HETEROCYCLI C | NHI BI TORS OF MEK AND METHODS OF USE
THERECF BACKGROUND OF THE | NVENTI ON [ 00011 Field of
the Invention [00021 This invention relates to a
series of novel heterocyclic conmpounds that are
useful in the treatnment of hyperproliferative

di seases, such as cancer and inflanmation, in
mamal s. This invention also relates to a nethod of
uHFIFERQEHCEHINTBIEORHOF W K ANBMETIHODSOF USE THEREOF
hyperproliferative diseases in manmal s, especially
humans, and to pharnmaceutical conpositions containing
such conmpounds._1 [ 00031 Description of the state of
the art [00041 QiﬁkggggHgﬁﬂﬁgﬂﬂgﬁﬁﬁﬁﬁﬂﬁiomﬁh fact or
receptors and protein kinases is an inportant
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W%@DW“W@EM@@PI@E@W@ the activation and indirect
phosphoryl ati on of Raf kinase. Raf then
phosphoryl ates MEK1L and 2 on two serine residues (S218
and S222 for MEKI and S222and S226 for MEK2) (Ahn et
al ., Methods in Enzynol ogy, 2001, 332, 417-431).
Activated MEK t hen phosphorylates its only known
substrates, the MAP ki nases, ERKl and 2. ERK
phosphoryl ati on by MEK occurs on Y204 and T202 for
ERK1 and Y185 and T183 for ERK2 (Ahn et al., Methods
in Enzynol ogy, 2001, 332, 417-431). Phosphoryl ated ERK
di meri zes and then translocates to the nucl eus where
it accunul ates (Khokhlatchev et al,, Cell, 1998, 93,
605-615). In the nucleus, ERKis involved in several
i nportant cellular functions, including but not
limted to nuclear transport, signal transduction, DNA
repair, nucleosonme assenbly and transl ocation, and
MRNA processing and transl ation (Ahn et al.
Mol ecul ar Cell, 2000, 6, 1343-1354). Overall
treatment of cells with gromh factors |leads to the
activation of ERKI and 2 which results in
proliferation and, in some cases, differentiation
(Lewis et al., Adv. Cancer Res., 1998, 74, 49-139).
10005] In proliferative di seases, genetic nutations
and/ or overexpression of the growh factor receptors,
downstream si gnal i ng proteins, or protein kinases
involved in the ERK kinase pathway lead to
uncontrol led cell proliferation and, eventually, tunor
formati on. For exanple, some cancers contain
mut ati ons which result in the continuous activation of
this



pat hway due to conti nuous production of growth
factors. Other nutations can lead to defects in the
deactivation of the activated GIP-bound Ras conpl ex,
again resulting in activation of 2 the MAP kinase
pat hway. Mutated, oncogenic forns of Ras are found in
50% of col on and >90% pancreatic cancers as well as

many others types of cancers (Kohl et al., Science,
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2003/ 0232869, 2004/ 0116710, and 200 3/02 1 646 0, and
U.S. Patent Application Serial Nos. 10/654,580 and
10/ 929, 295, each of which is hereby incorporated by
reference. At least fifteen additional patent
applications have appeared in the | ast several years.
See, for exanple: U S. Patent No. 5,525, 625; WO

98/ 439601-"' . WD 99/ 01421; WO 99/01426; WD 00/41505; WO
00/ 42002; WD 00/ 42003; WO 00/41994; WD 00/42022; WO
00/ 42029; WD 00/68201; WD 01/68619; WO 02/ 06213; WO
03/077914; and WO 03/077855.



SUMVARY OF THE | NVENTI ON [ 0008] Thi s invention

provi des novel heterocyclic conpounds, and
pharmaceutically acceptable salts and prodrugs

t hereof, which are useful in the treatnent of
hyperproliferative diseases. It has been found that

6- oxo- 1, 6-di hydropyri dazi ne and
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8 W@@@zﬁ gﬁ-l? @trongc %‘* '3836]'06 quew@cers I-@I—E’OP—YEL active MAP

kil pattrwa re ik Qhhetic Rftations/ \ [0013] R7 is
P y CI§2 9‘1'1 aallorll<S wherein said alkyl is

Iopro
i"@%{t i onal CO%SHB%WF Ph?\éﬂéﬂ%@twn@ﬁ dAR kipaeeapadp gBIUR pivgtal role

inic8ll Bfolifekatidh aﬂ/ﬁlffeﬁkﬁgat[ogol%ﬁﬂa1tﬁg of ﬁus??%wa?’?gehegftg 'be beneficial
CF3, For d, [0016] Yet another aspect

injRiReaprofifsrtive dispatess MEHpis aries Playercindels mgihway poitds downstream of
rRAELBDe t@cﬁhtlcﬁﬁﬁ?l ¥ 6P %Q&t]\vg rﬂ?ﬁ{ar g,g ?abé ?ﬁ)@@dﬁ?{ Bre only known

sol vat es, p ar naceutl ca
supshates & Mgﬁlpé\ombﬁp’&m‘mm ateahe Mg‘th osebo BRI ¢ TkhibiEen N MEK

had bédRhowlNto have potential therapeutic benefit in several studies. For example, small
molecule MEK inhibitors have been shown to inhibit human tumor growth in nude mouse
xenografts, (Sebolt-Leopold et al., Nature-Medicine, 1999, 5 (7), 810-816; Trachet et al.,
AACR April 6-10, 2002, Poster #5426; Tecle, H., IBC 2™ International Conference of
Protein Kinases, September 9-10, 2002), block static allodynia in animals (WO 01/05390)
and inhibit growth of acute myeloid leukemia cells (Milella et al., J. Clin. Invest., 2001, 108
(6), 851-859),

[0007] Small molecule inhibitors of MEK have been disclosed, including in U.S.
Patent Publication Nos. 2003/0232869, 2004/0116710, and 2003/0216460, and U.S. Patent
Application Serial Nos. 10/654,580 and 10/929,295, each of which is hereby incorporated by
reference. At least fifteen additional patent applications have appeared in the last several
years. See, for example: U.S. Patent No. 5,525,625; WO 98/43960:- WO 99/01421; WOI
99/01426; WO 00/41505; WO 00/42002; WO 00/42003; WO 00/41994; WO 00/42022; WO
00/42029; WO 00/68201; WO 01/68619; WO 02/06213; WO 03/077914; and WO
03/077855.

SUMMARY OF THE INVENTION

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

diseases. It has been found that 6-oxo-1,6-dihydropyridazine and 6-oxo-1,6-dilydropyridine
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I N7 Rs R/ R8 OIV [0017] wherein: [0018] R1 is C
or F; [0019] R3is H M, Et, OH MO, EO,
HOCH2CH2O-, HOCH2C( Me) 20-, (S)- 4 M CH(COH) CH2O,
(R) - HOCH2CH( OH) CH2O-, cycl opr opyl - CH2O-, HOCH2CH2-, H
O, ~~, HOB/ HOCHOB / OHH, or >[0020] R7 is
met hyl or ethyl, wherein said net hyI and ethyl are
G@r}ip%ﬁahmngsﬁnbsﬁt tubstguentastdnscohed Ipreimar gotent iflfbixd} oRBe MEK
ehsyn@ or SMe; and [0022] RO is H, Cl-C4 alkyl, d

CN, mhereln said alkyl is optionally substituted

[Oﬂﬂﬂ] h onéMoe spedificadjy oones aipad efethel resdny isehéat eavideo wodkpounds

Rl BRESoBbes Bl R diibrbe s e
pRtrmaf 2]y abdepwwhienalR thérsofFsaidRBnipsudd, halg ite Hdrmalad: R3

is MO, then R7 cannot be Me; [0025] c) when R is F,
R8 is M, RO is H, and bS HOCH2CH2Q, t hen R7 cannot

be Me and [ 0026] d) |sF R8|s Br, ROis H,
and R3 is cycl opropyl - cannot be Me.
[0027] In a further aspg resent i nvention
provi des two crystal IRTne B conpound of

Formula XI H HO-_~O 0 FO N N O Xl [0028] wherein
the two crystalline fornms are designated as Form 1,
2-(2-fluoro-4- I

[Obm@Iophenwh@éfhno) N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6- ox

fixf & 9 Ry rppyL i dine-3-

[0012] R® is H, Me, Bt, OH, MeO-, EtO-, HOCH,CH;0-, HOCH,C(Me)O-, (S)-
MeCH(OH)CH,0-, (R)-HOCH,CH(OH)CH,0-, cyclopropyl-CH,0-, HOCH,;CH;-,

HO
HO YT NN
\/\s‘? H HO\>< HO ol O\/\f N v/\s;f -

H , : , OH
[0013] R’ i cyclopropyl-CH,- or C;-Cy alkyl, wherein said alkyl is optionally
substituted with one or more T;

[0014] R?is Br, I or SMe; and

[0015) R? is CHs, CH,F, CHF,, CFy, For Cl.

[G016] Yet another aspect of this invention provides compounds, including tautomers,

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

salts thereof, said compound having the Formula IV:

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



car boxam de and Form 2,
2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5
- di met hyl - 6- oxo-1, 6-di hydropyri di ne- 3- car boxami de.
[0029] Also provided are nethods of preparing Form1l
and Form 2 of the conmpound of Fornmula XI. [0030] In a
further aspect, the present invention provides
MeeH{§g8iCH. Gn R - HRCHAH{MMCHMEKy doprppil $ithg-.¢HC:Chor e
Hgonpounqﬁlg%«%pe pr esent in%ggéLgQ. [ 0031] The
nyen&ion il s proyi des nephod ing the
cofrpounds_-6f theig¥ Se 5 i&Mentigﬁkv/ﬁﬁbqgfifﬁagf.
further aspect the present invention provides a nethod
[08301usi ngRt keneted wp elbiowhertintshid gnathw gnpf ¢ty appsopsionally substituted
' to treat diseases or nedical conditions
with eQ?e Q%@ MEK. For exanple, this invention provides
[0821d onpouRdisd, kdniSde; mdent i on as a medi canent for
at nens o a~hyp r ol f ti.ve.diser . Of .. .
[Olbinzﬁl amma o?{/H’cgﬁgl“ t‘?1 {kgl n (all N ?I\ﬁ r‘rNahr?fF%l? S%% %’%? 1|r lsslooll? S%Hy substituted
wigiderieri storeagrouyg indepsamdl ynslerted fromd® @CNproedabiqiounds  of

presen | PV Lon or .a. phar maeeut i cal 7
[Oggﬁeptabgéagg+? %?{BT3J$U% Fhé?@%?‘ﬁﬁhggﬁégégh#mnR‘Cm“mtbe
MebfBictive to treat said hyperproliferative disorder.

anot her aspect _this.inventi sprovi.des a; co und

b e e s PhoBRTRGRT B £ heCieiuady iy Sebr B B GPEE R
[0028] t he ¢y edsmehk FOR® i@ My RE isH,ahi Re i O @R, CHRHOS e & carmot be

an jnflammatory condition, [0033] In a further aspect,

present invention provides a nethod of producing a
[ogzapduci ng) ayivER'i BIH, B tiomy, BT fseigt addrRaisvgaepbbpacted, then R’

animal, such as man, in need of such treatnent which
Ca@%ﬁﬁ?”@es admi ni stering to said animal an effective
[ogampunt  Ofy ARGMEPAYEL th®hrebdhl veMMURNrb Qs thEQ3AlalllR Brms of a

further aspect the present invention provides treating
cogipopidey EptiyXhn  VEK- medi at ed condition, conprising

adm nistering to a human gf aninmal in need thereof a

phar maceut i cal conp®sitigrcefprising a conpound of

the present invention or a hdf maceutically

acceptable salt or in vivofclgav prodrug thereof

in an anount effective t t revent said

MEK- medi at ed condition. [0035] The inventive conpounds

may further be used advanta&eously i n conbi nation

wi th ot her known therapeuti XTagents. [0036] The

invention also relates to pharmaceutical conpositions

that inhibit MEK, conprising an effective anount of a
[0@spoundwhetiachetvd EQBmbine thighs i€ Se¥idnatel U8 Mok@N, O-(2-fluoro-4-

oBmRnIRCeUl el | v, accoptall e prodr bos, | pALIRCEUL] gl 1Y
carboxamide and Form 2, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-

dimethyl-6-ox0-1,6-dihydropyridine-3-carboxamide.

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

MEK comprising one or more compounds of the present invention.

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



pharmaceutically acceptable salts thereof. [0037] An
addi tional aspect of the invention is the use of a of
the present invention in the preparation of a
medi canent for the treatnent or prevention of a
di sease or nedical condition nediated by MEK in a
_war m bl ooded ani mal, preferably a manmal, nore
mpgEper ably a human, suffering fromsuch disorder. Mre

[Og%ﬂ%i cul gf | yﬁzﬁﬁé?easé&\’% hl%glenit HEGS Brouai@s lisrﬁetﬁédagf using the

ound "of the inVention in the preparation o
commdinedsnainthif dnventlon &y eanerivamenito regvdimasanorofedical conditions

if egati i.8Qr - ‘ ' - .
mERES B QI CEE Sl AR EhA S AR SRIPRLE i dysnion s o
medichnot/et trbgmtnireds hyperploliferdtive éisvidenorsdnahflanbeategteondition in a
h in..part in the descriptiqn that follows,.a I n
il ey B2t B0 AR dub S or i i frosent
inGentipoor £ pbarnacutiaily afceptable fsalk bopiotgg sipeaif in apimhamt effective to
. | earned.by.the practice of the, inventian. The
ol PR R on e af aro ity Hise! B8 amie b Rpgides = Corpound
ofaliit &ivagtidn by thowansfacibretdia maditamens TONhedrédih &8 of a hyperproliferative
d‘coqufoinat.iﬁns, conposi.tions, and nethods particularly
96T OeT BUTPHOPHE Y hended cl ai ms. BRI EF DESCRI PTI ON

[0633] THE FiQUREGel 8038] thigesaRCariany hQidds awheagsl, of Wibdiling a
a e,mcE@é orated herein and forma part of the, .

PreyEioEr iTBHOIGTY e it @apshlondst a1, B At R R desgrof such

trebM@nPHERE Bbmbribée AdrhiRieriaf b {aROREAST an etebietalRunt of a compound
description, serve to explain the principles of the

of {Hg BRetgH. [0040] In the Figures: [0041] Figure 1
[oehpWs a feagiimen as%g&qpf@ ple@ént iRRnBHNbRORES 1&fing Q)E’?)ﬁéé&@ﬁ’ting an

96. [0042] Figure 2 shows a reaction schenme for
MEKmpqdistqdCopflition rppnritise adninisong 0a huragndorlapimal [ip oeed| thereof a

poEAE]. SIS EaEKlR, FOUEEART o U LIETEE) o «
phamaguiisally sceeniablonltst eno tlorvablaaradmg thespSingh amount effective
o PR kAR bR onL i< o1 conpounds. 119, -
[008%) andl lleﬁmvenfi@@e!r@x]poﬁh@u%/@ fortisdy omiseal adengltetg'emlysio lvembination
il B BLBRLR gy compounds 124 and 12e 1004T]
[0036hpoundBheliagntid? 8lso agiated ®0pharmaceutical compositions that inhibit MEK,
comprising an effective amount of a compound selected from of the present invention or
pharmaceutically  acceptable prodrugs, pharmaceutically active metabolites, or
pharmaceutically acceptable salts thereof,

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

part in the description that follows, and in part will become apparent to those skilled in the art
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[0048] Figure 8 shows a reaction schene for the

synthesi s of conmpounds 145 and 146. [0049] Figure 9

shows an alternative reaction schene for the synthesis

of conpound 145. [0050] Figure 10 shows the X-ray

powder diffraction pattern for Form 2, 2-(2-fluoro-

4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6-
upox @xamiﬁatd}inmfdh@ etloivignspe@iicatian bmxrmyi welepnehby de practice of the

m\%ﬁx d‘tl“ﬂeq c&% tgge%rgf \meemgﬁmp? s tbe le%gc? J&lxc} E&a?%{d%?ﬁni ’of the -

in@runBathlititar cembinations, compositions, and methods particularly pointed out in the
henyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl -
aI’Bs{lge“(lj&%nﬁlhydropyrldlne 3- carboxani de prepared
according to BRIRPIDESTRIPTEONOHTHEKIEGAIRES gure 12
[G@‘g?\é\’sf |t E %a{orésxlxglymg gaqullgfsf&rhalm élrg rl]ncrc)napto}a?edr}xefe% and%rm a part of
thétspeidiopidaniharstd O Ihitidg iamdédamym BOWY Jprebeih-ithefRd) whd fogether

dj hydr op rbo am de prepared
W‘ﬁ’é@%#‘?ﬂ%&"ﬁ‘o“ﬁ%%ﬁfpgaﬁ P“["B S%? the JYFEOR-3 shows t he
m%m;ay pondees Fidhdel:r action pattern for Form 1,

2-f -
[001 odopﬁlglrag?qedrﬁbm a Ragtion §hepe Krabheeihrsiy ofogPREARR - 6-

[0 | . 6- B arapys 4 A RmIchefRIDOXANHEIRSPEERAIREnds 96, 100, 101
accordlng to Exanpl e 16D. [0054] Fi'gure 14 shows the
ar@ﬁﬁ?therm)gramfor Form 2, 2-(2-fluoro-4-
[Oﬁdﬁg ophe nP'1gf?i'1@" Sn%WN a(r%aclﬁl’)g @%&%tfapﬁ%)syﬂ{hézs‘j&m{maé l@§ 110
dropyri di ne- 3- carboxam de: 055] Fi'gure 1
M@hbhs the DSC t her mogram for Form 1, 2 (2 quoro 4-
ophen nga),
b e AT o r ik SIUAL RSl AT bRl br GfBouncs
IOEE$QEm¢W1kJﬂ OF THE INVENTION [0056] The inventive
[0&4%[‘1’0“”0' o0 & B8R er%&ﬁ“on 5 rétf'oxo{%;easg;‘?thés “éfOJB%{ Bnds 119, 120
gs Fesolved e ronmers, dias Omers
anddllvat es and pharnaceutlcally accept abl e salts and
drugs..t hereqgf are us ef ul treatmen
[Olﬁmger or o}f:ﬁug & o lows a pedc el’o(l)ge hen]e %01 ghn epg ro]}é cggl%oundst 124 and
12f.he present |nvent|on relates to conpounds of the

B & cpoh Yoy g B puBhe g T RhBLL b RRe 48 129

andiXVi des conpounds including tautomers, netabolites,
ti.oners, djastereo atoggﬁbrapounds 145 and

ol ve
(0D e THIEME D Ha cisatian eheets BE e POt

14¢o0npound having the Fornula I:

[0049] Figure 9 shows an alternative reaction scheme for the synthesis of compound
145,
[0050] Figure 10 shows the X-ray powder diffraction pattern for Form 2, 2-(2-fluoro-

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

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

[0052] Figure 12 shows the X-ray powder diffraction pattern for Form 1, 2-(2-fluoro-
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H RSNOHR N NR.NRs Ra -6 01 [0058]
wherein: [0059] R is d or F, [0060] R3is H M, Et,
OH MO, EtO, HOCH2CH2O-, HOCH2C( Me) 20-, (S)-
McCH( OH) CH2O-, (R) - HOCH2CH( OH) CH20O-
cyclopropyl CH20O, HOCH2CH2-, HO B\ ~ HO B HO < HO'
H [ 0061] R7 is cycl opropyl -CH2- or -4
4- @Idkguenylamw)eNr(Zéladmxwﬂww -1.& dopthyditelxpyl Blibpdyepiridine dd

is Br, I or SMe; and
°afﬂ88%§ Ofgehired el ‘,dF”ér&E,Qaq‘gﬁé@ CF3, F or O. [0064] In
[065% enmbobigment shéres thoXeny powdgpdiiradies p@t@m&yrl“@sn 1, 2-(2~fluoro-
a I r s
4- 1021%}1?%6%%1{@@1% gg{lréir(yeeg{ﬁ%& ?9 nlg\?@ti G o?c%q 6}/ & gydropyrldme%-
caﬂjmammd@pmparechhdcyrdmgaeﬁkaﬁmeI6]$al ts thereof, havi ng the

O™ 2 b g O ] B AN o L0
io&@ﬁnyﬁ@o)mﬂﬁﬁrﬁ@ethb&}mtﬂﬁh@@yl O GHRIGKZopyritile-304
carbokz}lln(?ﬁie.l_lo OO0 > 70"\ HO-j\~\ V
[0055] Figure 15 shows the DSC thermogram for Form 1, 2-(2-fluoro-4-
iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-
carboxamide.

DETAILED DESCRIPTION OF THE INVENTION
[0056] The inventive compounds of the present invention and tautomers, metabolites,
resolved enantiomers, diastereomers, solvates and pharmaceutically acceptable salts and
prodrugs thereof are useful in the treatment of hyperproliferative diseases. In general, one
aspect the present invention relates to compounds of the present invention that act as MEK
inhibitors,
[0057] More specifically, one aspect of the present invention provides compounds

including tautomers, metabolites, resolved enantiomers, diastereomers, solvates, and

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

N._o
3 1
R H R
SRS
R?'N RQ RS
0
I
[0058] wherein:
[0059] R'isClorF;
[0060] R’ is H, Me, Bt, OH, MeO-, EtO-, HOCH,CH,0-, HOCH,C(Me),0-, (S)-

MeCH(OH)CH,0-, (R)-HOCH,CH(OH)CH;0-, cyeloptopyl-CH;0-, HOCH;CHy-,

¥ HO Y Y o
E P \>< & /W,orw;

bl k 3

[0061] R" is cyclopropyl-CHy- or Ci-Cs4 alkyl, wherein said alkyl is optionally
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OH HO,,J,\ or; [00681 R7 is cyclopropyl-CH2- or Cl-C4
al kyl, wherein said alkyl is optionally substituted
with one or nore F; [00691 R8 is Br, | or SMe; and
[0070] RO is CH3, CH2F, CHF2, CF3, F or d. [00711 In
one enbodi nent in the conmpounds of Fornulae | or IA
R7 is cyclopropyl- CH2- or Me. In another enbodi nent,
suRgityted WrlBoneRr grore¥f;, [ 0072] I n anot her enbodi nent there
a pro d of Formula Il HR3O0F HN
[0%& NRRS%%MS)%gﬁp%%P[OO73] or a pharmaceutically
lﬂaﬁ&eptabRemé&htCHﬂﬁﬁEﬁﬁ(ﬂheﬁen@ﬂ 9 [0074] R3 is H,

[0% oH ~ We%bo%ﬁ%%%m%ﬁ%o&nw irHuding t&utomers

métEHTiE, Ié‘xmwdwmkmonfersl:diamdeanhb dobwaicn gind phatraydutically acceptable
mﬁs&k ggﬁya @% t he position and specific R3 and RO
6% Fé % gﬂ?mkﬁ inhibitors. [0077] Particul ar
novel conmpounds of thefinventlon i ncl ude any one of
the fol l owing: [0078fN
4-(2-fluoro-4 (nethyltm
oxy) - 1- met hyl - N
oxo- 1, 6- dlhydropyrld
4-(2-f|uoro-4-(nethy| m
oxy) -1, 5-di net hyl -
6- oxo-1, 6-di hydropyri dazi ne§g- car boxam de; [0080]
[0&%&$yclop opylnethoxy)-4-(2-f|uoro-4-(nethy|thio)pheny

pmpnylanino)-N—(2-hydroxyeth

% m de; [0079]
ﬁEnyIa no) - N- ( 2- hydr oxyet h

no) Y et
[06606] TisClorF;
[0067] R’ is H, Me, OH, MeO, Et0, HOCH,CH,0, MeOCH,CH;0, HOCH,CH,CH,,

HO /\V/\}Z,
\V/NYTE, HO\;><‘ﬁ% HO™ YN0

OH
OH , D/\O)z?’ , HO\)\/‘Z‘L,

Filtoas

3

OH
o L x o v

H

[C068] R’ is cyclopropyl-CHy- or C-Cy alkyl, wherein said alkyl is optionally
substituted with one or more F;
[0069] R® is Br, I or SMe; and
[0070] R’ is CH3, CHyF, CHF,, CFy, F or CL.
[6071] In one embodiment in the compounds of Formulae I or 1A, R is cyclopropyl-
CH,- or Me. In another embodiment, R® is CH;, F or CI,
[0072] In another embodiment there is a provided a compound of Formula 11
H
_N_ 0O
R? F
H
NZ N
|
N
-~ R® SMe
0
11
[0073) or a pharmaceutically acceptable salt thereof wherein:
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di met hyl - 6- oxo- 1, 6-di hydr opyri dazi ne- 3- car boxam de;

[ 00811

4- (2-fluoro-4-(nmethylthio)phenyl am no)-N(2-met hoxyet h

oxy) -1, 5-di net hyl -

6- 0x0- 1, 6-di hydr opyri dazi ne- 3- car boxam de; [0082]

4-( 2- fluoro 4- (et hyl t hi o) phenyl am no) - N- net hoxy- 1, 5-d
[00Tdit hy| - B Bk Me(5 HQUTYH,0pYeDTEZCHL, BIQEH Sok@EH:, de;

[ 00831

iy (2*?%xm?x£%.(neth¥;\Eu§z/heny|anino)-N-(z-hydrox

ypr&boxy) 1i5-  and

[0 %ggthyl 18%Qﬂﬁ,poqélhydropyrldamne 3- car boxam de;

[od?4)2- f | uGeMmpdun(isres Fytnbiai Itlhahﬁg‘ly bathyhaubstimdnt dif thetN1yosiGen and
i [ 0085]

0x0-1; 6-. di hydropyrijd e-3-.car boxam de;
Sp%‘ilg‘? éso?'nél-ﬁ-g(‘élpf Pt@gp@n%@ﬁé{ﬂnwﬁ. o) phenyl ami no) - N- (2- h
[ogpoxyet Pﬂ‘lﬁiﬁ)larlrovel compounds of the invention include any one of the following:
0%2%2 64 C()ﬁ( %uoro 4- (meﬂ%ﬂ;xo%{len}f 'c?nilngsgN-(Z ?1)6} rg}?y)ét oxy l—methyi -6~
OX(JS)G-@%‘LMI riaaf}ne(ﬁcérlaéé@&ﬁdé (et hyl t hi o) phenyl ami no) - N-

I OXYypr.opox

[0 7%9t hy| %f Qk@of e&wﬁwn‘ﬁs@bﬂar@a@ﬂﬂé%w&ws@ww lyésdimethyl-
6- &}Q}Oggldlhydropyudazme 3-carboxamide;

5-¢ - 4-(2- Tl uoro- 4- (met’hyl t hi o) phenyl ani no) - N- (2- h
[09&}}] oxy et Hdgy)loplopyimethoxy) -4-(2-fluoro-4- (methylthlo)phenylammo) 1,5~

rﬂg%mgbéélmﬁa Py Qb aRpfidaveL SR¥ L dagihne- 3- car boxam de;

[0&@ 5- ¢ hi-6#-8uaro-@danfethybhio)rherfamihg) ¥ 61 -olepesrejhioasi-h&dimethyl-
%g)hg%hgé%B%QB%§¥%(%ﬂﬂxﬁn%ﬁyrldaZ|ne 3- car boxami de;

[0982089]  4-(2-flucro-4-(methylthio)phenylamino)-N-methoxy-1,5-dimethyl- 6- 0%0-1,6-
WA= 2- 1.l uor or 4- t hyl t hi o) phenyl am no) - N- ( 3- hydr oxypr o
S BPE prblag 11 o) phenviam no)- T (3-hyaroxyp
[0@3pxo- 1, @)di(ﬁsfhﬁbm&‘ffrh@h}ﬁﬂﬂép@ﬂﬁambm)(N@dﬂdmﬁmwc@@mﬁ-
dl%%é%%'éxr% r‘i hizgrgpym LRLERY, at)boxaitg%ef | uoro-4- (et hyl t hi o)

[0@B4iret hy| 4-@2-Ox@e-4; (ﬁrediyhiyﬁd]i}lhm)}ﬂandai)bhﬁ-dﬁ&m baxaitide.
d %H%p 11|§1 nothgf enbodi nent there is provided a
I SHPS U ST 0PRSS 11: HR3,NORL H NNRs |

[0085; 5 Ra S-bero{m%fbl@ﬂ (memhaﬁﬂmwam@l)w(zalg@&pdyabb@) 1-
met yl 6 oxo 1 6e 8 Ly pyndazme 3- cazgoxa]mlﬁe s K

[0086] (S)-5-fluoro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-
1-methyl-6-ox0-1,6-dihydropyridazine-3-carboxamide;

[0087] S-chloro-4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-
methyl-6-0x0-1,6-dihydropyridazine-3-carboxamide;

[0088] (8)-5-chloro-4-(2-fluoro-4-{methylthio)phenylamino)-N-(2-hydroxypropoxy)-
1-methyl-6-ox0-1,6-dihydropyridazine-3-carboxamide;

[0689] 4-(2-fluoro-4-(methylthio)phenylamino)-N-(3-hydroxypropyl)-1,5-dimethyl-
6-0x0-1,6-dihydropyridazine-3-carboxamide; and

{0090} (8)-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-(methylthio)phenylamino)-1,5-

dimethyl-6-0x0-1,6-dihydropyridazine-3-carboxamide,
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100941 R3 is H M, MO HOCH2CH2O, HOCH2CH2CHZ,

HOCH2CH2, HOB/~Gi 4 HO, ~X0,, HOH 0'\ ~0\ HQJ® H

HO, ~-~\ 7 or. [0095] R8 is Br or I; and [00961 RO

is CH3, F, C or Br. [0097] Conpounds of Formula Il
where there is a nethyl substituent at the Nl

position and specific R, R3 R8 and RO groups are
[0M ent  MEKnpth ditodinent he@98IroRded 4 @ulpannd\Fetmula I

conmpounds of the |nverg1t| on include any one of the

fol | ow ng [ 0099] o

5- br ono- 4- ( 4- br ono- Ff fI or ogpen)ﬁ am no) - N- (eycl opr opyl

nmet hoxy) - 1-

met hyl - 6- oxo- 1, 6-di hyéﬁopy{rl da

[ 00100] 6

4- (2-f1 uoro-4-i odop{nyl mi o) - N (2-Mydr oxyet hoxy) - 1, 5

-di net hyl - 6- oxo- 1, 6-di ltydr opyri dazi ne- 3- car boxami de;

[00101]

(R-N(2,3-Di hydroxypropoxys 4- (2-fl uoro-4-iodophenyl a
[06%2h0) - 1, &-a pharmaceutically acceptable salt thereof whercin:

tlry r6 1, 6-di hydr opyri dazi ne- 3- car boxam de;
["‘%giozl E?Pliol:joro 4-i odophenyl

[008¢} noO) - I\Rﬁel-hMeyMaCEHDGTEIUBMD GOm0 CH,6H,, HOCH,CH,,
di hydr opyri dazi ne- 3- car boxam de; [00103]

ckopr o hoxy) - 4-H(3M 4-iodo yl am no
1:5- di met hyﬁ%& > (,L %
0X 0~ 1, 62 di hydr opyri dazi ne- 3- car boxani de; [00104] ’

(S '1 (2-f 1 uor.g-4<si odophenyl am no) - N- ( 2- hydr oxypr opoxy
C)\/r’\‘é/“m e hyw/d?s
0- 1, 6- di hydropyr i dazi ne- 3- car boxani de; [00105]
[0025X2 childrisBacs barsphenyl ani no) - N- (2- hydr oxyet hoxy) -1, 5
0096] et hyt*-60-0xqr 146, di hydropyri dazi ne- 3- car boxam de;
11 [ 001061
[006@ 4- ( Lopmiconds- of- FonolshBhyitare theie- iN-a Rethyl subksjtperopostye N1

Shtiokr ana O} | R8RS ang R
po o>1(o- 6f> é&ﬁﬁ;ﬁﬂ r%ﬁ% r% g‘z BheP3E %%txhganKdnhlblfO&MO?]
[0028] 4- br dtagicRlac hivek optpenydsarfiheolvebi¢Rintlydlr amy pet hiky Jollbwing:
[00?%]8;_82&@15 or@logi)-@—brgmo-zgi %pﬂeorgf}/agnlugo%%\& ?c%cl%pr%f}}rdpn% oxy)(-jle-
meth@)-6-9x¢-4.SptilmrripepRriddzinerSe@hiexyinaiei no) - N- ( 2- hydr oxypr opox
1,5-di : .
004001 1 HoTa R gmrensamingl M Gaptlanba)- fobroay-S oo
1,64lil{ydxdpyodaain-F-dadmapideny| ami no) - 1, 5- di met hyl - 6- oxo-1, 6
[00'1&] hydr ?ﬁ}{ﬁ]—aggﬁiﬂ%roxypropoxy)-4~(2—ﬂuoro-4—iodophenylamino)-1 \5-
dimethyl-6-ox0-1,6-dihydropyridazine-3-carboxamide;

- 3- car boxam de;

[00102] 4-(2-fluoro-4-iodophenylamino)-N-methoxy-1,5-dimethyl-6-0xo0-1,6-
dihydropyridazine-3-carboxamide;

[00103] N-(cyclopropylmethoxy)-4-(2~fluoro-4-iodophenylamino)-1,5-dimethyl-6-
ox0-1,6-dihydropyridazine-3-carboxamide;

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

[00105] 4-(2-chloro-4-iodophenylamine)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-

I,6-dihydropyridazine-3-carboxamide;
11



3- car boxam de; 1001101
(R)-4-(4-brono-2-fl uorophenyl am no) - N- (2, 3-di hydr oxypr

opoxy) -1, 5-
di met hyl - 6- oxo-1, 6-di hydr opyri dazi ne- 3- car boxam de;
[00111]

4- (4- brono- 2-fl uor ophenyl am no) - N- (1- hydr oxy- 2- net hyl p
[Wl@ﬁhn 2- §8) @x@chloro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-

oxa: 1%{%%@ h}¥1dazme fcarl}dxamd hydr opyri dazi ne- 3- car boxam de
[00100R- f | u@(@bvﬁrrio@dcmdsre;ﬂl)th}ﬂmﬁno)-wl(zEurydnonmﬂ’fmbz)—ﬁs{dxmﬂiyl{ﬁ-oxo-
Iédcll %d | dazi nE 3- .car boxam de; [00113]

: ”26 THEFEBHEny! ani no) - 5- f | uor o- N- ( 2- hydr oxye
[Oﬁlb&}Xy) 1&Sf}at(h§b|rm1ﬁ7 2- chiorophenylamlno)-N (2-hydroxypropoxy)-1,5-dimethyl-

6RO P B BRI 0y - Ny 1. 5. (11 et hyl - b oxo- 1

[00169] di hyﬂ(@%ﬁﬂo@agmda@hsnw@ﬁzb@xﬁsndd&thym%&mﬁ dihydropyridazine-
N- (cyc] opropyl net hyl )-4-(2-fl uoro-4-iodophenyl am no) -1

3-cathogimidehy | - 6- oxo-
;om@r di hyaia)qp(ww@@mﬁo% E@&Q%@d@\d 3+ h@%&@propoxy) 1 5~
0) - ) -

-fluoro-4-iodo heny amn hydr oxypr opyl , B

dmdh)ﬂérwrl@d@x@ﬂpmd@mm- E‘P@’ﬁ‘?fl%am ne- 3- car boxami de

{0d1@9]117] 4 -bromo Z-ﬂuorophenylammo) N- (l-h droxy- -methé’lpropan&, ~yloxy)-
Iuoro | 'uor o-'4-1"odophenyl am no dr oXyet
1 Sﬁggpyt)hyl p-ox ﬁrﬁyhy.dg)py@d@@me -3-carboxamide;

1% di h ) idazine-3-
[00:![1@]' If | ﬁcg E?ﬁﬁ{cﬁb gr gen;?; aﬁﬁ’ﬁ ﬁb‘%g‘wyh& 3?% )%;%lec%llig]ydfcspyrlda e-3
Carhm@«nddfmet hyl - 6- oxo- 1, 6-

R et e
OXe- 1 hjdzig-3-carboxamide;

i“@i%hllo LGP R e SR %%#Ogéﬁ%roxyet

i ridbzime 3 koptboBamide;

0];)15! ?%,6ﬁgih;$ro riﬂ& &4& car,bo %qg%

0B & g P b S SR A iy TN bty g
1,6@Wd®@3mylémﬂe~3 carboxamide;

[GO[q'S@hyl 4-8-(8uor6 9-1ociop]¥ ]%B‘X )-?\Eél-hydroxygz%;)ﬁ?)f%r&methyl 6-0X0-

122]
1,65&1{)}}1’0{[{‘@{31&':14111((323 tdrbxamidd; | odophenyl ami no) - 1- et hyl - 6- oxo

- 12 dro yridagj ar po i.ge; 001
000 o R R oA B S s gy Ghks ) bans s
oxddy lﬁaﬁﬂyaﬂipyﬂxdamtettsydarboxamlde,

6- gxo-1, 6-di hydr opc%/rl dazi ne- 3- car boxani de [001241]
{00&@] N- ( 24 @ ﬂuoro 4-10 ophenylammo)-N -(2~ hydroxyethy) 1 5-dimethyl-6-0x0-1,6-
dlhygbp%gra%ygr@%gg,maé(z fl uor o-4-i odophenyl ani no) -

[0063&3 1 6 Iﬂ‘h(%erwéryWmawﬂ)rfb(%ﬂw@ﬁdmhwlmaﬁ@ 1,5-dimethyl-6-
oxo-1,6-dihydropyridazine-3-carboxamide;

[00120] 5-chloro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-
0x0~1,6~dihydropyridazine-3-carboxamide;

[00121] (S)-5-chloro-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-
methyl-6-0x0-1,6-dihydropyridazine-3~carboxamide;

[00122] 5-chloro-4-(2-fluore-4-iodophenylamino)-1-methyl-6-oxo-1,6-

12



[001251

(S)-5-chloro-N(2, 3-di hydroxypropyl)-4-(2-fluoro-4-iod

ophenyl am no) - 1-

nmet hyl - 6- oxo- 1, 6- di hydr opyri dazi ne- 3- car boxan de.

[00126] Particul ar novel conpounds of the invention

al so include the follow ng conpounds: [00127]
dilydfopyidaging-Reabaxempiehenyl am no) - N- ( 2- hydr oxyet hoxy) - 1,

{"gfﬁgi E‘gto2%&1}&9&%32,3Jaih@ax%k%%y‘i’)‘?lEi-ﬂ%r%-‘l%ac?’dpﬁé{yPa%?o'}j 19Gethyl-
6-¢:8) 1, G-d{hfdibpoidazide-Blcadoxgptiény | am no) - N- ( 2- hydr oxypr opox

“ 1, 5- dj - 6- . . .
ol > R LB drasrope 4- QoI g Ry s Sty 6
oxaflgtdibydragpidetineed-cirbixamidzyardt | on provi des conpounds,

O3 ony s HRRE Qe85 Doy [ @ty odopheny tamino) 1

m@hasraodyl-dibadibyyrRieaeps-aftbecansd, t s thereof, said

OFBRF S T\ Pt epreRPETH: bl vepsion ey gder e ollowing
cobPOkA2] R3 is H M, Et, OH MO, EtO, HOCH2CHO,

20-, - CH CH2O
0T Poc b b Pheppy bogh hefpereihoric Bdipihyl-6-ot-
1,468, di i dbIiNd-3-caBoxafditie; ar [ 001331 R7 is methyl or

ethyl,” wherein said methyl and ethyl are optional Ic?(
[OMgBst i t USed-(taramme-Sflaoephegpwine)-N-GowdupyRepewy)-Bf - dimethyl-6-
ox81, 6By drGIR il AR Bt BAmiR, 11, CL-C4 alkyl, O or CN,
wherei’n said alkyl is optionally substituted wth one
[0UR9%or e Yetenprhern awpspedtibie investiosaireddes dompomis inshudy, tautomers,
Bl G kol R ten i Rers! | LiSiB"
m RO EekolRB ep B Rrs | Apa ORI 5B, ch pliaenREbuliBPrpecprabl
saligtierpCHAT coprpousiteving R Foingulk IVR8 is 1, R9 is H, and

R3 is MeQ then R7 canpot be Me; [00138] c) R is F,

R8 is Me, RO is H and|R34s HOCH2CH2O, then R7 cannot

be Me: R¥ y R
N
NoneW
Q

v
[00130] ~ wherein:
[00131] Rlis ClorF;
[00132] R? is H, Me, Et, OH, MeO-, EtO-, HOCH,CH,0-, HOCH,C(Me);0-, (S)-

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

HO
H H HO H
: ¥ A ’ \><j; H ’ /O\/\f or V\f ;

: , , OH
[06133] R’ is methyl or ethyl, wherein said methyl and ethyl are optionally substituted
with one or more F;

[00134] R¥is Br, I or SMe; and
[00135] R is 11, C1-Cy alkyl, Cl or CN, wherein said alkyl is optionally substituted

with one or more groups independently selected from F or CN, provided that when:
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and [00139] d) R is F, Rsis Br, ROis H and R3 is

cycl opropyl -CH2O, then R7 cannot be M. [00140] In

one enbodi nent in the conmpounds of Fornulae IV, RO is

H M, Et, d or CN [00141] In one enbodi ment the

conmpounds according to the invention have the Formula

Vi H I 00 4sMe V [001421 or a pharnmaceutically
[08136Ept abd)eRdad ¥, RhisrRxoR’ whily sidrR” is [c0Bdr48} oRBt,itken R cannot be

20 or (S)-MCH(OH) CH2O, and [00144] RO is H,

H§§§§@§H§r a, provided that when R is F, Rs is SMe,
[0R$7] s C'b) Rhd FRR® isit RN H, ddeRT iRGleOamaoR’ GendiGeNRECH20.

bR 451 Somauns o S e B E S HPCEE

anfl00146] Parti cul ar novel conpounds of the invention

' ude any;o Qf. fhe,follow ng: 00147
b 3557 F B! B R R RO s o B Ry oy et be
Maxy) - 1- met hyl - 6-
- |, 6-di hydr ppyri di ne- 3- car boxam de; [00148]
QP 5. Ferd grbSiimesier fiyiconporsehIHRAY. Rt (FHAJerESCl o
CN/.propoxy) - | - net hyl -
6- 0x0- |, 6-di hydropyri di ne- 3- car boxam de; [00149]
004D £ | UBreneatmbadithgnt tihe sppRens arsaiding No (e Hydnton &evs the
Fo@¥fd vi, 5- di met hyl -
6- oxo-1, 6-di hydropyri di ne- 3- car boxani de; [00150]
(S)-2-(2-f|uoro-4-(n§thy|thio)phenylanino)-N—(2-hydrox
ypropoxy) -1, 5- 5N o
di met hyl - 6- oxo- 1, 68di h dronriuine-3-carboxan1de; 14
[ 00151] N
5-fluoro-2-(2-fluoro-4-(feth 0) phenyl am no) - N- (2- h
ydr oxyet hoxy) - 1- net 0
1, 6- di hydr opyri di nB= 3- dar boxani‘de; §¥80152]
(S)-5-fluoro-2-(2-fluoro-4-(nethylthio)phenyl am no)-N-
(2- hydr oxypr opoxy) - v
1- met hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3- car boxam de; and
[00142] or a pharmaceutically acceptable salt thereof wherein:

[00143] R is HOCH,CH,0 or (8)-MeCH(OH)CHLO; and

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

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

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

[00148] (8)-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1-methyl-
6-0x0-1,6-dihydropyridine-3-carboxamide;

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

[06150] (8)-2-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxypropoxy)-1,5-
dimethyl-6-ox0-1,6-dihydropyridine-3-carboxamide;
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[ 00153]

(S)-5-chloro-2-(2-fl uoro-4-(nmethylthio)phenylam no)-N

(2- hydr oxypr opoxy) -

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

[00154] I n one enbodi nent the conpounds according to

the invention have the Formula VI: H R3 NOR H
[0RSIN, CG-flwrof20Q4his}o- @{methgiﬂm)mamplamimam@—}admpetﬂabdy)a1-

l,t r vvher ei 001 Rl is C or F, [00157]
“’%@’160"1461 ?ﬁ#ﬁ‘@%?"i%g OH)CH20, and [00158]
[0(\%%2] s H, (QI)AS_ﬂuEro(iI (Z;ﬂuqrb-@CXﬁﬁﬂﬂyltﬁ@]gﬁaiymdg;)m)fN Ephytub:apMboxy)-

rein [ [ or -
I'IWE@'—‘(@‘S %'8%3’&833’1‘%“%@‘3% FPIetEnt MEK i nhi bitors.
{0(]1(3@]160] @Sg»mmndumu&ermeﬁay}fhlo)yhef[}eannna-m(ﬁhfdm@rdpaxy)-

tent hi bi t 001
I%tﬁgo%?fﬁ’s %ﬁ%@f?ﬁ%ﬁ?‘g‘?ﬁ%gﬂh‘@@@lqﬁsnl; II—IO(()ZIr—|2CI—|[20 or (S)

[00MSPH( OH) HRQ ankodake Nthe Nalfipbital RictRéisg b Othl qg\}entlon have the
i Co nd of Formula VI wherein Rl is F, R3
IprQ£§ O and RO is M is a potent MEK |nh|b|tor and

al so has good solubiliHy. As used herein, the term
"good solubility" ref! rs(fo a compound that has a
solubility of greatef” M 50 g/grL, for exanple a

Rarti cul ar novel

the net hod of Exanple
f o the invention

conmpounds of Fornul a
i nclude any one of rRghent . 1/00164]

2-(2-chl oro-4-i odophenyl nino)-N-(2-hydroxyethoxy)-1-m
et hyl - 6- oxo- 1, 6- dihydropyridine - car boxam de; 15

[ 001651

S R RN R 2

[0066166] R is C1 orF

Ooésﬁz ‘ aort i Iﬂgeg{ogﬁqy&l AR Sayedigret py! - 6- oxo- 1, 6-

dro
[00158] R’isH, Me, F or Cl.
[60159] Compounds of Formula VI wherein R! is Cl, R® is HOCH,CH,O or (S)-
MeCH(OH)CH,0, and R’ is H are potent MEK inhibitors.
[00160] Compounds of Formula VI wherein R' is F, R? is H and R® is Me are potent
MEK inhibitors,
[00161] Compounds of Formula VI where R® is HOCH,CIH,0, or (S)-
MeCH(OH)CH,O are potent MEXK inhibitors.
[00162] Compound of Formula VI wherein R! is F, R? is HOCILCIH:0, and R? is Me

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

[60163] Particular novel compounds of Formula VI according to the invention include
any one of the following:

[00164) 2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-oxo-1,6-
dihydropyridine-3-carboxamide;

15



car boxam de; [001671

2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) - 1

- met hyl - 6- oxo- 1, 6- di hydropyri di ne- 3- car boxam de;

[00168]

(S)-2-(2-fluoro-4-iodophenyl am no) - N-(2- hydr oxypr opoxy

) - 1- met hyl - 6- oxo- 1, 6-di hydropyri di ne- 3- car boxam de;
[0§1&B[L69] (S) 2 (2 chloro 4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-
1é§%‘3’% Ié}’?f XaI|m%dophenyl am no) - N- (2- hydr oxypr opoxy

{0(!])66} 1, 6- Z!Zil('zhﬁﬁtﬁMM&do@hﬁ@ia&rlﬁ@flbﬁa1§m}@96 ok®0 54ty dropyridine-3-
%{({ ghl or o- 4-i odophenyl am no) - N- (2- hydr oxyet hoxy) - 1, 5
Caogr At fy| - 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxani de;

[061%9 71] 2 -ﬂuoro 4 -iodophenylamine)-N-(2- hydroxyeihoxy) 1-methyl-6-0x0-1,6-
| or.o- | yor o- 4-i odophenyl am no) - N- ( 2- hydr oxyet

dlhi’és@yythzn?réwrwa@v c;

{0[@69}’ 1, 6- @h byl 4-Bhsie syl aahBRXaniHdgox f[p%z 1-methyl-6-0x0-
-2-(2-chl oro-4-i odophenyl am no) - hydr oxypr opoxy

16§-d1 yasopiridiveiydartgxamide;

1, 6- [ e SRR RNE -
[0(%9} L Ch@g@gﬁgﬁ&g_aﬁ -Rh &1@@3@%3&3@%@%&@1 5- dxmethyl 6
oxwiﬁ-dj gpyridine-3- carboxarmde

(Fggg¥|4] 62—?25(9{1&0—Qqgﬂclﬂ&ﬁ%ﬁ&)%—'@f—h&dr&@é@lg%ﬁmﬁ&imethyl—6-oxo-

1,65dihydueryoidipe Gafjonnide;4- i odophenyl anmi no) - N- ( 2- hydr oxyet
1-
ATE) 6 SRR e oo B AR A e
oxc(-$)6-c5h3fdlicnwndm2-3(car-bbkamdea 4-i odophenyl am no) - N- ( 2- hydr o
oA PSSk gt iogemepy e 4 gL S dimethy 6
ox¢-0@Ad{drdpyridinethetboendiodi nent there is provided a
d l.a,.Vl Rl1. i.s .k '
00T o D) S SHG R DRt P B aresaepy 1
mea@ce@mgLsedlsﬁmpyhbméeqfarboxa;ﬁ)ﬁa,771 It was f oulr_1|d }\I hﬁlt %
ound, of Forywa XJ . H HO ,,,,

00378 D005 Bore St et e HoHoRHie i N i gof sty 1 methle6-

ox&@ﬁ&iﬂﬁﬂf&;ﬁﬂdﬂ@glc@'&@ia@ﬂd@%nfor ml, 2- (2-
[001‘117 or o oph I m no) 2- hydr tho

m’:(tghg uBo - uogo aTIWB‘SWWI 3h}fggoxypropaxy) ~1-

methyl-6-0x0-1,6-dihydropyridine-3-carboxamide.
[00176] In another embodiment there is provided a compound of Formula VI where R'
isF, R? is HOCH,CH,0, and R’ is methyl, or a pharmaceutically acceptable salt thereof.

[00177] It was found that a compound of Formula XI
HO g o]
o7 yoF
N
I N
~ [
0
[00178] can exist in two crystalline forms, hereinafter designated as Form 1, 2-(2-

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



car boxam de and Form 2,
2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5
- di met hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxam de and
that Form 2 can be converted into Form 1. [00179]
Sanpl es of the particular crystalline fornms of the
conpound of Formula XI were anal yzed using a

caboxdmitat beh BbrmX- Ray2-Epiten-4Boddphantintine)anmel- yﬁdrs;iyalhdxy)-i,s-

S A S G TG Bbe GO BN A OPS Atk B Prged

Fothe. present invention relates to a crystalline fonn of
ound of Formula X, the_ degr

t h of
[{)Q:lr7§}5t al | aﬁ?ﬁl%; ofdhgy gqrgﬁ:ql‘qrrf‘ébstaél&pexfopgﬁ,oggﬁﬁ%mpound of Formula XI

We‘i’é Eﬁa‘lﬁ@& QR dabAbingti GOSVEN, ?%I\J\bdexgbﬁﬁﬁcﬁﬁn hﬂﬁﬁxsﬁﬁﬂbﬂblfferentlai
60% nore conveniently greater than about 80

Scmitedraminetyiae dessibadin R ampler |09 dAd nore pr ef erabl y
[0EIRBAL €T {ARR iBbAed ARVone [PRLS Hveﬁﬁ&%me@% 3 &yﬁalflh’cf fRBTOf the

aspect of the invention there Is provid
coppgupd ol Fermuls ¥lnthst degregonip euvsiallivry %rdﬁﬂuamyd by X-ray powder

diffHBRh ARG ?&Jn¥edxé}§1& %ﬁe {epﬁﬂg Houl 859 Igm)e %m(v%mteﬁt#@%r@até} than about

I odophenyl ai ni no r oxyet hoxy
80%o pretegrbily mmldb@nrabdmtﬁéﬁ/@ndarcm@mfwﬁéf gre%[tﬁollem})out 95%
rdin f. r .
OS50 Pt HULLA BRRSBL 0o UL RS st
foro piva| camébursluds FamiulaaXl wubstantidly frothen fofm B6 For 2, 2-(2-fluoro-4-

oD o hony A sl SERE gy LSRRI . ox
catberlantidedi hydr opyr i di ne- 3- carboxan1de [00183] The
[0@3?2 ]lc'l PS%Of rde?gr {H aI ertﬁelr a{sgecg QF thfe mventmn Elere 1S pi‘owded a crystalline

formoddplrempb@id soferMNulaZX h yabisexyaiyh ox g -fbmd ofl iFaet Ny 2-(8-flmwro-4-

oy - e R B R EF DR SRR e

carBoddigded (0) scale at about 9,5 and 12.6. Accordlng to
urther aspect of the invention there pr o
l‘"ﬁﬁ& conp ETBROUD LT G N ithdb g?fm oF g :2% 8 foro-4-
1oc@plﬂe%ylﬁh%®%—w é-ﬁ}@ﬂﬂ?&ﬁé%)@@diﬁéﬂl%& 8zo-1,6- d1hydr0py11d1ne 3-
dr oxyet {ﬂ% di net hyl - 6- oxo-1, 6- di i hydr opyri din
carg D@anckﬁda@aﬁh —rwaélffméow&tw heyjrerohareetpdmngpgek epmhe 2 theta ®)

| Cit [
scag@é{ae@%ﬁ t@%agrfa 18, gécegmrg‘;@kasfug%l a@ﬁec iidfg%féﬁ I{t@ éﬁ&‘@l Srovided

thezzompound of Fo1mula XTI in the form of Form 2, 2 (2 uoro-4- 1odophenylam1no)-N -(2-

. Y 2 . t y) -
ekt St ST o 0y 2 N Y od, S
diffrimeioXpateeyn bivirfy chetattonzipapdakys on ths leﬁtaa@t) scalel ay alasit 815 pl/ihﬁ 14.7

'g)glgure 10 hereinafter having characterizing peaks
an% nN“the 2 theta (0) scale] at about the positions

[0aBOWN | rMThEabiF@mA. 2,1 72-Takh@o-A-iodophenylamine)-N-(2-hydroxyethoxy)-1,5-
dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide has the X-ray diffraction pattern
substantially as shown in Figure 10 hereinafter having characterizing peaks [on the 2 theta (0)

scale] at about the positions shown in Table A,
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Two theta Relative Intensity Two theta Rel ative
Intensity 9.54 VS 23.78 VS 10.24 S 24.54 S 12.62 VS
14.67 VS 27.95 S 15.65 S

25.13 VS 13.86 S 25.60 S
28.72 VS 16.62 S 29.19 S

30.40 S 17.

54 S 30.65 VS

31.75 VS 19.00 S 32.39 S

Ta3B.A7 VS 20.47 VS 34.94 S

29 70 S 22

Q7 \/S 2Q. 62 M

17.15 S 29.67 S 17.36 S
17.86 VS 31.44 S 18.72 S
19.63 VS 33.48 S 20.04 S

')Q C A4 .\/< rn

22.02 VS 36.20 S 22.40 S

(o) =i The

cMﬁ‘ﬁ # of

| FRstatiyeIntensity,

(W b B A )

t he Tf‘"’&th%taf F()ﬁﬁq'lafi"'v'é Tntensity

2- (2r44 uor o-

indnnhpnyln

4- Vs
1l nn\-l\l—(? h\/rlr

23,78

oxvet hoxy)-1

5-.dinet h\/l

VS

6-6

o- 11624 hydr

opyri diSne- 3= ¢

ar box#iie has the Xoray

diffFgetion [patter{ig havi Ng charzcizeri Zi g peakg on t he
2 theta (0) | scale at abouwt 9.2 and 13 Accordi.ng to
a fup.8her aspect ofS the inventi¥bh here|is proVided
l he Ypoun F o Xt or-mgf—For Mg L,

yﬁ uor o-|4- i odop%enyl ami_no) - msl

hydmx;/et hoxy) - 1, 58di met hy

cearhoy

hao t.he

|-6 0283721 6- di

actt-of

hydr om& i di net

Pa Q Y.
A>3 TTUHO ‘Sllb /\ I

It on 2HF

havmsfgﬁ;ract eri zi'ng peal

I 'JO.LLCSII

2 theta (0)~scale

at apost 9.
The Form-1.

, 13.08 18.3,

21. Opgd 21.

7. 18 [90186]

2- (3¢ uor 0-

4-j odo;§heny| am no) }@5(02 hydi

oxyet h%xy) -1,

Ur—0OT

- dijfref hyt - §- oxo- L g6~ di hyqr opyrigksie- 3- ¢ar boxarg de ha
the X-ray dilffraction pattern
17.86 VS 31.44 S
18.72 S 31.75 V8
19.00 S 32.39 S
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
22.97 VS 39.62 M
23.54 VS
[00185] The compound of Formula XI in the form of Form 1, 2-(2-fluoro-4-

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

carboxamide has the X-ray diffraction pattern having characterizing peaks on the 2 theta (8)
scale at about 9.2 and 13.0. According to a further aspect of the invention there is provided
the compound of Formula XI in the form of Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxamide
diffraction pattern having characterizing peaks on the 2 theta (8) scale at about 9.2, 13.0,

18.3,21.0 and 21.7.
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substantially as shown in Figure 11 or 12 hereinafter

havi ng characteri zing peaks [on the 2 theta (0)

scal e] at about the positions shown in Table B. Table

B Two theta Relative Intensity Two theta Rel ative

Intensity 2.29 M25.86 M 2.44 M26.32 M 9.24 S

27.08 M 10.25 S 27.49 M 13.01 S 28.17 S 14.85 M
[0@8661 S THe7. EghnM 29. 202-Wbiord-4-166ophtbB3QanGho)N-(A-ByBkyBthoxy)-1,5-

1 M 32,61 M, 20.35 VS 34. 26,M 20.98. M
aimgihdto- D PR T-RORIRE s s N UG patern
su&@nﬁéﬂﬂ\/&s 3w @n Mgdite 11lorM2 l%ﬂmﬂa'ﬁeﬁhaa&gZ&aMcteﬂﬁng. BeaBs [on the 2

38.71 25.58 M 39.78 M [00187] As nentioned above,
theth@) F?ﬁeéﬁfsﬁbpﬁtébe prsitoneshowaks T Bhe XRPD di f fract ogr am

may exhibit sone variability, depending upon the

nmeasurenent conditions used. Accordingly, in Tables A
TatledB B and as quot ed herei nafter relative intensities

def‘ | n tla;;];l Flg?laﬁlwﬁkenng er e uéggétallghfﬂo 4 tgg%tglgmy
Intemsity Definitibh 25-100 V58fery st rong) M10-25 S
{st z%‘!,g) 3-110--M (Wdi tHH) TR Vi

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

19.47 M 32.61 M

20.35 Vs 34.26 M

20.98 M 34.90 M

21.69 S 3551 M

22.14 M 35.94 M

23.02 M 36,74 M

23.70 M 37.71 M

24.15 S 38.20 M

25.15 S 38.71 S

25.58 M 39.78 M

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

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

numerically. Rather, the following definitions for intensity are used:
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1-3 W(weak) [00188] wherein the relative intensities
are derived from X-ray diffraction patterns neasured
with variable slits. [00189] Figure 13 shows the X-ray
powder diffraction pattern for Form1, 2-(2-fluoro-

4-1i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6-
oxo0- 1, 6-di hydr opyri di ne- 3- carboxam de prepared

accordi ng to Egamplaivd Bienditf01901Dnivibh| be cl ear,
sonme of the nore m eaks pr in the X-ray

di ffraction patter ngﬁl{)qgl gur es %?Yéyi%mﬁ ve been
omtted from Tabl es 1A2and B. [0018%3tchige conpound of
Formula X1 in the fo of Form 2 - fl uoro-4-

i odophenyl am no) - N- (%n@ydr oxyet hMéﬁ‘&ﬁu@ di met hyl - 6- ox
0- 1, 6-di hydropyri di ne:33- car boxanievda@s an X-ray

di ffractl on pattern substantially as shown in Figure
10. [001921 The conpound of Formula Xl in the form of

[od®sm 1, @h&&nfthél%ﬁw@ intensities are derived from X-ray diffraction patterns
i odo henyl am ngas N- ( 2- hydr oxyet hoxy) - 1, 5- di net hyl - 6-

megsureewih FapaPle s di ne- 3- car boxani de has an X-ray
{O@Sﬁf ract Fl@ﬁ}f: 9§tsf1@vl'rsnch§ 803} apdR Idlﬂ%acﬁ%n PR £ 'F‘of:nh 9 U-ESfluoro-

I'n the precedi ng para

P B MR mﬂcyopmw et oo dofiay oy Hdined-

f
ca%g)\(@& ?%%IJC %d £E g&%]r:}m[maprlﬁ 1n6o N- ( 2- hydr oxyet hoxy) -
[00180}vet hyhs vﬁLl ob@ocltaxe sdinlayefr thoympidi menos- nsrakamcamt de, the X~ray

iy Tpiop B miB0L 10 1013 LR Pmh OB pEHPLERT IR e
[0Q119éb| se Bmmmmundfofpﬁaﬂnmls( iXle in tthe fomecift Bein2 2t Fe@efluoro-4-
100% yla{mnoLf ﬂS{JZ lsgdgu gthg)g}F) lbjedlgl%@lpltg §>§o 1%Sdai‘§'%.:1'o§)%rej%in%-)3lw

as w e appr
cazﬂabmmdcsﬂxas lah &eraiy mftrhxeloa pwem hestpriady seshposiit I“rgnreofo t he

S sli t ne nmac
0B ber e Bttt Shofemsh $KoBnER bR U Fmf di ar-dypro-
1o®|ph@|3ﬂammba-rN @-hyeins:yethonmd sdieemnl-6- Gmd46td1lwai$0ptyf1d1he-26d.
caltlbﬂygmgfl so Lat %&g%tcﬁlg% ggﬁe?r[ SGu gfgrlltlgﬂy k& sfh%gmau? |alsgurets tl]?gr 12.
[0RAsgR- f | hUI(ﬁrtEe ﬁrreb@ﬂw é@gd@ﬁ)mé\gﬁ K»F%ydpc@%%ﬁﬁﬁﬂa@ﬁbn bedks for
thepquzlﬂg%e rrp%&fo %Z%/\é’é‘?m drip qpégx{) agtliﬁ*ncl))g\z;[@ _gytﬁéxyoe %xy) 1,5-dimethyl-

6-0xdUbS BidMdrbglridine-1- bk anmRicashel REn Xaf aboupOWdased in the expresswn
diffraction patterns shown in Fi gures 10 to 13, and

"..ieavhe bt AR} soalela) abave - issindiprte e progisa Resitio f sl (i.e. the
recflg(gb %eﬁ%n%l%%ﬁu%&%%hl& H%t bLAOLET dqas 3pdo so'hﬁcs Rat s'b\é@aluye as will

e apprecl ated that t e use
be apprbeatechby ﬁnb$q/§k111qdnn thei ast, hormrasiet pps’u@n gﬁher neaécn a@m vary slightly

betwggﬂ SR %Elﬂﬁ% gthérh?tto?)t gl%géa?n oo u%‘f‘oﬂ?efr Blhﬁ %rés?ﬁ’t of slight

owder raction patterns y vary
vamnmhcaswem@n‘faqmﬂlhems utfilzodn hnealscastpﬂeé utt dlc ra‘mtihe lpﬁfagf&PhS

thaggtﬁgffrﬁsgéllggeutfto oz e%l b'gf 'hfl fie” blga nﬁrcln"{snpp | on"::,(H %ﬁgfg\/ﬁ ehexy)-1,5-
dintdtleyl -guorleGdiby digpotdie-I-tarfabings Avavide BXame agaie rtbffracuon
pa&e?nsb %u ?arrllagi[yu etg‘e ?a?ne 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
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absol ute val ues, [00194] Processes for the preparation

of a conpound of Fornmula XI in either Form1l or 2 are

di scl osed herein. [00195] In one aspect the process

for preparing a conmpound of Forrmula XI substantially

in the formof Form 1,

2-(2-fluoro-4-iodophenyl am no) - N- ( 2- hydr oxyet hoxy) -
difBsabticahi ﬁ@kﬂy |rnz§r @f@'shg}ﬁbfdfrm o Pydchitle e adothal Romasredmple to

whi ch conp e 0 cont act i
anpip O B RV O SHUBRERSHCEMBFESueGen Shagiygrs Bilaes.sp e peak
po@zltibﬁ(sddhgﬂﬁ il Bhte FRudes GR ERGXY Inl TabRS IAGand B are again not to be construed as
-vi nyl oxyet hoxy)-anide with an acidic mxture for a

ab%‘ﬂWPi"@P@nt tinme to convert the conpound into

[0@]?9(1? fl UWO@@S@ES'M@ ?%g% WBEH H10) coiplodnd SR QXM EXIN@%ether Form 1
5-dineth 6- 0Xxo0- di hydr opyri di ne- 3- car boxam de;

OfF@Gl@SL]lC’SB‘}geéPPOV\A ng the material fromstep a) to
[O@r;%'E_t al | Inz Snd MRFRANLO B f80LMBMng GOBIRIAIhAGAFSARL XI

suhsia(nzalﬁsr unm fopm @ﬂ%ﬁ:ehyz Grfluse)-4-ipdopherylamine)dt-FRobiyxy ethoxy)-
1,5 SR Bko S coufrclorifia AR Bt ORrsabmeram de:

t Ing the
[00L96D- f | uar o- mmagd he@yﬂ%ﬂnomﬂj ;qﬂolq]@nylammo) 1,5-dimethyl-6-oxo-1,6-

SRR TP SS0PA0 e o
sufficiehurtgne ntostcepved) thearomgowd iiwor @ﬁihlﬂuomr"e iofigrnnydamin0)-N-(2-
id.. | d
o BN SRR B A B S bt ' "
[06M3F em b aHMngskmemhtarmlrfeammgala) © spdtalbret frém amteegeniy) solvent
coB BBk S# ShP UGt ng B EGREGAACSR EUPRCY 2 R Gromyetho)-L5-
dlﬁ?bﬁt?ﬁ? aGJdmyldﬂgdp%{tﬁrgfnmglran@%mm Ve dro 0X
[O‘ilgéfdl met hyfs‘)@“{’&op‘g1 6-dihydr opyrl%% % 1’%&%‘3&%@80)}4(2

hy%l@;k%d’ﬂl;cfi@}'@,&cﬁ:ﬁ&hsg 63%&0113%5 da;)yd@)gyrt’\@?ta ﬁ@lr‘g@{amlc& )

uoro-4-io enyl am nq roxyet hp .

l0‘§19§1 di nel?Hipe apegidts LIEE AHYED piP ?%aﬂ egn&vffaﬁlaseéﬁ] Pggnic acid.

InWhdther ds5eiBdtdp Hanbd Saidd oural mwb phase aélueous acid-ethyl acetate solvent
(2-fl uoro-4-iqdophenyl am no) - roxyet hoxy) -1, 5-d

syirRet Hyane@siskipihe %am&sﬂ];‘fa‘?f’fé‘b@ﬁﬂ? ‘&ulh%thrsl 2eedtBoxanmi de in an
[Oﬁﬂggn' C HOhMERY ; aspeed tlﬁeoﬁ%%ggsls ) ﬁ% o hné])rﬂﬂ&ﬁnd:%f rFoilmula X1

f 1 uor o-4-i odophenyl am no)

Suhst@ilahl}hﬁt Ty [forgL @&Borm b- ?d(%@lmr%ﬂmciogh% o OX%{, Jg)f)%/cﬁg{ethoxy)
14 O0R03L 6loRo QRS RRRGAahDS AR LR LA B! o7 | 2

use |nsepa I s ‘about 5% w/ 04] " I n_anot her

[0820pkct svepeuytingsFamrd: ied-Bipro- ﬂmc@phﬁylwlaa%@x)é? €2-hdregyethoxy)-
LRGSR R BISEL i TR rom 1>
(21'ﬂ|um@rﬂ-iodaph§nyimhimebNa(2 fydosgshdxg)-1,prdépethilrgoxe-Lénpound
dihydropyridine-3-carboxamide in an organic solvent; and

[00202] b) isolating the Form I, 2-(2-fluoro-4-iodophenylamine)-N-(2-
hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxamide.

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

above ambient, such as from about 50 to 60°C.
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of Forrmula Rl substantially in the formof Form 2,

2-(2-fluoro-4-iodophenyl am no) - N-(2- hydroxyet hoxy) -

1, 5-di met hyl - 6- oxo- 1, 6-di hydr opyri di ne- 3- car boxani de

according to claim 1 which conprises: [00206] a)

contacting

2-(2-fluoro-4-iodophenyl am no) - 1, 5-di net hyl - 6- oxo-1, 6-
[oaziob)y dr Oﬂﬁrdndﬂhﬂeasﬁec@ ehaxantibg p@@idds a process for preparing a compound

2- VI n et ho m . Xt ure or.
of GaRYYE SArAOHHENY &1 Corioeh £ FRE BoRpubaeT R Ry aind .-
hy@m{q?etﬁdeJI Qﬁﬂnétﬂdimﬁ@nmﬁ iy e yriNide - catyosl by efcbadyg to claim
- di net hyI - 6- 0x0- 1, 6-di hydr opyri di ne- 3- car boxam de;
1"[’@@2@’/‘]@533 al | owi ng the material fromstep a) to

[0620 ft al Ia)ze éornemnagw OQQQJfl'u&oSéQioH@ﬁHenylﬁHﬂoi 06-208dthy8)6-0x0-1,6-

I sol ati ng Form 2
da}gdr(ogynﬁqngpoﬁ-@arhm;yé}g@ﬁ%@ﬂl@ﬂp:ﬁ@}hﬁﬂ)(@ude with an acidic mixture for a

suftXAEOXMET X Yoirvdnt O t}fé' 'E@xtnpédnd6 10X 02.J2-B43h AN SI QR ARO-N-(2-

3- car boxam de. one asp ect t he organi'c

hydiokyestosy ¥ h5§t1@?§hbé')6 -0 @rﬁlhsdrapss@e@ Tofartgpmide; 2- (2-

|
O o B b S S b Ren
aném dic mxture in step a) can be an inorganic or

n| c CI be
OBEE", 55, AP, 1P By ™, B2 SELILSS Al 0
hydnokyﬁdra»cy) h5 dsn@ml@omalyé Bibydepedineed-tarlomemidayl acetate

nmet hyl i S n X
038 G o spe RS RS R a8 rah AP bR A sl 1 2. 2.0
flublh)l—éSloﬂm&nﬁlammo):ﬂr@&wd&kye@l&xyms{dumtttb)rlé dmbﬂt,@}d'éwdropymdme -3-

e GEERs TPRAE RS 1 U1 PR O AR e Py B sep

ma@(li@\b@frie& @uf oM DFmid SORRT such AOTHF! tn amodshet iheschrgimcas)lvent in

eSS LS T Y, L IR oL 3, IS ISR L

pletsamtaame@ne&aﬁeorrrs of the conpounds may inter change for
via enoliz /de- epolization and the
00T o e fcrﬁ%pog}f@%@fgﬂ*% R S Grroeo adnore iomeri
forifs € Ar@ktbABr" G o &f twh A QIR Ebetr A edf th@mm@ W dguilitfrium and
this invention. [00211] The conp }L{nds this
are; il GOBYET IR T 95h Qe amEifefogH rphg § Pty frrwpd by the

mo%!tﬁshtcﬁ‘m%ﬁfge& atht hREefier @ ReuRk Qﬁﬂﬁ&dh@%aﬂq@ dhotesRl Other
R) - or (S)-stereoisomers or as mxtures thereof

salssTopRg of dhe domperaxdsi e, inteehangs der sEareRie.oriangelifrgion/de-
en&{zm%n%mt #hE Ehar AccHRIRANNEL hRsdnh BivERRS! thGdk 'le@BQatlon of all

ains Is intended to i'nclude both individual
taugomzanicifeyms rod compiivads @itk irwewiond xt ures, racemic or

[ORLDET W Shye F&?{ ﬁ(ﬁs ofo‘?lcﬁgrirq\ieﬂ%r?’ mc?srh}kgﬁ désp\()ﬁn@tdl ORoR! &9mmetric

I ncl udes al I soners I NC astereoneric
cemr%tsuvle@nmwndse:smth@@@re hanttopiwé BS mdfvmtuhle(R)wrfﬁbsIﬁdeiS@lﬂers or

as mtﬁrek '?n\é? lfis%ﬁctaf‘e dp%%r tﬁé g&;ldﬁ C&rhagﬁn% of a ﬁartlcular
separ ate nto err 1n ual I asterconers

coxbpmmd mmetsp@nﬁcapdnymdcradims aniended tdirkfude botb esditiyiual enantsomers,

d1arsrt%rteor% = r&r(ur;c Vl\‘@S trgce%?co%? otherwise, thereof. Accordingly, this invention also

includes all such isomers, including diastereomeric mixtures and resolved enantiomers of the

compounds of this invention, Diastereomeric mixtures can be separated into their individual

diastereomers on the basis of their physical chemical differences by methods known to those
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22 skilled in the art, for exanple, by chromatography
or fractional crystallization. Enantioners can be
separated by converting the enantiomer mxture into a
di astereoneric mxture by reaction with an
appropriate optically active conmpound (e.g., alcohol),
separating the diastereoners and converting (e.g.,

skiyd liIDihy Zi‘tn@) etaiepld, bl beﬂllaab'raﬁlina&t Mcﬁm b@stﬁﬁlz&th’e Enantiomers

corre ure epanti oners.
co it SERTHEL PBOBYe CEcPBGLHORTE: PP o A SERaPald B b
re&ﬁox@tvﬁiﬂﬁ@h SQpRpEaRl @rivalyl adtivoWdmpdubd €e ol talc@’ﬁ@’lﬁ separatmg the
di scussion_in Chapter 4 of  "Adva ced O

diasegsopsts yud HIFTRRR (5-6n, EYGrolgRes pIBS BRI 8&?“8’%?8‘““3 fo the
conpendiNEPhr¥ @hdftiomdR9Zhe n{e%asl%l tHedeSerh B dabelfbraicIS@mstry and

enconpasses pharnaceutlcal conposi ti ons contalnlng ¢
the: APBESLIAR OB FIOXCHEOPTE SBNtCH KUK IToie AM(Stefipigionf Chapter 4 o
"Atd(nﬁf%d R OChd LR Y8 GhiRAr FeX@rchOfohn 2006 bR s&R] New York,
rowt h %y adm ni stering conpounds of the present
19 ﬁNentlon Conpounds of the present invention having
[Oéflgg an fgrs (AThEG 20y S XhaQEs ﬁﬁiﬁ%ﬂiéa@ c%ﬁé&ﬁﬁ)nQ 3bntH8ing a
converted Into pharnaceutical |y acceptable prod rug
co[x@@@zﬂe,mf Aee pregsai Ugrention and;@mpﬁmdﬁd)ft mtznmlﬁ@atwe isorders, or

abﬁ&ﬁ*l ell sé% &d{ﬂg chlﬁ}s{% gfg}llé) oun dﬁrlaé%:ﬂtsm%nhgﬂf Compounds of

thepIpeaseraae\zmtlolalhhymacfmepemaabb,eam@a,l bydsbxys at larborsio Leups can be
Prodr inclu rein an amno acid
COP@%W a“““”%%mﬁggggﬁgﬂ %@S¥§ of two or nore (e.qg.
[oa6] t hr ae"modréguls) a awinpouak it mei blmesnvesfectoméftlephﬂswlogwal
thro m de .ar .ester n
coh(go)h?rgx%; bgr FYBHI})C}%I Cspggl 1 6 %oung % ‘c;i h%anﬁ eu%cﬁf? eﬁgeptabie
salp b€ Swuht cotpwail | Prodrughechidie nmnpmm& wh@cbmmsamm@ keid eesisive, or a

re not ed to the 20 naturally occurr
pogrgpgtgieég?mﬁ)ﬁ%\gp By e eﬁ”%;}“‘f%?rg%u% AP acgci)ﬁ%g eg is cogalently
joagbcﬁﬂuou{gﬁ@hladﬁﬁ ey b b Qe laﬁmndﬁjﬁyﬂrsxybry@rbmﬂw ac1cl group of
enosi n di ne, norva

i sodenosi ne, hi st |
CO%PIépdgpg}herpéeseréthua}n ’ﬁkm 9¥ p(‘dd g&ﬂd&es ](?FIP‘ilelJ]Flft aFFenot %hnted to
thPREYENLbdRirinh QHIRHAUCIIE QommehiRidkfigraed dYdhRlchéroinbels and also
; sul fone. One preferred prodrug of, this inventi

inglifsh o ANEIBIODTEIE: pREEEHIYSIy SREITAC GPAFERRYy § a1eEdstidine

noNAhﬁe Vigthd- ﬂ@nﬁ@%aﬁiﬁﬂ; anhiORAGHE Adldi dilomad, KasRR§silifie, homoserine,
s are also enconpassed, For instance, free
Olﬁaﬁvwng

Imeghipriprsswipe. banceieforad prdmes Biringeiog s o puypound of
thERb&EBinvéifioR BRLIRTy J%mfmé §va1m@ apeepnds of this

Invention conprising free ydrogg groups may bhe
[0QPdA] vat i 2dditipnsl mrqugrodws A RSPt @qq@mpﬁ;éc y(:ﬁob)wstance free

caho ?r%lp ﬁxtoﬁ% A cBhes p&%@iﬁ/@tlzgéta%r am BB S UBGH NRLRS  As another example,

m noacet at e,
commowpih @f lenmphwrmymﬁm yfiroxa groppt mpnlesderiyatized as prodrugs

b)@axﬁé?ﬁnggithpﬂytg d&%rb&p%yﬁﬁggﬂggeﬁgﬁxl %glrﬁnzs%%c%%ﬁeg ﬁ%lget}éyrlammoacetate
or ahssxphmmbb{}madylomal&pwi a‘salmﬂmnéimri@lﬂwm@’gg DelivdrpRetievs, 1996,
]9e%t1§ r S a%éj RI‘oad;ans Estt l%rtﬁox?'f ar!'c]ly%&é rglﬂp%uﬁg also included, as are

Deri va
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 but not limited to ether, amine and
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hydr oxy groups as (acyl oxy)nethyl and (acyl oxy) et hyl

et hers wherein the acyl group may be an al kyl ester,

optionally substituted with groups including but not

limted to ether, amne and 23 carboxylic acid

functionalities, or where the acyl group is an am no

acid ester as described above, are al so enconpassed.
cafPorgicugsl Biictduaktidsy pewvisrethd esyrgrivgds ian ahieabid Gtesras described

et e LR PR AT BL 288 o o 5.
10M mlaaspgdszﬁu Px iy mSuc(eeap}mmahﬂ«ﬁr&myﬂydrqgmhthml of the aloohol group

WI]}K% %xpalik 2§¥b;§¥@ﬁg¥ym?%yln? &X Cs alkanoyloxy)ethyl 1-methyl-1-

((c 1@6y) ﬂkahﬁym@emﬂ yl ox y met (tEyJCs)aN:o({félrbonyloxymethyl N-(C)-
Co) al koxycar bonyl am n , SuUcg

Coatiaoeyad wﬁwmeﬂa&anﬁ%e@l c&%@@ﬁhwwf AP ingGprCagiipnoyl;
arfla aﬂ@ac%lkmoa% 1, @F ﬁrgnrﬁ%gyl G-8m AR AGHe XMEL- Emi%@é‘cm g10up is

a- am noacyl grolp is pendently selected fromitih
indeptndeally wlwmkﬁrmm thg natosally mocwagglk; anﬁ(@%f@—ﬁ@)(o}l)b -P(O)(O(Cr

Cﬁpaelléa_t(oﬁxrﬁ?cpr ) ht% | k¥ikah %es%[t}lng 1?[0%9%%:' ﬁgntobﬁ &K ﬁi%xg% £Loup of the

he reno roxyl “group
hehéeatetalof § onholgflrag).car bohydr at e) [ 002151 Free

[OQTSPSE og %Sﬁlgﬁ%%ggg cgqe:gélg at ?Géi%%lz%gl g% f amﬁilé f ?@%Ha%?d%s or

can
phbsphoRdnitiys. tive ekﬁmlamd‘rhg Oin e foyrdedogethe 1e;11®ﬁmmm aof érydrogen

oBATERAR ST L 848, RS 3P 530 DR oyt Mg crony

whefd @D el @ntakey e:(dﬁlm@él;ﬁhc&lnkw((}r(?@ﬁ@?) (IS@@dlqc)@dcloyllkyl benzyl or R-
benzyl, or R carhonyl is a n:fntural a-am oaC}/l I

cawgflxﬂr B 2 BAHa 0 W%ﬂc% DAY -3l B RRORGA gl o aminoacyl, -

C WYereheral 'PI I(C' éseiﬂkyi(c@ be%ﬂ a—Uﬁ@t’o)% “hﬁféﬁing is (C1-Cyq)
Yi wherein

all(y@nct%) IRy Coalkds %‘w&@ -Coylky vmnoe%%ﬁélql Dmyimﬁy@f di-N,N-
(C,‘P bsﬁﬁ&%1lMoaﬁ{y1 ! b(ﬂ)ﬂ' wﬁ&m Q@)@hkc}f | y19ad Ky ks mof@(l?fzar@ -N,N-

or’ net i s nono-N- or

(Qj@s)@ﬁ%@m@q mmlmwrmmmlmd or pj'rgéldrrdl-ﬁl-l yl or
(@M% O 1 diait- dr Wese %%&%6]110&1135 ﬂ‘faé %@cﬁﬁorg{eog‘ﬁﬂg P&k St not

may” i ncorporate g I ncl udi ut'not “limted to
lingitelddo ethemimime andicarboxylixaeid Bmeirindlitfeanet i onal i ti es.

{Oéﬁgiln EFO%QI Ls'%% ao%pnﬁJ ?({TB? %dnggell ﬂﬁreﬁt{cﬁsﬁg} b zdenalﬁed using

i on' Ty routine tech
rownmvﬂaclmrquemmcam in tMarit.ovieidue rfmrmsm‘f pmdwﬁswg@kw lklrtbwnr’t For

exam%les Pf suce Qro%t}gedeng%% Sseeg ﬁorofs(gxﬁglg %Sl%gegﬁ{dd&?g% dﬁéd by H.
BiBdghgd dEBeviérEN S8 iand MeO&5): Huagh d\mggm'@s 42np. B92y3R6| e@lgpd by K.
Val . 42 . 309- 396 It ed . { dder . et al
vl RenBee PeadfL5 A Haloa OB Brliy BidPgiiommen
edﬁétﬂ b@%@bﬁg@ﬁfﬁﬂ:alsem el tiedBimdgkiragShaadrds Laesen a?dl dpplication of
ter S cat n o

f”étg @E% Bﬁﬁﬁa&igljb}g% Ggg‘l) gﬁgadg(airg cjfvan%zji L?_r"ug Delivery
Re&éﬂﬁg&_af-gs (Asboyn ced| [XBLﬂlgng&Hl Meily Jolenl e haBacdutB& Sciences,
s s e e mSn, Ehern Prarm il 3a: 82 (1984), each of which
is specifically incorporated herein by reference
[00218] In addition, the invention also includes solvates, metabolites, and

pharmaceutically acceptable salts of compounds of the present invention.
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77:285 (1988); and e) N. Kakeya, et al., Chem Pharm
Bull., 32: 692 (1984), each of which 1is specifically
i ncorporated herein by reference. [00218] In addition,
the invention also includes solvates, netabolites, and
pharmaceutically acceptable salts of conmpounds of the
present invention. 24 [002191 The term "sol vat e"
[062dPkr s t ‘Bhearrradgoleget efof tcaamedgeegateeofiv ntvlnle with omr@ more
s oltv ec {ml ecul es. [00220] A "netabolite" is a
%ﬁ‘é s Sgl cally active product produced through in
[06220D rTeAa!bﬁiabSlm i iB a bhambadysialily actsp eaidhktedodnoaitbiengh in vivo

oSl e bRSEEbr o RS DRTRTHSHE Tl BESUL o) S

fmdﬁaﬂpﬁaiohoﬂw oRiEhig, fddﬁcaioholﬁfdrol)dﬁﬁsmﬁlaﬂldﬂ G&I:mdmxon esterification,

ymatic cl eavage, and the ik nm ni stered
SoE G, HRRICHTe (HE Py ki Bh ThcR B cSimpound.
Add@ﬁﬂiggl ithee SaverhticROMPRBR IS et@bolitdd EofPERERBHds VBBt re8nt invention,
i i n¢l udi ng conpounds produced by a, process, conpri SI‘H‘%&
Uhi ETIRRYnES epEnY B OO SSCOMBAS B OBROVRE R S RRIEAE this

m\fcﬁﬁorﬁwﬂ% h@fnff fob b lo%ta‘f&mﬁls@ﬁﬁtnemo yied admatamthmubtcthemof
uct thereof. 00221] Metabolites are ty

[G&ééht i f |M@tab‘9ht?§r BparTcely denaiRidharrarating e(féd@&belrdée By 'Cor
: H?’mtoheqé?ftao&@nﬁ&tm@oﬁﬁm%iﬁfgn %fdmtnhﬁeﬂn{é\’i? Iér%}ka)ily in a detectable dose

isterin parentera in a ect abl'e dose
(e.gegrgater @a@abcw OShagkalio an al@msl srgh mgyat tReOusH SRRl Basy, or

to ﬂﬁprﬁfowﬂﬁot{? I1er9 Wef2eB; Rlefl olﬁﬁ%%écurcqtyglctaﬁy B8 30 seconds to 30

W ng s cirent tinme or nmet abol mto occur
hoys)piddsalating itb outve3Pnpesivrid fonchaQinehdordyr cdirey biological samples,

Th%ﬁ%gér@&dcagar 2159 dol :1%&5 LipdL tﬂé)ggrlé%b%iedr@ﬁﬂgm%% o C?Baﬁ by the use of

d or o her ogi cal
anigaslick yeapgie atfebinding oe@ltmiseeysuaneng abetlhedné’t@bdileer)s dhe metabohte

olate t he. use o i.bodi e T%’Iﬁ
S’EI‘UG%L] So%l‘g ges I\I}?C€ mn OnVCH 1?%2@1{5{118?%6 (% Soly%aga]%/ﬁ/lsogr dan%lgsw In
gemalumtalysﬁ&famﬂambhtee rgriieredn ithe xamevsea}fc asosvmbverftiasdli dowg metabolism
. g. VS, VS a .. ln eneral ,
st RobR el aiea e B it moo iRl b o ey are not
otheprive Iﬁdiu'ndnﬂzl wddi ,Ugre nBt@bad idtghostit udsags foeltherdpaonin dosing of the
jn the art. The netabolites, so |long as

thosg s@l d
COPRMPAZHP %B’tven’é”hervm se found in vivo, are useful in
[002221gn0St A C"Eamdacsutically tdhepaprutdle’ dosisay Wekeit,hanless otherwise

ind?%i%ound %s? s{ag%} e&,lle%g B! pgxgqggggg‘%e@mveggssgé@ s aé:fcﬁ and bases of

thelbpb @S & QIARLN SR thhtligd ﬁ‘c@%ﬁ% gidal¢ bidéitﬁ&wﬁ@' inSedidanle, A compound
retain the biological effectlveness of the free a

of Fainpersien ey paseres & puficrndy aeidivpa TREicKREY ORgE: Oérb@%%wcﬁonal

grc@lﬁ@l B8 £8b k¥R rQNRiMSE ol RARSIYeRRE ‘?noré%m?coﬁpeég@ﬁic vades, and
e invention gjy possess a sufficiently acidi
S

inogganfc fideAtdayic igids o frmbp thampaticglyapccerfrble r’ﬁ@-le aﬁtaamples of
phﬁ’ﬁl‘é@eru%d"lg'l abc g)%fét safk IR 1@ Yo safls 8 b9 fede AL Sﬁﬁé Corfounds

organi c base I Norgani ¢ an rganic aCIdS to
of fthgr me@nbnmemwh Gamingrah ot epgeais| asids ol en igraami baseofuch salts

including  sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates,  dihydrogenphosphates, — metaphosphates,  pyrophosphates,
chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates,

formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates, succinates,
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pharmaceutically acceptable salts include those salts
prepared by reaction of the conpounds of the present
invention with a mneral or organic acid or an

i norgani ¢ base, such salts including sulfates,
pyrosul fates, bisulfates, sulfites, bisulfites,
phosphat es, nonohydrogenphosphat es,

sulﬂ:lrr]a:ﬁ%d Edgg@mﬁhﬂﬁrrah’ea&semaieam Japhosiphaibetss, hlﬁwrmldm}éphtast denzoates,
C ori des

R bAoA oo g BRI, Rombfbenmontes

phib8RRbUITRa8S, xytaRFNBLASS, phaPplatnfes @sanym@mnatea,t @snylbutyrates,
oxal ates, mal onat es, succi nates %Ipera

citeafesa c égcé@es f uwﬁygp@@utyﬁaéqzse at @gco’llgtai,y n 1afirgfes; og%eglgnesulfonates

d%%ééﬂl%nlite@ Gt Bshe- 1IDRNZRALSE SnaphBiibRr0bERANSd, eand  mandelates.
hyl benzoates, dinit robenzoat es, hydroxyhenzoate

Smﬁetaﬁ@wtf@ﬁzzoemdésf the pYRgeRBIAEEEn ey ifobig maee than one acidi o basic
mc?f% ek, Qﬁé&ﬂp@ﬂ&fs%@ theRREBM i AGBE A 85y inBh@ WbRY, @P4:ANAkIRSN a single
enyl butyrates, <citrates, |actates,
COWPWr oxybutyrates, glycol I ates, tartrates,
[OJﬁ%Eanesl‘f‘ lf 01?1@%1%% rﬁ}gcﬁﬂé‘rkee?yisg OR@h&Sred pharmaceutically acceptable
napht hal ene- ¥6 hal ene- 2- sul f onat es
salamdy ramcehmt &y any Shitwblks Iaetlg,q)ch@aéahi;@mtbg ad. Ff cxample, treatment of
thegﬁc%sl?a% VS)I‘[H\éﬁ %ld%n 0 uﬁd;]% gﬂ %IPIHB cQeH, ﬁﬁ;h di Gy&bchloric

present
acudnkxﬂﬂd)hrmmmyi |suﬂq?¢r1spcw1d;mnug aglil, phosphojic gza;]dtag;d.the Hke, or with an
t
orn e, sfATRGHER adORRPE el BB YL B A IRE AiS aci
mahayc :iméa:l pyaparaed, b)yalmrayidsglyct(ﬁb Iaadmahcwhd aardaat pmncexdyhaczd such

art, for t.r eat e_f
as §H‘°‘ér8?18 laﬁldé%ﬁ%‘aﬁﬁ nw&gﬁ L glgnlixydtox alklﬁb?ucg%g 8912055 éﬁ’\%ltigﬂanc
acﬁHﬁi’hn@ﬁo de,rsﬁﬁhdts(ﬂspamc autd ok, glhtyldfc(}abtdom aromai1cdacu$ whdhuas benzoic
t .
s g R S GG PR N LB onc st
or @@ilgle. succi nic acid, mandelic aci d, fumaric acid,
mal oni ¢ acj d, ruvi c acid, ox C Aaci

[002d¢ly  salfi t}gypye@)t/%{% pqinpogn%%,agr?ﬁ W |desa1€a d:h%gé&ﬁutscag\lg/ acceptable

salgln'dy Y& BRbEe@6Y Bnysuitdidl aetHat O @xaaspleduememloﬁm fheecheiboyith an
acid, such as citric acid or tartaric . acid,

inQREATE, Or SRESHHCalusoa SIBIPTTPE IR 7S AT K S il Sline

el RPBRLsIsGc PG HhiwS URiAS phRRHEN, Gari@f held &flcifh NRedféreedatdatlic base
a sulfonic acid, such as p-tol uenesul fani c aC|
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tcc'hmquesdavaﬂab?e in the art using starting materials that are readily available or can be

synthesized using methods known in the art,
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exanpl e, those salts formed with procai ne, quinine and

N- et hyl gl ucosam ne, plus salts forned with basic

am no acids such as glycine, ornithine, histidine,

phenyl gl yci ne, lysine and arginine. [00225] Processes

for the manufacture of the conpounds of the present
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including, but not limited to, treating the chloropyridazinone ester with an aniline, a
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oxi dation under standard conditions including but not
limted to KMWO4 in water, Se®2 in organic sol vent
such as di oxane, xylene, or pyridine, NaCCl/RuCl 3,
Cr03 in aqueous H2SO4, K2Cr207, and Na2Cr207 in
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to this method, the substituted hydrazine 28 can be converted to the hydrazide by standard
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conditions using a Dean-Stark trap in a suitable
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sol vent such as THE using an am de base such as LDA
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standard mixed aqueous/organic solvent systems. Hydroxamate 110 and amide 111 can be
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compound 107 can be achi eved using Pd nedi ated cross

coupling conditions. Wen RO = al kenyl or al kynyl,

these can be further reduced using the appropriate

reduci ng agent to provide al kyl substituents at R9.
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aclRbyeRr 93?3 %naﬁgcﬁaklg 1%?3%15) ccffﬁfuﬁzh@ anc%}éﬂﬁanﬁg' zﬁkﬁfhahdes with one

conpoun
eqpulentof therdpprops et alky¥ olidasel bﬁgsmmm & niftuiesf thetN-egubpyridone

ot Py OO0 A0, P RSO cot

ch@wmgr@hep Thesocedtliti@s invhele dulqré ndi lnhital 0-FiCEotin metDne or DMF
at %%m ore V\%&ieﬁ t%cnlépreeatngrg% '&?%t e?Hi*‘gat fllg rregrl?«: e)\(f%teﬁi Peynr Fla are anél then

e Fet
addhhmm oﬂﬁp iitybbileld. fiocgriail antiodanentsohi atitylaion 1£$ﬂlmfec&ﬁzﬁh LiH in

oS of e oY B eEAPT PLCA OG- 25814 gt G2 (s o room

teripebdtbr@X | Bl8mirtign Sphjlﬁdoﬁ@ e@r Ilb&:aﬁ%c%c&&ﬁplisﬁed\/ﬁﬂﬂeﬁm Br, and
this mxturelst eate to. reflu for sever

aceligpeid qedYRSY jora wiehle Arepyc splvent s aﬁé}l\ﬁ% Ingesrtain e&@ﬂdmﬁets NBS

is £IAEA toRlkoQitfon UPERIdoRd s atHinaoMEid LieniSL14] Tohwai 0o dmide 114
not limted to Fisher esterifjcation
to compound 115 can be achieved using palladium-mediated cross-coupling conditions.

When R® = alkenyl or alkynyl, these can be further reduced using the appropriate reducing
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(MeOH, H2SO»4), TMsCl in McOH or TMSCHN2 in suitable

organi ¢ sol vents such as PhMe/ MeOH. Denet hyl ati on of

t he net hoxy pyridine can then be acconplished by

standard conditions including but not limted to HCl1

at elevated tenperature, pTsCH in acetic acid at

el evated tenperature and aqueous HBr in MeCH at
agehtetvajmddet dhylevuattitweats RrREf einadoheral, démelidnydtet ¢anrbet ancomphshed

d 2 hi by..t t
Euy BT o ke SalaD® G680 Vi oF R ER oo fen g sovote
orgdrﬁa/aﬁ'&dt Separ B Ehiy8ODME, ]J}HT @H;CN ktyd:la\talteﬂmemf)erﬁiﬂlﬁ The

col g TP BO TSP Bb e RS hdrade) meyiii gg-couplings are

wélDdbevaeRed inGhe Iltlaﬁtu‘i@ mdom wam @n@brkml onBakilleteinandar asleo;paanon
N-al kyl pyridone ter

Of%ﬁeprf’%&%f(ésglﬁgﬂo %ﬁ@emw thpioyigE ALe @%@qmpsfmdcﬁl%n@ reaction.

Tieasdn b &RRah At ®EaKY o§Qhid WBivek LB PAFARMY. anTHHEEE base such as
conditions include but are not limted to K2COB in

LRgeLEMEDSr NobiD3t o SSWVBF | awpeapeiaict empapiair €/or CNgHoom
teinPer i), afn AIRICHL T&ﬁeﬁ gﬁiﬂné %%Ec?fouﬂﬁ.&?%qﬁﬁm in THF at
e odi nent s

addi ti on ofthea In certain e
10Wh@8peaitlk”y K-20 kB0 °§)a§h’ﬁ eviddne 16 hs tbetdadded aibMae atlxt@reﬁ} stirred at

oy RenRFe R B ORT PGP 57 Teh B Pheaf i P Bvet s

hypx;oxmdamell@staed ahfide cldm b aecaw@hpisshad asl fdscbetihéyr Bg@e 3.

c acid n blL.e or i ¢ splvent
AL T BT a3h 8 e wsti it P bR AR oSSl 1 B syavre
orgilcUdolvent fch RY MHIFOREn G @pprdckiitd Rydiyldning b zdmaé.%ase such as

Cbnv§r5| n of bromde_ 114 to conpound 115 can

LN RS u SRy I pra st AP Perli Al O BPHBUSi %8 °C to room

terfiRgti]. ORScertati@tboBhentsah kQBYdn &AMy add&&%%?scﬁ@tfbn of the
be further reduced usi ng_ﬁt he appropriate reducing 31

estay Ht andohp hpdrpeddamaink i THERS 0i°Cuehteseatiormixtnre igdrargmed to
ro<ljnt11 o ?Qf@tﬁﬂ}es dyy1gl%n t}Ee d8G&8 g‘l%ldko%ﬂ%gtc lﬁé ng g S\anehnstaFces, the

vari e catal yst's an Wth or wt
hyélddﬁ@hlﬁmsmd Jlnrthaccmpim@wewn@pgams e sgollaré ptotetioh gasp. In those

vat er at
Prne ¥ me oy Hike r AR bR os RGBSk IRF AL B o
{OUDBblse PdFigexi Satheds aression @cl;ehnerfgstlmrsgnthm bf chogumeistidd, 120
lite d are [, k to one skilled i .
ond 112105 ptrelsl A S BREn WRctrer AZE O e BE 4B lpte oferial
Fommitioh né 18Dicet ye h@:omﬁnﬁsheﬁi &y lddrposatde @O propely duystBARaniline
ui tabl e ani.c

ti,o Thi s anb ne.in a or
e G VAR eIt FREcir el G aBe biSae S da AT wsing
an kinkd¥Bose sNa}Hb@SDAOL&mﬂD@SNa’ﬁZ\/IBBPﬁ QA VEISEt bEFPRAAL dmB&atures (-
(-78 Cto room tenperature). I n certain_enbodinents

78 °t@e toaFRopy fenpestughiedn cgrtaimabpdimeptoribe anilings gded) WLDA or
ad 7 e‘jﬁ Q‘f{g"ra?h W bR (iO —8d -\ P PRt pgﬁ@cﬁle 1325 tBerl 38 and the

e mxture is stirr ow t enperature
mixiyregie séred et lowttempdraBre Gageventsicstar df7. T ¢an waddpoxiy kisuitable

: X ' :
oo 0880 1Al g, IYROIEL R0 006 8BS M,
KFNID8 ehappiropelate termysdat o a (88 &C blhOoa aﬁnﬁ'ﬁmtﬁlfe}? peiiledhation of pyridone
1111.j to gex% pyrlgogaeoq!lgegnhge ac%grtnglgsh%dl gsnllgn stgnd%yci congﬁmns such as NCS in a
suitable organic solvent, such as DMF, Conversion of ¥18 to carboxylic acid 119, as well as

hydroxamate 120 and amide 121 can be accomplished as described for Figures 3 and 4,
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organi ¢ solvent such as THE using the appropriate
hydr oxyl am ne and am de base such as LDA, Li HVDS
NaHVDS, or KHVDS at appropriate tenperatures (-78 Cto
room tenperature). In certain enbodi nents, a solution
of LiHVDS is added to a solution of the ester 116 and
the hydroxylamne in THE at O C. The reaction m xture
[00232] hen F@ﬁmﬁdsﬁo@/s armmnohemmareafou tle dyathgsielofl cd)m;munds 124 and
esir xanat e n sone
1255 or SR HENAEER 121 Pive YE AT PTG B abE FRiePLDEiRoNs 122 O
treaingone sl KB of HEt Wit ogtvﬁli@.lt bhase sIuhID%Q Et;bselle:N hesuitable organic

rotectin 0] enVv ndard condi t,j on .
L RN I Ve Wt AT s e
tra%@f@ﬁﬁ@oﬁ e]3 at:mevewmtne;&w Sn OPMSOMROUBegedl Ithped@le (8BY 160 °C).

erein N-al kyl pyrldone met hyl ester, 112 is % “%ﬂmn

Pyaléaftfrwéw SEigF dRhg VRt & Mokt caRdeniprdisddp miiderngpepkd
@&%&mlo% hednidie hidcdy E%&ﬁﬂpﬁﬂae@fb tSHAr RORA! | Vhis can be done in a
Su

tituted aniline noiet g R reaction. This can
sufieblejenganis polyens spahas | RMBy Bishl dP106), W&ht Ne@icH1E, ysinggbase such as

Cé%@?g%l AHAD, ACHE PRI GUE t&l@%r&%ﬂ%lmh isbiPs0 NaHMRe e@bodiment,

ropriate tenmperatures (- 78 C to room
the @H#B@rf’aﬁ lﬁfﬁ@pi)s apadded tat prleinhod mwﬁwww@%mﬂw and e reaction

m@gﬁjeeg 85'(1% stQ?ﬂ OfF eg'%ﬁgel{i %ﬁﬁ%ﬂ?lr{i‘) c acld’ difg@i ZE&H e donvebed to

pyniflseinone 12& b sﬁandaedj mathoflpsuch esthesatiencbadondiense t ePyrfdf'mnone

12@%{’ 45 cht be c%@%ﬁecﬁﬁ@ytﬂgxa‘?ﬁﬁﬁ o& Qmﬁiass é’s' &e@&ib@d 111?1%99 Il_%IA 2.

vent su an am base suc

[0QA3BIVDS, NgHWSshoms a ﬂ&m seltemapfpr typrsiysthesit eﬁmnndselélfi 129
anﬁi%@, tw(ﬁexeln Bnné enﬁ’lelref% rl?') 18 (S]H a?srthep QSII'tlgg H]%EFI‘IBV r]érg)gl%tlon of

WY, can Be Acco
pyﬂtlmcéa%ﬂlmﬂlbblaomms&mﬁ veith dNES By aad atic helloe N@rSgam sgitable

or%aél coso Vf@ sutg)sasv@?q“ Dggefer%%ﬁgir 5! o{{&gé’ gozsosl ilﬁl&n g ay bd%?%ister 117 1in

DMB Mo bieldaeéeo mhverbne@l ofiBrofhédeCl2ic he dorfprundFil QT vasre R dn dyado can be

ac]glﬁ g%ésg?do %@‘ﬁ.ﬁ &?ﬁ%ggg iRg a?ﬂ?ef? gc&%gﬁnsg%ggrgfa tﬁls cherrﬁstry can be

acécnﬁihlul@rdad@iﬁg laGhadd {?@i&@ 23 cg@l’jfstb endligpay, @dihfor enthout added base, in
oropyri dazi no tr .t KE r HF

« SERe GroRPeRDGR BRods SO0 MRt or ke ShES i glevated

te el Pr 1 101 g ¢ 1 n o a1k @23 and dppt in
rﬁDiivsﬁﬁl C Pr&roaMeNihss 1ShtEion S cdai¥CNt WitFZn(ONf Ml\naazzr d dppf i
In one enbodinent, this transformation js

DR g BRPSE- wiConverson pf 1B3i0saboraliesid &25, pe el puifroxamate 129 and
andife ﬁ{) can-80acCdmpli dﬁ%{ 4 AdR&d: Qﬁ]ﬁr 9%{%@ 3]ag§4( when R = Et)

can be converte 0o pyri a2| none V\,her ein
[00238br porlat Figwre ¥, syhthesenod mn@onmseﬂ‘!fyFQI@uh*chWpﬂﬂP BhedHpy F is

de@@f‘\ﬁf elﬁt%@lg‘%{c dlc-ll;%k}ém%@fhﬁci&j @&'dﬂ%ﬁ%&%ﬁotﬁ%@%‘d g used
as blafs@argug;ma‘asal CHEORB e NpHOO3ari KGO8 for ankpeodermt R’ is Me. The
ture fr 16 t
RS H5 ESEP B 0 d0 SOTBEAER 1 s
NaOH ifcﬂﬂamngaheplbﬂadwmdﬁhﬂfbeﬁnd UShhtméﬁ&Z%@ (1992xt dileylatisn of 141

cal? E?gc %vecg%g%rga}:% lﬁp{é/gatl\f/ng lccyﬂditf(%g &n%gl%alor% ng al?j,cfll h%li&%?’with two
equivalents of the appropriate alkyl halide and base to give a mixture of the N-alkyl pyridone

ester and the regioisomeric O-alkyl pyridine ester, which are easily separated by column

chromatography. These conditions include but are not limited to K»COj3 in acetone or DMF
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pyri dazi none 125 by standard net hods such as those
described in Figure 2. Pyridazinone 124 or 125 can be
converted to hydroxanates or am des as described in
Figure 1 or 2. [002331 Figure 7 shows a reaction
schene for the synthesis of conmpounds 128, 129 and
ereln r|done neth%1 ester 117 is used as the
t

atg?%{l'i P%Mﬂavaﬁgtt exgture gy NHHARHES at @mblebtym edfypied gostreyature ghd then
addaidnREeRGAGIRIIIde hefrab i (i élﬂ%’cxoﬁr gacﬂ%@e@‘%w ACHHEE o °C,

NBS in a suitable organic sdlvent such
foppwedebra pedjtiquny alkylamezgietoo akkyb isldistei ap vefrmingrfoctosre temperature.

o i ' 3 versi.on . brom de
e e b e S0 oGR8 iRt Bape o
S segctipg. bisican &d dorecins: spiahdd dngenic suidkint kehss THF usmg an amide

h cconpl i, shed usi ng
R 2L Pl LR B M i pahuss s 78 <Cto
rogun t thiopdratae d eRke ey, thieNaniltheSivisdadd ® ODAas GEIPDYSATHE at low
oS UC aséﬁﬁfLBEQg$, ENE,,THF» CH3CN or NWVP at el evated
TRAHBEE 45208 ~8Pr &4 e 1 8% Piridopg isstherp added! @pd ithe raiaure ischticred at low
1empdrihurzrﬁ& eheAtaniek: RA2dbadoand JgiRRl ic %1 thgg/g gltepgl‘gﬁ@ P&la%standard

ersion of 127 to carboxylic aci

Saﬁﬂ?g‘y akaerditionssughes LIQH etaNaOIBin stendaidemined smpbiskhggicaslvent
sySl@se T iHpRIh bRk Fi 4 51%5 aﬁu q4ét- car{ %96%\%1&431 %gus[ag‘dard coupling

synt hesi s of conpound For
Pr“?"%dur?febﬁ"bl@@ﬂ buj ﬁOtvlﬁlillteld T:Q ER(di HﬁBbrooPmBGBtam ithee @ppiogrigie amine

or %{cﬁ‘b@i&iﬁh@ P S\ﬁfafaie%érgﬁll@ qu‘(?etn sngugh ach Ii“ iTuIr?liﬂr meﬁyé%ngﬁchloride

artlng mat er i al S rou IS par
Prefgpblyihe @fg@lw@raecomhsbedmm HIE?Bt ami EDC! ini mMﬁc il sck¥inbisnces,

c r 41 by refl
theZQﬂﬁgqbgg%rggyI%\‘g%—I@%of oW ncé)gglﬁlé B 8%&%3‘“8 élschgar“idﬁgoPr?tﬁCtmg
Brous  Prothesetca®6.309 BRieCti 87 @pup dinkylrahived bfsiaddild coRItidAE known in
the@fthi eved by standard basic al kylation conditions

i ncorporating alkyl halides, with two equivalents of
[0023¥ approfiduet B aalakyinatied syd@emw@r da&@euﬁda o@F¥8mda V where R’ =

th yr| ane nd the
Hl FX‘E bl i Wﬁ‘é‘\?{%ﬁiﬁh%@ HoafE S fEn S-S afrasigstinig acid
is lsﬂbarth@ sIat'tlby mathiuNicetiiofmd 0gr @by coﬂ%ﬁ%&to@ﬁ@ ol diky2 %ﬁ/':done

mei\ls)glcéskég ?%Sg #t lgwmgl 3818{3{58 pfOéﬁ%éq, W?@Lﬁgﬁ%ﬁ%ﬁmﬂ@ggm is first

congieriridentheonetbdxgvatiditle eidPehial WretteARSH tbr%@at th%ﬁf@tﬂyl &erQhd then
i S

deptogect@l kﬁl éldwtg i de, F1>r ef er abl7y this alk
PRV el PR menpclpromsger 147 o hecon\feﬁllqnotﬁé@ h§thextdivtifion acid
is poéferabllyydarred arit e a@ﬁm@']}@Ydssmrﬁqllﬂ%xﬁﬁcbvﬁgdﬂltﬂﬂ 3%& 988140 in

] ncor poration of the

t
Me@ﬁn&f{ f@t}ﬂ%@fuaww theneheaisa de yeiivs f?}rS@Wr@ledaMBEﬁ@ ification to give the
metﬁﬂ&@ﬁﬁbﬂnﬂﬁ%@n RY ou SR §taRGkl c%ﬂdmc'ﬂl&' ﬁcﬁ@ﬂlﬁ B I%?niﬁnfa@ tFFisher

e grgani c sol vent such g an

estebtggaéxog M50 Fp A0, TVSGD®: MRQHM})Q" MS)@HNmetabie organic solvents
SuclREOPIORE VR DEL, USRS At idh e t}(earg%hogy tpg’nﬂz g\ggoﬁr &E%Br%hleshed by

Preferabl y .t he ani I Ine i1s
standqng cgn 1q1Q5\ﬁ,1nch§iﬁTgéqua{1erI@1(ed g@HCbat-e&@at@) teniﬁlaﬁttpy, piTeloHen acetic

e B R I T M Ph SEB e p g P

te eratureto enerate
demgthilationotp giwe pﬁe%ap dd7 isichipvet Bintteatident. of the methoxy pyridine with

aqueous HBr in acetic acid at elevated temperature (80 to 120 °C). Alkylation of 147 to

provide 148 can be achieved by standard basic alkylation conditions incorporating alkyl
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saponi fication conditions such as LiOH or NaCH in

standard m xed aqueous/organi ¢ solvent systens.

Hydr oxamat e 145 and ami de 146 can be prepared using

standard coupling procedures, including but not

limted to EDCI, HOBt, or PyBOP and the appropriate

am ne or hydroxylam ne in suitable organic solvents
had;idem wéth oBb/Equivekdat ofbthe aptrbyrlacngkyd Ihhlmeiadda baseRo give maikiye of the

ICHOﬁ | i g%teil gﬁqgg%l’giiofc’ssﬁgri%m;ﬁ ﬂgyl o];r}yrﬁi);g " 85% %w'ﬁ are easily

sepﬁﬁldd bncdlin@n cloupbiopgoliye amehmmunﬁsahmdeams tramdalimlited io KoCOs

pr ot ect | roup. Ln those c
inge B e PO e S TRGARE Lol 11 D SHBRA of clevated
teinp&afifd and [1RA238itioh Bf fhie glltﬁzl‘i‘ha@lde aBre&lrele,,f ﬂhﬁtaﬂkﬁh’c@y R eVl with
of  conpounds of Fornula_ V wh

Ligloipi LYB @t 016 faHewse By skificeral ghoL hw%c{cu%awbzﬂdaieépd warming to
rodmBeh& QT %c%r;%réﬁ%%@%ﬂeoﬁrb&r s@ﬁétﬁted‘ il erbias i§ Romplished
starting material. Nicotinic 40 can be converted
byt SnA R eeantiar. kJhis son beldoes 1wr@ﬁ1h§ablee<§za@rc sehgnt sich i TRY" wsing an
K @E i
o B S O T R, 37 R ¢SOl B s (75
°G/\hirod:m tegnrestiwe) fHredrably thy andlitelivadvied Wyl DAt EAHMDS in A& at low

te lL.d th hi t 147. . T
G Sh O SO K 0t HORYPTYT P ACCARG 1 BOaFLHaBA v
‘{eﬁa@érﬁﬂuﬁdto Qdhery eeidi49g I@ﬁir@&%iatémcﬂi dakl bepicPerell @irdetly from methyl
solﬁlonoftheamd 140 in and this m x

eseh A Weatudeble ereps pelyent évchﬁ\?“élfawmaalgﬁsapp@f%fﬁhﬁre %ﬁ%ﬁe and

arhife Bis¥ Gudhh® LD MMDRS NAHMISY) 0P RIBADS h%p%tlam&ﬁﬁmmes (-78
standard condi tions, includi ng but_not limted t

*Ciosteem teraperaipie).i Reerarly ( estpion g SadMDSTivegdeq o mq_qulqgrof the

BN IHRE 40 AP R0 T P s o

wirhed theoacenpphiushedidy thesd&am@ﬂahydiw@mdletlﬂﬁnén Bood indiamgs, the

Kl
s RBinechs Ll e sl v UMY P TR S sl h tose
cak&B[the prolde (g @buﬁéaﬁ%ﬁfr@ﬁbﬁe&ﬁpﬁmﬁi&w @ndiBoeflaoamliethe art.

: P%'nft I gl?th g‘i‘f’gt%i"fg;{év ePaﬁ?lvﬁ S\ﬁnﬂfﬁz}?oly @é@aggg_fs?ompound

ofIFBrrﬂliilﬁlA,Q,aﬂﬁi?dﬂlCaltcoﬁ}.bﬁMag -ed terrper at ur eb(80 th o 123 g:)
ation of 147 to [.OVI 48 n be achi eve y
m@éﬁdar dreﬁggﬁcécgnW‘I“ﬁltq%gﬁm& $ ?r&ﬁg i ncor por at i ng

al kyl 34 halides, wth one equivalent of the

approprl ate al kyl halide and base to ive a m xture of

t he “W° )H"I done ester and tH | oi $ONEeri c
O al kyl i e ester, which are par at ed by
col umm I}’chr| ma aphy. These condi tNl o s [ de but

Fivih et e eK2C03 i n ace ﬁﬁ‘ REF 00OM or

el evat ed terrper ature or NaH in arrbl ent or
el evat ed tenperature and then add|t| on of the al kyl
hal i de. PrdfPérably this alkylation is d&hieved with
LiHin DM at 0 C, followed by addition of alKkyl

brom de or al kyI i odide and warm ng to room
[00238per at witk. R*NHg cithoriattho presdnct é (Propepling sabst vhet & is as

deﬁﬁ‘éd i'n%n%' %&yorl(n) A &8 ﬁ@lbass‘eh\ghden R? is as defined in Formula IA with the

exception that R® is not H or Me, to provide said compound of Formula TA.,

[00239] In a further aspect, this invention provides a method of preparing a compound
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by SNAR reaction. This can be done in a suitable

organi ¢ sol vent such as THE using an am de base such

as LDA, LiHVDS, NaHVDS, or KHMVDS at appropriate

tenperatures (-78 Cto roomtenperature). Preferably

the aniline is added to LDA or LiHVMDS in THE at | ow

tenperature (-20 to -80 C). The pyridone is then added
of #ngnuln BV, eeidtinutledicsmptiditig:ed at | ow tenperature to

rate ester 149, can be prepared
w@ﬁggctly“??gﬁﬁﬁ%?BVFmogsggln&gg |§é% sui tabl e organic

sol vent THE1u5|ng t he appropr Hgt g0 1

hydr oxyl i am de base such as L HIH

NaHVDS, or \ ppropriate tenper C
to roomt 3 L Ereferably, a sg thnn [ JHVDS
is addedfo B s%lutloﬁ of the nethyR eslerr149 ard

t he hydroxyl%n1ne in THE at 0 C. The reaétion mxture
is then warmed tqggoomtenperature to yleld Hb9
desired hydroxamate 145. |n sone instances,

[092Ad} oxy| mitth ReNdswhetris R Heavdfised ing qr@alét“’oﬁthebﬁ’t the Rgsegee of

iy gﬁﬁgdreaéc% 6Lk g oAH B ase hiheh ROSEas EHRES in EHBla IV with the
protectin roup can be renoved by standard conditions

exmn@mmﬂth ﬁ@oﬁiﬁrN¢00236] In a further aspect, this

OBTSET | o, PN 55 ARG 531 RO Vemprnd

of Fematli N saideottpd wnapadingror nul a 100 or 101 ~0 HR HO O

0iGhae) 0 el errRhe bR BRI 070 )0

coupl i ng reagent when R3R defined in Fornula I A
or (ii) an am de base when i~ as defined in Formula
IAwith the exception th Is not Hor Me, to
provi de sai d conpound of alA [00239] In a
further aspect, this |nvent|on provi des a net hod of
preparing a conpound 35 of OFornula 1V, said nethod
conpri si ng: [002401 reacti ngsa conpound of Formula 108

or 109 4RR8 Y%RR6 09 [002411 with R3NH2
00448} oi n wherpia Rys allsh Forfga‘”ﬁ?} Wﬁ‘l?ﬁoqlv, either in the

presence of (i) a coupli reagent or (ii) an amde
base when R3 is as defined in ﬁarnula IV wth the

Br AN
0
106
[00245] (b) reacting compound 106 with Zn(Me); in the presence of a palladium

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

RO._:0

107
[00246] (¢) reacting compound 107 with an aniline having the formula
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exception that R3 is not Hor Me. [002421 In a further
aspect, this invention provides a nethod of preparing
a compound of Fornmula VI, said nethod conprising:
[ 002431 (a) brom nating a conmpound having the fornmul a
105 ROO N~ d 0 105 [00244] wherein R is alkyl,
to provide conmpound 106 RO OC Br NO 106 [002451
(b) reacting conpound 106 wit# Zn(Me)2 in the presence
of a palladium catal ystHand.-a_|igand, and optionally
in the presence of a base, rovi de conmpound 107 RO
c C Rs NO 107 [002461 (c) w#atting conpound 107 with

ni line_having the fornula , 36 HZN, ~ | 0247
B e prbEReactar SEE puR iRt APl Leapihup R RGice bise,
tol pr@adekompbshdarwgam de base, to provide conpound 108
CHSBOOR HN RO N~

R
@ ”ﬁl
R® N i
0 ;

108
[00248] (d) optionally hydrolyzing compound 108 under basic conditions to provide
compound 109
HO._.0 LR
S
Feqol
0 :and
109
[00249] (&) reacting either compound 108 or compound 169 with R>NH; either in the

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

compound of Formula VI.

[00250] In one embodiment, compound 105 is prepared by the method comprising:
[00251] (a) reacting compound 103
HO._-0
Ul
N
Cl
103
[00252] with aqueous sodium hydroxide to provide compound 104
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O 108 [00248] (d) optionally hydrolyzing conpound 108
under basic conditions to provide conpound 109 HO O
RL H \ NRO N~ 0 and 109 [00249] (e) reacting
ei t her conpound 108 or conpound 109 with R3NH2 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 Forhdkag® with the exception that
R3 is not H to provide sajd sconpound of Formula VI.
[ 00250] I n one enbodi nen onpound 105 is prepared by
t he met hod conpri sing: 1] (a) reacting conpound
103 HOOC iINC 103 [D0252] with agueous sodi um
hydroxi de to provi de conpolind 188437 HO 0O CI NH 0 and
104 [00253] (b) reacting coggound 104 with RX, wherein
Ris Me and Xis a halide, in the presence of a base |
[00353br ovi o westipesparaos. 10f GORSRK, wherginfR ist e pnch Spis gthalide, in
I.Sanl [ j hod of preparing a
m% ﬁ%%%%g 5%9@6?%@%2%F®?&gg$ " nmet hod conpri sing:
[0p2TB255] (w) farthaaspasy ths hnyehrtian ipryideae | mefhadhef phaparing scompound

of ol N,_Igaia\’ln%mod comprising:
[00255] (2) reacting a hydrazine having the formula Me-NH-NH, with:
[00256] (i) diethyl 2-oxomalonate, followed by freatment with an acylating
reagent that delivers an acyl group having the formula C(=0)CH,R® wherein R’ is as defined
in Formula I1, or
[08257] (ii) an acylating reagent that delivers an acyl group having the formula
C(=0)CH,R® wherein R’ is as defined in Formula II, followed by treatment with diethyl
ketomalonate, to provide compound 97
CO.EL
N7 CO,Et
/N g
1§/\R
97
[00258] (b) treating compound 97 with an amide base at a temperature below -40 °C,
followed by treatment with concentrated HCl, to provide a compound of formula 98
CO,EL
N7 | OH

N

-~ RQ

O
98
[60259] (c) chlorinating compound 98 to provide compound 99

CO,Et
N7 i cl
|

N o
o

99
38
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[00256] (i) diethyl 2-oxomalonate, followed by

treatnment with an acylating reagent that delivers an

acyl group having the fornula C(=0O CH2R9 wherein R9 is

as defined in Formula Il, or [00257] (ii) an

acyl ating reagent that delivers an acyl group having

the formula C(=0) CH2R9 wherein RO is as defined in
[0R2681ul a (d) readtpizicompoind P9 twiban apitive biving the Brmylp

ket omal onate, to provide cogpound 97 I Cl02Et NhCO2Et

"INtr'-"R9 0 97 [002p8 b) treating conpound 97

with an anide base at a‘te ature bel ow -40 C,

followed by treatnent with trated HCl, to

provi de a conmpound of fornula CREt N OH iNRs O
[0®@&1] [ 00253 fregenahdfaraitatiin cutdpsrdigadd, 98d toapide basdeo provide

coqprlﬁgﬁg 99 CZEt NCI i "INRs 0 99 38 [00260]
coray ting compound 99 with an aniline having the

formula F HzN~ SMe_.$.00261] };n the presence of a

pal | adi um catal yst, a li gaﬁwd, and an am de base, to

provi de conpound 100;1/ |

N R® SMe
% s and
100
[60262] (e} reacting a compound of Formula 100 with R’NH, cither in the presence of

(1) 2 coupling reagent when R? is as defined in Formula IT or (i) an amide base when R’isas
defined in Formula II with the exception that R’ is not H, to provide said compound of
Formula I1,

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

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

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

[060266] (ii) an acylating reagent that delivers an acy! group having the formula
C(ﬁO)CHzR9 wherein R? is H, Me, or Cl, followed by treaiment with diethyl ketomalonate, to

provide compound 97
CO,Et

N7 COE
N
AN
o
97

[60267] (b) treating compound 97 with an amide base at a temperature below -40 °C

to give a compound of formula 98
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TsMe 0 ; and 100 [00262] (e) reacting a conpound of
Formula 100 with R3NH2 either in the presence of (i)
a coupling reagent when R3 is as defined in Fornula I
or (ii) an am de base when R3 is as defined in
Formula Il with the exception that R3 is not H, to
provi de said conpound of Fornmula Il. [00263] In a
further aspect, this inventom provides a nmethod of
preparing a conpound of FEpsnubd Il wherein RO is H,
Me, or O, said nethod co sing: [00264] (a)
reacting a hydrazi ne havi es f or mul a Me- NH NH2
with: [00265] (i) diethyl 2goxomal onate, followed by
treatment with an acylating reagent that delivers an
acyl group having the f or nu°§ C(=0) CH2R9 wherein R9 is

[Ob‘hﬁsﬂ/b Ofc) dulorin@Ming BRB6&Id d8ith proPfde @&M}Bcﬁﬁlﬁ Bg reagent

that delivers an acyl "group having the formula
C(=0) CH2R9 wherein R9 is H SR or O, followed by
treatnment with diethyl ke Bhat e, to provi de

compound 97 CO2Et N11~1,.OPHt 'INff'-'"R9 O 97
[00267] (b) treating conpoujd B7 with an ami de base at
a tenperature below -40 C ®o0 giyve a conmpound of
formula 98 39 CO2H N OH i N Rs 0 98 [00268] (c)
chl orinating conpound 98 to BrOV|de conpound 99 CO2H

00860} {(d) reacting compound 99 with an aniline having the formula
F

SM

[60270] in the presence of an amide base, to provide compound 101

HO._ .0
H F
N= | N
|
/N 9
R SMe
o]

101
[00271] (¢) reacting compound 101 with R*NHS, either in the presence of (i) a coupling

e

reagent when R is as defined in Formula II or (i) an amide base when R’ is as defined in
Formula II with the exception that R’ is not H, to provide said compound of Formula I,
{00272} In a further aspect, this invention provides a method of preparing a compound
of Formula V wherein R® is Me, said method comprising:

[06273] (a) brominating a compound having the formula 105

O A0

105
[00274] wherein R is alkyl, to provide compound 106
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HN Rs 0 99 [00269] (d) reacting conmpound 99 with an
aniline having the formula F H2ZN SMe [00270] in the
presence of an am de base, to provide conpound 101 HO
FNN'INR SM 0 ; and 101 [00271] (e) reacting
conmpound 101 with R3NH2 either in the presence of (i)
a coupling reagent when R3 |s as defined in Fornul a
[l or (ii) an am de baseg OR3 is as defined in
Formula Il with the exceptign that R3 is not H to
provi de said conmpound of F@r all, [00272] In a
further aspect, this iny i.oN-provi des a nethod of
prepari ng a conpound of Forlula V wherein RO is M,
sai d nethod conprising: [00273] ¢a) bromi nating a
conpound having the fornmulajg05 R OO0 ~ C N~ 0 105

274] wherein R is al kyl 0 provide conmpound 106
[U&WSIQHO] oLy reagﬁngr\wm@un@t)éefﬁ vrltiﬂogme)z( 1) the g’g??fﬂi‘cﬁg"f a palladium

C&f‘am%qlg%% aM SftiodRNR MR Prftetl®f PHRSAD 6RVRE cBmpound 107

pal | adi um

107
[06276] (c) reacting compound 107 with an aniline having the formula
F.‘
H,N
SMe
[60277] in the presence of an amide base, to provide compound 108
poNgre)

108
[00278] (d) optionally hydrolyzing compound 108 under basic conditions to provide
compound 109
HO. O
H E
N N
L
R® N SMe
O ; and
109
[00279] (¢) reacting either compound 108 or compound 109 with R’NH,, wherein R is

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

said compound of Formula V.
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catalyst and a ligand, and optionally in the presence
of a base, to provide conpound 107 R OO0-Cl Rs | N
0 107 [00276] (c) reacting conpound 107 with an
aniline having the formula F HZN I SMe [00277] in the
presence of an am de base, to provide conpound 108 RO
OHFN _Rs N SM 0108 [00278] (d) optionally

[OR3AM o1 y 2 Fhy TeeBrRAsERst thin Bventios Prayidss @ niedidiof PERYINgG: compound

of FoAMhIE & wIRIRRUREILAR FEA LR dombrisily:N Rs ( N SMe | and
109 [00279] (e) reactlng ei t her conmpound 108 or

[08%% b ound (A 0oacfipg i cmaremed offfemaled1R3 is  as defined in
Formula V, in the presencgyofga coupling reagent or an
am de base, to provide ai conmpound of Forrmula V. 41
[00280] In a further aspec s invention provides a
nmet hod of preparing a conppun of Formula V wherein
RO is O, said nmethod conpri§ing: [00281] (a) reacting

a conmpound of Forrmula 112 'O O C
112
[60282] with an aniline having the formula
FT
Hzi\.!\f:L
SMe
[00283] in the presence of an amide base to provide compound 117

_0._O

117
[00284] (b) chlorinating compound 117 to provide compound 118
_0._0

118
[00285] (c) optionally hydrolyzing compound 118 to provide compound 118A
HO. 0O

118A
[60286] (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
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~ 0 112 [00282] with an aniline having the fornula
FI  H2N SMe [00283] in the presence of an am de base
to provide conpound 117 1~-OOF N SMe 0 117 1002841
(b) chlorinating conmpound 117 to provi de conpound 118
~O0OHFN C N~ Sw O0,; and 118 [00285] (c)
optionally hydrol yzi ng conpound 118 to provide
compopdwhdom@Y. HOOHF N Cl N~ ~ SMe O 118A

Op5F50%, AR HIEE SIBBT-HBr LB o
ofﬁﬁmmla:\z}wﬂierengereﬁgfeﬁ*t smmathomn@tmsmase to provide
m@?pﬂct fﬁ@a?ﬁgvenﬁﬁ‘%m"ﬂmgaII“P02871 In a further

on prow a method of preparing
a conmpound of Fornul a @in RO is Hor F, said
nmet hod conpri si ng: [002881 a) élreati ng a conpound of
formul a 140 | oS

N

Cl
140
[00289] wherein R’ is H or F, with aqueous NaOH to provide compound 141
HO. -0

141
[60290] (b) reacting compound 141 with CH;X, wherein X is a halide, in the presence

of a base to provide compound 142
CHyO. 0

142

[60291] (¢} reacting compound 142 with an aniline having the formula
F

O
SM

[60292] in the presence of an amide base to provide compound 143

CH;0._.0
H F
SN
] N
R® ~ SMe
O
143
[00293] (d) optionally hydrolyzing compound 143 to provide compound 144

=
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HOO ~ci RRiIN C 140 [00289] wherein RO is H or
F, with aqueous NaOH to provide conpound 141 HO O ~
RO NMC 0 141 [002901 (b) reacting conmpound 141 with
CH3X, wherein X is a halide, in the presence of a
base to provide conpound 142 CH30 0 CI Rs | N O 142
100291] (c) reacting conmpound 142 with an aniline
having the fornul a PO SMp [00292] in the presence

of an am de base to pr vige onpound 143 CH3O 0 HF
N RO N SMe 0 143 | ] optionally hydrol yzing
j o w44 43 HOOF H

conpound 143 to pr
0 s and
144

[00294] (¢) reacting either compound 143 or 144 with R’°NHa, wherein R’ is as
defined in Formula V, in the presence of a coupling reagent or an amide base, to provide
said compound of Formula V.
[00295] In one embodiment of the above methods, the coupling agent is 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide  hydrochloride,  1-hydroxybenzotriazole-6-
sulfonamidomethyl hydrochloride, or benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate.
[00296] In a further aspect the present invention provides a method of using the
compounds of this invention as a medicament to treat diseases or medical conditions
mediated by MEK. For example, this invention provides a compound of this invention as a
medicament for freatment of a hyperproliferative disorder or an inflammatory condition in a
mammal comprising administrating to said mammal one or more compounds of the present
invention or a pharmaceutically acceptable salt or prodrug thereof in an amount effective to
treat said hyperproliferative disorder. In another aspect this invention provides a compound
of this invention in the manufacture of a medicament for the treatment of a hyperproliferative
disorder or an inflammatory condition.
[00297] In a further aspect, the present invention provides a method of producing a
producing a MEK inhibitory effect in a warm-blocded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of this invention.
[00298] In a further aspect the present invention provides treating or preventing an
MEK-mediated condition, comprising administering to a human or animal in need thereof a
pharmaceutical composition comprising a compound of the present invention or a
pharmaceutically acceptable salt or in vivo cleavable prodrug thereof in an amount effective
to treat or prevent said MEK-mediated condition.
[66299] The invention also relates to pharmaceutical compositions that inhibit MEK,
comprising an effective amount of a compound selected from of the present invention or

pharmaceutically  acceptable prodrugs, pharmaceutically active metabolites, or
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N RO N SM O and 144 [002941 (e) reacting either
conpound 143 or 144 with R3NH2, wherein R3 is as
defined in Fornula V, in the presence of a coupling
reagent or an am de base, to provide said conpound of
Formula V. [00295] In one enbodi nent of the above

nmet hods, the coup I|n%@agent is 1-(3-

p@m@@ww&mmﬁmbww regf. hyl car bodi i ni de
053@? ochl q’gé ﬁ{)%entﬂjp Q%}g &&%yﬁﬁgfsﬂﬁﬁla%ﬂheﬁ eBnposition for the treatment of
sul f onam domet h droch

a bepezrrokferetive dlsoyder olxyﬂt riepsynat ofhihi poppsephothbwpeutically effective
anhtfeabt Y0 Qrgﬁgﬁcp Iaf"tt}fe x[egegmg%ﬁ/%ntkc[ﬁ Ay f ué]#a%gceﬁﬁc%ﬁﬁtacéegﬁble salt,

present I on pr es a net ho

pmm ouhjdfsatgfthelrdfufsand m@nﬁmwmtmsll)aamatd@mmr tIo dne embodnnent

safgllggmrgr%?ag?uti% c%%%losq (%orqhetr %é\?ai? Seeng ngcanger SgiI %B bg?ﬁl 1Hn% squamous

celln\bdtiéro rgastac, apamfmdtm; al?ma’st harl, hedat meall kifned ovarian, prostate,

prol.iferative disorder, i nf | anmat or .
ool ERE B e et R A R ot prgbodimen,
saRlaptelmre awthh] mmq)o@mloﬂﬁxr for cenpatigs c0h Ibhearméfbﬁe Biperproliferative
ention.or, a armaceutically acceptable salt or

i b B PR S, SPn i bR tsSte Rl Raiige (e

behigPp @rastant hiReadphy g3diysor der. In anot her aspect this

G@ﬂ%?ntlof £IOV|des ac§% npound of this invention in

[ manuf Hcysiiop flsg rolatesite & Ratpagegtical Rampasgipp fesrthe f&fan%Fm of

pahMtRaRipr &l kiﬁ:lﬁé isYRe @icﬁﬁ[rfgle?roﬁfem%ﬁ}e | NEhSOIREDEYs and diabetes-
ondltlon 0297]. In a her aspect, the pr esent

inqugeh ERdn lb%aéfi)u Elleéh% tsaleBtd obf Palt AU AEPEal Yty epipRyises a

th@aﬁ@fsa’ll? hitdQE Y aftbdiC Bf i @nd ;ﬁ@{irﬂ% kifoqgde Cfn @B BhvenSMCNor &
i n need of such treatnent which conprises

Ph@mﬁp?ﬂf@%léfr iapggrtablessalid mipdglor akydeqte dlberpale aafowu rthatsfaceptically
&gggg%ggmrof this invention. [00298] In a further
ect the present invention provides treating or

[0(&0 Vent i ‘hep amentinER seecliten tod rbemeiceutisal, comprpitips fonghe prevention

of @ g@o%éi lmﬁgt dn9n @ 4 Vﬂﬁchacrbln?p?isesl zﬂh&%@%ﬁ%ﬂﬁr gﬁ:@tﬁ\ﬁe amount

arnace fcal conposi tion co
Oftarr@nwp@sﬂeqvﬁ the pppeserntt iinyention, gr ag:lbammclmsmﬁlscaidepiable salt, prodrug or

hyé’lﬁfé%fr?]ér&ﬂ ! a%d%%h%l?r%{:ef*dtﬂalw Qtégep?alb%ac\éﬁ'}%l e prodrug thereof

anou at or prevent said
(003K nedi Bheethvesivndi dlio nalat{SO@Z&) $harhrecutinalenmisitioh Sor treating a

Lela { ] ca 05|t|ons t hat hibit .
dlSﬁ/% l;e?a%ed % p\%?{]ug%gge% apgio g% dht ozpargmgl @Bqécal n§omprises a
thesmemﬁyj éﬁfﬂmof arhdumt pdife%mbmpﬁmﬂntdf OltheOIpresent mventlon, or a

accept apl e ceu

phggltacei}l Caﬁ@: Ig%c%}pl glsssa torpro g oprhy rat thergct},a ran ap axmacet?{ically

acceptable carrier. In one embodiment, said pharmaceutical composition is for treating a
disease selected from the group consisting of tumor angiogenesis, chronic inflammatory
disease or other inflammatory condition such as rheumatoid arthritis, atherosclerosis,
inflammatory bowel discase, skin diseases such as psoriasis, eczema, and scleroderma,
diabetes, diabstic retinopathy, retinopathy of prematurity, age-related macular degeneration,
hemangioma, glioma, melanoma, Kaposi’s sarcoma and ovarian, breast, lung, pancreatic,
prostate, colon and epidermoid cancer.

[00304] The invention also relates to a method of treating a hyperproliferative disorder
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44 pharmaceutically acceptable salts thereof. [00300]
The invention also relates to a pharmaceutica
conposition for the treatnent of a hyperproliferative
di sorder in a manmal which conprises a therapeutically
effective anount of a conpound of the present
. invention, or a pharnmaceutically acceptable salt,
in p maEmphthatcompeise reminiriag o saithetammphraiherapsatiedlly #fffgtive amount
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inhi¥920Blolok 8! 1dINRRE nRRifRkLS Ant-6hald8ss, taﬁ’gig%eﬂgﬁsr RaREEs 6&l anti-

conposition for the prevention of blastocyte
andregsant ation in a manmal which conprises a
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_present invention, or armaceuti ca

disepse in a eraplubat spmprises pémigistehiag éofaid mamgmal a therapeutically effective

amPURTIFBC E4h Al | of tﬁg??egérf?Qh*?enﬁﬁﬁ re4 ghil‘glgge‘ﬁl Lall gccel%table salt,
I nvention also relates to a pharmaceutical compositlion

profigg of hediate fgreaf. di sease rel ated to vascul ogenesis or

i oge i i i i . .
R cpourt eart PR, L FRLREE theore gpolyggtiontn
a mpmesbiint dompesdsiadminigering to pidhmamoeld thempduyicatycdptialelagmount of
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o SRndlUOR Bl UELEHT ot P BB BT pepple st prodig o
hydeatbOdiennt , sai d pharmaceutical conposition is for
sel.ect pnsi st

ating,a . di seas > d fromthe,qgrou n
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vasoutlogehbs orianfibgemdss &f ¢y manndi hiidnpreR sdsminihiaiiyab eiid mammal a
i arthri@js %theroscler si s, inflaqyagory bowe] i

OPRUEEY, CERFIYCdiPTO e O stic AOaROUBE oPf H8Y sDION effenighy O 2
phasifhcetiRdly MBcepiabicakdt @fodrill abBYdréie tBErbdTOPBE BYe embodiment, said
%q%éﬂgfath%ﬁof_prenaturlt , age-related macul ar . ,
methg Ireat a dxﬁeéﬁ%%chﬁglaﬁro% |t1*|1eogfar’zp ﬁ@sgﬂgﬁ]ﬁf tup@)ﬁ@gglogenems,
chréra¢ GETRenniichy QURkdcaBuch Rfs eRAGImatbi NBthriRANGKS&clcfosis, inflammatory
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retinopathy, retinopathy of prematurity, age-related macular degeneration, hemangioma,

glioma, melanoma, Kaposi’s sarcoma and ovarian, breast, lung, pancreatic, prostate, colon
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prostate, colon and epidernoid cancer. [00304] The
invention also relates to a nethod of treating a
hyperproliferative disorder 45 in a mamal that
conprises adm nistering to said mammal a
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["“gﬁﬂ f&#&aei’f V%fé)d%c%]"o ehE i BFFCR] SR {ds uEoas
medic#mRét af ﬂoef trédhﬁaitl dfgth@@[‘s@zfseﬁfmhct bSnd@fonk ideRRE¥ed B8RS warm-
t conprises admnistering to said

blopnat A (et PRI, BRReBIARLY dnBis, offing from sueh

dis6:abip QUESIpetidtdie thy &8enk cbrﬂ%{cﬁﬁlﬁ |o@fhe p@arserﬁ Inventlon in the preparation
har aceutically acceptable sal @Pro rug hydrate

of { REFIGERON (oo JGOTRITRE of o Bitasenrslicartf s deaebpbaRgve i & warm-
bloﬂ&:fdh&ﬁ'mﬁ’ff PRSPt 4 BhnhAS HREY E)Fcférzm?y %nﬁlﬁf]&no NuftBin from such

manmal t hat conprises admnistering to sai d manme
dls‘?rﬁ@rapeutl cally effective amount of a conpound of the

[ooigsent P'aﬁéﬁ%"maplaan @t tﬁa&ﬁ%l%%&#ﬁdvﬁgf %% él?e g_ﬁpén@q}weentlon or

sal't, prodrug o hydrate thereo
phepyeshidal afaaest@bie atliat rredrugs zad hpdriatssl olofaidt qopmpinmdy, according to the

meﬂbc‘?secﬂﬁtﬁlé n'I\%ln%‘%HclB&’e fééa&%ghqlg %?a%@&k %a?ﬁ%\%%génoggg@%ds?sl fhving

npri’'ses
psotipg, ap‘émom@,adlthqromefrm iBP&, dumgj pancerf banac oatrpatur(ﬁ\m tpascreatic

canflr S ank VG P shc o Pan UL TRGRH SALARREFRIBRNE wicrine
cans%u cd/auaretahw ne@alf @ncet roaader nfgha aichl mamests:ehcemae@r footincancer,
breésp%agcre?u@sncgﬁfc’l g}ﬂeggogic tﬁnlilcr)ggr(eg gutelgn%nseaerﬂas carcinoma of the

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

vagina or carcinoma of the vulva), Hodgkin’s disease, cancer of the esophagus, cancer of the
small intestine, cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or

adrenal glands), sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate
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chronic inflamuatory di sease such as rheumatoi d
arthritis, atherosclerosis, inflamatory bowel

di sease, skin diseases such as psoriasis, eczem, and
scl eroderma, di abetes, diabetic retinopathy,
retinopat hy of prenaturity, age rel ated macul ar
degeneration, hemang nmel anoma, . Ka

0
cangsh corRLia Y a@%rl?uﬁﬁmabﬁ@aisfumqr% ﬁ’{; childhred.elymphocytic Sf}'mliwmas
caREPSH BE Blad &R Bfker @h@ﬂﬂn%ﬂﬁ&%% CRRCA cax[cﬁ@ﬁ@gdal cliktna of

invention al'so relates to phar naceut i cal conp03|t|on
thef ignal tpelyisd.i at greeplasgis @éﬁ@@e@rai @@ﬁamSt sy8pm (e B apegay NS lymphoma,
f r j.sgase, destructive
Smg%ﬁ%ﬁ @%r gggéﬁ%ﬁgflfe ative ﬁmg%§ders i nf ecti ous
{Ottmélease Thib reslentdins dlses eglatéd b atihernuiceusigalecagpposition for inhibiting

e

invehidorpres elmrmaqwmtly aweplalrle salpdrapivaic eupiodaigitiereot, in combination
cce d t e

wn%xhaglrazﬁao%gu 8‘1 fnoth@rra glrtlg eelggl)r(ere{nzgrugtsgg%ﬁe c%];rg}oﬁ{hd ﬂt solvate,

or @tmh@ dihd eﬁﬁeschemnﬁiémpeuuorwh tgahs efﬁctﬁmie ibibiting ahwirmal cell

t idarthritis, atheroscl [
ol M B BN At wE Rty Bl B BE G5 Gpoaimen, e
chqps@hérasiude ieedean®l, framdths qjxewpodmshang oﬂmhmt:eshmmis, alkylating

di abetic c | icatians betlc ret t hy, ...
st FOSE R JREHARS DG, o hy of Shalhibiprs, cel cvde
inhilg Eey) @B i) niopdiﬁ:ﬁi&md: ﬁﬂﬁ&)ltoﬁ‘sh bidhiglalblRsionktCinbdifiers, anti-hormones,
i di opat hi ¢ pul nonary fibrosis,

ul nonary. di sease,
anng%Wﬂ? W@@ﬁﬁﬁgéglﬁﬁgﬂﬁ f'ng asthma allergic Fhinitis
[om at opinC a GRRKERL hdpb&, theNlesdlt SBAGEICANProveRA| pharamaceutical

ure, ?0|% é@élc ki dney di sease, acute ?&rona
Co@?‘?ﬁéﬁ 12 6 K gemmpysingione g1 Flﬁ?eéomﬁg‘f@é& APTEY mvcmwn
[nmuq; of i leQH%&ﬁio%,fmﬁ{eg?éPatésrt@r&%@é@&ﬁ for [rRlvReL a\%ﬂmmal cell growth
exi a and pain. [00310] Further provide

in & BYFEAh 6! alipha hpeaselierafive dpari i merhed cqmpgises administering

to %%%ﬁﬁﬁ@pén hodnd 81 b 8RLARAL ofQhe piAGerdl Eniz%@t%ﬁxs oABGharmaceutically
condi ti ons descri bed above in a warm bl ooded ani mal ,

acqspiablersalh by selvatraprripdrugribeisop e pesnbinitipn avithsadiption therapy, wherein
theséﬁgu% s §¥9nd 509‘?0%1‘1’(? Q?lt Q{;]@&E AdeTorodhe @ R QWibeBdon 5«115@1% radiation

use of a conp ent invention In

thepapeséicetivie dminhibiting ahgoding rgt’OVftb pr t¢néng ﬂ@é’b’h‘ﬁﬂtoh@raft"h disorder

: rt, and
in E{esrﬁ%ﬁrg\ﬁiaﬁ?%ah{ﬁaﬂ%rfg &eﬁr}‘rgi g@ﬁﬁé 'regi?acljioﬁ% nagplyed"% ?ré At he art, an
thelntashnies faani by edrn sthe h cordbisajm(de her a{pwoeemlebe@abmem s The
admlnastna n o?eth rcgf% glgndv%ft '61} Y lﬁ%gdﬁl 8&8 tcExﬁbiBEt?cﬁe ﬁ'lterapy can be

arnace ° carty accept apble salts,
dmpmmdabgshammmhyﬂmates of said conpounds according to
i nvention.jinclu

[Uogga ems lh'}Sﬂ?S 18{7&&22& %‘S SREETURGR O %pxggenﬁg\yeﬁgm%)ér?%der abnormal
celpsnoieashsitiverte Sfeatmest with aidheion Sol er@sissof KRk ahdimginhibiting the

cancer, .bope canc anc ncer in ...
SR Ch Pl R etar e THedl R AR et B gtod b sensitzing
abridfinBRR@Usned miEhalne featmefitariti@diation which comprises administering to the

mammal an amount of a compound of the present invention or pharmaceutically acceptable

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

treatment with radiation. The amount of the compound, salt, or solvate in this method can be
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cancer, ovarian cancer, rectal cancer, cancer of the

anal region, stomach cancer, colon cancer, breast

cancer, testicular, gynecologic tunors (e.g., uterine

sarcomas, carcinoma of the fallopian tubes, carcinoma

of the endonmetrium carcinona of the cervix, carcinoma

of the wvagina or carcinoma of the_ vulva), de kin's
deigraingd é?coeigtrgc@r the, mepRiefop stnsHaRg, lieeieamaps 1of Suchssagounds
delddbEBld:f1g, cancer of the endocrine system (e.g.

cancer of the thyroid, parathyroid or adrena
[0G18hds) , T@anm%cmpogwgtmw fygherde ugesradasntagpoystyein combination

w1 Shddi@ows R Eutf&faéérEﬁ Iﬂﬁré'xén 18 dtﬁ@in@&ﬁmn%?so?ﬁ&@ﬁo'a rgethod of

ronic or ac em a, tunors of

amﬂ yp hlreyedentiday pgrhensitien of mhxbgtmg apfonriabcddl greiwi@rin agm@ql which

( l. r
oS LB B, 8B e P 8 SHF R
ac@@tabhadaltrtersvbfag t@yswfemqr@irgg theperoif,nar an @N@nglhﬁhbﬂml derivative

the%%f n?nd aaxélf?ciu(?ggg a% ﬁfﬁfﬁigﬂeﬁ‘{@%ﬁ’{&@ ge!le% Sfro?lél gtk Ex‘éﬂ %g%ﬁé’szs agents,

ehona ron a
sigohlaransdietid mlabltmsx,mpd)sntiprcﬂﬁerhmre dgeis.bi ti ng abnor nal

[Oééghjp oung)ﬁ'%q aqé]%g%a%gsgége(ms i Wgn?s WI‘AE’?S’( ana nqquopro?ema%e 2)

intpbiatsyadeitd @altliymanitepstainhe B dhiibiats, aad m)enqbycﬂxro@glgaugse IT)
hereof . in caonbination

. h an nt
RS SaSare. St e ShnBR b O Bewnmention end
ph&dlateutisgl Mcﬁﬂ;ﬁ;sﬁxoﬁﬁ d&b@lﬁﬁdugeieﬁind Eiﬁmpibﬁ of useful COX-II inhibitors

RCHN T N R TR A
mel@dll%@&tﬁ'elﬁa‘ﬁe Klﬂﬂiti\tﬁrsl e Bcﬂ@ﬂ&ﬁ:m sz? B3 t1 'ﬁmmdlstmms tAPes 18442, EP
herapeutic i s sel ecte rom e 0 C S
1004578 Pt PROTEN Tt SV &S5 16 W 54008 WeLryadols, WO §H3788 wo
98/@0§66‘ et @m}m @? 93!1 r’r@@f\mj @lt)ﬂoshyx961r1t7wk§t>It99,tsm$35 mmﬂzsw WO

or inh |TOrs

99@8&7 ’ WP@%@SP ﬁﬁ |9ﬂﬁgl66=rlé 4 Bitent okt edp3.PE% Mﬁﬁ]?@teﬂt No. '5,861,510,
an&“ﬁ" &8ss, a"ﬂan V\JB{%BF@QQ§00§;T@£% FIRAES ?heﬁrngﬁti?é&Qrbt?,fhrefemnce

ant’l - andro In a further aspect

qufereﬂgienvﬁvlﬂ Aveh -9pm£1bit@é@rep1ha¢eaﬁhatc1w¢ iligikg or no activity inhibiting
MM@W%&& é)%f?rrédh Al thdabii §ele|%1f IR W%%ﬂ?or%l\d@w Rlative to

conpoun he present invention. Thi s
thej qifee meisbrmt ot ovelcingset Gee HNVIB-laMNE-B oMM, NINKF MY R, MMP-

%@@grggg?fﬁgratlve:%ﬁsorder&gﬂﬁik)g;taggaggﬂgr?ses

[003di8H ni stBrei tagns tabnaring! eviingrethéand gpatpraiferativechipodentiare used
int%gha116?ab§ir $80L hpvention, or a pharnmaceutically

?@ﬂ%gwgolvate or prodrug thereof, in
(0039 nat ‘Iﬁdmonmeﬂ helk gm:iwﬂt,l anused élempiy pnledvertBarmise trkdeacated refers to
u f. t.h co ol vat r odr
colf PRt BereR P Bomih i SR ' RiipuiShs Of Poagiing Gntact
mhlb’wd)rr)hl"lbmt inﬁigdab&mreﬁahple ethé ab}’[cmmh]l‘iglwht sfe 6(t1]> ngldx hells (tumors)
h iferative di s )
thef SROTERRS LGRS AT OE ] SotRE Al O VSR o rcoptor

tyrédide kimag; (DHhesept eehmblgiea: canr dRotigeroliferdtiie diseases in which
conblnat|o¥itherag% descri bed. _herejn.

abelghi MTeERe EIBYF BrivEing SHpould Y U™ ﬂv&mqli&?{aﬁenby receptor
tyrddiheS kEARRI N&4) afy tiiRdrd AYatCARIiRSate by aberrant serine/threonine kinase

activation; and (5) benign and malignant cells of other proliferative diseases in which
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determ ned as described herein. [00315] It is believed

that the conpounds of the present invention can render

abnormal cells nore sensitive to treatnent with

radi ation for purposes of killing and/or inhibiting

the growth of such cells. Accordingly, this invention

further relates to a nethod for sensitizing abnormnal
abegrettiserinierthaoimakvivade actvatipeegenent with radi ation which
{Uogﬂlﬁgr' S %n‘tl%ﬁtﬁ{ ”n? s 0Qedl RErein AN ARAHIDURdicad, Gneans

ound "of & inventioh or pharnmaceutically

revasiogpdibiating, saihlmtlmg th girogaese obrorreygniing Hhdisetsier oipAngiion to
Wh{“gg‘é‘ih nﬁlﬁs ap\%I i ec eorI n‘cl’mg @ﬂ%ﬂgﬁlg 'of‘gaof} *ﬁﬂ?fd@ﬁ!)er nglri‘rp grb L’Phe term
“traaﬂletnt,“ @t wsal \hatem |un1e1;sho1$1em'aemhmmhc@tam Bérs 48 tibenadrati rsting as

" Q s for ascertaining effective

tre&ﬁ?ﬁlr\ e%g?& m??eaé‘geﬁﬁagdﬁds descri bed herein. [00316]

[eeﬂnq i nv ame bmemﬁmﬁa(gmaﬁi agemaulaf willt dwes;ined trssugh an amount will vary
ant a us y nat. i

corpiiraoh LRl & PRI R OB o oG RN 1 di ever,

theﬁ@éxﬁﬁﬁ@e tg) waeifiR} bO theQham@sidint ked oD h@stmRete bii caml nevertheless be

co 05|t|onofi iting abngrnal cell in
n‘p uERg A E e RHPEch by 8%%11?%16@ genat& Q"Ermﬁm@? 1sam(t:e% eaélfaacl %ast the

nut@aﬁ@r?@it a HiBA8O EdRAIRion Ak a ARl NREGIEEN A ﬁa’nhy thasﬂﬁs%"ﬁbtadnl a least in
salt or sol vate thereof rodr u% t hereof, or
h

par, it r(ljﬁlaeté\pqyyeﬁ MEK, @gd dléqh,lc\f;%?‘tfu\t,és I lérpggif to, g}ﬁyezgwg the disease

coRIRHMorR focOREne Nin fﬁ%@m%i&b%&%@ﬂﬁ@lh@c;hednﬁmﬁm is found to be
ant i - angi ogenesi s agent s transduct.i on

prefipskd tohaynae dseicptoariipe Pat hapenoi gehbesen diggpgsed]as having it
mo Eﬁnrglaaggﬂopﬁiﬁﬁ%gsth@tg%%e%on&%i% aAFoMYRyidting tll\l/lev%sease condition.

nmetal [ oprotelnase 2) ‘inhibitors,
(008231t r i x Imerder [toppoe ePRBREAGY they RICEINE FHYEILINGF Wﬂinﬁceutlcally

accQ}thlﬁ!a QXY ﬁ;ﬂ@(ﬁﬁ% lihokeof] A (R Qﬁ%&ehﬁaﬂeﬁﬁeﬁsﬁﬁlﬁﬂlg prophylactic

nj UNCti 0 a conpound resent i nvention
trement) pﬁatramcaémn@ailmgcbnwsﬂ it |ibm§rn@éi§cﬁ0ﬂb@ﬁe¢lé? <=31P<‘r‘Pﬂifmce with

oLl S U g o i

of fhx dnvphtis tbére usplbuidemapharmacqu‘ewéchromsmoelthﬁés;emprlses a compound

o B 3 LB SRR U R B R e

herSi8h3d¢:0 18ass M RB/VA OB 918418368 tablCli o8/ B0&BE6,. EP

o045 SR daf B G 7 P SR e

thiPak eftion N theapS8ERaBA 8;, propilacRedligrffcdbve eEzq(ﬁlﬁtloBd Gompcalndi of the
EP 780, 386, ar e, i ncorporate ei n

preEE RO o 8 PH AP P dp EhEule e B BFy B e s Pk tereof

(ald¥PoO tdgBihbD infifar §n &ﬂ@ti&ﬂh@&ﬁeriﬂéaﬁc hgate) s tmmmy admlxed with a
act|V|t i nhi bi ar.e .t hose

Mor e ref %‘@ & ndin
P Rateds ESPRPS i BFT RO R G TS ERdcP faoming
techfguek A€ pRLRNRIa c!Iﬂ%E r %Xcaﬁwr &laly QiHeQ! RidBABER8y Of fBms ddfvRdidg on the
M\/%’ I?/IVP MVWP-6, MWP- 7, MWP-8, WP 1?, .
forpmab pg_epfratlm\pesg_rgd fcgﬁgmmﬂﬁa&@) e.g., oral ‘or parentefal. Examplés of suitable
carriers include any and all solvents, dispersion media, adjuvants, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, sweetenets, stabilizers (to promote
long term storage), emulsifiers, binding agents, thickening agents, salts, preservatives,

solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
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[00318] The ternms "abnormal cell growh" and

“"hyperproliferative disorder" are used

i nterchangeably in this application. [00319] "Abnor nal

cell growth,"” as used herein, unless otherw se

indicated, refers to cell gromh that is independent

of normal regul atory nmechanisns (e.g., |oss of contact
absbuptbdelying)agehi v g agg@ts and oiscellanppis atarigls suphasoyEprs and

abs%rbg\% RaPh gy ée}}we‘ﬂ otrc?e (% éleéé&y E‘gﬁiﬁéumﬁ thé}ta}?elﬁﬁg’ LSR8 The

Expredd Mg"g nu
usemf ene}enﬁrhemi amntsfwzth p’nanmtzldmallyt yotivs suhstakéesas well kpywn in the

art. dﬁ§c§gt518§°|% rr?s my ggp%gt%tboéel média %r ) %xlﬁg 1&&8#& el @}tﬁ X%om ound of

rran 0Si he Ase activatl
the O GREURS ; m(e'&)io@,nytst WD IS thdnahermemm foengbgtitng ret e}p"e;mratlons is

ases, any tu rs t hat, pr,al if b

cona%@?q,t%fﬂt E aﬁ)i %HYeh éng{f S, can Iiscg 5 énr?gf:p%};agad é’sto the
lgﬁﬁitlgﬂs aﬁhﬂ@re@i&iah@tﬁ&@ﬁe&ﬁbdd&eﬁfn ot her proliferative

eases. i n which 49 aberrant seri.ne/therai i na
[00324]; vat | gﬁ CERQsEtons Fg@gﬂﬂen ﬂ]itemetyel?eﬁfl.at gléﬂukgf’e. oL %1&1151?5@ {for
exadHROasNERI8E, %zdﬁ@éseﬁﬁd of e kMpSzﬁesl B@Ue@ﬁd @Cbllylmémaﬁsxons cmuismns,
reversin | eviating, inhjbiti n dP %r esngg creams

dlswﬁbﬂéﬁpwgﬁs PR @raaie SHOPS BF © B4 1o WC% se {RT ERARIE 1
oinfrinf® 8P} Bfsco @ 0r@NG s8lLtidHe ro?s@i{dﬁ@fb@d}sfo@Edlﬁllﬂ&&atﬁ:bniiyﬁﬁi&ltatlon
or condi'tion, The term "treatnent, gsed h

(fo, skaame G he e e divigsi CRAVERT OF gF difaid; 661"?91‘? 1n1st1atlon by
ms%%g@% ﬁf& &%mplet arsee?’ﬁhaﬁ dldl&ddp%f\ﬂd&? Qr 'f&@ﬂéxﬁérﬂ' éﬁnﬂﬁl@&/@mn (for

anount of gl ven agent that w |

exagple @@pﬁﬁqﬂd\e ADIESUCH Oal SARBIT IHFIENORS ﬁubca@b@ﬁau O dpiigpygsular
dosﬁ%‘:%%sa S &8& PR RRESEY] BE: &@HIB{%“ @anc@itﬁ%@%ﬁended for oral

tionand its severity, the identity
usewmaghtc)nt&mi, fdre exmnphal orien on geate ocfolqurr@atsrqv@ﬁt@nm&uﬁa@alﬁg and/or
resew %%Qeel Ss be routl nely determ ned by one skilled
PPy e "Treating"” is intended to nean at | east
{003263 m tSugaﬂq: opham‘zacaututa%)emaﬁdémchxmﬁamnlsl fora a nighleh | formulation

1ncﬁ,§ ,q‘ﬂx exgmpl Vl RN dﬂﬁlg‘%{jgcﬁ a8 &Et% A &%u.rg %gt?a?é chl@mmoﬁ{otsphate or

calditxm ctué’dnett@ ,grepmlﬁt/xﬁgl bmm@smiagraubngws‘fe su@oen;dqom sjarc]ﬂ pbrﬁrgemc acid;

ccurrin ar |
e E%eA™ BB UBaB A e IR i
tald (p[bdd:rt/atﬁfﬁ abetits hag am ethyyat priyeé p-giagpaseciasnd amm orgdants; such
at| h| biting the sease
as et cof P 2GR Ml eb Be o u o SR PR ko Rogity thei
disRiedifiof OandS &hé mm@aﬂd aborpiibe  pf eBenkctivav efgtadmnt owmn the
phar rraceutl cally, acce abI E]l]sal t., or Er odr ug, th re

gasfrgntes a] gy ab&tlmo‘fer AT FHEF PR 15F o By RS %%S% using

codvéﬁ%@ﬁ@ﬁﬁng%‘gexﬁ@ﬂﬂﬂﬁh&cedﬁ@é well l&ﬂ)vﬁxdﬂ&{b&m it is normall y
fornmul ated in accordance with oi_g harrm euti cal
[

[00BR6IC | o ARPOR M HREBILE B ReoRpDE DR B gpop s I

whichi e 3SRRC Ingrddfent BE nlifbeeRtth AR herslid Shiﬂér@v ol egkample, calcium

har maceuti cal conposition that conprises a co
cargfnatehéalpv@séhftsph%@/@ml@@m o ras 0B reskatc erEtiesaln mﬁlOH "B actve

ineRRREPE 3Bk & Wit &ratlf orRh Qs o BERBQS, 1:88idPelkRe @r olive oil.
[060327] Aqueous suspensions generally contain the active ingredient in finely
powdered form together with one or more suspending agenis, such as sodium

carboxymethylcellulose. methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
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herei nbefore in association with a pharmaceutically
acceptabl e diluent or carrier. [00323] To prepare the
phar maceuti cal conpositions according to one
enbodi nent of this invention, a therapeutically or
prophyl actically effective anount of a conmpound of the
present invention or a pharnmaceutically acceptable
poiﬁx&h)ﬂ-;pyﬁﬁiidbaé,@,mnm&tgamth 4ré gum geROY rdiayens%érowfeﬂmg AR@Yesuch as
ar. gether with an, ad t t agggt
le"‘lQIH’E‘ |%Ct°81163?s%{5’ﬁ1 958%’0\5& f ﬁ 3 ﬁ%ﬂ%}errg)gaeﬁw aral‘&)ll( acce f?ﬂag}liaén ple
polweﬂiy&he aeenrdli bg cbmﬂeﬁmtwm ntrodmatal ofp bhyleeec oyide c%uth long chain
P SR GV el e PaPER S Sp BnSipt s of
ethf/l@x'iéno&fde PHER afaaidl Ofstle defied fiokn a"dm ramﬁk r andi enheXGng such as

polg%@glgnegﬁ%ﬁtghgaggclpqic% P{;&qggxsatg 1§b%dltu§c ﬁet]:r;[\glar d 4 &eSwith partial

est@6dEN AR fFom $RAL dESand aRkithlamhpdrided, fanekanpit ptﬁlumlyéd:ne sorbitan
agents, isotonic and ab

sorption del ayi
moyomeie ﬁ@@ gcyiuegv@%ﬁqqungl@p%me}f 813?) EOHBE Qné/ %@etg%ﬁ%wz’atwes (such as

eth It oF @9&)1 p-BSbdz648  anBldictang (RGRNS Iscokbit @ki@nicoPring agents,
salts, "preservatives, solvents, dispers

ﬂawemg agen@omd/%g@eetﬁmﬁ a55E1E EFPHS SEFASCA e ARG A aSB%jlbaH}"%
[00'3§§t oni cblﬁ);ﬁil eﬁgo?’sbrﬁ%r Bd fopRudel ay ishgeRBRNNS actiledngtdiag in a

nts, sce | aneous material s such_as buff.er I n
ve@mle dl{swshlse preehis eiholivagih sesame e 8HCICANE PHPT P8 “ﬂ?‘é%aﬁl dsue

as %gﬁ} 4 a}Sara tz')l;)ar Th %ﬁ%@@ﬂkhﬁorﬁ%%’s& | Bfkain TH hicktmthgOfgehiURh as

agen armaceutically active

beeswbsttardqesafﬁmom\mtyl alcnhmbn Sivgetening agents, su@(%setb@se Splqyt ghove, and
ﬂawr{nﬁ en‘%sor@l\a(g Bt 8(9&?’[0 ?ﬁo@ R 4 gﬁala@&?en&af FrepARR QAP athedd! @mpositions

ent invention, its use in
malybe ptelsmﬁﬂguh& gldgompbsi antemdaahﬂlclp ﬂ%?ﬁaﬂ?rhtcla@ﬂs i s

wo;?gloe lftﬁ}gegsrlta% r;g{\azvggrrsreﬁ%tdaé%%ﬁ&t Lol NGF Sl %Hﬂh@n @RMin aqueous

conposi tions and
susfpézﬁ;ﬂ:aﬂ&;lﬂhe Rddidsn dﬁﬁrauat delaﬁg rcemtmn t[wz)ma ingredient together with a

MPoOSI tions of enti on
dlsgi}ppgkﬂr avetting gﬁeg sagaé:n¥ %ragené Xaa e ord ?I%b$ Q{cmatwes Suitable
dish@gRP 08 Swetiag digets Saﬁiﬂ tsu@;&p&ug e@ﬁntacwfe evenplifiedi by those already

suspensi ons enul i ons ersible p "
megp azgve S%«,qldlgtfgla SXCIEN(S §u§§ b f%eepetnm'gi g\é%?lglg a&? Folormg agents,
ma %R Prednt Cr €ams,  oi ntments, gel s, or aqueous or

0i |y sol utions or suspensi ons) for adm ni st Ts%tbmgr?thg%rm of

[0033RR at i He PhepRcewie osftions ¢ HedyengPy g ¢

oil@nlvhaGt 'eﬂul@ﬁh?sﬂle)m ?(fpﬁﬁseaziiimbﬁ lanEg’e&{blldml bych ais nlsv,a‘ il artaraghis oil,
(for exanple as_a finely di V|d d powde E’) r[ e these. Suitable
or panieprekeihsucicasi Tar evarpls Bivig pigfth 0. &% AHRETSE APIGPeFe

cnﬁ%gl?&gsaﬁgﬁs Rl YoeS R WkhiPlef RfurhIBL SRULMG USims such as gum acacla or
eous, " or |ntranuscular dosi ng

gugu@gg;g&rﬁomtuf%ly QR Eing pa@gheﬁlgys sued as é?‘é?rr%‘?aé‘ iecnhm an esters or
paﬁﬁmgﬁ tHé}nﬂz%d' RLANARY ic‘?cfs OB hexithd CanhPIide® NS Bxarff}:{bd’ sotbitan

or nore’ coloring, sweetening, flavo g h
m@md}{eap) anp) rcosdsnsadion peodagis Af the sapégg’@gl] estgif wg}b p@ylene ox1 e such as

poﬁg%%ﬁ St EAL ﬁﬁPl?og?e%fét Ak emEXEhPIENISo {RkaiRs k@B, flavoring

£Ton 1nc for exanple, Tnert diluents such
and prebaedtos egengsodi um car bonat e, cal ci um phosphat e or

[00331] Syrups and elixirs may be formulated with sweetening agents such as glycerol,

propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
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cal ci um carbonate, granul ating and di sintegrating
agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as
magnesi um stearate, stearic acid or talc;
preservative agents such as ethyl or propyl
p- hydroxybenzoate, and anti-oxidants, such as
pl@mwb|fbvﬁmg@nd/¢h¢ﬂ1@tngfaéﬂﬁuI ations nmay be uncoated or
etﬁj?%t ed qif h]ﬁ'bm]i&emgl' £ ﬁcﬂfﬂoﬁs lyShiB} @gr At ieneodndott hesterile
sequent sorption o the acti've ingredient within
injectrble grbwsOPN LS tsusnension, avkich grayt be iforpulnd peserding to known
ndin
profesia oS e BEAEFA0N R Ml pchBR S goPh i ueponding
agents, whieh dave bde0BREPnCorpwsi i tare fmctab}ea@rem@owywéso be a
stelal&lpvgtalglgrsmu dcf)n %agtgsgguesko%t ;&n %@E?& e aﬁalér?elal\s’}’h%c%%»tmq@ diluent or
solekink, lf@fbt{amf)lela scﬂumrphe 3-wadreiiom car bonate, cal ci um

sphatg or. kao or_as e I
0RRCR T e g TR e e e DAL T, v heredien
withial suBaltd nasinpaaimiéxcidnt whicus eblpba‘ta)fdmany tampemlturv%blmlllqmd at

the ég&g’lz é][lpﬁgtﬁe ou nwlﬁs‘]lp‘] folheg Fg;lt %?e) g@&gi‘g?tlg.% :: 38 e?%& s Suitable

exclpibilis BOQIQ For rmahﬁpls @smnﬂuagnag@mtsylc@mohs sodi um
carboxynethyl I'1ul ose. [ cellu

[00RAr oxy proBIs9 }11191]1%1 FUs @é eagﬁdf)]ll}}_ﬁl Fglgﬁlétaé‘d agyeous or oily

sol BRinY ¥} f¥benBivhd, @laly %@ﬁeeanygumbtama@za@hmaaﬁgia@wnvamd&m with
di spersi ng or wettl ng e ents suc e

a comsaehttPRisRLly raseraED iglg, oraﬂnr@qnéH%ng)gﬂna%ntwn@rprf)cgfl?rgs well

n@&l Ashdror exanpl e pol yoxet hyl ene stear at e) or
condensati on products of ethyl ene_ oxide

100833 n ;ﬂqnmqappr@ a1 adgHBisEatiop gy 1@%@@@%}3 n tLe Po’crlm of a finely
lehZ%Q tp@&’ﬁ&%@ﬁtm{ ng B%‘g@ég@ﬁ A0Rbe diheSLTIBASAN ) 30 LA &S less,

| ene oXid partial esters derived from
thef petvidps at@erlﬁsoremwnu ¢ithet eefivesinerdise! alons| GlodiechyiterRue or more
cangensat tap BLAdULE Sn@klation is then
phﬁﬂf%lgaﬁ 9& pers gécth g{ esters derived f?om fatty

com‘cmdmiyammméxm a@hpsahlrppdmwms forfespmplgahisl ¥ P610f @eF ipgrgdient
forsuos{a Qm haQ tur%) %911&3? %E\ﬂca JUlN e19§é§ f(?r:lﬁjlgﬁﬁéﬁcﬂln& ﬁﬁylm%{wﬁoagent

feserva i ves et hyl or
soqm1n>p130knog1yhg,tdr oxybenzoat e, anti-oxidants (such as

[9032@%?' g%@g{lgiibmcg +OLdy {lglst?g%ﬂt mhfafaﬁgrprﬂa?gbégl?%es form of a

Agen as sucrose, saccharine
cozﬁ)bntamp)lapteagmjad ae[r@s@Bﬁﬁ}mgailty dssmsmerﬂaq: @pﬁsvenmgreld@nt either as an

aer@%’g 8?15%‘%1’21(81 (Sb ¥1Y?C§U@ﬁp s‘,%zg %rl g 8}’1|1|d %1%1%4:? gp ¥ e{j%n%r gerg%é gxhvgellants

sudhl ds iatil® CRBHatdl h})dl@falhoﬂs ar hydrecabonsirhay( bauoked asl the aerosol
nSl

quid paraffin sus al so
devisib SomER R TR b gt « SHER A e R
[003%1?]31‘ fi eri’rfuzﬂ%ﬁ“gﬂlfoﬁﬂlsﬁmhgin Eofimﬁeﬂicﬁlﬁl sty Clgeet @5 QuichValsme 5 of
t hose set out kB apagye, . an av ent s nay
Compirberyis. BrRosaD e EOreornsil, SORFEE o Paich Bosd)
PeiANBPBIckd 806, wHIBYs BfccHlcagemvagoiid hiteinaddifeicare. of an
ant i - oxi dant such_as ascorbic acid

[00338]per si Breampbar 3 cglﬁao%daqmrégngemlfirhgqa@sf gppnbined with one or
moed BRANEHE RMpreducd APUCASAge form will necessarily vary depending upon the

subject treated, the severity of the disorder or condition, the rate of administration, the
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suspensi on by the addition of water generally contain
the active ingredient together with a dispersing or
wetting agent, suspending agent and one or nore
preservatives. Suitable dispersing or wetting agents
and suspending agents are exenplified by those al r eady

ment,i on above. Additignal excipients, such
dl%@%?lbﬁte \%5 compapgrang, gleaﬁ‘ﬁ?r‘?f’apd%f|ﬂi‘ngfﬁi‘f€HP§ Phywv aflggever, an

cREIRIBSHB s m[z@@ﬁagﬂ of EBSy: RN @@@&m [ ®Pthg ?ar@qﬁdp wargat ga‘l day,

the inventio also be inthe formo [ -1n-
orelaP ik o | Tl O to absvh d e Mgk dgw in sipglger divided deses- %ﬂnélh? Okg
hu@in OthisVioudd hm@&nt 36 At 8.091th 2,4505/d:3, PRSI atRld 0. O§ltt§3Qbout 1,0
as for exanple liquid paraffin or“a m xture of any o
g/daie drsonsyingtansics dogage lespls iy tb@gbwpglnﬁﬁ@f B@ aferrfmald range may be

mﬁ% #2R |a8¢qtu5t@t Whiid 1h36ThQF&a%sr §t1 af%%sc% d %?tﬁ&lt Rausing
acant h, nat ura I'y=occurri hatl
ang @ewfalsm@eong cheavided st tshibnlargan desss @ned‘lrsirdlvwb@lr mTOaieveral small
do?e?»t £k Sacﬁ’lﬁﬁ ¥&0n | P flcﬂntt t tfﬁe ds mpds, &?A Y %E) H)%ﬁes of
or exanpl e sor MoNoo eate CONdensat i

adpinidatios aod dmesaagzdlepzasetel ghapést %‘is IWI Ydluret rﬁyb’ér@mprehenswe

Méﬁé&rga? &?}%EtrﬁECorR% M?xféghet&%lﬁnﬁa of 8&1?0 1%9@%%”?%55}?&6}%653 1990,
e emul'sions nmay” a §6contai n sweet

wﬁMﬂsﬂﬁﬂé@ﬁuathmnag$Mﬂanbﬁ&&ﬁﬁ&k Syr ups and elixirs

be f
[oégﬁ%k e?ol '?ﬁe sze gﬁle edﬁ%e %T grgFeu%g Sk %ﬁo?lgﬁaca&gwg?stc%ﬁéa cormpound of
thes pesas emwﬁndn ol adtu&mll;c aatyaadaoaiutgewlﬂcee Riture &l severity of the

coRUETrl hazcetor S s RuEr prne SR s R ot aooraing

to fvell mawﬁn;auﬁip&rslofﬁhedlbmgs ect abl e aqueous or oily
ensi on, whic he fqornmul at ed accordin
l“@?@ﬁedur 1 QUPHY REis e ey @weiﬁlﬁ%ﬁwmﬁ?@aﬁon with other
dnbls SRE fiSdr e sOkscdVE! THeNGaBRRANLS dABM: SUER Qﬂﬁélﬂ@oul@gﬁﬂéfﬁ ,from the
whi.ch g%{le been nenti oned above. A sterile injectab
t

inlgEaPAtdh nitfh dfceEene mey igyQlys: |ia adfifige tathe C%%P%‘P%ﬁf the

m\ﬁéﬁtioilu SHeBSERA éuBgc@y &Qﬁdiﬁ)%iaﬁy I%i51 El%ﬂio@r[e?d ltyy SREE @l&hﬁnﬁ{e@apy may
| uent or solvent, for exanple a solution in

mluds OptIPHAYEChihe f?Iersarpﬁsﬁ PRIGRYROL B3R at i ons may
[0d3g1Pr eD%)%tzPﬁéhﬁMﬁv%atLﬁ&ap?a%d &ﬁgé ﬁﬁrc%gﬂbﬁﬁﬁons%érgbfaas used in

swtale nonlrrltatlng excl p1 en Is solid
megicali mgplpsy. éhﬁb?sa’tlbﬂ%@g lBgenty Gf@mmmaie, cmni@ms e&lmlatm» ca1b0p1atm

cy&l@ﬂﬁegﬂ'h@ﬁl gﬁg::ﬁ"ﬁ@hﬁdh ‘?Iﬁc@gkﬁfa'ﬁ PR Landoleif nhﬁlfﬁl@%ﬁn rﬁ&oiamide

rele ui tab ex0|p|ents I
an(éxmtfpsoenea@ocml rbgitabcélrfeSarﬁfsbr p@*a}mlhylgenetaginy,ccﬂngfolates such as

ﬂugngﬁfi%l]dm-g.@pl' 1&3'5 1fl dJIﬁ’Acﬂt 'a%]stegzﬁﬂ ra?tﬁle%ae a%thotrexate cytosine
agueous soluti

arabinsiga nlsydmwpremayr, gen @f ahd yrefﬁeredb&narmdaobscs fdeﬂcmgechtn Hgropean
p | rggg qﬁ ent l.onal [ "

B0 BBl QLSRR RGNS PREG Rt
ylnpa’ckqxt)erunWwamhb 2-Krowl)-Lghtaneic acid); antitumor antibiotics (for example,
anthracyclines like adriamyecin, bleomyein, doxorubicin, daunomyein, epirubicin, idarubicin,
mitomyein-C, dactinomycin and mithramycin); antimitotic agents (for example, vinca
alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and
taxotere and polokinase inhibitors); and topoisomerase inhibitors (for example

epipodophyllotoxins like eptoposide and teniposide, amsacrine, topotecan and campothecin);
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1003351 Conpositions for adm ni stration by
insufflation my be in the formof a finely divided
powder containing particles of average di aneter of,
for exanple, 30 mor nmuch |ess, the powder itself
conprising either active i ngredi ent al one or diluted
W@%@E one r nor e SIO|O |caII¥ accept abl e carrlers
cf’gg*ﬁamﬂ?e V\%‘%l? $oratt %gegepﬁ atiPiorFXpgplg:n dinoxiten,

to&ﬁzﬁl‘é@m I1eﬂ6bhfe)ﬁe rd@&l@klﬂﬁ@ ahdﬂ iRoLERRY | Btr Htréﬂeﬁtbf‘ Bowid R:@ulators (for
0 50 active ingredient for use Wt

exgmp Bgveptirﬁipgngran&@ﬁrqggns &ar sxanapis, sbippdwpmidgy flutamide, n11utam1de,

nsebid atdap A CheTIWY 20601 -
cykioo:% 361 Conpositions fo\r,\@ad%ﬁlglg’s 4?%%?%@55%@%%%{@%&0” 2

meihy)-3pEriflporomethyprapignangidel).o Ay ER i a;mpmptﬁ ees @HR%@ cigonists (for
ex@tﬁ%f@séblserélfrf P&t 911&511%&@1 eplB%@tO 2 e(f{a? BW 6ol %fetate)

her as an aer osol cont 1 Nni SO|
arqgpatase duhibjtogs oer e@enpimwqudnaletrami@szgrazplp @pélekfamswe) and

inffbiflls ASRhAhdst SuchlalBhdAAhed hydrocarbons or

rocarbons may be used arid the aerosol device is
[0@dBl eni efit)l gnt!anvain:geatente (os pemste, ac-fretlanael fahidsntrhibitors and

I N T N T

aciSam rebgnsfuuaioMed haibbéiks t@liﬁlﬁhlﬁﬁé(sy) (Corwi n Hansch;
90,

' . of. Edi t 19
OGP o P oA peoBd Ra Grbth et anbodics, growth
famfrﬁfeﬁm entitolia3 a&lefﬁh@le@Eﬂétﬂﬁh-eﬂfBQGar@i@&ﬂ%zoﬂpﬁéﬁmﬁlfzaH [HeSoeptin™!,

nve i s .conbi ed with one or
the E{}Eﬁt agmg 5%%*&@81@% A gihe absHjY s ioRficppximab  [Brbitux

02[352]9),6_&18 any kowiR b tod 0P BRI G P e tBCantiBsREsClcidsE LB 8fm et al.
of the disorder or condition, the rate of

gﬁ]severlt
CrifiihiRevsws 3t Parplosmdeemsilenys gSi volor b 1128 seehniabibiters include

tyr@dieh kzhesedhﬁl@ft@fh i(eR REmpBeinRILASS! dfohbYpRBYS %hﬂﬂlfu fact for famlly
However effectlve dosage is in tﬁe range o

EYTesigs0 1 tgsméi?éut 198hny per kgl\b@dyimeﬂgfhlprombwyt)&ymeihoxy6(3-
moﬂﬁx@hﬁépﬁ%o)(ﬁ@ﬁ%hﬁ 4050/ dedidio) %PZE%SB’%B @ﬁﬂﬁ}ﬁhcn‘yﬁ -6,7-

single or vi ded doses. For a 70
biS(@oIaFtaowmbemq%a@b@ﬁtan@neoKeti@tlrab 453@;‘76&3/ aqglr ef-ardinido-N-(3-

chI%Wﬂu&oﬁén 19735 %‘fphﬂ]}hgoplrcgf gf}\i}méﬂ)hﬁ g;%% h@ S g(‘falg ¢ ﬁ)%s erbB2

osage evel s below t resa
tyrosifiedenasmiphibitors speheastlératiniadobibiere of t&hlhbwt@cmecgrm fme”smﬂy,

mhg)trl]tbfs of ?%[eg?f gﬁ@ﬁ% ?H%FOQI% ?E[QP(!;’O?’ gﬁlllyv\@l{cﬁo%t hmzﬁ lghlbﬂOI'S of

prOV|de
Serig ﬁéeonalee kfnasest (fdi wixamplei RtsiRsfe vignalings hrlititorsd (ssces aﬁ ofarnesyl

oL AL 0 LRHONGH 8 L o0 AIADEL o1 g, v

througlyiME and/ee A@Tahh&es 26hiBtdrn oMbk lepat&eytaf gr@@ﬂi})ﬂaﬁbﬁfaﬁﬁhw c-kit

inhgﬁ?’l[ gi}ﬂl? %ma il H)S‘T’t%rs (I(; ér w gr&{%g@nqb@growﬂ%\%aw ll(lgase inhibitors;

aurgpddindse datlibiyors r@fborenmmats exzIbErse] RHbYo3seS wixessoe MINEI339R 763,

' S her a c or pr.ophylactic
MP éﬁﬁ d‘gﬂé@?’ S’ff"“gﬁgéf@og%g%?s a?fﬁ gir’% eie@ﬁtd%%%wbiwr? puch as
CDHatand/ad CHK ¥ &thybimegor ding to the nature and severity of
[00%4“5‘? (v) antiangiogenic agents such as those which inhibit the effects of vascular

endothelial growth factor (for example, the anti-vascular endothelial cell growth factor

antibody bevacizumab [Avastin™], and VEGF receptor tyrosine kinase inhibitors such as 4-
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conditions, the age and sex of the aninmal or patient
and the route of adm nistration, according to well
known principles of nedicine. [00340] The conpounds of
this invention may be used alone in conbination with
ot her drugs and therapies used in the treatnent of

ea st at. woul d benefit fromthe
BT e B ke Gt e Hgirer iy -Trebpulguinasoline

(Z@asdm, Bammple 2twichi€ WP OUBLS 1Rl thRord- :El}h%ﬂbh%i S-yloxy)-6-methoxy-
r adi_ot her apy erapy.

7 B e S e AR T Briae T SOt e D/47212),

vafawniw(iﬂmwﬂw@8]3@9859%1@@[)1‘1@%5%1 Qi%m\ﬁﬁ) éii%%ﬁl])] oc‘nll;)ounds

@gtlp olléeratlve/antl-neopla
sd Freosehdp fiF T Pabligagerd Now. W@omé%ﬂS%nW(ﬂ OG0035, WO

97&8% aid WCK%/@MS@}]MQ&%H%%ME Har @B he1 SoHclxms for example

. oxaliplatin, carboplati cyc am

lingipideq iehibiioes. oh dntegrin ethibbrfawb@xclwmwuﬂhmmrﬂox 2 mhlbltom and

ankiBARES am de and nitrosoureas); anti-netabolites (for
exanpl'e, gentitabine, antifolates such as

[0346lor o py(l"l) nyadéuiersdanagiag Saebittl efichugsaCombtgiatie Q@f &Hd, compounds

t hot bi
cistBegd bl BE2C pullBhig) NBEE W, S8R B P BRI nivOaisei g wo
01/@2&5’& E@b@B/D#SEwndp?é@m)z/o?mtBent Application No. 239362

0G5 TRL) 3pigrs ptpoiss ot ol dheoebisdzen dieceed o the targets
listyd atetvbiytich aNISTRLRYA, aind 1@} a2aki@pey! ) - L- gl utani ¢ aci d) ;

itu ntibiotics (for example, anthracyclipes
[ooﬁr‘ﬁhe aggfléi?arﬁﬂe helﬁpsémeqches H‘é&‘émakfp%?wmpéﬁaﬁxfdﬁi/& gpproaches
to Ieﬁacrewbt-z@adﬂ gerlesl Qicilk §boant g¥B bPMAGLMHRC ARG BI]@@M c@ﬁhﬁn&ene—

dirdll n%m n% antimtotic agents (for exa vinca

Al ﬁéa‘f%‘f & HrpRpiay ha@pY)staprrechoy swph as tthase, Usmgn@fé@medcamdlase,

thyMcll”ﬂﬁH Bihideng Ab&idAK ﬁin@?edhétgs@ ndtRd aRD Dol AXQL £ ﬁf&%&g patient
I o%« nasehl nhi bitors); and topoil sonerdase 1 nhib

o "*?‘f“fs? Ohempiberap e rﬁ@e@aﬁw $ugk asdnndi-drikesispheppsd terapnd

(0084 POSiHE intBM®EEChae, topotecan and canpothecin); 54
%g 342] (1i) cytostatic agents such as antiestrogens

(00350 r ex M’Pﬁﬁfﬂi@lf’faélﬂoa chegrieghidimn for axamplei efxen@o and in-vivo

appfia@lle@ % fiRAGsAMmd 1,240 Br%{lﬁﬁ)e%wa%%t t&% n%ergl% stlh 94 tlanspc@tlon with

reqgul ators (for exa

cytokines sidras datadewkino?, intruaviinet Oltgrmailcmy&mEtEophﬁdectcﬂcﬁﬂbeﬁmulatmg
factl(?ﬂ4 |afa§r@zf5hgseto c%e%%?{eoi( ‘EEIPEI% t a5 eg%;ﬁ% u%?gﬁ%ﬁfsg&d ynmune cells

ano- o- uor opne
(B{fﬂ G@Ltlapﬁﬁeq}tf:cll d@ldumetdhly,l a})pllb@@ieoﬁ:ﬁmg tytcleno-transfdled tumor cell

line@ onl for exanple, goserelin,

e gﬁ%gﬁgk%?g%%g#ﬁ 311 E?ﬂ’%gest ogens (for exanple,

[9035«31; estr 6¢0hac@ncane)rpatmamto rmy dgeadhidvedi By0 rv@r ( $f0fhe smuitaneous,
e and

t t |
e LT DN L -

products agtgoy dibe t{dﬂi}ﬁdﬁﬂs 6f ithiy javdntioh NYASHOhe 28RA Sinkd Qescribed
i nhi bitors and

oo R 3 15, B0 AR Dge el 0R in epchfe ranee

[003552hi bi tAccordifig tar ki Rp&e oNh@SﬁUeHQ&f‘ﬁmre@@tﬁrmcgra pharmaceutical
JL§G8ptL or. function or, anti bodies to Heparanase

pto comprising a compound of the present invention as defined herein and an additional

anti-tumor agent as defined hereinbefore for the conjoint treatment of cancer.

[00353) Although the compounds of the present invention are primarily of value as
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[00344] (iv) inhibitors of growmh factor function Iike
grom h factor antibodies, growh factor receptor

anti bodi es (for exanple, the anti-erbB2 anti body
trastunuzab [HerceptinTM the anti-EG-R anti body

pani t umumab and the anti-erbBl anti body cet uxi mab

L o PP R BP0 ST s o s e

wienéter dalis Req/ul&WStol TERIC GheO Bt drRITBIRKOOY TR OQRy are useful as

. such inhibitors include tyfosin
Phﬁﬁf??ﬁggglﬁﬁﬁ ﬁ&g‘i‘ré? or (ysg rin dhea AgyelopmpniHif ievo biglogfeal tyets and in the

%ﬁ@hﬂﬁhﬁﬁbMﬁmgﬂﬂ idhPadeffs, fam |y tyrosine kinases such
G(ﬁ% chl oro- 4-f |l uor ophenyl ) - 7- net hoxy- 6- ( 3-
[ Fﬂﬁol i DB e aiip) cgmpaends| of theprasehinievengioh whiak bre encompassed

by ADABRR) inyditibA n?ctlJEéant Qt'fkeﬁc}flh}méﬂzo the comF%urnId of the kc):xamples and

bi s(2 nmet hoxyet hox ?qw nazol 1 n am ne
thegisphapmaneutiGally Groerptapleansidor Nage addition salts or prodlugs thereof, The

ex&ﬂbl@i Redntkd H(QBQQF@B gxéied é@ﬁ% BE&? !:111{1}0 b%ﬁ X%l s lf'ﬂf?eairzwentlon,

-am ne I OSlI ne
anql ﬁﬁ in@ﬁ mf@n@dé{umna@ Scwaafltlm spgscnﬁaahmbarttm laiofs it m way.

[od3epat Ocﬁhg LD V\% g ap}é]ﬁnﬁory Pfaﬁq Fx&c&:ﬁi@%& gggrences including

platel e erive
Patﬁlﬁfﬁtarerm@rpqmm b@rtmlbs rgférencer i ne/ t hr eoni ne Ki nases (for

mpl e f nal n i_nhi bi.tors su rnesy .

00R8ETD: € RSB srdloffeat BP g lebhond R oRiH amgashye. or "t

comamgg) 0@deyials usefuldot the sreamenalf thesdi@RRts digeribked &’&H@ ks WE¥Kded. In
i nhibitars of the hepatocyte

T,.ki npases
onea@xqé\é)ttm? %he ' 383 aﬁ!ianseS AL Rentamer gomprising & cmoumi PAdhe present
inVﬁrlth)lnbr ) ﬁ]rslulta;th{ﬁﬂhbﬁeﬁ pTIQrkn(mélf(}Sd!éol d&m&ahﬁﬁ% EltS@‘M Ba%ﬁéétlgieh on or
assgélfﬂgds éthi%ﬁ%%gasip%r o q‘pqylggggggsért&_lk@%@%os %Sr) instructions
cust\zﬁ%ﬁ@ iMPOE2d, inVXokdRreDpAXSE458) t@?&%eﬁﬁé%l?r@dﬂ%?etﬁﬁe%ntain

P flse 1:l' nhlhbl%lgrs such as . CDK2 and
in O“ﬁ‘ﬁ FOHS e Besatons Freamosagngroeiirationg epntgingisghonssand/or

walhhl(gs eondhintly the b sut:lh ehefipb @it ﬁocﬁfctsve}ﬁ&%lﬁ containers include, for
F%Q}ﬁl ial growth factor (for exanple

exaﬁ*ﬁ %m% SEvRESE:ister IPagkelefc. gFeanpantaings trogy beafrinbd dym a

variDgUAGH a2 AR HFYARSS BT astnﬂ nﬂle\é%n&%?&t LEortpbufS b e present

ki.nase | nhibitors suc

i“"“(“&%? DU QIR e whlﬁb}&eé&hté@ﬁwwmg the nmdmwnpmpienaymave

a std\:/r%e gclcﬁssﬁhr(@f)é){%lé‘ AR cdrttr rlad B thitra X RTP Eﬁut?onvgatg ok B vial
having (azﬁiqppﬁrdﬂ%fc@blﬁehmhmd@m@ injdctisty heeblepreThokapel or package insert

mayﬂn&@a’c@ﬁ{af fAi}% '::(\Slirmh?% }txoﬁmﬁ%g?%%%%gqﬁzgogkﬂ fon ot &)AZI%(%%TW% S cancer.
In WSB?@B%@lG detg! SUpacltSngegu hididates that YO OMpEARHLE)the present

mveﬁgcgg)@{"'/%d% ﬁ%g%(g%?l%‘fhpg%e ?g gc! % gatlgar; /dgs%gg)%bllgltﬁ %ondmon

medgpgydibyIgHK. érn@lclchtmpdm nats] d)lhabka\g/a inerbyiap ird@snateTRE MR WaBEE to be
' o app) mde rs of .in rin.avl33

Ieat%uncg:tcﬁ%n | {© orl;lcdle% 5%%.18?%?%%2’ Ig such as a
hypmghf@atiae ﬁmy)rdef %Mﬁlﬁalﬁama)ory/ asgttloar T@@Wl BYpRMLI iisert may
also %H&‘ipat@ﬁma nbro%tlp%‘g’l 13}1 Ich ﬁg' u?e% 10 tregp otlI!xer disorders. Alternatively, or
additionally, the article of manufacture may further comprise a second container comprising a

pharmaceutically-acceptable buffer, such as bacteriostatic water for injection (BWFI),
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di scl osed in PCT Publication Nos. WD 99/02166, WO
0/ 40529, WD 00/41669, WO 01/92224, WO 02/04434, and
WO 02/08213; [00347] (vii) antisense therapies (for
exanpl e, those which are directed to the targets
i sted above such as ISIS 2503, and anti-ras

(viii) gene therapy approaches,

an i sen ; 003 8]
3“13%3% ﬁ?ﬂ?a 1“1?x§fﬁ5Fre9 wolivTvnd sleprosaedlistion. t b maypiughes include
othtb endahls MHﬂﬂe FdfNa ASmABRIA 3Rk uR? %taﬁﬁpoﬂ?efngl%ﬁﬁlg B utters,

gene- directed enzyme pro-
d‘ﬁﬂ&?% %E%E ing8§ch as those using cytosine
[06B3aM nasBecordify 1 SoRr %m@@&ﬁleﬁﬂ' a% %1 g&ﬁﬁise e(é? a first container

i troreductase enzyne and appr dac to 1'ncr
ng“a caRpound of dheapigwent mverionotr rﬂefoapljdawm thadmfoctdnamqb ytherein; and

opﬁbifé'ﬂy a%) ri”&etcbnéj E&ﬁmé&s{wﬁg%%&() ?%ﬁa&nggeu E;M fomlugouon Lontained

(i.x) interferon )
theyein Wagstin ghe seppayd uﬁﬁm@ccﬂwpal dramiiton epmpriseo a aenind perupormd with

BOPEARSHN10 Sk GSSER IS, IRIEBOTT Sl Pl ue

tunor cel
artigle qfppanpibelufe ma)Qfm'thentcembesala th:rdl c@tainer comprising a pharmaceutically-

I tlnu at i a
i AR Rt Ss eL p e  TE
salingi Ripeersapditont ed dentone S(ﬁ&ild}rs Ist@h fasher include other materials
deiMbIQ kﬂ'ognea 01%91“(:% agg den Idthlégi‘I, (J:n%}qdl[pgso o o% he%g}g%l@g? lters,

cyt okl ne- P anstett
nﬁd@ﬁﬁgdamﬁmxsdlotyplc antlbodles [ 00351] Such conj oi nt

atneq%F@% hleve ‘% of the sinultaneous,

E’3uent i‘al “or™ %ﬁ%ma%%?u ’6“&"“3 {94hs aminisiapiign of a compound

of tho Ippasete At@nidn <b1f efieRtion SR SAMHAREAOMe s@cfo@ltgi Eﬁérﬁlaceutical
in dose

forSIR %¥ ghe co o%pg of this invention wth

range de¥cFihed M ?é(?trf’B@PHFeé ZFfenRoRe ot thepresent invention or a

foupbﬂamsmmembf ik dt)fo@ﬁﬂdti\éﬁ“)aa@l@né se\%ﬁcﬁbl{énhéc%ut?o‘ap 'Eﬁ%ﬁﬁl‘lugxpstﬁe kit
ﬁ@@r 8% gegtAc%prdlng to this aspect of

may R OB BHE e ims 1By paelangoh anaentielariserrate pidistietion of

the Ciesipiid Bt pRareRORAALoRbod s @Jz?ﬁa%@ﬁt ih H%ﬁ%ér@cﬂ” as

00 ﬁlned herejn and an additional™ anti-tunor agent as
1 i ned thanehes rerhodisnangrthe (e ersnjudiabie forr @atdvbmrycﬁf solid oral

formaBE %feon{pgglﬁﬁg} t}él bl@%‘ﬁg hnvteﬁf?o %H@'PW%? 1t Q sﬁ’lrf Sbeu% a kit
entlon are Erlmﬂrl ue as

preé&@éhrtigc Y58 2 gusber et wait ﬁ@gégﬁo&@h kahcamh@uctel arwidﬂmhvmg the dosages

oriefRA Jn tht BRYr @tﬁelﬁh&ﬂdé&%ﬁ%1 e)é?ﬁﬁﬁ%\fs ch atklt iTa r‘lﬁg er %” Blister

inhibit the effects of ar e
paclsh afenelb | I@QWE ain B apaghagi frotustys end ranet rédede vetd p?dii’e Phckaging

h I n the rch f
P aﬁfag?tﬁngélg{ ggcfac qgrérésnfr{d%m%goggxﬂmﬁeaﬁl T lg{)}ag%d ore example in
the G196 Do fetietseoties entkingive viihanalewlvir i ear ®@signating the days

R B bl L ES TR e D Bl o5 and
[0036Pki r p]ma}eﬁammlharmaluoﬁlmmapﬁ@hh €hodlflt Eor@frisBaAs ®ompound of the
presé&ﬁi ‘ji'la%nﬂgn %?l t?on% 1860 % e%% an ear ge%];nd Hérapcutm agent, the kit may
comprise a container for containing the separate components such as a divided bottle or a
divided foil packet, however, the separate compositions may also be contained within a
single, undivided container. Typically, the kit comprises directions for the administration of

the separate components. The kit form is particularly advantageous when the separate
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exanpl es presented below are intended to illustrate
particul ar enbodi nents of the invention, and are not
intended to limt the scope of the specification or
the clains in any way. [00355] The disclosures in this
application of all articles and references, including

co?%%l?é?l‘i aﬁesl efer n%%gd’nﬁ Eg{‘ Fehavg?%ge fer nceﬁl cg%%r]gllteral),

arﬂudlmhatctadrae diftarent &ﬂshge, 1ntemnt &l \mhdhgztztaMremﬂ thd imdivédebidomponents
t he sor.ders descri bed above is

nt,of the
Ofthe \gmggla%wq1|§]des&rﬁ<ib%[_pﬁgbqswngg PRYNERRi t conprises a
contalner conpri si ng aHﬁﬂﬂg&ﬂﬁde@ t he present

j ntio a fornul atiqgn r eof . | t al so
O0RIE T o T pliine 8?5‘%%9}5@8? (earseugn el ecis Sbioe SpBgponds of
thewpredent iReentionNi S BENinhilik@s t er m " package insert” is used

to refer to instructions_ customarily included in

conmerci al packages of tH&pEpEic products, that

contain infornati QAERIHIME Jq@sa&% t g i ons, usage,

dosage, adm nistration, contraindications and/or
(0362 hi ngs Thevbisibneiibe sorapauads ofithespressnt Inesnsipremiey & determined by
th@fdﬂ@%ﬁfgﬁ)roc%%&am RrfRRE §HIEfaggdd] %dé%twéclyo Ectw@)i@mél 1862-393) is

bottles, vials, syringes, blisteér
expigHEh i Er CoRgPhEroRDY ittt by Homeahore weﬁmdmm pladls Science

1954605 %6@‘7@5 e ractWﬂ?%fMEKﬁﬁ%s%Qs@ﬁ @ﬂ/ D&eLsuf 9# s 1§corpo1at1on of y-

conpound e present Tnvention of a
P -presgafe, fro ry{?fP ATP e}hfoé@ttd:rmelai bifs fap@d tHRIR, tvhﬁch is expressed in E.

o BB B S B SRR bt i

oubm@MelﬁpMyiﬂbpyléiﬁ\ﬁldﬁ@ Thé InGFRE6LN Biieime ¢ 8l @)mbnﬁ)rises of 25 mM
The | abel or packag

pg&ern1c I njection _needle).
Hopo BT 4 AN MECbad &N Rl oo Oomhgis o Q1194 Nohripsehasis, 5 m
DT, 8at REER D @n&@r}lﬂi ERRQ %ﬁhl&lrfb?é &€ susgé&ﬁfad AP %éd all !rJ&ctlons

one enbod |msnt 0] e 1nserts I'ndi cat
incfysiiie ?Qﬁl@olécﬂﬁ?)@eﬁ@m@fi Ettrﬁeﬂp?fle@émntratuqmv@fni%olah@o aReactlons are

mnfrlregé fﬁ{e' i &Io'ilxe&eﬂf Mg ﬁ%&@e@w& ty?ﬁﬁ}ggg/vfe 1Z%§§%W%Bated at

condi tion
ambiab@bmwatplad‘ma@ﬁemnnger Eqmzhyolumd pLHLeTChAS addaé tcpadsp thnteaction

and gregﬁlttait% Lh%%ejl igs. eléx%glﬁit%@/({j@%gﬁ agc!sts ai:»%g oth gFEs %‘ 8e1 B filterplates,

andﬁwggSMb@ledfPﬁFPaWasheﬁ ofif smngleﬁ’ﬁmtecm@ﬁﬂﬂaﬁi‘mitw YPlates are allowed
condi t r c

to SR8 e andiPE o0 BERsH St ePARE B RER, alBPlersop B wing

PadktfdelfopGosor der s. Alternatlvely or additionally, the

article of manufacture %@L Eger conprise a second
cont ai ner conprising a n@ utical l'y-acceptabl e

buf fer, suchCamldaRKE!/D Paéphbiglanet ﬁ§sa§ QES’[ i Q! eCt i on

buf f ered sal
lﬂﬂéé\ﬁ i ot ha@&é]@gf&p F@@gwgéwg{tgﬁosﬁ%? Lgfgwr@% @fﬁé‘? vtioteay be

det@iheid BRLGEI RIS Slnf abﬂr@ cfeiﬂam 6as§a9mT%ﬁﬂbﬁﬂ naBel YASAT ERK1/2
point, inclu 3}ot er fers, diluents,

PhOFPl?OFgP%On Had d%‘eé%mmaﬁ ¥s quuhag@g cqllg 0Bty |compewtdd ferg 1t bour and
quaﬂﬂ@/ﬁﬂ'g&ﬁe ﬂﬁ@é&@érﬁ%ﬁkl( sBanfil $n ﬁf@:}d 081@5%5 8B alidhg & fobdi 8k sa%nai

tainer with a CO[TpOUﬂ resent I nventi on

[00é64f]or nu Mgk ﬁﬂ@e%@ﬁpd%oﬁt’ldméﬁﬂw wetg; okgiged from ATCC and
grown in RPMI-1640 supplemented 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 compounds were
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optionally (b) a second container with a second
phar maceutical fornulation contained therein, wherein
t he second pharnmaceutical formulation conprises a
second conmpound with anti-hyperproliferative or
anti-inflannatory activity. Alternatively, or
thegél :ag g%galtchp(gegg@&ﬁ g "%:lé?eMang‘ffE%I ﬁléglrucr;e Is Wereywasfljer %‘EPBS
an® RRERCEL it6dlaldéhyddGE PRE B! €5 BiduteRl , Thsdiedd BBowed by washing in
bacteriostatic water for injecti

PBSAISp Ak B end germacabiligas q’?lllq%‘éngOgofpal {5 grinygfrg Cells were

bRk ss%? H«!)Eklﬁ@buffetl ORWibRRhcds Pk HidasPt RGkr, Antibodies to
materi a desirab roma comercial and user

ph@[pbqrmkg@mﬁRK 1AdCely S@almg#@,‘i 04 @?@@@lgnal}ﬁnﬁlj@ﬁlt]g}{K 12 (Santa Cruz
81{’:&4}&1@6@ #scrﬁepéﬂ%ﬁc&m?%@ ¥ddeB %ﬁw ckl@soﬁl'éaﬂlcuﬁhgd Kdr tat I¥BY 1 hour.

ections for the adm nistration of
Afgr O@Iﬁlpuﬁj mith RBS/HR% Pries¥n00, theestls owreoincebatedr with Apprstpently-

lab%ﬂg E@r]%actiaﬁ’% Qntlb'c_z&epggﬁeaﬂfurabtb;}?gé QRBEQSO@ h@STRGS Wid éiﬁjt anti-mouse

t co npri ses
Ig(&«a\nm Gihebr 680 tl\lﬁ@equiaegmbm)ufmmddmnn@ thowgr. Gely Wﬁlleéhqnd’rﬁshed and

anai%z%d e;‘&Qr ﬂL( rescer}%g fa{ Qotma%lén%% %%@dfhgo%ﬁagﬂﬁﬁmd Imaging System

arnaceutica ornulati o
(LB:@@;&ereledws)e cittiosphsrylavyd BRI sighaitiat aorenlized i dpl @ﬁlKl sagnal.
or separate adn1n|strat|gn oﬁ C;he first and second
phar maceut i cal conpositi Ghe k6 a patient in need
t her eof . [00359] Infgﬂmmhémhéﬂhpé$£@nt the kits are

[00§g$ﬂpgglnd %?t }f}'?ag';lécle%qeu%%/% H{%qg% of gﬁ%ouncflqor asblineatsm%d using a
mod&RE Udheise- ﬂsSl{thetaodil tCrypaihier ableychl behprdesd veasneondienedofising a

unit dosages. Su ki t nclu e a_car n
polgiging B Srmsnpe o rRPis X0 EP ek Ervardis feRcR Y ety 0.5
mg"oE @ IRpEuef wﬁélﬁblgh’edkﬂnfo 4 $ia@ 1o bt usdde ke ke stBhdasl a:b‘lutlons

packs are well known in the p_gﬁggjng ggustr¥ aag
APRFogtERdfell deme oias ke wlﬁé ntp g fog us kg, one
ijgﬁgﬁmlﬁfmd§$$&ﬁd a menory aid can be provided, for

exanple in the form of nunbers letters r her .
[00386 i ngstasreah eapeascE<entay 0 P rilerof aqpRous ahf%tl" @é fﬁ#epotassm
phs’s%}{&e) at el G ddRAN ARl B WMF & i1} cohip6ihdt 'QEorC#PISﬁQ,G{ﬁI N HCl

can Pbe adm nistered. [00360] I'n certain other

wagErgldi b BRPOGeRceRipption dmi for W%‘é@s Hut bpdthd Bgeh aqueous
unkd6m @Js%ﬁ&ﬁéwﬁ@d’ &iislo moa{t r@%nfl @({q , ekl 98 14NRF80k MBE Requate

second therapeutic agént my conprise a
timgofpt anqnvénblaltlon chfiraiwiling, thve fisd pelf &tfeeaé]@ﬁﬁbﬁén‘v%ﬁ iggked and

11%(1 ﬁhl&hsdwggts&bs ugﬁlgﬂemg{'éﬁ' a‘iiﬁ‘fliit&%h nt(pﬁﬁt@tvaals for analysis.

I'ons may a
{003671]t al ne@I stuick rsolmtlw we§ n@pmpd derciach dedpawd tbai digselving 0.5 mg of

com ﬁqn y %arl]%ollﬁ#n% ?qnﬁt'iﬁ&ﬁa ifo?%t §t&1ﬂ &5&%1&5% Cf(f 500 pg/mlL.

iR 00 Arate conp

Thé amaklssiupam twiag uheaxrdeylalésd\iamchgce@mstevmedlbta‘men s;@pf&rfaftre 5 to 250
ggéconponents are preferably adm nistered in different

HE age forms (e.g., oral and parenteral), are

(0028 Ni stwnqﬂcsainddtahﬁﬁﬁsewmedmmgmtalmhmaiymﬁ by 18 UWhelfor each of

titration of l.ndi vi dua one
BTl SROPah VB e ST BEGHop A st Brapfet of e
standards, two different volumes were injected in singlicate. Samples y1e1d1ng peaks outside

of the calibration range were serially diluted and reanalyzed.
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Bi ol ogi cal Assays [00361] The foll owi ng assays can be
used to neasure the effects of the conpounds of the
present invention as MEK inhibitors. Exanple A MEK
Enzyne Assay (test | a) [00362] The activity of the
conmpounds of the present invention nmay be determ ned

Bl 1 R PCIBP SRS, (DELELIS, Byt hASE s

SyEternc OV ite:anck fr At@iisy URLQBEepatdtiots BystGamiaat) @adlned with a 2996

m O s i SRS RS e spdon o
thé mmbﬁparaatactmﬁe@hsxng a mmﬂam doluMR §5-033556 MEE 30,@&1 Qarticle
Hi s tag ged ERK2, which is expressed in

S‘Z(’?ofgt%}‘a%t‘?@ B EPY ¥ICEeR Bifh graﬁwrﬂop@ws e Rt plmaesma gaqueous,
0. (m/e ﬁmoafbutﬁ/ﬁ&éd (ﬁMA)aS %ai)!oﬁr@)y@ QlEéﬂo%dand ®fo.01% HFBA and 1%

. V\? ropy ene &ate i ncubation m xture
lsqpi%’@ Eif(’l'to(l) #bilqe@@gr%} Dy tokal ﬂl”le‘gb’@& ingJpqligg ze-equiibpayion time, for a
sitBCirdsctian NiMs (8 n’ﬁhﬁﬁ@ser Qirﬁg%s 9&?&@3&3 17\%93 Measured RX momtonng the

Na- or t hovanadat e, and 1
abjibAngs #F28 naraad g@@ pendballinig Ommtloaﬁm nmst commpaantds grm §us system

was Hpbidi pgmgontrol s are performed at a final
concentration of 1% DVMSO. Reactions are initiated by

[04378] addi ©r othe gfoquidy Mys@mR, ChiotdatoQraBhiCi separBii: Afrﬁiﬁmnalgte was
[ t tr, I 45 nui e
w20 SR S BT, AETRERA G ot FLBLhR e

Waterd) pr ewijpiction evithhgagierst @hdisonsPrsed ploba& @blaspy At &uqma)us 0.1%

e PRS0 AT EIP T B BL TP L61 T3, e

acdtenityiést dihe td?aiiaurESma,raecladihg)marﬁuﬂiﬂamnan tis@y §or preingle itjection was 3
M crosc t 20, and at es

addi f Pack

iSO BBty e BB Y B ORA < EnBABr gl B e ond 254

nmCelHeulnait omcﬂléxﬂfd?lnmmmfpmhmlo@nmé\swa @,taest%out blig/mL. On the
pr op ertl es o

The L he
baci enéagﬁﬁs‘“‘faw M etivand g@oﬁﬁxﬁiwa TBYIE PREHDEC IRy ofoR W ators).
Posﬁ‘@drel ESTiving ubed ﬂdﬂ ;hﬁs@ ideglifidaliad ofahSfdtent kipdnl on of basal
Uﬁgﬂil /2 hos | ati on was determ ned ﬁ%/ | ncubatl ng
(0034 s wilPdie & geref Gind 1PrRgssTedapRng digaMtareEs IEmpOT R Software.
Ca]ﬁibzhhﬁmﬁﬁfﬁﬁﬁﬁhldﬂ'&ﬂﬁy%ﬂfﬂﬁ@é R pehit %Rd 166ds! & ARG MRIHCAINOS the
to total ERK &&g 003641 Materials and Met hods:
noginpl gonequiratiqns o SRS iy GHPAFemadk) wagpengietedrpy linear
regiiRibn 3640 cAMRRLE FRME. eThah bl 344 %sfeﬁtt@éala@éfé ﬁ‘l@ cSifceMMBtions in all
Cells were plated in 96- well plates at 15, 000
AqUERYS 8RS and al l owed to attach for 1-2 hours.
[ooBydjut ed M%@Pﬁg%hxﬂﬁoi@g&l h%@m%@' dedhe ac%m@ﬁddg ak Formulae 1 to

concentratl on of 1% DVb hour
VIvaymath spjuetrapggnge as expected, in general the activity and/or solublhty possessed

by the compounds may be demonstrated at the following concentrations or doses:

[00373] Compounds of Formula IT:

[00374] Test 1a (enzyme assay): ICso <250 nM, for example <100 nM, as a further
example <30 nM.

[06375] Test 1b: (cell assay): ICsp <180, for example <80 nM, as a further example
<10 nM.

[00376] Compounds of Formula II;
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and fixed in 3.7% formal dehyde in PBS for 15 m nutes.
This was followed by washing in PBS/0.2% Triton X-100
and perneabilizing in 100% MeOH for 15 mnutes. Cells
were bl ocked in Odyssey bl ocking buffer (LI-COR

Bi osciences) for at least 1 hour. Antibodies to

phoryl ated ERIC 1/2 ( Signal i ng #9106,
ORBE! ok 1B Reabt 4 Br o £28 AN, SIGHaRPI S50 M, as o further
exBhple ecOApL: gy #Sc- 94 pol ycl onal) were added to the
S an ubat r at least 1 hour. After
(078 ng Bt HEPRaND 0T | Eorseibod, Phéxiens €3eMp o o futher
exhiiplyBay &k, Wi t h fl uorescently- |abel ed secondary
‘gﬂ | bodi es (goat anti-rabbit 1gG | RDye800, Rockland
(003181 goat Campqundseidiormulad: Al exa Fl uor 680, Mbl ecul ar

{oﬁsopeS) T&El@(@nf}&lfélafséawqicsgwwm%tgéw r@()tnfq@rgn%\ashed

anal yzed | uor esCence at mavelengt
[o(b”&lhg t hEcsoHy Ssellaspaypr dfed 10 ng System (LI -
[O@JSQEC' enggﬁgoung’@mmlglvqt ed ERK signal was nor rral i zed
T gnal . Exanple C Aqueous Sol ubility

[00383ky [ U6 (creetasesy ro@yneddi nd.ag e dotisr soinphd £ 1§ pModnd as a
furBR fls<ipags measured using a nodified shake-flask

net ho Crystallinity of each conpound was confirnmed
[0038#1ng a Tesoltar(idl asepydi §fito bt esc Hipiber(«@pyipipirsl BX51) .

For each conpound test eq3 @ﬁ@ﬁ%l mately 0.5 ng of dry

conmpound was wei ghed intg( to be used to nmake
[003Rg st aridaqirdetstml Ulubtoates the Apartios) tmt E)Ilyw&g&xﬁ'@lplb@%ﬁhr&mded

h Sever als for, t ueo S .unknowns,
HOJRLA T fo e S EHERT el Iiea bt B8 GRS R B re only
mealquteoamgg&mlarmmm Of pravticing theafite014S. bpérécm@ skilRd MMthe art will
BRI oIRBRR Bl Tk SRk B R et e

of ugesd. I\)IEKhBlhibﬁtpl%r ofC @HRC BRbAtRN] QRd |aﬂt89n§t1\feofneﬂ1|aﬂ§ f@s §1%¥a11ng the
agueous unknown was

congbpfoa tis ggantf%mrgfﬁ?%%ﬁq B SR e eepis, oty yprsiopo For

exa&iﬂl@\&heaﬂfhmﬁb &f rhh@Rerk fﬁe@%%h&t@ﬁ@%cgfﬂvl\gg;\&i ﬁlg éré\éealtlcgnnanay be

ﬁé-l’ rPg t he i nal of eac
Sucg%‘ ly rRetformed; fy gpedi F‘%n%%@&hé%tth%ﬁer?é‘me’@ gedart, e.g., by
appfréﬂria%[ﬁﬂoteﬂtﬁr% inRkbringd @bpsf u@ﬁﬁ{gy(ﬁhé surte[b@eol%gg&ts&nowu in the

| ution_was prepared for each oun

art aﬁ&q gqir\,tl%ﬂﬁ C@SDSI’O% agg/or BompehUiing r@ochﬁ@q@pgﬁ of\,rgchn@cq;tﬁztlens
Altdrnsfve FRLRRN Macli®fs BschlsQf 'ﬁelﬁﬁln&%(‘flt lhgﬁf Qy éﬂobegée%gmzed as

The stock sol ution was then seri al to create
havipgagphiqepidity Ghrisnsring othes perapopndsgohe lgvemtion [ 00368]

[Oﬂﬁ?ﬁj'fpl es rapd &Exﬁﬁl@?Eiéjséxh%{arb%lomlgésa&tﬁ%r%lsgrfr?d1é’a%e %mg ratures

For eac uedus sa
are G5 [forFheia dnevees Galjiec tRedgdnts were pﬁmhmtcbfroxﬁ&omemmﬁal Gtﬁppﬂlbte such as
AldsibR el rrg t I were injected
el I@%gﬁi C&ﬁ | & igﬁ%'és%} YJ? oy meagkr ggu?%cF ﬁ' e Lng vwgout further
purkﬁawmr vitléso rotlreange mchcra@ds e ifctwhb/@to firdnu¢ @) AN -dimethylformamide
(Dl\ﬁﬁ?%ﬂcﬁ‘grgethane, toluene, dioxane and 1,2-difluoroethane were purchased from

Aldrich in Sure scal bottles and used as received.

[00387] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and

the reaction flasks were typically fitted with rubber septa for the introduction of substrates
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60 [00369] The HPLC/ PDA system was conprised of an

Al l'iance 2795 Separations System (Waters) or an
Acquity UPLC Separations Systen(Waters) conbined with
a 2996 Photodi ode Array Detector (Waters). On the
Al'li ance System chromat ographic separation of the

n e .was. achieved usin S- Ag, C18 col umm
?? agé/ntts BHSRiES Gﬁf%@ﬁwélogen %rllel\z{gng]éﬂ)?@ﬁ@ d4f8t ers) in
[0€368] unct Canmwichidr@iogtipBnivasqindioh i Wa%}%yﬂ@m'mﬁhﬁf@ctm er: Dyax
hases ous, 01% hep tafl ugrobutyric_acid

CPRERRT) AT gy o RTCE O PR I oProas (KBRS 106
[06389]r O PYIH-BiMIORRbird Werd eRb/ABH bik k Wadan fﬁﬁﬁnﬁe%f @ﬂera&x‘ﬂ@ at 400 MHz.

] including re-equilibration tine, for sin
H “ﬂ)ﬁg&?‘?&% e Ogtamei% at E9CLoMtiphe Terogisd mé@ﬂwﬁxég ch orofonn as
thd RASHEE Statkiard TP 5L N DHihBAMARSREREDLR &bd gggeeﬁgi; #eh peak

nm The |limt of detection for nbst conpoun

m‘%@ﬁ@“@?é’t‘féﬁpm\‘ﬁés thetfeliewing ghbreviatione 3mopsedns tsmi%b qiuﬁdwbiet) t
(tn§hé§t @rﬂtmﬁhﬁl@ﬂ'at)zogﬁ@a‘agﬁe‘a Stf?lp %SIE; (;):’f' @Jgf%&? ?[n@néﬁ%l% n%ﬁ?xplets)

achi eved using an Acq UI

Conpjingppnsiants, whpmeivens Iﬂl@ r@iozted in H4izdéHg) i n conjunction
with gradient conditionsg %BE@ nobi | e phases A
(aqueous, 0.1% formc aci ,&) 1% i sopr opyl _
al cohol') and B (0,1% FA aﬂwd &% i sopropyl al cohol in
acetonitrile). The t\ofhb’ t‘_! rrEF, | ncl udi ng

re-equilibration tine, E\L e injection was 3
m nut es. Anal yte respons asured by nonitoring
t he absorbance at 220 nm 25 - The limt of

detection for nost conpoungs on this system was about
back end of _the Acqwty S) stemls a1

HALOHIREN A O debvialed - YR FOX Y R0 -4 NAATOES

Posi tive ESI was B8 aazm&smr&saaﬁnéel cation of the
rent conpound. i ta were acquired and
{Oﬂgﬁ)&cessé FPu SV ngbiepasatipa: & rhadderctioditdigzoro)propanoate:  To a

suspebioh bﬂéthﬂrbymiquf‘ B &ME giﬁ 8bx¥1m% Qi'h& ;vfbt%d,; I'(“ﬁ) ® %ai% 93h:H81) in CHCL

ratios of ana e as a funct I

(502 Bk et F%ﬂ@ﬁ@f{l@fm ?ﬁéefhxlbmiwra (Sfipiled3z mrrwé)l in lﬁ{ﬁm @A0 mL)
at 0edelheWesgs Hﬁﬁtﬁ@ee\gask%yau 1 d'83hom rté:ﬁggg gagﬁﬂ O'Aff%[' sterl for 24 hours

calibration curve. The nodel fo ca
at reQih ABRCFAE.ORS Iaatien Ill’lIXUEq web figersdnphe ﬁitraﬁm&7®]ncentl ated under

redded Iﬁ%ﬁﬂ’e Ech?l E %@g %9 kh%a&eg}?é’d Vﬁ-g&}clt ﬁ}sﬁ%faf tuse% d1recﬁly without

conpounds o ructura
furtb‘ﬁ@ﬁgﬁcaagnexpect ed, in general the activity and/or

ubi |
[(}Ogﬁk‘mnst rs{a i I UoSEST
' [sﬁﬁﬁiﬁﬂ] TaSt I ahyi 2-(2-

metﬁﬁ%@frﬁﬁn@%f% Xﬁoatel é? 9@0‘?&%’}4[ %lg—%x @Q‘gpﬁ;)$l ?% Siap a(?cfcéd LiH

(2.02gs 8%) mmalh OTﬁ‘aﬂ&@ultaﬁg)mmwa s 8tikeBEbr DM miagted af 0IPCN@Armed to
roort %e%%%lra?ure, and stirred for 6 hours, Methyl malony! chloride (26.7 mL, 242 mmol) in

THF (20 mL) was added at 0 °C. The reaction was warmed to room temperature and stirred

for 16 hours. The reaction was carefully quenched with IN aqueous HCI at 0 °C,
concentrated under reduced pressure, and diluted with EtOAc. The organic layer was dried
over MgSO0;, filtered, and concentrated under reduced pressure to give 46 g (99%) of the
desired product that was used directly without further purification.
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<10 nM [00376] Conpounds of Fornmula Il1l: 61 [00377]
Test la (enzynme assay): |Cop < 250 nM for exanple 550
NnM as a further exanple <20 nM and [00378] Test |b:
(cell assay): 1C50 5600 nM for exanple 530 nM as a
further exanple 510 nM [00379] Conpounds of Formula

008920 e N T BiRnE it aeh e 4 e 16 GuR -0x023-
did i«ﬁzMé 4{0@1@3 dte CO“’P@Uﬁds%hRfonFQf r@'ﬁllﬁ Ys- n{e%ﬁﬁ‘%ethyl 3-

Test }& nzyrre assay) nM furt
0"%‘3{%}%? Araz@0 RAPABPRE élsozags ‘F Ql? e @xMﬁSNe(lO 5111@ AN °C was
add QR4 0TRSt 14 Rimol)C eﬂh'e r@i@%)nxtdr%gs \ffﬁ Yo %%matemperatule and
further exanple < MPLES [00385] In orde
stigred for | 3Bt dhe H@acnwv éﬁxms@nwa& qufnﬁnateévundq @ﬁm@lm@sme and

il wimckipded. The"@?é@:}{@ rlafyelL brad SrabiRd %tﬁjmraﬁﬁ&gg HA2 Eh‘l?d over

t hese exanpl es do not the 1T nvention ‘and are’ on
M&wamit%®= @@g@@gqnﬂated@ndmded@tedppraime ¢ piye 0138 g (6Bhof Ba. crude

st i e M o, 1

em ca e readily adapt ed to
[008PHpar e StepnditrbBreparafion i-hRidbhdtoyisyrabzin3&@H)-one:

' epa
iDL S9000L SRS TR 239ty R e o
g 1t5hlsnslob ped ©N dgheais mezﬁtmDnISO manol) m«?ﬁﬂah@(%mlg@ was refluxed for
unds accor,di n

non-.e X e 0]
18 Rl Ry e bl Rt her B e cppeentted under
redneed lpf‘assmdi toogise thp marde miatdrial hbosss Ektddlvath EvdAcherhatokganic layer

appropri,atel y .protect.l interferin roups,
we i Wiy S5RG R s Pl 8VeF iRl el id O GE pmcer
red@deﬁQJTeststk’raﬁo tgh@se 7des @sided, thanddien HyJurBKiTg agdss Merer was
o rﬂr{sd éflorhg‘ react Lon caonditi.gns. Alternatlvelc%/E
ngeiated PRI £5 ﬁ%d RIFSErodBeiremuiing plidrvag Ailwad pith prisr apd E1OAC-
THW [The b@ame m@ﬂwaﬁazpastedhaﬁé BlicRPbi s 3Rk lckhabtddOlith EtOAc (2x).
ot h conmpounds of the invention. [00386] In

The FatReEaRic JBSEs PREICHR! B\ MeS e dlistHor §encentrated tnder

redﬁd@&i |pE6’9§1@éjtoaé1{re bROREBMY L e a@Hi%o%@tdesfn‘BHtplibdu@t dg %t@ie@f 1.54 g
S| US. Rea ents were ur chased from comrerci al

7% p%] g} isc Frodset. WaopigivenBich avasCotgaiiectly without farther
pulfeftcast er, TCl or Maybridge, and were used w thout
further purl f| catl onfunl ess ot hervvllse [ ndlcat ed.

10033 r ahy depurk f :: g
of ﬂh%)@lpﬁﬁm{}@p rfdQ&nggﬁ-}g o Easergg 5‘?5 mmoI) and POCly (4 5 mL)

2-di'f | uor oet'hane wer
was st1ned 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 Nap;CQs, The
resulting mixture was stirred for 2 hours and extracted with EtOAc (3x). The combined
organic layers were dried over MgSQ,, filtered, and concentrated under reduced pressute to
give 587 mg (70%) of the desired product that was used directly without further purification.

[00395] Step F: Preparation of 4-chlore-1-methyl-6-0x0-1.6-dihydropyridazine-3-
carboxylic acid: To a solution of 5-chloro-2,6-dimethylpyridazin-3(2H)-one (780 mg, 4.67
mmol) in fuming H,SO4 (25 mL) at 0 °C was slowly added K;CrO7 (3.33 g, 11.2 mmol)

with stirring. After the addition of K;Cr,O, the ice-bath was removed and the reaction

mixture was allowed to warm to room temperature. When the reaction began to progress t0o
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Aldrich in Sure seal bottles and used as received.

[ 00387] The reactions set forth bel ow were done
general ly under a positive pressure of nitrogen or
argon or with a drying tube (unless otherw se stated)
in anhydrous solvents, and the reaction flasks were

AN e A ——

wis\stitrad) et Ga}(ascsv%rhleaumsl“mchtﬁhirﬁdtumdémooreaab réknh eednperatuxe
nm chr.o ap on a Bi
pogvgt%tpn“ﬁ/ﬁ PEER P PP Béom@@er SEPTGRY e GYaY were drcd

ovei Migb@y, Gdtkre€,0ind BBn@AtraSY endst ieu@cad papdiak toCavd 64908€ (74%) of the

0038 ectr e,recorded on a
de%ﬁ@é “Ftﬁ‘éf{‘ P”Gﬁjé%‘?%i dBEﬁé‘lr\l hHB %lffh%@B“ on ' H NMR
[06396FL ra Ses e aht aimgdrasn COGS Sy | Onﬁci{lérﬁn%&tﬁﬂ -4ko-1.6-

pp sln% chloroformas the reference standa
—l(ﬁmg—ééiﬁ—@hﬂéx.m <ol vépioner ef usébChé@oﬁe‘é%ﬂ =6-0x0-1,6-

dzﬂﬂﬂiﬁ:@)yﬂ’%ﬁle 308diokPld Gdill '(?@0 #Hof Zr@pﬁﬁlbﬁdandt &ﬁ"lof HUI QWI@QHL) in
abbrevi ati ons are used: (singlet), do

MqQHj 6| BE) wap ﬁei@mﬂtfppﬁehgms brIhebieatign nrwyme d@sm@@m tat room
terRferAQH balnﬁtc%ﬁc:engﬁtec( drabl, @&uc&f fekduR g?l)re thqu'h'cﬂel fngﬁarlal that was

constants, whe Iven, are r porte n Hert
rediseakypd énte Et(PﬁcHo org@1q\|la|§1e11:was Miashed with Water drled over MgS0y,

filthrel Zan’E_Ichx(PJe T Q’ec‘ﬂﬁg‘re & HE&) ; @%lﬁytﬂgzm% bt AR R Kvas purified
e~y)-1 a\ - odi

by gitigpydl |ﬂddzq0heneclman¢:tog<caphyc{é0q°/@ﬁms tSilepm 2 to 30 to 50% EtOAc in

hc%ngg% @Edggzznrgl é?}{}yclfﬂé]&%lr&ie Dl {‘ydr azono) pr opanoat e:

ruvat e (37.8 nmL, 338 nnDI)

[003AT MySCiex( 40. 63¢) aﬁmbt I & foHGdrB 4— Ithio amino)-1-
meﬁlﬁzglgzjox? Ill%%%dlxop,vuga?ma- CQ{‘LQ)X’%E&Q ? gﬁl&t{q dﬁ" n}ﬁ%‘g} rcléioro-l-

meVbaszoﬂ@eHxh;@rmmﬁammemammm @ifzt ahg,St4.33 i pgnd)or 2d%ioro-4-

ours .at on1t era eact | m xt.ur S
melfitbpie SROR P SR RS PR b e Tl me
0.0p# exsiBoll, eantl @sg]'ﬂge(lé?‘r r@, ((B%%lm@f) ih hetude sl sedLpraduated in a vial

di r ect i.t hout further purlfl

(%eggltggﬁr}?sgkt%geg q‘B aﬁj[tlérﬁg?(((g}%%}}mg?s qtréqqqyiempelature and ﬁletni h%gtéd at 80
°C féﬁ?dh@hh VReY ~shirihg0 F’Tliépl%tﬁctﬁm}li_hlb{ﬁ@enﬁrl)ts %ooiéﬂi‘fofhﬁbbﬁ temperature and
opropanoat e:, To a solution of e
dﬂ"éef jih ﬁé‘%’ﬁw Rl Piss ey gied i g 3vashsd vith EGO%DFBIG filtrate
wab ﬁ'as_ﬁlelEMtﬁ Qe L ThetdrgdhiGapd wad sRhiddiabl tffe%q@e%ug Iag@r“vlas extracted
Wﬁgrngéés The resulting m Xxture was stirred faor

Thg cw@edvgégar%cdlay%s were dried over MgSQy, filtered, concentrated to
give the crude material that was purified by silica gel flash column chromatography (100%
CHzCl; to 1% MeOH in CH,Cly) followed by additional silica gel flash column
chromatography (10 to 15 to 20% EtOAc in CH,Cly) to afford 48 mg (42%) of the desired
product.

[00398] Step I: Preparation of 4-(2-fluoro-4-(methylthic)phenvlamino)-1-methyl-6-

0x0-N-(2-(vinyloxy)ethoxy)-1,6-dihydropyridazine-3-carboxamide: To a solution of methyl

4-(2-fluoro-4-(methylthio)phenylamino)- I -methyl-6-0x0-1,6-dihydropyridazine-3-
carboxylate (25 mg, 0.077 mmol) and O-(2-vinyloxy-ethyl)-hydroxylamine (24 mg, 0.23
mmol) in THF (2 mL) at 0 °C was added LiIHMDS (0.54 mL, 0.54 mmol, 1 M in THF). The
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roomtenperature, and stirred for 6 hours, Methyl
mal onyl chloride (26.7 nL, 242 mmol) in THE (20 nl)
was added at 0 C. The reaction was warned to room
tenperature and stirred for 16 hours. The reaction
was carefully quenched with I N aqueous HO at 0 C

ncent.r at ed under .r educ ressur .and .di | ut ed
e R YRR f S5 B dao G06r ey The dacton
m1fitlui*etveerseldcncaftﬂwﬂosaaﬁﬂéd ffuechs MRGRTO; 286l itRel WIIEBENE The organic

ive 9 red_product that was used
1aygt W&%t‘taﬂt%t}m(‘t ﬁlo%tnef @ﬁ‘e{&h‘e’rﬁr @fﬁs %ﬁtltd@ﬁn gACPRERisdg; fefuced
pre@suré:’rtﬁpgﬂifat th@ncrﬁlie ﬁiﬂtdﬂhﬁl tﬁt(tjthME O@Wrﬁgcé by s1hca gel ﬂash column
ropyrriiidaZine- 4-

di h
ChrPP’ﬁtoéfa? 5109%1 G]tlt% fOo% 56t MyPHoin Gyl Ky |aff21d(}PemE;£P9%l of the
dﬁg%@pﬁﬂggnoyl)hydrazono)propanoate (1.02 g, 4.09 rnnol)

in 10 nL) at 0 C was added DBU (2.0 m., 13
IUWI ) & r dacPreparaion, e-Adacthplthieighenylamino)-N-(2-

hvd'r@fﬂ%ﬁfo@{r)uf BP0k o1 deﬁgrdfo%m@az rf‘l@ %ro%rbolﬁﬁtdé e%té fhution of 4-

ture was concentrat ed under reduced pressure an

(2- qurerﬁe(atetttytthloﬁebmtammié “oFat-oxa-By@vimdexieibredt L t h
dihd @ AAASMS. c'a'ﬁ)x Eé gjg) eb 07Manld) of Bl CSI?/T% (2atgﬂ/2 ml) was

concentrated un pressure to give
added doiy aafeothHCE EULﬂcﬁemLp@ b@l mmol,t hat aqnes:s tseletiordlat el tcmpetature

Thé’\‘tegafc%tm&tﬁg Qr?g stibidl 'fdr lcﬁ'dt %pz‘ooin gx%gerlttm%t “Fhe l?cactlon mixture was

Prepar at i on
nevrahgedrto rE-72diBuadl witt ByplAmy(Bi)d azshed 3i8 Matepnizied AverriigQQuy Bltered,

endELop{SBIeRY wgprediced psstereto g be o Ryl AR sl
gel é]aﬁoocyﬂlrwt ehr¢:Bat0faphy, (1B Et@ﬂﬂ@io)loam%dﬂ tﬁqaLﬁet!oLBSto 51z MeOH in

el Brat ST of Bo R P rat A dplftay Bt By uiere: -

'H Nafip ertatviie GINADY Gricasnt, riat)emlw(u@lem), rad l@@@dﬂp,rﬁ%zs(u,r Hi), 4.06

that was diluted with
“iéﬂcgzygtﬁg %?%énﬁ%ﬁﬁg§ s washed with water and
brine, dried over NgSO4jthﬁmeged and concentrat ed
under reduced pressure o give 0.74 g (35% of the
desi red product. The u oug; | ayer was concentrat ed
under reduced presgﬁfg‘ suftlng solid was
diluted with water and E The organi c | ayer
was separated. The aqueols Iaye s extracted with
Et OAc (2x). The conbi néd™er gaémi € | &ers were dri ed
over MySO4, f||tered and @oncentrated under reduced

5 E{Oﬁ‘ﬁ)syﬁbljo& 3 g ] thyl-6-0x0-1.6-
deS|red product @HﬁLﬂbVﬂ&neﬂB:mhumhmmbs used directly

@r Bglrjtatsge o fe argtlornl c];fl nctgt I AP ﬁu%rs%ﬂ la‘?xtn% -F—meth 1-6-0x0-1,6~

1113@331 idaane3- Garbbxm chy Ty tiklel a:ﬁmpmﬂﬁZ\lvﬁs- B}ﬁhted%rﬂﬁl%%ﬁﬁd by the

Procgdtérg ﬁ,ﬁfj cgoxg/lgﬁaso§gfge%l(}%m§% @%}ZJI ﬁafﬁjcgglgx?ethyl 6-

oxof1gh- dﬁyh@pﬂrﬁlazﬂdﬂi@-cmaqﬂat@ 109 xhglr 8, SWaﬁtm@)D n 91%{351 t@tRdpreviously

L G e L R TR St

[00401] Step B: Preparation of methyl 5- b1omo-4-(4-bromo-Z—ﬂuorophcny}ammo }-1-

methyl-6-0x0-1,6-dihvdropyridazine-3-carboxylate; A mixture of methyl 4-(2-

fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridazine-3-carboxylate (88 mg, 0.32
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resulting mxture was stirred for 2 hours and
extracted with Et OAc (3x). The conbined organic

| ayers were dried over MpSO4, filtered, and
concentrated under reduced pressure to give 587 ny
(709 of the desired product that was used directly

mlﬁ"?lé%ﬁc? g\{ E§921Felr, I f I at | ﬁg'fchg} 50 gligi%?s %%w?gd %1‘ 2 hours at room

telﬁpeda%thxyeg lrrhpyera;tdagzgmreswas@@ma gythlB%O%? gﬁd stﬁecawglg lgu{et @R). The
C or O; ri.dazl n on
°‘$f‘“%°7la ) e Wﬁ%ﬁé&éﬁ%ﬁ? d( 915l ¢Rpentp F9@6 wgd@%wewe to
ghadtle drul{@ ﬁ?fa?E@Zl that B3 Igll‘lﬁgdl- by? sx'lEU@kal fla¥ Edhush | bﬁr()inﬁﬁ;graphy (100%
Cﬁ\kb awgltlon of the ice-bath was

2% HhdVeHE ﬂféé%%zp&h fOH?‘a@dubé weitions! slied eelo flagly gplumn
chio@mfdg@diﬁh‘} WL EADAL B Clg%m)y ) t& Eﬁre 36 9%6@5%%9@%{‘ f'rfathyl 5-bromo-4-

glﬁogress too 64 rapi e ice- was repl aced
EfOPlPFéyhaééQO)dfm%sz v@élha@a@drdamw@h@ww and methyl 5-

brcfﬂldﬂlM-Sroni’é@@ﬂﬁ@rbﬁﬂeﬁﬂalﬁﬁmfp—érf;tt}fg?6 -okB. 1'50&15 cg:}h@azme -3-

reaction mxture was cooO roomte
carbexiriaiel (Thisomixgme Wi de-eubmitast foul bwmahauenod@ EBxinixtufhevas added

DMP@S Rad BNSA Gy Na%Ehs @%23511118 at (OO&! te%?é%ﬁhre o The reaction

'tere and concentrat educed essur
mlgﬁlwwgrrn@ fog 240kounstat tdeen tentpertued Aidittwel IStIhabf WBS was added

and‘%fedieg&ﬁogcﬁl x%r&y\"v\tralg %HH?J lrf'ésr:%? tlogfﬂr i(f hgua‘ aP on{ Qe%)’p%lﬁ e. The

reparation o
rcaatlcnhhwme wanditutad Wlﬂl Ig®0a@c bpé washed with water (2x) The organic layer was

dri%c{_ ?%ﬁ%g@gg{)!},g@ﬁ%ﬁ ag& %grrlck%og( %é/aa Yider nat?ucec&J plessure fto give the crude
ma@irihlydmbp\;asi Id,aiflieah d}yBSlhtar @&‘lxﬂfdsh ccobehrd c§r38@toaMph? (8086 EtOAc in
&£one 0..10 ni MeOH (6 L) was
1 uxear%f m%(%gﬁlog{heéﬁém? Bgi’g’t“iqon m xture was cool ed
{Oeﬂﬁfzjr oomSitienPer aPtipgaibond o Bozﬁ‘mhdsalt(e@rdiﬁtdz&lubﬁdh@ﬁﬁmmo)—w

compduhd wai ﬁxrepaieﬂ mm@%aydaﬂ bWﬁQﬂocedﬁﬂe'd%@hB@ 1n@igmﬁle 1 (step 1) using

mofigl Ao O MRS PP By et gur-| Fr ot diine >
carbdxy IR0 0MHEP Y7 [ KON Qxﬂ?(@f@@logl%p}lgaéh?l ﬁ/g}h&glé@né QPR 0.23

fford
e VISR G B ot 41 QHich T At ¢ batedb HOYMBe 409 MEL
cpglem)?aﬁbsm@m? G éHH Ity @henyd. gz_gfm), 55 (d, 2H), 1,13 (m, 1HD),

0X0 hydropyridazin car ate

OS&T‘&?%?Q%&HLH)W of methyl 4-chloro-I-

met hyl - 6- oxo- 1, 6-di hydr opyJ,6ggi ne- 3- carboxyl ate (72
ng, 0.35 nmol), 2-fluoro-4- @gthylthl oani line (69 ny,

0.44 mmwl), Pd(0Ag 0 0.044 mmol), BINAP (40
nig, 0.064 mol) é)én/(\ o, 4(197 ng, 0.60 mml) in

toluene (1.5 nl) was seal |N ial under N2
at nosphere. It was sti rrﬁd fllor @ nutes at room
tenperature and then hea sfor 16 hours with

stirring. The reactlon mx ure was cooled to room

vvas washed W|th Mﬁfopvf‘f&@ln@fmmc&alhmer was separ at ed

t he _aqueous_| ayer was extracted
[004&1@? eg ﬁ; SPrena¥at1ron of N-methylpropionohydrazide: To a solution of

methylhydrazine (27.6 mL, 508 mmol) and catalytic amount of DMAP in CH,Cl, (130 mL)
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with Et OAc. The conbi ned organic |ayers were dried
over MySO4, filtered, concentrated to give the crude
material that was purified by silica gel flash colum
chromat ography (100% CH2Cl12 to 1% McOH in CH2CL12)
fol | owed by additional silica gel flash colum

at g?’r Y % %121_1% r]meiy @hl Oq%)é t%ﬁ%ﬁ?&&lﬂml)["@@ @11 (30 mL).

ThStlé’cﬂtld)n miBiep a?Fa@tWaﬁﬂedJﬂco room temperature and stirred for 16 hours The white
| t hi o) phenyl am no) - 1- net hyl -

h
sol&;g q{p (f' er(eg ﬁfyq( rrglt}g é]ttrﬁ@)aw cgncentrated under reduced pressure to give the
crfdle Ghi AT DRYWhORAZIBE bP vERALRNAML SR 1o TR £2 Y1489 Plhe desired

pr%lugti% ﬁ@o@é"qﬁﬂ(ﬁ@tfﬁ@} t hi 0) phenyl ami no) - | - net hyl - 6- oxo-
|rﬁ1é: (

[00406]{' di hyS’tE]Q BY " PRRZADR- 3 Sk @ no)malonate;
0-(2-v FoXyT ant e

'th’)n qﬁ%mefhy}prqﬂqgw@zdrmqe @B.78 gclﬁ\?la% Il’a@td)s@hdeIHN@Ekeiomalonate
(56( D34 308 )5 er(13%6 MY RasTidmixed WA 2 B2 ad{ %ﬁ 3 Tor. 4 hows.

m xture was warned to roomte erat ure
Thy regefinn mikhee peacnbovratedinden reéumS)r@wn omde th thude matenal that

t h Et
wa% ?&gﬁ}]elﬁc@dﬁﬂ?cqgépﬂésh%mgﬁgggo%%r%}l EPOO\%’ efxgaes §to TE“% EtOAc
in %S@A) iOfafprde}M@%h df tbodsiet prated under reduced
ooggﬂ;slu[ S Se?f ve thefhbge JRlgihaly éfgg%tﬁg?ggg@“fg 11689 0-1.6-
Mﬁﬁm i To wbmcl)?g of DIHNIDAEr©.730n110. 0'991%01 1M
85 t e
SOI&EOH lg(eg{ ) uor 0- ?fg t7fgt %)%ﬁ@ﬁé?cgﬁf‘ﬂw)‘o“l\?g‘ggﬁy}az hmethyl2-

propmyibxdéexdno)nw)eﬂater‘(é()hk}g 089ax@ol) in THF (1 mL). The resulting mixture
yarop

ne-, 3- To _a solution of 4-
W b e R g I by A0 el Ry PadBorp s was
que@ﬂ;e@\éwnb{l 1@%%)51@11162@%%)61 lan@ dlglmdd\gqth water. The 6%3?“1#1%0 rlm)xtur% was
| X i
et PAORXO A T 2 T SR OREAIG APy S oA DR i Peses, Krict over
Mgl0,, ¥terdd, ard. cﬁbﬁceﬂﬁﬁkd uldeNeB6H48 PHB ROty OR cAlle 51%%; that was
ragure. e reactlon m xture was stirred f
P S i 66 (8 e RO cbompiRErapBE G Bh hirsetnte T EfOAc in
hexBigdd] foalifoZerh the (m%)Bfﬂl@'dlaslﬁteS m\ﬁh&h Et CAc (3x), washed
h water, drl ed over My tered and
mﬂ%&cent SHPed Dinder Picauationc i

ﬁ%&c 8k &giﬁénigéixb@%t@urzﬁ fﬂa%{g;r@%f% %ﬁﬁ%’% 1fé nglég{‘y?k%g’& 1,6-

dlhxdéog%im-ﬁ-mzommms &3 B figol a@d r?@qm@%mbﬁm h@ted for 16
hou%ea“‘t'S"je’@ W@@lg%as 1%@@3@@ égd.x}&giéﬁisféérz }(1;}41}}}1 det %elial was

quellqhyd wrthlep ~weter. The)mixBroRas(wutrdlidpd Mth@@ttura(eti aqﬁﬂ:ﬂl) NaECDQ (pH
~6 ot ";7:) ald extdcild Wish EMG (3%) 5]Th$ bm%l_%d orgamnplayers were 9 1e'§ over

MgSO4, 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.
[00407] Step E: Preparation of ethyl 4-(2-fluoro-4-(methylthio)phenylamino)-1.5-

dimethyl-6-ox0-1,6-dihydropyridazine-3-carboxvlate: The title compound was prepared in

81% yield by the procedure described in Example 1 (step H) using ethy! 4-chloro-1,5-
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N N Br Br 0 5-Bronp-4-(4-brono-2-fluorophen

| am no) - N- (cyel opr opyl net hoxy) - 1- net hyl - 6- oxo-1 6-
di hydr opyri dazi ne- 3- car boxani de [00400] Step A
Preparation of nethyl 4-(2-fluorophen

| ar ni no) - 1- net hyl - 6- oxo-1 6-

0 I dazi.ne- 3-carhoyl ate: The ti conpound was
R R R S e M R ARtk N e
mdbﬂthlrdabthde @35 E:)r%a}mt ﬁmioi)( step H) using methyl

or oz 1- ngt hyl - 6- _

{0%?3 1, 6- %tFll‘wngrop LPRIERIDR an' ¥ 15000 )

h Emjtﬁ gth &fdﬁﬂet -@6)&\/1 @Hfﬁ d%o %%ﬁé ?%beﬁnﬁd@ml eThe title
S

co%ﬁ%qng we[sgrpjqu 13t7§p’o Beldp(?.é@m)alty 1@@1 pmfcedrg@sr@qscnbed in Example 1

blr 4rsity uQ
(stéps Aoy ¢ glxg_eh{ypﬂgzﬁlﬁiro;@gg ?efaggxgl ?@@ﬁiﬁégglpé L pethy) 6-0x0-1,6-
dﬂﬁ‘ﬁs@ﬂiﬁ@z'@ﬁ Sreettieytlae. (G0 fmgiorGphempalhi aod - - -(2-vinyloxy-ethyl)-

hyamfasﬂixﬁaﬁle ®r 800, h% ﬁm?dlﬁ yﬁg éPP’cgr' @5%71)2- 81 ghfﬁn%? X¥eh atW 400
MI(I@ @s@@) Sﬁd@ (ddil )61103 @, IZH)h@&? @, i), 3.6910 me ﬁ'ﬁér(aBHD 8.74 1,

ZHT%'Tr(@%‘H lo-yhggﬁure was diluted with Et OAc and washed
g The organic layer was dried over

IGWQ?JOAf f'J‘fhletfeH@dmg anoipoons ety atepdedihgdelie pedetuedas described in

2 Uggtg%bous e}ﬁgyt -(2- urquf-gﬁatgﬁ,@i 3@%%“&36&1 ﬂll:t%/l%j ~OX 0~
@ﬂl@z&e&ca&h@ﬂatﬂn@tﬂ@bﬁﬁpxﬁm henedyinaddi ti onal

SI lica gel flash colum Echr Olg?t ography (30% Et QAc in
CH2ClI 2) to give 80 ng of “& ure of nethyl

5- brono-4- (2-fluor ophen@l am no) -
| - met hyl - 6- oxo- 1|, ri dagi ne- 3- car boxyl at e and

net hyl 5-

br ono- 4- (4- br ono- 2-f | uor%ph ny no)-l-rret hyl - 6- oxo-1

, 6-di hydr opyri dazi ne- 3 e yl'ag&noFhis mixture was

re-submtted for broninatilon. To thi's nixture was

added DI\/F (1 5 rrL) foIIovved by NBS (29 nmy, O. 22 nmol )
£ & { ( ‘ 2y S\iag 1

for “ h- hors at dﬂs‘?i?ddvﬁu- f ea},t %b%mlﬁ%gl t| onal15 of

NBS vvas added a the reac leur was stirred
[0043 addMS SREI (Q0v/h38Y Md dﬂtecind t Hm@himamo &IHZNED;0D) § 7.09

(ddrﬁ@)CW'OQQdJ“ITQ §6¥€§Hg @%Iﬂaéz} 93?) 2 Iq E(V‘Bag{}gf'ﬁ (s, 3H)

L1aiys o), Gi&(neQHaLOﬁr(m @Hmcent rated under reduced

pressure to give the cr erial that was purified
by silica gel flash col ﬂlﬁzf?"ﬂﬁ?a%)rmt ography (30% Et QAc
in CH2ClI2) to af/SC?rd 62Hrrg (64% of the desired
product. [00402] rati on of

5- br ono- 4- ( 4- br ono- 2- fluor gny am no) - N-

(cycl opr opyl met hoxy) - 1- mb¥ @- | 6- di hydropyri dazi
ne- 3- car boxani de The tII/|N ~

0]
4-(2-Fluoro-4-(methvylthio)phenylaming)-N-( 2-methoxvethoxy)-1.5-dimethyl-6-ox0-1.6-

8

dihyvdropyridazine-3-carboxamide
[00411] MS APCI (~) m/z 395 (M-1) detected; 'H NMR (400 MHz, CD;0D) & 7.10
(dd, 1H), 7.03 (d, 1H), 6.87 (t, 1H), 4.05 (t, 2H), 3.78 (s, 3H), 3.64 (t, 2H), 3.37 (s, 3H), 2.47
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conmpound was prepared in 40%yield by the procedure
described in Exanple 1 (step |) using nethyl

5- br ono- 4- ( 4- br ono- 2- f | uor ophenyl am no) - 1- net hyl - 6- oxo
-1, 6-di hydr opyri dazi ne-3- carboxylate (31 ng, 0.071
mol ) and O-cycl opr opyl met hyl - hydr oxyl am ne (20 ng,

3 M5 APClI (-) mz 487, 489, 491 (M1, Br

(S%}ﬁtle?ﬂpé(@t ected; 1H NWR (400 MHz, CD30D) 6 7.38
(dd, 1H), 7.31 (dd | H), E&aﬂ;’i]e(d 1H) 3.82 (s, 3H),
3.65 (d, 2H), 1.13 (m I_I!I-I) 0.58 (q, 21-1), 0.31 (q,
2H). Exanple 3 H HQ.- NOd}IOF H NN'INS- O

4- (2- Fl uor o- 4- (net hyl?hl ph.en)ﬁ am no) - N- ( 2- hydr ox ey
t hoxy)-1 5-di net hyl - 6-

mol ) in CHZCI 2 (mm_bgwdaﬂ'he%cﬁ-aﬁ)tam m xt ur evvas
o s B SRS Fodlg A BB 7.0

1H\FD4ddnidBné. B afteduhde s, sle)jaaeazs PHESSINKE 3HY, 1074/@, e
crude material that was u“flle%d by vacuum

distillation to afford8§‘5m§ 48% of the desired
product (63-66 C at_0.14 ml—cljg). [ 00404] Step B:
¥ §

Preparation of di 0 =
2- (2- et hyl - 2- propi onvl hvdr on o) ral onate A sol ution

of Nanet hyl propi onohydr aZ|Ndel g, 183.9 nmol) and
di et hyl ketomal onate (56N ) in toluene
(136 nL) was refluxed with Dean-Stark trap for 4
hours The reactl on . mxture was concentrat ed under

pur| f| ed byS|I 'Qﬁ‘h;?j% “gg%[g_ﬁolunn ﬁhromat ography ‘
100% hexanes to garboxam xanes) to afford

[00583] g (48%p 4of Preha fréeley dposy el fodimefhODE024- 1 G d@b idazine-
- 107 Qf y

BT o R0 B e —
THE | 10D} 78 ni$ 0078vam’rmkidedl M sch@lotit iggn dhd%thTH@(zlxﬁbthyl -2~

pm%ﬂ?ﬁﬂ)”hl ci)ﬁglonatg (2(:1: 4Wag, 89%8‘ mim EI) pslg}!aalfletdl b%/nthg ;roce utrch Xcscrlbed in
Example 3 (step B) 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 -40 °C reaction mixture was added
water (500 mL). The reaction mixture was warmed to room temperature and stirred for 3
hours. The reaction mixture was concentrated under reduced pressure to remove the THF.
The resulting aqueous mixture was quenched with 6 N aqueous HC! 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 filirate was extracted 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 3.56 g (23%) of additional

desired product. The aqueous layer was extracted again with EtOAc (3x). The combined
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propi onyl hydrazono) mal onate (50 ng, 0.19 mmol) in THE
(1 m). The resulting mxture was slowy warned to

-40 C and stirred for 1.5 hours at -40 C. The reaction
m xture was quenched with 10% aqueous HCl and dil uted
with water. The resulting m xture was extracted with

d ic | hed
43) %‘B{Qﬁ%stz\éf%re Wélr | Cg dN lg{?\g&e Qe a\pell g’g gsg%,re él@sfre\/\g%tgi c\:Aglgen?rated under
redvomicpetsnatie diva nhheirudeexdatem thut Q\&§ iBrated “Qﬂh\@{ 'dhﬁto CIidele] 32¢
ied by silic fla col um

o r
OB Mionp LA BoaSit e b oh 13 05 o BHDAE therdes s g vas
obtuimedf ford 25 ng (61 %9 of the desired product. [00406]

i re a.atlon of ethyl 4- chloro 1
OBIEP o e B et ot atip ey e e

rBoxili twicﬁ A et - di

ca g Il(r é’ﬁ}odaZI ﬂ‘}éﬂe 61:: gir HAR alg‘je(% hgpg H:Yc! ggfi%ﬁﬁ m‘%)l fidazme -3-
car %XI éﬁ% Coman)/Oiamon ent BAChEf.5 116) Wa@mcasechior 86h@urs at 85 °C.
POBLGHA3 rid@Svel GRRY ?‘éauéé@%%ss&ﬁd’g}% rn?a%eﬁfé[ s ci_ﬂ@x‘:r‘({%:ﬁcﬁ A ice. The

crude materi al was uenc i ce-wa
"‘ea?ﬂo%t Rigaes fued &1 lzéldm\/\iltt nqomaempattw adfientesoMaigGOBds by

ﬁlh@ﬁ’ﬁl theﬁa %uz)ﬁlﬁﬂgwgg(éftﬁ&&? %tY}"c}aﬁﬁAE‘t%\C T‘x )R%ngaﬂeraeorgamc layers

nmbi ne Iv@%&lnl C ers were over
Wﬂﬁ 4rteé rOYE, @4,cﬁ1m tanétce@beuimaia’r unded wlectdppresamr®e give. The

r fied '. .

N T Sy R U

toa%fgrdﬁi?g@g),ﬁé@f’a(})oﬁhe devirbdpades) to afford 1.72 g (86% of
SN E P

00&{*5‘; des”sE gdg{’z% !

ij@w@am&mw r wmarsmﬁiﬁm:é}eoﬁﬁgbigwfﬁﬂwhﬂlﬁxo-
re % vyie e

D e RN LT -

(4734th 87 oxrdglbin BYF (6 5 mL) at 78 °C was slowly added a soluﬂon of L, 1HMDS
yri dazi ne- 3- car boxyl a 00

3.0 nﬁ? h%)-/mnr}ﬁlgl)f?\/l gﬂaticin 1,n Azftel Rnsre eddidepn il rﬁ%ﬂt(rg?gmture
was rstpwljz w%ﬂnermtolr))om [t B re @h@ Birfed f6F £R&GRT TR eQEtion mixture was

quet}sl:h%céE g%ﬁ@% u(s ?F(g Q% F&‘S h,garg]aétlga!@in tg)reg}l-n ge?n-peratuxe and stirred for
1.5 Emds hyny pwpitaaszwae e feal WMBMLEIE WHRE ahi Hh@: Py H@%&ﬁ with

% yi el d (2 steps) by the procedures
etheﬁté’saégf‘ggﬁ %@%ﬂéﬁ‘gﬁh‘%d&we‘é B1dp- | and J) using ethyl
{00446]( 21f | 195 O- #r i

di hydr opyr |
olel owh‘@mw {E44(rfgroro-4-

10d0@1¢41§1aﬁimb|)~)1 5- &ﬂ%et‘ﬂ?@-o{(o) 6'& lé/él?’(ﬁ)%_é%n%)fi %%(oggﬁ ?(1‘1_6 (ﬁhléngﬁ 10
mmc§1)( anq ﬁPBt j Hor 0.21 2ptpol) 3n ‘D;:ME\ €1.53H)), ws. anﬁec( E,DCIZH!)) mg, 0.21
mmc?-} ﬁ?o&@ten?p@patmé- 171145 r@ﬁl’lt d’%'?ﬁm{uk O\%& ?%‘ec-ir eé Sglgula é}n % E@aloxy-

onpounds were pre Brocedur
ethyll)ﬁydlEi’(}d?meé (31 I(ISt(b%Q 1111)101) enah@EAt(hQBO mL, 0.22 mmol) was added to the

activgt)e(g _%Stgll M%&ﬁexﬁﬂ@ﬁtﬁ%! tbﬁeq)serr?n%yfloﬁ ‘1“5 ql%)urslthg rgaltctlon n}ﬂct_ure_ was

diluted with EtOAc and washed with saturated aqueous NIH4Cl, brine, saturated aqueous
NaHCO; (2x), and brine. The organic layer was separated, dried over MgSQ,, filtered, and
concentrated under reduced pressure to give 4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-

oxo-N-(2-(vinyloxy)ethoxy)-1,6-dihydropyridazine-3-carboxamide that was used directly

71



1, 6-di hydropyri dazi ne- 3-car boxyl ate and the

appropri ate hydroxylam ne. Exanple 4 H~-ONO HF N

"IN 0 N (CC

prropyl met hoxy) - 4- (2-f1 uoro-4-(met hyl thio)l)henyl am no

) - 15- di et hyl - 6- oxo- 16-

di hydr ri. i ne- 3-carboxam de [ 004101 M5 APClI (-) i
w%lzop%zl %gyp(.\ﬁ}?f%zuo&e{lgx&tga COBPPYY a% By t]@mg«ggfimg previously
degerib@d it gﬁkaniﬂﬁ) ,le_l)?st@g J)Sr ;ﬁ@ings ]th% i_c;)nﬁie?5—_515-hu%rbﬂéiﬁc)i<§yh§r§/:lf§éﬁino)-l,5—
RO Gl SIpRSossireRepeasde HkPE il

e o sEeps)f 245 1APOT @3 4 ta- : !
oy phsramnol 4 (5 e O (80U By Py 752
@D ¢ dﬁ%\&@ﬁ%ﬁyﬁﬂd 5 G2, 380 GNP 4 (f B8R 178 (VBH).
004 - t - ( , ,
copp) o7 14 TG e R M GRS gy
degpri inExanple 7 (gerpe’ prgl D3ishng ths: agupropriate 2nikines3n@Aydisxylamine, In
smii!f')gl‘s’t\la%ﬁlé]s;a 1%%1 i(cﬁ'\}argggﬁonogt%a??f&Eieurgg%ifegﬁﬁg%%%%egroteaions can be
acqompHheyl bk stapdagdditespuramaodioxy- 1 5- di net hyl - 6- oxo-1 6-

di hydr opyri dazi ne- 3- car b@@ﬁkﬁ% [004121 M5 APCI (-)
mz 351 (M 1) detected; (400 MHz, CD30OD) S 7.10

(d, N._0
. HO/\E/\O, ’ F
"o
1
/N |
©

(R)-N-(2.3-Dihydroxypropoxy)-4-(2-fluoro-4-iodophenylamino)-1 J-dimethyl-6-0x0-1.6-

dihydropyridazine-3-carboxamide
[60418] MS APCI (-) m/z 491 (M-1) detected; '"H NMR (400 MHz, CD;0D) § 7.52
(dd, 1H), 7.44 (d, TH), 6.63 (t, 1H), 4.02 (m, 1H), 3.88 (m, 2H), 3.80 (s, 3H), 3.59 (m, 2H),
1.77 (s, 3H).

Example 9

4-(2-Fluoro-4-iodophenylamino)-N-methoxy-1.5-dimethyl-6-oxo-1 b-dihvdropyridazine-3-

carboxamide
[00419] MS APCI (-) m/z 431 (M-1) detected; 'H NMR (400 MHz, CD;0D) & 7.52
(dd, 1H), 7.44 (d, 1H), 6.63 (1, 1H), 3.79 (s, 3H), 3.75 (s, 3H), 1.77 (s, 3H).
Example 10
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1H), 7.04 (d, 1H), 6.87 (t, 1H), 3.78 (s, 3H), 3.76
(s, 3H, 2.47 (s, 3H), 1.74 (s, 3H. Exanple 7 H
HO' "-~ON /N o FHN-C N O
4- (2- Fl uor o- 4-i odopheny] am no) - N- ( 2- hydr oxyet hoxy) - 1
5-dinmethvl 6 oxo 1 6 dihydropyridazi ne-3-carboxam de
[00413] Step A Preparatign of 4-hvdroxv-1
5-di net hvl - 6- oxo-1 3-carbgxybi ¢ acid: To a sol ution of
Li HVDS (331 niL, 33T 07 M gol ftion in THF) in THE
(430 nL) at -78 C was addg N
2-(2-nmet hyl - 2- propi onyl hydrazo
82.86 mml ) prepared by i procedura described in
Exanple 3 (step B) in THE (@0 nmL). The resulting

] { . .3vef cand

m Xt ure was addeddmwabwnmaﬁmﬂ}n@igm&ﬁa:reactlon

ture Lo 0
o0t Sur B CERA S BRI PR SR D e BRuaRt 7
(dd,rléﬁuhé@(dpﬂémmw 1l H), 3e19y, S 1), fBe70T(ldF2H) The (4, emyilitiisng, 1H), 0.57

%ﬂu ggg Eture was quenched with 6 N aqueous HCl at

ind “acrdified to pH 1 to 2. The resulting n1xture
was stirred for 16 hour sEgmplopm tenperature. The
.precipitates were filtered off and triturated with
CH2Cl 2 to afford HR1l g (H7% of the desired product.
The filtrate was extracted fm tfp EEOAc (3x). The

conbi ned organic |ayers wg d wth water, dried
over MyS04, filtered, andyconce ed under reduced
pressure to give t he crud erval Bt hat was

triturated with CH2C12 to &fford 3.56 ¢ (23@6 of
I L

S [1C 113
or gani c Iayers Ihmw}hHMBhﬂ[ drled over
IOOMi O4, fSlte! ter % (iix SH E—r -t & e n edlona“:f‘e: To a solution

ressuré to g
of £¢Th3ﬂ lkpfame@naw (9 g:m&:mmcﬂ)on BP0 (@DOInB)Z(ZQ 3-6Q%f1a6M equipped with

eshi u
B0 E BB P SR P B e st a8y e . 00
mml@f)epamatplonmncaft rék}nﬁ: Itdnqreﬁ&t&e 5Tt redchidd nfxt@Owak warmed to 60 °C
(mt%nﬂ #Pﬁggr t%{er I%lg%FcaTE¥ ﬁaylpea r?gggagzl( el) I6a(r:16 ?sﬁi}gc} g@ﬂé&gr ﬁl"élg%eaction
mixtee b.(axybmled Eu:todm( BhPe1@Bre éhdﬁﬁmﬁﬂ‘@'v&m%ﬁfj PR Bixk:d was
was E g (P (34 hours at 85 C,
concenirated 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,

[00422] Step B: Preparation of diethyl 2-(2-methyl-2-propionylhvdrazono)malonate:
To a solution of 2-(2-methylhydrazono)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 (51.6 mL, 593 mmol) was

added in one portion). The resulting mixture was warmed to room temperature and stirred for
20 hours. The reaction mixture was quenched with saturated aqueous NH4CI (85 mL) and

water (85 mL). The reaction mixture was concentrated under reduced pressure and additional
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POC13 was renoved under reduced pressure. The crude
materi al was quenched with ice. The reaction m xture
was stirred for 1 hour at roomtenperature. After
renoving solids by filtration, the aqueous filtrate

was extracted with Et OAc (3x) The conbi ned organic
filtered, and

ri ed, over
e o FatGhtier n7 Vot tatmpiie sor 6O, EOe ( x 250 L),
Tireemmeedrgmhaayead W SwARRGEOH e i e a&%uﬁlﬂm@% (2 x 250 mL)
f!gewou§%/%d%§?lated and triturated wt {
¢ (Beo4ricst oYen MaRbli filireds r&ljdl @@ncem[rﬂemuﬁm reduced
préshiep tcngE’ﬂ@@%r@B% R ‘ﬂ{e tﬂ'u((ezpr&jiﬂ@ﬁﬁf fad Bgeﬁpcﬁx%gﬂy in the next step

I amiﬂqﬂ%f’g i .met
withog! F‘%Iam ne 3 car boxylic aci d To a
[oGgspensi swp ef Me Pém“% Qf Jf-’hgdr St i
I i hydropyridazi ne-

iq%rsﬁ.aaﬁai % # eripennnfiLGHDE (38 heil, pATGmoly, 1 WL @Fitiominl THF) in

THM ( rpl) 3 Wy a ded a sol 0
of ET%ND%LE; 300 ?ﬁ_ é ogv dﬁl’cg % st B‘t“? on #hﬁi’ thyl-2-
Pr%%%y@émpmaéor@adm #oa, 82t ﬂﬁenmd,%ml THING Om X} llThe res\mkﬁg mixture

Wa§E Wy WRETRA 4H 0T 00T lli V\Ig gé %dﬁgﬂ-&vﬁtg&rt r d"ﬁl glrol\tlhe reaction

hours. The reaction n1x ure
mlﬁqmemgdm witgr (AP nalt) O -0 *Grvafhe ebattbnr ORMrE AP SVadhddl 8, room

h
e T s S CIEE R —

tere
Prewuteh quezehrdrwitho AF doneaks HEB anfy °C %&%cﬂfﬁeﬂ hepHestoredhe resulting

. St D. P t
D %6 TP B RGO AFRB R ¢02 et fyed off and
tritarpd ovifreCHyCl Ge @Xfordl7.01 ¢j 7ok Qﬂ)’lﬁé dadticl el HAX AL was

fl
BX‘TE&S@“’?? %y&ﬁ‘g?]bﬁg) e ”&’E%PF&%*Q iR g ashehyith opigh ideiadover
MgRAg -ﬁiliered;dmd)cyhdeﬁtrﬁﬁd ﬁhc(eflﬂedﬁ&d %ssllge to i t)1e %ge ?f%xal(‘cgzﬁ was

trlt%g'i‘iwﬁ#ﬂmm é% ,{_f%%{': Eﬂ‘&é?’éﬁ l&r@3 %Wéh? é@w@ pieguaii "S&‘temqeeous
layonass skivdcted dgdiffwith ROPRUED. THa ngl}{héﬁ/ cl)r%ﬁ(c iaaferﬁ_g&r %asg%cbmth

| (21
ST AR R U
matégd ﬁhaﬁ emgethﬂirété& withf @H{Cl:rf‘ td Efrférﬁ %d&ﬁ%n%&%? g gbm % t?}%: desired

pm%cf H Eoég af }ﬁ %%Ig é@d@é’tﬁ §1erdpﬂllfd@&0duﬁmaﬁ ebtaiad.ur at ed

a |
-di

separated, drle OVEr r@%%m?
it del e qfe@-b{g@rqmp} éﬁgﬂmkfﬁﬁmwkM@-dlhydropyudazme 3-

°”b’§§>2@ e T o IR A Bl RGP uai pcla( 1 m.

L 926652%%& eattwaﬂor Aey e Ui, et they the?ﬂ)&\lh m@uémémtuh@eﬁ reduced
presPl | Tﬂecéﬁde%aterﬂ? %va% 9ﬁénglée§ic %g% %p%gﬁ%&g{n%%rg %(vé'lb stiyed for

proce ure previous
2 h09§|ah@omqtgmp¢r@@@ ﬂﬂe@récimtammfoémbd)ﬁiﬂ b e bR Ahs Altded off and

th hydr g r| d
Waslgsjgr'ﬁﬁghé hgxg r g%m%%at% e, ectei)(\) B€1§'¥1)6§ \m%sfth?fgtf’ af 117 g
(098P thy dysired prOdﬁdI (We]ﬂltratetv&@ eRthicted HVINNEK(AQ@XM"TM combined

orgagpg%))(s éer% ’c_ilfled %\(% (6{’1,%316_4? gLﬁred gmsi gron(c{:ntla@,q)undg_r 1'(pguC(s§ pressure to

give 3k crude product that was triturated with ether and dried under reduced pressure to
afford additional 9.56 g (24%) of the desired product. A total of 21.29 g (55%) of the desired
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[00417] The follow ng conpounds were prepared by the
procedures as previously described in Exanple 7
(steps C and D) using the appropriate anilines and
hydroxyl ami ne. In sone instances, a final _
deprotection step may be required. These deprotections

cconpl i shed by standard literature methods.
pm@awﬁsgbtﬁ o SO NOF OHN N'INO (R -N-(2

[00325} h  StepE: Pre aration of 4-(4-bromao- Z-ﬂuoro hen laminuteso)-1,5- 1meth i-6-
\ - (2- fluoro 4-10 am no) - -
P GRTp ks aGidy A5q fn@hgme af s Z}ﬁwpzomlit&](m 6

o NG g@b u(TI)iF SY@ (I;g t(M"@ 75%&&‘1% %&’de %1@'@&41991%(1 ;74 mL,
l'hﬁD3 (1 r{ﬁ sgllusnon i )( ﬂ?\hc g@ulppg m@ct@@ u(asstlrgldl)fm Bhd® af 478 °C. To
thm?ﬂfﬂ)X:tme Ve dddtS4- cl:i”lb')o-l Eﬁﬁf@ﬁm xo:id: dIP{r:& %}Nfg%me -3-carboxylic acid

- Fl uor 0- 4-i odop
@ 150 @.MWPD 8t 6)%@iichdt67&jl¢1yﬁh€0m¢twd adktme Vs sd):avija oeanidde room

ten{{r@ﬁﬁ&eq]mdv@rf%e%r 01 )hg{ﬁ/ ZTﬁe’gg?géthh}asd t 5 t% &hd {}lw% Vg%l 10%
aquepus Iliq?.}) (258 mig at § °GBHfq tds ﬁﬁxt(ls wa3 H)idedlwa?f& (80 nﬁl‘)DEtOAc (350
mLE)ﬁﬁm%ﬁ‘e (]5@ mL7):2 Tre rQ:.'cN)n mxxture wvas Wlanl\llrlledlto goolm tegl)lperature and stirred

for 30 minutes. The organic layer was separated and the acidic aqueous layer was exiracted

with EtOAc (2 x 300 mL). The combined organic layers were dried over MgSQ,, filtered,
and concentrated under reduced pressure to give the crude material that was triturated with
ether (5x), filtered, washed with ether, and dried under reduced pressure to afford 14.51 g
(75%) of the desired product.

[00426] Step F: Preparation of 4-(4-bromo-2-fluorophenylaminuteso)-1.5-dimethyl-6-

ox0-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)ethyDhydroxylamine (8.36 mL, 81.48 mmol) and TEA (11.36 mL,
81.48 mmol) was added to the activated ester at room temperature. Afier stitring for 1.5
hours, the reaction mixture was diluted with EtOAc and washed with saturated aqueous
NH4Cl, brine, saturated aqueous NaHCO; (2x), and brine. The organic layer was separated,
dried over MgSOs, filtered, and concentrated under reduced pressure to give the crude
product that was used directly without further purification,

[00427] Step G Preparation of _4-(4-bromo-2-fluorophenylaminuteso)-N-(2-

hvdroxyethoxv)-l,5—dimethv1-6—oxo~1,6-dihvdropvridazine-3-carboxamide: A mixture of 4-

(4-bromo-2-fluorophenylaminuteso)-1 ,S-dimethyl-6-ox0-N-(2-(vinyloxy)ethoxy)-1,6-

dibydropyridazine-3-carboxamide (17.98 g, 40.75 mmol) and 6 N aqueous HCI (13.58 mL,
81.50 mmol) in EtOH/THF (50 m1./50 mL) was stirred for 3 hours at room temperature. The
reaction mixture was concentrated under reduced pressure and diluted with water (50 mL),

The resulting mixture was extracted with EtOAc (2x). The combined organic layers were
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N- (Cycl onr opvl met hoxy) -4-(2-fluoro-4-io
dophenyl am no) -1 5-di net hvl - 6- oxo-1 6-

di hydr opyri dazi ne- 3- car boxani de [00420] M5 APCI (-)
mz 471 (M1) detected; 1H NWVR (400 MHz, CD30D) 8 7.51
(dd, 1H), 7.44 (d, 1H), 6.62 (t, 1H, 3.79 (s, 3H),

3,70 15 (m 1H), 0.57
driﬁ%overg%éémﬁlteﬁ% an&@mﬂ;%atg_q unggr H@ueeé—l) presgOroNteE gg\a}qq they crude

mat¥rial that was punﬁed by silica gel flash column chromat?‘Fra )glOO"/ CHaCla to 2.5%
| am no) - g g hox?

ono- 2- {1 uor ophen
Mf‘éﬂé %Ef[ﬁ%h) g afrg 91t 1ee (5§ Km@wumpgtmsbafzthm éesgectanoﬁmtdﬁs @Pé)CI ()

/4 94213 (atien Q : |
:;aﬁgz "eg\ﬁt hrgarﬁ;g%ng@&rﬁ oﬁat e: @@%@%o D1QD) § 7.38 (ad, 1H), 7.27

1%‘% (fkl b e3 306, ). Mﬁ(‘cn%)l,)’/m BOH (600 ni)
L ' 4
[90|(428} W@Q&ﬁdza(s)km G| LIER tﬁr % rrzﬂ?t% Quplig, a)gxb%( (400 MHz,

condenser “an

CDWORD PINIS- (A9, 1FB27.RT (4, 6@@, 6. 7ﬁ1@,| yH) A.9B e 2R 3t80aR ), B.aoMm 2H),
1.77¢aBeEhature. The reaction mxture was warnmed to 60 C

(intefnal tenperature, heated by a heating mantle) and

stirred for 6 hours. ThéExapgd¢idn m xture was cool ed

to roomtenperature and stirred overnight. The

reaction m xture wis__cqpeenbrated under reduced

pressure to give the:zcrude matierial along with solid

precipitates that was pugi by~a silica gel plug

(3:2 hexanes: Et OAc) to afffjor

desired product. [004221 % ep B:~Pr8paration of

di et hyl 2-(2-nethyl -2-propi%nyl hydrazono nal onate: To

@)SiqurblﬁB—Zquo?O' D@gnﬁmlﬂéﬁLﬁXﬁ B%Mdﬁhﬂn@ﬁig{%@%g?%%%— 1,6-

494 mol) 1n at U C was  add

m., 643 mmol) by iy deapiti€dazing- ¥-canboe
004 rea I, t
O0F5% r canls apor g e (gt ﬁf%%g%ﬁin%%%@ WP
CDiDohé 3B<§¢1 |1J51a)7 2714, Mé)s@l?&u (hg Hii X0%ifre, hﬁé)sB\Rar(ahdadH)QB 80 (s,
3] 9971dLMRLn Ak 8Ny st diged For 20 hours. The

reacti on Hi xturé was quenched with saturated aqueous
NH4Cl (85 nlL) and wat eEx@®blerti3). The reacti on m xture
was concentrated under, reduced pressure and additiona

73 water (300 mL) wa$ affded. The resulting mxture was

extracted with EtON:(' 5%:%ii.
N Br

o

Methyl 2-(4-bromo-2-fluorophenylamino)-1.5-dimethyl-6-0x0-1 LO-dihvdropyridine-3-

carboxylate
[60430] Step A. Preparation of 2-chloro-6-0xo0-1.6-dihydro-pyridine-3-carboxylic

acid: 2-Chloro-6-oxo-1,6-dihydro-pyridine-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.

[06431}] Step B.  Preparation of 2-chloro-1-methyl-6-oxo-1.6-dihydro-pyridine-3-
carboxylic acid _methyl ester: To a solution of 2-~chloro-6-ox0-1,6-dihydro-pyridine-3-
carboxylic acid (0.644 g, 3.71 mmol) in DMF (20 mL) was added lithium hydride (95%,
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The conbi ned organic |ayers were washed wth saturated
aqueous NaHCOG3 (2 x 250 nL) followed by brine (250
m.), dried over MgSO4, filtered, and concentrated
under reduced pressure to give 112 g (88% of the
crude product that was used directly in the next step

fur urification. [00423] Step C
0. (grS g;ﬁkﬁ'r{}ﬂ alflc[ j}g ﬁeaatilgkvtx_{urs P sEre Aot gl @Wef under N,. Methyl
Ioﬁde:i(()l’ﬁﬁd MOPRY N6 GAZ. 1 MEmod- V@&@Em)éﬁﬁéd“ané@ﬂe%act{&l Iﬁxx%.% Hr%é Qﬁ‘wd for
an @/g?ﬂg%ln% 331 mol, | Msolution in THF)
ﬂiﬁ*-* 8¢ tegy Thepgacopaxtateas qaer@btctmﬂb%wfml il the PH was

6-2- (ThenRidivh Rixtuly QR fanwletvm (
82 86 mmol ) in THE (10 m).fﬁﬁmgﬂ ?t*%‘a@%}f‘%dfﬁ@d%e layers

seRa5 Tlt%qﬁ%‘t}‘st oL W ek piiaciedisity E&Me Q). r Fhscbombined ofganic
la}J&QU\KJéie afied %2@4) IISH éo‘ﬁ@erftt%f%g h @8 redibed HEEUDAS i %%gldaeg'ude yellow

\\gter 500 ?W C. he reacti on m Xt ur
S0 Iﬁ%loé p3lsisisé wqdéwp @rqﬂpm & ahidl raioi that exref sopar@edhigufiash column

TR @RI W05 ASOT Eol 5 IRL J G380 e
degieql (Pifchuétcﬁstaowbﬁ aysalig, sofile Tﬂlestuhdrl mqiucmwm alsceisvlaied as a pale
yelﬁv!r Efy@tgl &nghjdGanB %{3][&?1{'1?% %Qg%gﬁmsr%egat otr%? g{egla)x%n{cﬁtmlc acid

precirpitates were
mefipest2. to afford 7.21 g (4799 of the desired product.
(

e filtgat e-was, ¢ h :
[{?0 Bﬁ‘m nedSr rS%nl Brpita WeT B astet 1 1 o
dibgiduop ridifpSdarbdxyla eer edi:o anﬂ:lrﬂmncﬁhm&wd dhnﬂeﬂ—nt&d;%&ﬁto 1,6~

SERRIE AP IEY 120 7B B I i

0@@31%:nmﬁ1dt b1 Weg ioroed nﬁﬁcﬁ}i&lﬁt the TRSHACHIR QS wad AYRH fdﬁ’aﬁhours at
o ract g%é%e Irgﬁ Et OAc (3x). The conbi ned organi
t“aféftps avtié"r 8 d 10§ 1SR é‘ﬁure dYasedrepped W@s@&ﬂat&d Sodium
bistilfitet i akkn danekd @ﬂtﬁl@{)tf%&h@@hg%ﬁ@ Fhel IBFHAC @R @S THE Sqde@us layer
%’y_ﬁ%ttheﬁ ?ﬁ? Tg%irl that, was triturated wt
wa PR I AGdedt i ﬁa@m‘tn%ﬂzorgan(l@%el@weteﬁ@eéé&tzﬁ@@ and

coméxﬁﬂtéﬁtundei\récﬂbéﬂ préburd & B840 Z‘@ﬂ&/@oiﬁfm Lhenfesd fied
bt ai ned 0042 1 Step D: Prepara I on of

[00§§3§h| org'efSSBdl e tERRH 8 sl nyHelderorl. dimetyl-8-0x0-1,6-
dlhﬁbmwﬂeﬂ%aﬁﬁxglatep\ ) )&t éﬁ%ﬁen@it)n of metlhy ~bromo-2-chlaro-1-methyl-6-
I net hyl - 6-'0xo- ydr opyrid a2|nen§-
OXO—laﬁﬂgs‘(@qGP:tndg& rdegroxylety, 199 4&9@ ), ddBainydll c arpdnt 1,1-
bts&%fph Cph@?phﬁto?@r)receﬁ&ﬁ’ch?%‘a@la&m%ﬁ% (2%)58?1 é @wl‘r}no dioxane

eat e days at 90 C, an
(3 PEh#VRC urdrs Nor et addell dipreBiince(0. 7Thenlg rlvSemmat, & Madolution in

toludRES. qﬂﬁﬂ%&@i@n%% rd G 1@99(11&'@1? ]{egtgg tt% 900 %11%“"38 ¥Attes. The

stirred for ours
reaghipp aigivreavasscoblsdie @ “Slandofuepiied srothult/ﬂe@H (0860 iill)t efhedeaction

The piL.tates co
mlx\jﬁvlféér g@? ?Jih%t%?gzﬁtggit%ﬁ Encf3 ﬁled d % %F@I ?‘ﬁte/ aa.teo%se’lg%r \éﬁsq:)ack
extradiesd Witk Erete ﬁmbd’ﬁhﬁtqomﬁmedfon‘gahrcdh)erm&‘e eveibited GhitOsanirdted NaCl,
i ) 0 nic la re dri L
g RSO Y cof e RLR AL B ARG 1 LR aHER i, Ebiiicaton
by fslesgune clttoma@ﬁmgh}t (netigidand ghmﬁgam%Ad; h&t )d MRS g 164 g (53%) pure
t th ether a ri ed under reduced pressure

dem{m pwcﬁl?t % &f?‘ygtﬁgf‘e 5)?’%6 g (24% of the desired

[0043dbduct SteA Eot Rlepahtidil. 80 GehdD N (PbrohPE-HeS bRy lamino)-1.5-
dimethyl-6-ox0-1,6-dihvdropyridine-3-carboxvlate: To a solution of 4-bromo-2-
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74 product was obtained. [00425] Step E: Preparation
of 4-(4-brono-2-fluorophenyl am nuteso)-1 5-di net hyl -
oxo- 1, 6-di hydropyri dazi ne-3-carboxylic acid: To a
solution of 4-brono-2-fluoroaniline (22.6 g, 116
mmol) in THE (165 nlL) at -78 C was sIomAy added a

R0 E B T TR0 T, S s

lithipg ES(tleethjtihlﬁ)amcDét(Uﬁe mias). :’ﬁidﬁﬁﬁl 1M solutlon in l"iexanes?3 dropw1se
’wa%QE% ; qg %% 6- 0x0- dlhydro yridazi ne-
RSSO & ﬁ%ﬁd""as ifreq foy, ODSAPOHI #ro8) CasMal ¥lol-Piorat] S-Fanethyl-6-

0xG-1 GFHﬁydheﬁg&tdlnﬁarB 37 o 1) (‘fG@%O %19‘%%51}&@%_&29#32 g?clfég n@ro w1$se as a

tirred
Soa‘u‘gﬁ 2‘519 éﬁ éil theireadtion mixiure 9ges sirddos2Hoinue2 8078 9C. The
redttiof) nﬁxtur'EQNdshjuﬁndﬁbd(B iR a‘ﬁ@ﬁoﬁlggﬁg? Tﬁ{e : eQ/QS A‘ngsted with 0.1M

(5} %3 50 rine :
H %@d Wa I%QAP §n¢ %ﬁﬂtﬁ@ Mpel anduthelazere seppiated e @he aqueous
layfe® fvasSBacRleRitcRS - wﬁﬁhﬁo% 98] §nd Wme\&%(aﬁg E’a??%%k»%?&cﬁ%g ((1§a28 Og)

ahe aC|d|c aqueous | ayer ‘'was extracte
ang ospeFniityd unpe reduast rsesswe.gBwificatiaty by Slasle rceludmi dnomategraphy

(mMaPAs cfﬂ'oh&@ﬁ%c 29"19 GONG Rk roag&%g’ Y Lﬁe desvég procgmt as a white

pressure to gl ve rude mat“e
crystailing splich gV EH (ﬂetnﬁe?ﬁ 1 553) (M, iBrtpetterd) dermskle tH WMED (400 MHz,

d ssur ffor
OO P B 0 T R S EG HRLGLEY B b0 B4 o 320
(S@Hé@ﬂ%ﬁﬂ%ﬁ of 4 ( 4- br ono- 2- f | uor ophenyl ani nut eso) -1
5-dineth oxo-N-(2-(viny ox%gethoxy) 1
6- di hydr opyri dazi ne- 3-c filtie: " To a suspensi on of
4- (4-
br onmo- 2- quorophen§%aﬁ?mﬂF -1 5- di et hyl - 6- oxo- 1, 6-
di hydr opyri dazi ne- 3- car boxyli ¢l adj d (14.51 g, 40. 74
nol ) and HOBt (11.01 g, $1.748 in DMF (165 nl)
was added EDCI (15.62 N4 8 .at room
tenperature, The resulting Im xture was stirred for 1.5
hours. O (2- (Vlnyloxy)ethyl hydr oxyl am ne (8.36 nL,
8 12-ifisBromer 3-flyerapliEplaning)-Na 2 thiydrox St hok8)- infatime v s-aadd R6-

to the activated erature. After
stirring for 1.5 %%%§r§g£$h%gr%éggﬁgg"n1xture was
[Uﬁﬁhned ipt #: EP@paratividofragre heatedi ' |
_ ) ] BOXamig (%8 Plsglau%%t}methyl 2-
(4-verso2; ﬂlfomphsrs@mn@)ﬂus dmm}@mﬁd roabedS dlhytﬁép}frﬁdié@%rboxylate
S M crude oguct .t hat
08D BB ekt WM 0L Fided Prest TR Ao Eiminec0.042

ml, Prdé p‘amalb i Ohe gflution was I;:ooiecli to 0 °C and lithium bls(tnmethy}sﬂyl)amxde (0.81
enyl am n

| 2
ml, Z(]J Sgr 5y é{‘[ﬁ%ﬁﬁuﬂ%ﬁ) glt‘? FXE SPI)WEIS @Hég%gcggpwwe( The reaction mixture was
Warﬁledilth)ﬂdbmptﬁmpdaﬁlrme -AJte AKROAFBr 0BT mihuds Xl rr@ac%n 4mxtureras

fI heny| t - di met h - -
quex(c?xﬁg %Hﬁﬁ@%ﬁ g Sﬁ‘g&'ﬁfﬁ N?rg]cgf anedsp%%ﬁtioned belt\:ngen PXOAC ar?c)l( gaturated
NaCﬂl TYtel tgpy Wettpdbiigred am@ @ig@ﬁ% qi@el( &Zs &%qua%Q)J ad B htrated
und@ Gﬁf Nia ueousdfq 3
Bt GYIFTE | ESTES- ‘Fé'{&’atfﬁii) Bxadlagh i ?qhé@l f@msathmwlsf dethylene
ohiond@'MeK}Qmef 12igbive). 06Me (94%) pure desired product as an off-white crystalline
solid.
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reaction m xture was concentrated under reduced
pressure and diluted with water, (50 nlL). The
resulting mxture was extracted with Et QAe (2x). The
conbi ned organic |layers were 75 dried over MySO4,
filtered, and concentrated under reduced pressure to

' t he.crud er|aj that vvas purified by silica
[0943}5]6” ashiRol HHEAR By 4-FOeTOROH42 nhnnvimmna)—N (2-

h N/b thax rHifeoRArh R mt A0 'I%ta‘%gﬁl}mn of 2~
4 thf desi red product - Z
e T SRR IR e (o) DL e I

dibgddByfdis- 3-ibh'ﬂmxa?mae7 g) 064 ,g, dwo mﬁwﬁ?n @ﬁla 0:1'@ mh?wg?aélg CE% ueQUS

2 @%3%8 “)‘L rPl7z604&1301) 4f§e (elwilon IBPKWQ%\WE Stmedd’et &t b at room
tenl]:l?lraﬂﬁﬁl‘ﬁz ('I’ﬂi@?HMdZthc r&%%i ?hrg WEE aéjgsq%d I(qu %&%’Iéd%e reaction

ml(ﬂpl‘e ngq)dllute with Kt Ac 31}149 IIgCEXHrqﬂrganinaydﬂ weOseparated, and WNasDed with
saitatehl N g coﬂbzﬁéi adtebd SRR o bgl:lyg{tr%?tﬁg ith EroAc (1), The

| am no) - ry o
CO@PIH%P”@WPI ‘ﬁ’&?@"l ‘N@‘e @@dﬁﬂﬁ@ﬁ@m aubé coh&0%26J uhﬁré&ﬁbed(pr):ssurc to

yiehEd, @604%&4 6?5%%%6( @4 %;«3:1 %g&?%w{_é? ! ?ngét%ﬂlfﬁbsgf cg"\ﬁg (Eﬁ??ﬂ m/e

414,416 Od+9B: ;(aupmuepeptea), S NIV (400 Y17, TRA,) (599,80 @HDH) @43 ?s 1H),

ERCAETECRANG ﬁ%ﬁ%k AN, 3?3&&9}@&%%% &P ?ﬁ‘&)) 399 G

JHp2dbre BBy - 6- oxo-1 6 di hydropyridine 3 carboxylate

00 4301 .St A.. Preparation of 2-chloro-6-oxo0-1
[ i hydrd® qvgp%gogpcglgﬁ%gf;wgr?paled 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

Methy] 2-(2-fluoro-4-iodophenylamine)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carhoxyvlate
[00438] Methyl 2-chloro-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxylate was
converted to methyl 2-(2-fluore-4-iodophenylamino)-1,5-dimethyl-6-0xo0-1,6-

dihydropyridine-3-carboxylate following the procedure described in Step E of Example 13

using 2-fluoro-4-iodobenzenamine to yicld the desired product as a white crysialline solid.

MS ESI (+) m/z 417 (M+1) detected; 'H NMR (400 MHz, CDCl;) § 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
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aci d: 2-Chl oro-6-0x0-1, 6-di hydro-pyri di ne-3-carboxylic
acid was prepared from dichloronicotinic acid (3.00
g, 15.6 mml, Aldrich) according to the procedure
described in U S Patent No. 3,682,932 to yield 1.31
g (48% of the desired product. [004311 Step B.
Prepar.ation of 2-chloro-|I Hmathyl 6-oxo-1 6-di h dy
ro-pyridine-3- carbmyxyhicnNacia methyl ester: To a
sol ution of 2-chloro-6-0%o-T, 6di Hydr o- pyri di ne- 3-
Nypoly in DMF (20 nl)
5@ O. 078 g, 9.28

carboxylic acid (0.644 g,
re~was®stirred for 40

was added |ithium hydride

mml ) and the reaction

m nut es under N2. Methyl iodide (O 508 nL, 1.16 g,

8, 1262@%&34%5& Infddad Ang on ure, yas

stirred

(9

m xture vvas quenc ! idiRe- cH@bxamntl I the pH was
{O[ﬁ35} Th% Jpl\éctf’lglpar o,tyﬁt ‘frze(z"i‘ﬁ;%l dJL lg ?tgﬁi_gdle_pggt hgg:i ;9%,- Ec o =5-0X0~

sat urate a-the fayers

dob xﬂi1nm-3t dnrtictk @ARIe 11“&()& solfiiRnCATttAA d-(2-

- e ri ntrate
ﬂu%%éﬁﬁoﬁﬂha*a@‘%ﬁ%r b4 lmf%h PE I oo e b1 (100 &
1. 29|m1)amam&$6@ élsllgowmd atldud @(mﬁuﬂb@ etnyia?fdraxynaaﬁm@(d hatg, 1.44
ol S RO e B e Yl BB D et a1
mrrgal)( @Z%)so}ntmﬁsm I&Q&ieﬁ)&dasﬂtﬁ@éﬂ&&p\ﬁ& ar Mb&ﬁo&ﬁ%&ﬁr@'ﬁab R@rmed to

" 4 The norﬁ_gnro @ was also isolated as a pale
°°§7‘e PSRRIy LA SHHDESIGT () miRiiesi the FrepYqremixiye tqe quenched by the

additegi ofi 1srqrma@1 Zrichk e B bRt HOROAR a%etshtma%da%cﬂ THe Udls were
&10043215 Step C.  Pre ar ation of nethyl
sep%raﬁg 5% 8 ORgRLg et w%gxppﬂ SSkbang ggncentrated under reduced pressure

to yebidy ehuaydlioth $BBd ﬁm@@éshewtvﬁﬁ&u pJEmcano%% %e' % §dp. et hyl

hl or g- I-rrethyl 6-0x0-1,
woiqoiydro Pagarntign ‘

1 SJ@Mfet mb maglh ldhlre-ﬁsmgﬁifd@ %rg s%m{og 0%7 39 pRes ﬂ&oro-
reaction mxture was stirre
4- Kﬁwgylﬁflmo éérﬁ‘@@hﬂeﬁ"@t%?\‘ézﬁﬁmé@xmhoﬁhé GFCbTaBCﬂtlcpwndme 3-

g e TG P 2 W18

and then di
Th egéﬁﬁa%m@@ureme stirepdefouds llnay@ﬁ at mwars tirepdatenet The pchf\thetrhactlon

nuxﬁﬁg%s Jd;ﬁﬁ 7%{5’0? m@la 1%:;1cltst%l %rl%arvéevsags iy Iccg w{% EtOAc

concentrate er YG%UCG
and 2@l dTha oy@n cdwes olai @bpamteqwachmasmﬁ ivkith muedt@ﬂ NROI0 438 combined

f
s ghE ey e b el Ul s Gl G Satas ey tagers were
dﬂ@d’ @&S%bp@nwmmtmfedmﬁmyied&ebrmmra dhukigicaioh - byedilgg gdb-flash
‘coiu%fﬁrgl lfhrgzﬁ%l %ﬁ%ﬁ}’?p)f tglylgﬁ“e 3 louge%&)ﬁt € O 4059&\!% Z‘L—(Q-f?uomufi—
1odomhwtiig1jmeﬂyﬂ mlmmyhsma)me(zo(@g@my)eimbgy)glp@.wh@ahtowoﬁdéie)3-
I oXxgne a
cerolag 3 %18 B0 P O targ) 51 i oeietasaltl. BSESirppys 462
(M+2) Migel ﬂﬁtTcﬂﬂihl MtNNé[RIt(u@mMHz 6}9@1})%8@?7 an 11?![?) g, SU €s YA 7.47 (d,
1), TIEE APl % S or ooy, 5 85 ol 1 S%5 % e s, ZH) 3.29 (s, 3H),
2.14 (s, 3H), MS ESI (+) m/z 462 (M-+1) pattern detected.
Example 16A
Preparation of Form 1, 2-(2-fluore-4-iodophenylamino)-N-(2-hvdroxyethoxy)-1.5-dimethyl-
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reaction m xture was cooled to 0 C and quenched with
MeOH (0.800 nL). The reaction mxture was dil uted
with Et OAc and washed with 1 M HC . The aqueous | ayer
was back extracted with EtOAc (I x). The conbi ned
organi c |l ayers were washed with saturated NaCl, dried
(Na2SO»4) and concentrated under reduced pressure to a
dark yel | ow gurf%Sg--fihydiopyyjdiney] X§|IGeo| umm

chr omat ogr aphy (nethylene;phlorlde/EtOAc 15: 1) gave
0.164 g (53% pureH desStg oduct as a yell ow

crystalline solid. [00434] E:| Preparation of
pheri” | no)-l 5-
Ndi R arbox : To a

nmet hyl 2-(4-brono-2-fl uor
di nmet hyl - 6- oxo-1 6-di hydr
solution of 4-brono-2- 77 f uorobenze am ne (0.058 g,
0.31 nmmol) in THE (2 nL) at ©.78 C under N2 was added
[004d1]hi um Bers (1 B gl off 3-¢2-Nlaot dieiod O ptedyiainindd1 361 femi-6-oxo-

1,6' dlg%g(ﬁ&é&ﬁdlf%‘% FI arbo e¥gianf§geiéi) 'IWEIFdIéﬁpl QW%’e_lsFe ’]E() ghﬁgmg?&:}tﬁé(}%{jpf 2-fluoro-4-

iodparglished(d 82 g, 0577k atenBHT G-25 L) at -45°C under nitrogen was addcd IM lithium

N L Ty R A TR LA e

Afied Inhpurartebhidie 1 SefifihgRe-k ol BldthyWRDySdihd-5-86kbbQlic 2%1% methy]

e (T8 €0 Bamot] B T LBk Ras t0480 phpr o metp o tamiarg wes held
for @. Hok 55 hiGutand -4hem mhn alfoedd W t»EmEtoQ‘i\Q °@%d%@£ﬂbﬁé& &8h water

USE%@LIQE he | yers separ ated. The aqueous ayer was
P ELTED WIF‘HGSEWHPP&W fwf@bﬁbﬂﬁ@@n Eﬁd&@nd 11 °C,
Thd RYEHS W RN ANbREH (NAR) 0 ~@BéL; %@f}ﬁﬁ %J a&ﬁ%@m&rmm added

duced ressure Puri fication col um

oveg i kit B BphyS %ﬁ@&h@‘i’@n@%ﬁwh& e Gfer saglidg oganight the
mi@u®§Ris A& B4R %Qodaﬁﬂén?%(@{e&gﬂgtangga(ﬂmﬁg% ?ﬁi/ﬁ- solytion (1L,

Lrystalline solid
15% &tV added e dthe dower (aqpeonivRy () Otis Mz arde BRI B)e BID 1&8r was

coné&maﬂehﬂby dlg’tﬂ?a%oﬁ?o 5ﬂp'(9>c %ﬁ?%soé%ﬁ@ge}?% 65 Y%‘ﬁf? gcgieq_ i{ﬂ%‘% mixture at

app@xgl)aatel}gﬁangp@erlmoum RIM@ANaO then the Nlee Wihs cooled to 20 °C over
3 hc%ui 4A§£rolnﬁbug al 3 Cff?%ﬁﬁ(‘f%@(ﬂapgaogéd( 0“@@%@%@ 32»,%&% emperature

dinethyl 6 oxo 1 6 ropyr
overnight. T e reaction mixture was then filtered, and the salid was washed with chilled iso-

hexane (5 °C) (2 x 1.25 L), 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
methyl ester (248 g, 0.60 mol, 83% yield). 'H NMR (Dg-DMSO): § 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,
ArtH), 3.69 (s, 3H, OCH3), 3.22 (s, 3H, NCH3), 2.03 (s, 3H, ArCHa).

[06442] Step 2: Preparation of 2-(2-fluoro-4-iodophenylamino)-1.5-dimethyl-6-o0xo-

1.6-dihydropyridine-3-carboxvlic acid (2-vinyloxy-ethoxy)-amide: To a stirred solution of 2-

(2-fluoro-4-iodophenylamino)-1 ,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxylic acid
methyl ester (221 g, 0.53 mol) and O~(2-vinyloxyethyl)-hydroxylamine (63 g, 0.61 mol) in
THF (2.85L), under nitrogen, was added 1M lithium bis(trimethylsilylamide) solution in
hexanes (1431 g), over 55 minutes, keeping the temperature befween -14.7 and -12.4 °C,
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[ 004351 Step A Preparation of 2-(4-brono-2-fluorophen
lay mno)-1 5-dineth 1-6 oxo-N-(2-(vinvlox )ethoxy)-1
6- di hvdr opvri di ne- 3- car boxanm de: To a sol ution of

met hyl 2-
(4- br ono- 2- fluorophenyl am no) -1, 5-di rrethyl 6- oxo-1, 6-d

yr| e- 3- ear boxyl at e (O 060 g, 0.16 mmol) in
Aéfﬁéqtﬂﬁﬁ‘i_ Q Weleted 6ol 2 9imgl) mg/ac@pmw the myxivrexipllawidhiey 2M
HCs00di3n (198 prﬂzﬂehmlahdedm@rﬁ HIu'te ”T}Q%ﬁqg%?r‘@ %fag t%ﬁé@o‘gﬁd to

and |ithium bi s(trl met hyl si |
VRGP, 22| “Guprshothe do v QQHEQ"}@X%W@S(? Zﬁ/dé veed chephratec pvd éaecardEkie The

orgBACHHa wal XlasHe \W%? sodi\@rﬁ r@ﬁgn{l@ o188 tl%%’Wv?t 0 L) and the

After stirring fo tes thée rea onm
VORHRE Kt euggd tor?@p@aumqwlnd 7éfL lsgaﬁml&heldoﬂ\lammﬂldent at ambient

Qa1 1sb ekl Pei Ldrat ed NaG
a ayersS were. ?Z 521@:1?%{? andt gmé}gurgr? Ve T E]/Oé\rs gth&rt?né%emme
he]@l\ﬁ@%)ﬁw 5:8) Acentitatae ﬂthhemU éburr & dhie eﬁnm[ae&s Ulemixture was

h |
oS 125 B 5P g5 AR A% A e A MR
ovespighi oh ﬁaﬁleaquanﬁfy wﬂlsd—bemwst)alrﬂn) Neas a8&ddi dd tHBmb@RE 38} held

t a
ford] Pfcﬁn, glg %olalgex?%e ﬁé%iﬂ%r}ﬁaﬁ asldeﬂlr_ Az{tex ﬁ§/ gpxgﬁgﬁéft [Qo)gyl)h@ plurry
WaS ﬂhiﬁrlmétnkdrﬂhe Gelmb(Waslwﬁ;heﬁ oy ceiyd lsGJhBﬁné%(P aLh eed i@ in JRuum
|
ovdh, 8, 4098 b Treidtont uftiore fisdopbensirstingtL bissgvkS oao-L6-
dih§eropyridineydr ettaxii ac‘lc.i &- din@%ﬁii@lﬂi&?x} thﬁ@(%@rmﬁm 489 vield),

H ﬁgﬂga&gh’@%ﬁﬁ %Iéblnhftf!?%?gé@, ﬁﬁ%KS) 1H;I?h1é{)r 'éaszfci &H, 7 8.5
HzTAXDHESS GRS (Bl DRI ggﬁfczmécﬁwqw a;gom 2 AERGEALELS: 3 99

H of the reaction m xture
i Thiz. PEHECHR3. 9ﬁ13>&3L(meZHla@CHﬁ)l AL i L) AR A5 (s,

3HHQ@I{3)T?@2@rﬂ?%@Hk Ayer was separ ated and washed with
sat ur at ed e conbi ned aqueous Iayers were back
b %) = st

(00443  act §§FP\Nﬁt h PE

p : . nLeated
solfiopdwét  as(Canans- ﬂ-lwlruph@lymm)dlﬂ dlmeth@bﬁ-lodo 111«511158&013(ymhne-3-

cartiigic o fs?zg lox F{ arR?%D(HOSg jf@‘se @dm hlOgem, g‘“ﬁgn? (850

mL)_uA-gs adgled BM(JACT (B18 ML), G/e595 (rtinutdsH), 1742@5: (Affer 12} the reaction

s ol e et Pl il i A Bsosirbpntil @ mi) was

addegsiong tohminvies depmgshajm@uab@d af zi]:pmﬁ&ﬁd’tﬂbv@& °l)3 aRgl pl4of the

I nst

mlx{d:g \?f%st agg&oxglha?& g'p Tpr%?uxt% Was p,p@amonﬂqé@gl MIBK (1.02 L) and the
low@eqqumue tdyeowss &@ﬁtaﬁ& afd aRpRldds hed \Q}‘un&t &NH@banic solution was
hen! & ELALYTE LN Exanple 15 0 0 F

then reduted by distillafion, at amb:ent pressure and thh 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-flucro-4~iodophenylamino)-N-
(2-hydroxyethoxy)—I,5~dimethy1-6~oxo-1,6-dihydropyridine~3~carboxamide Form 2 (1 g,
seed, prepared as described in Example 16C) was added to the mixture followed by ethyl
acetate (170 mL), After 5 minutes the mixture began to crystallize and iso-hexane (1,7 L)

was added at 23-25 °C over 50 minutes. The shurry was held at 25 °C for 80 minutes and
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N O Methyl 2-(2-fluoro-4-iodophenylam no)-1

5-di net hvl - 6- oxo-1, 6-di hydropyri di ne-3- car boxyl ate

[ 00438] Met hyl

2-chl oro-1, 5-di et hyl - 6- oxo- 1, 6-di hydropyri di ne-3-carb
oxylate mas converted to nethyl

g o POl e B DI PTG PV e i B s von

30dEserirbade ihe 18k emidEa0{1 4Bk %31339%'%&19 'H NMR (D-DMSO): §
é%fluoro 4- i odobenzenami ne to |eI tfhe desire

Gthcbh 124 2 tHD Teoy(st I, ik 7381 d H, J&gfizsmw Sp#, 1H, J

8. 54ﬂ;Z )&M)l); 9@-@@@%@% %iﬂ%)’\@/gh Sﬁo%%ﬂ% H/ZC?gH(B% 35514) ?‘@gﬂ T H

ocgrgz) 25 (s §H8§C€{5)T, 2@@.)(3 38, 86CH, MHESDXHLE/2(484 (Z1%,. [M + Na]),

46 ﬁm% 16yt HPF H NN 0
E¥ Pword]yg?%gbkhe(ﬁ?b%f;o) N- ( 2- hvdr oxyet hoxy) - 1
Of!st net h@ﬂep64 oxd?wba@ﬂordl of Bbmjpy]r,l 2H hBuGodap duphanyiateno)-N-(2-

0 ] -fluoro A- 1., do&heg
noj - - 0- OX S ARCEY, dt hIo e shurry
of Bw@rqdpytrfrcm &tep 3(k‘23$r9) ulxa;hyldteetélfe) (:ao B}g lausd Wh waf advet mohm 1, 2-(2-

P AR R85 Y-S0 AP e
carbo»ga;mdaj(4r9%)3pzepmxbasydea¢re>ea Gh §8905)0and rdsidl@l mwedial W wekied into

0Ty 15 GA0ET, € 2 MR S LN AT
Anallysis bf & bamnm bidivbted it tHeythatéray Waéll.'ﬂaﬁﬁy FdnBl Kiter #fiBiker 1 hour
ﬂwqagp% é? ?Asolutlon i.n hexanes) was added dropw se.
BRECH B WUV easiiiodd G apd arf@bﬁm@ﬁﬁféhaﬁm@ram a
furthbt €325t § r 6f Mypnhion, 1DMMRE-8SoddpBerk %ﬁﬁd)qm(mﬁr&{y@th&%% 1,5-
dition of 1 partitioned

S IEned DY e A U o of L ML 2 bty rmple 16D)

wa§ﬁpiadi atEeasabdint igh QRElAB S [ AYSRL WaRingd 840 (°bl®ga§%ﬁtl g@&jfcn a
ﬁu@ ntrated under reduced pressure to yield a cru

%%fésl PEPT D (ee analyeis vipdiertadt thptupaniq Ben 8rrempingdhe The
voll@¥ bf Sieaiix kOB RusRdBy di é?:l@l@ﬁ’(gr%ﬂ sgﬂfeﬁ)tf 780 ﬁlL r}c/asnoved), at 52

°C§ (2-fluoro-4- |odophen | am no)-N-(2-hame

ate]) frpeiiyg ane-49R suber-6 Stirig af @h e hen gormau@bmm:giweand the
mixbte Gvas GbMhdIPRA Obut GhMPGs Ridicdeel [4R7Ome Form 2 still remained. Afier a

further 7 hours an extra baffie 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-fluorg-4-iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-

6-0x0-1,6-dihvdropyridine-3-carboxamide

[00445) To a rapidly stirred mixture of 2-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-
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4-i odophenyl am no) -

1, 5-di net hyl - 6- oxo- N- (2- (vi nyl oxy) et hoxy) -

1, 6-di hydropyri di ne-3- carboxam de (0.585 g, 1.20

nnDI) in ethanol (10 nmL) was added aqueous 2 M HCl (3
The reaction mxture was stirred for 45 m nutes

erature. The pH of the reaction mxture
6- ‘\’Né’slr gg@éﬁéff’gﬁ d{““t? ~Hrphoxyiie gif Rrvieyipyetie)-paiet(#arg, 8.52 mmol)
(pxﬂparédJ ecovdsy & IRth@Fle W) ﬁé}pﬁ‘? ab@)%dm"?aﬂ allc_:lgt%t oﬂa%ﬁb L) was
parated and washed wth satu &d
ad‘i‘%ﬁwé{? ﬂ@fc{ldeéb’b%ﬂé 1:8/88 £, We@iammbk Pébct 2 hotrgdesaitiah 1% of

theFsidig thhtspial rebilg i fe. dried
ezl “and D PE gP TRy LA WAL Bug Ry F e The
lovpsii r A9RPQUA L 1BFF Bips sedaraied ged discadéd an:cblthﬂmrgamc phase was washed

w1ﬁ1r§5&lﬁﬁtc@19£ﬁ93é)@ Mﬂe“]%lvﬁ%l GRS & %glm'\@% vv:l’/%fol}) THE VSiume was

(2-fl uoro-
thep ygdpseny distikasion1ofsadvanet(Hy | mB} ax atrri‘dsﬂ%: i€ vibregghne X(ys)s et(head

tenfPédhnd), 6- ’ﬂiehéﬁié 1SRy Waéj'tﬂ% %ooéfo ol oI d anci/%o%éll g;)(Z %,zgro 4-

over tV\D st as a

mdm@nylezmg@)-Np@wgmqum,éemmaﬂﬂyml\&o( ]“;@-thMﬁZ) 1@9@13’3\) 5
car@ox?ixucfesgfg]i%%f) ntgﬁ ? de( %cc@%}?go;o gxanﬂ_ﬁ 16@ g%p (‘brwaé adfigaré The

m1>gur¢4/va(s Istirred foZI-Z)) hoBrs20 70SC. 3ihe ten%e&fhré $v,as ?9@1(3%%5 2BSE over 4
Lé) S Hﬁn% e‘slr gl}l\élﬁé%)\?'ﬁ?& ttoelrc% f%?tl %&tﬂe dl‘he s1u1 ry was then filtered, the cake

repara o

waslwash¢@with uolﬂ@tl-éd a@ebmomermymadfm RIE) soli Gds BM@H‘ x%x%t:mwenlat 45
oC 5t di_net I (%9] 3( ﬂﬂl hydr opyri di ne car boxam d
'HOPR F 2-(Riluggo- 6"‘[)1’66 i@lﬂsi Epp{giiydtpb%@xm 1 Sriliragthyl- 6-oxo-

16-ziwam5yMﬁ@34a1b@ﬁ@nmml1 761%)5-dl net hyl - 6- oxo-
1, 6-di hvdro- pyri di ne-3 car c aC|d nmet hyl ester:
To a stirred sol ution xaznw - iodoaniline (182

Preppar&ion 61 09h-Flubid-AidEorhenvanisd)-Ric: k] 0% 0=
was added IMILithium bls(}r}néiﬁéég%#@'QV)PBHEH&ﬁ¥§6oxo
solution in he gydrepyy@merpycaroxamide Form Aut es at - 43

[00448] - 41. B Cixt¥et € 1 o0 )
gzhl oro-1 m51x dIeITE Chyl _uf'fuoro 11%d08hc}1]13};lgmm0) dclhrrlilgth%I % g}r{%l 6~
dihy, PYT@I@C? @F‘IP@‘t}'Hgflaclde@t@pylgmgh@(y)_amm n@D() g 9|1I5IEp,mol} and

hydﬁ)%ex@%hkﬁldm 9«@9%@' t&l‘éﬁ%dléf%ﬁm 'aﬂ“trﬁlg) &r-gp t%x@egl‘ t Wehi Sé)dlum
hydwé‘(dﬁ'](ﬂM 248 I(’lI )aW@S thoe addeddand after wafueher ](Oltﬁﬁlute’s ;medid isobutyl

ketog@@ mgxﬁ{dleglymd@tgt@é ﬂﬂ?@?é %ﬁf&l m?cgt)}(lt Ee | en‘gg? %g%rs Weie SeRagpted

and ths ojganin spbmgn @aweshecsmmﬁa%mm (Qmmenvmaomma@ﬂdﬁmmexy
half %%atélrlah QML 10 ﬂfgg«!:) t’{? {eﬁziug \%Qsl taken up in meiy?t?sobut}gﬁ(e?one 3

ter standlng ov
ml) and ethyl acetate {1 mL) and ‘zhe mixture was heated to reflux. Upon cooling to 50

a1t

°C the 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 isohexane (5 mL).
The solid was then filtered, washed with isohexane (1 mL) and dried in a vacuum oven at 40
°C, to provide the title compound, 140 mg.

Example 16D
Preparation of Form 1, 2-( 2-fluoro-4-iodophenylamine)-N-(2-hydroxyethoxy)-1,5-dimethyl-

6-0x0-1,6-dihydropyridine-3-carboxamide
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m xture was allowed to warmto anbi ent tenperature,

and sodium chloride solution (1 L, 15%wv) was

added. The | ower (aqueous |ayer) was discarded and the

THE | ayer was concentrated by distillation to approx

1.4 L. Iso-hexane (4.65 L) was added to the m xture at
y. 52 C qgver_1 hour 15 m nutes, and then

oxi nat e
OFH2]  t Theclinghmrodus e Fsmals 16 (35 eng) was ploasd dn  Af1t &0 Redleys)
1edBAGH tuBé togBth&r witiNS mAkaekib kird ‘P@ﬁld‘if?é?zhgt id] Q)va? a5 404 ; o Bleglanol by

hat this tenperature over ni reaction mxXx
thepddition of opg fliospied, mlaref mﬁ@ngbmm@bawas{a 6 8B edthvititring. A further 5

mnglﬂ hk@ehdl SPrs PRXAREHE 5{6:910:{ é.ﬂ%é tg! e%?uré‘)a sager}%a%yeddso ution was

dried in a vacuum oven
Pradpgsg s qolingd Bfite ﬁylwm@pf the Soli hxﬁtdl‘syélveﬁi— th @eshiltdnt SHseeh was

ﬁlt&@@.’tﬁré ?}?Tagl (Pfﬁr &I{Pﬁi‘m ?ogg B@g}ﬂteg’% ta?%c(%ré Ei)eg?t Sg gm the

b¢ Fpe wes a&n(doled 1) °C al 4 rat? of-IZ °cAmh-aha held 268 °Cintil the

ma@cHal hlt %r)éth{z % Sam%ieg %ve%sfgltmﬁqu ff\l\éf-% Ey @c@@l kagnk?)}gqipndmg in

am}n;p@}@pdﬂ@@@ﬂ@ko&ﬁsewerz calefuip @rAdedTro@df the filter paper and examined
y%Rg B- fl uoro-4-iodophenyl am no)-1 5-di net hyl - 6- oxo-
di hydropyri di ne- 3-carboxylic acid (2-vine-ethoxv)

am de: To a stirred sol Bkimple 95 2-
(2-fluoro-4-iodo nyl anj n8 -1, 5-di net hyl - 6- oxo- 1, 6- di
hydr opyri di ne- 3- é& ton ester (221 g,

[0004853 rml’l)w amﬂy @oﬁ/&cr\difﬁﬁ&tm%@tttdﬂﬁénaf‘eﬁrbyag :rl to.%sg ggﬁm Be2 (BBuoro-4-

ot TR VAT BIGass | heietSFoniarh @y Gopiners-f
lhexatie Sverd 463dr
:;: mer sztreﬁ rai %gitil\)hegelﬁ\/r;ﬁﬁ%ﬁﬁg @s%ﬁl@%f tﬂ%ec‘?ﬁltzﬁ% A?Etenal gn Siemens
Bipeongrystaf & C)V%ﬁg,mqui@@nﬁﬁprezgh@ qrdhe sample drtd @ dhin dayer with
the hlh%f mrr?i@rldé'c%pe fi0k] anedinhy. ¢M s {ﬂgl‘t @QLWM& éé’r 0 §ut%2( 1mprove

was _added over 2 mnu he m x e wWas
CO“%\quo%X?éHU?% angydiggigied vzvzhé( Hifel g@Ih?éﬁWbW&la cappee d@:g-ﬁrtma@eus tube

opehad2bad-ky s 46 8palal £ delthe] GOALAE % NG, (2103 rﬂfg]g;r D5000

phase was washed m chl'or1 de
POV‘WI\NX rpy o tkacionpiny ﬁ&i@cerv@(&nﬁams Iraedubcefdnttyo CV4 9GH). The

col]%%d%dﬁoﬁ}&é v@as ?ssé‘d ﬁ’)}(ou h 54 lzukt r%a‘u on b1 225 ce Mit set at V20
SR ERE dpet ggg 1S §64 8

sol vent "at anb ure.
and fhgdeflpcied 1{141@"1% d;tlte%tr@hmwh a2, rﬁnhnhﬂ’csttanﬁshﬂanﬂ h@ 2 mm detector slit,

t t |
Thels %H?l@ ;\’?EIS :'E&E%slﬁ? ?!g?l ?%oﬁlc? Egrod(di ffg??ey 2 %ﬁ:@ 1ﬁ?r§1pﬁrr‘nte(c%§uous scan
mod@b@\[eé dhet 1an@02 dperbraltd 4Dalke gr&esm}&retaam dhdtireiatacBedee dTHeOn8riment

was @ﬁlﬁ;ﬁ;ﬂ;ﬁ lvsqthaaf sC ntt} lgfh x cgrp%@&?% 36&%(5 o g@géhéézgé%eggars by means
of arﬁgﬂt Qp@imé%} NTd4 Of\@orkﬂiaﬁumﬁpcrahhg W/lﬂﬁD]DﬂTrho‘@@ S@iﬁ)&@@ |9Data were
er 45 mnytes at 0 C the slurry
colleRlyiele MR ZNE 0o g B WP R IEh 4 Reb porement
[0044%0- hex"ﬁ“reesk(lﬂsdlseis)m isheimrelhaesh Kiray 36WaN di@¥abnand fay be

Obta’%’g‘% %E‘F’F JISF 82% %% VOGNSRV ERAL [ degergingsamgeasgrement congditions
(sucldasregdipapyt, Baimmepﬁpﬁéﬂ;[dh(l%ﬂablﬁn@@e@) In Barticular it is ;enela &nown

vi.nyl oxyet hoxy) - ani de_ (190 g,
that ﬂ%‘ W}ﬁ’\é 5!\/%(5?}/ pgwler 4ii a¢tion| ppttep may jluptpate Aflqﬂ)endmg on
meashrenizn{ (SD,ndiths MdHmp{é pahatallon. Wdr edarBple the skilled person will realize

that the relative intensity of peaks can be affected by, for example, grains above 30 microns
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Hz, ArH), 6.55-6.46 (ni, 2H ArH OCH=CH2), 4.18 (dd,
1H, J 14, 2 Hz, OCH=CH2), 3.99 (dd, 1H, J 7,2 Hz,
OCH=CH2), 3.90-3.88 (m 2H, OCH2), 3,81-3.79 (m 2H,
OCH2), 3.25 (s, 3H, NCH3), 2.02 (s, 3H, ArCH3).
[00443] Step 3: Preparation of Form 2,

. 2-(2-fluoraq i odophenyl no) - N- (2- hydroxyet hoxy)-1

n élzi% W{eflﬁ’g‘/}m@%ﬁ%ﬁm&f BUeH h@efﬁdﬁw P@%Gﬁ@%y%ﬁ%wsaeﬂemﬂled

peBosivillldl @0ealis® kst e Pposifion of reflections can ge affechedlby éhe precmf hgight at
- 0X0- 1, 6-

fl henyl
hﬁhﬁwgsgﬁ quég §lfg@§$%§g‘pq? (%)e g%rp gahbratzon of the diffractometer. The
surfe WlaibtltPsmae m@{a m@jﬁh@@ha(v%%ngn ei@ec?’ %%%T#g&ﬂ ?{ned in the art

nitr O en, I n was ad
Wﬂé\?él?reciaée thah Eheeélf%cflgwpﬂtﬁncdata\m&é@n@ hesein is met ioe@c@qndmed as

abddRSe ﬁ@ﬂﬂhﬁ%ﬁ n{f@r?na'tleﬁi (s&.at.'f&%n)?y %Lﬁggﬁgaﬁ i ‘?x‘ﬁlold&gf%g 8% Ray

2M sodi um hydr oxi d
Poyyiles itifdactopelayi Jahn W*!@Y tebper BP6r dharefap pirSd)xlil hatuelelgstoﬁa that the

crygalhzl;@efow af 2‘@%0{8 X346 \Q@§ ﬁ{gﬁf\lf\?' 1(3%/%]201(]3_/ -lrgedgnethyl 6-

m xture was then partiti
oxq-hé- diHYdirlténmé@@iéO*fmyécr inas Separ ot ¢d a*mialdlthact aralédt X-ray

poyh? TR sk P ERDIoCHE S, B® Jpe i P g
Plgﬂ@ﬂﬁ:@ taldieed afy 85st95 pavididf Xesy phveder diffivaion @ﬁt‘t&ﬁ@stﬁh&nually

te. t d d : .
oS S B s LG BT PBE s i
peraqupkidixd irthehry oPR-r; pdrdes tidhdclit®is able to judge the substantial identity of

2-(2-11 0-.4-i odophenyl am no) - N-

X'rfl)é]g%‘@df:g%"’é’fl% % 5-di met hyl - 6- oxo- 1, 6- di hydr opyri di
ne- 3- car boxam de Form 2Ekdm@e 168€ed, prepared as
descri bed in Exa 16 ) vvas added to the m xture
foll owed by et hyl ‘f eliXf t er 5 ni nutes

[oogdve mi XHMﬂf@erﬁﬁ@%arﬁﬂlgCCbﬂ%hﬁlﬂH g@s@ﬁ%ﬂﬁg t‘z}%@&ﬁu&éd bn 2-(2-

L) . d at |
g - P s s BT o G b -ckeranp ik ewbiine--

carfdx@mRIe [Foth VR andVa Rasl o Widihler [T 806X afien 1880 tﬂj&éall&h@s@ than 5 mg
dried in vacuumoven at 30 Cto provide t title

of mderis pentaipergn agh0 i@ gpmimim padigerivithay pierced KivRas heated over the

tem&%@tu%\@@ 95’3%? %% % a Jcogsa:qon‘g Il_algagfmgl;?_tﬁ of é (;Dpt:r ?m'm H, Ac’ yurgc

gas 8sibg kizrpgohrds, usébl Ah- ﬂ@\n&'éte(olﬁw() meexGhbnuteS 74 ('t, 2H, J

(003 | g s el il ret 1. oreo B copfpﬁwi(a@g@) N-(2-

hyd{R¥&hoxydl ;5-dNapthyl-6-0462,6(dlBRApy fidihd- slchrbbxanaSést{o% lardd) Qharp

00444 Ste rati on of  For
endbhees! it 5 oL (BaGINnOT LA s e S e BRresL Yy yhepeas Form
2, 5-di Wetjﬂgzlﬂ@r@lﬁodbpﬁer@lahﬂﬂi)wwh}@k@@etﬁoﬁ@flbﬁé1(§m £5-0%61,6-

t I duct f St
iR err s 3 e Lyed SR oS B AT KRRt of
154% (e to melting (Fzgure 14) FoIloqu{E the melt a large exothermic event is observed
or 0- 4- i dophenyl am no) hydr oxyet hoxy) - 1, 5-di ne
due 1*<h grageiito I&Wél %A W@S@aﬁr?haaﬁhh ausgt andfge bekdpBesaigs, vgligy of the
DS g RaFedigdsy %%%PBﬂlebﬁigcﬂlﬁb l%ta%chér) g?%e'i}%ﬁ'tg Léﬁ!)ther or from one

materi al was washed into the vess
samgle &¢ apogher.@ndi o {hp valppequetedpipmet (ehs cheditiiedas quﬂgte
tenperature for 64 hours.
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Anal ysis of a sanple indicated that the material was
mainly Form 2, After a further 1 hour the tenperature
of the m xture was increased to 60 C, and after 6
hours at this tenperature a further 3.25 g of Form 1,
2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5
- di net hyl - 6- oxo-1, 6-di hydropyri di ne- 3- car boxam de
(prepared as descri bed B¥mmmlakbl e 16D) was added and
washed in with ethyl acefjate (100 nL). Stirring at 60
C was continued fiér a~fbrgfRer 16 hours, after which
tinme anal ysis indicated that BJomg Form 2 renmmi ned. The
vol une of the m xture wag then duced by distillation
of solvent (780 nL reno N at £ batch
tenperature and 400 nbar. t|rr|ng at 60 C was then
conti nued overni ght and tﬁe m xture was re-anal yzed,
(Y5 (ABBNYSL Sudrtithe Sakiamo}-Nap-hsdoeypFaony)21 $lirhdthyl-6-0xo-1.6-
remal ned. After a _further 7 hqurs .an extra baffle was
pl aced in the reé&ﬂﬂkgﬁﬁgjgﬁ#?&Fﬁgma%s conti nued unti |
[004%EF f %fEﬁJ\M navietay:. 2Jtmbfbnetmhorqmeﬁ>amm¢p1 5- dh:hetwslsé ~ox0-1,6-
then added to ajd the effl%L &§ %n ? Qﬁﬂmhﬂﬁ$J
diydpyridenerioes R later BRS SOPGHEh Y (52 etk
kShoRPLINS-aMRE i-E@id@d GtdhfpgogyadimeB: | n
(- ARl ARNEI Bloxh BrshoRd) y e

taken for the turnov fromForm2 to

carmmlct fwdismll&@le pragefuse despabeddn BEp é EFAPISI&r ni ght  at

06,8 ot drbh&neghordphenyflichib€FN-(2-(tert-
[004%91@ was Ig\ath? f sBﬁuc]n?— O]'€(§jacget art 4{&408%621_ yrlat1 ¢ Cid
buwmﬁnetknsdsﬂe@xy)wmmuhﬁdvmﬁh}é\ﬁemd wlremgid 1’6@ ‘I‘%‘??F‘%l}l ¢
(©. (;"5[7( %g% Bt P 13%: E d}nign was addod 1M HOI (0.682 mL, 0.682 mmol).
Thhyﬁcﬁxymb&hm(was lt,ll‘se':blforrenmwm @t BoBL ﬂerrwcraruw dF BpipRstippHRIxtue

e r QF, Aried
W&idl‘fl% cf\ﬁ)ﬁ? tﬁ%‘r X %s dp“ﬁen Fﬂm % ) (gf?)aﬁzﬁﬁﬂa@ﬂ Natl fay, e
(NSEOOX Yahd 1cd'net§htmﬂhyhder reduced pressurc urification by flash column

cmg_glg)ggfalyh}g ;(%!F%%Irl 0 pcﬁc@rf?i%&x%?l%ﬁoq a rBG%( a}ﬁilvg .04 %94/5)] p{[l@l @esired
pro%luétQasfaﬂ yenm s4ld. OM)':pEﬁhW)aym AZH, 430 Mdhi Bepsigm)glpiected; H NMR

0XO0- | d|h dropyrj. di H
ORGP SHYeR HoR o Ti a0 (dr 155 Pty Bt 113, 336 (-
3.89R00H), @gsgﬁ ﬁxpmab%s,iﬁé\z ﬁt(smﬁ,)i @h@dy&Iin et hyl

acefate 0 nmL) was ﬁﬂghydrogen chl ori de
(17, 05 m_ 17.0493 g, "'GS‘P After 2 hours, less
than 1% of the starti erlal remai ned (by HPLC

anal ysi s) and the phases|were dllowed to settie. The
and di scarded and
h sodi um chl oride (42

| ower aqueous phase wa
t he organi c phase was

5>l 9%wt / vol ). The vol une
was then reduced by dISDI||atI0n of sol vent (44 L)

m., 15% wt/vol, then

2 (2 quoro 4-
ophe anj no)

{00650‘1(1 6- di ﬁ?’ pyr '

dlha&sgrmﬁrﬁgs-aaaao&nmal e 16B¢I,Gth$t ep 4,5-brersodediédo- Imhyl “6-ox0-1 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 diethylzine
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m xture was stirred for 20 hours at 70 C. The

tenperature was reduced to 24 C over 4 hours 15

m nutes, and then lowered to 1 C for 1 hour. The

slurry was then filtered, the cake was washed wth

cold ethyl acetate (17 nL) and the solid was dried in
45 C, to provid

15 5 6T fRyicla s domimdnyachnioRay She svsighieonlidt hoxy) -1, 5

[emspet hysmﬁ FX Qefethh 162 Bﬂbﬂfo@ﬂﬁdr%h@ﬁ[r éﬁ’;??@%a ﬁgtﬁ@gi ARthyl-6-0x0-
|

@ oy | aERIE) - N (i sihba reshghe-ro-L6-

dﬂ'@dﬂ:lpﬁiﬁdﬁéﬁb c@b@k&%te %a@cdi’a‘v&%“z@%fh&ﬁi—@ﬁbrgmg B BT Ramino)-5-

A m xture of

eﬂ’?ZP&?neﬂ}Y 81550 4]6 -Gastsersiiginadraadpxglats aeidesstibsd 6Sterx B-of Bxample

13! d@/?ﬁﬂg@g{/ﬁ éeﬁbﬂégs;i@gﬁgéﬁ%@%%ﬂeﬁ §PMR (190 Mktg, CDC) 5 9.59

r7o’§fe(ra Ghl 682 ¢k 1), M8 (di tH), 6158 dhyHy, SfaararsH)53.p8 Js, Sk} 2.56
rni ght. Sodium hydroxide (IM 2.00 nL) was
(%?%%h'gﬁﬁg%ﬁ‘and after a further 10 m nutes nethyl

i sobutyl ketone (3 niL) Btahyeé byl acetate (3 nmL) were

added to the m xtuyre. TheHIa ers were separated and

the organic solutio ed wrth 50% brine (4 nL),

t hen evaporated (approxim N.half the material was

| ost by spillage). The re$§idle aken up in methyl

i sobutyl ketone (3 nL thy tate (1 nL) and

the m xture was heated to rleflux. Upon cooling to 50
C the m xture went cloudy and i sohexane (5 nlL) was
added. This caused solid to crystallize and the

filtered, washed wilydrdpgn mebitaridd and dried in a
[ggxg(guum %ﬁgﬂ alt e4(1) [S&:Br tg%ﬁ’??om ¥1Q1e1ntoing 'ﬁly??li%)e 1% ox0-1,6-
dihzdre}zserfdurmo% wbbwammtﬁemphmam@)iegmteczemamesmm Ho )Qx)amﬂleﬂil fo

Yw?ot A E}%fr]eq_ﬁpod |nagla %ell%afuc ﬁo%énf%%giﬁ‘p?l fg}:z %oéw B{,\Bagtem)

detqmtetaﬂﬁ &l NMR 448y MHEOD VRIS BS)! 51r(eagt1|t}gp9 szuuﬁ st @Eﬁtm(d 1H),
Lrr mat eri al _was
7o BT i e 6 R B Y e, 01 T oA D Rg? &ni bod24

3HxlﬂﬂtiZE®Jnﬂqhaﬂm| preheated to 50 Cwith stirring. A
further 5 ng of nethanqgl was added to the reaction
tube to ensure a super-&%‘laml’&t:’é’d sol uti on was
produced on cool ing. % he majority of the solid
had di ssol ved, the resultanfl sdlution was filtered
through a Pall 0.45 m PTFE Acfodjsc CR13 filter into a
second tube at 50 C j ‘ The tube was then
cooled to 0O C at a rate
untll t he naterlal had crystalllzed The sanples wer e

carboxylate
[60457] To a solution of methyl 2-(4-bromo-2-flucrophenylamine)-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 bisulfite. The reaction mixture was diluted with H,0O and partitioned between
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anmbi ent conditions. The solids were carefully renoved
fromthe filter paper and exam ned by XRPD. Exanple
16E X-Ray Powder Diffraction (PXRD) [004481 The X-ray
powder diffraction patterns of Forml and Form 2 of
2-(2-fluoro-4-

d yl N (2-hyd th 1, 5-di net hyl - 6-
QRS AIGT Hpth e enal cRrelscamive vmaediuticharnmedss layer
wab)teémﬁdﬁﬁd RGth @t@@m{h}% Ghe E&ﬁbxﬁéc?’ 31'(@%1@% lﬁ@rsr@%rg 48l t(ﬁagsgg and

i enens  Si ngI e sili'con cryst nmoun
"O%Cﬁ%%‘i%ﬂ gdeutedupl gasrpire |Pmnﬁcaaon hbn fllealy ecolwint hehréreography

(m@thﬁileﬁkf c}ﬁorme@'t@ﬁg 09 %Meqﬁe desh& %@Eﬁ% V‘ﬁ@teS%Hd fs 5 (+) m/z

revol uti ons E m nu
389 394 9B Chbd patrerraaﬂaeacte@i ’WNMRxwoaszg:ememas ees by 1), 8.13

u 40 kV and 40
R RIS ACN RS E

Bruker D5000 powder X- riswangilé2r act oneter (Bruker AXS,
Banner Lane Coventry CV4 @G%% The collimted X-ray
source was passed thrﬁhgﬁ aff "aut opati c vari abl e
di vergence slit set at V20 \and_the refl ected
radi ati on directed througl tiscatter slit and
a 0.2 nmmdetector slit.; pas exposed for |

nnde) over t he range.2 degrees to 40 degrees
: I A Swhideo-N{BdydstethomgRl-met@b 6-0x0-1,6-

equi ppec thhasgihghfopg@he%ggr%gxa‘iﬂe  as detector,

Control and data Ca of a Del
(00655 i pl eMe¥88 NT 2-(Bbrorokdsflatbgrngipeina)-boios-I-ethyl-6-ox0-1,6-
dih r cal | ected over .the
o8 ot s e S Bhfed B e S iteR i Bomple 14 0
yielherflesizedpeoductrsagaieryellow §IA 48 AFOR(S ki d3ads 50 rowsm Br

pe P el it AR I le A ol RESR 7 BrBB0 & oratin. 7o1 G,

IH)g&p2 i Hy 7006 (GEGS LS. 8IRNIH)C 288l (Bris O11$), 3. 6@%@1?}33 50 fm 2H), 3.28
(s, 3 ui prent, sanple preparation or mechi ne used
rticular, it is generally known that |ntenS|t|es in

an X-ray pomder di ffracgkpmpragtern may fluctuate
dependi ng on neasurenent condltlons and sanpl e
preparation. For ex . the;skllled person wl |
realize that the relativefintlensity of peaks can be
affected by, for exa above 30 microns 85

in size and non-uni -0S, whi ch may
IIed person wl|

also reallze that t he p05|t|on of reflections can be
egiigpetheltigbiphatylanii) cbméhel-capl 8-

S|tsV|n the dlfer% el e he, zero calibration of

t he d|ffractoneter"&ﬁﬁgl—éﬁﬁgg%éx%ﬁ%%arlty of the
[004§%irrlpL eqﬁmy /al Ewpiraien alf lsmhﬂ ei(iméro-zttmﬁﬁruﬁiom%ﬁmmm) 1-

i | ant W ciate that t
m‘%&wmw SR SitaitfRBL B oy terarereddions et 2
chlorgolrmeihpetions 1 6aiﬂg/didp§/ﬂdlﬁé Ofcafbukfiiter | nf opARti ON Segyyar0-4-
& Sn Introd ction to X-Ra

(meth]ﬁﬁ‘lll(d)ge%zenamme Y dﬁ—EF (5" mL) -78 UC under N» was e%lded lithium
bis(trimethylsilyDamide (1 M solution in hexanes) dropwise. The reaction mixture was
stirred for one hour at -78 °C.  Methyl 2-(2-1luoro-4-(methylthio)phenylamino)-1-methyl-6-

oxo0-1,6-dihydropyridine-3-carboxylate was then added dropwise as a solution in THF and
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Powder Diffractonetry' John Wley & Sons, 1996).

Therefore, it shall be understood that the

crystalline form of

2- (2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5

-d| rret hyl - 6- oxo-1, 6-di hydropyri di ne-3-carboxanm de is
thd QL s mtedtothegor ystals that provide X-ray powder

dr e? i ’I’OQ&I?{W Bt tEph ©ricge Aew @ht 78t°6- tThe ractiaympowel ems quenched
bydhd hddugdni @Lanfdifah@ EH2SHI$ r
480 %{ E‘% (Bg gr ovi d|5pn m\?g\nra%]bg{%do%d 7E‘&’P{%r a%{%te%%ﬁrtq and then
URSE PP FEOSEh Eheaprerns laver Waﬁéemmlmmbﬁm veithosaturatenl NaCl, dried

(NESOWY, esd 18brbéhirhedl fhder ‘%({L{%(ﬂ plﬁt%g\%rgcor)% o{icfatuhe ]%y 2 o tumn

i nvention, A person sk e ar

ChIgBRRKP&TRPl frctdtrie shords Biols, t91)j qasigthe tibres phdtant i al
{oumqnt [ US&?F Xgray pQ e, di ff Je act i O%mﬁat Egib?gm@ o oro- .

Exanple 1 D| ffer entra b(,dnlll g~ catortret
methylthigiphenylg ie)3- auitilx l%teS 'F@Bassolunon

of C@aﬁ Ct2_ -1915{)(; ?-] gﬁetpyhhmﬁ%ﬁenﬁ-&??owE:'i’il%]%; ngH(BXIX}a d]h}y@g}&ﬁrﬁgle «3n

fi uor 0-4-io0
car’pqqcyiateswgs( @dcledﬁNdﬁW@ucqmymlcﬁl NEhe3 rea@taﬁb@%)aﬁb d@as Fﬁi’h@& at room

tem@@x‘gtu?e ﬁ§ QS‘ %1@1@@%@'1%6}5?%%&3 %'Blh {J.Tr?}@g s?cﬁurg bggglﬁl_e The reaction

[ess t
mixhgrvas lﬂiﬂmﬂémﬂh Hp@ dntviptiftitionddi [RE0&E HOA cHRShyN @8R S P¥flrated
Cto 25 C at a const ant

h 5
Na?ieZﬁen%@i?vg}eg%gaf%g@g%%@ VRSS9 5t e aga widh HGAC (1),
Thendombogé o geas Im,s&@waﬁ déed POMSOALE] @cfnc%te‘f!‘-un@@rﬁe&ﬂc@d’ﬁ%ssme
Purdf! %]b}y aIec %r i ndi cate that Form

%Q%bo &rd %urﬁlga Bﬁiéﬁ@agl?ﬁ hy[(f;n(sghlorlde/}ﬁl’tOAc 15:1) gave methyl
5- bmmmawmmxxmeaqmnaypmmwmcﬁ 10X QR @ogi hﬁ ﬁ{hgn@r MH gduﬁb@g

ar boxam de shows | arge, sharp
Calb%xcl%&e tenperature of 169 7 C due to nelting (Fl gure

Jor , )
'ﬂilﬂab BerSadifo)en __ qLure

émeég4 SCX Y gefnglg{??lﬁé B Blal g?’m#ﬁe Fanenie he(O?}%Pt &

058 " pigpode %%@etr?é%’sfhdéneéeﬁéw) ﬁl@alb@w@ec{o Odibies, t ooso mmol), 1,1

bls(aﬁ%ﬂgmsbﬁﬁe) fotrodht to 08 g“@‘i'&d Rk ?)datn?]% %@e@@%hﬁ&s mmol)

E ea tenperature val ues o
was g |1§0 & B deasndbhicasion misnet werdjlued evitmthad adDH,0 and

the 1@&Re4 Jﬁﬁ’drat@& fﬁ%@q%}t ??Q})\%%hécp ?%@gt%g@gg%%&@t@rat@éﬁam

val ues quoted are n
driede(Nap®{pid and coqqcmwdl\uncerﬁreducat preﬂufe&)) allafldydllo@mind Purification

by AhdruGRARNSRY ATLREL D0
¥ dg Sy T opaxy Eﬂﬁ%_ | r{ge ‘);fen%c}g%ge/lEtgAc 10:1) gave 0.005 g (29%) pure
desired product as a yellow solid. MS APCI (-) m/z 346 (M-1) detected; 'H NMR (400 MHz,
CDClLs) 8 10.84 (s, 1H), 8.39 (s, 1H), 6.95-7.06 (m, 3H), 3.90 (s, 3H), 3.17 (s, 3H), 2.50 (s,
3H).

[60462] The following compounds were prepared by the procedures as previously
described in the above Examples unless otherwise indicated.

Example 23-A
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di hydr opyri di ne- 3- car boxam de 100452] Step A: Met hyl
2- (4-Dbrono-2-fl uorophenyl am no) -1, 5-di net hvl - 6- oxo-1, 6
- di hydropyri di ne- 3-car boxyl ate was converted to
(S)-2-(4-brono-2-fl uorophenyl am no) - N-
(2-(tert-butyldi nethyl silyloxy)propoxy)-1, 5-dinmethyl-6
- 0X0-1, 6-di hydropyri di ne- 3- carboxam de foll ow ng the
procedur e describadle\§L§ of Exanple 14. 100453]
Step B: To a sol utiof of° K
(S)-2-(4-brono-2-fludroph '

but yl di met hyl si | yl oxy) propoxy) -1 di met hyl - 6- oxo- 1, 6-
di hydr opyri di ne- 3- car boxaniyde ™ ( 0>037srg, 0. 0682 nnnl)
in THE (1.00 nL) was added M HCI (0.682 nL, 0.682

i 4bﬂﬁﬁ)jﬁ 1 @anh§£#§E€§§§ stirred for opg how

MAth EtCﬁc and masmbﬂu%uhmnsa&uﬂﬁhﬁdd&bFKIB (3x),
{mﬁagurat h@gl Q:é. ( :nd concentr at ed

er reddcéd p s drgppriding-3ncarb
acidhrbbloog6-aphy, 6{dﬂﬁ}td@bﬁﬁﬁe-6hh1@6kﬂ1@ Eﬂfﬁl ﬂfa@ %epar%@ fx%)n dichloro-

mcgﬁ}\{g’ %CQd ﬁ%%éqg ?_‘r_xjrgﬁ; gidﬂ Iarcéz%@ng elaj %tpcegi;fetadépq@bed in US Patent

Nodk689c332d 1 97204 164@@48%%1—"&@%@% &odlwﬁS ( s, 1H),

00%@_44}0 (d, %c]b% @;ﬁpgfépér? ofgmggyl@qgh?g%gg(lt-mg ﬁl_l)@é g@ Sg-ggl%mn\nraimeu
cﬁxﬁgxy@dﬁ Td a 38lufidh of hlordX AN &-diBydrbyDriBink-3- M Bic acfa (0.644

5 i %%%Dgplﬁ iﬁ\gﬂ?é?rﬂ Bb) v8s addeg ithiumhydride-B3%6x 078 g 9.28 mmol) and
the Beadii bVl LORY Ryl btﬂ?e‘dsfor SRR luﬁ&é? Nz[ %éh%ﬁ ]iodsf\’cﬁce@ 56‘8 ml, 1.16 g,

ration of Met
8. lémg% oVas t@en@ldﬁw and t%@prn guxdwg-was Gtirred for an additional 45 minutes.
Th@ieﬁ&%%ﬂ&dr@%@ q%e&"f’lgcp I2aMa HC’YEL&@Y khe pH was 6-7. The reaction

5- brono-2-chl oro-1 - et hy
mlx&ifﬁwﬁ Shytedt Ml%@x@a@ﬁo@@rﬁ@bwﬁtax@bm dagegdwtio septrdiyd. The

aqu&m@ Ma@f Rabaek Ryt cked%ﬁ*;@bé@ )gR{ﬁaThe combined organic lavers werg FSlrmd

hyd ropyrl | ne- 3-car fe as descy
CNazSQﬁ aps, apnsERiTal] urgiengeddw@tmwsznerto s8dd (a]d&ﬁ;denydﬂewamel) HPLC

analé/%s ?’éé}%lv?% tcf%%s?l%gh&g qrépe[ ’\gt‘mrta aspd %el (s)evl\gaf:ageklis‘i)y glasﬁ column

Cm@na@@mn@ieﬂlﬂdnldﬁﬂmidefﬁyﬂ)m 1ol to 10:1) to give 0.466 g (62%) pure
demre’é Iﬁ&mék/% %% tgx%rﬁ %lhne 5@1 Fm%oﬂ%x?)ﬁ%rt Ivgaxlsgl. 15153 d as a pale
yell@w hehstaine dslohé 3n¢andacm§/ddata Was egdieiied mdhyrebiloro-6-

2-fl uor ophenyl am no) - 5-
meﬂ%)}\%é]icgtIl%fg)thyI 6- 0x0- 1, 6-di hydr opyri di ne- 3- car boxyl at e

[0044§] descBieh€d Hrepabitien oEMefhy EXamBlofo-2-fluorophenylamino)-1 -methyl-6-
0x0-1.6-dihydropyridine-3-carboxylate: To a solution of 4-bromo-2-fluoroaniline 0.192 g,
1.01 mmol) in THF (5 mL) at -78 °C under N, was added lithium bis(trimethylsilyl)amide

(1.50 mL, 1.50 mmol, 1 M solution in hexanes) dropwise. The reaction mixture was stirred

N-(2-(tert-

for one hour at -78 °C. Methyl 2-chloro-1-methyl-6-ox0-1,6-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;S0Oy),
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13. M5 ESI (+) rn/z 383, 385 (M, Br pattern)

detected; 1H NMR (400 MHz, CDC13) S 9.59 (s, IH),

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 (g, 2H), 1.22

(t, 3H) Example 19 HNO F HOB - $Br O

ﬁ § -2-fl uor;ghenyl am no) - 5- et hyl - N- (2- hydr oxyet

anf & %en‘ifat poppr restugsdo pressgre, dﬂhm&rz@omlm fish Fobmmbdxamtdgaphy
e %%hl%&émﬂOAc 1 9

( ?lﬁ br oyro- 2-f | uorg|c}P1er51“§/e 3%3%&(6g/gt%ur7 dpsined proquolg ag g orhite
crys?l@esdiqudropyrl di ne- 3- car boxyl ate was coupl ed and

[odigpy Ot ecgt@lgl
b deS| red ’

V]

sol%%xﬂﬁ%hﬁ 23(&—})5%11}6 9 ﬂﬂ?f@pée’?%}oanl(n&gﬁ r’g_ﬁt%ﬂylt)d dlhﬁ_%)pyndme -3~

car, OW’U{ br s(0.049), 3. %412 m 0.24) , 3 pdfblf mI 23&(;1 g gesRI(oa(z (tert-
e

bu@lﬁ%mﬁgx\l@}y jpgo}{:f%hbc}r@:@gmlgnqs (Qﬂ?ﬂ(gphéﬁ mmol} in THF (1.50 mL) at 0 °C

wab E!B%Ij/oe)dd&t l‘itmuﬁf QE%HH&%&IM%!I) fd)é?O %0 gﬂ CB W&{’H%By rAf% Qaedxtmn the

car boxyl at e
reapRAn AP Avag rS@ﬁed dort | dowrop reoy | tanpaw)wel andethbry kudeloadoby with

ol e ooy Sk e DONLALE U 165, SCHetb g

orosucci nim
1aY%rﬁ Wt‘é% APeebgsletralt e ewghaus Z@ermramtbeci{ amndeiedenthgBeErehgs). The

di .__The,reaction,m xtur
co%ﬁse'a ?I?%r?égg}%pst hW%%Z%liJéa{i]nﬁI 6ar%) i ?ﬁ%fﬁ%&nﬁe%%%lﬂafg% “inder reduced
pregspepe/véhle e leyide drdver sdiddhs atas raddestitiNaClrurthEh gurd fay€dnSin the next

steper € separ at ed and the aqueous layer was reextracted
with Et OAc (I x). The conbined organic |layers were
[00@670 ed (&aggoa.) anktepaaivae nifr aiSed-(4heRIo- E-@l@b’l@@ﬁ’enviammo)-N (2-

fI as col umm chronat ogra
I gikirdrogridine- 3scarboxamide é@@%&ut%nyof(&-
2~ (ﬁbblonmézt ﬂla:SolﬂleMmalﬁﬁo}?Nl-(Qtht—%ﬁtyﬁfﬁhctﬁﬂﬂﬂé%’)propoxy) 1-methyl-6-
oxo-1,6-dihydropyridine-3-carboxamide (0.074 g, 0.14 mmol) in THF (1.50 mL) was added 1

M aqueous 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 NatICO; (3x) and saturated aqueous NaCl. The organic layer was dried (NaySOy),
filtered and concentrated under reduced pressure to yield a crude white solid. Purification of
the crude product by trituration with EOQ and isolation of the resulting solid provided (8)-2-
(4-bromo-2-flucrophenylam ino)-N-(2-hydroxypropoxy)-1-methyl-6-ox0-1,6-
dihydropyridine-3-carboxamide (0.030 g; 52% over two steps) as a white solid, MS ESI (+)
m/z 414, 416 (M+) Br pattern detected; "H NMR (400 MHz, CD;0D) 6 7.65 (d, 1H), 7.42
(dd, 1H), 7.28 (m, 1H), 6.81 (t, 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).
Example 23-B
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389, 391, 393 (M+, O, Br pattern) detected. 'H NWR
(400 MHz, CDCI3) S 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). Exanple 21 HHO'" _""ONOF N NI \ C
Br 0 2-(4-brono-2-fluorophenylam no)-5-chloro-N (2 h
dr oxyet hoxy 1 net hyl oxo. 1 6
di hydr opyri di ne- 3-car de d 00458] Met hyl
2- (4- br ono- 2- f | uor ophenylanifino)k 5- chl or o- | - met hyl - 6- ox
0- 1, 6- di hydropyri di ne- 8- C rb ate was coupl ed and
deprotected as describ FMA. g 14 to yield the
desired product as a palg yellow solid. M5 APClI (+)
niz 434, 436 438 (N% , Br pattern) detected "H

) D Vi-&E€ b-dghydibblyridife-Fbarbtmantdde

[09’4[5%] %g{g (+) FWZ Sssgﬁ%t art?%nlﬁﬁcu lzjz?\t@;g%d'o(% pﬁ%ls) 5

10,3 (zatt)(m*/ GH)ZH) Exsml ¢HR%.540t, 004y, & N, 18iyks. sso(wetmj 3,24 (s,
3H_ﬁecyan 2-(2-fluoro-4-(nmeth Itthio)phen I am no)
thyl 6 oxo 1 6 dihydropvridine-3- carboxylate

[00459] Step A1 Pre ar akkfmplefzgeth | 2- 2-fluoro-4-

meth Ithio hen lamno -1- nethvl-6-o0xo0-1

6- di hydr opvri di ne- 3r9Qf°“X bat e: To a solution of

prepared from net hy H

chl or o- 1- met hyl - 6- oxo- 1, 6= HYg uyridine-S-carboxyIat

e and 2-fluoro-4- (nethy?th' - enam ne in THE (5
m) at -78 C under [

2-(2-11 uor o- 4- (et hyl t hicabpteer gz ani no)-l-methyl

{uo%ﬁpw 64 Egﬁ{@%{/ % o@%zﬁ pﬁ.ﬁﬁggﬁg@t@g%%&%&ﬁdﬁ%o -d6)

Seé asS a
6 11.4 (brs, 1H), 9.83 (brs, 1H), 7.66 (dd, 1H), 7.58 (d, 1H), 7.43 (d, 1H), 6.65 (t, 1H), 6.18

(d, 1H), 3.70 (q, 2H), 3.21 (s, 3H), 1.10 (1, 3H).
Example 23-D

H
HO\A AN 0
@) F
H
N@
é/\\ |
0

2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-0x0-1.6-dihvdropyridine-

3-carboxamide
[00470] MS ESI (+) m/z 448 (M+1) pattern detected; "H NMR (400 MHz, CD;0D) 8
7.66 (d, 1H), 7.56 (m, 1H), 7.46 (m, 1H), 6.65 (i, 1H), 6.28 (d, 1H), 3.85 (t, 2H), 3.67 (t, 2H),
3.36 (s, 3H).

Example 23-E
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the reaction m xture was stirred for one hour at -78
C. The reaction m xture was quenched by the addition
of H20 and the pH was adjusted to pH 7 with saturated
NHAC1 and then diluted with EtOAc. The organic |ayer
was separated and washed with saturated NaC, dried
(Na2SO™4), and concentrated under reduced pressure.

Purification by flash sgl o chr amat ogr aphy

(et hyl ene chlori dm, 5: gFave the desired
of met hyl

5-brono-2 (2 fluoro 4 | N

(et hyl t hi o) phenvl ani no) - 1-yfethyl >6- 0ko-1 6

product. [00460] Step B: P
di hydr opyri d| ne 3 car boxyl late: To a solution of

, 6- d| hydr opyrl di @Eﬁﬂpwm added
Gﬂh?ﬂizg?ﬁv“f?%ﬁ% e P8 DSt aHT B8 Mok Rom
7.60i(d, mHs)a't 66 aEetds 00!5 Y 18)s vlek |(1t eH), HYs (Beney, B@R (1KY, W (m,
B S L ikt AL

were separated and the pglgausspayer was reextracted
wth EtQAc (I x). The conbined organic |ayers were

dried (Na2S04) and con
pressure. Purificatign
(et hyl ene chl ori de/ Et 5. ]
5- brono- 2- (2-fl uor o- 4- (het ylt
| - 6- oxo-1, 6-di hydropyri e>3-
Step C thhyl 0

ntpat ed under reduced

h col utm chr omat ogr aphy
gave net hyl
phenyl am no) - 1- net hy
boxyl ate. [004611

rret hyI 5- brom) 2-(2-fl UCHrBe}xﬁlrmde

B e —

3764 |(@(1M)b;emzcald; Heneas ehone), sdsnaliHad., 24%0)1% 0.5948, B1), 3.32 (s,

bi s(di ph I ph h
31 338 T 142 (6o ) st 2 2. By 000 5 0. 064

nmol)  was heated at 13Qafmpi@s3.¢ hours. The reaction
m xture was dil uted vvlth EtOAc and H2O and the |ayers
separated, The E ay%r was washed with saturated
NHAC1 and sat ur at ed Na@l dr,qedF( Na2SO4) and
concentrated under reduc ke to a dark yell ow
@ chr omat ogr aphy
O

gum Purification by flgash!col
(et hyl ene chl ori de/ Et OAc; To: 1 awele0, 005 g (29%

pure desired product as aayellow solid. M5 APCl (-)

(s 3H) 3. 17'(s dﬁ#ﬂlonﬁldﬁﬁ’i(ﬁarboxaﬁde 100462] The

0033, o0 S TR ek BislFErD it e HaMBo AR NS COCH) &
10.20t(hen) 888 (NINGat 3, PIAMIEnZ 3t 6.8 (m, 1H), 6.79 (¢, 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
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HO- O.NOF H N _" Br N/ O

(S)-2-(4-brono-2-fl uoropheny] am no) - N- (2- hydr oxvpr opox

y) 1 methyl 6 oxo 1 6 dihydropyridi ne-3-carboxam de

[00463] Step A Preparation of 2-Chloro-6-o0xo-1

6- di hydr opyri di ne- 3-carboxylic acid:

2- Chl or o- 6- oxo- 1, 6- di hydr opyri di ne- 3-carboxylic acid

was prepared fromueli chl omp- _déicotinic acid (3.00 g,

15.6 nmol, Al drich) facc®rdifng he procedure

descri bed in US Patent : ¢ 32 (1972) to yield

1.31 g (48% of the desirled product. [00464] Step B:

Preparation of methyl 2-chiyoro-|>ffethyd - 6- oxo-1

6- di hydrop ridine- 3-carboaylate: To a sol ution of
-%hp-%jh dr.opyy.i di ne- 3- car boxyli ¢ acid

nylaming ) JLOX VL

hydride (95% O. omlggopgz-i-mwibnd the react i on
Lxture irre r 40 m nutes under N2, Methyl

0T e (6 %égt(ﬂﬁ?/z %_8%@\45}) Pa§?@6‘_®ﬁﬁ%¢§WRt G%@%N&éa%é‘@sob) 8

7.6aKd) 1HNE7, T2R@QH) o4 X, & 39as118), bhi &l 1?1?}4.(%%@%}@%&}3%9‘@@, 1H),

4 ].Ou he reaction m xture was quenc
37@%@%@?3@%% PR WadHB 2747 (T el B, ni xture was
diluted with EtQAc andﬁ§%&Hﬁ@?gglNaG and the layers
were separated. The aqueous |ayer was back-extracted

with EtOQAc (Ix). Whe onﬁﬂneg organic | ayers were
dried (Na2SO4) and Con€eniffated @nder reduced
pressure to yield a crude o\W.-8Ql id. HPLC analysis
showed two products in a g:1:rat hat were separated

by flash colum chromato hy (wethyl ene
chloride/EtOAc, 15:1 to 10g¢l) to give 0.466 g (62%
pure , desired product as, g It ystal line solid.
Th ok Q0 N amb U0 it > SH1VY & l,%‘ w

crystal line soliddagéopaentid-I-cadoamiddne regi oi somer
met hyl 2-chl oro-6- nethoxynicotinate. [004651 Step C
Preparation of Methyl BXpRpR3HE: 2-f1 uor ophen I aanino
-1-met hyl - 6- oxo-1_ 6-di hydropyri di ne-3-carboxylate: To
a solution of 4-b?%Wgﬂibe $oani@ine (0.192 g, 1.01
mrol) in THE (5 ni) Zat -78.C dhdel N2 was added
[ithiumbis(trinmethylsilyf)am 1.50 nm, 1.50 nmol,
1 Msolution in hexanes) i e reaction
mxture was stirred for ofle hour at -78 C. Methyl
2-ch|oro-I-nethyl-6-oxo-1,%-dihydropyridine-3-carboxy|
1Sa-2-(-braaap?2 ghlobpBdhyimmmhd)-Nw dhespagaed- 1 dnahVi-&exassa

3 {¥HEG
solution in THE (éﬂﬂrf]&f))nvar{glgnegjgargoexgn%deon

Example 23-K

H
HO\/\\ /N O
& ¥ cl
O
N |
o

2-(2-chloro-4-iodophenylamino)-N-(2-hydroxyethoxy)-1 -methyl-6-oxo-1.6-dihydropyridine-

3-carboxamide
[00475] MS APCI (+) m/z 464, 466 (M+, Cl pattern) detected; 'H NMR (400 MHz,
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m xture was stirred for one hour at -78 C. The
reacti on m xture was quenched by the addition of H20
and the pH was adjusted to pH 7 with saturated NHACI
and then diluted with EtOAc. The organic | ayer was
separated and washed with saturated NaC, dried

S PR R Eﬁﬁ%@&@%ﬁ%&é?ﬂg@ﬁ%, 054 ad, 1), 6.53
(d,(impt byl @ney; bleord dey, 55%‘321\{,\%5 5é)(m9ﬁ¥)e393 ?égng (65%

pure desired produc crystal ' ne” solid.

[ 004661 Step D: Prepar aEF‘@ﬁP’sz-"-L

(S)-2-(4-Brono-2-fl uorophgnyl am no)-N (2 (tert

but yl di net hyl si | yl -1-m§thyl-6-oxo 16

di hydropyridine 3 cartboxani de Ip sol uti on of nethyl
2- (4-Dbrono-2-fl uor ophenyl agm hyI 6- 0xo0-1, 6-di h
ydr opyri di ne- 3- car boxyl at Q. 0 .14 nmol ) and
(S)-O(2-(tert-
butyldlnethyIS|Ionxy)propyP)hydroxyIarnlne (0.072 q,

0. 85-Mt2edh)ore-H-idddEhdnllablngyiN- (myc@o% gﬁa Lr@é‘bﬁ% @meﬁ,s—
Iithiun1bis(trinetq¥lsil.L)a i d ..(0 , o
After addition, tWéﬁﬁﬁgﬁéiﬂ%gkﬁﬁﬁﬁﬁﬂggmas stirred for
[0047§j0ur ams rm(&pm@eum uate(rqmdct P& WeR&BE I HOMMN {480 MHz,
Dh%%ﬁ@@@h ction mxture was partitione
115%%%8 9§a(€= Wéd 86 fthd H) Gffetds Imar'f’eﬁ“s(éﬁxalr}b)t ed3 (4,
1HARG 1t t @A

o T e TS & A8 By Py B &%,

(Na2804) filtered and Exompdal3-M ed under reduced

pressure to yield a cruge brown solid that was used

wi t hout further puritedti-8n in.the next step.

[00467] Step E: Preparatijon @

(S)-2-(4-bronp-2-fluoro ) N-( 2-

hy dr oxypr opoxy) - 1- met hy| - -o dlhpyr|d|ne 3

carboxani de To a sol ution of (S)-

2- (4- brorno-2-fl uor opheny ami no) - N—(2 (tent-butyl di net
2s¢Hinbay
oxo- 1, 6-di hydropyri di ne- 3- car boxam de g, O.
mol) in THE (1.50 nl) #&%o%sHey | M aqueous HCOl (1.4
m, 1.4 mol). The reagijgpeanstirred for 16 hours
at room tenperature. The reaction mxture was dil uted
with Et OAc and waghed witfh safurated aqueous NaHCOB
(3x) and saturated éﬁ/\ﬁus d,. e organic |ayer was
dried (Na2SO4), fil®ered d_mQncentrated under
reduced pressure to yieldja drud ite solid.
Purification of the cr u ytrituration with

ethyI 6- oxo- |, 6 di d ner 3-ca boxan1de (0. 030
g, 52% over tvvo S ﬁlx 8% x}lcﬁﬁeé ar oxamcf d, M8 ESI (+)
[0047y 414AMMBRS (HVinYz BI6 mﬂ)q:raﬁezdeieaeteed‘ﬂ Ntvlm\lmo(}m@ CDCly) 8

0 79”{'021}1%?% ?H)Z H)@;% &y f%s (‘TH}% §495 (1,%), 41 (m,st}fjnk 92 (dd,

TH)( 368 (dHH), 3. 885,380, 2. W, 3H), 1.14 (d, 3H).
Example 23-0
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3.38 (s, 3H), 1.11 (d, 3H). Exanple 23-B 92 HzN O N
N 0

2- (2-fluoro-4-iodophenyl am no) - 1- et hyl - 6- oxo- 1, 6-di hy
dr opyri di ne- 3- car boxam de [00468] Ms ESI (+) nmfz 388
(Mtl) pattern detected; 1H NWVR (400 MHz, CDCl3) S
10.8 (s, 1), 7.47 (d, 2H), 7.39 (d, 1H), 6.54 (t,
1H), 6.26 (d, 1H) HoS5. f‘{&) 8 2H), 3.24 (s, 3H.
Exanmple 23-C H/-~O OF \ F

N- et hoxy- 2- (2-f | uor 0= 4- i qglephemyLagi no) - 1- met hy6- oxo- 1
, 6-di hydr op~ri di ne-3- carpoxjam g 00469] Ms ESI (+)
mz 432 (Mtl) pattern detegt’ed, FNWR (400 MHz,

DI\/BOd6) S 11.4 (br s, IH)) 983(brs 1H), 7.66
. d

eihylthiolphenyldmin droMypros 5-dimeiyl
3H)2 fElxaer| e 23- Dilh rrdaﬁ%mNB Qargor%m(mdo tho
en am vdadr oxye X
078101 © R QT ST Ruis G deecee. s MO BOSCIOD) B 7,10
(dd[ @HMQJ?, (B/BIEE)S!S CDg 11, 406'4?%6 IM*’%)SSQ«% tlﬁf}, %e%eﬁi)ifgz (dal 1|,

24?@% Zrh75iﬂ)3‘ﬂ)61 kﬁs(d(ii) 1H), 6.28 (d, 1H), 3.85 (t,
2H), 3.67 (t, 2H), 33@,“{“%, .

&@

{8)-4-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1.5-dimethyl-6-0x0-1.6-

ju

9]
Hh-g

Z

Z—-Z

dibydropyridazine-3-carboxamide
[00479] MS APCI (-) m/z 475 (M-1) detected; '"H NMR (400 MHz, CD;0D) 8 7.52
(dd, 1H), 7.44 (dd, 1H), 6.63 (t, 1H), 3.98 (m, 1H), 3.84 (dd, 1H), 3.79 (s, 3H), 3.72 (dd, 1H),
1.78 (s, 3H), 1.16 (d, 3H).

Example 23-Q

~ H O
O/
H F
O
N\ |
o
2-(2-fluoro-4-iodophenylamino)-N-methoxy-1-methyl-6-0x0-1 6-~dihydropyridine-3-
carboxamide '
[00480] The following compounds were prepared by the procedures as previously

described in the above Examples.

Example 24-A
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Exanple 23-E 93 HO'"_, HNOOF N N O
(S)-2-(2-fl uoro-4-i odophenyl ami no) - N- ( 2- hydr oxypr oDoxy
) - 1- net hyl - 6- oxo- 1, 6- di hydropyri di ne- 3- car boxam de
[00471] MS ESI (+) mlz 462 (M+l) pattern detected; 1H
NVR (400 MHz, CD30D) S 7 66 (d, 1H), 7.56 (d, 1H),
7.46 (d, 1H), 6.65 (tH 6.28 (d, 1H), 3.85 (m
1H), 3.67 (m 1H), HE (m 111), 3.38 (s, 3H), 1.11
(d, 3H). ExaaneZBF /[~ONOF H NNSWw 0

N- et hoxy-2- (2-fluoro-4-(m#h ly thio

pheny! ani no) - 1- met hyl - 8 -1 @-di hydropyri di ne- 3-
car boxami de. [ 00472] APl (+) mfz 352 (Mrl)
pattern detected; 'H N 40 , CD30D) 8 7.64 (d,

1H), 7,12 (dd, 1H), 7.05 fix 6.86 (t, |H, 6.21

(d, 1H), 3.85 (q, 2H). 332 (s, 3R, 2.47 (s, 3H),
L 22 (t, 31:1). Exanpie 3-G HHO,,, -~ QNOF H

2-hvdroxvethoxy)-1-methyl-6-0x0-1,6~

2I2f|uoro4(rreth yl_ani no).- N- ( 2- hydr oxyet ho '
xy) - 1- met hyl - OXOM(ED%IBIHEQ car%oxam de
Ixample 24-B

0
Q. NH
H F
s ij\
N\ |
O

2-(2-fluoro-4-iodophenylamino)-N-methoxy-1,5-dimethyi-6-0x0-1,6-dihvdropyridine-3-

carboxamide

Example 24-C

Q
N

O H

N-ethoxy-2-(2-fluoro-4-iodophenylamino)-1.5-dimethyl-6-oxo-1.6-dihydropyridine-3-

carboxamide
Example 24-D

2-fluoro-4-(methylthiophenylamino)-1,5-dimethyl-6-ox0-1 6-dihydropyridine-

3-carboxamide
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di hydr opyri di ne- 3- car boxam de [00473] MS ESI (+) mz
368 (M+l) pattern detected; 1H NVR (400 MHz, CDC13) 8
10.28 (s, 1H), 8.48 (s, 1H), 7.38 (d, IH, 7.00 (m
1H), 6.96 (m 1H), 6.79 (t, 1H), 6.19 (d, IH), 4.04
(m 2H), 3.88 (m 1H), 3.75 (m 2H), 3.22 (s, 3H),

wﬁséf,b( ° %gl’q%ﬁ{% gsgz @IQ) @gtgqu;%teclz‘ed' II\IHCI)\II\%RF@OOSMEZ, DMSO-
de) 5 By, 3
36%3mywram f90?9(blr§3fﬂ2a7rd§4g§§;ﬁh1)0293<feh ﬁ{ﬁb%d @HPFQ’)BJ& 1H),
(2= %Héz? k%ﬁa%ﬂ)p%ﬂﬁ 6% AlHa10é &% ), 1113 (NRED ( 400 MHz,
CD30D) S 7.64 (d, 1 704d1
6. 85 )(t 1H), 6(21 (ED FZ'&‘%&%FW ( .90 (H)m
1H), 3.71 (m 1H), 36 i, 1H), 332 (s 3H), 2.47
OMN

(s, 3H, 1.10 (d, 3H). arrple 23- Hi T
OC NNI Br 0 2-(4brono-2-C

hl or ophenyl am no) - N- (i-Q\L roxyet hoxy)-1-nmethyl 6 oxo 1
6 di hydropyr| d| ne-3 -c rbﬂxa de Exanple 23-H2
HOB/, O N O

2-(2-fluorg-4-( methvlthlo)phenviammo)—N-( 2-hydroxyethoxy)-1.5-dimethyi-6-0x0-1,6-
dihydropyridine-3-carboxamide
[00482] MS APCI (+) m/z 382 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-
ds) & 11.48 (brs, 1H), 9.78 (brs, 1H), 7.56 (s, 1H), 7.23 (dd, 1H), 6.99 (m, 1H), 6.73 (1, 1H),
4.68 (brs, 1H), 3.76 (t, 2H), 3.51 (t, 2H), 3.19 (5, 3H), 2.46 (s, 3H), 2.01 (s, 3H).
Example 24-F

dihydropyridine-3-carboxamide
[06483] MS APCI (+) m/z 396 (M+1) pattern detected:; TH NMR (400 MHz, DMSQ-

dg) 8 11.48 (brs, 1H), 9.68 (brs, 1H), 7.55 (s, 1H), 7.23 (dd, 1H), 6.99 (dd, 1H), 6.73 1, 1H),
4.73 (d, 1H), 3.74 (m, 1H), 3.56 (d, 2H), 3.20 (s, 3H), 2.46 (s, 3H), 2.01 (s, 3H), 1.02 (d, 3H).
Example 24-G

™~ Br
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N Br O(S)-2-(4-brono-2-chlorophen lay mno)-N(2-h
d~ypropoxy) | nethyl 6 oxo 1 6 dih
dr opyri di ne- 3- car boxam de Exanple 23-K HO,,/, 0~ O C
H NN O 2-(2-chloro-4-iodophenyl am no) - N-(2-hydrox
ey thoxy) 1 nethyl 6 oxo 1 6 dih p ridine

de

11. 59 (br s, 1H) diﬁv&@mﬁfﬂ[ne%waiﬁd){amiie86 (d lH) 7.64
(d, 1H), 7.54 (dd, 1H), g 6.21 (d, 1H),
4.67 (t, 1H), 3.78 (t, Fﬂmp ‘ﬁ(m oH). 3.13 (s,
3H). Exanple 23-L _HHOO4,NO C H NO
(S) - 2- (2- chl or o- 4-TRgepheh no g N (2-h dy
r oXypr opoxy) - 1- met hyls- 6- oxof 1 F-
6]
L

di hydr opyri di ne- 3- car boxa MS APCl (+) m z
478, 480 (MmM+, C pattern Nact &g NVR (400 MHz,
DVEO-d6) 8 11.59 (s, 1H), 9[99 (s, 1 f7.86 (d, IH,
7.64 (d, 1H), 7.54 (dd, 1FD 6.53 (d 11-1), 6.21 (d,

' -61dk0-1.6-
(S! 3l_|)1

2~(2-chloro-4-iodophenylamino)-N-(2-hvdroxyethoxy)-1,5-dimethyl-6-oxo-1.6-
dihydropyridine-3-carboxamide
[00484] MS APCI (+) m/z 478, 480 (M+, Cl pattern) detected; 'H NMR (400 MHz,
CD;0D) 6 7.79 (d, 1H), 7.59 (s, 1H), 7.52 (dd, 1H), 6.39 (d, 1H), 3.89 (1, 2H), 3.67 (t, 2H),
3.34 (s, 3H), 2.13 (s, 3H).

Example 24-J

dihydropyridine-3-carboxamide
Example 24-K
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NN O
2-(2-cliloro-4-iodophenyl am no) - N- net hoxy- I - net hyl -
x0-1 6-di hydropyri di ne-3- carboxam de Exanple 23-N H
HOB,», O INOF H NO

(S)-2-(2-fluoro-4-iodophenyl am no)-N-(2-h

dr oxypropoxy)-1 5- dlnethyl 6- oxo-1 6-

di hydr opyri di ne- 3-car b@xam de [00477] M5 ESI (+) mz
476 (M+l) pattern det & '1JC NVR (400 MHz, CDC13) 8
9.79 (s, 111), 8.53 (s, H [ 7 he(d I'H), 7,35 (m
1H), 6.44 (t, 1H), 4.1 3.92 (dd, 1H), 3.69
(dd. 1H), 3.28 (s. 3F0|2NLF 3H) 1.14 (d, 3H).
Exanple230 96 HOB O N'IN O

(S) (2f|uoro4(rrethy@thlo)pheUIamno) N-(2h

d| hydropyrl azi ne- 3- car boxam de -
mz 395 (M1) detected; cefhoxguRds 400 MHz, CD30D) S 7. 10
(dd, 1H), 7.03 (d, 1H),E nﬁﬁﬂL”") 4.00 (in, IH,
3.85 (dd, 1H), 3.79 (s, , 3./72 (dd, IH), 2.47 (s,
3H), 1.75 (s, 3H), 1.16J;?>H3H) Exanpl e 23-P HOBN O
HF

N
¢
HN O
H F
OO
Cl N !
O

5-chloro-2-(2-fluoro-4-iodophenviamino

-hydroxyethoxy)-1-methyl-6-ox0-1,6-
dihydropyridine-3-carboxamide
[00485] MS ESI (+) m/z 482, 484 (M+, Cl pattern) detected; 'H NMR (400 MHz,
DMSO0-de) & 11.56 (br s, TH), 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 (1, 2H), 3.49 (m, 2H), 3.28 (s, 3H).
Example 24-M

H
HO\/\O,N O F

o
/' er

(8)-5-chloro-2-(2-fluoro-4-iodophenylaming)-N-( 2-hydroxvpropoxy)-1-methyi-6-ox0-1.6-

dihydropyridine-3-carboxamide
Example 24-N
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N N1 1/ O

(S)-4-(2-fluoro-4-iodophenyl am no) - N-( 2- hydroxypropoxy
) 1 5 dinethyl 6 oxo 16

di hydr opyri dazi ne- 3- car boxani de [00479] M5 APCI (-)
mz 475 (M1) detected; 'H NVR (400 MHz, CD30D) 6 7.52
(dd, 1H), 7.44 (dd, 1H), 6(94”; (t, I'1-1), 3.98 (m 1H),
3.84 (dd, IH), 3.79 (s, 3 3,72 (dd, IH), 1.78 (s,
3H), 1.16 (d, 3H). Exan%l 23Q HONOF N NI /1
0

2-(2-fluoro-4-i odophemﬂ '910) - Ny et hoxy- | - met hyl - 6- ox

0-1 6-di hydropyridine 3 arﬁox. i de [00480] The
fol | owi ng conmpounds wer &7pr pa by the procedures as
previously described i abqye IExan'pl es. Exanple
24-A- 97 HO ONHHF ~ N~ N / Br O
2- (4- brono-2-fl uorophen 1nm no) - N-(2 hydr ox ey
t hoﬁ;@gﬂgmﬁt_ggmhmy&@mnq) -M-(2-hvdroxyethoxy)-1.5-dimethyl-6-0x0-1,6-

di hydropyri di ne- 356,04, BRXAILASs. HEIRLG, 24-B 0 O NHF
[00486] MS APCI () m/z 477, 479 (M-1, C] pattern) detected, '"H NMR (400 MHz,
CD;0D) 6 7.77 (d, 1H), 7.54 (dd, 1H), 6.51 (d, 1H), 4.01 (t, 2H), 3.81 (s, 3H), 3.75 (1, 2H),
1.74 (s, 3H).

Example 24-0

HO -~ o
i
_N

(8)-4-( 2-chloro~4-iod0phenvlamino)-N-( 2-hvdroxypropoxy)-1.5-dimethyl-6-oxo-1,6-

L]

dihydropyridazine-3-carboxamide
{00487} MS APCI (-) m/z 491, 493 (M-1, Cl pattern) detected; "H NMR (400 MHz,
CD3s0D) 8 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, 3ED).
Example 24-P
OH

&@

4-(4-bromo-2-chlorophenylamino)-N-(2-hvdroxyethoxy)-1 S-dimethyl-6-0x0-1.6-

=—Z

~

dihvdropvridazine-3-carboxamide
[00488] MS APCI (-) m/z 429, 431, 433 (M-1, Br, C1 pattern) detected, 'H NMR (400
MHz, CD;0D) 6 7.62 (d, 1H), 7.38 (dd, 1H), 6.67 (d, 1H), 4.02 (t, 2H), 3.81 (s, 3H), 3.75 {t,
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NN O 2-(2-fluoro-4-iodophenyl am no) - N-met hoxy-1
5-di net hyl - 6- oxo-1 6-di hydropyri di ne-3- carboxam de
Exanple 24-C O NHF NM O

N- et hoxv- 2- (2-fl uor o-4-i odophenylam no -1

5-di met hyl - 6- oxo-1 6-di hydropyri di ne-3- carboxam de

4-D0" ONHF NN O
2}15{12@%%/_ 2-(2-fluoro-4-(methylthio)phenyl am no)-1
5-di net hyl - 6- oxo-1 6-di Ryslhple 241 3-carboxam de 98

[00481] Ms APCI (+) nmliz 366 (Mtl) pattern detected; 'H
NVR (400 MHz, Dl\/ISCpio\@\SNll 8 (br s, 1H, 9.79 (br

s, 1H), 7.54 (s, 1Hf 7.93 ddH 19, 6.99 (dd, 1H),
6.73 (t, 1H), 3.76 (q, 2kY . 3H), 2,46 (s,
3H), 2.01 (s, 3H), 1.12 (}, H). mpl e 24-E /OH HN
OF HN - Br

O

(8)-4-(4-bromo-2-chlorophenylamino)-N-(2-hydroxypropoxy)-1.5-dimethyl-6-oxo-1 .6-
dihydropyridazine-3-carboxamide
1004891 Additional compounds of the present invention include compounds of general

Formulas Ia, IVa, IVb, IVe, IVd, IVe, IVS, and IVg as shown in the following Tables 1-8

R’ R’ R R R’

Me Me F Br H

OH

OMe

OEt

HOCH,CH,O
HOCH,C(Me);O
 (8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,O

Me Me F I H
OH
OMe
OFt
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N~S O
2-(2-fluoro-4-(nethylthio)phenyl am no)-N-(2-hydrox ety
hoxy) 1 5 dinmethyl 6 oxo 1 6
dihydropyridine-3-carboxanide [004821 M5 APCI (+) mz
382 (M+l) pattern detected, H NVR (400 Mz, DWVSO d6)

~

S48 (br—s—tt+=t); “.78 (br—s+—AH) 756 (s, 1H)
7.23 (dd, 1H), 6.99 (m IH), 6 73 (t, I—DHOCHz@@szr
s, 1H), 3.76 (t, 2H), 3.51 (t, 2H), 3.19 46
(s, 3H), 2.01 (s, 3I-1). Exanple 24-F Hiﬁécﬁgﬁ%)z@ H
N' N O(S)-2-(2-fluoro-4-(meth |y thi ¢3)pWeDH(OH)CH,0
| am no) - N- (2- ~opoxy) 1 5 dinethyl 6 ox

di hydr opyri di ne- 3- car boxani de [00483]%M59§%%ﬁKQ¥ﬂH¥43

396 (M+l) pattern detected; 1H NVR (400 NFB_ngﬁgu d6)
811 48 (br s | H) QRR(hrq IH) 7.55 (s

7.2M7dd, 1H) .Ms. 09 (dd 1H), BIg3 (t. 1H). 4{73 (d,
1H), 3.74 (m 1H), 3.56 (d, 2H), 3.20 (s, 3H),.,2.46
(s, 3H), 2.01 (s, 3H), 1.02 (d, 3H). Exanple J4-G HOB
ONHC H NNDbB~-Br 0 99 2-(4-brono-2-chl orgpghen

| am noL( 2- hydr oxyet hoxy) -1 5-di net hyl - 6- oxo-1 _6-

di hydropyri d i ne-3-carboxam de Exanple 24-H PEt

HO,,,~ ONO C HOCH,CH,0
HOCH,C(Me),0
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,;0

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

Me Me Cl I H

OH
OMe

OEt

HOCH,CH;0
HOCH;C(Me)0
(5)-MeCH{(OH)CH,0
(R)-HOCH;CH(OH)CH,0
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H NN-, Br O

(S)-2-(4-brono-2-chl orophenyl am noL- ( 2- hydr oxypr opoxy)
-1 5-di net hyl - 6- oxo-1 6- di hydropyri di ne-3-carboxam de
Exanple 24-1 HONH HC \ NN O

2- (2-chl or o-4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1
5--di-ret-hy—6-ox0~1,6-di-hydropyri di ne-3- car boxam de

[00484] M5 APCI (+) mz 478, 480 (M, O pat-Peithp

detq\q ed, 1I1I-71; NVR (400, VHZ; Uu S—F—79 )

75070, 17 Y55 (aatlip | 6§I§ 1H), 3. 3%)

2H), 3.67 (t, 2H), 3.34 (s, 3H), 213(s 3HpH

Exanple 24-J HHO - ONOCI H NNO

(S)-2-(2-chl oro-4-iodophen

| am no) - N- (2=hydr oxypropoxy) -1 5-di nethyl 6 o%gt

di hydropyri di ne- 3- car boxam de Exanpl e 24-K 0 HN

Od H N HOCH,CH,0

HOCH,C(Me),0
(8)-MeCH(OH)CH:0

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

¢-PrCH-0

Me F P Br H
OH
OMe
OEt
HOCH,CH;0
HOCH;C(Me),0
(S)-MeCH{OH)CH,0
(R)-HOCH;CH(OH)CH,0
c-PrCH,0

Me F F I I
OH
OMe
OEt
HOCH,CH.O
HOCH,C(Me),O
(8)-MeCH{OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0

Me F ¥ SMe H
OH
OMe
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N O 2-(2-chloro-4-iodophen | am no -N-nethoxy-1
5-dinethyl 6 oxo 16 di hydropyridi ne-3- carboxanm de
Exanple 24-L OH HNTOHF TN& C I NI O
5-chl oro- 2- (2-fl uoro-4-i odophenyl am no) - N- ( 2- hydr oxyet
hoxy) - I - met hyl - 6- oxo-1 6-

eH hyrlr nnyrl di-ne-3-carhoxam.de [004851 NS _ESI (+) mz

482, 484 (M, O pattern) detected; X1-1 NWR ()HOO I\/Hz
DVSO-de) S 11.56 (br s, IH), 9.69 (br s, %Oé%‘fc

(s, 1H), 7.64 (dd, 1H), 7.40 (dd, 1H), 6.

11-1), 4.66 (t, 1H, 3.67 (t, 2H), 3.49 (mcﬁc@ ,0
3.28 (s, 3H). Exanple 24-M HOB\O HOF He% &I
Nl O (S)-MeCE (OH)CHzO

(S)-S-chloro-2-(2-fluoro-4-iodophenyl |
dr oxypropoxy) -1 nmethyl 6 oxo 1 6 W ARCHicktoM ;0

di hydr opyri di ne- 3- car boxani de Exanpl e 24- N-BCH,00H O

AN QH O N~ ol - T

OH
OMe

OEt

HOCH,CH,O
HOCH,C(Me),0
(8)-MeCH(OH)CH,0
(R)-HOCH;CH(OH)CH,0
c-PrCILO

Me F Cl I H

OH
OMe

OEt

HOCH,CH,O
HOCH;C(Me),O
(5)-MeCH(OH)CH,;0
{R)-HOCH,CH(OH)CH,;0
¢-PrCH,0

Me F Cl SMe H
OH
OMe
OEt
HOCH,CH,O
HOCH,C(Me),O
(8)-MeCH(OH)CH,0
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NI I O 4-(2-chloro-4-iodophenylam no)-N(2-h

ddr oxyet hoxy) -1 5-di net hyl - 6- oxo-1 6-

di hydr opyri dazi ne- 3- car boxani de [00486] Ms APCI (-)
mz 477, 479 (M1, O pattern) detected; 'H NVR (400

Mz, CD30D) 6 7.77 (d, IH), 7.54 (dd, 1M, 6.51 (d,
1 LN 401 lf ’)I_I\ QQ1 (c 3H) 345 ([t 1.74

LT 1) e 3

(s, 3H). Exanple 24-0 H HO, -~ N O ® H@CﬁﬂQH(@H)CHzO
(S)-4-(2-chl oro-4-iodophenyl am no)-N-(2-h dé%cHO
propoxy)-1 5 dinethyl 6 oxo 1 6

di h\Meopyrl daziObe- 3- carlbboxam dér[ 00487] M5 APCGHL (-)
mz 491, 493 (M1, O pattern) detected; 'H NVR (400
MHz, CD30D) 6 7.77 (d, 1H), 7.54 (dd, 1H), 651 (d,
1H), 4.00 (m 1H), 3.87 (dd, 1H), 3.80 (s, 3y 3.75
(dd, 1H), 1.74 (s, 3H), 1.16 (d, 3H). Exanple 24 P
/OHOJf HNO HC Br O

4- (4- brono- 2- chl or ophenyl am no) - N- ( 2- hydr %{I“& )nq

5 dimethyl 6 oxo | 6 dihydropyridazi ne-3-carbdx de
[00488] M5 APCI (-) mz 429, 431, 433 ( MHOCBEC(ME),0

pattern) detected; 1H NWVR (400 M -

(d, 1H), 7.38 (dd, 1H), 6.67 (d, IH) 4@&%@(6%%20

3.81 (s, 311), 3.75 (t, 102 2H), 1.73 &S.uRMLCHOH)CH,0
¢-PrCi,0

Me Cl F I H

OH

OMe
OFEt

HOCH,CH,0
HOCH,C(Me),0
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,O
¢-PrCH,0

Me Cl F SMe H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me),0
(8)-MeCH(OH)CIH,0O
(R)-HOCH,CH(OH)CH,0
¢-PrCH;O

Me Cl Cl Br H
OH
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Exanple 24-Q HHO, _,--,ONOHC 1J~N\ iNI / Br
o)

(S)-4-(4-brono-2-chl orophenvl am no) N (2- hydr oxypr opox
y)-1 5-dinmethyl-6-o0x0-1 6 dih
dr opyri dazi ne- 3- car boxam de (00489] Addi ti onal

conpounds of —thepresent—itnventtonr—t+nectude—conrpounds
of general Fornmulas la, IVa, IVb, IVc, |Ivd, Mg |V,
and I'vVvg as shown in the follow ng Tables 1-8 R3.N O
HR NNR NRORS | Ola Table | R7 RO R°Rs R
M M FBr H OH O OEt HOCH2CH20 I-|OCI-12@CMEO:12;Q)
(S)- MG{OﬁaﬂO(Q HOCH2CH( OH) CH20O c- Pr.CH20

Me
FI HOH HOCHgC(Me)ZO
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0

c-PrCH,0

Me Cl Cl I H
OH
OMe
OEt
HOCH,CH,0
HOCH,C(Me)O
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0O

Me Cl Cl SMe 2]
OH
OMe
OFEt
HOCH,CH,O
HOCH,C(Me)0
(8)-MeCH{OH)CH,0
(R)-HOCH,CH(OH)CH,O
¢-PrCH,O

¢c-PrCH, Me F Br H
OH
OMe
OFEt
HOCH,CH,0
HOCH,C(Me),O
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OEt 103 HOCH2CH20O HOCH2C(Me) 20 (S) - McCH( OH) CH20
(R) - HOCH2CH( OH) CH20 c-PrCH2O Me Me F SMe H OH OMe
OEt HOCH2CH2O = HOCH2C( Me) 20 ( S) - McCH( OH) CH20

(R) - HOCH2CH( OH) CH20 ¢c-PrcH20 Me Me O Br H OH Owe
OEt |1 OCH2CH20 HOCH2C(Me) 20  (S) - McCH( OH) CH20

—(R=—HEEH2EHCEH)-CH2O—e—Pr&—120 Me-Me_ O | H OH O\e

OEt HOCH2CH20 HOCH2C(Me) 20  ('S) - McCH( OHFIEM2COH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

c-PrCH; Me F I ‘ H

OH
OMe

OEt

HOCH,CH,O
HOCH,C(Me),0
(8)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0

¢-PrCH; Me F SMe H

OH
OMe
OFEt
HOCH,;CH,0O
HOCH,C(Me),©
(8)-MeCH(OH)CH,0
(R)-HOCHCH(OH)CH;0
¢-PrCH,0

¢-PrCH, F F Br H

OH
OMe

OEt

HOCH,;CH,0
HOCH,C(Me),0
(8)-MeCH(OH)CH,0
(R)-HOCH,;CH(OH)CH,0
c-PrCH,O

¢-PrCH, F F I H
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(R) - HOCH2CH( OH) CH20 104 c-PrCH20 Me Me O SMe H OH
OV OEt HOCH2CH2O HOCH2C(Me) 20 (' S) - McCH( OH) CH20
(R) - HOCH2CH(OH) CH2O ¢c-PrCcH20 Me F F Br H OH Owe
OEt HOCH2CH20O HOCH2C(Me) 20 (' S) - MeCH( OH) CH20

(R) - HOCH2CH(OH) CH20 ¢c-PrcH20 Me F F | H OH Owe CEt
HOCH2CH O HOCH2C( Me) 20 (S) - McCH( OH) CH20

(R) - HOCH2CH( OH) CH20 " c-PrCH20 Me F F SMe H CPH

OMe
OEt
HOCH:CH,0
HOCH;C(Me)hO
(8)-MeCH(OH)CH,O
(R)-HOCH,CH(OH)CH,0
c-PrCH,0

c-PrCH» F F SMe H
OH
OMe
OLt
HOCH,CH,0
HOCH,C(Me),0
(S)-MeCH(OH)CH,0
(R)-HOCH,CH(OH)CH,0
¢-PrCH,0
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Ove 105 OEt HOCH2CH2O HOCH2C( Me) 20 ( S) - MeCH( OH) CH20
(R) - HOCH2CH(OH) CH20 c-PrCH2O0Me F C Br H OH Owe
OEt HOCH2CH20 HOCH2C(Me) 20 (' S) - McCH( OH) CH20

(R) - HOCH2CH(OH) CH20 ¢-PrcH20 Me F O | H OH Owe

Opt  HOCH2CH2O ~ HOCH2C( Me) 20 ( S) - McCH( OH) CH20

- (-R)—HOCHRCHCOH)-GH2O— ¢~ PrCH2O M F O SMe H OH _Q\e
OEt HOCH2CH20 HOCH2C( Me) 20 HO_~s

HO\/\“;

0

Cl HO\/’\};
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(S)-McCH(OH) CH2O 106 (R) - HOCH2CH( OH) CH2O  ¢- Pr CH20 Me
O FBr H OH Ow OEt HOCH2CH2O HOCH2C( Me) 20

('S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH20  ¢- PrCH20 Me d
F1 HOH Ow OFt HOCH2CH2O HOCH2C( Me) 20

(S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH20  c- PrCH20 Me C
~F—She—H-EOH—EMe— OBt HOG

('S) - MECH( OH) CH20 (R) - HOCH2CH( OH) CHE~c>)r CH2O  Me| O
ad Br H /
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OH 107 OV OFEt HOCH2CH2O HOCH2C( Me) 20
('S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH20 ~¢c-PrcH20 Me d
O’ | HOH Owe OEt HOCH2CH20 HOCI - | 2C( Me) 20

('S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH2O  ¢-PrCH20 Me d
O SMe HOH Owe OFEt HOCH21CH2O HOCH2C( Me) 20
(S).- MeCH( QH) CH2Q (R) - HOCH? CH( OH) CH2O - Pr CHRQ

c-PrCH2 Me F Br HOH Ok Okt
OH

/O\/\S,s

Cl H
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HOCH2C( Me) 20
Ove OFt HOCH2CH2O HOCH2

t08 (S)- M CH( OH) CH20
(R) - HOCH2CH( OH) CH20 ¢-PrCH20 c-PrcH2 Me F |

H OH

C(Me) 20 (' S) - McCH( OH) CH20

(R) - HOCH2CH( OH) CH2O0 c¢-PrCH20O c¢c-PrCHZ Me F SMe H OH

OVt OEt HOCH2CH2O HOCH2C( Me) 20

(R-HOCH2CH(OH). CH-O . c- Pr

CH?0O c-PrCHZ F F Br H OH

(S)-M:CH(O ) CH20

Ot OEt HOCH2CH2O HOCHD
(R) - HOCH2CH( OH) CH20  ¢- PricH2

C(I\/E)ZO (@\%H(OH)G | 2

HO/\//\ﬁs

O

Br

Table 4

Me
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e-PrCHZ F F | H 109 OH OV OEt HOCH2CH20
HOCH2C( Me) 20 ('S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH, O

c-PrCH20 c-PrCH2 F F SMe HOH OWe OF,t HOCH2CH20
HOCH2C( M) 20 (S) - McCH( OH) CH20 (R) - HOCH2CH( OH) CH20

c-PrCH20 HR-, O'NOH RO Br OIVa Table 2 RO R3
Me 110 HO - HOB\ ~, ~

Bt

Cl H
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Ho
CH

zZ

()—|

HO-
d

RO
\ ~

H
N~
~I

-"-/ OH

O H] - k)

OlIVb Table 3 RO R3

H HO HOB -

HOB/ ~~
111 HO- x1

HOB\ /

HO - HO -

Table §

R’
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HO (
HO -\ sf CH

Et HOK /

\ ~s

OH

\~s d H HOB HOB\~,
HR-,ONO O
Table 4 RO R3 Me H HOB HOB\ ~,
OH 114 \Sys H How\ ~

HO, \

N RO N Br

113 HO

O lvc

HO,, HO < HO'y/ |

/\s,s

N

Et

H

Cl

17




HO, \ ,
115 OH HR3, 0 ~-NO

R
HO,

HO<1 Et

Me H HOQ
Et HO HO K /

HO -
Wi

H o-

Tabl e

5

X

129
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N

Me H
Ho

W«y
C
s

{
£ N

o

T,
g
M.:::O

C

I

HO\/\s;

“a,
I
M..:___O

O

I

HOB\ ~ Et
HO - X

HOB H O-\~

HO < OH 117 H R-3,

Table 6 RO R3

HOB~
HOB\ ~,

HO -

\~s H HOB\f
CNH HO~\~

RO SMe O | Ve

HO -

Et

CN
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HOB\f OH 119 H HOB - ,
HOC
OH  V~i

Me HO<1 HO OH Et HOB\ ~
121

HOB/ ~~,
NRO N~ SM OTVYf Table 7 RO R3 120 H HO ,

ad HO OH HR-, ON

HO, ~~ Ho-_xi H On"

/\&;

~

H

HO\/\SS,

HO\/\;

Hinte

Cl

Sivie

Table 7
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\~s H HOB\,

HO-J OH 122 H

8 RORP R R3 M H

HO, HO <

RO
F

Rs N~, Ra
M H

Il OH d H HOB\ ~,
OlVvg Table
F Me Br

H

Et

The

X

Q
Omun§
s

“,

121




d
=
Me

Ve
Me
Shve

Et

Br
H

M H FM H d MH

H O M HFM S\H G M

| -1 F CN

CN

Cl

N
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a w dI FH 124 H d M H FM Br H d
M H FM SMH d M [00490] Additional exanples
of the invention include the follow ng, which can be
made by the nethods descri bed above, unl ess otherw se
i ndi cated. Exanple 25-A H2NO F N N'INS 04 (2
Fluora 4 (et hylthio)phenyl am no)-1 5-dinethl-6oxo-1
-di hdro Jdazi ne3- carboxan de [00491] M5 APCI (-)

z 321 (M 1) detected; 'H NVR (400 MHz; CB3CD) 8 7.09

N
Table 8
R’ R® R! R3
Me H
F
Me
I
H
Cl
Me
H
F
Me
Br
Ha
Cl
Me
SMe I
F
Me
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(dd, 1H), 7.04 (d, 1H, 6.87 (t, 1H, 3.81 (s, 3H),
2.48 (s, 3H), 1.70 (s, 3H). Exanple 25-B 125 HO-~ N O
OF HNFS O

5- Fl uor o-4- (2-fl uoro-4-(methylthio)phenylam no)-N (2
hex ey thoxy) 1 nethyl 6 oxo 1 6

di hydr opyridazine-3-carboxanm de [00492] NS _ARCI

(
Y

mz 385 (W¢1) detected; 1H NWVR (400 Wz, CDgOD) S 7, 14
(td, 1H), {7.07 (m 2H), 4 05E§g 3.79 (s, 3H),
3.78 (t, 2H), 2.49 (s, nple lb-b Ho, 7=, ON O
F HNNNFS 0 Me
Lig-S-HtJro-4-(2¢|uoro-4irmthﬂtrﬂo)nhenIznﬁno\ N
(2 hydroxypropoxy) | nethyl 6
0x0- 1, 6- dijhydr opyri daziine- 3- car boxam!de [00493] VB
APCI (-) miz 399 (M1) idetected; 1H MVR(400vHz;
CD3CD) S 7.14 (fd, IHy, 7.07 (m 2H), 4. 0M¢m 1H),
3.93 (dd, {IH), 3.81 (m_1H), 3.80 (s. 3H), 2.49 (s
3H), 1.1§ (d, 3H. Exanple 25-D HO;, ~~O N0 F Hj N
NC S O 5-Ch|oro-4-(2-f|uoro-4-(neth 1tth|o)phen
I am no) N(j2 h dy roxyetihoxy) @inethyl 6—oxo—1—6
Me
H
F
Me
Et Br
H
Cl
Me
H
F
Me
SMe
H
Cl
Me
H
F
CN Me
SMe
H
Cl
Me
Ci I F H
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di hydr opyri dazi ne- 3- car boxam de

[ 00494] M5 APCI

(-)

mz 401, 403 (M1, Cl pattern) detected; 1H NMR (400

MHz, CD3OD)
3H),

HO-~ ,NO O

3.73 (t,

S 7.06 (m 3
2H), 2.49 (
F N NI CX

H,
S,
S~

3.94 (t,
314) .
o}

2H) ,
Exanpl e 25-E 126

3.81 (s,

(S)-5-Chl oro-4-(2-fluoro-4-(methylthio)nhenyl ani no) -

0Xx0- 1, 6-di hy
APCI (-) mz
NVR (400 MHz
3.81 (in, 1H
3H), 1.16 (d
4-(2- Fl uor o-
dr oxypr or oyl
di hydr opyri d

(2 tTydroxypiopoxy) 1 mnetH

dr opyri dazi nd

yl 6

nnf +t arn)

- 3-car boxani dée
415, 417 (ML,

[004YE] VB

[

, CD30D) S 4.
, 3.80 (s, 3H
. 3H). Exanp
A-(meth 1thio
-1, 5-di et hy

==y Q T oT 1T

06 (m 3H.

3.69 (dd,

) nhenyl am no) -
| -6- 0x0-1_6-

3.

eZSF HO HO N

det-ected:
98 (miIH),
1H),

e

N-(3-h

Azi ne- 3-car bo

xam de [ 00496]

MS AP (-)

2.49 (s, |
"IN

mz 379 (M1
(dd, 1H), 7.
3.64 (t, 2H)
2H), 1.71 (s

detected; 1H NWR QQOO VHz;, CD30D) 6 7.0

03 (d, 1H), 6,86 (t,® 1H), 381(8

3.43 (t, 2H), 2.47 (s, 3H), ?)’[
IﬁE

3l 1)gr Exanple 25-G CH -
H

l\l
™

—t=

Cl

Me

SMe

Cl

|

[00490] Additional examples of the invention include the following, which can be

made by the methods described above, unless otherwise indicated.
Example 25-A

HoN._.O

H F

g ©\

}

_N s
Q

4-(2-Fhuoro-4-(methylthio)phenylamino)-1 .5-dimethyl-6-ox0-1 .6-dihvdropyridazine-3-

carboxamide
[00491] MS APCI (-) m/z 321 (M-1) detected; 'H NMR (400 MHz, CD;0D) & 7.09
@¢1HL7ﬂ4QL1HL637G,Hﬂ;&&{&BH}ZAS@,HQJJM(&3H)
Example 25-B
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"IN/ 6 O(S)-N(2

3- Di hydr oxypropyl ) -4-(2-fl uoro-4-(nethyithio)phenyl am
no) 1 5 dinmethyl 6 oxo 1

6- di hyddr opyri dazi ne- 3- car boxam de [ 00497] M5 APCI (-)
mz 395 (M1) detected; '"H NVR (400 MHz, CD3OD) 6 7.10
(dd, IH, 7.03 (dd IFD 6. 86 (t 1H), 3.81 (s,
31-1),3.80 (m 51N(n1 3.37 (dd, 1H), 2.47
(s, 3H. 1.71 (s. 8F) otx o B T N E R
"IN I I Br O4- (4 Brono- - f oro‘henylan1no) 15
dimethyl 6 oxo 1 6 di hydwdp car boxam de

[00498] M5 APCI (-) nfz 353,
detected; 'H NMR (400 ¥ '$38 (dd, | H),
727(m 1H, 6.80 (t, 1Hgp 3.82 (s, 3H), 1.72 (s,

H HO YONOHF OHN-~NBr 0

i D alalYu\0) : ok atioxy)-1-methyl-6-0x0-1,6~

Br pattern)

3- dlhydroxypronoxyi(ﬂ; gl x , 16
dlhydropyrlda2|ne- : ' 1 Ms APCl (-)
[004721" 443 M3 4ECL M)xnfzaﬁs Wﬂ)eiete):ted,e BIVERI (400 HMNBRCIOAND) § 7.14

e T e

3.5 (m 2H), 1.77 (s, Eaﬁ)nplmame 25-J '_~ONOF

HO N
N/
|
N

(8)-5-Fluoro-4-(2-fluorg-4-( methvlthxo)uhenviamino)-N—( 2-hydroxypropoxy)-1-methvi-6-

MO~

fitne

oxo-1.6-dihydropyridazine-3-carboxamide
[00493] MS APCI (-) m/z 399 (M-1) detected; '"H NMR (400 MHz, CD,;0D) 6 7.14
(td, 1H), 7.07 (m, 2H), 4.04 (m, 1H), 3.93 (dd, 1H), 3.81 (m, 1H), 3.80 (s, 3H), 2.49 (s, 3H),
1.18 (d, 3H).

Example 25-D

H
HO\/\O/ N O .

N
zT

5-Chloro-4-(2-fluoro-d-( methylthio)phenylamino)-N-(2-hvdroxyethoxy)-1 -methyl-6-0x0-1.6~

dihydropyridazine-3-carboxamide
[00494] MS APCI (-) m/z 401, 403 (M-1, CI pattern) detected; 'H NMR (400 MHz,
CD;0D) 6 7.06 (m, 3H), 3.94 (t, 2H), 3.81 (s, 3H), 3.73 (¢, 2H), 2.49 (s, 3H).
Example 25-E
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"INBr O4

f 4- Br ono- 2-f | uoronh( -, nyl am no) - N- (1- hydr oxy 2
nethylpropan 2 yloxy) 1 5 dinmethyl 6

0x0- 1, 6-di hydr opyri dazi ne- 3- car boxam de [00500] M5
APCI ( ) mz 441, 443 (M1, Br pattern) detected; 1H
NVR (400 MHz, CDGOD) S 7.38 (dd, 1H), 7.27 (d, 1H)
6.79 (t, 1H, 348 &v/§§ Sﬁb § 38 (s, 2H), 1.78 (s,
3H), 1.25 (s, 6H) 5-K #28 N OF ~N | |
~ 1 0 4-(2-Fl uoro:4- |odou en San1 0)-1

5-di net hyl - 6- oxo-1 6- dlhg/' By 3- ear boxam de

[00501] MS APCI (-) niz 401 {M 1) defected: 'H NMR

(400 MHz, DVBO-d6) 5 9-7 sTcl Y 8285 (s, 1H), 7.90
(s, IH), 7.65 (s, 1H), 7. (s, 1H), 6.63 (t, IH,

71 1.63 (s, 31°-1). Exanple 25-L H
-(reeppyithiolghehviiiming)-N-(2-hydroxypropoxy)-1-methyl-6-

4- (4 Br om) 2-f |0'£9r1%p YA 9 Bgf 3'550 Ll 4oroEN (2-h
dr oxyet hoxy -1-®@
[084PHy dr ogYP iAKi (n)emfg 4 A1 X el P4rOOH QRfecthB 'MPEMR( (400 MHz,

CORR) T R o Bt Ry PR A By 20

3H712é((irﬁH)2m 6. 97 (td, 1H), 4.11 (t, 2H), 3.84 (t,
214), 3.82 (s, 3H), 3. 5]1,“%1355_%. Exanpl e 25-M H

4-(2-Flyoro-4-(methylthio)phenylamino)-N-( 3-hydroxypropyD)-1,5-dimethyl-6-ox0-1,6-

dihvdropyridazine-3-carboxamide
[00496] MS APCI (-} m/z 379 (M-1) detected; 'H NMR (400 MHz, CD30D) 6 7.09

(dd, 1H), 7.03 (d, 1H), 6.86 (t, 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).

Example 25-G
OH H

H
1
N
-~ S/

O
(8)-N-(2,3-Diaydroxypropyl)-4-(2-fluoro-4-( methylthiophenylamino)-1.5-dimethvl-6-0x0-

1,6-dihvdropyridazine-3-carboxamide
[00497] MS APCI (-) m/z 395 (M-1) detected; 'H NMR (400 MHz, CD;0D) § 7.10

(dd, 1H), 7.03 (4d, 1H), 6.86 (1, 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),

Exampie 25-H
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NOHF N N I " 1 0 4-(2-Fluoro-4-iodophen

Cam no)-N 1 5-trinethyl-6-o0xo-1 6-di hydropyri dazi ne-3
carboxam de [00503] Ms APCI (-) mz 415 (M 1)
detected; 'H NWVR (400 MHz, CD30D) 8 7.52 (dd, 1H),
7.44 (m 111), 6.61 (t, 1H), 3.81 (s, 3H), 2.87 (s,
3H), 1.74 (s, 3H). Exanple 25-N 129 HOH O

N- ( CYel opr onyl met hy| )Hz¥ f | ugro- 4-i odophenyl am no) 1
5 dimethyl 6 oxo 1 6 d| vd opyri dazi ne- 3- car boxani i de
[00504] MS APCl (-) mf & (@ detected; 1H NWR
(400 MHz, CD30OD) S7,5E : 7.44 (dd, IH), 6.62
(t, 1H), 3.83 (s, 3H), 18 (d, , 1.75 (s, 3H),

1.06 (m 1H), 0.51 (dd, 2H) 0. 27 (dd, 2H). Exanple

2544~ upzrophenanttho)-1,5-dimethyl-6-0x0-1.6- dlhvdronvndazme—S-

4- (2- Fl uor o- 4-i odophenyl am no).- N- ( 3- hydr oxypropyl) -

dimethyl 6 oxo 1 6 di h}éﬁ%’é@}‘a—%am ne- 3- ear boxam de
[00fPRIS05] NS ARRTI(-) (/) 368,23 54581-( MSrl aﬁetas a@ﬂe&@d *ﬂimmwoo MHz,

CD&@%@ (¥ i g D i) 1oy b

.79 (m 2H), 1. 7Eh(n$ple§$:|) Exanmple 25-P H

HO/\/\O
o @

{

/N

(R)-4-( 4-Bromo-2-ﬂuorouhenvlammO)—N-( 2.3-dihydroxypropoxy)-1.5-dimethyl-6-0x0-1,6-

dihydropyridazine-3-carboxamide
[00499] MS APCI (-) m/z 443, 445 (M-1, Br pattern) detected; 'H NMR (400 MHz,

CD;0D) 8 7.39 (dd, 1H), 7.27 (m, 1H), 6.79 (t, 1H), 4.03 (m, 1H), 3.89 (m, 2H), 3.80 (s, 3H),
3.59 (m, 2H), 1.77 (s, 3H),

Example 25-J

0 X

4-(4-Bromo-2-fluorophenylamino)-N-(1 -hydroxy-2-methylpropan-2-yloxy)-1,5-dimethyl-6-

ox0-1,6-dihydropyridazine-3-carboxamide
[005060) MS APCI (-) m/z 441, 443 (M-1, Br pattern) detected; 'H NMR (400 MHz,

CD3;0D) § 7.38 (dd, 1H), 7.27 (d, 1H), 6.79 (t, 13), 3.81 (s, 3H), 3.38 (s, 2H), 1.78 (s, 3H),
1.25 (s, 6H).

Example 25-K
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OF HO, ,,--~ONH N NI I V' FI O

5- Fl uor o- 4- (2-fl uor o- 4-i odophen | am no) - N- ( 2- hydr ox
ethoxy) | nethyl 6 oxo 1 6

di hydr opyri dazi ne- 3- ear boxani de [00506] M5 APCI (-)
mz 465 (M 1) detected; "H NVR (400 M-1z, CD3CD) S
7.55 (dd, 1H), 7.50 (d 1I—I) 6.95 (td, 1I—I) 4.05 (t,
211), 3.80 (s, 3H), 3" : 2|—;l) Exanple 25-Q 130 H

HO-~-NOHFN N/N |

4- (2- Fl uor o- 4-i odopheny{™a no\@dZ hyro ethyl)-1
5-dinethyl 6 oxo 1 6 _& PZI ne- 3- car boxam de
[00507] M5 APCI (-) mz 445 (M 1) detected; 'H NWR

400 Mz, CDSOD) 5752 (dd 1H), 744(dd 1H), 6.62
4-{2-Flugeyd enylaning - -

osoft! (s M%’%Pgl(ma/”ﬁb F(ﬁ?) Q‘eteczed HONBIR (ot DMS N5 9.75

(s, SHII §:35d 007 S Y, T HA-T(2-(5,| LD D47 <<, olpplesry1ani 1) (s1319), 1.63
(s, gili_IST_Et hyl 6 oxo 1 6 di hydropyridazi ne-3-carboxam de

Example 25-L

H
HO

H

NT | N

|

N

~ F Br
4-(4-Bromo-2-flucrophenylamino)-3-fluoro-N-(2-hydroxvethoxv)-1-methyl-6-0x0-1.6-
dihydropyridazine-3-carboxamide
[00502] MS APCI (-) m/z 417, 419 (M-1, Br pattern) detected,; '"H NMR (400 MHz,

CDCl3) § 9.66 (br. s, 1H), 9.30 (br. s, 1H), 7.28 (m, 2H), 6.97 (td, 1H), 4.11 (1, 2H), 3.84 (t,
2H), 3.82 (s, 3H), 3.51 (t, 1H).

Example 25-M

4-(2-Fluoro-4-iodophenylamino)-N, 1, 5-trimethyl-6-ox0-1,6-dihvdropyridazine-3-

carboxamide
[00503] MS APCI (-) m/z 415 (M-1) detected; 'H NMR (400 MHz, CD;0D) § 7.52
(dd, 1H), 7.44 (m, 1H), 6.61 (t, 1H), 3.81 (s, 3H), 2.87 (s, 3H), 1.74 (s, 3H).
Example 25-N
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[005081 M5 APCl (-) mlz 475 (M1) detected; 'H NMR
(400 MHz, CD30D) S 7.52 (dd, IH), 7.44 (dd, iH, 6.62
(t, IH, 3.82 (s, 3H, 3.80 (m 1H), 3.52 (m 3H),
3.36 (dd, 1H), 1.74 (s, 3H). Exanple 25-S HF
HO'~,O NON C I O

5- Chl or 0- 4- (2-fl uor o-4-i odophen | am no) - N- ( 2- hydr ox

et hoxy) 1 nethyl 6 1%6

di hydr opyri dazi ne- 3- carfio ﬁe F[ 00509] Ms APCI (-)
mz 481, 483 (M1, O pajtier dat ected; 'H NWR (400

MHz, CD30D) 6 7.53 (dd, M HJf, 9 (d, 1H), 6.88 (t,

1H), 3.97 (t, 2H), 3.81Y NABNJ4 (t, 2H). Exanple

25-T 131HO,,~~ONOF N NN ~C I O

( -f 1 uor o- 4-i odophen | am no
gihslrdsatlugrodsiodophenylamino )1 6-dimethyl-6-0x0-1,6-

di hydropyrlaZI nediflnd i‘&%ﬂﬁ@ ﬂéarbwﬂécﬂem MS APCI (-)
00% 495, 496(% erected: ' H NVR (400
(9 153 468 &M-I)H;etecmdw NBIR (440 MBz38D(QD) § 7.52

(ddlh'BI), 7&49?(.{ (1%) @sbﬁ(t ﬁ{ﬁ)% 8(3 3'}1‘4)3 1%{8@ 7 3%";;{) $06m, 1m),

0.5 ?d% 2H), 0.27 (dd ZH
Example 25-0

H
HO -~ N0
H F
N* [ N@\
i
O
4-(2-Fluoro-4-iodophenylaming)-N-( 3-hydroxypropyl)-1,5-dimethyl-6-oxo-1.6-
dihydropyridazine-3-carboxamide

[00505] MS APCI (-) m/z 459 (M-1) detected; 'H NMR (400 MHz, CD;0D) 8 7.52

(dd, 1H), 7.44 (dd, 1H), 6.62 (t, 1H), 3.81 (s, 3H), 3.63 (t, 2H), 3.43 (¢, 2H), 1.79 (m, 2H),
1.74 (s, 3H).

Example 25-P

HO\/\O/N o F

2T

2-Fluoro-4-(2-fluoro-4-iodophenylamino)}-N-( 2-hydroxyethoxy)-1-methyl-6-ox0-1.6-

dihydropyridazine-3-carboxamide
[00506] MS APCI (-) m/z 465 (M-1) detected; 'H NMR (400 MHz, CD;0D) & 7.55
(dd, 1H), 7.50 (d, 1H), 6.95 (td, 1H), 4.05 (t, 2H), 3.80 (s, 3H), 3.78 (t, 2H).
Example 25-Q
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HN N( NC | O5-Chloro-4-(2-fluoro-4-iodophen
| am nol _1-net hyl - 6- oxo-1 6-di hydropyri dazi ne 3
carboxam de [00511] Ms APCI (-) mlz 421, 423 (M1, d
pattern) detected; 'H NVR (400 WMHz, CDCI3/CD30D) S
7.56 (td, IH, 7.46 (m 1H), 6.82 (t, IH, 3.87 (s,
3H). Example 25-V OHHHONOF HN N O
5- Chl oro- N- (2 3-dih i
dr oxypropyl ) - 4- ( 2- f HQOr o= 4 oq_pohiényl am no) 1 nethyl 6
oxo 1 6 dihydropyridazi ne~3-carbexam de [00512] M
_ ern) detected; 'H
NVR (400 MHz, CDSOD)S ¢ M), 7.49 (d, iH),
686(t |H) 3.84 (s, 3H)0380(m 1H), 3.55 (d,

. n,1l . A 1H) Exan‘pl,e 25 W 132

&4 <imethyl-6-0x0-1,6-

: - APINOGIN-() 5
ooy| ) 4 (2 fluor odﬂydrgﬂgﬂbﬁiﬁlﬁ-@ﬁﬂa&%ﬁe
00305 ™ WS A B 4s M-1) detooted: 'H NMR (400 Mitz, CD;OD) 5 7.52
(ad, 1H), 7.44 (dd, 1H), 6.62 (t, 1H), 3.82 (s, 3H), 3.68 (1, 25), 3.46 (t, 2H), 1.74 (s, 3H).
Example 25-R

{m

N-(2,3-Dihvdroxynropy])-4-( 2-fluoro-4-ipdophenylamino)-1,5-dimethyl-6-ox0-1.6-

Z-Z

-

dihydropyridazine-3-carboxamide
[60508] MS APCI (-) m/z 475 (M-1) detected; 'H NMR (400 MHz, CD;0D) & 7.52

(dd, 1H), 7.44 (dd, 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).

Example 25-S

H

ZI

~ Cl !

5-Chloro-4-(2-fluoro-4-iodophenylamine)-N-( 2-hydroxvethoxy)-1-methyl-6-oxo-1,6-

dihydropyridazine-3-carboxamide
{00509] MS APCI (-) m/z 481, 483 (M-1, CI pattern) detected; 'H NMR (400 MHz,
CD;0D) & 7.53 (dd, 1H), 7.49 (4, 1H), 6.88 (, 1H), 3.97 (3, 2H), 3.81 (s, 3H), 3.74 (t, 2H).
Example 25-T
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di hydr opyri dazi ne- 3- car boxam de [005131 M5 APCI (-)
mz 475 (M1) detected; 1H NWR (400 MHz, CD30D) S 7.52
(dd, IH), 7.44 (d, IH, 6.62 (t, 1H, 3.82 (s, 3H),
3.80 (m IH, 3.52 (m 3H), 3.36 (dd, 1H), 1.74 (s,
3H). Exanple 25-X OHHO-/f HOF HN O
(S)-S-Chloro-N-(2

3- di hydr oxypr opy;h@\drﬁ(% fﬁuorg 4-1i odophenyl am uo) 1
methyl 6 oxo 1 @Oopy¥ dazi neF 3- car boxam de

[ 005141 MS APCl (+)2 mz 497, 494 1, d pattern)
detected; 'I-1 NWVR (400 M 7 . ,
7.48 (d, IH, 6.86 (t, 1H) , 3.80 (m 1H),

3.55 (d. 2H). 3.51 (d, “iHY
25-Y H2NOF HN N, OQ

n12 308 (M+1) pat Ly dhopteliesb L8 carbbia (400 NHZ DNBO
S 11.38 %%Kﬁﬁ)&l@ 89 (d, 111
109%?%5 (brMS AH(%( ) /2895 426, (M) Cl paviern) (dedgted; |( 'H) NMB. ()830 MHz,
CIX;DD)S-H)SS (@d @ﬁ) (7049 (&WH),_@{;@KI gﬁp%b")(m £+ 86 S, B 3.81 (s, 300),
3.71 (ddmfm 155 3H)

Example 25-U

H,N o)
F
H
|
N
~ cl ;
0

3-Chloro-4-(2-fluoro-4-iodophenyiamine)-1-methyl-6-oxo-1 b-dihvdiopyridazine-3-

carboxamide
[60511] MS APCI (-) m/z 421, 423 (M-1, Cl pattern) detected; 'H NMR (400 MHz,
CDCl3/CDy0D) 8 7.56 (td, 1H), 7.46 (m, 1H), 6.82 (1, 1H), 3.87 (s, 3H).
Example 25-V

=T

N
- Cl

2-Chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylaming)-1-methyl-6-oxo-1.6-
dihydropyridazine-3-carboxamide
[00512] MS APCI (+) m/z 497, 499 (M+1, Cl pattern) detected; 'H NMR (400 MHz,
CD;0D) & 7.53 (dd, 1H), 7.49 (d, 1H), 6.86 (1, 1H), 3.84 {s, 3H), 3.80 (m, 1H), 3.55 (4, 2H),
3.50 (m, 1H), 3.37 (dd, 1H).

Example 25-W
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H NN11t FS O5-fluoro-2-(2-fluoro-4-(neth

['1thio)phen | am no)-N-(2-hydroxyethoxy) 1 nethyl 6 oxo

1 6 dihydropyridi ne-3-carboxam de [00516] Step A

Preparation of 2-chloro-5-fluoro-6-o0xo-1

6- di hydr opyri di ne-3- carboxylic acid: A m xture of

2,6-dichloro-5-fluoronicotinic acid (15.00 g, 71.43

nmol , Lancaster nt h sp and 2 N NaCH (178.6 ml,

357.2 Mol ) was sti NvePl ux for 2 hours and

then at roomtenperature for 1¢jho rs. The reaction

m xture was cooled to 0 Chndy a fied wth 12 N HC

(32.74 mM, 392.9 mmol). s cooled for 30

mnutes in an ice bath, solid filtered and washed

with 1-120. The isolated sol'id was slurried in warm

5 X MH(2.8{Dih e el #MHe dhwvashedoyieh tamio i Etdohk thleoxo-1.6-

solids were colle %el,and dried under,, vacuum

overni ght to yiel e €(6.4 g, 47% as
[0G51Blei ge NOIARLT 0QEIVL (SI-4pddictddr &pamaR i(9m Rz ebhyb) § 7.52

- ehl-0f,0-,55 £ - | - et -6-0x0-1 6-
(d(%ilﬁb}c@%p Jr }%j E(e& gt’&gg‘éo%dﬁ ﬁ‘peég%é“’ai o P92 B3tk 3.36 (dd, 1H),
1.72{gBHar o- 5- f | uor o- 6- oxo- 1, 6-
di hydr opyri di ne- 3-carboxylic acid (6.37 g, 33.26 nmol)
in DVF (250 nL) at 0 C %&¥mpladddd LiH (95% 0.661 g,
83,14 mml ). The reaadion m xture was stirred for 45
m nut es, and thﬁgbLgQ§HP§haqg (4.56 m_, 73.16 nuuol)
was added. The reaction-m re waspstirred at room
tenperature for 2 hours and thq@ guenched with 2 M HCl
until the pH of the reactu®n was 6-7. The
reacti on m xture was dilqged| ith c and saturated
NaCl and the |ayers separated:ciThe”aqueous | ayer was
back extracted with Et OAc ( The conbi ned organic
| ayers were dried (hb%804) and concentrated under

analysis'shomed t "§g ﬂH%&%éL&w x5:1 ratio that were
separated by fla phy (et hyl ene
[008H] or | dMEALRE (H)1BZHPT1499gMAd, Cheatdas ideeete@r BANBIR (400 Mz,

7 I I |.ow,s0l i T i
CoiR R e 28 @ PR B YR IRE S D (B 18, 555 e, o,
3.5y SaB3i7déd, 48D d and identified as the regioi sonmer
met hyl 2-chl oro-5-fl uoro-6- QE%Qoxynicotinate. [ 00518]
Step C. Preparation of =fluoro-2-(2-fluoro-4-
(meth 1 ~tlrio)phenyhram ;) - 1- net hyl - 6- oxo-1 6-dih
pyri di ne- 3-car boxvl at e To sbl ution of
2-fluoro-4-(methylthi nidin 0.236 g, 1.50 nmol) in
THE (10 nlL) at -78

~ s
2-(2-fluoro-4-(methylthio)phenylaming)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxamide
[00515] MS APCI (+) m/z 308 (M+1) pattern detected, 'H NMR (400 MHz, DMSO-
dg) 6 11.38 (s, 1H), 7.92 (br s, 1H), 7.89 (d, 1H), 7.45 (br s, 1H), 7.25 (dd, 1H), 7.04 (dd,
1H), 6.88 (t, 1H), 6.09 (d, 1H), 3.07 (s, 3H), 2.48 (s, 3H).

Example 25-Z

133



under N2 was added lithiumbis(trinmethylsilyl)amde
(3.42 M, 3.42 mol, 1 Msolution in 134 hexanes)
dropwi se. The reaction m xture was stirred for one
hour at -78 C after the addition was conplete. Methyl
2-chl oro-5-fluoro-I|-nethyl -6-oxo-1, 6-di hydropyri di ne-3
-carboxylate (0.300 g, 1.37 mol) was then added
dropwi se as a sghution ig THE (5 nmL) and the reaction
m xture was stirred foo” nutesrat -78 C. The
reaction was quenched by the agdltlon of I M HC

until the pH of the reac{fo FOreswas 5, and then
The .or gani c

apd concentr at ed

| ayer was separated, dfie

under reduced pressure.

hrormtograph (meth Iene chI orlde/ EtOAc 15:1) gave
reZd edlupregd-tmadlanlth B9ing ydrasyeshorf-t-ectiyl-b-dxo-1,6-

[005191 Step D Pr af M
511 uor o- 2- (2- 1 cﬁ ; 1‘191 @c ngmlenlarrino)-l-
m‘ﬁéﬂhyl EHERX AN ( blomydriludro-6-0xo-1,6-dihydropyridine-3-

car@obs}lilt‘)églﬁor’)(rﬂu&hﬂg o??%aﬁl&%&%rg %15';1?00 mlr(p S El% O%f g, 71.43 mmol,
Lawﬂmﬁw@was)(@d 2INIbrOH4! Im@mmalw i) gIhenydtiamt aojkfldx fR L hours

3- b | at
Bl S T iy g bl Ry oy - s
a01Qi§§®Af6h i N BCUSL. 7dmead) Y92 Nmibbl. (Re MkdtuRtwad cbolv@for 3deBEtes in
an Jf% ?\3}& Fc%ifc)ig]ﬁ} ehe%%é?%%él%ﬂyl '?J‘%d gﬁe]isc#ﬂﬁoélgéyq]ég}pn% in warm
EtOﬁ )ﬁhlﬁreé amﬁﬁheﬁ tiasiee dvxﬂh&fmﬁ@tm{n Uthe Solidd WRRCHEId v Lda d1=leMunder
t.hen artlt ﬁﬁﬁmeen Et OAc and sat

V”?% V% SW*O%& %gﬁHP BIid A Ghia Brige sodiger mas
[Oﬂﬁﬂt}kext Sapt & Wity aaua&\c of | Xdth inﬁshT&mSiﬂiﬁ%-%& b.6-0x0-1,6-
dih | a er.g, wer e dr| ed (Na2SO4), tered and concenfrate
ssur el o 3yi é@laﬂoa c Phid-hderpoviluner-poxo-1,6-
dzhidﬁ@tyrﬂiﬂ@—?}uﬁﬁﬁ)xyw Adi0W. 3Pyl B Q? andPNid DM@ SOEKE) B @P°C was

addé‘ggiﬁ(g% g: égglzg #|35g%&?zﬁg‘h;ﬁlﬁmmmwﬁe\ﬁs giiryedNor 45 minutes, and

ther( %d&ﬁ@thﬁ?@(ﬂ%@%)%' 1'6"%151*6 |- g&&f Irhe react on nnxture as_stirred at
di hydropyri di ne- 3-car oxan1 To a <ol of 5

f°°‘f’|"%?%aﬁﬁe(f% % hemsy andgthemppanghedivit) HNEHEI amlrtbe) pH offgtetrydction
mxxtu@?] %O (T%e (e R @%@8%&&%8@11 EiOAC arbd spgpated I\Hagll and the

dr opyri di ne- 3- car boxam
layegs wPerpigd. m:l“)he iasecozsl draver gaM&q@extrs(c@)ad?@ﬂnﬂE)OAd’ Gkex)r e tcomhmcd
01gaﬁ§lcxlﬁ§é&sew¥i@§lr1§& @E{ég\gi}% d E%E[%t}a V\ge?'tlgcg Red ?rreas:lli?e tro](é'ﬁlnga crude
WHW lOH ﬁPMQ\m@il'Sls'Eh@Wﬂbefa\@tproducm miaLSr?eremaShaﬂ et &gharaiptltblp flash

oy AR TS B BROL Y 5, SRS Bl s

2. Theyer o mdy gelierc kol t Tae eidorprbducEt@Aalsol ixdlated hie a pale yellow
AR negly or ayers re dried (
nysconcent ?at eg@ H’EI%I : ed%fcegleprr%%%lmer %qtggczaaﬁarﬁ SB@uoro -6-
methpixpiieedinatgel flash col uim chr omat ogr aphy (net hyl ene
ori _ 15:1) ,9 .

[ Sgﬁuorodsjd(vﬁe yl t hi o7 P RERY am ' TRy
(methylrd)hlydny Bmined-1dmetByl-6-0x0-1.6- d1hvdropvudme—3 carboxvlate To a
solution  of 2-flucro-4-(methylthio)aniline (0.236 g, 1.50 mmol) in THF (10 mL) at ~78 °C
under N, was added lithium bis(trimethylsilyl)amide (342 ml, 342 mmol, 1 M solution in
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di hydr opyri di ne- 3- car boxam de (0.079 g; 70% over two

steps) as a white solid, M5 ESI (+) mz 386 (Mt1l)

pattern detected; 'H NWR (400 MHz, DVMSO-d6) S 11.54

(br s, 11-1), 9.65 (br s, 1H), 7.65 (d, iH), 7.23

(dd, iN), 6.99 (dd, IH, 6.81 (t, 1H), 4.67 (t, 11-1),

3.745 t, 2H, 3.51 135 (g, 2H), 3.25 (s, 3H), 2.46 B
hegages adﬁiﬁpmﬁx B FRCHBL MK turg4gps stirred fornnOhdur akH 7R °ClafiSMbe addition
w@-cﬁﬂﬁgl@{eo Wrethgr 3-bH B0 ﬂu&S“?Hﬁ&M%&& Bliglraq‘gﬂwgiine 3-carboxylate

rox ey thox

(Oé%wlﬂ%vm@b @@éh@(ﬁﬁé@ﬁ @epm@mqolm ESTHF ) mit) 2nd46@reaction
mlﬁ@zf'e V(VEM'EHI‘IQ fop% Eﬁlﬁl{g@s afl€ GJIS?EI) eﬂjli beag%m(l\@s (;élenclﬁ’g_gy ﬁ}e @cgiltmn of 1

M @}gl ug_tp.h)t e gH g@th@ gdctiohbfixture 9ds §,ddd thilh-lbhlutecﬁwﬂBE(GAc dhtilsaturated
Na@i 66{'}1& Loy ﬁﬂ? layeg &a% %(anatg(rbd‘nfg (@@Sb%ayx cc‘)rﬁeléra(tfd,:undpf fgduced
prqssum \Puxgi@tlolobf S}aslﬁscﬂihmmmhroﬁx-a(ogfaﬁah}uQﬂﬂhﬂcr{e%ﬁd}:dlkfﬁé(_);&c 15:1)
gelfdphy &g’%{%ﬁ@d&} @)y?’é.&'&f s S SRR o [ cl)oggtz]h '\ APCI

[00519] n z 34611013( Mirgpargiwh t ceft 13- fﬁﬁtﬂc@NEﬂumgﬁ“%v&?@fbh&ﬂﬂammo) 1-
DX{ grdrep pxanidey Tolq_ﬂmxture of
methyi73 (s, 1H) 5- BUCZB-Z((mﬂuM'dM cﬁ@zﬁﬂth(dj%fgﬁmms 25ne61§y4 6 -oxo- 1,6-
dihgfﬁl%pynzdine-ﬁj-éarboxyl]éte ' (’])1%8' o, 02 94 anpmemol) ) and 0 -(2-
(vinyloxy)ethyl)hydroxylamine (0.045 ml, 0.441 mmel) in THF (2 mL) at 0 °C was added
lithium bis(trimethylsilyl)amide (1.18 ml, 1.18 mmol, 1 M solution in hexanes) dropwise.

The reaction mixture was stirred for 20 minutes, quenched with 1 M HCl, and then

partitioned between EtOAc and sat NaCl. The layers were separated and the aqueous layer
was backexiracted with EtOAc (1x). The combined organic layers were dried (NazSOy),
filtered and concenirated under reduced pressure to yield a crude yetlow solid that was used
without purification in the next step,

[00526] Step E: Preparation of 5-flugro-2-(2-fluoro-4-(methylthioyphenylamino)-N-
(2-hydroxyethoxy)-1-methyl-6-0%0-1,6-dihydropyridine-3-carboxamide: To a solution of 5-
fluoro-2-(2-fluoro-4-(methylthio)phenylamino)-1 ~-methyl-6-0x0-N-(2-(vinyloxy)ethoxy)-1,6-
dihydropyridine-3-carboxamide (0.121 g, 0.294 mmol} in EtOH (3 mL) was added 2 M HC]

(0.75 mL). The reaction mixture was stirred at room temperature for 16 hours, The pH of

the reaction mixture was adjusted to pH 7 with 1 M NaOH. The reaction mixture was diluted
with EtOAc and HyO. The organic layer was separated and washed with saturated NaCl.
The combined aqueous layers were back extracted with EtOAc (Ix). The combined organic
layers were dried (Na,SO4) and concentrated under reduced pressure, Purification by silica
gel flash column chromatography (methylene chloride/MeOH, 15:1) gave 5-fluoro-2-(2-
ﬂuoro~4—(methylthio)phenylamino)—N—(2—hydroxyethoxy)-1 -methyl-6-o0x0-1,6-

dibydropyridine-3-carboxamide (0.079 g; 70% over two steps) as a white solid. MS ESI (+)
m/z 386 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-dg) 8 11.54 (brs, 1H), 9.65 (br
s, 1H), 7.65 (d, 1), 7.23 (dd, 1H), 6.99 (dd, 1H), 6.81 (¢, 1H), 4.67 (t, 1H), 3.74 (1, 2H), 3.51
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O HNNUO\VS O
(S)-5-chloro-2-(2-fluoro-4-(nmethylthi o phenylam no)-N
(2 hydroxypropoxy) 1 methyl 6
oxo- 1, 6-di hvdr opyri di ne- 3-car boxam de [00523] M5 APCI
(+).mz 416, 418 (M+, C pattern) detected; 'H NWR
36 DMSO-d6) S 11.59 (br s, 1H), 9.94 (br s,
(%12&53%5@23%24@{4)31“1)7 23 (dd, 1H), 7.01 (dd, 1H), 6.94
(t, IH, 4.71 (d, IH), 3.54 (d, 2H),
3.24 (s, 3H). 2 47 (s, %%&%A(d 3H). Exanple
25-DD H ~N O Nmkl SI\@ 0
2-(2-fl uor o- 4- (rre‘t\h?l\td)rfo
| am no) - N- met hoxy- | - et hyl
carboxam de [00524] MS ESI
detected; "Il NWR (400
8.39 (s, 1H), 7.40 (d¢ 1,>~dd, 6.96 (dd,
IH), 6.75 (t, 1H), 6.20 ( 383(s 3H), 3.23
S SHE, 2.47 (s, 3H). Exan'ple 25-FF H2N O F H N N
“ Q- ' mylérainb-N@)-hydibx gkttt R)-hrefryDEOxd- 1,6-

6- di hydropyri di ne'd%ivﬁgneg&(me%-carboxamide
[00521] MS ESI (+) m/z 402, 404 (M+, Cl pattern) detected; 'H NMR (400 MHz,
DMSO-dg) 8 11.59 (br s, 1H), 10.00 (br s, 1H), 7.93 (s, 1H), 7.23 (dd, 1H), 7.01 (dd, 1H),
6.93 (t, 1H), 4.66 (t, 1H), 3.73 (t, 2H), 3.51 (m, 2H), 3.24 (s, 3H), 2.47 (s, 3H).
Example 25-BB

di hydr opyri di ne 3
38 (Mtl) pattern
10.33 (s, 1H),

HO\V/A\O/N

SMe

{8)-5-fluoro-2-(2-Auoro-4-{ methyithiophenylamino)-N-(2-hvdroxypropoxy)- I -methyl-6-

ox0-1,6-dihydropyridine-3-carboxamide
[00522] MS APCI (+) m/z 400 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-
dg) 8 11.54 (br s, 1H), 9.61 (br s, 1H), 7.64 (d, 1H), 7.22 (dd, 1H), 6.99 (dd, 1H), 6.81 (1, 1H),
4.73 (s, 1H), 3.73 (m, 1H), 3.54 (d, 2H), 3.25 (s, 3H), 2.46 (s, 3H), 1.01 (d, 3H).
Example 25-CC

H
HO\V/“\O/N o

2T

N
o] ™~ s
@]
(8)-5-chloro-2-(2-fluoro-4-( methylthio)phenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-

ox0-1.6-dihvdropyridine-3-carboxamide

[00523] MS APCI (+) m/z 416, 418 (M+, CI pattern) detected; 'H NMR (400 MHz,
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[ 005251 MS ESI (+) mz 402 (M+l) pattern detected; 'H
NVR (400 MHz, DVMsO-d6) S 10.75 (s, 11-1), 7.85 (br s,
1H), 7.78 (s, 1H), 7.66 (d, IH), 7.40 (m 2H), 6.54
(t 1H), 3.13 (s, 3H), 2.00 (s, 3l1--1). Exanple 25-HH
.- H OF HNMNM O
éé uor o- 4-i odophenyl am no) - N- (3-h droxypropyl)-1
DS W & X804 9.8 (buib. HYlr B393(si BDnd23 (ddatibof Al 1H), 6.94

(, 189926 & t

TR a08 e, e e e o) o B 2 SHE B il
1H), 7 72 (s, 1H), 7.64&xqogle Z¥PP 7. 38 (dd, 1H), 6.50
(t, IH), 4.41 (t, 1H, 3.17 (s, 5H), 2.01 (s, 3H),
1.55 (s, 2H). ExampleN25:0J HO_,-,,-,~ ,NOOF HN
NGO | 0 0 bt
(S)-5-chloro-2-(2-fluo 4-NQdophenyl am no) - N-(2-h
dr oxypropoxy) 1 nethyl
di hvdr opvri di ne- 3- car

271 M5 APClI (+) nmlz
80 MHz, DVBO-  d6)
5 11,54 (br s, 1H), 9.6Q (br s, 1H, 7.86 (s, 1H)

] : . 6. 69 1

25-KK H HOB/~, ,N  carboxamide
[00524]  MS ESI (+) m/z 338 (M+1) pattern detected; 'H NMR (400 MHz, CDCls) &
1033 (s, 1H), 8.39 (s, 1H), 7.40 (d, 1H), 7.02 (dd, 1H), 6.96 (dd, TH), 6.75 (t, 1H), 620 (d,
1H), 3.83 (s, 3H), 3.23 (5, 3H), 2.47 (s, 3H).
Example 25-FF

et

2-(2-fluore-4-iodophenylamine)-1,5-dimethyl-6-ox0-1,6-dihydropyridine-3-carboxamide
[00525] MS ESI (+) m/z 402 (M+1) pattern detected; "H NMR (400 MHz, DMSO-dy)
8 10.75 (s, 1H), 7.85 (br s, 1H), 7.78 (s, 1H), 7.66 (d, 1H), 7.40 (m, 2H), 6.54 (t, 11D, 3.13 (s,
3H), 2.00 (s, 3H).

Example 25-HH

H
HO O

\/\/N
HF
N
'ﬁ
O

2-(2-fluoro-4-iodophenylamino)-N-(3-hydroxypropyl)-1.5-dimethyl-6-ox0-1.6-

dihydropyridine-3-carboxamide
[00526] MS ESI (+) m/z 460 (M+1) pattern detected; 'H NMR (400 MHz, DMSO-ds)
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0O 0Ad HNN\VI /I O
(S)-2-(2-chl oro-4-iodophenyl am no- N- ( 2- hydr oxypr opoxv
-1, 5-di net hyl - 6- oxo- 1. 6- di h dropyri di ne- 3-car boxam de
[00528] MS APCI (+) nmlz 492 (M+l) pattern detected; 'H
NI\/R(4OOI\/Hz CD30D) S 7.79 (d, IH, 7.58 (m 1H),
% )—%639d1|—|),387(m||—|) 3.73 (dd,
8 11?@)4 (s, 3H38.27 4l 1 A2 (3 165 7(6d, (AGQHIH), 23R Rid( 1), BHD (1, 11-1;1,@ 41 (t,
14 HOO ~~ONOFH N FN |
%@5173%519?(%?2%)?83%&5 %}ﬂ odophenyl am no) - N-(2-h
droxyet hoxy 1 net hyl 6 Eremple £5-JJ
di hvdr opvri di ne- 3- car boxq_qn de 138 [00529] Ms ESI (+)
mz 466 (Ml) paid.er de,t ectgsl; " H NWR (400 MHz,
DVMSO-d6) S 11.53 (dr s, IH, 7.64

(dd, 1H), 7.62 (d, 1I—|) 35 6.61 (t, IH
4.68 (t, IH), 3.69 (t, 2H, 349 Yq, pH, 3.30 (s,

3H). Exanple 25-MM H QOF H NF I
N O Cl 1

(8)-5-chloro-2-( 2-fluoro-4-iodophenylamino)-N-( 2-hydroxvypropoxy)-1-methyl-6-ox0-1.6-

dihydropyridine-3-carboxamide
[00527) MS APCI (+) m/z 460 (M-+1) pattern detected; ‘H NMR (400 MHz, DMSO-
ds) 8 11.54 (br s, 1H), 9.62 (br s, 1H), 7.86 (s, 1H), 7.62 (dd, 1H), 7.38 (dd, 1H), 6.69 (t, 1H),
4.69 (m, 1H), 3.46 (m, 2H), 3.27 (s, 3H), 0.99 (d, 3H).
Example 25-KK

H
HO\/\O/ N

(8)}-2-(2-chloro-4-iodophenylaming)-N-( 2-hydroxypropoxy)-1,5-dimethyl-6-0x0-1.6-

dihydropyridine-3-carboxamide
[00528) MS APCI (+) m/z 492 (M+1) pattern detected; "H NMR (400 MUz, CD30D)
8 7.79 (d, 1H), 7.58 (m, 1H), 7.52 (dd, 1H), 6.39 (d, 1H), 3.87 (m, 1), 3.73 (dd, 1H), 3.62
(dd, 1H), 3.35 (s, 3H), 2.13 (s, 3H), 1.10 (d, 3H).
Example 25-LL

H
HO N -0

ZT

F ~ |
O
S-fluoro-2-(2-fluoro-4-iodophenylaming)-N-( 2-hydroxyethoxy)-1-methyl-6-0%0-1.6-

dihvdropyridine-3-carboxamide
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(S)-5-fluoro-2-(2-fluoro-4-iodophenyl am no)-N-(2-hydro
Xypropoxy)-I-nmethyl-6-oxo 1 6

di hydr opyri di ne- 3- car boxanm de [00530] Ms APCI (+) niz

480 (M+l) pattern detected; 'H NVR (400 MHz, DVBO d6)

8 11.49 (br s, IH), 9.48 (br s, 1H), 7.61 (m 2H)

7.36 (m 1H), 6.59 (t, 1H), 4.77 (br s, 11-1), 3.69

(HA052%H) , 3 MY EQE(+) by 46@(M81)(ptterd kptectad; 20 NER @60 MHz, DMSO-dg)

0 3 0531]..the f ' description.is

cgﬁgf éolg?resal ﬁé’% 9H3’| @Eﬁ’rl 5'r 6t Gt 3?{53?79%@» lca‘ii}» ?fc%%fi%s%f 6.61 (t, 1H),
t 68 (tnUENB 6D, 2HELB 14h €, 219, 381es Jeer ous nodi fi cations

and changes will be readi]y apparent to those skilled
inthe ail, it is not deskFaPl&-MMit the invention

to the exact construction angd process shown as

described above. Actbrgimgi N a9 suitable

modi fi cati ons and equiival ents
fall within the scope of the
the clains that follow [O 532] Th ds "conprise,"
"conprising,” "include," "d g, . atd i ncl udes”
when used in this specificatian and in t he fol |l owi ng
claims are intended to specify the presence of stated
f e@)-0¥RBr0-3 (18G5 31 S DNBAMANES)-N-0-h 5 ERDrogd i) I-DE% B8 oxo-1.6-
not preclude the presence or addifion of oné or nore

ot her features, intefeFrsRERMsonespaxamidceps, or groups
tibegzepf . 188 Mbat () $n/ebdd MR Bierh- mgm ! ]
i[ncl u]dJi n tautorre(rs),, rre?%g% Ptpzlg?&rdg?gtfé@e %(400 M#lz, DMSO

ckhht |- OhErs, 1) dst8elbeonshsT.61 §ol 3k 886 (mandH), 6.59 (1, 1H), 4.77 (br s,
r ty e I r.enf id

MR R et bR re Ll L I

RA0RE] 0 vikerfeiegoing Rdsciiptid is oonsidereRas Himstrhtiv/enlyRif theQ@rinciples of

% ﬂ(e&&%@&naﬁ%%\%%&%@ﬁ ’cha%%%s_ will be readily apparent to

dlyst olpHahinl thEr2t js DAEAGHZe JimitHE: HOenthe HEh k@ @mstRbtion and
=p§ocgs\§ %h&% ?f Xclas'cr g Ea[bfca){fﬁ. gééc%f}digéljlf,yalll’ su\ll\tgbel‘c[, gllo%iflség‘tlicg:ns%lncli< )éclluivalents

s opt1onal Ty subs
may be considered to fall within the scope of the invention as defined by the claims that

follow.

[06532] The words "comprise," "comprising," "include," "including," and "inchudes™
when used in this specification and in the following claims are intended to specify the
presence of stated features, integers, components, or steps, but they do not preclude the

presence or addition of one or more other features, integers, components, steps, or groups
thereof.
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with one or nore F;, RS is Br, | or SMe; and RO is CH3,
CH2F, CHF2, CF3, F or . 2. A conpound, including
tautomers, netabolites, resolved enanti omers,
di astereoners, solvates, and pharmaceutically
acceptabl e salts thereof, said conmpound having the
Formula IA H RRRNOHR NR/N RI Ra IA
WholHeeleimsd iR is O or F;, R3is H M, OH MO EtQ
HOCH2CH2O, McOCH2CH2O, HOCH2CH2CH2, 140 HO - ~~"4s
HOMO\ OH O HO~0' OHH OHHO ~~\ or R7 is
L. cych epriopypdl.-icHRding fauimet4 metakglites, wiselved ma@ﬁinderaldigslterqoglers

soh%@s' ﬁl@?}é&rﬁag‘%laﬁély AL d le@%}}é}&g_‘%gﬁ %‘éuf@ g 8?&3 I%&mula I

The conpound of clai rrsHl r 2, wherein R7 is

cycl opropyl - - or NE TheR‘corrpound of clains 1 or
2, wherein R9 i's CH3 F A compound havi ng
the Formula 11: NRQSI\/E
I
wherein:
R'isClorF;

R? is H, Me, Et, OH, MeO-, EtO-, HOCH,CH,0-, HOCH;C(Me),0-, (S)-
MeCH(OH)CH,0-, (R)-HOCH,CH(OH)CH,0-, cyclopropyl-CH,0-, HOCH,CH;-,
HO FO ™ NN
\/\&; P sf’ HO\><§5, HO I s’*’ /O\/\g,or V\fs;
R’ is cyclopropyl-CHy- or Ci-Cy alkyl, wherein said alkyl is optionally substituted
with one or more F;
RYis Br, I or SMe; and
R’ is CH3, CH,F, CHF,, CF;, F or Cl.
2. A compound, including tautomers, metabolites, resolved enantiomers, diastereomers,

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

wherein:
R'isClor F;
R is H, Me, OH, MeO, EtQ, HOCH,CH,0, MeQCH,CH,0, HOCH,CH;CH,,
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0 11 or a pharmaceutically acceptable salt thereof,
wherein: R3 is H MO HOCH2CH2O, MOCH2CH20,
HOCH2CH2CH2, HO~-~O OH or and RO is H, CH3, F or O
6. The conmpound of claim5 or a pharnaceutically
acceptable salt thereof, wherein the conpound is
sel ected from

HQk*é&,%uoro 4ig thyHbH“GYAhfhyliglpg) N- ( 2- h{fﬁ?ﬁyeth

oMy) - 1 nmet

di hydr opyri dazi ne- 3- car boxani dé;
Hé;ééiiluoro 4- ‘hylthlo)phenylanino)-N—(Z-hydroxyeth

5 i hyl -.6- oxo-
glhydropyrlda2|ne 3- car boxam de;
N- ( Byis epperoppiliEhhon) Caplit2-Wheredr midalkyiet dpiotdiiye)iiansd
di nmet hyl - 6-
“mﬁﬁgé%géIéfgydropyrlda2|ne 3- car boxam de;
4- (R® fBudrooS¥ief et hyl t hi 0) phenyl ani no) - N- ( 2- met hoxyet h

oX
1, %k;%ﬁé%Tod&fpggfqﬁpﬁpmégrboxanlde 141

3 4 ( Baef domppuondbf Charady bit hivdpierl agiopeypyNERBL dr 0Ky, -
, 5=di net hyl - G- pxo- - N

d| h{fS 8B‘FP%8§F%8?5311@% bR Ry s CHs, For CL

5, (S)Aéerﬁﬁeu‘nﬂ bavigg de FoRity 11t hi 0) phenyl ami no) - N- (2- hydr ox
ypropoxy) 1, 5-di et hy| - 6-
oxo-1, 6- dlhydropyrld
4-( 2- quoro 4- (et yIt
oxo0- 1, 6-di hydr opyri daz
5-fl uoro-4-(2- quoroﬁﬂ/(
no)-N—(2-hydroxyetho

3-car boxam de;
enyl am no) - 1, 5- di met hyl - 6-

(S) - 5 fluoro 4-(2-fl uoro- 4 (nethylthlo)phenylan1no) N-
(2- hydr oxypr opoxy) - 1- net hy] - 6- oxo- 1,
6- di hydr opyri dazi ne- 3- car boani de;

or a@kﬁﬁhe&ﬁ&m%y(a%céﬂtm QitdhdreBEiEkdii 0) phenyl ani no) - N- (2- h

vt Qfﬁ%P%@Hﬁﬁ%@%z%pba%ﬁz@azCHz,

(S) 5- chi®r o= 4- 2 fl uor o- 4-¢met hyl t hi o) phenyl am no) - N-
E>%2\ dr oxyp roﬁbxy) 1- }fj?ré .
met hyl:- 6- oxo- 64d|ﬁydrop ri i>n&93- car boxam de;
R’is H, CH;, F or CL
6. The compound of claim 5 or a pharmaceutically acceptable salt thereof, wherein the
compound is selected from:
4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-0xo-1,6-
dihydropyridazine-3-carboxamide,
4-(2-fluoro-4-(methylthio)phenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
N-(cyclopropylmethoxy)-4-(2-flucro-4-(methylthio)phenylamino)-1,5-dimethyi-6-
oxo-1,6-dihydropyridazine-3-carboxamide;
4-(2-{luoro-4-(methylthio)phenylamino)-N-(2-methoxyethoxy)-1,5-dimethyl-6-oxo-
1,6-dihydropyridazine-3-carboxamide;
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4- (2-fl uoro-4-(nethylthio)phenyl am no) - N-(3-hydroxypro
pyl ) -1, 5-di net hyl - 6- oxo-

1, 6-di hydr opyri dazi ne- 3- car boxani de; and

(S)-N- (2, 3-di hydroxypropyl)-4-(2-fluoro-4-(methylthio)
phenyl am no) - 1, 5- di net hyl -

6- 0x0- 1, 6-di hydr opyri dazi ne- 3-car boxam de. 7. A
conpotrdoRfrinsghthio)merriarhiao)-Nimethddy- IEBdiMcthyRi-okb-1)8- N

diﬂydl%%yﬁda'zinl-klc'afbogﬁnidg? 11 or a pharmaceutically .
acceptable salt thereof whereini: R is Cl or F;, R3is

H, :4-®€t9,0rq-mmﬂ®,)phe®@m/ Ow;hyﬁmymbﬁwm y)- _ﬂ'l@-cgmethyl-é-

D i oy [ O or is Br or
ox%?kgﬁﬁﬁ%%%hggh%é- *EYY or Br. 8. The conpound of

cl af-@-fluge-emstiathieipbatyiasiht)y!, fdeemydbloro 9 @-dihjdiepyeiabzine-
3-ciftofehigd Trom _

5-brono-'4- (4- br ono- 2-f | uor ophenyl am no) - N- (cycl opr opyl

met hrxyp-4t2ribiotnsd(Bethylthio)phenylamino)-N-(2-hydroxyethoxy)-1 ~methyl-6-

o e RO G moy - N 2- hydlr oxyet hoxy) -1, 5
- di (¥5HlploroBd-Gxfhucko-@-(ndihiy o PRI AAZ) e Bh£B6 Bk He
HW%ﬁ%%§?§?%?@%ﬁ%%%é@é%gég %éxéhéégz-fluoro-4-|odophenyla
ol b dpror i adopnen o o) neChesy 1B RIS
(S)—S-chloro-4-(2-ﬂuorou4~(methy1thio)phenylamino)-N-(2-hydroxypropoxy)-1~
methyl-6-oxo-1,6-dihydropyridazine-3-carboxamide;
4-(2-ﬂuo1'0—4—(methylthio)phenylamino)-N~(3-hydroxypropyl)« 1,5-dimethyl-6-ox0-~
1,6-dihydropyridazine-3-carboxamide; and
(S)-N-(Z,B-dihydroxypropyl)-4~(2—ﬂuoro-4-(methylthio)phenylamino)~ 1,5-dimethyl-
6-oxo-1,6-dihydropyridazine-3-carboxamide.
7. A compound having the Formula ¥II:
H
ra” "

O
R1
H
N
|
- N RY RS
O
1y
or a pharmaceutically acceptable salt thereof wherein:
R'is Cl or F;
R*isH, Me, MeO, HOCH,CH,0O, HOCH,CH,;CH,, HOCH,CH,,

HO_ -~y HO >SN0 %, OH
7 O I O
i H(?\XO}Y., ’ &n ’ D/\O}‘z’ , H O\)\;‘L‘,

2

Tl

OH
o Ak, VT F
RYisBror I; and
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di hydr opyri dazi ne- 3- car boxam de; N-(cycl

opr opyl net hoxy) - 4- (2-f | uor o- 4-i odophenyl am no) - 1,

1, 5-di net hyl - 6- oxo- 1, 6-

di hydr opyri dazi ne- 3- car boxam d

(S)-4-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxypr opoxy

) -1, 5 di net hyl - 6- oxo- 1, 6-

di W dr Oy Fi dberiBae- 3- car boxani de;

4- ¢ | 5
8. T%e gﬂ!"yl% uga g&%ﬁ%oﬁo&% CQLR Ga"rl\);-déC Azt ne car %)%)é%%nl)c%éd
fron@S) 4-(2-ehl oro- 4- |odophenyl am no) - N- ( 2- hydr oxypr opoxy

di hygrrgé[’a gﬁ%%oznfone égroéhaglglammo&N (cyclopropylmethoxy)-1-methyl-6-
ox04l; f(dahbdrmm}dﬁzmﬁq];-onb@twﬁ@d am no) - N- ( 2- hydr oxyet hoxy) - 1,

g gg?&%h{?rﬁl oﬁlen}:fll’ammogkb(%qlgfgl%Xyetlgoxyj Pg dimethyl-6-0x0-1,6-
d:hy(d&)pyﬂde(z#rekﬂ-mm:rxammhj or ophenyl am no) - N- ( 2- hydr oxypr opox

Y RGeS ey aming)- 1 dimethy-6-oxo-

1,6-4ihbdrobyridaEin23 fchisexepienyl am no) - 1, 5- di net hyl - 6- oxo-1, 6

OB as i ise SRSy R S-ose iy dr oxypr
dlh}@WMda’zﬁwE& ShrwaRbye; 6-

0X0- - di hydr opyri dazi ne- 3- car boxani d
4- é\hcomlwﬁmﬁqhwmﬁﬁefmOaﬁq@syllewlemﬂrém@yeféﬂn%tbm|16

dlhfd%?ﬁd%ﬂ%lfﬁ@%‘{t)ox&m@'e,
oxo- 1 di hy dr%)yrl dazi ne- 3- car boxam de

T (e Luibrae A s oo Bodo e e oo-1.6
dlh}@rrfg)ZH%a‘%h@@yéalllgﬁgﬂlﬁ@ 3 - carboxam de;

rono- 2-f 1 uor ophen% am no) - 5-fl uor o- N- ( 2- hydr oxye
t héx§rhiprondiddpphegylanino)- -(Z-hydzoxyethoxy) 1,5-dimethyl-6-0x0-1,6-

dzhykro@ﬁﬁg}ﬁg y&ﬁgdxg@gilene 3- car boxani de; 143

uoro- 4-1 odophenyl ami no) - N, 1, 5-tri met hyl - 6- oxo- 1
, 6{DihPehhbyriiodopherylaiine¥-§o ke xhpropoxy)- 1,5-dimethyl-6-oxo-1,6-

dxhﬁg&ﬁx&uﬁqﬁ p%gor;[%@%l) 4- (2-f1 uor o- 4- i odopheny! ami no) - 1

0X0-
di hy(éi-lbcqnw -2 -dbipiopken3taoand) o¥dvhptizgxyethoxy)-1,5-dimethyl-6-oxo-1,6-
o 4= (2-, I.odophenyl am no) - N- (3- hydr oxypropyl )-1,5
dlhyfé{iﬁgj %aﬁw 360%3?){&’?%5 di hydr opyri dazi ne- 3- car boxam de;
5- t$)u‘e@ebrdm()-Z-dhlldnqmenﬂammdpﬁlr(emydimnj/mq)oxm-(,Z»dhydhyb@@tm

1 ﬁ%‘?ﬁ%@%ﬁ%ﬁggggﬁ%"@@ far boxam de;

4-(4-bromo-2-flucrophenylamino)-1,5-dimethyl-6-0x0-1,6-dihydropyridazine-3-

carboxamide;
(R)-4-(4-bromo-2-fluorophenylamine)-N-(2,3-dihydroxypropoxy)-1,5-dimethyl-6-
ox0-1,6-dihydropyridazine-3-carboxamide;
4-(4-bromo-2-fluorophenylamino)-N-(1-hydroxy-2-methylpropan-2-yloxy)-1,5-
dimethyl-6-0x0-1,6-dihydropyridazine-3-carboxamide;
4-(2-fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridazine-3-
carboxamide;
4-(4-bromo-2-fluorophenylamino)-S-fluoro-N-(2-hydroxyethoxy)-1-methyl-6-0xo-
1,6-dihydropyridazine-3-carboxamide;

143



4- (2-fl uoro-4-iodophenyl 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;
N- (2, 3-di hydr oxypropyl ) -4-(2-fl uoro-4-iodophenyl am no)
- 1, 5-dinethyl-6-oxo- 1, 6-

di hydr opyri dazi ne- 3- car boxam de;

5-chl oro-4-(2-fl uoro-4-iodophenyl am no) - N- ( 2- hydr oxyet

hox $)2-fnppsttipromhepgleminogN, 1,5-trimethyl-6-oxo-1,6- dihydropyridazine-3-

cafbygdaopyri dazi ne- 3- car boxani de;
(S) - 5- chl or o- 4- %2 f 1 uoro- 4-iodophenyl an no) - N- (12 hydr o

xyp}\b@m&%mp}d HyF=(&Lluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1, 6-

dﬂ@)afbﬁ%m@azg, fgy%ﬁ%?g(rﬁ{dgam ne- 3- car boxani de;

or o- uor o- 4- i odophenyl am no) - | - met hyl - 6- oxo
-1, 6-(@1ﬂh9mrdemloph@aﬁammo}3hl (3-Aytroxgmdmy®-1,5-dimethyl-6-oxo0-1,6-

dﬂﬁ,ﬁgkﬁ%@nﬁ:f@m{%ﬁ%ﬁédr oxypr opyl ) - 4- (2-f | uor o- 4-i odophe

0XO0-

1, 65dluayoeh-pitudrddzodrphSrytariing & -beiroxyShedy){12n&hyl-6-0x0-1,6-

dﬂTg gﬁ@gﬁ%gF%gyé&E% (2-fluoro-4-iodophenyl am no) -
1, 6442 iyeioepypiohazylnend)-NaP hokarystie])- Hﬁ]-dimcthyl 6-0x0-1,6-

di hydr oxypr opyl -(2-fluoro-4-iod
iy oev e S e fidR e OXYProPYl) -4
OXONL2B-~ dhm@fy@mﬂ)dqmﬂmem% b Ainte)-1,9.didékyl-6-0x0-1,6-

.,C ound. of cl ai ns or 7 or a pharrraceutlcally
dﬁﬁgggﬁ?gﬁW83§§ﬂpxﬁﬂ@Fe wherein the conpound is
Se| 8Chreb-4-{Dhoro-4- 1odophenylan11no)-N (2-hydroxyethoxy)-1-methyl-6-0x0-1,6-
(4- bropo- 2-f | uor ophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1,

dl}é’d’ﬂ’ﬂ’ﬁ%‘iaﬁw Seeatbeemidgs  di hydr opyri dazi ne- 3- car boxam de;

and $)-5-chloro-4-(2-fluoro-4-iodophenylamine)-N-(2-hydroxypropoxy)- 1 -methyl-6-
(ZZ 4- br orr(o 2-f 1 uor o%hebr{]yl am) noS IQII-(Z hydr oxypr opox

oxg,—)l 61d1@zdgcppyggim1pe Bragheramide;
L, S5 hiRydy onyibdazbash Sy EAEROX LA 64001 A ANRAYAGzinc-5-

|nclu I ng tautoners, netaboli'tes, fesol
carbereitifiamer s, dlastereoners sol vat es, and
pha I I -6-0X0n
5l gﬁfég)u]ﬁ a(%?ﬁ%fdﬁﬁ&%@?%h% ﬁ?{)}%%l%ﬁﬁghgﬁ%anéﬁa %mﬁ}thyl 6-0%0

I @@Bydl@ywdfazme -3- ca1boxam1de
(S)-N-(2,3-dihydroxypropyl)-4-(2-flucro-4-iodophenylamino)-1,5-dimethyl-6-0x0-
1,6-dihydropyridazine-3-carboxamide; and
(8)-5-chloro-N-(2,3-dihydroxypropyl)-4-(2-fluoro-4-iodophenylamino)- 1 -methyl-6-
oxo-1,6-dihydropyridazine-3-carboxamide.
9. The compound of claims 1 or 7 or a pharmaceutically acceptable salt thereof, wherein
the compound is selected from:
4-(4-bromo-2-fluorophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0xo-1,6-
dihydropyridazine-3-carboxamide; and
(8)-4-(4-bromo-2-fluorophenylamine)-N-(2-hydroxypropoxy)-1,5-dimethyl-6-0x0-
1,6-dihydropyridazine-3-carboxamide.
10. A compound, including tautomers, metabolites, resolved enantiomers, diastereomers,
solvates, and pharmaceutically acceptable salts thereof, said compound having the Formula
1v:
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wherein: RLis d or F;, R3is H M, E, OH MO,
Et O, HOCH2CH2O-, HOCH2C(Me) 20-, (S)- MCH(OH) CH2O-,
(R) - HOCH2CH( OH) CH2O-, cycl opr opyl - CH2O-, HOCH2CH2-
HO HO HO_ >< HO ~/ "0~_ OH, or R7 is nmethyl or ethyl,
wherein said nmethyl and ethyl are optionally
substituted with one or nore F;, R8 is Br, | or SM;
and RO is H Cl-C4 alk{l, C1 or CN, wherein said al kyl
Is optionally substi t Qui threne or nore groups
i ndependent|ly sel ected f onﬂF r CN, provided that
when a) R is F, R8|slf\ H and R7 is either
Me or Et, then R3 ca @H2G b) R is F, R8
is I, R9|sH and |s I\/EE) then R7 cannot be Me; c)
RlISF R8 is M, R9|sH and R3 is HOCH2CH2Q, then
R7 cannot be Me; and d) RIMs F, R8is Br, RO is H,
qu R3 is cycl opropyl -CH2O, then R7 cannot be Me. 11.
€ conmpound of claim 10 wherein RO is H M, Et, CI
or KNs C12r ;A conpound having the Fornul a

N Tl B B At RS S ey,

MeCBY O NBCIH{OOHRGHROUH A O HE, (Rc fcfoptd yﬁﬁﬁgoFfmcrngZ-
provi de that when R is F, R8|s§ RO is d, and

HCR\7/1\S \t/ﬁbﬁ R3 g@{ot }JR?/\/\;‘ N V/\f
, , or :

R’ is methyI ar ethyi, wherein said methy! and ethyl are optionally substituted with
one or more F;

R%is Br, I or SMe; and

R’ is H, C;-Cq 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) R'isF,R%is Br, R’is H, and R’ is either Me or Ef, then R® cannot be
HOCH,CH,0;

b) R'is F, R is I, R is H, and R% is MeQ, then R’ cannot be Me;

¢)R'is F, R® is Me, R is H, and R® is HOCH;CH,0, then R7 cannot be Me; and

d)R" is ¥, R® is Br, R? is H, and R is cyclopropyl-CH;O, then R” cannot be Me,
11, The compound of claim 10 wherein R’ is H, Me, Et, Cl or CN.
12. A compound having the Formula V:

H

R3” F

R® ™~ SMe

or a pharmaceutically acceptable salt thereof wherein:
R® is HOCH,CH,0 or (S)-MeCH(OH)CH,0; and

145



HOCH2CH20. 13. The conpound of claim 12, wherein the
conpound i s selected from
2- (2-fluoro-4-(methylthio)phenyl am no)-N-(2-hydroxyeth
oxy) - 1- net hyl - 6- oxo- 1, 6-
dihydropyridine 3- car boxam de;

(2-f | uoro- 4 (et hyl t hi o) phenyl am no) - N- ( 2- hydr ox

ypr o1 B CH et i - 6. oxd-
Sﬂivﬂhéﬁi E@Wﬁédjfklrlﬁl*‘gl{&:l@’s XRI, 92514 lé) ISI{KI? éheﬁl R? cannot l%en

f 1 uor o- 4- (et hyl t hi o) phenyl'dm n ydroxye

HQ&%& CHO5_ g et hyl - 6- oxo-
|, 6 o ; 3- 1 n .
13( )‘lﬂé £, 99&’51*(% nem: w Q%gc)mnﬁgu diss lecge)d fﬁ‘nt 2- hydr ox

- (2-fluoro-4-(net thi enylanin
ypr epaxyro#- @nqﬂpyhtétobghenﬁammo)—N -(2-hydroxyethoxy)-1-methyl-6-0x0-1,6-

di ne- 3-carboxam de; 5
dﬂﬂmﬁ%‘?‘g’-‘@g %rg? SHaC (met hyl t hi

0) p@ﬂy@ﬁﬂmmﬁ‘(m@ﬂ%@ﬂhmbﬂﬂd@w@ -hdrek g bo:89-1-methyl-6-oxo-
1 @&?ydéopsy g nQAédc%%?)%glJf | ne- 3- car boxani de;

or o- 4 (et hyl t hi o) phenyl am no) - N-
(2- M@ﬂmﬂﬁumdwmw]phgnylammo)aN (2- h)édmxyeéhoxy) 1, ;Sj dlmcthyé -6-0X0-
{ ropyri di ne- 3- car boxami de; an
! 6@%@%&86% cﬁfbf)ﬁai?’lgéor 0- 4- (et hyl t hi o) phenyl am no) - N-
(2- (I(i?dF(@éﬂyﬁpfo@@(ngthyi&no)phenylammo) N- (2 hydmxypropoxy} 1,5-dimethyi-6-
opyri di ne- 3- car boxam d 14. A

xR b & V- 1 R3. NO R HN RO
N Cﬁ-ﬂ'hcuOQF(Z&ILQW{m&Bﬂthi&)%dnylaﬁ%?-m b é%&thoéﬂqfxﬁé?ﬁyi -6-

a or .k
0"0“@?‘1%9{%%&%1 oA s H, Me, For O. 15. The
conpsTtort2-g- ﬁucm;l (&b PhéRyldndndy-N BhGox -
H(fgzc}%g ne T gl ofpueRL Iédip ol R by
meles B b ity quﬂlﬁé?“éﬁﬁlbo’lfﬁmderﬁ@i conpound of claim 14,
WhEeRRFRhBA- 21(219ﬁm@—u[tgqeElﬁzith10§bﬁ@nylam1no)~N-(E-hydroxypx opoxy)-1-
methyl-6-oxo-1,6-dihydropyridine-3-carboxamide.

14, A compound having the Formula VI;

Vi
or a pharmaceutically acceptable salt thereof wherein:
R'isClor F;
R? is H, HOCH,CH,0 or (8)-MeCH(OH)CH,O0; and
R’ is H, Me, F or Cl,
15. The compound of claim 14 wherein R' is F, R? is HOCHZCHzo-, and R is methyl, or
a pharmaceutically acceptable salt thereof,

16.  The compound of claim 14, wherein said compound is:
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2- (2-chl or o-4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - |

- met hyl - 6- oxo- 1, 6- di hydropyri di ne- 3-car boxam de;
(S)-2-(2-chl oro-4-iodophenyl am no) - N- (2- hydr oxypr opoxy
) - 1- net hyl - 6- oxo- 1, 6- di hydropyri di ne- 3-car boxam de;
2-(2-fluoro-4-iodophenyl am no) -1, 5- di net hyl - 6- oxo-1, 6-

di hé% oyl 81 Pm%%gﬁgfﬁﬁﬁnﬁ@gmweg@xwbrl@%‘/lst?ﬁasw)6 |

g;ydmeﬁg_@aggo,;lmﬁde di hydr opyri di ne- 3- car boxam de;
2 (2-fluoro- |odo hen;f\I am no) - N- ( 2- hydr oxypr opox

[S) ZerCﬁWQ-élquahenxlaguno) (2- hydroxypropoxy) 1-methyl-6-0x0-1,

Hﬁ}éﬂ{cﬁhﬂé\lﬁ tdbfGmadear boxani de;
2-f1 uoro-4-iodophenyl am no) - N- (2- hydr oxypr opoxy

3_ (Zgglugpﬁgpﬁ@gherylmgo) -1, 5-gimethyl-6-oxo0-1,6-dihydropyridine-3-

cmgb)ml[ggeopyrl di ne- 3- car boxam de;
2- (2- chl or o- 4- i odophenyl ani no) - N- ( 2- hydr oxyet hoxy) - 1, 5

- di #ét-fiyaroG-iogaphanybunich )Ry dR-bpdrokseihney)3-waibplebard-66;

chh?ar%% Q{irgg {]g?{a%‘q%g(g if |6?dophenyl am no) - N- ( 2- hydr oxyet

di h@dﬁd@ﬁupm%e)dﬁpf@aﬁbmmeNd(é-hydroxypropoxy) -1-methyl-6-ox0-1,6-

dlh}fﬁ%ﬁp%r dqd;?e ?Faﬁ@(%x%gu%e;(gdgpg?nyl ani no) - N- ( 2- hydr oxypr opoxy

i hfsoh dimﬂ"Drd""’*"ﬁ}dapmaylmmm\lqeihydlrox)fpropoxy)-I,5-dimethy1-6-oxon1,6-
dih&«?&;}%i’dcn%'.%gga%;oZ- EH%I I g?r 0- 4- i odophenyl am no) - N- ( 2- hydr o

OX C2-L-Eilatb Hyiddayryilhing) 8- L aghr0x@ttiodp- 1, S-dimeTiye-6.ox0-1,6-
dlhﬁ}g&q&nd of clai e14 wherein the corrpound i s sel ected

imne-3-carboxami

5- f§-ti0610- 22(2(12:0% w%dbpﬂenlyﬁﬂﬂ@h%m' B X9 thdkyh 3 =hadyioxyet1,6-

dlh}j?ﬂ?)?&}daﬁ%?agg )égr éogém de; and

( S)sp2ft-vabR- azddapﬁehya%moﬁw QARBREMILATNO F=dn By 6 d1,6-

pr opoxy) - 1- net
dlhé[ IBP}EHC‘H?&)’% ’&H‘%eors car boxam de. 18. The conpound of

%W%ﬂio%ﬂﬁﬁﬂmﬁnﬁo&ﬂﬂ@x@l‘mnb N@Zﬁ 15%%9@%){%%1 methyi 6-

i odophenyl am no) - N- ( 2- hydroxyet hoxy
oxgyl, id@y@lloﬁxfb‘?lléfp%@lé@w@ carboxam de. 19. A

17.C¥ YeRbub A 2E MR 14 AnGOARMHHEBINT O SIRA m: H
5_ fluoro-.’z -(2- ﬂuoro 4-iodophenylamino)-N-(2-hydroxyethoxy)-1-methyl-6-0xo-1,6-
dihydropyridine-3-carboxamide; and
(8)-5-fluoro-2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxypropoxy)-1-methyl-6-oxo-
1,6-dihydropyridine-3-carboxamide.
18.  The compound of claim 14 wherein the compound is 2-(2-fluoro-4-
iodophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxamide,

19. A crystalline form of a compound of Formula XI

H
HO N 0
\/’\O/ F
H
N\@\
N\ I
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N N 0 147 XI substantially in the formof Form 2,

2-(2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy) -

1, 5-di met hyl - 6- oxo-1, 6-di hydr opyri di ne- 3- car boxan de.
20. A crystalline formof a conpound of Fornmula Xl
according to claim 19 characterized by an X-ray
diffraction pattern having characterizing peaks at
about 9.5 and 12.6 on theXX0 scale. 21. A crystalline
formof a. co un fFormul NG 2 R aRkPdIExLR

substRRGIBEREE OFRGT Q‘Efi?‘ ‘a%'(%:ffuglyc’ %?’Pﬁhégf‘%gﬁ jpgtqt pehihy néj

1,5-dRak A6t b1 17d- My repkisimtl-abmuemBle5, 12.6, 14.7 and 19.6
on the 20 scale. 22. A,crystally f 1@ 1OURAMEEed

20. ofA FRRIPRIORD Og%E‘B}’%‘i“ﬁ‘é°f%°“8f‘{§i)tn‘wq‘?‘b°‘%glr°g%?eri zed by

by a@_@-rﬁ? (BB JataaihAng BRkdoatining pheks anboal 9.5 2ad 12 honire iR

igure 10. 23. A crystalline formof a conpound of
scaleFormula XI T H HO, ,~~ONOFN N Xl substantially

in i fos £ Formula XT according to claim 19 characterized
21 2-‘?5‘{9’$‘F%g§%-°fgggp_ dmd of I _np)-N(Z-qu)y%rg YEERIY) o 10,6
by atil¥ Sayidiffetctiy paemloving chardayding Py af 81”3--351 %ﬁi%‘e. ‘
2? A crystalline formof a conpound of Fornula Xl
on the e 5l

‘fing to claim23 characterized by an X-ray . d
22. di & t#aattineforpatt beompbaniofiGortur Rbacerizgrigelp@nkichgtacterize

about . 9,2 .and 13.0,qn 1t cade . . Acrystalline
bYa?Xﬂﬁw@%mﬁn@bﬂﬁ%ﬂﬁﬁb%?ﬂfgf%ﬁﬁgmiﬁﬁggg%?ging to claim23
23. ChAkAGHkBME 286 offtyompoitdredFoutiuld Khct i on pattern having
characterizi ng peaks at about 9.2, 13,0, 18.3, 21.0
and 21.7 on the on the 20 scale. 26. A crystalline
form of a conmpound. of Foﬂnul Xl according to claim 23
characterized by A Xoa i {fraction pattern

substantially as shown in e 1. 27. A conmpound
26 for use as a
|

according to any one of
medi canent .

XI

substantially in the form of Form 1, 2-(2—ﬂu0ro-4-iodophenylamino)-N-(2-hydroxyethoxy)~
1,5-dimethyl-6-oxo-1,6-dihydropyridine-3 -carboxamide.

24, A orystalline form of a compound of Formula XI according to claim 23 characterized
by an X-ray diffraction pattern having characterizing peaks at about 9.2 and 13.0 on the 20
scale.

25. A crystalline form of a compound of Formula XI according to claim 23 characterized
by an X-ray diffraction pattern having characterizing peaks at about 9.2,13,0, 18.3,21.0 and
21.7 on the on the 20 scale.

26.  Acrystalline form of a compound of Formula X1 according to claim 23 characterized
by an X-ray diffraction pattern substantially as shown in Figure 11.

27. A compound according to any one of claims 1 10 26 for use as a medicament.

28, A compound according to any one of claims 1 10 26 for use as a medicament for the

treatment of a hyperproliferative disorder or an inflammatory condition.
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28. A conpound according to any one of clains 1 to 26

for use as a nedicanent for the treatnent of a

hyperproliferative disorder or an inflamatory

condition. 148 29. The use of a conpound according to

any one of clains Ito 26 in the manufacture of a

canent for the treatnent of a hyperproliferative

29.4i sJQ?ed@F ob compopRet acaprdine ¢e gnycomaf elaion.1 to 30in the menufanture of a
meBicarRér® ¢4 ¢ '

e ey a5 G el RO S A gy hfon
304 r cAfiphiod ofpriodreingonpredusing addRKrinlsbieny effct i asedrg-thorided|
ani | n

glfﬁl glfcfail%ﬁglal‘{ n ﬁ&g%@%ucﬁ &ﬁmﬁar nace%}nlﬂ)gg agnnrgstenrig%o o1 P R8mal
an effnepyd aseavyt of a@@mpmmdcacauﬁogw algohoofm@zmmmeo o clains

1t N 408 phar mac
12 o2 p Pk uAas AR Wil KRR sy one of
claigsripodfih wsocition witk a phairdcavetdiydeepmpkicsiiag: T eact i ng

32,0 RIREAY: Renb 0k TS dloP Hate A i msthog sanpliie, RNz

ei trhasting acdryeupd elienmelad0 6f J01a coupl i ng reagent when
R3 is as defined in claim2 or (ii) an am de base when
R3 is as defined in claim2 with the exception that R3
IS ~Dnex_k to provide said und of claim 2.

33. A prepari ng a conpound of cfai m 10, said
met hocN reacting a co o ormul a 108
orlp )N RQ Q O R1L HHRRsr'\]N / RO N Rr /

Rs RO Of 188 109 Wi th RINHZ wheRéi nR3RT s as Rfef i ned
in clai 10, either in the presencefof (i) a coupling
reagent orggfii) an am de base when R3 . ,$ as defined in
claim10 with the exception that R3 is "not Hor M.
34. A nethod of preparing a conmpound of cIain114 sai d

?Eg@t?g{:%ﬁﬁﬁ i Ve Brege%):e by (Brgl c%%!in%%a%erﬁmg % s as %Vfi
claim 2 or (ii) an amide base when R? is as defined in claim 2 with the exception that R3 is
not H or Me, to provide said compound of claim 2.

33. A method of preparing a compound of claim 10, said method comprising:

reacting a compound of Formula 108 or 109

OO
R ! . HO oH R
SRe! SWe!
R® N‘R7 re R N“R7 RS
0 0O
108 109

with R*NH, wherein R? is as defined in claim 10, either in the presence of (i) a coupling

reagent or (i) an amide base when R? is as defined in claim 10 with the exception that R? is
not H or Me,

34, A method of preparing a compound of claim 14, said method comprising:

(a) brominating a compound having the formula 105
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ROO N~C 0 105 wherein Ris alkyl, to provide
conpound 106 ROO ~CI Br N, 0O 106 (b) reacting
compound 106 with Zn(Me)2 in the presence of a

pal | adi um catal yst and a |ligand, and optionally in the
presence of a base, to provide conpound 107 RO O CI
R,, 0 107 (c) reacting_conpound 107 with an aniline
having the fornmula R #AY t he presence of a

pal | adi um cat al yst, a phosphi ng |igand, and an am de
base, to provide conpound 138 CH3O 0O RL H N RO N~

O 108 150 (d) optionall ol yzi ng conpound 108
under basic conditions to ovi de conpound 109

105

wherein R is alkyl, to provide compound 106

106
(b) reacting compound 106 with Zn(Me), in the presence of a palladium catalyst and

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

107
(c) reacting compound 107 with an aniline having the formula

R?

H,N

I
in the presence of a palladium catalyst, a phosphine ligand, and an amide base, to provide

comjaound 108
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HOOHRL\ NI'\ RONMN I O0; and 109 (e) reacting
ei ther conpound 108 or conpound 109 with R3NH2 eit her
in the presence of (i) a coupling reagent when R3 is
as defined in claim14 or (ii) an am de base when R3
is as defined inclaiml4 with the exception that R3
&ﬁéP 1 g%OV|de sai d conpound of claim 14. 35.
ThelReeritng sk ipine 0mpaxRe 108 ¥ndebasis wererliti@s ¢ movide
colpp@pangs by the nmethod conprising: (a) reacting
compound 103 HOO \ C N C 103 wth aqueous sodi um
hydr oxi de to provideH oundr104 HO O\ C NH O
and 104 (b) reacting nﬁéunw 104 with RX, wherein R
is M and X is a hali I n presence of a base to
provi de conmpound 108 N A p¥hod of preparing a
conpound of claimb5, said nethod conprising: (a)
reacting a hydrazine having the fo#Kul a Me- NH NH2
Wit h: (i) di et hyl 2-oxonual gpate, foll owed by treat nment
mﬁb? an g]atl eagent that delivers an acyl group
i HE G RE SRS FRTTR0vR] 108 eaoRaowHADAhRGNT S el thahé prestnce

of (i) cﬂhﬂldglrea@cnt%eﬂ- 8 is(ds H}ﬁzﬁ’:ﬁ 1@&¥1lnﬁlt4 &Q%oﬁlaagxﬁ@é basd@hen R is as
fd é s .an ac group having t a

defined 1n claim 14 with t e exceptlon that R” is not H to provide said compound of claim

14,

35, The method of claim 34, wherein compound 105 is prepared by the method
comprising:

(a) reacting compound 103

Cl
103
with aqueous sodium hydroxide to provide compound 104
HO. .0
A
‘ NH
o s and
104
(b) reacting compound 104 with RX, wherein R is Me and X isa halide, in the
presence of a base to provide compound 105.
36. A method of preparing a compound of claim 5, said method comprising:
(a) reacting a hydrazine having the formula Me-NH-NH, with:
(1) diethyl 2-oxomalonate, followed by treatment with an acylating reagent

that delivers an acyl group having the formula C(=0)CH,R® wherein R is as defined in claim
5, or
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C(=0) CH2R9 wherein R9 is as defined in claimb§5,

followed by treatnent with diethyl Kketonalonate, to
provi de conmpound 97 CO2Et NIli, COREt 'INtrR9O 0 97
(b) treating compound 97 with an am de base at a
tenperature below -40 C, followed by treatnent with
concentr Sed HCLl, to provide a, conpound of fornula ?
CCPEt % I hng reqgipdat delivges itrb)acyérﬂi%lm ﬁé\{l]il&]glﬂ ormula

C(QOIU}QRP' dviRBeit ®RPk Q4 &!’%n&?rﬁp@}éﬁg DYool &h&LELy tiknchiNwiR diethyl

(d) reacting conpound wi th an aniline having
ke‘PWéEOflﬁFﬁﬁP‘éinﬁecPEW@% in the presence of a pal |l adi um
catalyst, a ligand, and an o@jgfgtde base, to provide

compound 100 -"~'0 F N N){CO o Rs SMe
2

R
o
97
(b) treating compound 97 with an amide base at a temperature below -40 °C,

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

CO,E

NP -OH

/'{l I R

O

98

(c) chlorinating compound 98 to provide compound 99
CO,Et

N7 l Cl

|
/N R9

O
99

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

SMe

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

100
~0 0 F
NS
b
R® SMe
0

.
>

=

-~

100
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0 ; and 100 152 (e) reacting a conmpound of Formula
100 with R3NH2 either in the presence of (i) a

coupling reagent when R3 is as defined in claim5 or
(ii) an am de base when R3 is as defined in claim5
with the exception that R3 is not H to provide said

co und of claim5. 37. A nethod_of preparing a
pr%g JFRgting @ eqmapawnd offrsmule A0KReith & NH, aither mﬂh@rgasem d(@)a

comhg %ag&@waéﬂ g} EQS déﬂ):d fif %@%}ﬁl ds'}g @ aﬁ-‘/ag{ &ZﬂaE‘e Z&g’ngast ned

formul a -NH- N W t oxonal on
in ¢lgjpmy %ma’fhwxw’é@n thetrR’ lwltﬂ i, anplam;iet gaid ergnpoemdyeintaim Shat

37%;%3%&%9%@ ngbé(rlmg%éc%ﬁlg lt}%vd’f ’lentt Q%v(hexoejnr&gd i§ EIC% a% ?ﬁgsald
meﬂ'@ﬁ@@ﬁt’ﬂs@%at delivers an acyl group having the fornul a
;Q ment V\/I\ﬁ?%r % ?ﬁ? e tE ]{Hmu %eolglél%lf% %b:r gvllegeby
C onpoundi) giTetWZEonmhlcﬁiﬁﬁEfoliowb& B9 tre@nfkht w(itb)ant dc®Rtihd agent
o QRGN A et HaoBlk ALK IS RERE B o L EABE ALY G0 Y o
i N Rs ({}11)9 8an fgylatimpl roatgen‘ﬁﬂllaﬂ @elﬁ»@fﬁpﬁu Ak 1 9BoilpPhPhiY iHdeformula
C(‘Qﬁmg&‘m Rﬁ:{syﬁl I\%e or Ci, fol\lowed by treatment with diethyl ketomalonate, to
provide compound 97
CO,Et
N7 CO,Et
/N\H/\Rg
o
97
(b) treating compound 97 with an amide base at a temperature below -40 °C to give a
compound of formula 98
CO,H
N7 | OH
N RS
Q
98
(¢} chlorinating compound 98 to provide compound 99
COLH
N7 l Cl
HN RS
o
99
(d) reacting compound 99 with an aniline having the formula
F

SMe

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

E
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99 (d) reacting conmpound 99 with an aniline having
the formula F HZN SMe in the presence of an am de
base, to provide conmpound 101 153 HONF ~N Re i SMe
0 and 101 (e) reacting conmpound 101 with R3NI-12
either in the presence of (i) a coupling reagent when
R3 is as defined in cIa|n15 or (ii) an am de base when
R3 is as defined i n'®aPm Swith the exception that
R3 is not H to provide i d._conpound of claimb5. 38.
A method of prepariny nd of claim 12 wherein
RO is Me, said nethat. -Cog "Q&h (a) bromnating a
conmpound having the fgrnula 105 00~dC N- 0105
wherein Ris alkyl, t6 provide comd®fnd 106 RHO O C
Br NO 106 (b) reacting gggppound 106 mnth Zn(Nb)Z in
the presence of a palladium catalyst and a gand,_ . and
opt ieg Aeae iR Goppopa W awig Ml rerther %@% pre@%wi)?%(% afoupling
reaGETRALINRY i O defined in claim 5 or (ii) an amide base when R’ is as defined in claim

5 with the exception that R® is not H, to provide said compound of claim 5.

38. A method of preparing a compound of claim 12 wherein R® is Me, said method

comprising:

{(a) brominating a compound having the formula 165
R,O )

106
{(b) reacting compound 106 with Zn(Me); in the presence of a palladium catalyst and

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

107

(¢) reacting compound 107 with an aniline having the formula
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RHOO'Ad R~ 0 107 (c) reacting conmpound 107 with
an aniline having the fornmula 154 F H2N 1: SMe in
the presence of an am de base, to provide conpound 108
ROOHF NRON I SM O 108 (d) optionally
hydr ol yzi ng conpound 108 under basic conditions to
provide conmpound 109 HOOF N RO NI SM 0 ; and
cdnpound 108 or conpound 109

109 (c) reacting either

w th R3INH2, wherein RN 3 defined in claim12, in
the presence of a coupli eagent or an am de base,
to provide said conpound™of "8aim 12. 39. A nethod of

prepari a C‘%Eﬁ%ﬁﬁ%{%‘gﬁif’c{oa. MiZigeherein RO is O,

in the BreRpnetiRB 4™ reacti ng a conpound of

Formula 112 ~0OO0 0.0
@ -
\\ N
I N
R® ™~ SMe
S ;

168
(d) optionally hydrolyzing compound 108 under basic conditions to provide

HO. Q
H F
@ N@
R® N SMe
o ; and

109

. . 3.
(e) reacting either compound 108 or compound 109 with R¥NH,, wherein R” is as

compound 109

defined in claim 12, in the presence of a coupling reagent oran amide base, to provide said

compound of claim 12.
39, A method of preparing a compound of claim 12 wherein R’ is Cl, said method

comprising:
(a) reacting a compound of Formula 112
O L
~ T
PN
0
112
with an aniline having the formula
F

"
SiMe

in the presence of an amide base to provide compound 117
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~ 0 112 wth an aniline having the formula F HZN ~
SMe in the presence of an am de base to provide
conpound 117 155 /0 O F H N 1: SMe O 117 (b)
chlorinating conpound 117 to provide conpound 118 1-~0
OFH N C N SMe O0; and 118 (c) optionally
hydr ol yzi ng conpound 118 to provide conpound 118A HO
OHF NI c N- SM-Y8-18A (d) reacting either
conpound 118 or 118A with [ S) M CH(OH) CH2ONH2 or
HOCH2CH2ONH2 i n t he pfes ncq‘ﬂi a coupling reagent or
an am de base, to prowgde<sargd ound of claim12.
40, A nethod of preparilng a conpound of claim 12
wherein RO is Hor F, said nethod >

117
(b) chlorinating compound 117 to provide compound 118

O 0
-~
H F
Qo
Cl N\ SMe
O ; and

118

(c) optionally hydrolyzing compound 118 to provide compound 118A
HO. O

118A
(d) reacting either compound 118 or 118A with (S)-MeCH(OH)CH,ONH; or
HOCH;CH;ONH, in the presence of a coupling reagent or an amide base, to provide said
compound of claim 12,
40. A method of preparing a compound of claim 12 wherein R® is H or F, said method
comprising:

(a) treating a compound of formula 140

HO._,0
AL
Rgf N
Cl
140

wherein R” is H or F, with aqueous NaOH to provide compound 141
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conprising: (a) treating a conpound of formula 140 HO
OC ROINC 140 wherein ROis Il or F, wth
aqueous NaOH to provide compound 141 156 RHCl Z NT O
0 141 (b) reacting conpound 141 with CH3X, wherein X
is a halide, in the presence of a base to provide
conpound 142 CH3OOCI RO rN,~ 0 142 (c) reacting
compound 142 with an aniIH Chaving the formula F H2N

SMe in the presence of an gp base to provide
conmpound 143 CH3O 0 H F RO N' SMe 0 143 (d)
optional Iy hydrolyzing o 143 to provide
conpound 144 5 .

141

(b) reacting compound 141 with CH;X, wherein X is a halide, in the presence of a
base to provide compound 142

CH,0.__O
SN Cl
RS ‘/N\

142
(c) reacting compound 142 with an aniline having the formula

F

SM

in the presence of an amide base to provide compound 143
CHy0._0

=

143
(d) optionally hydrolyzing compound 143 to provide compound 144
HO._ .0 F
i SMe
; and
144

(e) reacting either compound 143 or 144 with R*NH,, wherein R? is as defined in

claim 12, in the presence of a coupling reagent or an amide base, to provide said compound
of claim 12,

41, The method according to any one of claims 31-40, wherein said coupling agent is 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, [-hydroxybenzotriazole-6-
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HOOHF\ NRO N SM 0 ; and 144 (e) reacting
ei ther conpound 143 or 144 with R3NH2, wherein R3 is
as defined in claim12, in the presence of a coupling
reagent or an am de base, to provide said conpound of
claim12. 41. The nethod according to any one of
clainms 31-40, wherein said coupling agent is 1-

sulf@ani dractiyl h}fﬁrmhb}rdp,ydr pegoiniyitleirobpiipymeldénophosphonium

he?&fﬁs@%&ﬁ%}éﬁg 1- hydr oxybenzotri azol e-6- 157 |

nethyl hydrochl ori de, or benzotri azol -
42- y| Agxytess foy prepdringianophosg obRommia Xkshithainilp phibs forratod Form

L4 0 BLOBRRR! Ml A0S 0o 8, 0O O FRIIYh 5. X

dlhafd(oayrﬁdhmﬁmapbexanddxpztoemingm dai)r BB, (vhithyagxiyat hoxy) -1, 5

acct BTN TB S Ao A R BNk T R B RE et i ng

ditdrdfoByfiditeoB mgxtbomﬂ apia ezgyin@myw)oxga) -amide eth iay lacific ot otk fora
r n r
L e A R e R R e S S

hyaxuﬁfemxgpt 54di RN $1 G- @)@Kﬂ\{tiﬁﬂ&y& Imﬁpsnbmb;damcm
enyl am no) -

uor o- 4-i odo
hy dg)oﬁb@“ﬁ% )maierg ?%ﬁeﬁﬁ)l Ky 8”@3@8@ ﬁemoeinﬁy%ﬁn%?ﬁﬂ"’?la Caining
a s8cdCAFBAX A2 4L flubnb-Blol M MBarkiAE)-NRE B di8kytHoQML B @fnctlyl-6-

to cr])éftal lize from an organi c solvent containing a
oxd & drq;@/pﬁ%ng -3-carboxamide; and

2- ( ;} fsbmmag)mé%mppﬁ@ﬁhﬁwnsaop%dy%nhx&srmyﬁyct}@;z%aﬁy)ﬁ 5-

-6- 0xo-1 hyd r Opyr di'ne- 3-'carboxam’d
d%ﬁwl@m@sl@@ dﬁwﬁgpxw@eﬁﬁqﬁwm e.
32 (%iéc 1H&“s?of401éxﬁﬁdﬂpaﬁé?éﬁhy B¢ Im'ggu?re By, Oa?}Yseatn ﬁ‘lfféé)ls éozc'is

- 6-0x0-1 ropyri di ne- 3- arboxa
efhaBaCBWO exiceEgemof claim 42, wherein the acidic

44, m Xh&! n]t?ro&fss St cqzﬁm 0!1 %%@%%8 H?ga@@ @ven‘?%b%épo@qg%tﬂﬁ Qeetate,

sol vent system e process o
45wheh gireresstfer pncgamg@ cepaved vf BrmstacPl pupstagiady ythe form of Form

| 25t BRI RIS P BHERRL Py g R o
d1h2d1(oﬁyrﬁdmna%oarbexaodw@msﬂngm crhau)nm pRichydmpoiseet hoxy) -1, 5
- di t hy ézt?tlng)&%rm’z %-gi—ﬁg\%d QP X %%rnlﬁ%g& ??ﬁgcfn E»g%thoxy) 1,5

acc d| n
dinﬁeﬂtydrﬁaqxo 1,6-dihydropyridine-3- carboxamlde with a small quantity of Form 1 2-(2-

ﬂuoro(4~1od0plfxeny ané‘imlo)ogo(gr}l d%xyer’ggc’}x?? 1 %I- d metgyyi- -oxoy leé B% XIO}Z’}:’IT.'((?IHGG
carboxamide in an organic solvent; and
b) isolating the Form 1, 2-(2-fluoro-4-iodophenylamino)-N-(2-hydroxyethoxy)-

H

1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxamide.

46,  The method of claim 45, wherein the organic solvent is ethyl acetate.

47.  The method of claim 45 or 46, wherein step a) is carried out at a temperature from
about 50 to 60°C.

48,  Aprocess for preparing a compound of Formula X1 substantially in the form of Form
2, 2-(2-fluoro-4-todophenylamino)-N-(2-hydroxyethoxy)-1,5-dimethyl-6-0x0-1,6-

dihydropyridine-3-carboxamide according to claim 19, which comprises
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di met hyl - 6- oxo-1, 6-di hydr opyri di ne- 3-car boxam de with

a small quantity of Form1l, 2-(2-

fl uoro-4-i odophenyl am no) - N- ( 2- hydr oxyet hoxy) - 1, 5- di ne

t hyl - 6- oxo- 1, 6- di hydropyri di ne-3- carboxam de in an

organic solvent; and b) isolating the Form1,
-fluoro-4- |odophe | am no) - N- ( 2- hydr oxyet hoxy) -

1 5a dFRECHRE 2-6- duasof:iedapheny byl dimethgl-cardaxam de.
dﬂ@@mpﬂ?ﬂﬂ‘ne@&ﬁ@&yﬁ@ aGh ?Zaﬁgﬂ&g_?%%ealnﬁdé \Rx‘?h &l %ﬁﬂ{; ﬁnxturi fora

solvent is ethyl ace od o
suf§jpienfdimeip eprfers ff@tc@plpal)ndl igto Ge(Rrilue-bivdopitenpammptir@t ur e
hydrbQ@ho2POUL. paring a
Y Cro%‘gto 8%5? FOF 6%9%1 64<§ a{ﬁ 18%? 33 a!b%gc% 1élg,f orm of
Forth al@wmg the material from step a) to crystallize from an organic solvent ; and

> G Shupuan e oot S0 AR

dn@@%ﬁ@mg Gt dhhegiymidbe-3-aattiosdmidanpr i ses 158 a)

con .
9.5 5 BB econiing i claim 48, whersin i sep ) the il eegntginga
seed ohamaly y2r G2elﬁhm)ﬁ> 3-1(m)plixgwMkdixib%—&@@daydrogyethoxy)—1 ,Sndimlgthyl—6-oxo~

X mde with an acidic mxture for a
16&ﬁ?¥¥?¥%ﬁ ) m %%n@%nvert t he compound into
50.2- (Kpiokese B@oﬁhﬂg&d@[ﬁhﬁ g vt¥teOthe Brebric solvent in step b) is ethyl
gydroxyethoxy) 1, 5-di met hyl - 6- oxo- 1, 6-di hydr opyri di ne-
4cCs%ar boxami de; b) allowing the material fromstep a)

to crystallize froman organic solvent ; and c)

i solating the Form 2,

2- (2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5

- di net hyl - 6- oxo- 1, 6- di hydr opyri di ne- 3- car boxam de.

49. A process according to claim48, wherein in step

b) the organic solvent contains a seed of Form 2,

2- (2-fluoro-4-iodophenyl am no) - N- (2- hydr oxyet hoxy)-1,5

- di net hyl - 6- oxo- 1, 6-di hydropyri di ne- 3- car boxam de.

50. A process according to claim 48, wherein the

organic solvent in step b) is ethyl acetate. 159
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