi;r om t he

gr oup conS|st|ng of hydrogen, ano, heteroaryloxy
car BW” ap %gaqs mpndegﬂil ﬁ%@n‘é@ gﬁ% the group §onsisting of hydrogen,

(a_1() ah!ﬂ% ?%aflé L{MOO H%mhglgroxlyn&a%’ony%%yf Qﬁ}w(y, aryloxy,

sul finyl
car bony| h@era@yyddky Icarbbtnyloc@rcbthyylg @hir®radbkyyl, amino,

[0y e gl b 2 T o,

( Q31 2) cyghigat Kyl 4atonl L (c1 )alk 1, thlocarbonyl(C yalkyl,
heter o( C3.12) cycl oal kyl ( vl aryl (G 1()al Ryl ,
het er oar 9ﬂf®ylé)a]auvﬂ Sutf(wll(g)b)alkcyj/ @lrmm (A 10alks), ammg(cl 3)alkyl,

ES: er 8§ %91 C?@ﬁ%lgfyﬁ ?551‘%‘%@6'5%&@% ngﬁg@ﬁ(&? Ry

het er o( Cafg,ﬁ,’()cb|1@y1@;gzpﬁbﬂefdékyl(dl@al@la(f(w1z)b1cycloaryl(C1 s)alkyl,
het er o( G |o)ary (C9 8: ié)(’: oaryl

het er o( Chetem b cyiawkray(Cedd s(%st)ﬁf@l@@lﬁylor unsubst
t ut ed,
subst | ¢ urgarest RSl PG RESAE e al % bRty

absent wh@n;Jahd, dtao(C 0 ,)ahil oy d)bicgclbatihghd or ms part
of a double bond. 1012211 n one enbodi nent, the present

invention relates to a con‘poun% havi ng the fornmul a:



wherein Qis selected fromCR4t8, COand CS; Rl is
sel ected fromthe group consisting of
w@ ansAapsy cl oal kyl, hetero(C3_12)cycl oal kyl, PCT/US2007/082138
(C9_12) bicy cloal kyl, hetero(d i z)bicycl oal kyl,
(A412)aryl, hetero(Ct _to)aryl, (C9_12)bicycloaryl and
het er of Cﬁm@%g@h-%&%&%ﬂﬂ'h ea%ﬁ%ﬁbﬁﬂﬂ@@& bt tHs@BstRiited, or Ri4and R
e

unsubsti t ut hydrogen or a substituent

convert i bregakan tvgfs“tbertvatfh@d ratﬂ;@to whh grey %ame@mﬂqm C=0or
i ndepend select u

hydr ogen%ngi( oxlfl n%oh%ﬂr%{a% t?t )?y 0 %rr% a&)lgbstltuted or
heteroarmh@xyumﬁﬁﬁb@nmhi oxycarbonyl anlno

(G _1))al kyl am no, sul fonam do, im no, sulfony ,

sul Faaiyis iy @quy,ngq:q@w sequ‘ggd(f(@l )géq)w@q:onmstmg of hydrogen, halo,

ol fonyl {Geast oy g, o] BERGRE Bbiglord) Al arvtoxy.
§83 1|2;‘)) ahktyfol,arylmyj Oétﬁﬂ)m'&) a;t}k:yfb,onyl aminocarbonyl, amino,

C
hetero(C y%u@ g%r%&wﬁ%@%@))amw subfpyyl¢ e finyy Cargplkyl,
et or o i 96) pPLA o RG B R YRR L RIS
het er o( C@lﬂﬁ)rwi(al@)alhyylsplf‘ﬁ@q@))all@y chosd Kyilip)alkyl, 1rn1n0(C1 3)alkyl,

et or of €t gfar o fRo iy, heGETb arvEigalivi(Cr.alko,
het er o( %1@% DI eI, ﬁé‘t”el‘;daryl(@‘%%ﬂ%ﬂb@g'%)ﬁfc?éio%l(cl-s)alkyl

unsubstitute provi d

i ndepend éﬁﬁtoﬂcabﬁémdmfﬁ thket Crms2)epclogikylh th ey are

Pount ToRLRREL R OERLS, M0 BB CEDSL LG
ani no, ( @ulia}ﬁl ko ngaraUich 0Ny loaryl aidno,

sul fonyl, suTny (G _1())al ky
car bonyl b@fmé‘\;aizﬁwydqaﬁylo%@éh}§51?]S}1|t1{t@10@}1§pk§ﬂtuted or two Ry are

P Sl i

[01dB¢| odd &yeldrbetirhkayt] the present invention relates to a compound having the

I%gﬁero(C:S_lZ)cycloalkyI(Ci_5)aIkyI, aryl (G _1() al kyl,
@roaryl (C _5)al kyl, (C912)bicycloaryl(C _5)alkyl,

het ero(C8_12) bi cycl oaryl (Cl4al kyl . (CG342) cycl oal kyl,
hetero(C3_12) cycl oal kyl (C442)ary
hetero(Ci Aaryl, each substituted or RiMLd,
provi ded that R6 i s absent when thextom to which it
is bound fornms part of a do bl e'Bond; and R7 and R8

arc each 'Rd? endent | osel ron1ﬁpe group
consisting o qgﬁ% /ﬁétewoaryloxy,
car bonyl , oxyca@béh

nocgr bonyl , ami no,
(Cl_lO)aIkyIan1no sulfonag? o sul fonyl ,
suTnyl, (C110)al kyl, hal of 10) I kyl

car bonyl (G _3) al kyl, thiocarbonyr{C _3)al kyl,
squonyI(Cl 3)al kyl, sulfinyl (Cl1_3)al kyl, am no
( C1 whetea kyl , |n1no(C1 3) al kyl

ggtsié‘rlf%)( %‘941@%?%5%‘# éﬁoﬁé ‘?Jéfk%&)‘% A byt 3 2y 1() al kyl |

het af RaelteSitod) ik leydup c(oﬁ@lsﬂng)ﬂI) e¢yz13ndrantd 6C _5) al kyI
het er o( C8 12%b|cycloaryI(C1 5(al kyl , (C342) cycl oal kyl
het Bnoif CSESFE TOMGAF BYAUD corySHe ofilygiqesay (kyhoalkyl,

het er o( e

het er o( 8ﬁ41%% a P)‘é@ﬁ?@%‘% '(% |£ ?Aﬁ(ﬂ) g%‘%arbong [(Crajalkyl,

het er o( C4_12) bi cycl oaryl, eachysubstltuted or unsubst
tuted, or R7 and R5 are taken together to forma
substituted or unsubstituted ring, provided that R8 is
absent when the atomto which it is bound fornms part
of a double bond. [0123]1n one enbodi nent, the present
invention relates to a conpound having the



formMa: Ph 0.."<..,0 R R6 9-NR NR5 y R4 0 wherein
Qis selected fromCR7128, COand CS; R is selected

wo easn4diss gr oup consi sting of (C342) cycl oal kyl PCT/US2007/082138
het er o( C342) cycl oal kyl, ( C9-12)bi cycl oal kyl ,
het er o( C3- 12) bi cycl oal kyl , (C412)aryl,

het er o( Chylk@l &Y L )alkyERu %)yt( k%rayﬂm@(@ dlo)alkyl imino(C)3)alkyl,

het er o( C4_12) bi cycl oaryl, each substitut

unsubst i Gt JeEydRQlklyléC hyalksh dates(Cangaysbrlkyl(€ns)alkyl,

 naepenadniicy QlkER PP IR i e 8RS Pl

hydr ogen hetemyCs. Bycd&m@aryle@lrsbﬂw @%)cs%lkaxyh ar yl oxy,
het er oarzl oxy, car bonﬁwbﬁoxyca

(G 1)) abRgmiGt n).?}’c@a Y ey o, hegqpe@ng»blcycloalkyl

car bonyl (ST st DRLE Eh Etd¥igLgnd |
sul f onyl heﬁeﬂmcmblc@wawmwch@b@mwyf unsahsitﬂmted

11 | ky
( C 3 @p@, Il qrrllé 31?({6 dg:)ﬁiy Fcted from the group consisting of hydrogen,

het erof c 1,
het er oa?yﬁ/)lal%zﬂl% %%EB il 2 e %’a{ﬂ%yﬁro%‘f C?leg%}gl QK?&Y’
het er o( CBettphiloys Ica:bpyjd( Glychibahkly Ial;mnocarbonyl amino,

C342 het C342)
(G 2oy LGS ll& el BBl e eatth e B ity aitfipyl, (Crioalkyl,
(Ca42) ar yhioiehRngl. @atldoﬁir@@}’%alkﬂzlcﬁnéc%}% HYEh Qamyl,  and

het er o( C442) bi cycloaryl, ~each substituted or
unsubst i swiaayl( )@lhyaédlftnb{é(ﬁl E?@lka{hdm%o é(?leo)éﬁfcfh imino(C,3)alkyl,

d dent | t
boumn 1 ofei ity BORRILCER R SRAC Rl 1ot AE, AR 20
the gr ouprycp(ms(;)ismkwnget@foammllqwkyl d@tlgbmgﬂyh@mﬂ s)alkyl,
ani no, a Su

sul fonyl h e@m(?@aa ng)qlcyc ary iy kel (CSHQ)ICH@@lk!LIO) al kyl ,

gﬁlr Fgﬂz: S’%f@? YL?,ICEOQ kgf ?69 lzwé(c%i&klﬁfém(aﬁ% 1%1)b1cycloalkyl

( C1_10) alRyh)aryinhara@0@L3) sk yiCo.12)bicycloaryl and
C3_12 | k Cl Ik | . .
hot a1 o CHAE) 6y PGSR CHS] aHRYHC APy MY Sy R and Ro

het er oar X}e(tgten%éétﬁé&l wit ﬂ:[%%?&nl?{cp\\&ﬁ cf @Hé{rl drChttarh8d tVform C=0 or
hetero(Cs_12) bi cycloaryl (Ch5) al kyl _12) cycl oal kyl

het er o( C8= Ezgncayxyl twal Ray. R 14 QG4 R2) aie ydkelamgether to form a substituted or
hetero(CnD t¥ deach substituted or unsubstituted,
provi ded"f AT psent when the atom to which it

IS b i aspcRasdtlyodklcdtcd Frth ere@8Eh cotlfdting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.1p)cycloalkyl(Cy s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg_12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,

38



R7 and Rs are each independently selected fromthe
group consi sting of hydrogen, cyano, heteroaryl oxy,
W@ 200840853 oxycar bonyl , am nocar bonyl, am no, PCT/US2007/082138
(Chio)al |l cyl am no, sulfonam do, imno, sulfonyl,
sul finyl, (C110)al kyl, hal o(C140)al kyl,
car bonyl ﬁ@em%@?lzm}oat | QGQI’J&M&@}L@)&&K 311 )blcycloalkyl
sul fonyl (G sulfinyl (G , amno (G f(
i m no( 4<1y)aryl(l@erm@;my)@nde(quyd)bm@yw@

het | kyl (;C15) al L Kyl

R e e S AT
het er o( CgA2) ld geyted @afoyih ((GubStitade Wt undubaitdiea Y oalky| |
hetero(Cl_12) cycl oal kyl, (C9,12)bi cycl oal kyl ,

het Bnoerd Ri@pisi gl n@ﬁpmenﬂx esAac2gchirgmn, the group consisting of

het | 1

net oo Ml B LR SR BN gponstons atony
unsubst i atyi@d, heteroRiland cBbomyleoiyaklé)bnylo@mtﬂ@ea{rbbmylf QNifo,

a substituyted or unsubstitufed. ring, rov t
is absenﬂgmwythﬁ%mat opaMige; EHnPLSuile nﬂoﬂﬂ n5f1 &?rsoﬁiyl
part of ﬁalggsabkﬁlk@mqrboméél NAIRyCREo&! 1@?@%1%

present 1 nv tlon rel ates tO a conp ound
formul a: sulfonyﬂﬁeb)alm Sukﬁra'l(Cea)allqyg agrioe(C1- 1Qallgll imino(C; 3)alkyl,

" Pdependént i Senketca ke eRE G r ous Rali e HERE
Y OGN a4, XS, EXbrou AN, AbIESNHaryRTY LRI

heteroar¥I oxy, carbony oxycar bony

(Cl_10)a Rtytoéﬁ% n&lcmaﬂ'ﬁ Dakyl, (G’mlzﬂgydgfdkflonyl

S e

sul f onyl (€. ArkHyheterdd flb)myyh((cgrlz@allcgﬁmbaryaziﬁdno
(C110)al kyl, im no(ClS)a
(C3_12) C\E‘%‘F Wi kpi @{pg)agylk?qch ‘substituted or unsubstituted.

er a ) I .
013 & BT BN AT ME LER S i Blaf SRRy inveniion
coptier o( C842) bi cycl oaryl (G _5)al kyl, (Cl1_12)cycl oal kyl,

het ero(Cl_12)cycl oal kyl, (C.n 2)b|cycloa1kyl

het er o( C3_12) bi cycl oal kyl C% g)aryl,
hetero(Chio)aryl, (C9_12)Wcy Ioaryl and

het ero( C4_12) bi cycl oaryk WHystituted or
unsubstituted, provided %h “RaYand R5 are each

i ndependent |y absent when N to which they are
bound form part of a doubl nd; R6 is selected from
the group consisting of hydroggn, heteroaryl oxy,

ami no, (Chio)al kyl ami no, suffonamni do, imno, sulfonyl,
sul &ihepdin  (C110) al kyl, hal o( C140) al kyl

car bonyl (G _3) al kyl thlocarbon IéCI 3) al kyl ,

sul Romdnd(Rais §£¢1¢3Phy}d@@®ﬁmlby pelecigd @mﬁl@ grp@p apnjting of

i m no(

het er o%ﬁlé&%cycﬁ_ﬂﬁ%r {%&‘g ﬁy?‘%@bﬁ%&aﬁg%l%ﬁ’ ,alkoxy’
Eet er oar yfy(l@%’_LﬁétallfdﬁWIQ)iy(, %bdﬂ;l)lbo?mﬂboayly hffllfﬁw?ftblk}ﬂl amino,
s
()aryl, t i ded

that R6 ?216 blslg)tr%tﬁktyll wh Kg 15%;‘)212&}&? %ta%/\%blﬁgé@éf 3t)gjllkglv bound
forns patmomb@yﬂﬁub)ab(yb@nkﬁ)nﬁ@ s)alkyl, sulfinyl(C,3)alkyl, amino

(Cl_lo)alkyl, irnino(Cl_g)alkyl, (Cg_lz)CYCIOalkyl(C 1_5)alkyl,
39



R7 and Rg are each independently selected fromthe

group consisting of hydrogen, cyano, heteroaryloxy,
wea0Bo#ss3 oxycar bonyl, aninocarbonyl, am no, PCT/US2007/082138

(C140) al kyl am no, sulfonanldo i mno, sulfonyl,

sul finyl, (C110)al kyl, hal o(C110)al kyl,

car bonyl (& ¥hoycloRikggar. |, G ¥ |het I(Cy.s)alkyl

squonyI&CJﬁgFi %?Csuﬁ?gn Fﬁm& %ﬂg% F k§ efﬂomY( s)alkyl,

(C _io)a (R%/ﬂz)blq}qﬂqqg(l@ug}ﬁl ]hetero(Cg 12)blcycloaryl(C1 s)alkyl,

(C1_12) 5

het ar ot o s R R RE Y syatrlopliy 46y el vy

hct cr oar Mbtéﬁ(g?bﬁjlngaﬂ{}m @)@yc )h@ie@cﬁ(cy 00@1_,_@3@12}{)&’&}601031}71

hetero(CB 12) bic cIoaryI(Cl ) al

(C3_12) cped batpne(f 412 Yélqapckseaflszer%%d qrynsubstituted.

1 C );
00— 5 S R e g, B R UM s RV ey imyengion
coptier o( C442) bi cycl oaryl, cach substituted or
unsubstituted, or R7 and Rs_arc taken together to form

a substituted or unsubstltu$éﬂ ﬁlng provi ded that 126
i s absent when the aton1td3thch it is bound forns

part of a doubl e bond. qu enbodi nent, the
present invention reIate%Rg nmpound havi ng the
formula: CNR6 9:- NN R6 mhereln X4 is a

| eaving group; Qis select ron1CR7R8 CO and CS; R4
and R5 are each independently ﬁglected fromthe group
consi sting of hydrogen, oxy, roxy, carbonyl oxy,
alkﬁﬁwfnaryloxy het er oar yl oxy, carbonyl oxycar bonyl ,

lfo

i Rniceb? B TP top Ik Rep Mg tio-on.

3) a' kyl hydroxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido,
imino, sulfonyl, sulfinyl, (C;.jp)alkyl, halo(C;.jp)alkyl, hydroxy(Ci.0)alkyl,
carbonyl(C;_3)alkyl, thiocarbonyl(C,.3)alkyl, sulfonyl(C,_)alkyl,
sulfinyl(C,_3)alkyl, amino (C,.1¢)alkyl, imino(C,_3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.12)cycloalkyl(C, s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(C;_1p)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_1;)bicycloalkyl,
(Cs.1p)aryl, hetero(Cy.i0)aryl, (Co.12)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted.

[0116] In one embodiment, the present invention relates to a process comprising;:

reacting a compound having the formula

Re
o X
QI ” \\ 1
] 1
N<_-N.
Rs™ jr Ry
0



t hi ocarbonyl (G 3)al kyl, sulfonyl (G 1)alkyl,

sul finyl (G 3)alkyl, amno (C110)al kyl, im no(C
w®r@BHyss3 (CL12) cycl oal kyl (G 5) al kyl PCT/US2007/082138

het ero( C3_12) cycl oal kyl (C1_5) al kyl, aryl (C110) al kyl ,

het eroaryl (C1_5)al kyl, (C912) bi cycl oaryl (C1l s)al kyl,

het er o( C81@)doefoufd [1%(471{1 esfl)ﬁhllﬂ)( INHR R, @rY¥& Rab#¥hs that form a

hetero(Cl Ccycl oal kyl , GLblcycloalkyl,

hetero(CﬁW@}@wby@p@@uwyMVH@ afoymmdd | hetero(C

io)aryl, (C912)bicycloaryl an

hetero(C442)bicycIoaryI, eaBh s@bstituted or

unsubstituted, provided tla)t gnd R5 are each

i ndependent |y absent when hel at 6is to whi ch they arc

bound form part of a doghl ; R6 is selected from

the group consisting of hydrogen, heteroaryl oxy,

am no, (G _io)al kylam no, sul fonani do, im no,

sul t@pihg theUlrétireydtion %@dﬂlﬂ\)lﬁh k }ebmpb@al DHingliB} @ridilla X,COOPh

car bon I(C|4alk I |ocarbonyI(C|rCHIk I
un@qm%ﬁépleschatafpan wpconémqtlﬁp pragicahaying,ine formukp

(C1_10) al kyl, |n1no(C1§¥EIk b

(C3_12)cyc|oalkyI(C15)a

het er o( C3_12) cycl oal kyl % aryl (C140) al kyl

heteroaryl (G _5)al kyl, (%94 ) bi'tycl oaryl (G _5) al kyl ,

het er o( Cs_ 12)b|cycloaq¥LWﬁﬁibglkyl (Cl_ 12)cycloalkyl

het er o( C3_12) cycl oal ky 12f aryl and

het er o(Cno) aryl , each substit ut ed asd unsubsti t ut ed,

pr oyl ded, gh%%scoRé 1R BRPEV R « LOGBLEML Bl Sl
NPH(gRueﬁmi&r bdﬁdﬁtﬁkﬁﬂdha’ttfbm 8 ptRlatelthvingaht fdrgudy oup

consi sting of hydrogen,aﬁ¥ano, het er oar yl oxy,

car bonyl , oxycarbonyl , R Bonyl , am no,

(Chio)all cyl am no, sulfon®esi /|n1no sul fonyl ,

sul finyl, (CL10)alkyl, halq H)a ) kyl |

carbonyI(Cl 3) al kyl thloga (G S)alkyl

sulfonyl(ClsulflnyI(C|4d%kyFWQnﬁnno (O__lO)aIkyI,

i m no(CQal kyl, (C3_12)cycl odkyl (C15) al kyl

hetero C3_12)cyc|oa|ky|(C15)alkyl aryl (C140) al kyl ,

het 8GR T (G _5)al kyl, (C9, 12)bi cycl oaryl (G _5)al kyl ,

het &1 Qb CHAZNOLRN GRpE ﬂaeﬁ@maat droupf;C312) cycl oal kyl ,

hetero(Cl1_12)cy cloa I cycl oal kyl ,

het é?rl@(scimctmfrbm:@%ﬂhacmnd Q&:Alz) ar yI

het 9 1

et B SRS By recPyt CrShEE o Roe by

unsubst i hetteﬁxgcg gycyazaac@ﬁ (Bs 1 3ieydcen, He@é}@@d}%f)bic@clﬁ@lkm
a substituted or unsubstituted rlng, provi ded that R8

i s absen{Caunipyli recratlom e vl cnbicyclpgybadhd f or s
bresent TRvaker G ORerlebER LA g SRURMLIRANA, 1o°
f or Rylishydrogeherr @isnbstituent convertible in vivo to hydrogen;

R4 and R are each independently selected from the group consisting of hydrogen,
oxy, hydroxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, amino, (C;_jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.10)alkyl, halo(C,_10)alkyl, carbonyl(C, 3)alkyl,

thiocarbonyl(C,.3)alkyl, sulfonyl(C;3)alkyl, sulfinyl(C,.3)alkyl, amino
41



X5 is a leaving group; Qis selected fromCR7It8, CO
and CS; 124 and R5 are each independently sel ected
wo easn4diss gr oup consi sting of hydrogen, oxy, hBcr/ug3007/082138
carbonyl oxy, al koxy, aryloxy, heteroaryloxy, carbonyl,
oxycar bonyl, amino, (C1_10)alkyl am no, sulfonani do,
imno, sutfo yl 1§Hﬁcf(CW)blk (%%9 @H@M kyl(C _s)alkyl,
hal o( Onhi 0) al ky bonY (Y;i
t hi ocar bbﬁtytO(C} 12)})3'910@%' (C$50|afk(yh3ar§(l®:1 13)pHyk yieteroaryl(Ci.s)alkyl,

i no( & F e RPPe G0 iRl T Sl sipapiC -t

het er o( CBC12)9viehiaal, hyﬂefc@:s.ég@bbﬁlkyl %Cylzﬁmﬁdwa@ﬁﬂ
het er oag}él (C15) al ky Co 12

bi cycl oar Cl_5)alk
het er o( CBete®(6i-uiki¢ Y(lfﬁiig)taw%hete(qfél@?aé’y_b K%@nzf/begmcloawl

ng Z; gg %ﬁ§%l 501 1 jﬁ?{({g’b Ogig?é;f%s%ﬁ 189(1 &yllnsubstltuted provided

het er o( Cihait R); and/R; a(e@eliﬁﬁbp@xdeﬁt(;amshntambn the atoms to which they
hetero(C4_ b| cl oar bstituted or
unsubst i t'“i?t §$/ eF@P nd R5 are each

. ndﬁgmwédyfr@pmoy%sghg%ek RGodd, Mk&'a?ﬁl&gy AR,

formpart of a R6-1S sele from
the gr oupCm@)alﬂ{yietmmg mﬂfohg'rdrdogmmno Hatfengasufioy(Ci.10)alkyl,

2l oyt TgffnRYSY FRoRR T kST A Geter B ariye

ear bonyl
cul f onzl @lﬁcfﬁl)yﬂélal ktky)l‘dalky‘ f&hﬁﬁ@[(@@‘é k(yga%)lﬁ(l) KL ip)alkyl, imino(C;.3)alkyl,

[ finyl | ky
(C140) al j Q)CVW%Y%&D:%IE(M etero(C?lz)cycloalkyl(Cl s)alkyl,
Cl 12
het a1 of ABy ey NREIRRANG ot oy bicsslyypatko

het er oar MbtéfétC@z?dl@cﬂoarﬂ@u;akﬁ @sqb)@?ﬂwlkﬁ;w) al kyl,
het ero( Cs42) bi cycl oarﬁq 015) al ky (C312 cycl oal kyl

het er o( CB2iPH & pisarlep apd hateao(Cloi)aryl, eachysubstltuted or
het er o(

provi dec?uﬁﬁ)o?ﬁ tﬁ%d @%Qgieg %% wgb%%]e&@%eg rqnﬁé#%%\j/htlb %h%lﬂ% itis

i s boundbbardformpapirt of a doubdeibdrel; bond; and R7 and Rg

32(; &S%{({qli] | g%?e%enden@f‘éﬁen&%it ed érgrﬁnlbe;grgp%%}%lstlng of hydrogen,

car bonyl ¢ %YH&EI%Q&Y(LX BFbHRA 888 Mbny laﬁﬂlﬂl‘acarbonyl amino,
(Chi o) al kyI am no, sul fonam do, i'm no," sul fonyl,

sul fi nyl (C(lﬁjla]l@)leanllnyl sulﬂoaaro(d@llrm@g),adukfyhyl sulfinyl, (Cp.i0)alkyl,

L SR A Ll

(C140) al Kmton (1<<§D%hhmy1(cl s)alkyl, amino (C\_j0)alkyl, imino(C.3)alkyl,
(CL_12)cycl oaI ‘iSChS alky
het er o( CECa2)cwgler ﬁl(QyJ;)Ql@YIS}laﬂemj(Cg apyglopbyi6)-alakyl,,

net or of IS BB eyl r A SRR s iyt
net er of CBAGKRGG |k yary (COAR)DICHOk pabl

het ero( C3 |2)b|c cl oal k (CA_ 12) %
het er o( Chetew(Gr-yicyc @@Wﬁﬁb kil hgtego(Csi)bicycloalkyl,

het er of 12 c y or
unsubst %%1 9(?%;1 H&%@% I?j)’aﬁga(gﬂ l%gzéeﬂﬁ&%%git her to form
a subst i hetedCon)hinzldsyli tachadbstitutgd opursubdiaed, hntRﬂ%ﬁd Rs are

is absent when the atomto which it is bound. for
part of LoD AR e T A Y] Ghisn BHicAive; PoKided that Re

present llsnéb%ﬁt'v@fénrtﬁé @fBl%Sto tV&Qllﬁl 1@%‘%&’1& ForRRAVAD B uble bond;
fornul a: wherein
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X5 is a leaving group; Qis selected fromCR7R8, CO

and CS; R3 is selected fromthe group consisting of
W@2ioRa4056C1- 10) al kyl am no, al koxyam no, sul f oremisz)7/082138

i mno, sulfonyl, sulfinyl, (Cmalkyl, halo(C

10) al kyl , carbonyl (G thi ocarbonyl (G 3)al kyl, (C

6) oxaa I@d'r@ c@r 4Qxytnk CEARRRARI AN o to hydrogen; and

sul fon I(Cl 3)al kyl, sulfinyl (CLl3)alkyl,” am no

(ClR®) laISRlycted fieimib¢ grou@)cams@tnng c(fd)@dz)gcwxcyahqubmcarbonyloxy,

5) al kyl , etero Cl1 Cl al: k

10y al yl BT PG PR e S (G i

5) al kyl, sﬁlﬁt@ﬁ@dm&bpmmlyﬁaﬁmngfg(cwoﬁﬂl{wIhalo(cl jo)alkyl,

(C3_ 12)cyc|oal5ér het er o( C3 é %Cloalk£XW’&é 12 b|c

ycl oal kyFarbomg{Cardliod, tilzt)carb@wll( a iy, sylemadCaslf

et or of O TOEY )k ER eploACRIRARE HhinBR iy
unsubst i (O gtycloRdyROd;)R&yRhcteadCh )oydptkyt€nt Jaikyl,

Py oxy . SEAoNPReR o Ray ey s BT S Uy PO
car bonyl het@f@(é?{’zf’c%%lloarf!g@1@?alk§lQC3]19):§‘élng ni no,

sul fonam do, ‘1 mno alky
hal o( Cllﬁﬁttafd((ﬁ Lz)ayakobkiuyyl((JQz)iatma,lkyl hetero(C3 12)blcycloalkyl

e P Lo, (STHbErmiy P

i mi no( CLhgkaR)( @ylz?bl&ﬁﬁmlﬁ) Sach sl d 6AumliBdtiytkd, or Ry and Ry
het ero(C3_12) cycl oal kyl (CL5)al I cyl, aryl (Cl_ 10)a|ky|

het er oar ye(t )tagermr to faren a Mbistityest Qramwt(s@tut@i) akyl |

[0]:;125 er & C8 12 Obdl %arp)[es%%zxé%ng ¥él'l|‘ateg$3 oc s%lcgr%lpié Xlng

het &fa@(ll@éﬂ abrhp@)tﬁﬂ Haing\the fdrédlal2) and
hetero(C4_12) bi cycl oaryl, each substituted or

unsubstituted, provided thatRR4 and R5 are each

i ndependent |y absent mhen Xanms to which they arc
bound form part of a doubl bo d; and R7 and R8 are
each i ndependently sel eckgt nqthe group consi sting

of hydrogen, cyano, heteroar ony, car bonyl ,
oxycar bonyl, am nocarbonyl, am no, (C _1()al kyl am no,
sulfonanmmaademmmdhmﬁﬁgﬂmenBMEhﬁﬂhR@@hd&ﬁxmdk@hsﬂmtmnna

hal o( C11 aIk ear bo al

i ocar boy Feion FRREI v gt KT cat Ky

sul finyl (G _3)al kyl, am no &Chmgalkyl |n1no(CIkayI,
(C3I2)cyc|oa|kyl(Ci4a1kyI
het ero( C3_12) cycl oal kyl (
het eroaryl (C _5)al kyl, (
hetero(CB_lZ)blcycloaryR{' ) &,kyl, (C342)cycloalkyl,
hetero(C3_12) cycl oal kyl, ( 12)b|cycloalkyl

het er o( C312) bi cycl oal kyl, (C412)aryl,

het eqag(i@ thicdirstrydctioq @EdLRY) mthy@bmamynd lzvihg the formula X3COR;

cyclo each substituted or unsubst
und§ BhEGHR SE SRS heaRE R BB er 't o f or m o
substituted or unsubstituted oing, provided that R is
|§E|

Ncw aryl (G _1()al kyl,
12y |cycloary1(C|4a1kyI

absent when the atomto 2is bound fornms part
of a double bond. 101281l P\éﬁbodimsnt, t he present
invention relates to a conpoq“ aving the form Ma:

’T
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WD 2008/ 140553PCT/ US2007/ 082138 RN R2Z 9N R y R4 0O

wherein Qis selected fromCR/R8, COand CS; Rl is
waedoeassss f rom t he group consi sting of PCT/US2007/082138

(C3_12)cycl oal kyl, hetero(C3_12)cycl oal kyl ,

(C9_12) bi cycl oal kyl , hetero(C312) bi cycl oal kyl ,

(Ai2rphy! , heter O(CI 10) aryl, (C9_12)bicycloaryl and

hetero(C4 _ 12) bi cycl o each substituted or

uns ebend Pﬁata@eacmciese‘l&dﬂbgé@wmg gogubst i t uent

conyertihle i.n v t en; R3|s sel ected from
thebglrgéﬁlﬁc%%h& s@(ck g@é{%‘n(ﬁ% i 0)al kyl am no,
al kexysageldeed feoth qu@onsisﬂfh@@f(@qb)ﬁwlb’ilkyﬁ uTrryl

(C2-1))alkyl, hal o(Ch| ? car bonylg[ 3)a
t hi ocar béﬁﬂ%@ﬁ BYE IOR&kIY (?m) gxskeediniyhetero(Ca. 12)b10y010a1ky1

(G doxyaldyl (ORI E et ST Gl Al
i i no( ChBtatkg 12)t(1&§&1®)~3dy@dchahkyﬂu(t®1 ob)mlikytityted;

het er o(,C3_12) cycl oal . aryl G -io)al kyl,
het &&h\xﬂmﬁn BRSY 1tue Wfﬁé? BT RIPIIEENS) al kyl

het gr, ?s(sgsec%%)fmrﬁﬂfel @@#ﬁy J:((Igst-lﬁ% 8t k¥lno, gﬁ?gﬂ&%ﬁ:ﬂlﬁ@l alfﬁ/dxyamlno,

het er o( C342) cycl oal C942Y bi cycl o
het er o( CSulf@prhia ymhmasudgdnyl (sfﬂafmz) zﬁ@yio)alkyl halo(C,.j0)alkyl,

ot or of oS El Syl procheebHTG ok I Gaotgatio
unsubst i (ot g6ky a%l@ﬂQ)oaéa@ylcsﬁﬁﬁm(Cp Slk?ﬂ@@l&ﬁh&b(cl s)alkyl, amino
sel ect ed fromt group consi sting {( rogen, Ooxy,

Y

hydr oxy, (@anb«li‘fﬂlltmlyo(cak)kkkxy (Cam)qygk)?lk @ue)laﬂfaiyl oXY,

car bonyl X )

sul f onan’'d ro\(é?ﬁzgcg clogliy f@hg)fl I,ky ’ ary“}86)1‘135(& EX'_’%aeéoin@l‘s)alkyl’

hal o( Cl1 1@()3@12}bydy,cld’aﬁgﬂ®r;)’dll(ﬁ:j He@ér&(&@ng)blcycloaryl(c1_5)alkyl,

t hi ocar bonyl (C 3@{al kyl, sulf oné %14a k3/ »

sul fi nyI (G2zyeprisy] hﬁﬁﬂﬁ@s eLye )a kyf-o-12)bicycloalkyl,

i m nO( )Y/ H i : 1 1

het er o( gﬁf%(&l &l blé@@% (@é)lg Jt? %&éer(g I W 6)(%?'11%1}110,3'0 oaty

het er oar yhd kite®) @] K)blicyc(oadyl.léakh mﬂgschmair o nSubskinatkyl |

het 12) bi c cloaryl(Ci .5 1, (CL 12) . .

Cycf{éas(ggﬁ areﬁ‘@[;lé Wﬁlﬁg&@ﬁfﬁ?&%&@@ tl&e@oup cgnmstlng of hydrogen,

12) bi cychealtktloxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, amino, (C,_jp)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cj.10)alkyl, halo(Cy.10)alkyl, carbonyl(C,.3)alkyl,
thiocarbonyl(C,.3)alkyl, sulfonyl(C;3)alkyl, sulfinyl(C,.3)alkyl, amino
(Cl_lo)alkyl, irnino(Cl_g)alkyl, (Cg_lz)cycloalkyl(C1_5)alkyl,
hetero(C;_1p)cycloalkyl(C, s)alkyl, aryl(Cy.1¢)alkyl, heteroaryl(C,_s)alkyl,
(Co_12)bicycloaryl(C,.s)alkyl, hetero(Cs.12)bicycloaryl(Ci_s)alkyl,
(Cs.1p)cycloalkyl, hetero(Cs_12)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs_12)bicycloalkyl, (Ca.12)aryl, hetero(Ci_i0)aryl, (Co_12)bicycloaryl
and hetero(C,4.1;)bicycloaryl, each substituted or unsubstituted, provided
that R4 and Rs are each independently absent when the atoms to which they

are bound form part of a double bond;
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het er o( C342) bi cycl oal kyl , (C442)aryl,

het ero( Cl40)aryl, (C942)bicycloaryl and
whetenase3 12) bi cycl oaryl, each substituted orPCT/US2007/082138

unsubstituted, provided that R4 and R5 arc each

i ndependently absent when the atons to which they are

bourd if QIdtdaatdm e GodOLdHsRLHREBER &agenRKet@warﬂ& , @fnfho,
each |nd§£endently selected fron1t e group conS|st|ni |
¥,

of hydro nl,o)aﬂsyémmnorﬁelﬂfen@axdpl %P0, &tlbfpminwlﬁnyl (C1 10)al

cul 1 angniiis Rk RSE R TROP midgtoor e ool ™

hal o( CL1Quiad 1 gﬁﬁ@b@nﬁin@ﬁm Jal |am1no (Cl lo)alkyl 1rn1n0(C1 a)alkyl,
t hi ocar bonyl (C13) al k sul fonyl

I
o D sy Ak gl hoist sl Rrlos kil o etiei-ky !

Cl 12 1
het ol 15T AJMERR Rl Gypbierdaaticypetor
het er oar hbt(eﬁlc%ﬁﬂlk}ﬂoadl@ulﬁkﬁt @abogelydlkd1s) aI ky'
ret e O bt hS I o) el SR Eh B 93 e o
het er o( Cﬁljrﬁl)og’ﬂltﬁ%@ll 19(?'\7 deyf Ithat M@I{t hen tlée atom to which it is

hetero(Ci -10)aryl, bi cycl oaryl an
hetero(ChmhKU®nnypmmafyﬂQME@bMMBab@t|tuted or

" S Bt Ri e gREcieY i iy Tt BHF b hge” Rifoeen
i s absenty éﬂ&eﬁetétﬁﬁry%@nbir?ozly}_l&@ch%oh Qﬁﬂl@@larﬁ&{ﬂsamlno

part of a double bond n one variati on of each

of the above)aénthdinmenfonamiglovianinatsuiaryl, @lfisyla®i-1w)alkyl,
anot her r ach bov nts and

et et RO Bl R BRI Lab R BREHGSTRRS RIS o

of the ab@¥eyQThorikyERLEIGNTd  ValkylanGhs (ClLlo)aEkya imino(C; 3)alkyl,
substituted or unsubstituted (C140) alkylene

anot her 0@1MEWﬂ@NkMKCeQ@ﬁYbPeﬁﬁécaDHW@Q@Wﬂﬁﬂhﬁ@ﬁﬂ% and

oo oy, PRI SR TR o

above enhaﬂnméghﬁmeyMbwwaﬂr@@MbﬁsakRgcyaoabwected from

h allc
het of of Catsmbpc PFRefoL. (er e o Cobicycloaliy
het er o( Cl40), 3! net&BEM, | gqugybggygﬁmypéﬂpstltuted

In anot her variation of ed t he abdove enbodi nents
and vari At:uemﬁ@ pJRicyckoasy| @@h@dbsﬁmtnd vhensgbsitiygied, or R; and R are

consi stin d hetero aryl, each
Sopet it bt nde et ShR b St Eh R B R pro%i2R8 that Ry
variati oy &fserﬁ@ﬂfén@ﬁe 48 9 RANEh @ IRRIh IS S ARG a double bond.
variations, RL is a substituted or unsubstituted

[0118}42Jmend Variagiosy ef caghof H@rab@m PEdcEsses, dlfc waedss Hfrtheneomprises:
abo n pns, Rl is a substituted
or ﬁ%gdgggggﬁﬁﬁ%%lﬁwg§ﬁﬁgf 2%urtherlvarlagmnlo?

each of the above enbodlnenta and variations, RlL is a
substituted or unsubstitutedl 12)bic ycloaryl. In
still a further variationGQf Fach of the above

enbodi nents and vari ati ogsNRBIN{s a substituted or
unsubstituted naphthyl. Th yét a“*urther variation of
each of the above embodi nent§ and variations, RL is a
subst it utg@ QfontHoaHe ﬁﬁ\hﬁ? E&qoﬁﬁﬁlﬁ ‘P@(%%%ga&'&ii@lh@ﬁsr thht form a
[0132] I n one varlatlon of each t he "above

enbodi mentastianprodaetihavingriks fomulas substituted with one
or nore substituents selected fromthe group

consi sting of hydrogen, hal o, ano, thio, alkoxy,

(G rQal kyl, hydroxy(G Aal kyl and (Cl1_8)cycl oal ky1,
each substituted or unsubstituted. |In another

vari ation of each of the above enbodi nents and
variations, Rl is substituted with one or nore
substituents selected fromthe group consisting of
hydr ogen, fluoro, chloro, brono, iodo, cyano,

met hyl t hi o, met hoxy, trifluoronethoxy, nethyl, ethyl,
trlfluoronethyl ethynyl n- propanolyl and

ANA SN AT oy oy Y I



conprises: R 16d wherein R oa, R ob, Rl5c, R od and
R160 are each independently selected fromthe group
wa@onsisssng of hydrogen, hal o, cyano, thio, alkOKYS$2007/082138
(C1_3)al kyl and hydroxy(Cl_3)al kyl, each substituted
or unsubstituted. [0134]1n one variation of each of
t he above enbodi nents and vagjiations, R2 is hydrogen.
[0135]In one variation of eagh gf the above
enbodi ments and vari ati onsQ°R i'S selected fromthe
group consi sting of hydr§ganmanﬁ%a substituted or
unsubstituted (C1_5)al kyT® ther variation of
each of the above enbodi nentQ and.variations, R4 is a
bstituted or unsubstituted (G 3)al k In still .

[melﬁbt h&t OReTBRGIPRN o eé’é@ﬁmdfw‘inﬁl@né Bt\?é%loe?rﬁ@a?%ﬁ{n@“élﬁa
var ké&h §corﬁ€odn%i HE®fdthe fdr436] | n one variation of
each of the above enbodi nents and variations, R5 is
sel ected fromthe group cq@spgtlng of hydrogen,

(G 4al kyl, am no (C140)al k )ik?ydroxy(C140)alkyl and
(C3_12)cycloa|ky| each substituted or unsubstituted.
I'n anot her variation of g 4he above enbodi nents
and variations, R5 is selectgd fromthe group

consisting of (G Aalkyl, am no(Ci _5)alkyl,
car bonyl mh a@)ag1d<1y1der conditions that form a reacfion product having the

hydroxyégp 1ky|alkoxy(0 _5)al kyl,

het er o( cycloalkyI(Cl 5)al kyl and
(C3_8)cycl oal kyl, each s
In still another variatigp[of each of the above

enbodi nents and variatio Xis selected fromthe

group consisting of (G _Qal kyl,

(Ci 4al kyl anmi no( G _3) al IRgy W Ra

di (Ch3) alkyl am no( G 4alkyl ,o - and

t erahydrof uranyl (G p rroI|d|noly1(Ch3)a1kyI

t hi sastingitheyeacdor ped yﬂ withg deopgund haying)the kaxmuba¥HRI R, under

1 3) I (C15) al kenyl ,

“ﬁ#& o%y?§§§¥ &gﬁayﬁﬁ W@? Iﬁxéy acet am do(C1_3) al kyl ,
tetrahydro 2H1, 2 oxa2|neH 91- (CQal kyl ,
N-((CG _3)al kyl sul finyl (CGgrg)al KBxy) - anlno(Cl _3)al kyl,
N((C14alkylsulflnyl(ChS)a no( G _3)al kyl,
(C1-3)al kyl sul fonyl (C1_3) ko y(Ci 3) al kyl,
i m dazol i di n-one-yl1-(Clgya Iﬁudlhydroxy(CHS)alkyl
and i soxazolidin-one-yl-(Clg)al kyl, each substituted
or unsubstituted. In yet another variation of each of
t hewhibtoiie enbodi nents and variations, R5 is sel ected
fro%!the Aroup consi sting of ethyl, propyl, n- butyl ,

isal

cycld

uted or unsubsti tut ed.

propywngggnWObutyl cyclopentyl, cycl ohexyl,
met layis asiesedrebhyCR ;R @adimlcasﬁ nonet hyl ,
terahydrofuranylnethyl terahydrofuranylethyl,
pyr Rolls siastsdyirore theygroun sonaisgng af s meydgalkyl,
t hi azol i th
HLayd (et g#gclopﬁ% Sté%ﬁg}ﬁé)%ﬁ(@ag?gQ)?F’Bégtb%‘cﬁyf)blcycloalkyl

nmet hoxy- prop
N—nethoxﬁap@k@ﬁ1MEﬁeﬁhmhmnﬂe@babyMydeatiaﬂd

- net hyl sul fi | h
m h%hss dfr Io@taaewﬁﬁnmnvehml@ﬁ;m Q,I H}d%g%nﬁy- et hyl ,

r oxXy- butany and | soxazol i di n-one-
101371l n one vari ati on of each of the above
enbodi nents and variations, R5 is selected
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fromthe group consisting of hydrogen and a
substituted or unsubstituted (G _5)al kyl. Tn anot her

wo a8aisemn of each of the above enbodi ments anelCT/US2007/082138
variations, R5 is a substituted or unsubstituted
(G _3)alkyl. In still another variation of each of the
aboyg afdROdiERBH fdepchd¥Ally lld@SfrortR?hd @roﬁﬁ%ﬁéllstlng of hydrogen,
101381l n one variation of each of the above
enbodi NEAKS fezdrvaaqcarb@nydm@/,, alRexy,grgekw d‘lte@ebaﬁ‘ylom tchrbonyl

group consj stin nd. a supstit
neubst i Dot St Sy RGP AR ARB, YRGS 8 uttons

each of &ﬁlﬁnﬂbwlemﬁniy@diam{m fo)amd Na@lﬁdlﬁf‘l(@@)ilkyR5 S

hydr ogen. 101391l n one varia of the above

erbodi rremlgcaamyugn+s>atk.ybwglfmm(@19>a41@rlewaféwmlewlaﬂeamlno
group cops }3&% R{g&p @g&@lﬂ\;\gﬂg)&c@uﬁ@k@_g&ﬁ&or

unsubstl

2008/ 1405&31?@4 URORAGRLLIBIKD h@lalnoﬁml \hater@iry 108, 9dlkyl,
h of t b di ent t R

el cct ed T omRDG G L pita o By Bro IS Ha Lo

substi t uped ]Tzf&gclHQlﬁypﬁEﬂﬁg ag%&ggoaﬁ% (bwz bllsﬁ:lé'al-ll;hn one

variatio ach

vari at i ohsteroR@:. 1z§31¢pycﬂ1a¢igé;(C4{u()an$12]hbt¢miﬁem\)ayl ({fq n)blctyfcloaryl

el oot od *H BFONe GIRDE Cae iy B P guylids. ovided

hydr oxyl tha@RKaXY R Qﬂé@%&%ﬂﬁ@)eﬂd@ﬂtﬂ} &6knt when the atorns to which they
(C342) cycl oal kyl , hetero(C342)cycl oal kyl and

het er o( cgreit@)yadﬁprm patdl sdddblg bqnded or unsubsti t ut ed.

l n n(i)St she cteV eoq‘Ol.(l)fCeaSPSF fl (E‘O g’teroa (fOI maelntmso
and Variati g o e KoY n' Yo %einhe Ro 15
forma r (@gm)all@zld’fﬁlhbmu@faﬁamﬂbl ﬁhﬁlh@ muﬁﬁnﬁaﬁhﬁﬁ)}fl thep)alkyl,
above enbodi nents and vari at is selected from

the gr oubalﬁ@waHﬁYh@a@PnW&@r ﬁ@ll?ﬁl tfavcp@élaepyl(@:;)fbt)v | kyl ,

Euygl)r gfﬁﬁ“@g@ a@u t'ut é’gtog)gﬁﬁ’u M&{@l 1%%)4&{ grl%ﬂqjl Pl

one vari &i prycbalka@; 9alkyh he@hﬁ@glzmmmm{ﬁlls)amd
R L AR R
het er o( Cﬁ@t@og@glzﬁﬁéﬂdaryl@%@alﬁﬁbgég Db QdalRyl,

unsubsti t ut
hetero(C;_1p)cycloalkyl, (Cy4.12)aryl and hetero(Cy_19)aryl, each substituted or

unsubstituted, provided that Re is absent when the atom to which it is
bound forms part of a double bond; and

R7 and Rg are each independently selected from the group consisting of hydrogen,
cyano, heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.1p)cycloalkyl(Cy s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
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[0145] 1 n one variation of each of the above

enbodi nents and variations, R13 is selected fromthe
w@emsp4semsi sting of hydrogen and a substit ut eBCDUS2007/082138

unsubstituted (Ch5)al kyl. [0146]1n one variation of

each of the above enbodi nents and variations, n is

sel ect ed hEt%fU(Cg B?cyGIoQHk@l QQQPbbﬁéyc‘F&l@l Hetera(%ng clbﬁ]lkyl

anot her vari ati on’of t he above enb |nen

var|at|06@4uhwﬂsh@mbGﬁﬁdmmﬂﬂfbmﬁbwﬁwpawl@Niof each of

t he abov di j n eac 4.18
i ndepend gﬁtﬂr@ee Q@E O&YQ SoH 1&?‘8@ Br %%Hgi‘t%?fgor& and Rs are
hydr ogentakby egeigt to fokh a a@hﬁitﬁt’ﬂed @ndnsubstituted ring, provided that Rg
hydroxy(C _s)al kyl , each substituted or unsubstituted.
1014811 nigReciarticathoonrto sdieh ibfs tawad psgipeart of a double bond.
enbodi nents and vari ations, each R1l5 is independently
sel ected fromthe group consisting of hydrogen,

[0129¢r okiybne dridbodmnentkshle pmdnﬂmdermimy r€AteS)md fpkesseaniprising:
substi tuted or u bSthE é1 [0149] I n one variation
of gaeﬁn%ﬁc?qﬁp §m§ ko) Kts and variations, RL6

is selected fromthe group i sting of hydrogen
hal o, cyano, carbonyl, (C|4a kyl and
(C1_12)cycl oal kyl , each su > sed or unsubsti tuted.

In another variation of each of the above enbodi ments

and variations, Rl16 is aRyﬁrﬂ/ “RAD

2008/ 140553PCT/ US2007/ 082138 [0150] | n anot her

vari ation of each of the above enmbodi nents an

vari at i oiéth apgrpousd §eyiag thedformyaNHie Rgruadgy C@@ﬁ%lpgr thagform a

of hydroggﬁnmfﬁkayaaﬁg %tﬁ%&ﬁ&thted or unsubstituted

(C1_5)al er Variation of each of the
above enbodlnents and vari aRiyons, R168 is a halo.
[0151]In still another varldtlon of each of the above
embodi ments and vari ati &a /NRRyD is selected fromthe
group consi sting of hydro &halo car bonyl, al koxy,
(A _l1)alkyl and (C3_ 12)©yc oaIRNI each substituted
or unsubstituted. In yeLN her variation of each of
the above enbodi ments Rend lvar Rations, R a is sel ected

fromthe group consrstlng(bf hydn@gén hal o, cyano,

thio k. d _hydr ox 14 .eac

& oSty i rE it ofRRe Yl XA b ok ERS Day foapya goduct
hwﬁﬁgﬁﬁqbnﬁmathe above enbodi ments and vari ations, 1216c

is a halo. [0152]1n one variation of each of the above

enbodi ments and varratroﬁ@:ffiﬁh of Xi,

N<
R4

h 1
N N.
R Ry
0]

wherein

Xs is a leaving group;

Q is selected from CR5Rg, CO and CS;

R, is selected from the group consisting of (Cs_1;)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_i2)bicycloalkyl,
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X2, X3, X4 and/or X5 is independently hal o.
[0153] Particul ar exanpl es of conpounds according to
WO bmspsEsent i nvention include, but are not |imiTt/Es20010082138
(R -N- (2, 3-di hydr oxypr opoxy) - 6- (2-fl uor o- 4-i odophenyl a
m no) - 1, 3-

di met gy1<@4-é>a9§191>f&er$<c%u§>af’yl,t(%.nﬁbﬂé%l@ﬁw 4@ di ne-5-carb
oXxam ae;
6- (2- f | ubeterofCi-ndlopyedaryylaerchoybstitytod pyrarsokstidutadixy) - 1, 3

4 f' In g?%%ﬁ%ﬁgw sal%s_titlgelnt R Qertible & v iRk dropyr i m

ll\k g q:%_ed @Fﬁw?ﬂmtﬁmwp or(sRtihf woimd; (ARG Ryhias alixyamino,
] - | ne - . . .

2, 4- di oxsulioramadoy imgnos sH b syl §¢ nedablod il kamdkyl,

6'3§ gi' r'?é t E%{?@ﬂ&@%ﬁ‘%@o?ﬁ%c@moﬂyﬂ(cﬂaﬁ%ﬂ XY yoxhalkyl,

12, 3, 4- t €€ abwsaHabh iy oxdilkg: & foay Ox Qaikslt sulfinyl(C1 s)alkyl, amino
6- ( 2- Fl 0-4-1i odophenyl am ng).- N- hydr -1,3-di net hyl-
i oG LB Ry AR Gy e R DM arr e,

e (67 ( 2- PRSIo(GpeySiqatiylCralior, aryI(Coyogliyl heteroayi(C el
Xx0- 1, 2, 3(@s1,)bicycloaryl(Cys)alkyl, hetero(Cs 12)bicycloaryl(Cy_s)alkyl,

L D L P SR e Mt ymimntioy gi o
x0-1, 2, 3héfer0‘(€§-fz?d?b’ﬁ'_lciﬁm,:o '4.%3?2%52%?(?(@?%%5?@C%ﬁﬁéﬁlom‘yl

acid;, 6-(2-F1 uoro-4- en ' '
, 3- di met hyd hetep(@i p)bicycloaryd, @clt substituted or unsubstituted;

5 AR Oy RGP PRende L SRR A oo sonsiineng bygroeen

ri mdi neoxy, dioxk, &dordilexyealkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, amino, (C,_jp)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cj.10)alkyl, halo(Cy.10)alkyl, carbonyl(C,.3)alkyl,
thiocarbonyl(C,.3)alkyl, sulfonyl(C;3)alkyl, sulfinyl(C,.3)alkyl, amino
(Ci.10)alkyl, imino(C_3)alkyl, (Cs.12)cycloalkyl(Cy.s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.s)alkyl, aryl(Ci.io)alkyl, heteroaryl(Ci._s)alkyl,
(Co_1p)bicycloaryl(Cy.s)alkyl, hetero(Cs_1;)bicycloaryl(Cy_s)alkyl,
(Cs.1p)cycloalkyl, hetero(Cs_12)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs_12)bicycloalkyl, (Ca.12)aryl, hetero(Ci_i0)aryl, (Co_12)bicycloaryl
and hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, provided
that R4 and Rs are each independently absent when the atoms to which they
are bound form part of a double bond; and

R7 and Rg are each independently selected from the group consisting of hydrogen,

cyano, heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,_10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,
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6- (2- Fl uor o- 4-i odophenyl am no) - 5- (fur an- 2- car bonyl ) -1,
3- di net hyl pyri m di ne-2, 4(1H, 3H) - di one;

W® 2084 ¥I5800r 0- 4- i odophenyl am no) - 5- ( 2- met hoxyacety1$2007/@2138
- dinmethyl pyrimdine-2,4( 1 H, 3H)-di one;
6- ( 2- Fl uor o- 4-i odophenyl am no) - 5- ( 2- ( 2- met hoxyet hoxy) a
cetyl)- 1g§ uﬁ&&%ﬂkygey%m&yﬁhB@n2C4zikkﬁb%WQCQQﬁmyl

2-(6-(2-Fluoro-4-io | am no) -

3- di mertyy(29)dlkyi, bﬁt@roanyl(zils)adkylt @hbnahigdelopy HCb)alkyl,

5-y1 h

> b G e %W?l AiLe: TIN5 Gy dpds acet y1) - 1, 3
- di met hhbt@i}ﬁ’(CmZWyBl‘ba&yH((@bl.zﬁhhydlh hetero(C3 12)bicycloalkyl,
6- (2- Fluoro-4 |odophenylanlq§$- |ne2E%1 2,4-d

1,
d|n
6- (
di
|o>((o 1, 2(C3‘4 m)arx ebtern{feirioBpH 91135%619&%% x am de;
5
(

43' Zd aﬁvw %Q?%a%cﬂgﬁ‘%gng a?(ggﬁﬁr%ﬁ%&u%eé‘ "HIRO%Rd Rs ar

4-Bro mkeﬂ tafether &pﬂ@amal samtnﬁ)t):d br Gasiibsrittiteyl 1, drodided that Rg
ioxo-1,2,3 ,4- tetrah dropy di ne- 5- carbox am, de;
6- (4- Br ohsoabéemmhﬁlélmw AT (G HG) 1 35 by Rt tto1 2.dguble pond.
[01'21} 2, ?n e dRbdRRYAr @1@ s%ﬁh@(%ﬂ%n?élﬁtk%?m&ﬁpoﬁﬁhﬁbmg the
| uor o- 4-i odophe am no
1ban@|nEthyl 2, 4- di oxo- 1 , 2, - tetrahydropyrim
di ne-5-c¢ arbox yl ate; Ethyl
6- (2-fl uor ophenyl ami no) - 1, 3-gf net hy1- 2, 4-di oxo-1, 2, 3, 4
- tetrahydropyri m di ne-5-cg~ ate; Ethyl
6- (4- br ono- 2- chl or ophenyl aj noy- 1
, 3-di met hy1- 2, 4- di oxo- 1R52‘ﬁ/4FhIetrahydropyr|m
di ne-5-c ar box yl ate; PhenyDb
6 (2 ehloro 4-i odophenyl am no) - 1, 3-di net hyl- 2, 4- di oxo-
@' tetrahydropyr|n1d|ne 5- carboxylate

N-(Z}@gémc@@ﬁ@ﬁy@Rhg%yxyﬁuﬂéschIoro 4-i odophenyl am no)
- 3-di methyl- 2, 4-di oxo-

. B and By pestirh Bigpr it el teskiosa angrgap consisting of hydrogen,

6 (2 dlcmetg%}élgfo QOPJP&H&Q@Q Qﬂ&)x# a{rﬁo%y g f%%%’a%lg%%)afbonyl,
oxycarbonyl, amino, (C;.io)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.10)alkyl, halo(C,_10)alkyl, carbonyl(C, 3)alkyl,
thiocarbonyl(C, 3)alkyl, sulfonyl(C, 3)alkyl, sulfinyl(C, 3)alkyl, amino
(Ci.10)alkyl, imino(C_3)alkyl, (Cs.12)cycloalkyl(Cy.s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.s)alkyl, aryl(Ci.io)alkyl, heteroaryl(Ci._s)alkyl,
(Co.12)bicycloaryl(C;.s)alkyl, hetero(Cs.12)bicycloaryl(C,.s)alkyl,
(Cs_1p)cycloalkyl, hetero(Cs_1;)cycloalkyl, (Co_12)bicycloalkyl,

[¢]

6-
1,
6-

hetero(Cs_12)bicycloalkyl, (Ca.12)aryl, hetero(Ci_i0)aryl, (Co_12)bicycloaryl
and hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, provided
that R4 and Rs are each independently absent when the atoms to which they
are bound form part of a double bond;

R is selected from the group consisting of hydrogen, heteroaryloxy, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.10)alkyl,

halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
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di oxo- 1 ,2,3,4-tetrahydropyrim dine-5-carboxam de;
(R)-6-(2-chl oro-4-iodophenyl am no)-N-((2, 2-di nethyl-1,

wW@2@B01553Nn- 4- PCT/US2007/082138
yenet hoxy) - 1, 3-di net hyl- 2, 4-di oxo- 1, 2, 3, 4-t et r ahydr opy
rimdine- 5-car boxamn de;

(R - §>‘ ( 256 m91(@: 4l RRITRRVICR DaNQ), abhike (G HalY A AKIRC 5 )alkyl,
01 ot hy 1(@; dcalostby Oy alkal, heterafiy.diayslonlkyi(@imelislcar b

am dc;
Kli(( 1, 3- dPRYSroRd Y b BT Gy o8- (2 PPissFgaa Codstihin
yl am no) hdted(Cs 1,)bicycloaryl(C.s)alkyl, (Cs.;2)cycloalkyl,

di met hy1- 2, 4- di oxo- 1, 2, 3, 4-tetr ahydropyrim di ne-5-carb
oxani de: hetero(Cs.12)cycloalkyl, (Ca.12)aryl and heterd(C_jo)aryl, each substituted or

6- 3( gl flu ﬁﬁ&b‘é‘t@%‘aoﬁ%%% A ROs Mo R MBEAB RN it s

di oxo 1, Boﬁ1d4fot~rﬁﬁ pahyfls dpyhi¢ bardi; acd 5- car boxam de;
4- h I hy1-
| is g)-( glgiﬁég@ ealcl(l) Pn%gpeenr(]i%nt yrréerl]eoctedl frg’mg[jlllerrgrtoup conssmgmg n?hya/rogen

car bony Qpyfiiomhdbag Lo RBonyl poml
2- (6-( ZCE“Yugro 4- |g¥% eny% ng)e- gny,arnlnocar onyl, amino,
. 3- di met KGR/ I4datniorosul fonarRidd, #aino, sulfonyl, sulfinyl, (C1.10)alkyl,

LY R T R R B sebton o

ne- 2- car b@mhl) Cll)aﬁqqi sulﬁn I(Cy.p)alkyL, arnlno gcl 1o)alkyl, imino(C,_3)alkyl,
|rrethylpyr|md|ne- g i one;

uor o- 4- | @D@Mﬁlyhlkﬁi(ﬁoé)alkﬂ hetero(Cs 12)Cy010311<y1(C1 s)alkyl,

15 oty DR YL B i BT A hicxclonmisy sl

(S) - N- ( 3hetero(Cs. 12)b1cycloaryl(C1 5)alkyl (Cs. 12)cycloalkyl
, 4- Di hydr oxybut oxy)-6-(2-1 - 4-i odophen 1 NO) -
1 3- hetef ﬁgp}fyibglkgl &C@u)@cycj_oalkyl heteroelcg 12)bicycloalkyl,

,2,3,4-1 r I
N ( 2- Hyd o%(ly%e%/)ﬂ 9&%&1’0%@” ﬂ)qwg(gs %‘1 ?ﬂéTrgEAenylam no)- 1
, 3-di met hytﬂ:mZCAn)blcycloaryl cach substituted or unsubstituted, or R7 and Rs are
di oxo- 1,2, rah dropyri m dinc- 5- car boxani de;
(R)-6- (2 fidhigaet &%Eﬁgww aRtRPsuics raggpRyidedhat Rs
YPr 0poxy ) absit when the Qbﬁ‘i‘% Wtterdit & wHuRd )f@rmsé)art of a double bond.
2,3,4-tetrahydropyrim dine-5-carbox am de;
[0 ](23] NII( Qnefg@rﬁ‘]pdcy{mbmxghp poextyinv@ripa rélhtes to a compound having the

“ﬁé 4- |odophenyl amno)- 1 ,3-

thyl-2, 4-di oxo-1, 2, 3, 4- tetrahydropyrirridi ne-5-carb
oxam dc;
(R) - N-(2 3-Di hydroxypropoxyf—% “- i odo- 2- met hyl phenyl a
m no) - 1, 3- di met hy 1~ R X0- 1
, 2,3, 4- tetrahydropyn m dl,\p -&_carbox ami de;
(S) 6- (2- Chl or o- 4- |odopR§ny‘.némRuo) N- (2, 3-di hydroxypro
poxy)- 1 ,3-
di me 124d|oxo1234tetrahydropyr|md|ne5carb
oxam %’m

Q is selected from CR;Rg, CO and CS;
R is selected from the group consisting of (Cs_12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_12)bicycloalkyl,
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(R -6-(2,5-Difluoro-4-iodophenyl am no) - N (2, 3-di hydr ox
ypropoxy) -1, 3- di net hyl-2,4-dio xo- 1
WO 2008/14055%2t r ahydr opyri mi  di ne-5-carbox am de;PCT/US2007/082138
6- (3- Et hyl - 4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 3-
di met hyl- 2, 4-
di oxo- 1, 2¢3 1ehdt@Byor | (@, d)ypRy o9 hpxam de;
N- ( 2- Ami ﬁ%ﬁ?ﬁ?fj - 6- (@flﬁ)ﬁ%{l’o@ﬁ%)pd%phﬁw ani no) - 1, 3-d
i met hy1- Betgro(Cy.iz)bicygloagyocach substigytad pewnsabsidwtogyr i i
di ng- 5_1?%§r0b%xaorrna d tituent convertible inyivp t rogen;
6- ( 21 WO &=4-9 o&%ﬁ e‘ilﬁ}]l am ﬁ’o} e i r?el{quyolg- B (pi peraz
i neR}and Rs are caali hﬂ@g&}@)ﬁﬁtﬂmdﬂéd&&f f2orfl (tHdr3t cotistifi@g of hydrogen,
6- ( 2- Fl uor o- 4-i odophenyl am no) - 5- (4- ( 2- hydr oxyet hyl ) pi
per azi neo1y, hydroxy, @aéb(gml@;qy) alkgxy, aryloxy, heteroaryloxy, carbonyl,

per azi o, cEDY aryloxy, heteroarylo:

5 5t SRSl At S ik ihind) Afomamido, imino, sulfopy.

g I’] 0X ol- 1, 2yl8ngk (€ et yaildyy,dabgg i plldil nexBongdChohlidt,azi de;
eny

3- et hy1- 8lesrhanydCo2)alkyb aslsponif amlind) suifimd Gyl amgino
0X0= (C1.thalidl Inthid €% Dty areryidylioatkyt (g3 )angfr boxyl

at e;
N- ( 2- t er hetbra(Oxy @iyhlorlkyH €1 ealkyl, -abyl(Q=16 Jalkyt, ctbroapglopheaikyl,
yl am no)

et hyl - ) (G albisaslopma Gy iy hetero(rsapbicvaioaniCisiadalnox

am de; Cs.1p)cycloalkyl, hetero(Cs_y2)cycloalkyl, (Co.12)bicycloalkyl,
3- Et hyl -8-3(%)- ?1 uor 0- 4- i odof Z)er}llyl am»"né)?lﬁﬂ( “hydroxyet h
oxy) - 1- mbetage( Ca.p)Mcxglapkond, (Cs 0231, heteea(Eahyaty b pys- iz Hicycloaryl

di -5- i o h | . . .
1 oty 1. 64 Bpreficr e Ay puings o byt pregided

0XO0- that R, gnBR4 atcabatiahidp @iyt ynatdemerienab Doxlt@tvdich they
N-(2-tert-but ox¥et hgq)i(f%/)- 1 -eth yl1-6-(2-fl
uoro-4-i8 m ¢f) dagble bond; et hy1- 2, 4-di o xo-

1.2 ] ; R ) 0 . ) ‘

1 R e R AR LSRR eI e P, apin

oxy) - 3- mé€ hyjaltky2andind, dubbooarhidd, Bnind,-suonghydfiogdy (G, m)dikyl,

i ne-5-car boxam de; Phenyl 6-(2-f] .

uor o- 4- i %b@éﬁl@ﬁ%}ncﬁgynyli&-()%lkyt Hresashany(Cralkyl,

) - 3-net h¥1;-1fc%ry‘f(C1_3)alkyl, sulfinyl(C;.3)alkyl, amino (Cj.1g)alkyl, imino(C;.3)alkyl,
(Cs.1p)cycloalkyl(C, s)alkyl, hetero(Cs.1p)cycloalkyl(Cy s)alkyl,
aryl(C.10)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg_12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,

hetero(Cs_12)cycloalkyl, (C412)aryl and hetero(Cy.j0)aryl, each substituted or
unsubstituted, provided that Re is absent when the atom to which it is
bound forms part of a double bond; and

R7 and Rg are each independently selected from the group consisting of hydrogen,
cyano, heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,_10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C;.jp)alkyl, imino(C,.3)alkyl,

52



di oxo- 1 ,2,3 ,4-tetrah ydropyrim dine-5-carboxyl
ate., (R-N((2
WO 20ditasshy1- 1, 3- di oxol an- 4- yOret hoxy) - 6- ( 2- f | BOT/US2007/082138
i odophenyl am no) - 1- (f | uor onet hyl ) - 3- net hy1- 2, 4-d
I oxo-1, 2, 3,4- tetrahydropyrim dine-5-carbox am de;

(R - N-( 2(@3 %c?b’l@ﬁl%b(@#)@m}?v}let@rd(@g 1. d&@ro@n?(mgfan?? nyl a

m no) - 1-

Y 4. L eoih. @dhkmbjmemarsd((he)%kylcébbﬁmmld@t‘yl(C1 alkyl
6 (2 Fl Ug %Cg 89308370? ?@35")139?(}71'\'(-63 12)c¥goﬁl§¥let hyl ) 1 3-

di net hy 1

di oxo- 1 Betaro@ex @)dyalwnhygwg |, M6i6k o 15 Casdrep@mi )8Ry cloalkyl,
6- (2-F1 uoro-4-i enyl am no) -

1
2\ 8 ot Hons vk BHGREe D, (6 gbicy cloaryl and
E)r agygﬁ%ﬂ%g‘} g}(lgéﬂ‘foa?ylcé'{)ﬁ%ﬁwtﬂ)t&e@& ﬁlnsubstltuted or R;7 and Rs are
(2- Fl uaaken %gedxéotopf@em)al sabstivoted br anﬂubstﬁttlfeﬁ 13, drodlidod chat Ry

C
(
2-
g-’S)Z’ g’ frli th%%}{ia dr 0 orn tOHﬂ’(%ﬁ X gg ISlpcéu"taocfa double bond.
(0123 2- bl H&r&nﬁbagﬁe& e %?é/s'eéﬁh{z‘éh)noﬁ iebysi BHpAAAHading the

i ne- 1-carbonyl
fordiutet hy1- 1H- pyri ni di ne- 2, 4- di one;
6- (4- br ono- 2- chloropheny& n8) N- (2- hydr oxyet hoxy)- 1
,3-dinmeth yl-2, 4- R,
dIOXO 1, 2,3, 4- tctrahydrop@ anc 5- car boxam dc;
6- (4- br oro- 2- fluorophenyléﬁ1 - R( 2- hydroxyethoxy)-l,
3-di nethyl-2, 4-
di oxo-1, 2, 3, 4- tetrahydrgbyfm%cﬁ%e 5- car boxam de;
6- (4- br onp- 2- et hyl phenyl ani®no) - N- (2- hydr oxyet hoxy) - 1
S-nggﬁ yl - 2,4-dioxo-1, 2,3
,4-tctra ydropyrinidinc-5-carboxan1dc;
6 (Qletsﬂyﬁydfranfdjﬂﬂtgoﬁmeaml(ﬁﬁ no) N- ( 2- hydr oxyet hoxy) -
3-di ne 4- di oxo-

2 Biis lqc esrfm &&y&rwﬁ ERgisting es%ssoamla?ékyl
§y§f1 cye %gtefofeéy Lj3elod k91, eeN e i AT - Mkdr8 ey SbRYYBLIRGL,

(Capp)aryl, hetero(Cy.jp)aryl, (Co12)bicycloaryl and

t
(
6-
(

hetero(C4.12)bicycloaryl, each substituted or unsubstituted,

R, is hydrogen or a substituent convertible in vivo to hydrogen;

R4 and Rs are each independently selected from the group consisting of hydrogen,
oxy, hydroxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, amino, (C;_jo)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cj.10)alkyl, halo(Cy.10)alkyl, carbonyl(C,.3)alkyl,
thiocarbonyl(C, 3)alkyl, sulfonyl(C, 3)alkyl, sulfinyl(C, 3)alkyl, amino
(Ci.10)alkyl, imino(C_3)alkyl, (Cs.12)cycloalkyl(Cy.s)alkyl,
hetero(Cs.12)cycloalkyl(Ci.s)alkyl, aryl(Ci.io)alkyl, heteroaryl(Ci._s)alkyl,
(Co_12)bicycloaryl(C,.s)alkyl, hetero(Cs.12)bicycloaryl(Ci_s)alkyl,
(Cs_1p)cycloalkyl, hetero(Cs_1;)cycloalkyl, (Co_12)bicycloalkyl,
hetero(Cs_12)bicycloalkyl, (Ca.12)aryl, hetero(Ci_i0)aryl, (Co_12)bicycloaryl
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di met hyl - 2, 4- di oxo-1, 2, 3, 4-tctrahydropyri m di nc-5-carb
oxam dc;
W®2(0844d5s00r 0- 4- ( et hyl car banoyl ) phenyl am no) - Ne¢R2uknodT/a82138
xyet hoxy) - 1, 3- di met hyl-2,4-dio xo- 1
,2,3,4-tetrahydropyrim dine-5-carbox am de;
3-cycl opamu&e&(ézzfuldi@r&rﬁ daeH ophanyéPer ML bsinfted, pysVided

oxyet hoxy) -

mot hy1- 2 that &4 exdR{ a2, egchindepandpyitir dpynti whedi the a®ms 4e bdich they

am dc;
6-(2- fI uoreobollmfifocfmp% ?/q a?‘ﬁull?oe)b%d(Z hydr oxyet hoxy) - 3- (

2- hrdhigoxyeetdaytom the grogd botlsiséng ofh@iogenl heteroaryloxy, amino,
, 2,3, 4- tetraﬁ/dropyrl m di ne-5-c ar boxam

3- (2- (di figth fﬁ]@?e% 9m1619(12mf11>,w@}f@11341 s Gry Db
N (2
N s Iel?lgg(ﬁvgm%w QIR Gt @ o
o- (21 _uel!ﬂﬁorl@l@@)amwswfmwl(@o.mnsya it (y ally{ (it Chnalyl
yl pi peri

- 4- h 22 4- 1,2
L A-tetr aﬂéﬁlﬂmsg%?w@cféé&s? heta%ég)é?ﬁw@ékyl(cl s)alkyl,
5-(2-(2- t
doé 2 ( 2 gﬂ@mm@\ﬁh@@)@%m{my)%ﬁ 0h) 5 BichdohiyHe Jutkyl,0
i met hyl piwuem(az; ik GEal of(@; 2)cycloalkyl,

Nyl LR 31 G £ RICBITREE P i o

e- 5- car bgxaipktitded, provided that R is absent when the atom to which it is
6- (2-f 1 uor o- 4- i odophcnyl am no) - N- ( 3- hydr oxycycl obut y1)

- 1, 3-di hewtsyformspatt Df)@(dOlileb@ld 4nd et r ahydr opyri mi d

| ney 5+ K368 bgf(eaqrél_c}?e sl egﬂléie)lecﬁe%%%moxggfgog DS ATLPR)drogen,

2 3 4 t eydnahieteopiloxy, catbonyd; Sxyeabbiy, éiﬁinodzﬁ“bonyl armno
[0154] I n anot her enbodi ment, particul ar exanp

conpound§C a@EB?YémWQOI%l@ﬁ@m@peg@ﬁ@ SuHo&Y}t $16ﬁnyln@1ud’élkyl

but are
(lé) N ( 2ﬂ%togl,‘ IHO gfkgﬁj c'éﬁfonxoll)gc 3)%lk¥]2tl}1?carbonyl(cl s)alkyl,
uor o-4-i Qldﬁﬁi?ﬁ@hﬁmyﬂl@)ﬂﬁnyl(cl 3)alkyl, amino (C,_jg)alkyl, imino(C;.3)alkyl,

g'xgﬁf Qg' G L OXR e hSLr R0y T ORVL [kTh & e S carb

R T e

di ne-5-¢ A¢tbm»(@m2)tde>{cloaryl(cl s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs_12)cycloalkyl, (Co_12)bicycloalkyl, hetero(Cs_i2)bicycloalkyl,
(Capp)aryl, hetero(Cy.jp)aryl, (Co12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each substituted or unsubstituted, or R; and Rs are
taken together to form a substituted or unsubstituted ring, provided that Rg
is absent when the atom to which it is bound forms part of a double bond.

[0124]  In one embodiment, the present invention relates to a compound having the

formula:
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6- (2-chloro-4-i odophenyl am no) - N- (2- hydr oxyet hoxy) - 1
, 3-di met hy1- 2, 4-
W@l 2mRa40552, 3, 4-t ct rahydr opyri m di nc- 5- car boxanmP@oys2007/082138

(R)-6-(2-chl oro-4-iodophenyl am no)-N-(2, 3-d
i hydr oxypropoxy) -1, 3- dinethyl-2,4-dio xo- 1

, 2,3, 4-tetrahydropyrim di negb-carbox am de; N (1

, 3-di hydr oxypr opan- 2- yloxy) (2Xfl
uoro 4-i odophenyl am no) - Q’B B
di not hyl - 2, 4-di oxo-1, 2, 3 4,-r\t mahydr opyri m di ne-5-carb
oxam dc; and
N- ( 2- hydr oxyet hoxy) - 6- (4-i 0d8- 2- net hylphenyl anmi no) - 1
, 3- gvl ethpyl- 2,4- di oxo- 1 ,2,3,4-tetrahydropyrim
di ne-5-Ccar boxam de. WO 2008/ 140553PCT/ US2007/ 082138
[015(5]1§§Ida$1ng(gi’@@ that the conpounds of the present
i nvention maép in the formof a pharmaceutically

fm CR

acc&ois sprecd iR G Bd2ibl e ester,

bi olyy

oL RSkl SR A e LNl O Nl 8 B s of o,
conpound oxpthydrualyl g/drbcmyﬂxmys e]skozay sau;kisXy,ﬁlﬁErﬁarylbmy casbonyl,
convertible in vgvo .to rent s stlt ent. such_as

f
a hydr og8kYCRiRPEE #Ming, & 195 lﬂfi?mwat oppRidoy faine. sulfony!,
compound sy DeChl )%ﬁ&'l‘thaldicﬁ’im%u&l ULy (81, SJafQi SONer s,

or the conpound & I'se a single stereoi soner.
[0157] Thénmaelsmyi(ﬁm)aém |sglf01wlé(b spatlopli sidEnyd(C1s)alkyl, amino

"nar edi ohr 4 sl BiRa CsobBv b g S RSB E RS e
above errh@tequepgycyar@dlk\ya((tl ?)hlk@n%ryl{@l @ﬁﬂ(ypdkielr&iﬂirl@@l s)alkyl,

variation, the conposition is a solid fornul ation

adapt ed {@srlzlﬁféflClO&ﬁSﬂ(%SQ’ctldet h%@fo(qsnz)hmﬁh@élfylﬁ%{s)aﬂﬁ’llbl ar
variatio }lzﬁr?/alﬁglﬁgf’ﬁét%%o @%ﬁz?c Qloa*kﬁ'ij )ng lzg{]%&ﬁﬁﬁn

adapt ed ni st

parti cul astercdCi_gitiomrloallhe, (Canpasi, ﬂlb&fb(@maarpabd:&ltz)bldy’aloaryl
still another particular variation, the conpositio

a |iqui d*ROReHEOHE4 @Wl%@&%o@% subskifutedt %frlaxsubstltuted provided
admi ni st pat ROBng ROIRELLDABA Wapébsbﬁm@aaﬁ&aémswmh they
I'S provi ed a p ar naceuti ca oslition conprising a
con‘pounda@dmndirfwrglpmmfrwdmlbklmfndt he above enbodi nments

and varl erein the .co tion,is adapted for

o OnRA R g st pist ot R e Bt Bar gt RsR G, amine.

consi st (G, Qfallé?yﬂeﬁhlw, suPRh&aide! ﬁ\ﬁlhb!,sulfﬁﬁxjrlaﬁﬁﬁh}?lo(@%)hbkyl
i nt ravenous! y, intraarterially, transdernally,

subl i nguhhlo(Ci-ibatkys maslmuylé@l yalkyledtiedaronyl(C, )alkyl,

bty SRS BRI Uy B mincc. .

del i very(¢f lg)rcyemmpl(el Qbﬂk?IaihBt%f&Cg DlicysloalKy)(C;- s)alkyl
subcut aneousl y, raadi p intraarticul arl

, and
i nt r at heeal(Gy: 10)&@1599??9%6@@9%‘9%@%1) 1CV@10%11§H€¢5)§1kyl

there is nd of any

one of th Qtre W@&kﬂd@ﬁ cg{il onzJ1 and

i nstruct haﬁﬁa(@mzyﬂycmm@t I(Sﬁu;nﬁ@l anid heet & Ch )il @ﬁch substituted or
i nformati on_ sel ected frgmt e.group conzflstl ng

i ndi cat i HESURSIHRESE AR Vica that Ro s dhRFRtvien %%}ﬁﬁldglwhlﬁhlt is
is to beb&q{ggg ﬁg@gfag&gﬂ@g@nd pfprmation for the
oSl

conposi tion, g information and instructions
regardi ng how to adm ni ster the conposition. |In one
particul ar variation, the kit conprises the conpound
ina multiple dose form [OlGQJIn still another of its
aspects, there is provided an grticle of manuf acture
conprising a conmpound of any one of the above

enbodi nents and vari ations; and packaging materi als.
in one variation, the packaging material conprises a
contai ner for housing the conpound. In one particular
vari ation, the container conprises a | abe



i ndi cati ng one or nore nenbers of the group consisting

of a disease state for which the conpound is to be
waehvsnisser ed, storage information, dosing infBPCTES$100TI082138

and/ or instructions regarding how to adm nister the

conmpound. In another variation, the article of

mangl agd Wy ﬁrece‘éelp lde by Méﬂ@é&%&n'tlﬁb {I%‘ bérshiBg 4P REdrogen,

form [0161]1In a further ‘of its aspects, there is

provi ded Cﬁauohbfrtatpendqw, pasbord, @@nﬁnbpsylngnmmrhms&ﬂemmg

a comnpou above e

vari at i ogg lgjalkg ! &'?ffon 1%82 "TRO Pﬁ‘gr ﬁnfl @iﬂl wjalkyl,
aspect s, hhlb@@lelo)aﬂcyprc@wodgkdcag)mlkyhqﬂo@frbdﬂsyt(@g)almg a
Mtogen- Activated Proteln Kinase (MEK) conprisin

cont act i Agfam¥Cuerl Kml,tSH faydEnpla kvl a@fm%(‘@l lo)qlé(YbflmﬂWécl s)alkyl,
b t th
of 1 ts almeclaooRkee, PERLEHLRRTG, LIGE R haRER! Ner

i nhi b! t ! agll(aflM)hldigEheteﬁ(at‘ylﬁ(atsﬁalﬂqﬁr (ﬁgﬂi)bicbfﬂ]?a?ﬁq Bﬁblﬁ)yl
conpri si g u 0 e above
enbodi meﬁg@ Qﬁauﬂmcgwgﬁg 53%1( (grlﬁﬁa?al%ﬁl a subj ect

i n order

further ororGlLRSEOhRS! ?ﬁéﬁeﬂ*f%"l‘y&%f et aPiygloaor
i nhi biti (G- 1Mar3dgba1ler0@(&1t1b)aatl,e(d?91?f)bncg¢lnarbdamise ( MEK)

conpri si adm ni,stering a ound t a,su

CharT S BB B S TR B i, Rs are
the secongies &imRMeNed forhidiubstithRe oMEKubRituicd Qing! M®vided that Re
second conpound bei ng a conpound accordi ng to any one

of the abobscdntsdithesiom tavdighait FSdlqu@duiom[soﬁ_@GBiflardouble bond.
ther of its e there i.s provided a net
0235 FhaRerhbRUBEE"EE Jret b SonPeR G AL o Bn et P e
forkrutd:ei n Ki nase ( MEK) possesses activity that
contributes to the pathol ogy and/ or synptonol ogy of
the disease state, the netfQ Nconpri sing causing a
conmpound of any one of the senbodi ment s and
variations to be present in a subject in a
t herapeutically effectives iR, or the di sease
state. [0166]In yet another gf its aspects, there is
provided a nethod of treating a disease state for
whi ®HSETM t ogen- Acti vated Protein Kinase (MEK)
pos §Ss§§e@1 ’ that contributes to the pathol ogy
and or syﬁptgr%n(? gy of the disease state, the nethod
con@russelnqeéﬂnnrﬁiﬁﬂhecCﬁ)gami(b%npound of any one of t he
aboye enpodi ment and va ns.to a subject, wherei
F he ke i Bo e Soch B BB, HordCare ol SPRP Etviseh S Rydogen.
t her apeubk Yox§f ELBSH NS y2RRURY, abAbx, MBteflaP@BRE carbonyl
state. 101%7{&1 b4 furthyg:r ygf |$32 g}gpe}f:ts tﬁgrgﬁls -
provi ded oaymhdmabl acﬂﬁnq, (Eatoatiylamitios sdeamide;, éninorsulfonyl,

whi ch M t,e Ki
polsgesgeg %g 3 1t]39 11%'? haij ﬁ ﬁ@@fq Ca{r@q%gl (tcﬁﬁg)Et%'tl *hol ogy
and/ or symmaemingy Jafkyl, @alfdmﬁ@%ﬁﬂsﬁlaﬁﬂﬁnﬂ(@ SWiN Ohino

conpri si 2@ adm nisterin conmpound to _a subj ect
R

that is Eonwitiddminp(Ci s%élkvyb G sivslealkelfpoahal-wher ei n
th it
not e € At LGy EpSCRIL bor PG i Boa S Bt B! Gt

be the f(€sh)bisychacd(d sgolgdohmes(Cs 1,)bicycloaryl(Cs)alkyl,
(Cs.1p)cycloalkyl, hetero(Cs_12)cycloalkyl, (Co.12)bicycloalkyl,

hetero(C;_1p)bicycloalkyl, (Cy.1p)aryl, hetero(Cy_jp)aryl, (Co_12)bicycloaryl
56



[0168] I n one variation of each of the above nethods
the di sease state is selected fromthe group

wa@onsisssng of cancerous hyperproliferative di BOr/U8087/082138
(e.g., brain, lung, squanmous cell, bl adder, gastric,
pancreatic, breast, head, neck, renal, kidney,

ovari an, ,pd REERIE,. ]]zﬁ)%ygfoﬁi%ll alach SlsHR S insERARNEY SR vided

testlcular gynecol ogi'cal thyroid cancerL

noncancetst & by By precipls mdamnalenthw gueferhen(the gioms to which they
beni gn h rplasia of t g., psoriasis),
restenos%@ﬁ) @ignhPMiogh {@%%hypertrophy (BPH));

pany eadel detedl; frdeh @Heegfo@b &ﬁﬁﬁ‘sﬁng pahydrogdd, BMeraiyigky, armno

bl astocyte inmplantation; treating diseases rel ated

vascul ogé?aes Yéafmlaﬂg%fgéﬁ@@pslml@o,gwl fopylpgfinyl, (Ci- 1o)alky1

slioh o TROCR PRI BHGICEIEA, BbARBLRLY RlisRase
i nfl _ammt;ﬂfcmyli(m\@)all@il ?ﬁlfﬁiﬁl(&‘plé)'aﬂ(ydlaﬁﬁm €5, 1§)atklyl dmino(C,3)alkyl,
roder na, etic
i oty S SSA S AT
I
Kapos; - s IACIINEN L RercHRRANE AR & @Hﬁzd“?[‘yﬁ@"%kﬂ

Kaposi '
pancr eat hcterqﬁCg)&)‘tad;}@loacyi(@n)dhyi @ua)eydmlkiylc ancer) ;

asthma; neutr (1l ch t e. r eper f usj

o ury i AR B vaRa 4F et it Eie il Bch substituted o
i nfl ammhﬁmbs%tehr prokRibd 5@ R, iCabzBRGiicn ThE /b toRHiaf R

di seases where i nmune suppression would be of val ue

(e.qg. th@mp#@m@ﬁpmbnf©ﬂodﬂgbwﬂhﬂ@%splant rejection,

gr akt avc? ggfe eg Sllnéiepe ﬁ See&lema ¥teih grgﬁﬁ) 8081§Js§s’tlng of hydrogen,

at her os C bﬁfn@S h&erob o3, EarBdS\n}Qf o;iyembnﬁpﬁninacarresmmao
to growt h factor cocktails; and other_ disease

[ 0169] | n(GrotHeranyiap; sfosrmige. ’é%i@ﬁ, #fome%ﬁwe(cl 10)alkyl,

t hods, t
VAR TR S S S R SR o
met hods, mﬂﬁmwuthgghndAmﬂhmﬂ(e@amthQumaK&n@m&w(NEKk(CﬁQMkyL

gfgslded% O]lnﬁggﬁiﬁs{ﬁ%&%'@%ﬁgf hn%%FPQ@affhéapqﬂ
Regul at egnicnasa( FREL GRS @ON)BRLLBG S BRE)

W th a corpoun he above erbodi ment's  an
vari ati ohsterO[(Oiﬁlt]leczat}'l((Fl aadlbyln€rs 1oky¢lodkdspect s,

R e MR R e

of any ofclphrrylaiRaMe(@nhRENED, Shirhcloma! 4Rt | ons to be

present in a subject in order to inhibit the ERK in
vivo. [ ohgeio(qspdiicystasrlesachsubstisuted p%mSQbStttWéd,@flPs and Rs are
provi ded, [
Regul at e &Woaéégl%( %&rﬂ?&osu%t tlri]t%d EX rgs%%gntu d?{nlggprowded that Rg
f i rst coubdad vilenahSatbing6 twltntlaﬂt 19 souB ® foréistpRet dfa double bond.
to a second conpound wherein the second conpound
[0526hi bin eng ¢rabadmrentythgipyesentipeendion Gelates hpermePurdihaying the
forfiipound according to any of the above embodi ments and
variations. [0173]1n one variation of the above
met hods, the Extracellul ar Regul ated Kinase (ERIC) is
ERK1. In another variation of the above nethods, the
Extracel I ul ar Regul ated Kinase (ERK) is ERK2. [0174]In
anot her of its aspects, there is provided a nethod of
treating a disease state for which a nutation in the
B- Raf gene contributes to the t hol ogy and/ or
synpt onol ogy of the di sease state including, for
exanpl e, nel anomas, |ung cancer, col on cancer and
ot her tunor types. [0175]In still another of its
aspects, the present invention relates to the use of a



conmpound of any of the above enbodi nents and
variations as a nedicanent. [0176]1n yet another of

WO t@sasEert s, the present invention rel ates toP€hES28%082138
of a conpound according to any one of the above
enbodi nents and variations in the manufacture of a
medi canent for inhibitingy dogen-Activated Protein
Ki nasc (MEK). [0177]In a f#rt er of its aspects, the
present invention relates = suse of a conmpound
according to any one of the%ab-ve enbodi nents and
variations in the manufart fr,a medi canent for
treating a disease state forowhlch a Mtogen-Activated
Protei n_Kinase (MEK) possesses activity that
conMeit es to the pat hol ogy and/ or synptonol ogy of
t he 101781In still a further of its
aspggfigﬂﬁﬁn§%ﬁ£EEn invention relates to the use of a
conppmmdcaeﬁﬁbdt@@ﬂk@Cﬁhyﬂdﬁg of the above enbodinents
and variations in the nanuf of a nedi capent r
treBe iaﬂ@gg\wﬁee@ﬁlr BIEPRIISR I e o S o8 e STRUR EPRSEYNg 0 | £y drogen.
ki dney d
il ant atb?%2@@5%@2%%2%@%%@2?%%%2%% E‘gtggéeaﬁ%‘é?%*%f‘mnﬂ
angi ogenesycslrboanst lameno, € utopadigharhinohsrenamide, iramd, sulfonyl

i bi t oraned o1k ek LIS G RS ne

Conpoundﬂn@cfarﬁdiﬁvl(ﬁﬁ REAT, shHUl%m@lQFhllESﬂ)’sulP@rlyﬂ(@%Em%’laﬁﬂﬂlno

optronallé adm ni st er ed salts ates
1¢)

and pr odtUgs)aliyhtiminal Coonlket (Eaiziay Ck@ralkﬂl(pmt)éﬂwhe

d h
compoundye gl Ehe\ LR DY) WA SRS ARG Do
the Conpwﬁléﬁ)@*cldaﬁﬂ(@sﬁﬂ@ﬂl hdtereEat b ortytlobey |@1d)alise

themin the formof th har maceuti cal | y acceptable

salts def§velyFlpaliyl ar‘ietﬂﬁgs oI yslortkyhribo-ndexsierle laci ds
d b
The art PTORAGT Uhan R Gt PSR e, EGPbiC Rloary

i nvent i oangphas@ES, 1a)bﬁcryeh>at3&,seetch smbstittttdstteommbntmﬂsd, pasvided
be prepared as phar 1 ceptabl g acid .

add! 1 on 1ehRs 3By RE eikcptinoepribe isauevicgy e iomsie which they
comoundar@ﬂoﬁnafa%@ﬁmadwé bohgaccept abl e i nor gani c

or organic acid, e.g., hydrohalides such as

hyd R@metﬁctadérom yldzrgrbummnmtlng ptihydroghind bstewiahdoxy, amino,

m ner al ids,and their.corres ndin s lts.such. a
sul fate, Wétiyéamlﬁﬂo%‘éﬁ‘?ﬁt@do ho, § @ﬁnﬁngl Dalkyl,
monoaryl ﬁwlb((ona)*aﬁ@l SHONBCEH IR E&ﬁbéa@tstﬁtyﬁcl 3)alkyl

t ol uenesul fonate and benzenesul onat e, and ot her

organi c Q@ﬁ@@“ﬁh@ﬁﬂ%@ﬁﬂHEUKﬁeQBBWB@ﬁgn@ﬁhm@agwbhmagﬁclQﬂkyl

acet at e,

benzoat e, %ﬁﬁVcbﬁktgahﬁgkgg8%@%3?&” bkﬁh%keggmgwl
add|t|onagakhsaﬂkyLhaﬁﬂmQﬂQDEXMQMaﬁbhgbwyﬂﬁhwﬂéhih&®1
are not limted to: adipate, alginate, Elnate

aspart at éeteiﬂ(gmﬁbzi%@loaﬁy 1 ft)filt‘)él (Groky ‘i’l@al Yut yrat e,
canphor ah@tero%é%%h?ﬁikgp Q@4 5 ar(}laa%ﬁﬂef&(?(c 102+ [, 'egﬁt substituted or

chl or obenzoate, "ctyc At anepropl onat e, donat e,
di hydr ogengpibststpted; provizﬂred that B énasaiteyhed sbkeatyinstu vitadteit is
fumar at e cterate.(fr cjc acid),
gaIacturBﬂ%?hg“ﬁ?ﬂ@%ﬂ%%@%@g%E&“h?ﬂ@onate, gl ut amat e,
gl ycer ophosphat e, hem succi nate, hem sul fat e,

hept anoat e, hexanoate, hippurate, hydrochl ori de,

hydr obrom dc, hydroi odi dc, 2-hydroxyet hanesul f onat e,

i odi de, isethionate, iso-butyratc, |actate,

| act obi onate, nal ate, mnal onate, nmandel at e,

net aphosphat e, net hanesul fonate, nethyl benzoat e,
nonohydr ogenphosphat e, 2- napht hal enesul f onat e,
nicotinate, nitrate, oxalate, ol eate, panvate,

pecti nate, persulfate, phenyl acetate,

3- phenyl pr opi onat e, phosphate, phosphonatc and

pht hal at e. It should be recognlzed that the free base

1* . o N R




[ 0182] Compounds of the present invention that conprise

basi c nitrogen-containing groups nay be quaternized
wowvdr/1s3sh agents as (Cl_4) al kyl halides, e.gpPCT/US2007/082138

met hyl , ethyl, isopropyl and tert-butyl chlorides,

brom des and iodides; di (Cl_4) alkyl sulfates, e.g.,

di et By R, @FcR%abY Indd d@h%"yéle&éﬂ fr&h %6 ool BorkBinglok W drogen,

hal i des, c.g., decyl, dodecyl, lauryl, nyristyl and

stearyl eyanor hefemarythoxyptatbenydmkycatipeidsammadaraenyl, gngna,

al kyl hal i.de .g.. benzyl.chl oride an net

or oni de. (SuchteTirtino BRR¥mRL BheRRT ST B ation

vat er - sohulb(©,_gatkydichrtdal NO| Halkonpasadsongt(Cl hrlkyt,esent

invention. WO 2008/ 140553PCT/ US2007/.082138 ,

[ 0183] N- sxlfared Cop)abyhpsy iy Caclabidiianygne ¢ rimalkyt dainp(Cis)alkyl,

i ti d f
TenL  oRC oty RARIRERDRA PXIRKOMT KRNI gge ©
be prepansd Qiy,)tlkgahttomaai(@nmikyd] @&d,)brydvadyl(Che)alkyl,

d wt i Zi t .g.,
f????ﬂgraggﬁggggﬂgé% Iaé:,’l&g]e‘&%]gﬁe{(éié)g}’%]?a]bﬁfbenzoic
i d ’ . . a 5- 1 ._1 . a
21, POURERL £, A5LEnh L€ MLt el sy

I'na’suitable I'nert or
(e.g., a(Gahpgdniated(Gryidkodabonbsydbargband

di chl or onet hape) . at roximtely 0, C. Alternatively,

the N ox PSPt ey BRotis oy e B b AsybTdi o, of g R are
N-oxi de  @fkeRfogRRRF RPfolRla&ubstatifed BHuRRLSItLRY ring, provided that Ry
[0184] Prodni g derivatives of conpounds according to

t he pr esérgbs¢mwdinitimatemrio yéig ié proadd g trof jarfpuble bond.
oS 3 RS PE ISR B BRI hing e
forgiigtituent. It is noted that in many instances, the

prodni gs thenselves also fall within the scope of the

range of conpounds accordi ® the present invention.

For exanple, prodnigs can belprepared by reacting a

conpound with a carbanyl atiQigSugent (e.g., 1,1

-acyloxyalkyIcarbonochIorLda%gN\ ara-nitrophenyl

carbonate, or the like) B a aéglating agent. Further

exanpl es of methods of maki n§ prodrugs arc descri bed

in Jadldpi er et al.(1994), Bioorganic and Medicina

Chem stry Letters, Vol. 4, p. 1985. 101851Protected

der Xy ag & leevingfgrapapounds of the present invention can

al so, be d Ex es.-of techniques applicable to the
Creg{§8ﬂg%F§BP8}§g$#h§CHF@J§§ and their renoval can be
f ourd id delebtd/frdeh @RNBouESHsREhE BIarAOURS, | Ak @8R, Glkoxyamino,
Synt hesi s, 3rd‘est[oA? John %Wlez & g%ﬁgé nc. 1999.y
101861 Cofpéumansde fiminge sy faang b nelfingl éat-iostoteiale{ Cs o) dkyl,

conveni en p y .90 r i t ess of

t he inveﬁ%%éﬁﬁ&§§$£%ﬁv%§g§ﬁﬁggge?5%%ﬁ$g?%@??ﬁ grates

of conpoundgofalkyl€, Ryoasskyl, sul@Rl(Conal®y sbiginyl(C; ;)alkyl, amino
conveniently prepared by recrystalljzatign froman

aqueous/ 6 galteTSBTRT Ik dF e usionli v ganlie!
20, SR B0 MR A TR .

[0187] A "pharnaceuti ca

herein, (S, iienling|(Q sbilcdnmes(@nybixyobaghe aliyl,
according.to the present jnventjo t i s utilized in
Ehet o ot R € ReRsk g ploe Rl 1G5 airdidae T oa
confers on the conpound i nproved pharmacoki netic
properties as conpared to the free formof conmpound or
a different salt formof the ¢ ound. The

phar maceutically acceptable salt formmy al so
initially confer desirable pharmacokinetic properties
on the conmpound that it did not previously possess,
and may even positively affect the pharmacodynan cs of
the conpound with respect to its therapeutic activity
in the body. An exanple of a pharnacokinctic property
that may be favorably affected is the manner in which
t he compound is transported across cell nenbranes,

o, e . - Y e "



[0188] Vari ous net hods nmay be devel oped for
synt hesi zi ng conpounds according to the present
WO owensisen. Representative net hods for synt hesP@i/mgro07/082138
t hese conpounds are provided in the Exanples. It is
not ed, however, that conpounds of the present

i nventi Oﬁetgﬁm\(cﬁlz?&cﬁfo t(@?ﬂ)&? g h@‘bérd{thﬁ)!)af?]y(@J]S}b'lé?ycloaryl

routes that others ‘may dev 189

readily ﬂ@t@@ﬁwﬂéduﬂM%@k@Eﬂt%mhS@@ﬁﬁ@@h@snadwﬁﬂaﬂhg to

t he nt _1nvention h

ot heRr‘] an? R! areteﬁlgl% 1né18%enéi I?tgy % e,c(t)e L u?mtthesgrg}l%g stlng of hydrogen
to the cerpaydtbxlyCe@bonyldiy dlkoLeMEbSy, heletoaryloxy, carbonyl
recogni zed that synthesis of conpounds according to

t he pr eserycarhppghemaRe. fayo)disipmmonsyl foaamidoa tmiga, sifonyl,

m xt ures tioners
and dlasggﬁggké ﬁﬁ%ﬁﬁgg{ émZarticQ%hpﬁcniﬁﬁgﬁ

st ereoc hdﬁmsarrhsmyl(ﬁl spbgi,fsuohnyl(@cidllatlj smmﬁmﬂ((a 3 atiogd paico

St er 00! el OTopy Gk b (FeriabakslCoanteler ng.
m xtur eSh&ferdéq zﬁger&ag@l(er [ ORIKSP rrﬁrrgcﬂpewn %%rwyrt@es)arkyr

art. For exanpleée emc mx cdonpou

fbe react €. M)bucrygtmr}d(ﬁ1L5Mkylyh@@b(%ez)besoﬂovw&@ﬁayﬁwﬂ to
i st or ol EYRRGRY hERERC Sapar BeBaTTES B ger g

recover h&@rdeer P RR o1 8 CERAR | HRASAC, DIAIDEE ADJtgeycloary!

conpl exes may al so ‘be used resol ve enanti oners
(e.g., ceyd hetr:IIOi((ﬁzerz)bmyakﬂtaerle@rch owhstifutedser unsybstituted, provided
E‘ h ;‘ 2|t g;le ‘t)ng? R a I grael Iaé{h 0 e%ﬁ%entliyggbsg A | 1¥enq St ﬁlopn%tto which they

poi nt s, e@lmﬁhh Edsme&n dsﬁﬁ&‘dub‘ild bond; &ic. ) t hat t hey can
be readlly separated by taking advantage of these
di s& g B picj qash indgpendenthpscdecicy fiam dhegrup sonsiking of hydrogen,

typi cal | 0 h
separatig %@e@%ﬁgﬁlon fechﬁggdg§%%%5§@Mnﬁwcg%omﬂmmno
differen C@ﬁlo)aﬂ(ﬁmlubj sluilfbyamﬂonmmo detfanyleshified e pt)akhgl,

f h I
St er cot SURBIS SRISbrARaRISCT oK HEPR rorole okt ur
can be f QM%YII(@:I ‘}ﬁﬁ(@’l %ﬁﬁgml m‘:kg? a@ﬁh(l) @1’ 10)§ﬁ(@y ‘?ﬁuﬂ'o'(cl 3)alkyl,
W en, Enantioners, "Racemates and Resol uti ons,

W ey & Gons)cythelky(@ooalkyl, Bolpdss. tzbmba@ﬁ@ibhlkﬁ’g VEK

ad ni st PRt or st h BHERED e FroRBR T sl

t he corrpgélt@ﬂ)icpfz)ﬂléﬁl €@{Bt)alk§1V@1‘§tlh)@§\clo§léﬁ

h
COﬁpOSItIOﬂS may i nclu in addition to the COﬁpOUﬂdS

of the phelgeies- 12)ﬂyélmllkah (Ceoivermiqadnd) hostatGraobisyrlealkyl,

ex0|p|en c eutically

i nactive b%%?ﬂ ﬁ%gg(%lgﬁﬁﬁﬂ§glgﬁ§y%§ [ i ons may

i ncl ude aeikio(€, UAGctoaryl, edtistibwitutbdot m(subamixedrrtﬂsm@hd Rs are
the present invention. These additional active ag

may i ncl tden sresiher Bniarmasnpyitnad onuewbeithigd rimet wewded that Rg

i nventio / t

act i ve apeear dopdTyRh AL BRI IRGEH I Ylbic bond.
[0 1@3}; eolisond é¢rpbdimestetiic présquil idvaortios otlaws food compamdiblagingdhe

in a manner suitable for the route of adm nistration
forpWlde used. For oral administration, capsules and

tabl ets are typically used. For parentera

adm ni stration, reconstitution of a |yophilized

powder , prepared as descrlbedtﬁpreln Is typically

used. 101931Conpositions conprisi ng conpounds of the

present invention nay be adm ni stered or

coadm ni stered orally, parenterally,

intraperitoneally, intravenously, intraarterially,

transdernmal |y, sublingually, intranmuscularly,

rectally, transbuccally, intranasally, |iposomally,

via inhalation, vaginally, intraoccularly, via |loca

dellvery (for exanple by catheter or stent)

oy S o . - - o



of which includes a MEK i nhibitor, in the course of a
coordinated treatnent to achieve an i nproved clinica
W®@0saaEs3 Such co-adm nistration may al so be PCT/US2007/082138

coextensive, that is, occurring during overl apping
periods of tinme. [0195] Sol utions or suspensions used
for parenteral, intradernal, gpbcutaneous, or topica
application may optionally in¢lude one or nore of the
follow ng components: a sRewkNerdiluent, such as water
for injection, saline solutilon,!fixed oil
pol yet hyl ene gl ycol, glyc ,Npmopylene gl ycol or
ot her synthetic solvent;‘gbti i crobi al agents, such as
benzyl al cohol and net h{k ﬁﬂfabﬁms; anti oxi dants, such
as ascorbic acid and sodi umobi sulfite; chel ating
agenk;mhguch as et hyl enedi am netetraacetic acid

DIA *“"buf fers, such as acetates, citrates and
phogpihatles:d &gantR,KHCO did @8tj ust ment of tonicity such
as sodium chl ori de or dextrose, and agents for
adj Bets sepctaderae the groueonsisking ph{Gay2)syclpdkyl,

composi t i uc i nNQ.; L qiqf yl a

put fors. R ELPEyERa AR DRBRIGRLY oo RAT) Soffyl
hydr ochl 6Ci.¢)aadi kktera((d_pgani(s.; abicddodriykendacet i ¢ and
citric acid. Parenteral preparations ma tionally be

encl osed PLRIO4 UP %Ycli%’ir%lp%@ ﬁP@St@}‘}F‘? H@‘é‘é}lg&t‘étiaﬁgl e or

mul R, 18y of laRLBsIRGR cOfveBtAS 52 viR RydFogdeh; Ot her
suitabl e material. [0196] When conpounds "according to

t he Rpisestastedi frare the grouesdrisiiing phsminoi (G anelkybimibe,|alltoxyamino,

Such. et NG i B R oSRMER Tk m oS ity
and i ncl U%onﬁ(@l_g?dlﬁylﬂﬂhiodafbgh'\%%gl_bﬁlkyl,J%C[kgoth@ﬂ@l,Vent s,

such as di net hyl sul foxi de ( ) u3|nﬁ:surfactants,
g

such as tOEBRyabeyl(@nswshalkylosplfonyGuaalksl, selfingle{:-3)alkyl, amino

bi car bonat.e. fis [ Ve f e ngs., as

pr odr ugs o*m¥ﬁ§A6%ﬁ%g§ﬁ§§&ﬁggaﬁpgggggﬂﬁggj5%%%E

f or mul at hegrog€Ct gpdychoalkghian makeUtardel, gkt dicter@ingl(C; s)alkyl,
101971Upon ni xi ng or addina conmpounds . accordi ng to the

present (velhieyskad(G-s Jaterp s 12 Ricysiogpin s)alkyl,

suspensi i e i e T he
formof t %uﬁggh?%?gag%g%gﬁgkiigﬁﬂﬁ¥ﬁpgggggﬁﬁgﬁigh a
nunber ohettag€Coricychellgdi (0.1 irgl, ihnteer(@ed )arpd €Cof)bicycloaryl
admi ni stra hon, nd_the sol ubi iH*.ofg%he conpound in

the sel eBRLECERKTT8IPIQEIOB OB SUBHHBIRS PrarpRbtuted:
conReahd RL hRabie 8RB Forlden BRI AP G e85 B8R tRAE bR Bydrogen,
treated nmay be enpiricall’y determ ned.

[ 0198] Conppdiyticyscalbaylaiynglkowy.tahdoxy, dswraryloygraibonyl,
are optiaonal | ovi.ded .for .adm nistration to human

and ani mareepiprh A GERC, BT Rb oS R R, i oy
capsul es sulfihyl, 8¢, QRNGEIHSIo(dY ¥R AT, kahal.er s,

granul es, sterile parenteral solutions or suspensions,

andI or al thiegaghanaH 1@)ﬂlké’_b§B¥fﬁ@il%s)aﬂaﬁd5%ﬁll§?(ﬂbts&1kyl, amino
compounalC RRBL IRy ARL fe H R R P

aﬁ cept ?b haﬁﬁb@Ciﬁﬁ)cyproeﬂ(@t(Qb_lk)iﬂlldyn ?r;ﬂ(‘.(di_lbl)all@ﬂ:hlkﬁéroaryl(cl_s)alkyl,
thereof. The pharnmaceutically therapeutica active
compound{Cantl oA v A EBR an By e g Atk
f or nul at a LN d i ' sa or
il 1 pi o doaRgees oY eGPy 1E5 Aol A
herein, refers to physically thcrete units suitable
for human and ani mal subjects and packaged
individually as is known in the art. Each unit-dose
contains a predeterm ned quantity of the

t herapeutically active conmpound sufficient to produce
the desired therapeutic effect, in association with

t he required pharnaceutical carrier, vehicle or

di l uent. Exanpl es of unit-dose forns include anpoul es
and syringes individually packaged tablet or capsule.

o - o,




[0201] Salts, preferably sodiumsalts, of the
inhibitors may be prepared with carriers that protect
wo bmsaaspound agai nst rapid elimnation from tker/bsmyg7/082138
such as tine release fornul ati ons or coatings. The
fornmul ati ons may further include other active

conpound ﬁet%ﬁ)ée?k?dléyc%ﬂ{ﬂ a¢, ‘}%{i@l 'h@iekd{@? 109dryl, (C9 12)bicycloaryl

propertles or nul ati ons fOf dmnis rat
1020210r and bﬁanO(@cle)hmqyehlar}do@a@ eulfs@tu’i@i WS@@I&QG(& provided

solid, ¢ of ;s

et ude” TR b RRE T ReE g S letl o RATFEoBE T which they
gr anul es arcavdnd rkn SoubMIsEndS pRL| fic exarrpl es of

oral tablets include conpressed, chewable | ozenges and

t abReead Rhate qsaly mdepandertly electsk fsem thq gyarp eensiséiage of hydrogen,
fil
(L eontg suﬁggﬂmﬁ%ﬁar%wxsmg@“%%n% B, A9hh
in nJgon S((Efelro)aﬁglmmt i opsulfeﬁﬂrardmteﬁmantsutfo?ﬁssulﬁﬂydh((f(m?olamgl
Cco I ne redren wn 0 0se  SKi e
in the aPtlo 8\»5 B‘d&?ﬂ ROERG RO hégu@eﬁfmi S REYH3] 1 n
et L ey L TN O oR A DalkiR imino(C.alkyl
pr ef er abl§s. 1@)@@310&1&31(6[ s)alabl bbisro(fthe)dyabiaﬁctyi(c1@)alkly$

| d the | i k t
ot or - redlGe gl Reteledti ey SSuERUePanb & g i Bl
of a si nhbt@fo(ﬂék}’cﬁ@yclcﬁtrﬁ@dﬁzﬂkyla(@l1L)U§élbalkﬁ

di si nt egr ati n% agent; a dant ;
n

a
sweet eni hefergent )cyalodlkal, f(Camthﬁ?)ﬁéoaélgémetero(Cg 12)bicycloalkyl,

put ar 6 ot tdofo At GerBEarPrlESRL U ose.

gum t r agaewRfi( 0, Witketseylslctisubytitutdd 8CidubyRite&d2 R, and Rs are
gelatin solution, sucrose and starch paste.

[ 0205] Ex &6 &cier fulrm eanbyituga or pasbyEuied singi povided that Rs
but are ﬁoatbséﬂt%ﬁeﬁ%é Qom S‘l\xﬁnchsl ?sr%tﬁnd M?%Q%Paq{ouble bond.

cal ci um stear at e, yCcopo |umanE] steari c acl
[0][29]206]rEmmmirfaSombf ehchu)éme&bbhatmhm&ni@ﬁtsmﬁé d’aﬂif[‘tidnﬂd@,is CO. In

t t d t
ancréﬁ |‘i%‘rn’lgﬂé]tgﬁeacﬁlﬁﬁﬁwet%Pveaﬁﬁt?Qﬂ?%g% i V%‘;’?g@aﬁ
[0 %gfoﬂrﬁ&%wrﬁﬁo%f 8lch drRtcSibbPAEmPBYinRRts YR E @ahzﬁf&n&i d]f—‘ isa

It are not limted to, colloidal silicon dioxid
substituted or unsubstituted (C, lo)alkylene In another variation of each of the above

embodiments and variations, L is a substituted or unsubstituted (C;_3)alkylene.

[0131] In one variation of each of the above embodiments and variations, R; is selected
from the group consisting of (Cs.12)cycloalkyl, hetero(Cs.12)cycloalkyl, (Cs.12)aryl and
hetero(Cy_1p)aryl, each substituted or unsubstituted. In another variation of each of the
above embodiments and variations, R; is selected from the group consisting of (Cs.12)aryl
and hetero(C,.1¢)aryl, each substituted or unsubstituted. In still another variation of each
of the above embodiments and variations, R, is a substituted or unsubstituted (Cs.12)aryl.
In yet another variation of each of the above embodiments and variations, R; is a
substituted or unsubstituted phenyl. In a further variation of each of the above

embodiments and variations, R; is a substituted or unsubstituted (Co.12)bicycloaryl. In still
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[ 0208] Exanpl es of disintegrating agents that may be

used include, but arc not limted to, crosscarnellose
waomsamsssodi um starch gl ycol ate, al gini c aci dPCTVU$2007/082138

starch, potato starch, bentonite, nethylcellul ose,

agar and car boxynet hyl cel | ul ose. 102091Exanpl es of

a TGP VhRIAWILSh $MBt ahRY BodaRchtd Md HERtoRUR, & £sudBtituted or
limted to, any of the approved certified

unmtetmesimlaphih@l HD yahalfughds eariatioh of m@@fﬁhﬁeal@@f: emipdiments and

ol o b R R R M B ol ey

[()IBQ] us @dohdWedriaden obetich@f ehdudové bﬂﬁbb(ﬁﬁheh@,anﬂ WefigRs, R, is
| act ose, mannitol and artificial sweetening agents

subsiaicchwith gue wewhﬁﬁv@tﬁwée%%m thagrogp gongiying @fBrdrogen,

f f
AR (U018, L ERESIRI S, AP
su‘ttsﬂtutdftb(tmrnahbsftlhﬂwd) rs mthleacztrﬁxdiofl tof padhl cfhiicsatgwe embsdiments and
A SRS SUTSRLE L oL ommounte Lt o e
coSiting ro?h%rog@rg ﬂ'ﬁsfohﬂlloﬁﬁlbhﬁﬂclj abf, &Q%lﬁﬂeﬁ%é/ﬂm %tlﬁ)fx

wettng agents thaf may be used i'ncl ude t are not
trifliomoiettiox o, mqsinyd pstheln gifgloyaoéthyip etb g 6 am-ptapanslyl sid @ulopropyl.

0BT yol S FyneBhE o et o TaB R SRR By variasions. v

comptides€net i c coat| ngs that nmay be used include, but are
not limted to, fatty acids, fats, waxes, shell ac,
ammoni at ed shellac and cel | URese acetate phthal at es.
WO 2008/ 140553PCT/ US200/s0821 38 [,Q214] Exanpl es of film
coatings that may be useU Ryete, °but are not linmited
to, hydroxyethyl cel |l ul ose, um
car boxynet hyl cel | ul ose, po hyl ene gl ycol 4000 and
cel l ul ose acetate phtRatate. [[0218F¢f oral
adm nistration is desired, the salt of the conmpound
may optional |y be provided i n°4 composition that
protygetessn it fromthe acidic environnment of the
stonmach. For exanple, the conposition can be

f or Rud-alee Rin. Ry aid Bro: arcsaelh indgpandentynsiastad; fiam ithosgroup
t t d

conpound P HE Bf R BERAR 1Y BLCARERIGRE, @M g

f or mul at agdrioryEqjaikydtdactn svistitut@iorambastichital. ot her

such i ngredient.
[0134] In gne variation of cach of the above embodiments and variations, R, is

hydrogen.

[0135] In one variation of each of the above embodiments and variations, R4 is selected
from the group consisting of hydrogen and a substituted or unsubstituted (C,_s)alkyl. In
another variation of each of the above embodiments and variations, R4 is a substituted or
unsubstituted (C;.3)alkyl. In still another variation of each of the above embodiments and
variations, R4 is methyl.

[0136] In one variation of each of the above embodiments and variations, Rs is selected
from the group consisting of hydrogen, (C,.s)alkyl, amino (C;_jp)alkyl, hydroxy(Ci.1¢)alkyl

and (Cs.j2)cycloalkyl, each substituted or unsubstituted. In another variation of each of the
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102161When the dosage unit formis a capsule, it may

optionally additionally conprise a liquid carrier such
w@gooa/14@sty oil. In addition, dosage unit fornBCTHS2007/082138

optionally additionally conprise various other

materials that nodify the physical formof the dosage

abdAR dmboldRheRX AP} Riati6 AR Rl OS] REcdSHAR thARBuPEORIstIBRLE(C S )alkyl,
agents. 102171Conpounds according to the present

amiinp¢enplbml, rerpoayl 6o sk dhydipst(er ol kakalloxyGrmporteylt  of

an. glixir uspensi, o u waf er, rinkl chew n
nelffbC SRRV RE TSRS e volhh arst b on B U Oucca
In &€ Dardtien vifatidheofaath yfthe abpRWIDIB RS afEvaaRtians, R is selected
sweet eni ng agent and certain preservatives, dyes and

froppthe gravg<coasisting efbn-o)alkyb 248 vatxlasupgfSunldtybf ~ t he

o @SRk YT T S R St
thisdolidinyB(Ces Jatklys, Hyldaixys (Dp)edkentndyie(Cesilked-@s)athkan-onc-yl,

(C ol BRI Conpbng- (6 Bty rispramidhdFr ngst i dro 211
l,2h&&§fnﬁ%§i}@-'a&_g)ﬁlg dNéﬁteil _%%/g%ls‘ﬁ’iﬂtﬁd@_Ié‘fa[kox?)gamino(c 1-3)alkyl, N-

br onchodi I"at or rtensi ve agen
((GhemPatilfiell(l:ja01 BiEanpl gakpf phar maceutical |y

a tahl e rriers, th .be i.ncluded in tablets
o3RRS ComplEIC R eTen ol v ok iideoy-
(C g;_)ilkﬁlra%dwa_alzdliﬂiﬁ-ﬁﬂe-glp(@llgfﬂl@ﬂ,seach Wistieasd n urdlbdiRnRtS, In yet

I sintegrating a?ents, col oring agents, flavoplnq

anethermtasiatiemel’ eseh of g ahgenesbodbmerts apd voztiods.tRsbb elected from the

because. of e.entericscoati resi st the action. of
R i o M LG8 s pee b ESbiab 91, A8
cydi6htixky B Imcdiiyl @hidhictsy 1, difnesit/lapdtomStgia tesidadtutaabingdisyl,

may be conpressed tablets to which different |ayers of
terﬁw&mfﬁ@@mﬁlw nyyrolidimepapthyl, stipralidiydncthyle thigzelidmylethyl,

j b
e OB B A h D TPy ST RIEE, HhAR S Baf] -methoxy-
acatgaidomgthylutttdhyte-2idnpl-e st -drabylahsthpaiN-(mecticd syl fieglsthd x y )-
t abl et de b th ] ' I
omifaqCi - e sy leresild oEupargetht c Bty Od I Boarpaty
imﬂ%ﬁ‘d'ﬂcfi’tlkl%hé/-yﬂ@tlﬁw, aﬂgamx%él@arnlynal@iggfalzam%n@lﬁ.%&%yl.uS ed

In tablets. Flavoring and sweetening agents ‘may be

[013Fkd Imoncasriation ofierthaf ¢hearbpre mboddimgssfantl vinatidne, Rs is selected
formati on of. chewgbl.e tabl ets .and | pzen iy

frop 936 R LR s a6y A BOCHEET OR R e Gieeld- T

andtB&,akiRGdHEsach UF thRraBoNOEmbd diink@d ah@vardlé8OUS is a substituted or
sol utions, enul sions, suspensions, solutions and/o

]

unghbstipaiedi(bngabket ostiiltagoar vargiion ohcashfod theeshoepembodiments and
les ffervescent preparations reconstituted

Vm%%%ﬁgesfgﬁggggent granul es. [0221] Exanpl es of aqueous

[0138] ut (D TdrationBycdel of SRchbon€ bBedinetts aad €afigiions, Ry is selected
limted to, elixirs and syrups. As used herein

frog) thg igrauprceniptingrfdivdgen sid asubrsgiicd giamsubstigHed (G-s)alkyl. In
.at:i | ' .

R G A At S R R R SRS

[01381 | imbiicedhriatios of vaehto$ theRdotv ¢ cmbadimex@rapt esridfons, R is selected

sol vents that . may. be used include cerin,. sorhitol,
froBy g ErouPCORY I @Y@F a2 Sutitn j psu %ﬁi&@%&fﬂ-
to concentrated aqueous sol utions of a sugar, for
exanpl e, sucrose. Syrups nmay optionally further
conprise a preservative. [0222]Enmul sions refer to
t wo- phase systens in which one' liquid is dispersed in
the formof small gl obul es throughout another 1iquid.
Emul si ons may optionally be oil-inwater or
water-in-oil enulsions. Exanples of pharmaceutically
acceptable carriers that nay be used in emnul sions
i nclude, but are not limted to non-aqueous |iquids,
ermul si fying agents and preservatives. [0223] Exanpl es
of pharmaceutically acceptabl e substances that may be



ef fervescent granules, to be reconstituted into a

liquid oral dosage form include diluents, sweeteners
waosaeisss ng agents. [ 0224] Exanpl es of phar naceut/vsab1/482138

accept abl e substances that nay be used in effervescent

granules, to be reconstituted into a liquid ora

[01495 208 SR VAriatiBg bHERh QT GRUVEvAEBSdiARAtsAnd HAARNSS R, is selected
car bon di oxi de. 102251Col oring and flavoring ggents

fromabye @mupmaﬁlstylgﬂ;f hydeagen and p |sub§t1tqt¢;borab@ul@st1@ﬁ gé s)alkyl.
[Olrérlgi/rrg%n Igeéxga%ag %ﬁrl L deéacglof (t:heer % € er%P%@P‘%{lﬁznela\\ligltlét}lo%% Igghi%lt
hy@oegy| par aben, benzoic add, sodlun1benzoate and

al cohol . 102271Parti cul ar exanples of non-aqueous
(01424 dsondenriakiay obeach o eha aboxerpmBpdmenisrar yaBatianseR lis

sl P B bR R RSB s e dndmrahelionty G dsvb es

hydlfoxﬂl@.jh@alky] (0:-apedibslkyhatterd§; biryoketkyl ael hﬂﬂtﬁo(Cl 10)aryl, each
acacia, tra ﬁgnth ben oni t e,

PR TS Citr o BYRFEAIRY 0 b R fhgiye cmbodiments and
valTRI0O! €t ot AR AR Wit 1o AAIRLRS. OF Suspendi ng

agent's that may be used I nclude sod
[ﬂwﬁlbohyamiﬁyhuehbﬂuah@fﬂpstbvmﬁmboaganammﬂyawuégmnﬁﬁmﬂ

R R A e SRR
an@ﬂael@(@ 1fz)c9blah1k§meﬁtowkﬂ9ea@3 SEESStAES @Susividitbdn
cyclamate and saccharin. [0230] Particul ar exanpl es of

[UMél ti hgowvmtagon hé@acmfl thyeabgse dmbedimgde apd opyateons, Rz is
B BB ST, PR R e
hetero(Cs.12)cycloalkyl, each substltuted or unsubstltuted

[0145] In one variation of each of the above embodiments and variations, R;3 is
selected from the group consisting of hydrogen and a substituted or unsubstituted
(C-s)alkyl.

[0146] In one variation of each of the above embodiments and variations, n is selected
from the group consisting of 1, 2 and 3. In another variation of each of the above
embodiments and variations, n is 2.

[0147] In one variation of each of the above embodiments and variations, each R4 is
independently selected from the group consisting of hydrogen, hydroxyl, (C;_s)alkyl and
hydroxy(Ci.s)alkyl, each substituted or unsubstituted.

[0148] In one variation of each of the above embodiments and variations, each R;5 is
independently selected from the group consisting of hydrogen, hydroxyl, (C;_s)alkyl and
hydroxy(C,.s)alkyl, each substituted or unsubstituted.

[0149] In one variation of each of the above embodiments and variations, Ry is
selected from the group consisting of hydrogen, halo, cyano, carbonyl, (C,_s)alkyl and
(Cs.1p)cycloalkyl, each substituted or unsubstituted. In another variation of each of the

above embodiments and variations, Rj¢ is a halo.
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[0231] Particul ar exanples of organic acids that may be
used include citric and tartaric acid. [0232] Sources
wmboosasdsem di oxi de that may be used in efferveBCEN$2007/082138
conposi tions include sodi um bi carbonate and sodi um
carbonate. Coloring agents include any of the approved
[0150] t 1 i ShtNREaFatkH dRlagh FRhaRBoe MRimSNEakt YdribkiBSs, Re, is
thereof. [0233]Particul ar exanples of flavoring agents
scletied framnthe group edndisigigued dy depgom dialdk had o substitedaertuagubstituted
fr pliants such fruj.ts,.an nt hetic bl ends of L
CiBRE RS AR GlibPor BP oB MBI FubBRERy R variations,
R,{,0238H4d1or a solid dosage form the solution or
suspensi on, in for exaqple propyl ene car bonat e, o
[013d fet &mbstal gother yariatiqnaifyeaelt pithe abeve gmpbodipes ynd variations, Riey
' . Dt i Lut
s GRERHARELrbl SrlRUfE A ERORN, folp RSP ol L A1 and
(Cdi, retloslkdl, cachlubstitiiat or hosibsttnd 8 [24&;andthéOear288n ofith of the
4,4 10,545. For a. l.iquid dosage form_ the soluti.on,
abevegmodinasntni yariaFoRb, BMC%QQ%QPF%%O@ RrcPup FRppisag of hydrogen,
hal@l &BLE%NW, FE,_GalRYA bt G 8RNy AR et sfbstituted bstituted. I
: phe#réna’ceut’ |k claK?? yﬂaaccegt ab?lgﬂl%?afqlﬁit )ée carsﬁ?selrlf © e.orgl.m,Su Suied. n
a fuwtlice varidtenod cecsof the reasongd dfroentaahd virstipa, Rog is a halo.

351Al ternat.ively, . li.quid or sem.-solid,oral

10153 o FapreoH ey S ich o i g ¥ PP i biong Shifatons. cach of X,
)ngﬁpgﬁ§ﬂm@)gmgmgQ&mM@ugq§m9und or salt in vegetable

oils, glycols, triglycerides, propylene glycol esters
[0138] g. Pagsicolay bxameplesefisonwouidsasdordingde thaprasanamvicetian include,
bu%ﬁd encaps Bating these solutions or suspensions in

iy §OormEG E'gelatin capsul e shells. O her useful

f or mul at (RPF-(RBcdibgtBok 19650x586-(RaTiofo-HriodbphenlaiinoNas3-

Re 28,819 and 4, 358,603, injectables, Solutjions, and .

Enul si ons [ 0298cthd-of-diasatl.2-Avteigtrpbrirenyriandipedi-pasbersgnide;

to conposibi ' . 2 o)
(0 ComPosLoLNg, SIS AN I AL G RPTROM A2 o
general | y chadasbel,2,2 ddctoyhysitdpyuinadiaodscarbaxaradaiscul ar

'n any. CORESHEPBRAI b -1 Gr b STy o - ety

sol utions or susPERSH ONE4-t&hEohrimRdiSdb lcafloRarhRit;
sol ution or suspension in liquidprior to injection,

or as enmtH@ildnyo-4-026HcExhnphasV-ofetxyt b -aimsthylh28-dneo-
be used in conj tio ith.inj.ectabl.es according to
Uhe present | maeht tom HoPUHBIIE o AHBYHBLS | m ted o
wat er, salbryordexiodesttny BhiESL hy8fox 911N BRhothyle4-dioxo-
i nj ectabl e conpositions may al so optlonalké conpri se

m nor anount s | @83 Adirahystiopyamding-aroprboupsidgnces such

as wetti [ A€ shfyi fer :

Srabi 1120k g MR R AR SRR RS 1 234
agents, such asrahpdropyamidlie:-5-sadbrimideRicadar; sorbitan

nonol aurate, triethanal am ne ol eate and cycl odextrins.

| npl ant at(6r2dfuggodhigdorhenzlggunayr .3 dypeheaddiareak e 3.4-
h - | £ s
o ned (s KAy @obAAIAN £ cbBuRlighERog S |

al so conbtdpiladred-todogionylaiitieo )pes-dentthge?, dfdiaot 1,28,4-
conpound contai ned. i n suck renteral .conpositions is
hi ghl y dependgﬁ?ﬁﬁﬁoPﬂ@ﬂgggggfwgoﬁﬂﬁﬁ? ®t hereof, as
well as the activity of the conpound and t he needs of
the subject. [0238] Parenteral adm nistration of the
formul ati ons includes intrave S, subcutaneous and

i ntranmuscul ar adm ni strations. Preparations for
parenteral adm nistration include sterile solutions
ready for injection, sterile dry soluble products,
such as the |yophilized powders described herein,
ready to be conbined with a solvent just prior to use,
i ncl udi ng hypoderm c tablets, sterile suspensions
ready for injection, sterile dry insoluble products
ready to be conbined with a vehicle just prior to use

o, o o o s — o - - e



102391When admi ni stered i ntravenously, exanples of

suitable carriers include, but are not limted to
w@bysialsexyi cal sal i ne or phosphate buffered saP@mes2007/082138

(PBS), and sol utions containing thickening and

sol ubi lizing agents, such as glucose, polyethylene

gl ycol , angecpalepr i lanBRE)- M 4t HER SIpl AR BRE-

102401Exarrpleg§§1 oggﬁgrbna%gg%]iié%gl I yﬁkgc{:%)gt a%l Zpgar rciﬁgérs

that may opti érallilyHyaliansed i n parenteral preparations

i ncl ude, tarc not Limted to yeoys. yvehi S,
nonaqueoggE'F\}%%obﬁ'l g?Pl%fH{/ %arrﬁl%or)bsriﬁﬁ N3y aﬁﬁgl}ylfi’gf oni ¢
agents, buf f edinctBylbidxidi@nt a(1H,8E3diocasest heti cs,
suspendi ng_and di spersing agents, emul sifying agents,

sequest ePi(Rd lerrochiedaphonylagyent s Camgthormety-1,3-

phar maceut i cal 2 I . [ 0241] Exanpl es
of aqueous veﬁ!r%?tgggflﬁg?ﬁ ﬁ%ﬁgﬁﬁgﬂgﬁiﬁ be used

i ncl ude BadiRimorChl-pdbplenknjead)-HER-(Rnsthek getheyyoadetydn],3-
| sotoni c Dextrpse | njectjon terj|le Water Injection,
Dext rose and Eg%qtalaﬂﬂw%ﬁ‘e-%aﬁ@%@waﬁa

[ 0242] Exarml es no ent ehi ot 85, ty.
iy opt 1 gl Ty B e e SRRy AR A ER 2R
ori gi n, cott omgebydropyrimcior-6-ybi-2-oxeeb@dmectaic, and

peanut oil 0243 ti,m cyobi al nts in

bact eri ogf(gltlilhéor&r 'éa%lfeg?' ”&Oé}ésdﬁgg‘(ér?’ﬁﬁc?)wg'%'y be

added to par egidtRIpPiBRRRAL YOS 3HRAIdhecul arly when

the preparations are packaged in nultiple-dose

cont ai nepg2dtproHuinddelsingledna)ol . bdisetbyled4-altaxomliR 8idl e

aliquots to b%tl,ragrra\éedﬁ Fxanpl es of antinicrobial

agents that nay SHOBEY T UGE 8 enol's or cresols,

mer cur i abg4-10€n2¥thethy1pdiRamiab)- 0,8 alitt@arnbD 4-dietdry )2, 3nd

propyl p-hydroxybenzoi ¢ acid esters, thinerosal,

benzal koni um &ieBydraByHRE e frEdbREHNG/M chl or i de.

[ 0244] Exgrml fo | 18053 3t DgioKS. ]
IR Brom3 2 btﬁ%@ﬂg@é&g B§ ¥.3 &ﬁfegg% @gk'%?f’z,m

i ncl ude sodi um chl ori extrose.
buf fers that maphbdropgddidimeh-wadophosiphat e and

e e oOATORS s i Brb S B B Aot

anest hetics t hathf@bpPemieRds I Robygdgider ocai ne
hydr ochl ori de. Exaines of suspendi ng and di spersi ng

agent s t katyl fre(@-fherardgddaphehylgmirogdisdimethyl-2,4-dioxo-1,2,3,4-
car boxymet hyl cel | ul ose, hydroxypropyl mnethyl cellul ose

and pol yvi nyl ﬁ@?b%ﬂhf%md%zgﬁ%ﬁ%%%% enul si fyi ng

agents t matyl m-fﬁﬁrmﬁﬂylhﬁﬁ{o?{i%-ﬁ’%d&w@&ﬂﬁ)xgg,1,3,\4\EEN
80). A sequestering or chelating agent of netal ions

i ncl udes EDTAtctfabpdrsppiaidine &geibesylagarri ers may al so

opt i onal hncl h hol .. pol yet YCO

and pr opﬁﬂgrl] gc(éf%g@%l?tzf églrlor\%gﬁeglly ?arrr][i‘l Hslgé))l' we&lr\q}éﬂ%&g?égd léa{\)rgod 5’2’3’4'
sodi um hydr oxid@hydpgydaldie-5-cadekdategi tric acid or
lactic acid for pH adjustnent. 102461The concentration

of an i nRhet 6rCichlared-igderhspelraing) o trdinagthyre. fréioxgel .2.3.4-

adj ust ed

tetrahydropyrimidine-5-carboxylate;
N-(2-tert-butoxyethoxy)-6-(2-chloro-4-iodophenylamino)-1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
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so that an injection adm nisters a pharmaceutically

ef fective anount sufficient to produce the desired
webmsmessd ogi cal effect. The exact concentr at i BCT/0U$20aT1082138

i nhi bitor and/or dosage to be used will ultinmately

depend on the age, weight and condition of the patient

or ani mak._(ashicto 4OBUEHHeRy lhEnAIN-(2-hY¥Poxyethoxy)-1,3-dimethyl-2,4-

2008/ 140553PCT/ US2007/ 082138 [0247] Uni t-doseé

parenteral prépapaltd, éﬁstefrliﬁwdbnwpau&lagédcarfbpxam@rpoul e,

o' 2 BT EhEABe IR £ TR L 0o -

know and pr aC‘yi)ﬁﬁﬂlob(?) -1 Baligkthyl-p 024183 d- mJ2§I;4-&Maﬁ§dIﬁPyrlm1dlne-
be designed for |ocal and system c adm nistration.
Typical Iy a tA=eEi9Eamideal |y ef fective dosage is

formul at n

about 0. 1o ST TS EA Fodho S RABRRCT OBy Bo iBBbo) ) 3
nore than 1% ‘dllm\ttby‘rl 2, elidviak 2 Bhli—tbtrhlqrdr(tp:yrirﬂnélnbifﬁeairb@karnide'
tissue(s i nhi bi t or nlster d at once,

or may b@ G.ﬁv @@@romrap%p-g%?ﬁws 60(39?%%91 fapdepicaelemgiaye 3
admi ni stered gf,d¢pfes ¥ %ﬁo%(oolf B'4”E%traﬂ dré)@rﬁ'xﬂgfi%%t Qa‘i’ﬂ'oxamlde
that the precise dosage a duratio treatnment w |

be a funét(Bffruom 4tlh®plhen§damum)@f (Mﬂlrexymepmm@dsdlmedryl -2,4-
is parenterall |stere t he .carri er, and.ot her

var b abl 65 t hatlly beddsrapareRmuiRr T SRS ng

known t e%I(QIIQucRBMLfb@QIBFf‘e ?Ianﬁﬁ{o)eﬂﬁfdﬁﬁ&hﬁlts ekt Msdthzole-3-
Vivo or in vitro test is to be noted that
concentrati onsarhnmylhrymgémvdl 44éH, 3ﬂriia)ydlalllfz;o vary with

t he age | ndi v4 eat r
under ot ogd St AR PEH R sl LI PE s tmy Bui e b2 3%

dosage regi mepsrafPdropR@didin5he)- %kdﬁdeﬁda@ﬁef tine
according to the 1ndividual need and the professional

j udgnent odE-Rlwgorfeiodgpheanismine 4- hﬁgdreaﬁylgqmé@ l{ding-prgarbonyl)-
concent rat | on FangsaouipiuBRRA AR ATRGORENTE. 10d (6
be exenpbalyFlasrd- 4arodopt&&1ylanhmjd]eﬁ-dtmethym - dﬁdm-Ne(@p{pyrrohdin-

or practice of d formul ations. [0249] Th
i nhi bi tor may! a@k%ﬁhf?ﬁe ‘betrahpandEpding - %rP@fﬁn% & or
ot her sui¢)allg sLBMNuRKyIRYxPes-ELAL¥BI4-ZREph: 94‘%1996‘)9?33

more sol ubl e ‘activé product’ or to produce a pro rug.
The form of t Idenertbﬁtﬂ 4-drogront, &,Bﬂftetr@llepieijsmupmn -Sacarboxamide;

i i st NP B ante DA ol T 2y By RS B RRB b 2.4

the sel ected @miblier 3q[teﬁfzﬁ{ydﬁdﬁrlm_mﬁe-@f-éa@ls‘dﬁaﬁﬁde
concentration is sufficient for ameliorati ng t he

synpt ons (Rr-64(hé-Riflyemstiatophenyianinghl- B - dikpdiox ypopgxy)-1,3-
det ined. L T f

i ﬁeeLTeggn . ﬁ\?@%b}(ll #Ra %10 V\J‘Ijg gsﬁlb%ggl%%lrﬁy%ér? Swﬁ&qﬁox%mlde
| yophi I'i zE?)dN;(Q\z&demdrdemboﬁ;@m (mﬂﬁ@@omﬁaﬁbph&@mnﬁ@@ 1,3-
adm ni stration, as sol utions, emrul sions and ot her

m xtures. The }%bﬂrq ‘ﬂ‘iiéﬁioplo%ér@“hl%ﬁir%ly§’émé’é‘e'5 -carboxamide;
f or mul at

| yophi I i @dﬁé%%"@mﬁ%’?& %%%?y é?‘?%y% fie ssyg‘ih\?%lé‘mt“ho% 1.3
conmpound i n adsodhylf, pdasphia?.8,btafrblerdreirimidime-5-carboxamide;
cont ai ni n se or  other sui | e excipient
slmseque@ @fﬁﬁ*f%t)%rlpmp&ﬁmslﬁm&fo %EQ SEMHI TS PFROK Blakd-

by ['yophili ZaH{rﬁ’&hﬁ@@fdw%&alng§r4dteﬁ%¥di'r$ﬁ diﬁ@%rf)&amlde;
those of skill in thé art provides the desired

formul ation. Briefly, the Iyog%:llzed pomder may
optionally be prepared by dissol ving dextrose,

sorbitol, fructose, corn syrup, xylitol, glycerin,

gl ucose, sucrose or other suitable agent, about 1-20%
preferably about 5 to 15% in a suitable buffer, such

as citrate, sodiumor potassium phosphate or other

such buffer known to those of skill in the art at,
typically, about neutral pH Then, a MEK inhibitor is
added to the resultlng n1xture preferably above ‘room

e Y o - g, NN S ~



10252] The conpounds of the present invention may al so

be adm ni stered as topical mxtures. Topical m xtures
woreyshesssed for | ocal and system ¢ adm ni st r ap@DUS200T1€82138

resulting m xture may be a sol ution, suspension,

enul si ons or the Iike and are fornul ated as creans,

gel s, oi pR)1END.S.DiEIHloSA-RMOph SR InONR-(28- &lﬂ%lﬁr%xypropoxy) 1,3-
| oti ons, SUSpenSI ons, t [ nCPUf es, past es,

aerosols, irr dgmthjdn'&s4 dgq;qpalygﬁ %@gy@gimmmgdmed -carboxamide;
bandages I ches, ofr. t.h ar fo ns
sui tabl e f(geét{m i+ PO phedl laﬁrﬂnsla) (9 mféﬁ %fz_‘}{ethyl 2,4-

i nhibitors mayhdsta 1pr Mbﬁit@dr@@rﬂﬁﬂﬁé—@k&‘arﬁcﬁdanﬁ&@l cal
application, such as by inhalation (see,

Nos. 4, 0M4(Zraginopthylre; (%@gor%ﬁdod&ph@wlwm) \hﬁ'r@ﬁlethyl -2,4-
d b l.s | f
troat mont of | arParaat ors R M ns bRltaRs 1 !
ast hma) . 6¥Redeorber-ivdbpticnphmifior |, 2dihethgt 5-gtipanzinhe-1t he

respiratory tract can be int of an aerosol or
sol ution for &% %’Hdmyflg}ldmﬁrzjg(iHé?ﬁn%?%l ne powder for

i nsuf f | aki n | .
carri or - e IudbRCRABcPLERRY PLUAR AL boRelAne L
of the fornul aanbomyIWIJSI-dlnyepjlydmlrinyldimaW(diHa?d‘é)b@me of

| ess tha m cron r.a s than 1 ron
102541Th i §bw§f‘wﬁwgwt3&§ Y oA AR 3 -Figgen 2.4
or topical appliaaad Ibgyhmﬁw:s@&bﬁ@ydrag@é cal

application to the skin and mucous nmenbranes, such as

in the efbenyil A-tid-6-Gr fvasp-4gietispheay eamng)- lamgthybRidedigxo-
and for appli t he eve,.or -for traci stemal or
i ntraspi nal g%p ?é% a’%g Op% ldl%ﬁ = CarbOX?l {ratl on is

cont enpl at-@dtcttutdyRihosdR)- B%{hyd-ﬁl-(lzlfﬁfo)(o-&ﬁddcﬁ}ih%ﬁ)ylﬁmfno) 1-
adm nistration to the eyes or nucosa,

i nhal ation t h&weapilest-diRgediZ, %61t@rf4haﬁgopa¥m11¢iae-§/@&rboxarmde
inhibito ]
phar macegt@éa §/?g}:l{):ﬂé {gﬂggﬁ&%a%gfﬁgnlﬁ n%ﬁyeth%}g 1-methyl
adm ni st er ed. 2HBedioxb-a12i, bmsetfahyd@memmanmﬁ&arbo&amlde

Admi ni st ti ns endJ upo d| S ate
bei ng t r %‘Lﬁe@rage T ﬁpgreq ﬁ‘y?gucﬁsfoé%'
t opi cal appl ' @@tj @@etra%&%%%f@ﬁe-@-%%@?lateand rectal
admi ni stration, may al 5o be used. For exanple

phar mac et Qetait- -ldsagthokp)- trethiybH-(2 ghioas- Adddaphicsylaminiopsd-

System o ef t BRI 4PN ch b Gy AP BTt -iapmide

mean sol i d:thedd-e5 ffiefo-4- [b%i@bﬁén@[hnhﬁéﬂNt(Q%yﬁﬁﬁ@élﬂﬁbkﬂaI-rnethyl-
nelt or soften at body tenperature rel easing one or

mor e phar macoPdgliest-ly. of- tthéyérpemmhm §-caboxymide;
| ngr edi e%éﬁyl %)h(? OthIIO&:O% Q&?%ﬁtla(gllugro%e }13 %?eiﬂpyelézA-

utilized Inh-rec 03|tor es ases or

and agents todfoabsle2, Bh&eﬁﬁiyﬁtd}@rlﬂﬁdlﬂbé fxieoxglas of
bases i ncl ude cocoa butter (thcobronma oil

gl ycer i n{geNal{3:4; dll@ﬁ%b%ﬁ;@w% drokpmst Lﬁézéhvgbg)
d
i ot yoer: dea P pap Y Re Pl MISmERl Al e 4 digro-1.23.4-

vari ous basesKmayy&apwmﬁdmxﬁgemmSXMn@aa|se the nelting
poi nt of suppositories include spernmaceti and wax.
Rectal suppositories may be prepared either by the
conpressed nethod or by nol ding. The typical weight of
a rectal suppository is about 2 to 3 gm Tablets and
capsul es for rectal adm nistratj on may be manufact ured
usi ng the sane pharnaceuticalﬁ%iacceptable subst ance
and by the same nethods as for fornulations for ora
adm ni stration. Exanples of Formulations [0256] The
followi ng are particul ar exanples of oral, intravenous
and tablet fornulations that may optionally be used

wi th conmpounds of the present invention. It is noted
that these formulations may be varied depending on the
particul ar conpound bei ng used and the indication for



Citric Acid Monohydratc Sodi um Hydroxi de Fl avori ng
Water 10-100 ng 105 ng 18 ng g.s. to 100 nL

WO MDBRAUVBROUS FORMULATI ON Conpound of the PresBrit/us2007/082138
I nventi on Dextrose Monohydratc Citric Acid Monohydrate
Sodi um Hydr oxi de Water for Injection 0.1-10 ng Q.s.

to make (RPENORIXDIhyARFBropoxy)-6-(2-fluoro-4-iodophenylamino)-1-
(fluoromethyl)-3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-
carboxamide;
6-(2-Fluoro-4-iodophenylamino)-N-(2-hydroxyethyl)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-Fluoro-4-iodo-phenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidine-5-carboxylic acid ((R)-2,4-dihydroxy-
butoxy)-amide;
6-(2-Fluoro-4-iodo-phenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidine-5-carboxylic acid ((S)-2,4-dihydroxy-
butoxy)-amide;
6-(2-Fluoro-4-iodo-phenylamino)-5-(3-hydroxy-azetidine-1-carbonyl)-1,3-
dimethyl-1H-pyrimidine-2,4-dione;
6-(4-bromo-2-chlorophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(4-bromo-2-methylphenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(4-cthynyl-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(4-cyclopropyl-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-fluoro-4-(methylcarbamoyl)phenylamino)-N-(2-hydroxyethoxy)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
3-cyclopropyl-6-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-
methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-3-(2-hydroxyethyl)-
I-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
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0.18 ng g.s. to 1 0 nL TABLET FORMJLATI ON Conpound of

the Present Inventionl% M crocrystalline Cell ul ose73%
wEL@an#0553Aci d25% Col | oi dal Silical% Kits ConprPGI/nsRoNE#S$2138

I nhi bitors 102571The invention is also directed to

kits and other articles of manufacture for treating

di seases 3E{§S(Qﬁﬂleaﬁ}ﬂgmmo?é"ﬂh}MEK‘(ZJﬂuok@MiQ&@%.e Na@hino)-N-(2-

di seases arc intended to cover all conditions for

whi ch t he MEKhpdresesthoxaatlimethyl-2.KHatioxoh3 bietieBydropyrinaidine-

pat hol ogy and/.or. .S t onol ogy of the condition.

10258] I n one gﬁﬁgﬁ%%ghef a kit is provided that

conpri ses-(2-LeP-asbddphbnd &iiHo)-9 |3 ginkthyll eas(tl -@&8yIpiperidin-4-

i nhibitor of the Present i nvention in conbination with

i nstructions. YAethorg2.dedioxns, 2 e tatiglly drgpwimigine-5-

di sease state_ f@r which the conposition is to be

adm ni stered, storage information, dosing infornmation

and/ or i A92#(Rgtinonisyl sreg@ydhoxy)dvow k6-(Adnoir-4iciophdiglamino)-

conposi tion. e kit may also c ri.se packagi ng
materials. Thl’ﬁﬁgfggﬁﬁ6“WﬁF@ﬁ%%ﬂEHQ§*@8W§ri§e a
contai neN-%;glﬁ?ﬂ?%ﬁl@@rﬂﬁkﬁo-@@i%%eh}zﬁg%%géﬂ%-ﬁirﬁetﬁ%yz,ﬁ-dioxo-

al so optio y conprise additiona onents, suc
as syringes f &2,3¢httrhgdnopyionliod-5Sichboganplesi ti on. The

ki t [ t.h it j i ngl i pl
dose T or K954 PIPr BT Halo G HERE Y Ei oy LB by
manuf act ure i g 4pdig¥s-d2®B 4 hafahG@IPYHSRAnA S CaBRShIdeOfhd
conprising at |east one inhibitor of the present

i nvent i of-(rilupseitiedapherny laiine ) Zekiawitng-Nriaxetanal-31)-2rhdioxo-
packagi ng mater,i gl onpri se accont aji ner for
housi ng t he Cgﬁ%ﬁéfgg%x&vﬁﬁgﬂgﬁ% gf%@ Xﬁgyﬁbptionally
conprise a label indicating the disease state for

ich the conposition is to be adm ni stered, storage

[01?5%} or FEIadher CHOSHRENTTRBIGHATCSHIP ik 8f ermRaysty treprdpgto the
AL R M Ash ol comost 1 on The
such as ¢§)-Na@gsdihpdroagibpoxst)ta@i-fdwore#-ibliephenylamino)-1,3-
comost 10 e KL T SO g e comeslion Lo
the packaqbfofabicHheHAglidol iRy @O iy S0ditethyl-2.4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
(R)-6-(2-chloro-4-iodophenylamino)-N-(2,3-dihydroxypropoxy)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
N-(1,3-dihydroxypropan-2-yloxy)-6-(2-fluoro-4-iodophenylamino)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
and
N-(2-hydroxyethoxy)-6-(4-iodo-2-methylphenylamino)-1,3-dimethyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.

71



according to the present invention may forma

plurality of divided containers such as a divided
whotshesss a divided foil packet. The cont ai nePCTES200B082138

in any conventional shape or formas known in the art

which is made of a pharmaceutically acceptable
[01%8] er i@k notk@th2XRBNHoBnPATRhe PlesGRIHRAASHMRPXe irfthe forrn of a

gl ass or plastic bottle or jar, a re-sealable bag (fo
phmn@lt@ally eccsplablesaltybighyidrolyeble eﬂmreblghfcbplypﬂde @mdﬁ
blohxgro vyzaglglcar (ré)lglgls §0q?at1t%,rhél?{r2?t% ar %rgarugftherﬁ%fr e rlexarnple the
corﬂﬁ@lﬁfddjpﬂlgnzil@ @nifgiBeap ewlistituchchedy tenvetitde ﬁﬂﬂba k@ lifferent

is enmployed will depend on the exact dosage form
subsgipsntegh af ahydieaepl e a conventional cardboard box
| d [

0388 ohidP SuRPRERY b B REOMEPRTLE bl hixture of
stemormmema br tharotmourseciay ogaphtiera $ingla serdaigoencpackage to

rket a S|n |.e dosage for For exanple, tablets nma
[01531 coﬁhapﬁtéal iipveRtigy alsp grqy ?ﬁ,ﬁs aj pharrpacepiyl eeﬁmltﬂf@dcon}{pﬂsmg
as Mﬂ 3R iRerB@¥nt ok éﬁ)ﬂh& chtomn td ady-Wdes: Aot Eﬁl‘b@@iﬁlents and

for the adm nistration of separ at e conmponents.
vatkdttonf.ohmonepaptaqui aroatiatmdny tlwobmmnoaxyleo usa yelefotrivgation adapted for

oraz PE an a%%flggggg nl:reg Ip%él%tl ; gafu%rt%?ll %e %glra%?%’gt g 1rseaq1qu1d formulation
adagfte?ﬁ o Sfamﬁﬁmﬁﬁ@raﬁ@ﬁ e @it @h&theﬁfa@h&ﬂdf‘dﬁhﬁﬁ&f &tk @mposition is a

fferent dosage intervals, or when titration of the
tabilqid i stdbinothes ppdicelat wargftionhiic comppsiten bre ligidiesinplagiopypdapted

SCL hyS|C|an 1026110ne particul ar
1b§?]fnﬁﬁg'%Pnnmcgwpaccordlng to the present invention is
[01585 0- Cahdorlbr I its b§ecBAkre iBbiovided apmakiacdl€calebmpdyimn
i n_the packaging industry and are being w dely used
COMPFiSipg a COHRPREY] %goréfngﬁﬁ aPyapeot the &PO‘(?rﬁmeﬂiéi@@ﬁé apchyHations,
t

whge"flxmrhgl Fﬁmpggﬁgﬁ' sza%la}?t@@ ‘flos ha!gg%lﬁlgtifﬁr é]] bSH Tt e se&%&bﬁrom the group
comnsirti@p iofl brad:l@yperradenaﬂlyhnaaﬁ mdneaﬂy,anm\&ﬁem@;b litraarterially,

trans t. plastic mater the Cka
. s sgudly. dptenyse yurﬁth%Jli% t%rl % H}tﬂ% s
li 65%?1%$I§e§1a m}é@atfoheva%ﬁﬁa@ly?‘fﬂ@a§m&?lﬁlotlla'16‘&{1'1 Mél%%l' (fo’J‘QlaﬁIp‘ie by

or capsules to be packed or may have the size and
catbttaper &t@lt)asdmutmd@tsa rmtaadwloealbfabitlealslcahdymndoap@hb@zﬂy

01581 PP B netSlaspiin - B flef EREEpSHThE « ofBSitha of

any 8hB$f tHEhdovelehnftodRdrey il variatis2 h8dlind@adtivht whit® comprise one or
plastic foil at the face of the foil which is opposite

mop¢ fyins leé infprneation spleptad filentthe gralpropesissofiipdigatingrngigoase state
for'sox‘rZhal egl%séghltgoflflgﬁ slt\g;z)l %Eh%lm‘gte%a ps?fgtlagec' 1n%1%1c?tlgg fgtj tﬁ% %I&lgosmon
dodiBE BES@MDA NG ﬁﬁtrhh%n}@ kregikdifg howlto addinidie thh eshposition. In one

Preferably the strength of the sheet is such that the
parttlabharewla@mdaﬁ liicempisgs thecompaypddn £ nyHiinladoss fosner
R eI e g R S S T
comprisihga cempsnd offuay babbetheabovapsbddmests amhea‘idnienS' and

renpved Vi ido enlng [ 0262]. Anot her . speci fi
pa%%e&.%?ﬁﬁ%f R prigi g dom thy @ﬁlé%é%% MAEER LTRSS d container for
h019§11§g3§1@ %@mb&?ﬂdj ahlove g%r%ﬁlap%na@ffonath& 'cgl?cain@r EprRkd 8 Tatef

their intended use. Preferably, the dispenser is

equi pped with a nenory-aid, s s to further

facilitate conpliance with theregi nen. An exanpl e of

such a nmenory-aid is a nechani cal counter that

i ndi cates the nunber of daily doses that has been

di spensed. Anot her exanple of such a nenory-aid is a

battery-powered mcro-chip nenory coupled with a

liquid crystal readout, or audible rem nder signa

whi ch, for exanple, reads out the date that the | ast

dally dose has been t aken and/ or ren1nds one when t he

o - . T -~ . a P T



state conprising treating cells with a conpound

according to the present invention in conbination with
waeoansissprol i ferati ve agent, wherein the cel | BCEHUS2007/082138

treated with the conpound according to the present

i nvention before, at the sane tinme, and/or after the
ind%ﬂﬁhgoﬁéSrﬁbﬁﬁ&&@b&kbhﬂkﬁ%@@&&ﬁmﬁﬁ bf £813¢dsY StaRABA hich the

referred to herein as combination therapy. It is noted
compexndtip npqradminstereth stosapsrinfopasivrme dasing ndernasion ehd/or ed
. 1o herein as sequential thera even if the agent .
inst e Gedhadlfie RESHE Py grdbs B ol dn b SeREIOH The aicte of
ma@efibiuR@Edroptiseh dicapyhposnd it £mdRld ose dyed. When agents

are adm ni stered before or after each other o
[016d b quéne fther pbitagspyctadheie iy pragidamh agharapeutig aigthodgomprising

i i : ‘o
LB Sh EP  Ro CORIRAAIEL R s o
subjedth MEK i nhibitors include, but are not limted to,

anti cancer, agents, al kyl ating agents, antjibjotic )
lﬂléng In a@&qr&gf%m%, rit B0V Eﬁdﬂ%ihmga%ﬂ@}tmg a Mitogen-
Acﬁlggfg&? Efkﬁiﬂl Y@gas@gﬁgg?' coﬁﬁb‘ijisgﬂg%ﬁﬁ nPHE MBK with a compound of any

ylatin nts are pol yfuncti onal conpounds
on¢ bthe bboe dohtmdabénts anyd vayiasiohst i t ut e al kyl groups for

rogen .i ons. | e f al kyl at.i agent s.i.ncl.ude, .
0B e HGROR T Bp e e Tt BEtchs ahoral it Pogadtogen-
ActiVsib@Pbicin Kiflase ¢ MIEXKahipeising cﬁﬁﬁh%@@&‘ﬁﬁ&ﬁf@ df@ny one of the above

I fosfam de, nechl oret ham ne,” nel phal an, uracil
empodimenty)and yziipticisie e pesent in hsdyeqia) ordgr teyinhiRitkbhMEK in vivo.

fonat es..(e. 8. busulfan). nitrosoureas o T
03} a7} Rl ol RPRES B o LB R duBuitpe Mitogen-
Actl kyd Biot¢ig Kages (FHK dohiditigndmitisedhdafirdl Comdoghd to a subject

procar bazi ne), platinum conpounds (carboplastin and .
thag sqemeriad)in Vivedee seepfdempeundaberalt n sriosd sapaynd inhibits the

. . r ,

L R S U P
embodineatsand variadhnse positively charged ion that attach

tQ susceptj bl e.nucleic_aci.ds and proteins, leading to
10%95) i%f’%heérfgé ESngfity @Pfed%pwva@&@ﬁwgﬁ%f Feingd fscase statc
fortIGERR WIitd¥eh iR Gred PMEKIni GRARI MEK PBY s&@esaa!cﬁyﬂtf‘iﬂaf‘@ontributes

agent may have therapeutic synergistic effects on '
to thapetplogydndedswepteindbgyaff tlecdiscass state it ewbthad donirsse causing

chenot apeuti ¢ ,agents. ] 0268] Anti biotic ents arc a_ .
o MO 85 Ot of HESBRFSernbfRERS A Rifrtios R yseib o Subjecr
in @ﬂk&d@b@ﬁdaﬁ? B cta MeHunt ERlthOMs@fe fateur al  product s.

Exanpl es of antibiotic agents include, but are not

[0166hi t dnlyet@nothat ¢fritscappedth dierg 8. ngoviderkomghiodiod treating a disease

staaﬁf?ﬂgfia%ég:qaglgﬂg %ezgzjkgt?r\]«balttef;dnlg}‘g}e:;{g %En%g‘% g\l(/)lﬁyK? ﬁ}g?sesses activity that
corllEiblite BiE biholkl aad/onyeiptorhbREe ofifiel diicatd fataghvhithod
interferes. with cell growth by targeting di fferent
corpprisipg adminisisFgesrnapound of anaeRs & theptaye gaipedinads ade
i ' : ith:t 1t .
w00 8L e R, LD o MR L 0E AL B
cffaaivievwenobDor Wi diseabestals. t 0 DNA strand sci ssi ons.

BLeonycin is neral | el i.eved. to chel ate iraon and
10903F o T ﬂg@ﬂ Sgﬁwpeﬁ%ﬁﬁ%& 1 mﬂwéiﬁg B FRTOR fdisains psege siate
for%fzohi%Mifd%‘éﬁlA&ivﬁfeﬂ PRSleR ARSI QNEE IR Shs6&bds aséﬁafft;hthgt contributes

nbi nati on therapy including a i nhi bitor "and an
anti biotic agent may have theggpeutic synergi stic
effects on cancer and reduce sides affects associ at ed
wi th these chenot herapeutic agents.
[ 0269] Anti net abol i ¢ agents are a group of drugs that
interfere with nmetabolic processes vital to the
physi ol ogy and proliferation of cancer cells. Actively
proliferating cancer cells require continuous
synthesis of large quantities of nucleic acids,
proteins, lipids, and other vital cellular

T L T T - o " T T T L I L L "



when used al one or in conbination with chenotherapy

and/ or radi ot herapy. Exanpl es of biologic agents
w0 pooBaeEs3 but are not limted to, inmuno-nodul BET/IISR007/082138

proteins such as cytoki nes, nonocl onal antibodies

agai nst tunor antigens, tunor suppressor genes, and
to ﬁla%ﬁﬁamo\g%ﬁa/@%mﬁeﬁ%w@tdf% dif@sapite! e nitdhdcomnYisthg

bitof and a biol ogi ¢ agent may have therapeutic

ad@ymmrglga figst edrfieaiind to A selingdhat ivetiaaded iheévaata sspendscompound
WhBI(‘)etl |Sé‘$0% ocgfc’ni)%gé(? 1nE1L1|:)1ts thegﬁ%fKC i Vé\%n 61% s I%Ohﬁiddthat%ge cornpounds of

assocCl a

theqhesmt hesapauhichbage rﬁtrst 0t 063 QYipiiiieS possess
prof ound i munonodul atory activity. Sone cytokin

(016§t dsonayasiepenR pach of e abovemetiors ihie digeasyate is (selected from
t
5 ALY SRR AU RS PEEL 0 R, o

celirdiaisitaighgric,graatreatéd, Ibraaax héadomkamalnmdasy alvhdan, prostate,
mal i gnant ne) ano is a T-ce ctor
colpgtals ciqeamPdapsop agrsat fqsticha . gy%%Ol%fﬁﬁh%f%@%@?@@eﬂ non-
e
canEgtfoiug ﬁ%@é}gfo\fl rgtm\}éecg}gﬁggfrg %Ib%, |5 I‘Egl?g SIJ HglgleHf the¥Ein (e.g.,
psar'eﬂsis) mestiéresie danidrivenes presgonsecttivphy dBBH))i panvatagitis; kidney
bet ween sel f .and. non es .of lnterl ki ns
st DRy R OB 81N RCLE AT IEERN oot RE QRS B
vadcRlgbilis R dh @g@ne@f@t(e %‘ ﬂlrﬁ&dm%ﬁ» chd¥isehd By dchtorit birfmmatory
and |nterIeu in 4 |nterIeuk|n 12 (IL-12).
disgore pydl atﬂrémﬂreattgmi g ﬂtleopéhmwéer@m nn@%nmeﬂom @m@ lsuimeywe gkin
dlSGaSt h 0 erl a I?a! 1 act IaVI t ?6‘1' (? O(Lat Ii]e % nd/ a
PRI s 2 SE s R o e s radirmay abaliR, b AP
retﬁh@ﬁﬁﬁﬁ bf pleatdturagtdgeirttcd@aicu il dogoyrasioh, bn@ndioma, glioma,
hemat ol ogi ¢ mal i gnancies, the |later appearing to be
melpiac KRERIST 'y sa e @Ii%vaﬂfldéorse}salw PeareRticnB®siaieatolpaynd
c
epllagoseg ga;/t%cg %%%H?h eh&él[;( %ﬂ%nﬁ)t%@i oéﬂlj]p#? {on 1ﬁﬁ1|r§5jﬂlemyocard1al
1nﬂmetmm enpbstarkic ind idlanmmatosy afrtlmmls) @qﬁlc sﬂindﬂﬁl eﬁl mtdisted iscases
t.oki nes i ncl ude, are not ted t
m%&vemewmgwawﬂtbs K raleste. %f megar%vsemlm of oggp transplant
re thﬁﬁuét‘aﬁ%lesus A8 HRBRRIRD gssgry{h%ﬁfawsﬁmulﬁm sclyb%ﬁeand
cytoklnes may be used in conjunction Wt
rhauntaidil eshritisg; ateerasderosigrobibgroapy kerntdoeede rvymmpsouogrowth factor

ci 0276] Qt her i mmuno- nodul ating agents ot her
@%ﬁh @%%%k%dﬁ% y al so be used in conjunction with a
[()IMEK | LAV @ v akiSidn dT ALK oRIAB AbHRI mEtBbds, BfcVtbgen-Activated
l'es of such i muno-nodul ati ng agents incl ude,

but
Prcml@ra@@sel(Mﬁli)eld MIEK babi stilkgnother meatienaferehof the above rnethods

SR ?’ﬂq ﬁ%?(fctl ng oct apepti de
the ]ﬁ}/t?&n t%at eoperi %Eé @\?E@ég naturally occurring
[01l’vol rmneammto@as aﬁpeﬁts th@&ﬁ? prdvitedlaanetho @of inbidtigSan

ai nst _tunor antlgens are anti bodies eljcited against

Exg?ﬁqllg@ﬁ Begl*lﬁ‘qeé &Jpape l§§ RK) FOMBIISIE éq;lga%{mg);he ERK with a compound
ﬁygy fi anpl e, nonocl ona

Of% t.&gﬁe&&é o Oa%%?&gﬁﬁrgﬁ?ﬁgﬁﬁab) is rai sed agai nst

[017afran Iregtil Harotiedr of itowdpkects abtieris pevefet anzethédbinhibitatg i s

over e essed .i east .t.unors.incl udi

Exfragclisfes fegupfeg &Q{l Zﬁ%@b CoPpEsIag U ‘oFPTRouRgERS any of the
protein is associated with nore aggressive di sease and
poorer prognosis in the clinic. HERCEPTINO i s used as
a single agent for the treat mept of patients with
nmet astati c breast cancer whose tunors over express the
HER2 protein. Conbination therapy including MEK
i nhi bi tor and HERCEPTI Ng may have therapeutic
synergistic effects on tunors, especially on
netastati c cancers. [0278] Anot her exanpl e of
nonocl onal anti bodi es agai nst tunor antigens is
RI TUXAN(r) (Rituximab) that is raised agai nst CD20 on
Iynphona cells and selectlvely deplete nor mal and

P, o "~ o ~ I "1 INZARKN 17 -




[ 0279] Tunor suppressor genes are genes that function
to inhibit the cell growh and division cycles, thus
wee@senssng t he devel opnent of neopl asia. Mit ap@DUS200TI082138
tunor suppressor genes cause the cell to ignore one or
nore of the conponents of the network of inhibitory
abSJeAMoAimAH EEEOV Ao YD ePréschtilaubfRECK oP®irté Mhdifthe ERK in
resulting in a higher rate of controlled cell
vivgr owt h- cancer . Exanpl es of the tunor suppressor genes

[“ﬁgfl ugey thtq}ar% I | m ted. toOTg)P - 4, N'czif%’mhl\{)mng

Extrﬁ]déﬂlhlé@ Repilaed rmmat(ERKq aﬁﬁlﬁﬁmﬁg ddlﬁﬁﬁétd:rﬁig&ﬂﬁfss codrfipdund to a
cytopl asmc pathway that inhibits cell division. NF-1
subjesd dat fsoongeridonzetie to lecangtiopipoyndysercy thy segond spmpound
t
ine 1Y B BR300 Bl e sbrirubd KAy 8 ol o RRHISL B A Rny of the
abm@lnﬁ)odlrhﬁmkam‘mnahﬁng encodes a nucl ear protein that

i.S. 1 nyolved jn ntningjona, ch noma, and epen na
101731 ¢ hin ﬂl&r%@gogg?gkhsﬁiﬂowsne mqfeolﬁxtf%gﬂ'gﬁégiﬂl@%y o Rinage
(EI@K? |s@8K Pr A flothek Bafiatlon o tIBIRN e hIMHJRL LRE EQ{racféﬁlu ar Regulated

l'e. RBis involved in retinoblastona as we
KlﬂmnéERIﬁD&dﬂéKZ smal | cell lung and breast cancer. P53

g R S L R S B b RS

forl Wwhit1PH ﬂﬂltétfbnein WS- BE&RScofriiAdias it palologysardtal M@tbmology
in Wlnms tunor of the kidneys. BRCAL is involved in

of thleéiamseaaﬁaie ovhrding fgaremple, methnBREnIungscangetoreler canger and
ol £ast. .cancer. The tunor suppressor gene can be

htrans e¥p(—s>d into the tunor cells where it exerts its
[0X78[Or LS stlpaisisdr B it bipetisohs prdsoithhviative relitbefoany use of a

i ncluding a MEK inhibitor and a tunopr suppressor may
cornawdtqf@rlwéﬁﬁa@%@%b@l@ﬁmé apd Vadationgps baﬁi@ﬁ%m

fe

078] . 1106 shoRER At B, Mo hy AR Gok R0 Mg P
comp@mdfaccmdmgun any eﬁepohﬁe ab@vet dmit@idsmerv sitd @afrlaoam:mrthe

vagcci nes. unde, arc and devel o n cl. | .cal
MaPRIGSIUES af BMEdE P@e e aawog%rﬁ & th?fot ingsg (MEK).
[0 157t7[ UCTYL @ftHek oﬁlts &éﬁ)@&t?'tﬂépre%}ﬁ YRS reGRENB YA RIE3)compound

whi ch are present on tumor cells and relatively absent
acqordidg i aiysdnedf tire aborverainbodinicsts aBy vaiiatians iofhehramidacture of a

fairl ' to.the t 11, TAAs '
mep e lor bk Syseerna eB et Bshe etk ekt R K hase
(M@K%tpb's;kiéﬁde@ RetiviRyaiR! @n@fbufedAS theattéltesy dadtor @frtﬁ?ﬁ)@f{ology of the

limted to gangliosidcs (GW), prostate speci
disggreisén (PSA), al phaf et oprotein (AFP),
ci ¥ ed
[01?%110 e?rg ﬁgﬁ %yug‘[i]ﬁ% of? 1[951 g@%&%@ese(n‘? 1nQ7%Ht on %Paxesct? tl?ei use of a
cogp&ind aecordfi tp aﬁy bﬁ@@f t<ha ab&fe eﬁﬂbodﬁfﬁétﬁm OB ABHOR mttB@I
anti gens_ ( MART- MACE 1, 3 tyrosi nase)
maaafﬁmur%faa/mﬁ%a@@l&p pifreafing hﬁ@%@@eraW@ré@M Ranggeatitis; kidney
.t |
iR R R B PR PRI TRE: FELARP
vadcspgetaisaugneioperichs; asthmnecnespondentoaxisiasd sdptiashbaks
of adjuvants include, but are not |limted to, bacillus
Cal nette-CGuerin (BCG, endotoxin |Iipopolysaccharides,
keyhol e i npet henocyanin (GKLH), interl eukin-2
(IL-2), granul ocyte-nacrophage col ony-stinul ati ng
factor (GW CSF) and cytoxan, not her apeuti ¢ agent
which is believe to reduce tunor-induced suppression
when given in | ow doses. [0283] Furt her exanpl es of
t herapeutic agents that may be used in conbination
with MEK inhibitors include, but are not limted to,
P13/ Akt signaling inhibitors. Exanples of P13/ Akt
inhibitors that may be used in conbination with MEK
i nhibitors include, but are not limted to, human
epi der mal ‘growt h h fact or receptor (HER2) i nhi bitors.

p— -,



i nvention have atons with |inkages to other atons that
confer a particular stereochemstry to the conpound
w@ 200g/14056hi ral centers). It is recogni zed thatPCT/US2007/082138
synt hesi s of conpounds according to the present
invention may result in the creation of m xtures of
SaH$, THRIraRs, éiId?Pﬁﬂir%?ﬁTEf SIEK IfhipitPaNt i oners and
di‘ast er eoner s ess a particular stereochemstry is
[01F8¢&ci 1t séduldrtecrﬁqogmzoeh tl@t the C@mppgudsobfnthe prgsemt egntion may be

ere stere
ref 8 oRp Bl oBinifiSfistih UBRR BRI, Rl FLEPG AR i are
corflictE@ irevitvo $it6 HRdosPIRNEs Gfthe ?fé@m nhxfdantlbhe Bdértexam@le, it is within
exanple, a racem c m xture of a conpound may be
therssapg @fthawrehens mnvsptioe i) qopvest fhexﬁénrp@%qlswfﬁbe Blgeyyt ivgntion into
an%&%gbé}l gxg'h%rfgﬂnngm}%L ?hﬁﬁ%&ggﬁé%'pg a %&B;ér% 5 ¢ d'&{?sged from various
orgaaicamedrindrpgnio pchd@ add tyasmmelcecsrdmde@wﬂr procddussoediblbiosvn in the
conplexes may al so be used to resolve enantioners
art (e.qg., crystalline diastereoisoneric salts).
[01@‘0?lSt Wl&’éﬁf{ﬁé §orh1¥cﬁing§%f‘bﬁe 'b?éé@nﬁﬁ%ﬂtl%h ‘gﬁééeys st ?J&E Yform, the
physi cal properties ting points ng
comppountds carsbé¢ piigphricd aes phareractutwaﬂy acogp@ble aanbladcclamntsalt by reacting

sep t ed t,akij advant of t e. .
theifF & hasy FR APt oy R e AR A st AR jporeanic or
orda¥Ri &, kY., D§ dRRRRIRG6h @syh}@%c%ﬂﬁidégﬁﬁﬂmoﬁﬁd@Ylydr01od1de other
separatlon/resolutlon t echni ques based upon
mlrﬁrﬂlr astdsraod éhquhcowtsmndmg %alts Audhpseulfete aiiiretd, phesphatpcicomnd
alk [ r%QIQOI e as € useqf ! 0 r e oelnvsulf nate and
<t FEBPEE SSW%oun romt elr PECCE M %t ur e

bet%ﬁeéﬂﬁoﬁzﬁbf%dldﬂlei @eganile&ma;eﬁldm &rfepdrling S2btugdh dslacctate,
WI en, Enantloners Racemat es and Resol utions, John

tarippte opalgatsonecingtycoitrpty opnyoate. sobets apd avatbati dBrdenerid
adc%ﬁ%ﬂ} thts%%%?}F?ehpffl@@ﬁtio%qB?lﬁ@e %Iu’F'Qre% t PfBR S %iﬁgte alginate,

nmaceut i acceptable dcid a |t|on sa
arghmﬁc;taisps@tateh blsﬁifae lbaﬂﬁtef bromidé, butyeate Odmtplhnﬂltelvlchﬂnph?orsulfonate,
lfh@f é Ié)acce tabl e i norgani c or anic aci d.
CaAIV Er AAPTIGRIC) 0rehehRAt 8@8??%%&61?831’#?}@% Hase

fH h}ﬁﬂ)S}? iedd, dﬁfltréb&lQ&RQ LH@)@G&@{HHQ?G E[rﬁaqgtreegalmerate (frorn mucic

reactlng free acid form of the compound
acigh gahaf@lmnatec glucgheptamefst ghicendts ghgamate, giycano@mphat@ ase.

e P At 5 L B TR Lt PR 1 W e A oadh 5

hy%bfdﬁﬂﬂ@ WdRicdige, Qeﬁydir&{ytaﬂlahébuﬁbﬁatg abdiak lis@Ridn£EGE-Bhtyrate,
of this Appllcatlon Al ternatively, the 'salt forns of

lacta l@mhwm énaém hdopite pasnsiglates rﬂn:gapélamhgteometh@@esulfonate
meﬁ{ﬁ nlzgaq £ ) qu)lg %F%Jhos t?er n% ﬁtthgl%he;s[\@f%gﬁla Ttﬁgot{na%enltrate,

oun

oxaatepaead Pah@iatd, b@ctﬁl@fef p@aﬂmﬂ@ rpgertgmtaaa dipHeanpsdidnatd,
acid addition salt form For exa a conpound in an

phesphefcarfgsphagatesar hthglat. i shayed b%rﬁff‘egmé@ that thy gce base forms
Wl% géﬁ&?lg(ﬁ%ér%rﬁ b @ﬁ%@t pé/ saﬁt dtg é%ﬁa'ﬂ rﬁ%@i‘ﬂg‘rénlaﬁbﬁertles such

, anmoni um r oxi ution,

as toldsibtyi id @olaana veite Hui kﬂa):rwiée tlxemﬂmmam dqmlnalanttiasshfir respective free
gdltl n salt for éan be converted to the

bage % e pgreseeel hePErsey RY@EPRng with a suitabl e
acid (e.g., hydrochloric acid, etc). [0290] The
N- oxi des of conmpounds according to the present
i nvention can be prepared by hods known to those of
ordinary skill in the art. For "exanple, N oxides can
be prepared by treating an unoxidi zed form of the
conpound with an oxidizing agent (e.g.,
trifluoroperacetic acid, pernaleic acid, perbenzoic
acid, peracetic acid, neta-chloroperoxybenzoic acid,
or the like) in a suitable inert organic sol vent
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CBZ (benzyl oxycarbonyl) CDI (1, 1-carbonyl diim dazol e)
DCC (di cycl ohexyl carbodii m de) DCE (di chl oroet hanc)
wdgiBdisshl or onet hane) DVAP ( 4- di met hyl ammopyrPci/mig007/082138
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pre&ag}egtng%eaﬁrtlg & ?mo%ti 1'zo‘ecd &%wltheago%gpaotu%& with an oxidizing agent (e.g.,
trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at approximately 0 °C. Alternatively,
the N-oxides of the compounds can be prepared from the N-oxide of an appropriate
starting material.

[0184] Prodrug derivatives of compounds according to the present invention can be
prepared by modifying substituents of compounds of the present invention that are then
converted in vivo to a different substituent. It is noted that in many instances, the
prodrugs themselves also fall within the scope of the range of compounds according to the
present invention. For example, prodrugs can be prepared by reacting a compound with a
carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl carbonate,
or the like) or an acylating agent. Further examples of methods of making prodrugs are
described in Saulnier et al.(1994), Bioorganic and Medicinal Chemistry Letters, Vol. 4, p.
1985.

[0185] Protected derivatives of compounds of the present invention can also be made.
Examples of techniques applicable to the creation of protecting groups and their removal
can be found in T.W. Greene, Protecting Groups in Organic Synthesis, 3 edition, John
Wiley & Sons, Inc. 1999.

[0186] Compounds of the present invention may also be conveniently prepared, or
formed during the process of the invention, as solvates (e.g., hydrates). Hydrates of
compounds of the present invention may be conveniently prepared by recrystallization
from an aqueous/organic solvent mixture, using organic solvents such as dioxin,
tetrahydrofuran or methanol.

[0187] A “pharmacecutically acceptable salt”, as used herein, is intended to encompass
any compound according to the present invention that is utilized in the form of a salt
thereof, especially where the salt confers on the compound improved pharmacokinetic
properties as compared to the free form of compound or a different salt form of the

compound. The pharmaceutically acceptable salt form may also initially confer desirable
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therapeutic activity in the body. An example of a pharmacokinetic property that may be
favorably affected is the manner in which the compound is transported across cell
membranes, which in turn may directly and positively affect the absorption, distribution,
biotransformation and excretion of the compound. While the route of administration of
the pharmaceutical composition is important, and various anatomical, physiological and
pathological factors can critically affect bioavailability, the solubility of the compound is
usually dependent upon the character of the particular salt form thereof, which it utilized.
One of skill in the art will appreciate that an aqueous solution of the compound will
provide the most rapid absorption of the compound into the body of a subject being
treated, while lipid solutions and suspensions, as well as solid dosage forms, will result in

less rapid absorption of the compound.

Preparation of MEK Inhibitors

[0188]  Various methods may be developed for synthesizing compounds according to
the present invention. Representative methods for synthesizing these compounds are
provided in the Examples. It is noted, however, that compounds of the present invention
may also be synthesized by other synthetic routes that others may devise.

[0189] It will be readily recognized that certain compounds according to the present
invention have atoms with linkages to other atoms that confer a particular stereochemistry
to the compound (e.g., chiral centers). It is recognized that synthesis of compounds
according to the present invention may result in the creation of mixtures of different
stereoisomers (i.c., enantiomers and diastercomers). Unless a particular stereochemistry is
specified, recitation of a compound is intended to encompass all of the different possible
stereoisomers.

[0190] Various methods for separating mixtures of different stereoisomers are known
in the art. For example, a racemic mixture of a compound may be reacted with an
optically active resolving agent to form a pair of diasterecoisomeric compounds. The
diastercomers may then be separated in order to recover the optically pure enantiomers.

Dissociable complexes may also be used to resolve enantiomers (e.g., crystalline
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readily separated by taking advantage of these dissimilarities. For example, diastercomers
can typically be separated by chromatography or by separation/resolution techniques
based upon differences in solubility. A more detailed description of techniques that can be
used to resolve stercoisomers of compounds from their racemic mixture can be found in
Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and Resolutions,

John Wiley & Sons, Inc. (1981).

Compositions Comprising MEK Inhibitors

[0191] A wide variety of compositions and administration methods may be used in
conjunction with the compounds of the present invention. Such compositions may
include, in addition to the compounds of the present invention, conventional
pharmaceutical excipients, and other conventional, pharmaceutically inactive agents.
Additionally, the compositions may include active agents in addition to the compounds of
the present invention. These additional active agents may include additional compounds
according to the invention, and/or one or more other pharmaceutically active agents.
[0192] The compositions may be in gaseous, liquid, semi-liquid or solid form,
formulated in a manner suitable for the route of administration to be used. For oral
administration, capsules and tablets are typically used. For parenteral administration,
reconstitution of a lyophilized powder, prepared as described herein, is typically used.
[0193] Compositions comprising compounds of the present invention may be
administered or coadministered orally, parenterally, intraperitoneally, intravenously,
intraarterially, transdermally, sublingually, intramuscularly, rectally, transbuccally,
intranasally, liposomally, via inhalation, vaginally, intraoccularly, via local delivery (for
example by catheter or stent), subcutaneously, intraadiposally, intraarticularly, or
intrathecally. The compounds and/or compositions according to the invention may also be
administered or coadministered in slow release dosage forms.

[0194] The MEK inhibitors and compositions comprising them may be administered or
coadministered in any conventional dosage form. Co-administration in the context of this

invention is intended to mean the administration of more than one therapeutic agent, one
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hydrochlorlc acid, and organic acids like acetic and citric acid. Parenteral preparations

may optionally be enclosed in ampules, disposable syringes or single or multiple dose
vials made of glass, plastic or other suitable material.

[0196] When compounds according to the present invention exhibit insufficient
solubility, methods for solubilizing the compounds may be used. Such methods are
known to those of skill in this art, and include, but are not limited to, using cosolvents,
such as dimethylsulfoxide (DMSO), using surfactants, such as TWEEN, or dissolution in
aqueous sodium bicarbonate. Derivatives of the compounds, such as prodrugs of the
compounds may also be used in formulating effective pharmaceutical compositions.
[0197] Upon mixing or adding compounds according to the present invention to a
composition, a solution, suspension, emulsion or the like may be formed. The form of the
resulting composition will depend upon a number of factors, including the intended mode
of administration, and the solubility of the compound in the selected carrier or vehicle.
The effective concentration needed to ameliorate the disease being treated may be
empirically determined.

[0198] Compositions according to the present invention are optionally provided for
administration to humans and animals in unit dosage forms, such as tablets, capsules, pills,
powders, dry powders for inhalers, granules, sterile parenteral solutions or suspensions,

and oral solutions or suspensions, and oil-water emulsions containing suitable quantities of
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and other such agents. Actual methods of preparing such dosage forms are known in the
art, or will be apparent, to those skilled in this art; for example, see Remington's

Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 15th Edition, 1975.
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in connection with Schene | can be used to produce the
wa@ewpowssts described in Schemes |a and |b.  Scherresioar/o82138

81C Schene | b: Me oo |V.
The composition or formulation to be administered will, in any event, contain a sufficient
quantity of a inhibitor of the present invention to reduce MEK activity in vivo, thereby
treating the disease state of the subject.
[0200] Dosage forms or compositions may optionally comprise one or more
compounds according to the present invention in the range of 0.005% to 100%
(weight/weight) with the balance comprising additional substances such as those described
herein. For oral administration, a pharmaceutically acceptable composition may
optionally comprise any one or more commonly employed excipients, such as, for
example pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, talcum,
cellulose derivatives, sodium crosscarmellose, glucose, sucrose, magnesium carbonate,
sodium saccharin, talcum. Such compositions include solutions, suspensions, tablets,
capsules, powders, dry powders for inhalers and sustained release formulations, such as,
but not limited to, implants and microencapsulated delivery systems, and biodegradable,
biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparing these
formulations are known to those skilled in the art. The compositions may optionally
contain 0.01%-100% (weight/weight) of one or more MEK inhibitors, optionally 0.1-95%,
and optionally 1-95%.
[0201]  Salts, preferably sodium salts, of the inhibitors may be prepared with carriers
that protect the compound against rapid elimination from the body, such as time release
formulations or coatings. The formulations may further include other active compounds to

obtain desired combinations of properties.

Formulations for Oral Administration

[0202]  Oral pharmaceutical dosage forms may be as a solid, gel or liquid. Examples of
solid dosage forms include, but are not limited to tablets, capsules, granules, and bulk
powders. More specific examples of oral tablets include compressed, chewable lozenges
and tablets that may be enteric-coated, sugar-coated or film-coated. Examples of capsules
include hard or soft gelatin capsules. Granules and powders may be provided in non-
effervescent or effervescent forms. Each may be combined with other ingredients known

to those skilled in the art.
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[0203] In certain embodiments, compounds according to the present invention are
provided as solid dosage forms, preferably capsules or tablets. The tablets, pills, capsules,
troches and the like may optionally contain one or more of the following ingredients, or
compounds of a similar nature: a binder; a diluent; a disintegrating agent; a lubricant; a
glidant; a sweetening agent; and a flavoring agent.

[0204] Examples of binders that may be used include, but are not limited to,
microcrystalline cellulose, gum tragacanth, glucose solution, acacia mucilage, gelatin
solution, sucrose and starch paste.

[0205] Examples of lubricants that may be used include, but are not limited to, talc,
starch, magnesium or calcium stearate, lycopodium and stearic acid.

[0206] Examples of diluents that may be used include, but are not limited to, lactose,
sucrose, starch, kaolin, salt, mannitol and dicalcium phosphate.

[0207]  Examples of glidants that may be used include, but are not limited to, colloidal
silicon dioxide.

[0208] Examples of disintegrating agents that may be used include, but are not limited
to, crosscarmellose sodium, sodium starch glycolate, alginic acid, corn starch, potato
starch, bentonite, methylcellulose, agar and carboxymethylcellulose.

[0209] Examples of coloring agents that may be used include, but are not limited to,
any of the approved certified water-soluble FD and C dyes, mixtures thercof; and water
insoluble FD and C dyes suspended on alumina hydrate.

[0210] Examples of sweetening agents that may be used include, but are not limited to,
sucrose, lactose, mannitol and artificial sweetening agents such as sodium cyclamate and
saccharin, and any number of spray-dried flavors.

[0211] Examples of flavoring agents that may be used include, but are not limited to,
natural flavors extracted from plants such as fruits and synthetic blends of compounds that
produce a pleasant sensation, such as, but not limited to peppermint and methyl salicylate.
[0212] Examples of wetting agents that may be used include, but are not limited to,
propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene lauryl ether.

[0213] Examples of anti-emetic coatings that may be used include, but are not limited

to, fatty acids, fats, waxes, shellac, ammoniated shellac and cellulose acetate phthalates.
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of the present invention is shown in Schene 2.
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gi ves conpounds of the present invention (Conpounds

F). Schene 2: R3 0 R2 X3COR3R6 N. 0)"Ri "NN, R5 vy

[02?4] 0 Examples of film coatings that may be used include, but are not limited to,
hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene glycol 4000 and
cellulose acetate phthalate.

[0215]  If oral administration is desired, the salt of the compound may optionally be
provided in a composition that protects it from the acidic environment of the stomach. For
example, the composition can be formulated in an enteric coating that maintains its
integrity in the stomach and releases the active compound in the intestine. The
composition may also be formulated in combination with an antacid or other such
ingredient.

[0216] When the dosage unit form is a capsule, it may optionally additionally comprise
a liquid carrier such as a fatty oil. In addition, dosage unit forms may optionally
additionally comprise various other materials that modify the physical form of the dosage
unit, for example, coatings of sugar and other enteric agents.

[0217] Compounds according to the present invention may also be administered as a
component of an elixir, suspension, syrup, wafer, sprinkle, chewing gum or the like. A
syrup may optionally comprise, in addition to the active compounds, sucrose as a
sweetening agent and certain preservatives, dyes and colorings and flavors.

[0218] The compounds of the present invention may also be mixed with other active
materials that do not impair the desired action, or with materials that supplement the
desired action, such as antacids, H2 blockers, and diuretics. For example, if a compound
is used for treating asthma or hypertension, it may be used with other bronchodilators and
antihypertensive agents, respectively.

[0219] Examples of pharmaceutically acceptable carriers that may be included in
tablets comprising compounds of the present invention include, but are not limited to
binders, lubricants, diluents, disintegrating agents, coloring agents, flavoring agents, and
wetting agents. Enteric-coated tablets, because of the enteric-coating, resist the action of
stomach acid and dissolve or disintegrate in the neutral or alkaline intestines. Sugar-
coated tablets may be compressed tablets to which different layers of pharmaceutically
acceptable substances are applied. Film-coated tablets may be compressed tablets that
have been coated with polymers or other suitable coating. Multiple compressed tablets

may be compressed tablets made by more than one compression cycle utilizing the
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[0307] I n particul ar enbodi ments, the route described

in connection with Schenme 2 can be used to produce the
w@ewpausss descri bed in Schene 2a. Schene 2a: PXBICRB7/082138

base -c!lo N"N. M Ny M O [ 0308] A synthetic

route for produci ng other conpounds of the present

phérﬁié@éﬂtic@ﬂ‘y hcsceﬁdagmubﬁa&@bﬁféelo%slyeﬁé&bﬁech ydsielivs hgen@g* may also
Conmpound ‘G provi des Conpound H, "which is then coupl ed

be wpadhn gabletni Flameringang wetﬁ@mmgn@ts gsfy hehléecbmetg@nts, and are
espemaﬁy usechrlll 1§1Cf‘€enpormatlon 09 chewable tablets and lozenges.

[0220] Examples of liquid oral dosage forms that may be used include, but are not
limited to, aqueous solutions, emulsions, suspensions, solutions and/or suspensions
reconstituted from non-effervescent granules and effervescent preparations reconstituted
from effervescent granules.

[0221]  Examples of aqueous solutions that may be used include, but are not limited to,
elixirs and syrups. As used herein, elixirs refer to clear, sweetened, hydroalcoholic
preparations. Examples of pharmaceutically acceptable carriers that may be used in elixirs
include, but are not limited to solvents. Particular examples of solvents that may be used
include glycerin, sorbitol, ethyl alcohol and syrup. As used herein, syrups refer to
concentrated aqueous solutions of a sugar, for example, sucrose. Syrups may optionally
further comprise a preservative.

[0222]  Emulsions refer to two-phase systems in which one liquid is dispersed in the
form of small globules throughout another liquid. Emulsions may optionally be oil-in-
water or water-in-oil emulsions. Examples of pharmaceutically acceptable carriers that
may be used in emulsions include, but are not limited to non-aqueous liquids, emulsifying
agents and preservatives.

[0223]  Examples of pharmaceutically acceptable substances that may be used in non-
effervescent granules, to be reconstituted into a liquid oral dosage form, include diluents,
sweeteners and wetting agents.

[0224]  Examples of pharmaceutically acceptable substances that may be used in
effervescent granules, to be reconstituted into a liquid oral dosage form, include organic
acids and a source of carbon dioxide.

[0225]  Coloring and flavoring agents may optionally be used in all of the above dosage
forms.

[0226]  Particular examples of preservatives that may be used include glycerin, methyl
and propylparaben, benzoic add, sodium benzoate and alcohol.

[0227]  Particular examples of non-aqueous liquids that may be used in emulsions

include mineral oil and cottonseed oil.
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Schene 3: [0309] I n particul ar enbodi nents, the

route described in connection with Schene 3 can be
wased/14055pr oduce t he conpounds descri bed in Schemnesi®az/082138

109 WO 2008/ 140553PCT/ US2007/ 082138 Schene 3a:

[ 0310] A synthetic route for produci ng other conpounds

[0228] t NPaRIcBRE Blan fI¥ES dnRllsiFyinS AR thit nos 8 ®sed include gelatin,
Coupl i ng of Conpound J wit'h an aniline provides

acaCowrpegavdntk, bentonite, gl sunkaatahipanel ssmdyaxyciiyleac serditan
compound of the present invention (Conpounds L).

m0§8?113%rt8‘ 4. 1031111 n particul ar enbodi nents, the

[0220)t e Pa@iRGh bRl SONRRatInghgkhtt habalagme udediablude sodium
carboxymethylcellulose, pectin, tragacanth, Veegum and acacia. Diluents include lactose
and sucrose. Sweetening agents include sucrose, syrups, glycerin and artificial sweetening
agents such as sodium cyclamate and saccharin.

[0230]  Particular examples of wetting agents that may be used include propylene
glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene lauryl ether.

[0231]  Particular examples of organic acids that may be used include citric and tartaric
acid.

[0232]  Sources of carbon dioxide that may be used in effervescent compositions
include sodium bicarbonate and sodium carbonate. Coloring agents include any of the
approved certified water soluble FD and C dyes, and mixtures thereof.

[0233]  Particular examples of flavoring agents that may be used include natural flavors
extracted from plants such fruits, and synthetic blends of compounds that produce a
pleasant taste sensation.

[0234]  For a solid dosage form, the solution or suspension, in for example propylene
carbonate, vegetable oils or triglycerides, is preferably encapsulated in a gelatin capsule.
Such solutions, and the preparation and encapsulation thereof, are disclosed in U.S. Pat.
Nos. 4,328,245; 4,409,239; and 4,410,545. For a liquid dosage form, the solution, ¢.g., for
example, in a polyethylene glycol, may be diluted with a sufficient quantity of a
pharmaceutically acceptable liquid carrier, e.g., water, to be easily measured for
administration.

[0235]  Alternatively, liquid or semi-solid oral formulations may be prepared by
dissolving or dispersing the active compound or salt in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g., propylene carbonate) and other such carriers,
and encapsulating these solutions or suspensions in hard or soft gelatin capsule shells.
Other useful formulations include those set forth in U.S. Pat. Nos. Re 28,819 and
4,358,603.
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be used to produce the conpounds described in Schene
4a. EtSNCH2A 2 rt - 40 C Rl6a H,NN My Me O
WO 2008/140553 PCT/US2007/082138

Injectables, Solutions, and Emulsions

[0236]  The present invention is also directed to compositions designed to administer
the compounds of the present invention by parenteral administration, generally
characterized by subcutaneous, intramuscular or intravenous injection. Injectables may be
prepared in any conventional form, for example as liquid solutions or suspensions, solid
forms suitable for solution or suspension in liquid prior to injection, or as emulsions.
[0237]  Examples of excipients that may be used in conjunction with injectables
according to the present invention include, but are not limited to water, saline, dextrose,
glycerol or ethanol. The injectable compositions may also optionally comprise minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH
buffering agents, stabilizers, solubility enhancers, and other such agents, such as for
example, sodium acetate, sorbitan monolaurate, tricthanolamine oleate and cyclodextrins.
Implantation of a slow-release or sustained-release system, such that a constant level of
dosage is maintained (see, ¢.g., U.S. Pat. No. 3,710,795) is also contemplated herein. The
percentage of active compound contained in such parenteral compositions is highly
dependent on the specific nature thereof, as well as the activity of the compound and the
needs of the subject.

[0238]  Parenteral administration of the formulations includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble products,
such as the lyophilized powders described herein, ready to be combined with a solvent just
prior to use, including hypodermic tablets, sterile suspensions ready for injection, sterile
dry insoluble products ready to be combined with a vehicle just prior to use and sterile
emulsions. The solutions may be either aqueous or nonaqueous.

[0239] When administered intravenously, examples of suitable carriers include, but are
not limited to physiological saline or phosphate buffered saline (PBS), and solutions
containing thickening and solubilizing agents, such as glucose, polyethylene glycol, and
polypropylene glycol and mixtures thereof.

[0240] Examples of pharmaceutically acceptable carriers that may optionally be used in

parenteral preparations include, but are not limited to aqueous vehicles, nonaqueous
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10312] Chiral conmponents can be separated and purified
using any of a variety of techni ques known to those
wakiohedsi n the art. For exanple, chiral conpoPenus200z082138
be purified using supercritical fluid chromatography
(SFC). In one particular variation, chiral analytica
Velﬁagé,Mﬁtiﬁl’i@byiﬁpa?geﬁfs,eisgﬂngﬁfébh“g%ﬁg, HFFRY afti BB, local anesthetics,
anal yti cal SEC system (AutoChem Newark, DE) which
suspondng erd dfpersiBe pegrats, SPClsiyale aganty, feluwesterogror chélating agents

ule with rger E 100/.1200 supercritical fluid
and B! Sl e B BRI ARG punp. = Ber ger TOM
[0220P0 @exempleabflaqirod Cdidlesiths raut ORvMPIEbe usdddnclude Sodium
i ntegrated system can be controlled by BI-SFC

I n- . . . . . . .
Chimigles tige i Raggersiaicstioerlsotemic Dextrogselnsstipptersln Viter Injection,
l4i b ; ﬁ@a s ZQ 2000 detector operated
De?ﬁ&%%@?#%@%@ﬁﬁ%é@a?g aﬁ%E81 interface and a scan
[0242h ge EkampicR 00a@dqudoais patchtobal yebie oo titht pery opdamlly be used

incEe R B2 AL St AR RS eEf OB PP elevieES: ol s peanut il
[02@3] r alA%hi%bi’é'l %%n%%g%agr odtatl of f @ st\%'i@t %cg%%ﬁtﬁ{tions may be

Technol ogi es, 1nc. Cﬁester, to 40%
addudtth pachtead prdparatiods, fpagrcubnly widnhhoprepathonst ara paakagedmn

t at 10. ) f. | et f fl .rat b
ol RS o B el PE s ding i@ ity B
rendéblel. E&ah?le@bf PR RRR Il 98¢ntdthal Ay BahiscdAdlulié pRdolYor cesols,

varletg of sanple injectron conditions can be used

mepqyialse bengy! $leehadxchipybeutarnpdnpetayl aijdauenyd mshysioxaibewsic &id
or h.0p. L in hanol ,at. 0. 1 / i n_concentration.
es@ i B ARk afcatiish = Benep B AR
[02@par @khmples af Bowald et thdt haydbeaisE&emgRIde NodilimG@hddridel and
SFC purification _system For exanple, sanples can be
dextepsae Hxynplss af eHfaraihpamanpe seadipeludonhospbaip angheitraty. dHxamples
' . Lo ' ¢ . '
of SllcRBlahlyHaeRhay 0 |- Bl LSt it b Prflo AR A b hotics
that ey ibkluetd ipcleds proeame hydiocAldtidbaF xangtlackfespandaptandrisspersing
can_be applied.tq increase the efficiency. WO
e BOBRIE SR ICF MEHPGE 825 Ofmﬁxlpﬂ?%%%hhﬁm%mopyl

meARANEI[RAGHI ﬂ&y@iﬁ%@?gkiﬁ&ﬁlep [ExampeI®s emhﬁﬁzﬁl%raig% that may be
substituents nay be"selected from anong the vari ous

usslubsltiii¢ Belysabat B8 (WWIEN 80y sérpicstienng or chelating agent of metal

'1%0%%§k | ptions of the syntheses of particular
1018 SHPUUR cording to the present invention based on

[0248¢ abayenacO@fchi QiriSS eRIR Htidshlly Pekle B@KEABohol, polyethylene
Exanpl es of MEK I nhi bitors 316] The present invention

glyicgl andriroisrlcroxaygal ifer veater miseibiorchidlen and godpm hyssoxide,
hy(ﬁr%lclklg% P&d,eééfgpalc?dso tlgcagc a%f“ds ok | pleadﬁ @ﬁmgﬁfnt hesis of

parti cul ar Con‘poun&s accorai nB to 1% € 1 nvention.
[02&6pNPITBe Eond@nfr@idnl df@hAniibitor in the parenteral formulation may be adjusted

odophenyl am no) - 1, 3-di met hyl pyrimd ne-2,4(1 TT,. 3 -
so thap e injqqtigp administers a pharmaceutically effective amount sufficient to produce
the desired pharmacological effect. The exact concentration of an inhibitor and/or dosage
to be used will ultimately depend on the age, weight and condition of the patient or animal

as i1s known 1n the art.
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My Me O 103171To an ice-cool ed sol ution of

di i sopropylamne (12.0 nL, 85.8 mmol) in THF (150 nl),
wo2dstiydssi t hi um (1.6 M solution in hexanes, 53P@I/I1§2007/082138

85.8 nmol) was added and the m xture was stirred at 0C

for 15 m n under nitrogen atnosphere. The m xture was

499! edmat SrcAfdchl aPHe8ema KApdt inQfh 1418 vial or a
0375 & @ e Bhrchts R F Tgep(s%wfrg% B A AINDE vial o
Syrytgerw@da ngedlez 3d) prepargdonsifor pwr@ltcmba@mgpénfswms‘houhi be sterile, as is
knS9! u&'l%ntlgedmt chloro-1, 3-di met hyl pyri mdine-2,4(1 1/,

3V A< Hivshe 'HVPA (1/1, 50 nL) was added and the

[0248Kt U ﬂtﬁe&tﬂﬁesiﬁlhy bedesidned f8Tot4lrand Sydidic a@hﬂmbt@zﬂldﬁamﬁlcally a
was renoved and the mxture was stirred at rt for

therapeutigad!yrediopteasyecely Aporatrd e coninin @ sprrgatryien of at least about
0. 1f/ b %P9 u%é%j abdlt @E*?Q/A\!é/t\ﬁ}leﬁléie Rregr%lp Irﬁ:%r% Ii?l%égfl %??vgﬁﬁ‘?}%zﬁ“
mhl’i\laﬂﬁmtlﬁntba&gammeai)ed“ he Bﬂﬁlblkdrlmkgrl lﬁtgelrdkrlimsltepdddalmhw ,loy may be

. 2

divedae) iBtoyE MRy OF ?1%15%'2 %B?FS{%S %3159%%%{ pinieryals i Gifp B is
un&é?étbgd £th t:f’ll pgems%%&a%@'\cﬁd Gﬂ%@iom tre%m%@& %c@orppmhe

locmtldﬂ) Qf Wheﬁé tl(et gonpo8itidh 13—[za,reﬂteﬂd)ly admﬂﬁstered 658 c@mqer ald—i)ther

varg % ¢ Cb 3y d Qi sl 3l<7nown teéJung prgtggols or by

ex&@oid)&og%éo'%ﬂ i Y6l 6Py RO RQKNata 61t (Lol DU @t thai @deah@A¥hLand
m no) - -

dosfigawalugsmy 4lsg iV@lsmmlh Qheagﬂ, of theriahydralgyatadi di wéo be dather
un%{%m)a?ﬁ]ﬁ Gw Rﬁtl?]tﬂmubj cet, sp901ﬁc dos]a’g'e reglrnel% I&g’ylneledlzlo e

adjusted over time according to the individual need and the professional judgment of the

¢ determined empirica yusmg

person administering or supervising the administration of the formulations. Hence, the
concentration ranges set forth herein are intended to be exemplary and are not intended to
limit the scope or practice of the claimed formulations.

[0249] The MEK inhibitor may optionally be suspended in micronized or other suitable
form or may be derivatized to produce a more soluble active product or to produce a
prodrug. The form of the resulting mixture depends upon a number of factors, including
the intended mode of administration and the solubility of the compound in the selected
carrier or vehicle. The effective concentration is sufficient for ameliorating the symptoms

of the disease state and may be empirically determined.

Lyophilized Powders

[0250] The compounds of the present invention may also be prepared as lyophilized
powders, which can be reconstituted for administration as solutions, emulsions and other
mixtures. The lyophilized powders may also be formulated as solids or gels.

[0251]  Sterile, lyophilized powder may be prepared by dissolving the compound in a

sodium phosphate buffer solution containing dextrose or other suitable excipient.
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My MM y Me 00 28Exanple 2 10318] To an i ce-cool ed
solution of Exanple 1 (2.00 g, 5.33 mml) in pyridine

W@ 208m0553 phenyl chl orof ormatc (0.802 nL, 6 39PemU§3007/082138
was added and the m xture was stirred at rt for 2 h.
Pyri di ne was renoved by evaporation and residue was

Suﬁﬁhh&itfsieﬁfé BYrafbxbile Wb lLhos fdl%%ﬂ%?}ﬂz dp%timﬁon 2Rddrdtanasrd
col'lected by filtration, washed i i sopropy

constitiests, knawa tolttiasel of skill aicibg artrgyides o dmddoawlqtl_bm GBrgeﬂy, the

a whit
tvopgille i b Bl n e Pk BiPolBlp it berplelgtructose.
coﬂﬂig;y Zﬂ&omwc)srlﬁl,l’gﬂudoﬁ?é -chrbée?or%tﬂérfE&Itﬁbd&agent about 1-20%,
i oxol an-4- dr oxyl am ne (149 ng, 1.01
prqﬁ%bly abputHpe 1(51)0',@11 ﬁﬁ‘)llt%& Wt eigh a8 cigpte, sesiumr potassium
(I
ph?%%h?trc of 891 Fﬂ%\i}m thuEf% mgﬁ&%#{oecréf‘%fof%ﬁﬂgﬁg%{ %@tﬂgﬁhaﬁ?ﬂﬁ%m neutral

Ive ye te so
pHs mgmmmm imhébitot it added af thE)Ikﬁ(ﬂt(ng mijuré, pEHBENy( dont yodm

10 nL d | ubl d |l ected
(eTBIRF 1Sy O RSB oS 26 88 samapied b Graeos dhs
res{fgl)ng n;l-l;{fu]-e N\ﬁu(e‘h% Mdﬁl& rﬁ“c%%%l\ﬂ' &jf)sur@d 96}{861111{_§tﬁ)n( 5 he
res(lhinhg rﬂlxﬁl.rezs st@ﬂ@ ﬁlteizd ontrbawd tb I@Blo(vd par:mtﬁl,ate& ahit fo 1351}:11): ,sterlhty,

anci_&ppogt (g]fd(ui}to %ﬁaﬂ%f% qu_qéuhziltl% EQ;:’h 4Véa1 rna?y c§&1ta(u?na s%lglq)l_(lizosage or
mult?p lgaos(a?eséfthl%mhlb?ito%o (s, 1 H. [MH calc'd for

CI9H22FI'N406, 549; found, 549. 10320] To a suspension

of Conpound 2B (119 ng, 0.202 mmol) in MeOH H20 (10/1,

. . H nonohydrate (4 ng, 0.02 nmol) was
Toﬁgéle‘ghgﬂﬁlaﬁ%r%glgm xture was stirred at rt. After 15 h,

[02B2F ( ZhO coihpowdidd of th priéstn( 1@Véhtfd§1n)rnal}€d‘l® Efdﬂ&ﬁinﬁwﬂed &betopical
m xture was stirred at rt. After h THF (2.0 nL
mixmens Topisahmixtuaymey Qe pesd f@olwah@d S@@ﬁ@l%ﬂdl@alstra -t Hee
fte RABS
resﬁ]éfél %1?][11?%’51 %ﬁot 2 gglt‘u@fl N%l%_%?i h dm Ai]iogs %{t;ﬂg ll% $hYLL lated
as cmme,rg‘.etsabmdnems \eaﬁﬂHIons\/\mmﬂlon&aShm;jbﬁohs; sﬁsfpensrlemsl tneures,

d.th t ) t ted with
o e T SR S REL 0 M, SO, OB orches o any
oth@¥ ?o'i’ﬁlhﬁatn%ﬁ’s sﬁ?&ﬁ%ﬁtoé_l‘é@e?dmﬁ%h@ tigfd by LC-M5 as a white
solid.NWR (4 Md) 6 ppm 3.09 (s, 3 H),
[025388 (Hb@ NBEKbnhlBlt(B@my:be Ternfulate@ as-hero®lOlpr tOpmaoapL(lthi@l, such

as g%ini]fla?gn Sfe }_‘j 885%4%5% (43(}44'_?2;% Z 4?%@9_9 f‘fgqﬁ 9&§f%?110h describe

aer@s@é"fo% R INAQS of 2QB10ifl QLT foP B8atmXedMhBammatory discases,
2-fl uoro-4-iodophenyl anm no) - M ( 2- hydr oxyet hoxy) -1, 3
paﬁlgulﬁﬁy lagthma). 4These formulations for administration to the respiratory tract can be

3..4-
in ?8 gér% %f %faaegoussoi g% 520%%%0%rf$p &éﬂnh‘%etn 8&% a( %%85&%%&%6 £or
1nsﬁff[b|t1));1,l dloe df}lﬁ edmbﬁllati@mt:vltﬁfanﬁh'é?t datri@ st aﬁladtoEEM:In(sﬁch a case,
S a solution
thecpa(tgdiswfﬁm WY@PH? mﬂﬁ Yok haws diemeterspilesy than &9 pyerons,
t 808 I dded dth t

P B0 " 12 hnd st 80C for 12 h. After
[0254D] | Ahe 1rﬂni|>1tmf$mmy whsp de femmedd By lmahpnm@tdabxppdiindion such as

resi due was. dIS ol n CH2Cl12. . This solutjo
for faRird@PRiigation &g t ﬁéﬁé@é TRYFous RFMPrTGE, Sugh pBig thg gy, in the form

of gﬁ@ LN e EABR zﬁ{defgr é?ﬂfchtfldlﬂ%tth@@yet (QerHﬁhlﬂraﬁst%hlal &@intraspinal
col’'um gave Compound as a colorl'ess gum [ M+H|
calc'd for Cl7H1sFI NAO5, 505; 9flound 505. [0322] To a
suspen5| on of Conpound 3B (60 ng, 0.119 mmol) in EtOH
(16 nm), INHCL (0.32 n, 0.32 mvl) was added and
the m xture was stirred at rt. After 1 h, solvents
were renoved by evaporation and residue was di ssol ved
with CH2C12. This solution was washed with sat. NaHCO3
aq. and brine, dried over Na2SO4 and evapor at ed.
Purification using LC-Ms gave Exanple 3 as col orl ess
gum (3.4 ng). 1H NI\/R (400 l\/Hz CHLOROFORM d) 6 _ppm

"~ NS P ——. P ——_.



11.99 (s, 1 H), 12.57 (s, 1 H). [M+Hl cal ckl for
Ci 5H16FI Nd05, 479; found, 479. Exanple 4:
woRqosralsepr opyl met hoxy) - 6- (2- f | uor o- 4- i odophengd EIT$200)/682138
1, 3-dinmethyl-2,4- di oxo-1,2,3,4-tetrah ydropyrim
di ne-5-carboxam de Me yN O [0323] To a suspensi on of

apHIRABOY MHo2éhl Gd32ni SEhtioR 1L &htcMPhtd 3Arfsdermal dehve and also for
(cycl opropyl net hyphydr oxyI am ne hydrochl ori de 8,

ading@mtigndd dhejcpesTpnycbs® arifQr, inhal ptearnheramicneNeg mlgtlm_s of the

Mg TR o R B P o Bl O grcipiens
canl8lsd beadrhixistsred. 0- (cycl opropyl met hyphydr oxyl am nc

hydrochl oride (231 ng, 1.87 nmol), triethylam ne
(0.261 nL, 1 87 mmol) and THF (1.0 nL) were added and

Fohlﬁﬁlzmo;ﬁ 1orFos hdid &dA(%ilﬁ%%tfné}{ 1h After

concen ion 1n vacuo, residue was dissolved in
[0255PCl Depwvakiteapont thé dikbAshlataG¥eiantedied, oener cb’utﬁcbfmzlﬁﬂmstratlon
nd evaporate& Purification through a.silica

Na2SH4
Sufmslﬁ?mcagév%h@%aﬂﬁra@s cripal patghss anddaetplpdmiBisgatigyy mayglso be

uS&iM%O(r éggnlmjéphama@a%a%li f‘?%lm fé-c?a? admgns%étl&inare?rectal

summslt(ﬁldsl) qapSulsﬁaI(dstgblSts Iﬁ)l; sy@,teﬂﬁc éﬂectj REctBBsunspoan)rlleB are used

her(egl, mf:a(r,_ﬁo,h‘(]if)gdlgé f?réhseith}:(g 1ntq % II;%UE(E t gre}ltd)rr s'o_?tén a:ll’[]boay
ten?e?%&%l@é@ﬂg o8& mbre WAlsm ABRgidaX ’Gpﬁﬁrarpeutlcally active ingredients.

(2- Fl uor o-4-1i odophenyl am no) - N rret oxy-1, 3-di net hyl-
Pharmpcelitionby ac2p@ble-subsiancghydhiengyin ireritaliSHRPOBitoreSHIX barﬁesj er

ve Melﬁ% %Ib({: eﬂﬁl}l? ﬁ"}ﬁe thX mNStl%éoqgtzdﬂrx)a leg S%S&(Se rllnsclhg)({]e cocoa butter
(theatirbimk )13 rg@cyhﬁ@emanhw‘usmdad Qfdlytﬁ;yéﬁgvleﬁg glybo hndapprppriate

in THE (1 0 , triethylanm ne 140 nm., 1.00_ nmmol),
MIRHESS Hf §0i0a Klér %nﬁérlalwsmf%é Oﬁ&étyr?@tﬂse Gombimgdions ek thg varigys bases

SR AL AOUGEBEL! U SR Sl

walkr Reetal dippedtooice rnama $%amdcblmva]moﬁlatceﬁhprd§wdi rhethad boly

m g T%C_ M \ellgé m%@?ﬁe 554p$>)8)51g)r£h ! tb§ gg&é%ﬁ;}l’eg%%d

cap%ul%@ férSrectd! ddminStrBRor(Say Be Mhnufc@rdlsin E§ satfte g‘?armlceutically
B, 7.48 = 7.58 (m 2 H, 11.98 (s, 1T B, 12.87 (s, 1

acdeptabfeMubftancg| and dy ftior sa@icaithedNb(idy foga@latibaufod orad 4@ministration.

Examples of Formulations

[0256]  The following are particular examples of oral, intravenous and tablet
formulations that may optionally be used with compounds of the present invention. It is
noted that these formulations may be varied depending on the particular compound being

used and the indication for which the formulation is going to be used.
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Exanpl e 6:

6- ( 2- Fl uor o- 4-i odophenyl am no) - N- hydr oxy- 1, 3-di net hy1-
WQ@2008d408%0- 1, 2, 3, 4- tetrahydropyri m di ne-5- car BONES100E082138

OHHNO ,NNMy M 0[0325] To a suspensi on of

Conpound 2A (50 ng, 0.101 mmol) in THF (0 5 nL), an

aqueous sol ution of HrNOKHRAMNAETIGNY W w, 0.0619 i,
101 mmbbmﬁﬁnégﬂmé P%@mtm@eﬂ%ﬁt ure wag.19hinfd ed at

rt. Afte added and the gixfure was
extracte ltglc CIWO %&2 Conbi ned Qg%lg{# ic |ayer

RGRiS
was wash ga\]lhn} YARtEF and bri ne, dried Na2SO4 and

evapor at edV°PU¥i fi cati on using LC- MS gave I%)barrpl e 6 as
a white St (15 8 ngy). 1H NVR (400 Mt

CHLOROFORM 60 6 ppm 3. 11 3 H, 6.83
(528 o1 be. 1 TRYRAN BSOUSEGRMURADION - 11. 87 (br
s., | H ,Coﬁ@oﬁﬁd ¢obthe Psesentl IntntiopM+1- 1] 0daling f or

C 3H12F1R4R#oseAdbnotydrane, 435. Exan‘pl e q.8: tovedleyikotonic
2- (6- ( 2- UitderaxidMondnpdiey| ani no) - 1, 3- diogehhy1- 2, 4-di o
x0- 1, 2, 384divhetiv@Bydeopyri m di ne- 5 car baxang do) acet at e

0 [Osg@g]t%mr dji¢di®ncompound was synt Rgsjzeglfir om
gl yci ne net gt er hydrochloride folllomng a simlar

procedure descrl bed | t f Exanple 5.

| TI NMR (400 MHz @A@fﬁ%gﬁ?@ 99 (s, 3 H),
3.40 (s, Hﬁf“n%o : e cse ign13"(d, 1556 Hz, 2
H, 6. soMIPYOCWS@”E? fulOEe L 7.44 - 778% (m 2 H),

10. 36 (bSteagic Acd 1) 13, 09 (s 1 H. [P«ﬁ%] calc'd for
d oHi 6FI Ketisidal$ilica f ound, 491, Exarrpl el
2-(6-(2-Fluoro-4- |odophenyl am no)-1, 3-di methyl-2, 4-dio

Kégq%lhphsfng Mkf(tfn%hlylgor opyrim di ne- 5 car boxani do) acetic

[0257] The invention is also directed to kits and other articles of manufacture for
treating diseases associated with MEK. It is noted that diseases are intended to cover all
conditions for which the MEK possess activity that contributes to the pathology and/or
symptomology of the condition.

[0258]  In one embodiment, a kit is provided that comprises a composition comprising
at least one inhibitor of the present invention in combination with instructions. The
instructions may indicate the disease state for which the composition is to be administered,
storage information, dosing information and/or instructions regarding how to administer
the composition. The kit may also comprise packaging materials. The packaging material
may comprise a container for housing the composition. The kit may also optionally
comprise additional components, such as syringes for administration of the composition.
The kit may comprise the composition in single or multiple dose forms.

[0259] In another embodiment, an article of manufacture is provided that comprises a
composition comprising at least one inhibitor of the present invention in combination with
packaging materials. The packaging material may comprise a container for housing the
composition. The container may optionally comprise a label indicating the disease state

for which the composition is to be administered, storage information, dosing information
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O HOit) HNO NN, Mey nme 0 [0327] To a solution of

Exanple 7 (56 ng, 0.114 mol) in THF/ MeOH (1/1, 2.0
workgog/140588 NaOH aq. (1.0 nL) was added and t he PiKUS2087/082138

was stirred at rt for 3 h. I MNaHSO aq. was added

and the m xture was extracted twice with CHCL3.

and/OPRkReGioRs B3Bkdingd RHE o NBSInIWES ARMoMoRitIhI MBe kAMh&hlso
over Na2SO4 and evaporated. Purification using LG M5
opigenadly Erapbeadlitianabcathpangnisosuict ag $3ingesrr admiNpR o2 the

corzl\l/glozsfltjogtgs%qgémg}é @(E‘;lnpr%fgtﬁ% g?s’qlpg’Sjt% %gnfgiz)’e &f’m%%p'%dog% fogrrgns.
[0268] | ItH} notéd &ht (ikthackaplh thiteridl oéd hizkitslank)artidl®s dm4gitacture

s.,. 1 }—%1 13.01 (br. s., 1 H. [MH calc'd for
acqo1d e b DRSO, Invenrion ey farm 4 phurality okgiadag containers such as a

o D ne e B e b g o
forth & hob@3IR2 BicTdrewhichliemadarpwpichrimascusiyaltyhesepeld e fiaterial, for
exa{q%gg giplﬁ{)]%@g :glggdg&rag)ggpa? !élgn%sl_ 0%&3,]#%%1%{98 ja%qe_g?er-slegﬁglel brellg (for
exa?gf%lg%éﬁ.’gﬂ;& ‘E&f’iﬁ‘é@fgtgblg%s?f% Igzlg?eéﬁibn:t:%n’to %dll?_fb‘?e’rér%cgl’é}tawe%): érs OBister
padknyitl? intd)jvidd:0 d6Ses (for pressing dut lf thel@cl 8cqosding taH) thefalpkeic
schceahl% Ci"hfe %Bntg:ilnler Ihgtl:ils lélgl% dye %&fhl dfef))elilllgido’n tﬁg Leli(act dosage form involved,
for example a conventional cardboard box would not generally be used to hold a liquid
suspension. It is feasible that more than one container can be used together in a single
package to market a single dosage form. For example, tablets may be contained in a bottle
that is in turn contained within a box. Typically the kit includes directions for the
administration of the separate components. The kit form is particularly advantageous
when the separate components are preferably administered in different dosage forms (e.g.,
oral, topical, transdermal and parenteral), are administered at different dosage intervals, or
when titration of the individual components of the combination is desired by the
prescribing physician.

[0261]  One particular example of a kit according to the present invention is a so-called
blister pack. Blister packs are well known in the packaging industry and are being widely
used for the packaging of pharmaceutical unit dosage forms (tablets, capsules, and the
like). Blister packs generally consist of a sheet of relatively stiff material covered with a
foil of a preferably transparent plastic material. During the packaging process recesses are
formed in the plastic foil. The recesses have the size and shape of individual tablets or
capsules to be packed or may have the size and shape to accommodate multiple tablets
and/or capsules to be packed. Next, the tablets or capsules are placed in the recesses
accordingly and the sheet of relatively stiff material is sealed against the plastic foil at the
face of the foil which is opposite from the direction in which the recesses were formed.

As a result, the tablets or capsules are individually sealed or collectively sealed, as desired,
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Exanpl e 10: 5-A cetyl-6-(2-fl uoro-4-iodophenyl

am no) - 1, 3-di net hyl pynm di ne2,4(1H, 3H)-dione O
wdoB940Fbe titl e conpound was synt hesi zed fronPEIES$1007/082138

anhydri de and Exanple 1 following a simlar procedure

described in the synthesis of Conpound 2A. 1H NWR (400

in %‘%ece?‘e‘h %QEDQRM&BI%@(C Ff@l‘[nagd t?l% sﬁ@et ?re‘fgrabl? thstfe%gth%ﬂ(ﬂ}le sheet
is @Ch{)hat g, taﬂﬂet@ or cap-s[)ﬂes pr-lpq re@gﬁvgd &oﬁb‘qhe @mztpmg}ck Ny@@anually

apﬁéy?%-pﬁsa%r? 8-“3‘}? e&%sﬁﬁsgﬁiﬁ?rg‘?ﬁ HbgReBIg I FYRed 1 fgbich ) thy place
of the réiei®t ThY Ykt & dbsige &ﬂﬂl&ﬂﬂb@f@m@leﬂﬂfﬁl sald 4331 To a
suspensi on of Exanple 1 (100 ng, 0,267 mmol) in CH2C 2

[02(62] o mnpthey me@tfwwndfmdrfr@e of ems ridispensgpdesiastl yo dispense the
dalér Xﬁe &rﬁlt g1ethg QrflP 6fthg1'r 1 C}gncfé%%s }e)fef\!l‘ﬁgl "éua%?gnser 18

|ng SO |on was stirre eac
eqmppedqwlehn e h&:dlowiam sats toNa e, fadtjtatacuand ueowith Itlaaﬂeglmen An

was e cted with CH2d Copnbi ned or ic |
ex3fpR R QS %%WWPWealdéSr%%‘GC el W@@&haé%af §¥ ﬁ‘t‘f@laef of daily

do.@é ikt 'hgia’&éeﬁrﬂhstplaﬁs%ﬁg tamgth%k Eka@ﬁ’pl@ 8t 4R agfﬁé%ﬁor?‘ﬁm £oattbry-

e yel 'ow sol i ,
poﬁﬁbmﬁﬁmpi ncéropp m®16312w(t1$ a haulld)c,rysaalfr&ldmt, oBawd)ible Semirhder

ol 5 d ol of 82 T g Wikl ntr
rerfhdd b3FhMLBE nedddse fsQuBE taldd0.  Exanpl e 12:

6- (2- Fl uor o- 4- i odophenyl ani no) - 5- ( 2- net hoxyacet yl)-1,3

- dinethyl pyri mdine-2,4(1H, 3H)-dione Me 'O 103311To

su ' Exanple 1 (100 ng, 0.267 mmol) in
Do%_&e&lgﬁ{]iﬁ(gga ;y triethylam ne (0.0446 ni, 0.320 mol)
(026371 2THethmpyaceby theghteni ideedtdnA2O3alk andca 26 WBkIfely. In
wer e added and resulting solution was stirred at rt,

parﬁwkaérthchmpwnm PhibE IISSR RGN dreneselud as MK idilgtess for a

O 0 R B R Bt i

do@que;om Idagyerdingagoaxtictaednditions b fGHAGEDIe, ﬁmnlypmeﬂsubject the
g er._.was, washed t.h. brine, dried. over Na2SO4

bodyhfe @bﬁ@%ﬁ%@%wt}? FUte gt 4o ISR ﬁnfgsmejﬁC&goa%Pﬁ%ﬁf the

palgfé‘ﬂl%r %ﬁ‘%@l&% b%glgah%e@ M@eﬁ@ra@ Qlllé( &{all(ylﬁﬁ)@e ﬁg)o-ral ]a'c'{m}fﬁstgﬁ%)g to an

ad@t Gz(ody sveight pif glbozut 8(1 kg)sl,s aEmH)l t06.086 n(g;, alertS t640¢mg, or about 10
HL calc'd

to mmé é %lée%%@étin]aaefgtmtftg% ﬁ%}?y qio%g can be 1vel[1 n a Single

administration or in multiple (e.g., 2 or 3) portions a day.

Combination Therapy

[0264] A wide variety therapeutic agents may have a therapeutic additive or synergistic
effect with MEK inhibitors according to the present invention. Such therapeutic agents
may additively or synergistically combine with the MEK inhibitors to inhibit undesirable
cell growth, such as inappropriate cell growth resulting in undesirable benign conditions or

tumor growth.
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Exanpl e 13:

6- (2- Fluor o- 4-i odophenylam no) - 5- ( 2- ( 2- met hoxyet hoxy) a
W@ 2109/1)0533 3- di et hyl pyri m di nc- 2, 4( 1H, 3H) - di oper/v&2000082138

103321The titl e conpound was synthesized from

2- (2-met hoxyet hoxy) acetyl chloride followng a simlar

02850 C e M6 R S5 m@ﬁdi htHodgs PRV e FostrQtinEX B kol Jé‘h
[ I\/& (400 Mz (IZHL a Ot? s§6 opm 3, 6 1n§)é EI) atl 1scase

sta‘(eg:ong)rm@n,g t@aﬂgg (;Q.ils vglth-g corgp@gld(a@@prdmgao 51@ prgsegﬂlnmntlozl in
corfbigacp figh o aff it secty ey oy g edeiy he
corﬁElxwlh[Lil a@:ad)llgn@ th @lic fPesdnt InEMMSHOSeford 94 thd Quuitctiméad/or after the

a e .
celéxa(rgpfrefﬁecrcwﬁértleﬁ qti-peb e ARt fericdgodicrast pyaambinatiang
el ool S 9PN LA B QA s by o
sequential Zhaziyo B@enZt-f heagting Iareeaim airmﬁstdrécbmetgeta ISlsmolteﬂlrthat
co&%r%g‘rr%;jyghgl@gg?w : %ﬁ%{n Lhe Iu?z;gllg%b%%c;n te(rgd g@fl T_q) or after
coch i Syquendh ipcdFuf Rett h Ry e Gl arghuisPrcy g same
tinfeMtH] cal c' d for Gi 6HL5FI N305, 476; found, 476.

15; . . . )

1075 5" RGP 5 21 1SHBEHES AR MO 26 i Spbieaiopay th MEK

inhibithr§Ric Rk Ptk fd it Mgk d 44, ]alﬂtl'éﬁbceﬁ (%éﬁ@ alﬁylb@@ééenﬂéoaﬁlblotlc
suspensi on of Exanple 14 (95 200 mol ) in

agqvie BN TMEEbPIO 4esnts/ ormenal ag@)lts MQI@@@HQ’QGZ 6gq1iigs aid b)lologlc agents.

077} AR A M o b BBl g o

sub‘gh)uté’\akﬁl @dﬁﬁﬁﬁoﬁﬂﬁﬂrbﬁ‘@ ioht E}Eeﬁfn]gyl@SSodeﬂtﬂditﬁfg aentstindl@de, but are
further . After acidification with 1 N HCl aq, t he

nothimited e, b\;ﬁ@hlaﬁomef@anw(nltmmawr%@ &r chlprgmbucil,
o ORRSHARLE I REchBETE LS, b Al

(c.gvthiotdpn), mkkyl dikbeclsudtoanteNe2SOhs wl fih ) eniapsouadae (k.g. carmustine,
LC— ave Exanpl.e 15.as color| ess

org%h%h%gé‘goggqlﬁz rgcjfaslsrlﬁ) Yiating aggpss ad‘@@tamqke dacarbazine, and
pro@'&llb%%mlgﬁmﬁéotﬁﬁ%ﬁ’ds(@ar()églaé%m@n’d és_}ﬂ@ STthe 'él)mp&uﬁﬁ react
witH)phodpsha@5 ahgno, hydpxyl] sfydrgla ba}‘bdxyloamd@mmlazm]@[-‘grw Under
phés%oﬁli.bgifcgluc%gditiggsdj these drugs ionize and produce positively charged ion that attach
to susceptible nucleic acids and proteins, leading to cell cycle arrest and/or cell death.
Combination therapy including a MEK inhibitor and an alkylating agent may have
therapeutic synergistic effects on cancer and reduce sides affects associated with these
chemotherapeutic agents.

[0268]  Antibiotic agents are a group of drugs that produced in a manner similar to
antibiotics as a modification of natural products. Examples of antibiotic agents include,
but are not limited to, anthracyclines (e.g. doxorubicin, daunorubicin, epirubicin,
idarubicin and anthracenedione), mitomycin C, bleomycin, dactinomycin, plicatomycin.

These antibiotic agents interferes with cell growth by targeting different cellular
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Exanpl e 16:
6- ( 2- Fl uor o- 4-i odophenyl am no) - 1, 3-di net hyl - 2, 4- di oxo-
wd 208340853 t et r ahydr opyri m di ne- 5- car boxam de PCT/US2007/082138
[ 03351Conmpound 16A (120 ng, 0.60 nmol) was suspended
in concentrated sulfuric acid (1nml). The m xture was

corlﬂﬁ@t{e%% Hor BRFHPIE, RN FincCROLEEAIY BIRME RTRRFREUNE the

and then poured onto ice. The resulti ng m xture was
act;nmrqffl?l‘éd topctispnppase H o the vegi@smi dlansbripgBnally aetivk DA, which

0336},To_an ice-co d.sal tlon of
s LB S a0 oo it SR EETL RGNS S YiProg and orms
an H&,t)vatddl d@ﬁtp)l’é;d Ivdlllitihbtﬁét( Bin6s M I9QELBAMNAL CaubRanesd sdsst9 and cell
) was added and the m xture was stirred

deaéh @WWU@S therapyunelading .atMBIﬁeﬁhlhttwér?@ra@tlbmﬁé agent may have
theg%épﬁ% g}g‘l stfco ggeﬁﬁloltngcgn{ gg @P&iu@e %18%3";@‘ ﬂ%%OC.latedﬁ\_/'Eh these

che(rﬁbtﬁempﬁ)utmgeradded The mixture was stirred at -78C
e mxture, a solut on of Con'pound 16B

f :
103695, é%@w@g&rg AR 51 A ErNEK reessh Huyterae wiyegtaante
pr&@%em%&l Y& n‘l’)ﬁZsﬁfoﬁg raﬁﬁ 8?JllferZ§&1 60%andq 18- Ag‘i%‘& ?r%hferatmg

was re mxture was stirred at
canmr tnllsTergnm oonumeusagntbond efdaiga quedjtioriok Bekleic hbidd, pibteins,

iRyt S R o REED L oG s wlER i HORA

syMBSRHF padide 8 AfiRGhucRekidEd ShhBR thOEDAERS 8f DNA fplication.
col um gave ample 16 as a white solid (18 n%). | HNVR

So(nq @gtlm@bol@sw_mmr@] Wit tb@mn:ghe@g of sibogudlhosides 39d RYA and/or
arn.l]n F%:’ld gleég |§sm a&é P_l")otené ’_%Bhe(sbs v&gell E{y ﬂ}erﬁefgg %I%(tm S}inthesm of

Vltzh'l)oell{llM"d]nsﬁﬁlleﬁts chrftidietBbBtL 2kh E%IIQ}% or 48 tHnglﬂdS\\dth dFk8ncer cells.
nmpl e 17: 6-(4-1o0do-2-nethylp hen){Iamno
Exargp]@ﬁ ﬁﬁ@tﬁg}l&t@ ICARSUS) 1@112163b14_are not’limited to ﬂuorouracﬂ (5-FU),

Y e S A e N S DR

meveaptapyrihd @s MR deyftaraling, peﬁtd)@taﬂnp@jdaydbmen phogghate lcladvibing (2-

a simlar procedure descrjbed in the synth
COBa APREESYESS: PR RRARC aiw @mb Qfﬁ%ﬁf@m @n%?f&% pibitor

an(( 2 ant%n@&lbol?e %@nt(rﬁagy §as’€|)ther§pl§1%c (s?ner%\s“) effe%té&_)nS &gker ahd: reduce

mdblzglfchts—ﬁssocmt&tww thc];cthéfﬁothtzrapqutid)ageﬁs 60 (br. s., |

[O@h 1- ! %fgl%Ré% :rtlgeri%_ %relaf %%%Lfl\é%% tﬁ%%teg&% §rowth and development
of ﬁl’e{r‘{argémfgat% b <@ OO REIRYhEMN] APt ard et SBfdklmd. thﬂd&iﬁ@tlves

t et rahydr opyri m di ne-5-carboxani de Me vy

and gehEsThereef, such %@ﬁbmg@n@t mé@ggwﬂmbsﬁogeﬁmﬁ r dhese horrnonal agents

B i T R R T
exﬁt‘bﬁsmr@fﬂbmﬂod)of 61‘[&@%1188 %aﬁﬁ;les?of thich Borﬂfﬁ)n(llsageﬁts )

5 .53 (br. s. HL 6'88p§ J=8.34 Hz 7.39
synthggic ejtrggg]g (e.g. cgqt pptibeptr an-)negtgpgegs (e\;g;zargqmﬁqzl toferpyfene,
g TSy e N1y BTsletgn Gicilenl gl gl o)

aromxaaarp lighili®ors Ge. ¢ daBmopint@hihlidg raojpitenyle anid tajazolk), ketoconazole,
gosteéqllrnlae]gg{ﬂ% Elﬂ'ﬁoiﬁdg: q%&?agt]felgqu@ge_aarﬂddgifepristone. Combination therapy
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HZN N N Me y Me [03391The title compound was
synt hesi zed from 4-brono-2-fluoroaniline foll ow ng a
W@ 20uBhesspr ocedur e descri bed in the synthesi s pET/US2007/082138
Exanpl e 16. 1H NMR (400 MHz, CHLORCFORMd) 6 ppm 3. 09
(s, 3 H, 3.39 (s, 3 H, 553 (br. s., 1 H, 6.99 (t,

1noﬂuc§nggé]fl\/ﬂz{( 1ﬂh1‘tH)o-r afd 3%ormc7na$z e(n'ff‘ma hihe th@rd@Putldy ne%lstlcleffects
H) , 5 (s, 1H). calc or C13I|128rekm

on Frcer @medﬁ@m@ps aﬁfmts a@pglat@mﬂpth@sez@renmhﬁyalpeutlc agents.
4-i odoph
0471, 2 PlAeh S o SRS AGTY ol REdads dubhTTelr e ol &

modifiedEabdtl on the molecular structure of the agents. Exarnples of plant-derived agents

6- (2-fl uor ophenyl am no) -1, 3-di net hy1- 2, 4-di oxo-1, 2, 3,4
mcludleeblrtaihfymtdqudﬁpdwa@@ daidb kg BNENEREXNbIGSTE. BRINING,

o ) PSRl s
(VB2 0o xtytaate (o Q.Q[ﬁhcﬁgxel&nﬂmcﬁnmdl) ThesPﬁﬁht d&ived mgéntwg&lerally

heat ed.at 100C.
act@;% 5@&3%%@8# taﬁdoﬂil%@i %ﬂ@lﬁé@eﬁ ttrr%}FqSkSe 3’0@? Sfﬁfr”ggq%s such as

t
etomeg)ghe% 5 ift&e rk Q\gthquén nthgﬁg ghﬁéﬂdl’:ﬁng’\@ﬁh topoisomerase

twce wt ed organic yer
11, ladingds P&A wirardl soissioe, Conibetktiou drerdfn2igAddmga MEK inhibitor and a
S TBE SS ShrRIBOIE 208, B3 Hoh A8 s
affb @Y Aocidld witdBescldB3dhdincApBitid 4leftsof Conmpound 20B (122
0.495 mmol ) and 2-fluoro-4- iodoaniline (234 ng,

[023'%989 Bintogiy apentEeigh groupohhipmalesule theeelicit cansg@imor regression
Whﬁ}ll u§ e raelm\llrgvl’:l og’rlowav 8{1 d a?vlﬁﬁt I ‘rﬁ'ebgatgﬁ ! n(?/glp %algglotglioerag) xarné)les of
biotédi¢!agenanidclabiel tbrelansidohli k2o 1ﬁ1ﬁ1uﬁb—trﬁbdilllatﬂhg @eotPing ﬁltltihtas
Purification using LCM gave Exanple 21 (26 ng) and a
CYIRKIEY MRONGE OPP]L?é%UBOQF@f? fUmay@nHgens EugIgp Sepppessor genes, and

S OUEL ALl BB 58
mafy4h@0c tHeizape @id GiRCkeiRvictflects op mmncibr %héﬁc,e thepatRt’ srmma8ne
res'égtiq)eg fc%atlump%g?mc gzggalg,'la%ﬁzrg(?qce m))ten\‘;lal es a ’gté a%s&f)la?dpﬁ% this

Ch&%ﬁﬁéaﬁénw%gﬁ% [MtH calc'd for C|5H15F1NBO4 448;
found, 448. "Exanple 21: 'H NVR (400 Mz, CHLOROFORM d)

[0253pp rrC][tak@ne@ tpossgss7nrofoukid imBukpmodulary sctivBy HSpmg cg®kines such

as fqiérleflk.?ﬁz g2 %1@%1@5%3{ ?.H%?igglz'r_gem%?h%’i dgm%sé%%e;ﬂ ai]niizq_rﬁ?oq activity
and'-ﬁavl%e@lg %%ﬁro#@d fol Metlcatiddi® ofl pAtRintsCh PR ERLAE rendPEsII carcinoma

found, :
and metastatic malignant melanoma. IL-2 is a T-cell growth factor that is central to T-

cell-mediated immune responses. The selective antitumor effects of IL-2 on some patients
are believed to be the result of a cell-mediated immune response that discriminate between
self and nonself. Examples of interleukins that may be used in conjunction with MEK
inhibitor include, but are not limited to, interleukin 2 (IL-2), and interleukin 4 (IL-4),
interleukin 12 (IL-12).

[0274]  Interferon include more than 23 related subtypes with overlapping activities, all

of the IFN subtypes within the scope of the present invention. IFN has demonstrated
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Exanpl e 22: Et hyl
6- (4- br ono- 2- chl orophenyl am no) -1, 3-di net hyl- 2, 4- di oxo
WO 1002183583 t etrahydropyri m di ne-5-car boxyl at e HOBYDITIE82138
title conpound was synt hesi zed from
4- brono- 2-chloroaniline followng a simlar procedure

act%%ghfﬂ@ﬂnht}iy ddna a%?zl %E%g%]“ 162%121(5%1%916@ tRO lat&'dp%@%n@‘*@ Be

pamc@larlygenssma) 3 38 (s, 3 H, 4.37 (q, J=7.07 Hz 2

[Oﬁé] ? O’%ﬁ'er (:foggle? Hlsa? }}1':5% ’bﬁ %15{%?11 c%nﬁb%ctg%gwgfg 2 ﬁ\géﬁ}nkﬁ})%gr include
tho[z&{%’ﬂblg?@i ﬁliadegegtf pré&ibaitl 3fBet. dis Admatdp S esi¢ Akl infrowidindichs.
a e .

Exgmplps ghsush sytekinsg g&i&;b%mr%mt limiteddp WWEO@M&I?@%@Q}“@-
CS%‘ :(ﬁig%as% taﬁﬁ rg%ﬂ%w %Byﬁfa&]ogh%g% é%].@ %_ 108 [‘n@ ';l%’g's_& %okmes may
be A8 i€lcofn O BGROPM ElimibitoAydNreduee clendBhdchpy-induced
myelopoietic toxicity.

[0276]  Other immuno-modulating agents other than cytokines may also be used in
conjunction with a MEK inhibitor to inhibit abnormal cell growth. Examples of such
immuno-modulating agents include, but are not limited to bacillus Calmette-Guerin,
levamisole, and octreotide, a long-acting octapeptide that mimics the effects of the
naturally occurring hormone somatostatin.

[0277]  Monoclonal antibodies against tumor antigens are antibodies elicited against
antigens expressed by tumors, preferably tumor-specific antigens. For example,
monoclonal antibody HERCEPTIN® (Trastruzumab) is raised against human epidermal
growth factor receptor2 (HER?2) that is overexpressed in some breast tumors including
metastatic breast cancer. Overexpression of HER2 protein is associated with more
aggressive disease and poorer prognosis in the clinic. HERCEPTIN® is used as a single
agent for the treatment of patients with metastatic breast cancer whose tumors over
express the HER2 protein. Combination therapy including MEK inhibitor and
HERCEPTIN® may have therapeutic synergistic effects on tumors, especially on
metastatic cancers.

[0278]  Another example of monoclonal antibodies against tumor antigens is
RITUXAN® (Rituximab) that is raised against CD20 on lymphoma cells and selectively
deplete normal and malignant CD20" pre-B and mature B cells. RITUXAN® is used as
single agent for the treatment of patients with relapsed or refractory low-grade or
follicular, CD20+, B cell non-Hodgkin’s lymphoma. Combination therapy including MEK
inhibitor and RITUXAN® may have therapeutic synergistic effects not only on

lymphoma, but also on other forms or types of malignant tumors.
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[0343] 6-Chl oro-1, 3-di nethyluracil (30.0 g, 0.172 nol)

and 2-chloro-4-iodoaniline (44.4 g, 0.175 nol) were
walz@sasosexd in THF (600 nL) and cooled to 0 C urdBUS2007/082138

nitrogen. LiHVWDS (1.0 Min THF, 360 nL, 0 360 nol) was

added over 20 min and stirred for an additional 30 mn

[0289] O- Fufror SBIPEsRS 5N SIAR REAY (R FRRJtIR 16 ﬁ@l@oiffﬂh):.cmgrowth and

~added and the |ayers were separated. The organic [ayer
divivaen oeeddsethuppraveingige deabonmont ofingopthsiy évlutatigriagitumeor

sulfate, filtered, ;and concentrated.tq give the ude
sufofofene e SN SRS YRt i @biugliahY Rfpworkc of
inhiiBiry 6igQ8s dvercadfdngg thelce B dyElo chdd paidis andh@switthg th ABigher rate of

collected by filtration and washed with MIBE (2 x 50
conolled el grayrth—cangrbufgamplas phthe furgor syppgessor gengyrnglude but are

g R PSS 0 b 2 (6

[02801, DPE-4jsihvlvelrin pankleatic 8icéihndImaiti@pdtizs, ink dyjop|ldvtiitg

pabbis s sPERTGSA0OT) 8 ohesies BuadiesipBATBbSIARE

ot , tethayliam : , 1.6eQ)
cyBpRSER inhibf ﬁ‘ixyl parﬁ%re%ngp@gilgﬂ@%%@%ﬁ%ﬁa%%@“mhm xed in
ph&ddRropi@yiomaatof GC. nePheis sy stGnlaod ofyetadiank¢mial NE-2 encodes a

. Imol , .2e .added dro ise then the reactio
nudlegintgingias o5 i MRl s o et e a A Bhihe
neﬁv@uﬁgﬂ_steﬁh ER B RAGLs FBNthWHR B-RHORN L taduldeatFfkin HALis:Ahhidr inhibitor

was filtered off and the filtrate diluted with DCM and

of erlstyste. R B ks inseleed nhretinahrastama af well agbgricnpladdasy small cell lung
an RIS SHST 8L, K% S S RS I HTPNSF AL D f G 2 Prtuce

ave a pal e"ye P

ap&itddi€ aMgeitios bfi d@oBinagHPdTp 5B Os Huve it Hevidd fahgescoIrpeisnd WTI is
~as a white soIidﬁéZ.Gg, 5.1mmol, 100% . 'H NVR (400 .
1nv,9ﬁze,d 1@%@1@@1}11%'9 hp neys. ng.ébl 13_112\5)1Ye§1, 1n@rqu;t egl_dgnzar(l@n cancer,

BRC2D | i  cander1&h sspF ghle qum bt
and BROPE, ol B3 cander i B byt ke it
int§ ¢he tumBr Selishizherd it kdkers i®ltufi®r suppihssidgdundt®ns. LCoinbinktidd] therapy
: ﬁf.c'dB&§£H§%§H15C 1N304, 512; founqﬁ/S 2. Exanyle 24
inclydize 3 MEK HRe; apfha \ymoGupDIckIr §135-1ve BibmRuts YaFtic
effbcts 8n ﬁétf@ﬁsmﬁ%feﬁn from various forms of cancers. _

di oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-car boxam de 0
[0283D Cancer vaccines are a group of agents that induce the body’s specific immune
response to tumors. Most of cancer vaccines under research and development and clinical
trials are tumor-associated antigens (TAAs). TAA are structures (i.e. proteins, enzymes or
carbohydrates) which are present on tumor cells and relatively absent or diminished on
normal cells. By virtue of being fairly unique to the tumor cell, TAAs provide targets for
the immune system to recognize and cause their destruction. Example of TAAs include,
but are not limited to gangliosides (GM2), prostate specific antigen (PSA), alpha-
fetoprotein (AFP), carcinoembryonic antigen (CEA) (produced by colon cancers and other
adenocarcinomas, ¢.g. breast, lung, gastric, and pancreas cancer s), melanoma associated
antigens (MART-1, gp100, MAGE 1,3 tyrosinase), papillomavirus E6 and E7 fragments,

whole cells or portions/lysates of antologous tumor cells and allogeneic tumor cells.

100



24 [ 0345] Phenyl
6- (2-chl or o- 4-i odophenyl am no) - 1, 3-di net hyl- 2, 4- di oxo-

wd 208340853 t et r ahydr opyri m di ne- 5- car boxyl at e (BXEIR1087/082138
23; 100ngy, 0.195nmmol, | eq) and 042-
tert-but oxyet hyphydr oxyl am ne (See, WO05/110410;

[0236PNT Anlad%ﬁ)eﬁg?ﬂggy OB t¥RLEMAHRIinAuRNRYSHne4 & TAKs. Examples

(3nl) and at 100C for 50 m nutes in a mcrowave
of adjmetnéy incliide byt acaot Bohited ¢l beeil B Gatprogte Xauanad BCSo) etdetbxin
lipg%oi%alcgﬁ;(ig% ?1@'1% ﬁm%etfh%%logyagnlfg ﬁ‘(?ﬂﬁ%ﬁ%teﬂ%%h-zf &E&S{’
grédulodyehthasrepttpt oslophetiyibanhg Gctdd-( GRJnsi) axy ejtbamy h- 1, 3

-di net hyl-2, 4- di. oxo-1,2,3,4-tetrah ydropyrim )
chemetbergpic 8sE v hielels be e yaNo e dpcetumpinngdueeg suppression when given
in hA3481Addi tion of 3ml of TEA to Exanple 24 caused the

conmpound to de-protect within 5 mnutes. The fina
[0283pduEurthasxamplcabéthepctiiRl £geh B that\neayEbeaspl én &mfiGiom, with

M {iERorg icfhides bt age 19t dighid (oA I A Sipgaling RIS degnples of
P13?Aﬁpinhibﬁog§h£t%%2be"ﬁse§ irf SorhSinatonBy M8 MK inhibflord in@%de, but are
dd, J=8.34, 2.02 Hz, 1 7.84 (d, J=2.02 Hz, 1
nof IWEFI] toc buroardefiderm@l SiamBICTdch4G8cepth® THERG \mdhjbith®s . Examples of
anpl e 26: - .
HER B9 dh s Dyt 75 ABpHraHSH St REFPHED ST 2SRy pmd Taeerb®
(Lapdtifw®! @kb®, a small molecule that can be administered orally, inhibits the

yOnet hoxy) - 1, 3-di net hyl - 2, 4-di oxo-1, 2, 3, 4-t et r ahydr opy
tyrpsing Kinpse-®mpanpox ahEdd lrand BB o receptors. Stimulation of ErbB1 and

ErbB2 is associated with cell proliferation and with multiple processes involved in tumor
progression, invasion, and metastasis. Overexpression of these receptors has been
reported in a variety of human tumors and is associated with poor prognosis and reduced
overall survival.

[0284]  Still further examples of therapeutic agents that may be used in combination
with MEK inhibitors include, but are not limited to, histone deacetylase (HDAC)
inhibitors. Examples of HDAC inhibitors that may be used in combination with MEK

inhibitors include, but are not limited to, suberoylanilide hydroxamic acid (SAHA).

EXAMPLES
Preparation of MEK Inhibitors
[0285]  Various methods may be developed for synthesizing compounds according to
the present invention. Representative methods for synthesizing these compounds are
provided in the Examples. It is noted, however, that the compounds of the present
invention may also be synthesized by other synthetic routes that others may devise.
[0286] It will be readily recognized that certain compounds according to the present
invention have atoms with linkages to other atoms that confer a particular stereochemistry

to the compound (e.g., chiral centers). It is recognized that synthesis of compounds
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CI\NH2 0 0 00 2326 [03471Phenyl
6- (2-chl or o- 4-i odophenyl am no) - 1, 3-di net hyl- 2, 4- di oxo-
wd 208340853 t et r ahydr opyri m di ne- 5- car boxyl at e (BXEIR1087/082138
23, 300ngy, 0.588mmmol, leq) and (R)-0-
((2, 2-di met hyl-1, 3-di oxol an- 4-yl ) met hyphydr oxyl am ne

acdo%ﬁg% thd _P%%@Menﬁ%ﬁ ayWBdit e ctbnalTiidiRessof tillerent

he m xture wa$ subjected to m crowave
sterqorsacneeﬁt (Lon elaftntll?m@@ &Iﬂrdlwrmm@sk Unigisen pamtiaafetcreochemistry is

spe%}{ge%gre&ta 1 aoco%%peogné) Xsigg Ohk}& c Ba,%f |6 o%%e%%ﬁ% 68%130551ble
ste&oﬁsl@fﬁeils 38 (S 3 H 1.46 (s, 3 H 3 04 (s, 3H) 3.38

S 3.85 - 3.8758 (m J=8 Hz, 4.03 -4.05 (d,
[02 b arigupHpethodpon sqprryting ngmzprwof diffeqenipstargoigomers @gg known

o 45555y ey S5y e I s b

op@aﬂﬁ%ﬂﬂeﬂ&é@ﬁing&@&lt td Garnda p2565f diEstaﬁDilsern&Yc cornpounds. The

20h|or%4iodo§) Iamno- g hydr oxypr o
di @;(;‘}ane may then be separated in 0 der to recover th optlca ure enantiomers.

Dlgggg]mgxgamgleﬁe@w Q1 62 uocPro BT ATV RS T g1 BS5nGaT b

diab @B (R)ic Balf(A- Distarcorders Gaophle iy asiffiopatly disin@ ply ol
hyl-1, 3-di | -4- . ) .

prPEt Koy o e e g insznointey sglbiliios, rsackivity, stehgtl g pe

reaﬂil?%@ﬂaﬁﬁecﬁbﬁ&kﬁ%@%ﬁ@ge( RER|dess ARl ar kO NBor SartpiBBlastedeomers
was dissolved in 3m of MeOH and 3mlL of TH t hen

carptypmauy: he seznafaéqrd by d@pma‘(ogmﬂw 00 b% seprraiey/ resphetdn tafhnatues

basgv Iz_l:ierrglll g Ie%e:]nc?% in 50 CulPO 1t gli%gltreh(getableeaaﬁon tl\évrr?|%¥ tcegﬁ?lq%eﬁ%hat can be

uscgiae @edoh siterédl@rﬁ@ﬂ‘pﬁcmﬂpcamaafm their swen@b m(:3de%an B4¥Jund in
111 NWR (400 NMHz, V\gl; ppm 2.89 (s, 3 H 3.21

J ea@sl accgleg.BAngreZ@Q@t@n(qﬁ H2 engEgzgltLogleysgr R@ﬁqmgewndﬁ@glutlons

1 , 1 4.61 (t, J=5.68 Hz, 1
Jo@dg'élew‘%&“ 3'0@9% 5014 (d, (1 8.34 Hz, 1 H) 7.H)70
[0288¢, Cothpddndslacéardhiz, to 1hd-bre§en981v(3ﬁhorﬂcai1 alsd Hdzprep'hred asa

ph%%}él%ﬁlg@iﬁm%pt}_%lf@mdf agigi(,ﬂsj)n sgh by rgacﬂg theaflree base ?orrn of the
cor%ﬁ&ﬁfd%@@éﬁﬁ%a%ﬁgﬁf Q&%ﬂrﬁgle inorganic or organic acid. Alternatively, a

pharmaceutically acceptable base addition salt of a compound can be prepared by reacting
the free acid form of the compound with a pharmaceutically acceptable inorganic or
organic base. Inorganic and organic acids and bases suitable for the preparation of the
pharmaceutically acceptable salts of compounds are set forth in the definitions section of
this Application. Alternatively, the salt forms of the compounds can be prepared using
salts of the starting materials or intermediates.

[0289]  The free acid or free base forms of the compounds can be prepared from the
corresponding base addition salt or acid addition salt form. For example, a compound in
an acid addition salt form can be converted to the corresponding free base by treating with

a suitable base (e.g., ammonium hydroxide solution, sodium hydroxide, and the like). A
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Exanpl e 28:
N- (1, 3-di hydr oxypr opan- 2-yl oxy) - 6- (2-fl uor o- 4-i odophen
WO b@sitasys 1, 3- di met hyl- 2, 4- di oxo- PCT/US2007/082138
, 2,3,4-tetrahydropyrim di ne-5-carboxam de
MeOH THF/ Et hyl ene gl ycol HN p- Tol uenesul fonic acid N N

coﬂip&n{dqg‘lt%%‘&ﬂﬂﬂlon salt form can be converted to the corresBondin free acid by
6- (2-fl uoro-4-i odophenyl anm no) -1, 3-di met hy1- dg i OXO-

treating ity a S‘tll@tbﬂfafrw teapynidne ahilorec wid; atdoxyl ate (conmpound

(

1078, 3R 0SB ompo ik APSHdie R he pressat invepgiopgg, beypropared

by 2&thod6 k86wn KOOGS bf @tlinaty: skileivthe @i or &cingple, N-0R)es can be
1998; 1710-1725; Eur o(ﬁean Pat ent Application No. EP

prepel@ébmeam an WOz Z¢hforpo éh?dcogmﬂueé Pt anxifising wegnd (c.g.,

it B e B g i, e B kRGP0 et
mer}r dﬂompémkylﬁhna&cacidanr o llike) 1n6|29mgal§16 106t orgimiis sslotitde.g., a
was then di ssol ved i n nethangl

halgeenaicd lresaebogisyetots ?1Ph19@methﬁ§g>2r@| eBLn Pl  abltgmatively,
the(IlI-o§[&s of R mBEnRILE Be ?F&%afeﬁqrdﬂll MU SxPRYref a g%roéggfe

for 30 m nutes. Pur|f| cation by HPLC chr omat ogr
stagtffgongedalt he titl e conmpound as a white solid. 28ny

[Oéﬁgo g%h?gll}llw % ay élngéli_lléizgg%sr}cﬁ éja%)qqﬁ)rg&g] frggtrgd\%%{{%gs lo_P
conlpéun@lz ab?:greZ@n Qltﬁaarecﬁkcﬁ% ag@nt7(% _;"lzsulfgr kﬂlﬁﬂ' d?éq&é triphenyl
m

thSpame( itdiung bero 3dr1dle, scghm borohm)inclq p@gsp(hgrusirlﬂ)lomie agbromide,
or %élke) @a !a_ﬂlﬁ &%lﬁcorgal{lg golve (%lflel ZgF%‘cl\elztloonﬁl‘ilrlle ¢ anolo la{(?lge‘ous dioxane,

orﬁre(lﬂke]:ﬁtuptbcg{)&o odophenyl ani no) - N- ( 3- hydr oxypr opoxy) - 1,
3-dinethyl-2,4- di oxo-1,2,3,4-tetrah ydrog yrim
(0292}, Brodsysdstivistivereof thirormpound Esdhis repagyed by methods known to

those of ordinary skill in the art (e.g., for further details see Saulnier et al.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound with a suitable
carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl carbonate,
or the like).

[0293]  Protected derivatives of the compounds can be made by methods known to
those of ordinary skill in the art. A detailed description of the techniques applicable to the
creation of protecting groups and their removal can be found in T.W. Greene, Protecting
Groups in Organic Synthesis, 3 edition, John Wiley & Sons, Inc. 1999.

[0294] Compounds according to the present invention may be conveniently prepared,
or formed during the process of the invention, as solvates (e.g., hydrates). Hydrates of
compounds of the present invention may be conveniently prepared by recrystallization
from an aqueous/organic solvent mixture, using organic solvents such as dioxin,

tetrahydrofuran or methanol.
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[1: 135010- ( 3-tert-But oxy-propyl) - hydroxyl am ne (29A):

Di i sopropyl azodi carboxylate (13.4 nL, 68 nmol) was
w@eed4dsopwi sc at 0OC to a stirred suspensi on BET/US2007/082138

3-tert-but oxy-propan-1-ol (9.0 g, 68 mmuol),

tri phenyl phosphine (17.8 g, 68 nmmol ), and
[Oﬂsyyd COXB AL SHdAR t6 e Pre@bnt B AR c)an'a'[bo-@'eﬁ)réﬂa%h as their

, and'the reaction stirred for 16 room

indiei fryed rs@rfml@me‘mby @@bt@ng pricors wshoenf tlmtcemppnnwwﬁb @n optically

act%n %Sgoh g n%esn)t ?(%/ forrn a Vpeal (%e Jéas?er%(gg?%}l&ﬂ{ ao%llyouglgs separatlng the

diadtefedmicty ztndBuw»eMnF mmmﬁHy ps0ichgdiogrct., $idicab®l@ondf
faintly yeIIowso H NMR (400 MHz, CDCl3): 6

enantipmers @a begprripdpout umgg)cq\faleng ;i;ast\epregm@ng dp@yatlvgs @cqmpounds

dispiigely FuflpCodile vy Sl gtopedyionzghe.

Dids@3&drhdty €l aeazdisench pblysadae pfopeidias (ELg A3ltdgmponity, bodmgadies
to.a solution of 2-( ert-_. )

8013@11189%; THCHBERP <) A6 CﬁBgF &eaflily sepagafed by tasing adyantaegpffhgse

dlsslﬂnf;H%Qsl ZTKé&lagI&)eof%fs RalBO %&%t%%clﬂﬂ&a%ﬁapﬁ? Qf tﬂr@f@rably, by
tirred roomtenperature reC|p|tate

Sepaea‘tmmdsobycloﬁn tbcthna{ue@ hascdmgon Hefefdnces mltselub@lﬁtyp Uhe bpwlly pure

en 12n1§r tsfge}gre&aveé%&yﬁgw gggg K golgflrg/gE eg/g&%ﬁh% p@%ﬁ%fir:%\ﬁ?eans that
Wo(lﬂpﬂbt et 11@%@1%)2&1@14 g”m&ﬂé Idetuiled ﬁascrlﬁngﬁloﬁﬂhe te%hhléples-apphcable

4 Hz), 3.38 (t, 2H, 6.4 Hz), 70-L79 (m
to the I@O(Lglong)lﬂ)steremsomers of cornpounds from thelr racemic mixture can be found

in J]'e %quesg.g ltooil%ﬁ %&m%epﬁ hﬁ;]l)én aﬁ?lanﬂ)mle\lfs( ﬁac rteosx?%erﬁ)ep Slutions,

Jolﬂi w@y@s&sqﬁce(l@amydropyrl m di ne- 5- ear boxam de: A
ture of Exanple 2A (100 , 0,2 nmmol) and

(0296 er Aswa%b(%mdb%‘wmb Irdecoelmlonmsed@ thepe praseyses,pehemes
an(?n EW% a\(l\ré gg%%sé 3v1{ﬂ§[ ég%qlg%\% hlhtbl?}c ﬂt&ﬁ(ﬁéﬁ%& &"i_ﬁl_l&la rh“[erltl&?e for
exaghpde, tAO Bouasal af tie Agescdni (dhen\nbaltﬂmcmswt the ddwertlalwif tBhloWEAal
1rrfl f 10 h | at.i | te

A, Conah% e v e el Azt SapaLaler,
des\fﬂa@%fn%‘]agﬁséf gés%%&@%é@@s%%l%g% frgomﬁgﬂé(jldﬁcﬁﬁﬁﬁﬁhﬁo@&less
othl€|zw1san¢{)3d 3U®&55( sthedvibh n@ed @ll(startidg-Bate@ialsayer@ obfpingd GRm
co&}ﬂeﬁ%&ﬁ%&%ﬁi@lﬁsﬁé}ldﬂ?% I\Z’%S)ﬁ'ti figg_tp?rlpélgplgatior}mép%bg%aﬁgqhe following
ab@%blﬁﬂ‘ﬂiﬁ"—fﬁé\}‘l%useé 9BthefcRbimdles 49 thr a1 Be 3Mbcification:

-(? El uoro-4-i odophenylam no)-1 _3-dinet hyl - 5- (5- net hy

ull (mgerelitens) e- 3 car bonyQoyr i mi dhaéacetyl 1H, 3H) - di onc_0- N

atniNMtsbsph@rg) 0353] The titl e conpATRdAda sy Mriphsplzedse)

BOO(tt@WuRloxd c&ibBhyl® Pr ocedur eBOESBiIN&E-3 dxazolidinyl)phosphinic
chloride)

BSA (Bovine Serum Albumin) CBZ (benzyloxycarbonyl)

CDI (1,1-carbonyldiimidazole) DCC (dicyclohexylcarbodiimide)

DCE (dichloroethane) DCM (dichloromethane)

DMAP (4-dimethylaminopyridine) DME (1,2-dimethoxyethane)

DMF (N,N-dimethylformamide) DMPU (N,N’-dimethylpropylencurea)

DMSO (dimethylsulfoxide) EDCI (ethylcarbodiimide hydrochloride)

EDTA (Ethylenediaminetetraacetic acid) Et (cthyl)
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the synthesis of conpound 14
and 5-net hyl i soxazol e-3- car
w@ 2081M33 DVSO d6) 6 ppm 2.4
3.19 (s, 2 H 6.13 -6.29 (m
1 H 7.47 (dd,

J8.46, 1.89 Hz,

by reaction of Exanple |
bonyl chloride. IFT NWR
2 (s, 2 H 3.13 (BCT/BS3)7/082138
1 H 7.08 (t, J=8.59 Hz,
1 H 7.68 (dd, J=9.98,

I H)

Etzb 9et ’etﬂer ) 10 4r (s,

h(Q}lﬁ fnfrah\/rlr nn\/rl [aal

EAd (e-Eh%Jl Sééi‘até)or

) o -
%@qmcdﬁ ACEY N

wa@&w@’n acid

HOBTH hykpxyhvnmq%@’lebhp fitle

HQ.SH(@S ity ey suseitmeds) 7 o

HPAL6) (hash prgssarcsliquiid ar pr ocedur
chpyntdyegihy) of conpound 14 fro

eHd@detd)bed in the
m reaction of Exanple 1

i.vWidthhverdByl 2- chl or o- 2-

oxoacklGE @sdbydchlysbanaé) t he

apfiicR) T or ded Exanple 31).

i'P%HE%Ot(@an&% umm_chr omat ogr
M = 20 ' [N _’I.L);‘?b) mb

oH EAu&n,été? bhlﬁ;dﬂ%xb%p#pﬁp,hg’ld)

MSdthy) £ o o 4]

mgg(mllhgrams)

l:v ahmple
MHZ (rnegahertz

mig{Hpulshior o- 4- i odophenyl ami n

onLgmililioyedr oxyi soxazol i di

mMémiomidpny| ) -

mmol (millimoles)

mol (BoRket hyl pyrim di ne-2, 4(1

HSBS- i eBBolHSpNpbh &ulfonic acid)

Il&ﬁntt)l tle COfT'pOUI’]CI was

RYORB TR aBfaik | SAT TENT

H)EJV)B 2A Wt Tsoxazot

racad: acoy

had &
\JCUUI C Ut oLl I T U

ouﬂds oT,squate ichy

CaBIg)s 3 py

ATRA Atetyg- - hqtyl@mmomum fluoride)

TBS. (82uglBmcthyisilyDH) 7. 37- 7. 44

B (t2t-bijtyDM-H] cal ¢’ d for

TEGL@GHEbHMNARDY, 491; found, A49ITEX@wdluercddetic acid)

TFAA Griftheob&tid ahRERRIRENY | am noyHE (RtdhyERbfyak) 2, 4- di 0X0-
TIPS (tfijsbPopyRILEGT N1 - YECTNYT ) -t Sthid*al & M AbR¥Ay)™ d
TMS GrimethylsilyD)® | = TMSE (2-(trimethylsilyl)ethyl)

Tr (retention time)

[0297]  All references to ether or Et,O are

to diethyl ether; and brine refers to a

saturated aqueous solution of NaCl. Unless otherwise indicated, all temperatures are

expressed in °C (degrees Centigrade). All reactions are conducted under an inert

atmosphere at RT unless otherwise noted.

[0298]

'H NMR spectra were recorded on a Bruker Avance 400. Chemical shifts are

expressed in parts per million (ppm). Coupling constants are in units of Hertz (Hz).

Splitting patterns describe apparent multiplicities and are designated as s (singlet), d

(doublet), t (triplet), q (quartet), m (multiplet), br (broad).

[0299]

Low-resolution mass spectra (MS) and compound purity data were acquired on

a Waters ZQ LC/MS single quadrupole system equipped with electrospray ionization

(ESI) source, UV detector (220 and 254 nm),

and evaporative light scattering detector

(ELSD). Thin-layer chromatography was performed on 0.25 mm E. Merck silica gel
plates (60F-254), visualized with UV light, 5% ethanolic phosphomolybdic acid,
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0 [0356] The title conmpound was synt hesi zed by
treatnment of Exanple 2A with 2-
w@ pysnalssai n-1 -yl ) et hanam ne foll owi ng a si m | BET/US2007/082138
procedure described in the synthesis of Exanple 5.
[ MtH calc'd for C19H23FI N503, 516; found, 516 Exanple

Nlﬁéfdrm org anlsaldehyde solution. Flash colurnn chrornatoiraphy was perforrned on
Di hydrobeut 0oXxy) - 6- (2-f 1 uor o- 4-i odophenyl am
sﬂlpqq 991 (23(3—400 mesh, Merc

[()ﬁ)(()gﬁ] 3‘)[11 Gt d 58 1 R}ldlreﬁgent hEldah drepgllfﬁé eANel cno%ipoungs are

eitlZdd QSAll&b@éﬁ&B%ﬁid&&@Vdugﬁﬁé@ Sudh(:35Md E&&ﬁﬁ'(ﬂleﬁﬂca\b@@mpany
synt hesi zed by treatnent of Exanple 2A w
(W g/)aulgc% WIQ Baghem (Torrance, CA), Sigma (St Louis, MO) or may be prepared by

meﬁ*yoﬁ@%ﬂkng)wﬁ t8l )ét%hﬁlgf | ng§ Elyl 1)uli‘M1%r Qt;(ﬁlﬁ)owl %}ét%ggdures

ol'ysis of e resu eri al
dessribed ﬂlrsuph sardird ecfoeacdsiab &bsenarididessy’ Bth:egétﬁs fof Organic

Ex 1H NVR (400 Vet i |-d4) 37.7 (d J.=
Sygth%ﬁf?m)@ o Jphpowl(% %n% New Yt NY oy ,ROié’ﬂ)%h?mry of
1 : 3 . :
Cag‘rﬂoll—ll) C‘]ogfn]%élg ;g';%fo%s. Il—b@)aé@ SQ@SF,dE?}se&I)lergébegcé('ﬁbl%h%si }%%ﬁ_(l_)“@amc
Reealons,dolsod -401 Yahn1WlEy MdDSons5 X8y YakndY, $2%.; Macealmbt Advanced

Orifnéczchﬁ}a%swy‘&P fdhx Y5 WElgY prdigeons: NEPhY TSNy Fadd-#gsk 1, 3

Conﬁ’o‘ré'fﬁhﬁyé Ofgethic BlanSR$Andtiohs v EHLRILIigRbrY, NPY biKT1989.
di ne- 5-carboxam de O [03581Exan'pl e 35 was synt hesi zed

[0304] | oWlhﬁ gnigredischnsuiss of ald dp@snanésyicd argughput Has application are

incorporated herein by reference.

Synthetic Schemes For Compounds of the Present Invention

[0302] Compounds according to the present invention may be synthesized according to
the reaction schemes shown below. Other reaction schemes could be readily devised by
those skilled in the art. It should also be appreciated that a variety of different solvents,
temperatures and other reaction conditions can be varied to optimize the yields of the
reactions.

[0303] In the reactions described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted participation in the
reactions. Conventional protecting groups may be used in accordance with standard
practice, for examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in
Organic Chemistry" John Wiley and Sons, 1991.

[0304] A general synthetic route for producing compounds of the present invention is
shown in Scheme 1. Compound A is reacted with PO(X,);, where X is halo (e.g., Cl),
under reflux to provide Compound B. Coupling of Compound B with an aniline using,

for example, LDA or BulLi at -78 - 0°C, or under microwave heating conditions at
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synthesis of Exanple 25 starting from
4-io0do-2-nethyl aniline instead of 2-chl oro-4-
wo oeanissd ne. 11- INVR (400 MHz, Met hanol -d4) 6PJr/¥S200T1082138
J =80, 1H 7.58 (d, J =80Hz, 1H 6.80(t, J=
8.0 Hz, 1 H 4.00 (d, J =4.0Hz, 2 H 3.76 (d, J =
50 Iﬁ) 2@04[@z pﬁﬁ%léf@s @blﬁﬁmﬁﬁi C3 ddmpodiia (ﬁs thdn fbatéd a@thg}%enﬁ

cal c' d for G 6HDI N4AO5, 475; found, 4
chipscdpmphase 88t a base, such as EtN or pyrldlne to give Compound D. Finally,

dlséﬁg;%m%ét yif ﬁle:%hfelgo ogrrgupd'wﬁtﬁ dopheiy! A 09k Niddi ge_a({jilng YA 9% owave
hedingRlohyiliods Bothao3®- 15R@CIeied edrhpdinds opye ipidseitrigvéntioar b
oxam de H 00-NH OH OyN [0359] Exanpl e 36 was
(Cempppweds Ebd fol l owing a simlar procedure described in
the synthesis of Exanple 2 starting from
2, 3-di fl uoro-4-iodoaniline instead of 2-chloro-4-
Schadeani line. 1fl NVR (400 MHz, Methanol-d4) 6 7.64 (m
Il H 6.90 (m 1 H 4.04 (m | H) 3.91 (m 2 H 3.59
(m,2 H 3.36 (s, 3 H 3.15 (5 3 H). [MH calc'd for

Cl 7E21N406, 527; found, 3 Fxanpl e 37 uRr R,
2, 3-Di Iﬂﬂixaxypr opoxy}\‘ 6-1(2-fl

" 13- X4= halo (6.9, Cl) R, Ry LDA, THF/HMPA (-78°C - rt); or
Rsdli ﬁg’\fﬂﬂ 2, 4- disoxo-1, 2, 3, 4- te\g/rahydr opYaH. midoweye 35¢°&r b
oxami de HN OH OyctyN Ny NE [0360] Exanpl e 37 was
synthesi zed following a simlar procedure described in

the synthesis of Exan‘g§ 2 by treatment qf Rc,qn‘p@md 2A
Wltﬁa(gs 04(2, 2-di net

3R2

o«)kqﬁam-4 yl)met hyl ) h yham ne e, BalRP, A
afd’, 0. Redx.Coern, 34,Q19%1, F{xlasj—mllomﬂ a%1d
RV ysis dksahe re UlNLn?gl teriafHF ' H IWRN
5(:D(:3)é746(m2 t, J = 8.0 H, 389
(m 3 366(m1H)3C55(m|H)331(s H)
3.02 (& 3 H. [MFH calc'® for Cl6HL8FI N406, 5B9;
found, 509. Exanple 38:
(R) -N- (2, 3-Di hydr oxypr opoxy) - 6- (4-1i odo- 2- net hyl phenyl a

[033‘:5113% Fn%l/fig&zi?%?rd?%'?(oéﬁrf?‘ét?’3‘?%%“&‘% PRSPy PRIRCHPR &1 Sehprge | can

be Q¥cNfb eodu@e the compounds described in Schemes 1a and 1b.
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[ 0361] Exanpl e 38 was synthesized following a simlar
procedure described in the synthesis of Exanple 2
WG @st#03s3 f rom 4-1i odo- 2- met hyl ani li ne i nst ead BET/US2007/082138
2-fluoro-4- iodoaniline. 1H NVR (400 MHz, Met hanol - d4)
6 768 (m 1 H 7.54 (d, J =8.0H, 1 H 6.78 (d, J=
ScRefle itz 1 H 4.01 (m 1 H 3.86 (m 2 H 3.55 (m 2 H
3.30 (s, 3 H 2.95 (s, 3 H 2.31 (s, 3 H. [MHL
calc'd for Cl41211N406, 505; found, 508  Exanple 39:
(S)-6- (2 chIoro-4-iodopheny|am’n<b|)N , 3-di hydr oxypro
poxy)
1 2 4rdixex0- 1, 23, 4-t gt r ahydr opyrR#@i di ne- 5- r b} ea
0 %the OME@@@@bEﬂawple 39Twas synt®esi zed Fﬁtf%ww%q:i:L
Mesi fif | e proceglur es desgg W-.jn t t hesi s
Ex&nhpl e 26 and Exanpl e 2 4?[ey Mus ngﬁ@){? Lﬂ/ Me
( S)x,0- 42, 2-di met hy1- 1, 3- dloxolan 4- o
yQOret hyChydr oxyl ami ne (SeeBi1 Bailey et al., J. Med. Ci
Chem, 34, 1991, 51-65) instead of
(R) - 04(2, 2-di ngthhy 101, 3- di oxolan- 4- y@ ay 1)n¥droxyla

m ne NVR (400 , 0-4) 67. (s, % 69
(d, Yoo, NT (‘1 ok d, j&& ]@\3 (m
| H) pgid6® (m

c§)c Wafor %ﬁBHlSCI%§40§r é&%; fouﬁd

(s, 3 M. [
525. Exanpl e 40:
(R)-6-(2,5-Difl uoro-%-i odophenyl am no) - N- (22, 3- di hydr ox
ypropoxy) -1, 3-
di net hyl- 2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-carb
oxam de H09 5H HN O O [ 0363] Exanpl e 40 was synt hesi zed
Sché&h %Ewnng a simlar procedure described in the
syn esis of Exanple 2 starting from
5-di fl uoro-4-ioseaniline instead, of 2-flyoro-4-
doaniline. Ifl NVR (400 Mz, 6 7.73 (m | H

I7.0 QUm 1@4.44%%0 312 3 H 3.86.0m 1,
.33 (s, 3 H 3513 3 H). calcid fpr H 162
[ggﬁmr\ﬂ%s 527; d, 527. anfiee 4?@
1

Riec

N
hyl 7eflad 0doph 2- hydroxyet hoxy) -
ﬁ;hyi 2re4u di @XO- %4-'%@':{{(?@%%# ?‘Op)Mel ml Me Riep
d|n -5-carboxanmi de 0
Az
BZ Cz

[0306] A synthetic route for producing other compounds of the present invention is
shown in Scheme 2. Acylation of Compound C with an acylating reagent gives

compounds of the present invention (Compounds F).
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HOO 0 O [0364] Exanpl e 41 was synthesized follow ng a

simlar procedure described in the synthesis of
waExaspiEs25 starting from 3-ethyl -4-i odoani | i NBCT/HIS1060E€82138

of 2-chloro-4- iodoaniline. 111 NWR (400 MHz,

Met hanol -d4) 6 7.86 (d, J 8.08, 1 H 7.11 (s, 1 H)

Schemb2{d, J=8.08 Hz, 1 H 4.01 (d, J = 4.0 Hz, 2 H
3.75(d,J:4.0Hz, 2 H 3.30 (s, 3H 3.04 (s, 3 H
2.71 (q, J=8(B<6H2R22H) 1.20 (t, J g38.0 , 3 H.
Elg/HH] calc'd fo ’r Cl,kl—FI{ZIII\MQgCO&SQ; fqunA: 4\ Exanpl e
N-(2- Ami noct hyrll _ 8- éz fl uor—e—-4-—|—edoph$‘nyl- m ﬁé)-l, 3-di
ni cthyl-2, 4Rd 3, 4-tetrahydr opyti IH)e- 5- car box

ami de H NNO ay <9 syN yN 103651Exanpl e 48 was
synthesi zed follow@g a simlar procedure scribed in
the synthesis of Exanple 5 by reaction of conpound 2A
and et hane-1, 2-diam nc. 1H NWVR (400 WMHz, CDCl13) 37.67
(d, J =8.0Hz, 1 H 7.62 (d, J =8.0Hz, 1 H 7.01 (t,
[0307F 8l0pddaculdr ¢dpb@liG8ntf tthe doute desOribixl, inZokf)ecBoR WithsSch8me 2 can

3.15 (t, J =4.0 2. .3.11 (s, 3 . M1-11
be E%qdctoamﬂ@ve @fsqomﬁ%'%fﬂb?ég? S%L%%#d?ueg? [Exan‘pl e
43:

6- ( 2- Fl uor o- 4-i1 odophenyl am no) - 1, 3-di net hy1- 5- ( pi peraz
Scheme 2a: car bonyl )pyrimdin e-2,4(1H, 3H) -dion e HN NOO
103661Exanpl e 43 was synt hesi zed fol | ovvlong a simlar

procedure descrl bed in the y Risa
X3COR3 0 N
Y\r base X
NN N N
Me” \n/ “Me Risb Me” \n/ “Me
0

Cs F4q

AT

[0308] A synthetic route for producing other compounds of the present invention is
shown in Scheme 3. Acidic hydrolysis of Compound G provides Compound H, which is

then coupled with an aniline to give compounds of the present invention (Compounds I).

Scheme 3:
CN HN O HN-20 o
Re~J x, acid Re NHR.R Re N
Q™" H20 QTN X5 1R2 Q7 N\R1
NN~ NN LDA N _N
h \([)]/ A R Re THEmMMPA  Rs [ Ra
O -78 °C - rt O
G G I

[0309] In particular embodiments, the route described in connection with Scheme 3 can

be used to produce the compounds described in Scheme 3a.
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synthesis of Exanple 5 by reaction of conmpound 2A and
pi perazine. 'H NWVR (400 MHz, CDC13) 67.61 (d, J =
W@®@2@B1240533 H) 7.56 (d, J = 8.0Hz, 1 H) 6.99 (t,PCr/8SB0V082138
Hz, 1 H 3.93 (m I H 3.77 (m 1 H 3.51 (s, 3 H
3.25 (s, 3 H 3.17(m 4H 2.98 (m 1 H 2.52 (m |
Hy. [M1-11 calc'd for CL7HL9F1N503, 488; found, 488.
Exmanpl e 44:
Scleeri@3®| uor o- 4- i odophenyl ani no) - 5- ( 4- ( 2- hydr oxyet hyppi p
erazi ne- 1-
car bonyl) -1, 3-di met hyl pyri mi d| ne- 2 46(?’1H 3H) - di one HON
oy N\N'y 0 103671 | o044 walgN eS| zggNfold owi ng

Si m|8t‘5 ppRegdure degcribed in synt heS| ofH Risa
byf,oéact i npound A dtvgy, O
2-N pi erammpeth nol ! '
M37.g§ (Me 2 %e/(Nt\ﬂ/’ﬁ Ve 8 Mae/ﬂ %TM Ris

1
H %86 (br, 3H)354(br }—%o‘%té(br |
(br,,5 H 3.10 (br, 2 2.37 (1 H). [ M- 11
cal c”H for G 9H21F1N504! 532; found, 532 Exarrphe 45:

6- (2- Fl uor o- 4-i odophenyl ani no) - N , Nc1, 3-tetranet hyl- 2,
4-di oxo-1, 2, 3, 4- tetrahydropyri m di ne-5-carbohydrazi de
[0310] 03 B&shnxanp keutd forwasdusingt diksicoagoiuadsl df\t\lilmlgreﬁans hﬁiehtiﬂn is

procedure descrihed jn the synthesis qf Exanp
shqvahiwy SHRmMe - (vpbnmat Sampaund J vigh %%IHWWQ?”&E%* ﬁempomndK

whpgﬁ gh%g%gmng%%%f)e tliégcgogﬁa(ot(ugd \?i] t:he ég%sgrﬁﬁv%—tﬁll_obﬁ)(gzgéﬁ)unds L).
(s, 3H 3.08 (s, 3 H 2.60 (s, 6 H. [MHL calc'd for

S Ci 5F117FI N503, 462; found, 462. Exanple 46: Phenyl
cheme 4y - 6- (2-f1 uor o- 4-i odophenyl ani no) - 1- net hyl - 2, 4- di

%o Jcj 2,3,4- tetrahydropyrim Fli” ne- 5- car boxyl at e R0
Rz
T R3 =N R \
QL& NHR1R> |2 acid Q°™R N\R1
\ — NN NN
/ \ﬂ/ Ry EtsN QT Ry THF, rt R Y Re
CH.Cl, NN
It - 40 °C R ) Ra

L
K

[0311] In particular embodiments, the route described in connection with Scheme 4 can

be used to produce the compounds described in Scheme 4a.
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PhO CI COOPh O Pyrid ine rl 46

[ 0369] 6- Chl or o- 3- et hyl - 1- net hyl pyri m di ne- 2, 4( 1H, 311) -
wa@l2mra10563 Chl or o- 3- et hyl pyrim di ne-2,4( | H, 3rMyFUSDINEB082138

(conpound 46A; | .5g, 8.62mvl) was dissolved in 10nl

of DWMF. CH31 (4nil 2M solution, 8nmol) and K2CO3 were
SchRdAedat o the solution. The m xture was stirred at room

tenperature overnight. DVF was renoved with a rotavap.

0.24g (14.8% of conpoundRibﬁB was obt ai ned by HPLC

purification. R[MH—I] cal c’ or C7HOC1IN202, 189; found,

189

13- Bt (2 f R ro 4 i odophenyl am no) hyIFp
Cyrl dblne 2, soI ution of oun
1.27 I) an 2%f| 6t 0- N H@QOanl |né
¢ 1. 27 hydli-m:t,lﬁ TH '
Mg o\f%gs“"%: foﬁlﬁﬁmd hﬁw‘ on of LDAﬁ 2 @E Rieb
3. gl ) . Trhéof%actl Mept afte78C for our
befare it was warmed up Qo roomtenperature and whis
stirred overnight. 0.4g (80% of conpound 46C was

obtai ned by silica gel chronatography (95%
CH2C12/ met hanol ). [M+rH calc'd for C13HL3F11N302, 390;

0312 ndChﬁgpconmzﬂ@@E‘@ﬂé’ée arated and purified using any of a variety of
[ gt hy1-6-(2-fl uoro- gophenyl apm no) - 1- Z(rgnst}ﬁyl 2, 4- }tlj

tGwaguqs knogingo thase ﬁblhlydl rmﬁdﬁy aftiker n@naﬂ@,anhtr@kgqnam@enm’@atabe

purl 16({ %srn?\%gurﬁg&%tl (&:%g g(%jé]ﬁgﬁgégmo Vdne parﬂ%:éllgr Varlatlon chiral

anarl acfan SBQ/MB &h&l&ﬁts\&&ﬁc@ﬁu&té@dmﬁg a IBReIBr hﬁzﬂp@d‘aﬂiSHCQyﬁt@ﬁl
and_ t hen &Erlfled by HPLC to give 5

(AEﬁghﬁPeN awarky MENhich ongiste of 2 Brogqt ﬁﬂlr@@hpursn @uldf @aﬁel module
iR B 800200 aymsyeriical fd rampandFEM 4299 mogifisn fuid
pumbamBBI(g):f TENER000 Ried; didanmar 1ot 7 BS dutbeintddry dfhe pytegratedi sstem
can ‘t_)es co%?rro ed gymBq eSFC éhernstatlon_s_o%)tw_allr\clH\?ersolon 3.4. Detection can be
accomplished with a Waters ZQ 2000 detector operated in positive mode with an ESI
interface and a scan range from 200-800 Da with 0.5 second per scan. Chromatographic
separations can be performed on a ChiralPak AD-H, ChiralPak AS-H, ChiralCel OD-H, or
ChiralCel OJ-H column (5u, 4.6 x 250 mm; Chiral Technologies, Inc. West Chester, PA)
with 10 to 40% methanol as the modifier and with or without ammonium acetate (10 mM).
Any of a variety of flow rates can be utilized including, for example, 1.5 or 3.5 mL/min
with an inlet pressure set at 100 bar. Additionally, a variety of sample injection conditions
can be used including, for example, sample injections of either 5 or 10uL in methanol at
0.1 mg/mL in concentration.

[0313]  In another variation, preparative chiral separations are performed using a Berger
MultiGram II SFC purification system. For example, samples can be loaded onto a
ChiralPak AD column (21 x 250 mm, 10 p). In particular variations, the flow rate for
separation can be 70 mL/min, the injection volume up to 2 mL, and the inlet pressure set at

130 bar. Stacked injections can be applied to increase the efficiency.
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THF 100C 0 47 103721A mi xture of Exanple 46 (55ng,
0.1 08mmol ) and 0-(2-tert- butoxyethyl)hydroxyl am ne

W@ 3w6/1408005/ 1 10410; 72ngy, 0.54mol) in Im| obCITHR00EES2138
m crowave heated at 100C for 45m nutcs. Exanple 47 was
obt ai ned by HPLC purification. [MH calc'd for

[03@2EH2 @F&MQ}? thedfbdve t@wich prodSiur@TBh@ndBihe various substituents
y 6- (2-f 1l uoro-4- |odophenylan1no) N (2- hydr oxyet h
magnbgselepted from among the various substituents otherwise taught herein.

[0315;:"t hﬂ g 4 a Ox%ﬁ%.gg&itgé F }e)ad‘? ﬁl}jdr %y%%g&ﬁﬁ?n&cti.}ge present

1n\)6ﬁﬁordba&8@ bM arb abavd: féac@cfn sEEéme IResct Rtditicefinwas conpl et e
at Rl in 20 mnutes. 2.6ng (4.9% for two steps) of
Exanpl e 48 was obtai ned by HPLC separation. [|fl NWR

cld) 6 7.66 (dd, J = 9.84, 2.0 Hz,
Wesy@Ewﬂ?%sg 84, 2.0 Hz, 1 H 7.05 (t, J= 8.6

[03—]%] 1 Thiy pfesOR iffvantidn H)fuﬁh&rﬁexémphﬂe(t bit & lhﬁitedﬂoyl—hhe:fo]ldwing
exa@l@ﬁﬁ T@QM@E‘W tﬁg éynthw@f%aﬁuwlar EE%&@WQQ lor%wgﬁw ¢ invention.

1-ethyl-6-(2-fluoro-4-iodophenyl am no) - 3-met hyl- 2, 4-di
oxo-1, 2, 3,4- tetrahydropyri m di ne-5-carboxyl at e
Example 1: 6-(2-Fluoro-4-iodophenylamino)-1,3-dimethylpyrimidine-2,4(1 H, 3 H)-

dione

H
O\N
Me\n/Me
O

[0317]  To an ice-cooled solution of diisopropylamine (12.0 mL, 85.8 mmol) in THF
(150 mL), n-butyllithium (1.6 M solution in hexanes, 53.6 mL, 85.8 mmol) was added and
the mixture was stirred at 0°C for 15 min under nitrogen atmosphere. The mixture was
cooled at —78°C and was added 2-fluoro-4-iodoaniline (13.6 g, 57.3 mmol) and THF (50
mL). The mixture was stirred at —78°C for 30 min. To the suspension, a solution of 6-
chloro-1,3-dimethylpyrimidine-2,4(1 H, 3 H)-dione in THF/HMPA (1/1, 50 mL) was
added and the mixture was stirred at —78°C for 45 min. Dry-ice bath was removed and the
mixture was stirred at rt for 3 h. THF was removed by evaporation and residue was
dissolved in ethyl acetate. Organic layer was washed four times with water, washed with
brine, dried over Na,;SO,4 and evaporated. Resulting dark purple slurry was suspended in
CH,Cl; and insoluble solid was collected by filtration to give Example 1 as a white solid
(631 g, 59%). 'H NMR (400 MHz, CHLOROFORM-d) & ppm 3.34 (s, 3 H), 3.57 (s, 3
H), 5.12 (s, 1 H), 5.64 (s, 1 H), 7.07 (t, J=8.21 Hz, 1 H), 7.49 - 7.58 (m, 2 H). [M+H]
calc’d for C,HFIN;O,, 376; found, 376.
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(ty,y, C.."NyNH O 49A CH3, CH2a- NyN Al 498 H2N [ DA
x7r.o, 120C, 1 lour THF -78 C - rt
WO 2008/140553 PCT/US2007/082138

Example 2: (R)-N-(2,3-dihydroxypropoxy)-6-(2-fluoro-4-iodophenylamino)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

Lo €

H
OY\rN
N N.
Me” \n/ Me pledme ﬁI\(N\@
Y NN
Me” " Me I
(o]
Example 1 2A
O/\/\O/NHZ O/\/\O
*5 * HN OH HN
ﬁ)i( 1N HCIaq ﬁI(
THF \©\ THF/MeOH
80 °C
2B Example 2

[0318] To an ice-cooled solution of Example 1 (2.00 g, 5.33 mmol) in pyridine (20
mL), phenyl chloroformate (0.802 mL, 6.39 mmol) was added and the mixture was stirred
at rt for 2 h. Pyridine was removed by evaporation and residue was solidified by mixing
with diisopropyl ether. Solid was collected by filtration, washed with diisopropyl ether,
and dried in vacuo to give Compound 2A (2.46 g, 93%) as a white solid. [M+H] calc’d
for C19oH;sFIN3O4, 496; found, 496.

[0319] A mixture of Compound 2A (100 mg, 0.202 mmol) and (R)-O-((2,2-dimethyl-
1,3-dioxolan-4-yl)methyl)hydroxylamine (149 mg, 1.01 mmol) in THF (1.0 mL) was
heated at 80°C for 15 h. After cooling, the mixture was concentrated in vacuo to give
yellowish white solid. This solid was suspended in a mixture of DMSO (1 mL) / CH3CN
(2mL) / H,0O (10 mL) and insoluble solid was collected by filtration to give Compound
2B as a white solid (53.2 mg). 'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.38 (s, 3
H), 1.46 (s, 3 H), 3.09 (s, 3 H), 3.37 (s, 3 H), 3.86 (dd, J=8.34, 6.32 Hz, 1 H), 4.03 (d,
J=5.31 Hz, 2 H), 4.11 (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, 1 H). [M+H] calc’d for
C1oH2,FIN4Og, 549; found, 549.

[0320] To a suspension of Compound 2B (119 mg, 0.202 mmol) in MeOH/H,0 (10/1,
2.2 mL), p-TsOH monohydrate (4 mg, 0.02 mmol) was added and the mixture was stirred
at rt. After 15 h, THF (2.0 mL) and 1 N HC1 (0.4 mL) were added and the mixture was
stirred at rt. After 9 h, THF (2.0 mL), MeOH (2.0 mL) and 1 N HCI (0.4 mL) were added
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49
[ 037416- chl or o- het hyl - 3- net hyl pyri m di ne- 2, 4(1 H, 3H) - di
Wooms/ 14658 m xture of 6- PCT/US2007/082138
chl or o- 3- met hyl pyri m di ne- 2, 4(1H, 3H) - di one (conpound
49A; 5g, 31.3mml) in 100m DMF was added eff3CH2Br
and HGnixBte RATRrke PG KRELD A(H Qb mikdur@ WRInbutralNed Withtsdt. €

was heated at 120C for 1 hour. DVF was renoved and
Nabl§itpaant! %98 )wad ceropstraied inzedud r Wﬁt@twradlded ®. thgrqsggnd the

ml%iﬁ‘g‘%ﬁ Q ngteégs@thvﬁﬁgf?bt(ﬁ{%%gc la rwgg Wasehea Wlth brlne dried over
Naﬂmiﬁﬂd]evﬁp(hfdﬂedﬁfkanfﬂléw i@s fol ROBhEOWI8 [k BAHiB-sRA. hYH NMR
(%rg\lﬂm di ne- 2, éﬁ»& 5% di one: The sol ution of conpound
(4 H(Z;LQHLé)R& P23 0U6er DHA-3. B Gasit)i héd ¢ 3. 726{91 2 H),
. I H 7 C,
s S ﬁf%@?ﬁ%% LSRR 1 Th oy | Hhaz s
(s, 1GRC[MOH] wa dkfRP T, @, sFIXRBO;, f50D; fohﬁ@)r509and was t hen

warmed up to roomtenperature and stirred overnight.
Conpound 49C (150ngy, 7.2% was obtained by silica gel

e BB ASSISER AT oI by S .

dlokoelth$J4-t6tri(®dfdpyamdme459®®1m3@nydleam no) - 3- et hyl - 2, 4-di
0x0-1, 2, 3,4- tetrahydropyrim di ne-5-earboxyl at e: To a
’utl on of conpound 49¢ (50ny, 0.128mml) inylnl of
pyri di ne vva,,\vavdedmgl O(2 ng) slowy. The reeﬂ:tl on

wa stiFred_at roomten‘pera ﬁ fror |_MNHCRHE was Hot
Pmif« nd et her was addé mpnmmbe the © N\@
B o LoY: I 5mg 239 of Exanple,s s obt ai ned. vf HLA
caloc' d for C20H17FI N304, 5103 found, 510. Exanple

N-(2stert-butoxyet hoxy)-1-ethyl-6- (2 fl uoro-4- iods@@hesn

103215 T8N B HRY B Suiialha 2 Crgdt ol e D SR miyghen of
THE Q2Pm0phad DMK & dr@ﬁsl) a Raluy&thyd Xhﬁﬂb@wt@mhp@mgﬁaﬁmne
W05/ 110410; ZOm%é? smobDin 0. 3ml of THE was

(31% o' v vy hecst mg)@@()ﬁémmszh was @fged B tBognigpre was heated at
soféé gdgﬁbglna%% a\)f(vtgé & PotrEiEEHAQ I/ CQ gn% @8'1"\7@6 &@%H%ﬁﬁ)%&(’i Bg %éa}poratlon

and rwmide wad dissddxedripl @HH;. This solution was washed with sat. NaHCOs aq. and
- Et hy1-6-(2-fl uoro-4- |odopheq_yl am no) - N- ( 2- hydr oxyet h
brlg% éowgt 1

O, and evaporated. ' Purification through a'silica’column gave

COFndfouﬁ’-]hExanp éo@pcl)e”s %gﬁg EWHQ)% d )'17@1‘%8}51\19@ %é%'uﬂﬁ 505.

was treated wt
[0322] off o RRAspchkien roéé?@mpmnd/éﬂ% éﬁOlmg édl 1&tmmobhm EtOH (1.6 rnL) IN

SRS S S DB SRR AR s
wetd Mo @ P E@ap'éilati(oili anlBesidkR - WddidWRel 42@ CH,CL,. This solution was
washed with sat. NaHCOs aq. and brine, dried over Na;SO4 and evaporated. Purification
using LC-MS gave Example 3 as colorless gum (3.4 mg). 'H NMR (400 MHz,
CHLOROFORM-d) 6 ppm 3.09 (s, 3 H), 3.38 (s, 3 H), 3.72 - 3.76 (m, 2 H), 4.00 - 4.05
(m, 2 H), 5.45 (br. s., 1 H), 6.86 (t, /=8.34 Hz, 1 H), 7.52 (dd, /=8.08, 4.04 Hz, 2 H),

11.99 (s, 1 H), 12.57 (s, 1 H). [M+H] calc’d for C,sH;6sFIN4Os, 479; found, 479.
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MHz, CDC10 7.54 (m 2 H 6.91 (t, J =8.0 Hz, 1 H
406(q J =80Hz, 2H 3.80(m 4 H 3.40 (s, 3 H
wd.2@6/140553 J= 8.0 Hz, 3 H). [M1-1] calc'd for PCT/US2007/082138

Ci 6HBEI Nd05, 493; found, 493. Exanple 52: Phenyl

6- (2-fl uoro-4-iodophenyl am no)-1-(fl uoromet hyl)-3-nmeth
Ex)iﬁrp?e 4 Ndic &zsgroisyl%le%(ﬂm %I(Qfﬂho)‘&ﬂQB&’dﬁhEhylammo) 1,3-dimethyl-2,4-

di ne- cargoxy at G GooPh0
diogpiH,,2 3‘5Aetr@mdmmrm1d1@g—5 carboxamide

[ 0379] 6- Chl oro-1- (fl uorqmet hyl ) - 3- et hyl pyri m di ne-2, 4

(1H, 3H) - di one: To as3ol utq on of

6- chl or o- 3- et hyl pyri m dineg=D, 4(1I—||ﬂ 3H) - di one (conpound

49A; 2g, 12.5mmol) in 15nl [of BPMF ‘was added CH2FBr

(4.2g, 37.5mmol) and mol ). The m xture

was m crowave heated at OC!f or m nut es. DVF was

removed and the resi dq@eﬂnﬁfﬁ @ad by 3ilica gel

chr omat ogr aphy (95% CH2C1265mt hanol) to give conpound

52B (0.6g9, 25%. |FINVR (400 MHz, Methanol -d4) 6 6.17
[032d8]) J Te a5mspgasion oﬂpoglp_mln(is’ZA al 3|2|)mg 0257 (ramoB apyl . O [ MtH]

(o By R RS pad o PRI o 217501 marodhiaeidR §L.o mb.
me%hﬁahhw(pynjz RAIGiOse] mmdl) Wds Itheddindnie nfbauRoMachaRB at 50°C for
41nnn|) and 2-fl uoro-4-jodoaniline (0.358g,

30 Ima%ﬁ%b‘l §0°(efer 39 wdrin pscaleg virh Fartbmixtre, OThe mi xt ur e
(exRrif B SR rdBimink Balonfoe i HETRL) AR L Mlymine

(0.2 1 miL, B87nmumoll) @sd THIﬁe(m mvaLmdrequdédJaﬂdJmmleﬂm@wm strrﬁ:d at 80°C
irred for, 2h. Conp d52C 14.59%

d
forghh. aﬁﬁ%coayemlen ;%Y‘Wpcf&f g vay #usmﬁd(@d“dwl@ washed with 1M
NaMSth %ﬁ@ lbrlgél_,lgdr@d %v@th 52@04 ‘%nd' e@ap%rd'gd liurff'}caﬁor@ﬂlr&%h aJsﬂTca

colluim,n gsz)EXSmZEe ‘( 85 a Szhhﬁ sol[d\x}|4|§|]2 g, etlH NyR GODI-HI/IHE21I\BOZ

CHIOROFBRY 3 P b oht afh Be9- 458 1 DS BH2thy 1153 1A (. 1 HD,

3.19!(:,3 B}, 3.38 (s, 3 H), 3.79 (d,J=7.33 Hz, 2 H 6.82 (t, J=8.46 Hz, 1 H), 7.45 - 7.54
gi(%xo-)]f 2, 3(54 t()etrahg/dropyrl I’%l dlr% ar boxy gie )

(m@[’ﬂp,oljr&ﬁ (;'S?_CH()BM (s, 1 H). [M+H] calc’d for C17H18FIN4O4, 489; found, 489.

Example 5: 6-(2-Fluoro-4-iodophenylamino)-N-methoxy-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide

Me\

%@

[0324] To a suspension of Compound 2A (100 mg, 0.202 mmol) and O-
methylhydroxylamine hydrochloride (84 mg, 1.01 mmol) in THF (1.0 mL), triethylamine
(0.140 mL, 1.00 mmol) was added and the mixture was heated at 80°C for 3 h in a sealed

vial. After concentration in vacuo, residue was dissolved in CHCls, washed with 1M
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0.094mmo1l) in THF (1m) was added catal ytic anount of
DVAP. The sol ution was cooled to 0 C, and 1 drop of

wqa BAsmesss hen added. C1COOPh (17ng) in THF wasPeTiEs2007/082138
introduced to the reaction m xture drop by drop. The
reaction was kept at 0 Cfor |h, then warnmed up to

NaHSONah& BRAE ket @ vanda, S0, raﬁ@gvéi)\b@eftéﬁ Qil‘ﬂnﬁc-ﬂfn M\ﬁﬁ LC-MS gave
removed and the crude was di ssol ved in CH2C %

Exampdn$ es phage solib(10esher \H NMRAm()@rMHdeHLORé)F@RMed) S ppm

31345 cobado st M 3 B 85 flor BioHE Ehitn i Tst i, 1,
11f99'em H)Blé 875%81@@ eV3BH] calc’d for Ci4H 4FIN4Os, 449 found, 449.

met hy1- 1, 3- di oxol an- 4- yOret hoxy) - 6- (2- f |
uoro 4 |odophenyl am no) 1-(fl wuoronethyl)-3-nethyl

3.,4-tetrahydr
el it g oo 2Ryl 3y A ERLG oThBGadigiopo-1 2.4
tet@AGdrofRIrif{dii- ?—c@ﬂbﬁﬁ&rﬁﬂdé 1, 3- di oxol an- 4-
yOnet hyl ) hydr oxyl am ne \2952 , 0.466mmol) were mxed in
THF (2nml). The m xture m crowave heated at 100C
for Ih. After cooling H @actu&n m xture to room
tenperature, Exanple 53 was oPﬂ)t aijned. [MtHL calc'd for
C19H2| F21 N406, 567; f& >6'Y npl e 54:
(R) - N-(2 3-Di hydr oxypro | uor o- 4-i odophenyl a
m no) - 1- (fluoronet hyhg™ [ 1di oxo- |
, 2,3, 4- tetrahydropyr| m di ge- 5-car boxam de THF Me- -

Ny N M. ... N IN) i
[0325 Toa suspensmn of Compound 2A (50 mg, 0.101 mmol) in THF (0.5 mL), an

aqueous solution of hydroxylamine (50% w/w, 0.0619 mL, 1.01 mmol) was added and the
mixture was stirred at rt. After 1 h, water was added and the mixture was extracted twice
with CH,Cl,. Combined organic layer was washed with water and brine, dried over
Na,SO,4 and evaporated. Purification using LC-MS gave Example 6 as a white solid (15.8
mg). 'HNMR (400 MHz, CHLOROFORM-d) 8 ppm 3.11 (s, 3 H), 3.38 (s, 3 H), 6.83 (t,
J=8.21 Hz, 1 H), 7.48 - 7.56 (m, 2 H), 11.87 (br. s., 1 H), 12.26 (br. s., 1 H). [M+H] calc¢’d
for C13H1,FIN4Oy4, 435; found, 435.

Example 7: Methyl 2-(6-(2-fluoro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamido)acetate

O

?ﬁm

[0326]  The title compound was synthesmed from glycine methyl ester hydrochloride

Me\

following a similar procedure described in the synthesis of Example 5. '"H NMR (400

MHz, CHLOROFORM-d) 6 ppm 3.09 (s, 3 H), 3.40 (s, 3 H), 3.77 (s, 3 H), 4.13 (d, J=5.56
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0 FO F 54 WD 2008/ 140553PCT/ US2007/ 082138 [0383] To

Exanpl e 53, was added Il of 1IN HCl. The m xture was
wariosnedsat room tenperature for 2h, before itPOEES2007/082138

purified by HPLC to give Exanple 54 (7.5ng, 15. 29 .

NVR (400 MHz, Methanol-d4) 6 7.60 (d, J 8.0 Hz, I H

th@? .90 (tJJ—'S Bl ﬁzHZH%747D ’75§@n(2H}JH)f6@>r|ﬂZ 1 H), hl)slpb9 (s, 1 H).

[Mafmal(crdfoz%H@MO@s@lsfmd ‘{9N/I+H] cal c'd for
Cl 6H 7F21N406, 527; found, 527. Exanple 55:
6- ( 2- Fl uor o- 4-i odophenyl am' no) - N- ( 2- hydr oxyet hyl ) -1, 3-
Exainpé 8t)f2|-(62(24-F1u0r0 4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
di oxo-1, 2, 3, 4-tetrahydropyri m_ di ne-5-car boxami de’ HO N
teﬁr@»«dremm@merﬁr@anbmr@demmd was synt hesi zed
following a simlar pregedure described in the

synt hesi s of Exanple 5]by reaction of conmpound 2A and
2- am noet hanol . 1H 00 WMHz, CDC13) 6 ppm 3.10 (s,

3 H 3.39 (s, 3 H 3.531®5p(m 2 H 3.78-3.81 (m 2
H 6.81 (t, J=8.0 Hz, | H) .Aﬁ-?FSZ (m 2 H [MH
calc'd for CL5HI6FTN4AO4 ; 463. Exanpl e 56:
6- (2- Fl uor o- 4-i odo- phenyllam™ho) - di met hy1l- 2, 4- di oxo
-1,2,3,4- tetrahydro- pN IN oxylic acid
((R) 2, 4- di hydr oxy- but oxy) am oee [0335] The title
conmpound was synt hesi zed £81 1 owi ng a simlar procedure

[03295 cT Te&dolution of Example 7 (56 mg, 0.114 mmol) in THF/MeOH (1/1, 2.0 mL),
1 N NaOH agq. (1.0 mL) was added and the mixture was stirred at rt for 3 h. 1 M NaHSO4
aq. was added and the mixture was extracted twice with CHCl;. Combined organic layer
was washed with brine, dried over Na,SO, and evaporated. Purification using LC-MS
gave Example 8 as a white solid (13.6 mg). 'H NMR (400 MHz, DMSO-d6) 5 ppm 2.94
(s,3H),3.23(s,3 H),3.99 (d, J=5.31 Hz, 2 H), 7.15 (t, J=8.59 Hz, 1 H), 7.56 (s, 1 H),
7.80 (dd, J=10.11, 1.77 Hz, 1 H), 10.14 (br. s., 1 H), 13.01 (br. s., 1 H). [M+H] calc’d for
CisH14FIN4Os, 477, found, 477.

Example 9: 6-(2-Fluoro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrirnidine-S-carbohydrazide

ﬂm

[0328]  The title compound was synthesmed from hydrazine following a similar
procedure described in the synthesis of Example 6. 'H NMR (400 MHz,
CHLOROFORM-d) & ppm 3.11 (s, 3 H), 3.38 (s, 3 H), 4.00 (br. s., 2 H), 6.81 (t, J=8.21
Hz, 1 H), 7.45 - 7.55 (m, 2 H), 10.65 (br. s., 1 H), 12.93 (s, 1 H). [M+H] calc’d for

C13H13FIN503, 434; fOllIld, 434,
117



the synthesis of Exanple 2 by treatnent of conmpound 2A
with

wO@2oRI4@sPhenyl [ 1, 3] di oxan-4-yl met hyl ) - hydr oxyPemism)7/082138
foll owed by acid hydrolysis of the resulting nmateri al
(total yield 60%. 1H NVR (400 MHz, DWVMSO d6) 6 ppm
12.32 (s, 1 H) 11. 97 (s 1 H 7.80 (dd, J=10.11, 1.77
Hz, 1 H) é 84 Hz, 1 H 7.15 (t, J=8.59 Hz,

Examigje K): gieAe@tyl ﬂﬂzgrq-&lodpphpnyﬂar%olﬂ 3-JjmsthytpykimidineH)

24?1111351) 90(m 2 H 3.56- 3.67 (m 1 H) 3.44 - 3.53

21(s 3 H 2.96 (s, 3 H 1.30- 1.59 (m 2

H)y . [ MtH| calc' d for O HQE®1N406 523; found, 523.
Exanpl e 57: 3

H
6- (2- Fluor o- 4-i odo- ph LAY -di net hyl1- 2, 4-di oxo
-1,2,3,4- tetrahydro-pyrli m di ne arboxylic acid
((S)- 2, 4-di hydr oxy- b%@%z)('ﬁrmg 5386] The title
d

conpound was synt hesi ze ollowng a simlar procedure
described in the synthesis of Exanple 2 by treatnent
[0389] coitpotitid CQIApWIIdI’VV&S synthesized from acetic anhydride and Exarnple 1

S hen X | met h hydr ox
fol3ih ka5 PGSRy L e e Y 2 GPPRER AR er TIATMR (400
bjn@]
Mf%@:gi(()rs{@l H 1197 NWS W?% (%%?1 ﬁgg( 1319[9@ Bot, 1=8.4
HzHp H);LTH) -7~55$m(aH) 13:808841H2 [M:HHH) cale’d Sor(E1,H FEBN&B, ‘HZ& found,
41% 4.90 (d, J=4.29 Hz, 1 H) 4.38 (t, J=5.05 Hz, 1 H)
74- 3.86 (m 2 H 3. 56 - 3.66 (m 1 H 3.45 -3.53

(m 2 H 3.21 (s, 3 H 2.96 (s, 3 H 1.35- 1.56 (m 2

H. [ calc'd for C171-120F1N406, 523; found, 523.
Em@,]ppl]g @-Fluoro-4-iodophenylamino)-5-(furan-2-carbonyl)-1,3-

dngefgég Oc{ni 42t ]%99%1? hepy! am no) - 5- (3- hydr oxy- azet i di ne

y1l-1H pyrim dine-2,4-di on e

WO 2008/ 140553PCT/ 1J 7/ 082138 [0387] The title
compound was synt hesi frem conpound 2A and 3-

hydr oxyazeti di ne hydrochl 52% vyield foll ow ng

a simlar procedure d i he synt hesis of

Exanple 5. 1H NWR (400 6 ppm 8.83 (s, |

H 7.65 (d, J985Hév|/1\l\g} ~,J=9.60 Hz, 1 H)

6.90 -6.99 (m 1 H) d 5.31 Hz, 1 H) 4.25

-4.34 (m | H 3.96 - IH)369-3.75(mI
[033D] 3. 39-a sﬁslﬂeﬁsbmof Exh‘EanBe 1351 (XOang 3. M7 Bmbl) in (31,23, (10 rn]L)

% é % d for CL6HI6F1INAO4, 475
trigtipylamine 4 @44? Glé—aQP H%@Dﬁ%% fureyt pldonds @bl ﬁgnL,tOn%ZO mmol)

r I (0] I
R R AR 8 ] KRS AR .

NaNCOs aq. and aqueous layer was extracted with CH,Cl. Cornblned organic layer was

washed with brine, dried over Na,SO4 and evaporated. Purification through a silica
column gave Example 11 as a pale yellow solid (73.7 mg). 'H NMR (400 MHz,
CHLOROFORM-d) & ppm 3.32 (s, 3 H), 3.53 (s, 3 H), 5.44 (d, J=1.52 Hz, 1 H), 6.59 -
6.69 (m, 2 H), 7.33 - 7.45 (m, 3 H), 7.72 (d, J=1.01 Hz, 1 H). [M+H] calc’d for
C17H13FIN3O4, 470; found, 470.
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H ONO | 6-(4-brono-2-chl orophenyl am no) - N ( 2-
hydr oxyct hoxy) - 1, 3-di net hy1- 2, 4- di oxo- |
w0 2003/,14b5533t rahydr opyri m di ne-5- carboxam de HNBrT/t4001482138
.-0. HONO I
6- (4 br oro- 2- fluorophcnylan1no) N-(2-

ExEMﬁ!ﬂl@KN(‘G‘— Kidrold-Foddp &?whﬁma_ Q'JnQéﬂ%xylacetylhl 3-

4-tetrahydropyrim car boxam de
d1rnethylpyr1rn1d1ne-2 4(1H,3H)-dione

Me«
0O
© F
H
b @

T Me
[0331] To a suspension of Example 1 (100 mg, 0.267 mmol) in CH,Cl; (1.0 mL),
tricthylamine (0.0446 mL, 0.320 mmol) and 2-methoxyacetyl chloride (0.0293 mL, 0.320
mmol) were added and resulting solution was stirred at rt. After 1 h, N,N-
dimethylaminopyridine (6.5 mg, 0.053 mmol) was added and the mixture was stirred at rt
for 1 h. Reaction was quenched with 1 M NaHSO, aq. and aqueous layer was extracted
with CH,Cl,. Combined organic layer was washed with brine, dried over Na,SO4 and
evaporated. Purification through a silica column gave Example 12 as a white solid (105
mg). 'HNMR (400 MHz, CHLOROFORM-d) & ppm 3.08 (s, 3 H), 3.37 (s, 3 H), 3.50 (s,

3 H), 4.81 (s, 2 H), 6.88 (t, J=8.34 Hz, 1 H), 7.49 - 7.60 (m, 2 H), 13.30 (s, 1 H). [M+H]
calc’d for CysHsFIN;O,, 448; found, 448.

Example 13: 6-(2-Fluoro-4-iodophenylamino)-5-(2-(2-methoxyethoxy)acetyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione

Me/o\/\
© F
H
e N@
\[r Me

[0332]  The title compound was synthesmed from 2-(2-methoxyethoxy)acetyl chloride
following a similar procedure described in the synthesis of Example 12. "H NMR (400
MHz, CHLOROFORM-d) 6 ppm 3.07 (s, 3 H), 3.36 (s, 3 H), 3.41 (s, 3 H), 3.63 (dd,
J=5.56,3.54 Hz, 2 H), 3.72 - 3.78 (m, 2 H), 4.91 (s, 2 H), 6.87 (t, J=8.34 Hz, 1 H), 7.49 -
7.56 (m, 2 H), 13.27 (s, 1 H). [M+H] calc’d for C;7H;oFIN3Os, 492; found, 492.
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HON H 6- (4- br ono- 2- net hyl phenyl am no) - N- ( 2-
hydr oxyet hoxy) - 1, 3-di net hyl - 2, 4- di oxo-
wd 208340853 et r ahydr opyri m di ne-5- car boxamn de |PAT/U$#H07/082138
HONN. --- H ONO |
6- (4- et hynyl- 2-fl uor ophenyl am no) - N- ( 2-
Exaﬁgﬂ@ﬁy LeX f0povp ludro34-¢H Béﬁﬂam@in&)‘ d3 Q¥ Rethyl-2,4-dioxo-1,2,3,4-

3, 4- tetrahydropyr|n1d|ne -" car boxam dc
tetrahydropyrlrmdln 5-yl)-2-oxoethyl acetate

X
Me 0
© F
H
T
T Me
[0333]  The title compound was synthesmed from 2-chloro-2-oxoethyl acetate following
a similar procedure described in the synthesis of Example 12. '"H NMR (400 MHz,
CHLOROFORM-d) & ppm 2.22 (s, 3 H), 3.09 (s, 3 H), 3.39 (s, 3 H), 5.40 (s, 2 H), 6.89 (t,

J=8.34 Hz, 1 H), 7.50 - 7.60 (m, 2 H), 13.06 (s, 1 H). [M+H] calc’d for C;sH;sFIN3Os,
476; found, 476.

Example 15: 6-(2-Fluoro-4-iodophenylamino)-5-(2-hydroxyacetyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione

[0334] To a suspension of Example 14 (95 mg, 0.200 mmol) in MeOH/THF/H,0
(5/5/1,4.4 mL), K,CO3 (276 mg, 2.00 mmol) was added and the mixture was stirred at rt.
After 1 h, MeOH (2.0 mL), THF (2.0 mL) and H,O (0.4 mL) were added and the mixture
was stirred at rt for further 5 h. After acidification with 1 N HCI aq., the mixture was
diluted with MeOH and water and concentrated in vacuo. Residue was diluted with water
and extracted with CH,Cl,. Organic layer was washed with brine, dried over Na,SO4 and
evaporated. Purification using LC-MS gave Example 15 as colorless amorphous solid (14
mg). 'H NMR (400 MHz, CHLOROFORM-d) & ppm 3.09 (s, 3 H), 3.37 (s, 3 H), 4.88 (s,
2 H), 6.91 (t, J=8.34 Hz, 1 H), 7.54 - 7.59 (m, 2 H), 12.95 (s, 1 H). [M+H] calc’d for
C14H15FIN3Oy4, 434; found, 434.
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WO 2008/ 140553PCT/ 1JS2007/ 082138 HON O N
6- (4-cycl opropyl-2-fl uorophenyl arni no) - N-
W@ 2008 eisexyet hoxy) - 1, 3- di net hyl - 2, 4- di oxo- PCT/US2007/082138
1,2,3,4-tetrahydropyri m di ne-5- carboxam de 0
6- (2-fluoro-4- (nothyl carbanoyephcnyl am no)-N-(2-
hydr oxyct hoxy) - 1, 3-di not hy1- 2, 4- di oxo-
1,2, 3, 4- tetrahydroeyrlni din e-5- carboxam de
Example 16: 6 (2-Fluoro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidine-5-carboxamide

o 50T S

Me” \“/ e Me” \ﬂ/ “Me THII:_/E(l;\/IPA Me” \ﬂ/ “Me

78°C -1t
16A 16B Example 16

[0335] Compound 16A (120 mg, 0.60 mmol) was suspended in concentrated sulfuric
acid (1ml). The mixture was heated at 80°Cfor 2 hours, cooled to room temperature, and
then poured onto ice. The resulting mixture was purified with HPLC to give Compound
16B as a white solid (70 mg).

[0336] To an ice-cooled solution of diisopropylamine (0.105 mL, 0.750 mmol) in THF
(1.5 mL), n-butyllithium (1.6 M solution in hexanes, 0.469 mL, 0.750 mmol) was added
and the mixture was stirred at 0°C for 15 min under nitrogen atmosphere. The mixture
was cooled to -78°C and a solution of 2-fluoro-4-iodoaniline (88.9 mg, 0.375 mmol) in
THF (0.5 mL) was added. The mixture was stirred at —78°C for 15 min. To the mixture, a
solution of Compound 16B (16.3 mg, 0.075 mmol) in HMPA (0.5 mL) was added and the
mixture was stirred at —78°C for 30 min. Dry-ice bath was removed and the mixture was
stirred at rt for 14 h. The mixture was cooled on ice, mixed with 1 M NaHSOj aq., and
extracted with ethyl acetate. Organic layer was washed with water three times, dried over
Na,SO,4 and evaporated. Purification through a silica column gave Example 16 as a white
solid (18 mg). 'H NMR (400 MHz, CHLOROFORM-d) § ppm 3.09 (s, 3 H), 3.39 (s, 3
H), 5.54 (br. s., 1 H), 6.84 (t, J=8.46 Hz, 1 H), 7.46 - 7.55 (m, 2 H), 9.59 (br. s., 1 H),
13.25 (s, 1 H). [M+H] calc’d for C13H,FIN4Os, 419; found, 419.

Example 17: 6-(4-lodo-2-methylphenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidine-5-carboxamide



HO 3-cycl opropyl-6-(2-fl uoro-4-
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[0369] ho’ﬂﬁt tifle 6&ni36/1ﬁfd0\¥ %?ch)égi)ze(ﬂ-fmm{&do -2-methylaniline following a
-2, 4-di oxo-1, 2, 3, etrahydropyrimd,

Slmlhié pslcc@urb drsanibee in thH@fIEhQszs i xasaply 116 ABYIR:(H00 MHz,
R BREFORM ) Y39 431 (s, 3 H), 2.99 (s, 3 H), 3.39 (s, 3 H), 5.50 (br. s., 1 H),
6.60 (d, 1=8.34 Hz, 1 H), 7.49 (dd, J=8.08, 1.77 Hz, 1 H), 7.62 (d, J=1.77 Hz, 1 H), 9.60

(br.s., 1 H), 13.04 (br. s., 1 H). [M+H] calc’d for C14H;5IN4Os, 415; found, 415.

Example 18: 6-(4-Bromo-2-chlorophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidine-5-carboxamide

[0338] The title compound was synthesized from 4-bromo-2-chloroaniline following a
similar procedure described in the synthesis of Example 16. 'H NMR (400 MHz,
CHLOROFORM-d) & ppm 3.04 (s, 3 H), 3.40 (s, 3 H), 5.53 (br. s., 1 H), 6.88 (d, J=8.34
Hz, 1 H), 7.39 (dd, J=8.59, 2.27 Hz, 1 H), 7.64 (d, J=2.27 Hz, 1 H), 9.58 (br. s., 1 H),
13.27 (s, 1 H). [M+H] calc’d for C;3H;,BrCIN4Os, 389.0, 387.0; found, 389.0, 387.0.

Example 19: 6-(4-Bromo-2-fluorophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidine-5-carboxamide

[0339] The title compound was synthesmed from 4-bromo-2-fluoroaniline following a
similar procedure described in the synthesis of Example 16. 'H NMR (400 MHz,
CHLOROFORM-d) 6 ppm 3.09 (s, 3 H), 3.39 (s, 3 H), 5.53 (br. s., 1 H), 6.99 (t, J=8.34
Hz, 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
Ci3H,BrFN4Os, 371, 373; found, 371, 373.
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I odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1- net hyl -2, 4-d
i oxo-1, 2, 3,4- tetrahydropyri m di ne-5-carboxam de
W®2(0844d580r 0- 4- i odophenyl am no) - 1, 3- PCT/US2007/082138
di met hyl - N- ((1- et hyl pi peri di n- 4-
yl ) met hoxy) - 2, 4- di oxo-1, 2, 3, 4-
Exhfipl@0: AT RPW-{ 21 6bro - BrisAHd Pﬁﬁ‘[ﬂl \&Qn thyl-2,4- dloxo 1,2,3.4-
&%/ 140553P %{ HN y

/ 1JS2007/
tetrahyglropyrimidine-§-carboxylate

Example 21: Ethyl 6-(2-fluorophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate

0. O [oXg¥e} HaN ?) fo) 0._.0
F F
H H
OﬁI(O POCI, OﬁL/G | Oﬁ)i(N Oﬁ;i( N
N N > N > *
Me” \n/ ‘Me  reflux Me” \n/ ‘Me  EtOH, microwave Me/N\n/N‘Me | Me’N\n/N‘M
o 0 150 °C o o
20A 20B Example 20 Example 21

[0340] A suspension of ethyl 1,3-dimethyl-2,4,6-trioxohexahydropyrimidine-5-
carboxylate (190 mg, 0.833 mmol) in POCI; (2.0 mL) was heated at 100°C. After 3 h,
excessive POCl; was removed by evaporation and residue was neutralized with sat.
NaHCOs aq. with cooling on ice. The mixture was extracted twice with CHCl; and
combined organic layer was washed with brine, dried over Na,SO, and evaporated to
afford Compound 20B as a yellow solid (132 mg). [M+H] calc’d for CoH;1CIN,O4, 247,
249; found, 247, 249.

[0341] A mixture of Compound 20B (122 mg, 0.495 mmol) and 2-fluoro-4-
iodoaniline (234 mg, 0.989 mmol) in EtOH (2.0 mL) was heated at 150°C for 1 h under
microwave irradiation. After cooling, the mixture was diluted with CH,Cl,, charged onto
a silica column and eluted with CH,Cl, to obtain crude product. Purification using LC-
MS gave Example 21 (26 mg) and a mixture of fluoro-4-iodoaniline and Example 20.
Further purification of the mixture through a silica column gave Example 20 (38 mg).
Example 20: 'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.40 (t, J=7.20 Hz, 3 H),
3.11 (s, 3 H), 3.37 (s, 3 H), 4.36 (q, J=7.16 Hz, 2 H), 6.77 (t, J=8.21 Hz, 1 H), 7.43 - 7.56
(m, 2 H), 11.04 (s, 1 H). [M+H] calc’d for C,sH;sFIN3QOy4, 448; found, 448. Example 21:
'H NMR (400 MHz, CHLOROFORM-d)  ppm 1.40 (t, J=7.07 Hz, 3 H), 3.10 (s, 3 H),
3.39(s, 3 H),4.36 (q, J=7.07 Hz, 2 H), 7.07 (t, J=7.96 Hz, 1 H), 7.13 - 7.20 (m, 2 H), 7.21
-7.26 (m, 1 H), 11.17 (s, 1 H). [M+H] calc’d for C1sH;6FN3O4, 322; found, 322.
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[0342]  The title compound was synthesmed from 4-bromo-2-chloroaniline following a
similar procedure described in the synthesis of Example 20. 'H NMR (400 MHz,
CHLOROFORM-d) & ppm 1.40 (t, J=7.07 Hz, 3 H), 3.07 (s, 3 H), 3.38 (s, 3 H), 4.37 (q,
J=7.07 Hz, 2 H), 6.81 (d, J=8.59 Hz, 1 H), 7.39 (dd, J=8.59, 2.27 Hz, 1 H), 7.65 (d, J=2.27
Hz, 1 H), 10.97 (s, 1 H). [M+H] calc’d for C,sH;sBrCIN3O4, 418, 416; found, 418, 416.

Example 23: Phenyl 6-(2-chloro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate

H,N f:lL % }I(
O C! ClCOOPh E,N O
/Tl;]/\N( ~ LiHMDS Y\[;\l(\ I \©\
O O
23A 23
[0343]  6-Chloro-1,3-dimethyluracil (30.0 g, 0.172 mol) and 2-chloro-4-iodoaniline
(44.4 g, 0.175 mol) were dissolved in THF (600 mL) and cooled to 0 °C under nitrogen.
LiHMDS (1.0 M in THF, 360 mL, 0.360 mol) was added over 20 min and stirred for an
additional 30 min at 0-5 °C. Saturated ammonium chloride (400 mL) was added and the
layers were separated. The organic layer was washed with brine (300 mL), dried over
magnesium sulfate, filtered, and concentrated to give the crude product (67.73 g). The
crude product was suspended in MTBE (200 mL) and stirred for 10 min. The solid was
collected by filtration and washed with MTBE (2 x 50 mL) to afford compound 23A (61.1
g, 91%). '"H NMR (400 MHz, CDCl3) & ppm 3.33 (s, 3 H) 3.57 (s, 3 H) 5.08 (s, 1 H) 6.09
(br.s. 1 H)7.09 (d, /=8.4 Hz, 1 H) 7.62 (dd, /=8.4, 1.9 Hz, 1 H) 7.82 (d, J=1.9 Hz, 1 H)
[M+H] calc’d for C,H;;CIIN3O,, 392; found, 392.
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NN ON ON I | 6-(2-fluoro-4-iodophenyl am no)-N-(3-
hydr oxycycl obutyl) -1, 3-di net hyl - 2, 4-
Wa@l2mra40552, 3, 4-t et r ahydr opyri m di ne- 5- PCT/US2007/082138
6- (2-fl uoro-4-iodophenyl am no) - 1, 3-
di met hyl - N- (oxet an- 3-y1) -2, 4- di oxo-

03442, 3 COnipBLARDYABRW! Inith 8l M&g)Dtri Heman .deml, 8.2 1, 1.6
[ caf_boxampge Bi or(%gg)l cal Tesﬁ)ng 6?3289] Tgle act’i V|nt1r§/100f °a)

ang émo@thml@na@pwarstmerﬁh@rbg,t Qat)swmmlb@i laéfsfé@ ednlhatQ°Cr Bhenyl
cel | e

Chiorgf\é) ﬁg‘}z 1 &l lrnrn S1 einetq?wa @]c{ela d,lirol?,m )ﬁ enn[ﬁ? reaﬁ %‘n %mxture
stird€d foy Ilﬂl}buﬁ@ﬁim%ﬂo@ﬁ% tofwatr YIRS Therextidedabebapleas s LCMS.

assays for activity agai nst MEKL and ERKI.
The solid was filtered off and the filtrate diluted with DCM and washed with water then
brine. After drying over magnesium sulfate the solvent was removed in vacuo to leave a
pale yellow solid which was then purified by silica gel chromatography to give the title
compound as a white solid (2.6g, 5.1mmol, 100%). "H NMR (400 MHz, DMSO-ds) &
ppm 3.21 (s, 3 H) 3.25 (s, 3 H) 6.80 (d, /=8.59 Hz, 1 H) 7.09 - 7.16 (m, 1 H) 7.22 (4,
J=6.95Hz, 1 H) 7.31 -7.41 (m, 1 H) 7.42-7.51 (m, 1 H) 7.70 (d, /=8.34 Hz, 1 H) 7.91 (s,

1 H) 947 (S, 1 H) [M+H] calc’d for C1oH;5CIN3Oy4, 512; found, 512.

Example 24: N-(2-tert-butoxyethoxy)-6-(2-chloro-4-iodophenylamino)-1,3-dimethyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

O\/\ O
Ytr | Yoot ?L
- N\n’ ~ /N\n/ ~ \©\

23

24

[0345]  Phenyl 6-(2-chloro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (Example 235 100mg, 0.195mmol, 1eq) and O-(2-
tert-butoxyethyl)hydroxylamine (See, WO05/110410; 260mg, 1.95mmol, 10eq) were
mixed in anhydrous THF (3ml) and heated at 100°C for 50 minutes in a microwave
reactor. The protected product Example 24 was isolated by HPLC. [M+H] calc’d for
C1oH24CIlIN4Os, 551; found, 551.
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[0390] Purified MEK1, MEK2 and ERK1 may be obtained as
follows. 103911For MEKI, DNA encodi ng residues 2-393
W@ emB/1edsB82-5 | , S21 8E/ S222D) of the frill-| epgt/iiS2007/082138
sequence of the human enzyne may be anplified by PCR
and cloned into the BanHl/ Xbal sites of pFastbac
Exﬁhﬁ)‘fé 33:q0@00hloMh- Fd@loblﬂ%i@[a%ﬁ@f-ﬁf(z% @rd%&@ﬂlbgygnleﬁdﬁﬁetﬁ&l -2,4-
N-term nus. The del étion from resi dues and
letXhel 3,04 tatmehedrapysimiding-SeRrboxdm8Rk22D, nay be obt ai ned
by qui 8k change PCR. SEQ ID NG | corresponds to
resiBGe3~2-3093, with deletlonfrom'ﬂ@ 32-51 and
mut atli ons §R18KH S222D, and with the N-te{_lg? nal 6-

hi stidine tag]” SEQ | NO 275 t® DNA se t hait
was used tinge X ID NGO 1. 103921 K%}
encodi ng redi dus 0D (5222E/ S226D) of
full-l engH'rN nc it he hunan enzyrre,ma,ﬁ/rbe
anmplified by fCR and cl oned into pFastbac
(I'nvitrogen), which incorporates a 6-histi dPne tag at
the N-term nu7§ The two nutations, S222E ard S226D,
b [ [ P 3
1058 ongRR Rt Bt TR 6'5;alR0 %4 Ffied Biedohidobi il protect
withaP? Eﬁlﬁﬁ% Crheafinch ptddhctivha ibblated by HEHL Gtohgisd Edamplet E&X26mg,
uence that was use

27%&@%)%%9&@)1!@ rkti\l@% (1Q93M F@H%Qﬂ@FOde§IE%|3r{E (s, 4 H) 339
9, of, 4t f
o BN ES I ERATh A L EaL TR UATASETL P P o

J=8 B¢, ZSDmle/ ISHI) I7.84i(H 252002 PpLEXE PN+l teabi 668k &)1IN4Os, 495,
‘;I‘%Ch i ncorporates a GST tag at the N-term nus. SEQ ID
. corresponds to residues 1-379 with the
N-termnal GST tag. SEQID NO 6 is the DNA sequence
t hat was used to encode SEQ ID NO 5.
Exh03%126: RB¢-6nBahdord-doiadopleny kaognd )d-0(2p2 dmt dtimg - I, hedioyBkini4-

SRR he BREY B AHOTY P ?thi}ﬁfpsg gttt

viral stocks may be generat ed ctl on of
Spodopt era frugi perdg §L9 t e &pr essi on of
r econbi pem_pr ot ei n~§€ G’arrl otN i nfegtion of

Spodopt era [frugi pgrda (Nh'wtrogedw) iin gq; ve

Bi or eacP jotech) [Q395]Re tein

A
may be i spl aﬁﬁ‘ed cel lular extractg byy over
ProBond “fejfn X | nvr't regen) . Partlallyprlfled |
extracts ofgall MEKL may then be furthef purified by
hi gh pressure liquid chromat ography over a SEC2000 gel
filtration resin. The purity of MEKI andeéVEK2 proteins

104k BB~ TrieHo e Tt B Y a2 8
tetﬁﬁ?&%ﬁ%ﬁrﬁ{dlﬂﬁ @Erb%xﬂlaﬁqﬁ% EQ3530']On§$/0@8|8mm01 leq) and (R)-O-

respectively. proteins na her st ored
((2s2'r’®@e|thyld bdelmnéeﬁbraethylﬂl@'cE&mmal(@(}ﬂ@, lpﬂ%ﬁm@ql 3eq) were

mi 2‘?5%9 @r\?{l&ﬁb‘% é@seﬂféé WPE@T%% P‘di‘mfef W?Pa%“bgﬁ%égEPP%fP éM° B?a%la“on at
10@yfees0 Irnlﬁ‘ﬁtess % intdRRIGIRecOWRE RBRAedHYIPLO purification to give

i ncorporating the ERK1 ‘constructs may be generated by
l4@mgn§ﬁvbrtcra@hd3(r42%) t thMaof‘@ﬁéﬂHm, NS )iontron d38HEs, 3 H) 1.46

> paoPhE o OB Inat It OB @or el T A 15 @ s a2

cultured at 37C C until OD0.6, and then induced by
addi ng 1PTG to fi nal concentr% on of 0.5 mM and
continue to culture the cell overnight at 25C

[ 0397] Reconbi nant ERK1 protein nay be isolated from
cellul ar extracts by passage



over d utathione (Arershanm). Partially purified
extracts of ERK I may then be further purified by high
w@emsgusss | i qui d chromat ography over a Bi 0Sep BREI8M07/082138
gel filtration resin. The purity of ERK1l protein nay
be determ ned on denaturing SDS-PACGE gel. Purified
H) EF%14 MRy, yitenz pr@@rmamz &f 548 1o, paf 78l 7cs<sr(eeﬁt8r@£ 1 ®1)7.82
1.9 proteins may be either stored
(s, -1758)(12(}7 be)fléﬁ%SJritfé) INIhg ] Q@ﬁﬁlﬁm@@ﬂz@ﬂhﬁd%ﬁ@ found 565.
150nM NaCl 1mM EDTA and 0.25 nM TCEP or at -20C in
the presence of glycerol (final concentration of
Exghpte2 ! (R36-(3QHoro {40388 Hehylamond) dv-pB 3 rdty@iebdypatpory)-1,3-
varietxépf ot her expression systens and hosts are al so

dinagthylabf-dioxerl.2.A-elphesenysmignepererbersani¢Rkl, as woul d
be readily appreciatg one of skill in the art.
[ 0399] The inhibitory p opétties of conmpounds rel ative
to MEK1 or MEK2 may,h ned Fflng a bl ack

MyC12, 0.0 1%Brij35, 1 n | nM MEK2, 25 nM
ERK1, 400 pM ATP, 500 nM 1PJTPITTYFFFK- 5FAM- COOH
(FIErktlde) and 1% DMSO. Reaction product is

10588) no PR UBRY Mot tathor Niered BElVET Ryl
yl) ﬂ{é&fa’Q;)T nS-EmSthy -2 Aadibk O, 2084 té@ﬁthﬂlb&jr@hﬁﬂn@&cﬁﬁbkﬁﬂﬁie

the mxture of 1.5 pM FI tide and 75 nM ERK
(Ewn%me %6 gll40mg, P AAmmal.d f:q)(\zaSﬂgqiselV@é i aml af M@QHJM 3}k of{HHF

3L LA PO AN R e

reaatieh twhotomple2. Blapotatiohén racdou fcélo@ifed IB)yrH\HIl‘ﬂEiﬁh‘l@cratlﬂ)ﬁ gEI‘M the
MEK2and 1200 pM ATP to initiate the reaction (fina

titlg ﬁ@lglﬁ@n@cﬁﬁ@émwea&opér@m $49%)- MH DMR/ERD MHZ4D¥ S0+ éﬁ) 8 ppm

2.8%% £2) I{Ié%%? (1336 i, o8 3'&‘%&“ &‘E‘H)“%%t Qﬁg r@hze @gmdﬂ,q]éﬁ.ls, 6.82

sze‘HaMcﬁle(d, Ja:ys Rt t1|I€I>)“14 09 (R0%4 DLLIHfol Hl) ROD(ddi+R184 Iz, DH) 7.70

‘8 reSS|ve HE % (Mol ecul ar es% in 80%

(ddy fF¥ &t 1a/7 E@% 781 éﬂd77d{60135’311?\7@ » bif) 12.50 (s, 1 H) [M+H]

Cdgwﬂgféﬁﬁﬁﬂnggﬁ»§Q54@&k9929f the resulting reaction
m xt ures nay measured after a | hour incubation at
roomtenperature. [0401]1C50 val ues may be cal cul at ed
by non-linear curve fitting of the conmpound
concentrations and fluorescence pol arization signal to
the standard |1 C50 equation. |1C50 val ues for select
conmpounds are given in Table |I. TABLE 1. 1050 of
Exenplified Conmpounds Agai nst MEK2 EXAMPLE1C50(nM 2<
500 EXAVPLE

384-wel | -pl ate fornat under theifo oW ng reaction
condi tions: 50 mM HEPES 3 ﬂ@ii}ithl, 10 mM
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I G50(nM 3 <500 4 501 - 2500 5 501 -2500 6 <500 9 <500
10 501 - 2500 11 2501 - 25000 12 2501 -25000
WO 2008/140553 PCT/US2007/082138

Example 28: N-(1,3-dihydroxypropan-2-yloxy)-6-(2-fluoro-4-iodophenylamino)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

o 3o Fataw
3¢ b

NH

N F
N THF, microwave, 100°C Q 0
o \
—N NH

I N
2A \
HO}
MeOH/THF/Ethylene glycol
p-Toluenesulfonic acid B ﬁI( \©\

[0349]  Phenyl 6-(2-fluoro-4-iodophenylamino)-1 ,3-d1rnethyl-2,4-d10xo-1 ,2,3,4-

tetrahydropyrimidine-5-carboxylate (compound 2A, 100mg, 0.2mmol, 1eq) and O-(2-
phenyl-1,3-dioxan-5-yl)hydroxylamine (79mg, 0.404mmol, 2eq) (see, Vonhoff et al.,
Helv. Chim. Acta, 81(9), 1998; 1710-1725; European Patent Application No. EP1666485)
were mixed in THF and subjected to microwave irradiation at 100°C for 45 minutes. The
reaction was complete by LCMS. Upon cooling, the intended product precipitated as a tan
solid. 62mg (51%). This solid was then dissolved in methanol (2ml) and THF (2ml) with
ethylene glycol (100ul). p-Toluenesulfonic acid (18mg, 1eq) was added and the mixture
heated at 50°C for 30 minutes. Purification by HPLC chromatography afforded the title
compound as a white solid. 28mg (53%). 'H NMR (400 MHz, DMSO-ds) & ppm 2.96 (s,
3H)3.22(s,3H)3.42-3.58 (m, 4 H) 4.00 - 4.08 (m, J=1.67, 0.78, 0.78, 0.78, 0.78 Hz, 2
H)4.75 (t, /=5.94 Hz, 2 H) 5.76 (s, 1 H) 7.53 - 7.62 (m, 1 H) 7.80 (dd, J=9.73, 1.39 Hz, 1
H) 11.99 (s, 1 H) 12.23 (s, 1 H) [M+H] calc’d for C;sHisFIN4Os, 509; found, 509.
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13 2501 -25000 14 >25000 15 501 -2500 16 <500 17 501 -
2500 18 2501 - 25000 19 2501 -25000 20 > 25000 21
WO 2008/140553 PCT/US2007/082138

Example 29: 6-(2-Fluoro-4-iodophenylamino)-N-(3-hydroxypropoxy)-1,3-dimethyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

ﬂ\o/\/\o Ho/\/\o
PhO_O HN
HooF /\/\ -NH,
O O

0 X N\i f i
/N\n,N\ | N \ﬂ/ ~ ~N \n/ ~ |

0

2A 29B Example 29

[0350] O-(3-tert-Butoxy-propyl)-hydroxylamine (29A): Diisopropyl
azodicarboxylate (13.4 mL, 68 mmol) was added dropwise at 0°C to a stirred suspension
of 3-tert-butoxy-propan-1-ol (9.0 g, 68 mmol), triphenylphosphine (17.8 g, 68 mmol), and
N-hydroxyphthalimide (11.1 g, 68 mmol) in THF (150 mL), and the reaction stirred for 16
h at room temperature. The solution was concentrated in vacuo and purified by silica gel
chromatography (20% Et,O/hexanes) to give 15.5 g (82%) of 2-(3-tert-Butoxy-propoxy)-
isoindole-1,3-dione as a faintly yellow solid. 'H NMR (400 MHz, CDCls): § 7.72-7.84
(m, 4H), 4.30 (t, 2H, J = 4.8 Hz), 3.58 (t, 2H, J = 4.8 Hz), 1.94-2.00 (m, 2H), 1.20 (s, 9H).
MS (ES) [m+H] calc’d for C,5sH;oNOy, 278; found 278.

[0351] Hydrazine hydrate (1.36 mL, 43.3 mmol) was added to a solution of 2-(3-tert-
Butoxy-propoxy)-isoindole-1,3-dione (6.0 g, 21.7 mmol) in CH,Cl, (50 mL) with MeOH
(5 mL), and the reaction stirred 1 h at room temperature. The precipitate was removed by
filtration, and the filtrate was purified by silica gel chromatography (6% MeOH/CH,Cl,)
to give 2.4 g (75%) of compound 29A as a clear oil. 'H NMR (400 MHz, CDCL): & 4.94
(br s, 2H), 3.71 (t, 2H, ] = 6.4 Hz), 3.38 (t, 2H, ] = 6.4 Hz), 1.70-1.79 (m, 2H), 1.15 (s,
9H).

[0352]  6-(2-Fluoro-4-iodophenylamino)-N-(3-hydroxypropoxy)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide: A mixture of Example 2A (100
mg, 0.2 mmol) and 3-tert-butoxypropan-1-amine (29A, 148 mg, 1 mmol) in dioxane (2
ml) was heated with microwave for 1 hr. The mixture was cooled to RT and purified with
HPLC to give 29B as a white solid, which was treated with TFA (1ml) for 10 minutes).

The volatiles were evaporated, and the residue purified with HPLC to give the titile
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compound (Example 29, 5.1 mg). "H NMR (400 MHz, MeOD) & ppm 1.87 (quin, J=6.25
Hz, 3 H) 3.09 (s, 3 H) 3.70 (t, J=6.19 Hz, 2 H) 4.02 (t, /=6.32 Hz, 3 H) 7.54 - 7.61 (m, 1
H) 7.66 (dd, /=10.11, 1.77 Hz, 1 H) [M+H] calc’d for C,¢H;sFIN4Os, 493; found, 493.

Example 30: 6-(2-Fluoro-4-iodophenylamino)-1,3-dimethyl-5-(5-methylisoxazole-3-
carbonyl)pyrimidine-2,4(1H,3H)-dione
O-N
N\ 0
F

TOL
/N\n,N\ |
(0]

[0353]  The title compound was synthesized following a similar procedure described in

ZT

the synthesis of compound 2A by reaction of Example 1 and 5-methylisoxazole-3-
carbonyl chloride. "H NMR (400 MHz, DMSO-ds) & ppm 2.42 (s, 2 H) 3.13 (s, 2 H) 3.19
(s,2H) 6.13-6.29 (m, 1 H) 7.08 (t, /=8.59 Hz, 1 H) 7.47 (dd, J=8.46, 1.89 Hz, 1 H) 7.68
(dd, /=9.98, 1.89 Hz, 1 H) 10.47 (s, 1 H) [M+H] calc’d for C,7H14FIN4O4, 485; found,
485.

Example 31: 2-(6-(2-Fluoro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-yl)-2-oxoacetic acid

0]
0
H O::/R/ h F
L
N \n, N |
0]

[0354]  The title compound was synthesized following a similar procedure described in
the synthesis of compound 2A from reaction of Example 1 with methyl 2-chloro-2-
oxoacetate (hydrolysis of the crude upon column chromatography afforded Example 31).

'H NMR (400 MHz, DMSO-ds) 8 ppm 2.95 (s, 3 H) 3.17 (s, 3 H) 7.28 (s, 1 H) 7.61 (m, 1
H) 7.84 (m, 1 H) [M+H] calc’d for C;4H;,FIN;Os, 448; found, 448.
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Example 32: 6-(2-Fluoro-4-iodophenylamino)-5-(4-hydroxyisoxazolidine-2-carbonyl)-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione

0
\
N. -0 E
H
L
N \n, N |

0]
[0355]  The title compound was synthesized by treatment of Example 2A with
isoxazolidin-4-ol following a similar procedure described in the synthesis of Example S.
'H NMR (400 MHz, MeOD) & ppm 3.19 (s, 3 H) 3.37 (s, 3 H) 3.50-3.90 (m, 4 H) 4.56 (m,
1 H) 6.82-6.86 (m, 1 H) 7.37-7.44 (m, 2 H) [M+H] calc’d for C,¢H1sFIN4Os, 491; found,
491

Example 33: 6-(2-Fluoro-4-iodophenylamino)-1,3-dimethyl-2,4-dioxo-N-(2-(pyrrolidin-
1-yl)ethyl)-1,2,3 ,4-tetrahydropyrirnidine-S -carboxamide

~N \n/ ~ \©\
[0356]  The title compound was synthesized by treatment of Example 2A with 2-

(pyrrolidin-1-yl)ethanamine following a similar procedure described in the synthesis of

Example 5. [M+H] calc’d for C19H,3FINsOs, 516; found, 516

Example 34: (S)-N-(3,4-Dihydroxybutoxy)-6-(2-fluoro-4-iodophenylamino)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide
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[0357] Example 34 was synthesized by treatment of Example 2A with (S)-O-(2-(2,2-
dimethyl-1,3-dioxolan-4-yl)ethyl)hydroxylamine and hydrolysis of the resulting material
following a similar procedure described in the synthesis of Example 2. 'H NMR (400
MHz, Methanol-d4) 6 7.7 (dd, J = 8.0, 4.0 Hz, 1 H) 7.67 (dd, J = 8.0, 4.0 Hz, 1 H) 7.04 (t,
J=8.0Hz,1H)4.02(d,J=4.0Hz,2 H) 3.69 (m, 4 H) 3.35 (s, 3 H) 3.12 (5, 3 H) 2.06 (m,
1 H). [M+H] calc’d for C7HFIN4Og, 523; found, 523.

Example 35: N-(2-Hydroxyethoxy)-6-(4-iodo-2-methylphenylamino)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

HO_~ o !

Oy N

H
N0
N N
At S
0]

[0358] Example 35 was synthesized following similar procedures described in the
synthesis of Example 25 starting from 4-iodo-2-methylaniline instead of 2-chloro-4-
iodoaniline. 'H NMR (400 MHz, Methanol-d4) $ 7.73 (d, J= 8.0, 1 H) 7.58 (d, J = 8.0 Hz,
1 H)6.80 (t,J=8.0Hz, 1 H) 4.00 (d,J=4.0Hz,2 H) 3.76 (d,J=4.0 Hz, 2 H) 3.35 (s, 3
H) 3.00 (s, 3 H) 2.36 (s, 3 H). [M+H] calc’d for C;sH19IN4Os, 475; found, 475.

Example 36: (R)-6-(2,3-Difluoro-4-iodophenylamino)-N-(2,3-dihydroxypropoxy)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

H
HO/\:/\O,N (0] E

: H
OH Oxp\ N\CKF
|

I
[0359] Example 36 was synthesized following a similar procedure described in the
synthesis of Example 2 starting from 2,3-difluoro-4-iodoaniline instead of 2-chloro-4-
iodoaniline. 'H NMR (400 MHz, Methanol-ds) 8 7.64 (m, 1 H) 6.90 (m, 1 H) 4.04 (m, 1
H) 3.91 (m, 2 H) 3.59 (m, 2 H) 3.36 (s, 3 H) 3.15 (s, 3 H). [M+H] calc’d for
C16H17F2IN4Og, 527, found, 527.
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EXAMPLE 1 C50 (nM 56 501 - 2500 57 < 500 58 2501
-25000 [0402]1It wll be apparent to those skilled in

wo bewsasissy hat various nodi fications and vari at PONESMATI82138
be made in the conmpounds, conpositions, kits, and
met hods of the present invention w thout departing
fromthe spirit or scope of the invention. Thus, it is
i ntended that the present invention cover the

Expowpilé 345)-0n€, abhydaesyatapons)-of2-flor-#indophétamino)-1,3-
e e AT
H

HO/Y\O’N 0O ! E

At SN
0O

[0360] Example 37 was synthesized following a similar procedure described in the
synthesis of Example 2 by treatment of compound 2A with (S)-O-((2,2-dimethyl-1,3-
dioxolan-4-yl)methyl)hydroxylamine (See, Bailey et al., J. Med. Chem., 34, 1991, 51-65),
followed by acid hydrolysis of the resulting material. 'H NMR (400 MHz, CDCl;) & 7.46
(m, 2 H)6.79 (t, ] =8.0 Hz, 1 H) 3.89 (m, 3 H) 3.66 (m, 1 H) 3.55 (m, 1 H) 3.31 (s, 3 H)
3.02 (s, 3 H). [M+H] calc’d for C16H;1sFIN4Og, 509; found, 509.

Example 38: (R)-N-(2,3-Dihydroxypropoxy)-6-(4-iodo-2-methylphenylamino)-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

[0361] Example 38 was synthesized following a similar procedure described in the
synthesis of Example 2 starting from 4-iodo-2-methylaniline instead of 2-fluoro-4-
iodoaniline. 'H NMR (400 MHz, Methanol-d4) 3 7.68 (m, 1 H) 7.54 (d, J = 8.0 Hz, 1 H)
6.78 (d,J=8.0 Hz, 1 H) 4.01 (m, 1 H) 3.86 (m, 2 H) 3.55 (m, 2 H) 3.30 (s, 3 H) 2.95 (s, 3
H) 2.31 (s, 3 H). [M+H] calc’d for C,7H2:IN4Os, 505; found, 505.
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What is clainmed is: |I.A conpound having the fornmula: O
R5 wherein RI is (C412)aryl optionally substituted

WOWRMR/ 141363 or nore substituents through avai | abb@r/US2007/082138
val enci es selected fromthe group consisting of halo;
nitro; cyano; hydroxy; (G ..10)al koxy optionally

Exabipid 39:ybrd- Wch[br&ﬂeio%ph@ﬁj?lﬁmwﬂ 11, Y yRIrd BhRIpBRY)-1,3-
avallable valenC|es sel'ected from the group conS|st|ng

diregthad, ¢-diaxot 1. 2.3, %Wﬁm@drmdmdyle-i arba@mdkoxy, ami no,
(C1, 10) al kyl am no, (C412)aryl, and hetero(Cl_10)aryl;
(C4-12) aryl oxy; het ( 1 oyl oxy; am no;
(Cmo) al kyl ami no; (1. .70) & k optiopal Iy substituted
with one or nore subst@iiu
val enci es selected fromthe!qgr
nitro, cyano, hydroxy, (CI/T
(G ..10)al kyl am no, (C412)aryd, and hetero(CIHD)aryI
hal o( C1.. 1()al kyl ; hydroxy(CL. 10) al kyl ;

cycl oal kyl (C1. . 5) [, . o
[0%%? S%‘e%lplez %@ %aathe@@%@m Riptilar grogpquegs dgsgyjed in the
| .
ST e 55, L 15 Ay ot
yl)nmélytb)hydmx}elamurtts(ﬁ’edz WBenltey et dir, ubilad alizdrk. abt, 8 99kl 4 A@y) exsstead of

B h O) SFo B R B2 e 2o i,

mﬁﬂ) d6)18>)7@l9l@/' 19 789 (4, GAlngy h ,H)amis hetera(ig) 'IOI)IES% {m, 1 H)
ydrogen;” R4 i's (C15) I, 'R5 I's (C.3)alkyl;
3. 6Rgm Q Ph)y3d4Q)ge,r2 Hadd1Ry,, 3 El)sz S%Keét}é)d [Mr-Bifcslbl fgr OugblisCLIN4Og,
onsi stipg of (Cl10)al kyl optionally substituted with
Szgﬁgm%ishgre substituents through avail abl e val enci es
selected fromthe group consisting of halo, nitro,
cyano, hydroxy, (Cnmo)al koxy, am no, (Cl1, 10)al kyl am no,
Exaoply 4 y(R) 6a(r3dS-Eeﬂl@m(l@qunhﬁ;avlymmoom(42ﬂmy¢r®wpr0poxy)-1 ,3-

m no al kyl
it S P PR SR M S bst 1 ¢ vent s
t hr ough avallable alencies sel ected fromthe group
consi sting of halo [ cyapo, hydroxy,
(Cm) al koxy, am no, Cﬁ%?y mnog (C412)aryl, and
het ero(Cl1. 10) aryl ; (C4 12.aryl oxy; hetero(Cno)aryl oxy;
am no; and hetero(C3,12)cy ky , 10) al kyl
optionally substituted w LN o) substituents
t hrough avail abl e val enci es Bel ected fromthe group
consisting of halo, nitro, c§an, hyfdroxy,
[016@) 1@xapdxy0 wasSyhhealzsy Eolloaﬂh@@ siniQPcyre A8 dRided in the
(C412)aryl, and hetero(Cl Aar éCA 12) aryl oxy;
sytigsisy Qf (Fo) e g Iseng %ﬁmr?@S -d uOfch indnanHe durtsadfi2yfluoro-4-

o AR ENRIAG 2R €813y SOIROMAY 1YY 144 (m, 1 1)
3.99 (m,3 H)3.56 (m, 1 H) 3.32 (s, 3 H) 3.13 (s, 3 H). [M+H] calc’d for C;6H;7F2IN4Og,
527, found, 527.
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(CR14R15)nl Rg O RS wherein R is (C412)aryl
optionally substituted with one or nore substituents

wao oosagissavai | abl e val enci es sel ected from t hep@r/usgwo7/082138
consi sting of halo; nitro; cyano; hydroxy; (Cm)al koxy
optionally substituted with one or nore substituents

Exhiipgn @@Eﬂh@phﬁod@h@ﬁmaﬁﬁoﬁﬁ @ﬁﬁﬂowequw@ 30diRethyl-2,4-
consi sting of "halo, nitro, hydriox

dioxCnie3, %m&@ydmyw@lldl@ﬁﬁw}f@mml@n no, (C412) aryl, and
hetero(Cl_10)aryl; (C4-12)aryl oxy; hetero(CnD)aronxy;
am no; (Cno)alkylmm\Jy\ )al kyl optionally
substituted with one or Qror substituents through
avai | abl e val enci es sel O RRe- Uk oup consi sting
of halo, nitro, cyano, ,( ) al koxy, am no,
(Cno) al kyl am no, (Cl2)aryl Yyant herero(Cno)aryl ;
(C3_12)cycl oal kyl (Ci _5) al kyp;

[0#2{ er %%&gfpi%%]g%(@% %}%ﬂ&%g&% o%xlzlléég 5111% lygqcsglllrﬁ) aécllg%ed in the

syMRLEy AUSIRRNIE ¥S karbdeyomPLiRNal L osRaL inkkh@8r WehRrone

or nore substituents through avail abl e val enci es
iodeehidiot.etH NMRN(400eMitz0 Wrtionnki.g i hep @if JEH.08, 1 X T.01 (s, 1 H) 6.76

(@, g0t A By G TGS § SR Itk e it s ot 3.04

(s, Bi{d)f%ﬂf QYT R Gzl §H()@208(} alky b A3 s NCED) @A for 897H2?IN405,

gen, n I's selected fromthe’ group consisting of
48%fb®ui4895 and 6; R13 is selected fromthe group
consi sting of hydrogen and a (Cl5)al kyl optionally
substituted with one or nore substituents through
Exﬁﬁfl\ﬂé #hhe (Y algineesl)-sabemirsl4LibaspHt aﬁ[tﬁ)‘)ﬂ Tt i NG dioxo-
hal o, nitro, cyano, hydroxy, (Cnp)al koxy, am no,
1%1ﬁm@ﬁwk¢mammmﬁhnqéﬁmﬂmamywﬁ and hetero(Cno)aryl; and
each R14 and R15 is indepgpdently selected from the
group consisting of h Q ohydr oxy, (C15)al kyl
optionally substit d wth [oneqor |nore substituents
t hrough avail abl e val enc® N fromthe group
consi sting of halo, nitro, no, r oxy,
(Cm) al koxy, ami no, (Chorﬁi am no, (IC412)aryl, and
hetero(CnD)aryI and hydroxy( G s) al kyl optionally

th bstit t h . .
ot BT L SRS TP R e TS e e
sytﬁflesm’(qf ]@Ql%'ble IS%‘erad@l'oh 10 corﬁ%&ﬁﬂ 2 Ayl &ﬁéhe {, SPInRih K O NMR

am no, (Cmo)al kyl am no, )aryl, and
(409e¥1BIz0CDED) A6 7 (d, J = 80Hz 1 H) 7.62 (d, 1= 8.0Hz, 1 H) 7.01 (t, = 8.0 Hz, |
H) 3.63 (t, ] =4.0 Hz, 2 H) 3.27 (s, 3 H) 3.15 (t, ] =4.0 Hz, 2 H) 3.11 (s, 3 H). [M+H]

calc’d for CysH7FINsOs, 462; found, 462.
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or the pharmaceutically acceptable salts thereof
3. The conpound according to claim2 having the
wo oosmdEs3 Risa (RI6)m2 0 HN R 30N Rel (CRL4RAGH/mstoby/ds2138
R5 wherein m2 is selected fromthe group consisting
of 0, 1, 2, and 3; each R 6 is independently sel ected
ExhinpR 13‘% ?If L PBroCPGiophédydariiho 1Y AL A8y 1-BabRerasi@NN,

G sgalky optional |y substituted MAtﬁkone or nore
caroindiriyrineaing-24Hd dudgh-dord | abl e val enci es sel ected from
the group consisting of~halo, nitro, cyano, hydroxy,

( Cno) al koxy, ami no, TEEE )al kyl anmi no, (Cl2)aryl, and

het er o( Co) aryl ; and QCIoa kyl optionally
substituted with one or bstgi tuents through
avai | abl e val enci es sel e group consisting
of hydrogen, halo, nitroy, no, roxy, (Cno)al koxy,
(Cno) al kyl , am no, (Chnf%l yl anin IC412) aryl, and
hetero(Cl. 10)aryl; Ri 6" isOselected fromthe group

[ﬂﬁgFSi i‘txla £3 W¥1§j ycr)lghesize!dq ?olpdwﬁ‘g 9 s{tnci]'af%}ocegl)[re ’des‘crl%ed in the
synthesis of Example 5 by reaction of compound 2A and piperazine. '"H NMR (400 MHz,
CDCl3) 8 7.61 (d, J=8.0Hz, 1 H) 7.56 (d, J = 8.0Hz, 1 H) 6.99 (t, J=8.0 Hz, 1 H) 3.93
(m, 1 H)3.77 (m, 1 H)3.51 (s,3H) 3.25(s,3H) 3.17 (m, 4 H) 2.98 (m, 1 H) 2.52 (m, 1
H). [M+H] calc’d for C;7H1oFINsO3, 488; found, 488.

Exmample 44: 6-(2-Fluoro-4-iodophenylamino)-5-(4-(2-hydroxyethyl)piperazine-1-
carbonyl)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione

HO\/\N/H

;{?m

[0367] Example 44 was synthesized following a similar procedure described in the
synthesis of Example 5 by reaction of compound 2A and 2-(piperazin-1-yl)ethanol. 'H
NMR (400 MHz, CDCls) 6 7.55 (m, 2 H) 6.95 (t, J=8.0 Hz, 1 H) 4.17 (br, 1 H) 3.86 (br,
3 H)3.54 (br, 5H) 3.33 (br, 1 H) 3.28 (br, 5 H) 3.10 (br, 2 H) 2.37 (br, 1 H). [M+H]
calc’d for C1oH»:FINsO,, 532; found, 532.
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R16. is selected fromthe group consisting of
hydr ogen, hal o, (Cnp)al koxy optionally substituted
WOWRMR/ 141363 or nore substituents through avai | abb@r/US2007/082138
val enci es selected fromthe group consisting of halo,
nitro, cyano, hydroxy, (Cnp)al koxy, am no,
Exh 23: W{ﬁﬂuﬂfb%-ﬁ%%ﬁé@'léﬁmoﬁmNr} 8861 ¥dioxo-1,2,3,4-
(C13)al kyl optionally substituted with one or nore
tetrehpdropyrireidine-$eababyrdrazidd | abl e val enci es sel ected from
t he group consisting of balo, nitro, cyano, hydroxy,
(Cm) al koxy, amino, (Cmj)al kyl amino, (C42)aryl, and
het ero(Cmo) aryl ; and (@8; cycl oal kyl . 4. The conpound
A

according to claiml %el e te%l frpmthe group

consi sting of:

(R) - N- (2, 3-di hydr oxypr oRox 6 | uor o- 4-i odophenyl a
|

m no) -1, 3-di methy1- =~ ~
2, 4-di oxo-1, 2, 3, 4-t et rahy@r opyri m di ne- 5- car boxami de;

[Oﬁgf ﬁéii‘%%ﬁ‘-&)gé zﬁs: {glg% %?heers]i’éleg %lpo%)iflé\lé Gy %{rooc)é SLRYhed idthe

syrithddisSofAENadisla B bgrroayioh B dbmpolrdcay bak amdi@sthylhydrazine. 'H
6- (2- Fl uor 0- 4-i odophenyl am no) - N- mret hoxy-1, 3- di net hyl-
NMR 440} Mitlz, €DL19 47.66 (d,J=18.0 Hz, 1 H) 7.58 (d,J =8.0 Hz, 1 H) 6.99 (t,J =

s ST TR, TG S PRy e e N
462;fodndl 482.d i met hyl-2, 4-

di oxo-1, 2, 3, 4-tetrahydropyrimd ine-5-carboxam de;
6- (2- ehl or o- 4-i odophenyl am no) - N- (2- hydr oxyet hoxy) -1, 3

ey oy T dr hspaepaygy ety 2:4dioxo-1.234
tet@hy@opyruatdnedscadopyietry| am no) - N- ( 3- hydr oxypr opoxy) - 1,
3-dinethyl-2,4-d ioxo- .
1,2, 3,4-tetrahydropyri m di ne- 5ygarkboxam de;
(S) - N-(3, 4- Di hydr oxybut oxy) - 6- ( 2-lf Duior o- 4- i odophenyl am
I H

i no) -1, 3-a chyl - 2, 4-O5"r¢
di oxo- 1@/& inté?—lkahyﬁ&m/r\i M g-re-5-car Jox Fn
N- ( 2- Hydr oxJet hokyis6- (4ei odo- 2- ¥t hyl ptenylaniho) - 1, 3
-di rnet hyl - 2, 4- di oxo- 168 ©
1,2, 3,4-tetrahydropyri m di ne-5- ear boxam de;
(R-6-(2,3-D fl uoh@-4- | ogophenyl am no) - N- (2, 3-di hydr ox
YPr opoxy)acderd- O AN
di met hy1-2.:2-"di oxol 1 2tet rahydropyrimid
i ne- 5- car bgxam i @é; 1 !
(S)-N (2, 3-Di hydr ox?p&opoxy) -6-(2-11luoro-4-i odophenyl a
mino)-1,3-d inethyl- 2, 4-d

[0368% o- §:Ql,llg,rat3teéhylaﬁ4wtlemruiwi¢iuei2ﬁé1Hﬁéﬁrtﬁ@mnﬁ@%@m%-

2)- Ny (2,53 ¥ -.(14z - 2- hyl. .
eth&#gﬁﬁ%gﬁ%{g%%éﬁ?ﬁ}y (?é%l?ﬁ@?’d? 466A, I5g, %%%H‘E’ﬂ(ﬂ? §2Y lissolved in
102] 6f OMBX @] 24ndl, 2M tselutiahysihiaply ahdKdC O ecbe ahlct axaisdiktion.

(S).- 6-(2-Ch| oro-4-iodophenyl am ng) - N- (2, 3-di hydr oxypro
ThE’ giytprervas dirredtag {opm temperatare overnight. DMF was removed with a rotavap.
0.24¢g (14.8%) of compound 46B was obtained by HPLC purification. [M+H] calc’d for
C7H9C1N202, 189, fOllIld, 189,

[0370]  3-Ethyl-6-(2-fluoro-4-iodophenylamino)-1-methylpyrimidine-2,4(1H,3H)-

46C

dione: A solution of compound 46B (0.24g, 1.27mmol) and 2-fluoro-4-iodoaniline (0.3g,
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2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di ne- 5- ear boxam de;

(R -6-(2,5-Ditkoro-4-iodophenyl am no)-N-(2, 3-di hydr oxy
WELOBAKFF3 1, 3- PCT/US2007/082138

di met hyl- 2, 4- di oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-earb

oxam de;

1.2 ndool HnD0lm fof SHOBRES Y HEW 24000 i t6 = TRET, @XURIADYslowt addition of

di met hyl- 2, 4- di oXxo-

LDA @ Bl 5 @nm@my dihspsgackinh tione5-a6 706Xl dleur before it was warmed
p {0 1(0 ol %Snpfr t OX %vgg gt},t)red?’ overmgl:ll’[ 8 4&%8(;‘%959 cornpoulqg QE& Was

UP RIS

obdiney cbyhh%a gd‘klﬁ&hm&@m@hﬁ PI8% CHICnEm&th&@ ) oxam ] dele’d for

3- Et 2-f 1l uoro-4-iodophenyl am no) - N- (2- hydr oxyet h
Clﬁkgﬁﬂ\%Om@@ found. 390 - .

[03‘3'/'12’ %yl «?th&(rle r(%lﬁﬁgg‘&ﬂ%h%lﬁh?ﬁ'nﬁhﬁﬁi-tfﬁéﬁﬁ-ii §:dioxo-1,2,3,4-

tetr:ﬂt}l’dyﬂpﬁq(ni’dlhd-ﬁwambdxylﬂdo ﬂlwmyﬁmlmermﬁ):eﬁpmﬁtdlwc Q), 4. 1.03mmol)

n gn%ogyg_rlén% Q/gﬁ %&%@gﬂﬁ%%hgﬁg ;slg}%l}? %rreba%zc(lglrln mixture was stirred

at ﬂgﬂﬂl)te él%,ﬁﬁ]é{ ifer %’Qﬁ éﬁ/ i 1&?{5 tré té glve 55mg r5'10 .5%) of Example

I OXO- ,3,4-tetra yrlmdlne ar boxa
46.6[Mﬂ=IF¢a1n5d<fer4Cond76i[N@uyBH)nfnm)d- REQ.2- hydr oxyet hyl ) 1, 3-
di net hyl - 2, 4- di oxo-
1,2, 3,4-tetrahydropyri m di ne-5-car boxam de;
Ex@miple Jﬁ QY R-1cdt- b&@deﬁﬁtﬁ@YBaéih}ﬂf@-(21ﬂ30r614ﬂiéﬁBM§en§Laﬁn§d)OPiﬁlethyl-

-1,2, tetrahydro- pyri m di ne-5-carboxyl ic
2,4adippo- (I(ZE% 4 zetmhmdmﬂmm@nfbﬁicesbp)caramede

6- (2- Fl uor o- 4-i odo- phenyl am no) - 1, 3s dimet hyl- 2, 4- di oxo

-1, 2, 3, 4- t &5 ghydro- nidj.ne- 5715arb(’5’xyl ic acid

((S) 2, 4-di° ¢ but y) afi de;

6-(4-bron0\2*-\lp henyl at-ni no) - N-(2O ?_‘»@\hoxy) 1
, 3-di met hy1- 25 4- di oxo- 100°C

1 2,3, 4-tetrahydropyrim di ne-5-car boxamcde

6- (4 br ono- 2-f | uor ophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1,

_di met hy1- 2, 4-di 0x0-
1037725 TR R o B BE 46,3550 0 O8mpiob el Qr2-tert-
but@xilélhﬁ I%‘H%)&%rid}EBQYS&thﬁm(ﬂ@@ T2 ovelRy &t NAKYD THF was

ml@mm@e lleazectaatzlﬂﬂ &€ ferrpariopys. iFxagiple 45 wea pboitadibydIPLC
pud{eliRY FyRP AR A5 € HRLARNBIABITARA: Mo 2- hydr oxyet ho

Example 48: 3-Ethyl-6-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

O~ HO~_~
T 0
HN O E HN O
H TFA Hof
p A S L
\/N\n/N\ | rt \/N\n,N\ |
O O
47 48

[0373] Example 47 was dissolved in 1ml of TFA. The reaction was complete at RT in
20 minutes. 2.6mg (4.9% for two steps) of Example 48 was obtained by HPLC separation.
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di oxo-1, 2, 3, 4-tetrahydr opyri m di ne- 5- car boxam de; and
6- (2-fl uoro-4-iodophenyl am

wo o3A40533 di net hyl - N- ( (| - nmet hyl pi perid in-4- PCT/US2007/082138
yQret hoxy) - 2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di ne-5-ca
rboxam de. 5. The conpound

HQ\B)IRQZlé(?M}@ i Qntiol- AAPNEHVALT=RI4, N 21231 G SY QY PED 84,

POXY)
2. Odinﬂtﬂiy’ZLOQ(téfJﬂdB@sz 1,12) 802 rhet BaByGr(QplyT 768dim -1 L&l b, 3 H)

1 E el i REHTGARG bt ol RESEE 30 Toll o

claims 1,2 or 3 wherein the conpound is present in a
m xture of stereoisoners. 7. The conpound accordi ng

Exampindd: d?h@njdfl ethal-erE2-flugrost-iglophenyédning hé-neasimp Sirhdioxo-1,2,3,4-

wnaﬁ ! S %& ﬁtere0|soner 8. A pharnmaceutica
£%88Y? on” co as an active ingredient a

conpound accordi ng to any one of elainms 1, 2, 3, 4 or
Sand a pharmaceutically accept*ﬁxci pi ent . 9. The

pharnaceutlcal conmposicf LQneaccor disg to claim
wher ei n Phé\ﬁonamﬁmtloﬁr%g a solid for 'hﬁgﬁ?apted
for oraladﬁﬂWhlsk&atlonﬁf\lo Thﬁtharna&
conp03|t|on>acc¢fy[ng t o cl ai m-8<-whereinoth
conposition“is a liquid f8rnmul ati on adapt ed é@r or al

adm nistration. 11. The pharnaceutical conposition

according to clai'tihg°wherein the conposition is a
tablet. Z§2™ . The© Hi%jgtlcal conposi tion according

to cl ai mF8direwher eing 1 mposition is a liquid
fornul ati om adapteds for parenteral adm nistration.
13. The conpound accerding to any one of clainms 1 or 2

(03P €6 LnRroSREM-S SRethylpy Bhidine-2,4(1H,3H)-dione: To a mixture of 6-
chloro-3-methylpyrimidine-2,4(1H,3H)-dione (compound 49A; 5g, 31.3mmol) in 100ml
DMF was added CH3CH,Br (10g, 92.6mmol) and K,COs (10g, 72.9mmol). The mixture
was heated at 120°C for 1 hour. DMF was removed and compound 49B was crystallized
from ethanol. 2.9g (50%) of compound 49B was obtained. [M+H] calc’d for C;HoCIN,O,,
189; found, 189.

[0375] 1-ethyl-6-(2-fluoro-4-iodophenylamino)-3-methylpyrimidine-2,4(1H,3H)-
dione: The solution of compound 49B (1g, 5.32mmol) and 2-fluoro-4-iodoaniline (1.26g,
5.32mmol) in 50ml of anhydrous THF was cooled to -78 °C, followed by slow addition of
LDA (8.86ml, 16mmol). The reaction was kept at -78 °C for 1hour, and was then warmed
up to room temperature and stirred overnight. Compound 49C (150mg, 7.2%) was
obtained by silica gel chromatography (95% CH,Cl,/methanol). [M+H] calc’d for
C13H;3FIN3O,, 390; found, 390.

[0376] Phenyl 1-ethyl-6-(2-fluoro-4-iodophenylamino)-3-methyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate: To a solution of compound 49C (50mg,
0.128mmol) in 1ml of pyridine was added CICOOPh (21mg) slowly. The reaction was

stirred at room temperature for 1h. THF was removed and ether was added to precipitate
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wherein 1216a, R161,, Rise, RRmand 12,60 are each
i ndependently selected fromthe group consisting of
wohymsagsss hal o; cyano; (Cno) al koxy opti onal | yPCT/US2007/082138
substituted with one or nore substituents through
avai | abl e val encies sel ected fromthe group consisting
theogmmlt 0,5nfY 2B %) o@maﬁm 1915, 8X Ybtain N MAHEKIRAYo’ d %ﬂ@%17F1N304,
Cno) al kylam no, 1£)ary|, and hetero('Cno)aryl
51de®¥h5& g optlonally substituted with one or nore
substituents through avail abl e val enci es sel ected from
the group consisting of halo, nitro, cyano, hydroxy,
Exafﬁ@wswm%n-wbmmdx@m)aww @ilisro-Aoddeak Minin@rEimethyl-
hetero%@} ) ar and hydroxy(C1, 3)al kyl. 14. The
2,4 Gapod Met@%adwpmm Jeq-&iCATORYANKle et hyl and R 5 i s

nmet hyl . 15, TQ@ conpound of cIa|n1L&/where|n Rio" is a

hal o and RIBY ggow/\ e 7T

MEK- 5002- t ST25 SEQJEI\ICIJ:j <110>
Takeda Phapﬁﬁéﬁg I Cowpany Ltd. <1 ERK

KI NASE | NHI BOTCRS <130> MEK- 5002- WD <159)$'7 2,569
<151> 2006-10-23 <160> 6 <170> Patentl noversion 3.3

<210> 1 <211> 400 <212> PRT <213> Artifecial <220>
esi.dues 2- 393 of n W L etion from
1037287 T BE PSS e f o L BRI S
butdx &Ry R@ko:8Adhhist (SHen® G591 10928020 mg, 0.15mmol) in 0.3ml of THF was
microwave heated at 100 °C for 2h. 10mg (62.5%) of Example 50 was obtained by HPLC
purification of the reaction mixture. [M+H] calc’d for C,H,6FIN4Os, 549; found, 549.

Example 51: 1-Ethyl-6-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-3-methyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

O\/\Q HO ™~
I
HN2O o MO
H TFA H
A —_— O. x N\©\
N N
Ty T " Iy
o o]
50 51

[0378] Example 50 (10mg, 0.0182mmol) was treated with 1ml of TFA. The reaction
was stirred at room temperature for 30 minutes. The volatiles were removed and the crude
was purified by HPLC purification to give Example 51 (1.5mg, 16.7%). "H NMR (400
MHz, CDCls) 6 7.54 (m, 2 H) 6.91 (t, J=8.0 Hz, 1 H) 4.06 (q, J =8.0 Hz, 2 H) 3.80 (m, 4
H) 3.40 (s, 3 H) 1.06 (t, J= 8.0 Hz, 3 H). [M+H] calc’d for C,¢H3FIN4Os, 493; found,
493.
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<221> M SC_FEATURE <222> (1)..(28) <223> N-term nal
6- hi stidine tag <220> <221> M SC FEATURE <222>
W@ 283/1405800) <223> Resi dues 2-393 of hunman MEKACTU$1007/082138
deletion fromresidues 32-51, and nutations S218E and
S222D <400> 1 Met Ser Tyr Tyr Hs Hs Hs Hs Hs H's
ExA¥iplel! 1d-@-fhso 1 i famt; th@n-3IMbth 94-
ﬁﬁﬁ)eﬂy P%I%gy I\§Et@ Gﬁ/iLO Odéro % S ﬁg/s%%/hs&%gESEg 3Prg
diorpd ,3.B4- t@lrfrhyldeapymgndlmé QRIYI@OXI?Q@Asp dy Ser Ala Val
Asn 354045 Ay Thr Ser Ser Ala Gu Fhr Asn Leu Gu Al a

Phe Leu Thr A n Lys 505560 G n Lys MJal Ay Gu Leu Lys
Asp Asp Asp Phe du Lys Ile Sef2
| F

OY\(CI CILFBr ﬂ LDA OWH

NoNH ——— — ~
- \n/ K,CO, \ﬂ/ THF I\/Ie/N N
DMF, Mi heat O F 0 A b
o) crowave heal 78°C -t
120°C, 30minutes

49A 52B 52C
CICOOPh ﬁ/vg( \©\
THF, TEA,
e NN
DMAP
o F

52
[0379]  6-Chloro-1-(fluoromethyl)-3-methylpyrimidine-2,4(1H,3H)-dione: To a
solution of 6-chloro-3-methylpyrimidine-2,4(1H,3H)-dione (compound 49A; 2g,
12.5mmol) in 15ml of DMF was added CH,FBr (4.2g, 37.5mmol) and K,COs (1g,
7.29mmol). The mixture was microwave heated at 120°C for 30 minutes. DMF was
removed and the residue purified by silica gel chromatography (95% CH,Cl,/methanol) to
give compound 52B (0.6g, 25%). '"H NMR (400 MHz, Methanol-d4) 8 6.17 (d, J = 52 Hz,
2 H)6.11 (s, 1 H) 3.29 (s, 3 H). [M+H] calc’d for CsHsCIFN,0,, 193; found, 193.
[0380] 6-(2-Fluoro-4-iodophenylamino)-1-(fluoromethyl)-3-methylpyrimidine-
2,4(1H,3H)-dione: Compound 52B (0.27g, 1.41mmol) and 2-fluoro-4-iodoaniline
(0.358g, 1.40mmol) was mixed in 4ml anhydrous THF. The mixture was cooled to -78 °C.
LDA (2.5ml, 4.53mmol) solution was then added dropwise. The reaction was kept at -78
°C for 30 minutes, then warmed up to room temperature and stirred for 2h. Compound
52C (80mg, 14.5%) was obtained by HPLC purification. '"H NMR (400 MHz, Methanol-
ds)87.69(d,J=8.0Hz, 1 H)7.64(d,J=8.0Hz, 1 H)7.13 (t,]J=8.0Hz, 1 H)6.21 (d,]J =
52 Hz, 2 H) 3.25 (s, 3 H). [M+H] calc’d for Ci,H0F2IN30,, 393; found, 393.
[0381] Phenyl 6-(2-fluoro-4-iodophenylamino)-1-(fluoromethyl)-3-methyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate: Compound 52C (37mg,
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65707580 Leu Gy Ala Ay Asn Ay Gy Val Val Phe Lys

Val Ser His Lys Pro 859095 Ser Gy Leu val Met Ala Arg
whywstessile His Leu Qu Ile Lys Pro 100105110r@e/ES10hB082138

Arg Asn An llelle Arg GQu Leu @n Val Leu Hs Gu

Cys 115120125 Page 1 MEK-5002-W_Seguence_Li st ST25

0.098Mma) inArTeE {Mﬁl Wa§ a¥@ld detatytindnoink o DX AP arRRGlulibh was cooled
Ser Asp Ay 130135140 Gu Ile Ser Ile s met Au Hs

to WiE, and g d@py of T GASes thenaddsg GGOQARIBAIT 03 51 6HF veds they
5 8 TV BT G R A S . e
wakr@éd @ & 1Gbbh tbyPeratie hiydstirred overnight. THF was removed and the crude
was dissolved in CH,Cl,. The organic phase was washed with water and brine, dried by
MgSO.. The solvents were removed to give 40mg (83%) of compound 52. [M+H] calc’d
for C1oH14F2IN3Oy4, 514; found, 514.

Example 53: (R)-N-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-6-(2-fluoro-4-
iodophenylamino)-1-(fluoromethyl)-3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-
carboxamide
PhO. O i O/\:/\ o NH, O/\_:/\ 0
H 5 O HN._O
Oﬁi( N~ t ﬁ/ ﬁ/ ﬁI( H h
O N
AN
Me™ \n/N | THF \©\
O F 100°C Me \n/ j [

52 O F

53
[0382] Example 52 (48mg, 0.094mmol) and (R)-O-((2,2-dimethyl-1,3-dioxolan-4-
yl)methyl)hydroxylamine (68mg, 0.466mmol) were mixed in THF (2ml). The mixture was
microwave heated at 100 °C for 1h. After cooling the reaction mixture to room
temperature, Example 53 was obtained. [M+H] calc’d for C,oH;,F,IN4Og, 567; found,
567.

Example 54: (R)-N-(2,3-Dihydroxypropoxy)-6-(2-fluoro-4-iodophenylamino)-1-
(fluoromethyl)-3-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide
NN AN

o = (,) ho = 9Q
O HN_ O OHHN._O
F F
o H 1N HCl aq. H
N._N e N._N
mMe™ | " Me™ Y |
o F O F
53 54
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180185190 Ile Met H's Arg Asp val Lys Pro Ser Asn lle

Leu Val ASn Ser Arg 195200205 Ay du Ile Lys Leu Cys
wospsPiEssd y val Ser Ay Gn Leu Ile Asp 21021B2R0S18)H1/082138

Met Ala Asn Asp Phe val @y Thr Arg Ser Tyr Met Ser

Pro A u 225230235240 Arg Leu Gn Ay Thr H's Tyr Ser

[0363] GTB K36 B3, W& aliiBd PRI oMEN HIASZRORDQuE Wasls@it eS8 room
Leu Val Gu nmet Ala val Ay Arg Tyr Pro lle Pro Pro

tenpBoResAe02Rbefoss § waisautifisd o HPAL&uto@ive ExampletS4Afng, 1 5.2%).

'R My Riheinlai 8 5 A-gF Bt £af) Butisbaad et
7.1%6(5 Jffﬂo %;ggqgg%gg,oﬁﬁsz 792 B3 99 @, Yal) k@ (h! 2HPBS7 (m, 2 H)
3.32 (s, 3 H). [M+H] calc’d for C;6H17F2IN4Og, 527; found, 527.

Example 55: 6-(2-Fluoro-4-iodophenylamino)-N-(2-hydroxyethyl)-1,3-dimethyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide

[0384]  The title compound was synthesized following a similar procedure described in
the synthesis of Example 5 by reaction of compound 2A and 2-aminoethanol. "H NMR
(400 MHz, CDCl3) & ppm 3.10 (s, 3 H) 3.39 (s, 3 H) 3.53-3.57 (m, 2 H) 3.78-3.81 (m, 2
H) 6.81 (t, /=8.0 Hz, 1 H) 7.47-7.52 (m, 2 H) [M+H] calc’d for C,sH;cFIN4O., 463;
found, 463.

Example 56: 6-(2-Fluoro-4-iodo-phenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidine-5-carboxylic acid ((R)-2,4-dihydroxy-butoxy)-amide

[0385]  The title compound was synthesized following a similar procedure described in
the synthesis of Example 2 by treatment of compound 2A with O-((R)-2-Phenyl-
[1,3]dioxan-4-ylmethyl)-hydroxylamine, followed by acid hydrolysis of the resulting
material (total yield 60%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 12.32 (s, 1 H) 11.97 (s,
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Leu Asp Tyr Ile Val Asn Qu Pro Pro Pro Lys Leu Pro
Ser Ay Val 325330335 Phe Ser Leu GQu Phe G n Asp Phe

wo 200880351 ys Cys Leu Il e Lys Asn 340345350 Pr oP@¥/ES18)TI082138
Arg Ala Asp Leu Lys Gn Leu Met Val H's Ala Phe Ile
355360365 Lys Arg Ser Asp Ala u Qu Val Asp Phe Al a

1 Fg N80T(dR, Jeern. QY 3. 798z, A 1937 538D /FRR4IH A 1 @)W.i—seg, AR059317 1 H)
ro Ser Thr Pro Thr Hs Ala Ala Ay Val 385390395400
4.99dde/~2 2NEK- 15002300, Sey02hee]l B) 5t T2k 0>-H2 3291 867 (m, 1 H)

344203533 2 P 7233 794 1 5%h3 30 - 1.59 (m, 2 H). [M+H] calc’d for

C17H20FIN406, 523, fOllIld, 523.

Example 57: 6-(2-Fluoro-4-iodo-phenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidine-5-carboxylic acid ((S)-2,4-dihydroxy-butoxy)-amide

[0386]  The title compound was synthesized following a similar procedure described in
the synthesis of Example 2 by treatment of compound 2A with O-((S)-2-Phenyl-
[1,3]dioxan-4-ylmethyl)-hydroxylamine, followed by acid hydrolysis of the resulting
material (total yield 87%). 'H NMR (400 MHz, DMSO-ds) & ppm 12.32 (s, 1 H) 11.97
(s, 1 H)7.80 (dd, /=10.11, 1.77 Hz, 1 H) 7.58 (d, /=8.84 Hz, 1 H) 7.15 (t, J/=8.59 Hz, 1 H)
4.90 (d, /~4.29 Hz, 1 H) 4.38 (t, /=5.05 Hz, 1 H) 3.74 - 3.86 (m, 2 H) 3.56 - 3.66 (m, 1 H)
3.45-3.53(m,2H)3.21(s,3 H)2.96 (s,3 H) 1.35 - 1.56 (m, 2 H). [M+H] calc’d for
C17H,0FIN4Og, 523, found, 523.

Example 58: 6-(2-Fluoro-4-iodo-phenylamino)-5-(3-hydroxy-azetidine-1-carbonyl)-1,3-

FD/I
O HN
LNJYKN/
HO 0 rxll’go

144

dimethyl-1H-pyrimidine-2,4-dione



<220> <223> DNA sequence encoding SEQ ID NO 1. <400>
2 atgtcgtact accatcacca tcaccatcac gattacgata
w0 em8AsBsRC cgaaaacct g60 tattttcagg gcgccat gggrCT/US2007/082138
at cccccaag aagaagccga cgcccatcca gctgaacccgl20
gcccccgacg gctctgcagt taacgggacc agctctgcgg agaccaactt

[0339R099GE titld B3OmPEGRIGE£AI A RUSADARGATONPBIRDARGHY 3-
aaggat gacg actttgagaa gat Cﬁg{ ga9240 ct gggggct g o
hydreapazgydigg hy rogljoyde i Bagyte watzagjoelar procedure described in

o ELLE AR I R A G . v

J=9 REHICAPy M @CIFaLéEH-CL A 80AL-Gd @LACH $6& (d, /=5.31 Hz, 1 H)
tc420 tacagcgatg gcgagatcag tatctgcat

t t gcgt
4.25adcHoan.do hd 86 adgbi(on i HIha? ¢ 2480, BEDG Baaba? (m, 1 H) 3.35 G,

S 900 2533800 SRR ERARL LR AR E BB g 475 foun. 475

cacaagat ca tgcacagaga tgtcaagccc600 tccaacatcc
t agt caact ¢ .ccgt ggg{gag‘atcaa ctct gtgactttgg o
[03$81 c adje edsieBOiod heyfaresing t%%@ggf%goQg&]@@g@tap@ variations thereof,

. gtcgccagaa720 agact ccagg
Cmg%%%%@%??%p%%g@gﬁg@ggl'cagacatct ggagcat ggg

actgtctctg780 gtiagagatgg cggt/t gggag gtatcccatcrF Br
gct ggagct g840 jI::j/

cctcctccag atgccasd
HIN HN
O O
O lil O O N O

|
6-(4-bromo-2-chlorophenylamino)-N-(2- 6-(4-bromo-2-fluorophenylamino)-N-(2-
hydroxyethoxy)-1,3-dimethyl-2,4-dioxo- hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5- 1,2,3,4-tetrahydropyrimidine-5-
carboxamide carboxamide

HN HN
o)
Ho™ \” 7 /r]l\: Ho/\/O\N%\N/
H
o ll\l o) o T/J\O

6-(4-bromo-2-methylphenylamino)-N-(2-
hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-
carboxamide

6-(4-cthynyl-2-fluorophenylamino)-N-(2-
hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-
carboxamide
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atgtttgggt gccaggtgga aggagat

gcg gctgagaccc cacccaggcc

aaggaccccc900 gggaggcccc ttagctcata cggaat ggac
wW@YBSQaSsl ¢ ccat ggcaat ttttgagttg960 ttggatt acBCT/US2007/082138

t agt caacga gcctcctcca aaactgccca gtggagtgtt

cagtctggaalO20 tttcaagatt ttgtgaataa atgcttaata

aaaaaccccg cagagagagc agatttd
ttcatgcttt tatchagagatTttgatd
ttttgcaggt 1140 t l@ tgct ccd
cccagcacac cpaegcarqgc tgctgga
<211>~42% <2U12> PRT <213> Art
Resl%ues 1§40QG of) human MEK2
S226D, and m nal 6-hi
M SC_FEATURE <222> (1)..(28)
6-64-hy doprdpyle2-tlagrophdiiiaaioa)-Mo |
(2-hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-
carboxamide

aag1080 caact cat gg
ctg aggaagtgga r ~
lccat cgg ccttaaccag N
gt c1200 taal
ificial <2203 <223>
Wi t b Crr/ut\a/t%lz\
stidine tag.
<223> N—terni%aIT
| Sequence_LigSbFhro-4-
(methylcarbamoyl)phenylamino)-N-(2-
hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-
carboxamide

Fj©/|
HN
o)
o) g 0

3-cyclopropyl-6-(2-fluoro-4-
iodophenylamino)-N-(2-hydroxyethoxy)-1-
methyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide

FD/I
HN
0

o) N 0

OH
6-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-3-(2-hydroxyethyl)-1-

methyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide

FD/I
HN
0
0 NH 0

AN
3-(2-(dimethylamino)ethyl)-6-(2-fluoro-4-
iodophenylamino)-N-(2-hydroxyethoxy)-1-
methyl-2,4-dioxo-1,2,3,4-

FD/I
O~ ~ ~
N N
H
(0] lil/ko

6-(2-fluoro-4-iodophenylamino)-1,3-
dimethyl-N-((1-methylpiperidin-4-
yl)methoxy)-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide

tetrahydropyrimidine-5-carboxamide
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<220> <221> M SC FEATURE <222> (29)-(428) <223>

Resi dues 1-400 of human nEK2 with nutations S222E and
wWh206/A408800> 3 Met Ser Tyr Tyr His His H s H sP¢i/8S1DB082138

Asp Tyr Asp Ile Pro Thr 151015 Thr du Asn Leu Tyr Phe

Gn dy Ala Mt Qu Pro Met Leu Ala Arg 202530 Arg Lys

Pro Val Leu Pro Alaley Thr I[Te Asn Pro Thr Il e A g,
G u 354045 dy Pro Pro Thr Ser Au dy AIa Au
Ala ASn Leu Val ,AspB05560 Lgu G n Lys Ly g4 du
Leu Glu Lu u/G'n G n Lys Lys 07380 Arg Leu
ﬁ’l G n Lys Ala Lys Val jl\Leu
LyS 59095 o
5-(2-(2-(dimethylamino)ethoxy)acetyl)-6- N-cyclopropyl- 6 (2-fluoro-4-
(2-fluoro-4-iodophenylamino)-1,3- iodophenylamino)-1,3-dimethyl-2,4-dioxo-
dimethylpyrimidine-2,4(1H,3H)-dione 1,2,3,4-tetrahydropyrimidine-5-
carboxamide
FD/I F |
HO HN a HN
ﬂN%« &N%N/
H H
o ril/l\o 0 ril/l\o
6-(2-fluoro-4-iodophenylamino)-N-(3- 6-(2-fluoro-4-iodophenylamino)-1,3-
hydroxycyclobutyl)-1,3-dimethyl-2,4- dimethyl-N-(oxetan-3-yl)-2,4-dioxo-
dioxo-1,2,3,4-tetrahydropyrimidine-5- 1,2,3,4-tetrahydropyrimidine-5-
carboxamide carboxamide

Biological Testing

[0389]  The activity of compounds as MEK inhibitors may be assayed in vitro, in vivo
or in a cell line. Further, compounds according to the present invention may be screened
for activity against one or more MEKSs. Provided below are assays for activity against
MEKI1 and ERKI.

[0390] Purified MEK1, MEK?2 and ERK1 may be obtained as follows.

[0391] For MEKI1, DNA encoding residues 2-393 (del aa 32-51, S218E/S222D) of the
full-length sequence of the human enzyme may be amplified by PCR and cloned into the
BamHI/Xbal sites of pFastbac (Invitrogen), which incorporates a 6-histidine tag at the N-
terminus. The deletion from residues 32-51, and the two mutations, S218E and S222D,
may be obtained by quick change PCR. SEQ ID NO: 1 corresponds to residues 2-393,
with deletion from residues 32-51and mutations S218E/S222D, and with the N-terminal 6-
histidine tag. SEQ ID NO: 2 is the DNA sequence that was used to encode SEQ ID NO:
1.

[0392] For MEK2, DNA encoding residues 1-400 (S222E/S226D) of the full-length

sequence of the human enzyme may be amplified by PCR and cloned into pFastbac
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Asp Asp Asp Phe Qu Arg lle Ser Gu Leu Ay Ala Ay

Asn Ay Gy 100105110 Vval Val Thr Lys Val Gn H's Arg
woemsBessd y Leu Ile Met Ala Arg 115120125 LysPdBUS10hE082138

H's Leu Qu Ile Lys Pro Ala lle Arg Asn Gn lle lle

130135140 Arg A u Leu Gn Val Leu H's GQu Cys Asn Ser

(Ingftl‘bggﬂ)" w'hic% Méﬂrp(gaﬁés &40 ok eohe At fAReN-Torhifdsy ThE avERfitations,
p Ay Gulle Ser Ile Cys Met du 165170175

SR anbs2 348 n@ywe@wm@éﬂrbyt@ucmg@ng RCVaISHG D N igouresponds to

resﬁ S §4%)0 Ile 18t91 10 % %251)0@211% \fggﬁl%ﬁ)lg d%mtmaﬂ ﬁnétl&]i% tag and

SEReMD KOg 4@ the LDNAHb@e@c@thb{ wadiided Ith Snoddg SASPID/AID: By s
210215220 Pro Ser Asn Ile Leu Val Asn Ser Arg Gy Qu
[0393 L¥er ERK 1PN Anggsoding residues 1-379 of the full-length sequence of the

human enzyme may be amplified by PCR and cloned into the Small/Sall sites of pGEX-
6p-3 (GE Healthcare), which incorporates a GST tag at the N-terminus. SEQ ID NO: 5
corresponds to residues 1-379 with the N-terminal GST tag. SEQ ID NO: 6 is the DNA
sequence that was used to encode SEQ ID NO: 5.

[0394] Recombinant baculovirus incorporating the MEK1 and MEK?2 constructs may
be generated by transposition using the Bac-to-Bac system (Invitrogen). High-titer viral
stocks may be generated by infection of Spodoptera frugiperda S9 cells; the expression of
recombinant protein may be carried out by infection of Spodoptera frugiperda Sf9
(Invitrogen) in 5L Wave Bioreactors (Wave Biotech).

[0395] Recombinant protein may be isolated from cellular extracts by passage over
ProBond resin (Invitrogen). Partially purified extracts of all MEK1 may then be further
purified by high pressure liquid chromatography over a SEC2000 gel filtration resin. The
purity of MEK1 and MEK2 proteins may be determined on denaturing SDS-PAGE gel.
Purified MEK1 and MEK2 may then be concentrated to a final concentration of 3.4 mg/ml
and 5.4 mg/ml, respectively. The proteins may be either stored at —78°C in a buffer
containing 50 mM TRIS-HCI pH 7.6, 250mM NacCl, 0.1mM EDTA and 0.125 mM TCEP
or at —20°C in the presence of glycerol (final concentration of glycerol at 50%).

[0396] Recombinant protein incorporating the ERK1 constructs may be generated by
transformation of the expression vector into an E. coli strain HD5a (Invitrogen). To
express ERK1 protein, the transformated E. coli strain may be cultured at 37°C C until
0DO0.6, and then induced by adding IPTG to final concentration of 0.5 mM, and continue
to culture the cell overnight at 25°C.

[0397] Recombinant ERK1 protein may be isolated from cellular extracts by passage
over Glutathione (Amersham). Partially purified extracts of ERK1 may then be further
purified by high pressure liquid chromatography over a BioSep SEC3000 gel filtration
resin. The purity of ERK1 protein may be determined on denaturing SDS-PAGE gel.
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225230235240 MEK-5002- WD Sequence_Li st ST25 Phe Gy

Val Ser Gy Gn Leu Ile Asp Qu Met Ala Asn Asp Phe
wOo/2008246250255 Ay Thr Arg Ser Tyr Met Al a Prop@/usS2n7o082138

Leu Gn Gy Thr Hs Tyr 260265270 Ser Val G n Ser Asp

Ile Trp Ser Met Ay Leu Ser Leu Val G u Leu 275280285

Putiéd MRK 1Ghyy HERbd ¥ondeh@atbd & £Fifal RoRcARERLASH P giMP The
G u Leu A u 290295300 Ala Ile Phe Ay Arg Pro Val Val

prosgips Gy bekithaastoral 3t -GRIC r obkffer ROBE10E258NOTRE-HII oH 7.6,
B SHe AT P S o gy e
(fitkh €ordetitritedn dfeullyBsdl af §0%340345350

[0398] It should be noted that a variety of other expression systems and hosts are also
suitable for the expression of MEK 1 and ERK1, as would be readily appreciated by one of
skill in the art.

[0399]  The inhibitory properties of compounds relative to MEK1 or MEK2 may be
determined using a black 384-well-plate format under the following reaction conditions:
50 mM HEPES pH 7.3, 10 mM NaCl, 10 mM MgCl,, 0.01% Brij35, 1 nM MEKI1 or 4 nM
MEK2, 25 nM ERK1, 400 uM ATP, 500 nM IPTTPITTYFFFK-5FAM-COOH (FI-
Erktide), and 1% DMSO. Reaction product is determined quantitatively by fluorescent
polarization using progressive IMAP beads from Molecular Devices.

[0400] The assay reaction may be initiated as follows: 2 pl of the mixture of 1.5 uM
FI-Erktide and 75 nM ERK with 2 pl of inhibitor (2 fold serial dilutions for 11 data points
for each inhibitor) containing 3% DMSO were added to each well of the plate, followed
by the addition of 2 pl of the mixture of 3 nM MEKI1 or 12 nM MEK2and 1200 uM ATP
to initiate the reaction (final enzyme concentration was 1 nM for MEK1 or 4 nM for
MEK?2). The reaction mixture may then be incubated at room temperature for 22 min, and
quenched and developed by addition of 20 pl of 1:200 dilution of progressive IMAP beads
(Molecular Devices) in 80% buffer A, 20% bufferB and 0.003% Tween 20. Fluorescence
polarization of the resulting reaction mixtures may be measured after a 1 hour incubation
at room temperature.

[0401]  ICs values may be calculated by non-linear curve fitting of the compound
concentrations and fluorescence polarization signal to the standard 1Csy equation. 1Csg

values for select compounds are given in Table 1.

TABLE 1: 1Cs of Exemplified Compounds Against MEK?2

EXAMPLE ICso (nM)

2 <500
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Ile Val Asn Qu Pro Pro Pro Lys Leu Pro Asn Ay Val

Phe Thr Pro 355360365 Asp Phe G n du Phe Val Asn Lys
wEy®stiessil e Lys Asn Pro Ala G u 370375380 Ar gp@e/ES8TI082138

Leu Lys Met Leu Thr Asn His Thr Phe Ile Lys Arg Ser

385390395400 G u Val Au du Val Asp Phe Ala Ay Trp

Leu Cys Lys Thr Leu Arg 405410415[Leu Asn Gn Prp Ay
Thr Pro Thr Arg T | <210> (<21 <2[13>
<220> <223> <4£c}>0>h?1‘f§'£1l 5L\ﬁ2 1287 DNA Testads”
3 <500
4 501 - 2500
5 501 - 2500
6 <500
9 <500
10 501 - 2500
11 2501 - 25000
12 2501 - 25000
13 2501 - 25000
14 > 25000
15 501 - 2500
16 <500
17 501 - 2500
18 2501 - 25000
19 2501 - 25000
20 > 25000
21 > 25000
22 > 25000
25 <500
27 <500
28 <500
29 501 - 2500
30 > 25000
31 > 25000
32 2501 - 25000
33 2501 - 25000
34 2501 - 25000
35 <500
36 501 - 2500
37 <500
38 <500
39 <500
40 > 25000
41 > 25000
42 501 - 2500
43 > 25000
44 > 25000
45 501 - 2500
48 > 25000
51 > 25000
54 501 - 2500
55 501 - 2500
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Artificial DNA sequence encoding SEQI1.D. 4 No. 3.
atgtcgtact accatcacca tcaccatcac gattacgata tcccaacgac
w@eymaasssy g60 tattttcagg gcgccat gga acccat gct geCT/US2007/082138
gcccggagga agccggtget gccggcegetcl20 accat caacc
ctaccat cgc cgagggccca tcccctacca gcgagggcgc
ct ccgaggcal80 aacctggtgg accigcagaa gaagctiggag
gagct ggaac ttgacgascavip§gdaagaagz40 cqgjcs(}(gg/i})ag
cctttctcac ccagaaagcc aaggtcggcg aact caaaga
cgat gact tc3060—gaaaggatct——cagagetggg—c o €
ggcgggat gg tcaccaaagﬁ%ccagcacaga?.ﬁo Pga,g 2500
MEK- 5002- M0 _Seguence Ai st ST25 cect r‘gnnr‘g 559:” catggc
caggaagctly_at ccacct t §8agat caagee ggocalkcdadifn
aaccagat ca tccgcgagct gcaggtcctg cacgaatgca actcgccgta

(043, SO0, L 858900 et 01 3930, L 4R489998 rations and

variations can be made in the compounds, compositions, kits, and methods of the present

invention without departing from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and variations of this invention provided

they come within the scope of the appended claims and their equivalents.
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ggctccctgg accaggtgct gaaagaggcc aagaggattc ccgaggagat
cct ggggaaa600 gt cagcatcg cggttctccg gggcttggceg
tacct ccgag agaagcacca gat cat gcac660 cgagat gt ga
agccctccaa catcctcgtg aactctagag gggagat caa
gctgtgtgac720 ttcggggt ga gcggccagct cat agacgaa
at ggccaacg acttcgtggg cacgcgctcc780 tacatggctc
.cggagcggtt gcagggcaca cattactcgg tgcagtcgga

VV“”“&§@8?68§90840 at gggcct gt ccctggtgga gctggeccgtc
ggaaggt acc ccatcccccc gcccgacgcc900 aaagagct gg
aggccatctt tggccggccc gtggtcgacg gggaagaagg

L AgHYRNES BYBEE WM B gc ot cggecgag gecccecggg
cgccccgtca gcggt cacgg gatggat agcl020 cggcecctgcca
tggccatctt tgaactcctg gactatattg tgaacgagcc
acct cct aag1l080 ct gcccaacg gtgt gifieac ccccgacttce
caggagtttg tcaataaatg cctgatcaagll4d0 aacccagcgg
agcgggcgga cctgaagatg ctcacaaatc aggccttcat
caagcggt cc1200 gayggt ggadg aagtggattt tgccggcet gg
ttgtgtaaaa ccctgcggct q%acc gcccl260 ggcacaccca
cgcgcaccgc cgtgtaal287 2é 614 <212> PRT
<213> Artificial <220> <233> Resi dues 1-379 of human
ERK1 with an N-term nal GST tags

wherein

R, is (Cq.1p)aryl optionally substituted with one or more substituents through available
valencies selected from the group consisting of halo; nitro; cyano; hydroxy;
(Ci.ip)alkoxy optionally substituted with one or more substituents through
available valencies selected from the group consisting of halo, nitro, cyano,
hydroxy, (C).jg)alkoxy, amino, (C)_j¢)alkylamino, (C4.13)aryl, and
hetero(Cy p)aryl; (Cy.ip)aryloxy; hetero(Cy.jg)aryloxy; amino; (C.0)alkylamino;
(Ci.1p)alkyl optionally substituted with one or more substituents through available
valencies selected from the group consisting of halo, nitro, cyano, hydroxy,
(Cr.10)alkoxy, amino, (Cy.jg)alkylamino, (C4. 2 )aryl, and hetero(C,.jp)aryl;
halo(Cy. p)alkyl; hydroxy(Cy.p)alkyl; (Cs.o)eycloalkyl(C) .s)alkyl;
hetero(Cs.p)eyeloalkyl(Cyyo)alkyl; aryl{C . ip)alkyl; hetero(Cy.jp)aryl(Cy.s)alkyl;
(Cs.1z)eyeloalkyl; hetero(Cs. 2)eycloalkyl optionally substituted with one or more
substituents through available valencies selected from the group consisting of
halo, nitro, cyano, hydroxy, (Ci.ie)alkoxy, (Ci.p)alkyl, amino, (C,.p)alkylamino,
(Caorz)aryl, and hetero(Cy.ap)aryl;

R is hydrogen;

Ry is (C.5)alkyl,

Rsis (Cy.s)alkyi;
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<220> <221> M SG FEATURE :222>(1)..(235) <223>
N-term nal GST tag <220> <221> M SC_FEATURE <222>
(236)..(614) <223> Residues 1-379 of human ERK1l <400>
5 Met Ser Prolle Leu Ay Tyr Trp Lys Ile Lys Ay Leu
Val G n Pro 151015 Thr Arg Leu Leu Leu Qu Tyr Leu Qu
GQu Lys Tyr Qu Qu H's Leu 202530 Tyr Qu Arg Asp Qu
s Trp Arg Asn Lys Lys Phe G u Leu 354045 Ay
gé){blA%Poglsﬁ ro Asn Leu Pro Tyr Tyr Ile Asp Ay Asp

¥al islsylsctBgembhe group consisting of (C,.jp)alkyl optionally substituted with one or
more substituents through available valencies selected from the group consisting
of halo, nitro, cyano, hydroxy, (Ci.1p)alkoxy, amino, (C,.ig)alkylamino,
(Ca.12)aryl, and hetero(C;_jg)aryl; (Cy.iz)aryloxy; hetero(C). g)aryloxy; amino;
hydroxy(Ci.jg)alkyl optionally substituted with one or more substituents through
available valencies selected from the group consisting of halo, nitro, cyano,
hydroxy, (Ci.ig)atkoxy, amino, (Cy.1g)alkylamino, (Cy.12)aryl, and
hetero(C,_jp)aryl; (Cy.ip)aryloxy; hetero(Cy.jp)aryloxy; amino; and
hetero(Cy.p)eycloalkyl(C) . )alkyl optionally substituted with one or more
substituents through available valencies selected from the group consisting of
halo, nitro, cyano, hydroxy, (Cy.jp)alkoxy, (Ci.p)alkyl, amino, (C;.jp)alkylamino,
(Cyayaryl, and hetero(Cy.ip)aryl; (Cy.2)aryloxy; hetero(Ci.jo)aryloxy; amino;

or the pharmaceutically acceptable salts thereof.

A compound having the formula:

R-?\ /
Ris0~__ O J‘k
(CRMR‘EE /g
5

wherein

R is (Cq.yp)ary] optionally substituted with one or more substituents through available
valencies selected from the group consisting of halo; nitro; cyano; hydroxy;
(Crao)alkoxy optionally substituted with one or more substituents through
available valencies selected from the group consisting of halo, nitro, cyano,
hydroxy, (C.jg)alkoxy, amino, (Cy.jp)alkylamino, (C4.12)aryl, and

hetero(Cy.yp)aryl; (Cypparyloxy; hetero(Cy. p)aryloxy; amino; (Cy.ig)alkylamino;
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nEK- 5002- WO_Seguence_Li st ST25 505560 Leu Thr G n Ser
Met Ala lle Ile Arg Tyr Ile Ala Asp Lys H's Asn
65707580 Met Leu Ay @Ay Cys Pro Lys Qu Arg Ala Qu
Ile Ser Met Leu A u 859095 Ay Ala Val Leu Asp Ile Arg
Tyr Ay Val Ser Arg Ile Ala Tyr Ser 100105110 Lys Asp
Phe Qu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro

Gu 1 1202 Met Leu Lys Net. Phe G u rg Leu Cys .
s LYGr TS poR gty RORRIH TR ooy S o gfovaiable
Hi s PF\/Q!C/P@@» hetclBlon- @Y oldth cOefstied hed, AP, cyano, hydwxy,
145150155160 Val Val Leu Tyr Met Asp Pro Met s Leu

Asp Ala-phéopy.gnipe (Ceyadiesaroens .. az)dlyl and hetero{Cy.ip)aryl;
(Cs.z)eyeloalkyl(Cs)alkyl; hetero(Cs.z)eycloalkyl(Cyoig)alkyl; aryl(Cy.jp)alkyl;

hetero(Cy.1p)aryl(Cy.s)alkyl; (Cs.i2)eycloalkyl; hetero(Cs. 2)cycloalkyl optionally
substituted with one or more substituents through available valencies selected
from the group consisting of halo, nitro, cyano, hydroxy, (Ci.jg)alkoxy,
(Crap)alkyl, amino, (Cy.ip)alkylamino, (Cy.az)aryl, and hetero(Cy.ip)aryl;

R is hydrogen;

R4 is (Cys)alkyl;

Rsis (Cy.salkyl;

Ry is hydrogen;

n is selected from the group consisting of 2, 3, 4, 5 and 6,

Ry is selected from the group consisting of hydrogen and a (Cy.s)alkyl optionally
substituted with one or more substituents through available valencies selected
from the group consisting of halo, nitro, cyano, hydroxy, (Cj.jp)alkoxy, amino,
(Cirop)alkylamino, (Cq.z)aryl; and hetero(C i jp)aryl; and

each Ry and Rys is independently selected from the group consisting of hydrogen,
hydroxy, (Ci.s)alkyl optionally substituted with one or more substituents through
available valencies selected from the group consisting of halo, nitro, cyano,
hydroxy, (C).0)alkoxy, amino, (C).jg)alkylamino, (Cs. z)aryl, and
hetero(Cy.jp)aryl; and hydroxy(C.s)alkyl optionally substituted with one or more
substituents through available valencies selected from the group consisting of
hydrogen; halo, nitro, cyano, hydroxy, (Ci.ig)alkoxy, amine, (Ci.p)alkylamino,
(Ca.pz)aryl, and hetero(C, . p)aryl;

or the pharmaceutically acceptable salts thereof,

The compound according to claim 2 having the formula:
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Val Cys Phe Lys Lys Arg lle Au Alalle Pro Gnlle
Asp Lys Tyr 180185190 Leu Lys Ser Ser Lys Tyr Ile Ala
Trp Pro Leu Gn @y Trp Gn Al a 195200205 Thr Phe Qvy
Gy Gy Asp H's Pro Pro Lys Ser Asp Leu Au Val Leu
210215220 Phe G n Gy Pro Leu Ay Ser Pro Asn Ser Ay
Met Ala Ala Ala Ala 225230235240 Ala Gn dy Ay dy
Gy Ay Gu Pro Arg Arg Thr gu dy Vval y245250255
Pro dy Val Pro dy du Val %GIyGn
Pro Phe Asp 260265270 Val Ay Pro| Arg (R Gn Leu

Gn Tyr Ile Ay Gu Ay Al a Tyr 85 yl\/bt Val
Ser Ser Ala Tyr Asp His V Lys Thr Arg Val Al a
290295300 Ibe Lys Ly%lle er Bro Phg GQu His Gn Thr
Tyr Oys G NER14 = SN
o r?/go
Rs
wherein

m-2 is selected from the group consisting of 0, 1, 2, and 3;

each Rys is independently selected from the group consisting of hydrogen, halo, cyano,
(C.5)alkyl optionally substituted with one or more substituents through available
valencies selected from the group consisting of halo, nitro, cyano, hydroxy,
(Cy.p)alkoxy, amino, (Cy.jg)alkylamino, (Cs.pp)aryl, and hetero(Cy.ip)aryl; and
(Cs.12)cycloalkyl optionally substituted with one or more substituents through
available valencies selected from the group consisting of hydrogen, halo, nitro,
cyano, hydroxy, (Cy.jp)alkoxy, (Ci.ioyalkyl, amino, (C,.jp)alkylamino, (Cy.ip)aryl,
and hetero(C;.;g)aryl;

Risa is selected from the group consisting of hydrogen, halo, and (C, s)alkyl; and

Rg. is selected from the group consisting of hydrogen, halo, (C).o)alkoxy optionally
substituted with one or more substituents through available valencies selected
from the group consisting of halo, nitro, cyano, hydroxy, (C,.j¢)alkoxy, amino,
(Cr.palkylamino, (Cq.pp)aryl, and hetero(C . p)aryl; (Cia)alkyl optionally
substituted with one or more substituents through available valencies selected
from the group consisting of halo, nitro, cyano, hydroxy, (C:.;p)alkoxy, amino,

(Ci.1p)alkylamino, (C4.1p)aryl, and hetero(C,.jg)aryl; and (Cyz)eycloalkyl.

The compound according to claim ! selected from the group consisting of:
(R)-N-(2,3-dihydroxypropoxy)-6-(2-fluoro-4-iodophenylamino)-1,3-dimethyl-
2,4-dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
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305310315320 nEK-5002- WO _Seguence_Li st ST25 325330335
Gy lle Arg Asp Ile Leu Arg Ala Ser Thr Leu Gu Al a
Met Arg Asp 340345350 Val Tyr Ile Val G n Asp Leu net
G u Thr Asp Leu Tyr Lys Leu Leu 355360365 Lys Ser G n
G n Leu Ser Asn Asp His Ile Cys Tyr Phe Leu Tyr G n
370375380 Ile Leu Arg Gy Leu Lys Tyr Ile H's Ser Ala

AoVl S L ASSRE0SE0. A0 e LSy B B8 o
I1e Cys AspoPhedayydigpyrhidindrdedbsXai®; AS Pro Au H's
Asp H s 420425430 T%r@%/y Phe Leu Thr GQu Tyr val Ala
Thr  ASq 23 perayiriogprieiaylampyogrN-methoxy-1,3-dimethy[-2,4-dioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxamide;
N-(2-tert-butoxyethoxy)-6-(2-chloro-4-iodophenylamino)-1,3-dimethyl-2 4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-chloro-4-iodophenylamino}-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-fluoro-4-iodophenylamino)-N-(3-hydroxypropoxy)-1,3-dimethyl-2.4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide;
(S)-N-(3,4-Dihydroxybutoxy)-6-(2-fluoro-4-iodophenylamino)-1,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
N-(2-Hydroxyethoxy)-6-(4-iodo-2-methylphenylamino)-1,3-dimethyl-2 4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide;
(R)-6-(2,3-Difluoro-4-iodophenylamino)-N-(2,3-dihydroxypropoxy}-1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
(5)-N-(2,3-Dihydroxypropoxy)-6-(2-fluoro-4-iodophenylamino)-1,3-dimethyl-
2,4-dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
(R)-N-(2,3-Dihydroxypropoxy)-6-(4-iodo-2-methylphenylamino)-1,3-dimethyl-
2,4-dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
(S)-6-(2-Chloro-4-iodophenylamino)-N-(2,3-dihydroxypropoxy)-1,3-dimethy!-
2,4-dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
(R)-6-(2,5-Difluoro-4-iodophenylamine)-N-(2,3-dihydroxypropoxy)-1,3-
dimethyl-2,4-dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
0-(3-Ethyl-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide;
N-(2-tert-butoxyethoxy)-3-ethyl-6-(2-fluoro-4-iodophenylamino)- 1 -methyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
3-Ethyl-6-(2-fluoro-4-iodophenylamino}-N-(2-hydroxyethoxy)-1-methyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-S-carboxamide;
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435440445 du Ile Met Leu Asn Ser Lys Ay Tyr Thr Lys
Ser Ile Asp Ile Trp 450455460 Ser Val Gy Cys Ile Leu
Ala Qu net Leu ser Asn Arg Pro Il e Phe 465470475480
Pro Ay Lys His Tyr Leu Asp G n Leu Asn His Ile Leu
Gy Ile Leu 485490495 Gy Ser Pro Ser Gn Gu Asp Leu
Asn Cys Ile Ile Asn Met Lys Ala 500505510 Arg Asn Tyr
Leu G.n Ser Leu Pro

S h
51552055 RIQRyEh %5 lmtlé%uﬁzé- 9*‘%@%@@9@1&0& “pepy-2.4-
Asp Leu Leum%n ﬂ@t&%@?&%éﬂ%i&% §-eibdimifhe Asn Pro
Asn Lys Arg |le Thr Gu Ala Leu 545550555560

A RIS iByich By Ruarert-aiuphenayno) Ry - Ao pegonsins meh-24-
Gu Pro Valdio§§§1‘?'27,9,§—zax rahydropyrimidine-5-carboxamide;
6-(2-Fluoro-4-iodophenylamine)-N-(2-hydroxyethyl)-1,3-dimethyl-2 ,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(2-Fluoro-4-iodo-phenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidine-5-carboxylic acid ((R)-2,4-dihydroxy-butoxy)-amide;
6-(2-Fluoro-4-iodo-phenylamino)-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidine-5-carboxylic acid ((5)-2,4-dihydroxy-butoxy)-amide;
6-(4-bromo-2~chlorophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3.4-tetrahydropyrimidine-5-carboxamide;
6-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(4-bromo-2-methyiphenylamine)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide;
6-(4-cyclopropyl-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,3-dimethyl-2,4-
dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide;
and
6-(2-fluoro-4-iodophenylamino)-1,3-dimethyl-N-(( 1 -methylpiperidin-4-
ylmethoxy)-2,4-dioxo-1,2,3,4-tetrahydropyrimidine-5-carboxamide.
5. The compound (R)-6-(2-chloro-4-iodophenylamino)-N-(2,3-dihydroxypropoxy)-1,3-
dimethyl-2,4-dioxo-1,2,3 4-tetrahydropyrimidine-5-carboxamide or the pharmaceutically
acceptable salts thereof.
6. The compound according to any one of claims I, 2 or 3 wherein the compound is present
in a mixture of stereoisomers.
7. The compound according to any one of claims 1, 2 or 3 wherein the compound comprises
a single stereoisomer.
g. A pharmaceutical composition comprising as an active ingredient a compound according
to any one of claims 1, 2, 3, 4 or 5 and a pharmaceutically acceptable excipient,
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Ala Au Au Pro Phe Thr Phe Ala Met G u Leu Asp Asp
Leu Pro Lys 580585590 nEK-5002-wO Sequence_Li st ST25
595600605 Ay Val Leu Qu Ala Pro 610 <210> 6 <211>
1845 <212> DNA <213> Artificial <220> <223> DNA
sequence encoding SEQ ID NO 5. <400> 6 atgtccccta
tactaggtta ttggaaaatt aagggccttg tgcaacccac

tcgacttctt60 ttggaatatc ttgaagaaaa atatgaaga e
% I PPYRE R CRRGRE b Al e TaktRc Ry RdaEy positon is a solid
formul AR P0rakH A8k GiBRAL Lt ccca atcticclta

ttatattgat 180 ggtgatgtta aattaacaca gtctatggcc L
10, gthephaivmrcevtmelogoapesigan eecatfia Wad@wep, wherein the composition is a

liquid formulation adapted for oral administration,

11.  The pharmaceutical composition according to claim 8 wherein the composition is a
tablet.
12.  The pharmaceutical composition according to claim 8, wherein the composition is a

liquid formulation adapted for parenteral administration.

13, The compound according to any one of claims 1 or 2 wherein R; comprises:
Risa
;e’l Rsp
Rige Rige
Rigd
wherein

Rigas Rions Rise, Rigg and Ry, are each independently selected from the group consisting
of hydrogen; halo; cyano; (C.io)alkoxy optionally substituted with one or more
substituents through available valencies selected from the group consisting of
halo, nitro, cyano, hydroxy, (Cy.j¢)alkoxy, amino, (C;.jo)alkylamino, (Ca.12)aryl,
and hetero(C,_p)aryl; (C.1)alkyl optionally substituted with one or more
substituents through available valencies selected from the group consisting of
halo, nitro, cyano, hydroxy, (C,.ig)alkoxy, amino, (C).jp)alkylamino, (Cs.ip)aryl,
and hetero(C). p)aryl; and hydroxy(C;.s)alkyl.

14, The compound of claim 13 wherein Ry is methyl and Rs is methyl.

15. The compound of claim 14 wherein Ry, is a halo and R4 is a halo.
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atgttgggtg gttgtccaaa agagcgtgca gagatttcaa tgcttgaagg
agcggttttg300 gatattagat acggtgtttc gagaattgca
t at agt aaag actttgaaac tctcaaagtt360 gattttctta
gcaagct acc tgaaat aaaatgttcg aagatecgttt
at gt cat aaa420 é@%&g&ﬁ?@%&fﬁﬂgﬁ?ﬁ%&&% Té aacccat
cctgacttca tgttgtatga cgctcttgat480 gttgttttat

<110> Takategfeomecaatighfcoimgamgat gegtt cc caaaatt agt

t ttg aagctatccc acaaatt gat
<120> Méégkéktﬁﬁgggngggggé gt at at agca600 tggcctttgc
<130> Maggporggca agccacgttt ggtggtggcg accatcctcc

aaaat cggat 660 ctggaagttc tgttccaggg gcccctggga
20> PR gﬁtt ccgggat ggc ggeggeggeg720 get caggggg
gcgggggcgg ggagccccgt agaaccgagg gggtcggcecc
<160> 6gggggt cccg780 ggggaggt gg agat ggt gaa ggggcagccg
ttcgacgt gg.gcccgegcecta cacgcagttg840 cagtacatcg
<170> Pap é@g%%%1§i§cggcatg gt cagct cgg cct at gacca
<210> 1cgtgcgcaag900 actcgcgtgg ccat caagaa gat cagcccc
<211> 4ff@cgaacat c agacctactg ccagcgcacg960 ctccgggaga
<%%?’ iFEgagatfct gctgcgettc cgccat gaga at gt cat cgg
<els> ALhY'd é%gaclozo attctgcggg cgtccaccct ggaagccatg
<220> agigatgtct acattgtgca ggac;tg?t9108g gagaq&gacc
<223> Regt .@aa@ﬁ(% BaER EKI:&Q'C g‘aicgmc mngaecewives 32-51,
‘“E%@P@Et%&i% t $¢¢ etaawca%\ﬁtem*@e& YddEEt e A gtay-
tacat ccact ccgccaacgt gctccaccgal200 gatctaaagc
<220> cctccaacct gctcatcaac accacctgcg accttaagat

$90, (1] 9gRfIFe1260

<223> N-terminal 6-histidine tag

<220>

<221> MISC_FEATURE

<222> (29)..(400)

<223> Residues 2-393 of human MEK1 with deletion from residues 32-51,
and mutations S218E and $222D

<400> 1

Met Ser Tyr Tyr His His His His His His Asp Tyr Asp Ile Pro Thr
1 3 10 15

Thr Glu Asn Leu Tyr Phe Gln Gly Ala Met Gly Ser Pro Lys Lys Lys
20 25 30

Pro Thr ggo ITe GIn Leu Asn Pro Ala Pro Asp Gly Ser Ala val Asn
40 45

Gly Thr ser Ser Ala Glu Thr Asn Leu Glu Ala Phe Leu Thr Gin Lys
50 55 60

GIn Lys val Gly Glu Leu Lys Asp Asp Asp Phe Glu Lys Ile Ser Glu
65 70 75 80

Leu Gly Ala Gly Asn Gly Gly val val Phe Lys val Ser His Lys Pro
85 a0 95

ser Gly Leu val Met Ala Arg Lys Leu Ile His Leu Glu Ile Lys Pro
100 105 110

Ala Ile Arg Asn GIn Ile Ile Arg Glu Leu GIn val Leu His Glu Cys
115 120 125

Page 1



ggcctggccc ggattgccga tcctgagcat gaccacaccg gcttcctgac
ggagt at gt g1320 gctacgcgct ggtaccgggc cccagagatc
at gct gaact ccaagggcta taccaagtccl380 atcgacatct

ggtctgtggg ctgcatt ct gagatgc tctctaaccg
gcccat ctt c1440 “&%&“Sé@gacg%@ﬁ% é@%w%gagct caac
cacattctgg gcatcctggg ctccccatccl500 caggaggacc
Asn Ser Pgadyrgtia vehtcdaattet gyaddgcriagake det abut aga Gly
130 gt ctct gccc156@33Page 9 nEK- 5002490 seguence Li st 5T25
t ccaagacca aggtggcttg ggccaagctt ttccccaagt cagactccaa
Glu Ile 8g€QUbtgackbR @10t GGt ggaccpggat giy aae (it haaGaaC
145 aat aaacggalt®acagt gga ggaagigcet g1680 gct cacééet
acctggagca gtactatgac ccgacggatg agccagtggc
val Leu €P84930CGCETHA LT ERCBES GJuCER! 90AG6L @gal gacata
cct aaggegyc ggct gaagga gareatcttcl800 caggyayacag
cacgcttcca gcccggagtg ctggaggccc cctagl84s

Ser Ile aAla val Ile Lys Gly teu Thr Tyr Leu Arg Glu Lys His Lys
180 185 190

Ile Met His Arg Asp val Lys Pro Ser Asn Ile Leu val Asn Ser Arg
185 200 205

Gly Glu Ile Lys Leu Cys Asp Phe Gly val Ser Gly GIn Leu Ile Asp
210 215 220

Glu Met Ala Asn Asp Phe val Gly Thr Arg Ser Tyr Met Ser Pro Glu
225 230 235 240

Arg Leu GIn Gly Thr His Tyr Ser val GTn Ser Asp Ile Trp Ser Met
245 250 255

Gly Leu Ser Leu val Glu Met Ala val Gly Arg Tyr Pro Ile Pro Pro
260 265 270

Pro Asp Ala Lys Glu Leu GTu teu Met Phe Gly Cys Gln val Glu Gly
275 280 285

Asp Ala Ala Glu Thr Pro Pro Arg Pro Arg Thr Pro Gly Arg Pro Leu
290 295 300

Ser Ser Tyr Gly Met Asp Ser Arg Pro Pro Met Ala Ite Phe Glu Leu
305 310 315 320

Leu Asp Tyr Ile val Asn Gtu Pro Pro Pro Lys Leu Pro Ser Gly val
325 330 335

Phe Ser lLeu Glu Phe GIn Asp Phe val Asn Lys Cys Leu Ile Lys Asn
340 345 350

Pro Ala Glu Arg Ala Asp Leu Lys GIn Leu Met val His Ala Phe Ile
355 360 365

Lys Arg Ser Asp Ala Glu Glu val Asp Phe Ala Gly Trp Leu Cys Ser
370 375 380

Thr Ile Gly Leu Asn Gln Pro Ser Thr Pro Thr His Ala Ala Gly val
385 390 395 400
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<210>
<211>
<212>
<213>

<220
<223>

2
1203
DNA
Arti
DNA

<400> 2
atgtcgtact

tattttcagg
gcceoecgacy
cttacccaga
ctgggggctg
atggccagaa
gagctgcagg
tacagcgatg
gtcctgaaga
ataaaaggcc
tccaacatce
cagcteatceg
agactccagg
gtagagatgg
atgtttgggt
gggaggcccc
ttggattaca
tttcaagatt
caactcatgg
tggctctgct
taa

<210> 3
<211l> 428
<212> PRT
<213> Arti

<220>
<223>

Ficial

MEK-5002-w0_Sequence_ListST25

sequence encoding SEQ

accatcacca
gcgccatggy
gctctgeagt
agcagaaggt
gcaatggcgg
agctaattca
ttctgcatga
gcgagatcag
aagctggaag
tgacatatct
tagtcaactc
acgaaatggce
ggactcatta
cggttgggag
gcecaggtgga
ttagectcata
tagtcaacga
ttgtgaataa
ttcatgettt

ccaccatcgg

ficial

tcaccatcac
atcccecaag
taacgggacc
gggagaactg
tgtggtgttc
tctggagatc
gtgcaactct
tatctgcaty
aattcctgaa
gagggagaag
ccgtggggag
caacgacttc
ctctgtgcag
gtatcccatc
aggagatgceg
cggaatggac
geccteocteca
atgcttaata
tatcaagaga

ccttaaccag

iD NO: 1,

gattacgata
aagaagcecga
agctctgegg
aaggatgacqg
aaggtctecec
aaacccgcaa
ccgtacatcg
gagcacatgg
caaattttag
cacaagatca
atcaagctct
gtgggcacaa
tcagacatct
cctcctecag
gctgagaccce
agccgaccte
aaacrgccca
aaaaaccccyg
tctgatgety

cccagiacac

an N-terminal 6-histidine tag.

<220>
<221>
<222>
<223>

MISC
(1.

_FEATURE

.(28)

N-terminal 6-histidine tag

Page 3

teccaacgac
cgcccateca
agaccaactt
actttgagaa
acaagccttce
tccggaacca
tgggcttcta
atggaggttc
gaaaagttag
tgcacagaga
gtgactttgg
ggtcctacat
ggagcatggg
atgccaagga
cacccaggec
ccatggcaat
gtggagtgtt
cagagagagc
aggaagtgga

caacccatge

cgaaaacctg
gctgaacccyg
ggaggccttt
gatcagtgag
tggectggtc
gatcataagg
tggtgcgttc
tctggatcaa
cattgctgta
tgtcaagccc
ggtcagcggg
gtcgccagaa
actgtctctg
gctggagetg
aaggaccccce
ttttgagttg
cagtctggaa
agatttgaag
trttgcaggt

tgctggcgtc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1203

Residues 1-400 of human MEKZ2 with mutations S222E and s226p, and



MEK-5002-wW0_Sequence_ListsT25

<220>

<221> MISC_FEATURE

<222> (29)..(428)

<223> Residues 1-400 of human MEK2 with mutations S222¢E and S226D

<400> 3

Met Ser Tyr Tyr His His His His His His Asp Tyr asp Ile Pro Thr
1 5 10 15

Thr GTu Asn Egu Tyr Phe Gln Gly Ala Met Glu Pro Met égu Ala Arg
25

Arg Lys Pro val bLeu Pro Ala Leu Thr tle Asn Pro Thr Ile Ala Glu
35 40 45

Gly Pgo Ser Pro Thr Ser Glu Gly Ala Ser Glu Ala Asn Leu val Asp
5 55 B0

Leu GIn Lys Lys teu Glu Glu Leu Glu Leu Asp Glu GIn Gln Lys Lys
65 70 75 80

Arg Leu Glu Ala Phe Leu Thr GIn Lys Ala Lys val Gly Glu Leu Lys
85 90 95

AsSp Asp Asp Phe Glu Arg Ile Ser Glu Leu Gly Ala Gly asn Gly Gly
100 105 110

val val Thr Lys val Gln His Arg Pro Ser Gly Leu Ile Met Ala Arg
115 120 125

Lys Leu Ile His Leu Glu Ile Lys Pro Ala Ile Arg Asn Gln Ile Ile
130 135 140

Arg Glu lLeuw GIn val Leu His Glu Cys Asn Ser Pro Tyr Ile val Gly
145 150 155 160

Phe Tyr Gly Ala Phe Tyr Ser Asp Gly Glu Ile Ser Ile Cys Met Glu
165 170 175

His Met Asp Gly Gly Ser Leu Asp GIn val Leu Lys Glu Ala Lys Arg
180 185 190

Ile Pro Glu Glu Ile Leu Gly Lys val Ser Ile Ala val Leu Arg Gly
195 200 205

Leu Ala Tyr Leu Arg Glu Lys His GIn ITe Met His Arg Asp val Lys
210 215 220

Pro Ser Asn Ile Leu val Asn Ser Arg Gly Glu Ile Lys Leu Cys Asp
225 230 235 240
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Phe Gly val

Thr

Arg

GIn
275

Ser val

val
290

Ala Gly

Ala Ile phe

305

Ser ser

Gly Met Asp

Ile val Asn

355

Phe Gln

370

Asp

Ala Asp

val Glu

Leu Asn Gln

<210> 4

<211> 1287
<212> DNA
<213> Arti

<220>
<223>

<400> 4
atgtcgtact

tattttcagg
accatcaacc
aacctggtgg
cggctggaag
gaaaggatct

Ser Gly
245

Ser
260

Tyr
ser Asp
Arg Tyr

Gly Arg

Gln

Met

Ile

Pro

Pro

MEK-5002-WO_Seqguence_ListSTZ5

Ala Pro

Ser
280

Trp

Ile
295

Pro

val val

310

Pro Arg

Ser
340

Arg
Glu Pro
Phe

Glu

Leu Lys

Pro

Pro

Pro

val

Met

Arg Pro

Ala Met
Pro

LysS

AsSn
375

Lys

Leu Thr

390

val
405

Glu

Pro
420

Gly

ficial

accatcacca
gcgecatgga
craccatcge
acctgcagaa

cctttctecac

cagagctggg

ASp

Thr

Phe Ala

Pro Thr

DNA sequence encoding SEQ.

tcaccatcac
acccatgetg
cgagggecca
gaagctggag
£cagaaagcec

cgcgggeaac

Glu
265

Arg Leu

Met Gly Leu

Pro Pro Asp

Glu
315

Asp Gly

Pro Arg

Ala rPhe

345

Leu Pro Asn

Cys Leu Ile

Thr
3985

AsSn His

Gly Trp Leu
4

Arg Thr Ala

I.D. No.

gattacgata
gcccggagga
tceectacca
gagctggaac
aaggtcggcy

g9cggggtgg
Page 5

Leu Ile Asp Gilu Met Ala Ash Asp
250

Thr
270

Gln Gly

Leu val

285

Ser

Ala Glu

300

LYys

Glu Gly Glu

Pro val Ser

Glu Leu

350

Leu

val Phe

365

Gly
Asn Pro
Ile

Lys

Cys Lys Thr

val

3.

tcccaacgac
agccggtgcet
gcgagggege
ttgacgagca
aactcaaaga

tcaccaaagt

Phe val

255

His Tyr

Glu Leu
Glu

Leu

His
320

Pro
Gly His
Asp Tyr
Thr Pro
Glu

Ala

ser
400

Arg

Leu
415

Arg

cgaaaacctg
gccggegetc
ctecgaggea
gcagaagaag
cgatgacttc

ccagceacaga

60
120
180
240
300
360



ccetegggec
daccagatca
ttctacgygg
ggctcecctgg
gtcagcatcg
cgagatgtga
ttcggggtga
tacatggete
atgggcctgt
aaagagctgg
agcatctcge
cggcctgeca
ctgcccaacy
aacccagegg
gaggtggaag
ggcacaccca
<210> 5

<211> 614
<212> PRT
<213>
<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 5

1

Thr Arg Leu lLeu Leu Glu Tyr
Tyr Glu Arg Asp Glu Gly Asp
35

Gly Leu Glu Phe Pro Asn Leu

tcatcatgge
tCccgegaget
ccttectacag
accaggtgct
cggttecteeg
agccctecaa
gcggccaget
cggagcggtt
ccctggtgga
aggccatctt
ctcggecgag
tggccatctt
gtgtgttcac
agcggacgga
aagtggattt

cgcgeaccge

Artificial

Residues 1-379
MISC FEATURE

(1)..(2
N-terminal GST

.(23%)

MISC_FEATURE
(236)..(R14)
rResidues 1-379

Met Ser Pro Iie Leu Gly Tyr
5

20

MEK~5002-WO_Sequence_ListST25

caggaagctg
gcaggtcctg
tgacggggag
gaaagaggcc
gggettggcg
catcctegtg
catagacoaa
gcagggeaca
gctggccgtce
tggceggecc
gceceeccygg
tgaactcctg
cceegactte
cctgaagatg
tgccgyctag
cgtgtaa

of human E

tag

of human E

Trp

Leu

Lys

40

Pro

atccaccttg
cacgaatgcea
atcagcattt
aagaggattc
taccteccgag
aactctagag
atggccaacg
cattactcgg
ggaaggtacc
gtggtcgacg
cgccecegtea
gactatattg
caggagttty
ctcacaaacc

ttgtgtaaaa

RK1 with an

RK1

Lys 1le Lys
10

Glu Glu Lys

25

Trp Arg Asn

TYr Tyr Ile

Page 6

agatcaagcc
actegeegta
gcatggaaca
ccgaggagat
agaagcacca
gggagatcaa
acttcgtggy
tgcagtcgga
ccatcccecce
gggaagaagg
gcggtcacgg
tgaacgagec
tcaataaaty
acaccrtreat

ccetgeggct

N-terminal

Gly Leu val

Glu
30

Tyr Glu

Lys Lys Phe

Asp Gly

ASP

ggccatcegy
catcgtggoc
catggacggc
cctggggaaa
gatcatgcac
gctgtgrgac
cacgecgetce
catctggagc
gcecgacgec
agagcctcac
gatggatagce
acctcctaag
cctcatcaag
caagcggtcc

gaaccagccc

GST tag.

Gin
15

Pro
His Leu
Glu

Leu

val Lys

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1287



Leu
65

Met
Gly

Lys

Met

val

Leu

Thr

Pha

225

Ala

Pro

val

Ile
305

Leu

50

Thr

L.eu

Ala

Asp

Leu

130

Asp

val

Cys

Lys

phe

210

GlIn

GlIn

Gly

Gly

MeT.

290

Lys

Arg

GIn

Gly

val

Phe

115

Lys

His

Leu

Phe

Ser

195

Gly

Gly

Gly

val

Piro

275

val

Lys

Glu

Ser

Gly

Leu

100

Glu

Met

val

Tyr

Gly

Pro

Gly

Pro

260

Arg

Ser

Tle

Ile

Met

cys

Asp

Thr

Phe

Thr

Met

165

Lys

Lys

Gly

Leu

Tyr

ser

Ser

Gln

Ala

70

Pro

Ile

lL.eu

Glu

His

150

Asp

Arg

Tyr

ASD

Glu

Thr

Ala

Pro
310

MEK—SOOZ—WO_SequeniﬁrListSTZS

ITe Ile Arg Tyr Ile
75

Lys

Arg

l.ys

ASD

135

Pro

Pro

Ile

Ile

His

215

Ser

Gly

val

Glin

TYP

295

Phe

Leu

Glu

Tyr

val

120

Arg

AsSp

Met

Glu

Ala

200

Pro

Pro

Glu

Glu

Leu

280

ASD

Glu

Leu

Arg

Leu

Phe

Cys

Ala

185

Trp

Pro

Asn

Pro

Met

265

Glin

His

His

Arg

Ala

a0

val

Phe

Cys

Metl

Leu

170

Ile

Pro

L.ys

ser

Tyr

val

Gln

Phe

Glu

Ser

Leu

His

lLeu

155

ASp

Pro

Leu

Ser

Gly

Arg

Lys

ITe

Arg

Thr

315

Arg

Page 7

Ala Asp Lys

Ile

Arg

Ser

LYS

Tyr

Ala

GlIn

Gln

Asp

220

Met

Thr

Gly

Gly

Tyr

His

ser

ASp

Phe

ITe

Gly

Leu

Ala

Glu

Gln

Glu

285

Thr

Cys

Glu

Met

Ala

110

l.eu

TY"m

Ala

Pro

Asp

Trp

Glu

Ala

Gly

Pro

270

Gly

Arg

Gin

Asn

His

l.eu

95

Tyr

Pro

Leu

Leu

Lys

GIn

val

Ala

vali

253

Phe

Ala

val

Arg

val

Asn

80

Glu

Ser

Glu

Asn

Asp

Leu

Tyr

Leu

Ala

240

Gly

AsSp

Tyr

Thr
320



Gly

val

LyS

ITe

385

ASp

Ile

Thr

Glu

ser

465

Pro

Gly

Arg

LYS

Met

545

Ala

Ala

Glu

Ile

Tyr

Ser

370

Ley

Leu

Cys

Gly

Ile

450

val

Gly

Ser

Asn

L.eu

530

Leu

His

Glu

Arg

Arg

Ile

355

Gin

Arg

Lys

Asp

Phe

435

Met

Gly

Lys

Pro

Tyr

515

Phe

Thr

Pro

Glu

l.eu

Gln

Gly

Pro

Phe

420

l.eu

teu

cys

Ser

500

Leu

Pro

Phe

Tyr

Pro

580

Lys

325

Ile

Gln

Leu

Leu

Ser

405

Gly

Thr

Asn

Ile

Tyr

485

Gln

Gln

Lys

Asn

Leu

565

Phe

Glu

Ley

ASD

ser

Leu

Glu

ser

Leu

470

Leu

Glu

Ser

ser

]

550

Glu

Thr

Leu

MEK-5002-WO_Sequence_ListST25

Arg Ala Ser

Leu

Asn

375

Tyr

Leu

Ala

Tyr

ASp

AsSp

Leu

535

AST

Gln

Phe

Ile

Met

360

ASp

Tle

Leu

Arg

val

440

Gly

Glu

GIn

Leu

Pro

520

ser

Lys

Tyr

Ala

Phe

345

Glu

His

His

Ile

Tyr

Met

Leu

Ash

505

Ser

Lys

Arg

TYr

Met

585

Gin

330

Thr

Thr

Ite

Ser

Asn

410

Ala

Thr

Thr

Leu

Asn

490

cys

LYS

Ala

Ile

570

Glu

Glu

Leu

Asp

Cys

Ala

395

Thr

Asp

Arg

Lys

ser

475

His

Ile

Thr

Leu

Thr

335

Pro

Leu

Thr

Page 8

Glu Ala met

Leu

Tyr

380

Asn

Thr

Pro

Trp

Ser

460

Asn

Ile

Ile

Lys

540

val

Thr

ASp

Ala

Tyr

365

Phe

val

Cys

Glu

Tyr

445

Tle

Arg

Leu

Asn

val

525

Leu

Glu

ASD

ASp

Arg

350

Lys

Leu

Leu

Asp

His

430

Arg

ASp

Pro

Gly

Met

510

Ala

Leu

Glu

Leu
390

Phe

335

Arg

Leu

Tyr

His

Leu

415

Asp

Ala

Ile

Ile

Ile

495

Lys

Trp

ASp

Ala

Pro

575

Pro

Gin

Asp

Leu

GTn

Arg

400

Lys

His

Pro

Trp

Phe

480

Leu

Ala

Ala

Arg

Leu

560

val

Lys

Pro



595

MEK—5002—WO_SequencemLiﬁfSTZS

600

Gly val Leu Glu Ala Pro

610

<210> 6
<211>
<212>
<213>

<220>
<223>

<400> 6
atgtccccta

DNA

DNA

ttggaatatc
tggcgaaaca
ggtgatgtta
atgttgggty
gatattagat
gattttctta
acatatttaa
gttgttttat
aaacgtattg
tggcctttge
ctggaagttc
gctcaggggy
09994a9g9tgy
cagtacatcg
actcgegtgy
ctccgggaga
attctgeggg
gagactgacc
ttcctetace
gatctaaagce
ggcctggecc
gctacgcget
atcgacatct
cctggcaage

caggaggacc

1845

Artificial

sequence encoding SEQ

tactaggtta
ttgaagaaaa
aaaagtttga
aattaacaca
gttgtccaaa
acggtgttrtc
gcaagctacce
atggtgatca
acatggaccc
aagctateccc
agggctggcea
tgttecaggg
gcggadgacyyg
agatggtgaa
gcgagggegce
ccatcaagaa
tccagatect
cgtecacecet
tgtacaagtt
agatcctgeg
cetecaacet
ggattgccga
ggtaccgggc
ggtctgtggg

actacctgga

tgaattgtat

ttggaaaatt
atatgaagag
attgggtttg
gtctatggee
agagcgtgca
gagaattgca
tgaaatgctg
tgtaacccat
aatgtgcctg
acaaattgat
agccacgtit
gceeetggga
ggagcccegt
ggggcagccyg
gtacggcatg
gatcageeoco
gctgegettce
ggaagccaty
gctgaaaagce
gggcctcaag
gctcatcaac
tcctgageat
cccagagatc
ctgcattety
tcagetcaac

catcaacatg

ID NO: 5.

aagggccttg
catttgtatg
gagtttccca
atcatacgtt
gagatttcaa
tatagtaaag
aaaatgttcg
cctgacttca
gatgcgttcc
aagtacttga
ggtggtggceg
tceccgaatt
agaaccgagg
ttcgacgtyg
gtcagctcgg
ttcgaacatc
cgccatgaga
agagatgtct
cagcagctga
tacatccact
accacctgeg
gaccacaccyg
atgctgaact
gctgagatgce
cacattctgg

aaggcccgaa
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tgcaacccac
agcgcgatga
atcttcctta
atatagctga
tgcttgaagg
actttgadac
aagatcgttt
tgttgtatga
caaaattagt
aatccagcaa
accatcctee
ccgggatggc
gggtcggecce
gccecgcgeta
cctatgacca
agacctactg
atgtcatcgg
acattgtgca
gcaatgacca
ccgccaacygt
accttaagat
gcttectgac
ccaagggcta
Tctctaaccy
gcatcctggy

actacctaca

tegacttett
aggtgataaa
ttatattgat
caagcacaac
agcggttttyg
tctcaaagtt
atgtcataaa
cgctcttgat
ttgttttaaa
gtatatagca
aaaatcggat
ggcggeggeg
gggggtcccy
cacgcagttg
cgtgcgeaag
ccagcgcacg
catccgagac
ggacctgatg
tatctgctac
gctccaccga
ttgtgatttc
ggagtatgtg
taccaagtee
gcceatcetic
ctceccatece

gtctetgecec

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
10890
1140
1200
1260
1320
1380
1440
1500
1560



tccaagacca
ctgctggacc
gctcaccect
ttcacctteg

caggagacag

aggtggcttg
ggatgttaac
acctggagea
ccatggaget

cacgcttcca

MEK-5002-wC_Sequence_ListST25

ggccaagcett
ctttaacccc
gtactatgac

ggatgaccta
gceeggagtg

ttccccaagt cagactccaa ageccttgac
aataaacgga tcacagtgga ggaagcgctg
ccgacggatyg agecagtgge cgaggageec
cctaaggagc ggctgaagga getcatctte

ctggaggeee cctag
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1620
1680
1740
1800
1845
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