HETEROCYCLI C | NHI BI TORS OF MEK AND METHODS OF USE THEREOF Descri ption
BACKGROUND OF THE | NVENTI ON [ 0001] Field of the Invention [0002] This
invention relates to a series of novel heterocyclic conpounds that are
useful in the treatnent of hyperpro[iterative di seases, such as cancer and
inflammtion, in mammals. This invention also relates to the use of such
conpounds in the HEEROTROLICAHIBYORS OF REK hRD MeTNEDLOS eSS BEREDF MBMal s,
especially humans, and to pharmaceutical conpositions containing such
conmpound8eseein3] Description of the state of the art [0004] Cell signaling

through gxBulPSHQE NveeSEH ors and protein kinases is an inportant
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the acti ¥ahj ngsda nlon sl;aeeq;ﬂhpgpsphoryl afi on of Raf kinase. Raf then
phosphor pbaai esi Mekls @agh dodiaddARcHidh BRI pFoR 6 ikditasSs {nodebfanabfdiaa22n §resn, VEK1 and
S222and B53i26tidherd difEdR)ion(Iifermat! gglvth, groiv fabiad Brough rebenenapidtiodiye, PD2OQ EGF 882,
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for ERKls 2 h@822 p p ods in WRA, S 2doh) 351 %YE@;OQ}Y’
2001, 3SRawaé&MEA&i),mSmepmmna&neast thdMMnbséQERlalaﬁb A AR phckghapgibrogat es to
t he nucl BEscwher €04 4d Ezw«arr&athaboesss(ammraMZMVetem Matlods in Ep@imblogy, 28O S32,. 93,
605-615) 4171 I4?1) Pheerhendriqd ERISdimePRIand §er) tiggaigbales i the Aucsesae el ac@uwﬁ@w*atm qtul ar
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fan t
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| ung, ov @10 3- 822)
Hg—Jnce @1:})&1 lmodecéx; ei}%?gg?:;ggﬁ?;ﬁiﬁf@ (i:s ed, lnclud’mﬁ)og%%g ggur"bhc fi oé 20:'09(’)2 2% QK ve MAP
ki nase pat yaxerneewtat‘dnpgwé doNR m@tagtgevaut,@tsl B Sor exaHH6 p%ém&@ @%ﬁ:s'e?zdlt ive or
over act | wabe40sso,0fo obMR: ki@ er26 &s 0a so5 N Cay/B2062; |0 WBiba@Sb; woobresdsrwauehioz?;

pr ol i f er WP PasRC2& M 00IPeRE 18/ @A 1OBEAS: WO R2/06R IHYAIRP1701: apfWQ 130F 835 hREgp3 18selalpe| | eved
to be be‘ﬁéﬂbﬁ‘i“ﬁ‘l’4iSWS‘|‘1§F5>é>F€15Y'@T roREysn {revaips g es icalfORPIsENGaNK ggs “flﬁea‘y"ér in
this patMHY™ X8 it is downstream of Ras and Ref. Additionally, it is an
attracti ysnaRebPrRfRULIeNTbRN get because the only known substrates for MEK
phosphoryl ati on are the MAP ki nases, ERKLl and 2. Inhibition of MEK has been
shown t oiofval ghigiok@intorogites tdieiegpeydtc apdyedi@hd pharhqtewg@Nyetceitabis atcvhesare useaut

exanpl e, n Seeeimenief hwerprbléeralERisqarehilt histoean Sui e -y eidinghividezineant Ao BEdihuman

t unor  gr BRKHTT BRTHEER B PEE ISR A P S orbe B ITB P PRBURIGIEE OB e MK enzyme-

Nat ur e- Medi ci ne, 1999, 5 (7), 810-816;; Trachet et al., AACR Apr|I

6- 10, 2002, Poster #5426; Tecle, H., IBC 2nd International Conference of
Protei n Ki nases, Septenber 9-10, 2002), block static allodynia in animals
(WD 01/05390) and inhibit growh of acute nyeloid | eukema cells (Mlella
et al., J. din. Invest., 2001, 108 (6), 851-859). [0007] Small nolecule

i nhi bitors 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 No& 10/654,580 and 10/929, 295. At least fifteen

addi ti onal pat ent appl i catl ons. have appeared in the | ast sever aI years.
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HO,)<, FICssr O F HO P.>OH, or [0020] R7 is nethyl or ethyl, wherein said
met hyl and ethyl are optionally substituted with one or nore F, [0021] RS
is Br, I or SMe; and [0022] RO is H, Cl-C4 alkyl, d or CH wherein said

al kyl is optionally substituted with one or nore groups independently
selected fromF or CN provided that: [0023] a) when RL is F, R8 is Br, RO
is H and R3 is HOCH2CH20 then R7 cannot be Me or Et; [0024] b) when R1 is

en R7 when R1
s £ g ey el e et et 60

[0026] d?m nd R3 is cyclopropyl CH20, t hen
R7 cannot be Me. [0027] In a furhher aspect, the present invention provides
two crystalline forns of a conpgtindoof Fgrrmula XI  XI [0028] wherein the
two crystalline forns are designatpd ths form 1,

2- (2-fluoro-4-iodophenyl am no) - Ny 21 y yet hoxy) -1, 5-di net hy1- 6- oxo-1, 6-d
i hydr opyri di ne- 3- car boxani de anpgN 923 RS

2- (2-fluoro-4-iodophenyl am no) - N- (&- hydr oxyet hoxy) - 1, 5- di met hy1l- 6- oxo-1, 6-d
i hydr opyri di ne- 3-car boxam de. [0029] Al so provided are methods of preparing
Form 1 and Form 2 of the conpound of Fornula X1, [0030] In a further ’
aspect, Bﬂ% Rresent i nvention provides conp05|t|ons that inhibit MEl<

conpri si {g ;0% Of,, for e conpounds of the present invention. [0031] The

i nvent i 0Bo1gyl KOis PMREL, B8 JueBBEDOGSCHOIH,SIBHOCRZ (d6-, GPVgealonsts:,fk)-Hduoe,qpma@s ent

i nvent i otH,0{ OGBRpyi-¢moaHdame-her aspect the present invention provides a

nmet hod of using the conpounds of this invention as a nedi canent to treat

di seases or nedi cal gongLtons nmedj at ed by VEK. For exanple this invention
provi des a cHftpetmd of X hi% Hngjn(%od“bs A redioaneqt, fo tnent of a
hyperproliferafive di sorder.or an FnflamRitory conditi.en n a manmmal
conprising admnistrating to said manmal one or nore conpounds of the

pr esent mmmentﬁewmmWWGth&ﬁﬁ&ddu@wea%hwhdeeevd@bhemgeWWmwhewedt in an
anount  eff'8c R iy & kopSHef wat sai | hyperproliferative disorder. In another

aspect tgﬁ g I ? ags’tr;igcto kﬁs?rﬁ»gzq j esgo thgs) int!loc%g %LtOI'RJI]Sl r%so’vfgi\éﬁaqﬁol‘ngrg dt!as[t]aretorhgs
manuf act K/ﬁesoaﬂd tﬁar tl%& ta eggltsth gof E&@c@&tmhavﬂé th@:omam oliferative
di sorder or an inflamatory condition. [0033] In a further aspect, the

present invention provides a netiod of producing a producing a MEK
inhibitory effect in a warm bl Gani ngl , such as man, in need of such
treatment which conprises admnistgerifhig 1o said aninmal an effective anount
of a conmpound of this invention. 4 a Further aspect the present

i nvention provides treating or Rl MEK- nedi at ed condi tion,
conprising admnistering to a hu or animal in need thereof a

phar maceuti cal conposition conprisinq a conpound of the present invention
or a pharmaceutically acceptable salt Vihereof in an anount effective to
treat or,prevent, said MEK-nediated condition. [0035] The inventive
conpoundﬁmmaﬁ1 Ldrdher be used advantageously in conbination wth other
known thpmmpe&&waageanmo{@638@&{@@04HWQQUM@nJaMd@CweHﬁHgB(R@ocmcn

phar mace@ticg Al coompg$Hid-olS§HLHat | nhi bit MEK, conprising an effective
anmount of a conpound selected frontof t he present invention or

phar maceut i II sal here 0037] An addltlonal aspect of

the i nventi xhe uSe ge esent Yzh”\ﬁreparation
of a medi canen‘=t fo; the tre.at nent r» prevehti on of a dl,Q"ea e or s>medi cal

condition nediated by MEK in a warm bl ooded ani mal, preferably a manmal ,
nor e preW@*hBV?"@h%ﬁﬁ@hWm§dﬁﬂehﬁhbmq%UWW§HEWde§6¥ﬂé$mmWBP€e5art|cuIarIy,

the inve 32|2 Is ﬁ%‘og C or W erenns i aﬂyl iS Opn}l)lquugsttp tedwnpgtegrmérggtgdpg ;!;eﬂdehtpe
preparategdwq NG % ? 1%e treat or preventlon of

hyper pr Oﬂoozfa;eramwerwe i<cH, mrsﬂeag.saranm id mfchgumgmthaw canadiskiMeiopmt i N A rramml

[ 0038] Amdmtmonetmadvanﬂagesiamd%nM¥ehaﬁéa$MW®$mof this invention shall be
set forto2inc tRﬁﬂf%Wﬁﬂ%ﬁ%%twﬁﬁ?eho@h@hoﬂﬁhRdW@mbaMden part will becone

appar ent °928] tdhye T e A Ry ‘% TV the fallow ng
speC|f|CQ??%H”awﬁﬁﬁfahmeV€§WW€ﬁmB§mw ?%%'w€£“8ﬁ°?Wb”ﬁﬂ&en |§n The

advant ages of the invention may be reaglzed and attained by neans of the
instrunmentalities, conbinations, conpositions, and nethods particularly

poi nted out in the appended cl ainms. BRI EF DESCRI PTI ON OF THE FI GURES [ 0039]
The acconpanyi ng draw ngs, which are incorporated herein and forma part of
the specification, illustrate non-limting enbodi ments of the present

i nvention, and together with the description, serve to explain the
principles of the invention. [0040] In the Figures: [0041] Figure 1 shows a
reaction scheme for the synthesis of conpound 96. [0042] Figure 2 shows a.
reactlon schene for the synthe5|s of conpounds 96, 100 101 and 102. [0043]
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[0044] Figure 4 shows an alternate reaction schene for the synthesis of
conpounds 109, 110 and 111. [0045] Figure 5 shows a reaction schene for the
synt hesi s of conpounds 119, 120 and 121. [0046] Figure 6 shows a reaction
schenme for the synthesis of conpounds 124 and 125. [0047] Figure 7 shows a
reaction scheme for the synthesis of conpounds 128, 129 and 130. [0048]
Figure 8 shows a reaction schene for the synthesis of conpounds 145 and
146, [0049] Figure 9 shows an altemative reaction schenme for the synthesis
of conpound 145. [0050] Flgure 10 shoms t he X—ray powder diffraction
pattern for Form 2, HO -~
2-(2-fluoro-4- |odophenylan1no) N-(2 hydr fBxye thoxy) 1, 5-di net hyl-6-oxo-1, 6-d
i hydr Qpyri di ne- 3- car boxam de prepar ¢d cco g to Exanpl e 16A, Step 3.

[ 0051] Figure 11 shows the X-ray p ~di Naction pattern for Form 1,

2- (2-fluoro4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- oxo- 1, 6- di
hydr opyri di ne- 3- car boxam de prepared according to Exanple 16A, Step 4.
[0052] Figure 12 shows the X-ray powddr diffraction pattern for Form1,

2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- dinethy1-6-oxo-1,6-d
i hydr opyoezdi neer8s bawb oxgativademp pre gaivetd at Eor dl2ﬁ§ﬂUPfe4EﬁfathY'@mSD682 -dQe53]

Fi gure 1@“@?{?16)?%’1'”?1'1%5 %Oﬁé;;g'hﬁmw%ne 3(3?‘?%“?"5’6?”“5!%“&&’(‘? BPR-4BPPN IR HION 2 Y-

2. (2-11 up@*}% ! 5@’%’@* WA J’m N ;%x me% i fllaFEt hy 1+ 6- 0x0- 1, 6- d
i hydrop Xtﬁenﬂr Ent [AVeRIBRpr @&ﬁ%lgﬂnQGat inBibiEEX B Risidg®Re or[3R54]
Figure lélamﬁdamr&tﬁeb;eseamntoher mogram f or Form 2,

2- (2- | uos30}F 4né nodr@ph@myb@pmemgc)sowa@@tmmpeww honseynt 'mveﬁwn

di met hylLOGﬂb)&'oa fﬂiﬂh@’ 9€Heﬁ Pi‘i wvw%é’msdeeam‘b%h%ﬂ@he oS gﬂi’r‘*‘é’”’l% shows
t he DSC TT? ndmons mediated by MEK. For example, this invention provides a compound

his In lcam nt or reafment yRerproliferative dlsor roran nflammatory condition in a mammal
2- ( 2-flu § e!dgi rﬁﬁ; r&' E réo g]%{i ddrd¥ % t nT nlveﬁlon or a pharmaceutically
di met hy m@m@%&mlh@mdhQ%Q&ﬁﬂ%&hﬂbm&n3m&ﬂkbﬂ%@ﬂﬂ BordeDin BANHe b DEESGRINFSRI ON OF

THE | NVENdEN o of thidieventiovie mt merafagoany o nadtkemat fot thrgrepnesd nmypprnv@rﬂ'weon and
t aut oner gsorderey Inflesehatemepnditiooner s, di ast er eorrer s, sol vat es an

furth nt ingntioq pri dugi 7
P har mac em?:ﬁs]grrérrb?o c?{ammal ttjh%qgsg ng]léﬂn;fe ofgs'\jjfg trﬂm@a—g gcor;gﬁsé:algéﬁlf ministerin '~£§§EW ai:n the
tr eat menf o dr RYRES a%a,Lohid%rtai e orpl "one “aspect
present jospéendd FOherhSbathSrsdn %v&ﬂ&@r@\lﬂ@dﬁ:at@é or ﬁr@&tn@aﬁlﬁ@@ﬁednbtﬁﬁb&ﬂiudn&&nﬁr hat act as
MVEK i nhi inthBesg to b Q0En} anbiais k@i seeof igprebdutios @mpeit cumeBg # oboudioityg peut oner s,
r esol vedirenianme pemeceuigilia serbor heeo i of amptrb effectizaielropteaprerat eAftMEC Flefiqjed
opdit
\('/ivl(':]greg;[ ?{b? @,%}(@)’%Ig% |§Vﬁilb&iecé$;06mds %glf_qgthe([; S %Fagvdﬁéggé{llsl{}ﬁ T)El%n F(\)Nxt%akn%uéherapeg{c
HOCH2 CH2 036] H%‘\Q&}GA\AEE I%Qles to ;(h§)na&@ er(oﬂr& @ﬁ?@a‘t |nh|t£t R)EK Wgﬁl e(f@'d} QRQIQ of,
cycl opr opyhpdad2Becied X IHRE IrEent inventio] & PadiaceRially Scpynd @prepyl - CH2- or 01- C4
al kyl ,  wiesreiAn agigiond agbdiyf the m@nt@rps thoned & f thepipsitt n\tennove'dthwretpﬁatema W'er’fe F;
[ 0062] R8r triegiqurpent oy preéqntloSRj@ dxseaﬁ;dr %dltlp{gnepl ed@FgEKl ' p erab’yf or d.
r g parti 10! mc U e use 0
[ 0064] Fﬁ?inﬁr@nd 0 :;gl(?)g\je ion Etr:gﬁ;;eeﬁa@:ztwn oé)Fn edlc Qt&éilﬁ@%éatmfeﬁ éj ‘Qgej’ ﬁ)g of a ?erérgﬁel;aﬁve
resolvedmgga @g&@mwdlgépég S, vat es. p arnaceutlca l'y
accept abjossss aJd§1t%neﬁ daeneqt and mbﬂgesbm |nF@f' ditHaioe Ee@f’odh in partin the description that follows,
and in part will become apparent to those skilled in the art upon examination of the following specification or may be
learned by the practice of the invention. The advantages of the invention may be realized and attained by means of the
instrumentalities, combinations, compositions, and methods particularly pointed out in the appended claims.

[ 0058]

BRIEF DESCRIPTION OF THE FIGURES

[0039] The accompanying drawings, which are incorporated herein and form a part of the specification, illustrate non-
limiting embodiments of the present invention, and together with the description, serve to explain the principles of the
invention.

[0040] In the Figures:

[0041] Figure 1 shows a reaction scheme for the synthesis of compound 96.

[0042] Figure 2 shows a reaction scheme for the synthesis of compounds 96, 100, 101 and 102.

[0043] Figure 3 shows a reaction scheme for the synthesis of compounds 108, 110 and 111.

[0044] Figure 4 shows an alternate reaction scheme for the synthesis of compounds 109, 110 and 111.

[0045] Figure 5 shows a reaction scheme for the synthesis of compounds 119, 120 and 121.

[0046] Figure 6 shows a reaction scheme for the synthesis of compounds 124 and 125.
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| A [0065] wherein: [0066] R1L is O or F, [0067] R3is H M, OH MO, EO
HOCH2CH20, MeOCH2CH20, HOCH2CH2CF12, [0068] R7 is cyclopropyl-CF12- or
Cr; alkyl, wherein said alkyl is optionally substituted with one or nore F;
[0069] R8 is Br, I or SMe; and [0070] RO is CH3, CH2F, CHF2, CF3, F or O.
[0071] In the conpounds of Formulae | or 1A F(7 is cyclopropyl-CH2- or M.
RO is CH3, For . [0072] Further disclosed herein is a provided a conpound

a;] For rm[I0 %Ul l? 1:{;[3?0073] Or{\;@% phar maceut |f cally acce da%h&js_{al t thereof
erein: 0Tigjre RYovysg rgaptio me CORJRACISR 2CH2CH2, Or and
[0075] il B B e :nzt?fﬁf;itﬁp;rm P WEJ‘L% " epmgw o 11 having o

met hyl ét Fg ;ﬁ dePfRdto hﬁ%ﬂenaf orﬁﬁ@@Qi br94 BapiaRish RO-NQE-Rps are
pot ent x) faldmatmé &(o 1 EsQiQ,ZrZByndRa@urmnafe prBAEE heo SO BABIANG sum‘ stégse i nventi on
i ncl ude 8%y Go@e Ofshovhibe X-0Y dowdat difigpictiofp BB&AGPr Form 1, 2-(2-fluoro-4- lodophenylammo) N-(2- hydrox
4-(2-11 uetr»m>45(dnvetbmp>@ms@yvmq@ e i bpesy der pred PF%?J‘?‘ SFTIBAIN Stevths et hyl - 6-

005 derdiffi 1,2 h I o)N(2hd

ZXOZ ]il' | 6- Hy) 42?|met &E)ﬁ gé%qf carg(f;é prgglfed ccorc?r oExan:nSIr:eymB ’ TOX

( L{@i: l’& lj rnf ™, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydrox-
hydr OXY eleOHM 'dl;lnetﬁ)ﬂ be@ﬁ%bn}(ylirb@n@?é@‘cgrbo@mﬁhe ¥ Fe@&%&rdnr@&iﬂxﬂﬁbfe?peD car boxam de;
[ 0080] [0054] Figure 14 shows the DSC thermogram for Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1.5-
N- (cycl ofrethgp 101<Felt6l‘ww0)3yrl4m xabpxgyien- 4- (et hyl t hi o) phenyl am no) - 1, 5- di net hyl -
Si oxo1, 6‘&‘!5ﬁ 16 (15 3 thermagrgm 'S_Péli*ré aéZf'“""[ HiESA TS N Ry pReion- 1.5
4- (et hyf "‘?eﬁ‘ °X° IR ) “REEDY et hoxyet hoxy) - 1,5- di met hyl-6-oxo- 1, 6-
di hydr OmﬁThﬂé\ibé%@mPﬁON eafaMaNngr; [ 0082]
4-(2-fl uoro-4- (et hyl t hi o) phenyl ami no) - N- met hoxy- 1, 5- di net hy1- 6- oxo- 1, 6-di h

ydr opyr i [0eg8li Mes iFerd@rchoradd qﬂ@e present invention and tautomers, resolved enantiomers, diastereomers, sol-
vates 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] Disclosed herein are compounds including tautomers, resolved enantiomers, diastereomers, solvates, and
pharmaceutically acceptable salts thereof, said compound having the Formula L.

[0058] wherein:

[0059] R'isClorF; -

[0060] RS 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,-,

H
HO N HO Y Y
ﬁ/\l‘, : HO /O\/\ v/\_re'
8 , - , , OH ¥ or ;

b 3 ]
[0061] R is cyclopropyl-CH,- or C4-C, alkyl, wherein said alkyl is optionally substituted with one or more F;
[0062] R8is Br, | or SMe; and
[0063] R%is CHg, CH,F, CHF,, CF3, F or Cl.
[0064] Further disclosed herein are compounds, including tautomers, resolved enantiomers, diastereomers, solvates,
and pharmaceutically acceptable salts thereof, having the Formula lA:



[ 0083]
(S)-4-(2-fluoro-4-(nmethylthio)phenyl am no)-N-(2-hydroxypropoxy) -1, 5-di net hy
1- 6- oxo- 1, 6-di hydr oPyri dazi ne3- car boxam de; [0084]
4- (2-fluoro-4-(nethylthio)phenylam no)-1, 5-di net hyl- 6- oxo- 1, 6-di hydr opyri da
zi ne- 3- car boxam de; [0085]
5-fluoro-4-(2-fluoro-4-(nethylthio)phenyl am no)-N-(2-hydroxyet hoxy) - 1- net hy
1- 6- oxo- 1, 6-di hydr opyri dazi ne3- car boxam de; [0086]
(S)-5-fluoro-4-(2-fluoro-4-(methy thio)phenyl am no)-N-(2-hydroxypropoxy)-1-
met hy1- 6- oxo- 1, 6- di hydr opyri daz4s * carpoxam de; [0087]
5-chl oro-4-(2-fluoro-4-(nethylthi am no) - N- (2- hydr oxyet hoxy) - 1- net hy
1- 6- oxo- 1, 6-di hydr oPyri dazi ne3- cqy bdlxa , [ 0088]
(S)-5-chl oro-4-(2-fluoro-4-(netkiyryhre’) piengd am no) - N- (2- hydr oxypr opoxy) - 1-
met hyl - 6- oxo- 1, 6- di hydr opyri dazi nee3- car boxan de; [0089]
4-(2-fluoro-4-(nmethylthio)phenyl am ng()A- N- ( 3- hydr oxypropyl) -1, 5-di net hyl-6-o0
x0- 1, 6-di hydr oPyri dazi ne- 3- car boxam and [0090] (S)-N-(2,3-
di hydr oxyge0Mddin. 4- (2-fl uoro- 4-(nethylthio) phenylam no)- 1,5- dinethyl-
6- oxo- [kee6r- Rdislkewer,opyri dazi ne-3-carboxa m de. [0091] Further disclosed
her ei n 18068 ddirpodaeH. 0. Esr HRFHACH.P|MeOCH, QRO OCH CHaCHBhar maceut i cal | y
acceptabl e salt thereof wh [0093] Rl is O or F [0094] R3is H M, MO,
HOCH2 CH20, RCH2 CH »@:&ZCF dOH OH OH , or Q095] RO is Br
or 1; and [009?} % a or [OOWOUH sormula 111
where there is a net hyI substltuent a the Ni- positron and spetific RlL, R3
R9 and R9 groupsQdre potent i nhibitors. [0098] Particul ar novel
conpounds of H?heil\nhentd,onﬁllgude any one of the follow ng: [0099]
5- br ono- 4- (4- br ono- 2-f | uor ophenyl ani no) - N- (cycl opr opyl et hoxy) - 1- met hy1- 6- o
xo-1, 6- %&Mdr@wfclbmwcneor% C?Ml%@Ma@%ky!L%&gL substltuted with one or more F;
4- (2-f | uodem- 4 isedophenykam no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di et hy1- 6- oxo- 1, 6-d
i hydr oPy[pQwIaz%Pia@Ha’SG*ﬁbardﬂezx%Fcbes?I [ 0101]
(R) N- ( 20931IDiH{edPeney s & provyep | o 1A B.if dvqlppioryl Oai coMo BHie eyl Fanino) - 1, 5- di met hyl - 6-
oxo- 1, 6- 8‘17Hycﬂ’ Byiria i‘f"’ﬁe's proveat 4reRaRtt gE o™ r h102)
4-(2-fluoro-4-i odophenyl am no) N- rret hoxy- 1

, 5-di met hy1l- 6- oxo-1, 6-di hydr og) i dagi ne- 3 car boxam de; [0103] am de;

[0073] or a pharmaceutically acceptable salt thereof wherein:
[0074] R3is H, MeO, HOCH,CH,0, MeOCH,CH,0, HOCH,CH,CH,,

HO L~ OH
D/\o}i, i o/’ o MO,

and

[0075] R9is H, CH;, For Cl.

[0076] Compounds of Formula It having a methy! substituent at the N1 position and specific R? and R? groups are
potent MEK inhibitors.

[0077] Particular novel compounds of the invention include any one of the following:

[0078] 4-(2-fluoro-4-(methylthio) phenylamino)-N-(2- hydroxyethoxy)- 1- methyl- 6- oxo- 1,6- dihydropyridazine- 3-car-
boxamide;

[06079] 4-(2-fluoro-4-(methylthio) phenylamino)-N-(2- hydroxyethoxy)- 1,5- dimethyl- 6- oxo- 1,6- dihydropyridazine- 3-
carboxamide;

[0080] N-(cyclopropylmethoxy)-4-(2-fluoro-4-(methylthio)phenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-
carboxamige;
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[0104] [0104]
(S)-4-(2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxypr opoxy) - 1, 5- di net hy1- 6- oxo-
1, 6-di hydr opyri dazi ne- 3- car boxam de; [0105]

4- (2-chl oro- 4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hy1- 6- oxo-1, 6-d
i hydr opyri dazi ne- 3-car boxam de: [0106]

(S)-4-(2-chl oro-4-iodophenyl am no) - N- ( 2- hydr oxyPr oPoxy) - 1, 5- di net hy1- 6- oxo-
1, 6-

dlhydroPyrlda2|ne 3- car boxam de; %0107 am de; 10108] [0108] (5)-444-
br ono- 2- @Pﬂ‘br"d{ﬁ@ﬁw BHHYHES)Ph 3o G e BRYABP LR  TethviS- Bo- G HRERR g3 0- 1, 6-
di hydr op 0 ] ridazi rboxa

4- (4-br o@pﬂfg ﬂuoorrogérﬁ&'a{hllg%%e% qn%),N é&é@ 1]5 GHnet y|g 02()x106 dlhy%rop(y:l idh%? Sapti;)r I'dazi ne- 3-
car box arTlodaG] $)A340bro-4- (methylth:o)phenylamlno) -N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-

(R) - 4- (43-arwoapie- f | uor ophenyl am no) - Nd2, 3- di hydr oxyPr oPoxy) - 1, 5- di net hy1- 6-
0X0- 1, 6- @938l dridfyye-H-thehyiNerBoviapiag) hédimptiy-Gro-1.6-Hyd fip}/"daz'"e -3-carboxamide;

4- (4-br og@’r Oxjfi'F%&?@ﬁW@rﬁ‘W%ﬁth%’?e“}\?”(“f) "G BXEsRG s WY P8P SARSRYEE%Y ) - 1, 5- di
met hyl Ch[;&(pzy ) BhEr ém i 0X [1Q‘r;leaa —k oxo- 1,6-dihydropyri

4-(2- fluggﬁﬂﬂﬁ@gégiﬁgny an?ﬁﬂﬁ%iQSYdlﬁﬁt%ﬁ?ﬁ%hgﬁoyl 6- glhydrop§rféa2|ne 3-c
ar boxam gesy) [564dr3}-(2-fluoro-4- (methylthlo)phenylammo) -N-(2-hydroxyethoxy)-1- methyl -6-0x0-1,6- d:hydropyndazme

4- (4- br otrb2xapiigior ophenyl am no) - 5-. fl uoro- N- ( 2- hydr o ethoxxg nmet hy1- 6- ox
o- 1 6- di Hagd d clhla' ﬁ-i(%or%ti E‘ﬁﬁt‘%‘ %%fﬁ‘l‘yﬁ'é'm [J-é?erﬂTxypropoxy) 1- me hyl-6-oxo- dihydropyn

4-(2-11 Ufa Ei QQQ%RWNQ)HHe%)nmN:N% Rkl PR e 8%Q71 5 dRyabhyANsetheoRyt | dazi ne-
3-car bOX@,an{{jﬁ,an
N-(cyclopmmpybmmmhy%ymﬁw@aﬂMlmmm044ma@u®phemyM&nimo%amlEeﬂﬂmemhyﬁwe oxo-1,6
- di hydr opsyine-3tareexereide3- car boxam de; 0116;

4- (2- | ulsPoBL Futhegrdisprserierai? PR ¢ 3 PdE oxypr oPyl ) - 1, 5- di et hyl - 6- oxo- 1, 6-d
i hydropyri dazi ne- 3- car boxam de; [0117]

5-fluoro-4-(2-fluoro-4- |odopheﬂ$ﬁ am no) N- ( 2- hydr oxyet hoxY) - 1- net hy1l- 6- oxo-
1, 6- di hydropyri dazi ne- 3- car bogg [0138]

4- (2-fluoro-4-iodophenyl am no) - N- 2 F bxyet hyl )- 1,5- dinethyl-6- oxo-
1, 6- di hydr opyri dazi ne- 3- car boxam“e O

N- (2, 3-di hydr oxypropyl)-4-(2- fldpro 4-i adop %leanino)-l,S-dinethyl-6-oxo-1

, 6- di hydr opyri dazi ne- 3- car boxafi d ;
5 chl oro- 4- (2-fl uoro-4-iodophenyl &m no) - N- ( 2-

hydr oxyet hoxy) - 1- met hyl - 6- oxo- 1, 6- di lyydr opyri dazi ne- 3- car boxam de; [0121]
(S)-5-chloro-4-(2-fl uoro-4-iodophenyl am no) - N- ( 2- hydr oxypr oPoxy) - 1- net hy1- 6
- 0xo0-1, 6- r a m de; [0122]
5-chl or o‘%f T‘?‘Q’Xme”' %yacﬁg%s%m@ﬁo) 1- met hyl - 6- oxo- 1, 6- di hydr opyri dazi n
e- 3- Carb@&ﬂﬁ1 @i, hDh@BHOCH,CH,0, HOCH,CH,CH,, HOCH,CHy,
5-chl oro- N-( 2, 3-di hydr oxypropyl)-4-(2-fl uoro-4-iodophenyl am no) - 1- net hyl- 6-
0x0-1, 6-di hydropyri dazi ne-3- carboxani de; [.0124]

(S)-N-(2, 3wayprg@ - 4 (2-1 Fgory- 49T odophepy] api n%\lﬂ i met hs4- 6- 0
x0- 1, 6- di hydriopyri dazi ne: 65rboxan1de°“and [ 01 o, ,
(S) - 5 chl oro- N- (2, 3-di hydr oxypropyl ) -4-(2-fl uoro- 4-iodoPhenyIanYho)-l-nEthy
| - 6- oxo- 1, 6-di hydr opyri dazi ne3- car boxam de. [0126] Particul ar novel
conmpounds of the invention al so $fh¢l ude t | | owi ng conmpounds: [0127]
4- ( 4- br ono- 2- f | uor opheny! ani Hdy- q@;hyﬂr yet hoxy) - 1, 5- di net hy1- 6- oxo- 1, 6-
di hydr opyri dazi ne- 3- car boxam de; and [ 0128]
(S) 4 (4mgkpqgm%nglggrophenylanlno) N- ( 2- hydr oxyPr opoxy) - 1, 5- di net hy1- 6- oxo

di hyeebspmerisiclagion@ses- car boxam de. [0129] One aspect of this invention

prOV|desmwunpmmmd®§mwmewamgHMaui@mﬁﬁgwmmeﬂamwewp@h@ﬁw¥wWMH@f*Rsmd
di ast er eBheues aregppnyMEedivitand phar maceut i cal | accegtable salts thereof,
sai d Conﬁgﬁgb aH%Hﬂ rﬁﬁ ?ﬁ%)ur'ga?fﬁ]ﬁ n\((fntlo clude any one of'the followin

5-bromo-4-(4Zbromo-2-flucfophenylamino)-N-(cyclopropylmethoxy)-1-methyl-6-oxo-1,6-dihydropyridazine-3-
carboxamide;
[0100] 4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxam-
ide;
[0101] (R)-N-(2,3-Dihydroxypropoxy)-4-(2-fluoro-4-iodophenylamino)- 1,5-dimethyl-6-oxo- 1,6-dihydropyridazine-3-
carboxamide;
6 o



[0130] wherein: [0131] R is d or F, [0132] R3is H M, Et, OH MO-,

Et 0-, HOCH2CH20-, HOCH2C(Me) 20-, (S)-MeCH(OH) CH20-, (R)-HOCH2CH ( OH) CH20-,

cycl opropyl - CH20-, HOCH2CH2-, HO YThstr "r 4, O [0133] R7 is nethyl

or ethyl, wherein said nethyl and ethyl are optionally substituted with one

or nore F; [0134] R8 is Br, | or SMe; and [0135] R9 is H Cl1-C4 alkyl, O

or CN, wherein said alkyl is optionally substituted with one or nore groups

|Rgdependgp(;gﬁzlgx1 éﬂel eg:tﬁ??gh from IE orh rtovE! de%j6 t hat vvhen 013 a) RLis F.
B u epytamin e yit

[01I3$] [)01 '\i(g"c';’ﬁ”gggmo ﬁ(iz ‘ﬁg?jt"’ E? m":g) %mmmh@lﬁ@% anﬁﬁga cancr?‘lggjgguld/éo

[ 0138] c (5)34 (EﬂuoB& «dd&)hé\@amur&\l dZ&dexyp@M) Rg-dlh&hyl'mHZ %Rﬁmpyﬁd’éﬁrﬂa 34 cannot

be Me: atsbéaoQ139] d RlLis F, RBis Br, ROis H and R3is

cycl opr ojoydst @P@@loromewhwamw%@ﬁydbe/etmw 1pO40]-6->pr Hieydrenvisadiierenitoxd™n t he

conpoundds of Fornmul ae |V a N, % 1 1.0 ane

enbodi meff{’% dh(@ 4&%??58&%?&’%’”“%[‘6’8’8?"&“ ﬁ y‘i’°6ypf°ﬁ°éy)i1h\9@ﬁt5w SRCHAVE yd{o}')f” *Fornul a V-

V [0142] [oﬂf?] a. (pn%m.%erglak hoyn: @quiea@w sStilelhyl 6 BRI @Qhy PRI -calobd 43]  R3

i's HOCH2£ki0 (S)-MeCH(OH) CH20; and [0144] RO is H, CFI3, For C,

provi dedotdsnt (S)Ma(emroﬂt 2-rgprophenyRBing) - (SiuroxyREPoxy 1 UlmetfarfcIOXRT Bﬂlsvdw"dazﬂr?e?n R3

cannot b@fbH@@F‘QCHZO 0145] Corrpounds of For mul a V _wh dR?, i s HOCH2CH20 or

(S) - Me rz lu mR)é g hyd arb aml

COITpOUﬂ rbg U 4Ii)r<|3qnq;) e2 or08 en Iammrpg l\j"g‘@a%gf £ %pbxg f %Eﬁr}h}/l 01 Vf\in%ﬁ éi%yn&gyeej

2- (2-f1l ugimar 44'(( SMOQMIL&@heQQIMG)W(hMof}&)m%l;{r@adw&wxyﬁhMWO 1,6-dihydropyri-

1- met hy lesbinax@mdartidedi hydr oPyri di ne- 3- car boxam de; [0148]

S) - 2- [of12 (Bflugro ! ) 1 d zi r] - -6-

(52 (et ey e e RSN s et 1 -0

0X3 |
2- (2-f I ufEA e £ et f %hépmmawys tmhn@),xowma RGOV EL BN 1, 5- di met hy1-6-0
xo-1, 6- dtolﬂﬁéﬂ rl\Q(Q)MIBdr@MMTy@Lt @aﬁom%&ﬂilhg@laml[\@lﬁainethyl 6-ox0-1,6-dihydropyridazine-3-carboxa-
(S)-2-(2mikid;uor o- 4- (et hyl t hi o) phenyl am no) - N- ( 2- hydr oxyPr oPoxy) - 1, 5- di et hy
1- 6- oxo- P16} dq'-(hgkdqoﬁquhqj‘qum@mB\l-(B-h@@(ﬂg@@y@:ﬁpﬁ—é@?thyl-&oxo-1,G-dihydropyridazine—3-carboxam-

ide;

[0117]  5-fluoro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo- 1 ,6-dihydropyridazine-3-car-

boxamide;

[0118] 4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethyl)- 1,5-dimethyl-6-oxo- 1,6-dihydropyridazine- 3-carboxam-

ide;

[0119] N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-ox0-1,6- d:hydropyndazme -3-carbox-

amide;

[0120] 5-chloro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo-1 ,6-dihydropyridazine-3-car-

boxamide;

[0121] (S)-5-chloro-4-(2-fluoro-4-iodophenytamino)-N-(2-hydroxypropoxy)- 1-methyl-6-oxo-1 .6-dihydropyridazine-3-

carboxamide;

[0122] 5-chioro-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1 ,6-dihydropyridazine-3-carboxamide;

[0123] 5-chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-icdophenylamino)- 1-methyl-6-oxo-1 ,6-dihydropyridazine-3-

carboxamide;

[0124] (S)-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylaminc)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-car-

boxamide; and

[0125] (S)-5-chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1 ,6-dinydropyridazine-

3-carboxamide.

[0126] Particular novel compounds of the invention also include the following compounds:

[0127] 4-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1 .6-dihydropyridazine-3-carboxa-

mide; and

[0128] (S)-4-(4-bromo-2-flucrophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-car-

boxamide.

[0129] One aspect of this invention provides compounds, including tautomers, resolved enantiomers, diastereomers,

solvates, and pharmaceutically acceptable salts thereof, said compound having the Formula IV:



[ 0151]

5-fluoro-2-(2-fluoro-4-(nethylthio)phenyl am no)-N-(2-hydroxyet hoxy) - 1- net hy
1- 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxam de; [0152]
(S)-5-fluoro-2-(2-fluoro-4-(nmethylthio)phenyl am no)-N-(2-hydroxyPropoxy)-1-

met hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3- car boxam de; and [ 0153]
(S)-5-chloro-2-(2-fluoro-4-(nmethylthio)phenyl am no)-N-(2-hydroxypropoxy) - 1-
met hyl- 6- oxo- 1, 6- di hydr oPyri di ne- 3- car boxam de. [0154] In one enbodi nent

t he conpounds according to the igvention have the Fornula VI: VI [0155] or
a pharmaceutically acceptable saEt Lher eof wherein: [0156] Rl is C or F;
[0157] R3 is H, HOCH2CH20 or (- MECH( CHZO and [0158] R9 is H M, F or
Cl . [0159] Compounds of Fornul a Rl is C, R3is HOCH2CH20 or
(S)-MeCH(OH)CH20, and RO is H ar K i nhi bi tors [ 0160] Conpounds
of Formula VI wherein Ris F, B3 | tﬁ‘aﬂ‘ds@ is Me are potent MEK
inhibitors. [0161] Conpounds of F&tnula VI where R3 is HOCH2CH20, or
(S)-MeCH(OH) CH20 are potent MEK inhi BVtors. [0162] Conpound of Fornula Vi
wherein RL is F, R3 is HOCH2CH20, and RO is Me is a potent MEK inhibitor
and al sopfsas wgeed solubility. As used herein, the term "good sol ubili ty" :
refers ti8138 Opound that has a solubility of greater than 50 1.t. 19 for
exanpl e [313§30IRul§|Ht M%p? gé 8%;@ - BeCp2974° ?‘N\‘??(g’és)é@?ep'ﬁ)f:ﬁ%?d OPHE™ et hod
of Exarrp(loe Cgs°- ‘ﬁl_'t’é "B PEEHF novel conmpounds of Fornula VI according to
the invention |ncI ude any one of the foll owi ng: [0164]

2- (2-chl or o- fol 0dg hé y}l/mfno - hox ) 1- rrethyl oxo- 1, 6-di hyd
ropyri di ne- 3- caérboﬁeam/dfe [01 g 4 ":
(S)-2-(2-chl oro- 4-i ddophenyl am no) - N—(2 hydr oxypr opoxy) 1- net hyl 6- oxo-1, 6-

gl ?gd; F:{ék{%}di‘?ls mathy?g%&y? W %n@? mi]t-hgéﬁo(%thyl are optrona él sgb;t(r;utejc_l with oatle ?rl )r;tar'e (F)Pyl’ i di ne- 3- car
boxam dejp1350 K6id i, C,4-C4 alkyl, ClorCN, wherern said alkyl rsoptronallysubstrtuted with one or more groups independently
2- (2- f | uslegeddom ed@pb&wﬁd&mm@) N- ( 2- hydr ox?éet hoxy) - 1- met hy1- 6- oxo- 1, 6-di hyd
roPyri di ﬁq@.ﬁ]g_at%_ & ¢10} B(’a?ﬁr % %rther Me or Et then R3 cannot be OCH,CH,0;

i %rii

((jIS%ly(Z:Ir(()ZLO zg]lld’{‘w ER e %:%é?ﬂﬁy@yé%&@gﬂfg%y) 1- net hyl- 6- oxo- 1, 6-

yl-CH,0, then R7 cannot be Me

(S)-2-( 2;ot4bp®rr&ae dmbasiaph een:y pamdm ForNiak B~ tepysd, @K gpciepmxy) - 1, 5-d

i met hy 1- §+40X 0n cbe Erbodithehighedondnandarco{dBdty B¢ m\[e@@r?r@}e the Formula V:

2- (2-chl or o- 4-i odophenyl am no) - N- ( 2- hydroxyethoxy) 1, 5-di net hyl-6-oxo-1, 6-d
i hydr opyri di ne- 3- car boxam de; H0171]

5-chl oro-2-(2-fl uoro-4- |odophemylag|no) N- ( 2- hydr oxyet hoxy) - 1- net hy1- 6- oxo-
1, 6-di hydr oPyri di ne- 3- car boxgif [0172F am de; [0173] [0173] (9)-

5-chloro- 2-(2-fluoro- 4-iodophe not-N-(2 hydr oxyPr oPoxy) - 1- nethyl -
6- oxo- 1, 6-di hydropyri di ne- 3- [0174]

5-fl uoro-2-(2-fluoro-4-iodophe
- (2- hydr oxyet hoxy) - 1- net hy1- BX oxXy< 1, 6- di Hydr &M¥¢r i di ne- 3- car boxani de; and
[0175] (S)- 5- fluoro- 2-(2- flu ro-4- i odophenyl am no) - N- ( 2-

hydr oxypr opoxy) - 1- nethyl- 6-oxo- 9 di hydr opyri di ne- 3- carboxani de.
[0176] In another enbodrnent there |s provided a conpound of Formula VI

where 131 |s R9 is nmethyl, or a pharmaceutically

accept ab[ %eg 3%@‘&3@‘& g’r?gf@ib?gﬂ)c g°f%e§e"t ound that a conpound of Fornula Xl
2
X [0144] R?is H, CH,, F or Cl, provided that when R is F, R8 is SMe, R? is Cl, and R” is Me, then R® cannot be
HOCH,CH,O.

[0145] Compounds of Formula V where R3 is HOCH,CH,0 or (S)-MeCH(OH)CH,0 are potent MEK inhibitors.
[0146] Particular novel compounds of the invention include any one of the following:

[0147] 2-(2-fluoro-4-(methyithio)phenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo-1,6-dihydropyridine-3-carboxa-
mide;

[0148] (S)-2-(2-fluoro-4-(methyithio)phenylamino)-N-(2-hydroxypropoxy)- 1-methyl-6-oxo-1,6-dihydropyridine-3-car-
boxamide;

[0149] 2-(2-fluoro-4-(methylthio) phenylamino)-N-(2-hydroxyethoxy)- 1,5-dimethyl-6-oxo- 1,6-dihydropyridine-3-car-
boxamide;

[0150] (S)-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-

0
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[0178] can exist in tw crystalline fornms, hereinafter designated as Form
1, 2-(241uoro-4-iodophenyl am no)-N-(2-

hydr oxyet hoxy) - 1, 5- di et hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3- car boxam de and
Form 2,

2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6- oxo- 1, 6-d
i hydr opyri di ne- 3-car boxam de and that Form 2 can be converted into Forml.
[0179] Sanples of the particul ar crystal line fornms of the conpound of

For mul a CX'IbOWFGe anal yzed usi ng a conbi nation of X- fraction
anal ysi s“’%fﬁ‘d 2l &‘i’if"l“é’f‘e‘@f?ﬁgm TR R TR S AREE megg)séé’?"ﬂ\ggdg’ydmﬁy”gxe & npl es 16E

and 16F L VLS B ok 4'(:§ett§|¥h@$pﬁ‘eqy|5nh@)tN (Tzh;%m%:%&&lﬁﬁ bR E8b @-@lh)rdl%;lwa& es to a
crystal I,hma,i,&g,me ndthe conmpound of Forrmula XI, the degree of crystallinity
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to a further aspect of the invention there is provided a crystalline form
of a compound of Fornula Xl subHtantially in the formof Form 2,

2- (2-fluoro-4-iodophenyl am no&-, (2ohydroxyet hoxy) - 1, 5-di nmet hy1- 6- oxo-1, 6-d
i hydr opyri di ne- 3- car boxam de. " 01 ] ccoBdl ng to a further aspect of the
invention there is provided a cr n orm of a conmpound of Formula Xi
substantially in the formof Fo
2- (2-fluoro-4-iodophenyl am no& ( 2Nhyd oxy) -1, 5-di met hyl- 6- oxo-1, 6-d
i hydr opyri di ne- 3-car boxam de. "[ 0183] The conpound of Fornmula Xl in the form
of Form 2, 2-(2-fluoro-4-iodophen{l am no) - N-(2- hydr oxyet hoxy) -1, 5-

di met hy1- 6- oxo- 1, 6-di hydropyri di ne- 3~g@ar boxam de has the X-ray diffraction
pattern having characterizing peaks on the 2 theta (0) scale at about 9.5
and 12. 6154C ¢Pf SliAGediQiprcdebliicRBineRSNBELn-Of the invention there is provided
t he conppeised rofs clor;mul @ XI in the formof Form 2,
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Two t het i}é oel cccih@r(\gr_?g;rielvemﬁm hﬁyea o)ﬂ?&% 9;3 ivé 23 78 VS
10.24 S é %423)25 ?2131;@2‘ m\(@h%a h%\%oxﬁgpoﬁy)z eﬁ@;—g(oll% dﬁydroMs?dme 3-carboxam-

ide;

[0166] 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide;

[0167] 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide;
[0168] (S)-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)- 1-methyl-6-oxo-1,6-dihydropyridine-3-carboxam-
ide;

[0169] (S)-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridine-3-carbox-
amide;

[0170] 2-(2-chloro-4-iodophenylamino)-N-(2- hydroxyethoxy)- 1,5-dimethyl-6-oxo- 1,6-dihydropyridine-3- carboxam-
ide;

[0171] 5-chloro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carbox-
amide;

[0172] (S)-2-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carbox-
amide;

[0173] (S)-5-chloro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)- 1-methyl-6-oxo-1,6-dihydropyridine- 3-
carboxamide;

[0174] 5-fluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxa-
mide; and

[0175] (S)-5-fluoro-2-(2-fluoro-4-iodophenylamino)-N-(2- hydroxypropoxy)- 1-methyl-6-oxo- 1,6- dihydropyridine- 3-
carboxamide.

[0176] In another embodiment there is provided a compound of Formula V1 where R' is F, R3 is HOCH,CH,0, and
R9 is methyl, or a pharmaceutically acceptable salt thereof.

[0177] I was found that a compound of Formula XI



27.95 S 15.65 S 28.72 VS 16.62 S 29.19 S 17.15 5 29.67 S 17.36 S 30.40 S
17.54 S 30.65 VS 17.86 VS 31.44 S 18.72 S

[0178] can exist in two crystalline forms, hereinafter designated as Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyi-6-oxo-1,6-dihydropyridine-3-carboxamide and Form 2, 2-(2-fluoro-4-iodophenylami-
no)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide and that Form 2 can be converted into
Form 1.

[0179] Samples of the particular crystalline forms of the compound of Formula Xi were analyzéd using a combination
of X-Ray Powder Diffraction analysis and Differential Scanning Calorimetry as described in Examples 16E and 16F.
[0180] Where it is stated that the present invention relates to a crystalline form of the compound of Formula Xl, the
degree of crystallinity as determined by X-ray powder diffraction data is conveniently greater than about 60%, more
conveniently greater than about 80%, preferably greater than about 90% and more preferably greater than about 95%.
{0181]. According to a further aspect of the invention there is provided a crystalline form of a compound of Formula
XI substantially in the form of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-di-
hydropyridine-3-carboxamide.

[0182] According to a further aspect of the invention there is provided a crystalline form of a compound of Formula
X1 substantially in the form of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-di-
hydropyridine-3-carboxamide.

[0183] The compound of Formula Xt in the form of 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 having characterizing peaks on the
2 theta (0) scale at about 9.5 and 12.6. According to a further aspect of the invention there is provided the compound
of Formula Xi in the form of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihy-
dropyridine-3-carboxamide has the X-ray diffraction pattern having characterizing peaks on the 2 theta (6) scale atabout
9.5, 12.6, 14.7 and 19.6.

[0184] 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 (8) scale] at about the positions shown in Table A.

Table A
Two theta | Relative Intensity | Two theta | Relative Intensity

9.54 VS 23.78 VS
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

17.16 S 29.67 S
17.36 S 30.40

17.54 S 30.65 VS
17.86 VS 31.44 S
18.72 S 31.75 VS
19.00 S 32.39 S




31.75 VS 19.00 S 32.39 S (continued) Two theta Relative Intensity Two
theta Relative Intensity 19.63 VS 33.48 S 20.04 S 33.77 VS 20.47 VS 34.94 S
22.02 VS 36.20 S

{continued)

Two theta | Relative Intensity | Two theta | Relative Intensity

19.63 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

2297 VS 39.62 M

23.54 VS

[0185] The compound of Formula Xt 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 (8) scale at about 9.2 and 13.0. According to a further aspect of the invention there is provided the compound
of Formula Xl in the form of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo0-1,6-dihy-
dropyridine-3-carboxamide has the X-ray diffraction pattern having characterizing peaks on the 2 theta (6) scale at about
9.2, 13.0, 18.3,21.0 and 21.7.

[0186] The Form 1, 2-(2-flucro-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 11 or 12 hereinafter having characterizing
peaks {on the 2 theta (0) scale] at about the positions shown in Table B.

Table B
Two theta | Relative Intensity | Two theta | Relative Intensify
2.29 M 25.86 M
244 M 26.32 M
9.24 S 27.08 M
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
1947 M 32.81 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

[0187] 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

[¢]
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22.40 S 38.70 S 22.97 VS 39.62 M 23.54 VS [ 0185] The conpound of Fornul a
Xl in the formof Form1, 2-(2-fluoro-4-iodophenylam no)-N

(2- hydr oxyet hoxy) - 1, 5- di net hyl- 6- oxo- 1, 6-di hydropyri di ne- 3- car boxam de has
the X-ray diffraction pattern having cha acterizing peaks on the 2 theta
(0) scale at about 9.2 and 13.0. According to a further aspect of the
|1nvent lon there is provided the conpound of Fornmula Xl in-the formof Form
2- (2- | uBPEles 2 BB PEHYA M FROF™ Ke oMY ERY BYWORYT2 £75- di met hyl - 6- oxo- 1, 6-d
i hydropyri di ne- 3- car boxan de, ddggve inb@si- I akrgliidaf racti on pattern having
characterizing peaks on the Z theba (0) vseal &omf about 9.2, 13.0, 18.3,21,0
and 21.7. [0186] The Form 1, 10-25 S (strong)

2- (2-fl uoro-4-iodophenyl ani no) - 16 2- hydr exyetuhpxy) - 1, 5- di net hyl - 6- oxo- 1, 6-d
I hydr opyri di ne-3- carboxam de has3the X-r@aywedi)ffraction pattern
"substantially as shown in Figure 11 or 12 hereinafter having characteri zi ng
peaks [ opidehevheit Bebidivd iQdnsites ab eivedtomabrauiiratiaepapos mbdsonsvitshhownsiisn Tabl e B.

Tabl e B o] tAvet & sRek ait X-aepolvier éfesiob pattelivier Forme22-Rerb-aiofoptenianip@his-fygrol . 29 M
25 86 M gthay)-IptdpEthg-9-o4ett.6- -dihydropyridine-3-carboxamide prepared according to Example 16D.
{0190] As will be clear, some of the more minor peaks present in the X-ray diffraction pattern in Figures 10 to 13 have

been omitted from Tables A and B.

[0191] The compound of Formula X1 in the form of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide has an X-ray diffraction pattern substantially as shown in Figure 10.
[0192] The compound of Formula X1 in the form of Form 1, 2-(2-flucro-4-icdophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide has an X-ray diffraction pattern substantially as shown in Figures
1M1ori12:

[0193] In the preceding paragraphs defining the X-ray powder diffraction peaks for the crystalline forms of 2-(2-fluoro-
4-jodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide, the term "at about” is
used in the expression “...on the 2 theta (8) scale at about .." to indicate that the precise position of peaks (i.e. the recited
2-theta angle values) should not be construed as being absolute values because, as will be appreciated by those skilled
in the art, the precise position of the peaks may vary slightly between one machine and another, from one sample to
another, or as a result of slight variations in measurement conditions utilized. itis also stated in the preceding paragraphs
that the crystalline forms of 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyrid-
ine-3-carboxamide provide X-ray powder diffraction patterns "substantially” the same as the X-ray powder diffraction
patterns shown in Figures 10 to 13, and have substantially 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 diffraction patterns may vary slightly from one machine to
another, from one sample to another, or as a result of slight variations in measurement conditions utilized, so the peak
positions shown in the Figures or quoted in Tables A and B are again not to be construed as absolute values.

[0194] Processes for the preparation of a compound of Formula X1 in either Form 1 or 2 are disclosed herein.
[0195] In one aspect the 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-oxo-1,6-dihydropyridine-3-carboxamide  which com-
prises:

[0196] a) contacting 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid (2-vi-
nyloxyethoxy)-amide with an acidic mixture for a sufficient time to convert the compound into 2-(2-fluoro-4-iodophe-
nylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide;

[0197] 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-oxo-1,6-dihydropyridine-3-carboxamide; and

[0198] c¢) isolating the Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydro-
pyridine-3-carboxamide.

[0199] In one aspect the acidic mixture in step a) can be an inorganic or organic acid. In another aspect step a) can
be carried out in a two phase aqueous acid-ethyl acetate solvent system. In one aspect, the organic solvent in step b)
is ethyl acetate.

[0200] In another aspect the process for preparing a compound of Formula X1 substantially in the form of Form 1,
2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)- 1,5-dimethyl-6-oxo- 1,6-dihydropyridine-3-carboxamide which
comprises:

[0201] a) agitating Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyri-
dine-3-carboxamide with a small quantity of Form 1, 2-(2-flucro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5- d|methyl-
6-oxo-1,6-dihydropyridine-3-carboxamide in an organic solvent; and

[0202] b) isolating the Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydro-
pyridine-3-carboxamide.

[0203] In one aspect the amount of Form 1 material used in step a) is about 5% wiw.

{0204] 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.

[0205] In another aspect the invention provides a process for preparing a compound of Formula X1 substantially in
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9.24 S 27.08 M10.25 S 27.49 M13.01 S 28.17 S 14.85 M28.61 S 17.17 M
29.20 M17.70 M30.65 S 18.30 S 32.15 M

the form of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-car-
boxamide according to claim 1 which comprises:

[6206] a) contacting 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid (2-vi-
nyloxyethoxy)-amide with an acidic mixture for a sufficient time to convert the compound into 2-(2-fluoro-4-iodophe-
nylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide;

[0207] b) allowing the material from step a) to crystallize from an organic solvent ; and

[0208] c) isolating the Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1 ,6-dihydro-
pyridine-3-carboxamide.

[0209] In one aspect the organic solvent in step b) contains a seed of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dinydropyridine-3-carboxamide. The acidic mixture instepa) canbe aninorganic
or organic acid and step a) may be carried out in an organic solvent such as THF. In one aspect the organic solvent in
step b) may be selected from ethyl acetate and methyl isobutyl ketone, both optionally in the presence of isohexane.
[0210] Certain compounds of this invention can exist as two or more tautomeric forms. A "tautomer" is one of two or
more structural isomers that exist in equilibrium and are readily converted from one isomeric form to another, such as
structures formed by the movement of a hydrogen from one site to another within the same molecule. Other tautomeric
forms of the compounds may interchange, for example, via enolization/de-enolization and the like. Accordingly, the
present invention includes the preparation of all tautomeric forms of compounds of this invention.

[0211] The compounds of this invention may possess one or more asymmetric centers; such compounds can therefore
be produced as individual (R)- or {S)-sterecisomers or as mixtures thereof. Unless indicated otherwise, the description
or naming of a particular compound in the specification and claims is intended to include both individual enantiomers,
diastereomers mixtures, racemic or otherwise, thereof. Accordingly, this invention also includes all such isomers, in-
cluding 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 skilled in the art, for example, by chromatography or fractional crystallization. Enantiomers can be
separated by converting the enantiomer mixture into a diastereomeric mixture by reaction with an appropriate optically
active compound (e.g., alcohol), separating the diastereomers and converting (e.g., hydrolyzing) the individual diaster-
eomers to the corresponding pure enantiomers. The methods for the determination of stereochemistry and the separation
of sterecisomers are well known in the art (see discussion in Chapter 4 of "Advanced Organic Chemistry", 4th edition,
J. March, John Wiley and Sons, New York, 1992).

[0212] Thisinvention aiso encompasses pharmaceutical compositions containing a compound of the present invention
and uses thereof for treating proliferative disorders, or abnormal cell growth, by administering compounds of the present
invention. Compounds of the present invention having free amino, amido, hydroxy or carboxylic groups can be converted
into pharmaceutically acceptable prodrugs.

[0213] A’prodrug"is a compound that may be converted under physiological conditions or by solvolysis to the specified
compound or to a pharmaceutically acceptable salt of such compound. Prodrugs include compounds wherein an amino
acid residue, or a polypeptide chain of two or more (e.g., two, three or four) amino acid residues is covalently joined
through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of compounds of the present invention.
The amino acid residues include the 20 naturally occurring amino acids commonly designated by three letter symbols
and also includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvaline, beta-alanine,
gamma-aminobutyric acid, cirtulline, homocysteine, homoserine, omithine and methionine sulfone, One preferred pro-
drug is a compound of the present invention covalently joined to a valine residue.

[0214] Additional types of prodrugs are disclosed herein, for instance, free carboxyl groups can be derivatized as
amides or alky! esters. As another example, compounds of this invention comprising free hydroxy groups may be
derivatized as prodrugs by converting the hydroxy group to a phosphate ester, hemisuccinates dimethylaminoacetate,
or phosphoryloxymethyloxycarbonyl, as outlined in Advanced Drug Delivery Reviews, 1996, 19, 115. Carbamate prod-
rugs of hydroxy and amino groups are also included, as are carbonate prodrugs, sulfonate esters and sulfate esters of
hydroxy groups. Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein the acyl group
may be an alkyl ester, optionally substituted with groups including ether, amine and carboxylic acid functionalities, or
where the acyl group is an amino acid ester as described above, are also encompassed. Prodrugs of this type are
described in J. Med. Chem., 1996, 39, 10. More specific examples include replacement of the hydrogen atom of the
atcohol group with a group such as (C4-Cg)atkanoyloxymethyl, 1-((C4-Cg)alkanoyloxy)ethyl, 1-methyl-1 -((C4-Cglalkanoy-
loxy)ethyl, (C;-Cg)alkoxycarbonyloxymethyl, N-(C,-Cg)alkoxycarbonylaminomethyl, succinoyl, (C4-Cg)alkanoyl, o-ami-
no(C4-C,)alkanoyl, arylacy! and a-aminoacyl, or o-aminoacyl-o-aminoacyl, where each o-aminoacyl group is independ-
ently selected from the naturally occurring L-amino acids, P(O)(OH),, -P(O)(O(C,-Cg)alkyl), or glycosyl (the radical
resulting from the removal of a hydroxyi group of the hemiacetal form of a carbohydrate).

[0215] Free amines can also be derivatized as amides, sulfonamides or phosphonamides. For example, a prodrug
can be formed by the replacement of a hydrogen atom in the amine group with a group such as R-carbonyl, RO-carbonyl,
NRR'-carbonyl where R and R’ are each independently (C4-C,g)alkyl, (C5-Co)eycloalkyl, benzyl, or R-carbonyl is a
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19.47 M 32.61 M 20.35 VS 34.26 M 20.98 M34.90 M21.69 S 35.51 M 22.
35.94 M23.02 M36.74 M23.70 M37.71 M

natural o-aminoacyl or natural .alpha.-aminoacyl-natural a-aminoacyl, - C(OH)C(O)OY wherein Y is H, (C4-Cglalkyl or
benzyl, -C(OY)Y, wherein Yy is (C4-C,) alkyl and Y4 is (C4-Cglalkyl, carboxy(C4-Cg)alkyl, amino(C4-C,)alkyl or mono-
N- or di-N,N-(C4-Cg)alkylaminoalkyl, -C(Y,)Y3 wherein Y, is H or methyl and Y, is mono-N- or di-N,N-(C4-Cg)alkylamino,
morpholino, piperidin-1-yl or pyrrolidin-1-yl. )

[0216] All of these prodrug moieties may incorporate groups ether, amine and carboxylic acid functionalities.

{0217] Prodrugs of a compound as described herein may be identified using routine techniques known in the art.
Various forms of prodrugs are known in the art. For examples of such prodrug derivatives, see, for example, a) Design
of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in Enzymology, Vol. 42, p. 309-396, edited by K.
Widder, et al. (Academic Press, 1985); b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen
and H. Bundgaard, Chapter 5 "Design and Application of Prodrugs," by H. Bundgaard p. 113-191 (1991); c) H. Bundgaard,
Advanced Drug Delivery Reviews, 8, 1-38 (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).

[0218] Inaddition, the invention also includes pharmaceutically acceptable salts of compounds of the presentinvention.
[0219] The term "solvate” refers to an aggregate of a molecule with one or more solvent molecules.

[0220] A "metabolite” is a pharmacologically active product produced through in vivo metabolism in the body of a
specified compound or salt thereof. Such products may result for example from the oxidation, reduction, hydrolysis,
amidation, deamidation, esterification, deesterification, enzymatic cleavage, and the like, of the administered compound.
Accordingly, further disclosed herein are metabolites produced by a process comprising contacting a compound of this
invention with a mammal for a period of time sufficient to yield a metabolic product thereof.

[0221] Metabolites are typically identified by preparing a radiolabelled (e.g., 14C or 3H) isotope of a compound of the
invention, administering it parenterally in a detectable dose (e.g., greater than about 0.5 mg/kg) to an animal such as
rat, mouse, guinea pig, monkey, or to man, allowing sufficient time for metabolism to occur (typically about 30 seconds
to 30 hours) and isolating its conversion products from the urine, blood or other biologicat samples. These products are
easily isolated since they are labeled (others are isolated by the use of antibodies capable of binding epitopes surviving
in the metabolite). The metabolite structures are determined in conventional fashion, e.g., by MS, LC/MS or NMR
analysis. In general, analysis of metabolites is done in the same way as conventional drug metabolism studies well
known to those skilled in the art. The metabolites, so long as they are not otherwise found in vivo, are useful in diagnostic
assays for therapeutic dosing.

[0222] A “pharmaceutically acceptable salt" as used herein, unless otherwise indicated, includes salts that retain the
biological effectiveness of the free acids and bases of the specified compound and that are not biologically or otherwise
undesirable. A compound of the invention may possess a sufficiently acidic, a sufficiently basic, or both functional groups,
and accordingly react with any of a number of inorganic or organic bases, and inorganic and organic acids, to form a
pharmaceutically acceptable sale. Examples of pharmaceutically acceptable salts include those salts prepared by re-
action of the compounds of the present invention with a mineral or organic acid or an inorganic base, such salts including
sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, monohydrogenphosphates, dihydrogenphosphates,
metaphosphates, pyrophosphates, chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates, acr-
ylates, formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates, succinates, suberates, seba-
cates, fumarates, maleates, butyn-1,4-dioates, hexyne-1,6-dioates, benzoates, chiorobenzoates, methylbenzoates, din-
itrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, xylenesulfonates, phenylacetates, phe-
nylpropionates, phenylbutyrates, citrates, lactates, y-hydroxybutyrates, glycollates, tarirates, methanesulfonates, pro-
panesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates. Since a single compound of the
present invention may include more than one acidic or basic moieties, the compounds of the present invention may
include mono, di or tri-salts in a single compound.

[0223] If the inventive compound is a base, the desired pharmaceutically acceptable salt may be prepared by any
suitable method available in the art, for example, treatment of the free base with an acidic compound, particularly an
inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, or
with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid, pyruvic
acid, oxalic acid, glycolic acid, salicylic acid, a pyranosidy! acid, such as glucuronic acid or galacturonic acid, an alpha
hydroxy acid, such as citric acid or tartaric acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic acid,
such as benzoic acid or cinnamic acid, a sulfonic acid, such as p-toluenesuifonic acid or ethanesulfonic acid, or the like.
[0224] If the inventive compound is an acid, the desired pharmaceutically acceptable salt may be prepared by any
suitable method, for example, treatment of the free acid with an inorganic or organic base, Preferred inorganic salts are
those formed with alkali and alkaline earth metals such as fithium, sodium, potassium, barium and calcium. Preferred
organic base salts include, for example, ammonium, dibenzylammonium, benzylammonium, 2-hydroxyethylammonium,
bis(2-hydroxyethyl)ammonium, phenylethylbenzylamine, dibenzylethylenediamine, and the like salts. Other salts of acid-
ic moieties may include, for example, those salts formed with procaine, quinine and N-methylglucosamine, plus salts
formed with basic amino acids such as glycine, ornithine, histidine, phenylglycine, lysine and arginine.

[0225] Processes for the manufacture of the compounds of the present invention are provided as further features of

o
14



24.15 S 38.20 M25.15 S 38.71 S 25.58 M39.78 M [0187] As nentioned above,
the intensities of the peaks in the XRPD diffractogram may exhi bit sone
variability, depending upon the neasurenent conditions used. Accordingly,
in Tables A and B and as quoted hereinafter, relative intensities are not
stated nunerically. Rather, the follow ng definitions for intensity are
used: % Rel ative IntensityDefiniti on 25-100VS (very strong) 10-25S
(strong) 3-10M (nedium 1-3Wweak) [0188] wherein the rel at ive intensities
are der i Yduertodht et °"&PP‘1’“F%"5&‘EG|F’E?P?'“Q ﬂ"@@?’ﬁ t ?ﬁff‘ 'Wi PeEPr SRSl it s,
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[0197] b) allowing the material fromstep a) to crystallize froman organic
sol vent containing a seed of Form 1, 242-

f 1 uor o- 4-i odophenyl ani no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- 0X0- 1, 6-di hydr
oPyri di ne- 3- car boxam de; and [0198] c) isolating the Form 1,

2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di met hy1l- 6- oxo-1, 6-d
i hydr opyri di ne- 3-car boxam de. [0199] In one aspect the acidic mxture in
step a) can be an inorganic or organic aC|d In her step a) can

be carr |9éaHF(ﬂthhef ?‘lllo\&;?jwb reatﬁwe w%h ogc‘agr%ergt\él i ?ndgld ?Iv llhéggf %? GH?W teqm jr: St em In
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2-(2-flu Biod addgcq;g LYk BB EHA; sdNert 2y Ao emet SMeCF; dn @ﬁblﬁ&&h%perﬁurﬂxo 1.6-d
i hydr Opyfﬂedéuﬂﬁg &mea«nb@xeamrdaa nalu@309] Fol dan@REf Fas;m@tdeaﬁrhethoqsogampertng@ﬂ Zpent in
step b) Eontmai Rsctien @e@darodd oFtoxnﬂm?czdbaazan @pff"hwe@-?dd@ PPé?ﬁ' 'I“a‘ﬁﬁl%*ﬁd O ((2-
iR TR YA (07 el %ﬂ?’?ﬁ g LZ@?‘L"Z%,‘%S?? WA The
acidic I’ﬁ kF(éani lﬁngtsmgj; |de E‘e s@c Fh@&ﬁ DQ or P@I‘Vlg@gl a&)ro%le ﬁu tep a)

nmay be c - Veﬂ ra-'npt%pe}amreﬁlq cdAki Mbo@neﬁt@ hé’ﬁﬂrte xs%&l;@ o 85 ofiiiuos InAHOARw BsRAGE t he
organi ¢ §2@td/ @cn’t) I pHki@P 103)is 1R Ydda€ars &k Rt d sfre@modtdipdraracie patrae ardioset hyl
i sobut y| cdaekyoreid 1d9 odniheniptpiepmailusing siamiart! Frgonfirab@ermditongruchias EPrent Hatsl, in S[aOYETO]
Certain woi wme@g@fc Sft“’lf\frt Sysflemelr‘i’toiﬁ?ﬁteé%?ri’r"‘b%ﬂ'dgt‘”é@“mbﬁﬁﬁﬁlﬁi’“ltamz‘mg"ar soE\éents
forms. AFRY g& or me Iene lon e. Inc\?g? %Ppp%fag %ﬁiﬁd&\f 'ﬁyézr mb:?&é&'ﬁ%ﬁo&@rﬁ D&XI st In
equi |i br Lﬁkﬁ: h& ge?%rg j;Me &9 %Qy‘arf-nﬂ usﬁl} O &E}ﬁng'r&@ﬂp{ohtﬁnsfa(a{érmarﬁ Qrot@oﬁr@t er,
such as &BJpUFt‘\&E %esFWpFE% lin®dfoub BB b&OM & 68BN Liarddrd @ndiyd k@genné s0m one site tO
anot her wkdohi myuic h encsadrBItenBE @antidn@cher@t irée sih@ests oftero@ds 1%, MY aof11t Frés ree Wpou nds
may i nt epatihdmgeseiulfiy enaesearprk 87 s wt eguemfeuozaw*evviceed @F\ﬁl“lbi%f’[“ieﬁﬁ‘it prdtte |i ke.
Accor di n%ﬂ“?”e el @ ?’éyé?‘it’w"lgﬁ\ifé(ff’tj‘e@ﬁm ;e met es§ anﬁg" (g ﬁf §Leﬁ)ro

taut oner mf1§0 lifger:fanrfeam nggmggehﬁlo%'\ﬁlt@ m‘et )e;@ dmggmd m&&ﬂpsQle s of
this i I’IVQJ?JX, O 2 BRYon BARSES o3 AMBOPENd R BYHINRE Ed 16 refiR Rt LVe| da;&m;hnﬂeammpounds
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i somers, including diastereoneric nixttfres and resol ved enanfioners of the
conmpounds of this invention. D astereoneric mxtures can be separated into
their individual diastereoners on the basis of their physical chem cal

di fferences by nmethods known to those skilled in the art, for exanple, by
chromat ography or fractional crystallization. Enantioners can be separated
by converting the enantioner mi xture into a diastereoneric m xture by
reaction with an appropriate optically active conmpound (e.g., alcohol),
separating the diastereoners and converting (e.g., hydrolyzing) the



[0221] Metabolites are typically identified by preparing a radiol abel | ed
(e.g., l1l4c or 3H) isotope of a conpound of the invention, admnistering it
parenterally in a detectable dose (e.g., greater than about 0.5 nmg/ kg) to
an ani mal such as rat, nouse, guinea pig, nonkey, or to nman, allow ng
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sui t abl ecEFB 5&12 &farb&%ﬁ@ﬁm1& astvélﬂaﬂymrtlaté]fw dndhide ﬁ:’fﬁ&anﬁ@dcﬁmy\kﬁechhsad&cnbd’dor ganic
or organicripaseandPreferred inorganic salts are those formed with al kali and
al kal i ne a3 t IhFignetsadyshesierd fpmpgginds pIFpinine where R =ty F igrls P*%SWW&‘W’?ZG}?&F'meﬁ%ﬁd
G T e Lo e ﬁ?};&ﬁ O BT A
di benzyl i rox I
bi s(2- hydr oxyet hyl ) ammoni um phenylethﬁlbenzylanlne
di benzyl et hyl enedi am ne, and the like salts. O her salts of acidic noieties
may include, for exanple, those salts formed with procaine, quinine and
N- et hyl gl ucosam ne, plus salts forned with basic am no acids such as
gl ycine, ornithine, histidine, phenylglycine, Iysine and arginine. [0225]
Processes for the manufacture of the conpounds of the present invention are
provi ded as further features of the invention. The inventive conpounds may
be prepared using the reaction routes and synthesis schenes as descri bed
bel ow, enploying the techniques available in the art using starting




rillR7 , NI R7,...N O 100101 base when R3 is as defined in Formula A with
the exception that R3 is not Hor Me, to provide said conpound of Fornmul a
A [0239] In a further aspect, this invention provides a nethod of
preparing a conpound of Fornula IV, said nmethod conprising: [0240] reacting
a conpound of Formula 108 or 109 108109 [0241] with R3NH2 wherein R3 is as
defined in Fornmula IV, either in the presence of (i) a coupling reagent or
Og anRgquIgemt;ﬁse qghe:@RgeFéyzlggs f%g?'g?aﬁfw%n%ﬁorwég I\b/ W|th the ex%eptlon
t hat wi e pjdcggyre ri te Yat' an Rﬁ $/ ﬁ Pl° pl’ ovi des

alkylatio ti with gwo S ft r lea base ve a
a met hod '%IF ?@3111 on%e ﬁﬁﬁerﬁﬁ:’o Ecg)rfwenc alﬁiﬂ me ster fl& a

atéd ¢

ur g U'l”'$| ng.
[0243] (Zombio i AR D G RNROURS AaY, . rpsr

ratu QMA]n ™herein R
I's al Kyl 4 a&%n@FWét@%n@@&@@M@den—ﬁ@cﬁmn 01@5all{yﬁa|45]>ref(arh)ly thRkadibNgcsoapaund 106
wi t h Zn(iVeyat b 1T, fbilaeed py @Fi@en g ekyddrongie palky adte amivweminaloyosh team:latuae Ihqogeasvel of and
opt i onal thsprdperly sunaitujeg @Q@W@E‘Y@meebﬁ&ﬁéccomwh Mg eead 'eﬂ‘r’g‘é ”ase“aifﬂ [ 0246]

(¢c) reac?rﬁlfﬂ' S°b"i’5'hﬁﬂf5‘t?ﬁ Ffwa k- ﬁﬁ’ ’l\i'@?* e Fﬁﬁj&gé 'f'%% e i %g] in the

res ence 5 rature ﬁrablﬁ he aniline |s a toL T t per

p mlxtd’f)e wqgnp rht & Gener@B1EbiePA3, @gr]o base, to

provi de &:Q %repaQad LQ{% slaRie4 8] porﬁfi@a}xonQQtdih&El ald 35 Lloydr @doyizd ¢ d’t@dmmu nd 108

under ba&p@uszoeyam sbive@tgsteind. de’rd}l&fma(éetlmmma n4b car00 prepared using standard coupling proce-
dures, including EDCI, HOB, or PyBOP and the appropriate amine or hydroxylamine in suitable organic solvents such
as DMF, THF, or methylene chloride. Preferably, the coupling is accomplished with HOBt and EDCI in DMF. in some
instances, the amine or hydroxylamine used in the coupling reaction contains a standard protecting group. In those
cases, the protecting group can be removed by standard conditions known in the art.
[0235] In Figure 9, an alternative synthesis of compounds of Formula V where R9 = H or F is depicted, in which 2,6-
dichloro-nicetinic acid or 2,6-dichloro-5-fluoronicotinic acid is used as the starting material. Nicotinic acid 140 can be
converted to the N-alkyl pyridone methy! ester 149 following a five step procedure, where 2,6-dichloronicotinic acid 140
is first converted to the methoxy pyridine acid, which is esterified to give the methyl ester and then deprotected to yield
the mono chloro ester 147. The conversion to the methoxy pyridine acid is preferably carried out by adding potassium
t-butoxide to a solution of the acid 140 in MeOH, and this mixture is then heated to reflux for several days. Esterification
to give the methyl ester can be carried out under standard conditions, including Fisher esterification {(MeOH, H,S0,),
TMSC!in MeOH or TMSCHN, in suitable organic solvents such as PhMe/MeOH. Demethylation of the methoxy pyridine
can then be accomplished by standard conditions including but not limited to HCI at elevated temperature, pTsOH in
acetic acid at elevated temperature and agueous HBr in MeOH at elevated temperature. Preferable demethylation to
give pyridone 147 is achieved by treatment of the methoxy pyridine with agueous HBr in acetic acid at elevated tem-
perature (80 to 120 "C). Alkylation of 147 to provide 148 can be achieved by standard basic alkylation conditions
incorporating alkyl halides, with one equivalent of the appropriate alkyl halide and base to give a mixture of the N-alkyt
pyridone ester and the regioisomeric O-alkyl pyridine ester, which are easily separated by column chromatography.
These conditions include K,COj in acetone or DMF at room or elevated temperature or NaH in THF at ambient or
elevated temperature and then addition of the alky! halide. Preferably this alkylation is achieved with LiH in DMF at 0
°C, followed by addition of alkyl bromide or alky! iodide and warming to room temperature. Incorporation of the properly
substituted aniline moiety is accomplished by SyAR reaction. This can be done in a suitable organic solvent such as
THF using an amide base such as LDA, LIHMDS, NaHMDS, or KHMDS at appropriate temperatures (-78 °C to room
temperature). Preferably the aniline is added to LDA or LIHMDS in THF at low temperature (-20 to -80 °C). The pyridone
is then added and the mixture is stirred at low temperature to generate ester 149. Hydroxamate 145 can be prepared
directly from methyl ester 149 in a suitable organic solvent such as THF using the appropriate hydroxylamine and amide
base such as LDA, LIHMDS, NaHMDS, or KHMDS at appropriate temperatures (-78 “C to room temperature). Preferably,
a solution of LIHMDS is added to a solution of the methyl ester 149 and the hydroxylamine in THF at 0 “C. The reaction
mixture is then warmed to room temperature to yield the desired hydroxamate 145. In some instances, the hydroxylamine
used in the coupling reaction contains a standard protecting group. In those cases, the protecting group can be removed
by standard conditions known in the art.
[0236] Further disclosed herein is a method of preparing a compound of Formula 1A, said method comprising:
[0237] reacting a compound of Formula 100 or 101

NN NZNN
O Lo
g7 R® R® s R? R®
o) o)
100 101

[0238] with R3NH, either in the presence of (i) a coupling reagent when R3is as defined in Formula IA or (i) an amide

8 °



109 and [0249] (e) reacting either conpound 108 or conpound 109 with R3N H2
either in the presence of (i) a coupling reagent when R3 is as defined in
Formula VI or (ii) an am de base when R3 is as defined in Fornula VI with
the exception that R3 is not H, to provide said conpound of Fornula VI.

[ 0250] In one enbodi nent, conpound 105 is prepared by the nethod ‘
conprising: [0251] (a) reacting conpound 103 103 [0252] w th aqueous
sodi um hydroxi de to provide conpound 104 0O d NH O 104 and [0253] (hb)

r eact i ngbecoYpECinT dfigRdinGdrmdin MR theghieeptio thpt RiIspagH qyide. igpravidg sgidgompodgffogailalA n t he

pr esence["Ef’P]isig% Hiyde pRstgigVPUY RSP A MRBCI OB PO 28 AP FLY EHRY "is¥EPd8Rd herein
is a net i of Fornmula Il, said nethod conpri sing:
[ 0255] (aéﬂr eﬁétﬁﬁg%“gﬂé’hﬁ%??@?@gﬁg%i ng the formula Me-NH NH2 with: [0256]
(1) diethyl 2-oxo Ior&ate, foll owed by treat et with an acyl ati ng reagent

that delivers anrgd gl_rlou1 having the formula = RO wherein RI is as
defined in Fornula oy _fQ257] (ii) an acyl ati N nt that delivers an
acyl group having tlhe if or C(=0) CH2ZR9 wherefn i s defined in
Formula II, folla t gent with di et hgd wahghart, to provide

conmpound 97 CO2Et Rgp 0 97 [0258] (b) treating c ound 97 with an am de
base at a tenperature bel 3&)-40 "C, followed by treatﬂfgnt W th concentrated
HCl, to provide a conpoun f formula 98 98

{0241] with R3NH, wherein R3 is as defined in Formula 1V, either in the presence of (i) a coupling reagent or (i) an
amide base when R3 is as defined in Formula IV with the exception that R3 is not H or Me.

[0242] In a further aspect, this invention provides a method of preparing a compound of Formula VI, said method
comprising:

[0243] (a) brominating a compound having the formula 105

[0244] wherein R is alkyl, to provide compound 106

RO _-O

[0245] (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

[0246] (c) reacting compound 107 with an aniline having the formula
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[0259] (c) chlorinating conpound 98 to provide conpound 99 99 [0260] (d)
reacting conpound 99 with an aniline having the formula H2ZN SMe [0261]
in the presence of a palladiumcatal yst, a hgand, and an am de base, to
provi de conmpound 100 SMe 0 100 and [0262] (e) reacting a conmpound of
Formula 100 with R3NH2 either in the presence of (i) a coupling reagent

when R3 is as defined in Formula Il or co an am de base when R3 is as
defined in Fornmula Il with the exception that R3 is not H to provide said
conpound of Formula Il. [0263] Further_disclosed herein is a method of
preparing a conpound of Fornul a IL' whefein RO is H M, or O, said nethod
conprising: [0264] (a) reacting a i ne having the formula Me-NH NI -12
with: [0265] (i) diethyl 2-oxomal ona ol l owed by treatnent with an

acyl ating reagent that delivers an acy gfoup havi ng the fornmula C(=0) CH2R9
wherein RO is H M, or d; 5([§0266 00 an acyl ating reagent that delivers
an acyl @F@ud“??é’(ﬁ?eﬁff%arf@“af‘ﬁ?‘i?ﬁly a@”@?@@ﬁ@“%ﬁ’ié’f"&‘i RRseRE PP ggmequRd 1% O |

fol lowed by treatnment with diethyl ketomalonate, to provide conpound 97
r2Et tr" co2Et RO 0 97 [0267] FHsP: atl Rg conpound 97 with an ani de base
at a tenperature below -40 C to gl crrpound of forrmula 98 CO2H [ 0268]
(c) chlorinating conpound 98 to T OV |d @ pound 99

108

[0248] (d) optionally hydrolyzing compound 108 under basic conditions to provide compound 109

HO._.0O -
L
RN |
.0 .

109

and

{0249] (e) reacting either compound 108 or compound 109 with R3NH, either in the presence of (i} a coupling reagent
when R3 is as defined in Formula VI or (i} an amide base when R3 is as defined in Formula VI with the exception that
R3 is not H, to provide said compound of Formula V1. '

[0250] In one embodiment, compound 105 is prepared by the method comprising:

[0251] (a) reacting compound 103

Cl
103

[0252] with aqueous sodium hydroxide to provide compound 104
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0 99 [0269] (d) reacting conpound 99 with an aniline having the formula
[0270] in the presence of an am de base, to provide conpound 101 0 101 and
[0271] (e) reacting conpound 101 with R3N H2 either in the presence of (i)

a coupling reagent when R3 is as defined in Fornula Il or (ii) an amde
base when IR3 is as defined in Formula It with the exception that R3 is not
H to provide said conpound of Formula Il. [0272] In a further aspect, this

invention provides a nmethod of preparing a conpound of Formula V wherein R9
is Me, said nethod conprising: [0243] Ja) brom nafing a conpound having the
formula 105 105 [0274] wherein R isfalkyl, to provide conpound 106 106
[0275] (Db) reacting conmpound 106 w (Me)2 in the presence of a

pal | adi um catal yst and a |igand, a tionally in the presence of a base,
to provi de conmpound 107 0O 107 [0276] (c) reacting conmpound 107 with an
aniline having the fornula H2N ;

104

and
[0253] (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.

[0254] Further disclosed herein is a method of preparing a compound of Formula I, said method comprising:
[0255] (a) reacting a hydrazine having the formula Me-NH-NH, with:

[0256] (i) 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 Formula H, or
[0257] (i) an acylating reagent that delivers an acyl group having the formula C(=0)CH,R® wherein R? is as defined
in Formula 1, followed by treatment with diethyl ketomalonate, to provide compound 97

CO,Et
' NZCOEt

~ N RQ
70(\
97

[0258] (b) treating compound 97 with an amide base at a temperature below -40 "C, followed by treatment with
concentrated HCJ, to provide a compound of formula 98

CO,Et
N OH
|

/N R9
O

98
[0259] (c) chlorinating compound 98 to provide compound 99

CO,Et
N cl
}
/N R9
(o}
929

[0260] (d) reacting compound 99 with an aniline having the formuta



SMe [0277] in the presence of an am de base, to provide conmpound 108 SMe O
108 [0278] (d) optionally hydrolyzing conpound 108 under basic conditions
to provide conmpound 109 HO O SMe 0 109 and [0279] (e) reacting either
conmpound 108 or conpound 109 with 144812, wherein IR3 is as defined in
Formula V, in the presence of a coupling reagent or an am de base, to
provi de said conmpound of Fornmula V. [0280] In a further aspect, this

i nvention provides a nmethod of preparing a conpound of Formula V wherein R9
is d, said nethod conprising: [0281]r(a) reacting a conmpound of Formula
112 112 [0282] with an aniline hgni the fornula SMe [0283] in the
presence of an am de base to provid npound 117 and [0285] (c) optionally
hydr ol yzi ng conpound 118 to provide gaend 118A

[0261] in the presence of a palladium catalyst, a ligand, and an amide base, to provide compound 100

©
AN
|
R® SMe
(8] .

\/o

- N
_N

100

and

[0262] (e) reacting a compound of Formula 100 with R3NH,, either in the presence of (i) a coupling reagent when R3
is as defined in Formula H or (ii) an amide base when R3 is as defined in Formula Il with the exception that R3 is not H,
to provide said compound of Formula il

[0263] Further disclosed herein is a method of preparing a compound of Formula It wherein RY is H, Me, or Cl, said
method comprising:

[0264] (a) reacting a hydrazine having the formula Me-NH-NH, with:

[0265]1 (i) 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 H, Me, or Cl; or

[0266] (i) an acylating reagent that delivers an acyl group having the formula C(=0)CH,R® wherein R? is H, Me, or
Cli, followed by treatment with diethyl ketomalonate, to provide compound 97 ’

f;l’ CO.Et
N
Ay
o
97

[0267] (b) treating compound 97 with an amide base at a temperature below -40 "C to give a compound of formula 98

[0268] (c) chlorinating compound 98 to provide compound 99

2 °



118A [02861 (d) reacting either conpound 118 or 11 BA with

(S)-MCH(OH) CH2ZONH2 or HOCH2CH20NH2 in the presence of a coupling reagent
or an am de base, to provide said conpound of Formula V. [02871 In a
further aspect, this invention provides a nethod of preparing a conpound of
Formula V wherein RO is Hor F, said nethod conprising: [0288] (a) treating
a conpound of fornula 140 C 140 [0289] wherein RO is Hor F, wth agueous
NaOH to provide conpound 141 HO O 0 141 [0290] (b) reacting conpound 141
with CHX, wherein Xis a halide, in Lhe presence of a base to provide
conpound 142 0 142 [02911 (c) reactlnﬁcponpound 142 with an aniline having
the fornula H2ZN SMe [0292] in the&"prRgsence of an anmi de base to provide
conmpound 143 [ 0293] (d) optionald ggolyzing conpound 143 to provide
conpound 144 144 and 5

29

.
s

[0269] (d) reacting compound 99 with an aniline having the formula

F

SMe

[0270] in the presence of an amide base, to provide compound 101

0
y F
AN
|
R? SMe
o :

101

HO

N
_N

and

[0271] (e) reacting compound 101 with R3NH, either in the presence of (i) a coupling reagent when R3 is as defined
in Formula I or (i) an amide base when R3 is as defined in Formula it with the exception that R3 is not H, to provide
said compound of Formula il

[0272] In afurther aspect, this invention provides a method of preparing a compound of Formula V wherein RYis Me,
said method comprising:

[0273] (a) brominating a compound having the formula 105

[0274] wherein R is alkyl, to provide compound 106



[0294] (e) reacting either conpound 143 or 144 with R3NH2, wherein R3 is as
defined in Fornmula V, in the presence of a coupling reagent or an am de
base, to provide said conmpound of Forrmula V. [0295] In one enbodi nent of
t he above nethods, the coupling agent is
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de,
1- hydr oxybenzotri azol e- 6- sul f onam donet hyl hydrochl ori de, or
benzotri azol - 1-yl -oxytri pyrrolidi nophosphoni um hexaf | uor ophosphate. [0296]
In a further aspect the present inventjon provides a nethod of using the
compounds of this invention as a medi fament to treat diseases or nedical
condi tions nedi ated by MEK. For exa ~Ct his invention provides a conpound
of this invention as a nedi canent far fyeatnent of a hyperproliferative
di sorder or an inflammatory condi® on[in a manmal conprising adninistrating
to said mammal one or nore conpounds ®f the present invention or a
phar maceutical ly acceptable salt the f in an amount effective to treat
said hyperproliferative disorder. In"another aspect this invention provides
a conpoupshsPfptdliisy dompbEiatideQin 2niMel, HEhe FREMEREL flaBundataiiet sHB HligeRNBMptidn Yy  t he
t r eat Menk e hre@ncB YR @Fsp tdkdviicab@dolnd@o7di sor der or an i nfl anmatory condition
[0297] In a further aspect, the present invention provides a nethod of
produci ng a produci ng a MEK i nhi bitoryoceffect in a warm bl ooded ani mal ,
such as man, in need of such trea whi ch conprises administering to
sai d -ani mal an effective anmount of ound of this invention. [0298] In
a further aspect the present invengitonnprovides a conpound of the present
invention or a pharmaceutically aBcepfabl e salt thereof in an anount
effective to treat or prevent said MEK- medi at ed condition for use in
treating or preventing an MEK-nedi at ggy condition. [0299] The invention also
relates to pharmaceutical conpositions that inhibit MEK, conprising an
ef f ect i ve2@MQY Ractiff cofboGa ARGk 2818t RGHad dhmm of the present invention or
pharmaceutically acceptable salts thereof. [0300] The invention al so
relates to a pharmaceutical conpositipn for the treatnent of a
hyperproliferative disorder in awpamm®al which conprises a therapeutically
ef fective anmount of a conpound of t resent invention, or a
pharmaceutically acceptable salt or hytretme thereof, and a pharmaceutically
acceptable carrier. In one enbodi nent, said pharmaceutical conposition is
for the wWrEhtimbnresete ¢ arrode basaiehrodds camraiphi08| ung, squanous cel |, bl adder,
gastric, pancreatic, breast, head, neck, renal, kidney, ovarian, prostate,
colorectal, esophageal, testicpParO gynecol ogical or thyroid cancer. In
anot her enbodi nent, said pharnace tiHaI conposition is for the treatnent of
a non-cancer ous hyperproliferatu eydi r such as beni gn hyperpl asi a of
the skin (e.g., psoriasis), r i S5 spLostate (e.g., benign prostafic
hypertrophy (BPH)). [0301] The inyention al'so relates to a pharnaceuti cal
conposition for the treatnment of pancreatifis>or kidney disease (including
proliferative gl onmerul onephritis andigg abet es-i nduced renal disease) or the
treatment of pain in a nmamml which conprises a therapeutically effective
anount ofoza] corpiowdydadyzitdrenmoune $Entded basiceprtitinio provide gompdvad iceut i cal |y
acceptable salt or hydrate thereof, and a pharmaceutically acceptable
carrier. [0302] The invention crela&es to a pharmaceutical conposition
for the prevention of blastocyte npgantation in a manmal which conprises a
N

t herapeutically effective anount pound of the present invention, or
a pharmaceutically acceptable g rat e thereof, and a

phar maceutical |y acceptabl e c&rikr. [ 030 ®The invention also relates to
a pharnmaceutical conposition for uUse in treatitng a disease related to
vascul ogenesi s or angi ogenesis in a mgggal which conprises a

t herapeutically effective anmount of a conpound of the present invention, or
a pharmaequtically acceptable salt or hydrate thereof, and a

phar nmac e (919t alk)repctingiesptomiphia 1080r ronesrnd 1P witoRreH ewised Rivesstefined aiFeimphaintraceut i ca
conposi t Peyine &f afeeyplingrsreent pf 2p pnadg pPsprlp PEPVIER Sid srgecvaE T BT Bd from t he group

consi sting of tunor angi ogenesis, chrapic inflammtory di sease or ot her

i nflammatory condition such as rheumatoid arthritis, atherosclerosis,

i nfl ammat ory bowel disease, skin di seases such as psoriasis, eczema, and
scl eroderma, di abetes, diabetic retinopathy, retinopathy of prematurity,
age-rel ated macul ar degeneration, hemangi oma, glioma, nelanoma, Kaposi's
sarcoma and ovarian, breast, |lung, pancreatic, prostate, colon and

epi dermoi d cancer. [0304] The invention also relates to a therapeutically
effective amount of a conpound of the present invention, or a
pharmaceutically acceptable salt or hydrate thereof for use in treating a




[0322] In order to use a conpound of the present invention or a

phar maceutically acceptable salt thereof, for the therapeutic treatnent

(i ncluding prophylactic treatnent) of manmals including humans, it is
normal Iy fornulated in accordance with standard pharmaceutical practice as
a pharmaceutical conposition. According to this aspect of the invention
there is provided a pharmaceutical conposition that conprises a conpound of
the present invention, or a pharnaceutically acceptable salt or prodrug

t her eof , 0388 d@ﬁﬁﬁéﬁmﬁéW@Pwﬁ@?6@@“ﬁﬁwﬁ%§ﬁﬁwav$%ﬁmMPWH”EmE%&WWﬁ@éﬁFPbaIIy
acceptaﬁﬁgmﬂéfggﬁfmc&ng%rm%mmMa1 323] To prepare the pharmaceuti cal
conp05|tHoHs ACCOPER 0 one enbodi nent of this invention, a

t herapeutically or prophylactically effective anount of a conmpound of the
present invention or a pharnaceuti-< acceptabl e salt, or solvate thereof
(alone or together with an additional\tfwrapeutic agent) is intimtely

adm xed with a pharnmaceutically acc pt ble carrier according to
conventional pharmaceutical conpoundh B\Iechnlques to produce a dose. A
carrier may take a wide variety of f@g ns depending on the form of
preparation desired for adnlnlstratlo e.g., oral or parenteral. Exanples
of suitable carrlers |nclude any and Eﬁl sol vents, dispersion nedia,
adjuvant§ 52 |n S, hantl Ferlal and antifungal agents, isotonic and
absor pt il ]dgla”a meaw@ﬁ?‘” ‘Sweet eners, stabilizers (to pronote |ong term
storage), enuIS|f|ers bi ndi ng agent t hi ckeni ng agents, salts,
preservatives, solvents dlspersh%n dia, coatings, antibacterial and
anfifungal agents, isotonic and &b i on del ayi ng agents, flavoring
agents, and m scell aneous materials 1S buffers and absorbents that may
be needed in order to prepare a partlcular t herapeutic conposition. The use
of such Rl & RNAMAASNH Sl bl NAEIBRBhEFal |y active substances is well
known in the art. Except insofar as any conventional media or agent is
inconpatible with a conpound ofsthe present invention, its use in the

t her apeuti c conpositions and p?euar@¢|ons IS contenplated Suppl enent ary
active ingredients can al so be ity rat ed into the conpositions and
preparations as described her ei . The conpositions of the invention
may be in a formsuitable for ory f BiMeexanpl e as tabl ets, |ozenges,
hard or soft capsul es, aqueous of oily suspensions, enul sions, dispersible
powders or granul es, syrups or eIiX|§?) for topical use (for exanple as
creanms, ointnents, gels, or agueous oily solutions or suspensions), for
adnlnlSﬁ&ghl%ﬁmQMmMQQ%hﬁhygpmg$ﬂﬁC&%aﬂpig as a finely divided powder or a

| i qui d aerosol for admnistration by insufflation (for exanple as a
finely d|V|ded pomder) or for p regteral admnistration (for exanple as a
sterile aqueous or oily soluti® or i nfravenous, subcut aneous, or

i ntranuscul ar dosing or as a su for rectal dosing). For exanple,
conpositions intended for oral se ntain, for exanple, one or nore
col oring, sweetening, flavori@ resdevati ve agents. [0325] Suitable
pharmaceutical | y- accept abl e exci ents for a tablet fornulation include,
for exanple, inert diluents such as | actose, sodium carbonate, cal ci um
phosphat e or cal ci um carbonat e, granuF ing and disintegrating agents such
as corn starch or algenic acid; binding agents such as starch; lubricating
agents %&ﬁﬂ %§wﬁﬁﬁpﬁéﬁ%ﬂb&%ﬁ@hﬁﬁ@mpékﬁékh&m&ﬁbd or talc; preservative
agents such as ethyl or propyl p-hydroxybenzoate, and antl-OX|dants such
as ascorbic acid. Tablet fornujgti gns nmay be uncoated or coated either to
nmodi fy their disintegration and tjhe ﬁub equent absorption of the active

i ngredient within the gastrointestr act, or to inprove their stability
and/ or appearance, in either cage, [ convent i onal coating agents and
procedures well known in the @ft. Mpositions for oral use may be
in the formof hard gelatin capsules in which;the active ingredient is

m xed with an inert solid diluent exanple cal cium carbonate, cal cium
phosphate or kaolin, eras soft gelaﬁ?@“capsules in which the active
ingredient is mxed with water or an qgil, such as peanut oil, liquid
paraffin, or olive oil. [0327] Aqueous suspensions generally contain the
active ingredient in finely powdered formtogether with one or nore
suspendi ng agents, such as sodi um car boxynet hyl cel | ul ose, nethyl cel | ul ose,
hydr oxypr opyl net hyl cel | ul ose, sodi um al gi nate, pol yvinyl-pyrrolidone, gum
tragacanth and gum acaci a; dispersing or wetting agents such as lecithin or
condensati on products of an al kylene oxide with fatty acids (for exanple
pol yoxet hyl ene stearate), or condensati on products of ethylene oxide with

| ong chain aliphatic al cohols, for exanpl e heptadecaet hyl eneoxycetanol, or




[0344] (iv) inhibitors of growth factor function |like growh factor
anti bodies, gromh factor receptor antibodies (for exanple, the anti-erbl32
anti body trastunuzab [Herceptie], the anti-EG-R anti body paniturmumb and
the anti-erbBl anti body cetuxi mab [Erbitux C225]), and any grow h factor or
grow h factor receptor antibodies disclosed by Stemet al. Critical Reviews
i n Oncol ogy/ Haemat ol ogy, 2005, vol.54, ppll-29): such inhibitors include
tyrosi ne kinase i nhibitors (for exanple, inhibitors of the epidermal growth
factor f @_:ﬁ}pn |r§§|fhpféonpppr.ﬁg_§1égr 1840 (@g\.’leCH(OH)CHZONHZ or HOCH,CH,ONH, in the presence

inger [® sez to m
I\I- ( 3 Chl f? Q} qj%i’ 6 % zt/?en?on Igg\l{ljﬁéﬁz&m Zo prepan a compoun fggméay\) qrerern Of I n- 4- a

m ne (ge

N-(3- et i eemmc
051-774) and
6-acryl am do- N- ( 3- chl or o- 4- f | uor ophgny},) - 7- ( 3- nor phol i nopr opoxy) qui nazol i n-
4- amne (O 1033)), erbB2 tyrosine nase i nhibitors such as |apatinib,

i nhibitors of the hepatocyte growh @r famly, inhibitors of the

pl atel et -derived growth factor f ani |J uch as imatinib, inhibitors of
serine/threoni ne kinases (for exaﬁﬁle Ras/ Raf signaling inhibitors such as
farnesyl transferase inhibitors, for @xanple sorafenib (BAY 43-9006)),

i nhibitors of cell signaling throughI&EK and/ or AKT ki nases, inhibitors of
t he hepatocyte growh factor famly, c-kit inhibitors, abl kinase

i nhi bi t Opfee IWidreid @ GERE © Litn{abRSUd Nbdtr i pr&Re @ReO0d1af act or) ki nase i nhibitors;
aurora kinase inhibitors (for exanple AZD1152, PH739358, VX-680, M_N8054,
R763, MP235, MP529, VX-528 AND AX39459) and cyclin dependent ki nase

i nhi bitors such as CDK2 and/ or 4 1thhi bitors; [0345] (v) antiangi ogenic
agents such as those which inhibit fects of vascul ar endot heli al
gromh factor (for exanple, the ant |- visscul ar endot hel i al cel | growt h
factor anti body bevaci zumab [AvasRle]], and VEGF receptor tyrosine kinase

i nhi bitors such as ;
4-(4-bronD-2-quoroaniIino)-6-neth3é¥ 7- (1- et hyl pi peri di n-4-yl met hoxy) qui n
azoline (ZD6474; Exanple 2 within ‘81/32651)

4- (4- 11 ugsef- % rzyctA%erApsmalrﬁmMm Qware.r@c.msubpmeJesérée&ytrage@prodmonlpo%hn&opoxy)
qui nazol i ne ( AZ ; Exanpl e 240 wi'thin WO 00147212), vatal anib (PTK787;
WD 98/ 35985) and SU11248 (sunrtrnbp 01/60814), conpounds such as those
di scl osed in PCT Publication Nos. WB /22596, W 97/ 30035, WO 97/32856, and
WO 98/ 13354) and conpounds that wor ©t her nechanisns (for exanpl e,

| i nom de, inhibitors of integrin avl33ifunction, MW inhibitors, COX-2
inhibitors and angi ostatin); [0346F ) vascular damagi ng agents such as
Conbretastatin A4 and conpounds discl®sed;in PCT Publication Nos. WO

99/ 02166, WO 0/40529, WO 00/ 41669, 201/92224, WO 02/ 04434, and WO

02/ 08213; [0347] (vii) antisense therapies (for exanple, those which are
drrected dﬁt % r E&dhb§hﬁgaﬁ Q%ﬁw§%9ﬂmﬁs | SIS 2503, and anti-ras
antrsense% §Z % %% gene therapy approaches, including for exanple
GVAXI N, approaches to replace aberrant genes such as aberrant p53 or
aberrant BRCA1 or BRCA2, GDEPT (gﬁpe-firected enzyme pro-drug therapy)

&r Bindim Bt hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,

approaches such as those using cyfo deam nase, thym dine kinase or a
bacterial nitroreductase enzyne and hes to increase patient

tol erance to chenot herapy or radiotherapy such as nulti-drug resistance
gene t hepapy ;in thdd4Bde of dn%ihiad Hateds fr@i@Rdmpaamidsd 0350] (x) i mmunot her apy
approaches, including for exanple ex-vivo and in-vivo approaches to

i ncrease the i mmunogenicity of patient tunor cells, such as transfection
wi th cytokines such as interleukin 2, interleukin 4 or

gr anul ocyt e- macr ophage colony stimulating factor, approaches to decrease
T-cell anergy, approaches to using transfected i nmune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected
tumor cell lines and approaches using anti-idiotypic antibodies. [0351]
Such conjoint treatnment may be achi eved by way of the sinultaneous,
sequential or separate dosing of the ipndividual conponents of treatnent.
Such conbi nati on products enploy the Conpounds of this invention within the
dose range descri bed herei nbefore and the other pharmaceutically active
agent within its approved dose range. [0352] According to this aspect of
the invention there is provided a pharmaceutical product conprising a
conpound of the present invention as defined herein and an additi onal
anti-tunor agent as defined hereinbefore for the conjoint treatnent of
cancer. [0353] Although the conpounds of the present invention are
primarily of value as therapeutic agents for use in warm bl ooded ani mal s



[0362] Materials and Methods: Mal ne-3Mcells were obtained from ATCC and
grown in RPM-1640 supplenented with 10% fetal bovine serum Cells were
plated in 96-well plates at 15,000 cells/well and allowed to attach for 1-2
hours. Diluted conpounds were then added at a final concentration of 1%
DMSO. After 1 hour, cells were washed with PBS and fixed in 3.7%

formal dehyde in PBS for 15 mnutes. This was foll owed by washing in

PBS/ 0. 2% Triton X-100 and perneabilizing in 100% MeOH for 15 mnutes. Cells
were bl ocked in Odyssey bl ock¢}q1193 bef fer (LI-COR Biosciences) for at least 1
hour. Anti bodi es to phosphoryl a ERR /2 (Cell Signaling #9106, :

nonocl onal ) and total ERR 12 (S 2~Bi ot echnol ogy ttsc-94, polyclonal)
were added to the cells and inc atNed |t | east 1 hour. After washing
with PBS/ 0.2% TritonX-100, tHe ¥l s wereSMAcubat ed with
fluorescently-1|abel ed secondary afti bodies (gbat anti-rabbit | gQd RDye800,
Rockl and and goat anti-nouse |1gG Al eﬁ@ Fl uor 680, Mol ecul ar Probes) for an
addi tional hour. Cells were then washed and anal yzed for fl uorescence at
bot h Wavﬁésﬁn%tpbaonslwagnyztnes'mwm&%pomerc@xpaﬁld lamgi ng System (LI -

Bi osci ences) hosphoryl ated ERR signal was nornalized to total ERK si gnal .
Exanpl e C Aqueous Solubility Assay [0363] The thernpdynam c aqueous

sol ubility of conpounds was ne d uskng a nodified shake-flask nethod.
Crystallinity of each conpound N nmed using a polarizing |ight

m croscope (O ynpus BX51). For ehc c gund tested, approximately 0.5 ny
of dry conmpound was wei ghed i nfto vial“toMfe used to make the standard
solutions. Approxinmately 0.5 ngy s al so wei ghed into several vials for the
aqueous unknowns, one vial for each pH4§0 be tested. [0364] For each
aqueous unknown, 0.5 Int_ of aqueous buffer (10 mM potassi um phosphate) at
the desiyed pH was added to 0.5 ng of dry conpound. (For pH 1.2, 0.1 N HC
Was us ecﬂ)iqﬂ?@ roblR@he OB EHA tidsat 140 RithIRBNW, twnéréd Rtishib Sefi@B B BymINANS intiha bissedce Mg/ L.
Each aqueespliktiéapdvansasie b€ o pevilershie@matund@Bmupm at room t enperature for 24
hour s t dozebll dwneshewgimatt & the fhays mpibgds. g epkinagpeatis Tghdimety/praipoprgry)-p-piiy %bf’d*t”}'?é final
pH of ed&ﬁo"é‘éﬂﬁ‘fﬂéy“(ﬁé}@e FrisEleSd B R BT Y B oA PO TS Py rdedtent | y
renoved RERTIPTTEER ﬁEQreééELn@?enVAn%lo%deL%etﬁaaa,laé Al o ccb 3051 o S6kee 501 L 01

was pre d@gn 1@) tree@@s@ WotalaspYalt]oTe RN atYA n@bnﬁ&i@ I\V[:!Kn‘gr Hanple 1G5 iMéntid@RBLE MBIt 0 a
tot al vodriBRveton db a bdicBRbii@R@Imedt 6 hy@ergbieakve gnieenth meimmay @hdts0 pmgdinl.. The

st ock sOdomprisiaoadvaisiraing @rsaig eprived brg odindreitompbupds olcieeraasent iaverian ¢ BrBANTAENIeYr ve from
5 to 250rciPgarel hqpEEEEnsa ol o Sfé’t“ﬁ‘ﬁ'ﬁﬁi“ﬂ%’“?ﬁ’@ﬂ%gtg‘%ﬁ ey iilyzed by
LT/ V. Fgﬁ?wd@a?éﬂmpgfndfﬂe ag%*& LY EAMPTEsT o dit F

sorder or an jnflammato erent volu S were 1nj ected
in tri pl Fr@ ra%@t%h & segtﬂ%n%ﬂm%thoﬁ W&'oﬂhrfgfa%ro@ﬂt\g MK B Gry WRE e

i nj ect ednn b Warﬁlblaggd idbiSsuch2a W, 18 Seey bielcd lrdihgneﬁl&/alklﬁ:ov@;lﬁes bdkenisefingtdsaid gaaidor at i on

range westectig@mbuad of acodpolngtosis imadio eanal yzed. [ 0367] The HPLC/ PDA syst em was

conpri sel@298rf 'raerfUWfIa?Paqﬁtb@Pf%%BVGS@ RIPVES AGPIYP° §ftt"<€ﬁﬁe§g%;r’%‘ Y g at uity

UPLC Sep%?rFea‘PI‘r?"‘b;j et eliPye R BT HRE™ R N2 otcc’)r ?eode Bf?ra

Det ect Or?o 9 t?% nu qugtlhla&n%&@al §M§JSI€JKL i AR R OGN AR hersfPahad bron of

t he anal Y&RpiiRSease fr&ﬁ/ SiSsbrBeRioNdVbhallaGu sy Eldtonadatinieret3. 0 X 50 mm 3 pin

parti cl ejo®og &he ih2idy als\éetars © )} pharmacitplgmmabiitonfontiettisetuanenflé yparerdionte disodeis usi ng

mobi | e plhase\snamvh(cm mews thefepewﬂ)ﬁ(ﬁfeﬁteaf“ﬂlﬂb’f%ﬂft |°6“9§E?Fed“ aépg 98"

i sopr opyfeistleesrarye e Berert %‘ﬂ“aé‘?’l'gca'ff 67°¢0D ggﬁ;@ Troatc,
?II?CF al co xtlo oy the theatine ofcancer such ng scé : i rea for a

acet oni t ec re ap&c% Sv%nrtpulogge cdioFbEihi K p&gea‘ stﬁﬂawg nla g’i’eral ogﬂrrotd cdHBer.

si I’lg| e i Wa% J&}Bod%n% <Sid Bﬂaﬂk&&e@t&al c&ﬂ)@élltlyﬁ i€ fof BSRIHME & a\ﬁﬂfcﬁncﬁr&&&&ﬂérﬁrﬁhf&fﬁjﬂve

nmoni t or i agrdbda@h /b&a lypatea Athe K2 @.gnusvriagk) reRerdsierprostiede.d . bamot prasthtictleerevgltyi on f or

nost conpdwhds on this system was about 1 0368 On t he Acgw t% System

chr omat 0§84 hTh%'"‘§@'ﬁ!€ﬁ'satelth‘° BPha‘f*ﬁ‘“é’”té?ﬁ%ﬂ ?3@0’\% c? rl""é?{ré Tsﬁ/g; d Gui ty
UPLC BEF m(;jl:\ con;;8 & era mgt:ggl?yiz ;?l% tes rsggun%fﬁl%‘%eéééﬁméll\tlg@ or a rrﬁzrc icallyl

conj unct [/p; tam%ﬁorg%@! L T bbb RS SinGTRR | & phases A (aqueous, 0. 1%
formc a@bdi] (Fré¥hvenidPhido ik BRYhardk@aRiGbpotiagioBhe(pByebidn Bidlaande ibBeniagro praopy |

al cohol mmmnao@tcomimbriséslaglerapelifvaly effattizd ampwrrpf # forresund ofited RiRdénhigyeTtien. @ g efiaimitsk-at | on
time, fofcalbieepargk el Prijdataicsn’ %ép@‘mﬁ‘ieﬁﬁ@t"ééccepwvt“e responses were measured
by monitoring the absorbance at 220 nm,and 254 nm The limt of detection
for nost conpounds on this systemwas about 1 p.g/nL. On the back end of
the Acquity Systemis a Z4-2000 single quadrupol e nass spectroneter
(Waters). Positive ESI was used for nmass identification of the parent
conpound. [0369] Data were acquired and processed using the Waters Enpower
software. Calibration was achieved by plotting the peak area rati os of
anal yte as a function of the nom nal concentrations of the standard
sanples. A calibration nodel was generated by |inear regression of the
calibration curve. The nodel was used to cal cul ate the concentrations in

P N N — o~ T



[0387] 1H NWVR spectra were recorded on a Varian instrunent operating at 400
MHz. 1H NWVR spectra were obtained as CDClI 3 solutions (reported in ppm,
using chloroformas the reference standard (7.25 ppn). O her N MR solvents
were used as needed. When peak nultiplicities are reported, the follow ng
abbrevi ations are used: s (singlet), d (doublet), t (triplet), m
(nultiplet), br (broadened), dd (doublet of doublets), dt (doublet of
triplets). Coupling constants, when given, are reported in Hertz (Hz).
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for 2 hours and extracted with Et 0OAc (3x). The conbi ned organic |ayers were
dried over MgSH, filtered, and concentrated under reduced pressure to give
587 ng (70% of the desired product that was used directly w thout further
purification. [0394] Step F. Preparation of
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|n fum ng H2SO4 (25 m_) at 0 vaas sIovay added KZCrZOZ (3 33g. 11.2 mmol)
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reaction mxture was warned to roomtenperature and stirred for 16 hours.
The whi twnics gimprites aemnagnt b ol corenoend ofgfeforesenidhventine. of § phirmegedicalieasceptehitcaliet oiited under
reduced ! 9@%@1?9"@"1"6‘ i’ﬁi‘ém?‘ﬁ‘é’f"(ff‘?j‘lff@e’?Pﬁ‘t"éf”l‘%ﬁ'” ”teﬁa‘t““‘ﬁ%{?e ?“Fq%g: r§%‘W’hcuum

distill a"c"idB‘?x “%iﬁn Qerﬁzzem AT g o W at 0. 14
mm Hg) Tig{ﬁ tky o m@ﬁﬁg lhtg&lagi arﬁ“ﬂ g@‘f/v le'JO g t t

th factor lnhlbntors cell cycle inhibitors, en-

2- (2- met yds: t?pb@&n@@beorﬁwﬁo“kylﬁlf@@faﬁb))ﬁa}n&mai @nti-hAm6&d4, bitglo@Res® fnhibitors, and anti-an-
N- net hyl gpggepi onohydr azi de (18. 789, 183.9 mmol ) and diethyl ketomnal onate
(56.1 nlv3136& arfvrmf)%p?on the @iFsa'éﬂ@”@i@@'d?ﬁw)'afﬁma‘éeutlcﬁfq“a%%s B HPYESeRASSt ark trap

mo e pres

for 4 ho £ T';?lls‘:l :é]\:grft‘gr%‘?(?rﬁn‘e:r(rgﬁ 1?1: m\o% foV\@h ltlgonr%re Iﬂ}o% m‘é%%&a; r ﬁt*r%%qypprr essure
to gl ve ératglg co 5 jtaf mcﬁyn a%“’ounk&@cogl um
chr onmat ogeaph yr a ﬂanQae/@u: K@d&@ﬁab@ §hlt5r sBIQte P&fErt MAEnalidd whﬁmnﬁ&)sraﬁyﬁlvhafsliﬁ e¢d 23 ¢
(499 of anfolrgs odt&tSdolhﬁudndpsralO evete,.or fr@dd:0 6| in Sthigptic@withFregqpi@tion thereny efftiveid Inlyifiting

4- hydr ox?bnqm%cet‘jwétmWHHQmQWBefPIO“GEaHP fispderapierenag: |TPFéﬂ'fB‘ES(f%iF‘W l'“&faé'a‘m“ To a

r ese tech e used’i m er

sol uti on mi é&%tlo th gr,npoun of the inventloﬁrBI this ¢ bfn ti)f?]wesp;(}ca%%a ermlntrﬁ 33?‘3 :bgd -ﬂlF (1 ITL)
at -78 Cfaoy)é] @g ﬁ‘atrﬁé) r'rgo[mgpoftg pr én inbryi Zfgaerabnormalc:ellsmoresensltlvetotreatment

met hy1- 2@ Fa@Qfopfar)éL %}%&Lroﬁ@%)/m hifEha thegrdwards J3Eh, cel®) AdBrdiRgMthig invletionilmler (elbtesTL) . The
resul ti nga Ribtdd itF &ningisy Bhodiel opliswee idchal tcOreatddt WitCragistidn @ich pomergdesfagministerifiy thour s at
-40 C. Themamedlet ot fie xtmasued siaspreperenehietor pliatmaceqiody Q&%f&@l‘ﬁf@“ OFKEI"a‘%EPﬁﬁPOfdl | ut ed

Wi "t U1 NG e e Ce\ﬁ@s’ew‘iﬁ“&&ﬁt@lﬁf YR TR The
conbi ned BEAAR™ RYBIE HEPE HESHEG W Th WAt er 95 filtered,

. rre
and CONCEALT Fhé eMM@rﬁpoﬂrﬁM@ﬂhePﬁe&r@e%@ﬁv&tgg&u@ e, GEbe Kl agrapadt.ct hat was
puri f i edaghys. it dxin®@, ig@henfich 8Sheaeob bifhoc i iro ma brage @iy cop iGN anesortd 20%

Et OAC i neehevaniesyartng! wifch @meis@5n apu(t6fle Ogpowfl oftiizereghaigivenied. P p et icfin407]
St e D: q:o?e@ saltq‘r sgﬁatﬁlpere@fto |sotoplcal|y -labeled derivative thereof, and an amount of one or more substances

4-chl or o ctqsi frall ?’Péf g_enﬁls :ar; @Fq& (? ati r%hfe twg?% g l m xt ur e
0317 ti-angiogedesi s such i h» Of} %yan?‘ﬂ\gallop%

of ethyl {eaﬁlas](b hi) 1?835 BO)di na@e lg}%gﬁltgrs a QirnQQMuﬁdhaﬁZth NemacukBs BOXY| at e

(1.850. Besd 1nm11 ndfbﬂéﬂnde% or(r&sunﬁhs) deWaBd Rt edmfiar k6u boxin snigbrs 88ude C. POCI 3

was r enpuREBRERY @lecokig teleealib, pmdec@surbeixamﬁhewms@theatrem@td'eprmemh'aibrswaﬂgs énc hed

WI t h i ceo WAPEISI72MHeo6RT %% BF ©8MA SR HBHH ¢ WPPYERP WX 380X (TP &Y 83?.? [eous

04 93 ¢} 9, 5291 8
(pH --6 Wg 87?3%*%%% § Rl gg%%m 325% Jasaicy ﬁé’@%ﬂ%@%ﬁ [ ayers.
vere dri hergiif ) ir en r ttle b e nce%rr F&ﬂnhm %ktﬁo@%ﬁl i £SSur e to
give t heno%EtM G @nibRL fne-alod fabre¥\as thpld fhbtfséi@ﬂelh%xb&?l/ﬂ{m Cand/6ehvp b leas A o@e bitkim
chr omat ogarajplagioprdiOfSes e xiavres VB3 3MPa, MI‘&P 4 pM2Q MVEY OAE-8 MV @xdied )MMFe  af f or d
1.72 g (869 M¥P-13.-he desired roduct [0408] Step E: Preparation of ethyl
4-(2-f1 u@? 4bq et HyP’t"Hﬁeﬂj Q’H’? ARFPREY RN dortey g’ét‘?ﬂ/ qerghe ‘y‘ "“63" 'Icﬁ'gjr opyri da

Qremna ein, un ess erwu’se ingica o) IS ind
zi ne-3-c ?31%?& E,% smL teg Mo %fiméﬁcie@&oeéi I B he
pr ocedur g)geselsk

fi; ti\anpr eﬁprelsw(;g h&fed osuhb‘-iln&'or&fehéj&ressuon of areceptor tyrosine
4-chl or Okln]3$e5(2)dbrf§3'érjfdyﬁlrg@ﬂt@édlé)ef dipdppralichie i@psgs ih @t dbrent3xcisrkpax ydiaton 8OO Ny,

2.17 rrrmd3))ansambrszhaf Aralilerpte by4ecerect tpdirte Wnasesnihlapyrienol B7Brofigpte b9 a@antariyp/freonn 40 9]
St ep F: trva@q gﬁ (%Pemgn and malignant cells of other proliferative diseases in which aberrant serine/theroine

& (2110 i BETHUL L Lo RRe DY LA DRkl DL XSS QN dind wefll WBT Yy 1- 6- 0
X0-1, 6- T %%%&f A éﬁ%ﬁor%&@@%mh fterrh &)he%fr% oh&)na&ﬁp}mmdim.sgwpar ed in
78% yi el dc&nauostm@&% Yménkress PeORedUnes ot itz rdfdns (X! teatidg 4 skeps | and
J) usi ngis edfifeg immediately above.

4- ( 2-f 1 U@L 4h¢ W%VP?‘WP BOPT Fetrif CARSPPNE 10590 B P YREn !Ldeee“ﬂj%dp"ffa@"rﬂ?“ﬁyﬂropyrl da
2i ne- 3- cHTHHY ool ST 212 B o o

005 R S e A e oot 0
(M1) e%@ﬁ&s&ﬁj}w ﬂ:b'thblma{e‘]:@@mmm OCGD\?PI@D e mémidd) pérﬂzdarly Mrd)w the tharhdal 1é dahg tobkl) , 6. 87
(t, 1H), prausBBed(tt haviddhhe, dis@sekOndltich, butBkd)not y8 baed didngse2blpavin@it; diqtiuibting an@edjnhibithg 74 (s,
3H) . [ 04193iseFh eonfilgh:latsior Heyiatng ip ematiso e prepared by the procedure as
described in Exanple 1 (step 1) using 2gtohyl 4-(2-

fl uoro-4-(nethylthio)phenyl am no)-1, 5-di net hyl- 6- oxo- 1, 6-di hydr opyri dazi ne-
3-carboxyl ate and the appropriate hydroxyl am ne. Reference Exanple 4
[0411] O

N- ( Cycl opropyl nmet hoxy) - 4- (2-f 1l uor o- 4- (et hyl t hi o) phenyl am no) - 1, 5- di net hy1-
6- oxo- 1, 6-di hydr opyri dazi ne- 3-carboxam de [0412] M5 APC | (-)mz 391
(N1-1) detected; 1H NWR (400 MHz, CD30D) 87.09 (dd, 1H), 7.03 (dd, 1H),
6.86 (t, 1H, 3.78 (s, 3H), 3.71 (d, 2H), 2.47 (s, 3H), 1.75 (s, 3H) 1.16
(m 1H), 0.58 (m 2H), 0.31 (m 2H). Reference Exanple 5 [0413]
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[0420] Step C. Preparation of
4-(2-fluoro-4-iodophenyl am no) -1, 5-di net hyl- 6- oxo- 1, 6-di hydr opyri dazi ne-3-c
arboxylic acid: To a suspensi on of
4-chl oro-1, 5-di net hy1- 6- oxo- 1, 6- di hydr opyri dazi ne- 3- car boxylic acid (200
ng, 0.99 mmol) and 2-fluoro-4-iodoaniline (478 ng, 1.97 nmmol) in THE (6.5
m) at -78 C was slowy added a solution of LiHVDS (3.00 nL, 3.00 nmol, 1 M
solution in THF). After conplete addition, the resulting m xture was slowy
war med t@32ejo omardectypera@brupe@d e pstsqmr"werdonfooﬂ ph4rma@uiicaly acTEnigbley seiber¢obfer he xt ur e
was quen‘b%@gi:éweﬁwefﬁ(w“ tgl?ewgf“jﬁg‘m g o "‘a‘f‘ '"E)Udﬁlg h‘\ﬂ)&’fsrfb' “‘t”EP"’ffS’ Hgted in
i S

tenper at ?jvfen bnt }?"e&ls ggj:!gépa rgngc;?:utlcgal % argﬁ gat comp se tfi res aj;n eFﬁ?llﬁf ?(,?I’ ed,
washed hBr ach@ brodréd re f, e!stdulruﬁ h nb\MorE a8h m@({edma'h; ngy
(38% ofacgeﬁa@o hﬂb,&dm@r oduct [0421] Step D Preparati on of

4- (2-f | uo326r- Fe brad@maemydaamcaw)npdkknc(@acwm oxyeethbpdixgn) of his Bvediorye thrgrbut€liox o- 1, 6- d
i hydr Opyqrprd;alzlqacpfeuygﬁeetaq; mmqaf-pg@vpouw)of gle grepg @yﬁglfoopf a@parmaceutlcally acceptable salt, or

4- (2-f 1 Bk BreHEYs "ib dd'i"”?‘) EAYILBIEREY 4 ﬁ'f't @; zi ne-3-c¢

orboun (AL gl e B T e v
Modlanié vergﬁeludg arz:bnd’HTQle)ent@-Elsdéx@iQnﬂwgdﬂ %Waﬁi bH'aﬁlgs Irh&ctérﬁsdddi ting

m xt ur € MBiGhgS bgents, Bstkorficdihd dbsdpptibhOidipying a@nt, 2wddiemysl ostyizeatith plopoteiyrd tecox stbraped ne (21

my, 0. 2Qemwiirs) blrazmmagmwmek@mr@a@ntm_a'ts @reszezatw')emampeaweﬁhatceat'fqﬁ a@nthaoteia) at ed

csier atsLuHOeIL e per AR e, SN IR on

m xt ure g AL %ﬂglé’@i b Kuﬁﬂeﬁﬁgve@& B B R SAE L A, AGH EOHSNHAC

brine, Sl@édlelro is %H@a@d@mt 0(02%3 presa:ﬂnﬁl\/ehlf)rl RQise il HEthdMpElA dopokiyLhd Was

separ at eﬁepardlbhsedcoﬁ)éh&zrate&/gaﬁlémenfady bétieri@tdiensiteh a0 ACiaaporaddeth thenderosifoeschue ed

pressur epergratgpswedescnbed herein.

4-(2-f1 ufe%L zI hg @m Ihamemﬁ may bS'"dlf‘Yf’éf: ‘ffggsOfakis IR /g fﬂ xy) -1,

6-di hyar gigr Ty ?% ke ot b Dt DR o)

purifi Ca,t,rla%n l%e@m&)&m rM@ﬁqu:@E%@@r@Qd tr:;tlhlﬁ)y ramstrad(tbr &anﬁueayl ously

descri be&*mél;ﬂilv Btk ror fbr phrerte@{DaddhihisttSon (g extarkide o€ & dikGhe aqueous or oily solution for intravenous,

4- ( 2- f | ueroedkoisodioyzmesayd euvpgroys-abuposthnrfe teaty BosBio)oheuder(pR2 - OGWHOFIWSO'XW@Moxy) 1,6

- di hydr og%?e%a?g@m géegﬁwigwﬂéw L Ef]eg'l‘gd"awg@ggﬁﬁuﬁe e"‘s dlue? (-)
mz 461 10 TR EPORRE E o s g qe e 44( d,
1H) 6.6 ?ariz rr:%éz)gacud mrga mn £§as srélicrﬁ 1Iub ati é"ag S su s magﬁm st a$ate 3H) .

[0422] Tharid-ahé-ew pn,gen@@mam adBWIQr fh @ PRV Gbdiatd, AR afifoR@EE WicR S agtSrbic

previ ousicy. Tdes imulied raybe kcermp brgoafed émremdlf@han@ntﬁ)athnsmdmg sibbpguegiprrieor | at e
ani | i nesof &mectiteyndredisoiMitininheestrontgstisebirpg. 4r [ ﬂpm@’g Stabd“yﬁi‘df?a‘?pp?i@bcﬁdteé@f 8 step
”?‘y be rggz%ﬁop\@amnagzﬂggfé gﬁ?ep nrtzﬁgeé?g ?igﬁ%mhar I lé"t as Csox clw% ac&%t%grecﬁ &asnn%g d
literatu hﬁ%&g dient gﬁjx%p@ﬁglgu %Eﬂa %al {%f’gi lin, o gelatm ules in

(R - N-( 2 RRIRIORRX Wik wrerlodaniol 46¥20p t@d@ﬂmaw abhaa) - 1, 5. di et hyl -
oxo- 1, 6- [d32|7l]yd¥q®pt}él§ds nmne&ﬂﬂaﬂa{nmeamed@ecﬁu@aﬂuﬁly piSerdPin together witiadngor 4894 (M 1)
det ect edsusrbidinplRdRntf, 460 as\plium 0@@3@@)*!)/@"%565@elvy&d'U'OSE HdeOXVPFOM"G(hﬂCG"“PF‘}) sodigm 63 (t :

4. 0?9 polg_ I+ pythd - 90 trag%gth an Lﬁw dlS g or et ﬁ"i leci m
Yﬁ (J itle tly acids (Tor ex md e’thylene stearzie r cond néattotjr; pronc S
ty e

Ref er ence a”E F
h,at|c Icohols, for example heptadecae Ieneoxycetanol or condensation products .
4- (2 Fl u QEt e edx@ BXLANI Y froira W&Wa rhaxit sUdi 7B BV dinyRneX Bitolhn oémlddtd’])/dr opyri

dazi ne- 3oreadana Bﬂ)dﬂ&s of dtHidn2 6ide Mib pAR(Skterf dejived f@mBattyhdds afdvbxig anthetidecbeghmpid H NIVR
(400 M—lzpoly@@&@@ b@if myRoldaddThe dduhous Sispdafiofsdnay digd)conta@r ofBor (npre pregefjvatived | (P9 afs, 3H),
3.75 (s, “OHEetemren genzog ni-ORSPIEPSPRE &S ERCR| CelorIgPIp G419 png agghis, andor sweet

N ( Q/C| Oggh f%? t?@‘g@nsmﬂg}me Sa f?rer:mjter ESIP : e) g&h@ ﬂé’eo‘%ﬁ‘ J% ge{‘labléou éuEF%E Q’Xc'hls 6- oxo- 1,
6- di hydr Pofde! o én@gﬂ' &é&t et R Qal tiq Q Thgoﬂ subp@dsibns llaish Mntdi
det ect ed; thiddshi M ax, k3B (8Zety5ﬂco Kol Eyeetkiilly agefts 44h 4sChosekEloyt aﬁwﬁz (t,
1H), 3. 7%d ﬂ@qrm&}d}eqts n&y Fe(}adc(edto pR¥{e a pdiatapB ofirepBafn; Thdse tdpgsitions mayp pre@vETdy ( (), 2 H) ,
0. 30 ( q, thoyition Riesh antierrier sk Pré'ct A [ 0429] . )
IPEL 5 A Ui i pe si y jhe i
g I(‘]4 Br O‘té?era Ecr:jntmﬁbi d)éb\:ﬁjé s%‘dlen tage8 er with Q)?fp ?gP;pw l§§;’§§}? peri‘dlo% ﬁ:ﬂ ﬁé’ﬁ OXO_ 1’ 6-
Iny dro p& gels %gta ggents and suspendnng agents are exemplified by those already mentloned
bove Additional excnp:ents such as sweetening, flavoring and coloring agents, may also be present.
[0330] The pharmaceutical compositions of the invention may also be in the form of oil-in-water emuisions. The oily
phase may be a vegetable oil, such as olive oil or arachis oil, or a mineral oil, such as for example liquid paraffin or a
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[0430] Step A: Preparation of diethyl 2-(2-nethyl hydrazono)mal onate: To a
sol ution of diethyl ketomalonate (95 g, 546 mmol) in EtOH (600 nL) (2 L
3-neck flask equi pped with thernocouple, N2 |line, condenser and mechani cal
stirrer) was added MeNHNH2 (32 nmL, 600 mml) in one portion at room
tenperature. The reaction mxture was warned to 60 "C (internal
tenperature, heated by a heating mantle) and stirred for 6 hours. The
reaction m xture was cooled to roomtenperature and stirred overnight. The
reactlonmnwwﬁmweﬂmsstUﬂweh@mame@n@m@ewemedﬂeewmpweeemwes%6m jupecatihe crude
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concentrated under reduced pressure to give the crude product that was
triturated with ether and dried under >t educed pressure to afford additi onal
9.56 g (249% of the desired product. A total of 21.29 g (55% of the
desired product was obtained. [0434] Step E: Preparation of
4- (4- br ono- 2-f | uor ophenyl am nut eso) - 1, 5-di net hy1- 6- oxo-1
, 6-cl i hydropyridazi ne-3- carboxylic acid: To a solution of
4-brono-2-fluoroaniline (22.6 g, 116 mol) in THF (165 nL) at -78 C was
slowy added a solution of LiHVDS (174 m., 174 nmol, 1 Msolution in THF).
The resulting mxture was stirred for 1 hour at -78 C. To this m xture was
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2- (4-Brono- 2-fl uorophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hy1l- 6- oxo- 1, 6-
di hydr opyri di ne- 3- car boxani de [04471 Step A Preparation of

2- (4- brono- 2-fl uor ophenyl am no) - 1, 5- di met hy1- 6- oxo- N- (2- (vi nyl oxy) et hoxy) -1
, 6-di hydr opyri di ne- 3-carboxam de: To a solution of nethyl

2- (4-brono- 2-fl uorophenyl am no) - 1, 5- di net hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3-ca
rboxylate (0.060 g, 0.16 rrm)l) in THF (2nL) was added
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i hydr OPY fob43] ﬁ%'&mmod@ p[e%m;ntlogtaﬁpﬁaanlf) df waﬁsaﬁelawﬂtlcaﬁents for use in warm-
2-(2-f1 undsoeedzaan.mmira@hegnryalnamm)asausamdrhemtehys]reefﬁweomwb:(@eeﬁfwsmwrirﬁxw;emhoxy) -1,6
- di hydr ogrynaefdlaﬂﬂla@a@mdgm@amdﬁfer useTmthadeYﬁd?Pmni %WW@P"’WEW%? pnd in the search for new
242-11 uoP*@’f”&@I%ﬁ di hydropyr| di ne-3-carb

f contamm eri or ment of
oxyl at e d 4 ? %!ods (! L% agkﬁg,t )‘d g éadﬂ omprising a compound
Lo e e el LA o el i o oo g
cool ed t @®itine dn@indr.irhdMrbiPackdgSifdedt ismmlagéfesalhsyhc).camUd@na(Mmo&aedmkqmnﬂzcﬁnbacml ) (1 M

sol ut i onofitarajieeix anes), thwastan ddedtiod ptop ik Bekatiolh) esageeiestd. vinisfaldnuredraipgssiongar ned t o
room t enpelontaings, consproiegrthesipd ¢f pich ferprgitic Rrefupl- RYiiPRRsCor S et P SIFMRP PR e was
guenched by the addition of 1 M HCl anq gartitioned between Et OAc and
saturated NaCl. The |ayers were 0 45 ‘Separated and the organic |ayer was
dried (Na2804) and concentrated under reduced pressure to yield a crude
yell ow solid that was used without purification in the next step. [0454]
Step B: Preparation of

2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6- oxo- 16- di
hydr opyri di ne- 3- car boxam de: To a solution of crude

2- (2-fluoro-4-iodophenyl am no) - 1, 5-di met hyl- 6- oxo- N- ( 2- (vi nyl oxy)

et hoxy) - 1, 6-di hydropyri di ne- 3-carboxam de (0.585 g, 1.20 mmol ) in ethanol



Exanpl e 16A Preparation of Form 1,

2- (2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- oxo-1, 6-d
i hydr oPyri di ne3-carboxam de [0455] O [0456] Step 1. Preparation of

2- (2- Fl uor o- 4-i odo- phenyl am no) - 1, 5- di et hy1- 6- oxo- 1, 6- di hdr opyri di ne- 3-car
boxylic acid nmethyl ester: To a stirred solution of 2-fluoro-4-iodoaniline
(182 g, 0.77 moll in THF (5.25 L) at -45° C under nitrogen was added 1M
l'ithiumbisftrinethylsilyOam de solution in hexanes (1260 g), over 28
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m Xt ur e syas plefeedmgalylioned to warmto 22 C and the | ower aqueous phase (2.25

L) was separated and di scarded. The organi c phase was washed with sodi um

chl ori dePieefietAseH® (15% wi w, 1100 i) and the vol ume was reduced to

appr OXi nB%S@]I yfh bllZ\? ngLa %%s Cg’ll b§L e!i Joﬂﬁ%ésggthggﬁegso?-tﬁe Jom&tnd§8kh¥9r@stent§1ten@m MERT

pr essur e hikis9- exane was added he m xture over 2.5 hours with

the tenperature held at apprOX| mat el y 58 C. After a further 1 hour at this

terrperatﬁnaeplehe m xture was cooled to 20 "C, held for 1 hour and then

cooled to 0 C and held at this tenperature overnight. A further quantity

of iso-h Ya\as added and the mixture was held for 1 hour, then

nore iso Hﬁ a"ﬂe,eac(vvﬁypg thmec)mpm& oamgﬁgsentﬁf/éw@)r\ néy%e%t@klﬁv&isby ab rofbwingprbB@reshi-ur ry was
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dri ed i nmatagLsimeGV, Srenad 1980285.1965- S@(p)d”m: avityf IMEXT is assessed bymeasunng the incorporation of
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Step 3: Preparation of Form 2,
2-(2-fluoro-4-iodophenyl am no) N-(2- hy”&roxyet hoxy) - 1, 5-di net hy1- 6- oxo-1, 6-
di hydr opyri di ne- 3-car boxam de: To a stirred sol ution of
2- (2-fluoro-4-iodophenyl am no) -1, 5-di net hyl- 6- oxo- 1, 6-di hydr opyri di ne- 3-car
boxylic acid (2-vinyloxyethoxy)-amde (170 g, 0.35 nol), under nitrogen, in
THF (850 M) was added 2M HCI (318 ml), over 15 mnutes at 17-22 C. After 1
hour the reaction was conplete (as indicated by HPLC) and a solution of 2M
sodi um hydroxi de (318 nL) was added, over 10 m nutes, keeping the
temperature at appr OXI mat el y 22 C. The pH of the m xture was appr oxi mately

Y~ o~ »




Differential Scanning Calorinetry [0465] Differential Scanning Calorinetry
(DSC) anal ysis was conducted on

2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- oxo-1, 6-d
i hydropyri di ne-3-carboxam de Forns 1 and 2 using a Mettler DSC820e. Sanpl es
of typically less than 5 rag of material contained in a 40 4 al um num pan
fitted wwth a pierced Iid was heated over the tenperature range 25 "Cto
325 C at a constant heating rate of 10 C per m nute. A purge gas using

Ni t r 0genATRaSshetd tsing b T@nte MOGH IH Betvesto Pla@O@e aidweite sir-dyipriun toedding B4663! of Faekard esul t s

i ndi cat eMigrgpgitt aneqdrﬁatfs are counted using a Packard TopCount.

2-(2-fl uor o- 4 i odophenyl ami no) - N- (2- hydr oxyet hoxy) - 1, 5- di et hyl - 6- oxo- 1, 6-
di hydrop)fral Bf Be- 3- car boxani de’ shows a | arge, sharp endothermw th an onset
t enper at gdi@ar Bk« &Mos%hon@n&lu&a)t(@stml ting (Figure 15), whereas Form 2,

2- (2-fl uoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di et hy1- 6- oxo- 1, 6-d
i hydr opyo3e] rThdMEt‘eUZinf@atrntv@R@!m o tne mouadslobth jevendvanep b@ﬁ@ﬁ‘t"?ft—:‘ﬁ?ﬁ%‘%ﬁg An onset
t enper at firgelgpr axayinoiten ?fr':orma ﬁg;”t‘;[‘f’ﬁélfoz}@l:ﬁbC°W?§"dr?elt a

atl
| ar ge exgago | Pljﬂ rzjltlza thz r:l:f:S:A g(ﬁn@%er cﬂ‘roqg\ Ver]’T RPkA 16\M slu;Lplepgﬁed

under st oR /hf@tgl bgvh@segms(ﬁﬁs wad BlAt&iin %ﬁﬂlﬁlafemb(&ﬁluﬁm@l aNBkIdweSo &tbeh tohez RRC  may
vary sli ghtta& PpmbokRE WO BenFBENAL A énat concan@ibrre 1% DIosTeAilEL Hhodhells @eramstedeth PB8 f r om

one s arrpzime f>temm a6 folraldehydeicPBs for taTenutpa Mhieves fylseyeddnl weshies MRRS/ORE THe XXM & r ued as

absol u per | 10(1/:7M mlnutes Cells were blocked in Odyssey blocking buffer (LI-COR Biosciences) for
(9)-(4- b@.éi i) Q:c %ﬁ% iégii;'ﬁ ‘Li'ni‘i‘i‘{z R TIBRN hera S i pag - 6- 0x0- 1
, 6- di y 6QPYrﬁdn Hdbem ceﬂsc\@er'eh%@@ I&ipsee%n rlyetatihfyjles {goat anti-rabbit 1gG-

2- (4-br omyeaooféou&ﬁmhedaydn&mumae&e@ﬂahr saetmyeaumaar@mfoianadcdupr’raydmcq@lysmerel| ne- 3-ca
r boxyl at BenmasheCOManeyZedior fifomescence at both wavelengths using the Odyssey Infrared Imaging System (LI-COR
(S) - 2- ( 4BigsFiemes) Phoprhendted SRETSPR &AS AT 2922 EREY P2 but yI di met hyl si | yl oxy) pr opox
y)-1,5- dkmet hXI - 6- 0xo0- 1, 6-di hydr opyri di ne- 3-car boxam de foll ow ng the
procedure “UBEEribed in St ep A of Exanple 14. [0469] Step B: To a solution
of Agueous Solubility Assay
(S)-2-(4-brono-2-fl uorophenyl am no)-N-(2-(tert-butyl di net hyI SI I yI oxy) pr opox
y) -1, 5- @p&FRtThytherGadyrpic 1quezumowwr%w PiucHs es-patat 1 e e %0. 0682
mml) i nCmtalhpxﬁzofcaethm wn& tFrge Iamnﬂe‘wtm\(’cv @gg)fﬁcpusB eachco(r]\ The

test roximat ound was wei into make th ions.
reaction, o%i;ﬁ \Aa a N&) \K/(éﬁ o%gvetglnlgl g*a:QMa faquidus ﬂr@&mstﬁm@&“ﬂﬂo betdda.r €act i on
m xture W] o éd&h% eWs Likikn QA&L%@eH\BSJ’f(&%O\MMpﬂaﬁ&B bHo &bl at da ka8 pHf &) |,
sat ur at eshiddadd 5 fgloxJry cotlor@idFdr NaRSQM) HClardiseio W@emerrcatceﬂaﬂqnd‘eior triscegiaae eed
pr essur ethusPunghrk-iEedreiuems innofi vas henswilad AdSCopir et toepeaphip zg fou ﬁ‘@q“aﬁe
chl or i defmedy sptetion mgsvr radenfee! 1 PoB (BB U YESTIEG Y BH(E PEFg Yy el | ow
sol i d. I\/ﬁ @j ﬁi;i repa 3e§fofi\zghcorﬁ{our9@$$s§&vﬂu2;o (ﬁ%@@nd n;lk!_!a t%lu(‘négq MHz,
CD30D) 6 m @ras ®nc trﬁ Opgjikﬂ) The ZtecZéBlu i was sen cﬁl&(dtto,creatk'g c;ahbatt1086( m
3. 7urke lam dibBap v@eb8( M 1H) 3. 40(s, 3H), 2.12 (s, 31-1), 1.10 (d, 3H).
npl e [©86] (Bk7O¢s and spdb;ctatq ere immediately ana|yzed by LC/UV. For each of the aqueous samples two different

2(4 br orrmiuzesrweﬁmea a'arFrPr a;ofﬁ'e%ffﬁ 1o e WIEMER B B RO i di ne- 3

i I|b tion e we dn ute a
scar boxy %ﬁ }n '& compr%sgoao‘% a% @e 29 5 S ’hS’(i System (Waters) or an Ac uity UPLC
St

2-chl or RediR 2 LQS@'P thaMdjarﬁ@EWIfele br M@ ateds) CRANROM M@ yeem, Met hyl
5- bronog tlaej,ra,hleseaaramtohbelanﬁﬁe&mmrhv@udmghydc OpB/Ad Cdé daemi33.¢:e0 beydymatr@lewas
convert eelzet noxmybt lin conjunction with gradient conditions using mobile phases A (aqueous, 0.01% heptafluorobutyric

2- chl or oadBL(gfEAY 110 oprppYt PISPHE a@i’)@do 9 "/‘G*Fﬂi\ dr"df Y @Fhd in3eseiFiBlo t’ﬁ't"%f’ e,

clad 9 & ibration tm inj t oNsSes easur monitoring
descri beq i sorl:aatr‘le;&eu[5 220 r??rt\r ;% T eh?ﬁ &rﬁo {c zfisr!)%t ')
yl el d t hﬁ)3£f (I) tt% C(Bilfy% cht@rﬁat&‘bra}{ Wloﬁ&)ﬁggn@l \lvag gchr@@ dsl g an Qﬂ@a]’LC tz@p B
Met h y C18 column (2.1 x 50 mm, 1.7 pm particle size, Waters) in conjunction with gradient conditions using mobile phases A

2- ( 4- br ormuedusfo 1esadraiplRI). aniserepy Heord!)layd B-(1.4 %1t dngy 1 iGpopypicdhor adétdriyredr- Opyr i di ne-

3-car box [aapretrme ingladitgyd-equilibration time, for a single injection was 3 minutes. Analyte responses were measured

2-chl oro? )5"1(@{ thefbhe acm”%w Ichwtyii'S emis a@ %mf:;gem%ole mass lé)@ég&t ;,:Si‘las

el L(.')
converte osttl e sed for mass identification of the parent compound.

2- (4- bropmRee?- b Mfe@&b%@%harﬂae& sing Il EdpdiBitshivdre. GalB%@n dasBen@icAy ooy r i di ne-
3- car boxyik pdaar@Satich@ S ihtdde 6l fubction Sittr@ponnaBbncEnxainn bighe $BhdarlABmEES| A liblptioningdel383, 385
(M, Br patdemrae) bydiedeaedrasthn oflthd chivRio( 406 TMHpode! EfCHT Jo calglathe Cagentplignsingl 76 (g,
1H), 7.32 (d, 1H), 7.18 (d, 1H), 6.59 (t, 1H), 3.86 (s, 3H), 3.28 (s,
31-1), 2.56 (q, 2H), 1.22 (t, 3H). Exafple 19 [0473] O

2- (4-Brono- 2-fl uor ophenyl am no) - 5- et hyl - N- ( 2- hydr oxyet hoxy) - 1- net hy1- 6- oxo-
1, 6-di hydropyri di ne- 3-car boxam de [0474] Met hyl ‘

2- (4-brono- 2-fl uor ophenyl am no) - 5- et hyl- 1- net hyl- 6- oxo- 1, 6- di hydr opyri di ne-
3-carboxyl ate was coupl ed and deprotected as described in Exanple 14 to
yield the desired product as a yellow solid. M5 APCI (+) mz 428, 430 (M,
Br pattern) detected; 1H NVWR (400 MHz, DVBO-d6) 811.51 (hr s, 1H), 9.54 (br
s, 1H), 7.57 (d, 11-1), 7.47 (s, 11-1), 7.25(d, 1H, 6,69 (t, 1H), 4.67 (br



Exanple 21 [0477] O

2- (4-brono- 2-fl uorophenyl am no) - 5- chl or o- N- ( 2- hydr oxyet hoxy) - 1- net hyl - 6- oxo
-1, 6-di hydropyri di ne- 3-carboxam de [0478] Methyl

2- (4- brono- 2-f | uor ophenyl am no) - 5- chl or o- 1- et hy1- 6- oxo- 1, 6- di hydr opyri di ne
- 3-carboxyl ate was coupl ed and deprotected as described in Exanple 14 to
yield the desired product as a pale yellow solid. M5 APCI (+) m x 434, 436,
438 (M+, Cl. Br pattern) detected; 1H N MR (400 MHz, DWVSO d6) 611.56 (hr s,
1H), 9. 751ue(obsrsarsp!esll—l) 7.91 (s, 1H) 7. 57(d 1H), 7. 26 d, 1H), 6.89(t, 1H),
4.68 br[03}570] ﬂq)oughgxe m‘(a?ﬂoglg opengsg@i of F mgg C%I vary piih str %‘ﬁkﬁr%aﬁz [0479]
NCSME Maefx d in general the activity and/or olubility possessed by th compounds may bé demoristrated a ollowing

5- cyano- [C'.?P%ﬂrif L“@,?jéii%,mp,p hyl t hi o) phenyl am no) - 1- et hyl - 6- oxo- 1, 6- di hydr opy
ridi ne- psayr h@g(weaiyae 3sE480), <550 BN foPéxamilee i@tk OfirthefexdiPik o inm.

2- (2- T | U376} drest refcdipéstiln iy Péveionekaante FAO M. Esmmhhyka“@eéﬂﬁcw‘l 6- di hydr opyri di ne- 3

- car bo% 7r;§ar<?«ﬁmpo?wsafwmwgﬁféu onfﬂg& prepar ed from fﬁ s
2-chl ord e ey (vidd rg gy @ d 2-
f1 uor o- 4% S}emgrf 57% i ,W%nam nerefaﬁ &% Sanﬂhrexag : under N2 was added

l'ithium 3731( tTedt ﬁm&rﬂwes By IO, 2 @leof ckardfle SBInMEdn@N | N hexanes) dropwi se. The
react i on[oIveX tTes &: wasssa:ild:¢€id rif.or one hour at -78 C. Met hyl

2- (2- f | uigyser @gm_h_yﬂﬁﬂmm!)_
pheny! anfifo) -T2 ffEEY aﬁ% 0 sps hsaf r‘g;amﬁfpg)?‘iﬂf He2nd 2:3r B 7mat €° Whst hen added
dr opwi se"a§ 4 S'sol(Ce Ssaﬁ) caction mixture was stirred for one
hour at gxA®GLesThe reacti on mxture was quenched by the addition of H20 and
the pH was adjusted to pH 7 with saturated NHACI and then diluted with
Et OAc. Tias3lorigadei le ihsgyjethe 'vva’gors@?afdb\aﬁgeada"ahﬁaf%mﬁ?éd*%v?fh* '%‘at’ft}r"%s@dd NAC
i ed (oA S CON e T SO O S LSS LRI GR T on oy
flash COL%} ST SRTSAABhY TGRS et ol dREERG. dsai e s AViroh h
desired Ry @ bledesstu ed S Bifida 1onJD AR 1&hds® 8kingdfin tﬁﬁn 4., by appropriately protecting

5- br ono- Bter(eangfg}obt@rb(])utﬂzwblaﬁérElytlablehéa@e)wﬁheﬂrylh @@ ertien meﬁehgs&rmér owo-vlm&ingdi hydr opy
r i di ne- 3rodias Myoifsplicas @ reacliay cepdi@b. ﬁ[tqrr@tneimf)thqq@pqqo}np disclosed herein or known in the art will be
2-(2-fl u@@@”zadé(sﬁ@t“ﬁ p‘t“?ﬁ"%%?‘ﬁ%’ﬁ?‘é’?ﬂﬁﬁ OUTS%’FH 1°%- ox0- 1. 6-di hydropyri di ne- 3

] mﬁ;gr S esn

-car boxy ogfz %dgsrﬁ- Sw ﬁ;'i' ﬁ pféamres o stirred
at room L&UD tsw%&ﬁfgts rm&p atm:amﬂgg&ﬁie@ - Hw rn kldlﬁﬁttylflﬁ'r@atn%d sodi um
bisulfit @MF)TJ‘\:ﬁ!orBrﬁaﬁﬁﬁel tOendYHiokhrid B 1\aa$uodbtdwaué\&da p\M:rfashd Hﬂﬂld&iﬂd spéasebibdtiegmed

bet ween kbOAokeleet hyl ether and saturated Naa. The Iayers wer e se arat ed
and the @& bdh%mWHVé%ﬂm@§aW@éﬁﬁPﬁéﬁ@&mMP¢ha%PU%EG f“”%ﬂé“@%ﬁﬁ’ ﬂ organic
| ayers V\g 't fortl é g]}?ﬁg?@ﬁ&é;rjg‘ yﬁ‘g"@sév%;@'ftj‘] %&d assw r?élgv{‘sov %e% @ie % § ﬂfb%e"
Puri fi calf @t o] dnBSH ooy b ke h D150 L EH M Hﬁéflw X%%f&m) RlihgdShidbdAC,
15:1) ga&%mﬂ@% é’ ilica SepPak cartridge (Waters).
5- bronD @mﬁﬂﬂﬂhueswmdwéme®hyhmhV@%phenyhaﬁMWQyMEWWBfmyMR@mowombm@wdlhydropy
ri di ne- 3a3(§@f3|b@yg sgte@rte gl inghier or@astmttfeﬁ [e standard (7.25 ppm). Other NMR solvents were

e ng n o i viatjon s (sing (doubjet),
I’5I glyn 603‘(%;' %?25 ‘;%ijif)\gtfbr 1o denedggj d(’iao‘ljble@ ﬂ@ éﬁg ﬁgﬁ ﬁtﬁf tn%le Lﬁ njg cognstg%sgwr?gn g@er&i1 ! hydr opy
5- br ono- % % | 'uor o- ﬂ (nethylthlo)phenylanlno) 1- net hyl- 6- oxo- 1, 6- di hydr opy
ri di ne- 3refeatdmanypleat e (0. 020 g, 0.050 nmol),
tris(di benzylideneacetone)-dipalladiun{0) (0.046 g, 0.050 mmol),
1, 1' - bi sfP#bhenyl phosphi ne) -ferrocene (0.055 9, 0.100 mml) and Zn(CN) 2
(0.006g. 0.055 mmol ) was heated at 120' C for 2 hours. The reaction m xture
was diluted with Et0Ac and H20 and:{he | ayers separated. The EtOAc | ayer
was washed with saturated NHfC: 20 rared NaCl , dried (Na2504) and
concentrated under reduced pressur dag k yellom/gunl Purification by
flash col unm chromat ography (nethylfnd ch de/ Et OAc, 10:1) gave 0.005 g
(29% pure desired product as a yel soI d.sB APC | (-)mz 346 (M 1)
detected; 1H NWR (400 MHz, CDClI3) 61@.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). [0483] The foll ow ng
conmpounds were prepared by the procedures as previously described in the
above Exanpl es unl ess otherw se indicated. Exanple 23-A [0484]
(S) - 2- (4- br onp- 2- f | uor ophenyl ani no) - N-2- hydr oxyPr oPoxy) - 1
- met hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3-car boxam de [0485] Step A: Preparation
of 2-Chl or o- 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxyl i ¢ aci d:
2- Chl or 0- 6- oxo- 1, 6-di hydr opyri di ne- 3-carboxylic acid was prepared from
di chl oro- nlcotlnlc acid (3.009, 15.6 mml, Aldrich) according to the
procedure described in US Patent No. 3, 682 932 (1972) to yield 1.31 g (48@@
of the desired product. [0486] Step B: Preparation of nethyl
2- chl or o- 1- met hyl- 6- oxo- 1, 6- di hydr opyri di ne- 3-carboxyl ate: To a sol ution of
2- chloro-6-oxo-1,6-dihydropyridine-3 carboxyllc acid (0 644 g, 3.71 mol)

4 PN = s e — o~




[0491] MS ESI (+) miz 388 (M+l) pattern detected; 1H NVR (400 MHz, CDCI 3)
810.8 (s, 1H), 7.47 (d, 2H), 7.39 (d, 1H), 6.54 (t, 1H), 6.26 (d, 1H), 5.59
(br s, 2H), 3:24 (s, 3H). Exanple 23-C [0492] O

N- et hoxy- 2- (2-fl uor o- 4-i odophenyl am no) - 1- net hyl - 6- oxo- 1, 6- di hydr opyri cli ne
-3-carboxam de [0493] Ms ESI (+)rn/z 432 (M1l) pattern detected; 1H NWR
(400 MHz, DMsO-c16) 811.4 (br s, 1H), 9.83 (br s, 1H), 7.66 (dd, 1H), 7.58
(d, 1H), 7.43 (d, 1H), 6.65 (t, 1H), 6.18 (d, 1H), 3.70 (g, 2H), 3.21 (s,
3H), 1. 18Ftugro-Blrjethy!t la@in@-B-(DyfirOidiy)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

2- (241 uor 0-4- i odohenyl am no) - N- ( 2- hydroxyet hoxy) 1- rret hyl - 6- 0X0- 1, 6-di hydr

opyridin R gethpdrazenolpropanoals hy! t ect ed:
o (T T o

A l
(t, 1H), robm tgrgpe cttr&nn&% v(at: ﬁlter&H}he fi Iaate@\zs &oﬁqentrat undedreddBed ()rsssurgtb'blve dexanpl e

23-E [ 0488} of the@esired product that was used dlrecﬂy without further purification.
(S)-2-( 2[-0135101,1(5“3119@5! el e proffatyetylidet e l.l.lL Y Wﬁﬂnﬁllwwmahom oxo-1, 6-

di hYdrop e e SEHE RN aR PP gl (500 )5t addsd kil o 1y
MERETHIE G s 555'2% AL TR 1,
6. 65(t, H.)om te@rpggL(r and Sdba fo 68&:(sn°rhe ion vaas @;e(ﬂnﬂ quE,er)ed with a(niﬁbus libi) at0 &, 3

3H), 1. ldondeshatedirjer relixaimnpphbsgre 23¢ dtutddQAOBPAc. The organic layer was dried over MgSO,, filtered, and

N- el hoxycoRegRrated wndar auged(preestufa yol gchiﬁcw)(??Pi’Eﬂy'tﬂ gaafren Uywmihnfef@ﬁywd@ecmhom fbedi hydr opy
ri di ne- 32€kfHoxan de. det ect ed;

1H NVR (§ S 6. 86
(t 1H) t% Q] (s, megtuflz)Zno(sﬁrsedfé) h’:%rsl 22 (t

3 H) Examg b@ctn&ﬁm@ra&m@%&]&ntrated under reduced pressure and diluted with EtOAc. The organic layer was washed
2- ( 2- f | ueithaeagpavet Hoy Hrietove)MaB@initérasnand eppceale@unbey Gﬂ@e@;@@'@dq'@wye qagwé@%}ﬁl 6- exo-1
, 6-di hyd‘f“b P Pt e Ja A TSR Y rﬁ”ﬂ‘éf“” e0’5(6‘:{ ng attern
ep A mixt etr(y $5 -2 6- 8 ( d,
eOu m 2 H)

det ect ed?
re a nce at @?ﬂ

I-’(m

-i—oxo- duh drQp’ Hdaz)
1H) , 7. OBL ) bl o ”6820 N
3.88 (m re&bgd,presr)sur35 gildthe cahé)mate&l Mws{s&!ute&b& EtOZc 43 on@&)c la@dr‘l)las whekaimm wite2add H [ 0502]
('S) - 2- ( 26rhd, trod @erdgEtdmy abdvoB)rphemydearraoreshie(ivh Y tiroeIe Y toResrydproticiet hy 1- 6-
0Xxo0-1, 6- Hiel @W[—Vyaﬁ FoResDited wEe fpdused RERasure. The resulting solid was diluted with water and EtOAc-
THF. The organiC layer was separated. The aqueous layer was extracted with EtOAc (2x). The combined organic layers
were dried over MgSQy, filtered, and concentrated under reduced pressure to give 0.80 g (37%) of the additional desired
product. A total of 1.54 g (72%) of the desired product was obtained, which was used directly without further purification.
[0393] Step E: Preparation of 5-chioro-2,6-dimethylpyridazin-3(2H)-one: A mixture of 5-hydroxy-2,6-dimethylpyri-
dazin-3(2H)-one (736 mg, 5.25 mmol) and POCI; (4.5 mL) was stirred at 85 °C for 2 hours. The reaction mixture was
concentrated under reduced pressure to give the crude material that was quenched with saturated aqueous Na,CO,.
The resulting mixture was stirred for 2 hours and extracted with EtOAc (3x). The combined organic layers were dried
over MgSQy, filtered, and concentrated under reduced pressure to give 587 mg (70%) of the desired product that was
used directly without further purification.
[0394] Step F: Preparation of 4-chloro-1-methyl-6-oxo-1,8-dihydropyridazine-3-carboxylic acid: To a solution of 5-
chloro-2,6-dimethylpyridazin-3(2H)-one (780 mg, 4.67 mmol) in fuming H,80, (25 mL) at 0 °C was slowly added K,Cr,O4
(3.33 g, 11.2 mmol) with stirring. After the addition of K,Cr,05, the ice-bath was removed and the reaction mixture was
allowed to warm to room temperature. When the reaction began to progress too rapidly, the ice-bath was replaced and
the rest of K,Cr,0; was added. The reaction mixture was stirred at 60 “C for 16 hours. The reaction mixture was cooled
to room temperature, poured into ice, and extracted with EtOAc (3x). The combined organic layers were dried over
MgSO0,, filtered, and concentrated under reduced pressure to give 649 mg (74%) of the desired product that was used
directly without further purification.
[0395] Step G: Preparation of methyl 4-chioro-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate: A solution of 4-
chioro-1-methyl-6-ox0-1,6-dihydropyridazine-3-carboxylic acid (390 mg, 2.07 mmol) and conc. HCI (0.10 mL) in MeOH
(6 mL) was refluxed for 8 hours. The reaction mixture was cooled to room temperature and concentrated under reduced
pressure to give the crude material that was redissolved into EtOAc. The organic layer was washed with water, dried
over MgSOy, filtered, and concentrated under reduced pressure to give the crude material that was purified by silica gel
flash column chromatography (100% hexanes to 10 to 20 to 30 to 50% EtOAc in hexanes) to afford 72 mg (17%) of the
desired product.
[0396] Step H: Preparation of methyl 4-(2-fluoro-4-(methyithio)phenylamino)-1-methyl-6-oxo-1,6-dihydropiridazine-
3-carboxylate: A mixture solution of methyl 4-chloro-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate (72 mg, 0.35
mmol}, 2-fluoro-4-methyithioaniline (69 mg, 0.44 mmol), Pd(OAc), (10 mg, 0.044 mmol), BINAP (40 mg, 0.064 mmol),
and Cs,COj3 (197 mg, 0.60 mmol) in toluene (1.5 mL) was sealed in a vial under N, atmosphere. It was stirred for 10
minutes at room temperature and then heated at 80 "C for 16 hours with stirring. The reaction mixture was cooled to
room temperature and diluted with EtOAc. The precipitate was filtered off and washed with EtOAc. The filtrate was
washed with water. The organic layer was separated and the aqueous layer was extracted with EtOAc. The combined

[¢]
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[0503] M5 ESI (+) mz 382 (M+l) pattern detected: 1H NVMR (400 MHz, CD30D) 8
7.64 (d, 1H, 7.12 (d 1H), 7.04 (d, 1H), 6.85 (t, 1H), 6.21 (d,1 H), 4.01
(m 1H, 3.90 (m 1H),3.71 (m 1H), 3.60 (m 1H), 3.32 (s, 3H), 2.47 (s,
3H), 1.10 (d, 3H). Exanple 23-Hl [0504]

2- (4- brono- 2- chl or ophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1- net hy1- 6- oxo- 1, 6- di hy
dropyri di ne- 3- car boxam de Exanple 23-H2 [ 0505]

(S)-2-(4-brono-2-chl orophenyl am no) - N- (2- hydr oxypr opoxy) - 1- met hy1l- 6- oxo- 1, 6
-di hydro %"'F I@weﬁefe@%r@éwsrd;ﬁeé@n @er%Esg?m!a@d ﬂt}zswel{h 0015606@]‘6"% (?at was %;g:% Zﬁgg;g%

2- (2- chl GFlgeym ) 2;-2 T aclt 6- di hyd
ropyrl dl i VO %: ﬁyﬁl%t::?%hﬁ % I?M :8I mlz)-{ﬁfgy- = edp g‘@kwﬂéthoxg16mtter n)
det ect edhyd JjAzg,c . T

: ) 7 4 Fovo-4: (AEthyRhio) p#éﬂ)/lammbw Hénylddho-Ba- 111),
7.86 (d, didhdrepydaziné- SMbo(ydt,e (ibln&g 0. 077 rﬁﬂol)(adﬂ) -(2-3ikf)oxy-eBryI B dré@lamidetB4, mg6a. 8 Inmpiglip lH)

-flub

4. 67 ( t, Tl—f}(-g mb) 8 0';{8Naé gdded’LLH)VIDS ®. 55:2L m mn@ M m3’Hlj)3Th @acqu ture e@to o8 | 0508]
(S)-242- E'r;\fretgwts 2ELATGE Hh K ih;asfjf egéyy Fpe eﬁ?ﬁ'ﬁ 1. %@J%xo 1, 6-d
' hydropynﬁjﬁg l‘%e égéﬁ% ?a‘?w% T)ys ol cplh ’(10 1 1.5 H)
to a ed p )
7 86( d []Jﬂ)sl, SYep ﬁ#(eda;atl&\ldbél (2- f7u0r54 (rﬁdﬂﬁthuoﬂ:ﬂeﬁﬁa{mnﬁ) @Bﬁxdroxy&h&xy) 1616@32[6 6>d 1 GJiH}
4.73(m  dbdyridadBe-F5{tmxamibTo a SuB (ofA-(2-Riefp-4- (r@thmloglsenyla@m) A-mpih-9-oxod-(2-Pfoxy) Ex anpl e
3- M [ O54tieppy)-1 @dlhydropyndazme 3 carboxamlde (30 mg, 0.077 mmol) in EtOH/THF (2 mL/2 mL) was added 1 N aqueous

2 [
2, (2ol LA T AR N R R B 1 e

- 3-car bORﬁ @re RS sure to give the crude material that was purified by silica gel flash
(S)-2(2-¢ uMQé’thé}odra@l@WbBeHonadﬂoﬁwaHzN-1625 2y drsaxEH 6 POXM)o diorde ol (peed) bryhd - 6- 0X0- 1
, 6- di hy deesipy proddit-vs-ABCIC-am/bEX &) deectP @ SHAMR WD MBI CO90) & irp5At. 4H7.6-1¢ Wk 1F). At t er n
det ect edtad. 16 TR 1HI 006 (VP 370D 463G 51 €3 H) | 8.53 (s, 1H), 7.46 (d,
6.44 (t, 1H), 4.15(m 1H), 3.92 (dd, 1H), 3.69 (dd, 1H),
3 28(s g‘ﬁ)mefl%?"e , 3H), 1.14(d, 3H). 56 Reference Exanple 23-0 [0513]
[0399]

H
O’N 0 F
i H@
Lo
N Br Br
o]

5-Bromo-4-(4-bromo-2-fluorophenylamino)-N-(cyclopropylmethoxy)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carbox-
amide

[0400] Step A: Preparation of methyl 4-(2-flucrophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate:
The title compound was prepared in 61% yield by the procedure as previously described in Example | (step H) using
methyl 4-chloro-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate (109 mg, 0.54 mmol, prepared as previously de-
scribed in Example 1 (steps A - G) and 2-fluoroaniline (0.053 mL., 0.54 mmol).

[0401] Step B: Preparation of methyl 5-bromo-4-(4-bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyri-
dazine-3-carboxylate: A mixture of methyl 4-(2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate
(88 mg, 0.32 mmol) and NBS (59 mg, 0.33 mmotl) in DMF (1.5 mL) was stirred for 2 hours at room temperature. The
reaction mixiure was diluted with EtOAc and washed with water {2x). The organic layer was dried over MgSOQ,, filtered,
and concentrated under reduced pressure to give the crude material that was purified by silica gel flash column chro-
matography (100% CH,Cl, to 0.5% MeOH in CH,Cl,) followed by additional silica gel flash column chromatography
(30% EtOAc in CH,Cl,) to give 80 mg of a mixture of methyl 5-bromo-4-(2-fluorophenylamino)-1-methyl-6-oxo-1,6-
dihydropyridazine-3-carboxylate and methyl 5-bromo-4-(4-bromo-2-fluorophenylamino)-1-methyl-6-oxc-1,6-dihydropy-
ridazine-3-carboxylate. This mixture was re-submitted for bromination. To this mixture was added DMF (1.5 mL.) followed
by NBS {29 mg, 0.22 mmol) at room temperature. The reaction mixture was stirred for 2.5 hours at room temperature.
Additional 15 mg of NBS was added and the reaction mixture was stirred for additional 20 hours at room temperature.
The reaction mixture was diluted with EtOAc and washed with water (2x). The organic layer was dried over MgSQ,,
filtered, and concentrated under reduced pressure to give the crude material that was purified by silica gel flash column
chromatography (30% EtOAc in CH,Cl,) to afford 62 mg (64%) of the desired product.

[0402] Step C: Preparation of 5-bromo-4-(4-bromo-2-flucrophenylamino)-N-(cyclopropylmethoxy)-1-methyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide: The title compound was prepared in 40% yield by the procedure described in
Example 1 (step I) using methyl 5-bromo-4-(4-bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-
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0
(S)-4-(2-fluoro-4-(nmethylthio)phenyl am no)-N(2-hydropropoxy)-1, 5-di net hyl-
6- 0xo0- 1, 6- di hydr opyri dazi ne- 3- car boxam de [0514] M5 APClI (-) mz 395 (M1)
detected; 1H NWR (400 MHz, CD300) S 7.10 (dd, 1H), 7.03 (d, 1H, 6.87t,
1H), 4.00(m 1H), 3.85 (dd, 1H), 379(s, 3H), 312 (dd, 1H), 2.47 (s, 3H),
1.75(s, 3H), 1,16(d, 3H). Reference Exanple 23-P [0515] O
(S)-4-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxypr opoxy) -1, 5- di net hy1- 6- oxo-
1, 6- di hydmopyts i3dag b.oe-nBwicat boyapepgeethy[ QS d@pmideB0AIB0123 (nmdl). K ZPCA AT/ RE 1)
det ect ed489. 38 (MNFRr (460 ddaded; MODBDENC MEZ. IHZ00) §¢138 (dH)H). 731 Wt 1 diePs (L11H) 3-8285.63 ('t
11-1), 3867 M2 Eg (m3Neuc8 (e 0Py 2H8. 79 (s, 3H), 3.72 (dd, 1H), 1.78 (s,
3H), 1. 16,{ fle, e3hhe ; Exanpl e 23-0 [0517] 0 _ o
2- (2-fluoro-4-1odophenyl am no) - N- net hoxy- 1- net hyl - 6- oxo- 1, 6- di hydropyri di ne
- 3-carboxani de [0518] The foll ow ng conpounds were prepared by the
procedures as previously described in the above Exanpl es. Exanple 24-A
[ 0519] 0
2- (4- brono- 2-fl uor ophenyl am
dr opyri di ne- 3- car boxam de Exanpl e 244B
no) - N- net hoxy- 1, 5- di net hy1- 6- oxo- 1} pyri di ne- 3- car boxam de Exanpl e
24-C [05211 O N -
N et hoxy- 2- (2-fl uor o- 4-i odophenyl am §0) - 1, 5- di net hy1- 6- oxo- 1, 6- di hydr opyrid
I ne- 3-car boxam de Exanple 24-D [05221 O
4-(2-Fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxam-
ide

dr oxyet hoxy) - 1- met hy1- 6- oxo- 1, 6- di hy
0520] 2-(2-fluoro-4-iodophenyl am

[0404] Step A: Preparation of N-methylpropionohydrazide: To a solution of methythydrazine (27.6 mL, 508 mmol)
and catalytic amount of DMAP in CH,Cl, (130 mL) at 0 "C was added a solution of acety! chloride (15.0 mL, 169 mmol)
in CH,Cl, (30 mL). The reaction mixture was warmed to room temperature and stirred for 16 hours. The white solids
were filtered off and the filtrate was concentrated under reduced pressure to give the crude material that was purified
by vacuum distillation to afford 8.25 g (48%) of the desired product (63-66 "C at 0.14 mm Hg).

[0405] Step B: Preparation of diethyl 2-(2-methyl-2-propionylhydrazono)malonate: A solution of N-methylpropiono-
hydrazide {18.78 g, 183.9 mmol) and diethyl ketomalonate (56.1 mL, 368 mmol) in toluene (136 mL) was refluxed with
a Dean-Stark trap for 4 hours. The reaction mixture was concentrated under reduced pressure to give the crude material
that was purified by silica gel flash column chromatography (100% hexanes to 5 to 10% EtOAc in hexanes) to afford 23
g (49%) of the desired product.

[0406] Step C: Preparation of ethyl 4-hydroxy-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxylate: To a solution
of LIHMDS (0.78 mL, 0.78 mmol, 1 M solution in THF) in THF (1 mL) at -78 °C was added a solution of diethyl 2-(2-
methyl-2-propionylhydrazono)malonate (50 mg, 0.19 mmol) in THF (1 mL). The resulting mixture was slowly warmed
to -40 "C and stirred for 1.5 hours at -40 "C. The reaction mixture was quenched with 10% aqueous HCl and diluted with
water. The resulting mixture was extracted with EtOAc (2x). The combined organic layers were washed with water, dried
over MgSOy,, filtered, and concentrated under reduced pressure to give the crude material that was purified by silica gel
flash column chromatography (100% hexanes to 20% EtOAc in hexanes) to afford 25 mg (61 %) of the desired product.
[0407] Step D: Preparation of ethyl 4-chloro-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxylate: A mixture of
ethyl 4-hydroxy-1,5-dimethyl-6-oxo-1,8-dihydropyridazine-3-carboxylate (1.85 g, 8.72 mmol) and POCI5 (8 mlL) was
heated for 16 hours at 85 °C. POCI; was removed under reduced pressure. Then the crude material was quenched with
ice-water. The mixture was neutralized with saturated aqueous NaHCO, (pH ~6 to 7) and extracted with EtOAc (3x).
The combined organic layers were dried over MgSO,, filtered, and concentrated under reduced pressure to give the
crude material that was purified by silica gel flash column chromatography (100% hexanes to 5 to 10 to 20% EtOAc in
hexanes) to afford 1.72 g (86%) of the desired product.

[0408] Step E: Preparation of ethyl 4-(2-fluoro-4-(methylthio)phenyiamino)-1,5-dimethyl-6-oxo-1,6-dihydropyri-
dazine-3-carboxylate: The title compound was prepared in 81% vyield by the procedure described in Example 1 (step
H) using ethyl 4-chloro-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxylat (500 mg, 2.17 mmol) and 2-fluoro-4-meth-
ylthioaniline (375 mg, 2.38 mmol).

[0409] Step F: Preparation of 4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-ox0-1,6-
dihydropyridazine-3-carboxamide: The title compound was prepared in 78% yield (2 steps) by the procedures described
in Example 1 (steps | and J) using ethyl 4-(2-fluoro-4-(methylthio)phenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyri-
dazine-3-carboxylate (50 mg, 0.14 mmol) and O-(2-vinyloxy-ethyl)-hydroxylamine (44 mg, 0.43 mmol). MS APCI (-} m/
z 381 (M-1) detected; TH NMR (400 MHz, CD,0D) 8 7.10 (dd, 1H), 7.03 (dd, 1H), 6.87 (t, 1H), 3.99 (t, 2H), 3.79 (s, 3H),
3.74 (t, 2H), 2.47 (s, 3H), 1.74 (s, 3H).

[0410] The following compounds were prepared by the procedure as described in Example 1 (step 1) using ethyl 4-(2-
fluoro-4-(methylithio)phenylamino)-1,5-dimethyl-8-oxo-1,8-dihydropyridazine-3-carboxylate and the appropriate hydrox-
ylamine.
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0

N- et hoxy- 2- (2-fl uor o- 4- (nel hyl t hi o) phenyl am no) - 1, 5-di net hy1l- 6- oxo- 1, 6-di hy
dr oPyri di ne- 3- car boxam de [0523] Ms APClI (+) mlz 366 (M+l) pattern
detected; 1H NWR (400 MHz, DVBO-d6) 6 11.38 (br s, 1H), 9.79 (br s, 1H),
7.54 (s, 1H), 7.23 (dd, 1H), 6.99 (dd, 1H),6.73 (t, 1H), 3.76 (g, 2H), 3.19
(s, 3H, 2.46 (s, 3H), 2.01 (s, 3H), 1.12 (t, 3H). Exanple 24-E [0524]

0

2- (2- f | uRpfepnt Etameie byl t hi 0) phenyl anmi no) - N- (2- hydr oxyet hoxy) - 1, 5-di met hy1- 6- 0
x0-1, 6-dj YldroPyridi ne- 3- car boxam de [0525] M5 APCI (+) mz 382 (M+l)
pattern detected; 1H NVR (400 MHz. DMSO-d6) 5 11.48 (br S. 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 (1, 2H.~3N190s, . 2.46 (s, 3H), 2.01 (s, 3H).
E;Darrple24fF[Og|)26] ( Y@Aé Psg%H) (5,30 (5,30

(S)-2-(2-fluoro-4-(nethylthio)phenyfajin (2- hydr oxypropoxy) -1, 5-di net hy
1- 6- 0x0- 1, 6- di hydr opyri di ne- 3-car b8 } ] Ms APCI (+) [-1t 396 (M)
pattern detected; 1H NWVR (400 MHz, O-d6) 5 11.48 (br s, 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. 7M:(\q;1qlop@H)meth@(yBﬂZ—QLgrp-ll-Mhylthfq)pM}(lmino)‘gﬂﬁ)djmemylﬂﬁxo(1§;dih;qipq))xrida;inqﬂlca(b@(; 3H),
1.02 (d,2m) . Exanpl e 24-G [05213] O

2- (4- br o2 Lhbor PRDSANL A UL DR). NukaddX AL, @X 5Bt Y8 Yo 11, Ars RS, 6l By, 0% 0- 1, 6-
8' hydr Op:%ﬂdélﬂ,%7 (c(i,gz@[, gﬁ’r&@@ﬂi)a@/s EXafPlegm ady, b (rQ}iB)Qd.m (m, 2H).

(S) - 2- ( 4Rdpreomsxddwie bl or ophenyl am no) - N- ( 2- hydr oxpr opoxy) - 1, 5- di net hyl - 6- oxo-
1, 6-di hydr opyri di ne- 3- car boxam de Exanpl e 24-1 [0530]

2- (2-chl B3 4-i odophenyl ami no) - N- (2- hydr oxyet hoxy) 1, 5- di met hy1- 6- oxo- 1, 6- di
hydr opyri di ne- 3- car boxam de [0531]H|\/B APCI (+) rniz 478,480 (Mm+, d
pattern) detected; 1H NWR (4M4%,N 0D) H7.79 (d, 111), 7.59 (s, 1H,
7.52 (dd, 1H), 6.39 (d, 1H), 3.89 (t,| 2/, 13.67 (t, 2H), 3.34 (s, 3H), 2.13
(s, 3H). Exanple 24-J [0532] N

(S)-242-chl or o- 4-i odophenyl ami no) - N2~y opoxy) -1, 5-di met hyl- 6- oxo-1
, 6- di hydr opyri di ne- 3- car boxanm de Exampl e 24-K [ 0533]

4-(2-Fluoro-4-(methyithio)phenylamino)-N-(2-methoxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxa-
mide

[0414] MS APCI (-) miz 395 (M-1) detected; TH NMR (400 MHz, CD,0D) § 7.10 (dd, 1H), 7.03 (d, 1H), 6.87 (, 1H),
4.05 (t, 2H), 3.78 (s, 3H), 3.64 (1, 2H), 3.37 (s, 3H), 2.47 (s, 3H), 1.74 (s, 3H).

Reference Example 6

[0415]

4-(2-Fluoro-4-(methylthio)phenylamino)-N-methoxy- 1,6-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

[0416] MS APCI () miz 351 (M-1) detected; TH NMR (400 MHz, CD40D) & 7.10 (d, TH), 7.04 (d, 1H), 6.87 (t, 1H),
3.78 (s, 3H), 3.76 (s, 3H), 2.47 (s, 3H), 1.74 (s, 3H).

Reference Example 7

[0417]
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0
2- (2-chl or o- 4-i odophenyl am no) - N- et hoxy- 1, 5- di net hyl- 6- oxo- 1, 6- di hydr opyri
di ne- 3- car boxanm de Exanple 24-L [0534]
0
5-chl oro- 2- (2-fl uoro-4-i odophenyl am no) - N- (2- hydr oxyet hoxy) - 1- met hy1- 6- oxo-
1, 6-di hydr opyri di ne- 3-car boxam de [0535] M5 ESI (+) mz 482,484 (M+, d
pattern) detected; 1H NWVR (400 WMHz, DMSO-c15) 8 11.56 (br s, 1H), 9.69 (br
s, 1H. 7,89(s, 1H, 7.64 (dd, 1H), 47.40 (dd, 1H, 6.72 (t, 1H), 4.66 (t,
1H), 3.67(t, 2H), 3.49(m 2HHO3~2BNs,O3H) . Exanple 24-M [0536] O
(S)-5-chloro-2-(2-fluora-4-i odophenyl mifho) k N42- hydr oxypr oPoxy) - 1- met hyl - 6-
8XO 1, 6-di hydr opyri di ne- 3- car boxam ﬂe ef @ ce Exanple 24-N [0537]

N I
4- (2-chl oro- 4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6- oxo- 1, 6-d
I hydropyri dazi ne- 3-carboxam de [0538] Ms APCI (-) mt 477, 479 (M1, d
pat t er n)4 ((2~| elL&Ls l%phequmN)\/R (£ l%@rgxym_ci;y) 1 %Ql@/)ﬁ od- 1, o hyéra)yndaﬂ'ﬁ)e-ﬁ ca?bo@ﬂ’udé dd, 1H)
6.51 (d,"IF), 4.01 (t, 21-1), 3,81 (s, 3H), 3.75 (t, 2H), I1.74 (s, 3H).
Ref er encie418x arp h-re@4ration ¢f @HRBky-1,5limethyl-6-oxo-1,6-dihydropyridazine-3-carboxylic acid: To a solution
(S)-4(2- QEHW?SdS?ﬁmFc?élUmPéWISQM'PijHFNﬂ?*FH tp%?&i deq a splufin qicte ng% oxo-1, 6

-di hydr %}3 §Z°Q ! aﬂ’@)?é%l‘ﬁﬁ ‘H 69%% “’Cr(*a y iﬁ@ ed W: 1, a
pat ter n)Toq@ t!miliéls é(éegyﬁat mL ixtu wag aarmeli H)room?an%éat&éhdd 1 y
6.51 d ) stlr or 3 Kbu©.G rQQctlol H}b(t.ure aa&chérﬂﬁied uﬂdﬁB reduazd s&e to &H))v,e thd IqF5Tr(edsdl;ltmd.H) ,
1. 74( S agidpys nﬂ)duﬂ_efir(adgues&h@d witt et anencs! £ Zhpldaci@idd Ppifi 062 Ihe re@iting mixture was
4- (4- br O¥EI 2x ST B IR INpresiH D FRINZS A gR @tah‘&% ygledilsCyElng efef 1264 oxo- 1, 6-
di hydl‘ OF& ) Hérf dFFéedgro&g)}. g’f\ﬁ % Eﬁaé extracted with EtOAc (3x). The co ned organic layers were washed

and co

water dried over Mg ere ncentrated 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 organic layers were washed with water, dried over MgSOy, filtered, and concentrated under
reduced pressure to give the crude material that was triturated with CH,Cl, to afford 1.32 g (9%) of additional desired
product. A total of 12.09 g (79%) of the desired product was obtained.
[0419] Step B: Preparation of 4-chloro-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxylic acid: A mixture of 4-
hydroxy-1,5-dimethyi-6-oxo-1,6-dihydropyridazine-3-carboxylic acid (876 mg, 4.76 mmol) and POCl; (4.5 mL) was heat-
ed for 24 hours at 85 "C. POCI; was removed under reduced pressure. The crude material was quenched with ice. The
reaction mixture was stirred for 1 hour at room temperature. After removing solids by filtration, the aqueous filtrate was
extracted with EtOAc (3x). The combined organic layers were dried over MgSO,, filtered, and concentrated under
reduced pressure 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.
[0420] Step C: Preparation of 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxy-
lic acid: To a suspension of 4-chloro-1,5-dimethyl-6-oxo0-1,6-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 tem-
perature 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.
[0421] Step D: Preparation of 4-{2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydro-
pyridazine-3-carboxamide: To a suspension of 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dinydropyri-
dazine-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. O-(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 NaHCO4 (2x), and brine. The organic layer was separated, dried over MgSQy, filtered, and concentrated under
reduced pressure to give 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-N-(2-(vinyloxy)ethoxy)-1,6-dihydropyri-
dazine-3-carboxamide that was used directly without further purification. The title compound was prepared by the pro-
cedure previously described in Example 1 (step J) using the crude 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-
N-(2-(vinyloxy)ethoxy)-1,6-dihydropyridazine-3-carboxamide (40% yield over two steps). MS APCI (-) m/z 461 (M-1)
detected; TH NMR (400 MHz, CD30D) 6 7.52 (dd, 1H), 7.44 (d, 1H), 6.63 (, 1H), 3.98 (t, 2H), 3.80 (s, 3H), 3.74 (t, 2H),
1.78 (s, 3H).
[0422] The following compounds were prepared by the procedures as previously described in Example 7 (steps C
and D) using the appropriate anilines and hydroxylamine. In some instances, a final deprotection step may be required.
These deprotections can be accomplished by standard literature methods.
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[0542] M5 APC | (-) mlz 429,431 433 (M1, Br, O pattern) detected; 1H NMR
(400 MHz, CD300) 5 7.62 (d, 1H), 7.38 (dd, 1H), 6.67 (d, 1H), 4.02 (t, 2H),
3.81 (s, 3H), 3.75 (1, Reference Exanple 24-0 [0543] O
(S)-4-(4-brono-2-chl orophenyl am no) - N- (2- hydr oxypr oPoxy) - 1. 5- di et hy1- 6- oxo
-1, 6-di hydr oPyri dazi ne- 3- car boxam de [ 05441 Additional conpounds of the
present invention include conpounds of general Forrmulas la, IVa, |Vb, IVc,
Rfd, lye, I'Vf, and I1Vg as shown in the following Tables 1-8 0 |la Table 1
(conti nuBRPF827 R 123 c-PrCH20 Me Me F SMe H OH

[0423]
N_o
HO/\/\O’ H F
e qe!
)
/N i
(0]

(R)-N-(2,3-Dihydroxypropoxy)}-4-(2-flucro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxa-
mide

Om

[0424] MS APCI (-) miz 491 (M-1) detected; TH NMR (400 MHz, CD,0D) 8 7.52 (dd, 1H), 7.44 (d, 1H), 6.63 (t, 1H),
4.02 (m, 1H), 3.88 (m, 2H), 3.80 (s, 3H), 3.59 (m, 2H), 1.77 (s, 3H).

Reference Example 9

[0425]

4-(2-Fluoro-4-iodophenylamino)-N-methoxy-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

[0426] MS APCI (-) miz 431 (M-1) detected; TH NMR (400 MHz, CD,0D) 8 7.52 (dd, 1H), 7.44 (d, 1H), 6.63 (t, TH),
3.79 (s, 3H), 3.75 (s, 3H), 1.77 (s, 3H).

Reference Example 10

[0427]

N-(Cyclopropylmethoxy)-4-(2-fluoro-4-icdophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

[0428] MS APCI (-) miz 471 (M-1) detected; 'H NMR (400 MHz, CD,0D) 8 7.51 (dd, 1H), 7.44 (d, 1H), 6.62 (t, 1H),
3.79 (s, 3H), 3.70 (d, 2H), 1.78 (s, 3H), 1.15 (m, 1H), 0.57 (g, 2H), 0.30 (q, 2H).

Reference Example 11

[0429]
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4-(4-Bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo- 1,6-dihydropyridazine-3-carboxamide

[0430] Step A: Preparation of diethyl 2-(2-methylhydrazono)malonate: To a solution of diethy! ketomalonate (95 g,
546 mmol) in EtOH (600 mL) (2 L 3-neck flask equipped with thermocouple, N, line, condenser and mechanical stirrer)
was added MeNHNH, (32 mL, 600 mmol) in one portion at room temperature. The reaction mixture was warmed to 60
°C (internal temperature, heated by a heating mantle) and stirred for 6 hours. The reaction mixiure was cooled to room
temperature and stirred overnight. The reaction mixture was concentrated under reduced pressure to give the crude
material along with solid precipitates that was purified by a silica gel plug (3:2 hexanes:EtOAc) to afford 81 g (74%) of
the desired product.

[0431] Step B: Preparation of diethyl 2-(2-methyl-2-propionylhydrazono)malonate: To a solution of 2-(2-methylhy-
drazono)malonate (100 g, 494 mmol) in THF (1 L) at 0 "C was added LiHMDS (643 mL., 643 mmol) by an addition funnel
over 45 minutes. The reaction mixture was stirred for 45 minutes at 0 "C. Propionyl chloride (561.6 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,Cl (85 mL) and water (85 mL.). The reaction mixture was concentrated
under reduced pressure and additional water (300 mL) was added. The resulting mixture was extracted with EtOAc (3
x 250 mL). The combined organic layers were washed with saturated aqueous NaHCO3 (2 x 250 mL.) followed by brine
(250 mL), dried over MgSO,, filtered, and concentrated under reduced pressure to give 112 g (88%) of the crude product
that was used directly in the next step without further purification.

[0432] Step C: Preparation of 4-hydroxy-1,5-dimethyl-6-ox0-1,6-dihydropyridazine-3-carboxylic acid: To a solution
of LIHMDS (331 mL, 331 mmol, 1 M solution in THF) in THF (430 mL) at -78 "C was added a solution of 2-(2-methyl-2-
propionylhydrazono)malonate (21.40 g, 82.86 mmol) in THF (10 mL). The resulting mixture was slowly warmed to -40
°C over 1 hour and stirred for 1.5 hours at -40 “C. To the reaction mixture was added water (500 mL) at -40 °C. The
reaction mixture was warmed to room temperature and stirred for 3 hours. The reaction mixture was concentrated under
reduced pressure, 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 MgSQy, filtered, and concentrated under reduced pressure to give the crude material that was triturated with
CH,Gl, 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 MgSQ,, filtered, and concentrated under reduced
pressure to give the crude material that was triturated with CH,Cl, to afford additional 1.32 ¢ (9%) of the desired product.
A total of 12.09 g (79%) of the desired product was obtained.

[0433] Step D: Preparation of 4-chloro-1,5-dimethyl-6-oxo-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 POCI, (178 mL, 1.92 mol) was heated for 2 days at 90 "C, and then the POCl; 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 11.7 g (30%) of the desired product. The filtrate was extracted with EtOAc (2x). The
combined organic layers were dried over MgSQy, 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 product was obtained.

[0434] Step E: Preparation of 4-(4-bromo-2-fluorophenylaminuteso)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-
carboxylic acid: To a solution of 4-bromo-2-fluoroaniline (22.6 g, 116 mmol) in THF (165 mL) at-78 “C was slowly added
a solution of LIHMDS (174 mL, 174 mmol, 1 M solution in THF). The resulting mixture was stirred for 1 hour at -78 °C.
To this mixture was added 4-chloro-1,5-dimethyi-6-oxo-1,6-dihydropyridazine-3-carboxylic acid (11.0 g, 54.4 mmol) as
a solid at -78 “C. The reaction mixture was slowly warmed to room temperature and stirred for 21 hour. The reaction
was quenched and acidified with 10% aqueous HC! (250 mL) at 0 °C. To this mixture was added water (100 mL), EtOAc
(350 mL), and brine (50 mL). The reaction mixture was warmed to room temperature and stirred for 30 minutes. The
organic layer was separated and the acidic aqueous layer was extracted with EtOAc (2 x 300 mL). The combined organic
layers were dried over MgSO,, filtered, and concentrated under reduced pressure to give the crude material that was
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triturated with ether (5x), filtered, washed with ether, and dried under reduced pressure to afford 14.51 g (75%) of the
desired product.

[0435] Step F: Preparation of 4-(4-bromo-2-fluorophenylaminuteso)-1,5-dimethyl-6-oxo-N-(2-(vinyloxy)ethoxy)-1,6-
dihydropyridazine-3-carboxamide: To a suspension of 4-(4-bromo-2-fluorophenylaminuteso)-1,5-dimethyl-6-oxo-1,6-
dihydropyridazine-3-carboxylic acid (14.51 g, 40.74 mmol) and HOBt (11.01 g, 81.48 mmol) in DMF (165 mL) was added
EDCI (15.62 g, 81.48 mmol) at room temperature. The resulting mixture was stirred for 1.5 hours. O-(2-(Vinyloxy)ethyl)
hydroxylamine (8.36 ml., 81.48 mmol) and TEA (11.36 mL, 81.48 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,CI, brine, saturated aqueous NaHCOj, (2x), and brine. The organic layer was separated, dried over MgSOy, filtered,
and concentrated under reduced pressure to give the crude product that was used directly without further purification.
[0436] Step G: Preparation of 4-(4-bromo-2-fluorophenylaminuteso)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-ox0-1,6-
dihydropyridazine-3-carboxamide: A mixiure of 4-(4-bromo-2-fluorophenylaminuteso)-1,5-dimethyl-6-oxo-N-(2-(viny-
loxy)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 dried over MgSO,, filiered, and concentrated under reduced pressure to give the crude material
that was purified by silica gel flash column chromatography (100% CH,Cl, to 2.5% MeOH in CH,Cl,) to afford 9.41 g
(56% for two steps) of the desired product. MS APCI (-) m/z 413, 415 (M-1, Br pattern) detected; 'H NMR (400 MHz,
CD40D) § 7.38 (dd, 1H), 7.27 (d, 1H), 6.79 (t, 1H), 3.99 (t, 2H), 3.80 (s, 3H), 3.74 (t, 2H), 1.77 (s, 3H).

[0437] MS APCI {-) m/z 413, 415 (M-1, Br pattern) detected; 'H NMR (400 MHz, CD30D) 8 7.38 (dd, 1H), 7.27 (d,
1H), 6.79 (1, 1H), 3.99 (t, 2H), 3.80 (s, 3H), 3.74 (t, 2H), 1.77 (s, 3H).

Reference Example 12

[0438]

-~ Br

(8)-4-(4-Bromo-2-fluorophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxam-
ide

[0439] MS APCI (-) miz 427, 429 (M-1, Br pattern) detected; TH NMR (400 MHz, CD40D) § 7.39 (dd, 1H), 7.27 (dd,
1H), 6.79 (t, 1H), 3.98 (m, 1H), 3.84 (dd, 1H), 3.80 (s, 3H), 3.72 (dd, 1H), 1.78 (s, 3H), 1.15 (d, 3H).

Example 13

[0440]

Br

Methyl 2-(4-bromo-2-fiuorophenylamino)-1,5-dimethyl-6-oxo0-1,6-dihydropyridine-3-carboxylate

[0441] Step A. Preparation of 2-chloro-6-oxoe-1,8-dihydro-pyridine-3-carboxylic acid: 2-Chloro-6-oxo-1,6-dihydro-py-
ridine-3-carboxylic acid was prepared from dichloronicotinic acid (3.00 g, 15.6 mmol, Aldrich) according to the procedure
described in U.S. Patent No. 3,682,932 to yield 1.31 g (48%) of the desired product.

o
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{0442} Step B. Preparation of 2-chloro-1-methyl-6-oxo-1,8-dihydropyridine-3-carboxylic acid methyl ester: To a so-
lution of 2-chloro-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid (0.644 g, 3.71 mmol) in DMF (20 mL) was added lithium
hydride (95%, 0.078 g, 9.28 mmol) and the reaction mixture was stirred for 40 minutes under N,. Methyl iodide (0.508
mL, 1.16 g, 8.16 mmol) was then added and the reaction mixture was stirred for an additional 45 minutes. The reaction
mixture was quenched with 2 M HCI until the pH 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,S0,4) 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 2-chloro-6-methoxy-nicotinic acid methyl ester.

[0443] Step C. Preparation of methyl 5-bromo-2-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate: To a so-
lution of methyl 2-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate (0.100 g, 0.496 mmol) in DMF (5 mL) was
added N-bromosuccinimide (0.177 g, 0.992 mmol) and the reaction mixture was stirred for 4 hours at room temperature
under N,. The reaction mixture was quenched with saturated sodium bisulfite and then diluted with EtOAc and H,O and
the layers separated. The aqueous layer was back extracted with EtOAc (2x). The combined organic fayers were dried
(Na,S0,) and concentrated under reduced pressure to yield a yellow solid in quantitative yield.

[0444] Step D. Reparation of methyl 2-chloro-1,5-dimethyl-6-ox0-1,6-dihydropyridine-3-carboxylate: To a suspension
of methyl 5-bromo-2-chloro-1-methyl-6-oxo0-1,6-dihydropyridine-3-carboxylate (0.400 g, 1.43 mmol) and 1,1'-bis(diphe-
nylphosphino)ferrocenedichloropatladium(ll) (0.0587 g, 0.0713 mmol) in dioxane (8 mL) at 0 °C under N, was added
dimethylzinc {0.713 mL, 1.43 mmol, 2 M solution in toluene). The reaction mixture was immediately heated to 100 °C
for 30 minutes. The reaction mixture was cooled to 0 “C and quenched with MeOH (0.800 mL). The reaction mixture
was diluted with EtOAc and washed with 1 M HCI. The aqueous layer was back extracted with ELOAc (1x). The combined
organic layers were washed with saturated NaCl, dried (Na,SO,) and concentrated under reduced pressure to a dark
yellow gum. Purification by flash column chromatography (methylene chloride/EtOAc, 15:1) gave 0.164 g (53%) pure
desired product as a yellow crystaliine solid.

[0445] Step E: Preparation of methyl 2-(4-bromo-2-flucrophenylamino)-1,5-dimethyl-6-oxo- 1,6-dihydropyridine-3-
carboxylate: To a solution of 4-bromo-2-fluorobenzenamine (0.058 g, 0.31 mmol) in THF (2 mL) at-78 "C under N, was
added lithium bis(trimethylsilylyamide (0.56 mL, 0.56 mmol, 1 M solution in hexanes) dropwise. The reaction mixture
was stirred for one hour at -78 “C. Methyl 2-chioro-1,5-dimethyi-6-oxo-1,6-dihydropyridine-3-carboxylate (0.060 g, 0.28
mmol) was then added dropwise as a solution in THF (1 mL) and the reaction mixture was stirred for 25 minutes at -78
°C. The reaction mixture was quenched by the addition of H,O and the pH was adjusted with 0.1M HCl and then diluted
with FtOAc and saturated NaCl and the layers separated. The aqueous layer was back extracted with EtOAc (1x). The
combined EtOAc layers were dried (Na,S0,) and concentrated under reduced pressure. Purification by flash column
chromatography (methylene chloride/EtOAc, 20:1) gave 0.086 g (84%) pure desired product as a white crystalline solid.
MS ESI (+) miz 371, 373 (M+, Br pattern) detected; "H NMR (400 MHz, CDCly) 8 9.57 (s, 1H), 7.79 (s, 1H), 7.32 (d,
1H), 7.18 (d, 1H), 6.58 (&, 1H), 3.85 (s, 3H), 3.29 (s, 3H), 2.14 (s, 3H).

Example 14

[0446]

N
~ Br

2-(4-Bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0447] Step A: Preparation of 2-(4-bromo-2-flucrophenylamino)-1,5-dimethyl-6-oxo-N-(2-(vinyloxy)ethoxy)-1,6-dihy-
dropyridine-3-carboxamide: To a solution of methyl 2-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydro-
pyridine-3-carboxylate (0.060 g, 0.16 mmol) in THF (2mL) was added O-(2-vinyloxy-ethyl)-hydroxylamine (0.042 mi,
0.41 mmol). The solution was cooled to 0 "C and lithium bis{trimethylsilyl)amide (0.81 mi, 0.84 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 E1OAc and saturated
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NaCl. The layers were separated and the organic layer was dried (Na,SO,) 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.

[0448] Step B: Preparation of 2-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihy-
dropyridine-3-carboxamide: To a solution of 2-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-N-(2-(vinyloxy)
ethoxy)-1,6-dihydropyridine-3-carboxamide (0.067 g, 0.150 mmol) in ethanol (2 mL) was added aqueous 2 M HCI (0.380
mi., 0.760 mmol). The reaction mixture was stirred for 16 hours at room temperature. The pH of the reaction mixture
was adjusted with 1 M NaOH. The reaction mixture was diluted with EtOAc and H,0. 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,SO,) and concentrated under reduced pressure to yield 0.060 g (94%) pure desired
product as an off-white crystalline solid. MS ES! (+) miz 414, 416 (M+, Br pattern detected); 'H NMR (400 MHz, CDCl,)
5 9.80 (s, 1H), 8.44 (s, 1H), 7.31 (d, 1H), 7.19 (d, 1H), .59 {1, 1H), 4.05 (m, 2H), 3.85 (m, 1H), 3.75 (m, 2H), 3.29 (s,
3H), 2.15 (s, 3H).

[0449] The following compounds were prepared using the methods as described in Examples 13 and 14. In some
instances, such as Example 14, a final deprotection step may be required. These deprotections can be accomplished
by standard literature methods.

Example 15

[0450]

Methyl 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylate

[0451] Methyl 2-chloro-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylate was converted to methyl 2-(2-fluoro-4-
jiodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylate following the procedure described in Step E of
Example 13 using 2-fluoro-4-iodobenzenamine to yield the desired product as a white crystalline solid. MS ESI (+) m/
z 417 (M+1) detected; 'H NMR (400 MHz, CDCl5) 6 9.56 (s, 1H), 7.79 (s, 1H), 7.49 (d, 1H), 7.36 (d, 1H), 6.43 (t, 1H),
3.85 (s, 3H), 3.30 (s, 3H), 2.15 (s, 3H).

Example 16

[0452]

H
HO N

2-(2-fluoro-4-iodophenylamino)-N-{2-hydroxyethoxy)-1,5-dimethyl-6-oxo- 1,6-dihydropyridine-3-carboxamide

[0453] StepA: Preparation of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxoN-(2-(vinyloxy)ethoxy)-1,6-dihydro-
pyridine-3-carboxamide: To a solution of methyl 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyrid-
ine-3-carboxylate (0.500 g, 1.20 mmol) in THF (60 mL) was added O-(2-vinyloxy-ethyl)-hydroxylamine (0.149 g, 1.44
mmol). The solution was cooled to 0 "C and lithium bis(trimethylsilylyamide (4.81 ml, 4.81 mmol) (1 M solution in hexanes)
was added dropwise. The reaction mixture was warmed to room temperature. After stirring for 10 minutes the reaction
mixture was quenched by the addition of 1 M HCI and partitioned between EtOAc and saturated NaCl. The layers were
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separated and the organic layer was dried (Na,S0,) and concentrated under reduced pressure to yield a crude yellow
solid that was used without purification in the next step.

[0454] Step B: Preparation of 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy}-1,5-dimethyl-6-oxo-16-dihydro-
pyridine-3-carboxamide: To a solution of crude 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-N-(2-(vinyloxy)
ethoxy)-1,6-dihydropyridine-3-carboxamide (0.585 g, 1.20 mmol} in ethano! (10 mL) was added aqueous 2 M HCI (3
mL). 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 H,0. 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,S0O,) and concentrated under reduced pressure. Purification by silica gel flash column chroma-
tography (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; TH NMR (400 MHz, CDCl;) 8 9.77 (s, 1H), 8.50 (s, 1H), 7.47 (d, 1H), 7.36 (d, 1H), 6.43 (t, TH),
4.04 (brs, 2H), 3.85 (br s, 1H), 3.74 (br s, 2H), 3.29 (s, 3H), 2.14 (s, 3H). MS ESI (+) miz 462 (M+1) pattern detected.

Example 16A

Preparation of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethy!-8-oxo-1,6-dihydropyridine-
3-carboxamide

[0455]

[0456] Step 1: Preparation of 2-(2-Fluoro-4-iodo-phenylamino)-1,5-dimethyl-6-oxo-1,6-dihdropyridine-3-carboxylic
acid methyl ester: To a stirred solution of 2-flucro-4-iodoaniline (182 g, 0.77 mol) in THF (5.25 1) at-45°C under nitrogen
was added 1M lithium bis{trimethylsilyl)amide solution in hexanes (1260 g), over 28 minutes at -43 to -41.6 "C. After 1
hour, 2-chloro-1,5-dimethyi-6-oxo-1,6-dihydropyridine-3-carboxylic acid methyi ester (155 g, 0.72 mol) in THF (1.05 L)
was added over 43 minutes. The mixture was held for 1 hour 55 minutes at -46 "C, then allowed to warm to -13 °C and
quenched with water (186 mL, 10,3 mol) over 5 minutes, maintaining the temperature between -13 “C and -11 °C. The
mixture was then allowed to warm to 0 °C over 30 minutes. 2M HCl was then added over 1 hour until pH 7-8 was achieved
(1855 mlL added). After standing overnight the mixture was allowed to warm to ambient temperature, and sodium chloride
solution (1 L, 15% w/v) was added. The lower (aqueous layer) was discarded and the THF layer was concentrated by
distillation to approx 1.4 L. Iso-hexane (4.65 L) was added to the mixture at approximately 52 "C over 1 hour 15 minutes,
and then the mixture was cooled to 20 "C over 3 hours. After 1 hour at 20 "C, the mixture was cooled to 0 "C and held
at this temperature overnight. The reaction mixture was then filtered, and the solid was washed with chilied iso-hexane
(5°C) (2x 1.25L). The solid was dried in a vacuum oven at 45 "C to provide 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-
6-oxo-1,6-dihydropyridine-3-carboxylic acid methy! ester (248 g, 0.60 mol, 83% yield). H NMR (Dg-DMSO): 8 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,
OCH3), 3.22 (s, 3H, NCHg3), 2.03 (s, 3H, ArCHg).

[0457] Step 2: Preparation of 2-(2-ﬂuoro»4—iodopheny!émino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine—3-carboxylic
acid {2-vinyloxy-ethoxy)-amide: To a stirred solution of 2-(2-fluoro-4-iodophenyiamino)-1,5-dimethyl-6-oxo-1,6-dihydro-
pyridine-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. After 2 hours at-15°C, water (165 mL, 9.2 mol) was added to the
mixture, followed by 2M HCl solution {(1.98 L), which was added over 20 minutes. The mixture was then aliowed to warm
to 22 "C and the lower aqueous phase (2.25 L) was separated and discarded. The organic phase was washed with
sodium chioride solution (15% w/w, 1100 mL) and the volume was reduced to approximately 1.75 L by distillation of
2.25 L of solvent at ambient pressure. Iso-hexane (3.35 L) was added to the mixture over 2.5 hours with the temperature
held at approximately 58 "C. After a further 1 hour at this temperature the mixture was cooled to 20 "C, held for 1 hour
and then cooled to 0 "C and held at this temperature overnight. A further quantity of iso-hexane (500 mL) was added
and the mixture was held for 1 hour, then more iso-hexane (500 mL) was added. After 45 minutes at 0 "C the slurry was
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filtered and the solid was washed with chilled iso-hexane (1.1 L) then dried in vacuum oven at 30°C to provide 2-(2-
fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid (2-vinyloxyethoxy)-amide (190 g,
0.39 miol, 74% yield). "H NMR (D6-DMSO0): § 7.63 (dd, 1H, J 11, 2 Hz, ArH), 7.52 (s, 1H, ArH), 7.38 (d, 1H, J 8.5 Hz,
ArH), 6.55-6.46 (m, 2H, ArH/OCH=CH,), 4.18 (dd, 1H, J 14, 2 Hz, OCH=CH,), 3.99 (dd, 1H, J 7, 2 Hz, OCH=CHy),
3.90-3.88 {m, 2H, OCH,), 3.81-3.79 (m, 2H, OCH,), 3.25 (s, 3H, NCH3), 2.02 (s, 3H, ArCHy).

[0458] Step 3: Preparation of Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxamide: To a stirred solution of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydro-
pyridine-3-carboxylic acid (2-vinyloxyethoxy)-amide (170 g, 0.35 mot), under nitrogen, in THF (850 mL) was added 2M
HC1 (318 mL), over 15 minutes at 17-22 “C. After 1 hour the reaction was complete (as indicated by HPLC) and a solution
of 2M sodium hydroxide (318 mL) was added, over 10 minutes, keeping the temperature at approximately 22 °C. The
pH of the mixture was approximately 8. The mixture was then partitioned with MiBK (1.02 L) and the lower aqueous
layer was separated and discarded. The volume of the organic solution was then reduced by distillation, at ambient
pressure and with a jacket temperature of 85-95 °C. After the removal of 750 mL solvent the rate of distillation had
slowed considerably and the mixture was cooled to approximately 22 °C. Crystalline 2-(2-fluoro-4-iodophenylami-
no)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide Form 2 (1 g, seed, prepared as de-
scribed 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 then filtered. The solid was washed with iso-hexane (680 mL) then dried in vacuum oven at 30°C to provide the title
material (147 g, 0.31 mol, 89% yield). "H NMR (Dg-DMSO): § 7.63 (dd, 1H, J 11, 2 Hz, ArH), 7.55 (s, 1H, ArH), 7.38 (d,
1H, J 8.5 Hz, ArH), 6.52 (~t, 1H, J 8.5 Hz, ArH), 4.91-4.35 (bs, 1H, OH), 3.74 (~t, 2H, J 5 Hz, OCHy), 3.51 (~t, 2H,J 5
Hz, OCH,), 3.25 (s, 3H, NCH_), 2.02 (s, 3H, ArCH3). MS (ESI) (+) m/z 484 (27%, [M + Nal*), 462 (100%, [M + H]*), 385
(8%), 100 (26%).

[0459] Step 4: Preparation of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxamide: To a stirred slurry of the product from Step 3 (123 g) in ethyl acetate (2.0 L), at 50 °C,
was added Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-car-
boxamide (4.9 g) (prepared as described in step 5) and residual material was washed into the vessel with ethyl acetate
(0.45 L). The mixture was held at this temperature for 64 hours. Analysis of a sample indicated that the material was
mainly Form 2. After a further 1 hour the temperature of the mixture was increased to 60 "C, and after 6 hours at this
temperature a further 3.25 g of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxamide (prepared as described in Example 16D) was added and washed in with ethyl acetate
{100 mL.). Stirring at 60 °C was continued for a further 16 hours, after which time analysis indicated that some Form 2
remained. The volume of the mixture was then reduced by distillation of solvent (780 mL removed), at 52 °C batch
temperature and 400 mbar. Stirring at 60 "C was then continued overnight and the mixture was re-analyzed, but analysis
indicated that some Form 2 still remained. After a further 7 hours an extra baffle was placed in the reactor and stirring
was continued until the following day. More ethyl acetate (0.5 L) was then added to aid the efficiency of agitation and
the mixture was held for a further 2 hours at 60 “C. A sample taken at this point was found to be Form 1. In total the
time taken for the turnover from Form 2 to Form 1 was 143 hours. The material held overnight at 50 °C, then cooled to
12 °C and filtered. The 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-
oxo-1,6-dihydropyridine-3-carboxamide (109 g).

Example 16B

Preparation of Form 1, 2-(2-fluoro-4-icdophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-
3-carboxamide

[0460] To a rapidly stirred mixture of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-car-
boxylic acid (2-vinyloxyethoxy)-amide (4.2 g, 8.52 mmol) (prepared according to Example 16A, Step 2) above in ethyl
acetate (126.00 mL) was added hydrogen chloride (17.05 mi, 17.0493 g, 17.05 mmol). After 2 hours, less than 1% of
the starting material remained (by HPLC analysis) and the phases were allowed to settle. The lower agueous phase
was separated and discarded and the organic phase was washed with sodium chloride (42 mL, 15% wt/vol, then 2 x 25
mL, 9% wtivol). The volume was then reduced by distillation of solvent (44 mL) at atmospheric pressure (65 C head
temperature). The solution was then cooled to 70 "C, and Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-
1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide (40.3265 mg), made according to Example 16A, Step 4, was
added. The mixture was stirred for 20 hours at 70 "C. The temperature was reduced to 24 “C over 4 hours 15 minutes,
and then lowered to 1 °C for 1 hour. The slurry was then filtered, the cake was washed with cold ethyl acetate (17 mL)
and the solid was dried in a vacuum oven at 45 °C, to provide 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-ox0-1,6-dihydropyridine-3-carboxamide Form 1 (3.15 g, 76%).
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Example 16C

Preparation of 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-car-
boxamide Form 2

[0461] A mixture of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid (2-vi-
nyloxy-ethoxy)-amide (500 mg, 915 pmol) and hydrogen chioride (1 mL.) in tetrahydrofuran (5 mL) was stirred overnight.
Sodium hydroxide (1M, 2.00 mL) was then added, and after a further 10 minutes methyl isobutyl ketone {3 mL) and
ethyl acetate (3 mL) were added to the mixture. The layers were separated and the organic solution was washed with
50% brine (4 mL), then evaporated (approximately half the material was lost by spillage). The residue was taken up in
methyl isobutyl ketone (3 mL) and ethyl acetate (1 mL) and the mixture was heated to reflux. Upon cooling to 50 ‘Cthe
mixture went cloudy and isohexane (5 mL) was added. This caused solid to crystallize and the mixture was cooled to
20 °C, followed by a further addition of ischexane (5 mL). The solid was then filtered, washed with isohexane (1 mL)
and dried in a vacuum oven at 40 °C, to provide the titlte compound, 140 mg.

Example 16D

Preparation of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,8-dihydropyridine-
3-carboxamide

[0462] The final product from Example 16 (25 mg) was placed in a Syn 10 (Radleys) reaction tube together with a
magnetic stirrer, and the material was dissolved in methanol by the addition of one aliquot (1 mL) of methanol preheated
to 50 °C with stirring. A further 5 mg of methanol was added to the reaction tube to ensure a super-saturated solution
was produced on cooling. When the majority of the solid had dissolved, the resultant solution was filtered through a Pall
0.45 pm PTFE Acrodisc CR13 filter into a second tube at 50 *C in the Syn 10. The tube was then cooled to 0 ‘Cata
rate of 3 “C/min and held at 0 °C until the material had crystallized. The samples were filtered off, dried by suction then
by standing in ambient conditions. The solids were carefully removed from the filter paper and examined by XRPD.

Example 16E

X-Ray Powder Diffraction (PXRD)

[0463] The X-ray powder diffraction patterns of Form 1 and Form 2 of 2-(2-fluoro-4-iodophenylamino)-N-(2-hydrox-
yethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide were determined by mounting a sample of the crystal-
line material on Siemens single silicon crystal (SSC) wafer mounts and spreading out the sample into a thin layer with
the aid of a microscope slide. The sample was spun at 30 revolutions per minute (to improve counting statistics) and
irradiated with X-rays generated by a copper long-fine focus tube operated at 40 kV and 40 mA with a wavelength of
1.5406 Angstroms using a Bruker D5000 powder X-ray diffractometer (Bruker AXS, Banner Lane Coventry CV4 9GH).
The collimated X-ray source was passed through an automatic variable divergence slit set at V20 and the reflected
radiation directed through a 2 mm antiscatter slit and a 0.2 mm detector slit. The sample was exposed for 1 second per
0.02 degree 2-theta increment (continuous scan mode) over the range 2 degrees to 40 degrees 2-theta in theta-theta
mode. The instrument was equipped with a scintillation counter as detector. Control and data capture was by means of
a Dell Optiplex 686 NT 4.0 Workstation operating with Diffract+ software. Data were collected over the range 2-theta 2
- 40°, in increments of 2-theta 0.02° with 4s per increment.

[0464] The skilled person is aware that an X-ray powder diffraction pattern may be obtained which has one or more
measurement errors depending on measurement conditions (such as equipment, sample preparation or machine used).
In particular, it is generally known that intensities in an X-ray powder diffraction pattern may fluctuate depending on
measurement conditions and sample preparation. For example, the skilled person will realize that the relative intensity
of peaks can be affected by, for example, grains above 30 microns in size and non-unitary aspect ratios, which may
affect analysis of samples. The skilled person will also realize that the position of reflections can be affected by the
precise height at which the sample sits in the diffractometer and the zero calibration of the diffractometer. The surface
planarity of the sample may also have a small effect. For further information see Jenkins, R & Snyder, R.L. "Introduction
to X-Ray Powder Diffractometry’ John Wiley & Sons, 1996. The crystalline form of 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide may be crystals that provide X-ray powder dif-
fraction patterns identical to the X-ray powder diffraction patterns shown in Figures 10 to 13 and any crystals providing
X-ray powder diffraction patterns substantially the same as that shown in Figures 10 to 13. A person skilled in the art
of X-ray powder diffraction is able to judge the substantial identity of X-ray powder diffraction patterns.

[¢]
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Example 16F

Differential Scanning Calorimetry

[0465] Differential Scanning Calorimetry (DSC) analysis was conducted on 2-(2-fluoro-4-iodophenylamino)-N-(2-hy-
droxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide Forms 1 and 2 using a Mettler DSC820e. Samples
of typically less than 5 mg of material contained in a 40 pL aluminum pan fitted with a pierced fid was heated over the
temperature range 25 °C to 325 “C at a constant heating rate of 10 °C per minute. A purge gas using nitrogen was used
at a flow rate of 100 mL per minute.

[0466] The results indicate that Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxamide shows a large, sharp endotherm with an onset temperature of 169.7 “C due to melting

(Figure 15), whereas Form 2, 2-{2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropy- -

ridine-3-carboxamide has a large sharp endotherm with an onset temperature of 154.3 "C due to melting (Figure 14).
Following the melt a large exothermic event is observed due to degradation. It will be understood that the onset and/or
peak temperature values of the DSC may vary slightly from one machine to another, one method to another or from one
sample to another, and so the values quoted are not to be construed as absolute.

Example 17

[0467]

Br

(S)-(4-bromo-2-fluorophenylamino)-N-{2-hydroxypropoxy)-1,5-dimethyl-8-oxo-1,6-dihydropyridine-3 -carboxamide

[0468] Step A: Methyl 2-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylate was
converted to (S)-2-(4-bromo-2-fluorophenylamino)-N-(2-(tert-butyldimethylsilyloxy)propoxy)-1,5-dimethyl-6-oxo-1,6-di-
hydropyridine-3-carboxamide following the procedure described in Step A of Example 14.

[0469] Step B: To a solution of (S)-2-(4-bromo-2-fluorophenylamino)-N-(2-(tert-butyldimethylsilyloxy)propoxy)-1,5-
dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide (0.037 g, 0.0682 mmol) in THF (1.00 mL) was added 1 M HCI (0.682
mt., 0.682 mmol). The reaction mixture was stirred for one hour at room temperature. The reaction mixture was diluted
with EtOAc and washed with saturated NaHCO; (3x), saturated NaCl (1x), dried (Na,SO,), and concentrated under
reduced pressure. Purification by flash column chromatography (methylene chloride/methanol, 30:1) gave 0.020 (69%)
pure desired product as a yellow solid. MS ES| (+) m/z 428, 430 (M+, Br patiern} detected; H NMR (400 MHz, CD,0D)
8 7.55 (s, 1H), 7.40 (d, 1H), 7.24 (d, 1H), 6.68 (t, 1H), 3.86 (m, 1H), 3.71 (m, 1H), 3.58 (m, 1H), 3.40 (s, 3H), 2.12 (s,
3H), 1.10(d, 3H).

Example 18

[0470)

Br
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Methyl 2(4-bromo-2-fluorophenylamino)-5-ethyl- 1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate

[0471] Step A. Preparation of Methyl 2-chloro-5-ethyl-1-methyi-6-oxo-1,6-dihydropyridine-3-carboxylate: Methy! 5-
bromo-2-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate was converted to methyl 2-chloro-5-ethyl-1-methyl-
6-oxo-1,6-dihydropyridine-3-carboxylate as described in Step D of Example 13 using diethylzinc (1M in hexanes) to -
yield the desired product as a yellow crystalline solid.

[0472] Step B. Methyl 2-(4-bromo-2-fluorophenylamino)-5-ethyl-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate:
Methyl 2-chioro-5-ethyl-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate was converted to methyl! 2-(4-bromo-2-fluor-
ophenylamino)-5-ethyl-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate as described in Step E of Example 13. MS
ESI (+) miz 383, 385 (M+, Br pattern) detected; "H NMR (400 MHz, CDCl,) 8 9.59 (s, 1H), 7.76 (s, 1H), 7.32 (d, 1H),
7.18 (d, 1H), 6.59 {t, 1H), 3.86 (s, 3H), 3.28 (s, 3H), 2.56 (q, 2H), 1.22 {1, 3H).

Example 19

[0473]

Br

2-(4-Bromo-2-fluorophenylamino)-5-ethyl-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0474] Methyl 2-(4-bromo-2-flucrophenylamino)-5-ethyl-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate was cou-
pled and deprotected as described in Example 14 to yield the desired product as a yellow solid. MS APCI (+) m/z 428,
430 (M+, Br pattern) detected; *H NMR (400 MHz, DMSO-dg) 8 11.51 (br s, 1H), 9.54 (br s, 1H), 7.57 (d, 1H), 7.47 (s,
1H), 7.25 (d, 1H), 6.89 (t, 1H), 4.67 (br s, 1H), 3.74 (m, 2H), 3.50 (m, 2H), 3.24 (s, 3H), 2.43 (g, 2H}, 1.14 (t, 3H).
Example 20

[0475]

Br

Methyl 2-(4-bromo-2-fluorophenylamino)-5-chloro-1-methyl-8-oxo-1,6-dihydropyridine-3-carboxylate

[0476] To a solution of methyl2-(4-bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate in
DMF was added N-chlorosuccinimide. The reaction mixture was stirred at room temperature for 25 minutes and then
quenched with saturated sodium bisuffite. The reaction mixture was diluted with H,O and partitioned between EtOAc/
diethyl ether and saturated NaCl. The layers were separated and the aqueous layer was reextracted with EtOAc (1x).
The combined organic layers were dried (Na,SO,) and concentrated under reduced pressure. Purification by flash
column chromatography (methylene chloride/EtOAc, 15:1) gave the desired product as a white solid. MS ESI (+) m/z
389, 391, 393 (M+, Cl, Br pattern) detected. *H NMR (400 MHz, CDCl,) 8 9.88 (s, 1H), 8.13 (s, 1H), 7.34 (d, 1H), 7.24
(d, 1H), 6.69 (t, 1H), 3.87 (s, 3H), 3.29 (s, 3H).

Example 21

[0477}
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2-(4-bromo-2-fluorophenylamino)-5-chloro-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine- 3-carboxamide

[0478] Methyl 2-(4-bromo-2-fluorophenylamino)-5-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate was cou-
pled and deprotected as described in Example 14 to yield the desired product as a pale yellow solid. MS APCI (+) m/z
434, 436, 438 {(M+, C|, Br pattern) detected; 'H NMR (400 MHz, DMSO-dg) 8 11.56 (br s, 1H), 9.75 (br s, 1H), 7.91 (s,
1H), 7.57 (d, 1H), 7.26 (d, 1H), 6.89 (t, 1H), 4.68 (br s, 1H), 3.70 (m, 2H), 3.50 (m, 2H), 3.28 (s, 3H).

Example 22

[0479]

SMe

Methy! 5-cyano-2-(2-fluoro-4-(methylthio)phenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate

[0480] Step A: Preparation of methyl 2-(2-fluoro-4-(methylthio)phenytamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylate: To a solution of prepared from methyl 2-chloro-1-methyl-6-oxo-1 ,B-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 stirred for one hour at -78 *C. Methy! 2-(2-fluoro-4-(methyithio)
phenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate was then added dropwise as a solution in THF 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,Cl and then diluted with EtOAc. The organic layer was separated and
washed with saturated NaCl, dried (Na,S0,), and concentrated under reduced pressure. Purification by flash column
chromatography {(methylene chloride/EtOAc, 15:1) gave the desired product.

[0481] Step B: Preparation of methyl 5-bromo-2-(2-fluoro-4-(methylthio)phenylamino)-1-methyl-6-oxo-1,6-dihydro-
pyridine-3-carboxylate: To a solution of methyl 2-(2-fluoro-4-(methylthio)phenylamino)-1-methyl-6-oxo-1,6-dihydropyri-
dine-3-carboxylate was added N-bromosuccinimide. The reaction mixture was stirred at room temperature for 25 minutes
and then quenched with saturated sodium bisulfite. The reaction mixture was diluted with H,0 and partitioned between
EtOAc/diethy! ether and saturated NaCl. The layers were separated and the aqueous layer was reextracted with EtOAc
(1x). The combined organic layers were dried (Na,SO,) and concentrated under reduced pressure. Purification by flash
column chromatography (methylene chioride/EtOAc, 15:1) gave methyl 5-bromo-2-(2-fluoro-4-(methylthio)phenylami-
no)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate.

[0482] Step C: Methyl 5-cyano-2-(2-fluocro-4-(methylthio)phenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-car-
boxylate: A mixture of methyl 5-bromo-2-(2-fluoro-4-(methyithio)phenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylate (0.020 g, 0.050 mmol), tris(dibenzylideneacetone)-dipalladium(0) (0.046 g, 0.050 mmol), 1,1'-bis(diphenyl-
phosphine)-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 diiuted with EtOAc and H,0 and the layers separated. The EtOAc layer was washed with saturated
NH,Cl and saturated NaCl, dried (Na,S0,) and concentrated under reduced pressure to a dark yellow gum. Purification
by flash column chromatography (methylene chloride/EtOAc, 10:1) gave 0.005 g (28%) pure desired product as a yellow
solid. MS APCI (-) miz 346 (M-1) detected; TH NMR (400 MHz, CDCl,) & 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).

[0483] The following compounds were prepared by the procedures as previously described in the above Examples
unless otherwise indicated.
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Example 23-A

[0484]
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(S)-2-(4-bromo-2-fluorophenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-oxo-1,6-dihydrapyridine-3-carboxamide

[0485] Step A: Preparation of 2-Chloro-6-oxo-1,6-dihydropyridine-3-carboxylic acid: 2-Chloro-6-oxo-1,6-dihydropy-
ridine-3-carboxylic acid was prepared from dichloro-nicotinic acid (3.00 g, 15.6 mmol, Aldrich) according to the procedure
described in US Patent No. 3,682,932 (1972) to yield 1.31 g (48%) of the desired product.
[0486] Step B: Preparation of methyl 2-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylate: To a solution of 2-
chloro-8-oxo-1,6-dihydropyridine-3-carboxylic acid (0.644 g, 3.71 mmol) in DMF (20 mL) was added lithium hydride
(95%, 0.078 g, 9.28 mmol) and the reaction mixture was stirred for 40 minutes under N, Methyl iodide (0.508 mL, 1.16
g, 8.16 mmol) was then added and the reaction mixture was stirred for an additional 45 minutes. The reaction mixture
was quenched with 2 M HCI until the pH was 6-7. The reaction mixture was diluted with EtOAc and saturated NaCl and
the layers were separated. The aqueous layer was back-extracted with EtOAc (1x). The combined organic layers were
dried (Na,SO,4) 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 chioride/EtOAc, 15:1t0 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.
[0487] Step C: Preparation of Methyl 2-(4-bromo-2-flucrophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-car-
boxylate: To a solution of 4-bromo-2-fluorcaniline {0.192 g, 1.01 mmol) in THF (5 mL) at -78°C under N, was added
fithium 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-l-methyl-6-oxo-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,Cl and then diluted
with EtOAc. The organic layer was separated and washed with saturated NaCl, dried (Na,S0,), and concentrated under
reduced pressure. Purification by flash column chromatography (methylene chloride/E1OAc, 15:1) gave 0.232 g (65%)
- pure desired product as a white crystalline solid.
10488} Step D: Preparation of {S)-2-(4-Bromo-2-fluorophenylamino)-N-(2-(tert-butyldimethylsilyloxy)propoxy)-1-me-
thyl-6-oxo-1,6-dihydropyridine-3-carboxamide: To a solution of methyi 2-(4-bromo-2-fluorophenylamino}-1-methyl-6-
oxo-1,6-dihydropyridine-3-carboxylate (0.050 g, 0.14 mmol) and (S)-O-(2-(tert-butyldimethylsilyloxy)propyihydroxy-
lamine (0.072 g, 0.35 mmol) in THF (1.50 mL) at 0 °C was slowly added lithium bis(trimethyisilyyamide (0.70 ml, 0.70
mmol). After addition, the reaction mixture was stirred for 1 hour at room temperature and then quenched by with
saturated NaHCO5. The reaction mixture was partitioned between EtOAc and sat NaCl. The layers were separated and
the aqueous layer was back-extracted with EtOAc (1x). The combined organic layers were dried (Na,;SO,), filtered and
concentrated under reduced pressure to yield a crude brown solid that was used without further purificationin the next step.
[04891 Step E: Reparation of (8)-2-(4-bromo-2-flucrophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-1,6-dihy-
dropyridine-3-carboxamide: To a solution of (S)-2-(4-bromo-2-flucrophenylamino)-N-(2-(tert-butyldimethylsilyloxy)pro-
poxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide (0.074 g, 0.14 mmol} in THF (1.50 mL) was added 1 Maqueous
HCI {1.4 ml, 1.4 mmol). The reaction was stirred for 16 hours at room temperature. The reaction mixture was diluted
with EtOAc and washed with saturated aqueous NaHCO; (3x) and saturated aqueous NaCi. The organic layer was
dried (Na,S0y,), filtered and concentrated under reduced pressure to yield a crude white solid. Purification of the crude
product by trituration with Et,O and isolation of the resulting solid provided (S)-2-(4-bromo-2-fluorophenylamino)-N-(2-
hydroxypropoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide (0.030 g; 52% over two steps) as a white solid.
MS ESI (+) miz 414, 416 (M+) Br pattern detected; 'H NMR (400 MHz, CD;0D) § 7.65 (d, 1H), 7.42 (dd, 1H), 7.28 (m,
1H), 6.81 (¢, 1H), 6.28 (d, 1H), 3.88 (m, 1H), 3.70 (dd, 1H), 3.58 (dd, 1H), 3.38 (s, 3H), 1.11 (d, 3H).
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('S) - MeCH( OH) CH20 (R) - HOCH2CH( OH) CH20 c-PrCH20 0 IVa Table 2 RO R3
HOry 1/ " HO,><"

Example 23-B

[0490]

HaN O

N

N |
(o)

2-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0491] MS ESI (+) miz 388 (M+1) pattern detected; TH NMR (400 MHz, CDCl3) 8 10.8 (s, 1H), 7.47 (d, 2H), 7.39 (d,
1H), 6.54 (t, 1H), 6.26 (d, TH), 5.59 (br s, 2H), 3:24 (s, 3H).

Example 23-C

[0492]

H
N0
-0 b
N
Ne_ |
o

N-ethoxy-2-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,8-dihydropyridine-3-carboxamide

[0493] MS ESI (+) m/z 432 (M+1) pattern detected; *H NMR (400 MHz, DMSO-dg) & 11.4 (br s, 1H), 9.83 (br s, 1H),
7.66 (dd, 1H), 7.58 (d, 1H), 7.43 (d, 1H), 6.65 (1, 1H), 6.18 (d, 1H), 3.70 (q, 2H), 3.21 (s, 3H), 1.10 (t, 3H).

Example 23-D

[0494]

2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0495] MS ESI (+) miz 448 (M+1) pattern detected; 'H NMR (400 MHz, CD50D) 8 7.66 (d, 1H), 7.56 (m, 1H), 7.46
(m, 1H), 6.65 (t, 1H), 6.28 (d, 1H), 3.85 (1, 2H), 3.67 (t, 2H), 3.36 (s, 3H).

Example 23-E

[0496)
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Fl Gsir

HO\/\O/H 0 F
H
N
S 40!
(0]

(8)-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0497] MS ESI (+) m/z 462 (M+1) pattern detected; 'H NMR (400 MHz, CD50D) §7.66 (d, 1H), 7.56 (d, 1H), 7.46 (d,
1H), 6.65 (t, 1H), 6.28 (d, 1H), 3.85 (m, 1H), 3.67 (m, 1H), 3.57 (m, 1H), 3.38 (s, 3H), 1.11 (d, 3H).

Example 23-F

[0498]

~ SMe

N-ethoxy-2-(2-fluoro-4-(methyilthic)phenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide.

[0499] MS APCI (+) miz 352 (M+1) pattern detected; 'H NMR (400 MHz, CD30D) & 7.64 (d, 1H), 7.12 (dd, 1H), 7.05
(m, 1H), 6.86 (t, 1H), 6.21 (d, TH), 3.85 (q, 2H), 3.32 (s, 3H), 2.47 (s, 3H), 1.22 (t, 3H).

Example 23-G

{0500]
HO ﬁ o]
~ SMe

2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 ,6-dihydropyridine-B-éarboxamide

[0501] MS ESI (+) m/z 368 (M+1) pattern detected; TH NMR (400 MHz, CDCl3) § 10.28 (s, 1H), 8.48 (s, 1H), 7.38 (d,
1H), 7.00 (m, 1H), 6.96 (m, 1H), 6.79 (t, 1H), 6.19(d, 1H), 4.04 (m, 2H), 3.88 (m, 1H), 3.75(m, 2H), 3.22 (s, 3H), 2.48 (s, 3H).

Example 23-H

[0502]
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01-1 ...-avThi ' K7i t ~-"," O HCL__,--?? HOH.yr.," a HO,y...

a HCOkI OH \ric

NS SMe

(S)-2-(2-fluoro-4-(methyithio)phenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxam-
ide

[0503] MS ESI (+) m/z 382 (M+1) pattern detected; H NMR (400 MHz, CD;0D) & 7.64 (d, 1H), 7.12 (d 1H), 7.04 (d,
1H),6.85(t, 1H), 6.21 (d, 1H),4.01 (m, 1H), 3.90 (m, 1H), 3.71 (m, 1H), 3.60 (m, 1H), 3.32 (s, 3H), 2.47 (s, 3H), 1.10(d, 3H).

Example 23-H1

[0504]

H

O
\
N Br
O

2-{(4-bromo-2-chlorophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

N0
Cl
o H
P
~ Br
O

(S)-2-(4-bromo-2-chlorophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

H
(@) H Ci
N |
0

o]
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Example 23-H2

[0505]

I
(o]
mm-..g

Example 23-K

[0506]



a

IVb Table 3RORE M H HO...ry | HO.." ,.--..., li ..-)

2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0507] MS APCI (+) miz 464, 466 (M+, Cl pattern) detected; TH NMR (400 MHz, DMSO-dg) § 11.59 (br s, 1H), 10.06
(br s, 1H), 7.86 (d, 1H), 7.64 (d, 1H), 7.54 (dd, 1H), 6.53 (d, 1H), 6.21 (d, 1H), 4.67 (t, 1H), 3.78 (¢, 2H), 3.52 (m, 2H),
3.13 (s, 3H).

Example 23-L
[0508]
Ho Ne_o
\é/\o/ g
= N
N |
(o]

{S)-2-(2-chloro-4-iodophenylamino)-N-{2-hydroxypropoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0509] MS APCI (+) m/z 478, 480 (M+, Cl pattern) detected; TH NMR (400 MHz, DMSO-dg) § 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

[0510]

2-(2-chloro-4-iodophenylamino)-N-methoxy-1-methyl-6-oxo-1.6-dihydropyridine-3-carboxamide

Example 23-N

[0511]

(8)-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyi-6-oxo-1,6-dihydropyridine-3-carboxamide

[0512] MS ESI (+) miz 476 (M+1) pattern detected; TH NMR (400 MHz, CDCly) 5 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).

0
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Reference Example 23-O

[0513]

Thic H Iir i1; -7- & OH"X/

H
N

1D

(S)-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydropropoxy)-1,5-dimethyl-6-oxo-1,8-dihydropyridazine-3-carboxa-

mide

Reference Example 23-P

[0515]

[0514] 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),
4.00 (m, 1H), 3.85 (dd, 1H), 3.79 (s, 3H), 3.72 (dd, 1H), 2.47 (s, 3H), 1.75 (s, 3H), 1.16 {d, 3H).

ZI
O
n

Ho\/\ol

(I
- ZL

Z—-Z

O

(8)-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide
MS APCI (-) m/z 475 (M-1) detected; TH NMR (400 MHz, CD,0D) 6 7.52 (dd, 1H), 7.44 (dd, 1H), 6.63 {t, 1H),

[0516]
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

[0517]
\oz
H
N

2-(2-fluoro-4-iodophenylamino)-N-methoxy-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide
[0518] The following compounds were prepared by the procedures as previously described in the above Examples

Example 24-A
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(continued) RO R3 HarTh'Thst 6H A .,..".-?,1s, 'clTh5;

--"9, i HO..",...... o L# -

z
/

Br

2-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

Example 24-B

[0520]

(l)/
(o] NH
H F
S NQ
NN
O

2-(2-fluoro-4-iodophenylamino)-N-methoxy-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide

Example 24-C

[0521]

N-ethoxy-2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide

Example 24-D

[0522]

58

c



HCKX, 4' HeTh"----'' .. -A.... \ 7N Ri,0"-NO Cl Bre Table 4 Re
RRMH HO.".-.),

N-ethoxy-2-(2-fluoro-4-(melhylthio)phenylamino)-1,5-dimethyi-6-oxo-1,6-dihydropyridine-3-carboxamide

[0523] MS APCI (+) m/z 366 (M+1) pattern detected; H NMR (400 MHz, DMSO-dg) & 11.38 (br s, 1H), 9.79 (br s,
1H),7.54 (s, 1H), 7.23 (dd, 1H), 6.99 (dd, 1H), 6.73 (t, 1H), 3.76 (q, 2H), 3.19 (s, 3H), 2.46 (s, 3H), 2.01 (s, 3H), 112 (t, 3H).

Example 24-E
[0524]
Q
HN._O
H F
e
N s~
o)

2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0525] MS APCI (+) m/z 382 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-dg) § 11.48 (br s, 1H), 8.78 (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 (1, 2H), 3.19 (s, 3H), 2.46
(s, 3H), 2.01 (s, 3H).

Example 24-F

[0526]

T

(8)-2-(2-fluoro-4-(methyithio)phenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxa-
mide

[0527] MS APCI (+) m/z 396 (M+1) pattern detected; TH NMR (400 MHz, DMSO-dg) & 11.48 (br s, 1H), 9.68 (br s,
1H), 7.55 (s, 1H), 7.23 (dd, 1H), 6.99 (dd, 1H), 6.73 (t, TH), 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).
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Example 24-G
[0528]
HO\I\
?
0. NH
H Cl
ot
N\ Br
O

2-(4-bromo-2-chlorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo0-1 ,6-dihydropyridine-3-carboxamide

Example 24-H

[0529]

N\ Br

(S)-2-(4-bromo-2-chlorophenylamino)-N-(2-hydroxypropoxy)-1.5-dimethyl-6-oxo-1 ,6-dihydropyridine-3-carboxamide

Example 24-i
[0530]
HO\L
?
Os NH
H Ci
e
N

2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)1,5-dimethyl-6-oxo-1 ,6-dihydropyridine-3-carboxamide

[0531] MS APCI (+) miz 478, 480 (M+, Cl pattern) detected; TH NMR (400 MHz, CD;0D) §7.79 (d, 1H), 7.59 (s, TH),
7.52 (dd, 1H), 6.39 (d, 1H), 3.89 (t, 2H), 3.67 (t, 2H), 3.34 (s, 3H), 2.13 (s, 3H).

Exampie 24-J
[0532]
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MO.,s, 2 Et HO X i HOThsr OH 7" (continued) R9 R3 The d H

Hitea

(8)-2-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide

Example 24-K
[0533]
~o
HN. O
H Ci
9 ”w@
N\ |
(0]

2-(2-chloro-4-iodophenylamino)-N-methoxy-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide

Example 24-L
[0534]
/rOH
?
HN._.O
H F
o~
Ci N\ |
0]

5-chloro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide

[0535] MS ESI (+) m/z 482, 484 (M+, Cl pattern) detected; TH NMR (400 MHz, DMSO-dg) § 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

[0536]




HO

HCl The e) H

1-10.,". ...
WThi  "..,..-\ Ny

{8)-5-chloro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-oxo-1,6-dihydropyridine-3-carboxam-
ide

Reference Example 24-N

[0537]

4-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyi-6-oxo-1 6-dihydropyridazine-3-carboxamide

[0538] MS APCI (-) miz 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).

Reference Example 24-O

[0539]

{ine.

{S)-4-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1 _6-dihydropyridazine-3-carboxamide

[0540] MS APCI (-) m/z 491, 493 (M-1, Cl pattern) detected; 'H NMR (400 MHz, CDy0D) & 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).

Reference Example 24-P

[0541]

- Br
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'Il_'%ble)S_Rg R3 M H sr A (continued) R9 R3 HO,..... o0
It

4-(4-bromo-2-chlorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-carboxamide

[0542] MS APCI () m/z 429, 431, 433 (M-1, Br, Cl pattern) detected; 'H NMR (400 MHz, CD50D) 87.62 (d, 1H), 7.38
(dd, 1H), 6.67 (d, 1H), 4.02 (t, 2H), 3.81 (s, 3H), 3.75 (t,

Reference Example 24-Q

[0543]

H

[Hthane

ZIT

- Br

{S)-4-(4-bromo-2-chlorophenylamino)-N-(2-hydroxypropoxy)-1.5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-carboxam-
ide

[0544] Additional compounds of the present invention include compounds of general Formulas la, IVa, Vb, Ve, IVd,
Ve, IVE, and IVg as shown in the following Tables 1-8

R? R8

Ia

Table 1
R7 R® R? RS R3
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,O
¢c-PrCH,0

Me Me F 1 H
OH
OMe
OFEt
HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
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(continued)

R7

R®

R1

RS

R3

c-PrCH,0

Me

Me

SMe

H

OH

OMe
OEt

HOCH,CH,0O
HOCH,C({Me),0O
(S)-MeCH(OH)CH,0O
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

Me

Ci

Br

H
OH
OMe
OEt
HOCH,CH,O
HOCH,C(Me),O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,O
c-PrCH,O

Me

Me

Cl

H

OH

OMe
OEt

HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0

¢-PrCH,0

Cl

SMe

H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),O
(S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,0
¢c-PrCH,0

Br

H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0
{S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

Me

H
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Hor'yrY 6H --0,...----- y VThir .".---...," -..y C H (continued) R9
R3 H ., isi HO ..y..... v

(continued)
R7 R R? R R3
OH
OMe
OEt
HOCH,CH,0

HOCH,C(Me),O
{S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

Me F F SMe H
OH
OMe
OEt
HOCH,CH,O
HOCH,C(Me),O
(S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,O
¢c-PrCH,0

Me F Cl Br H
OH
OMe
OEt
HOCH,CH,O
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0

Me F Cl | H
OH
OMe
OEt
HOCH,CH,O
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,O

Me F Cl  SMe H

OH

OMe
OEt

HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,O
{R)-HOCH,CH(OH)CH,0
c-PrCH,0

Me Cl F Br H
OH
OMe
OEt
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(continued)
R7 R® R1 R8 R3
HOCH,CH,0
HOCH,C(Me),0

(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0
Me Cl F | H
OH
OMe
OFEt
HOCH,CH,0
HOCH,C(Me),0
{S)-MeCH(CH)CH,0
(R)-HOCH,CH(OH)CH,0
¢c-PrCH,0
Me Ci F SMe H
OH
OMe -
OEt
HOCH,CH,O
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(GH)CH,0
¢-PrCH,0
Me Ci Cl Br H
OH
OMe
OEt
HOCH,CH,O
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,O
¢-PrCH,0
Me cl Cl ] H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0

Me Cl Cl  SMe H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0O
(S)-MeCH(OH)CH,O
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W Table 6 RO R3 M¢ H Haynms, ; Hay g % H(0.</ (continued) RO R3
HOM'.-N -/ OH .

(continued)
R7 R® R' RS R3
(R)-HOCH,CH(OH)CH,O
¢-PrCH,0
c-PrCH, Me F Br H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),O
(S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0

¢c-PrCH, Me F | H
OH
OMe
OFEt
HOCH,CH,0
HOCH,C(Me),O
(S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,0
¢c-PrCH,0O
c-PrCH, Me F SMe H
OH
OMe
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 Br H
OH
OMe
OEt
HOCH,CH,0O
HOCH,C(Me),0
(8)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,O
¢c-PrCH,0
c-PrCH, F F | H
OH
OMe
OEt
HOCH,CH,0
HOCH,C({Me),0O
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,O

c-PrCH, F F SMe H
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{continued)

R7 RS R!? RS R3

OH

OMe
OEt

HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,O
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[0545] Additional examples of the invention include the following, which can be made by the methods described above,
unless otherwise indicated.

Reference Example 25-A

[0546]
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4-(2-Fluoro-4-(methylthio)phenylamino)-1,5-dimethyl-6-oxo-1 ,6-dihydropyrazine-3-carboxamide

[0547) MS APCI (1) m/z 321 (M-1) detected; TH NMR (400 MHz, CD30D) § 7.09 (dd, 1H), 7.04 (d, 1H), 6.87 (t, 1H),
3.81 (s, 3H), 2.48 (s, 3H), 1.70 (s, 3H). »

Reference Example 25-B

[0548]

5-Fluoro-4-(2-fluoro-4-methylthio)phenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo-1,6-dihydropyridazine-3-car-
boxamide

[0549] MS APCI () miz 385 (M-1) detected; 'H NMR (400 MHz, CD30D) & 7.14 (td, 1H), 7.07 (m, 2H), 4.05 (t, 2H),
3.79 (s, 3H), 3.78 (t, 2H), 2.49 (s, 3H).

Reference Example 25-C

[0550]

pan g

(S)-5-Fluoro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-oxo-1,8-dihydropyridazine-
3-carboxamide

[0551] MS APCI (-) miz 399 (M-1) detected; TH NMR (400 MHz, CD30D) § 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). '

Reference Example 25-D

[0552)
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5-Chloro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 ,6-dihydropyridazine-3-car-
boxamide

[0553] MS APCI (-) miz 401, 403 (M-1, Cl pattern) detected; TH NMR (400 MHz, CD30D) § 7.06 (m, 3H), 3.94 (t, 2H),
3.81 (s, 3H), 3.73 (t, 2H), 2.49 (s, 3H).

Reference Example 25-E

[0554]

~ cl s

(S)-5-Chloro-4-(2- fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-1 ,B-dihydropyridazine-
3-carpoxamide

[0555] MS APCI (-) miz 415, 417 (M-1, Cl pattern) detected; TH NMR (400 MHz, CD,0D) 4 7.06 (m, 3H), 3.98 (m,
1H), 3.81 (m, 1H), 3.80 (s, 3H), 3.69 (dd, TH), 2.49 (s, 3H), 1.16 (d, 3H).

Reference Example 25-F

[0556]

4-(2-Fluoro-4-(methylthio)phenylamino)-N-(3-hydroxypropyl)-1 ,5-dimethyl-6-0x0-1,6-dihydropyridazine-3-carboxam-
ide

[0557] MS APCI (-) m/z 379 (M-1) detected; TH NMR (400 MHz, CD;0D) § 7.09 (dd, 1H), 7.03 (d, 1H), 6.86 (t, 1H),
3.81 (s, 3H), 3.64 (¢, 2H), 3.43 (, 2H), 2.47 (s, 3H), 1.80 (m, 2H), 1.71 (s, 3H).

Reference Example 25-G

[0558]
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(8)-N-(2,3-Dihydroxypropyl)-4-(2-fluoro-4-(methylthio)phenylamino)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-car-
boxamide

[0559] MS APCI (-) miz 395 (M-1) detected; 'H NMR (400 MHz, CD,0D) 8 7.10 (dd, 1H), 7.03 (dd, 1H), 6.86 (¢, 1H),
3.81 (s, 3H), 3.80 (m, 1H), 3.51 (m, 3H), 3.37 (dd, 1H), 2.47 (s, 3H), 1.71 (s, 3H).

Reference Example 25-H

[0560]

- Br

4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

[0561] MS APCI (-) m/z 353, 355 (M-1, Br pattern) detected; 'H NMR (400 MHz, CD50D) 8 7.38 (dd, 1H), 7.27 (m,
1H), 6.80 (t, 1H), 3.82 (s, 3H), 1.72 (s, 3H).

Reference Example 25-1

[0562]

HO™ N0 o F

O
I
\

- Br

(R)-4-(4-Bromo-2-flucrophenylamino)-N-(2,3-dihydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydrop: o
amide

[0563] MS APCI (-) m/z 443, 445 (M-1, Br pattern) detected; TH NMR (400 MHz, CD30D) 8 7.3y {
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).

Reference Example 25-J

[0564]
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4-(4-Bromo-2-fluorophenylamino)-N-(1-hydroxy-2-methylpropan-2-yloxy)-1 ,5-dimethyl-6-oxo-1,6-dihydropyridazine-
3-carboxamide

[0565] MS APCI (-) miz 441, 443 (M-1, Br pattern) detected; TH NMR (400 MHz, CD,0D) § 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).

Reference Example 25-K

[0566]

4-(2-Fluoro-4-iodophenylamino)-1,5-dimethyl-6-ox0-1 _B-dihydropyridazine-3-carboxamide

[0567] MS APCI (-) miz 401 (M-1) detected; TH NMR (400 MHz, DMSO-dg) 8 9.75 (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, 3H).

Reference Example 25-1

[0568)

\
ZTI

4~(4-Bromo-2-fluorophenylamino)-5-fluoro-N-(2-hydroxyethoxy)-1 -methyl-6-ox0-1,6-dihydropyridazine-3-carboxam-
ide

[0568] MS APCI () m/z 417, 419 (M-1, Br patter) detected; TH NMR (400 MHz, CDCl)  9.66 (br. s, 1H), 9.30 (br.
s, 1H), 7.28 (m, 2H), 6.97 (td, TH), 4.11 (t, 2H), 3.84 (, 2H), 3.82 (s, 3H), 3.51 (t, 1H).

Reference Example 25-M

[0570]
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4-(2-Fluoro-4-iodophenylamino)-N, 1,5-trimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

[0571] MS APCI (-) miz 415 (M-1) detected; TH NMR (400 MHz, CD50D) & 7.52 (dd, 1H), 7.44 (m, 1H), 6.61 (t, 1H),
3.81 (s, 3H), 2.87 (s, 3H), 1.74 (s, 3H).

Reference Example 25-N

[0572]

N-(Cyclopropylmethyl)-4-(2-flucro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxamide

[0573] MS APCI (-) miz 455 (M-1) detected; TH NMR (400 MHz, CD50D) 5 7.52 (dd, 1H), 7.4 (dd, 1H), 6.62 (t, 1H),
3.83 (s, 3H), 3.18 (d, 2H), 1.75 (s, 3H), 1.06 (m, 1H), 0.51 (dd, 2H), 0.27 (dd, 2H).

Reference Example 25-O

[0574]

4-(2-Fluoro-4-iodophenylamino)-N-(3-hydroxypropyl)-1,5-dimethyl-6-oxo-1 B-dihydropyridazine-3-carboxamide

[0575] MS APCI (-) miz 459 (M-1) detected; 'H NMR (400 MHz, CD,0D) & 7.52 (dd, 1H), 7.44 (dd, 1H), 6.62 (t, 1H),
3.81 (s, 3H), 3.63 (t, 2H), 3.43 (1, 2H), 1.79 (m, 2H), 1.74 (s, 3H).

Reference Example 25-P

[0576]
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5-Fluoro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 _6-dihydropyridazine-3-carboxamide

[0577] MS APCI () miz 465 (M-1) detected: TH NMR (400 MHz, CD50D) § 7.55 (dd, 1H), 7.50 (d, 1H), 6.95 (td, 1H),
4.05 (t, 2H), 3.80 (s, 3H), 3.78 (t, 2H).

Reference Example 25-Q

[0578]

4-(2-Fluoro-4-iodophenylamino)-N-(2-hydroxyethyl)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-carboxamide

[0579] MS APCI () miz 445 (M-1) detected; TH NMR (400 MHz, CD30D) 8 7.52 (dd, 1H), 7.4 (dd, 1H), 6.62 (t, 1H),
3.82 (s, 3H), 3.68 (t, 2H), 3.46 (t, 2H), 1.74 (s, 3H).

Reference Example 25-R

[0580]

N-(2,3-Dihydroxy)propyl)-4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridazine-3-carboxamide

[0581] MS APCI () miz 475 (M-1) detected; TH NMR (400 MHz, CD,0D) 3 7.52 (dd, 1H), 7.44 (dd, 1H), 6.62 (t, TH),
3.82 (s, 3H), 3.80 (m, 1H), 3.52 (m, 3H), 3.36 (dd, 1H), 1.74 (s, 3H).

Reference Example 25-S

[0582]
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5-Chloro-4-(2-fluoro-4-icdophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 ,6-dihydropyridazine-3-carboxamide

[0583] MS APCI (-) miz 481, 483 (M-1, Cl pattern) detected; TH NMR (400 MHz, CD,0D) 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).

Reference Example 25-T

[0584]

(S)-5-Chloro-4-(2-fluoro-4-icdophenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-oxo-1,6-dihydropyridazine-3-carbox-
amide

[0585] MS APCI () miz 495, 496 (M-1, Cl pattern) detected; 'H NMR (400 MHz, CD;0D) & 7.53 (dd, 1H), 7.49 (d,
1H), 6.88 (t, 1H), 3.99 (m, 1H), 3.83 (m, 1H), 3.81 (s, 3H), 3.71 (dd, 1H), 1.17(d,3H).

Reference Example 25-U

[0586)

pdn s

5-Chloro-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1 ,6-dihydropyridazine-3-carboxamide

[0587] MS APCI (-) miz 421, 423 (M-1, Cl pattern) detected; 'H NMR (400 MHz, CDCI5/CD,0D) 8 7.56 (td, 1H), 7.46
(m, 1H), 6.82 (t, 1H), 3.87 (s, 3H).

Reference Example 25-V

[0588]
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Shve H d Me [ 0545] Additional exanples of the invention
I ncl ude the foll ow ng, which can be nade by the nethods descri bed above,
unl ess ot herw se indicated. Reference Exanple 25-A [ 0546]

OH
H
HO\/K/N o
F
H
NZ | N
I
N
-~ Cl I '
o)

5-Chloro-N-{2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxa-
mide

[0589] MS APCI (+) m/z 497, 499 (M+1, Cl pattern) detected; TH NMR (400 MHz, CD,0D) & 7.53 (dd, 1H), 7.49 (d,
1H), 6.86 (t, 1H), 3.84 (s, 3H), 3.80 (m, 1H), 3.55 (d, 2H), 3.50 (m, 1H), 3.37 (dd, 1H).

Reference Example 25-W

[0590]

{S)-N~(2,3-Dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-carboxam-
ide

[0591] MS APCI (-) m/z 475 (M-1) detected; TH NMR (400 MHz, CD,0D) & 7.52 (dd, 1H), 7.44 (d, 1H), 6.62 (t, 1H),
3.82 (s, 3H), 3.80 (m, 1H), 3.52 (m, 3H), 3.36 (dd, 1H), 1.74 (s, 3H).

Reference Example 25-X

[0592)

(8)-5-Chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-car-
boxamide

[0593] MS APCI (+) m/z 497, 499 (M+1, Cl pattern) detected; TH 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).
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0

4- (2- Fl uoro-4- (et hyl t hi o) phenyl am no) -1, 5- di net hyl- 6- oxo- 1, 6- di hydr opyr azi
ne- 3- carboxam de [0547] Ms APCI (-) mlz 321 (M 1) detected; 1H NMR (400
MHz, CD30D) 6709 (dd, 1H), 7.04 (d, 1H), 6.87 (t, 1H), 3.81 (s, 3H), 2.48
(s, 3H), 1.70 (s, 3H). Reference Exanple 25-B [0548]

5- Fl uor o-4-(2-fl uor o- 4- net hyl t hi o) phenyl am no) - N- ( 2- hydr oxyet hoxy) - 1- net hyl
- 6- exo- 1, 6-di hydr opyri dazi ne- 3-car boxam de [0549] M5 APCI (-) mz 385
(l\/#l)2 deixgmd;eglﬂ\f 1H NWR (400 MHz, CD30D) 87.14 (td, 1H), 7.07 (m 211), 4.05
EOSSOP,WS"“] (s, 3H), 3.78 (t, 2H), 2.49 (s, 3H). Reference Exanple 25-C
(S)-5-Fluoro-4-(2-fluoro-4-(methylthio)phenyl am no) - N- (2- hydr oxyPr opox 1-
met hy1- 6- oxo- 1, 6- di hydr opyr i d8¥~pe%- car hoxani de [)0551]( I\/SyAPCI y( )pn1 g) 399
(M1) detected; 1H NWVR (400 Mz, | CD39D) |67. 14 (td, 1H), 7.07 (m 2H), 4.04
(m 1H), 3.93 (dd, 1H), 3.81 ( , (s, 3H, 2.49 (s, 3H), 1.18 (d,
3H). Reference Exanpl e 25-D [ 0852]n

5- Chl or 0- 4- ( 2-f | uor o- 4- ( met hyl t Ri(0) PhenyT ansno) - N- ( 2- hydr oxyet hoxy) - 1- met hy
.1 -6-0x0-1, 6-di hydropyri dazi ne- 3-@ar boxam de - [0553] M5 APClI (-) m z 401, 403
(M1, Cl pattern) detected; 1H NVR (400 WHz, CD30D) 67.06 (m 3H), 3.94 (1,
2H), 3. & (ltsro 4C@h«ﬁhylth@)pﬁéBylahﬁnO)-mﬁwl-G-OXD-Mﬁeﬂihydtqpyr?dinerB-caR@f_@E%nce Exanpl e 25-E
[055 ] S A +1 attern detecte 400 MHz, DMSO 1138 s, 1H 7 2 (brs, 1H

uoro- 4Bl S S RN BB BB "0 1, 5.0
i hydr opyri a2| ne carpoxam g] APC n12 415 417 (M1, d

pat t er n)exaehentzed; 1H NWVR (400 M—Iz CD30D) 6 7 06 (m 31-1), 3.98 (m 1H),
3.81 (m 1H), 3.80 (s, 3H), 3.69 (dd, 1H), 2.49 (s, 3H), 1.16 (d, 3H).

Ref er end®%xanpl e 25-F [ 0556] 0

4- (2- Fl uor o- 4- (et hyl t hi o) phenyl am no) N- ( 3- hydr oxyproPYl) -1, 5-di net hyl -

x0- 1, 6-di hydr opyri dazi ne-,.@;\c% /5/

5—ﬂuor0-2-(2~ﬂuoro—4~(methylthio)phenylamino)—N-(2—hydroxyethoxy)—1 -methyl-6-oxo-1,6-dihydropyridine-3-carboxa-
mide

[0597] StepA: Preparation of 2-chloro-5-fluoro-6-oxo-1 ,6-dihydropyridine-3-carboxylic acid: A mixture of 2,6-dichloro-
5-fluoronicotinic acid {15.00 g, 71.43 mmol, Lancaster Synthesis) and 2 N NaOH (178.6 mi, 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.
[0598] Step B: Preparation of methyl 2-chloro-5-fiuoro-1-methyl-6-oxo0-1,6- -dihydropyridine-3-carboxylate: To a so-
jution of 2-chloro-5-flucro-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,S0,) 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 chiloride/EtOAc, 15:1) to give
the desired product (5.40 g, 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.
[0599] Step C: Preparation of methyl 5-fluoro-2-(2-fluoro-4- -(methylthio)phenyiamino)-1-methyl-6-oxo-1,6-dihydro-
pyridine-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 mi, 3.42mmol, 1M solution in hexanes) dropwise. The reaction
mixture was stirred for one hour at -78 °C after the addition was complete. Methy! 2-chloro-5-fluoro-1-methyl-6-oxo-1,6-
dihydropyridine-3-carboxylate (0.300 g, 1.37 mmol) was then added dropwise as a solution in THF (5 mL) and the
reaction mixture was stirred for 30 minutes at -78 °C. The reaction was quenched by the addition of 1 M HCI until the
pH of the reaction mixture was 5, and then diluted with EtOAc and saturated NaCl. The organic layer was separated,
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[0557] MB APCI (-) miz 379 (M 1) detected; 1H NMR (400 MHz, CD30D) 67.09
(dd, 1H), 7.03 (d, 1H), 6.86 (1, 1H), 3.81 (s, 3H), 3.64 (t, 2H), 3.43 (t,
2H), 2.47 (s, 3H), 1.80 (m 2H), 1.71 (s, 3H). Reference Exanple 25-G
[ 0558] 0 | 01-1 HQJ O
(S)-N-(2,3-Di hydroxypropyl)-4-(2-fluoro-4-(nettedthio)phenyl am no) -1, 5-di ne
t hyl - 6- oxo- 1, 6-di hydr opyri dazi ne- 3- carboxam de [0559] M5 APClI (-) mz 395
(M 1) detected: 1H NVR (400 MHz, CD30D) 8710 (dd, 1H), 7.03 (dd, 1H), 6.86
(t, 1H),did8%Ses andzmentr@edwer(reqqced irpfpure. Burec@nog’m'ash@wmn Bromepaeefy <met|2#f)"e 2. 47
(S 3H), chlgnd?/lj_tO(\cS151 epurRéefS\éeid By H; I
P 5-flUgr T phem o’ .
(4bBI’ Olﬁhox %1? B0xam g,)))l'o I;{?Jré’éf btk 8 105r0-202 o-4=(m ' 1-
- car DOX I okd- arb xy|)ite 180 93204 m%&anc((M(le yi63%) etpy@ﬁyti@fy! medﬁ':‘(MGECt ed; 1H
NIVR (400m|M 4 mrk) (2&Z)a36 clwelelaadel rhiym dls(@etrglbimamiddy.18 i, 18Omfdh, 1 Miseiytion I8, 82 (s
3|—|) 1. 7@)(3(,3) dr@H}g THRaéagtive mGtare Em"[ﬁd@f gljmg_uteF Gg@@ d with 10/I HCI, and then partitioned
R) - 44 Oyt araigd the th EtRAC {1x
(()X2) 1, g %M POZC Efna%wébw@%&%%amr (h%ﬁfm- e@ c(onc)entm un%&'ﬁ ucezf Eggé Wlo%nbl ggld)ggz []ga'n)G )
without puri
det ECt ed)[/o @gplé@aq ~fhuor m th I@o)p&ﬁenjylh’)nno) 5—(27r19c{r$xyeth$>lv§-1, mAhyQQD((dn 1H)
3.8 dro idiablg-Earboxaimte: Td‘a Wltl((nﬂaf 5-blp-2-(2Hucfe/{- @ ethyBlf)pheriRatfiel- enare-skexanpl e
25- J [ 05!6(4](vmylo>@)ethoxy) -1,6- dlhydropyndme -3-carboxamide (0.121 g, 0.294 mmol) in EtOH (3 mL) was added 2 M HCI
4: 14- Br o(pma @-)fmuw {I“&?ﬁ‘"ﬁ@)a‘ wé% W&fed% 6 houg Tﬂ*ﬁ;;ﬂ PG A DK%Y) - 1, 5- di

nmet hyl - Gad to%’ P @% he organhic layer was separat
wash with satura he com med aqueou xtracted with EtOAc (1x). The combined

orgamc layers were dried (Na,SO,4) 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-hydrox-
yethoxy)-1-methyl-6-oxo-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; TH NMR (400 MHz, DMSO-dg) 3 11.54 (br s, 1H), 9.65 (brs, 1H), 7.65 (d, 1H), 7.23
(dd, 1H), 6.99 (dd, 1H), 6.81 (t, TH), 4.67 (8, 1H), 3.74 (¢, 2H), 3.51 (q, 2H), 3.25 (s, 3H), 2.46 (s, 3H).

Example 25-AA

[0602]

SMe

5-chloro-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 ,6-dihydropyridine-3-carboxa-
mide

[0603] MS ESI (+) m/z 402, 404 (M+, Cl pattern) detected; 1H NMR (400 MHz, DMS O-dg) 8 11.59 (br s, 1H), 10.00
(brs, 1H), 7.93 (s, 1H), 7.23 (dd, 1H), 7.01 (dd, 1H), 6.93 (t, 1H), 4.66 (t, 1H), 3.73 (4, 2H), 3.51 (m, 2H), 3.24 (s, 3H),
2.47 (s, 3H).

Example 25-BB

[0604]

SMe




[0565] M5 APCI (-) mz 441, 443 (M1, Br pattern) defected; 1H NVR (400
MHz, CD30D) 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), Reference Exanple 25-K [ 0566]

4- (2- Fl uor o- 4-i odophenyl am no) - 1, 5- di met hy1- 6- oxo- 1, 6- di hydr oPyri dazi ne-3-c
arboxam de [0567] M5 APCI (-) mz 401 (M 1) detected; 1H NWR (400 Mz,
DMSO-d6) 59.75 (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, 311), 1.63 (s, 3H). Reference Exanple 25-L

[ 0568] (S)-5-ﬂuoro-2-(2-ﬂuoro—4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1—methyl-6-oxo-1,6»dihydropyridine-3—car-

4- (4- Br aneenRe f | uor ophenyl am no) - 5- fI uor o- N- ( 2- hydr oxyet hoxy) - 1- net hy1- 6- oxo

-1,6-dih drop ri dazi ne - car boxam )5 ms 1H439%1 bA19 (M1,
B Gl @iz 4 tter ct W 4 {br 30 (br
sr el 5 )j,;%) %%SW Elm? a7 5@5% 2 3253@5’ 2%3 82((5

1 1 3
3H), 3.5(1 . Reference Exarrpl e 25-M [0570]

4- (2-Fl lmbnﬁpldasromdophenyl am no)-N, 1, 5-trinmethyl-6-oxo-1, 6-di hydropyri dazi ne-
3-carboxam de [0571] Ms APCl (-) ink 415 (M1) detected; 1H NWMR (400 MHz,
CD30D) 6%°%2 (dd, 1H), 7.44 (m 1H), 6.6 (I, 1 H), 3.81 (s, 3H), 2.87 (s,

" 3H), 1.74 (s, 3H). Ref erence Exanmpl e 25-N [0572] . O

N- ( Cycl opr opyl met hyl ) - 4- (b1 ro-ﬂl ephe '_yl am no) -1, 5-di rret hyl - 6- oxo-1, 6
- di hydr oPyri dazi ne- 3- car boxa i de0” APCI (-) miz 455 (M1)
detected; 1H NMR (400 MHz, CGD30D) H).
1H), 3.83 (s, 3H), 3.18 (d, 2H),
0.27 (dd, 2H). Reference Exanple < ONQ57%
4- (2- Fl uor e- 4-i odophenyl am no) -
i hydr oPyri dazi ne- 3- car boxam de
1H NWVR (400 MHz, CD30D) 67.52
(S, 3|_|),Sro. H2-flug ».a‘:O‘
Exanpl e 2526
5- Fl uor opdyr( %nszpé%qﬂAw £ QPhe RYHa HeBR) - NNGR By 8)se tah) 0 X1ysp ol s, IBLolay 1- 6- 0X 0-
1, 6- di hy@rsopy, rbaaznnezsducay, boxadrHle. 94(5 O A7 (MB), ARG, 10, 3541, 2H) B35 (s(3Wh 1)

det ect ed2.4714, IH) NVRd(#90 MHz, CD30D) 8 7.55 (dd, 1H), 7.50 (d, 1H), 6.95 (td,
1H), 4.05 (f, 2 , 3.80 (s, 3H), 3.78 (t, 2H) .

Example 25-D
H
N (0]
o~ F
N
N
~ SMe
0

2-(2-fluoro-4-(methylthio)phenylamino)-N-methoxy-1-methyl-6-oxo-1 ,6-dihydropyridine-3-carboxamide

7.44 (dd, 1H), 6.62 (t,
06 (m 1H), 0.51 (dd, 2H),

e 1H), 3.81
. Reference

[0608]

[0609] MS ESI (+) m/z 338 (M+1) pattern detected; TH NMR (400 MHz, CDCly) 5 10.33 (s, 1H), 8.39 (s, 1H), 7.40 (d,
1H)., 7.02 (dd, 1H), 6.96 (dd, 1H), 6.75 (t, TH), 6.20 (d, 1H), 3.83 (s, 3H), 3.23 (s, 3H), 2.47 (s, 3H).

Example 25-FF

[0610]
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Ref erence Exanple 25-0 [0578] O

4- (2- Fl uor o-4-i odophenyl am no) - N- ( 2- hydr oxyet hyl ) - 1, 5-di net hyl - 6- oxo- 1, 6- di
hydr oPyri dazi ne- 3- car boxam de [0579] Ms APCI (-) mz 445 (M 1) detected,
1H NVR (400 MHz, CD300) 57.52 (dd, 1H), 7.44 (dd, 1H), 6.62 (t, 1H), 3.82
(s, 3H), 3.68 (t, 2H), 3.46 (t, 2H), 1.74 (s, 3H). Reference Exanple 25-R
[0580] O

N- (2, 3- Di hydr oxy) propyl) -4-(2-fl uoro-4-iadophenyl am no) -1, 5- di net hyl - 6- oxo-
1, 6-di hydr opyri dazi ne- 3- car boxam de  [0581] M5 APClI (-) mz 475 (M1)
detected; 1H NMVR (400 Mz, Q.52 (gd, 1H), 7.44 (dd, 1H), 6.62 (t,
1H), 3.82 (s, 3H), 3.80 (m 1H), 3. 524(m |3H), 3.36 (dd, 1H), 1.74 (s, 3H).
Ref erence Exanpl e 25-S [0582]
5- Chl or 0- 4- (2-f | uor o- 4-i odophenyl angno) - hydr oxyet hoxy) - 1- met hy1l- 6- oxo-
1, 6- di hydr opyri dazi ne- 3- car boxani™gé ™05 APClI (-) mz 481, 483 (M1,
C pattern) detected; 1H NVR (4005MHz, CD30D) 87.53 (dd, 1H), 7.49 (d, 1H),
6.88 (t, 1H), 3.97 (t, 2H), 3.81 (s, 3H), 3.74 (t, 2H). Reference Exanple
25-T [05 an d 15851 4 35] M. ey 5, 496 (M1, d

patt er n):§ ]ﬂ oroql 10d ?lenl ]S LQ gbsclx ‘!\@ r}xdﬁe%fa%émé%. lH), 7 49 (d, lH),

6. 88 (t, [odih)) ,MsESHY) n{id 402 (ML Blpatterd d8Bted; M NMEHO0 MBZ, BUSE-8;) 5 B (5. 18). 78 (frddH). 1H) ,

1. 17(d, 3H)s.s, Refres @nicip 7.Bxargpl. 854261HY 3106 88)) 2.00 (s, 3H).

5- Chl oro- 4- (2-f | uor o- 4-i odophenyl am no) - 1- met hy1l- 6- oxo- 1, 6- di hydr opyri dazi n
e- 3- car bERANF &M [ 0587] MB APCI “(-) mz 421,423 (M1, O pattern) detected;
1H NWR (@40@, Mz, CDC13/CD30D) 87.56 (td, 1H), 7.46 (m 1H), 6.82 (t, 1H),
3.87 (s, 3I—b. Ref erence Exanpl e 25-V [0588]

HO\/\/H o -
N
L
~ |
0

2-(2-fluoro-4-iodophenylamino)-N-(3-hydroxypropyl)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridine-3-carboxamide

[0613] MS ESI (+) m/z 460 (M+1) pattern detected; TH NMR (400 MHz, DMSO-dg) 3 10.34 (s, 1H), 8.27 (t, 1H), 7.72
(s, 1H), 7.64 (dd, 1H), 7.38 (dd, 1H), 6.50 (, 1H), 4.41 (t, 1H), 3.17 (s, 5H), 2.01 (s, 3H), 1.55 (s, 2H).

Example 25-JJ

[0614]

{8)-5-chioro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1 -methyl-6-ox0-1,6-dihydropyridine-3-carboxam-
ide

[0615] MS APCI (+) miz 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, TH), 6.69 (t, 1H), 4.69 (m, 1H), 3.46 (m, 2H), 3.27 (s, 3H), 0.99 (d, 3H).

Example 25-KK

[0616]
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5- Chl oro- N- (2, 3-di hydr oxypropyl) - 4-(2-fl uoro-4-iodophenyl am no) - 1- net hyl - 6-
oxo- 1, 6-di hydr opyri dazi ne- 3- car boxam de [0589] Ms APCl1 (+) m z 497, 499
(M1, d pattern) detected; 1H NWR (400 WMHz, CD30D) 237.53 (dd, 1H), 7.49
(d, 1H), 6.86 (I, 1H), 3.84 (s, 3H), 3.80 (m 1H), 3.55 (d, 2H), 3.50 (m
1H), 3.37 (dd, 1H). Reference Exanple 25-1N [0590] O

(S)-N- (2, 3-Di hydroxypropyl)-4-(2-fl uoro-4-iodophenyl am no) -1, 5-di net hyl-6-0
x0- 1, 6-di hydr opyri dazi ne- 3- car boxam de [0591] Ms APCI (-) mlz 475 (M 1)
detected; 1H NWVR (400 MHz, CD30D) 8, 7.52 (dd, 1H), 7.44 (d, 1H), 6.62 (t,
1H), 3.82 (s, 3H), 3.80 (mO\le\ y 3.36 (dd, 1H), 1.74 (s, 3H).
Ref erence Exanple 25-X [0592% § 5-{Chl @;ro Y. 42, 3-di hydroxy
propyl)-4-(2-fl uoro-4- |odophényl am W - 6- 0xo- 1, 6-di hydr opyri dazi ne
-3-cae boxanmide [0593] MS APCl (+)|| rn/lz 4 99 (M+1 Cl pattern)
detected; 1H NVR (400 MHz, CD30D). 8% &2~ dd>#A)N, 7.48 (d, 1H), 6.86 (t,
1H), 3.84 (s, 3H), 3.80 (m 1H), (d 2H), 3.51 (d, 1H), 3.37 (dd, 1H).
Exanpl e 25-Y [0594]

p
(400 |VHZ[,061!}}|V$@A@|6|)(+)6&1923&1(@;terrﬂdb1}qted7’H9ﬂR (v, coidd) § 7.72.(B8(d, 58cth)H,) 7’52 45 (br
s, 1H), (@d.25, ozdd, 1HLBR7, (m7HDA7Y (¢l H). BBH (dd. GNP ts, 3HLH)3 (. DOIP ¢, 3HLH) , 3. 07( s,
3H), 2.48(s, 3H). Exanple 252 [0596]
5-f 1 uor oB2™P92Zxyor o- 4- (et hyl t hi 0) phenyl ami no) - N- ( 2- hydr oxyet hoxy) - 1- net hy
| - 6- oxo0- 1%61 - di hydropyri di ne- 3- carboxam de [0597] Step A Preparation of
2- chl or o-5-11 uor o- 6- 0xo- 1, 6- di hydr opyri di ne- 3-carboxylic acid: A mxture of
2. 6-di chl oro5-fluoronicotinic acidy{15.00 g, 71.43 nmol, Lancaster

Synt hesis) and 2 N NaCH (1*18\,6/ﬂd
hours and then at roomterrperature f The reaction m xture was
cooled to 0 .0 and acidified with 874 m, 392.9 muol). The

m xture was cooled for 30 nminutes ifh an i the solid filtered and
washed wi th H20. The isol ated soldd™ in warmEtOH filtered and
then washed with warm EtOH. The solids were collected and dried under

vacuum overnight to yield the desi red product (6.4 g, 47% as a beige

sol i d. [ & t 1-6-0x0-1.,6-dihydropyridine-3-carboxamide

2-chlo ogg‘orfoluzé%’é%‘p‘i'?dopﬂygp‘%%&gygri)%éh%g? ﬁl%#yo%yrl di nye %, carboxylate: To a

sol ut i oneefo; 2ngdsl (Ql’nflt-456(ﬁﬂhl)lﬁ)aft@°r(ﬁie@édGHllMﬁ(-‘id] N cvepyie) b disn ér e asbibneyHl. ¢ aci d

(6. 37 g, 7.8Qdd26), mapk.)H) W7DVPH 260t ) 6&t 110. 36tk 4Hdued. 31%P (1 'B5% 0. 661 g,

83.14 mml ). The reaction mxture was stirred for 45 mnutes, and then

i odonet hER&PE2™% ni, 7316 mmol) was added. The reaction mixture was

stirred @tszof_loomterrper ature for 2 hours and then quenched with 2 M HCl

until the pH of the reaction mxture was 6-7. The reaction m xture was

diluted with Et 0OAc and saturated Nagl and the | ayers separated. The aqueous

| ayer was back extracted wiHdy BERQACN( 1X The conbi ned organic | ayers were

dried (Na2SO4) and concentrat ed ufder ] pressure to yield a crude

yellow oil. HPLC anal ysis shoved two-pH in ab:1lratio that were

separated by flash col um chromat og lap \ | ene chl oride/ Et OAc, 15:1)

to give the desired product (5.40g7" #48 x"Pale yellow solid. The m nor

product was al so isolated as a pale ygllow crystalline solid and identified

as the regioisonmer nethyl 2-chloro-5-fluoro-6-nmnmethoxynicolinate. (0599]

St ep C P t H ethyl-6-oxo-1,8-dihydropyridine-3-carboxam-

5-flu ro,dgég?”fm? (%J@?%%do(g%%{gri’iyf)th}n(f By)drpoﬂgﬁ%(l))l(yé}nmng) T- et ﬁlylpy6 0x0- 1, 6-di hydr op

yridi ne-3-ca rboxylate: To a solution of 2-fluoro-4- (rrethylthl ani l i ne

(0. 236 g Jos21] 535 mAEDE) /i 480 TR pptRO deftcied: At NMR7@OOMHZRYISP-IRD 1144 & ddet I &:hi um

bi s(tri rr?*t')%m@i' PYITA. e 5634 417 b 313 5PFol") 949 §1'Wot G Bl *PHHExEHes)

dr OpWI se ek §a t'l o, m X Si l’xcrué daxdoﬁclugége\n/hg%gd |naftls spezgcagnéth er the
IOREL fanm %Ompfl E@ ec?fh@fif e Ost §§£d féé@fegmtlagem%rhbbhen@'owﬂa@s it Bey

y Y rrrmIF) was stlrred at reflux for 2

addi tion mvﬁ OII&VQI a mt
di hydr opysé hodiréa@ae&egr@ereKLQmé @brdt dnDar 300 otBy fedurd FintddrE kompivarss, {idpe r sgad évereadr Opwi Se

as a solution in THF (5 nL) and the reaction m xture was stirred for 30
mnutes at -78 C. The reaction was quepached by the addition of 1 M HC

until the pH of the reaction mxture was 5, and then diluted with Et0Ac and
saturated NaCl. The organic |ayer was separated, dried (Na2804), and
concentrated under reduced pressure. Purification by flash colum
chromat ogr aphy (net hyl ene chl ori de/ Et 0OAc, 15:1) gave pure desired product
(0.359 g, 759 as a white solid. [0600] Step a Preparation of

5-fl uoro-2-(2-fluoro-4-(nethylthio)Phenyl am no) - 1- et hyl - 6- oxo-N-(2-(vinylo
Xy) ethoxy)-1, 6-di hydropyri di ne- 3-carboxam de: To a m xture of nethyl

5- quoro 2- (2 quoro 4 (nethylthlo)PhenyIanlno) 1-

o~ oA P~ P~ o~ PN~ A



5-chl oro-242-f | uor o- 4- (net hyl t hi 0) Phenyl am no) - N- ( 2- hydr oxyet hoxy) - 1- net hyl
- 6- 0x0- 1, 6-di hydr opyri di ne- 3-carboxam de [0603] M5 ESI (+) rn/z 402, 404
(M+, O pattern) detected; 1H NVR (400 MHz, DV5 0-d6) 311.59 (br s, 1H),
10.00 (br s, 1H), 7.93 (s, 1H), 7.23 (dd, 1H), 7.01 (dd, 1H), 6.93 (t, 1H),
4.66 (t, 1H), 3.73 (t, 2H), 3.51 (m 2H), 3.24 (s, 3H), 2.47 (s, 3H).
Exanpl e 254313 [ 0604] 0
(S) - 541uor o- 2- (241uor o- 4- (et hyl t hi o) phenyl am no) - N- ( 2- hydr oxypr opoxy) - 1- ne
t hyl - 6- omamd, 6- di hydr opyri di ne- 3-carboxam de [0605] Ms APCI (+) nfz 400
(Mr1l) pattern detected; 11-1 NWR (400 MHz, DVMSO-c16) 311.54 (br s, 1H),
9.61 (brishcopppundmpvigdeformyaly: 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). Exanple 25-CC [0606] .Of
(S)-5-chloro-2-(2-fluoro-4-(metRyN 0) phg@nyl am no) - N- (2- hydr oxypr opoxy) - 1-
nmet hyl - 6- oxo- 1, 6- di hydr opyri di ne3-c¢ rd@)xa ide [0607] M5 APCI (+) mz 416,
418 (M+, C pattern) detected; 1H{NVR (2 MHz, DMSO-d6) 311.59 (br s, 1H),
9.94 (br s, 1H), 7.92(s, 1H), 7g th7 $Hf ~ge. 01 (dd, 1H), 6.94 (t, 1H),
4.71 (d, 1H), 3.75(m 1H), 3.54 (d,52H), 3.24 (s, 3H), 2.47 (s, 3H, 1.02
(d, 3H). Exanple 25-DD [ 0608]
2-(2-fluoro-4-(methyl thio)phenyl am no)'yN- met hoxy- 1- met hy1l- 6- oxo-1, 6-di hydro
pyri di ne- 3- car boxam de %0609 M5 ESI (+) mz 338 (M+l) pattern detected; 1H
N MR (400 Nphemepsefedy agpiPiash Pacoh thgen 8. 39 (s, 1H), 7.40 (d, 1H), 7.02 (dd,
1H), 6.96 (ddidlds 6.75(t, 1H), 6.20 (d, 1H), 3.83(s, 3H), 3.23 (s. 3H),
2. 47(s, 3H) . rExampEecorBed=Fed- 063Q2EH0-, HOCH,C(Me),0-, (S)-MeCH(OH)CH,0-, (R)-HOCH,CH(OH)

CH,0-, cyclopropyl-CH,0-, HOCH,CH-,

HO_~
HO. ; N
\i/\:‘: /g ¥ HO\><J;" HO c_%H ¥ /O\/\“‘_r o v/\J_‘.s‘ '

R7 is methyl or ethyl, wherein said methyl and ethy! are optionally substituted with one or more F;

R8s Br, | or SMe; and

R2is H, C4-C, alkyl, Cl or CN, wherein said alkyl is optionally substituted with one or more groups independently
selected from F or CN, provided that when

a) R1is F, R8is Br, R9is H, and R7 is either Me or Et, then R3 cannot be HOCH,CH,O;
p)R1is F, RBis |, RYis H, and R3is MeO, then R cannot be Me;
¢) Ris F, R8is Me, R%is H, and R? is HOCH,CH,0, then R” cannot be Me; and
d)Rlis F, R8is Br, R9is H, and R3 is cyclopropyl-CH,O, then R? cannot be Me.

2. The compound of claim 1 wherein R® is H, Me, Et, Cl or CN.

3. A compound having the Formula V:

or a pharmaceutically acceptable salt thereof wherein:

R3 is HOCH,CH,0 or (S)-MeCH(OH)CH,0; and
R%is H, CH3, F or Cl,
provided that when R® is Cl, then R3 cannot be HOCH,CH,O0.

o
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2- (2-fl uoro-4-iodophanyl am no) - 1, 5- di met hy1- 6- oxo- 1, 6- di hydr opyri di ne- 3- car
boxam de [0611] M5 ESI (+) mz 402 (M+l) pattern detected; 1H NMR (400 M z,
DMSO-d6) 5 10.75 (s, 1H), 7.85 (br S. 1H), 7.78 (s, 1H), 7.66 (d, 1H), 7.40
(m 2H), 6.54 (1, 1H), 3.13 (s, 3H), 2.00 (s, 3H). Exanple 25-HH [0612]

2- (241uor o- 4-i odophenyl am no) - N- ( 3- hydr oxypr opyl) -1, 5- di net hyl - 6- oxo- 1. 6-di
hydr opyri di ne- 3- carboxam de [0613] MS ESI (+) mz 460 (M+1l) pattern
detected; 1H NWR (400 MHz, DMSO-d6) 510.34 (s, 1H), 8.27 (t, 1Fl1), 7.72 (s,
1H), 7. 64 feehpoudddpigctedr@8 (dd, 1H), 6.50 (I, 1H),4. 41 (t, 1H), 3.17 (s, 5H),
2.01 (s, 3H), 1.55 (s, : |l e 25-JJ 14£6 , i

(S) - 5- chl or 02§ f'(wzo Wﬁtmﬂas@&befiyea%nﬁ&{w%rﬁ‘%g RE DS R AP SR B EPERYT ™ et M4- 6-

oxo- L. 61 hy DML AR AR SRl OOl Horip O Q)

1H), 7.86(s, 2-&Horo- Z(nﬁﬂyltﬁddmenyfblrﬂ)uq) N{2- @&o@dmbxy) 1LEpimetty)- 69(ot1 6- de)O,pyrldineGQ(am 1H),
3.46 (m 2|—|)box8mc@7(s 3H), 0.99(d, 3H). mpl e 25- KK [
g sg 3 g 2dchl b‘?@ggﬁ:“qf%ﬁ(ﬁ‘ﬁ‘%m)?h&ﬁ?’%’} Nﬁwoxmfwwx1;?e&‘”8%w§° 116 %‘!"d‘ipﬁ*é"f%ill 6- 0XO-
I hydr op [ | . attern
det ect ed: })jx%mgg%x&ro%A%Eepwqg%g%%?amg[;)qp&mdm%@ AAY_DQ e(h -}3 o%f 1%6- 04!%.)20p§ Mh%%z pdd
1H), 6.39 (d(S A hloso-232- &Zro-@{ﬂxethilltﬂ):)phe&la?ﬁo (Nl nydibklpropod)- ﬁﬁetﬁyﬁ@lﬁ?xo -1 Elpipyd®py86( S, 3H),
2.13(s, 3H), ind:3-dpcpid8ki)d. Exanpl e 25-LL [ 0618] .
5-f | uor 0- 2- ( E)FFpST g2 AvioddeRsHBIRPraAMIE) N RIESRRIS L PEPHERY) STRHBPHYI - 6- oxo-
1, 6- di hydr opyfPEARE™SS car boxani de [0619] MS ESI (+) mfz 466 (M+1l) pattern
detected i "JF\,NR, &,gq,ew;u,a@wsom) 511.53 (br s, 1H), 9.37 (br s, 1H),
764(dd 1H), (d, 1H, 7.37 (dd, 1H, 6.61 (t, 1H), 4.68 (t, 1H),
3.69 (t, 2H), 3. 49 (q, 2H), 3.30 (s 3H). Exanpl e 25- MM [ 0620]
(S)-5-fluoro-2-(2-fluoro-4 ‘
odophenyl am no) - N- ( 2- hydr oxypr g0
arboxam de [0621] MS APClI (+) rrilZ 48§ (
MHz, DMSO d6) 511.49 (hr s, 1H), 4
1H), 6.59 (t, 1H), 4.77 (hr s, 1
1H), 3.29 (s, 3H), 0.99 (d, 3H)a? onds "conprise," "conprising,"
“include,” "including,' and "incluges" when used in this specification and
inthe following clainms are intended to specify the presence of stated
features, integers, components, or stefs, but they

hy 1- 6- 0x0- 1, 6-di hYdropyri di ne-3-c
1) pattern detected; 1H NVR (400
1H, 7.61 (m 2H), 7.36 (m
1H), 3.49 (s, 1H), 3.48 (d,

or a pharmaceutically acceptable salt thereof wherein:

RtisClorF;
R3is H, HOCH,CH,O or (8)-MeCH(OH)CH,0; and
R9is H, Me, F or Cl.

6. The compound of claim 5 wherein R1 is F, R3 is HOCH,CH,0-, and R? is methyl, or a pharmaceutically acceptable
sait thereof.

7. The compound of claim 5, wherein said compound is:

2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1 ,6-dihydropyridine-3-carboxamide;
(S)-2-(2-chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)- 1-methyl-6-oxo- 1,6-dihydropyridine-3-carboxam-
ide;

2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide;
2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxc-1 ,6-dihydropyridine-3-carboxamide;
(S)-2-(2-fluoro-4-iodophenylamino)-N-(2- hydroxypropoxy)- 1- methyi-6-oxo-1,6-dihydropyridine- 3-carboxam-
ide;
(S)-2-(2-fluorc-4-icdophenylamino)-N-(2-hydroxypropoxy}-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxa-
mide;

2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1 ,6-dihydropyridine-3-carboxamide;
5-chloro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)- 1-methyl-6-oxo-1,6-dihydropyridine-3-carboxa-
mide;
(S)-2-(2-chloro-4-todophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carbox-
amide; or

(S)-5-chioro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-1 ,6-dihydropyridine-3-car-

o
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do not preclude the presence or addition of one or nore other features,

i ntegers, conponents, steps, or groups thereof. Cainms 1. A conpound
having the Formula IV: 1V or a pharmaceutically acceptable salt thereof,
wherein: RLis O or F;, RB3is H M, E, OH MO0O-, Et0-, HOCH2CH20-, '
HOCH2C( Me) 20-, (' S)- MeCH( OH) CH20-, (R)-HOCH2CH(COH) CH20-, cycl opropyl - CH20-,
HOCH2CH2- , R7 is nmethyl or ethyl, wherein said nethyl and ethyl are
optionally substituted with one or nore F;, IRO is Br, | or SMe; and RO is
H, Cl1-C4 al kykamidel or CN, wherein said alkyl is optionally substituted with
one or nore groups independently selected fromF or CN, provided that when
a) RL s FThel—”eg]p@USd‘B?'a'mR@‘eie§‘hﬂc°”‘aﬂ‘d"'¥3§f"ef“§”réﬂ“ther Me or Et, then R3 cannot be
HOCH2 CH20; bg oro;%—éz-ﬂuoré- -Ré%pfis@/lamlno)-ﬁ9 2!3/ raxy%%{?—q-m I- -é(o-wg-gmydtrb%ﬁ%eg-érlfo?annOt be

Me; ¢) Rlis %’ en R7 cannot be

g;a

Me; and d) R(:é) $ﬁmrg 2- (Zagord BSioBphenyRRind)Si- (i‘hydra@;ﬂlop%) 1- rSetlf}l}SCbk@l[:H’:(ﬂlepynM,ar-t hen R7
cannot be MeboxanideThe conpound of cI aim 1 V\/nerel n ROis H M, Et, O or CN

3. Aco ound havi ng t he Fornul a har maceuti cal | cept abl e
sal tt het el G ﬂg@% e gcgrﬁeggﬂ?méﬁ K ?f°"(-%‘j°p ERCORY CREE AR IS K, Cre,
F or , (5v AR i\ v{h 'S d, then R3 cannot be HOCH2CH20.

10. A crystalline form of a compound of Formula Xi

H
HO\/\O _N Q E

Xl

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 characterized by an X-ray diffraction pattern having characterizing peaks at about
9.5 and 12.6 on the 20 scale.

11. A crystalline form of a compound of Formula Xl according to claim 10 characterized by an X-ray diffraction pattern
having characterizing peaks at about 9.5, 12.6, 14.7 and 19.6 on the 20 scale.

12. A crystalline form of a compound of Formula XI according to claim 10 characterized by an X-ray diffraction patiern
substantially as shown in Figure 10.

13. A crystalline form of a compound of Formula Xi

H
HO oMy 0 .

Xl

substantially in the form of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxamide characterized by an X-ray diffraction pattern having characterizing peaks at about
9.2 and 13.0 on the 20 scale.

14. A crystalline form of a compound of Formula Xl according to claim 13 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.

15. A crystalline form of a compound of Formula X1 according to claim 13 characterized by an X-ray diffraction pattern
substantially as shown in Figure 11.

16. A compound according to any one of claims 1 to 15 for use as a medicament.

[+]
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4. A compound sel ected from

2-(2-fluoro-4-(methylthio)phenyl am no)-N-(2-hydroxyet hoxy) - 1- net hyl- 6- oxo-1
, 6-di hydr oPyri di ne- 3- car boxa- ni de;

(S)-2-(2-fluoro-4-(methylthio)phenyl am no) - N- (2- hydr oxypr oPoxy) - 1- met hyl - 6-
0x0-1, 6-di hydropyri di ne- 3-car- boxam de; 2-(2-fluoro-4-(nethylthio)

phenyl am no) - N- (2- hydroxyet hoxy)- 1,5- dinethyl- 6- oxo-

1, 6-di hydropyridi ne- 3- car- boxan de;

(S) - 2- ( 247f h evaprdbechrtiag thap) ¢k pfojipdreeploayst F3@ Ineddari@tidy {pelreaty el aPeswydierdtivg - di met hy
1- 6- oxo0- 1, @DNP’NWWWW&M@OB car boxam de;

5-f

uor O Zﬁ\zu eof (ggmoou%d COr ar'gyrcll%e otacB%F‘ Odfgrme%)\ufg\hn(sgf RX&E@%M&R&%MQ& 1- et hyl

I
6- oxo- 1 6of ln Xr ghg ro@r%r inflérihia
(S)-5-fluoro- uoro 4- (et hyIth| o) phenyl am nO) - N- ( 2- hydr oxypr opoxy) - 1-
met hyl - 610x ﬁhar]n,a@utdal bvyrglssognesrintsingian@rpBuine @rdoing Brrnvches of diiigs 1 to 15 in association with
(S)-5-chl O@W@a(e@i%ﬁhlqmpfeﬁim'(‘?mt hyl t hi o) phenyl am no) - N- (2- hydr oxypr oPoxy) - 1-
nmet hyl- 6- 0X0- 1,6-d arboxanm de. 5. A conpound haying the
For mul a {h % M9 o'y repa”'y ahar rrlfanggﬁa'lmga ?m&%(d:(czog tabl e salt thereof wherein: R1
is d or F B&t.ﬁg%cbhpodﬂm%ﬁﬁaaﬁos( S) MeCH( OH) CH20; -and Rg is H, M, F or
C. 6. The conpound of claim5 wherein Rl is F, R3 is HOCH2CH20-, and RO is

met hyl, or a phar macg}ltltgal l'y acceptable salt thgregf. 7. The conpound of
claim5, wherein sa®d wonpourd is: H R

2- (2-chl or o-4-i odophe | s N- (2- hydr oxyet hox 1- 6- oxo- 1, 6-di hyd
roPyri di ne- 3- car boxani degj | N

(S) - 2- (2- chl or o- 4- iRSdopheRy| afi 1) - N- (2- hydr ox¥Br oPoxy) ~1- nBt hyl - 6- oxo- 1, 6-
di hydr opyri di ne- 3- car b@xami de; o
2(2-fluoro-4-iodophenyl ggg no) - 1, 5-di net hy1- 6- oxo- 1,/9di hydr oPyri di ne-3-carb
oxam de;

2(2-f 1 uor 0- 45,}8eR R RRRLI WY dafr 13 e ONNEtBR¥6) () dcolBighpbentr | XOmiie 6- di hydr
oneri di ne- 3- ¢ak \b{QXﬁm £ Qéfined in claim 10 with the exception that R3 is not H or Me.
(S)-2-(2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxypr oPoxy) - 1- net hyl - 6- oxo- 1, 6-
di hydr OWF p d‘FtPf@"@[eeaa'PmW'ﬁéf claim 5, said method comprising:

(S)-2-(2-flu g£- hydr oxyPr oPoxy) - 1, 5- di met hy1- 6- oxo-
1, 6-di hydr oPy
2-(2-chl oro-4- |odophenyl am no) - N- ( 2- h\t/)droxyet hoxy) - 1, 5- di net hy1- 6- oxo-1, 6-d
i hydr oPyri di ne- 3- car boxam de;

5-chl oro-2- (2-fl uoro- 4-i odophenyl am no)sN.€i2- hydr oxyet hoxy) - 1- net hy1- 6- oxo-
1, 6-di hydr opyri di ne- 3- car boxam de; am |de or or

(S)-5-chl oro-2-(2-fluoro-4-iodophenyl angnoy - N- (2- hydr oxyPr opoxy) - 1- net hy1- 6
- 0X0-1, 6-di hydropyri di ne-3-car- boxarnpde. 8. The conpound of claimb5
wherein the conmpound is selected from 10

5-fluoro-2-(2-fluoro-4-iodophenyl an no)- RI—(Z hydr oxyet hoxy) - 1- met hy1- 6- oxo-
1, 6-di hydropyri di ne- 3- car boxani d 106and

(S)-5-f1 uor o™EFR TP B FEESER SRy ani no) - N- ( 2- hydr oxpr oPoxy) - 1- met hy! -
0x0-1, 6-di hydr opyri di ne- 3- car boxam deRO

?a§ bro ma!mg g c%goeug(}/ havnI}%tr%Qc)rmJ\aj- 1

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
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9. The compound of claim5 wherein the conpound is

2- (2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- oxo-1, 6-d
i hydr opyri di ne- 3-car boxam de. 10. A crystalline formof a conpound of
Formula XI Xl substantially in the formof Form 2,

2- (2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- oxo- 1, 6-
di hydropyri di ne- 3-car boxam de characterized by an X-ray diffraction pattern
havi ng characterizing peaks at about 9.5 and 12.6 on the 20 scale. 11. A
crystalline formof a conpound of Foggulg Xl according to claim 10
characterized by an X-ray diffraction pgattern haying characterizing peaks
at about 9.5, 12.6, 14.7 and 19.6 on scale. 12. A crystalline form
of a conmpound of Formnula Xl accordingltoNcIa|n110 characterized by an X-ray
diffraction pattern substantially a8 shRowY in Figure 10. 13. A crystalline
formof a conpound of Formula Xl 0 A substantially in the formof Form
1,
2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hya?%xyethoxy) 1, 5-di et hyl- 6- oxo- 1, 6-
di hydropyrid I by an X-ray diffraction pattern
havi ng charatpg?ﬁggﬁgggggp%gg?&Q%gﬁﬁggggégﬂd 13.0 on the-20 scale. 14. A
crystalline formof a conpound of Fornula Xl according to claim 13
characterized by an X-ray diffraction p.'tern havi ng characterizing peaks
at about 9,2, 13.0, 18.3, 21.0 and NI s the on the 20 scale. 15. A
crystalline forn1of a conpound of For XI according to claim13
characterized by an X-ray diffraction pattetn substantially as shown in
Figure 11. 16. A compound according to any one of clains 1 to 15 for use as
a nedi canment inthe brgsencAoicoaiptiuretalmt e choghiredioand argayantriq dase fo peavigh cargpodnd 18§ 15 f or
use as a nedicanment for the treatnment of a hyperproliferative disorder or
an inflammtory condition. 18. The;Qis£0 of @,conpound according to any one
of claims 1 to 15 in the manufactureof la nedi canment for the treatnent of a
hyper proliferalUve di sorder or an |n[ ' condition. 19. A
pharmaceutical conposition conpruﬁ spoynd according to any one of
clainms 1 to 15 in association with a pharnaceutlcally acceptabl e carrier.

20. A nmethod of preparing a conpound of claim, said nethod conprising:
reacting a conmpound of Formula 108 or 16® OHO O RO 0 108 with 123b1H2
wherein R3 is as defined in claim10. either in the presence of (i) a

coupl i ng ' r eagestionaiy hyfiblyzng evmpand d&unia saeic whatiansRBravige caspogigfiéoned i n cl ai m 10
with the exception that R3 is not Hor Me. 21. A nmethod of preparing a
compound of claimb5, said nethod d sing;

H
L
R® ~ ]

&

and
{e) reacting either compound 108 or compound 109 with R3NH, either in the presence of (i) a coupling reagent
when R3 is as defined in claim 5 or (ii} an amide base when R3 is as defined in claim 5 with the exception that
R3is not H, to provide said compound of claim 5.

22. The method of claim 21, wherein compound 105 is prepared by the method comprising:

(a) reacting compound 103
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(a) brom nafing a conpound having the formula 105 0 105 wherein Ris

al kyl, to provide conpound 106 0 106 (b) reacting conpound 106 with
Zn(Me)2 in the presence of a palladiumcatalyst and a |igand, and
optionally in the presence of a base, to provide conpound 107 0 107 (c)
reacting conpound 107 with an aniline having the fornmula Rl in the
presence of a palladiumcatal yst, a phosph ne |igand, and an am de base, to
provi de conmpound 108 0 108 (d) optionally hydrol yzi ng conpound 108 under
basic conditions to provide conpound, 109, 0 109 and (e) reacting either
conpound 108 or conpound 109 with R3PS ther in the presence of (i) a
coupling reagent when R3 is as defined € aim5 or (ii) an am de base

when R3 is as defined in claim5 with{the exception that R3 is not Fl, to
provi de said conmpound of claimb5.

2
|
103
with aqueous sodium hydroxide to provide compound 104

HO_ O
O
I NH
0 ;

104

and
(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.

23. A method of preparing a compound of claim 3 wherein R® is Me, said method comprising:

(a) brominating a compound having the formula 105

R,O O
o Cl
R
O
105
wherein R is alkyl, to provide compound 106
R,O O
' “ Cl
Br N
°©
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
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22. The nmethod of claim 21, wherein conpound 105 is prepared by the nmethod
conprising: (a) reacting conpound 103 wth aqueous sodi um hydroxide to
provi de conmpound 104 HO O and (b) reacting conmpound 104 with RX, wherein R
is M and Xis a halide, in the presence of a base to provide conpound 105.
23. A nethod of preparing a conpound of claim3 wherein RO is M, said

nmet hod conprising: (a) bromnating a conpound having the fornula 105 105
wherein Ris alkyl, to provide conpound 106 106 (b) reacting conpound 106
with Zn(Me)2 in the presence of a pal jadjum catalyst and a figand, and
optionally in the presence of a bas® provi de conpound 107 107 (c)
reacting conmpound 107 with an aniline vidig the formula HH N SMe in the

presence of an ami de base, to provide]cofpound 108
RQ ~

0]
107

(c) reacting compound 107 with an aniline having the formula

F

SMe

in the presence of an amide base, to provide compound 108

0O
R woF
. ~-Y
| N
R® ~ SMe
o ;

108

(d) optionally hydrolyzing compound 108 under basic conditions to provide compound 109

HO. O

H F
N
l N
R® ~ SMe
(@] .

109

and
(e) reacting either compound 108 or compound 109 with R3NH,, wherein R3 is as defined in claim 3, in the
presence of a coupling reagent or an amide base, to provide said compound of claim 3.

24, A method of preparing a compound of claim 3 wherein R? is Cl, said method comprising:

(a) reacting a compound of Formula 112

_0._0




0 108 (d) optionally hydrolyzing conmpound 108 under basic conditions to
provi de conpound 109 0 109 and (e) reacting either conpound 108 or
conmpound 109 with I R3NH2, wherein R3 is as defined in claim3, in the
presence of a coupling reagent or an am de base, to provide said conpound
of claim3. 24. A method of preparing a conmpound of claim3 wherein RO is
C, said nmethod conprising: (a) reacting a conpound of Fornula 112 0 in
the presence of an am de base to provide conpound 117 0 crSve 0 118
and (c) opti emabhinynemychg Ok paivag conmpound 118 to provide conpound 118A

F

"L
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

and
(c) optionally hydrolyzing compound 118 to provide compound 118A

118A

(d) reacting either compound 118 or 118A with (S)-MeCH(OH)CH,ONH, or HOCH,CH,ONH, in the presence
of a coupling reagent or an amide base, to provide said compound of claim 3.

25. A method of preparing a compound of claim 3 wherein R%is H or F, said method comprising:

- (a) treating a compound of formula 140

102



0 118A (d) reacting either conpound 118 or 118A with (S)-MCH(OH CH2ONH2 or
HOCH2CH2ONH2 in the presence of a coupling reagent or an am de base, to
provi de said conmpound of claim3. 25. A nethod of preparing a conpound of
claim3 wherein RO is Hor F, said nethod conprising: (a) treating a
conpound of forrmula 140 Cd 140 wherein RO is Hor F, with aqueous NaCH to
provi de conpound 141 HO O O 141 (b) reacting conmpound 141 with CH3X,
wherein X is a halide, in the presence of a base to provide conpound 142 O
142 (c) reacting conpound 142 with aqm@ng ine having the fornula SMe in

the presence of an am de base to provi conpound 143 o 143 (d)
optionally hydrol yzi ng conpound 143 to @i de conpound 144
R® N
Cl
140

wherein R% is H or F, with aqueous NaOH to provide compound 141

HO 0
| SN Cl ,
e~ NH
o ;
141

{b) reacting compound 141 with CH3X, wherein Xis a halide, in the presence of a base to provide compound 142

CH;0._0
\C!
R? | N
o
142

{c) reacting compound 142 with an aniline having the formula

| F
SMe

in the presence of an amide base to provide compound 143
CH30. .0 F
H
Y
R N\ SMe
O ;
143

(d) optionally hydrolyzing compound 143 to provide compound 144
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and (e) reacting either conmpound 143 or 144 with R3N H2, wherein R3 is as
defined in claim3, in the presence of a coupling reagent or an am de base,
to provide said conmpound of claim3. 26. The nmethod according to any one of
claims 20-25, wherein said Coupling agent is 1-(3-dinethylam nopropyl)-3-
et hyl carbodi i m de hydrochl ori de, 1-hydroxybenzotriazol e-6-sul fonam donet hyl
hydr ochl ori de, or benzotriazol-1-yloxytripyrrolidi nophosphoni um

hexaf | uor ophosphate. 27. A process for preparing a conpound of Fornula Xl
substantially in the formof Forgol, o

2- (2-fluoro-4-iodophenyl am no)-N-(2 hydro yet hoxy) - 1, 5- di net hy1l- 6- oxo-1, 6-d
i hydr opyri di ne- 3- car boxam de accor | ai m 13, mhrch conpri ses: a)
contacting
2-(2-f1 uor o- 4- i odophenyl ani no) - §’5- |nethyl -8¥®xo0- 1, 6- di hydr opyri di ne- 3- car
boxylic acid (2-vinyl oxyethoxy) - ami¥e with an acidic mixture for a
sufficient tine to convert t he conpound |nto

2- ( 2- 1 uoro- ?{jl Ot(r:rlro rc<}lm ound ﬂ??)r 1%wgtf12R3EMdv(/h%é iS as)gyf%ed rrfcéulmql rrrrrﬁ ghce ofé)xo 1 6-d

ith
I hydr OPy!‘I di pl gr % dggase fo ovr ndoh:%r fro St ep a)
crystallize from an organi ¢ solvent containing.a .seed of Form1, 2- (2-

f | uor o- 426i D eph@nRydb@ng thegy-oid-of AailtyadLH ¥ieedinsaix yopplidg, dgentli nretdhythwaﬁmomnylm 6- di hydr
opyri di ne- @y&atrommdamd'd@'ondaHdrydr%?qfnzgr@k%tﬁrswgna{“ﬁ@“%rhirﬁoih‘onde or benzotriazol-1-yl-
2- (2- f | uor BUEPYTOHHTORPRETY A HE PNe"2e hy dr oxyet hoxy) - 1, 5- di net hyl - 6- oxo- 1. 6-d
i hydr Opy{? gproc ssgoipge%grpgg(c ogn% ongrﬁrula Igﬁstggﬂﬁﬁﬁeﬁorggﬁgkabr@f%c?ro4 I\MA r%'arqr t he

T

acidic m Xxf, oxthER drrﬂeg’ryl@-@xoaqldﬁ@%@n@r%bdar&&m ea(ﬁ&@ﬁg&tc@mS:Q N8 Ebin- SYySst em
29. The pr@rgeess of claim 27 or 28, wherein the organic solvent of step b)

is ethyl acetate. 30. A process for Joreparr ng a conpound of Fornula Xl
subst anti al | cqnﬁctrpq—l?ézflu@rlomloéqphqn 1 dimethyl-6-oxo-1 6drhydropyndrneScarboxylrcamd (2 vmy

2- (2- 1 uor o- AP §’Hi@§§ =i g;% 'X‘I{E"ﬁg, ,\*@Sf@j‘ﬁ;ﬁ;}%&&ﬁ% 5 et KT 8% x0- 1, 6- d
i hydr opyri cl E)Q%WE 6 G A Tals A 1 rgb B L A r.atu SOMPTbBes:  a)

agi tati ng Fofiudlo2-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0xo-1,6-dihydropyridine-3-carboxamide; and
2- (2- f | uor o- §-sviadopheny 1. 2iA-ln@g-4-diopBaylapide) OX3 e trbrgsty)y- 15-GrethyFetor\pldihBioo x 0- 1, 6- d
i hydr opyri di pedg=3capdsendsm de with a small quantity of Form 1,
él I(TIZB'[ L;l{%gﬂwgéroée%%gc%r ﬁg\ﬁr?r%}%{y.‘ ?:%c arlc rﬁwgturgt'fxtg %XXne g D g)e(sya%r% é]trgﬁac%alfe gsglvnelnt éYsgaBnI vent: and
b) i sol ady ﬂgprtxfé% oF 37 b5 28, wherein the organic solvent of step b) is ethyl acetate.
2- (2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di met hy1- 6- oxo-1, 6-d
i hydr opya0i &lirevess Bx rearprivgamiodis of Fahula FTR@sieniaiioie oy olE prai! r?r(%f@"m WRLPEMITE he
or gani ¢~ solVRRNVIgveleyS-irelygre: " Sehyromd et sy oLt WAFFRO WP PP wher ei n
step a) is”"CArried out at a tenperature fromabout 50 to 60"C. 33. A
process for preRakERE 22 ERBPAIAHNRamiO)NYRLhyro¥dinciy b 8 tiddityiohkd-Ye-dinpardplte  f or m of

‘Form 2, dine-3-carboxamide with a small quantity of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-
2-(2-f | uor o- dm¢totiophefhyiyerpdyinpy-3-pboRmidyid wtshiopeygnd 1, 5- di met hy1- 6- oxo-1, 6-d
i hydr opyri di héoBing e maa@d@oa&e@rf&wﬁ@mf 'I'VQ{P’TW“TG’) -1 ?/\ﬂ“ﬂ‘eéﬁ' COUPriNEEs  a)

cont act i ng pyridine-3-carboxamide.

2- (2- T 1 ugr g e QAARREAYIALE RO ot BrdH Bl el - 0X0- 1, 6- di hydr opyr i di ne- 3- car
boxylic acid (2-vinyloxyethoxy)-anmde with an acidic mxture for a

suf f i ci eszt THeimaBodloO:2D0R0 WSl twhéréiestep ehmmmutlamtwperature from about 50 to 60°C.
2(2f|uoro4|odo henlamn) tfho s ﬂ

"y opyt G ekt ony AR ﬁéoxg%r e B o
crystal I'i zg from ah org anr'n& LSiVent y and 'solating the Form
2-(2-f1 uoro 4 |odophenyl am no) - N- ( 2- hydroxyet hoxy) -1, 5- d| met hy1- 6- oxo0- 1, 6-d
i hydr opyri di BeenBeipgr-Roxamidehenddnino/, qammeaswamrddpmgnetmarcdxmew@3my wher ei n
in step b) therewgawfi*twﬂsm agidprixtgeiatasiirgntimste eadvep fne PEpgyRdnio 2Xe-fuprofofr o- 4-

i odophenyl anPieyjermRe) mgom : ‘%)ftfrgy% S r%’;?ﬂ?g‘fg%?"ﬁy’ﬂ‘l %Ca{?%m'ie 6- di hydr oPyri di ne
- 3- car boxam @‘%olaﬁ?the 0- QB&Q% go) g&ir@)lygmoﬁﬂ 5- Wyl%' olb- 1t€hﬁ1yc9cr gan' c
solvent in stgp, carb&arﬁ&e ace

6-d

34. A process according to claim 33, wherein in step b) the organic solvent contains a seed of Form 2, 2-(2-fluoro-4-

Q
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iodophenylamino)-N-{2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide.

35. A process according to claim 33, wherein the organic solvent in step b) is ethyl acetate.
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