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I nvention [0002] This invention relates to a series of
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also relates to a method of usi ng such conpounds in
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commdlapnstooodmmukh coapeundsat hways i nvol ved in normal and
uncontrolled cell growth is the Ras/Raf kinase
pat hway. Active GIP-bound Ras results in the
activation and indirect phosphorylation of Raf kinase.
Raf then phosphorylates MEKL and 2 on two serine
resi dues (S218 and S222 for MEK1 and S222and S226 for
MEK2) (Ahn et al., Methods in Enzynol ogy, 2001, 332,
417-43 1). Activated MEK then phosphorylates its only
known substrates, the MAP ki nases, ERKl and 2. ERK
phosphoryl ati on by MEK occurs on Y204 and T202 for
ERK1 and Y185 and T183 for ERK2 (Ahn et al., Methods
in Enzynol ogy, 2001, 332, 417-431). Phosphoryl ated ERK
di meri zes and then translocates to the nucl eus where
it accunul ates (Khokhl atchev et al., Cell, 1998, 93,
605-615). In the nucleus, ERK is involved in severa
i mportant cellular functions, including but not
limted to nuclear transport, signal transduction, DNA
repair, nucleosonme assenbly and transl ocation, and
MRNA processing and transl ation (Ahn et al.
Mol ecul ar Cell, 2000, 6, 1343-1354). Overall,
treatnment of cells with gromh factors |eads to the
activation of ERKI and 2 which results in
proliferation and, in sone cases, differentiation
(Lewis et al., Adv. Cancer Res., 1998, 74, 49-139).
[0005] In proliferative di seases, genetic nutations
and/ or overexpression of the growh factor receptors,
downstream si gnaling proteins, or protein kinases
involved in the ERK kinase pathway lead to
uncontrolled cell proliferation and, eventually, tunor
formati on.
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For exanpl e, sone cancers contain mnutations which

result in the continuous activation of this pathway
wale@7eto8ont i nuous production of growth fact orBCT/O81066/019108

nmutations can |lead to defects in the deactivation of

t he activated GIP-bound Ras conpl ex, again resulting
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the dcﬁtunl% bf PRKP ndElnich ASulReE Broﬁfb?&%n bR, RN RALS! rmf@énnatmn
t herapeutic benefit in several studies. For exanple,

(Levsiprgf al., Advp Catqer et ihi48i 188 s have been shown to
[oodsghl bi tf NIRRr iV E R se e dleticNmltaHEnBUPE oWBBREM T SF the
ebol t-Leopol d et al. ture- Medi cine, 1999, 5 (7),
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Conference of Protein Kinases, Sept enber. 9-10 )
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|l a et al Invest., 2001, 10 (

in ths éiacewyn of e 6] Vafsﬁﬁ%’ -bREIddRAs camplhiagp uliing mras%aaﬂaw
been disclosed, including in U S. Patent Publication
Nos. 2003/0232869, 2004/ 0116710, and 2003/ 0216460, and
U S. Patent Application Serial Nos. 10/654,580 and
10/ 929, 295, each of which is hereby incorporated by
reference. At least fifteen additional patent
appl i cations have appeared in the | ast several years.
See, for exanple: U S. Patent No. 5,525, 625; WO
98/ 43960; ," WD 99/01421; WD 99/01426; WD 00/ 41505; WO
00/ 42002; WD 00/42003; WD 00/41994; WD 00/42022; WO
00/ 42029; WO 00/ 68201; WD 01/68619; WD 02/06213; WO
03/077914; and WO
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03/ 077855. SUMVARY OF THE | NVENTI ON [ 0008] This

i nvention provides novel heterocyclic conpounds, and
w@bavowmeuti cally acceptable salts and prodr uBGT/US2006/019108

t hereof, which are useful in the treatnent of

the Mmlﬁ&s@ éiaﬁﬁifa@l | MBitatdl, D8@pLAic ﬂ)frnf‘éisRQseﬁ@ thameh 3098%f colon and

- 0X0-1, hydr opyri dazi ne and
>90% _PoRereaticeaticty @s Sypjirdsdnany otBeryyp2e 0f tawaBdIlohl et al., Science, 1993,

260, 4 R 1R 8T RGP TREUTS, B G BERURS o g 60% of

maligiani hecldvidtna @Dessese H. [DQ0ONaMpe, 6201]2907]1” o8-954). ONiRese mutations in
aspect of the present invention prOV|des conpounds

bRaf rﬁ@ﬂh’(}}l al’fé)nﬁté@f%% retiveddAdbinptecsscades §N¢&§ of primary tumor samples
and &r‘laﬁﬁésc}ﬁ% %lsods;h@\%/h%%ﬁ&ﬁﬁgv% ors&le%{a%hs iorP¥he MAP kinase pathway in

phar maceuti cally accepta reof
cancers nf panctedma eolog, hung, cﬁmmyruﬂuﬁkidneﬁ(Hmuﬂxb ®. kt RIL Ohbd§eEHN999 18,

813-%2)$§prce{vé 11‘%18 Vg]de_q{oenllgg@rre[lq%og et&%ﬁé@%& artndF an [oc\)rce)ra%llve MAP

: o,
klna%%hﬁgnﬂ&@ %en AT gtc%%%y | oo -

[000¢]O , X H&s <coRBBAtivEHT, QM‘CTE[CDMBJH ®MAP klylet*oeocpascq:dpl Pl pivotal role

iSRS R O ST REhhe o by ot
in hypbhirolefehtily® lifehseRO MBKGEIZ, kesHiidyer Giltids phthidiay fasQf 1SQ10wnstream of

[0016£ Yet anot her aspect of this invention provides
Ras ddditionallyditnig %na@ﬁré%wstheraﬁewtwotﬂrgqtelycamsestbc vaadly known

subst?%%fr“%'g gg%{{lspélé) b lgfé(gtg ﬁe MVERP ?éﬁﬂta%ssh]é?rﬁgéf and 2 Inhibition of MEK
has beemsbmmd tmhwaqg)téﬂml H&rap&hﬁc bMieﬁHln beveR3. sNdQsH Rt ebdample, small
molec}lill:e MEK inhibitors have been shown to inhibit human tumor growth in nude mouse
xenografts, (Sebolt-Leopold et al., Nature-Medicine, 1999, 5 (7), 810-816; Trachet et al.,
AACR April 6-10, 2002, Poster #5426; Tecle, H., IBC 2" International Conference of
Protein Kinases, September 9-10, 2002), block static allodynia in animals (WO 01/05390)
and inhibit growth of acute myeloid leukemia cells (Milella et al., J. Clin. Invest., 2001, 108
(6), 851-859).

[0007] Small molecule inhibitors of MEK have been disclosed, including in U.S.
Patent Publication Nos. 2003/0232869, 2004/0116710, and 2003/0216460, and U.S. Patent

Application Serial Nos. 10/654,580 and 10/929,295, each of which is hereby incorporated by

reference. At least fifteen additional patent applications have appeqred in the last several
years. See, for example: U.S. Patent No. 5,525,625; WO 98/43960:- WO 99/01421; WO‘
99/01426; WO 00/41505; WO 00/42002; WO 00/42003; WO 00/41994; WO 00/42022; WO
00/42029; WO 00/68201; WO 01/68619; WO 02/06213; WO 03/077914; and WO
03/077855.
SUMMARY OF THE INVENTION

[0008] This invention provides novel heterocyclic compounds, and pharmaceutically
acceptable salts and prodrugs thereof, which are useful in the treatment of hyperproliferative

diseases. It has been found that 6-oxo-1,6-dihydropyridazine and 6-oxo-1,6-dihydropyridine
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Ra RON R7 OlIV [0017] wherein: [0018] Rl is O or
F; [0019] R3is H M, Et, OH MO, EtO, HOCH2CH2O,
woOIROHAQORE) 20-, (S)- 4 WD 2007/ 044084 PCT/ US20P61/08900819108
McCH( OH) CH2O-, (R) - HOCH2CH( OH) CH2O-
confPeh@HAMY! spetifiPsubsitiettsescribe@herein are potelOrhidikrd €2 the MEK
OHS or vwVv , [0020] R7 is nethyl or ethyl, wherein
cnzy@e-d nethyl and ethyl are optionally substituted wth

e or E- ' I an 0022
00030, O RSB rA AR Mook 8 e g G058 sompouna
incloghihg otaatdnyers U nsdtabiolitedl revélvdll @nentiumersr liggtedediters, solvates, and
provi ded_t hat :

Phafris3 Bfendy PRI Crreope doppound e gRermnea s

HOCH2CH2O, then R7 canppt be M or Et; [0024] b) when
RlLis F, RBis I, RO NH.o0and R3 is MO then R7
cannot be Me; [0025] I%:) erHRLRi's F, R8 is Mg, RO is
H and R3 is HOCH2CH2O R7~gannot be M and
[0026] d) when Rl is F [ RO is H and R3 is
cycl opropyl -CH2O, t h&®{ nigt R Me. [0027] In a
further aspect, the present invention provides two
crystalline forms of a conmpound of Fornmula XI H HO -

ONOF H NN, X I

[0010] wherein:
[0011] R'isCl orF;
[0012] R’ is H, Me, Et, OH, MeO-, EtO-, HOCH,CH,0-, HOCH;C(Me),0-, (S)-
MeCH(OH)CH,0-, (R)-HOCH,CH(OH)CH,0-, cyclopropyl-CH,0-, HOCH,CH,-,
HO RN

\/\f S éf, HO\><§“°,HO oH Sg,/o\/\f,orv/\f;
[0013] R’ is cyclopropyl-CHy- or C;-Cy alkyl, wherein said alkyl is optionally
substituted with one or more F;
[0014] R%is Br, I or SMe; and
[0015] R’ is CHs, CH,F, CHF,, CF;, F or Cl.
[0016] Yet another aspect of this invention provides compounds, including tautomers,

metabolites, resolved enantiomers, diastereomers, solvates, and pharmaceutically acceptable

salts thereof, said compound having the Formula IV:

IV
[0017] wherein:
[0018] R'isClorF;
[0019] R’ is H, Me, Et, OH, MeO-, EtO-, HOCH,CH,0-, HOCH,C(Me),0-, (S)-



[0028] wherein the two crystalline forns are
desi gnated as Form 1, 2-(2-fl uoro-4-
WO o@apihesy | am no) - N- ( 2- hydr oxyet hoxy)-1, 5 PCT/US2006/019108
- di net hyl - 6- oxo- 1, 6- di hydropyri di ne-3 - car boxam de
MeCEIOHFOHR0 S (R)-HOCH,CH(OH)CH,0-, cyclopropyl-CH,0-, HOCH,CH,-,
2-(2- f:!_luoro 4-i odophenyl am no) - N- (2- hydr oxyet hoxy)-1,5
HO. - e ®X0- 1, I hydeopyridi ne- 3 - car boxam de.
O\E6g2§] 50 provH@eﬁ>§E ﬁgth f pPeparipg F ¥
and Fornt2 of the conp ormula XI. [00B0Y In a;
urtherpa r V& [
[0026clorrp05| : %ﬁg&%l%l r%rrla?hr?ﬁ, \Eﬁ%@ﬁtl\%@ n%f%:}%cf{;rﬁﬁ £ 8%13101’18.11?’ substituted
vﬁﬂnomﬂmaunﬂSFof t he present invention. [0031] The

i.nventi S s nmet hods of making the
[002H5pou SIS% fﬂ& Fe@g 5 WD 2007/ 044084
[OOZﬂCT/ US2Q06/ 11 %:l-Qﬁ alkylY € lok @N, \M%}gl%] sakcp aﬁ{yf W %}g’tﬁfnally substituted

ct the present i'nvention provid
w1th user orgnbwownpdﬁmdéendﬁf seletted iflowel of SN mvaiedﬂmtc ament

00242y " Eob BRERRT &k EE e TR oo RCHE T B cannor be

Me o®Ett his invention as a nedrcanent for treatnent of a
hyper prolifer atr ve di sorder _or an,inflammto

00241 ndi ¢ 1 Dnvien B! istaRis LabrinFs sih isdvie @i @en BY Fanot be Me:
d t
100257 o P PR 0% A B1 RORPHOAIR R isTSCBECHI0! then R cannot be

Me apdodrug thereof in an anount effectrve to treat sai d

yperprqlifer ve d I n r., aspect t
[()Ozﬁnvent i‘gn lolé% Fa ?r%&uﬁ%l 18 érq?g ’iSn"t))O TCZIZO’ then R’
cann% vanufacture of a nedrcanent for the treatnent of a
yperproliferative disorder or an inflammtory
[002Fondi t i Inma firheB8383pecth tlze Presertenveatipe providdsetwor @getalline forms of a
i des a net hod of producing a producing
COHW§“W§R$F ‘E?g%ry effect in a warm bl ooded ani mal, such
as man, in need of such tweatnment which conprises
admnistering to éﬁ%d/ﬁhb n ef frecti ve anount of a
compound of this invention.] [0034]| In a further
aspect the present inventi o ; ey treating or
preventing an MEK-nedi at ndi & o, conpri sing
admi nistering to a human”or Jani hal i n heed thereof a
phar maceuti cal conposition &nprising a conpound of
the present invention or a X]ﬁharrraceutically
acceptable salt or in vivo Cleavabl e prodrug thereof
in an anount effective to treat or prevent said

ol T BT S S0, U e SO .
iodopMebifla@ifeBIN- Kﬂﬁ%ok?&ﬁ&ﬁ@llti in? 9B i630xd- @%Qﬁﬂlydtgﬁyndme 3-

invention also relates 'to phar maceut | ca conposi ti ons
carbaxhmidei ntidhi FovEK, 2, ch(FflugiordyicsiopkdnyémineeNa@dydroxykthaxy)-1,5-

dimef9 MBI, & Sl Gt ritnm- Q& gAY esent T nvention or

[0029] Also provided are methods of preparing Form 1 and Form 2 of the compound
of Formula XI.
[0030] In a further aspect, the present invention provides compositions that inhibit

MEK comprising one or more compounds of the present invention.

[0031] The invention also provides methods of making the compounds of the present



pharmaceutically acceptabl e prodrugs, pharnmaceutically
active netabolites, or pharnaceutically acceptable
w@ adovm440Ber eof . [ 0037] An additional aspect of P€TES2006/019108
invention is the use of a of the present invention in
inveritiom. preparati on of a nmedi canent for the treatnment or
[OOSﬁ;eveml on of a disease or nedical, condjtion nediated

VEK §ona duiiasinpipesio tedPrpinteinyensiont IPEEy aamstiegaet using the
com Gs Pr&fse frdRhio aQWeqlcsaH{efrlE b Neck T QEBASYCEr me 1ca1 conditions

er. More particul ar i nvention inclu
medlahd blysMEKf Eormmpﬂm dﬂnsﬁn\teh‘eom pnwldes arcompouhé of th1s 1nvent10n as a

o BEEBRH bpbh S SR 2 6 S MR ncBly coniton in
mamhiaf banpmding ¥d@anéidting o 'sﬁ‘id%nﬁfﬁﬁﬁpbne ol Q@?@lorﬂﬂhﬂb ‘BP ﬂ{e present
advant ag;}es and novel features of this invention shal

inveriongsta phermpcauticallyagaceptable isalt ge sradreg thereof i hlatan faoioluot/\sffectwe to

N A N T EE s —"

of thiaventiad i0the dlanufiRtfre bf @WediatpeCiok ieatdadfe@lof AepOProliferative
| earned by the practl ce of the invention. The
dlsorﬁﬁ\%ﬁﬂ&&@éﬂ@ﬂtoﬂh@q #ipBnt i on nay be realized and

[003%]t tai ngg é’i‘urﬁﬁ?@%o §Ith@$>reshﬁ]tsﬂ1(réﬁ%%h@]8{zfdk§§ method of >producmg a

onbi nat’i ons articu
prodlpmnma BEEK uthibitory fedfectinpe weea-bidodedraninii| Sh_iEh BESER] Ahdal of such

THE .FI GURES 039], Th , ich
treatnfing WL FUBP RS AT MR UG AR G R BACUHYE Aifaint Of 2 compound

of this B®&hfiercat i on, illustrate non-lim t| ng enbodi nents of
the present invention, and together wth the
[0034escri gni a)rﬁurﬂ%ravp:ect cbheemlsmtnnvdméwprprmdpi gsatifg ohpreventing an

In.th 0]
MEK, lﬁo(\%{eg ¢ 8%111&8 o) Jnépcr %é e%lp%%ﬁlz% yr?tqﬁué%%]s ul%,’glrrﬁlo%ﬁ’?a thereof
pharffceui@04Sdmpisfiitne cOnphicig a teapbu oFC réseht tiftGention or a

sy ntheS|s of caqnpaqun 96, 100, 101 and 2. [0043]
phanmcguﬁl@ 3 @ﬁ@k&blﬁ sgle auna WP slenwble pr@drqgh@e@yﬁtm@s prgot effective

to tre&yfd{@,? SQ@Q/IEI&}&dlﬁﬂijO%agtlon[ 0044] Figure 4 shows an

nate reaction sc or the synthesis of
[OOSSjon‘pouﬁHE: inddifive tdMpeumdls 4y, furtBelsd uded gdvantdgeshgdywsn aombination

tio chene, for the synthesis of conpounds 119,
Wlth‘ifgﬁrclmﬁ ti‘?ri‘pe"[t’(ﬁ@%lj‘tslzl gure 6 shows a reaction scheme

[0036’10r t hQ‘Iﬁ:MB%iﬁﬁ)hSale r&a@é@@%}%&&ﬁﬁé&l%onﬁ%@ltmw%?thlblt MEK,
igure 7 shows a reaction scheme for the synthesis of

compgisirg cunefecting amioxat ofiadcopg®und selected from of the present invention or

pharmaceutically  acceptable prodrugs, pharmaceutically active metabolites, or
pharmaceutically acceptable salts thereof,

[0037] An additional aspect of the invention is the use of a of the present invention in
the preparation of a medicament for the treatment or prevention of a disease or medical
condition mediated by MEK in a warm-blooded animal, preferably a mammal, more
preferably a human, suffering from such disorder. More particularly, the invention includes
the use of a compound of the invention in the preparation of a medicament for the treatment
or prevention of a hyperproliferative disorder or an inflammatory condition in a mammal.
[0038] Additional advantages and novel features of this invention shall be set forth in

part in the description that follows, and in part will become apparent to those skilled in the art
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[0048] Figure 8 shows a reaction schene for the
synthesis of conmpounds 145 and 146. [0049] Figure 9

WG bens4484 al t ernati ve reaction schene for the BgNUk®E6/619108
of conpound 145. [0050] Figure 10 shows the X-ray

upon PEXeBheatidh f Y tﬁ@ttbmwmgt?%lﬂceftﬁih dﬁomay%c lBaIﬁé’d blyute @ractice of the
4-i odophenyl am n hydr oxyet hoxy

mvenb@nneTthvenf@g@s 91) thg. lavmlepdw bel if‘??é’ZSd anfé a\*@a%éﬂw daeans of the -

1nstnﬁﬁe%8arf’}féc€e Bgﬁcﬂlg e&%@é@%&g\i&ﬂ@ﬁlgﬂ}%ﬁgg)agcllcél[agféfsﬁmtreﬁl out in the

ap eﬂdedcl%mnml 2-(2-fluoro-

Yt mothyt - & SRR DESERIPHIOR SFATRERGURES poxam de

[003%r epar ethAreohfhmithd &%aﬁ%@@%ﬁwﬁ@& inSbipBrafed HePQR2hd form a part of

igure 12 shows the X-ray powder diffraction pattern
the spestfidation, illustpat¢ Rof-liputing embydineoB7gf0he Pgesent invention, and together
CT/ US2006/ 019
with (RS SIS, SRR R delain e Ry Bsiaiep of M igyertions
[0040]di met ylthdFR¥Res1, 6-di hydropyri dine-3 - carboxam de
ﬁr epared according to Exanple 16B. [0053] Figure 13
[0049hows thisux-1 Sélywwméaﬂoa sebemedior Bis spathess af gasmpauad 901

oo (2 g e soeeno oy s s o o0 1o

and 1p2epar ed accordl ng to Exarrpl e 16D [0054] Figure 14
hows the DSC t herno an1f 2 fl yoro-4-
1004310 0pnHgFEA MG (SR ORI DS SIS RherpPaEs 09, 110
and 1911, 6-di hydropyri di ne-3- car boxam de. [0055] Figure 15
shows the DSC t hernmogram for Form 1, 2-(2-fluoro-4-
[0044]odophéfighant sloywshan( Sltdmyate aoaptiomeshemel {05 thii spatthgsis- & empounds

hydr opyri di ne- 3- carboxam de. DETAI LED
109, E’éé%’i%gﬁo\l OF THE | NVENTI ON [0056] The inventive

[0043]0nPOoUrEsyef5 EIAvPE @SR Elbn isEhei @ th@Bghthésiy &fMesBpounds 119, 120
net abolites, resolved enantioners, diastereoners,

and 12§} vat es and phar maceuti cal | y acceptable salts and

[004¢]! odr “Qﬁg&? staE eAJc%%BUs hér{? ‘f&ethler gﬁ{hgﬁ%f% ounds 124 and
yper pro era Ive |seas S n one |c?ec1il

125. the present invention relates to conpounds of the

resent_.i nventjon that .act as i nhi pi tor 005
[004 71 e spFéglﬂrﬁ’Salw a 5FstigR seheme, Ortth% SWE of F?f% d%AZS 129
and 18HOVi des conpounds i ncl udi ng tautoners, rret abolites,
resol ved enantioners, diastereoners, soI vates, and
[0048)har madégure chkhgwsag ceqstiabsehanad for thheyethksis odicempounds 145 and

146 conpound having the Formula I: H

[0049] Figure 9 shows an alternative reaction scheme for the synthesis of compound
145.

[0050] Figure 10 shows the X-ray powder diffraction pattern for Form 2, 2-(2-fluoro-

4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-
carboxamide prepared according to Example 16A, Step 3.

[0051] Figure 11 shows the X-ray powder diffraction pattern for Form 1, 2-(2-fluoro-
4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-ox0-1,6-dihydropyridine-3-
carboxamide prepared according to Example 16A, Step 4.

[0052] Figure 12 shows the X-ray powder diffraction pattern for Form 1, 2-(2-fluoro-
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R&.NOHRL N NR7 NRO RB Ol [0058] wherein:
[0059] Rl is O or F; [0060] R3is H M, Et, OH
wWORO7/044880 , HOCH2CH2O-, HOCH2C( Me) 20-, (S)- PCT/US2006/019108
MeCH( OH) CH2O-, (R) - HOCH2CH( OH) CH2 O,
4-iodopBdngHreiRYy)-N roﬁ@dﬁ%&dlmb@l-&d@oﬂ,Mhyﬁrdﬂ@riﬁine-i%-
OH or [006]1] R7 .is cyclopro - or C1-C4 al kyl,
carbayaEids Prepapdlacording tosExsman! %qu%i y 8 WD 2007/ 044084

CT/ US2 9

[005{]0062] %gg{egl%é’ﬂ’%ls t%ér&é'k‘/@ean% %%g]eﬂ g@%&%,%?'ﬂuom'
4-iodobkeéhyl dtkido)-N-(@rhyGroxye hd&¥)} 1,5 nlimathyk6loadi In@ dihytiupyridine-3-

i nvepntion ovi des ¢ ound i ncl udi ng tautoners,
carb%ma%waégé accgiling L GRRIE 1Rer s, di ast er eomer s,
[00540! vat elslgm%nq4p%6%c%€t ipgt! thﬁ’ﬁl%@ﬂﬁ@bﬁﬁr P%%lnt % 2 (2 fluoro-4-

thereof, "having the Fornula I A
lodophem‘lamHRQﬂN -(2- W@Y@O&ﬂd%ﬁlmﬁbﬂeﬁ QXO [lxﬁecaﬁydrm)yrud;n@-

arb Y [0067] R3is H M, OR MO EtO HOCH2CH2Q,

car %CHZO HOCH2CH2CH2, HO~-~Or HH " HO~\ OH HO _~\
[0053]r [ 006@ku7 1i5S mswls ommeCC&Hem@graﬁil ft okl .1, 2-(2-fluoro-4-

wherein said alkyl is optiona 1\1/
iodophenylamino)-N-(2-hydroxyethoxy)-1,5- dlmet yl-6-0x0-1,6-dihydropyridine-3-

carboxamide.
DETAILED DESCRIPTION OF THE INVENTION

[0056] The inventive compounds of the present invention and tautomers, metabolites,
resolved enantiomers, diastereomers, solvates and pharmaceutically acceptable salts and
prodrugs thereof are useful in the treatment of hyperproliferative diseases. In general, one
aspect the present invention relates to compounds of the present invention that act as MEK
inhibitors.

[0057] More specifically, one aspect of the present invention provides compounds
including tautomers, metabolites, resolved enantiomers, diastereomers, solvates, and

pharmaceutically acceptable salts thereof, said compound having the Formula I:

N_o

RS H R1

. N& N

Fenecy

@]
I

[0058] wherein:
[0059] R'is Clor F;
[0060] R’ is H, Me, Et, OH, MeO-, EtO-, HOCH,CH,0-, HOCH,C(Me),0-, (S)-

MeCH(OH)CH,;0-, (R)-HOCH,CH(OH)CH,0-, cyclopropyl-CH,0-, HOCH,CH,-,

¥ HO. o
H / \>< SH ’/ \/\ﬁsﬂorv/\f;

b b

[0061] R’ is cyclopropyl-CHy- or Ci-C4 alkyl, wherein said alkyl is optionally
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substituted with one or nore F;, [0069] R8 is Br, | or
SMe; and [0070] RO is CH3, CH2F, CHF2, CF3, F or O.
WO 0@70)4080h one enbodi ment in the conpounds of PMOI/IB108€019108
| or AL R7 is cyclopropyl- CH2- or Me. In another
subst@iedGlitlette orffSort ¥; CH3, F or C . [0072] In another
errbodl mept there is a provided a conpound of Formul a
[0062], Rl@B’ZSIWSFMeMnﬂ l 11 NROSVM OIl [0073]

10063 v 3%’7%0??%&%‘5@%3% B6E0s" (oo7a) B3 1ok

[0064]O, kaﬂﬁkﬂﬁbommehﬂﬁntlbwwm&npouhﬂkﬁﬁﬁhﬁﬁg%tomers,
0076]

~\ an [ 0075
meta‘gﬂ gveéfen%ﬂm?ré ‘ialf‘s"ﬂﬁﬂ}mﬁ"g? éOIH%TfthWd @E}B@%@%u%%ﬁlyacceptable
saltsEH&?eoWlh&QKQEHe%nﬁB%IASDeC' fic R3 and R9 groups are
pot ent inhibitors. [0077] Particular novel
conmpounds of the invent on_include any one of the
foll owing: [0078] geN R
4-(2-fluoro-4-(nmethylthi prﬂanyl am no) - N- (2- hydr oxyet h
oxy) - 1- net hyl - 6- N~ |
0x0- 1, 6-di hydr opyri daziNnge--8- i de; [ 0079]
4-(2-fluoro-4-(nmethylthi )pﬁenyl amno) - N- (2- hydr oxyet h
oxy) - 1, 5- di et hyl - 0
6- 0x0- 1, 6- di hydr opyri dazi ney3- carboxam de; [0080]
N- (cycl opropyl met hoxy) - 4- (2-T1 uor o- 4- (et hyl t hi o) pheny
[0063]ami no)wHerbin: di met hyl - 6- oxo- 1, 6-di hydropyridazine-3
- car boxam d 0081]
[00664 (2- f|Iftllgl1IS&?@r met hyl t hi o) phenyl ani no) - N- ( 2- met hoxyet h

[006A%Y) - 1.1 HTRINAH, MeO, EtO, HOCH,CH,0, MeOCH,CH,0, HOCH,CH,CH,,

H 0 HO\><O}LA éH [>/\O)LL‘ i HO\)\/‘L& ,

2 b >

il

OH

o A x o VT
[0068] R” is cyclopropyl-CHy- or C;-C4 alkyl, wherein said alkyl is optionally
substituted with one or more F;
[0069] R%is Br, I or SMe; and
[0070] R’ is CH3, CH,F, CHF,, CF3, F or Cl.
[0071] In one embodiment in the compounds of Formulae I or IA, R is cyclopropyl-
CH,- or Me. In another embodiment, R is CH3, F or CL.
[0072] In another embodiment there is a provided a compound of Formula II
H
re” O F
H
NZ N
I
AN R® SMe
0
II
[0073] or a pharmaceutically acceptable salt thereof wherein:
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6- 0x0-1, 6-di hydropyri dazi ne-3 -carboxam de; [0082]
4-(2-fluoro-4-(nethylthio)phenyl am no) - N-net hoxy-1, 5-d

WO pwtloyd086- oxo- 1, 6- di hydropyri dazi ne-3 - car boRemUS®D6/019108
[ 0083]

[0074]S) - 4- (R* i‘slwM%%O%bwzohmmmzmHmmkﬂwdr 0X
ypropoxy) -1, 5- dlnethyl- oxo 1, 6-dihydropyridazine-3

-ca box Hfide~ /E084]
%’zfluore 2 et h thH@)\ph’sMam
-d| met hyl - 6- oxo- 2, 6- di hydropyrl’da2| ne 3 car boxam de;
[0075]0085] R is H, CH, F or CL
[007éd£ Iogsre Wg;zé,ljzn filo orméa(lﬁgxt%zclg tar}heqc%yl Bgtgtgégtgﬂhe NS %E)sr,lltlon and
specﬂggig)éhd‘ftg%}‘&p%’a{% Utk PR VAR IR ne- 3- car boxam de;

[007'(]5) 5- f Pardewarnovel ddmppuodsief the itvghtidr imphide ayy and ethe Kpllowing:

00781 7Y b SRSB4 ety kit A Cahydip s g dmethyl-6-

oxo-1 @Qﬁﬂ}ﬂdro ridazine- 3-carboxam1de
5-ch Iorop-y4 (2-fluoro-4 (rreth [ thi o?[\ghenyl am no)

[0078)dr oxy et-GoRyyrosd- (In@thhmomhénodarmmér (%bﬁﬁréwlﬂ@é(blsﬁed@ethyl-
6'0X?'§)%r:(ggg(ﬁ%§rgq%-n%g§$ rpRmide; (et hyl t hi o) phenyl ani no) - N-

[008((]2 hy drigxyylepopylinethoxy)-4-(2-fluoro-4- (methylthlo)phenylammo) 1,5-

t hyl - 6- oxo- 1, 6-di hydropyri dazi ne- 3- car boxam de;
dlme‘[}{yb-ggax% 1,6- dlhydropyndazme 3-car oxamﬁie

[oosfpi- I( )2 fl | g@%ﬁu&otﬁphanmﬁibﬁﬂq&mw RIINI®-mdHoRy S SXY R nethyl-

6-ox<ﬁl@x@hﬁdrﬁpmc_taydmeﬁawb@amde 3- car boxam de; and [ 0090]
[008%?6;]% (aéﬁ_{ﬁ-g}dlérl%yég mé(t%?lthlg%lhz:nyﬁargmog |I\Hor oxy-(lng3 tfl}tfl & 2>xo 1,6-

dlhycﬂb%mjne_@-%pox%nﬁdéil hydr opyri dazi ne- 3- car boxam de.
2007/ 044084 PCT/ US2006/ 019108%]%0091] I n anot her

[008Hnbodi rShtt-@rlyosotmsthyilihirapheay tasripeiNd 2diy draymapaxy)-1,5-
dime{ahlyl ﬁaﬁo 1F§ ﬁlplxy(arcﬁlyrldﬂmé\b Na{) ox§g1 R8 O 11l [0092] or

Face acceptabl e sa t t her eof wherein:

[0084[]009 3] ARR-f18o1CH4- QﬁetEyltI{16ﬁﬂiéﬂylzRﬁ1ﬂo$—l [3-diMethyUsCyxo-1,6-
d1hydropyr1d?z_%(e) 3- cl‘:a%%gglz HOCH2GH2, - HO=~0- HeBO -, O

[0085] 5-fluoro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-
methyl-6-o0xo-1,6-dihydropyridazine-3-carboxamide;

[0086] (S)-5-fluoro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-
1-methyl-6-0x0-1,6-dihydropyridazine-3-carboxamide;

[0087] 5-chloro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-
methyl-6-0xo0-1,6-dihydropyridazine-3-carboxamide;

[0088] (S)-5-chloro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-
I-methyl-6-ox0-1,6-dihydropyridazine-3-carboxamide;

[0089] 4-(2-fluoro-4-(methylthio)phenylamino)-N-(3-hydroxypropyl)-1,5-dimethyl-
6-0x0-1,6-dihydropyridazine-3-carboxamide; and

[0090] (S)-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-(methylthio)phenylamino)-1,5-
dimethyl-6-0x0-1,6-dihydropyridazine-3-carboxamide.
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HO O- CH >~0' HO 1-~° OH HO _~\ or [0095] R8 is Br or
I; and [0096] RO is CH3, F, d or Br. [0097]
w@eoopowess of Fornula |11 where there is a nmetpbgi/US2006/019108
substituent at the NI position and specific RlL, R3 R8
[009HNnd RO Ignaupser anbodigkteitheipiotded atcompouh OO rmula III:
Particul ar novel conpounds of the invention include
any one of the foll ovvk,'ng o [0099]
5- br ono- 4- (4- br omoR2~f T ophenyRani no) - N- (cycl opr opyl
met hoxy) - 1- net hyl - 6- oxd- 1, g di hydropyri dazi ne- 3
- car boxam de; [00100] N®
4-(2-fl uoro-4- |odophe§yla i
- di net hyl - 6- oxo-
[00101]
(R) - N-(2 3-Di hydroxyproy?oxy) 4-(2-fluoro-4-iodophenyl a
m no) -1, 5- 01
di nmet hyI - 6- 0x0- 1, 6-di hydr opyri dazi ne- 3- car boxam de;
[0092] 00102]0r a pharmaceutlcally acceptable salt thereof wherein:

(2 f QL 4 odophenyl am no) - N- net hoxy- 1, 5- di et hyl -
[00932 %gl %:/’dr opyri dazi ne-3 -carboxam de; [00103]
[0094)+ ( cyclfdﬂﬁ o MeyEVIBO XD, (21,0, Uen0i¥cHIORR f}war@@HQ 0) -

1, 5-di net hyl - 6- oxo-1, 6- dlhydrop r|da2|ne-

HO d 04
\(/g)%ﬁ@)((gmf nggz%—{?zozjophenyl ?mno) N-(2 Q*Xi‘ypr ormy/K)z
h B

-1, 5t di met hyl - 6 oxo-1, ydropyrlda2|ne 3

2- hydr oxyet hoxy)-1,5
Fazpe- 3- car boxam de;

o&r boxam de; [00105]
Ho\4/l(é-‘s?1 chl or o- 71 odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1,
5- di met h{f - 6- oxo- %, 6-di hydropyri dazi ne- 3- car boxami de;

[009531 WO agqgggggpgﬁd PCT/ US2006/ 019108 [ 00106]
- -chI or 6- 4- i odophenyl ani no) - N- ( 2- hydr oxypr opoxy

[0096) - 1, 5 J{ neChiy] E,&1 or Br.

o0, A R SR L 55, R b3 B0 a e
positidn dﬁd‘%ﬁebﬁﬁ'e 165 RXR% add R? didupd RO MIER entdbigds Poxam de;
[00985 S) - 4- ](me&maowl chmpp s feainyvensionNrglpdedgrgraneyos theplolowing:
100990) o K OBPIEmor 2 oropheglapigg ) N yloprapplghons)I-
methyd-6(dbedat ,6ribh RirbpyuiiagipnbSrdrieskamide; 1, 5- di net hyI 6- 0x0-1, 6
[0010pf) - s 20 SaRRGR MR - RS ORIl g oxo-
1,6- dlﬁg&a%g%r)l((garznﬁle ﬁb%&%ld@ 0xo0-1, 6-di hydropyridazine-3

[00101] (R)-N- (2 3-Dihydroxypropoxy)-4-(2-fluoro-4-iodophenylamino)-1,5-
dimethyl-6-0x0-1,6-dihydropyridazine-3-carboxamide;

[00102] 4-(2-fluoro-4-iodophenylamino)-N-methoxy-1,5-dimethyl-6-oxo-1,6-~
dihydropyridazine-3-carboxamide;

[00103] N-(cyclopropylmethoxy)-4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-
0x0-1,6-dihydropyridazine-3-carboxamide;

[00104] (8)-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-
0x0-1,6-dihydropyridazine-3-carboxamide;

[00105] 4-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0xo-
1,6-dihydropyridazine-3-carboxamide;
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[001111
4- (4- brono- 2-fl uor ophenyl am no) - N- (1- hydr oxy- 2- net hyl p
WO oEan4@sy| oxy) - PCT/US2006/019108
1, 5-di et hyl - 6- oxo- 1, 6- di hydr opyri dazi ne-3
[00106}ar box@dde;chi6-Ulidllophehtahint)no-(Z-hy adaphepytpil, sidimethyl-6-
1, 5-di net hyl - 6- oxo- 1, 6-di hydropyri dazi ne- 3-
oxo-]O@dgwgmy@égm{l@@fggpxamMe;

o014~ D" 2PoRnd HORRRISBMARLRIN B b ISE A7 S BHRENR-6-oxo-

1,6-ddwdrobyftidatiihg8+catbpradaiei ne- 3- car boxani de; [00114]

- (2-fl yoro-4-iod nyl am no) - , B-trinethyl-6-0x0-1
l0010,43é5 di r@?rf*a(é?hf?lag- --ﬂ@@%ﬁ%‘é&&ﬁ-ﬁ@&y@wmgpoxw-%-dlmethyl-
6_0X(N1,@cddﬁydgggﬁm&fﬁ@ghydr%ﬁhﬁgg;fI uor o- 4-i odophenyl am no) - 1

, 5-di met’hyl - 6- oxo-
[00109] 6- di HGi-broyo-2Aazprephdrytamino)dsi- deetfyd 640} 1,6-dihydropyridazine-

-(2-.f.1 . uor o- 4-i odophenyl am no) - N- ( 3- hydr oxypropyl )-1,5
3'°ar€(8?(aﬂﬂfl?iyl - 6- oxo0- 1, 6-di hydropyri dazi ne- 3- car boxam de;
001109011 7](R)-4-(4-bromo-2-fluorophenylamino)-N-(2,3-dihydroxypropoxy)-1,5-

[. 5()?fl uor(o-)4-(_ 2-f 1l uar o-,4-?odc}),pheny)l arr(l no) - (Zy%yglr g)Zyet
dimethghk(roxe-lntrdyrropyridszanet 3-catbgxamideopyr i dazi ne- 3

ar bo de; .
L e GBI R B o
1,5-dohhetleglFgrbx &1 Oxdihsldr6pyritlabind+3o@yboxdarideie- 3- car boxani de;

0119 . . . . Cy .
[0011R] (2, 3]-4a€2ﬁ9mr8x4y1,9fieﬂgﬂnylﬁmne@:#=$-Gape¢hﬁl:§-sa%-dkﬁeﬂlyr/%rﬁpwééazmeﬁ-
carboxampledi Met hyl - 6- oxo-1, 6-di hydropyridazine-3

- car boxami de; [00120]

[00113] chl orde¢d4bromot-loprepherybahniph)e hflvand-Ne(2-Iydf @xlestirg)c y-enethyl-6-

h - 1- nethyl - 6- :
oo- SR RHO A S5PTOREMING: 5. car boxani de; [ 00121]
[0011U4P) - 5- mh{mﬂ&mé#(-i%dé%;ﬂ&&l‘anﬂndfwﬂ FeimydtRyTaego-Net 2- hydr o

. Xypropoxy)-1- methyl-6-o0xo-1, 6-di hydropyridazine-3
dlhydrwﬂ@é&laﬁﬁcr@,rb%m}ﬁm

chl ong-4- ( 2- -A-i ] -~ et hyl - 6-
100113} ° ¢ © Wi Bot MBS o RARERY R S [ e tysoxo-
1,6-didhiy teppy odarined B abexadnicday boxam de; [ 00123]

(00118 v o iddahippioghens tating) R hyaoxy propy -1, -clmethy-b-oxo-
1,6-dis @%ﬁé,ﬁd&i&i_mé%%jdgazi ne- 3- car boxam de; [00124]
(%) -N- (2, 3-di hydroxypropyl)-4-(2-fl uoro-4-i odophenyl am
[0011i7h0) - 1,55 Hehirpek@yflude-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-
_lo(g A 1d6- di.hydr o éri dazi .ne- 3- car boxam de; and [00125]
0X0-46 §lh§]&oll?%? ! f ‘?‘ri?-oﬁarlﬂ 8r oxypr opyl ) - 4- (2-f | uor o- 4-i od
[00118Pheny|43('2‘_-ﬂ11@9ro-h=ioﬂ@§ﬁéﬁ%la§rh§@§w¥2-h§d1@b<?é’cﬂyl§lﬂy5-dﬁi§e¥h}ﬂf61&(o-1,6-
. -carboxam de. [00126] Particul ar novel conpounds of
dihydgqpyridpgiserBicgrboxpmisie; ncl ude the fol | owing conpounds:

[00119] N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6~

0x0-1,6-dihydropyridazine-3-carboxamide;

[00120] 5-chloro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-
oxo0-1,6-dihydropyridazine-3-carboxamide;

[00121] (S)-5-chloro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-
methyl-6-oxo0-1,6-dihydropyridazine-3-carboxamide;

[00122] 5-chloro-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,6-
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00127
El- (4- b]r ono- 2- f | uor ophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1,
WG 2@ 0etoBy | - 6- oxo- 1, 6-di hydr opyri dazi ne- 3- car PORER100€019108
and [00128]
d1hyc(r@yrpdaéﬂaemm@o>&ﬁia¢;or ophenyl am no) - N- ( 2- hydr oxypr opox

- di 6-
100125 - 1 6o Ry o3y Fibdo R an @ dleretd-iodarbengipming)-1-methy -
-oxc?f‘@it&lg?dréﬁﬁ?(&tzm%% L hbSahlyENt i on provi des conpounds,

I nclu tautonmers, netabolites, resolved
[0012dhant i dﬂmg ﬁ—ddg’dmxgpmpyb 4-Eeflvadesiodapltbnylamino)-1,5-dimethyl-6-

% tmaceut.ical |l )g salts thereof, said
oxo-; 'ﬁH&ﬁFFH’YHQ%ﬂ@ REP I’%Pq V- H RRNOHRL NR9 N,
[001238 (@&g%hg{ram-@]i d{ﬂ}%ﬁ%&gﬂroﬂ&goﬂ%lhuﬁlo-df o héi{&lalﬁnno) 1-

methmtp@@(l rébc}lhmdmpyrs}azmvbm 0HAO |

[0014{1@3/ {_W_e%g_' (1 O_%CH% CGPR g{foﬁg n%%ﬂw%g{dﬁ 1|’he following

compotiedsei N sai d net hyI and et hyl are optional l'y
substituted with one or nore 00134] R8 is Br

[00123)- o fu(4- o9 mes3-fingropBeny] almpobhl Ikgroxyethasy)-&;- dimethyl-6-oxo-
: B ontd onal |y substltuted with one

1,6 dﬁ@ﬁ{@?@dé@%ﬁ%?hﬁg%ﬂﬁglﬁdﬁt ly selected fromF or CN,

[00128} ovi de&8)-tHAibrowes2-fluBopenPladind)AdqBydroxypropoxy)-1,5-dimethyl-6-

ﬂ 32006/ 01913 [000136] a) RLis F, R8 is Br, RO is
oxo-up-dilpydroRyriazing-f1atboR@IKE: £t t hen R3 cannot be
[0012.:?{%13I 2C @@an&t@ lactb))ftﬁs 1riv§nt’1:on ﬁ‘%vid%s &omﬁ@.uid 1hk;lu@ﬁl§ tautomers,
i's @) 7/ cannot be M,
metatR@itgss rwelvemnmildmera rcuasRseqrserm@lmdz Gnd uohmmaléé'utmalhm @tceptable

d 9 R8 Br, RO H, d
salts %gre'gg Sa(}an éﬁ ‘](lfll-%% %H’éﬂlaéy canlngt [Je l\/bl. S[ 001?18]

In one enbodi ment in tHe conmpounds of Formulae IV, R9
is H M, Et, d or _\

[00130] - wherein:
[00131] R'isClorF;
[00132] R’ is H, Me, Et, OH, MeO-, EtO-, HOCH,CH,0-, HOCH,C(Me),0-, (S)-

MeCH(OH)CH,0-, (R)-HOCH,CH(OH)CH,O0-, cyclopropyl-CH,0-, HOCH,CH,-,

HO_~
HO_~ T HO Y
- ¥ /5 ’ HO\><5§ , = ’ /O\/\sg or V/\f :

E OH
[00133] R’ is methyl or ethyl, wherein said methyl and ethyl are optionally substituted
with one or more F;
[00134] R®is Br, I or SMe; and
[00135] R’ is H, C;-C4 alkyl, Cl or CN, wherein said alkyl is optionally substituted

with one or more groups independently selected from F or CN, provided that when:
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CN. [00141] In one enbodi nent the conpounds accordi ng
to the invention have the Formula V: H I R3NO FH
woRooRoResEMe OV [00142] or a pharmaceuti cal PGT/US2006/019108
acceptable salt thereof wherein: [00143] R3 is
[0013@CHZCM30R6 fis FSRS N Bl RHICH2 6hd &M ds [eﬂﬂélr% Rt ﬁwh' R cannot be
or C, provi ded that when R is F, R8s SMe,
HOCHQCHSOCI and R7 is Me, then R3 cannot be HOCH2CH20

0145] d ok ¥ O
00130 %q%ﬁ%%ﬁm%ﬁ‘ PRt MR el S E
[00118(])0146]0) PR si & %@ Mo Relis epmaﬁ@sH@‘CHzmzmmmb@nnot be Me:

i nclude any one of the follow ng: [00147]
and 5. (2 f| yor o- 4- (et hyl t hi o) phenyl ani no) - N- ( 2- hydr oxyet h

y)-1- h 8 N 7
O R gy it Re S K i yslopryrgly O then R cannot be
Me. (S)- 2. (2 fI uor o- 4- (et hyl t hi o) phenyl am no) - N- ( 2- hydr ox

ropo
[001%’-&) 0X0- é’n& ﬁ@ﬁ&%‘b‘iﬁ fhr‘?é;oglpeﬁ?%o%falzrﬂrﬂléﬂae[WO&Qf H, Me, Et, Cl or
CN’2 (2 fluoro (nethylthlo)phenylan1no) N- (2- hydr oxyeth
y) -1, 5-di met hyl -
[0014él oxo- 1n g ﬁ%@@wm dhesompewndsosenerding tpothesnivention have the
Formi®v:2- (2-f1 uoro-4- (met hyl t hi o) phenyl ani no) - N- (2- hydr ox
ypropoxy) -1, 5-
di met hyl - 6- oxo- 1, 6- dHhydr opyri di ne- 3- car boxamn de; 14
WD 2007/ 044084 PCT/UﬁZOOQ{OlQlOS [ 00151]
5-fluoro-2-(2-fl umeo- nethyItM|o)phenyIan1no) N-(2-h
ydr oxyet hoxy) - 1-
nmet hyl - 6- oxo- 1, 6-di h
[ 00152]
(S)-5-fluoro-2-(2-Hetu
(2- hydroxypropoxy)
1- et hyl - 6- oxo- 1, 6- di h§dr opyri di ne- 3- car boxani de; and
[ 00153]
(S)-5-ch|oro-2-(2-f|uoro-4-?%ethylthio)phenylanino)-N—
[00142P- hy doox pharoposutically acceptable salt thereof wherein:

- car boxam de;

Na( Bj,@) phenyl ani no) - N-

[00143] R® is HOCH,CH,0 or (S)-MeCH(OH)CH,0; and

[00144] R’ is H, CHj, F or Cl, provided that when R' is F, R® is SMe, R’ is CI, and R’
is Me, then R? cannot be HOCH,CH,0.

[00145] Compounds of Formula V where R® is HOCH,CH,O or (S)-MeCH(OH)CH,O
are potent MEK inhibitors.

[00146] Particular novel compounds of the invention include any one of the following:
[00147] 2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-
oxo0-1,6-dihydropyridine-3-carboxamide;

[00148] (5)-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1-methyl-
6-0x0-1,6-dihydropyridine-3-carboxamide;

[00149] 2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-
6-0x0-1,6-dihydropyridine-3-carboxamide;

[00150] (8)-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1,5-

dimethyl-6-0x0-1,6-dihydropyridine-3-carboxamide;
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1- met hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3- car boxam de.
[ 00154] I n one enbodi nent the conmpounds according to
wo b@7iompent i on have the Fornula VI: H | R3' PCTURDOH19108
N RO I NI OVl [00155] or a pharmaceutically
[00151¢ cept abphlgoad-[2- ﬂh@xﬁﬁﬂ(metﬁﬂﬂﬁ@)pﬁenylﬁrﬁﬁlbﬁ-ﬂ 8.F_3|)ﬂydr§x hdXfy)-1-
F, [00157]. R3 is_ H HOCH2CH20O or (S)-MCH and
meth{’]O@PS@’]l hydropyrigipe-3aghoxamide; 00159] Corrpounds of

00T AL b, e B SRR o

-meﬂ@[}ﬁaﬂb CoajhydrugsridineBocarbib:aniitie; windrein RL is F, R3 is

woﬁéﬁ%ﬂuﬁgg sl oo s i Lo BB Bt pgpropoy)-

- LedVE bitors. [00162]
meﬁ@%’éﬁ%@ Iﬁx:or%uyﬁgin\%/@ (\:/\,her &hgaéRl is F, RBis

[00154pCcH2 CHir pnearobpdinient Vhe dompauydst emordhEg( tonHiebinventicandave the
Formuis&]dhas good solubility. As used herein, the term
ga solubility" referstoaconpoundthat has a
solubility of greaterHthan 50 g/nlL, for exanple a
solubility of about SQJ to 270 .xg/ nmL as determ ned by
t he nethod of Exanpg® C 0163] rParticul ar novel
conmpounds of Fornula VI [ [ [
i ncl ude any one of t

[ 00164]

- hydr oxyet hoxy) - 1-m
et hyI 6- 0X0- 1 6- di 3 ar boxam de; 15
VD 2007/ 044084 PCT/ US20d67 019108 [ 00165]

(S)-2-(2-chl oro-4-i odopRenyl am no) - N- ( 2- hydr oxypr opoxy
) - 1- net hyl - 6- oxo- 1, 6-di hyd{,i)pyr i di ne- 3-car boxam de;

[00155] or a pharmaceutically acceptable salt thereof, wherein:

[00156] R'is ClorF;

[00157] R’ is H, HOCH,CH,O or (S)-MeCH(OH)CH,0; and

[00158] R’is H, Me, F or CL.

[00159] Compounds of Formula VI wherein R! is Cl, R® is HOCH,CH,O or (S)-
MeCH(OH)CH,0, and R’ is H are potent MEK inhibitors.

[00160] Compounds of Formula VI wherein R! is F, R® is H and R’ is Me are potent
MEK inhibitors.

[00161] Compounds of Formula VI where R® s HOCH,CH,0, or (S)-
MeCH(OH)CH,O are potent MEK inhibitors.

[00162] Compound of Formula VI wherein R' is F, R? is HOCH,CH,O, and R’ is Me

is a potent MEK inhibitor and also has good solubility. As used herein, the term "good
solubility" refers to a compound that has a solubility of greater than 50 pg/mL, for example a
solubility of about 50 to 270 pg/mL as determined by the method of Example C.

[00163] Particular novel compounds of Formula VI according to the invention include
any one of the following:

[00164] 2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-0x0-1,6-
dihydropyridine-3-carboxamide;
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[ 00166]
2-(2-fluoro-4-iodophenyl am no) - 1, 5-di net hyl - 6- oxo-1, 6-
waledoyasopyri di ne- 3- car boxam de; [00167] PCT/US2006/019108
2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) - 1- m
[001@5(]) B>1/ |6éG(SMC(:’ZJchl&o—ﬂoﬁ&(ﬂfeﬁmﬁﬁﬂhﬁb)Q@-(@-hﬁjdifoh?fﬁ@ﬁb)@@#1-methy1-6-oxo—

1a6'dg®ﬁf%¥(i§hﬁf%@ﬁrrb07@mié@ophe_nyI ami no) - N- (2- hydr oxypr opoxy
[0011?68 0 ! i é]@fﬁﬁhérgiégi%%bpﬂen9Ia%iH3)gf SRLEANE:309%- 3898 dine-3-
carbok@inide: ( 2- f | uor o- 4-i odophenyl am no) - N- ( 2- hydr oxypr opoxy

00165 0" 3. ﬁé—gﬁ?ﬁ%kEfgiﬂdpalil%laglie@r%&%éwﬁﬁ&ye@emhb}nethyl-6-0x0-1,6-

dihycﬁg;!ﬁrd%th'-%%éxérﬁﬂephen_y' am no) - N- (2- hydr oxyet hoxy) -1, 5
- di'met hyl - 6- oxo- 1, 6-di hydropyri di ne- 3- car boxam de;

[00148)0171](S)-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-
l,6-dﬁ1é'§€;%p§/g§8ﬁ§%%(i€ﬁr{3ga%igé;4_ i odophenyl ami no) - N- ( 2- hydr oxyet
0016%10- 1, GSip iy dnepy-aiiel - Hedrok -1,5-di -6-
[ 6(”é) - 2- gz?c_ﬂ?zor%- ilg%d%%ﬁlzyr}glﬁgﬁgﬁg)m- @rg_%?%ﬁ%ﬂg})/éﬁoglg;?hyl 6
oxo-1,6-dihydeipyieingt 3-garboxamide;

o- 1, j 0 I di -.car e, 1.7 .
001”57 et P AIap P SR a2 e o
1,6-diyproppriding-3tearboxamide;

t hyl - 6- gxo- 1, 6-di hydr opyri di ne- 3- car hoxani de;
[001 ’ﬁg 0 1¥ 4] 5-chqoro-Z-(2—ﬂuoro¥4-1od%%henylam1no)—N-(2—hydroxyethoxy)- 1-methyl-6-

oxo-lﬁG-ﬁi gﬁ@-yg?%gfj_%dfggﬂhﬁdé;odophenyI am no) - N- (2- hydr oxyet
oxyJ-1-me - 6-
[00172% oy 1, 68}}2NQZthhpty#'riddmeﬁylamh@%(ﬁ-hgdroanﬂop@@l:d53 -dimethyl-6-
=5-1luaro-2-(2-fl uoro-4-iodophenyl am no) - N-(2- hydro
oxo-])((éb}hgsw%lglfgéféam%a? ‘ieéxo- I1 6Pdi hzdr opyri) di n(e- 3 d
[00173¢ar nggjﬁsxéﬁlorwqmﬁ]oré-a-i@whe 1 Eﬁagdu@ﬁydlbkaﬁg@pé%g)-l-
e i s F,

af@l
provi a conpound of Formula VI whére Rl
methylss-piehipchpropyridime3icerhesemide; or a pharmaceutical ly

cept ab a by gof 7] S\ Mas found that a. oo
1001735 000 RS B RO oo - iR g B IFH i1 -6
oxo- D@-dihly @kbpyafline Bncaebdxainide) ahsho crystal line forns,

reinafter designated as Form1, 2-(2-

00178 o1 0 L85 g 3 ATy daP I O a9 syPropoxy)-1-
thyl-620H- TBL Y rBp et 3 SaboRygdiagpyr i di ne-3 16 WO

me %100%/ 04’4084§, 5%@%%%%%9%%&9 car boxam de and Form 2,

[00178] ( 2- f lnenathet-dnduhdpher yhearerisopviNed 2-chmgomd/ef Foomy)a ¥ Ghere R

is F, R? is HOCH,CH,0, and R’ is methyl, or a pharmaceutically acceptable salt thereof.

[00177] It was found that a compound of Formula XI
HO N0
~""o” F
H
N
)& (L
~ !
0
XI
[00178] can exist in two crystalline forms, hereinafter designated as Form 1, 2-(2-

fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-
16



di met hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxam de and

that Form 2 can be converted into Form 1. [00179]
weawploensof the particular crystalline forns 0PCT/N82006/019108

conmpound of Forrmula XI were analyzed using a

carbox@miien ahhdn Fofm X—Bayz-@Msfo-ﬂd‘d&)bﬁ&iyieeﬁnamL%%gﬂy@mthoxy)-1 ,5-
g ed in

Differential Scanning Calorinetry as descri

dimethykfixes! . d-€ihydrmpytidme-I-cobaomignend that Hosms? gee detdeaverted into
Fo tﬂe present invention relates to a crystalline form of
" e conpound of Formula X, the degree of

[00179]yst al $anplésy oBthedeirisularn@dstiliinX-fomys ebdasompound of Formula XI
diffraction data . is, conveniently greater. than about

were @@q@rz%pgn% @rﬁpgmi%i(omyofg}(g%&yel}owmlpig@wion ag@byosis and Differential
] ) nore preferably

Scan%?gggﬁ%%ﬁsgggﬁbeggﬁf X?‘ﬁg@%i@@%g%. ng to a further

[001808 pect Wherhtisi statehthatthe tpnesert insegioavelded taa crystalline form of the
crystallLine, f of , a conpoun f. Fornula Xl

compgyht edntority, X Thh P b eBGHATS o5 qeiTttsgy By Jray powder

diffracREPBNE Ny ¢ARERent e Pitdh Q¥R 09K Yl ord conveniently greater than about
5-di met hyl - 6- oxo-"1" 6- di hydropyri di'ne-3 car boxairide.

80%,[roefeebly gewer thamgbaw 98%F andihere pasipwbly greatehiban abaw 05 bn

00T, R BEHRIFS Frbh T phFRP e REBAHRS st

form 2f(2cdinpouiret 8f Formula XI substantially in the form of Form 2, 2-(2-fluoro-4-
) i odophenyl am no) - N- ( 2- hgdr oxyet hoxy) - 1, 5-di net hyl| - 6- ox
iodoRSo1; B IO P YN - | e s ado- | S omsHidine--
carbo%%?fgféund of Formula XI in the formof Form 2,

-(2-Tl uoro-4- iodophenyl am no) - N-(2-hydroxyet hoxy) -1,
[00182] di netAxgcording e Kinfheati dspebt opyid chivaticar theser isravitletba crystalline

form (i bepinst i, it o5 Seede i do 4R 6 ot agmad, 2-2-fluoro-4-
iodop?ab@ﬂamﬁm;m@dhﬁd%@yeﬂﬁﬁ@w sﬁ-algaeusy@-cﬁwi,Bedihﬁgaggidi&f-s-

€ invention there is provided” the conpoun
carboRamidgl a XI in the formof Form 2,

< (2-flyaro-4-i odop | am -N-(2- ~hydr gxyet haxy)-
00153 ¢ 8 SomtpodeCRY Bl B i 1 S oK Bl 2-fuoro-4-
iodophagyliifoXN-yhydibkfetiaskly)-05-diadetig16-hav 1, 6dlihydropyridine-3-

characterizing peaks on the 2 theta (0) scale at about
carbogamgide 12s ghe X4ay diffiaetiaropater hoisg pharpeeizingpgaks on the 2 theta (6)

- (2= - 45 L odophenyl am -N-(2-h oxyethoxy)-1. 5 .
seale 3 otk L0 PR G B s B Wt grovidea
the cdigoudr&yFoghinfifa ML in e foath (€ Parm 2 Ps@afidrald-pdasheni@mino)-N-(2-

in Figure 10 hereinafter having characterizing geaks
hydropcgethexe-b5-dHaethylc@pxod dndliBydrapyrigisers-caphoxpmade | das the  Xeray
. . ' 17 [ 044 0064

S Ty 1 GONT DO T RCRURASR2 . 16
and 1Rl ative Intensity 9.54 VS 23.78 VS

[00184] The Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide has the X-ray diffraction pattern
substantially as shown in Figure 10 hereinafter having characterizing peaks [on the 2 theta (0)

scale] at about the positions shown in Table A.
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10.24 S 24.54 S 12.62 VS 25.13 VS 13.86 S 25.60 S
14.67 VS 27.95 S 15.65 S 28.72 VS 16.62 S 29.19 S
WA 2001548829, 67 S 17.36 S 30.40 S 17.54 S 30. BEI/US006/019108
17.86 VS 31.44 S 18.72 S 31.75 VS 19.00 S 32.39 S
TabldR- 63 VS 33.48 S 20.04 S 33.77 VS 20.47 VS 34.94 S
22.02 VS 36.20 S 22.40 S 38 70 S 22 97 VS 39 62 M

12\80 SHetyS [ q Oliaﬁpvé' hetensitypound Tofo thetarul a| Melative Ingensity

2_(2_F
Z

of—For IIIJ. z— 1T 1T o044~
%S%)henyl am no) NE( 2- hydn oxyet %)@) -1, 5¢di net hy? 6- ox

-11;2(71 di hydropyri dg ne-3- ¢ar boxagkge has|the X-rqay
diffraction pattern having characterizing peaks on the

Zlﬂkﬁéta (0)| scal ¥Sat abo(it 9.225A3 13. 0, AccorHSng to

doenaoaot

U TITT oMNTUL G‘ LIIC ;IIVCIILI IICI C S IJI UVl cu
tﬂélgléorrpourd of Fornmula X| in t %‘6Porm of Form T,

Z2-1a%7t Tuor g- 4-1 odgghenyl am no) - B 68- hydr oxyet h@xy) -
1, 5-di met hyl - 6- 0xo-1, 6-di hydropyri di ne- 3t carboxam de

hd$.6he X-rlay dif$racti o patté8 ﬁ2havi ng VS
ochbhararnt o e o~ nlra A 1 + la +
eharacterizng—pegks—on—the—2—t scare—aig apout
9.15;6‘213. 0, | 18.3, 21.0 and 21. 72512 2007/ 044084

PG%/1YS2006/{019108 g [ 00186] The hogm 1, S
2-(2-fluorg-4-i odophenyl am no) - N- (2- hvdr xvet hoxy)-1 5

- 1di3¢et hyl -|6- oxo- 1S 6- di hydropyrBQtﬂﬂe 3- cqur boxamS’de has

tH‘?Sﬁ t-ay ;ilffract‘ of—patiern Rg@?t atrttatty a:»v§||UW||
| or d }

Fi'gure 12" hereinafter ng characterr zi ng

pgalgs, [on tfhe 2 tketa (0) scal ¢] 44t about the g

positions dhown in Table Table B
18.72 S 31.75 VS
19.00 S 32.39 S
19.63 VS 33.48 S
20.04 S 33.77 A
20.47 VS 34.94 S
22.02 VS 36.20 S
22.40 S 38.70 S
22.97 VS 39.62 M
23.54 VS
[00185] The compound of Formula XI in the form of Form 1, 2-(2-fluoro-4-

iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxamide has the X-ray diffraction pattern having characterizing peaks on the 2 theta ()
scale at about 9.2 and 13.0. According to a further aspect of the invention there is provided
the compound of Formula XI in the form of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxamide has the X-ray
diffraction pattern having characterizing peaks on the 2 theta (8) scale at about 9.2, 13.0,
18.3,21.0 and 21.7.
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Two theta Relative Intensity Two theta Rel ative
Intensity 2.29 M25.86 M 2.44 M26.32 M 9.24 S
WQ@7000844084 10. 25 S 27.49 M 13.01 S 28.17 S 14p@BUN006/019108
28.61 S 17.17 M29.20 M 17.70 M30.65 S 18.30 S
.15 19 M132. - -1 F ﬁo - X -1.5-
0188 50 W21 98" S 36, B M52 VoM ae 5 M. 23,0, M o)
dimetd§]-Goxv 1,6-gihydrapyddingB-earbaxannide shag. thg MK-r@p. diffigetion  pattern

38. 71 S .25. 58 .M 39..78 0018 . ti . ab
substEia s 8 shEF B e 1 e RSP 9 gl 4 g e 2
theta [BYsc8XatibbuSBEBodBEAsARbIvh Y Table®endi ng upon the

nmeasurenent conditions used. Accordingly, in Tables A

and B and as quoted hereinafter, relative intensities
Tabl %e not stated nunerically. Rather, the foll ow ng
alf2finitions for intensity are used: 19 WD 2007/ 044084

0 /thie2 006/ ORAAGETe Idfelatyd] | Ve Twy @ieed t Y Patdlaiid ifensity
25-100 VS (lvery straong) 0-25 S (strong 3-10 M
(n%@?mgn) | 1- S"W (A\M_ak)w [00188] %Sﬁeli n t e rel aM ve
L)Iaggzgilnlsl cFreglszr gjivvl th vari abI-Eeé'é?imt IsI 1 ﬂét)llgg] N}[:i gure
I3 shows the X-rays powder [diffragpgon pajtern far Form
1, 2-(2-flyoro-

10.25 S 27.49 M

13.01 S 28.17 S

14.85 M 28.61 S

17.17 M 29.20 M

17.70 M 30.65 S

18.30 S 32.15 M

19.47 M 32.61 M

20.35 VS 34.26 M

20.98 M 34.90 M

21.69 S 35.51 M

22.14 M 35.94 M

23.02 M 36.74 M

23.70 M 37.71 M

24.15 S 38.20 M

25.15 S 38.71 S

25.58 M 39.78 M

[00187] As mentioned above, the intensities of the peaks in the XRPD diffractogram

may exhibit some variability, depending upon the measurement conditions used.
Accordingly, in Tables A and B and as quoted hereinafter, relative intensities are not stated

numerically. Rather, the following definitions for intensity are used:
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4-1i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6-
oxo0- 1, 6-di hydr opyri di ne- 3- carboxam de prepared

waewandiosy to Exanpl e 16D. [00190] As will be BPCEHE2006/019108
some of the nore mnor peaks present in the X-ray

diffraction pa%tgagtlwhﬁbﬂgi;y_es 10 perididiohave been

omtted fromTa [ 00191 The conpound of

Formula X1 in the fB3rHbf Form 2VS ey skpr®r o- 4-

i odophenyl am no) - N- ydr oxyet hox

- di net hyl - 6- oxo- 1, ég'gghydr opyri di ni %j g§car boxam de

has an X-ray diffragi®n pattern MJ@ﬁécHum} ally as

shown in Figure 10. £00192] The cogpé) of Formul a Xl

in the formof Form &3 2-(2-f1 uor oW4(weak)

I odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6- ox

0-1, 6-di hydropyri di ne-3- carboxam de has an X-ray
[00188]f f r acwhereinpﬁ)btle}ativs ubehsities adel geraved sfawnXiray Mifftacesn patterns

11 .or 0 93] In the precedi ng paragraphs
meaSH’@Fll‘W}h ’(ahgsi‘sray powder diffraction peaks for the

[0012?9])’3t al Fl@ﬁl@ 1f3°§h6ﬁfs @he X-ray powder dlffractlon pattern for Form 1, 2 2-fluoro-
2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) -

4- lodoulilmtamyno) 8- (Qﬁb’dnowﬁ‘«@phy)d} o b@b’h@-ozodaﬁ-dﬁbwmpd@dlne 3-

cardepfids oo o Rl o SIEAD. |17 U0 o care chat

[00190)e pr e&s sAllpbSi dléaw soie PefaklE (ior€. minde peaReipré@dnt in the X-ray
2-theta avg#e val ues) shoul d not, be construed as_bei ng
diffraghiel Paftcsn i ightes B8 éadd baveleepiomittedgomphbissicprdiBpy

[0019‘1('10Se SHid ke ybﬂrr E F&ﬁnubatt he1 Be%es?omsdft F8fn oé tZI'@ fluoro-4-

aks may var et'ween one nmachi ne and ’
1odommnylhmmo)ﬂ\f-cmhpdmxwmm}9-ltiadmmhjﬂeir-cxwii 6adihypdropgidine-8f

canboping e 6 i Bl R Sep SCBRPHA o o AAL o

[001?2']Ie cr YPﬂeau)l‘n.BgurfdoE)FB mula X1 in the form of Form 1, 2-(2-fluoro-4-
2-f 1 uor o- 4-i odophenyl am no) - N- ( 2- hydr ox ethoxy -1,5

lodomewlmmwm- -bxdrozyeshaiybrylef- dmwlilsdﬁa@cceléah ne-3-

ca:rbo%r OV s hn PR o di f errr?(s:t yaagst W3 in Figures 11 or 12.
tantTar &1y kﬁ’ ray PONdEr

[0019$|]f f r adhithe pmkﬂlﬁg I’jﬁr@i‘@l\i@ definllﬁgghé @Srayllﬁb\i'dbr HBtfragfiéh peaks for
he nmost prom nent peaks -

ave substanti al t
the caﬁeﬂlwevf@r%@f Zsiﬁéi;aﬁr@ - lompwamlw-@qhwgﬁ%bwéﬂﬁ dimethyl-
6- oxd i ggcglt?%c%r?gﬁﬂqﬁé’g R6id ﬁglcfeh@ltle tdMh Ysie, tfgut't Re L& M the expression

I's context is also intended to

on fhél gaheta t(B)i‘Sceﬂeha abotlh et @ iadighte thatltheepreofse pbsitidn baApeaks (i.e. the
wder 20 WD 2007/ 044084 PCT/ US2006/,019108
Te°1teé|2f’ﬁlﬁfécﬂnglﬁﬁ’ab§tsl gonkd patype pansirued pyheing absobie galwes because, as will
b fEIAPYY BpRIPLIES n B RASSAPLUE oAIOLHBL mil 5 sy
betwesandhiet iranksineltandi aether,s fromheng eakple piosartatiens os evenrdsnlt of slight

heFl ures or . quo TaIsAandBar agai n,.not
varia§ Qi B T SEPORL O s uBEEe. Tt M S 265 BepHuds buasraphs
that #QF dritRalRhEPREAL T N Nf2- ﬁu&@fmwdeﬂhéhgflaﬁﬁﬁmqgmgdkdklyethoxy) 1,5-
either Form1l or 2 are disclosed herein

dlmeﬂiﬁ]e@z%pel@ﬁ dihiyeropyddias $S-¢asboxamigrar pmgldae cXm@Mu rm)wder diffraction
i nS{ nt i II nth f For

pattellé:\g g}f)fs%lrjl al lﬁg%%l%% ﬁéﬁh aX éa)o CI‘( glf acHon, )&a&eﬁlg )&IIIS)WH in Figures

10 to 13 and have substantlally the most prominent peaks (2-theta angle values) shown in

Tables A and B, respectively. It shall be appreciated that the use of the term "substantially"

in this context is also intended to indicate that the 2-theta angle values of the X-ray powder
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1, 5-di met hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxam de
whi ch conprises: [00196] a) contacting
WQ@2{02/084080r 0- 4- i odophenyl am no) - 1, 5- di net hyl - 6PORUSHPE019108
di hydr opyri di ne- 3- carboxylic acid
dlffraﬂzaoﬂ AR URAN Q%) sIRIkIGEfrth t dheamad@fihél e aRbihb!Morth Wnedsample to
sufficient ti'ne to convert the conmpound into
anotler, (czr atsl m@qrs(ultmf sixgbph@mnoamm deappremment conditions utilized, so the peak

posmg)ﬁ Eﬁlggﬁlgltlrsgirg c%q 6‘%% 5 a%ifl% erer%éer I t{g rg% r@ngnstrued as

absol&teexlihl@)s to crystallize from an organi c sol vent
containing a seed of Form1

[00194] ( 2t | Rigeesses 0 despbrepaipiion Abs campound, of; Borpwlan Xlyiy sithey Form 1

X0-1, 6-di hydropyri di ne- 3- car boxam de;
Orzgﬁgisﬁg%%ﬁr@c i soI ating the Form 1,

[00195](2 f [ Imoone 4aspe«:toma:e|pyd>cam rfo) -fdeffeRing a compound of Formula XI

subst tgaglgfblée%f:n%xa%g o% iF@g’_nL Iglgnelt& e Oégsé}al}enyhg}l (}gy(é-hydroxyethoxy)

1,5- d%&hﬂtﬁok&lsé-&}ﬁy%p?@dﬁn% @PbdxAREARhieh @bmPFEANI C
acid I'n anot hér aspect step a) can be carried out in

[00196]t wo ﬁﬁasecaqarémgs aar(a fbloncyrl 1gqlmqhgméalgmoo-é;ﬁ-dlmethyl -6-0x0-1,6-

dlhyqS épyer{cﬁ;aﬁ IS. <R ogy écs %?’1 t ?}%P egﬁ ﬁ gf’rﬁ(gev %13 étd?cp ml%)(ture for a

suffiéMc emse for c@ﬁ%fﬂfﬂheg c@mp@LEI’QD 1517 OZ-(fﬁﬁdSlﬂd)Léalo\dbphenylamlno)-N -
substantial |y the form of For

hydrgxygethoky ) bﬁtdlmﬁihéfhéﬁﬁ@rﬂy@ émyﬁwpyml(nz Shgpabsaitgioxy) -

[00191‘7‘ i5ch Er%%,llbse t)ﬁF d%aigrﬁi Ma%?y%ttgln(g Il?@?{aﬂf(glmo%%nic solvent

contaﬁ‘ﬂ(lg - besdr of Formdhp P@}(@/—ﬂamo%)odehéiryﬂannﬁmo)eNe@Ifhydy()xyethoxy)-1,5-
I met hyl, oxo- 1, 6 dr qpyri di ne- 3- car boxam de
dimefy A axeHatiny PR ar 142 a d

[0019(83 fl ;06)0 fso'la@iﬂgphﬁ{éyl R0) 1N (2- ilgﬂﬂaefﬁb&t mazsyshen%;la'éﬁ@lo)-N (2-

6- oxo- 1, 6- di hydr opyri di ne- 3- car boxam de i n

hydrcofrygﬁnm) é,é’rdxmnthyl QMO{lo@Qw]imtpyndmg+3acarb@<atmée Form 1
(2-fluoro-4-i e ( S
10018 67 oy B 74 TRRGTARE LT st can b g vy o rganic acid
In an%@ﬁﬁ%@&tam;ﬁﬁa can[HRQ2A#d dup ir0H ewe phdetaghdusaliuthylaicetate solvent
Form1 material used in step aL}il S about 5% w w.

systepodROnY asnech st grapniasquent in step bhis othyl aggtateed out in
[002 i hyl aﬁeal‘?(}tﬁera&sp ctt §IP fo@{:slér Ijeg%@gy 3 1@(@@0%d of Formula XI

i ent, suc rom a
subst2xIly Oié 408 4oiACof BSAD QG/ZQ(ZBQEIJQBO 4E166@;ﬂﬁz}1y]lam1m)dﬁ {{@+hydroxyethoxy)-

t he i ion, oces for . reparlng
1,5- dgn%ﬁ}slp% e G FRgoRg iR WRE) CPRPENRS: £ or m of
[002¢19T M 2, agt hgg(cagl/t;ir%g@&% %, lﬁ@%@%'—l@ﬂbﬁ}ﬁ}lyl%ﬁgo)-N -(2-hydroxyethoxy)-

hydr oxy
1,5- dmnahyjh—@rexwL@ﬁlhmdaopﬁri@ndﬁmdmapwdedwmaSHerqu@n@m o Form 1, 2-

et et RN b Hor S ay T oo o1

dlhydlﬁa)@rﬂhﬁ@?&]&}ﬁboﬁatﬁiﬂ@m dn BrgaflicRyHicAR¥hd di ne- 3- car boxyl i c
d (2-vinyl oxyethoxy)-am de with an acidic m xture

[002(}2<},r a Buf fibelpiéng tihge thormonvbrt 3-tefleerepbipdarhenylpmino)-N-(2-
hydr&y@t%o%)“ﬁ% Qﬁﬁ]iefh%j@a%glg rp,/& afﬂyaﬁ)py}\h&% -3-carboxamide.

[00203] In one aspect the amount of Form 1 material used in step a) is about 5% w/w.
[00204] In another aspect step a) is carried out in ethyl acetate at a temperature slightly

above ambient, such as from about 50 to 60°C.
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hydr oxyet hoxy) - 1, 5-di net hyl - 6- oxo-
1, 6-di hydr opyri di ne- 3-car boxam de; [00207] b) all ow ng
wWo b@7ontoes i al fromstep a) to crystallize fronP@rmnus2006/019108

organi c solvent ; and [00208] c) isolating the Form
[00205] 2- (3nfdndep aélbebtoﬂl@ ﬁﬂ@éﬂﬁibﬁ Kedes %I%‘CCSS for preparln a compound
hydrox et hoxy di net hy I- - 0X0- dr opyri di ne-

of Fogmukar Kbﬁatmt@mlally[ mothasﬁprm @f deem s p?e@rﬂwr@ %m@anh%xylammo}N ~(2-
hyarSeiPRDal Pl R oR ) B Ra TS BrsrfhBh e fothaing 1o claim

1WhmHIcBﬁbﬁyés 6- 0x0- 1, 6- di hydr opyrl di ne-3- car boxam de.
The acidic mxture in _ste can be ‘an jinorganic

[00206] gani @) aci ePrédENSt epZd}- ffouﬁay%@@aml@am@ml “Bimgdhyl-6-oxo-1,6-
dihydg%;%@fealri#-?%gr {Héhcs g?ﬁ rgswg gé)'/'e%‘?ho‘?c?z gﬁ?&e Githt %}?{laﬁ’irdgzaﬁh)?ture for a

rom et acetate
sufficderd eiechytb |csm\kwlt ythe kebmpcmndbonh B2 ﬂmarblf@flqdnp]ndmglammo)-N -(2-

by O LA RO R B < SRR P e AR Oy 0

[002079T MB. tA all@MhE AR matcPiaP ABmOdters HPtoocrryM'th %Eﬂ" gh Yfgdhic solvent ;
i somers’that eXist in equilibriumand are readily

and converted fromone isonmeric formto another, such as

oun) ! 3 GRS, P O AR LR o -2

hydrdx@@ih@:@ﬁtl §-diaEhsl-edoxbes-aidpRpNLsineBYcarlbd@fiiange, for
e, via enolization/de- enolization and the |ike

[0020&&cor d.Ingmy aspesd e euganic sphgah Bep bheriieias arseed of Form 2, 2-(2-
ﬂuor(?4q8@c{ ﬂ%h Mo)#l-%%&&%d&%ﬁ&gg &%Sgg tl%fl 608%6) ?lén(ﬂﬁycﬂgpyndlne 3-

'Sl nve
carbob(ﬁm&let rhea atmlyc misiaesia eEpea)ocannbzr @n a&ygamm o1 crganierdcet sn,d step a)

ounds can, th efor b oduced as .i.ndivi
may ij’amS n?é&“ ) B S8 P‘ssqﬁ Z%ﬁ{m ﬁ%%‘?ee%SPFﬂet}q%fgamc solvent in
step l%)'r}ho%s& éélgdté‘cﬁf’rﬁﬁ é%ﬁfl%'&Wa&eandtrH&hQQ§@Jdtﬂtlde%eOBotﬁ%EShBﬁhlly in the

a particular conpound in the specification and
presen¢eadfitsohexanent ended to i ncl ude bot h i ndi vi dual

O T DT R e L

formd. NAl 'YglRSmat" | is D6 dF ineO B8 mSore isGEtumAl li@)nfélréiﬂiaﬁ ELIONRY deilibrium and
m xtures and resol ved enantioners of the conpounds of
are rqaglily cpmvasted; faom apedseraericofarm © anofhetr wieh @grtyetures formed by the

move%fe% rt dl%}}ﬁig(%énpﬁrgh{ th délﬁ\él g)u%?th | ?fi{h‘?ﬁ etﬁgeé'aéayoﬂiotl&%le. Other

asis o ysi ca em ca erences
tautometid ddsnk rodwhe t ontoamds @4 WeRBAYe)F40@4ample, via enolization/de-

A e e A%%%ggorfiﬁé bt Ginarenety Sy tiop agliggs e preparaton of all
‘o §RE LA SomBAh G (AEPR@AESH by converting the

enantioner mXture into a diastereoneric mxture by
[0021d¢act i drhewcohpaunda ppi &ps |1m®1tloptm@3alpoyseas:tqn¢eox: orpo Lasymmetric

cen‘te{(’s0 ﬁlg%lrcpal Y Ohgs %an tﬁﬂ%ﬁ) ﬁlb‘? edtew emﬁ?‘ %fu\e}(s@{}gpr (Sa-sgeremsomers or

as mithasd SeRVTENSnIER fhbi%ateathﬁ@wmndien@smuftﬁ)lﬁ@@ﬂémﬁl@‘&fﬁa particular
The met hods for the determ nation of stereochem stry

compgped intthe spegifigasion gnd staims & iatsmdeshisr igclyde boy lpdw%lahenaﬁtlomers
diastdr&Sind§ tmﬁ&tﬁ@s, A, SGHRSHP BtHeR&ngﬁaﬁgl%r £4 Récordmgly, this invention also

includes all such isomers, including diastereomeric mixtures and resolved enantiomers of the
compounds of this invention. Diastereomeric mixtures can be separated into their individual

diastereomers on the basis of their physical chemical differences by methods known to those
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"Advanced Organic Chem stry", 4th edition, J. March
John Wley and Sons, New York, 1992). [00212] This

WO pwei408h al so enconpasses pharmaceuti cal conpOBUS10061619108
contai ning a conpound of the present invention and

skllleﬁﬁlh hiRdgrt Ofor bxRaple, ”@ &fr@ﬂnh aphl \oe fidbticatl efyStalldfation. Enantiomers
abnormal cell growth m ni stering conpounds of

can hengeppradeskhy copvestieg dbe @m@wrﬁ daixgyre iflRea ghasiesepmeric mixture by
v [ a Y @& XY,

reactloﬂ grnth ? eﬁ') }r/o 3%‘& Cgﬁcaglg Q‘E:O[g,r?v g?rn?g dpﬂl?ln?éo.g., al®hol), separating the

dlastet:ib@hﬁ’acemd | wal¢ryingC e dlyideolpring)r uﬂgs indi®@0RaB]didstereomers to the

"pradru is a conp conyver.t ed_under
corregRpding) 1%5? eatopan: | Roms TR ggnfy@% S iyiaLon gt fifgochemistry and
the sg%%aiJn SUC%HEBHE% &6 Wl ﬁn&bﬁrm&@uﬁ é§é€ Hﬂéc&@%ﬁﬁha@l’la%ter 4 of

conpound. Prodrugs include conpounds
"AdvahedeOrgaaiv @himistrati4th redificud, Mowcta Jopo| WieptnddSonhaNaw York,
1992of two or nore (e.g., two, three or four) amno acid
}e3|dues IS covalently j oi ned through an am de or

[002E3t er bpidl ifRnfioh 80 @ifoRPpassty PhepmaceiticaficbppsitiensdCorflaining a
group of conpounds of the present invention, The

compatng oofathedpieessit girsention pad angshadsaph tisating imelifeentive disorders, or

abno eaglcéﬁ ed b?fJ/ ¢ ﬁ?glg&&eriét @HREQPS aﬂ% ﬁm&%‘%oc Ompounds of

the phedeydimveyifiow hanihg Hyel ramﬁyd),yannb hydroxyi oe carboxylic groups can be
i sodenosi ne, hyl hi sti di ne, norvaline,

convestacnt Rl pﬁ@eua%@caqﬁ%%m FY%- acid, cirtulline,

[002@ l”? 8% ZA e"gggdrggo mose 'bgﬁig "tl{Ht t Ilﬁhﬁ?‘ %eaegn%?kh | @eP&hysiological

eferre rug of this inventionis a
conditionp o gt sofvol;tsﬁﬁetopthesipmlﬁedmempomrd cotrah ehainyacewiically acceptable

st 2 Kl P 0AC bt b Rl s, o

polyeplilO i 8 B¥P &r Ardke REy. dﬁ&d ‘flﬁ’éé 3% ﬂ)dﬂ}iarﬁ{ﬂo@@:ﬁ fsidak sl covalently
esters. As anot her exanple conpounds of this

joined threngh am amideper estardpond de aiagrasypo.gisipe pasarbexylic acid group of
comp%%c'ls &tt'hé g)gesgf?t 1%5%?{0%9 S{hé&?éfmﬁg %&?Lr%%l:a%g: iggluaé/ BEEAY not limited to

grou
the 20 lnﬁ‘ﬁteﬂlyﬁ @iing eetiad acids osmmonly designated by three letter symbols and also

1nclu£@|}8 ;ﬁh . %g?g);'y rlrl%te r?ﬁy&%gf%:g&gg z\glgemo%zyg N %sgégtggsléeg 3-methylhistidine,
norvaﬁ%'é bapat ﬁé) dééfﬁﬁa-%fmﬁ%"tﬁ?‘cy 2809 cHHIMR, gﬁ&ﬁﬁlﬁlst@frﬁ homoserine,

S0 I'nc as are carbonate prodrugs, 'fonat e
omitleat end mﬂdomnlé ﬁwlfcmees@rwrlsrefﬁre&y)mdmg/ ofythosij pslcntlon is a compound of

Derivati zation. of X r oups ; as (acyl oxy) net hyl

the p’ﬁﬁ@%’%&?}?ﬁ%%@éW@%ﬁi&sgmﬂ ? $d4%e acyl group may

[002RF an R&&Mbna@sﬁ}f?és 0PPPro@Rdk | Ate SAIRS tehbdth faksd. t NFET @léRsice, free
including but not limted to ether, amne and 23 WO

carbombfg/r@moem peTAwst06! a3 oandes car dlix ertersaciAs another example,
compogﬂcgst Pﬁl ﬁ&én‘tﬁ’ h cg{rllpggg;% %re% I%&dl%?{ﬁ Igé(%ﬁ? lﬁ?a}; e 80 ATLOPas prodrugs

er as escr 0 “enconpassed.

by colﬁlvadlhg nge derb)hy grohym@afphespdﬁ&wsteb detniisucdinykd .digbidgiaminoacetate,
ecific gxanples i.ncl ude

or phpwoasd@ﬁa@mthﬂpxmébwﬁraé@@wns drlayancese Larg é}%ﬂve@r&wws 1996,

19, 1‘11"5% ? g%{’ g noy%sgég (hgaﬁoﬁ) éﬂckﬁ ‘?%d %ﬁ?ﬁﬂé‘ z{%lalso included, as are

carboha@@radiﬂugs;@galfon@& esthns| a,nd(s@lfate esters of hydroxy groups. Derivatization of
hydroxy gr?n%ska%)%gy%)?y%%{h?ff ¥ng Ea%ﬂoky)’él:ch(y?etjffers wherein the acyl group may be

an alkyl ester, optionally substituted with groups including but not limited to ether, amine and
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C6) al koxycar bonyl am nonet hyl , succi noyl,
(C1- C6) al kanoyl , a-am no(C1- C4) al kanoyl, arylacyl and
wa2@miomescyl , or a-aninoacyl -a-am noacyl, wherBCEES1006/019108

a-am noacyl group is independently selected fromthe

carbo&ghél @?g%?amglﬁﬁ @lr kvh@re ﬂlhe aaszl gifs)lup R & @ﬂrﬁd&amd ester as described
C6) al kyl) 2 or cosy adi

abovq,@gwlts@ ﬁ@cqudhgrqd&awérfhlé P& aﬁﬁ/éﬁsss& f&%doﬁhff'ﬁe 1996, 39,
10. N&‘dﬁ @é&:‘iﬁé e)i %Sﬂ%sglfnclgldg?é @&ﬁ}le ﬁ}%g&élﬁoﬁ &€the al ohol group

am nes can erivati as a onani d
with ar gropih gsgth an §6i- d‘ghlkaﬁoylowmcthjrle 1-§C pCeuikagoaxy)othyl, l-methyl 1-

«cl-ém«sd@%@“@y oplacerent of NARIRTARI " (e N

car R
Cﬁ)al p e n Yis hlr;/&% ICI os;agél'i%(%yl V"Q%& @&)?H%E}g?flo o c@{/aﬁu&i‘@h—&)alkanoyl

aryla&bﬁlmllyil oc-aﬁflnﬁcyl;airhﬂaminolawlaoa—amhnﬂ’aajd avhard eawhcydamdmoacyl group is
nat ural . al pha.-am noacyl -natural a-amn

indepepdsaiysejecied i dhanapurally qecyreing ésa}rampe;ﬂc?ﬁf i‘@i@ﬁ?b -POXO(Cy-

C@al%@%og?}%ﬁqu %}%Iaﬁkd)g)%/ %&ﬁlﬁéﬁ@ h?lr%{)r\{aﬁo éh%xYl group of the

hemiavetatbora: OF a carboiydrgtey: ( CL- 06) al kyI am noal kyI C(Y2) Y3
erei Y2|s H or net no- N-

I di = N, N-.
[002]( 1- CB) F%wagmlefsm cafy ol I?eh oderBfaBéﬁ?({m a5 atfldoe% %ﬁlfN hamides or
phosphdnhRidedi Mok e¥hmple08 airudban BE fdrhRE HyPhe déplteeiine bf 8 hydrogen

nmay incorporate groups including but not linited to
atom einhibe  anzing rgeowm witkaz Igeoupl sushaasi B-crcheayl, dMatcprhoagl, NRR'-carbonyl

wher% 217] Prodru Sm%%%eri (?) gHbSI (ﬁ&k& g(ucgr(?Z% oahkazl benzyl or R-

n

carbo'ﬁS}PVi@ d "ha’édi'ﬁ aLdmin¥adyl chtS nhtQfdrs, a@fhapzirﬂﬂlbh'@& r@ﬁ@alk&cammoacyl -
the art. For exan& es of such prodr %éderlvatlves

C(OPé)é‘e(O)(ﬁ?ﬁeremmpVels ) (Codsadhylodr eyl uge) Yedi tvdepraiy ¥4 is (Ci-Co)

alkyl 3R {c‘i' cé)gf(l_%le g@{)x}é(é:g &ha %gfj AMERPLAR ), a&ﬁ%ﬁ{&‘_ﬁb SDor di-N,N-

(Cl-dsﬁglaﬂD?ﬁinlbaﬂilyﬁs-E.(Yﬁg’g @headi)% YA iF ekdbmethyDandOF b ds ﬁeﬁm-gh or di-N,N-
an vel opment edite 3y Kr ogsgaar d- Lar sen and
(Cl-CBQﬂ%@galam H@H%lfﬁ’th@Pa myperpsagl oy oamrr%%m lciLa't i on of

[002]§aodr ug& iél‘\l/egbn Jﬁbﬁ]ﬂ&%&%&l?ﬁ \%1&8&)0&&99 )J%;’)sclncllildlng but not

nd aar Vi ews
hmlte(dlﬁ)Q:ﬂ)e;r, ah)mbian&uaubgﬂdrccb,mdeﬁunaﬂionahﬂwr nal of

[0021%?;32(:&8%1}%? fS%qgﬁ%S%}gapﬁZﬁeég%sénjt9igggﬂtlé)§2me é)g 4}flent1ﬁed using

routifR2 A fuddifdvn {5 1HRREE Idroak lfyrnsNGOpBaARE @f RBSWA tn e art. For
reference. [00218] In addition, the invention also

examples|af dueh proklyug desivaiieasabrst farexamaled a) Prsigmat fuadress, |e91ted by H.

sun GBI o 48 S A oy S B B80S o590, e by .

Widde®0et18)] (Ahreints Press,0] 983Y;eb) Hef@rmok @f @Vz@ggéﬁgabﬁd dbevalopment,
mol ecule with one or nore solvent nolecyles. 02
u%qplzcatzon of

editech, byrkregsgpatddaried andy ﬁlarﬁm@@ws: EdppigT act Pesrp 5

PR IR V198 P S S RN s e
Reviewss 8l t1-38 (1992); d) H. Bundgaard et al., Journal of Pharmaceutical Sciences,
77:285 (1988); and e) N. Kakeya, et al., Chem. Pharm. Bull., 32: 692 (1984), each of which
is specifically incorporated herein by reference.

[00218] In addition, the invention also includes solvates, metabolites, and

pharmaceutically acceptable salts of compounds of the present invention.
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for exanple fromthe oxidation, reduction, hydrolysis,
am dation, deam dation, esterification,
wale@3nerss i cati on, enzymati c cl eavage, and t hePCT/kK82000619108

t he adm ni stered conpound. Accordingly, the invention
[00219)c] udeEheeiabBblvars refere poungegat dfhe nprleadntvith one or more

i nvention, including conpounds produced by a process
SOIVCBBW’EP*F ?rg contacting a conpound of this invention

th a h

[0022’3] ot ab%???g?alb?% f ésf‘a efrngg%lS’élczttll tl%lfafdd&bﬁﬁﬁldl{légg)fgl?ggh in vivo
metabql;smcml thy bodga roff iaf specifiby cpmepand cmgsaét hhampﬁl Sbell peducts may result

for e)gquﬂ?]frpght%e é)&maﬁ}é%,trgaﬁl%ge@y%ﬁgy% flljtﬁlcgp %ﬁatg{cliatlon esterification,

deestéiefi @bAD! &Z?ﬁﬁﬁc ¢18avihge, HmEALIRY liiRanoAbayt a@mﬁuﬂ&é&g}ompound
to an animal such as rat, nouse, guinea cFI g, nonkey
s

Accogtinglyothea fiveniiorowiokesles unetabales of icrmppendsnet élkﬁopressmtt igvention,
u t C
includ Sg cro %BIH%: ?kclc%lﬁ%g (r% i)g%cr%gs ¥ 8&?@1 1§% rﬁ%%lhaléj’ﬁ{% isa)ncécaﬂgound of this
1nvenblbﬁ @dthaar meinfeil fdr :0pepipd of kinkanfficknt to feRsemptaddlic podastehereof.
easily isolated since they are | abeled (others are

002214 5| ot dfelpolitar aizslypisally adpnfifed Pwr%%l&sw(eraéfolithe#a@ fge- 'Cor
H) 1&?(5 cYPeSeortotthd offhe! iflydrltion HRinfhRterin g)l’co%et-gfiﬂ?famg%pgldlette&able dose

uctures are determned in conven shi on,
(e.g., @rega.te;r thyn Myt OC MB/ke) tdNMRaginal yaibsas at) mg@seeguhga pig, monkey, or

o R ST SEAR oS8R b 5B i e 0 0

hours? BRS BoRlkink 8 dohverdibe pRIdhets mﬁl ﬂﬁBﬁlﬁB@' B1b&Por Sifler lﬁBlggﬁﬁl samples.
hey are Rot otherw se found in vivo, are useful

Thesg pmgln@tsmr@ ea%b/aly@laﬁdrsmmethwpem habeld@@thgrSo&re tigpdated by the use of

he. i ny
al’ltleCﬁﬁ qﬁ Ifcénﬁlng ué'nga i aﬂs?‘e urrsleét b%het?)e nThe metabolite

stmcwfﬁs%@dﬁbﬁﬂhw ﬁﬁcoﬂveﬁhlcmal Mhloh NegUge 3Sal.CAIS BANMR analysis. In
retain the biol ggi cal effectiveness of the free acids

genergh gnplysis of gpetabqliessisedqne; i dhe s IR atri@nyeidiong} druggpetabolism

studn%' %1‘?%‘6%' % @bs5BAEMiS ?héjglqes%'ﬂeameﬁab fite§ OWWaS fifey are not
i nvention may possess a suffici ent aci di

otherwwfaf founé izl yzvb,aarec usaful footdmghostct assapd fog rtlmamzeutland:bsmg of the

accordingly react with any of a nunmber of inorganic or
comp Pﬂ%rﬂ%h%gé%n %and inorganic and organic acids, to
[om‘zgr m a phegaasiuticAlyl Yc@ptAR! ahlte salBed Bxcrem! ami@b otherwise
armaceutical ly acceg{f table salts include those salts

mdlcqiccbpacrl@@bswlts daéret@mt bmhel@b nﬁwmgessaﬂff thchEepaeidennd bases of

the Sﬁeﬁlofr%g CHméooni %nc? %hnk ﬁre gorlog(%c Odl oﬁﬁe%ﬁlﬁeountdgssr}rable. A compound

of th@ﬁ\@ﬁﬁd)ﬁ ahBSposBEs U Eﬁi@fanﬂy‘s akidid, &Ssufﬁbﬁﬁﬂfr ibk€i, or both functional
hat es, nnnohydrogenphosphates

groupy; ﬁgf@ PeYHpEls piest @ath At AbRoBERRETRL ingyaasim 65 shganiss bases, and

1norg§{ellz Ypigd m@r%sd Nl fohﬁdé% a"i':g&ﬁ@aﬁl? accgét%)l' 0D, €Examples of

canoat €s, capryl ates, a es
pharmaebiitally acesptabia palsanesade thepe aaitsquepa,recbbp péactian ©f the compounds
oxal ates, nal ona% suc i nat es, WD 2007/ 044Q8
of thepfoseRBYYSREAL 168 2 g%sﬁa Pésorgaélé"o&%‘ t Y0 ARGFEILE Se such salts

includiBg €atksgFateUt Yiyrdsuffafts 0at BigulfA&XY NQuikitéy; di @aduBStes,  phosphates,
behzoat es, = chl'orobenzoates, nefhyl benzoat es,

monoliydrogerphesptateses, dibydiogsyhesnhotes s, mataphesphbienz oatyeephosphates,

chlor1%ﬁ§ h%*oace te it éocilcfle%R :%03 IF% Xél)rgﬁlg)?%l f 0 act:al%%i@a,t ycrag{yéaé"tes acrylates,

formates isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates, succinates,

25



citrates, lactates, y-hydroxybutyrates, glycollates,
tartrates, nethanesul fonates, propanesul fonates,

woaphohaBene- 1 -sul fonates, napht hal ene- 2- sul POTYEE86/019108
and mandel ates. Since a single conpound of the

suberRieE SRBhcatdyY Bitharafts Mylchias, bidgh-1ardodtbg heamee-a6Hdlbatenbenzoates,
basic noieties, the compounds of the present

chlorphppaertess rimethyibemrortsse dinsRbenenatesy hydroskbanzeates, methoxybenzoates,

g0 BP0 s

citratégy Ieetapesep alyerjrdmxyhmyrasfm, t aglyeolﬂmem od taxtraties,abl raethanesulfonates

the art, for eat ment e free base w
propaggsuionaics, 4@ ?ﬁa Itbpes awlgho%ef}e%%%i%a@sac?@ théhdelates
Sincesé‘ﬁgglé Hl?)g{u%gf %%'ﬁeseﬁﬁh%ntf&ﬁ%&bfn@mdﬁ Atk ‘-’l!hanséﬂefdéidl@ or basic

nitric acid, phosphoric aci'd and the |ike, or

moietiést ﬂlemmpoug@mfdhapredentsmmhtlamm& éndledeamiono, dinar &ri-galts in a single
aC|£, succinic acid, mandelic acid, fumaric acid,
comp nic acid, pyruvic acid, oxalic acid, glycolic

[00223?' d, q@'thecl‘{llvérﬁlﬂcdoﬂlpo@n@ﬂ anasd, daubd jphatacdeutially acceptable
ucuroni c acid or galacturonic acid, an al pha hydroxy

salt bk Prepated 4y anvt suitablganethed availeblgringhe a8 fr examRle ﬁf@atmem of
[ gl ut.

e i FAE RSB P BB, 80 i

acid, dydtobfaniccachd; istlfusc abidasitrie taoldy phesphbfiomc aci ‘dledlke or with an

ol P, SobSBact e BTt o e Ot ki L, fumasic i,

maloﬁlaaa'éfaapfhﬁg}c% d,Y%x@ Ig]& 80828V &licSRId, A1 AcRY, ﬁ@?fa%@sﬁyl acid, such

any su for- exanpl e, tréatnent
as glioueeniaacid qmga}ac‘amonw acidgamalpho hydmganc@ S}@beas 01trlc acid or tartaric
Preferred |n salt e t hose .f orned

acid, g G S e B PR ot & GBI IO 0 PHTREL R BRICUCT o benzoi

acid GXOdiASShid MeidDalshiLfonia A6ide @ddhl adp-toRicpbailfoatt fidantmakasHonic acid,
salts include, for exanple, ammonium

or thedlifksenzyl ammoni um  benzyl ammoni um  2-

[002@2;3?&?‘@\/ 2%121%3:%@ oﬁhé dszabhélc% (%ﬁ%/ ﬁé%ﬁéﬁm 're]gl%alll}lf C?cceptable

salt nidyebd prispars@by any @ul"@lle ﬁla‘[h“oﬂ fok eaampllle;:trmmenﬂ dsthmﬁye acid with an
i nclude, faor exanp those salts for

inorgppig @aplfﬁ@mc(msw KT iRoTERRIG PRI BE et Vgpwe alkgfiagd alkaline
carth nR¥tTE ﬁuéﬂ ésl'l O(ﬁ{ﬂnn Bﬂt@%ﬂgﬁ B %1 cgllléﬁﬁﬂnn ®referred organic base

orni t hine. hi stl I ne, enyl gl ycine, |ysine and
salts atrg:iudlenefor[ G32®ple, PrnoEnsEs, f dberzylammeonifimct bergybmmpgum, 2-

TR M T TR ——

d1ben§9léﬁﬁfl€i‘1@§1aﬁﬁﬁ/e badREECRRE S4lts. LUOhBYsAli fRES indietie® wiagsSinclude, for
synt hesi s schenmes as descri bed bel ow, enpl oyi ng

examphe thasecsatts domsechvathl piscaing.nquinae zmd Naneyy wge plus salts

h
T I
argind@07/ 044084 PCT/ U82006/ 019108 [00226] Illustrations

of the preparation of conpounds of th nt
[00225}y ent iI%ﬁC%ﬁ@ fog ﬁmaqua&ﬁ@m eti\e j_:orppo&n &' of the present invention are

provided as further features of the invention. The inventive compounds may be prepared
using the reaction routes and synthesis schemes as described below, employing the
techniques available in the art using starting materials that are readily available or can be

synthesized using methods known in the art.
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[00227] The preparation of conpound 96 is depicted in
Figure 1. Substituted hydrazine 28 can be converted
W0 o00patoszono propanoate 29 by a two-step prockd/US2004/619108

the first step, hydrazine 28 is condensed with ethyl

[00226) r uv atIHustratiens sif ahel arepadatopdofatompourncs nafi the grrssemtidhivention are
as_ Lh th resence of MySO4 in a suitable organic

Showgélilbkghlfesgu'ﬁh as chloroform or nethylene chloride at

[00227¢Per afny %&pﬁﬁiﬁghn&f fcbARbEIC 960isAlBHiBRY- il Fid€ 1. Substituted
second step, acylation is achieved by treatnment with

hydraginec28¢an bsneanvariest tet hyrdsazono arenanoats 29 hyr @am-etep gireaedure. In the

E, b

frst SHE 0952l 28, oG B BT Pt Wifes Madifa dehydrating

condieivhodlichertin tHehgedeyel GZ0aE0}, tn 4 HEifbelorghihib sblivehti sﬂtcﬂ'ttlEchloroform
at 0 C followed by the addition of nethyl malony

or m%thylsm QBlogde ahdsmReutes rARERg fionh8r Kt tr embiephr éwhe second step,

acylaﬂé’ﬁ Lsdﬂzﬁié@gﬁl %gl FeatnFen YR8 af lomeﬂ%)gfaﬁﬁ'g P a Sﬁ]?ﬁﬁ@ Bftfafiic solvent

y cyclization under stron aslic con I ons
such :&soTHBy\BMIb)dlmima ob Meﬂ]l‘athMWedl'bUetlm)adldltmtdfmnethﬁlnnﬂenyl chloride.

i o SR e oD 3 B SPE815% by

additidHl bARLSLOY GRAbAYIS BhI¥ERE AC RyaASink Eo Ofooe Wnpbrah8M Hydroxy
tenperature. In one enbodi nent, cyclization is

pyridaginonsyaY ls/vptema@Bwam hvécazom pmmnpate rﬁ?ebjatcmlaanon under strongly

basic D%gﬁfti%%yf‘gﬁ% eat% nt?gx% dr oxlﬁ%y %ét}ogpg :S%bﬁg %?Igpgshed by

treatmiemt @f h?dtatza’ﬂi pro@ﬁ@:i&&l 29 sathve Bﬂroﬁglﬁikeaﬁlcﬂ 129818, BDA or NaH in a
decal in or dioxane/decalin nmxture to high

suitable Rfgaps sttt ispch peTH eareMeeNoat reemciemperatwe. Higione embodiment,

cychzgﬂ{np ?Xéﬁl&/eac\g% PBUEaIMR I\{)Eltel%%fnegnfg)re%rehyﬁercgf‘%xylatlon to form
pyri dazi none I'n a two-step

hydrogfpyridaaaione 31 feah bemﬂdew lgodndz\ahg oive méthe] estér pylraziﬂdineaﬂmety ina

i B e g bt Sz o oA o i

temp etréithfesﬁﬁ @lﬁbﬁ%@ﬁéﬂ%& bf Boﬂc%nl"i‘é%@d encgd O’éﬂrﬁd?;yf’%@ﬁ %91 libtprepared from
el evat ed enperature (-85 C). Follow ng t

hydrogy |parldmn¢mrslsmeqotw0cﬁ¢1bpwytssm actdorduhtion rfoltkeavegd bpamd@hon The

chlorngttloq §ie ?%%8? g&%ﬁe@%ﬁt tﬁee&g %gp@l? I]inl%ogizl qrbcpe oeryl chloride

or PC3p| weohe stbodingend tﬁisatliiﬁlsfdﬁtﬂaﬂ&@ is echieyedi @itlﬂ @0CI; neat at elevated
NaCCl/ RuCl3, Cr03 in aqueous H2SO4, K2Cr207, and
tempm@r(z&? °Ch’ Telleying fhe chiainafipn iepegerbexiie acid 94 can be prepared by
r i
oI TRARY Sy RISy ATETT TR i e, e
organmsstoda\rengﬁmhrasa:hd)xme,atyé@e pr peréiing, Na@ClduClnoCiOdes aqueous HZSO4,
acid 94 foll owed by

e ShLEES, Sl et s i o0 et el
K2Cr2@§I}?SU‘4' %frlbcﬁ&hg @E‘id@ﬁ d&ﬁr‘tfe(é'bﬁ?é}te‘dr’[g zygrlaﬁﬂmrééter 95ina arwo step

conditions incCluding, but not limt concentrate
procedyze wmchvmmdesm@nﬁpwm@ﬂpmdazm@mmm P#4 fellowerbbe a palladium-

medi QR E GO LSG R 5 HOSFAEE e 6. BB e sunda
conditi@aCihtladingabubgotaihitey ed doMcsntrardaidl nraMwH TMSCI in MeOH or
i ncl udi n? but not |imted to, treating t
3

TMS (N itb piFableaicaris soenisrsugh e cthar/NeQH, nBHF@MeQH an@hMe/MeOH.

i AOBIONABCTLEEANE T RL0R O YL B S o

includpdgysiptti net limdt@ddto, treating the chloropyridazinone ester with an aniline, a

27



and a base in a suitable organic solvent such as THF,
DMF, PhMe, DVME or MeCN at elevated tenperature. In
wor@7emosdi nent, the cross-coupling reacti on CRPOPUSRE&019108
treating the ester 94 with Pd(QAc) 2,
ac- SRS l.ph ' - bd@Phz ), IR, B, @psbsphine ligand
P alla%ségccga¥¥%b tolsﬁgkg?ﬂ ’ g%@pg@%goﬂ%(_ fﬂri]))l%enbmg%i méntgﬁbo s
and a bageoimna soBabiherganke selvent sush dassTHEJ DNMRePhiieoAME or MeCN at

stituent gan be .,incorporated af t . . .
ctevafi SRR 1 et RER R oS s billngt:etiopicpmprise foating the
ester ORI With FGCOAR),I Shed, 2bikdigiBS Tbhosphine)-l dbbimaphihghiaad Cs,CO; in

sol vent such as_ DMF, MeCN or m xed sol vent systens at,
toluepayein? @ damd0 SCur B emhodiments rib sumponnd 98ebie R nathion degired, the
r t ] e .
o bl PN UL 6 8l RAgia o dincin o
pyridimiasrexydnabe neconslished adtholNB8 e luizeblé DAgania DS touch as DMF,

NaHVDS in.a suitable organic solvent such. as THF at . . .
MeCNGH RIS b KR PSS g REm BB A 11 e Sigdaert e bppation i

carrié.rc]i;t)#?qilg F.,‘)Hgd&%laﬁita{e% Qh RS BPREatBSBhidIAnek ester 95 with

oxylam ne in TH- at 0 C° "The reaction mxture is .
the appreprigtarhydbxytemmioo mnd empde heser sichmsylileAd LiHMDfe o NagIMDS in a

. droxamate 96., In i nstance t he hydrgxwyl am. ne. .
sutsl§ GEERE THEETL N P T oaP O PETAP £ IR & LIHIMDS
solutiBh @¢ 86dddng LDsddstion dfMpyiriasiotasss 93 fiel Rydbedimhe igrTHIPat 0 °C.

can be renoved by standard conditions known in the

The rgpqtion[mo@erg]is Hieguramed dorpemdgmperatuss, i elsh e glesired hydroxamate
96. ]%%gﬁq%uiﬂgtgncgeg’ thi %Srdﬁ)lz?ﬂanﬁﬂ k4 thel lfn%%%c@ioﬂycgﬁﬁgis NEstandard
can be converted to hydrazono nmal onate accor di ng

protettihgofreupf Irf those gises; ddupretectinggrong cambetinmert by standard conditions

condensati on of substituted hydrazine 28 foll owed by
knowgdy thg by is particularly useful for anal ogs where RO

isp al kyioQt habR@Rls h &iinssienbrodbABBinds 0¥IT@I N@128nd 102.
[Oozzgin beyft:l%%ensed WIQSt h disgt hy?1 2- oxofr?ril?l onat e under
SubsttuddgdchziteR8dvaattierngnvarteddd hiydragongsinakpnate [ agcSdingko one of two

trap in a suitable grganjc solvent .such enze I
procegliienlh Bp° ifdisbet, Fauleratiprg tdifuf RyiBHE s Bilowed by
acylaf6 {sPpdr@fulmyt BisefulrfeRgRMigstvitte BEIY Alkylooranlogey. Igthidmbodiment,

to provide the hydrazono mal onate 97 is achieved b

hydrazinga2®eosn e epndsased aith; isthyb gropmalenate tU@ﬁ?feﬁtaNﬁr% dehydrating

contlpi PAPH ARy S0k Blae oFep Al SLAROS: ttens
tempéreRIGE Yangifx &l 86 toof20e8CY | Atylagon wilyentagent thatddlivedsananyl group
to. persons skilled in_the art %nd i ncl ude, Eut are .
to projde Fhenhyidearong malenaie 8 porahifyed bydreatmeiyith Bass at thggppropriate
: : r [
et 3£ ERI5 ol B SORSH P o e o by
the additibhiafnthefacplating rehgent. oExaeplandf sicylatingl reages are vall known to

to oyi. de coppound. 97. An alternatjve . od, for. .
persog§ SEHEL S PP PL B B e P RGH o S Ra ity iid amhydrides
and dcVALY 8sters AQH loat ieRBoliheenfYtHE BFdagordSis WebitdaviltleBEEM THF at 0 °C

that delivers an acyl %rﬁoup, ol | owed b%eé condensatj on

6

followkd hy dheeadstiompoivarorrad ehlaride g phiresd @25 feedthifelfupigiisle compound
| 97 L Rg. i . :
7. ATERRGrdhon T ohRghg hpRulEb Bk i ot halogen imvolves

acylatiyglr thzi Bgirisins ta8ndithd a 2BoWD RO 7delidé@8dn acyl group, followed by
PCT/ US2006/ 019108 ) i
condensation with diethyl 2-oxomalonate to provide the hydrazono malonate 97. According

to this method, the substituted hydrazine 28 can be converted to the hydrazide by standard
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acyl ati on nethods. In one enbodinent this
transformation is achieved with the appropriate acid

wa@ kdogoiaes i n net hyl ene chloride at 0 C to anbi BOT/US2006/019108
tenperature. The hydrazi de obtained is condensed with

acyla@bﬁtnlilévfhod@etlﬁ Rl QnfHolinkéif €his HaastdAhsticAeR /dhdlédGith the appropriate
conditions using a Dean- Stark trap in a suitable

acid @hlgladﬁ n mgﬂhvl@m: cBlgaide a0 b@rt@ ambiant tenapeyaiyee. athe hydraZIde obtained
e
s cobFREF QDR Ll s S BTN i e D

StarkUifejein dagiable (ﬁ'gzmid: tologi stich §y Banzelee dhehient at Raeaita@d from 80 to
acid or ester 98, followed by chlorination to provide .
130 %J}gﬂa@@a% %9 isepropared-framcipeirazone malonaim9 hly cyclization under basic

condﬁ'ﬁﬁﬁ E@hfo%ﬂfe&h@% atélé&?&ﬂﬁfﬁacsl&’fcl_)lr Eﬁ't%’s% %glmg’f"tﬁ%gn%}on to provide
the gybdazinome 99i t Abht eyclizagiani eansbd necumlisbbd &y TklEnent of hydrazono

ether at |ow.tenpperature n i . .
malow‘&ﬁ ’3]? ABAMICE g%& ﬁP%R/%LW{W%L%mg @i@ﬁ@ﬁ% in a suitable
orgarli® BRQERIME af THP er:the4 @t fw tefngielréﬂi\f%d IR Yonk le@odRMnt, cyclization is

wi th concentrated to yie the ester derivative of
achieggd piRth=LiEINDS|in Hﬂik“)tahm @qnmmatn@rﬁ—% t(p 40 §€).dollowed by treatment

with ggﬂclgﬁf‘ %.te\%( ﬁ(ﬁftﬂ gyiefk(l t e esg% rc*e dlggt?‘%] s i ef?tgggl_ ta.ﬁfﬁt(l)lﬁr embodiment,

the aﬁldfﬂﬂrﬁfhtlﬁl 0P8 qRCE iMaik iodtinddigy Erﬁﬁﬁi saponificstion ef itlse pyrldazmone
uenched with water at |ow tenperatures (-78 to
ester 3? Upere porppletien of @Vcaﬁﬁi%fhetré%@pawﬂ@w ﬂlltf:nsh@dr Wlﬂﬂ gvater at low
6
temp%‘rajcdr V\ge}s ?‘? 64m@p§ tléég‘;\?%ﬂu&ﬁone to BHI (E;}H egl?%ée s %gw{bl; stibE followed by
acidificatimhne RyridazidoneIOL 35 thdni pnphredhﬂrmnl pi}&ldazi»mhgllacid or ester 98 by

chlorjde or. PC15.  In a . .
treatepont ity Bl RGP a@ﬂrlﬂ?fe@% Tcgt%l hé&t Iy ong giphpdirent this
transfo@ﬁ@@&ﬂs%cﬁw@e@%@ POW}erR:aRgt él@vatélpfem'f)era@&%'(dgg lP@PNeWhen R® is

acid 99 F% can then be converted t
not prnyrr@azunnmw ecmlo&9 (Where & ﬁlotCa@ rihest be rc@nsmitddu tee pymidazinpne 101.

cco ed by. an SNAr_re 0 suj.t abl e
tncorpra R S Rie b it MeiaBlie BRESmLRRE! o VAR HERL witeRte oreanic
solve@SsuchBAs THHYERg ahdliddShae sKEVRSLBA, LN rNaEHIIeIDS or KHMDS at
tenperatures (- 78(3toroomtemmrMUr®
approprigidicrpgtatureh & 78 1[0 tonkops tempgeadere). o In_ppe smbedmms the, aniline is

added-.r HEL A bPﬂ’lﬁWﬁPﬁgg%{ &oéqiémﬁ?rgﬁp% QnZO a%h %8 °Cr? q "{1}16 pyridazinone

azi none acid
acid 9% @Kt# B isnthehuadded andvaliaredction modnret i8 npanEdUd @odbm temperature to

enerat e, car CI d 101 I ox s 96, and
genergig GREROXyHS a&ﬁnﬁl exmts%% 5%? P@}Ha "ﬁé’%aa (4en,Rg pgpgred from

acid Sf(ﬁn%h% COURAAJAEH f&fé@ﬁﬂ% ?e‘dgéhta§uc}p% Npkt |ﬂo@" liRGteli Oto, 1-(3-
1-(3- dinethylam no ehtémcarbod||n1 e

dlmelhyhlnunmrgpymé e(hE[])ag dmml:iy dwdsoeh zigt(ﬁ&@]d,l é=hydroxybenzotr1azole-

- sul m.domet chlorl )
6-sul é‘ﬁ% OP? 3’?’& F% 8% P %yrr olcﬁg)]% os pﬂ‘bm umbenzotriazol-1-yl-
oxytrﬁsa(@huu@p@cw[pﬁ@ﬂhﬁht l&éxﬁﬁﬁﬁ@ﬁ’hosgﬁﬁs (Pialeoap RihdRhé appropmte &mine or
Xy

or hydro amne in a suitable or%ﬁmlc sol vent such
hydroa%flwe i psuiablaergapicesrdventisueh DMK THEqs meiBylapg elforide. In

some 1H§31?rgc'§ Ne Anidly GF f?jfﬁf!))?gﬂbﬂﬁle c%ﬂ{aﬁ{sna?‘ e zd %?(g%(?lnﬁ ggrOup In those

pro i'ng group. 0sé cases,
casesg itiou g»miacmﬂge groaupDyand bb yresiogaead zhyd stamdwld tsomditiokin dtownnin the art.

Alter@t)veﬁyaﬁstsl'e &Rr;gr?({nlg\cl?%l h—slgt (9?(% trclgg%élt gtggl%oéalr_\;la?e 96 through
pyrid A3 908 b gsth@ Etaﬁ&ﬁ)d tﬁ%tﬁd@l@ d%&fi‘ﬂ‘)@@'irg F@E@@dw hen R®=Brorlis

described in Figure 1. = Br or
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WO 2007/ 044084 PCT/ US2006/ 019108 desired, the desired
hal ogen can be incorporated using NBS or NISin a
W@ oiovalploes or gani ¢ sol vent or m xed sol vent sSyRCEISEN€H9108
as DMF, THF-MeOH, or AcOHTHF in the presence of an
desirefyphe plesiaddehdiogah et B Yisdorpdrii®d 281Ing| WBEi GUNES 3n at simetable organic
nt heSISto conmpounds 109 110 _and 111 \ggerel

solvegy BFMRKEH I ALET Speh FSDNEs o HIE MagiH <ot ¢PHgT baf i the presence

f Liad tfiygotinic acid 103 is converted to the
© an%ﬁ%@hﬁ grag%dg&lm by refluxing in 2 N aqueous NaCH

[00229! | owi IngFigues By dimedyrrthesmdeﬁcconipedndsnl(lw SllOPandaritll Noherein 2,6-

3,682,.932. 104 . Vi de
AichIHERRGYER 5 St BEHE 9T af FoREBREF RHE Is converied to
the m@ﬁs@hmé aatcimomlﬂy\/{emﬁhﬂgdﬁﬁ 2 W hduebud MO ViBlIeWny Me procedure
ropriate al kyl halide and base to &nve a

descrifoding LS dratem lond GBRIP 2l i alsk0drio posyidhnths e be achieved by
stand%ﬁpﬁa%icsﬁgy%ﬁgn %xﬁfﬂk&ls 1B¥c§ ?rapg%gﬁ(§tha &rﬂh ?wg ;31 vaie}{ts of the

m Chro eSe con rons

apprdplmateLu:‘IEyl Hmlitle ané®bayetto lgivel 4 Biktin@, of KRCRBalkyl Berlond est@f 105 and the
el evated tenperature or NaH in THF at

at
regwéﬁmeemor gﬁ"me@ee%pt@re Whishaare eesiyigPapied byd@lymp gshygmatography.
Thesd '&%n@hl&)@ iflded® t LR (‘J:’cr ﬁlﬁﬁ@c}_?ﬂbﬁ%% %c@tghec‘ 8r DMF at room or

ation is ach |eve
elevafed| tbmwatatuw ontdHtih diHIoat ahtkdyit dyretaviattd tempahtoyd anditien eddition of

the ofi 3 pifie. Bogekin GRRdiReRE B aliiiotr S by BiHdH i DMF at 0
°C, fﬁ[&ve@on%l éufdlt"i’&i &k Aky1 hGRidebransiidadd Qn@ﬁvgﬁaﬁhg é@ Phore 'ﬂztmperature

such DMF. In certain enbodiments NBS is a
Bromgmdtioni erpy;ufdopgl estioh@S eat be at@mplish@Fithoeither B, ﬁﬁkﬁ aCCtlc acid or

Conver si.on of. brom de ound 7. can .
NBS SR REEUAE Beelis Sofy b Sk DI o I8 Rk e dikiis RBs i added to o
solutidhest POridoneabdt@nyds o BMEY BY lyield NRBE CAvB8idaUbE Bedmide 106 to
reduced using the appropriate reducing agent to

compgped) 102 can fbp ackighet heing Rdsmediatrd crass cguplrgatonditivns. When R’ =

alken%g %g‘aaﬁérrlnélgftg&gn nlal?egglﬂg{ %Q(%{%ﬁ&%sﬂ% V\ﬁl}g)?cg)& lale, r| e(félglélg agent to

providé al&ylssubtsﬁlthbﬁts arRa nIng@l@fall ahs chemBtryaan ByaccdiihedMing a wide
I evat ed, tenperature. The coupl |

Vaﬂetpfacrfil’rﬁie?at%?y\lw andilgads. Wit opevitgrisddedbase in F@Pltglﬁ%lﬁma@w solvent
such Ad ]?K’ﬁ’ ?hm iDMEA e BiE 66k, EN Gt & g@b’zﬁlﬁd fégné%?aﬁﬁ{ée Fl’h'e%oE%lglgbpagtner will

Thi's reactl on can be carri out
depemﬂndn dipphatire SR’ atFot 2@a@pleT R = 6NI isadtisired, nthelicatygihg partner is

Zn(C]&Slyg cou Hn %ﬁd%r,f:%rq\i\% Q}Héwglk“gﬁqrg]é qlﬁln(mt,pg ?%NMIG’ ratati % °C. These

palladlﬂﬁ%@(ﬁﬁl@& lefds Q(f)ugthtﬁ%% RfeQR! élééuﬁié?f%ﬁ'lﬁ g{eeﬁjte%ﬂirle 2 are well known

moi ety to provid i's acconplishe
to on¢ ekitled @m theTdrt. sIrrcaxpotﬂwdolfehen proqoeﬂ;a |sulaslmltlﬂed) rigiding moiety to provide

108 i PR s s e o e o R P vt sch
as THF ¥éin&ah Anli@OBAsk 8GRE E@LWAG)LlHMDS WﬁHMDSE'U?‘T@{m &t appropriate
the aniline is added to LDA or LiHVDS in THF at | ow

tempetr@wmr(ai’&?(é t¢ 1@ tempBYue).. IT Iqertepy reurdmden@%thesamlhrmw added to

1o ST 4 P b L bt SRR 8 s e
addedpér?doﬁ%%gu&tﬁrk Ry st"'f’trréﬂqgtal"oq' %ﬁ‘l?)@ﬁltlirb G3 gk RRtafe Ol ktl' QnSCa?U&Eyhc acid

st an m xed agueous/ organi c
109 cawthearie mm@immg—gtdmdaxé sepogificafomnchditidrdeudi ds EHIH lve NaOH in

standard mixed aqueous/organic solvent systems. Hydroxamate 110 and amide 111 can be
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30 WO 2007/ 044084 PCT/ US2006/ 019108 prepared usi ng
standard coupling procedures, including but not

wo pen7vemss o EDClI, HOBt, or PyBOP and the apprP@F/U§10686/019108
am ne or hydroxylam ne in suitable organic solvents

prepat&€ fisiag stdal¥imd codblin® hro¥edii¥s, aAcluGink Mt et lilnited @6 DT, HOB, or
enbodi nents, the coupling is acconmplished wth HOBt

PYBQR nghe appropipte Jming sivehyidpetyiareias  intwilablai ajeande solvents such as
DW&P%'&?%E@ %’%ﬁ@nﬁ@ tIJr? garté:lﬁ %ﬂoﬁggérﬁ%gtééé %Bu@ﬁ@t 1§'a'3§omphshed
with prQ@Beaid BOCY i DIF. C:Im sd&ﬁe msmm\zex;l theyaminertdrydroxylamine used in the

condi tions known in %ﬂe art. [00230 gure 4 hovvs an
couplipg EaROT Coialas A SHIdERdRlo g 8lﬁépsfmtﬂilﬂa§§.cgseéft ¢ protecting group
can be QBRI stdfird é&n@htﬁﬁg kﬁé«?«n {Plke%rtr oute is

particul drly useful for anal ogs wnere R7 is not equal
[00230] Me oFiguiet4 siMivesoan mkternateirehclion sclmmdaﬁ)rdbﬁ\smth@ds oHcompounds

105, U PR S34 l at SR s Moo

Et. Ni6btihid 8idi193 fchii B¢ coBRMEd tLlhe Q\Qalﬂ(g}l?{)}"fﬁldﬂ@%i/ethﬁ)érsﬂeﬂl Iefollowing a
acid, which is esterified to give ester and

severy fiep Pepsplwe.cvhad 2t6odlyh1@ran10ﬁ@nw ool 3hs dirs ceByasted 1 the methoxy
pyrld%ger e?cz(ﬁ t\gfngl% ?%Q&%ﬁ%?gor %1 ﬁlecr?l@%lgf éé&%nar{doth%{{' gﬁtj%%)ayto yield the

mond elluiotestedd 120 I c&@dlmémtbndlﬁfentshhe acm\d:rslh&S td the Mﬁ)@n@rldme acid
this mxture is then heat&gtto reflux for several

is cargigg out PX peqing pedssiyR ryiggidestormolihianfi the a¢id 108 4m MefiH and this
mlxtLF]f@ ié h%g Heked 44 g&fuﬁ&?@%?ﬂ da {‘dEEthﬁéatloh% fid npe;fﬁyl ester can

imted to Fisher esteri |cat|on H2 SO4
be cafBCouf nndde Gkindard TodBAHINR S, mchldntgabdltencﬁrlgamcb tcs Bishemesterification

v Pae. IS Chah OB Bt SehSh 8, miBisaBednsotvents such o

PhM&/SOH I D@ﬁletny@dtmlomehﬁ&th oﬁs pyridThé 8h then HQac@ﬁnphshed by standard

el evat ed tenperat ure, I'n acetic acid
condigioay atcétﬁlméhwm&ml‘@ddﬁ (H(éicﬂ!i @lﬁysteﬁllmmpﬁaMHTéﬁH in acetic acid at

eleva?ede\’e% yr Il'gl% c&%ﬂﬂéo%s EI ?flgrgf)o?/{ ta(rii é]?\'#lg%c{ %418{}?@96 Preferable

I'S acni eve

demett@ﬂhﬁmytopgdw @imdonal 112 isaghieoetds bi'llﬁreairﬂibrﬁ@éttlh&nla&iody @lyridine with
el evated tenperature (80 to 120 Q). %/I ation of 112
aquequgHBiein agetis acid @t alyva,tt:%ame@tméﬁ tcaﬂ?@ @) i dkylation of 112 can be

achleg%{]u ﬁJ\}/a}stQH@ara nlgat%{gngfkg altlgg &J la}‘t onF1 alln ﬁﬁ%puﬁ%t Jlk n ahdes with one

ropri at ase to
equivglene ofithei appropeiatefalith @ahﬂe&hﬂ@basp}t@ Igﬁ@%mlﬁﬁﬁe&ff tAd R-alkyl pyridone

th ol soneric O a pyridine ester, which are
ester 143 ﬁ@%@ers&lpgp@&nsp éllésvﬁl?aﬁ & %?%%wggahapaﬁyamm@gaéated by column
chron‘fﬁB?r' tgl }pn‘f’hés@%loﬁﬁiﬁogyfncﬁ{d@ Fﬁrelﬂort" 'hﬁ%dtte KeH3ni a@etone or DMF

acetoh€ or room or el evat e nperature or
at rocinm off efevated mnmeeatme(m Nt ual B at (anrbeamtou ekevaad tctﬂn;mature and then

o TR, oSBT it
DMFfeR|d e BWe@ B dddRdnAss a@lbh)ﬁroﬁ[d%”&ldﬁkﬁrloa d'éﬂnd'v@ﬁhﬂﬁg to room

vvarmngto room terrperature Bronmi nati on of
tempmtulr@loﬁeoramaeﬂn pf PydidenehestercEidnpdn bhadcompilished whithreithe? Br, and

c aci.d r NBSl a, suita ani c. sol.vent
scetic i of SR “eBloraie oSSt P RES e G hgns NBs
is addedl o biseRutioh oPpyridtAe ses 1 BY inlI3PIF 1B yRVE 1149, Ebﬁb&maﬂéf bromide 114
Conversi on of brom de 114 to conpound 115 can

to cogpreuad d Sueam fe pehiexed uisingeBalladaum aradiajed @tqsrswﬁgphng conditions.
Whert R gllk&ﬂﬁ’ ‘or alkynyl, these can be further reduced using the appropriate reducing
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When RO = al kenyl or al kynyl, these can be further
reduced using the appropriate reducing 31 WD
wQo@7/0004084 PCT/ US2006/ 019108 agent to provi PET/ab1096/019108
substituents at R9. In general, this chem stry can be
agenﬂ&ﬁ provideshikgl subsiitignia aviRfe Magdnetat, Offs Blebngisfirpleysbs aB6plished
gands, wth (f wi t hout added base, in a suitable
usm&)ﬁg*&ﬁ? vadgiy\widid eatalprsts @ndiigandsy path exvithqyiradded hesq. dn a suitable
r h [ I
orgalgté Ssé%ﬁp st n%elr?g{i#ur%mgg ggdlg:mi?eﬁ%la@ﬁf Pgl{é\é%}%& temperature. The
couphn@ spsﬂmrupil]l deyendiron thewmlaturelof Rie rflede Pd mbdaatedtomosstc@uphngs are
to one shllled in the

well s Repiret b e 0 e el ko Saus Ont SRR bk heiae ncorporation

of th&t&edly s@bRihayd dfilihd ﬁqdléy%:ﬁﬁmiﬂé Bl aBYonfARed by SNAR reaction.
reaction. This can be done in a suitable organiC

This §gn\berdong uste sutalfleronganin golventasticieashBHE usinghamemideDipgse such as

o AR SRS KRS BB Bk b BIRGETEC 1o room

temp&ﬁﬁlr@)m I &@talrd eﬁggﬁﬁ'leh% thPAnDhe it BYESR ionL]-)rNForallHN/ID\S’ in THF at
tenperature (-20 to -80 C). The pyridone 115 is th

low tamgierdtuae (20 he—3A %E)urEhei pyrisiohe # Eisghen ddsiad tamhﬁerrabcurre is stirred at

low ttglg)]pgre% ?o g@e%? F:stéréfsl% C@é‘r\év)%gﬁiéf gf {l(bt%)lfi f2 g r@?l%;(t\i)bl as well as

hydr&@khaese 181@0 QnP! Afued 186 @iﬁﬁ%l Be@niishdd ' BesBribed for Figure 3.
Alternatively, hydroxamate 110 can be prepared

Altergptivedt, ihy dfoxawmaiest1ifydancst separadsdirertly fsmntnaﬁihjel ester dAiin a suitable
orgarﬁg Xl%@ﬁt sudf I&s aﬁ-ﬂg—ldglrl#ghp %%érogrlﬁg %rygp Xy aBB\ne En(hﬁlﬂéde base such as

oxyl'am ne ‘and

LDAN&HMD@S ONaKINIDS, @ RBMDSI dtakhrd n%«raa@rt@lhpélaﬁués (§8C¢ oo room
room tenperature) In certain e di mrents, a solution

tempeyRiure) DS ertginaeraeeriments, & solytipnaf JwHMRS iscastded ta a@okytign of the

e 8 SRR g T g PS5 QR 04 S o

roomd@shpestuby db OBt tBe 1ddbiredl NhpRERarh416t BIEES Int ffne instances, the
hydr oxyl anmi ne used in the coupling reaction contains a

hydroxiylamiae gsqst ot the cpwRjingrisagiion) eeniaiisse stapdasd protediing group. In those

PRSI 0509 RIS AP AIR ASROFhA a0

[0023¢ hene Higureth ﬂm‘Wsnﬁ hmtlsn QthepmTfor Lthid Syth&is &2 Oomp@ﬂlds dl 19, 120
1, where al pyri done net .ester 112 is use .

and ’t‘ﬂ]éergltna&\]{]?ly ﬁ‘ﬁ% 1dqricamethyk gsidht fféq i 73 dhp Sting material

Form@G&PBP1 17 k& bpﬁcédﬂﬁﬂfsﬁé’c[ 8 119 yﬁgraﬁ&? oP E}%&ﬁ"bhé/rlyrﬁubstltuted aniline

substituted aniline noie SNAR r ea
moietyebyd¥nAeR ireactios.u Thisdae b@rdg»acu irca smltab@organnc lsobventTddeh as THF using

on anfiy Bk ot B PRI RAPEy 6L KNS Seapg opahycHperaures (-

78 °C aBPROAL Winfderathi?).Celd Béhif "Q?I%Hﬁﬁéﬁ@ thd @nk! isNKide§ to LDA or
added to LDA or "LiHVMDS in THF at |ow tenperature (-20

LlHMIDS 11870HE)at loPhteenperataier(e201th 2-8D SC).h€he pyldikahe did id then added and the
s stirred at | ow tenperatu gener at e
mixtlg f, hirierat Ipp SIPSFLWE 10RO 65150l i a DI Ca Grafigne in a suitable

organﬁ;co kylest: stk Rs qq—llﬂ_'ﬁgmgsdnnﬁnﬁ@ e diciPas £ DU ONEAIDS PRaHMDS, or
HVDS, NaHVDS, MDS at appropriate tenperatures

KHM@)S78 afptoprinedemperpeesalt 1/ ¥} to WGhhoteimpatatwn). ofhlpyinatibare pyridone
117 tét]gg\ﬁg&rgioes &Eg[c%ug geagg'éﬁp ¢ Q%g%ng%%oggrldl csoh ceiguolfllg Isuc% as NCS in a

suitable organic solvent, such as DMF. Conversion of 118 to carboxylic acid 119, as well as

hydroxamate 120 and amide 121 can be accomplished as described for Figures 3 and 4.
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sui tabl e organic solvent, such as DWF. Conversion of

118 to carboxylic acid 119, as well as hydroxamate
wa22e7andsam de 121 can be acconplished as descritbes2e019108

Figures 3 and 4. 32 WD 2007/044084 PCT/ US2006/ 019108

[00232]0232]FiEin@Us Shéws hQ¥kctian RB&hé Gor fheh§ithebidloftddghpounds 124 and
synthesis of conpounds 124 and 125.

125. 4- A-Goopyridesnensod’3 1@ barpreparet diip ed-chlosenyridazinone 122 by

4-chl or [i i non t i Qr .
s 05 R0 S VRS s AE A PSS it crsni
solve@tsg@idic as SCHYEN] STBEC IDMB, CHIBNor TBIMSOM-In NivRR @mbodiment, this

In one enbodinent, this transformation is

DIVBO,
transfoEmpQmeds wichigved: With B dPMSQ phredeyafednirarperaie (e-g. 160 °C).

. . ri d__g i = t .
P, 480 18, BR AT LSAED BRI, vhri

incorpomatiopof tieianilinefmaibty isacdomydishai Bt fnAsreactomnp Thisivad beylone in a

I T e e
Cs,CPRSRastoh mo3%3%@?8 e Bratitd Eddn 80 tNBRACE3 #d one embodiment,

tenperature from 160 T. In one enbodi nent, the

the amiting and Car{iD:cae @ddedaioe solietiny afpyaideginend b3 iof DMF and the reaction
i B30 42 o g L P LG pfomera

pyrideBnand1 25 8 shadadnuahbddsuch asaliddedzeritpdein1Pipuidy?2. Pyridazinone
st andard met hods such as those described_in, Figure 2.
124 opyl2 gay bhepnertadlp lyidrappmatesor ganides s dpicaiped n Figure 1 or 2.

[002{%0” OX%E&%% %g@s’s%g&%tiaﬁ SOR fade isi?mﬁiesgéé pﬁfﬁlgﬁém%s 128, 129

0233] Figure OWs a reaction schene
and 18Pntvhesimspyidone muthy dsted 287 ish’ed aatiet tB€ing whedergil.n Bromination of

. pyridon thyl ester 117 s .ysed as fhe starti . .
oyridRl 6P 17 B Qi s BEstR gt e e s poid.ai 9B in @ suitable
orgar& SQVRtisghiest IMED Bbichdly RiB3 8 RMIRCH el oldohGrPriliR dster 117 in

a suitable organic solvent such as DVF. Preferaply
DMFNBYi¢ld 126dédnversions| tuetnisle 136 toyooimponed 437 sherelR” jsreyano can be

. t.o yield 126, Conversion of..brom,de 126, t.n. .
achicZ0 b £ 55 e R IpTng eBuingh R Stk By chemisgy can be
accorl?ﬁl_idlied ugihgd v@iﬂ@&&ri&g apP RgtaBeRGINtiliPasds, ithg® FetiRlt added base, in
this chemstry can be__acconplished usin

id
a suiiphle, egnisfsobant Ao DM RIS JaNs THi- GHosNygw NV at clevated

temp%%g\?éj. Pﬁ%g?ra . n:chi%@?{i@glcﬁngércg ﬁﬁiﬁgﬁ %ngglzzt %ﬂfﬁdﬁﬁ% and dppf in

DMFtazmperat uenvdisiohef aDy yo cdrboxs/lic @aict 128nad welt ag hydrdxanidte 129 and
. wWth Zn(CN)2 and Pd2dba3_and dppf in DWMF at 120 C
amidgddl) ernshepsomplished pg deseribed darikacues 3andbd as wel | as

dr ox . 2 am i as :
002 Ox AIRHEu . Sithes B ort i Do APnARROTPARARAL 45K or F is
depicsadntithehich 2)6-dodhigrowmicdingf adid ormid)6adivhintre b dluRgo-nicktinic akid is used
is depicted, in which 2, 6-djchlorp-nicotjnic .acid-or
as 16 SgrRORGTY: ST dOHE-In PESE Y 'Sl frailay P g8 Me. The
nicoti @Rl NAONBIBhTEHed Hthe HOHY EnlbR R s WyasehvixitgehW N aqueous
for anal o where R7 is Me. The nicotinic acid 140 is

S
NaOHi cfnll@whﬂedgc orachédurasiascribietl dn &) S Batant1 882852 (E¥ 120 iAdlgylation of 141
2 N.aqgueou f ol i.ng the.procedure.desgribed, in .
can b URRRY SundbBE o o SRS REPO A5 Bl P it o

equivalhtsedfahle Myprepravielalkel aile ana bl 1atdivaa s@ktdict dfaRs N-alkyl pyridone

incorporating alkyl halides, with two .
ester and the regioisomeric O-alkyl pyridine ester, which are easily separated by column

chromatography. These conditions include but are not limited to K,COj3 in acetone or DMF
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equi val ents of the appropriate al kyl halide and base
to give a mxture of the N-al kyl pyridone ester and
wo b@70ems8oi soneric O al kyl pyridine ester, whi BOT/EEB06/019108
easily separated by columm chromatography. These
at rogo red ieleivated témpdratiiee diNak e TH atl ambiére dr elevi2E@A8npdrature and then

acet.o 007/ 044084 PCT/ US2006/ 019108 at
addltl'oélo(?ﬁtg‘? a‘@v’e%@d f‘efﬁﬁﬁéf‘/a wragl%aﬁ%ﬁ achieveqewith Labiin &Y at 0 °C,

r .t
R R T Sy,
Incompnahomlolﬂ thmp@pErlﬁSu‘t&tlmted ﬁmlllhe\mﬂetp)to Jalovitie 043 6 acdolipllished by
g i 0 room

alk odi,de and . warnn
SNARE Aot s ot iR &STAPLS PPEPHI JoGBLRC] as THF using an amide

t o
Ll T e e R———

roomsilqmpataltlﬁe or Ryafeirablg she entling Uis nddsd THE A crrgLiHME@l #eTHF at low
HVDS, NaHMDS, or KHMDS a

temp%fﬁ%?%g % ap e§9 (La° l‘%e r']g’ﬁﬁyéédo{‘e 7ethen agded Wﬁeéﬁﬁﬁrétlﬂ plérred at low

tempé:fﬁﬁlfee @%ﬁ%a&%‘%ﬁ%@ﬂgl ?aerb(?xyg%da%ﬂi iégéioéa%qthgﬁrﬁée' bg«!}?&god%éng standard

sapomﬁca{tlhe rsonditiens suct as haOHl ortNa@tiis swhilard eixed adwpaus/organic solvent

ture ner,at e. £s 143. Carboxylic acid 144
Sysw@%n H)XB]%I&% éggraélé ﬁ‘??cﬁ tlg £A8aPs pr@i‘b"é% uping astanslgrd coupling
proce@@sli iht 108 gBHE AoBBmbtb &b EDd}lagdBtnoﬁféyf%‘g?ran The %%)ro%rl te amine

aqueous/ organi ¢ _sol vent systens amat e
or hydyeylaming i gwtqbée pigapigr wdvenss W}hﬂsalﬁhﬁ"r G upl metyylene chloride.

Prefelarogp ﬂ%ég% li &Aé:%g%gg%}%rﬁf a%}lof{gﬁt d%g?é]ﬁgl%'yl E%B H@ instances,

the aminesoi hpdrbeylamgrnisedsial the %ﬁgl;iﬁg: Fliaﬁﬁo%tlaﬂaﬂ'_a st@hdard protecting
y, the couplin

t ene chloride. Prefera
gmupg‘c?le%ﬁcé??édt hiProfeqting: srawricans remeveR/By s and%rgr@@ndltlons known in
the art. NSt ances, the ami ne or hydroxyl am ne used in the
coupling reaction contains a standard protecting
{00238} oup In Higuino § carc eleersativiehsynihesis of tomgowids W F@&lnulaév where R’ =

For SIS B30 GBI IR AU e ronicoti s

is use@ @Hﬂiblm&iﬁngfmalf&[aﬂm Nacolnih£48 11 cam bé"c&l{veﬁedl % 2RAY %fl&ﬁj pyridone
in which 2,6-dichloro-nicotinic acid or
methy egerfl 49hfolpwig.  fiveostemprosedue,ovkere a,6-dishlomeitodisictdvid 140 is first

o A IS oD VR 30 0D RS R5HS  t
deprotectee tsyiepl the as@dluhtorowhier 8472, BhelddnRbRIoRnb Gt ﬂn@ﬂ{e‘)xﬁﬁyﬁdme acid

t}aﬁ‘?q’él s first converted to the methoxy pyridine acid
is prefgrably, cpuiedsqus by Peing polYEM: hautpridpyp sesqleorant thehamd 140 in

MeOHI8RHh R Gh&eirt ‘?s ff o t&ﬁ'et‘o ierilid %P E&k?al“%%&? r gterlﬁf; 1r0g P)glve the

conversion to OXy :pyri di ne aci
methyt egter cad hmanm;d caxﬂ@ndnq qmmdamscmmmaonb Uihobatlitg uuo n8t limited to Fisher

o Q81 R0R, 180, E50 0% ABork S tgulis e onvns

such ab PhiieyRIcOPE DEREMYIati6f (e "theCIﬁchgﬁy ??ﬁdhh@ galpfhten gﬁda%éomphshed by

standard condi tions, including

standapd eqiditions dncduding buttrict ﬂlln(lt@@@IHG@B@&)'ated'm@‘eratmel\pﬂﬂ)H lin acetic

acid o fEEARE chibe e Al B3R P BN A ol 5 Ftprratuegy pPreferabe

demethﬁ&ﬂmrb’e) give (psmlidn&hm Byachidvad GaricbagR&i dfi (e &étﬁlﬁil}f%ﬂﬂle with
h not limted to HCl at el evated tenperature,
aqueoys HBg dn jagetic acid at elevated temperature (80 to 120 °C). Alkylatlon of 147 to

provide 148 can be achieved by standard basic alkylation conditions incorporating alkyl
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acid at elevated tenperature and aqueous HBr in MeCH
at elevated tenperature. Preferable denethylation to
w@Rawe/opysd done 147 is achieved by treatnent. oPCT/N82006/019108
nmet hoxy pyridine with aqueous HBr in acetic acid at
hahd%& eVt &5k Ecﬁf%rﬁtog fiig z{ﬁ%ﬂr&telg&y@ahd@aﬁ& lhadd i a Aftture of the
provi de 148 can be achi eve standard basic
N- allebrlkyyratqnone&t@n@lmd it geginisompae 6@'@{‘@’1 ankigdine ggileypowhich are easily

/ 044084 820 6/ 019108
separ@%% l{yaqo N g o %%Pg% o e8¢ ¢ ongh[E %s (iirﬁc§1|’1de\c’}@etﬁ Iélhe Gfélmlted to K;,CO4
in acgione od DIVIRtad ﬁr@orﬁforteﬂ‘@lateﬂl-taxhbyﬂaum/ ot MaHeineTHErat antbidnher elevated
ridine ester re eas

I h
tempge ' ?'aici@ an%';ﬂ%égogrﬁﬁb% a%wah%@ﬁaﬁﬁiferaﬁﬂae@ﬁc%ﬂaﬁl% ’éﬁ‘§Lle"ed with
it MR, 835, BIRRE AR S Pl 3R ST e g vamin o

roomPféRiRRture! IfdRyahech of eHERaoadrly subsnitddhailiredmoleto!s d@tomplished
the al kyl halide. Preferably this alkylation is

by SuAR; @a@wnm thls qantbe domovin suitable 0?&9P1°o§/9é¥?“635u% a tlifghusing an
amidl'ball (1ith TR AEAID] KktVIO! Ak ANDYR! @ﬁ% fee 1chfRfures (78
enper a ure ncor poration of’ the proper st|
°C t(ﬂfdiolm RMpeRitaty Prefagdein dmleds abdiledNARD AeadtiHMDS Trhil“HF at low
can be done in a suitable organic solvent such as, THE

tempgesityrg (29 toam0d¥Clatle BYrdpngss (tgr addedond thevermips, isgitirred at low
KHVDS , at t 7
58 5o BHL348, SRS AL £ T B by BRpgom o

esterdi49Lih ENDEBable oﬂ'gdﬁlcaﬁol\}eﬁv\lsucln%im{mhsihg tHe-PrdpeiatsBhydidxylamine and
The pyrl done is then added and the m xture is, stirred

amidgtbapeoichias ihit ok DS o @HP{H?%@ I%%IW?S uapProRFH Seatpgratures (78
°C toul”éorﬁ Safile gqurgféréﬂl%eac%élﬁtlg 8. &ﬁl‘é& rto ]a4ssz)ll!ltﬂ)n of the

a Sul € organic Suc usi ng

methﬁp aﬁt@p uuataﬁd hii€l 9 d30xeHintige almct‘Hram @e°cba5"ﬁhesmbn@s mifre is then
NaHMDS, or KHMDS at apqgr opri ate tenperatures
(~]

warnqedm rogm; (§mpergiTe dory i ther depirehydioxappty, 143 da| somedpstances, the
ety 81506 RaSeL L) M arTRRMRERSE, 1o o

cased)ithd proteclisg gﬂo&p cambe reatbved by samlirdrpaditbng lendva inithé alrt.

t he desjiredq hydroxamate 145, In some instapces, the
[00238)r oxyinaddusiierawgct Hit HyCRGIPPKes BRSOl RRaTMg gpmpound
of FothnRAORY, SR HERGA | l:&ﬂgr@{)ﬂglp In those cases, the

prot ect’ing group ca e renmoved by standard conditions
[002KHown i meattive acdmpqudd28Eprohwla 400 or 1kr aspect, this

i nvention provides a nethod of preparing a conpound

of Formula | A said nethod conprising: [00237]

reactong.@ conpound of Fornmula 100HO 1-"=~"00H
O/H RL NNN R7Z.NRO RB R7T-N Rg;y / ']R8 0 100

101 h R3NH2 either in tg of (i)
acouﬁllri re nt when R3 is as N |
R7” RO R® R”” R® R®
O 0
100 101
[00238] with R’NH, either in the presence of (i) a coupling reagent when R’ is as

defined in Formula IA or (ii) an amide base when R’ is as defined in Formula IA with the
exception that R’ is not H or Me, to provide said compound of Formula IA.

[00239] In a further aspect, this invention provides a method of preparing a compound
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defined in Formula 1A or (ii) an am de base when R3 is
as defined in Formula IAwith the exception that R3
WO 300044084 or Me, to provide said conpound of FRCTUBZ06/019108

A [00239] In a further aspect, this invention

of FRlaAMI 148 Sai8 nBEROShRfrispfeepar i ng a conpound 35 WO
2007/ 044084 PCT/ US2006/019108 of Fornula IV, said

[0024f3t hod reastingiasiompoupdoPRomue 208 pihtP% conpound of

109 RHOORL HOORL RgoN(RY | Rs RO

N'R7 RBR'O¥0B8,10R' [ 00241] with R3INH2 whereipn RB'is
as defi ned rola |V, either in the pARESANC f
(i) a cou @ or (ii) an amide

i s as dgbiredipn Fofngba |V with the g Yolm 2ips
R3 i s not or Me. [00242] In a further ag ,

i nvention provides a nethod of preparing a conpound
of Forrmula VI, sai@8 nmethod conprising: [00243] 169

brom nati ng ,a conpound  havi t he f.ornmu| 05, RO.0 \
002811\t SR GOy R ke etinediin FarRyle 1% Gsrgp tepresence of
i i E is ds084thedl if Bbrmula IV with th
® a?glg@?]l nga%%nﬁ)ggi@d%%lc\imé\%ﬁ Zn eI{l/ls 21Si ﬁq' t he prleseﬁgléaof ™ ©
exceptiqrathhizRf ismot Hat My/st and a |igand, and optionally in
[0024&]6‘ %elsme__anﬁl?’thglf as%ea? % in&/gntpc{nolyrbgi es s %al%%dotl p?gpa%(r?ggt compound

of Formula VI, said method comprising:

[00243] (a) brominating a compound having the formula 105
RO.__0O
Cl
N
O
105
[00244] wherein R is alkyl, to provide compound 106
RO.___0O

106
[00245] (b) reacting compound 106 with Zn(Me), in the presence of a palladium

catalyst and a ligand, and optionally in the presence of a base, to provide compound 107

107
[00246] (¢) reacting compound 107 with an aniline having the formula
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O 107 [00246] (c) reacting conpound 107 with an
aniline having the fornula 36 WO 2007/ 044084
weOI/E@806/ 019108 RL H2N 5 | [00247] in t heP@F/ESHNee19108

of a palladium catal yst, a phosphine |ligand, and an
am de base, to provide conmpgynd 108 CHSOORL H \ N
'\ RO N~ 1 O 108 [0024Q] (d) optionally hydrolyzing
conpound 108 under basic €0 ions to provide
conmpound 109 HOO HR1L NI RO NI | O; and 109
[00249] (e) reacting either compound 108 or conpound

[002469 W tin tﬁ@ﬂ‘é@erﬁ:’eb&‘ﬁr})allﬁﬁiﬁlﬁ%a’taﬁfsé%ﬁﬂﬁ?ﬁﬁﬁe ligandaand an amide base,
coupling reagent when R3 is as defined in Fornmula VI

to providg WI)lp@hldd%’ﬁ
Formula VI with the BLEEPLIPN that R3is not H to
provi de said conpound o Fohrrull%l VI. [00250] In one
enbodi ment, conpound 105 A4S _prepared by the net hod
conprising: [00251] (a) r aconpound 103 HO O Cl
N C 103 R9 N\ |

de base when R3 is as defined in

© ;
108
[00248] (d) optionally hydrolyzing compound 108 under basic conditions to provide
compound 109
HO._O -
"N
o : and
109
[00249] (e) reacting either compound 108 or compound 109 with R’NH, either in the

presence of (i) a coupling reagent when R? is as defined in Formula VI or (ii) an amide base
when R is as defined in Formula VI with the exception that R? is not H, to provide said

‘compound of Formula VL

[00250] In one embodiment, compound 105 is prepared by the method comprising:
[00251] (a) reacting compound 103
HO.__O
A Cl
I ~N
Cl
103
[00252] with aqueous sodium hydroxide to provide compound 104
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[00252] w th aqueous sodi um hydroxi de to provide
conpound 104 37 WD 2007/ 044084 PCT/ US2006/ 019108 HO O
wW@koo7MiH084 and 104 [ 00253] (b) reacting conpoupdr/Lf2b06/019108

with RX, wherein Ris Me and Xis a halide, in the
presence of a base to pHOVI conmpound 105. [00254] In
a further aspect, this inviention provides a nethod of
prepari ng a conpound of }a 11, said nethod
conprising: [00255] (a) (eagij ng a hydrazi ne havi ng
the forrmula Me-NH NH2 wit 00256] (i) diethyl
2-oxomal onate, followed byt reatggnt with an acyl ati ng
reagent that delivers an acyl dgroup having the fornul a
C(=0) CH2RO wherein RO is asl@kfined in Forrmula Il, or

002410757 g6 Ll S804 S04 SROREE s AL R g i, i

the pfe%elﬁ:% o@%fﬂawal@ préviE®EsMpeundl 105f ol | owed by treat ment
di eth ket omal onate, to provide coqﬁound 97

[0025§]2 Et ma rth@oa;sEt:ct uhlsanmltw@pgcmdf{scyozml} prepasiagiargmpound
nd t,h _an de base at a tenperature bel ow

OfFonﬁlnPagji d?)’infe%(%o%l\?n?in%at ment with concentrated HCl,

[00243] pr oViallgadtisOnpediftn©haing thelferndfa CREH-NN,@Hth:i N RO

0 98 [00259] (c) chlorinatin ound 98 to pravide
[Ooziﬂnpougd 99 glbg@)gty p@-@fomalonatg fo?g.\eved by treatmenP with an acylating

reagent that delivers an acyl group having the formula C(=O)CH2R9 wherein R’ is as defined
in Formula I, or

[00257] (ii) an acylating reagent that delivers an acyl group having the formula
C(=0)CH,R’® wherein R’ is as defined in Formula II, followed by treatment with diethyl

ketomalonate, to provide compound 97
CO,Et

N7 CO,E
N
Ay
0
97
[00258] (b) treating compound 97 with an amide base at a temperature below -40 °C,

followed by treatment with concentrated HCI, to provide a compound of formula 98

CO,Ft
N7 | OH
|

N R
0

98

[00259] (c) chlorinating compound 98 to provide compound 99

CO,Et
N cl
|
/N RQ

0]

99
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N RO 0 99 38 WO 2007/044084 PCT/ US2006/ 019108
[ 00260] (d) reacting conmpound 99 with an aniline
whaoorgioshe formula F H2N L SMe [ 00261] in tPET/US2006/019108
pr_eéence of a palladiumcatalyst, a |ligand, and an
00269 C€ actin® deaPOLAE99 GoMPRALRNinkMving,the @Brfduld F N N
[ Rgl Sl\/bqa)(s)@, a{%d fﬁ%’éo [00262}: (e) reac;nigng a conpound
of Forrmula 100 with R3NH2 ther in the presence of
(i) a coupling reagent Helber~R3 is as defined in
Formula Il or (ii) an am'dse when R3 is as

definedin Formula I'l with We:eptionthat R3 is
provi de

co d Formula 1. .

[0026[1d)0263]m Fh¢ RICT<EE AER P ?S&ﬁ%’ cat?lléfﬁfsa liggarh ANg AR APisls bpse tg provide

of preparing a compound of Fornula Il wherein
compgg&hmqﬂ Me, or O, said nethod conprising: [00264]
havi pg the fornula Me- NH NH2
}:]2-0 omal onate, followed by
treatment with an acw atyng gent that delivers an
acyl group having t hey_f I =0) CH2ZRO wherein RO is
H M, or d; or [602 6] Xii ary yl ati ng reagent
that delivers an acyl @roup having thadf ormul a
C(=0) CH2R9 wherein RO is H _Me, or d, followed by
treatnment with diethyl ketolfpé)l onate, to provide
compound 97 CO2Et N~ CO2Et iNr RO

(a) reacting a hyd~r\a
with: [00265] (i) diethyl

[00262] (e) reacting a compound of Formula 100 with R*NH, either in the presence of
(1) a coupling reagent when R? is as defined in Formula IT or (ii) an amide base when R?is as
defined in Formula II with the exception that R? is not H, to provide said compound of
Formula II.

[00263] In a further aspect, this invention provides a method of preparing a compound
of Formula IT wherein R’ is H, Me, or Cl, said method comprising:

[00264] (a) reacting a hydrazine having the formula Me-NH-NH; with:

[00265] (i) diethyl 2-oxomalonate, followed by treatment with an acylating
reagent that delivers an acyl group having the formula C(=O)CH2R9 wherein R’ is H, Me, or
Cl; or

[00266] (ii) an acylating reagent that delivers an acyl group having the formula
C(=O)CH2R9 wherein R is H, Me, or Cl, followed by treatment with diethyl ketomalonate, to

provide compound 97
CO,Et

N7 COE
N
Ay
o)
97

[00267)] (b) treating compound 97 with an amide base at a temperature below -40 °C

to give a compound of formula 98
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O 97 [00267] (b) treating conpound 97 with an am de
base at a tenperature below -40 C to give a conpound
wo@Roo7os4o84 a 98 39 WO 2007/ 044084 PCT/ US2006/ 01PAD8S2006/019108
CR2H NOH NRO 0 98 [00268] (c) chlorinating
conpound 98 to provide conpgogd 99 CO2H N CI HN R9
0 99 [00269] (d) reacting ¢o nd 99 with an aniline
having the formula F H2NNZ [00270] in the
presence of an am de baseN rovi de conpound 101 HO
OHF NNNgll RSWwe O;lan 101 [00271] (e)
reacti ng conmpound 101 with R3NH2 either in the
presence of (i) a coupling ggeagent when R3 is as
defined in Fornula Il or (ii) an am de base when R3 is
[00268] def i (e cchiarinafing eerhpound 98 tb pravivde entappmidd? t hat R3
is not H to provide said ce und of Fornmula II.
[00272] In a further aspect 8‘5—%‘5 i nvention provides a
nmet hod of preparing a conp

|
HN RS

0
99

[00269] (d) reacting compound 99 with an aniline having the formula
F

SMe

[00270] in the presence of an amide base, to provide compound 101

HO.__0O
H F
N~ N
b
- R® SMe
O ; and

101

[00271] (e) reacting compound 101 with R*NH, either in the presence of (i) a coupling
reagent when R? is as defined in Formula II or (i) an amide base when R’ is as defined in
Formula II with the exception that R? is not H, to provide said compound of Formula II.
[00272] In a further aspect, this invention provides a method of preparing a compound
of Formula V wherein R’ is Me, said method comprising:
[00273] (a) brominating a compound having the formula 105

R/O 0]

105

[00274] wherein R is alkyl, to provide compound 106
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of Formula V wherein RO is Me, said nethod conpri sing:
[00273] (a) brom nating a conpound having the fornul a
waew7/o0Rees O CI O 105 [00274] wherein R is al Rgl/US1006/019108
provi de conmpound 106 40 WO 2007/044084
PCT/ US2006/ 019108 R'O OGP Br O 106 [00275] (D)
reacti ng conpound 106 vviﬁh Z (MQLZ in the presence of
a palladium catal yst and i d, and optionally in
the presence of a base, tolprqyide conpound 107 R O O
Cl RO N O 107 [0027& (¢) reacting compound 107
with an aniline having the fermul.a F H2N 1. L SWe
[00277] in the presence of an anmi de base, to provide
compound 108 R110 OF H NWO&9 N'- |:t)'~ SMe O 108
0278] ,(d) optionall | vzi o) r .
[002 sic c 51 dl)r?chﬂ% CPI&IPB%%@%Q% Q¥ Zﬁa\/[gﬁni% fﬁ@dpr%%%cy%g% palladium
catalyst and a ligand, and optionally in the presence of a base, to provide compound 107

O 0

107
[00276] (c) reacting compound 107 with an aniline having the formula
F
H,N
SMe
[00277] in the presence of an amide base, to provide compound 108
poNge) F

108
[00278] (d) optionally hydrolyzing compound 108 under basic conditions to provide
compound 109
HO.__O
y F
N N
SQ0!
R® N SMe
O : and
109
- [00279] (e) reacting either compound 108 or compound 109 with R3NH,, wherein R® is

as defined in Formula V, in the presence of a coupling reagent or an amide base, to provide

said compound of Formula V.
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compound 109 HOOF H NRO I N SMe O; and 109
[00279] (e) reacting either conpound 108 or conpound
wa0d 74084 RSNH2, wherein R3 is as defined i n PFOF/IB1086/019108

V,

[0028]s e,
200

of Fog@bl

in the presence of a coupling reagent or an am de
tlm qoﬁmmiedapestaﬂﬁis nvemonotovtieso methad Of prégarii@ a compound

oY Mheia B Ched iAo i erer hoa of pr epar i ng

[00281) Conpocameac@iﬁl a%mlbban&/omﬁﬁﬁ!am@ is d, said method

conprl si ng: (a) reacting a conpound of Formul a

112

~OOCI \NO 112_-9Qe982] with an aniline

having the formula F H2N S &00283] in the presence
of an am de base to provid ound 117 ~0 O F H \

N |

\' N~ SMe 0 117 [0028 Q) chl ori nati ng conmpound

117 to provide conmpound 118 ,0 0O HF
0]

[00282]

[00283]

[00284]

[00285]

[00286]

112
with an aniline having the formula
F

SMe

in the presence of an amide base to provide compound 117
_0._0

117
(b) chlorinating compound 117 to provide compound 118
_0_0 ;
\©\8Me
; and
118
(c) optionally hydrolyzing compound 118 to provide compound 118A

HO. O

118A
(d) reacting either compound 118 or 118A with (S)-MeCH(OH)CH,ONH; or
HOCH;CH,0NH, in the presence of a coupling reagent or an amide base, to provide said
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\ NI\ O N Sw 0 ; and 118 [00285] (c)
optionally hydrol yzi ng conpound 118 to provide
waeompowess 118A HOO F\ N1 \ C N SMe 118A p¢D02B6G§019108
(d) reacting either conpound 118 or 118A with
compbstld M) €HZONH2 or  HOCH2CH2ONHZ in the presence
of a coup Iln&yreagent or an am de_base, 8 rovid
(00283 d dn b ARG CTHOBLOS SEERS obiswaniee peompound
, this invention
OfFOlB? lwdggefemh@%%h]%%arﬁleélépwng&gﬁz% ound of Fornul a
[00288] Wher ghyrddfing & chimpourid oﬁﬁarmlulaﬂtlﬂod conpri si ng:
[00288] (a) treating a c d of formula 140 HO O
1\ d RN C 140 [00 erein RO is Hor F,
wi th aqueous NaOH to provid ound 141 HOOC MNH
RO 0 141 [00290] (b) reaftihg conpound 141 with
CH3X, wherein X is a halj ~Nn the presence of a
base to provide conpound 14 lCHSO o d

140
[00289] wherein R’ is H or F, with aqueous NaOH to provide compound 141
HO._O

141
[00290] (b) reacting compound 141 with CH3;X, wherein X is a halide, in the presence

of a base to provide compound 142
CH;0._.0

|\CI

RQ N\
0
142

[00291] (c) reacting compound 142 with an aniline having the formula
F

SMe

[00292] in the presence of an amide base to provide compound 143

CHZ0._0 .

ZI

R® N SMe

143
[00293] (d) optionally hydrolyzing compound 143 to provide compound 144
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RO N~ O 142 [00291] (c) reacting conpound 142 with
an aniline having the formula F FI2N | SMe [00292]
WO poovloetops esence of an ami de base to provi de cPOPUSIVA6/019108
143 CHBOOFH N RO N1 SMe 143 [00293] (d)
optionally hydrol yzHO npound 143 to provide
conpound 144 43 MD 2007/ 844084 PCT/ US2006/ 019108 HO
OFH N ROI N nd 144 [00294] (e)
reacting either cong 144 with R3NH2,
wherein R3 is as Bef ed‘in orf$¢ a V, in the
presence of a coupllngDreagent or ajar@n de base, to
provi de said conpound of Fornula V. [00295] In one
en?odlnent of the above netHdds, the coupling agent is
3- r | BN
10029 {F By TREHA SR O BISTHL 338 RE IR, wherein R 35 as
deﬁngdl irf Doiilsl G’Fﬂiﬁhl}ﬂ pﬂ&ydfcecolﬁ | @cowdingareagent or an amide base, to provide
.. benzotriazol -1-yl -oxytripyrrolidi nophosphoni um
SMdQQE%KWPQSfB@ﬁBQ% ate. [00296] In a furthgr aspect the
[oozﬁyleseml | gy %Lb%ﬂnﬂéﬂ%véﬂ% aboRt hghdds, URd NGubley agent is 1-(3-

npoun of this invention as a nedi canent to treat
d1meﬂh|ykaaasqsropyl) ﬂmlﬂn}d@drb@hmﬁldcl oy droabdiitistieed  blyhydErxytRsrOtriazole-6-

sulfopqwaﬁﬁ{nleg};( glsh%féllrcpcﬁgo tdlggn t Veé%&&%ﬂag(gglﬁ%npgyﬁgp}%rol (Pl!losphosphomum

hexaflyd?6piRysphdté.er ati ve di sorder or an inflammatory
condition in a manmmal conprising adn1n|strat|n

to .
[002963i d nelmalfudhes enpesiothe rePRpb IRAYRNtieR RrREIdRY @s@ﬁg‘l()d of using the

compounds of this invention as a medicament to treat diseases or medical conditions

mediated by MEK. For example, this invention provides a compound of this invention as a
medicament for treatment of a hyperproliferative disorder or an inflammatory condition in a
mammal comprising administrating to said mammal one or more compounds of the present
invention or a pharmaceutically acceptable salt or prodrug thereof in an amount effective to
treat said hyperproliferative disorder. In another aspect this invention provides a compound
of this invention in the manufacture of a medicament for the treatment of a hyperproliferative
disorder or an inflammatory condition.

[00297] In a further aspect, the present invention provides a method of producing a
producing a MEK inhibitory effect in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of this invention.

[00298] In a further aspect the present invention provides treating or preventing an
MEK-mediated condition, comprising administering to a human or animal in need thereof a
pharmaceutical composition comprising a compound of the present invention or a
pharmaceutically acceptable salt or in vivo cleavable prodrug thereof in an amount effective
to treat or prevent said MEK-mediated condition.

[00299] The invention also relates to pharmaceutical compositions that inhibit MEK,
comprising an effective amount of a compound selected from of the present invention or

pharmaceutically acceptable prodrugs, pharmaceutically active metabolites, or
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i nvention or a pharmaceutically acceptable salt or
prodrug thereof in an anount effective to treat said
whgenptosd i f erative di sorder. I n another aspecPCT/OER06/019108
i nvention provides a conpound of this invention in
pharmheunivallyf aceptalde sdltsaheredf. canent for the treatnment of a
perproliferativ sorder  or an inflammato
WO?’&ﬁndi ti 1°>II9F Iy eRIEgAlsq rﬁiaaeSfta PPR&mags COWW%Q%%HF treatment of
hyb@PRAERAVE R AL Sin? a BEARKI QFhibk QVHEIRE 3 tHRIDIMTNY effecti
4 YQ%EK [ nh?ﬂﬁl tory elffgct In a vvalrm Hg%ded ani rf%g au9 eHeCHve
amowné ofem,componed df dhe quedent imventiorsnor a/rphahnmupcallsfescceptable salt,
adm r|n t.o sai d, ani mal effe e anmu
prod g hscuRtrte Uhedeat i PuipiaBRicRly Setapble i s fop™ efbodiment,
said pisR@ateutios dnfeiiibon iNRRThd @EhtREMVOrtBcdrsBe A8raBl, lung, squamous
preventing an MEK-nedi ated condition, conprising
cell, shlpdder.s Bastiing persretisuruppsbr headh medck; renpbe didrier exyprien, prostate,
colo ﬂg{ %@cgb % a I‘?‘Jﬁ%tgcn{gﬁbgﬂrl{ec&ggﬁglhn&r fn,gi'cﬁ@ cgnc%F MR %Hgthglf embodiment,

said phamnt:abicel Scﬁhposﬁfori B fot e @éa%mmbéiea nb@dam@rdd'sd’f}@elfprohferatlve
ent said

an a unt |ve treat or
dlsorm@%a %rp Pt t [‘@912‘99{]3 g‘théoﬁl?"P&én’teﬁ@ﬁoséﬁ; <% prostate (e.g.,
b ggtgg i p@@[; cal conposi tions that inhibit
en1%£ﬂr’ c I‘el Si ngﬁ ffect i ve amount of a conpound
[003&H]| ect e151hac inventmh aﬂstmerekatesste apphameeegticehcamposition for the treatment of

pancr%gﬁtil{:g)% ﬁ@blg%g:d:l%g%(: %ig?ltugfplgeg\%r i%?j'é %O 4;&(8% fn%lep urtltksC %né ydlabetes-
indudReThddal MAGL0H9 1P Bthe PRBAtAREE Wi Baihl Yn af GRRhARI ewnidht Somprises a

t her eof . OO 00] The invention also relates to a
theraperdicaliy eitfecive emwpasi of on fomppaund tof efhemanesepf  inyention, or a

pharrﬁgc%%{lge[lg) a]::cee tb'leV(:‘Saf:éI %cﬁ'ﬁé Pgd@%rg%u%{a & pharmaceutlcally

rapeutirca

accelﬂﬂﬂeeamdr of the present invention, or a
harmaceutj cal |y acceptable salt, prodrug or. hydrate
[003QHer eof Theatnyenighrpdicis %ﬁwamhayma%f‘@élﬁ% AP0 HiOR TeF the pevention

of bl%yﬁ%hﬁ@&n in asﬂ#a%n% PH1Be @&hbﬁ@s aCHER Bé.}ﬂc'aﬂ? effSctive amount

reat ment of cancer suc brain
of a soupomdsof thel grgsebt adeation, gpast plilarmapmmcal@aaweptabteeﬁﬂ;tt prodrug or

hyargle ol eGERAeRyBeATD HbtiEFARer Oy nocol ogi cal or

[00303)YT Oi dTigaRERAtiod AISANRING 18 AbSIhRB uticalSdflposition for treating a
phar maceuti cal conposition is for the treatnent of a

diseasporrelotadc é¢ ovascHygrmepis ol fangiggenasis dit sorgenmalicihigh comprises a
theraﬁe S&C%@ahgﬂg&w a%ln%uﬁtf &h - S&mﬂaoﬁ;ﬁdgof B0 ?SSCPF ); tnvention, or a

Oor prostate eni’gn pr gt

pharrhyteeti¢allgp AyceptiBl) ksalt| Pesiddg oTh Bydrawe flidredt, anglo ar phah@seutically
tq a phar maceut i cal conposition for the treatnent of
accepiaile camiert i 18 Qe qenntaperf; sedharmarertienl rgmposition is for treating a

diseabtd Qélbétgdi Fdny G%sa& W H&&%ﬁ? rdgt ﬁlﬁl(?nﬂlg%#gggstlse Schréihid ‘iﬁﬁeﬂnmatory

renal di sease he treatnent I'n 4 na
diseagshior hotheninflaematary t dvedijoautichalks yrheﬁrheuotd \aetharrs;u athem‘sclerosm

und.of. the es |nve tion,
inflar ARG BN CUIHSF, Ao Roabes Sahess. Bicsticisg cererty s wlerodemma,
diabetdieaRBétic fé@iﬁoﬁaﬂ%h aERSRHy airbMaturity, age-related macular degeneration,
hemangioma, glioma, melanoma, Kaposi’s sarcoma and ovarian, breast, lung, pancreatic,
prostate, colon and epidermoid cancer.

[00304] The invention also relates to a method of treating a hyperproliferative disorder
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acceptable carrier. [00302] The invention also relates
to a pharmaceutical conposition for the prevention of
whb@shewmyt e i npl antation in a mamual whi ch conpeT/E8806019108
t herapeutically effective anmount of a conpound of the
in a npmesarihati qmngmkémdmin'rsteaing ha satd cemtrhala ﬂhyrapmrtiepllyi bffective amount
sal t ug or drate thereof, an
of a Sl el SrvGn LB R Pk AP As i p B atssprghl selt, prodrug or
hydra'té"th%fgofo'ﬁn 8hés QmBS&hﬁ{eﬁﬁ shid AethbaRBes W ﬂféa&ea@rﬁ%%?' chh&@® such as
for treating a disease related to vascul ogenesis or
bram,ahglgo gmermus deH, hladdenmghstvibi panceeatipr brsess, head, neck, renal, kidney,

her apeut i ¢ effectiv of a und
ovarigsl SHERE! GBIt PSR v EaR R R CDinid oncer. 1
anothéal émb@lignt)J sald hﬂﬁh@d erdlites eqf , thendredtment of a non-cancerous
pharmaceutically _acceptable carrier. In one
hypere%@mﬁ%@lsorgan Fchres Pemien by pernlasisfdensikin (hg Bsarigpis), restenosis,

fﬁywthe group consi sting

orpmkz&ﬁtﬁ%Qx%ﬁ%ﬂgggﬁ%ﬁg@%ﬁgﬁ%@gP% rnflammatory di sease

[00305} ot hdheiinfdntiomratsonglaies rwla medvdsor theasatnieeit eih biyperproliferative
rthritis, aLh roscl erosis j nf] ammat ary bowe

disordit a8 HAERIAh Uil SARRSS AMIBIRSO, 0aseid maR theggpeutically
effectiifel ShARR TR con?ﬂoﬁﬁ@to?sthe ?fy@@ﬁtlh\‘?enh%' Mﬁlﬁﬁ){]aceutlcally acceptable

reti nopathy of prenmaturity, age-related macul ar
salt, ntedmug exr dtydoate themgfamgqmnatgjm with anrastignoom ,age}(apgbpfeé from the

sarco an reas ung ncreatic
sroups B804 OF e, Al FirylainB sy pidefipolins intercalating
antibibfiss Btdvath LSO idhehitdre cellTyalemhiti@dr)lent n@s’ilﬂ}ﬂlﬁtcﬁs topoisomerase
hyperproliferative disorder 45 WO 2007/ 044084
inhibitiry;/ islegire) osspere madisicrn gRtthormancse angipgesesis inhibitors, and anti-
an&ng%glnlsterlng to said mammal a therapeutically
ective anount of a conpound of the present
[00306hvent Tha, 1n0£nta>nph]lad5 maladt focal hythed afplreding Samcteatitis or kidney
r.odr u drate thereof.. In one enbodj

discadi ORI BP LA b PR RS o OB 4 iefibggically effectve

amouff 8f R cdHRmdSUHDPR &R |1hvermoﬁd%?ra Pﬂsﬁﬁfaﬁélﬁlcally acceptable salt,
pancreatic, breast, head, neck, 'renal, ki dney,

prodreg/err liysinate gheosnfat e, col orectal , esophageal testicul ar,

neco Lcal .or thyroid canc
ouso a0 S50 o B B e ppmgpaion
a maniQA-tBANORIPRIdEs adhiRBtRIMS b Eaﬁﬂ iﬁdn\/tﬁal(id Hohpaiticalle Bff@cﬁlve amount of
beni gn hyperpl asia of the skin . Psor|a5|s
a comm&mg , reggnt ppYeRtigReoy @, Igharma@mtlgzﬂ Jpaesspieblec salt, prodrug or
ophy (BPH)). [00305] The invention also rel ates
hydra tH&%Mt hod for the treatnment of a hyperproliferative
[00308] sor d&hei inventiamaksb tdi@ts aon;armsﬂnsdadﬂntmﬁﬁgrdlmsdso related to
@ aid mammal | a therapeutlgwb effective, gnoynt  of g
vascu 8%@#& %glqgﬁ]éeSfﬁlgéietﬁflm g'%f F%tﬁprl%ﬁs a mlnlstermg to said mammal a
theraﬁ%ﬁﬁédﬁ?c Uteb G | dmdaeBrabl @om g@ﬁﬁd & afg u re@énthXﬁi\;eﬂhgn, or a
hereof, in conbination with an anti-tunot agent
pham@ewmtaléjd aceaptatid @alt,gpmdplg ondiydtata ghapéofimi imtqne embodiment, said
0 K nts, anti-nmeta
methad i dPE HPTiE G K SR Eom e PP UGS 1 B ppRgiogencsis,
chroniéeiﬂﬂaﬁl‘ﬁfdt@ryl HiRéAE tRAES as MEMRBtoid) Rt fherosclerosis, inflammatory
top0|sonerase i nhi_ bitors, biological response
bowelndigase.eskin digpases Restnenpsoriasingecsgmaeands slerhilermao dinbetgacdiabetic

retmoﬁ'ﬁflﬂf, retinopathy of prematurity, age-related macular degeneration, hemangioma,

glioma, melanoma, Kaposi’s sarcoma and ovarian, breast, lung, pancreatic, prostate, colon
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androgens. [00306] The invention also relates to a
nmet hod of treating pancreatitis or kidney disease in
W@ 200a/0m@B4 t hat conpri ses adm ni stering to sai dPOEIRENG6/619108
t herapeutically effective anmount of a conpound of the
andepﬁesmﬁdcmmmention or a pharnmaceutically acceptable

[0030§ﬂv ent i odr 3 1qne|a§¥ aieg t{ghﬁetterﬁ a fltl%ﬂ? ! ér-}ré]o%iﬁié)n for treating a

discadt! dséREHR ﬂelﬁ]ﬁﬁdafbt fla@hatdly dscaRaBloihhahe GAFMNE S8ructive bone
adm nistering to said nmanmal a therapeutlcally

disordery, e proliferatiyen lgimordﬁrs nfediogsudisease, Vel sheegemt fibrotic disease or
neurogg% glreltljlggg ,rdlsgasf/:gr & (é;:l?g}lo‘l c%a:l[c%%(gégf Q%e?%egl\t}gﬁi effectlve amount
of a ainguné|dftths ptesent memm of atpmahadegtwhll;remeptablelsatt,eﬁrodrug or

hydra%%%lq% Zagll %gl{]aem%égeéﬁircﬁ ng%ggtgglgsc:%ﬁgﬁa@mples (l)f thg above diseases

and/of N&IARRME | fRlulaY B §Ctdo¢ ellﬁﬁ@(‘l‘ntto %eﬁﬁ?(ﬂﬂpgﬂfﬁ%so‘: %I?l@l%SClGI‘OSlS,
present I nvention, or a armaceutically acceptable
lnﬂansaamry powel disease, hzju:hr dtseaﬂn esuelnfas psoriesis, ecdooxi madtscleroderma,
thod is.fo dIS ase .sel from .
aisbeftpsig B E neteR s A RbE R retisR B gerraBPasthy O rufRurity, age-
relatell Nk ROBBL QEen6liaBiBAS ChefldbBioas, I BIRUAR! Vbstra@dthvRr ipulenary disease,
at herosclerosis, inflanmatory bowel disease, skin
idiopathis ealraenasy Shrosts, plueicassponsasdnelnding aslimacillergieigrimigis and atopic
dermd{i tﬁb%%ﬁaﬁ. (t'hgéa%g Séeﬂdr: e?r{as t %ﬁ&%at h(M)f/cya@ég ekﬂlgr?e Qﬁ'segse acute coronary
syndrbmapmgngemye lgdairto rfallur&eloataomlnttéapmltrofsara@amﬁp @pgh transplant
ovari an,, breast, |lung, pancreatic, prostate, colon 46
rejectigp, oasheHin ARG RANPCT/ US2006/ 019108  and epi der noi d
ncer Vv a
0031 oSt o A e0 if B EBhbABATOP AN (infBF ihfhrfion for use as o
medicaordt in de tredtmest of thd dise@rsyrand ropndhltlsasaslescrﬂvad aibovel e a warm-

seas destryuctive bone disor p ollfer ive
bloodid SRR STORPHE e BawTHe et PerRly o lSnEh Sifing frem such
disorddt.s %@s%%@{llded‘ auhe Ql@é? shg 66&5%)6’1ﬁ'1dddf5tﬁ@?&sélﬂ 1@veﬁ’ﬁ6ﬁ B the preparation
whi ch conprises a therapeuti cal fective amount “of

ofa n@pdmm@uﬁm thag tr@&i@ep‘rr@fgbﬁﬂlsﬁm@m eenditgms aiescrlbed above in a warm-
blood?{ ‘}Elﬁcl? Ig%b yy aar%g ;n% m%rsapréfgra gt%ra a?"{}r gllrn% fom such

cout I'CAT |
dlsorda(arrpl es of t he above di seases and/or conditions

de but is not |Jimted to rheumatoid arthritis,
l0031&1 her oé’eﬁlw%élﬂ% can; hg theatedt Wi asmwoungds 96 4he present invention, or

pham% Rafty a@clé aR§ ‘i‘)‘ib(ﬁ'ﬁ%‘p? d?‘%lt%i? ratd So %}%ﬁdﬁﬂgf al&brding to the

etes an etlc co
methadetonf tlop amemlorr mcilmiepﬁir exammplep pmmﬂtwtmat lya,veag:en dizggnaseelchs having

nacul degener ati on, i ong, onic obst tive )
poriay TIPS P easerosisg TS BhFShoRary CHrOEMEML Pancreatic
canceflskBl @her! &SRANSESe WP Ml YK A8k HTBuSbY 1%51Qb&11£rrlhélhﬁdrﬁa uterine
and atoplc dermatitis, renal disease and renal

cancet, @Wammvecanpm sestpd chnsek |Cd1m®y ofithscnslercgmoittemedr @mmy colon cancer,
S [ One ngestiv faplure, ostegarthri

breastné%}}co ItS§t%)crlrlg 5 gplrsleco c;gé ﬁulpplg eb$ alwerlne sarcomas, carcmoma of the

fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the

vagina or carcinoma of the vulva), Hodgkin’s disease, cancer of the esophagus, cancer of the

small intestine, cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or

adrenal glands), sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate
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rej ection, cachexia and pain. [00310] Further provided
is a conpound of the present invention for use as a
wore@roawent in the treatnent of the di seases apdI/US2006/019108
condi tions described above in a warm bl ooded ani nal
cancef)r elfreniabbry acuterd ankeinia, nenlid pmedfre red] b¢hildhocb‘d; nlymphocytic lymphomas

e S 24 RS A B s o
the regél%@)t loPReop¥sns GTRAL Qé}ﬁf‘a‘l‘hetfv@ﬁs Eﬁ@en{ (&8l ﬁﬁﬂl"ar}DCNShl@mphoma

I seas€s and conditions descri bed above I'n a war
spmaltﬂmnhanbrarlmmlstenpgleﬁmsam pituarsradendmashor e pref er abI y a

BT 3 S TR, A s A 19 B

abnorhd3Y 681 bth &f a nRbkRiAIREREH dohadriseés ag eppluaddfe Galgotnd of the present
prodrugs and hydrates of sai d conpounds, according t

0
inventipwe ormmhaﬁagce@flcetlm agcqniahle 8alopr SohtALuefeRTOBIE taEARl i combination
with &agﬂlgﬁ'ﬁt St M ?ﬁ’e‘?a ﬁﬁ@ e@&HQﬁ ImB8ntd %¥'tﬁ53001‘11%0md, salt, solvate,
rasis, res eno erosc erosi s ng
or pr@‘c&ﬁg,edind bbtie diﬁnmﬁ’ferap@ﬁvm_ arepigethentffectiveaincighibitilg abnormal cell
cancer, canc of the head d eck ut anepus or

growthn: Viank GheROHRIPRFENS bRy oy the gt e g pegiment, the
chemb@Ela gleutfca'f%‘: Sllectb@®TrRE RE b %Bﬁshstfn%%@ MaitcHcOMeors, alkylating

canc on cancer, breast cancer, testlcular
agentgy raanahejgbodltetsu nmt@cadaémg antibieties) egroavtle ofastor Ebibifasmngell cycle

e fallopian tube carci nona ,of the en
it SRS PR ROEEAA RO G Bl o arorP e TOARHTRR apfHBormones
anglo?&{e@,isriﬁlﬁl&t@tfs dridean¥itindfogendlodgki n' s di sease, cancer of
he esophagus cancer of the snall intestine, cancer

[00313{ t he landodhither gyetctmthe. greseaneention pPHYIdasy r@?@macemlcal
hyr oi I

o NPT R o EUSHTERF 53E ntimcmin

[0031)] OSt at'Ehis #FeMDRABREOLKA RGTLHEE GatihbiaiaSabroanakse]l growth

h | eukemi |
in 2 YDA S0 AR ore g gt M EB "By R s fepinistering
to thé® nahftfaldo é{urﬁrof*%f @&ﬁ?mﬁﬁ & the reeaht ﬁl%lehtl&ﬁrd%'dqﬁl’fﬁmaceutlcally

carcli noma O the rena pe VIS or neoplasns of
acceptzd sait omeiwateisr prpdtugrthéreof].in cpmbmhqn Bb tadiatip ﬂwrapy, wherein

e BT bR P b BhESTSS el bt e o
theraﬁ‘@ﬂféﬂﬁ@@&ﬁ InBitifOMORhAl RN gk®Wthi drftieliifid 1@ hypbipesiifedative disorder
growm h in a manmmal whi ch conprises an anount of

in thq; cmtpum-ld ‘Bechpiquey fos Adpinisicrpg redigiion thergpy are known in ’chcgjl art, and
these E Bﬂgﬁgsmclaﬁalbgyu ACEPLAR! E?ﬂ@{ntcxtu% ﬁ&laﬁgt BelibPd Ofd.  The

in conbrnation

admu@lb@zﬁﬁinh of ahe Wontpoumh esfeihe irventom umtthlsofcomb'matimmnhemﬂy can be
salt, solvati or prodrug, and of the
deter@ﬁ@ﬁ@ﬁﬁé% hereing; ¢ toget her effective in inhibiting

[0031%?’”or ”EIF s ibyedhAh corg/?(%%dg Re R RekaPENEAT @hSender abnormal

esent nomn int I n one enbodi nent, the
cells nimmﬂsetmae tdatméns vat mdiagidn ffoopumphses gafdublnemmélos tmlngltmg the

oo kbl OSSR SR R ATR 2 i o s

abnorn@f tBlls inHinBh bRl fo tréa@héntGVig] Rdiatioh liidHOESmpraves MM histering to the
oi sonerase inhibitors, biological response

mammgﬁjm papynt ofrt commu,n@rﬁgﬁe present invention or pharmaceutically acceptable

salt or solvate or prodrug thereof, which amount is effective is sensitizing abnormal cells to

treatment with radiation. The amount of the compound, salt, or solvate in this method can be
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angi ogenesi s i nhibitors, and anti-androgens. [00313]
In a further aspect, the present invention provides
w@barammseuti cal conpositions that inhibit MBKCT/US2006/019108
conpri sing one or nore conpounds of the present
determined natc'camdmg {o0th8 IMdan¥ Hos ascextainingoeffdctive herounts| et sxhtempounds
thod for inhibiting abnormal cell growh in a
de“ﬂﬁﬁ “or treating a hyperproliferative disorder which

[00318Ft hod RN dN$iOS cAEPbUAS eyl MGtherl Kt iseq alPdi@coadly i 1n combination
amount of a conpound of thé present invention, or

with gther hmeutﬂmmbmtyc agstise floalskemplg) thednvenision alse relates to a method of

and t(? A é)?zgxg)%lc‘é erg 8?1Hpcl>s?%c%1o r&blnﬂ%ﬁt fgg?bvrxft h‘galg%ﬂ,p%&rgﬂn a 1ntammal which

compSidsV ah Cam@int PFOET dtgapduddi oF GRprdsaiti Diventidd) drhe pharmaceutlcally
radi ation therapy effective in inhibiting abnor
accepiable seff onsplvatie theisat.i hgradies rygsertp PbENFigARPICYY- fabeled derivative

there&' gﬁcﬁ dg ratm t bPSnE B e sUEGAYY lé@l%ctfa&’ rﬁro"iﬁ{j ghf“t %@gé&gls agents,

at1on t erapy are known 1 n the art
signat eatsductioasnitbitods candsatiprotiférhévecagebisnat i on t her apy

o037 B e o e O o b SSRE nase 2
mhlbﬁ&*s %Mﬁ@%mlﬂ%&%no?%mh%@)nnh{bﬁ%1Eﬂld CON-8I R§LioB¥Rknase II)

hat t he corrpounds the présent invention can render
lnhlbm,opmalbe eseld] in ponjunctions Mithve compousdtaefetiie piesdnt invention and

pharn‘lla%gut?ct&; Oc&{t{?%g][tloﬁ% gtﬁs%rgq ﬁf hé(rlg\]élc o% &Qéso r0€ 'ur}gflﬁ) nélte)n 11 1nh1b1tors
mclu&eu CEJE@BK@{TM @aedomba), vatsesit, eihd sefsbkibz | E@mpiben of Ifméful matrix
s in a mmal to treatnent with radiation whic

metalkcmwﬁmg@smh@morﬁ ¥e &em&eddnt\ﬁ@ Setadifar VAR “Rrdidde: EP 88442, EP
1004%%@'%&/@69‘7“@/(9@%@9} 'W@é/BM@WBWW@UW@@U%m WO

acce sal't or solVate or prodru er eof
98/30566UEP 608,0dbf &Pt D¥E788 Wéh@()/tOlSilQ}g W@r@?/ﬁ%l(l;eWDs 99/62889, WO

99129857 W08/ s R s Bb kAL Bt oo b0ad, & gl w1 s 861,510,

and ]glﬁ 0778’003‘%0 %ﬂ BEV 2 QRE 4L ABred dgdr&h Mnn Bdira Gﬁtﬂ{eﬁéﬁ g%t @ference.

e rreans for ascertaini ng effecti ve anmpbunts of suc
Prefeum&M@e% and] M¥PFD @dulbimre jare. thoo® B1ab haTh dittlenorene jagidvity lnhlbltlng

GRS 4, S R R e BT RBS AEPLE g tsive
the oﬁéﬁﬂ@ﬂrﬁrmétbﬂoprméﬂ{abésqm 2hvevdprig MIVEs3, INIVEP- nrﬂt/IMldS OMMP-6, MMP-
and to a ﬁgarmaceutl cal _composition of inhibiti ng

7, MMBrio MMIP- 10 MMEr uMMP Rl 25 2 MMP Wi ch conprises an
[OOSI%EI;UN 1k t&n‘f r%?lglqﬁial%f a% ﬁntll?fbél'éﬁﬁjfférgf‘\{ 50 ]gr are used

r maceut’ ca accep ate {hereo
intercaalm’e@li]lyugtﬁlh&plﬂmﬁtlomr an isot op| cal l y-I abel ed

rivati d an unt of one or
l00313$bst an §0%4 ece é'ao‘ﬂign?%\l&eari%ﬁegv» ﬁ%??ésqt%er%{&sﬁf@cated refers to
cell Sb@RRhdt r@ﬂﬁég&hﬂ&ﬁ S HbMM A A SulaRRH nd¥hhREAL I(E%r aloky @f contact

agent s. Anti - angi ogenesi s ‘agents, such as
inhibitioR). 2Tbmamcludesr§om¢>tanm1@ttbc aheeney gravithi o t(db éummwellg (tumors)
Itors

that R DlEE K cennaeder ) TRRT aTho, Niigh ShEoERupIRIRIOn of @ receptor
tyrosi(ﬁ@giiﬂé‘s@t (DNbaish and caARAARe colfs b &tlidh eseliferdtivéedibées in which
n

a
aberrant tyrosine kinase activation occurs; (3) any tumors that proliferate by receptor
tyrosine kinases; (4) any tumors that proliferate by aberrant serine/threonine kinase

activation; and (5) benign and malignant cells of other proliferative diseases in which
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phar maceuti cal conpositions described herein. Exanples
of useful COX-I1 inhibitors include CELEBREXTM
w@ adogoetBdh) , val decoxi b, and rof ecoxi b. Exanpl P6T/082006/019108
useful matrix netalloproteinase inhibitors are
aberraBERsihb/ARELIE KB Rt IBLdRoccWS. 96/ 27583, EP 818442, EP
1004578, WO 98/ 07697, WO 98/ 03516, WO 98/34918
[00328)8/ 349The towm Ol4yeatins, asyase g’ﬁ%ﬂ@sﬁt&n eﬁpoéﬁéwt*iﬁﬁmd@ted means

e LU ISR 2 e MDD NG 6 consion

whwhﬁ;u&ﬁ&rﬁ”@phbk Sr oRabe ntordeymBto86 of 511@1 disenddr @Pcgiitiae 6The term

. al | of which are i ncor rat ed. h t hei
sty i ot By SSRGS RS b 5 e g weming o
"treatlhg hfs@efiﬁé@m@ﬁdﬁt@@%o{/@at have little or no activity
ti1ng Mre preferred, are those that
[0032E] ect Th@hlyloumtmfbi givenament thatiilt covgspond &) sichyia ampunt will vary

depentye ol T Sk Al BAUARRIE! GlARES, ke volifiort ynd its severity

the 1dMMRy](13: gMWelﬁla) offte M¥ha) in hé¥d3dfBireatment, duran nevertheless be
abnor mal rowt h" and "hyper rollferatlg
routingliysdsiterminedaby opg élﬁlue@ﬂlﬁéli*ecﬁ‘&ng g9ipe] i infpnded fo mean at least the

mitig 189 ofC acilée% ¢ c«glgc{:f?%r? na ﬁ‘ﬁﬂﬁﬁ éucﬁ%lsla 151[1% Bhat 1§§ffé’<§&ij at least in
n, esso erwse In cated refers to cel
part, gy oivd hcttvlil@t of MEKdank idénles, olbutrusrnmﬁlhmm@htoatmwpntmg the disease
mechani sns (e

condifart Fiide SEOHRE SRafr R anTh ST A G GO HEgRe) 1 found (0 be
predlsﬁu{gar to dﬁt ving Qﬂeuﬁﬁ‘? 2% cohflidibn P lhaé abAYE: Béénedﬁ@grﬁﬁ;édl Rg having it;

yrosine |nase or over-expression of
modulatiog pndb(or inhihitsg the d&semg:@ndl@gp andfpr @Heﬁg@ng@p,d@ﬁ@aﬁ condition.

I'ls roliferativ
[0032§ﬁer ra fciﬁr ggl"ﬁg ak?moungcff 8 p?%ﬁﬁg%:ﬂcvg?tgﬁ ?gf pharmaceutlcally
accepiaBIED 8t bPPro@ip! theREAL Rr bilte rRaaphdic tréaymosd (lﬁcllsldlmgspmphylactlc
(4) any tunors that prol iferate by aberr

treatmse)i ofoMermnatinRUENE dBEIANEC it 1 AGTOATTY Jﬁan‘gs‘)ed p8nfiggArdance with
stand i RN 5l Sat sk RIS GRFBLINS ALTERRER, tls aspect

of theslawmﬁhtthae dk pﬁ)vkdadaesphmmauabalmnqmsmpa th@t@@mﬂsesr teompound
term"treating," s used . herein,

|
of thej pgseahinvENtioR Sh& P Wé@g‘il y aﬁF?P&LﬁT%?frﬁﬁ%f Pmﬁﬂ‘igbt??‘ieﬂ% as defined
herelrﬁﬁ 59 M’&E@tﬁéﬁ(ﬁf V\mtﬁ’ b pﬁéﬁi’a‘%@ﬁtk{dﬂy ta&%pﬁi'bfe‘lilﬂﬁht & carrier.

t1on such termapplies, or_one or nore
[00323}/ npt o mépam(c]j[e phesmackaticdrcoppoditiohd nccoqth@g teppg embodiment of

R LT NN S ee——

presentlih @i 9r a'pﬁaﬂﬁfcbﬁt%lly pEstadldatt, @ddeate,. mét3idd br glodrug thereof
amount of a given agent that wi|l correspond to such
(alonexrer atwsether wiifh anapdditionahherppRytic peasPals; grunalely hadgaixed with a

pharniags%t cailgjf 'a(c:get@d’blec g ?1“ Féjcot'cﬂhgc‘ ?@ﬁ&ﬁﬁﬁﬁﬂagl 'pﬁwguﬁ&ﬂ; compoundlng

technigie REprodliced 4 daste[TEAltcarrtwtnay&akm ewadd hefay of fams dependlng on the
routinely determ ned py killed in the

form oﬁ-p@ggqa]q@m desired fop Hll%t]@tl%é‘ng -gpra 858?re?tﬁ@? Examples of suitable

carriefd ﬁw%& 'aﬁir1 2B aft sglv%ﬁﬁsglsﬁé}ﬁgh th R, bAjuRait8eBRtings UhtbaRErial and
i's affected, at |east in

antlﬁmgal agents, 1sotonlc and absorption delaymg agents, sweeteners, stabilizers (to promote

long term storage), emulsifiers, binding agents, thickening agents, salts, preservatives,

solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
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part, by the activity of MEK, and includes, but is not
limted to, preventing the disease condition from
wWo@e@ans408g in a mammal , particul arly when the PENI81006/619108
found to be predisposed to having the disease
absorpion dietdyfy dpuhtsh@svoniag ageits,aad misicignase taeridiasichgs buffers and
nmodul ating and/or inhjbiting the di.sq?aSE conlgj tion; .. Th
absorbents/that ay &% NeadeR & PRIST I RISBYE 2RFHYATACTaPF B 25 Popifon. 1he

; HRE1P REFRNbubs U i AfelPkndvn in the
use Ofg%%ﬁ%%:@%#f%%ﬁ?@@ gpt abl e sa{;;’ta or pur gdru 1t her eof ,

art. Ekeept tilmofdrhe ranp eotventipnalanedinor agant isuigicorypatitop Mijithare eerapound of

treatnent), of ,mamual.s includi ng humans, ..t _js norpal |y .
the PFeSFR BYCEHORY (e 8§ o V&H?rﬁp Fafd 88115?51%% naél@eg?]%ggﬁons '
conteriplatet! CeSlﬁﬁ)léln&Rﬁz”B&Wét ig@bdieMePeal tdlen. beAdsarporagdt into the

this aspect of the invention there is provided a
compgsitamyaoe preperatiogoaidsseribeddcididt conpri ses a conpound

f the present .i.nvent d '
ons2f. oo 1 SR04 sl AL TS Sl o ot e o
exampl€ a8 tadhas, dbLerighs, aasberi ift capsulies,laqaeqisesrnaiyesitsperssidny, emulsions,
. acceptable diluent or carrier,. E)fI%OSZSl To ptoepar e { he
disperpifbler pewvdast PE &Fanél%ﬁﬁp%%ﬁ pheligesy Elit‘?{t} qlgisg ftpr example as creams,
i ol fous bibidy ¢ Io9 Quspndi th&Adtha¥ioRby inhalation
Omtmg‘?g;ﬁ%;‘/ﬁg%‘?‘%é’f‘? {’/Ih%l féeogl'%(t?d\yg Oggrr%s n?gl(?)}f?si)’gﬂéﬁg(?rpound of the,
(for qxampntasi vy ativided gopivar meac e utiquidi 4eyosedle efot adsinginistration by

. alt, solvate, nmetabolite,ar pr ug -t her eqf I .

st AR e AR BFHL S g  Bsion o

examplB bt TRESHY aFX 6601ty §dlufon R tFEVeRIs, Sllchiansa@sept mtamuscular
carrier according to conventional pharnmaceuti cal

dosing onpoarsdppayitorsefmeeeledosing) p Fio gemplegd samposatiens iptegged for oral
may take a .w de vari et ndi t ,
use. B Bty BN ki Pl SoRRRE ShPlefibe Nvgring andlor

presei9hfide AenR@r enteral . Exanpl es of suitable carriers
i nclude any and all solvents, dispersjon

, di a, .
[00325H; uvafvigzble oaljaarwgéfzuﬁaﬂm—b%&?fél?kaPXfalHﬁntSaE‘?fi furigipt formulation
includ®d ?J}t&am:pf%?til?e?ﬂ %h%ﬂ% QPR ?g RlctR8 Lalay ti8oRAE akoium phosphate or
s, 'stabilizers | ong t

stheet éne to pronote g term o
calciugt carboeite, geanillatini axdslisibiepaiing agepgnswch ashiogk staralgor algenic acid,;

T e
talc; ﬂa QrORive ag&?_}g ls@&_ MR RAOA 280 §AnhedAjBeR R8N, Ah8 LB-oxidants, such

sorptio ayi ng agent's, flavoring agents, and . )
as asarirbiceddidin diabéet rfatmevlptons way feawncoated cqrscagtrg either to modify their

. . .absor bent hat ,nay b [ er pr. . oy
asmESRRFRSRE S TRRE PO RO RPIRRRREE pin o
gastrdiRgétmha Adcta @2 Ab Smptdve Hbiarstabiliy tandak lappeartioeg in either case, using

substances is well known in the art. Except insofar
convegtiond goginpagenisdnarrassdirss Bell kgewn in theiaiconpat i bl e

[0032?’1t h a @o?rg[g)%#{bgs Ghr ofdlGisP rn?@egén c]ih NS BE P/ Hat$ gdRBini dApsules in

e thera I'C conposition preparations is _
whicle o acgiveatredediGutpisl mivedt with auc inevie solnlydddéngntfer ezample, calcium
al so be incorporated. into the ¢ itions and . .
carbopptep §Rlaimo RSO FeSlc Ff“ﬂg’d (He?seﬁ‘?ﬁ) n;fp%%gz‘iﬁp“?ﬁ% in which the active
ingre fiOAAS E}iiécﬂnﬁh Qfatd: B8 ath B SAEH KBt oS 1ibiidPafa@hif] or olive oil.
suitable for oral use (for exanple as tablets, _
[00327hz engelsquebias csuspensiohs  gensrallye sontaigu dbaisachive oinggedient in  finely

suspensi ons, ..enul si ons di s Sj r .
pon BRSBTS SHEPBLIBE! . s s
carboR¥ Ry R eBSl064. € ddthylcellulose, hydroxypropylmethylcellulose, sodium alginate,
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oi ntnments, gels, or aqueous or oily solutions or
suspensions), for adm nistration by inhalation (for
wex@mohesas a finely divided powder or a |iquiBCT/US2006/019108
aerosol ), for admnistration by insufflation (for
polyvﬁgﬂlaﬁsl%fo@ﬁd@ﬁe guhi fegacath\dind @dmpsoadiar )hspefrsrhgror pfeﬂt‘emg ageals such as
dm™istration (for exanple as a erl (9 ol
1601th1m 1y cemslensation P@duﬁﬁtqfa%r?é]&ﬁenes L‘,?Ei 8?1 s (for example
anuse 0 PRPS fRider @6thallong chain
polyogﬂyl% Ste%a?eSEQg c%}nﬁ&s%or?g)r?c%tlﬁ'gbng 9| ég{l%ﬁ%eeé)& for oral &
aliphati® @1dohyls C @it @iamplé hbptedaaﬂhglenmxgc@anq}n o cordessating, products of

e’chy1c=,§<;;,)ve ocegfggqn ! xg%fl t é@%ﬁ%lo 'rglﬁg%naglg{ﬁcf gjéf)qu ; &\é g%f[,i% b?n%g &NtRxitol such as
polyo&%ﬁ{r}g n%'%l?’m{o?fn {)l@?&a edr dorasshidn prddudteer btﬁ?],ené oxide with partial

|nert uents such as lactose, sodiu

esters agribedh fiben fabl EQIdISTB.]th d)gphﬂta@hmrldqgaf@ CRFIDNG Bgl‘yg’thé(lene sorbitan
ranulating and disintearat;

mono ngJﬁheo?q b%ﬁlllsgel’g&(?né rga)b? s %ngtgggé%t élulglglé egﬁ(fﬁlves (such as

ethyl §1t gfdb"}"l p%’}%é)@@%ﬁiﬂﬁteagﬁﬂiomcﬁﬂ&h(sﬂ& ﬁﬁgmblu mcsi),eacvlanag agents,
arirc acid or talc; preservatlve agent s, such

ﬂavoretgmgente,rm}df@ﬁweefsmﬁg @EOLS (FEFD ARIUSTOSY e g% P@é‘ﬁf‘%‘e)

ascor f thoredi
[00328ﬂ coat Zly oﬁ,us%eélg ogl% A bld?] e%ﬁ?{éﬁ%gdﬁg"f' k)éﬁedlng‘ﬁle%ﬁvb gredient in a
vegetdHl& bl {(gh at i@bhigoil, slhe dly bmqmemltoramswmlb ar igfa mipgral oil (such

active ingredient vvlthl t he st roi nt est
as T ONDF 0B (A FpEENSI £y S Bro A pbap AReund Bbnt such as
beeswak! Hﬁg l}j}ﬁfﬁ%ﬁn 0 Fétgﬂalc&@?vg%ét@ﬂﬁ aGemt lstich @sgtﬁﬁﬁésseandt above, and

procedures we nown in the ar [ 00326] Conpasitions
ﬂavofﬁrig" agensl mag de rEged® pmvtdh@ palmnblgforzﬂaqr@pag@;ogt i hhese compositions

capsul eg.in ch t tlv edi xed with
may U re SRR WP BHTON, o 4 O?X@%Q&{h H S rblcheld
00329f1 bon@lﬁerﬁﬁbcbé&ma@b QR hateules skﬂﬂ;ﬂd: rfor qurel:msatmf of an aqueous
1003235,

latin capsules in which the active in redlg h
suspensmmdbyvthdz ladditioe of ratesrgesprally ot thseachiye iBgrpdiens E’&Ft&el’ with a
affin,.or o 7 S Qe%kr&ﬂ% Suitable

dispe5 e LIy AR Rt Pt o SHF S Pl pERg s, Sui
dispeRAWA @F Gﬂetﬁﬁ% nagengeirte suspending negeots awr exguglpf?eqﬁj ibfigthose already

agents, such_as sodium cargoxyrret h

mentagehghdser | 495ene RydPBRF BRI HBEHINES 101 B0 g salqripe ceents
may eﬂ%c? Qﬁfﬁ%n 51 WD 2007/ 044084 PCT/ US2006/ 019108

pyrrolidone, gumtragacanth and gum acacj a;
[00331!] sper Sitrgplarmaeeutica gom@emtlgnssqfdhe arventiae magj aisqobe 1n the form of

011-1ng\§$tgggr§ 'éljro(r)lgx'g 01811 Clt)%\gg Mg)tera?;\fk %téﬁl;%t glg% a?l %Q"othk}e bAE ¥rachis oil,

or a fﬁﬁdéijeﬁ 53l a%h&f‘asofdi’ @H%ﬁlemqu@d Fﬂaﬁﬁﬁoﬂx indeturé bhamypnfjthese. Suitable
arn I phatic al cohols, for exa

emulhgpng dg@m@m| emdok ?ml%{ﬁolllatm@}l}“@éﬁ%ﬁ% Mns%]“ Ry acacia or
et hyl e XI d eedithn "
gum rgg%c&gn Clna rm)% {}hcfgs Co‘%g s % §o xgt%lhge% hiffllan esters or
partiad OBk OdlerméaOﬁJoﬁlatfaty @mﬁsoaﬁérﬁeattob mnhycbtﬁ@et @“onfexample sorbitan
et hyl ene oxide with parti

d
e soni ! B RLL LBl ST S SCELYSH ISR et s

polyo%igfr {?13/ AP soPRRC 8l 5L Eate TTBe BAURRIS nS4HSAR Eneds sWB@terﬁh@,Cﬂavorlng
con one or nore preservatives (such as ethyl or

and fésepyativpagenty. oxybenzoat e, anti-oxi dants (such as

[003)2%113]Cor bi §yr?1}():§ 29 d ell%(cl)rls %{a{y%% f%ggﬁ]lta?ed with sweetening agents such as glycerol,

propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,

52



flavoring agents, and/or sweetening agents (such as
sucrose, saccharine or aspartane). [00328] Qly
waoapensons may be formul ated by suspendi ng tPeT/E8200/€19108
ingredient in a vegetable oil (such as arachis oil,
preser@htiveefl@idringspsATRolring@pgertoconut oil) or in a nineral

(0033%hy &1 J6° MTBFOHCA hPOROM IS agER ASuc L RD ARty @ sterile
inject%)gé X pas@f bt igr sﬁé@@ﬂéio@l WRIR! mapVRe F il ARBE iU EN known

ose set out ove, and flavoring agents may be
procedudensihg opr avindee &f the kpprapliate disatrsipeapareiiingrentsasgeuspending

s TS b enc SRR YO BB SRGH  aiso be

sterildinjR@Ibit RbRitiBR VWiefiSpeHthndinAR Uodstogid paabitteraflpicceptable diluent or
préparati on of an aqueous suspension by the addition

solvewf fonexamplgeselusionyn Egruginediohe active ingredi ent
[0033&]‘32 Ste E &%H%\g)sgtglgﬁ {Orgllr}]lzﬁl%lil? 'ng‘aS' ﬁ{) lp%tafédng% \‘fi}gtﬁ%?@e%le active ingredient

_ : : one e pres
with Swhitadl Bon-BHispiap Txtipicar wiidh issglidge otdinandempapendi iy liquid at

agents are exenplifjed by those_ alread ti .
the regfsbyempesaigre prsh il ékt‘?fP{?F%H{e 18,6 TEUD oA ﬁ}neegmg- Suitable

. i o H , .
excip YA AURERIOEA0R RPN R pol el coen!
[00334Dvent iTopicahoralwaions, suvhtdsecrbamsn diitmanity, -gets ored equeous or oily

sl Saono SIS o F o FRRBHEE 5 P o i
a con@ﬁmfo‘ﬂﬁl, e¥AbAlyeadcbpidble, Patiat for Mikknttudit X botiventidnad Podetiures well
these. "Suitable ‘emrulsifying agents may be, for

knowsuathelagt. nat ur al | % occurring guns such as gum acaci a
um t r agacant.h, | - i i
00538, LD PTR80S o el
divid&fﬁ&ﬁc&r @61&‘:%11&1@@ lﬁa{)r@ﬂbi 6t dvgrage :dﬂﬁncacrd)fMX exavhplaydfygmiod @sich less,
or exa e sorbitan ( d j
the PpWRE ST GPmPHENS 0o AP Hie MEES Gk SIGHcL LR QEh one or more
physig.ﬁ)' gzglrli UG Herfisble Fb%)é?ﬂﬁéﬂ“xé o520l Phe FRWIBN S BALMIation is then
&8I ST Ens nmay a

_ so contal n sweetening, flavoring
convenishtlprretitedah i aveapage reoataiifg) 381 pxaBynlepk teah@l neg pk petiye ingredient

may .be formyl ated wi.t h sweetenin ent s ch as
for ugf JEBr BINTOOTRGN! I GEO R T APE) (8] MORBHPE Ghalng known agen
sodiu%‘l"&&jl%gllcét@.d may al so contain a demrmulcent, 52 WO

007/ 044084 PCT/ US2006/ 019108 preservative, flavorin

[00336hd/ or Quhpositings afge radmippuade] byhiahpladerrgeautechy the fotm of a

co. sitions also_be i,n, t f .orih :
con R s S Bl B The b it oo an
aerosb PESHMiATng dirRGE aivideadsolid deniiyl dipplese dObaeentishalreosel propellants
nore of the appropriate dispersing or wetting agents
such @A vl AHAF REed JIJEFRCSTDORR I YNEAaI9BE TR T WA Gnd the aerosol
. oV i Qi [ . Al
oo el B LGP L £ RSB G Bl i
[0033%17q>n- t oxice fsthenindoralatipn amc &pmabitiens)i deaeGhaptar 252 [y falume 5 of
or exanple.a solution in.1, 3-hut digQl. [003 o
Comg@%@gfle?gﬁ;hql@ ngﬁgql}sgp(s (Gorym, gﬁﬁr}asg]g;a :ﬁg‘l&ll’B‘%ﬂ n‘Pi %ddto{lﬁle Board),
Pergdfdd MRsd T90SFhRMls specifically incorporated herein by reference.

[00338] The amount of a compound of this invention that is combined with one or

more excipients to produce a single dosage form will necessarily vary depending upon the

subject treated, the severity of the disorder or condition, the rate of administration, the
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with a suitable non-irritating excipient which is
solid at ordinary tenperatures but liquid at the
w0 e@vakdoBenperature and will therefore nmelt i nP€TES2006/019108
rectumto release the drug. Suitable excipients
dispositioh ufehe ﬁ@mpemalmdetheahmlomﬁ tbe paerdripivigyrdtysigiaan elowever, an

otfeefy e kel iR gu Cgn @¥ i g TP Boi YO0l N R o SR per cay,

prefefa%ﬁypﬁdb‘at (Dlﬂ&g/kgi'dgy ﬁﬁeﬂfbhﬁ% g/ dyt & ﬁﬁgie by dfv@dd@ﬂoaés NMpr a 70 kg
an active ingredient with a conventiopal, topica

humage ﬂﬁbwldeamom el abouk 0.4V tRi@tS y§ﬁhg}f§%¥ﬁb@)ﬁ@b@ﬁaﬂ 05 1o about 1.0
g/dayprlﬁcs%gllérlﬁs?tal)f@% doslé%ol\ével's BelbREna wer[lﬂgl%?)?lhe aforesaid ra%e may be

t1ons mnistration by insufflation na
moreithart zb:k:qﬁa]e nwhile i dtheredayes sﬂlﬂl\la@ddms\m hboermpibyléchvglthout causing

par §icl f ave di aneter of ampl &, .30 m or
any el e et RECPRUAR! PEQoRTEcS Rger £p Moy Red Taoripypgl small
dosed q&r ] Iﬁ’ﬁlﬁtrﬁidﬁn ehrBlgtut Whe ddayl. t NFON Guker MMfSrmation on routes of

physi ol ogi cal |y acceptable carriers such as |actose.
admlﬂihieatpwmd dosage megies,asdeofhagert RER i ovelumieeht ¢fy Comprehensive

Medz{;ﬁggla {;’ﬁ%{%ztf}w éé? Bg—gqng%h (&?iﬁnghg Eﬂfltghaleﬁ?%ﬁ%‘g’er%aﬁ%% Igi'gss 1990,
whlcldﬁ\sp@aﬁcaﬂgclhc@f@ofa&dq&e@infbp&efbmw flation of the knovvn
3&3 i um cronogl ycate. [00336] Conpositions fo
[00339dni ni skheapigecnf the dessHen @@ﬁaawtm PBePHykACHR URGSEH Qffa Cézmpound of
r.range P
the ERRHETNCANBh BIETRUEIRETRRThATRUiRE EOBACHALR BRBRGISRY of the
condiftions ltlye mgevandesdx 96 thedmimall ar gaticht dnd fleabste cCadmémttrayioal according
eﬁ osol pro el | an . such as volatile fluorinated
to w jﬁP eSS BT ar bons may be used and t he
[0034%r 0so0l Thedc%‘x‘dﬁﬁnﬂssoictﬁﬁ\i%nﬁﬂﬁ nYay@enRBI LGNt th Sgrﬁﬂﬁﬁﬁﬁ With other
tered quantity of active ingrédient. [00337] For
drugsf anck Hherapiesf eredeini the teatnfient wfildagcpemstates eyehlcjhamléd bopfip from the

b8 3 NPk Sich GRAMROPO e8| Eoft ARCHSHNg) e Cofpounds of the

inven8h,JedBntiRS Surk880or bliotRrdps Sidenbiteadpyy Such chemotherapy may
|ncorporat ed herein by reference. [00338] The anount

includs one erangrs wh dtheofollpwing qafpgeries SfranfiHEMOF 32@étibi ned wi t h
[003 e or )rg?ﬁl ro@fgﬂaﬁ{/ e néo%lagflg %H%% Adh 1%11gﬁ§ ﬂﬁgeof as used in
f cessari y var ependi ng upon t
medit¢al eﬁt@d gy,tsheh aevbkylatiyig agertth ¢odiesanpley cigplatim rmtlahplatm, carboplatm
the rate of adm nistr e 2007/ 04 084
cyclophPPORP s MEE0 M SSTIPHAAT: o‘fh??rﬁ’\é%%‘ﬂp@t?ﬂ&’ R (epppgolamide
n CriRi si we
s ST SR ol 1AL
fluoreptyoimidibe® hbe p2flukrpuismily anél @ﬁgaﬁp,erraljm_;exed,p rlmfthwtadgqagﬁ cytosine

bG8 e bE. b BB R, § 0GB Buropean
Paterft %ﬂbﬁuﬁo&m7 2393@2 S hgAIBY(5- V- (sj@aﬂi@mb 2heuhy14-8Roduthazolin-6-

about 1. In sone instances, dosage |evels

ylmeM)d\erqﬁl@ylamW@H %ﬁhmqylbh alyiamis ends anttumm gatipigicpéfor example,
I

B e N s N S

mitorsydde-&f datihomytiav ate dnithiamysingh ahtimiretic dgges &oe dxample, vinca

di.vided.intqQ several K sma| |
alkaloids ll]cie v1ncrlstc1)ne vinblastine, vindesine and vinorelbine and taxoids like taxol and

taxotere and polokinase inhibitors); and topoisomerase inhibitors (for example

epipodophyllotoxins like eptoposide and teniposide, amsacrine, topotecan and campothecin);
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doses for adm nistration throughout the day. For
further information on routes of admnistration and
W(alus)a/gmosaem mes, see Chapter 25.3 in Volune 5 PET/US2006/019108
nmprehensive Medicinal Chemstry (Corw n Hansch;
[003‘@]& r meH) oPYIBERiQr dgentsBowel) as Rntigstregener fos wgomle, tamoxifen,
tore 11t g]rgnog%i%ﬁg dggfggﬁ{eﬁ%%ﬁ({s]fo?é%gq@g%)ﬁgstperr? r?cep%r down regulators (for
examipheg rfalvestidtent)r arpiagdiogb@c (fof cpuhples @scabitardide FRediide Ohilutamide,

the present inventi | natural ly vary according to
CYPrORERRGFHAe %@%XTW G -cyano-3-chilrtopspwy] sqlmona{;}& -hydroxy-2-
I atyi r gut
s 200 G0ty R0 b D7 1980 BBl bRs O BIR1 s o

exampkad gesendin, [9P8lih anth é)}lwcﬂpljupu@gem genhi(fr iexareple) magefmyl acetate),

o S R PR Y h RS e o5 Rmestne) an

inhibWéils O s¥QUESb A8 REEH 4s ﬁﬁa@f@hﬁ@e i nhibition of MEIN. Such
treatnent may involve, In addition to the compounds of

[00343fe i r(uénantxam,vammn\agmts ok examgler \-$c kinake ofahelyajmhibitors and

chenot hey. . ch chenot her 1 i ncl uge one or
metaffiprGOGRER (8RR o Rk eHPEYcr ed. TR - ok 4GB np Seminogne
activdtOOBdddior(fuhct@t drRih@bddiey @iHapalandd) neopl astic drugs
and conbi nati ons thereof, as used’'in nedical

[00344hcol odiy) lghlbﬁor§§f$r%yﬂha'fa¢tﬁgﬁ@g@m tike prowtby{agipt antibodies, growth
factor fe%?ﬂt%éﬂ?t oditg éfo@le%ﬂtnﬂle it Q’l?l rgﬁ% ahh%?dalh%?sggnuzab [Herceptin™],

ogen s

the a@ﬁlEIElﬁm.‘aﬂmbbdy lpasirhmbaab etnaﬂfhéohtﬂflbﬂﬂl allil.ﬁbody cetuximab [Erbitux
itr soureas?l anti - net abol ites (for e
C225Ye it pmbeinavth Snton o growdh fagas ra@ptorrlaaab@fb% Jisslasadely Stern et al.

Critical ﬁ@wéwﬁ iy @n@b’l()gf/'ﬁaeﬁ’lgﬁ)lé glf)(‘r)]'%ivgieﬁh,w(}rl %95 uch inhibitors include

met hot r exat e r oXyur ea,
tyrosing ekindse tihkibgpmsf @or exbrapit) infititno bf tths emdenhaisgdwn}n factor family

o PR ST PP B on S 2o such S L
morphidl %ﬁ)ﬂ)ﬂokyﬂuﬁiﬁﬁ&lﬁi -AUXhiAd - ?g—ehhﬁllﬁoyh)zﬂqxgb)ﬁt mﬁetﬁ%ﬂbhenyl) 6,7-

antitunor ‘antibiotics (for exa

bis(2 o e TRIAZ it Gomyes n(eridenb LRI dadofyastigmidoN-(G-
chlorc?a't;]d%)%rﬁl‘ﬂeﬂ}r]lf 7d(§n1ﬁ91{%ﬁ?ﬂ?opr5% ggg%{ﬁ‘na(zf)ﬁ:ll’; 42%%}%?3@ I@égﬂd erbB2

tyrosiat kitlagd tibifoksesueh g tdpatinideinhititol eStht Repatddyd giwile faRst family,
vi nor el bi n?tand taxoids like taxol and taxotere and
q

inhibifess ok fies @lateirirdsrived sgrowdihdastep drditetusheas impBniborghibitors of
serlne(/t%%onﬁféagg{,ages RRIPRUARPY! RALA%F nﬁgﬁd&ﬁgaﬁrgg@%g: ﬂfc;ha'ag 4farnesyl

t eni posi anmsacri ne,  t opot ecan
transfo¥@s@ diihit 4,084 eR@fﬁbldSﬁﬁ%hfleﬂzQB 43-00BAR ] inkibitprs of cell signaling

o\ 8 0P B3 L B L R iy, o

inhibitdsl0atY k@A8e intEBitdOURIF FREFBE Ghsd Mk %%Htféﬁ't&) (Hn‘Pd'se inhibitors;
exanpl e, fulvestratrant) antiandrogens (for exanp

aurors kengse tiahibiters Foruexemple, ABDI Li2aRHIB 9358y VPo&89, oMéNSOS4 R763,
MPB?Z‘ﬁIH%Z%ho Sgg qﬁﬁé&%ﬁﬁ?%a&‘ﬂl cﬁ'ﬁ]&ﬂﬁe?elﬁleﬂg/ﬁﬂns%mé“bltors such as

CDK2vidiydl CBK 4 (ihtiibfidrgor omet hyl ) propi onani I'i de)), LHRH
ant agoni sts, or, LHRH agoni sts (for exanple, t%gserel in,

[0034pL o1 &Y); FntigReiogeRie pEFITH FUCh OHess Blishsinhibé theedfvptseof vascular
endotHBAEHhE0ih 288G example, the anti-vascular endothelial cell growth factor

antibody bevacizumab [Avastin'™], and VEGF receptor tyrosine kinase inhibitors such as 4-
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aromat ase i nhibitors (for exanple, asanastrozol e,
| etrozol e, vorazole and exenestane) and inhibitors of
wW®20070e084 ase such as finasteride; [00343] (iiPQT/US2006/019108
anti-invasion agents (for exanple, c-Src kinase famly
(4-brpmaidiluereaniine)-o-methaxy ot lomeihyi peridiitbilinethexy iquinazoline

B R R T —

activa receptor fun
7-(3-bippalidind s@propb RN qdihbzdling) (AZIDNE 171t Bxanple 2BOWHhih aWiP100/47212),
func &9 él W %trj;?wth factor anti bodl.es., rowmh factor
Vatal%uteé%{r 8Tt @ oth 986+ ard SHHBAE  (surtinihn WO 1563814), compounds
ti . y i t i =
such 4t i1BAILI ARY URUPETR PREEGARE NOIM wo (9 AR gxg(jg%nom, WO

ant 1 body panitunmumab a e an
97/32866.0idn¥0) P& B3 34)rand CEABHIndsahat vesrk byr @Mémécdahi@msFfor example,

: owt h. factor. .receptor antibodies disclosed by Stem et
tinongfe, "Th3GR: B 1REGTEVE A Narbono Y PR BRISTE U0 X500 hibitors and
angio¥@linp4, PP11-29): such inhibitors include tyrosine

ki nase inhibitors (for exanple, inhibitors of the _
[00346pi der rui) ‘Grsoulethdimaging abeuts |sych tay rCsthivetadsiainses aadcddmpounds

. N- (3~ch - 4-f | 1 ).~ 7- met hoxy- 6- ( 3-
asel 3y Ty PR o NS B DMl SR BC S S aotes, wo
01/928Z40888902/04M434 3a:0f WNyd/p8eny! ) - 6, 7-

bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
[00347 - 774y11)a¢mlsg15§dh§raglq$ @lor kikqrBple, those which are directed to the targets

: - 4- ¢ enyl ) 7-(3-nor phol i nopr opoxy) qui nazol
hsmd%ﬁ{’\%{%rcnﬁﬁgei#glﬁ? )a?jtl'erfl{)@me?%mosi ne ki nase
[00348hhi bi (v} gente thettpyl @paddchésh indlidih® ifé06:&nle WAX;IZ, approaches

eg ocyte growth factor faml%;, Inhibitors of t
fo repgice phgrent geryss ueh ¥y abRirAN RIS 1os pbersant BRGAL br BRCA2, GDEPT (gene-

; i ' e’ a8 o] in h ni ne ki nases. (for .
e o P A e e Bt b€ e ot PR i Rominse,
thymiding rdihase argrea ibadtetialt witrsredfictescearayplecarbpfreaings (BAYcrease patient
tol 43-9086%& i nhi bitors of cell signaling  through MEK
Oleranr P GPETARCIAPH 95 EASIOtheiAPY: e a8 mHltirdreg Trsiskenercgans therapy;

[00349F oW h(ikpGhteFfedoaMddy, c-Kit inhibitors, abl kinase
inhibitors, |G- receptor (insulin-like growh factor)

[00350} nase(Pnimmbinatherapy approacheki mabwirignfiir bixaopte €£-@tvo and in-vivo

approftb 3T AeRESo e IoUE el 5abo by wa)Bi fush degimaisaion with

cytokikésnamh ais hieHedlon 9, fiteleuds 4 n@IddARLm lony stimulati
i nhi bi fors; [00345] (v) ant ?gﬁ% oge#iéc %ﬁ%aéesaé’ﬁya%}m”mg
factory qug@c&pﬁ thdscense i frcallhancagy, approaghes\tagsingatransfected immune cells

4] 3 e, .the
e EOOKIELL A LHDUATELIN, CoRlaBATIS b oapegpgnor o
lines abé eproaches bsipguas-idinflc, amibddiWEGE recept or tyrosine

i nase,l nhi bitors such as 4- 55 WO 2007/ 044084
[0035ﬁCT/ US%I&J% Fepghgireatment may be achieved by way of the simultaneous,

sequerltidt BF QdParate HbdiRg 8RMel haR) BT Tofltdes YIQiREL L Sinati
? i n-4- )gﬁpr%et hoxyl?%ui ngzlol I ne %E%hlﬁqf%fs Oé&geﬁpﬁéeIHQ S@\AJCB ﬁclolﬁl%matmn
producp epaplgpethe) compounds of this invention within the dose range described

Ao 4-f | - et hyl i ndql - 5-.yl oxy) - 6- et hoxy-
hereinderol a0 onr MY e ¥ Aol SR Fbsipvessdose range.
[00352Fx anpl &ccd4dinyits lthis MROBE A%2RdntionV@ER! B GETK tdimaceut
WO 95/35085) and N (suni tliﬂﬁnbti%%g {%gé;él%@zmaceumal
product somprisiag 2 coppruad of theguessnsiaverten dsrdeBasd atsin amt aradditional

anti-tuMi@s age\qpasggéfﬁl%ﬁ $reidRrsié /fC’);rqgg’ g’Onj X}Qt treatment of cancer.

[00353] Although the compounds of the present invention are primarily of value as
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97/32856, and WO 98/13354) and conpounds that work by
ot her nmechanisns (for exanple, Ilinomde, inhibitors
w@bRoorotegs i N av(33 function, MVP inhibitors, QEXFPRS2006/019108
inhibitors and angiostatin); [00346] (vi) vascul ar
therapeifigpasgtsalge ise in wanmabjoalndhamimalst Grtcluding meemd), they are also useful

. i SC ok CT .Publ i Lon :
s B0 S s H S A RRLbE NBR 1i Mey e wil a
pharrB@olskicd staatak MBoD O &2 1k AERIGHTdnt OF el BIMdEENSEsts and in the
S (for, .exanple, those which are directed to

er api
Searcf‘%‘é”{e acqlogieal @2e¥eve such as 1SI'S 2503, and

ti-r j ' ] Ldsb )t 5 fhera
N Tt p—
by the presep] iagentiabenclade, byt asesnatUhitaitoahe I’cb@x@burﬂﬁﬁof&he examples and
directed enz

. t.B or. BRCA2? PT (gene- nme
their S)?ng{naq%glétlctaﬁ&%cﬁ%talgs p?%%&_‘ie@_ sg Lp@%lt@g s gquﬁlggs. %ilereof. The
exampleh @RIsBRed BABIWIAS SntenddaVdlithR@td< a1 mBbdAREHE OF He invention,

nitroreductase enzyme and approaches to I ncrease
and aypiat éended 40 Hmdtibe seapeti drotpheifiaptionarr thadhaimsieraapyvay.

h . resj stanc ene .t herapy; [00349 ) )
[0035?")2) ?ﬁl;hg?(#lgeérl?)%{;’réjsgﬂld ﬁ-[lf) 6@%&1%?3 )ol}i M}&?eﬁ ea[néllogp?eren;es, including
patenBpge deohesated heletdbngiéeiceexanpl e ex-vivo and in-vivo

roaches to increase the i munogenicity of patient .
[00336] oy 4 lapethex; gmpodiment gh dheciayersionwan larticds o6 kiansfactue hor "kit",
- . - ' i 4 . : .
conta g oiat e (NIl Rt esgivep abpys i provided.
one eappduoeatic thet bitdemmase aTemﬁhiheﬁﬁ@h@%sin@Wﬁ@@pB@ﬁi b0 the present
. sin ransf.ected i ne.cells such as _
invenligh o FRsmuliQSHbreq Hhedh Py lse EPInRriseaplsbelsthagkagsiinggrt on or
associ@ieO¥itR &hd Camaieet ethet t‘éfﬁ:}f"pﬁ_&ia?e iFéeﬁegiiaHg%d ?ﬁ%fgf"ﬁy Sitstructions
usi ng anti-idiotypic antibodies. [00351] Such conjoint
customprglyt irodededmyn beonaimhicial e gadkpgemyofotherdpeutic nplotlacteoubat contain
. tial, or separate dosing of the individual, .
infor O HENE eolnPBb e pes Iibrec drBRakTH. CpRBRngiogtions andior
warniegspdodiyeriiig 1orge widactothekdbetitic PMRINEL OS5 uMabIRi ddntdheerd AR%ude, for
range described herejnbefore and the other
example,botHese Hals abripees thlister agelatetod tHiencantainerppayp bedfotned from a
. L0 ' ct.of the
v 8081 B BRPEL 0L OrhP L ARBSE L s e presen
inventnpra formylatior tryeonshiok id dfeecrive s ieatiny BB lcbAditios, and may have
.defined herein and an additional anti-tunmor agent as _
¢ Ste”ffe%c?ﬁéd’oﬁte({f | RBEPGr €15 SIIAY BEh P ANtV erRausAlution bag or a vial

. . t . . 0 h I .
i S SRS T e e
may irpiispte babthe composifon ishesed fewtrdating dlendondftion ofshoics, such as cancer.

ded i;mal s {includjng,.man they are al sq
in onc RGO Bt G0 Tt blaP it e FBRY ek e e R s present
inventivh &EK. fofhulatioh Bdredf Ganl 3Rl Weda® o a! MRENOG G¥ldical condition

. standards for use in the devel opment of new bi ol ogica
medla’rleggy MEKd In additien, the dghehor packagaingiiamn e drolicags that the patient to be

treated®3€ Yne - having a disease or medical condition mediated by MEK such as a
hyperproliferative disorder or an inflammatory condition. The label or package insert may
also indicate that the composition can be used to treat other disorders. Alternatively, or
additionally, the article of manufacture may further comprise a second container comprising a

pharmaceutically-acceptable buffer, such as bacteriostatic water for injection (BWFI),
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[ 00354] Representative conpounds of the present
i nvention, which are enconpassed by the present

WO poogfos408n i ncl ude, but are not limted to thePCT/US2006/019108
conpounds of the exanples and their pharmaceutically

phosphaiepefitreé salined Ringdr'aselwiddi dndodexsrakd solotiorr drlmag Further include
d bel ow. are intended to

t f.,.Ih aml es_present . )
other BBl 4ea Mol R e OrRBE I (il 0 AP i PR Other buffers
dilueaidgfilers, needles, Ahedp@thek0 |imt the scope of the

ecification or the clainms in any way. [00355] The
[003%ilsc| ost¢esding te engthap pmbedinenh eoétanay aompriseer) anfirst container

. ' ' ents, are incorporated, .
with REKGHRIEE e hESKASH " o RIREN' 1o Byl OEBL B e gperens and
optiopdiy i(b)v ensecond cantael | witle Disedon@uplgindedutic forkillation contained
hereS0NL A mﬂ% materials useful for the treatnent of the .
therelfl; SPpa Lt scend Bamassse formyla{ipw eemprises aggeeond compound with
ti- ) ive tdieaket. I se cont g - I Si a
o a1 (he” o G BAMRoA e RaGE" AR BRI, dhfloduy, e

article pemewtfactWreempy furthey cahprisecotiindi coatainet abaprising pabkagReutically-
The term

' t i at i th the, contai ner.
scorhEPLET, S AEBREREHe b e AL ER D, P butfrd

salineC USIn@¢TRI dldtior) Ghd dRGlrbs SOTIBE.Cl Rl mRAGKARES iRlude other materials
t herapeutic products, that contain 71nfornmation a%out

desiraplge fipmgs camimsieial srchyser stodngs!, indmilingsithat busfers, diluents, filters,
iadicati ons and/ or warni ngs concerning the use
needl%?gé%%’ﬁﬂl%‘ﬁéér apeutic products. Suitable containers
[0035Bhcl ud&he fkitrmaye Rathel eompidet dig@tiond Rk $he Sinl@88on of a compound
£ th bl ister \Joack, etc, The container may be forned froma
of the, prieseaf ynvsption, ok p fgrmaulatipmihgeeof pad oif prespntathei sscomfhpharmaceutical
formuftndi P& eDRIHS i ¢ i OF the! PLEDL O
or a fornul atﬁijo’n1 FrarB e Hl%\g\%sc%]talgrsngéﬁl?eg{ RfePFEt invention or a
formulatisat thegof KHirstofedinulatinn”)eamd araycdndvisharrBactitcd]l Ora@e8sS the kit

e ST . S S Pk e
the firgt AnBEERKIPharThale8GEdl @OmPESEd R0 a PaferdtdR BbedtheRBEK a? €

insert may indicate that the conmposition is used for
[00359]; eat i Hyandiberc embipdiment, ghe diilsiare suisald fas theaddarery of Bolid oral
' : 2| or. _package | rts indicates i
rorms 1% SRR, 1 SRl FUA%E, LR IS o v
preferdtdy mdhates amutrtber epinicdssalrs. Se@rkitstahif@hdctn 6Hr BaRBg Me dosages
: r@.dl ﬁal condition nediated by MEK. In addition, the
orientgcdindhe gydepaitog dnterisdruse. iy exanenle af suchiadtit islad'blistei mack". Blister
ks ta2e B@ell LBt | | i r..edi cal .
packs CO?] d %i on %E&l d?%\ttg%q%?/k%éﬁ gg%tﬁtrgsgrgcﬁ%?e de&‘)af U’ for packaging
pharmpgeuiticg) rwiti dosaget fovims.dif slesickelr la(ttmlierﬂcliryialiki bzﬁmﬁpﬁfv?ded, for example in
condi tioon. .The | abel or package jnsert may also
the forif A Rl @ . ﬁﬂ@é‘gf‘g%ﬁf wih aalepdardnies’. designating the days
in the @éABEnHcBIISTSwhibh HRY ARk @hY be Umidddiyi onal Iy, the
article of manufacture nmay furtﬁer conprise a second
[0036(} ot ai lneterieinpihies pmgodimepisawhereuthie dat bympisespt adrhound of the

] . C terd ost.ati,c water, for injection .
e om0 R B0 S 8 e it
comprisé Gsqmsdiserbiof feontathigathien@pariten@fipcheR! sakh @9 a8di¢ided bottle or a
di .d(ﬂg.x’irose splution, It may further include other o

videqdpR maghel, BewrYespile separfien comnpsiiensamas mdsoubercontained within a
smgle,?{nﬁ{i@%{ Jgﬁéaé% ggyﬁgﬂg@ 2{1/4:1?1?] ézgfsfl&)fi?é'ssdirecgbﬂsufeorr]ttﬁé administration of
the separate components. The kit form is particularly advantageous when the separate
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[ 00357] According to another enbodi nent, a kit may
conprise (a) a first container wth a conpound of the
W@e@3entos4 nventi on or a for rrul ation thereof coPCHUA®I6/019108

therein; and . optional a second container with

a
COMROBERSR ATSPrAFRal% a@maitelfeermmf&rmardo(%%ﬁﬁ forme (-84 Ayl andh parenteral),
are a¥fAS{i&ERd LPGirREGR Y g %@%ﬁ%&u{)f Qzﬁlen fia43H 8f 1@ ndividual components
conprises a second conpoun
of thacambingtoer ip desirederyahe peesaibiagphysicidd. ammat ory activity.
Al ternatively, or addi bi qnall the article of
manuf act ure, nay furt hBIORHEHASAYS third contai ner
[0036QMPT | ST ABERUNAR! Us¥d 1RREERE MR @the 8418 ounds of
as bacteriostatic water for inj ectlon ( BWFI)
the pyssery pineentionas Mifkeihhibjtdrs.ne, Ringer's sol ut i on and
dextrose solution. It ma furg r include other
materials desirable fro rcial and user
standpoi nt, incl udMEK Ginheme Bistdyaiast 14) | uent s,
filters needl es,. and syringes. [00358] The k|t may
(00362 t herTheqaebivite oF dhermnaynds plothe prrseridiny etionmARy bmd@iprmmed by
f S t n
tho INEATEMIRGuR]  NEBLERE o WAYET coibuBlivaly B MERA"2-393) s
expressadninl Bt can an&@rotemam;jwl,ﬁedfbyt h:mvlentionab mpetheis S(Adn et al., Science

1994, iﬁ&gg@ %Z&)f ]E i ﬁ}szn??E M]#ng%n gsléegsgecg r)é g%;ﬁfng%g Ericgpporatlon of y-
3p- pﬂg%%r < K 'yoaf’ tA T 9 ]pgﬁ t%”}nne}l 85 K%é(gﬁd kS u&lﬁl@ﬁ e>g?ressed in E.

I'rec eous, ’sequen

coli antl is pyndffica tey (&ﬂmalli’ti(ﬁ'far filethods, (11‘1 thet}hesehbé of Mﬂmlsmlaﬁfsay is carried
har macey tical ositjons patient in

out i% Aok po messlglpe Plteanbbn é}cu‘éﬁ%dﬁﬁf@ﬁﬁ (kLR FP@P@?E‘é of 25 mM
I
e Y1196 0 B O Bt 0oL Bl o B BBy, 5

DTT CﬁﬁMﬂV@(l audh ;ﬂ\/IkERKZD neibit@d laye §udpdrddadsn DMSODerd 8l reactions,

it dosla ch kits can include a card having the
mclu@ag #gagolstp emr%ampﬁ% 4 e igplgeonegntratioa; of .lrﬁ DAIRE- | Reactions arc

I r33

1n1t1at§ﬁ sﬁ{agfgé&\%e (ﬁ %Eﬁg V\;MA‘Fthmﬁla gli%ag g Ip Wel%| 5 dcf ﬁ{cubated at

amblemlt dahperataedof 4§ npiagka gl qual Vplm&ferﬁ(%% TCJAJ is laﬂdldd t@@&mﬁe reaction
orns. |f desired ai d can be_ provided

and péggéwfﬂteetherprotleﬁg fP(;Fq;fp]&teng H?%@?% are| tgapped gntoogla_ﬁtﬁ]t&r B filterplates,
and eQ@e"s!s‘ 14BER AN THVinlabhed &?hﬁﬂg@gl‘g‘nﬂé@MAC 301%) ?ﬁe‘s 9 Ptlanéas are allowed

days 1in the treatnment s e in ich osa
to airghim phier tadudilimgsY0arle/wel [cdBBECYd Micosrinte2() and pblates are counted using a
e di.nments wherein the kit conprises a conpound of
PaCkﬂrﬁgng‘é‘ﬂem invention or a fornulation thereof and a

second therapeutic agent ExhiapldBt nay conprise a

contai ner for contai ni ng) t he separate conponents such
as a di vi degelalar ERKq1/2 hoﬁﬂmr\dﬁwmx‘kﬁsavﬁﬁﬂklbb

[0036|3g\’\ever"[’hgtl\|/'fﬁ%(hf7§ ‘”i‘ﬁtﬁf»ﬁxoﬁ&?@%?ﬁés d)cfr\],ﬁ 5%}{%%%9 OP the invention may be

nt al al ner.

determinpicdl | she tfbldovdng &onpPsrb sedluliirr assaly onsinhibitidheof basal ERK1/2
n of e separate corrponents The kit

dm njstrati
Phosrgem%tr%l BEF t %taqnap? ARk 781 Wt%@n@@aﬁr forel hour and
o B RS SR i
[0036(1]; 9., Matatialsrdd pecthotier aM)ll,me -3V celBnmivares bitaimdd afrom ATCC and
grown H’d#ﬂvﬁ[}a@‘g o gwlgﬂl{c Wlal ?O%OflétaY\'EO\;}net: ISéI{’lmat | s’ werte p‘iated in 96-

well plates at 15,000 cells/well and allowed to attach for 1-2 hours. Diluted compounds were
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of the conbination is desired by the prescribing
physi ci an. Bi ol ogi cal Assays [00361] The foll ow ng
waswapsioean be used to nmeasure the effects of PEEUS2006/019108
conmpounds of the present invention as MEK i nhibitors.
then deidedrpt fite] MEKcdBMatjoe oAHIYMB e sAfier hhowpedsoyeryieashed with PBS

CLi Vit f t th ' ' oo
and 1588 4ol S R PP A7 niRpPhC gl wh KERL Ty bohing in
PBS/G2%4 $ritcadRedO &RANSdridetbiliviakYinaltovy &/ 1e@H-fbr (18- @8d}esi sCells were

expressed in E. coli and 8r otein is purified

b
blocked Hy@dyssenhlockinghyiier (IAHAOR: Bigpciencep) fop alleast dapur datibodies to

phosp%ggfgegtg(? )I%U{ Eé ; El@%ﬁéﬁn@f@%%nb@oc@%%ﬁéﬁ@?o Y ERK 12 (Santa Cruz

ncor por ati on of phate from
BiotedhrdBd2yARL-9dn polybdlohal) mena hddddsio tthg gadld dBRKBcubateidchor hisleast 1 hour.

U O T T MO S —

i - - . T, ;-
S AR s B b o g i

IgG- Ak Fiior 680, WiblotpdhProbesiioy 8 addjidanabhpiro sl tvesre tigo washed and

- ort hovanadat e, nv DTT, 5.nM .
analyp, 1 P Eaiee 4 peemau e omies thraoue R Tkl Hideine System
(LI-COXCBIERACEY npmbﬁoﬁra@cm Qfgielwad ndnfalisdd to total ERK signal.

concentration of 1% DMSO. Reactions are initiated by

the addition of 10 M ATPERampk ©.5 pG -y-
33p- ATP/ wel I') and igg g; -{-Dgggbgnt tenperature
for 45 mnutes. Equ Ol 0 TCA i s added to
[00365 Op t NEher the@iddyRamNshupo@Csqhutiilityeoft trenpruntleivwas measured using a

Precipitated proteins are trapped onto gl ass fiber B .
modified pbelpsr Sasks mothg. Sredulinityit| b SR RRLER KR FPTGey vsing @
. . I ] | . Iy 0.
pola TR AR bUIBFAILSD R ShS Ml shrimaly 03
mg obldey esmippend fvas aveicheldaintesa anad todenessd taghaly the standrek golutions.

TopCount.._ Exanple B Cel.l yl.ar ERK 1/ 2. Phosphoryl at i
Apprggglgﬂﬁplf)( Oosg ‘%?S ﬁ%wheaﬁgtol\ﬁgw%ﬂﬁla}s nﬂolr El%t igcg%eoﬁg LWihowns, one
via]f‘Qf&,\Qﬁli)Ht%SbeQEStéd']e conmpounds of the invention may be

det er m ned bﬁ/ the following in vitro cellular assay.

[003G60hi bi tHasreach aguenss wmiRowWR. 0Fhedpabaguesis Suiteas10 mM potassium

et ern,ned by, i ' i
o5 SRR 5 L AR it 1
was ﬁslce)éé gzﬁ&lﬁgﬁeraﬂdfeﬁh@aﬁ&h liziingpr tthis tastag| wisRltus il gngimL. Each aqueous
t : - ‘

unlcnbR aTa8CBET PUHSAFEBTEM HBAR RPRERIS 1eiagh houss 1 dllow adequate
. a o V\A 0, t H r r

e SRR "y AL M ST Gl i
confimh¢dweHquats aveteasuhsetjuentlly @2moved snd fiitérad édo EBESovialgdor analysis.

re 59 WO 2007/044084 PCT/,Us2006/ 019108 , .t hen_ad
003885 R ook R 81 BP0 0r ERRcroae e B ARERvE 0.5 me of
compBhdl $nt¥ef BiNaNaAe WF t1hmEBSethanol for a stock concentration of 500 pg/mL.

The stock solution was then serially diluted to create a calibration curve from 5 to 250

pug/mlL.

[00368] Samples and standards were immediately analyzed by LC/UV. For each of
the aqueous samples, two different volumes were injected in triplicate. For each of the
standards, two different volumes were injected in singlicate. Samples yielding peaks outside

of the calibration range were serially diluted and reanalyzed.
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and fixed in 3.7% formal dehyde in PBS for 15 m nutes.
This was followed by washing in PBS/0.2% Triton X-100
W(am(dmommeabl lizing in 100% MeOH for 15 m nut eBCT/081006019108

bl ocked i n Adyssey bl ocki ng buffer
0030 e R SIPLGEP DA {ysed i was Kowptisethef 5*@@% 2795 Separations

Systdal! gW%lﬂéfE 1335 gﬁaﬁﬁ P%E(R%Méat? g@sfe@&&fa%rgﬁcombmed with a 2996

oclo ant’a
Phot®liodeesrap Detpgtott §Bradds). @l the [Adhaicy Syetem, aﬂm@ﬁﬂtdg@aﬁﬂn@separatlon of

e o B LR Bk S B P, v e

size, 1 DOAIDWaRES)Mh bonjhhMRInesEe glfahbéht &(ﬁﬁﬁicﬁfé‘ u§ g%felbhases A (aqueous,

antlbodles (goat anti-ra RocK
0. OI%MP@ﬂa@rOQWrw ﬁ@lﬁls(é{FBPg)Gl% Emopylmoheemnd%((é@l%&IFBA and 1%

1sopr§]$?g ?ch%l%gI ol aca ?Qfm&q?) naJé) ag rﬂ‘fré tlgie brbcﬁlh 19\é$eetfscglﬁ&)r|\?§on %me for a

single!dhjRetidh eva@dS’ SﬁﬁMtelsﬂf maragde lregpohstg Wyt BiBasdréd -H9ORonitoring the
B|030|ences) Phospho ated ERK signal was normalized

absorbgnaec 40 pryend;Zg ﬁea itef deteglipnelon mosheamnaundpes this system

15@1% e ther m)dynam c aqueous solubility of
Wasg @ ﬁ%ﬁhmas measured using a nodified shake-fl ask

[003’Wdet hod Ortis t Adduityi Systerh, &hrdmawgmpﬂumdsem&tlmorﬁﬂ theednalyte was

schici| Uea¢ oAt UPEeStEH, OB geBit b 4y 58 T80 el B el size

Wate Wﬁ%ﬁ?ﬁhﬁé’ﬁ% Weik19 Redlidn t @naitibh@lusiy llﬂgbllﬂé g)ﬂageg A'B(iéglfeous 0.1%

t he standard sol utions. Approxi mate
forrnlWe&CghéEAD,nt% lS@Rl‘QP}dI alvq>lml)s afibB t(@;é%aEAe@mds wm kmwwl alcohol in
be t est.ed.

oo 5L 0 B R e R0 25 v

mlnuteS)t Aslmywemesml@ésomtaeﬂeaaﬁrea e nqkﬁﬁtomg t}EH‘hB&@ﬂ)aﬁ&ﬁzﬂ@ZUan and 254
of dry conpound. (For pH 1. 0.1 N HC

nm. E&%anyt qﬁféet%e@ AoRAgtaonPaEnRdTeY thaﬁ seysfem wep Flbo%slskbg/mL On the
back YiPol BP0t rem 1 2 CANTR e NSRS aRlomete (Waters),

Positizt [EShvwad aszﬁddbemass idlentffooatien of fhic pasint compdfder
anpl e was_checked and

irling, thefina] H qf each
0037401t i ¢ Rt WiTe cssbeeduend RoBGETLSRTE, e oNIEa RBOWer software.
Cahbi"a'tﬂohe\flﬁdadlﬁ’@v‘%d HRLBlowidl fhef ak ah& Yeﬁio§ -of in‘ag%@%%) a"Yunction of the
stock solution Wwas prepared for each conpo
nomn@ﬁl seuedeniraigony . of thﬂgswfdardcmpﬁtmdﬁ calilwation mbddl Waslgﬁrm*a‘@ﬁ by linear

reareshich B RABH ot B e S vard b Gt Bt Hehapigns in i

aqueoas@ahpllag ation curve from5 to 250 g/nL. [00368]
anpl es and st andards were i nmedi atelé anal yzed b
S

[0037Eb/ Lv. /rehoughhe plarmesrlogien] aseiertemefl e compourtst dfdfasmmlae I to
VI Vai;}p g‘;srﬁ'amfa? che[}i(%%%% gg%éc dt]] %énercaﬂh% acF Qirt¥ S@cf/or soh[;]blfl % possessed

nes were
by theséomgpcunds may Sadpiesstaiel i nhagfone@kg @ut&iteeonddr dd3es:

100378 oo Soampound Sgborpelas0ns bor/ US2006! 019108

[00374] Test la (enzyme assay) ICsp <250 nM, for example <100 nM, as a further
example <30 nM.

[00375] Test 1b: (cell assay): ICso <180, for example <80 nM, as a further example
<10 nM.

[00376] Compounds of Formula III:
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[ 00369] The HPLC/ PDA system was conprised of an
Al l'iance 2795 Separations System (Waters) or an
W(M@GA’OW)SUPLC Separations System( WAt ers) conbi PEDUSE06019108
2996 Phot odi ode Array Detector (Waters). On the
[0037A7ﬂ| i anckesbya (emgymenzsssat ol§isapFdso wdp fraaiaowpleokS0 nh as a further
achi eved using a YMC ODS- Aq C18 col um

exam?%a%%; g@&rﬁn 3 mparticle size, 120A, Waters) in
[00378)nj uncTdsonbwi {coll gissed):e NICSORE00 hvf) For!SkaBplEBBO M, as a further

ases (aqueous, 0.01% hept af |l uor obutyr| c acid
examgrﬁlibnl\%l% i sopropyl al cohol) and B (0.01% HFBA and 1%
[00379e]opr on(gm QE‘Qbel%uﬁ&Vt onitrile). The total run

time, inc Ing re- bration time, for a single

[003804j ect i Tast Im@nsyme nssays)s Ingna#(th fespanpks<20aiM; and
asur tori sor bance at 220 nm and

[003% eldefﬁtb ﬁhtassé?' dg#@ét O™t or most compounds on

[oosszl]n S sxsdxﬁﬁeunu@afp&%ﬂawg/wt [00370] On the Acquity

tem chromatographi c separation of the anal yte was
[00385% hi evelsuba (sgzame Asau: thesUSSOMERE a Grther okample (2151nM, and as a

L particle size, Waters) in conjunction
furthe{?m%{(%ﬁ{glre a_C}IB erfri?t[. i . .

condi ti ons using nobil e phases A
[00384hqueotRest Th; 1(%11 b CICHI<8 nMEAY a fifthdreRBm ?&y:t 1 nM.

al cohol) and B (0.1% FA_and 1% i sopr opy!| cohol in
acetonitrile). The totalE LER, i ncl uding ’

[00385§- equir},i &H@}I PR HeClnvBntPd) GhE f’oﬁbx&ﬁ‘@y%mﬁ(@? %re 1ncluded
m nutes. Anal yte responses were neasure

Howeviag itlssto rH@anniersandZtﬁﬁI tlhaseaemdrr@M domot 1ikhie the mvéntibgl and are only
tecti on for st. conpaQun on this stem about )

meanfj C@ Shgges @ﬁ@ngbcg‘cgarﬁ(an%ftﬁq H%ve}}g%l t]%//er%t qus iy the art will

recoghie M%ébﬁbﬂh@al‘}@&@iroﬁ? GJ:S%I‘IB?& fha§ Q)%%&ﬁ@eé Pteﬁ%:p?{p%}e a number

Positi ve ESI was used mass identifi'cation o
of otheyr MEK ciahibiiond of[@gsmy?nt[om andealtcroatiygi methodndfor preparing the

h t er E ower. software. . .
comp gtﬁaI?ﬁbr aﬁ] o #ﬁ}ﬁggoécﬁl g?omﬁi“ﬂgﬁ? 1F&ORS 8k s dgvention.  For
exampla} thessynthesis alfyioh- @&nﬁpli&' @ﬂQ:b ufds 4d¥8rdin®m AR invention may be

ncent ratl ons of the standar npl es. A calibration
Su"ceﬁg‘ég z?b’a{l@élfwtwmnéaﬁarerﬂe@r dpsp oﬁkﬂ(lﬁd ithghe art, e.g., by

approﬁﬁétblg ﬁ?ﬂgt@tﬁhﬁﬂft&fﬂmﬁ%ogﬂgu By u‘ﬁ'ﬁ%mH‘g)?rgeg tsﬁl[t%)g% ge%ggllitg kh&n in the

conc s in us sa
art othr theouhbsetdeecridiedy ammmi h;gmalahg pasutme middéBcationt bfreaction conditions.

R R R O AT
havmg? @Ibplfé'abﬂlﬁ)yfoﬁ Eﬁﬁﬁﬁﬁg chepé’mﬁﬁﬁmﬁg BP@U nﬂ’v%nﬁ@ﬁ{ be

denonst r at ed” at | owl ng concentrations or doses:
[00386h0373]n ﬁ:@rﬁ%@mﬁ@ @Scrﬂlﬁﬂrhﬂlca?&’,lunles[s 08 T¥]se Trditatedall temperatures

are sef ﬁ?&%ﬁ%egx‘%é@(lél mgl:s g%g%% erf: (?b‘&"%%ie%z?a@ cp@%lle?cggllnquppﬁ iers such as

AldrichsGhamicall C51€i pady8 Lant&tere TN Ma3Ridad) amth warel Hsfeﬂh\%fthout further
exanpl 510 nM [ 00376] Conpounds of Formula I11;
purification unless otherwise indicated. = Tetrahydrofuran (THF), N,N- dlmethylformamlde

(DMF), dichloromethane, toluene, dioxane and 1,2-difluoroethane were purchased from
Aldrich in Sure seal bottles and used as received.

[00387] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and

the reaction flasks were typically fitted with rubber septa for the introduction of substrates
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WD 2007/ 044084 PCT/ US2006/ 019108 [00377] Test la
(enzynme assay): 1C50 <250 nM for exanple <50 nM as a
wo cworioeros4 exanpl e <20 nM and [00378] Test | b: P¢T/E51006/019108
assay):. 1C50 <600 nM for exanple <30 nM as a
and reqgent§ia syaingap Classwpig wasioven dagdindiemksetidided. of For nul a

o] | 388y IR 555 T, S M Dy

Corpér@fiOn)<hatthgraMili¢08:3 8dhmbamoaunsscacepPalk BM’tr&:]lch (Wdt&9)383]
T | BS540t
'H-NMIO3f4ra TSt dbbalne(cpfé tD@%S&Mﬂtmnkgﬁe% th%%?ﬁ? 1?sm chloroform as

further exanple
the referen¢d signdaad €7.2H mel)l-v €nhdrMR bdvdnod wevd wgpdess am‘pdl&els When peak

e..lncl uded be under,st god
mult PG e KR ca. B¢ TR ving bbraBory et pon” adinated: gridgubien, ¢
(tripléTR amt (niultlg 40088 {(bdad&ely dicptdo%&@ tdreddidldidye dai r@&&miét%“f triplets).
Persons skilled in the art will recognize that th
Coupling genstants; sdien gbies, ae senortpéin Heyz F&2) eadi | y adapt ed to
prepare a nunber of Othﬁkaxgﬁh%nh'b'tors of the
i nvention, and alternative ds for preparing the
conmpounds of this inventitbn are deened to be within
t he scope of thisHQﬂvéhgi OFor rexanmpl e, the
synt hesi s of non-exenplifigd cﬁnp unds according to
the invention may be sudtes u erfornmed by
nodi fi cati ons apparent Lﬂdt se ed in the art,
e.g., by appropriately pratecting |n§erfer|ng gr oups,
by ut|I|Z|ng ot her SU|tabI9 reagents known in the art
400bRIG oMM ERORSIo NIMERYEERGo-1,6-
nodi fications o reac
ot her reactions dﬂs@huwadwharéwaﬂwxmhnhwn in the art

w0398 L P8ISR0 RS SR8 APPSR kol Bropsppuer, To o

eparl II}JUUIIUS Ul T | IIVCIILI

suspetidién 6f<e3cH381| Beudes 37984, bed ﬁimol)wﬂcﬂsfgs% fm wgs €39 mmol) in CHCl;
i ndicated all tenperat ures are set forth in degr ees

(500 rele) wpyaddepeaypdiion oleneshyhydmzine 80 v, 332menel) i CHCI; (100 mL)
oSU

at 0 éL aﬁ?g Sﬁ@agc?loﬁ#%?tlﬂé w&@k@hﬁ?toqog)ﬁ] dfé?t{ reg?u o dé\(f’\;ﬁrtsﬂgmg for 24 hours

at roofrutdtﬂperatulpumefrbamionomxuné G\&S fitehel Wisefiltrk 6at @Bncentrated under

trahydrofurap (T i et hyl f or mam de
reduce{xjﬂS Blﬁpsg#% R BWS 4 ét(glf%?é QE thed eé;[;g@‘ @¥%Ht that was usgd dlr)ectly without
furthedpurifidatibgor oet hane wer e purchased from Aldrich in
Slare seal bottles and used as received. [00387] The
[0039t]eact | Step $at Prapara ot D -nw—éildxmnmﬂ»dﬂz widene)-1-

i1ive pressure of nitrogen or on or with a
gﬁﬂu@ﬁ@#TbliégéL%@ﬁpgggiother se §taté8&1pﬂ anffdr oyl 2-(2-
methylnldveohe)prapadoaté (5.0 @A 1RO Mrhbi 2%’6?1—1\1‘@590 WD £l °|O/was added LiH

fitted vvlth r ubber sep ta for the introduction
(2.02 g 2tk pandy  The resulting mlxture was stirred for 10 minutes at 0 °C, warmed to

room temperature, and stirred for 6 hours. Methyl malonyl chloride (26.7 mL, 242 mmol) in
THF (20 mL) was added at 0 °C. The reaction was warmed to room temperature and stirred
for 16 hours. The reaction was carefully quenched with IN aqueous HCI at 0 °C,
concentrated under reduced pressure, and diluted with EtOAc. The organic layer was dried
over MgSOy, filtered, and concentrated under reduced pressure to give 46 g (99%) of the
desired product that was used directly without further purification.
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62 WD 2007/ 044084 PCT/ US2006/ 019108 and reagents via
syringe. dassware was oven dried and/or heat dried.
WO 0@388{08LCol uim chronat ography was done on a BPOI/E§E06/019108

stem I\/anufacturer Dyax oratlon
[0039§?(| i ca ol udicnsration a .

1%55)16-4[% atelH' S‘ P& {1 g tﬁ qc (28 yl ?—(methyl 3-
ing a %b {\/I-fz NW

oxopmpamyﬂ)hydmzmoc)lbxbﬁamtt (‘:\18013@@3)981@{11@) BNMONeRID ] 4t °C was

added BB PR 1 E3BHS S s¥eh Tax i Bas Seaeaioraen demperature and
stirre VSN 3PRAKs. "eHet feRbtidH 1>@tﬁrea5v§s c%ﬁ nh%%d \Ilj)hﬁglré’(lth;cg&“lﬁ]@ssure and

abbrevi ations are used: s (singlet
dilutedt witlp |ESOAC. | hh¢ mganucplee'et) wabmz{shed)adﬁnéﬂ% aqidtol ®idh) dtied over

Vs PN B SRS R eh S 5E PP of te cnc

produENﬂH‘ip\k/% tked dirk&dly witho GuthePplrififhtiot. N O
4- (2-Fl uor o- 4- (rrethylthl 0) phen | am m no) - N- ( 2- hydr ox
[00393} hoxy Step. dt Ryepasatipno-of B-hydroxy-2,6-dimethylpyridazin-3(2H)-one: A

i), Y SORY SLRFO e 8- 9CAGERTA 9 A LRSI AR, Ao o

g, 15.Tmmaol) amﬁéhsqLQBu@HCGE(ZMhLPWOJMﬁIo@) indilenei2s 1%3§ W&lﬂuxed for
sS4 $40 8. 339 in CHC13 (500 nL)

d
48 holfiedla TESHGR BITGE Wt wﬂ {9r S ETppmaigtentnd gompentrated under
I
educ TRk T L 0 Sl s TBAGRE HOR, 7B Vi e
was xha;she@ widt wateymande hpac atluede pverh Mgﬂé&ctﬁlteredn antiu&cmcwmted under

esuel] SR 05 P 84585 BB et Bl T v

concehif@tbd Wader Y6Red !pfe@éﬁrl: Y THé tiBMing sBHél W&@ Ullﬁféﬂ'\%lp@lﬁﬂepﬁhd EtOAc-
[00391] Step B: Preparation of neth 3-(2-(

THF. 1The praguic [laysy oyas spparated. [The @fegous -lamw leprtrdetad mnthl EtOAc (2x).

a t i 0 et
The COﬁ}bﬁﬁ% %?@? 0 ng I‘Br‘g%gn%rz Y?SN@%&" Iﬂ%@f’dﬁﬁgﬁ) cqngenfjgted under
reducc(cﬁﬂ@sﬂﬁté toagive 0CBnaS37dYled thel ddditichaDdeGred3AddueiDIA totéﬁrtﬁ" 1.54 g
xture was stirred for 10 mnutes at O

(120G Haer Rro GaserRT abUIEd, A (Y aEFch Greghnotifiout further
yl mal onyl chloride (26.7 nL, 242 nmmol) in THE
punﬁé(\%wnu was added at 0 C. The reaction was warned to

[00394Joom t Stepéi: aPuweparation of §ichloew 2. G-dimellfy linaidasin-(PH)-one: A mixture
aqueous HC

ul. | h th
of 5y AR DA R SR a6 Tt o3 &0 ranoh Ak Pl -5 mL)
was sidréd) aEBOACT fokh® HBGBANTRe k@ 86n Vi@&uﬁié IR concentrated under reduced

pressure to give the crude material that was quenched with saturated aqueous Na,COs. The

resulting mixture was stirred for 2 hours and extracted with EtOAc (3x). The combined
organic layers were dried over MgSOy, filtered, and concentrated under reduced pressure to

give 587 mg (70%) of the desired product that was used directly without further purification.

[00395] Step F: Preparation of 4-chloro-1-methyl-6-oxo-1.6-dihydropyridazine-3-
carboxylic acid: To a solution of 5-chloro-2,6-dimethylpyridazin-3(2H)-one (780 mg, 4.67
mmol) in fuming H,SO4 (25 mL) at 0 °C was slowly added K,Cr,07 (3.33 g, 11.2 mmol)

with stirring. After the addition of K,Cry,O7, the ice-bath was removed and the reaction

mixture was allowed to warm to room temperature. When the reaction began to progress too
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over MgSOH4, filtered, and concentrated under reduced
pressure to give 46 g (99% of the desired product
w0 bav/oweass used directly without further purifiPRE/Us2006/019108
..63 WO 2007/ 044084 PCT/ US2006/ 019108 [00392] Step C
rapidly; éhsaicabrnvas replaeed, pndstheyast HfKLrdavareddpt- é%@x@aczon mixture

was s%{rﬁag' 32’63)2‘3? Sy ﬂ@flbl%@ (i %rié%fepé%g) n @b&ore WadcaWd'ld Qbn Eemperature
poure(dxmm (e med/ h})ﬂnamhrdawuh GBtOEA&p@ﬁyzaﬂlhe (cbnbindgl, orgafio lay@é Wwere dried

e Wt i St s Sl 0 o
desirdBHBEEA LM %vaéﬁged cﬁliécﬁ? %&ithfoaf ritic 3%&? reaction

mXture was concentra uced pressure and

[00396] | ut edStep t h Gt W@M&Mﬂ%@

0% agueous ri ed,over |It
dﬁ@%@ﬁ%&g&ggﬁ%ﬁ_r edficed S Blruwggur e’ ’{ 0’6’ ]?{gleéhyl 6-0x0-1,6-

dihydréSWdagihe BRArEdHE acRl @3DICng, T8Y7 Was Sﬁﬂl orlceAIEY (0.10 mL
W Wi t hoSt ?urt herxypuralcfl gatl ongt [OOBQS?HSt ep D:c ( mlL) in

MeOBy gpatlar e refluxedn fera - Iues. di Hea medciionymixgergi wasg cooled to room

r
tempEREERE] s OpellekitBdh kel bupssur 4 v sl gl e v
redlsml\kmdxmkcﬁEwAG ODhe grgailﬁ; kysimolay veazted wittaguaedUdriéiCover MgSO,,
(25 m) was refluxed for

ﬁltere(&é 5?@%?@%%?%%&%%?%%3 X%ﬁenr% tugiye é%?l@ée mgtarigbhat was purified
by s11ic%'§313ﬂ§§httfoﬁuﬁﬂglg‘é AEER rﬂhgt(?é’%)é %@%nes k ?’6* S50 R RPR0% EtOAc in

gl ve the cr uted wt
hexares e ffofth@2 mgydhved of ﬁyceiesue.«hﬂodmhed with water and
[00399152;5 SS” E-)geﬂr : byl 4-(@- arll chﬁn(%pﬁe-nvlamlno) 1-

meth@esbfLd, 6%1@%6§W1dﬁﬁﬁe@é’a@9&§ddté‘y@ miXt®e scﬂ@t’i’&?@ft rhé‘ﬂh?m-chloro 1-
under reduced pressure. The resulting solid

methydiG-er b, budibyiroptrsleziand-criomeylata HE72 Thee, orQ;éin (mmal),er 2-fluoro-4-

o0 05y, 108 AR RO MR PRSI B o m.
0.0640men VRO, O} (E7ethe, am@ ReRLER fodiead (USdAL) wadkdskd in a vial

ressure to give Q.80 379 of the additional
under Nogimeagp Feod%@{as st;gr@cbfoml Gpinytes at rgom temperagpre ppghthen heated at 80

°C fo\i/j\/iqt%:']}gﬁ?s ur ?ﬁﬁfmé’"asl“ He %thf&ﬁqu\e%c\%v?&é&?%d@n{ e&hpe¥ature and

purification
dilute@rwip;iaEE@Agn ThE pBectpitate va? fibtectidneft bhyd pyashatbwith-FBQ2d. The filtrate

was V@gﬂ%\p@ %%t " I:FEF ngaﬁgﬂ IWIV@Q f?Wr%tf’% p‘}d B’ﬁé’lqtlef)yé l%r was extracted
with BXOZ. MR JdondieP62ehRic (4yers Wede diSovet MERS),, ﬁ’ltet%ﬁ &)nfceﬁtrated to

2 hours. The reaction mxture was concentrated under

give the gnslednatpriad Shetr was purifiedebyt bilica g@idféasheqoémnm chtomeatognagghy (100%

d t
L S e g e M C.
chronfatd@aphly3i D .to Teto Q0 B c iR CIRILY tb AFREE 48K E (4D BsF the desired
over MgSOH4, filtered, and concentrated under reduced
produgh essure to give 587 ng (70% of the desired product
[0039? 0392? fepU$ePralfo0! ¥ . Ffﬂﬁﬁrof@(ﬁ&ﬁ&ltlﬁ&nh@ﬁﬁ%ln‘&?l-methvl 6-

tep FoPreparatiron
oxo-N4eblimyloxyetirexivl. 6-ﬁilmdmﬂvﬁlddmhw-6¥oaﬂ3pkamm NEe 3-solution of methyl
arb | a ution of
RS iast S 1B Phray Ry |-Teli-sor) Sl domidgine d: 67

carboxylate (25 mg, 0.077 mmol) and O-(2-vinyloxy-ethyl)-hydroxylamine (24 mg, 0.23
mmol) in THF (2 mL) at 0 °C was added LiHMDS (0.54 mL, 0.54 mmol, 1 M in THF). The
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mol ) in fumng H2SO4 (25 nmL) at 0 C was slowly added
K2Cr207 (3.33 g, 11.2 mmol) wth stirring. After the

wa@cda i of K2Cr 207, the ice-bath was renovedPEntS100€019108
reaction mxture was allowed to warmto room

reactipg FHEFHE (Y2, WA tohroope serepasttutse giach stimedh ferg t dwyr.t glhe reaction
N T T -

layer adxsie\dashé'd] evmlebmid ahniediovet MpSOyafilistddl bedl cahccdftated fdber reduced
16 hour,s. The rgactl on xture was .cool ed to room

Pressyrg nffo gy rtbe  cyder watenat dhilc evasa purided ret dhicanigeh flash column

hr oT | %

hon T, COLGI P9 LORTLE CHIYSES, BER 9015000 of o

deandrpeg@wte to give 649 ny (74% of the deS| red product

[0039%’@0392%? uzgq G ggr egécgt gﬁl . Wlt- Iog hH 0%2 2-%!@' tgr #t r-],i-rgmgtlfllryit{]ilocm telnyolgmino )-N-(2-

hvdroﬁvéihd»ﬁf)q ~Ineti§L-B\xo 6,08 Bvdsdpyridazine-3-carboxamide: To a solution of 4-
dro yr| dazi ne- 3-carboxylate: A solution of
(2-ﬂugg:o elgyhhi ylalgn@}-d -metyl-6-oxo-N-(2-(vinyloxy)ethoxy)-1,6-

d1hyd%¥?£§ﬁ%§%gﬁékﬁﬁﬂ% @g %x 0;79 BE @é%ﬁ@%ﬁﬁgﬂg L2 mL) was

addedr eN aquedusf HCI 80.hd untTs;. 0. ﬂ'ﬁﬁmﬁcﬂﬁMN afudtu solutiomps ro6@l efhperature.
to.room nper at and concentrated under reduced
The regetian mlétufeovv@$ SHErodhor d i 2hER0gh feamperatae. vl reaction mixture was
trali %’d vegi t r
neutrali % 7 15(%1 gratﬁglagﬁr&c g@eﬁﬁg@%;ﬁ}éﬁ? dryggsbv\é‘?m%64, filtered,
and Cmnmmtd witded redudedt pnemdlm:@cglm tesmnde materjaluvhatt s rrifidd by silica

s RSP R A e P 85, 8803 b leom

CH,CE) rird 6 h _
Ch Qe 3 hewmes) Dﬁeéf(}%g%%ﬁ&@?f’odﬁgt_ r%rS(e/%{Zf?@a PhyAR (- ML1) detected

d )
'H NMR (409 Mg, EsQ wﬁ«nll@pﬁém@m}ﬁoylﬂda 111, 5.92 (s, 1H), 4.06
0 |da2| ne- 3-car boxyl ate: A
(c 203 R0 oa s AL ANET Po104° chl or o-1 -
nmet hyl - 6- oxo- 1, 6- di hydrqpyarmpilazzl ne- 3-car boxylate (72
ng, 0.35 nmol), 2f|uoro4 nmet hyl t hi oani | i ne (69 ny,
0.44 mmol ), Pd(CAc)2 10 ng 0. 044 mol ), BINAP (40

ng, 0.064 nmol), Qﬂzng, 0. 60 nnDI) in
toluene (1.5 ) S sea under

at nosphere. It was stirr d ﬂor nutes at room
tenperature and then heaV br.~ Bfor 16 hours with

stirring. The reaction mxture was cooled to room

tenperature and dlluted wth EtOAc. The precipitate
5-Bromer-4f (@thremg froghghviens proAmethidxy )l ith¢thalt & oxo-1,6-

was washed with The. organjc | ayer was separat ed

and the aqueous i@ﬁ%&ﬂf&%@%@éﬁth Et OAc. The

[00406]01mbi NSE@p QL0 PRIpardtidY & BT 14-A- ﬂﬁ&o@ﬂ&{yla{}ﬁ%@ﬁl-methvl 6-0x0-1.6-
filtered, concentrated to give the crude materi al

dihydropyidagge-hearbexvdatenyThy fifle sogwound ael meparedh in 61% yield by the

s AR AR PSRV ) I TR e

oxo-1 émmmmrdaahy%c’hﬂ)dxgﬂaié (oo 21@%,/9 B £22Aenmod1, ) &P previously
the desired r oduct . 00398]

descn‘ﬁdéﬁ %Ixamplﬁe]p@%ﬁ ﬁon%&ﬁ‘n@fz oFgaging.(8.0p Al 0.54 ol
[00401)t hi 0) RBSEY | ARpAGtiod of‘ﬁfeh‘wl 5-bromo-4-(4-bromo-2-fluorophenylamino)-1-

methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate: A mixture of methyl 4-(2-

fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate (88 mg, 0.32
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0xo0- N- (2- (vi nyl oxy) et hoxy
- 1~ydropyri dazi ne- 3- car boxam de: To a sol ution of
WOoreaohpi4084 PCT/US2006/019108
4- (2-fl uoro-4-(methylthio)phenyl am no)-1-net hyl - 6- oxo-
mmok) @%NB%@@W& Qéilfﬁ@ﬂ@ aIBMB(g/lI atrel) 28s stjrred for7 2 hours at room

Bl PRSI U B BRI (e . o

organf® ldydr wias ddiedbvierrdlig S(l;/ lﬂlﬂefethrllﬁ) coﬂ’déﬁtrat@& u‘ﬂ;@er reduced pressure to
007/ 044084 [ US2006/,0191 reaction m xture

give %ﬁ Wé% IPB'CGFIS]EE%{ Wash eruf a gel flashealypn fhrwtogrmé/ (100%

CH,{1 I\g‘%@t D8% NL&HULE WCE}JEB%%?&& ‘,ﬁ%%&%ﬁél%%ﬁ agéfeﬁblﬁl column

and diluted w't organi c
chromaiegraphyn(30% Bt@Ae in @H,EL) dv give YSDE, of fai mtxemedqf mgthyl 5-bromo-4-

A BB PSS S b
bromeht(qrabmr:aﬂﬂamg BRI 2 161 6-596- Me b do #k-3.0

afford 30 % of the deS| red product. 00399]
carbog']é‘fe JTh prmmrgtw@nrewbmmed for bromlnatlon To this mlxture was added

DMFA(;I (SZmi YOR Qwvétr {JW]?Q/ l(édl}n%) B%r% n[ol)oorl}ll- {emper e The reaction

mlxturawaﬁkth‘yd:d for Q)GOhdurﬁ aﬂnobmdbﬁhpyﬂatlﬂl@,Z Adgitidneler PAATINES HRs added
sol yti on, of 4- uQr o- 4- ( met hyl t hi o) phenyl am no) -

and the repcfipg | mighpgg oW‘N- %tQTe(d\/for‘iyqu%W‘é}( HBxiours @t goom temperature. The
react191'1 Hﬁ&’tﬁ%ﬁé ﬂﬁﬁécﬁ%tﬁ TR %&‘ 391%&\’3%1 Mter 22)57&8?5?%?%?’@& was

THF (2 nL/2 nL) was aqueou
dried myer Mg_SI)nrr[ﬁite,redL andaqazm:enlsat&b Iundemr@dua&d pbosgare to give the crude
for 1

I e X RTINS AN

CHzClIde ffdrd22dng @ cﬁ‘th@laésﬁ{e& rofut Et OAc (3x), washed
water, drie over , flltered and

[00403}) n c e nﬁfefl’t & undag 2-fiuoeophenlemino)-N-

gcyclo? e title

compdsujld%sl\f&thremm Q%@ield be ﬂleqfrf)wddreﬁddi&ﬂlﬁeazi%&@fnpﬂé”? (step I) using
ire roduct -). Mz 367 (M1) detected

methy] b (0P TOReS-2-Ep s rhiag - Loy -oTo-1 g Biropdazine-3

carboéllﬂ’cé (3gqng,10'|b71 E&l%glﬁ(a@’f %@yc]gé&o%?ggét%% l‘é@ox;ﬁ_ﬁx&& ('\{28 me, 0.23

mmol} M$ MPQI (I-) m/BASBr4890 49} BVhBpstieriy dmwéﬂ f’lHJNMRl(Q(DD MHz,

CDsobﬁﬁ‘m@; VEY S APPSO 13 BB %5 %5 8300, % 1,13 (m, 110,

0.58 (q, 2H), 0.31 (q, 2H).

Example 3

HOV\O,“ oH .
N7 N
feqes
O

4-(2-Fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1 ,0-

dihydropyridazine-3-carboxamide

[00403] Step A: Preparation of N-methylpropionohydrazide: To a solution of
methylhydrazine (27.6 mL, 508 mmol) and catalytic amount of DMAP in CH,Cl, (130 mL)
67




[ 00400] Step A Preparation of nethyl
4- (2-fl uorophenyl am no) - 1- net hyl - 6- oxo-1 6-

waledoyasopyri dazi ne- 3- car boxyl ate: The titl e copr@DURIN06/019108
was prepared in 61%vyield by the procedure as

at 0 Yy aipp @déerdya dekigpn o€ dcétyl E)lamtﬂ €510 frdt, d69Hhpmod)iingCH,Cl, (30 mL).

e <G R SgRad i ermneraey s simed o b hows e white

sohdsmfeﬂe ﬁllt'HrecD aff&dld&ﬁe @ﬂl@a\té W§|chnce@1ﬁr§féﬂhﬂ§gr feﬂugéﬂ?lﬁés%relto give the
-fluoroaniline

Cruderﬁ%}m)lal tP@foamquréteéavys/acwr@ m&l@n@nmffmtw g (48%) of the desired
pmduéf %@"éaﬁ(ffﬂ’ﬁ@{‘%ﬁ% f1 uorophen | anino) -1 -

oxo- 1 ydropyri dazi ne-3-carbox |y ate A
[0040|41 xt ur Steyf BrePilepiratdod 3¢ didthid r?_e@m_ﬁﬂﬂyamﬂﬂmlonvlhvdrazono)malonate

U TR N TC S A AE
(56.1 %H_d J8IfeH il%olubhe3@ 38MRL) whilrdiWked With bR Hq? Ff&’d4 hours.

for 2 hours at room tenperature. The reaction m X
The reggorimixiveaiwes ¢dncent@ied wrldr valsbestpressure toegies the2x)de ﬁﬁh)teﬂal that

d d t d,
was pRHRERG seel A%, Cah eBip P EEAohY Ghghes R i Late E0AC
in hexamésy td affordl3tg @A, wnhefdegﬂecplyroahétl ca gel flash colum

chromat ography (100% CH2C12 to 0.5% MeCOH in CH2Cl12)
[0040pL,| | owetePby Caddi tRushemtien | jofa efhyl f Uaidraxyt Lifdimethyl- 6-oxo 1,6-

dihy i A0 201 EB%Solhﬁ%lCH?%lﬁM%’ B7%8nP0 "B Snol, 1 M
solutlQIQ i D) GpTB1 L)) ~15 RS acicd scsoluifonc NEQP T2 ety

3- b | d
provichy BREEHS ORI B0 Ploh d BHRg DR T (L ek hhe gesokingmixiure
was slo@dﬁbd&ﬁﬂécpﬂ)yuod’@zéﬂlﬁst?rredcf@f *P‘Bxﬁﬁo t 44 B[S "fﬂextte%tﬁ)n%&ture was

re-submtted for brom nation is mxture
quenchgfiedth DA% aqueusiHCE ehd dwvbdbywthlB@a‘(eE9 T r@su%g’ﬂffﬁkﬁlre was

t 0 a The.reaction s.stirred
extrafy P EIG EPR M omp B BRGtRbrs Ra voeBrd Pubsvar. i over
MgSO}lBﬁitM@@ and defcentiadiunder aGdeld PResThrs ith bR WRS cﬁfdb rn'ieﬁa‘lal that was

or additional 20 hours at roomtenperature.

purlﬁqdehmﬂéw ael lashe coluny chigmagparantyy €000 hamnewat@hé@% EtOAc in
o/ Yer was dried over
hexan{%gcﬁf’f@%igst e‘(f?gédl,/")an hég%%%g%% Cl?lled under reduced

[00406]r essuSept ngu ve Phepagitivle ofratehylal 4tdh@drowa§-dﬁh'efthffll-@gxo 1.6-

b s lic flash coI umm chr.onmat ogr aphy (30% E
dihydr: ar ggxwﬁe @@zpﬂ}ylo -hy o xpesi- d@@{ethyl 6-0x0-1,6-
h {
di ydrﬁﬁgijdé‘iine 3- Qﬁﬂ@%]oatng (g @? %u gf{)z%ﬁ o@t %1%11?]@613'\{_9 mL) was heated for 16

hours QTC§/5: PGp rP(Q@lls e iemgvedlundet l‘qdueé:‘d pnessuie Then the crude material was
dro zi ne- 3- car box e t|t| conp
auencfEVY R0 TR 50 G T e g b e OB PRURHCOs (pH

~6 to I791 aﬁdaﬂﬂﬂa@ted- vﬁﬁi BEOAL (9%). NThe Bidbded organlc la%f%rs were drled over
- br onp- 4- (4- br ono- 2- f1 uor ophenyl anm no)™- 1 X0

MgS 04:1ﬁ1@I th AYd FoRspRirelad indsr zedusad prssgirategive lhmg’ude) nﬁWeftlal that was
piieB ) Sy SRR SO H A1 2 B0 o
in hexqms)tteralﬁﬁ)rdjhﬂégt(%%) bFthbIMBsifediGRodddz, CD3CD) 6 7. 38

31 (dd,, 1 7.05 gt 3.82 (s, 3H),
[0040 65 ( p gz,) pargti 1 4g(. -(mgthylthidphgnylamino)-1.5-
dimethgri'-%-oxo 1 6-dihydropyridazine-3-carboxylate: The title compound was prepared in

81% yield by the procedure described in Example 1 (step H) using ethyl 4-chloro-1,5-
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Exanple 3 HHO-~-O NOHF NN-1 1 1is O
4- (2- Fl uor o- 4- (et hyl t hi o) phenyl am no)-N-(2-h dy rox
we@2a0hox4p84 1 5- di et hyl - 6- oxo-1 6- PCT/US2006/019108
di hydr opyr| dazi ne- 3- car boxam de [00403] Step A
dimethybbraxatli @ dﬂUﬂrqnynémm praposylohyalilanigle. 1 Tanmol) and 2-fluoro-4-

azine (27.6 m., 508 nmmol) and
methﬁg‘lt‘gaf“? s gl hRe | nC ctpcis (130 nl) 67 Yo
[00408p07/ 0@%}3‘34FPCT/ MSB&Q‘%@18ﬂ03—@ﬂu@r@%ﬂ@%ﬂ%&nvlammo)-N (2-

sol tiqn of acet I ch orlde (15 ., 169 ol ) T h
2D £ 1badihyg itk #QOX Y -Aio to The title

compE)O L2 @gerﬂa?e%luﬁezé??ﬁe 151? f(ﬁ s)t ﬁ% lfe Prrc])? uc{uéeil\g%scrlg\hd In Example 1

(stepschamdd} ngihg athyh eﬂe@-ﬁmﬂume(dn@hﬁﬂﬁ@pbeﬂy@@mpl shdEimetyl@eox0-1,6-
dih drmterl al hat vva%é ur%l ed by vacuumdistillation to
thydanypidazine- sca@bO(XX )%J 620 ¢ Hee.deQilf ednmplodaed (@42a@ybxy-cthyl)-

hydroﬁyla&lﬂé(wmngpb43 [19&694]M§t4§1§§1§g E’W@é‘f %M' @oﬁleq?%ctgd eHhNMR (400

ona e

lﬁﬁrret S ro ionylhydraz
MHz,N¢ h]HW 5r1@|r(dd;,nl<}h)yatﬂéz(?@te11{)1687$t gH),]BS&l?)a Eﬁpl3)’|79m;d3H) 3.74 (1,
ate 56 m., 368 nmmD i n tol uene
2H), {jlf/e% ?%I kl\%zpfméﬁ ‘'uxed with a Dean-Stark trap for 4
[00409pur S. Th&'ffellbﬁﬂﬁgt tRpdndS WeBe PWRspafcANGE Mt ﬁmédtﬁeda%fdescnbed in

uced Bressure to &ve the Crude material that

Examﬁﬁrli {steriDiyping ethyhd4 ﬂuprca%rn@thb/mﬁn)rdmﬂmmgﬂawynethyl 6-0x0-

exa to afford
LIRS ol Rom b add Wb Blbre T O B e cp
Preparation of ethyl 4- hEﬁkhﬁpLé—d 5-di net hvl - 6- oxo- 16-
di h dro yridazi ne-3-carboxylate: To a solution of
Li HVDS (0.78 i, 0.78_ml .ol M solution in THF) in
THE (1 nL) at -78Yg wa¥ addedya gol ution of diethyl
2-(2-nmet hyl -2- propi onyIN [ ai mal onate (50 ny,
0.19 nmol) in THE (1 mL.): The r ting mxture was
slowy warnmed to -40 C ir & 1.5 hours at
-40 C. The reaction m xture was quenched with 10%
clueous HC and di | ut ed vvlth wat er . The resul ting
N-(Cpi¢lopiopglmetkoxyosdtRaftuc H g i
organi c | ayers mgre ., dried over
MySO4, filtered, ; er reduced

[0041@ essuMs AGGJI(*OemIzh.B)ICPuﬁz dgﬁ?%ﬁ; fflcl) NMg\th (fo?iMH&u D088 5 7.09

|
(@4, 1 B0 666 418000361 ey 3T SHB T 08, D0 4745, 3, 1675 (5, 3HD)
1.16 (2 119§, ol Rnl &%) 691 PLOSHS -

Example 5

4-(2-Fluoro-4-( methvlthio)phenvlammo)-N-( 2-methoxyethoxy)-1,5-dimethyl-6-0x0-1.6-

K1

dihydropyridazine-3-carboxamide
[00411] MS APCI (-) m/z 395 (M-1) detected; 'H NMR (400 MHz, CD;0D) & 7.10
(dd, 1H), 7.03 (d, 1H), 6.87 (t, 1H), 4.05 (1, 2H), 3.78 (s, 3H), 3.64 (t, 2H), 3.37 (s, 3H), 2.47
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[00406] Step D. Preparation of ethyl
4- chl or o- 15- di net hvl - 6- oxo- 16-
\N@BMWMWm&yridazine 3-carboxyl ate: A m xture of P€r/Ng1006/019108
ydr oxy-1, 5-di net hyl - 6- oxo-1, 6-
(S3ﬁﬁaﬁJ&K& ) dazi ne- 3- carboxylate (1.85 g, 8.72 mmol)
and POC13 (9 nL) was hea&g% i 616 hours at 85 C.
PCC13 was renoved under e pressure. Then the
crude material was quenched with ice-water. The
m xture was neutrali ®h sagurated aqueous NaHCO3
(pH -6 to 7) and extrac edHMt‘ Et OAc (3x). The
combi ned organic IayerN e grired over MyS04,
filtered, and concentr. educed pressure to
gi ve the crude material {hat wad Purified by silica
gel flash colum chronat@graphy (100% hexanes to 5to

t e desi T 6o prod JC o0
et hyl 4-(2- fIuor@mgxwmanﬂamthamﬂhﬁamkﬁn1no -1 5-

s S L0 Ay S8 0710

9, DOROE SR g L SRS i 8 v e g

di met hyl - 6- oxo- 1, 6- di hydEspmpledazi ne- 3- car boxyl at (500
ng, 2.17 nmol) and 2- quoq_p 4- methylthioaniline (375
ng, 2.38 mmol). [G@O08K Shep & Preparation of
4(2f|uoro4(rreth|th|% hé&nvipam Hio - N-( 2-
hhydr oxyet hoxy) -1 5-di net Rei~6-"6 6-di h
dr opyri dazi ne- 3- car boxam ﬂle The t conpound was
prepared in 78%yield (27Stgps @ procedures
s and J) using ethyl
-1, 5-di net hyl - 6-
; - 3 QI HG FOFSERG; ﬂé digrpthyd-6-axot h6-
wnol) and C)(2 Y, RE Ian1ne (44 ny,
0.43 mmol ). M AH & n&zﬂ% 2 f&etected "H NMR
[00413J400 Htep, A:CEB(DDYatiSn Z)f Hohy(daaky- lB‘DdJmEﬂIQBMOﬁGd drtﬁhvdﬁ)tﬁﬁdazme-

3-carb§2§<g%cle';®id' é‘ﬁ?ags tt’a;o&{%tfé@ég %’%bﬂ’g{% ‘31—%@713 |MV§O|1~}§IOH in THF) in
THF qaaooumpjs merersprﬁpamg byatdea p&e&%@ﬂf %fﬁsdlé’tﬁ%ft-??-%ethyl-z-

in anple 1 ( steE using eth
proplonyl(hzdlfaizam)mabnewe&z $#0teh |86)8§hmn91) aommm)i Hy, the d:rmm;el deSeribed in

En S Gl YT B B 0

over INeour tand Btifked Br 1.5 hours at -40 °C. To the -40 °C reaction mixture was added

water (500 mL). The reaction mixture was warmed to room temperature and stirred for 3
hours. The reaction mixture was concentrated under reduced pressure to remove the THF.
The resulting aqueous mixture was quenched with 6 N aqueous HCl at 0 °C, and acidified to
pH 1 to 2. The resulting mixture was stirred for 16 hours at room temperature. The
precipitates were filtered off and triturated with CH,Cl, to afford 7.21 g (47%) of the desired
product. The filtrate was extracted with EtOAc (3x). The combined organic layers were
washed with water, dried over MgSO., filtered, and concentrated under reduced pressure to
give the crude material that was triturated with CH,Cl, to afford 3.56 g (23%) of additional

desired product. The aqueous layer was extracted again with EtOAc (3x). The combined
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0 N-(Cycl opropyl net hoxy) - 4- (2-f1 uoro-4- (net hyl t hi o
henyl am no) - 15- di net hvl - 6- oxo- 16- di hydr opyri dazi ne-3
WO ca@riootoddri de [ 00410] MS APClI (-) mfz 391 (M 1pCT/US2006/019108
detected; 'H NMR (400 MHz, CD3OD) 8 7.09 (dd, 1H),
organic pzers dﬁere aphedswel water, 41'—1&4 0BrMgfOy, fBidred, and Zbonjcr:é,ntrated under

reduc%ﬁli#)reﬁ%ré Z% %@rf ﬁm%mgg%j%ﬁw% trlpfrfltél w1th1@-l‘ RF 2¢p piford 1.32 ¢

(9%) NfNd@itiodal( Bestrbdi pratiudt. ( Betdml 6ﬂ"'120()9 g (79%) of the desired product was
%nvl am no) - N- (2- met hox eet hoxy) -1 5-di et hvl - 6- oxo-1
obtaingd. g hyd" ropyri dazi ne- 3-car boxam de [00411] M5 APCI

(o04141) " 15, Ehbchlan A Bfloro- I MUERAHO NS 6, Sp 80y Rdasine-3-

carbomf]gc ag8id78 AsmisHre & @hyftox QPB-deretByl d§-§x0-3 F@-dlh?dréﬁyrldazme 3-

carbO)@a’c acgﬁg&gj ngg,ép é'rrfng)r Eéqscégam v 911%)151349 vyaz |heatg?1 for 24 hou(rs at 85 °C.
POClAwhZretoved ander ¢8Ry He@étﬁ’é p@ﬁ@cﬂuﬂ%@rlawg&gﬁ}{edlmc}h ice. The

5-di net hyl - 6- oxo-1 6- hydr opyr | dazi ne- oxam
reactiqmp @yztpre Vs Aftigled (foy lnhzursalro(om Iemmbedtect edftet Heﬂhlbzﬂng solids by

ﬁltrat1%>?iz Qxi We%?%g%waé@xjﬁaggg évf@as 7(39(3 &g r'ﬁ%g;qg organic layers
were driddover, M@S0,, Bkardd] end coftdife® N6 Fedul"?!:d Dressure to give. The
recovered material was combined with the solids previously isolated and triturated with ether
to afford 577 mg (60%) of the desired product.

[00415] Step C: Preparation of 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-0x0-

1.6-dihydropyridazine-3-carboxylic acid: To a suspension of 4-chloro-1,5-dimethyl-6-oxo-

1,6-dihydropyridazine-3-carboxylic acid (200 mg, 0.99 mmol) and 2-fluoro-4-iodoaniline
(478 mg, 1.97 mmol) in THF (6.5 mL) at -78 °C was slowly added a solution of LiHMDS
(3.00 mL, 3.00 mmol, 1 M solution in THF). After complete addition, the resulting mixture
was slowly warmed to room temperature and stirred for 4 hours. The reaction mixture was
quenched with 6 N aqueous HCI (8 mL) at 0 °C, warmed to room temperature, and stirred for
1.5 hours. The precipitates were filtered, washed with water and ether, and triturated with
ether to afford 158 mg (38%) of the desired product.

[00416] Step D: Preparation of 4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-

1,5-dimethyl-6-ox0-1,6-dihydropyridazine-3-carboxamide: To a suspension of 4-(2-fluoro-4-

iodophenylamino)-l,5-dimethy1—6-oxo-1,6—dihydropyridazine-3-carboxylic acid (41 mg, 0.10
mmol) and HOBt (28 mg, 0.21 mmol) in DMF (1.5 mL) was added EDCI (40 mg, 0.21
mmol) at room temperature. The resulting mixture was stirred for 1.5 hours. 0-(2-Vinyloxy-
ethyl)-hydroxylamine (21 mg, 0.20 mmol) and TEA (0.030 mL, 0.22 mmol) was added to the
activated ester at room temperature. After stirring for 1.5 hours, the reaction mixture was
diluted with EtOAc and washed with saturated aqueous NH,Cl, brine, saturated aqueous
NaHCOj (2x), and brine. The organic layer was separated, dried over MgSO0,, filtered, and
concentrated under reduced pressure to give 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-

0x0-N-(2-(vinyloxy)ethoxy)-1,6-dihydropyridazine-3-carboxamide that was used directly
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N N O 4-(2-Fluoro-4-iodophen | am no)-N-(2-hydrox
et hoxy) -1 5-di net hyl - 6- oxo-1 6-
walkdvydapyri dazi ne- 3- car boxam de [00413] Step BCT/US2006/019108
.. Preparation of 4-hydroxy-1 5-dinethyl-6-o0xo-1
withagit diymthed porificstitey i tile cempaonngl Was piepated By the pedcathire previously
Li 3 331 mmol , 1 M. soJution ipn. THF) i .
descriﬁfle {@ﬁ%{ﬁe z]a\lt rpﬁs%é B8 Al egrude s%&ih}“em' —Jfodgp%qrwgqmmo)-l,&
dimethy(-8-ox8 N2 -(Anylpk PRitRAY)- DY ARZRAMMRLRABA & bAhnt@e I(40% yield
the procedyre described in

82.86 mml) prepared b
over s iorg D13 SHCT (B mrAOHH D1trtontsd: TERSMIGGIONIB, CD:OD) 5 7.52

' I - ver. r
(ad, IR T4 80.8D. GERN NS R0, 39, 2.5 0 S7ade LA o)
[00417i xt ur heafoliadder] compbrids(FO@ piepared s ttRAi0CEIIres as previously
roomtenperature and stirred for

I xture was war ned t ! _ )
descriped %EF@%H\Q%WB%&W@rP>rHSngP%amgpre%%@@hﬂ@smnéldlydm@&amme. In
somel BSHERE, PIESS WeBrdiQtioR"BYE ridyehe Hauired e ujd ;

ac1peous m xt ur gsf/vas 1quenécllﬁe vvlbet Eg:qéurﬁa-'aqyé%éséwgcg{oné can be
accongplishedibpngtpndard &itbratore mpéthdds o 2. The resul ting nixture

was stirred for 16 hours_ at rrognerrperature. The

precipitates were filter B¥BPle$nd triturated with

CH2C12 to afford 7.21 g (4% q>,0f the desired product.

The filtrate MSIM_ | Et QAc (3x). The

combi ned organic ayeps were vvf{t,h with water, dried

over MgSH4, filtered, "and ol ated under reduced

pressure to give the crudg eri hat was

triturated with CH2C12 to afford 3.56 d (23% of
addi tional desired product .OThe aqueous | ayer was

-6-0x0-1,6-

washed with wat eg'Lydrdpeddani3amfiel tered, and
o0a1fEer T M€ A G 491 (Ml et o Bob ko c-0D) 5 7.52
dd. 1) 32 ( Nt | ' r f
O e (T Sy (T 1%, LR S50 0, R0 58 m. 2

of 'the desire

1.77 (5.38814] Step B: Preparation of 4-chloro-1
5-di net hyl - 6- oxo-1 6-di hydr opyri dazi ne-3- carboxylic
acid: A mixture of hﬁ‘xam&h
4- hydr oxy- 1, 5- di net hyl -- oxo- 1, 6- di hydr opyri dazi ne- 3-
carboxylic acid (87&@@,‘ 076 mpol ) and POC13 (4.5 nl)
was heated for 24 hours at 8}% C| POC13 was renoved
under reduced pressure.N mat eri al was
guenched with ice. The/;ljre cti i Xture was stirred
for 1 hour at room tenpeffature. “Aftler renoving solids
by filtration, the aqueBus filtrate was extracted

OR | _Et: - Ther conhi peds: i layers.. re .. .

Ol eyl D SR SR S bR P LR b Bridarine o
reduced pressure to gi vearbdbtwnidé ecovered material was

onbi i he, sqal. i revious|y_ isol ated and
004101 M8 WBER A0S, S8 (315 USR8 iR @66 Mtz cD,0D) 5 7.52
(dd, 1H), 7.4 (d, 1H), 6.63 (t, 1H), 3.79 (s, 3H), 3.75 (s, 3H), 1.77 (s, 3H).
Example 10
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to afford 577 ng (60% of the desired product. [00415]
Step C. Preparation of

W@ 2(02/084080r 0- 4- i odophenyl am no) -1 5-di net hyl - 6PORUS2006/019108
1, 6-di hvdropyri dazi ne-3-carboxylic acid: To a
suspensi on of 4-chloro-1,3-dijret hyl - 6- oxo-
1, 6-di hydr opyri dazt ot liEF acid (200 ng, 0.99
mml)and2f|uoro4|odoa'llﬁ 478 ng, 1.97 mol)
in THE (6.5 nL) at -78 C'Vvaslslo added a sol ution
of LiHVDS (3.00 mL, 3.QON lution in THF).
After conplete addition, t resulting mxture was
slowy warned to roomtenperature and stirred for 4
Xig Gy eloprobelmictieady) @n 2niludrol4e oWeishen Ad@NI) 8105 -Winkdth i -BNoxo-1.6-

aqueous HA (8 nL) at 0 C, warned to room tenperature,
and stirred for dhygdropyridazinerBwarhoxamisiet at es wer e

osai | 7 85 ARyt 1 VLS £ ISV EER AL ) 7.5

(dd, IH»: ?dé;ﬁ}i 11064243, le)ﬁhﬂDl(s BHQ,p?;aV(?(d gﬂaof 78 (s, %H) 1.15 (m, 1H), 0.57
0-4-iodo hen | am no 2 roxyet hoxyZz
(q,2H)103%é ’r@ﬁﬁ - 6- 0x0- 1, 6-di hvdr opyri dazi ne- 3- car boxam de
To a suspension of 4-(24i{uan01f- 1 odophenyl am no) -
1, 5-di net hyl - 6- oxo- 1, 6- di hydr opyri dazi ne- 3-car boxylic
acid (41 ny, 0.10H mml) nd HOBt (28 ng, 0.21 nmol)

in DVE (1.5 nl) wea~addec (4G my, 0.21 rmmol) at
roomtenperature. The resu/inﬂ Jxture was stirred
for 1.5 hours. 0-(2-Vinyl®bxyj et - hydr oxyl ami ne (21
ng, 0.20 mmol) and TEA (N M~ & 22 mol) was added

to the activated ester at roomtenperature. After
stirring for 1.5 hours, the reaction m xture was
414(4ﬂr@dow;ﬂﬁm&b}@ﬁmaﬁﬁdowasb&ﬂdth/bthsﬂst)ur,&tdﬁﬂetﬁqp@@s@-1,6-
NHACLl, brine, saturat ed .aqueous Na B8 (2x), and
brine. The or ganfeYyep dagine-Teahpxamide dried over

[00421\@504 S{e A epfe\ﬂ}araﬁ&q of gféﬂﬁf? Qt(ﬁ %@[Hvlﬂ{)(ﬂ%or{o%ggﬁ%gte To a solution

pressure to
of dlethyl( ptdthalonage 495 oddp emyl) amEt(O])I-(&O(Em(HJ) 2 LIByghech-flask equlpped with

h ]8 ii VI ny on etGox drop ri dazi ne-3-ca
ermcbcg}@l& ali B}&fl 53;1rre17 @Mqﬁﬂb@h (32 mL, 600
mmolméﬂﬁg&ﬁﬁﬁ%gé&ﬁ te¥YpERARKE, f"[‘!ktljé%tloﬁ%i{tﬁl‘é%é ORarndd¥to 60 °C

title conpound was prepared by the procedure
(interngl tspmpeuaspsg, hgated rhyb@dleatmmn@d:)earm §tsrahal)6 heursg The reaction

r.ude f do hen
mlxtm‘é.\yg oﬁ]édgtoo%(%%{\@e(nﬂae(a P gi %née H Vi%;l’jlé-]it 6Tlaﬁ H%P%Wﬁﬁue was
concerazitgdeurdice wdnoe’chpieﬁl@lré ‘ﬂ@gwlﬂltﬁé Erude vieterial@lon g%ﬁﬁ solMSprecipitates
M 1) detected; 'H NMR (4

that W@m@edéy-/ﬂ sg,lzca ge(y Hlug . hexanes: Qt@Acipq) aff@rd@:; g &74‘%§|)H)f the desired
produc% 98 (t, 2H), 3.80 (s, 3H) 3.74 (t, 2H), 1.78 (s,

. [00417] The foll ow ng conpounds were prepared by
[00422t] he prSicIerB:lr @senasagpneaf chethﬂyZ (ﬁmﬁvlb&;ﬁkobmnﬁhadﬁlz@&imalonate

Toa s gfﬁc Eh}a}}y §izgg ﬂ‘g’z%g{}gg U 1Inr']1“eI—?F ?lnL) at 0 °C was

added EﬁM@%QﬂLSSWmW% Bg ah %@lHitl’bﬁq’unn-léﬁ] over Qfﬁﬁfﬂ%tﬁézt TR0Seaction

can be acconplished by standard li1terature ne
mlxtur%qﬁpéreg foyr5 minutes at 0 °C. Propionyl chloride (51.6 mL, 593 mmol) was

added in one portion). The resulting mixture was warmed to room temperature and stirred for
20 hours. The reaction mixture was quenched with saturated aqueous NH,CI (85 mL) and

water (85 mL). The reaction mixture was concentrated under reduced pressure and additional
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HO-'"-~~ONOHF CHNN _
(R -N- (2, 3-Di hydroxypr opoxy) -4-(2-fl uoro-4-iodo
whewyloatesho) - 1 5-di met hyl - 6-oxo-1 6 PCT/US2006/019108
di hydr opyri dazi ne- 3- car boxani de [00418] M5 APCI (-)
watern(ﬁﬁg 29) Vag added e tThe tregitingH-miNuRe (MBGxiatzted GRAOE0 A B 5250 mL).

The &ffhingd bregfic Vydriprepd Wagiy igh s ajeotis NACGR(2 x 250 mi)
followdd) by BrimeR80 L)1 dried dVePMgST, ﬁINereHh gl)l(c)ll _cgncentrated under reduced

4- (2- Fl uor o- 4-i odophenyl am no) - N- net . o
pressere dp igiyhy 12 8- G850 10f6theicrydgr mrpgudt dbati was @sedodirdoty anmittenext step

: (-) mz 431 (M 1) detected; 1H NWR
Wltho%g%‘w&%g&) S 7.52 (dd, 1H), 7.44 (d. 1H), 6.63
[00423] , 1H)Step3C7 Prépmaratiid) of Bhydrok -1, metllyl-6%0x051 .6Hilyvdronyridazine-
72 WO 200Q7/.044084 PCT/ US2

3-carQEXg§ap[!1g_a§iQ:1%‘q:a spjutipn of LIHMDS (331 mL, 331 mmol, 1 M solution in THF) in

THF N-@$yc! MLROPX'J el ROXy(: - 43&%‘ gA&agao- &1 QHORAE MR ethyl-2-
1 5-dinethyl -6-o0x0-1 6- di y
propienyByidrazant sl Srata (2 o¥0agriSaS6[MMADh THY APGHLY, - The'egulAsl mixture

was sﬁ)%]}”v?glﬁéf %&%ﬂfg of_\llegl %8{4 {t)n% si'vlj_lnﬁlze:d fgngglz)@glgs %i:ﬁso’l"%_( %g the reaction
mixtufdjw’as? lidedlwdi8r (500 BH) at %@?.%hﬁ%%g@ﬁ()g%&?%e (V%S withted to room
tempe?aitl?rg aSn% sti%r@d'for 3ahrz>?1|rse. %he reaction mixture was concentrated under reduced
pressure, quenched with 6 N aqueous HCI at 0 °C, and acidified to pH 1 to 2. The resulting
mixture was stirred for 16 hours at room temperature. The precipitates were filtered off and
triturated with CH,Cl, to afford 7.21 g (47%) of the desired product. The filtrate was
extracted with EtOAc (3x). The combined organic layers were washed with water, dried over
MgSO0s, filtered, and concentrated under reduced pressure to give the crude material that was
triturated with CH,Cl, to afford additional 3.56 g (23%) of the desired product. The aqueous
layer was extracted again with EtOAc (3x). The combined organic layers were washed with
water, dried over MgSOs,, filtered, and concentrated under reduced pressure to give the crude
material that was triturated with CH,Cl, to afford additional 1.32 g (9%) of the desired
product. A total of 12.09 g (79%) of the desired product was obtained.

[00424] Step D: Preparation of 4-chloro-1.5-dimethyl-6-0x0-1.6-dihydropyridazine-3-

carboxylic acid: A mixture of 4-hydroxy-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-
carboxylic acid (35.4 g, 192 mmol), catalytic amount of DMF (3 drop), and POCl; ( 178 mL,
1.92 mol) was heated for 2 days at 90 °C, and then the POCI; was removed under reduced

pressure. The crude material was quenched with ice, and the reaction mixture was stirred for
2 hours at room temperature. The precipitates formed out of the solution was filtered off and
washed with ether. The precipitates collected were triturated with ether to afford 117 g
(30%) of the desired product. The filtrate was extracted with EtOAc (2x). The combined
organic layers were dried over MgSO,, filtered, and concentrated under reduced pressure to
give the crude product that was triturated with ether and dried under reduced pressure to
afford additional 9.56 g (24%) of the desired product. A total of 21.29 g (55%) of the desired
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NN I' I ~Br O
4- (4- Brono- 2-f| uor ophenyl am no) - N- (2- hydr oxyet hoxy) - 1
WG 2@ 0et0BY | - 6- 0Xx0-1 6- di hydropyri dazi ne- 3- car PORER100€019108
[00421] Step A: Preparation of diethyl
PNXth%@ﬁW@@$W¢hydrazono)nalonate To a sol ution of

[0042?5et hy'Stegae% FRrAPRIoR dr 2 aShroRy enylamifytese) 5 Wethyl-6-
ox0-116-diayd mmﬁmmamomrdmm CBb a%lluﬁbl%m \b?o%nété%ﬂ)roamhne (22.6
2m_ 600 in one portion at room
g 11& @WE} %(161&1@1/9 éfac718| anﬁ slowilveadded awelutien of BilRIDS (174 mL,
heat.in o
17 sk MSSSSERETAI s ASOUA N HECHGNS (BT GRpci . T

this mixgureowan &‘ddnqb drchiaro-d , Bdithesliyl¥6-exb- D%&tllﬂycﬂbﬁyrldgﬁﬁe d3 carboxylic acid
reduce

trated under
(11.0 Ere 8 {H‘?Igo iy .“s%EdphZ?s ﬁgie?qﬁﬁaéwrhml%ﬁgawl@wlywawd to room
tempeﬁt[t@ﬁé' Aidt s'ﬂr%%l fok At hRS P tdakfch Q\)és %heﬁaangeémcﬁhgcg with 10%
(3:2 hexanes: EtOAc) to afford 81 f th
aqueode EiG1 850 prigaridk °CJ M thiy m&ten: ‘Bas Ehlc&rlawaxt:r Oro0ahL), Et_(l_)Ac (350
mL), aq‘ldel;rp'}étq\i Iéf rrg% h]}él i pro l dr 2 ono nngle(lolg%gt@re an(c)l stirred

a so
for 3O4ﬁ141ume|Dheldiigdﬁh'dEla§fér Whs %pa&téa M@Sthe ﬁgﬂﬁda 'e%&%% extracted

an addition funnel over 45
with é}bé\cr@a?&?% ﬁﬂUm Theygambiped erganicdeydrs rwemsdmchqwsMgsog filtered,

nL.. 593
n o 08 AN 4 0 B SR 5, et i
ether Gﬁabzriﬁlltwcrb evashed evithnethat and dﬁiecﬁ @hder2@dM@Urressiiteto afford 14.51 g

xt.ure was quenched with saturated aqueous
US%WEI%& %‘{n u‘iind water (85 nL). The reaction mxture

[00426)2S Cosne 'Iﬁtfl%ﬁé}aﬁ&iﬂﬁ‘ﬂ(@-u sl B, 188 512008l cthyl-6-
696 WO 2007/ 044084 PCI/USZ0067/ 0191

0x0-Ny(@ < viag e ethihe)-d dadihy dnogyridaziner 2 cavbexanite: aCbeaCbu‘ﬂpdnblon of 4-(4-

I
bromoi Bl B e ot e ER oRemeca i Bopymdistine y carbosylic
acid (14031 gweec onntvlj aed 12BA (MLD1 gdRi 8 rIUEH VIR (165 mL) was added

flltered and concentrated under reduced pressure’t
EDCI 52 8,134 mgpd) atgpomiemperatiee. pTbel msultnng auixtvts vas stirred for 1.5

hours. SE): a}/lb%}ﬁ%&?l&ﬁ%ﬁf@fﬁ%ﬁ?ne @ M;%E_(tp ttgﬁlr &f and TEA (11.36 mL,

81.48 mntql)j mxpddecsmdtheeadnyhteae@oeﬁaﬁ réonsl ltaupls"ranyd | Adet @ﬁmng for 1.5

f Li HVDS
hours, g%ﬁ%ﬁ%ﬁ? ni&m?é 3?% ‘i-{ gﬁgci Sﬁ’i\%hllﬂlfi;gg% %HCFH:@qu@oélth_;atmated?&ueous

NI USO8 6y g o,
dried omaE M wifilterddh eande somdentrgtedi vaidar eedmeds pBdsoiveytonaivaeltle crude

st d. f 1.5 hours at -40
productfhai-36 el ik Wﬁﬁo%ﬂ%?ﬁ’é’lu\%@ga ifthded wat er (500 i)
[00427pt - 4AGtdp The r @aepr@bnT ¥ UUGANRSMWB B obRery B3 huteso)-N-(2-

hvdroxvethoxv)—l,5-dimethvl-6-oxo-1,6-dihvdropvridazine-3—carboxamide: A mixture of 4-

(4-bromo-2-fluorophenylaminuteso)-1,5 -dimethyl-6-ox0-N-(2-(vinyloxy)ethoxy)-1,6-

dihydropyridazine-3-carboxamide (17.98 g, 40.75 mmol) and 6 N aqueous HCI (13.58 mL,
81.50 mmol) in EtOH/THF (50 mL/50 mL) was stirred for 3 hours at room temperature. The
reaction mixture was concentrated under reduced pressure and diluted with water (50 mL).

The resulting mixture was extracted with EtOAc (2x). The combined organic layers were
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tenperature and stirred for 3 hours. The reaction
m xture was concentrated under reduced pressure,
wQeo@iohees Wi th 6 N agueous HO at 0 C, and aciPCT/USI06/019108
pH 1 to 2. The resulting mxture was stirred for 16
dried heyier MabOr.ofHerednpet abureatrafth auper ceductdiRassuer ® give the crude

mate AR SoieEDY cilico seb MR oo gbrmeieganton AP EheHh 10 2.5%
MeOHEXhIGHARY twiafBrd=d PG (8% for N@@ s&ﬁg‘%mﬁ@' %%ﬁl%?'f);l-&ddc?g\% APCI (1)

e washed with water, qu ed over

wer e
iz 435 6 GNEAnPr Rbtiin) arteatsc AU (#06MdUSeCDSOR) 56 e, 1H), 727

(6 139 (I 42 0p, 388%5, 1943 SPhel 6 JBY pr oduct.

[004Z8he aqMSUEPCI @Y oz WaS 45t ML BY padain deietRd B}@NMR (400 MHz,
rs were washed

i_ned organic | aye
oDs i 738 .o o g o651 6.2 (1 Kiloch 95102 B rioihts SHO.74 (. 21D,
1.77 4eigy reduced pressure to give the crude materi al
that” was triturated with CH2A 2 to afford additional
1.32 g (9% of the desi Exchmpledfuct. A total of 12.09
g (79% of the desired prQduct was obtai ned. [00424]

Step D Preparatino\gt\ hl @y 0o-1 5-di net hyI 6- oxo-1
6- di hydr opyr| dazi ne @arb xy|.|| c FaC| d: A mxture of

4- hydr oxy- 1, 5- dlnethyl- ydropyrlda2|ne 3-
car boxylic aci d (35.4 92| mm cat al yti c anmount
of DMF (3 drop), and PO@i Bl.- 92 nol) was

heated for 2 days at 90 C, snd then the POC13 was

renoved under reduced pressure. The crude materi al
(S)pfte-Bramme-Relliuonpplienylaminad (2 hedommproposy i, Slim eyl 0xo-1,6-

stirred for 2 h m t enperature. The’
preci pitates for%@%@@%ﬁ‘mgﬁ%@%@@ﬁ was filtered

[00429) f anMS APETi&d) mizt4n7eupenM-Ther ?ﬁt%%h)pdiét@dt&ﬁ IFpNgvﬁ@t(@@b MHz,

r.e i.tur with ether to af (30
cps0fa %%i@éﬁ{a J20, Tt 679 @ Bt 2085 R G410 £, 3.50 (s,
3H). 3Et 0 organic |layers were dried
) 0\/28@!\/{;}?8}78@% TBBQ& )concentrat ed under reduced
pressure to give the cExdmppe IBluct that was
triturated with et heroan dri ed under reduced pressure
to afford additionat” (R49% of the desired
product. A total of 21._R9 '
WO 2007/ 044084 PCT/ USZ006f 01¥108) product was
obt ai ned. [00425] St : eparat i on of
4- (4-brono- 2-fl uor ophenyl am nut eséa)'- 1 5-dinmethyl 6
oxo- |, 6-di hydr opyri dazite-3-carboxylic acid: To a
Mamllﬂ-M%roﬂlfo 21106 RFRerd/1drhiHe -
mol ) in THE (16%1%1at _g@%@d\l{ﬂggﬁéﬁﬁﬁl ggléheyhil(g”mdm”
sol ution of Li HVDS (174camboxylatg4 mol, 1 M sol ution |n

[00430]—';? T S-IE%F ASS r&;};é&%%cﬂ? % ug eg Wa%gsig,sgtxlorlrg g.th%I‘O-DVI‘ICP ine-3- carboxvhc

acid: 4- GhChioe-b; d&odll @catﬁwto-ﬁy@qﬁe 3vc‘§rB|d))b<9H@r %EMV: Glggl rjﬁeﬁar&ﬁ from
as a soll at

d“’hlor?nm?ﬁ%‘ @c@ Qﬂwg n4 3(? m@lm/éédrsqhé\npgprd\mg e dha proceshmme descrlbed in

i t
Us. pheames auneand sk § 00 600 Syl Tigadgect o0 s

[004313“ o (Stepcht hl&_emrzL e)fvvaechaﬂddelmmt/l% okd906-aihydro-pyridine-3-

(35 (50 The reaction
carboxhEHid ol T B BORIOE R BRlgredoae: 1od-Hipp dip-pyridine3-
carboxylic acid (0.644 g, 3.71 mmol) in DMF (20 mL) was added lithium hydride (95%,
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for 30 mnutes. The organic | ayer was separated and
the aci di c aqueous | ayer was extracted wth EtOQAc (2
W&2(810(D440&4) The conbi ned organic | ayers were dPCEUSINGE019108
filtered, and concentrated under reduced
0. 078pg e%%& panalp angd the repticorméureetas stizkd tfbna40 wasutes under No. Methyl

B e
an add#iondl 45 minGeY) ThE rédefofl @skiROwRY QHERed W04 RPHEERI Ele pH was

Preparation of 4-(4-brono-2-fluorophenyl am nut eso) -
6-7. slhg meaetion neixtusy gvay diduted ivigh E49Netandxsaturated- N6l and the layers

separ%é&’ pyﬁl% qgﬁécﬂl@'l e %@e?@act -H)Yﬂh FHORAT n(slx?nTRe cSmbihied organic

uor ophenyl am nut €so
layerssweliendtedy(NagS @) and cOnetinhrydd apyien 9dzded resairtd QIXGMH laQ:rude yellow

(14 51 g Dl) and HOBt (11.01 g,
solid. ?ﬂ%ﬁ? PAYERE w%«gtwmyr s gl e g2 %Qar@tedé»y flggh column
hron{#®drip grﬁé’l‘ﬁ ch€ rBBﬁfrﬁfeJ@t@AcTn% I gsUloti)ng E]v’étb*ﬁ% WB362%) pure

stifre hour's.
desue@}(rgdt(omas]ytl wbnyg etybipllineysdtidx ylhamhiner p&dB6t whs al8d .ishlated as a pale

I nd 11.36.n, . 81.48 mmol S gdded to the
st TR0 b B o e B R AP B36 b s
methyfl@ested. 5 hours, the reaction mxture was diluted with

Et CAc and vvashed W th saturated agueous NHACL, brine,
[00432L; yr atSEd do ueoB&MMﬁtth notbromerd- chkna_lemg@m-_éﬁ&gi&

£ ed, +~.d | er fi tered
—l—c%,t‘e’n‘r‘ra‘(—e-dlh dh UGkt _ca&d&%%éer r &§ uée qlﬁgfo\eglssurl\égsffl)41 3 giporpam éwgg -0x0-1,6~
d1hydmpgddmb -3tdwaboxydate USED0d gy SCI96Y mtdlant DMIT t(Beml) was added N-
tio [004271 Step G, Preparation of
brom(ﬁugqmmlg g77f B GpmEa)) and Heeastipn mpigtpre was stirred for 4 hours at

room Qé’rﬁf)&é‘r)ﬁ?et ﬁﬂ&éf)N}Cgﬂ‘% 8L m 2020 s %%@eﬂ_wnh saturated sodium

opyri dazi ne-3 oxam m xt ur
blsulﬁ(tﬂalhﬂ then dlufeduwitio BHeAy Iaadri[-h@t aslahe laybrsdieparateyll -Fheax@edts layer

was b%&%@(&r\éi ny! oﬁ%’\%ﬁ%o@%_ &Bg;i%‘ﬂpﬂgd &gpnyglazgers wrw@riqﬁ,@{a}zSO@ and
conceﬂﬂﬁéie@uﬂe@%@é@ tadurd H3y1618 a@ellow%@hé% Efﬁﬂh‘tﬂa‘dv@ ield.

Et OH/ THF (50 rrL/50 m.) ‘was stlrred or "3 hours at room
[00433)enper 8ter eD- The Prepasat l ook rdimethyl-6-0x0-1.6-

Ty e N T

oxo-1,6hdihydrofpiritinkt-8icarbok glateay er OO0 g, 75 VD42 Hhi61§44084nd 1,1-
PCT/ U ﬁzo 6/ 019108 _dried over filtered, and

bis(diphsnyleheshtnoatctreriedichinieradagiven 20587 gi 0871 hanwplida dioxane
el

& L8 b, Ve S S P ASICE Y T

tolueng)y ghe dc@t@n&ﬂuxgur(:%%% frmnedhmlyshmnm) tofl 00 RE ﬂﬁS3(T ﬁﬂnutes The

o B S 2R b5 e s GRS e o

mlxturz \3275 dl(dﬂed Hith, Et@)A7c9ar(d waéﬂs’ﬁ 'with 99\{16%425]&'}1%%1&% (l%ye)r was back

(t, 2 77
eX’fraC'md ﬂlﬂnﬁtOArtqslxo NEI)ile csmbpmltoem)c gens ovare washédNivith @aﬂtﬁﬁlted NaCl,

dried WSO@%Q@%@%&(&S@S (iglbfetigc dﬁ_gss%% % Qé}%tbyg],_ﬁw gugl 71%\1r1ﬁcat1on

by flashssoluidi) chrbaataek#phd dmethylene chloride/EtOAc, 15:1) gave 0.164 g (53%) pure

desired product as a yellow crystalline solid.

[00434] Step E: Preparation of methyl 2-(4-bromo-2-fluorophenylamino)-1,5-

dimethyl-6-0x0-1,6-dihydropyridine-3-carboxvlate: To a solution of 4-bromo-2-
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HHOO ,~-~-ONOF H NN I Br O
(S)-4-(4-Bronp-2-fluorophen | am no)-N-(2-h
waolc@tpproepoxy) -1 5-di met hyl -6-oxo 1 6 PCT/US2006/019108
di hydropyridazine-3 -c arboxam de [00429] MS APCI (-)
fluorphenzermmine $6 083,121 0.38r mpml)t ior "ﬁHFo[ét mbn edt; -—7]8—|°®INRdér4NQ was added

llthl%ls(tgggg'gé@ﬂy%il% %e) (O(gsd g&{d de506 sgél%g in tggg&nes) dropwise.

The Radtton(mikturkHyas skirrdsd o8 on@ |ﬂbur dt 178 (@ Méthyl FXRIR-€, 5Idmethyl-6-

0Xo0- gg@&h&gmmdmeﬁ E@b@@ﬁ@tm(éﬁﬁﬂ@) 0L 8smaiobewisy theg-adsled dropwise as a
solutﬁnqh gl @ %iggh&‘ BhiePrealinP AR Vas 120830 2574 8REY at ~78 °C. The

Preparatron
reacu:en chixtre v6is apenchgd diyhtiel addifiph iofl I ©- @rdcihe BOK Wab adjused dvith 0.1M
ridine-3-carboxylic acid

6-d d
HC! G B S A bt S And thsdlerers stmoetes The aqueous
di
layer é&\éﬂg ??él Hb'&le éreﬁcﬁh%twﬁbﬁ gl?]{{) ThY c&ﬁblgxg@ gg%&g ﬁgf'éfs vere frlgcl (NaSOy)
and qpnecargmyedotnddrereduesidr emsm@dﬂmuﬁcaﬂlﬁﬁéﬂiﬂ]ﬂaﬂt e:phﬁhn chromatography

et 030 2 AL DR (o0 oS Back s o i

crystasmmdlﬂn WL %anb GWQS@I ,033- (Mﬁ Bh ﬂ%ﬂéhﬂ déyefc'tééil mﬁ I@MR (400 MHz,
boxylic acid 644 DVE (20

CDCb)a@éa&@dH)» 7ﬁ9(ﬁnlﬂ19d? Bgéd (IQB%’ 18 ¢ Vds I;F? QGE)W ﬂlﬂ;,oasss (s, 3H), 3.29
/019108 0.078 g, 9.28 Mo and the
(S3E$g%é?§?gg§ixture was stirred for 40 m nutes under N2.
Met hyl iodide (0.508 nmgxalmgie1d, 8.16 mmol) was then
added and the reaction m xture was stirred for an
addi ti onal 45 m nyges Thﬁ reaction mxture was
quenched with 2 M HY GREI ] thg pHwas 6-7. The
reaction m xture was dil ut h Kt OAc and sat urat ed
NaCl and the |ayers sepalaté€d. aqueous | ayer was
back extracted wth Et he i ned organic
| ayers were dried (Na2SO4) 'and concentrated under
reduced pressure to yield a crude yell ow
2-(4-Bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1.5-dimethyl-6-0x0-1.6-

dihydropyridine-3-carboxamide
[00435] Step A: Preparation of 2-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-

0x0-N-(2-(vinyloxy)ethoxy)-1,6-dihydropyridine-3-carboxamide: To a solution of methyl 2-

(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3 -carboxylate
(0.060 g, 0.16 mmol) in THF (2mL) was added O-(2-vinyloxy-ethyl)-hydroxylamine (0.042
ml, 0.41 mmol). The solution was cooled to 0 °C and lithium bis(trimethylsilyl)amide (0.81
ml, 0.81 mmol, 1 M solution in hexanes) was added dropwise. The reaction mixture was
warmed to room temperature. After stirring for 35 minutes the reaction mixture was
quenched by the addition of saturated NaHCO; and partitioned between EtOAc and saturated
NaCl. The layers were separated and the organic layer was dried (NayS04) and concentrated
under reduced pressure. Purification by flash column chromatography (methylene
chloride/MeOH, 20:1) gave 0.067 g (94%) pure desired product as an off-white crystalline
solid.
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solid. HPLC analysis showed two products in a 4:1
rati o that were separated by flash col um
wa@ boosretosgr aphy (net hyl ene chl ori de/ Et OAc, 15:BCT/0S2006/019108
10:1) to give 0.466 g (62% pure desired product as a
[00436hi t e N§Bst alB:i nePrephiation Theofni N2#(4rododtlvaspleEnsamino)-N-(2-

hydro&g%g;%ﬁgl ﬁl-%lirﬁle_tﬁnall-g-%%ﬁ Lg-élﬁ%éro%%ti 1|r1c|e-|3[]cearbso(>)<|a}n(1jde? nijo a solution of 2-

(4-br(ﬁn@-izl-mxdiiolﬁ1eﬁ?1bh@w=1@5-@ﬁhétﬂﬂll%-@%-N-gl‘fiﬁﬁ!,%xﬁ%gky)-1,6-
. £0004,32] Step C. Pr e&ar ati on of nethy
dihydeonyridins- > carRpxangide ( ¢hgl O B3Gmanolbin ethanol (2 mL) was added aqueous

2 M GCRYAISOPHIE & 0 A, O ebfion Hfre™ b Wl R 183K at zoom
tempagathged r Thy pHdvfithe Seactioh axiytuad evak QdjLefRd gwitld 1496NA0HE! ) THereaction

. . ded b inimd . ,
mixtug b hilet pH B RiOARG ALY | OhF R bayenags Seriopatedieidonashed vith
saturafRAUNECR Thé eaMbin8aREhaN 18/ dRfe Dk eggx?at%ng %@Iﬂ Efqz?x(% (1%). The

m xture was quenched with'saturated s I'su
combigad orgamic biyest werewdridd @apB04)aard ¢dOemtraded haddrayduced pressure to

vield RBBAEX98% pLAe RS B P o il G5 Bl Sk ol B8t (o) s
414, 1 BGREORr panén RARERANIPNRR HBAHLCOPeS! lag!@(f gsgggys@m (s, 1H),

(yleld a%ellowsollcfln guantitative vyi ]

7.31 (& &W),0. 1Pt g&badiSor(t, dH)md 0hy(m, 2H), 3.85 (m, 1H), 3.75 (m, 2H), 3.29 (s,
I -1 5-di net hyl - 6- oxo- 16- di h

3H), zglilsfgp%?dl ne- 3- car boxyl ate: To a suspensi on of nethyl

[0043%} br Oﬂch@f@lle@ih@-dongﬁhﬂd/s' wére prepared using the methods as described i
0x0- 1, 6-di hydr opyr.i di ne- 3- car%ol>3<y| ate (0. 400 go, S 4geenbee
Examplgs, |1§5 aphd 441 In'some instances, such as Example 14, a final deprotection step may

' ' ' f i ghlor Jadi un |

be req5 TS MBS RAR AR SHCAGANAH 67 RAPRE el peihdas.
under N2 was added di nelkyhipilees (0. 713 nL, 1.43 mmol,
2 Msolution in toluene), The reaction m xture was
I medi ately heated te” Oc forr 30 m nutes. The
reaction mxture was cogledito |0 C and quenched with
MeOH (0.800 nmL). The rgacyio hxture was dil uted
with Et OAc and washed W tR 1 . The aqueous | ayer
was back extracted W tH EtOAc (I x}. The conbi ned
organic layers were wasRed with saturated NaCl, dried

Me@é@%)ﬂﬁmqei&@gh&@&% Ynslarn SRAUS S R IERR YIS Hifle-3-
ark yelTow gum Purl —ll“é‘n—r%yﬁﬁr—a%—cm—lm#—ﬂs*ca i

chr omat ogr aphy (net hyl emartbokyletei de/ Et OAc, 15:1) gave
. 164 539 re. .desired _product.as a yell ow
[004383r ysta fhp{g @S'Sﬁ]i%{f'1{Sdg%ﬁﬂyﬂéf(@‘ﬁg]E&dﬁ’rng&éﬁi%rﬁ'B?Tboxylate was
converddlt hyl t@- ( 4-rhédyio- 2- QL(QﬂﬁmaﬁMa@ﬂﬁbf?qamﬁlﬁil,5-dimethy|l_—6—oxo—1,6-
-ca 0 a

) di et hyl - 6- oxo-1, 6-di h dropyri di ne- rboxyl at e:
dihydrepyrigting#reatbosylpteciotlopingy the\DogwioRy desddBed in Step E of Example 13

wing EGTHF 004N L SUAIREENRT Aol 8 Loty oS sot.
MS ESIi (himsmay giv+1) iieteoieds i WNRniade NiPiz56DUL) $956 @ik, 7.79 (s,

o6

1 M solution in hexanes) dropwi se. The reéaction

1H), 749 £€.ult®: id§ (¢ itk 643 (6r Hore8hwBHA 3076, 3H), Mekshi) 3H).
2-chl oro-1I, 5-di net hyl -
oxo- 1, 6- di hydr opyri di ne~ 38Rl yi ate (0.060 g, 0.28
mmol ) was then added dropwi se as a solution in THE (1
m.) and the reaction mxture was stirred for 25
mnutes at -78 C. The
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reaction m xture was quenched by the addition of H20
and the pH was adjusted wwth O 1M HCO and then
waldoanemswi t h Et OAc and saturated NaCl and t hePCHYS2086/019108
separated. The aqueous |ayer was back extracted with
Et CAc (I x). The cegbi ned EﬁOAg | ayers were dried
(Na2S04) and concentf ai®d &duced pressure.
Purification by flash colu c gt ogr aphy
(et hyl ene chl ori de/ Et OAc, | 2011) ¢ 0.086 g (849
pure desired product as e #stal line solid. M5
ESI (+) mz 371, 373 (M, Bo pattern) detected; 1H NWR
(400 MHz, CDC13) 6 9.57 (s, 1H), 7.79 (s, 1H), 7.32
(22 I}tlbro F-iddphenyldidine)-N-EBh{droxvefloxy$-182diaethydtd) oxo-1.6-
3.29 (s, 3H), 2.14 (s, 3H. Exanple 14 H HO OMN OF
H NJNBr 0 2-(# ine43 de
[0043bpm nOISN‘}’( AI ngé 51%2? (rXp) lﬁ}ﬂbragm%sofg'dgnethvl 6-0x0~
N;(&@nﬂiamécthom)er 64 ﬂahvdrdnvmdmeza-ﬁzirhmmldenvb aamsdsloﬂlmi of methyl 2-(2-

o gL b b BB S i venae 0500

120l LT SN g 10 L

mmol@ oTbg@olgnor@wgs cogted jo 9 ﬁcm l(t i) ble(alsmaﬂil@rksdyl)amide (4.81 ml, 4.81

mmolf AR GRS SN OEATAL® 55 O fon s wamnea o
room barﬁlﬁdratuﬁet Agbsitinihy doi U@ n(19ut8§-the%actﬂ>n&§11xﬁﬁ§@|WaslqlMlched by the
sol %Jl]j I@ Q hexanes) was added dropw se. The reaction

r

addition of | M Rakandazrhtianedobsryeen Edrderad sptaratosf Ne€l. The layers were
I t
spasbd 514880 i 4 85 85403 R s o
to yieldardridd yehlesy swdit] ke rvvaﬁuﬁlé\bwahmtspatlﬁbmcmdn tiNekdxt sttpe
yers Wer. earated 2 ganj c | ayer was dried
[0044% ZSO CP 2 L IEPALS atlQ 4 (5000 RRCNYININE )< an _dI‘OX ethoxy)-

1.5-difddthyf-bGabl loéldﬂl‘vﬁfdfdn@ﬁalr@@ é'd}’ﬂo&lil{lgémt[%g{ %‘1’&%4%@a hyd ?Qf fluoro-
chloride/ MeOH, 20:1) gave 0.067 g ure desired

4-iod h@r@dmmakléndlmhy\lﬁrw-l&( S(V@b’qumkth(};@[)-llcﬁ -diigdpyridine-3-

carbo %%é%#ﬁéf G0 ST B RS ) Sy borL s vt 6 m,

The reaction mixture was stirred for 45 minutes at room temperature. The pH of the reaction

mixture was adjusted to pH 7 with 1 M NaOH. The reaction mixture was diluted with EtOAc
and HyO. The organic layer was separated and washed with saturated NaCl. The combined
aqueous layers were back extracted with EtOAc (1x). The combined organic layers were -
dried (N2;S0O4) and concentrated under reduced pressure. Purification by silica gel flash
column chromatography (methylene chloride/MeOH, 15:1) gave 2-(2-fluoro-4-
iodophenylamino)-1,5-dimethyl-6-oxo-N-(2-(vinyloxy)ethoxy)-1,6-dihydropyridine-3-
carboxamide (0.421 g; 76% over two steps) as a pale yellow solid. MS ESI (+) m/z 462
(M+1) pattern detected; 'H NMR (400 MHz, CDCl3) 6 9.77 (s, 1H), 8.50 (s, 1H), 7.47 (d,
1H), 7.36 (d, 1H), 6.43 (t, 1H), 4.04 (br s, 2H), 3.85 (br s, 1H), 3.74 (br s, 2H), 3.29 (s, 3H),
2.14 (s, 3H). MS ESI (+) m/z 462 (M+1) pattern detected.

Example 16A
Preparation of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-
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hydr oxyet hoxy) -1 5-di met hyl - 6-oxo-1 6-dih
dropyri di ne- 3- car boxam de: To a solution of 2-

W@ 2e0b1001984 2- f | uor ophenyl am no) - 1, 5- di et hyl - 6- PRDUNE0)R019108
(vi nyl oxy) et hoxy) 1, 6- di hydropyr| di ne- 3- car boxam de

(0.067 g, 0.1 i6ydi -3{carhoikmides added
aqueous 2 M HCl (0.380 0. 760 mmol ). The reaction

hoar s at room tenperature.

m xture was stirredfor
The pH of the reaction M xt

re pyvas adJ usted with 1 M
NaOH. The reaction m xtur ed wth Et CAc and
H2O. The organic | ayer wa | separa and washed wi th
saturated NaCl. The co n atueou pyers were back
extracted with EtQAc (I x). &he conbined organic

ers were dried Na2804 and concentrat ed under
mo"“ﬂﬁduce@?ﬂ ds digns t( eoylamin®- lgedimethyl-6-oxo-

1.6- dlﬁ{'(?@%/trldﬁﬁfi‘@arﬁ)fwll’g‘b&@ Iﬁét){élt @s]térl n%‘osé) lhgid'% 4)802 fluoro-4-

atterm det ected)

iodoaniine (@@1@)77611@1) &bTHE (5 DB)L,) 28. -45L°c1 ﬁndeil hitroged wad aﬂdiad M lithium

bls(trl}é?%thyiméij% &gg@#mnGﬂgeé@e%é@ 2), g é&ml]gutf%at 3413|)to -41.6 °C.

After [DQb37] 2Tdheorbal 3-aih e 1CRERNY 'Ed(ﬁh}v&:r{)ﬁyrﬂﬁ gfi)]dgﬁ'l({]%md methyl

t he met hods as described in
ester d §png pﬂgtmﬁ]éé%ﬂ‘@u@fﬂ%b) man@ded Ojlmr 4& nilnultab The mixture was held

for 1 g&ﬁr ot e@ﬂ o %gﬁcn%gc ?@Wﬁﬁq‘g Iﬁ%‘gg’b@TE? a&rd%f’rdoquemhed with water

(186 IhL,t H}”ﬂmﬂl)aomﬁhﬁmates Fainpiting the emPefaturébSwebh -19P°C and -11 °C.

Vet hyl 2-fl uoro-4-iodo henlamno)-l
The myxtyy Pﬁ%}]en@“@%d fo @vagmﬁod} cé;@iVPl’d?)(h gigutes; a2MoR¢ll atae then added

over 1 Qgﬂlsgl]rltghﬁﬂhyglxyraest ﬁCHICng Q85§L néL c?dﬁedar of)‘ﬁFr aﬁging cbvgrrgght the
mixtursxwyhsaglbowealsto wamy éo amﬁleho tdﬁqiei’athres ar(ljd SOdufllmI chéorlde solutlon (1L,
fl - h 1 i met -6-0x0-1, 6-
LI PR R .
concerflRE&d lb}b@i@tlllzﬁlo%tt@ RpproR 1. 4xangy. ﬁeﬂaﬁ? &4‘5?] N9 was adde to the mixture at

2-fl uoro-4-i odobenzenam ne to yie desi
approxamgielic 82 36 oxemhhewr b mintuds, ambthso IthedmlxtutB V‘Eﬁl coblle)l to20 °C over

3 hour‘il.ll_;At{e%%u?% 56 Bé‘) the.}n%g!uw? g%gﬂl% 85C an ( tiaiﬁ at %1s4tgmperature

overniglit, Hid)reac&oﬁiimﬁcﬁl.re 348 thed. ﬁ?&re(ds andttle.soRd %v%s (v@she'ﬁ'&nth chilled iso-

Exsa e 16 79 WD 2007/044084 PCT/ US2006/ 019108
hexane ‘%’) (2x 1.25 L). The solid was dried in a vacuum oven at 45 °C to prov1de 2-(2-

fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1 ,0-dihydropyridine-3-carboxylic acid
methyl ester (248 g, 0.60 mol, 83% yield). 'H NMR (Ds-DMSO): 6 7.75 (d, 1H, J 1 Hz,
ArH), 7.68 (dd, 1H, J 11, 2 Hz, ArH), 7.42 (d, 1H, J 8.5 Hz, ArH), 6.62 (~t, 1H, J 8.5 Hz,
ArH), 3.69 (s, 3H, OCH), 3.22 (s, 3H, NCH3), 2.03 (s, 3H, ArCHj).

[00442] Step 2: Preparation of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-0xo-

1,6-dihydropyridine-3-carboxylic acid ( 2-vinyloxy-ethoxy)-amide;: To a stirred solution of 2-

(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1 ,0-dihydropyridine-3-carboxylic acid
methyl ester (221 g, 0.53 mol) and O-(2-vinyloxyethyl)-hydroxylamine (63 g, 0.61 mol) in
THF (2.85L), under nitrogen, was added 1M lithium bis(trimethylsilylamide) solution in
hexanes (1431 g), over 55 minutes, keeping the temperature between -14.7 and -12.4 °C.
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HO, ,,-~ONOF H NNO 2-(2-fluoro-4-iodophen
| ami no) - N- ( 2- hydr oxyet hoxy) -1 5-di net hyl - 6- oxo-1 6-
walkdvydapyri di ne- 3- car boxam de [ 00439] Step A:PCT/US2006/019108
Preparati on of 2-(2-fluoro-4-iodophen [am no)-1
After® gure ahylI5°6, water (165(1AL( 9anol) was added to the mixture, followed by 2M

HCI go(flﬁyozn (g%)) ﬁé?tﬁy%ggx%gpo% ?n?nustesc 4 o;(n?}g?ugeew;sothgn allowed to
Warmf ioum o€ daridotie 16 &BY b@\ﬁbﬁ%h&sei?%dzsnﬁ koab ngpe%gft Janﬁ cﬁéléé'él%d The

Krldlne 3-carboxyl ate (
Organeoae ??E)W%ﬁadm]ewﬂh}%oglm willomdy selthgoln)(lﬁg/d mwyuam) rneL) and the

Volun(ep d%iceud]rﬁtobell (?!rﬂlﬂa?e b/.g iI1 6}( g néslrv]z(a 5 %29 Eh (()jf t at ambient

pressm'm) IISo Kekahe $33B5HD) s Iaﬂdé&?@&ﬁ@%ﬁmﬁ&?@ s ) Wﬂhslﬁe temperature
he reactjon_pixture was warned to room tenperature.

held %f PRFOXmAEry AY “Cor Afler & Withess! thewr ek dus itgmperaiuteuthe magure was
coole&lli@@.‘@)h%11 RyatBe 1 Add J{ﬂcp&egf%a{ﬁw 1Hche°?{' an (2?15 tlrﬂns gemperature

bet ween Et OAc and satura
overnighp a Aafuethengehrtite ob isgdrixend (e rmwiﬁfa_d Etdd%ﬁl a(nN&B@Qﬁ)(tu@é‘ &as held

I d
for 1 GO Bt afire dsc Rernad oG v Rt pier 43 eintonas f *Cribe shurry
was filexd smdahe scBlQﬂ%Q]wagﬁe%Pwﬁh cHi ﬂl%@"i‘sroaﬁé)ﬁﬂ gf 1L) th?nndrlec& in vacuum

2- (2-fluoro-4-iodophenyl am no) - roxye
oven jat5. 3} meEhyto- eprexigde 1 %(%ﬂwdf%mppmanymnﬂn@)ar bdkaathgk6-0xo-1,6-
dlhydI}B?fﬁ%lgiQ :%géna)l;l?&%? ﬂ%ldl& %my xyedloxyr) amide (190 g, 0.39 mol, 74% yield).
H NMm(mthIS(ﬁ ®7&3Nd g 21 Vi HYQQM)M ‘}hPS(Z’%Bi-H ArH), 738 (d JH,18.5

ropyridi ne-3 - carboxam de

Hr, AR & T (m@mmmggwﬁa hisEssITD Mo HSORIICH,), 3.99

a0, IEDELERGS ORLEOES 6 53 O BRL00 A2 L5, By, 325

3H,Nﬁﬁlj3)4§t0@c(st3Hp¢HCH3\)\nth 1 M NaCH. The reaction mxture
s diJute W|th EtOAc and H2O. Theorganlc Iayer_vvas

[0044 epara 5 Kiges

Solutlomon@fent rb(%ﬂumdbmdopimmgﬁdilm)eﬁSidililﬁethgluﬁ-lo&b-qeﬁ—dthﬁ}dﬂb}’)yrldme -3-

carboxezhi: (?H f&lq%c’lgtgmgﬁ a&gn‘agigr oga ég :53%) 411nder nltrogen in THF (850

mL Wa@d@WM'HOl mL), over 15 minutes at 17-22 °C fte hour the reactlon
) 5-di net hyl - 6- gg)?)g I\I-)(Z-(w nyl oxyget oxy) -1 % cf]h

was conplefe (B indigetsd barHRIeCY mdqazmlg;onnﬁ%M\semummymﬁﬁs 13 1$SmL) was

st 80 AN el e 5 o VA ot o
mlxturé was Jljaforpxilnaﬁ’ealy(&ﬂ Thellhi)x,turz Wl tl(éi‘l paH‘ﬂone@ vé@h MIBISK?)OZ L) and the

br s,

lower %qufgus( gyerﬂqﬁis sep’@raiqgi Qrgi( dlgq;abrded\/s tgwo](um)e cyﬁth: ¢E@n(d\,ﬁiolv)tlon was
then reﬁﬁé(etd%}ng%ﬁ%ﬁgﬁf gt a npat 1‘a§ nﬁﬁgf‘?ﬁiﬁ}grﬁt clal%) 3)@%‘8%%‘%% of185 -95 °C.
After the tiimmsihyf 75BML solvent the rate of distillation had slowed considerably and the
mixture was cooled to approximately 22 °C. Crystalline 2-(2-fluoro-4-iodophenylamino)-N-
(2-hydroxyethoxy)-l,5—dimethy1-6-oxo-1,6-dihydropyridine-3-carboxamide Form 2 (1 g,
seed, prepared as described in Example 16C) was added to the mixture followed by ethyl
acetate (170 mL). After 5 minutes the mixture began to crystallize and iso-hexane (1.7 L)
was added at 23-25 °C over 50 minutes. The slurry was held at 25 °C for 80 minutes and
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WD 2007/ 044084 PCT/ US2006/ 019108
6- oxo- 1, 6-di hydropyri di ne-3-carboxamde HOF HO- N
\venmmmmm&to [00441] Step 1: Preparation of PCT/US2006/019108
- (2- Fl uor o- 4-i odo- phenyl am no) -1 5-di met hyl - 6- oxo-
then ﬁlt@f:@. Ahe ﬁ@hdpyf% maﬁ@dsmélars@dwyamec(@e mL)rthemsinedast '@cuum oven at

30 °G o Brodide bE R IhAPEATA92 o 31 1060 38% yREES"H MR e Dmso): 5

7.63 waeuadﬁeﬁ 2115& IAﬂH)I 785 fb'lﬂ( tARHITEL 3R/ ¢S nHyhk%mlii%H) 6,32 (~t, 1H,J
sol ution in hexanes & g over 28 m nutes at

8.5 Hzg At]), 4914.35 Abs.cHL1OHou3.74 (~t, 2H, J 5 Hz, OCH,), 3.51 (~t 2H J 5 Hz,

Ockg, o P60 LS 0, SRR S BISRRL S TREHP war)

462 (((]Q%),E[M.)F H}é)s 385108-3(3) Q00r2643). i nut es. The ni xt ure was
f hoyr 55 mnutes at -46 C, then allowed to
[004 rm t &Qemgﬂc S 1epata dFosm nlan2r@r uqrcmlﬁlodophenmlamln@-N (2-

hydroPbtho SMer5-didit t—@%xo—'ﬁi 5‘1‘112&18{)%19@ cta%&gﬁl?&eu "?? B Stimred shurry

between -13 Can C Tne mxXture was tnen
of thetpyodwst fivotmoStep G (duma g) m&:ﬂmyl ro¢tes (2 2ND)HE S0 vdseddad et 1, 2-(2-

855 d d)
uond b PR b R S eSS TS iine-s-
carboX@fiide (9. 9%?‘%1%{3!&8 %ﬂ'ﬂ%c@ib@& n st@ﬁ g) Wké&fﬂuﬁhh‘ﬂfeh fwas washed into

sol ution r%l was added. The | ower (aqueous
the vesgg) aith etk aﬁﬁ@@a(@dédd)a etrhigtuTesva hyldrat Was temperature for 64 hours.

Ao SRTRTLERE i 4 LA R BRd gers frter 1 o

the tempmatme ohthe lnyixhide @a@‘llﬁfrealedltblﬂo 45, didAEeLs hoard Gt i€ Rmperature a
xture was cooled to 20 C over 3 hours. After

fu“heﬁo&2 ats 2 &omnel, mi2el2 uﬂl@rwswé@&eerﬂlamm) -N& (Zrhpidieayethoxy)-1,5-
dimetB}1-4-Bk& l%?clﬂﬁf g%\{ﬁne- Hg&g@f a?@cﬁgﬁ[,]deg&lﬁgdﬁh Hx&mple 16D)

was then’
was adddd anddvisbed imeithethyl Eceiﬁ)te ((B)OxmL) 28Btitrjng atl6@ “Sowhdcomiaued for a

n vi de 2-(2-
furthef | 165iry e SRy s i ndigig ) S Fatn % renaiged.  The
volumrethhd: Hik@redwad fRA¥lhEd 'distﬂfé%%ﬁ)blf sERE&" (77§ 41%( gemoved) at 52
60 i, 83% yi el d). 18 MR (Do DV 75 (d.
°C ba‘gyhj;erp,geratlw #d @gal( dtirring [t 6Q °¢]was7_theiz eormnlbiy:d oVerAight and the

mixtuyge s, by el il i son ol sl Biganed, Afer

furtheB# hoﬂfs%ﬁe)xtra[ﬁ%fﬂélﬂﬂas Pleepd & therreadradndastir@hg was continued until the
| odophenyl am no)-1 5-di met hyl-6-oxo- 1
followgngj&fm, d%ﬁ, P'ﬁhé[ Aestaje &Q% Hoxyasi thenafldpd to aid the efficiency of agitation

I s rne
o kRO IO oy AL o e v
found iy te Bpym il dilnm¢otak manlhm(tﬁkemfoadiedtumméhftbmeﬁdrﬁf 2 (&Edrngl was 143
hours. 0. '@f Wﬂ{ %1a e:id ovgmléilt a¥ 58 )g%e lgoo[e)c/lqtg olx gllu{] %ltered gI'he filter

cake was washed with ethyl acetate (400 mL) at 12 °C, then dried in vacuum oven over a

weekend (68 hours) at 35 °C to provide Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-0xo-1,6-dihydropyridine-3-carboxamide (109 g).

Example 16B
Preparation of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-

6-0x0-1,6-dihydropyridine-3-carboxamide

[00445) To a rapidly stirred mixture of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-
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THE (2.85L), under nitrogen, was added 1M Ilithium
bi s(trinmethylsilylamde) solution in hexanes (1431
wW@R0070¥#84 55 m nutes, keeping the tenperature PET/MEING6/019108
-14.7 and -12.4 C. 81 WD 2007/ 044084
6- oxqaqujgg@w@ilm@@arbmylm adid r(@umylatyeﬂib&gz;-ammee 4.4 13,6% 52 mmol)

(prep{l%ﬁi a%c%rd%ngo?~| %’% ?qngm&t )((){5% gg d:t]{i;alezlpc%%}j ( 13/6 00 mL) was
addedﬁt}nﬂm@& chldiRle il 0§ kL, Warsn4oh egn mbb %Yiﬁ&lemgfte%@ r}ﬂh{ Olggszthé:n 1% of

d the | gwer _aqueous phase S separa

an
the st%ptlgg malraml rem%ned)qbgéﬂ? ph@lgseS)\mgl tkmpitatsds werehllowdd tosettle. The

|yt W/ dth |
lowercgki}féﬁhg g)hﬁs% a gsgzgé%%é’ .l F&ﬁcir n)db@re]dpgtagllq él?qsg Hv?/@ﬁf washed

with sed@én chiofids (42 arll, 18% anlvbEfhen DREZSHIE 9% SAAREXANR volume was
ed to the m xture over 2.5 hours wt ?1

then %@C?de%eﬁatﬂdﬁ@n ﬁ€|sel\éﬁlt a(ﬂ;ﬂarrale) At @mYsBBriC. prafsues (65 °C head
tempekattfeher The h%l'ﬁtl@ﬂ Vf/% E@t #r 9ot o ﬁnaé oqrréldvi/azz -g2-Buoro-4-

cooled to 20 C our and t
1odophﬁmlem;nd)-ﬁt-(2t}t}4d$o7¢yeﬁlpﬁy}il GFcbrneth\yBBJmJleht,6 dihytitbplyRigine-3-

carbo%@? 25 \%géS drr]rie gpa%f q%OO mkﬁé@%}?gf%gf §%?Jg@§(g/ﬁ% added. The
mixtufeSW8s SntedMds 280684 a4 . 4T h@‘té\}g’éﬁ& ﬁwa?sn d}i}l&%\ & M o¥ Gver 4

was filtered and the solid was
hours il 3 gipwtes sad thenilowprediier °@r foed Lonr.vHouslnnry oxae theat ﬁl@@ed;the cake

was wigShel) Utk 6810 ety geetate (17 bk and b soicive i ingn aegm, asen at 45
°C, tall ycidopRidiuoe> 3-iedupherylhintodN-ch- shydroxyethoxy):1.S-dimethy1-6-oxo-

vi ny), oxyet hoxy) - ani de (190 g
16‘111%1‘#3\7@ Irﬁeglwée)iamlsle’foea [(@d; gﬂﬁ%) 11, 2 He, ArH)
752(s 1H, ArH), 185 H, AH,
6.55-6.46 (m 2H, NHM?‘6C4 18 (dd, 1H, J 14, 2
MM%Q:@LQM@QM&@))-N @rhﬁréﬂ/ctwc:ﬁﬁlmethvl -6-0X0-

3.90-3.88 ,
(s, 3H, (mg'a'

[004447r epar gt | ﬁﬁxte{-e Fagem 3. 2 fluoro-4- i -
L (ool uoraugee odophenyl aurcr)];r% 10?\€p81§nylammo) 1,5-dimethyl-6-0x0-1,6
d1hydrﬁwflgm&¢p@;&q)9yh@5a(dd r@tviyylogy- cbhoxjr)@amﬁdby dis0pympd9ne-@mol) and

hydmg%ﬁr glﬁ? ﬁuor 0- Efl{'%olg %ﬁ%%@f%‘g;(y tlmg“-[; dWﬁsetSﬁ'?Ied 60%stBight. g Sodium

hydroxnidmyld\rl,ombt)lrﬁllﬁ ®vas tha@AdiRMY hhd afé & further 10 minutes methyl isobutyl
ket % \ia yl omyit hoxy) -am de (170 g, 0.35 nol), unde

etone k3 mlg fad ethiyhacetpte (335‘(54) W?Ef) aqged t@ﬂ@emxmw HChe (83@8 wilry separated
ur the re

and th¥8hnid 2 rtl‘[l&ll‘ § vAkheli’ | ca 65/%15%{1]'512 a}]L)aﬁqgn SVANATAE a gqppacpnmately

was Corrp ete (as In
half thomiateoid] was lu)ytcb‘}osplli@eﬁ 3TBe fﬂs)duwaﬁis tek@H @, in @eeHyl lsQ)bugrl ketone (3

e T LW
°C the Mixthiér Wert@foullP ahd RIhEtdnt POGE ) Wds I&dga%ﬁgl‘l{lg' %e&golficgtg §rystallize

the | ower aqueous |ayer "'was “separ Irsca
and therpixtygst wakcasled tee2lof@afollowsdlbyta fimthemsddititveof ititesd (5 mL).

I syre wi.th a jacket
The SOI? &I“ger a uﬂr%%d:3 “@éﬁ%w’gﬁ ISOE\?EE"@F ?f I‘fg‘)raé‘ﬁtﬁglﬁfl BA V?S‘Gmi‘rEVen at 40
°C, to ma'iIMEﬂietttlee:ofrqioan@flwlrﬁgl | lation had sl owed
consi derably and the mxture was cooled to
approxi mately 22 C. Crizample 16D
Prepargﬁc(r?offﬁdt'ﬁrlozd@ ﬂ’tﬂ)‘i’@qq MJ) b NG %3t Loy dimethyl-

I, 5-dinmethy
For m 2 (1 g, 6 -0X0- 1 0~ d1hydropvridine-3-carboxamide

D
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seed, prepared as described in Exanple 16C) was added
to the mxture followed by ethyl acetate (170 niL).
WQ@\RG010449841i nuUt es t he m xture began to crystal | PeEUSIVA6/019108
i so-hexane (1.7 L) was added at 23-25 C over 50
[00447 nut esThe1ﬂml prodnetfroaExampit B (28Gng) Way pl8&dTna8y@s10 (Radleys)
reacu?]!?%% 8[ 007/ 044084 PCT/ US2006/ 019108 t hen
S agt th‘%‘ B IR S SHRES fptsriad was dissielved gomethanol by

th it SdheddligRet {1 v h
e adiilhi%(l) ! Beohed qull t {1 mE?%?%f@tl%YBl;%ﬁheaé toCS(fe f’%;%&. %—tlgﬁlr\lé? 'K further 5
mg o% W_ﬂm)gb)was mdded ¢® tl@qj geaction tubeltb elﬁui’dza sApéﬂ)s,ahifatSﬂi S()Bltlon was

produ% d’%n é&ﬂ&lg ﬁp—%ﬁ tlge mgfil)lfiﬁy %%t%f Bgl'_g Iﬁf‘(ﬁlgggﬂvedg’ﬁ}y 4e.~(u1§ant 82);].],112101’1 was
filtered throkigh a%l'HZ)MS ﬁBmS’JI HE Acrodldc GR1B ﬁ%er 1n%®nd'3tu%é ak §0 °C in the
s, 3H ArCH3). Ms (ESI) (+) mz 484
Syn 1?27"5}6% wamél]nep) coole416t2) Q 10@4 rpter of 3-G/min 388 heBbAt, 0 10amtil the
f Faorm

mater{a?—ﬁa@ crygtgfr?i%éﬁ] Fgéd 4les @glr%hqzlge?éci\é’{% rleigii chr %B%‘égl’ll HE,QW sfanding in
amblest mmml -Fheosodidd u&reﬂ cdrefiitlg pembdédBod- hariex %Hpé#%nd@mmed
b X@?tl rred slurry of the product fromStep 3 (123 g)

Y ethyl acetate (2.0 L), at 50 C, was added Form 1,

2-(2-
fluoro-4-iodophenyl am no)aml\Ele Eydr oxyet hoxy) -1, 5-di ne
(- oro-1, mmmﬂm@m__@@amde (4.9 g)

repa [i | nd resi dual
o040t Do R ARy RS P on i EBoe b B e Epfg 2 of 2-(-luoro-4-
IOdOPm?Iaﬁilﬁo)(N-(%yﬂl)oxy@’ch@xﬂlI?<5Jd[rﬁetﬁ@136Ja%-q @S1h§éﬁ‘o?yridine-3-

erature for 64 hours. f/SIS of "a sa
carboxla}:pd ¢ yeeodsteraingd by ﬁiﬁu@ﬂn&ﬂ saplenedi the yr}ﬁtﬁllmeZmal&hhbon &iemens

f m xtur.e
single F%{‘:’?E gf e%l %gle%ltﬁgﬂﬂ?pg trsﬁllrggc}]lg% oy p tzlf: Sfuﬂpfé into a t‘?nn layer with
the aid @‘lmrcawswope sildef lilﬁkfmmp&. Wiy Pubfiat E@Eemollutlons per minute (lo improve

Jluoro-4-i m no) - N- ( 2- hydr oxyet hoxy
countif é%ﬁétfcﬁ DG 155 1§¥ wfmra‘i(eﬁ yse cappselang @)@e focus tube
tédARANE dn@ 30 HES £
opeta washed in with e?\?}ﬂ?bdeglg{é%?en?ﬁ??ij%?ﬁghg rrri ggg apﬁgﬁr D5000

powder Xaay chiractnuesterf gBruker fAXS,hBanid haner CovafitterCVli 9GH).  The
collmdst TR A SpU Ttk kRGP oiRueh o ROt See CPSasmey alh ghat V20
and thcolfeﬂseﬂe& eqtliat{ohBfredled tRFARAYEE D, mat an%gcatt@r Qﬁtaﬁﬁ a O 2 oy d detector slit.

nperature and 400 nbar. Stirring a
The Saemlﬁ G é’ﬂp@ﬁ‘?é Ay érﬁpccsnddpqrrbeZ gegee Qeththncleman’a(cpn‘enhous scan

{
e DI o T —
was eqpipacémthm scheiliagact@mtand dsfetior. (I@nt‘fﬁ%n@@lﬁia'd& Rl WAl bi] means

hyl 0.5 L
of a D Optisfir it S Pieekastionemimspeorith gy Eaicro rSOﬁ‘\iggESﬂ? Daa were
collectéﬂ Kick iR MASe Neleth 3 0no@ if chféﬁ’?é'ntszt?@fﬁr %36‘9%% s be ingrement.

anpl e taken at this point ound
[004491 ot al Tthhesktlledaaemhaen afaare thatan M—rvty\qmwdet diffizorien Battedn may be
43 hours. The material held overnight at
obiaineI et S i € mor” isAsusericns FaroR] lghep e OrgeqsoFpeAnt conditions
such s mest, viastle drophiafiog b ki
(such a 6dpﬁp ple grephiabiof bbacaeLiaids frg}%{gt g}l% 6% 1?1%%1e%11y known

dr| ed in vacuum oven over a  we
that 1n§tnsg§15s ang gn pmydgow@‘?rmdﬁfractlon pattern may fluctuate dependmg on

measur@mér?t g{olﬁ%ﬁﬁﬁfﬁ 4%& qgﬁé;ﬁ%%gﬁ% gfg%v\ﬁ(aﬁﬁ |]12¥lger§?<;1 eglggrgeg ill realize

that the(r@mgvg)ntensﬂy of peaks can be affected by, for example, grains above 30 microns

85



Exanpl e 16B Preparation of Form 1
2-(2-fluoro-4-i odophen | am no) - N- (2- hydrox ethoxy)-1
WG 2@ 0etoBy | - 6- oxo- 1, 6-di hvdr opvri di ne- 3- car bOREIUSR06/019108
[ 00445] To a rapi dIy stirred m xture of
in sizp_angd- mqnumltamasmtapﬁmy waidhnoypy bffsctdammdysis/ bf 88npis. The skilled

persoté %Y gﬁ%%%% gy /Ftl%t)é%@zo% 6/ Oé‘ggﬁ)e(ggloa%m t?e afgegreg by the precise height at
whlcl(tﬂe varﬁyﬂe Qity &t he ﬁﬁfra@t@hiéﬁer GAd thelrerdPeaidrafival of thd &fﬁ%ﬁ&er The
ordi ng to Exanple 16A, Step 2) above in ethyl
Surfacs&iétnaflév fohgswlﬁ@}awﬁ%o hayg astabedicely dlensh ldersde skﬂled in the art
7 f
will a&;#%ci%?e fﬂa tﬂe gﬂ‘gcﬁ%o?lt a;%npng gﬂgﬁ?entreén%e%mé q@)‘t’ t?_HQE éonstrued as
absolge e(fqrsflst}lelamfotﬂnahthme.ﬁenkms,eRa& Swpdkr] ®. ISetIhireduc'ﬁbﬁ‘ to X-Ray

Powp T sp P e R OV I SiRaRoh {hS el Ps P dgSioas that the
ol 98 551498 G s SO DS, o e
0X0- laﬁtdlbydmsmrbm-é q@r@stsmn@ {s6BotClitretad tot mﬁpﬁymhrmﬁt pidvide X-ray
powdﬁ %1%1%?? {%r %a trnse{]dengcal ﬁxo pra)(; po%v er do frfractlon patterns shown in

Flgurdsold)‘)@)h ENyhdd By s it grokaiOXyal howir arfﬁacﬂioﬂgﬂdi‘ﬁéhs GuBstantially

0- 1, 6-di hydr opyri di ne- 3- car boxam de

the sapg e thﬁééb@mm@ igyrescHhin B 8 Ayitign she spopwaﬁ ﬂm@re@ent irivention. A
r {

persoﬂ@l?fﬁ%ﬁ{ g‘tt}ﬁgéﬂ \?\’/g g(r{ gg)of\&i r @er%%ld%ﬁso Qaé? Zoyugﬁ% ﬁlre Ssuligantlal identity of
X-raylpowdemffre&ndnmhﬁeﬁnk owered to 1 C for 1 hour. The

slurry was then filtered, the cake was washed with

cold ethyl acetate (17 En‘_’}mﬁhd@he solid was dried in

a vacuum oven at D'fléerelgl 1'5Qari YV ES6 1

2-(2-fl uoro-4-iodophenylam no roxyet hoxy)-1,5
[00450]di met EyﬁferentmloScammﬁgdﬁlﬂydmepyr(inBl(})earf&l}(smr bax aohdieted on 2-(2-

F 1 (3,15 g,.,78% ti f .y
fluoro oo T SOy APy LADE Ry o ey fropyejine-3-
carboxghint1® Fyim$1 ax@ 2 vkirfly ermsmen%a%ﬂ@rmﬁwﬁele@ﬂﬂh 5 mg

2 [00446) A mixture of

of matzrlelchntamdomzla #@ abptheminuampanofittad withliapgeragd lig-vosdiedicé-over the

tempefaﬁur% ,rﬁlgﬂe%%g{% 2%5) 62‘%12%? lft%tgdl%%ﬁng W0 i) nepgpinute. A purge
gos usHEHRGER A3Ed i fidvThik o o0 AIL! ﬁgﬁ%ur an (5 ) was

st rred over ni ght . M 2.00 nm) was
[0045%]hen adbedesutsd iadicae thaf LFrerhe rl, 1D(Mmutoe$—1mrkmhyﬂylammo)-N 2-

hycroR R YL s brangrrbing 2 gorBihunide S wthlafee, s

endotHeh® vﬁiﬂgﬁﬂ bfiseb wn@ﬂdreﬁﬁremﬁsl 69 dudvtd ﬁheﬁ&%’ (Pigure 1 5)4 Vme)eas Form
t hen evapor at ed éappr oximately half the materi al

2, lost ByCsHare-dge ophpnélan@m)di@«haéromﬂbwmﬂ $-|d1m@hhly6 oxo-1,6-
dihydrtbﬁﬁmiﬁé/- -05%991%14? sn})le%rgg *3 81% atigh %\1:1[ ons%t te%erature of

ure was pon coofi ng

1543 ﬂh@tcnmxltmg €Figard 14| E(bwcymﬁgl thel melh e Xape exdthérnic ot is observed
sed solid to crystalljze _and the

is ¢
due to ﬁF&fftg?téO EW&EE‘F Bedargoopthet the Ginsciaadfopyeak tempergiire values of the
DSC @skdialyofichily | RN &4 NRadhthe™o) another, one method to another or from one

sample to another, and so the values quoted are not to be construed as absolute.
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The solid was then filtered, washed with i sohexane (1
m.) and dried in a vacuumoven at 40 C, to provide
w0 b@70i408€£ conpound, 140 ny. Exanpl e 16D PrepaPEl/Uswoe19108
Form .1, 2-(2-fluoro-4-iodophenyl am no)-N(2-h
droxyet hoxy) 1 5 di net xlample 17
6- 0x0- 1, 6- di hydr opyri di ne- 3- car boxam de 84 WD
2007/ 044084 PCT/A&?QQ\G/ 9168 [00447] The final
product from Exanplie 1% ( as placed in a Syn 10
(Radl eys) reactiorr tube W th a magnetic
stirrer, and the materi a | ved in nethanol by
the addition of one ali
preheated to 50 Cwith sti
nmet hanol was added to the reaction tube to en
(S)-SUporomal Ul wireghenglantinayiNy2dydioxupiopesy)olnd ¢HBe K,
When the majority, of thesolid]r q&slved, t he
resul tant sol uti HEEs Pt gh a Pall 0.45 m
(00452 TFE_ AeA0A: S MERYE 2L (Ltiremol RiRorGplseryiacino): b-ditneB1-6-0x0-1,6-
n the "Syn 10. The tube was theﬂ%i %I ed &o 0 c.at a ino)-N-
dihydmoayedioé-33atiaxyhta s ramyerd & (4 Prons2-THorephegylam

had cr. Lized\ T . s ad
o TR B o et
carboxXdngds &l1ioglsng«meg>r@%ﬂefgwe§qrgred mmsewlf pﬁExTErm;leﬂm t er

aper an exam ne , e -

[00453% ffr S Ba (FoxroPly y4&%&%@%%%@\%@?‘%a‘ﬁﬂ’\@‘?‘f'(?'(te“‘
butylg}p%t%\&gﬁglgg@]ﬁ@o&%-@,%-cmneﬁgﬂ-@okoaﬁéi-dﬂ@fd%@rﬁine-B-carboxamlde
(0.037 Q’?@%‘S?'%’hﬁ’ﬁ 'noTHgl_r((l 2}0ng) ox?:eqdqlg@)Mlﬁgl 0-6%% pp)h _066§g)gnmol).

O- 1, o-dI ro r.1dlne-o- ar Xam e .
The rehptinp it VA SHIFEH A0r80% Hr i §Qra A rc T RE Fdftn mixcure
was ABLBISAR EEAOLE Rishte AhGhadel NEBSO; (B srumtdral ldh, dricd

spreadi ng out the sarrplelntoathlnlpa.rwtt% &]g I
(Na,S@,3 afid acombenimgasopadey ireduced NRIeSHfRp| e \‘rbégc%,ttﬂﬁ‘n At %‘ column

revol ytions _ per m.nut. L oipr i o, desired
ehvorisisgenitys (5 Rge LT Ll LB, gERUTLOD (o7 pue desire
produ€PRPE yell@RGolil nevis SIS+ whie 27 pBoaived, Bt pmrk)\ﬂ%ﬁﬂechoH NMR
mM w th a wavel engt h of

1. 5406 An r g
(400 BHd &FDIOBN0D 755wl B, X4 (A, dﬁgf (WETCIRLS pP@B&Uk@}’ 336m, 1H),
anngr ne n . l{yrat ed X-ray
371 o Be R SRL A SR b o VL abl e
di vergence slit set at ¥XampdniBthe reflected
radi ati on directed thr8ugh a 2 mmantiscatter slit and
a 0.2 mmdetector slit. e sappl e was exposed for 1
second per 0.02 degree 2 th&a increnment (conti nuous

scan node) over the rgnhgey2 -@- to 40 degrees
h 1St runent  was

2-theta in theta-thet 5
equi pped with a scintillfition counter as detector.
Control and data capture®was by means of a Dell
| bl Bl L Wi.6-Hihydropyridine-3-
| PLGXmB8H hShoeh#6s1-3lekiRN 10R6tHILb R0, 6-tihydrop
Met@%@aﬁggl@?ﬁ%ﬁe. Dat a }Nere colTected over the
range 2-theta 2 - 40, ircarbmxybieents of 2-theta 0.02

0454 ' 43R A "CPE EMon of Methyl 2-chloro-S-ethyl-1-methyl-6-0x0-1.6-
dihydropyridine-3-carboxylate: Methyl 5-bromo-2-chloro-1-methyl-6-0x0-1,6-

dihydropyridine-3-carboxylate was converted to methyl 2-chloro-5-ethyl-1-methyl-6-0xo-
1,6-dihydropyridine-3-carboxylate as described in Step D of Example 13 using diethylzinc
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[00449] The skilled person is aware that an X-ray
powder diffraction pattern nmay be obtai ned which has
Wer@70#408Dr € nmeasurenent errors depending on PCT/US2006/019108
measurenent conditions (such as equipnent, sanple
(IM iprhepanea ﬁOO’meld rthqmirﬁdl produeidi 2 erHowa:rySItadhlheasqhdL tis

[004%?ner al I nt en | eS MM&L?;Q&’?}/}@methvl 6- -0X0-

ffrac |on p

dmaa@umamen @a@nstddvlat@ns arloteﬁ@npl e Ercﬁnﬁb@tétﬁﬂ 1 Efefhyl 6-0x0-1,6-
nple, the skilled person will realize

dlhydffmyalfilﬂ?é parbeRdte yrastcopeatied te anethsd 25(14\‘1@@1@1@62 ﬂyoropbfmylammo) -5-

ot SR ORISR AR B R BB of

13. M&BSM-H ki 383, E&Sf(Mﬁ-]‘ Bﬁbat&@@' deﬁdc&dOfH?NMR' (860 NTIHQ CDC13) 3 9.59
al so realize that the p03|t|on of

(5 1EDf 7841 18Re Sand e Edeleling. $H6 Wieaisdds iR, 3H), 2.56
sanple sits in the diffractoneter and the
(q’zl_%;'gﬁétg?ﬁ%rati on of the diffractoneter. The surface
planarity of the sanpl e Esmynpledd have a small| effect.
Hence a person skHJ&I ed |nche art wll appreciate
that the diffraction-pabtersgdata presented herein is
not to be construed as abs Iuﬂe or further
i nformati on see Jenki ns, nyy R L.
“Introduction to X-Ra actonmetry' John
Wley & Sons, 1996). re, it sh& | be understood
that the crystalline form©®f
2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5
-di net hyl - 6- oxo-1, 6-di hydropyri di ne- 3-carboxam de is
2-(bBrdmod2tfawromhenlenmino)si-ethgl-NHAthydroxyethex - I-methylaasier-1.6-

diffraction patte sdlden icgl to the X-ray powder
di ffraction patteélﬁg—@mm 10 to 13 and
[00456DY CT X&d@lS providi- E}@n%-l-ﬂﬁoﬁﬁlﬂ\éiﬁf'lan‘ﬁhgf S-féﬁ{y'lqnmethyl 6-0x0-1,6-

patterns substantially the same as that shown
dihydmopyiidiag-31@rbaxylate teis|covplediand tdhproéﬁt)tqdeasodesmbedpmeEmInple 14 to

yield {:}Eﬁg cg Eﬁd’% g Ie%) S{%ﬁoagsgillge%é %ﬁd@e (+ rt o gﬁ +, Br pattern)

detectedzje'mNMR 400 XHADMSOE) sdi 4T asitsl QR D@SA 1§ -1H 757 d, 1H
| e 1gF foerentlgs? Scannlégri]rS Porlrrg]tsry 86 ( )

747 (m lfH)e?élﬁt(dalHEéaﬁ%(tanm @'r (brret Hﬁ) GDYCM, 2B, 9§|05(m9162ﬁ) 3 24 (s,

u
3H), 2 flu féﬁ |od§d2%ﬁ nyI am no) - N- ( 2- hydr oxyet hoxy) - 1, 5-di ne
t hyl - 6- oxo- 1, 6- di hydr op¥ixaglipke2@B- car boxam de Forrrs 1
and 2 using a Mettler ®&SC820e. Sanples of typically

| ess than 5 ng of rraterlal ycorftained in a 40 L
al um num pan fitted w t\@ilid was heated over

=

the tenperature range|25 Ct 5 C at a constant
heating rate of 10 Gipe Aiut Bpurge gas using
nitrogen was used at a fjow rate of 100 nL per m nute.
[190451] The resul ts [ nd| cate that F%rm 1,

eth yxipdpyridine-3-

1, 5d| met hyI 6- 0Xxo0- 1 6%: g@g{%yrl di ne3 car boxam de

shows a | arge, sharp with an onset
[00457t]en‘per"ﬁd> uar eolcuﬁoﬂ&&‘ thethyt 044 beorm® 2t flitgof HehnglahEnd)S)-methyl-6-oxo-
er ea

L6-diltydronsiding C%bP?Sd%HSH@nQWnWﬁ%)adM( M-ghjeresicginimisley) The seaction
mixture %ﬁ%‘cfi‘%‘d‘eﬁ 1088 thrfperature for 25 minutes and then quenched with saturated

sodium bisulfite. The reaction mixture was diluted with H,O and partitioned between

88



di hydr opyri di ne- 3- car boxam de has a | arge sharp
endothermw th an onset tenperature of 154.3 C due to
woredoriomys{ Fi gure 14). Follow ng the melt a | arBeT/US2006/019108
exotherm c event is observed due to degradation. It
EtOAgidi¢thyleetherchadssaturated IN4Clt HEheOlageat vanel kpardte@knd ’thef aqueous layer

C lightl rom
was SRR VHE BB Gl ePie Sorabhed anicolaas wee Sledt Q¥B0Y) and
conce@fi@ted S aAmdre rédhcad OpMRsdure. 2PHrifitione g&@[gﬁg% 0%1@1&@8 gﬁrro?nato graphy

not to be construed as absolute. 8
(methplene chipridg/E0R4¢08: Disayepheadesitediprod@t-asy, whi $olidNNES BRI (+) m/z

389, 390 93, (esh 57 ey cateesh A L0 b coact) & 9.88 G5, 110, .13
(s, 1HYJ hy4l(dopyn, Taded, I1H) CR6PAX A, @937[@,%5%%2]3._2@(%% . Met hyl
2 ) -1, 5-"di et Ry

- (4- br ono- 2- f [ uor ophenyl am’'no -’6- 0xo0-1, 6
- di hydr opyri di ne- 3-car ﬂ*’mayrnfie élvva)s clil?nvert ed to

S) - 2- (4- br ono- 2- 1 uor ophgnyl.am no) - _
§22(te§t-butyldi&g%hyféﬁpi g&épropoxy)-l,s-dlnethyl-6
- 0X0- 1, 6-di hydropyri di ne- 3-{ caxboxlam de foll ow ng the
procedure described in Stfp 0 npl e 14. [004531
Step B: To a solution N ]
(S)-2-(4-bronn-2-f|uoropheézlan1no)-b§(2-(tert-

butyl di net hyl si | yl oxy) propoxy) - 1, 5- di net hyl - 6- oxo- 1, 6-

2-(dJ}HnMd6Qpﬂlﬁdrdbﬁb&ivﬁmﬁﬂé)b@&ﬂﬁkdﬁ-(z(}Qfdg%{éeﬂloxg)l- P‘?ﬁ%h%' Pbilo-1.6-

in THE (1.00 n) was added T MHO (T , 0.082

mol ). The react4Bydn 3 0 ed for ong_hourd

t ro er abyipe 6 tion mxture  was dilute e
s BV B aera i AR AR Bt ety bxo-L6

dihydrepyriding-8eattmtlylatd whs coupletiand BoRSE4kd RNHksGIMERIANLGHe 14 to
er reduced pr Purification by flash col um

yield e et BEAGETR R Mt Koot NSS RSt rdedtd 430,485 (M, CI, Br

0 9 & AE { || ow
pen e Lo EPNR G, 36058 01 3916 AR S 1m0, 71
1H), 7 $8t(dctHE) 7.26HANNIR), 6(8908 10hiz4.6CRRGDI HS 37.7(5§n,(’§? 3HD.(m, 2H), 3.28
7.40 (d, 1H), 7.24 (d, 1H), 6.68 (t, 1H), 3.86 (m
331" “3'77 (m 1H), 3.58 (m 1H), 3.40 (s, 3H), 2.12
(s, 3H), 1.10 (d, 3H). EXaQple®218 O OF $Br Methyl 2
(4 bronmo 2 fl uorophen

I I am no) - 5- et hyl - | - pePRYC 6- 0x0-1 6- di hydr opyri di ne- 3-
car boxyl at e H
|
NC N SMe
0

Methyl 5-cyano-2-(2-fluoro-4-( methylthio)phenylamino)-1-methyl-6-0x0-1.6-

dihydropyridine-3-carboxylate
[00459] Step A: Preparation of methyl 2-(2-fluoro-4-(methylthio)phenylamino)-1-

methyl-6-0x0-1,6-dihydropyridine-3-carboxylate: To a solution of prepared from methyl 2-

chloro-1-methyl-6-oxo-1 ,6-dihydropyridine-3-carboxylate and 2-fluoro-4-
(methylthio)benzenamine in THF (5 mL) at -78 °C under N> was added lithium
bis(trimethylsilyl)amide (1 M solution in hexanes) dropwise. The reaction mixture was
stitred for one hour at -78 °C.  Methyl 2-(2—ﬂuoro-4-(methylthio)phenylamino)-1-methyl-6-

0x0-1,6-dihydropyridine-3-carboxylate was then added dropwise as a solution in THF and
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[00454] Step A Preparation of Methyl
2-chl or o- 5-et hyl -1 - net hyl - 6- oxo- 1, 6-
waolRtwydupyri di ne- 3- car boxyl at e: Met hyl PCT/US2006/019108

5- br ono- 2-chl or o-| - et hyl - 6- oxo- 1, 6-
the regetigpambiyrei whsrsir®d dar bmedycblﬁtae 8. COhY edalottoh hAxtRS WY quenched

by tn a3 ) e PEL s peiied e pRL 7o sewemsed NEBCBpnd. then

dilute® veith EoCHR| Thel 3r gﬁﬁlb N8l vk R¥latdrlf 5&17 meacz% ga‘%urgf%é NaCl, dried
PCT/ US2006/ 0191 IMin hexanes
(NaxSQudi andy Gonernikateda aindery a¢duoed qrgsstieel | i nBulsﬁctatldm bPOA&D] column

chromlﬁgcr%? r@fr_ g@gl{éﬁy ‘ o%c{%(ﬁ%zbii)ugz{v%%]e desired product.

[0046Q] 6- di Byegr opyBt di n@-ra)a@eﬁfohox lofat e mdBkhY!  5-bromo-2-(2-fluoro-4-

- - 1,6-
meth tCh [0-5- et _yI_ le et hl 16 OXO ridine3teagbaxylatet Myla solution
o i O AgEnguEL %Wﬁfﬁ?ﬂoaﬁlywﬁm ogogliagrapgdine-s

carbO)ggat@I ewasr adsed Nrbr&nepldéumhldﬁx afpt acactidn Mixt&!l whs stifed at room
8 M. Br ttern tected; 1H NVR (400 MHz,
tempe%@i :f)% %S &ngges d i},l_bque %W{t samted yodagm (hisulfite) | The reaction
mixturd. 48 {iduted H)lth @Izégar{d parﬁmnedSbc*iﬁeérEg /‘dle 8‘#‘% ggdesaturated
3 2.56 , 2H),
NaClL }_@1 }ayggr welg separated and the aqueous layer was reextracteﬁl vglth EtOAc (1x).
- et
The ccﬁnlﬁﬂgcﬁ%&ﬁ@tﬁ jérg Qv(rg?eD é‘rﬁé‘%{l\%%ﬁﬁ)anﬁ c%% nltralt\el-d(u%lde%/ rerdgc):(eyd pressure.
Purificdtibry ty fliaytr ealima- cl&rcﬁﬁzitb@& Qﬁeth}ﬂ@l@é‘éﬁ&)rla@ﬁ@%c 15:1) gave methyl

? henyl am no)-5 -eth

> bmm%éi%@u%o 62’613 thylthio)phenylaripsr I-aicthe]-§- Q:f@rb@adylli}altc?ozm?me -3-
| ed and deprotected as described in Exanple 0

Carbongagelpd the desired product as a yellow solid. M5 APCl

[004615 +) mSzemZS Méthol §idvand3p- (WbﬂﬂXmetﬂl@It%bﬁﬁnvfaﬁhm -methyl-6-
DI\/% d 2) q 11. 5%3 (br s, ¥

0x0- l,é-é%& Qpél’_l?:g - ﬁgrlg xylatey - mljgt_aLJI of7 lggth(yb 5 rqr[}o 242¢Bioro-4-

thy{thi L) et 1610@16%1 ﬁé dftdl3-cAvadb® ko0 g,

(me yg Zo)ﬁli(dhy ifd)- (-Bfe 1%& 1}% 1 va(l I?_Dc %gy 2(5?9 g

0.050 mmgl),o tps(dpbenzyl(g]enacetqge) dlpalladlum(O) (0 046 g, O. 050 mmol), 1,1'-

bis(diphenylphosphine)-ferrocene (0.055 g, 0.100 mmol) and Zn(CN), (0.006 g, 0.055 mmol)

was heated at 120 °C for 2 hours. The reaction mixture was diluted with EtOAc and H,0 and

the layers separated. The EtOAc layer was washed with saturated NH4C1 and saturated NaCl,
dried (Na;SO;) and concentrated under reduced pressure to a dark yellow gum. Purification
by flash column chromatography (methylene chloride/EtOAc, 10:1) gave 0.005 g (29%) pure
desired product as a yellow solid. MS APCI (-) m/z 346 (M-1) detected; 'H NMR (400 MHz,
CDCl3) 8 10.84 (s, 1H), 8.39 (s, 1H), 6.95-7.06 (m, 3H), 3.90 (s, 3H), 3.17 (s, 3H), 2.50 (s,
3H).

[00462] The following compounds were prepared by the procedures as previously
described in the above Examples unless otherwise indicated.

Example 23-A
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Met hyl 2-(4-brono-2-fl uorophenyl am no)-5-chl oro- |
- met hyl - 6- oxo-1 6-di hydropyri di ne-3- carboxyl ate

WO 01574080 a sol ution of _ PCT/US2006/019108
met hyl 2- (4- brono- 2-f1 uor ophenyl am no) - 1- net hyl - 6- oxo-
1,6-dihydropyrid|ﬁ§ 3- cargox(iate in DMF was added
N- chl or osucci ni mi de>YTRe T egction Fmixture was stirred
at room tenperature for 25 L esAand then quenched
with saturated sodi um bi gul m- reaction m xture
was diluted with H20 and pagiN i oned het ween 88 WO
2007/ 044084 PCT/ US2006/ 019108 Et QAc/ di et hyl ether and
saturated NaCl . The | ayers Qer e separated and the
&x2eddsomaybfluoropherybaninb RN @ch iy pESfoRS) - { In¥ethy11d16xo0-1,6-
conbi ned organic | ayers mere drled (Na2SO4) and
concentrat ed undeflye dellenoCaEROXAmMIGRr i f | cati on by

[0046B]naSh SRU Cchy; qr @PWC %Moepg dihydropyridine-3-carboxylic
| ori del Et OAc,

acid: whiGhdoreeff-pxio- IJGBhEﬂropylrjdimf 2-cadByliBAdid B8 fd]ﬂaredcfromBﬂlchloro-

mcot1 a;at(:l%ég Pgdegg%t Tﬂ A']Ie}rl}lgg a((. 8111@19 the7pr 1%%433 de%gﬁl?ed 13 US Patent
No. 3 68@932 (1,9712) td)ylela 1831 %IQSWf’thegdgsﬁe& $rodakl - Exanple 21
[0046ﬂ- ( 4’ b® Eﬁ;ﬁ’ﬂé 2 Prpg ol b atlnyd-GNoxX @1 J6-dihydropyridine-

3-carb§5<%yje_¢tfboé(¥%1}1%%f§f Ecl-éir“l Q- -r%xail g F%ﬂg@]yrlmpfﬁl?arboxyhc acid (0.644
g, 3. 7E{r(rﬂelb fix0 DR (20 umpmeamb@mmm}l 1ydeiak 99395 6 m?g Igybaﬁ Iﬁ’fﬁol) and

di hydropyri di ne- 3- car boxyl ate_was coupl €

the fe%fé'ﬁ%’?*é&if% dvag stiiged Ecrru@etamuiﬁsaaéﬁqom Methyd iodide K@S@fth 116 g,
8.16 nﬁﬁ§1’) rvx%g tl&zlgagki&f ?gcﬁtgm?/]{@a%hﬁn }51 rn%)d fjé/P ?ré%qcc,étaé 23”-1|5 minutes.

The rwmoxq A0GtuveHAyas w@@almbﬁ) WiIh]QlMG{(Cbunﬁl th¢ I-%H &g&é b ghé ;reaction
7..26 1

mlxtur(::gvasl éblutegf (vggl Fﬁ(ﬁgg angiL I_q)atu(r§6d7 %\Fbaglnang |.f|;16 TyeLH Werg S 9ated The
aqueow 1dFer Wb badkloxtrdet@dRitE E#BAc (12 ThefeontBined organic layers were dried

(Na2804) and concentrated under reduced pressure to yield a crude yellow solid. HPLC

analysis showed two products in a 4:1 ratio that were separated by flash column
chromatography (methylene chloride/EtOAc, 15:1 to 10:1) to give 0.466 g (62%) pure
desired product as a white crystalline solid. The minor product was also isolated as a pale
yellow crystalline solid and identified as the regioisomer methyl 2-chloro-6-
methoxynicotinate.

[00465] Step C: Preparation of Methyl 2-(4-bromo-2-fluorophenylamino)-1-methyl-6-

oxo-1.,6-dihydropyridine-3-carboxylate: To a solution of 4-bromo-2-fluoroaniline 0.192 g,
1.01 mmol) in THF (5 mL) at -78 °C under N, was added lithium bis(trimethylsilyl)amide

(1.50 mL, 1.50 mmol, 1 M solution in hexanes) dropwise. The reaction mixture was stirred

for one hour at -78 °C. Methyl 2-chloro-1-methyl-6-o0xo-1,6-dihydropyridine-3-carboxylate

(0.202 g, 1.00 mmol) was then added dropwise as a solution in THF (5 mL) and the reaction

mixture was stirred for one hour at -78 °C. The reaction mixture was quenched by the

addition of H,O and the pH was adjusted to pH 7 with saturated NH,Cl1 and then diluted with

EtOAc. The organic layer was separated and washed with saturated NaCl, dried (Na,SOy),
91



N NC SMe Methyl 5-cyano-2-(2-fluoro-4-(neth
| t hi o) phenyl am no)-1-nethyl 6 oxo 1 6
waldvydaopyri di ne- 3-carbox, |l ate [004591 Step APCT/US2006/019108

Preparation of nethyl
and CQHQ@ﬁlfateldolﬂralen-rémﬁ)prd:dsm) pl’ihmﬁcam)rn &y -flash column chromatography

h dro carboxyl ate: To a
(meth, u%/lhé?{l e?ﬁg}%%ageﬁ g?"c‘?n%‘ 332 %/ ) @Hrcodpsired product as a white
crysta-lliff&tda)]&kl 6- oxo- 1, 6-di hydropyri d| ne- 3- car boxyl ate and

2-fluoro-4- (net hyI t hi o) benzenam ne in THE (5 nL) at
[00466]7 8 C iPerD:N2 Rugparatitnie @f | (H43+-@mBromo-2-fluorophenylamino)-N-(2-(tert-

buty) SR S AL b el 8Pyl i i Smide: To

U

solutlbmuf mathyl Z&4-brov®ifhthorophenylamino)-1-methyl-6- oxo l ,0- dlléydropyrldme -3-

2-fluoro-4-(nethylthio)phenylam no)- 1- net
carbm&glée' 6- i opyr igdi ne- SZE‘hr boxyhaed was tahtén addSHO-(2-(tert-

e as.a S Iut| on.in THE and 89 WD 2007/ 044084
S R G N A $mL) at 0 °C

was slggg};] gﬁtgghﬁlg{}lnf%lg(tglﬁlgl lsTIEB @%@%WM% &gsAfter addition, the
reactiqpd mistvesl was spmed fwc tl hhcsmtail rrabmdiehigéturanddt fhen quenched by with

e organic. Ia%{gr was _separ at ed

saturagh <D dﬂ;\ﬁ TEAC é%l& 13} &V itioge giweengs e and sgidNaCl. The

layers mm%bﬁ@teﬂdaﬂm&w adiROHS B e P rv@a%sl&é!éﬁ-'ex{) Wetkd At W@AP%IX) The
‘Iﬁfsh col utm  chronat ogr aph% (et hyl ene
combipe(] Gygamy favorte Wers:diipd @NreS®pe filesidr ent! poncimthited under reduced

pressu[reog)‘l?lgid %‘:@ f%irox%& %Eﬁﬁ ?ﬁatt Whs usecﬁna mﬁl%ut further purification in the next

step. (et hyl t hi o) phenyl am no) - 1- et hyl - 6- oxo-1 6-dih

ro r di ne_3 ca boxyl ate: To a solution of nethyl
[0046%" (gyf F B braynos2-Suotephernlamino)-N-(2-

hydro @frﬁ’eﬁﬂ IL@bQ@‘l%“dlﬁ Bgﬁﬁlﬁ‘é 8. cé@%xgﬂgcﬁe To 2 splugjon of (S)-
ronDSUCCI ni m de.
2-(4-brgma-gdivorapbamd aaine) - (2}(’[612i’mutylahutedgfls:ﬂj'(tbﬁyb\}ﬁﬂp@xwﬂcﬂﬁeﬂlyl 6-

i R
M aquebGAHCI et.hythl, et hemnpid SEeUfat®sh W QiiredNBr! fYSh tctré at room

wer e separ at ed and the aqueous | ayer was reextract
tempermulr% Ethgareactiay leqtﬁ@ Wn@hﬁ@@ vathg &t Ac | adewsshedreith saturated

e T Yo M

ﬁltered( arelt dwxbﬁnmtefchhmier Mu&d%@ssuﬂéto@wl@@Mﬁ‘ucﬂ@&vﬁﬁé solid. Purification of
or Q- 4- (et hyl t hi o) phenyl am no) - 1- net h

-b -
the cruﬁe 85 2 gt l%y %1taqaﬁ9ra %Mtp%aﬁ@ Jgﬂat@grqfdheyreau]émg [sobid grjvided (S)-2-
(4- bror&@pﬂlﬁroﬁﬁehméhug?o)cﬁﬁﬁ g%dfo%yfnlolﬁ%ﬁ ﬁm(e{lgftl% AN 8)

| am no
dlhydrqpmdnneé darbymrmply r(O GB@I e; SQ%aJvlenwyd sieps) As miwdiite' @liaf MS ESI (+)

m/z 41?%{%}4?}1 %rﬁﬁeiqﬁftq@g?ﬁ NMR (400 MHz, CD;OD) 8 7.65 (d, 1H), 7.42
(dd, m? 7eR gml 1ﬁ)0 05% g%g%f@sd(ﬁof’éﬂ '8\, 316525 96094, A%, 3.58 (ad, 1),

3. 38(S,t3fH)s(1d|1!§é,n?zf§/] i deneacet one) - di pal | adi un{0) (0.046 g,
0.050 mmol ), 1,1 di hosphi ne) -ferrocene
(0.055 g, 0.100 mm|)5éﬁ*’d‘e&ﬁ%<§2 (0.006 g, 0.055

nmol )
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was heated at 120 C for 2 hours. The reaction m xture

was diluted with Et OAc and H20 and the |ayers
wgaepanated. The Et CAc | ayer was washed w th sapCr/asmde/019108

NHACL and saturated NaC, dried (Na2SO4) and

concentrat ed under rdtleg pressure to a dark yellow

gum Purification by fl shkbol m chr omat ogr aphy

(et hyl ene chl ori de/ Et @ACY < gave 0.005 g (29%

pure desired product & solid. M5 APClI (-)

mz 346 (M 1) detected;

10.84 (s, 1H), 8.39 (s, dH), 6.95-7.06 (n1 3H), 3.90

.3 .

[00468] evi owk ESIgﬁ ' Hl/d mﬂ@gm}? 3_ tg%,a%ll\g\glég(%dr%lélﬁ CDCls) &

ot herwi se indicated
10.8 (pCiif) 3245061, 619,189 (¢ 131), ©~54F(t HI), .29 (d, 1HBy 5.59D(br s, 2H), 3.24 (s,
3H). (S)-2-(4-brono-2-fluorophen | amno -N-(2-h
dr oxypr opoxy) - 1- net hyl - 6- oxo-1 6
di hydr opyri di ne- 3- carbq%aﬁﬁﬂ@23k90463] Step A
Preparation of 2-Chl oro-6-o0xo- -dih dro
yri di ne- 3- carboxylkgﬂ\a¢]d:0
2- Chl or o- 6- oxo- 1, 6-7di Fdr
was prepared fron1d|chlor
15.6 mmol, Aldrich) acc e procedure
descri bed in US Pat ent 2 (1972) to yield
1.31 g (48% of the desir d product. [00464] Step B
Preparation of nethyl 2-chloro-I-nethyl-6-o0xo0-1
-ethdxy el éﬂeﬂuérd*}%mdoﬂlamtahunuﬂ- Bhetth@-cakos obulihattogfridine-3-
2- chl or o- 6- oxo- 1, 6- di hydr I ne- 3-carboxylic acid
(0.644 g, 3.71 nnDI) i Ry g m.) was added |ithium
[0046$1ydr i dR1g E§P/Q+)Qn/221§2 QMQ)S)%é’FH‘HeﬁecéHdIH NI\%RY@@%EH? DMSO-ds)
m xture was stirred m nut es under .
8 11.4i(buis,déD)( §.850®r s 1H)17 06 (dd, 118), 168 (dplH), Rals (thHd), 60656@1, 1H), 6.18

a stirred for an additiona
«LlHiggﬁ?&th@.§E%E§3Ebat#b§hgﬁ$xture was quenched with 2
MHCO until the pH was fiafpld #§p €action mxture was
diluted with Et CAc and saturated NaCl and the |ayers
wer e separ at ed. ﬂmgé/g\uebusg ayer was back-extracted
with EtQAc (I Xx). cofb arg ic layers were

dried

e- 3-carboxylic acid
oty nic acid (3.00 g,

2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-0x0-1,6-dihydropyridine-

3-carboxamide
[00470] MS ESI (+) m/z 448 (M+1) pattern detected; 'H NMR (400 MHz, CD;0D) 6
7.66 (d, 1H), 7.56 (m, 1H), 7.46 (m, 1H), 6.65 (t, 1H), 6.28 (d, 1H), 3.85 (t, 2H), 3.67 (t, 2H),
3.36 (s, 3H).

Example 23-E
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(Na2SO4) and concentrated under reduced pressure to
yield a crude yellow solid. HPLC analysis showed two
w@e@doetos4 in a 4:1 ratio that were separated bRCT/IU82N6/019108
colum chromat ography (nethyl ene chl oride/ Et OAc, 15:1
to 10:1) to give @u466. 9 (}(}620@ pure desired product
as a white crystall i\g@ﬁli Tl_pe A nor product was

also isolated as a pale vy crystalline solid and
met 2-chl oro- 6-
" C paration of

identified as the regioi sgmer
nmet hoxyni cotinate. [00465]
Met hyl 2-(4-brono-2-fl uorophenyl am no) - 1- net hyl - 6-
oxo- 1, 6-di hydropyridi ne-3-carbox, lyate: To a
$8)-2+4(2-Gluonf-4 4o duphemddn inbydi-Pahydrof®rébx ¥ $2 -18ethylle -8%o-1.6-
mml) in THE (5 t -78 C_under N2 was added
i thi um bis(tri m@%ﬁ@%&ﬁgﬁmfm ik i, 1.50 mol,
M so ' i i Ther j
00478 4 SO0 EST DA B0 S8R | 0 . Csom)
7.66 (@5 i:]H),((Tr.fo:GZ I(dnEthﬂ.%&S(d})lHl-),l6.65 q, th%ﬂ[ Q.Qggﬂ,gilgﬁ-%$@ﬁ,bmy 3.67 (m,
a was en adde ropw se as a
1H), 33%]6@5?4129’ gé’#@éﬂbqrﬁ;{g )the reaction mxture was
stirred for one hour atpye e reaction m xture
was quenched by the acFJfatz'?[ggzg H20 and t he pH was
adjusted to pH 7 with ﬂat upated NHAQ and then dil uted
with EtOAc. The or/g\caﬂc ayer Was separated and
washed with saturated , N (NaZSO4), 91 WO
2007/ 044084 PCT/ U82006/|019 08 concentrated under
reduced pressure. Purificatho ' % sh col um
chromat ography (et hyl eme chl ori de QAc, 15:1) gave
0.232 g (65% pure desir8d product as a white
N-ethays2-éd-[luo® -4 O bty thig RheAY1aRiRY- 1Dne By EpAX 8L 1L 2RiHfropyridine-3-
(S)-2-(4-Brono-2-fluorophenylam no)-N(2-(tert-
but yl di met hyl si | yl oxy) ptasbsemidel - net hyl - 6- oxo- 1

[004723;5 ?LS%’MSORYEE EhNR/233 LMY AEE dfeced; SBI MM P08 MEZ, CD,0D)

§ 7.642d( B} r70¥P0d; 1HYOF, VDR 6186, - L6 N, BFIRe085L¢of 28 8,32 (s,
%&i op]Q i]d?io(ne- 3-Mca%g§yll)&?tae 8(%5$050)Tg, %( 14 ms)q{qgggl)mn (s
3H), 2426 3HDe ] 224 BED.

but yl di met hyl si | yl oxy) /e oxyl am ne (0.072 g,
0.35 mmol) in THE (1. 5@&%11%@/%50 was sl owy added
[ithium bis(trirﬁihylsilﬁfl)%rride (0.70 M, 0.70 mmol).
After addition, the” react#on nmixture was stirred for
1 hour at room tenperatur anH t hen quenched by with
saturated NaHCO3. The refpctijon ure was partitioned
bet ween Et OAc and sat Nat€l_ NIlhe grs wer e separated
and the aqueous | ayer was |[pback-extra Y8d with EtOAc
(I x). The conbined organi% layers were dried
2 NARSHH)(mE iy 1tRIoGSheANEMGNAE 1 h3liRd v 4RGENH - 1 REHSEE-0x0-1.6-
pressure to yield a crude brown solid tnat was used
wi t hout further gilvidtopysidines3-carbommidext st ep.

00467 P Lon,  of
004731304 s 35 P8R0 et MR €400 M, DG
10.28 3y oHY DQ 28 M@t 1), 7800000 . :
(gydi E;%ﬂgor |H)d% Ze{gg?cgyboxam deﬂ%}é 6a96s((rnrll’u1tfil)br61 7gf(t’(1§)l)-’ 619,
1H), 4.04 (m, 2H), 3'gs (m, 1H), 3.75 (m, 2H), 3.22 (s, 3H), 2.48 (s, 3H).

Example 23-H
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2- (4-brono-2-fl uorophenyl am no)-N-(2-(tert-butyl di meth
yl si |yl oxy) propoxy) - 1- et hyl - 6- oxo-

wa 2@7didegdr opyri di ne- 3-car boxam de (0.074 g, OPAHURIPO6/)19108

in THE (1.50 nL) was added 1 M aqueous HO (1.4 m,
1.4 nmmol). The reaction Was stirred for 16 hours at
room tenperature. Yhedeaefion nexture was diluted
with Et OAc and washéd wit atnur atked  aqueous NaHCO3
(3x) and saturated aqueoys d . organi c | ayer was
dried (Na2S04), filtere i¥h._C oRCen eted under
reduced pressure to yield crude white solid.
Purification of the crudeoproduct by trituration with

(S)2t2afhame-4i (andtiatlibis)phdnyl dhinb BRURLH yaeh8kd fdxP)- O ABH-6-0x0-1.6-

(S)-2- . . ,
(4- brono-2-fl uor o%@ﬁ@pﬁ!ﬂﬁhne&:w@mm}dﬂ oXypr opoxy) - 1- m

-bre r ot 27 3 A : 3
o478, SHOES! b o VG SV D Bt NG PR e o) o
7.64 (dj ¥ 142 (4160 W82 (Bn B et @d . 0

(df Y 742 (4 181)( W82 (BN H)A6 E(tn;ﬁﬁtgeza galH%hiFgﬂ,“@,_hgg,%%o (m, 1H),

3.71 (m),%@,(ﬁl)?if% 6Sad %Hig?d(%(?; ?;1}9) J-(IQ.(é,s?Pé)m 1H), 3.70

(dd, I H), 3.58 (dd, | 38.(s, 3H), 1.11 (d,
3H). Exanple 23-B 92 6‘%3?88%%%[084 PCT/ US2006/ 019108
H2NO HF NN):a~1 O

2-(2-fl uoro-4-i oJ‘oﬁh(rM)ﬁ M70) - 1- reet hyl - 6- oxo- 1

6- di hydr opyri di ne- 3- car boxagi d 00468] Ms ESI (+)
rn/z 388 (Mtl) pattern defecled; NVR (400 MHz,
CDC13) S 10.8 (s, 1H), 734ZN(d, 7.39 (d, 1H),
6.54 (t, 1H), 6.26 (d, 1H),| 5.59 (br g 2H), 3.24 (s,
3H). Exanple 23-C HNO FONI /

N2 g8 hexo-2= didorbbhiHyRmfinb PNARDR/Ard:3BIHARY)-1-methyl-6-0x0-1,6-
- 1-met hyl - 6- oxo- 1_6-di hydr opyri di ne-3 car boxani de

[ 00469] Ms ESI ( ik - opamider n detected; 'H
NVR (400 MHz, DMSO d6)y..S 11. rs, I H, 9.83 (br
s, | H, 7.66 (dd, 1%0'?‘??‘%%2?’61,(’2 H, 7.43 (d, | H),

6.65 (t, | H), 6.H%8\/\O/H o ]

H
N

i

l
N\ Br

O
(8)-2-(4-bromo-2-chlorophenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-0x0-1.,6-

dihydropyridine-3-carboxamide

Example 23-K

H
HO N O
\/\O/ ! Cl
N\ |
0]

2-(2-chloro-4-jodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 ,6-dihydropyridine-

3-carboxamide

[00475] MS APCI (+) m/z 464, 466 (M+, Cl pattern) detected; "H NMR (400 MHz,
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(d, 1H, 3.70 (g, 2H), 3.21 (s, 3H), 1.10 (t, 3H.
Example 23-D HF 0 HB/-,ONH N N, O
WQ2(02/084080r 0- 4- i odophenyl am no) - N- ( 2- hydr ox et PORYS2006/019108
-1-nmet hyl - 6-o0x0-1 6-dih dy rop ridine- 3-carboxam de
DMSPeds) 8011 598bES| 1H)+10.06 ibréMBHI IH86) (dp ARD), . vt @bﬂHo,t’eﬁf; (ddHlH), 6.53

o R G B RS Ao [l os 1

3.67 (t, 2H), 3. 3xdmipledIy, Exanple 23-E 93 WO
2007/ 044084 PCT/ US2006/ 0191 8 HOBH N O O E dH N N,
O(S)-2-(2-fluoro i odopken 4am no)-N (2- yroxypro
oxy) - 1- net hyl - 6- oyg)\l/QO “di d(%Ir'_ppyICI di ne- 3
- car boxam de [00471] EM5 ESILA N Z 462 (M+-l) pattern
detected; 'H NVR (400 M | OD)7 66 (d, 1H),

7.56 (d, 1H), 7.46 (d, | .6 | H, 6.28 (d, |
H, 3.85 (m | H, 3.67 (ml 1H), 357(m 1H), 3.38
(s, 3H), 1.11 (d, 3H). ExanBle 23-F H
(8)-2-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-0x0-1.6-

dihydropyridine-3-carboxamide
[00476] MS APCI (+) m/z 478, 480 (M+, Cl pattern) detected; 'H NMR (400 MHz,
DMSO-de) 8 11.59 (s, 1H), 9.99 (s, 1H), 7.86 (d, 1H), 7.64 (d, 1H), 7.54 (dd, 1H), 6.53 (d,
1H), 6.21 (d, 1H), 4.73 (m, 1H), 3.75 (m, 1H), 3.58 (m, 2H), 3.14 (s, 3H), 1.02 (d, 3H).
Example 23-M

55«@

2-(2-chloro-4-iodophenylamino)-N-methoxy-1-methyl-6-ox0-1.6-dihydropyridine-3-

carboxamide

Example 23-N

Wﬁ?ﬁl

(8)-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-0x0-1,6-

dihydropyridine-3-carboxamide
[00477] MS ESI (+) m/z 476 (M+1) pattern detected; 'H NMR (400 MHz, CDCl) 6
9.79 (s, 1H), 8.53 (s, 1H), 7.46 (d, 1H), 7.35 (m, 1H), 6.44 (t, 1H), 4.15 (m, 1H), 3.92 (dd,
1H), 3.69 (dd, 1H), 3.28 (s, 3H), 2.14 (s, 3H), 1.14 (d, 3H).
Example 23-O
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/['--~O'NOF H NN11-1 SM O
N- et hoxy-2-(2-fluoro-4-(neth |y

wao bioa)ppteenyl anmi no) - 1- met hyl - 6- oxo-1 6-di h PCT/US2006/019108
dr opyri di ne- 3- car boxam de [00472] MS APCI (+) niz
352 (Mtl) patterpl?det gct H NVR (400 MHz, CD30D) 6
7.64 (d, | ,H7.05(m 1H), 6.86 (t,
I H, 6.21 (d 1H), —3 85 24, 13.32 (s, 3H), 2.47
(s, 3H), 1.22 (t, 3H). E)Ehn‘pe HHO ONOF N
SMe O
2- (2 fluoro-4- (met hyIthl o) henyl am no§ N(2 hydr oxyet ho

7.38 (d, 1H): 7. dmvdmpvm&anneemarb(ommmu)' 6. 79’(t,

0047810+ P18 A58y (ot s 8-ty 1 Nl Mol i) 5 7.10
(dd, mg) 2097, qzmosm RCTHYSLO0 Bh 0L OS5 (O, 3RO, H 7N g, 150,
2.47 (s, 3\H) s (s, 3H), 1.16 (d, 3H).

Example 23-P

&@

(8)-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1.5 -dimethyl-6-ox0-1.6-

dihydropyridazine-3-carboxamide
[00479] MS APCI (-) m/z 475 (M-1) detected; '"H NMR (400 MHz, CDs;OD) 6 7.52
(dd, 1H), 7.44 (dd, 1H), 6.63 (t, 1H), 3.98 (m, 1H), 3.84 (dd, 1H), 3.79 (s, 3H), 3.72 (dd, 1H),
1.78 (s, 3H), 1.16 (d, 3H).

Example 23-Q

N._o
\O/

2~(2-fluoro-4-iodophenylamino)-N-methoxy- 1-methyl-6-0x0-1,6-dihydropyridine-3-
carboxamide |
[00480] The following compounds were prepared by the procedures as previously
described in the above Examples.
Example 24-A
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(S)-2-(2-fluoro-4-(me thylthio)phen | am noL-(2-h
dr oxypropoxy)-1-nethyl 6 oxo 1 6

walkdvydapyri di ne- 3- car boxam de [ 00474] MS ESIPCHPSI00€019108
382 (M+l) pattern detected; 'H NVR (400 MHz, CD30D) 5
764(d||—|),712("éol—|)704(d 1H), 6.85 (t, |
H, 6.21 (d, 1H), 401( I H, 3.90 (m I H, 3.71
(m 1H), 3.60 (m 1H), 3.®2 (s, 3H), 2.47 (s, 3H),
1.10 (d, 3H). Example - NH HHO-ONOCI HN N~
Br O 2-(4-brono-2-chl or|o h|en IFani no) N-(2-h drox
et hoxy) - 1- net hyl - 6- 0X0-AX¢ ropyridine-3
- car boxam de Exanple 2[8B- O\lOCI H NN, Br
(S)-2-(4-brono-2-chloro
| am no) - N- ( 2- hydroxyproppxy) 1- net hyI 6-0x0-1 6 dih

dro4y|d|ne30arboxamde Exarrple 23K H HO - NOCI
00- dsoxyethaxy)-1apng l.6

eyt hoxy) - 1- met hyl 1858 d| ne
3- car boxam de [OOZW‘%’T‘%@%@%I%WW 3 4 &é464 466 (Mr, C1

pattern) detected; 1H NBfanpleQ4MBiz, 95

?
O NH
hoF
N
PN |
0

2-(2-fluoro-4-iodophenylamino)-N-methoxy-1,5-dimethyl-6-oxo0-1,6-dihydropyridine-3-

carboxamide

Example 24-C

0
O NH
H F
B N@
N |
(0]

N-ethoxy-2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-ox0-1.6-dihydropyridine-3-

carboxamide

Example 24-D

N-ethoxy-2-(2-fluoro-4-(methylthio)phenylamino)-1,5-dimethyl-6-0xo-1 .6-dihydropyridine-

3-carboxamide
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WO 2007/ 044084 PCT/ US2006/ 019108 DMSO-d6) S 11.59 (br
s, 1H), 10.06 (br s, 1H), 7.86 (d, 1H, 7.64 (d, 1H,
wQ284/0§984 1H), 6. 53 (d 1H) 6. 21 (d 1H) 4P(B]7'/USI0,06/019108
1H), 3.78 (t, 2H), 2H) , § . Exanpl e
[004833° | NYIBAPCI (+mnwzc$6@| ) pntt@ntdetqctad I(ISWMR (400 MHz, DMSO-

ds) & F1.5BLAY llﬁ%'d)zé’(bgeg}’ﬂ{g‘?@o(%,oﬁ)r 2 XHPE B 15D, 6.73 (1, 110,

FPCD, pattern)
76 (Edlg?th@ngle NNR46’(§103H)2267§3 8%01 gl%/h ?é 1.59 (s, 1H),

9.99 (s, 1H), 7. 86 (d, EﬂmpmafE(d 1H), 7.54 (dd,
1H), 6.53 (d, 1H), 6.21 4d, 1H, 4.73 (m 1H), 3.75
(m 1H), 3.58 (m 2H), 8 14 (s, 3H) 1.02 (d, 3H).

Exanple 23-M H-,,OQNAO CI NI 10)
2-(2-chloro-4-i odopheﬁ
| ami no) - N- met hoxy- 1- A# - 6- 0x0- 1

6- di hydr opyri di ne-3- ca boﬂam’ e Exanple 23-N H
HO-~OO NOHF =N I

(S)-2-(2-fluoro-4-io hemyl ) -N- (2- hydr oxypr opoxy
)-1 5-di net hyl - 6- oxo-1 6- S

di hydropyri di ne- 3- car bdXami de [00477] Ms ESI (+) mz

2-($Afuot vl ﬁeﬁﬁﬁtﬁﬁﬁﬁheﬂ@faﬁﬁﬁ&%-( %—'ﬂv%vétﬁggv)w-’dir%%ﬁé-oi?o-1 ,0-

dihydropyridine-3-carboxamide

[00482] MS APCI (+) m/z 382 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-
ds) 8 11.48 (brs, 1H), 9.78 (br's, 1H), 7.56 (s, 1H), 7.23 (dd, 1H), 6.99 (m, 1H), 6.73 (t, 1H),
4.68 (br s, 1H), 3.76 (t, 2H), 3.51 (t, 2H), 3.19 (s, 3H), 2.46 (s, 3H), 2.01 (s, 3H).

Example 24-F

(8)-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1 ,5-dimethyl-6-0x0-1.6-

dihydropyridine-3-carboxamide
[00483] MS APCI (+) m/z 396 (M+1) pattern detected; "H NMR (400 MHz, DMSO-
ds) & 11.48 (brs, 1H), 9.68 (br s, 1H), 7.55 (s, 1H), 7.23 (dd, 1H), 6.99 (dd, 1H), 6.73 (t, 1H),
4.73 (d, 1H), 3.74 (m, 1H), 3.56 (d, 2H), 3.20 (s, 3H), 2.46 (s, 3H), 2.01 (s, 3H), 1.02 (d, 3H).
Example 24-G

~ Br
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9.79 (s, I H), 853 (s, 1H), 7.46 (d, 1H), 7.35 (m
1H, 6.44 (t, | H, 415 (m | H, 3.92 (dd, 1H,
wa2@9/04084 1H), 3.28 (s, 3H), 2.14 (s, 3H), 1.Rrd1/{82006/019108

3H) . Exanple 23-0 96 WO 2007/ 044084 PCT/ US2006/ 019108
@%Mi&@ﬂ@ggﬂpmMO?gN-@-hvdroxvethoxﬂ-1 .5-dimethyl-6-0x0-1,6-

(S)-4-(2-fl uoro-4- 1 Ni o) nyl ami no) - N- (2- hydr ox
ypropoxy)-1 5-di HMUXU—I-%——O@CI hﬁﬂleoj)g e fg%r opyri dazi ne- 3
- car boxam de [00478] MSEARGeple@4)HM z 395 (M 1)
detected; 1H NI\/R (400 MHz, CD30D) 6 7.10 (dd, I(g?j
7.03 (d, |1 H, 1 ,leO(m 1H), 3.85
1H), 3.79 (s, 3H) é/\O(d HH) Cl 2.47 (s, 3H), 1.75
(s, 3H, 1.16 (d, 3Hj. Ex HOH OHF N NN
I

(S)-4-(2-fluoro-4-iodop
-1 5-di net hyl - 6-oxo-1 6- dikydropyri da2| ne-3 -c
ar boxam de [00479] Ms APCI (-) mz 475 (M 1) detected,

(S EBH(HNRO th é 20 Hbin ph B0 SN A 288 drdxf8ropbx Vi) 1, 5 Hithéthy H6-0x0-1.6-

1H), 6.63 (t, | H), 3.98 (m iH), 3.84 (dd, | H), 3.79
(s, 3H), 3.72 (dd@l%—mélﬂ?é—?@é&&%@_el 16 (d, 3H).

Exanple 23-Q H\. N O @fmpkd 24N

N hydr oxypr opoxy)

2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1.5-dimethyl-6-0x0-1,6-

dihydropyridine-3-carboxamide
[00484] MS APCI (+) m/z 478, 480 (M+, Cl pattern) detected; 'H NMR (400 MHz,
CDs0D) & 7.79 (d, 1H), 7.59 (s, 1H), 7.52 (dd, 1H), 6.39 (d, 1H), 3.89 (t, 2H), 3.67 (t, 2H),
3.34 (s, 3H), 2.13 (s, 3H).

Example 24-J

H
HO g N o0 o

/' ez

(8)-2-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-0x0-1,6-

dihydropyridine-3-carboxamide
Example 24-K
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N O

2-(2-fluoro-4-iodophenyl am no) - N- et hoxy- 1- net hyl - 6- ox
wW@2070848hydr opyri di ne- 3- carboxam de [ 00480]Pd1Es2006/019108
foll ow ng conmpounds were prepared by the procedures as
previously described>pn the above Exanpl es. Exanple
24-A 97 WD 2007/ 044084 P@I/ US2006/ 019108 HO O NH F
~N\ N1/ Br O2-( r go-&- f [ uor ophenyl am no)
-N-(2-h d~yet hoxy)-1-ne - 0%Q-1 6-
di hydropyri di ne-3 -c aftjboxani @ anple 24-B Oi O
NHF NN, O N |
2- (2-fluoro-4-iodophenylam no) - N- nmet hoxy-1
5-di met hyl - 6- oxo-1 6-di hydropyri di ne-3- carboxam de
= fsi-¢-igdpphenylaryiniHNEmetHox ¢ 1t S-flimdthy1@-0x0-1,6-dihydropyridine-3-
N- et hoxy- 2- (2-fl uoro-4-i odophenyl am no) -1
5-di met hyl - 6- oxo-1 6-di ﬁ%[g-fl di ne- 3-

Example 24-L

OH

‘?j
HN O
H F
s ”@
Cl N\ |
O

5-chloro-2-(2-fluoro-4-iodophenylamino)-N-( 2-hydroxyethoxy)-1-methyl-6-0x0-1,6-

2.

dihydropyridine-3-carboxamide
[00485] MS ESI (+) m/z 482, 484 (M+, CI pattern) detected; 'H NMR (400 MHz,
DMSO-dg) 8 11.56 (br s, 1H), 9.69 (br s, 1H), 7.89 (s, 1H), 7.64 (dd, 1H), 7.40 (dd, 1H), 6.72
(t, 1H), 4.66 (t, 1H), 3.67 (t, 2H), 3.49 (m, 2H), 3.28 (s, 3H).
Example 24-M

H
HO_ A~ N 0 -

(8)-5-chloro-2-(2-fluoro-4-iodophenylamino)-N-( 2-hydroxypropoxy)-1-methyl-6-0x0-1,6-

dihydropyridine-3-carboxamide

Example 24-N
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carboxam de Exanple 24-DO i ONHF NN/ (\ ~ S
O N-ethoxv-2-(2-fluoro-4-(meth |y thio)phenylan no)-1
WG 2@ 0et0BY | - 6- 0x0- 1 6- di hydropyri di ne- 3- car boREIUS®06/019108
98 WD 2007/ 044084 PCT/ US2006/ 019108 [00481] Ms APC
(+) mz 366 (M+l) pattern ected; 1H NWMR (400 MHz,
DMSO- d6) S 11.38 (br s, H, 9.79 (br s, | H, 7.54
(s, 1H), 7.23 (dd, 1H), 06.99 (dd, 1H), 6.73 (t, | H),
3.76 (q, 2H), 3.19 (s, HRH) O 2. 46 (s 3H), 2.01 (s,
3H), 1.12 (t, 3H). Exanpl Zﬂ ECOfOHIi HNOF H N

~N I/ S 0O2-(2-flug e yIthlo)phenyIamno N
(2- hydr oxyet hoxy) -1 5- dBnEﬂhyI X0- 1 6- dih dro

yri di ne- 3- car boxam de (+) mz 382

(Mrl) pattern detected, NVR (400 MHz, (DNBEiDdG) 6

11.48 (br s, 1 9 78 (br_s, , 7.56 (s

(Ei2c ( 0-440 W 0)- (bhvdroxveﬂﬂ)&ztlﬂmmm—_l&

1H), 3.76 (t, 2H); t S, 2. 46
31, 2.01 (;?d_%é&gggzm%@c%rp%é%%ﬁ(% O, | ”_~’ N O

[0048(5] H NMS APCI (-) m/z 477, 479 (M-1, Cl pattern) detected; '"H NMR (400 MHz,
CD;0D) 8 7.77 (d, 1H), 7.54 (dd, 1H), 6.51 (d, 1H), 4.01 (t, 2H), 3.81 (s, 3H), 3.75 (t, 2H),
1.74 (s, 3H).

Example 24-0

HO\/\O
N/ \@
l
/N

(S)-4-( 2-chloro-4-iodophenvlamino)-N-( 2-hydroxypropoxy)-1,5-dimethyl-6-0x0-1.6-

dihydropyridazine-3-carboxamide
[00487] MS APCI (-) m/z 491, 493 (M-1, Cl pattern) detected; 'H NMR (400 MHz,
CD;0D) 6 7.77 (d, 1H), 7.54 (dd, 1H), 6.51 (d, 1H), 4.00 (m, 1H), 3.87 (dd, 1H), 3.80 (s,
3H), 3.75 (dd, 1H), 1.74 (s, 3H), 1.16 (d, 3H).
Example 24-P
OH

?
HN o
H Cl
g N@
|
N
- Br
O

4-(4-bromo-2-chlorophenylamino)-N-(2-hydroxyethoxy)-1 .S-dimethyl-6-0x0-1,6-

dihydropyridazine-3-carboxamide
[00488] MS APCI (-) m/z 429, 431, 433 (M-1, Br, Cl pattern) detected; 'H NMR (400
MHz, CD;0D) 6 7.62 (d, 1H), 7.38 (dd, 1H), 6.67 (d, 1H), 4.02 (t, 2H), 3.81 (s, 3H), 3.75 (,
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N, SS O (S)-2-(2-fluoro-4-(nethylthio)phen
| am no) - N- ( 2- hydr oxypr opoxy) -1 5-di net hyl - 6- oxo-1 6-
W(al'rzttwmn@pyri di ne- 3-car boxam de [00483] M5 APQPCT/¥32008/219108
(Mtl) pattern detected; 1H NWR (400 VMHz, DVSO d6)
2H), b7&ﬁsa§)(br s, I H, 9.68 (br s, | H, 7.55 (s, | H),
7.23 (dd, 1H), 6.99 (d 73( ), 4.73
(d, 1H), 3.74 (m 1H), xd F‘%&"G‘% 3,20 (s, 3H),
2.46 (s, 3H), 2.01 (s 35%, .02 (d, 3H). Exanple 24-G
HO O NH H d N N1 O 2007/ 044084
PCT/ US2006/ 019108 2 ( 4- bro E ch or ophen
| ami no) - N- ( 2- hydr ox ey tﬁpf
di hydr opyri di ne- 3- car boxawg ple 24- H H HOO,.N
Ocd H NN Br O

Cl I \' NNN t~J dlhvdropvrldazme 3- carboxam1de

[00489] Additional compounds of the present invention include compounds of general
Formulas Ia, IVa, IVb, IVe, IVd, IVe, IVf, and IVg as shown in the following Tables 1-8
R_o
R3 ’ R
N7 N
Fetol
0]
Ia
Table 1
R’ R’ R R® R’
Me Me F Br H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0

~ (S)-MeCH(OH)CH,0O
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0

Me Me F I H
OH
OMe
OEt
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O 2-(2-chl oro-4-iodophen | am no)-N-(2-h droxyethoxy)-1
5-di net hyl - 6- oxo-1 6- di hyd_ ropyridi ne-3-car boxam de
wpQord440sM5 APCI (+) mlz 478, 480 (M, O patt eCcm)us2006/019108
——deteetedi—2H-NVR (400 M4z CD30D) S 7 79 (d, 1H)

7.59 (s, 1H), 7.52 (dd, 1H), 6.39 (d, 1H), BI(KEHZ(GHZO
2H), 3.67 (1, 2H), 3.34 (s, 3K, 2.13 (s, 3H,

Examnple 24-J HHO ,,-0,,NO OC H N :: HQCHEMe)0
(S)-2-(2-chl oro-4-iodophen

| ani no) - N- (2- hydr oxypr opoxy) - 1 5-di net hyl(s)6MeC5I(9H3CH20
di h dropyri di ne- 3-carboxam de Exanpl e ?(R)JHO@QQCMS)H)CHZO
2007/ 044084 PCT/ US2006/019108 O1 HNOHC N (@)

2- (2-chl or o- 4-i odophenyl ami no) - N- et hoxy 1 -PrCH20

4\ Ih o

5- lgfemer hyt="6- U J. 6-dihydropygdine—3—carbox aH. ge

Exanpl e 24-L N OH N, ||

5-chl oro- 2- ( 2- fI uoro 4-i odophenyl am no) - N. ( 2- hygjy oxyet

hoxy -1-methyl-6-o0ox0-1 6 di hydropyridi ne-3-carboxamn de
OMe

OEt
HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

Me Me Cl Br H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢c-PrCH,0

Me Me Cl 1 H

OH
OMe

OEt

HOCH,CH,0
HOCH,C(Me),0
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
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[00485] MsS ESI (+) mz 482, 484 (M+, O pattern)
detected; IH NWVR (400 MHz, DMSO-d6) 8 11.56 (br s,

wakho7/09080 (br s, 1H), 7.89 (s, 1H), 7.64 (dd, PpaFps2006/019108

7.40 (dd, 1H), 6,72 (t, 1H), 4.66 (t, 1H), 3.67 (t,

2H), 3.49 (m 2H), 3.28 (s, 3H). Exanple 24- MprEHOF

NOH—V N4\ O N

('§4ﬁ5- chl or o- M 2- f | uofb- 4- i od®Migenyl ani no) - N- (B- h

dr oxypropoxy)-1 nethyl 6 oxo 1 6

di hydr opyri di ne- 3- car boxam de Exanple 24-N 10P%0
2007/ 044084 PCT/ US2006/ 019108 /OH QI( i HN G\ C
N N O 4-(2-chloro-4-iodophen | am no)-N(2-h

dr oxyet hoxy) -1 5-di net hyl - 6- oxo-1 6- OEt

di hydr opyri dazi ne- 3- car boxani de [ 00486] M5 APCl (-

mz 477, 479 (M1, d pattern) detected; 1I—HQ|QIH2%: e
MHz, CD30D) S 7.77 (d, 1H), 7.54 (dd, 1H) :

1H), 4.01 (t, 2H), 3.81 (s, 3H), 3.75 (t, gﬂ)@}é%@)&?o
(s, 3H. Exanple 24-0 HHO- NO C H ($MMECHOH)CH,0

(R)-HOCH,CH(OH)CH,0
c-PrCH,O

Me F F Br H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0O
¢c-PrCH,0

Me F F I H

OH
OMe
OEt
HOCH,CH,0O
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0O

Me F F SMe H
OH
OMe
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(S)-4-(2-chl oro-4-iodophenyl am no) NN- ( 2- hydr oxypr opoxy
)-1 5-di nethyl -6-o0xo0-1 6- dih dy

WO opyiosdsxi ne- 3- car boxam de [ 00487] M5 APCI (- PCTMUK2006/019108
491, 493 (M1, d pattern) detected; 1H NVR (400 MHz,

CD30D) 8 7.77 (d, 1H), 7.54 (dd, 1H), 6.51 (d, ggiH,
4.00 (m I H, 3.87 (dd, I H), 3.80 (s, 3H, 3.75
(dd, 1H), 1.74 (s, 3H), 1.16 (d, 3H). ExanmpHeCH:CPF,00
fOHi HNOHOC N Br

4- (4- brono- 2- chl or ophenyl am no) NN- ( 2- hydro§9%8§%e)l@

S5-di met hyl - 6-oxo-1 6- di hydropyri dazi ne- g\
[00488] M5 APCI (-) mz 429, 431, 433 (M %1) E@I’P@:ﬁ‘)@ﬁzo

pattern) detected; 1H NVR (400 Mz, CKBQIB)O(S{{CI@@H)CHZO

1H), 7.38 (dd, 1H), 6.67 (d, 1H), 4.02 (t, H)P
(s, 3H), 3.75 (t, 102 WD 2007/ 044084 c-Pr H20

PQJit US2006/ 01$108 2H)C1 I.73 (%r 3H) . Exanpte Aﬁ Q H
HOB/-NO OCI H NN:: iNBr
(S)-4-(4-brono-2-chl orophenyl am no) N- ( 2- hydr oggpr opox
y)-1 5-dinethyl - 6-o0xo-1 6-
di hydropyri dazi ne- 3- car boxam de [00489] Addi t@Mkal
conmpounds of the present invention include cog@%%mds
of general Formulas la, IVa, Vb, W, |Vd,
and 1vVg as shown in the follow ng Tables 1-fob,EG,d O
HRL NN

HOCH,C(Me),0

(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0O
¢-PrCH,0

Me F Cl I H

OH
OMe

OEt

HOCH,CH,0
HOCH,C(Me),O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢c-PrCH,0

Me F Cl SMe H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0O
(S)-MeCH(OH)CH,0
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|l ~\ R7. NRO/ RB Ola Table 1 R RO R R8 R3 M
M FBr H OH Ow OEt HOCH2CH20 HOCH2C( Me) 20

W@ )o7Ne@s{ OH) CH2O ( R) - HOCH2CH( OH) CH20O c- Pr CH2EX T/VB20Me019108
E1 H OH Ow Ot 103 WO 2007/044084

PCT/ US2006/ 019108 HOCH2CH20 HOCH2C( Me)(@®)-HOCH,CH(OH)CH,0
(S) - McCH( OH) CH2O  (R) - HOCH2CH( OH) CH20 c- Pr CH2Q M Me
FSMe H OH O OEt HOCH2CH20 HOCH2C( Me) 26 PrCHO

SV R OF) Uigq© F Br H
OH
OMe
OEt

HOCH,CH,0

HOCH,C(Me),0

(S)-MeCH(OH)CH,0O
(R)-HOCH,CH(OH)CH,0O
¢-PrCH,0

Me Cl F I H
OH
OMe
OFEt
HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0O
(R)-HOCH,CH(OH)CH,0O
¢-PrCH,O

Me Cl F SMe H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0O
¢-PrCH,0O

Me Cl Cl Br H
OH
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(R) - HOCH2CH( OH) CH2O ¢c-PrcH20 Me Me O Br H OH Owe
OEt HOCH2CH20 HOCH2C( Me) 20  ( S) - McCH( OH) CH20
W@ R)07@BBRCH( OH) CH20 c-PrCH20 Me Me O | H  QRCT/OM®06/019108

A\ i § MO 12701270 1T I

(R) - HOCH2CH( OH) CH2O 104 WD 2007/ 044084 OMe
PCT/ US2006/ 019108 c-PrCH2ZO Me M2 C SMe H OH OQOwe
CEt HOCH2CH2O HOCH2C( Me) 20 (S) - McCH( OH) cH20O OEt
(R) - HOCH2CH( OH) CH2O ¢-PrCH20 Me F F Br ngdc%zo

O+ W avallls Vo WisYa WL'QC( !V'C) 20 (S) !\'@CH( Q-I) CH20

HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0O

Me Cl Cl I H

OH
OMe

OEt

HOCH,CH,0
HOCH,C(Me),O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

Me Cl Cl SMe H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,O

c-PrCH, Me F Br H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),O
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OEt HOCH2CH2O HOCH2C(Me) 20  ( S) - McCH( OH) CH20
(R) - HOCH2CH(OH) CH20 c-PrcH20 Me FF | HOH Ow OEt

wWoIOHA@He0O HOCH2C(Me) 20 (S) - I\/bCH(O—i)CHZO PCT/US2006/019108
(R —HOCH2CH( O CHR2O  c-PrCH2Q Me F F SMe HOH  Owe

105 WD 2007/ 044084 PCT/ US2006/ 019108 @gy@g@%@%&%o
HOCH2C( Me) 20 ('S) - McCH( OH) CH20 ( R) - HOCH2

c-PrCIC—:(IZO)I\/E FA Br HOH Ow Ot Hodﬁéééjé){zCH(OH)CHzO
HOCH2C( Me) 20 (S)-I\/bCH(()—|)CH20(R)-I—|OCH2CH(()EI)PCrIaZ_[(2)O

c-PrCH, Me F I H

OH
OMe

OEt

HOCH,CH,0
HOCH,C(Me), O
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

c-PrCH, Me F SMe H

OH
OMe
OFEt
HOCH,;CH,O
HOCH,C(Me),O
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

c-PrCH, F F Br H

OH
OMe

OEt

HOCH,CH,0
HOCH,C(Me), O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,;0O

¢c-PrCH, F F I H
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c-PrcH20 Mt F O | HOH Ow OFEt HOCH2CH20
HOCH2C( Me) 20 ('S) - MeCH( OH) CH20 ( R) - HOCH2 CH( OH) CH20
we2rcHe® Me F O SMe H OH Ove OFt HOCH2CH2ELT/US2006/019108
HOCH2C( Me) 20 (S) - MeCH( OH) CH2O 106 WD 2007/ 044084

PCT/ US2006/ 019108 ( R) - HOCH2CH( OH) CH2O  ¢- Pr CHZIBIMe C
FBr H OH OB OEt HOCH2CH20 HOCH2C( Me) 20

(S) - MeCH( OH) CH2O  (R) - HOCH2CH( OH) CH20 c¢- Pr cH2APMge d

FI H OH Ov Okt OEt

HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0O
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

c-PrCH, F F SMe H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0
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HOCH2CH20 HOCH2C( Me) 20 (' S) - McCH( OH) CH20
(R) - HOCH2CH(OH) CH20 c-PrCH20 M d F SMe H OH QOw
W@EH07/0H08H2 CH2O HOCH2C( Me) 20 (' S) - McCH( OH) CH2CCT/US2006/019108
(R = HOCHCH(OH) CH2Q c-PrCH0 Me O O Br H OH 107
WO 2007/ 044084 PCT/ US2006/ 019108 Ge. okt , HOCH2CH20
HOCH2C( Me) 20 (' S) - McCH( CH) CH20 (R)-HCIE—IZCP?EO—I)CI—IZO
c-PrcH20 Me d d | H OH—OWe—CE—HOCH2CH20
HOCH2C( Me) 20 (S)-I\/t:CH(CI—i)CHzo(R)-H y OH) CH20
c- PrCH20 /—

Et HO/\é/\f
&

Cl
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M O SMe HOH OV OFt HOCH2CH20 HOCH2C( Me) 20

('S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH2O  ¢- Pr CH20
we20rCHdsMe F Br H OH OMVe OFt HOCH2CH2O HOQMeCUMB)@019108

108 WD 2007/ 044084 PCT/ US2006/ 019108 (S) - McCH( OH) CH20

(R) - HOCH2CH( OH) CH20 c-RrCH20O c-PridBR_Ms F | H COH

OVe OFt HOCH2CH2O HOCH2C( Me) 20 (S) - MeCEl( OH) CH20

(R) - HOCH2CH( OH) CH20 c-ArCH2Q c-PrcHZ Me E SMe H OF
Ove OEt HOCH2CH20 HO\><;"

OH
/O\/\fv

Table 3
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HOCH2C( M) 20 (S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH20
c-PrCH20 c-PrCH2 F F Br HOH Owe OEt HOCH2CH20

WOBORHAGONME) 20  ( S) - McCH( OH) CH20 ( R) - HOCH2 CH( OHPCHBS2006/019108
c-PrCH20 "c-PrCH2 F F |_H 109 WD 2007/ 044084

PCT/ US2006/ 019108 OH ©Owve Okt

HOCH2C( Me) 20 (S)-l\/t:CH(t)—I)CI—IZO(R)-T%i CH( OH) CH20
c-PrCH2O c-PrCH2 F F S

HOOH2O( Me) 20 (S) - MECH( DH) CH2O ( R) BI0HRCH( OH) G20
c-PrCcH2O H

Et

H

Cl

O
Il 5| o > <g %
\\uuuu-§ (mm"'§ § m "z%/ of o § :'O:uun-
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110 WD 2007/ 044084 PCT/ US2006/ 019108 H HO -
, HO OH

OlVa Table 2 RO R3 M
1

OH d POyESH/019108

R~, O*INOF H NRO N, Br
HO~~
wWoR@70H08HO-~ HO-)< . Et HO'-y
1111 WD 2007/044084 PCT/ US2006/ 019108 HO -
HRO*" NOF H N I ROYr ~ OIVb Takl 3
HO
o
OH
/O\/\f
vy
/\f
N
R®
Me
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RO RSB M H HO- , Ho 112 WO 2007/ 044084
PCT/ US2006/ 019108 HO Y OH H HO  E HO-..~\.s OH
W@RooFH0HD84 1 113 WO 2007/ 044084 PCT/ US2006/ 01BAD8S2006/019108
HOv < HO- / OH HR-, OI' NOC H NRON Br O

W Table 4 RORS M H|HO-, HQ,~. HO\ HO
0o oH IO

5 3 B
\,,,......§ uuu-"-§ § s "LL,/ "z,l} <g
RO A )

PYe

Et
H

Cl

51 3 Lo A
1SS |#
4, X, - % %,

HO\_/\f

HO
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HO -,

114 WO 2007/ 044084 PCT/ US2006/ 019108 H HO -
HOEt HOH d HHO- 1 HOB/ ~~, HO ( 115 WO
wQee7/600408084 PCT/ US2006/ 019108 HO Y / OH H ReCT/O8240€019108
Cl H A\ NI \ RO N] IVd Table 5 RAR R3 M H HO-
, HOB - HO OH 116 V 2007/0441_(38,4\/\3yf
PCT/ US2006/ 019108 H HOA\ ~. (=DH
/O\/\f
vl
/\S;
Y
Cl
:’L "]
Table 5
R’ R3
Me H
HO.
\/\yg
HO
HO
P
05,
OH
/O\/\fr
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HOB\, H O-\ ~. < HO-\/ OHCI1 H HOB\, H
O\ HO- <,, HO< OH 117 WD 2007/044084

\ ~ HR-, ONO F H N R&N/USNB6/019108
H L. HOB\1 H 0~~

wWERON 0806/ 019108 S
QW Table 6 R9 R3 ©Me HO . ..--
OH 118 WD 2007/ 044084 PW§2006/ 019108

Ho ~v~. ,

Et HO

T T
O O
"“§ § m r’z’l’,/
“, “«,

Et

Cl
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\~s H HOB\~, HOB\. HOB\1 Et HOB HO-\, OH CNH
HOB\. HO\, HOB\ , HOB) , OH 119 WO 2007/ 044084
1 ci HO -X1 HYTF/WS2006/619108

wEaNese8o6/ 019108 H HO  HO -
SMe OIVF Table 7 RO

H HRONOGQG H NRY N-~'-
R3 120 WO 2007/ 044084 BCT/ US2006/ 0191 s

/\f

o
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HO -

HHOB\~. HO- M HO HOB\/ OH Et H HOB\.
Ho ~ HOB\~ OH 121 WD 2007/ 044084 PCT/ US2006/ 019108

HO--f OH C1 HHOB Y OH 122P&NDUS2006/019108
ROOHR NRs N

woL2047/0QN84H0. . . S
2007/ 044084 PCT/ US2006/ 019108 H |
Rs OlvVg Table 8

. 5 5 o
72l Q7 |
4, P “,

o,

Et

T
Oi
“4,

om
I

CN

\Iluu... g :OE g \
§ mm....§ § :I: "LL’/ > : §
2, " “,
4, A, wf

0,

H

Q
Ollmui
I

@,

48
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RO RS RLR3 M H F
M SM H F M 123
woh@7oMes4a H F M H

Ve
WO
c

I
200
Ve

CCMw HFM BrH C

H
7/ 044084 PCT/ US2006/ 019108
H FM E Br H PLT/NB2006/019108

/\555'

N

H

Cl

HO\/\};

Ho\/\sjs

Lt

SMe

Ivf

Table 7
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H FM SMwH d M HFCOCNM SMH d M dI

F H 124 WD 2007/ 044084 PCT/ US2006/ 019108 Me H O M
woRo00FoMes4Br H G M H F M SMeH O M PpPODESHP6/019108
exanples of the invention include the

Addi ti onal
fol |l owi ng, which can be
H

HO\/\S;

Et
H
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made by the nethods des

cri bed above,

unl ess ot herw se

i ndi cated. Exanple 25-A H2ZNO F 11 N I 1 g O4 (2
WO-kaanot0d4 ( net hyl t hi 0) pheaam no) -1 5-di net hyl - BEDKS2006/019108
6- di hydr opyri dazi ne- 3- carboxam de [00491] MS APC
(-) mz 321 (M1) detected; IH NWR (400 Mz, CD3CD)| 8
7.09 (dd, 1H), 7.04 (d, 1H), 6.87 (ty 111), 3.81 (5,
3H), 2.48 (s, 3H) . 1. 70l (s, 3H) Exanple 25-B 125 WD
2007/ 044084 PCT/ US2006/019108 H O - , NOF H|N
NI \ FS OD5-Fluoro-4}(2-fluoro-4-(nethylthio)
henyl am no) - N( 2- hvdr oxvethoxy—t—rethyt—6—oxo 16
di hydr opyri dazi ne- 3- car poxam de fNB APCl (- .
mz 385 (M1) detected;{ 1H NVR (400 MHz,” CD3OD) 6 7)14
(td, 1H), 7.07 (m 2H),[4.05 (t, 2H), 3.79 (s, 3H
3.78 (t, 2H), 2.49 (s, BH). Exanpl'™&R5“§s HO HO,i ,
NOF H NNFS H
O
P
Ho <
CN ¥
Ho/\é//\\fv
OH
/O\/\sss
v
/\Sf
o
Cl H
HO\/\Sg
HO
/}
Ho >
¥
OH
/O\/\fy
vy
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O (S)-5-Fluoro-4-(2-fluoro-4-(nmethylthio)phen
| am no) - N-(2-h droxypropoxy) 1 nethyl 6

wWo@704084di hydr opyri dazi ne- 3- car boxam de [ 004BGT/UMD06/019108

APCl_(-) mlz 399 (M1) detected; 1H NMR (400 MHz,

CD3OD) 6 7.14 (td, | H)|, 7.07 (m 2H), 4 04 (m 1IH)]
3.93 (dd, | H), 3.81 (m 1H) 380(3/\33H) 2.49 (s,
3H), 1.18 (d, 3H). Exanple—25-D O _NE HN
N~11\ d S O
5-Ch|oro-4-(2-f|uoro-4-(rrethy|thio)ph?rflarrino)-N

(Z-hvdroxvethoxy I methyt—6 oxo 1 6 —dih

dr opyri dazi ne- 3- car boxam de [00494] Ms APCl (-) mz
401, 403 (M1, d pattern) detected; 1H NVR (400 MHz,
Ch3CD) 6 7.06 (m 3H), 3.94 (t, 2H), 3.81 (s, 3H),
3.73 (t, 2H), 2.49 (s, 3H). Exanple 25-E 126 WD
2007/ 044084 PCT/ US20064019108 HO~-~ ~-NOF H N N N |
I/ / d S O(9)- S-qlplogo 4-(2-fluoro-4-(meth I'Y
thi o) henyl anmino) _ N2 oxy Reopoxy) 1 nethyl 6
oxo-1, 6-di hydropyridazi p- cay boxam de [ 00495] Ms
APCl (-) mz 415, 417 M attern) detected; 1H
NMR (400 MHz, CD30Re ), 3.98 (m 1H),
3.81 (m 1H), 3.80 (s, , 3.69 (dd, 1H), 2.49 (s,

Ivg
Table 8
R9 Rs R1 R3
Me H
F
Me
I
H
Cl
Me
H
F
Me
Br
H
Cl
Me
SMe H
F
Me
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3H), 1.16 (d, 3H). Exanple 25-F HHO- NOF H NiN
Si

wdad2(02/0H080r o- 4- (et hyl t hi 0) phenyl am no) - N- ( 3- hpdF/0%3006/019108
pyl)-1 5-dinethyl-6-o0x0 1 6

di hydr opyri dazi ne- 3- car boxami de [ 00496] M Aﬁ%? (-)
mz 379 iMl) detected] 1H NMR (400 Mz, CD3OD) 6 7.dp9
(dd, 1H)| 7.03 (d, 1H| 6.86 Cl, 1H), |-3-81 (s —3H)-
3.64 (t,|2H), 3.43 (t,|2H), 2.47 (s, BH, 1.8@ (m
2H), 1.71 (s, 3H). Exafiple 25-G OH HO,,J,NOHF N|N
1O (SN2

3-Di hydr@xypropyl)-4-(?-f|uoro-4-(netn | t hi o}phen
lamno) 1 5 dinmethyl 6/oxo 1f

6- di hydr opyri dazi ne- 3- car boxam de [ 00497] PCl (-
mz 395 (M1) detected{ 1H NVR (400 MHz, ) 8 7.10
(dd, 1H)| 7.03 (dd, 1HJ, 6.86 (t _1H)| 381 (s 3H)
3.80 (m |1H), 3.51 (m|3H), 3.37 (dd,|1H), 2747 (s,
3H), 1.71 (s, 3H). Exafple 25-H 127 WD 2007/ 044084
PCT/ US2006/ 019108 H2NJ/O H F CN N ' Br

4- (4- Brofo- 2-f | uor ophe

nyl ami no)-1 5-d

met hyl Mg- oxo- 1

6- di hydr opyri dazi ne 3 | carboxam de
H
F
Me
Et Br
H
Cl
Me
H
F
Me
SMe
H
Cl
Me
H
F
CN Me
SMe
H
Cl
Me
Cl I F H
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[00498] MS APCI (-) mlz 353, 355 (M1, Br pattern)
detected; 1H NMR (400 MHz, CD30D) S 7.38 (dd, 1H),
wQ2@7/044084 1H), 6.80 (t, 1H), 3.82 (s, 3H), 1. 72CT/ES2006/019108
3H). Exanmple 25-1 HHO-"-, ~~ONOHF OHNNIiNBr

O (R -41(4-Bronp-2-fl porophen [ am no)-N-(2 M.

3-di hydroxypropoxy) 1|5 dinethyl 6 oko 1 6 §i h
dropyri ¢lazi ne- 3- car boxani de [ 00499] MS_ARCI ()2
443, 44% (M1, Br pattern) detected;|{1H NVRy 400 MH
CD3CD) 8 7.39 (dd, 1H}, 7.27 gm 1H | 6.79 (t, 1H),
4.03 (m 1H), 3.89 (m 2H), 8180 (s, F8H—3 59 m
2H), 1.77 (s, 3H). Exanple 25-J Ho #/ HORReHNBr| O
4- (4- Br ¢ono- 2-f | uor ophenyl am no) - N- (11 hydr oxy- 2- net h
ropan 2toxy)y & 5 dimethyl 6
oxo- 1, 64di hydr opyri dazi ne- 3- car boxam de [O(%OO] %)
APCI (-) mz 441, 443|(M1, Br pattefn) detected; 1H
NVR (400 MHz, CD30D) |6 7.38 (dd, 1H], 7.27\fd, 1H),
6.79 (t,) 1H), 3.81 (s; 3H), 3.38 (s, |2 . /8 ,
3H), 1.25 (s,B6H). aple-25-K—3128W 071 084
PCT/ US2006/ 019108 H2NO HF N | N|O H
4- (2- Fl yor o- 4-i odophenyl am ng) -1 5-dilnmet hyl - 6- oxo-
16- di hydr opyri dazi ne-3 -car boXam de 0501] M5 APCI

(-) mz|401 (M1) detected; 1H NVR (400 MHzMoDMVSO de
6 9.75

T~

©

D~

1
1 (s
20071044

v

N

H

Me
SMe

Cl

[00490] Additional examples of the invention include the following, which can be
made by the methods described above, unless otherwise indicated.

Example 25-A
HoN.__O
H F
gqo!
-~ S/
0

4-(2-Fluoro-4-(methylthio)phenylamino)-1 .5-dimethyl-6-0x0-1 .6-dihydropyridazine-3-

Z2-2Z

carboxamide
[00491] MS APCI (-) m/z 321 (M-1) detected; 'H NMR (400 MHz, CD;0D) 6 7.09
(dd, 1H), 7.04 (d, 1H), 6.87 (t, 1H), 3.81 (s, 3H), 2.48 (s, 3H), 1.70 (s, 3H).
Example 25-B
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(s, 1H), 8.25 (s, 1H), 7.90 (s, 1H, 7.65 (s, 1H,

7.43 (s, 1H), 6.63 (t, 1H), 3.71 (s, 3H), 1.63 (s,
wQ@eo7/0E08spl e 25-L H HO,, _,~~-~O N O F H N NeCT/US2006/019108

Br O

4- (4- Brono- 2- f |,or ophenyid ami po) - 5- fluoro N- ( 2- hydr oxye

t hoxy) - 1- et hyiﬁéb\ro’gﬁ 28

di hydr opyri dazi ne- 3- car box mdél [0502] M5 APClI (-)

mz 417, 419 (M1, Br pa§

MHz, CDC13) 8 9.66 (br.|s, IH)

7.28 (m 2H), 6.97 (td~NK); 2 Hy, 3. ,

2H), 3.82 (s, 3H), 3.51 (t 1H5:. Exanpl @ 25-M HNO F

H NI 4-(2-Fluoro-4-ioddphenylanino)-N 1 5

5-Fluorold-e it LoeRy i St %5
(400 MHz, CD3OD) dibydropgriddaict 3-tidboxamidid (M 1ng,’ 6. 61
1004988 o1 S, PR O3iyas 5007 telsing: BEIS) G198 s 6D:10m) 5 7.14
(td, 11D, 07 (m2M),@.05 (t, 2H), 3.79 (s, 3H), 3.78 (t, 2H), 2.49 (s, 3H),

Example 25-C

o 5{@

(8)-5-Fluoro-4-(2-fluoro-4-( methylthio)phenylamino)-N-( 2-hydroxypropoxy)-1-methyl-6-

Z—Z

0x0-1,6-dihydropyridazine-3-carboxamide
[00493] MS APCI (-) m/z 399 (M-1) detected; 'H NMR (400 MHz, CD;0D) § 7.14
(td, 1H), 7.07 (m, 2H), 4.04 (m, 1H), 3.93 (dd, 1H), 3.81 (m, 1H), 3.80 (s, 3H), 2.49 (s, 3H),
1.18 (d, 3H).

Example 25-D

H
HO\/\O/N o) F
H
p N
]
N
- cl s~
o

5-Chloro-4-(2-fluoro-4-( methylthio)phenylamino)-N-( 2-hydroxyethoxy)-1-methyl-6-0x0-1,6-

dihydropyridazine-3-carboxamide
[00494] MS APCI (-) m/z 401, 403 (M-1, Cl pattern) detected; '"H NMR (400 MHz,
CD;0D) 8 7.06 (m, 3H), 3.94 (t, 2H), 3.81 (s, 3H), 3.73 (t, 2H), 2.49 (s, 3H).
Example 25-E
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N-(Cycl opropyl met hyl ) - 4- (2- f1 uor o- 4-i odophenyl am no) - 1
5-dinethyl 6 oxo 1 6 dihydropyridazi ne-3-carboxam de

WO 00304408V APCl (-) miz 455 (M 1) detected; 'PCTNVR006/019108
(400 MHz, CD3CD) 5 7.52 (dd, 1H), 7.44 (dd, 1H), 6.62
(t, 1H), 3.83 hé\ggt%qﬁﬁjls &d 2H), 1.75 (s, 3H),
1.06 (m 1H), O 27 {dd, 2H). Exanple
25-0 HHN OF H: N

4- (2- Fl uor o- 4- i odophenyl Nv 3
5-di met hyl -6-oxo 1 6 dihydrppyri

dr oxypropyl)-1
e- 3- car boxamni de

[00505] MS APCl (-) mz 1) \dere ,e'd; 'H NMR
(400 Mz, CDsoo) s7.52 (Hd, MH), (dd, | H,
6.62 (t, | H), 3.81 (s, 3H), 3.63 ( 2H) 3.43 (t,

(S)- §§h19r§-%—&-ﬁ@ro-%-%j ?ﬂ;hzél)pﬂﬁsgy@%mﬂﬁx&rﬁ%de ogv%_r()ﬁ)ooxu ?mFethvl-6-

5- Fl uor o- 4- (20&bu06-dﬂ14dﬂo©¢ﬂ@2€r[b 3-28b8RIm e ( 2- h dr ox
X

[00458} hs d?%’b?} AT TS Ala kil a6 PRG@BD 5ol ABENMR (400 MHz,

CD3omf)26 465 (ﬁﬂvhixébﬁl ?g %Iia?i), %b‘gﬁﬁ%ﬂ?gﬁyﬁ; 3@?%%3 (@4?3,52.49 (s,
3H), 131€8®1 @IZI% 3H), 3.78 (t, 2H). Exam'al e 25-Q 130 WO

2007/ 044084 PCT/ US2006/019108
xample 25-F

4-(2-Fluoro-4-(methylthio)phenylamino)-N-(3-hydroxypropyl)-1 .S-dimethyl-6-0x0-1,6-

dihydropyridazine-3-carboxamide
[00496] MS APCI (-) m/z 379 (M-1) detected; 'H NMR (400 MHz, CD;0D) 6 7.09
(dd, 1H), 7.03 (d, 1H), 6.86 (t, 1H), 3.81 (s, 3H), 3.64 (t, 2H), 3.43 (i, 2H), 2.47 (s, 3H), 1.80
(m, 2H), 1.71 (s, 3H).

Example 25-G

(8)-N-(2,3-Dihydroxypropyl)-4-(2-fluoro-4-( methylthio)phenylamino)-1.5-dimethyl-6-o0xo-

1.6-dihydropyridazine-3-carboxamide
[00497] MS APCI (-) m/z 395 (M-1) detected; 'H NMR (400 MHz, CD;0D) § 7.10
(dd, 1H), 7.03 (dd, 1H), 6.86 (t, 1H), 3.81 (s, 3H), 3.80 (m, 1H), 3.51 (m, 3H), 3.37 (d4, 1H),
2.47 (s, 3H), 1.71 (s, 3H).

Example 25-H
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HO-, - NOF N NO

4- (2- Fl uor o- 4-i odophenyl am no) - N( 2- hydr oxyet hyl ) -1
WG2a70etoBy | - 6-oxo 1 6 di hydropyri dazi ne- 3- car POREA100€019108

[00507] M5 APCI (-) mz 445 (M 1) detected; 1H NWR

(400 Mz, CD30D) S 7HF? , 7.44 (dd, 1H), 6.62
(t, 1H), 3.82 (s, 3H), 68H 3.46 (t, 2H),

1.74 (s, 3H. Exanpl &y JNOHF N NO

N- (2, 3-Di hydroxypropyll\) 4 (2- r o- 4- i odophenyl ani no)
-1 5-di net hyl - 6- oxo 1 6 di 0 Br

yri dazi ne 3-car boxam deq 00508] M5 APCI (-) mlz 475
M1 ed thlN .

’ 1' 3.52 3H) | 3135,(411@@ 1H). 1.74 (s, 3H)
(manle)GZS_ (m H) a e NS G
[0049@ Chl oM 4\1’@ (f)| raézr %534356@/1 heRr p@tmnm)ogletm@ 3 NMR (400 MHz,
CD:08h 836 (ol (18}, W7 (B, T8, 680150, 3206598} LB G- ()

mz 481, 483 (M1, O pExdngsleRsdet ected; 1H NVR (400
MHz, CD3OD) 8 7.53 (dd, 1H), 7.49 (d, 1H), 6.88 (t,

. , 3.74 (t, 2H). Exanple
%?.%3'97 (t, 2@;6/{?\&#’ ) ( H) anp

r

(R)-4-(4-Bromo-2-fluorophenylamino)-N-( 2.3-dihydroxypropoxy)-1,5-dimethyl-6-ox0-1.6-

dihydropyridazine-3-carboxamide
[00499] MS APCI (-) m/z 443, 445 (M-1, Br pattern) detected; 'H NMR (400 MHz,
CD;0D) 6 7.39 (dd, 1H), 7.27 (m, 1H), 6.79 (t, 1H), 4.03 (m, 1H), 3.89 (m, 2H), 3.80 (s, 3H),
3.59 (m, 2H), 1.77 (s, 3H).

Example 25-J

o M N
of F

O
H
S Q!
!
/N i B

0
4-(4-Bromo-2-fluorophenylamino)-N-(1 -hydroxy-2-methylpropan-2-yloxy)-1 S-dimethyl-6-

r

0x0-1,6-dihydropyridazine-3-carboxamide
[00500] MS APCI (-) m/z 441, 443 (M-1, Br pattern) detected; "H NMR (400 MHz,
CDs0OD) 6 7.38 (dd, 1H), 7.27 (d, 1H), 6.79 (t, 1H), 3.81 (s, 3H), 3.38 (s, 2H), 1.78 (s, 3H),
1.25 (s, 6H).

Example 25-K
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131 WO 2007/ 044084 PCT/ US2006/ 019108 HONOFH NN
NI I a1 O(S)-SChloro-4-(2-fluoro-4-iodo hen

WO 2007/00008N (2-h dr oxypropoxy)-1-methyl 6 oxo 1P@I/US2006/019108
di hydr opyri dazi ne-3 -carboxam de [ 00510] M5 APCI (-)
mz 495, 496 (M1, CHPapi@rn) detected; 'H NVR (400
Mz, CD3OD) 6 7.53 (dd, |1HH 7,49 (d, 1H), 6.88 (t,
1H, 3.99 (m 1H), 3.8R HX3.81 (s, 3H, 3.71
(dd, 1H), 1.17 (d, 3H.N -U HZNOF HN- N
NCl | OB5-Chloro-4-(2-fluoro-Z-iddophen | ani no

-1- et hyl - 6- oxo- 1 6-di hy@ropyri dazine 3 carboxam de

- .4

'"'.! ienyla "_! Ol =) e%ﬁ'l hydropyrid

e 0 Ryridagi e-( ; c\;ﬁrboxamide
00501H) , 7M® AP@I 1931 gy 1®) 5 9.
[00501H) , 7MS APTI (DHh/z Hlﬁl@l ,9 dc?tédslt&d 03151;6%41% go%zém &) 8 9.75

5-V. OH HONN O F
(s, 1H§» b riERy pO8 85 HEDA7 65 (5.1 11D 843 (.0dDp RSAYK.aHIN3.71 (s, 3H), 1.63
(s, 3HyEthyl 6 0x0 1 6

Example 25-L

H
HO\/\O/N o E
H
= N
L
N
- F Br
o)

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-N-(2-hydroxyethoxy)-1-methyl-6-0xo-1 ,6-

dihydropyridazine-3-carboxamide
[00502] MS APCI (-) m/z 417, 419 (M-1, Br pattern) detected; 'H NMR (400 MHz,

CDCls) 8 9.66 (br. s, 1H), 9.30 (br. s, 1H), 7.28 (m, 2H), 6.97 (td, 1H), 4.1 (t, 2H), 3.84 (i,
2H), 3.82 (s, 3H), 3.51 (t, 1H).

Example 25-M

N_o
N~ N
/&& \©\|
0

4-(2-Fluoro-4-iodophenylamino)-N,1,5-trimethyl-6-0x0-1,6-dihydropyridazine-3-

carboxamide

[00503] MS APCI (-) m/z 415 (M-1) detected; 'H NMR (400 MHz, CDs;0D) 6 7.52
(dd, 1H), 7.44 (m, 1H), 6.61 (t, 1H), 3.81 (s, 3H), 2.87 (s, 3H), 1.74 (s, 3H).
Example 25-N
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di hydr opyri dazi ne- 3-car boxam de [00512] M5 APCI (+)

mz 497, 499 (Mtl, C pattern) detected; 'H NMR (400
WORRW7/0448BBCD) b 7.53 (dd, 1H), 7.49 (d, 1H), 6P@BUL1006/019108

1H), 3.84 (s, 3H, 3.80 (m 1H), 3.55 (d, 2H), 3.50

(m 1H), 3.37 (dd, . HExanple 25-W 132 WO

2007/ 044084 PCT/ US2006+0% O HO ~-'J~-N O H F
(S)-N (2 3-D hydroxypropyl -4“(2-f| uor o- 4-i odophen
lamino) 1 5 dinethyl 6 oo J6 ydr opyri dazi ne- 3
- car boxam de [00513] Mo (-} 475 (M 1)

detected; 1H NI\/R(4OOI\/HZ CD3CD) 8 7.52 (dd, 1H),
7.44 (d, 1H), 6.62 (t, 1HP 3.82 (s, 3H) 380(m

(S) - S- Chl or o- N- ( gihydropyridazine-3-carboxamide I
[oosody &, WYMECRARIIBYII; d34 Pulhipt i A IGRRE oo cbiom) 5 7.52
(dd, 150054411ddy5m1°6|62((t+)1(})gt3848%§ 3&9 1@'3(&12ng1 dést,@ )1.06 (m, 1H),

d: 1H NWR (4 ; ,
OSI(&?&%&@‘] 8§5 (t I H), 384(3 3H), 3.80(m

1H), 3.55 (d 2 $73.37 (dd. | H).
E;Danpl e 25(Y I—EDN o ¢ By F{Pd‘“ebs

4-(2-Fluoro-4-iodophenylamino)-N-(3 -hydroxypropyl)-1,5-dimethyl-6-oxo-1.6-

dihydropyridazine-3-carboxamide
[00505] MS APCI (-) m/z 459 (M-1) detected; 'H NMR (400 MHz, CD;OD) & 7.52
(dd, 1H), 7.44 (dd, 1H), 6.62 (t, 1H), 3.81 (s, 3H), 3.63 (t, 2H), 3.43 (t, 2H), 1.79 (m, 2H),
1.74 (s, 3H).

Example 25-P

5-Fluoro-4-( 2-ﬂuoro-4—iodophenvlamino)-N—( 2-hydroxyethoxy)-1-methyl-6-0x0-1,6-

HO\/\

dihydropyridazine-3-carboxamide
[00506] MS APCI (-) m/z 465 (M-1) detected; 'H NMR (400 MHz, CD;0D) 6 7.55
(dd, 1H), 7.50 (d, 1H), 6.95 (td, 1H), 4.05 (t, 2H), 3.80 (s, 3H), 3.78 (t, 2H).
Example 25-Q
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NS O
2-(2-fluoro-4-(nethylthio)phenyl am no) - 1- net hyl - 6- oxo-

wQ 2@78ido84r opyri di ne 3 car boxam de [ 00515] MeP@&RUK2006/919108
mz 308 (MHl) pattern detected, H NNR (400 Mz, DWVBO

d6) 5 11.38 (s, | H), (B , 7.89 (d, 1H),
7.45 (br s, | H, H , H)F704(dd | H,

688(t | H), 6.09 (d, | H), B.01 (s, 3H), 2.48 (s,
3H). Exanple 25-Z 133 W)2007/ 0

PCT/ US2006/ 019108 H O SNQE\H NFNS O

droxyethoxy) 1 nethyl 6 oxg 1 6
di4a(2elF lapko- Mbdwh&maaﬁfa@mﬂazdmr&ﬁ@ﬁ%h §Id'ﬁﬂetﬁy1 6-0x0-1.6-

Preparation of )
2-chl oro-5-fl uor 61

r box i
0S03P - di ¢ sl e %.t%ct%dc.ww §9gM Pz GREOD) 5 7.52
(dd, 1FRT 44 (ddaﬂlHaz,s& €2 (tSHidY, BeSi (s)3HN8.68 (d\lzPlaCQ-h({ @t7§Hﬁ 1n14 (s, 3H).
357.2 mmol ) was stirred at reflux for 2 hours
t hen at roon1tenperatuﬁ?%mﬂeiélﬁours The reactlon
m xture was cool ed to(Q4C and acidified with 12 N HC
(32.74 m, 392.9 \a/k\I e I xture was cooled for 30
m'nutesin an ice bdath sgilldelltered and washed
with H2O. The isol ated S%l Al urried in warm
EtOH, filtered and then war m Et OH. The
solids were collected andNdrie ET| vacuum
overnight to yield the desifed product (6.4 g, 47% as
a beige soli d [00517] Step B: Preparation of nethyl
I 1944 (2 +fibto i -i6dophenyléinind)-.5-dimethyl-6-o0xo0-1.6-

dropyri di ne- 3 car | at, To a sol ution of
2- cﬁ%/oro 5-fl uor® 1}% DWIC?azme3car oxamide

[00508]' hydrmymp@t[ 1R IﬁszWSb@XVélls)'d%te el ‘}ﬁ@ﬂv’i{{gg; %gggggﬁ%ﬁﬂ) 8 7.52

(A9, 95 72 ( @dou){) 673%(&&@)@848&(8 AHX 8286 (w3 F3t3.52 @, $1y, 34% (dd, 1H),
1.74 (gn3 tes, and then iodonethane (4.56 nlL, 73.16 mmol)
WAs 'added. The reaction mixture was stirred at room
tenperature for 2 hour Exagfplé P8R8 quenched with 2 M HC
until the pH of the reactlon

GG &Q

S5-Chloro-4-(2-fluoro-4-iodophenylamino)-N-( 2-hydroxyethoxy)-1-methyl-6-0x0-1,6-

dihydropyridazine-3-carboxamide
[00509] MS APCI (-) m/z 481, 483 (M-1, Cl pattern) detected; 'H NMR (400 MHz,
CD3;OD) 8 7.53 (dd, 1H), 7.49 (d, 1H), 6.88 (t, 1H), 3.97 (t, 2H), 3.81 (s, 3H), 3.74 (t, 2H).
Example 25-T
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m xture was 6-7. The reaction m xture was diluted wth
Et OAc and saturated NaC and the |ayers separated.
wab@7agwepus | ayer was back extracted wi th Et GACT/520D6/019108
The conbined organic layers were dried (Na2SO4) and
concentr at ed un%@r reducq@ pr§zsure to yield a crude
yellow oil. HPL )7 dtvvcp:products inab:'1
ratio that were separated by fl ﬁ
chromat ogr aphy (et hyl engy 15:1) to
gi ve the desired produc 5.4 g, ) as a pale
yell ow solid. The mnor/d§ 2/5Q, i sol ated as a
pale yellow crystalline solid and identified as the
regi oi somer nethyl 2-chlord5-fl uoro-6-
(S)- ﬁ?%?‘ﬁg??ﬁfow %tlgglol%ugggégﬁno“?tl\?—@ $varbk G I‘%IBC%}VI)Cl-me{hVI 6-0x0-1,6-
(rret hyl t hi 0) phenihadrdmldéﬂm@BMboﬁmﬁid@ 1
- di hy i\ne- 3- X ate To a solution
10051y ¢! uo%‘)%}f’gﬁﬂh‘g}ﬁt ﬁ?ﬂ)‘@% $de Cl patiese) éete%ecto PWMB (90 MHz,
CD;OPHiB 74P (dal ) Hat
’ Eﬁs rl(rret hy?s7lclt937/ glr{n>(LJIme (g >W@gggﬁ I§ WKI/? 3.81 (s, 3H),
3.71 (&b bh7 (h3H34 V\D 2007/ 044084 PCT/ US2006/ 019108
hexanes) dropwi se. The reacti xture was stirred
for one hour at -78 C a‘ilr"‘tag’rplfzg'lgdditi on was
conpl ete. Methyl H.N
2-chl oro-5-fl uoro-|-net yI
-carboxylate (0.300
dropwi se as a sol uti
m xture was stirred for 30 m
reacti on was quenchéd adeéfton of 1 M HCL
until the pH of the reagtion m xture was 5, and then
diluted with Et QAc and saturated NaC . The organic
2 iwo-4ndstherpdriatienhendhiniob )¢ INaR SO b ox@nd6-dareesykidhade-3-
under reduced pressure. Eurlflcation by flash col um
chr omat ogr aphy (nethyl de/ Et OAc, 15:1) gave
00511yur e dersi ARAI B QU 21 / S Lo
[ oeadr e B ey 1( Q28991 £, 1"t acfeotldt O 900 B100 Meiz,
CDCLACRIQR) 37 é6¢@1,ﬂHMr%ﬁ@m(1dﬁ: ﬁyzlzt(mlﬁ) tﬁe&X/(Sammo) 1-

met hyl - 6- oxo- N- ( 2- (V|n | ox
6- di hydr opyri di ne- Bﬁyﬁﬁijﬂ To a m xture of
met hyl

5- quoro 2-(2-1, %Hgiggihy
- met hyl - 6- oxo-

(0.100 g, 0.294 mmol) and
(vinyl oxy) et hyl ) hydroxyl g
in THE (2 m.) at 0 C was| addgd
bi s(trinethylsilyl)anideN 17 mol, 1 M

sol ution in hexanes) drop The rea&tlon m xt ure
was stirred for 20 nmi nutes® quenched with 1 M HC, and

5 -Chicggg\g -1 Q,%ﬁﬂ#&%@%g&g—g!%—@u&o%‘foﬁngﬁeﬁﬁ%t %I\Ia’?g %L_l‘%érgﬁé-oxo-l ,0-
backextract ed wdiltydidpgfidagihecB-calboRa@iedi ned or ganic
dri 2S04), filt d d trated
r00si12| ey MG Fils S37 RNl O i cltopisl D0, R, 00 MEHz
CD;OD)%Y. d t 6RE'E fig2 t %
] [)OOSSchsdéqag 749\@ EQ{ayr 6RY (gtn 1}@ 4 8Os, ki 180 AEX 15 B4 (g, 2m),
3.50 (5 1H), % B@@L@E@fluoro 4-(meth ly thio)phenyl anino) N

Example 25-W

colunn

- 0x@- 1, 6-di hydr opyri di ne-3
nl ) was then added

@ ) and the reaction

at -78 C. The

t hyl t hi o) phenyl am no)- 1
ridi ng= 3-carboxyl ate
-(2H

, 0.441 mmol)
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(2- hydr oxyet hoxy) - 1- et hyl - 6- oxo-1 6-di h
dr opyri di ne- 3-car boxam de To a sol ution of 5-
WO baoaotss (2-f |1 uor o- 4- (et hyl t hi 0) phenyl am no) PAF/I810bg019108
- 6- 0xo- N- ( 2- (vi nyl oxy) et hoxy) - 1, 6-
dihydropyridine-3-carb2ﬂaq§de (0.121 g, 0.294 nmmol) in
EtOH (3 nL) was a O (0.75 nmL). The reaction
m xture was stirred at room|tenmperature for 16 hours.
The pH of the reaction m , adj usted to pH 7
with 1 M NaCH The reacti qn mxt as diluted wth
Et OAc and H2O. The organic Yayer lepar at ed and
washed with saturated NaC .0 The conbi ned aqueous
' The

1Ny drox 4-( -4-10dgphenylamine)sh?
concentrat ed Und@ﬂg@ﬁﬁﬁﬁ%&mﬁé@§ﬁﬂk&mn%%r'f'Cat'on by
silica el flash col umm chromat ography (nethyl ene
[00513h) or i &&F KRG, (-)L8YZ #73 AVie] )Bddtéatest, OGHONMR (400 MHz, CD;0D) § 7.52

(ad, 1hupng ﬁl Rk EQ}Q) ﬁ{gg"@gp@ﬁ aRh <1§ah;3;gggm‘y§g?°x¥8 (dd, 1H),

1.74 (6, BH)79 g; 70% over two steps) as a mhlte solid. MsS ESI
(+) mz 386 (M1) pattern detected; 'H NVR (400 MHz,
DVBO- d6) 8 11.54 (br sExampled586 (br s, 111), 7.65
(d, 114), 7.23 (dd, éﬁl) 6.99 (dd, 111), 6.81 (t,

111), 4.67 (t, 1H), §.74Ht, 2H), 3.51 135 WO
2007/ 044084 Pm*ﬁ%szegrw (q, %H) 3.25 (s, 3H),
2.46 (s, 3H). Exanple 25-

HEF HN C N' Sv O

5-chl oro-2-(2-fluoro-4-( Nio enyl am no)-N-(2-h

ydrox ethoxy) 1 methyl

di hvdr opyri di ne- 3- car bo %O M5 ESI (+) mz

402, 404 (Mr, O pattern) led; “1H NVR (400 Mz,

DMSO-d6) S 11.59 (br s, 1H}Q 10.00 (br s, 1FD 7. 93
23 7. (t,

3H), 2.47 (s, swlhy&amaa%l&% @ﬁboﬂnﬁde HO—~ N O- F H
[00514] MS APCI (+) m/z 497, 499 (M+1, CI pattern) detected; 'H NMR (400 MHz,
CD;0D) § 7.52 (dd, 1H), 7.48 (d, 1H), 6.86 (t, 1H), 3.84 (s, 3H), 3.80 (m, 1H), 3.55 (d, 2H),
3.51 (d, 1H), 3.37 (dd, 1H).

Example 25-Y

H,N_ _O
F’
H
N &
o)

2-(2-fluoro-4-(methylthio)phenylamino)-1-methyl-6-0x0-1,6-dihydropyridine-3-carboxamide
[00515] MS APCI (+) m/z 308 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-
ds) 8 11.38 (s, 1H), 7.92 (br s, 1H), 7.89 (d, 1H), 7.45 (br s, 1H), 7.25 (dd, 1H), 7.04 (dd,
1H), 6.88 (t, 1H), 6.09 (d, 1H), 3.07 (s, 3H), 2.48 (s, 3H).

Example 25-Z
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NN F SMe O (S)-5-fluoro-2-(2-fluoro-4-(neth

| t hi o) phenyl am no) N-(2-hydroxygro oxy) 1 nethyl 6
wWo@704984di hvdr opyri di ne- 3- car boxam de [ 00522pPCTIVBSAPEN19108

(+) mz 400 (M+l) pattern detected; 'H NVR (400 MHz,

DVSO- d6) 8 11 gﬂ (br s,H1 H% 9.61 (br s, I H, 7.64

(d, 1H), 7.22 (deTHg ¥ eg°(dd, I=H), 6.81 (t, | H),

4.73 (s, 1H), 3.73 (m 1H| 3.8 (ad, 2H), 3.25 (s,

3H), 2.46 (s, 3H), 1.01 : le 25-CC HOF

HO-~OO NH N NC O

(S)-5-chloro-2-(2-fl ug:r -

| t hi o) phenyl am no) - N( 2- hyd

et h e

oXygr opoxy 18 net hyl - 6

oxo- 1, 6- dlhvdropyrldlne 3-@ar boxam de [00323] M5 APCI
7 4 : Q

DVEO d6) b 11.59 ﬂfﬂifyd@nvﬁdtﬁw B%a%xéﬂﬁdes 1H, 7.92 (s,

7.23 (dd, 1 7.01 (dd, (t, 1H), 4.71
[OOSI%ED ’ 1H)S ep3( A, ( H) ion 3 06424c ol;D ﬂu o- Ax(0s] 631hhvdropvr1d1ne 3-

carbo;gvlgya(ﬁ&. ARhixtke W i,@adi&!ﬂ%rmﬁﬁﬁ‘%&%o&m acid '1%(? g, 7’1:.43 mmol,
H N N\ SMe

Lancaster Synthesis) and 2 N NaOH (178.6 ml, 357.2 mmol) was stirred at reflux for 2 hours

and then at room temperature for 16 hours. The reaction mixture was cooled to 0 °C and
acidified with 12 N HCI (32.74 ml, 392.9 mmol). The mixture was cooled for 30 minutes in
an ice bath, the solid filtered and washed with H,0. The isolated solid was slurried in warm
EtOH, filtered and then washed with warm EtOH. The solids were collected and dried under
vacuum overnight to yield the desired product (6.4 g, 47%) as a beige solid.

[00517] Step B:  Preparation of methyl 2-chloro-5-fluoro-1-methyl-6-0x0-1.6-

dihydropyridine-3-carboxvylate: To a solution of 2-chloro-5-fluoro-6-oxo-1,6-
dihydropyridine-3-carboxylic acid (6.37 g, 33.26 mmol) in DMF (250 mL) at 0 °C was
added LiH (95%, 0.661 g, 83.14 mmol). The reaction mixture was stirred for 45 minutes, and

then iodomethane (4.56 mL, 73.16 mmol) was added. The reaction mixture was stirred at
room temperature for 2 hours and then quenched with 2 M HCI until the pH of the reaction
mixture was 6-7. The reaction mixture was diluted with EtOAc and saturated NaCl and the
layers separated. The aqueous layer was back extracted with EtOAc (1x). The combined
organic layers were dried (Na;SO,) and concentrated under reduced pressure to yield a crude
yellow oil. HPLC analysis showed two products in a 5:1 ratio that were separated by flash
column chromatography (methylene chloride/EtOAc, 15:1) to give the desired product (5.40
8, 74%) as a pale yellow solid. The minor product was also isolated as a pale yellow

crystalline solid and identified as the regioisomer methyl 2-chloro-5-fluoro-6-

methoxynicotinate.
[00518] Step C: Preparation of  methyl S-fluoro-2-(2-fluoro-4-
(methylthio)phenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate: To a

solution of 2-fluoro-4-(methylthio)aniline (0.236 g, 1.50 mmol) in THF (10 mL) at -78 °C
under N; was added lithium bis(trimethylsilyl)amide (3.42 ml, 3.42 mmol, 1 M solution in
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O
2-(2-fluoro-4-(nethylthio)phenyl am no) - N-met hoxy- | - met
\NMyMkam&D 1 6-di h dropyridine-3- carboxam de P¢D0S244/019108
M5 ESI (+) mz 338 (M+rl) pattern detected; 1H NVR (400

hexangpldropmee 3 The reactiod Bu(dslre W&Q stirfed3¥Br (>1$c hddrl)at -T8. “4Vafled the addition

was cgﬁé‘ﬂslet% H)(l\%etggg% %]S}d -3 uorcg é@t}@é'@ 9%, 1 62dlgy;dr(>gyr1cbpﬁ-3-carboxylate
(0. 30(Eg,al’[B'V enrdel) Fias thédNadliel drépvisdagd a sol{ltlorgn TLH]IT 6 mL)2 ani the reaction

2-f| uor o-4-i odophen | anmino)-1 5-
mlxtuse WrhStgFeskipr PO miButss #ar/B ok arkhd eseac[lom mspumhﬁsby (he)addition of 1

M Hdﬂlﬁtlff%)p@/gﬁ‘%a 9%[1?1{ &1%@& e\%/s g§nflgli‘ I\é?lu%gf mt&ﬁ%@Ae gnd saturated

NaCl.1Hhe Frgésic (ldyer s, sef)afh@ed( [ried :'d)\IaZZSSi)?_IiIaI{d cori’c’éﬁtrat@d jclﬁder reduced
anpl e 25-

pI‘eSSLkF N\Pulrl?gcal@ g f#a,sla Splymn p]ggg}gﬁgﬁaphy (methylene chlorlde/EtOAc 15:1)
I t hyl - 6- oxo-1 6-
Beve ﬂﬂﬁ?@%ﬁ?’?ﬁ@%@’%@?é?@s‘% JCbBE6) 18 BSi (+) iz
[00512130 ( MBtep Bat Preparatiat of't édluoidﬂmwﬁ@@-(hﬂdﬂwltmgheﬁﬁbammo) 1-
. OXV g . dxdine:d opgumice : 3§0(ad1§1xture of
methyl H) 6. 50 (5—ﬂu@ﬂd)2 (24ﬂﬁéro(4-(metill hlo)}hy%grﬁm'cﬁgn%etﬁyloé oxo-1,6-

1.55 (s, 2 Exanpl e
dlhydr(opyr1d1|r_1|c)3 3 carboxy&ate |_l)(O g, 0.294 mmol) and O-(2-

(vinyloxy)ethyl)hydroxylamine (0.045 ml, 0.441 mmol) in THF (2 mL) at 0 °C was added

lithium bis(trimethylsilyl)amide (1.18 ml, 1.18 mmol, 1 M solution in hexanes) dropwise.

The reaction mixture was stirred for 20 minutes, quenched with 1 M HCI, and then
partitioned between EtOAc and sat NaCl. The layers were separated and the aqueous layer
was backextracted with EtOAc (1x). The combined organic layers were dried (Na;SO,),
filtered and concentrated under reduced pressure to yield a crude yellow solid that was used
without purification in the next step.

[00520] Step E: Preparation of 5-fluoro-2-(2-fluoro-4-(methylthio)phenylamino)-N-

(2-hydroxyethoxy)-1-methyl-6-0x0-1,6-dihydropyridine-3-carboxamide: To a solution of 5-

fluoro-2-(2-fluoro-4-(methylthio)phenylamino)-1 -methyl-6-0xo-N-(2-(vinyloxy)ethoxy)-1,6-
dihydropyridine-3-carboxamide (0.121 g, 0.294 mmol) in EtOH (3 mL) was added 2 M HCl
(0.75 mL). The reaction mixture was stirred at room temperature for 16 hours. The pH of
the reaction mixture was adjusted to pH 7 with 1 M NaOH. The reaction mixture was diluted
with EtOAc and HyO. The organic layer was separated and washed with saturated NaCl.
The combined aqueous layers were back extracted with EtOAc (1x). The combined organic
layers were dried (Na,SO4) and concentrated under reduced pressure. Purification by silica
gel flash column chromatography (methylene chloride/MeOH, 15:1) gave 5-fluoro-2-(2-
ﬂuoro-4-(methylthio)phenylamino)—N-(2-hydroxyethoxy)- I-methyl-6-0x0-1,6-
dihydropyridine-3-carboxamide (0.079 g; 70% over two steps) as a white solid. MS ESI (+)
m/z 386 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-dg) 6 11.54 (br s, 1H), 9.65 (br
s, 1H), 7.65 (d, 1H), 7.23 (dd, 1H), 6.99 (dd, 1H), 6.81 (t, 1H), 4.67 (t, 1H), 3.74 (t, 2H), 3.51
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H NN C I O _
(S)-5-chloro-2-(2-fluoro-4-iodophenyl am no)-N-(2-h
waoelc@tpproepoxy) 1 nmethyl 6 oxo 1 6 PCT/US2006/019108
di hydr opyri di ne- 3- car boxam de [00527] M5 APCI (+) niz
(qazm@é-zél(%ﬂ%)p&ﬂﬁé%ﬁ}ﬁet ected; 1H NVR (400 MHz, DMSO- d6)
8 11.54 (br s, I H, 9 62nﬁﬁw 5 1H), 7.86 (s, | H),
7.62 (dd, | H, 7.38 (HFamPlegS-Adeo’ (v, | H). 4.69
(m 1H), 3.46 lgIm 2H), #H27 (s, 3H), 0.99 (d, 3H).
Exanpl e 25- KK - O H NFN” o]
(S)-2-(2-chl oro-4-iodophenyl anyno) -|N-(2-h
dr oxypropoxy)-1 5-di neth
di hydr opyri di ne- 3- car box m}
d,_NH
, 1.

N

492 (Ml attern detec
( )P 52 (dd, $M«), 6.39 (d,

7.79 (d, | H), 7.58 (¢h

1
| H, 3.87 (m | H, 3.73¢dd, 1H, 3.62 (dd, 1H)),

. , 3 2.13 (s, 3H), 1.10 (d, 3H . Exanple
5-chl3 3 (-ﬁ rg-4-(ethyl iq(@plinenvﬂl_gminq))-Nk(Z(-lwdnoxl_s")ethoxv)-1-methvl-6~oxo-1,6-

o oo, 2 (211 ughPadol RIRPRSIMRIhAR) -\ (2N drox
[00528) hydr M ESHi(he 8z ciiRbdbdi@ee Cl pattern) detected; 'H NMR (400 MHz,
DMSO-dg) 8 11.59 (br s, 1H), 10.00 (br s, 1H), 7.93 (s, 1H), 7.23 (dd, 1H), 7.01 (dd, 1H),
6.93 (¢, 1H), 4.66 (t, 1H), 3.73 (t, 2H), 3.51 (m, 2H), 3.24 (s, 3H), 2.47 (s, 3H).

Example 25-BB

H

SMe

(S)-5-fluoro-2-(2-fluoro-4-( methylthio)phenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-

0x0-1,6-dihydropyridine-3-carboxamide
[00522] MS APCI (+) m/z 400 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-
de) 8 11.54 (br s, 1H), 9.61 (br s, 1H), 7.64 (d, 1H), 7.22 (dd, 1H), 6.99 (dd, 1H), 6.81 (t, 1H),
4.73 (s, 1H), 3.73 (m, 1H), 3.54 (d, 2H), 3.25 (s, 3H), 2.46 (s, 3H), 1.01 (d, 3H).
Example 25-CC

H
HO\/\O/N 0 E

(8)-5-chloro-2-(2-fluoro-4-( methylthio)phenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-

0x0-1,6-dihydropyridine-3-carboxamide

[00523] MS APCI (+) m/z 416, 418 (M+, Cl pattern) detected; 'H NMR (400 MHz,
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138 WD 2007/ 044084 PCT/ US2006/ 019108 [00529] Ms ESI
(+) mMz 466 (M+1l) pattern detected; 1H NVR (400 MHz,
wOrBQ0dHs4 S 11.53 (br s, I H), 9.37 (br s, 1HCT/USBE6/019108
dd, 1H, 7.62 (d, I H, 7.37 (dd, I H, 6.61 (t,
DMS d6) 84168 (bt 5, 1TH) 9.98 (6%, (H), 299 (s, BHAT. ZBq(ddZH)I) 73013@[d 1H), 6.94

C 1H§a4-2§§2 %kﬁﬁf@ﬁzwﬁwﬁw%&a#@nz-ﬂam, A5, m e

droxypropoxy) 1 nethyl gQ.& %%5_ i hydropyri di ne-3
-carboxan1de [ 00530] M5 AP +) mz 480 (M+l) pattern
detected; 'H NWR (40(“I\/Hz DVBO- d6) S 11.49 (br s,
1H), 9.48 (br s, M, (m 2+), 7.36 (m 1H), 6.59
(t, 1H), 4.77 (br s, H),H3.6 (m | H, 3.49 (s, |
H, 3.48 (d, I H, 3. Q. 99 (d, 3H). [00531]

dered as
illustrative only of

o t he i nvention.
Furt her, since nunerousi nodificationS and changes w ||
be readlly apparent toOthose Skl I1ed in the art, it

Accor di ngl y aI I sui tabbﬁbnmniﬁecatl ons ad
' b sidered to fall h h
005280 "N ERL Do igy %énhé%egé‘a,twﬁm&%ﬁéo&m cDeL) §
I
10.33 tso ﬂﬁu deb %’ﬁ%ﬁ] Tlibe d‘“@ﬁ‘j‘% %f?ﬁgm,d%gﬁ (&ﬁﬁ@ﬁ, @gggf ilﬁl), 6.20 (d,

1H), 3t8$| s, ﬁm)eéml(s,aiﬂ)o@%miﬁ) the following clains are
intended to specify thgf{a presence of stated features,

i nt egers, conponents, But t hey do not
preclude the preseqnge o()addltlon of one or nore

ot her features, integerfS, conpoRents, steps, or groups
t hereof. 139 WD 2007/0 4084jPCT US2006/ 019108 What is
claimed is: 1. A co ghng tautoners,

nmet abol ites, resolve | dlastereoners,

enq\ptl ofre

2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1.6-dihydropyridine-3-carboxamide
[00525] MS ESI (+) m/z 402 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-dg)
8 10.75 (s, 1H), 7.85 (br s, 1H), 7.78 (s, 1H), 7.66 (d, 1H), 7.40 (m, 2H), 6.54 (t, 1H), 3.13 (s,
3H), 2.00 (s, 3H).

Example 25-HH

H

ZT

O
2-(2-fluoro-4-jodophenylamino)-N-(3-hydroxypropyl)-1,5-dimethyl-6-0xo-1 ,6-

dihydropyridine-3-carboxamide
[00526] MS ESI (+) m/z 460 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-d¢)
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sol vates, and pharnmaceutically acceptable salts

t hereof, said conmpound having the Formula | HR3.NO
WORRL/044H8N N |1 R7 RO LR8 0 wherein: Rl is QCDUSH06/019108

R3is H M, Et, OH MO, EtO, HOCH2CH2O ,

8 10.34cSHATY, 720, 1HY, 972 (vETHH anaqm 7.38 (Ad, 1H), 6.50 (t 1H), 4.41 (,

1H), @L%%W% Cﬁgl OIOtropR? is cycl opropyl

or Cl-C4 al kyl, wherei 'TE kyl is opti onaIIy
substituted W|th one or ndﬁi?#: R8 is Br, | or SM;
CE

and RO is CH3, F, CHF For d. 2. A
cormpound, i ncl udi ng T aygt : et apolites, resolved
enantioners, diastereomers,| soHvates, and
pharmaceutically acceptab eof, said
conpound havi ng t he For | A .NO HRL NN
Il RT.NROI R8 O IA d [ Ir F; R3is H,
Me, OH MO EtO CH2@y McOCH2CH2O,” HOCH2CH2CH2,
140 WD 2007/ 044084 PCT/ US2@D6/ 019108 HOWO, \ OH

(8)-5-chloro-2-( 2-fluoro-4-iodophenylaming)-N-( 2-hydroxypropoxy)-1-methyl-6-0x0-1,6-

dihydropyridine-3-carboxamide

[00527] MS APCI (+) m/z 460 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-

dg) 8 11.54 (br s, 1H), 9.62 (br s, 1H), 7.86 (s, 1H), 7.62 (dd, 1H), 7.38 (dd, 1H), 6.69 (t, 1H),
4.69 (m, 1H), 3.46 (m, 2H), 3.27 (s, 3H), 0.9 (d, 3H).

Example 25-KK

H
HO\/\O/ N

(8)-2-(2-chloro-4-iodophenylamino)-N-( 2-hydroxypropoxy)-1.5-dimethyl-6-0xo0-1.6-

dihydropyridine-3-carboxamide

[00528] MS APCI (+) m/z 492 (M+1) pattern detected; 'H NMR (400 MHz, CD;0D)

8 7.79 (d, 1H), 7.58 (m, 1H), 7.52 (dd, 1H), 6.39 (d, 1H), 3.87 (m, 1H), 3.73 (dd, 1H), 3.62
(dd, 1H), 3.35 (s, 3H), 2.13 (s, 3H), 1.10 (d, 3H).

Example 25-LL

2-fluoro-2-(2-fluoro-4-iodophenylamino)-N-( 2-hydroxyethoxy)-1-methyl-6-0x0-1,6-

dihydropyridine-3-carboxamide
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HO-o~ HO o OH or R7 is cyclopropyl-CH2- or Cl-C4
al kyl', wherein said alkyl is optionally substituted
wowdoh/oetes or nore F;, R8 is Br, | or SMe; and ReCT/BSI063019108

CH2F, CHF2, CF3, F or d. 3. The conmpound of clains 1
[00528} 2 WA ESI (rl-)R?l/z 46 6cMi Dppattpyt) deBiiZed; éH IMBIR (44)01mgz DMSO-dg)

5 1 RS AR THG Tt Ccoribh 26P10 140, T Ao, &3 61, 11D,
4.68 (N 1M), No&e, gﬁﬂa 3 @dq, ZH?%F@ ﬁ@hﬁ'_rg]’a('\:/gl(,l)tl cal | yciécoept abl e

sal t thereof, where
Mc OCH2CH20, HOCI—|ZCI—|ZCI-Exam1H€)25-MM OH HO, or and
RO is H CH3, F or The conpound of claim5 or a

pharnaceutlcallyoacc tadﬂe @l t thereof, wherein the
conpound is sel ect fiom F
4-(2-fluoro-4- (nethylth|o)p enynan1 0) - N- ( 2- hydr oxyet h
oxy)- 1 -nethyl-6-oxo- 1, y 06 i dazi ne-3-carb
oxami de; _
4- (2-fluoro-4-(nethylt o)
oxy)-1, 5 -dinethyl-6-o0xo-
- car boxami de;

(S)-INElparped- Cﬂaﬂowlmdbﬁlmh)viaﬂmﬁ@r Nl(gqu@rcﬁw{,fafotaw | M BRRENG-1.6-
| am no) - 1, 5- di net hyl
oxo-1, 6- dlhydrop

[005304- ( )2 flagoRpct Wﬁzhaléd @49 )DIEL‘?QMJ &éﬂ:&é’& lﬁ (RIETHPKME Hvso-
4 5 1149 (or (brs lH) 948 or s, 1H), 7.61 (m, 2H), 7.36 (m, 1H), 6.59 (1, 1H), 4.7 (br s,
1H), 3.69 (m, 1H), 3.49 (s, 1H), 3.48 (d, 1H), 3.29 (s, 3H), 0.99 (d, 3H).

[00531] The foregoing description is considered as illustrative only of the principles of

the invention. Further, since numerous modifications and changes will be readily apparent to
those skilled in the art, it is not desired to limit the invention to the exact construction and
process shown as described above. Accordingly, all suitable modifications and equivalents
may be considered to fall within the scope of the invention as defined by the claims that
follow.

[00532] The words "comprise," "comprising," "include," "including," and "includes"
when used in this specification and in the following claims are intended to specify the
presence of stated features, integers, components, or steps, but they do not preclude the
presence or addition of one or more other features, integers, components, steps, or groups

thereof,
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1, 6-di hydropyridazi ne-3 -carboxam de; 141 WO
2007/ 044084 PCT/ US2006/ 019108
wWd 2{02/084080r 0- 4- (et hyl t hi 0) phenyl am no) - N- net hB&/U$20065019108

- di met hyl - 6- oxo- 1, 6- dihydropyridazi ne-3

What iscribed @ de;
(S)-4-(2-fluoro-4-(net hyIthi 0) phenyl am no) - N- ( 2- hydr ox

ypr opoxy) - 1, 5- di et hyl -
1. OAQ)DJH#)@UH& hyelGaRy rthlﬁ@&lbﬁem%ta%@ﬁt*é@)&%gﬂld&i enantiomers, diastereomers,
|'uoro- 4- (mBt hyl't hi o) phenyl am no) -

solvates, gndjphmmhgqungalbx@cemabje gaits thiereply siid ggimpeund having the Formula I
3- car boxami de;
5-fluoro-4-(2-fluoro- zﬂ(
ydr oxyet hoxy) - 1- rretlﬁll -
oxo- 1, 6-di hydr opyri da%\]
(S)-5-fluoro-4-(2- qucN'o

t hyl Hﬂ 0) phenyl am no) - N- (2- h

oxam de;
( | t hi o) phenyl am no) - N-
(2- hydr oxypr opoxy) R RO R8

met hyl - 6- oxo- 1, 6- di hydr gpyri dazi ne- 3- car boxam de;
5-chl or o-4-(2-f| uor o- 4- ( nmet hyl t hi 0) phenyl am no) - N-(2-h
ydr oxyet hoxy) - 1- met hyl - I
,0X0- 1, 6-di hydr opyri dazi ne 3- car boxam de;

wheteipg) - 5_ chl or 0- 4- ( 2- f | uor o- 4- (et hyl t hi 0) phenyl ami no) - N-
(R? ]g)@jrog))pypr opoxy) - 1- net hyl - 6- oxo- |
6- di hydr opyri dazi ne-3 - car boxam de;

R B H IM@JEJ; QH, My EtOri Hﬂﬂ{éﬁﬁz@ﬂ HECHIC(Blehwitir Gxy pr o

meCHR G G R BT T ssippag - O- HOCHCH-

HO (S)- l\llel hydr oxypr opyl ) - 4- (2-fl uor o-4- (et hyl t hi o)
yl amiino)e 1, ﬁle)ﬁhyHO 6- X031, O
cfnhydyopyrl da2| ne- Ss‘fcar box@tﬂn de A cséma,@u d
|ngtheForrmIaIII H NI
F@ i cRelopwpyl- CHzo@r @u Qhalkwla&\é!@tem&ld 91kabléé>@§1amlky %hﬁ&tuted

erein: is d or F, RBis H M, MO
W“h(’%w H(I:HZCHZCHZ HOCH2CH2, HH HO' BOA OH  OH
HS isBr, I or SMe; and
R’ is CH;, CH,F, CHF,, CF3, F or Cl.

2. A compound, including tautomers, metabolites, resolved enantiomers, diastereomers,

solvates, and pharmaceutically acceptable salts thereof, said compound having the Formula

IA:

wherein:
R'isClor F;
R}isH, Me, OH, MeO, EtO, HOCH,CH,0, MeOCH,CH;0, HOCH,CH,;CH,,
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OH HO-~\ or R8 is Br or |I; and 142 WD 2007/ 044084
PCT/ US2006/ 019108 R9 is CH3, F, Cd or Br. 8. The
waeorpowess of claim 7 or a pharmaceutical |y acce@l/akioe6/019108
salt thereof, selected from
Hckwgnbnﬁyn 4- ( 4x\br ono- 2H6*u090ﬁ§épylan1no) N- (cycl opoapy!
met oxy) HO oﬁ‘a HO %,A
“oxo0- 1,%- di hydr opyP| da2| ngHs carboxam de; -
4@&2 fl uor o-4-i gdpphenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5
th | -6 -Qz6ﬁfp6 di hydr opyri dazi ne- 3 -carboxan1de
R) (208 di*hydr oxypr opoxy) - 4 (2 fl uoro-4-iodophenyl a
[r:l:{g?% aﬂclo% cﬂiﬁl—&‘% or % el aiky;l' whereln SXH }Xrlsl cgp 1ongﬁ}7 g’ubstituted
wﬁho%e@EﬂﬁhuB[o 4-i odophenyl am no) - N- net hoxy-
-d| met hyl - 6- oxo- 1, 6-
’ééﬁg ; AP@- 3- car boxani de;
4 I 2-fl uoro-4-iodophenyl am no) -
TRSQ%(?%FE}@%W C'Pﬁiz @FQI’)Fo‘]f dr:
3. diThy dompgrundctzfmlalms 3-ar&r tvhrszini REis cyclopropyl-CH,- or Me.

4 )-k %£B@H@ﬁﬁ§ﬁn%sg§g Qﬁgénﬁﬁ% d(Ii%l\li/:(Zéiﬁ)z/lolggxypropoxy

5. - aaddaponill d8ving the Formula IT:
4-(2-chl oro- 4- |odophenyl am no) - N- ( 2- hydr oxyet hoxy) -

1, 5- di met hyl - 6- oxo- i, 6-
di hydr opyri dazi ner3<c oxam deg
(S)-4-(2-chloro-4-iodo hené):l am no) - N- ( 2- hydr oxypr opoxy
) -1, 5-di net hyl - 6- oxonZ, yridazi ne-3
- car boxami de; I
4- (4- br ono- 2- chl or;}pH jon 3pfdydr oxyet hoxy) - 1,
5-di met hyl - 6- oxo- 1, 6- di hydropyri dazi ne- 3- car boxam de;
(S)-4-(4-brono- 2- chI or @phenyl ani no) - N- ( 2- hydr oxypr opox
y)-1, 5 -dimethyl -6-o0xo0-
1, 6-di hydr opyri dazi ne- 3- car%oxam’ de;

or a pbrhdedntioally sbckptable aplh @rydodnvinadinl, 5- di net hyl - 6- oxo- 1,

(B o B B AR MARTR R, ﬂgécw@agcm,
3- d| hyq.[cpxy ro oxy) 1, 5 -dpgethyl -

D/‘e opyri dazi -C rboxam de;
4- (4r br orm 2 fI uor gphen Hﬁf\a/%{% N-ahd- hydr oxy- 2- met hyl p
R oL el &

0X0-1, 6- di hydr opyri dazi ne- 3- car boxam de;
6. The compound of claim 5 or a pharmaceutically acceptable salt thereof, wherein the

compound is selected from:
4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-0xo-1,6-
dihydropyridazine-3-carboxamide;
4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
N-(cyclopropylmethoxy)-4-(2-fluoro-4-(methylthio)phenylamino)-1,5-dimethyl-6-
0x0-1,6-dihydropyridazine-3-carboxamide;
4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-methoxyethoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
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4- (2-fluoro-4-iodophenyl am no) -1, 5-di net hyl - 6- oxo- 1,
6- di hydr opyri dazi ne- 3- car boxam de;
wd2qo40broeno- 2- f | uor ophenyl am no) - 5- f | uor o- N- ( 2POIURINGY/@19108
thox¥§-l-nethyl-6-oxo- 1,
6-4i2heropdymidbylitie)pBerydarhins p-gethotd-3, MBI /604408 4-
dih dP(%éi%f;%qu /01b9108. 4-(2-fl uoro-4-iodophenyl am no) - N,
YHORMEICE P HAT OORBNIF: 1| 6- di hydr opyr i dazi ne- 3-
C B PoX b es-4-(methylthio)phe ino)-N-(2- -1.5-di
I\Sél)g‘%l opr,opyl(rret g%l ))p4 ? §l_a ﬂlrlljogrl\é-(%p P'grgg?%rgﬁ%ygr%’% }ngeithyl-6-
oxo-1,6-gihydropyHdazim- eatboxgnide;

di Kl Ihe= 3-car boxanm de; .. X o

A L RR RO AR PERANE Sidimstowy froseyt dibyryepridarine-
3-carboamtehy| - 6- oxo- 1, 6- di hydr opyri dazi ne- 3- car boxani de;

5-fl uor aré 2-f1 uor o-4-i odophenyl am no) - N- (2- hydr oxyet

hasdporq-4- tfiﬂﬂr@-é:(g;@gmyit,hg).)phenylammo)—N-(2-hydroxyethoxy)-1-methyl-6-
oxo-1 G-y ee \ L1585 -hoxam de;

4- 2?% ﬁ%lﬁ%a?%%g%rﬁﬁ%%&?%m no) - N- ( 2- hydr oxyet hyl ) - 1, 5-

d(et-fyerogt-(3udroed-(methyiriopheiy amntiog-NB (X By BOXATFH ISy )-1-

meth}}_l\."éﬂlo’%(g?%gjﬁﬂ%&%cﬁp%i%%gé/_g) :a éo:og(grhfl AGL;J or o- 4- i odophenyl ani no)

db ey AYD LA RE W B8ind)-N-(2-

-C h?or(g?z(; (2- f?ﬁgygetwggg%&%% I{é@i IEIO(% -}N-dfoé(-y ﬁ9’8¥39i %/-ér{eﬁhyl-&
oxo-1gxdipydropyaidagine S-earboxpmide;

dj ri [.he- 3-¢ am de;. .

AR08 P B B mingd A arbydrmesaopgr -
methykgpxodosyhylrapetitiydind3-carboxamide; ,

0X0s g] 6- djzr?ydr ofﬁirgl dazi ne- 3- carboxa_m de; .

5‘-“2%‘ 3P19-ar(ipsthylthigyrhenylpwineie (3 hudronpgropyl)- 1,5-dimethyl-6-oxo-
1.6-di 14557040 = cly ) opyri dazi ne- 3- carboxam de;

& dl%q}glgg-ﬁﬁ??%ago(ﬁgﬁlsdg%gép%pyl )-4-(2-fl uoro-4-iodophe
n(@%_{%;@rgﬂwdmty_ bl}dpy@-@é?{,l?ﬂuorg-4-(me;tlaylthio)phenylamino)- 1,5-dimethyl-
0.0 ropyridazi ne- 3-.car boxam de;

6*”“’%§§41&¥¥'§P§!‘gﬁ§wg?8%§w§?) - 4-(2-fl uoro-4-iodophenyl am
7. 1 AYmpodndHaRid Wt FBrANQ TIN: .

1, 6-di hydr opyri dazi ne- 3- car boxani de; and

(S)-5-chloro-N-(2, B-Q}i hycgoxypropyl )-4-(2-fluoro-4-iod
ophenyl am no) - 1- mgfiyN&-" oxo- 1R?
6- di hydr opyri dazi ne- 3- gar bgkam
clains 1 or 7 or a pR& s '
t hereof, wherein the conpoun
4- (4-brono-2-fl uor,opH ¢t argon
5 -di net hyl -6-o0x0-1, 6
di hydr opyri dazi ne- 3- caPboxani de; and

I
or a pharmaceutically acceptable salt thereof wherein:
Rlis Cl or F;
R3 is H, Me, MCO, HOCHzCHzO, HOCHzCHzCHz, HOCHchz,

HO b
TN e M " >t o L

2

9. The conpound of
y acceptable salt
sel ected from
%3 hydr oxyet hoxy) - 1,

Q
Onlnni
I

%

i

b

OH
o A, VT
R%is Bror I; and
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(S)-4-(4-brono-2-fl uorophenyl am no) - N- (2- hydr oxypr opox
y) -1, 5-di net hyl - 6- oxo-
wa 2@7didegdr opyr i dazi ne- 3- car boxam de. 10. A coP@DUSZN6/019108
[ ncI udi ng tautoners, netabolites, resolved
ehhintdHNEr €] ordBrst er eomers,  sol vates, and

ar maceut i cal | ccept abl e sal s ther
8. Upd of Hatte ot Bz oply pacFPRB iRy hersabgsiected
from: PCT/ Us2006/ 019108 HI RB.NOHRL NRIN R7 RB O
IV wherein: RLis d or F;, R3is H M, E, O MO,
Ei-trom HECHR®HRG2; {lueDopiRay lvejing) -N-(¢S) oprppsdre Dk CHE-Brgthyl-6-

| | - CH2O-, HOCH2CH2-
ovo-1, SRR SR 0 P oy | s et oyl of
e4- twﬂuomma{cﬂbph@@le@lmﬁeyhydz @ﬂﬁ)}@&ﬂh&ﬁkyﬁl §- d?ﬁ%th?ﬂ@ldx&& 1,6-

substituted with one or nore F;, R8 1s Br, |
dihydrapyyidaging-3-¢arb@xamide;al kyl , O or CN, wherein sal d aI kyl

)00 S RS RS Pl iy -6-oc-
1,6-d1ho/dﬁfpya)laﬂle B&afb%(a&ld@ ?rb RO is H and R7 is eltr[;erR8
e
e g 4o O h e BRSO N R har T AIO bE 1! o)
dihydr%'ricﬁzﬁe-ﬁ@aﬂ')o%(a%de RO is H and R3 is HOCH2CH2G, then

cannot be Me; aind d) R is F, RBis Br, RO is H,
dﬁdcmprspsdmcﬂmr&ybﬁﬁ fmlsw-wd@ehe@"lammnhéﬁ -dimekhyl-6-axo-1,6-

asor GRS b pshal m 10 wherein B9 15 1 M, B O
(S)-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridazine-3-carboxamide;
4-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0xo0-1,6-
dihydropyridazine-3-carboxamide;
(S)-4-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridazine-3-carboxamide;
4-(4-bromo-2-chlorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridazine-3-carboxamide;
(S)-4-(4-bromo-2-chlorophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
4-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-
carboxamide;
(R)-4-(4-bromo-2-fluorophenylamino)-N-(2,3-dihydroxypropoxy)-1,5-dimethyl-6-
oxo-1,6-dihydropyridazine-3-carboxamide;
4-(4-bromo-2-fluorophenylamino)-N-(1-hydroxy-2-methylpropan-2-yloxy)-1,5-
dimethyl-6-0x0-1,6-dihydropyridazine-3-carboxamide;
4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-
carboxamide;
4-(4-bromo-2-fluorophenylamino)-5-fluoro-N-(2-hydroxyethoxy)-1-methyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
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RNOFH N RO N\ SM OV or a pharmaceutically
acceptable salt thereof wherein: R3 is HOCH2CH20 or
W@ 3)o7Ne@BY OH) CH2O, and 145 WD 2007/ 044084 PCT/US2006/019108
PCT/ US2006/ 019108 R9 is H, CH3, F or C, provided
t Ha@2-fhiveo-4HodosheRylaR8na)sN SMetrink@hyl-Gkq-1 artthRitopwriddgine-3-
b t hen R3 cannot be HOCH2CH2O. 13. The conpound of
carboxfmidy; 12, wherein the compound is sel ected from

2 nglzcy‘c dﬂ%ﬁdlﬂet{ﬁgmw ﬂﬁ@r@)@iaaam{eamaﬁﬁﬂo)kt §-idivEyosyebN 6-

dlhydmnwlda@pquarbvemml@r bo x a m de;
(92005 18R R SO URRG R, Nk A- Y05

chhydio ﬂhﬂMQ-BQﬂdedinﬁk&*S car boxami de;
2-fluoro-4-(nethylthio) phen% (am no) - et h

o)éyi)'luqogf @rﬂmrﬁ%méo@g@@ylamlno) 2 hydroxyethoxy) lymet yl-6-0x0-1,6-
hvd JelzTe - 3- car boxam de;
dihy 3@8 %Ld%% ?%dgg r’ret hyl t hi 0) phenyl ami no) - N- (2- hydr ox
y - @pfboorp-41ioteptienmplamihe)aN-(2-hydroxyethyl)-1,5-dimethyl-6-0xo-1,6-

oxo- 1, 6-di h di ne- 3- car boxam de;
dihydgonyridasige-3- ‘{ﬂg’f’f’%% 4- (met hyl t hi o) phenyl ani no) - N- ( 2- h

y @2(3-%15 Qﬁﬂwlﬂ-ﬂ—ﬂﬁoro 4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-
oxo-1 i hydropyr’i di ne- 3- car boxam de;

dlhyd(ﬂS)yr@atlh@rérQa«r@X@Qudd,uor 0- 4 (et hyl t hi o) phenyl ami no) - N-

rét ﬂégrgo Xéy Loq}?yla?nglpan}m%z-N-( ydr gt%lgﬁy) 5 -met}r% -6-0x0-1,6-
dlhyd&(?yyﬁa@ihb.gt@ﬂ?oxﬁ&ﬂé uor o- 4- (net hyl t h| o) phenyl am no) - N-

dr oxypr opoxy)
mﬁS}T +chb)r@fﬁo(21ﬂ®r@14wé%wyha@mIﬁ%&rf%@%wa%xw Ipppethyl-6-

0X0- 196’-%%%%98%{215‘@931&1%&%{8& aVi: H I NOO:i5 V
5-chloro-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-
carboxamide;
5-chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
(S)-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide; and
(S)-5-chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-
oxo0-1,6-dihydropyridazine-3-carboxamide.
0. The compound of claims 1 or 7 or a pharmaceutically acceptable salt thereof, wherein
the compound is selected from:
4-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0xo-1,6-
dihydropyridazine-3-carboxamide; and
(S)-4-(4-bromo-2-fluorophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide.
10. A compound, including tautomers, metabolites, resolved enantiomers, diastereomers,
solvates, and pharmaceutically acceptable salts thereof, said compound having the Formula
Iv:
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or a pharmaceutically acceptable salt thereof wherein:
R is d or F;, R3is H HOCH2CH20 or (S)-MCH(OH CH2G,
wana7/0R®8is H M, F or C. 15. The conpound oPCT/IUSI006/019108

14 wherein R is F, R3 is HOCH2CH2O-, and RO is
methyl, or a pharmacelitically acceptable salt
t hereof. 16. The conpedngdf clai m 14, wherein said
compound is: 146 200}7/ 0B408¢ PCT/ US2006/ 019108
2- (2-chl or o- 4-i odophenyt aw % (2- hydr oxyet hoxy) -1-m
et hyl - 6- oxo-1, 6- di hyd 3- car boxam de;
(S)-2-(2-chloro-4- |o|&oph nyRém o) R\ ( 2- hydr oxypr opoxy
) - 1- net hyl - 6- oxo- 1, 6- ditydropyri di ne- 3-car boxam de;
2-(2-fluoro-4-iodophenyl a nﬁp) 1, 5-di net hyl - 6- oxo- 1, 6-
di hydr opyri di ne- 3- car boxa

wheregr:( 2- f | uor o- 4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1-m
et hyl - 6- oxo- 1, 6- di hydropyri di ne-3 -carboxam de;
(?QJSZCJ(CZH‘I uor o- 4- |odophenyl ani no) - N- ( 2- hydr oxypr opoxy

)i éﬁt ]g%ff“uor d tglﬁelyﬁ&leﬁﬁg(ﬁﬁ(? @@ﬁ@%@(yg@gmxy

MeCH(OI‘ﬂ)C‘HzOd,I (RB{H(?CHQCH((@H)QH@- cyclopropyl-CH,0-, HOCH,CH,-,
di hydg_ﬁcpyrl di ne- 3- car boxam' de;

\e/o\gf-l odo q_gazrre\)/l\l-\ 2- hydr oxyet hoxy) -1, 5
i d|5ﬁet hy/I-- - oxolP: 47;: r oDéH [ ny%\zm&?oxarxgaé\f
*5- chlor 6- 2- (2-f | uor o- 4- i-odoph®hy! ami no) - N- { 2-Fydr oxyet;
hRXY) mdth 71 i i i
Rhy dmopg%x{})(ﬂ GWHé(rQl ]safﬁ' metggl; and ethyl are optionally substituted with

oxam
one 01(189)1’-62:—"-(2 chl or o- 4 | odophenyl am no) - N- ( 2- hydr oxypr opoxy

=1, 5-di | - 6- 0x0-1, 6-
é%?ﬁ%gbﬁwxﬁng g)a(lﬁboxam' de; or
(B 1% cOl-e) kgt @I'ofr b@korv@ref‘enh 248 RISl LAY MbétAutdd Hith one or

Xypr opoxy) -1-meth

more gmupﬂmdemndg/rd}ywwemh fram F-cr AMbpreavidletbthat wherThe
%@D%@R‘g 1s ]gr ﬂg 1114a1\1/}41 R enthérhlsle OQEPQHen 3 g’an%ce)% it ed

f rrom
HOCP@CTHZQ}}ro 2- (2 fl uor o- 4-i odophenyl am no) - N- (2- hydr oxyet
0- 0X0-

d]rScmer |1%f/ﬁe-‘%Hc%‘%do%x§rM%% thgg B’ cannot be Me;
Rslsflﬂ O50vi2. 2151k UG s HORBBIHY, AT Tl eV fha

propoxy) - 1- met hyl -’6-
1dﬁRldlSi‘Fy&8 apBr, Riing; SnctB} Bayelwprtpyl-CH,0, then R’ cannot be Me.
11. The compound of claim 10 wherein R%is H, Mg, Et, CI or CN.

12. A compound having the Formula V:

|
_N 0
R3 F
s
AN
N
R® ~ SMe
O

\%
or a pharmaceutically acceptable salt thereof wherein:
R? is HOCH,CH,O or (S)-MeCH(OH)CH,0; and
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18. The compound of claim 14 wherein the conpound is
2-(2-fluoro-4- iodophenyl am no)-N-(2-hydroxyet hoxy) -

wda 2@ diqvet hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3- PCT/US2006/019108
carpoxanmi de. 19. A crystalline formof a conmpound of
FA R Gk, FlerCHO-. .N OF H N N, 147 WO 2007/ 044084

Eﬂén“gg&) @191.[ nglllgnlﬁsis P)f iR8 Slsu gﬁ/lte,aﬁg }sa(llll, chf 1'27 its r1]\/eie,f‘d?egnme(f:anno‘c be
HOCH,CH,®) uor o- 4-i odophenyl ani no) - N- ( 2- hydr oxyet hoxy) -

1, 5-di met hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxam de.
13. o dhe goppoundief ¢laign 2 rvhesdin shecopmpoundlisofeldetedrfidma: X

COLE t M racteri,zed by _.an X-ra
A P A G b e R G R B are S aekstayt-6-oxo- L6
dihydedpyuidir@- Beahoxab2ide; on the 20 scale. 21. A crystalline
f conmpound. of Fornula Xl _according to claim19
cﬁéi'%ﬁ P?é%’rzms@yﬁﬁw)@hea&]la@ilrﬁ)rl‘é@-hﬁdarogimlpp®xy)fﬂamieﬂgl-6-oxo-

1,6-diﬁ9&bﬁ?ﬁcﬁh&-§id’éﬂao€k§ﬁ|ﬁe- at about 9.5, 12.6, 14.7 and 19.6
on the 20 scale. 22. A crystalline formof a conmpound

oQ-(ﬁ:ﬂtwm-ﬁ-(fﬂfeﬂadfdnin)nlhmmmm-m(?mmdyatlhlazy)er,isZcﬁlaethp%-oxo-
T - hffr.action pattern substantially as shown in
1.6 dlﬁ%@%ﬁéﬂlﬂ?bﬁ?b%aw stalline formof a conpound of

FE8 ) 2 f1¥fbro-44(m By lthio) eﬁ@aﬂil{a)lﬁ-til-h%m&?yﬁ%poxy)-l,s-dimethy1-6-

sué).gt antially in the Tormof Form
oxo-1:p-dihyqdropygydiner3icgthopmaides ani no) - N- ( 2- hydr oxyet hoxy) - 1,

5z-jm _6t -6~ 0X0- - dihydyropyri.di -3
IR 21 iR ik R D BN 6 P baepanlymsyt-o-
oxo-1Bedihydrapytidias8@arborgmide; cl ai m 23 characteri zed by an
characteri zi ng peaks

(28008 irerorb e BHABheR s ge)-B-(2-hy croxspropoxy)1-
methyl-6-0xo-1,6-dihydropyridine-3-carboxamide; and
(S)-S-chloro-2-(2-ﬂuoro-4-(methylthio)phenylamino)—N-(2-hydroxypropoxy)-1 -
methyl-6-oxo-1,6-dihydropyridine-3-carboxamide.
14. A compound having the Formula VI:

VI
or a pharmaceutically acceptable salt thereof wherein:
R'is Clor F;
R’ is H, HOCH,CH,0 or (S)-MeCH(OH)CH,0; and
R’is H, Me, F or CL.
15.  The compound of claim 14 wherein R! is F, R is HOCH2CH20-, and R’ is methyl, or
a pharmaceutically acceptable salt thereof,

16.  The compound of claim 14, wherein said compound is:
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25. A crystalline formof a conpound of Fornula Xl

according to claim23 characterized by an X-ray
walkdof7ioao84 on pattern havi ng characterizi ng peakRGI/a82006/019108

about 9.2, 13,0, 18.3, 21.0 and 21.7 on the on the 20

s @al2Zechlgrg-4-indephesy lamine)eN+(@ thydusixyethoxy)pbursthyb6-dsar kit a

dihyd?%q&’?i?ﬁl%[ﬁicﬁgoﬁa??iﬁgai m 23 characterized by an X-ray

action pattern substantially as shown in Figure

1IS)—Q—IZ-CHIO@@@O&UME:@YJ@lﬁhﬂi)fmgl—ﬁyc&ﬁé(ypwﬁo@ﬁ-lCrh@tihS}Bé—'bqu,6-
.. 26 far use gs a nmedi canent. 28. A conpound according
dihydgopygidipesirearbexasmideims 1 to 26 for use as a nedi cament

f ormt urs L8 h Liferatd y: | SOk der ~or

- Prloro MBS o B PRI HE e BlgpRidiRe o
carboR@ideIS2006/ 019108 29. The use of a conpound accordi ng

t one .of clains. 1l iin th ufacture of a

CICTRC B I SN JE R S U E AR
dihydghfpg,gaﬂl@r3_gg[rb@[hnﬁa&l ammatory condition. 30. A nethod

of "producing a producing a MEK inhibitory effect in a

Wa n3-02-Bodreed-iadopherylansine h Na@ - Inpmhno x yipropos g 1 -afietbylefroxo-1,6-
: nt _which .conprises adm nistering to said ani mal
dlhydgorr‘[l’?@?ﬁgg?%m%a%gﬁt of a conpound according to any one
of{S)e1-ed-MRorb-4-oddBhendlamifio PRaCIB Ry ERox§ PIB AT MEtN 6-0x0-1,6-
.. .comrising a conpound according to any one of clains
dlhyd@%dlﬁ'ﬁ'?ﬁrwﬂ%t ion with a pharmaceutically
agqe QP -6-0x0-1,6-
CSROBL 30l PR B O SPELLR y
dihydeopyndipetdachriopdxafadeyul a 100 or 101 -,-, OO R HOO RL H
H NI I R7~ R9 R8 R7~N R8 O 100 101 with
Rélﬁ%’r%izf@éflll\‘llqrﬂuflﬁéoﬁ;’re% We%o)d?-(g%ydrgxxﬁbwgﬁgm@wgérﬂxo-1,6-
dihyd¥pSRAIR3-3.arBSkadRid;ned in claim2 or (ii) an amide
base when R3 is as defined in claim2 with the
e ke 2-elororékiiodrPhérnylamia)-N-@rhydeoxypoogoxy)rl Fedimaity1-6-oxo-1,6-
. nd of. clai.m?2. 33. A nmethod of preparing a
dlhyd@%@%ﬁ%% %afboﬁaglﬁ"!i’fﬁ, sai d net hod conpri sing:
rO @ici-{l:_lhlroa%_l-@l\l:ﬂi&@i\:dﬂl\ﬂ-iﬁopﬁ@fy%hﬁo}@ﬁ(ﬁﬁy&%p%@x@—'ﬂné‘ﬂﬁ?yl-@
oxo-1,6-dihydropyridine-3-carboxamide.
17.  The compound of claim 14 wherein the compound is selected from:
5-fluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-
dihydropyridine-3-carboxamide; and
(8)-5-fluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-
1,6-dihydropyridine-3-carboxamide.
18.  The compound of claim 14 wherein the compound is 2-(2-fluoro-4-
iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxamide.

19. A crystalline form of a compound of Formula XI

H
HO N (0]
\/\O/ F



RO N, 5R8 RO NWR8 O 108 109 wth RINH2 wherein
R3 is as defined in claim1l0, either in the presence

W@R000/0)4084 coupl ing reagent or (ii) an anm de bESEHUS10661019108
R3 is as defined in claim10 with the exception that
R3 is not Hor M. 34. Axrethod of preparing a

conpound of claim 14, said neth i sing:

cubstanthipth et for o FormBo e AT-hipdARB= AR Ri S NGRS

1s-dimagrb PR AR AR FASRE MR © O | I O 105

’ PROR G E A VY, 16 “provi de conpound 106 RO O Cl N

20,  Blerftall@Sfortly arceapoungotBnmoimNI 1@6rding ko dninviy sharpeterized
the presence of a palladi um catal yst %nd l d6 g

by an Xeapy ddfrattion pa;ﬁtetrhla;avgpge@@p?@gﬁrlgmgd?ea %g’a Pt gﬁ&ﬂggfg‘ orifithe 26
conpound 107 ROOC RO N, O 107 (c) reacting

conpound 107 with an aniline having the formula Rl
21, KRN skillind foriahe anoagenae obFormupa Kl aciouding 4o elpips ) characterized

phosphi ne |igand, and an ' i
by an X-ray diffraction pattern having charac?erplzgneg I?e%l%se at atb%u{J QY '19.%, 14.7 and 19.6

scale.

on the 20 scale.
22. A crystalline form of a compound of Formula XT according to claim 19 characterized
by an X-ray diffraction pattern substantially as shown in Figure 10.

23. A crystalline form of a compound of qumula XI

H
HO o~ N 0 -

Aot
| N ;

0
XI

substantially in the form of Form 1, 2—(2-ﬂuoro-4—iodophenylamino)-N-(2-hydroxyethoxy)-
1,5-dimethyl-6-0x0-1 ,6-dihydropyridine-3 -carboxamide.

24. A crystalline form of a compound of Formula XI according to claim 23 characterized
by an X-ray diffraction pattern having characterizing peaks at about 9.2 and 13.0 on the 20
scale.

25. A crystalline form of a compound of Formula XTI according to claim 23 characterized
by an X-ray diffraction pattern having characterizing peaks at about 9.2, 13,0, 18.3,21.0 and
21.7 on the on the 20 scale.

26. A crystalline form of a compound of Formula XI according to claim 23 characterized
by an X-ray diffraction pattern substantially as shown in Figure 11.

27. A compound according to any one of claims 1 to 26 for use as a medicament.

28. A compound according to any one of claims 1 to 26 for use as a medicament for the

treatment of a hyperproliferative disorder or an inflammatory condition.
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compound 108 CHBO O RL H N RO N, | 108 150 WO
2007/ 044084 PCT/ US2006/ 019108 (d) optionally
whyarok4psi ng conpound 108 under basic conditi oPGT/US2006/019108
provide conpound 109 HOO1 HR NI RO N1 O ; and
29.  1(%e usy off eeampavgd ectdrding ¢o appomcofd@msr] to BTN wlmilndlﬁﬂacture ofa
. WM elther .in the presence af (i) .a.coupling . .
medichllel S M EBlopeior s By berRrin A Cpidr e isprppfors fondition.
30. ani sethoase pmialaa%_ﬂr@d@ﬁag Mw%iﬂiﬁg%ﬁécm&émmcy?ﬁd
.__exception that is not 'H to provide said conpound
animagSugl a3 man,jin neeof spak treetmestivbichsomipris@4dmihistesing to said animal

' . he net . C LiSi ng:
on oG AR A% AR BR A EuRh B Rt p& B 283 "N ¢
31.  adudnosacodealnoingpdsitden dempiising 8 ¢bdpowRIaRestdtheli84niohSof
: 4
claims} 1 % 26 QFASscg)cidtio%thh a pharmaceutically acceptable carrier.
32. A method of preparing a compound of claim 2, said method comprising:

reacting a compound of Formula 100 or 101

~_0._0 . HO. _O ]
P 40
RO SNO!
RVN R® RS R7’N R® R8
o} 0
100 101

with R*NH, either in the presence of (i) a coupling reagent when R’ is as defined in
claim 2 or (ii) an amide base when R is as defined in claim 2 with the exception that R? is
not H or Me, to provide said compound of claim 2.
33. A method of preparing a compound of claim 10, said method comprising:

reacting a compound of Formula 108 or 109

_0__0O ] HO._ _O ]
R H R y R
SN @ @
R® N\R7 R8 R® N‘R7 R®
o} o}
108 109

with R*NH, wherein R? is as defined in claim 10, either in the presence of (i) a coupling
reagent or (ii) an amide base when R is as defined in claim 10 with the exception that R® is
not H or Me.

34. A method of preparing a compound of claim 14, said method comprising:

(a) brominating a compound having the formula 105
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(b) reacting conmpound 104 with RX, wherein Ris M and
Xis a halide, in the presence of a base to provide
wa@orpowess 105. 36. A nethod of preparing a conpo/ns2008/019108
claimb5, said nethod conprising: (a) reacting a
hydrazi ne having the for Qe- NH-NH2 with: (i)
di et hyl 2-oxonal onate, foll vveg by treatnment with an
acyl ating reagent that d L an acyl group having
the forrmula C(=0) CH2R9 whereingn RO is as defined in
claim 5, or 151 WD 2007/ 04 08>l PCT/ US2006/ 019108
(ii) an acylating reagent t®at delivers an acyl group
having the fornmul a C(:O)Q_E@% wherein RO is as defined
inclaim5, followed by t ment with diethyl
wherdiie RS aIkgD) 3 provide @hpoute 16e©mpound 97 CO2Et  NCOREt
NRs O 97 (b) treating conmpound 97 with an am de base
at a tenperature below -40 C, followed by treatnment
with concentrated HCl, tgqrogi de a conpound of

formula 98 CO2Et N OH | 0 98 (c) chlorinating
conpound 98 to provide co 199 C2Et NirCl NR9
0 99 (d) reacting conmpound 9 with an aniline having
the formula F H2N Br N

o

106

(b) reacting compound 106 with Zn(Me), in the presence of a palladium catalyst and

a ligand, and optionally in the presence of a base, to provide compound 107

107

(c) reacting compound 107 with an aniline having the formula

R‘l
HoN

|
in the presence of a palladium catalyst, a phosphine ligand, and an amide base, to provide

comf)ound 108
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. SMe in the presence of a palladiumcatal yst, a
i gand, and an am de base, to provide conpound 100
WO 20070498H F N NNRS Me 0 ; and 100 152 REX/US2006/019108
2007/ 044084 PCT/ US2006/ 019108 (e) reacting a conpound
of DreptiaseHy hpdrolyizing ReNIepndil 0%iander asib eopptidseno profide
' coupling reagent when R3 is as defined in claim
compéﬁ%irﬂ)?ii) an am de base when R3 is as defined in
tion that R3 is not H to
f chaim5. 37. A nethod of
ahp§, Wherein RO is H M,
or G, said method clonpgi Si (a) reacting a
hydrazi ne having t R f ‘ H NH2 with: (i)
di et hyl 2-oxomal onate, Of ol | owed by tgeatnent with an
acyl ating reagent that delivers dn acyl group having
the formula C(=0) CH2ZR9 whed@n RO is H M, or d,; or

(}d vl ating re t that delivers ap_acyl group

hiShorB e ) S P o B b comGouneE b iR el fpresence
of (i) dqupfing keagest vhentR 68 biBeTinediih Bladh ¢ by (&t { 3

Q provi ggﬂcorrpouno_l 97 Cr:légét aN. 5: ~ égga%ta%ﬁ%!ﬁg%&e‘?l{ 18 s
deﬁne% By clate i# Wit thepirsition gmt Bi istnoafl, tmpuswideasid eampmund of claim
14, temperature below -40 C to give a conpound of fornula

98 CO2H N OH i
35.  The method of claim 34, wherein compound 105 is prepared by the method

claim5 with the ex
provi de sai d conmpound
preparing a conpound

comprising:

(a) reacting compound 103

cl
103
with aqueous sodium hydroxide to provide compound 104
HO.__O
~ L
I NH
O ; and
104
(b) reacting compound 104 with RX, wherein R is Me and X is a halide, in the
presence of a base to provide compound 105.
36. A method of preparing a compound of claim 5, said method comprising:
(a) reacting a hydrazine having the formula Me-NH-NH, with:
(1) diethyl 2-oxomalonate, followed by treatment with an acylating reagent
that delivers an acyl group having the formula C(=0)CH,R® wherein R’ is as defined in claim

5, or
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iNR9O 0 98 (c) chlorinating conmpound 98 to provide

conpound 99 CO2ZH N CI H NR9O 0 99 (d) reacting
w@orpowess 99 with an aniline having the fornul BCT/BS1486019108

SMe in the presence of an am de base, to provide

conpourd) Bo1acylaivg\wagan 7het JeikverPaEr MS2 v iaydg theOformula

— . ; .101.(e) reactin onpound. . .
COR: Rl i B, dof i dhihceo KBSy AU Wit dieany
ketontaberatd, egprovRiagempowhed7 R3 is as defined in claim5 or

(ii) an am de base when R3 js _as defined in claim 5
Wi th the exception that R3 4%Ehot H to provide said
conmpound of claimb5. 38. bhad of preparing a
conmpound of claim 12 whergin RO is Mg, said nethod
conprising: (a) brom natingra Ronpound havi ng t he
formula 105 R 0 OC O 5 wherein Ris alkyl, to
provi de conmpound 106 97

(b) treating compound 97 with an amide base at a temperature below -40 °C,
followed by treatment with concentrated HCI, to provide a compound of formula 98

CO,Et

NPN-OH
-
0]
98
(c) chlorinating compound 98 to provide compound 99
CO,Et
NP Cl
b,
o ;
99
(d) reacting compound 99 with an aniline having the formula

F

SM

in the presence of a palladium catalyst, a ligand, and an amide base, to provide compound
100

e
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RROOC NBr 0O 106 (b) reacting conmpound 106 with
Zn(Me)2 in the presence of a palladiumcatal yst and a
wo p@andiosand optionally in the presence of a bBSEUS1006/019108
provide conpound 107 RHOOC R9 NI 0 107 (c)
r é8l teepiingopgropowhdid Fowntlh 180 withi RINTE, diehet hotht Eﬁ:senNce of (i) a
4 . 200,//.044084 PCT/ U32006/ 019108 )
coupl{rdIZHiche Ry eI SEERREISHaiin S ardan gt base Whe b deas defined
in clain@ Spaitinitle Q& ptiBh BaORF idhot N, R pRividelsa '\éé)ngoqzﬁg of £dim 5.
optionally hydrolyzing compound 108 under basic ' .
37. ¢ énaethod 98 Prepasingd corspowdaielain ST0bertld K3 iF Hy M, o Sisaid

ime: @nd 109 (e) reacting either conpound 108
methd(?%ocl‘:nfn}%gﬁhd 109 with R3NH2, wherein R3 is as defined

i (e)akarting & hydiazinehavippebefeuniMa-NIQINHL] WaLs eagent or

' to provide said_ conpound of claim12.
an am %? dki)eatﬁ)% 2-oxor?1alonate, followed by ’rtrrreJatment with an acylating reagent

that delivers an acyl group having the formula C(=0)CH,R’ wherein R is H, Me, or Cl,; or
(i) an acylating reagent that delivers an acyl group having the formula
C(=0)CH,R’ wherein R’ is H, Me, or Cl, followed by treatment with diethyl ketomalonate, to
provide compound 97
CO,Et
N7 CO,Et

/N RQ
\([)]/\
97

(b) treating compound 97 with an amide base at a temperature below -40 °C to give a

compound of formula 98

CO,H
N7 I OH
|
N R
o)

98

(c) chlorinating compound 98 to provide compound 99
CO,H

N cl

HN R

O

99

(d) reacting compound 99 with an aniline having the formula
F

SMe

in the presence of an amide base, to provide compound 101
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39. A nethod of preparing a conpound of claim 12
wherein RO is O, said nethod conprising: (a)

WO e@ciqeg4 a conpound of Formula 112 ,0 O \ QCMUS1006/@Q9108
112 wth an an|I|ne hawngthefornuIaF H2N | \ SMe

in the presence of H de pase to provi de conpound
117 155 WD 2007/ 044084 FF\FT/ S2006/ 019108 O HF N
SMe O 117 (b) chl npound 117 to provide
conpound 118 1-10 Q N,,, SM 0 : and

118 (c) optional Iy hy roIFS/Z| ng Mfpound 118 to provide
conpound 118A HOOFOH N C N, ;and

101
(e) reacting compound 101 with R*NH; either in the presence of (i) a coupling
reagent when R? is as defined in claim 5 or (ii) an amide base when R is as defined in claim
5 with the exception that R? is not H, to provide said compound of claim 5.
38. A method of preparing a compound of claim 12 wherein R® is Me, said method

comprising:

(a) brominating a compound having the formula 105
R,O 0

106
(b) reacting compound 106 with Zn(Me), in the presence of a palladium catalyst and

a ligand, and optionally in the presence of a base, to provide compound 107

107

(c) reacting compound 107 with an aniline having the formula
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SMe O 118A (d) reacting either conpound 118 or 118A
with (S)-MCH(OH) CHZONH2 or HOCH2CH2ONH2 in the
woee@senoes of a coupling reagent or an am de baBET/U$2906/019108
provide said conpound of claim12. 40. A nmethod of
preparing a conpound of clfaim 12 wherein RO is H or F,

said nmethod conpri simg: treating a conmpound of
formula 140 HOOC R9 140 wherein RO is H or
F, with agqueous NaCH to Ndgeconpound 141 156 WO

2007/ 044084 PCT/ US2006/ 019108 HO O CI NH RO 0 141

in the p{e@?ncgeﬁah amg%a:bm@(m pebvidelcomiponnd 8% wherein X is a
halide, in the presence~of a base to provide conmpound
142 CHBOO G R9 NR™ 94|_?{ (Fc reacting conpound 142
wi th an aniline havin mula F HZN SMe

N\ SMe

108
(d) optionally hydrolyzing compound 108 under basic conditions to provide

HO. O y F
) N@
R? N SMe
O

109

(e) reacting either compound 108 or compound 109 with R*NHS,, wherein R is as

compound 109

defined in claim 12, in the presence of a coupling reagent or an amide base, to provide said

compound of claim 12.
39. A method of preparing a compound of claim 12 wherein R’ is Cl, said method

comprising:

(a) reacting a compound of Formula 112
_0._0O

with an aniline having the formula

in the presence of an amide base to provide compound 117
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in the presence of an am de base to provide conpound

143 CH3OO FH N~ RO NSM 143 (d) optionally
whyarok4psi ng conpound 143 to provide conmpound BEBUSH@/019108

HF NN RO SM O ; and 144 (e) reacting either

compound 143 or 144 M BOR3NHZ, wherein R3 is as

defined in claim12, ijn tﬂhe resence of a coupling
reagent or an am de b@asey | de said conpound of

claim12. 41. The net odNaCCo ng to any one of

cl ai ns 31-40, wherein dai coupI|$N%=agent is 1-
(3-di net hyl am nopr opyl P> 3-et hyl carbodi i m de
hydrochl ori de, 1-hydroxybenzotri azol e-6- 157 WO
2007/ 044084 PCT/ US2006/ 019488 sul f onani domet hyl

hyslr b

bIe/l%zot r |lg€g%?%o{n36?%%(§/%7rﬁoﬁ)§?¥lgf ccgn% unI%losphonl um
hexaf | uor ophosphat e<0420 A process for preparing a
conpound of Fornmula Xl sust ntlally in the form of
Form 1,
2-(2- fluoro 4-i odo N N- ( 2- hydr oxyet hoxy)-1,5
-di et hyl - 6- oxo- 1C |hydroyr|SiM|&he 3- car boxam de
according to claim230 which conprisgg: a) contacting
2-(2-fluoro-4-iodophenyl am no) 1, 5-di net hyl - 6- oxo- 1, 6-
di hydr opyri di ne- 3- carboxylﬂb aC|d

& AR ibs 2ok R 1Y BRATCLEn T Hi8AT O 2

sufficient” tine"to con onpoun

2-(2-fluoro-4- |odop no) N-(2-

hydr oxyet hoxy) - 1, 5- thyH 6- oxo 1, 6-di hydr opyri di ne-
3- car boxam de; b) aII terial fromstep a)
to crystallize from ggn ol vent containing a

seed of Form 1, Cl SMe

2-(2-fl uoro 4-i odophenyd am no) - N- ( 2- hydr oxyet hoxy)-1,5
-di net hyl - 6- oxo-1, 6-di hydropyri di ne- 3- car boxam de;

and c) |solat|ng t he For ml18A

_2(d§ 2edckiHReRndcbATORNE T & 18R widh Eg) ﬁ%éiﬁéﬁ?&ﬁoéﬁhz ot

HOCH,CH,;ONHj in the presence of a coupling reagent or an amide base, to provide said

compound of claim 12,
40. A method of preparing a compound of claim 12 wherein R’ is H or F, said method
comprising:
(a) treating a compound of formula 140
HO.__O

A C!

=N

Cl
140

wherein R® is H or F, with aqueous NaOH to provide compound 141

R9
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di met hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3-car boxam de. 43.
The process of claim42, wherein the acidic m xture of
W@ @p/0adsd s an aqueous aci d- ethyl acetate sol RENUS2006/019108

system 44. The process of claim42 or 43, wherein the

organi ¢ solvent of step MO Lethyl acetate. 45. A

process for preparing a conpound of Fornula Xl

substantially in the form m 1,

2- (2-f1l uoro-4-iodophenyl ami ngyq N- ( 2- hydr oxyet hoxy)-1,5

- di met hyl - 6- oxo- 1, 6 di hydr opyri di ne- 3- car boxam de

according to claim23, whic@ conprises: a) agitating

Form 2,

2-(2-f|uoro-4-iodophenylanﬂﬂb)-N—(2-hydroxyethoxy)-1,5

- (8) Rt c el i.di. Re-.3-GarbaQ i de

o h o PR 4P RO Rl o 3 RAGB A fsence ofa
base tp prayide cpnnstiopAd2y| ani no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di ne

thyl-6-oxo-1,6-dihydropéﬁi i ne-3- carboxam de in an

organi ¢ sol vent; and b) i%$0¥ating the Form 1,

2-(2-fluoro-4-iodophenyl am /) -oN- ( 2- hydr oxyet hoxy) - 1,

5- di met hyl - 6- oxo- 1, 6-di hyd yridi ne-3-carboxam de.

46. The nethod of clai mgS~mherein the organic

solvent is ethyl acetate. 4X. The nethod of claim45

or 46, wherein step a) is carried out at a tenperature

from about 50 to 60C. 48. 149 process for preparing a

C ound of Formula X1 substantially in the form of

F&Spﬁpaozl,ng compound 142 with an aniline having the formula

2-(2-f|uoro-4-iodophenylanﬁno)-N—(2-hydroxyethoxy)-1,5

- di net hyl - 6- oxo- 1, 6- qLRydropyridine-3-carboxanide

according to claim19, ' conprises 158 WO

2007/ 044084 PCT/ US2006/ 01 a) contacting

2-(2-f|uoro-4-iodophenylanino)SM?S-dinethyl-6-oxo-1,6
in the plicbarde 0P¥ hiiliRDade HHOANY bohipAfiddhas

(2-vi nyl oxyet hoxy) - am de mnt% an acidic mxture for a

sufficient tine to t he conpound into

2-(2-f|uoro-4-iodophenylanﬂno)-N—(Z-

hydr oxyet hoxy) - 1, 5-di I'>6- Oxo0- 1, 6-di hydropyri di ne-

3- car boxani de; b) J-OW Ng themterial fromstep a)

to crystallize from'an lorganic soiMeent ; and C)

i solating the Form 2, ;

2-(2-f|uoro-4-iodophenylagkgo)-N—(2-hydroxyethoxy)-1,5

- di met hyl - 6- oxo-1, 6-di hy pyri di ne- 3- car boxam de.

48) optipatlydsarodyesing cirigbund 198 % froviic WhfoRhA 144 Step

b) the organic solvent contains a seed of Form 2,

2-(2-fluoro-4-iodo # am Rro) - N- ( 2- hydr oxyet hoxy)-1,5
-di net hyl - 6- oxo- 1, -diH drnopyri di ne-3 -carboxam de.
50. A process accorin to“ii:inl48, wherein the
organi ¢ sol vent iﬁg pb) N g~e eyl acetate. 159

0

; and

144
(e) reacting either compound 143 or 144 with R*NH,, wherein R® is as defined in

claim 12, in the presence of a coupling reagent or an amide base, to provide said compound

of claim 12.

41. The method according to any one of claims 31-40, wherein said coupling agent is 1-

(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 1-hydroxybenzotriazole-6-
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sulfonamidomethy! hydrochloride, or benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate.

42. A process for preparing a compound of Formula XI substantially in the form of Form
1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-ox0-1,6-
dihydropyridine-3-carboxamide according to claim 23, which comprises:

a) contacting 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acid (2-vinyloxyethoxy)-amide with an acidic mixture for a
sufficient time to convert the compound into 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxamide;

b) allowing the material from step a) to crystallize from an organic solvent containing
a seed of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-
0x0-1,6-dihydropyridine-3-carboxamide; and

¢) isolating the Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-oxo0-1,6-dihydropyridine-3-carboxamide.

43.  The process of claim 42, wherein the acidic mixture of step a) is an aqueous acid-
ethyl acetate solvent system. |
44.  The process of claim 42 or 43, wherein the organic solvent of step b) is ethyl acetate.
45. A process for preparing a compound of Formula XI substantially in the form of Form
1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-ox0-1,6-
dihydropyridine-3-carboxamide according to claim 23, which comprises:

a) agitating Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-ox0-1,6-dihydropyridine-3-carboxamide with a small quantity of Form 1, 2-(2-
fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxamide in an organic solvent; and

b) isolating the Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-
1,5-dimethyl-6-ox0-1,6-dihydropyridine-3-carboxamide.

46.  The method of claim 45, wherein the organic solvent is ethyl acetate.

47.  The method of claim 45 or 46, wherein step a) is carried out at a temperature from
about 50 to 60°C.

48.  Aprocess for preparing a compound of Formula X1 substantially in the form of Form
2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-

dihydropyridine-3-carboxamide according to claim 19, which comprises
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a) contacting 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acid (2-vinyloxyethoxy)-amide with an acidic mixture for a
sufficient time to convert the compound into 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-0xo0-1,6-dihydropyridine-3-carboxamide;

b) allowing the material from step a) to crystallize from an organic solvent ; and

¢) isolating the Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-oxo0-1,6-dihydropyridine-3-carboxamide.

49.  Aprocess according to claim 48, wherein in step b) the organic solvent contains a
seed of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridine-3-carboxamide.

50. A process according to claim 48, wherein the organic solvent in step b) is ethyl

acetate.
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