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

[ 0001] The present invention relates to conpounds that
woreppsh®sused to i nhibit Mtogen-Activated ProtBiTUS2007/087913

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

as Mtogen-Activated Protein Kinase Kinase | (also

known as MAPKKI M ANPRIGRRKKNASESINHTEITOREKL) and

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

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

ﬁgm??c: L?gscgapﬁﬁﬁbof#i‘gﬂamﬁﬁﬁzébeihgfi nventi on

[000150 At pEessnttiOvemEbi edstcd @rcohipouRds thidmMElse @rd /e hERK
activity, and treatnent methods using cé/ggounds )
Miggeepr/ditivgiet Sretpia kinaseweiatsoiknowntas HREK pRd AP ERK kingges), such
o PSR, A8 PR SSIERINGS O RL0f o SRRk
Kinssefl uzhnd MEKLIO bndridtitoges-AcBAGKGREUND KikasE HEnzlsJN\ZHN[Eb @hown as

VAP Ra VAT RRRE e RATBK b ds Pl B Papas Rpagster, kits and

artHSRE %ngfagi%@corﬁlbltflsfl fptd é%trﬂ n@NArRLinESRioh GRBIPSRS to
(J. Chem 99 268, 14553-14556). Four

meflada férahhibiiplg MEKhmdys E]R%/ectbmenandde&atméntenbthaﬂsdmﬂlg
ERK1/ ERK2, .JNK, and ERK5. at hways arc

compigs SRORARe LB PRABE e Rl AR SRSDRREIRY Feleiss to

me@ifls B€ hia}(ﬁh%pﬁe M?:?ﬂ%ulﬁds antle MARKE 1%&%@5 CHSWI@@F R/SnRAfediates
activates PK dat e, seven MAPKK honol ogs ( MEK1,

usaEKR supkixgthofikK4/ SEK, MEK5, MKK6, and MKK7) and four
MAPK famlies (ERKI/2, JNK, p38, and ERK5) have been
identified. Activation of these pathways regul ates the
activity of a BAUGIRGROUNBLOFITEHEINVENTEIN

These substrates include:

lﬂ(ﬁ)ﬂgf}s EF 312 )éilt%falﬁr? Q%teiat%isar@ta@ﬁﬂ%@e 1A P signalingprthwarsjere fivolved
in Qb SRR w0, AR Bt i BRRESUD R T

(199BL2E0Nd583-R&F 56)., Famcpacgned)M@H’Iémuhmgmhmém:ﬁ 1c&unﬁeda$> date:

2. VAP n ascade arc i nvol ve
ER&@Z@?@S{ ﬁ@g 38 qnGIL%aQrSIé% ﬁ%@%g’é@‘ Wane s Hnﬁ%f kinase Cascages in that
M&Pl@i(ﬁ o@ﬁh&gbate%‘ lhfd Qét%Eés%APKK @R&’Mm ph@ﬁ]ﬂm%}lﬁt% gnd

responses t he known MAPK signaling
actpatdsWAREK. tihedaME@m}MERKl@mmmlags MdBKdt MEK2, MKK3,

MK M OB A MR Bind ol RATEC e AR P2 N s
and"ER&BY hpResreh YRS fibd ah c v 0108 o tHdePath @ hWeBulates the activity of a
progression, and netastasis. By virtue of Its central

numpereofisubsetrsghiongh phespheratasions Shexe sebstyitesvineiude: transcription
facPorrgch:h'angFCSf} %EQ%ZI—A%"% A@l ]ﬁcoqﬁ o\rﬁeg‘c\?{ gtsalq%tfn celll surface

coﬁlpdirgt@tsSE@\FJHJ cpobelid ¢o@hﬂoy1ellix@ @MhdulﬂgsPHmum p80™*, cPLA; and c-Raf-1;
applications 1 n, for exanp cancer ous and

angh g Aske IRILFARROIRY LS SHYY 251 tRy @%MAP@ dYiébKaugraling cascades are
g BTE AL AL o RORAE g o
apcn:amshlsmayd staetsalre;spomls@st he phosphor ylation of its MAPK

[007% tes fé}l"@ﬁ{j%g%{mg&ﬁ faygs! ﬁ%@%ﬁmpathway

meﬁia@és';?ﬁl%fg%ﬁ?@ ngk?{ijﬁr& %dg%l@%ét%‘g’gg’ ?roﬁpéroﬁf@l? faiéfé‘)té% Qfﬂil (ﬁfco%emc

facERK syxditds ey and/RRKiKGutof plefslpmlvdsthM pﬂ@nmﬁu@merdwthawegressmn
nas P r.responds wt h ERK.
o R uer P ISt SREH RRASERNRE ol e piise qfgrowth-
MEK have been identified other ;than ERK1 and ERK2.
Seger et al "Purification and characterization of
m t ogenacti vated protein kinase activator(s) from
epi dermal grow h factor-stinulated A431 cells." J.
Biol. Chem, 1992, v. 267, pp. 14373-14381. This
tight sel ect|V|ty, in addltlon to the unique ability
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2 gastric, pancreatic, breast, head, neck, renal,
ki dney, ovarian, prostate, colorectal, prostate,

wa@ioem79sepi der noi d, esophageal , testicul ar, PCT/US2007/087913
gynecol ogi cal or thyroid cancer; non-cancerous
hyperproliferative disorders (e.g., benign hyperplasia

prohotinld&ighlaisrdr® ndltiplP %vaiftﬁ%e‘%()r reEe%‘ﬁdr@ MRS RAF-RIMK -PRIKI Sihway
prostatic hypertrophy (BPH)); pancreatitis, Kidney

prayides aydecubaitargcty metherwemﬁlgllbﬁawﬂé@@@utlﬁppﬁmaaomdm for example,
canceFouts Iarqgng Sg 2eroul ﬁ pe r%h%e?at}lvaescﬁsor&)egg n%%lu% &rodul tion and
genesi Tl o nesi's, ube and
1nﬂMﬂﬂﬂﬁdﬁ |nflannatory dlsease such as rheunat0|d
arthritis, atherosclerosis, inflanmtory bowel

0Wkea§’éEK§R‘F%)l% asdategic dQyatstrgam PeBFPBYY Qe Rl M -Eide pathway
cat?@%l opa];;]ﬁg fﬁlﬂgﬁ &Pits ﬂiﬁﬂﬁ@%&nﬁé% ]%@SPEH&’ EFKrZ Anderson et al.

prematurity, age-re macul a
“Repgenenafor mtt¢ gr’amram@lgms froiteod;stimed Fhosphary IKa@opithways for

sc{RGSE AL AL b sl BB Ht HAHELPYS. GOPhRRK pathvay,

Mﬂﬁfékrc%%hﬂonﬁp RIRINIEKSM AL RIaGe Eﬁﬁq&nas-g) 91% J[hermgl’ﬁt c%gresponds
di seases where i nmune suppressi on woul val ue

withéERK (ExtiaeciiulerRegulgnd Kfinase)gayo subatmatps ﬁJﬂME]éjheEQ bazm, identified

oo B EFUDERY, B3 BN S L R 0 o i

act&ARd ﬁrb@ﬁﬁklﬁ\m FaBtiVHEOH ) TS bpill vl all XroWth \ V@Sort dtissieed A431 cells.”
destruction g? rep erfu3|on injury in nyocardi al
I

J. Bigt. &rhevi, dﬁ%,n\d 2 mé4337r$d143$fll ethrﬁettgilrt selegtivittyi injaghylition to the
| e of k t
unlt%og gl!r;lg%c g %slt gcrlual(l: OE&%( ?lecn yqqrfnaSR,rls %51%1§t%1 Sx%l%lel}/llﬁf(ssp & Erole in

mtegihﬂfmw@frsy missigaste VORDpatindy O MEK attosppsesto @hMid%Ré‘[rongly
OF THE I NVENTI ON 100071The present. invention rel ate
WlWé\BrhsWﬁ @50% Rgthoppfipsylaing \h sugegsgpe thap pepspherylation of MAP

MO P55 T RERERL BHSILIN S0 MERALIThn i

requotpentsandghd tesealcpaqbcindst MEK ae bhg@stlmahhmdmay have enough

CitSEsE i o TEBRE B SSBALS PYENOI AT JURF RO TERBitors of
MEI@Vﬁﬂﬁle{bﬂe%tﬁg &Brohih fods@fé%&’haﬁ@ﬂﬁh Peghérhﬁarptﬁfﬂ?%ﬁ MelSusual

present ~i nvention, as well as intermed
bquk@femfthmAgﬂbmdm ht@dma}’b@(f@aidln one enbodi nent, a

O SR SRR AR s PR RpeiEd it £ O PR S SFmor cel

lin@Nindeling@ell Mgk LEIrRBY frofNed16Ma M, bfcakt, fATERAS] dvaffland kidney.
according to the invention ﬁﬁ/ﬂgtlonally conpri se
r

Hoghigo vog/1 (0osssitutiya actbyatinp péthc tkbagmigpgentcg vated protein kinase

e TP OG0 ST 2 D
coric@ttr&fons iofiadtiidi MQPKQ)]ERE)(pND’LIH(/pERKl) Ihytve paheRteetedlih Yumor tissue

|ntraper|toneally, i ntravenously, intraarteri al

Y,
as gqraprgerbioraarmyl adidgsns gl $1yaramflreéﬁb SEvipeexRyession of mitogen-
acthvatdddr t>é n LihARTPUGH) B%éast'c%éeénésé hylnw%s't PRsERI 49/ 1y 1478-

via I'n atlon vaglna Y, I nt raoccul ar y, Vla ]OCgP
14&bllvery (for exanple by catheter or sten, 3

cut anequsl ,.in raadi posal | |ntraart|cularl or
(OGUTT s R £ orre BEBLe e bREC A SR (o feaHuman
dls@%% nrgd MA@(/@RI@I&%QJ& nipstiacad, mn ndt mté&{oemm%aqqew are
fornms. [0009] The invention is  also directed to kits
esmnullmatt@ptlm targstsefor tfe dwnudracf new tlflempetutle%\duentg thidis mappetant
asspci ated.w th NEK 0101l n ne enbo
ml& it Cﬁn§er8}l%€¥1°c%?f°ﬁf?&%tw&éjﬂﬁ?if ‘?%sege & ToMp fise, %%‘ﬁmous EH. blaftder.
conprising at |east one MEK inhkibitor of the present
invention in conbination with instructions. The
instructions may indicate the disease state for which
the conposition is to be adm nistered, storage
i nformation, dosing information and/or instructions
regardlng hom1to adn1n|ster the conp03|t|on The k|t

o o o - o . - o



1001111 n anot her enbodi nent, an article of manufacture
is provided that conprises a conposition conprising at

wo easn7sne MEK i nhi bitor of the present i nventPOHUS2007/087913
conbi nation with packagi ng materials. The packagi ng
materi al may conprise a container for housing the

ga&ﬁ&ﬁ)@ﬁ&r&&t@] breﬁﬁ?h&@ﬂﬁ@kﬂﬁhalﬂﬁﬁn@ﬂ%@ﬁﬁ{, |p¥os€é?éﬂ%610§&tél, prostate,
e

| abel indicating the disease state for which th
coleprgpidarmpish csophagsah éestigulipnigsnenobagicad pothapad cancer; non-cancerous
i nf or. L on,. dosi i nf or MAat | an r 4.nstructions
b SR RSt B R DECR el 2L BE b3 SRR
resteRysial a0 bepigh pAaktdtlc hspefbtophe (BRId)){ paaadatitqKdee @issase; pain,;
such as syringes for adm nistration of the )
preyenfteshlastenyte Mydangtionyiigatingdisqases relptedde ypwylogeensis o
i ngl i ple: - f [ i
angioicfs P T HirdrBh o RSis; SPandl At HBROBESY, Sghih oo
rheaamarid anbyitis) athemspleessnin famweandry bowe Fdiscasx askipl dscases such as
several synthetjc scheng arc.groyided herein for
PSQFRISHRSP R COITRSITHES et ! lgetacaetel}?@aﬁye@gﬁ?paﬂ}y of
prnB¥&RY] =refh%]r§§uﬁlla§gegé'ﬂ%¥dtgﬁghé?ﬁﬁl MRk %ﬁémfd%el'dﬁérﬁg, Kaposi's
conmpounds, conpositions, kits and §rt|cles of
sarnema bk o varen reant, dimmgy paocredte, prostem colonwedtpidermoid cancer);

0014] 1 n enbodi nent, .t he conpounds,, conposi,tions
oSt P ] Er TS o P e e SR RRES Y une
suppi&@satvilild Ye 6f vauK(ancthe EreEEiﬁion' JF dP@dn thahidplaht refcbBon, graft
conpounds, conpositions, kits and articles of ' -
venyahdshdiserse, lopus drthgue@ses mudtinlp selenopis, andirhgurpatoigfarthritis);
> | [ . & he u C sitions, Ki .
cois e f AR it P TR R S OORET PR Moy o
myad¢aridial infarefioMtPstroky ahd @iflantr@oAMbEIUR) Stherosclerosis; inhibition of
conpositions, kits and articles of manufacture can be .
kergperyforeppaies to aronthfagtpysacktays: qhpgarc ohjtgtivg pdmonary disease
: itions, kits and articles of
(Cﬁg%?%?%?re&g%ﬁgie used to inhibit the activity of
ERK2. WO 2008/ 079814PCT/ US2007/ 087913 100151In

anot her enbodi ne h ] itions, kits
and articles of @N@%ﬁgpﬁﬁgpgdgqégéﬁﬁﬂg83¢eat a
(00875 €858 PERER ih RN tivR kdheMeltod MRS thiNaROISBRS for inhibiting
activity that contributes to the pathol ogy and/ or
MARRpBiRIasInasgs. dihe piesciti isewsion stsatpeovid Gao61positians att@tes of
enbodi nent.,.. a conpou according to the present . . ..
e OGS B s b Mgt ar B gomBo iyt el S REBER o geibiting MEK
and@fredtAen K884 isid donpduliNadcbRiSEHe) tRE preként dhvieBfi®, In addition,
preferably reduced. [0017]1n another enbodinment, a
thegpwritiay relptea tomathodiel meldag terrgmpourdseoffhepispant invention, as
' L on: | W B St.er a subject that is
“@ggﬁﬁg%%ggu#%nﬁgghg%ﬁ%%&%%m%%'vivo where it inhibits

[0008K angémy cridRdimER0d Bhdrmaainichiedongivkmidh iEeproyidad el bedprises a

of,inhibiting'NEK and/or ERK | s provided . .
MEK inhibitor according to the present invention as an active ingredient. Pharmaceutical

compositions according to the invention may optionally comprise 0.001%-100% of one or
more inhibitors of this invention. These pharmaceutical compositions may be
administered or coadministered by a wide variety of routes, including for example, 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),

3



that conprises contacting a MEK and/or ERK with a
conpound according to the present invention. 100191 In
wa@ewshesienbodi ment, a net hod of inhibiting MBKCEOS00T/087913

ERK is provided that conprises causing a conmpound
according to the present invention to be present in a

S b%ki’éhln@@dl MtRadBosd18, intRhRichlaNEKoraRE4tREcaBRKThE c¥hpésit
! 201ISn}} anotah%rse%’bo di rrer?t a{\l'g nmet hod Cgf ﬁl nhi kc)l t?néloa?smay

alswEK aémdnmreERchinpnl@tﬁ@ela storvsatelf@@@rmsag@ ﬁ)rrns
[0(@%?\/9@% ?rvlelqgon i a'l S(flregt%gp andootﬁer aLIJt? er e %#eh ture for

treﬁtﬁ%Qﬁ@ba@@ﬁEt@sIMOdslﬁlﬂédb\hﬂﬁMm and/ or ERK in vivo. is
noted that the compounds of the present inventi on may

[0M8] t hén prg pbasimerled K IcRiRpah Hnt campses prorRetiHeR comprising

at RIR QAL WRAE in 1{4?%%%%11&46& eLhed i g%oﬁﬁﬂl\é{ &?gllﬁlhl?gt ctions. The
conprises adm ni steri'ng a conpoun accordi ng t the

1nspr[1m§cmstrnaynuémﬁtle ole difA02 s’ﬂ.]aﬂerfoﬁwhich ¢lic @myeditivans to & administered,

0 VI ded for tre a condit
sto&@pl %ﬂfm"l‘t p§ng(ﬁlé%qlapgn B’é %‘?%%@nﬁﬁg@%ﬁw i administer
theFBapoQitioWN TRE kit $n é@nco RE pEél&@fn%%eﬁé’mNgKThe packagln%1 material

inhi'bitors, the nmprising admnistering to't
magabinpnise acmtt@matpﬁeu howig the ebpediiione Hmiuhma}afalsa optionally

di to th ti
corgﬂlg{)ehaéi:ad[ féor ! %nts,gguﬁgg% (rﬁlen%gg iﬂr é@l%lllﬁlgﬁl’ 19p O% 8@6&011}9 sition.
Tha kflinS§aenprsa iR dodipovdiibs n WeK e aldtip ERbSe BRASESS

activity that contributes to the pathol ogy and/ or
(004 hpt dreriadiesy cotbodiecndianeaidele of mpeufagties ipravidpd that comprises a
I8 usi
cor%&é@é X é ?%j\}rlesn agtn ecl\%ﬁgglég%tltg{c %O %19 gpe%eﬁt(%rtwelﬂﬁon n

coﬁlhmﬁﬁ@ewtth @aéﬁagl@frﬁz&eﬁaly E‘THéTpethglle Enalté’lretl thag @am@risc a container
state. [0024] I n anot her enbodi nent, a nethad is
forfhogying & qomositient iThe centaingimarortionally compiiFs & kberdicating the

dlsg%tg{q%{te RS 1R %1%9 SmAGditi {s¥o Bg' Q(ﬁmﬁlﬁs%rg& Ry & 1590rﬁllaﬁon dosing

/or sy torm di’'sease st at
infbﬂmtimtahdkdr mn'pctlcmls m@ardidgrhmvs(b edmimista the cmhpcﬁltlon The kit may
Co toas&ect that is conyerted in_vivo.to a
alsg GEBoT &H’;’%?Hﬁ?ja A9nal FRMPRNSBISSEHEB AG SEHHRTS ffgdpnistation of the

coMp&ESESH. TH Elhl%&l? BEhBGSe thd c&nf)&%'i(ﬁpﬁ%ﬂg‘?@&l ﬁiul@i fee(fbtsé Ydtms.

anmount for the di sease state. is noted
[muahpo Msisprofndt:ch erepnesbedstfor memngnomm}an@‘e com0$111¢1§tand rkits
(iz go%o ds 002 1l n anxt her tglt %lb ded
ACGUEITHR P ThE P 1{?1‘éedl PBr FPT €1 %S%Vea? SERYEIGArac} Y provide

hertth ©R s Jrdifesantls wmlﬁ%dpsksesﬁﬁﬁg R0the prdsyntti@htis@nt r i but es
to the pat hoI o%y and/ or synptonol ogy of the disease

[00d8ht e Alionmoviged aig regheds foi wong ermpaiings.compgsitions kv airbarticles
of@%&?f‘ ?th&gactc&dﬁr{%ﬁta%eeﬁr%@ém LGRS on to a subject such
a e conpo 'S

resent 1n'the subject in a
(001 r apeoihd @abddimedif &etcbﬁl@om“mmﬁdsmoﬁlh &idiangastles of

ma?l{lgtct%ie are used to inhibit the activity of MEK and/or ERK. In particular, the
compounds, compositions, kits and articles of manufacture can be used to inhibit the
activity of MEK 1. In addition, the compounds, compositions, kits and articles of
manufacture can be used to inhibit the activity of MEK2. Further, the compounds,
compositions, kits and articles of manufacture can be used to inhibit the activity of ERK1.

Also, the compounds, compositions, kits and articles of manufacture can be used to inhibit

the activity of ERK2.



10026] I n anot her enbodi nent, a nmethod is provided for
usi ng a conpound according to the present invention in
woe@en7dsos manuf acture a nmedi canent for use i n PEEUS2007/087913

treatnment of a disease state that is known to be
medi ated by MEK and/or ERK, or that is known to be
[0d15eat @dlalhdYiskaboBithddit 1tRE SomARRAL ] binpositiBR, s bl 418ERS 8f

to all of the above enbodi ments that the present
manpiaeire oA useyd foritaehe digease S'@tﬂ:@ﬁﬁfé@@ MEK and/or ERK possess activity

oRUBEARSEL 62 B6 FRUEPL SR B BB,

[0016par (i esshafcmboginhat, aﬁddiﬁipoluﬁdl hZ@edih@tomhc @mieﬁt(ihV@itleﬁ is
are specified since it is well _known in the art

to
adypstered fp syneat mdcesin ML andjeinERK agtivity wihinABe syyect is altered,
rm It is also noted that unless a
preg%ram? (ﬁlafr:&)st ereochem stry is specified, recitation of
[002 7¢ omproaruthdr £nibot emahe,ch irod@g o maamoaﬂld aqcoshngjﬂoehe present
omers o aster eo rs

. stereoi oners
INVGRYhii amaﬁelfeﬁéo R i s%ta@}t l%mnwaﬁei@ﬁlﬂ% P@}lpoun in vivo where it

mﬂlmgqqgﬁd&rdyor@fm@het her the conpound is present as an
I ndividual isomer or a mxture of isonmers. Further,

[0018] esén mtdnlmrwn@edsmm afnettipd pEmhitatin oM EdE atai/cnrdﬁﬂéwmprovided
t end i bl
el BT GBS Mt i G ek GISRHE SR A g

inveg@spound conpri SI ng the formula," "conpound having
the fornmula" and "conpound of the fornula"” is intended

[0018] &n@@ﬁm§mbpﬁ@nmrm@@thqd ahimhgitingM&Knedéen ERIg i provided that
S o SR SR B

suHJ@dﬂﬁloﬁiﬁléﬁtotiﬁhlfbﬁSl\/lEKhmﬂXMrERIGpﬁ\ﬁvdcI cally specified in
the particular claim 10028]1t. is .further noted that

[0020bar lryanathsy ea}bgémbeélt ddiethpd peimdtbitig & N andipt BRE ds prpvided

tha}( byf ﬁé%g a ﬁ%ﬁ &ﬁfﬂ?%ﬂﬁ%&gﬁm ghﬁgctttﬂatﬁgso&feﬁéc?ﬂ}v vo to a
nve tion. IOUS e S O S n e conpoun

seaohd bhlﬁpmmi&e]mremnh@mcommcmn@undhﬁnﬂﬂ:iMEI@g&i/mﬁ IESIQ imbivo. Itis

V\ﬁet h rodru %eLl ver i.s specified, t% enco SS
nofed gh P@PP% § Yt %Preé MOGHUY TRACC ithe Tk ey qognpounds.
[002' Yo ﬁ@a&tﬁ&%ﬁ%ﬂﬂn&@ %h@t‘aﬁ&;tfc%étﬂ@d Brp%&%éd ﬂhﬁw&%ﬁrﬁ@s

is also noted that certain conpounds of the
adrpme%@mg 4 epnaprrivind pceraging ¢o ﬁletpeﬁt@nlt inmenfiono prior to

TR A RN A N

patP@ tHaels e WRas B n{m&até&bymmmwémedm«@ﬁch is known to be treated
i ndependent | g have MEK and/or ERK inhibitory activity.

by B mIpEgTR)t odcOmHES IR GURESSteO0RP1the geficat 4 therapeutically

this
e bR R R R BB S Sk
[(mtspt eth aridiieerfeaibodithdng 4 racthed iseovided forerestigca iseat sare for
and cI ai ms shall have the follow@%msani ngs for t he

whiglhy MEEeanddrr BRIE gossgi qctixity Hhat cqnoaaies to thepaibelagy enker

ovRgHERy A FaPRE e BRI o CRETE SR

acqoedieg enths pugsk@ssvdniien cmbdt pocsent ireasdbyeatiircd &te@eutlcally effective

ot he vvi se. Further, definitions of standard chem stry
amppy Wﬁ)ﬁlsﬁésef%ﬁd in reference works, including Carey

[O(EQF SHNERREG cnfNYANGER Mis&r@ﬂ@d gjr_ﬁ%aﬁﬁr%{%dlﬁ&se state for
Vo A (2000) and B ’(2001) | enum Pr ess w Yor K.

whmhsM'EIamdé@sEPd{ hessaissstivig hebtadiibuonedht pohelbgyrendiods

sviiig R G GRBEERiten doEh sl ol RO L

phar macol ogy, within the skill sof the art are
enpl oyed.




[0032] "Alicyclic" neans a noiety conprising a
non-aromatic ring structure. Alicyclic noieties nmay be
waatsnzsed or partially unsaturated with one, PEDUS2007/087913

nore double or triple bonds. Alicyclic noieties may
al so optionally conprise heteroatons such as nitrogen,

copYERNo ANAbLRE thatlis cdRrtBd 1/ Q08R AdesRd Edtipd¥8d such that the second
optional |y ‘quaternerized or oxidized and the sul fur

compainsl is aresery i ficisohighl 19 admrdtpez@dally&féﬁwplvesm@ﬁnt for the disease
stat%l IIF 1%@ olte% tﬂmtltﬁ% @égounns §P @E gﬁes&nt‘e}ﬁ&e t1 n magnti'e tﬁe ﬁtt*s"? or second
co@@@h@bexane cycl opent ane, cyclopentene

C cIoEgntadlene cycl ohexane, cycl| ohexene,

[0025E | o frexadhes sEnbodipranbriapethnd is R viderth B tisadng a discase state for

I
R E0C p S R b T IRE par Ny andor
symjmtamdxtgezrof Zieddibyasastater thicgindthat cdmi@isedee ddmimasdtering a compound

arr.angenent of .constituent .carb at ons and be .
aCCoxK lag {9 PEFSCHARYSIEPR P & ALRE ra%ta fvtgt ﬁorahem%?%reé?nt in the
subJRdt 6y Q%éPaga%uQEallSzre'fﬂ%Et@vebﬁﬁ‘(Q&t forAR3dide AL kgny! " neans a

Stral r branched, carbon chain that contains at '
[0026hst Immmtlwrebﬁndumnbmndbq@ iseprbaided {or @RngwWcoopound according

-CR=CR R’ er.ei R and R' arc each .
to i GESENABHEY® i sbiamap TE AapebeiSEr fayaie 4y the reatment of a
disEXRRRkEH a0k kabkBRY be MBlatedayyWIRK! andadrIBRK, or SR iPREMA to be
pentenyl, hexenyl, heptenyl, 1-propenyl, 2- but enyl ,
tregtegrby | szbwﬂeﬁyl and the like. In particular
[O@p‘gﬁg ht\?\? ?ét%g i % X e[:“aé Iog g}eel gb'ég% Lgd}gke%% tgag%eelirgpenl‘te glventlon
is iafeAdddbfoalnkermydss atl ph@‘rma@):ﬁidﬁﬁyﬁbcep&tb(eﬁaﬂﬁbdk &fnﬂs (ap., @alts) and
(C24al keny| Alternatlvel%‘it ‘al kenyl ," either al one_or
solrveﬁr @eserhYéiaatasr) Shirasonporndt Freprdles |0é ahethgpppchdonized forms and
sol?%%% lﬁﬁf%hed eénegt? S?r)l/eégﬁlg}ydgvnslhtg? LR Ho ad nlﬁglr’%elﬁ Raéra‘rtaceutlcal agents
in @i valzedbr sxﬂvdftechfdrimallms I'atdi,‘(blmbgeddhet uniespd pertcakab sarcoalidnaiktry is
doubl e bonds @é CI%(HZ% g in R and are ach
SPSCHSp EGHEMN §f KPamoyRs isdntepded Rencanpress pll panylds stereoisomers
(e. gxé’tmﬂh@t%eﬁfor Qﬁé&%@é@n@‘é@ déﬂ%ﬁhl‘ﬂ %n%@ﬁtﬁﬁb& ot cﬁit'ré'llcenters)
propene-1, 3-diyl, nethylenc-1I,1-diyl, and the lik
1n6#@a¢1tdrenmfafrh®hﬂml®h erentosnd 'lsatbrlzmtyaseatemdlvedltaheomat @trremorture of

ol B, o COT A ey aRe 5 s PO AR A RN o

enddnifaddll b %Wﬂe@(ﬁﬁn@é’ formb @ﬁ’@iauwn‘f&@ yWath&egard to the claims, the
AlternatlvelcéP ‘al kenyl ene, " either alone or

langétﬁee%mpe@n ogmnyising the &ovatubet “qometiosad haviag thsdormylgdynd

R S o oot e B ARG P e A B0 1,
pharhdeyéutRulds hédep@ble.ionibel Rlrkoxyd giledpss albhodsitde peesdiners, and all
i nvention can be optlonally substituted.. 100371"Al kyl "
possihe esemangel faspnsiand sutomers waless atheraisppeeificfaeniéigd 1n the
pa aﬁyf@&ﬁg or unsaturated, aliphatic radical having a
aln of carbon atonmns, optionaIIy with one or nore of
[0028¢ cdiribburthat ooted beit popdres|nagedsobd dlnoxisgeed (ieb are altered in

,"ox Ik | " a carbonyl. gro See "oxoal k
vive gg %aeo%?mpou)nd a ?%yilg t(hﬁ{gz pg@sgﬂ ulggglon gljétg|V§§}@us)metLods of
usﬂtgl‘ﬁeadolﬁirﬂouﬁ@sdot(t@(pﬂé);@ﬂt IﬁWenﬁ‘dSr?aﬂe){ﬂbﬁd%ldl Mo gHRIRds Wﬁ@lﬁ@th& prodrug
Y indicate the nunber of carbon atons in
delc\tw .spEaficdia ﬁmoelpaéﬂhd aﬂmytlstram@nudeer@rkg/ﬂ@t tSh:atwerted in
chai n en 1 a car
vzvg %y FomB?chord%\é\glﬁlﬁ)res% {IVFIIU% ?9&?{1‘% IIOQ?d tggtuct ﬁ?nn
tert-butyl, vinyl, allyl, 1-prgpenyl, isopropenyl,
1- but enyl, 2-buteny|, 3-buteny|, 2-nethy|a||y|,
et hynyl, 1-propynyl, 2-propynyl, and the like). Al kyl
represented along with another radical (e. as in
aryl al kyl, heteroaryl al kyl and the |ike) neans a
stralght or branched saturated or unsaturated

o e o ey



WD 2008/ 079814PCT/ US2007/ 087913 100381" Al kyl ene",

unl ess indicated otherw se, neans a strai ght or
whe@sorsty saturated or unsaturated, aliphati cPCT/US2007/087913

di val ent radical. (Cx)al kylene and (Cx_y)al kyl ene are

typically used where X and Y indicate the nunber of
coif B 1RRA oBtHRPredeRt hdéntRhLY: bdier@XANBloSriol ¢ Rl iy MERand/or

i ncl udes net hyl ene (-CH2-), ethylene (-CH2

ERK anfethhs/ingp @e@nsds@@bﬁmqﬁn)gs foregnothee compand. Suc21 prodrugs of

andihéH & cto%h'%%% Lo nt Kot i o e%%%—l%%)“%%a MEK and/or ERK

inhisitdraaeiigl ene (- CH2CH2CH2CH2CH2-) and the like. In
particul ar enmbodi ments, "al kyl ene,"” either alone or
represented along with another radical, can be a
(C3_20)al kyl ene, a (C3 33)al kyl ene, a (C| 10) al kyl ene,
a (G _5)al kyIEREEEDFaSQ@Pwm EHE FIGURESat i vel Y,
"al kyl ene,” either alone or represented along with

[028bt hE tgulrcabl ilomtrates SRQHD HOSCH& tkidried eq math{s@@phédkiphene
or a (C3)al kyl ene. 100391 "Al kyl i dene neans a strai ght
or branched, saturated or unsaturated, aliphatic
radi cal connected to thppNgnioN8! ecul e by a doubl e
bond. (Cx)al kylidene and (Cxy)al kylidene arc typically

[0038Ed Wmdase othermide Srtaﬁeddtnh@ flowing trmribed ivfthawmebidinatianm

t.he ch 6) al k l.ud
cojgly HOR RIS PR BT g AR G by o BETEPb G Hhicne
[003FC( CH33 Adted a0 R |u's§iﬁ‘iﬁ€thé SHfeciEtdd 6iBand @k hylbdndedl €laims, the

. (=CH-CH=CH2), and the like. In particular enbodi ment s
singglak {armg eﬁae an’ggndn dhe AneJnde plural egsereniennisss Hicsaptowi ¢learly

dic?dé id}@% Pﬁlgl.Jher 8%1?@%#&%&?%@%0@5@%%&q8&% rnQy be found in

reféﬁw@x)zaﬂkk,mhcld&mg (mre}aadd@mah)a’g kyoivdenen ONGher@tinstay 4™

¥ al one or represented along with
n\é?lﬁew%e@‘é’b e%ff (8‘2(511)*3%16%111{1@13%4 G¥ iY@Eheslsg, unicss otherwise
1n(ﬁé§@da k&WehﬁI&ﬁ? nﬁtfhoﬂs ()%Lsks? &tﬁj@s@ WﬂOhPﬁbkg@(&n chemistry,
means$ a strai ght or branch 8 nchalntht
blocbﬂnmtmsremmlbleaStDNAeecdmrqmom amhphmmadzaiogy svithonihe GkiGOS the art
, Wherein R is hydrogen or a further
are eﬂi‘@? uent ). Exanpl es of al kynyl include ethynyl,
[O(K’JZE pargyibyclid ARLAYVA moiddeBdipiding £ noﬁlﬁﬂ)trﬁ/d’ﬂﬂé'm%%ﬁ*uétlﬂ% Alicyclic
In particular enbodi nents, "al kynyl," either
mogdtish @Wrbersewreé@@m wldlydmgawattw wHbohetwp fdimea¢ dowdgor triple

bora(%z %11&)}' ;a;‘]ltlléél m\c[tzr &52 g&% ny‘g’ Qm l%ls%( kﬁte@)a tons ysl]ilcl’ll as nitrogen,

oxf%dh%lhﬂ @tlllﬁ:ﬁe Tite nit@lglsy Bpins ca®bé bptioral19AQateeried @Sidigd and the
with anot her radical, can be a (C2)al kynyl
sul@@g}q;pq(%que qp,tloaalky@py@ﬂz%i, r@gamqlmﬂllcwlmgmgwémclﬁé% Ayt are
AL e e A
cysiyeneine, &ycipdntxdicac, eyelahéxaine dsphcemt) qyotqhdkamm oycloheptane,

further su ents Ies of al k ne i.ncl ude
Ccye FF@@&CY@P@PW iepg, &p_sylﬁecta  cxclapgyene, sgfﬂé/xc cadjeae. |
[0033] Li el atﬁm%hgr@ Rlogoty cﬁdrw&yie%@na st@ighP§F br%hél{éﬁ cBhin

represented along with another radical, Tcan
arr@r@r@@) ofé\dommbmtmerboa afaDaslartel) mayt kq/srasytlremé or aar@.allj @2sah@yted

| ene, 5).al kyny] ene or a (C2_3
W@Iq{% 15"{ e%énorﬁld%‘éﬁﬁg% fripdg o I}/Jsal kynyl ené el) t her al one
[O(I?’gr epABRaNL eskanl @RGaivhi &t b@zﬁ@h@& lcafRdicEaih th# @BntRRs @t least one

) al kynyl ene, al kynyl ene or a (4)
cargpyappe d@ublﬁ boab(- Cg{ﬁﬁﬁ?&j@* ‘R Rhevhegein KalR' and R" are cach

-C(=0)-NR-, -C(=0)-NRR, -NR-C(=0)- and/or -NR-C(O)R ,
wherein each R and R are independently hydrogen or a
further substituent. [0043] "Am no" nmeans a nitrogen

nmoi ety having two further substituents where, for

exanpl e, a hydrogen or carbon atomis attached to the
nitrogen. For exanple, representative am no groups

|ncI ude -NH2 -NHCHS, -N(CH3)2, -N1 1((C1 10)a| kyl),

7~ A ~\ AnN I/ AN o, S



aromatic or when fused with one or nore rings forns an

aromatic ring assenbly. If one or nore ring atons is
woeisozsbon (e.g., N, S), the aryl is a heterortlUS2007/087913

(Cx)aryl and (Cx_y)aryl are typically used where X and

Y indicate the nunber of carbon atons in the ring. In

indRpéEdde Ry dr8PhOsH IRALSubstAidhts). ERhihPRE oRAIRES/1 ‘i’t{clude vinyl, allyl,
represented along with another radical, can be

sopeBeiapyNenya heTLO iy & p(r@nyhﬂybuteral (zegletm) amenyl and
theqni(ecﬁg rt1¥ula9 m@oélr%%nt%z‘)%e\él LY elth po?% Fegﬁqsent%&g ong with

Al'one or represen Yal on
andtheliradikal, €arbee((@. 2&)615{):1@5*’1)/& CA 5)@@)1}’21[ ¥(C,. 1@)3(1&@&3&!@2 s)alkenyl or
‘(:C8 aryl., a (C9)aryl or a SClO aryl. [0047
a (t %)%lgﬁlllﬂy Aitem@avelam alesa ey pitherralone aproprgegnted along syithrpmgther

r car bon atons
r m né’g?fﬁe%%’? §E§$ﬁk§{y{lﬁ?é§?§%ﬂg& with substituted
[0035] u nQAﬁ&hyllends edcanstarsagpht at lmmcl(edNRvalemt calMfi8R’ chain having one or

moy?g?{ %t} cq B%g‘?%%ﬁ @S%a@g élg ?%3'7% {dcg %?%Eaaq?quvdenﬂy
hyagﬁga{ & fufthé sahaitﬂerﬁgnwxaagag o?a Ag%alelmauae iRl bafis),

one or nore nitrogen atomns.
prapoas] 78gh w@nsﬂ&nszn 070 87@1Be [I0041B]paBiayaricodo’iphents,

) t ed tiall t ted f d
GGt S HgRGuRRyR e fpd vBEEMBROERA BRTH (a0
alkefyIest, AR 5) alkBﬂlﬂM&‘el @Q@(M} alke@léﬂéeﬁ (@J gaﬁ(eﬁylene ore (Cy3)
represented along with another radical, can
alkemd4m), MW@atwlwyalke@lQIM4@mr @ly@q: graqek)gqsentqi along with another

rad&%er Nat %\yg F) afi'keif% engra} @:éﬁ %Fﬁy% g(rtog%ﬂg Ylene.

[0036pr esatoad” ﬁie@ﬂi@ﬂ%ﬁy@et&ﬁ@idﬁyi‘ ha\t’lﬂgi b €@ther 6ER1 fibs@tuent. The
(Cs) bi cycl oal kyl, a ) bic cloalkr or a

alke&:v 8YHPE 9E1|h6 ar%ym mm@@g]ca eoRiMaty pubsiiies a fused,

[Oq%ﬁy 0@k eﬂﬂ%@ht@d Wﬁéélﬁméaﬂg% 3 yraﬁ\ﬁl% e§aﬂ1r9tred or
east on the rings conprising the asse I's

unsatoatat) aiiph(ltib(l)abwalyh}ivug eyd:haamdf c(aqun) a:bd)my,ajpﬁanally witleone or more

o B S TR BRSO B B s

o>EHa[1§yf1>t)| Ml &k (@&h%ﬁoélﬁylt P%n&/bflﬂltm%&l (S%t h%&h@ﬂ[”) (Cx)alkyl and
|nents |cyc oary er al one

(Cx e)@ﬂ@é @mtemcalbomﬁgd wihicre ¥rod Neindicati th@m,lmbfamf lgerban @tpms in the

chag%ef%% :(gbq)%yloiﬁclgg%é@}lgh%{ﬁ%,vgf‘r%m S between 1 and 6

carﬁbﬁsﬁ(re"gatrhé’tﬁ}lyeth}rh ipfap§l, adpkafyl, buflt frerbudll Q@@ou@ﬂ tert-butyl vinyl,
o resented al ong wt h anot her radi cal, can
ally <§3p

BRSYE] y,gplsqpeng l-botebyle ydutsayl B ‘tmtena(l 2- methylallyl ethynyl,

n
1 L 2GR et a3k ona O Bl 38 el .
as BNyl ], hettgodrplafkgt mdthe ORPOUEchs laawarggt ér trhgohellj satu@sited or
npoI ycacl ic structure where two ring atoms that are

atiphatistdivalens gadical Bayipg ﬂa. mla&ier 9f Homa indigptehenivhen no
atoﬁnsha% Indm éaln§ 'a%%n@Sé%m{: 6 10 %‘? Seo 1% K H%ﬁzyl phenethyl,

aving a glng rmn or bor nane,
1 phemydaﬁhyb )quh@{lfélp&pjz] Iieqhtwyhnetla;ddz-pyedﬂny]nmth}maad dre lbed.hin

par|1|1&1 {)%chg%nt[ts)log ll;l”%gﬁ%rfh%ﬂ Or T al 2 0 \aﬁtl& apother radical,
catf 9@5 E&J\Jgﬁkyl whet, E DK, 20d, Yaftye, aﬁ@qg)oaggd epgdenik 1

hydr ogen or furthér substituents Car bocyc
Altm:_tatngela, rallqg ’sthel eé@neng rgpremtdﬂmhorg it ¢ another radlcal can be a

SRR R 220 60 el

substituent. It is noted that ghe carbonyl radical nmay
be further substituted with a variety of substituents
to formdifferent carbonyl groups including acids,
acid halides, aldehydes, am des, esters, and ketones.
[ 0054] " Car boxy" neans the radical -C(=0)-0- and/or
-C(=0)-0R, wherein Ris



hydrogen or a further substituent. It is noted that

conmpounds of the invention containing carboxy noieties
worenpsioTisiaide protected derivatives thereof, LePCT/Ukm®pB087913

the oxygen is substituted with a protecting group.

Sui tabl e protecting groups for carboxy noieties

[0(]3'88I Udﬁll@/‘?éh%y lunlds§ irfdiQddyd therdngd, fn'é@nsl d i@ﬁnght or branched, saturated
55] "Cyano" neans the radica

or Q@@Bmv@&mmmw dJsztaotrvadwlg Kﬁxla@leéme mylc(CwDa&yylenwan@cally
us wWitdle 9({ d’1ca§ afd rn%t S calit rntaltoar!m!; % HORRG ﬁgreedxample
ffonocycC |cyéf|c or po? cyé1|c ring assEhb
(C ,(&qkylyﬁé ﬁnalulﬁyé mam§lcnhEX-CH.CY @ih@&lnk YJCH?g(Elzt)y ﬂirﬁahylyneu sed
where X and Y indjicate the nunber of carbon ato

(-GHh& HoCRlg- )a@&é%ﬂhylen%ﬁ%%ﬁﬁew(zﬂ:@ blmrwwe&é?%ﬂH - CHCH,- )s
I,
2 PR ORI CHIC BRI e ML ERRER
(-(H{Z%CHZQHZCHQ:O ailcj/th,e lﬁdaﬂlf&pztranulaﬂ ernbdd,lments alkylene,” either alone
or ?o%?%%gé k8 ?mtlthya'@o@%%c SLic6t B 5 Gy HEPPIeyE (Cantiptiae. o
jﬁ glén@ Par Lhaky e SHPRYL BRI, %Ylfeln%{vggldl alk bﬁé}’eéither alone

or r resented al ong’ w't h another r can
or tp@r@el(t@s albng oWl amathk;ytadlcal (ca8bd @) Cyelkpleh&l (Cz)mlkylene or a
C(%@» ;oycloalkyl a (C8-19)cyc|oa|ky| or a
(CYEETICycl oal kyl . Alternatively, "cycloal kyl," either

[(mbp ﬂﬁll%ldé@rrﬁ@aﬁﬁh @ﬁlalghmqarmched anethes oﬁlﬁﬂhtﬁﬁdted @Bphatic
be a (C8)cycloallcyl, a (C6)c Ioalk I, a

rad(l@?‘)@l}f@m@élt«me pageng %}@yk@l byzd dkapible b@d( (ﬁ)ﬁ)@%’lhdend@id (61
Y)a@f g e % azﬂly é%ég%w%igr%%gr cli::)gf 8 %gt l en l{e?g?carbgn atoms in the

un S a
chdin Bsry@dample bc cyslkiEdede imdhdes ymdth}ﬂelfel (ﬁ@}B}E ss:&mukiyne (=CHCHS,),

(Cx | oal d cl oal k |
1sopgp@%/§ e Ge BBV RSB E-YHORC PRt ol HETR B CHr CH.) and
theclﬁ{) gﬁ] L0, %}rﬂb&P n‘glllﬁﬁﬁiﬁﬁ@’l’ ¥ithr A8 ire%%s@ﬁted along with

nts &i ther  al one
anstBgrrediesnlt ezdl lal ao(ltifg zy)fallkblhmxat her, 1r§htklyhdéne g8, 1la)all@hdene a

| AL VUi A S SILEsne o

repk&sentbd %mg%ﬁkéﬂoﬁ{é? radi¥al &R BE 'a‘(@ll)ﬁlkyh&é/tfél Q@bﬂkﬂ%ne or a
either alone or r epr esent ed al ong w th anot er

(Cpaliylidane. can be a (C5)cycl oal kyl ene, a

[0 @g gzéikgﬁ%y iﬁllegaﬁg a sﬁ"g&%&q}éwg% %he gﬁgalg tha& contains at least one
carb6h-0®Y¥E bRk kyhene=Cl 8056 R wBash R s8&ddeadl b)further

i ncl udes any unheal t hy condition of an aninal or part

subishineadf Exmaplichef ebzaylancludsribyyhyprepsellt thh}ﬂétpqunyl 2-
he@ﬁ eﬁ%ﬂ& o8 g%/e Ig p?ﬂtfaf[fﬁlg ?ﬁ%oal&epﬂe ‘dallgﬁllyl oL %tl%e?tafd’ne &? Eéi)resented

ani ma

aloﬁ@ fw&tht eﬁmthéf raglitah chh 8t apg; )03, aF((I§ %dalkyﬂ}@ a @S.9)skenyl, a
rein refers to a ring that is bonded to another ring

(C:t saalkwhoaaé&rﬁ%wlh é\}ﬁeﬁ@tlaelwi ‘@Alemyb” sithe tape or W%?S@nted
| |
aloyf Sl Gt AReal hath b CCDRMETRA OBkl P PRy
[(Nl#ﬂl ﬁ Oﬁﬁﬂqyn&l@ﬂe’ tdmeamsgsstiarphk ud‘galdﬂtedl <i11nalentmgl‘ltdma:lhemd1avmg one or
an acen n rene, naol e enz
moaw%%?r} ﬁaé%O%ﬁaﬁ? hen cr (e FrpBiRCE %ﬂ\aﬂ% 1§ grcBdn qpﬁ@denﬂy

hy S8 ECEBu R s*ﬂ@stﬁ@&iﬂ;{)atli‘%gmpl%@ b hl%&h}‘/leﬁfnb'hﬁé 8fhyne-1,2-diyl,
carbocyclics, heterocyclics, aromtics,

prapened Gadighand the, likendn particulakembgIOes; aiiynylomeZeither alone or
reritRE0 1o Ao e PRI R IR (208 AL 9RL Yk ypytenc, o

that one or nore of the atonms githin the alkyl chain
is a heteroatom |In particular enbodi nents,



12 "heteroal kyl," either alone or represented al ong

W th anot her radical, can be a hetero(Cl_20)al kyl, a

het ero(Cl15) al kyl, a hetero(Cnp)al kyl, a

het er o( Cl15) al kyl , a hetero(CLChIkyI or a

het ero(Ch2)al kyl . Al ternati vel "heteroal kyl " either
(Calobrlsynriencep(Casillonyienonts (4 dayines. Alemahely, calkynylene,”

o AR e By BT SA Sbs2i tomins, o

alkVBRIRAY 61 4 (C,) BikMglehs oOF polycycllc aromati c group
wherei n at Ieast one rlng atom.is

et t
[0042kai rivayde’ meanstbariadigab— G DONR -~ Wﬁﬁo@%{&ﬁﬂ%‘? 1%@% &?0(3} -yAnd/or
-N®C @#gﬁ R Weﬂgﬁ‘ ea%uﬁ aﬂa 5'19tmc!l Qﬁ&e‘ﬁg? hgdrogé’rﬂn‘ £further substituent.
groups aV|ng Ive SI X Tihg wherein
[O(MS] | e&iminotemeansg rtrogen momtyl’i&ivargiamdmihﬂdubﬁ&uents where, for
R PP E ST PO Do AP EESS T G5 G
refr@nlGve %ﬁrﬁ{?ﬁ%%s iAxudé 2¢d,, Nﬁ@{;omwﬂm CNH@(CQ o)Ak, -N((C,.

i nvent'i on | but are’not limted _
10)allsyl)y, eNHiarghy ANH GuateraanyDiadears]),, i-Nohetdroar MI)B aﬂd Wd@ol%tlonally,

theg{;*?gi%lﬁgtgthgm quggéwg Wghév% i oge)élagég %lgl ?ddTrP %ng%ypggfs ingicated
otHewi8 0th6 corhpsturtits b RO PR cohthin@ZOdring Mtbiktds madOhelude

Heteroaryl al so includes, but is not limted to,
prQic@yd: derévagves thenep§ | Suitablomyatectipmetorps fon ampna repistips nclude

dent |
coityh et Bl Tty Wil kbl B BERRET P01 g,

[06443] oadAkfyhalr iimgudes hesrahgablidnydan mhaignalaielg.adogs) edts, rabbits,
nonocyclic heteroaryl or heterocycloal kyl rin Thes
caiieclyerbese sheep.tdatsy ewine, drer.ang dhglike) o P%glanﬁfeﬁ S ‘H&%S and
th% ted to, those derived from benzo[ b] furan,
n b[b]thiophene, benzi m dazol e, i m dazo[ 4, 5-
[0649)y T i“AiroaticUneasal mmety W]Imrem@h@ccﬁmsuﬂupwatomm gake up an
t hi eng[ 3, 2- b] pyrj.di ne, I eno

2 b [
unpR{pGHGd m&:SYSQem, a4 Afyms ing HyRs bl af&%f%ﬁ/ rﬁﬂzed and the total
nuhﬁ;%ﬂy C%Jléc%ns Bga'qtlé'il B24hDe, Aﬂ%‘r&ﬁa@é HifEmaf 89 Bﬁdl‘ﬁ/thkt%é‘ﬁng atoms
qU|no 2|ne ol i soi ndol ¢, i1ndazolc, indolinc,
ardeuly eabhoo Iam,mstmnnabpmchlzlo Icabotnemioomp@xbm atoms (See “heteroaryl”).

bS5 S8 e R AL

arGHhi%o or \ﬂﬁéiinafﬁﬁd with En%IPMBfe‘Hngélf&n% an aromatic rlng assembly If one or
I'mdazo[ 1, 5-c] pyrimdine, pyrrolo[2, 3-b]pyrid

may ringlabfras B-no} p@rbom(m; Np§); thet asylais zhe@}qﬁyﬂ» &Cm)@ryl and (Cx.y)aryl

ar%éfp}cg,lg %.\géd%wg% )5{ z?rﬁi ge cgg%%yhﬁélrngxl[ﬂﬁi[eg gizﬁ%{ pri %Eggls A the ring. In

aﬁYdilPa%‘éhﬂ)bama%n@ﬂ Py, dbiﬂl@er aﬂﬁﬁ'di@ kqiréseﬁteb]amﬂgl vdx&iarﬂﬂher radical, can
pyrrolo[1, 2 é yrim di ne, rrol 05 2-a].pyrim dine,
4

bepgmsm)aﬂyl ® (C2a 8l P4S5- vbéryl,tqr Cazopryh 2 EsapyoF gi(Reraryl.
atlv%h'n earé/ggr tlji](% ‘al gt p?ﬁa%s%&teg%w&%' vpigbr oréﬂ))'}i/’l?ér?g%% F% (‘2an be a

enot enoxaz

(Csjar)"% a (@159335’1@ a (Cﬂd@ﬂ IhaZ(OQDB;rylnlxar(Od)raMto?a@noml ﬁ tand

ridi none. bicyclic gr tric et er oar
l0947dgsf* AT Rk t%ﬁ%l’¥lo o B oo detterd A HFETRS here one
or Sidr %f‘ P{?r@rﬂ&ﬁt f ¥ r%r e Ql Stedih ax%rreﬁlggede\ﬂﬂlx substituted or

cyc cyc eterocyc oal kyl group to
unﬂmbsuhlted mltts géruaenhs (TR mmlﬁawbrd;re@rlb apbRodre temlsmdependently

i.nventi can .be supstituted ut ed
hyBEREER AR NEB R RRT <L o areo Al o 2as PRlpte Sikength
colPPisRERIWEnal 4101 Of\éatrﬁbrﬁ RAY BRE of AdicCdtrog&pdioRe. a
hetero(C _o)aryl, a hetero(C2_13)aryl, a
hetero(C2_6)aryl, a hetero(C3_9Paryl or a
hetero(C5_9)aryI. Al ternatively, "heteroaryl," either
al one or represented along with another radical, can
be a hetero(C3)aryl, a hetero(C4)aryl, a
hetero(C5)aryl, a hetero(C6)aryl., a hetero(CV)aryI a
hetero(Cs)aryI or a hetero(CB)aryI [0063] Fbteroatom

a o o, oyt



[ 0067] "Het erocycl oal kyl " neans cycl oal kyl, as defined
in this Application, provided that one or nore of the
w@r@se7ior M ng the ring is a heteroatom sel ectB/US2007/087913
i ndependently fromN, O, or S. Non-exclusive exanples
of heterocycl oal kyl include piperidyl, 4- 14
[0048] pheBi@ycloél‘kFl”Rﬁéa@é |a@){ﬂurat&i/di‘r1ﬁ|rﬂ1éilyﬂﬂ1|saturated fused, spiro or bridged
per hydropyn-oli zinyl, 1, -dlazaperhydroep|ny|
bicyclae @lilgamembly in paitiicuiaeybodimgntshdityckealkyl A cpsheralons axr
rep?eﬂeg nicd emrtllté%htq anot[hee{r %H*Y]C Il oc%l ‘BX la (Cétf:)‘tglehéfcrloa{i‘kay %CQ; do)blcycloalkyl

ano her

a (C@Ioﬁj’l@(cﬁaﬂ@l oye K©§1o}bYdyCIOQIH3&’t Altenaiivdy,c Y)i‘dy@ﬁ»hﬁ(}yl,’,’ elaher alone or
het er o( G 4cycl oalkyl, ‘a hetero(Cs 9)cy Ioalk%
reppigseRicd elopgayithaiodit kidical.qen be adErpiygloalkyl, a ( obicycloalkyl or a

| oal kyl ," either alone or represented al ong
(Cmﬁfﬁ%gﬁo her radical, can be a hetero(C2)cycl oal kyl, a

[00481 er OBC3 Yoyl Oakdnsla, fusedh epier o icd)eey bicgalid Gy assambly wherein at

eaGgrd o7 G CPBRT R (T ar o e By iy piegtloy! and (Cc
I Y @gfb&@?h@ﬂl whetORGEY mﬂa@@t‘ﬁg Ingﬂllbgﬁ/(l)fe&?oon atoms in the

nmeans cycl ene, as defined in this Application,
bleclmmm@@Bsmhhb' amdeilrecﬂ}n@ttaeh@i totthering. nbl pretddar apehodonents,

« dDb t | ti I
bR hopltE? REE By BPeSourd Hope yi ot el taf bra o
(CJ @nﬁ@eﬁmﬁda @iuqy)gl Ybﬂoﬁry@ﬂlc(ﬁa eNnbicadb&e or £&N  PBiccloaryl.

hetero(C _i Ocy | ene
Alt]e@ta@]vdy(j bl%&gﬂ@{}’é’a ];Kc ¢r@;l@1e 0 represented along with another radical, can

ve FE 61 SRR ENASIR  BGDTRERSY) vy oo o

[0050Et e r‘Bﬁaglh@ ainky hlaﬂ‘emdged tingr aﬁh@ﬂ eheletn fe€p1t@ 8 eing eleht is bonded
al ong w th anot her radical can

to ﬁ@ﬁlterf 6ie39 e HARRAUSABaviae ﬁéw.ca% @tﬁ?}&%‘éﬁc RifpEHEs, where two
rin ShEL N YahABH £ paREineg aftHoFHAGH UGN APLIEK CBRE: 8-

exdledier e)(aﬁ)pcbgscd feathkydnewenponnds ety Ofridicy chgalckylk domeol,

nm#g%g ﬁx %Mggﬁﬁfeﬁ%%@%ﬁ{@ﬁhef L%m Pﬁa#l&%llg% ?Cﬁfge bicyclic

sys@érﬁ%‘}%@so%rﬁﬁrﬁ@h&lefda%@f the target enzyme. [0071]
I mnd" nmeans the radical -CR(=NR) and/or -C(=NR1)-,

[008Er e GatRamnyl”Rhcans ehegadibali- ﬁ)@TéQéNEBhwhprdmy Brangdt awreagh
stitu | somers” neans conpounds

ind{’?ﬁ?rﬁdrgfgtrhf g%‘ﬁ?%%?refnﬁgil%{tgg}g%ﬂ% mul ae but differing in

[00528 NaCbibBc e SR AGR cQon oM dftafontdigthd. atons or in
the arrangenment of their atons in space. |somers that

[04531 f er Cprponrie nmaneﬂng apienl 6= @h@md/oar@ﬁsO)Ra vdseaie Rap ydrogen
or } %II{B%F Sub%{lﬁl %Ee% that%hg Eeﬁ%@}? ?;({léal E}h@tbe%ﬁh&%{lb stituted
I mag es o one anot héer ar er ne

Wlthd]l ‘ﬂﬁ%ifefyl’ mﬁBJtﬁuem fotre dHOirSO RSN INAbuAriecluding acids, acid
nonsuperi nposabl e m nor i mages are terned

halides sl dshyfesy: amides, etiibnAksioNgpt i cal i somers.” A carbon
mb ot icteu
AP, BBy AT, S, PR i
hy(dmgd:reor mﬁmthbnl\ﬂlbemtamtl dtnre motedft]mrt wempbdurals o Hieti 1event10n containing
hirality re of éﬁe two epanti.oneric f

i s
bR migy ettt Beie ST EHGITRG ‘chahe C fyeen is
suﬁshﬁft‘ecp\ﬁ}ﬁh ﬁlibhft@etln%eg%lﬁf QiaabR P8 rb@FEGE CarbBSly 1%01et1es
where 17 is the nunber of chiral centers. Conpounds
lndudeibenmldetthwlomfbhﬂlkal center may exi st as ether an

[od'(;%gi vidual ,.di ast (i?el pryas a m xture of

Past er €61/ L ? Y "astereoneric m xture." Wen
one chiral center is present astereoisoner may be
characterized by the absol ute configuration of that
chiral center. Absolute configuration refers to the
arrangenent in space of the substituents attached to
the chiral center. Enantioners are characterized by
the absolute conflguratlon of the|r chlral centers and

o ' [r— ~ - o o ~ 1



with it in synthetic organic chemstry, i.e., an atom
or group displaceabl e under reaction (e.g.,

w@bdoghzsisrg) conditions. Exanpl es of | eaving groups2007/087913
i nclude, but are not limted to, halo (e.g., F, O, Br
and 1), alkyl (e.g., nethyl and ethyl) and sul fonyl oxy

[0058] O- C?ﬁ@é’lk?lx)fneaﬁﬁ Qaaﬁﬁwrﬁmyéa@amedl@e P&@RRy Uhfaie@Xy
and tosyloxy), thionethyl, thienylo

mO@p%@ﬂl@p‘@mﬁ}bﬁlQﬁ o9lyexslic mngt asaftmblwp K@x)p%ﬁ@lkylm@di(}m)@ycloalkyl
alreI t?l}g ) dsp XSGS eaﬁ%lng )Yyl’ndf‘ca% r{h@ Surat) eof C%I%%n ag'orns 1 %é’ rn%g

on1separa rovi

assafnbm. smﬁaa&ahpl@n(cgb@t:yﬂ@alkﬁmladdae&clﬁplrogszl eﬁclﬁ’[ﬁiﬂﬂl bMpentyl,
the chain of atons directl I|nk|n the two ot

cyqiheay]. cxclpiexgngls Frscyiohespgiemyl, lwa 0[R2 Zlogfiyls @ﬁara%,nt@p 1-yl,
aoqenb il oxlley oyl Wkt R0, Milly RARTR' © 01 &

2-axobeyslbpod 1 thept- Hyh @nd b®i likecofin parvioslac anbd&hnfemﬂsﬁ&;@'clfoakkm,” either
a conblnatl n of ms i ncl udi ng, . for exanp| e arbon,

alope o E?@é%ents epg Wéfﬁ?cﬁns%@ﬁwél 5 De By nBS Eloglksh 3at om

(C§ Bﬁy%&ﬂk% a'(til)%mfﬂdad % @%cleﬂkﬂ%% @UDRLLILMRL S,

| enCi es chain of atons
Alt@emttlfvdym ealoulkgt,” aither p,g),ne AC mpmj;ﬁmtgd ylong withnamother radical, can be

TS NCR T IR e L ——

a(C%P@@ﬁﬁﬁ@ﬁd by R- (L)x R where each L is independently
ected fromthe group consisting of CR'R',0, S, CO

[005F] c_&lmtlomlesﬁzneaaﬁ@ divedenti Segiratagh ey partinNy tnsetusttedior e
mefbpleie, Bruch o pBR G A RSBy e AR R P s

v)dybalkgtdng ate typicRlly dLQ HdlctXaal kyindicarahs nambed drﬂchr,boﬁatorns in
defined above, except where one or nore of the carbon
thegngmassqrablin fyparHeular sybodimants, syeozlkpleas e aitharelpns,igen

rep‘% R4 Qfogﬁtv?{h Sfer ler’éal?' ctan Bel S Cl %%ryggiﬁglg?e{;y cdy further

st tue or exa an oxa refers
(Ci@ngdomayhnaanﬁhhkyﬂQthhmeamCLuandkmMQﬂamhmms and one

6 ) )
<C§5@g€f<{%§x g%@ﬁ@%‘@%g% %ié’?b)\é\@yi% 7 P RlanqQr reprgsenied along with
an&h&%hdlcﬁscéiiﬁfe' ﬁ@%@@!@)\éﬁ(yle%é C@@%&%%ﬁﬁ(y%@ @(Cﬁ@%&%a&fylene a

he carbon atons ormng t chain arc rep aced

(CWICﬂp%layﬂt@n)ﬂl (Cgicyelpslkyleat en) (Clﬁ)cydo@((sﬂ@)l@ R, wherein R

0053 RSB S S HaF R b 5 g e
the®bofakd thchaleh B uni@rthe XS thamOXBE EakA&D BY, koY indi®in€foS medical

to a chain conprising between 1 and 10 carbon atons
or ¥gferine therapyoeliedionbayanimatlotpsthe 1gdy sffeatkyof sheatsrapbie
[0(f5§ Is:: ?f(:llljseeﬁ trlngrAg% % %%%5 I’eefxlgrts B 5 ﬁng%ﬁ%g f’s?cﬁ)%fi&! ‘waanoﬂ{& Rﬁé to

forﬁﬁﬁtcﬁﬁ;bomiaylabmgfallﬁct}hﬁb sﬁuﬂlﬁﬂelvi?hdr@dle\ﬂntgfatﬁnyﬂhﬁt &t ycomfrnon to
substituents to forn1d|fferent 0 groups i ncl udi ng
bot]l]l);g}géﬁgp 1gcQBJg9undat,0>ﬁ|a 9t Chelelt 6}3%9,5]16&;(@;(&18}1) les of common fused

rlngﬁgl?ﬁm% :dg | ,Slq'ag) i% nghﬁﬁmG&l%t Héﬁhllit){re chﬁﬁ)(;l@bflu?dn Bfuran,

in pr epar ng a pharmaceutica
quinohpn snd therlikeh ﬁomm)ugdmlﬁwaig fwsahfies systemstox e sndated, partially

nei t her bi o|.0 al nor ot herwi se undesjrabl.e
satiaiady GSBOBRLES :Rﬁtﬁ gl S REEHGY %telfoaw%%ﬁnﬂéle%e
[00%9 wel Ha@s nﬁBdH?ﬂu&BaéHI&%eb&fohfoaér H&E-

10080] " Phar maceutical |y acceptable salts" means salts

[006f ] cﬂmmﬂﬁé” mﬁattshaékm; asglefined in this Application, provided that one or

more of the atoms within the alkyl chain is a heteroatom. In particular embodiments,

12



i nvention which are pharmaceutically acceptable, as

defi ned above, and which possess the desired
w@b@snoesod ogi cal activity. Such salts include BCI/tS2007/087913

addition salts fornmed with inorganic acids such as

hydrochl oric acid, hydrobromc acid, sulfuric acid,

“hdtbrohlk§1, 2&itHdr e %pf‘k@%sént@@ h@ng i a{naﬁlelr tdiRsal, @hn Ve b h
organi ¢ acids such as acetic acid, prop |on|c aci d,

heuq@)(@nmbaékxdca bcteneépt ialabiye: adlﬁlTQIO((byo‘)B]dimb ﬁthat@éﬁﬁmp)iaﬂm @
a ANYY d.a Gid
e Gy RER FaBBG B ARy, BRI s slong or
représaRtct @loagivelth dndtHed fddicaltda be @Ihfefek(qcfil)all@l AIRBAO((S)alkyl or a
acid, o- (4 hydr oxybenzoyCbenzoi ¢ acid, cinnam c acid,
hetgggiEioriksl aci d, net hanesul foni c acid, ethanesul fonic

d, « a
(0039) . e B1a0RSh SL RO RSyl o polypysticarormatc gror
whpreuhhtdea:sb enzenestohf i©aiheteamitan aﬁd tlepbmhmireesydtboniace carbon.
aci d, %ygnesulfoag ?FId QR%:ésulf n|c aci.d,
Mapogyg!i eEﬁr %P‘Zpszm Pocet ubarg r’i‘@t 8¢ Bosy§ JCATQB e groups
haxghg GobEPLiQ @fn% affhd wherein at least one ring atom is a heteroatorn and the
- et hyl eniebi s( 3- hydr oxy- 2- ene-%-car boxylic aci
rm@%phgmy@pMnmsanwmbanlahennmmemh@hacenbcoammdhymgamnan@edand
cetic ac ur ric oni c
e P s BSoRgnme B G Seler e eroinrh R eoafiftretude.
buSdr€ a6 [EmAEd @, thFMERHved Fondfiaind itlRzblk KiSothiazole, isoxazole,
10081] Phar maceutical |y acceptable salts al so include’
oxgshazelea @20l A, Shpxadisgelc hyiraiic ey rizolrpuridavens, apiidine
e r of; in Nl C1s
pvBP RO T RERRE M RiC ICERAR Rt SAREN 9 D NARRS  also

inchaids, Wb i.’S)/tdit oxiige to E’o@@bﬁﬁbﬁ&fcb@lﬁt&ﬁﬁgs pateasthy itteroaryl ring is
drOX|de al um num hydr oxi de and cal ci um hydr oxi de.

quA% Expite] t}yoaw@a Hidepensiga iy sqlertedidomdbeglioup spsiding of an aryl ring,

LRI oA O R DOy

heteragglloaligl nm@srm«*: eyl (&ndcyn]ﬁlcthieteogmyls tnaludegbut afhieot limited

o, S5 der g ram SRt gigpen Tl BB bebolonmirBidk . iheesS-
c]@rlgﬁ’ﬁp@ifiﬂgzohﬁé‘tthﬂeﬁo [230Y Eflltldlﬂ% theﬂo [‘YB IvepYREABAhicaa ¥

into an i nhibitor accord |ng resent I nventi on.
b]pménpr odoligng, tlmedafzo [heda |y dvesy qmot)hm, wqhmobnfa cphﬂmatzyle

qul\élm8itslag %e[f)gﬁ%t ?nse?g‘ Invl(ia'zgjllgle}j?rcg); éﬁ%brﬁi:? e 1néoalrﬁje génzoxazole

be@@wﬁk@l& SBepdotBfizale, REleo[ 1,ha yrﬁufeoﬁy@ﬁélsg Ppyridine,
dronS|s in vivo to the hy rox conpound. Suitable

1m1é1§z<t[ﬂ§ g AgimifERe, H@ld@m{\bérct]pﬂlmnhm vpidazald. Sr?}]mr@mﬁime

i ROLT5 FLIF, A56E) g L 90 BEL S, ot

c]pS'ﬁHin@yﬂ)}a‘tcﬂG[,S z:-)b]tppndﬁr@tmsxol(ﬁ[agcd]@gﬁmsdlné lplyﬁbRi[E,S-;d]pyrlmldlne
mal eat es, enebi s- b- hydr oxynapht hoat e

pwa%lﬁ{% %Qﬂ%amﬂ% @m%lﬁblt apyaiing. pyralohihd- B]pefrlgiwé%e pyrrolo[1,2-

nz%ﬁgzﬁ'ﬁ 2(#1 t2ea§p &hmfbeg#ié&e f,ongylyéaszme triazo[1,5-a]pyridine,

ptecidoicopainel sanaimftﬂaaem;dlnthmmzw phrmb&n&ené phroraziac) 035
dthe |like. Simlarly, . a co np i.ng . .an

S ORag lobt g e o i SRR b ddaead 2f MAEPyridinone.

ThG aRyeld SArBY HRMRERb A I ﬁngsr&aﬂ b¥ Qttédhe& 'Etﬁth@ PhREt ﬁ@[&ﬁl‘é RRkough

100841" Protected derivatives" nmeans derivati ves of
eltlnem hdbhaterparyl growhiits¢lf ar theantli ayelosikyd cyelogikerd ogheterocycloalkyl

o8 e N R R T L bR o
thensel ves may be active as inhibitors. A
conprehensive list of suitable protecting groups can
be found in T.W Geene, Protecting Goups in Organic
Synthesis, 3rd edition, John Wley & Sons, Inc. 1999.
[0085] "Ri ng" and "ring assenbly" neans a carbocyclic
or a heterocycllc systen1and |ncludes aronatlc and

o oy o s . — s o, o o -



convertible to a hydrogen atom by enzynol ogi cal or
chem cal neans including, but not limted to,
whysorIgsi s and hydrogenol ysis. Exanpl es i ncl urer/us2007/087913
hydrol yzabl e groups, such as acyl groups, groups
havi ng an oxycarbonyl group, am no acid residues,

unRBRhtuEa. 12 phHSISr cribdtimbRR h%ié'rc%ﬂ%rﬂ edliler alone or represented along
trimethylsilyl, tetrahydro-

withiaphthay agdieel shn gk hetgredC. héaryh k éetermcz Beayph éstemf(Ca@wyl a

ne e S SRt S itbonslt HheBRe Bl

repgmuu@d lamg U’dﬁl a&foﬁﬁ% yalaiacrakb QAN |be aﬂreM(OX)aﬁ}aI i)l@éftyﬂo(c4)ary1 a
enzy oxycarb

hetﬁt%@t)wak WH&"PZW%M ramﬁfyp(&wyﬁ Bsigtose pamy pr a hetero(Co)aryl.
t. b

0053, PHBLERRES LAY B MEAMARCRM copfB b Pl s
of hattdatoesiintliede, pet ars @otliditadion oit@geil axggeml updsilhat are
0l GERES e B a e BT Hhead %"é‘t%'nf@i‘“hwﬁgheo%&ew s
att§dh¥d SHo¥ glc%bn Bk BmpRb eﬁha&oat%%&bws@n%dz NI 9.N (Q)=.-0

(argi nine), Asn (asparagine), (aspartic acid Cys
-S(QIySQCé)an aﬁere@ R if hydrogan @ aaiurtugr sublstetue(ﬂm stidi ne) Ile

i_sol A ; 1) 2 CO-. :
0dos ) FHSieREeveloitiof @efisdits oS CBRCHpIAR AL ion
pro%‘id%d(tﬁ’a[t@nb BE norSeT thé 8@khisREthin THY ridd R heRRrédm. FoPexample
ptophan), Tyr (tyrosine), Val (valine), Nva

het@mgya])m%@joallﬁg @s p$vdrn dus ap;él)catrl](m 1|1:]9}p1des but is not hrmted to, 3-aza-
vicy b PRTER Sh Gy PR TE S B o B g

thedfk@u P phrtichldtlembbdisents yme@bﬁlyycﬁd'@kﬂywhbﬂhlm&mﬂ Iélﬁresented
synt hesi s, |nclud|ng acy Isgroug (such as for and
s‘< Ry)jE

alogg é“flg;]l a)nothgf Wd#‘@! 19N 9&15‘96 Xﬁl@%k}(lszugﬁergé 4 14)blcycloalkyl

+ R SERERIN RGBT pIR O REba .
héﬂmbapﬂgdﬁgbtmﬂ&ra$§édu&$ﬁ$aﬂbmQ%npafmu?eﬂwe§M?ﬁ$zznbea
neigrelt nbsr bp kG ne e HBicatpur bbramee PistdRpkes of “such
hetRRRE] C?gf‘eyﬂ%ﬂk?}’&sa Héﬂ&b(‘%?ow%al@lc not linited to,

resi dues of Such peptides “as

[0066HI CFHMemb@mH@q(ICm)l@da@ycl@yl %éqﬁmdan tmaAppsmcanzmeorovided
Ve
il vt b O pE s Rl B8 5P Bl des

het@ﬁmcpﬁ)lﬁéﬁ%ﬁil ds s &l BRI Qi}ﬁ)'ﬁb&tﬁin i861084s9vitat hensmiedd tbhe
form the L-formor mxtures thereof. In addition,

2- W@érﬁw& 4liley derpteredini6ad, teaahsliaiseryndiiayh apgthe like. Tn

! b I

P B o R R s G Ron g MR AR v

andtﬁéﬂ radies], adfn W @hetdro (G, Pb&yclbagyl, dNwaero(al 14)bi\z@t10a1§e,ra,
Thr and Tyr. Peptide.residues havin

hetﬁ@%wﬁbw@oaa}%@ﬁl%ﬁrwﬁw)&&ya@é%eMﬁea@tw ¥ d@&omwlwgyl ”
citi3Galdk O?P%)e%sgm%atalotng%mh ﬁf&l{é&’ &ﬁéa@' LADE %gﬁé&gmb@cﬁﬁryl,

asymetri on a [es of "surt
hetami(ds)pregtloatyi, lillgtegm(@dﬁmylchmbd,dmt&rb@}gyiawyﬂnarﬂl drya
e ed in eptlde synt hesi s, including acyl groups
hmfggéﬁ%ﬁgdP and acetyl), aryl met hyl oxycar bonyl
[00&7PU pSH@t%%H‘cg}cl%ﬁk??’r}ﬁé/a!n@ %?&@iﬂ?@n ¥ d@REd in thls Application, provided
p- ni t robenzyl oxycar bonyl ut oxycar bony| gro%f
thaROMBYTITEOICH 1he atomis forening ke, n@lhehe@mﬁpﬁn egcaéd, independently

Supsti t s "cqgnvertib N, N. ViV

froBEe et P! ORI Shr ey o aRHr OGRS ool 4
Exanpl es of suitable reductivelgy elimnable
hydr ogenol yzabl e groups include, but are not limted
to, arylsulfonyl groups (such as o-tol uenesul fonyl);
nmet hyl groups substituted with phenyl or benzyl oxy
(such as benzyl, trityl and benzyl oxynet hyl);
aryl met hoxycar bonyl groups (such as benzyl oxycar bonyl



[0091] "Therapeutically effective anbunt” neans that
anount whi ch, when adm nistered to an animal for

W e@aniIsy a di sease, is sufficient to effect SRECUS2007/087913
treatnment for the disease. [0092]"Thi 0" denotes
replacenent of an oxygen by a sul fur and includes, but

dl‘%ndl'ﬂt 4 ﬂ&ézﬁ@lt@brrohgﬁyl p&hﬁﬁﬁ)yﬂ%llﬁlﬁ?l @|4Ddhﬁlﬁp9ﬂ19/blfb%pmyl

093] hloa means an al kyl, as defined above,

1 3edaeéq5tyl,vua<éd®xmé apd thedike. dn p@ﬂﬁléul@aﬁrnbwmeofﬁs"lretﬂrmmb)alkyl i
eltﬁeé%}:?%lek Lep Qs%hﬁ%d%{o . eﬁl ano?her Ia 1(':1 Su' h%%egg{b § ceyctl(aaﬁkyl a

rogen or a her Su

hete@{(C ﬁggaymwkylgaa hétem(@;l@)d;&)oaﬂﬁwl a mére((ss oyychalkdyhbina

rising between 1 and 10 carbons and one or nore

he@mngm)cml%%vl Pdgowfivaly; d@éﬁrw.@maik%eﬁﬁ%ertail@eroaaﬂ&@ﬂented
alop iRl no APk Qe Bl p RetcIEL EL ol 2o BYEHRPRE, AbaiB ¢
heteadCoayclomlylbe hétorol G9cycdaublsit ] ethﬁtexd((ilu)d:;lmlcalk;ya,ri ety of

tit to f t . thi
AT A N R RAT R P et e
(0068} OKGH% tyclelQ?éLe” heSRIYBIRA Kk gfé'he A RALG thid®@pdication,

any adm ni stration of a conpoun t he present
pravidedrihdtene andhorqef the eigg member ca(rhzg)n ptoesentdphged hea heteroatom.

di f i ch b )
tn S G O S Bt R SR A el R et alqng with
an@herdh§iphlayant tea lﬁb?étjﬁ(@lqg)}éy@lﬁalﬁﬁ"l@ﬂé QAMRERH@YY)cHblohRGlene, a

di sease, (2) inhibitingt di sease i n an ani nal

heterpg€ - ¢)sy0é®@élesr1¢@1eﬁlﬁ@m§€s @pscriodlyyln@e ettrehqterpalsdnyploghkylene.

Altf% t eve«?%rc H{yﬁ‘e eat%%s aﬁ?rheot%r & I‘ese der/de a%ﬂg \Jith another
ra(ﬁqamlhﬁ) f[’ﬁ&h@ﬂe&&)(ﬁ,z)cwfloalkﬁl)aﬁﬂ%l he(Hr@G(lg)‘tgcloh&ywnS ease in an

IS experiencl

et P ggH bYICRy B GTR(E O BYgIBTIctha tm@é(ggmaealk@lene
Rl Lt G SR R R

[mhﬁbvidHﬁ&h@y@nnamhmeHMMEldaﬂln|t|ons shoul d be
ein en ended in.th se that

Wﬁit he stg ﬁ%g?lfstt PG g ﬁHa@%%ﬁ&néﬁ@EP bl RFggHa5E 0%

inHiBlGb Iede tdiefiCRzy@e Cl al kyl indicates that there is
one carbon atom but does not indicate what are the

[U(Hdbslmmq neansothe tduecat a BOANRY end/oHeGEAR i, wpainkyland R’ are

B Gl g 05 SR tRERHBBAE Ty bo hydrogon of o

[(m‘m t hersomdRShdaHE BEmPAIRUS haVifg RlcAfitAhiodcdd féenflftebut differing
carbon is a heteroatom or cyano. Hence, CF3, CH2CH and

in GREENTe diedestsrPf BondiREoRhPIT (oms diyp Sic agiangragntyf their atoms in

L oo SR ST IR 100 L LS5, SETRELBF e

“stf:ﬂébﬁblﬂnarst’h Sterdossonepy haedrt @dt mirtdr 1ﬂ1ag@sdfeﬁe laadtter e 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 diastercomer or as a mixture
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intended to include the fornul ae optionally having
zero, one or nore double bonds, as exenplified and

WG biwsna79sed ow. 1009811 n addition, atons makiPQI/URR0DTER7913
conmpounds of the present invention are intended to
include all isotopic forms of such atoms. |sotopes, as

of Yia§ercBRIR] Rrmbd & 8 SetcbRRAC Al hay héigoﬂehﬁlrﬁﬁé%ter 1s present a
atom c nunber but different mass numbers.

stega@rsen@r n@x@mh@raatﬁﬁzw yhbaebiolyip Fmﬁgymathnsoé)t{b% @glr@ifcenter

Abs%(lu{ %ﬁﬁura fje erts ri%%le arr S‘gealenﬁﬁﬁs%%%z_%%‘ %%§%ﬁ E}f%%ﬂ?t%;ﬁed to

theTdtiral MENT Eﬁhht[dhw%rmﬁaﬂweﬁ%d byl the emdh@ts cofi@ir&font o their
conpounds t hat be used to inhib

chigal cepfers-and descatbed zwhftféw di§- wag%tscu(% @ieéro.f £ghp.dnpeld @pg Prelog.

Cop R SRl A A T R i

stefdoeli@nistey aﬁd)thheelmraitlcmsoﬂv&@lsorﬂ'dm aierved Elntfownivieind arofe.g., see

| so | ates_to phay t|c 0
A Y%I}CE‘i!i §§g36¥0 GE%HST&XP ]Pr;'rp t‘f‘?lh{% S’ﬁ‘ﬂﬁi’w%céms’qﬁew
vYoaddiobhpn, the present i nventl on relates to nethods and

I nt er nedi at es useful for maki ng the conpounds. '
[0073t t h éLc;avuItEgrpme’ ’smmnsnhw goup enthrtbt atcesing comenhoatdlyaissociated

|t ted that h d ;
withit bRl SRERE SR oy S BERb T TGP Rt gpction
(e. %t aﬁylaﬂﬁ@%h&n@ﬁs t BeansA8Po MELliRS Hrolipdiinkdada st hfwﬁ)t MBited to,

e used to address di sease states associated with

halpHege Fot hdir and b, alkyhtend emsthyh arogNErbwiliongloxy (e.g haesyloxy,

ethgﬁe?stuﬁ&?yllo( I\ %%E en%srmilo}{}/lgx% gﬁclf %gel%x¥)ﬁlﬁgweth¥]f ﬁhleriyloxgr

dﬂﬁwphuiphm@tdxkzytea@htﬂ@phosmd‘x@pmny?l@sp ikeprolondcylespand the
" to a variety of extracellular signals to induce cell

likgji f f erenti ati on and proliferation. The

R M R e e S e S

separeeldmﬁbetambn oeas othdembleaits mem th(at thechhih of atmlrnsf(hlreaﬂy binking the

twq_lof%r 9 Enlo%rtl}as %@géiisolm%r,\}'p lejlg gr)\ mgiv%tg :a?g r@[g& g gflgf -X3), then

theZhdnr #ddshhs islaP1chftixg @tﬂ&\."@ﬁbre A, Ao in @R oIt ihghdRA%ood
protein initiates a three protein kinase cascade,

thasmhe@lhainexfd@m&)caﬁmé fampddvizem arconthimatigh of henisnnandiagpi fay

ki nases Raf-1 and I\/EK],[/Z 'gr VEK1{ 2 Ki nases. = ivb

exding ot BERERT SREY i SHRT Py BUTRRE SR ALy aqionally be

bo@ft to\6Ak &r hiﬂ)@e ﬁﬁb\ﬁﬁt@bﬁt@ aNvaRKcich BIRSE. Byadaitasp RRr shbitdfRgms can
specific ERK threoni ne and tyrosine resi dues, and are

forphipavsel] a/8ag. adeqoydinglal. Byonsieahor R MO OITOKEIQ S Bfome
b 1ER 0 S NR T GRTIR0 K G5B MR AU D o

cadhal tsi 1ﬁdlépaﬁdie§htllyr$elfehied froki tha $eoupaIBRkiSEng @ﬂ@R !Krt, INRir' €0, S, CO,
capabl e §)hosphor yl ati ng ERK (Zhcng, wand GQuan,
CSkC= fgggsO, Opppy thedykenvherggny ﬁ_\f_{qggmo?quj?g) R™, R™ and R™ can be
he RAF/ MEK/ ERK
tak%%% ﬂ-MJnt;Ot %g[% %\/\Sgg&?%t%& ﬁga%sﬁgkﬁtﬁ&ang%sur vi val of many
[00F5Y er SNitlnrmaeans theadicalndNQydi ng, but not limted to

[ﬂq%gﬂ oot F<Of ;i lh&q%%gln%lnq%ﬁan C(ie?fx‘]f%gg]\:)/(g\(% gﬁc’qeﬁt WHGI'G one or more of the
carB6R Qﬂoh{sqgﬁﬁ)llng the]al@l cﬁﬁhq a'r'@f glced %nh(o%ﬁégéh) athab WOR or —OR,

Revi ews: Cancer, 4, For theSe reasons there
whiagesn Beehydrogm cueirfatth@r suhstéu@rs) Kar cjavpleopi erg(€ madalkyl refers to
[imlecule.ﬁ ! lftlg?b i nhi bi t rs of thi s%gathvva%.
a1y G2 Ptee ﬁ&esa Gt A °8%?1‘bo‘lﬂ?o°§ Y PREED AL B

i nvention may al so possess 16




inhibitory activity for other protein kinase famly

menbers and thus may be used to address di sease states
was®eoiwied with these other famly nmenbers. FEryBE$AD7/087913

Structure of MEK2 [0103] Takeda San Di ego, Inc. solved

the crystal structure of MEK2. Know edge of the

[002717Y St DxSIKHC Hafs MRSIKYIS 8ddfhedUbeR, ERRpHREEEDNEbr Id& of the
i nhi bitors provided herein. 101041The overal |

carhpie hfomsdpumiag dic alkd Bk a5¢ wpkiced witbserbionglsgrowes (-C(=0)- or —

C eryed. +Hwo, domai n._pr in kinase f@ld, .consistin
CCOMREPEF S AP TRb BB Sul PR  Psrent RO Rl ly be on
alddByri, Retan] et Alides beitiok acidihaRde. | brexa@piRl 4r5&¢b(C,_o)alkyl refers

primarily of a 13-sheet. The N |obe typically
to & M FQMEDIASIAG befvect b apd 9 garbep peEStaRd oty A METC GgFbonyl groups.

el i ' i es_ Lhepr i indi f
047807  Br ol i LHERF 20 b R, RRHE IR R 1DGRCR By @ furter
sulishieicat. ed ¢cobdihglgcin istoeed thot ooy reklicaPddiy i duralidr yubstituted with a

roducti ve bindin nucl eoti de and substrates, can b
Vaﬁ%ﬁeﬁa&%ﬁuﬁ%ﬁo !EPH%A%F%E ?wre%w&aﬁm %6@5,% 9% afydoxy.
heteaBloSX68RARMyRRYf or mati on when active, but often in

a fol ded-back inactive conformati on that at | east

[0074t t | &Phaymecaitivgalésadchptablet imgeny thafi winich Rhos i or ricparinga

of specific residues.within the A-Loop can helnp. )
phgruagRitica oo Riof it i bl B B R e hinlggically nor
othiHWiads Bnd RRAKE hAd hcRIEHMAL WARh Y RicRbblY f6raF@@Inary use as well as

structural alterations within the CHelix or A Loop.

huexpharALOICMEISR. | nhi bitors and Processes for Making
reaq 5]l1.nq.0 f.lts.aspe t resent
[00;5?5 f’hirl%igeflﬂt cglgy c%e@tg‘tﬁlﬁ (Rt n?eiaﬁé?alts ol'f‘%oglggu 4 gsf tl}@éizesent

enti on Felat ounds are usefu
invieptibrowhieh Sire piarBeueiodl B cogiible Msldefindd dbokoramdadhitihpossess the
present invention conprise. R4R5 | or a ]
de%ﬁ;p#erﬂwplogtﬂab%&t@}tyggv@} saltg anplegteeacid addlifinn ghe formed with
. - TAC i 1 .
nRORCRERLE 2, hyBSRSRLT0L SRl TR SONGIARRLGR i
phadpboge aigh, andnlsd kitd; ogwith oGEBIR7acidSQuckCas adetic NEld; prsBioaitchcid,

e i R LGP LY S EShed aomfe SCPUDe i
lacfi® R8Il Stk 38 cCei CRERThic &34 3N, 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.

[0081] Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic
bases. Acceptable inorganic bases include sodium hydroxide, sodium carbonate,

potassium hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic
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Rl is selected fromthe group consisting of
(C3_12) cycl oal kyl, hetero(C342)cycl oal kyl,

w@ a98228bi cycl oal kyl , hetero(C3_12) bi cycl oal kyPCT/US2007/087913
(C5_12)aryl, hetero(Cmo)aryl, (C9_12)bicycloaryl and
het er o( C4. 12) bi cycl oaryl, each substituted or

baddh sitsdel Hn8 Bimife dhe‘ihal?%fhhﬁﬁ@ Rri€thard] SHS] trdrH&Rimine,
convertible in vivo to hydrogen; R3 is selected from

N-mpidy tpheraprieosnsi the likg of hydrogen, oxy, hydroxy
[O@EI 2?2%?1%}2;0)1(1)9%%%2? c(l)lh({%l)s( glcg S anlﬁiorzl@;trlo Y&%P%S The individual rings
corapiti§ing e pddycytlid Hivg calbld fsad, spisdibif briviing 1(11%& i O) al ky1,

hal o(C110) al kyl, hydr oxy(Cno) al kyl, an1no(ChD%aIkyI

10483} ponbiodte” 3pesnk y compainskthatis agiertible 3 Pt abolically into an

1nh?l%50f{8?%ﬁ él)%}%—t(? | mﬂrf]%sze 1?1%%1&1" Ey lﬁlg:])’:‘(ﬁﬂ’@é Kydhe m%;rblnﬁ)lay not also have
act(xgtﬁ'evihg) ypdoosd d(gllvélglfa R@t ?Edfw; gor example, aI con_lp_oiugd c?rEplilsmg a
hygrax g 3@ P‘éﬁﬂ‘fgﬁ %S@@%i%) \E/WP %l%ﬂ(d%éﬂwé}oj}’%%”’ vivo to
the{@?di%eg?tp%aﬁ@' SYiEIbRAEVdr{ (Hat é}hgbg%nverted in vivo into hydroxy

_12) | oal kyl', hetero(C3-12)cycl oal
coriounti® jimlwlecicotatek ydltrathg tlzmtaj@@h@pbatcy, (tdlrd.;ratek ythalonates, oxalates,

12 | .. het bi | | y
solligREP o B eIyh LU ST BT Mo
bistiIEREk il mﬁhﬁ@ateprg@ﬁﬁﬁ%é fs&Bfonf3s,i - pa@%mta%%@ t he

atomto it is bound forms part of a doubl e bond;
metipnpsyliopptes cynesubiontths bgnzsupsutionatcs t-ieljcoesulipaiteoyen,

o B A SRS R AR s «
copy gl doaipyisingaui antine Soup hadykyl alminister@ldsfagnafitieihat is converted

am do, . (G -l1o0)al kyl am do, imno, sulfonyl, sulfinyl,
by bsojyaisid vivora s sy amn@wundhydr oxy(CL_10)al kyl ,

A ggg%? %d%%slﬁﬁ *;?{%X @%ﬁg{r% éf i%lglgﬂrls( ilnl \:Vthh a reactive site

or st.els farenylb ¢t wifh pdokeyting E61pd Ol)’mm&ldl@ehvatlves are useful in the

i m L. q)al kyl, cl oal k kyl,
pre{prén{aggé O@Ih%a 18 éhgwgé%%@)bgagg e anPWg{t%S yIAosoépmﬁlpenswe
hstrkﬁ{sﬁfté})(l%ro!&}lﬁg Bhduf ?g-ceﬁ) & f&‘ﬁhd in T.W. Greene, Protecting Groups in

2) bi cycl oaryl
OFB@tleﬂlﬂ(l‘wlSlzydoﬁ?(hW dahtryW( @y 85)331113(;{& 1999.

0B8] o7 oy 134 Sy Rl TG §5RBp L g pgieroeyetic system and

incdRfes hRffasié 2hB hex-atR@dtie)s steﬁlQS 183 aysydm cdiebemenddyeliamydyclic or
(C9.12)bicycloaryl and hetero(C4_ 12)b|1%cloaryl each

polyayalici thyeddition. fankiaxaiciandpetycy gicovsiged pandirigualgings

t ornms part

cof PR SIRD SOR MO RS Suldof Fiiid L ol
[0086NSi SSubjectOhindykioge incl@dey hutgal, axy-hutah bomyhalx Ye.g., dogs,

al kox aryl oxy, heteroaryl oxy, carbonyl xycarbonl
catgyrFp bRy, %ec%)ham@usa?ﬁpn goats MRS AT aend thadike) anglmopﬂﬁ%mmals (e.g.,
bngylé C110) al kyl', hal o(C110) al kyl,

car onyI _3)al kyl, thiocarbonyI(Cl_s)aIkyI,
[0080] f ofiyl{sGineB) ainkyitiblestolydrogkd @nyiad’kykansamiy geoup that is

cm%v%ltg%al k%jf(ggl qr{nwr‘g(?%%ﬁéz}léy%g,lpglcal or chemical means including, but not

i in | za uch a
lnﬂt‘ggg glg%}rl,%s%s) &Mq{y@%%éﬂd)lér%_ﬁ)éﬁ%ﬁég clcgl;d}ré hﬁrg}ol_}l' Ql)e%&)ﬂs such as

ac graie( greuaszl)amngml wacyrboil gBup, kiviino acu%/ residues, peptld)é remdues

oGRSty S b SRSl bfphosoviyt, and he e
(C512)aryl, hetero(Cm)aryl, (9_12)bicycloaryl and
hetero(C442)bicycIoaryI, each substituted or

unsubstituted, or R5 and R4 are taken together to form

a substituted or unsubstituted ring, provided that R5

is absent when the atomto which it is bound forns

part of a double bond R6 and R7 are each

o T | o e e Y



R8 is selected fromthe group consisting of hydrogen,
oxy, hydroxy, carbonyl oxy, (Cl_10)al koxy,
w@ e8aeas Yl oxy, hetero(Cno)ar Yl oxy, carbonyl,PCT/US2007/087913
oxycar bonyl, am no, (Cnp)al kyl am no, sulfonam de,
i mno, sul fonyl sul finyl, (C _10)alkyl,

Exhapré 6F ad(ﬂé%ﬁiugy incldﬂﬁé%@%ﬂ(&%tyl Ochﬁhgﬂbb@et 1, and tlhe like. Examples of

car bonyl t Hi ocarbonyl (G do) al k

grosipb havipg erme})carhowygrgup frichyde (ectlmﬁfyaark%yl t(@ﬁ@?yazr@anklﬂ(CHs)SC-
OGS BN o ST PP B AP Ul Ry o

tolﬁ@ie&lflﬁ{n@}l)eﬂh@iy&fa}’do&@ﬂ, abqd eeMiKe, Exarnples of suitable amino acid residucs
C9_12) bi cydoaryl (G 4al kyl ,
éllﬁé{l@mi Qgsyju@? gproggr%nﬁ(a@gnq;?caqi Rﬁwdues that are protected with a

prﬁ%ﬂgl? %Erogg lag%:agléll(??ﬁla' ?%s%x%%%%lﬁlﬁ%lyc t ax 1&0}} Ilmmted to, residues of
Gln @lwim@(ﬁl_aﬁ(ﬁ)alnmeyCH@@HKNH_Q)(I(E&]A&ge(agghmne) Asn &asparagine) Asp
RSSO S o o
(1eH61§éJ Qéﬁg)&éﬁ@i{zc@mﬁzﬁ bfst(l;lsiﬁe) | 9l ARRBN b

omto whichit ornms part of a dou Ie bond
(pl{eﬁil@@}ﬂm) 'ci’m@(mehn@)rf&@c(ismi,,ThWEIKraonmebzﬂfrpl(‘symOphahh Tyr

v BRS ot P RB ol T mardintarbhge (P AEdo N Hrofhe), 5-

Hyp(ﬁﬁﬁd}bxyelﬁ%igﬂt Oa(deRiMAd):Rd B-ARL HRARP1ds 6 0@ldble pidtecting groups

anot Iment, MEK inhibitors of the present

1nc|lmi‘¢éms|e(§yp1@qj}ymm@@yedm peptide syntResiRgopuding acyl groups (such as
formyl and acetyl), arylmethyloxycarbonyl groups (such as benzyloxycarbonyl and p-
nitrobenzyloxycarbonyl), t-butoxycarbonyl groups [(CHz);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
residues of Ala, Leu, Phe, Trp, Nva, Val, Met, Ser, Lys, Thr and Tyr. Peptide residues
having an asymmetric carbon atom include peptide residues having one or more
constituent amino acid residues having an asymmetric carbon atom. Examples of suitable
amino acid 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. Other examples of substituents “convertible to hydrogen in vivo”
include reductively eliminable hydrogenolyzable groups. Examples of suitable
reductively eliminable hydrogenolyzable groups include, but are not limited to,

arylsulfonyl groups (such as o-toluenesulfonyl); methyl groups substituted with phenyl or
19



1111111 c;: X2 1 RAR5 wherein Rg is selected fromthe
group consi sting of hydrogen, (Cl110)al kyl,
hal o( C110) al kyl, carbonyl (C 1_3)al kyl, thiocarbonyl (C
3)al kyl, sulfonyl (C 1_3)al kyl, sulfinyl (Cl. 3)alicyl,
am no (C140) al kyl, imno(Cl 3) al kyl ,

ber(z&B)xyZ);W(ﬂsd»anm,l t(‘lm agyl bpm@)yﬂ_oxymethyl) arylmethoxycarbonyl groups

oal k 0) al kyl
(s“ﬁg f’%‘%%ﬂ"(ﬁ%rgé‘}yilag Py‘“{tgb?‘yl% V aéggr“;/?{l)( %]&53 Z| k§| ,
hal'@ ErfVefHokBeakBar3il gyciipd aduch ég,ﬁgﬁ)-ﬂicmdroethoxycarbonyl and p-
12) cycl oal kyl , hetero(C312) cycl oal kyl

loc(oghomga@bw& oal kyl, het ero(C342) bi cycl oal kyl ,
(0ssy . 2Bkl el 326 Sl Al i erde) b U BREi<#Bonly

Bi cycC oary eac tut ed
hytiiogeib sibistitiertd thlbﬁgli)&]ahllab]a valentiee (unsuitwmtctbm malyHEkrther comprise
on;: Byh ;n?_);[é 1%;“5- Ofrpéﬂ%%uggtﬁtslgn% thlr(?l}/g natvlal?%le va nmes (subs? {}.Ilted) '‘that are
not otherwise specified by the name of the given moiety. For example, isopropyl is an
example of an ethylene moiety that is substituted by -CHs. 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.10)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, (Ci.ip)alkoxy,
(Ca.12)aryloxy, hetero(Ci.o)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci1.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.10)alkyl, halo(C;.jg)alkyl,
hydroxy(C).10)alkyl, carbonyl(C;.jo)alkyl, thiocarbonyl(C.i)alkyl, sulfonyl(Ci.io)alkyl,
sulfinyl(Cj.10)alkyl, (C).10)azaalkyl, imino(C;.ip)alkyl, (Cs.12)cycloalkyl(Cys)alkyl,
hetero(Cs.12)cycloalkyl(Cy_j0)alkyl, aryl(Ci.10)alkyl, hetero(Cy.10)aryl(C,.s)alkyl,
(Co.12)bicycloaryl(C.s)alkyl, hetero(Cs.i2)bicycloaryl(Ci.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.iz)bicycloalkyl, (Cs.12)aryl,
hetero(C).jg)aryl, (Co.12)bicycloaryl and hetero(Cs.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, (Ci.i0)alkoxy, (Cs.12)aryloxy,
hetero(Cy.jp)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino, (Ci.ip)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci.10)alkyl, halo(C.i0)alkyl, hydroxy(C,.i0)alkyl,
carbonyl(C;.10)alkyl, thiocarbonyl(C;.10)alkyl, sulfonyl(C;.j0)alkyl, sulfinyl(C;.10)alkyl,
(C1.10)azaalkyl, imino(C;.jo)alkyl, (Cs.12)cycloalkyl(Cis)alkyl,
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wherein L is absent or a linker providing 1, 2, 3, 4,

5 or 6 atom separation between the atons to which L is
attached, wherein the atons of the |inker providing

t he separation are selected fromthe group consisting

of carbon, nitro and sul fur; and R10 is

he@m(@etzwcl‘qﬁ ( eo)@kblupr}’ @msq)@lkylnbetéﬂo(ﬁyld}a@d@i s)akkylo,

B SRS Bt D RO 6t Rk
he(09¢dylRail, (B9 Msicyd QA atrb(:apbingsloskky, 00apag,

heme&@q @iarxbfgmdb’icy%@&;% 3%9 he(f%%nfmy sy,
[0 @;} ?Caépfgﬁ@ﬂ %@?‘E)‘@ $¥fical S0 H)GrL@o }@% Whét¥ih R is hydrogen or a

i ny amno(ll)alky
funt}mr Isolﬁsﬁltuea) alt kwﬂqtcd 63t thy sylcﬁhyhﬁﬂrphl(my 5€) futtogt substituted with a

vala?t%o(f @gbsilmeg}sl&?fl" @{é{e&ég}%ﬁ% grey pﬁg}}u’img sulfinic acids,

(i el bty @aex! Add subtb@idey!
hetero 8 12) bi cycl oaryl (G 5)a| kyl ,

[0G%03 12‘)Su§fc1h)d’ém¢yms thiy eacbcp (SQZ ﬁ2§/@yc$@aRk y}]herem R is hydrogen or a

I 4 ,
rute sSSP gt el o T b TR AEG shpinggg witha
vaRelyRIr eefituleRdsitb Gored @ﬁfeyelxt s@lfR] grolps inclidat sotfonic acids,
unsubst ituted. [0110]In still a further enbodi nment,

Sulfﬂl@rﬁlldhﬂ, bulfanets esters, lgad puléansht i nvention conprise: LON
wrhedher el r i
1089115 pheidBiEafty b i@ A Shedds Haf ERO AL st
adiiistered t an ahindt fiadreatiig b diseasehis saffivit af effdve sudhrikeatment for
providing the separation are selected fromthe group
thedisedset i ng of carbon, oxygen, nitrogen, and sul fur;

wﬁ% g\'g*gr}]]fo ?%hzi%feg, %@fh@hﬁal o 5%85 o) §+1§fr aRd irfudes, but is not

hrmaerdatomSR(, S-3ndl =|ﬂ/d:qntetlimng gecupsny| ( CL. 3) al kyl ,
S 5y 28 Fq{atky? ) 8K lgl ;%ﬂ %)ﬁﬁ’lc(} al?c?vel é%ept vehere one or more of the

YRR oKk KL S blreplaced with sulfur atoms (-S- or ~S-R, wh
calf1eter 1%%?ycl ngﬁﬁ r%pgcekym o E ) B ey Whereln

R fsd'f}drmnyvlr @ Qfrtltey ahb@ﬂmen()cgon gaaamdy,cﬂ (G- (oizlk e yefieisyp a chain

copBESIREHIEGL 4 10 Gt sidaRd 35 it sylf pms.

1 297t ShAloR @ Kibans RS BEREICIAZE R e @ R, wherein R i
[06%12 g?ly(?ai 09 ero(agl:i 10) aryICtA(( Cg4%§lb| gﬂmryﬁv gﬁlg N

hydemn @(r a:zfurﬂm) lsuhsyl@le@ar K is naset thakthp shipeageeny! gmdical may be further
S HETHRT P Gt ALl o S R oS
thioacids, thioamides, thioesters, and thioketones.
[0095]  “Treatment” or “treating” means any administration of a compound of the
present invention and includes:

(H preventing the disease from occurring in an animal which may be
- predisposed to the disease but does not yet experience or display the pathology or
symptomatology of the disease,

2) inhibiting the disease in an animal that is experiencing or displaying the
pathology or symptomatology of the diseased (i.e., arresting further development of the
pathology and/or symptomatology), or
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0 p, RRR1 (CR 12R13)n O -~. Xtr I, 1i X3.c. R4R5

wherein n is selected fromthe group consisting of 1,
W@2008/079814 5 and 6; 1i.11 is selected fromthe RBCDUL2007/087913

consi sting of hydrogen, (Cl1_10)al kyl,

hal o( C1. 10) al kyl , car bonyl (C13) al kyl ,

Ui pnar bomiéGhnSitaldichse HuhfLaml (L
sul nyl (Q%% lé D'%'?h% df%n?enlo ( é 1) al &%X@H‘ié’ﬂcmg or dlsplaymg the

patheiogp pmymptamwlogy(thq@ywdbélewq\(emngymma&wpﬂogy and/or

S g S{a%’(l 12) cycl oal kyl (Cl.5)al kyl, aryl (G _10)al kyl ,
YR Ttoerooar (Cl 5)al kyl, (C9_12) bi cycl oaryl (CL. 5) al kyl,
[0096] er &(iCBottd iibiegyel to aﬂ)df tHeldeBinalony provided herein that the definitions
(C3.12)cycl oal kyl, hetero(C3.12) cycl oal k
shquishba pgsprofed) ehe]pﬂ OpCh @@@qddpm@}lﬁﬁ giciug: ﬁpwbstltuents beyond
) r
tho%g:?p gr'z %% %&Jiqlgl%@, gcg %ﬁ&ge‘?\gﬁ hlkaéﬁalc%%% H{C?‘E WREORNE cAB8n atom
butudves het intichtedvhanme the ﬂlﬂStlﬂﬁﬂ:ﬂS an dhdRIBbarsatomd éﬁmnd er(Ch alkyl

cor?lgll‘lseecs:tn?e?h;lr(zo em -télf 3) %Sr \gvlé as &ﬂﬁ{t' IW ereo lf{ IQ}/ (P ﬂemay cach
independently be hydrogen or a further substituent where the atom attached to the carbon
is a heteroatom or cyano. Hence, CF3;, CH,OH and CH,CN, for example, are all
(Cp)alkyls. Similarly, terms such as alkylamino and the like comprise dialkylamino and
the like.

[0097] A compound having a formula that is represented with a dashed bond is
intended to include the formulae optionally having zero, one or more double bonds, as

exemplified and shown below:
A

F/ \\\IB

A

represents
F/A\B F/A%B F/A\B F/A%B F4A\B
L\D/Cl’, l\D/Cl’, l\D/U’, L\D4C|’, L% /|C|’,etc'

[0098] In addition, atoms making up the compounds of the present invention are
intended to include all isotopic forms of such atoms. Isotopes, as used herein, include
those atoms having the same atomic number but different mass numbers. By way of
general example and without limitation, isotopes of hydrogen include tritium and

deuterium, and isotopes of carbon include *C and "C.

DETAILED DESCRIPTION OF THE INVENTION
[0099]  The present invention relates to compounds that may be used to inhibit

Mitogen-Activated Protein Kinases (referred to herein as MEK) and, in particular,
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hal o, nitro, cyano, thio, oxy, hydroxy, carbonyl oxy,

al koxy, aryl oxy, heteroaryl oxy, carbonyl, oxycarbonyl,
wapiosoreibonyl , am no, (G _Io)al kyl am no, sul f BCEIEH07/087913

i mno, sulfonyl, sulfinyl, (C110)al kyl,

hal o( C1_10) al kyl, carbonyl1(Cl. 3)al ky1,

MA PK Qg mﬁﬁéle (1 efé?ﬁé?& tK)h'ereu§ W Sﬁg/ﬂngWERK Kinase 2
SU|flnﬁg alk¥( amno (C1_10)alk

(refamed 6¢ e@)a@MﬁKZ (33 n@@ymvsammalecaelasgsdplpyarmaceuncal

cof Bt DB TR Bt FuSH i B RO Wpjadaicion

th&}ﬁé&hﬂ]ﬁl@&ltﬂo%)rbla&y% ﬁl@fhy)lié @id mdxhkstihtes useful for making the
(C3_12)cycl oal kyl, hetero(C3_12)cycl oal kyl,
cor(lpgmiig) Bighes| BaPRepENt IBeanEpn (TEcs ) BEhgds @&sm said compounds. It

s KERERA RS bl B BB (RADR PR b0l ot

meurterdsithd slitlmjproteﬁifaﬂillyl’andl‘tbmdmay berbeditoreddressMd€ase states
resent invention COﬂ'prl Se: ---

At v e qtﬁerlfa RIIY &bty | RaRS wher oi

[0100] MEK belongs to the protein kinase family of enzymes. The mitogen-activated
protein kinase (MAPK) pathways are evolutionarily conserved from yeast to man and
respond to a variety of extracellular signals to induce cell differentiation and proliferation.
The extracellular-regulated kinase (ERK) cascade is one of three major MAPK signaling
pathways and is the predominant cascade that controls cell proliferation, migration,
division, and differentiation (Schaeffer, H. J., and Weber, M. J. (1999) Mol. Cell. Biol. 19,
2435-2444). In this pathway, binding of GTP to the Ras protein initiates a three protein
kinase cascade, which leads to ERK activation through the intervening 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
acid sequence similarity, particularly in their kinase domains, and both are capable of
phosphorylating ERK (Zheng, C-F., and Guan, K. (1993) J. Biol. Chem. 268, 11435-
11439).

[0101]  Multiple studies have linked the RAF/MEK/ERK signaling pathway to the
growth and survival of many diverse human tumors including, but not limited to cancers
of the colon, pancreas ovaries, and non-small-cell lung cancers (reviewed in: Sebolt-
Leopold, J.S. and Herrera R. (2004) Nature Reviews: Cancer, 4, 937-947). For these
reasons there has been considerable interest in developing small molecule pharmaceutical
inhibitors of this pathway.

[0102] It is noted that the compounds of the present invention may also possess
inhibitory activity for other protein kinase family members and thus may be used to

address discase states associated with these other family members.
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mis selected fromthe group consisting of 0, 1, 2, 3,

4 and 5; and each Rl14 is independently selected from
wa b®sgrsup consi sting of hydrogen, hal o, nitroPCTYS2007/087913

thi o, oxy, hydroxy, carbonyl oxy, alkoxy, aryl oxy,

het er oaryl oxy, carbonyl, oxycarbonyl, am nocarbonyl,
Cr?ﬂhpgﬁruéﬁl&$ﬁmkx| am no, sul fonam do, imno,

fonyl, sulfinyl, (Cl10)al kyl, halo(Cl_10)al k)[/<l1

[ﬂl&él bo 9kqd@§a3)mpwlnc solved thelsoypial (smictal)eaﬂk\gl K2. Knowledge of
thesc%lylsft%(?}/ru{/tkl%e]—\%gsﬁl%%%no %llg%gﬂen(%]% O‘flﬁ?eallﬂll( Yitors %%V%)ed herein.
[0109B_1The yodrak bikchitéstlreDf @KYIEK proteins resernbles the conserved, two

het ero( C3_12) cycl oal kyl (C1_5) al kyl , yl (G _10) al kyl
domaingretgmiipee glyiacqqﬂstmg cba @%%@émlwwymeﬁe@aﬁwf an o.-

hely Cégg §18>;18% %gw@gf%ﬁgélﬁ?%g%%sﬁ %sgﬁﬂ BQWQ y of a B-sheet. The N-
lob(egplé-aapa}bdo%’a%soﬁélﬁé’lb - lli@fx%l%eg?’thé- &Qﬂr&ly&lcoﬁélﬁwvhlclh 1nﬂudences the

hetero(CQ _to)aryl, (C9_12)bicycloary
prddattevedz(lﬁmmg 2y bucégcﬂﬁi@amythe acﬁa@hegumat/huthjtsddcamcd at the cleft between

nsupstitute or two R14. are take her t form a
the i St o YR BTk T YOG 2B FhPrTes Sl be

defaéi®hot 7R i VR L%KOIl ﬂtL t Qhﬁh(ﬁ int ddE&XRMASE Bdnformation
I nvention conprise: [1T11 X5 -X3X2 R4R5
wham e¢teicnbut(often an arﬁddﬂkhmckan@ct@acﬁhnﬁortd@tmd@trﬂt llgast partlally

oo IR b B RRDRR DSy s B hOHGT h Rgp cam

helprsydbaioy th@dtiee Qs dlded h‘onf@ﬁﬁeﬁﬁ)‘ﬂy |Conﬁﬁ(\/ﬁ3 Rinb&@Mhibitory mechanisms
am nocar bonyl, am no, (Cl.40)al kyl am no, sul fonam do,

tymioallydareet fishuyal altgr@twmn\ynhm(t Ctylix gyt Loop.
hal o( C110) al kyl , carbonyl (C1L_3) al kyl,
t hi ocar bonyl (C1. 3) al kyl, sul fonyl (C1_3)al kyl,
MEKI fandydr(MEK?) Iaihkbii‘.ors aﬁdrﬂroé@iesllﬁi Mihg Thereof
|mnoC13faIkI ~12)c cloalkll(ao 5)al k

[0108] S&E?% reggpt gl)vgqltm relatesTo cornpounds that are useful
as MEK inhlbltors. In one embodiment, MEK inhibitors of the present invention
comprise:
o Rz\N ~Ri
Ra )J\ JA\
Xi X

or a polymorph, solvate, ester, tautomer, enantiomer, pharmaceutically acceptable

salt or prodrug thereof, wherein

X; and X; are each independently selected from the group consisting of CRsR7,
CO, CS and NRg;

X3 and X4 are each independently selected from the group consisting of CR7 and
N;

Xs 1s selected from the group consisting of CRgR7, CS and NRg;
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het eroaryl (C _5)al kyl, (C9-0bicycloaryl (Ci.$)alkyl,
het er o( C3_12) bi cycloaryl (Cl.5)al kyl, (C312)cycl oal kyl,
het ero( C3_12) cycl oal kyl, (C9., 2)bi cycl oal kyl ,

het er o( C3_12) bi cycI oal kyl, (C5_12)aryl,

hetero(Cl_1 (C9 12) bi cycl oaryl and

het &1d% 84601@; Wem gmwy Ponsae%séla of (fpslcyeipalylor

unsubst | bigtagc, ngéyl;fdal 1€, 58 Ven%éi@ﬂkﬁ“i*?é?&‘og@ﬂ&)bicy@%alkyl

I nhi bitors res I on co
'ON. | Y ’§C5 B')a?ﬁZhetmN(C; l:o)ar).(l (Co. lz)blc(yél])dl)yhamﬂ I ( CR12R13) n
X5 hete%& 12)blcjfc'1§<izylp\|ﬁpqh| suhgf%te%&pxéﬁﬁhstlm 110

Rz is hydrogen or a substituent convertible in vivo to hydrogen;

R; is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, hydroxyalkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(C1.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,.i0)alkyl,
halo(Cj.10)alkyl, hydroxy(Ci.ip)alkyl, amino(C;.jp)alkyl,
carbonyl(C;.3)alkyl, thiocarbonyl(C,.3)alkyl, sulfonyl(C;.3)alkyl,
sulfinyl(C).3)alkyl, amino (Ci.jg)alkyl, imino(Cj.)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(Cy.s)alkyl,
aryl(Cj.1p)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy_s)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(Cy_jg)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, provided that
R; is absent when the atom to which it is bound forms part of a double
bond;

R, is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
(C)-10)alkoxy, (Ca.12)aryloxy, hetero(Cj.io)aryloxy, carbonyl, oxycarbonyl,
amino, (Cy.jo)alkylamino, sulfonamido, amido, (Ci.ig)alkylamido, imino,
sulfonyl, sulfinyl, (C;.jp)alkyl, halo(C,.jp)alkyl, hydroxy(Ci.io)alkyl,
amido(Cj.10)alkyl, carbonyl(C,.jo)alkyl, thiocarbonyl(C,.10)alkyl,
sulfonyl(C.10)alkyl, sulfinyl(C,.10)alkyl, (Ci.10)azaalkyl, imino(C,.io)alkyl,
(Cs.12)cycloalkyl(C.s)alkyl, hetero(Cs.i2)cycloalkyl(Ci.10)alkyl,
aryl(Cy.j0)alkyl, hetero(C,.10)aryl(Ci.s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cs.12)bicycloaryl(C;.s)alkyl, hetero(Ci.i0)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.jp)aryl, (Co.12)bicycloaryl and
hetero(Cj.2)bicycloaryl, each substituted or unsubstituted, provided that R4

is absent when the atom to which it is bound forms part of a double bond;
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mis selected fromthe group consisting of 0, 1, 2,

3,4 and 5; n is selected fromthe group consisting of

1, 2, 3, 4, 5 and 6; R11 is selected fromthe group

consi st ng of hydr ogen (C110) al kyl, hal o(C, _10) al kyl ,

car bony I al kyl , thiocarbon I(Cl 3) al kyl

sul fl%mw @tects e groslnwmsmyllnee zéragmpxyadmd%y carbonyloxy,

(C1-10) al l P'i(ogg,( tegﬁ%(r?‘olﬁw carbonyl, oxycarbonyl, amino,

(C312) cyc 0A ky
het er o( C3C12)atkyhmirbl yil fofhmEdeairkinbo, sufonyl, Sl fi6Yla(Gyib)alkyl,

et o o OEAS bige A RERaR I peab ey

het er o( C3ufk2aANE| 3%@ du 1ﬁﬂﬁ§:é}%)l@1%h@@b}%aﬂkyl 1m1nc¢C1 3)alkyl,

hetero( C3_12)bi cycl oa 12)aryl, hetero(
(C912) bi c(SEeizW!dallaﬁ(@lh)aﬂ@i d(emm)wioadiaﬂgﬂl s)adiedhn

bstit ut t ut d
 hoependditi oS ARIHTC L AEREY (BN By Do
hydr ogen hefabh(@s. lg)bfrcpéloargh(@mgal Zh (0., 0¥¥loalkyr oxy,

car bonyl oxy, al koxy, eteroarxloxy carbonyl

oxycar bo ﬁytero(élnlﬁmaﬂﬁﬁ y(IC9 léhilcmioal{(!'ll gl Ry igyslpalkyl,

nal of c1165 a7 Merd R (Golbgibhry b ©) 21 07

t hi ocar beetér& Jﬁbﬁy&yhyl sl subytithed .or Bhaibktytuted, or Rs and Ry are
sulfinyl(G _3)alkyl, amno (Cl _10)al kyl
i ni no( CL {3l tkgﬁther(t@ﬁo@za bt lmd@rwp@bsié}mdm& provided that Rs

het

et er oar it {ERALFHARHE kbl URRIAL bodidopttpars i fible bond;
het eRnAR ;12 Edchyindepanddn(iCiselsytad Kpin the group consisting of hydrogen,
SO AR08 syt i,
(C5_12) i égqgmgﬁ 5@:(&@%&%%&& lmﬁr@sﬂ;?ar@l GUE9RNE|. lo?dlﬂw

het er o( i cycloaryl, each subsfitutéd or

unsubst i thate@;.-19aiklylecarborl( i plkyidbivsatieny(§1-9edkdet ed

2 ; g nmot he rﬁ%go u )@ g(@ 39 zﬁb Qt 'ﬁ}ﬂ 511.‘51@%%%%%@ %1}29@@ Malﬁ&lt {n%ho(C 1-3)alkyl,

aryl oxy, (@‘?“?éﬁ% yqecyl )Wt&)wﬁéfb(csqm%lbémﬂy(@ s)alky1

am nocar bon kyl am no, sulf
i m no, stﬂrf’léﬂyio)allg{h,l hqtqryqtryl(@@mb:yb|((€ylz)blcycloaryl(C1 5)a1kyl

hal o( Cl14

t hi oc(:ar b%ﬁri’ 8 ‘@?lcp’ﬁ u15)ra§2r?€’1(?¥j‘22% al al1<l§71’

sul fi nyl (eler |,mydoaammp:g(lgbwyel)oalk&y Ihetero(Cs.12)bicycloalkyl,
i mno(C, _3)al kyl, C3120%(l:cloalkl(C15alkl

Eeter o( CICs.2)wyb heteralfFi (Qyh (Gi-lhicyclaayliaed 10) al kyl |
5
ey | B

(C3-12) cmslt@ﬂbggther tbdoren o 6@ tiiR¢dyrcimsabdtipbted ring, provided that R,
(C9_12) bi cycl oal het er o( .2) i c oal kyl, .3
(C512) aryﬁ Foieet whey a&f’équwﬁvcfb?f%?y%cf {?%v@w%wf A Gpgple bond;

and

Rg is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (Cs.12)aryloxy, hetero(Cy.jo)aryloxy, carbonyl, oxycarbonyl,
amino, (C).jo)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci-10)alkyl, halo(Cy._jp)alkyl, hydroxy(Ci.ig)alkyl, carbonyl(C;.jg)alkyl,
thiocarbonyl(C,.1g)alkyl, sulfonyl(Ci.1p)alkyl, sulfinyl(Ci.i0)alkyl,
(Ci.10)azaalkyl, imino(C;.1p)alkyl, (Cs.12)cycloalkyl(C;.s)alkyl,
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hetero(C4_12) bi cycl oaryl, each substituted or
unsubstituted, or two R14 are taken together to forma
substituted or unsubstituted ring. 101151In a further
enbodi nent, NEK i nhibitors of the present invention
conprise: R 70 6R15C FLTITI X5X3X2 R4 RARS

wher ei n bﬂﬁgﬁgel el Emo#kYlg o6 1 codl&Ylst i ng of 1,

2, 3,4 a 6 n 1y
selected%??§%1f Q&roﬁgagg gé 5¥ %mk?qﬁﬁﬁrggg% hal o
nitro, cyare(Ck hzl)blcyc:bwyl(@ygaldnxly hetem(@om)dllqbly(csad)m%lkyl,
aryl oxy,  heteroa

(.

am nocar B§HH(Cs aé%ﬁgo ¥]Yy@{2%—)z§ lﬁwlﬁﬁ?%cﬁ t?ﬂﬂ%o‘??g?ﬁyal&fﬂkyl’

'hg} 2?c1s¥b§ 3%1 hétggo?%{% aryl ?gg%)%}@bll&{ﬂyl and

t hi ocar bdwterd(Ci- 1ﬁf)lay¢l§rdry1 smhfsmhstit(lt@d ooByaguistituted, provided that Rg

| f I

T no( & TsgmeRe hen e AP B eicaftad PousHl thsms pay of  double bond.

[ofm? er qf GRdiReConsd sdthkit! MEK mheditoyd of tBE plebést 1ﬁ\&hﬁdnkddmpnse
eroaryl (Cl.5)al kyl, (C9. 12)b|cycloaryI(O _5)al kyl,

het er o( C8. 12)b|cycloaryl(

(C3_12) cycl oal kyl , hetero({342) ycloalkyl,

(C9.12)bicyc|oa|ky|,RQeter '

(C512)aryl, hetero(d _1WNary
het ero( C4_12) bi cycloaryl} eag¢h substituted or
unsubstituted; and R17 i\\ﬁ P om the group
consi sting of hydrogen, hal'o, nijtro, "cyano, thio, oxy,
hydr oxy, carbonyl oxy, (Cl_10)al kg)xy, (C4-12) aryl oxy,
het er o( Cl1. 10) aryl oxY, carbonyl, oxycarbonyl, . _
[0B0T] nodastil aydtheraembualiméE1MEK Hﬁlﬁd;itoamﬁtbﬁ peastift ameniidio comprise:
i mno, sulfonyl, sulfinyl, (G _1Q)alkyl,
hal o(C _10) al kyl, hydr ox;ﬁ 52\],\97 Fkyl,
car bonyl (C1_10) al kyl, thijbcarb nyI (C1_10)al kyl ,
sul fonyl (C 1_ 0)al kyI S .10) al kyl , (C
0)azaal kyl, (C .1 O) 0X S _10) oxoal kyI
i m no(C110) al kyl | (G _5)al kyI ,
het er o( C3_ 12)cyc|oalky| aryl (G _10) al kyl ,
hetero(C _lo)aryl (C 5)alkyl |
(C9_12) bi cycloaryl (G _5) aR4kyI Rs
het er o(C812) bi cycl oaryl (CL 5 aI Ky ) ) )
[ORe8]er daGet ayladriepibodingt, I @h@wowf the present invention comprise:
het er o( C3_12) cycl oal kyl (CQC%Z) bi cloal kyl,
het er o( C3. 12) bi cycl oal gg%l T2\ a/r
het er o(Cmo) aryl, (C942)Dbi cy¢gll oa and
hetero(C4_ 12)b|cycloarp stltuted or
unsubstituted. [0116]1In oth < of Xts aspects, the
present invention relat esx’t o0 ngt ho of maki ng
\\ ‘/ 2
T

R4 R5

,. 12)bicyc|oa}yl and

)cy IoaI

©

wherein

Ry is selected from the group consisting of hydrogen, (Ci.i0)alkyl, halo(Cy.ip)alkyl,
carbonyl(C.3)alkyl, thiocarbonyl(C;.3)alkyl, sulfonyl(C,_.;)alkyl,
sulfinyl(C.3)alkyl, amino (Cj.ip)alkyl, imino(C;.3)alkyl,
(Cs.12)cycloalkyl(C).s)alkyl, hetero(Cs.i2)cycloalkyl(Cy.s)alkyl,
aryl(Cy.j0)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
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conpounds that are useful as MEK.inhibitors. In one
enbodi ment, the nethods conprise the steps of:
treating a conpound conprising the formula 0 HN X5
FINH RAR5 under conditions that forma first reaction
product conprising the formula O reacting the first

r eact i onhgietsfitct)bigycirasyl armpakrid(onprslediRyg: t he
formula @ RA0-X 2yBRkyl, (Co.i2)bicycloalkyl, hetero(Cs.iz)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.jp)aryl, (Co.12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each substituted or unsubstituted.
[0109] In a further embodiment, MEK inhibitors of the present invention comprise:

R1o R2 R4
\LI o "IN

o M
R

i
1
i !
X5\\ ,/X3\\ //'Xz

R4 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; and
R, is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (Ci.jo)alkylamino, sulfonamido,
imino, sulfonyl, sulfinyl, (Ci.10)alkyl, halo(C.1)alkyl, carbonyl(C,.s)alkyl,
thiocarbonyl(C.3)alkyl, sulfonyl(C.3)alkyl, sulfinyl(C;.5)alkyl, amino
(Ci.10)alkyl, imino(Cy.3)alkyl, (Cs.12)cycloalkyl(Ci.s)alkyl,
hetero(Cs.12)cycloalkyl(C.s)alkyl, aryl(Ci.i)alkyl, heteroaryl(C,.s)alkyl,
(Co.12)bicycloaryl(Cy_s)alkyl, hetero(Cs.12)bicycloaryl(C,.s)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.12)bicycloalkyl, (Cs.12)aryl, hetero(Ci.i)aryl, (Co.12)bicycloaryl
and hetero(Cq.12)bicycloaryl, each substituted or unsubstituted.
[0110] In still a further embodiment, MEK inhibitors of the present invention comprise:

0 Ry~ _Rq
Ry~ \% 0 N
0 )j\ /l\

N X7 x

I

X5 X3y o X2



under conditions that forma second reacti on product
conprising the fornmula OOH R3 rXi X5tSz;.%, X2 R4R5;
treating the second reaction product under conditions
that forma third reaction product conprising the
formula 00 R3,....... % . :
... Wherein 0 N1:1 1:1 - k_ X5¢....... S --S.. ..

X2 lEl\ils Ia!;sent or a linker providing 1, 2, 3, 4, 5 or 6 atom separation betwe;:n 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; and

R, is selected from the group consisting of hydrogen, (Ci.1o)alkyl,
halo(C;.10)alkyl, carbonyl(C,.3)alkyl, thiocarbonyl(C;.3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (Ci.jo)alkyl, imino(C,.s)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.i2)cycloalkyl(C,.s)alkyl,
aryl(Ci.10)alkyl, heteroaryl(C;.s)alkyl, (Cy.12)bicycloaryl(Cy.s)alkyl,
hetero(Cg.12)bicycloaryl(Cy.s)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(C).jp)aryl, (Co.12)bicycloaryl and
hetero(Cj.12)bicycloaryl, each substituted or unsubstituted.

[0111]  In yet a further embodiment, MEK inhibitors of the present invention comprise:

O

N Rz~ Ri
R11 (CR12R13)n (0] N/
|

wherein ‘

n is selected from the group consisting of 1, 2, 3, 4, 5 and 6;

Ry, is selected from the group consisting of hydrogen, (Cj.j0)alkyl,
halo(C.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;.3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C;.)alkyl, amino (Cj.i0)alkyl, imino(C,.3)alkyl,
(Cs.12)cycloalkyl(Cy_s)alkyl, hetero(Cs.i12)cycloalkyl(Ci.s)alkyl,
aryl(C.10)alkyl, heteroaryl(C,.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cs. 2)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(C,.p)aryl, (Co.12)bicycloaryl and

hetero(Cq.12)bicycloaryl, each substituted or unsubstituted; and
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RAR5; and reacting the third reaction product with a
conmpound conprising the fornmula H, under conditions

that forma product conprising the fornmula wherein X

is halo; X1 and X2 are each independently sel ected
fromthe group consisting of CRGR7, CO, CS and 1\1128;

X5 ieschsRi,@od &ds srndepeident]y odpctQbergmstM g@uprOmewf hydrogen,

CO, CS and N128 each Ra is independe
Subst it atel: B, REaBaT o SRS s I kexy, aryiosy

t oget her nhaletdaryibgy, Qaltb@nywhbﬁibamonyls amwadnbongsl anir@aVI ng
group; Rl is sel ected fromthe gr oup _consi st.i ng

( C3_12) cy€i-mlkylamineesudfonpmlos iping ciubianidy pulﬁnyl (Cl 10)alkyl,

(CsT2) b JRIOCREE A R ERFLEL PO RARL G OBt

het erbO( %a&&%ﬁcmx)ﬁlmwﬁnﬁ@b)amb,sehmmu(@dmwcyl imino(C,.3)alkyl,
unsubstitute rogen
converti kﬁcelzDWC\ﬂaU‘dl(pd}gﬁW g\j (CR?SS Osall?yi@gé}?”fyll’om

the grou o
car bony! 2 (G BT heftiod IR R PRACIGRISICy alkol,
het er oar fetexy(Cs czalmbsmivairyl(@m)amy1 (@m)@pwka}n no.

hal 00y Beiesaes 1 Cirpiety R ByeipabY netbrotcst ity Boati,

C1
i ooar by Ly FasFRCPAREYD @%‘3’?"?‘! AR

sul finyl (lﬁterd{pahjab:lcyclawh @ac(}(sllbgtg}l@d pnsubstltuted

Cl 3 Kk | k .
0h or df exoia) sl MK TSR b psoRinipn somorise
het eroaryl (Cl 5)al kyl, (C9_12) hi | oaryl (C1_5) al kyl ,
het er o( C842) bi cycloar yl(Cl 5)alky1,! - 2) cycl oal kyI
hetero(C3_12) cycl oal kYl , bi d cl oa rrkyl
het er o( C3_12) bi cycl oal I@ F ryl,
hetero(Cl-to)arYl, (C9qQ2)bi|cycloaryl and

Rs\ PO
N X4 ‘X1

N

wherein

m is selected from the group consisting of 0, 1,2, 3, 4 and 5; and

each R4 is independently selected from the group consisting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(C1-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (Ci.j0)alkyl,
halo(C.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C,.3)alkyl,
sulfonyl(Cy.3)alkyl, sulfinyl(C,.3)alkyl, amino (Ci.10)alkyl, imino(C,.3)alkyl,
(Cs.12)cycloalkyl(Cy_s)alkyl, hetero(Cs.i2)cycloalkyl(Cy.s)alkyl,
aryl(C.10)alkyl, heteroaryl(C,.s)alkyl, (Cs.12)bicycloaryl(C,.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.i12)cycloalkyl,
hetero(Cs.1;)cycloalkyl, (Co.j2)bicycloalkyl, hetero(Cs_1z)bicycloalkyl,
(Cs.12)aryl, hetero(Cj.j0)aryl, (Co.12)bicycloaryl and
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hetero(C412) bi cycl oaryl, each substituted or
unsubstituted, provided that R3 is absent when the
atomto which it is bound forns part of a doubl e bond,

R4 is selected fromthe group consisting of hydrogen,

oxy, hydroxy, carbon ony cgC1 10) al koxy

(C4_12) ahglerx Gs- 1291@@ S CneH rSyF%wed elavrﬁb}hiﬂtuted or two Ryq are
oxycar bo ent to fogg@s%k)gt}/t{x@mop su%ytlllttl%ﬁ

am do, (Chi o) I'm no ony sul Fi nyI

[0113)D) ah kil anleér@éMﬁﬁﬁrk,WEKhyMbﬁngs(o@ﬁm) mkdent invention comprise:
am do(Cl1, 10) al kyl, carbonyl (CL. 10) al ky
t hi ocar bonyl (G _10) alkyl, RefonyNC
sulfinyl (G -il)alkYl, (Cnp)azas ‘
i mno(G _10)al kyl, (C3 13;)Q¥c| 03 (C1.5)al kyl,

het er o( C312) cycl oaI kyI | kylY aryl (C 1_ o)al kyl,
hetero(C t- QarVil kf't
(C9_12) bi cycl oary (S N

het er o( C8_12) bi cycl oqryl (¢ _5)4 X kyl ,

hetero(C _i o) al kyl, Qy,QJXQaI kyI

het ero(C3_12) cycl oal kyIN (CN12) bi cycl oal kyl,

het ero( C312) bi cyol oal kyl, (Cb42)aryl, hetero(Cl-Qar Y1,
( Co- 12) bi cycl oaryl and tero{C4_12) bi cycl oaryl, each
subst I‘rv\#ed or unsubstituted, provided that R4 is
absent en the atomto which it is bound fornms part
of &R giambIRlxveeachRBdépsndantly selecied from thh gr«gmmsrpswtmg of

t f hy d b
o Koxy.  A8gTosey. haearb&vIon B0 2 Ko CERyadSty ko
am no, (gﬂﬁ )?} Kﬁé{e%’ﬂrﬂ@xy,sddﬁfo%}ﬁﬁk?&rbdrm RtinsdatfonRly |am1no
sul finyl, kyl, hal o(G _I o)al kyl,

calr ]E)ony: E(Cl oa?lbyh;wno sﬂr?@m@;gi«;fulﬁl skyifinyl, (Cro)alkyl,
sul f ony a S I 1% %bn 1@@}13%1(},1
(C1_10)al I-j0 %6( %*Byé@ aliey, y
(C3_12) cyulemiio 3§£It¥15a1ﬂﬁky1tc, 3)a1ky1 amino (Cy.1)alkyl, imino(C,.3)alkyl,
het ero( C3 12) cycI oal Cyl (G @ arlyl {(&C,;S%lgl kyl ,
Ee: er 0?25 WCs-oDers)anl 1 513@9’11}?%9 opg%HoA
etero
e e ARS8 e o
(C9_12) bl}@y@b@}%l1bvicyclbmyﬁmkﬁﬂcjlmbhﬁ%®lwﬁ¢yk,y|

ggé?é?%ﬁi@?ﬁsi%&ﬁ%ﬁ e/(léaagwgélgg&y%g 5&@%{ lnz)t?lggcloalkyl,

unsubsti t f gk:m 1o@8t her to
forma su(t%ﬁq?ra? hggg?(@ﬂgogﬁgls?{:?u bi ri rr1% provi ded
that R5 ilmtab&ani)bivgeloatyheach mhsumtadtnrdmsmhstlhsedoound

forms part of a dquhle b are e

101 Rl epdnah#Toine smagtiendy Uik, REIbPEA bR SE fifgntign comprise
hydr ogen, hal o, cyano, heteroaryl oxy, carbonyl,
oxycar bonyl, am nocarbonyl, am no, (Cl_10)al kyI am no,
sul fonam do, imno, sulfonyl, sulfi (C1. 40) al kyl ,
hal o(C1_10) al kyl, carbonyl (Cl3)al kyl, ——Ry)m
t hi ocar bonyl C],,/@‘&I\kyl sul fryny!| I kyl,
sul fi nyl (Cl1_%Yyal kyI(CRazIRM)D ) al Kyl ,
i m no(Cl, 3)al kyl, 12) cyl¢l ozﬂﬁ\l (C1_ 5) al kyl ,
het er o( C3_12) cycl oaI Ky ‘6 N aryl (C110) aI kyl,
heteroaryl (C (5)al kyl, 12); | cyql oaryl (C1_5) al kyI
het er o( C8_12) bi cycl oar yI ((Q 5)(@bkylx,2
(C3.12)cycl oal kyl, hetero( 12)1%3/?cl oal kyl ,

(

Jirad Kyl

(Cco" 12)b|cycloalkyl het er gf C3 bi cycl oal kyl ,
(C5.12)aryl, hetero(C1|O)arV1 _12) bi cycl oaryl and
hete&mﬁgﬁ_,Z)blcycloaryl each substituted or
unsubstituted, or R7 and R5 are taken together to form
a substituted or unsubstituted3ding, provided that R7
is absent when the atomto which it is bound forns

part of a double bond; and R8 is selected fromthe
group consi sting of hydrogen, oxy, hydroxy,

car bonyl oxy, (C1.10)al koxy, (C4-12)ar Yl oxy,

hetero(Cl 10)ary|oxy, carbonyl, oxycarbonyl, am no,

~A P



O wth a conmpound conprising the fornula O RaOXi :1
X2 Ra0O under conditions that forma first reaction
product conprising the fornula treating the
first reaction product under conditions that forma

second reaction product conpri sj ng the formula 1111 |
| | Wois selratrg fromathg sramconsiging @ & dcdrid 42886t i on

pr oglilg §elé’<@téﬁ(§n‘fﬁé@8ﬂ}g gor%?s[ﬁpxé io?il,nﬁ 3t, H,eS gugf &Ul a

R, is selected from the group consisting of hydrogen, (Ci.i0)alkyl,
halo(C.i)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C,.3)alkyl,
sulfonyl(C;.3)alkyl, sulfinyl(C,.s)alkyl, amino (Ci.i0)alkyl, imino(C,.;)alkyl,
(Cs.12)cycloalkyl(C;.s)alkyl, hetero(Cs.12)cycloalkyl(Cy.s)alkyl,
aryl(C.10)alkyl, heteroaryl(C,.s)alkyl, (Co.12)bicycloaryl(Ci.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.;2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs_12)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.10)aryl, (Co.12)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted;

each Ry, and R,z is independently selected from the group consisting of hydrogen,
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(C1-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (Ci.10)alkyl,
halo(C;.10)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;.3)alkyl,
sulfonyl(C;.3)alkyl, sulfinyl(C;.3)alkyl, amino (Ci.i0)alkyl, imino(C;.3)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.iz)cycloalkyl(Cis)alkyl,
aryl(C.10)alkyl, heteroaryl(Ci.s)alkyl, (Co.12)bicycloaryl(Ci_s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.j2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(Cj.jg)aryl, (Co.12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each substituted or unsubstituted; and

each Ry4 is independently selected from the group consisting of hydrogen, halo,
nitro, cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(C\.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (Ci-10)alkyl,
halo(C.1g)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(C;.3)alkyl,
sulfonyl(C;.3)alkyl, sulfinyl(C,_;)alkyl, amino (Ci.io)alkyl, imino(C;.3)alkyl,
(Cs.12)cycloalkyl(Cy_s)alkyl, hetero(Cs.12)cycloalkyl(Ci.s)alkyl,
aryl(Cy.10)alkyl, heteroaryl(C,.s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cg.;2)bicycloaryl(C).s)alkyl, (Cs.iz)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.j2)bicycloalkyl, hetero(Cs.iz)bicycloalkyl,
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R2 (R 4)m under conditions that forma product
conprising the formula 0 (R 14)m R3 1110101111
X5, t, ---....%zz.. ....... X2 NN

(Cs.12)aryl, hetero(Cj.1p)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, or two R4 are

taken together to form a substituted or unsubstituted ring.

[0115] In a further embodiment, MEK inhibitors of the present invention comprise:

RZ\ /

p(R16R1SC)\ /U\ /,\k

\X1

wherein

p is selected from the group consisting of 1, 2, 3, 4 and 5;

each R;s and R4 are 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, (Ci-10)alkyl,
halo(C;.1)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)eycloalkyl(Cy.s)alkyl, hetero(Cs.12)cycloalkyl(Ci_s)alkyl,
aryl(Cy.10)alkyl, heteroaryl(Ci.s)alkyl, (Cs.12)bicycloaryl(Ci.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.1p)aryl, hetero(Cy.jg)aryl, (Co.12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each substituted or unsubstituted; and

R, is selected from the group consisting of hydrogen, halo, nitro, cyano, thio, oxy,
hydroxy, carbonyloxy, (Ci.i0)alkoxy, (Ca.i2)aryloxy, hetero(Cy.io)aryloxy,
carbonyl, oxycarbonyl, aminocarbonyl, amino, (Ci.10)alkylamino,
sulfonamido, imino, sulfonyl, sulfinyl, (Ci.10)alkyl, halo(C,.jo)alkyl,
hydroxy(Cj.1)alkyl, carbonyl(Cj_jo)alkyl, thiocarbonyl(Cj.1)alkyl,
sulfonyl(C.1o)alkyl, sulfinyl(Cy.i0)alkyl, (Ci-10)azaalkyl, (Ci.10)oxaalkyl,
(Ci-10)oxoalkyl, imino(C.i0)alkyl, (Cs.12)cycloalkyl(Cy.s)alkyl,
hetero(Cs.12)cycloalkyl(Cy.j)alkyl, aryl(C.i0)alkyl,
hetero(C).10)aryl(C.s)alkyl, (Cs.12)bicycloaryl(C.s)alkyl,
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Il RARS wherein mis selected fromthe group
consisting of 0, 1, 2, 3, 4 and 5; X1 and X2 are each
i ndependently selected fromthe group consisting of
CR6R7, CO, CS and NRS X5 is sel ect ed fron1the group
consi sting of CR6R and NR8; each '
i ndependélﬁterqﬂcalzéb}l@ml@ﬁtrﬁll(&}s)@ky]uh§tﬁ¥9§@l tol?t“@@ (C3 iz)eycloalkyl,
(G _3)al

hlé%rc?(gg\%)c gc?%?lgﬂg(?gﬁ%ﬁl?gélﬁ@ggb%ég%r%3.lg)bictycfo%lkyl,

bound, is a
squt{tgqggn&ﬁ?ﬁhmbkbtemkmﬂyamngﬁwmpmﬁbgmh; R3is
sel ecte romthe grqup consistin ogen,, OXy,
hydroxy,1@5WHShyﬂB¥¥d°%Vk8%% h?&gﬁgﬁép%%§§% gpyloxy,
er qg%ﬂégﬂéyof 1&%@8&%’ khe oﬁ@eﬂﬂnv&r@ionm@l)aﬁa’s lfd/{n%ﬂ%ﬂ@of makmg
f onam I mno, sulf , sulfinyl, (Cl_10)alk
coh@lom@c@l thdt@yabdefibl,as MEiKomdyb@rs 10) endegppbodiment, the methods comprise
no(C110) al kyl, carbonyl (C1_3)al kyl,
h? ﬂﬁUg}bonyl(C 3)a|ky| sul fonyl (C1_ 3)a|ky|,
sul fiithé Cbop@tdddom c&ﬂm pQhé Skmbf) al kyl
i m no(Cl 3)al kyl, 42) cycl oalkyl1l(C 8)a|ky1
hetero(C3_12)cycIoaIkyI(Cl_ ) al kyl, aryl (Cl.,0)al kyl,
het eroaryl (G _5) al kyl , (C9. 2)b|cycloaryI(C1 5) al kyl ,
hetero(C8_ 12)b|cycloaryI4 I kyl,
(C3_12) cycl oal kyl heteroKC342 cycloalkyl
(C9_12)bicyc|oa|ky| het et50( 2)b|cycloalkyl
(C512) aryl, hetero(Cl-to)arWI ( 12)b|cycloaryl and
hetero(C4_ 12)b|cycloaryl ch sybstituted or
unsubstituted, provided tha54R3 i'S absent when the
unﬂExoéHnH'Rlo‘ﬂg k16 forin 4 BirsP Rd4BGo PofBctRBfpridingdh¢ifownlia bond;
I's selected fromthe group consisting of hydrogen,
oxy, hydr oxy, carbonyl oxy, (&l 10)al koxy,
(C4_12)aryl oxy, hetero(io)aryloxy, carbonyl,
oxycar bonyl, am no, (C { am no, sul fonami do,
am do, (Cl1_ 10)alkylan1doqun1nq sul fonyl, sulfinVYl,
(C1_19)al kyl, hal o( Co) al kgl . roxy(Cl-10)al kyl
amdo(C 1 1 O)alkyl carbonyW(C OéE;kyl,
I

t hi ocar bonyl (C ()alkyl ulfdnyl( 10) al kyl
sul finyl (CL, 10)al kyl , (CL_10f4zaalWy)
i mno(Cl_10)al kyl , (C3 12) cycl oal kyl (Gl4a
het eleaqtoE, the fies) £qastipk piodedt iigh %P%vpoungﬁ?mp&vfmﬁ the formula
()alkyl, hetero(G _io)aryl (Cg5)alkyl,
(9. 12)bicyc|oaryI(C1 3)a|ky|,
hetero(C8_12) bi cycl oaryl (C1 I kyl,
hetero(C1_10)al kyl, (C3_Rpcycl ¢gal kyl ,
het er o( C3. 12) cycli oal kyl ; (C9_12)lbi cycl oal kyl
het ero( C3_12) bi cycl oal kyl Parvyl ,
hetero(C _lo)aryl, (C9_12)bi'€ycl oaryl and

uliRt 86l ths Hidat BbiGy & @M Ireactia Er(ﬁiﬂbﬁddrﬁpﬂsﬁfk thé formula
unsubstituted, provided that R4 is absent when the
atomto which it is bound f t of a doubl e bond,

Ra <

treating the second reaction product under conditions that form a third reaction
product comprising the formula
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R5 is selected fromthe group consisting of hydrogen,

oxy, hydroxy, carbonyl oxy, al koxy, aryl oxy,

het er oaryl oxy, carbonyl, oxycarbonyl, am no,

(C110) al kyl am no, sul fonam do, im no, sulfonyl,

sul finyl, (Cl1_10)al kyl, halo(Cl_ 10)a|ky|

carbonyI(Cﬂ 3) al kyl , thlocar onyl Cﬂlﬁ)alkyl

sul fonyl (C1_3)al kyl, sulfinyph(Cl. 3)al kyl, am no

(C110) al kyl, inino(CXFﬁ al ky

(C3_ 12)cyc|oalkyI(CX 5) al

het er o( C3_12) cycl oalkyl (C(['5) al yl,.bryl(Cﬂ 10) al kyl ,

heteroaryl (Ci _5)al kyl, (C%s$2) et¥aryl (C1. 3) al kyl ,

hetero(CB.lZ)bicycIoaryI(Cl ) al kyfl ,

(C3_12) cycl oal kyl, hetero(C342)cy Ioa

(C9_12) bi cycl oal kyl hetero(Cﬁ42)b|cycF%QIkyl

(G5 , drSbuhd e Binp¥ising Me/formind

hetg%%%@%ﬁkt?ﬁl%ﬁ%ﬁég%?aghggg%a%ubstltuteg org

unsubstituted, or R5 and R4Rare tBken together to form

a substituted or unsubstituted ﬂing, provi ded that R5

i s absent when the atomto which it’is bound forns
unf@rdonditions thatfona dypadyct BempridnRhedpenwdach

i ndependently selected fromthe group_consisting of

hydr ogen, hal o, cyano, hetero JgOX /Rdarbonyl

oxycar bonyl, am nocarbonyl, a C1 10)a|ky|anino,

sul f onam do, imno, sul Renyl, [, (C110)al kyl,

hal o(C1_10) al kyl, car bonyl % . 3) kyT~x1

t hi ocar bonyl (C1_3) al kyl su”fonyI{Cl al kyl ,

sultinyl (Cl_3)alkyl, amno { 2,
imno(CL_3)al kyl, (C3_12)cycl ogl kyl {C1. 5)a|ky|
hetero( C3_ 12)cyc|oalkyI(C1 5) }yl ryl (Cl1_ 10)a|ky|
het er oaryl (C1_5) al kyl (C912)b|cycloaryP(C1 5) al kyl ,
hetgﬂg§&§_12)blcycloaryl(Cl 5) al kyl ,

(C3_12) cycl oal kyl hetero(C3_12)cycIoaIkyI,
(Cg)igﬂmknycloalkyl hetero(C3 12) bi cyel oal kyl ,

het g Mj}rg IG% ggn%&;%ﬁc{gg%ge%ggl&t %}ﬁJ %@éﬁné‘@ﬂC&R%

unsubst i ted aos aﬁuNIRZ and R5 are taken toget her to
forma substituted or unsubstltuted r| é%§$

t hatXsR¥ s¢lected Fem thagep oeasishing 9 tQ)RQBﬁt aind
forns r t t he
o oURoERn b Born B 5B Althed B b gt R (e San
car lrnydgethisr w(tEtHe (0]CH) aﬂm»qy;s KoBAd, i? a)wvﬁ‘lggm’up,

het ero(CL_

| oxy, bany!
(C1 Ry & m%%%%d"éému%%aﬁ%g o R Py

sul finyl ’
hydr oxy/( &e g‘g)( Q%‘?ﬂ’%lé%{o ?“C?ﬁl%lda[y/i hetero(Cs. 2)bicycloalkyl,
t hi ocar bc(ﬁ)lezO@Yb)latekg(C,l me)aﬂyf Qﬁyizﬂﬁm@:@aayuapn

i no( L hebaltigbicy letezbieaot AR s umsybsyec
het q{ﬁ% %&%g&y & Qﬁl%ﬁ{u@ﬁilcﬁ%c)éﬁbl%yzh’w@rt&‘ hy&bgdd) al kyl,

het ero yaryl (G
( C9 Ry lsq:lcgtcd ﬁamytlh@ g&o@)c@hs@mng of hydrogen, oxy, hydroxy, carbonyloxy,

het er o( C5 cIo (Cl.5)a
het er of etk }@? 3?1&%(12 %ﬂog%yoggtéyol’aryloxy, carbonyl, amino,

het er o( Cc}: ﬂk?l'aﬁﬂ:hd()é{xl,foda@ﬂsldﬁ)rbh@)sﬁlf@@}myﬂﬁnyl (Cr.i0)alkyl,
het ero( C3_12) bi cycl oal kyl, (C512)ary

het er o( ohaﬂcdsianmlkyle @drﬂzm@lcg)ewlalawn%ﬁdw)alkyl
hetero(CA cI t
unsubstltuﬁggyﬁ& Q Jé&h¥ﬁ Iﬁaﬁgeﬁgﬁﬁchbpdkw
atomto which it is bound forns part of a doubl e bond;
and each R14 is independently $@l ected fromthe group
consi sting of hydrogen, halo, nitro, cyano, thio, oxy,
hydr oxy, carbonyl oxy, al koxy, aryloxy, heteroaryl oxy,
car bonyl, oxycarbonyl, am nocarbonyl, am no,
(C1.10) al kyl am no, sul fonam do, i mno, sulfonyl,

sul finyl, (Cl1.10)alkyl, halo(C _10)al kyl,

~
LN

r’




O NA1T SNNH Il R5 under conditions that forma first
reacti on product conprising the formula O reacting

the first reaction product with a conpound conpri sing
the formula Ra O under conditions that forma second

reactl on B adtE L SR hintio @, L) Siky oo AfaTks,
(Cs.12)cycloalkyl(Cy_s)alkyl, hetero(Cs.j2)cycloalkyl(C,.s)alkyl,
aryl(Cy.10)alkyl, heteroaryl(Cy.s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy_s)alkyl, (Cs.i2)cycloalkyl,
hetero(C;.12)cycloalkyl, (Cy.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.j0)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstitute(i, provided that
R; is absent when the atom to which it is bound forms part of a double
bond;

R, is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
(C1.10)alkoxy, (Ca.12)aryloxy, hetero(Cy.g)aryloxy, carbonyl, oxycarbonyl,
amino, (Cy.jo)alkylamino, sulforiamido, amido, (C;.10)alkylamido, imino,
sulfonyl, sulfinyl, (Cy.10)alkyl, halo(Ci.1p)alkyl, hydroxy(Ci.i0)alkyl,
amido(Cy.1o)alkyl, carbonyl(C;. 0)alkyl, thiocarbonyl(Ci.i0)alkyl,
sulfonyl(Cy.10)alkyl, sulfinyl(Cy.10)alkyl, (Ci.10)azaalkyl, imino(C,.io)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.iz)cycloalkyl(Ci-io)alkyl,
aryl(C.10)alkyl, hetero(C. 0)aryl(C;.s)alkyl, (Cs.12)bicycloaryl(Cy.s)alkyl,
hetero(Cs.12)bicycloaryl(C.s)alkyl, hetero(Ci.10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(C.p)aryl, (Co.12)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted, provided that R4
is absent when the atom to which it is bound forms part of a double bond;

Rs is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, amino,
(C1.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,.i0)alkyl,
halo(C;.10)alkyl, carbonyl(C,.3)alkyl, thiocarbonyl(C;_3)alkyl,
sulfonyl(C).3)alkyl, sulfinyl(C,.;)alkyl, amino (Cj.jg)alkyl, imino(C,3)alkyl,
(Cs.12)cycloalkyl(C).s)alkyl, hetero(Cs.1z)cycloalkyl(C,.s)alkyl,
aryl(Cy.1p)alkyl, heteroaryl(C;._s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cs.12)bicycloaryl(Cys)atkyl, (Cs.;z)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(C,.j0)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, or Rs and Ry are
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l,.,..1.;%..,, NNO | R5 reacting the second
reaction product W th 4-nmethyl benzene-1 -sul f onyl

chl ori de under conditions that forma third reaction
product conprising the formula /Rb 00 R3 N O R5 ; and
reacting the third reaction product with a conp

conpri si Hken frgothsy fufoam a syhefipted 9F &P%‘ibéth%‘tefiﬁgig P‘@W }ﬁeg that Rs
product GOMRELSIIG thdGokHoWikiéh f is bound forms part of a double bond,

R¢ and Ry are each independently selected from the group consisting of hydrogen,
halo, cyano, heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Cy.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (Ci.1¢)alkyl,
halo(C;.1¢)alkyl, carbonyl(C,.3)alkyl, thiocarbonyl(C,.3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (C,.jg)alkyl, imino(C,.3)alkyl,
(Cs.12)cycloalkyl(Cy_s)alkyl, hetero(Cs.j2)cycloalkyl(C,.s)alkyl,
aryl(Cy.jo)alkyl, heteroaryl(C;.s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cs.12)bicycloaryl(C.s)alkyl, (Cs.i2)cycloalkyl,
hetero(C;.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl,
(Cs.1p)aryl, hetero(C;.jg)aryl, (Co.12)bicycloaryl and
hetero(Cj.12)bicycloaryl, each substituted or unsubstituted, or R; and Rs are
taken together to form a substituted or unsubstituted ring, provided that R;
is absent when the atom to which it is bound forms part of a double bond;
and

R; is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
(C1.10)alkoxy, (Ca.12)aryloxy, hetero(Ci.i)aryloxy, carbonyl, oxycarbonyl,
amino, (Cj.jp)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Ci.10)alkyl, halo(Cy.j0)alkyl, hydroxy(Ci.i0)alkyl, carbonyl(C;.j0)alkyl,
thiocarbonyl(C;.10)alkyl, sulfonyl(C,.10)alkyl, sulfinyl(C,.10)alkyl,
(Ci.10)azaalkyl, imino(C;.jp)alkyl, (Cs.12)cycloalkyl(Ci.s)alkyl,
hetero(Cs.12)cycloalkyl(Cy.j0)alkyl, aryl(Ci.i0)alkyl,
hetero(C}.10)aryl(C.s)alkyl, (Co.12)bicycloaryl(Cy.s)alkyl,
hetero(Cs.12)bicycloaryl(Cj.s)alkyl, hetero(Cj.ip)alkyl, (Cs.12)cycloalkyl,
hetero(Cs._jp)cycloalkyl, (Cs.12)bicycloalkyl, hetero(Cs.2)bicycloalkyl,
(Cs.10)aryl, hetero(Cy.jo)aryl, (Co.12)bicycloaryl and
hetero(C,.12)bicycloaryl, each substituted or unsubstituted, provided that R
is absent when the atom to which it is bound forms part of a double bond.

[0117] In another embodiment, the methods comprise the steps of:

reacting a compound comprising the formula
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%WANsN L | 0O R5 wherein each Ra is independently a

substituted or unsubstituted (C13)al kyl; Rb, together
wowadkotdses O to which it is bound, is a | eavi ngp@r/Us39P7/087913

Rl is selected fromthe group consisting of

(C3.12)cycl oal kyl, hetero(C3.12)cycl oal kyl,

(C9. 12) bi cycl oal kyl, hetero(&3_12) bi cycl oal kyl ,

(C512)aryl, hetero(Cl-10ar Y1} (C9.12)bicycl oaryl and

het er o( C4_12) bi cycl oar i+ substituted or

unsubstituted; R2 is hydrggen @r a substituent

convertible in vivo to hy rogeh' R3 is selected from

the group consisting of hy&® ggen~yaxy, hydroxy,

car bonyl oxy, al koxy, hydroxyplkoxy, aryl oxy,

het er oaryl oxy, carbonyl, ammRrp, (R4.10)alkylam no,

sul f onam do, i m no, squonyI sul finyl, (G _10)al kyl,
withal onmpundyemprysing Hedpexyla C1 10) al kyl, ani no( CL

10) al kyl, carbonyl (C1_3) al ky},

thlocarbonyl(d _3)al kyl, sul fonyl (G _3)al kyl,

sul finyl (C, _3)al kyl, am no 10) al kyl

i m no(Cl_3)al kyl, (C3 123 0ycl oal:kyl (CL_5) al kyl,

het er o( C3_ 12)cyc|oalkyI(C1 5)ahky| aryl(Cl_lO)aIkyI,

heteroaryl (Cl1_5)al kyl, (C9 1§ ZCycIoaryI(C,_S)aIkyI,

hetero(CB_lZ)bicycIoaryI( ) al kyl ,
unde3oAdiNCthotok la. firfiat 21100 padkid) Cotepradd gtk formula

(C9. 12) bi cycl oal kyl, hetero(C3.12) bi cycl oal kyl ,

(C512)aryl, hetero(C _10)a _12) bi cycl oaryl and

het er o( C442) bi cycl oaryl , h supstituted or

unsubstituted, provi ' bsent when t he

atomto which it is boung for paﬂ of a doubl e bond;

R5 is selected fromthe xyyoupreQnsixsting of hydrogen,

oxy, hydroxy, carbonyloxy,rﬁlkox aryl oxy,

het er oaryl oxy, carbonyl, og%carb nyI am no,

( Cm) al kyl ami no, sulfonani i NTNo, ,sulfonyl

i;L rgarllt}/ g'(t&‘(l QTQ)éTa‘%F%{Ill p]ioﬁ}l nﬁ%nefs Fq(rml a second reaction

proﬁubﬁ@ﬁwr{s@,g_tﬁé ajrk]ylla, sul f| nyI (Cl_3) al kyl, am no
(Cm)al kyl, imno(C _3)al kyl,
( C3. 12)cyc|oalkyI(C1 5) al kyl ~Rp
het ero(C3_12) cycl oal kyl (C1.5 alkyp aryl (G _10) al kyl ,
het eroaryl (Cl_3) al kyl ,Rs(C9- 1/) bi cycl oaryl (C1_5) al kyl
het er o( C8. 12) bi cycl oaryl 5) VI3 {C342)cycloalkyl
het er o( C3. 42) cycl oal kyl

r
(b9 12 blcybloalkyl
het er o( C3. 12)b|cycloalkyIX5§ AEy X,
hetero(Cl 10)ar Y1, (C9.12)bicNcl oaflyl and
het ero(C4_12) bi cycl oaryl, eagh suBstituted or
unsubstituted, or R5 and R4 ate taken ;tadether to form

bSL d b i ded
" HEE ki SRS N PE RAER h P oo B E R g Rt

part of a double bond. 101191l further enbodi nent,
t he nmet hods conprise the ste of :I
S~ I (Ria)m

Ra~
N
H

under conditions that form a product comprising the formula
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reacting a conpound having the formula O N NH R5 with
a conmpound having the fornula 11,0 RaO O under
conditions that forma first reaction product having

the formula O HRMNjRe #.5 N 0 55; treating
the first reaction product under conditions that form
a second reaction product havi formula X R3.
NI (R1a)m

wherein

m is selected from the group consisting of 0, 1, 2, 3, 4 and 5;

X, and X, are each independently selected from the group consisting of CR¢R7,
CO, CS and NRg;

X is selected from the group consisting of CR¢R7, CO, CS and NRg;

each R, is independently a substituted or unsubstituted (C;.3.)alkyl;

Ry, together with the O to which it is bound, is a leaving group;

R, is hydrogen or a substituent convertible in vivo to hydrogen,;

R; is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, hydroxyalkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci-10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (Cy.i0)alkyl,
halo(C).1)alkyl, hydroxy(C.10)alkyl, amino(Cj.io)alkyl,
carbonyl(C;.3)alkyl, thiocarbonyl(C,.3)alkyl, sulfonyl(C;.5)alkyl,
sulfinyl(C,.3)alkyl, amino (Ci.10)alkyl, imino(C;.3)alkyl,
(Cs.12)cycloalkyl(C).s)alkyl, hetero(Cs.iz)cycloalkyl(C,.s)alkyl,
aryl(Cy.1)alkyl, heteroaryl(C,.s)alkyl, (Cy.12)bicycloaryl(C,.s)alkyl,
hetero(Cs.12)bicycloaryl(Ci.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.jo)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, provided that
R; is absent when the atom to which it is bound forms part of a double
bond;

R, is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (Cs.12)aryloxy, hetero(C.o)aryloxy, carbonyl, oxycarbonyl,
amino, (C;.ig)alkylamino, sulfonamido, amido, (C;.10)alkylamido, imino,
sulfonyl, sulfinyl, (C;.j0)alkyl, halo(Ci.10)alkyl, hydroxy(Ci.i0)alkyl,
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X5 N O R5; and reacting the second reaction product
with a conpound having the fornula R2.N. 121 under
conditions that forma third reaction product having
the formula R2. N-Ri X5 N R5 wherein each Ra is
|ndependently a substituted or unsubstltute?

) al kyl ; 2Ride(€1ea3licyds earbenydittmaliyh upcakamy (éfw%lkb%
570 LSS NS L, o

(Cs. lz)cycloalkyl(Cl_s)alkyl hetero(Cs.12)cycloalkyl(Ci.1p)alkyl,
aryl(Cy.j0)alkyl, hetero(C,.j0)aryl(C,.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg.12)bicycloaryl(C.s)alkyl, hetero(C.jo)alkyl, (Cs.12)cycloalkyl,
hetero(C;.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.j0)aryl, (Co.12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted, provided that R4
is absent when the atom to which it is bound forms part of a double bond;

Rs is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.i¢)alkyl,
halo(C;.j0)alkyl, carbonyl(C,.3)alkyl, thiocarbonyl(C.3)alkyl,
sulfonyl(C_3)alkyl, sulfinyl(C,.;)alkyl, amino (Cj.jo)alkyl, imino(C.3)alkyl,
(Cs.12)cycloalkyl(C.s)alkyl, hetero(Cs.12)cycloalkyl(C.s)alkyl,
aryl(Cy.j0)alkyl, heteroaryl(C,.s)alkyl, (Co.12)bicycloaryl(Ci.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy_s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.iz)bicycloalkyl,
(Cs.12)aryl, hetero(C.p)aryl, (Co.12)bicycloaryl and
hetero(Cs.12)bicycloaryl, each substituted or unsubstituted, or Rs and Ry are
taken together to form a substituted or unsubstituted ring, provided that Rs
is absent when the atom to which it is bound forms part of a double bond;

Rs and R; are each independently selected from the group consisting of hydrogen,
halo, cyano, heteroaryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.j0)alkyl,
halo(C.jp)alkyl, carbonyl(C;.;)alkyl, thiocarbonyl(C,.3)alkyl,
sulfonyl(C,_3)alkyl, sulfinyl(C;_3)alkyl, amino (Cj.i0)alkyl, imino(C,.;)alkyl,
(Cs.12)cycloalkyl(C,.s)alkyl, hetero(Cs.j)cycloalkyl(Ci.s)alkyl,
aryl(C.j0)alkyl, heteroaryl(C,.s)alkyl, (Co.j2)bicycloaryl(C,.s)alkyl,
hetero(Cg.12)bicycloaryl(Cy.s)alkyl, (Cs.;2)cycloalkyl,
hetero(C;.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(C,.jo)aryl, (Ce.12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted, or R; and Rs are
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(C512)aryl, hetero(Cnho)aryl, (C9_12)bicycloaryl and
hetero(C4_12) bi cycl oaryl, each substituted or
unsubstituted; R2 is hydrogen or a substituent
convertible in vivo to hydrogen; R3 is selected from
t he group consisting of hydrogen oXYy,

car bony| dakgn tegetlpr o fqm Wtaqu X ung}bﬂl@;@)d nng, provided that R
het I
het 0o X sty GARD Ko, ARy TR o bons

hal ®(;Gd seléxad Fyin, th&g@np)cmﬁs@tdlg)oﬁhk&xbgen oxy, hydroxy, carbonyloxy
am no(Cl_10) al kyl, car bo g m) 3/ , bonvl bom]
t hi ocar b&hyl0pakoxy) fraaplary g’f}f, &% (t%ao ag}lgKnarbonyl, oxycarbonyl,
sul finyl )l 0

i no( Cl(a%m? (@ oxf%n%amzd%c ilg%g%l%@%r@f_llossulfonyl sulfinyl,

het er o C&‘Cl&»)aiwil hﬂdb@luoalkzstkahw;lmxy(&?nyd)emugarﬁpmo;l(cl 10)alkyl,

et or o CHHDSIBPAIG mpiRyE SHTEPAH AR Sy Fifify,
C3.12
(12516 oL G s okt

(C5_12) arlytero(ﬁ'enﬁﬁxﬁ@@@l@wb)alko’b@f}iﬁlbo)é%l,oar yl and

nsubst | TEIEHC oG Gep R R B e
atom t o VHete#b(Cs! ,z)bieymwmicf, 9)fal‘ku71 mafeto(@fn maalkiﬁiuwsaz)bwdalkyl

R5 is selected fromth consi sting

oxy, hyd r@i@}o(coax)bm@ﬂllﬁvﬂy(C9a¢)m9y9loalgyly h%ti&ﬂ(Cg. 12%10}90?0a’lky1
h rb
(o) ot Kol st BERRRG Y FL Rl TaRE,

sul fi nyl he(@jl@@@i)hi)cb/clohl@rl @acH ab}ttuled| or unsubstltuted provided that Rg
car bonyl (Cl 3) al kyl , thiocar

sul f onyl (&R sgphwke;} t,hegflmm F%\yﬁl(cgit égg‘ukci/ gmirltl 8f a double bond;
(Cmo) al kyj,q i m no(ClL. 3)al kyl,

(C3_12)cycl oal kyl (C1_5) al kyl

het egaolf R, it %)depelhdmtlk yeléad fr))ai thy grouarophqls’_tmw)fé!lyﬂgdg,en halo,

net aonr 1L G aRhS o ) YR P DA
(C3_12) cyelahiidxy, Qeb&HyR b6/ a@r%'nk%lrbonyl amino,
(C9_12) bi cycl oal kyi het' er o{ C342)bi cycl oal k

(C5_12) ar(ﬂmo)hlkylequmuqumﬁo i, spienyd; i/faa/.l MCramafkyl,

het I b t

msubst i (TR vk oA e peRyls ikt Rl nali

atom t o Whifehyl(¢, §)§lk§310 il€n§0C MHalksl, tmixo (&d@ulikble uhﬁmqb, 3)alkyl,
R6 is selected fromth eaﬁ];;lug%tconm sting of

hal o, cyalifo.2)kedealid(Gis pIeG Ry ) CYelRglk KQB???]I?(
i Roca by Py 2B 1 BB ROR T

I M no,

hﬁ' o( Clbllﬁ&?bfgf 15)'39('@'&1@'93&4((1 F?all@lfdﬂsyi)cycl?aékyl
tsu: ? Fﬁ;| ?%{eré Cashk)z??c o%/ihylﬂggg( |@i%r1]<:yyf§®aﬁq'yi) aeter(?)/ Cs.12)bicycloalkyl,

Iﬁ(rent Q?c(:(a >%he‘ %ﬁlﬁﬂ%ﬁ (@?%Wk& ar y?’?A&% i Io) al kyl ,

het er oar ylhe(t@m(_ca)@)biqybloa(yﬂ;%am }ﬂd)suymtd)wqu(ﬂ@ntﬁy@okywO Ry4 are

het ero(C8 12) bi cycl o
(C3_12) cy@ %‘Pﬁ er tﬁ%@%ﬁl é@@t@?‘i&w&é“ww@d ring.
[06%_1@1@'&9}‘&[)%} gr}ﬂ)odlﬂl%hﬁ "tﬁb(l%thégg QInStise BRe di¥bs of:

yaryl, hetero(Cl..10)aryl, (C9_ 12) bi cycl oaryl and
het enea(ting Bnioond Icompyslpgehﬁcﬁﬂgul@st ituted or
unsubstituted; and X is halo. [0120]1n still another
of its aspects, the present invention relates to
i'nternmedi ates that are useful in maki ng MEK
i nhibitors. In one enbodi nent, the internediates
conprise OOH A\ .. X4 41



X5cz, X2 RAR5 wherein X1 and X2 are each i ndependently

selected fromthe group consisting of CR6R7, CO CS
w@ndshB14 X3 and X4 are each independently selBCrt/Es2007/087913

fromthe group consisting of CR and N, X5 is sel ected

fromthe group consisting of CR6GR7, CS and Nitta; R3

is selected fromthe group cgonsisting of hydrogen,

oxy, hydroxy, carbonyl oxy, ajJlkoxy, hydroxyal koxy,

aryl oxy, heteroaryl oxyRs<ar [, am no,

(C1.10) al kyl am no, sul fondm doj| i m no, sul fonyl,

sulfinyl, (G _10)alkyl, hgko(Cl 10)al kyl

hydroxy(C _10) alkyl, angfo 0) akkyl ,

ear bonyl (Cl1_3)al kyl, th|ocarbonyl (G _3)al kyl,

sul fonyl (A _3)al kyl, sulfinyl(Cl _B)al kyl, am no

unée%oé(%igtlg,sg%%fafpigg}az}%gtc%icﬁoayfgddct comprising the formula
het ero(C3_12) cycl oal kyl (C1_%) al kyl, aryl (C1_10) al kyl
het eroaryl (Cl-5)al kyl, (CO_12) bi cycl oaryl (C1_5) al kyl
het er o( C8_12) bi cycl oaryi(CL-5)al kyl , (C342) cycl oal kyl,
het er o( C3. 12) cycl oal kyl , ({CO_1H) bi cycl oal kyl ,
hetero(CB_lZ)bicycIoaIkyI,\£C5 12)aryl,
hetero(Cl_10)arYl, (C9-12)Dbr¢yclogyyl and
het ero(C4_12) bi cycl oaryl, each subpstituted or
unsubstituted, provided that R3 iB8 absent when the
atomto which it is bound fornms part of a double bond;
R4 FepcHes tetfasf reacsian predugh with a comppend eragnrafsingiie dyamla
oxy, hydroxy, carbonyloxy, (L1 10)al koxy,
(C4_12)aryl oxy, hetero(G _1Q)aryl oxy, carbonyl,
oxycar bonyl, am no, (Cl_10)akkyl am no, sul fonam do,
am do, (Cl.10)al kyl am d®,01 m ng, sul fonyl, sulfinyl,
(CL1_10)al kyl, halo(G _Io)al kyl ,| hydroxY(Cl-10)al kyl,
am do(Cl_10) al kyl, carbonyh( ~ %alkyl,
t hi ocar bonyl (C330) al kyl, s #?onyl Ct-io)al kyl,

unddHcbhdinbGhatliBhalak¥ond(6detibR hasRed dothprising the formula
i m no(C140) al kyl, (C3i2)cycl oal kyl (C"_5) al kyl
het er o( C3_12) cycl oal kyl (CH 10) aPlikyl , aryl (C10) al kyl ,
het ero(C1. 10) aryl (C1_5) al
(C9_12) bi cycl oaryl (CI5),
het er o( Cs_12) bi cycloaryl ( CL.
het er o( C1- 10) al kyl, (C3 c :
het ero( C3_12) cycl oal kyl , GCO_lésbicy@loalkyl,

het er o( C3. Obi cycl oal kyl, (C5_12haryl,
het ero(Cl. 10)aryl, (C0_12) bi cycl®aryl :»and

het - ' [ r .

uns RS F St XL PR Mo B0, StRBhy bRl Monifopyl hioride
unddretndidomhthetfoirh aitBird eattdbr @bdset pamprisihg shedfottblile bond,

R5 is selected fromthe group consisting of hydrogen,

oxy, hydroxy, carbonyloxy, al koxy, Raryl oxy,

het er oaryl oxy, carbonyl, oxycarb&nyl, am no,

(C1_10)al kyl am no, s, fona ilm no, sul fonyl,

sal finyl, (Cl1_10)al kyl,

car bonyl (Cl . 3)al kyl, thi

sul fonyl (C1, 3) al kyl, sul f4

(C110)al kyl, im no(C1_3)al kyl,

(C3_12) cycl oal kyl (G _5)al kyl , I

het er o( C3. 12) cycl oal kyl (C1. 5) al kb,

“3)al kyl ,

; and

reacting the third reaction product with a compound comprising the formula
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47 aryl (Cl1_10)al kyl, heteroaryl (Cl1_5)al kyl,

(C9_12) bi cycl oaryl (C1_5) al kyl,

het er o( C842) bi cycl oaryl (C1_5)al kyl, (C3_12)cycl oal ky1,

het er o( C3. 12) cycl oal kyl, (C9_12) bi cycl oal kyl ,

hetero( C3_ 12)b|cycloalkyl (C512)ary|

het ero(Cmo) aryl, (C9_ 12)b| y&kagﬁyl and

hetero(CA 12)b|cycloaryl eagh substituted or
%ﬁ@t'tu@g@f or R5 d R4 are $ é) ogether to form

i that T RS cPTprtE h, mB2ovi ded that RS

i's absent when the atomto wm,ch |R is bound forns

part of a double bond; R6 &nd R are each

i ndependent |y selectQQ fro roup consisting of

hydr ogen, hal o, cyano, y, carbonyl,

oxycar bonyl, am nocar bonyl , (Cno)alkylanino,

sulfonanido, i mno, sulf j

hal o( Cho) al kyl, carbonyl (

thlocarbonyI(Cl 3) al kyl, sul fony (Cl 3)a|ky|

sul finyl (G _3)alkyl, am no (Cl10¥al kyl,

|n1nq%%%g 3) al kyl , (C3 12)cyc|oalkyI(C1 5) al kyl ,

het ¥ 12)cyc|oalkyI(C| _5)al kyl, aryl (C1_10)al kyl,

het I | kyl,

net SRR lrehilta b TP BB DA

het dtw{agsthep withdho@lta yhich(iCs toRng; is g d¢ayirigkgroup;

net a¥or SHEFAT PR bRE g im g ostio.

het er o( %@@;q»@%&&lwg ga)ngwsrulban(yt %Et%ﬁb(@'}, 12)bicycloalkyl,

unsubstituted are taken together to form

a subst i t(Gsedarh h@WEQI@&ua)Wl édo-nitigyclosrdvinded t hat R7

I s absent [

part of ahe%u@4é5§§g§? and aﬁgé&gufgg deogtukle)l ggjrtng

gr ouRy, is bpdhogtn o0a Qibstiventa@anertibke)in vipdo bxdsogen;

carbonylox gpnq£alkoxy (4-12) aryl oxy,

het dkdf eqeqt oJ HPY 1B% groupopYAg oldwrageRdath hydrrhearbonyloxy,

(CLA0) 2t e BRIk A0RR AR, HELRGIGH, EABMh, amin,

car bonyl ((Cl,l@ﬂkpllakmllq, sullﬁomaddnonyﬂlc( Qulfd) adukditly], (C.10)alkyl,

) azant kyRE ek sk amtib kT, -

C3 12)c |
(het er o)( %&%2) 55 ogﬁ(ﬁlgkﬁg&f}%ﬂy&{f%f ?alkyl Sulfocﬂl(cbi)alkzl

het er o( C]suMB)yl(lCYlIaﬂdyl,Ea)rmlnkyC; 10)alkyl, 1m1no(C| _3)alkyl,
(Co_ 12)

ot ar ot Oy SR et o G endodk Brdi iy 1

C3.12
o e ot

(C5_12) ar}%ﬂtero(lﬁ?atnégwdpaﬂy&{ﬁan)\ﬁlkyl ( @gumqma@ly;d; oaryl and
het
unsubst | CIHENCDERTGRE, (B0 DR BRL SRR pistoatio

atom t 0 ViUis Gharlyl, heerd{OYark DIOB P clddrylaandoubl e bond.
1012111 n anot her enbodi nent, the internedi ates

conpri se hefgielCainbiyclapry], xachsubsiuad qrimeyastisied. | grovided that

Sé ld € Klth d 1{3 iQThLAEWHEPHR £ Shididt RibotdRP Brms ggrt of % double
bond;

Rs is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,

alkoxy, aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, amino,
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X3 and X4 are each independently selected fromthe

group consisting of CR7 and N, X5 is selected fromthe
group consisting of CR6R7, CS and NR8; Rb, together

wth the O to which it is bound, is a Ieaving group;

R3 is selected fromthe group consisting. of yﬂrogen,

oxy, hydr&yo)alkylaming, sekgnamyfe.d WV“’Wygﬁb%faﬁkﬂ’ﬁ?bﬂﬂﬂkﬂ’
aryl oxy,

(1. 70y ar G ALt por I Mk, ACBBomy G, gl

sul finyl su(fﬁ(lylﬂ.(sai)hlkyll sulfiay16C G)alkd) ahiagl (Ci-10)alkyl, imino(C,.3)alkyl,

2)6/1:‘1[38;(]%( ( . l % l%lfyl((tan}ag]&}éqb% Z((a@ls%éﬁlg?lkaC1 -syalkyl,
ol gg)y[al(ag}gcé Al btk S Ol R @b iy ASHARC Jalky,

(C3_12) cyltﬂtaxa(%yh)bmyclsyua'ﬂ(l@us)alkyl (Cs.i2)cycloalkyl,

et or our TRy SR P SN et bt Sk pation

het " ) bycldaBakaicycl oal kyl
fégﬁg%%ﬁﬂﬁﬁ?m@@mﬁxﬁﬁmWW°ay

het er o( Chetery 4gy)@1cyg 0@,11 eag]@gmygqt or unsubstltuted or Rs and R4 are
het er o(

net o of by Bk T ESLBHSLOB Yy B o provid thar
unsubst i tigtabsknt Whexv thdetbrh haivhidd it 8 bahsefirmeipen of heouble bond.
atomto which it is bound fog&g part, of a douhl e bond;

[Ollzh9]| s g pheembodimentethemmgthodssruipsiss Mg stPS R dr ogen,

(O T R R e oy oo bony!

oxycar bonyl, am no, (dio)al Kyl am no, sulfonam do,
am do, (Cl_ 10)a|ky|an1dorgk , sulfonyl, sulfinyl,
(CL. 10) al kyl, hal o( G Lo)aINyI| hydr oxy(C, _10) al kyl ,
am do(Cl_ 10)alkyl car bonyl X RLal kyl

t hi ocar bonyl (Ci |o)alkyl sul % (Cno)alkyl
sul fi nyl (Cl1-10)al kyl , (Chn)azaal vl ,
with3_ cbmpeyed lﬁ}ﬁhrkg/ihé@dn@lall kyl ,
het er o( C3. 12) cycl oal kyl (C1_ 1q%alkyl aryl (G _io)al kyl,
hetero(C1_10)aryl (G _5)al kyl,
(C9-12) bi cycl oaryl (C1_5) ald
hetero(CB42)b|cycIoaryI(CI a kyI het er o( Cno) al kyl ,
(C3 12)cycloalkyl het er o( CR,02 oycloalkyl
2) bi cycl oal kyl , hetero(C342 blcyclo IkI
w(des 9@) ifigns that dpigp é(ﬁeatmcgpwm haymathe yl and
het ero( C4. 12) bi cycl oaryl, each gubstituted or
unsubsti t ut ed, prOV|dethha R4l i spabsent when the
atomto which it is bount or‘ ?T of a doubl e bond;
R5 is selected fromthe gm u isting of hydrogen,
oxy, hydroxy, carbonyl oxy, ﬂlkd&y,oaryloxy,
het er oaryl oxy, carbonyl, oxycaﬁbonyh, am no,
gal? gi)a%nigll(l@}ﬁ}am n%ag@#rll {n% ]?gr}n(l% grd%ogﬂ{gfpps %at form a second reaction
| , thiocarbonyl (C, _3)alkyl,
pﬁﬁ??onyi%g%gg?gpﬁyl sul finyl (Cl. 3)al kyl, am no
(Cl1.10)al kyl, imno(Cl.3)& kykX
(C3_ 12)cyc|oalkyI(C1 Raa
hetero(C312)cycIoaIkyI(Cﬂ SMaIk I, aryl (G _io)al kyl,
het eroaryl (Cl _Qal kyl , (d&h¢ Q @IoaryI(Cl 3) al kyl ,
hetero(C8.12)bicycIoaryI(C|_5 | kyl
(C3_12) cycl oal kyl, hetero(C3_12)cycPBdi kvi
( CO_Jeadin 6|s%hh¥éactlﬁ§bﬁfd%(:@uﬁ3)091'11%&!&:&(91@&\/‘&5@ the formula
(C512)aryl, hetero(C _Io)aryl ) bi cycl oaryl and
hetero(C4_ 12)b|cycloaryl each substltuted or
unsubstituted, or R5 and R4 aret4 aken together to form
a substituted or unsubstituted ring, provided that R5
is absent when the atomto which it is bound forns
part of a double bond; R6 and R7 are each
i ndependently selected fromthe group consisting of
hydr ogen, hal o, cyano, heteroaryl oxy, carbonyl,




hetero(C4_12) bi cycl oaryl, each substituted or
unsubstituted, or R7 and R5 are taken together to form
a substituted or unsubstituted ring, provided that R7
is absent when the atomto which it is bound forns
part of a double bond; and R3 is selected fromthe
group consi sting of hydrog@ﬂ\NBXy hydr oxy,

car bonyl oxy, (G _10)al koxy, (HA-12) aryl oxy,

m no,
u@%ﬁ%@%%?ﬁgﬁﬁo&%ﬁgl %ﬁlgr%%(?ducl m n the ﬁ%{—l-"cl)1 #flll
sul finyl, (CL.10)al kyl, hal QR8I -R13) al kyl ,
hydr oxy( C1. 10) al kyl , q{bon I (¢, _10) al kyl
t hi ocar bonYl (Cl - 10) aI kyP > nsu i _10) al kyl
sul finyl (CLl_, 0)al kyl, (CIQO) aalikyl, im no(Cno) al kyl
(C3.32)cycl oal kyl (Cl _5) al kyN N O
het ero( C3_12) cycl oal kyl (C1_10) aif,kyl aryl (G _10) al kyl ,
hetero(C 1. 10)aryl (C, _5)al kyl,
( CO_wherpincycl oaryl (C, _5)al kyl,

Eg: gepa% g iﬁjigz}glcc%iefz tl%/(a(%l%gt%xtcg)éf lgh%q?miltuted (Ci3.)alkyl;
het eR pis Ga4&LE forn@Rd kydw cbﬁashﬂg)&l(cyﬁb@aldaww
het ero( C3_12) bi cycl oal

het er o Cnlwtmagﬂs 12)crdaatk ﬂ, {gggp)@g:yﬂ)oalgﬁg hetero(Cs.1p)bicycloalkyl,
het |
u(nasﬁ[)gt(l t %Qﬂygﬁgve?(g(té %)%r f‘%‘g%n@ L&ag%t%qv\ﬁ;n t he

atomto v%atﬁb(a4t12)bﬁzyb10amydi chclt mbs‘pmetd wfunsubdttittde bond.

[0122] 1 n still another errbodl t t he :W%er medi at es
conpii §dydopemaL? BIbTtiRgDS %°n§ ’ééf’“iortﬁ R8Yr oup

ConSR sis's Elg(ggfl £ g o lstui@/&fr WYogeh %;Rpﬁydr@%y ,carbonyloxy,

al kox ydr oxya hét eroar yl"oxy
car bonyl almnynbydr@@amt))azlkwwn hctproguﬂcmynaarbdmyl amingo,

| f I ul f al.kyl .. hal kyl
o ot o snakptming, Splrastac g Ry iy i oatkr,
car bony! (o @) SHAKLL hilibRRE ML Grublel iyl

sul fonyl ( sul fin 3 Kyl
(C110) al kQAIrbonyimegXathyl,gb)@p pnyl(Cy3)alkyl, sulfonyl(Cl 3)alkyl,

(C3.12)cy al al Ky

het er o(CS’Sui% J{% Saf‘ﬁ‘ﬁy o (L:j 3yl imipo(Craallsdy o) ey
het er oar yid, Chepl SdIKIG . s?e@ﬁxl1Rétbﬂow30ﬂz}wélyshl¢csﬂ(c5))alk'yy|
hetero(C8_12) bi cycl oaryl (Cl 5)a Y{

(C3_12) cywlﬁﬁi gqlkyl5lletemé¢yé(ro(sb§< i?eyzébléwlkwl(cn s)alkyl,
(C9, 12) bi

(C512) ar ;/]i(’:é(c défagﬁﬁgaiw&biégﬁlgy S'oaryl and

het er o( mhgla),@qy)@yaamxyl., (cega,g)‘bl@unatkyu (et (@h.15)bicycloalkyl,

unsubsti t ut ed, E)row ded t hat s absent en the
atomto vi$isanany hegerg{@un@axfyb,(ﬁlgl Rieyclearylandoubl e bond:

and R5 i

hydr ogensh%%?&%ﬁ% Bq}}ll g)t}g&f‘&] %hﬁ%u&% %r)(();/nded that

het er oar y]kpps;absemmbmmyﬂq atomyc zmm;/is boand fiarms part of a double
(G _10) al kyl am no, sul fonam do, im no, sulfonyl,
sul i nyl b€ 10)al kyl, hal o(Cl_10) al kyl ,

ls | rbon
gﬁlf Plggﬁ)él %’g"”eghght% (‘5SLBJ ?}flﬁi&@ﬁ%bﬂ‘ Kﬁl@%}n b%}y hydroxy, carbonyloxy,
( C1_10) al ¥kdxy, arylery, GeteB)patlyy, carbonyl, oxycarbonyl ammo
C3 12
het 61 of CRropedv Pt ietaia o g oo

het er oar alicky arbofA(A &) Ak gly i QA Ry
het er of C%llile“&btl S())cl gha{rar ?ﬁcai( Si%)tl kgz'hl( @wfg%))zg)l)aoglky

het er o( CasulnEYE| Dalkyl; sulfing ypetie{Gayp)alkyl imio(C1alkyl,
het er o( C312) bi cycl oal kyl , (C512) aryl,

het ero(C1_10) aryl, (C942) bi cycl4daryl and

hetero(C4_12) bi cycI oaryl, each substituted or
unsubstituted, or R5 and R4 are taken together to form
a substituted or unsubstituted ring, provided that R5
is absent when the atomto which it is bound forns
part of a double bond. [0123]1n yet another



Rb, together with the O to which it is bound, is a
| eavi ng group; R3 is selected fromthe group
consi sting of hydrogen, oxy, hydroxy, carbonyl oxy,
al koxy, hydroxyal koxy, aryloxy, heteroaryl oxy,
am no, sul fonam do no,

b |, Ccl . |
o (Cg$)¢XCWﬁkyl<@Ebzﬁilﬁ§( d}er@yvﬁdshé%tfé@ilimcarsk}lfyl

D AR RSN o gy i,

sul f onyl (}@er&XRJlﬁbicycleaﬂyf(Cmy)lan@ _(G) a)dyyloalka}n no

é% %gg 23}@}/66%@1@4 f}@ig@élf!aﬁg xz)sLlcycloalkyl hetero(Cj.1z)bicycloalkyl,
het er O(C?(C%@ F'h@t%}d(@'l fggy é@bgw“’YC%W L6y 1 o) al kyl ,

heteroaryl yalkyl', icyCloaryl (G _5)al kyl,
het er o( C8xerﬁz<)06j4cybicyjdpgﬂy( @aclsgu@t;th@ymd or unsubstifuted, provided that Rs

C3. 12) cy.cl pal 0
(o 12) brsgenbyon B RBRET R 54 Brafioms ryt of 2 double bond
( Co5_Rdk 8él¥dted itinahe gﬁuplcel‘nsamﬂg, of &1, Haty eyl kte@datloxy,
hetero(CA4. 12) bi cycl oaryl, each substi tuted or

unsubst i tagtheayl, mcbqpirlu@crl,tanunoq@qny mﬂcmwyﬂmm

atomto ngsfé{;l r}utdo 1R<9 %ﬂﬂ'ﬂ%ﬁ rﬂﬁﬁ%ﬁ @ﬁ )alg?/ldﬁyl%@, l%})%ngd

and R5 is et rdm grou

hydr ogen, catboyiyl(OY.)alixl thicearbeyylCy x)alkyd| dnlfnyyl((é,tﬂdlbydy,
het er oar yl oxy ar bonyl ,. oxycar hony.

(Cl3f 10) ?|Sv<liﬁ 'r‘ﬁC;o)a“@G»laFSH% )2l lﬁ’én07§u|3fﬂé<a{b|
C
car blo% ((gi %ﬁﬁﬁiﬁ% eﬁrﬁ@)égkg%ﬂ’?lw Crsalkyl,

sul f onyl (@Lea@)ml,,hmwww DalkyBYEJ efticychmyl(C.s)alkyl,

(3 12) 29&%%ﬁdeyz)?éqeara?(%y k9L, (Caoycloalyl,
het er o C3ed2 1@% %)9@ m;a%:ﬁ?e cKr?z’lbalk?I Mb&@%c;l Q%tﬁbyeféamw

het eroaryl (C bi'cycl oaryl
het er o( C&Q&»Wbﬁcmuz(ﬁyio()ml Sqigaﬂz)@wcloaryl and

(o 12) b GRS Ry Y SRBD eI ERaRG S dipyeds and
(CSXmyl , hetero(G_to)aryl . (C942)bi cycl oaryl and

het er o( C4- 12)b|cycloaryl each substituted or

[omg ubdnistilleaethernf ifespsaers, the praseat yReGoN §lidestie intergnediates that

t | t 4

arq i R Bl St il T3¢ h8bBhehl, ot ol cqmorise
forms part of a doubl e bondQ 1012HIn a further
enbodi nent, the internediat conprise OX wherein X1
and X2 are each indepdhaden ed fromthe group
consi sting of CR6R7, CO § NR8{}' X3 and X4 are
each independently sel ectyed fr 'm t hg group consi sting
of CR7 and N, X5 i s sel ecteqfromthé group consisting
of CR6R7, CS and NRs; R3 ig selekted fromthe group
consi sting of hydrogen oxy RshydrRexy, carbonyl oxy,
al kq hydroxyalkoxy, aryl oxy, heteroaryl oxy,
car BOIT™ ani no,

X, and X; are each independently selected from the group consisting of CR¢R,
CO, CS and NRg;

X3 and X4 are each independently selected from the group consisting of CR7 and
N;

X is selected from the group consisting of CR¢R7, CS and NRg;
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(Co) al kyl am no, sul fonam do, i m no, sulfonyl,

sul finyl, (G do)alkyl, hal o(C1, 10)al kyl,

hydr oxy( Cno) al kyl , am no( G "10) al kyl ,

car bonyl (C1_3) al kyI t hi ocar bonyl (C1_3) al kyl

sul fonyl (C1, 3)al k sul finyl (C1_3)al kyl, am no

(C1 1IQ;)1a|s¢dy¢ted frpninrtgq gioup rensigiing of hydrogen, oxy, hydroxy, carbonyloxy,

et er of CHAS9 UGS T Yoy hesirouryi oy s

Re: er oz(i%(bg ga)ak}l’é&laﬂnlhw suli‘[(?iamldﬁ, irhinpcsudtonyl, Sﬂﬁnﬁll) &D,lk%)ai‘lkyl
etero i cycl oar oa
het er o( leaIPiI: XY, %miﬂ%sgcqrwap%gm(%) Y, Y

het er o( c rar
het er o g%%ﬁt)@?gﬁé )Sh?c(IgngIf%agl o oaIréIlﬁ'yl sulfonyl(Cy.s)alkyl,
het er o Caulipt(Cryalioarartivo oo stinaCesalbs],

atom to Wi encselooti €SI defizolsE DO na,

R4 is sela@ﬁ(@, lofan@metb‘%oﬁ&l@epsfﬁlﬁyﬁ (@J llzmcyéfoamw@%lﬂyl

oxy, hydroxy, carbonylo

( C4_12) arhetape(fCs- lﬁbtcwlo:{r@IICo))aH(yl éQy;z)%'aIOb&wyl

g>r(nY8gr bo(']}é %@IIIII}Y%IHII% 1&%@@@8%? On§t ro(@mzﬂaI %%Ioalkyl,

C1_10) aldeyl,) d | k I
(i ot lobad oy st

t hi ocar bdqureeéz; 11)bicu¢lRgyl, eagh w)bﬁkyqu{eélqr gngpbrtjfuted, provided that
| f I

?é,g 4I2;I¥y (lfms)%aﬁieﬁ{ %Reré@e aL%% ?c?@'ﬁIcIW is bbﬁﬂd‘fb&%&'mﬁhké{ Iiouble

het er o( Chohd) cycl oal kyl ( C| 10) al kyl, aryl (CL1.10)al kyl,

I(ﬁgtgeligé g% E‘ilﬁg‘I Q’I’IVI‘? @p%s?:ggqg%;}ng of hydrogen, oxy, hydroxy, carbonyloxy,

het
hgt EI SI git ib@gkﬁ}yﬁ I@‘(Eg&%l%% TN 31/(1)3’11'}’10Xy carbonyl, oxycarbonyl,

het er o( Candigd c(ﬁ@]@aikmhum(, @Elfdrﬁ)rbdm;)amldxal(ﬁly to)alkylamido, imino,

E:I :I gI gtgﬁuézéﬁ ‘IIﬁ’(‘%g 29)8 k&%?éiéy]o alkyl, hydroxy(Ci.i0)alkyl,
het er o C"arx%aw qy)siks}%xﬂbonﬁe@.gﬁ u@&tthiouafaa nfllCy. palkyl,

unsubstituted, provi ded I S absent
atomto vdulfohyl(@ oI Kybutfirfyd(Civso) plésk (@fm)iiZ@RII@HI 1@119@@1 -10)alkyl,

(Ffiy' Sh%ﬁﬁ%@%ﬁ@ﬂ{?ﬂa)@(ﬁ;ﬁ’% I}fm %Iggx(li%yl(&’mfa‘i’l%ff”
het er oar YArox&,., W}I?Wéro((%b/)@ﬁ}ﬂ@ﬂl})dlkyl a(mgngblcy?loaryucl salkyl,

(C1. 10) al kyl am no, fonam do, i m no,
sul fi nyl he{@p@so;)hicwlparyﬁélloxatkm igeseEyighalkyl, (Cs 1z)eycloalkyl,

b I
ol Fonyl (BRG0P (PR ey phR s apicycloatio,
Ci _10) al(kyl ik Cy.12)bicycloaryl and
EC3 12; ?y(g)]f-&)l?ﬂz @&f&@] %I)@IyKY 9.12)bicycloaryl an
het er o Cglelezy@gt) g:y‘lypr(ytpagt) a.}bﬁg);utedgz; unsubstituted, provided that R4
aryl (C11Q) §I> FIf@% gcfhli }&L&ﬁﬂch@ Rlpl¥hd forms part of a double bond;

(C9_12) bi cyc oary

het eR6 68edtd] Roaythe geoupl o(oﬁhstﬁ)g%ﬂ&ﬂdrogen oxy, hydroxy, carbonyloxy,
(C3_12) cycl oal kyl het er o( %%?cl oal kyl

(C9_12) bi YoRIVIGHY; h ﬁ@rpélfy Q63 CarbpRylc XCB’éIIOW amino,
(&512) afoibi ggkﬁf AL, sIll%r@aIiMIlo i, 3RKEYGARALYC, A)stiy,

het er o( icyclodryl, each substituted or
unsubst i thal&€;- 1oc)alkﬂscab@h}ﬂ(@labékylallklmatb@gel(ﬂer)alﬂwﬂ form

?ssﬁﬁiteinis%%w?‘?wﬁﬂ%bsﬁ% B oRTE ekl Rindcs et

part of Eﬁ }ﬂnﬁet&B(@{ﬁ)c%!@Ellkyl(Cl 5)a1ky1
[ ndependent I y sel ect ed“from t he group consisting o

hydr ogen, hal o, cyano, heteroa#¥l oxy, carbonyl,

oxycar bonyl, am nocarbonyl, am no, (Ci_io)alkylanino,
sul fonam do, imno, sulfonyl, sulfinyl, (C110)al kyl,
hal o( G _10) al kyl, carbonyl (C].3)allcyl,

t hi ocar bonyl (C1_3) al kyl, sul fonyl (C1. 3) al kyl,
sulflnyI(C 3)a|ky| an1no (Cl 10)a|ky|



is absent when the atomto which it is bound forns
part of a double bond; and X is halo. [0125]1n one
vari ation of each of the above enmbodi nents, X1 is
-CR6=. In another variation, X1 is -CR6= and R6 is
halo. In still another variation, X1 is -CH. Ol}%gl]ﬁltn
yet anot Weyl(Qalro)aHt}ﬂ etasparsls hs)alkyl He-albisveloanth s

and vari on t tion of
each of t (b%é'\}ége oﬁﬂsgh%gﬁ{g%ﬁé fc&azélg%éxg X2 is

- CR6= |Hé:téir<bﬂd3 12)8ydlaslkn e(ICg\{gbicyttlbalhylohetemC@ @fbidyealkyl,
above enbodi nents and vari ations, . X3 In a further

vari at i ofCofi2)@&yhheigro(Cnw)ailo (fes- 1é>?‘?ﬂﬂ&¥°ﬁ§’ﬁ?§ and
variationg, ré@m ébaﬂ%l@ﬁgf R&dh é@ﬁt‘ltﬁ{eﬁ% quubgﬁ‘t‘&tbdof)r M‘ﬁqd R, are

above enbo riations,
sti |l anatkertogethérab fiem pfubstithedodr Lmn@sabm@ng, PrOVlded that Rs
enbodi nent s, and Eal‘l ations,

and, nord$S 5‘&‘%&9} \if ?rhﬁhpﬂtonr }qwﬁ(lgh 1t| 18 bé:lg’?d ngB:t‘ R% o% a dou%le bond;
vari I@{ érfarRPJre @é’&lhn ehé’@xﬂ?@@l\é@te@ HAChE R @RSisting of hydrogen,

vari ati ons, is - = and is a substltuted or
unsubst i thal® ctyé@l hst)emakxwxy, IcarbanYluM}f%lfbovﬁlr penogprbeRyl, amino,

h of t nb t.
© o= and e F VSt S e, SPho S AW Ay XGH i,
In still Kald(oy ';J)ﬁkylvadrb@m@l'] 3§mkﬁaﬁf00@fb0ﬁﬁ@cﬂbﬂkﬁ
enbodi nents and vari ati ons, 0130 In. yet

further \atfoayiGm)dkyle ﬁéﬁnﬂfct ﬁ@lkﬂbwgl%( jRing({q s)alkyl,

(@ nal kol By dodisitnatab feBlcy '%?982%‘h§‘§‘?‘-?%“éy"

R S AR et

anot her M?fa(qsoﬁgﬁ’b’c@éﬁ’ll{ alﬂﬂ’év (&%’3@] L‘??H@'Eﬁ nments and

variati onl?eter&c_a,-é)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.ip)aryl, (Co.12)bicycloaryl and
hetero(Cy4.12)bicycloaryl, each substituted or unsubstituted, or R7 and Rs are
taken together to form a substituted or unsubstituted ring, provided that Ry
is absent when the atom to which it is bound forms part of a double bond;
and

Ry is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,

(C1-10)alkoxy, (Cs.12)aryloxy, hetero(Ci.jo)aryloxy, carbonyl, oxycarbonyl,
amino, (C.1¢)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(C1.10)alkyl, halo(C).jp)alkyl, hydroxy(Ci.10)alkyl, carbonyl(Ci.i0)alkyl,
thiocarbonyl(Cy.0)alkyl, sulfonyl(Ci.io)alkyl, sulfinyl(C,.io)alkyl,
(C\-10)azaalkyl, imino(Cy.jp)alkyl, (Cs.i2)cycloalkyl(C,.s)alkyl,
hetero(Cs.j2)cycloalkyl(Cy.j)alkyl, aryl(Ci.jo)alkyl,
hetero(C.10)aryl(C.s)alkyl, (Cs.12)bicycloaryl(C,.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, hetero(Ci.10)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.jp)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.ip)aryl, (Co.12)bicycloaryl and
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sel ected fromthe group consisting of

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

(C5_12)aryl and hetero(Cl10)aryl, each substituted or
unsubstituted. In yet another variation of each of the
above enbodi nents and variations, Rl is selected fro

t he gr oupretesp(§iasbigycloaryl, @gchls?})atptyted@ﬁ gnsubstituted, prov1ded that Rg
hetero(G; gggs%ﬁty\lvhe CRE Iat ?1#1{%)5&111 LHiGdp n U%ﬁﬂ?ﬁ&r{ 54 &hible bond.
In a further variatich of each of

[0Ea)odilAenbthemdimbodimertt theristerniddiates caansprmet ituted or
unsubstituted (C6,12)aryl. In still a further
vari ation of each of the abagye e & nents and
variations, Rl is a substityyed of unsubstituted

phenyl . I n another vaRjati oplof ch of the above
embodi nents and variati onm; 12k s™a,substituted or
unsubstituted 2-hal ophenyll. 1nlstil{l another variation
of each of the above enmbo¥iweat‘scartdzvariations, Rl is
a substituted or unsubstitut'ed 2,'4-di hal ophenyl. In

yet another variation of ea ) of e above enbodi nents

and variations, Rl is a substituted or unsubstituted

4- cyaigihenyl . In  another variation of each of the

above enbodi nents and varj at IS a substi.tut

or Uhstldsti aracadh lzdﬂmnéeml.‘/cviﬁ%?ﬂﬁ%we §rAUR gRnsSisting of Ry,
further V@él g@m{ each of the above enbodi nents and
vari ations, I's a‘substituted or unsubstituted

( C94R) mamam angH indépenderdtyhetectedrfram thergrofp ecnsisting of A&7 and
above emhodiments and variations, Rl is a substituted

or unsubstituted naphthyl. In still another variation

of each sOkcikd %oﬁbf?x\é%r&{mg@ﬁgg §f @GRER VesiatiNgs, RL is

a substituted or unsubstitut
het eRyp (a@etRy bithyth¢ Otpywhich 0 iSgund, iy atleaving gepp;

o s bR TR oy, cuponytos
subst i t uefksxys ﬁy&@k%k&{}oﬁbﬂé}@ ﬁét@td@r}ﬂ@xyi Icsﬂbbﬂg rhino,
hydr ogen, hal o, cyano, thi o, al koxy,

hydr oxy ( C§3)aklkylemine) splfenamidg cmsag, vsylfoméa%ﬁnyl (Crio)alkyl,
bstitut ti
Subst L BB R A er B 2t Lon,

subst i t ut @gbomiyl(T, 9)atkyd/ thiteibos G L)dlkensd fegl(€et)etkyl,
fromthe group consjsting of hydrogen, Eé uor,, .chl oro,

brono, i odfind(famdplk Y%e%rHWOt(Fﬁl Jalkdy Wiy (Ci-3)alkyl,

trifluoro d Q)E Y alkyl

et hynyl , 4?558%%%% F@ys%%}k %(o o?olﬁ? yH gg] I %ﬂasty |

a furt herarymch aballoyi, bétem&gﬂ(@fs)aik}é (&b@;\bblcgcibmdl(@ealaﬁcyl

and variations 1 4c R14d

wher ei n Fﬁ%@o((hilz%’lcy l(scaf)@ﬁgﬂn@a@ﬁ%d%é\gy each

' ndepende&&l&xg g g&l@glkgf ol Eﬁﬁcﬁ[d&ﬂ& %b(fﬂg, 15)9109510a1ky1

hydr ogen, hi o, “al Koxy

hydr oxy/( Q(}%ai)kw,,he&ac(r&s@baﬂ,l (Cuh:ébllcmlowb@@st i t ut ed
hetero(Cq.12)bicycloaryl, each substituted or unsubstituted, provided that
R; is absent when the atom to which it is bound forms part of a double
bond;

R4 is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,

(Ci.10)alkoxy, (Cs.12)aryloxy, hetero(Ci.i)aryloxy, carbonyl, oxycarbonyl,

amino, (Ci.ig)alkylamino, sulfonamido, amido, (C;.ig)alkylamido, imino,
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10134]In yet a further variation of each of the above
enbodi ments and variations, thc conpound or process
according to any one of clainms 1-14 and 19-42, wherein
R2 is hydrogen. 101351l n anot her varlatlon of each of
t he above enbodi nents and vari ati ons, is absent. In

still anculenrylyafiayli Gn-10plkahbplogf- mh&YéBWQ@XY(CI 10)alkyl,

aroup cortrdPiig IS AsBERuCT bR T BEREEN NS
am noal k@ayfonf(l(ﬂjulo)a)l@ﬂ keyil finyh(pa d)adkﬂmq%)atdajd{yl imino(Cy_g)alkyl,
am no( C140) al kyl , cI oam no( Cl14

(C1_12) cy&hoarygqalk &xé}%l@énh@m&gp )sﬁqlv(a,}kylg%dwalkyl
het o
etero( ?‘e}{lgl)r(@r%#azlk %@&é%ﬁ&’(gﬁg)taggl ggg_\&/&zﬁkyél&a $Hc, )alkyl,

In a fu titon o
enbodi nmerticserafii. yhaicyelbanyt(€,.s RIkyl,ihsteso(Cusalkylu(@d - sycloalkyl,

Vartaci orferomes Stk sovBichipaly bRt Chipbieycloalkyl,
variationg,  firyl, %e@r&@??o?éryyt@ﬁxz}lﬁcyél&uﬁ%hat ut ed

hydr oxyal oxy I'n yet urther variation of each of
t he abov dleeﬁrb@biuﬁbwvsloaﬂy&i eaelt substiteg or mnsybstigted, provided that Ry

\S/zl;PIS:ilt |t ghe g}r,s%rgg\é’; é,g gcqu/hl%ﬁ]l n,g%élfr}/d fo ng 8F 88buble bond;

ove e
var i R{ is@@sctedEohriStha gﬁﬂi@sdohhbﬁ@omfydwgﬁﬂ hadyi, hydregy, carbonyloxy,
arylalkyl. In still another variatiqn of each of the

above enmeNYe ADEOXYn BetoRRTYARX Yo GaDOTY, GXycarbenys #nings ed

var at | onor uEdahifes {AtcElo, i SuIBNR ARy, Coatiy

vari at i ortalo(B;.d)alksl, sarbsﬁyl(@atgwkyi;thmanbbsjzh(@u;)elﬁyl

{ o™ abov S URBINE raHRY sHERALET At K g Sy g0 RS, ifino(Cy ali,
substi t ut By IR, sBﬂhgfh?ﬁ’O qu&wxalk&!gcf»})hm(&l a

further variation of eat
vari at i onsyl(@3 o)k, sandresiyl (Gt elkyt, (Coadpsydloaryléd:. s)alk}’1

of cach’ drRrabEclomlin e G ORI ons, “Ral's

absent . I}{htaro(céflg)tl%loédﬁﬂ' atd. gbu%lo@m@h heferd (05, 19&@z@oalkyl,

enbodi nent s vari ations, i's selected fromt

gr pgp gr(ﬂss?anyg mte(r@ﬂﬁo)@t:yl;;(cy hjieycdoayylamdo) al kyl |
o o ANl b R RS A U By o e

or unsu bStTakéthbgétheﬂ 10 farnh Histiititutvd@ o @tsubditakd emg,rprofnded that Rs
t he above enbodi ments and variations, R4 is

subst i t utis@bsent whew B@tatqruttwh(c@ mﬁm@ynd fqrﬂ“é’@ﬁqu aglouble bond;

f
vg: |t ‘ﬁl%i 7r5|‘r€2tﬁa 1n8€pse§1§gxpllytos% € (aor uns L@B{ﬂ?t ut egﬂ]g of Rfrogen.

am noal kyhalo, |d9ar¥cﬁ1he&r(fdﬂylbhjércamyabKMrbﬂnyEanthﬁarﬁdm@l amino,
above enbodi ments and vari ations, Sﬁ!i»gs“ ut ed
or unsubsGruuelkylaano. syHPRAPigH; | %nO’ISH f‘é‘?ﬁét nyl, (Ci-10)alkyl,

var i at i oneEEpRE by ARG TRl SRR Cldalor

hydr oxy( @uﬁhhm(t; 3)51®&B§ﬂlllﬁmy}£Cl }alkal, fatmmdwéﬁ‘l watkiytimar(C, 3)alkyl,

Sel oot od (oIRGB BbHePEEkD Bl APBRSCRDIT |
ERERI {1@1&&1‘8&@16@{' aIRIACIIb LD RO

and (C3_ 12 each su st tut
unsubst i thﬂt@d(CghEbbmloar}dtﬁﬂ1hbﬂlk)daﬁﬁsai)pmi0aikyle ac h of

1 2001, HRAL TR0 LB Gy TS SR e,

am no( Ci kol hefR6 (@D C ydlonev and
hydr 0><y(é@5 )al Kyl al k(gﬁy C'%m 5)2?1"1 Yeloaryl an

het ero(C3_12) cycl oal kyl (C _5) aISK)yI and

(Cl1_8)cycloal kyl, each substituted or unsubstituted.
In anot her variation of each of the above enbodi nents
and variations, R5 is selected fromthe group

consi sting of (C13)al kyl, (Cl1_3)al kyl am no(C1_3)al kyl,
di (C1_3)al kyl am no(C1_3) al kyl



101391l n a further variation of each of the above
enbodi nents and vari ations, 127 is absent. In still a
further variation of each of the above enbodi ments and
variations, R* is selected fromthe group consisting
of hydrogen and a substituted or unsubstituted

(G Aal ky ihetergf€4mibigysearyl eachrsuhgituigd or upsubsiiteied i diy 25¥d Rs are
t he abov [ ' :
10141] | nqgﬁgﬁﬁ%ﬁ% X ?Oéteﬁrhgsn“%gtﬁeugégc"g %g?ub?ﬁ' e kegbrg%zs%%ded that Ry
enbodi mens sbsamdvvarthattioants, witeh itss bainddomak parooh a dvmble bond;
group consi.sting of hydrogen, (C _10)al koxy,
hydr oxy(GTﬂO) al koxy, (Chio)al kyl, hydroxy(Chio)alkyl,

( APl th@ ting of hyd , hydroxy, carbonyloxy,
het quc%%:el%cg) cycl oal % conSIS 1ng N P/ mgg}: r?xgugstr?xtyu%ardony 0%y
or unsubg€i tobﬁlle@&y, ﬁ@ﬂA)@I}ﬂW)S bﬁﬂeto(ﬁnmﬁmlpxy,ardr@m’b expfarbonyl,
each of the a odi rrent and, vari at
sel ect ed afql%‘?n )33@6‘81“80% opgridp, BPmﬁy onyl R]‘%%“xf
hydr oxy ( @4 @H‘l aloﬁil@lg)a-l?(}/] ﬁy&ﬂoﬁﬁddﬂ){d)alﬁyﬁ carbonyl(C1 10)a1ky1

hetero(Cl_12)cyc each substituted

unsubst i tt@pefttbonW@na@e&/yb*ﬁgléqrx»ﬁ@wlﬂétmwl@aylé@sno)alkyl

1014311 t

enbodi mre]rgpg ):\az(%g&gle ,;{,8% ”O)Ia%’ﬁ&%‘z log[kgﬁa&?? o%&}/’he
group Comgiess(09g)Ofcldid@anarkyy awl(ﬁﬂ!b&)hlktyut ed or
unsubstituted (G s)alkyl. In _a furthermé g{(l on of

each of thstere(SoveayiBoartvhi(So-wkicxsnar YIR i s
hydrogen. heéeﬂ)a@%%@ grelbérgu@. i DeEteVRTI t)aueﬁ @ @egggﬂkyx,

of the above ‘e riat1 ons,

fromthe hgtem(p?gsi)cbml(&ﬂkyig(bﬁz)bl,cy@odklyﬂ BeteﬂoﬁCyﬁ)bleycloalkyl
further v t| o ﬁacp%_ he above enbodi nents and
vari ati of 51 el’(’I( - Y o RIGYSIoRBH B¢ each of

the abOV%eff‘e%{@q_1 JBRYQoAYH HAT uBbfitaRE or inbubsBruted, provided that Rg
is absent when the atom to which it is bound forms part of a double bond.

[0122] Instill another embodiment, the intermediates comprise

O OH
R3
~y | AN
N
N l\‘l 0]
Rs

wherein

R; is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, hydroxyalkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C,.1o)alkyl,
halo(Cj.j0)alkyl, hydroxy(C,.1o)alkyl, amino(C;.ig)alkyl,
carbonyl(C,.3)alkyl, thiocarbonyl(C,.3)alkyl, sulfonyl(C,_)alkyl,
sulfinyl(Cy_3)alkyl, amino (C;.1p)alkyl, imino(C,.3)alkyl,
(Cs.12)cycloalkyl(C,.s)alkyl, hetero(Cs.12)cycloalkyl(C,.s)alkyl,
aryl(Cy.0)alkyl, heteroaryl(C,_s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cs.2)bicycloaryl(C,.s)alkyl, (Cs.12)cycloalkyl,
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1014511 n still another variation of each of the above
enbodi ments and variations, each R12 is independently
sel ected fromthe group consisting of hydrogen,
hydroxl, (Cl_5)al kyl and hydroxy(CLS) al kyl, each
substituted or unsubstituted. In yet anot her variatign

of each élﬁtem(&aﬁ@(ﬁ@a@?ﬁ&d@mﬁhﬁ%"lﬁﬂlﬂy}vB?tPTQf(Fblﬁ)é’lcyR&)Z kyl,

is hydro a of the

above en‘gé Z%Aefglfgetgn |af (éon R%i%fa gﬁ@dr oXY.

[0146] In }ﬁtdrcb(C4az)lﬁluy¢lhﬂyl \eachi subitétntedfor esubstithtedh@rovided that
above emhodi nents and_vari ati ons

i ndepengﬁwﬁ goseal wherklie fiopmia HichiigaBo e P3Ol doudle
hydr ogen,boggdg[ngxl (G _s)al kyl and hydroxy(GCi 4al kyl,

each substituted or unsubstituted. In yet a further

var iRatis seleaséd ﬁfamhhc)grqup @ommstmg o ﬂnﬁd@gmmxy, lydlgoxy, carbonyloxy,

vari ation [01 n._ano

vari ati or? ye%fé{ XSPIY Od\yecaéﬁ%{?'g" Bt O%Uammo
variati or{€q ,oﬁﬁmYlhﬁmﬁye k@cdrﬁdmﬂd Qiirdol) gmga"r@u @ukﬁ@ﬂyﬁ |(st jodkyl,
of hydroge cyano, car bok)%{ )al kyl and

(C5_12) ¢ la6i). lo)qlkyle%bp@u@sb)aﬂ ébloé?rbeﬁfélﬁ%ls;t)q kyl ed.
In still
brbodi et AR RS FAED, b8, BIAR, imino(C1 )alky
e O Gap lss
varlalons | S al O n u er varjpatl
of each G Ge0 bRl Fonkyhd: it weqaaﬂgé S
| ect
ol or ! aodRbrb(CRTDbEIBAONE SANSLIEL MoRlpalikl D05,
[0149] 1 n Ixtdrd(Csa,)tyulddileyl, mrm)htqyolnalkyl ba@to(@ﬁ 1zl)‘theycloalkyl,

above enbodl nen and vari a Rl4b i.s sel ected
fromthe s tgﬁ@r%(ﬁ #" (ﬁgrti}bd@’é?}f)arﬂaﬂn car bonyl ,

al koxy, (}ge%@ﬁ Blcga@aﬂyﬁaéﬁéu&ﬂﬁlkéaadrkﬂlkubsﬁﬁﬁéﬂ or Rs and Ry are
substituted or unsubstituted. [0150]1n yet a further
vari at i ortaksn tegcthelttb foimea ammt@dmmwhq’qﬁ@e@ﬁag, provided that Rs

vari ations,, Rl4c seI ec fro

of hydr ogléﬁbseﬂEnWBen@’g‘i tt Pbcli‘ {n‘é Oﬁ?‘gf%mﬂgp :ﬁw 3L bond.
[oysir 0X])’1(}@l—§)(ﬁ‘l'1éﬂélnboﬁﬂ§éht &u@&heﬂgdmescaompmu bstituted.

VO 2008/°079814PCT/ US2007/ 087913 1015111 n anot her

vari ation of each of the above enbddi nents and

variations, Riad is selecte the group consisting

of hydrogen, hal o, ca&sQonyl (C13) al kyl and

(CLQcycl oal I cyl, each s unsubsti t ut ed.

wherein

Ry, together with the O to which it is bound, is a leaving group;

R; is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, hydroxyalkoxy, aryloxy, heteroaryloxy, carbonyl, amino,
(Ci.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (Ci.i0)alkyl,
halo(C}.10)alkyl, hydroxy(C;.i0)alkyl, amino(C;.jo)alkyl,
carbonyl(C).3)alkyl, thiocarbonyl(C.3)alkyl, sulfonyl(C,_.3)alkyl,
sulfinyl(Cj_3)alkyl, amino (Ci.1o)alkyl, imino(C.3)alkyl,
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1015211 n still another variation of each of the above
enbodi nents and variations, Riie is selected fromthe
group consi sting of hydrogen, halo, carbonyl, alkoxy,
(G rQal kyl and (C342)cycl oal kyl, each substituted or

unsubstituted. [0153]1n yet another vari ation of each

of the alfove)wynlvalkiyl€nt)slksh bGWaJ(Catzi)Q)’ﬁk)alkR!@Hs)@lkyl

hyd h

erboar otk PRl LRGP Ry bab B, DRSS
still a fhefetdies. Izwey@éargm@alﬁﬁctcqu)c_f/&lSalaﬂove

enbodi nents and vari ati ons, I's hydrogen.

51l n
yet a f uhete(CoaevatoabiyléEs eﬂaw%alkbﬂéieé%(ﬁé bicycloalky,

oroup conerull, AR SR, (&' SpRfuRRyEthd (P L Ne
vari at i OIhleo(élaq:zbblof'clctdﬁysl advh\sebstitited brmessubstantdd, provided that

variations, Rl7 is roxy. 101571Tn sti I anot he
vari at i omadt aksgpivigm t ghétogb@\)’@“% of'a double

vari ati opgnq-Raqi s ethyl. [0158]1n yet anot her
vari ation o(f1 each of the above enbodi nents and
var iRatis mh&ted%omshesgbep tedsisting of hjdrogen opy,dmlmxsft ¢arbonyloxy,

of haloa t os 01591Parti cul ar, exanpl es,o

conpound § &gt éﬂoﬁéj ]}l TOHUIOBY e @EIY}: r%@{%’wlﬂ WiPhde,

but are net,Ndikg1hfhot Qilfonamido, imino, sulfonyl, sulfinyl, (Cy.j0)alkyl,
halo(C;.0)alkyl, carbonyl(C,.3)alkyl, thiocarbonyl(C,.3)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.)alkyl, amino (C.i0)alkyl, imino(Cy.)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.1z)cycloalkyl(Ci.s)alkyl,
aryl(C1.10)alkyl, heteroaryl(Cj.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Cg.12)bicycloaryl(C,.s)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs._12)bicycloalkyl,
(Cs.12)aryl, hetero(C,.jp)aryl, (Cy.12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each substituted or unsubstituted, or Rs and Ry are
taken together to form a substituted or unsubstituted ring, provided that R
is absent when the atom to which it is bound forms part of a double bond.

[0124]  In a further embodiment, the intermediates comprise

O X

wherein
X; and X, are each independently selected from the group consisting of CR¢R,
CO, CS and NRg;
X3 and X, are each independently selected from the group consisting of CR; and
N;
X5 is selected from the group consisting of CR¢R7, CS and NRg;
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5-(2-fl uoro-4-iodophenyl am no) - 3, 8-di net hyl pyri do[ 2, 3-
clipyrimdine- 4, 7(3H, 8H) - di one;
5- (2-fluoro-4-iodophenyl am no) - 3- (2- hydr oxyet hyl ) - 8- ne
t hyl pyrido[ 2, 3- d] pyri mdi ne-4, 7(3H, 8H) -di one; net hyl
2-(5-(2- quoro 4-i odophenyl am nol1 8-net hyl-4, 7-di oxpo-7

. 8- Ryisselected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,

dlhydrop
5-(2-fl uéﬁ%ﬁ( ll%ﬁdg% I’?en%"gan'? frcl) gal’%%@é%?gwt%?? ?%&‘F’Lﬁﬁ‘%"o 2
, 3-d] pyr (@i _ghaleylamino, sulfhnﬁ(rﬁdd ghinodsudfoayl, sulfinyl, (Ci- 1o)a1kyl
i(ﬁz)) 8( 2, h%lo?CP%geﬁI?ﬁyf?ydrg)Yy%&l 1o)a lgylfelrrllji?lg 1- 10)al?<yf)pheny| am
t hyl
met hy pyragﬁo%gl)ggr %%%f km@mﬁlyﬁd { Rtk BLQ o2t )alkcy

(R) - ropy | uoro- 4- i odop eny1am
i no) - 8- sulﬁnyl(C1 s)alkyl, amino (Cl 10)a1ky1 imino(C, 3)alky1

(9 b iGrergerse IR oy 19 RS A | o

ophenyl amr-ay;. 1§)a1k311 heteroaryl(c, 5)a1k (c9 lz)blcycloaryl(Cl s)alkyl,
nmet hyI pyrido[ 2 pyrim di ne- di one;

(R)-3-(2 t@temaﬁlydx)bwygp@w@) s)glkgvh( b- uifrys alkybdophenyl am
Idlnfrzet ﬁylgrh? er%((g_‘ﬁzz)gycéﬁallw 1 g%lg d%)blcy%oaill(\yg]]_lh%t%o(g 8?}blcycloalkyl
(S) 1;5 ((34 -(Bx pRyR hitert R (@) bidycRafy? ad di hydr oxypr

0

ol et hyl ﬁwqr@(&[4zz)btcuyls9rwi ereh sbstituted prugsbstifulide provided that

R; is absent when the atom to which it is bound forms part of a double
bond;

R4 is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (Cs.12)aryloxy, hetero(C.i0)aryloxy, carbonyl, oxycarbonyl,
amino, (Cj.jo)alkylamino, sulfonamido, amido, (Ci.1¢)alkylamido, imino,
sulfonyl, sulfinyl, (C,.1p)alkyl, halo(Ci.ip)alkyl, hydroxy(Cj.jo)alkyl,
amido(C;.jo)alkyl, carbonyl(C;.ip)alkyl, thiocarbonyl(C,.j¢)alkyl,
sulfonyl(C.10)alkyl, sulfinyl(Ci.i0)alkyl, (Ci.10)azaalkyl, imino(C;.10)alkyl,
(Cs.12)cycloalkyl(C.s)alkyl, hetero(Cs.i2)cycloalkyl(Ci-10)alkyl,
aryl(Ci.10)alkyl, hetero(C.10)aryl(Ci.s)alkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cs.12)bicycloaryl(Cy_s)alkyl, hetero(Ci.jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.1)aryl, (Co.12)bicycloaryl and
hetero(C4.12)bicycloaryl, each substituted or unsubstituted, provided that R4
is absent when the atom to which it is bound forms part of a double bond;

Rs is selected from the group consisting of hydrogen, oxy, hydroxy, carbonyloxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, amino,
(C1.10)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C;.i0)alkyl,
halo(C}.j0)alkyl, carbonyl(C_s)alkyl, thiocarbonyl(C,.3)alkyl,
sulfonyl(C.3)alkyl, sulfinyl(C,.3)alkyl, amino (Cy.j0)alkyl, imino(C,.3)alkyl,
(Cs.10)cycloalkyl(Cy.s)alkyl, hetero(Cs.i2)cycloalkyl(Cys)alkyl,
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(R)-5-(4-Bronp- 2-fl uorophenyl am no) - 3- (2, 3-di hydr oxypr
opyl) - 6, 8-

di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di one;

5- (4- Brono- 2-f| uor ophenyl am no) - 3- ( 2- hydr oxyet hyl ) -6, 8

;:n met hy| gy¥{Coplel.detsieann(di-nalkyl, (earibipirloandste;sialkyl,

L

(S)- ) 3- ( 2, etcDp (03 k) oyoyguilapy(Do-1 5b1(cgclbalk|yic betdro( Gda)bheyeidadioyl,
i no) -6, 8-

di net hyl $51208Y5 heter(Gy eyl Grezlbicyeloar gpd i one:

5-(2-Fl u d yqﬁ%ﬁ%&\d'% 1)
di met hy g{/e&rﬂ(oo[ﬁggkg&g%?%m%&%( Q)H 81 - di one; s Hid Ry are

5- ( 2- Fl udal@pﬁeggthqﬁeﬁv)n@sqbztlhqusw@mywe@% @rvedadythat Rs
| do[ 2
(R 505 3 Fosent wben b Ry 1) 96 3hs PRl BBt 8PS donblc bond;

| amRyd R sGre each mdependently selected from the group consisting of hydrogen
di et hyl pyrl do[ 2, 3-d] pyr.i m di ne- 4, 7( 3H, 8H) - di one;

6- Fl uor 0189, sydno, Betstoarylees s%réﬂwla%méébpeye BMAYPGATERY s amino,
hyl ) - 8-

met hyl pyr &[boeaik)\{)}aréx]moy I‘SIIJI#I) 1do Am%o ﬂﬂgﬂ?’l gulﬁné/l (Ci-10)alkyl,

(R)h 3- I(2 lﬁl@hwlbﬂymb@wmlﬁ)aﬂk}ﬂl,thETb()ﬁﬂ(GMMme i od
ophenyl a

ey o e (Conplioyh el ety stnisgy Cop iyl imino(Croalkyl,
E, S%eﬁyl( 2 r%@n F%)&}%?Jawwlgpm@l;&térbé@rl9c§cl&£k§1k@9§)£k§‘1; i od

met hyl pyraaryalanszillqﬂ d}etermrdl(ﬁes)ﬂ.l,kﬂ 8Fy-oicxtland(C).5)alkyl,
(R) > (4 B&a&@:g 12) 1cyc I‘F})’R%T%l)aﬂ(nﬁ Qe 12?0};0?0&& ?I hydr OXypr

opy1) - 6- f1°

8- et hyl Hh di loalkyl,
P PRl o 0 Aot praoclodo,

| am no) - €Ck. hz)wbhetero(cl 10 aryl (Cg 12)bicycloaryl and

B e

| am no) - GakdnuOg&her to form a substituted or unsubstltuted rlng, provided that R,
8rrethy|pyr|dof2 ¥r|md|ne473H8

(R) - N- ( 41§ gbsept wbm ﬂw B YpWbish 1915 bornd orss sarﬁes Agaubje bond;
Ze;’:rri’ § aegl%cée(r? frgm[ tBe §roa11p conmstmcﬁ of_ }gdrq gen oxa/j h§droxy, carbonyloxy,
f | uor ophgQy Qakéwan Q@ulzjamlany,dfeter&{f(lJlo)aryloxy, carbonyl oxycarbonyl

ar3n r[])l o;] ygra%XQ r(o 1 ?(Sa_llﬁy ammo su onam1 8 rllcl)nno sul?o 3 hsu?fn nyl,
(Ci-10)alkyl, halo(C;.jp)alkyl, hydroxy(Ci.jp)alkyl, carbonyl(C,.jo)alkyl,
thiocarbonyl(C,.;o)alkyl, sulfonyl(C;.ip)alkyl, sulfinyl(C,.j)alkyl,
(Ci.10)azaalkyl, imino(C;.jp)alkyl, (Cs.12)cycloalkyl(Ci.s)alkyl,
hetero(Cs_j2)cycloalkyl(C.10)alkyl, aryl(Cy.jp)alkyl,
hetero(C,.10)aryl(C,.s)alkyl, (Cy.12)bicycloaryl(C;.s)alkyl,
hetero(Cs.12)bicycloaryl(C;.s)alkyl, hetero(C,.jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.j2)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(Cj.jp)aryl, (Co.12)bicycloaryl and
hetero(C,.12)bicycloaryl, each substituted or unsubstituted, provided that Rg
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met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di one;

, 3- Di hydr oxypropan-2-y1)-6-fluoro-5-(2-fluoro-4-iodoph
enyl ami no) - 8- net hyl pyri do

[ 2, 3-d] pyri m di ne-4, 7(3H, 810-di one; 5-(2-Fl uoro-4-i

doph | ' -3-(2-h yd t -8-meth yl [
SOOFZ, g?yla]ag{pnp{] W*‘%ﬁ W(g_ag)’rry{o\g&&g#tia P)&)L%i) formsrrgart o%/ a gg’l{ﬂle bond;
(R -3-(2,34D hydr oxypropoxy) -

5- (2-fluoro-4-iodophenyl am no) - 8- nmet hyl pyri do
[ 2, 3Xd mle.i mi di ne- 4, 7(3H, 810- di one;

[Oé%hgr@%g%vggﬁ { dr PA PR3 ¥11)>6v%_efrr|1bl’(l) {rgénés_, (X211£ l-&gér=9_lﬁ_airlgther
vamtibny, | 30YiE LOR{=Zanzt 1@% RaloMIA kg adotHérdfaridtidm, K, @S H=

&R - 5- (4-Brono- 2-f1 uor ophenyl am no) - 6- chl oro-3- (2, 3-di .
0 r oxippiebgnpther variation of each of the above embodiments and variations, X5 is

[
cf: B AR RS AS el i e

[0l¥7]) - 8n still a further variation of each of the above embodiments and variations, X;
. et hyl pyrido[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) - di one;
isE. (2- Fl uor o- 4-i odophenyl am no) - 3- ( 3- hydr oxypropyl) - 8-m

[0?%%]3/'4%2}?&9 glfﬁlffy?ﬁ%ir?g;()f glmﬁlycff‘ tﬂé Q)ove embodiments and variations, X4 is
C6- Chl oro-5-(2-fl uoro-4-i odophenyl am no) - 3- ( 3- hydr oxypr
1)-8- - . - .
10§80y 1 yanothsy veristian o§ pachifi hreabeve emhodiments a9 yariations, Xs is
-CR PSR IR bRBT M hbdvd Ftbesthenty REPPiakiofls, X is
met hyl pyri 0?2, 3-d] pyri mdine-4, 7(3H, 810-di one;
-CRs€4n8Rg nohdle ihd)ouarp ipertichiantynd)ors- dhie apetber Birtajidn ok gash of the

1)-8- .. . . . .
abrlqgg ﬁ]ﬁ)ﬂ?}p}eag[agfi ggxaﬁnb%si X5 i5i-GRe7 a.% gﬂ’lsga}_ﬁubaﬁltg}?g;or unsubstituted
(R fafkyBr BIPfiRthehl {2100 R ¥AKBMRY abdbve Imibyaintryn@nitiatidns, Xs is
met hyl pyrido[ 2, 3-d] pyri m di ne-4, 7(3H, 810-di one; .
-ORst4andiRpiva substi haaybstiftebymmoc A sfilba Surther Ngiaatipnygd each of

thfr:rgoﬁ%ﬁjﬁl)eﬁé’rold%frﬁs %‘}dd‘farﬁ?}if’?ﬁ’a? Sr%Sé:(iI,{:?'( 3H, 8H) - di one;

[033]2- (1R yeh Ayrtiaavagdtiinvflehctbof(Be hbdi@rembbdimenphanydrabivns, L is
a Qu%)st-it?ﬁednostugztllbg%/i{ultgdo([c%_’1Sél?(]yloe}llg.l ITl gnlort]hee_r %éxzéti%)g’ ogf%gc;hd(l)fotlnlg ;above
embodiments and variations, L is a substituted or unsubstituted (C,.3)alkylene.

[0131] In still another variation of each of the above embodiments and variations, R; is
selected from the group consisting of (Cs.12)cycloalkyl, hetero(Cs.i2)cycloalkyl, (Cs.jz)aryl
and hetero(Cj_jo)aryl, each substituted or unsubstituted. In yet another variation of each of
the above embodiments and variations, R, is selected from the group consisting of
(Cs.1p)aryl and hetero(Cy.jp)aryl, each substituted or unsubstituted. In a further variation of
each of the above embodiments and variations, R is a substituted or unsubstituted
(Cs.12)aryl. In still a further variation of each of the above embodiments and variations, R
is a substituted or unsubstituted phenyl. In another variation of each of the above
embodiments and variations, R; is a substituted or unsubstituted 2-halophenyl. In still
another variation of each of the above embodiments and variations, R, is a substituted or
unsubstituted 2,4-dihalophenyl. In yet another variation of each of the above

embodiments and variations, R, is a substituted or unsubstituted 4-cyanophenyl. In
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5-(2-Fluoro-4-i odoph enyl am no)-3-(2-h ydrox
ypropyl)-8-neth ylpyri do [2, 3-
wa@lk@gnoiasidi nc- 4, 7(31/, 8H) - di onc; PCT/US2007/087913
(S)-3-(2, 4-D hydroxybutyl)-5-(2-fl uoro-4-iodophenyl am
no) - 8- net hyl pyrido[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) - di one;
an(ﬁh&%aﬁﬁ@o@oi( ch bEMeQbdvd QHORIRBYK ARY DM atdnk, &k MY 5@BYiRTted or
opyl)-o- e
unm@smiyteéﬁrlilai@ﬁ@yan@ﬁhﬁwh i oPrrefuathyy Biagpy ofipashef the above
ern%(?&ﬂen% 81115 Vgpl?tloéls 1 raos‘agsetlté(teg or uI?QuBétltl(lged %Cg 12W9yc?oa¥ﬁr In

andtéhykipydr 60dah 3f thepyovdEbditEménts addy Hidtrods, 165 a substituted or
3-Benzyl-5-(2-fl uaqro-4- |odophenylan1no) 8- et hyl p Xrido
unWstguteg]quh - dnsll angthenyagiagionphnsh ofthe above embodiments and

vagaf’t%)%fﬁ 46 Y RERRADN Ainédstiitt @ nlb e O il RERRIENY | am no
[0 1(3i2]11,3t I['ryyq‘:l)anbidiel[ Garitidh py edchiofitheeabdyd ¢Rbb@EMendiand eariations, R is
drox 544- et hynyl - 2-f 1l uoro

sutgﬁ.?uﬁ% \g/gh gne or ore S %ﬁltug ts gelected fe rom they group con51sting Ig? Egclirogen,

halglo é;grghgyt%gy ]glllkgse& 3c? 4)@ k@y %Eﬁlo%(@ ~hli 3N ARG alig fdach

sulmtriutes) ot@,nSulnﬂhtrEtdq yﬂnpg/ﬁurthciwaﬁlztlen of each of the above embodiments and
d ign.di ne-.4, 7( 3H 8H) - di L

var BT BN S SRS PP RO Hithents sSHRATOD (hrRYY o

coms@l@g RY hi:@legér? fRordd LRI, Bidthd8odb, ¢{a1d, SidinytthRy) ﬁlethoxy,

2-f 1 uoro-4- |odoph en vyl an1no)-2 3,8-trimethyl pyri
trlfa@rq_)rg,etgo@] pyathyhi cthylpsifluoromethyl, ethynyl n-propanolyl and cyclopropyl.

[0133] In still a further variation of cach of the above embodiments and variations, R;
comprises:

R14a

}'5( Riap

R14e Rigc
Ri4q
wherein
Ri4a, Rigb, Riae, Riag and R4 are each independently selected from the group
consisting of hydrogen, halo, cyano, thio, alkoxy, (C;.3)alkyl and
hydroxy(Ci.3)alkyl, each substituted or unsubstituted.
[0134] In yet a further variation of each of the above embodiments and variations, the
compound or process according to any one of claims 1-14 and 19-42, wherein R, is
hydrogen.
[0135] In another variation of cach of the above embodiments and variations, Rj is
absent. In still another variation of each of the above embodiments and variations, Rz is
selected from the group consisting of hydrogen, hydroxy, (Ci.i0)alkoxy, aminoalkoxy,
(Ci.10)alkyl, hydroxy(Ci.i0)alkyl, amino(C.1g)alkyl, cycloamino(C.g)alkyl,
(Cs.i2)cycloalkyl, hetero(Cs.i2)cycloalkyl and hetero(Cy.10)aryl, each substituted or

unsubstituted. In a further variation of cach of the above embodiments and variations, R3
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4,7(3H, 8H) -di one; 5-(2-fluoro-4-iodophenyl am no) -

1, 8-di net hyl pyrido [ 2, 3-d] pyri m di ne- 4,7(1
wo@B7dione; PCT/US2007/087913

3-(542-fl uoro-4-iodophenyl am no) - 8- et hyl- 4, 7- di oxo- 7,

8-
is ubYEkLRIT el Qbdsi it i HMFd xRty 1 - Th(sfita- ﬂiﬁﬁé&l@ﬁﬁﬁéﬂ §f€sach of the

N- (2- (542-fl uoro-4-iodophenyl am no) - 8- met hyl-4, 7-di oxo
abavp e@lbOdlmﬁywrabWiatldnﬁ lessa aibpttur or@mwbstlt%wwydWW@tmxy In

yet é@tﬁg Varlatl ?S)Cgl tahyye ern‘b d&j %ﬁgt% h%g?la{][?o)ns 3 18 a substituted

drioxy e
or dﬂsnwtitﬁﬂed Iaﬁﬁno‘hlkM 1 Sidihedi Ivé)ﬁzﬁlon of each of the above embodiments and
2-(542-f) uoro-4-iodophenyl am n 8- met hyl- 4, 7-di gxo- 7,

vargatiogp, H:gylg ﬁéblgﬁtqtutgboq @Sgbqﬂljtlﬁyqi il a-lléyln In |;t111 another variation of each
of %‘é 'é)o%‘yé érg JSB%:IF} s¥hd éﬁ?alttigg%p 195 a ubsntutsd ¥ uns%ﬂ?1 tituted ?Cdo )alkyl.

uor o- eny am no pyr
In Qetaﬂdﬂhpiyvarmtldn nédach(of It-heBande embediments and Varlatlons Rsisa

sutisﬁpp%ﬁgl (?rp ! OEB/S&PB% &'f’: Q(%Il;l(lgll_qoﬁq;n \lJag]{a?gQI? )of eac[{e"fg}/e a%ove
em@&lmén{s“anﬁ RAARiAsCR] R ra%’ﬂﬁﬂﬂﬂe@ Bt BubithRd AnfhdAGROX YREtill a
furtlm hqumyonlod ofich &-thi§ phyavicmindhodienchfs74@lH;a8kfiordi Bmes;a substituted or
unﬁ(“%%%t}ueg%e%mcycyog[ky@ﬁ?rlopoxy) 5-(2-fluoro-4-iodophenyl a

[0 lgﬁ% hy hlp}’étlaﬂ&{hgr vrfaliey bf AclioTencdabbis Hngbalnﬁh@ﬁlﬁd variations, Ry is

2- am noet hoxy) - 5- (2-f | uor o- 4-i odophenyl am no) - 8- net
absept. praj fygsher, \@riation of cagh pﬁthembqvm@nlao SMs 81 vetiatioas, Rqis

sel ct§(§ oW C}H‘? gf"ogB)élm)m&m%%ff oy a(i)kyé} ﬁy%gogleén%a@k@l %1d§(dﬁo)alkyl,
(O 10)alkylcarbarn1d0(C1 10)alkyl and (C,_10)alkylamido(C,_ip)alkyl, each substituted or
unsubstituted. In a further variation of cach of the above embodiments and variations, R4
is a substituted or unsubstituted (Cj.g)alkyl. In still a further variation of each of the above
embodiments and variations, Ry is a substituted or unsubstituted aminoalkyl. In yet a
further variation of each of the above embodiments and variations, R4 is a substituted or
unsubstituted (C.¢)alkylamido. In another variation of each of the above embodiments
and variations, Ry is a substituted or unsubstituted hydroxy(C,_¢)alkyl.
[0137] Instill a further variation of each of the above embodiments and variations, Rs
is selected from the group consisting of hydrogen, (C,.s)alkyl, amino (C;_j)alkyl,
hydroxy(Ci.j0)alkyl and (Cs.12)cycloalkyl, each substituted or unsubstituted. In yet a
further variation of each of the above embodiments and variations, Rs is selected from the
group consisting of (C;.s)alkyl, amino(C,.s)alkyl, carbonyl(C_s)alkyl,
hydroxy(Ci.s)alkylalkoxy(C;.s)alkyl, hetero(Cs.12)cycloalkyl(C.s)alkyl and
(Css)cycloalkyl, each substituted or unsubstituted. In another variation of each of the
above embodiments and variations, Rs is selected from the group consisting of (C, 3)alkyl,
(C1.3)alkylamino(C;.3)alkyl, di(C;.3)alkylamino(C,.3)alkyl, terahydrofuranyl(C;_3)alkyl,
pyrrolidinolyl(C, 3)alkyl, thiazolidinyl(C,.3)alkyl, hydroxyl-(C;.3)alkan-one-yl,
(C1.3)alkoxy-(Cj.3)alkan-one-yl, (Ci.s)alkenyl, hydroxy(Ci.3)alkyl, N-(C,.3)alkoxy-
acetamido(C, 3)alkyl, tetrahydro-2H-1,2-oxazine-one-yl-(C, 3)alkyl, N-
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d] pyri m di ne-4, 7(3H, 8H) - di one;

3-(2-am noet hyl )-5-(2-fl uoro-4-iodophenyl am no) - 8- net h
wQokgnigof 2, 3- d] pyri m di ne-4, 7(3H, SH) - di one; PCT/US2007/087913

5 (2 fl uoro-4-i odophenyl am no) - 8- net hyl - 3- (pyrrolidin-

gﬁl%llﬂrgu @, d9lIoxF)- eilnw(cn})ﬁhkpp Nl((ijc Wl%ﬂlﬂfﬂiymg)alkyl)
oro 4- i odophenyl am no (] hydr oxypro
ammpﬁ?} Qalkyl (C1. 3)alkylsulfonyl(C1 3)alk0xy(C1 3)alkyl, imidazolidin- one-yl-

(C n%lpgl g rygrox%cés)g%m i ogxlna;z) écrf'hh no%% y% %(F'é{)%kgl %acgrsubstltuted or

unQidytithted: In still another variation of each of the above embodiments and variations,
met hyl pyri do[ 2, 3-d] pyri.m di ne- §3H 8H) - di one;
Rs essaelegtqdirosn mergra%%wrsaﬁg/ of msth(vb hyb o0 H-BHEbIsEeg PR

cyé& ¥lh f?c'l?}a cXc]é)hazj S/rrnleth | r% Iﬂetl}% ﬁnéﬁ_Bylaammomethyl
ter@l&)df&u(aﬁyBﬁdh}ﬂyuéra(hyymlfmpw&thﬁl- pRerdlidioslgldethd dihipdrehigingimethyl,
thiggol médﬂtlaglfhwais?wl@r%ﬂaaﬁnﬁ ildPFBow PR -BR§-Y bibBiTay -
hydokgsulidHON@:ntth AYORBERMAGHR ) refuhyrBNHL- P 3VHBAK bhe §i-fhethyl,
N-tietiylbyifipyleihday darBindineshyl, iV «ﬂmmm}lﬁ"(nsmr@i)l}dhmmethyl
meﬁly(lsulffonérjl h%xflfmlet%glf) E)nl'hedggoll o8 yl?’etilglla rdl(r)o)%qoru%{)rxr &n(P 8

150Qai&ﬁﬁﬁ‘$r&y§ﬂ-rﬂ@tﬁﬂ 3n Al AMtRdrVagthtidr & 62‘6135? @%%béi‘l'eoé}ﬁbod@ﬁgnts and
5-(2-fluoro-4-iodophenyl am no) - 3- (2- hydr oxyet hyl ) -

vargitipas. R ipy rsu@@[tutecgowpybstwt@ld (fél-aaallﬂ(ls H, 6H) - di one.

[Olégﬁ GA %et%ggth{t—:#\cf)arlltatlgg ro% %acﬂlo% heeaé)%np efmBod) {neﬁ'%%a glqgtions, R 18
selected from the group consisting of hydrogen, halo, amino and (C,_s)alkyl, each
substituted or unsubstituted. In still another variation of each of the above embodiments
and variations, R is a halo and, more particularly, chloro or fluoro. In yet another
variation of each of the above embodiments and variations, Re is a substituted or
unsubstituted (C;.s)alkyl and, mofre particularly, methyl.

[0139] In a further variation of cach of the above embodiments and variations, R is
absent. In still a further variation of each of the above embodiments and variations, R is
selected from the group consisting of hydrogen and a substituted or unsubstituted
(Ci.s)alkyl.

[0140] In yet a further variation of each of the above embodiments and variations, R is
absent.

[0141] In another variation of each of the above embodiments and variations, Ro is
selected from the group consisting of hydrogen, (C;.ip)alkoxy, hydroxy(C.j¢)alkoxy,
(Ci.10)alkyl, hydroxy(Ci.i0)alkyl, amino(Cj.o)alkyl and
hetero(Cs_12)cycloalkyl(C, 1¢)alkyl, each substituted or unsubstituted.

[0142] In still another variation of each of the above embodiments and variations, R
is selected from the group consisting of hydroxl, amino, hydroxy(C;i.i¢)alkyl,
(Cs.12)cycloalkyl and hetero(Cs_12)cycloalkyl, each substituted or unsubstituted.
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i nvention include, but arc not limted to:

(R) -3-(2, 3-Di hydroxypropyl)-5-(2-fl uoro-4-iodophenyl am
WO pw3H BB PCT/US2007/087913

di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 810- di one;

(S)-3-(2, 3-D hydroxypropyl)-5-(2-fl uoro-4-iodophenyl am

[01|4BP) t another variation of each of the above ernbodlrnents and variations, R;; is

di et hy Eyrldo[z 3-d] pyri m di ne- (tg di one;
seleqyd Bomzh@gmiuh yanastingrad by droger alub@ pubstiu drowsebstitutestio

(C&ifiﬁﬁ% Eh}} raI ‘él)ﬂf‘% Vérl%ﬁon of. each of the ﬁb(%v(eﬂ%me&lts and variations, Ry 18

hydrsgela (2, 3-Di hydroxypropyl) 6 fluoro-5-(2-fl uoro 4-i od
| am nQ) - 8-

[Olﬁlél hy Th§tH] ggfr@egy@}a@yp ofEefbrd the shozpicabpdigicytteand variations, n is
Self@%‘ﬂnﬁf{n@?g’ gl@lgp %gﬁsqg{tmro(my%)ang’ 304 %trﬁyﬂlﬁher%ahhfﬂ&{ GPRERYE the

ab@:craitiodiments stal Rytiohpyris i B aetir VeBHiBHf-cditookthe above

R).-3-(2, 3-di.h drox propyl) 5- (4-ethynyl-2-fl uoropheny

ER st S R

[ol&s[mt Mtnygﬂo@mr %aﬁatfunmﬁehm gi de aﬁo%(e%mo%mlexﬁé SMPvariations, cach
hydr oxypropan-2-y1)-6-fluoro-5-(2-fluoro-4-io

R, dig plt@pym@mlm 89le@ed from the group consisting of hydrogen, hydroxl, (C,.s)alkyl

and RS o8 B i R P Bt P, T8 e oG iop o cach

of 8eRBENVEANadM@rntSand variations R12 is hydr en. In a further variation of each
met hyl pyrido[ 2, 3- ipyrlm in H, 8H) - di one.

of fhg 2baYd embaglimente and keriations Raorﬁrib’ldmi@ of the present
[Olggze ﬁa%[rll gﬁ%}h{%? V%r:&t f e Jhmf(qt ﬁ)oeh aﬁl%%&%&’gh'ts a%l l\Xmatlons

€ es

cadhi FOR yﬁmaépezlaa{try setaceid, frd@m &i@)gi@@ (}bll@i@hﬁg sehﬁa@@etnehydroxl
sol vate, hydrate or prodrug thereof. For exanpl e,

(C csaﬂbblmé hygeorgtfalDafkd osshisdbsditied eiwspbiigried t Hayet a§urther

o BARNSHLLNG Oty !B R el o
[0148y bén proglsevariatsonsofivaxii of the abowt eemtmalnmmm arsd Va.vratlbme Ria is
selecten(P ggrrrlldthgglyoup cogsrlse’usnegnotf héarogeg Ihrallgol (ceyasntoegaer énsy?,r?a_'s)alkyl and
(Cs.1p)cycloalkyl, each substituted or unsubstituted. In still another variation of each of the
above embodiments and variations, R4 is hydrogen. In yet another variation of each of
the above embodiments and variations, R4 is halo.

[0148] In a further variation of each of the above embodiments and variations, R4, 18
selected from the group consisting of hydrogen, halo, and a substituted or unsubstituted
(Cys)alkyl.

[0149] In still a further variation of each of the above embodiments and variations, R4
is selected from the group consisting of hydrogen, halo, carbonyl, alkoxy, (C;.3)alkyl and
(Cs.12)cycloalkyl, each substituted or unsubstituted.

[0150] In yet a further variation of each of the above embodiments and variations, R4,
is selected from the group consisting of hydrogen, halo, cyano, thio, (C;.3)alkyl and
hydroxy(Ci.3)alkyl, each substituted or unsubstituted.
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[0163] I n another of its aspects, there is provided a
phar maceuti cal conposition conprising as an active
w0 pysedisent a conpound according to any one ofP@T1€S2007/087913
above enbodi ments and variations. In one particul ar
variation, the conposition is a solid fornulation
[01%dapt ﬁgaﬁdﬁlﬁer%ﬁhncﬁﬁdﬂ dALISbf @k aBdve dnbRANAENES Endddriatiomd, R, 44 is
variation, the conposition is a liquid fornulation
sela@q;bfrem the gm@p &Dnsafdmgmf dydmerpialo, parpenylaglseryefCia)alkyl and
| Lon h ition is a tablet. In
(Cgﬂ flggﬁ%]tcﬁ t%tutgﬁil grgs\}lg)?tnﬁfﬁon the conposition is

[0182] i quui ghilf ﬁfdﬁhﬂr&hh&ﬂbn&ﬁf&@ﬂﬁdf the Elbdix&reﬁhliﬁo@ﬁﬁénts and Varlatlons Rise
adm ni st rat| on. 101641l n_anot her of its aspects,

is selecipd diany & sroghenwisteg of kalroganprle; qaﬂmwb&ﬂwmﬁcng)a&yl and
_0%9918%1 BEEA SbAfut8 of IYsuBBGuRY, t he above embodi ment s
HRd variati ons, erein ﬁwe conposition is adapted for
[018G]ri n ihsyastahbtchnr yriadion ofitehod Ithzembede tmbaoditrieatsgind wpriations, Rys is

onsisting of orally,_pa ter eri oneal ly, .
hydh ﬁs?wéwotﬁgtﬁv vapiatiohaf fagh Pgrhe <$/ %mé%ﬁﬁnﬁfﬁtp B d Varigtiond R, i
h %Qi,l ngual |y, intranuscularly, rectally,

transbuccally, intranasally, |iposomally, via
[0115|4h al &t $tdhg furthgt naridtipn off naohad tloadbaove gbediandnecald variations, Re

3115' very (for exanple by catheter or sten,

19' W&i'aneousl y, intraadiposally, intraarticularly, and
[0158] I athg&al tudther[VaAiBSd &F sueh ofihetaBEVe @hbddisics REE Vsriations, p is

there is provided a kit conprising a conpound of any
sclegied Gpmithe g vensstivgdifreArsd dnd vari ations; and

tr e 0 £
[OIS%for ?T%%Ilioglge%se llt?l}l gogplg t?ﬁ %Qoxfreo%mﬁrgorﬁgt{tg E&F Va(%I ions, Ry7 is
hydhﬁdycatl ng a di sease state for whi ch the conp03|t| on
be_adm ni stered, storage information for the
[01c56’}rpo§1r %tilb%POﬂ%fééJ?Tﬁ@thnrﬁfc?ﬁ%? Hp 2o gnrhodiaents gk variations, R, is
othi£9ardi ng how to administer the conposition. In one
articular variation, the kit conprises the conpound

[0158] a buydtiapbtdeiasmtiboofreach@T ﬁﬁeildhovs tibbdiarotshad vafiatidns, Ry, is

as ﬁ there is rowgg g icle of manufacture
seleg P’%ch@g%’u%%% i Slof the above
[0 I%WPOd PHRRLRr 80N pI&] 6@0%§nd@%@orﬂﬁ@‘t@%@&e§%¥ BRveAYich include,
In one variation, the packaging material conprises a
buicwa naf Iimeited tor hou5| ng t he conpound. In one particul ar

one or RH@ BREARO MRS SRR ol BB L e

di sease st ate4f7qy5H\gm)1alibI{ehe conpound is to be
adm ni stered, storage information, dosing information

and/ or i Aderiinere-driedonbgaylammg)Adw-hyeramihl st-aetiyiryridol2,3-
conmpound. In ﬂg]i he r [ e article of

manuf act ur e cg ri saln\éa!l F}@%Ibgz%oddé in a multiple dose
form 10&ftl 0-@-(RutiokeH-iedophtsylaspRg8smethiles,g-disxo-7,8-
provi ded a therapeutic nmethod conprl Si nzgwadm ni stering

a conpound of dﬁlﬁgﬁ%’f’@d‘é{fz JrdlpyEmedia- éﬂﬁb S and

t t t
hapeot 5. SRRdR e Ay ol g pyrimidine-
Mt ogen- Acti ¢a(3d, SHD—coiucmen Ki nase (I\/EK) conprl si ng

contactin th a nd of of the
MR 3 4 X nA RS e (R R O AT S
of its aspect H}g}gﬂ)
inhibiting a me%%@ﬁok%%?g/%?g%a%regﬁ Z@n Ki ngglée ( MEK)

conpri si (- b@é1mgy<kosmrpmdhd (3ffluangr4oodopbEnytlteinahdve
enbodi nent s and v ria 2 subj ect
in order to i H}’? IE r{dh?)?éﬂ@yrﬁn f?égtlg/@ﬁi J

further of its aspects, there 4;s provided a nethod of
inhibiting Mtogcn- Activated Protein Kinase (MEK)
conprising admnistering a first conpound to a subj ect
that is converted in vivo to a second conpound wherein
the second conpound inhibits the MEK in vivo, the
second conpound belng a conpound accordlng to any one

o " o o o o o . NA A



for which a Mtogen-Activated Protein Kinase (MEK)

possesses activity that contributes to the pathol ogy
w@ems0T98sy npt onol ogy of the di sease state, thePCEUNA7/087913

conpri sing causing 67 a conmpound of any one of the

above enbodi nents and variations to be present in a

subj ect {9)- @Chfb%-@F{Q@tdllﬁﬂrbyyﬁ&%}ﬂ%l(!&ltr%%lu%dcfp%nﬁﬁlﬁmo) 8-

di sease state. [0172 ] ano of its aspects,

there is provingdylpyriseth ]nyfrlrmd@aH HgHBHrdienge st ate

for whic Acl iy r i n

possesseléI M ??Ey(%rﬁpé}(pr ' '(g 850 ﬁéoé%eg%’aé bo 68'
and/ or synpt Oﬁﬁh@@ylpﬁﬁdd[ﬁe dppeakensd,atxd T, s Hhdiones hod
conpri S:-rbg adm ni stering a conpound of any one of the

above enbddi-eRtanemdlupaenhsnylemend)s-@. Sabydwxyriphel €t

ther apeut | cal i aFFEEMe2 B RIFHAERT AT 8 dione

st at e.OI . é %)Yﬁéétﬁégngﬁm?&teommhylahﬁn@?ge2;3 Slthytiml}'];prgrpsl)-6,8-
Rt ch o M t ogdnsoAr pyatald B iding el bRidns
possesses. nggcﬁrbﬁtotz/ ﬂh@@bh&gﬂ%n:hgggg g@ él%r@dk{f‘&hﬂ?%%lt ﬁ%

and/ or synpt onol ogy of Sase ate '
conpri si ng addimitylpyiidng2 3-dlpysmidierh @i tHpdensubj ect

he. second damaunopHiElrEr SrE SRR pBTR2  ABFRidine.

noted that the mymReyescof the present |nvent| on nmay
be the first or second conpounds. [0174]In one

vari at i 0fSo¥-CGeidhhytroxypsonhby-€2-Mepteottsodopbeniilaiag e 6,8-
t at I [ .
Shacer bus. ny oA PR3 AbANRIFRN2 0 B Blope: .

| ung, sqB8apUsSOreEl- iodolbﬂeﬁigiliﬁﬁmo)gﬁﬁl hydroxypaind)-eat i c,
breast, head, neck, renal ovarian, prostate,

col orect al , eﬂt%“éhﬁﬁ}’%do[%édﬂﬁﬁg@éime t‘@@ﬁ g4f)-donc;

L oai
D o8B Bl L R MRS Ao
of the skin (d]pyrimipsmesd, A3HI)- dlemat;eno& s, and beni gn

ne >l S, an
Al U TR ST R
treating di seaﬁﬁé{my@@w 3&%%%%@@@(@%8 lone;
angi ogenesi s (e.g., tunor angi ogenesis, e and

chroni ¢ prfliemratZefiyordidsiodsghespipming-3- Ei’ehmi;(t)myedhyl) 8-
arthritis, atheroscle ' i nf.la 0

di sease, ski nngtlyi@'@@%%iﬂpyégms r‘g@ﬁ%ﬁ) %ﬁele?‘ra and

scl er odeyrp3-(2B afgy @SxyHOFARE. Tuok®@ 5L (DFRBEY-iodophenylamino)-8-
retinopat hy of prerrat urity, age-related macul ar

degener at i on, NediBRGideid3- d@;pyrmtgmerpey(éﬁ@gﬁ) diRBgiosi ' s
;?(r)g? g? e%\@% 3 'ﬂl%giro%[p?@n%6 ﬁ@gvnggf‘;tﬁme 4! 1c9dophenylarn1no) 8-

neut r ophi | Chﬁmﬂtyﬂqurﬁio(ES@]pyrtrﬁﬁﬁfef@%BHBH)ﬂdluﬁef, I n
myocar di al | nfarctigon_and stroke and |nfl ammat

arthriti &) %‘é&mreo@h%l&topfqen&l@mm%%(%% éalyetrogea@@gl) -6-fluoro-
wher e i nmune RURRAARSQ Splghgnmﬁgwgdmg?a&e’ t he

prevention of orga rej ecti ¥ Ver sus
host di séfsk(2, 3-lm)hwirexm¢whaﬁt@$-@mynydulﬂupto@h&qﬂmme) -6-fluoro-
and rheunat oi ar. r|t| the |nh|b|t|on

of kerati nocyg ‘éojé 3f(g gg&%)?%&?ﬂ??al | s;
chronic 0 -
d seases@@ﬁ”%%%%f}@%%‘“%t"%@ 4%8%??%%8%8%1@‘@“1%’“@ fluoro
anot her vari aBiroethgpyedal B, 3di]ptf1h1@16h1nﬂ34/,§(3fé8ﬂbd@net he

Mt ogen- Activated Protein Kinasc (MEK) is MEKL. In

still another variation of each of the above nethods,

the Mtogen-Activated Protein ds nase (MEK) is MEK2.
[0176] I n another of its aspects, there is provided a

nmet hod of inhibiting an Extracel |l ul ar Regul ated Ki nase
(ERK) conprising contacting the ERK with a conmpound of

any of the above enbodi nents and variations. [0177]1n
st|II another of |ts aspects there |s prow ded a
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[0178] I n yet another of its aspects, there is provided
a nethod of inhibiting Extracellular Regul ated Ki nase

W@ BERB)78oNpri sing adm nistering a first conmpouPdI/us20a7/087913
subject that is converted in vivo to a second conpound
wherei n the second conpound inhibits the ERK in vivo,

the secopr)-gquRUNd-Hif ?Mx?pr@ﬁﬁ[@-@%r@-@%&ﬂ&lﬂgﬁ&o@ﬂy 4,7,8-

of the above enbodi nents and vari ati ons [0179] I n one
variation of tdehadropwida?.Aetpyrimiden-Exlaraive)-Bul ar

Regul at ed Ki nas ERK anot her vari ation
of the above ?}lesrhoég QI)(nﬁe%h rﬂg)(l:lgﬁdu ar Regul at ed

Ki nasc ( BRKB-Dhy&RkEpropd-86]1)--(uilabked-iefophts/ 1a8ipeEEs,
there is provided a nethod of treating a disease state
for which a nircHbilaidoR.¢{dpyminmdmerbHa A dipptit es t o

the pat hgl(?%yDﬁl 9{0%_3?1%%5@5%5 ?ﬁ’%ro-% Sﬁ Bofl- @?@&%hﬁ)@%ﬁmo)-&

i ncl udi mel“anonmas ng cancer

cancer and ot hethytipyriio] 2, y{dq;grrm[nﬁﬁﬁéléﬂ T@HSEH }-dioasot her

Use of a UG -S %@?ﬁ ueq?é Robilouiius herivehlhyidor2 -
variations asdﬁ)g%qhﬁ@ 1figdd.n yet another of

its aspects, esent |nv tion'relates to the use
of a compoud2, &dhbycﬂpn@mpow -6h8uao-4-frelophany&mino)-8-

nbodi nent d . f
modt canent -t ORI RS PRI 8Rent AdtF VArSanSr ot ei n
Kinase (M2, Bﬁiﬁﬁdrbﬁy@oﬁwyt)lzsemud% 5L(QSﬂ®$@ﬂclb§@pHehﬁammo) 8-

present invention relates to the use of a conpound

according to whybmaidet2, ﬁﬂépﬁmdélee‘?ﬂéﬂf $Héndiengind

variatio n
treati ng@? sggcg%lg? fglf&géh nyla '(ggk%P]tcé g,&cl%ydr QpREpPyD-
Protein Ki nase rﬁé@by@&ﬁﬁa&ﬂpﬁm&fmﬁeﬁﬂ U{BH,BHD dione;
contributes to the pathol ogy and/or s tonol o of
the. di SeSSaeat-&-TAgso20mBbTas BIPITY LesbURPBE L
101841l til t

N SUL bnclfipitd3PE. 3 Al SidRRRERGTs s N GoRE SN

i nvention rel at ound accdrdi ng
to any oﬁqzdﬂudrhel ﬂbopl&ngtabﬂnb)rﬁe(ﬁ Bydroglyprapyil g8 inoslsylpyrido[2,3-

t he manuf act ur for treating
hyper prol i fergfﬂy@@@lngo g&% i eatitis ki dney

di sease; oRe1jo- Sl RASRS1-d8Bhh i BRI AKYdxypropyl)-8-
i rrpl ant at i on, di seases rel a to vascul ogenesl s

angi ogenesi s; stltyrhmdoh%ﬁﬂdﬂmhmﬂlmfﬁe%f@ﬁ)sdlomd
FUHRIbE L LR M
conpounds of hhenybpRRBIL,3dMWe i RR-4TRS HXEH)-dione;
5-(4-Bromo-2-fluorophenylamino)-6-chloro-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(4-Bromo-2-chlorophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(4-Bromo-2-chlorophenylamino)-6-chloro-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
3-(2-(Dimethylamino)ethyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(2-Fluoro-4-iodophenylamino)-3-(2-hydroxypropyl)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione;
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present and optionally adm nistered in the form of
salts, hydrates and prodrugs that are converted in
WO 208/079810 t he conpounds of the present i nventPOHUSIOT/087913
exanple, it is within the scope of the present
invention to convert the conpounds of the present

i nventi 0(15)'-ﬁ(?4-@i§’yd1‘§§ythﬂﬂmii(@-fﬁﬁfb 596 d0pREn I HRING)-8-

pharmaceutically acceptable salts derived from various
organi c and i m@ﬂgléw 0%3dip}ﬁﬁmdm%%(3ﬁr8féb@on@ance

with pr oge@}qf hliddn Pa%n%o 5 Q gzglc%;qurggylé

conpounds © resen

form the corrmur;dpyrm[tz M]Wrﬁmdﬁﬁdﬂf ?(SHqBH) dlone
pharmaceutically acceptable acid addition salt

react i ng@nx(4Beungsg OF%hﬁlblﬁmﬂfh)é %@sﬁ:@@ﬁ@rwmpal) -6-fluoro-8-

phar maceuti ca 1 c acid,
e.g., hydr oha:ﬂ{ ggil‘ssuc 2aas y gﬁlrud?"g ,ﬁfﬁﬂﬂé,

hydr obr oﬁim,zylhy-dl ﬁuoﬂ»zﬁmdophherﬂanmno)e%aheﬂa;dpﬁﬁdoﬁnd-
their corresp salt sul fate, nitrate,
phosphat e, mﬁﬁkﬁﬁﬁgﬁg ‘ﬁ%‘i‘?oar yl sul f onat es such
as et han@?‘l"ﬁl@@ﬁﬁwxyﬁ%g&'@ 2nEF 1L OMRbR- @%ﬁopg% glarmno) -6,8-

benzenesul f ona her ‘organi c aci ds therr
cor r espondi ngdeedthepgudti2 dsd | prrenakies-4.7 61,8 &d-dione;

| eat e, ' . trat I t
acor bat £ Ei-TRER Gl SRS R 2 Bprop R frEedht s
i nvention i nclusl@hylpyidAD 8- d]%ﬁi&@ﬂd(mgﬂﬁdm@t e,
al ginate, arginate, aspartate, bisulfate, bisulfite,

br omi de, 2tloye-at(@-flusserptiodonhenylemimedrisdinfesndpido[2,3-
capryl at e, chI ﬁ)rngneld glgll K ARENZAAL
cycl opent anepropi onat €, |gr ona é

di hydr ogenphasphaticdophciylhmdgndinethyllQd@esthyd ahfndhBsrido[2,3-
fumarate, gal acterate (from nmuci.c

id
gal act ur onat e W@ﬁéﬁﬂdﬁ%ﬁg@ @P%onag e, glutamte,
| ycero . ST
%e{nt anogt@ %&iﬁ&g&g}@ﬁg%%g@gQ 3 8f i o{élﬁ?gg?[gi ’e3,_d]pyrlmldme_

hydr obr om dc 4l stodiiehe; 2- hydr oxyet hanesul f onat e,

i odi de, t |on i SO but

| act obi oéa@ ?a?%ophﬁ@rlam y;ktfseldoﬁ 3-dJpyrimidine-
met aphosphat e4 OBl Ren et onat e met hyI benzoat e,

nmonohydr ogenphosphat e, 2- napht hal enesul f onat e,

ni cot i naBd;- (a1ﬂu0m-é IOMB@tlmnmi)éan@thylp‘ame -7,8-

pecti nate, Ifate Iac

3- phenyl pr opl 9%0 Bﬂ%@&nﬁéﬂ% slg%%%%lt’%mgﬂ‘d‘mlde

pht hal at &¢-(2L¢5-@b@udre-4bie dbseagnindes-4-hathyl-hg-dices7/3ase
forms will typically differ fromtheir resgectlve salt

fornms somewhatlihydrophiyideldat- dlﬁb’@ﬁ’éﬁﬂﬂé@ﬂsﬂéﬁ wgacetamide;

are-equi P ahoR s TR AR ) TG SR B - RE R B ot -
the purposes dfpytinddipeelSEnH, §HVEHOd;on. 101871Wien the
conmpounds of the present invention possess. a free acid

form a pHarGdteit- ﬁe%qpye%e@wa@r@etbéls‘éwmoﬂ &n sal t
can be prepar ﬁﬂlyﬁﬁog?ﬁé&[fz%” é)gﬁﬁn(ilflq ept |2|1\f et Jce{aﬂﬁde

compound with a’p macelt | e | n rgani c
or or ganil ectligdsse(2- ﬁmuﬁl—méo;dfeng]unimd)&%tmtmmdb[aﬁ -d]pyrimidine-

metal hydr oxi I ng pot assi um sodi um and
['ithium hydr ogﬁz]e%%% rne earth netal hydroxides

such as @%fyblémd%@ﬂﬁ@lfﬁﬂomh&dﬁ’ %ﬁﬂﬁﬁmo%&ﬁéthylﬁ?ﬁ@é[z 3-
al koxi des, “e. g., “potassi um et hano ate and sodi um

pr opanol ate dingrvadineds’ (@Hdgdbirdotrases such as

anmoni um hydr oxi de, pi peridi ne, diethanol am ne and

N- net hyl gl utami ne. Al so included are the al um num
salts of the conpounds of the gyresent invention.

Furt her base salts of the present invention include,
but are not limted to: copper, ferric, ferrous,
lithium nagnesium nangani c, manganous, potassi um
sodi um and zinc salts. Organic base salts include, but
arc not Iim'ted to salts of prlmary, secondary and

a4 a =

ase
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[ 0192] Conmpounds of the present invention may al so be
conveniently prepared, or fornmed during the process of

wa b@siomsent i on, as solvates (e.g., hydrates). PyOUs1085087913
of conpounds of the present invention nmay be
conveniently prepared by recrystallization froman
aqueous/ pg)gRM-6rope)-Y RRloréPhehHbRind) SLMB-AThYAdxG ropyl) 8-
sol vents such as dioxin, tetrahydrofuran or nethanol

[0193] A" phar metetnyriseld.3- d&u@émﬂamdeﬂéhﬂ §H)- dlase,used

her ei n, e an

accordlné ére‘%ﬁ%ﬂlres R? ggﬁ??éﬁo%hggﬁgﬁH 13ming 8
the form of anﬁea{yﬂp}trfd@[ggfd]pﬁﬁmaﬁieaﬁl ’V(}ZHMI«IB)’@oﬁé]e sal t
confers on _the compound i nproved pharnacoklnetl

proper t i éd2zEnipesihryed-Colyaier-Hripdephenylamiio) Sompbyaride[2.3-
a different S?h@“hﬁaﬁkqu ﬁgﬁgo ynd The

phar maceuti ca accept ab orm may al so
initialIy{eamﬁﬂmmdpﬂb6dehmnh&nmhqﬁhmﬂmhnm}ﬁnnﬂhympﬁ&ﬂzﬁ-

on the conpou tha t evi ously possess,
and may even ngppp@g 'géﬁégﬁ %@3pharnacodynanlcs of
the C0”D9§Q@m%h$@hﬁf§R§Qﬁth4Héﬁﬁ)QEﬁQﬁﬁM?RQn&ﬁﬂgyh%¥2ﬁ-

in the exanpl e of macoki netic prope
that may be f dipriabtimeefT(@di&H-diend;he manner in which

th { t.ed
i ch 1 noHar TR ey G TR T VLRI RS i he
absor pti on, d'yﬁﬁéthﬁyﬁyrﬂﬁ[z V\ﬁiyh@ﬁ&ﬁ@me%)acﬁQne

excretion of t he conpound |l e the route of

adni ni st £3t$- @Tclaiprorﬁ-eothqu@mp) -¢4F. 3cbhysbexymrenyl)-§-

i nportant, an ogi cal and
pat hol ogi cal gllﬁabgﬂ%g?g%ﬁ ?ﬁ@ghF‘pﬂgggﬁﬁ) ofié]

bi oavai | &k3-(4-Yrondie-frotapdihylhnino- 3t(l2;3 diapdoxstopd )-8-
usual | y dependent upon the character_ of the particular

sal t formtheﬂ@&fypmﬁio{:%31dﬂpyatmlmnfe4d7@ﬁle8®r IgR:) | |n
th t

the compbant TS By P P e Ao e B8
t he conpound th@hﬂpﬁd&ﬁdy(ﬂpwanﬁmm;ed(Hhéngmmbﬁated
while Iipid Jo d

o118 uo A a S AL R a5
absor pti on 0fdh&§hﬁ§?ﬂﬁﬂ@@(ﬂE§W%E§ﬁ&AQG§{€HFBﬁh§'ng

MEK | nhi bitors 1019 de 'variety of conpositions
and admi A+@tfluarée-driodnaphhmdsmimey-3@-hysleakyethosyrf.Bnct i on

with the co un esent Such
conp03|t|ongpﬁﬁ9qﬁﬂBWﬁ%ﬂg3eﬁpgaar¥? %9C%i8ﬁédgﬁﬁpounds
of the psgsMiord-AMEIYpPheRylaBHRY-SOBLINAMx YRRy IEESUL | ca
exci pients, and other conventional, pharnaceutically

i nactive agenﬂgnethﬁymMﬁérd]pyrlmtd@l%ﬁﬁfﬁc%ﬁﬂb divgcnang
i ncl ude ‘3‘ {z MR R9804 heﬁ.&ﬁ%ﬁﬂmé 2 _Hyzar&{g,gthg’@rgagyunds of

the preseé I'nventr o t1’on iVe agents
may i ncl ude adthhdthypadidofospdipndaidaece7@HgH)-dichbe
invention, and/or one or nore other pharmaceutically
active agents. 10195] The conpositions may be in
eo d
0P S K st pEricB AL A PyPat LM G Tae
invieotidoeinabidd, buFere mot &imitedme:ni strati on, capsul es and

tabl ets e, typical used... Fo arent.e .

adni ni st é&-?-&%?- Ex%ﬁmr?wl? 52 fpuogp- 8 RbeRYegino)-6,8-
powder, prepa g@§ﬁ [ ly
used. 10196]CgﬁQgs|P|onsQggﬂg%???ﬁgﬁigtﬁégﬁggﬁ%% t he
present {($Hvett3-chhydigxpeodid47-Sluercedtigtophenylamino)-6,8-

coadm ni stere Ly, reptera .

ot aper  (onedimyr PR E g loinksg peur sy tionry
transdermal |y, sublingually, igranuscularly,
rectally, transbuccally, intranasally, |iposomally,
via inhalation, vaginally, intraoccularly, via |oca
delivery (for exanple by catheter or stent),

subcut aneously, intraadiposally, intraarticularly, or
|ntrathccally The conpounds and/or conp03|t|ons

o N a o o - o



101991When conpounds according to the present

i nvention exhibit insufficient solubility, nethods for
waiosb7dsi«i ng t he conpounds may be used. Such PEL/hs87/087913

arc known to those of skill in this art, and include,

but are not limted to, using cosolvents, such as

di met hyl gp_§.0x B dsih{dNRPropHfb FhiosdlsE é@%@m -8.i0§d#hbnyA8mino)-8-

TVEEN, or dissolution in aqueous sodi um bi car bonat’e.

Derivatives omethyépmﬂ%ﬁrﬁdm/ﬂr@dm@ Aa%,(SfSlr&feﬂ}dlgse,of t he

ggg??rg 22 ["ﬁg% At (g%%p%%pr?’s [ﬂﬂ)lgﬁ’oq? on m 1 n(Fo%}lennyamlno) 8-

addi ng conpounﬁﬂu@@ﬁabﬁlm@hgmnmhﬁmprasem&q)muﬁ@t|on to
a conp05|t|on a solution, suspension, enulsion or the

li ke may (e Ut by drmmrensi b 6 etlweylr%ﬁypltqph@lylammo) -6-fluoro-
t |

Cnehudi ng o e ap AFRERG AN PaHIREL TP BACHRES. | e

soLyb:I|Lg&bizgﬁ&mfmmpmungiyﬁ$4b?wﬁﬁkbﬂUQggﬁawhmmnqpﬁﬂumn-

venl cl e. e e lve ntra

amel i orate th& Tt %18¥Téd‘ﬁggn‘§1°¥1i“@ &= ﬁ&% dione:

enpi ri cakly, 3d@fh9amx9§s$8aﬁ B20)LE SRBRRS! '(é IfRBR- @Q&&gﬁémammo) 8-

to the present Fnvention are optionally provide
admi ni strati omeﬂq’lmmmﬁdr}m’ramdmvlﬂ(ﬁﬁ ) cﬂloni@gage

powder s P aial b Eo AR s oy Pt Hmino) ¢

sol utions or mg@@&id@pzss dwlrﬁaaie-zsmmmp&o@é
suspensi ons, and oil-water enul sions contai ni ng

sui tabl e quantities of the conpounds, particularly the
r MG C I e
[01%'1 : H?Tt] g ﬁste @}att }ﬂ}e oﬁnzj% #{J oef.f.ﬁéa{alle %Illlf[ ﬁl%%{el u(%l?%la 5 El'h the form of a
phztrh@bapﬁully e@chtibRGhit V@olc;mimmgzuwesemgbldbydru@tzaMe smide,
thereof are typically formul ated and adninistered in

blqhﬁﬂﬁolﬂaélﬁgérbﬁaw% SQiYatﬁl}mdF%? at predugeherspingd or graprladbe
col 5B ogEBpUEPAnIEIE, L LBIFLLO, OOEHAAL LY ) i B
sulpaakagedhianbydiogeral |y as i s knomn in the art. Each

| t-das ontains a redete uantity of the
Qri agtéafwﬁﬂgr poted ghat ceawﬁa B f?ﬁ FUCELTaS 4Bproalice
steFelB?soﬁf‘e?s‘ Bﬁﬂletc'élﬁﬁ)@{ﬁ%lﬁlhf b@[ofe@&ﬁt’ash@ln%fess‘?@rbé‘ﬂsd)rﬁ& Wi th

he requi red pharnmaceutical carrier, vehicle or
[01c6i3] uen anchcamplite gsmﬁtSutﬂnsnelsj pls)sncfedranﬁlarrnwud@l awppeﬂlw

cof Py ET T D SR oBRAC BERRRER e o AR e

emBbditicatsehdtvags@s. fn Hﬂﬂé ﬁdrﬁélﬁamfﬁﬁtl&i) R ¢0‘in1ﬁ)sﬁio‘ﬂr1§h kdld
of identical unit-dosage forns packaged in a single

forewiatignidepted fsora gdmimistrasiond In ancsegymegiaubd ngtton@l e
oo AT SER Bhu bt L 956 QTR LA 1 b per

pagiellapngriatioenbe compbditige 8 adalser. Il asotheraktidureatiftion, the
uni t-doses that are not segregated in packaging

cormperqn i adisic fosmukabon AdPid febpaceist a@ma%stra?&le%r di ng
th [ |
06 BEAEETY L YEOK, W LSRRGSR, composiin
cordpgahg b scomphosidradEngao aop Db@&ﬁ/ﬂhetahwmbadhmaﬁs aad variations,
| ubricant, such.a eS|un1stear te, calcj

Whgfeétathatcsmaﬂﬂﬂt)%}scada%tﬁ@ o adngsirat LIOULS Sgleewd from the group

coﬂh@sttllﬂg 3 o&mlgrsllnar&u@[lau%na%mgn@gﬁﬂralehauslgIu%acmmuy,
nol asses vi nyl pyrrolidine ul oses and

tragislcinpaltyi, v@sllmghelm mtranp@vmldldﬁdectclﬂso $posiudonllys imadasetifier
such binders known to those of skill in the art.
Li qui d pharnmaceutical ly adm ni strabl e conpositions
can, for exanple, be prepared dy dissol ving,
di spersing, or otherwi se m xing an active conpound as
defi ned above and optional pharnmaceutical adjuvants in
a carrier, such as, for exanple, water, saline,
aqueous dextrose, glycerol, glycols, ethanol, and the
Iike to forn1a solutlon or suspen3|on If deS|red

. o " I 1 o



Formul ati ons for Oral Adm nistration 10205] O al
phar maceuti cal dosage forns may be as a solid, gel or
wo pyeiths1Exanpl es of solid dosage forns i ncl udeCT/bs007/087913
are not limted to tablets, capsules, granules, and
bul k powders. Mre specific exanples of oral tablets

llpbd@)‘ﬁ{all'@evﬁ %ﬁﬁﬂa@%ﬁ%gl&'ﬂ@%ﬁh&&% ?n%ﬁf’to@[‘ delt by ﬁblseialﬂﬁb‘le by
enteri c-coated, ar - coa or filmcoated

catE&tawm et Pulsapmodusdy, |1¢ttaa esdibys ihtivprtisokerly sidanirathecally.
0302 o BB AR SR E L e Fi e RS Cgpound of

anyt G el an*e%anohﬁﬁeﬂt@@fd&&ln@ﬁblﬁs K itrt @iohk 6iechsdoinpridél one or
in the art. 10206]In certain enbodi nents, .conpounds
mosg fspaioh g fernation spleets ion the éFﬂquWnﬁﬁtén&ﬁ fopdigeingasdiscase state

I'?ﬂjnlblgth% ?‘%851{181? Fg':to b?:aps 1§[Qlleﬁt sﬁ%@ %ﬁlﬁl‘ilohe it Eéo rTgosmon

dogpg indoraldtipn tanah imstroctaome regarding kowfto hditﬁmﬁ@d:ﬂ th@l\ﬁ:(ngposmon In one
[ of a simlar

] d d
pa%?ﬁlagviﬂeagltoﬁa the, %Htcomalg%?@ém%aw%ﬁﬁ@ aala%m ase form,

[01'6'6P i GRRt arfdtitr o a8 E%e@ts SERLE gnlorx‘/ﬁiea AR AOGF @anufacture
'avoring agent. 0087 079814PCT/ US2007/ 087913

comp@@ﬁg Exempd)lm;i affanb iondef thetahave ¢m190dmeemts eund Vmatlode and
%ﬂt are .no fﬁlm ed tto crogac%st alé? cel | ul ﬁt P
PackaRIng Ik OnﬁlVﬁE%é‘El "8 S Or‘i%Pc?}SF%@%O ainer for
ho@@hdhic RomPbikid. aR.ond PertiRERr ddthtidhathe RoRambecomprises a label
102081Exanpl es of |ubricants t hat may be used i ndude,

indigating pae aomord members 6 theteipun copsiatinmor adigerss st for which the

corﬁg o l{mtoslt)ee?({e 1 o%er%é/ I%%gargt%l 1H$H%Ft90nsﬁgﬁﬁé &%ﬁaglﬁglaa or

insButtics eegm@dmg howtteddiinisttratit osposdc MO sfoth&tvariation, the article of
kaolin, salt, mannitol and dicalcium phosphate.
mam@mi@@am%&th@fcogmpa%tnsa PHEPIGPeB@Mysed i ncl ude,

[0]{3‘8& 1 1?@ gﬁ{qek bf@t geétg’ th&Qld gi%lled a 'tﬂér?%tﬂﬂg %ﬂ%ﬁrrgo?ecto)renprising

es o I'si’'nt egr n agent
admsederinpcd udﬁpoulndtof any:ommdif the mm@mmdlmmMMtibma a
sodi um sodium starch glycolate, alginic acid, corn
subj¢ctr ch, potato starch, bentonite, methylcellul ose,

[01BSRT ﬁpgncfﬂ%rk?)@lﬁ’ Hﬁkeﬁé! @8l i¥hRIRled a method of inhibiting a Mitogen-
Activated Protein Kinase (MEK) comprising contacting the MEK with a compound of any
one of the above embodiments and variations.

[0169] In yet another of its aspects, there is provided a method of inhibiting a Mitogen-
Activated Protein Kinase (MEK) comprising causing a compound of any one of the above
embodiments and variations to be present in a subject in order to inhibit the MEK in vivo.
[0170] In a further of its aspects, there is provided a method of inhibiting Mitogen-
Activated Protein Kinase (MEK) comprising administering a first compound to a subject
that is converted iz vivo to a second compound wherein the second compound inhibits the
MEK in vivo, the second compound being a compound according to any one of the above
embodiments and variations.

[0171]  In another of its aspects, there is provided a method of treating a disease state
for which a Mitogen-Activated Protein Kinase (MEK) possesses activity that contributes

to the pathology and/or symptomology of the disease state, the method comprising causing
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102121Exanpl es of coloring agents that nmay be used

i nclude, but are not limted to, any of the approved
w@eezesofised wat er-sol uble FD and C dyes, m xt urBGI/US2007/087913

thereof; and water insoluble FD and C dyes suspended

on alum na hydrate. 102131Exanpl es of sweetening
a cBEBBLR AL oNBYf BR BeRdcrhhsditdfts aRUVardtRnIRS bd prEddn€th a subject
~to, sucrose, |lactose, mannitol and artificial
in & theeapewiicaly sffeeits ammint fos thodibease sipsl anat e and

charin, n er, of .spray-dried fl [S. .

078 1 aTE 6 SPGPHOEE Ing sgBhiedhhBhou T8 fuayaivonse
statefot Wilich dMito@dneA Bdtatdd PhotettlKimse (MEKI) pbsstésay a¢tiity that

extracted fromplants such as fruits and synthetic

conribwgs toohe pethploan dad/ phatmmpwalogs o4 ths dseasmitatshs aethod,

cofiing Bl Bt of AP ERATIAL Mo BRnHERUY and.

vatteions &da subgdatideherdiutthacenpooind lid prctond i the sybyjepyh e ferapeutically
| ycol nonpstear.ate, sorbitan nonool eate, diethylene

eﬁ%ﬁ 86PKWBB§F§H% ¥@5aHHCpol yoxyet hyl ene | auryl et her.

(017372 16 EX Al sf 24 asg@&.k,'tﬁé@tié $roGRRY b RGShId e dABYe PQiscase state
used include, but are not Iimted to, fatty acids,

forfvaltish a Whiscessn-Asttiwhticd @rotamitniast(MEK helsbascsast vitethatitagebutes
cet at ht hal at es. 217 anples of filmcoatings.
to i Sl Bt B B Selig OrmirieSe wek, e EG asRing
adyadt@ped At 66thpdtnds6 a sejettURAt GRERREHERLNY L@l d deb@f sompound
pol yet hyl ene gl ycol 4000 and cel |l ul ose acetate

whereiththic aeeondcompeynd inbibafs tadMiER et i lois Hoseddbali the gompounds of
t t the €o ' |y be provided in
et Rk flogk i SRS PRt BRI 26, §

I on mthe acidic

[01gaYi r oneRtaratioh bLefkh @t uboke methvdsealisdabestate is selected from
conpositign can be fornulated in an enteric coating
theygraup eRISIFIAE ASCcanceroph hayFpreferaivielisosdstect, R, lung, squamous

I P RASE $adhE RALLNE, SRAROHOY h&kt Rfal RISAST | RG: T%‘F {of
e cdonposr’ fon ’np'gy g%{sé e for nﬂrat ed IR COI‘I%I nat; on Wt
colarectahtcpidetmoid, edopkageal) edsticui gy, ggineeniogidaOarlt@} M canickid; non-
dosage unit formis a capsule, .it may optional].
Ca%c_am"? i amegpwf%%(fl%d%rs ?'%_UE?:}“%WHG lagye t_hséLé (Fgety
psdabsis), rEst@dist dfiNbenHRSROattypeFRIPS (BBY))9 Phrlcd@kib Yidney
~additionally conprise various other materials that
dispardi pajm;trhieveptiyg brafocytoimplantatine; tasing diseasics reldted to
Vasec)l(lﬁoggllleesis o%%%éiloggfc’esgf(eég %%oraa%gio%tegees{s, gcputtee Inderddse 1ﬁicﬂammatory
disease such as rheumatoid arthritis, atherosclerosis, inflammatory bowel disease, skin
diseases such as psoriasis, exzema, and scleroderma, diabetes, diabetic retinopathy,
retinopathy of prematurity, age-related macular degeneration, hemangioma, glioma,
melanoma, Kaposi's sarcoma and ovarian, breast, lung, pancreatic, prostate, colon and
epidermoid cancer); asthma; neutrophil chemotaxis (e.g., reperfusion injury in myocardial
infarction and stroke and inflammatory arthritis); septic shock; T-cell mediated diseases
where immune suppression would be of value (e.g., the prevention of organ transplant
rejection, graft versus host disease, lupus erythematosus, multiple sclerosis, and
rheumatoid arthritis); atherosclerosis; inhibition of keratinocyte responses to growth factor

cocktails; chronic obstructive pulmonary disease (COPD) and other diseases.
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[ 0220] Conmpounds according to the present invention nmay

al so be adm ni stered as a conponent of an elixir,
wauepemsion, syrup, wafer, sprinkle, chew ng gRECT/US20011€87913

like. A syrup may optionally conprise, in addition to

the active conpounds, sucrose as a sweetening agent

[0@R¢ Cef hdjtier RhASEIVAdaVESE thed ¥BSveANEth6 &Y, el MESg0 ctivated
flavors. &@EZl The conpounds of the present invention

Prateip Khase (WE ki ix MEK + I st hemothee tvarwélomtf en¢hadfghe plagtvedercthods,
np h ith materials that
thJNﬁmgml %v#<§ﬁ§§%1$géw9@gﬁﬁﬁm Ssuch as antacids, H2
[0 1k716pc Ked Snotiddt@f etk uspRbisCthereho providednl eethdd oﬂnﬁmﬁmfgtmﬂ is
used for treating asthma or hypertension, it may

Exfragsdiular Rezwetsd Kiprss (ERBd icpmpaine senfagiieithy BRK: @ﬁ% wempound
[ &Qé? xanpl es of

of dgﬁg%gﬁﬁﬁggﬁﬁgﬁg%%é% carriers that may be

[0]l7|7]: | udiestill motladoloéits agpeogy theicrigpwoijed umishead of ihkibiting

|nvent| but. are not limte 0
Exgp 3‘@[% Repylgie & ﬂ%sg?ﬁéks GRmpEsing P%‘fsﬁ}geag?oé’ﬁﬁ%ﬁg géélm of the
ab& e%[BoﬁQn@rE@éﬁcﬁvarfa'ﬂéﬂsoﬂ'o'Hé r&QRNh S suﬁﬁgt Wk ddr QiU IhS ERK in
Enteric-coated tablets, because of
vivent eri c-coating, resist the action of stomach acid and

' t th I
(0] St T dhoatorbale ey ibona! bieuBihsl sulhe
Extradllialas Rlegulwlt Winsbcf(ERKS @I)rnbﬁMﬁg sd@iARMIBERYEIBFHdUN to a
accept abl e substances arc applied Filmcoated tablets
sulbiesy thve icepmyeidessie dhodb laseeondrampané wheisi the aeswad wpmpound
1nh%)L %Eggge dzrn tvgx%aor,] e s%gcj)ndackb%m%ou&?béelgge gl\%ﬂgéﬁnpdt accordi ording tB any of the

abmrmﬁddaﬁemm@&mﬁneﬁssu on cycl e utilizing the
pharmaceutical | y acceptabl e substances preV|ousI

[017@ht i bheee vaostieh Phicagevr Bethags. éhes]:o?it{f’ée]t}él%de‘?gﬁﬂated Kinase
t
(E]_Ii%pt q%FE’Kl Fi’naé{l% P m%&lvggﬂ %5] tﬁe %ouh!é Rg%%lated

are especi use r mat
Kidse (BRKa bl ERK2bl et s and Iozenges 102231Exanp|es of
ljquid oral dasage forps that y. be used_.i ncl ude
[01§Pg g‘l anqt rtogbts g%’“’éq@@@d% Pyt iaéﬂgtﬁoiﬁ{ﬁf%“&ﬁé tischsE state
forSHRPER uon iR s IRAP S RN BELIRAUID BRS)@iogy and/or symptomology
reconstituted from non-effervescent granulés and
of ‘élhfdeﬂeam%mncpm;garfmm@m@ler awbmemias, ltegicdnceprcolon cancer and
‘ {ervgﬂgent granul es. 102241Exanpl es of aqueous
°I§B‘¥Rqr Sthat may be used include, but are not
[018i1]1 t @dstiiPano®hdr %F itS agpR6ks SHE BRSent AsvarsiBsl rdd@ESionthe use of a
elixirs refer to clear, sweetened, hydr oal coholic
copperraftans ﬁﬁthe@@aﬁwéhocbmem andrsieriions a3 # predicemphiabl e
ri I
[0 1%3 ?r?r?e{t agg%ern@yl a% %‘Tfse % a&te?eegt g%ﬁtled)?;}% aretg% tf?}‘{}se aFg
co@pd)utﬁlrﬁcmtih@tto i:\ ob@oﬂ&e dbovecdnitdbdirgénts @[[d vvanaslowmttbd:
ethyl al cohol . and syrup. .As used herei.n, érups

manpfasyic et madisemen fRoin8ibide s Mirecnsfi ctivatedyRiotcin &mase (MEK).
[0 l%éﬂ‘pr I![lgaé ﬁ?rH%¥ gglzsr a t&?{g Zchfrg%ig?%\gpﬁ% %nééa{tér'ge %I?ﬁé use of a compound
acdoning hadey aesif dhnsabione mtmbocﬂinwnﬁs and oyatigkions il tlﬁ:pemléa:btum of a

metéﬂ:%m%ﬁ g OI'fﬁﬁf}lrral 1?‘%]%%:? g{? BI‘eW ]ICF) %2&5%68? %},Vlgi,teerd ]JI'O‘[%IH Iglnase
(MR §osdeBe@bbtiveiithst BRGibukS Q@'ﬂie%t%fl ?‘ﬂrl YL G bioﬁﬁ‘)'l(l@& of the
acceptable carriers that nay be used’in enu sl ons
disegrelstatke, but are not linmited to non-aqueous |iquids,
emul si fying agents and preservatives. [0226] Exanpl es
of pharnaceutically acceptabl e substances that may be
used in non- effervescent grargy es, to be
reconstituted into a liquid oral dosage form i nclude
di luents, sweeteners and wetting agents.
[ 0227] Exanpl es of pharnaceutically acceptable
substances that may be used in




ef fervescent granules, to be reconstituted into a

liquid oral dosage form include organic acids and a
wa2so®sof car bon di oxi de. 102281Col ori ng and PCEHUS0DTIER7913

agents nmay optionally be used in all of the above

dosage forns. [0229] Parti cul ar exanpl es of

[0184eSenyatli ¥ agthHehat it em WS Sdsdnd Glve Aot Y& tb Bhe use of a
nmet hyl and propyl para benzoi ¢ add, sodi um benzoate

corgpelrgll asedrding tp GRBORPalr 11h|3 @b@\@renésoainpmés anst vaigHongndbus
mag}lf%%lg oft hat dln?&/leg ﬁ?eeaqugg@%r%a C%Q cﬂgorggrg ancteeaﬁtls kidney

onsee I cu exa

disednd] §d11f1,ydl£@sésgﬁ‘fﬁl$mg ib@dstodBly i1l auseidn] di@éasla;&eg@dabl n,
acaci a, . tragacanth, bentonite, and surfactants such as

vassglogenapist N siecnssIS bR s R aghemota s pnbagtic s hockr
exanpl es of suspendi ng agents that may be used incl ude
sodi um car boxynet hyl cel | ul ose, pectin, tragacanth,

SaNedipdratsdamt Beodrugof MEK Inhibitbrsde | act ose and

rose etenin ents i nclude sucrose, syru
0 @#ﬁ o %ho‘iﬁﬁveémgfl?z&? Hjat GrconuRph of JRmpesa apyen ot may be
pr&%'aﬁ&bﬁﬂ&iaﬁ%ﬁﬁmﬁﬁ@eﬁ%@ %%hﬂ of LQ%?’I%](P Abd énfd%r@& tugs that are

exanpl es of wetting agents that may be used inclu
cotpredpy Frevieo gim] thel compoosdsax{itiat ereseo ityiehtéon. nimeshmepleeit is within

IR T TN IO IR A ICT M.

and 023#diitas tHeQUiR bf SxahheSaceliti AIgaABEDtadld shits HBdedBdm RErious
used include citric and tartaric aci d.
organic and inorganic acids and bases in accordance with procedures well known in the
art.
[0186] When the compounds of the present invention possess a free base form, the
compounds can be prepared as a pharmaceutically acceptable acid addition salt by reacting
the free base form of the compound with a pharmaceutically acceptable inorganic or
organic acid, e.g., hydrohalides such as hydrochloride, hydrobromide, hydroiodide; other
mineral acids and their corresponding salts such as sulfate, nitrate, phosphate, etc.; and
alkyl and monoarylsulfonates such as ethanesulfonate, toluenesulfonate and
benzenesulfonate; and other organic acids and their corresponding salts such as acetate,
tartrate, maleate, succinate, citrate, benzoate, salicylate and ascorbate. Further acid
addition salts of the present invention include, but are not limited to: adipate, alginate,
arginate, aspartate, bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, cyclopentanepropionate, digluconate,
dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, fumarate, galacterate (from mucic
acid), galacturonate, glucoheptonate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-butyrate,
lactate, lactobionate, malate, malonate, mandelate, metaphosphate, methanesulfonate,
methylbenzoate, monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate,
oxalate, oleate, pamoate, pectinate, persulfate, phenylacetate, 3-phenylpropionate,

phosphate, phosphonate and phthalate. It should be recognized that the free base forms
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[ 0235] Sources of carbon di oxide that nmay be used in
ef fervescent conpositions include sodi um bi carbonate
w@oseodi4am car bonate. Col ori ng agents i ncl uder@nyswh7/087913
t he approved certified water soluble FD and C dyes,
and m xtures thereof. [0236] Particul ar exanpl es of
will byl REFFEaRdH $hdBbpcaBye fift HERAsInMEIHAE R ﬁ}@%iéﬁl%ropertles such
fllavors extracted fromplants such fruits, and
as ggmblht:yt inpoksir eplugntabut etguuinddictshlét arp eaeivielentdo phesnresprctive free
base ttrﬁ fc’o? ﬂfc’eaﬁul onses opt%gé%‘elggnt 1?%%%' |d dosage form the
I on or exanple propyl ene
[01(8&[ bomaicd, thy e@ﬁpcamde oPihepraentint @ltipa ossdesa fresacid form, a
preferably encapsul ated in a gelatin capsule. Such
phagglageytisaldy acesptapledapy adsition salrean ke Peapatsd Nyiraagtiss the free acid

for N F G Sorp PO a1 B Fibgh Sl ol B ors P buse
Extinples of siichasesergalkai mexdhpdrexideninalyddd gyettdvgiuen eodlurn and
y he diluted with a suffi |ent. uantity. of a
ht*ﬁwﬁﬁﬂﬁﬁ@é@ﬁcﬁﬁlw SER B}%ﬁ*@dmma? SHcE g it 3gd galcium
hy%&fﬁ'és ail&h%et@laﬁkéﬂdégeég U E)@'gssfuﬁﬁ eﬁﬁﬁblﬁie%ﬁ%B&lgﬂr propanolate;
10238TAl ternatively or sem -solid oral
anc([:l pzr,r[muls a)j(ga@mts‘tl)qasag/sutbb ap amp@nemn gydrdxlgg,cplmrn@nag dletthanolarmne and
i rsin actjve co ound .or et a
NG Githsy oSisq el ERTRE oy Sl 'y O Bk 5 e
pre(s@ltgnvenﬁﬁl‘? PYiERe bedr ARHat @) prlRentdhN@kios lﬁfdﬁldéabﬁtl a8& Bot limited
and encapsul ati ng these sol utions or suspensi ons in
to: lgapRirofertsnfarraye) lethium, ceggoetiemsmengasic, @angnoysgfodssium, sodium

{{z nggé@t $iln; cﬁg%gégﬁ%{ygﬁlﬁﬁh u‘%ta for h?miego?,u | On@%ﬂné%g,

sedontidrs iand serﬁﬁa&ﬁﬁﬂéaes@@e@&rdtamﬁmnﬂu@mglnatwilgmddhfrﬁtgtsaﬁsﬁtuted
to conpositions designed to adm nister the conpounds

amgess ¢ys1ip pages end Ryehion SRCIPEH K581 © B aPTEAHAR: rhe@frreaﬁf&ﬁne
oS ERES B LA, B AR SURC RS kL BB
dicthanalayning mdaemwanﬂﬂloeﬂmmm 2fdlme‘fh>ymnrph®3tMOI Iedmlndlarmne

sol ut.i ons si.on I|d f rns suitable for .
ethg%ﬂﬁ@lﬁ@ﬁl%ﬁr@ﬁﬁﬁ@ RS N PGRIPEIERT. Ghicainen £ Bepgtnc,
hlsﬁﬂln@%ﬁmaﬁhﬂ’é“ $s0 ﬁ@ﬁﬂ%ﬁ%@ﬂ%&ﬁleofysﬁé%%lﬁﬂﬁ& i\hﬁEth%D-

be used in conjunction wth injectables accordlng
gluchmingy megholing\paperazsre, prpctidoe, pdyamiae cesinst pﬂopam@,e:uhrmes,

ter. dext r.ose ero ano

tneffoBlie e iR Er FERS il SRS e fmi B PPl g wis
(h}’lﬂrd}@ﬁneﬂ@}lﬁfeﬁlyﬂfmlﬁ@ RrdRth&mieXi Tk kladuld BeRebSHISQtheURE free acid

as wetting or enulsifying agents, pH buffering agents,
forgsapilitypieslly, differ fipm|theiyrespesiine 8216 form goraewkat i pleysical propertics

0,,..€ ,

s bRiRy Sl pE: oNentpy ARTRLS 0 B U QLR thoi

respy@ivo dexs tatidrfsrmd fop kianjuapdsenodihe prSbihvetiease or
sust ai nhed-rel ease system such that a constant | evel

[0188] ¢ og‘ﬁg)é)opgdsrﬁiltm BlicHay 11)(V§g‘réon T@a‘bcommjlsg agpg pitroggn-containing
gro%]pz %%%Laﬂeﬁn?é I?ﬁﬂh%g%?ﬁ?ﬁ: i@%&ﬁhahﬁ@? rrﬁ@tﬂﬂa%yl 180-

|Ve Conpoun conta paren era
prapghmﬂisﬂem‘tmtbd chiprideg bromidepandiedideanli (Gey) sfkat sdlfates, c.g.,

dirﬂ% oglﬁﬁi‘yg?fb‘{) (51ﬁlgyﬁ%li%geso 1§- Wgalgggljg u g )é gOfdec?Iedodecyl lauryl,

my{rﬁt%fﬂ lﬁ&ﬁéﬁg}t &6t d R AV i s faAll i QI RS aﬂdnﬁylf @ PRI HRNes, e.g.,

i n¢l udes |ntravenous
benzyl chloride and phenethyl bromide. Such salts permit the preparation of both water-

soluble and oil-soluble compounds of the present invention.
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subcut aneous and intranuscul ar adm ni strati ons.
Preparations for parenteral adm nistration include
WG r@BHTm140l uti ons ready for injection, sterilBCHU§2007/087913
sol ubl e products, such as the |yophilized powders
descri bed herein, ready to be conbined with a sol vent
[0189Ft N-bQHes &F c@ﬁ%ouﬁd&cdcb'&'dﬁ@ tHYROSIBEAt MvbmRiedad be prepared by
sterile suspensions ready for injection, sterile dry
methesls knowe tyothesrueliasdimeadykilt i the adofrbr P, tl‘hoaldvsemnd?ee
pre!gafc’ed bgr tre. {11,1]%% Eod‘é%ggd f)ér :]olglj[]h:eqcﬁoe lo%lncci) ngt? Thq%](ﬁzmg a!gé)nr‘e %e g.,
trlfaﬂm)piﬁr&feﬁé ecld] purmaleenaid Ipyrbeﬁz@ifr@he Spe@ffceﬁtl aélabl e
carriers include, but are not limted to phyS|oIo i ca

megggehlonoperoxphrazpliaci. pithe dikebingauitple erwgsargaraﬁao vent (¢.g., a
halﬁgéﬂﬁédq%r&ﬁ%ﬂlsﬂ{;ﬁ]gs &19&18%%fgtlé%%h€f}%ﬁg%xﬁgétls & dAlternatlvely,

ents as glucose
thepN)Joypiem p§the rempbyaislcambd prapatedrissn tHeeX-eaide of an appropriate

0243 nples of pharmaceutically acceptable carriers
Staftipgym optlonally be used in parenteral preparations

[0190F ! u@?odr@é‘&erﬁraﬁv&odf bhipbhied Jc@orﬁﬁféecg% el S ention can be

nonaqueous vehicl es, antim crobi al "agent's, isotonic
prepgedtby, mduhfyﬁlg Sl,bsmut‘mt@ nf cdempsind$ oCthk paaselg:tmmlog that are then

corivg:gtggggxlg? gllf ¢ er S ﬂlgnt ggﬁ:@’t% l Slﬁéé%l nlgstaatggsn tthe prodrugs

thea{s@rvem@@ fdlp@itﬂllﬂ tl@&é‘c%ﬁé apbihe rﬁig*ésotf@%?§uncfs Qa&ﬂhlﬁg a6 Heesent
aqueous vehicles that may optionally be used

lnvienmru déorsaainnie WerbIZs den bapispiicd Ry reictigep somppeh Wish
car&r)% fr%,{oﬂslé @at{% CFI}I 78 fo&! élE%‘lbar%{)&{ch %%d\é\%t ggra-nntlrop% h}%rbarbonate,
or {H3215) @@mbaﬁn@ﬁgmnammM@@siamplree of ecthodyehmakiag ptdialigs arc
% optionally be used. include fixed oils of vegetable
dessribed . Sapbtiergii abddod), Bioasganic #id MedisighfhgpistryAgtters, Vol. 4, p.

19%§anut oi | . 102461Anti m crobi al agents in
acteriostatic or fungistatic concentrati ons nay be
[012d{ed Ptaeprad éarivatiads qircop@baridsarshe pasant ouwkaidnycantadio be made.

t he pr ations ar ackaged.in I tipl e-dose
EXWBRIE PREF RTgReT PRiPES: E‘hgr&att%l PTCHISTAMRS %?Gﬁkl?lblrengal
carfbd fMAE $n TW@re@ﬁM@t@ctn@@fHﬁb?ﬁl @fgaﬁf&tﬂymlféﬁl‘é’@ daédltlon John
agents that may be used include phenol s or cresols,

VWhEm%ébnaﬂsqlﬁéhzyl al cohol , chl orobut anol, nethyl and

yl d t t hi
O e BiRPHYEs Pae LR ShERs Bh 6 B eRCBn i Preryise. o
fordfA Aubl O AT HUSPMO T RN, 35 1024téd @ MplesteHf Hydrates of

i sotoni ¢ agents that my be used include sodi um
compewds @é theridesgatiny egion nEvahgroaserienthureeared bnerysta)lizsion

froglf’] d 81'15 c?rg @E 8@9%&;&69&9 gféltg %al%‘lc dJ suth % dioxin,

use ude so
KmbhﬁwbﬁﬂMEmnﬁmammﬂes of I ocal anesthetlcs that nay be
used i ncl ude procaine hﬁﬁlochlorlde

l.es
193k pe ﬁd‘fm@%u@qa@ﬁ@p% ly$pding 2 l{Sﬁ%herﬁﬁly 1ngteg§féioto encompass

ST e W e

theesndi) spéoralhgwbee mhessaithanfermgn the cospaundicipuoesd pharmacokinetic

prog)g% %%?grhgalrgcﬁ) tq %V\Er Iﬁ%?x%ﬂfeén%)e@%%g gltr a? [ﬁfpegen? rsalt 0(;"’rlnaotfJ tlQeg

corhPAARL AR iBaRL LG %@éébta%nésamnﬁ h$9 ARLh@RAY b¥nfer desirable
i ncl ude ethyl al coho? pol yet hyl ene

pharmacokinetic properties on the cornpound that it did not previously possess, and may

even positively affect the pharmacodynamics of the compound with respect to its
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gl ycol and propyl ene glycol for water m scible

vehi cl es and sodi um hydr oxi de, hydrochl oric acid,
w@eaoshowsaci d or lactic acid for pH adj ustnent.PCT/US2007/087913

102491The concentration of an inhibitor in the

parenteral fornulation may be adjusted so that an

thekrdHeBGE h&ﬁ’lt? 'b%ﬁ? r %n%xﬁﬁl@[é%%hﬁ@doﬁqﬁleﬁé bRpeiY ehat may be
amount _sufficient to produce the desired

favorabl yrefdenteslyis ¢lzg marrfee gt whith shescanousd acieanspertddrerass celh
megﬁ)ranbegtvgﬁlcﬁ g{ugﬁ renccjl %%gc%m and rp&s%ﬂg%% a}ﬂ” onthg FB%O@EO %ﬁlstrll%utlon
bloﬁfanﬁﬁtﬂmion&ﬁdleScﬂéﬁm\ﬂf the compo@id . WADZ 5@ kbl bof d@zﬁﬁnstratlon of
parenteral preparations nmay be packaged in an anpoule
thezphgrragcegticah camppsigen WilRoHaHcd| varion anafnaisals yseﬂ%@glcal and
pa 8fo f&@f ﬁ g{ %@t ?@%B{ %ﬂ%{c efog{gaklﬁaﬁ%\'ég&?% 1ﬁ{ja fﬁ.lées &inpotnd is
uswﬂyaﬂeperglaetdlﬁonrthd doadctand tieysirtdmla sald fiorni t$1b1reaf iwdtich it utilized.
Typi cal.ly a therapeutically effectiye. dos IS
One 5N silldp e arov i aff%t%ﬁ%%%%ww HiQ9r0l g passaqund will
ﬁz‘?&%e ol dVﬁbb'&ghQn aP@u tco1%9c(ﬁ1¥& WidPthe BBEFof a°£1ﬁﬁé%'i ﬁ&hg
nore than 1% w he MEK inhibitor to the treated
treatwsmiatesl)pld Folstiomhindisuspensrans, bewald s polgt dsegk @rmeneid,result in
1esdt qﬁ¥ |V|ﬂ$d into nunber of smaller doses to be
CSA b @P@F@B of G GommoYats of tine. It is understood
that the preci se dosage and duration of treatnment wll
be a function of the |ocation of where the conposition
(hmyupun@mKhn@mmynaaﬁﬁﬁﬂyhdn@us the carrier and ot her
[01‘k§ﬁ[) Vgl% :Bg%é(o) Cgi)%ﬁ{)) E a'éqldqﬁ%tl g'fpa{t atrﬁé()dﬁg(%s mntge used in

coﬁjhﬂ@mﬁrwﬁlﬂth\t chllhpoﬁuﬁﬁtof ﬁ&tr&eseht 1nlv$nttdh IS chob@poditidds may
concentrations and dosage val ues may al so vary w th

incfugle, pddgrontip e ‘%‘?&}R?PH@%EPf the BrepEY Inveptiony COBVAFEORAr ¢ her
prABREE S0, L8 BB PREHGEH, The UL PEELL Lo
Addgmanldy, ne ¢Cﬂ11115d’8&10nﬂ diayiinklede avtied agents inheldpioafte dei cnglounds of

udgment of t erson adm ni stering or superyvisin
th% A F ey gﬁﬁ Ao inALAGHSE Ay }agwlw%ﬁééﬂmﬁlec%mpwnds
ac&?&lﬁg 3! ﬂh@ﬁﬁ&ﬂn&@ NY8Br 8RL oo lﬁ&terbtl}i@rpﬁhﬁnﬁéﬁtldaﬂg ebERb defts.

be exenplary and are not intended to limt the scope
[0195] pr dbe cempefitiarena laa inregdsdousrhigjuad, isemsliqid 26 SC}IMHNEK

in i.b tor 0 n be s ended .in Cro 0
forlissd i mates SRR B Wb s BB s bo bR, S
adrﬂﬁﬁsﬁraﬁ@h L@P@l@&iﬂd\t%l% @Mbw@l’ly tiRdPIredpsentarab b@dintigration,

The form of the resulting m xture depends upon a

recppstsetionof o lyeptulized nowdendirengradws dererdd darcifp detypically used.
(0RAL" CCPhToBOR AT, PRSP breb MR ARG Ry R

admﬁfmaeﬁ bAtdadmihiStesadf dralty, @aitenfcdllyaimetaperi@heally, in@venously,
nptons of the disease state and may be enpiri cal

mt@é’ft%‘ierYﬂEanSdEﬂ%ad}Y’ Py BguPhintIEr Ry, TR0 F3Bthve %éff
1nt1ta|ﬂ§sa e]ifd%m% nffla Wﬂ@% ﬁf%%%l%ll GntPd SePARAY VB2 local delivery (for

yophilized ers, )e reconsti‘tuted for
amip‘m biy stthater onstag), smlba]mtamumly,emmﬂashpmail}a ndraattivatarly, or

1nt1fa6li(eﬁ%]ﬁ %Tcgglfioﬁpﬁgélld%qzr%g pg\sl\ﬁ[gész@g? Iggl,qgﬁtge mvention may also be

adﬁl}{ﬁ@é}‘eh b @&dﬁﬁﬂ@t%fedﬁﬁ)élo@@rewa%%sﬁge Rymdi ssol ving the
onpound in a sodlu]mfhosphate buffer solution

[0 l&dht ailhe MEI extbite and canprsitions pompﬁ@ing ﬁ@npmevi be administered or
t St filtrat f ti al | .
coRRGBIR Bk st oSk AP bl r bR s ofyREor i

those of skill in the art provjdes the desired

formul ation. Briefly, the |yophilized powder 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 159@ |n a sultable buffer such

- o " o, oy 1 . o



Topi cal Adm ni stration [0255] The conpounds of the

present invention nay al so be adm ni stered as topica
wWOorR00BMaT98s4  Topi cal m xtures may be used for | op@i/Us2ed7/087913

system c administration. The resulting m xture may be

a solution, suspension, enulsions or the |like and are

iR s 34 188K IS0 G @A MR ad@EhBira@bi$ MRE Iharedel tRér@PSutic agent, one
solutions, elixirs, lotions, suspensions, tinctures,

of g(glchpg@u@@ a MEgmghlbggrf, ‘dj]|e§ou1isp of gg@(i)rdmgtedgma‘gg@ﬁ to achieve an
1rn§ a0eP ?II 1{18 Ioﬁl?ébm%a%d?‘rgg(? adrglﬁlrls%ltloﬁ I ha,?so boerco%p%nswe Wat i 18,
atrons Suit abte
oc&ﬁﬁﬁ@&iﬁ@xNEﬂamﬁhgbmﬁ&ﬁ&fﬁ&w be fornulated as aerosols

for topical application, such as by .inhal ation (see,
(01985,  Palutionper, suapmwnu@ far parantord intgacigrmalggibcuiancous, or

l; Y f

LS RESFT e HRERTSI o AL B BIALEE poncrs
steprdilvent, sudhyas asdtérifey) injcthes eafin suliitatn, 6rad bibrpolyethylene glycol,

admnistration to the res |rat ry tract. can, be in
glyceing grory na&fyc?gg? EGT§BP‘5F§1‘6 Y%‘F antipUggpbral agents §u05§s benzyl

alc@hcm 0 Hdg pré‘B@@sr ah@xid el bl dndlsiaQfbrbid|laBfi&n sodilm bisulfite;
nbination with an inert carrier such as lactose. In

ch@@t@ﬂg e@enfaswch ah ethpb:ntdlmhe@temaaczdmg afdr(FTAY)i buffark,Iskich as

di t t.h
sogit B Etath A OBa AR 2o e b a0 vy OB B AR REE Th B s gpgium
chlBBYc 8t & tldse, and n@fI ﬁ@ aflj@ktidgo@ahciity bPRksIality of the composition,
application, suc for tqglcal application to the

suchidisrallahige peddi€ying ngﬂnMsbuf tﬁclltkea@rquatespévlwhonams, phesphates,
hy r%rlg] r% agﬁl and ofcf% %aél’g 1dsalnkde ?lt %{lé 2 01%{& ac (P rPa?‘grR-gtj PSrt baratlons
0] Reeeor r |n raci sterna In %ras fl

magzm@hoﬁaaty trenclbog@l @admpatks ﬂﬂsﬁdsﬁﬂ%ls?ﬁng@ o@@mg&rmlrmlﬁpile dose
for transdernal‘delivery and al so for adm ni stration
vilsompdieofediass, Ripstin gt oger S‘&iFab?eoma‘ieﬁﬁlal ation therapies.

[0 lclygﬁ_‘gl \ﬁl&lnl'go &fa Jﬁg tlll ggn} %eﬁtllcﬁp&hﬁﬁt 1'ngtffﬁ01ent

|nat|on suti cal acce
solebitityp nextitcals cfamoal‘ts]mmingﬂmcmmpbsmcmm@ bd:medu Sad:h wathofloare
QO her  Rout mnis 102581 endi ng. upon
knoh Okl e B it e tar&m%Pe ‘Gt d¥jpg eosolvents,

sudHT b sty RIS de E}mg(ﬁsustn%%ﬁﬁhtaﬁﬁpidcﬁ Ak TYMEEN, or dissolution in
transdermal patches, and rectal adm nistration, may

aqudoge sdykum bewdrbopate. é)@mplnees b ttzer qpeareunils aucmsmg@ugmﬁthe
for rectal m ni tion,.arc cta 0Si
corp st B b HaBr S RrpPRufE FufRt Bp BRBRal fopiscions
[0200PPOSipbR MhiRH gk BIUEE doﬂﬂﬁ&ﬁid@ aBRAMnE @ i ppedhEsvdion to a
|nsert|on into the rectumthat nmelt or soften at body
CompReqTa e 3P itipR) seéisqnﬁlgno%ulapn eb e liksanayasolonyed aTlllfyfoml of the
res{lﬂl ?%Félﬁgﬂ L)v\ﬁtl a%&en& %B{)IE‘? gp&fsfactg) n%‘d% thg téﬂﬁed mode
subs ces |ze in recta 0S|I or es

of @drﬁmb;a&ﬁsn th viedWobl teisty @ thea@@ipioand ¢n tha |sslecttedn earﬁell érivglicle.
int, Exa | es of bases include cqcoa butt
Th% Fﬁ%&?ﬁ&ﬁﬁce@ff?‘?on aeefled o Hogjioraie the, 1%2&?%%&8(“6“@(1 may be

mﬂggg%Mgagéﬁﬂﬁkgne gl ycol ) and appropriate m xtures of

- and triglycerides of fatty acids.
[020d frbi Katiposisiond adched ingtoi theiprebas @s/cntign e optehllyAgevitied for

to.rai.se the neltln I nt of suppositories include
TS R MRS B ATty B urdl R OG- Suelh Bt Capsules, pills,
po@ﬂ@r@ Hr§ ‘ﬂo%&tﬂ §br 1QMalEII§ egtﬁﬁ’ﬂpi gasiRdprelthafsdMitidd¥ or suspensions,
ding. The typical weight of a rectal suppository is

an(hbl@b solgtians o3 sgspcnsr@ttsl, endoigmater capbidrsgofiomingstiable quantities of
d t f d fh )
SRR, PSP e PR BB St Sl e BRIy thgrociom

met hods as for fornulations fojy oral adm nistration.
Exanpl es of Fornul ati ons



102591The follow ng are particul ar exanples of oral,
i ntravenous and tablet fornulations that may

wopiosoTmid y be used with conpounds of the presBCit/US2007/087913
invention. It is noted that these formul ati ons may be
vari ed dependi ng on the particul ar conpound bei ng used

salﬁndleiéae m@pmﬁlb@émﬁm{y ﬁh@fa@&ltlclaﬂ%ﬁ&w@ﬂoﬁ{ﬁoﬁﬂdsl shdaRlPstives
to be used ORMULATI ON Conpound

thesfofatrety Picakhe farmutaieshanddmdnisterad inani- dnmtfy@nmremultlple -dosage

for%OdII}Jmt-cﬁ—c'{sg OXI d use?h%k{}%\%é @E\’%ﬁ% K L%te t%lrt‘rspr%ll{ltﬁﬁe for

humﬁn hlﬁtﬁaﬂﬁﬁsﬁfbﬁectsraﬁﬁr}i_ablﬁﬁgeﬂ)ﬁxﬁﬁdﬁaﬂlyl\dsﬁ@hl)’diil’/tﬁirﬁh&lttf E@ch unit-
doQCC!ogta%%naol?lr)égertgrtrneinesdoc?lialljltlm[yl_g/f(%ﬂg ‘g(hlel(rja%eutically active compound sufficient
to produce the desired therapeutic effect, in association with the required pharmaceutical
carrier, vehicle or diluent. Examples of unit-dose forms include ampoules and syringes
individually packaged tablet or capsule. Unit-dose forms may be administered in fractions
or multiples thereof. A multiple-dose form is a plurality of identical unit-dosage forms
packaged in a single container to be administered in segregated unit-dose form. Examples
of multiple-dose forms include vials, bottles of tablets or capsules or bottles of pint or
gallons. Hence, multiple dose form is a multiple of unit-doses that are not segregated in
packaging.

[0202] In addition to one or more compounds according to the present invention, the
composition may comprise: a diluent such as lactose, sucrose, dicalcium phosphate, or
carboxymethylcellulose; a lubricant, such as magnesium stearate, calcium stearate and
talc; and a binder such as starch, natural gums, such as gum acaciagelatin, glucose,
molasses, polvinylpyrrolidine, celluloses and derivatives thereof, povidone, crospovidones
and other such binders known to those of skill in the art. Liquid pharmaceutically
administrable compositions can, for example, be prepared by dissolving, dispersing, or
otherwise mixing an active compound as defined above and optional pharmaceutical
adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose, glycerol,
glycols, ethanol, and the like, to form a solution or suspension. If desired, the
pharmaceutical composition to be administered may also contain minor amounts of
auxiliary substances such as wetting agents, emulsifying agents, or solubilizing agents, pH
buffering agents and the like, for example, acetate, sodium citrate, cyclodextrine
derivatives, sorbitan monolaurate, tricthanolamine sodium acetate, tricthanolamine oleate,
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.
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 disecase state of the subject.
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Water for Injection 0.1-10 ng g.s. to nmake isotonic

1.05 ng 0.18 ng g.s. to 1 0 nL TABLET FORMJLATI ON
w@vpows of the Present Inventionl % M crocr yse@i/U52087/087913

Cel I ul 0se73% Stearic Aci d25% Col loidal Silical%Kits

Conprising MEK I nhibitors [0260] The invention is al so

[0293] €CDRGadcFolshd 8 @hoREBRE maY bbﬁé&%ﬁ%ﬁﬂ?ﬁ@@é%&&ﬁ&ef or

treating di seases associated wth is noted
compexndd jpeeadiag tathe pnrfrwma‘e@tlp@ i theaangsl af OcH3de to S f or
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her[eﬁﬁ Gr lofal @ﬂﬁnﬁﬁtﬁbﬂihﬂzﬁpﬁarm@céﬁltlballﬁad@élﬁl‘dblé edmb&ﬁtlon may

opt(l:oon 1§'o§§1155n?e gn%ng)ngsolrtnllo?rg cgr?mngiliyselnrl] gioyed 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%.

[0204]  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

[0205]  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.

[0206] 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.
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those cytokines that exert profound effects on
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[0284y ar ERhdplRE oNaRBud WIS BatnaPomfonaly BE 8kdihélidPSedium
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Chtagide H@uecte@@a Fpngsss lofectiprlsgienie |D?XHQW$€CtlﬁlatSt@Fd9 Water Injection,
LMEK inhibitors include, but
Degég‘%nag étdrt(éj%%&g hﬁ%& ohe deacetyl ase (HDAC)
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merguitakss bertrat aloettedrehlorautaienti methy horgappy pmh}tdlrmb'@enzmc acid
dt h t di t
e e N R

other atons that confer a partgcul ar stereochem stry
to the conmpound (e.g., chiral centers). It is

recogni zed that synthesis of conpounds according to
the present invention may result in the creation of

m xtures of different stereoisonmers (i.e., enantiomers
and dlastereoners) Unless a partlcular




properties (e.g., nelting points, boiling points,

solubilities, reactivity, etc.) and can be readily
waapanzsed by taki ng advantage of these PCT/US2007/087913

dissimlarities. For exanple, diasterconers can

typically be separated by chromat ography or by

[OZSﬁFaf &khAplet 85 Rbidhi eﬁ@@mh@w%% R&S BEIUdBBdium chloride and
ferences in solubility. A nore detailed description

dexstosee Enginplaesf buftars &)@hmgje bgysad mdud@glmspbate and citrate. Examples
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repar.ati . th tically, acceptable salts
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carbonate, or the like). 102961Protected derivatives
of the conpounds can be made by nethods knomn to those
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or formed during the process of the invention, as

sol vates (e.g., hydrates). Hydrates of conpounds of
WO bsprssent i nventi on nay be conveniently preper/es2oby087913

recrystallization from an aqueous/organi ¢ sol vent

m xture, using organic solvents such as dioxin,
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bi s(2- oxo- 3- oxazol i di nyl ) phosphi nic chl oride) BSA
m"é%@ﬁﬁ@g%?ﬁ}m MhERitrn) CBZ (benzyl oxycarbonyl ) CDT (I,
1 -carbonyl diimdazol e)

Topical Administration

[0255]  The compounds of the present invention may also be administered as topical
mixtures. Topical mixtures may be used for local and systemic administration. The
resulting mixture may be a solution, suspension, emulsions or the like and are formulated

as creams, gels, ointments, emulsions, solutions, elixirs, lotions, suspensions, tinctures,

&3



DCC (di cycl ohexyl carbodi m de) DCE (dichl oroet hane)
DCM (di chl or onret hane) DMAP (4-di nmet hyl am nopyri di ne)
woOrEs)29824 di net hoxyet hane) DMF (N, N-di net hyl f opCEs29€)/087913
DMPU (N, Ni - di net hyl propyl eneurea) DVSO
(di nmet hyl sul f oxi de) EDClI (ethyl carbodiim de
padisdFaetyl by, i ?IﬁoﬂsE&ﬂ?é(}Ls,e B FDrRE! R i ARS EddrfaBSdtéhks or any

Et (ethyl) Et20 (diethyl efher) EtOAc (ethyl acetate)
othepfoomubtipnysiiehlel faetopsrledmibigtion.g (grans) h (hours)
[0256] The MEK inhibitors may be formulated as acrosols for topical application, such
as by inhalation (see, U.S. Pat. Nos. 4,044,126, 4,414,209, and 4,364,923, which describe
acrosols for delivery of a steroid useful for treatment of inflammatory diseases,
particularly asthma). These formulations for administration to the respiratory tract can be
in the form of an aerosol or solution for a nebulizer, or as a microfine powder for
insufflation, alone or in combination with an inert carrier such as lactose. In such a case,
the particles of the formulation will typically have diameters of less than 50 microns,
preferably less than 10 microns.
[0257]  The inhibitors may also be formulated for local or topical application, such as
for topical application to the skin and mucous membranes, such as in the eye, in the form
of gels, creams, and lotions and for application to the eye or for intracisternal or intraspinal
application. Topical administration is contemplated for transdermal delivery and also for
administration to the eyes or mucosa, or for inhalation therapies. Nasal solutions of the
MEK inhibitor alone or in combination with other pharmaceutically acceptable excipients

can also be administered.

Formulations for Other Routes of Administration

[0258] Depending upon the disease state being treated, other routes of administration,
such as topical application, transdermal patches, and rectal administration, may also be
used. For example, pharmaceutical dosage forms for rectal administration are rectal
suppositories, capsules and tablets for systemic effect. Rectal suppositories are used
herein mean solid bodies for insertion into the rectum that melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active ingredients.
Pharmaceutically acceptable substances utilized in rectal suppositories are bases or
vehicles and agents to raise the melting point. Examples of bases include cocoa butter
(theobroma oil), glycerin-gelatin, carbowax, (polyoxyethylene glycol) and appropriate
mixtures of mono-, di- and triglycerides of fatty acids. Combinations of the various bases
may be used. Agents to raise the melting point of suppositories include spermaceti and
wax. Rectal suppositories may be prepared either by the compressed method or by

molding. The typical weight of a rectal suppository is about 2 to 3 gm. Tablets and
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HOAc or AcOH (acetic acid) HOBT

(1- hydr oxybenzotri azol e) HOSu (N hydroxysucci ni m de)
woRlogotdsigh pressure |iquid chromatography) HzP(HE8£108)/087913

iv. (intravenous) |IBCF (isobutyl chloroformate) i-PrOH

(isopropanol) L (liters) M (nolar) nCPBA

caflsURE ForG AN RRANRBNIA] Ba@Bé laniMBcturRL ) thdBQkE pharmaceutically
(et hanol ) ng Smlllgrarrs) MHz (nmegahertz) mn o
acqepiahletsabytance and by the same methods as for formulations for oral administration.

Examples of Formulations

[0259]  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.

ORAL FORMULATION

Compound of the Present Invention 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water q.s. to 100 mL

INTRAVENOUS FORMULATION
Compound of the Present Invention 0.1-10 mg
Dextrose Monohydrate q.S. to make isotonic
Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18 mg
Water for Injection q.s. to 1.0 mL

TABLET FORMULATION

Compound of the Present Invention 1%
Microcrystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%

Kits Comprising MEK Inhibitors

[0260] 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.

[0261] 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
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mL (mlliliters) MVl (mllinolar) nmol (mllinoles)
nmol (nol es) MOPS (Mor phol i nepropanesul fonic acid) np
w@ aBOTI8H poi nt) NaOAc (sodi um acetate) Ove (nMBCTIUS20P7/087913
psi (pounds per square inch) RP (reverse phase) RT
(ambi ent tenperature) SPA (Scintillation Proxinmty

ma?ﬁ:éﬁﬁ‘)hs@— Bobnthinsit forhHudmi tht apmPHdiLeR. f Tk ﬁilﬁgl altBaptionally
| di met hyl silyl) tBu (tert but yl )
COTIDYi$ ;ﬂ@ﬁi gpayponents, such as syringes for adrmmstratlon of the composition.
The kit may comprise the composition in single or multiple dose forms.
[0262] 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
and/or instructions regarding how to administer 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.
[0263] It is noted that the packaging material used in kits and articles of manufacture
according to the present invention may form a plurality of divided containers such as a
divided bottle or a divided foil packet. The container can be in any conventional shape or
form as known in the art which is made of a pharmaceutically acceptable material, for
example a paper or cardboard box, a glass or plastic bottle or jar, a re-sealable bag (for
example, to hold a “refill” of tablets for placement into a different container), or a blister
pack with individual doses for pressing out of the pack according to a therapeutic
schedule. The container that is employed will depend on the exact 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.
[0264]  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
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TFA (trilluoroacetic acid) TFAA (trifluoroacetic
anhydri de) THF (tetrahydrofuran) TIPS

w@ 2eoBorspt opyl silyl) TLC (thin layer chromat ogP@piigl007/087913
TVMS (trinethylsilyl) TMSE (2-(trinmethylsilypethyl) Tr
(retention tine) WO 2008/ 079814PCT/ US2007/ 087913

forbfe3 ORI lastie &l eNEE R ctRe LhRB th NizEdmdhapEoft iAdidiRuMblets or

ether; and brine refers to a saturated aqueous
capsyleate bnpaskediaanay rvaeths sige hed sliape to argpratagidte raultiple tablets

ol SPRBTRVLTE AHERETFERR G SISHLEER oM ks

acadirdiffdly Wl eissshes thd ¥ S eI o f thatdrQB sk ide NMER I SR @GS flastioeb i at the
recorded on a Bruker Avance 400. Chem cal shifts arc

face p thefed avhieh s @ppesitsdionrite dixsatiqpinyhiclciiggpeaseps were formed.

A SIRCILGREE o BN SRRy G SR, o i

in tthe s¢@psat dekvwasn she(dagtiglfed hnd the (sHautbPeifgrablly thd stropltht gf thasheet

is %13@3% sitgor imsRs et @%@%@3 g)ot%f bLister RaskpRRpually
apPPl YesS@k 3nWEE RcASAHVH&ELPEN opening is formed in the sheet at the place
of the recess. The tablet or capsule can then be removed via said opening.

[0265]  Another specific embodiment of a kit is a dispenser designed to dispense the
daily doses one at a time in the order of their intended use. Preferably, the dispenser is
equipped with a memory-aid, so as to further facilitate compliance with the regimen. An
example of such a memory-aid is a mechanical counter that indicates the number of daily
doses that has been dispensed. Another example of such a memory-aid is a battery-
powered micro-chip memory coupled with a liquid crystal readout, or audible reminder
signal which, for example, reads out the date that the last daily dose has been taken and/or

reminds one when the next dose is to be taken.

Dosage, Host and Safety

[0266] The compounds of the present invention are stable and can be used safely. In
particular, the compounds of the present invention are useful as MEK inhibitors for a
variety of subjects (e.g., humans, non-human mammals and non-mammals). The optimal
dose may vary depending upon such conditions as, for example, the type of subject, the
body weight of the subject, the route of administration, and specific properties of the
particular compound being used. In general, the daily dose for oral administration to an
adult (body weight of about 60 kg) is about 1 to 1000 mg, about 3 to 300 mg, or about 10
to 200 mg. It will be appreciated that the daily dose can be given in a single

administration or in multiple (e.g., 2 or 3) portions a day.

Combination Therapies
[0267] A wide variety therapeutic agents may have a therapeutic additive or synergistic

effect with MEK inhibitors according to the present invention. Such therapeutic agents
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w@ 280zt 254 nm), and evaporative |ight scattBCT/0§2007/087913
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performed on 0.25 nmE. Merck silica gel plates
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the&bgd Ifsls%ﬁemét t¥a@hentdf &%ggmm&re%othgp sSefetre®@tPiein as
ps

El sevier Science Publishers 9; Organic
seqenin! itloamany, vedrsit tlmagents dohaisoidneyisgomet] ©getber. New noadkchat
. 1991: Mar.ch dvanced Organic em str 4t h
corbnatiop ey 1P THER ST RESH YO RGeS Pl o after
eac@cﬂ’tﬂér%&lﬂéﬂlﬁ/& gAY bs wll apshen mtd §@1‘i‘t§ are\éqlﬂnﬁ)@fékédsﬁ eEl‘iessame
New Yor k, 1989. [0304] The entire disclosures of al

timgocunent s cited thr oughout this application are

or po n me.
R e N R
inhalsi e ﬁhlcﬁﬂe {ut bRendp liggedtto,| alﬂt/l&ﬁicbloafgeﬁﬁyalbﬁlaﬁlyg’l Lideas, agttbiotic
according to the reaction schemes shown bel ow. Q her

agfrné%eflﬁllaﬁtaé%lrfe%@gtsclamwnblélgﬁ@téonlw desyPd agenby apdiglogic agents.
Il t
050 A e s R U DB

sulstihee alkelbgbumnfoc byt&bgemnﬁs cExanh;ﬂeS/@frallqdatmg agpnns mctede, but are
' ons. [0306]In t ons

t he. el ds of the react
not&a&%%l @ﬂﬂ?@ﬁmm?@% RSN PRISELSeE 8ot 0%1 B? t ect

cyd1SHOsh:EnifiY! QFotsfa‘i’rﬂéé A RRSthathPe, SXPARLE, (WAl A¥Mard), aziridines
ami no, imno, thio or carboxy groups, where these are

(c.glahiotepd), iatkyl hikofid sifonples (hug thustlfanavirasouteas fe.gipaemustide.
articipation.Jyn the re ons. nti onal
o S BR rith ety B BS e e RS dagerhpeine. and
pro“ehﬁ)ﬁglﬁva p&hﬁﬁﬁﬂ c@ﬁmpofl@c[s (ex8d h&m HRAR1s gléﬁ/n) Greas %oﬁﬂ@@uﬁs react
ts in "Protective oups in ani ¢ Chem str

withgthasphefce pmaied hebasyl, g}éﬁhydl‘ylg@ﬁbﬁ}éylg_and imidazole groups. Under

physiological conditions, 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.

[0271]  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.
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0 Ra0 ORa0-X2 X5 N NHPh20 | RA R5 0 OH R3. X5
RANNI . X2 Il R4 R5 [0307]A general synthetic route for
wee@durisng conmpounds of the present invention PGI/US2007/087913

These antibiotic agents interfere with cell growth by targeting different cellular
components. For example, anthracyclines are generally believed to interfere with the
action of DNA topoisomerase 1l in the regions of transcriptionally active DNA, which
leads to DNA strand scissions. Bleomycin is generally believed to chelate iron and forms
an activated complex, which then binds to bases of DNA, causing strand scissions and cell
death. Combination therapy including a MEK inhibitor and an antibiotic agent may have
therapeutic synergistic effects on cancer and reduce sides affects associated with these
chemotherapeutic agents.

[0272]  Antimetabolic agents are a group of drugs that interfere with metabolic
processes vital to the physiology and proliferation of cancer cells. Actively proliferating
cancer cells require continuous synthesis of large quantities of nucleic acids, proteins,
lipids, and other vital cellular constituents. Many of the antimetabolites inhibit the
synthesis of purine or pyrimidine nucleosides or inhibit the enzymes of DNA replication.
Some antimetabolites also interfere with the synthesis of ribonucleosides and RNA and/or
amino acid metabolism and protein synthesis as well. By interfering with the synthesis of
vital cellular constituents, antimetabolites can delay or arrest the growth of cancer cells.
Examples of antimetabolic agents include, but are not limited to, fluorouracil (5-FU),
floxuridine (5-FUdR), methotrexate, leucovorin, hydroxyurea, thioguanine (6-TG),
mercaptopurine (6-MP), cytarabine, pentostatin, fludarabine phosphate, cladribine (2-
CDA), asparaginase, and gemcitabine. Combination therapy including a MEK inhibitor
and a antimetabolic agent may have therapeutic synergistic effects on cancer and reduce
sides affects associated with these chemotherapeutic agents.

[0273] Hormonal agents are a group of drug that regulate the growth and development
of their target organs. Most of the hormonal agents are sex steroids and their derivatives
and analogs thereof, such as estrogens, androgens, and progestins. These hormonal agents
may serve as antagonists of receptors for the sex steroids to down regulate receptor
expression and transcription of vital genes. Examples of such hormonal agents are
synthetic estrogens (e.g. diethylstibestrol), antiestrogens (e.g. tamoxifen, toremifene,
fluoxymesterol and raloxifene), antiandrogens (bicalutamide, nilutamide, flutamide),
aromatase inhibitors (e.g., aminoglutethimide, anastrozole and tetrazole), ketoconazole,
goserelin acetate, leuprolide, megestrol acetate and mifepristone. Combination therapy
including a MEK inhibitor and a hormonal agent may have therapeutic synergistic effects

on cancer and reduce sides affects associated with these chemotherapeutic agents.
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shown in Schenme | . Conmpound Cis cyclized (e.g., in a

m crowave reaction) with conpound D to produce
weovpomws E. Reaction of conpound E with conmpoRemUS§2007/087913

where Xis halo (e.g., d, Br or 1) and -ORb is a

| eaving group (e.g., Rb= halo or tosyl), gives

[0227aPOPNG . GerivhddioSink 3RENBBLp bEAGLE ot Retderes] GOMRRHICG

and conmpound H produces compoun . In particular
modifisgdianechensthe molgfular@tfp@umpfnhﬁt @eatsS lﬁx@mpiqwé dlap¢-derived agents

1nc't1J eugﬁc’[tare tqll’In?\Mt (\‘?mgd alkaﬁo%ng % éVlncms 1n% C%QBQ[ V1n8651ne

esen I nven 1on can as S

Vlniﬁhﬁﬁe add vibebiha) po?cﬁvbhyl[bt@)fln§ @rg) Oétﬁp“b sﬂdeVWtPhl (Baaﬂ& Yempomde
Ni ckel provides conpound whi ¢

(VM1%®) PEINEY el (@cgtaxeh wdaiowé%f‘éimawse e@@%d@m)edwg@rﬁs generally
act%?_lgﬁﬁ}%ﬂgt'_i?aé sptﬁé)[ddﬁ?(?toctﬁ%ﬂym Eh%%]rmt rrp lﬁfg I__&@ns such as

eaction of conmpoun
ctogosids are bebowddo Gtérkire wiid; DIXA=sy@fBesiXby 11(fbi'aciﬁtg=wftb1 topAisomerase

II, g“aa@]g ?ﬁgt 4 eac%sélggxgbn%ﬁg%%ﬁg Gyw%ﬂd%%n‘q\ﬂﬁk H}altor and a

plarf B@I‘N%d% er%t%%a%e gl?erl‘%fe%{lc S N6Ed GrdcRUWrEeahdr and reduce sides

pr od UC|ng conpounds of the present Invention is shown
affeqts &sben@dWlt@mmmomer@emagemd (e.g., in a

i_crowave reaction or i.n condji,tions) wt )
10875f oSt RS 85 soout A RaE MR QR satérdumar regppssion
wheh uSIrmetdst ik c¥inbihaftbi Rith Q:Eerﬁothe%b? afd/oPfadBilleryY &amples of
conpound M A di spl acenent reaction between conpound

bickegic egampoupldde byt aigueb Emitedire imauno-masduppding ipeeteiap such as
cyt%ﬁgggs It{(%fog F%l}lﬁ{)dlgggﬁ%%@guf%r a%&%g%ob 4 enu;ﬁggss&; gepes, and

unsu

carRepvReineNgCamblnatioe thgrapy PMB)ding @ MKl ichibiteraindhebiologic agent
de-protected by renpval of RI' to give conpound O,
mamawlﬁwﬁuwe%mmgstw ctligets oncangsE.gnhange thy paticpbp ERPERG
TR SREEORE O BSeHE R SRR KO it i
chémahtrepeusictalgenar i mary am ne Q under heating conditions

AR TN N W - e T L
as interleukin-2 (IL-2, aldesleukin) and interferon have demonstrated antitumor activity
and have been approved for the treatment of patients with metastatic renal cell carcinoma
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).

[0277]  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
activity against many solid and hematologic malignancies, the later appearing to be
particularly sensitive.

[0278]  Other cytokines that may be used in conjunction with a MEK inhibitor include

those cytokines that exert profound effects on hematopoiesis and immune functions.
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techni ques known to those skilled in the art. For

exanpl e, chiral conponents can be purified using
waapentsi4 i cal fluid chromatography (SFC). | n BCEUS2007/087913

particul ar variation, chiral analytical SFC M5

anal yses are conducted using a Berger anal ytical SEC

Ex8Mple§ BT (U fIRa®s 11N%Y&r Kut aREhotWrhiedd t6 Q:Pﬁhl%b&eﬁﬁ g’%anulocyte-
Ber gr SFC dual punp fluid control nodule

CSBdfi astlmmnigm/u g@p@pmget(ﬁ%lé(safgr@m@lstmw l@ﬁ@cﬁmes may
1200 i fier er nd
be g%e%’&rlggﬁ%mc}% Wlt og/laﬁg r?ﬁilbl?@f'%o re%%{:e chy rx%o%@ers%ys % elrhcecdg n
mybfbp@@ﬁt:l’c@h&l@d by Bl - SFC Chenst ati on softvvare versi on
Det ection can be acconplished with a Watrers ZQ

[02276136 Sl dmprngpeed g agenys ether than gpi@kings figy aHpo ﬂ_aspsed in
COIgﬂlti&{ h%ﬁl @Nﬁl@llﬁl@ﬁ)r rt@ﬂl(ﬂﬁmf a{bﬁlﬂhﬁﬁ%eﬁ %povg%ﬁ \ﬁxﬁﬁﬁgggf such

econ per Sscan r omat ograpni ¢ sepa atl ons ca
immantﬁmdmﬂltmg agerﬂnmhid@,diut.&f}ﬁdt lighicd ad Padl1ASEdimette-Guerin,
Chi.r or, Chiral
IGVQ@GSO?ﬁn fmé eﬁrqoafie TFOR#BF T %éapemﬁ@ t%%@’cm]@(n g}é‘t@éﬂects pAshe

natmamgokguﬁﬁ 400 Rt DanR)st, t he nodifier and with or

out a nium acetate (10 mM). Any of a variety of
[02‘8I0bw Matneslopalrenbibodits agazradtummflandgwg ard wlbedlasrph@ted:ag&nst
XY ‘ with an bh;{ essure stet atFl [
an }ﬁ%‘? Fx%ﬁ%?F%y %HVQTRTS?V VRSP R EE N %roeffalinp ons

motdfloRE aMEBsHy MER CEPTONGf(Tras@¥ AT is SR hLaihfih@Giah @PRlermal
of either 5 or 100, in nmethanol at 0.1 ng/nL in

graygh deaterraedpen2 (Iﬂﬁﬁi’z]hlahlsm@tehmesaﬁé A s hreagitepersan¢lyéing
meﬁﬂl% at‘uél &yeag (i%]né%[:@] ere es? 8 ?ﬁﬁ% lilgteﬂlgl %ss%@fa%% vinth more

IC&IOHS

ag@@ﬁﬂe&ﬁs@@@a@@de@@@@@g@%@n memnfcaHEazK:EmIN@ ism@ec( &la single
250 mMm particul ar variations, the flowrate

agqnd forstb%gﬁaéme%frpfdaéﬁerﬁé Wil TRgtastaf rbregsh gancRy WReSCIRMOEI QYivE
ex%@ss tE gE!ﬁa r83fh, (bRt g&n tg%r%?f g%ﬁ%dil‘?%t MHK ﬂlﬁ%n*aﬁ hind

I Nnj FEctions can ncrease t
HERGERTI&®R yay heddBitapeeaciynafgistibeffatto ve turearst éspecially on
rocedures or schenes, the various substituents may be
megaéfaélétc%‘écefsr om anong the various substituents ot herwise

[028249htA nBBIcL ELhmptO 3R ALREE R Qﬁt‘ﬂﬂﬁl%es% afnfEus¥h Int’[%%ﬁs?lso‘c
particul ar conpounds according to e present

RITHMN ® ¢Ritbeigwl) bat is m@smmt @E@O oo rhyrsplltmfnmceéks and etlectively

forth h K|
el P oo din EERTROSRY Rrwbang i FUB. RIRERAIR is used as
sinkleMgk@cfobihe tich@ndn®bf PaticAs vﬁﬂﬁfﬂﬁg@&i 6ﬂ1@fra@{8@CI6bvb§a&J‘@f

synthesis of particul ar conpounds according to the

folligwletn CGDBAT. Bywell nondlodzbigivpophersa 0omnpigzgamsth Esaam@@ng MEK
T PSR Y N DB R 6} S8 e
lyrﬂpho&al’rbtlmls’b & ¢thredt foyth@od 19pgs F-rhatiinbit thioes) pyri m di n-

[0282]  Tumor suppressor genes are genes that function to inhibit the cell growth and
division cycles, thus preventing the development of neoplasia. Mutations in tumor
suppressor genes cause the cell to ignore one or more of the components of the network of
inhibitory signals, overcoming the cell cycle check points and resulting in a higher rate of
controlled cell growth—cancer. Examples of the tumor suppressor genes include, but are

not limited to, DPC-4, NF-1, NF-2, RB, p53, WT1, BRCA1 and BRCA2.
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4(3H) - one (conmpound 1A; 650ng, O0.35mmol, |eg) was
suspended i n nethanol (5nml). A | arge excess of Raney
wORmReYI8sd urried in water was added (approx 5SMAQT/ES2H07/087913
the m xture stirred at roomtenperature overnight to
yi el d conpound 1B. The product was confirmed by LC M.
[02B3¢ NMDPCuL & naslvEd 1&@&6&@@&1&&%@%@1%1%@@5?1@@ SRPRIsAic
en

times with nethanol. The filtrate was t removed in
pathgey thaafhibifseccH aévisioe Wasl grdep faredbrpigirf thaisinhibits Ras, a

h t. h
ey §P SR, AAEABRRAID A s MRERR M S0 B8 and o und
phddBhroso cgtonelslof e esusSQsted a0 d &@eltgd 16%@hia. NF R 0@

VHz, MeOD) 8 ppm 2.78 (s, 3 H) 35 (s, 3 H 5.22 (br.
nucslear protefy tgatiginvelved dn mepgiompg ich_wan@maca@ qp@pd@gcp:p;m@the

nerrkfég 1%3%%132&% :!:ﬁg%s ft)II‘T%lte ﬁlﬁBallgnoten} f)lynruldr%a{:l?mteﬂ gl'e_ils 1S a rnaJ or inhibitor

of ¢ eibmctw B 1Bnvdl®Cdriy, reBn@Bantarha ad weld) hs b(dleeb]lagidiernﬁhajhedﬂdung

an(glg cer Zémﬁé c% %gtglé]gn%&eéulgttep gell élVlSlS n and can induce
apdptBe. hMﬁfa%owﬁ&/e% ndE QRN e[xsa W foud@ TR Wide rzﬂgesra%we?s WT1 is

was placed in a mcrowave reactor at 240C
invelved tie §Vilros fpinedrf B}diydimewxyBB,(BM 18 1nvolved n breast and ovarian cancer,

i | i da[.2, 3-d i m 4 3H8
and BT A Bl e bR TR TRR P PR B G tpferred
intb 1 ta e cdIls Widk:CitteRer® i¥seruhéd pﬁré’s%ﬁ@ f@ﬁctﬁﬁ@@@ﬂﬁ&n&ﬁbn therapy
MtH calc'd for COHON1O3, 208; found, 208.
mcalgtmgq IR inhdxiter anda dimet suppisysor awlyhage Hicrapentic singegistic
60l ,
ot B Bkl RS TR R R BT Res™ mmor 1 e

[0284¢] 1Q@ncdr Ivaﬁtulibﬂ aBdma pedup b2 ﬁgéhts Batdual the bodyBespecifRritimune
di ssolved in_acetonitrile (2ml). The m xture was
respie del tugrorp e Maskof @neerpastingstungigiyeycardy ang deyelppmert and clinical

tl‘l%é% gurno %ss?_m%ec} arétl%e)r(lso éTﬁA.}) 8TAtAetaFea tru Fuér%syg} £. d[gl-o&e’ngsz edl}zgrnes or
carpohydraics) vﬁnyliapé presthydrb@noe neih;wnﬁ@eﬂatlmly abwptmnﬂmil@hed on
onflr Sol vent sre

noq%?\gg]iﬁ 32%1'15‘[[\,\1? % @p% éeé{% pél&lﬂg %o ¢ tumor cell, TAAS provi nge targets for
the%nﬁmgierﬁ%tgﬂljto %chgQﬂzé’ X8d §a1f§e theB-deSy @y d ‘EQQﬂlf)leQQ[T%&s fklude,

pyrimd 5-y1 hyl benzenesul f onat e used
buff agg hgwlmged' @gggmg]am,ldes (GM2), prostate specific antigen (PSA) alpha-

fet prgéle&] é%)ﬁ?)gr}fagﬁh llgé"rbtg}c %htgé( N 2}?;@%&@%4%’2 %nog%cers aLd other
addroeamements, . bRARD hafe, BAYEQUAE p ARk @K ic@hder &) ﬂlelanorna associated

2-fl uoro-4- 1odoaniline (300nyg, Iarqe excess) were

antigens @I AR T-128000.MAGH éﬁrtgr%magﬁ)e?a@ Bngayinup forapd 7 fragments,

BRSO AR A LD e 9L BB By

[02&85] L CAMBdandni 20y B esi:dby atr@h&ttthb @nrufmd ﬂaepdnlsé {0€TAAS Examples
nmpound as a tan solid é 400, MHz,

of @ijbwtsgnglyld? §3ut arepgpt Hmgfg (% bagllpﬁ Cglrméte-(@ erip (ﬁFGj ggiotoxm

hpéﬂol\ésllf%&ﬁﬂemgy%oéﬂrilg%t%n{oggramﬂ (@Kﬁﬁé gltegl%&IHE-Q (:i-Ir :\j/kl ]

granalocytd- rﬁmmﬁhh@Hﬂ:@lEhM@ﬁulaﬁﬁg facka {Od/]-CAXJ andExptoydnea 2:

fl uor o-4-i aqdophenyl ani no) - 3- ( 2- hydr oxyet hyl ) - 8- .
Ch R Feryp e gt T e e R B P g B hen given
in BwWddiee of 6- (nethyl am no) pyri m di n-4(3H)-one

(conpound 1B, 0.5g, 4mmol, leg), o '
[0286] 2- Broheexhorie obtherdngaicagzhisphatamy(orpdimebrignation with

8 4mol , . | e nd . 450, 3.62mml) in, DVE
i i ors SR, b B S0 e A g Bt B drages of

DMF was renoved under vacuum apd the residue was
purified by flash chromat ography using 0-5%
CH3COFECH2C12 over 30 m nutes. Conpound 2C was obt ai ned
as a colorless sticky liquid (0.8g, 57%. [MtH calc'd
for C12H191\ 1303, 254; found, 254. [0321] Conpound 2C
(0.8g, 3.16mml, leq) and diethyl mal onate (conpound




1.01g, 7.32mmol, 2eg) were m xed in di phenyl et her

(2mL) and a drop of NMP was added. The m xture was
whe@Be®siby m crowave at 240C for 30 m nutes. CEPUSRVA7/087913

2E (0.4! g, 40% was isolated as a white solid by

flash chromat ography using 0-5% CH OH CH2C12 over 30

P1ITA R BDitofsMiddlm ecus@dﬁ@éorﬁﬂiﬁm&mﬁﬁMﬁé&hlﬁlwﬂyﬂmhﬁa%w are
[ 0322] Conmpound ZE (0.41g, 1.28mmnol,

nofimistdienbsnit mwm@hgmmtm Gvico 100mor (HE R bitoss, Togmples of
HEJE! fn 88 ShatRse. ol ot b Dok ) el Lh AN TAT Il Andlpdierbe

(LerﬁafimwSTyl@hﬂ)@J\h msll feRVRAhAIRES be Yé@ LR BN drdl Feinbibid €he
product was purifi ed&}aé%/ fl ash chromat ogr aphy .usin

tyrpsinokicpeaqnpeppity of Bipd! and hibBé recspioss- W@uléféf?ﬁp‘éfdf?FBBi pnd

A L e

progbes’ipg, inOasc@and metae‘gt);lsamize%xf)fesmom ofthcadoeapitdrs hes been

5g, 0. 53pmol wer.e mxed in THF ml).. The
rergF T QLR ORI LTS FBS A icd L BT 5963%1?%@3 reduced
ov@8@luRs added. The mixture was kept at -78C for 30

mnutes, and then stirred at roomtenperature for 2h.
[02Bfik s Stilt duthanasamplepvedicapcuticrgents bl rrpiryd@uxstd wecombination

Wil bl SR ik, R PO CERE e S 1P A
inHisiQIrat Eﬁn%e@oﬂ’[@DlA@ iaRibitdrs thdvthidly Keaksed ¢h &Qﬁblnatlon with MEK
C21F122FI NA04, 541; found, 541. [0324]To a solution of

inhéljtasoinstnde.cbut et ligited tomsubgroylaniide hy drEymigesi ciSAdEA).
INHCL (1 ml). The mi xture was stirred at room
tenperature for 2 h. Exanple 2 (12.6ng, 25% was
purified by pr epar ative FERAGIPLESNMVR (400 MHz,
Chloroformdi) 6.8.17 (s, 1 H 7.52 (m 2 H 7.25 (t,

Prgparstl%OFMElilllbﬂbstOV% (s, 1 H 4.11 (t, J= 5.04 Hz, 2

[0£§)8 gq ibhs 1&4&_& 4&?{!&% gegeiggfdef?lssﬁrngﬁs%g]ﬁ'@on@%ﬂ acc%rdlng to

thel\ghfedﬁ:yt 1n2€1(tﬁ)n( Rebfasmtﬁ&ﬂ&mdﬂodﬁ’&ny&ﬂ]mmzmg these cornpounds are

dj -
proam@dp g%yl%aaﬁ% 3t iﬁ%?ﬁdf ha e dpatife grumpayngs 8f the present
inveR3SPh D 81sh bE |sﬁ1tﬁ&ﬁ%ﬁ%%tﬂ@%y§t}i5ﬁﬁ%ﬁte§ @icht BEIcROmaYy devise.

procedure analogous to"that described in connect’l on
[02891 h ExeitidicacalilylkpidRized 0liat Meitain Memheursls acdotiling t@the Present

inv%ﬁfiorﬂ_‘hq&%e Zorgsiwftg]lnéag;% t%étggr agtél’ns =aﬁ?o'r§2 %%F%d(rgélulgp s'_ﬁsr'egc%lemistry
to 1[{151)(% o@rﬁi @' dhahl Enrdrih4 FliNdQben28Dihat SuiftchsisdB2ompounds
anpl €

acaprdipg 4 m@ PECsanti ipERmpRE Y ARIUNoN 15 @egionrafmaixyessfidifiopnt
ste@e%{%}( dégl gﬁaﬂﬁ%me%sse{ﬁd%_gste%&ﬂ&s) %M%sﬁ%rﬁc%tereochemlstry is
specified, recitation of a compound is intended to encompass all of the different possible
stereoisomers.

[0290]  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 diastereoisomeric 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

diastercoisomeric salts). Diastereomers typically have sufficiently distinct physical
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N N 98% 1B 1032616- ( Met hyl am no) pyri m di n- 4( 3H) - one
(0.2g, 1.6mmol, leq) and 2.0 Miodonet hane (0.8nil, |
WO gwst9814 eq), K2CO01 (0.1g, 0.72mmol) were m ReEHUS2007/087913
DMF (5ml). The reaction was heated by m crowave at 85C
for 90 m nutes. DVF was renoved under vacuum and the
rdpefied e g WaR 1t Poit§ ol goRRa sBlub¥RickiRebetiviiQNROY BEY 48 be
P &gs o@fglnedﬁggjcolorleggfstlcky I|qU|dNé;&§29,y98@©
reapl g sep@}rat@(hby;taglqgcﬁdvggm\@cohesw@ssﬂmmules r example diastercomers

can ng* 7&}1 Ou n @Bb&g?%l%%’gﬁ_apgﬁ mgeqaratl)og)resoﬂglon teC Cﬁl

bagdd ﬁ!lb&llil ylif&trehﬁzés n2tybilagd Admefeadetaifed NVR ripeisn adttebhiqddsahat can be
m xture was heated at 240C for 30 m nutes using

usqd te respiNeesteremiggiaga of cempminds Fapy theis sicemic pirdyicag be found in

AT 01t St P, Bl s pon

JohOV(18y B28onsOI2O®8I). 1 eq) and P t ol uenesul f onyl

ori de Inmol, 1. wer e di ssol ved, i n
lﬂ?@:ﬂ CNCPQ’rP&)mESﬂCE%@H&& tgfhocyeat H’rVS N GRalsQhgaieraigikas a
phiﬂxﬁké{ﬁﬁaﬂ\?%c@ﬁﬁﬁécﬁcﬁf ad%l?cﬂ)(ﬁ shRby :;’Qacﬁhg HeSiPee, ‘tgs'g-gﬂn"mhe

removed under vacuum and the cfude was purif by
coppepelraith ¥ phdiPlaCutoally seccp@blcliTorganis oﬁ/@rgaslcamdh |A1®matwely,

o8 e R S SR rp A R r Y rencing
thedrdd 4¢Qf Rrh-of oM PounE wifh- a3sHrm &b MBI cept Il mwgga@lc or

m xed in THF (2ml). The solution was cooled to
organts besg Inprempic(andaganic ackdseandbasesadtele fortke pricraratien of the

ph%sacglﬁﬁtdll agcceét%bfg sfal% %ﬁc%%ﬂggh& ars Q& f%lqﬁ;h tZl% igire{iﬁigoggr sueateion of

Wwas renove

thl%@pmal’[lbﬁl Aditebmtlpé@ptaé 8dlt femkiBE Betcon@ovedskoaanp pecparddlusing
nglp 49 as a white solid. IFINVR (400 MHz,
Salém f‘o?t@ruﬁg dajerglgorinteymediateyyy 7,34 (m 2 H) 6.48 (t,

10262] " W0 <4k % B Qepna/ehralylPolyity o B pip g fom e

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
compound in a base addition salt form can be converted to the corresponding free acid by
treating with a suitable acid (e.g., hydrochloric acid, etc).

[0293]  The N-oxides of compounds according to the present invention can be prepared
by methods known to those of ordinary skill in the art. For example, N-oxides can be
prepared by treating an unoxidized form of the compound 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.

[0294] Compounds in an unoxidized form can be prepared from N-oxides of
compounds by treating with a reducing agent (e.g., sulfur, sulfur dioxide, triphenyl

phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribromide,
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WO 2008/ 079814PCT/ US2007/ 087913 Exanpl e 5:
(5)-3-(2, 3-Di hydroxypropyl)-5-(2-fl uoro-4-iodophenyl am
wo p3AB8141et hyl pyri do[ 2, 3-d] pyri m di ne- 4, 7( 3H, Bti/usiooTies7913
00
1033013-Benzy1- 6- (et hyl am no) pyri m di n- 4( 3H) - one
or {He AR PN s?%able ﬁrert(d\[garﬁé' ki Qé BY ki iHrile, Aol hq®id8s dioxane,

compound ; 1 eq), benzyl brom de (5 7
Ortgﬂ@hk@Batrﬂm@O °g. eq) and potassium carbonate (6.96

e stirr han 0 V
103831 5, R fer R T Er b OF sl St CReY it bt g o
thos€6f chdenapyisliifl irethelayt (8igl, lferafuerhémwdlmg;easmnreﬁetgﬂvaﬁ) 25

g of the t|tIe compound (43% . 1H NVR (400 MHz,
qugm@ H)ml @h@ms(rm Lettg_rS4VQ]g 4. 198 )_DFQZ{ eggnple5amp10prrate

g Rt B3 s e i

carGiAHhENG Bgen? (Og. , f dwogloxdlBylcarbonochloridate, para-nitrophenyl carbonate,
%}@%}i{llS Benzyl- 5- hydr oxy- 8- net hyl pyri do[ 2, 3-dIl pyri m di

or ¥ ( 3H, 8H) - di one (conpound 5B):

[02@'65e NpYokeded H@{ﬁﬁbémﬁﬁ%wﬁﬁdﬂngé &n%&ﬁ@d%néﬁ@&?&% to

) and di ethyl mal onate
thomoSomfrrmky SKLII Hbtheq)t. \mdeaﬂh@bde@dlptmnmfemeclanmms apﬁhcmbl,e to the

crehgom B PrRiS BTGRP e el kS BR iR Cireils PRoteeting
Grépstif ORgard Sy WASHE @rdeItf@)neIdhﬁfWﬂ% &1 Seis ]ln5 @99f t he

title conpound as a tan solid 7% . 1H NVR (400 MHz,
[029V0- §eMmpeusgsracgomng(ty thesprlegen@@ente@ may b cavppiepdy prepared,

@rﬂ%d H{“‘Sﬁ{hf g)%ddfs%‘sfl_tqrf ﬁ_ﬂér%rc‘ (s]oel}fg’e%s (gzlg5 '_Iﬁlgk%%sg %%gr&&;es of

cothpoui@s o 8. present invention may be convenrently prepared by recrystallization
1033213- Benzyl-5-chl oro- 8- net hyl pyrido[ 2, 3-di pyri mdin

frog an ap(ugq_q_s/q;gﬁmg §Q}ﬁ@lt(n@§%e) WisHpeDEganic solvents such a§ dioxin,

tet I & lvdlL gy - 8- met hyl pyrido[ 2, 3-d] pyri mi di ne-4, 7

e%&%@f gr o%e \T(?} 1 g, 3.88 mvl) was dissolved in

[0298¢ e s SoRPGLEds(dscordjngan dhesprojoac invdntian canaisovi@veepared as their

. jJ.rradiation at 70 C for 30 m nutes. e POC13 S .
indiYigA) ok opiREnBY G o P RIGTBTF S5 BN remTPHndRA epaptically
acttild! r@iﬂl%nﬁ‘@é&’h@@o Wrfnhh p?ﬁrtd{f FlBeAQFhHD RingRURAN AL firating the

solution until neutral pH was observed. The organic
disb@yemoneanddrieriog gre ms@lry purd ceardiporeat Bhikeaesytivasd

e 1.5 ound as. eddi sh,. br own

endip gt nig riveeubfie to R AR B RS der g P ounds.
disSéb2able corréplexes are preferred (e.g., crystalline drastereorsornerrc salts)

1033313 enzg 5-(2- f1 uoro- 21n|trophenylan1no) 8- net hy

1

Digstsreeraesp hag: dighney phyfiasi peopartics §+-2-8Hpltdisdeaty, GoHpenents.

. 3- s}
R R e e L R
diskighiladitite Thediastdre@@ins cdn bt vepaeatdd byrtliromaigtdphe of, 5#erably, by

nmy,. 3,46 nmol, 1.1 eq), : . .. .
SeRAFtiOnArIaH IR trdeiiise BrssAapen gdferayrtincolubiliy. dye opticsdly pure

enagﬁffﬁghrgr %etg%n)/ r%ggvege%laloFglv% hetrlllge/ epsro]gfé p%a%ens bznn% gractrgal means that
wolrtyl ndd r&81tmrodcemiralidn e4)menedlemadd desctiption biuthe xéctiriqésiplicable
, 4.7, I, 1.5 e re m xed i n degassed anhydrous
to fﬁgarahawwﬁﬁfyeoaﬁﬁaw @ancésofd o BT PTG 3L found
in R’fanl Ged BRARBQC NN lStaﬁﬁlel Illijnleﬁ o@ﬂa!nﬂgrn@rs%’R%‘éthésaatn@ Resolutions,
formed which was filtered and washed col d di oxane
Johm3Watiey & Bomgi Ins. P81 hg of the title conpound (69% . 1H
NMVR (400 MHz, DMBO-d6) 6 ppm 3.55 (s, 3 H) 5.23 (s, 2
H 6.14 (s, | H 7.29- 7.41 (m 5 H 7.81 -7.94 (m 1
H 8.14 (d, J=10.86 Hz, 1 H &s25 (d, J=11.12 Hz, 1 H
8.96 (s, 1 H 11.23 (s, 1 H [M+H calc'd for
C21K6FN504, 422; found, 422.



1033415- (4- Am no- 2-f | uor ophe
, 3-dl pyrimdine- 4,7(3H, 8H) -
w@2men2g14 5- (2-fl uoro-4-nitro
met hyl pyrido[2,3- cl]pyrimd
ng, 2.1 mmol ), palladium hyd

[0299) and BeARREHThE QB SadB&Ry BBiond uedSin HARE

were stirred in dioxane (10
andrgpeanyieyren sPusistend svithi thessrused

exarné%lg,g[ﬁ éotg%e%l ofthe A]’.F%Hé%

eequl I

nyl am no) - 8- net hyl pyri do[ 2

di one (conpound 5E):

phenyl am no) - 8- PCT/US2007/087913

i ne-4, 7(3H, 810- di one (900

roxi de (20% on carbon, 500
ro%es?se?%lhernes

m.) at 90 C for 2 hour s.

arige m@e@mraﬁv geadnltifig didierpture, for

SIO%IG or thﬁgoun\{\g of Béologlcal

es vvere co

Chemapgr @ttaetdlatdcm@lwstfézer tBEe-llbfttef hibHreviewssaungenatallag usbd toe

solid (65%.

111 NWVR (400 MHz, MeOD)

6 ppm 3.56 (br.

de%gnatesarpbtlo @c@gepguesiwpbch@rq-ﬂss‘(u@ed to tpq)lnghg cppﬁgurgt}qp ggess

oth'EIF\ms

cal c

&85% or U%?eiﬁ)t? E‘Réﬁ)égn&g% ??1

s% t uljrl%r,ng’%gééls (@%&b@neh MEH

corA0R8 4 B9BAIHRCAHIdUS20 OvithO B A dtBer purification. Specifically, the following

ablgrg\:lglg‘p%l} r{gﬁlﬁ ég}ﬂﬁllsgg Hiﬂf?l(e%gﬁlg

5

| am no

Ehﬁ%ugé]eéwgsm hf;éc,g%“ do[ 2

uL rﬂqﬁof{ggo Z-11 uoropnenyl am

GIRetyl) o can

atoh %S[ﬂl% rdof2,-3-dj pyllm UII

Mt

T‘P ﬂ%ﬁeﬂoﬁ%ﬁlﬁ ”Iunp% Uha asp)f "

~

BOf¢ @?’F bu%wcafhénﬁ;t or C

(1’-’4’-’4rm 1.9 mmnl

BQPY@S@ SRR PROSPhinic

/\‘&h@ﬁl 200 '11) was added

(10 .
BSandavine SeoimtAlbymii rred for

OBZthenzywsycaberadlsi um

1 pﬁ\ in
CDIqdjl earlfohyRingdadl®d nmol, 5

eQT Cadityilobéxyécafiaaliimde)

DCR({dichisrov@b) (4 nit) were adoem dicHvosRtAAE) t he

DN &P A IRl AR T T (O

RMEED-Shhdih& ARG Nt -

DM#fNﬁdlm.et ORI 0 T BTN N T 1 PR )
] S L] ;.: ). ‘ ||(.“.||| T A\’ I \wy Ul u;@ﬁhyérﬁglllorlde)
b (it INEiefr dii t hEtfetyBnol to give the

Et0 (dighdetheound as a tan soli

dEtA clethyhgcdtiattt ered i n

FMABO (9aglupionl indtRAarbbMir] cal gldahor C14HLOFI N4O2,

h (Hdu3s) Tound, 413

HOACc or AcOH (acetic acid)

Hd,f)f’f‘f‘lbhycﬁbgy’oeh&cﬁrlézdi’é)”e‘ My BB PR S Er TtV 5
Hpigd m}g}i‘sgfﬁ lhaébl 8- et hyl pyrll%pieréz-)dl pyrim di ne- 4, 7(3
4 ne (r\nnr‘nnllnr*l '—'\(‘\ Sodiumhvdride (89 mm

ooHgroorrror

oot

1%&%%6@1&8}\ was stirred in a.nlﬁiﬂﬁﬁwbubﬂmhlpaofma@m 10

i-PrH(tsepropanol)

L (liters)

M Bnél2r)F| uor o- 4-i odophenyl ani n

o CBBA: @hamchigtqpyrticadid aad)

My 1 di ne4, 7(3H, 8H) - di one

VRO EbthdhoB4 Mol , 1 eq)

] oUs DVF (400 11TL1) Magpdded.@Rg, [ he mxrure
mé |1| %g%ﬂ —0—mnutes: %a )
mif finpte)y or oret hyby—22-di mlf\,(m“ilhﬁﬁr@' oxot-ane—{260
ml\J}I (fnpllll’npr 8 o 2 H4 allimgles)hi vt ur e

$ 1 aV e )
mpﬁnmhm@pmﬁ’che sol vent Was re

| QRS MorpheinograpapesgHonic acid)

pNadAKL fisodacuacaatd) t he

OMeghéethexypuri fied by HPLC. 11

1p SN ua4OpcrMidare MRBP) 6

RPE{EéVeﬂse%ﬁas(ei s H) 1.47 (s, I /I (ambiEnft8mperatike)3. 89
SPAO({gClp‘flﬁw?tl n Mﬁ?fgﬁiﬁl Nésay) M ,\4,\1';§A,F (E%xra-rf'ﬁl},tﬁl,q Hﬁn\qpiurﬂ fluoride)
bigeyldime "IJ-I_I? zllr/_5 at pi-buty l_l\ R~Q1u‘lJ’o

= "a

TEZA) (methﬁlamneh -3 21 |—|7 1

1
ZTEA (triffporopcetig acsdd)y 8 49

TFAQ (triflpgyroagenie physdiide) d f or

ODIHP GRirRGofus?y . f ound,

TIBR {#riisopropylsilyl)

TLC (thin layer chromatography)

TMOAB#kES)si)( 2, 3- D hydr oxypr

OPYIBE-(3=(trénéthyieil)dhylpdoph

Tr GENAGE ARk S-

et nytpyT T dof 2, 3=dipyrimdin
(Exanmpl e 5): Conpound 5G (cr
di ssolved in H20 (1 nL) and

was added and the solution s
After evaporation in vanto t
HPLC to give the title conpo
steps) 1H NNR (400 MHz, N@O

[SH 4I- IKJI‘I UI‘I} UI orie

u -0.12 mmol ) was

THF (1 m) INHCL (1 )
tirred at RT for 1 hour.
he resi due was purified by
und (22 ng, 37% two

D) 6ppm3 34(3 3H)




[03391(S)-3-(2, 3-D hydroxypropyl)-5-(2-fl
uor o- 4-i odoph enyl am no)-8- nethyl pyri do

WO 200840dBpyri m di ne-4, 7(3H, 8H) - di one ( conpoundPXAISZ06T087913
ng, 0.1 mmol, 1 eq) and N-chl orosuccinimde (15 ng,
0.1 mol, 1 eq) were stirred in DM (2 nL) at RT for 1
hour. The product was purified by HPLC to give 85 ny
of a pale yellow oil. The oil was taken up in H20 (2

[0390) * ardl rEfdFecas ipLtherioNER@Lare 1o dehadcrandrians ans
st BB B o Nl o Ren O it R S PRl e

exp@essed & T (derdel e:eﬁthgrh@e).c ApRudtibns Ak d&liciﬁhc(té&@ndvmm inert
MeOD) 6 ppm 3.33 (s,. 3 H 3.77 (dd, J=13.26, 8.72 Hz,
atmospl ersa unkPSwhemlsezn%;M 45 (dd, J=13.01, 2.91 Hz,

0t 30 Lpoctaf it skl 3 BB ffher 8- Zhapnhisare

expilpsspdit-parsalee hﬁillfbn (pren)i (&ﬁbﬂ-‘ﬁhg\lé&zﬂs,tatﬁs?éra ik omnscbf itz (Hz).
WD 2008/ 079814PCT/ US2007/ O 7913
Spl(ﬂﬁ}lg RatorngdescHYGRRIYAH BpYAD 105“662“ F‘{j" élgaatﬁ%a%wg}%%rﬁ

(ddyBRAY ﬁ(tﬁplet) S PSR e 0451 8H) - di one Cs2C

[0393] OCLoWI-reA[bwﬁoﬂ—Mass"spb_ﬁra/ (MSZ)Amﬂ 0N phludpurity data were acquired on
a V%a'lt'e;s'z'd\liC/M'S ’\sKl)n%le qua IEI%SO'PG systee%l cquipped 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,
Ninhydrin or p-anisaldehyde solution. Flash column chromatography was performed on
silica gel (230-400 mesh, Merck).

[0303]  The starting materials and reagents used in preparing these compounds are
cither available from commercial suppliers such as the Aldrich Chemical Company
(Milwaukee, WI), Bachem (Torrance, CA), Sigma (St. Louis, MO), or may be prepared by
methods well known to a person of ordinary skill in the art, following procedures
described in such standard references as Fieser and Fieser’s Reagents for Organic
Synthesis, vols. 1-17, John Wiley and Sons, New York, NY, 1991; Rodd’s Chemistry of
Carbon Compounds, vols. 1-5 and supps., Elsevier Science Publishers, 1989; Organic
Reactions, vols. 1-40, John Wiley and Sons, New York, NY, 1991; March J.: Advanced
Organic Chemistry, 4th ed., John Wiley and Sons, New York, NY; and Larock:
Comprehensive Organic Transformations, VCH Publishers, New York, 1989.

[0304]  The entire disclosures of all documents cited throughout this application are

incorporated herein by reference.

Synthetic Schemes for Compounds of the Present Invention
[0305] 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,
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8C 2-fluoro-4-iodoaniline Pd2(dba)3 Xant hphos NaQ Bu
Di oxane
w( 2B4019814 4- Met hoxybenzy1) - 6- ( net hyl anmi no) pyr i PATUS204{/E&B7913
1)-one (conpound 8A):
6- (Met hyl am no) pyri m di n-4(3H)-one (100 g, 800 nmol, 1
ten@fbkatRreSBANOMKPRBZION DRl RIohg @an(‘t;ezﬁlr@d% oﬁﬁﬁm%@d@ Gf the

pot assi um i odide (13.3 g, 80 mmol .1 eq) and cesium
reagh@iisonat e (260g. 800 mmol, | eq) were sti rred at RT in
dro Dl\/lt: 1 r
[oﬁﬁwa(ﬁ% %1% reactl 1& des):rlbe uhee§esl rerrz e(%ger Irl]ece%sta pg%%:t rgactlve

funTeibiee rgﬁbdpE,GM e{dmls aydhdxyyaﬁmﬁ@ rney) thiy of bdrbﬁyést gropKRdhere
washed with 20% net hanol/ DCM The sol vent was renpved

thespargglepires! ke fimad prediigh €9 ﬁ‘gnqi girguavapted dartigipatign oot
riSHER. SSNSH o) ol i uRLARIL YEIytRS i oy
prdctiee, tfd)ttdxamptemswﬁwv (G arldP.NB/RVI( Wads WHProtERSO-(@6)1pSBin

63. (d, J= .72 (s, 3 H 4.87 (s, 2
Ofgig“% ’(S§I>’ ﬁ@mewnd%}%)w%% (d, J=8.59 Hz, 2 H)
8.22 (s, 1 H. [MHL calc'd for C13-1i5N302, 246;
found, 246. WD 2008/ 079814PCT/ US2007/ 087913
Schi@dBe 1:15- Hydr oxy- 3- (4- net hoxybenzy1l) - 6, 8- di et hyl pyri do
[2,3-d] pyrimdine- 4,7(3H, 8H)-di one (conpound 8B):
3- (4- Met hoxybenzy1l) - 6- (et hyl am no) pyri m di n4§10 one
(14.8 g, 60.2 nmol, 1 eq, conpound 8A) andrdp
met hyf mal onate (61.6 nL, 361 Mo, 6 eq) wer e myxed in
et her (25 mRgX and heated 8t 240 C forR® déys
Thesojlution was alg owed to FRFy l eft standi ng
9Nk The—t—aﬁ—preﬁ—pf'tate)'('\/\hl) h formed was
col | egt e@I and washed with ethef°to give 15. 2 Py,0f the
title corrpound as a tan solid (7|$0/<) Rs11- INMR (400 VHz,
DMSO-d6) 6 ppm 1.89 (s, 3 H) 35%(5 3 H 3.74 (s, 3
H 5.14 (s, 2 H 6.93 (d, J=8.59 Hz, 2H) 7.37 (d,
J=8.59 Hz, 2H) 8.89 (s, 1 H 11.82 (s 1 H. %. [ MH

cal ¢ C17HI 7N304, 328; dRy, 3282~ -R1 R

[[0342] 5- ¢hl or 0- 3—R4- net rgpxyb nz&l) 6, 8- d—| met hyl pyr@'a?oﬁ\r !
33N ﬂm di ne- Sy H R

D (et S 3 VY %

5 2 2% I (N
o Y

R R I I
4E 5 4 5 R, Rs

[0307] A general synthetic route for producing compounds of the present invention is
shown in Scheme 1. Compound C is cyclized (e.g., in a microwave reaction) with
compound D to produce compound E. Reaction of compound E with compound F, where
X is halo (e.g., Cl, Br or I) and -ORy, is a leaving group (e.g., Ro= halo or tosyl), gives
compound G. A displacement reaction between compound G and compound H produces
compound I. In particular embodiments, R; of compound F is a substituted or

unsubstituted aryl (e.g., phenyl).
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4,7(3H, 8H) -di one (conmpound 8C):
5- Hydr oxy- 3- (4- met hoxybenzyl) - 6, 8-
walzowenmgipyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di BCEUSDOT087913
30.6 nmmol, conpound 8B) was suspended in phosphorus
oxychloride (28 nit, 306 nmmol) and heated at 80 C for
ScReth@2f s. The solution was evaporated in vacuo, and the
resi due taken up in DCM and washed with saturated

sodi um bi carbonate solution until Ot he neutral pH was
observwed. The organic I@yer vag d over magne§| UIMH
slsf and evaporahed ryne% he resi qf@e

puri é\ie by Stadeirxca chimo rra ogramhy (ST ¢°hi et Han

a

elnent 14 yrel d of—t+tte—conrpeun \,&
[ MEH] calé d for CL7t h6 , 34®Mp/t4@°and 346.
[0343]5 chi or o68d|rrethﬁ5pyr|do[23d] Rs

pyrim di ne-4, 7(3H, 8H) - di one (conpound 8D):
5- Chl or o- 3- (4- net hoxybeﬁzyl) ®R,8- ck,met hyl pyri do[ 2, 3-d]
1)

pyrlmdlap_g% 7(3H 8®1) Qfi 6ne (8. 78 g, 23.9 ghply-Ri
conpoun

ed in trﬁfluorRoace icjacid (15
) andéﬂb;_ec (ﬂ‘btdm r owave—Trati at C for
1 hour. TFA was eVq g in vacuo and tlhe kesildue

azeotroped with tol uerp'f; (2 x 20nL) then DOM (& x Q0

m.) to give 9.24 g gf the title conpoundlas aRgrude

mat eri al which was used without further purification.
[03084H] C@aipgumdsqunhmim1 NBR2tIoPa®: alsfodmmgpa(zadsas shown in Scheme

2. ﬁ%%gé‘lf‘%‘zg i6115 0 cornpoun %I v%’chRgne%lcﬁejl pr(’)Vldes C%)l’(n%lO%IQd é &?—HCH

R4 HyERhith Rythesl ey elized g))/ﬁll mmdwa\/é,rzé&bnm&h tEinp&end D to
(co ound 8%@55 Chl or o- 6, 8-

pr%uﬁ@@mmwlﬁi iz @Hd¥mgpn?<dr &L Ra7 (B Reppticn ofrremypund E with

coftgortlr Fe D tore o G B e O S Rl O fgocment

readfon 6B¢ompaane Gsivith rcéﬂpbﬁhcﬁﬁhjydhmla@cdh\ﬁou&lﬂl&QXﬁﬁa CHY X4=N)O; Xs=
cont ai ni ng 4A nol ecul ar sieves (2.49 g) under N2.
ert)i5 m nutes
(S)-4-(chloronethyl)-2,2-di nethyl-1, 3-di oxol ane (25 1
m., 184 mmol, 5 eq) was added and the m xture stirred
Sclmd 30 C for 12 hours. DCM (150 nL) was added and the
organic | ayer washed with water (150 nlL) dried over
magnesi um sul fate and evaporated. The residue was
purified by silica c romatography usi ng 0-70%
Et 0Ac/ Hexafe as eR R give 4.8 DHpr oduct .
[ MtEI ] Rgal d for G 5H C1N304 R§34 s 340.
[0345](R) 3-1 2, 3- Di Ry@dr oR e pyl)-|5 (|2 f uoroP@X'Bodoph
enyl am nd¥6,
di et hyl pyri dal 2, 3- dFW/HPR di ne- 4, 7(31;{ 81 - di one
(Exampl e 8): ('R)-5-Chl oro- 3-
((2,2-di methyl-1, 3-di oxol an- 4- yChethyI) 6, 8- di et hyl py
rido[ 2, 3-d] pyrlom dine4, 7( 3H, &L.0-k,one (9.2 g, 27.1

nmol , 1 eqg ouhd 8F), 2f|u{§ro4|odo Rid j-Re

(12. 9g, 54.ir,¢m~o T ely)

tris(di benzyl><i5(lJI\l L one) dl-paH—ad?un(sO)q Re 2. 17
|

mol , 0.08 eq)

9, 9- Di met hy1- 4, 5- bRss(di phenyl phosphi no) xaNt héhe Q1. 25
g, 2.17 mol, O 08 eq) and sodiumtert-butoxirde (7.81
g, 81.4 mol, 3 ®q) were heated in degasseoN anhydrous

4- oxa 80 nmL) at. 100 C.for 1
0308hi %gg eRE bt emsprf)ﬁwa%% Coagiiic HePEGrosgnt imvention is
shoAAS St he!s. [EYhpotha ¢ il 1@%%%%@5’réa&1&?@ﬂ&atlng
and the residue (crude 8F) vvas taken up in H20 (20 ni)
and THF (20 nlL). 1N HCl (15 mgg was added and the
solution heated at 70 C for 30 m nutes. Upon cooling
an off-white solid precipitated which was coll ected by
filtration, washed with water and dried. The solid was
purified by HPLC to give 4.2 g of title conpound (31%
as a vvhlte SO|Id IFT NMR (400 I\/Hz DI\/SOdG) 6 ppm

A ~ N s n "~ NS - ~ N~ ~ r~a



di one (conpound 9B):
3-Benzyl- 6- (et hyl am no) pyri m di n- 4(3H) - one (conpound
wWG2)801Bys 46.5 nmol, 1 eq) and di et hyl et hyl rel/o8smbE087913
(16 mL, 93 nmol, 2 eq) were heated in phenyl ether (20
m., 127 mmol) at 240C for 3 hours The sol uti on was
corﬁﬁ%rﬁ?v@t‘ﬁ@o gLy b 18 pRRfucé :aeﬂilgﬂ)j Réction of
[ I ter ed6 an

precipitate forned ich was washed 114

compeyndel wath RQX g« e, X0s €1 gr Bf) gives qonmeumb% ofyrilispdascrent
reapg on %eCEWﬁg%tgo?Igp@und [Wiérligl o gun% Ifl% (P 195 co I\I§30(l)u3ld NZQI% 'particular

emb0J4Ehd; BeoZyondpdim@ N BraGubstiuidd e tugubpitaied @by, 3- d] pyri
m di ne-4, 7(3H, 8H) - di one (conpound 90):
3- Benzyl- 5- hydr oxy- 6, 8- di met hyl pyri do[ 2, 3-d] pyri m di ne
Schénd 43H. 8/0- dione (5.5 g, 18.5 nmol) was dissolved in
excess PCCL-3 (50 nli) and heated at reflux for 1 hour.
POC13 was renoved in vacuo and the residue dissol ved

in DCM then quickly washed with saturated sogiumn NO,
bi car bonat gRsQl.&;i on until neutral pl-plzzwastbse
OFral gt

The organi§f | ayer was dried over My nd evap

to dr yh ;@ iv8 7.3 g of the tjt nd asasan
mpur e r%ddl [ OWn-soekig- [MFF'IH'caI--é dfor —

C16H14C1 150 found, 315. 5N N 0 heating

[ 0349] 3- Benzy-R]5 5- (2-fluoro-4- nltropheng(% am no) - 6, 8-di
met hyl pyri d%gz 3- d[pyrimdine-4,7(3H %1 di one

(conpound 9D): 3-Benzyl-5-chl oro-6, 8-

di met hyl pyri do[ 2, 3- d] pyrim dine-4, 7(3H, 8H)-di one (7 g,
22. 1e quoro4 nitroaniline (R3. 8rno,
24. (3),2 q% 3>NH, & ;N wo
tri S(dl B4 one) digal | adi um( 033\(\14%7 Rs 44

9 9 di rre[f'(ﬂyfm >§1 6di pheR§fi¥osphi no) xaﬁfh@f?@
my, 0.44 mmol, OFQZ eq) and sodi um tert-but oxi ge (3 2
g, 0.33 mol, 1.5 °e g) were m xed in degassed anhydrous
di oxane (50 mB and subjected to nicrowde irradiation
[Oﬁhbllw&nﬁ@g is40rBicBEi ESrou PR Ppﬂi)' Mnﬁﬁu%tilw&ane&er&tprotected
(5 was added. A precipitate forned which
by frérha et eﬁIRdm@I gwa&hlemownd 0, wht@brupbm hegting withi 1 ghbe-tZHe

dlnz%(éalerelg%% %sgence/gf a base |_gucl(f 852%6 8832 |0_|1r1t 3 g 4g1ves

f
kSR ity it o i g

corgliansAg prayidexomneynd Ra- ni t rophenyl ami no) - 6, 8-
di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 810-di one (4.1
ng, 9.42 mmol), palladi um hydroxi de (20% on carbon, 4
[030)1] andhaanampoitiie I’cﬁfﬁb@se(péra&d @a pﬁnﬁe@ bjingRiieosi vxrmyd of

I n, di oxane (200 % ' for hours in a seal ed
tect%l@l@&%ﬁ}?r@wmégélwse skihgd srutéls @ﬁs iFeh ewal&&,plﬁ qhiral gynneRants gan be
puﬁﬁ%d %lﬁe%gdp#ﬁ:ﬁglc%arhsl%r eEhpIégltgttd(?rgghsrngés“) hl‘_lﬂhLHéle%pQﬁ{&}lglr variation, chiral
analetieal SBETVIN adalgstd aevamdneate dsind hBerges ndaleticah SFC system

d' | ved 50 n). d I 1 adi
(A delhEmoSPeBoDl) Wi el o Befir ek B hkRpnst mocue
Wll‘ﬁod Ber@¥ardignoo/ 1206 s@e}‘&ﬁfcﬁl &8 plidpt6 8¢ NN900 modifier fluid

evaporat ed, ether was added and a precipitate forned.
puffihi sBeigei BCNB20G0 dvenrand anc gty 81 © agfossimptlere Fhietintegrated system

cat} lgeggodlltlrogi%gy (I)é()l SPJCJ\@I'{ng%a%lOH soft]:)v%e V%%Sslglll } ﬂ?l}gsegézc’tiorgf %gﬁ be

o@%@%ﬂl&f With Bveser27.0l 2000 eehefdy bpduR@)in Postivl MBAMWItR YA ESI
2,3-d] pyri mdine- 4,7(3H, 8H)-di one (conpound 9F):

5- (4- Ami no- 2-f | uor ophenyl am ngyg 6, 8- 115

di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) -di one (1.15
g, 3.65 mol, 1 eq) was dissolved in a 1:1 m xture of
acetic acid and water (50nl) at OC. Concentrated HCl
(1.6 nL) in water (2 nL) was slowy added and the
n1xture stlrred for 20 n1nutes Sodlun1n|tr|te (252

~ ~- . L NN PN



Exanpl e 10:
(R)-5-(4-Brono- 2-fl uorophenyl am no) - 3- (2, 3-di hydr oxypr

WO ps/N79818- PCT/US2007/087913
di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di one WO
2008/ 079814PCT/ US2007/ 087913 [03531The title conmpound

intW&ccRh8 RAE /L ASCRHAN 200-900 HRitROSCRAH Byt 384h. f@romatographic
Exanpl e 9 synthesis by reaction of

seagitions ¢ahvaopasfasmig py a L idcathakeAPsH, -ChigIRikoA®ith g dirgd (Goh OD-H, or

ChRRT ST Rrmilaiery B8 23 GRS Suttigetss o e Phhster. pa)
wiﬂ(h nl}'d)tlo &80529%16%%0155 tlmbtfific2ddd Witll 8r dfhod aldmohiif §c§tg§%1 0 mM).

.91 -4.01 (m 1 H) 4.41 (dd, 1=13. 64,
Anppof avappty ®f fipw(nates Jagbsgtiliged incleffing, fosexamplg 495 @93 fHml/min

1 H). 7,39 (d = Hz ., L. .38 (.5 [ MtE I
with it Pl achPpigi Aodinela e &atBo g8 sbheds iR cpnaiions
carbbd dscBliRiting ffbp@{aefgﬂv@, R pIIiRiR tiots 2 @ SN SLNYA nffmol at

di met hyl pyri do[‘2, 3-d] pyri mdine-4, 7(3H, 8H) - di one
0.1[rog/5f1 Mheeneérttagonompound was prepared according to the
05D SRR LGB & B SRR gt vne s e
MUVBOEIm 6 SR (TEdti68 sysertt) For okdhndpss, sémples SarBi% lohded onto a

J=5.05 Hz, 2 H) 4.13 (t, J=5.05 Hz, 2 H) 4.53 (s, 1 H
ChgalPgk (4D colugn721 K250 mrp) 10702 @n padiculpe gapationy, tBoflpp ratg for

7.37 (dd,1=10.4 2.15 Hz, 1 1Q. 2 v L
serfgsy P gt RishReRdotuhebgd Hed ngit pressure seta
1368@M¥t&kd@ injections can be applied to increase the efficiency.
5- (2- Fl uoro-4-i odophené/l am no) - 6, 8- di met hyl pyr.i do[ 2, 3-
Wﬂ?{)yr iheasheé therbeme giaplien precdur 3B sehtmeest %{lﬁlVéﬂ@léfrﬁﬂbﬂﬁHemS

0 . .

{35 DB Slord BTLAOTRUBitpud dmdihifh uigff nFERY.)
[0Xd| d Brscripaivas of the syithesat oDparficul Gorvegoundd @dotdile toth&present

m), i ter mL |owy added and .the m xture
invgg{iqql, E@\é\gep the(a%ove %ea\c,:\tl?osn sséherne )allre set Forthailerein. xtd

Examples of MEK Inhibitors
[0315] The present invention is further exemplified, but not limited by, the following

examples that describe the synthesis of particular compounds according to the invention.
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20 mnutes. Sodiumnitrite (381 ng, 5.5 mol, 1 eq) in

wat er (800 pL) was added and the 117 solution stirred
w0o 2008AD8M nut es. Pot assi um i odi de (4.58 g, 27.BCTedo)7/687913

eq) and iodine (20ng, cat) was added and the reaction

allowed to RI then stirred for 1 hour at 90 C. After
ExGRpId 195-( MRioFd-23idk o?hmfiarﬁl\ﬁapg IRadiffdtHypy¢ RIS O3 - d]ﬂi@lrmdme-

resi due was purified by silica chromatography el'uting
4, MaH 8 HIGeneet hanol in DCM to give 1.21 g of the title

compound (51% . [M+1-11 calc'd for {151-112F N4O2,

427; found, 427. Exanple 13:

(5)-3-(2,3-Di hydroxyproopyl) 5- ( Zd ro- il,hloodophenyl am

6

i no) -
ATy pyridon2, 3-diphci i di ne. AER 3P 8H) - di onﬁ)‘j\)l
[O 56][Sodi de| (61 ng, 3-5+Hrot—5—+ee

KEANHN Ba%g;dr ous ROO ! L}\MP@I“O"?O m nut

5\(2 f | dor o- 4- i odophenyl ai no) - 6, 8- di net hyl pyri dol[cz
d] pyHt ni di ne- 4, 7(3H, 8- di one (300 ng, 0.70 mmol,

eq, Exanple 12) i n anhydrous DMF (300 1,tL) was added
and the mxture stirred for 10 m nutes.

(R -4- | gronet hyl )- 2, 2-di met hyl-1, 3 di oxol aner
(iLg 1 mol, 5 eq) was adde he mxture
subj to mC|Oo B irradiati t 135 "Vofagr

hoGif’, Hrhe sol we renmovedi2Nn vacuo. The eS|
Was takenm up if H2 n) and—FHFE(1—nl)
m.) was added a ,qe |ution stirred at Ft\(f

hour. After evaporation in vacuo the residue vvadi‘
purified by HPLC tm give 88 ng (25% of the tifle
compound. NVR (400 MHz, DMSO-d6) 6 Ppm 1.64 (s, 3 H)

[0316]11 Rsfer@ngdo BhdiBe ( 3-mtyl-Si(niethyldmidp)-3:(8RthyltBid@yr{mmdin-

flpe gm0 4 Shmiel 10 i shshggd ipnedizgolgm. A
larf#excbsddf BBy Nidkel duficldn Water lva"')ad&ed‘@gér@g 5ml}_§3nd7tlie mixture
15 Hz, 1 7.66 (dd, J=10.61, 2

stn(rgi atyopqn tqmpe_r@tu(qsovelmg[)t t[) Mql{} cq:,rapqynd 1B rThe product was confirmed

FANAQ4, 901,
by SR PORSE R e S SRR st SR Pty v ncgranol
The ﬁﬂﬂt@%@ﬁfeh @I&havea -ifd ol Aiddhdesiind waklipBiificdbpfgsh
[0357] The title cor&pound was prepared according to the

c rﬁn@&gafmh@ voith 1l B de@R-REWIe igtye Janethpnd{methylsgere)pyrigidin-
I

R PR TR O LB P 1 T iR 0g ke
Mdﬂ)D)% 91931 23781(6 1 ) 3155&& BHAE.22 (B b11 (H)]S 10 (th. s?g 17[4) ¢M+Hﬂ calc’d

}a -3.86 n] 4.13 (t, J=4. Hz, H)
for sHﬂtﬂz@ 12; fgundg 134, 7 43 (dd, J=8. 34 1 01 He,

33, 11k,

03i7pe. aHehs By o Pty %@m&&%&%‘% 2
2. SBﬂ(ni’olFl emlgw rdwhgzlrmhlamta 07334, (5276myrdo 10 2 ytp talngt h))let@l 8thdt (pdthy

I 4, 7(3H, 8
5. 76%olld2oe[ gwere 1SS0 \Eeldq]nql r?leethyl 2 %grrohd&none (%rn? 20mmol). The mixture
was placed in a microwave reactor at 240°C for 30 minutes to yield 5-hydroxy-3,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione (compound 1C). The product was
confirmed by LC-MS and isolated by HPLC to give 125mg (21%) of compound 1C.
[M+H] calc’d for CoHgN3Os3, 208; found, 208.
[0318]  5-hydroxy-3,8-dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione (compound
1C, 125mg, 0.60mmol, leq), p-toluenesulfonyl chloride (138mg, 0.72mmol, 1.2eq) and
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1 [0358] The title conpound was isolated as a

dei odi nated byproduct fromthe exanple 14 reaction
woroosrss14 | FI NVR (400 MHz, MeOD) 6 ppm 1. 68 (BCT/BS3dp7/087913

3.45 -3.51 (m 1 H 3.74 (s, 3 H 3.78 - 3.89 (m 2 H

4,13 (t,1=5.18 Hz, 2 H 6.81 -6.95 (m 1 H) 6.96 -

t1r1eglélylzié)m(nmf é%@l()? %(%_r%%&&?fell) kae]&%sgﬁveﬂ?m a@etd‘t‘)ltr{lé\/t‘ﬂfﬂl) The mixture

wae Ryatal gieBuniditosy P OIp) oy 3 bogs t@Vh?}(h% 8- dzmﬁlhubﬁd rﬁh@x@r

3,4 ’/ag]te?ﬁa)nplgm%y% (T[% 33d]8¥%r)1/1}din}ﬁ5 4-m%rth§}183§1|1_fe§%ulf8nate éconipound 1D).
Thé @ﬁﬁlﬂ&t(@s— @mﬁfm%y LC-MS. Solvent was removed in vacuo and the crude
(2-fluoro-4-iodo henyl am no) 6,

D hydr oxypr op
progupt i By TSk s Wahy@owmﬂ@éarﬁ@ ks b0
1 66
meﬁg’l%e%%élm(%ﬂmt KRR B TodmpTELQY 31 1V jagel v Ene

[03d8ppeB,S-didictsy -4 TAdibRo-3¢T, §-tetredhydropyrido[2,3- d]pyrlrmdln 5-yl 4-

Ty st ERT RS POy of ) irsiEid dp-Wlro--

10(1%5!1@113@ [RBlO la%&&&@@\f Qebd K ARl i 95 Bfor 228ufs tb 9{eld?9 (2-fluoro-4-

m nutes. The solvent was renoved in vacuo and
iodopkénglpmidp B3, &dxmdthlylpyméo ﬂiﬁ?d]pyrlmdlasém&ﬁﬁﬁ)bimwt(EXélﬁple 1).

T a5y B e it LS i) bt B0 2R bRlilE compound

H
as 9&%@%&?&%@ PHRMR gow@%wngs pzjﬂl% 59 té 8 H)qmp@nﬂ i) 576
(s, REDST. 301t /8. BBHE. H:B7|é|)1 (&, 8?8 341901 Hm 1 H) V-|)66:€dc941 9 85 1 77 Hz,

g @%A’] g GO gt 2T 1y 7 1

-7.25 (m 1 H 827(3 1H)[MH—I] calc'd for
C20H19EN404, 399; found, 399.
Exanpdy 57 581ARom-Usxbohtngang)- @a(&ﬂqyri@xwthyl) 8-methylpyrido[2,3-

6-.Fl I 4-i odophenyl 3-(2-hyd t
SRS T PR, S overa ol 5 B

NC2 FNO2 SIinNHZ/\
2D o

\/O\n/\n/o\/ o \/\N

00
ﬁ _ DMF, K,CO,, 85°C U ~N | 0O O U k
N N~ PhO-Ph, NMP, 240°C, 40%

N
2c N 2E

09 Ts R |
S )— F
- O HN
41% '|“ © LDA, THF, -78°C, 21% O O™y X
|
NN

|
~3
1N HCI, THF
O HN
RT, 25% HO
o \/\N | SN
N
N N" "0
2 I

[0320] A mixture of 6-(methylamino)pyrimidin-4(3H)-one (compound 1B, 0.5g,

4mmol, leq), 2-(2-bromoethoxy)tetrahydro-2H-pyran (compound 2B, 0.836g, 4mmol,
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0O HNNaNC20 HN HN A ", --L,,,,,,F).-i...", cF 1

HCI HNI --. NNKI , 12 OL--.N..---...N..-0 1CH3000H1L
WAZBBAORTL  Exanple 17 [0360] To a m xture ofPCT/US2007/087913

3- benzyl-5-(2-fluoro-4-nitrophenyl am no) - 8- net hyl pyri d

o[ 2,3- d]pyrimdinc-4,7(31/,8H) -dione (42 ng, 0.1

1eqmah, XEEBQ0.5 g m&@gﬁ@bm (PSRl Qak héétéd?bﬁ midFbivaV@s 85°C for
added Sel ectfl uor .1 mol, 1 eq). The

90 muaetes. oA MHE w&ﬂe@omb undezr a@l¢tame@ndmht: Kesidue rowave fiad bg ﬂa@l
d
chroron(rﬁlt%g%g)rﬂly }ngi()eS \Zva 'B;H%%ﬁw %VGI‘ ?ﬁ %1(13[9 L@orﬁ % Was

cnromnma ogra

obtadriel ad 2 QoMEIEkd: SHEM tiguidi(@Rgd, iﬂ%) desiHledlpd M@EH%N@O{ 134
qrq% 23%vyield). [MIH calc'd for ClIH 5F2N504, 440;
fomgudf 440. [0361] To a mixture of

10331P PO RS ad SCYORE. S FornlrP 18 i ARGl fia 2.

1.00%, 13Zmmdl, Ieqnwere nhixedijn dpleenyédthea2mmahy drdoog ofeNBIP was added.
b 20% t di 30

The MY higted sln%saqmeéﬁ%ﬁ Eﬁ#f 3% FHBYES. (qé%o%a‘a lﬁe&s“lg,

40%339)&18 15%112156({3%)& wilitesdi R ﬂa%ﬂ cHﬂo&{ﬁa‘tﬁﬁ'a H%a!f 9‘% @1, 39/cH,Cl,

hour. After cooling the solid was filtered
ovgf30 ramdtase fvledl] icalc Mer &1 sHONO4 322;30und, B22.es to

[O{ZELegE‘eerf)%{lgd %%j H‘fg, éq olprleq Gnd PV\P?ueglees%?f%nﬁ ch&loq‘}(fe (0.267g,
1.40mmol, 1.1eq) were dissolved in CH;CN (5ml). Triethylamine (0.2 ml) was added.
The mixture was then heated at 120°C for 30 minutes. CH3CN was removed under
vacuum and the crude product was purified by flash chromatography using 0-5% CH;OH
/CH,Cl, over 30 minutes to give compound 2F (250mg, 41%) as a white solid. [M+H]
calc’d for C;,H,5N304S, 476; found, 476.

[0323] Compound 2F (0.25g, 0.53mmol, 1eq) and 2-fluoro-4-iodoaniline (0.125g,
0.53mmol, leq) were mixed in THF (2 ml). The solution was cooled to -78°C and 1.8 M
LDA (0.877ml, 3eq) was added. The mixture was kept at -78°C for 30 minutes, and then
stirred at room temperature for 2h. The solvent was removed and the crude product was
purified by flash chromatography using 0-5% CH3;OH /CH,Cl, over 30 minutes.
Compound 2G (60 mg, 21%) was isolated as a white solid. [M+H] calc’d for
C21H2,FIN4Og4, 541, found, 541.

[0324]  To a solution of compound 2G (60mg, 0.11mmol) in THF (3ml) was added 1N
HCI (1 ml). The mixture was stirred at room temperature for 2 h. Example 2 (12.6mg,
25%) was purified by preparative HPLC. 'H NMR (400 MHz, Chloroform-d;) & 8.17 (s, 1
H) 7.52 (m, 2 H) 7.25 (t, J=8.08 Hz, 1 H) 5.78 (s, 1 H) 4.11 (t, J=5.04 Hz, 2 H) 4.00 (t, J=
5.04 Hz, 2 H) 3.54 (s, 3 H). [M+H] calc’d for C6H14FIN4O3, 457; found, 457.
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cont ai ned no nore product. QuadraPure TU (1 g) was

then added to the conbi ned sol ution containing the
wee@dutasiand the m xture was heated at 60 C f oPCBUS2007/087913

hours. After cooling the solid was filtered of f and

the filtrate was concentrated in vacuo to yield the
Exdfipilé $AMBhoO2Les- (A fiBolo2t do doPhe AN B8 Heth I MiFHiox6 a1 &' d

fg?lCI 4Hllg Ng 5 320; foggdl@gazo )[30362 }ﬂl'o a mxture
dibyfiropy(ido[dri- d\bylzmﬁdlnd(ﬁphtélhﬂﬂe@m no) - 6- f | uor o- 8-

met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) - di one 17B

(529 ng, 1.66 nnnl, 1 eq) in ace acid (5 nL) and

water (5 nmL) was added a sol uti concentr at ed

hydrochloric acid (0.7 ni) i nfflater (0.9 ni) at 0 C

Sodiumnitrite (116 , | eq) in water was

t hen added dropw se and t e Hleacfion mxture was

stirred for 30 m nut€s at C ’NPolassi umiodide (1.4

g, 8.3 mol, 5 eq) and iodine dl? ng) in water were

ck t

4] Ak FEEEE A IR SRASE A U8, LSRG, U
desfcﬁbe(Bﬂl dBnAeLtida w1ﬂ[hExzm1plet2r éHNEIMH (e Mﬂtzﬂﬂethedolwm B8.47 (s, 1

5% 5% 90% MeOH: DCM and the organi
) dgHdemerta) e (inFyReadir TtIrB wsquhgw@@ (oe Fop dDd 31 3.66 G

: F?B@%i&ﬁ%%ﬁf& O S TR S Gt 17c (186

ny, 26%yi el d) [ MFH] calc'd for Cl41-19F21 NA02, 431,

found, 43I 6 t
Exgipie by o5 ff(ugrq- P SRRy Bty P dale At pyiminc:
47@[,1%}1)(31(9%“ m di ne-4, 7(3H, 8H) - di one 17C (60 ng, 0. 14
1 eq) and potassiumiodide (39 ng) in DMF (3 nli)

s added cesi um carbonate (135 ng, 0.42 I, 3 eq).
The reaction mxture was stjrred at\aﬁﬂﬁo\/ o 0
HNtenxperature for 5 mnutes. [2- Bronoet hanof (8. | mi, I~

s ), MeDDMA) K685 8FFen~added and the reaction K

m_\lxt lHre wasggd r adi at ed wi td CLOVGVE ATy ,\(;951(34(% r50/20 N ITJ 0
1@ nutes. The reaction mixtdte Mas filtered 'and ac

filtrate was purified by4Breparatory LC/ M5 (30- 55%CH;
CNin H20) to give 6-fluoro-5-(2-fluoro-4-

|odophenyl am no) - 3- ( 2- hydr oxyet hyl )g 8- net hyl pyri do[ 2, S\Q

di ne-4, 7(3H, 8 - dione (exaaple 17) as an
‘V@‘Soﬂd ( 38% yi elHdiy- NMR (400 MHz,
DNSO- 6 ppm 3\ X2 H 3.67 (ddi—J=2.53, 1. 26%

2 H) 4 05 (¢, :. 2H)498(br s., 1 H>Q
(td,509;l =8. 65, b5.43 N1 53 DAdTHF, 88 B4 0. 76Q—|z]
1 H 7.68 (dd, J—10|36,177Hz 1 H 8.55 (s,N1'N "0
H 10.22 (d, J=2.274bz, 1 H. [MH calc' d for |
C16H13F21N403, 475; found, 475. Exanple 18:
(R -3-(2, 3- D|hydroxypropy1) 6-fl uoro-5-(2-fluoro-4- i dd
ophenyl am no) - 8-

[OJ[Zgg2Z]Bg)(/léﬂ%ﬁ?ﬁrgln%)ﬁ/}%ﬂinmgm%hé 0/t 3H. &iBodileend 2.0 M

a ‘sol ution

iod(ORyeﬂ@né Q. &ndllr@ldmok}lpq)oliy@% 61 {2 -0f 12nomal) Aeiodvet ém PN Sml).

T Eabiipn TRy A, ORGP R S Pty Mg uncer

va@ﬁdedlddh@ &mcﬁle véus Pufied By pfcpoeties Hﬁm;o Coﬁ@@&ndﬂﬂB v&s %6tamed
in acetontrlle and

as mloréwé |Stedty ltqwb@r 2y %%\)\HMJ@HEQHSQ éf@fgco;ﬁ-hde@ HQ f@g}énm

B9, LEBFLOR, BTE 8 15 L 10 M By 0275

1.58uinhdl] b)) baeromeqed riat iphyn it €h M3 2 i3 Parbied OB EN MP whig 8ddddo The
give (R)-3-(2, 3-di hydroxypropyl)-6-fl uoro-5-(241
uor o- 4-i odophen yl anino)-8- fgthyl pyri do
[2,3-d] pyrim dine-4,7(3H, 8H)-di one (exanple 18) as an
off-white solid. The recovered starting nmaterial was
subjected to the sane reaction conditions to produce a
second crop of product. The total yield of product was
347 ngy (33%yi el d) NI\/R (400 l\/Hz DI\/SO d6) ppm 3.36

e "~ ™ "~ o~ A




10365] To a sol ution of
(S)-3-(2, 3-di hydroxypropyl)-5-(2-fl uoro-4-iodophenyl am
wo pwpAo7B141et hyl pyri do[ 2, 3-d] pyri m di ne- 4, 7( 3H, BADUS100TI@87913
(example 5) (1.25 g, 2.58 mmmol, 1 eq) in DVF (26 nl)
was added a m xture of Selectfluor (1.187 g, 3.35
mikBR] wasthcdtc@tht 240 Caee 8O Riflittd @ikgBidFbwavk 9@@%% pIPlLOc

m xture was irradi ated with m crowave at

puriention prewded qompeuad 4CKAd ef 24.6 Yoapea wadte pelid. {Med]tpple’d for
aLosy. | (30-55% CH3CN i n H20) to give
C“?§$?§¥<§?§¥%?ﬁ§ roxypropyl) - 6-fluoro-5-(2-fluoro-4-iod
[0328henybaipoting 46+0.02g, 0.09mmol, leq) and P toluenesulfonyl chloride (18.9mg,
nethylpyrldo[z 3-d] £yr|n1d|ne H) - di o

0. 1psnelmhil ) 1ogre disselicd i CRMGN 62r8B1 T@etbglﬁlillf}’?g@ dzw@ was added. The

L AN P00 W SOOI i By
crutle M)as purficd By Beparmativd HAL Cdo 32ve(41d (1 7hapl 30%4 as 3 whidte lsalid. JM+H]
calydfor 6 b eD-Ro 376 OTIEy (da” b 46, 194 He 1 M
[03&9?8 t@glé)ouﬁ@-@D%%mé o (727'%011 I&Q) a%d 2f1dcRo- 41105'Ban:1-1gle2(% 3mg,

for G rH15F
0. Oamﬁlmoﬂ,olwﬂﬁwet‘mmxed mTEIGCIerIW @qu@wmmmngi@c and 1.8 M

RS i S8 e BB ARy 5T S 9 QIR sghen

stlr@&yaﬂt)ro&nftérﬁﬁérﬁ)tu&' for 2h. THF was rernoved and the crude was purified by
met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) - di one
prep@@ggq%g?Lg i gwqj]ﬁ@nmle 4 (l Img, 9. 4%) as a white solid. 'H NMR (400 MHz,

T B R o7 BEY iy r B St Y b G iyt .58

(s, eq? 1.78 &CeIPNINFH] €al€ H46r OlH, AR, ORULT; HBA, FU). Was
ed a solutlon of I'N hydrobron1c aci d (35 nm.) at OC.

Sodiumnitrite (2.29 g, 33.2 nmol, 2 eq) in water (25
nm.) was then added dropw se and the reaction m xture
was stirred for 30 mnutes at 0 C. Potassi um brom de
(7.14 g, 50 mmol, 3 eq) in water (16 nL) was added and
the reaction was heated at 90 C for | hour. The
m xture was then concentrated in vacuo. The residue
was filtered to yield the desired solid product 20A
whi ch was used in next step without further
purification. [MrH calc'd for Cl14HLOBr ENAO2, 365;
found, 365. 103671To a m xture of
(R)-5-(4-brono-2-fl uorophenyl am no)-3-((2, 2-di net hyl-1
3-

di oxol an- 4-yl ) net hyl ) - 8- met hyl pyri do[ 2, 3-d] pyri m di ne-
4, 7(3H, 8H)-di one 20A (1.59 g, 4.37 mvol, 1 eq) and

pot assi umiodide (50 ng) in DVF (10 nL) was added
cesium carbonate (2.134 g, 6.55 mol, 1.5 eq). The
reaction mxture was stirred at anbient tenperature
for 5 mnutes. (S)-4-(Chloronethyl)-2,2-dinmethyl- |

, 3-dioxolane (1.8 nL, 13.1 mvol, 3 eq) was then added
and the reaction mxture was irradiated with m crowave
at 140 C for 1 hour. The reaction mxture was filtered
and the filtrate was purified by preparatory LC M5
(40-90% CFLCN in H20). The residue (20B) was treated
wth 2: | 124 THF HCL (IN) at anbient tenperature
overnight to yield the desired product 20C. [ MH]
calc'd for C 7H16Br ENAO4, 439; found, 439.

[ 0368] Exanpl e 20 was prepared as an off-white solid
usi ng a procedure anal ogous to
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that described in connection with Exanple 19
synthesi s, except that (R)-5-(4-brono-2-
wo0 Rassoosinenyl am no) - 3- (2, 3- di hydr oxypr opyl) - 8- P&L/ligiopyes87913
i do[ 2, 3-d] pyri m di ne4, 7(3H, 811) - di one 20C was used
instead of (S)-3-(2,3-dihydroxypropyl)-5-(2-fluoro-4-
Exia be 1;am nojn 5 Ziﬂ[lgro&t cﬂdla R 4HhiRe)-4- 7(3
Jg%%ér?e N@%MW( 0D) Ot R
meﬁlmﬂ( [2 %dﬂgyrmldmefﬂdeJ&’innge 8 97 Hz 1 H 3.89 -
3.9 (m 1 H 4.38 (dd,.1-13.64, 3.03 Hz, 1 H) 7.09

(td J=8.65, 4.67 Hz, 1H)728(dq) 61023 1.64 Hz,
19H) OH

7.36 (dd, aza0.36, 2.27fHz, 1M )8 36 (s,
E& +ca) orEtc@17H1E1j(Pa@4E‘°45rz ¥b J}j\/i
I e 21:

) (2 - D hydr oxypr opyl)SAé\l (4 et hynyl-2-fl uor opheny
| & no) - 6-fl uor o- 8-
met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) - di one
[0369](T0_a [, xture of NO, 2-fluoro-4-nitroaniline POCls
(5)-Smdl hydr oxypr opy1) -uorP@zedEas(Z fl uor o 4-
i od@p arg?zﬁd - 8- met hyb pyw 2, 3""’1‘:@"}9?“ m di ng- 4¢|7(3
| ON€ fd oXan
trkkp enyl phosphi-n nh[)g,lo 03m‘rUD1—ee—q)
trigtfiyl &@mne (0.0 m.,NO M2 9mol, 1.5 eq "o
di chLorobi s(tri phenyl phosghi ne) pal | adi um(11) (3 gg
0. 004 mol , 0.05 eq) in THF (3 nL) was added
et hyn ItrlnethyIS|Iane (0.018 n., 0.122 mmol, 1.5 eq).
Ne& reaction mixture was stirred at ambient
E\t@me ature for 10 mnutes. Catal ytic amount of
moppe (1) iodide was then added and the reaction
'm xtufe was stirred at anbient tenperature overnight.

The sbl ved under va nd the reS|dueF
ur?ﬁiﬁﬁm%% £l ash chr omat ogr with 1:9 NEOH
e the delired p OQUCtMﬁEEtELAA caL& d fj%[\/%K
czatm 04%—%,—#59 03
(5)3& -dlhydroxyprop;?;\ém 5-(2- ﬂb
((trimethylsilyeethynyl)phenyl am no) - 8- nethylpyrldo[Q
3-d] pyFi m di ne-4, 7(3H, 810- dP®ne 21A in THF (3 nEjmpes
added I M sol ution of TBAF (0.14 niL, 0.14 mmol, 1.75
eq). The reaction mxture was stirred at anbi ent

[0330P e BB ize1-b-Piedhylatino) fy1emsdih e B)- mﬂs(doﬁfmmd SNl es-

vacuum and the residue was purified by fla

(Méwm@atl@@m@wnxﬁ(%@ oncg cRBPPHTIcB: b2 4@@0{ Heeqd@nzsé@romlde

PR o B AR b S i
in ¢tianod (30 ML bt BHpveingihe ThexaehewXlemascdin aicio wid the remdue
purgp @Jﬁlb}( éli]icag_c | mgt%é)@p g Itod Ve ygg%ﬁg&h?tl ’ co!\;/bﬁgé)}nfigd) "g)sn H NMR

(

0P Bl BUL 8 prin Peler P M I RLad2 s G G 2P g0 g
J=462Hz; YH}Y .22 7.20 tih, BHA0.30s,7.37 (r),.2 HM-B (G aAlFE). §MF-BI calc’d for

Cl 9H16F2N404, 403; found, 403. Exanple 22:

CitRyNg), (2 63 O&Pﬁfdpoxypr opyl) 5- (4- et hyny1- 2-fl uor opheny

ng) _ i}

[053@[” ? l?/erﬁllzgi f‘g’i gr(g%yp§/ Pllert#}alP%rldo[Z 3( %Hyé'll_léll_délileo‘r‘_],g@H,SH) -dione
(CO[Iﬁlﬁm]dB&)mﬂ Beiz l-he(sacfirydqpaine)pyaisnicin-4i8 £)-ahé (cormpolndiSA) (2 g,

OSBRI Eaho %215 L3 BB LR Ll nprn
ctheR)3 RE( B 131‘[1531 hy e)ex 90 aPmla mBerowave reactor for 6 hours. Upon cooling a
f1 Uor o- 5- (2- f 1 uof o- 4- i odophenyl ani no) - 8- met hyl pyrido[ 2

prec@itdicgprmed whieh-was filignyd a@H)wasbi¢dowih gt osgive 1.t efdlic vl
(S)-3-(2, 3-di hydroxypropyl) - 6-164fuoro 5- (2-fluoro-4-
I odophenyl am no) - 8- net hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3
H, 81-1)-dione. |FI NWR (400 MHz, DMSO d6) 6 ppm 3. 37 -
341 (m 1 H 3.43 -3.50 (m 1 H 3.59 (s, 3 H 3.63
-3.72 (m 1 H 3.73 -3.83 (m 1 H 4.25 (s, 1 H 4.30
- 4.383(m 1 H 4.84 (t, J=5.56 Hz, 1 H)




5.14 (d, J=5.56 Hz, | H) 7.08 - 7.18 (m | H 7.29
(dd, J=8.59, 1.26 Hz, | H 7.43 (dd, J=11.49, 1.64 Hz,
wa2edpo®8s8 (s, 1 H 10.34 (d, J=2.02 Hz, 1 H).pr¢MVE$4007/087913
calc'd for C19HL6F2N404, 403; found, 403. Exanple 23:
(R-N(4-(3-(2, 3- Dhydroxypropyl) 6-fl uor o- 8- net hyl - 4,
corhpSUirXR a%aﬁs&hd&ﬂ%) 'H NMR (400 MHz, DMSO- d6)8p m 351 (s 3 H)5.20
t et rahydropyri do[ 2, 3-d] pyri m di n-5-yl anmi no) %
(s, 8riy)l 9. T bsh ARDSLA If nasri 1dd) 7.38 10 I72 GG & HHB. 2BA, mg 11 61 (s

p i n a )gous to that descri bed
H)1 N’g@h@%g% @\ﬁflezﬁ\f @é:%guﬁ)d’ g synt hesi s, except that
[0332{ 4- 3B 125fch1b%rsm?.@ﬂw1@rﬁ 2.3- Jdipyrin rlmldlne 4,7(3H.8H)-dione

8- net hyl yrldo[23 ]pyrlmdlne4 { Zdi one

(C(mag) )3 nS;Bgla@l-éfhydroxy 8 rnethylpyrldo 2,3- d]pyrlrmdlne 4,7(3H. gH)

br 2-11 or o mno ri py
dlone &fé ghg %g r%% L (%%S%Cf@ﬁ_ﬁ/ mﬁiﬁn&j d,[bf] ec%eddtL
ml@gaﬂz@ﬁi’tﬁﬁﬁloﬁ 1670 f(O @(ﬁrCB,O fikbtes [ DRMBY Qs R as tréthvedlin vacuo and the

-5-(4-am no-2-fluoro henyfll am no)-3((2, 2-di nmet hy1-1,
resgiue ‘dissolved in DCM then quickly washed with saturated sodium bicarbonate solution

B T T T

drymyss tdighe: 1.3 gmlf)hewak: @hipoued aai raidizhdndwh estjaiei@dta)r [MFiat calc’d
ftes hanesglfonyl chloride (0.021 ni, 0 19
for NoAY 3@&) 3dded and the reaction 127 nixture

[osggfvsglﬁén%gh-swz A8 nitSFRENAAHAR BRI ArgoTbe.

ent was renoved under vacuum and t he ‘resi due” was
d]puimidiee 453 15 8&Dation oicymipginivs SD30 355z dH3-Chlorar8H20) t o

b s G e Ry M5, 2o

nittodBilthd AR 423 mores 1 REE pcﬁg@@oeﬁ,@ymn@ac@foa%wl@dlumm) (58

anal ogous to that described in connection W th
mg §i9poundl. H6C egyr&,Shégn@hylék@;@Fﬁ(dlplagwlphosphlno)xanthene (36 mg, 0.06

) o Ns (A (3 ( (2. 2- dj
ot B0 S0 4y ot P BT 4. Ll 5 s e
degdscapinhy dtoLi2didx eaxy mn) edidrSUEJected to microwave irradiation at 100 °C for

yl.am no) - 3-f | uor ophenyl ) net hanesul f onam de (23B) wa
30 ypgfes. g@o]@mg a precipitate formed which was filtered and washed w1th cold

diok e ) T T RS Gl i 4 AT Ay

DM$®W6)O gprélmrBesﬁ(sm By 5, ﬂ'@ IiH9)664((§,QEI)I) 7.09Hf7 daghg SAH)I 081 - 7.94

(mob i) Saleietyl. .ReIORSHe. (12H)38 @)5 ﬁ%sd’rék;léﬁipﬁlﬁ) $626 (subFo-182ds. 1 H)

v
[Mhrﬁt] o ddglcr)gél(rhl% 3§2dﬁ found 4%12 I'n-5-yl am no) - 3-f | uor oph
(0334 | ) squhanﬁﬁul-ﬂlunMpMy(aaﬁanpSmétBylpmo[msa-pamerﬁniiﬁne-
whi t l'id t
s el o B A SR
me¢' Wdoﬁ‘?t d]gﬁ)lmi\&lﬁélzl @?f(l gH§ dlone (900 mg, 2.1 mmol), palladium

di"hydr oxypr o | 0X0- 3, 4,7, 8-t €trahydro
hy¢rpridd 62 ®o @nw]aﬂy)m HM0ding) zfnd arnrnonlurn formate (500 rng 7.9 3 mmol, 3.7 eq)

Weﬁelssgﬁregﬁﬁ fig)gglllég eagﬁg)"?a?t ggrléll Ig)ens%rsrlloe%%lo was ﬁlyg?ed and the

solth Jéﬂdké&(ﬁﬁﬂﬁm 30 n'fL)(fgr f ho\@rtRerfHik Q6 pﬂ]ﬁﬂ(/hﬁé}a@&éd B+1iARE hrhe
yI pyri dof 2, pyrim di ne4, 7(3H, 8H) - di one

fil Mwwommma@ pvapopsied © wve 429 rng offjitlg cargp@und ajzwla@ solid

<6§V>71ﬁ<lﬁ$ﬂﬂi<@ h&ﬂWeéDﬁ%p@w 36 5: 30visas &y lndef

6.54. éﬁ@ 8o Hz I1'|)H)67 @ﬁ(t(.ﬂ{ﬂ% 46]H§ l5ﬁ) 827@3 1HT) [I\}Iﬂiﬂfeﬁc @%or
4&&. | =12. 38, 1 H (td, .1= 4.55
FNsQH) 362; sfqur(dswa H) 9.94 (s 1 H 10.20 (d., J=2.53
Hz, 1 H. [MH calc'd for CL§50QF2N506S, 472; found,
472.



Exanpl e 24: 3-(1, 3-D hydroxypropan-2-y1l)-5-(2-fl
uor o- 4-i odophenyl am no) - 8-
wOoreaoRpr9sys i dof[ 2, 3-d] pyri m di ne- 4, 7( 3H, 8H) - di onBECTZUS2007/087913
SF24A 1 N N O Exanpl e 24 10376] To a mi xture of
5- (2-fluoro-4-iodophenyl am no) - 8- met hyl pyri do[ 2, 3-

[033]5 yr Sg(kldéhﬂﬁroéh ?ma%;ﬂkn?ianﬁhep&lﬁ&h%}rm[z ﬁd}pyﬁmidn(lel

catal yti c anmoun otassiumiodi de in

4 7#1 Shashaw@@nmuadﬁmwdéf@@m%ﬂ@@pph@ylmlmg) -fmol |
rneg‘néz n%yen {2 ; 'Eii% %?é}n'eo (?}e—is(éﬁbr c%a%\l\%ag Bt | rzqfim%lol alnjcod)evpats dissolved

ur e m nu

in &l Nithixalre 02 8dteic @id Ay waler {10 MM lat 0 1CIS@Ym Wasitd 8B mg, 1.9
added and the reaction mxture was irradiated wth

mrpgle } eRD eV (GO bvaswidsl aud the sahwiop nredfor 2aniauicsr
oty FhTBS (1 SVE S FRENI e b Bt b, BT RgREL4 LS were
addadRIcdpwise hii’cDﬁhetreacng ellowed tofvlvarrn to 11T then stirred oTe;nlglﬁt. The
3-.(2, -5-(2- ro-4-i -
SOlu“ﬁ&%WH%&];S‘?I% i eagg ﬁ %@fn&ﬁqﬂa rggt s&%@ﬂ S aiaroTbAM. The
or%ﬁféﬁ’ QR 241 0’5 nﬁgﬂ@sﬂrﬁ%@ﬁ& hely évla?oﬁ%d and Y fe@tlllmlg oil triturated
INVR (400 Mz, 13) 6 ppm 3 3 H 9" (s

with mﬁtha?h,ol’c?o givy ﬂmntemompoﬁbld s Hfan(sdlid Sv:h&hazaasl-ﬁlter@i 1|ﬂ)266 mg yield

G Bongn ey Pog by ghdNig st 3/ 6%55 150 1%
[013%;'1 (J%)aj €(2%- Dﬁﬁet@?ﬂh@&ﬁwﬁﬁ’m vAyiflethy DLBID-1Rd1D-4-

0 a m xture of

t%)p Qnsdammnn)t&wﬂaﬂpmdw@zd}mumdlw4,M%Wim(mp@md

5G()1§‘881u¥d l%y(%@g gnofn% %]7%\§aofn5 %&&\%{a? g?rge%EE (g*bu N%AA mL) for

10 2mﬁ1lifb$] Gp(aqnam éll-lo'Bioﬁhdﬂyla(aﬁﬁo)-‘f@S dDm@thSFm?hdo[JZCB &ﬂ)}lrlm'{'dhﬁe
ction m xtu was heated at 80 C for 5 hours

4 7§%ﬁfa\$élatdqu0§s<49%%v% 44 mipely | vabigrhadiguy RMF @89.#@1) évaméded and
the?lﬂgc:ugb ggr{%goﬁ’ NERARALST(%)-4 CWR 8 fny§ 2 LaR oM ko laBe (260
ul,di 8’8ytdmok)2p3’q0 pan a@dodlind Shd RiNtiecubicdtel admjenytcinadia)ioBat 150
“C it G5t PRI edar rasip 200 His ToeYE by HPLC
'HAMR (MMI%ZO%%B) 5 F{@@Fi)%ﬁ(f 25 ,}’% @%ﬁgﬁ 79')(?4)?3- }3)7 385 (dd,

3. 95 4. 04
J=8.97 95065(Hz ]1Hb-|)1 18.(@d, JE43. 89 H)7 Hz29H)©,2D-@d 35482, 6.‘69I-H)z 1 H)

435 bt ihondTar Wacing» 330m g S8 €0
H)J: (%1 eﬁ7éﬁg§n¥%§§’§)§_@ (QRamy. %NM—T—?] “cBicfd RR Q5P K1, 0, U270ttt 0527.
(03961 hy L2215 sk pprimbe-6R o m-SHp Eahedy omno)-
methylpyrido[2,3-d]pyrimidine-4,7(3 H,8 H)-dione (Example 5): Compound 5G (crude,
~0.12 mmol) was dissolved in H,O (1 mL) and THF (1 mL). 1IN HCI (1 mL) was added
and the solution stirred at RT for 1 hour. After evaporation in vacuo the residue was
purified by HPLC to give the title compound (22 mg, 37%, two steps). 'H NMR (400
MHz, MeOD) 6 ppm 3.34 (s, 3 H) 3.79 (dd, J=13.26, 8.72 Hz, 2 H) 3.93 - 4.00 (m, 2 H)
4.43 (dd, /~=13.01,2.91 Hz, 2 H) 5.75 (s, 1 H) 7.30 (t, /=8.34 Hz, 1 H) 7.61 (dd, J=8.21,
1.89 Hz, 1 H) 7.65 (dd, /=10.23, 1.89 Hz, 1 H) 8.41 (s, 1 H) [M+H] calc’d for
C7H6FIN4O4, 487, found, 487.
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103781Exanple 24 (65 ng, 0.13 mol) was stirred in DM
(0.25 nL) at 80 C. A slurry solution of Selectfluot
W@ zsnoms10. 15 nmol ) in DMF/ CH3CN (1:2, 0.75 mlpCTES2007/087913
added dropwi se, and the reaction stirred 10 m nutes.
Purification by prep-HPLC gave 20.1 ng (30% of the
Exhi @6.@(@213 rdDas daskypfdpyWs-tefig@bldioddfhdWRnliA®Os-MHz,
Me Ddézzq{ S(Qm 18?40 e/gr .pylgﬁs, ('1 H) 8.49 %1; M]:fi I—I)ﬂ&r 42-
methydpyridef 2, 3-dipyyrgnidame(4, 43 H349-digne 5. 05 Hz, 1 H) 4.72 -
4.82 (m 1 H 4.03 (dd, J=12.00, 7.20 Hz, 2 H 3.90
(dd, J=12.00, 4.80 Hz, 2 H) 3. %2 . 3 H. M (ES)
[mtH calc'd for CutlisiE2l NAO4, J{© found 505.
Exanpl e 26:
5- (2- Fl uor o- 4-i odophenyl am o)H-'\fS-(Z- hydr oxyct hoxy) - 8- m
et hyl pyri do[ 2, 3- d] B i X{(3H, 81-1)-dione WO
2008/ 079814PCT/ US2007/ 87943 |
[0379] 3-(2-tert-ButBryet hoxy
am no) - 8- |
[03(73‘8] Ny RY biti8 06dpstuddl ik rgsﬁé@&cérdﬁ%ﬂdtﬁégl)o-c%&? Butlined in
compound 26A). Conpound 5F (250 , 0.61 mmol),
Exponples S synthasay; bongsterting0satemg! ()-4-(chivromettghe?,2-dimethyl-1,3-
dicgpfine B aafon obtaend SB° 3R Boo had2, MIZBY 5 omes.65 (s,
- t t Y lJam e a st
3 an%% $RE B! 9?‘%3@50“ 402 A LA B g’?ﬁggﬂg?ﬂh,ﬁm 5175 (s, 1

the reaction was stirred for
H) PWG (t.i/e8t3ddte, ByH pf.e p ¢ddPUES . §avieSUBznigH) 12%)(ddf/=Pteé, 1.77 Hz, 1

i1l S, ff:whi sQLi d. ES) [ m+H|
g1 T o5 00y R 1556 "R fimd

[ 0380] 5- ( 2- Fl uor 0- 4-i odo- phenyl am no) - 3- ( 2- hydr oxy- et h
Exaifiple B GRG0 -818 -diidk &Qhropdt)H -y flldFo - tRlo fhchy infiRe) - 8-

(ﬁEg)arrpl(g?-% : Co‘np%r?%gg@ijélﬁr?g,wo. 081 mml?hvvgs 9
meghydys1deEd 3 idtpyrmading-B7@HH 8 Andiose irred at r.t. for 2

hours. Purification by prepHPLC gave 10.8 ng (29 % of

the title conpound as an of f-wHte.soljid. 1HNMR (400

(2of | uor o- 4-i odophenyl

MHz, DMSO-d6) ppm8.92 (s, 1 H) (dd, J10. 11,
2.02 Hz, 1 H 7.62 (dd, 1.2 bH*ﬁ“ 7.36 (t,1=8. 46
Hz,

Lo P N

1 H 556 (s, 1H 4.99(Bt. s., 1 H 4.29 - 4.38
m 2 H 3.64 -3.78HP N 89-¢s, 3 H. M (ES)
mtH] calc'd for C 6HLAFI rLgoA 413; found 473. Exanple
27: HO N~ "N” 0

(R) -3-(2, 3- D hydr oxypr opoxy) - 5-'(2-f| uor o- 4-i odophenyl a

O oyt Lo e pronl G- fugrozladophanleming) 45 gan
meyd1ridop2, §-aigeanidiDiid, WK, 47 Nione (compound 5G) (60 mg, 0.1 mmol, 1
eq) and N-chlorosuccinimide (15 mg, 0.1 mmol, 1 eq) were stirred in DMF (2 mL) at RT
for 1 hour. The product was purified by HPLC to give 85 mg of a pale yellow oil. The oil
was taken up in H,O (2 mL) and THF (2 mL). 1N HCI (1 mL) was added and the solution
stirred at RT for 2 hours. The solution was neutralized with triethylamine and purified by
HPLC to give 6 mg of the title compound. 'H NMR (400 MHz, MecOD) & ppm 3.33 (s, 3
H) 3.77 (dd, /=13.26, 8.72 Hz, 2 H) 3.92 - 4.00 (m, 2 H) 4.45 (dd, /=13.01, 2.91 Hz, 2 H)
7.26 (t,/=8.34 Hz, 1 H) 7.55 (dd, J=8.21, 1.89 Hz, 1 H) 7.65 (dd, /=10.23, 1.89 Hz, 1 H)

8.41 (s, 1 H) [M+H] calc’d for C,7H;sCIFIN4O4, 521; found, 521.
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80C, I h HNL,.. L.., NNO 80 'C, |Ih SEExanple 27
[ 0381] Conmpound 5F (1.31 g, 3.17 mml), potassium
w@aobomeie (1.1 g, 7.92 mol) and | PCT/US2007/087913
-chl oro-2, 4-di nitronbenzene (1.60 g, 7.92 mol) were
stirred in DVA at 80C for 2 hours.
ExamplOs: ((23%2}. @ﬁmﬁynilox%pl?op?l)osipz ﬂﬁorﬂ; zulo)daﬁtéw a}rﬁﬁ&bt@gw a
was added .

m ne and the
dlmfébjclpm@[%ésd]mﬂmrde@ 116(3@8ﬁbd10nat 80 C Purification
by prep-HPLC gave 210 ng (13% of the title conpound
as a clear yellow soli d (Deprotection ocd:urred whi | e
concentrating the purification fracti cont ai ni ng

0.8% of TFA). 1k AR (400 MHz, QDVEEXd6Y: 8Eppm 10.
S J 10, 1 )
rq 6'2_&( ( EtOII-I "D/@Y\(\ P 35 /‘i\N%
9 (dd

BH56 (s sipP &y JNIONY4, 3, 160Hz

(dd, 3106173Hz% 82 - éS(mlH)
3 0 (s, 3 H 3.42-3.46 (m 2H) I\/S(ES) [m+H] calc'd®
for CL7EL6ELN405, 503 found 503. Exanple 28:

(R) - 3-(2, 3- Di hydr oxypr opoxy) - 6-fl uoro-5-(2-fl uor 0-4\ POCl,
i odophenyl ami no) - 8-

nmet hyl pyré doél2 3- d] pegrdayi di ne- 4, 7(3H 8H) - di one o
13821Ex 27(11@ng 0.2 ) was stirred i
(HNY N TFA A
% UL AT L)
o

0 (l) N ll\l 0

step 5 8C

2-fluoro-4-iodoaniline
sz(dba)g
Xanthphos
NaO'Bu
Dioxane

F@/ Ft : A
o HN H,O/THF, HCI O HN
XL TG
X >
© NN 0 HO kN N"o

8F Example 8

[0340] 3-(4-Methoxybenzyl)-6-(methylamino)pyrimidin-4(3H)-one (compound
8A): 6-(Methylamino)pyrimidin-4(3/)-one (100 g, 800 mmol, 1 eq), p-methoxybenzyl
chloride (124.8 g, 800 mmol,1 eq), potassium iodide (13.3 g, 80 mmol, 0.1 eq) and cesium
carbonate (260 g, 800 mmol, 1 eq) were stirred at RT in anhydrous DMF (1 L) for § hours.
The DMF was removed in vacuo and the residue stirred overnight in 20% methanol/DCM.
The solid was removed by filtration and washed with 20% methanol/ DCM. The solvent
was removed in vacuo and the resulting residue taken up in DCM then washed with water.
The organic layer was dried over magnesium sulfate and evaporated to give 102 g of the
title compound (59%). "H NMR (400 MHz, DMSO-ds) & ppm 2.63 (d, J=4.29 Hz, 3 H)
3.72 (s, 3 H) 4.87 (s, 2 H) 6.88 (d, /=8.84 Hz, 2 H) 7.25 (d, /=8.59 Hz, 2 H) 8.22 (s, 1 H).
[M+H] calc’d for C13H;sN30,, 246; found, 246.
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solution of Sclectfluor(r) (86 ng, 0.24 mol) in
DVE/CHICN (1:2, 1.5 nL) was added dropwi sc at r.t.,
w@psos14 eacti on stirred 15 mnutes. Purifi capd¢onsivg7/087913
prep-HPLC gave 78 ngy (34% of the title conpound as a
white solid. 1H NWR (400 MHz, DMSO-d6) 6 ppm 9.88 (d,

[034'1]:1 gjl-lﬁiroxg -36)- ﬁe%x&ﬁen}_z‘;rl)l'@ ,8- ﬁnﬁéth@%)yrﬂiﬁ;@ﬁd]gyﬂ‘ﬂndlhe-
4,71 HQSBQ d_]ggm( (y‘pmpg)und BB 344Me@bxybegzyl) -6- (pgetlwlq;gmo)pyrlmldln-
4(3%%_3%3%%% 2 gO é.}nrﬁom quﬁo}%poggg ?AS %gd ﬂ%?ggﬁiyémﬂl?g?te 61.6

ml2 36) m\, 6 E@)wétﬁﬁﬂﬂ}(e@ﬁi Iﬁledylf@her@im kAl NO&] at3AD;°C for 2 days.
found 521. Exanp ;

The gylutiory wagaléﬂ?@dﬁf%@rdolsﬁéwm&%wn%ﬁ&hed% prcipitatg vehich

forﬁ%ﬁ%%@p?ﬁé{c}l%d&wa 6(31/ }Viltrl}]egwr to %-le (1§|2I g8 1f(5[h%;[1%% 80%?01111(1 as a tan
sol%'cl\{7|8|%) CH?N AOgMHIi-DMSOHkNS@me @%@amlkssz@ 3 H) 3 74 (s, 3
oun
H) 5 A RS (23ek rglo ARG BSOS SRS FDMGR (5, 1
t ht. Ex le 29
BSOS M e T 00 e ©

[03epar &t@lﬂnro-:immh(ndﬂfknby]; 6,8Vt ith GlpSrido[2,3-d| pyridhidine-

7.4 d,, J = 8. 0Hz, 7.38 ,, J = 8. 1 7.10
4 7QH %ﬁ'})_dignq)(cgglpoun}i 8&[))H)§ Igi(ﬁ'eﬁX( %r(47_tbletho>9%)el(1ml) -9, EDH)
dnﬁ’etﬁ%o&t‘é’%o[% 35(9 %r%n%%nﬁl(@ 7(3H g%amﬁ@ gf(ﬂg, 3fbo6urr;]1gno|1'|207on%ohpld 8B) was
susﬁmdqdl i) pB@sphorus oxychlorlde (28 mL, 306 rnrnol) and heated at 80 °C for 5 hours.

TH SRS SRer P a2 e St B AR AR rdet Sy B with
saturated sodium bicarbonate solution until the neutral pH was observed. The organic
layer was dried over magnesium sulfate and evaporated to dryness. The residue was
purified by silica chromatography using 1% methanol in DCM as eluent to yield 9.28 g of
title compound (89%). [M+H] calc’d for C;7H;sCIN;O3, 346; found, 346.

[0343] 5-Chloro-6,8-dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione
(compound 8D): 5-Chloro-3-(4-methoxybenzyl)-6,8-dimethylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione (8.75 g, 23.9 mmol, compound 8C) was dissolved in trifluoroacetic acid
(15 mL) and subjected to microwave irradiation at150 °C for 1 hour. TFA was evaporated
in vacuo and the residue azeotroped with toluene (2 x 20mL) then DCM (2 x 20 mL) to
give 9.24 g of the title compound as a crude material which was used without further
purification. [M+H] calc’d for CoHsCIN:O,, 226; found, 226.

[0344] (R)-5-Chloro-3-((2,2-dimethyl-1,3-dioxolan-4-yl)methyl)-6,8-
dimethylpyrido|2,3-d]pyrimidine-4,7(3H,8 H)-dione (compound 8E): 5-Chloro-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (8.3 g, 36.8 mmol, 1 eq, compound
8D), cesium carbonate (47.9 g, 147.5 mmol, 4¢ q) and potassium iodide (30 mg, cat) were
stitred in anhydrous DMF (180 mL, 0.4 M) containing 4A molecular sieves (2.49 g) under
Nz. After 15 minutes (S)-4-(chloromethyl)-2,2-dimethyl-1,3-dioxolane (25.1 mL, 184
mmol, 5 eq) was added and the mixture stirred at 120 °C for 12 hours. DCM (150 mL) was
added and the organic layer washed with water (150 mL) dried over magnesium sulfate
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H N HONCI LN 10384] The title conpound was prepared

follow ng the sane procedure for the synthesis of
wEx@sprs1£9 usi ng exanple 2 as starting mat eriBCT/USD02087913

NVR (400 MHz, CDCl1) 6 8.20 (s, 1 H 7.49 (m 2 H)

6.75 (t, J=8.08 Hz, 1 H 4.11 (t, J=5.04 Hz, 2 H

ancﬂgx%%%fatée& %’ gﬁ. gef%\hﬁlggwasi)gﬁ&ie(?gﬁ gﬂlﬁ§ chr%nﬂogrf{ﬂwy |t|]sm%5!i L7 o)

BGACpersorolien g 4y ofitrad)ct NV 3Tkt & Ry oy N B 40;

fw%&% yrido[ 2, 3- d] pyrim dine-4, 7(3H, 8H) -di one
385 The title conpound was prepared follow ng the

[0343[re  PRPS-E2UB/IBihky OF oxypLoBY RS NEFIudr &H-iedephien®lazniks)-6.8-
3- brom)£ _[‘ﬁoxy)tetrah dro-2H-pyran as startin
dl'ﬁﬁé@myﬁldol[ 3rdipyyigfdip é@ﬁ&@silonq@wmle%o(%@cmmo 3-

Ry o g Bl Ty o B,
4,7(3%,827)Mdjor3.(88 d, 27. 13n1]Icﬁ))l deq5cc(mpou21dl-8E) T-Rbflo-4-iddoanlifof12.9g,
oun

545, [HIOBLL 1%92( d*kqg{?},%',h&eaeﬁcﬁa%éﬂéﬁy?‘gx“%@;(?gg(zg:sz Hy drBYy 08 ca.

9 mﬁﬁ&hﬁyélr |5 gls[(dlphenglphyﬁll)h&?o Ixa;}néchene ] 25 2 17 rnrnol 0. 1()8 eq) and

yl
sod10B86}- ‘bh@mdet(ﬂélcg;ﬁ'béumaiOIAésqbwepdmd:dﬁm kibg;werdgmhhéous 1,4-
nt hesi.s of exanpl e 2 us'dagdthesohd

a3 sPREEI06 S0 30 | RgrolPar Faier e RRTRy G’

wa@ﬁ@I V31}h B84 2rile fll&rate wddevdpdtatel M vc%ub')an@ thé4edilluc (c?irde 8F) was
Hz 4J9 (t, J= 6.56 Hz,

(kg} 0D L@ () g 7 (&fF @,o MLRIBAIqH]S 1S s sefution
he%&{ ﬁt 70%1%%5 %Iﬁryé?sop c ohn%,]uﬂs 0f§ qugte sgf((?gpecg)}t%%g ﬂh_l%h_ was
coligtdiytypiltrater, 2vashet] with Iwﬁtteﬂ ane dded (I$1b1 s8ldwds pinéficd¥y HPLC to
give 4.2 g of title compound (31%) as a white solid. 'H NMR (400 MHz, DMSO-ds) &
ppm 1.63 (s, 3 H) 3.38 (t,J/=6.06 Hz, 1 H) 3.41 - 3.51 (m, 1 H) 3.61 (s, 3 H) 3.62 - 3.68
(m, 1 H) 3.75 (br. s., 1 H)4.81 (t,J/=5.56 Hz, 1 H) 5.11 (d, J=5.31 Hz, 1 H) 6.60 (t, /=8.72
Hz, 1 H) 7.45 (d, J=9.60 Hz, 1 H) 7.66 (d, /=10.61 Hz, 1 H) 8.48 (s, 1 H) 10.16 (s, 1 H).
[M+H] calc’d for C1sH 1sFIN4Oy4, 501; found, 501.
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N [0387] The title conmpound was prepared follow ng the

sane procedure for the synthesis of exanple 2 using
wWQ@2(08/0msohopr opoxy) t et rahydr o- 2H pyran as st arPCTysS2007/087913

mat eri al instead of conpound 2B, and

4- br ono- 2-fluoroaniline instead of

Ex8mipldi®f 05)% nggm hlmréﬂl%%ﬁiﬁlﬂoqsy 2a1&1hgar%ﬂ&g6§ﬂ%t8-

step. 1H N ,
dlr@ethﬁlpsndxzﬂl(Ss;i]pmlmgdm 4.8(3H. 8 Hpdiope 84 Hz 2 H) 3. 63 (m
5H 2.00(m 2 H. [MHL calc'd for GJM6&FMO&

423; found, 423. Exanple 34: o o
5- (4- Bronp- 2- f | uor ophenyl ami no) - GBQQTﬂk -3-(3- hydroxyp

yl) - 8- 0
E&:Eylp  Zll pyr 7( 3K, 8H) -
0388] Tﬁewtd@emu j@ W?—f—r’ ngle
sanefprocedure for the synth of exanpl e 29 ufi n§
emanple 33 as starting matefial. |H NVR (400 MHz, o8

CDC13) 68.22 (s, | H) 7.25 (m 2 H) 6.90 (t, J—I.O

Hz, 1 H) 4.19 (t, J= 6.32 Hz, 3 H) [3=00
(t, 35 NBz, 2 H) 2.04 (T@E} jd@{‘zfﬁd'alc for
Cl7H1 Nﬂ@Bh 459; foun Euﬁﬁmke 35:

5- (&- ceRMor gpheny) a ng) - 3- (B dr oxypr ofly1f- 8-
n@th Ip rld -qiiﬁﬁ | N%- 4, 7(§Hﬁ¥HD‘iEﬁE 0 HN
] The t|t e co anvas prepareo

the sahe procedure for the yntheS|s of exanpl e 2 !
usi n@F 2- (3- br onopr opoxy) t 8 r ahydr o- 2H pyran as
starting material instead of conpound 2B, and
1)MENG OoD- 2- chl oroani | i ne i nstead of
E%LEH ro-4-iodoaniline for the tosylatc displacenent
altep. |1H NVR (400 MHz, MeOD) 6 8.48 (s, 1 H) 7.74 (s,
1 H 7.51 (m 2 FD 5.76 (s, 1 H 435 (t, J=6.84 Hz, 2
H 3.63F O(m 2 H. F ecal c' d for F Br
c17H168rﬁEf §/A| . found, 441, Kj

O HN O HN

N NaH, DMF 1N HCI HO
LI m”fr Bri

9F Example 9

[0346] 3-Benzyl-6-(methylamino)pyrimidin-4(3H)-one (compound 5A): 6-
(Methylamino)pyrimidin-4(3/)-one (compound 1B) (3 g, 24 mmol, 1 eq), benzyl
bromide (5.7 mL, 48 mmol, 2 eq) and potassium carbonate (6.96 g, 50.4 mmol, 2.1 eq)
were stirred in ethanol (30 mL) at RT overnight. The solvent was removed in vacuo and
the residue purified by silica chromatography to give 2.25 g of the title compound
(43%)."H NMR (400 MHz, DMSO-ds) 8 ppm 2.64 (d, /=429 Hz, 3 H) 4.92 - 5.01 (m, 2
H) 6.96 (q, J/=4.63 Hz, 1 H) 7.22 - 7.30 (m, 3 H) 7.30 - 7.37 (m, 2 H) 8.24 (s, 1 H). [M+H]
calc’d for C1,H13N50, 216; found, 216.

[0347]  3-Benzyl-5-hydroxy-6,8-dimethylpyrido[2,3-d|pyrimidine-4,7(3H,8H)-
dione (compound 9B): 3-Benzyl-6-(methylamino)pyrimidin-4(3H)-one (compound SA)
(10g, 46.5 mmol, 1 eq) and diethyl methylmalonate (16 mL, 93 mmol, 2 eq) were heated
in phenyl ether (20 mL, 127 mmol) at 240 °C for 3 hours. The solution was cooled and

diethyl ether (100 mL) was added. A precipitate formed which was filtered and washed
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Exanpl e 36:
5- (4- Br ono- 2- chl or ophenyl am no) - 6- chl or o- 3- ( 3- hydr oxyp
WO 2p$A)Is8t PCT/US2007/087913
not hyl pyri do[ 2, 3-d] pyri m di ne-4,7(3H, 8H) -dione CI 0 H
N Cl HON [0390] The title conmpound was prepared

Wltﬂl@tﬁe@% PRetlg gs@ﬂ’fﬁe Bte G&ﬁgétﬁldfa@ fa tﬁﬂ"%lﬁiy(ng%?s[lﬁwLﬂf] calc’d for
exanpl e 29 usin exarrp e 35 as starting material. IH

C1ativRN{2:029vHun 8.22 (s, | H 7.75 (s, |

[03&8?9 gd%engy - -cgyrﬁf %d?z}etﬁglpygﬁgdz %Hlyﬁyrclglﬁlﬁge 467%{5 dione

(co%%&unfa 92(5)d (3112$1§zyﬂ'1)5E;(h3{dM7&5f_|-6 saihmetﬂyfpgﬁd&[zmwﬁﬁuahﬂ@;mfl 8 H)-
oun a

dioge (95 @i fra (PP Miaf é)smlmd 9“—63‘9?82-1’10@}@(59 L) efbpraeadyat seffux for 1

kg S50 DT 0k Ay f POV

waslanter it eceditdaodiaom hiberbenant fudstics witil acutyd pRdvEGhesiviad) The

OTEBHT ot dECav S EE D REEIER © PR (o RG e ofthe tie

cor%zﬁ@t@d &L aﬁ-11'§1§u1(esfeddlslfBrozvn@§ll&.W%{TQaIJ d 33 ELH, 819, 365; found,
;1 H 5.78(s, 1 H 451 (t, J=4.0 Hz, 2 H) 3,69

31%s. 3 H) 366(t J=80H, 2H 3.09 (s, 6 H).

[Oiéygls]r}é? TR yl- (£ (flruo § t9rop{}|5ny%z‘lmln0% galmgthylpyrldo[z 3-

d in’a dthél0)7(3 4,80 ARGNORYIMPEURA PDF: BB Eydr-oxKRFQBKL) - 8- m
]I?trylrpyrldgs[ZH) d] pyrim di ne- 31)37 3H82 1)- dlon)ég

dm@bﬂpm@ﬁmml | 4.067588)-do8051 THE 3 M, b@qbp%ﬁmro -4-
nlt%%ﬁlthﬁeg %% %O ngéb’{"ﬂg%éag ﬁ% 1bg nﬁﬁgeql%r%é a((ij{bgl?adlum(O) (407

mgl()b;ﬂ@iimpl OW)aﬂ:qX 9}9 dﬁﬁetﬁilar 5-Ibfsgd1pﬂdn@[phalsphmd?ngﬂ4i‘vl%del{@97 mg, 0.44
t,
mnsolsQ 0?—@61) anzldﬁpd@n%ﬁc@ltomdw &%@3% Fmoy, lt% cg) \zsre(rmxecim

ooy Ol Bl A 4o g B or el 15 C or

40 Shut8s. ([Ipoﬁ-cﬂblilngdiebhybeli()SO Dal()2wdsl aaldeah Aﬂplieo@d)tpﬂaefm;thamvhich
was ?qtered an wa)s/hepdy 1t1§:I gthgr t% g%ep ﬁY E Igrgf dlLe tltle o p?’oﬂng '_220}5 ?IOHH]
calc’d for C;,H1sFNsQ4, 436; found, 436.
[0350] 5-(4-Amino-2-fluorophenylamino)-6,8-dimethylpyrido[2,3-d|pyrimidine-
4,73H,8H)-dione (compound 9E): 3-Benzyl-5-(2-fluoro-4-nitrophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (4.1 mg, 9.42 mmol), palladium
hydroxide (20% on carbon, 4 g) and ammonium formate (4 g, 63.4 mmol) were stirred in
dioxane (200 mL) at 90 °C for 4 hours in a scaled pressure vessel. The suspension was
filtered and the solid refluxed in DMF (20 mL) for 1 hour then filtered. This was repeated
3 times. The filtrates were combined and evaporated. The residue was dissolved in DMF
(50 mL) and Quadrapure palladium scavenger (20 g) was added and the mixture stirred at
60 °C overnight. The mixture was filtered and evaporated, ether was added and a
precipitate formed. This solid was filtered to give 2 g of the title compound (67%). [M+H]
calc’d for C1sH14FNsO,, 316; found, 316.
[0351] 5-(4-Bromo-2-fluorophenylamino)-6,8-dimethylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione (compound 9F): 5-(4-Amino-2-fluorophenylamino)-6,8-
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HO [0393]The title conmpound was prepared follow ng
the sane procedure for the synthesis of exanple 2

W@ 20807985 - 4- (br ononet hyl ) - 2- phenyl - 1, 3- di oxanECEES2007/087913
starting material instead of conmpound 2B. IliNVR (400
MHz, MeOD) 6 8.44 (s, 1 H 7.65 (m 2 H 7.33 (t, J=

dn&etﬁylbgzndop @)d]éyr?rﬂldﬁl% 4 31%3179 8 A)- aﬁmém( 14 gFD 6% mhdol I\Lﬂbq)lwz!ﬁo
dlS@@lW@,d 1@ & bﬂ H@K@Ht @Sﬁia];RM@md B@Clwafeb (ﬁﬂﬁnl) 510@ Esaamtréted(HCI (1.6
rnLg i ﬁa%é @) %L) R ART) X9 0283 LIARRE AV R0 B0 a Ford M AER* %Blium

nitff&t(hyi Pl 8.88[ndmdk dlegyini wateh (866 ﬁLYQv&Hac&id)i-add @[b&mﬂ'lﬂﬁon stirred for
HONCI L*N [0394] The title conmpound was prepare
20 ﬁanmtéwq?@p@rl@é bside 6762 8dlir-& mireel. § e wgrndded a%d e reaction

allf\éﬁ % g@l' Q%B lém-_rlg@ fﬁé I1rgt 9963}6‘5 ﬁ&rad'fto g,%”%@ R v%as vaporated
in @c@a. The rebidud vad pmt%@fbwi%&a g]ﬁé(i;attogia}iﬁy emih?v(r?m 1()P/'o%l1-])ethanol

in BERb e o7 S SR f%ﬂ%ﬂposlag <5”4%/e£iw gghicd By M@BYFMO%

386”found 380.
-5-(4-Br onp- 2- f | uor ophenyl ami no) - 3- (2, 3- di hydr oxypr

[03(5,31/ 1) (9-3-(4+Brom8-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6,8-
diJlrgtilr}l}/ﬂy@yd’oi[gg-[(ﬁp}%igllitﬁx 4@(9}1%91) d101(13H£xa|;|1)1pl 99:n Sodium hydride (25
mg, 1.32 mmol, 5 eq) was stirred in anhydrous DMF (200 pL) for 10 minutes. 5-(4-
Amino-2-fluorophenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3 H,8 H)-dione (250
mg, 0.66 mmol, 1 eq) in anhydrous DMF (100 pL) was added and the mixture stirred for
10 minutes. (R)-4-(Chloromethyl)-2,2-dimethyl-1,3-dioxolane (180 pL, 1.32 mmol, 5¢ q)
was added and the mixture subjected to microwave irradiation at 150 °C for 45 minutes.
The solvent was removed in vacuo. The residue (crude compound 9G) was taken up in
H,O (1 mL) and THF (1 mL). IN HCI (1 mL) was added and the solution stirred at RT for
1 hour. After evaporation in vacuo the residue was purified by HPLC to give 23 mg of the
title compound (7%). "H NMR (400 MHz, CDCls) & ppm 1.74 (s, 3 H) 3.52 - 3.66 (m, 2
H) 3.71 (s, 3 H) 3.82 (dd, J=13.64, 8.34 Hz, 1 H) 3.94 - 4.00 (m, 1 H) 4.28 (dd, J=13.52,
3.16 Hz, 1 H) 6.74 (t,/=8.72 Hz, 1 H) 7.16 (d, J/=9.09 Hz, 1 H) 7.28 (dd, /=10.23, 2.15
Hz, 1 H) 8.30 (s, 1 H) 10.13 (s, 1 H) [M+H] calc’d for C;sHisBrFN4O4, 454; found, 454.

Example 10: (R)-5-(4-Bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6,8-

dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione

F Br
O HN
HO:I/\N)Y\I
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41BExanpl e 41 [ 0395] Conmpound 20A (1g, 2.73 nmol),
(R)-4-(chl oronet hyl)-2,2-di nethyl1-1, 3- di oxol ane (2 g,
wanos/omsol ), Cs2CB (1.7 g, 5.43 mmol) and Kl ¥$O1/4S2007/087913
2.73 mmol) were mixed in 10 nL of DVMF and m crowave
heated at 120C for 2 h. The crude reaction m xture was

[0F53] t emadtitle c6@ @?;%r@d‘&cbﬁﬁ‘ngsﬂ tﬁ@ﬁfocéﬁﬂ@ﬁ% for Example

under vacuum The crude was purified b

O sl EoTaIS) 6(@@9@%@%&@rﬁmm¥4mowwqw%

coptsog ot a0 no o B k) 00 g wgop) & ppm

1. 7\M(§ 3 @y 3.44HB: shl% (1%1)3 @9 (@mas 8MHA ang%rm(ursem\a%magm (m, 1
produce conp ound 4 oun 47% wa

H)ﬁéﬁla‘t@b(rbyl B @ éf}ér(éql,lJvé3 ﬂ@ﬁ@&@@alﬂt)ﬁ& (VRIS Bl dTd7.26 (d,

P T o e 7 A LB AR (o) PRI R8E
CAMBLRBPN, Qe 1 34nfdundl49aAVF and | nmb CHICN. The m xture was
heated at 80 C for 10 m nutes. Exanple 41 (10 ng,

22.3% as obtained by preparative HPLC purification.
1H NWVR (400 MHz, MeOD) 38.39 (s, 1 H) 7.37 (d, J =

s ) 3 33142k . H
A s o oo e o B (3,
dirkgthBpGada[d,3-dpyrimiditre-4,2(3A), 8 Hi-dloned f or

C17f1 15Br F2N404, 457; found, 457. Exanple 42:
3-Benzyl-5-(2-fluoro-4

odophenyl am no) - 8- net hyl pyri dof Br
d] pyrimdinc-4, 7(31/, 8H)-di onc J8] The title

conmpound was prepared fol | g A ~the sane procedure for
t he synt hesi s of cdi@cwrrd conpound SC i nst ead
of conmpound 2F as starti ng terfal. 1H NVR (400 MHz,

MeOD) 8 8.62 (s, | H 7.67 M\ 761(m||—|)7.37

(m 6 H 572 (s, 1 H 523 (s] 2H 3.63 (s, 3H.
[ MtH calc'd for C21H16F1N402, 503; found, 503.
[03§>4hn'p [The fige compound was prepared according to the procedure used for Example

9 bﬁﬁ i%acc)tro% ogg%%rg)o%/tﬁanol? with co}rrjf))ougd élg fﬁ KI?\/IIQ (40d M‘E&g R/fe%)a‘é ppm

1.7@'(§'Ejtﬁ¥k Y, @%)23 & d ,@éfs"d)ﬂ"HQ' e 4, 1_75((3%?2'(1251{%' Q'T% 4, 53 (s, 1 H)
[0399] The ti'tle conmpound pr epar ed | ow ng

6.78&te=B70 ol Ui® nﬁ(ddh@&g/hﬂrf@sﬂa 10Hl) éﬁamm &= 20;4&52 hngz 1 H)

| t.art f d
l0g¢tY ﬁ)\ﬂﬁz@ﬁ@% e T A
8. 0, 1 7.43 (d, J = 80HzIH)660(t,J:

8 0 Hz, 3.91 2 3.73 , 3
Exaimplq 6 5 1uo{q\mdo@a¢r£f°1@nmg)~6 et iage 2. 5 nyrimidine-
4, 79438 -G

[0355]  The title compound was synthesized from compound 9E (1.74 g, 5.5 mmol)
which was first dissolved in a 1:1 mixture of acetic acid and water (10 mL) at 0 °C.
Concentrated HCI1 (1.2 mL) in water (2 mL) was slowly added and the mixture stirred for

20 minutes. Sodium nitrite (381 mg, 5.5 mmol, 1 eq) in water (800 puL) was added and the
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Exanpl e 44:
(5)-3-(2, 3-Di hydroxypropyl)-5-(4-ethynyl-2-fl uoropheny
WO 20080TB16, 8- PCT/US2007/087913
di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di one
111400] The titl e conmpound was prepared follow ng the

solGAGEstREQCBEO thihiRks. PBRssYRALSAgE &1.94 ,mhﬁ)l,lﬁm)énd iodine
usi ng exanple 13 as the starting naterial. |FI (400

(20vh4z caom@s 3AE! angrthetreretiqnealionyerto BTwther sirrer fia | Howzet 90 °C.
A H IR R e X

chibnidlogtaph¥ eltthghw@th P0% nibstBéhoHih DEMAo giv@1.21 gbof2e fiths colpound
H) 8.27 (s, 1 H) [ Ml Ié}ga calc'd for C20HDFN404, 399;

(3ol i F3 golc i fon §13H 1 F 1RGN t42dhfoupd+49d - f or egoi ng, t he
above reaction schenes, and variations thereof, can be
used to prepare the following: OHN FNNO I * * OHN HI

Examipllaitd:069-3¢@2;3-Ditordoo 4 prapgph énflhenst Aadophenylamino)-6,8-
dirmethyTpyridote 3-dlpyomehned ATk A ione &
F I
ey
K
HO k\N l\ll 0]
[0356] Sodium hydride (67 mg, 3.5 mmol, 5 eq) was stirred in anhydrous DMF (500
uL) for 10 minutes. 5-(2-fluoro-4-iodophenylamino)-6,8-dimethylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione (300 mg, 0.70 mmol, 1 eq, Example 12) in anhydrous
DMF (300 pL) was added and the mixture stirred for 10 minutes. (R)-4-(Chloromethyl)-
2,2-dimethyl-1,3-dioxolane (180 pL, 1.32 mmol, 5 eq) was added and the mixture
subjected to microwave irradiation at 135 °C for 1 hour. The solvent was removed in
vacuo. The residue was taken up in H,O (1 mL) and THF (1 mL). IN HCI (1 mL) was
added and the solution stirred at RT for 1 hour. After evaporation in vacuo the residue was
purified by HPLC to give 88 mg (25%) of the title compound. "H NMR (400 MHz,
DMSO-ds) & ppm 1.64 (s, 3 H) 2.11 (s, 3 H) 3.18 (d, /=5.31 Hz, 1 H) 3.32 - 3.42 (m, 1 H)
3.63-3.70 (m, 1 H)3.70 - 3.82 (m, 1 H) 4.24 - 4.38 (m, 1 H) 4.78 (t, J/=5.56 Hz, 1 H) 5.09
(d, /=5.56 Hz, 1 H) 6.62 (t, J/=8.72 Hz, 1 H) 7.45 (dd, J=7.71, 2.15 Hz, 1 H) 7.66 (dd,

J=10.61,2.02 Hz, 1 H) 8.48 (s, 1 H) 10.16 (s, 1 H) [M+H] calc’d for CsH;sFIN4O4, 501;
found, 501.
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3, 8-di net hyl pyri do[ 2, 3-d] pyri m di ne-

di met hyl- 2- (et hyl am no) pyri do[ 2, 3- 4, 7(3H, 8H) - di one
wa@lk@gnoisidi ne- 4, 7(3H, 8H) - di one OHN 41 0111 OHNedNI/1NS2007/087913

N A | --NNON | ,..... .
Example 14: 5-(2-Fluoro-4-iodophenylamino)-3-(2-hydroxyethyl)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione

X
O HN
HO\/\N | \
S !

[0357] The title compound was prepared according to the procedure outlined in

0

compound 9G from the reaction of 2-bromoethanol with example 12, followed by HPLC
purification. "H NMR (400 MHz, MeOD) & ppm 1.71 (s, 3 H) 3.09 - 3.16 (m, 1 H) 3.44 -
3.51 (m, 1 H)3.74 (s, 3 H) 3.78 - 3.86 (m, 2 H) 4.13 (t, /=4.93 Hz, 2 H) 6.62 (t, J=8.46
Hz, 1 H) 7.43 (dd, J=8.34, 1.01 Hz, 1 H) 7.52 (dd, /=10.23, 1.89 Hz, 1 H) 8.38 (s, 1 H).
[M+H] calc’d for C{7HcFIN4O3, 471; found, 471.

Example 15: 5-(2-Fluorophenylamino)-3-(2-hydroxyethyl)-6,8-dimethylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione

HO\/\N \
s I

[0358]  The title compound was isolated as a deiodinated byproduct from the example
14 reaction mixture. 'H NMR (400 MHz, McOD) & ppm 1.68 (s, 3 H) 3.45 - 3.51 (m, 1 H)
3.74 (s,3H)3.78 -3.89 (m, 2 H) 4.13 (t,J=5.18 Hz, 2 H) 6.81 - 6.95 (m, 1 H) 6.96 - 7.20
(m, 3 H) 838 (s, 1 H) 10.32 (s, 1 H) [M+H] calc’d for C;7H7FN4O3, 345; found, 345
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NO 1 Il 5-(2-fluoro-4-iodophenyl am no)-2, 3, 8-
5-(2-fl uoro-4-iodophenyl am no) -1, 8-
wa eaos®etdsyd pyri do[ 2, 3-d] pyri m di ne- PCT/US2007/087913
di met hylpyri do[ 2, 3-di pyri m di ne- 4, 7(3H, 8H) - di one
4, 7(1H, 8H) - di one WD 2008/ 079814PCT/ US2007/ 087913 O
Exgﬂplé 16 I\@?@)—3-(2,3-Dihydlroxyplropyl)-S-(4-ethynyl-2-fluorophenylarnino)-6,8-

dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione
O HN

[0359] (R)-3-(2,3 Dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3 H,8 H)-dione (200 mg, 0.4 mmol, Example 8),
trimethylsilyl acetylene (66 uL, 0.6 mmol), tricthylamine (84 pL, 0.6 mmol), copper
iodide (14 mg, cat) and dichlorobis(triphenylphoshine) palladium(II) (14 mg, 0.02 mmol)
were mixed in THF (2 mL). The mixture was subjected to microwave irradiation at 120 °C
for 20 minutes. The solvent was removed in vacuo and the residue dissolved in methanol.
Potassium carbonate (50 mg) was added and the solution stirred at RT for 1 hour. After
filtration and evaporation the residue was purified by HPLC to give 119 mg of the title
compound. 'H NMR (400 MHz, CDCl3) & ppm 1.79 (s, 3 H) 3.11 (s, 1 H) 3.54 - 3.66 (m,
3H)3.82-3.90(m,1H)3.94-4.02 (m, 1 H) 4.30 (dd, /=14.15,3.79 Hz, 1 H) 6.67 (4,
J=8.46 Hz, 1 H) 7.19 (dd, J=8.21, 0.88 Hz, 1 H) 7.21 - 7.25 (m, 1 H) 8.27 (s, 1 H) [M+H]
calc’d for C,0H10FN4QO4, 399; found, 399.
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3-(5-(2-fluoro-4-iodophenyl am no) - 8-
nmet hy1- 4, 7- di oxo- 7, 8- di hydropyri do[ 2, 3-
wa@lk@gnoisidi n- 1(4H) -yl ) propanam de OHN | HN TO PCT/US2007/087913
N-(2-(5-(2-fluoro-4-iodophenyl am no) - 8-
met hyl- 4, 7-di oxo-7, 8- di hydropyri do[ 2, 3-
Exﬂin?ﬂ’é i i ol 4 fMQﬁMl ﬁ@@nrarﬂl@o)* 3 (@iﬂwroxyethyl) 8-

5-(2-fluoro-4-iodo g an1no)

mlynowEL byl gsdert N A ion

d] pyri m di ne-4, 7(1H, 8H) - di one 14111

UNOZ F N02
HN O HN : Pd(OH),

o Selectfluor
N N Hon N ~rF
k | CH;CN |\ | HCOONH,
N
N ITI e} \N [ij e} 1,4-dioxane

5D 17A

HO
NaNO O HN ~ g O HN
HN X F —_— HN N F —_—> HO\/\ N F
K HCl | Cs,CO4 K

NT N0 KI, I, N" N o K o
! CH3COOH | DME |
17B H,O 17C Example 17

[0360] To a mixture of 3-benzyl-5-(2-fluoro-4-nitrophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione (42 mg, 0.1 mmol, 1 eq, compound SD) in acetonitrile (1
mL) was added Selectfluor (35 mg, 0.1 mmol, 1 eq). The reaction mixture was irradiated
with microwave at 82 °C for 10 minutes. The solvent was removed under vacuum and the
residue was purified by flash chromatography with 1:9 MeOH:DCM to yield the desired
product 17A (10 mg, 23% yield). [M+H] calc’d for C,1H;5F,NsO4, 440; found, 440.

[0361] To a mixture of 3-benzyl-6-fluoro-5-(2-fluoro-4-nitrophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione 17A (1.1 g, 2.5 mmol, 1 eq) and
palladium hydroxide on carbon (20% weight, 1.29 g) in 1,4-dioxane (30 mL) in a sealed
tube was added ammonium formate (1.19 g, 18.8 mmol, 7.5 eq). The reaction mixture was
heated at 90 °C for 1 hour. After cooling the solid was filtered off and heated in DMF at
90 °C for 30 minutes to release more product. This process was repeated until the DMF
contained no more product. QuadraPure TU (1 g) was then added to the combined solution
containing the product and the mixture was heated at 60 °C for 3 hours. After cooling the
solid was filtered off and the filtrate was concentrated in vacuo to yield the desired product
17B (541 mg, 68% yield). [M+H] calc’d for C14H;,F,Ns50;, 320; found, 320.

[0362] To a mixture of 5-(4-amino-2-fluorophenylamino)-6-fluoro-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione 17B (529 mg, 1.66 mmol, 1 eq) in
acetic acid (5 mL) and water (5 mL) was added a solution of concentrated hydrochloric

acid (0.7 mL) in water (0.9 mL) at 0 °C. Sodium nitrite (116 mg, 1.66 mmol, 1 ¢q) in
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OHN N 0.yl HN.," 2-(5-(2-fluoro-4-iodophenyl am no) - 8-
nmet hy1- 4, 7- di oxo- 7, 8- di hydropyri do[ 2, 3-
wa@lk@goisidi n- 1(4H) -y1) - N- et hyl acet anmi de 1411ACT/06#407/087913
1-ethyl-5-(2-fluoro-4-iodophenyl am no) - 8-
met hyl pyri do[ 2, 3-di pyri m dine-4,7( dinme 4110 | H, 8H)-
wafdr wad thdN 4ddbd dropwise and the reaction mixture was stirred for 30 minutes at 0

°C. Potassium iodide (1.4 g, 8.3 mmol, 5 ¢q) and iodine (17 mg) in water were quickly
added and the reaction was allowed to warm up to ambient temperature, followed by
heating at 70 °C for 30 minutes. The mixture was then extracted with 5%:5%:90%
MeOH:DCM:H;O and the organic layer was concentrated in vacuo. The residue was
triturated in methanol and purified by flash chromatography with 5:95 MeOH:DCM to
yield the desired product 17C (186 mg, 26% yield). [M+H] calc’d for C14HoF,IN4O,, 431;
found, 431.

[0363] To a mixture of 6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione 17C (60 mg, 0.14 mmol, 1 eq) and potassium iodide (39
mg) in DMF (3 mL) was added cesium carbonate (135 mg, 0.42 mmol, 3 eq). The reaction
mixture was stirred at ambient temperature for 5 minutes. 2-Bromoethanol (0.1 mL, 1.4
mmol, 10 eq) was then added and the reaction mixture was irradiated with microwave at
140 °C for 20 minutes. The reaction mixture was filtered and the filtrate was purified by
preparatory LC/MS (30-55% CH;CN in H;0) to give 6-fluoro-5-(2-fluoro-4-
iodophenylamino)-3-(2-hydroxyethyl)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-
dione (example 17) as an off-white solid (25 mg, 38% yield). 'H NMR (400 MHz,
DMSO-ds) & ppm 3.59 (s, 3 H) 3.67 (dd, J=2.53, 1.26 Hz, 2 H) 4.05 (t, /=5.05 Hz, 2 H)
4.98 (br.s., 1 H) 6.99 (td, /=8.65, 5.43 Hz, 1 H) 7.53 (dd, /=8.34, 0.76 Hz, 1 H) 7.68 (dd,
J=10.36, 1.77 Hz, 1 H) 8.55 (s, 1 H) 10.22 (d, J=2.27 Hz, 1 H). [M+H] calc’d for
Ci6H13F2IN4O3, 475; found, 475.

Example 18: (R)-3-(2,3-Dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

X
O HN
N
HO N N 0
|
[0364] To a solution of (R)-3-(2,3-dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-

8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (example 6) (1 g, 2.06 mmol, 1 eq) in
DMF (19 mL) was added dropwise a mixture of Selectfluor (801 mg, 2.26 mmol, 1.1 eq)
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L2-N 3-cycl opropyl-5-(2-fluoro-4-

i odophenyl am no) - 8- net hyl pyri do[ 2, 3-
wa@ik@gnoisidi ne- 4, 7(3H, 8H)-dione 0 ,----",,,....PCT/US2007/087913

HO=N1 61-11:: N (S)-5-(4-brono-2-ehl orophenyl am no) - 3-

(2, 3-di hydr oxypr opy1) - 8- net hyl pyri do[ 2, 3-
in %ﬂ#ﬁtﬁ!@ @ hEY %1617181313 @HhE Pt R’ thpdNuNQkile stirring under
nitrogen.'"l'"ﬁe'r'eéc'ti'oh mixture was stirred for 10 minutes at ambient temperature and
filtered. The filtrate was purified by preparatory LC/MS (30-55% CH3CN in H,O) to give
(R)-3-(2,3-dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione (example 18) as an off-white solid. The
recovered starting material was subjected to the same reaction conditions to produce a
second crop of product. The total yield of product was 347 mg (33% yield). "H NMR (400
MHz, DMSO-ds) 6 ppm 3.36 - 3.40 (m, 1 H) 3.43 -3.50 (m, 1 H) 3.58 (s, 3 H) 3.61 - 3.72
(m, 1 H)3.72-3.82 (m, 1 H) 4.27 -4.37 (m, 1 H)4.78 - 4.87 (m, 1 H) 5.14 (d, /=5.81 Hz,
1 H)6.93-7.03 (m, 1 H) 7.53 (d, /=8.84 Hz, 1 H) 7.65 - 7.74 (m, 1 H) 8.52 (s, 1 H) 10.25

(d, /=1.01 Hz, 1 H). [M+H] calc’d for C,7H;5F,IN4O4, 505; found, 505.

Example 19: (5)-3-(2,3-Dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

F I
ey
HO F
T X
HO N l\ll 0
[0365] To a solution of (§)-3-(2,3-dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-
8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (example 5) (1.25 g, 2.58 mmol, 1 eq)
in DMF (26 mL) was added a mixture of Selectfluor (1.187 g, 3.35 mmol, 1.3 eq) in
acetonitrile (26 mL). The reaction mixture was irradiated with microwave at 82 °C for 10
minutes and filtered. The filtrate was purified by preparatory LC/MS (30-55% CH;CN in
H,0) to give (S)-3-(2,3-dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione (example 19) as an off-white solid (331
mg, 25% yield). 'H NMR (400 MHz, DMSO-ds) & ppm 3.36 - 3.42 (m, 1 H) 3.42 - 3.51
(m, 1 H)3.59(s,3H)3.63-3.72(m, 1 H) 3.73 - 3.81 (m, 1 H) 4.32 (dd, J=13.14, 3.03
Hz, 1 H)4.79 (br. s., 1 H) 5.10 (br. s., 1 H) 6.98 (td, J=8.46, 531 Hz, 1 H) 7.52 (dd,

J=8.46, 1.14 Hz, 1 H) 7.68 (dd, J=10.36, 1.77 Hz, 1 H) 8.51 (s, | H) 10.24 (d, J=2.27 Hz,
1 H) [M+H] calc’d for C17H;5F2IN4O4, 505; found, 505.
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HO LI -.. N (S)-3-(2, 3-di hydr oxypropoxy) - 5-( 2-
fl uoro-4-iodophenyl am no) - 8-
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Example 20: (R)-5-(4-Bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6-fluoro-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

F NH, F Br F Br
T APy e
O HN O HN
"M NaNo,, Hel o o
WYY e — X7
ubr
N Cs,CO X

N N0 NN o 2273 o N” N7 0

| | DMF I

5E 20A 20B

Fj i _Br FU Br
HCI O HN Selectfluor O HN
—> — HO. F
HO/,, ‘4 X
THF JANJ]\/i CHLCN f\m
k\ DMF

HO N” N7 0 HO N'\llo

I
20C Example 20

[0366] To a mixture of 5-(4-amino-2-fluorophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione SE (5 g, 16.6 mmol, 1 eq) in acetonitrile (125 mL) and
water (84 mL) was added a solution of 1N hydrobromic acid (35 mL) at 0°C. Sodium
nitrite (2.29 g, 33.2 mmol, 2 eq) in water (25 mL) was then added dropwise and the
reaction mixture was stirred for 30 minutes at 0 °C. Potassium bromide (7.14 g, 50 mmol,
3 eq) in water (16 mL) was added and the reaction was heated at 90 °C for 1 hour. The
mixture was then concentrated in vacuo. The residue was filtered to yield the desired solid
product 20A which was used in next step without further purification. [M+H] calc’d for
C14H1BrFN,4O,, 365; found, 365.
[0367] To a mixture of (R)-5-(4-bromo-2-fluorophenylamino)-3-((2,2-dimethyl-1,3-
dioxolan-4-yl)methyl)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione 20A (1.59 g,
4.37 mmol, 1 eq) and potassium iodide (50 mg) in DMF (10 mL) was added cesium
carbonate (2.134 g, 6.55 mmol, 1.5 eq). The reaction mixture was stirred at ambient
temperature for 5 minutes. (8)-4-(Chloromethyl)-2,2-dimethyl-1,3-dioxolane (1.8 mL,
13.1 mmol, 3 eq) was then added and the reaction mixture was irradiated with microwave
at 140 °C for 1 hour. The reaction mixture was filtered and the filtrate was purified by
preparatory LC/MS (40-90% CH;CN in H,O). The residue (20B) was treated with 2:1
124



O HN O' | H2NN NO 3-(2-am noet hoxy)-5-(2-fl uoro-4-
i odophenyl am no) - 8- net hyl pyri do[ 2, 3-
walkgniasidi ne- 4, 7(3H, 8H) -di one HZN N 0 1 PCT/US2007/087913
3- (3-am nopropyl)-5-(2-fluoro-4-
i odophenyl am no) - 8- et hyl pyri do[ 2, 3-
THHRYT { 1M)dit BRbn? (cRtpcfitire @b &Rt to yield the desired product 20C. [M+H]

calc’d for C17H16BrFN4O4, 439; found, 439.

[0368] Example 20 was prepared as an off-white solid using a procedure analogous to
that described in connection with Example 19 synthesis, except that (R)-5-(4-bromo-2-
fluorophenylamino)-3-(2,3-dihydroxypropyl)-8-methylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione 20C was used instead of (5)-3-(2,3-dihydroxypropyl)-5-(2-fluoro-4-
iodophenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione. "H NMR (400
MHz, MeOD) o ppm 3.57 (d, 2 H) 3.68 (s, 3 H) 3.76 (dd, /=13.52, 8.97 Hz, 1 H) 3.89 -
3.98 (m, 1 H) 4.38 (dd, /=13.64, 3.03 Hz, 1 H) 7.09 (td, J=8.65, 4.67 Hz, 1 H) 7.28 (dd,
J=10.23, 1.64 Hz, 1 H) 7.36 (dd, /=10.36,2.27 Hz, 1 H) 8.36 (s, 1 H). [M+H] calc’d for
C17H1sBrFaN4Oy, 457; found, 457.

Example 21: (5)-3-(2,3-Dihydroxypropyl)-5-(4-cthynyl-2-fluorophenylamino)-6-fluoro-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

TMS
X7 vy
HN HC=CTMS TBAF

O HN :
HO N N HO F
]/\ | PPhs j/\'t 1 THF
NS
HO N” "N” ~o Et;N HO N '\|l o

I
Cul
Example 19 Pd(PPh3),Cl, 21A

HN
HO \ oo F
|
HO N l\ll O
Example 21
[0369] To a mixture of (S)-3-(2,3-dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-
iodophenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (example 19) (42
mg, 0.08 mmol, 1 eq), triphenylphosphine (1 mg, 0.003 mmol, 0.04 eq), tricthylamine

(0.017 mL, 0.12 mmol, 1.5 eq) and dichlorobis(triphenylphosphine)palladium(II) (3 mg,
0.004 mmol, 0.05 eq) in THF (3 mL) was added ethynyltrimethylsilane (0.018 mL, 0.12
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NN 3-(2-am noet hyl)-5-(2-fl uoro-4-

i odophenyl am no) - 8- net hyl pyri do[ 2, 3-
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5- (2-fluoro-4-iodophenyl am no) - 8-

met hy1- 3- (pyrrolidin-3-

moIMES RY P e irslRlidn BrituRYKAdHtRicat athbith El)a‘tlﬁb @5}€10 minutes.
(S)-5-(2-chl or o- 4-i odophenyl ami no) - 3- ( 2,

Catfilytiechnenuype opppyr(B-ipdidhyapihcn addeal and the reactlon mixture was stirred

at ambient temperature overnight. The solvent was removed under vacuum and the residue
was purified by flash chromatography with 1:9 MeOH:DCM to yield the desired product
21A. [M+H] calc’d for Cy,H4F,N404S1, 475; found, 475.

[0370] To a mixture of (S)-3-(2,3-dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-
((trimethylsilyl)ethynyl)phenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-
dione 21A in THF (3 mL) was added 1M solution of TBAF (0.14 mL, 0.14 mmol, 1.75
eq). The reaction mixture was stirred at ambient temperature for 1 hour. The solvent was
removed under vacuum and the residue was purified by flash chromatography with 2:8
MeOH:DCM to yield the desired product (S5)-3-(2,3-dihydroxypropyl)-5-(4-ethynyl-2-
fluorophenylamino)-6-fluoro-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione
(example 21) as an off-white solid (10 mg, 30% yield). '"H NMR (400 MHz, McOD) &
ppm 3.54 (s, 1 H) 3.60 (d, /=5.05 Hz, 2 H) 3.72 (s, 3 H) 3.75 - 3.83 (m, 1 H) 3.93 - 4.00
(m, 1 H) 4.41 (dd, /=13.52,2.91 Hz, 1 H) 7.11 (td, J=8.15, 5.68 Hz, 1 H) 7.21 - 7.29 (m, 2
H) 8.40 (s, 1 H). [M+H] calc’d for C19H;6F2N404, 403; found, 403.

Example 22: (R)-3-(2,3-dihydroxypropyl)-5-(4-ethynyl-2-fluorophenylamino)-6-fluoro-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

peg
O HN
HO,, F
. N | AN
N
HO N lil @)

[0371] Example 22 was prepared as an off-white solid using a procedure analogous to
that described in connection with example 21, except that (R)-3-(2,3-dihydroxypropyl)-6-
fluoro-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H, 8 H)-
dione was used instead of (5)-3-(2,3-dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-
iodophenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione. "H NMR (400
MHz, DMSO-ds) ¢ ppm 3.37 -3.41 (m, 1 H) 3.43 -3.50 (m, 1 H) 3.59 (s, 3 H) 3.63 - 3.72
(m, 1 H)3.73-3.83 (m, 1 H)4.25 (s, 1 H) 4.30 - 4.38 (m, 1 H) 4.84 (t, /=5.56 Hz, 1 H)
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d] pyrim dine-4,7(3H, 81-1)-dione 0 HN OH O
(S)-3-(2, 3-di hydroxypropyl)-5-(2-fl uoro-4-
w0 oad8pesmy | anmi no) - 6, 8- di et hyl pyri do[ 4, 3- PCT/US2007/087913
d] pyri m di ne-4, 7(3H, 6H) - di one
(R)-3-(2, 3-di hydroxypropyl)-5-(2-fl uoro-
5. 14(u0ﬂ%pﬂmxllam?8mk 61& (m, 1 H) 7.29 (dd, J=8.59, 1.26 Hz, 1 H) 7.43 (dd,
di met h rid yrindi ne- 4, 7(3H,'6H) - di one
J=Do#B/1 4,41|::I¢)r @Sﬁ@dﬁfhﬁk@ﬁ@i J=2.02 Hz, 1 H). [M+H] calc’d for

C19H16F2N4O4, 403, fOllIld, 403.

Example 23: (R)-N-(4-(3-(2,3-Dihydroxypropyl)-6-fluoro-8-methyl-4,7-dioxo-3,4,7,8-
tetrahydropyrido[2,3-d]pyrimidin-5-ylamino)-3-fluorophenyl)methanesulfonamide

F NH F NH>
T ey )9
HN

HN o CH3S0,Cl
HNk | X — }iollﬂNk | X —
pyridine
NS NS
NN o Cs,C03 0 NN o
I Kl I
DMF
5E 23A
H o
F NE.o F N~g#0
)OI |
O HN Selectfluor
O HN HCI
—_— HO/:, N
O/l. N AN N | CH3CN
| THF ks
0 k\ HO NN o DMF
N l\ll (0] |
23B 23C

Example 23

[0372] Compound 23A was prepared using a procedure analogous to that described in
connection with compound 20B synthesis, except that 5-(4-amino-2-fluorophenylamino)-
8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (SE) was used instead of 5-(4-bromo-
2-fluorophenylamino)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione (20A). [M+H]
calc’d for C,0H»,FN504 416; found, 416.
[0373] A mixture of (R)-5-(4-amino-2-fluorophenylamino)-3-((2,2-dimethyl-1,3-
dioxolan-4-yl)methyl)-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione 23A (77 mg,
0.19 mmol, 1 eq) and pyridine (3 mL) was stirred at ambient temperature for 10 minutes.
Methanesulfonyl chloride (0.021 mL, 0.19 mmol, 1.45 eq) was added and the reaction
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OHN HOO,N--- NOOHN4 HO. Y ---,N-""N
..-- kz-N? 0 5-(2-fl uoro-4- |odophenylan1no) 3 (2-
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hydr oxyet hoxy) - 6, 8- di et hyl pyri do[ 4, 3-
hydr oxypr opyl) - 6, 8- di nmet hyl pyri do[ 4, 3-
mikhRYWhJdtecaat émﬁeﬁﬁaegﬁgsraqlr@ B€erni hto_"l|" he slo_lléent was removed under

dThyri m di ne-4, 7(3H di one 0O
vacuum and the residug wan|purified by preparatory LC/MS (30-55% CH3;CN in H,O) to
yield the desired product 23B (62 mg, 68% yield). [M+H] calc’d for C,;H24FNsOgS , 494,
found, 494.
[0374] Compound 23C was prepared using a procedure analogous to that described in
connection with compound 20C synthesis, except that (R)-N-(4-(3-((2,2-dimethyl-1,3-
dioxolan-4-yl)methyl)-8-methyl-4,7-dioxo-3,4,7,8-tetrahydropyrido[2,3-d]pyrimidin-5-
ylamino)-3-fluorophenyl)methanesulfonamide (23B) was used instead of (R)-5-(4-bromo-
2-fluorophenylamino)-3-((2,2-dimethyl-1,3-dioxolan-4-yl)methyl)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione (20B) [M+H] calc’d for C1sH20FNsOsS, 454; found, 454.
[0375] (R)-N-(4-(3-(2,3-Dihydroxypropyl)-6-fluoro-8-methyl-4,7-dioxo-3,4,7,8-
tetrahydropyrido[2,3-d]pyrimidin-5-ylamino)-3-fluorophenyl)methanesulfonamide
(example 23) was prepared as an off-white solid using a procedure analogous to that
described in connection with example 19 synthesis, except that (R)-N-(4-(3-(2,3-
dihydroxypropyl)-8-methyl-4,7-dioxo0-3,4,7,8-tetrahydropyrido[2,3-d[pyrimidin-5-
ylamino)-3-fluorophenyl)methanesulfonamide (23C) was used instead of (S)-3-(2,3-
dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione. 1H NMR (400 MHz, DMSO-ds) o ppm 3.04 (s, 3 H) 3.45 (d, J=4.80
Hz, 1 H) 3.48 (d, /=4.80 Hz, 1 H) 3.57 (s, 3 H) 3.60 - 3.71 (m, 1 H) 3.72 - 3.82 (m, 1 H)
4.32 (dd, J=13.01, 2.65 Hz, 1 H) 6.99 (dd, /=8.59, 2.02 Hz, 1 H) 7.09 (dd, J=12.38, 2.27
Hz, 1 H) 7.22 (td, /=8.97, 4.55 Hz, 1 H) 8.51 (s, 1 H) 9.94 (s, 1 H) 10.20 (d, J/=2.53 Hz, 1
H). [M+H] calc’d for C;sH19F;Ns5O6S, 472; found, 472.
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Example 24

[0376]  To a mixture of 5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione SF (41 mg, 0.1 mmol, 1 eq) and catalytic amount of
potassium iodide in DMF (1 mL) was added potassium carbonate (21 mg, 0.15 mmol, 1.5
eq). The reaction mixture was stirred at ambient temperature for 5 minutes. 1-Chloro-2,4-
dinitrobenzene (22 mg, 0.11 mmol, 1.1 eq) was then added and the reaction mixture was
irradiated with microwave at 80°C for 30 minutes and then at 100 °C for 30 minutes. The
reaction mixture was filtered and the filtrate was purified by preparatory LC/MS (50-75%
CH;CN in H,0) to give 3-(2,4-dinitrophenyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione compound 24A as a yellow solid (18
mg, 31% yield). '"H NMR (400 MHz, CDCls) 8 ppm 3.78 (s, 3 H) 6.09 (s, 1 H) 7.17 - 7.24
(m, 1 H)7.52 (d, /=8.34 Hz, 2 H) 7.72 - 7.80 (m, 1 H) 8.23 (s, 1 H) 8.75 (dd, J=8.46, 2.65
Hz, 1 H)9.12 (d, /=2.53 Hz, 1 H) 9.83 (s, 1 H). [M+H] calc’d for Cy0H;,FINOg, 579;
found, 579.

[0377]  To a mixture of 3-(2,4-dinitrophenyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione 24A (18 mg, 0.03 mmol, 1 eq) in DMF
(0.3 mL) was added 2-aminopropane-1,3-diol (29 mg, 0.3 mmol, 10 eq). The reaction
mixture was heated at 80 °C for 5 hours. The solvent was removed under vacuum and the
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Example 27: (R)-3-(2,3-Dihydroxypropoxy)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

j@/ CI—@-N 0, \/@/
HN K5;CO3, DMA, OH O HN

80 °C, 1h Ho\/'\/o
HN A N O N N
g S o gjfi
Ngie) 0

| 80°C,1h |
SF Example 27

[0381] Compound 5F (1.31 g, 3.17 mmol), potassium carbonate (1.1 g, 7.92 mmol) and
1-chloro-2,4-dinitronbenzene (1.60 g, 7.92 mmol) were stirred in DMA at 80 °C for 2
hours. (R)-O-((2,2-Dimethyl-1,3-dioxolan-4-yl)methyl)hydroxylamine (4.66 g, 31.7
mmol) was added at r.t and the reaction was stirred for 1 hour at 80 °C. Purification by
prep-HPLC gave 210 mg (13%) of the title compound as a clear yellow solid
(Deprotection occurred while concentrating the purification fractions containing 0.5% of
TFA). 'HNMR (400 MHz, DMSO-d,): 8 ppm 10.18 (s, 1 H) 8.93 (s, 1 H) 7.81 (dd,
J=10.11, 1.77 Hz, 1 H) 7.62 (dd, J=7.58, 1.01 Hz, 1 H) 7.37 (t, J=8.46 Hz, 1 H) 5.56 (s, 1
H) 4.39 (dd, /~=10.74, 3.16 Hz, 1 H) 4.21 (dd, J=10.61, 7.33 Hz, 1 H) 3.82 - 3.88 (m, 1 H)
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3.50 (s, 3 H) 3.42-3.46 (m, 2H). MS (ES) [m+H] calc’d for C;7H;6FIN4Os, 503; found
503.

Example 28: (R)-3-(2,3-Dihydroxypropoxy)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

T r
OH HN SelectFluor OH (0] HN

o \)\/O\N I DMF/CH;CN HO\/k/O\N )i%\[F
(A N

Example 27 Example 28
[0382] Example 27 (110 mg, 0.22 mmol) was stirred in DMF (0.5 mL) at r.t. A slurry
solution of Selectfluor® (86 mg, 0.24 mmol) in DMF/CH;CN (1:2, 1.5 mL) was added

dropwise at r.t., and the reaction stirred 15 minutes. Purification by prep-HPLC gave 78
mg (34%) of the title compound as a white solid. "H NMR (400 MHz, DMSO-ds) 8 ppm
9.88 (d,/=1.77Hz, 1 H)8.95 (s, 1 H) 7.71 (d, J/=10.11 Hz, 1 H) 7.54 (d, J/=8.34 Hz, 1 H)
7.00 (td, /=8.65, 5.18 Hz, 1 H) 5.12 (br. s., 1 H) 4.74 (br. s., 1 H) 4.39 (dd, J=10.36, 2.78
Hz, 1 H) 4.20 (dd, /=10.48, 7.20 Hz, 1 H) 3.81 - 3.87 (m, 1 H) 3.58 (s, 3 H) 3.38 - 3.47
(m, 2 H). MS (ES) [m+H] calc’d for C17H;sF2IN4Os, 521; found 521.

Example 29: (R)-5-(4-Bromo-2-fluorophenylamino)-6-chloro-3-(2,3-dihydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

Ft i _Br Ft : _Br

HN O HN
HO,’ HO/, Cl
/]/\N | RS NCS,DCM . N | S
N -
NS NS
HO NN o HO kN N0
20C Example 29

[0383] Compound 20C (60mg, 0.136mmol) was dissolved in 2 mL DCM. NCS (22mg,
0.165mmol) was added. The mixture was stirred at room temperature overnight. Example
29 (35.3mg, 54%) was isolated by preparative HPLC separation. "H NMR (400 MHz,
MeOD) 6 8.50 (s, 1 H) 7.45 (d, J =8.0Hz, 1 H) 7.38 (d, J = 8.0Hz, 1 H) 7.10 (t, J = 8.0 Hz,
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1 H)4.51 (m, 1 H)4.03 (m, 1 H) 3.88 (m, 1 H), 3.82 (s, 3 H) 3.68 (d, ] =4 Hz, 2 H).
[M+H] calc’d for C17H;sBrCIFN4O4, 475; found, 475.

Example 30: 6-Chloro-5-(2-fluoro-4-iodophenylamino)-3-(2-hydroxyethyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione
F I
H Njij/
HO\/\N X Cl
I

N lil 0

[0384]  The title compound was prepared following the same procedure for the
synthesis of Example 29 using example 2 as starting material. 'H NMR (400 MHz,
CDCl3) 6 8.20 (s, 1 H) 7.49 (m, 2 H) 6.75 (t, J= 8.08 Hz, 1 H) 4.11 (t, J=5.04 Hz, 2 H)
4.00 (t, J=4.0 Hz, 2 H) 3.66 (s, 3 H). [M+H] calc’d for C;sH3CIFIN4Os, 491; found, 491.

Example 31: 5-(2-Fluoro-4-iodophenylamino)-3-(3-hydroxypropyl)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione

HO™ "N X

[0385]  The title compound was prepared following the same procedure for the
synthesis of example 2 using 2-(3-bromopropoxy)tetrahydro-2H-pyran as starting material
instead of compound 2B. 'H NMR (400 MHz, CDCl3) & 8.19 (s, 1 H) 7.50 (m, 2 H) 7.25
(t,J=8.08 Hz, 1 H) 592 (s, 1 H)4.19 (t, J=5.04 Hz, 2 H) 3.70 (m, 2 H) 3.66 (s, 3 H) 2.05
(m, 2 H). [M+H] calc’d for C;7H,sFIN4O3, 471; found, 471.
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Example 32: 6-Chloro-5-(2-fluoro-4-iodophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

o
O HN
HO/\/\’\L)‘\J(im
NS

N l\ll 0

[0386]  The title compound was prepared following the same procedure for the
synthesis of example 29 using example 31 as starting material. 'H NMR (400 MHz,
CDCls) 6 8.21 (s, 1 H) 7.44 (m, 2 H) 6.74 (t, J=8.36 Hz, 1 H) 4.19 (t, J= 6.56 Hz, 2 H)
3.69 (t,J=8.0 Hz, 2 H) 3.77 (s, 3 H) 2.04 (m, 2 H). [M+H] calc’d for C,7;H;sCIFIN4O3,
505; found, 505.

Example 33: 5-(4-Bromo-2-fluorophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione
Fj : Br
HN
HO™ " N

|
k\Nrilo

[0387]  The title compound was prepared following the same procedure for the
synthesis of example 2 using 2-(3-bromopropoxy)tetrahydro-2H-pyran as starting material
instead of compound 2B, and 4-bromo-2-fluoroaniline instead of 2-fluoro-4-iodoaniline
for the tosylate displacement step. 'H NMR (400 MHz, MeOD) $ 8.48 (s, 1 H) 7.42 (m, 3
H) 5.70 (s, 1 H) 4.15 (t, J= 6.84 Hz, 2 H) 3.63 (m, 5 H) 2.00 (m, 2 H). [M+H] calc’d for
C7H16BrFN,4O3, 423, found, 423.
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Example 34: 5-(4-Bromo-2-fluorophenylamino)-6-chloro-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

F\/ i _Br
O HN
&

N lil 0

[0388]  The title compound was prepared following the same procedure for the
synthesis of example 29 using example 33 as starting material. 'H NMR (400 MHz,
CDCl3) 0 8.22 (s, 1 H) 7.25 (m, 2 H) 6.90 (t, J= 8.0 Hz, 1 H) 4.19 (t, J= 6.32 Hz, 2 H) 3.77
(s, 3 H)3.70 (t, J= 6.04 Hz, 2 H) 2.04 (m, 2 H). [M+H] calc’d for C;7H;sBrCIFN4Os, 459;
found, 459.

Example 35: 5-(4-Bromo-2-chlorophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

/\/\ \
HO N
:j\)l

[0389]  The title compound was prepared following the same procedure for the
synthesis of example 2 using 2-(3-bromopropoxy)tetrahydro-2H-pyran as starting material
instead of compound 2B, and 4-bromo-2-chloroaniline instead of 2-fluoro-4-iodoaniline
for the tosylate displacement step. 'H NMR (400 MHz, MeOD) & 8.48 (s, 1 H) 7.74 (s, 1
H) 7.51 (m, 2 H) 5.76 (s, 1 H) 4.15 (t, J=6.84 Hz, 2 H) 3.63 (m, 5 H) 2.00 (m, 2 H).
[M+H] calc’d for Cy7H;6BrCIN4Os, 441; found, 441.

135



?16 36 ?16 37 ?16 38 > 16 39 > 16 40 5-15 41 5-15 42
?16 43
WO 2008/079814 PCT/US2007/087913

Example 36: 5-(4-Bromo-2-chlorophenylamino)-6-chloro-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

C|©/Br
O HN
NS

N lil 0

[0390] The title compound was prepared following the same procedure for the
synthesis of example 29 using example 35 as starting material. 'H NMR (400 MHz,
CDCl3) 08.22 (s, 1 H)7.75 (s, 1 H) 7.29 (d, J=8.6 Hz, 1 H) 6.79 (d, J= 8.6 Hz, 1 H) 4.20
(t,J=6.6 Hz, 2 H) 3.77 (s, 3 H) 3.70 (t, J= 6.6 Hz, 2 H) 2.05 (m, 2 H). [M+H] calc’d for
C17H,sBrC1,N40s, 475; found, 475.

Example 37: 3-(2-(Dimethylamino)ethyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione
xr
| O HN
~N \/\N SN
N I
N l\ll 0

[0391]  The title compound was prepared following the same procedure for the
synthesis of compound 5G using compound 5F and 2-bromo-N, N-dimethylethanamine
hydrobromide as starting material. 'H NMR (400 MHz, McOD) & 8.57 (s, 1 H) 7.68 (m, 2
H) 7.33 (t,J =836 Hz, 1 H) 5.78 (s, 1 H) 4.51 (t,J=4.0 Hz, 2 H) 3.69 (s, 3 H) 3.66 (t, ] =
8.0 Hz, 2 H) 3.09 (s, 6 H). [M+H] calc’d for C1sHoFINsO,, 484; found, 484.

Example 38: 5-(2-Fluoro-4-iodophenylamino)-3-(2-hydroxypropyl)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione



5-15 44 5-15 10415]1t wll be apparent to those
skilled in the art that various nodifications and
wa2008t1980Ns can be made in the conmpounds, conmpPST/USNT(87913
kits, and nmethods of the present invention wthout
departing fromthe spirit or scope of the invention.

[035'2]13 Thé tit18 compsndasas frapartdlB b shily BRck @l CRVRE
the nodi fications and vari ati ons this I nvention

syrphasis afdcpraprand S6mesing ednpoung éFsﬁ@ddeermOpmaaﬁpér@a erting

ma 'r@j}ggl&% 2 M}ﬁ%&?ﬁﬁhﬁa@ RhRY o h )Rk (3= 84 1z 1
H)BX1, (sN H) 4:39-(m 1H)429<(m|1|H3<§<57 {(m, 4H) I35(d "J=6.32 Hz, 3 H).
NRO | or a pol %m)rp , or sol vate, or

[MzHy &@dtcoh%)r Clﬂiwlﬁhh@madﬂth ound, 4 a

Example 39: (5)-3-(2,4-Dihydroxybutyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

YASS

HO SN

[0393]  The title compound was prepared following the same procedure for the
synthesis of example 2 using (S)-4-(bromomethyl)-2-phenyl-1,3-dioxane as starting
material instead of compound 2B. "H NMR (400 MHz, McOD) & 8.44 (s, 1 H) 7.65 (m, 2

H)7.33 (t,J=8.6 Hz, 1 H)5.79 (s, 1 H) 439 (m, 1 H) 4.11 (m, 1 H) 3.80 (m, 3 H) 3.68 (s,
3 H), 1.83 (rn, 2 H) [M+H] calc’d for C18H18F1N404, 501; fOllIld, 501.

Example 40: 6-Chloro-5-(2-fluoro-4-iodophenylamino)-3-(2-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione

ey
HO\(\ k)‘t(im

[0394]  The title compound was prepared followmg the same procedure for the
synthesis of example 29 using example 38 as starting material. 'H NMR (400 MHz,
MeOD) 6 8.48 (s, 1 H) 7.55 (m, 2 H) 6.92 (t, J=8.84 Hz, 1 H) 4.35 (m, 1 H) 4.15 (m, 1 H)
3.81 (m, 4 H), 1.32 (d, ] = 6.32 Hz, 3 H). [M+H] calc’d for C;7H;sCIFIN4Os3, 505; found,
505.
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pharmaceutically acceptable salt thereof, wherein X1

is CR6; X5 is CR6; Rl is selected fromthe group
weonshmsifng of (C3_12)cycl oal kyl , PCT/US2007/087913

het ero( C3_12) cycl oal kyl , (C9_12) bi cycl oal kyl ,

het er o( C342) bi cycl oal kyl, (C512)aryl, hetero(Cmo)aryl,
Exafapield): 5Ly 4 a6 Mb- 2aﬁﬁ’or8ﬁ{e%51&ﬁ§140)1321133-@Mﬁildﬁﬁi'ﬁéfopyg%lﬂuoro 8-

unsubstituted or substituted by one or
megyiridolibarddpyseniducet’ Brotaliowp A R2 |s hydr ogen; R3

IS selected fron1the group consisting of h¥ rogen,.

hydr oxy,F ./ o5 h é | kKoxy, am no,
(Chn)alkyl _ﬁg Eggﬁpdo (C, 10)a|ky|
xy(

Io)alkyl HCl

hal o ﬂﬂ 0) 3 kyI

am \0 ) al kyI carb nyI( —_—
t KiNcall borlyl (CL_3) al k sulf poj?lé?g%a" kyl THE
su“ﬁN (€xg3) al kyl, o (c1. al k

|W|no(C|L3)aIkyI (C3[mﬂicycloalkyI(C1 5)aHkyI
hetero(C342)cycIoaIkyI(Cl _5)al kyl, aryl (G 10)a|ky|
het eroalfyh (Ci _5)al kyl, (C9_ 12)b|cycloaryﬁﬂfﬁ 5)a|ky|
het er o( C8. 12) bir ByI(O _5)al kyl, Br
(C3. 12) cycl oal kyl tero(C3_ 12)cyc|oaIkYI tI::j/
(C942) bi cychog het ef gﬁg@)blcycloalkolHN

(C5iR) aryl, hetero(O do)apyhy ( C942)pi clhar and
het er NI2 cl oaryl, ceamh unsubS|
subst it ut dg or nDreDﬁpbstlt N' Rfrom

Gotdg A, R idsePected fromthe group consi §ting of

hydr ogen, hydroxy al koxy, am no, (Cn1o)alk%lan1no

sul f onani do, 40%1 10) al kyl , hal o( Cp) al ky| EXample 41
03] bogy | g, 2t RERNHPAIVA (koo ¥l2, 2-dimethyl-1,3-
[ su fony%%) ¥ g’sulflny) g§.3(31kyl, gﬁiﬁo ey
diokGibhO ) 2L k3.3 mlrIml); asm_Oa(ﬂa?{ £4.43 mmol) and KI (0.45 g, 2.73 mmol) were

| | o .
iR B e 0f DV R e e gk 70 gy e papdyaction
mik@tek 2afivdré Sh ok YE*SQC@%:H%) Q16ahe @Rswel LfHerShadhdod] The crude

het er o( CO_12) bi cycl oaryl (C1, 5) al kyl ,
wag pgrified oy Besbadhkgmatogyep t@(mdl_n_cz)comppm 41A (200 mg, 15%). [M+H]

e C3. 12) bi cycl oal k
Cd%@%?ﬁé)?i%%%hpéer %Cﬁﬁ?éﬁﬁ@( (CD4£)b|Zycloar§I and
[0396] er Qokpbdndi A ¢loady)] 0.2 Pafibl WResHdsdted witkd: I0THF:HCI (lN) at

substituted by one or nore substituents selected fro

amgeatisRCT A OReMEEIE taepieRuGerran B Al By Carapaunded Br (44 rmg, 47%)
wag%%ll]ag% 2 b%r%gepﬁﬁéet HPEC%E(\%J}A{%% qu‘ﬂ%&%'}]cgd fEER BrEN,O4, 439;

foun@l4a®).al kyl , hal o( G -i o) al kyl , carbonyI(O 3)a|ky|

[03193' £ fﬁybonyléﬁ%%aégme %S%'ﬁ%)?b)éﬁ&?fst upﬁaalo{leg - 4089 pypol) were

| | o
S o Y SR BB g it vesssiodet $o gy minuies

Exampema(ﬂgln(gozzsy/enakpbtan(mﬁpmmamc&ﬁar@pmmcasl))aj ENMR (400

2GR NS gl Bl G VL 909 o
H)QW (153 £49 E}hw%fﬁllgﬂbilc ))Cﬁggz(éfayﬂg)n 3,60 (d, 1= 4 Hz, 2 H). [M+H]

cdh@ﬂbr6@@&ﬂﬁ¥@ﬂ¢¥@ﬂﬁéﬁ§WﬂLééﬁh unsubstituted or
substituted by one or nore substituents selected from
Group A, Group A consists of halo, nitro, cyano, thio,
oxy, hydroxy, carbonyloxy, (G _i 0)al koxy, (C4-12)
aryl oxy, hetero(Cmo)aryl oxy, carbonyl, oxycarbonyl,
am nocar bonyl, am no, (C110)al kylam no, sulfonam do,
i mno, sulfonyl, sulfinyl, (Cl1_10)alkyl,
hal o(C _I o) al kyl, hydroxy(Cl, 1Q4al kyl,
car bonyl (C1_10) al kyl, thiocarbonyl (C1_10) al kyl ,
sul fonyl (G _io)al kyl, sulfinyl (CmO0)alkyl,
(Cnp) azaal kyl , inino(O (C3_ 12)cycloalkyI(C1,5)aIkyI,
het er o( C3_12) cycl oal kyl (C Ao) al kyl, aryl (CL. 10) al kyl
hetero(Cl 10)aryI(C 5)a1ky1 ,

~NEN A N\




(C442) aryl, hetero(Cnp)arYl, (C9_12)bicycloaryl and
hetero(C4_12) bi cycl oaryl, each optionally substituted
whpo0a/0fase4 her substituent selected from G oup B T/RWOP08T7913
B consists of hydrogen, halo, nitro, cyan, hydroxy,
(G 40) al koxY, am nocarbonyl, am no, (Cno)al kyl am no,
Exaripl OBl denzy (- SRk t-io el baklMbthylpyrido[2,3-
hy‘poxy(ChD%%lggg, carboﬁgﬁ%ceﬁ%%alzgl, ylpyrido]
d]pywinodme o1& Ehediankyl , sul f onyl (Co) al kyl
sul finyl (Cmw)al kyl, (Cmo)azaal kyl, i m no(Cm)al kyl,
(C312) cycl oal kyl (CI . 8) al kyl,

het er o( C342) cycl oal kyl (C140) al k yl (C130) al kyl

hetero(C ; _io)aryl (C s)al k¥l HN C9 12)bi cycl oaryl (C1
het ero(C8_ 12) bi cycltary yl,

(C3_12) cycl oal kyl | J{(\:s;l 2) dycl oal kyl ,
(C9_12) bi cycl oal kyl , et er oNC3 ' NL2)bi cycl oal kyl

(C512)aryl, hetero(Cl-10)arY1l, {(Co _12)bicycloaryl and

. | ) ,

03B T AR PR PRy (IR UC pREEAN e ©

syrabasty afi cogpbond 2@iusing, comtpered HCXidst¢asl of Colmpodnd 2l es starting
qund according to any one of clains

ey o M. F1G0 Nt 6pR) S8 CLnel BoraB Ry [ 46Gb it Ho737 (m.
AR PG AR T P TUT B Syt ouna

50&.o0onpound according to any one of clains 1, 2 or 3,
wherein X5 is C(substituted or unsubstituted am no)=.
7. The conpound according to any one of clains 1, 2 or

Q) ; s .

S0, i o e o D ARG

dingetbylpyedm2 B3st]pyrgmofing-€3(3ER Hp-dlonand het er o( Cno) ar yl ,
each unsubstituted or substituted by one or nore
substituents selected from G oup . The conpound
according to any one _cl ains 8 rein RL is
substituted with one or Jnor@ dlibstituents sel ected
fromthe group consHOL N en, hal o, cyano,
al koxy, (C1_3)alkyl, hydrqxy(IC1_3)al kyl and
(C3_8)cycl oal kyl , each unsORStiNUTed or substituted by
one or nore substituents sel ectled from Goup A

[0399]  The title compound was prepared following the same procedure for the
synthesis of example 24 using example 12 as starting material instead of compound 5F.
'H NMR (400 MHz, McOD) & 8.45 (s, 1 H) 7.52 (d, J= 8.0Hz, 1 H) 7.43 (d, J = 8.0Hz, 1
H) 6.60 (t,J=8.0Hz, 1 H) 4.0 (m, 3 H) 3.91 (m, 2 H) 3.73 (s, 3 H) 1.7 (s, 3 H). [M+H]
calc’d for CsH3sFIN4O4, 501; found, 501.
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10. The conpound according to any one of clains 8,

wherein 121 is substituted wth one or nore
wGebsovTBuent s sel ected from the group consi stiPQr/o$2007/087913

hydr ogen, fluoro, chloro, brono, iodo, cyano, nethoxy,

met hyl , ethyl, trifluoronmethyl, n-propanolyl and
Exﬁﬁﬁﬂl@m 095_)}}13 V\Sﬂz ﬂ-blhy'ﬂhﬁcy‘f)mguﬁ@ %9@551!3@ ﬂﬁlo Wﬁh@i&l/anﬁﬁ@) -68-

cl ai ns erein ri ses: eréin
dinpet py e, -yt Y BRD dsech | ndependent |y
sel ected fromthe group consisting of hydrogen, halo,
cyano, al koxy, (Cl.3)al kyl and hydr ox
each unsubstituted or substit uk 3

6fie or nore
12. The conpound

according to any one of cl @ ngy , Wherein R2 is
hydrogen. 13. The acgording to any one of
claims 1-12, mherelngyéﬂ‘ oxyal kyl
unsubstituted or sygstit e or nore

substituents selected from\ar 14. The conpound
according to any one of clalnB 1 12 wherein R3 is a

i P IBHAR AUAE, F SIS Bl e

symhnfmfmdalaptedmdjyngmtgcemmplmmsawhe sﬂaﬁmg&nélterlﬂ IH\NMR (400 MHz,
is a G%@ % unsubstituted or substit %

CQSHE) PP r78 (&1 P lljéhtlsHk%ﬁ‘éc@éé (1 élﬁ)ér%?u'pﬁ 2\0 (mib )3.94 -

4. oE*tﬁlf ?W@gagg L, ggdﬁ’z elrpf)n@.@? po.f E£h@hys tﬂ{r) ﬁgﬂ)o(gd, J=8.21,

fromt oup ‘consi's
0. 88tk ageyT7.2 [ CL.25 @l kﬁ),S-MsanGJ[MW)] ahkid for CoH19FN4O4, 399;
hyd y(G _to)al kyl and (C3_12)cycl oal kyl, each
f‘ﬁﬁs&ﬁ%tltuted or substituted by one or nore
substituents selected from Goup A 17. The conpound
according to any one of clains 1-15, wherein R5 is
[049d] eclreadditi@ntotthe fayegmime, clonaiost reagtiof sametmiy land ethations thereof,

opyl,, uty cl.opropyl, cyclobutyl, cyclopentyl,
Cmﬁé%&%ﬂ@% epmﬁé@%§ﬁ% methyl , terahydr of uranyl met hyl .

terahydrofura@% fjhyh F : |
O HN O HN
N | N N | N
)\\ \)\\

F N lil 0] Ll' N lil 0]
2-fluoro-5-(2-fluoro-4-iodophenylamino)- 5-(2-fluoro-4-iodophenylamino)-3,8-
3,8-dimethylpyrido[2,3-d]pyrimidine- dimethyl-2-(methylamino)pyrido[2,3-
4,7(3H,8H)-dione dJpyrimidine-4,7(3H,8H)-dione

Fj ::: | Fj ::: A
O HN O HN
N N N N
I 1

K, kﬂfi

5-(2-fluoro-4-iodophenylamino)-2,3,8- 5-(2-fluoro-4-iodophenylamino)-1,8-
trimethylpyrido[2,3-d]pyrimidine- dimethylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione 4,7(1H,8H)-dione
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yl - met hyl,

I m dazol 1 di n- @Qe- di

i soxazol i di n-ong

hydr oxy- but anylg

| - gthyl, an |
- net hyl. 18. The conpound
pe of clainms 1-17, wherei

accor di ng %t
sel ected f OHI he group consi sting of hygr n, hal o,
am no ang 'X%) al kyl , each unsubstity®e
substi tutled oy @pe or rore substituentsll s€lectied from
G oup A 9. npound according to cl imr}l sel ect ed
fromthe oud consi sting of: nelj
5-(2-flu ro 4-i odophenyl am no) - 3, 8- di net hyl pyri do[ 2, 3-
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5- (z fTuoro-7- |oo phenylam noj-3,6,8-Tr1 met Nyl pygi do[ 2

3d]pyr|md|H8H) di ohe; ;@/
(5) 3-(2, 3 D| ¥ oXypropyl)-5 (2-f|uoro-4-iod yl am
i no) - 8- HN
msthylp P 3-d] pyri mdiner4, 7(3H, 8H) Y
(R -3-( 13-| i hydr oxypropy1) - 51 (2-f 1 uor o{l4- |odo henyl am
I no) - 8- N™ "0 N~ N ~O
net hyl pynLQg['Z 3- d] pyrimdinet4, 7(3H, 8 i ohe;
(5)-6-Chl orb-3-(2, 3-di hydroxypropyl)-5-{2-fl uoro-4-iod

~

phegLydop)
X2 DER-methybixysiobhy-1) - 5

[ nod]-p@nﬂudlne -4,7(1H,8H)-dione

di met hyI pyri do[2 3-d] pyri m di

(r)rg%jzg:/l o g?o he 90)-hi(&i ne

4,27(533-Bidrodi-odephenylamino)-8-
(Rethy1unT-@idkol DEARTERYyaIdL[2,3-

%J rimidin-1(4H)-yl)-N-
ne-4, 7( Iﬁétﬂ}laéétaﬂﬁie

(5)~=5- \4 Br OTpo= 2= IILiUI ophenytammno)=3-(2, 3° ar oy ar OXypr
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O HN 2 O HN
N N N N
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N N (0] N N (0]

1-ethyl-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(1H,8H)-

|
3-cyclopropyl-5-(2-fluoro-4-
iodophenylamino)-8-methylpyrido[2,3-
dJpyrimidine-4,7(3H,8H)-dione

dione
C|©/Br F©/|
QO HN HOJ\/ O HN
O\
HO Y N o HO NS
6H N ~
N 0 N~ "N” o

N
|
(S)-5-(4-bromo-2-chlorophenylamino)-3-

(2,3-dihydroxypropyl)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione

|
(S)-3-(2,3-dihydroxypropoxy)-5-(2-
fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione
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di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 81- 0- di one;
(R)-5-(4-Bronp-2-fl uorophenyl am no) - 3- (2, 3-di hydr oxypr

WO ps/N79818- PCT/US2007/087913
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I NOY 5

HNT TN
di et hyI pyrl [ Tpyrimd ne-4,%(3H, 81Qsdi ;
-Fluoro4|o Nph yam'no)-3 (2-hydro xyet hyl) o,

I d 2 1 di H, 810 d
Ezéz BT Gy . ('zf‘qydréx(g I ey
i rido[2,3-

lamimo) §’r 339}’ PHiléR[A8- 4, 7( Hdogheny aamaﬁ)e8-methylpy
(R d]pyngu@ne B 763Ad 8 anspy 1) - 6 dJpyrimidine-4 7(3H 8H)-dione

- (4- et hynyl- 2-f | mQrewbenyl am no) - 6, 8- F |
di met hyl pyri do[ 2, pyri m di ne-4, 7(3H, 8H) - di oneji)/
6- Fl uor o- 5- (& fliyG 4-i odophenyl am no) -3- (8 HN

-hydr ye hyll]) - 8
rreth rICNJ pyrimdinet4, 7(3

(R) - 3(2 3-Iy %propyl) 61 fl uor (2 I -1 od
ophenyl ani noj\- 8- 0

et @%ﬁ-‘&%’iﬁo@ﬁ{y‘?—)’ 3 ‘é?)ﬂ'hbm Al ne-447( %':kﬁﬁgdrg'épﬁﬁopl{eﬁglfaﬁlino) 8-
lamino h 1do ¢ 011 -3
Gﬁ%ggmlc\{lge ég t %I))legnér 0-5- 2] UO{ yl)%};lri?ogfg R (ﬁz%fn{ﬂme-

rrgf hyl pyrido[2 3-cflpyrimdine-4_7(3H, ﬁ&@ﬁ:gkﬁéilone

(R) - 5- (4 Br ono- 2GR opghenyl am no) 3 (2 3 -di Br
xypropyl)-6-fluoro8 hyI pyrido[ 2, 3-d] pyri m di ne @

3H, 8H) - di one; 0 HN O HN
H O/\E/\N | N HO/\E/\Nk | N
>
OH \N ’il o OH N ’il o
(S)-5-(2-chloro-4-iodophenylamino)-3-(2,3- | (S)-5-(4-bromo-2-fluorophenylamino)-3-
dihydroxypropyl)-8-methylpyrido[2,3- (2,3-dihydroxypropyl)-8-
d]pyrimidine-4,7(3H,8H)-dione methylpyrido[2,3-d]pyrimidine-

4,7(3H,8H)-dione

(S)-3-(2,3-dihydroxypropyl)-5-(2-fluoro-4- | (R)-3-(2,3-dihydroxypropyl)-5-(2-fluoro-

iodophenylamino)-6,8-dimethylpyrido[4,3- 4-iodophenylamino)-6,8-
d]pyrimidine-4,7(3H,6H)-dione dimethylpyrido[4,3-d]pyrimidine-

4,7(3H,6H)-dione
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(S)-3

- (2, 3-Di hydroxypropyl)-5-(4-ethynyl-2-fluorophenyl am n
W®2008/07981410r 0- 8- net hyl pyri do[ 2, 3 PCT/US2007/087913

-d] pyrim di ne-4, 7(3H, 81/) - di one;

(R -3-(2, 3-di hydroxypropyl) -5-(4-ethynyl-2-fl uoropheny

['lam no) - 6- | F
f 1 uor o- 8- net hyl py 3-d] pyri mdi ne-4, 7( 3H, 8H) n
e; (R-N(4-( Pl hydr oxypropyl) - 6-fl uoy o: ﬁ
-nmet hy1-4, 7-djjoxg- 3, 4, 7, 8- tetrahydropyrido[ §
- d] prr T g Rr'ho) - 3- HOT N
f 1 uor ophenylly sul f onami de; 3 (1 3
-Di hydroxyprol]@an- ya) - 5 (2-fluoro-4- |odophehyl

m 1) -
8_- it h% d!opheny armno)- -(¥ rimd n& fA[uorg 4- 10dg'1/)lzenyia?mno) 3-(3-

hxdrgb@ bé@pcamegly ‘ldSL‘H"uo Breypranybr &8 Aimethpippeaol4.3-
vl a pmmm inc-4,7(318,6 cpyrid nypyidind-¢7 (. aH Fdione

(3H, 811) - di one; 5(2-Fluoro-4| ylam no)-3 -(2
- hydr oxyet hoxy) - 8-
nmet hyI pyri do[ 2, 3-cl ] pyri m dpnengd; , 8H) - di one;

(R-3-(2,3-Di hydrongr\/ngy -5 2-/f| uor o- 4- i odophenyl a
m no) - 8-
nmet hyl pyrido[ 2, 3-d] pyri m d#:n 4 3H, 8H) - di one;

(R) 3-(2, 3- D|hydroxypropoxy5J 6-f | uBro-5 5-(2-fluoro-4-io

% Qﬂ}x%?r{‘g?dfgh%g ﬁmno) 3- (2-1% ,% 31{%‘688 jdiethy o%yndom 3.

Il')\ C_ (A Py ~nnn OF OI’?

l o
J DI UlTu™ £ T UuUl U Ilbllyl Ul'U™ 9 ., \) ul
hydroxypropyl)
Bl(ﬁoﬁﬁlhyésﬁy, gi do[ 2, 3-d] pyri mi di ne- 4, 7(3H, 8H) - di one;

| oro-5-(2-fl uoro-4-iodophenyl am no) - 3- (2- hydr oxyet
[0492] ) - &he 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
MEK]1 and ERKI1.

[0403]  Purified MEK1, MEK?2 and ERK1 may be obtained as follows.

[0404] 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.

[0405] 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
(Invitrogen), which incorporates a 6-histidine tag at the N-terminus. The two mutations,

S222E and S226D, may be obtained by quick change PCR. SEQ ID NO: 3 corresponds to
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met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di one;
5- (2- Fl uor o- 4-i odophenyl am no) - 3- ( 3- hydr oxypr opyl) - 8-
woretoByr9sys i do[ 2, 3-d] pyri m di ne-4, 7( 3H, 8H) - di onBCT/US2007/087913
6- Chl or 0- 5- (2-f 1 uor o- 4-i odophenyl am no) - 3- ( 3- hydr oxypr
opyl) - 8-
restREN Y140 FifohdaBosd $PE/INED) @ncflwﬁﬁ B ﬁh&mﬁhﬂ@hlsndlne tag and
5- (4- Brono- 2- f | uor ophenyl ani no) - 3- ( 3- hydroxy%eopy

SEﬁze§ By Noy # |18d@[s DA dpqigneathel wes used (Benc8Eh SHQJ
[G@SLy 1F C %ERK%, f)NAO IPcBH%gWes? ue@ q)37% o%hfleo R I%nétﬁ eglgex Jfthe

huﬂﬂi&ﬁ Bxyiyme" hapb2adplifiqysy PCRiane ctbnéd aith 81d)Srad1DBRE] sites of pGEX-
- Br ono- 2- chl or ophenyl am

no% 3- (3- hydroxypro 1%
6p1%e( Hpa)thicars), ovische ineprppiatss GoT 2agmt sy %ﬂe@ma% @Q DNO: 5
cor?%sgéticgtg ?Qsﬁ?lwg hL PR e MY N A1 @'ththgr gEé'Ib%beg iORY BHNA
seqnendfeythﬁxwésdm[e&td’embdianEQdDdﬂﬁeS 4, 7(3H, 8H) - di one;

2- (Di th ' th 2 fl
Wﬁi’&f eﬁ%m#‘wy i @s%lgusgﬁa%rﬁw iRg meﬁﬁﬁlmﬁﬁéﬁe S&W@ts may

be élt?eri;tb% o If-}altgs gg_@ﬁ’ h%g? F%%%:ﬁac(%s@%ﬁﬁﬂgééﬁﬁ)yﬂﬂghsﬁter viral

sto¢le) my b@gmemmuy ontgdtion pi Ppadaprers fugiperds-SfH dofrh greydxardssion of

rec PR GOkt bR 0 CHEBR AP RSB RS TR R BT o
(Inpﬁtr %eﬁ)‘m 5L Wave Bloreactors (Wave Blotech%
yl pyrido[ 2, 3-cl] pyrimdine-4, 7(3H, 8H)-di one;

[04(031 5 Redormhigans ppoteinuorobhispkicd frame \;elsﬂf(rzxga@ts hy drssRgpever
Pro’ gr_esdtll gllﬁlgl%ro%gn)r.rq;a%’allglyprulrl‘fl'%gi %Xt:isac%s (;T] AV l{/lfﬁldﬁlyy th%h %g %l'ﬁlther
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%).

[0409] 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.

[0410] 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.
Purified ERK1 may then be concentrated to a final concentration of 1.9 mg/ml. The
proteins may be either stored at —78°C in a buffer containing 25mM TRIS-HCI pH 7.6,
150mM NaCl, ImM EDTA and 0.25 mM TCEP or at —20°C in the presence of glycerol
(final concentration of glycerol at 50%).
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3-Benzyl-5-(2-fl uoro-4-iodophenyl am no) - 8- net hyl pyri do
[2,3- d] pyrimdine-4,7(3H,811)-dione; 3-0

WO J0Boga oxypr opan- 2-y1l) - 542-f | uor o- 4- i odophePg/i/6830nD)87913
-6, 8-
di met hyl pyri do[ 2, 3-d] pyri m di ne-4, 7(3H, 8H) - di one;

[041%) - 3ft2sh§ul@|ﬂé}h@fe‘émﬁﬂra0@y1@y'§f okiker %kﬁ%ﬁ‘s)f(l)n rstchttUn@moss Ye also

am no) - 6, 8-
sulmbiﬁeﬁt)h ﬂlepﬁ}prqssiplz oBMAjKp i RIK heasayaul@be epylilipppregiated by one of

Sklﬁl r{; -(2-fluoro-4-iodophenyl am no) - 3, 8-di net hyl py
I610}\[ d] pyri m di ne-4, 7( 3H, 8H) - di one;
[04‘1 2[ 2- fhhe habifory pEPRARS ysf acsﬁlpmmtia réattlicrre ¥ 1 3r MEK2 may be
(nethlamnolﬁcﬁrldo[z yrim di ne-4, 7(3H, 8H) - di one;
detgupiped pgipg a black dd F‘fé ey upde the follonmaghipresian qepfigions:

RN, ohgh%ancylﬁ LA TRy g g B A or 4 v
MEK@)QSIHM(ERYEI— 400 uM AZ'P7 6AHaBHPTAPEHEY FFFK-5SFAM-COOH (FI-
Er]%'_qe% g‘if BX/}S(? %ﬂ‘%‘l)?]g E);Iﬁoddléhljé %gt%%g]ﬂg {gaﬂr?ltg?%%yﬁg by hugregcent
polglg%/aic)ﬁ)}lgélr%rﬁ?gﬁe%l\gﬁ\@&p BERRHAIMWcuBir Dovisedi hydr oxypr

[04181 hy [Ty résdp f&cBonlinpy b miitlatne aﬂfo‘!bsfls{, B ofthomexture of 1.5 uM FI-
Erlﬁ_aff;?)%a g_% ’nﬁ/_l %kli]é/ it )ﬁyp& of Pn%xl:}/'zor %2 go%d serla? dﬁutlons or Plh(?ata/ points for
cach 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 MEKI 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.

[0414]  ICso values may be calculated by non-linear curve fitting of the compound
concentrations and fluorescence polarization signal to the standard 1Cs, equation. 1Csg

values for select compounds are given in Table 1.

TABLE 1: 1Csy of Exemplified Compounds against MEK1

Example | ICsy (MEK1, nM)
1 > 16
2 5-15
3 > 16
4 5-15
5 5-15
6 <5
7 <5
8 <5
9 > 16
10 > 16
11 > 16
13 <5
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di sorders; non-cancergys hyperproisiferative disorders;
pancreatitis; Ki dnrey % SEASE, palgT, Pre enti ng
bl ast Ocyt e 1 rrpl ant fat+ 3}1-\ reat+ag—diseases rel at ed to
vascul ogenesi s or ahgiogehesis;—asthma- neut rophi
chenot axi s; septic sh k T-Pplﬁﬁnvhafpd di seases
where i nmune supprlessdon woul d hébof val ue;
atherosclerosis; ijnhi®Btion of Skdisati nocyte responses
to growth factor cock3sil $; and>c¢hronic| obstructive
pul monary di sease [(COR) . > 16

37 > 16

38 > 16

39 > 16

40 5-15

41 5-15

42 > 16

43 5-15

44 5-15

[0415] It will be apparent to those skilled in the art that various modifications 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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What is claimed is:

1. A compound having the formula:

R, R
o N7
Rs
\TTI I AN X
X5 /&
NN o

Rs

or a polymorph, or a solvate, or a tautomer, or an enantiomer, or a

pharmaceutically acceptable salt thereof, wherein

X 18 CRg;

X5 is CRg;

R is selected from the group consisting of (Cs.j2)cycloalkyl,
hetero(C;.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cj.i2)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.o)aryl, (Co.12)bicycloaryl and
hetero(C4.12)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A;

R, is hydrogen;

Rj is selected from the group consisting of hydrogen, hydroxy, alkoxy,
hydroxyalkoxy, amino, (C;.i0)alkylamino, sulfonamido, (Ci.10)alkyl,

" halo(Cj.10)alkyl, hydroxy(Ci.i0)alkyl, amino(C;.jg)alkyl,
carbonyl(C,.3)alkyl, thiocarbonyl(C;.3)alkyl, sulfonyl(C;.;)alkyl,
sulfinyl(C,.3)alkyl, amino (Cj.ip)alkyl, imino(C,_s)alkyl,
(Cs.12)cycloalkyl(C).s)alkyl, hetero(Cs.i2)cycloalkyl(C.s)alkyl,
aryl(C,.ip)alkyl, heteroaryl(C,.s)alkyl, (Co.12)bicycloaryl(C;.s)alkyl,
hetero(Cs.12)bicycloaryl(Ci.s)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.2)bicycloalkyl,
(Cs.12)aryl, hetero(Cy.jp)aryl, (Co.12)bicycloaryl and
hetero(C,.12)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A,
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Rs is selected from the group consisting of hydrogen, hydroxy, alkoxy, amino,
(C1.10)alkylamino, sulfonamido, (Cj.ip)alkyl, halo(C;.jo)alkyl,
carbonyl(C;.3)alkyl, thiocarbonyl(C,.3)alkyl, sulfonyl(C,.;)alkyl,
sulfinyl(Cj.3)alkyl, amino (Cj.ig)alkyl, imino(C.3)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.i2)cycloalkyl(C,.s)alkyl,
aryl(C1.10)alkyl, heteroaryl(C,.s)alkyl, (Co.12)bicycloaryl(Ci.s)alkyl,
hetero(Cg.12)bicycloaryl(C.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(C).j)aryl, (Co.12)bicycloaryl and
hetero(Ca.12)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A; and

Re are each independently selected from the group consisting of hydrogen, halo,
cyano, aminocarbonyl, amino, (Ci.1g)alkylamino, sulfonamido,
(Cy-10)alkyl, halo(Cj.ip)alkyl, carbonyl(Ci.3)alkyl, thiocarbonyl(C,s)alkyl,
sulfonyl(C,.3)alkyl, sulfinyl(C,.3)alkyl, amino (Ci.i0)alkyl,
imino(C,.3)alkyl, (Cs.12)cycloalkyl(Cy.s)alkyl,
hetero(Cs.12)cycloalkyl(Cy.s)alkyl, aryl(Ci.i0)alkyl, heteroaryl(C,.s)alkyl,
(Co.12)bicycloaryl(C)_s)alkyl, hetero(Cs.12)bicycloaryl(Cy.s)alkyl,
(Cs.12)cycloalkyl, hetero(Cs.1z)cycloalkyl, (Co.12)bicycloalkyl,
hetero(Cs.12)bicycloalkyl, (Cs.i2)aryl, hetero(Ci.jo)aryl, (Co.12)bicycloaryl
and hetero(Cq.12)bicycloaryl, each unsubstituted or substituted by one or
more substituents selected from Group A;

Group A consists of halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy,
(Ci.10)alkoxy, (Cs.12)aryloxy, hetero(Ci.jo)aryloxy, carbonyl, oxycarbonyl,
aminocarbonyl, amino, (C,.j¢)alkylamino, sulfonamido, imino, sulfonyl,
sulfinyl, (Cy.10)alkyl, halo(C;.10)alkyl, hydroxy(Ci.ig)alkyl,
carbonyl(Cy_jp)alkyl, thiocarbonyl(C).10)alkyl, sulfonyl(C,.j)alkyl,
sulfinyl(Cy.10)alkyl, (Cj.10)azaalkyl, imino(C;.0)alkyl,
(Cs.12)cycloalkyl(Cy.s)alkyl, hetero(Cs.i2)cycloalkyl(Cy.io)alkyl,
aryl(Cy.j0)alkyl, hetero(Ci.j0)aryl(Ci.s)alkyl, (Co.12)bicycloaryl(Cys)alkyl,
hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Cs.12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.j2)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
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(Cy.12)aryl, hetero(Cy.jp)aryl, (Co.12)bicycloaryl and
hetero(C,.12)bicycloaryl, each optionally substituted by a further
substituent selected from Group B;

Group B consists of hydrogen, halo, nitro, cyano, hydroxy, (C;.jo)alkoxy,
aminocarbonyl, amino, (C;.j¢)alkylamino, sulfonamido, (C,.1g)alkyl,
halo(C;.jp)alkyl, hydroxy(Ci.j0)alkyl, carbonyl(C;.i0)alkyl,
thiocarbonyl(C;.jg)alkyl, sulfonyl(C,.jp)alkyl, sulfinyl(C.10)alkyl,
(Ci.10)azaalkyl, imino(C,-jo)alkyl, (Cs.12)cycloalkyl(Cy.s)alkyl,
hetero(Cj.12)cycloalkyl(Cy.ip)alkyl, aryl(Ci-i0)alkyl,
hetero(C.jg)aryl(Cy_s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero(Csg.12)bicycloaryl(C,.s)alkyl, (Cs.i12)cycloalkyl,
hetero(Cs.12)cycloalkyl, (Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl,
(Cs.12)aryl, hetero(C,.1p)aryl, (Co.12)bicycloaryl and
hetero(Cy.12)bicycloaryl.

2. The compound according to claim 1, wherein X, is -C(halo)=.

3. The compound according to claim 1, wherein X is -CH=.

4, The compound according to any one of claims 1, 2 or 3, wherein X;s is —C(halo)=.
5. The compound according to any one of claims 1, 2 or 3, wherein X is
—C(substituted or unsubstituted (C,.s)alkyl)=.

6. The compound according to any one of claims 1, 2 or 3, wherein X is
—C(substituted or unsubstituted amino)=.

7. The compound according to any one of claims 1, 2 or 3, wherein X5 is -CH=.

8. The compound according to any one of claims 1-7, wherein R is selected from the
group consisting of (Cs.;p)aryl and hetero(C,.jg)aryl, each unsubstituted or substituted by

one or more substituents selected from Group A.

9. The compound according to any one of claims 8, wherein R, is substituted with one
or more substituents selected from the group consisting of hydrogen, halo, cyano,
alkoxy, (C.3)alkyl, hydroxy(C,.3)alkyl and (Cs_)cycloalkyl, each unsubstituted or

substituted by one or more substituents selected from Group A.
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10. The compound according to any one of claims 8, wherein R; is substituted with one
or more substituents selected from the group consisting of hydrogen, fluoro, chloro,
bromo, iodo, cyano, methoxy, methyl, ethyl, trifluoromethyl, n-propanolyl and

cyclopropyl.
11. The compound according to any one of claims 1-7 wherein R; comprises:

R1sa

:fj R14p

R14e Rigc
R144
wherein
Ri4a, Ri4pb, Riac, R14g and Ry4e are each independently selected from the group
consisting of hydrogen, halo, cyano, alkoxy, (Ci.3)alkyl and
hydroxy(C,.3)alkyl, each unsubstituted or substituted by one or more
substituents selected from Group A.

12. The compound according to any one of claims 1-11, wherein R; is hydrogen.

13. The compound according to any one of claims 1-12, wherein Rj is a hydroxyalkyl

unsubstituted or substituted by one or more substituents selected from Group A.

14. The compound according to any one of claims 1-12, wherein R; is a hydroxyalkoxy

unsubstituted or substituted by one or more substituents selected from Group A.

15. The compound according to any one of claims 1-12, wherein R3 is a (Cy.j0)alkyl

unsubstituted or substituted by one or more substituents selected from Group A.

16. The compound according to any one of claims 1-15, wherein Rs is selected from the
group consisting of hydrogen, (C,.s)alkyl, amino(Cy.ig)alkyl, hydroxy(C,.io)alkyl and
(Cs.12)cycloalkyl, each unsubstituted or substituted by one or more substituents selected

from Group A.

17. The compound according to any one of claims 1-15, wherein Rs is selected from the
group consisting of methyl, ethyl, propyl, n-butyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, methylaminomethyl, terahydrofuranylmethyl, terahydrofuranylethyl,
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pyrrolidinolylmethyl, thiazolidinylmethyl, thiazolidinylethyl, hydroxyl-propan-one-yl,
methoxy-propan-one-yl, butenyl, hydroxybutanyl, N-methoxy-acetamidomethyl,
tetrahydro-2H-1,2-oxazine-one-yl-methyl, imidazolidin-one-yl-ethyl, dihydroxy-butanyl

and isoxazolidin-one-yl-methyl.

18. The compound according to any one of claims 1-17, wherein Rg is selected from the
group consisting of hydrogen, halo, amino and (Cy.s)alkyl, each unsubstituted or

substituted by one or more substituents selected from Group A.
19. A compound according to claim 1 selected from the group consisting of:

5-(2-fluoro-4-iodophenylamino)-3,8-dimethylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione;
5-(2-fluoro-4-iodophenylamino)-3-(2-hydroxyethyl)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
methyl 2-(5-(2-fluoro-4-iodophenylamino)-8-methyl-4,7-dioxo-7,8-
dihydropyrido[2,3-d]pyrimidin-3(4H)-yl)acetate;
5-(2-fluoro-4-iodophenylamino)-3,6,8-trimethylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione;
(5)-3-(2,3-Dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(R)-3-(2,3-Dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(5)-6-Chloro-3-(2,3-dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
(R)-3-(2,3-Dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(S)-5-(4-Bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(R)-5-(4-Bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
5-(4-Bromo-2-fluorophenylamino)-3-(2-hydroxyethyl)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
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5-(2-Fluoro-4-iodophenylamino)-6,8-dimethylpyrido[2,3-d]pyrimidine-
4,7(3H,8H)-dione;
(8)-3-(2,3-Dihydroxypropyl)-5-(2-fluoro-4-iodophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(2-Fluoro-4-iodophenylamino)-3-(2-hydroxyethyl)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(2-Fluorophenylamino)-3-(2-hydroxyethyl)-6,8-dimethylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
(R)-3-(2,3-Dihydroxypropyl)-5-(4-ethynyl-2-fluorophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
6-Fluoro-5-(2-fluoro-4-iodophenylamino)-3-(2-hydroxyethyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
(R)-3-(2,3-Dihydroxypropyl)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(S)-3-(2,3-Dihydroxypropy!)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(R)-5-(4-Bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6-fluoro-
8-methylpyrido[2,3-d]pyrimidine-4,7(3 H,8 H)-dione;
(S)-3-(2,3-Dihydroxypropyl)-5-(4-ethynyl-2-fluorophenylamino)-6-
fluoro-8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(R)-3-(2,3-dihydroxypropyl)-5-(4-ethynyl-2-fluorophenylamino)-6-
fluoro-8-methylpyrido{2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(R)-N-(4-(3-(2,3-Dihydroxypropyl)-6-fluoro-8-methyl-4,7-dioxo-3,4,7,8-
tetrahydropyrido[2,3-d]pyrimidin-5-ylamino)-3-
fluorophenyl)methanesulfonamide;
3-(1,3-Dihydroxypropan-2-yl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
3-(1,3-Dihydroxypropan-2-y1)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-
8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
5-(2-Fluoro-4-iodophenylamino)-3-(2-hydroxyethoxy)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
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(R)-3-(2,3-Dihydroxypropoxy)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(R)-3-(2,3-Dihydroxypropoxy)-6-fluoro-5-(2-fluoro-4-iodophenylamino)-
8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
(R)-5-(4-Bromo-2-fluorophenylamino)-6-chloro-3-(2,3-dihydroxypropyl)-
8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
6-Chloro-5-(2-fluoro-4-iodophenylamino)-3-(2-hydroxyethyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(2-Fluoro-4-iodophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
6-Chloro-5-(2-fluoro-4-iodophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
5-(4-Bromo-2-fluorophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(4-Bromo-2-fluorophenylamino)-6-chloro-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(4-Bromo-2-chlorophenylamino)-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
5-(4-Bromo-2-chlorophenylamino)-6-chloro-3-(3-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
3-(2-(Dimethylamino)ethy!)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
5-(2-Fluoro-4-iodophenylamino)-3-(2-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
(S)-3-(2,4-Dihydroxybutyl)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
6-Chloro-5-(2-fluoro-4-iodophenylamino)-3-(2-hydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
(S)-5-(4-Bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-6-fluoro-
8-methylpyrido[2,3-d]pyrimidine-4,7(3H,8 H)-dione;
3-Benzyl-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8 H)-dione;
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3-(1,3-Dihydroxypropan-2-yl)-5-(2-fluoro-4-iodophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
($)-3-(2,3-Dihydroxypropyl)-5-(4-ethynyl-2-fluorophenylamino)-6,8-
dimethylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
2-fluoro-5-(2-fluoro-4-iodophenylamino)-3,8-dimethylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
5-(2-fluoro-4-iodophenylamino)-3,8-dimethyl-2-
(methylamino)pyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
5-(2-fluoro-4-iodophenylamino)-2,3,8-trimethylpyrido{2,3-d]pyrimidine-
4,7(3H,8H)-dione;
5-(2-fluoro-4-iodophenylamino)-1,8-dimethylpyrido[2,3-d]pyrimidine-
4,7(1H,8H)-dione;
3-cyclopropyl-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
(S)-5-(4-bromo-2-chlorophenylamino)-3-(2,3-dihydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
(S)-3-(2,3-dihydroxypropoxy)-5-(2-fluoro-4-iodophenylamino)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
3-(2-aminoethoxy)-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
3-(3-aminopropyl)-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
3-(2-aminoethyl)-5-(2-fluoro-4-iodophenylamino)-8-methylpyrido[2,3-
d]pyrimidine-4,7(3H,8H)-dione;
5-(2-fluoro-4-iodophenylamino)-8-methyl-3-(pyrrolidin-3-
ylmethyl)pyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione;
(S)-5-(2-chloro-4-iodophenylamino)-3-(2,3-dihydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione; and
(S)-5-(4-bromo-2-fluorophenylamino)-3-(2,3-dihydroxypropyl)-8-
methylpyrido[2,3-d]pyrimidine-4,7(3H,8H)-dione.

20. A pharmaceutical composition comprising as an active ingredient a compound

according to any one of claims 1-19 and a pharmaceutical excipient.

154



21. A medicament comprising a compound according to any one of claims 1-19.

22. Use of a compound according to any one of claims 1-19 in the manufacture of a
medicament for treating cancerous hyperproliferative disorders; non-cancerous
hyperproliferative disorders; pancreatitis; kidney disease; pain; preventing blastocyte
implantation; treating diseases related to vasculogenesis or angiogenesis; asthma;
neutrophil chemotaxis; septic shock; T-cell mediated diseases where immune
suppression would be of value; atherosclerosis; inhibition of keratinocyte responses to

growth factor cocktails; and chronic obstructive pulmonary disease (COPD).
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