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WO 2005/051301 PCT/US2004/039060 HETEROCYCLIC INHIBITORS
OF MEK AND METHODS OF USE THEREOF [0001] . This application
claims benefit of U.S. Provisional Application Serial No. 5 60/523,270,
widedoslosiember 19, 2003, incorporated herein in its entiretyOy/tism®e4/039060
reference. BACKGROUND OF THE INVENTION 1. Field of the Invention
[0002] This invention relates to a series of novel heterocyclic compounds
that are useful in the treatment of hyperproliferative diseases, such as
cancer and inflammation, in to mammals. This invention also relates to a
HEARBOoNMEIG INSIBINOQRE OB METE AN VETHODSHOP GHREHIEREOF
diseases in mammals, especially humans, and to pharmaceutical
[068R}POSItioRSE Fﬂi@éﬁgn%lgﬁﬁoaeﬁéﬁmsu%. PesssipianhinasiatSahl No.
the art 0003;‘] Ce signali?ﬁ through growth factor receptors ags? rotein

6t didlsh Ny SIBUHAnt Y0 AnearRoraiat BviR 1 STHEEY

differentiation. In r@#gglb%@yt@l &qﬁ&?@%ﬁgough receptor

activation (i.e. PDrgléor and o ers;, ;ictivae kinase pathways.
1.0ne plifeMrshivpeant and most well understood MAP Idnase

pathways mvolved i normal and uncontrolled cell growth, is the Ras/Raf

[ORRise patrifil/mXeafe estaten A GBS FEuave heiracxelo soomomys that arc
usédiraah2 G-phasphiyiationoditRafiidriisasRatitie s phosphadiatkamMEteh, in
and 2 on two sering residues (5218 and S222 far MEK1 and S222and .
mer Ik AU AT ARl LT SR, S onts i th
trebtiven8 10f Avportrediforitiy¢h dispives plorpiatemats, oedyedialdyyhvmoasates to

pﬂé}&%éﬁéﬂ% SIS AR 2 ERK RS ation by MEK occurs on

Y204 and T202 for ERK1 and Y185 and T183 for ERK2 (Ahn et at,
2. Methogls b Bonfon e ENeRONr 204ri332, 417-431). Phosphorylated ERK

oI B e B e e s .
impuddue deignbsaerd] el ertavii epiedifefatiotions] ididTodirttphen. nolimetach! toell
exdEIS BSOS OHRL RSO O LRNAE g@yﬁ BHEIROSPBEASIAM A s),

anslocation, and mMRNA processing and translation (Ahn et at,

achinste AIAF &imsopethvayso Pnesof 3o mes|dppptirah R ARet ciad wigderstood
mm%éagm?a%&&m? ActyAtan i BRjEansh 2auniebwas Wit Ras/Raf
_proliferation and, in some cases, differentiation (Lewis et at, Adv. Cancer
Kifgg, PHGOSY7 4 AFHY0) CRCPIBES S0 BRE /BB ELIIRD bRt
phpspliteyhiiice diSRasddingencRafthiatiphesphatidatey MMERressioh af tivey serine
rowt [ t ignadi LiRR-Q1 RiQtein kingses
e B Sl R B,
in dengyeolasi A0 kuARA 417-431).  Activated MEK then phosphorylates its only
known substrates, the MAP kinases, ERK1 and 2. ERK phosphorylation by MEK occurs
on Y204 and T202 for ERK1 and Y185 and T183 for ERK2 (Ahn et al., Methods in
Enzymology, 2001, 332, 417-431). Phosphorylated ERK dimerizes and then iranslocates
to the nucleus where it accumulates (Khokhlatchev et al., Cell, 1998, 93, 605-615). In the

nucleus, ERX is involved in several important cellular functions, including but not limited

eference.

to nuclear transport, signal transduction, DNA repair, nucleosome assembly and
translocation, and mRNA processing and translation (Ahn et al., Molecular Cell, 2000, 6,
1343-1354). Overall, treatment of cells with growth factors leads to the activation of
ERXK1 and 2 which results in proliferation and, in some cases, differentiation (Lewis er.

al., Adv. Cancer Res., 1998, 74, 49-139).
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formation. For example, some cancers contain mutations which result in

the continuous 5 activation of this pathway due to continuous production

of growth factors. Other mutations can lead to defects in the deactivation
wa oesesibeated GTP-bound Ras complex, again resulting poeotinatiozedo

the MAP kinase pathway. Mutated, oncogenic forms of Ras are found in
[06@90 of colgn prifRNYe FaraseRt R LARCaISasoNe hiRBoh ateRPRGESdY REShe

O\];VﬁaP% rsrgéortll etéxle(&ience, 1993, 26Q .1834-18 e? . R%%eesn]tlljyt(i l?Rgf. th
FY 8 thiifations Rave Deen entined in rore than be%e of matgnant oo e
ER¥ekivesnapitienagsleal éo ahconbnile 2602 padlife@400084), Evesdmally, tumor

fol IO NE IP RRAIE SHEh L AEQ0 SUHIMENBEHYSRs MO KRARGLARCSRmuous

Studies of primary tumor samples and cell lines have also shown

achiypignubelEs rlinyary 488 o romimals kiFadecHatn At ﬁ"EQg &usigrst Other
mRAHREHE ABnCUaN, tdUlgfe@tvaity BiRddeidoRiboITNGe Rciabd QRIPYOBAI Ras
1999, 18, 813-822). Hence, there. 15| trong correlation hetween .
comRIGh A ORI L M AR N F GAG MON G irosentc
formataﬁ@ag.a[t@O‘Dﬁt]ld\'glcﬁﬂ%tﬁﬂﬁ@ma@éﬂ%ypﬂimmfﬁ@ﬁm_a&mﬂswﬁew
ottRlAY el PRl tale &gl projifaratinn aﬂﬁﬁ'f“%@”%ﬂ@ﬂs%!bﬁl%%x{%féhbi{af
pathway is believed to be beneficial in hyperproliferative diseases. MEK
mykaHqRs ﬁvaﬁéﬁmﬁ%lﬁﬁﬁﬁwwr&%@%%mglw sreieagmmfRufes, H. ef
az.fwgiﬂﬁmb%zjuﬁ?mmmﬂvmé@@ﬁal _ n&&ﬂi@;ta:rmag%aamﬁ atg@%ﬁimilog%maﬁve
strates for osphorylation are the inases, a :
MR PR RACITE G ERGAT 1T, SAPAER B R e Vo g
coagtitetpksindiesacrationamniie MaPakinasiepalewhsiE kanidzito S panveadaseeplon,
sh inhibj I growih | S S, eTe
QU AT LOA ERER. GBS T SRR e e
is eEHPRRAPORIakEH bETWecD coReP gBteitSYoRctier MAR kingscrathavay resulting

froitesnationatdaepference of Protein Kinases, September 9-10, 2002),
block static_allodynia in animals (WQ 01/05390 published January 25, .

0%@1) and ﬁmﬁﬂ?ﬂi‘ﬁ’f‘ﬂ&ﬂﬁ B °3€ W&%fdﬁ%ﬁg&ﬁ&%&@ﬁ?fﬂ@lﬁa@%.ﬁmﬂ
rol€lin cuilvpailifaandn 108 (BFRbAa859)iniibRBhSyh dispatheule inhiditord o be
MEK have been disclosed,.including.in,U.S. 30 Patent Publication Nos. ., .
b DY SORG TR nd JObalb e AR e PR o i i
doypsiticiod Baviend\Raf. 16B84oBdtyaiids] ero2igradiyedheiansiit iehei because

th%f?%&%%ﬂ%’i@iﬁg RY mﬁ{%s%/h%mﬁi%&@mﬁ{m1 and 2.
a&p,lcatlons have appeared in 2 WO 2005/051301 PCT/US2004/039060.

PEMER T Sawndohaxgpiiete S mstirbsrdibsersalpesios
FoP 84R960); WA 21042 MBI CnABIHS 26:vA/RADMIHAT WO HZRRARumor

SR BB S DRI WG Tab e Atee g 5 D
310317 7BB6het 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 published Fanuary 25, 2001) and inhibit growth of
acute myeloid leukemia cells (Milella et al,, J. Clin, Invest., 2001, 108 (6), 851-859).

{0006] Small molecule inhibitors of MEBK 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 fifieen additional patent applications have appeared in



10

15

5 SUMMARY OF THE INVENTION [0007] This invention provides for
novel heterocyclic compounds, and pharmaceutically acceptable salts
and prodrugs thereof that are useful in the treatment of hyperproliferative
wdiseasessqpecifically, one embodiment of the present invelttiorszedatzsodo
compounds of Formulas I-V that act as MEK inhibitors. 10 [0008]

m@ﬁ%@&@mﬁaﬁs PrRSC R BYERNRNTPEO VIR RS: CRB) SIS S! e Fermuks o

9Rs ORZ R7 0 R1o N.i Rion N/ N/E{? Rgéé&ﬁpp @4
9%0844io &%?@ﬁ@l%%é%%ﬂé%é@é%’%% N9 89474 4
WBI BorleRy, WR20WIBR; RIDNGEE2R 10 WER DIREE [9RWORG2/063) R®O
03/077914; and WO 03/077855.

SUMMARY OF THE INVENTION
[0007] This invention provides for mnovel heterocyclic compounds, and
pharmaceutically acceptable salts and prodrugs thereof that are useful in the treatment of
hyperproliferative discases. Specifically, one embodiment of the present invention relates

to compounds of Formulas I-V that act as MEK inhibitors.

[0008] Accordingly, the present invention provides compounds of the Formulas 1~
V:
W ol
Sas
N —
R’ R® / R®
@] R2
I
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51V HR' N1lI/ R9 N~RC ~>\Ra 0 k2 V [0009] and pharmaceutically
accepted salts, prodrugs and solvates thereof, to wherein: [0010] Xis N or
CR10; [0011] Y is NR3, 0, S, S(0O), S(0)2, C(O) or CH2; [0012] R1, R2,
whd20885 3§ are independently hydrogen, hydroxy, halogerecxyasmo4riinogo
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, 15 trifluoromethoxy, azido, -SR", -OR3, -C(O)R3,
-C(O)ORS3, -NR4C(O)ORS6, (ﬁ:(O)@S NR4SO2R6, -S02NR3R4,
-NR4C(O)R3, -C(O)NR3RA C(Q)NR3R4,- NR5C(NCN)NR3R4,
-NR3R4, CrGo alkyl, C2-¢ y
C3-CIO cycloalkylalkyl, IE(O)) C1-{6 al
arylalkyl, heteroaryl, heter
-O(CR4R)maryl, 20 -NR4(CR4
-NR4(CR4R5)n,-heteroaryl, -O(CR4R)m heterocyclyl or -NR4(CR4R5),n
heterocyclyl, wherein any of said alkyl, alkenyl, allcynyl, cycloalkyl, aryl,
arylalkyl, heteroaryl, heteroarydlkyl, heterocyclyl and 4 WO 2005/051301
PCT/US2004/039060 hgggrogyclyl@jkyl portions are optionally substituted
with one or more groups 1i51 epefftently selectet from oxo (with the
proviso that it is not sub@tlt apX. eteroaryl), halogen, cyano,
nitro, trifluoromethyl, difii®rometho y, triffu ﬁ ethoxy, azido,
-NR4SO2R6, -SO2NR3R4 C 3ROC(O)R3,
-NR4C(O)ORS6, 5 NR4C(O)R3, - (O)NF{p’R4 -NR3R4,
-NRSC(O)NR3R4, -NRSC(NCN)NR3R4, -OR3, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl, and wherein said aryl,
heteroaryl, arylallcyl, heteroarylalkylT¥ieterocyclyl or heterocyclylallcyl
rings may be further substituted with one or more groups selected from
halogen, hydroxyl, cyano, nitro, Z|do qu bmethyl, difluoromethyl,
trifluoromethyl, CI-C4 alkyl, C nyl, C2-C4 alkYnYIl, C3-C6
cycloalkyl, C3-C6 heterocyc%?‘ﬁkﬁ{ d OR3; [0013] R'is
hydrogen, trifluoromethyl, CI-Cl@alkyl, C&CIO alkenyl, C2-CIO alkynyl,
C3-CIO cycloalkyl, C3-CIO cycloalk)q,a\llcyl, aryl, arylalkyl, heteroaryl,

alkenyl, C3-C10 cycloalkyl,
(O)j(CR4R)m aryl, aryl,
gheterocyclylalkyl,

’8@

[0009] and pharmaceutically accepted salts, prodrugs and solvates thereof,
wherein:

[0010] X is N or CRY;

[0011] Y is NR?, O, 8, S(0), S(0)z, C(0) or CHz;

[0012] RY, R? R®, and R’ are independently hydrogen, hydroxy, halogen, cyano,

nitro, triffuoromethyl, difluoromethy!, fluoromethyl, fluoromethoxy, difluoromethoxy,
triffuoromethoxy, azido, -SR', -OR?, -C(O)R®, -C(O)OR?, -NR*C(O)OR’, -OC(O)R’, -
NR‘SOR®,  -SO,NR’RY, -NR'COR’, -C(ONRRY, -NR’C(O)NR’R’,

NRSCINCN)NR®R?, -NRR®, Ci-Co alkyl, Cp-Cyo alkenyl, C3-Cio alkynyl, Cs-Cio
cycloalkyl, CsCy cycloalkylalkyl, -S(O}(Ci-Cs alkyl), -S(O}(CRR)yraryl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R)aryl,
NRYCR'R?)p-aryl, -O(CR*R®)y-heteroaryl, NRYCR*R®)-heteroaryl,
-O(CR'R%)qrheterocyclyl or -NRYCR'R®)rrheterocyclyl, wherein any of said alkyl,
a.]icenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
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heteroarylalkyl, heterocyclyl, or heterocyclylalkyl, wherein any of said
alkyl, allcenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and 15 heterocyclylalkyl portions are

wapiisalyssubstituted with one or more groups independenpty/esieciashoso
from oxo (with the proviso that it is not substituted on an aryl or

hefdRSE08 kD %Qﬁdhsc)éé@oeﬁﬁUﬁ’aliflfMQ&W |, whiffluosaeneshymore groups
) quoromethyI dlfluoromet rifluoromet ox a2|do 1tSO2R14

indepensient Y%Sxélpg.pnﬁl &é}% pn aryl or
hetgPé&;ﬂ}(Q;)ﬂo@enCé@a)NRﬂjizﬁ,lﬂzﬂ&mmﬁh@) Rﬁﬂuﬁﬁmmzm nfRuRIRthoxy,

%I%en%ﬁgg%% Eﬁaﬁﬁ[@é %l %%I Lary Rlé&bﬁn a'ﬁ!i“@ﬁ%)&@

h [ lalk
Nm‘a@aﬁ%ymg@mmowcm ANB CERIR/RYI m%c&%%ﬁ%% d LRargryl,
he@%&fﬁa%l ”ﬁékerbﬁ'ﬁmylﬁ&‘éfbcwoﬁﬂﬁMe%r@@ﬁ@m@M lalifywherein

rings_ may be further substjtuted with one or more rou s selec %Wnngs

saifl A5y e RS ky FEPLRG, WFBO%%YM?E%?&YH E BHETSH
djﬂﬂiéof@tmefmﬂbﬁ%ﬁ ﬂkhlpﬁeZe@tﬁlaiheg;duﬁsZsﬂébW)ﬂ‘gm Galagen, hydroxyl,

oo SRR N TR B 8 e
alleyylo&Hels @Mb@yaomdm@ Grids énym@yplmwoa@ R and O

rodiieroarylageyls hatgracyclvhhsteramshyaicd, phasphateay aau@mmocz-cm
acid residue, 30 wherein. any of said alkyl, aIkenyI alkynyl CH(ylloalﬁgtemaryl

alleyil arfafipl, Keekdir, Freferoayt
heﬂéﬁ;&rﬂﬁn@ylm%e&b@wmrm afaeamm&ﬁsa@ub@umeed awyth:f) ssidmtkyirealkenyl,

gro ps in ntI selec 0XQ |tht e that $8f
? e?b%% %it éubs%ut \éjﬁi%ln %g%é P and
heﬂ&ﬁieyobzﬂy]kyhahngmuScymmopMDalmm&)ﬂmw@th@'I vdthuoresmehosgre  groups

ind KPRk Rl o LD RE R LoD ARNBE Rl on an vt or

C(O)R11 NRIIC(OJOR', NR'C(OJR12_C(ONRTIR?]
hetegRryDS (bR, SOPRL AR RIAINRPCi difhiergmetiyl, - fluoromethyl,

dlﬂh%?éxﬁt SEOSN) MR Rodcth IRy, aéﬂd@eéenan}%)?a’rylawmi (—i-;c]e.i‘ﬁari,([.‘:(tk 1
etergc an e | 14
R R SRRl RO 20 R igosthgryage
-S@fl{é‘r,oamlht‘hel@kﬂ@@)ﬂhﬁﬁ{%hﬁ@?’ﬁh@bﬂﬁﬁ&&ar%yeI@rﬁei@lbﬂrﬁz-
cl?n%ﬁete déeyr%'“ SHUH G EWH-ANG QLA ciHRSalky],

ogen cy ro, nitro, trifluioromethyl, to

het&mambﬂweﬂﬂvdx}letﬁmwb{hﬂﬂoxw‘thBﬂm 3SR, LPPRRRR R lalkyl,

het&é Ty (@Q&%&ﬂ QLR oydﬂﬂﬁiﬁfpﬁ@ég foaNbe' EffheR Isdbstituted with
NR11R12 -SR", -S(O)R14, §‘§14 NR11

on RSO S RALE S IR T OIS O BB ffoometit
difaiaiiyiniieteraasybalisilyhetragyeli anGReie rikosciil a4 alkynyl Cs-Cs
cycloalkyl, C3-Cs heterocycloalkyl, NR’R* and OR’;

[0014] R? is hydrogen, trifluoromethyl, Ci-Cio alkyl, Cx-Cio alkenyl, Co-Cio
alkynyl, C3-Cio cycloalkyl, C3-Cio cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkcyl, phosphate or an amino acid residue,
wherein. any of said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally substituted

with one or more groups independently selected from oxo (with the proviso that if is not



10

15

20

25

30

[0016] R4 and RS independently are hydrogen or C1-C6 alkyl, or 15
[0017] R4 and R5 together with the atom to which they are attached form
a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein

werddoaliailser any of said carbocyclic, heteroaryl and heteraeyiis2ingss s
optionally substituted with one or more groups independently selected

oAU 100, AT et
trifluoromethoxy, azido

difypsNEROREC (B EPTRI ﬂcc@}gp zﬁi\lé@% ééﬁ‘% cOR™,
C@OR)‘NRIG:R]}&”SRR“(&I@()}RL} m@zmm‘zwm«z“w -SR", -S(O)RY,

£( 1ary, at 1
ﬁllky ?‘rbary g%ﬁ]%eroc’y)llbq31 heterogj%yhlél?ﬁ f00 ]lﬁlgtgr%ary

aryﬂﬁlum},dmgmw@km&my@ﬂ,@a@ W@I‘@MIW: arylalkyl, heteroaryl,
obfiproarylalins BRIarO ey he! ehe GYsh @Y l%mﬁhﬁé? l&awaeﬁaafaxﬂil@/h to

25 cycloallcyl, aryl, arylalkyl, heteroaryl, heteroarylalk erocyclyl a .
10 apsvbsye | SARbPRYH %né‘%?‘é’ﬁ%’hoﬂﬁll LEHOEH o“\ﬂ%h E«grgpm B! saia

caﬂf@éé&ﬁdﬂﬁﬁﬁﬁﬂ@& rihherleciedciidings axe thlthlﬂﬂy pubstiseeith atithiomoor more

substltu ryI erqaryl), en, n
S iftiord? eé}?‘n Uorgﬁ%eﬁiox%’r flu?)l%(oigel%h a%ldoﬂ':ﬁﬁll\?f:2 1§mi(1)"éol:\r’ollzwthyl

m@mmz,, @(ﬂmﬂn@@mm@c@m 4 1CYORRIR, -C(OR,

@8@ R8O 2t OPNRHRRL 2\io R 0FO) R i BRI s R ‘BADR ™,
121?;13 RILG(NCN NRl R13, QR ary), heter

I
'S%a é"terdﬁ%l HEOMR Roey gm&clyrg K ctéroaryl,
M@@Oﬁ&%&ﬁﬂﬁﬁa@@éﬁg@m I@f&&iy&l%m in Formulae | and V,
hyd d t fl thyl,
O oromet o TABHIEALL Lot b Al s
[omp)o RS R‘i\mtaf@a)@ma u@@@)ﬁt@mwmw agQtinhaRgrm a 4 to 10
ﬁ@é@%@a}%& %L[%%%@flor N&é%é?&ﬁﬁ—ﬁl% whiRRG %13% of said

R4 Cl C2-CIO 5 alkenyl, C2-Cio aIkynyI C3-
caﬂyzqbj@lmyhe@so@xloawa%mw&hewn@(@m@}% Ly Rypptituted W one or more

gretifd)/ (Gid4fRmaenagy!, @Mbtafyla&kﬁh heigepany!, keteegaryiatky!, triffuoromethyl,

hetero cyI eteroc alkyl I -MR4 m ar 11
?FWh 'i%ﬁb‘ 'f‘%my H% rmrgéé’aryl’ éé%%ﬁ)ﬂ %(O)R
C@@K%hyaw(@oRNRMMB)@R%étm&}a@)Mha@mwm &aitRikyS(OR™,
parylalke 0 heterogryl
%éﬁgﬂ erbeycly d%ﬁig‘% Wﬂﬁyl gﬁ%é@ﬁ Rﬂghﬁaﬂyiﬁl}bst%%{e?%ﬁ%mﬂ
aryiatcds hq@reagywﬁé M@ﬁéﬁ@ﬂﬂ?@é%@@d’ﬂMO (with the proviso

[0b1g} 't IS NORBROSHAIGS RN, %XLe{ohmepambcnaka@mu@lawylmmaaucyl
trifluoromethyl, difluoromethoxy trlfluorome%ﬁ g‘? NR4SO d vl
ol S TGO ST NSRS R pSF e OF Sid alksl

cyoRHEA QR SaryTA{R)INREBRsbr v Barbar N REE, BYieiaSiel] and heterocyclylalkyl

portions are optionally substituted with one or more groups independently selected from
oxo (with the proviso that it is not substituted on an aryl or heteroaryl), halogen, cyano,
nitro, trifluoromethyl, difluoromethoxy, friffuoromethoxy, azido, NRM'SO,R™
SO.NR'RZ, -CO)R', CO)ORY, -OCOR!, -NR'C(O)ORY, -NR'C(O)RY,
-C(O)NR'R?, SR, SORM, -SORY -NR'RY NRUC(O)NRZRE,
NRUICNCN)NR'ZRP, -ORM, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl;
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15 -NRSC(NCN)NR3R4, -ORS, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be

whisthisosubstituted with one or more groups selected fromploalogmns/039060
hydroxyl, cyano, nitro, azido, fluoromethyl, difluoromethyl, trifluoromethyl,

[mﬁ 4rC4 alkyln G alserih 2afterhvalikehid hgargg%nmﬂﬁigﬁwdmg@ﬁ@ﬁno
gerocycloalkyl NR3R4 and ORS; [0020 nd Whe ?rn&ﬂae %15(%5%3

(fHEBR R?‘ G, ?‘ﬁ{ orometh
-C@ﬂ@ﬂ{l@meﬂmmﬁm@ron(wooﬁ azm snoe_cbt)ﬁ:z:s -som;t*ﬁés C(O)R3

I(e |, &2- -G
RN R liz.ifé%ﬁ%@ il B
alk&ﬁﬂ)ﬂmd%mh@i @pryzbdkyfﬂaﬂiyphé‘ﬁé? &M D, -
(Bﬁ(éé yCJYﬁQ ¢, WhRkeibaay thﬁék@ﬁrMﬂkﬂkefhétemcycIyl
ynyl, ¢ coaikyl an arylalkyl, heteyoaryl, ryl aterpcyc
hetgrapyravisel cly r ?rmﬁ’éylare gﬁgﬂ ﬁib@ﬂ%ﬂted‘aésm}(o% rbﬁn%éo%rl
Nﬁﬂ@@n&{m&%ﬁ@lﬁmw seteméms)‘;gmtmwynh the pISRYERIR ik Betmocyclyl,
substltuted eteroa halo
Wki‘?‘fﬁl?ol%}%e? dme ROKY, ruo %lt%)xy dfﬂy laml:gkshcggeﬁoawl
het&@ﬂsﬂﬂﬁm;et@(:@sﬂﬂ @@mycmw m@mmm@;@wﬂy substituted

IR R ﬁ%%é&e%ﬁ!ﬁ%@%@%ﬁ?ﬁ&ﬁiﬁﬂﬂ;tgig‘gygg;; -

substitetesty O, @hdapAVes 2besIEsIE0 LBRET S SR IBHE
dlfﬂ.ﬁ{ﬁﬁﬁ UEMH&@%&YH@%'@ZS@&Q m‘tsbgkégoau@mmkﬁ(ow -C(O)OR?,
eleroar oC fero rn 3 4
g&@%‘ﬁ%utﬁﬁ@#ﬁ(ﬁ&ﬁgr r?@ke(%(j]ﬁps se % rom ha ogen, % g@
NR%G@CWWLG@R?UerﬂanﬂilMdmmtwﬁﬂyM%thﬁe@qmﬂ, and
heﬁer%e)gc%é%@,lk%ﬁ%ylw%gr&l %I;ﬁ}{ny 3'&@6@%}‘?'0%5@ C@eteroaryla]kyl

R3R4 and OR3: [0021 12 and R13
heferdepdentptarechiialelEh riesnenaikhr [BwRFRREINSR Pafh 3B/ AfigRore
cﬁ{ﬂR d RidcisdoWabnikyhalower aﬂfﬁﬁ&kﬁfylo@aﬁl@fyhﬁwj [@91218] offlansotaethyl,

11, R12, R13 or R14 to
m%%%ﬁé@?&rﬁgwme%géoﬁéﬁb%? e?e?’daryf of hzl?gn%yc% Ce
cyaegkyxlhegema httraoychiabiait) BHR atideQR’; aryI arylalkyl carbocyclic rings,

o IEToanY! HpS o RSS SOXElIG NS A TP PURIPIN SHORHUAGAMID BOEen,

e groups In ependlé se ecte rom halogen, cyano, nitrg,

3
cymﬂumetnwmmm@ﬂetﬁd}@rmmmetﬁ&aproa&ﬁﬁw’%ylaﬁéﬁbroé?@R ;
cﬁﬁy&&ﬂw LisieroRsylatey | eferQeummio;- m@%ﬁ}yﬁm Cs-
eteroaryl eterocycl)& QRQOR NR3R4 -C( %) I?é}é)%
CrocporlioR ﬂ@é 61 35 Noane
arM), heteroaryl, heteroarylatkyl, heterocyclyl or heterocyclylalkyl, wherem any of
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyi,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one or more
groups independently selected from oxo (with the proviso that it is not substituted on an
aryl or heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR'SO:RS, -SO,NRRY, -C(O)R’, -C(O)OR’, -OC(O)R’,
‘C(O)ORS,  NR'C(OR’, -CONR’R’, NR’R*,  -NR’C(O)NR’R*,
-NR’CNCN)NR’R?, -OR?, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
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C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl) or CR30OR3 wherein any
of said heteroaryl, heterocyclyl, -C(O)OR3, -C(O)NR3Rp, -C(O)NR4ORS3,
-C(O)R40R3, -C(O)NR4SO2R3, -C(0O)(C3-Clo cycloalkyl), -C(O)(Ct-C10

walleyhsos3802) (aryl), - C(O)(heteroaryl), -C(O)(heterocyclyl) aad/C2@8@HR8060
are optionally substituted with one or 20 more groups independently

het%%%g&%qaﬁiam hﬂ@g%eﬁ%iﬁn%mﬂ'tr%ﬂz'Qi%teNB'?R4arﬁﬁﬁle Indietshaiatkyl,
lo’alkényl, C2-C10 alkynyl, cyclo Ikyl a ero c alkyl, wherein

he@ﬁ%%?%a‘?a Bofersgyr bﬁ‘@ﬂ@@’k PSS “élycloaﬁ<)?fr and -
qgleraeysiealkyare nﬂﬂgﬂallyhsdhst}ﬂutedymﬂ; 1mtrmorezgigup§uoromethy1

d1tj?1de qur%ntl electe%lfr %NZB%%%”% %R%{@O%ﬂ '%ﬂyﬂylz Bi-Cs

flrther aspect, the present
cyuwﬂhybﬁlap%\hdemwhp&!hlbﬁs alidrfhﬁsﬂ MEK comprising one or more

poundﬁnf Rormjdias Md@@&?&ﬁ?%ﬂ@‘f&ﬁ%@%ﬁs @ﬁ@rdi[l%ﬂ;eﬁ%r alkenyl,
p armaceutically aceeptable rodrugs 30 pharmac tlc ctive

aryhend Berialeylarf Fhalhiaw VPREE AN Bt ERt B5MEStnds of
odzmula ||\brM%th@d&mﬂRFhaléﬁgg&her¢dﬁmanMswﬁEmmmrkbaurh?tdi;*»bey are

descriped. [002 a furth [ | erein
R R R e e
anyonfpeuddalbﬂth|dlmw.ﬂntm‘mlsa§laﬂﬂ¥e§d|cﬁ#@ﬂﬁ@?re‘&l‘%ﬁséﬁé@%}%’é’dﬁam

hef 20 %&@@%ﬂg@w@t%gmm; KRR e mae dRiSINVRBHO B BIQYIdREBendently
method for treatment of a “hyper rollferatlve dlsorder 05 an inflammato

scleotedifiomniRaosTBn AL BHIPri R abHHAT 8%?”’
azﬁ@rﬁ'}qdoﬂgfb%ﬁi?ﬁ ﬁ?ﬁﬁdﬁlﬁa&%ﬁmﬁ m!awmt@mﬂt Ilﬁﬁﬂﬁﬁm@ﬁﬁmt
rodrug ere in an nt effecti s profiRsatiueor?
rder [002 g?u a%’e (fé g;é& A |ﬁv§§0c}w %wdgteatm%R
-CQ(D]@”@R?]Un@@))NR‘EIOzRedﬂlé@)ﬁéﬁ@MDrﬁyekﬂ@ibMBmgG@a(ﬁis@nngﬂ%‘é’a
tiepb
cBI5| DB op e e o
Fsh‘aﬁiﬂacémnycﬁdcepﬁﬁﬁpgaﬂ ofGHAE: aeavag@m]&i% thefSSPR R
cfrtﬂ}ﬂwmtﬁéct've@)(@%t el E&@l&ﬂl&ﬁ}ild M&b?j(m@a@tedmmmooml -
e inventive compoun s r,he.ysed adva
C@ﬂ?ﬂﬁ&ﬁ’a@w%qym sz’?g& EOLLSRL) uﬂﬁ%@%r\? }glnone ot
m@@gmbmmemhwnewmﬁomwwm ibiazids MEK R, -OR’, Ci-
@%fmﬂ%gnlﬁ A5 ér M %Bql %S’éﬂﬂﬁ%ﬂﬁ ﬁ%@lﬁfﬁ@?%&@ﬂi%

y acceptable prodrug
saqdhé}[rﬁ‘an:@uﬂ{laﬂ.‘y-g‘w@@:cnyl Cz-Cyp alkynyl, cycloalkyl and heterocycloalkyl are

optionally substituted with 1 or more groups independently selected from “NR°R* and —
OR®;

[0024] mis0,1,2,3,40r5;and
[0025] jis0,10r2.
[0026] In a further aspect, the present invention provides compositions that inhibit

MEK comprising one or more compounds of Formulas I-V.

[0027] The invention is also directed to pharmaceutically acceptable prodrugs,
pharmaceutically active metabolites, and pharmaceutically acceptable salts of compounds
of Formula IV, Methods of making the compounds of Formula I-V are also described.
[0028] Tn a further aspect the present invention provides a method of using the
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metabolites, or pharmaceutically acceptable salts thereof. [0032] An
additional aspect of the invention is the use of a compound of Formula 1,
Formula Il, Formula Ill, Formula IV or Formula V in the preparation of a
woeseasisyit 20 for the treatment or prevention of a diseaseUsa@dIcEH060
condition mediated by MEK in a warm-blooded animal, preferably a
coRATRIR! oF RS ARRIRIGD s & hHEaRBmeHITeS1G8alr alB e st ot igridles] biaritions
particularly, the invention includes the use of a compou&dé)gtp%e%\%%gy%@ a
mﬁ%@&%g&?&oﬁ‘ﬁf e R R T e e e
hyp¥RREITAlferatiteonisprdear aflinflanonyatonditondiioreimaniash menmiing
0033] Additjonal, advantages and nove] fe his [Qn.She
a f&?ﬁ‘{% E’ar%ailr(? tl%%gcﬁig .%n"fhé‘%%o%ﬁ@%% ggrrtw vé\illlf?i Eaggotlnag % _a
phappavertictilyroseptakiticdliptimsadmg tomeek drmnaaaust plEerRiirs fmgeat said
h @ﬁ@iﬁ%ﬁ‘ﬁ@éﬁiéﬁﬁﬁé@e learned by the practice of the invention. The
a

ntages of the invention may be realized and a tained,b% means cgn on
[0828instrunisrtAnEre: 21t HaROFSTCETROSHBIY ARt RS 48 P58
MR isstakha ROHIGE bipthmappendsetitiains D GORH0S 160ded thereof
PCT/US2004/039060 BRIEF DESCRIPTION OF TH | lﬂﬁlﬁ [9%43)
2 TR AN RGP R oS CWRICH Bre incort %P%Ed%fgrg% and form a e
phaaiaobthekpecifptlitn siluistraie vivo-kinivab e proskie cheseof the fedaapnt

inventi WAtR:A iRliRRiserve to explain the
¢ fﬁﬁgﬁpﬁge%egp %gﬁﬁ\?ﬁﬁ%}gﬁgﬁ%ﬁ%&éigures: [t0035y:igure 1 shows a v i
[0A38Ltion scRbendnRstive syRRmeuRds f B JUtHiERs B Us9a8fEgher sy w

coRhiNARiAn FRAR bR SERRMeHakfeais\agdaesis of compounds 7 and 11.

- obap 1 FoY 3%2;{50@30;5&6%0@;@5 101 Y B alo A RO Wi

shows ar lon scheme for the synthesis o

MEBERomptsify 20 B3 Eigurers sficweompenndigrelsskrshisoms eagpounds of

synthesis.of com - IPUEE Br-eBOWS RafRRCHL AT RE
F(%nr:%#ag s?rﬁhgéis 0 cqgnég%%}rég Z%Qzéimﬂ!’[io%ﬁ] Fig%re ?shows a re?ciiion v
msizhelites.for phamgerndentiorccenaibesisherreb42] Figure 8 shows a
[0R3Ftion schemesfapiRe.Syuunasis G RAMAOINES Bk 3t clifdR]ddighReSnula

shows a reaction scheme for the synthesjs gf.c ound 40. 15.[0044]
1 g e RO L P THE R e B ot st dtcament
foft 206 GreARRA5 b geventidnshitondisaeantmadich eomsiitothasliaigbbis MEK in a

compound 47. [0046].Figure 1 S i the fferine £
WSS, B A foUIP Lo et et aohc e 30ring from
sutftedisortvn sidlofecpaipalarty Athe joversion;firades Brotes £Feagrgpound of the
inVERESRE O By AhEHS T £9HARMAK R 1for the treatment or prevention of a

hyperproliferative disorder or an inflammatory condition in a mammal.

[0033] 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 upon examination of the following specification or may be learned by
the practice of the invention. The advantages of the invention may be realized and
attained by means of the instrumentalities, combinations, compositions, and methods

particularly pointed out in the appended claims.
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20 [0049] Figure 15 shows a reaction scheme for the synthesis of

compounds 54-57. [0050] Figure 16 shows a reaction scheme for the

synthesis of compounds 54 and 56. [0051] Figure 17 shows a reaction
wwohesmesiesian alternate synthesis of compounds 54-57. [0@52]Ziguwiss2e

shows a reaction scheme for the synthesis of compounds 54 and 60. 25

[0053] Figure 19 girawp PERSETRIFTEIONOETHH GURESIS of

compounds_62-64. [0054] Figure,20 shows a reaction scheme for th
[(wfﬂhesis of" Srﬁ%’(?éﬂ’ %0%3 fgﬁ%wﬁ%%g\lﬁg e |§l:?r§c emrln(?eftglrn 2
pirte St hesigicftivnpifusirdsr®b-Hmitis s coibodie]cais oftzopsersnisnyention, and
toge%?éf%gﬁﬂgﬁé“s‘c 1, RS YRNES AL RTBPHA A nidBRS 7]

Igure 23 shows a'reaction scheme for the synthesis of compound 65. 30

IndimslEmesire 24 shows a reaction scheme for the synthesis of

[(mlsﬂ]pound%@%Mgﬁ@ws[@@&%ﬁ?i@dﬁ@ﬁéﬁmwmaﬁtmsﬁmméemn
alternate synthesi compound 65, [0060].Figure 26 shows a reaction
(@ rmc ror BBV AR S S0 (B IA DA TS DB 1404 11
[(BE/T/U S 200D 6ib e @6ddEiguseh@iicshnths syrtwrsiioof sobmoundsridmnd 15.
[@ggg ate S{@%Jgﬁié S%B&%fyP&Fgﬁ&%&e@&ﬁ%hﬁigﬁ{&@maﬁomq@n

me fo ernate synthesis of compound™61. [0063] Figure 29

[09881vs a redigiers &chevse ferHensFh Srecomipevia @ BopovdsEidud
T A HE i e s
igure 31 shows a reaction scheme for the synthesis o
[@émpound%@’?ﬂdsgﬁm[@ﬁ%aﬂl qi’@ %%ﬁ@'ﬁ%&%ﬁ%%%%‘&%ﬁ?& ¢ the
[osmplhesis ofinitersoshosl 85 rdXn] sEhigmeef@3 s rynibasieat tonmeind it {36.

- ynthesjs of compounds 86-91. 68] Ei . i
R for s ek bl RS T ARAR S i 4
[00445 CR|P TRIENrO $hemd RvENTPIOrheafdoobr vrElgss sf remanpes Ao

[eligpe Formilagd-M andiheeharmasriic b asrantaiNe palismiimd 47.

prodrugs thereof of this invention are useful in the treatment of

[04Pkrprolifdfieive Hishows & resoHeRischfrediie he SR LS SiosmRIAed Afon
[omdFLes to CRigRe UR esoafshatation|sMéhpifacthasyihitdinbiodonsound 49.

R R e SR AR s,

[0049] Figure 15 shows a reaction scheme for the synthesis of compounds 54-57.
[0050] Figare 16 shows a reaction scheme for the synthesis of compounds 54 and 56.
[0051] Figure 17 shows a reaction scheme for an alternate synthesis of compounds
54-57.

[0052] Figure 18 shows a reaction scheme for the synthesis of compounds 54 and 60.
[0053] Figure 19 shows a reaction scheme for the synthesis of compounds 62-64.
[0054] Figure 20 shows a reaciion scheme for the synthesis of compound 63.

[0055] Figure 21 shows a reaction scheme for the synthesis of compounds 61 and 66.
[0056] Figure 22 shows a reaction scheme for an alternate synthesis of compound 61.
[0057] Figure 23 shows a reaction scheme for the synthesis of compound 63,

[0058] Figure 24 shows a reaction scheme for the synthesis of compounds 65 and 70.
[0059] Figure 25 shows a reaction scheme for an alternate synthesis of compound 65.
[0060] Figure 26 shows a reaction scheme for an aliermate synthesis of compound 65.

10
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[0070] and pharmaceutically accepted salts, prodrugs and solvates
thereof, where: [0071] Xis N or CR10; [0072] Y is NR3, 0, S, S(O), S(0)2,
C(0O) Or C112; 20 [0073] R', R2, Rs, R9 and R10 are independently

wiyshe@asmsoaydroxy, halogen, cyano, nitro, trifluoromethyl, eiftvismoagiiygbo
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido,

[0081] 11, -ORBnife 0 MRews & (elahschdiRA6H 8)HhatOSHENRR of compound 65.

-NR4S02R6, -SO2NR3R4, -NR4C(Q)R3, -C(O)NR3R4 .
00RFASC(O)IBUe 4 MG RENRIEAE SRS SRRt picompnd o1
[0@éBENY|, C2F{zhe: 25 sbwaylrdadicdl Schymiofiiuhk §BtBSD of cvatiopads?:

-S(0)1(CI-C6 alkyl), =S(Q)(CR4R5). .- : I
B B o
[006524(CR4REe dhshow@ rarBchetes deirthe sertbesirafesiprtiedy 83404 84
(0686 RAR5)mbele ioGHeivk QMR SRR FhatRramabdiswhesgipoany 8.

said alkyl, it WO 2005/051301 PCT/US2Q04/039060 allcenyl, allcggyélﬁ_gl
[00Boalkyl, Bighrads i sheys Actardareinate isaRid ,??é?é’f)%%%ﬂﬂugnd '
[obsSErocyclyiatig pottions arexcintionatins tirstittpdheiis ofieompmors 92 and 93.

groups independently selected from oxo (with the proviso that it is not

substituted oPEARRERDESCREBEIDN QB JHHEIENENFIEN

[o%%'ommetf% iﬂ%&ﬁ%@@ﬁ%&hﬁd&@%@ﬁ%ﬂ%ﬂﬁﬁ&ﬁ@ﬁr&“ﬁﬁéﬁ@ﬁﬁmﬂy
-SO2NR3R4, -C(0)R3, -C(O)OR3, -QC(O)R3, -NR4C(%)O,R6 -

acgriableclis and PIRRER IerrpR SR HISNERRH) ffg STl in the treatment of
hyNRSGAEMNRIRs. - Qi aifityllyheteraspytt ahlattyiche toreatigalkslstes to
eterocyclyl, and h clylalky: .wherein sai h
co Ef@ ek‘é%&%%%%ﬁ %e%rg%yc y o%%fé?géyﬁy%%%ﬂh%%%%ﬁg £ the
infemtiver rslatstity techpritndsihadng ies e epaeiddaaideled from halogen,
hydroxyl, 10 cyano, nitro, azidg, fluoromethyl, difluoromethyl,

trifluoromethyl, C1-C4 alkyl, CR-C4 ﬁlken |, £2-C4 alkynyl, C3-C6
cycloalkyl, C3-C6 heterocyg 4 DR3; [0074] RC is
hydrogen, trifluoromethyl, qill allsﬁi;- |0 allcenyl, C2-Clo alkynyl,
C3-C10 cycloalkyl, C3-CRD ¢ alkgFaryRtarylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, @ heterogygclylalkyl, wherein any of said
alkyl, allcenyl, 15 allcynyl, cycloalkylI aryl, arylallcyl, heteroaryl,
heteroarylallcyl, heterocyclyl and heterocyclylalkyl portions are optionally

[0&TMstitutedandtntonuaseutiondy gesepisd rdiepundaiapae reltatesdiiegkovhere:
[Oé’ﬂih the proyisQ m@@d:s not substituted on an aryl or heteroaryl),

halogen, cyano, nitro, triflugromethy| @gluo methyl, fluoromethyl,
097l oromethdi ) Rriffdo on@InSi 251 i’ S02R 14, -SO2NR'R12,

[00B{O)R", 2.@‘9(@,)@33183 2R R INRPE@IDR bydebife,1 BYOYRY halogen,
oo e s AT MBER, Jpropstons
difluoromethoxy, trifluoromethoxy, azido, -SR11, -OR’, -C(O)R’, -C(O)OR’,
NR*C(O)OR®, -OC(O)R?, -NRSO:RS, -SONR’RY, -NRC(O)R’, -C(ONR’R,
NRSC(ONR’R?, -NR’CNCN)NR’R?, -NR’R®, C1-Cyo alkyl, C;-Cio alkenyl, C5-Cio
alkynyl, C3-Cyo cycloalkyl, Cs-Cio cycloalkylalkyl, -S(O)(C1-Cs alkyl), -S(O}(CR*R’)ar
aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -
O(CR*R)raryl, -NR*CR*R)n-aryl, -O(CR'R?)n-heteroaryl, -NR*(CR'R’)-heteroaryl,
-O(CR*R)-heterocyclyl or -NR*CR'R’)qr-heterocyclyl, wherein any of said alkyl,

11
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C10 allcenyl, C2-C1c alkynyl, C3-C1o cycloalkyl, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl, and wherein
said aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or
wietessroyaylalkyl rings may be further substituted with 25 arexaismoves2060
groups selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl,

alhiflyo ﬂ%gh,v& yUilRyD rﬂgihwy@hﬁiiaﬂf&rﬁ %%Wl Gezdcyelyl and
alkynyl, C3-C6 cycloalkyl, C3-C ﬁeter cyclal ?2”’\{ 3R4 and OR3;
al

hefgropas eyt RAGOEs, #RLRE CHE1Y M) Erovps
m&geﬁa@mikwemﬁm@ywiﬂamwpﬁmmacms)autmkwadwnammlor
hetefoqh%m g §%L%J§>’H?ﬁ%%%fﬁ '&ﬁmﬁy&wﬂkﬂammm

OF an-athino cid résidte, wherein any o sald:{;\kyl alkeqyl allgy

azisls| oA S AT, ar§Ra Rqeteﬂﬁﬁ’}ﬁ3 hEIEHAR an@ﬁ:(ﬁ’é?ero%ﬁgﬁbow -
Nﬁ%@ﬁ Mﬁdjgﬂwlmﬁe m@c@m@tlmﬂﬂcmﬁ@l@ﬁ?@%ﬂ
PCT/US2004/039060 with_one or more indepe ?f sele te
RRALT e o e S e R e TR MR
saime]cmaliyﬁrﬁadmgﬂsnanyﬁnh¢ﬂaiga;ryiﬂﬂtybrhmdayb1yﬂm¢mmmmt(wkyl rings
tri etho R1
t@%&%d’ﬁ E6i) § cfo%l}éllﬁ%%ﬁsdﬁ&’-sgo o,
cyam 51:43@2@@4 Supromshyly PE@G@)N‘F@BQR’%‘IUWE@ 2-04

r I h Brépdyb1batsoqreM 280 R,
aul{ﬁ% elré%%fyl Eflﬁqe[aod}/b?cg?! géﬁé{%nd@ SSZR% etheyr {Nlth the aﬁom eang which
fiaelsayflo C-Co

[097d, are atﬂécH%d‘Yd?%%%ﬂ%"FﬁE%e carblitdl
uﬂq{ggoo&g:@mngﬂmhmgﬂ;n a&gu,cgf sgrdloam‘jaalkyﬂ;llcahd;temﬂalkﬂ; heteroaryl,

‘netero clic ri s are ptlo th on t u
by 'tﬁf?é’ﬁé%gntéﬂs%?eg%g fro a?c? e Eltf]I?éno AItTO, %ﬁ %?r%anidet w, ; Afcenyl,
alidifiyiororymeialiogy;, tnﬂdwraryielkndxyhetzrdmylx\l FretemaaiRlic,-SEPRORIRYD, and

Bt 1 4 >(
het&%%%éﬂ%g)%%ﬁsog{% %1 oz%‘%%g%& R%%Q Wriore groups

mdmnéq@y@ﬁﬂﬁonmn@rﬁdh&;rmm@ A e
heRROANAY]. Inat@g@ary@uﬁb h@i&wcyﬁmowﬂehgnerqﬁmwmyl,s 0By,

and R5 inde end dro y arﬁ%ﬁbﬂoﬁr&\@&?lﬁ an&%?Ru
C(mmnbbrmeyﬁb‘cym‘laemam&f‘yleHét@ai&Vcheam?mmeraﬁaéésd-&(k})”R”,
C zﬁﬂmgiero ic_ HRYS :

ﬁlgﬁ fituted with %ﬁr?g& ore s ‘@é{ﬁ RIS ORY: SITAUARRY,

endently selected from

Ciallsereh, €y Smorliavsl, {Pm@mgyﬁgﬁfy T (L heteroarylalkyl,
helEiBERT CIARX heREIHDe 1A S QER Mhm%QZ%ﬁiiRa}gﬂ, -GéRIRTYL, arylalkyl,

htegﬂ%aﬂ:gll -OC(O)R" NRttC(Oh%%ERIIC%} ﬁ%%r’\lsﬁ%s]ﬁmzed with
T el ARG RALY e (B AT

oneNIR Hhathl GMYINRIZRIR d @B, laiyhengtarbargl, cyano, nitro, azido, flnoromethyl,
difluoromethyl, triftuoromethyl, C;-C; alkyl, C;-Cs alkenyl, C,-C; alkymyl, C3-Cs
cycloalkyl, C3-Cg heterocycloalkyl, NR3R* and OR?; 7

[0075] R? is hydrogen, irifluoromethyl, Ci-Cio alkyl, C»-Cio alkenyl, C»-Cio
alkynyl, Cs-Cio cycloalkyl, C3-Cip cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, phosphate or an amino acid residue,
wherein any of said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally substituted

L]
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arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl; [0079] R6 is
trifluoromethyl, CI-CIO alkyl, C3-C,O cycloalkyl, aryl, arylalkyl, 25
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any

wofsaigalal, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroargteisdeo4/039060
heterocyclyl and heterocyclylalkyl portions are optionally substituted with
Wit Gri! PRI JEERS iﬂd@ﬂﬁ&@ﬂmlge&eiapmdﬁr@m (Wi (hathrivespraxisois not
atl not substltu ed on an ar r het roaryl) halogen cya nltro
Sut’ﬁ me?hy?udlﬁ%romet %?(r)(/)yf? UoﬁoF d az1do ff\? yl’

dlﬂmormmvmmﬂ@(@wh@@)@ﬁdo, o@@‘ﬁ@ 1&@4@;{5@? -C(O)R“
C(%Byq@ RUC gﬁm sﬁﬂl W14 §ﬁ@1@1ﬂ;zN§ﬂﬁR§(0)R14
) e

Ri3 NR’ NR12R1 I, h
SR AP ]’?@@I%%oga‘%ys-@%“ff S, oteroy,

mﬁamymd&ea;&a&@@%myﬁwwag%yamaf R|11 R32 a(;]d R|1:|3k
endent re (0] O\N r.a we ar an a

O e b arate o e e I e Rl R AR R e o
10ofnihtheRE2 p&h&wlﬁ,lmtagwnér mtm@mayehw t@nmlchhhema@ys of said
cm%%@ﬁa%d ﬂ%{%&ﬁ%&g&%ﬁrﬁﬂ SR GHY I RREYL O R RIRCY P ore

ring; wherein any of sal alkesﬁ/l ary aIkyI carbocyclic rings,

gr‘ﬂﬁ’t”ero@ﬂﬂmﬁé@ﬁlf hétlsrded clifamg %@btl&i&ﬂﬂ?sumﬂatemﬁfﬁﬁétbl’l
dlﬂﬁefsnsmaﬁﬁ inegReRIsAtyxselasies fromhsdngdh), cyagsriie®, -c(o)R!,

ng%&@ difl m&?@ watriflUQr hpxyag e B:' te @{)Rm
_Saz@&%{f}wﬁmﬁb@% pwgmmw%ég?g}m
aryl 1 and het Joalky r-lo
O e LM crors

U%P)NR“RRQM ®e &Q%mﬁé%ﬁé%%ﬁ&eﬁ@}&%h@&hm a 4 to 10
cycloalkyl), (O)(C lo aIkyI) C(O)(aryl), 15 C(O)(heteroar

mephessth 56, Peteep W&?@’@tﬁuﬂﬂ%@’%ﬂ&ﬁﬁ%&%%%ﬁ@o?f said

caﬂ@}&@fmﬁﬂ&&ﬂ@& e Qiefﬁlfyc?em&ﬁﬁgsfﬁmﬁtﬁiﬂ@%lmﬁﬁﬁﬂc@ writh @zi€lor more
Ikenyl C2-Clo al yI C Ioalk th

& 0“38 h(]altl((eiegc)r?ac3 gﬁ(yl W %?%ln anycc:nlﬁ1 éaﬁ?lbl ng élk)l/]l1 enyi= oL
diftopr@n@heikyniriByctonlatiioasid hél@oc%?oaﬂ@dfh I)R bsﬁi@éﬁ
110], en o fr angr!2Q
R k3t o o gty 20 G < He SORS
-SO2 ) CN’)NR R™, -OR", aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
[0079] RS is trifloromethyl, Cj-Cyo alkyl, C3-Cyo cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any of said alkyl,
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl
portions are optionally substituted with one or more groups independently selected from
oxo (with the proviso that it is not substituted on an aryl or heteroaryl), halogen, cyano,
nitro, trifluoromethyl, diflucromethoxy, triftuoromethoxy, azido, -NRIléOZR14,
-SO.NRURZ, -C(OR!Y, C(O)OR!, -OCIORY, -NR!'C(O)OR!™, -NR'C(O)RY
C(ONR'R?, SR, -S(O)RY -SORY -NRUR?Z NR'C(O)NRZRP,
NRICINCN)NRMRE, -OR!, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
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[0085] In one embodiment, W is selected from NR3R4 H gJJH R1 N NY
-E~\O-N ~\O-NH ,N F~-\A//N N NN ~\S Il NR3R4 N-NR3R4 ~ Il 25 N,N,
and N-N [0086] Figures 1-3, 6, 7 and 10-14 show non-limiting examples of
wideeaythgsgis of compounds of this invention having the geoera2buaresaie
[. [0087] In addition to compounds of the general Formula I, this invention

an% égl;(ﬁ%igg 1compounds of the general Formula Il: 14 WO
05/0513 I/USZQ94/039060 RZORION1 HR glﬁgy alllél 1
[08891Rs 0 RE "1 RoebRanIRerAvaIE Gz G a8 JRNes 1%‘8?5 enyl,
arfnpSelyRlesitheaof, wiwhe: afof) 08ednttens1RinR:RSuikyRI are
{o@ggpendem'v R R R R o LR W i they e

oromet orome hyl, fluorometho uoromethoxy,
attmﬁﬂdrfmmmé)ty WridenbeR? caiRSG/clic yRYd @ fB RS CKHE Oi) Wheg sin

anyN %ﬁ]ﬂ%‘% &%SC%%Q?QE?RZ%B%%%R%l é%%ﬁ%gngsioor

hetatasiglicCRnEs] GTRIRPHIRALE BihIRA, €IS BBLEERIeRty
seIé(@lfthQﬁlaﬁ'éﬁ) cyatb) ditfo Rﬁﬂﬁﬁ’bfﬁﬁ%}@, rgiflieipkabtbdye uﬂfﬁlmm;ﬂethoxy,

A AR UL RO Ay

[0983{13R4R5)‘M live fetomaciy) dnnetemmtyma@))ﬁmete%@ &vhe?é@)l%m

-Cﬁ eroar a&?ﬁ%d}{%wl e @%‘H’g o %Wbyé‘i : h@@jﬁ@'iytw k), -
yla cy terocyc’lyl and eterocyclyla portions are

Ceptrasmly S(DMhetResiin SHOMREIS/EHAL eeé% G R etBG said
helEPRRrPKO BithIRIPIOVISIANORR, is mmuhéafutemgn)m%mﬂ3pr -C(OR'OR?,

hemro%éé)'?h%i?&d}( %noo Q}I(té’ oaﬁg Blorogess &'5'“% rﬁeth%%)(aryl) )
C(O)(heteroaryl), -C(O)(heterocyclyl) and CR?0OR? are optionally substituted with one or
more groups independently selected from halogen, cyano, nitro, azido, NRRY -OR®, Ci-
Cyp alkyl, Ca-Cio alkenyl, C5-Cyo alkynyl, cycloalkyl and heterocycloalkyl, wherein any of
said C1-Cio alkyl, C3-Cyo alkenyl, C,-Cyo alkynyl, cycloalkyl and heterocycloalkyl are
optionally substituted with 1 or more groups independently selected from ~NR’R? annd —

OR? ;

[0083] mis0,1,2,3,40r5; and
[0084] jis 0,1 0r2.
[0085] In one embodiment, W is selected from
NR3R 00 H H__R
A e
;<\‘f O S A
NR°R* NR3R?
S N
=T =T
N-N , and N~
{0086]) Figures 1-3, 6, 7 and 10-14 show non-limiting examples of the synthesis of

compounds of this invention having the general Formula L.

[0087] In addition to compounds of the general Formula I, this invention further

includes compounds of the general Formula I
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azido, -NR4SO2R6, -SO2NR3R4, -C(O)R3, -C(O)ORS, -OC(O)R3,
-NR4C(O)ORS6, - NR4C(O)R3, -C(O)NR3R4, -NR3R4, -NR5C(O)NR3R4,
-NR5C(NCN)NR3R4, -ORS, aryl, 20 heteroaryl, arylalkyl, heteroarylalkyl,
wietesssyslyl, and heterocyclylalkyl, and wherein said aryl, Fexa152a0y4039060
arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylallcyl rings may be
further substituted with one or more groups selected from halogen,
hydroxyl, cyano, nitro, azidgp, fluoromethyl, difluoromethyl, trifluoromethyl,
C1-C4 alkyl, C2-C4 alken§Ié 4 alkynyl, C3-C6 cycloalkyl, C3-C6
O

heterocycloalkyl, NR3R! S; 2%[0090] RY is hydrogen,
trifluoromethyl, C1-C1Q; H/(C2-C10 allcynyl, C3-C10
cycloalkyl, C3-C10 cycloa{]kyl lkyl, [ ryl, a L/Ialk [, heteroaryl,
heteroarylalkyl, heterocyclyh- ;A&herein any of said
alkyl, alkenyl, alkynyl, cycloalky! aryl, aryfallcyl, heteroaryl,
heteroarylalkyl, heterocyclyl and 15 WO 2005/051301
PCT/US2004/039060 heterocyclyldikyl portions are optionally substituted
[od4p one OraHﬂfﬁaﬂﬁ%%ﬁcHI%%@étﬂ&{‘yMﬁq}ﬁﬁiﬂ@J FRIN SOKRARY ﬂibﬁétﬂ‘ where:
(F@ﬂowso that it is nqt sqbstht on an ar Ior% 3}?\}/‘}32 hal gn(a)ﬂo
10088, trifluctdrsR dyl Rt Bor e%]yfmﬁdﬂ ind 4
nitidfl ugifineiheky], aitioor BﬂﬂﬁﬂoﬁxeﬁﬁzEﬂm&ﬁéﬁmﬁ(@iﬂﬂqﬁmethoxy,
0)0 -O R nN )
5 »ﬁo&r%? S %@M@g@g JRACIDHE UGN, -
NR’ QﬂC(NeSwRﬁIQ“Rls @RTC(@)K?;LO anvi) Rélo aANBIGKQONRFS -
ENRREO auriaetkh, aty). Qﬁ&@m@ml@m@éﬁ% f@}@faam@w' C5-Cuo

heterocycl I and heterocyclylalk and wher a|d
cyelpataky|, Gdterosisiealoiatieters erq'ﬁetéi% ciyp? m %@be
rﬁ@tbﬁmg&eﬂetawafmmﬂ OhmmIﬂutha@kg@Ig&mtgm -RHRIR] )m-aryl

cyano, nitro, a d|fluorom y,
@%LQ -C4 alker@jegg&g C3 C6 cycloa #ﬁiﬁ%%@gﬂyl
-or@taémsmaaikwmesRMd )rﬁelmwdah R@fﬁéﬂn@@pé}fd@ﬁﬂyaﬂfyl
y U r kifl Yin
am%%o%@g@ e B e
hegpayptyla wowgv@l@r%m%wa@e SRS EIBaRD CRe G more Brotps
dopRleniiryadkibie® (orh (6xb- @ﬁtﬁ'&é)prtﬁﬂﬁb)ﬂﬁﬂﬂﬁmﬂuﬂswmmwyl or

WLCTINEE o
azideterdaBaIBS, he@mByRY| a@d)ﬁétel‘ﬂﬁ@@ kaICHE(I(ﬂ}ihs ar&o@ﬂa}%y

or g pe@ﬁg@ Q@W QRROX
Nl?t?g € prcﬁ/ﬂ SO tﬁf%f .t@% su Stlt& d onR an aryl or he eroaryl) el
hehm@gé,naml@um mmoaﬁﬂhafﬂmmmcaﬁlw@@ﬁéﬁs;w&% d&@g'/efem

2

may be further substltuted with one or more groups selected from halogen, hydroxyl,

cyano, nitro, azido, fluoromethyl, difluoromethyl, trifluoromethyl, Ci-Cy alkyl, C>-Cy
alkenyl, C»-Cq alkynyl, C3-Cs cycloalkyl, C3-Cs heterocycloalkyl, NR’R* and OR’;

[0090] R’ is hydrogen, triffuoromethyl, C;-Cio alkyl, C»-Cio alkenyl, C2-Cio
alkynyl, C3-Cio cycloalkyl, Cs-Cio cycloalkylalkyl, aryl, arylalkyl, heteroaryi,
heteroarylalkyl, heterocyclyl, or heterocyclylalkyl, wherein any of said alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
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NR4C(O)R3, -C(O)NR3R4, -NR3R4, -NRSC(O)NR3R4,
-NRSC(NCN)NR3R4, -ORS, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl, and wherein 25 said aryl, heteroaryl,

waldadkaghsgeteroarylalkyl, heterocyclyl or heterocyclylalkyl riogaspoayossose
further substituted with one or more groups selected from halogen,

eSS AUl 08, Bipmm athukdh oiemetid. Gifluacamaliups
cyl 2 C4 allcen [pCZ C4 alkynyl, C3 C6 cycloalkyl, C3-C6

mdm@ftsewe@tmdrmmgt Wi s, RSy e sl tpaputed on an aryl or

heﬂétﬁﬁiﬂ‘l?’ mF%%gl@i‘%'ﬁﬂT&ffmfdm”? caﬁmﬂaraéﬂatkyrfyipﬁamﬂm
cycloa 0 cyclo a ry ihet 2 1
A N T A AL gé?ﬂ{ URE, SCORY,

eroc Thefé roc’ycl hbs ae gran amlno “
C(agt@Rt‘é,ﬁdlﬁéO)RHeFéiR:ié@OBéld-&lRy Cﬁnaan @ﬂ@}m "Ry6IoHRy SR s

6 pialk '“?iﬂro W@i@ﬂ%@é@kﬁfﬁ REO0SH089666, allyl, G-
eteroary ero%/cl | and heterocycl aIkyI portlons are opt Q%Eﬁ aﬁcyl
Clsaﬂfﬁtttihtge“(\‘mt#l@ﬁédo

heldMtVRE, paaulsmte@oyd@mntﬂguszﬁutum&m aazdtr)eh-gor hmemoamL) arylalkyl,

el R0 L e o o

oneiR m@mmeummﬁt@emmmm Ritro{BJR poromethyl,
dtf'l?oo 211'36'1% &ﬁ{eﬁl ( 8 12 1, NEI @I ( N&MM RERE ?rla gy-Cs

eroar efetoar gllgyl ete{ocyclyl and heterocyclylalkyl,

OYQMQQﬂl&aF% hﬁfoP&Y‘t@gHﬁﬁ'e #HEL &8 to which they are attached

[0d8{fn 2 4 toeatfl n@@t’ntt@r%@ﬁ&t&w@I%&@&géﬁaryym&etﬁmgyahﬂm@nemyl
wherein any of said 1o carbocyclic,. fI}tetero é,gl% het n@éﬁﬁgp rin aéﬁg R
difcremsine ’%bstﬂtﬁ&ﬂr%t >or AT gro@é tlepe V’selec

-cl{oNiR genCay atglnTseCisidlemyi et dilyoybniatthxyycloalkyl, Cs-Cro

xR, SRR @ﬁﬁic%@m‘%%%% S oo

hetefog@piRkyl, ml'qult\p:a ]wlszRl berei any of sa,ld alkyl, alkenyl,
au%i}t 118%& %Btsm%larﬁhtﬁ%tﬁwam&eﬂoﬁlﬁwy | heterocyclyl and

eroarylalky heterocyclyl and heterocyclylalkyl; [0094] R4 and R5
hetﬁaetféﬂa Hy RFPRIr BEer BRI aﬁkwﬂoa@ FA AN RE Wy ther®
déib@h&@ﬂtl@t@ﬂbé&&vﬂtﬁh theyaith ditapheibdahat i & mftﬁmmmmam aryl or

b het | or. heterocycl
R e L e t&%%gw
azigopstBISOWREN as\@zmttbse SHQRUPGHIETEN KRN ecré@l¥%m)0R -

0, } romgth FOMERIONN mtgme@]@x
az&& g%zmg s%%&ﬁﬂglgtogdg% CO)OR %(%Rtt i

heteray mﬂaﬂwh siorpraelsioRiRiaRsly Ylsﬁ“d iR
saidRayiN Retded &2\ Rigi13/1 e e MG DIRYR BeRicc yéDilV oraligtetetetohtin] rings

may be further substituted with one or more groups selected from halogen, hydroxyl,

cyano, nitro, azido, fluoromethyl, difluoromethyl, triflucromethyi, Ci-C4 alkyl, C3-C4
alkenyl, C,-Cq alkynyl, C3-Cg cycloalkyl, C3-Cs heterocycloalkyl, NR’R* and OR?;

{0092} R? is hydrogen, trifluoromethyl, C;-Cio alkyl, Cz-Cio alkenyl, Co-Cpo
alkynyl, Cs-Cip cycloalkyl, Cs-Cio cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, phosphate or an amino acid residue,
wherein any of said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
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arylalkyl, heteroarylallcyl, heterocyclyl, and heterocyclylalkyl; 25 [0096] R6
is trifluoromethyl, C1-Cto alkyl, C3-Clo cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any
wohoessdsadgyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroaxytziisgbe4/039060
heterocyclyl and heterocyclylalkyl portions are optionally substituted with

het%%?;r?tfalﬁﬁrtehgfg&!t@tﬁ:tl'j}dﬂ%H@Qié%%ﬁ&&&?l@&tﬁdﬂdﬁwnﬁm(wpﬁbﬁmﬁspmgmﬁted
at It IS NOot supstituted on an or roar en, cya NItro
mﬂr.ﬂﬁﬁ%m@fﬁﬁr%mm%%ﬁw@ & f&?ﬂ %%F %@3 ¢ IR 3&%

subﬁﬂ?el}i RdR 1 2anC YRt (GuierBiybO GEligeh, NRAGLO Y14, tnﬂuoromethyl

\Riz CO 17, S RI 11
dlﬂ‘Ef ‘Hﬁllza ‘3‘ %%%35/@%5'33%(1 PCT %’é%]gm‘/%@&%g’o@u C(O)RM
C(MRRICINOIORR 1 2R ICORRY, aNR %aryﬁ@lhﬁikﬁ hetBoary(QR
_segterogyehzandlietesRionatkyHORIRERINRREE apkR 1 3ryl, heteroaryl,

|nde ndently are h drogen Iower aIkyI lower allcenyl, aryl and arylalkyl,
%&ﬂ%@om@#ﬁk SRR aERe ‘i?ﬁ%?}?g alkyl; 5 10098) or any

[oub?,sp of Rllorliﬁan&emé t@gﬁie# mgaﬂmmtkommdmhemmhmnh@;%am 4to
10 e B o Emasted CAaRYGl. MalRo ML SRyo6y ta
zﬁkf}ry alkeny

.carpo
&reif™3Ry76 s’a| aryf, aryI carbocycllc rings,

cmbmwbarmmmmmmmmimmmwemmé%w Bgﬁﬁﬂéﬁl\ﬁﬁﬁ ria%T
%c%re ﬂ&éﬁ@ﬁdéﬁﬁpe@gg&gd sglgrted fiuanhalogan, cyans, n'ﬂi‘ﬂuoromethyl

uoromethyl, dlfluoromethoxy, trifluoromethoxy, to avl
mﬂwer@%eéhymrﬁg@w% By AP hehlio g @“an?ﬁq%r ;ga‘ﬁQOPRu
H0%0), Mos @)k 2 -RR¥ o(GHURT] QR HASDRY 2:CroyNRURY| R0, 3R,

001,021 ki life iimiting 8
(&’cﬁn @m R](;E{r?tlon’hglhgl{ng eg nera&]QI-;ormulaH %0103] In’
arymmhaemmm&mﬁmhdﬂemuwwmwm@éscﬂdlé&ﬁ%ounds of the general

o052 Mula N R L NN Q] RdenfRP bt b eBY MR /AR, @ R2 20

{0095] R* and R® together with the atom to which they are aftached form a 4 to 10
membered carbocyclic, heteroaryl or heterocyclic ring, wherein said alkyl or any of said
carboeyclic, heteroaryl and heterocyelic rings are optionally substituted with one or more
groups independently selected from halogen, cyano, nitro, triflnoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR''SO;R', -SO,NR'RY, -C(OR",.
C(O)OR™, -OC(O)R", -NR''C(O)OR™, NR''C(O)R", -C(O)NR''R, -SR"', -S(O)R™,
.SO,R¥ NR'R2, NRUC(O)NRR", -NR'CNCN)NR’R", -OR", aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

[0096] RS is trifluoromethyl, Ci-Cio alkyl, C3-Cio cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any of said alkyl,
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl
portions are optionally substituted with one or more groups independently selected from
oxo (with the proviso that it is not substituted on an aryl or heteroaryl), halogen, cyano,
nitro, trfluoromethyl, difluoromethoxy, triftucromethoxy, azido, NRUSORY,
SO,NRURZ, -C(OR!, C(O)OR!, -OCORY, -NR"C(O)OR", -NR'C(O)R®,
-C(O)NRMR, SR, -SOORY, -SORY NRURZ, -NRUC(ONRIZRY,
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[001041 and pharmaceutically accepted salts, prodrugs and solvates
thereof, where: [001051 R', R2, Rs and each R9 are independently
hydrogen, halogen, cyano, nitro, trifluoromethyl, difluoromethyl,
witumspssay|, fluoromethoxy, difluoromethoxy, trifluoromeleaxXyS2244039060
-SRI", -ORS3, -C(O)R3, -C(O)OR3, -NR4C(O)ORS6, -OC(O)R3, 25
NRIRASORRER “RO2NRER Ayl Réeian 3arl{ Ry Rekrbar NS T (RNRISY],
%55%%\@[{\1 3R4 -NR3R4, C,-C10 alkyl, C2-C1o0 alkenyl, C2-Clo a
cIoaIkyIj C3-C10 cycloalkylalkyl, -S(O)1(CI-C6 alkyl),
[008TD)j(C R4Rz‘é.)ﬁq argil Riylindagendeptinate iosrpBanelersargiayiejewer alkenyl,

aﬂé gl ioeychplybR (foBdRleen )é!gll&&/\é@;ﬁﬁ&%/%l%l
CT/US20041039060 -NR4(C BS)ml@ryI R4R5)m heteroar
[00Rfk4(CRARSHRERYBER) I, RO(BRARE) F?@f‘é%’c%@ By 2lqR 4 Pd@iﬁgé]j‘ﬁé( are
attacteddoyel\, Mbareinadhert saitalolic, ai&efwkyalkynydemygmlalmg amplerein
aryl Ik l heterparyl, h tero ryl terocyclyl and heterocyclylalkyl
ES ?oﬁ‘y'lsl ard %oar%ig éugrﬁalltquQX{k?'hf%eong) %X n‘%ﬁore Tﬁ)%gﬂrﬁ nﬁ/
heiecbepelivd eingy we@emmmmm Wwithprowiso mamtg@hm sudependendly

e 1) e medyifiTel t .
030291 g i, e B e

azx@e@;&éeier@)séﬂglal@é ﬁgﬂmﬁahb@%ﬁﬁlylmi&@ﬁwlﬁﬂkﬂ
[ggg‘g(p)NR?,ﬁgflls-OIR%g,fglﬁRﬁ C(O)NR3R4, 'NRSC(NCN)NR3R4, -OR3,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
[0 rocycl)ﬂéﬁ ? ndWherein 10 said aryl, heteroaryl, arylalkyl,
[001Hroarylglisd, hete2ocyclyl or heterocyclylalkyl rings may be further
tltutedF\{QE' p rQH
Oifﬁa%no nitro, azm%1 %ﬁ%%gt"'"“éi It%%r%ﬁggh{/%f?uorom%t%%gﬁ hnds of
thlam@gnéawa&we@@l@w%ﬁr C3-C6 cycloalkyl, C3-C6
jodeEyrocycloabndiidRaiRddnent) B, il AGHIalEtds RYs@g8ihds of the general
trifluoromethyl, CI-Clo alkyl, C2-C,0 alkenyl, C2-CI0 15 allcynyl, C3-C,0
OE%LﬁB&?&m |, C3-C10 cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, Bz? heterocyclylallyl, wherein any of said alkyl,
alkenyl, alkynyl, cycloalkyl,, l, Ialkyl heteroaryl heteroarylalkyl

one or more groups in
that it is not substituted on a
trifluoromethyl, difluoromegfiyl, Ny

trifluoromethoxy, azido, -NR11$D2R14rRE02NR"Rt2, -C(O)R",
C(O)ORI", -OC(O)R | _NR"IC(O)ORH, -NRIIC(O)R12 -C(O)NR"RIZ2,
-SR11 S(O)R14 -S02R14 -NR"R12, -NR1IC(O)NR 12R13

oo ol RSy st Sl AR DS AP e
[00488rocyclF, éhque@@tﬂ@@yblﬂaﬁzyunéﬁwmtbﬁﬁgakgmhmmo nitro,
mﬂ{c}ﬂéﬁﬁéﬁm, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -SRY, -OR?, -C(O)R?, -C(O)OR?, -NR*C(O)ORS, -OC(O)R?, -
NR'SO.RS, -SO,NRRY, NR'COOR’, -CONR’RY, -NR’C(OWNRRY

NR’CINCN)NR’R®, -NR®R*, Ci-Cyo alkyl, C2-Cio alkenyl, Cp-Cyo alkynyl, C3-Cyo
cycloalkyl, Cs-Cjo cycloalkylalkyl, -S(O)}(Ci-Cs aikyl), -S(O}(CR'R’)-aryl, aryl,
arylatkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CRR®)aryl
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heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further
substituted with one or more groups selected from halogen, hydroxyl,
cyano, nitro, azido, fluoromethyl, difluoromethyl, trifluoromethyl, CI-C4
waleibsfedifert alkenyl, C2-C4 alkynyl, C3-C6 cycloalkyl, C32CiBuUs2004/039060
heterocycloalkyl, NR3R4 and ORS; 30 [00107] R3 is hydrogen,

Nﬁih@;{q{mﬁn@{ﬁpl-cm alsytrCR G askam, C2-C,QnatyotRO 3-keldoaryl,
cycloalkyl, C3-Clo cycloalkylalkyl, aryl, arrlalkyl heteroaryl, £ said alkyl
Q(é&%éaﬂﬁﬁwm eyt BB deestang ,th‘é’ Bithte Y aft affing™
e kel ol 2 Al oA e
aid a enyl..alkynyl, cycloalky], eteroaryl,
RSBGPS ey PO bR Mol RO more spues
indefesdantiy ssltted feonroxo (wighdbe Brovdepbagi A DS sy eben argwyl or
heﬁé\fggryif RERYSO Ak, I?ll%,t ﬁﬂ%h%ag)ﬁ’n Mf&ﬁﬁ%@%ﬁﬂﬂﬂ&omethoxy,
halogen,,cyang, nitro, trifluoromethy, uorgme iri Q :
RO R RO RO RO S, T, Ry T R -
NM@RQ)ZQ‘JR@NN’R_ gl@xﬁmmm mﬂlR‘C X 1 2NFSRONCOUDIRRA, -OBSR 1,
NR1'R12 - N NB!' = 1 , :
hHRRT S S T T Ao OraSia o A MerSEd ks, 3 wherein
sa{@aiﬂB]h@tefoarahmmmem@rwmaﬂhﬁlat@ﬁPmyﬁlﬁlmth@tpraﬁé%xfél&mbangs
mlvlgfﬁé Fift e %Qb}&%mﬁﬁ{%ﬁ&_@fbﬁ&’&'}g?o&}i‘st%%fé’& GRS IRIREHE GGy,
herein any of said carbocyclic, heteroaryl or heterocyclic rings %Eéei]e
CYaRtioRIRy %itﬂ@&%ﬁﬁﬂn%?ﬁ%@%%ﬁ%@ﬁé%ﬁe&' i 2 Ca
a]le%S}l, @wawﬁmga@wmﬁéﬂgggejm&eﬂw?mam( 4,R and OR%;
triflupromethpxy, .azjdo, - - '
OO Bt R B R T T GRS, Nt 7 Ci
alleiRY, -SYAR14ydbal8M2 RBAC:NRytRalkylalil CeojNRa2Rkgl,  heteroaryl,
R ; AndRlk Bgk e,
heﬁé?gfg}g@%f%}] &hggr%io%?%fﬁ%[i %%E 9og%égend %@ inde e%ﬂoilae?r% are&'
allgpeiogevelerldl Cardicyirdplion fepeensid b@@%&ﬂ@%nﬁ?ﬁf@%ﬁ% taed
hedhishelbRicar e ptiashie chferopBchiayl Osumeihareditarbasy dic, heiereasubs
. or heterqcyclic ring, wherein said alkyl or any .aof said, 2Q carhocyclic
iGN EY SRRt Qo e e i SRt or
herarate ;0 Updoigae peymtentlyitee drihinometinibg diflwyamotinikro flucromethyl,
Jrifluoromethyl,, difluor Xy, Jrfluororee 4 azj RES02F 1
mﬂ%ﬂfﬁﬁ{yﬂﬁg %?&ﬁ%ﬁoﬁéf %% C(O %R?i)zl)ﬁ"l\l R%%ﬁ%)gi%ﬁ%ml X
C(ONORL C(OSHMR G (OWIFEERIOR SRNR F@ﬁms DRIR N IRIEOR
S o A Haromych Sac haerocye it (0T B
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyc ; is
R ryn GEoR ORI b FERSTA AR BetoAes T
heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further substituted with
one or more groups selected from balogen, hydroxyl, cyano, nitro, azido, fluoromethyl,
difluoromethyl, trifiuoromethyl, C;-Cs alkyl, C;-C; alkenyl, Cp-C4 alkynyl, Cs5-Cq
cycloalkyl, C3-Cs heterocycloalkyl, NRR* and OR? ;
[00107] R? is hydrogen, trifluoromethyl, Ci-Cyp alkyl, C»-Cio alkenyl, Cp-Cio
alkynyl, C3-Cio cycloalkyl, C3-Cig cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heferocyclylalkyl, phosphate or an amino acid residue,
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heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any
of said alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with
woBRfosrsue groups independently selected from 30 oxo (rattrdbmgare9iso
that it is not substituted on an aryI or heteroaryl) halogen cyano, nitro,

trifluorome y ifl it 0 .arWWVHS DéiRidaryl,
WhEES ﬁnfllgg a%% L)g& c%‘i R11, NRllC(O)OFﬁ14
hewu@ml@@m%ow@mmﬁm RITI50 453 Gefiepally. substituted

witle (R NRAAR 2o s ihdepdaliehiR 1 bleSEP Rt oxbl Rt Zhe prowso that it is not
-NR"C(O)NR12Ri3, - NR1,C(NC R13 ORII a

subsiaiRg) | ?fétear‘bamahkﬂ HSTER "’éyﬂx/ o) Pr’eteyocycly>ﬂ alkyl; T%%%&gfﬂ th}ﬁ

dlﬁhbi’om&thaib,a ||nﬁlﬂm&mﬂmﬂmby3areatlﬂdrogﬁﬂ oo alkﬁthUér R ﬁen‘;@(@R

R1 lzky 1 enypHr
%Y/# alkyl; e{gf@g’] or an)?%\%?o]’ F\’"A}\]FI{ﬁl I?{?or lI% gﬁ:]gr)évrﬁh ¥#§O§R
QLB LN B sthb@?\aﬁé((}mgc@ed f@ﬁ’n Q@@‘ﬂﬁnéﬁ‘nbe é?d cambasRoay.
mﬁgﬁgpﬁ@(&% Cu&léfoemymdaa@fer@éwgrmd alkyl alkenyl aryl,

ar Ialf<y| carbo I:i’c??:rngs heter | rin sor er r are
[OQ R nally s‘ffﬂ%gtlfﬂf]e%‘i\fiﬁﬁ? Bﬂe"%&'&% OQ% %eib Raenty ig%fgc fi g4t
10fr<ﬁ§6rhl&lfe@eroaﬂmagaclrulrmetenﬂaqﬂormethydelddy&bcom@hcxyerem any of said
ifluoromet 10x Zi , v, eo or
a.ﬁ,: 0cye OC;]}? azido. Ayl c} g @&%%élﬁﬁ’ 3l HBLGFAREARANYne or more

eterocy inis0,1,234or5;and

g@@@ilé}lﬁ@@d&n&f 2. ﬁ%ﬁ@llﬁ?ﬁlglhé‘é’@landcg%}%wfﬂgﬂzlmﬁmﬁ’mmethyl
XSRS ,COREUNIROTSOIR hvesipRHEY the(O)R ',
c@?ééﬁégﬁéﬁﬁ% mﬁgi SN S i R S
-SONCY, BERVRY mmmzw {Nnilmmwn&m?ac@& baﬂquaquw@wl
aﬁcy’l Hggtg{gﬂ'ﬂg]ﬂ?l Sge 6%5%}5{0 t‘a’flggé‘jafclylalkyl,

[00109] R* and R? mdependently are hydrogen or C;-Cs alkyl, or

[00110] R* and R’ together with the atom to which they are attached form a 4 to 10
membered carbocyclic, heteroaryl or heterocyclic ring, wherein said alkyl or any of said
carbocyclic, heteroaryl and heterocyclic rings are optionally substituted with one or more
groups independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, triffuoromethoxy, azido, -NR'SORY, -SO.NR'RY?, -C(OR",
C(O)OR', -OC(O)R'!, -NR''C(0)OR"™, -NR''C(O)R", -C(O)NR''R™, SR, -S(O)R™,
SORY, NRUR'2, NRUC(O)NRRY, -NR"'C(NCN)NR”R®, -OR", aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

[00111] RS is trifluoromethyl, Ci-Cro alkyl, Cs-Cio cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any of said alkyl,
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl
portions are optionally substituted with one or more groups independently selected from
oxo (with the proviso that it is not substituted on an aryl or heteroaryl), halogen, cyano,
nitro, (rifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR'"'S0ORY,
SONR'R?, -C(OR', C(O)OR', -OC(O)R", -NR"C(O)OR", -NR'C(O)RY,
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[00120] R1, R2, BY and R9 are independently hydrogen, halogen, cyano,
nitro, 25 trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -SR", -ORS3, -C(O)R3,
w1030 M1-NR4AC(O)OR6, -OC(O)R3, - NRASO2R6, -SORIRBRM4/039060
-NR4C(O)R3, -C(O)NR3R4, -NRSC(O)NR3R4, - 21 WO 2005/051301
WSI%OM@Q%O MEW(NCN()J}!{R?;R4 NRRBR4A, QIREOIRRIRY,

rﬂ I1(Da YI C3-C10 [, C3- -
N%gilif?@ﬁ% ok e o R Atk ey
azﬂéiﬂmxdbﬂdieﬂoarylalkyl heterocyclyl, heterocyclylalkyl -O(CR4R5)m
ﬁﬂb NR4@R®Qﬁﬁ iﬂyl Js l)y Q@ﬁ%%% QN%( R]bwer alkenyl,
e

teroar b(CR4R5)nrhe rocyclyl or CR4R5),,, heterocyclyl,
W%Wéﬂ?bﬁ%@ld alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,

[obetsroaryl, Hé‘tﬁweﬂaikyl, loeiaraeysly] agladieienatiylylalkyl portions are

optignally substituted Imomagroups indepen ently selected
[Oﬂf}'ﬁoxo (WRATHESr iﬂfﬁ ﬁ?at isTo q tBtlu"Ee qgr@l and[ar ror SRR Ry arc

atthelteddiary) a Hatode rlnﬂxlhﬂmd mﬂrbomﬂm ﬂmﬁemhm Qhﬂmtﬂmm@ﬁmyg, wherein

ifluorgme C
yéﬁé%%ﬂsé[j%i( %Q?p ( ge NRA (O)R3 c%% RamEs o
hetpipearlis, mge{@mw snipeBatadCHisu e @F@@rarﬁrowété%mdenﬂy
seRbydal @d@@éﬁfg@%ﬁih&l di@&em%wm%ﬂﬁlhﬂiﬁ{ﬁﬁdiﬁhdﬂkw RNt Ry,

A A P AT e S

{Ogtnﬂps selectisd flomhalogémﬂdydroxyl, 15 cyano, nltro, azido,
{OWé)meth L q_l)ngp c’Emethyl trifluoromethyl, C1-C4 alkyl, C2-C4 alkenyl,

4 alk nyI 3-Cb6 cycloalkyl, C3-C6 heterocycloalkyl, NR3R4 and
QKT 100Figitench REisohyhAsycrimisaserrgples -of| dhakgynthsis of

AlEGMNMs 68 Dvalitsn hving thd éﬁ)é%@@ﬂﬁﬁhl@&ﬁ 0 Cycloalkylalkyl aryl
ﬁ/lalkyl heteroaryl heteroarylalkyl, heterocy or heteroc

ein ansP AP SSAIREh S BUIRIRY IS Fotamwm Kﬁ{ ﬁeﬂefal
Fohﬁtﬂii(l&'ryl heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are
optionally substituted with one or more groups independently selected
from oxo (with the proviso tha it is not substituted on an aryl or
heteroaryl), halogen, cyano, ?‘i}ro ifluoromethyl, difluoromethyl,
fluoromethyl, dlfluoromgthﬁp(y, orometh y, azido, -NR11SO2R14,

-SO2NR11R'2, -C(O)RR'85 C(O ORﬁo , -NR11C(O)ORI4,
-NRi1C(O)R12, -C(ONRIERIY, -S 11%2% '4 SO2R14 NR'R12
-NR11C(O)NR12Ri3 -NRLLEKNC QRI1, C1- C10 alkyl, C2-
Clo alkenyl, C2-Clo allcynyi, C3HC10 YR alkyl, aryI heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl arld heterocyclylalkyl and wherein said aryl,

heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylallyl rings
may be further substituted with v

[00119] and pharmaceutically accepted salts, prodrugs and solvates thereof, where:
[00120] RY, R% R® and R® are independently hydrogen, halogen, cyano, nitro,
triflnoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
triflnoromethoxy, azido, -SR", -OR?, -C(O)R?, -C(O)OR?, -NR*C(O)OR’, -OC(O)R?, -
NRSO,RS, -SONR'RY, -NR'C(OR®, -COONR’RY, -NR’CONR’RY, -
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30 one or more groups selected from halogen, hydroxyl, cyano, nitro,
azido, fluoromethyl, difluoromethyl, trifluoromethyl, C1-C4 alkyl, C2-C4
alkenyl, C2-C4 alkynyl, C3-C6 cycloalkyl, C3-C6 heterocycloalkyl, NR3R4
wanghéae3022 WO 2005/051301 PCT/US2004/039060 [00fCRUszaeiniRid
|s independently hydrogen, cyano, nitro, trifluoromethyl, difluoromethoxy,

FERORRITRKY, AERY, QIIQ)B?*aH@LOl@@ﬁ 2BRERNRCRE;0 ﬂk@ﬂRﬁR@m

oy I Coalk nﬁﬁ I(‘(’%ﬁ@%%%’ a|k Oﬁfoif' %&’) %@? ryI ;‘iww arsl

aﬂsxhﬂkyhahyleﬁdmnehewmmkﬁeﬂmwwm R iyl
)( kenyl a"%f@’k loﬁé’c&% ¥l arylalkmqgw,l-’heteroaryl
roar

terocyclylalkyl portions are optlonall

, heterocycl
Q@?s atehpm@wmlié cﬂrmbﬁ?e @?&Hg%mhﬂé@é%ﬂmfﬁf%‘?&bréﬂyfrafn%%

allAi, tm}Bg@VL%waﬁM IS OLSIIEYIUES OB AN R Fy e Jastekbeyclyl and
halogen, cyano, nitro, trifluoromet I dlf% ghe tho trlfluorometho DS
hejfogy AR ASEIRS, 2K ORI OKE, BRI

md&ﬁﬁ@ﬁﬂy@a&;ted\ﬂ%m@» I@&th(ﬂ(@})mwmat IR summm or

L 0 sy b

said aryl
azgdglaRYR ﬁ@tz&@a@%i@ ete yl ofHeRoe @ﬁrﬂn@@ é
reubstitieR*WHNQRERS! IRRECHHINRIRSe legred (aNaéRENOR?, aryl

DL T L .

saﬁyd@alwﬁfrmdaﬂmk@fymmmmm Fhétalmyﬂﬂaqr 9428} dRBalkyl rings
t C

iy Bl BRI Wi 18 A, il M. % Gl Bl o,

Elo CyCloa cycloalky ryl, aryla
cylante iyl aigh, Héuemy&yh mémmikmﬂpmgpﬂ%xb Sriker o C2-Ca
abifl esieyausnRseian.aliat lutabaaRieni e soaiy, aryl
arylalkyl, heteroa;yl heteroar fkyl heterocyc dh G[ § y #; é?ﬁ
[0B#tbns aréaﬁbﬂ?brfélwg'i%% W@H& iff%/‘ﬁl’éiﬁ' psié @ﬁ tE/m
alBplosted from ayelbalithfhecpOyiseitiptikisaliol, subdfitutsdatiyan kagtemryl,

st R AL R 8 o,

a0 Riklqalid (Gl atsﬂatkyi;(chy@mmlrMﬁt@q@mﬂwl,c(@mqusdlzand
het%g:]}él ]%%N Shic &O%@]-%RENBME%' SRR WL 283 0r  more groups

12R13, -OR 11, aryl, heteroaryl,  arylallcyl,

Wamt%@@c%w(waﬁhm&mé&ﬂwm ’1‘60?&‘?&']“8%5& STafy A o
helSRRIB! VWAL HRR, afé}%htﬁ winie) thefhrierastaghedifsromiiol, 1(ﬂuoromethyl

T ohe, MO o SRy A e op ol Gt TaR
C@DRMe-0CmRE!, NR'C(O)OR™, -NR''C(O)R", -C(OYNR 1R1 -SRY, S(O)R”‘
-SOR¥, NRUR', .NR!C(O)NR’R", -NRMCNCN)NR'’R", -OR", C|-Cyp alkyl, Cz-
Cy0 alkenyl, Ca-Cyp alkynyl, C3-Cig cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further substituted with

one or more groups selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl,
diffuoromethyl, trifluoromethyl, C;-C; alkyl, C;-C; alkenyl, C;-Csq alkynyl, C3-Cs
cycloalkyl, Cs3-Cs heterocycloalkyl, NR*R? and OR?;
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groups independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, tifluoromethoxy, azido, -NR11SO2R14, -SO2NR'1R'2,
-C(O)R", 23 WO 2005/051301 PCT/US2004/039060 C(O)OR",
wOER3NINR"C(O)OR14, NRt1C(O)R12, -C(O)NR"R'2PCIRI52004/039060
-S(O)R14, SO2R14 NR11R12 NR11C(O)NR12R13
[ONEZT (NCNJNR RR 1B, a@:ieﬁendamaly hieydrogaryl, compialkyiiteetdridhoriatiofyl,

mﬁﬁé%%fﬁ%an%&% J%Ikyla;%%l%] Rmd R%@@Rendeg I@f@lﬁ

£1-Cb alkyl, or 5100126] R4 and Stoge r with the
-Qfﬂm th@y‘gte @Hf&kr@u%rﬁl@m&z@%éﬁﬁwﬂe&@&ma@n@kﬂ CB Cro

carboc ic, rhtggng@mw ﬂﬁg@,“:ﬁ(%](ltfﬁ are, g;ﬁgﬁ Qﬁ.ﬁa}%ﬂ h?’([aeroarﬂ
h?kﬁfﬂagﬂyeﬁgﬂ A A SR T R T e
alla}hﬂgl tr@mmthmldufmmetﬁmmm ommmmlaﬁmzmtemwmzm

1 ( e R eN G S
e TR, oo ey MR il Conc B R B
mdwmf@memplm@m@lmﬂ@(mmmmzwat ipymet sbatited e 2oyl or
hebyiall aslaﬂﬁylnh?&eﬁﬁﬁﬁshﬁh@ﬂﬁwhmﬂﬁ@wﬁbﬁﬁlk I ﬁ@ﬁ&«%h‘@ﬁdﬁy

tnfluoron;;eth ChII -C10 alkyl, C&‘iﬁ%ﬁﬁ%t mﬁs\g@ﬁk@lki//@hé@ ﬁéyl,'

Nﬁsmwokfal@{msafyla*mﬂllhemm@mwoavﬁm@ﬂm@fﬂwmmaﬁohryl
etero tions |

heé r%ou sflrﬁéépegidené?/r%% ect%é) %gqr%r%é &’l’éw%%:r%%%? %%%lﬁguﬁg%hmm
saisl loryh heigrarren amjhlsyhdieteseasylalisiobrierosyelyb . ornmtprocyclylalkyl Tings

mi ORIy tMeEOMBI MY ot bR QB8R Qe dRer NI lopia 2 Ryldtoxyl,
O2NR1R12 CO)Ru C(QO)OR", oc§o 11 - NRIC%E%?RM

YRR THEOFRIS Soreresii Riflsor SrfemetdoRks alkyl, GGy

alkBH?]]’lj%j’;lg | IE(PPFM&I:&IIKGJ@ 9’51 a—DiBPIk
oary ya eteroaryla efer c e roc

["Féeﬁ 8] R gr?gfg’l pern en aré Wé? %*?@W%rcm

aﬂamﬂhleaa@tb amdcétwlh?kyl %GIQSQEQQQQ}’HMJS P@Wer mmehetemafﬂ

he?é a]ﬁ{(yl ARG-6¢ @yfylhé%gc]%giﬂlﬂay f)‘ﬂ&ﬁ{é& &1an %}Iﬁlﬂr 53&1 residue,

together with the atom to which'they are attached forma4to 1

WhesHb eSOt B8 cond; wé%whrﬁﬂammhtewawawﬂﬁylwﬁ@ﬂéiﬁylar{v@rml
hefishity B keRYbcREW %ﬁadaﬂeyéxsayb@mﬁyc PEgivnk eiey GPBORINgSsAbstituted

wi etero cI|c rngs are %ll}lq %%&It gyivrggo?wéﬁrfpr%%%%gq 'ﬂﬁ% it is ot
subhﬁunedmemhm:y mﬁbommmtma]ylhzlhﬁ,ogeyl mmmaryitrarylai@doromethyl,
afgiereanialy helsranaland Asierogiadalion  so.Nr'R™2, -C(O)RY,
C(0)OR!, -OC(O)R!, -NR'C(0)ORY, NR!'C(O)RY?, -C(ONR'R", -8R, -S(O)RY,
-SO,RY, -NR!RY, NR"'C(O)NRMRE, -NRICINCN)NR'*RY, -OR", aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl,

[00124] or R? and R together with the atom to which they are attached form a 4 to

10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said
carbocyclic, heteroaryl or heterocyclic rings are optionally substituted with one or more
groups independently selected from halogen, cyano, mnitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR"SO,R™, -SO,NR!RP, -C(ORY,
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[00131] mis O, 1, 2,3,40r5; and 24 WO 2005/051301 PCTIUS2004/039060
[00132] jis O, 1 or 2. [00133] Figure 5 shows non-limiting examples of the
synthesis of compounds of this invention having the general Formula IV.
woGdddAkizoanother embodiment, this invention relates to ceapUsI0E03$060
the general 5 Formula V: HRI N ICI~/ R9 N~R7 C),R8 O R2 V [00135]

@)Rhat italiyrabeapier st Bodirds ap@pavEes, tlsm’ém‘S(O)R14

e X| 1 @n 0
Siﬂ%}%ﬁa n h Sﬁ@&ﬁ”ﬁg o5 O%égag&(‘)aﬂ%ﬁi}%z?ﬁo’romﬁeth ]het%
ﬂmrdmefbgdyIEUQﬂpmmﬂoyyctbdomdﬁmthtmyPUmuﬁﬂomethoxy,
romet R4C(O)OR6,
[Oﬂé@oms W@@qﬁﬁ%’%ﬁg&ﬁ% lﬁz%g% R4C(égl%%%(g})lN RS(R4)
[00KF65.C(O) R 2R RS NIENHRRBRA W@Y@i@@ﬁ@h&& e 44850
meEE GhibererRlfemtbded &mt&%@éq@aufgl v@&@ﬁ@awemﬂsykawf said
-S(0)1(CI-C6 alk I) S(O)l(CR4I§?g L, ar Ik%%hgter%arr\{e of moTe
caRAeYRlie IS IR R, ?@Fb]&?&f??yﬁg 5‘% é%ﬁ N7
grdﬁlﬁé((ﬁﬂéiﬁﬁdem@ryl seﬂb(féRl 4 Rtoym hétdogemy |, d}dﬂd(cml )hn‘trﬁhwmm%'
RARS ocye R4 #0C rein 1
sa<|g @ggfk %T r\§< %ﬁ%ggd\c‘%% ! a[ l, ﬁge%%n% i @wﬁi
Cd@@%arﬁ&@ﬂ%et@*&ﬁﬂ@@ﬁd Qé‘lﬁet@g/@é?c éﬂﬁ&tﬁns -8k » S(OR™,
_sPponally sbstinied RGNS MoKt OIREBNRESIENdRTY SpleRiRgbaryl,

from oxo (with the proviso that it is not substityted on an aryl or

arfalerbasipronatiader heemey vt soa RS Auoromethoxy,
[obifaprome by, nigtideombRAS O2RG, aBSI2NRERA cyCLATB, a@lpa@mﬂwl

B e P LN e R YA A
cyhkmwamﬂwwhwrmnmmmmymwowmaﬁm@x@ﬂﬁw

po'il%ﬁé%éy&pﬁsﬁtﬁiwu&%{%ﬁ' Iy fstRreGHe CmRsieRasEy el otk At
may be further substituted with one or more groups se ectei from
§Fn cyano,

ox{BiBAbnDEREiRg thek A donet SRR TR BRORA
nitHfluakaasivb el C Adatiiskofaditedy A |k@iﬂﬂoﬁﬁﬁﬂ>@ky nadid,s-CER'SO,RY,
21\1ﬁ§’1|113’4, SR PR SR 2R 0)0R™, NRI'C(O)RY,
«C(O)NR“R”, SR, -S(ORY, -SORY, -NRURZ NR'C(O)NR'ZRY,
NR”C(NCN)NRIZRB, -OR", aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl;
{00128} RY, R and R" independently are hydrogen, lower alkyl, lower alkenyl,
aryl and arylalkyl, and
[00129]) R™ is lower alkyl, lower alkenyl, aryl and arylatkyl;
[00130] or any two of R'!, R'%, R" or R™ together with the atom to which they are
attached form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein
any of said alkyl, alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or
heterocyclic rings are optionally substituted with one or more groups independently
gelected from halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
[00131] mis0,1,2,3,4o0r3; and
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30 [00138] R7 is hydrogen, trifluoromethyl, CI-CIO alkyl, C2-C,0 alkenyl,
C2-CIO 25 WO 2005/051301 PCTIUS20041039060 alkynyl, C3-CIO
cycloalkyl, C3-C,0 cycloalkylalkyl, aryl, arylalkyl, heteroaryl,

whetesgesidalkyl, heterocyclyl, or heterocyclylalkyl, wherein poy/us2ee4®39060
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,

[Obpggjoarqullg/b hejerocyclyl and heterocyclylalkyl portions are optionally
substituted with ope or more graups 5 indepengdentl ecte fg S8Ris of
[0fLAH the proeids #15?%”‘% el @ﬁﬁﬂgﬁu%%nﬁgan{jaﬁrl Ién%gﬁlgr(%rﬁ 50

thidlegethyrchariog thergertelBoomdsy, difluoromethyl, fluoromethyl,

[Ogé rometﬁé é&lgﬁﬁ%}ﬁ@ﬁfﬂ{n@ﬂ%&ﬁé&t@@%‘ %ﬁgéﬁ&@%ﬂﬂﬂ
- )Rll R", -OC(O)R", -NR11C(O)OR14 -NR"C(O)R'2,

Forgp)KIR"1R12 -SR"™, -S(O)R14, -SO2R14, -NR"R12 NR"C(O)NR12R'3
_NRllCrlCTNR12R13 -OR", C:lﬁ-C,'l(O alkgt C2 10 C10 alkenyl, C2-C10

allcynyl, C3-C,0 cycloalkyl, ar , arylalkyl, heteroarylallcyl,
heterocyclyl, and heterocycl 4 %a gin said aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heter | or heterocyclylalkyl rings may be
further substituted with one or more groups selected from halogen,
hydroxyl, cyano, nitro, azido, fluoromgethyl, difluoromethyl, trifluoromethyl,

[06136¢ a|ky|arﬁ%1ﬁﬁrﬂmlﬁyhlﬁﬂcﬁb@mﬂ<ﬂuyl PRREGE dfd sylskoeskiitr©8-@here:
0 Prféggocycl lIc 4 and OR3; [001391 R3 is hydrogen,

! rome P"c alkyl, C2-C10 alkenyl, C2-CIO alkenyl, C3-C10
[06y3Tdalky!, Eé-Kzﬁd?cyBlgoalﬂﬁia?kW mempmamwgen, cyano, nitro,

RS URSRER, Seo htty asir
B At L At ol Sl o e el el éﬂ?@iyr-
NREOORS are SniaRats, Submﬁ@c)m;th ox(q@rbm&é groupRicERPRIBENL]Y -

S A

cyidalaphmeHEsy, @zlwcmmwmﬁﬂl%zm,Rt§(%(®ﬁii:;raryl aryl,

e e
-NR{EER N@NﬂNRlZRlB’Qﬁ@R r)}rl DoERR B Ry |, arylaﬂ@ﬁ( ﬁ%%&r;hﬁﬁ%ﬂaryl
d& i@@)ﬁ%{eﬁﬁﬁcﬂﬁt%ocm@%@mﬁm&b@&c%ﬁﬁ vanekéﬂﬂ tegetifesadthliyl,

e atom to WhICh are att a4 t
alkenrorly ?‘@%@V h%l é’ awh elerrwoa [nfl%y Hgterocyelyl and
hevadawuikyh epemanyl (armertp'rmnyﬂi{c sutgstateiomﬂnawesmstmmd grenps
indeheetd" Fe’fct%{%] % &% mﬁ%%‘fi&‘%iﬁ? {'RMJUBIEREY B G B P or

tiorone orome uoromethoxy, azido, -NR"S02R14

het@@)QNR mmerc(:ggpp' r@{@)@ﬂuor@@{@)lpg diflperprms @}@R‘g‘gluoromeﬂmxy,
IR NERBIRE . OINRRR 20(GRY, _H@)R¥, -OCO)R’, -NR*C(O)ORS, -
NR'C(O)R®, -C(O)NR’R’, -NR’R?, NR’C(O)NR’R’, NR’CINCN)NR’R’, -OR’, ary],
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl, and wherein
said aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylalky! rings
may be further substituted with one or more groups selected from halogen, hydroxyl,
cyano, nitro, azido, fluoromethyi, difluoromethyl, trifluoromethyl, C;-C; alkyl, C2-Ca
alkenyl, C5-C; alkynyl, C3-Cs cycloalkyl, Ca-Cs heterocycloalkyl, NR’R* and OR?;
[00138] R’ is hydrogen, triflucromethyl, C;-Cio alkyl, C>-Cio alkenyl, C;-Cio
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26 WO 2005/051301 PCT/US2004/039060 -SO2R14_NR"R'2
_NR"C(O)NR12R13 _NR11C(NCN)NR12R13, -OR11, aryl, heteroary1l,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl; [00141] R4
wondoRsisalependently are hydrogen or C1-C6 alkyl, or [00&A2{ Ra¢nRE
together with the atom to which they are attached forma 4 to 10 5

alkAST) bergd:ﬁarbggggm recr,%rgﬁryhgmbﬂmﬁmjuc mlg whestiiyl Saktelyyl
carnogyclic teroa erocyc IC Il ti

GRS Tt S R AL A CE 03 e el

aliiyaldgecycdyai, nénd, tmemmemromomm@kmmmmyand

Q O D.BO oups
T

mdmmmlmﬂceeé#@ﬂl@m@ﬂﬂhmmm@mmmsz subssfuted agap aryl or
helFSSFAR ryhala@éhalkzyahste&ﬁabyla&mdohﬁﬁemﬂycl&iﬂmma@pcmmmmﬁ

00143] R6 is trlt oromethyl, C,-Cl aI cy byl
SR Rro BT y HGT: 1R CSCER o r%@éra‘lﬁ?c ValGIOR "
c<m¢méﬁn mcmﬁ%éudbaﬂ%m(&)md%m‘éwmb ROMBREREr SR“ S(OR™,

_shgieroanialieyl, Rﬁéﬁ hgpd RefereeneliPAB p@fﬂvn%:%‘t%o alkyl, Cp-
o%)tlona [Ty substltute one or more groups |nd endent selecteg
Crirdksngh & iath alkanst o(}ps& loalkrbesiyatisnsy j tercarylalkyl,

hefEIEFOSTY Nl QBB GYR MUy DIt iueram afimil, a&nﬂyoaem@muymylamyl
hetrlfluoromethoxy anfﬁ O%;%@%?gééﬂ %%%Ifgg d%‘f:z% }{‘jﬁ)ﬁ%ﬁﬁ&ﬁ 0

one?dR tioreSHOY: ﬁlﬁleﬁmm EhIREDRIRIrekiR ' (PN i thS szdp, d0roromethyl,

R11C(N ry t {kykhete Ik
di uotrg%%y E/I an eter cyc ylg'?f(y u{%%ﬁ?% aﬁ&(ﬁ ang I’Il?e]jESEﬁl%!;édﬁll y;|3 Co

cyshadpdrideRtjarorydeatich NB\/&’er@&QRf@wer alkenyl aryl and arylalkyl,
ocﬁ@g]RM 'Sﬁ@Vi/@rhmgé@vv@muﬁ%méh@ryk@}r@l@rmmyufm%@mnmmo
11 R12, R'3 or R14 to ether with th atﬁf,‘éltow ich th%i % L
alkyf¥lenda-form Y8198 S@reay&‘}ﬁ‘ﬂ% ' h&létoa tePSISRAe™
WI&e&ﬁ&cﬁl&ﬁl&ﬁH@byﬁlkﬁﬂWl apybsphatel o aarlann:gm:l isctihgesidue,
heteroaryl rj clcr re |
wheren, grgup%:lgnégpew a('% n¥éleéli%g%yif r??‘% %ﬂfi yano, n|t WE@&%&%&
hetanﬂalo'i@‘lklélﬁwmmwndnaeﬂnbﬁtprqmﬂlﬂainmnsamooﬁmaﬂﬁtévbﬁ?Wed

wiﬁ%@lﬂlnﬂﬂ x#etlﬁ&ﬁ{ {e@@fmea% »web[ 331 4Gk Wbt
eteroaryl, terocyc] C(O)ORS3, -C(O)NR3 4 -C(O)NR4ORS3, -

subslieyria O 3 21 (&5YA RS BERESanyl0 friteseRs o DAl ClBjrereredyh
difRldnettkS) (atluofofitoeteraaiy), -GR)$emtey SR FRZ0RZOIR Y,

c AN BY SRR (0)0R™, NRUC(O)R™, -C(O)NRI'R?, SR, -S(O)RY,
SO,RY™, -NR''R?, NR"C(O)NR?RY, -NR!'C(NCN)NR?R", -OR"Y, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl,

[00140] or R® and R* together with the atom to which they are attached form a 4 to

10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said
carbocyclic, heteroaryl or heterocyclic rings are optionally substituted with one or more
groups independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, ttifluoromethoxy, azido, -NR''SO;R™, -SONR'R", -C(O)RY,
C(O)ORY, -OC(O)R", -NR'C(C)OR", -NR"'C(O)R"?, -C(O)NR"'R", -SR"", -S(O)R"™,
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WO 2005/051301 PCT/US2004/039060 heteroaryl, heterocyclyl,
-C(O)ORS, -C(O)NR3R4, -C(O)NR4ORS3, -C(O)R40R3,
-C(O)NR4SO2R3, -C(0O)(C3-Clo cycloalkyl), -C(O)(C1-Clo alkyl),
we@gty, - C(O)(heteroaryl), -C(O)(heterocyclyl) and CRBUBR2@&1&39060
optionally substituted with one or more groups independently selected

-sm|9m4hak1§én‘29ymé‘ 'mpud%idég maﬁncmﬁﬁuﬁifﬁmd;alm (Bé&eEHfﬁryl,
etero alkyl, wherein any o

aralégyrg Cﬁ?ﬁgcg%#ém% Ié%azh‘gTB 2 ! %l%y%yclﬁalkyl and Y

[OQHé}ocyclcﬁilwﬂdieﬂdpmdaﬂﬂmb%ﬂIMWﬂﬂCt@aWeogroups

[oidependenih, e 'RE‘éGQe{ﬁ%Mﬁ:ﬁBA&‘D% WARBHOP I REAViIORMhAL 10 10
when X is CH, W cannot be Fgar yl or C(O)heteroaryl, 0148] further
megpBsTad GAReelienbsisorH 0&\31 ORISR ISR %ﬂl‘i‘xﬁil‘é’éﬂﬁé?l’tfg fpid

catbedy At MdefdakPaddheichcddlit {004 2R jptdhallyosuBstidRdd Hithig ltﬁ %55 more
15-34 show n |m|t|n% (%xdamgles of t nthesis of ca o%_l%s {151 1

ETORRS inVentio on(ir)w v?’ng %ﬁecgeneraﬁormu(fg%’ [Cﬁﬁg The terms 8T

i Sablopin ik, amlﬂuowmeéuw axzidoed hﬂiéﬁﬂﬁés toSQAR Bthd meaR“

@fgnc n Qg %ﬁﬁhyqﬁg@qﬁ rad @Mluﬁmng{u t%
ggrl?pn atqms, Wher in the glkyl radlcg be optiopall §pbstltuted
RS I G TS o e

a@&ﬁ%ﬂ%@b@?}mﬂdﬁt&éﬁﬁm %F%@thfﬂﬂﬁifb&@ﬂ{mﬁthw ethyl, ln propyl, |
opyl, hutyl, 1s c-butyl, tert-buty tyl, | ty e
[O@gﬂ)entyllﬁheﬁll H §‘)f1|'e% Cén Y, ﬁ%‘if?y q ﬁtﬁ"ﬁ@g
hew:eazﬁapnaaqomamym hétérﬁeﬁblyi amwbpﬂdweucalkmfemyaﬂﬁmﬁl alkyl,
f
ex{RBlth I e R R ONNAIST kiR seand Al Doty
porg%tqn‘mmpwllﬁtﬁéﬁwwo*ﬁéhwq%mreﬁwpf pékfpg@mly selected from
ox&(?)ﬁﬁr%egﬁ‘be@siﬂm itlitsi nﬂﬂ%ﬁl‘&ﬁﬂfé@ akﬁﬁlﬂ%ﬁ%?%t%ﬁﬁt d Eigagaﬁléyano,
Sups Y With one or more supstituents SCripbe rel
Diting FRCREP S ST B, AP TER SR ati oty -NR SO,
-SEINRIRNVeCENRHJ ' zc@mlatug@ét(cgm‘i,smam‘mm‘1C(O)R‘2,
@ Ylp owegalkynyk g % 4alky Ipiefer toalinear 3Q-0n arg
[0)

%ﬁeht h (:arb adical o tzwo to twelve carbon atorgs contalning
Bole 800, Exhrhpleeandiuasldalahetoallylidetatopgiyl
an@ﬁggy clﬁﬂﬂ{ﬂt/ pentyn-2-yl and the like, wherein the alkynyl radical

be optignally 28 WO 2005/051301 PCT/US2004/039060
4\{ and R independently are hydrogen, lower alkyl, lower alkenyl,

[0014
aryl and arylalkyl, and R™ is lower alkyl, lower alkenyl, aryl and arylalkyl;

[00145] or any two of R, R'2, R™® or R™ together with the atom to which they are
attached form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein
any of said alkyl, alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or
heterocyclic rings are optionally substifuted with one or more groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
[00146] W is heteroaryl, heterocyclyl, -C{OYOR?, -C(O)NR’R?, -C(O)NR*OR?, -
CO)R'OR?, -C(OINR'SO,R?, -C(O)C3-Cio cycloalkyl), -C{O)(C)-Cio alkyl), -
C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl) or CR?OR3, wherein any of said
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substituted independently with one or more substituents described herein.
[00155] The term "allyl" refers to a radical having the formula
RC=CHCHR, wherein R is alkyl, alkenyl, alkenyl, cycloalkyl,
witetaroesictnallcyl, aryl, heteroaryl, or any substituent as d&imEiE106+819060
wherein the allyl may be optionally substituted 5 independently with one

haERENE SUksiitegrtd,destidhonheraliiO)BIRIRE] THHGINREOBArbeEYOIR OR’,
. G 3 "C yl Or "C3-CIO CY . Te sal .
'cpfasi%%ygl? ﬁ%dtufg@ﬁc@ﬂéﬁ@ hf&%&”g%%h ré%c Ilz:\é\j/ll?] L@%’Iﬁ’_’[hrgﬁ%@ﬂ
CQ)tsteramstis .-¢E@&h¢t¢rom1&hmy@m%@ﬁéesemé1§w@wmw§e pae or
ms%eggroﬁb@iﬁﬁep%ﬂ@eyﬂ%ys@igatea/ﬁlaﬁlhyi@@%yaﬁ@ﬁﬁhﬁ,@iﬂa&hméhz’gyew, Ci-

structures optionall

CoyBeGH BT Sty S LR SRR oy of

sl IeICH BT, By YA ettty ojrigaE o stclocybiali re
roups include, hut.gre not limited to, cyelopr c Y ntyl,
T e R e S G
ORBdpstituted independently in one or more substitutable positions with

' ‘ inogll
“‘?3%2{:8 IrOPRR RN EAARAIeX IoHCoH WW&W@&W@ y

tuted with, for example, CI-C6 alkyl, Cr C6 a y, halogen, _,
[08)d8dxy, cyBmtbernreyideditat Misotas-E8) ki hORyiteg R " 1s E, R’ cannot
pdB)alkylamino, C2-C6alkenyl, C2-C6alkynyl, CI-C6 haloalkyl, CI-C6
loalkoxy, amino(Ci-C6)alkyl, mono(Cj-C6)alkylamino(Ci-C6)alkyl or
mgﬁ(lé?CG)aII{?lllgréﬂgb%(ﬁi %%r)gl%l}. 20 [00157] The term "heteroalkyl" refers
[on1 88Furated istkdraw2branched-chain monovalent hydrocarbon radical of

[oﬁi‘&?io twelve carbon H{QmS, Whessiniak @%@EUME@Q%@E%%&&@

replaced with"a heteroatom selected from N, 0, or S, and wherein the

of Buisdar srtgndednesastealdareieYeroatom radical (i.e., the heteroatom
[oIRZRPPeari et pirgithe.ant hthasrelicalyl Theubeteraikykfer to

radical may be optionally 25 substituted independently with one or more
. L BT TR PR OLTE SHe ALEcEs b ten
caftloaratonny] Wisteha oty yladiieds n{d0 15 8ptltrally mﬂhﬂ_eérmdﬁgmmyly with
05@8%)%5‘8?&’ E&%Qt{?{;élﬁlk ;%%%&%Ji'ﬂ&%%.t%émﬁsfé{ Rl RARInRRAMAIR ot

carbocyclic radica to 8 ring atoms in"which at’least “one ring atom is
linaitedttonedii sethdiacbrrsnd. Asaprgen, HRpdcisdmtys sebuisb Hhgeatyl
is MQIP%J%{?Q &?Qﬁ?@ RO MBS/ LNUBIINS- Tk YISRBAOREIYL, octyl,
substituted independently with one or more substituent described below.
feertifical may be a carbon radical or heteroatom radical. The term
[0B18BPT incluthesdtinetirg sylbiaiyls, Wietr 2RO AEDSHIEGBA L refer to linear
orFl))g:alTé i g%%%c%%?%elrﬂ%u eoca Qﬁﬁe{%‘féféi'ﬁafé{ﬁg%g t8r1% gmq{gtoms and at
aromatic groups. "Heterocycloalkyl" also
least one double bond, and include, but is not limited to, ethenyl, propenyl, 1-but-3-enyl,

1-pent-3-enyl, 1-hex-5-enyl and the like, wherein the alkenyl radical may be optionally

" substituted independently with one or more substituents described herein, and includes

radicals having "cis" and "trans" orientations, or alternatively, "E" and "Z" orientations.

[00154] The terms "Cy-Cyo alkynyl," "lower alkynyl" and "alkyny!l" refer to a linear
or branched monovalent bydrocarbon radical of two to twelve carbon atoms containing at
least one triple bond. Examples include, but are not limited to, ethynyl, propynyl,
butynyl, pentyn-2-yl and the like, wherein the alkynyl radical may be optionally
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includes radicals where heterocycle radicals are fused with one or more
carbocyclic and/or heterocyclic rings. Examples of heterocycloalkyl rings
include, but are not limited to, pyrrolidinyl, tetrahydrofuranyl,

widyasoiizany|, tetrahydrothienyl, tetrahydropyranyl, 5 diny@Qusjsaen939060
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl,

sﬂ@@ﬁﬁamuép@memwaaiayé @mwimusmamdsmiemmm

| . o
O ot SRy 205 i oG e AR eSO e,

whkgiyRny liboakeriyll Bl otrnlpalipylr mlgmmnwld krtenaayl, or any
<SHBYArapy ANy, £y driBignydiaddraiyranyl Iy be oogitlonally substituted

pyrazolidinylimidazolinyl, imidazolidinyl, 3- azablcyco[B 1.0]hexanyl, 3-

H@Pﬂb\'@?@%{&‘@@]ﬁ%ﬁf&%@ﬂe sehebiuget Sﬁrﬁi??ebﬁﬁ’ﬁ 3H-indolyl and
[su1ise)liziny|. BRitemipoiatinsyrie, ateatociuied wittlolhg' ‘S@d@-ﬂflsmﬁzloaﬂ{yl"

definition. The f from th list
rel o e B N AR A ST oo i Pttt B o
tegrmaﬂadmrmﬂsfroffhpymhe \oyazjoblinyy il ds heneabiée aod P@lrsyynﬂ%(yg s

attg;i%%e&digcfﬂé W&%@Mﬁ%&%@%@@mﬁaﬂ cogpkdndiy

or imidazol-3-yl (C-attached). An example of a heterocyclic .

ingladp werverred onmgrtalyorsadratsd e dorkat Asaduitniosaiuezisy prorsrkally
wiRahtaleX9cibamnsPhatingycHaRi1e 185 el argT oL RSB EEYD I@ig Examples of
unsubstltuted of, pecified, SUS%}ZQ in one or_more 5 lltu(t;abl vl
sgmw%ﬂfgﬁ BLE, B °§ﬁ&9fﬁ%¥ero¥ § Ups 2
cyﬁmhhezlomom&ytgu batidtutedlikith, Wheeagainpllgd@n@@allqml@ams siketitpted
r
AR R DI e comne
st@h-@ﬁl@@@&m@y m@t@gﬂu@pbshmted for example, Ci- 5 alkyl, Ci-
-GGy amneky!- @@@ékyﬁl%dléﬁh&&ﬁwm@hﬁ:@ﬂ&ym(cl—
f00159 The term "a I refers toamo ent aro %Tf(}:,car C“ﬁl Tk
CoaplleAiminfngCrs ]g rﬁ"\bq%a]é( YBhenyl), Fnljfﬁﬁ s é%\é 0aLKOXY,
aipbEnY etk tiptme@h deyalisiiainige(0:-Glidkyht lrastighe (3)akorhatiop(Cr-
C@Sﬂﬁ‘,gl ,2,3,4-tetrahydronaphthyl, naphthyl), which is optionally mono-, di-,

Ubstituted with, e.g., halogen, lower alkyl, lower alkoxy,
[aditE™rometis atgrinh éheteraa}kyhn deffsrdrdxy sqooated] Hineenepm branched-chain

molREIRANyd&ISES R AMADSYISNARENATIGarasicAbRTSwiknef] a8feast one of

/- membered rings which includes fused rl%tg‘gstems (at least onge of

the ko HpginAEPa%ed T nARRISTOBINRIRTIRG SR U e SR o fetpin the
AR Rl R SRlesieAdienatiagesom gl @6 i hetxauvpenaf appear in

oSSR BRSO, b sty
sﬁbﬂmwliﬂdﬂw;lﬂwiﬁhylwiﬂmxmom,Itiwiazslbsﬁ@m&bmscis’mﬁlbzm The term
YOI AROlK iR aHBR s Hedpl enZiaigRZolyl, benzofuranyl,

[00158] The terms "heterocycloalkyl,” "heterocycle" or "hetercyclyl” refer to a
saturated or partially unsaturated carbocyclic radical of 3 to 8 ring atoms in which at least
one ring atom is a heteroatom selected from nitrogen, oxygen and sulfur, the remaining
ring atoms being C, where one or more ring atoms may be optionally substituted
independently with one or more substituent described below. The radical may be a

carbon radical or heteroatom radical. The term further includes fused ring systems which
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cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl,

isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl,

thiadiazolyl, furazanyl, 5 benzofiuazanyl, benzothiophenyl, benzothiazolyl,
weehnsezolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, ard¥aiszogsiehivosh

Spiro moieties are also included within the scope of this definition.
inkletRy eaylpseie aredpsionally MoROardhintir drisiestitiiedranidioaligl" also
. halogen, lower alkyl, lower alkoxy,.haloalkyl, aryl. heteroaryl, and hydroxy.
R e eI R AT P AL S T B She ot e, R
anidbhinkettooiQeli6 2lnFh cBomplaryfdikprorcank v ningityinaiedenpbareradidanited
12 POMRlaHRS Iiar, Mk QRR, QPaISHREM) N Riety Jalsias i efingrlakpySnyl,

More preféerred arylalkyl radicals’ are ary ;C_l_S-a kyls. Examples include
dibgsiropyrsngy IderehydritRa TRy 00 RIRSTIHAS: te AP PRAERSa ry fiRtporPholino,
fhiBRANS, %Elbéikﬁihgl%ﬂﬁaﬂﬁﬁeﬁ@ﬁm ,daa&ﬁﬂ@fl,sbt%ﬁ&iweﬁmﬁy' lalltoﬁﬁeflmwainyl,

moiety (also as.defined.ahove). More preferred, 15 roa cyl . ..
SRR e L e ks S T

pyxa ol rBetiryblinytidindetipyartttiperhil, [aUieajhe domanyl, 1,3-dioxolanyl,
n n | . d . . .
pyBEsRAYCllalio mERNEAN 2 b INGIHAT, delineraheNn) SRRy,

eterocy i:ammety (a So defined above). More preférred

pyseselidigdimidrselathcals al@idezabginge mberazienelychilesxanydiyis. 3-
azﬁaqagl»amlﬁﬁlz ZI)%%&M? Mw&wwl lppz/.gq%aﬂaﬁﬂbmﬁﬁgaﬁh{m q&gﬁ;z_in%rl.d Spiro
"cycloa I" means an alkyl moiety (as defined ahqve). substituted.
g 5 O Ty P TR oL e SO s PRS2
detelidalionr enb-gppsiatababestcynkyaliey CaltBhatk pis Neattavipié svinkisech is

pogsﬁ%%e@gm‘?m&; 2 Qla%nlfe%@%%wﬁ"ﬁ%%%gﬁwyi B SARS) or

means buty Ac" means acetyl. [0 hée term "amin0o

prasittFoditirattiebrddie Fupbensarmonpdeiyed, fine Jnidraalpampsobe imidagol-1-yl
NM%}'G?MH&%@-@L%H@S%&&S@ buieegadslieirapkabsyaitdedded wherein
includes 4-hydroxyproline, hydroxylysine, demasine, i c:q(‘j}emo ine, vl
2 B S A S PR SRP AT RE G e RHS gE Rl
Tigirhdlenes Rt moysidineih are assiibiaiutehithine grdifisdihiabitigisd|fansne or
00168] .In general, the various.moieties orfunciional gr.
DU I T SO0 s TR DS S oReR Bt Ree sy
mayyebeptipughalybstimetiutadubipn seaominofs Subdkite ks CE rlliopTe salogen,
HAIIEROUIRRIC IR AR LISMRYERNAS, INGIHORCOMIGIERG, ;-
limitéd to, oxo (with the proviso that it is not on an aryl or heteroar IE
C@gqg@éﬂ’ gﬁ"gﬁ ’ yb’ Ci-Cs haloalkyl, C;-Cs; haloalkoxy, ammo(C¥— s)atkyl,
mono(C;-Cg)alkylamino(Cy-Ce)alkyl or di(Cy-Cyg)alkylamino(Ci-Cg)alkyl.

[00159] The term "aryl" refers to a monovalent aromatic carbocyclic radical having

a single ring (e.g., phenyl), multiple rings (e.g., biphenyl), or multiple condensed rings in
which at least one is aromatic, {(e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl), which is
optionally mono-, di-, or trisubstituted with, e.g., halogen, lower alkyl, lower alkoxy,
trifluoromethyl, aryl, heteroaryl, and hydroxy.

[00160] The term "heteroaryl” refers to a monovalent aromatic radical of 5-, 6-, or
7-membered rings which includes fused ring systems (at least one of which is aromatic})
of 5-10 atoms containing at least one and up to four heteroatoms selected from nitrogen,

oxygen, or sulfur. Examples of heteroaryl groups are pyridinyl, imidazolyl, pyrimidinyi,
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trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR4SO2R6,
-SO2NR3R4, 5 -C(O)R3, -C(O)OR3, -OC(0O)R3, -NR4C(O)ORS,
-NR4C(O)R3, -C(O)NR3R4, -NR3R4, -NRSC(O)NR3R4,
wosEG{NGIN)NR3R4, -ORS3, aryl, heteroaryl, arylallcyl, hereroasgimioybose
heterocyclyl, and heterocyclylalkyl, where R3, R4 and RS are as defined
pyREA. (000 bisbedbe WadessR IR fatiRiifs Roeeslyhehtaralgipbmentyl,
] radlcais are used in,succession to define uP tituent. tt%i:rfegegloz aflJﬁanyl
isciige Y, RHEOHYt AEIARUEIY RSP By o MO e R B AT retdfyans
cinastinAmaddadion! imdohsiséeditibdkeaith clyoddesitg.stiterindin isoindolyl,
uestion. Thus, for ex ot igal |§ at the anvl
pt d%ﬁll?re pllrllmaﬂltésti%xr';i @52 tﬂg’a@%@é{ij :%§%lﬁ’th§%§%%%lﬁdsmgﬁhey’
bepreSentanyentibenasthieshandrm aprpthiiarcii RSYAIZAOLY: RARHARIEY.
quinBYaYR%, Wi 4%&%@@%%@5@ SphemnHaacaewherhdhiz® witlin
m
et

the term (C may_equal -CH2CH2- or . . . .
he GOSN CHPES, (MO GRS 6 Ry IR ERRF s ik et

wittlling witlviget) ©oaep pikylf inectelinitohslofliRA, and, YWte{oagls apd hedroxy.
ounds.pf this ipvention r et ESdine.
[Oﬁg‘ﬁtlgrs; susgﬁeégrrﬁlp%lﬁ%g%ar tgse%gi)%%é@pj%(%g% %ﬁ]%%idual (Flzl)e-_ or

[00852btereoiEberten Saratalmkioreans raralkyl mvists(Asdieined A dstified
wﬂl?gﬁg REGRA 291 NAGURGAER RAUSIGHEHEOFBROMLi BréifenspeeifisRyOradioals
claims is intendéed to include both indiv dg@l g{\ﬁntl rR{erﬁkéjlastereomers

HWb%ﬁ:%@wﬁé%?ﬂﬁﬁé?%@&,wme & I’ﬁ’ﬂ%, fishvention also

[oingsipes allgichisorirtednslutiyy) diasiereoralsic nmixtyrés aefinebohet)
enantigmers of the Formulas IN. Djaster ic mi ca

S“B%[fé{ e d Htotnd ?ﬁoﬁﬁ%uné?ﬁl st rSeBongwée)rr;&%oﬂnﬁ%Hme%gsﬁ?'of Pt%ﬁe%ﬁ;gifggfd

hethremjtakgFraiitele aves-loy fresrsadsimioathEsealkilad Fxamp g tmepde,

ox%gl%m%h ’}%%8 HaR'Me PEdractional crystallization. Enantiomers
can’be separated by Converting the enantiomer mr;]xture int

e a
[00154lereom B temec  ReBiPradlRtd Vit ears B RERF B0 18%@&”933&?%&]30%)
subAMRRAUNGH®- G, AaehRYcISEPRIAERY (Hiecdidsfarebrabrsdnd ddonerpirgferred

e.g., hydrolyzing) the indjvidual diasteregmers corre ding, RULS,
SRR TR IS 17 (00 DO St S s
nélndethrtrsiepaspianydinsteyboisomers are well known in the art (see

iseussion in Chapter 4 of sAdyansed Oraanic SiEY  Ath RERIN aove)
[Oﬁ)%%jh, John ﬁ?&am‘ﬁ%oﬁ@ql\lﬁé‘%v York, 1992). 32 WO 085/051301 o
subite RibAc3obetivioneirs (e diertghotih dtsRprgged beterocycly.
raffidgimaggutical caMpNs{taBRss@NtaRisgkA-CIMakyfd Of FBramidetN amdude

methods of treating proliferative disorders, or abnormal cell growth, by
cyé’d’t?ﬁ?ﬁé’m%’]compounds of the present invention. Compounds of the
{OPLEGENt invEhEaarnatlitg ineemnuatyBritEsd chrdsosthds UBwdargties drefypend
"&qrﬁ%gns acetyl.

[00167] The term "amino acid residue" includes, but is nof limited to, the 20

naturally occurring amino acids commonly designated by three letter symbols, and also
includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine,
norvaline, beta-alanine, gamma-aminobutyric acid, cirtulline, homocysteine, homoserine,
ornithine and methionine sulfone.

[00168] In general, the various moieties or functional groups of the compounds of
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5 converted into pharmaceutically acceptable prodrugs. [00173] A
"pharmaceutically acceptable prodrug"” is a compound that may be
converted under physiological conditions or by solvolysis to the specified
wepImsdor to a pharmaceutically acceptable salt of suGCTaISIpEU3H60
Prodrugs include compounds wherein an amino acid residue, or a

FRAYRERldezRAIR hEvRRy FBssHRDbyWAs Biramierstbsittishmibanaplds of

residues is cqovalently joined through an amldelo({ee%te%rag:)ongttﬂlgi 1860, oxo
Su‘%?ﬁﬁ%ﬁ@ﬁ?ﬂ%%o@%&%?ﬁc%@%gﬁﬁ%ug? MBGURS Of the present "
(wiivenigoprokive @miny dcidoesioues indluste tetraneyBothialegen toveme,2itro,

.Aaturally. oecuyring ami [ mmenly.desianateghieys l€ 3RY
tr uPr{BIc’):\%{h r?’d afsl%glrr?c L‘?g:‘cez))g!‘fl-(&é/ﬂir)(gxyprotl’irglég:,’j deréx;ﬂysingj]ﬂgggnecggégirgll\él{3 A
~CEDREM SO B RSB iR ISR e, ARAARne -GEOINR'R', -NR'R’,
ORI O A ENR At eFp0 XRRIRG, Ne paIRgY Meters g ],

and methionine sulfone. One preferged@é%d}%g%xof th's&gggélgr%? is a
hegsRepBihdt RespReNay Ao yAIBRH i in

Vain& régiatie; T['OOl?4]
[odwd¥tional thne SoWentattisps dilais msaranhssaworomstandesl et used

in ROb0'puRSCan Dearvatzad A% A es R Aloh e HRISARATARGE is
m&gmp e, ﬁ?) compounds o $his nvention comprising free hydroxy groups
consadeted ¢etioasimaiad st b Wﬁ@éﬂﬁhg%ﬁ@ﬁ&%ﬁwﬁeaﬁa@% to the

stBPRsP ﬂ?ﬁ%&ﬁ@{.’ REMUSHECNAGR, diaHRRNIARGEIAGa ied to the structure

_ phosphoryloxymethyloxycarbonyl, as outlined in Advanced Drug Delivery
in pRsFBYHON B9@ K88 B1MF: Carbamate prodrugs of hydroxy and amino
[00190PS are Meaigsiysiaddastabe pesaeriatentig wigse sUfon atelestéERIRTn
. Sulfatesesters;of 25 hydroxy groups..Derivatization o I is 2
i R T T o e Sk LG o e g G fise2
thareatk(CBER)moptionqibl sGBaGitteor AtH GFoUPE R GEKGTAROHIhifE Y
Qe GAminG and Gadmy igasithiunstiopplities aarvReseRh ma®y!

group Is an amino acid ester as described above, are also encomggassed. .

[08%BHrugs o B eymowas R B SALPINIAY, PISERT CR§JE, BEe1 6 RBIEC
ceiREifi63R evapalagsneidenseaiaseprepiaiuba hydragividtdm®)-ther (S)-

alcohol group with a group su Cl -C6)alkanoyloxymethyl,.1-((Cl. o
sﬁ]@%‘f‘&ﬁﬁﬁoﬂo%ﬁfﬁ%&f- 8’%?%%3?&&&5& Qagff(ag%%oﬁ%%}sxg%h}ﬁ;{ adithiphon or
natfihg 6Jalketicaltyaoyhpryndeitn yhe NpeCifi@d oy and ebEme g gended to include
%ﬁ%é%ﬁ%?&ﬁe&i&gﬁ%gfﬁ%{?%%%@%w, SMCRIRB¥se, thereof.

oIS
EE:I-?; )alkanoyl, a-amino(Cl -C4)alkanoyl, arylacyl and a-amingacyl, or
Aaringhaciia-tyenberalseHeskidec Al SRR NS ARSI Biglrde  diastereomeric
mibeReRdeRIM Rl ealad SHan BramatralllaoLon TDigsteRbiiRpatiftsures can be
P(O)(OH)2, - P(O)(Q(CI-C6)alkyl)2 or glycasyl.(the radical resulting from.

[ (O 1
e R A R e
differfalaygsaieXhods known to those skilled in the art, for example, by chromatography
or fractional crystallization. Enantiomers can be separated by converting the enantiomer
mixture into a diastereomeric mixiure by reaction with an appropriate optically active
compound (e.g., alcohol), separating the diastereomers and converting (e.g., hydrolyzing)
the individual diastereomers to the corresponding pure enantiomers. The methods for the
determination of stercochemistry and the separation of stereoisomers are well known in
the art (see discussion in Chapter 4 of "Advanced Organic Chemistry", 4th edition, J.

March, John Wiley and Sons, New York, 1992).
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[00175] Free amines can also be derivatized as amides, sulfonamides or
phosphonamides. For example, a prodrug can be formed by the
replacement of a hydrogen atom in the amine group with a group such as
wreartiemyds RO-carbonyl, NRR'- carbonyl where R and R' Br@/e5as04/039060
independently (CI -Clo)alkyl, (C3-C7)cycloalkyl, 10 benzyl, or R-carbonyl

{déé?cz)]atgr% THAHIR aﬁa«hq;se&wahlpa@éwe; iﬁfmmhtrmmpgmmmmmm
- H Y wherein Y js - or hben - Q)Yl
T L R A R S S N
cﬂl@mﬁ(ﬁl-ﬁaﬁl@b&@g wortgowrddidf m(msmmminsmpnds of the
pfeg%@mﬂm'ﬁf%%é 54 Qe yhand ﬁ&b&@@p%&&gﬁ&-?ﬁ- | can be
-C6)alkylamino, morpholino, pipéridin-I-yl or pyrrolidin-I- 15 yl. [00176] All
cosvgstesa PR AR BiGRly FregREl B Yroups including but not
[odtsd to etherpammine aifidge Resgisbacipridngiionalitiesmiind Ahtn may be
addition, the inventjon also includes solvates, pharmaceutically active
CAREBOHRSE: BRI R S e A Bt EeAi el g o
a [phannadestidAlR0a[eedia8lE Tial e suth otvanesuster Stodmeadopidateospaunds
wﬂé%lenc%eaﬂm %ﬁﬁi Q&mﬁé?orsé)gﬁ#éﬂﬂig QH£%§ 0%7 ]_rﬁbre (e.%i.iltwo, three or

armaceutically active metabolite™ is a pharmacologically active

foprd @minp rsif seisroli e YHERIB dREFGi R gﬂs%&?f?édiond to a free
ARIBPRNHRERY SathriariseladYie Bbg)iesohpaaperng maycheiigenddied The

using routine technjgyes known in, 25éheé$%§§d mlei{lactivities o acids
afﬁ@féﬁ%&ﬁ‘ﬁlﬁ‘é?ﬁ@ﬂfé&% Eﬂ'i:ﬂeagofﬁfﬂge &8 Vi [BUTBOIEPTOt UGS
coandcadiivéesigtatadlites tiree Clatteposymebotayahd Mentificbidesingshydustiyproline,

techniques knpwn in the ar. [ous 4G Dol g WO Ihe .
SR TR SN~ MOS0 R i
gaDwsicUREEHrieg saciditeeitBilling, Bheragastaings | eviGseross) e and
mMGHRAS M BHZY BRI QoM il 30813 Wveatlie ts I oMpsukigirsmeila I-

at. (Academic Press, 1985); b) A Textbook of Drug Design and

V sxplsshnioired thia §a%rastGaard-Larsen and H. Bundgaard, Chapter 5
[00PRRoN anchdiftidicatiopesfof ndings, aby dtkoBicdgaasskd. 18E-iBlance, free
991); ¢) H. Bundgaard, 34 WO 2005/0513 S2 6
R A D B 02 B P 00 ST B, eyl
codapamedsobiPthis imyeniinic sbSoiksing ST7 DG RYO8RNRNaE) Re Hekafizedas
préljru%?e@ B&ﬂfé&ﬁgﬂm %d%(  826h gk isapecicabiccinates
ein

Incorporated her y reference. [00181] A "pharmaceutically acceptable

dimehyTReRF gl P SR BTHERMRE T EIF IRz Ry e, QuRet g vanced
DFefainARe Glowis, efssivaness of thevtaetaqititiaigd bassdradithad amino
rahos mteisS TRRUAE A0 G S AT Sl ORISR WIAREUARIS o
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 carboxylic acid functionalities,
or where the acyl group is an amino acid ester as described above, are also encompassed.
Prodrugs of this type are described in J. Med. Chem., 1996, 39, 10. More specific
examples include replacement of the hydrogen atom of the alcohol group with a group
such as (C; -Cg)alkanoyloxymethyl, 1-((C; -Ces)alkanoyloxy)ethyl, 1-methyl-1-((C;-
Ce)alkanoyloxy)ethyl, (C1-Cylalkoxycarbonyloxymethyl, N-(Cy-

33



i0

15

20

25

30

compound of the invention may possess a sufficiently acidic, a sufficiently
basic, or both functional groups, and accordingly react with any of a
number of inorganic or organic bases, and inorganic and organic acids, to
war&d@hsmaceutically acceptable sale. 10 Examples of PCT/US2004/039060
pharmaceutically acceptable salts include those salts prepared by

CERUtReiIihe eatpalsnds, ofitepyesant OyariRp Vit dint (Bf al(galkanoyl,

organic acid or an inorganic base, such salts including sulfates, .
PYresAl P & BUBRESs CETRRE BRSPS Y TAREE, cach o-aminoacyl group
ingnkbyddegbnpblesedatrm divy duageilp espitaie I,-meataphaddphR(€5(OH),, -

S S, Chlorides mides, jodides, acetates, propionate
e e e e
gﬁemalfdb&é@;l}iaomlﬁmspﬁmmb@ydm@natgs, succinates, suberates,
[pBPrgRtes, fumaralas, Maleatefd Y NdehltAP Sad Ea8s! BsiifRiffdes or

benzoates, chlorobenzoates, methylbenzoates, dinitromenzoates,

bRy BRH S atd O TR b ANPORTES, FRt P fmedy ¥ hfegeplacement of 2
hodenpesulianaiahe ahellgaainierh phesyipmpienRieabpidRIDWiReH, NRR-
citrates, lagctates, y-hydroxybutyrates, 20.glycollates, tarirate
et ;e“sfelﬁ Sgtél&p%p%%eegl%olﬁé% gl,lcrll%%]ﬁtklijgfeF?éﬁ%%%nﬁ%ggﬁcydoamﬂ’
beapylihal dheathsupicisatespaaovanidedasd i Sizieela. spigleasimopoginctofal o-

wapytihalehestsenploasianss e Spglemimpaimbio
T I A, R e (e
s GngiEaeliedondY 0o (8o sl perove Confunid, misn(SeGelis! o
ASSRIIR0 BANARELC R R RSERARYIE. B AN B RO U Ayl and

sujtable method available in the art, for example, treatment of the free .

Yadspny Hn A g s p&ﬁﬂ?ﬁ&ﬂfeafmmram%wéaﬁﬁyaehdm-l-

yhydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
id.and the, like. gr with an organic.acid, such as acetic acid, maleic

B e e RS B e A AR AR Mo Ebs BT bt no

lingigd dxathen eltingl pod kerbokylisalisl/ fengdfalitR® pyranosidyl acid, such

[Gf1 9 CUroNify ARG O HRGRVQRIGAGIE ﬁﬁlﬁﬁ%@%ﬁ%@f&%ﬁﬁﬂac@ﬂ&%ﬂ? active

citric acid or tartaric acid, an amino acid, such as aspartic acid or glutamic

mgtsholites Andpharacertically acseptable reliserd srmprrdnat Bererwlas ilonic

[GuIESBUCh aTHe- (8l VEa1 20050130 1al e 0erddBd86 e with one or more

t Iuenesyéécu)ﬂisc acid or ethanesulfonic acid, or the like. [00183] If the

Sfi’n‘\r/eélr’%tlﬁl/% compound is an acid, the desired pharmaceutically acceptable

[MH7$hay be prépbandabyuticalisuitetbie metiditet riexapivontesdomenttyofctive
pf&%.ld‘{ SR AN IR AL HGBHE SR FOIMUCHIASSot” Jeéﬁ&%&wﬁﬂ?ﬁm&ﬁal}? salf

are those formed 5 with alkali and alkaline earth metals such as’lithium,
thegpptinMpighelitss of » sprapruddnenksddsntbfisdsing sreting toslaiguss kaown in
tHoelveed fReicxaRles A&RaaRldMsiHl Rzl aiBB i MesBaRZY laemonium,

-hydr lammoniyum, bis(2-
[o%f}}fﬂ Oxyetp%gmgs Oa:nlc!{J ac’f.ilﬁ:)r{a-S etabolites of a compound may be identified using
routine techniques known in the art. Various forms of prodrugs are known in the art. For

examples of such prodrug derivatives, see, for example, a) Design of Prodrugs, edited by
H. Bundgaard, (Elsevier, 1985) and Methods in Enzymology, Vol. 42, p. 309-396, edited
by K. Widder, et al. (Academic Press, 1985); b) A Textbook of Drug Design and
Development, edited by Krogsgaard-Larsen and H. Bundgaard, Chapter S "Design and
Application of Prodrugs," by H. Bundgaard p. 113-191 (1991); c¢) H. Bundgaard,
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hydroxyethyl)ammonium, phenylethylbenzylamine,

dibenzyl-ethylenediamine, and the like salts. Other salts of acidic

moieties may include, for example, those salts formed 1 o with procaine,
wbeuz@anel N-methylglusoamine, plus salts formed with baeyEsTiIMN39060

acids such as glycine, ornithine, histidine, phenylglycine, lysine and
ARFginieg PRl DEPsecrResRHS08, thagnansiactiysio Bhelgand euatls okirnal of

ormulal F ula 1, For I\V.and Formula,V ar
IJ: em"%aires gjf%élé)mvené N \éf%(e m\/e{ Igtlve% ]c%iﬁ] %gzljmg Bull.,
3m@bé1 %éhmﬁ ofswigetnis specificaliydncerparattdheneiodiz m&memes as
[isssHibed belowsemplaving ihe technifuenipvallale indhgarHell biherwise

startl E!% materials that are readllg?vallable or can be synthesized usin

dnhislen selterthah retafp dhaiplngisalatiSied tmase o s dFatiaridsrand bases
ofqmwﬂ&@fa&m@aimdnﬁ%nwmmgm@?mm @gimemise%n&aiﬁﬁ; A
Figure atess thesis of com nds of Formula | ridone ester
G R TG S PRSI GGt o &g ity Baeis of o
fithetndegrizupedemid awiokditigtp yasteuth an;hometm;thb@tmﬁmnmgaelam organic

b%&tl%ﬁlﬂl&t"%ﬁ? %E& B?g%/%ﬁr%ﬂﬁst&l géﬁﬁl?am? acceptable sale.

intetmediate 8no lization of the eno ether intermediate can

Egranplss atpbpremeeally eeeniepinels cduiedhoarelismsrrrseidueragsgion of
tﬂéeéﬂiﬁﬂo‘ﬂﬁﬁ?s T&ﬁm@&%@&ﬂ@i&ﬁdﬁﬁﬁ%@%@ﬂﬁ%ﬁ&g&ﬁ@%&& OrGah inorganic

T T
nﬁmﬂgrablgeﬂphonjﬂmﬁmrnmhw&ogmphprewthm@bsphm&orpmrﬁpéosphates

SRRRCH %ﬁﬁ@%@ﬁéb 5&!& %x ag% 9%&5&9&@56 ER? i85 gtes,

|t can néorporatée e. Chlorination of pyridone ester 3
fce'awt@é adeBniyidaed WIHHORICS iRGRtangRigsle BIJaPiSelverrlaigeh aaplonates,

M C Al 248X gsh SR rERIRIRS MIRAR, SBUSTIPALAINERS, hex -1 6-

PreferaE)Iy the reaction |s carrled out in DMF. Fluorination is achjeve

dipaleing pYRBERE B ster SORPPFRZRA Srom SHRIY ASHERAISS, 4- dlmtromenzoates
hytecoytabioyel 2 Adlastdrabitetr afhthibbarateubftheegreseylenesi|famees,

j tb 36 WO 2005/05 2004/

i T R
glyaglatasd Md@Rsagnsthaaesudfoapiproirmpastpudbmateo ouihalihecomaiionses,
ndFERIRIREE SOFIgHER ma%ghﬁ&?a@ésthesm@@tgysefgﬁ9co lRaCRGEL Apresent

can be prepared by basic hydrolysis under standard con tlons usin
iR R e PoRestFHARG ARG AdRrsiEeiRgEN o

pﬂéyéﬁfwaitmh@ietﬁﬁz@lﬁﬂ@ﬁtﬁﬁ@ﬂi}bﬁa@m&ﬁt@bwﬁlﬁﬁﬁdeamon Thls
e done_n a suita H’j\% anic Ivent such as, THE usi 9.an amide.
m@i@ésuch gg ]EfAlltl l\’??%s‘ or D atgapprgp ?Imaceutmally
adenpisblatalem{yis @repmdrbmaumamhlcejlem@i@mﬁ@vlethe the art, for example,
treatment of the free base with an acidic compound, particularly an inorganic acid, such
as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the

like, or with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic
acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a
pyranosidyl acid, such as glucuronic acid or galacturomic acid, an alphahydroxy acid,
such as cifric acid or tartaric acid, an amino acid, such as aspartic acid or glutamic acid,

an aromatic acid, such as benzoic acid or cinnamic acid, a sulfonic acid, such as p-
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aniline is added to LDA or LIHMDS in THE at low temperature (-20 to -80
C). The to pyridone 4 is then added and the reaction mixture is warmed to
room temperature to generate carboxylic acid 5. Amides 6 and
wayshisxameetes 7 can be prepared using standard couplingppracs2deressoso
including but not limited to EDCI, HOBt, or PyBOP and the appropriate

toRIBIRE. AR QA AR i ila higrcspaRiGignlvents such as DMF, THE or
methylene chloride. In some instances, the arg‘i:{;)eé)é P%/dméylehmine used
rotectl

[O08H coupilhigth® HREHIDS SIHBMES Laffudh g group. Kgpacally
actepesldnaIpaietingrgsatl barube sutshinv/eathydstin darthplen ditkdment of the

known in.the art. [00188] Figure 2 outli '
ﬁ?eo?ﬁ%ﬁlgﬂlé\l/v bramhe Oé%gﬁl 6%%%‘0%%%%%%%%‘2%2 %ﬁ%ﬁﬁt)@ﬁ;ﬁ&d

wBkoabpbraad edicling cierdisnsiile sush STk Yoy fo B RRIBTEHPU B SR M ARd
A0aIRgS WheLRRMTS alMlic heaRtenalatiomahasalgar L Giasploutinagoium,
Figure 2 and can be carried out as descnbe%g@ove for glla%gre.l with thl?is(z-
dikerplERARNE v atioR BEYFHTBTE S can be REESHSHYRTBI S8Ry ersich
hj@r8xyiinySapsiohiihjsprnyatgivmdyiatniatingeyrlerbybendfiatific and the
.anhydride or N- phenyltrifluoromethanesulfonimi i L
e R T e e
WﬁhWe@wlqm@ﬂN—h%lmb@h@ﬂﬂl@s}ﬂ@%%ﬂﬁt@é@ﬂﬁ@ﬁ”ﬂlghﬁ%cﬁmlﬂo acids
sl SRS AR #AR BRGARNEIIRC A dkesasiaie. T in the route

out in Figure 2 in which the aniline moiety is incorporated uéi[g?n a1l

[09384kium Rernss ©robs msapfttHHeFomPRE S PAGR A
F&HASE sOUpiRa R eWisnF Gamhe/ass ploplitddes by treafsaimnisaff hmintention.

of the appropriate anjline an ridone 10. with a Pd catal u .
s AR BT S A B RR S s, S Smess
sdhasesnadssitiiné trlyanicngulveng Sctecinifies apailgbleimies aivasing starting

MeCN at_.elev (450 in the art.
A e

[0PHRAE at 70HB ST @s 1 dieaFRatin eheRBPS IR S TIBR BHGE TR EY ention are

sHaSed Ak PRAR4/93R060 prepared by treating pyridone ester 11 with the
appropriate hydrox;@%rpine and amide_base such as.L DA Lt{H D
em

ORLHIDS irF RS I T AT SO LT e st 2

erature.
canredermiphted mld MRSsp|utiopds mdcieling Tsalmian of pyHdeqetasdipiq 2cid

a3 hdIhééE”Pi%a{ﬁ%%' 1l o?cSthn%eIﬂfg&%%%m@%ﬁ%ﬁ%&@éfmfe@ﬁ% to
Foom _?emper_ature 0 yield the desired hydroxamate 7. In some )
15ASGhsisstihe Hyemorgiaimenel eiber iRYAeiuprhthreaclishedniamedate can
mSlPHC Ak R PIR RN 8 P ERY BN dN1B QSRcEARRRI (RACISRIREING BAAURMARIE Reth the
removed by standard conditions known ji thj{ag. OOlSQ#gﬁFil%lgg 3 tor 2
appFERHPLRi BRHBF ChIBCERE BRI dABPhII& Y i &%ﬁfﬁ% e pyridone ester
coh, BedichlaneHatibdokemi qupidis, ddichPchhaithezabylathlblider8CHc PBheny. PhsP
an]dglglsgi ?Pge%zably this transformation is achieved with POCIs neat or in the presence of
an amine like triethylamine at room temperature. If R® is Cl or F, it can be incorporated
at this stage. Chlorination of pyridone ester 3 can be accomplished with NCS in a
suitable orgamic solvent such as DMF, MeCN or mixed solvent systems at room
temperature. Preferably the reaction is carried out in DMF. Fluorination is achieved by
treating pyridone ester 3 with [1-(chloromethyl)-4-fluoro-1,4-

diazoniabicyclo[2.2.2]octane-bis(tetrafluoroborate) in the presence of base in a suitable
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i0 855-9) is used as the starting material. Ester 13 can be prepared in a
two-step procedure. The first step is SNAr addition of the properly
substituted aniline in a suitable organic solvent such as THE using an
wansdigse such as LDA, LIHMDS, NaHMDS or KHMDS B Ep§e@piizese
temperatures (-78 C to room temperature). Preferably, the aniline is

Rgtel s60vER Ao iEPADS e Tistmpaiaiow:. taiipe mtfeebla GsttheSE)f THOH as

nicotini id 12 is, 15 then added andthe-reaction mixture warmed to
‘t’raosgraﬁIl riie%nfl?a’peraaffjF"ejs1 Fgﬁgfgg{%%%éﬂxﬁgsgbnding carboxylic acid. The

[A9387| esterWWBlanntied ecfreperdd Hiestarkd agaversingribsridrmdiigor R,
porheRt haged ‘EQHTM&%% &M%%QEJM&GN&QJS@W%&:@@@JHEOM using
e

Solvents such as Ph eOH._Pyridone 14 can be made in a two-step

o o1 NafdirR st daingd aterurprgae Iy Yot mcorporation
onekhaxiiie: ifh i yiis biecergisie £ 0yslvenicattdh aTMe Qi be dbdie fra suitable

McQH/THE mixture emperatures, ranging from

RS S R CRRE 2 e A b & b NavDS o
K ab T ﬁ;mr@pﬁatﬂﬁgnpmmss(fﬁ% r?(wa@rm@mqmmatembe@mfgéahbd the
IR 404ed 10 9PRTAIS MRRBRsiFeFrmelh Ry Rudine-PemebYIadion). The

can then be accomplished by standard conditions including but not
PR th %%B@&é%é@%ﬁl%%f%,%@m%&%%&e to
gBhaleyakesbigMpsiial sl eAdmid 3 GeEUS/ Bt e Ditiebelpyedad using standard
temperature. Preferahly.demethylatipn to give nyy 4is ieved b
O RSP RO By A R A HOE, SEoEHNE om e
ap@mpgiatﬁmi(e@tdlymﬁf)aﬂhme'si rgdtahlkwmmim @bb’yﬂu@ehldls tBDgEgeTHF or
oA RYEIORE b CRRIR AC RIS YE Do PRI BRI AUIPIR oupling

conditions incorporating alkyl halides. These conditions include 3o but are
Tesstifriaiasetroderd poseiiee ErTIR FnNease FaseRz the RpISHRG group can be
e/ Rhive erdhastiiansiewagneditiars using for example NaOH and

Bu4NI. Preferably, the alkylation is accomplished by freatmenf of .
(§h788bne 14 SRS A PHLB i DB B 0N 5t B
ghadpRsdtlewastdiydaidttitibe ity Bboopedesetiibiveai nijetbytaster 8. This route
. tem e ylicacid apd prapar, Ing.s .
R R L e BTG\ Wi 10
ouidined is/Bigiakic soidarnRys eaniedmpirsndesosibech abeve dav dumued with the

a8dTeR &&t%&a@m%&%&&oﬁ@@ceaﬁﬂéw&ﬂﬁh& H0dRERY &4 triflate
describes the initial steps in the preparatjgn of analogs of .cogrr@og‘_r‘i;éis of
o7& FomiiIa T Rt ¥ 3HSEPEnEIREaRS chc BicdiiCe SPETWNY N-
ph&iginéfmoesalainhatfiniadith ahé avaietatepEitoredhPBiio H@ids When
ives the, intermediate enol ether, lization of the enql ethe oo
2 P e 3 G e et TR R P BT o dpocbed in

Figaetibn Adtithwsieaiyl tpetitdoee\liheanebeOcapyadystitadidnoramatiol in the route
olAMRE RUFSIAPOULD LR SMCRVHAORRILE, 1§ R oS otbd URlizing palladium

mediated cross coupling chemistry. The palladium mediated cross coupling chemistry

can be accomplished by treatment of a mixture of the appropriate aniline and pyridone 10
with a Pd catalyst such as Pd(OAc);, PdCly(dppf), Pd(PhsP)s, Pd;dbas, a phosphine ligand
and base in a suifable organic solvent such as THF, DMF, PhMe, DME or MeCN at
elevated temperature. Most preferably, Pd(OAc),, rac-2,2-bis(diphenylphosphino)-1,1°-
binaphthyl and Cs;COs; are used in PhMe at 70 to 100 °C. Hydroxamate 7 can be
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desired, then a chlorination or fluorination step as described in Figure 1
can be incorporated at this time. Furthermore, pyridone 16 can be
converted to amide 6 or hydroxamate 7 through the SNAr chemistry as
waesosibedan Figure 1 or through palladium mediated crosBaXUsHNE039060
chemistry as described in Figure 2. 15 [00191] In Figure 5 syntheses of

pIER RO ¥Hdseaf o PR AL aRed \f 18 H epiC oo inatioxy inpye dadenthide
P

(prepared as descyi in Fj and 4).to give pyridone 18 can b
T B e A ah LB e SH e RV et i o G o
loorganjersotee MreGyabiatidriHdM faodbitiems kddsdrihe sebitiened pypidone ester
1ffea&'ﬂ§&%o¥¥iﬁ@ﬁmmﬁhﬂxﬁfa% oPitMafy AraIReIR MisHitBHeRIINIERAIS Bom

at temperatures ranging from ambient to 20 slightly elevated, Preferably, .

tethieraiaie bivield thecdmipi HudramaReigl do nBisom BFRKeh el gpine

udsliQH aRVsidpne oL & sanrlssnbme anuaitaeitproiidaz inoaps 2O thos 2hsby the
treatment with substituted %Eunsué)s jtute ht%%r zines O{htéb tyl carbazate
PIRISTERA BTN GHR ARSIV SHRRAE SRIE TR="RIEL oY EtoH

[0BYSiazinoniasFRghard @erearioher domysulrsktafabifHoto by istshatardn which
ic alkylation.c ifi it ides, T itions 4aelu
S B g ()
8 6iApisrasedes Kherstmting maernl Egenhisianbe PERYSicd fiwpetepmgoedure.
Tf@ﬁ%ta%}ﬂ @sé@NgﬁCQid{%ﬂ\étﬁ" aieeﬂﬁaﬁéﬁ% &amﬁ@ﬁeguaﬁi@wilﬂ &Z_Bﬂﬂﬁtl)ﬂé drganic
can be then be eprotecte .ungder stan 0 (0] | | u t
Sl REES PR BB PR TR B DA S LS 8t BRms
atSipphopd Aicnsanerab6- 46 0-V8 2 RigxerBictamictsittle Brefomtdiiothodniline is added

ou ek | i . [TV . e . .
R RS B e a0 A0y o i
thesterdel (Suhdberreeciian HuxsHsCyHaNGh Y oPUBICRPRIIBLE [tP6Reaka the

co‘f%giﬁ@ﬁtﬁﬂg %%WQ_/I%QQ{%@S Jﬁ@%@}f%ﬁ@%&%@@@ b@prepareq by standard
dihydropyridazine 25 in one of two procedures. -I‘?:{réiflrStWé nyolves

comgitigan ReiHdEIo RRESY SRk da P GhdtMAE 5o ;1 suitable
orbRORNANRNOERNS MiVisazHHe Reridhean b hemuipiishedortép sequence.

POC13, thionyl chloride, gxaly| chloyide, PCl15, PB Ph3P._al r .
hﬁpgféfﬁbﬂ}eﬁ']iéﬁ%ﬁs?g‘?‘?ﬁ%}soﬁylsegg%&%dSS%%Bﬁ?‘%%a‘? ast e ev%tgg e
solenmperatuae 1Otk @STER MR THFMiHees raldtempmatiien iagsg dfom 0
~dlypripatiomasdessyiagd:iniusdicad LRI Psaieshthisdinesi? 13 in

the second step, aniline addition and saponification can be carrjed out in

MefFHTHE $ét " biRmix@stioheR 3B oo A SR g ign to 40°C
toSMeRicHNdRsikE ithieiopangene attunicluemen inethecpigsiahed by

e e B B e A 0 0,
ph@EDanatetcpycidastintevaitd tmijretme Q2Q0RUn HRrdicNtsdHertzelaeated
ter%rﬁgra é'”%l&ejr%&‘é‘%ﬁ&ﬁﬁﬂﬁ?m give pyridone 14 is achieved by treatment of
the methoxy pyridine with HBr in acetic acid at elevated temperature (80 to 120 °C). If
desired, alkylation of pyridone 14 to give substituted pyridone 15 can be achieved by
standard basic alkylation conditions incorporating alkyl halides. These conditions include
but are not limited to KyCO; in acetone or DMF, NaH in THF or, NaOMe in
MeOH/PhMe or, phase transfer conditions using for example NaOH and BusNL
Preferably, the alkylation is accomplished by ireatment of pyridone 14 with LiH at 0 °C
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Saponification to generate dihydropyridazine 25 is accomplished by the
addition of water to the crude reaction mixture stirring at room
temperature. The second method involves halogenation or activation of
woytigzsasester 24 followed by palladium mediated cross BEGEGI2pIHEF9060
Halogenation is accomplished as described above. Activation can be
il @b olteatin & P yaddazone of shily? bivithdy i Hiedawayditgetorrbbm temperature.
enyltrifluorgmethanesulfonimide and amine base in ol methyl
CETBRGE Tl S b e s AR T Gt Lo FUBAP D
LifoWiedNa0Eh ia dhivkinhtidred adhsovirensenic roly e desembedyHdoruts qan be

ARG IRCAREE %%P}@HI—BJ&&&E@ &. 2k RespadasimgRemediated

cross-coupling reaction can be achieved by standard methods in¢luding

[Q00PAbt 1imitdEHs b SeRehrs iiBtogiinkeifat é’btﬁ’?ﬁté’&eﬁ?ﬁ%’iiﬁg fhgloss of
c&%ﬂ%i%dﬁ’dﬂiﬁ?}iﬁ;ﬁw? ase&d(%ﬁa) Zfdidﬁéﬁ&iﬁ%il.iﬁ)c Rﬂdlﬂhﬂf‘_ﬂfﬁster 8 with a
Pd2dbag, sphine ligand a ase in a suita niG. solyent suc
KR BN DU B N ol SN ) ) B e
inBmpedificatonlicthener fxciditipdrofy ivazim 2henritiermedirivctbastiien be
2S8aiRRdAROVERYidp 1he dFiiaRAlIvalRLHch ekt eaﬁaa&@%giwle the

stirring at rooim temperature or by basic hydrolysis under standag

ARRSABTIRSA STOHEIR 3t LAt AP TROTRBF RN U i arPaidete 1o bdtshidank is
dSOENsste ME1dAIMIYO P idasiiedin Caspbascasyeited @ aFhide 26 oin be

. hydroxmate 27.by.the standard methods desgcribed.in Fiqur r Figuye
mﬁgﬁ?ff aIthélf)r eraﬁ'ﬁ‘%‘?“é‘é’ﬁ?pgﬁﬁg‘éHSEfﬁec?f‘oPrma ?Ne]gﬁé) fl%l ig oF
hﬂhpkamdtesntlndﬁgl_mm ‘S_NSIJ bistimisry hy/deszihedds Bured cofevgivpalladium
nNRERAPIORIANICACII GIDUL B3 Atuesstep procedure. In the

Irst step, hydrazine 28 is condensed with ethyl pyruvate under standard
[08&8YHratingte driemip Assyniissss i aeenppusdhet lgsrrmale&aﬁfla“ﬁerwwted-

BRI REibH S2QBANB8D 60 d stiBbIE iR BRIesSD MEN)SCEASpyridone

chloroform or methyjene chloride at temperatures ranging from O C to .
185101 RGBSR S ERUE FSRBEI ARy e A B Pl organe
solvasitmn €lyicliz i drase fatrtolactasm 8 redu ke iavla siwiddi drergasnicvathemenchor a

as THE. DME, di 0 it] Y
et i & RO UARI MRS M AGRAR Skl Pk i 10
sliglelyostlevassed by referatdpitiin eickiratiag inaterpplishrstinen AlgoRelinialy et such
asLﬁ%é@fPW@iﬁf@ﬁi&&ﬁgﬁg]%%f%tﬁ%rggﬁéﬁﬁr%ﬂﬁfHﬁdﬁg'ﬁﬁﬁfﬁddﬁﬁm 21 by

ydrazono-propionic acid ethyl ester cyclization under strongly .
o SO N e B LG AMSHPAIRR ok B TERRGHS The suitabe
orgyely edivantanches RO PHE) edefixe Ac0OENt BitiYatianoca2fromi@dican then

aci hyl ester 29 with a,str, bhase to.such.a U l,in a
oA AR B AR DA Ml

organic s ent sucn as (0]
coRditferabisclude iritonstdihitedei Kt Buasetonecy BMBghyoom or elevated

teﬁﬁ‘g@&%iﬁéy&ear?ﬁca«ilfm' e ta e R bt 3N §iA0Me in

can be achieved )
MeQH/PhMe at elevated temperature, Pyridazinone 21 can be then be deprotected under

standard conditions including, but not limited to, TFA in methylene chloride or HCl in a

suitable organic solvent such as dioxane.

[00192] Figure 6 depicts the preparation of compounds of the Formula X where X is
N. In Figure 6, 4-hydroxy-6-oxo-1-phenyl-1,6-dihydropyridazine-3-carboxylic acid
methyl ester 24 (Schober et al J. Heterocycle. Chem. 1989, 26, 169-176) can be converted
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by heating 5-hydroxy-3-oxo-2,3-dihydropyridazine-4-carboxylic acid
methyl ester 30 in a suitable organic solvent such as dioxane or decalin
or dioxane/decalin mixture to high 15 temperatures in the presence of
woaestirsied HCI. 5-Chloro-2H-pyridazin-3-one 32 can bequepzsdIvain
5-hydroxy-2H-pyridazin-3-one 31 by treatment with POC13, thionyl

to CRIRYIHEpAY@IYEhI9sidR 05 RCID tRbeiRialikis transfdirsationtisd involves
achieved with POC13 neat at Bler\é%fd temperattﬁga&@S @allf Ié29a tiu% C&P{he
halogention JaLloved DR HESREIPB A 3L B AL HED BS described 1 II-llgu_re
pyfidaimbesreapented sitoamlifisrdeithrBOSHatinnn2D dierits; ehwdylrerde.
arhoxylic acid 33,can Dy oxlationHnger ath poC
cha oS ﬁ%ﬂ &ﬁldg%ﬁ'tbnﬁg%??rﬁ?gﬁg ﬁ%%ﬁ%%d?r?ovggirlgéjg in organi_?: neat

at shivaied likepeiorandaboyiehe °6)-pifiBing N & usdredes. dhesahmation o

udAeiR4n K252 edan g Na2 EEaP¥e mvaerated eferabiintbisin the second step,
transformation is achieved with K2Cr201-H2S04. Carboxyl:ﬁ' agd 33 ¢

aniline sAURR 1S SRABE ORI FARRE ATEES 94 By S TSR ro o Methode "
carSbehiagethos suilabertrgshin solgenesudh Asdntdcibodetkengurd Sisuetialaene
. the preparati f compoun 0 l. i
L R e M R S R g e
°Co RESmblyrthnhetnitasonisrsoomnlishedbytsating ibs Bylegcgainyrdazine
wili2Q2umilige ALEE and bRUNGRbhARkaRIasale 6 380PasiEClioTs.
water. Synthesis of 30 ketone 35 can be accom pﬁs%e bln g\tvggdi?}gﬁofwam
Sappgitieation o sreerre dhepropamidaring %Mﬁ?@ﬁp Ry¥e droSs"Cotiping
to BAGIANIShaRsth iRigane Miteitherchsaspandingnal cYhe statadmadimd ifFolges
alladium medijated cross-cqupling reagh i A _
B4 P U o O e el et Closs
cotipliter] fHdezintonronaidentplishier] eodpsstbekyheve A eraios: wdpp gone by
reRRIQACI2 ARISP: Ryl 2(dp. PARNSPIREL?. PaRhRIS, PdgdbadN-
an

Ph3P, Cul, and amine base such as Et3N, Et2NH, or iPr2NH.,. i
shenyknfierempiagetyiprininarad apire bapran BRI Q! ﬁﬁj@flgpvggﬁ‘%ﬁﬂ the

ca%em%?g ﬁ%g{%ﬁ%ﬁg;ﬁ%ﬁ&@,%ﬁfﬁaﬁ%ﬂbﬁ Ebbmmldﬁiﬁ e éhamdg) alklpninaie or
tre_ate_ wit , Cul an mine pase, | [

OO P ST SO o R A o L
mddinatcGbyosisinarehetiethadmnathitivet bytstandirdiraetheds| Icoding by not

s QLR BNAIEn ERGAS 0l HORRAH 1R AR AR Ulalo Pl Bltalyst such
pyrido-pyridaZine- dione 36 can be accomplished by treating ketone 35.
o5 HEOAIet RAEH EpEh AR EhecP STPirl ABIEPIH:S LML R RSB @ shteble

oroHEeRbRED &RIE Y HHF ORI MEVEMIMEY 6Riniels dhefeakal temperature.

emperatures ranging from ambient to ut 100 ..%00%95 Compounds
SePRORRNE 1h BeF B A B PG L S B0 S i Y
thesyitinsived frawkr py ko ome: by chionindkbnefctioiwgdbyocaroisasrature or by
basic hydrolysis under standard conditions using either LiOH or NaOH in standard mixed

agueous/organic solvent systems. Dibydropyridazine 25 can be converted to amide 26 or
hydroxmate 27 by the standard methods described in Figure 1 or Figure 2.

[00193] The preparation of compounds of the Formula X where X =N is depicted
in Figure 7. Substituted hydrazine 28 can be converted to hydrazono-propionic acid ethyl
ester 29 by a two-step procedure. In the first step, hydrazine 28 is condensed with sthyl
pyruvate under standard dehydrating conditions such as in the presence of MgSQ, in a
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bromination. The chlorination can be accomplished with POC13, thionyl
chloride, oxalyl 15 chloride, PC15, PBr3, or Ph3P and Br2. Preferably this
transformation is achieved with POC13 neat at elevated temperature
weho#®s@). If R9 is Cl or F, then a chlorination or fluorinetionsA®g/@060
described in Figure 1 can be incorporated at this time. Aromatic

subfinGlienicaplbenachiayed kylstangrrdbeaneitidasinbloditg itutapgtoratures

limited.to NBS.or bromine with or wit a variety of additives such .
GBHAPIE > G AR SR PSS SR o e L Sk by
tréaGishowitlatese @lomﬁﬁpmdmkmspyawamigiw@eggsyah #elHF, DMF,
diB&%ﬁQ@dﬁMﬁ&ﬁ&%ﬁ'ﬂf ﬁ@éﬂ&ﬁ&%ﬂ&@ﬂﬁ%ﬁiﬁ'aﬂ&ﬂﬁ.c@%@mﬁ the

made from pyridopyridazine-dione 39 by palladium mediated cross
hysbapmitHepad mith FE pafBah? &é&%@@%&%&%ﬂ@%@&i@ﬂ reafonyl
chbS-RRhigve v atandsrdopethagsereiading Hyiroey dHipditiedtng 31 is

pyridopyridazine-dione 39 with the appropriate 25, aniline, Pd catalyst
e S R e
bakifiapohahibisafkd dwedshitsipenifigetive m\@m@m@m&n@v@;m gan be

DME o5 MeCN  af elayaiad demparature, MROLOPLEG RS 102l atREbase

e | Sreparat?(()n of compounds of Formula I of the present invention where

suih igs B o B b MNabldnsereitablsoreapir soiuent ek A EHE pMefbkey room
tetiQBRAHLOMCREIMIF] BycRiansars casnlingiPiacedoRIs inelidiTNout nebm

limited to EDCI, HOBt, or PyBOP._and hydrazine.in suitable grgani .
e S DN oGP O AR B Ao s Agred
bwmgtftgmdm&aﬁd@ﬁ%ﬁwd@@}hﬂﬂhﬂﬁ%ﬁ@&bﬁﬁjﬂic acid methyl ester 30 in
a S0t 039060 LSPUDGUL I PHEMAY 8BRS AUCA SNARE O ien

n a swtaﬁaélolp asic sofvent system such as dioxane and water at room
tenapeprvats io. ixerskenctoplecancenirnisd piebafcahiesmZHgriradigir4-ope e can
beCiipgatel 1 5BROS ;@ﬂtﬁéﬁﬁﬁﬁswﬂé’@lﬁw RraSuiADIRIOr JROUL;, thionyl

o
solvent such as DMF, PhMe, methylene chloride or mixtures thereof.

. reo
CHEA A5V TS5 Ko AP SRS B GF TR R0 R AR By POCT
nelieatisghyel agigdedfwith &S00 DRFatlonrd {edysiaedthen Anirerination or
triazole 45 can repare treatment of the ragl i .
R T B et ey BRI a1 U ebonytaon
or dacteiocbingthatine. SabiaxiylicrieibRB4Bchn brensre dre @ijatieniwider gandard

co Mr%ﬁﬁhﬁé %F*ﬁ&t%hﬁ&ﬁmj %%&,%@5@3%&@&1&8&8&@1; like
'PPh3, TEA, and CC14 in to dichloromethane. Substituted amino

digwafiaxoleney enPRETEp N RItho-S1K) Broeaene Hanpe KeCrOr, and

NXaRZalonat4d apremtiunBe i igsfokhafidatiiachionsl 44iis KoGte,-HWiB0,.
a primary or,secondary amine, at elevated rature in algohali

CERENE Sk o e IR SO PRBIby S\ e standard

mstpdsdacy Mmidwﬁr?@\iﬁﬂf’igw&adj{a&@wrﬁa 44 in EtOH at

[OS?Bi?X'mat%%%Q %’ Yﬂ%&&%%@“%@aﬁ‘a&%ﬁﬂﬁd@%&@ﬁﬁds of Formula IIT,

Pyridone 11 can be converted to bromide 34 by standard conditions including but not

limited to NBS or bromine with or without a variety of additives such as AcOH, H;O;,
silica, AICl; and t+-BulNH,, in a suitable solvent such as CCls or water. Synthesis of
ketone 35 can be accomplished in a two-step procedure. In the first step, palladium
mediated alkyne cross coupling reaction is used to generate the corresponding alkyne

intermediate. This palladium mediated cross-coupling reaction can be achieved by
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15 cyclized by treatment with PPh3, TEA, and CC14 in dichloromethane
to give substituted amino oxadiazole 47. In some cases the primary or
secondary amine used in the addition step contains a functionality that
weguisaspootection with a standard protecting group. In  theE®CEoeE0IIE0
protecting group can be removed under standard conditions to yield the

staﬁﬁ!f&%ﬂﬁaﬂﬁmada@ ne axadiasd eodbaThetiviaitl e 418idadekiesprdpredd

A H g KOS TR BRI i P LA g o e

P]Qmm,dandr’qﬂm’@@m AN LB 10k IIPIMJGW@%H@WC solvent
su HtLQ%iiﬂﬁ ]51\%’ r%h]ﬁe [%7&1 @ﬁtﬁ@ Jt%l@mé@trﬁﬁﬂaﬁtﬁ@ (?Fbﬁfrably, the

compounds of Formufa'l. Acyl sulfonamide 49 can be repare from

brém%@%lauﬂﬂlﬁ%%%%hcgﬁ@m@@b pro et AL RAS M P OTRT OF

piat inites toG B, Olift@ﬂedﬂﬁlﬁiteﬁf 1Bé/ B@Hxﬁﬂﬁtﬁﬁwmmyﬂfﬂy&md to the
sulfonamide in sw b e or clc so 5 l|i3 Q as %I\QF THE O 1 TFA,

ketor aﬁt@q nceo BR%E. Preferably. ca oxyllc R ar's
mmﬁaresmnﬂrmﬁm |EeDM Elaﬂgﬂw&h&@erafucbmw*@dfmem@wmm-

B addl PQ'L@JO% iEHRRA"BO" F'i&‘?&[@'ﬁ‘@ @t WLaCd 00198 dbstituted

igure 14 il stratest e synthesis of compounds of Formula | where W,_is

hydresiondn Remiibls PrErRipSQlvepatuch i (B h e DMK By Sexiures

thEYEHfE?&%&aﬁﬁﬁQQﬁiéﬁi@E@ﬂ AAeH eOrsoacid®idn a four-step oxidative
reduction protocol which % 5/051%?01 PCT/USZOO4JO§9069
ghdrd

[00ER5Ls alky ORI CH, T correspon(]itl ing
B@ﬂﬁxlrwde cﬁheaef@yntheeizqamﬂomjamdbhe %woch]LﬂMthmdsbﬂ'h@mahc

ot est Rt athicad il NaBhAIRG I SUCRTHBHPERAHE, oxaly

Plﬂmw ?juby oXi atlon with Mn02 in THF:acetone at 50 C to give the
chéories gsHslimPridenyhd, Tk BecoRefspticdstransermghiopdretrhigisd with

P@ég%at of eitharaGHisnandd eannkore) atallihiors:te, ineraldaiveddn or
C. The ketone 51 is then prepared by MnO2 OXId tion ofé¥§
%] IAromauc

ﬂ‘EBTFé%‘BBrF&?Hga% Slessripsd mdggeEd 49 adJé?BFPé’f&t

brbighnEaidid cay bhesik-eddCbynpmdacts aznfriﬁmmwiac‘lildmgtmbﬁm mhitesiltbR@S or
is H or E.js depicted, in which hIr cofi

brﬁr%moe c‘m%{lro S%I%or%mcgfl ntg f a%c% IS u%rgdggs%%ﬁg q{ctl%bs%lg%eﬁéchrand k

Buliitinic asidtdddsadventestell & Helnmsmstioredens 38 andramidoneyrifasipe-

B199u NaOsSllewingdheyarad wgire scribaddsy Emﬁéltﬁ&&é\m can be

3 682 932. Allcylation of 53 can be achieved by standard basic alkylation

medh SRR aRRE diRgr AR Rala T, BEGeiR ERTE CYupipe chemistry.
TIRPpsORdiale alkiatbalidessndupling ie@ii amivkiwiobthe bi-atindpyridotheds

mest ra d the r |0| er{lc_: 0.15a Bﬁégéﬁ%&e es rl,’l gv%c%%etggsa{%mpﬁate

gl
Krora o8r
aniline, Pd catalyst such as Pd(OAc),;, PdCly(dppf), Pd(PhsP)s, Pdydbas, a phosphine

ligand and base in a suitable organic solvent such as THF, DMF, PhMe, DME or MeCN

at elevated temperature.

[00196] Figures 10-12 illustrate the preparation of compounds of Formula I of the
present invention where W is heterocyclic or heteroaromatic. Hydrazide 42 can be
prepared from carboxylic acid 41 by standard coupling procedures including but not
limited to EDCIL, HOBt, or PyBOP and hydrazine in suitable organic solvents such as
DMF, THF or dichloromethane. Amino oxadiazole 43 is prepared from hydrazide 42 by
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conditions include but are not limited to K2C03 in acetone or DMF at room
or elevated temperature or Nall in THE at ambient or elevated
temperature and then addition of the alkyl halide. Preferably this

walkytatiemis achieved with LiH in DMF at O C, followed by Paddisam4i3a0kg|
bromide or alkyl iodide and warming to room temperature. 20

SR Vation:-oMhe PEoRes vushhalNKECaNiine sbibly lipesonagishiesdym

SNAR reaction, This can be done in a suitable organig solv
sueTe QU A TR A0 PSR, e NG s PR L™
hyaizafieréd niaied it r6Eadh¢sE80E ¢0 arpbengrem parivaleat Prafriahle prgamc
sof BSIR 24 - PAVY, LM dnchidhc! pvimliRG AR 29-TalBly,

. The pyridone is then added and the mixture is stirred af low 25,

cyctimperdeform geadislonsdd tuacsamplishrd brileatrgydradgg2 with CDI
in DYRAPEE OB . SARERigatem asneliti aRspaeicdshlyi@titorehta®the

in standard mixed aquepus/organjc, solvent systems. Hydr ates5 .
hygﬁﬂlg?nﬁae‘ﬁ*fhcﬁmﬂxﬁépgqyé‘gvﬁgﬁ% sct%tcﬁl 5r§nc&sj%ﬁn%%6fgié§gbreg, B, in
didniestingy s, nSidiihifiycl tiadBEG b0 Bt weRyBoP tatime abbedpidaeide 42

.ami r.hydroxylamine;l itapl i t h T
N A R S e e
dicHloRmEHRED CIShbstited rﬁl@%ﬂ%@ﬁ@ﬂé%&!és??hé%ﬁﬁé’f??ﬁ&?&rd&y?aﬁﬁﬂ?wp

pr&b%ﬁ%@ﬂ@fncekm%f&ﬁ?ﬁ@ REQBIAHG Jn $haneAId. projaditagleieud. intreated
those cases, 1ghe protecting grou can gﬁ rem%%g ,t{)}/ al%gF\éYi(gsolve s such as
Wil BB 30T SePRIET SHUI S R AR R R awWh 1h the art.

MEOSR0BIH Figuier O arPaifaridyive pyhthaesisrofcondpnuatdnst Eosingh vith
where X ig CH i L ictedi ic i
SR L T R L i e
cydliredrby tesstmenicuity PRbse TR 4oresbhlads dirklpeoresthansotonsive sibstituted
an:_}l% Jinic26it 22 CANBR Conve iR itihe b-ativhdavyisane methyl wsiaidiitbn

[0

owing a five step procedure, where 2,6-dich|oronicotinéc acid.52 is firs

stepRpkHRSAdAARRINS SAhTR e RERCHARIIE &SI RS (@ RIow- In

o give
thenethylsegiey pothéties geppoiesteel iandeld thdengantinbromlitons® Jin the

conyversian to the methox idi id is, preferably carrie
de%{Eﬁﬁli rfﬁ%%‘%gg?u Wu%?fﬁg%%gea% ZE%t%ﬁag %1298.8%?5]52!3 iﬁr _egcl?g fg%%. the
caibs yhix el ist therith dhtestrdoastiasiforustve anslayd. FRSTE oreatinn eogifions
o S LiEkEAR PR aiat b adenacdpl aaniianer NGhiiool, in
ut not’limited to Fisher esterification (MeOH, H2SO4), TMSCI in MeOH

dighlormeshang 25 9uingb g BighRit%solvents such as PhMe/MeOH.
josienethylatiogued teeirsihexyty peipaain thecobpacstnoflEhetbyl. Acyl
standard conditions including hut not 15 limited & | at.ele %g,rd i
Su@ﬁ?ﬁ%lf{gtlf% , Bﬂ%ﬁ R{eggreet%: %8% ate gﬁgdatcel%ge?réj’[ﬁ?é af%l aqueols
prévBiuirsMackiding buated timitetator€ Hrofe EBE.dBABhytatRyYPRgived the
appropriate sulfonamide in suitable organic solvents such as DMF, THF or

dichloromethane in the presence of base. Preferably, carboxylic acid 41 is treated with
CDI in DMF at room temperature followed, a few hours later, by the addition of the
appropriate sulfonamide and DBU.

[00198] Figure 14 illustrates the synthesis of compounds of Formula ¥ where W is
a ketone. Ketone 51 can be prepared either by treating methyl ester 50 with Tebbe’s

reagent followed by aqueous acid or in a four-step oxidative reduction protocol which
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pyridone 58 is achieved by treatment of the methoxy pyridine with
agueous HBr in acetic acid at elevated temperature (80 to 120 C).
Alkylation of 58 can be achieved by standard basic alkylation conditions
weespistiog alkyl halides, with one equivalent of 20 the aRoTPeRe0z/63R840
halide and base to give a mixture of the N-alkyl pyridone ester and the

utdies solindtithiOua kay (pigidideregret, addithate tastyrsepardims ddebpdemiThe
S AAIARN ek RESR GO RNSANEIHES P UbRIG RGN ik Egigéﬁ&%d%m

acetone or DMF at room or elevated temperature or NaH in THE at
NeBHicHt Bk ehteamdmpesatre felluvaddsy pxddabanoritheMngy WaliliE:acetone

aﬁ@fﬁ?@t’%&%@g&i@%&@g fai,lﬁg&lyhscvji_ﬂirﬂa E%Uarﬁﬁr? M&;ﬁ&qsqhéalmﬁ@d by
el Iton, a romjae or a 10 e.anga warmin O room o
agdifipR, ot e & BT e Bt thobe AR egBeC. The

keiooeriplis ieoh pyeraidA Ryrvadipoxiddtisc afithe cdarespimding ssioleiangalostiol in

Tﬁ@}é%g{%écg 8§ JHE using an amide base such as LDA, LIHMDS,
aHMDS, or KHMDS at appropriate temperatures (- 78 C to room

[Q&HRE rature i Figaiably Sdhesssi aé deransdadsefiRommale Yoxhers Xnis O a0 R
i VIt R ARSIAL ¢n(vAB P 2. 8Qifehl b hiE dRVISIONSdI St h @RI GEGE-3h hhicotinic

ixture is stirred af low tempeﬁure_ to generate ester 54. Hydroxamate

m > - g
2GR I8 TR O SIS FRAlR Ho ARSI 2 1 SoRRtiadite Shg dppaochioro
addg8nbgueflasnEHi Ninquike POl wind/ Nk 20Mb40bd dekribed in U.S.

PCTAJS2 6Q hydroxylami d amid h as.LDA, .
PR 4 RS, GHRTHOToG o Gl v U BE SRS paslatytation
cqerbhrrsTipermereing akalabiides sotitionwor et o bt dpirepriate alkyl
haiRlbien ehibeonasibyl Satrrodranc it Parsdanineridni it foiorddif O-

reaction mixture is then warmed to room temperature to yield the desired
alisyh RYELRR A8 %6 WAL e iFRAh SeRaech b rsxmm il aaiagrpliy.  These
caditphiig ifRhRiObuCaBtAdD Simistane ZO0PiR Glte@g o DMFB0RR aGe  evated

the protecti u e removed by standard conditions known.in th
te%lﬁ(la f) fﬁlﬁl{lﬁll&ﬁfﬁ% am%[hent oH eleyafeg temﬁﬁﬁaeuslfe arfl% t?ien a(i/(\:lh on fe the

another alternative sy S of compounds o
alledimalildeV PrefiarblX is:CkdntdoR & isckaved witld IRH is BINEF o fiet dofiowed by

ich 2,6-di ronicetinic. to_ac -dichlaorg-5-fluoronicotinic, acid i
adﬁ%s:[](ie(%qas(_3 the s artﬁ%%n%?er%l.a@ﬁfn%%ﬁgofgég c‘é%r%%n%cé%n%ﬂ%égr%@er%me'
Ingeepnipetaniopf ofth sl yubshstedteaitingineoinbicly hveommbishizdclatiBnAR

reAiBtY. ST 48 861iRRAe TISsERILRE AR ISR S RBIE. O TaRRIERRIUE HhRHE Base
as THE usmﬁ an an_nde base such as LDA, LIHMDS, NaHMDS, or

suRh i3S Ae SiiINBGE & apvisiae dspwigies (78 °Cto

robitefenaidyative. aftiferadlgdte datlidd ik Rdded HWASHTIHNIGR IQVTHF at low
temperature(:20 40 & . Nicotinic acid 52 is then. added and.th

ref A8 040 oEF The BN AR a3 RSB Mod at low

teEsEtfitatiogensgivesice S etbgtbostdicornd S canribendetnrepheed tingstdndard

saﬁ&ﬁﬁﬁm conditions such as LiOH or NaOH in standard mixed aqueous/organic
solvent systems. Hydroxamate 56 and amide 57 can be prepared using standard coupling
procedures, including but not limited to EDCI, HOBt, or PyBOP and the appropriate
amine or hydroxylamine in suitable organic solvents such as DMF, THF, or methylene
chloride. Preferably, the coupling is accomplished with HOBt and EDCI in DMF. In
some instances, the amine or hydroxylamine used in the coupling reaction contains a

standard protecting group. In those cases, the protecting group can be removed by
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including but not limited to Fisher esterification (MeOH, H2S04), TMSCI
in MeOH or TMSCHNZ2 in suitable organic solvents such as PhMe/MeOH.
Pyridone 54 can be made 20 in a two step sequence. In the first step,
woethybestar 59 is treated with sodium methoxide in a suittFESIYaNFI060
solvent such as MeOH or TIFF or McCOH/THF mixtures at temperatures

sthARINQ ferdS kiswe hneRFeferably, sodium methoxide is added to'a
solution of methyl ester 59 in MeOH at.room eratyr h|s

[OQHQW refluxdB f&%dﬁy@ﬂr@*@@?&?’ﬁr@ﬂﬁ‘éﬂﬁagﬁ%ﬂ?ﬂ%ﬁ?ﬁg XS oy Il?g%)‘;uvv%erex
is DEMed B4t 6D of Bre dapihak\irPEhighidj6elichlvtivg potisia ecdropAghdidhigro-5-

ﬂut trar]:ll%aad %Oepcq %é&c L%%QSBH:{ &ﬁ%ﬁd t?hl'é'%lﬁé & (f)\éﬂ'}@lgaﬂy useful for

emperature, In acetic acid at elevated temperature and aqueous

angi@gsiiv ds Q@Meméihpémﬂmc PRAFAR RS ERTFHRTR ¢ @Nealkyl
MHH@Q& l'%s?éif‘ﬁvﬁﬂlw;f@@tmﬁt@f)tBﬁ)E@&iP@X‘WH%Y@QLBMBromcothc

queous HBr in acetjc acid at elevated temper ture£0 to

ac’éaﬁ%cﬁ( Jirstcqmssied 4o, ReHOROREIRE i i lérﬁ‘? fgr#ﬂﬁe e

mdlgyDEsparad aﬁaﬂeﬁq&b&dtéﬂ rtéigjald the . fdARCAHMI0 &gy 8.1 T htheonversion to
synthesis of ¢ ds of

e RN e

solRful mﬁm@nidc&m b@z@h@ané@asagm@rgtamﬂ@ heatad intetbro fameareral gRys.

EsRUIRAR6CR %% R :Q@tﬁquQéE‘éP'l:%!ﬁeQeV\&HﬂrﬂﬁhSﬁtBﬁﬁd@P Gt2AERHIC R8id @ins,
NBS in a suitabl

e organic solvent such as DMF. Pref z:%\l}g%i 34%%?59
inqydngoRM By IfdoiReTistes stertiesing A0k 450 or
TMSCIORY lia alﬁeamsargalwedbmmydmmm anhmammﬁmmrﬁawmm &#he

Br) can he accomplished as d for Eigyr
meé’t%%e?g% 6t Bfomide 5%868151 poun gf%iu?gn@ﬁw ere sgatr)ﬁ not
lintited to ZEQH mvewmmmmS@Hynwemm&aﬁalamﬁddwrwe and
@%ﬂ?‘ﬁéruﬂnﬂféﬁ%ﬂ'émﬁao WRlRg conditiant. Whemiaith to give
en

yl or alkynyl, these can be further reduced usmg the appr ﬁﬁate

PyFidane 515 geHeHs hhoVRTAIEREH ab s RS BYHARS Wi g in acefic
acllﬁ_hﬁmﬂﬁﬂit&ﬁﬁeb@@ﬁﬁ@m q%ehﬁ)lasm:p wmylamiy@fsmazataimf]m by
1Igands, Wi r.without e ase, In anlc Ivent such,a
st , m‘iﬂ]\ﬁ’é‘mr E‘%dﬁ%ﬂse ev ﬂ(??éregﬁ%%a Ure ﬂe c??um Iaﬁleri of
thepappoepriatl Mmmmmwmmmmmm@mmndm ester and
thecn%;%%o?s% S@ rb%qo gamented inLie 'E?éagééﬁﬁ%ééﬁfﬁté‘c{‘%” Btumn

ne skilled in t e‘ar nversion of 54 to carboxylic 15 acid 55, as

chipRAtaSTARRIoX BheAReCSRIMIRIRIRFRS Pyta#r, B0k diBied oneCRs die 2crioag or
DM@ 2l 1854E8r Bt Plehfpe {'QLQ?@&] MNuHI e Yt thanssrtbesis sitd temperature

compounds of Form g}éﬂ ﬁd Y;/’Q Pyra2| one.ester
andyh 2 BR g%‘eﬁé“‘zv R e s T AR LA
DM a0l agied 3, mﬂgﬁbﬁmﬂ@ﬂdﬁaﬁm&lﬁﬂaﬂqﬂl Mﬂélummwamﬂhm room
temperature. Incorporation of the properly substituted aniline moiety is accomplished by

SnyAR reaction. This can be done in a suitable organic solvent such as THF using an
amide base such as LDA, LIHMDS, NaHMDS, or KHMDS at appropriate temperatures (-
78 °C to room temperature. Preferably the aniline is added to LDA or LIHMDS in THF
at low temperature (-20 to —80 °C). The pyridone is then added and the mixture is stirred
at low temperature to generate ester 54. Hydroxamate 56 can be prepared directly from

methyl ester 54 in a suitable organic solvent such as THF using the appropriate

45



10

15

20

25

30

20 LiOH or NaOH in standard mixed aqueous/organic solvent systems.
Hydroxamate 63 and amide 64 can be prepared using standard coupling
procedures, including but not limited to EDCI, HOBt, or PyBOP and the
wappmepsas® amine or hydroxylamine in suitable organic selvEts®uoboes
DMF, TBF, or methylene chloride. In some instances, the amine or
hydYSEARR I RRISEHdE Hhis.Ccoupling IERAlIENMSNNaRNEDSlasd KHMDS at
protecting 25 group. In those cases, the protecting gr. up c% be re (%ved £
DB RS PREAEN S Fho i e TBGEHTIn FIGEI a0 oS ion o
LSt 8i adifeg a0 peuliarod FhemisthyV dsteteidiatetthe hpdexlimbie in THE at 0
. Pyr%%inone.esterﬁl, which can be sxntthesize%gg %pa%vg {n Figﬂr?héldgsrire d
G2 108 FB e igh RS IS U R 15D o iaASSTE & Surtable organic
hydedxeinbeuSt a%nl bdimel sintuBGshthappdopryiaming dread iantin e eunding) reaction
colipde, 2%%8&%%&%&9&5&%“&9%’%‘@&1&49 ReeProtiiiI 3Bt Qﬁr{] BRhAoved

emperatures toToom temperature). In sOme instances, the

byryandardiepndidansderawiria Bissting reaction contains a standard
[0PEOIPCting gHatRle A7 WH6IeP QhMARLRR s TEhbAd TRORMB3AHE ot IFagRula V

cases, the protecting group ca  removed, by stand itions . ...
whend Rk [dgﬁo%ﬁuﬁn é%l]ﬁfgj%’ﬁ%tﬁe%ig 0 %}%%rl]%n%r%nsl Qpmie
achllonvehdctidl oidliSefhasomsitariing avidtévieded 45ithe esutd@nuitetalis Bapistsd. of

The aniline moiety is.in¢or i i ! dizing . .
S o S o SR U b DR S 2 o ity o
nigdrnis aeid St Bafstepction. bEhie combsidpreiing seiabie pregnls selisgisauch
2s OTARIlINg,3nshaninepykasnaRe 68 Withha Pehsatssy sSieHsis; Bel(RARIBS at

PdC12(dppf), Pd(Ph3P)4, Pd2dba3, a phosphine ligand and base in eh
apRIAREIIE RRFHRIESe] éawaen‘rww,vﬁﬁwepﬁmégf Ehs apflipgsadded to

Lisieyaiqamanipaiatee ol IBY isBetule (120 DrommatieiQinedisiats2s then
step can_be incorporated after the cross-coupling 1o reaction. Th

S
3 OO RSB A5 EE L AT IERRETUNTD BRI R BRI, Produc.
Estfifnbleerpapicvsaie MahihaDidi iy eiNedr onixeddso sandayistendtambs,

. roQm_temperatur. rovide 61. [00206 Figur n-al \Y;
ingie BB S RIS Serintinen uc hiscod AUSEA Broom or

TMSGRS KosuitabROoigadispictuentDuch dz hdheOe@RlitRyrdonrdtisandie faade

in H’é&r@%@eﬁ? ﬁﬁc%yliﬂriﬁeaﬁ:ﬂg Mﬁ!%&ﬁ@ﬂé&ﬁ? 59@%&%@1@8@&@ erethoxide
_ turther reacted with HBr and C1.LBr to yield bromide 67. Formation of 61
in c%ﬁ%ﬁ@?%%éfgé‘ééﬁnﬁﬂlﬁ%os'b‘iﬁir?éo}ﬁﬁ?gﬂow of tHe BropsRPLEEE fmigpyres at

terAFUHE S8 QRN GBI e B /ralS NAREBE eodilitisnteathortid dnadided to a
suitable or%aﬂic solvent such as THE using an amide base such as L

ooy f ol RAESS SOk MRS S LT8R SR S p T AR AT 2b Hep eefled
forr @odayemopgeaduite etz thettmnyingitiaddeDémttDAation itfMBRStethoxy

pygﬂrllze can then be accomplished by standard conditions including but not limited to

HCl at elevated temperature, pTsOH in acetic acid at elevated temperature and aqueous
HBr in MeOH at elevated temperature. Preferable demethylation to give pyridone 54 is
achieved by treatment of the methoxy pyridine with aqueous HBr in acetic acid at
elevated temperature (80 to 120 °C). Carboxylic acid 55, as well as hydroxamate 56 and

amide 57 can then be prepared as described for Figure 15.
[00202] In Figure 18, the synthesis of compounds of Formula V where X is CH
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at low temperature (-20 to -80 C). Bromide 67 is then added and the
mixture is stirred at low temperature to generate the coupled product 61.
[00207] In Figures 23-27, several syntheses of aminopyrazinone 65,
wohlsisiaeed as the starting material in Figures 21 and 28CEISmMepcied)
depending on the identity of 25 R9. Figure 23 depicts the synthesis of the
andRhapysa HNRNEpliedvhietehidR elidhloronicotinic acid is used as the starting
Amino-5-0xa-4,5-dihydropyrazine-2-carboxylic acid ethyl ester 68.can,be
i R e R T R e
ace87 Beid Or 28218 in3YB)itablkpreiois sileentairhesdoNEBy ldigrahin % b adied

toAYRNGR SPPANRS ingaraeratinamily| alides. v easLatBRs Matfoxylic

the appropriafe alkyl halide and basg to give a 30,mixture of the N-alkyl
acis} PRy MOTTRA! 6% R GEAPRIE TP S AT SO R ORa ARy PR R R cS R Rt s
deb&iﬁ@@ﬁ:ﬁlﬁgﬁaé Qelumhmwwhmfmmeﬁndﬁicﬁmﬁaﬂéddefmwmula
are not Jimited to K2C03 in,acetone qr at rogm or elevate -
V RO £ REEATHE 8 B othseh AT Bl IO o RS
beamthernd vsingRda medietord orastcoutitigicondifttaitioWben R i ejienyige alkynyl,
m&vgg%%lﬁwﬁl@fl ARILEP the svahesiRaiile ABIRARYAHRCRS GR¥FGds alkyl

ere R9 inge. 3-Ammo-6-methylpyrazine-2-carboxylic acid e _CYI ester
subpRRs GbFea b Eougatnbii AbaraistHest rer fmntihed tipg gjwide variety of
pdgigkREyANC1EhamISHYhIAGHitRkt 26d:H ak628)s Reablargemetoblent such as
N-oxide 6 b hieved with either.acetic anhydride and acetic acid_ .
DRJFo o 20ch HE A R a5 AP B!
depsndiepihtaction wiR M dbésco Er@#Haed mvideApliagsdativrelb io@uantdbin
: : : s i : -
wP RS B ﬁ@%@%ﬁ%@@%ﬁ%ﬁ%@?ﬁﬁa%%ﬁ%%%?ﬁ%%@%ﬁ%m

acighS.cepriwallies bidrenauanie ok mede B5 qRdrsetoomBlisisd figlescribed for
FigReRPISOMEUE 1@9;alkyl pyrazine, which can be separated by column

00E8bre o RAEER | o i SV IR S LAREAAAIL SRE 1o AR R e

X whbidreisieyatte Einphidiue bnsytiesiactitchommtie Biytd2lide22, can
[00209] Fi 5 al icts t hesi ' it

be, SRR AR B S O e R A Op KOS SOF

LioEhaeNafihioskterrian] gusedisaucnynagnarasobeont syrests cyidlidroxamate 63

and AEFAISTEY %%%@éﬁe%%?ea-%@i%é) sRYIRNNBLIAS FRIRrRAGRARBYVBLL not

ste se%lt)ence. In the first ste% pyrazine 71 is treated with sodjium

lingit b PLQREDRY JrgaRlc 4B iR SHRIPBRAN SBBHFG Of i gpxyiamine in
suibdBle ldz‘gdrliil S lvdue suahten TR tTFES, mnghn@feﬁqnﬁlﬁiﬂn.remmmne instances,
A R g O e O L e
granpadatfboscichsaseibo patettingein reobersumyad bystandird cpditions known
in the art.

[00204] In Figure 20, the synthesis of compounds of Formula V is depicted, where
X is N. Pyrazinone ester 61, which can be synthesized as shown in Figure 21 or 22, can
be directly converted to hydroxamate 63 in a suitable organic solvent such as THF using
the appropriate hydroxylamine and an amide base such as LDA, LiHMDS, NaHMDS, or
KIIMDS at appropriate temperatures (-78 °C to room temperature). In some instances,

the hydroxylamine used in the coupling reaction contains a standard profecting group. In
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elevated temperature. Alkylation of 72 can be achieved by standard basic

alkylation conditions incorporating alkyl halides, with one equivalent of

the appropriate alkyl halide and base to give a mixture of the N-alkyl
woyarsen®i/ 3 and the regioisomeric O-alkyl 25 pyrazine, wétiseend/ 9060

separated by column chromatography. These conditions include but are
thBQt dHRiseehdPr6REHRS ng%@ﬁf&@éxﬁﬁ\ﬂ{d ol raaaed aieua:]@@buamémmm?em.

or NaH in THE at ambient or elevated. temperature and the ItionR, 0
[0f78% ky haﬁ?d@%g‘ﬁi/gﬁmt s S&Pé}ﬁ%}% RIS o%%d"%?fgs ’eﬁr%(l:%f?icl)snl%gl&?/deas
stetitey HEERA = Wig)uesi V8 ralydi20pfistiepititd cBhebmidichiovadtyvisirdgiperated
. an._a 0 e ;
B B e et L (n Bty The
pajidivenrasdistednrress rFramp Hne W SEE B AT SreRmavishadcRio g Breh &f 2
mliite o frisherpaterfisspioriveHeHRE04), FdVGGl MePHsoPd(0OAc),

TMSCHN2 in_49 WO 2005/051301 PCT/US2004/039060_suitab] .
N
sobymithests asTTHE, DMBGRNAE) ME coMaiNereck9aisd GimpyHivepisR Ciedr or

im Qq,.3- - zviimi - iRe-2- Quylicasid;
A N g e
reggiienus Thabibalozanien o 66 kembe pogunriinbed oothathen iR dHeSoi 2
suftitIe NEMaiy WRaies IaPBAEROfwateXylamined Ropesti@psenibeat room
oxime functionality with a standard protecting group includes, but is not
RGP IORBNIA A This is followed by rearrangement of N-oxide 74 with
[oeithe]r acetitFipydrizle andaieatitioeidyothdsifiudfi prcetinoaa fegtnidd amdiich is
ifluoroacetic acid. R t -acy funetionality.of 1075 :
RO B 118 Nitot VIOl RBGROPer v
niaeraidl inyhspueiansehelicuiiyiteid corldridies dresTpomEAL atlyeh can be
suftRlidgs -withyanemaubdlenseidngapBroptia e A kybhalidemasdIass @en be
give a mixture of the N-alkyl ngrazinone 77 and the regioisomeric O-alk&/

B R T

bySWlitienstiosl Utkidheindse donditnitestiai{e CRarni ackiansueh RIVIFEER usiogkn

qQr. 15 elevated pet r nJH ient or elayat -~
S BAIE Bre AeSr B D S P B BLlh Sbporates
78PTivfaltowethpsraterel cRacelgeblytiie atldbihy ikcedied RODA(0n) HEMDS in THF
eprotection o 0X] epgnds u Talo PPN
o DR TS RS AR U PR it
lovelempediutde pomatytices ppdndefepradost édnditions with a suitable Pd or Pt

[o6RR)Yst Ingludingebus nat lipiiad: QAR GrahRINR4ARBRARS, which is used

atmosphere of hydrogen In a suitable organic solvént. Conversion of .
as ShnAtsid g Eeiyiak B3 ross etond 2ladth deriried FRindme g bR Wentity of
RCOpgitiRNg; mnpluding: kyhadimiethéoatiqouaritciiocee appropiaeH. 3-
Axgil;(i:]o%gigx%qll\,/gg}h%légg‘p?r%zine—z-carboxylic acid ethyl ester 68 can be synthesized as
described in the literature (Jowrnal of Organic Chemistry 1975, 40, 2341-2346).
Alkylation of 68 can be achieved by standard basic alkylation conditions incorporating

alkyl halides, with one equivalent of the appropriate alkyl halide and base to give a

mixture of the N-alkyl pyrazinone 65 (®® is H) and the regioisomeric O-alkyl pyrazine,
which can be separated by column chromatography. These conditions include but are not

limited to K,COs in acetone or IDMF af room or elevated temperature or NaH in THF at
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dioxane. [00211] Figure 27 depicts the synthesis of the aminopyrazinone
core where R9 is 25 Cl.
3-Amino-6-chloro-5-oxo-4,5-dihydropyrazine-2-carboxylic acid methyl
weptessiBisan be synthesized as described in the literature KOTAVR2ddifR2D60
Chemistry 1967, 10, 66-75). Allcylation of 78 can be achieved by
mﬁ%&@arezb@aiisa@é&ﬁy@ﬂaﬂec@mnmmﬁwmmwﬁmﬁmlides with one
uivalent of the app rrat alk alide and base to give a_mixtur 9.
{H‘(b% -alkyl %ﬁﬁ%rﬁ%ﬁ‘eﬁ@ %?ﬁsd the regrorsgrﬁgzrlrc B atkyi Wl v s
yraz%a;ﬁ@-ﬁrhleﬂhsd@rymme@ambed}by aﬂ@mﬁmﬂr@ﬁﬁmo@raﬁﬁy heesa be
RERRons RS BN BlLHURHE LA OB IATTIONG:) W, 9k, 1621-

room or e evate temperature or NaH in THE at ambient or elevated

160 Bramragamanthed Momdsrb8oancbslieghisxrtl vt sitksr ssetgcadrde and

maﬁﬂ&tﬁ%%ﬂ&%%@@c&Q&&%ﬁ%ﬁm&@&a&a&m&wmmmmmmﬁ}sd by
of Formula V is degfted where X is NZ-SK 6:@ﬁﬁversrorﬁl % chI ride 79 to

deprriesBomAdt MEREFCRE!CEh BT AR Aef8R IRy Aekeved by
staligaybagitcyRylationiroralitioit nocogrtatrechileylcthlidasg with mmjmmment of

C%%S%CO "'igyvﬂﬂl'éoéﬁlé&sg?d‘ 2 PiRERE BHHIDNEAA NG ACRITRIIES

ariety o catalysts and ligands, with or without adde

Mbhsemi:n @emmmr&@&vémgaeﬁeas@mk qEPL bR, Seetog hy, column

%&; glevaiad t@dﬁ@ﬁ@@iﬁdﬁemm fiﬁat rra.ﬂfuar ik depend eeidhe or

nature R9. These Pd mediated cro OWrE Egt%%egfé o
DME hErofs SRtrisrb RABTATDT 95 iy RIS AR D
malmmwﬁmmamemwe further reduced using the appropriate

ing agent ta, to |de aI [

roé‘iﬁ%g depr%?%ﬁreogén esISTor c#r}r%r%ﬁer% ‘?ﬁﬁ‘ %%@éﬁa Xgﬁgeel{l%herﬁeR

— fizse SyAthizse’ chldehfductly RO PRGN T barnthesed as

degdﬂﬁgﬁ)%ﬁﬁ@ﬁt&é%@(gfgﬁéﬂ GES AR CRaYEES A0 ®, aldelviriel 6280 Ptideone

his can be accomplished by reductive amination, WhIC volvest

72réa’éth9r1“3ﬁdﬁré‘1a3rde‘rf§/d€%vﬁﬁﬂ‘i§1?ﬁe el i oRNTARO M 1185088 By
sotBdH GHamoxite ansylisalisledtipinig sgenit snciLaing 4O rmt*nrmted MJBOH/THF

O e S S e e RN A

y%mw’faﬁrﬁaﬁaer Szeca;rﬁt}thBHaN%ﬁﬁheahyt Iatandaeipmphmdsfmw@@mt not
ib 19 t

” e |8§ u;%?ta% ggle%:%é%qgﬂ:%]: ?Coholggq%%% ?ﬂﬁem MeOH at

nvers‘r’on 81 and ether 82
elmmmmmmle&omgf 78 (@yH AT tay| stapded hysig @lfylation

gﬁ% 1aMaR R g dgsivicanok e Afsopakitlangngide
converted to ether 82 reactron Wlth a sunab];::;3 baﬁe and the desire

aﬂélkﬁ?%%ﬂr gével m&méeb alkyl pyrazinone the reg101somenc%~a1ky1
pyrazine, which can be separated by column chromatography. These conditions include

but are not limited to KoCO; in acetone or DMF at room or elevated temperature or NaH
in THF at ambient or elevated temperature and then addition of the alkyl halide.
Hydrolysis of nitrile 73 is followed by esterification to give ester 65 ®® = Me).

Hydrolysis of the nitrile can be achieved with either an acidic or basic aqueous solution,

- including but not limited to aqueous HCI, KOH, or NaOH. Esterification to give the

methyl ester 65 (R? is Me) can be carried out under standard conditions, including but not
limited to Fisher esterification (MeOH, H,SOy), TMSCI in MeOH or TMSCHN; in
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limited to addition of NaH to alcohol 81 and the then addition of an alkyl
bromide or 25 alkyl iodide. Alcohol 81 can also be converted to ether 82
by halogenation or activation followed by addition of a desired alcohol.
wdaagmaeon can be accomplished with POC13, thionyl cPiOVidR2I @860
chloride, PC15, PBr3, or Ph3P and Br2, and activation can be achieved

suipbeantian ofchidets\siehGt FRE</II{ONH) with, including but not limited to,
orTs t | C 0 0 9.

d}%idgili ion of ggﬁr %ggh"%ég %%:rﬁ] i% % élgﬁ%argoxg%c acl g%&gggésj%feals{ is

CefodxamAteradasind apsibne 6m%rém1@éﬁhmmﬁml)cawatﬁéﬁr%

cRBoRIERHEE LRYD SlePNBkRS HaSCHDBE Wnfigies bA8eiE Rl Rrerature
2005/051301 PCT/USZOO4/039060 [0021 }&)qua@ % icts the O-berizv]
eSS driatssof B, 48 e e =L88%) o it i @ O-benzyl-
hﬂd&h}ﬁmﬁhﬁ%&@@ﬁdﬂomﬂhmmntmmmgagmnel lfuimﬁumglbjnmth a
n MnO4 rav; r li
SIS G B heSRT g R s 0

ree@@rpﬂmgep*roeédbire@dﬁcrlﬂduwgls britheat Apstied aabpdde H@Bta@ﬂuPyEQﬂ:’ or
P tAe-APRIPPHALR NIRFIRSULaRSHE aR&nM%mﬁéw&?ﬁf&MBnamy of

THF, or me hy ene chlagride. In some instances, the amine ysed in

T e EHOH MBI S TP tB e RSO A S eehioved
bylbRra g aKbea0HaR sasineth by tignliahatideivit knovirallie of

art. Carboxy wel ash droxamate a de 64. wh
ﬂl??@?sfoé)qua ?ﬁg%%ﬁﬁéfi carlgl tt%ﬁébemtlo prep]g%%ﬁdaﬁg’gf gazmoneeﬁ and
thelesgivisontériciguatiey pyraziteoohiob zas |tRigepargoddeprsmie chopmeictphy.

TR AGIYEHEE IR R tal DENJO Bl 890 %@%"?ﬂ picaderddenit RJom or

C(O)H) under standard Witti reactlon conditions, followed by reduction

cleyetR FORATHS Mt dan BoH dEhiRgt sbeleraiofirmpreaitomd thmaddition

oftihe ﬂﬁﬁlﬁ@ﬂdﬁ. alégﬁbtedl@ﬁ\@ﬁwﬂﬁﬁ@lﬁ yHdeldad H{E6teaBade thide aldehyde
ehyde in.a 15 suitable or csolvent uch,as THF. The Londitions fo

65a(4ﬂ matl%(ind he desire Fp%gggﬁ%r%%s yhO%J ardesv%ll ocumen gghﬁ

griitprehasenariftheatotestingogramychmsakildenirylitcan bRewmmnﬂwuuﬂcheatalyhc

y\%gé%ﬂ SRS wAR PeRGEaTRLeRed UAdRKe B\éﬂ!&ﬁlﬁ%ﬁ%@ﬁﬂﬂ%@to

ith a suitable catalyst, such as PtO2 or Pd/C arboxyllc acid 62, as well

PdAg iRy mdestancdmesphsrapRidodragre is R@l}?‘é‘&ﬁ%@l&:ﬁ?&@l@z Ggpyersion
of tbEmBaDERMRR 8NR2C: BT eqsibe hénibiedrandtd RRolikid Wdddifions,

ure 33, the synthesis of co unds of Formula V is depicted wher
inq Rt YT B AL, O €3 CRATOR B LR G a3 =
di®@ngsing standard coupling procedures, including but not limited to EDCI,

[mgait or P %85 ?ﬁé})ﬁ& %'Qgrdﬁméﬁg%?'ﬂlgr Spy PSRN SR BRere RY is

THF, orl
CL 3-Amino- 6—chloro-5 -0x0-4,5-dihydropyrazine-2-carboxylic acid methyl ester 78 can

be synthesized as described in the literature (J. Medicinal Chemistry 1967, 10, 66-75).
Alkylation of 78 can be achieved by standard basic alkylation conditions incorporating
alkyl halides, with one equivalent of the appropriate alkyl halide and base to give a
mixture of the N-alkyl pyrazinone 65 (R’ = Cl) and the regioisomeric O-alkyl pyrazine,
which can be separated by column chromatography. These conditions include but are not
limited to K;CO; in acetone or DMF at room or elevated temperature or NaH in THF at
ambient or elevated temperature and then addition of the alkyl halide.

50



10

15

20

25

30

25 Hydrazide 86 can then be converted to several desired heterocyclic
analogs by cyclization with an appropriate reagent. Conversion of 86 to
amino oxadiazole 87 can be accomplished using cyanogen bromide and

wo basesseh as NaHCO3, in a suitable biphasic solvent spSIEISz0¢1039850
dioxane and water at room temperature. Conversion of 86 to the

[od2§2fiazoloperfid carn i AseamRBiishad Ry deastionreiiupvsg assictel wakre
X B T OB PRSI S 1 OBHEREcs ek B I (R ARl Pt
B | ti t ’
a]l@[]di?aoﬁlg;}s iy falloywst) hyniyehz atiﬁinm;i:thn bqohrélilgl‘kph wospigiPd, mediated
triethylamine anpgd carbon tetr i ersi . )
oL O R S it R
vargyorfiJiibleaidlista and Beaprprowil we wiveeusyeddad thascuith afuitable organic

sol BT QR BRAIONIE SYEFas QYRR AL e 1BpRARHYIdPie coupling
followed by cyclization with tri h@nyﬁ%hosghine, triethylamine apd carbon
inaffy,

pasiagh b AtReHT WO MBIERRIR -F g ioediatsy SFesER 5,8 el
doSinfsial thetheminatnez alel AteSikeanwhdpcogmplishiiddniththe art. When R is

thiosemicarbazide using. s ard ing. Iti :
SR T e T e T
pravideclipritbsithtiehlgrBmethane. [00218] In Figure 34, the synthesis of
[00298]POUNAg; B 0SB MRt ASRIGIREhUCEs Misohsie acrehauRiING where X

) &penm of oxadiazolone 88 with a dgsired amine can be to accomplishe
18 .

B HbGR R SYHEASEIN A aRi s B yielG GOHA AR AEYATRE A9cyRRo8g fSher
furRBonithkép Fndphoapfitneihiethylasitne faldbsdeas] tetuadhtositleThis can be
dichloromethange. .In some instances, the aminge used.in the fingx ing..
s AR L EENEATe S A Mol o e (R cpoh OF BRI Wi
thepdeséed ragne Lot - OBl dotioveed dyysteditsion vdidRicuidblo wedwaitgeagamt,

mciﬁ%iLQFO&}:%m%jiea&%@M@M@@ﬁ?ﬁ%ﬁ%ﬁm@%@@mﬁiH@@ﬁﬂeN
the tr

_treatment of a hyperproliferative disorder in a mammal which ]
at FSHiPHERRETMErap SPaNYiCREIG02 2MnBEH STy LoRARHRE D Adeamide 64,

whBFEREMH SveNbarHANRERN a4k SEaube plypace enimlto salleguiddidith Pigures 19
rate thereof, and a pharmaceutically acceptable carrier. In one
AM%fibodiment, said pharmaceutical composition is for the treatment of

[000aHer Sudtigas:20 Kepiatsltings surasiousiedisldd 6ér(Riastd Gahdrealichol
81 gtrﬁ%ﬁlepgf‘d R@&%ﬁiﬁ‘lﬂ' Qﬁhﬂféﬂﬂ}?é’ 6P 'g%@%%ﬁh%égfﬁﬁiglmducing agent,
esophageal, testicular, gynecological or thyroid cancer. In another
inchiine diehent ligiadin ANatite preuides HEeel S ig¥sPhnk feather o grted to
cthBO82 62EEHOMS MR QI PIRlkRI A4S divPiEed sed atbERMiad) yRaraiagiddfot

i B T S LS S A T
alkphiadidaceAliichblc@impasitiorbéocdhresried to ether 82 by balogenation or activation
followed by addition of a desired alcohol. Halogenation can be accomplished with
POCl;, thionyl chioride, oxalyl chloride, PCls, PBrs, or PhsP and Br,, and activation can
be achieved by reaction of aldehyde 61 (R® = C(O)H) with, including but not limited to,
MsCl or TsCl. Both halogenation and activation steps are followed by addition of a
desired alcohol to yield 82. Carboxylic acid 62, as well as hydroxamate 63 and amide 64,
where R’ is CH,0H or CH;OR, can then be prepared from 81 or 82 as described in
Figures 19 and 20.
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treatment of pancreatitis or kidney disease (including proliferative
glomerulonephritis and diabetes-induced renal disease) or the treatment
of pain in a mammal which comprises a therapeutically effective amount
waj penmpeund of the present invention, or a pharmaceutie@ijuszmeosaime
salt, prodrug or hydrate thereof, and a pharmaceutically 30 acceptable

[00atser. [0022ddd he H&ymﬁimeﬂsmbms,fcamﬂyamqa?ﬁeam(mm to amide

iti th ti t lantation i
SRR BTG LR B TS et e SIS AR AR
ndP EmitsGRONMBOAB0; effdbtili-Qncampuivideseaporuiig atich3pregayirsion of
ack Vﬁ“{i)oglnﬂeas@*amégewmﬁﬁxh@&ﬁ@ﬂgaa&aﬁﬁ,&a%g%&%gg]smég,emmdmg

thereof, and a pharmaceutically acceptable carrier The invention |

buseet fimited iR BRI SR APRIPEREALT AGIRC dR SYigble organtc
so[%ﬁtﬁeu& @%%%S@é&%@%ﬁ&i%maﬁﬁm@ﬁeeﬁmﬂmsd in
a 5 therapeutically effective amount of a compound. of.the present .
8 RIRTR e AopRIAAE A T AL AP b e o e groetng
grthprent lendmaopbdimatedechibpnditves thiskere dnrtbe. at.ofadbmbbdinsih 62, as
wﬁ?e'% e masewical Sampesitian is Rt RN A iReese AR L {HO0Men be

p consisting of tumor anglgﬁeness, chronic inflammatory disease

prepase diomifidhan fersribed Hultierret N e Afumatoid arthritis,
[08336OSClerpite 12 iR Qohhaweh dissasey dke1 ddeastoch akkyl 85.

: | , diab diahetic. reti th e
RS S By e LI HEL R ATEHL A dBpaRon onditons
fohewﬁﬂgiaadaﬁ@ioﬁahmh%maﬂl@pmwm&ﬂrﬁﬁovﬁnmﬁﬁmgampﬁm
mx'z%i‘x%s%é‘ﬁqﬁﬁ}b% BFOSalt. L3N, ANd SRidRsm ﬂ@?{&ﬁﬁ%@ﬁd&ﬁy@ ina

Invention also relates to a method of treating a f1y-perpro Iferative 15

suiiisbdr derehnia. Sedverh anehat BT scEBha cpAmsient o foamaioaneh e desired
philiBIRRAItIARIY 2 RNRATHE AROIEY B 6 WRBRAMBGAS ARCKRERER BY INVRHIQRIlled
~ orapharmaceutically acceptable salt, prodrug or hydrat %ﬁéﬁgf. Irglocrllre
in R AP TR R A  h FB MRelSF SP RS Wi & bvrogen
atBRjihcteRgiisa waimblesaelyshladdess Fadtior ParCrazaibpxylizamtich6chs well as
eck, renal, kidney, pvarian. pr e, col |.-§s0 l, testi '
S S P e e AL R B o PR fom
85redalessribethin Figengn éheod 2thon-cancerous hyperproliferative disorder

[oéélﬁq as bepjgnvpespiasia Ainthe skibiseunls F 2eiRIIE MaB@S]HcRY where

prostate (e.g., benign prostatic hypertrophy (SPH)). [00224] The Invention
Wol SRIBIRAEH 2 CRAROH e e For B %ﬁi}lbfé’rﬁ?oh?’&rﬁﬁ’\?‘& 86 using
stlisatiesupliagpasosdatd) ahdadipgsas ashliinistérin EDCIAMOBWNBYBOP and
hyf g ShideTL b TIk" SEPTP IR ik, PP RO NRE Gilorice.

Hydrazide 86 can then be converted to several desired heterocyclic analogs by cyclization

with an appropriate reagent. Conversion of 86 to amino oxadiazole 87 can be
accomplished using cyanogen bromide and a base such as NaHCO3, in a suitable biphasic
solvent system such as dioxane and water at room temperature. Conversion of 86 to the
oxadiazolone 88 can be accomplished by reaction with phosgene, CDI, or a phosgene
equivalent. Conversion of 86 to the amino triazole 89 can be accomplished in a two step
procedure, first by reaction with NH3CN and aqueous HCl, followed by cyclization with
triphenylphosphine, triethylamine and carbon tetrachloride. Conversion of 86 to the
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pharmaceutically acceptable salt, prodrug or hydrate thereof, in

combination with an anti- tumor agent selected from the group consisting

of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating
wantidosatsasyigrowth factor inhibitors, cell cycle inhibitors, 30Pen2yse®4/039060

inhibitors, topoisomerase inhibitors, biological response modifiers, anti-
mdIFMARES M@0 e ResimplisHeidiSs and arp-prdedgrnSirfd626dctona with an

invention alsq.relates o a method of treating papcreatitis or.kidn 4

i {lowed b

SO DS DR LS8 FCor S0t GI0E Hhae s & el Hiotied by
cycinmirise s #l mirijderiphespbiiel nvistrnd kavitterapéutiedion efdeapidoride 1n
iR RLR CRRARY QLG NIESROLIRN s bahBrmassiaalole 91

acceptable salt, prodrug or hydrate thereof. [00226] The invention also
cancia resqEplishet o ResrE TRz e LRTRgE B R EORRIRS AP o n FHgh s
EDOR! Gomepiaes Rdiinisaingvith Saifhsayhadphie rapetiiitalineeiadtivabon
am unéo.f a@%%[n ou?ﬁj of the present invention, or a pharmaceutically
te ﬁaoﬁ Hie ,Oé?FB’c? g 6r hydrate thereof. [00227] The invention also
[002i&les to dmRighod3df theatind)ais efsesmuiandd of Foaselddgdndepictnd where
w ARG g Nk CRERSas RO RINAIR NG RRAI% e can be
mammal a therapeutically effective amount of a compound of the present
acopmlishel B BOH I ercelinsing capdiioms e Biald Brodriighorany i Sgayclized to
o3 theeaipHus/isnesphiad mRMylsRiFe MRIhos BoioktralRgia Histigbromethane.
selected from the group corélsjstli%%%of tumor amgioggzt?nesciglfl CQII’l?aI‘ilrilCa standard
In SOA BTG B RS AU OTE ATt Gt FAS ePEER,|
protteinmatepy. Hawkbsiseass, thkipdiseidsgsgsogh e psoriesisyesc bynstapdard
a SCIEﬁg%r{Rﬁie jabetes, 15 diabetic retinopathy, retinopathy of

COLY 0118 . . . .
prematurity, age-related macular degeneration, hemangioma, gliom

a
[002hnoma Thejokretionr abinarelagovarian PhrsaaseRicg] sanmesitien for the
treDEASIR T ONPEAOHERISR BRI G3A 68a 4801 A8} Hible dovipRenals@deiateslly

to a pharmaceutical compogti%F for treating a disease or condli
SE,

tion .
efTrelEHe PRI nfa GRPRASELSE JMRoRTHiE e BISANSE, Gbshy Rt g icaly
achppmidisdrdasirpratifaydtive tisestlers] infeetiousaisediyeocrpiatiseanicr. In

fibratic,disease.qr neurode erative di ' i
o T RS S AR R A s s
brammebeng svention col.biddem satisipangrsetiopbaead. ed, ek ignnl. kidney,
ov hﬂ{, cothpreelianda @E@@g&@%&@@me?ﬁ%@wi% fEyRnaniascel. In

the above _cﬁseases and/or cond’itions include byt is not limited to

anQ T RSB i feidoBhATar BLTat SORRORKITR IRy RSnErPHiekal &dien
carflisoasas/pugiotifpahiagisotazema, asdbasiatobgmaasdiabéteseasiin (e.g.,

diahetic complications iaﬁaeti retinopat .reﬁino athl){o&gl[ﬁ aturity,
PSRRI SRR RS TR eag% eéga(lifgﬂl, r%%%tllg ,e(%?gn?& obstflictive

[06220] The invention also relates to a pharmaceutical composition for the

treatment of pancreatitis or kidney disease (including proliferative glomerulonephritis and
diabetes-induced renal disease) or the ireatment of pain in a mammal which comprises a
therapeutically effective amount of a compound of the present invention, or a
pharmaceutically acceptable salt, prodrug or hydrate thereof, and a pharmaceutically
acceptable carrier.

[60221] The invention also relates to a pharmaceutical composition for the

prevention of blastocyte implantation in a mammal which comprises a therapeutically
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pulmonary disease, idiopathic pulmonary fibrosis, allergic responses
including asthma allergic rhinitis and atopic dermatitis, renal disease and
renal failure, polycystic kidney 30 disease, acute coronary syndrome,
woangeekisel heart failure, osteoarthritis, neurofibromatosisPOFF1004/039060
transplant rejection, cachexia and pain. [00229] Further provided is a
effrmtinzo andwof Fefrmutahpeondhwél ifhd-gresata l1hvehid0o2 00 5pharh3Rtutically
P 0 . i t
S Bt D b ol P I St el e
[00223h-blooddg ErabepHsterelbtysioaphtanacaBisalnemrasilion farfegfing a
difusHferiamtOnd SHEBIUEaREas. ASmprepdaaskisths HaghRhd WRIPQURR s a
Formula |, Formula Il, Formula_lll, Formula IV of Formula V in the 5
thrRRSEPSHOh SHECHYSARBRERt Br the PRI 51 The arsssredygton. or 2
phaanalitivtisitie scedyedblalzalte prodmgron-hjcoate dizeoinl apdefephbhnacentically
aore.prefer ' . ' & [Q0230
e AR S A, X O S o e«
digsmagsearciadiany the capariensistis grb BHOgS FRiPEGRITEe shepBigidnflammatory
di&A5BPQUBESr FRCATIRBLP dhERg N BIRACSS Ot HVRNARRHREC! UBRrEREIerosis,

. example, patients that have been diagnosed as having psoriasis,
InRERRALs PRI (SR BFTRSTARYCafioBFODBHE ESHRERY; ENfloroderma,
digharess e atishedn cestisdpathpn cetirguadey obfheheaduging naghrelatade ouular

deSLnOHAGEHIRE MIRNO IR HCING SANSE XA CNGRL: LRG1ALEANCE et

Ancer of the anal region, Stomach cancer Jcolon cancer, breast Cancer.
hmgoprnsksetigypressiogielaurnet sidermoiégaecd’s sarcomas, carcinoma of
[od2e3fallopiamBRRRInEEACHQIMRINENE S SRR W 1o 3FE MR SR ferative

_cervix, carcinoma of the vagina or carcinoma of the vulva), Hédgkin's
disgrden e Ao BARERab fiffeeRpp Rt AdriRieEng  haadfnmpmmed ih e aprasicaly
cfftehendaetne sfdemrpamdcafcHeobibaihyivieniaiaiby roigradsenilally

lands), sarcomas of soft tissues, cancer of t rethra, cancer, of th
e e B ol aeR BTl R ecs to
thectitefivsat! ofy eaptro b, lyniphiomiis gcameamafsticellb bbdder.caastier pinbweatic,

bre$iNEYaAr derRIel(RITKiERY! CoLEACHONA: CRETROTE %fsﬁacﬁﬁrgag' RElS:

or neoplasms of the central nervous system (e.g., primary
evnsrinerabos HirEnid ganeihord Brefhsiembefionemk stidifrthgd relates to the

treRORAD BT hollBdi tlolBisypaiprioRralbe [kl QiR BaBERNeaUNRRIplasia of
h co o@tion for.inhibiting 25.abnormal cellgerowt inamammt?l %hic?tr .
theg Ig?fgr & DR RN BT FRE P 8L REP B PR e s BHE S BRI G g ertrophy

(BRRrmaceutically acceptable salt or solvate or prodrug thereof, in

[ooﬁﬁﬂgbi”a“%é"’ii HOLBS Oﬁeﬁa‘f&em@ﬂﬁerﬁ&%&’cﬂf WPersln (he.ameunts ,
of the compound, salt, solvate, or pro drug, and of the chemotherapeutic
hynsreplifeniive Siroedecinp mammal that comprises administering to said mammal a

therapeutically effective amount of a compound of the present invention, or a
pharmaceutically acceptable salt, prodrug or hydrate thereof, in combination with an anti-
tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents,
anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,
enzyme inhibitors, topoisomerase inhibitors, biological response modifiers, anti-
hormones, angiogenesis inhibitors, and anti-androgens.

[00225] The invention also relates to a method of treating pancreatitis or kidney
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inhibiting abnormal cell growth. Many chemotherapeutics are presently
known in the art. 30 In one embodiment, the chemotherapeutic is selected
from the group consisting of mitotic inhibitors, alkylating agents,
vampepsesatualites, intercalating antibiotics, growth factor inHORAIRZ0e6039060
cycle inhibitors, enzymes, topoisomerase inhibitors, biological response
diS640/Q 2005/ 1BALiPLTISROMHORENNE mogifictazanttharthempeytically
ngiogenesis inhibitors, and anti-apdrogens. [00232] This inventi
ef?%cf t&s %%u%e od Fgrp?ﬁﬂ'fgl in%f a%gl% rlr%sg 1’?:e ‘Eﬁ%vét i?aamgir?n&ﬁ%f%émgﬁy

actreritrlg albypedpwitifdradivte distaafer which method comprises
[0BsaRjnisteriggo;the mammel aRAMOURt qf aRR0WId AblkaREeSERktocyte

invention, or a 5 pharmaceutically acceptahle salt or solvate or oPHrOdru‘%‘iﬁ aély

implaptasion e MBRRELHAL APPSR AGFHEFERE thriard mameahadtirery

cFERRMROBRALHEILFS RO aslY Uil ipriemonibiantian withahehsadiatotically
ther effective in inhihitin abn(%rmal cell growth or treating the

4 PR P R RS Hammal. Techniques for administering

[0faa@Etion thEkepipemdiknoiao ireldesaia, ambthedeaf tteatinge disensasarelsted to

valking Q. sombination.hetapy described hefeitodhaadipisiation ofilgaid

compound of the “invention in this combination ther‘eeg% can be determined

memradst Hissp iy st ArowRind FetitRe tRE ebMPBTRTERE SRiFRiom of 2
pHAfgsealieNligRRab eatcprabineunalaalls thoreseaitre tmbediinantsaid
with radiation for purposes of killing and/or inhibiting the growth of such .
i AR CHESRR AR PR G SRR A T S e B
chseﬁsiﬁﬁlagmhnogrmbwl lsnoh asrdematidoattbaiim e atherosclendissionfletigiatory
b RlSeS adminislerng tg,the Mammalan angunt ofA compeuag, Alithtes,

present Invention or pharmaceutically acceptable salt or solvate or )
digheifrugtineralby, wisiitopatiou s BrevEbe isgeTelREh A drsRREAP,
helfRaban! withdAdRticRmNE AReUnERbINCAGaBPaURG bealit, Asg|yaiertatic,

this method can be determined according to the means for 20

prosiate, CHR GG SIS of such compounds described herein.

[0022834] _Th&“ﬂammlﬂ@oreéms () aaphneﬂnaclgoﬁeaiobbmaqsh'apurfacemﬁag a

dié’e%ge‘p&sé}é%ﬁiﬁéﬁnpéﬁi%ﬁgt abnormal cel! ot 10, 3 MAMMAGNDIED destructive
comprisés an amount of a compound of the present invention, ora

boph disnedsen eoliferativesispidesn inficions discaser 8Bl dispats fipmsciscase or

neibRAtaRIcAY-lahaiedidesivativetnararh 2BehpRREQUNCRIHERRARYOk ffective

more substances selected from anti-apgiogenesis ag nts, sjgnal

e
ampAk G ceRTRARRS BF DA RS PO RRERR 08 ALRPRETIRSE acceptable salf,
prévitizedigdrretisragfais, sphhrmaditiiésl{naatripiabbtallopentixrasgpRy of the
s e kBTl e ElIOYanasc O) INHRLA'So AR arturiis,

cyclooxygenase  Ilj innibitors, can bé used in conjunction with a

aﬂmqspjgmaij,dhﬂwm@genbdmmi@mgﬁ&in diseases such as psoriasis, eczema, and
scleroderma, diabetes and diabetic complications, diabetic retinopathy, retinopathy of
prematurity, age-related macular degeneration, hemangioma, chronic obstructive
pulmonary disease, idiopathic pulmonary fibrosis, allergic responses including asthma
allergic thinitis and atopic dermatitis, renal disease and renal failure, polycystic kidney
disease, acute coromary syndrome, congestive heart failure, osteoarthritis,
neurofibromatosis, organ transplant rejection, cachexia and pain.

{60229] Further provided is a compound of Formula I, Formula I, Formula 11,
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30 pharmaceutical compositions described herein. Examples of useful
COX-Il inhibitors include CELEBREXm™'| (alecoxib), valdecoxib, and
rofecoxib. Examples of useful matrix metalloprotienase inhibitors are
waeseshsdin WO 96/33172, WO 96/27583, EP 818442, S5PONADS2004/039060
2005/051301 PCT/US2004/039060 EP 1004578, WO 98/07697, WO
FoB{033¥6o \ WRHAAH I 81 6k 98/34Ram M Gh B/ BBTHRBN\UD B8/3BE66s and

EP 606,046, EP 931,788, WO 90/05719, WQ 99/52910 9
coR S0 SRS O A e, SR Bl 3 S more
prafeBblpatenihio, 51861 Goan$EP 1601d86, afkls \wmhidade inderpeiateld 2
colBl el ireies Ry Yefersna iR erRadtA R 2ANbMME ¥ in the

inhibitors are those that have little or no activity inhibiting MAD-1. More ,
propaation of r@adirsmah i troaipshhish RAVIBeTehEne Rt ons Srserihyd
abihe athervaatixsisoedllaproibipagestie. a Midiral Mivére3 privitdddi4, a human,

MP-gr, MMP-6,.NM-7, MMP-8, MMP-10, MMP-11, MMP-12, and MMP-
§ %I)l.n% f&b%dﬁ% &rms "abnormal cell growth" and "hyperproliferative
[0afi30)der" aPatiage dhintteauarizrsidslwitthiorappiisistioh e D23ERt AbisoReH| O
ph&&ﬂag Bﬁ’]éﬁlygéc Q&ﬁ@,%ﬁ@&&aﬁ@ﬁ&%é@d RACRICniEHaRIsIABlding to

growth thatis independent of normal regulatory mechanisms (e.q., loss of
themethedsiphibin drentians incndaclor eraanele neianis Hihbavep %%}ﬁ%tr?ﬁ)as
halil{p Qe Blsi I arRsiRskd ifRtRuNiaialEPEEXRIgSoingen BorateanbeoIMEML,
ldnase or over-expression of a re%etgto%t osiréenkl;nasc%;t Zgolagrg K %gglcular
Pa?ﬁ’a?&ﬁa‘fﬁnﬁghs%ffo‘fﬁ%ﬁ%rﬁﬁg%t?ve B yrosine
mdlinase acteraiio caocaevdinangntiem ostilat prodiferatsdsy o deptapal region,
stoiOR e KINaSaS: (4h ANy HmPLS IR RIQJEerAt e a6 B hmors (c.g., uterine

serine/thrednine kinase’ activation; and (5) benign and malignant célls of
sangemessprofiaamy oldhshlienisn WhtercaoiapA ahthseriomRiMe iGN of

th VLI QR AGEHS o fRLABIANS tarBholiepbNthe ASHHEHARIEHTs AUQRS, cancer
otherwise indicated, means reyersing, alleviating,.inhibiting the pro%res¢

of ghe spPBoERifgHRE aishiaem (’:B‘ﬁfﬁﬁ'c?n t82%h %F] %ﬁc?{"flégrcrﬁlgps Teolor &

carRe off throfie/ Ry ptoatsnidue hditsol ddaalsyonditons Diisofetissues, cancer of
"treatment.” as d herein ss.otherwise.indi : .10

T e A o S e

of ghildhaodf rmpheaysigdmmphemes eviees iribadiaderrarrassd httha I kidary or

ur G NG 4P e Gl RICR AS DR P YT S AFRRNMRAHEN i $88SRsms of the
condition and its severity, the |dent|t)é(§%qgé weight) of the mammal in
I

conigsb PV AEL TR B8 c BRI &R TR tREI LS RS P BRSt™
gliskilesripitiieuarhdehoealyg” is intended to 30 mean at least the mitigation

mu%%ﬁdlseasﬁé:solrﬁqrgh %ﬂna sonr]glg@gs] (lJ’ 2 ‘lf)%r;r%lsagelgﬁl&? QOIHEJ%tS{aOH for inhibiting

abnormal cell growth in a mammal which cormprises an amount of a compound of the

present invention, or a pharmaceutically acceptable sait or solvate or prodrug thereof, in
combination with an amount of a chemotherapeutic, wherein the amounts of the
compound, salt, solvate, or prodrug, and of the chemotherapeutic are together effective in
inhibiting abnormat cell growth. Many chemotherapeutics are presently known in the art.
In one embodiment, the chemotherapeutic is selected from the group consisting of mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor

inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response
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affected, at least in part, by the activity of MEK, and includes, but is not
limited to, preventing the disease condition from occurring in a mammal,
particularly when the 58 WO 2005/051301 PCT/US2004/039060
woarisiaismfound to be predisposed to having the disease BOTURI06#039060
has not yet been diagnosed as having it; modulating and/or inhibiting the

milEasCAanMimand/ab alayiatingitha diseass-sendiian. [00240] In
order to use a compound_of the Formula |-V oy, aéj?%rn@%]c[ﬁggcal 5
rea

[09282htable Tk H’rvﬁ?ga?uwg?e%]ﬁt?gr%eatﬁéefggeu ic ment (naluc méeu
griovahiyl actiemiredton ergtinf rmaypeatlifctatdegiivomenwhicts motimd | ypmprises
ormulated.in . accordange wi r CEHI i or
Sl g e e R S S S
phivsreciuirallicessaptebiarselicet el Pp SRR HAESE I JR serpination with

raGRRPHRRS, theFaraaNuft 3 Hiersreaitiiaa g coppirDle pabderg, is in

prodrug théreof, to as defined hereipbefore in assaciation with a 11 erowth
CPRIFHEECTRANy BRI RO EL P eP DS P S i v or
tr@aETaE dyfiepkciinpteitidiserdacor diegrtenthisinvBedhmiquestfier agednictdiyg
rdiRiRPRvAsicaly PlIRAINE AoHA! o8 SREPAUAh ALECIRHIBINGER in the

p armaceuﬁgaﬁry acceptable salt, solvate, metabolite or prodrug thereof
cofmlinetion tgenedesiied Aareiaditibhel sevajiatiengéritscpranerag)pf the
nlimarahuadisRHMiR RaRpainseutichiRacRMAImeatEsaccording

to conventional pharmaceutical compounding Eechni%ues to%gﬁrloduce a

108233 A caffids Yaik dhat iffe SRR Sintee JEEERbRY e A Fenter
abRRRRIAKNE Hesires foivadmiriathetiow it gadiniddw fqrgremiesl o Bxidlinglesd/or

. Of suitahle carriers include and all solvyents, dj ' '

iR ST e Bt A s PSR AP selsts o o
methsdrfiticerdiizipin gtugemed celednterrepsnexabin Aegaienp it radistgnerkich
corbBHRIE) SIHIBIGES « B IRAING AN San URIGRAN 8 FAGEYBOAME. of the present

_ preservatives, solvents, dispersion media, coatings, antibacterjal and
ingprtion gEPhERRESEIbMEaPIEIn &8t S S ER TR Mn fergbohigh amount
is 3PS e AN rRHinsal aBsa R TRAIR 8 G altai@siifediaiod. alheriantatidthe

may be needed in order tq 25 prepare rticular therapeutic '
o Bbilﬁ?}h OFHYYAR B clﬁle%lg iga%n%aé) a?&%en S Wi hacﬁﬁ%ag%ﬁ‘%a%oe&?c%]ﬁ?m for
aseafiraisg bftative sisuvdidfsocrcomiivarads desodmdhsofar as any
oA ONHSUBALRAIRN RieeraalLIE IR BEAHPAUN] hERHIYIAical

use in the therapeutic compositions and preparations is ',

copensifiop| afdehibitipg ehraemal golloiow th it edname b e HERHEES 50 nagt
of H10ol . GRINYTRRHIDREAR SRR 0N p REdesaribety Jochekbile. {01024 2dlvate
et s prbgs Bareat, D an Mo fasSehTy Bl B0 S HIERA, ' PR St of
one or more substances selected from anfi-angiogenesis agents, signal transduction
inhibitors, and antiproliferative agents.

[00235] Anti-angiogenesis agents, such as MMP-2 (matrix-metalloproticnase 2)
inhibitors, MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-II (cyclooxygenase
II) inhibitors, can be used in conjunction with a compound of the present invention and
pharmaceutical compositions described herein. Examples of useful COX-II inhibitors
include CELEBREX™ (alecoxib), valdecoxib, and rofecoxib. Examples of useful mafrix

metalloprotienase inhibitors are described in WO 96/33172, WO 96/27583, EP 818442,
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(for example as tablets, lozenges, hard or soft capsules, aqueous or oily
suspensions, 59 WO 2005/051301 PCT/US2004/039060 emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for
WwRXEUsHAlg1:8 creams, ointments, gels, or aqueous or oily SEataIs2004/039060
suspensions), for administration by inhalation (for example as a finely
ERividedspawiiad ops0fGa st ses)o3facadiiniotads 8)y wisufdatdaidorwo

ofX370RISAS Sl R IO DM/ I L] T SR BHIEEI 8IS O 0

3

example as a sterile’aqueous or oily sdlutibn for” intraverious,

U EBRR R NER P2/ 206 I KNP o SR EP 8t a S 8p BtadedrNfor y86 8949, U.S.
PASRNG: £ISSANRIA EPMROSHINNTI Igtendrd TRt QLaldisermay kst ki

example, one or more_coloring, sweetening, flavoring and/or preservative
enEelis DY EEE s Hiafree A 2 and éﬁfr@?—a‘?&e&&%& Sedhnentaafaye bitle
ortablettidtminlatinimg NNITeL d8lolerpestanyd|eyérhoselitusrisl atichla snlisivio SEVP-
sodiu nate. calciyum phosphate o Icium carbonat I latj
2 e R S S A 5,
MAReAt MMERSa VEE:-Gh MM Ta iy B§e MYIEuth ¥oviihd helMiviH-dtbarddyMP-

13§pearic acid or talc; preservative agents such as ethyl or propyl
0 -hydroxybenzoate, and anti- oxidants, such as ascorbic acid. Tablet

lationEH&5PBR iheearel scaarsl o hepesnrRltimptieifisorder” are

uselisinkeciatigatanthihés sphisetiuant absorption of the active ingredient
[03%‘9@" the gpstromtestingl lagt. or (o Inprove ﬁﬁﬁéésskﬁf%gﬁ%i&”ﬁ/cﬁéated, refers
Sppearance, n Sither case, Using conventional coating agents an

to peticggwibghatls imdspandanthef anmebrgula©umperbidoissfoleqalesseofiraptact
inkdGitb e TR el Aanay %&WM%E@WP@&BQE&m}

mixed with an inert solid diluént, for example, calcium bonate,
hat QEolifRrplR dSp R BiRAomi P bstg KIaiRe O8I FeSRITHRhtha receptor

m@@ﬂm&mi&%@béﬁf@@d waihonvates s ar @ihaulsfbnﬁemrat;dm&hs&a ujﬂwhhich
araffin, or olive oil. [Q02451 Aqueoys,suspension nerally contain the

e HEPERIBIER AR RIS a1 guINr IOk BN BFAsod T
tyresimpekidasesag&Ntepgunmears shati mﬁmwmmddndtyrconine kinase
act[fp% lc%'&'&ﬁ%éﬂﬁ %&pﬂ%&mﬁt%&eﬂﬁ l(?cﬁgr ﬁfb‘ii‘f@a%%a@é@?st@sv in which

yvir’1y_|-p rrolidone, gum tragacanth and gum acacia; dispersing or
abeirantrfsring(BIsrea kinass reéivaiPBPeBHHensation products of an alkylene

[oc2sgie With faityiacidsudanngxasmnis-palyRxsthvieRe SIeaHAIR) iMllicated, means
eI f Een e M i T A o
whiip ducistafredpylencopxite avithopa saippater sftlexiledi fonderfattyacidmandhe
I A R B ot g =
"réatiesdsdishied Hawediasipbiates, for example polyethylene sorbitan

[ouzsy]o0leatend R EPHSRERRERSI R W@D’c@ﬁ&}ﬁ%ﬁ% SR 2 INWBnt will
vary depending upon factors such as the particular compound, disease condition and its
severity, the identity (e. g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art. "Treating” is intended to
mean at least the mitigation of a disease condition in 8 mammal, such as a human, that is
affected, at least in part, by the activity of MEK, and includes, but is not limited to,

preventing the disease condition from occurring in a mamimal, particularty when the
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60 WO 2005/051301 PCT/US2004/039060 preservatives (such as ethyl

or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid),

coloring agents, flavoring agents, and/or sweetening agents (such as
wolgsosas1daccharine or aspartame). [00246] Oily suspenserBUsep4989060

formulated by suspending the active ingredient in 5 a vegetable oil (such
mamAAGRih ok aive pitdBpsade dikvhgdeotiseait) enifithombue ialsaibt (getdieen

as liquid paraffin). The aily.suspensions .alsq,confain a thickening
gt & R s, mOERE SR SRR AT URAR JAHUAD andlor
aligybatisgsiboliiaeashosadimout above, and flavoring agents may be added

[062809Vide pARIGble NALPLERREAHENTHE IR ERMPRVIGNS PR RS cutically

preserved by the addition of an anti-oxidant such as ascorbic acid. to

aqerpsebly AL R BIBEYSMAIERS BTy HrimRs i I AEMeR rapRiine Rgp Ly actic
@AY ISHsReRRAnd e Rdditiant df waiaa e dataliiaad iaisctbaiantbreith

ingredient together with a dispersing or wetting agent, suspending.agent., .
S R BTGP EFLBEH, B SHRIE D G Wertng SUoHES ndl™
a@ﬁspﬁlﬂﬁﬂ iglag_lﬁwts theee dxpropiiitd g wm@k@hdyrmm Sepiteoprises a
c ek%imﬁ]%ﬁwpo@%%mﬁﬁmaﬂﬁmmg SN YiRodRg thereof,

agents, may also be present. [00248] The pharmaceutical compositions of
asiiefingd imRiphelpraIdp BEORItRRYOTHD & Bhermasstticalivu rseRmtabin dliljgnt or

cdphase may be a vegetable oil, such as olive oil or arachis oil, or a mineral

ail, such as for example liguid paraffin or a mixture of any of _these. .
10884Tie cnARSFATE bR P ERATNOTE ARToTAIREdE i hgention.
thgmpmﬁmxllly% m@ytmﬁcﬂ@aﬁco@umataﬁmgmm@ﬁm I-Vora
pHOPHAIIES RUCH AR HALRAR, JRANNRA BRI ALBRUIRLERIEES ogether

erived from fatty aades a

nd hexitol anhydrides (for example sorbitan

withorisoledditionall damensntiatiegeptbdscireFrHd Baintpantry e admbginwith 2
ph%&ma}ea&i@aisie %ﬁ@éﬁrt@ﬁl@ok_{ﬁﬁﬁﬁthﬁfd%ﬁiﬁ%rb@r‘ mﬁaaaaieaae. ‘Phgmaceutical
emulisions may also contaln sw etenlng, avoring a reservatjve
cogw&g% PE9BTS %%&gﬁiﬁsﬁaﬁ%f%ﬂ%gﬁ?%?eg Vi iy i fgrms
depeaditez cthe Soredyekyprpaatpy | desdrglyiooladoihistitasy e pveabps paragesal.
and may also contain emulcent, rvative.. flavori colari
BB SRR i SEA e e, BXOLAR EIEL Bl s,
coatingsterifabapjerinhans atifegel caesiis sisopuraiand \ohsempiing drdaying agents,

swolidated AFEALdingo I QARMMN 1 PIGRE ARSI IRGARETRFM BRI NGents,
appropriate dispersing or wetting agents and syspending agents, which |

iR BB B G AU, SPLYARR R FRp LR fOA S PRI el

and Sigtifienpjeatrbie saltsion mdssispenkiandsagingreiexis, phreotiapigefid, and

miscellaneous materials such as buffers and absorbents that may be needed in order to

prepare 2 particular therapeutic composition. The use of such media and agents with
pharmaceutically active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with a compound of Formula I-V, its use in
the therapeutic compositions and preparations is contemplated. Supplementary active
ingredients can also be incorporated into the compositions and preparations as described
herein.

[00242] The compositions of the invention may be in a form suitable for oral use

(for example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions,

59



10

15

20

25

30

WO 2005/051301 PCT/US2004/039060 acceptable diluent or solvent, for
example a solution in 1,3-butanediol. [00251] Suppository formulations
maybe prepared by mixing the active ingredient with a suitable
wiapssagratmg excipient which is solid at ordinary temperatures/bsoligeishbsat
the rectal temperature and will therefore melt in the rectum to release the

enfiithng SRIBRIRESIRENIS INGHERIDT Sxamnle, 4ReeR Fuliefopidl use (for

polyethylene glycols. [00252] Topical formulations such as creams

XBRRIeH STBIS SRR OR o PbAFP R Y SSBR BRIy )

ons,
adaehRtAlsOBydRkainkeh {fbfastamntdting afinebtideidg celsr orithlignid acrosol),
conventional, topically acceptable, vehicle qQr i!ﬁgm i ional £
fopy %55 usr%%ﬁ%eﬁ&nlgsvxrﬁ%&t ]Peztlpr)% ?[% }253?,05] gomgosﬁﬁgﬁ?ﬁ%@ >
pazsitteiials rdunidrisbytiosufrticamply s if tsERbAGeasindly ailigsefution for
RS Coniaiping RadicmRfauaiRastiamekes alpfosiRrsipieectl dd¥ing).
or much less, the powder itself comprising either act%ve iérﬁ]%rg?qiee%t glgprenore
Fog AERE FRAPGPEOB TSRO S A S SR A1 Er SHEIS G
coRgkasewthenpptiritignatifijieseriative ageotsveniently retained in a
ule coptajni or example, 110 5 ctive s ingreds
O oA e e e B e fion

inelgdntfeveiampldnevfivants §odpsvincten sodite rarermatam fAkiEE dhqsphate
or AR A% D SRS PO hRIFINERN SR DERSS W iZe haRIRE: algenic

arranged to dispense the active ingredient either as an aerosol contai ing
i R RAGEP SR AT RSO E BT JETER51 B8 Szt
ackH gb %ﬁcyglasuﬁzlaﬁwiagaﬁ@ by asathphsoprhy gl peryhongteagobie, ugetianti-
and the aerosol device s veniently arra 0 di
oﬁqféﬁitvgq ARRE e m&%ﬁ?ﬁg b ﬁ%ﬁ%ﬁ%\ Or!%%%g%acn&&f@éﬁﬂ'er ’fo
midifpuletiodisinteeaiiaptd R5sabeaent shs GroforCe Hsr avtdraiingmbentiihin
th% gaes‘@@%{é’s{&ﬁ%’dgt,"@%%p%@ AR BRI QH B ApE A Ao PR GTP Rase,
ess 1990, which is specifically incorporated herein by reference.

usjog oeBjeTHenal RAINEEEEORP BTATEIHF thRsHh FBATB AR RS FEtcombined with
[o@m%r mOt?ﬁasemafﬂ@ wilq@s@aaﬁif?ﬂgﬁesa@ﬁ éﬁ&tﬁ;rwhi&ejaﬁesmﬂﬁ' 8 in
vary depending u on the su ct lreate e verity of the disorger .
WhGR o e MRS AR RO, The s iolis dishe o2 oxaipic: odleipm
catbendisceelibmoplihephatesarikidimp hysisiaef [kt capsalss3inetfbisiithe active
._dosage.is in f : REFKY Re ¥ weight
m%’é?‘?ﬁais, %%%g%ﬁ’ﬁ%gﬁ?ﬁg %%ggtjag y %%%‘/%%%%. ngggc’)r divided
[00R45s. ForAdreoky HepRasoRRiSsheRIly ofABkam Ba el meteriieny da, faely

PO EIRIADRIAPSHED WiDQME20p 000/ Qudpaidp18kkhts, such as sodium

PCT/US2004/039060 .
carboxymethylcellulose. methylcellulose, hydroxypropylmethylcellulose, sodium

alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetfing
agents such as lecithin or condensation products of an alkylene oxide with fatty acids (for
example polyoxethylene stearate), or condensation products of ethylene oxide with long
chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene

sorbitan monooleate. The aqueous suspensions may also contain one or more

60




10

15

20

235

30

g/day. In some instances, dosage levels below the lower limit of the
aforesaid range may be more than adequate, while in other cases still
larger doses may be employed without causing any harmful side effect,
woravedestthnt such larger doses are first divided into seveP&aITGsa 41039660
for administration throughout the day. For further information on 5 routes

proéRminiStEat Bsate, oS pepyEginasxsaa o Napiar A5 dlinty Ghoh estaaforbic

C(éjgmg)rehensive Me%icinal Chem'{gtr or\évig I{é%]r}lscg' C zsslirsu%ﬂ %fs SUCTOSE
At ﬂgﬂrﬁga?ﬁ??t?@e a‘éonr"l%ﬁ gee 1t S?W‘ﬁlcel‘l IS sgpegﬁlcl:all mcorporateé ’
sabﬂtmwmmm [00257] The size of the dose for th_erapeutic or

[oﬂi%i“y'ac“?)ﬁﬁ%95&&185&%9%@%91&& RiRANY AR ge&ient in

according to the nature and severity of the 10 conditions, the age and sex,

2 vtaetabimh ATush paaershin RiLIRE Yo ole SETA AT R PRI QE2 SFda Fume) ol
(s!félpu{ﬁqﬁacgmﬁlﬁiﬁi e ai%esdﬁ_%ﬁs_ﬂmﬁhe{]cmg REAHs ?ftrt]hﬁeﬁi_ﬁg raﬁalié such
may be used aloneg, ln compinagyo Iith. other drugs a therapi used. Iin
oSy R R R A FPUTCUACE SN Sl S TR 18, (oo 6t
abbliearB ftvérkatmpentsmay revadded in gdditl@n pelatrblcommplquepizasiothe Tigse
co&'%}vasgi%ﬁs &%9\@;;49&%@359% QARSI 3Ry 860 reRthSEARY o BHIR .

ay inclu

chiemotherapy me € one or more of the following categories of
[o8iTlumor Aisesiticozssaicsy andigratiseatiiahintor upRAHEH G SR Agueons
susRRRAODS Haarat csvalsesHergdisakanselogive sHgteaisrmitogatisgwith a

.agents (for example, Cisﬁéﬁ)slati , carb%?gatin, glt‘?/cloglhosphamid(%i nitorgeQ bl
GRS IBR P IR PRAISIRG 2T fsh AR ShEPYs MESFE0ASS), Sttable
dignisingabeolitaag fepexampl euspifdis egsichrssoophfed by those already
BBV IS i on 1 QGHAR Gl OB X R R g

cytosine arabinside, hydroxyurea, or, one of the preferred
agepin, maYAblibepurstbsed in European Patent Application No. 239362

[o8448) s N-(Eul a3 acéinei0cirip6iiond yDtREIIPaR RN Ray also be in the form
Imethyl)-N-meth_ylam|no]-2;thenoyl)-L-gEgam|c acﬁ)ﬁ; arﬁlturg]gr 6 oil
of SIS RSB ant e OLiH ARATS T kS BARAIR i SBRROH R oit or
argifioBibicing dansenoyGinycle pir it Gxgnighr ioidih panitifim i @ixture of any of
dactinamycin and. mithramycin); antimitotic agents . (f Vi
SR e e o T i R PR suc
as tgwidsaiie taogving tdgacentbr alataradl xopoisore arbesp e frtoss forsesayih pran,
TeSRRCIRRMIOE NS CEPIOROSINE AR BRIPSIEC,AMBARHN CLlRRRIESAFor

and 30 campothecin): [00260] (i) cytostatic agents such as antjestrogens,
cxpreP ISR FARRORIfRLY) MBAeTARLTSAAGRIREHES olBkifFHE R esters with
cfHORR¥)0RIA8 )sIRB FRGRITYRCRE Pl wibieguiniasslca. WIhe @an/Rik3Ghay also
PCT/II8290.4/O 06Q_(for xamp‘lleﬁfulves%rsatrant) autiandrogens (for
CORRUTRIE BICHutATTaes futamide, - © e
[00249] Syrups and elixirs may be formulated with sweetening agents such as

glycerol, propylene glycol, sorbitol, aspartame or sucrose, and may also contain a
demulcent, preservative, flavoring and/or coloring agent.

[00250] The pharmaceutical compositions may also be in the form of a sterile
injectable aqueous or oily suspension, which may be formulated according to known
procedures using one or more of the appropriate dispersing or wetting agents and
suspending agents, which have been mentioned above. A sterile injectable preparation

may also be a sterile injectable solution or suspension in a non-toxic parenterally-
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nilutamide, cyproxerone acetate and Casodex'
(4'-cyano-3-(4-fluorophenylsulphonyl)-
2-hydroxy-2-methyl-3'-(trifluoromethyl)propionanilide)), LHRH antagonists
W 2dafAisizagonists (for example, goserelin, leuporelin and BUBERtiGYN39060
progestogens (for example, 5 megestrol acetate), aromatase inhibitors

add St eMe Rlen A REIT0 Z6l exdalply ol im0l -Bnerediinestane) and
inhibjtors of Sa-reductase such as finasteride; [00261] (iii ents which ..
L) cancSP R AR IR B IS PR p SAL Bras et
withgisudistdé anul intiltitgrsccibierskibédeiptetihnoglieanovatoriwesfror liquid
ot ACYO0N 421002621 vk inhip iR AF OTQUIN BRION BREHOR HKRAOWE drg.
factor antibodles, growth factor receptor antibodies (for example, the
Suitshle BRipisRs BRSO FrAmRlEs JrrerdRiFR ATl Bt ne Eyepls:
[ogﬁ\siipdy ﬁ?@ﬁmb«a&mﬁ&im &aﬂﬁk §?6&§ﬁlgﬁtb,i @é?fénﬁ)ﬂ@iiiltﬁls or oily
inase inhibitors,and serine-threonine, kinase inhibitors.(for example .
SoMRAS PRSP A IGH, TSP TN PR s S A frargdien
with (3rchionentidfal, topically acceptable, vehicle or diluent using conventional

fl WH-W{.%%ﬁ-(B-morpholinopropoxy)quinazolin-4-amine
pr?ggﬁ%gﬁ), AZDI839), o

[0p2F3] ethynyfhermeyitiey fBispdminishiuigehyolasydiatan gnavaby dy e form of a
ﬁa&%ﬁi%a@@bﬂ%ﬁadjﬁgaﬁﬁ?w@%w i lo%f@t&%}ﬂ@??@ﬁﬁ?ﬁ?ﬂ?ﬁum or
morpholinopropoxy)quinazolin-4-amine , inhibitors e, .

g A RS AR R T DR AT BRESALeEY ok 8 gt it one
orgrove pigdtdediualily a6 {OPRGIu)santihng lagesic dhentsvaierHoasitisoffiation
. which inhibit the eff.cts.0 r i f I .
o RSSOV S b YRS GRS oo e b B et Paline
ingredaeninfor] nso wish umtisbedahaler Wedee dmeibse dirired o usnEhatennpfsthe
1R QARRRIRNRAF4BRARE, WO 97/32856, and WO 98/13354) and

compounds that work by other mechanisms, (for example, linomjde,

10028 itors ofPRRRASHIORS oy A HRARAL K BHAIRHRTL FE2 - PR i fosesof 2
coBRehaO@DptatiuyiFa0 2643 dVirsnged ar dgraagitio: agintsisgretiias either as an

T
pro@/ams sueinas \wadridie/ 080ori®i¢d Gnesicartiyames bridwenbrasiawy fdre used and

: Wwhy ' t 1S i -

mﬁﬁ%%’éches, including for example GVAX, approaches to replace
[0GIEFI ant gemeSisush AfoaRaitaiRnaiaherart BRGAErOSBROND]ufit 5 of

R o e R R AR
PetgymidiReki1 896, othivhacipetaficitip mehpoeaieddrergmbyaieterence.

[00256] The amount of a compound of this invention that is combined with one or
more excipients to produce a single dosage form will necessarily vary depending upon the
subject treated, the severity of the disorder or condition, the rate of administration, the
disposition of the compound and the discretion of the prescribing physician. Fowever, an
effective dosage is in the range of about 0.001 to about 100 mg per kg body weight per
day, preferably about 1 to about 35 mg/kg/day, in single or divided doses. For a 70 kg
human, this would amount to about 0.05 to 7 g/day, preferably about 0.05 to about 2.5
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approaches to increase patient tolerance to chemotherapy or radiotherapy
such as multi- drug resistance gene therapy; and 5 [00267] (ix) interferon;
[00268] (x) immunotherapy approaches, including for example ex-vivo and
wonzoes/gsggoproaches to increase the immunogenicity of patentiszonarsslés,
such as transfection with cytokines such as interleukin 2, interleukin 4 or
g/Granceyie iistance) dage cluashy elivauind Reviadini appeodchesidaange may
decrease T-cell anergy, a aches to.to using.transfected immune ce
be ZHEFE TR o S e BB SIS IR ey o6 ARG St

causitekany-ramefelcsits efffeot peavidrdsthatcsugiplergendesasimg Srd-Hioigeicinto
seRiHPadis RO AR kR GRRIGINhItREHNRhEaY Derar iver WA R on

the simultaneous, sequential or separate dosing of the individual
roEPn 95 ridRENETR RN, d5RET 1SREBFRDIRSSIETBHCES efhplfusRe 5 of
CoRPrIRNG0s MelitsHvenianmit(Dathe dosedan gRadaseribe G dieiein bBiEg),
p and gﬁ othe Ravrv na eutical tive g{l%ent,[v&igﬂn.it%apﬁroved dose
err%?\ngle. 0 XCCOr |ﬁFQSP3Ct 1 agb%cc e invention are is provided
[0&257harmaddwstistieprsdthst dosepfisirihezapentipcomdropiEdactiol pipeses of a

coftpHREE GG RBERe it ﬁ%ﬁb@%?ﬁi&!&%ﬁﬂgﬂlﬁ}%&&%%ﬂ%&%%f the

hereinbefore for the conjoint treatment of _cancer.ég(])0271] Although the
copdififsu Hifs 38F FBfh R o Bireapimab ar Refigal And dhenomp O tRdmiaistatinn,

acdés@iliy Waven Ripedestiatiinalsfanalistisg man), they are also useful
ever |t.is required.to inhibit the effects of MEK. Thus, they are useful

O e W OBAS S s TO LR R L BB B AR o vt

otheialoggs ahdabizapred wsethen he arslirientrd\digase sisteoivgidaivagiiitien efit from

thel AAiEbT DRI, REGRIIPAUD IS B GPISSEEH 1AUED ﬂSﬁ%@ﬂ&eof the

~ determined by the following procedure. N-terminal 6 His-tagged,
InveBHe GRVERAERRA| SWRSRY- P 2ad3bs RPY a5 ehaBathsTEDYe o fusiachesterhgsapy
map iiescyEonyeriionak oathads (Abroababf 30iaeienegshio4, 265,
-970).@e activity of MEK1 is as esse%f_g)1 measuring the
1008 poratioh OIS RIS LD FORP) 2P P R R
usethijgeddidakicoldygsisle xpalisdeithpdgemo l{ fan ebispls)fiddpiatin, carboplatin,
Ve i%mglg]oé% iné% se f. 65 W, 1301
°?’°E>%i%‘/’éé2004_‘fio ; _%DM %{Q{%e%%%%l?g’ca?% b o han  and
nitqsemARE ke siahelitos 4 cupantn aniifalates (rob as)seehris ibwsophEnidipes
likd1engmoRidrcfl: 1hiNMcMiir |2 ranialéd; O IHERRetRRRRPN31R0sHE0 AMbinside,
Na-orthovanadate, 5 MM DTT, 5 nM MEKI,.and 1. M ERK2. Inhibitors are
hydroxyurea, or, one of the preferred anti-metabolites disclosed in Europeam Patent
Application No. 239362 such as N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-
ylmethyl)-N-methylamino]-2-thenoyl)-L-glutamic  acid); antitumor antibiotics (for
example, anthracyclines like adriamycin, bleomycin, doxorubicin, daumomiycin,
epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic agents
(for example, vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and
taxoids like taxol and tfaxofere); and topoisomerase inhibitors (for example
epipodophyllotoxins like eptoposide and teniposide, amsacrine, topotecan and
campothecin): -
[00260] (i) cytostatic agents such as antiestrogens (for example, tamoxifen,

toremifene, raloxifene, droloxifene and iodoxyfene), estrogen receptor down regulators
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suspended in DMSO, and all reactions, including controls are performed
at a final 5 concentration of 1% DMSO. Reactions are initiated by the
addition of 10 pM ATP (with 0.5 Ci y-33P-ATP/well) and incubated at
wanemitemperature for 45 minutes. Equal volume of 25RCTTA 0430
to stop the reaction and precipitate the proteins Precipitated proteins are

o RS R P BiER,  elalaT, et

Platés are allowed to aif dry prior
nileuiide abmda@rgnememte Rad G dil ot inrao 3ntd narerbsnyl %\mg@a'

-hg%gh@gg i n!f:\ 81‘6%:!15%1 ASRaYE))POHRES AfiterRICBHONHRH

less tha mlcromolar [00273 Re éyes tative

agasustspdon G%We%@i@ﬁ% ilvBeRbR, T BPSSHRAIRIS) tﬁéamme

meBE?E@F‘idEﬁé?é)“%ﬁ%ﬂé@%]ﬁbﬂt&ﬁe(mtekﬁu@d Tﬂih&immkapiﬂmm otimle
examples and their_pharm eut)(f&ﬁ%acc pta e or base addition

and grRSFIBRGU A0 SHHBHEES T 2

G presen e Eiow are intended to
[oollgstrate p@ﬁi)culaa@mbodwmanmnhibﬁhe danventicall anuvasiemo(iene sxample,

moj e SERRS s snaaicalien ok e iAol Amkkdi0RLakiiinn.

treen this appllcatlon articles and references, including 20
actpatertseepterifiswtpmated herein by reference. EXAMPLES [002751 In

[oe% rto '"li Iﬁ.ﬁib‘ﬁs?y%@tgswmefafau@\ﬁm&seﬁmslgﬁm maetuﬂaﬂubomes
owever, it i$ to be understood that these exam g& |t the

srovliefBRIATarfacRIer GRTPPAISANES SEYBRS: Sy A
[HARERHOY] Ressens Skﬁleﬂ)mthﬁtﬂfddyllbélﬁmﬁmbglfﬁmﬁjht fnaeswemmfelase

mh;\ﬁg%tlons desc bed r{]rﬂbt%e reagll aqut?&ggnggquﬁp qnglﬂ%glg f‘({r@}gﬁ%{e

%n elnvenlon an

ternative met or prepar
inhdkiropooiths apmtnenaivgnm &@ummwmmw&%@p -sﬂ%oro- 4-

iy J/;B{etﬁé%m@ sis Ak Mpmexamalifiecthgompourgsfitinib,
accor to the invention ma

be successfully erformed
U PR Sl RS R )
ogpreigpting mterferlg],gigroups by Lﬁmt@mﬁiﬂlﬁmmta]hilﬁdelagmmkemhirﬁ-

the art other th nIhos scrlbe y ing_roti '
mo&?}@%‘?ﬁﬂp 8%‘?@ ?ﬁ’é?f\’/eq@ %%r) eac {ér?ggsciilg%loﬁé%e ﬁe%?r?& o%% .
grdwmmmmmﬂﬁmwubmwﬁlmmqn@mym@mmgoeo

gnlzed@ eapélémsf%a{egameomﬁe&qmﬁwnﬁ@ efthas of
vention 0276 In th examples described below unles i‘é rw? wih
Splothelal eotf-ero

vascldﬁéaﬁt@épﬁwlleﬂ eRseTneer{fersaereple M rRiuascHa
fao e EnRbbah AR iRm SO [RMREIEY] supplicisdauaklaasilsiehiBtiesaicdh PCT

pumiampany LaNcadohy 150 NI BYRITEE FH9YBRss, and WO 98/13354) and
compounds that work by other mechanisms (for example, linomide, inhibitors of integrin
avp3 function, MMP inhibitors, COX-2 inhibitors and angiostatin);

[00264] - (vi) vascular damaging agents such as Combretastatin A4 and cornpounds
disclosed in PCT Publication Nos. WO 99/02166, WO 0/40529, WO 00/41669, WO
01/92224, WO 02/04434, and WO 02/08213;

[00265] (vii) antisense therapies (for example, those which are directed to the

targets listed above such as ISIS 2503, and anti-ras antisense);
[00266] (viii) gene therapy approaches, including for example GVAX™,
approaches to replace aberrant genes such as aberrant p53 or aberrant BRCA1 or BRCAZ,
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5 used without further purification unless otherwise indicated.
Tetrahydrofirran (THF), N,N-dimethylformamide (DMF), dichloromethane,
toluene, dioxane and 1,2- difluoroethane were purchased from Aldrich in
wlu@3esbaottles and used as received. [00277] The reacHETH3ISWD4ORHI60
below were done generally under a positive pressure of nitrogen or argon
Ggﬁgnﬁ@eﬁéym&ﬁbewﬁék W@ﬁﬁi?@ipwqagﬁtﬁgmyﬂrmtsﬁmﬁﬂeﬂtming
and the reaction flasks.were,typically fitted with rubher s or the
°%Wﬁ’88u8ﬁ%‘%%‘8?s§ab%%‘§¥s“ ?slnlfiéérpaésaeg(5:-}?1tsavigsla\!é%ﬁﬁigen.1 léegé%v%?g Wagme, and
apgrisgims déoinbeate gutieht (D278} Co khrmathermats grdisticeny swhaomuti-
dﬁé %‘?aﬁé’étgeeﬂleg [agrer: Dyax Corporation) having a silica gel
column or on a silica'SepPak cartridge (Waters). 15 [00279] 'H-NMR
[0836Tkra wef@)elitfe@®n a Varian instrument operating at 400 MHz.

[08268IMR SRETlr anvRkR BB Qg R6EHE e Ralngols tepgrledirvivonahd in-

.using chlgroform as the reference standard (7,25 ). Other R
VUG FOREEAHERS oA oo REA GO L P L aes oy &

trdodfovting abitre vidtbinesasechsed: mi¢siendtint) 2d (dtsulotddn t 4tripesranmlocyte-
mtgllloﬁﬁé&;ﬂ tl:o?&iﬁbemﬂﬁmg)fa%&%g%&ﬁcéea@é%&ge 2R 48 I,L%%gioaches

s}. Coupling constants, when given, are reported in Hertz {Hz).
to Emgpélsfeqt@ mpung offlpgush a5 cytokine-transfected dendritic cells, approaches

us -f-%ﬂ@ml@e%rﬁh%@mem:%mi@m-lﬁﬁ@thﬁi@-eﬁﬂmhmmyﬁmqe@@ic
arboxylic acid 25 [00280] Step A: Preparation of
amli+‘9’i’\%‘?“§)xy-l-methyl-6-oxo-|.6-dihydronyridine-3 carboxylic acid ethyl ester:
[00263thy| ortiSuftrroatieifd Sr8Rmeht 2Ey. berariobvaddroetic odinhyduideltaneous,
52.08.mL, ) we d iath i e (
i o T A g R U B
comhinadericproeduess empden jhragartemie oY dhistiatention avitin g dessidense

AeWRD EPIREIARfe ahd IREHMARRHRS L ENRIIF MR ARAE within its approved
PCTIUS2004/039060 (40% in water) was added with stirring. After the

dos@iE&R of water (200 mL) the reaction mixture was stirred at room
[obermeraturadosriimpots's tHilie agpactioof mikturveasodiluteste with prdlied a

300 m nd the, resulting layers se aé‘ag T ug ﬁﬁn £WAS, .
ph%%??&ﬁ?&@%ﬁ@%é&g W%%%ﬁ%ﬁ%%ggéoo uc% t zagesir%%d Bro ucteas ae ore
and/ aiteridiisipdloanti-tumor agent as defined hereinbefore for the conjoint treatment of

cancer.
[00271} Although the compounds of Formula I-V are primarily of value as

therapeutic agents for use in warm-blooded animals (including man), they are also useful
whenever it is required to inhibit the effects of MEK. Thus, they are useful as
pharmacological standards for use in the development of new biological tests and in the
search. for new pharmacological agents. '
[00272] The activity of the compounds of the present invention may be determined
by the following procedure. N-terminal § His-tagged, constitutively active MEK-1 (2-
393) is expressed in E, coli and protein is purified by conventional methods (4dAn et al.,
Science 1994, 265, 966-970). The activity of MEK1 is assessed by measuring the
incorporation of y-**P-phosphate from y-*>P-ATP onto N-terminal His tagged ERK2,

which is expressed in E. coli and is purified by conventional methods, in the presence of
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5 which was filtered and washed with water. The filtrate was extracted
with EtOAc, and the combined organic extracts dried (MgSO4), and
concentrated to give a white solid. This second crop of product was

wonsesloaaithiEt20 and combined with the first crop to  yieldPZIAyS44/639060
desired product after drying. [00281] Step B: Preparation of

MEICHIOThi- BReHH-GnoRed dubrddtyaeipoiginepAele sREROTHEGRAhBIhYhixture
ester: Triethyl amine (7.Q07 mL, rnmol s added tp a sus sion of
i EREh ek R R M Rt f s S Y
10010 Dlac@Kormaie i@ DIT (3 B85 MK BOhd MyvD ERATPe r Biliibifigrsl @r

ho%lg,dtheﬁ B'on ixtﬁjrew S conc?n&rated u rreduc&d ngr(ass re.ﬁ:ﬂ;l
SUHE reesﬁlljting rRsidue V\?asrepagd?gsd oo |cn, ccé)?lﬁﬂ yaﬁ%@t?a 1784 w?tﬁia
copatuiaten KD T DR cReartiong ilmecaitistd by ElﬁGAdiIi_?m efldfesl g (with
O.% m%’ﬁﬁ-ﬁ‘l‘ﬂmalg%&%&@%ﬁ ?E:El? tl%ﬁﬂ@ I, SO AGkbe Equal

ed organic éxtracts were dried (MgSO4) and concentrated under

voteapicell 3ésJird i yadied B gster ofecienaptign shel pResaritate[Cbo gapteins.
Préﬁﬁﬁa@%i%%é‘ﬂ%b%ﬂe&mﬁwférﬁﬁﬁﬁér@%%ﬂp%é%éﬁﬂo&wégé Neodfed ATP

carboxylic acid: To a solution o . .
Wa&bema%siﬁméwﬁ&*&&%%i%mifﬁ%ﬁn &ates FE MBI oty Rior o
adésie3 (092« 4f22chand[)Milzraséiit ddtane plaldslRrdle@ito@ Qsink) ek ard

added a .solution of LIOH, (8. L). After stirring for in e
o A e Sttt B v RSl Y o 88 i, 0
mig@miarThe combined organic extracts were washed with brine, dried

0dMaPO4) ARG RRBARNEARHHINARHECBICCRPIERILEE OHBH: 7 Srifch
[ (9102) clegﬁ%esired product, 25 [00283 St%pstlj%?‘P_reparation of e

CnGpRPRSShBY AU M HYFRHAR dFoTufise i 5203 Hpnited to the compounds of

thelogtifngleo pydicicie pheemidoutibsligeict chriflcavidiarb pkiald Al seia38 prbodrugs

the:zéisiJ '?H"%' axlrrllp e|§| Er ée@ela)b% c?w%r%‘{?r?té%%%%%%ﬁ%ﬂt 1Hg'rtlngu Zéi%nobcqgi?géhts
BB M SoIGtionAN Rexanes). ter stirring 15 minutes, the mixture was

of theolesdntiof,8u@l. ateBid nmteictluo lapkichyisooin o hid8pgrii@timal Yivwadaims

. After vigorous stirring for 10 minutes, 3o a mixture of the

4-chloro-1-methyl-6-oxo0-1,6-dihydropyridine-3-carboxylic acid (0.15 g, _

[00370 mmolThs disatosureniy thisseaptiradionof dhybeles i wefersarssagluding

Patgﬁte,rﬁgiﬁmwﬁ&ecﬂ{uﬂem@ﬁa@mdnixture was stirred for 17 hours at

room temperature. The reaCtim 005/051301
PCT/US2004/039060 mixture with a 10% aqueous HC1

[002GR]tion (1B roidyr extitiuttretevitle ErGAOnd fhedf¢iiy8igloxamples are included.

Ho%RVEE Hrated bIrL'lMéﬁ'tng/‘fﬁQt %%Egy&g}ﬁgqggq{j}dﬁogﬁﬁﬁt% i éza%i)and are
esired product. MS APCI (-) m/z 339, 341 (M-, Br pattern) detected; 1H

onlymepirgcugRes amtbest abyractoins the mventepn3Rersqnsiiifiegon dep art will
recdgfifid that e HbkniBal3fbhdtionkd @S bka tRRYORE GRHIEXAPRIE IA MRPAY a

of anilines c e.used in replace of 4- . ]
number of other %/EE?{ nhi Ptors ofD t{w mvention, and altemative methods for preparing

the compounds of this invention are deemed to be within the scope of this invention. For

example, the synthesis of non-exemplified compounds according to the invention may be
successfully performed by modifications apparent to those skilled in the art, e.g., by
appropriately protecting interfering groups, by utilizing other suitable reagents known in
the art other than those described, and/or by making routine modifications of reaction

conditions. Alternatively, other reactions disclosed herein or known in the art will be
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bromo-2-fluorophenylamine in Step D of Example 1. [002851 Example 2
H~ONHF N/NBr O
4-(4-Bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-c
vaol200s/bie1 340 acid cyclopropylmethoxy-amide [00286] Prepraafisenef039060
4-(4-bromo-2-fluorophenylamino)-I-methyl-6-oxo-1.6-
réHbpHEE DS BiRRBapaIaEHl RE i GpelnpcaRy koeifmxinite ifkdtisire of
mg’ﬁrﬂo 2- fluglro fjtf“ueeneﬁrlan%j 1r‘?(s))- -mcer%Hy? 6b8%?o-1 6u51ﬁsflsd r%%lﬁnﬁlsnee-?-dclg%egxy?u
temperidurS. 0ES o for2de degnedy, CeBs.(ReGentOveganmidipsedh § wOBmmercial

s%pﬂgé Gud 89 Rl PrbRE ﬂ;}kg wamf&eq‘é@r&%mﬂ@ and were
Cyclopropylmethyl-hydroxylamine 69 mmol) was added
u?@ﬂldW@&‘Ey‘f%ThN puabeion, ml@gsrﬁﬁh@wls&fﬂ@ﬁlf%r Tetalgdrofran (THE),

N@Tﬁhﬁamﬂwﬁgbw Ac&mbmmd § wlthcﬂaéuégteai&kFt&CJand 1,2-
ution, saturate HCO3 rn e organic,layer wa
O A g A AT R R ke
[Geayabct. MS‘]ﬁd:’@a(&@nm/zenJﬁﬁhlﬁekﬁv(MexequmttgmérdIéYeomi&; 1a|—|1:NN'tti?e
p%%é%%u% o 95%&?0} 5ad £%§~i§§%tuﬁe‘t&ﬁ§ssl&:ﬂénﬁségt£&d%ﬁ) arth§drous

IM, 7.43 (in, 211), 3.70 (d, 211 S%SM 1.11 (in, 111
SoFueyin. 2rd e Fgaqhier gy GFh PG §EH’FH thrpta for the
intes @ERInG XARIRIRS: Gan &s@%wﬁéﬁﬁ@em@m@m%%d Brilseat

instances, a final deprotection step may be required. 25 These
rotections can be accomplished by standard literature methods.

[oAxz8hple 3 Goloma shedrrkerapley ivaehdoheachina Blefapetegtiom Sdposfacturer:

Dﬁg%?@oéﬁg B e 3’1@%%’ %?égg&bﬁ’o% SRR ARG S Waters).
(08218 romo B-N0ERomeshy  sermscarind Wy pcVasian st ompring 28-400
MAROXHNRR st ooty SShRxRaaRi¢® Cl; solutions (reported in ppmy), using
chloroform as the reference standard (7.25 ppm). Other NMR solvents were used as
needed. When peak multiplicities are reported, the following abbreviations are used: s
(singlet), d (doublet), t (triplet), m (multiplet), br (broadened), dd (doublet of doublets), di
(doublet of triplets). Coupling constants, when giveﬁ, are reported in Hertz (Hz).
Example 1

HO. ..O
T
/""@
N Br
0

4-(4-Bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylic
acid

[00280] Step A: Preparation of 4-hydroxy-1-methyl-6-ox0-1.6-dihydropyridine-3-

carboxylic acid ethyl ester: Triethyl orthoformate (45.82 mlL, 275.5 mmol) and acetic

anhydride (52.08 mL, 550.9 mmol) were added to diethyl acetone dicarboxylate (50 mL,

275.5 mmol) and heated to 135 °C. After 1 hour, the reaction mixture was cooled to room

temperature and concentrated. The resulting residue was cooled to 0 °C and methylamine
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5 [00288] Step A: Preparation of 4-(4-bromo-2-fluorophenylamino
-1-methyl-6- oxo-1 6-dihydroyyridine-3-carboxylic acid
(2-vinyloxvethoxv)-amide: A mixture of 4-
wd-tmsnmagifluorophenylamino)-1-methyl-6-oxo-1,6-dihydregyfigieet838eabh
oxylic acid (0.120 g, 0.352 mmol), EDCI (0.10 g, 0.53 mmol), and HOBt
(4(9/%%@ S3snaael @ﬁﬂmm mﬂbmaﬂﬂifmd écﬁm&tlao@@) mL) the reaction

2 Vin rox /1 mL
89/ bi%%f %dcagg g fnrfgo OKTF[G él OUI’S the rﬁ%ﬁ;ﬁ?ﬁﬁﬂm
mmwdsoonmbh \aih Emmm Inietsestneniodat Pl 6qNRE Phase Wwas

%%&Eé@ widtyeeied NRbIRES SqkinRAnd fins mﬁwga%wﬁy@pwa@me
red Mg O4) and concentrated under reduced pressure. Pur é@g %d

WHiSBHES | }Wﬁegrﬂ%#ﬁ& LD peessT- M’Q&Sl—ﬂﬁ#ﬁé&’m/@ﬂ@%}’f

the- QJ&b@éﬁZ&@aﬁieaﬁMraﬂeargdgsoMamaﬁ&}mﬁmd Bo @mamm softid.
romo-2-fl orop Iamlno 6-

T LRI O EAI A Rt (AR s RS e for

ﬁsmlaﬂmse%?;aams)dwaﬂwdﬁdrm'Mwed solution of

[Oézgﬁ]brom%%%e URLOB; ' 'Qﬁ%ﬁﬂh‘-meth 1-6-0x0-1.6-dihvdropyridine-3-
-0X0-1,6 ropyr ne-3-ca ylic acid (2-vinyloxyethoxy )-aml%f
i Hieiy R G T (D), RFeALORb R,

ﬂaidrpfom&@aﬁaﬁy-%wmmag@&mgﬁMﬂW;@m N Hethyl

e S°'?i e Sty O TR e A e s

thy |&lﬁie(dxﬁﬁnmgre7sﬁ%):mmdeé inedepredisret gscaswhitd ko HGB“MQAFS@IJ? -yras
AT 1 Uiy R P s

Popfeld 11), 8.13 (s, 111), 7.68 (d, 11-1), 7.43 (m, 3H
EtDA4. (The-yerowers zpppraiwbanh thoaopsays phage Qrthey 7t 10Ac.
%O(%W %r@&ﬂ%ﬁ?&%ﬁ@é@%ﬁd%@gs:@ig) %ﬂﬁxﬁaeﬁirﬁﬂﬂd&[n?r reguced
romo-2-fluoro nyla -1- -0XO0- Inyaropyriaine-o-C
DR AT SRS ﬁ%ﬂrg@f‘&é&&%ﬁgn o
[062627bromos2efluGroprepanid : : : i idi
g% %dﬁoﬁpxrlglne 'i’)' Ca}{b e glila%fj E’Eﬂi’o‘%o/i mgfﬁw%%fxé ﬁ%%ﬁ}?ﬂoﬁm&ne&-

amino)-1-methyl-6-oxo-1,6-dihydropyridine- 3-carboxylic acid
cafbeBegyeid b3 o ) 4351 499 megob) B fih BRI BB VED GO mL)
wik G4dmoNNR BMholPobion (8.6 mL). After stirring for 30 minutes, the reaction

mixture was acidified to pH 1 with 10% HCI and extracted with BtOAc. The combined

organic extracts were washed with brine, dried (MgSO,) and concentrated under reduced
pressure to give 0.732 g (91%) clean desired product.

[00283] Step D: Preparation of 4-(4-bromo-2-fluorophenylamino)-1-methyl-6-oxo-
1,6-dihydropyridine-3-carboxylic acid: To a solution of i-PrNH (0.39 mL, 2.80 mmol)
in THF (4 mL) at 0 °C was added n-BuLi (1.1 mL, 2.80 mmol, 2.5 M solution in
hexanes). After stirting 15 minutes, the mixture was cooled to -78 °C. 4-Bromo-2-

fluorophenylamine (0.38 g, 2.0 mmol) was added. After vigorous stirring for 10 minutes,
a mixture of the 4-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid (0.15 g,
0.80 mmol) in THF (5 mL) was added. The dry-ice bath was removed after 30 minutes,

and the reaction mixture was stirred for 17 hours at room temperature. The reaction
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was stirred for 30 minutes. NH4C1 (0.033 g, 0.61 mmol) was added
followed by Et3N to (0.085 mL, 0.61 mmol). After 1 hour, the reaction
mixture was diluted with EtOAc and washed with saturated NH4C1
wanhotimes saturated NaHCO3 solution and brine. The orgaR{EIIE§2104{638060
dried (MgS0O4) and concentrated to yield 52 mg (76%) clean desired

midefeha s aned frimidel evzaidqw&sﬁnal s(dihﬁ&iaZ(B‘Zlﬁ;I@4ax(MetecBwiihtfe@#}c

A AP DR SRS LR gh VR s oL é?%ﬁ?%é%%)
desivedppodals. WS ARGIaf drds ?ﬁésél"rbe@i’fm Bxantisial detectethd B NaRy (400
mﬁﬁm’@w@ elﬁ)nse;@%af@we; @%&ﬁp@a&a@mﬂﬂ ?@ﬂ(@@ﬂ)

3N'in Step B of Example 1. Example 5 H

[0288Inzy1- 4%&%@&6@?&%@%&5%’09@%&83&%WP&&H@H@%%%

breRyligusieish Eg@g%%%ﬁfﬁbfﬁfm@{blﬁ 417 (M-, Br pattern) detected,;
'H NMR (400 mE‘z DMSO0-d6) 6 9.62 (s, 111), 8.60 (s, 111), 7.65 (dd,

[09%85) 7 48 {EBPIF %7.32 (m, 5H), 5.49 (s, 25 111), 5.12 (s, 211). 71 WO
20051051301 PCT/USZOO4/039ﬁ60 cExampIe 6H "ONOHF NONII/
Br O
1-Benzyl-4-(4-bromo-2-fluorophe g
boxylic acid cyclopropylmethoxyyamide 500 ,,.° 3] MS APCI (-) nr/z 484
486 (M-, Br pattern) detected; 1H NIMR (400 mH?, CD30D) S 8.04 (s,
111), 7.49 (d, 1H), 7.40 (m, 2H), 782 (m, 611), 5.12 (s, 211), 3.75 (d,

4-PBromad 2 {flwotdiihedyBiinim) A ethaBGrox ¢1,6ydihydropyridine-3-carboxylic

acid cyclopropylmethoxy-amide

227

[00286] Preparation __of _4-(4-bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-

dihvdropyridine-3-carboxylic acid_cyclopropylmethoxy-amide: A mixture of 4-(4-

bromo-2-fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid
(0.078 g, 0.229 mmol), EDCI (0.13 g, 0.69 mmol), and HOBt (0.093 g, 0.69 mmol) in
DMF (5 mL) was stirred for 30 minutes. O-Cyclopropylmethyl-hydroxylamine (0.060 g,
0.69 mmol) was added followed by Et;N (0.096 mL, 0.69 mmol), After 1 hour, the
reaction mixture was diluted with FtOAc and washed with saturated NI4Cl solution,
saturated NaHCO; solution and brine. The organic layer was dried (MgS80;) and
concentrated to yield 83 mg (89%) clean desired product. MS APCI (+) m/z 410, 412
(M+, Br pattern) detected; 'H NMR (400 mHz, DMSO-d) & 11.57 (s, 1H), 9.42 (s, 1H),
8.10 (s, 1H), 7.67 (d, 1H), 7.43 (m, 2H), 3.70 (¢, 2H), 3.35 (s, 3H), 1.11 (m, 1H), 0.54 (m,
2H), 0.27 (m, 2H).

[00287] Any of the hydroxylamines used in the foregoing examples can be coupled
as described in Example 2. In some instances, a final deprotection step may be required.
These deprotections can be accomplished by standard literature methods. Example 3 is

one such example in which a final deprotection step is required.
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Example 7 HHO,,,,~ ONF H NNII/Br O 10
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-6-oxo-1,6-dihydropyridine-3-ca
rboxylic acid (2-hydroxyethoxy) amide [00294] MS APCI (-) m/z 474, 476
wdizoBppattern) detected; 111 NUR (400 mHz, CD30D) Se&TOS04/p5p060
7.49 (d, 111), 7.40 (m, 211), 7.33 (m, 611), 5.12 (s, 2H), 4.03 (t, 15 211),
3.77 (t, 2H). [00295] The followingxempteaunds were prepared as
previously described with the adqqnon of a chlorination step. An example
of such a chlorination i Bw. EtQ O EtO O CICI 'IN'INCI O

O [00296] A mixture of H
yr| ine rboxylic 20 acid ethyl
68 g, gpmol) in DMF (30 mL)

4-chloro-l-methyl-6-oxo-I,6-dihydr

ester (1.00 g, 4.64 mmol) and

was stirred for 1 hour. The reactiongnixture was diluted with EtOAc and

hed wijth,0.1 N. HC soJuto rganic, lay }QM§%& I

T e S e e L

PCT/US2004/039060 pméiM@Yeﬂlﬂm-g@é%) of
odgaichloraslimathylphoxaal, 6

estgjrj Examplle)m_ V“%N‘F )
(ﬂﬁ%ﬂ%—Z ﬂuorophenylalmno) I—methyl-ﬁ—oxo 1 6- thydropyndme-S-carboxyhc acid
(0.120 g, 0.352 mmol), EDCI (0.10 g, 0.53 mmol), and HOBt (0.071 g, 0.53 mmol) in
DMF (5 mL) was stirred for 3 hours. O-(2-Vinyloxy-ethyl)-hydroxylamine (0.071 mL,
0.70 mmol) was added followed by EtzN (0.098 mL, 0.70 mmol). After 2 hours, the
reaction mixture was diluted with EtOAc and washed with saturated NH4Cl solution,
saturated Nat{COQs; solution and brine. The organic layer was dried (MgSO4) and

concentrated under reduced pressure. Purification by flash column chromatqgraphy (3%
MeOH in methylene chloride) gave 0.078 g (52%) clean desired product.

[00289] Step B: Preparation of 4-(4-bromo-2-fluorophenylamino)-1-methyl-6-
oxo-1,6-dihydropyridine-3-carboxylic acid -amide: 1 N HCI solution

(0.36 mL) was added to a stirred solution of 4-(4-bromo-2-fluorophenylamino)-1-methyl-

6-0x0-1,6-dihydropyridine-3-carboxylic acid (2-vinyloxyethoxy)-amide (0.077 g, 0.181
mmol) in a 1:1 mixture of EtOH:THF (6 mL). After 1 hour, the pH of the reaction
mixture was adjusted to 5 to 7 with 2 N NaOH solution. The reaction mixture was diluted
with EtOAc, washed with water, dried (MgSO4) and concenfrated. Trituration with
dicthyl ether yielded 55 mg (76%) clean desired product as a white solid,. MS APCI (-}
miz 398, 400 (M-, Br pattern) detected; 'H NMR (400 mHz, DMSO-dg) 6 11.65 (s, 1H),
9.41 (s, 1H), 8.13 (s, 1H), 7.68 (d, 1H), 7.43 (m, 3H), 4.74 (i, 1H), 3.91 (t, 2H), 3.62 (m,
2H), 3.36 (s, 3H).

70



10

15

20

25

carboxylic acid cyclopropylmethoxy amide [002971 MS APCI (+) m/z 444,
446 (M+, Cl, Br pattern) detected; 1H NMR (400 mHz, DMSO-d6) S
11.52 (s, 111), 8.78 (s, 111), 7.98 (s, 111), 7.52 (dd, 1H), 7.29 (dd, 111),
wo Qoofteskidh), 3.47 (s, 3H), 3.40 (d, 2H), 1.01 (m, 111), 0.56¢MU20040 0
(m, 211). 10 Example 9 HZN F N'IN CIBr O
4-(4-Bromo-2-fluorophenylamin@xengfli©4o-I-methyl-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid amiggJ004981 MS APCI (+) rn/z 374, 376 (M+, ClI,

Br pattern) detected; 'H NMR (400 &5 miHz, DMSO-d6) S 10.16 (s, 111),
8.33 (s" 1H), 7.99 (br. s, 111) 7 ), 7.55 (dd, 1H), 7.30 (dd,
)

111), 6.90 (m, 1H), 3.48 (s, 3k). Fixa Q HHO-,~O,NOHF NNI
r

CliBr O
4-(4-Bromo-2-f|uorophenylamin%)-S-chIoro-I-methyI-G-oxo-l,6-dihydropyri.
4-H-Br8mpeR cubrophienztithihldneilydthorp)labriiky fOORICIdiNGSS Amtb pyhic

iz 434, 436 (M+, Cl, Br patterp).geiggigd; IH NMR (400 mHz,

DMSO-d6) 6 11.60 (s, 111), 8.82 (s, 11]%8.03 (s, 111), 7.52 dd1 1H),
062981 (q, 1H5repasafiRy 2005/ dsf Fsemscir §26§%7ﬂ3§’6‘6‘8"]6193&(. hnasiy
diklyBfbpbridihe-3-68HeRy Rl 1)addd2 4iider 1 1), 347 fsixGirt). Fofampld-{dlbidfioR2-

N ”\lgpl r%r‘gﬂ%) . < . .

P P RS e s i G e Rt B BRE L &8y B Bpyri®
0.20Be@as0ol), EDCI (0.12 g, 0.61 mmo]), and HOBt (0.082 g, 0.61 rumol) in DMF (5 mL) -
was stirred for 30 minutes. NH;Cl (0.033 g, 0.61 mmol) was added followed by EizN
(0.085 mL, 0.61 mmol). After 1 hour, the reaction mixture was diluted with EtOAc and
washed with saturated NH4Cl solution, saturated NaHCO; solution and brine. The
organic layer was dried (MgSO,) and concentrated to yield 52 mg (76%) clean desired
product as an off-white solid. MS APCI (+) m/z 340, 342 (M+, Br pattern) detected; 'H
NMR. (400 mHz, DMSO-ds) 8 10.39 (s, 1H), 8.34 (s, 1H), 7.67 (dd, 1H), 7.43 (m, 2H),
3.36 (s, 3H).

[00291] The following compounds were prepared as described in Examples 1, 2
and 3 using benzyl amine in place of methylamine in Step A of Example 1 and no EtsN in
Step B of Example 1.

Example 5

HO. O H E
QL
N H Br

O
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-6-0xo0-1,6-dihydropyridine-3-carboxylic

acid
[00292] MS APCI (-) m/z 415, 417 (M-, Br pattern) detected; "H NMR (400 mHz,
DMSO-dg) § 9.62 (s, 1H), 8.60 (s, 1H), 7.65 (dd, 1H), 7.48 (m, 2H), 7.32 (m, 5H), 5.49 (s,
1H), 5.12 (s, 2H).
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5 carboxylic acid [00300] MS APCI (+) m/z 375, 377 (M+, C1, Br pattern)
detected; 1H NMR (400 mHz, DMSO) 8 9.58 (s, 1H), 8.58 (s, 1H), 7.57
(dd, 111), 7.33 (d, 11-1), 7.0 (t, 111), 3.53 (s, 313). Example 12 H
we2605hshédt iN Cl Br 10 O PCT/US2004/039060
4-(4-Bromo-2-fluorophenylamino)-5-chloro-I-methyl-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid ethoxy-agiaggfde01] MS APCI (+) in/z 418, 420
(M+, Cl, Br pattern) detected; IHNMR (400 mHz, CD30D) 8 7.85 (s,
111), 7.34 (dd, 111), 7. \}#;dﬁ‘ .97 (t,glH), 3.69 (g, 211), 153.58
(s, 3H), 1.20 (t, 311). EX le 13 O HE N\INII~CIBr O
1-Benzyl-4-(4-bromo- 2- ph vl |n hloro-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid B30 AP /z 449, 451 (M-, C1, Br
pattern) detected; 1H NMR (400 z, DMSO-d6) S 9.66 (s, 1H), 8.67 (s,

gadiadrpessanosiise gl chibfent e

acid cyclopropylmethoxy amide
100293] MS APCI (-) m/z 484, 486 (M-, Br pattern) detected; "H NMR (400 mHz,
CD30D) & 8.04 (s, 1H), 7.49 (d, 1H), 7.40 (m, 2H), 7.32 {m, 6H), 5.12 (s, 2H), 3.75 (d,

2H), 1.14 (m, 1H), 0.57 (m, 2H), 0.28 (m, 2H).
Example 7

. f»’@

1-Benzyl—4-(4—brnmo—2—ﬂuorophenylammo)—ﬁ-oxo—l,6-d1hydropyridine—3-carboxylic
acid (2-hydroxyethoxy) amide

[00294] MS APCI (-) m/z A74, 476 (M-, Br pattern) detected; 'H NMR (400 mHz,
CD,0D) & 8.10 (s, 1H), 7.49 (d, LH), 7.40 (m, 2H), 7.33 (m, 6H), 5.12 (s, 2H), 4.03 (1,
2H), 3.77 (t, 2H).

[00295] The following compounds were prepared as previously described with the
addition of a chlorination step. An example of such a chlorination is described below.
Et0._.0 EtO. .0
= | Cl
N cl
0]
[00296] A mixture of 4-chloro-1-methyl-6-oxo0-1,6-dihydropyridine-3-carboxylic

acid ethyl ester (1.00 g, 4.64 mmotl) and NCS (0.68 g, 5.10 mmol) in DMF (30 mL) was
stirred for 1 hour. The reaction mixture was diluted with EtOAc and washed with 0.1 N
HC! solution. The organic layer was dried (MgSO,) and concentrated under reduced
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O
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-chloro-6-oxo-I,6-dihydropyrid
ine-3- carboxylic acid amide 5 [00303] MS APCI (-) m/z 448, 450 (M-, ClI,
witr pastesspdetected; 1H NMR (400 mHz, DMSO-D6) 6 10RLT/[52004/)39060
8.45 (s, 111), 8.07 (br. s, 1H), 7.65 (br. a, 1H), 7.53 (dd, 1H), 7.33 (m,
pEisyyiB. 9 (ive 111).05¢1 L0634 bl 45¢ivileat b-ndthed:fia@oHL B-ditisidvdp yridiG+ 3-
cﬁﬁogyﬂig acid ethyl ester. . ) _
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-chloro-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid cycloprop§¥#@esy-amide [00304] MS APCI (-)
m/z 518, 520 (M-, ClI, Br pattern) getegted; 'H NMR (400 mHz, DMSO-d6)

3 8076 (s, 1H), 8.08 (s, Wﬁl 11), 7685 (m, 6H), 6.96 (t, 111),
5.11 (s, 211), 3.36 (d, 2HY, 0.99 (

48 (m, 2H), 0.19 (m, 211). 15
Example 16 H HO-ONOHF I/
mMIifb)-52chlBro-6-oxo-1,6-dihydropyri

1-Benzyl-4-(4-bromo-2-fluorophé
dine-3- carboxylic acid (2-hydroxyethoxy)-amide [00305] MS APCI (-) rn/z
cg@éﬁgga(ﬁt{l\ﬂ:;)lﬁér&;heﬁleﬂﬁhdﬁ?&ﬁ(ﬁfmﬂ-ﬁiuﬁnmgﬂmﬂiﬁgd;z%@dgﬂs—
. s, 1H), 8.1 ,111), 7.0l , 1H), 7.35 (m, 61D, 7.27 (d, 111),
6.95 (t, 1H), 5.12 Eé",%%"ﬁkgé? t?%?ﬁ?&?@&‘?ﬁﬁ%@é‘g(m, 2H). [00306]
[0D287ol lowirg S APED (Hds/inété, drep@vBd Eh Brapatiers)yddtesteiy el WIMIRHE00
41039 . uornat o
o oo 4 Feocab it helo L Gl & P,

n’example of such a fluofination is déscrib
6.93 (t, 1H), 3.47 (s, 3H), 3.40 (d, 2H), 1.01 (m, 1), 0.50 (m, 2H), 0.20 (m, 2H).

Example 9
HoN.__O
o F
L
~N (&) Br
O

4-(4-Bromo-2-fluorophenylamino)-5-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-

=

N
n

carboxylic acid amide
[00298] MS APCI (+) m/z 374, 376 (M+, Cl, Br pattern) detected; 'H NMR (400
mHz, DMSO-dg) é 10.16 (s, 1H), 8.33 (s, 1H), 7.99 (br. s, 1H), 7.64 (br. s, 1H), 7.55 (d4,
1H), 7.30 (dd, 1H), 6.90 (m, 1H), 3.48 (s, 3H).
Example 16

Ho\/\oﬁ o) L F
see!
- &Cl Br
8]
4-(4-Bromo-2-fluorophenylamino)-5-chioro-1-methyl-6-0xo0-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxyethoxy)-amide

[00299] MS APCI (+) m/z 434, 436 (M+, Cl, Br pattern) detected; 'H NMR (400
mHz, DMSO-dg) & 11.60 (s, 15), 8.82 (s, 1H), 8.03 (s, 1H), 7.52 (dd, 1H), 7.28 (d, 1H),
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CI/Cl /IN'INF OO [00307] A mixture of

4-chloro-l-methyl-6-o0x0-1,6-dihydropyridine-3-carboxylic acid ethyl ester

(2.00 g, 4.64 mmol), LIOH (0.22 g, 9.30 mmol) and [1-(chloromethyl)-4 5
winosossdsdiazoniabicyclo[2.2.2]octane-bis(tetrafluorobora®) ¥ 300¢/0 B0

mmol) in MeCN (50 mL) was stirred at 85 C for 1 hour. The reaction was
6820(ie d HY, o6t tHB) 68t (ire Ao i e RiRierddisefieduced pressure.

The residue was dissolved in Wﬁt%rn% d.extracted with EtOAc. The

combined organic extracts were cf{rledr% gS04) and concentrated under
reduced pressure. Flash coltin ﬂrﬁmatography (60:40 to

hexanes:EtOAc) removed startipg nte '|I. The partially purified ethyl

ester was then hydrolyzed byldisfolvi 4:1 THF:MeOH (10 mL)
followed by treatment with M gisotatiore{2.8 mL). After 1 hour, the
reaction mixture was acidified tapH 1 with 10% HC1 solution and
X it RGN BI0RE O 9 aRIsHsans- VG SinY A )R Mt h-3-
fﬁgﬁg\éﬁ(ﬁ‘gs 4) l;];\d concen[%%qteﬂéj g{gﬁ/ield o.aé%ggiga%}f or two gg&%
5 15 4-chloro-5-fluoro-l-methyl-6<BRIHE A ropyridine-3-carboxylic acid,
[08B0Gh couldii® ABCher)pusiass B7IriMEation Ritpattiei)\daetbed; Examaie (400

V—ONHF EBr 10
o S S g 2 R A S22 S5 805 T BBy ™
(sirfH3- 20 carboxylic acid cyclopropybnethoxy-amide [00308] MS APCI (+)
m/z 428, 430 (M+, Br pattern) d}%q&#—( NMR (400 mHz, CD30D) S
7.85 (s, 1H), 7.36 (dd, 11-1), 7.28 (d,"1H), 7.01 (m, 111), 3.69 (d, 211),
3.57 (s, 311), 0.89 (m, 1|\4,Q.5,$} 11), 0.30 (m, 2H). 76 WO
20051051301 PCT/US2004/0%39060 I:Exanfple 18 H HO~,-~O.NF N
=
L
AN Cl
10 0

4-(4-Bromo-2-fluorophenylamino)-5-chloro-1-methyl-6-oxo-1,6-dihydropyridine-3-

Br

carboxylic acid ethoxy-amide
[00301] MS APCI (+) m/z 418, 420 (M+, Cl, Br pattern) detected; 'H NMR (400
mHz, CDs;0D) & 7.85 (s, 1H), 7.34 (dd, 1H), 7.26 (dd, 1H), 6.97 (t, 1H), 3.69 (q, 2H),
15 3.58 (s, 3H), 1.20 (1, 3H).
Example 13

HC. O
H F
@\/ - l Nﬁj\
N Cl Br
O
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-chloro-6-0xo-1,6-dihydropyridine-3-
carboxylic acid
20 [00302] MS APCI (-) m/z 449, 451 (M-, Cl, Br pattern) detected; 'H NMR (400
mHz, DMSO-ds) & 9.66 (s, 1H), 8.67 (s, 1H), 7.56 (d, 1H), 7.34 (m, 6H), 7.03 (t, 1H),

5.23 (s, 2HD.
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4-(4-Bromo-2-fluorophenylamino)-5-fluoro-I-methyl-6-oxo-1,6-dihydropyrid
ine-3- carboxylic acid (2-hydroxyethoxy)-amide 5 [00309] MS APCI (+)
WZodslés1420 (M+, Br pattern) detected; 1H NMR (400 mHeCIARARIDs B0
7.90 (s, 1H), 7.36 (dd, 1H), 7.28 (dd, 111), 7.01 (m, 111), 3.98 (m, 2H),
3.75 (m, 2H), 3.58 (s, 3H). Exampiap HO F NiN (FIBr O 10
4-(4-Bromo-2-fluorophenylamingy 5 gy 5-flyoro-lI-methyl-6-oxo-1,6-dihydropyrid

ine-3- carboxylic acid [00310] Clq ) rﬁ/z 357, 359 (M-1, Br pattern)
detected; 1H NMR (400 (s 111), 7.30 (d, 1H), 7.26
(d, 1H), 7.03 (td, 1H),3 amp o H2NOF H NiNIFIBr
150

4-(4-Bromo-2-fluorophenylamino)- @fluoro I- methyl 6-0x0-1,6-dihydropyrid
1mmmwmmmmmm<ﬂwﬂ-mwmmﬁpMM¥
detected; 1H NMR (400 mHg ! ggﬁ Guide (S, 1H), 7.36 (dd, 1H), 7.28
(dd,111), 7.02 (m, 114 3.58 %e 77 WO 2005/051301 )

s [09393lUS2004fAB6R (- E’R/ﬁrﬂﬂ) - (b R pafter (dgtected; H NMR (400

mHz, DMSO-Dg) 6 10.21 (s, 1H), 8.45 (s, 1H), 8.07 (br. s, 1H), 7.65 (br. s, 1H), 7.53 (dd,
1H), 7.33 (m, 6H), 6.94 (t, 1H), 5.12 (5, ZH).
Example 15

N_o
v/‘\o H F
N Cl Br
O

10 1-Benzyl-4-(4-bromo-2-fluorophenylamine)-5-chloroe-6-oxo-1,6-dihydrepyridine-3-
carboxylic acid cyclopropylmethoxy-amide
[00304] MS APCI (-) m/z 518, 520 (M-, Cl, Br pattern) detected; "H NMR (400
mHz, DMSO-dg) 6 8076 (s, 1H), 8.08 (s, 1H), 7.51 (d, 1H), 7.35 (m, 6H), 6.96 (t, 1H),
5.11 (s, 2H), 3.36 (d, 2H), 0.99 (m, 1H), 0.49 (m, 2H), 0.19 (m, 2H).
15 Example 16

o & '

1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-chloro-6-oxo-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxyethoxy)-amide
[00305] MS APCI (-) m/z 508, 510 (M-, Cl, Br pattern) detected; "H NMR (400
20 mHz, DMSO-dg) & 8.80 (s, 1H), 8.13 (s, 1H), 7.51 (dd, 1H), 7.35 (m, 6H), 7.27 (d, 1H),
6.95 (t, 1H), 5.12 (s, 2H), 4.67 (t, 1H), 3.65 (m, 2H), 3.51 (m, 2H).
[00306] The following compounds were prepared as previously described with the
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10

15

20

O
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-I-methyl-6-oxo-l,6-dihydropyridi
ne-3- carboxylic acid ethoxy-amide 5 [00312] MS APCI (+) m/z 402, 404
wdbhoSgspaitern) detected; 1H NMR (400 mHz, CD30D) Seé¢8usteodidsbso
7.35 (dd, 111), 7.27 (d, 1H), 7.01 (td, 1H), 3.94 (g, 2H), 3.58 (s, 3H), 1.27

adlisbd) oFANBRIREeh S Shexdtapibiby hfcH BAubid&ion is described below.
4-(4-Bromo-2-fluo §he lamino)-5-fluoro-l-metpyl-§s0xo-1,6-dihydropyridi
ne-3- carboxylic acid rfiethoxy-amide [00313] MS APCI (+) mlz 388, 390
(M+, Br pattern) det +8H NMR (400 mHz, 8 7.87 (s, 1H),
7.35 (dd, 1H), 7.27 {4, 1), 7.01 ek, 8.75 ( 3H 358 (s, 3H). 15
Example 23 H NFNJiINIFCI 0
4-(4-Chloro-2-fluoropHi&nylamino)-5- quoro-I-methyPG-oxo-I,6-d|hydropyr|di
[00863] carboxylé@im'tfé m;cmpmmylmeﬁmwm&dgqeﬁm&bwﬁmeua@mm

sEeopl ST 00 B AP IEIE i G A D R A g 4
s 14, dbry IR A L1 B0 i DTA) D TR0 muhol) in
MePRPI3D1EPY F5:THIRA0N4493R960 Errumplerdd FalibhNvib Feooled to room
temperaturé and concenirated under reduced pressure. The residue was dissolved in
water and extracted with EtOAc. The combined organic extracts were dried (MgSQOy) and
concentrated umder reduced pressure. Flash column chromatography (60:40
hexanes:EiOAc) removed starting material. The partiaily purified ethyl ester was then
hydrolyzed by dissolving in 4:1 THF:MeOH (10 mL) followed by treatment with 1 M
LiOH solution (2.8 mL). After 1 hour, the reaction mixture was acidified to pH 1 with
10% HC! solution and extracted with EtOAc. The combined orgamic extracts were
washed with brine, dried (MgS0Q4) and concentrated to yield 0.25 g (26% for two steps)
4-chloro-5-fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid, which could be
further purified by trituration with diethy] ether.
Example 17

N__O
v/\D g F
/'Nﬁ
AN F Br
0

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-methyl-6-0xo-1,6-dihydropyridine-3-
carboxylic acid cycloprepybmethoxy-amide
[00308] MS APCI (+) m/z 428, 430 (M+, Br pattern) detected; "H NMR (400 mHz,
CD;0D) 6 7.85 (s, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.01 (m, 1H), 3.69 (d, 2H), 3.57 (s,
3H), 0.89 (m, 1H), 0.58 {m, 2H), 0.30 (m, 2H).
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4-(4-Chloro-2-fluorophenylamino)-5-fluoro-lI-methyl-6-oxo-1,6-dihydropyrid
ine-3- carboxylic acid ethoxy-amide 5 [00315] MS APCI (+) m/z 358, 360
w0063 a¢iern) detected; 111 NMR (400 mHz, CD30D) $Z188st8¢4liba)so
7.22 (d, 111), 7.14 (d, 113), 7.08 (td, 111), 3.95 (q, 211), 3.58 (s,
311),1.28 (t, 311). Example 25 fhimpieNgN F Cl O 10
4-(4-Chloro-2-fluorophenylamino)p-fluoro-l-methyl-6-oxo-1,6-dihydropyrid
ine-3- carboxylic acid a APGI (+) in/z 314, 316 (M+, Cl

pattern) detected; 1H NMR (400 mHz, [HMS ) 8 9.96 (s, 1H), 8.23 (s, .

111), 7.99 (bs, 111), 7.64 (bs, 1HY*7. (m 7.21 (d, 111), 7.09 (td,
111), 3.46 (s, 311). 15 Example 28 A FINF O
5-Fluoro-4-(2-fluoro-4-methylphenylgmino)-1-methyl-6-oxo-1,6-dihydropyri

ine-3- car lic acid cyclopropylmethoxy-amjde [00317 APCL (+

el s e T B SR T R
7.0 (td, 111), 6.94 ¢drhiokylicaeid (2;hydtyxgedi)-amide3.56 (s, 311), 2.32

5 [0(?309?;11)’ 1-&&(&%&1‘3«\) 02819, 2 3 é%&%}h&&&é&?ﬁ%ﬁ@?%ﬁa
PCT, 06 [JONHF

US2004/039 Example 27
CD;0D) 6 7.90 (s, 1H), 7.36 {dd, 1H), 7.28 (dd, 1H), 7.01 (m, 1H), 3.98 (m, 2H), 3.75

(m, 2H), 3.58 (s, 3H).

Example 19
HO._.O
y F
sao!
N F Br
O

10 4-(4-Bromo-2-fluerephenylamino)-5-fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-

carboxylic acid
[00310] MS APCI (-) m/z 357, 359 (M-1, Br pattern) detected, 'H NMR (400 mHz,
CD;0D) 6 8.33 (s, 1H), 7.30 (d, 1H), 7.26 (d, 1H), 7.03 (td, 1H), 3.62 (s, 3H).
Example 20

HoN.__.0O
H F
g N\CL
~N F Br
0

4-(4-Bromo-2-fluorophenylamino)-5-fluore-1-methyl-6-0x0-1,6-dihydropyridine-3-

15

carboxylic acid amide
[00311] MS (+) m/z 358, 360 (M+, Br pattern) detected, 'H NMR (400 mHz,
CDs0D) 6 8.11 (s, 1H), 7.36 (dd, 1H), 7.28 (dd, 1H), 7.02 (m, 1H), 3.58 (s, 3H).
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5-Fluoro-4-(2-fluoro-4-methylphenylamino)-1-methyl-6-oxo-1,6-dihydropyri
dine-3 carboxylic acid ethoxy-amide 5 [00318] MS APCI (+) m/z 338
wisdsdeigcted; 1H NMR (400 mHz, CD30D) 8 7.85 (s, BeX/Fstu(ud)39060
111), 6.94 (d, 111), 6.93 (s, 11f), 3.93 (g, 21-1), 3.56 (s, 3H), 2.32 (s, 3H),
1.27 (t, 3H). Example 28 H N Ggilapiblafz | Br O 10
4-(4-Bromo-2- methylphenylamwo) -5-fluoro-l-methyl-6-o0xo0-1,6-dihydropyri
dine-3- carboxylic acid ethexy- [003'1_.9] MS APCI (+) in/z 398, 400
(M+, Br pattern) detected; 1 z, CD30D) S 7.84 (s, 1H),
7.35 (s, 111), 7.25 (dd, 1H), 6. 1@‘\92 (g, 2H), 3.57 (s, 3H),
2.30 (s, 3H), 1.28 (t, 31-1). 1 ON INIF61-~:Br 0O
4-(4-Bromo-2-methylphenylaming)-5- fluoro I- methyl -6-0x0-1,6- dihydropyri

dine-3- carboxylic acid cyclop Imet 0X APCI
4—£ﬂ2352m26ﬂcmm§webﬂﬁ@m? (S it @ﬂﬁ?‘(’z&?&sgﬁ‘ﬁ@ﬁ“% Y8
7.82 (s, 111), 7.35 (s, lddrhokdis (ettt} diHyxG-8migtid, 1H), 3.67 (d, 2H),

> 005&%@@&4 o%)%}%é %(aé:ﬁ%qggtg&eg AR Uof iy,

CDgOD) 5 7.87 (s, 1H), 7.35 (dd, 15, 7.27 (d, 1D, 7.01 (td, 1H), 3.94 (g, 2H), 3.58 (s,
31), 1.27 (t, 3H).

NM(

Example 22

B o
S
O H _F
/l”f‘;l
~N F Br
O

10 4—(4-Bromo-2-ﬂu0rophenylamiuo)-5—ﬂuoro-l-—methyl—G—oxo-l,6—dihydropyridine-3-
carboxylic acid methoxy-amide
[00313] MS APCI (+) m/z 388, 390 (M+, Br pattern) detected; 'H NMR (400 mHz,

CD;0D) 8 7.87 (s, 1H), 7.35 (dd, 1H), 7.27 (d, 1H), 7.01 (td, 1H), 3.75 (s, 3H), 3.58 (s,

3H).
15 Example 23

N_o
Vv O Yy
"'N@
AN F Cl
O

4-(4-Chloro-2-fluorophenylamino)-5-fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid cyclopropylmethoxy-amide
[00314] MS APCI (+) m/z 384, 386 (M+, Cl pattern) detected,; TH NMR (400 mHz,

20 CDsOD) & 7.56 (s, 1H), 6.93 (dd, 1H), 6.85 (d, 1H), 6.79 (id, 1H), 3.41 (d, 2HD, 3.28 (s,
3H), 0.87 (m, 1H), 0.29 (q, 2H), 0.01 (g, 2H).
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4-(4-Bromo-2-fluorophenylamino)-5-fluoro-lI-methyl-6-oxo-1,6-dihydropyrid
ine-3- carboxylic acid tert-butoxy-amide 5 [00321] MS APCI (+) m/z 430,
wiZedhbs13981 pattern) detected; 'H NMR (400 mHz, CD30ByBUAR4(€39060
1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.01 (td, 111), 3.60 (s, 3H), 1.30 (s, 9H).
Example 31 HHF N~NIF | BexQudfle 24
4-(4-Bromo-2-fluorophenylaming)-5-fluoro-l-methyl-6-oxo-1,6-dihydropyrid
ine-3- carboxylic acid cycl yI-anr'}ide [00322] MS APCI (+) in/z
412, 414 (M+, Br pattern) detected; 1I-ENM R (400 mHz, CD30D) 8 7.97
(s, 111), 7.32 (dd, 1H), 7.25 (d, : 1H), 3.60 (s, 311), 3.15 (d,
211), 1.04 (m, 1H), 0.54 (g, 2N , 248 Example 32 H HF .'N
N iINFIBr O

0
4-(4-Bromo-2-fluorophenylaming)-5-fluoyo-1-methyl-6-pxo:-1,6-dihydropyri
O o R TR c P BB o S AR >
(M+, Br pattern) detectechribbtylitha¢ii08hmkyzaniideCD30D) S 7.93 (s, 1H),

dd, 1 ) - :
s Qo BB AT LB 8 ghsp O v aceleds 6 R Thdo i,
CD;0D) & 7.88 (s, 1H), 7.22 (d, 1H), 7.14 (d, 1H), 7.08 (td, 1H), 3.95 (g, 2H), 3.58 (s,
3H), 1.28 (t, 3H).

Example 25
HsN.__O
H F
sa ol
N F Ci
o]
10 4-(4-Chloro-2-flucrophenylamino)-5-fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid amide
[00316] MS APCI (+) m/z 314, 316 (M+, Cl pattern) detected; "H NMR (400 mHz,
DMSO) 8 9.96 (s, 1H), 8.23 (s, 1H), 7.99 (bs, 1H), 7.64 (bs, 1H), 7.45 (dd, 1H), 7.21 (d,

1H), 7.09 (td, 1H), 3.46 (s, 3H).
15 Example 26

N_o
v/\o q F
=
fasy
O
5-Fluero-4-(2-fluoro-4-methylphenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid cyclopropylmethoxy-amide
[060317] MS APCI (+) m/z 364 (M+1) detected; 'H NMR (400 mHz, CDs;0D) &

20 7.82 (s, 1H), 7.0 (td, 1EH), 6.94 (d, 1ED), 6.93 (s, 1H), 3.69 (d, 2H), 3.56 (s, 3H), 2.32 (s,
3H), 1.16 (m, 1H), 0.58 (g, 2H), 0.30 (g, 2H).
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Example 33 H /~,O,NNF -11 F SMe O
5-Fluoro-4-(2-fluoro-4-methylsulfanyl-phenylamino)-1-methyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acid ethoxy-amide 5 [00324] Prepared as

wies@shsdqreviously using 2-fluoro-4-methylsulfanyl- pherpgamsaensosion
was prepared according to WO 03/062191. [00325] MS APCI (+) m/z 370
(M+1) detected; 1H NMR (400 npiggmple39D) S 7.83 (s, 1H), 7.03 (m,
311), 3.96 (g, 211), 3.58 (s, 311),2.48 (s, 3H), 1.29 (t, 3H). Example 34 H
C,NOF H NiNF SMe 109

N0
5-FIuoro-4-(2-f|uoro-4-methyI38Ifa I-pnen Famino)-l-methyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acidfhejhox ide [00326] MS APCI (+)
nz/z 370 (M+1) detected; 'H NMR D30D) 8 7.83 (s, 1H),

7.03 (m, 311), 3.96 (q, 211), 3.58 (§, 311), 2.48 (s, 3H), 1.29 (t, 3H). 15

mple N E ~4El Nt~ . . -
e L T D B S R g
ne-3- carboxylic acid ethmxhaxylicleddG RyMBUMPC| (+) in/z 450 (M+1)
ted; 1K , B2l 1 de,

> [@‘3 A1d, 1H)¥g 541E Etdi 9%4%%35@ %%%?ﬁ%%&%%g’(?? 3%.%%%) .@é’%&’ﬁ’ 9
7.85is2 068/ 1 6d1 LHY /0550 010 898ds. HlamhBle(®67H). 3.56 (s, 3H), 2.32 (s,
35D, 1.27 (t, 3H).

Example 28

N._o
/\O/ H
= N

AN F Br
0

10 4-(4-Bromo-2-methylphenylamino)-5-fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid ethoxy-amide
[00319] MS APCI (+) m/z 398, 400 (M+, Br pattern) detected; 'H NMR (400 mHz,
CD;0D) 8 7.84 (s, 1H), 7.35 (s, LH), 7.25 (dd, 1H), 6.85 (dd, 1H), 3.92 (q, 2H), 3.57 (s,
3H), 2.30 (s, 3H), 1.28 (1, 3H).
15 Example 29

- F Br

4-(4-Bromo-2-methylphenylamino)-5-fluoro-1-methyl-6-0x0-1,6-dihydropyridine-3-
carboxylic acid cyclopropylmethoxy-amide
[00320] MS APCI (+) m/z 424, 426 (M+, Br pattern) detected; "H NMR (400 mHz,
20 CD3;0D) & 7.82 (s, 1H), 7.35 (s, 1H), 7.25 (dd, 1H), 6.85 (dd, 1H), 3.67 (d, 2H), 3.57 (s,
3H), 2.29 (s, 3H), 1.16 (m, 1H), 0.59 (g, 2H), 0.31 (q, 2H).
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5-Fluoro-4-(2-fluoro-4-iodophenylamino)-1-methyl-6-oxo-I,6-dihydropyridin
e-3 carboxylic acid methoxy-amide 5 [00328] MS APCI (+) m/z 436 (M+1)
weLierigsksd NMR (400 mHz, CD30D) 8 7.84 (s, 111), 7 #dr{dshoddidsnoso
7.44 (d, 1H), 6.83 (td, 111), 3.77 (s, 311), 3.59 (s, 3H). Example 37 H
HONHF NINFIBr O Example 30
4-(4-Bromo-2-fluorophenylamin uoro-l-methyl-6-oxo-I,6-dihydropyridi
ne-3- 10 carboxylic acid h& ,Y';Bim'ge [003291
4-(4-Bromo-2-fluorophenylamtho)-b-flugro- Fmethyl 6-0x0-1,6-
dihydropyridine-3-carboxylic aci e was prepared from
4-(4-bromo-2-
fluorophenylamino)-5-fluoro-I- et I-6'-:oxo-1,6-'?fihydropyridine-3-carboxy|
ic acid tert- butoxy-amide by TFA mediated deprotection.
4 (B rome A oonplisinyiaiing 8y arg-1-methyl-6-o0xo-1,6-dihydropyridine-3-

fluoro-l-methyl-6-oxo-1 Syibvsr QR ehifChaeaylmidic acid
tert- butoxy amide (35 mg, 0.081 mmol) was treated with TFA 0. 6?4mL)

s [08RRH4 daydEIARGL (e A3 NP rRatec adstiet 00 mHz,
CIS@ISES PEsEgnPy Bﬁt(aaomt)yﬂmmmmﬁmmmﬁmﬂmmw $H)%.30 s,
MeOH in methylene chloride) followed by saturated NaHCO3 solution
ash of an ethyl acetate solution of the product gave clean desired
product (10 mg, 33%); MS APCE26niplerlz 356, 358 (M-OH, Br pattern)
detected; 'H NMR (400 mbiz, CR30OD) 5 7.84 (s, 11-1), 7.35 (dd,1H), 7.28

(d, 111), 7.01 (td, 111), 3! B)B3 WQ 2005/051301
PCT/US2004/039060 Example 38 HCO EILN N 1: Br
l
N F Br
0

10 4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid cyclopropylmethyl-amide
[00322] MS APCI (+) m/z 412, 414 (M+, Br pattern) detected; '"H NMR (400 mHz,
CD;0D) 8 7.97 (s, 1H), 7.32 (dd, 1H), 7.25 (d, 1H), 6.98 (td, 1H), 3.60 (s, 3H), 3.15 (d,

2H), 1.04 (m, 1H), 0.54 (q, 2H), 0.26 (g, 2H).
15 Example 32

N o
-~
H F
ﬂ”@
AN F Br
(o]

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-methyl-6-oxo0-1,6-dihydropyridine-3-
carboxylic acid methylamide
[00323]  MS APCI () m/z 372, 374 (M+, Br pattern) detected; 'H NMR (400 mHz,
26 CDs0OD) & 7.93 (s, 1H), 7.35 (dd, 1H), 7.27 (d, 1H), 7.0 (td, 1H), 3.57 (s, 3H), 2.83 (s,
3H).

gl



O
4-(4-Bromo-2-fluorophenylamino)-1-cyclopropylmethyl-5-methyl-6-oxo-1,6
- dihydropyridine-3-carboxylic acid 5 [00330] MS APCI (-) ink 393, 395
wi208ropaiiern) detected; 1H NMR (400 MHz, DMSO-d6) B9 dst/dbidsn
8.51 (s, 111), 7.56 (d, 1H), 7.28 (d, IH), 6.69 (t, 1H), 3.84 (d, 2H), 1.61 (s,
3H), 1.25 (m, 111), 0.50 (g, 2H), ﬁxa&.ﬁ]egjl) Example 39 H2NO F N
N Br O 10
4-(4-Bromo-2- quorophenylaﬁqu S clop pylmethyl-5-methyl-6-ox0-1,6
- dihydropyridine-3-carboxylic aci am e 0331] MS APCI (-) na/z 392,
394 (M-, Br pattern) detected; 1IH N¥R ' Hz CD30D) 3 8.14 (s,
1H), 7.33 (d, 111), 7.21 (d, 1H), 1 LY Z.(d, 2H), 1.76 (s, 3H),
1 35 (m, 111), 0.60 (q, 211), 0.46 2H) 15 Example 40 HO~-OONOHF

4 -(4- %ro%ocl). 4fI 20%1 eny anrlﬁls}']f Csy/'d%hen lafn“é ;1 glethg ln6 2 0ox’o 1,6
- d|hydropyrldmdahwmmoxyima&da@mmmﬂ}dmeMethoxy) -amide
s (0893421 MS AR 6%&) Lz 480,487 (MevRuRgUaii Heehifglh, h'%’éth@}fidﬁ%z.

MHz, 20 DMSO-d6) 6 11.06 (s, 111), 8.36 (5 111) 8.02 (s, 1H), 7
phenylamine yehiofwss prsbered agqgrdinedqVOL§3R6249Y, 2H), 3.16 (m, 2H),

[doFdsfs, 3H)MS2RHOT, @h)uk- éio(@dﬁli)de{ée'iéd(éﬁiaﬁﬂ&?&% (ﬁH%lbD%D) 3

WO 2005/051301 PCT/US2004/039060 Example 41 H HOB -O.N O F N
78 I8 IR S50 OO0, TR RS 18% ).

Example 34

N_o

\J

O H F
L

AN F ShMe
0

5-Fluoro-4-(2-fluoro-4-methylsulfanyl-phenylamino)-1-methyl-6-oxo-1,6-

10

dihydropyridine-3-carboxylic acid methoxy-amide
[60326] MS APCI (+) m/z 370 (M+1) detected; "H NMR (400 mHz, CD,0D) &
7.83 (s, 1H), 7.03 (m, 3H), 3.96 (q, 2H), 3.58 (s, 3H), 2.48 (s, 3H), 1.29 (t, 3H).
15 Example 35

H
L
A e !
0

5-Fluoro-4-(2-fluoro-4-iodophenylamine)-1-methyl-6-0x0-1,6-dihydropyridine-3-
carboxylic acid ethoxy-amide
[00327] MS APCI (+) m/z 450 (M+1) detected; 'H NMR (400 mHz, CD;0D) §
20 7.86 (s, 1H), 7.48 (dd, 1H), 7.44 (d, 1H), 6.84 (td, 1H), 3.95 (q, 2H), 3.58 (s, 3H), 1.28 (i,
3H).
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(S)-4-(4-Bromo-2-fluorophenylamino)-1-cyclopropylmethyl-5-methyl-6-oxo
-1,6- dihydropyridine-3-carboxylic acid (2-hydroxy-propoxy)-amide 5

w9 enAkM& APCI (-) m/z 466, 468 (M-, Br pattern) detectet T SNR 60
MHz, CD30D) 8 7.93 (s, 1H), 7.34 (dd, 1H), 7.20 (d, 1H), 6.66 (t, 111),
3.88 (m, 111), 3.86 (d, 2H), 3.7 {dghpid ¥ 3.59 (dd, 1H), 1.86 (s, 311),
1.33(m, 1H), 1.12 (d, 311), 0. 9|11 (Q, 2H) 0.46 (g, 2H). Example 42 HO O
HC1 NiINFIBr 100 ~orN 0 E
4-(4-Bromo-2-chlorophenylamino)-5-fldiorotl-methyl-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid [00334] /z 373, 375 (M-, Cl, Br
pattern) detected; 1H NMR (400 ) S 8.43 (s, 111), 7.62 (s,
111), 7.42 (dd, 111) 7.01 (m, 1H); 3.61 (s, 3H). 15 Example 43 H ~O'N
OHCIN NFBr O

8 L N L TG e o vty R TGO MM B R Re (s el ceras Vil
dine-3- carboxyllc acid eyrhopylio webtinalyxymidislf00335] MS APCI (+)
44, 446 M+
ishn) < PSoAEC ) b Ot g dﬁff&ﬁ&%%%’ﬁ%a? 9o
7.64, @11H), 3. 59 (&1, 3M), 7.4% (@1 HL5)8D(6B 11D, 377 6.360n3, 316, 880w
2005/051301 PCT/USZOO4/039%QHmeIe 44 H2NOHCI N iN | I

H_o
HO H F
”1”@
AN F Br
O

4-(4-Br0mo—2-ﬂuorophenylamino)-s-ﬂuoro-l-methyl-ﬁmxo-l,6—dil1ydropyridine—3-
carboxylic acid hydroxyamide

[00329] 4-(4-Bromo-2-flucrophenylamino)-5-fluoro-1-methyl-6-oxo-1,6-
dibydropyridine-3-carboxylic acid hydroxyamide was prepared from 4-(4-bromo-2-
ﬂuorophenylanﬁno)-s-ﬂuoro—l-methy1-6-oxo-1,6—djhydropyridine-3—carboxylic acid tert-
butoxy-amide by TFA mediated deprotection. 4-(4-Bromo-2-fluorophenylamino)-3-
fluoro-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid tert-butoxy-amide (35 mg,
0.081 mmo]) was treated with TFA (0.63 mL). After 4 days stirring, the reaction mixture
was concentrated under reduced pressure. Purification by flash column chromatography
(10% MeOH in methylene chloride) followed by saturated NaHCO; solution wash of an
ethyl acetate solution of the product gave clean desired product (10 mg, 33%); MS APCI
(+) m/z 356, 358 (M-OH, Br pattern) detected; 'H NMR (400 mHz, CD;0D) 5 7.84 (s,
1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.01 (id, 1H), 3.57 (s, 3H).
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4-(4-Bromo-2-chlorophenylamino)-5-fluoro-I-methyl-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid amide 5 [00336] MS APCI (+) jn/z 374, 376 (M+,
wol 28ispsisern) detected; 111 NMR (400 mHz, CD30D) S 8(II3US2004A)39060
7.59 (d, 111), 7.39 (dd, 1H), 6.92 (dd, 1H), 3.60 (s, 31-1). Example 45 H
HO,-,~,ONOHCI NiN | F Bregample 38
4-(4-Bromo-2-chlorophenylaming)-5-fuoro-l-methyl-6-oxo-1,6-dihydropyri
dine-3- 10 carboxylic acid (2-hydrogyethoxy)-amide [00337] MS APCI (+)
m/z 434, 436 (M+, Cl, Br pattern egk- 3 NMR (400 mHz, CD30D)
S 7.94 (s, IH), 7.60 (d, 11¥)\7.46y (ddl 11 Ij 92 (dd, 111), 4.01 (m, 211),
3.76 (rn, 211), 3.59 (s, 3H). Examgle 46 HO OROHF NINIFBr 150
4-(4-Bromo-2-fluorophenylamino)-8-fluoro-I-methyl-6-oxo-1,6-dihydropyrid
in614{4mm»ﬂmo@ﬂﬁmyM}anﬂ@wmng@MS%}m

APCI (+) m/z 446, 448 gﬁg, JERNMR (400 mHz,
CD30D) S 7.94 (s, 1H§ 36 7 28 (d 1H) 7.02 c(ltdl 1le{1§ 59 (s,
s [098G0B.41 (sMwm;( zafz(%ﬁ?s mmm@ gisgipd; 'H NMR (400 MHz,

PREBHHF004089989, Examplent 756 O1H);7.28Kd.QIN.69 (t, 1H), 3.84 (4,
2H), 1.61 (s, 3H), 1.25 (m, 1H), 0.50 (g, 2H), 0.39 (g, 2H).
Example 39

HoN.__O
H F
gqe!
A/N Br
0
10 4-(4-Bromo-2-fluorophenylaminoe)-1-cyclopropylmethyl-5-methyl-6-0xo-1,6-
dihydropyridine-3-carboxylic acid amide
[00331] MS APCI (-) m/z 392, 394 (M-, Br pattern) detected,; TH NMR (400 MHz,

CDs0D) & 8.14 (s, 1H), 7.33 (d, 151), 7.21 (d, 1H), 6.63 (1, 1H), 3.87 (d, 2H), 1.76 (s, 3H),

1.35 (m, 1H), 0.60 (q, 2H), 0.46 (q, 2H).
15 Example 40

no K N{Iﬁ

4—(4-Bromo-Z-ﬂuorophenylammo)-I-cyclopropylmethyl—‘s-methyl-ﬁ-uxo-l,6—
dihydropyridine-3-carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00332] MS APCI (-) m/z 480, 482 (M-, Br pattern) detected; "H NMR (400 MHz,
20 DMSO-dg) 6 11.06 (s, 1H), 8.36 (s, 1H), 8.02 (s, 1H), 7.50 (d, 1H), 7.22 (d, 1H), 6.57 1,
1H), 4.60 (t, 1H), 3.78 (d, 2H), 3.16 (m, 2H), 1.71 (s, 3H), 1.29 (m, 1H), 1.11 (s, 6H),
0.51 (g, 2H), 0.43 (q, 2H).
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(S)-4-(4-Bromo-2-fluorophenylamino)-5-fluoro-lI-methyl-6-oxo-1,6-dihydrop
yridine- 3-carboxylic acid (2-hydroxy-propoxy)-amide 5 [003391 MS APCI
wORofasdd2, 434 (M+, Br pattern) detected; 1H NMR (400reEEs2@DEIB)
87.89 (s, 111), 7.36 (d, 111), 7.28 (d, 1H), 7.02 (td, 1H), 3.99 (m, 1H),
3.83 (dd, 111), 3.72 (dd, 1H), 3.5%4mp&11.16 (d, 3H). [00340] The
following compounds were preparggl as previously described by using the
appropriate amine in plat@m‘/mcgw ne in Step A of Example 1. 10
Example 48 HOF N~/NIE 5 Br /O',(]E
4-(4-Bromo-2-fluorophenylamino)-¥2cyalopr
dihydropyridine-3-carboxyliclﬂad/[ KxP€g,(+) m/z 385, 387 (M+,
Br pattern) detected; 1H NMR (400 z, 15 DMSO-D6) S 9.29 (s, 1H),

T Or TR b Tt it o
4-(4- Brondaxzdmpy@miwmman 3B EXTPERDE) emids. 20

5 [64B¥SY Opyrldmgﬁzf@r 9%@1@&@@9/ pw&%&y%a&wdﬁmﬁé dw@mz
APCI( m/z 454, 4 é}g?ttern detected; 1H NMR

400
RIS DS 0o 150 L3416 410 {20l 1506 s Choia) P a8 (s Lo .86 @
2E)33-¢dd(’dﬂlﬂl)733@ e,V 20856881 1 BUHUSHD0ADEHCED), (0] L RH),
O%ggq( gAH). 3.35 (m, 1H), 1.07 (m, 111), 0.98 (m, 4H), 0.53 (in, 211),
211). Example 50 HZNOF N

5-fluoro-6-oxo-1,6-

Example 42
HO._.O
H Cl
= I N
AN F Br
10 0

4-(4-Bromo-2-chlorophenylamino)-5-fluoro-1-methyl-6-0xo-1,6-dihydropyridine-3-
carboxylic acid
[00334] MS APCI (-) m/z 373, 375 (M-, Cl, Br pattern) detected; 'H NMR (400
mHz, CD;0D) 6 8.43 (s, 1H), 7.62 (s, 1H), 7.42 (dd, 1H), 7.01 (m, 1H), 3.61 (s, 3H).
15 Example 43

N F Br

4-{4-Bromo-2-chlorophenylamino)-5-fleoro-1-methyl-6-0xo0-1,6-dihydropyridine-3-
carboxylic acid cyclopropylmethoxy-amide
[00335] MS APCI (+) m/z 444, 446 (M+, Cl, Br pattern) detected; 'H NMR (400
20 mHz, CD;0D) 6 7.89 (s, 1H), 7.60 (d, 1H), 7.39 (dd, 1H), 6.92 (dd, 1H), 3.73 (d, 2H),
3.59 (s, 3H), 1.17 (m, 1H), 0.58 (m, 2H), 0.30 (m, 2H).
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N11FBrvO5
4-(4-Bromo-2-fluorophenylamino)-1-cyclopropyi-5-flnoro-6-oxo-1,6-
dihydropyridine-3-carboxylic acid amide [00343] MS APCI (+) na/z 384,
wodH0dvds13mir pattern) detected; 1H NMR (400 mHz, DMSQ@MB)SBUNSB60
(s, 111), 8.24 (br. s, 1H), 7.95 (s, 1H), 7.63 (br. s, 111), 7.56 (dd, II1), 7.33
(d, 1H), 7.00 (m, 1H), 3.35 (M, 1ExntpROM4M, 4H). 10 Example 51 H
HO"_"~ONOHF NFIIB@ o
4-(4-Bromo-2-fluorophenylaminajj-1-gycldpropyi-5-fluoro-6-oxo-1,6-
dihydropyridine-3-carboxylic ac 0
APCI (+) m/z 444, 446 (M+, Brpattern) Wesdcted; 111 NMR (400 mHz, 15
DMSO-D6) S 11.87 (s, 111);9.0§ (sF1H); 7.78"(s, 1H), 7.56 (dd, 111),

7.32 (d, 1H), 7.02 (m, 1H), 3.89cﬂm, 211), 3.59 (m, 211), 3.38 (m, 111),
4(9BgomatdycHrropprn ganine S Hh@id- Emethyl¢-pxp 6 glitydropyridine-3-
4-(4-Bromo-2-fluorophenylagligR)-hi thyh Siflidro-6-oxo-1,6-dihydropyridin
e-3- 20 carboxylic acid cyclopropylmethoxy-amide [00345] MS APCI (+
S 09936142, AR EBhitdrr Bttt INRIRAEOR ttsieb DGR (400
mAB0E,0h) 5 8 1364ddD] Fpo{La K, 1.39 (dd, QR)16.92 d. A%, foe®(s; BED.

3.70 (d, 88 WO 2005/051301 P%I’éUS%)%/OSg%O 211), 1.36 (t, 311),
a,’ﬂ& .
o)

1.17 (m, 1H), 0.58 (q, 211), 0.31 xample 53 NOF

HO o y o
. | N
AN F Br
O
4-(4-Bromo-2-chlorophenylamino)-5-fluoro-1-methyl-6-0xo-1,6-dihydropyridine-3-
10 carboxylic acid (2-hydroxyethoxy)-amide

[00337] MS APCI (+) m/z 434, 436 (M+, Cl, Br pattern) detected; "H NMR (400
mFz, CDs0OD) & 7.94 (s, 1H), 7.60 (d, 1H), 7.40 (dd, 1H), 6.92 (dd, 1H), 4.01 (m, 2},
3.76 (m, 2H), 3.59 (s, 3H).

Example 46

H
Ho\>< _N__O
O H F
sas!
N F Br
0
4-(4-Bromo-2-fluorophenylamino)-5-fluore-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00338] MS APCI (+) m/z 446, 448 (M+, Br pattern) detected; "H NMR (400 mHz,

CD-0D) & 7.94 (s, 1H), 7.36 (d, 1H), 7.28 (d, 1H), 7.02 (id, 1H), 3.59 (s, 3H), 3.41 (s,
20 2H), 1.27 (s, 6H).

15

86



N H4FBr O
4-(4-Bromo-2-fluorophenylamino)-1-ethyl-5-fluoro-6-oxo-I,6-dihydropyridin
e-3- 5 carboxylic acid amide [00346] MS APCI (+) m/z 372, 374 (M+, Br
wanbgensiatected; 1H NMR (400 mHz, CD30D) S 8.10 (sptth)sziidmiside
111), 7.28 (d, 111), 7.02 (td, 111), 4.05 (q, 211), 1.37 (t, 311). Example
54 HO~-O.NHF N~NIF Br 1&Qample 47
4-(4-Bromo-2-fluorophenylamino)- L-ethyl-5-fluoro-6-oxo-I,6-dihydropyridin
e-3- carboxylic acid (2-hbl@ng)(«y\blN i therFhoxy)-amide [00347] MS
APCI (+) n:/z 460, 462 (M+,Br pattenn) dﬁtec d; 111 NMR (400 mHz,
DMSO) S 11.20 (bs, 111), 8.80 (bs”1 ,111), 7.55 (d, 111),
7.32 (d, 111), 7.03 (td, 15 111), 4 ~g1 {s, 211), 1.27 (t, 3M,
1.17 (s, 611). Example 55 H1 00, 3N OHF ~NINIiFBr O
4-(4-Bromo-2-flyo mino)-1-ethyl-5- quo 20X0-1.6 ridin
e Rt S ey R
m/z 446, 448 (M-8-8irhatidinjdd i@ehydrdiy-NMpoabamidtz, CD30D) 5
s, 111 ) A )
s R o A p e DR e e T i
PR 8 TR U(93F06 0. 36 Xdm Pl BEHI(1H), 7 02 (td, 1H), 3.99 (m, 1H), 3.83 (dd,

1H), 3.72 (dd, 1H), 3.58 (s, 3H), 1.16 (d, 3H).

[00340] The following compounds were prepared as previously described by using

the appropriate amine in place of methylamine in Step A of Example 1.

10 Example 48

HO (@]
H F
Shb!
V/N F Br
(8]

4-(4-Bromo-2-fluorophenylamino)-1-cyclopropyl-5-fluore-6-oxo-1,6-
dihydropyridine-3-carboxylic acid
[00341] MS APCI (+) m/z 385, 387 (M+, Br pattern) detected; TH NMR (400 mHz,
15 DMSO-Dg) 6 9.29 (s, 1H), 8.08 (s, 1H), 7.58 (dd, 111), 7.36 (d, 1H), 7.12 (m, 1H), 3.35
(m, 1¥D), 1.02 (m, 2H), 0.90 (m, 2H).
Example 49

H o
V/\O yF
0L
v’N F Br
0

4-(4-Bromo-2-fluorophenylamino)-1-cyclopropyl-5-fluoro-6-oxo-1,6-
20 dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide
[00342] MS APCI (+) m/z 454, 456 (M, Br pattern) detected; "H NMR (400 mHz,
DMSO-Dg) 6 11.78 (s, 1H), 9.07 (s, 1H), 7.70 (s, 1H), 7.55 (dd, 1H), 7.32 (dd, 1H), 7.03
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NFNIIFBr O
4-(4-Bromo-2-fluorophenylamino)-1-ethyl-5-fluoro-6-oxo-I,6-dihydropyridin
e-3- carboxylic acid methoxy-amide 5 [003491 MS APCI (+) nt/z 402, 404
widbooaspatiern) detected; 1H NMR (400 mHz, CD30D) 8pTBUS®04/03b)6o
7.36 (d, 1H), 7.29 (d, 1H), 7.02 (td, 1H), 4.02 (q, 2H), 3.75 (s, 311), 1.36

t1$HL) e@‘@ﬁﬁ 3 maMAN P& 18)16.98 (m, 45D, 0.53 (m, 2H), 0.25 (m,
131). 8. »3.33 (m, 1H), . , 1H); (m, 4H), (m, 2H), (
(néi-(ﬁ)léromo- -fIuoropﬁ—(gnylagr?n)fno)-lgethyl-S-fluoro-6-oxo-l,6-dihydropyridin

2H).3- carboxylic acid methylamide [00350] MS APCI (+) ink 386, 388 (M+,

Br pattern) detected; 'H NMR (48&amiple, SCD30D) 8 7.93 (s, 111), 7.35
(dd, 111), 7.27 (d, 1H), 7.0 (td,d.H)cA.04 (9 2H), 2.83 (s, 3H), 1.37 (t,
3H). 15 Example 58 HOF N ~IN'F By O
4-(4-Bromo-2-fluorophenylami
e-3- carboxylic acid [003511 Mg ABCI ( 371, 373 (M-, Br pattern)
detected; 'H NMR (400 mI—W/ZO D%D) 8 871 (s, 111), 7.38 (d, 1H),
7.30 (d, 1H), 7.10 (td, 1H), 4.08 (8, 211), 1.36 (t, 3H). 90 WO

5 2005/8513Ro RG2ISR0pHOSBOS0 oFkansprop i S-fluoro-6-0xo-1,6-

dihydropyridine-3-carboxylic acid amide
[00343] MS APCI (+) m/z 384, 386 (M+, Br pattern) detected; 'H NMR (400 mHz,
DMSO-Dg¢) 6 10.03 (s, 1H), 8.24 (br. s, 1H), 7.95 (s, 1H), 7.63 (br. s, 1H), 7.56 (dd, 1H),
7.33 (d, 1H), 7.00 (m, 1H), 3.35 (m, 1H), 0.99 (m, 4H).
10 Example 51

H
HO_~g-N oH E
g ”@
V/N F Br
O

4—(4-Bromo-Z-ﬂuorophenylamino)-l-cyclopropyl—5-ﬂuoro-6—oxo-1,6-
dihydropyridine-3-carboxylic acid (2-hydroxyethoxy)-amide
[00344] MS APCI (+) m/z 444, 446 (M+, Br pattemn) detected; 'H NMR (400 mHz,‘
15 DMSO-D¢) & 11.87 (s, 1H), 9.09 (s, 1H), 7.74 (s, 1H), 7.56 (dd, 1H), 7.32 (d, 1H), 7.02
(m, 1E), 3.89 (m, 2H), 3.59 (m, 2H), 3.38 (m, 1H), 0.99 (m, 4H).
Example 52

N o
v ° Hog
AN
N|
S~ F Br
o)

4-(4-Bromo-2-flnorophenylamino)-1-ethyl-5-fluoro-6-0xo-1 ,6-dihydropyridine-3-

uoro-6-oxo-1,6-dihydropyridin

20 carboxylic acid cyclopropylmethoxy-amide
[00345] MS APCI (+) m/z 442, 444 (M+, Br pattern) detected; "H NMR (400 mHz,

CD:0D) 5 7.85 (s, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 4.05 (g, 2H), 3.70 (¢,
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HOO ,~4NOF Nr O
4-Bromo-2-fluorophenylamino)-1-ethyl-5-fluoro-6-oxo-1,6-dihydropyridine-
3- 4-( carboxylic acid (2-hydroxyethoxy)-amide 5 [00352] MS APCI (+) m/z
W 20043414M+, Br pattern) detected; 'H NMR (400 mHz, CPEABZp&4/0960
(s, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.02 (td, 111), 4.05 (q, 211), 3.99 (t,

2}, 618 MR i34 b iSO ON O HE N N

(R)-4-(4-Bromo-2-fluorophenylafi¥aBiPledthy|-5-fluoro-6-oxo-1,6-dihydropy
ridine- 3-carboxylic acid (2-hyd ropoxy)-amide [003531 MS APCI (+)

m/z 446, 448 (M+, Br pattern) detectddl; 'HINMR (400 mHz, CD30D) S
7.90 (s, 1H), 7.36 (dd, 1H), 7.2&1(d 11td 111), 4.05 (q, 211),
3.99 (m, 1H), 3.83 (dd, 111),.3" 536 (t, 3H),1.16 (d, 3H). 15
Example61 H HO.-ONOHF ON NIIFBr o)

R e e e

5 m/z 446, 448 (M+, Br pattemﬂ)l‘bel'efbte@ld—BNMR (400 mHz, 20 CD30D) 8
{0?3%%](5 110 36ty b 328 18 (i) BE-fAréie dé0erddd A anakl 48098 Hz,

CD;OD) 5 8.10 (s, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 4.05 (g, 2H), 1.37 t,
3H),

Example 54

Ho\k:\&@

4-(4—Bromo—Z-fluorophenylamm0)-1-ethyl—S-ﬂu0ro—6—ox0-1,6-dihydropyridine—3-
carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00347] MS APCI (+) m/z 460, 462 (M+, Br pattern) detected; "H NMR (400 mHz,
DMSO) & 11.20 (bs, 1H), 8.80 (bs, 1H), 8.01 (s, 1H), 7.55 (d, 1H), 7.32 (d, 1H), 7.03 {td,

15 1H), 4.40 (g, 2H), 3.28 (s, 2H), 1.27 (t, 3H), 1.17 (s, 6H).
Example 55

H
O\/\O,N O " £
~ N .
N |
- F Br
0

4-(4-Bromo-2-fluorophenylamino)-1-ethyl-S-fluoro-6-oxe-1,6-dihydropyridine-3-
carboxylic acid (2-methoxy-ethoxy)-amide
20 [00348] MS APCI (+) m/z 446, 448 (M+, Br pattemn) detected; TH NMR (400 m¥iz,
CD,0D) 8 7.88 (s, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 4.05 (m, 4H), 3.64 (m,
2H), 3.37 (s, 3H), 1.37 (t, 3H).

10
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114), 3.83 (dd, 11-1), 3.72 (dd, 111), 1.36 (t, 3H),1.16 (d, 3H). 91 WO
2005/051301 PCT/US2004/039060 Example 62 H HO:roNONF JF Br
O

wo @B@mer 2-fluorophenylamino)-1-ethyl-5-fluoro-6-oxo-|, Sedifvsdoomaiosn
e-3- carboxylic acid (2-hydroxybutoxy)-amide 5 [00355] MS APCI (+) ink
460, 462 (M+, Br pattern) detecied; NyR (400 mHz, CD30D) 5 7.90
(s, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 4.05 (q, 2H), 3.89 (d,
1H), 3.75 (m, 2H),1.54 (m~1H (m, ]:11), 1.36 (t, 3H), 0.98 (t, 3H).

Example 63 HOF NiNLBP O 10 H
4-(4-Bromo-2-fluorophenylami -d@gl-&oxo-l,6-dihydropyridine-3
- carboxylic acid [00356] Pxgpatati f xy-1
5-dimethyl-6-ox0-1,6-dihydronvrifine-3- carboxylic acid ethyl ester:
Triethyl orthoformate (3.85 mL, 23.12 mmol) and acegﬁ h drideiééé[@?
ol Beomeorirfstramena e beish ues e SR e B By iLie-
diethyl ester (Caliskan gfrbAyisd adidihemoxyOo8ide (11), 1013-1020) (5.0
23.1 mmol reaction mixture hea AfteplR
[Ogééglion mi%érgegfs?%o’g%é% %OQ%W?émﬁg%%}i&ﬁ%%%ncentratgglé l?rt%%rz ’
CIe0mes! PEFISLIEDT RS GdaidFD.\ 729 (oMD.t3.03 GhrdinéfiR antHd G1504s.
[ mL, 57.81 mmol) was added with stirring. Water (20 mL)
SREE

nd the reaction mixture stirred for 16 hours. The reaction 20
mixture was extracted with ethyFgaamBle Hhd the aqueous layer acidified
to pH 2 with 10% aqueous HG4.. The acidified aqueous layer was

extracted with ethyl acetate. A rplbinm organic extracts were dried
(MgS04) and concentrated to gj Eqlidx Trituration with diethyl ether
yielded 4.88 g (55%) clean de redlpro -Hydroxy-

pyidire-3-ta

1,5-dimethyl-6-oxo-1,6-dihytho e bBkylic acid ethyl ester was
carried forward 25 as described @ Example 1, Steps B - D. MS APCI (-)

m@-ﬁgnﬁéﬁ-ﬁ%r@hgﬂﬁfﬁﬂm)-l-ethylu'S-ﬂuoro-G-oxo-l,ﬁ-dihydropyridine-s-
carboxylic acid methylamide
[00350] MS APCI (+) m/z 386, 388 (M+, Br pattern) detected; 'H NMR (400 mHz,
CD,0D) § 7.93 (s, 1H), 7.35 (dd, 1H), 7.27 (d, 1H), 7.0 (id, 1H), 4.04 (g, 2H), 2.83 (s,

3H), 1.37 (t, 3H).
Example 58

HO._ O
H F
Z N
v
~ F Br
o
4—(4-Bromo—Z—ﬂuurophenylamino)—l—ethyl-S-ﬂaoro—G-oxo-l,6-dihydropyridine—3-
carboxylic acid

[00351] MS APCI () m/z 371, 373 (M-, Br pattersi) detected; "H NMR (400 mHz,
CD0D) 5 8.41 (s, 1H), 7.38 (d, 1H), 7.30 (4, 1H), 7.10 (td, 1H), 4.08 (g, 2H), 1.36 (t,

3H).
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detected; 1H NMR (400 mHz, CD30D) S 8.49 (s, 1H), 7.36 (dd, 1H), 7.24
(dd, 1H), 6.71 92 WO 2005/051301 PCT/US2004/039060 (m, 111), 3.60
(s, 311), 1.68 (s, 3H). [00357] The following compounds were prepared as

wirsnalasddn Examples 1 (Steps B - D), 2, 3 and 63. Exanputeniz2odd/0550b¢
OHF 4N N1:./Br 50

4-(4-Bromo-2-fluorophenylaminogxdamplingethyl-6-oxo-1,6-dihydropyridine-3
- carboxylic acid cyclopropylmethgxy-amide [00358] MS APCI (+) m/z
424, 426 (M+, Br patter MR {400 mHz, CD30D) 6 7.88

(s, 1H), 7.33 (dd, 1H), 7.20 (dd, 1H), 66 m, 111) 3.59 (d, 2H), 3.57 (s,
\@025 (m, 2H). Example

to 311), 1.83 (s, 3H), 1.10 (m, 1H),
4-(4-Bromo-2-fluorophenylamino)-1, dlmethyl -6-0x0-1,6-dihydropyridine-3

65 H2ZNOF NIABr O N

S A LR (oA S S e i i ppvodpe-s-

(dd 1H), 7.20 (d, 1dako5a8: Geidi(RHhBlE8Yell@ky);amide (s, 311).
fob38sqPle 66y4d Nefdrfe 1,y 439437 (06 LROBEn) detected; "H NMR (400 mHz,

CD;OD) § 7.90 (s, 1H), 7.36 (dd, 1H), 7.28 (d, LED), 7.02 (td, 1H), 4.05 (g, 2H), 3.99 (,
2H), 3.75 (t, 2E), 1.37 (t, 3H).

Example 60

HO. H o)
\l/\o hoF
g ”@
~N F Br
0

(R)-4-(4-Bromo-2-fluorophenylamino)-1-ethyl-5-fluoro-6-o0xo-1,6-dihydropyridine-
3-carboxylic acid (2-hydroxy-propoxy)-amide
[00353] MS APCI (+) m/z 446, 448 (M+, Br pattern) detected; "H NMR (400 mHz,
CDsOD) 8 7.90 (s, 1H), 7.36 {dd, 1H), 7.28 (d, 1H), 7.02 (id, 1H}, 4.05 (q, 2H), 3.99 (m,
1H), 3.83 (dd, 1H), 3.73 (dd, 1H), 1.36 (t, 3H), 1.16 (4, 3H).
Example 61

o QE i

(S)~4-(4-Bromo-2-flnerophenylamino)-1-ethyl-5-fluoro-6-oxo-1,6-dihydropyridine-3-

[EL 0]

carboxylic acid (2-hydroxy-propoxy)-amide
[00354] MS APCI (+) m/z 446, 448 (M+, Br pattern) detected; "H NMR (400 mHz,
CDs0OD) 3 7.90 (s, 1H), 7.36 (d, 1H), 7.28 (d, 1H), 7.02 (id, 1H), 4.04 (g, 2H), 3.99 (m,
1H), 3.83 (dd, 1H), 3.72 (dd, 15), 1.36 (t, 3H), 1.16 (d, 3H).
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20
4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-l,6-dihydropyridine-3
carboxylic acid (2-hydroxyethoxy)-amide [00360] MS APCI (+) nz/z 414,

wd.60(bAs1 i pattern) detected; 1H NMR (400 mHz, 93 WQ 00520k 138ik0
PCTIUS2004/039060 CD30D) S 7.93 (s, 111), 7.33 (dd, 111), 7.20 (d,
111), 6.65 (m, IH), 3.88 (m, 2H) g3 fifpfe62211), 3.57 (s, 311), 1.83 (s,
311). Example 67 HO~ ONOHF N~N1b~Br O5

4-(4-Bromo-2-fluoropheng §) imet I 6-0x0-1,6-dihydropyridine-
3- carboxylic acid (2-hydroxy-1,1-di ethﬁleth xy)-amide [00361] MS APCI
(+) m/z 442, 444 (M+, Br pattern) det te MR (400 mHz, CD30D) S
7.98 (s, 111), 7.33 (dd, 111), %20 ), 111), 3.59 (s, 311),

1.82 (s, 3R), 1.21 (s, 611). 10Exa Ie68 HO~O.NONCI N14Br O

4-Bromo-2-chloro henylaml [-6-0x dropyyidi
3’&&5?)%9!‘% Huprep! M%Wé’[ﬂ% am}d]6 % :%ﬂf ﬁ@ﬂpﬁ |
(-) m/z 456, 458 (Mumxﬂqm(mmmwwmﬂ@oo 15 MHz,

D) 5 dy bl 2 86y,
o) S ISl s A et
CBYOR)-5, 030 G, HEDI AsoNddy 1B}, ‘628 (d, lH), 7.02 td 1H), 405 (g, 2H), 3.89 (d,
1H), 3.75 (m, 2H), 1.54 (m, 1H), 1.45 (m, 1H), 1.36 (1, 3H), 0.98 (t, 3H).

Example 63

HO O
H F
ﬂ“‘@
/N Br
(8]

4-(4-Bromo-2-ﬂuorophenylamino)-l,S-dimethyl—ﬁ-oxo-l,6-dihydropyridine-3-
carboxylic acid

[00356] Preparation _of  4-hydroxy-1,5-dimethyl-6-oxo-1.6-dihydropyridine-3-

carboxylic acid ethyl ester: Triethyl orthoformate (3.85 mL, 23.12 mumol) and acetic
anhydride (4.37 mL, 46.25 mmol) were added to 2-methyl-3-oxo-pentanedioic acid
diethyl ester (Caliskan et al Aust. J. Chem. 1999, 52 (11), 1013-1020) (5.0 g, 23.1 mmol)
and the reaction mixture heated to 135 °C. After 1 hour, the reaction mixture was cooled
to room temperature and concentrated under reduced pressure. The residue was cooled to
0 °C and methylamine (40% in water, 5.0 mL, 57.81 mmol) was added with stirring.
Water (20 mL) was added and the reaction mixture stirred for 16 hours. The reaction
mixture was extracted with ethyl acetate and the aqueous layer acidified to pH 2 with
10% aqueous HCL The acidified agueous layer was extracted with ethyl acetate. The
combined organic exiracts were dried (MgSQs) and concentrated to give a solid.
Trituration with diethyl ether yielded 4.88 g (55%) clean desired product. 4-Hydroxy-
1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid ethyl ester was carried forward
as described in Example 1, Steps B — D. MS APCI (-) m/z 353, 355 (M-, Br pattern)
detected; "H NMR (400 m¥z, CD;0D) & 8.49 (s, 1H), 7.36 (dd, 1H), 7.24 (dd, 1H), 6.71
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4-(4-Bromo-2-chlorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-
3- 20 carboxylic acid (2-hydroxyethoxy)-amide [00363] MS APCI (-) mlz
428, 430 (M-, C1, Br pattern) detected; 'H NMR (400 MHz, CD30D) S
wb280bs1dl), 7.57 (d, 111), 7.32 (dd, 111), 6.53 (d, IH), 3.9¢T2004/6B068
94 WO 2005/051301 PCT/US2004/039060 (t, 2H), 3.58 (s, 311), 1.76 (s,

ﬁd}{%xmw%@ HQ@ HHB\' N/ Br Od h
romo-2-m amino imet 0
O3 Earbo e AP0 R TS RS 01 i AT 1
(StigieBted))] P, BIMbR 4300 MHz, DMSO-d6) S 9. 04 (s, 1H), 8.50 (s, 1H),
7.41 (s, 111), 7.26 (d, 11-1), 6.5§4d 63 49 (s, 3H), 2.26 (s, 3H), 1.50
(s, 311). Example 71 HO'NO H N
4-(4-Bromo-2-methylphenyl mgy 1 dlme yI -6-0xo0-l,6-dihydropyridine-

3- carboxylic acid (2-hydigky-1 (1-d| ethijlet ox y)-amide [00365] MS APCI
(-) m/z 436, 438 (M-, Br pattern) dete ; MR (400 MHz, CD30D) 3
11) 3.58 (s, 311), 3.28

7.96 (s, 1H), 7.34 (s, 111), 7.20
(s, 2H), 152.29 (s, 311), 1.72 (s, 3H),1. 21 (s, 6 Example 72 H~O.N

> HNNBro _ . o
4—(4-Bromo—2—ﬂuorophenylamino)—1,S-dlmethyl-G-oxo-l,6—d1hydropyrldme-3-

carboxylic acid cyclopropylmethoxy-amide
[00358] MS APCI (+) m/z 424, 426 (M+, Br pattern) detected; "H NMR (400 mHz,
CD,0D) 6 7.88 (s, 1H), 7.33 (dd, 1H), 7.20 (dd, 1H), 6.65 (m, 1H), 3.59 (d, 2H), 3.57 (s,
10 3H), 1.83 (s, 3H), 1.10 (m, 1H), 0.54 (m, 2H), 0.25 (m, 2H).
Example 65

4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-
carboxylic acid amide
15 [00359] MS APCI (+) m/z 354, 356 (Mt+, Br pattern) detected; 'H NMR (400 mHz,
CD,0D) 8 8.14 (s, 1H), 7.33 (dd, 1H), 7.20 (d, 1H), 6.63 (m, 1H), 3.58 (s, 3H), 1.75 (s,

38).
Example 66
H
HO - N0 L F
AN Br
8]
20 4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-

carboxylic acid (2-hydroxyethoxy)-amide
[00360] MS APCI (+) m/z 414, 416 (M+, Br pattern) detected; "H NMR (400 mHz,
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4-(4-Bromo-2-methylphenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-
3- carboxylic acid cyclopropylmethoxy-amide 20 [00366] MS APCI (-) ink
418, 420 (M-, Br pattern) detected; 111 NMR (400 MHz, CD30D) 3 7.86
wWe, 2bddnsi6@a4 (d, 1H), 7.20 (dd, 111), 6.52 (d, 1H), 3.57 (d,PRENSBS(39060
3H), 2.29 (s, 311), 1.74 (s, 311), 1.10 (m, 11-1), 0.54 (q, 2H), 0.26 (q,

cﬁ}éﬁ))% %\é% (iO?ﬁjfﬁlé?)Q&dPﬁiy [4S3QR4183669 (I xam) e’ 3o 2H), 3.68 (w,

ﬂil(iﬁréﬁné}? rﬁgﬂﬂgﬁp?@nylamlno) 1,5-dimethyl-6-ox0-1,6-dihydropyridine

-3- carboxylic acid (2-hydroxyethBxymalagle 5 [00367] MS APCI (-) ink
408, 410 (M-, Br pattern) dete¢ted; 1H NMR (400 MHz, CD30D) S 7.91
(s, 111), 7.34 (d, 1H), 7.B0{de<JLN), 852 (d, 111), 3.87 (t, 2H), 3.68 (t,
211), 3.56 (s, 3H), 2.30 (s, 311), 1.74 (s, ﬁH). Example 74 H2NOH CI' N
I (Br O10 “
4-(4-Bromo-2-chlorophenylaming)H4: e gx0-1,6-dihydropyridine-
3- carboxylic acid amide [00368] MS PCI (-) na/z 368, 370 (M-, CI, Br

pattern) detected; 1H NMR (4Q0 OoD) 6 8. é—l d,
5 ﬁﬁ#&éﬂa& -Hygyogheny 51%3)%& ‘%% %& ‘.l%YEéa"gmp e
75 HO O Cl ¢htbbGRicreid (2-hydroxy-1, l-dunethylethoxy)-amlde
[00361] MS APCI (+) m/z 442, 444 (M+, Br pattern) detected; 'H NMR (400 mHz,
CD;0D) & 7.98 (s, 1H), 7.33 (dd, 1H), 7.20 (d, 1H), 6.62 (t, 1H), 3.59 (s, 3H), 1.82 (s,

3H), 1.21 (s, 6H).
10 Example 68

H
HO\)(O,N 0 L, o
N

=
_N
O
4-(4-B romo-2-chlorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-

Br

carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00362] MS APCI (-) m/z 456, 458 (M-, Cl, Br pattern) detected; 'H NMR. (400
15 MHz, CDsOD) é 8.01 (s, 1H), 7.57 (d, 1H), 7.32 (dd, 1H), 6.52 (d, 1H), 3.60 (s, 3H), 3.34
(s, 2H), 1.76 (s, 3H), 1.22 (s, 6H).
" Example 69

H
z N

l
AN Br

O
4-(4-Bromo-2-chlorophenylamino)-1,5-dimethyl-6-0xo0-1,6-dihydropyridine-3-
20 carboxylic acid (2-hydroxyethoxy)-amide
[00363] MS APCI (-) m/z 428, 430 (M-, Cl, Br pattern) detected; 'H NMR (400
MHz, CD3OD) 8 7.98 (s, 1H), 7.57 (d, 1H), 7.32 (dd, 1H), 6.53 (d, 1H), 3.94 (t, 2H}, 3.71
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4-(2,4-Dichlorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-car
boxylic acid [00369] MS APCI (-) m/z 325, 327 (M-, Cl pattern) detected;
1H NMR (400 MHz, 20 DMSO-d6) 6 9.27 (s, 111), 8.52 (s, 1H), 7.62 (d,

wibooged930dd, 111), 6.66 (d, IH), 3.51 (s, 3H), 1.56 (s, 311BCHHIAMKN/039060
2005/051301 PCT/US2004/039060 Example 76 HOOH NCI O

@, %#@;g_lg@tgg}ﬁg?.r%)égem?mino)-l,5-dimethyl-6-oxo-1,6-dihydr0pyridine-

- "¢arboxylic acid 5 [003701 MS APCI (-) m/z 309, 311 (M-, Cl pattem)

detected; 1H NMR (400 MHz, Bhiterkas 9.14 (s, 111), 8.50 (s, 1H),
7.45 (dd, 1H), 7.16 (d, 1H), 89440111, 3.50 (s, 311), 1.60 (s, 3H).
Example 77 HHO~_~O,NHCI N [N CLO 10
4-(2,4-Dichlorophenylamino)-75-gfme g-oxo-|,6-dihydropyridine-3-car
boxylic acid (2-hydroxyethax tde 314, MS APCI (-) m/z 384, 386
(M-, CI pattem) detected; 1H N (400 MHz, CD30D) S 7.98 (s, 111),

s S e L
5 carboxylic acid
[00364] MS APCI () m/z 349, 351 (M-, Br pattern) detected; 'H NMR (400 MHz,
DMSO-de) § 9.04 (s, 1H), 8.50 (s, 1H), 7.41 (s, 1H), 7.26 (d, 1H), 6.51 (d, 1H), 3.49 (s,
3H), 2.26 (s, 3H), 1.50 (s, 3E).

Example 71

Ho\)(ﬁ o
© H
/IN
N Br
o}

4-(4-Bromo-Z-methylphenylamino)-l,S-dimel:hyl-ﬁ-oxo—l,6-dihydropyridine—3-
carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00365] MS APCI (-) m/z 436, 438 (M-, Br pattern) detected; 'H NMR (400 MHz,
CDs0D) 6 7.96 (s, 1H), 7.34 (s, 1I1), 7.20 (4, 1H), 6.50 (d, 1H), 3.58 (s, 3H), 3.28 (s, 2H),
15 2.29 (s, 3H), 1.72 (s, 3H), 1.21 (5, 6H).
Example 72

10

~ Br

4-(4-Bromo-2-methylphenylamino)-1,5-dimethyl-6-oxo-1 ,0~dihydropyridine-3-
carboxylic acid cyclopropylmethoxy-amide
20 [00366] MS APCI () m/z 418, 420 (M-, Br pattern) detected; "H NMR (400 MHz,
CDs0D) & 7.86 (s, 1H), 7.34 (4, 1H), 7.20 (d4, 1H), 6.52 (d, 1H), 3.57 (d, 2H), 3.56 (s,
3H), 2.29 (s, 3H), 1.74 (s, 3H), 1.10 (m, 1H), 0.54 (g, 2H), 0.26 (q, 2H).
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4-(4-Chloro-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-
3- carboxylic acid (2-hydroxyethoxy)-amide [003721 MS APCI (-) m/z 368,
370 (M-, Cl pattern) detected; 1H NMR (400 MHz, 20 CD30D) S 7.93 (s,
wblbhshs4bfdd, 111), 7.07 (d, 111), 6.71 (t, 111), 3.88 (t, 2kt )x/GstiB4B39060
2H), 3.57 (s, 3H), 1.82 (s, 311). 97 WO 2005/051301
PCT/US2004/039060 Exampleg¢Qhbie? HF NINBr O
4-(4-Bromo-2- fluorophenylamlno)_ll -dimethyl-6-ox0-1,6-dihydropyridine-
3- carboxylic acid methia®y-amj 373] MS APCI (-) m/z 382, 384
(M-, Br pattern) detected; 1H NMR (400:MHZ, CD30D) S 7.90 (s, 111),
7.33 (m, 1H), 7.20 (m, 1H), 6.66 (1 , 3H), 3.57 (s, 3H), 1.83
(s, 3H). Example 80 H /~,C.N H.R
4-(4-Bromo-2-fluorophenylamino)- -dlmethyl -6- oxo -1,6- dlhydropyrldlne -3

- carboxylic acid ethoxy-amide [0037 MS 6 398
doRy e B PRI D BRI PA i TR VIS
1H), 7.20 (M, 111 )aetixgtickikid (&Bﬁd@qxgathpxg)wgie 311), 1.83 (s
s roozer) L 2AMsRBA PR Blo (s ) by dbtetbd P v (400 M,

CD-0D) § 7.91 (s, 1H), 7.34 (d, 1H), 7.20 (dd, 1H), 6.52 (d, 1H), 3.87 (t, 2H), 3.68 (,

2H), 3.56 (s, 3H), 2.30 (s, 3H), 1.74 (s, 3H).
Example 74

H'Cl
N

AN Br
10 4-(4-Bromo-2-chlorophenylamino)-1 ,5-dimethyl-6-0x0-1,6-dihydropyridine-3-
carboxylic acid amide

[00368] MS APCI () m/z 368, 370 (M-, Cl, Br pattern) detected; ‘H NMR (400
MHz, CD:0D) & 8.16 (s, 1H), 7.57 (d, 1H), 7.32 (dd, 1H), 6.53 (d, 1H), 3.59 (s, 3H), 1.70

(s, 3H).
15 Example 75
HG. .0
H Cl
e | N
AN C
0

4-(2,4—Dichlorophenylamino)—1,S-dimethyl-ﬁ-oxo-l,6-dihydropyridine—3-carboxylic
acid
[00369] MS APCI (-) m/z 325, 327 (M-, Cl pattern) detected; 'H NMR (400 MHz,
20 DMSO-dg) 8 9.27 (s, 1H), 8.52 (s, 1H), 7.62 (d, 1H), 7.29 (dd, 1H), 6.66 (d, 1H), 3.51 (s,
3H), 1.56 (s, 3H).
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4(4-Chloro-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3
- carboxylic acid cyclopropylmethoxy-amide [00375] MS APCI (-) na/z
378, 380 (M-, Cl pattern) detected; 1H NMR (400 MHz, 20 CD30D) 6
wb380§ms13d), 7.20 (d, 1H), 7.07 (d, 1H), 6.72 (t, 111), 3.58 P& TAKL)HNB039060
(s, 311), 1.83 (s, 3H), 1.10 (m, iii), 0.54 (q, 2H), 0.26 (g, 2H). 98 WO
2005/051301 PCT/US2004/039¢&a@mp¥argple 82 H HO,~~O.NHF NN
0]
4-(2-Fluoro-4-iodophenylamﬁ1% C,JSTxﬂim thyl-6-ox0-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxyetb <2 003761 MS APCI (-) nt/z 460
(M-1) detected; 1H NMR (40QMHg, C 67.92 (s, 1H), 7.46 (d,
111), 7.37 (d, 111), 6.50 (t, T11)3.86 (t, 2H)°B.68 (t, 2H), 3.57 (s, 3H),
1.83 (s, 3H). Example 83 HHCPY O-NOHF OHN iNO 10
(BX4-CaIbhecrafibdostphednu)b)-Hbadiindinix6-béedhgdaimuarid metin
e-3- carboxylic acid (2,3-dihyd£ x%lamide [00377] MS APCI (-)
m/z 490 (M-1) detected; 'H NM%}(% MHz, CD30D) S 7.93 (s, 1H) 7.47
5 [0G370IH), 7.VIB0ARET {erEn 10018) Sbe Chpatiap)dgoctad ﬁﬁ@%ﬁ ) MEz,

D%S‘B}d?) 26o(s @131 B20(8, 3L 45 Examp)e 8¢ (& INOsHTCLNEN .8 G,
3H), 1.60 (s, 3H).

Example 77

HO_~ o’“ o) I
N
N l
O
10 4-(2,4-Dichlorephenylamino)-1,5-dimethyl-6-0xo-1,6-dihydropyridine-3-carboxylic

Cl

acid (2-hydroxyethoxy)-amide
[00371] MS APCI (-) m/z 384, 386 (M-, Cl pattern) detected,; 'H NMR (400 MHz,
CD,0D) 6 7.98 (s, 1H), 7.45 (d, 1H), 7.19 (dd, 1H), 6.60 (d, 1H), 3.94 (t, 2H), 3.71 (i,
2H), 3.58 (s, 3H), 1.76 (s, 3H).
15 Example 78

HO .~ O’ﬁ 0 y E
- N@

0
4-(4-Chloro-2-fluorephenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxyethoxy)-amide
[00372] MS APCI (-) m/z 368, 370 (M-, Cl pattern) detected; "H NMR (400 MHz,

20 CDsOD) & 7.93 (s, 1H), 7.20 (dd, 1H), 7.07 (d, 1H), 6.71 (t, 1H), 3.88 (t, 2H), 3.68 (1,
2H), 3.57 (s, 3H), 1.82 (s, 3H).
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4-(2,4-Dichlorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-car
boxylic acid cyclopropylmethoxy-amide [003781 MS APCI (-) m/z 394,
396 (M-, Cl pattern) detected; 1H NMR (400 MHz, 20 CD30D) S 7.93 (s,
wii}oosd& i@, 1H), 7.18 (d, 111), 6.60 (d, 11-1), 3.65 (d, 2HPCI/A82(84/1B390k),
1.75 (s, 311), 1.12 (m, 1H), 0.53 (g, 211), 0.25 (g, 2H). 99 WO
2005/051301 PCT/US2004/039xkhmplartple 85 H "-O-N O H CI N iN CI
O H
4-(2,4-Dichlorophenylamino}c;:,@ avlethyl{6-oxo-1,6-dihydropyridine-3-car
boxylic acid ethoxy-amide 5 [003]79] ﬂIS APCI (-) m/z 368, 370 (M-, ClI
pattern) detected; 'H NMR (400[f1Hg, C L@- S7.93 (s, 111), 7.42 (d,
111), 7.17 (dd, 111), 6.58 (d, 2M1)-3:92 (972 1d), 3.59 (s, 3R), 1.75 (s,
311), 1.26 (t, 311). Example 86 FhNC~INHF N Br /N b Br Oto

4-(4-Bromo-2:lliorophenylaminag)-1,5-di [-6-0xQ-1,6:di
B R R L R
407 (M-, Br pattern) detasieqxylie aqid metiooywamidec D30D) S 8.00 (s,
RS R Ok el 40 A
B % PoS A 25 Sl i3 B APIES 6 &8 (O B EN N, 3.57 s

3H), 1.83 (s, 3H).

Example 80

H
T
N Br
@]
10 4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid ethoxy-amide
[00374] MS APCI () m/z 396, 398 (M-, Br pattern) detected; "H NMR (400 M1z,
CD;0D) § 7.90 (s, 1H), 7.33 (dd, 1H), 7.20 (m, 1H), 6.65 (t, 1H), 3.83 (q, 2H), 3.57 (s,

3H), 1.83 (s, 3H), 1.22 (%, 3I).
15 Example 81

N._0
v o v
gqel
AN Cl
O
4-(4-Chloro-2-fluorophenylamino)-1,5-dimethyl-6-o0xo-1,6-dihydropyridine-3-
carboxylic acid cyclopropylmethoxy-amide
[00375] MS APCI (-) m/z 378, 380 (M-, Cl pattern) detected; "H NMR (400 MHz,

20 CD;OD) & 7.88 (s, 1H), 7.20 (4, 1H), 7.07 (d, 1H), 6.72 (t, 1H), 3.58 (d, 2H), 3.57 (s, 3H),
1.83 (s, 3H), 1.10 (m, 1K), 0.54 (q, 2H), 0.26 (g, 2H).
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O
4-(2-Fluoro-4-iodophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid ethoxy-amide [00381] MS APCI (-) nr/z 444 (M-1)
wizbeaimsiséi NMR (400 MHz, CD30D) 8 7.89 20 (s, 111), FCABURI0NA/pEpO60
7.37 (dd, 111), 6.50 (t, 111), 3.82 (q, 211), 3.57 (s, 311), 1.84 (s, 311),
1.22 (t, 3H). 100 WO 2005/0513R1anfpl¢8i552004/039060 Example 88 H
ONNF /NO H
4-(2-Fluoro-4-iodophenyithxino)st 'dihethyl6-oxo-1,6-dihydropyridine-3
- carboxylie acid methoxy-amide 5 [0 38*} MG APCI (-) nilz 430 (M-1)
detected; 1H NMR (400 MHz, CD3PD)[S 789 s, 1H), 7.47 (dd, 11-1),
7.37 (dd, 111), 6.50 (t, 111), 3.64-( 3.5%45~811), 1.83 (s, 3H).
Example 89 H HO-N-<::10HF NIiNy( I Br O

i [g R

Carboxyiic B0 oxya
4-(4-Bromo-2- quompb@nyMMI%@MﬁbWbﬁM@-

5 [oﬂwquopy“ﬂt@%@%%%am Hydeperadnigennas pisPRiag, €9oD) 5 7.92
(55100 pHEATI R 3) 37, i A/ £8 x bR 3-8 {Fa PSPy AR ta2ERr B % 3H):

1.88i@,sM)y. butoxy-amide by TFA deprotection as described in Example 37.
MS APCI (+) nz/z 370, .15 372 (M+ Br ggtern) detected; 1H NMR (400
MHz, CD30D) S 7.88 (s, 11-1), 1H) 7.20 (dd, 111), 6.61 (t,
111), 3.56 (s, 311), 1.77 (3/\35)\E m @90 HOF N

Onn

10 (R)-4-(2—Fluoro—4—iodophenylammo)—l,5-d1methyl—6—oxo-1,6—dihydropyridine—3-
carboxylic acid (2,3-dihydroxypropoxy)-amide
[00377] MS APCI (-) m/z 490 (M-1) detected; "H NMR (400 MHz, CD;0D) § 7.93
(s, 1H), 7.47 (d, 1H), 7.37 (d, 1H), 6.50 (t, 1H), 3.90 (m, 1H), 3.80 (m, 2H), 3.57 (s, 3H),
3.56 (m, 2H), 1.82 (s, 3H).
15 Example 84

AN cl

4-(2,4-Dichlorophenylaminoe)-1,5-dimethyl-6-oxo-1,6-dikydropyridine-3-carboxylic
acid cyclopropylmethoxy-amide
[00378] MS APCI (-) m/z 394, 396 (M-, Cl pattern) detected; 'H NMR (400 MHz,
20 CD;0D) 6 7.93 (s, 1H), 7.45 (s, 1H), 7.18 (d, 1H), 6.60 (d, 1H), 3.65 (d, 2H), 3.58 (s,
3H), 1.75 (s, 3H), 1.12 (m, 1H), 0.53 (g, 2H), 0.25 (q, 2H).
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N FBr O
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I-pyridin-3-ylmethyl-1,6-
20 dihydropyridine-3-carboxylic acid [00384] Step A: Preparation of
wo(#isvas1m12-fluorophenvlamino)-6-chloro-5- fluoro-nicotirtCEURINBGLAI60
(14-7 mL, 36.7 mmol, 2.5 M solution in hexanes) was 101 WO
2005/051301 PCT/1JS2004/039%¢4nprdsd to a stirred solution of
diisopropylamine (5.15 mL, 36.7mmol) in THE (20 mL) at O T. After 20
minutes, the reaction mixture. led tqy78 C and a solution of 4-

bromo-2-fluorophenylamine (4.65 g, 24}5 mimol) in THE (10 mL) was
n Pt 4,6 loro-5-fluoro-nicotinic acid

added. After 20 minutes, a solu
993,-80-(4), 855-9) (2.57 g, 12.25

(Sanchez et al J Heterocylc. 5 .
mmol) in THE (10 mL) was added cAfter 10 minutes, the reaction mixture

was allowed tqQ warm tQ rQom temperature a tred for 1. hour, After .
b RO B e S e R S
with ethyl acetate. The combinietethgpaniandsitracts were dried (MgSO4)

oncenfrat d S | iR it RN eA60 Mz,
5 [O?f??og;de yia%% 3%{@8 %%}%?j{g)tgﬁé? eEl.'Etiri%H ?:#g%uct’. [00385 ?Stef%: (z

CPORARASH &% 4XB B diBloliorolhddy BRI B Enldfs 92 (@ 2D,

3gffjiarosicatinia agidmethyl ester: A hexanes solution of TMSCH2N2 (9.46
mL, 18,9 mmol) was added to
4-(4-bromo-2-f|uorophenylaminogz-xé'-‘gﬁfgr%%-ﬂuoro-nicotinic acid (4.59q,
12.62 mmol) in a solution of 3:1 '[;HF:erOH (48 mL) at O T. The reaction
15 mixture was warmed #¥room teifipesatur§ and stirred for 1 hour. After
guenching with Ac OH, the reactj iRt s diluted with ethyl acetate
and water. The layers were sepgyat organic layer was washed
with water, saturated NaHCO3 SolUfi rin€" The organic layer was
dried (MgS0O4) and concentrated tcpgive 4.40 g (92%) clean desired

10 P LB difio0BSa} dplem BaRing)at Fidimethyl-6-0x0-1,6-dihydropyridine-3-
4-(4-bromo-2-fluorophepRlomigaafluniesSptiiicotinic acid
tho g

methyl ester: Sodium methoxide (2.20°g, 40.8 mimol) was slowly added to
(0838ired SOMEGNRSFIALQ11 0% AU sho TSR Sfeeiodh ORI (0 Mz
chigstnicsidnenyestein 4iH MO MTHEN28.6510, aED, BT reHIBAT (t,

mixture was_ warmed_ to room temperature, stirred for 17 hours and then
2R)atrbie$ttt B (S A éﬁpred 25 for 5 hours. After cooling to room

15 temperature, the reaction mixturExzagptp®hched with water and extracted
with ethyl acetate. The combinegjorganic extracts were dried

A~ oH =
=z N
feqel
o]

4-(2-Flaoro-4-iodophenylamino)-1,5-dimethyl-6-0xo0-1,6-dihydropyridine-3-

carboxylic acid ethoxy-amide
[00381] MS APCI (-) m/z 444 (M-1) detected; 'H NMR (400 MFHz, CD;0D) & 7.89
20 (s, 1H), ;/'.46 (dd, 1H), 7.37 (dd, 1H), 6.50 (1, 1K), 3.82 (g, 2H), 3.57 (5, 3H), 1.84 (s, 3H),
1.22 (t, 3H).
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10

15

20

(MgS04) and concentrated under reduced pressure. The desired product,
contaminated with some starting material, was carried forward without
purification. [00387] Step D: Preparation of '

wo bdsraaser 2-fluorophenylamino)-5-fluoro-6-oxo- 30 1 PCT/US2004/039060
6-dihydroroyridine-3-carboxylic acid methyl ester: Hydrobromic acid (5.82
mL, 51.5 mmol) was added to Eszniplessf
4-(4-bromo-2-fluorophenylaming)-5-fluoro-6-methoxy- nicotinic acid
methyl ester (0.64 g, 1.72 ™ acetie acid (5.9 mL, 103 mmol). The
102 WO 2005/051301 PCT/US2 4/@90'0 reaction mixture was stirred

ip

at 90 C for 20 minutes and therfCoded 1 ropm temperature. After water
was added to the mixture, a ate fqgrmed. The white solid was
collected by filtered and washed with water and diethyl ether to yield 0.60

g (97 1, dasi 5 [Of ep £ Br ' i o
G ARl eI R hna 3
6-dihydropyridine-3-cattdexrliscagid methaxygaride (14 mg, 1.64 mmol)
jr s (eieserisn it
uQro-6-0xo-1,6-di opyridine-3-carboxylic acid me ster. (0.
DT AR IO e EPAP LAY Sk 15D 50 Th ;153 (s 28).
3-bromomethyl-pyridine to hydr@ixeonpte8$0.14 g, 0.53 mmol) was added.
The reaction mixture was warged to room temperature and stirred for 16

hours. After quenching witlie&wafer, the-reaction mixture was extracted

with ethyl acetate. The combined orggniclextracts were dried (MgSO4)

and concentrated under reducfd pfess Purification by flash column
lene

chromatography (1% MeOHAi Nitgyide) yielded 4-(4-bromo-2-

15 o]
fl henvlamino)-3-fluqro-6-oxq-Lpyridin-3-ymethyl-L.5-dihvdranyridine
AT S B
THF:MeOH (5 mL) antpribpxyisrcid hyidrpxyamide) was added. After 1

{063‘89]",_ the fﬁ%ﬁﬁ%ﬁﬂﬁm&%ﬁﬂgﬁ%}q,Bﬂiﬁl@lﬂgl_%o@écﬁﬂ@e_ous HC1
_solution and extracted with ethyl acetate. The combined organic exiracts

dibydropyridinesd-HRebrEviife A OB A RERFERE o RSy o bromo-2-
fluseshieas]piensie-diftutailia ol ielihyiasher daves QaboxglG 9%ddo  tert-
t ield ired duct. M RC / 4,436, (M-
SRR 8 eSS B AT LR 7 2000 B
3774MH)B8 Bitt¢n) 1detgoteds IHINME, #0MNGHz1 CD:O3 8 (2,88 1(8) 1HBY 43 (44,
1%%320(&,41@),361@1)@?1%@,@‘5&4;-5135? {s7ld)shxample 91 H~O.NOHF

Example 90
- HO__O
H F
s qe!
= N e Br
O

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-1-pyridin-3-ylmethyl-1,6-
dihydropyridine-3-carboxylic acid
[00384] Step A: Preparation of 4-(4-bromo-2-fluorophenylamino)-6-chloro-5-
fluoro-nicotinic acid: nBuLi (14.7 mL, 36.7 mmol, 2.5 M solution in hexanes) was
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NIFIBr 250
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I-pyridin-3-yhnethyl-1,6-
dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide [00389]
whoregaresasas described in Example 2 from 4-(4-bromo-2- PCT/US2004/039060
fluorophenylamino)-5-fluoro-6-oxo-I-pyridin-3-ylmethyl-1,6-dihydropyridine
added 103 WR 2005051304 Rpbi B2 (833GA0, Sarbegdi ACTHIMSOAR] lat

+) ink 505, 507 |v|+ Br patt ted; 1H NMR
0 ) AT e 0] BTV PO ) B TR o -
braﬂﬁxdluhmbheﬁﬁﬁl(iﬂﬂ (Mﬁ £ 48.(uipid), i, mdlﬁmy)m gefed1 Bfter 20

m.l[ta.gsésg( szf)EQﬁghIG% A‘% &J_glo}oog ﬁm}r& IRdofhR2a %g&lé%.&.sédﬂllzﬁ)f e?erocyl c.

ChorerHBe30 5] 3500 p Pt e S I e 10
() Bu R t felé &
mj?‘rla(tzﬁ'Bthe regzéulaclxlflnﬁﬁ%@ 'Jvfs /alf)\’;e;é ﬁ:ﬁQ/arm §to roorln ten;'%egrature and surrHed for 1
romo- UOI’Op enylamino)-o-T1iuQro-9- == met - .
hoyy Mi5EASYFIEGDS Ko awfﬁ‘p?o%ﬁﬁ%&g oH TR %S“*h
em%zgéaaﬁgwmmmtergm(letmmwmMﬁe@@MgSEPz) @b I0mrGrated
6 . ) (38
“I‘%%j T lff)e%)pi‘%‘ Hﬁ'}"‘% ??jailH @"e %3@2‘:#%1% (:i dﬁgﬁl)3 ?65 3%%6/) of
cleailylesiad produe). Example 93 HOF N N N) FBr 150
{oézéé]BfomCst%J'@fo 035 ALURtRBre OBy stien Achforo-5-
P dlhydrrldln carboxllc aC|d [OO3921XI)\{I%1 C,)AﬁPo 'fﬁgﬂﬁﬁ@f@‘,‘f? 1-%,"18,9

Opslha{a\LLEAD A..n.... al e

mmol) was added to 4-(4-bromo-2—ﬂuorophenylanuno)-6~ch10ro-5-ﬂuor0-nicotinic acid
(4.59g, 12.62 mmol) in a solution of 3:1 THF:MeOH (48 mL) at 0 °C. The reaction
mixture was warmed to room temperature and stirred for 1 hour. After quenching with
AcOH, the reaction mixture was diluted with ethyl acetate and water. The layers were
separated and the organic Jayer was washed with water, saturated NaHCO; solution and
brine. The organic layer was dried (MgSOs) and concentrated to give 4.40 g (92%) clean
desired product.

[00386] Step C: Preparation_of 4-(4-bromo-2-fluorophenylamino)-5-fiuoro-6-
methoxy-nicotinic acid methyl ester: Sodium methoxide (2.20 g, 40.8 mmol) was slowly
added to a stirred solution of 4-(4-bromo-2-fluorophenylamino)-6-chloro-5-fluoro-
nicotinic acid methyl ester in 4:1 MeOH:THF (20 mL) at 0 °C. The reaction mixture was
warmed to room temperature, stirred for 17 hours and then warmed to 40 °C and stirred
for 5 hours. After cooling to room temperature, the reaction mixture was quenched with
water and extracted with ethyl acetate. The combined organic extracts were dried
(MgSO4) and concentrated under reduced pressure. The desired product, contaminated
with some starting material, was carried forward without purification.

[00387] Step D: Preparation of 4-(4-bromo-2-fluorophenylamino)-5-fluoro-6-oxo-
1,6-dihydropyridine-3-carboxylic acid methyl ester: Hydrobromic acid (5.82 mL, 51.5
mmol) was added to a mixture of 4-(4-bromo-2-flucrophenylamino)-5-fluoro-6-methoxy-
nicotinic acid methyl ester (0.64 g, 1.72 mmol) and acetic acid (5.9 mL, 103 mmol). The
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15

20

25

DMSO) S 9.40 (s, 1H), 8.56 (s, 1H), 8.51 (d, 111), 7.79 (t, 1H), 7.59 (d,
113), 7.34 (m, 20 3H), 7.15 (m, 111), 5.29 (s, 211). 104 WO 2005/051301
PCTIUS2004/039060 Example 94 HOOF NNz~ vNFIBr O
wh(@Bsmar2-fluorophenylamino)-1-cyclopropylmethyl-5-fIBGFAI 8284932060
dihydropyridine-3-carboxylic acid 5 [00393] MS APCI (-) m/z 397, 399 (M-,
repatiaxnrdetecidded bt NVR 4D mitnieOMBBIS GBS (hepdk jeBpkBature.
MR A5 A U D ik 2

xamp
coBee@dm ﬁltered and washed with water and dlethﬂ ether to y1e1d 0 60 g (97%) clean

db Brama- 2-fluorophenylamino)-1- cyclopropylmethyl -5-fluoro-6- -0X0- 1,6-

dlh§ ropyridine-3-carboxylic acid (2-
iﬂf@é b4] MSKRE I(%%W@ééﬁe tiggeof

d 6id$2 Idﬂﬂﬂniﬁyﬂﬁde((dﬁl mg,

FEIECER I 2H>g?@éggg}ug&zﬁ byl

xamp e
ﬂlmx(mrﬁamnb62dﬂn@rgpmhmahﬂmd;omg¢cwﬁkdp§mﬁbﬂﬁ§ﬂrdﬂl@1?9@50@5&? fognol)

inOiNE QB il ez ¢ AR OX i ACIH AMIASI0839RIMBA R Bréinomn3eByridine
400 (M+, Bropattern detected; 111 NMR (400 mHz,

hydrobromlde (0.14 g, 0.53 mmol) was added. ~ The reaction mixture was warmed to
room temperature and stirred for 16 hours. After quenching with ice water, the reaction
mixture was extracted with ethyl acetate. The combined organic extracts were dried
(MgS0s) and concenirated under reduced pressure. Purification by flash column
chromatography (1% MeOH in methylene chloride) yielded 4-(4-bromo-2-
fluorophenylamino)-5-fluoro-6-oxo-1-pyridin-3-ylmethyl-1,6-dihydropyridine-3-
carboxylic acid methyl ester. The methyl ester was dissolved in 4:1 THF:MeOH (5 mL)
and 1 M LiOH solution (1.1 mL) was added. After 1 hour, the reaction mixture was
acidified to pH 1 with 10% aqueous HCI solution and extracted with ethyl acetate. The
combined organic exiracts were washed with brine, dried (MgSO4) and concentrated
under reduced pressure. Trituration with diethyl ether gave 0.160 g (69% two step yield)
clean desired product. MS APCI () 7/z 434, 436 (M-, Br pattern) detected; 'H NMR
(400 mHz, DMSO-ds) § 9.40 (bs, 1H), 8.65 (s, 1H), 8.61 (s, 1H), 8.51 (d, 1H), 7.74 (4,
1H), 7.58 (d, 1H), 7.39 (m, 1H), 7.34 (s, 1H), 7.16 {m, 1H), .525 (s, 1H).
Example 91

N_o
V/\O H F
sUsqe!
Ns N F Br

O

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-1-pyridin-3-ylmethyl-1,6-
dihydropyridine-3-carboxylic acid eyclopropylmethoxy-amide
[00389] Prepared as described in Example 2 from 4-(4-bromo-2-
fluorophenylamino)-5-fluoro-6-oxo-1-pyridin-3-ylmethyl-1,6-dihydropyridine-3-
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20 DMSO) 5 10.04 (s, 111), 8.22 (s, 111), 8.05 (bs, 111), 7.66 (bs, 1H),
7.56 (d, 111), 7.33 (d, 111), 7.04 (td, 1H), 3.75 (d, 21),1.27 (m, 1H), 0.51
(d, 211), 0.43 (d, 2H). 105 WO 20051051301 PCTIUS2004/039060
woxanpk®edr H ONONF NII/FBr O PCT/US2004/039060
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I-pyridin-2-ylmethyl-1,6-
caBinyaroRYdings Jsoabeyyic: 308, yEiopep Pimethansy -dericed [HASBA. (400

MS APCI (+) m/z 505, 507 (M+, Br p,att etected; (
AR PLLT o 0o T oo (58 T, B Ehe 0T 7 BB
7.78HY, 7196 165 {dd) 1 A3 Y400 (BH) ED.OT At 1H), B.2L(td, PHI), BIBIALRIDH$,64
(d%ﬁggﬁﬁé%lﬁf)&@(‘f%%g Eg,, f'ﬁﬁ) Example 98 HO~O,NHF NN 1

5 [0084a} Bromdie-follorwinigeopmactinty Beteprengadas- fessribpd s iremlssl 62 3,
' ) g;dd{éea S i ¢k §2-hydroxy-1,1-dimethylethoxy)-amide
90?0%%%{7%&&‘{ AP@?%%QESZ %%é(th Br pattern) detected; 1H NMR
(400 mHz, DMSO) S 11.23 (bEXHPEER (bs, 111), 8.53 (d, 1H), 8.18 (s,
1H), 7.80 (t, 1H), 7.56 (%:.1/5\Ifi)|‘;}7.3]o(m, 311), 7.08 (td, 1H),5.25 (s, 211),
~Exar OF N

3.28 (s, 2H), 1.56 (s, 6H x@mple99,H NII/FBr O
1-Benzyl-4-(4-bromo-2- oph luoro-6-oxo-1,6-dihydropyri
dine-3- @,N | NwéL
F Br
o

4-(4-Bromo-Z—ﬂuorophenylamino)-S-flu0ro—6—oxo-l—pyridin—S-ylmethyl—-l,6—
10 dikhydropyridine-3-carboxylic acid propoxy-amide
[00391] MS APCI (+) m/z 493, 495 (M+, Br pattern) detected; 'H NMR (400 mHz,
CD,0D) & 8.62 (s, 1H), 8.51 (4, 1H), 8.03 (s, 1H), 7.88 (d, 1H), 7.44 (dd, 1H), 7.36 (dd,
18D, 7.27 (d, 1H), 7.02 (td, 1H), 5.24 (s, 2H), 3.82 {t, 2H), 1.68 (m, 2H), 0.97 (t, 3H).
Example 93

HO_ O
H1=
s¥eue!
|
= N F Br
o)

' 4—(4-Bromo-Z-ﬂuorophenylamino)-S—ﬂuoro-G—oxo-l-pyridin-z-ylmethyl-l,ﬁ-

15

dihydropyridine-3-carboxylic acid
[00392] MS APCI (-) m/z 434, 436 (M-, Br pattern) detected, TH NMR (400 mHz,
DMSO) & 9.40 (s, IH), 8.56 (s, 1H), 8.51 (d, 1H), 7.79 (t, 1H), 7.59 (d, 1H), 7.34 (m,
20 3H),7.15 (m, 1H), 5.29 (s, 2H).
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carboxylic acid 20 [00398] MS APCI (+) ink 433, 435 (M+, Br pattern)
detected; 1H NMR (400 mHz, DMSO-D6) S 9.35 (s, 1H), 8.54 (s, 1H),
7.59 (dd, IM, 7.35 (m, 611), 7.15 (m, 111), 5.22 (s, 2H). 106 WO
waese5E301 PCT/US2004/039060 Example 100 H2N OHe1NISeed4RBo600
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-fluoro-6-oxo-1,6-dihydropyri
dine-3- carboxylic acid amide Lﬁgﬁﬁgﬁ]g&ﬂs APCI (-) m/z 432, 434 (M-, Br
pattern) detected; 1H NUR (498 mhz, CD30D) S 7.18 (s, 1B), 7.36 (m,
611), 7.27 (d, 111), 7.02 (m, 111 Z,Q (s F2H). Example 101 HO,NOH
FN\NFBrO
1-Benzyl-4-(4-bromo-2- Jﬁ%o{ ny| ami quoro 6-0x0-1,6-dihydropyri
dine-3- 10 carboxylic acid cy€lopippylmethioxy#mide [00400] MS APCI (-)
m/z 502, 504 (M-, Br pattern) det€cted; 1H NMR (400 mHz, CD30D) 8

7 &%@raiﬂ);d—ﬁdoerapwddﬁa?nﬁoodl-lzybloih@ibﬂmeﬂiywrm‘(m-mﬁtﬁm (d,

oH), 1.11 (m, 111), Q é 2H « Exgmple 102 H
HO,-~4O,NHF N\ rfpyr‘ame@&%g’w 1

5 [00393]  MS APCI (-) m/z 397, 399 (M-, Br pattern) detected; "H NMR (400 mHz,
DMSO0) & 9.35 (bs, 1H), 8.46 (5, LHD), 7.59 (d, 1H), 7.36 (d, 1H), 7.13 (14, 1H), 3.85 (4,

2H), 1.23 (m, 1H), 0.50 (d, 2H), 0.39 (d, 2H).
Example 95

Hok%ﬁ

10 4-(4-Bromo-Z-ﬂuorophenylamlno)-l-cyclopropylmethyl-s-ﬂuoro-6~oxo-1,6-
dihydropyridine-3-carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00394] MS APCI (+) m/z 486, 488 (M, Br pattern) detected; 'H NMR (400 mHz,
DMSO) 5 8.02 (s, 1H), 7.56 (d, 1H), 7.32 (d, 1H), 7.04 (td, 1H), 3.79 (d, 2H), 3.28 (s,
2H), 1.28 (m, 1H), 1.17 (s. 6H), 0.52 (d, 2H), 0.43 (d, 2H). :
15 , _ Example 96

HoN._ -0
H F
Qo)
A/N F Br
0
4-(4—Bromo-2-ﬂuorophenylamino)—1-cyclopropylmethyl-s-fluoro—6-oxo-1,6-
dihydropyridine-3-carboxylic acid amide
[00395] MS APCI (+) m/z 398, 400 (M+, Br pattern) detected; "H NMR (400 mHz,

20 DMSO0) 5 10.04 (s, 1H), 8.22 (s, 1H), 8.05 (bs, 1H), 7.66 (bs, 1H), 7.56 (4, 1H), 7.33 (d,
1H), 7.04 (td, 1H), 3.75 (d, 2H), 1.27 (m, 1H), 0.51 (d, 2H), 0.43 (d, 2H).
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FBr 150
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I,6-dihydropyridi
ne-3- carboxylic acid (2-hydroxyethoxy)-amide [00401] MS APCI (-) m/z
wAPZ048% M-, Br pattern) detected; 1H NMR (400 mHz, CPGODy2807/B&060
(s, 111), 7.36 (m, 7H), 7.27 (d, 1H), 7.04 (m, 11-1), 5.19 (s, 2H), 3.96 (t,
20 21-1), 3.73 (t, 211). 107 WO RGBRpGEIB01 PCT/US2004/039060
Example 103 H H2N-~~O.NF M\NI1I1/FBr O
1-Benzyl-4-(4-bromo-2-f A ino)-%-fluoro-6-oxo-1,6-dihydropyridi
ne-3- carboxylic acid (2-afnino-eth y)-ﬁmi £ hydrogen chloride 5 [00402]
1-Benzyl-4-(4-bromo-2-f Gorgphe ylgmin o@ 0ro-6-oxo-1,6-
dihydropyridine-3-carboxy# ; iNO~etfOxy)-amide was prepared
by deprotecting 4(2- ([ 0
1-benzul-4-(4- -2 f lamino)-5- -6-0x0-1 6-di rid
e O R L e R
standarcddarieprdine 3 smboxyicasidayslapnylmethosatapye

5 [odssepted; IIHNMRI4P0:mHos COBRM) Br$adds)|Beldded! 36 NMIRA{A00 mHe,
7.29 (d, 111), 7.04Eétd 113), 5.20 212 (t 2H), 3.17 ( 211}{) 756 @

DUSEN bl 040 B RSk Bszd, 1D, 07 () 18, 7.8 €. 1

11y, (28 ram i) momahersiasmnagy; Ly dmexy el @ o rord; 061 166 2H),
0 %%dé yridine-3-carboxylic acid 15 [004031 MS APCI (-) m/z 439, 441
“(M:°Brpattern) detected; 1H NMR (400 mHz, CD30OD) 8 8.21 (s, 113),
7.32 (dd, 113), 7.27 (d, 1H), 7.05x¢mipkt#§ 3.88 (d, 2H), 1.85 (m, 1H),
1.79 (m, 211), 1.69 (m, 311),}1.2%,(m, 3H), 1.05 (q, Z14).

HO N0
O H F
LT
= N F Br
0

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6—oxo-1-pyridin-2-ylmethyl-1,6-

10

dihydropyridine-3-carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00397] MS APCI(+) m/z 523, 525 (M+, Br pattern) detected; 'H NMR (400 mHz,
DMSO) & 11.23 (bé, 1H), 8.86 (bs, 1H), 8.53 (d, 1H), 8.18 (s, 1H), 7.80 (t, 1H), 7.56 (d,
15 1H), 7.31 (m, 3H), 7.08 (td, 1H),"5.25 (s, 2H), 3.28 (s, 2H), 1.56 (s, 6H).

Example 99
HO. O

H F
N F Br
0O
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-fiu oro-6-0xo0-1,6-dihydropyridine-3-
carboxylic acid
20 [00398] MS APCI (+) m/z 433, 435 (M+, Br pattern) detected; "H NMR (400 miz,

DMSO0-Dg) 6 9.35 (s, 1H), 8.54 (s, 1H), 7.59 (dd, 1HL), 7.35 (m, 6H), 7.15 (m, 1H), 5.22
(s, 2H).
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Example 105 )~O.NOF HO,H N O1"NIFI1BrO 20
4-(4-Bromo-2-fluorophenylamino)-1-cyclohexylmethyl-5-fluoro-6-oxo-1,6-
dihydropyridine-3-carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
WO04edshda APCI (+) m/z 528, 530 (M+, Br pattern) detectedTaisk0aMiRs060
(400 mHz, 108 WO 2005/051301 PCT/US2004/039060 CD30D) S 7.85
(s, 111), 7.36 (d, 1H), 7.28 (d, kidpagi®2o@d, 111), 3.86 (d, 211), 3.42 (s,
2H), 1.88 (m, 1H), 1.76 (m, 2|—|L)2N1.67O(m, 3H), 1.29 (m, 3H), 1.26 (s, 6H),

1.06 (m, 2H), 0.90 (m, 2H). Example 16 H~ONOHF N oNIFIBr
50 N
4-(4-Bromo-2-fluorophe| ingy-1- clo ethyl-5-fluoro-6-oxo-1,6-
dihydropyridine-3-carboxyfic acid djclopropyimelioxy-amide [00405] MS
APCI (+) m/z 510, 512 (M+, Br pattern) detected; 1H NMR (400 mHz,
1GRBGD3-B-hidb(e- 24y ra gt (sl dbi oy 8ydy a-bhy o0 ¢ ihydrprodding;3-
2H), 3.69 (d, 10 2H), 1.86%3@&1&%%35), 1.66 (m, 2H), 1.26 (m,
3H), 1.07 (m, 211), 0.90 (m, 2H), 0.58 gj 211), 0.29 (d, ZII_QI' Example
5 [00398]1 HO F MEMPELE) mz 432, 434 (M-, Br pattern) detected; 'H NMR (400 mHz,
CrétREame 3; g oRBeny e ra7Sedlucy, (2 et eyt 01x0-1,6-
15 d|hydropyridine-3-carboxylmgcidé&(;{h36] MS APCI (-) m/z 401, 403
A

(M-, Br pattern) detected; 1H Hz,

v/\O,N O y E
S Qo
Q\/&F Br
O
1-Benzyl-4-(4-bromo-2-flucrophenylamino)-5-fluoro-6-o0xo-1,6-dihydropyridine-3-
10 carboxylic acid cyclopropylmethoxy-amide
[00400] MS APCI (-) m/z 502, 504 (M-, Br pattern) detected; 'H NMR (400 mHz,
CD;0D) 6 7.89 (s, 1H), 7.34 (m, 7H), 7.27 (d, 1H), 7.02 (m, 1H), 5.19 (s, 21), 3.65 (d,
2H), 1.11 (m, 1H), 0.55 (m, 2H), 0.26 (m, 2H).
Example 102
H

HO A~ N 20 L F
s bl
Q\/I&F Br
_ @]
1-Benzyl-4-(4-bromo-2-fluorophenylamino)-5-flacro-6-oxo-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxyethoxy)-amide
[00401] MS APCI (-) m/z 492, 494 (M-, Br pattern) detected; "H NMR (400 mHz,

CD;0D) § 7.96 (s, 1H), 7.36 (m, 7H), 7.27 (&, 1H), 7.04 (m, 1H), 5.19 (s, 2H), 3.96 (1,
20 2H), 3.73 (1, 2H).

15
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CD30D) $8.32 (s, 111), 7.38 (dd, 111), 7.31 (d, 111), 7.10 (td, 1H), 4.21
(t, 211), 3.66 (t, 211), 3.35 (s, 3H). Example 108 H7" "ONHF N
-~O~-INFBr 200

wb GheBrersa-2-fluorophenylamino)-5-fluoro-I-(2-methoxyet BEFAR2040368060
dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide 109 WO
2005/051301 PCT/US2004/038ampleA4371 MS APCI (+) m/z 472, 474
(M+, Br pattern) detected; 1H NMR (400 mHz, CD30D) 8 7.79 (s, 111),
7.36 (dd, 111), 7.28 (dtgN-12~ 111)g4.18 (t, 211), 3.68 (m, 4H),

3.35 (s, 3H), 1.15 (m, 110, 0.59 (q, ﬁO.B (g, 2H). Example 109 H
~ONOHF N HO"~N/ ‘@v

4-(4-Bromo-2-fluorophenyanaiing fo-ZEhygdfoxyethyl)-6-oxo-1,6-
lopropylmethoxy-amide [00408]

dihydropyridine-3-carboxylic acid ¢
4-(4-B -2-fluorgphenylamine)-a-flyqras|-(2-hydroxyetha) Q-0x0-.q. o 2
L S DR A ot LT M s iame
prepared byriwxidjracit(#rgmino-ethoxy)-amide hydrogen chloride

bromoy OREBYIRIRIN G rbpHeRY R SRkl slary 0x6Y)-
> [{_}g‘%ﬁ%/h-&ﬂyogr%g%f(ﬁ ,gy(%%@g%%&rﬁ%ne%-carb )xylic acid

Aot 8 B A UBH AR P TGRSR demmgfogtin
4(4551-860 (Mt BirpatearnudriguedahihoNiMR 466 mtdz] COBRO DRy BRe-3-

ol bR S o T g

ABORFDIeZUE0, B0 O/F, BriNafe) detected; 'H NMIR (400 mHz, CD;0D) & 8.03 (s,
o 1R IGGES; Y CRNERY A RG) v 2 QAR Y IS Befl 81y ey

Example 104

HO._.O
H &
s¥sasl
N F Br
0
4-(4-Bromo-2-fluorophenylamino)-1-cyclohexylmethyl-5-fluoro-6-oxo-1,6-

11)

dihydropyridine-3-carboxylic acid
15 [00403] MS APCI (-) m/z 439, 441 (M-, Br pattern) detected; "H NMR (400 m¥z,
CD,0D) 8 8.21 (s, 1H), 7.32 (dd, 1H), 7.27 (d, 1H), 7.05 (td, 1H), 3.88 (d, 2H), 1.85 (m,
1H), 1.79 (m, 2H), 1.69 (m, 3H), 1.25 (m, 3H), 1.05 (g, 2H).
Example 105

Ho\)( N_O
OI

SVsach

O
20 4~(4-Bromo-2-fluorophenylamino)-1-cyclohexylmethyl-S-fluoro-6-oxo-1,6~
dihydropyridine-3-carboxylic acid (2-hydroxy-1,1-dimethylethoxy)-amide
[00404] MS APCI (+) m/z 528, 530 (M+, Br pattern) detected; 'H NMR (400 mHz,
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dihydropyridine-3-carboxylic acid [004091 MS APCI (-) na/z 411, 413 (M-,

Br pattern) detected; 111 NMR (400 mHz, 20 CD30D) S 8.37 (s, 1H),

7.34 (dd, 111), 7.27 (d, 111), 7.04 (td, 111), 4.10 (t, 211), 1.62 (g, 2H),
wWoBdosms13ddl), 0.43 (g, 211), 0.01 (g, 211). 110 WO 2005/@6TAE2004/039060

PCT/US2004/039060 Example 111 HOOHF N CN~IiNF I Br

-(4-= -2-flygro lay - I inAgylat B3QK0(s,

C-i%?%ﬁi’ié‘?so%yﬁ%%i%?gﬁfﬁfo%@ﬁézﬁcﬁ%‘é‘%b‘ﬁ%’%%@? A a0,
ZHML,88 (paiEn) A6 e, 6 (R 10 A6 S5 678 & S5)s! Do, 21D,
0.90 ﬁl’(gH}_ll), 7.35 (d, 111), 7.10 (td, 1H), 4.10 (t, 2H), 3.56 (m, 4H), 3.17

(m, 211), 2.62 (m, 211). Example 112 HOFNN!NN FBr O 10

4-(4-Bromo-2-f|uorophenylami%iﬁlg‘]f &Pc?—l-(l-methyl-lH-imidazol-4-y|met

hyl)-6- oxo-l,6-dihydropyridine-f{-lcargoxylic acid 1004111 'H NMR (400

mHz, DMSO) 8 9.37 (s,t21), @68)bs, 4115, 8.60 (s, 1H), 7.60 (d, 1H),
7.56 (s, IM, 7.37 (d, 1H) 4 (t . 211), 3.77 (s, 3H). Example
113 H2NOF N NFB O N
4-(4-Bromo-2-fluorophenyramino)-J-(2-Eycloprogiflethyl)-5-fluoro-6-oxo-1,
5 6- dihydropyridine-3-carboxylic aci amide [004121 MS APCI (+) m/z 412,
41 444-BrompRifine) aisianyonitd NiviRciddOy i gthyl-5-fluoroe-6-0xo0-1,6-
dihydropyridine-3-carbexylic acid cyclopropylmethoxy-amide
[00405) MS APCI (+) m/z 510, 512 (M-+, Br pattern) detected; 'H NMR (400 mHz,
CD;0OD) § 7.76 (s, 1H), 7.36 (d, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 3.84 (d, 2K), 3.69 (4,
10 2H), 1.86 (m, 1H), 1.75 (m, 2H), 1.66 (m, 2H), 1.26 (m, 3H), 1.07 (m, 2H), 0.90 (m, 2H),

0.58 (d, 2H), 0.29 (d, 2H).

Example 107
HO._ O
H F
e N\©\
So NN Br
0
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-(2-methoxyethyl)-6-oxo-1,6-
15 dihydropyridine-3-carboxylic acid
[00406] MS APCI (-) m/z 401, 403 (M-, Br pattern) detected; 'H NMR. (400 mHz,

CD;0D) 5 8.32 (s, 1H), 7.38 (dd, 1H), 7.31 (d, 1H), 7.10 (td, 1K), 421 (¢, 2H), 3.66 (1,

2H), 3.35 (s, 3H).
Example 108

H
N_-0O
V/\ O H F
N N\©\
So AN Br
o
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-(2-methoxyethyl)-6-oxo-1,6-
dikydropyridine-3-carboxylic acid cyclopropylmethoxy-amide

20
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CD30D) 8 8.12 (s, 111), 7.35 (dd, 111), 7.28 (d, 1H), 7.02 (td, 1H), 4.10

(t, 2H), 1.76 (g, 20 211), 0.72 (m, 1H), 0.47 (g, 211), 0.05 (g, 211). 111

WO 2005/051301 PCT/US2004/039060 Example 114H ~ONOHF N
weNseeslosBdy Br OJ O PCT/US2004/039060

4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-(2-morpholin-4-yl-ethyl)-6-ox
[o64d7§ dihycigpuiding3-sauho e @sid By plopiapyiretbd Xy amte(300 mHz,

CRAGBMITS EoTBoy Waettl 13 et T DL IR 4T G B e e

AEBH) 34 4332113, M SIN0.5614)28)70.30 @1AH)2.55 (M, 4H), 1.17 (m, 1H),
0.59 (g, 2H), 0.31 (q, 2H). Exag;ple]llqog)NHF N/ ~-NIINNFBr O
10
4-(4-Bromo-2-fluorophenyl mcﬁ 5-fuoro-1-(1-methyl-IH-imidazol-4-ylmet
hyl)-6- oxo-1,6-dihydro idin€3-cRrb axyli¢ acid
cyclopropylmethoxy-amide [004 (+) m/z 508, 510 (M+, Br
pattern) detected; 1H NMR £400nT C 8 7.98 (s, 1H), 7.62 (s,
1H), 7.34 (dd, 111), 726"do 1H), éz(s 1H), 7.0 (td, 1H), 5.04 (s, 2H),
5 3.72 (d, 211), 3.70 (s, 3H), 1.18 (rr? 1H), 0.59 (q, 211), 0.31 (2 2H). 15
ExaripiBrone-2lmmophey niipp)-fnoro-B(2- ~hydroxyethyl)-6-0x0-1,6-

4 -(4-Brogips il orRRRE I ADHRFIId stfa e prapyiRititlo2y kiai@e6-0xo-1,
[00408] 4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-(2-hydroxyethyl)-6-oxo-
1,6-dilrydropyridine-3-carboxylic acid cyclopropylmethoxy-amide was prepared by

10 deprotecting 4-(4-bromo-2-fiuorophenylamino)-1-[ 2-(tert-butyl-dimethylsilanyloxy)-
ethyl]-5-fluoro-6-oxo-1,6-dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide
under standard conditions. MS APCI (+) m/z 458, 460 (M+, Br pattern) detected; 'H
NMR (400 mHz, CDs0D) § 7.82 (s, 1H), 7.35 (dd, 1H), 7.27 (4, 1H), 7.02 (m, 1H), 4.11
(t, 2H), 3.84 (t, 2H), 3.72 (m, 2H), 1.16 (m, 1H), 0.59 (m, 2H), 0.31 (m, 2H).

15 Example 110

HO. O
H F
1L
v/\/N F Br
O

4-(4-Bromo-2-fluorophenylamino)-1-(2-cyclopropylethyl)-5-fluoro-6-oxo-1,6-

dihydropyridine-3-carboxylic acid
[00409] MS APCI (-) m/z 411, 413 (M-, Br pattern) detected; 'H NMR (400 mHz,
20 CDsOD) 8 8.37 (s, 1H), 7.34 (dd, 1H), 7.27 (d, 1H), 7.04 (td, 1H), 4.10 (t, 2H), 1.62 (q,
2H), 0.67 (m, 1H), 0.43 (q, 2H), 0.01 (q, 2H).
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dihydropyridine-3-carboxylic acid (2-hydroxyethoxy)-amide [00415] MS
APCI (+) m/z 472, 474 (M+, Br pattern) detected; 1H NMR (400 mHz, 20
CD30D) 8 7.90 (s, 111), 7.36 (d, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 4.09 (t,

wail20058881(t, 2H), 3.75 (t, 2H),1.66 (g, 2H), 0.72 (m, 111 RCXABAH4/BEPs0
0.06 (g, 2H). 112 WO 2005/051301 PCT/US2004/039060 Example 117 H
F v4:it5mr O Example 111
4-(4-Bromo-2-fluorophenylamin@)sp-fligpro-I-(1H-imidazol-4-ylmethyl)-6-ox
0-1,6- dihydropyridine-3-carboxylic &Cid gycl§propylmethoxy-amide 5
[00416] MS APCI (+) m/z 494, 49 : ern) detected; 'HNMR (400
m Hz, CD30D) S 7.99 (s, 111), 7,70 (&, 1 35 (dd, 111), 7.26 (d,
111), 7.20 (s, 111), 7. (td,Nfi)Tﬁ 500 (§ 2HY, 3572 (d, 211), 1.16 (m, 1H),
0.59 (g, 211), 0.31 (q, @%BJ. Exampfé 118 HHO-ONHF NN INF Br
:Q(Jr-(ﬁronm-Z—ﬂuorophenyla:mino)-S—ﬂuoro-l-(Z-morpholin—_4-_yl-ethyl)-6—0xo—1,6-
4-(4-Bromo-2-fluorophenylaming)-5-fluoro-6-oxo-l-pyridin-2-ylmethyl-1,6-
dihydropyridine-3-cat‘HB¥§ﬁﬂpé’€f 195 ARG AR amide [00417] MS

s [084R0)) (+) MUESASISL (49 F(BHSSBAGIRQEH Bl gtette)l 1tbddR RUDIMRHAOO mHz,

DYROLESY by 1575 @ g i) 87 S Py A o
413N T mBEMEy 2 1h02H). ONOFNN NFBr 0
4-(4-Bromo-2-f|uorophenylamiﬂk&ﬁluq@-l-((s-methylpyridin-2-ylmethyl)-6

-Oxo- HOL .0
F
\ H
e as!
N
N N F Br

e}
10 4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-(1-methyl-1H-imid azol-4-ylmethyl)-6-

oxo-1,6-dihydropyridine-3-carboxylic acid
[00411] 'H NMR (400 mHz, DMSO) & 9.37 (s, 1H), 8.68 (bs, 1H), 8.60 (s, 1H),
7.60 (d, 1H), 7.56 (s, 1H), 7.37 (d, 1H), 7.14 (td, 1H), 5.20 (s, 2H), 3.77 (s, 3H).
Example 113

HoN.__O
H F
Sas!
v/\/N F Br
O

4-(4-Bromo-2-fluorophenylamino)-1-(2-cyclopropylethyl)-5-fluoro-6-oxo-1,6-

15

dihydropyridine-3-carboxylic acid amide
[00412] MS APCI (+) m/z 412, 414 (M+, Br pattern) detected; "H NMR (400 mHz,
CD;0D) & 8.12 (s, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.02 (td, 1H), 4.1 0 (t, 2H), 1.76 (q,
20 2H), 0.72 (m, 1H), 0.47 (g, 2H), 0.05 (q, 2H). '
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1,6-dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide [00418]
MS APCI (+) m/z 519, 521 (M+, Br pattern) detected; 1H NMR (400
maHz, 20 CD30D) S 8.03 (s, 111), 7.70 (t, 111), 7.36 (d, 111), 7.28 (d,
wid 2yesfeRibod, 111), 7.16 (d, 113 WO 2005/051301 PCT/UKANRUDISEHH60
111), 7.04 (td, 111), 5.22 (s, 211), 3.70 (d, 2H), 2.52 (s, 3H), 1.17 (m, 1H),
0.58 (g, 21-1), 0.30 (q, 211). ExgmpR 2P COINOF NN NFBr O5
4-(4-Bromo-2-fluorophenylamino)l-_p-flnoro-l-(6-methy|-pyridin-2-y|methyl)-
6-ox0- 1,6-dihydropyridine-3: Bxyi@ acid [_methoxy-amide [00419] MS
APCI (+) m/z 479, 481 (MY, Br pattern) gete ted; 'H NMR (400 mHz,
CD30D) S 8.05 (s, 1H), 7.69 (t, 1 1), 7.28 (d, 1H), 7.21 (d,
1H), 7.14 (d, 111), 7.0 IH), B e %5 (s, 3H), 2.52 (s, 311).
10 Example 121 NH2H ~OANHFEN NINIFIBr O
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I-pyridin-3-ylmethyl-l,6-
dif/BromoizifiesBepdudmylatiinadit- B arminGorepwhylinriiab ethibb e o-1,6-
chloride - . S
(0 Bromuahritine el
S 10R4830iny craARGEL 6L At SRYH 23 R {BRTHETR SRy P TR MR 4400

cﬁ;@ﬁ?@d.@sl(ﬂqmt@gm, 1H), 7.28 (d, 1), 7.03 (td, 1H), 4.13 (t, 2F), 3.68 (m,
&[ -(4-bromo-2-fluoro hen%/lam]%i)-&ﬂgorr%%%—@ %_l_ yridin-3-

SEieth (i 458: ity drop i 74 e at B AT dfhi ﬁp(r%pi Ycarbamic acid
tert-butyl ester under standard@xangsliornis MS APCI (+) m/z 508, 510
(M+, Br pattern) detected; ?%I;IMR (400 mHz, DMSO) S 9.01 (s, 1H),

8.92 (m, 21f), 8.61 (d, 1H), §.29¢s, 1H), 8.12 20 (m, 1H), 7.81 (m, 211),
7.57 (d, 1H), 7.35 (d, 111), A22Ntdz®H), 534 (s, 2H), 3.97 (t, 2H), 3.01
(q, 2H), 1.91 (m, 211). 114 H

N =
\ |
g
0

10 4-(4—Bromo-2—ﬂuorophenylamino)-S—ﬂuoru-l-(I-methyl-1H—imidazol—4—ylmethyl)-6—

N
F Br

0x0-1,6-dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide
[00414] MS APCI (+) m/z 508, 510 (M+, Br pattern) detected; 'H NMR (400 mHz,
CD;0D) & 7.98 (s, 1H), 7.62 (s, 1H), 7.34 (dd, 1H), 7.26 (dd, 1E), 7.16 (s, 1H)}, 7.0 (14,
1H), 5.04 (s, 2H), 3.72 (d, 2H), 3.70 (s, 3H), 1.18 (m, 1H), 0.59 (g, 2H), 0.31 (g, 2H).
15 Example 116

HO _~~ O’H Q y F
sas!
v/\/ h{‘)iF Br
0]
4-(4-Bromo-2-fluorophenylamino)-1-(2-cyclopropylethyl)-5-fluoro-6-0x0-1,6-
dihydropyridine-3-carboxylic acid (2-hydroxyethoxy)-amide
[00415] MS APCI (+) m/z 472, 474 (M+, Br pattern) detected; "H NMR (400 mHz,

20 CDs;OD) 8 7.90 (s, 1H), 7.36 (d, 1H), 7.28 (d, 1H), 7.02 (id, 1ED), 4.09 (¢, 2H), 3.98 (t,
2H), 3.75 (t, 2H), 1.66 (g, 2ED), 0.72 (m, 1H), 0.47 (g, 2E), 0.06 (g, 2H).
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WO 2005/051301 PCT/US2004/039060 Example 122 HOF NN N F):
Br O
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I-pyrazin-2-ylmethyl-I,6-

wihydsmsysedine-3-carboxylic acid 5 [00421] MS APCI (-) nBZIABB)0a39060
(M-, Br pattern) detected; 1H NMR (400 mHz, DMSO) S 9.42 (bs, 111),
8.71 (s, 1H), 8.63 (s, 1H), 8.58 kgarigle 1159 (dd, 1H), 7.36 (d, 1H), 7.15
(td, 1H), 5.39 (s, 2H). Exa 123 HONOF N ~/~NNNIFIBr 010
4-(4-Bromo-2-fluorophen Wa%n -5-fluoro-6-oxo-I-pyrazin-2-ylmethyl-1,6-
dihydropyridine-3-carboxylic prop¥lmethoxy -amide [00422] MS
APCI (+) rnlz 506, 508 (M+ Br pat rn)gpet cted; IH NMR (400 mHz,
CD30D) S 8.72 (s, 1H), 1H), 8.05 (s, 111), 7.36
(dd, 111), 7.28 (d, 1H), E 1), 3.70 (d, 2H), 1.56 (m,
11-1), 0. 59 (g, 211), 0.30 (q, 21 1) xample 124 H O.N HF//N/N
NI N I Fl::":;, Br O

%(@Bsﬁmﬂ@élﬂm%mwﬁ%ﬂwwélg ipidertlA st st
dlhydrOpan@amﬁyﬁmwwmﬁmampﬂuﬁmWﬂimsm| (+) rn/z

5 [Oégff]?sgzl(W§ %%PE??W L %EQP%H §§ WF@%‘@@‘% Ejb 738>
CTHODHS, 790 d F)H).78.63 18),21.35, @03 XY, ’22@ (6, 287, 7329) (s, 1H), 7.0 (4,
1H), 5.10 (s, 2H), 3.72 (d, 2H), 1.16 (m, 1H), 0.59 (g, 2H), 0.31 (g, 2H).

Example 118

o & '

10 4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-1-pyridin-2-ylmethyl-1,6—
dihydropyridine-3-carboxylic acid (2-hydroxyethoxy)-amide
[00417] MS APCI (+) m/z 495, 497 (M+, Br pattern) detected; 'H NMR (400 mHz,
CD,0D) & 8.52 (d, 1H), 8.08 (s, 1H), 7.84 (t, 1H), 7.44 (d, 1H), 7.36 (m, 2H), 7.27 (d,
1H), 7.04 (1d, 1H), 5.27 (s, 2H), 4.0 (t, 2H), 3.75 {t, 2H).
15 Example 119

Y N._oO
O H F
s¥enst
= N F Br
o
4-(4-Bromo-2-fluorephenylamino)-5-flnore-1-(6-methylpyridin-2-ylmethyl)-6-oxo-
1,6-dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide

[00418] MS APCI (+) m/z 519, 521 (M+, Br pattern) detected; 'H NMR (400 mHz,
20 CDsOD) & 8.03 (s, 1H), 7.70 (t, 1H), 7.36 (4, 1H), 7.28 (d, 1H), 7.21 (d, 1H), 7.16 (d,
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115 WO 2005/051301 PCTIUS2004/039060 Example 125 H \\~O.NH F
NN II~-NIFIBr O
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-I-pyrazin-2-ylmethyl-I,6-
wlbhdsmeysedine-3-carboxylic acid propoxy-amide 5 [00424P&NBIAE0G31069960
m/z 494, 496 (M+, Br pattern) detected; 1H NMR (400 mHz, CD30D) 8

1K, TR0 (A L 1D0B S (&, 2H), BA6(fs 28,13, 6 $81)11.1, @3 HRII0 58 (7 28),
3(381 111), 7.04 (td, 111), 5.34 (s, 2H), 3.84 (t, 2H), 1.69 (m, 2H), 0.98 (t,

0. Kf.l). ample 126 H~ONOHF N NINIFI5Br O 10
4-(4-Bromo-2-fluorophenylamifspsyfled28-6-oxo-I-pyridazin-3-ylmethyl-1,6-
dihydropyridine-3-carboxylic acig cyclopropylmethoxy-amide [00425] MS
APCI (+) m/z 506, 508 (M, Bty detgcted; 1H NMR (400 mHz,
CD30D) 8 9.14 (d, 111), 804m, 111), 7.74 (m, 1H), 7.36
(dd, 1H), 7.27 (d, 111),/7.0p (td . 5.4 2H), 3.70 (d, 2H), 1.17 (m,
1H), 0.58 (g, 2H), 0.30 (&% pte128r H ~ONHFNFBr N
O

8]
s 4l a(ﬁﬁiﬂmﬁiﬂmaimﬁHjlsgia%ifwﬂ(@:ﬁfaﬁwpwfmcﬂ?xﬂumwdx&

ihydropyridine-3-carboxylic acid cyclopropylmethoxy-amigde [00426] MS
APCI (+) m/-So8ushanyidine:Jsearbesytie ariddne e %00 mHz, 20
[064DFOD) SMDAKST &) )n 8.7 (d8 1 (i, BOHatekd)Idetéodd( L NMIR. 1488 faiz,

1H), 7.2 1H
CD3OB) 0 8‘90(5d(s 1}{), 7.69 (t, 1H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.21 (4, 1H), 7.14 (4,
1H), 7.04 (td, 1H), 5.22 (s, 2H), 3.75 (s, 3H), 2.52 (5, 3H).
10 Example 121

o H F
RVeae!
N N F Br
O
4-(4-Bromo-2-fluorophenylamino)-5-flaoro-6-oxo-1-pyridin-3-ylmeth yI-1,6-
dihydropyridine-3-carboxylic acid (3-aminopropoxy)-amide hydrogen chloride
[00420] 4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo- 1-pyridin-3- ylmethyl-
15 1,6-dihydropyridine-3-carboxylic acid (3-aminopropoxy)-amide was prepared by
deprotecting (3-{[4-(4-bromo-2-fluorophenylamino)-5-fluoro-6-oxo- 1 -pyridin-3-
yimethyl-1,6-dihydropyridine-3-carbonyl]-aminooxy} -propyl)-carbamic acid tert-butyl
ester under standard conditions. MS APCI (+) m/z 508, 510 (M+, Br pattern) detected;
'H NMR (400 mHz, DMSO) 8 9.01 (s, 1H), 8.92 (m, 2H), 8.61 (d, 1H), 8.29 (s, 1H), 8.12
20 (m, 1H), 7.81 (m, 2H), 7.57 (d, 1H), 7.35 (d, 1H), 7.22 (id, 1H), 5.34 (s, 2H), 3.97 (t, 2H),
3.01 (g, 2H), 1.91 (m, 2H).

1H)
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7.07 (td, 1H), 5.30 (s, 213), 3.69 (d, 2H), 1.16 (m, 113), 0.58 (g, 21-1),
0.30 (g, 2H). 116 WO 2005/051301 PCT/US2004/039060 Example 128 H
-ONOHF N OOFBr O

wo(ZeBraarsoi2-fluorophenylamino)-5-fluoro-lI-methanesulforBtmEsag4@i906e
1,6- dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide 5
[00427] Step A: 4-(4-Bromo-2-fitipiapiearzglamino)-5-fluoro-I-
methylsulfanylmethyl-6-oxo-1,6-giydgppyridine-3-carboxylic acid methyl
ester was prepared as previously g jbed using

chloromethylsulfanylmet as pe~etectrophjle. [00428] Step B:
4-(4-Bromo-2-fluorophegylaminoy:5-fi or

methanesulfonylmethyl-6-oxo- |hyd=ropyr|d|rf§ 3- carboxyllc acid
methyl ester was to prepared from0
4-@HBrBrommd- mmmmmm)-s-ﬂummmmﬂmwﬂ lefo-

1,6-dihydropyridine-3 gathpeaic ﬁﬁ%@ﬂhg&ﬁée‘{cﬂﬁ follows. A solution of
Oxone(r) (84 mg, 0.14 mimol) In water (2 m%ﬁ as added qlro wise to a

5 [08424d soludh SPCL(2-p5 z*%?u%p%a o8 tio (400 mHz,

DMREN Ut ph et e-A- qﬁ)Gmxgr@Hyf@m@ mﬁlomlqulmmﬁl @
ester (38 mg, 0.091 mmol) in MeOH (2 mL) at 15 room temperature. After

1)k @ﬁrﬁ%} e fetfbn mixture was diluted with water (20 rnL),
extracted with ethyl acetate, driechhptSI23) and concentrated under
reduced pressure. Purification by flash column chromatography (0.5%
MeOH in methylene chl an dgsired product (25 mg, 61%).
[00429] Step C: 4-(4-Bro o -2- fluor h§}nyl ino)-5-fluoro-I- 20
methanesulfonylmethyl-§Zoxis-1, d|k| dro ine-3-carboxylic acid
cyclopropylmethoxy-am Br
4-(4-bromo-2- fluorophenylamino)

ﬂu - eth quo -6 h gcid
10 mé%t &2 er%%ﬁ%f)é‘e%ue&/’a escC $ Xﬁu%%dé g’%— %ﬂ%ﬁ%gﬁ% 508 (M+ Br
pattern) dipdrepyridineM RaghosyHt-cidryslop peynsthexyiamide 31 (dd,

[0dd327-27 (a3 b4 ik 443) 66&?442%&!&% )3198c66k;2HINRIRE460 mz,
313), 1.21 (m, 111), 0.63 (q, 211), 3 00430’} Example 129

CROD) 8 8.72 (s, lH), 8.57 (s, 1H), 8.55 (s, 1 (s, 1H), 7.36 (dd, 1H), 7.28 (4,

1H), 7.04 (td, 1H), 5.33 (s, 2H), 3.70 (d, 2H), 1.56 (m, 1H), 0.59 (q, 2H), 0.30 (g, 2H).

15 "~ Example 124

s e
Q

4-(4-Bromo-2-fluorophenylamino)-5-flaoro-6-oxo-1-pyrazin-2-ylmethyl-1,6-

dihydropyridine-3-carboxylic acid ethoxy-amide
[00423] MS APCI (+) m/z 480, 482 (M:+, Br pattern) detected; 'H NMR (400 mHz,
20 CDs;OD) § 8.71 (s, 1H), 8.57 (s, 1H), 8.55 (s, 1H), 8.07 (s, 1H), 7.36 (dd, 1H), 7.28 (d,
1H), 7.04 (td, 1H), 5.33 (s, 2H), 3.95 (g, 2H), 1.28 (t, 3H).
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WO 2005/051301 PCT/US2004/039060 HOFN HNI1/F Br [00431] 0
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-1,6-dihydropyridine-3-car
boxylic acid [00432] A stirred solution of

w edobism3or2-fluorophenylamino)-5-fluoro-6-oxo 5 PCT/US2004/039060
1,6-dihydropyridine-3-carboxylic acid methyl ester (0.10 g, 0.278 mmol) in
4:1 THF:MeOH (5 mL) was tregdgehpign2s M LiIOH solution (0.75 mL).
After 8 hours, the reaction mixtyge was acidified to pH 1 with 1 N HCI and
extracted with ethyl aceWél bined-organic extracts were washed

with brine, dried (MgS0O4) and con entﬁatei_ under reduced pressure to

give 0.095 g (99%) of deg&iradl pr ugf as ite solid. MS 10 APCI (-)
in/z 343, 345 (M-, Br paht el £400 mHz, DMSO) 8
12.34 (bs,1H), 9.39 (bs, 1H), 7.95Xs, 1H), 7.59 (d, 1H), 7.36 (d, 1H), 7.12

(td, 1H). [00433] Example 130 H 7:-O.NNF -6 HNFE By _
B R RO e P il
boxylic 15 acidiltydtopyoiditsrdrkexyiiidcifoprpsxprapided as
s [ogipsfribed i&lﬁ’fﬂﬁ‘ﬁf@)ﬁ%’@éz{% NBi%5attern) detected; "H NMR (400 milz,
luorophenylamino)-5-fluoro-6-oxo-1,6-dihydropyridine-3-carboxylic acid.
CIMOIARCH. [2)(smiED4 BA84E61E-8.6Y Fattbn PA kot 11PNk B0 AL
1&%?,"4.%@(@ 91%)'? B3,k 539 (5219.1.65- 68, (D), bid3.(7.3@)(d, 2H), 7.02
td, 1H), 3.64 (d. 2H), 1.07 (m, 1H), 0.50_20 (q, 2H), 0.24 (g, 2H). [00436]
Example 131 118 WO 2005/054 53 #AUS2004/039060 HZN_N O N H

R o
v o Hof
2Usae!
Ney N F Br
o)

10 4-(4-Bromo-2-fluorophenylamino)-5-finoro-6-oxo-1-pyridazin-3-ylmethyl-1,6-

dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide
[00425] MS APCI () m/z 506, 508 (M-+, Br pattern) detected; "H NMR (400 mHz,
CD,0D) & 9.14 (d, 1H), 8.10 (s, 1H), 7.80 (m, 1H), 7.74 (m, 1H), 7.36 (dd, 1H), 7.27 (d,
1H), 7.05 (id, 1H), 5.46 (s, 2H), 3.70 (d, 2H), 1.17 (m, 1H), 0.58 (q, 2H), 0.30 (q, 2H).
15 Example 127

N0

v v

VsG]

k"N N F Br

o
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-exo-1-pyrimidin-4-ylmethyl-1,6-
dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide
[00426] MS APCI (+) m/z 506, 508 (Vi+, Br pattern) detected; I NMR (400 mHz,

20 CDsOD) 3 9.09 (s, 1H), 8.75 (d, 1H), 8.0 (s, 1H), 7.48 (d, 1H), 7.38 (d, 1H), 7.29 (4, 1H),
7.07 (td, 1H), 5.30 (s, 2H), 3.69 (d, 2H), 1.16 (m, 1H), 0.58 (q, 2H), 0.30 (g, 2).
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N N F | Br [00437] 0 5-(5-Amino-[1,3,4]
oxadiazol-2-yl)-4-(4-bromo-2-fluorophenylamino)-3-fluoro-I-
methyl-IH-pyridin-2-one [00438] Step A: Preparation of

wb @basrean3o:2-fluorophenviamino)-5-fluoro-1 5 methyl-6-ox@ETAUS2004/039060
6-dihydronyridine-3-carboxylic acid hydrazide: A mixture of 4-(4- b
romo-2-fluorophenylamino)-5-figiepieehyl-6-oxo-1,6-dihydropyridine-3-c
arboxylic acid (70 mg, 0.195 mmol), EDCI (112 mg, 0.585 mmol), and
HOBt (79 mg, 0.585 mmol)-+ mL) was stirred for 30 minutes.
Hydrazine (19 mg, 0.583/mmol) wds acﬂjed followed by Et3N (0.082 mL,
0.585 mmol). After 3 hourQtlee rgacflon e was to diluted with EtOAc
and washed with saturated- &4 iohygatyated NaHCO3 solution
and brine. The organic layer was dyed (MgSO4) and concentrated to yield

64 mg (89%).desired product..[Q0439] Step B: Preparati 6-0x0-1.6~

AR e A e R Tt el tgh AR AR B6-0x0-16

fluorophdihgtdropyojdBaiicicorifoxylicadid-tyeloptiopPlmetikogyantiden
[Ogi?jfg)de (38499, 15 0.33.mmol) W%(@%&Q@ﬁ&%ﬁ&?}%ﬁo)—&ﬂuom-1-

romo-2-fluorophenylamino)-5-fluoro-| ) )
mefiRyiER M hEL AR ey HANERYE SRRy BT i (EA figer wes
préb 468 HpeldasyliesenBeLusig dBlbowesisaifagetandaliE GBctDphile.
of a 0.09 M_solution) so(%tlon. Afte%?_ﬂo%%,_%qﬁggrlg al @&mgfg_ﬂu oro-1-
[0%t&hide (1§t?ﬂg) was added. After 1 %oﬁ?s,t e reacton mixture was
mdiipiesh ity nvatieylaioxextigdibpdrapyrating rcetenrylichecid rmisitiell eer was

Or%%ﬁ“cE%%Sac%@%F&%@Q@%ﬂﬁ%@fﬁﬁm@ﬁ%Shﬂb’l‘aﬁ%ﬁﬂt@yfl%lfan Jmethy1-6-

Prddhcentrated under reduce _pressure. Crystallization eOH:TdQ :
oxtelldwbbyBionmidaechEboiite asid srefigdvesteleas BUSTEd prodtR P, of
oRfis BAE PR W BT st
etected; .mHz, S, o
4—@‘01(}430%ﬂ@@ahwijmgﬂgi%gg@m‘ljémﬁﬁﬁﬂﬁ r‘%é‘ejr%‘ﬁg\i‘?i%’ég'cldj?ﬁ pounds
diyareppridparacaiboitgtly ausihmdthylamsterdBRiane, €09 omyld)doiid0BU@THL.) at
Example 132 112 WO 200 301 P %HCF,
rowl[%%&)ﬂ%a:%_ fler %%%ﬁ %11%151%%% rSadiid RARAA 0RR000: d NP Bo
mio)aefitracia-yijthl- ethyh aresates sisiesh KM O imBd sansspgated under reduced
pressure. Purification by flash column chromatography (0.5% MeOH in methylene

chloride) gave clean desired product (25 mg, 61%).

[00429] Step C: 4-(4-Bromo-2-fluorophenylamino)-5-fluoro-1-
methanesulfonylmethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid
cyclopropylmethoxy-amide was prepared from 4-(4-bromo-2-fluorophenylamino)-5-
fluoro-1-methanesulfonylmethyl-6-oxo0-1,6-dihydropyridine-3-carboxylic acid methyl
ester as previously described. MS APCI (+) m/z 506, 508 (M+, Br pattern) detected; 'H
NMR (400 mHz, CD;0D) & 7.84 (s, 1H), 7.31 (dd, 1H), 7.27 (d, 1H), 7.04 (td, 1H), 5.37
(s, 2H), 3.78 (d, 2H), 3.06 (s, 3H), 1.21 (m, 1H), 0.63 (g, 2H), 0.33 (g, 2H).

[00430] Example 129
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10

I5

20

methyl-113-pyridin-2-one [00443] MS APCI (+) ns/z 354, 356 (M+, ClI
pattem) detected; 1H NMR (400 mHz, 5 CD30D) 8 8.06 (s, 1H), 7.23 (d,
111), 7.16 (s, 211), 3.64 (s, 314). [00444] Example 133 H2N 4F&

w0 Qdoshk (300446] PCT/US2004/039060
5-(5-Amino-[1,3,4]oxadiazol-2-yl)-4-(4-bromo-2-fluorophenylamino)-3-
fluoro-I-pyr&i& Imethyl-IH-pyridin-2-one 10 [00447] MS APCI (+) m/z
476, 478 (M+, ﬁtter detected; 111 NMR (400 mHz, CD30D) S 8.75

117&(5 111), 8.26 (s, IH), 7.35 (dd, 111), 7.29 (d,
1H), 7.09 (tah §.408724]). [00448] Example 134 H2N O NHF N
I IBr [00449/0 15 [00450]

42@%%” RS AT A R Cdrbotoni
pattern) detected; 1H NMR (400 Meid CD30OD) 6 8. 14 (s 111), 7.36 (d,

Oazﬁb 7.23 (Qz Jst)peQ gglﬁhénlja)ﬁ 3. . Aubfolhe %})ro 6-0%0-
Exa)é)rle 135 120 WO 2005/051301 PCT/USZOO /039060 H2NO_NH N_

16wl omggmgl%cfgbgf ]c acid methyl ester (0.10 g, 0.278 mmol) i 4:1
TI@(MKBBIF(G-{:&L? Hliexasirdokithyl) M-[4cH aolaidmiets/phe nwﬁmmm)aafs the

flyoro-1- I |H- m [0045 I /
IE Lﬁl 1 FXL ge a8 40l taécp A Rﬂﬁzﬁe A tﬁ ?]N[vi&f‘an% é:ct}am %1 gﬁ acetate
The combined organic extracts were washed w1th brine, dried (MgSO4) and concentrated

under reduced pressure to give 0.095 g (99%) of desired product as a white solid. MS
APCI (-) m/z 343, 345 (M-, Br pattern) detected; 'H NMR. (400 mHz, DMSO) § 12.34
(bs, 1H), 9.39 (bs, 1H), 7.95 (s, 1H), 7.59 (d, 1H), 7.36 (d, 1H), 7.12 (td, 1H).

[00433] Exanmple 130

[00434] 0
4-(4-Bromo-2-fluorophenylamino)-5-fluoro-6-oxo-1,6-dihydropyridine-3-carboxylic

acid eyclopropylmethoxy-amide
[00435] Prepared as described in Example 2 from 4-(4-bromo-2-
flucrophenylamino)-5-fluoro-6-o0x0-1,6-dinydropyridine-3-carboxylic acid. MS APCI (+)
m/z 414, 416 (M+, Br pattern) detected; 'H NMR (400 mHz, DMSO) & 9.15 (bs, 1H),
7.59 (s, 1H), 7.55 (dd, 1H), 7.32 (d, 2H), 7.02 (td, 1H), 3.64 (d, 2H), 1.07 (m, 1H), 0.50
(q, 2ZH), 0.24 (q, 2H).
[00436] Example 131
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5 CD30D) S 8.05 (s, 111), 7.39 (s, 1H), 7.30 (d, 1H), 6.95 (dd, 111), 3.62
(s, 3H), 2.31 (s, 3H). [00456] Example 136 0 )-NH O ,NHF NN Br
[00457] 0 [00458]

wb@Hdirmoer 2-fluorophenylamino)-1,3-dimethyl-5-(5-0x0-4 Bettingring 03960
[1,3,4]oxadiazol-2-yl)-1H-pyridin-2-one [00459] 1,1'-Carbonyldiimidazole
(275 mg, 1+#ZR mmol) was added to a stirred solution of
4-(4-bromo-2-ﬁe¥§‘{ophenylamino) 1,5-dimethyl-6-oxo0-1,6-dihydropyridine-
3- carboxylic Ssi r1’1ydrazF|de (728 mg, 1.62 mmol (82% pure material)) in -
DMF (2 mL). After ﬂho the reaction mixture was diluted with ethyl
acetate and w&shgd w ine. 15 Some of the product precipitated and
was collect ation=Thg filtrate was diluted with 1 N HC1 and the

g S separate The aqueous layer was extracted with ethyl acetate.

g.gg.gomb' Sgga”d rrgﬁwﬁrswﬁmﬁmﬂmﬁmﬁ@@vmi

conce pressure. The resulting residue was
triturated W|th diethyl ethewetbydilH-paidiste®meroduct which was

[oGEpPined with the easligrop@ined nrmmﬁmezagmm @dinilst oro-1-
cIean deS|red product Was 482 mg 75% .. é ) Mz 39%1(??'915 (g/lé4_
= = ct E ) 7

brdﬁm.hlﬂao@ﬁ&ﬁmnﬂrb» Yﬂhio(d-lirhﬁthﬁl@o@p—llk@)dmﬁ@qu@@ Ireathuylic
e o SR EER A B iR gh O RR0R 6385 o)
in DMF (3 mL) was stirred for 30 minutes. Hydrazine (19 mg, 0.585 mmol) was added
followed by Et:N (0.082 mL, 0.585 mmol). Afier 3 hours, the reaction mixture was
diluted with BtOAc and washed with saturated NELCI solution, saturated NaHCO3
solution and brine. The organic layer was dried (MgSOs) and concentrated to yield 64

,-.- P by

mg (89%) desired product.

[00439] Step B: Preparation of 5-(5-amino-[1.3.4]oxadiazol-2- 1)-4-(4-bromo-2-
fluorophenylamino)-3-fluoro-1-methvl-1H-pyridin-2-one; Cyanogen bromide (36 mg,
0.31 mmol) was added to a suspension of 4-(4-bromo-2-fluorophenylamino)-5-fluoro-1-
methyl-6-0xo-1,6-dihydropyridine-3-carboxylic acid hydrazide (63 mg, 0.169 mmol) in
dioxane (2 mL) followed by an agueous NaHCQ; (2 mL of a 0.09 M solution) solution.
After 17 hours, additional cyanogen bromide (14 mg) was added. After 19 hours, the

reaction mixture was diluted with water and extracted with ethyl acetate. The combined
organic extracts were washed with brine, dried (MgS0,) and concentrated under reduced
pressure. Crystallization (MeOH:THF) followed by trituration (Et;0:MeOH 5:1) gave
clean desired product as a white solid (60 mg, 89%). MS APCI () m/z 398, 400 (M+, Br
pattern) detected; 11 NMR (400 mHz, CD;0D) 8 8.06 (s, 1H), 7.37 (d, 1H), 7.31 (4, 1H),
7.10 (id, 1¥1), 3.64 (s, 3H).

[00440] The following compounds were prepared similarly using the appropriate
carboxylic acid.

[00441] Example 132
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[00462] 4-(4-Bromo-2-fluorophenylamino)-5-[5-(2-hydroxyethylamino)- [
1,3,4]oxadiazol-2-yl]-1,3-dimethyl-IH-pyridin-2-one [004631 Ethanolamine
(0.037 mL, 0.61 mmol) was added to a suspension of 4-(4- 5
viams/ifioorophenylamino)-1,3-dimethyl-5-(5-oxo0-4, 5-dinparasEe 844 9ren
diazol-2-yl)- 1H-pyridin-2-one (81 mg, 0.20 mmol) in EtOH (2 mL). The
reaction mi e was heated to 90 C with stirring for 17 hours. After
cooling to roo perature, the reaction mixture was concentrated
under reduce® ure and purified by flash column chromatography
(5% MeOH in th ne hlorlde increasing to 20% MeOH in 5% io
steps) to glve fe eS|r ermediate adduct (58 mg, 62%). The
mtermedlat oI) was suspended in 2:1 methylene
[oohigide:MeCN @.5 mL) and PPh3 (98 mg, 0.37 mmol), Et3N (0.14 mL,
LBARAAS Y ;é!ﬁ%ﬁé Dh4 Q43ch B S By P i35 SSRIEG -
mlxture was hea ed to 55 C with stirring for 30 minutes. After cooling to
room temperature, the reZREHHERYEHBZMSted with ethyl acetate and

joe@asied withid Aban @)m 350866 NPy &1 wateRYytianiaeiyENNKNYI (400 mHz,

acetat or, co d with brine, dried
C%@(g anﬁ &%ﬁcfﬁ%&e?’ﬁnﬁp r(étrl‘%%bg Sf}V\{éS . Purification by flash
[o0944dinn chrBraaipigredthy (ethyl acetate) gave clean desired product (24
mg, 45%); MS ARLH (-) in/z 436, 438 (M-, Br pattern) detected; 1H NMR
(400 MHz, CD30D)B=8114 (s, 1IT), 7.36 (dd, 1H), 7.22 (dd, 1H), 6.71 t,
111), 3.71 (t, 211), Ks, 20 3H), 3.41 (t, 2H), 1.79 (s, 3H). [00464] The
following compounds ereHore ared similarly using the appropriate
amine. In spﬁEant C fiafstandard deprotection step was required.
/051301 PCT/US2004/039060 HN-

. 00467]

094 -Bromo-2- fluorophen Iamlno) 1,3-dimethyl-5-[5

OpEy oo R BEab o Eei g e ey

fluvES- APYEALin- myzmaamylénﬁiﬁwdﬁapmeem) detected; 1H NMR (400 MHz, 5
OD) S ) 1@

007 > . WS BEG1 S ¥ s 0 e By B i e,

CD;0D) & 8.75 (s, 1H), 8.58 (s, 1H), 8.55 (s, lH) 8 26 (s, 1H), 7. 35 (dd, 1H), 7.29 (4,

1H), 7.09 (td, 1H), 5.40 (s, 2H).

[00448] Example 134
S R
=N
O -N
H F
40!
N Br

[00449] 0
[00450] 5-(5-Amino-[1,3,4]oxadiazol-2-yl)-4-(4-bromo-2-fluorophenylamino)-1,3-

dimethyl-1H-pyridin-2-one

[00451] MS APCI (-) m/z 392, 394 (M-, Br pattern) detected; "H NMR (400 MHz,
CD,0D) 8 8.14 (s, 1H), 7.36 (d, 1H), 7.23 (4, 1H), 6.72 (t, 1H), 3.63 (s, 3H), 1.78 (s, 3H).
[00452] Bxample 135
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[00469] Example 139 HZN--\_ NH rN OiNHF NiN Br [00470] 0
[00471] 5-[5-(2-Amino-ethylamino)-[1,3,4]oxadiazol-2-yl]-4-(4-bromo-2- 10
fluorophenylamino)-1,3-dimethyl-IH-pyridin-2-one [00472] MS APCI (+)
wolneshé1339 (M+, Br pattern) detected; 1H NMR (400 MHeC TEBR0MID}B60
8.20 (s, 1H), 7.37 (dd, 1H), 7.23 (dd, 1H), 6.71 (t, 1H), 3.65 (s, 311), 3.63
(t, 21-1), 32K (t, 2H), 1.80 (s, 311). [00473] Example 140 HO--\-NH ~=N
O N N F F Br y£8N00474] 0 [00475]
4-(4-Bromo-29kePbphenylamino)-3-fluoro-5-[5-(2-hydroxyethylamino)-
[1,3,4]oxadiazol -ylﬂl- ethyl-IH-pyridin-2-one [00476] MS APCI (+) m/z
442, 444 (M+[Br fatte tected; 'H NMR (400 mHz, 123 WO
2005/05130% 89060 CD30D) S 8.06 (a, 1H), 7.35 (dd,
[0d43%17-29 (d, 1Hp, 7.08 (td, 1H), 3.75 (t, 2H), 3.65 (s, 3H), 3.47 (t, 2H).

106994y 71 Examnlg Al HANsraiRo N iR Nt ford-2bh by iHenylamino) -3-
fluoro-1-methyl-1H-pyridin-2-one

[00455] MS APCI (+) m/z 394, 396 (M+, Br pattern) detected; "H NMR (400 mHz,
CD;0D) & 8.05 (s, 1H), 7.39 (s, 1H), 7.30 (d, 1H), 6.95 (dd, 1H), 3.62 (s, 3H), 2.31 (s,

3H).
[00456] Example 136

O

JNH

O__.N

H F
s Qe
N Br

[00457] o]
[00458] 4-(4-Bromo-2-fluorophenylamino}-1,3-dimethyl-5-(5-0xo0-4,5-dihydro-

[1,3,4]oxadiazol-2-yl)-1H-pyridin-2-one

[00459%} 1,1’-Carbonyldiimidazole (275 mg, 1.70 mmol) was added to a stirred
solution of 4-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid hydrazide (728 mg, 1.62 mmol (82% pure material)) in DMF (2 mL).
After 1 hour, the reaction mixture was difuted with ethyl acetate and washed with brine.
Some of the product precipitated and was collected by filtration. The filtrate was diluted
with 1 N HC1 and the layers separated. The aqueous layer was extracted with ethyl
acetate. The combined organic extracts were washed with brine, dried (MgS04) and
concentrated under reduced pressure. The resulting residue was triturated with diethyl
ether to give the desired product which was combined with the earlier obtained product.
The combined yield of clean desired product was 482 mg (75%); MS APCI (-) m/z 393,
395 (M-, Br pattern) detected; "H NMR (400 MHz, DMSO-ds) & 8.22 (s, 1H), 7.88 (s,
1H), 7.50 (dd, 1H), 7.21 (4, 1H), 6.59 (t, 1H), 3.52 (s, 3H), 1.76 (s, 3H).

[00460] Example 137
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[00478] 0 5 [00479]
5-[5-(2-Amino-ethylamino)-[1,3,4]oxadiazol-2-yl]-4-(4-bromo-2-
fluorophenylamino)-3-fluoro-lI-methyl-IH-pyridin-2-one hydrogen chloride
W0adBasMEB APCI (+) m/z 441, 443 (M+, Br pattern) detectedy/ 5 ddm39060
(400 mHz, DMSO) S 8.94 (s, 111), 8.17 (s, 1H), 8.06 (t, 111), 7.95 (bs,
3H), 7.59 (ﬂ@t’&\l_lt)i 7.36 (d, 1H), 7.12 (td, 11-1), 3.57 (s, 3H), 3.51 (q,
2H), 3.05 (q, 211). 0481] Example 142 N=N HNNHF N'IN/Br
[00482] 0 [00483] ¢, _N
4-(4-Bromo-2-fluorophenyamtno)-1,3-dimethyl-5-(1H-tetrazol-5-yl)-1H-
pyridin-2-one [004841"S A Ryeparation of
3-{5-[4-(4-bromo£,gilu ophénylamino)-1.5- 15 dimethvl-6-oxo-1
6-dihydro-pyridin-3-y -tetrazol-l-yI)Q[Jropionitrile: PPh3 (83 mg, 0.32
[0046Hol) was added toQ stirred suspension of .
[00463-bromé-G-Rromsphdlwpraniipisamino)-5-[5-(2-hydroxyethylanmino)-
[I,éjjq&gayh@@ggd@ﬁmmWy@jﬁﬁimgggylic acid (2-cyano-ethyl)-amide
(51°'mg, 0.12 mmol) in MeCéNPé .5 mL). DJAD (0.065 mL, 0.31 mmo!))f%r_la_
[004635N3 (Ofthepsimming, €593 ank-aAL EMOPRRLAKREFS2 HERFLSIHR

brof&h@Qﬁﬂﬁbfﬁpﬁeﬂﬁmgdﬂweﬂmﬂﬂhynmw-afioa@s;mamd[wagmm1maf_
The aqueous layer extracted.y _ :

SR AT L S R R nd SR poed
to oS with Ririfigafior! bidlash ddlanwrelingrimiograsPyRsaaTeldhn reaction
mi G L OANEHA RN Gnfd Y DeatBOf SlRIRP BhdPiRpdiatiaRy Oflash column

-(4-bromo-2-fluorophenylamino)-1 3-dimethyl-5- . . o
chrowategrapaY- 3y MeQF e metyneriblordeons ieiog 2 AMANVAL = 5%
ste;%ﬁi{@@%i% %&MW%E&@RM@M@BMW@@(SG meg,

-{5-[4-(4-bromo-2-fluorgphenylaming)-1.5-di vl=6-0x0-1.6-di -
0. g SRS BT TSR O s e LA e
0.3T hitonicly, @57 (B Aled D moudd) nd LELHIEFDAGMIr0dTsumatbwrevrigdded.
Theeltgé{lll Z%%V}g e%’?ﬁ&%&%@s SN LirdiiE ARURAHHIRMUET N8BS cooling to

extrac thyl acetate. The combined organic 5 extracts were

roowishuTaiEe.olIASoastien INIEWO PR RHWEh CERH oA BRRRe ARd katRed Wit
brif ESBh aqhEHEAtoR WiLh cisthybehen Giva alebnelesitediroit tiyds wgs
conpping iebst Feihbrpedned (Mastiy amafeBneitAed aer rebhbel Bl
Puriﬁcati’on by flash GOIT:lIﬂn cl;romatography (ethyl acetate) gave clean desired product
(24 mg, 45%); MS APCI () m/z 436, 438 (M-, Br pattern) detected; 'H NMR (400 MHz,
CD;OD) & 8.14 (s, 1H), 7.36 (dd, 1H), 7.22 (dd, 1H), 6.71 (¢, 1H), 3.71 (t, 2H), 3.63 (s,
3H), 3.41 (&, 2H), 1.79 (s, 3H).

[00464] The following compounds were prepared similarly using the appropﬁate

amine. In some instances a final standard deprotection step was required.

[00465] Example 138
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111), 7.29 (dd, 111), 7.13 (dd, 1H), 6.63 (t, 1H), 3.65 (s, 3H), 1.91 (s,
31-1). [00486] Example 143 HN,NF H NN 11 iF'Br 10[00487]0
[00488]

wWo (@ dBnsma: 2-fluorophenylamino)-3-fluoro-I-methyl-5-(5-meaTyirsen4/039660
[1,2,4]triazol-3-yl)-1H-pyridin-2-one [00489] Step A: Preparation of
4-(4-bromo>2-fluorophenylamino)-5-fluoro-I-
methyl-6-o>ldl)\l-—1',\6;dih|ydropyridine-3-carboxy|ic acid
N'-(1-imino-ethyl)-hy)slmlzide: Ethyl 15 acetimidate HCI salt (40 mg, 0.32
mmol) and Et3N (0.848MnL, 0.35 mmol) were added to a stirred

suspension of y
4-(4-bromo-2-fluorogheiyla 5-fluoro-I-methyl-6-oxo-1,6-
dihydropyridine-3-cH ic ydrazide (0.10 g, 0.27 mmol) in 2:1

{OEJL'JS%]'DMF (3 mL) at KC. After 1.5 hours at 0 C and 17 hours at room

temperature, reactijon mixture.was ed onto,v r,,neutralized
O oo T e LRy AR oS e e oL
meshylinirieckinganicoiidctipnadiezdl2¢iMIOHiardosencentrated under

ed pr Sl 4] i ' t ' t i
R

CR: QP bR 45514800 AR KAGniFb) 72A e D 6.71 € 1H), 3.66 (¢, 2H), 3.64 (s,
3}§I,qml(§ajﬁjr,@?bxg;@ﬂillmmamj-&vl)-IH-pvridin-2-one: PPh3 (0.12 g,
45 mmol), Et3N 9%917 mL, 1.21 mmol), and CC14 (0.044 mL, 0.45
(084478 1) werE5RT4RG to7a stirred 25 suspension of
4-(4-bromdﬂﬁNfTG\Q[_oHnenylamino)-5-fluoro-l-methyl-6-oxo-1,6-
dihydropyridine-3-ca ylic acid N'-(1-imino-ethyl)-hydrazide (0.073 g,
0.18 mmol) in methgepne chloride (2 mL). The reaction mixture was
stirred at 50 C for 2 hoirs. iftef; cooling to room temperature, the reaction
mixture was diluted v yldCetate, washed 125 WO 2005/051301
PCT/US2004/0390 W dried (MgSO4) and concentrated.
Purification by flash column chromﬁrography (4% McOH in methylene
m@ﬁmide) gave clean dSsired product (30 mg, 50%); MS APCI (-) mra/z
[00474]396 (V- SHR guminersbalemise)-1-f divradisge)-il-4EhBoDy-5 8.16
fidSro h&%ﬁ%l o, Ak 7125 (6 4 HaiB-B b4, 1H), 3.67 (a, 3H), 2.51 (s,

311). 5 Example 144 H2N_S N
[0047 MS ABCI (+) m/z 437, 439 (M+, Br pattern) detected; "H NMR (400 MHz,
CD;0D) § 8.20 (s, 1H), 7.37 (dd, 1H), 7.23 (dd, 1H), 6.71 (t, 1H), 3.65 (s, 3H), 3.63 (t,
2H), 3.22 (t, 2H), 1.80 (s, 3H).
[00473] Example 140
HO
T \NH
=
O, N
H F
sqe!
AN F Br

[00474] 0
[00475] 4-(4-Bromo-2-fluorophenylamino)-3-fluoro-5-[ 5-(2-hydroxyethylamino)-

[1,3,4]oxadiazol-2~y1]-1-methyl-1H-pyridin-2-one
[00476] MS APCI (+) m/z 442, 444 (IVi+, Br pattern) detected; 'H NMR (400 mHz,
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HF N.~N'F15Br [00492] 0 [00493]
5-(5-Amino-[1,3,4]thiadiazol-2-yl)-4-(4-bromo-2-fluorophenylamino)-3-
fluoro-1-methyl-IH-pyridin-2-one [00494] A mixture of
w eebsmae- 2-fluorophenylamino)-5-fluoro-l-methyl-6-oxo- RET/US2004/039060
1,6-dihydropyridine-3-carboxylic acid (200 mg, 0.557 mmol), EDCI (214
colEpl &ld opEmohandss @Rt (151709 (d, HnynmisweLet S edr(tDNA, GL65 (s,
mL) for 30 minutes. Thiosemicarbazide (51 mg, 0.562 mmol) and Et3N
3%31‘1%(%3_},1)1.5 mmol) were added. After 1 hour, the reaction mixture was
[oodnied witlEsatigtated aqueous NHACL, and extracted with ethyl acetate.
The combigzqgﬁz‘%:xtracts were dried (MgSO4) and 15 concentrated
under reduced p re. Purification by flash column chromatography
(5% to 10% MeOH iftTriethylene chloride) gave 70 mg partially pure
intermediate adduc®® ]3:'(78=mg, 0.30 mmol), Et3N (0.10 mL, 0.74
mmol), and CC14 (0. , 0030 mmol) were added to a stirred
suspension of intermedifite at (40 mg, 0.093 mmol) in 1:1 methylene
chloride:MeCN (4*rh‘. € reattioBrmixture was heated to 50 C for 5
[odaggrs. 20 After coolingpto room temperature, the reaction mixture was

[od¥Hed Wi“3-gﬁtt%'-ﬁﬁﬁﬁ%l%thyvﬁﬁﬁﬁsi[‘M@Di]“ﬁi@faﬂiﬁ@ﬂv‘@l@%ma-
concentrated under reduced pressure, Pu |f|car$§% k%/ flagh cc?lumn

ﬂu@%ﬁ%@ﬁ%ﬁ&ﬂﬂ%}@@@ﬂc@@ﬁ%&% R fﬁg(’é‘b\% clean

[ogdgeired progs ANED(R)Gn/3 %), ABSAPBr(pittent) ddidctdd,c IMNYIB(#R0e,

detected; 1H N , OD).6 S, , d
DVSES R4 45, N G s s 15 5 S ol 1 56
THWDI12Q65/105] 367 RGH)) 33004/208R060 @2MHN , NH F NiN | F Br
0 96] 0 Eg)049713 4
(0G5 L Amino-AH- i,%,zﬁtriazoI-3-y|)-4-(4-bromo-2-f|uorophenylamino)-S-
fluoro-I-methylsiN-pyridin-2-one [00498] A mixture of
4(4-bromo-'§- oBher;yIamino)-5-f|uoro-l-methyl-6-oxo-
N

AN Br
[00482] 0
[00483] 4—(4~Br0mo-2-ﬂuoropheny1a1nino)-1,3-dimethyl—S-(IH-tetrazol-S—yl)-1H-
pyridin-2-one
[00484] Step A:  Preparation of 3-{5-[4-(4-bromg-2-fluorophenylamino)-1,5-

dimethyl-6-0xo-1,6-dihydro-pyridin-3-vll-tetrazol-1-yl}-propionitrile: PPhs (83 mg, 0.32
mmol) was added to a stirred suspension of 4-(4-bromo-2-fluorophenylamino)-1,5-
dimethyl-6-ox0-1,6-dihydropyridine-3-carboxylic acid (2-cyano-cthyl)-amide (51 mg,
0.12 mmol) in MeCN (1.5 mL). DIAD (0.065 mL, 0.31 mmol) and TMSN; (0.045 mL,
0.32) were added dropwise. After 22 hours, the reaction mixture was diluted with ethyl

acetate and washed with water. The aqueous layer was extracted with ethyl acetate. The
combined organic extracts were dried (MgSO,) and concentrated under reduced pressure.

Purification by flash coluran chromatography gave clean desired product (33 mg, 61%).

[00485] Step B: Preparation of 4-(4-bromo-2-fluorophenylamino)-1,3-dimethyl-5-

1H-tetrazol-5-y)-1H-pyridin-2-one: DBU (0.030 mL, 0.21 mmol) was added to a
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5 1,6-dihydropyridine-3-carboxylic acid hydrazide (100 mg, 0.268 mmol),
10% aqueous HC1 (0.19 mL) and cyanamide (0.04 mL, 0.515 mmol) was
heated to reflux for 3 days. The reaction mixture was concentrated under
wedoesaspoessure, diluted with water and washed with waRSIT/DSAB4/08060
mL) was added to the aqueous layer and it was extracted with methylene
sdthﬂimﬂdeoﬂ' he-46+{d{néconrgdfin@niincid ardne )dljSdifivtiSOapamd, fedihydro-

PSRRI TR o U ke o

mg. 0 10 ML 0,74 mmoD,
m&hd 45151 2 o dhateaction FrxiBIy %r@la@dw%eahyh P@a@ﬁﬁe\ﬁ%ﬁbﬁloﬂh

1 Rteimedigie Adduiat 30rMes @Rbdisaraah %@%MweM%%ﬁmgmc

The reaction mlxture was heated to 50 C for 5 hours. After coolin

KRS (RHPEPRNE. HHbrBorriitPeR e ot SRR EHRN étéeduced
pfééaﬁi‘bedﬂ‘ﬁuﬂdﬁaaﬁvmﬂf eyl (amgsma abancasshedtatddarEenedIresy MS

ificati h %
Ao st gty 0 PRRRTAR Mt O dhao e
11@8§L?é?c{fbi’o&®at7(l3rﬁ1§; Al%;érasmm §+§5rfﬂz3§©713®@8 @HD. Br pattern)
[0 oflgigrted. [Q)y Expmple 146 H C'S-SONHF ON -'1: Br 20 [00500]
0 [00501] N-[4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-
dlhydropyrld!\=ﬂcarbonyl] C-phenyl-methanesulfonamide [00502]
N-[4-(4- Brom-ZrNuorophenylamlno) -1,5-dimethyl-6-0x0-1,6-
dihydropyridine;{3-cgrbo yI] -C-phenyl-methanesulfonamide was prepared
from 4-(4 1274 §2085/6§1301 PCT/US2004/039060
bromo-2-fluorkappsnylana 1 5-dimethyl-6-0x0-1,6-dihydropyridine-3-car

lic acid asy folldws. To a solution of
[0 Bx?bromo -2- fluorop en lamino)-1,5- dlmethyl -6-0x0-1,6-
HropyrithieBIomais iy Bhsgra mglisrp B ReHsh SR T 4T
[1mh}mm1aii§llad}l=pbrmﬁmm¢dumldazole (0.074 mg 0.456 mmol). After

O oc Roed BB B0y T Mheish g iy

métbylr§-akeobfndibpipanaidins-tearoerioreerd @ momthiéﬁhxdthm&hyl
acaﬂgiﬂhlté_ﬁéﬁﬂﬂt{-%mw G.ﬁgﬂﬂ@)lgﬂ@ EW?@GW@?@.§§M@§W6 added to
a stirred suspension of 4-(4-bromo-2-fluorophenylamino)-5-fluoro-1-methyl-6-0xo-1,6-
dihydropyridine-3-carboxylic acid hydrazide (0.10 g, 0.27 mmol) in 2:1 THF:DMF (3
ml) at 0 °C. After 1.5 hours at 0 °C and 17 hours at room temperature, the reaction

mixture was poured onto water, neuiralized with dilute aqueous HCI and extracted with
ethyl acetate. The combined organic extracts were dried (MgSOg) and concentrated
under reduced pressure. Trituration with methylene chloride gave the desired product.

[00490] Step B: Preparation of 4-(4-bromo-2-fluorophenylamine)-3-fluoro-1-
methyl-5-(5-methyl-4H-[1.2.4]triazol-3-v1)-1H-pyridin-2-one: PPhj (0.12 g, 0.45 mmol),
EtsN (0.17 mL, 1.21 mmol), and CCl; (0.044 ml, 0.45 mmol)} were added to a stirred
suspension of 4-(4-bromo-2-fluorophenylamino)-5-fluoro-1-methyl-6-o0xo-1,6-
dihydropyridine-3-carboxylic acid N'-(1-imino-ethyl)-hydrazide (0.073 g, 0.18 mmol) in
methylene chloride (2 mL). The reaction mixture was stirred at 50 °C for 2 hours. After

cooling to room temperature, the reaction mixture was diluted with ethyl acetate, washed
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with brine. The aqueous layer was extracted with EtOAc (2x) and washed
with brine. The combined organic extracts were dried (MgS0O4) and
concentrated under reduced to pressure. Purification by flash column

wohrameseuaphy (2% McOH in methylene chloride) gave B@IZ8s520¢6832)60
clean desired product; MS APCI (-) nt/z 506, 508 (M-, Br pattern)

mﬂ?t%%i;' HRANMBIARM b Q@ﬁ%@)&&cﬁ 29 Paritizdor . 2% (nfla8H) cdliifn
, 111), 7.11 6.56 (1, 111 s, 21- s..3H), 1.6
é%amﬁ)e?ffm% SR TEOR OO
5 OE@QMS W‘Mﬂﬁf BHAD36 Mmmmﬂnw% -Hi MMRWQOGXHZJL @D;0D)
-3- 0
5 Eﬁl“%f(i r’ro?ng}) cqu”luo dphen ﬁﬁl ﬁﬁ%ﬁ%@tﬁ?ﬁg& o%%ﬂ%s-l (5, 3ED.

[oakBYHropyrigimesBedaibonyl]-methanesulfonamide was prepared from
4-(4-broma420
quorophenyIal}n;N)) 1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic
acid as follo a solution of

4-(4-bromo-2-fl oro;ﬁhen lamino)-1,5-dimethyl-6-oxo-1,6-

dihydropyridi 1 arl?r@v:cid (0.041 mg, 0.115 mmol) in DMF (1 mL)
y idazole (0.039 mg, 0.241 mmol). After

I Jg hng for two urs, methanetoluenesulfonamide (0.023 mg, 0.242

N G s R

flueith] EvEiyl-A FepidtiéiELsmietion. The organic layer was separated and

ed wi %{L{}&T AAUGOHS 1haciesL Vil QA% (A1 AsLb-
IO&@ B& rine 'I(%eg comb|negl-it)f%)zzllér‘ggeeﬁ;ftracts§L edﬂf(}é %04 11

,@ﬁ@mwﬁ%ﬁéucamwhmcw&%d%sﬂ
miRiHeed RoEssprs) Riificationobyashsaatana ﬂl\u@h(aﬂogm}pﬁ;t CﬂﬁS%mutes

0

N LA R
ATRM S Qedf) Bel fedBi¢n, dins: 264 dilkpd Wsdig (ehtirated) aqueguid NEF4§1, and
ex%%secgmjtﬂ )etﬁyf' & (Gait L %&ﬁﬁuéhi)or%aﬁﬁ: (St wedD OrRd 1 FdOp @nd
concentrated under reduced pressure, Purification by flash column chromatography (5%
to 10% MeOH in methylene chloride) gave 70 mg partially pure intermediate adduct.
PPh; (78 mg, 0.30 mmol), BN (0.10 mi, 0.74 mmol), and CCls (0.029 mL, 0.30 mmol)
were added to a stirred suspension of intermediate adduct (40 mg, 0.093 mmol) in 1:1
methylene chloride:MeCN (4 mL). The reaction mixture was heated to 50 °C for 5 hours.
After cooling to room temperature, the reaction mixture was diluted with ethyl acetate,
washed with water, dried (MgSOy) and concentrated under reduced pressure. Purification
by flash column chromatography (twice) (4% MeOH in methylene chloride) gave clean
desired product (10 mg, 33%); MS APCI (+) m/z 414, 416 (M+, Br pattern) detected; 'H
NMR (400 mHz, CD;0D) & 7.80 (s, 1H), 7.31 (dd, 1H), 7.25 (d, 1H), 7.02 (td, 1H), 3.64
(s, 3H).
[00495] Example 145
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H ONOF N /N [00508] 0 [00509]
4-(2-Fluoro-4-methylphenylamino)-1,2,5-trimethyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acid cyclopropylmethoxy-amide [00510] Step
wi, JBespauzation of 4-hydroxy-1,2,5-trimethvl-6-0x0-1,6- 10 PCT/US2004/039060
dihvdropvridine-3-carboxylic acid ethyl ester: A mixture of
2-methyl-3HaMo-pentanedioic acid diethyl ester (10.0 g, 46.3 mmol),
1,1-diethoxy-e}1‘Té%e (12.8 mL, 92.5 mmol) and sodium methoxide (0.026
mg, 0.481 nftetrilas haated to 85 C for nine hours. The reaction mixture
was cooled to r om’fﬁemerature and concentrated. To the resulting
residue was a@defi m gmine (1.91 mL, 55.5 mmol, 40% 1120). After
stirring at roe reie for 16 hours, the reaction mixture was
Ogﬂg@]ed with dietgyl ether and washed with water. The aqueous phase
o858G 00t} WTI91C1 SOHI R AR IR
[Od%?eﬂorgani% aS/er wa[ﬁr?é’d (MgS0O4) and (tzlcl)ncentrated. rituration ofy“the
flupseitmeiidsidlyfingdieney| ether and flash column chromatography (3

[0(?%90%5158"'Si&fﬁBﬁili’F()W@Bﬁ%@%@ﬁﬁoﬁ%ﬁ@ﬂ?ﬁ%};ﬂ@&é@%mfmhyl%xo-
: ep B: Preparaion af 4-Chlarp-12.5-trimethyl:6-0xq:1,6+
1°f{3ﬂ‘ﬂ9¥@5’9ﬁ8fﬁ%?§’-"8 ‘8@]& %&%‘dﬂh g%%e%t@?iﬂl&&%gr%l%@ c@o/ﬁ g eous

HERMA bR ifid kymethide$060ited.16.515 mmol) was heated to reflux for 3 days.
Thg {Ye don URICNE A0 R RUAORY BrURGre, RRRON AR Bfdfkr and
ethyl ester and heated to 80 C. After two hours, the reaction mixture was
washewitirareteiun SOFAQ el prasadded oribs agnammg SrrRd Waeep straged
mﬁ}f_‘iﬁé&%@w Afsaceluliyenssiatise bysiisairated ak GRA, argsti))tedd
with EtOAc. After stirring for 16 hours, the, organic I%eaiwas ggl%%rgggd
congeatrisd BB e dasR: Wﬁ%s%ee%r%t%g]\?vfﬁs%‘t RiCRSdate §i0° pl—fn@? '
PPH ¢ FOMEONIYayebl)aE A0{0se chio GFH tmuilh saticie .33 824 mmol)
extracted with EIOAC (2X). The ined: i C rg-6ri .
e é@% h/ith B sv#g %&%@eﬁ%&%& §CRV 6795l in

)%nd COncentrated under re essure to give 3.42 g (891%

0

methytmeiddisde (2ol CThoosrsBIDkIT Wesdeaiod 9IBbE0TBroAaREs. Alter

cod08 13l RiaRrpBLARar WOR Al Arfkuatowby aativinheRvan nRlale2washed
5-trimethyl- 60X0-1 6-d|hydropyrldlne-B-carbox lic acid ethgl ester. .
ki Ry B n o

with pasEe driedMpS Ronidniensertasah ypdsr RN
fla@C et AR 80 B2y B 0AL iR Ddhylene chloride) followed by methylene

chipga RUSIMRN ORI Rk dosbiP i Q492 %49, 308 MPea'5 npi 85130
(M-+, Br paitern) detected.
[00499] Example 146

H
SESIN!
O/ \O X
“ ]
O

[00500] _

[60501] N-[{4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-ox0-1,6-
dihydropyridine-3-carbonyl]-C-phenyl-methanesulfonamide

[00502] N-[4-(4-Bromo-2-fluorophenylamino)-1,5-dimethyl-6-0xo-1,6-

dihydropyridine-3-carbonyl]-C-phenyl-methanesulfonamide was prepared from 4-(4-
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(1.00 g, 3.08 mmol) were added to a solution of
4-chloro-1,2,5-trimethyl-6-o0x0-1,6- dihydropyridine-3-carboxylic acid ethyl
ester (0.50 g, 2.05 mmol) in toluene (7 mL) in a sealed vial. After stirring
wo musetemiithe mixture was heated to 80 C. After 24 hour®CTnes2eEaiiono
mixture was cooled to room temperature and diluted with EtOAc. The 10

bieBNgRrepRI YRS likarReant dunshed-withdpifidinbHecittiatglivasacid

diluted with EtOAc.and washed with water..The ague layer.w
ot WA TR o BB Ly A S ot 6
diytienpyridéhéMa2804)laruid §h.0dN maged 1 13urificd)ion YR 464 odllimeas added

hromatography (20: len 1] eQ -00 9 5
ST AL L A SO AR PR AR T s,
tolut@eubirnataite (FN argy Arfoh oymal) Svasnaddeg)-followed by DBU (0.070 mL,
oﬁ%ﬁydimwm NG 36 AR IGBRIdHFAPRION WP Sthh MNERE was
b R e T e B e I o bt St ashed
wharfhale-4rmeigytatie ianmias ki acledriniet IO X2x), Grdivwahep ywitinssde.

-carboxyli id ethyl ester (0.070. 1 }in TH L)..Th
THE GRS TS TS 27 o (Ve S gl ko feduced
predsptel Serimifoationhbyafied) edenad dbrbrostogaier 2% rdiesiid niaivgihalene
MNATIYERED (R 60D BLOT REIR MG A S RIS APETROURARE 568100, Br

was quéenched by addition of a saturated aqueous solution of NaHCO

3

Pﬁmﬂ@dﬁﬁ@fﬁ%l KAE0OMHZ PR OTHE% 6 dBls Th/efty LD, 718 (4,

1EBEXI 2Ge BWILTS. St @ACn T he4c@ k) e g AsID, axengisHRre dried
%%804) d co[égle{&trated. 25 Purification by flash column

1003 %atograﬁb‘ﬂ?]i ‘1'methylene chloride/MeOH) gave 0.032 g (40%)
desired pro@c}',;hs ayyellow solid; MS ESI (+) m/z 374 (M+1) detected; 1H
NMR (400 Mifz, GD3@D) 6 6.91 (d,1H), 6.83 (d, 111), 6.63 (t, 111), 3.59
(s, 311), 3.49 (1 , , 311), 2.27 (s, 3H), 1.86 (s, 311) 0.99 (m,
1H) 0.48 (m, 2H) 0.18 ( . 19F (376 MHz, CD30D) -132.1 (s, 1F). 30
[00514] Example J49 130 WO B005/051301 PCT/US2004/039060 H

908941 - ONOH P NiN [00515] 0 [00516]

{0055 Fluoro M-phéthpipheri duminphehyaainondi hylidtigl-6-6x0-1,6-

afivgronuridine: Sreathexdic.acithigwioxyethoxy)-amide

[00506] N-[4-(4-Bromo-2-fluorophenylamine)-1,5-dimethyl-6-oxo-1,6-

dihydropyridine-3-carbonyl]-methanesulfonamide was prepared from 4-(4-bromo-2-
fluorophenylamino)-1,5-dimethyl-6-0x0-1,6-dihydropyridine-3-carboxylic ~ acid  as
follows. To a solution of 4-(4-bromo-2-fluorophenylamino)-1,5-dimethyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acid (0.041 mg, 0.115 mmol) in DMF (I mL) was added
1,1’-carbonyldiimidazole (0.03%¢ mg, 0.241 mmol). After stirting for two hours,
methanetoluenesulfonamide (0.023 mg, 0.242 mmol) was added, followed by DBU
(0.035 mL, 0.230 mmol). After stiring 16 hours at room temperature, the reaction
mixture was diluted with EtOAc and IN HCI solution. The organic layer was separated
and washed with brine. The aqueous layer was extracted with EtOAc (2x) and washed

with brine. The combined organic extracts were dried (MgSO,) and concentrated under
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[00517] 4-(2-Fluoro-4-methylphenylamino)-1,2,5-trimethyl-6-0x0-1,6 5
dihydropyridine-3-carboxylic acid (2-hydroxyethoxy)-amide was prepared
as described in Example 148 using the appropriate hydroxylamine,
wiohevese iy deprotection using standard literature method=cviBS2681069960
m/z 364 (M+l) detected; 1H NMR (400 MHz, CD30D) 8 6.91(d,1H), 6.83

rec&:b_ls%lg%? NN yﬁ')rﬁ%a%grﬁ 213 8chlith Zhrdinatolthffy FHHY2 ¥ROE in

(s, 3H) 1. 85 19F (376 MHz 1
memmf@@#wé‘ff&ﬁ R BB Té‘%gsaf@j% 8?%2’5}%% fa o 52
@r ki) 4reatiy e YR G 00 MIER; mMﬁ@%ﬁ&nuwﬁmm, 8.25 (s, 1H),

A8 R O s ko

[00557ﬁ|methﬁbiﬁm)1@l]}£6 dihydropyridine-3- carboxyllc acid ethyl ester: To a
solution of 4- H
(2-fluoro-4- minog
3-carboxylic” acid gth esfér

-1,2,5-trimethyl-6-o0xo-1,6-dihydropyridine-
50 g, 0.451 mmol) in DMF (5 mL) was
84 g, 0.474 mmol). After stirring for 30
, vas diluted with EtOAc, washed with water
Omprlne dried (Na2804) and concentrated under 20 reduced pressure

Id a ygl Hemiboilashsceiseinytiarogaatggraphy
loég@gﬁwlenegclgl\g&rlﬁg)ﬂy%éagn%gg (66%§ of a ellow residue. [005221

m@@s@“ﬁf’éﬁ%ﬁﬁ%ﬁ% A8 AU B R A A mino)-1.3-dimethyl- 6
[005 86y dro-Ikkepyrrlef3.4- tz_@gwhﬂenz Sodlonehid_yoacml thotmimkthyl-6-0x0-1.6-
2- bromomethyl-- 2-

hsERB B RS AR B ST B e S car
acmoawmyaenﬂezmtmg a8 r(@n@n)s iyl gigthosetbenm(WAOmL0d36 mmehaand
sogid $ 9&%48}%1\139 wRORRL381sF €T H4SARRA638060he
mmo ution in McOH).” After stirring for 2 26‘?38 ,ﬁ }E 1
reztemnpetmw@ W@ ?@%iéﬁdﬁ H%F@waga%%@& {EPREFREE S FREMImE
red@aHHAY WhilleeesRitaie 3 Iﬁlﬁgwdstmmal,moﬂe&mpsmmmmgtat room
(0.005 g, 46 % Sl iz 3 +1 tected; 4

texm@@seé% 1% 2{8?@ 1%—?) %% D(B%% Sez”éc‘ji% r%lkg‘%%‘g éqé)d%"'d
wigHvaled5 (Fh3ad)ecn8 Plssc3va}, d&:ﬂﬁ’l@i B1pH" QFV(BHGQM{,{;I@M(Q@OH and
ex&]é%Zec} \gll IFﬁtéO£0523i'§@(%%glﬁcl‘ﬂyer was dried (MgSQs) and concentrated.
Trituration of the resulting residue with diethyl ether and flash column chromatography
(3% MeOH in methylene chloride) gave 3.55 g (34%) desired product.

[00511] Step B:  Preparation  of 4-Chloro-1.2,5-trimethyl-6-0x0-1,6-

dihydropyridine-3-carboxylic acid ethyl ester: Phosphorous oxychloride (20.0 mL, 216
mmol) was added fo 4-hydroxy-1,2,5—tn'methy1—6—oxo~1,6-dihydropyridine—3-carboxylic
acid ethyl ester and heated to 80 °C. Afier two hours, the reaction mixture was
concentrated under reduced pressure. The resulting residue was poured onto ice and,
carefully neutralized with saturated NaHCOs, and diluted with BEtOAc. After stirring for
16 hours, the organic layer was separated and the aqueous layer was reexiracied with
FtOAc repeatedly. The pH of the aqueous layer was adjusted to pH 11 with saturated
K,CO; and extracted with BtOAc (2x). The combined organic exiracts were dried
(MgSO04) and concentrated under reduced pressure o give 3.42 g (89%) clean desired
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H~ONOHF NPh'N/I'IBr O
4-(4-Bromo-2-fluorophenylamino)-6-oxo-I-phenyl-1,6-dihydropyridazine-3-
10 carboxylic acid cyelopropyhnethoxy-amide [00524] Step A: Preparation
Wi Se1dephenyl-hydrazono)-pentanedioic acid dimethybestes2004/039060
3-0x0-2-(phenyl-hydrazono)-pentanedioic acid dimethyl ester was
ghared from 3-oxo-pentanedioic acid dimethyl ester (7.02 mL, 45.9

pr&{ . A
mmol) accordln{%t _rocedure Of Sc ob(eetrhelt g‘le. ﬂet rQ

[00598) 26, 1%

SRR ot tie de

6-&@@ 5(1&1 G Y kﬁﬂegj-é OOV ik IBE1S]
32roylic acid methyh Shigk iXE [§ Of(0.046 0.205 mmol), rac-2,2-
(Oéﬁgxc’%?i%réﬂ%erﬁ?ﬁ%rgixgﬁﬂé%em Betiste” ( & )

nedioic acid dimethyl ester (4.38 g,
bis{Giphenyigpsphing)didhibiupbiz (8- 193 #1008 smembletrd A@P@oqq%m%fe

(1.%1? ?%?653%m&guﬁ.%ﬁé'aﬂtféanﬁ?@trﬂadounapwadmﬂnmmaw@m-l,@
3.83" 20 g (99%) of the desired product. 005?@ SteEI(f; aa?lpe%raﬁ%gm 2
dﬂm@@%@%ﬁ&ﬂbﬂ@ﬂkﬂ-@é—wﬁ% &3 TRIBENIC acid methyl
scASIEViA MiRE@eid- Dy citnayef-thearipthrenyhd 1Bated to 80 °C. After 24 hours,
dihydropyridazine-3-carhoxylic acid . anghe
the, KERSHR rgﬁjémf&)%ﬁocﬁaqg ?éB m Esﬂw{g’g_{#g%tﬁe%%%éﬁ %gAdffJTe%;%E)E %ﬁ%s the
redgisiaiqneatipitairewes RS st wadiksoviRuBIQAau ciy [ﬁ”é@%?’@ﬁ‘ﬁ%‘md with

EFRY g&rs@ J@&ﬁ 18RS ANEN R WitBwalos: FherpieskiaenaEiliawd The
and dissolved in EtOAc, dried (MgS_O4g} and %%%fe égfﬁ]) unger rnec%H&gt%id

copeinsd rerggnjrelaysta g aosPet TEd BEIS oI, @‘ G B '

puRIRRARISY ahdr(dohramaendofiutspiabien\iminnyiBylmme- thib8deMBOH) gave
2005/051301 HE%T/U 2004/039060 phenyl-1

0'%4%@'97&%% RE2 -E%Irboxylic acid: To a mixture of 4-chloro-6-oxo-1-
[0RRIER)Y - 1,6 Stity D Frypintatiimed B e Hurytid-msthyirhenlaaiar)d potgmethyl-

L ey T e
cyopamyinaethsbbihvicirrne (L4 dh 120 FEARSHIS AAF I AR BoR A
acibpthd eter 4000 (ith! 1598 lil’dﬁfl 0 L?f% onr%i'n g %xf?gglg%%%é‘é%%? 0
and hetdemBigriasgatiiyysideveresdrdd (N§SOutiosohcbermey Higedded
drgggvlilge? d'ﬁ{ee %esa%{;leohanr‘}]d rgéj@gs? %M&' %odord &Iﬁ%@%ﬁl@ After stirring for 1
hour, the reaction was quenched by addition of a saturated aqueous solution of NaHCO;
and partitioned between EtOAc and brine. The aqueous layer was reextracted with
BtOAc. The combined organic extracts were dried (Na;SOs) and concentrated.
Purification by flash column chromatography (30:1 methylene chloride/MeOH) gave
0.032 g (40%) desired product as a yellow solid; MS ESI () m/z 374 (M+1) detected; "
NMR (400 MHz, CD;0D) & 6.91 (d,1H), 6.83 (4, 1H), 6.63 (¢, 1H), 3.59 (s, 3H), 3.47 (4,
2H), 2.41 (s, 3H), 2.27 (s, 3H), 1.86 (s, 3E0) 0.99 (m, 1H) 0.48 (m, 2H) 0.18 (m, 2H). B
(376 MHz, CD30D) -132.1 (s, 1F).

[00514] Example 149
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the desired product. 10 [00528] Step E. Preparation of
4-(4-Bromo-2-fluorophenylamino)-6-oxo-1-
phenyl-16-dihydropyridazine-3-carboxylic acid cyclopropylmethoxy-amide.
wb (fhos/s1301 PCT/US2004/039060
Bromo-2-fluorophenylamino)-6-oxo-I-phenyl-1,6-dihydropyridazine-3-carb
oxylic acid i_c@;cloprop dlmethoxy-amide was prepared from
4-(4-bromo*2-flutraphery wlno -6-0X0-
1-phenyl-1,6-dihydrapyddazne-2scarboxylic acid as described in Example
2. MS APCI 15 (-) m/Z , Br pattern) detected; 'H NMR (400
MHz, CD30D-CDC#%3)Y 7, 8M), 6.12 (s, 111), 3.78 (d, 2H), 1.18
[003151L1), 0.59 (g, 2H), 082 (q, 2H). Example 152 HHO,~ONOHF N
[UﬁﬁWfBl | Br 4Q 2-Fluoro-4 -methylphenylalmno)-l 2,5-trimethyl-6-0x0-1,6-
Y}(j{%ﬁ‘romo 2 -flugrophenyja 6-0 B%?en -1,6-dihydropyridazine-3-
%Wﬁéaf&@‘(’ﬁh%? %YS%ﬁ 9] Prepared from
oésﬁqpromo-ﬂfﬂwm[mhenﬁmmmﬁanm}ﬂ)ﬁeﬁam%ﬂ-&oxo -1,6-

d‘E’S r}%fﬂz ﬁsfﬂ"g%rgg?tggn%%%’%%te NMR (400 MHz, aé\é%g%%m
EB1ml BHysiB0 s appnyprissaydmxyianing @olired D dempietions using

sthA®Q Hldratll B ls O NS BN @Y 3P 105 T01)Rietb a0 NIBO0ED Mz,
2-(4-Bromo-2-fluoro he@;)lammo) 1-methyl-6-0x0-l,6- dlhé/dm{)yrldlne 3683(

CP@@RA@ 6 d40B30FE [ EDPFeafatish:oF 2 Flord8-0:

Cﬂwﬁlﬂj@r@r&fmww@, 3mif: °F (376 MHz, CD;0D) —127.8 (s, 1F).
Chloro 6-0x0-1,6 ydropyrldlne -3-carboxylic acid was prepared from

[Og &%Ioron%ﬁﬁ?&e (3.00 g, 15.6 mmol, Aldrich) according to the

procedure %;F(?ﬁ;?

[00519]
[00520] 4-(2-F1uoro—4—methylpheny1amino)-1,3-dimethy1-6,7-dihydro—1H—

pyrrolo[3,4-b]pyridine-2,5-dione

[00521] Step A: Preparation of 2-bromomethyl-4-(2-fluoro-4-methylphenylamino)-
1,5-dimethyl-6-ox0-1,6-dihydropyridine-3-carboxylic acid ethyl ester: To a solution of 4-
(2-fluoro-4-methylphenylamine)-1,2,5-trimethyl-6-oxo-1 ,6-dihydropyridine-3-carboxylic
acid ethyl ester (0.150 g, 0.451 mmol) in DMF (5 mL) was added N-bromosuccinimide
(0.084 g, 0.474 mmol). After stirring for 30 minutes, the reaction mixture was diloted
with EtOAc, washed with water and brine, dried (Na;SO.) and concentrated under
reduced pressure fo yield a yellow residue. Purification by flash column chromatography
(methylene chloride) gave 0.122 g (66%) of a yellow residue. ‘
[00522] Step B: Preparation of 4-(2-fluoro-4-methylphenylamino)-1.3-dimethyl-

6.7-dihydro-1H-pyrrolo[3.4-b]pyridine-2.5-dione: To a solution of 2-bromomethyl-4-(2-
fluoro-4-methylphenylamino)-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid
ethyl ester (0.016 g, 0.040 mmol) in MeOH (0.50 mL) was added ammonia (0.006 mL,

131



10

i5

20

25

in US3682932 (1972) to yield 1.31 g (48%) of the desired product. [00531]
Step B. Preparation of 2-chioro-1-methyl-6-oxo-1.6-dihydropyridine-3-
carboxylic acid methyl ester: To a solution of

wahiensi8eoxo-1,6-dihydropyridine-3- carboxylic acid (0.644TyySdk/oame )
in DMF (20 mL) was added lithium hydride (95%, io 0.078 g, 9.28 mmol)

0.048 e [eARI QpRbH HhaVHBSTRt Kee fafrdfeniin athsutstat di teldetfayire, the
iodide (0.508 mL, 1.16 e )Wast add d and.the reac

o EHIE S GHBY A A i TR ARG, e vas

ﬁmﬁqueﬁelaiedmmam IpOucti(@08 D el wae/e 7M$I@Séa(¢ﬁav/zrﬁ%(é4+l)

as dlited it rat 34 Byersienpaipiahy
daiian diedul zbraﬁc‘nki%@ 3 5‘? %?% '(%¥ 23] m,

e aqueous Iayer was racte with’ E Ac (IX). 15 Thé combine
3Ry ghBidagE)s 3T és B IR S D) A6 @oﬁﬁéntrﬁt@dw&& ralyiRien-127.1
(sPIRpsure | to yield a crude yellow solid. HPLC analysis showed two
roducts in a 4:1 ratio that were separated by flash column
108528 matogBEmIPtiethylene chloride/EtOAC, 15:1 to 10:1) to give 0.466 g
(62%) pure desired product as a“rvhltg crystalllne solid. The minor
product was also isolat S aQJa eI ystalllne solid and identified
as the 20 regioisomer 2- chloro- - otinic acid methyl ester.
[00532] Step C. Preparation of
2-(4-bromo-2- fluorophenvlarri?lho thyI- Zoxdirt
6-dihYdropyridine-3-carboxylic aci® methyl ester: To a solution of
4'hfmﬁnﬂmﬂi°@hdﬂfmﬁi@ 5% 61 ipAenylrnshdiyiddap{riduzinet3-7 8
C under N2 was ad ed Lthlur‘l_)i trimet s#%}ymlde gl 50 mL, 1.50

€ aACl
mmol, | M SO|UtIOI’] |n ﬂg(anes R)p se e“reaction mixture was

[0852ddd for ditephdur Brepegatinm athhoxd- Eﬂmhﬁnyl—hvdrazono)-nentanedmlc acid
mﬁefﬁﬁf% TGedinydrgpy! ridglﬁxﬁr'lcﬁymﬁfﬂ MYJ exiRr BrlBy, dsfP was

mmol) was then added dropwise as asolution in THE gf mL) and the

preparstidiomikmive-neatsticlg eid Simetiyl rstar FE 4 8&6??89 ATsQtfine to

thdvﬁﬁéﬁdﬁfwhﬂ@&mbﬁézlddltkoﬂl fdri6dyadChenp o893 @ Aj6sied tgiveBB1 g
. éi ur‘?ted H4 1 and then diluted with EtOAc. The organic 30 layer
(T37ak 32’]%5 STEENG washed W|th saturated NaCI dried (Na2804) and

[0es2f]entratSiepul deirppahation yirgphemy b G iidnepyridazine-
3-RIRIAOYLAPI &x&enﬁ ﬁﬂlﬂﬂ‘é‘%@%ﬁ&-ﬁ 0238 SR

e desired product as a white crystalline 13 092005/051
acrctingdyoesieo $488 e Iid owasy Iskichiomhsparagibhy gpl) was refluxed.
ARk 40h0R0 B leseph e dofitelivtakbr under reduced pressure to give 3.83

0X0-16-dihy Qn |d| -3-carboxylic acid: To a solution of 2-(4-bromo-2-
g(ﬁaérbﬁ%ﬁ H 1H‘ifethyl 6-0x0-1,6- d|hydropyr|d|ne -3- carboxyllc aC|d
[00826hy! est(—.ﬂt@l@ D€ adde-1 Johd : ¢

cafBRoHs TQ&J%%@@% %{e wag stirred.at 60 CJ%M&P@ 204 tﬁl?éﬁffltl 6-
rs. The reaction

dihydropyridazine-3-carboxylic acid methyl ester (3.83 g, 15.6 mmol) and phosphorous
oxychloride (50 mL) was heated to 85 °C. After 20 hours, the reaction mixture was

concentrated under reduced pressure. The resulting residue was quenched with water.
The precipitate was filtered and dissolved in EtOAc, dried (MgSO,) and concenirated

under reduced pressure to yield 3.44 g (84%) of desired product.
[00527] Step D:  Preparation of 4-(4-bromo-2-fluorophenylamino)-6-0xo-1-
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mixture was diluted with 1120, acidified with 2 M HC1 until the pH was
1-2, and then diluted with EtOAc. The organic layer was separated and
washed with saturated NaCl, dried (Na2S04), and concentrated under
wieesrdipsessure to yield 0.053 g (97%) desired 10 produBCasI$2qmales9060
orange solid. MS ESI (+) m/z 341, 343 (M+, Br pattern) detected; 1H

16 Mz%@efﬁ)a@o% 8 ewid H)T&ant(:ﬁxﬂ;ié-)oﬂ ﬁllﬂdrolﬁi);xo 1-
5 (d, 1H).. 7.35.(d, 111), 695 111% d,, #é ob in

P % G hiideonsrsis i) SAReRe ack r%ety anef scar%’be used In
,plaMOmemaQ3$ﬂnb}mh edmmmmsz@p@@mammnssa 78 mmol),

aﬂg &? i o-%ﬂ‘ Y hBe Iléd: n%l%ﬁr e reaction mixture was heated to reflux,

amlno) 1-methyl-6-oxo-1,6-dihydropyridine-3-ca

Afisotyhiertathe WWWWW%HE‘EG%SQP%W?{ uatsf was added and
thg'ﬂMWag é&%&@ﬂbﬁl@ﬁmﬂ 0)‘1‘316"@@&85{1@1 Yo :%Qarated acidified with
dropyridine-3-carboxylic aC|d O 064. m%ﬂ{) E 0. 019
LA S e T R
(bfkgS@)Uhﬁﬂﬁéﬁtﬁtd@@ﬁdet&&ﬂueedtm@mmdenNﬂlmrated to give 0.153 g (43%) of

ﬁ;o%/gethyl hydroxylamine (0.017 g, 0.19 mmol) was added
Fo‘?le wed 3N (0.022 mL, 0. 016 g, O 16 mmol) After the reactlon

[0a5z8lre Wa§’@|rr8d foI@aale Branratiinerophsnyiami ,
el CARE W'méiﬁﬁwﬁi@dd}!ﬁ4®cﬁﬁiw&n}n§m ﬁ chm@;

solution and saturated NaCl. The org n|c er was dried (Na2S04) and

BB RN G rsEAeRd: P Hqer-Gabm e aod
Cﬁmﬂﬁlﬂm@mﬁhﬁmﬂmwwﬁqﬁmﬂdﬁmeﬁ@bmnwmmme@m@mﬁ)‘o_

i S Sl el RO o st MRt

(-X 400 MHAD m@m@m)me@cm) ' 3R, (400, M@ ROPCROR)@,7-50
(ni“éi{) %%% ﬁi)} )3 98](11 @H}”ﬂ 190108, A3 &22116303}1@02@% (m, 1H),

Example 55 H HOB/~,0Y O F H
xamp e 152

HO\/«\O,N O y E
v N@
|
Ph’N Br

4-(4-Bromo-2-fluorophenylamino)-6-oxo-1-phenyl-1,6-dihydropyridazine-3-

carboxylic acid (2-hydroxyethoxy)-amide
[00529] Prepared from 4-(4-bromo-2-fluorophenylamino)-6-0xo-1-phenyl-1,6-
dihydropyridazine-3-carboxylic acid as described in Example 3. MS APCI () m/z 461,
463 (M-, Br pattern) detected; 'H NMR (400 MHz, CD;0D) & 7.51 (m, 8H), 6.09 (s, 1H),
4.04 (t, 2H), 3.77 (t, 2H).

Example 153
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N50
2-(2-Fluoro-4-methylphenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid (2-hydroxyethoxy)-amide [00536] Step A. Preparation of
wb Gdddersurt-methviuhenvliamino)-1-methyl-6- oxo-1 PCT/US2004/039060
6-dihydronvridine-3-carboxylic acid (2-vinvlox)ethoxy -amide: To a
2—%93‘191@(9]‘2 hgorophenylannnn)-l methyl-6-oxe-1,6-dihydropyridine-3-carboxylic
fluoro-4-methylphenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-c
arboxylic acid methyl ester (0.050 gj‘ctflﬂ mmol) in THE (1 5 mL) under

[0d530Yas adfméb%(wamwwmmm il Orbg hoRyli
Th I lithi b i |
s o AR o T e A Ny %prameg&ég Bom

exanes) was “added dropwisé
mthmmmumd/\(édl()varﬂﬁe@mr@oM@@hbm{%SA%@%@ﬁ?%ui%dﬁPﬁbed

15050 A eNAR A RIEE Y fisaltion of NaHCOS

partitioned etween EtOAc and saturated NaCI The la _r Were ine

[‘JQ&)Hrated Mepife  Juseasation, of 2sehiora-lomethyl6-0x0-3 O~0ul
HRCSL I Gt %bractsweaesdrtﬁdn (Mazamﬂwnﬁmarﬁmmtepwdmrs-

reduced pr sure. P catro h lu chro o
c h‘?é'?ﬂ&ﬂé‘ﬁei 8’%57 hlgﬁb )ﬁ%ﬂﬁﬁj @% 489 ;{) pure fé’s.réiﬁ (95&
0.§T80LCo .28 almnﬂ)vwndefﬁaamytmhml{@@saﬁsssépﬂ breﬁ%rmresﬁe@fuuder Nz
Mgﬂﬁ 5818 forReiphe Rk amine)chibie bk frol ded BN Quaction mixture

rridine- carboxy iC acid hvdroxyethoxv) -amide: To a solution of 2-

wap igesh far e adfisiosn fof. It S ORISR PO BYFRINTE- 3 M
HEKyiEPGE pﬁwmyerﬁ@mcamm&x@%u ditiramb Ei0 Athadalafbrated
mL) was added aqueous 2 25 M HCI ( 3632 mLB 0 664&%@8%@? )
NaGLendn e fﬁ&%f%‘ﬁﬁr BATERGU g A YoM R Er i 29 6
THbeceadstion piizdnie lapssadicsteldieditNeNNa@id gonththlrd F@d@tr@qiuced
rgs]é)l(ltrlér wagdiluted, lyég]agt%ﬁf ma%galgﬁkesﬂé%ﬁ'&dé ?6dﬂéi§m a 4:1 ratio
p epara?@d wit

and was saturated NaCl, dried (Na2S04), and

thaionemrieatededrveflsaterlaap PRI BP9 1igpEtOAS, 15:1 to
1&1‘5?&%@%@&@%9@@% igld Q044 pr6kaB4 @wréezsyaﬁilnmduﬁi aHe minor
pale yellow foamy SO|Id MS ESI (+ [z 33 :’ggﬁi@tect d tﬁ%\/‘i{ the
Prpdoet Nivas, %ﬁﬁclf@,%dlé}%"(spai ‘% @y i 8y
reémxﬁﬁhﬁrzméto%&&ﬁy(mc&tﬁh,cwdiiﬁh?ﬂ.&}p‘ﬂ 93 (br s, 111) 3.75 (br
1), 3.2 11) S oo
[opjg@] R, egé%%é Dot % t?ioSlbi35'gzr%x[or%isg{%;é{gﬂ%ggac%%ﬂggifrlﬂ%@aﬁm o
prbppnd 5 acid srastbils ealginal ke rofduben st%"b%?’%‘é‘z'
ﬂﬁ&%#}ﬁ%leﬂﬁée(@% e?tﬁir}ﬁxﬁaﬁ berapcpnplished-by mmquyt%tuﬂaed

odS. Example 155 is one such example in WhICh a fma& eIE)rote tion
h@@ﬁr@)ls(tnmethylsﬂyl)amﬂe (1.50 mL, 1.50 mmol, f10 exanes)

dropwise. The reaction mixture was stirred for one hour at -78 °C. 2-Chloro-1-methyl-

6-0x0-1,6-dihydropyridine-3-carboxylic acid methyl ester (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 NH4Cl and then diluted with EtOAc. The organic
layer was separated and washed with saturated NaCl, dried (N2;S0;), and concentrated
under reduced pressure,  Purification by flash column chromatography (methylene
chloride/BtOAc, 15:1) gave 0.232 g (65%) pure desired product as a white crystalline
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required. 10 Example 156 H HOB/,,OrNOFH NBr O
2-(4-Bromo-2-iuorophenylamino)-1-methyl-6-oxo-I,6-dihydropyridine-3-car
boxylic acid (2-hydroxyethoxy)-amide [00539] Step A. Preparation of

wid b8 2-fluorophenylamino)-1-methyl-6- 15 PCT/US2004/039060
0x0-16-dih}droro3ridine-3-carboxylic acid (2-vinvloxyethoxy)-amide:
ﬁ (4 Bromo-2- fluorophenylamino)-

methyl-6-oxo-1,6- dlhydropyrldlne -3- carboxyllc aC|d 0.020q, O.
{00533 WaS%HpIéd R Ras A -broma-2-fuorophenylaine)-

oA %V Jshydrox iRado yieft0. lesgl(ﬁe%) pﬂrek(éé)renionz-
ok R S LSRR i ot et
in OABDYHDP T INeaS ahid X MANRCH ((BQW@IEDQ 892tmongl)-aFhgaeaction mixture

2-(4-Br
4 hy d then at room temperature for 16 hours. The reaction
W?f’ugorop??gtn% mlnocg) I- rﬁg{ HTG -0X0-1,6- dé}idrl')%pyrldme -3-carbox I|c aC|d

miggriyexdibtiedxyita eel@}ﬁﬁdgwéfbé Hehwik hepietha
difeserRedRrNIoUBK i RRIIB & wxampietif ade vislstd Vith @t(ﬂ@t%) NaCl,

pure desired product as a dark yellow 2 SO|Id SE
o b CRIEEH LRI D N‘&ﬁ%%“%é%%@oﬂﬁ%ﬂed
prdhdt (& 4 pYlelofingd sdkY), MB2EE, (3'91)?}/2 2@(643 1gy1-6. o gatteny }deeptedy, H

14 3,754 11 !
NUR ARG B e T T @ B TR R RS B,
7.25 (@;RAEYr6.95- ipIdPh 6rid 4dniiD)-1- 1% &h3B-oxo-1,6-dihydropyridino-3-car

[OH%%“C aCiﬂJﬁ%@%&b@ﬁQigﬁmp}es, a variety of anilines can be used in place of 4-
bromo-2-fluorophenylamine in Step C of Example 153.

Example 154

2-(4-Bromo-2-ﬂuorophenylamino)-l-methyl-ﬁ-oxo-l,6-dihydropyridine-s-carboxylic
acid cyclopropylmethoxy-amide
[00535] A mixture of 2-(4-bromo-2-fluorophenylamino)-1-methyl-6-0x0-1,6-
dihydropyridine-3-carboxylic acid (0.022 g, 0.064 mumol), EDCI (0.019 g, 0.097 mmol),
and HOBt (0.019 g, 0.097 mmol) in DMA. (1 ml) was stirred for 30 minutes at room
temperature under N;.  O-Cyclopropylmethyl-hydroxylamine (0.017 g, 0.19 mmol) was
added followed by Et:N (0.022 mL, 0.016 g, 0.16 mmol). After the reaction mixfure was
stirred for 16 hours at room temperature, it was diluted with EtOAc and washed with
saturated NH,C1 solution, saturated NaHCO; solution and saturated NaCl. The organic
layer was dried (Na;SO4) and concentrated under reduced pressure. Purification by flash
column chromatography (methylene chloride/methanol, 20:1) gave 0.015 g (57%) pure
desired product as a yellow solid. MS APCI (-) m/z 410, 411 (M-, Br pattern) detected;
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5 [00541]
2-(2-Fluoro-4-iodophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-
carboxylic acid methyl ester was coupled as described previously in
woams 35 using O-methyl-hydroxylamine. MS ESI (+) RUZ/EI80@0390§0
detected. Example 158 HHO, ,~ OONONF N\11Br 10
ﬁ-ﬁxfwﬁil H@i@dﬁcrﬂ%Otdm'S@J&é] mcz}(%dqﬁ%lgﬁ;il@@, ish; disgdrepyHyineSearH),
ic_aci ydro oxy)-amide
DTS S ALLa Cab B2 (B TR R B 1 (o
2{4ybromo -2-fluorophenylamino)-1-ethyl-6-oxo-I,6-dihydropyridine-3-carbox
ylic acid methyl ester following ? @celggBres described in Steps B-C of
Example 153 using ethyl 15 iodide NSEP B of Example 153.
2-(4-Bromo-2- fluorophem,;tb@}m\o j{f'et §l-6-0x0-1,6-
dihydropyridine-3-carboxylic acid"methyl asterjwas then coupled as
described in Example 155 to yield o oduct as a tan solid. MS
APCI (+) m/z 414, 416 (M+, Br pattern . 111 NMR (400 MHz,
CD30D) S 7.59 (d, 111), 7.38 (d, 111), 7.24 (d, 111), 6.77 (t, 111), 6.33
(d, 1H), 4.16 (g, 211), 3.73 (m, 211), 3.59 (m, 2W, 1.21 (t, 311). 20
ExatrigidFegoidancthoiphpuyiaminoNl rpethyh Bexoh G dipydroppadine-3601

PCT/U82004/0390§£}|,0XY]1C acid (2-h drox%rethoxy)-am]de I
{SR¥nS-6-

9@4 Bromo-2- quorophenyIamlno) -5- fuoo mgthyl 6-0 gnl 6- djhg/
o_wﬂmmﬁ b.dnﬁ_ EﬁqcﬁﬁlexﬁmmL d¢as Tonverbaibn of

3 carboxy) fiR dbid BreRatia
2 s NSO e o b Sy opyiidng dreathoxsti
aﬁd ﬁwﬁmhudsmxy«bté&cgmmwmamﬂamr@ &m@de@eu s Wesedied $r(2-
Q%Pé f}%ﬁﬁ?&l m@ (0.044 g, 0.43 mmol). The solution was cooled to 0 °C
2 -Bromo-2-tluo

enylamlno) B fluoro-lI-methyl-6-0xo-1,6-dihydropyrid
e S TECHIF D e o AL 8 RO Iilom oefpaies) was

adaearaRipwiad tapdekhdtion dasited wioaienas @ Yelo\eag)idatds EStdrHtirring

oq‘st% 41%11%!1%6250 I\g-'-rechrtl Ial‘tglel]]:x %e%?gst eqq{el%(l:_l"xed by the addition of NaHCO3 and

partitioned between EtOAc and saturated NaCl. The layers were separated and the
aqueous layer was reextracted with EtOAc. The combined organic extracts were dried
(Na;S04) and concentrated under reduced pressure. Purification by flash column
chromatography (methylene chloride/methanol, 20:1) gave 0.048 g (77%) pure desired
product as an off-white foamy solid.

[00537} Step B. Preparation of 2-(2-fluoro-4-methylphenylamino)-1-methyl-6-

ox0-1,6-dihyvdropyridine-3-carboxylic acid (2-hydroxyethoxy)-amide: To a solution of 2-

(2-fluoro-4-methylphenylamino)- 1 -methyl-6-oxo-1,6-dibydropyridine-3-carboxylic  acid
(2-vinyloxyethoxy)-amide (0.048 g, 0.13 mmol) in ethanol (5 mL) was added aqueous 2
M HCI (0.332 mL, 0.664 mmol). The reaction mixture was stirred for 16 hours at room
temperature. The pH of the reaction mixture was adjusted with 1 M NaOH until 7. The
reaction mixture was diluted with EtOAc and ;0. The organic layer was separated and
washed with saturated NaCl, dried (Na;SOy), and concentrated under reduced pressure to

136



10

15

20

25

NMR (400 MHz, CDC13) 8 7.32 (dd, 1H), 7.29-7.19 (m, 2H), 6.61 (t, 111),
4.06 (m, 2H), 10 3.76 (m, 211), 3.33 (s, 3H), 3.32 (s, 3H). Example 160
HOOHF NBrBr O

wor Biss1381(4-bromo-2-fluorophenylamino)-1-methyl-6-oxed; Baifopelspysi
dine-3- carboxylic acid 15 [005441 Step A. Preparation of

yierd iomR (kg m&&@mﬂhawlm&%%m@hﬁy@am MS ESI (+) m/z
6 d|hvdroflyr|d|ne -3-carbox3lic acid methyl ester:; oléj §R A? 4
535 GMO1D AR 0 Vi k. LB ey THBp e SRarbg
1Hy; 8916682 163) mﬁs(?wgg,lﬂgmm%» %owmmms 8d#Bg3.75 g»r
e , 1.48 mmol). The reaction mixture was stirre
5 5?50%% Eﬁ%&ﬁ’gﬁ (PO% minutes 20 and then quenched with saturated
[08538Im bisulfiteofithe hydwtiyhminas meed st fecet it eranDleirin be coupled
asPRINARad PE S%ﬁl%'fb HGAS/ ﬂm}ﬁ@ﬁ%r adsAl RipdMaG! ﬁ-'ﬁQled@)\f@fe%tmn

were separated and the aqueous layer was reextracted with EtOAC (Ix).

stephman B TRERITSam ke TS Heliend an Prascemmlished by e dterature

mevRdas. reeusagInress ke ol hisatiaaniple fiashviioh mrishlr deatagnaphytep is
(methylene chloride/EtOAc, 15:1) gave 0.424 g (85%) pure 25 desired

TefPEatct as a lavender foamy solid. [005451 Step B. Preparation of
5-bromo-2-(4-bromo-2-fluorophErgtapieisp 1-
methyl-6-oxo-|,6-dihydrc‘grpyridine-:sfcarboxylic acid: To a suspension of
5-bromo-2-(4- O\/\c)’N 0 E
bromo-2-fluorophenylamino)-l-methyl-6-ak0- 1,6-dihydropyridine-3-carboxy
lic acid methyl ester (0.030 g, 0.069 mmol ethanol (1 mL) was added
1 M NaOH (0.346 139 WO 2005/ £2004/039060 mL,
0.346 mmol). The reaction mixture was heated to 60 C for 12 hours. The

2-§g§l£&ﬂo"z" ﬁ&gi&&%w%m %mhfdomligaﬁoasiﬂ&feawmﬂo&&m

until 1 recipitated out of solution ich ' were collected
washed with HZO and cﬁ%(&rﬁd@?’%&@?ﬁi’l@wﬁ 0.021 g (72%) pure

085591ed progpt as a p?é@dmuﬁwosohoml%ﬁ@t(ﬂﬁ&dﬁuaﬁwmmhm6~

[ pattern) detected; 1H NMR OO MHz DIVISO d6) 613.3 (b s }?
%@éﬁg’@@(@o 1 g - % £Omo-2-

ﬂ@rt)pl&z&&lﬁﬁiﬁo@ﬂl:ﬂdthyl -6- oxo-l 6—d1hydropyr1dme— —carboxyhc ac1d (0.020 g,

0.059 mmol) was coupled as described previously in Example 154 using O-(2-vinyloxy-

ethyl)-hydroxylamine to yield 0.015 g (60%) pure desired product as a yellow solid.

{00540] Step B. Preparation of 2-(4-Bromo-2-fluorophenylamino)-1-methyl-6-
oxo-1,6-dihydropyridine-3-carboxylic _acid (2-hydroxyethoxy)-amide: 2-(4-Bromo-2-

fluorophenylamino)-1-methyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid (2-

vinyloxyethoxy)-amide (0.015 g, 0.035mmol) was deprotected as described previously in
Step B of Example 155 to yield 0.010 g (70%) pure desired product as a dark yellow
solid. MS ESI (+) m/z 400, 402 (M+, Br pattern) detected; "H NMR (400 Mz, CDCl3) 3
10.3 (s, 1H), 9.11 (s, 1ED), 7.47 (d, 1H), 7.32 (d, 1H), 7.23 (d, 1H), 6.70 (¢, 1H), 6.22 (4,
1H), 4.04 (br s, 2H), 3.75 (br s, 2H) 3.24 (s, 3H).
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HO,,-,, ONOF HNBrN"Br O
5-Bromo-2-(4-bromo-2-fluorophenylamino)-i-methyl-6-oxo-I,6-dihydropyrid
ine-3- 10 carboxylic acid (2-hydroxyethoxy)-amide [005461

wor Biersaad1(4-bromo-2-fluorophenylamino)-1-methyl-6-0x@®Q18552004/039060

{0

dihydropyridine-3-carboxylic acid (0.018 g, 0.043 mmol) was converted to
the desired product following thepegaiedsres described in Example 156 to
yield 0.009 g (45%) pure desirgd product as a dark yellow solid. MS ESI
(+) m/z 480, 482 (M+, Brp detected; 1H NMR (400 MHz,
CDC13)58.00 (s, 111), 7.32 (m, 111}k 7.24 (d, 1H), 6.69 (t, 111), 3.99
(m, 211), 3.73 (m, 211), 3.32 (S|3 . E162 HOOHF NNHBr 0
2-(4-Bromo-2-fluorophenylamin®):6Mx0-%6-tiyydropyridine-3-carboxylic
acid 20 [005471 Step A. Preparatjon of

2-(4-bromo-2-fluorophenvlamino)-6-chloro- njcotinic acid: Ta a soluti .
T s e T
C under N2 was added lithivaridméiweatiandidg)amide (83.3 mL, 83.3

L 1M ESQHSQ:.%?%}?-H%@{@:%MM&% .%a@gx%muﬁﬁajﬂ?&&ﬁﬁ@&%—}

mixture was stirred for one houf at -78 T. 2,6-Dichloro-nicatinic acid (5.0Q

=z

cagh @ iiererisometind oxehwRssouRlEtie SRAgEbsd BreUfbhEIAERE 3 M UF e
oG iPEHRAGHARMEIUIESYET pliowepd1 Sqwankibiesrd/8 C to room

temperature and stir for 16 hours. The reagtion mixture was 140 WO
2005/051301 PCT/US2004/03 %ﬂ“&lfgg ed by the addition of H20 and
the pH was adjusted to QOZ\VﬂIQ 6/l Hg1 and then diluted with EtOAc.
The organic layer was separatea/an waghed with H20, saturated NaCl,
dried (Na2S04), and concentrate d pressure. The crude
product was triturated several timés with e cetate and the resulting
solid was collected, washed 5 with djchloyométhaRe and dried under
vacuum to yield 7.50 g (83%) pure desired product
2-(4-Bromo-2—ﬂu0rophenylamino)-l-ethyl-G—oxo-l,6-dihydropyridine-3—carboxylic

acid (2-hydroxyethoxy)-amide

[00542] 2-Chloro-6-0xo-1,6-dihydropyridine-3-carboxylic acid was converted to 2-

(4—bromo-Z—ﬂuorophenylamino)—1—ethy1-6-oxo-1,6—djhydropyridine-3-carb0xy1ic acid
methyl ester following the procedures described in Steps B-C of Example 153 using ethyl
iodide in Step B of Example 153. 2-(4-Bromo-2-fluorophenylamino)-1-ethyl-6-oxo-1,6-
dihydropyridine-3-carboxylic acid methyl ester was then coupled as described in Example

155 to vield the desired product as a tan solid. MS APCI (+) m/z 414, 416 (M+, Br

pattern) detected; 'H NMR (400 MHz, CD;0D) § 7.59 (d, 1H), 7.38 (d, 1H), 7.24 (4, 1H),
6.77 (¢, 1ED), 6.33 (d, 15D, 4.16 (g, 2H), 3.73 (m, 2H), 3.59 (m, 2H), 1.21 (, 3H).

Example 159

HO\/\O ,H O .
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as a dark pink solid. [00548] Step B. Preparation of
2-(4-bromo-2-fluorophenylamino)-6-chloro- nicotinic acid methyl ester: To
a suspension of 2-(4-bromo-2-fluorophenylamino)-6- chloro-nicotinic acid
wo-dgnslshbd min 1) in methanol/benzene (1:1, IOOmML) unBer/his2da/633050
added (trimethylsilyl)diazomethane (2.0 M solution in hexanes) dropwise

SRl RURBING GG h NGRS AR io R aRASH oIS ORIV IaIRUS -

of solution. The reaction was allowed to stir for 1 hour. Excess

(trimethylsilyl)diazofEReXRECAEd (&Jyrﬁ]é'ﬂ&f’ﬂl?’fme%%ﬁwse addition of
(@84l acetig aqmcﬂmmmmﬁatwmdszwanenéasmzesmmsmdcmmrted

met The filtgate w. neentra u

Qadd:?%‘P\i’so dg éﬁau aomd?yf |ont gg%dﬁ 4 I!%eipﬁdag{r%ga a3
cwnmmmhaudonemesmdgllwmegdbmmm&@maedna&%ewﬂ@xample
1359'%@?%1%&%33@@1@ ﬁﬁﬁ%ﬁ@ﬁ P-lﬁlﬁiﬂslﬁiéﬂ:?ﬁﬂﬁdwh ity g54ne-3-

aration of 2-(4-bromo-2 quorophen aming)-6-metho

cgﬁme & Iﬁ@p{ypgge\pfaq-glanrﬁ fd gy described m Example {]55 to yield the
dasiidpesna-Pat arpbesylianiie ESI¢on: A3 M2otNe, Bigamet)datsted; 'H

2.00, 9. 5.56 mmo sodj thoxide (0.791. 4, )
R ST BB YOS TG Sy ot o ey b A0 e 20
3veua, Rilies B2 (sABH]tiarsal (sosilkn methoxide (0.791 g, 13.9 mmol) was
added and the reaction mixture gi‘? d to stir another 3 days at

60-65 C. The reaction mixture was S to room temperature and

glacial acetic acid was added HPoptiise until the pH 25 was 7. The

resulting suspension was filtere Mashed with H20 to yield a pink

solid that was collected and drigd u de um to yield 1.74 g (88%)

pure desired product. [0055 > Preparation of
2-(4-bromo-2-fluorophenylamino)e6-oxo- 1 6 d|hydronyr|d|ne -3-carboxylic

5i6mole- 1X9)106-dihydropyridine-3-

?ngegﬁ%lfy r*%:otmlc ?i-CIdﬁ #ﬁ%ﬁ%&ﬁ%& %i?gﬂ%sjzﬁﬁ]”lmol) ina sjéalelg,ﬂask
was added 30 glacial acetic acitFrPe¥ioaeY HBr (10 mL, 48 wt% in

[adg@a; The reagiion. mirkgsiaiacn SilfredhR0293-6rdaio2nfust i therino)-1-
cooled to roo tmeratu e he eac lon vas d(l;lted dgngt%c@_

.....

bmmﬂﬁ@@ﬁwlaﬁmmmammmué(mwém -3oatanylited  acid
ﬂ%ﬁ@&&u 240Bressulg. ,ﬁ% S HIBIHO G uaied NN Rnimide

orome ane/ jethanol and the resulting solid was collected and dried

QR vE TRa o ThadeacHss Bguoh ) Et FETEdsH SOPRH STPREAR JPR 4a minutes
aE@HQeﬂQQ%@%@&Bf%@@MINIﬁtG The reaction mixture was diluted with

2- (4 -bromo-2- fluor envla
P RS S SRS, HOAGTT b SBATEed el Jvers wre
sébaﬁmdfmﬂyiwmmmbﬁsdmﬂv&ﬂrb@drmgmwmbﬁ%didxw iCtmoidmbeterd/brganic
la%%}'grvggfg Sa%gd (Na;S0;) and concentrated under reduced pressure. Purification by

flash column chromatography (methylene chloride/EtOAc, 15:1) gave 0.424 g (85%) pure
desired product as a lavender foamy solid.

[00545}] Step B. Preparation of 5-bromo-2-(4-bromo-2-fluorophenylamino)-1-

methyl-6-0x0-1.6-dihydropyridine-3-carboxylic acid: To a suspension of 5-bromo-2-(4-

bromo-2-flucrophenylamino)- 1 -methyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid
methyl ester (0.030 g, 0.069 mmol) in methanol (1 mL) was added 1 M NaOH (0.346
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0.147 mmol) in methanol (1.5 ruL) was added 1 M NaOH (1.47 mL, 1.47
mmol). The reaction mixture was stirred at 75-80 C for 2 days. The
reaction mixture was diluted with H20 and the pH was adjusted with 1 M
wdGbesdsiia?. The reaction mixture was 10 diluted with EtCpa/siszberastisel
with saturated NacCl, dried (Na2S0O4), and concentrated under reduced

mP/qS34EEnhbB. CM%MH%WéWﬁ@MWBOIW 12 hours. The reaction

ther/dichl th d th It |d
o AR O 029 G BT I R Rl BT LR ot

preciiftad® &Sb@?@omtﬁaﬂzwh&mw(a&mcrﬂemdtma}mwthcﬁza Ntish(i#@Omder
Hz. DMS ,

S RSFERPSA e Rl i i S

mmu 423 \MOHHBE paligrn) dmspﬂeg,r I@NMR(400MHZ DMSO de) § 13.3 (br s, 1H),

9, 33(§ Eiﬁ%ﬂé’z% Mfgﬂb%yd&mmokﬁ ﬁbﬁlg‘ﬂtfyér@ﬂyf@m@(ﬁﬂﬁrboxyllc

acid’ cyclopropyhnéthoxy-amide 20
2-(4-Bromo-2- fluorophenylamln@)‘-ﬂl’é%lf% -dihydropyridine-3 carboxylic
acid (0.025 g, 0.076 mmHg;) was cq{pveged to the desired product following
the procedure described |?r’lfx\a?np e'154,to yeld 0.023 g (76%) pure
desired product as a pale yellow sotd, N 51 (+) m/z 396, 398 (M+, Br
pattern) detected; 'H NMR (400 migz, DM ) 8 11.6 (s, ill), 11.3 (s,
: 56 (d, 25 11-1), 7.32 (d,

1H), 6.13 (d, 111) 3.70 (d, 2H)1.1O (m, 111), 0.54 (m, 2H), 0.27 (m, 211).
sEARHE T8 AARY DAY Ry Tl EBODE/ GRS ity il 1@l 3-

iN O

4-(2-Fluoro-4- meth%ﬂb%%;ﬂ‘éﬁ?go()z f %ddo r’f?’gfﬁyfi¥)§ lalﬁiydro 1H,6H-pyrido
[0[586]d] pyridaBined;5-@ibnen] 60586 dphensbiutinn-bfmethyl-6- oxo-1,6-

iRASHRMELLY SAnG MO R TSI RN DA TR Ivas converted to the desired
product following the procedures described in Example 156 to yield 0.009 g (45%) pure
desired product as a dark yellow solid. MS ESI (+) m/z 480, 482 (M+, Br pattemn)

detected; "H NMR (400 MHz, CDCl;) & 8.00 (s, 1H), 7.32 (m, 1H), 7.24 (4, 1H), 6.69 (t,

1H), 3.99 (m, 2H), 3.73 (m, 2H), 3.32 (s, 3H).
Example 162

HO 0]
~ N
S9e!
Br
O

2-(4-Bromo-2-fluorophenylamino)-6-0xo-1,6-dihydropyridine-3-carboxylic acid
[00547] Step A.  Preparation of 2-(4-bromo-2-fluorophenylamino)-6-chloro-
nicotinic acid: To a solution of 4-bromo-2-fluorophenylamine (10.4 g, 54.7 mmol) in
THF (25 mL) at -78 °C under N, was added lithium bis(trimethylsilyl)amide (83.3 mL,
83.3 mmol, 1 M solution in hexanes) dropwise over 15 minutes. The reaction mixiure
was stirred for one hour at -78 °C.  2,6-Dichloro-nicotinic acid (5.00 g, 26.0 mmol) was
then added dropwise as a solution in THF (15 mL) and the reaction mixture was allowed

to warm from -78 °C to room temperature and stir for 16 hours. The reaction mixture was
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30

5 dimethyl-6-o0x0-1,6-dihydropyridine-3-carboxylic acid ethyl ester (1
equivalent) in MeOH is added hydrazine (1.10 equivalents). After stirring
for 2 hours at room temperature, the reaction mixture is heated to 40 C
wior®4ieriss1 The reaction mixture is diluted with EtOAC anelcmarshed/¢3iiiso
water. The organic layer is dried over MgSO4, filtered, and concentrated
wlBEE O GRS a1t s g Dbl T e
. . : turated
dﬂgsggmi}g B3y Ny orgenic SREIYES separa%:ed 00 Washe 20); saturate
N1 2F 0000 At bemytaniint S, Bdrieadtingtsirs, 6Fhp reis Pradufhytes
dazine- 15 2.5-dione. [0082 1GR And IgPALalRR-olid was collected, washed
m@%ﬁ%ﬁ‘éﬁ%’h?bﬂr%ﬂ,‘%‘ r%%e ﬁ)lz/lg%-oxo-lﬁ- dih d%é%pvriq)ine-?;-carbo?lic duct
witioiichibiresttencrad disd vodenr acartbie Yickl diffe){§p %) pure desired produc
as %ﬁiﬁﬁ-ﬂ'ggﬁ@pyridine-3-carboxy|ic acid ethyl ester (1.00 equivalent) jn

P is added NBS (1. 0 equivalents gt.room EeH]LB?léﬁe
(0954806 hourSteR rdbm 2BPRHO: e tHe T ZEHOTT TIIXTUTE

nidetfARC R0 waBedswith Watrsabﬁ@ybmfdﬁéhlmhmgl@@@?)-ﬁ-
filtered, and canc ted jncv tQ g terighthat)ismder N
RS B o DL, SRy e (0 Doy wader N
wedesided ﬁrﬁdﬁhykiiﬁhﬁmﬂ!aﬂm%ml@éumrp%ﬁgqﬁ%ﬁ dopwise until the
bugﬁ?hl ?ﬁ&&@@eﬁgl'&&ﬁﬂﬁ' casidnetirisianyiaiinteyldut of solution. The
d’ﬁ% rogyridine-3-carboxylic acid ethyl| ester; T.o i 5%1 of ane was
re@ﬁﬂ@rﬁ@ﬂ%ﬂ%’ﬁﬁlﬂs-ﬁ%&ﬁﬂ-&%{o-l,éﬁ?ﬁd@%%nse-%-c%’&? ic acid
qu@ﬁhﬂ&@ﬂ?ﬂ%%@@@@ﬁ&&ﬁ&fﬁﬂhﬁ%émoThstpﬁ@ipﬁ&ed solids were
equivalent), trimethylsilylacetylene. (1. ' [
R A R L el B G o

2dBd(RARhBIRE pR¢hit@cequivdieiusionthet werriflome sebrmskefwifhaofpanol.
Tﬂé*E'ég fs%gﬁ% houisadbis.c0Rles iRadPospiampesRldre sang (Idutperwiihe adtited

acetate. The organic layer is washed with 5 saturated NH4C1 solution and
pr@#nvé?ﬁﬁééfmg%@ﬂ)dand concentrated under reduced pressure. The
m@@éj]‘ed proglgéﬁt is. obaingehidnflaghxcolwtvinel dmatndieyyiamdie )-6-methoxy-

_necessary. [00556] St : Preparation of 2-acetyl-4- : I 1hino)-6-chloro-
m&;@g—'d' ﬁ%’ﬁ‘v%% iro?té%?ﬁroglfy ic gg}ﬁ %}% estg(r):)A
nidbiitirand 4nettighesteb (@iffeth\i-H mmol) and sodium methoxide (0.791 g, 13.9
mmol) was added MeOH (50 mL) to give a slurry that was stirred at 60-65 °C for 16
hours under Np. Additional sodium methoxide (0.791 g, 13.9 mmol) was added and the

reaction mixture was allowed to stir another 3 days at 60-65 °C. The reaction mixture

was cooled to room temperature and glacial acetic acid was added dropwise until the pH
was 7. The resulting suspension was filtered and washed with HO to yield a pink solid
that was collected and dried under vacuum to yield 1.74 g (88%) pure desired product.

[00550] Step D. Preparation of 2-( 4-bromo-2-fluorophenylamino)-6-0x0-1.6-

dihvdropyridine-3-carboxylic acid methyl ester: To 2-(4-bromo-2-fluorophenylamino)-6-

methoxy-nicotinic acid methyl ester (1.00 g, 2.82 mmol) in a sealed flask was added
glacial acetic acid (10 L) and HBr (10 mL, 48 wi’% in H,0). The reaction mixture was
stirred at 90-95 °C for 2 hours and then cooled to room temperature. The reaction mixture
was diluted with EtOAc and washed with H,0, saturated NaHCOs, saturated NaCl, dried
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oxo-2-trimethylsilanylethynyl- 1,6-dihydropyridine-3-carboxylic acid ethyl
ester (1.00 10 equivalent), HgSO4 (1.00 equivalent) and H2S04 (2.00
equivalents) in -6:1 acetone:water is refluxed for 3 hours. The reaction
wio desesismooled to room temperature and concentrated madarseetuRecko
pressure. The residue is diluted with a mixture of THE and ethyl acetate

vaEoyRshe dyitbwaker aﬂelbfaaae@ﬁsm@@lcmeﬁmrjﬁmw@e@ﬁmd
concentrated under reduced pressure The gﬂé\(;:i%gre oduct i eﬁtgtgrne&l Rm)fe d

twiees b ichlor wasel
undee ﬁ}aéaam@ﬁzmoemgmméddmmmmmﬂm sohd

ropvridine-3;carbox
[O%ﬁ tyI 4 %ﬁ?ro - y
Qb splk rﬁ@aeqwarﬁ IS0 EBIObAOR: ISP EETUORITOUS0CE,
is acidified t | with 1 N HCI solutlon and_extrac éln%vﬁ i%l acelsaterh
0. TR TEBIAR OB GRS b I PR (M SR o Bt
reald iRy nrfaam@edaare?mewg%@ 'i%efcde%ldeglspr&‘ﬁel ceavhichris:xrsednis atitiyed
.without fur; rificat p ti
wi CE#O& 3% ﬁﬂ_y tﬁf/l é%g S%d]lo%g%% pgr??ja%?nee%a%u orrlrlexu'FS an
¢1mm|mmﬁmmu4mhgﬂovmtbﬁmmm&dqe@mazSO4), and concentrated

ungé}ydEQ@!Y&G'n%r%sﬁ@r@oxyl"f]ﬁc'dcfﬁdgqéﬁ’@dﬁ&t) e hydnasibe with diethyl
is added 1 N HC1 (0.8

monohydrate (3.30 equivalents) in TH
mmﬁwem st b resenssolifor s fintsriers W, Gieoum to
yléleeaaasz washey it watraanedatnes dietlW gSid4 MsIESdryentr H2%) 329

under reduced res p trltu (o]
D R R YR R G )
102635908 TOABHE] 151518 170 Rl atitn (6f 1), 7.35 (d, 1H) 6.16 (m, 1H).
4-(2-fluoro-4- methylphenylamlnﬁkl 3 ?éh ethyl 1H 6H-pvridol2
3-dIpyridazine-2 5-dione: 2- Fluoro P& ylphenylamine (1.10 144 WO
2005/051301 PCT/US2004/ quivalents), palladium (II) acetate
(0.10 equivalents), rac-2} bis |ph nylplosghino)- 1,1'-binaphthyl (0.15
equivalents), and cesium carbon : iyalents) are added to a
solution of
- 4-chloro-1,3,8-trimethyl-1H,6H-pyri [2 3-d]pyrid&zine-2,5-dione (1.00
equivalent) in toluene in a sealed vif. After stirring 10 minutes, the

RigduBrimb S fbrorh oy RIifer-GoilifsdihEdiopyrisineiemd aipnsil

to room temperature and?@l{?g#meﬁ; SRCanin resultlng precrpltate IS
filtered and washed with e f||trat |s d |th Et

[00R5H ed with-(-Rspmare ﬁ&?f@%@%?@r”@)

cardsuRbiRediar@ouns gwmmcbmrhmﬁ ,thh’ldiﬁilfbl’a;ﬁﬁ@é) mmng the

prcotizn desshea i Eaanaite 525 Diel DS (P60 AR A YR8 as a pate

yellow solid. MS ESI (+) m/z 396, 398 (M-+, Br pattern) detected; 'H NMR (400 m¥z,

DMSO-dg) 8 11.6 (s, 1E), 11.3 (s, 1H), 11.2 (s, 1H), 9.74 (br s, 1H), 7.90 (d, 1H), 7.56 (d,

15D, 7.32 (d, 1H), 6.13 (d, 1H) 3.70 (d, 2H) 1.10 (m, 1H), 0.54 (m, 2H), 0.27 (m, 2H).
Example 164

&
o
?*.o

~—
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10 [00560] The foregoing description is considered as illustrative only of
the principles of the invention. Further, since numerous modifications and
changes will be readily apparent to those skilled in the art, it is not
wigsasainsdimit the invention to the exact construction andprDTSs® &R
as described above. Accordingly, all suitable modifications and
equivalents may be resorted to FPIIin within the scope of the invention 15
as defined by the claims thafoll .(?0 56H The words "comprise,"”
"comprising,” "include," "i a 'udes" when used in this

includi
specification and in the following clajms 4 tended to specify the
presence of stated features, irteggfs, components, or steps, but they do
not preclude the presence or add@tion of one or more other features,
I E I REeIRANERIPheAISIRNM) I, DR Bafiblydr il BIBH-gyriio[2,3-
compound including resolve‘ﬂ ena&ti?nrgsrsla%asétereomers, solvates and
pharmaceutically acceptable DINCHREES : said compound having the
[rosadlla: W AIR4 seliRisihl ¢ 72Rsom@uRthyivhdlore H-metb RplgemyianRpo)- 1,5-

R 0L L0 A s rRRdes b hyr R i alogan «eane: NifRvatent) in

trlfluor.omethyl’, diflioromethyl, fluoromethyl, fluoromethoxy,
Ml STy EIRYE o ARSR SR 407 3 s, 3 Toom
teHylSPARR3 tdNBAHEN BB RORENECo- MR 6 @2 RO 2R Sdction mixture is
-NR!C(O -C(ONR3R', -NRSC(O)NR3R4, - NR6C(NCN)NR3R4
AR ﬁfﬂ@lﬁf‘c‘f&%&%%w -éi%%&y%’f BT MgsO,
fityridadin| c G eBitfiadd /i oatiog ddkglye SO s@ER#k yhat -8 (O fERIR Gnration
I I
SR i AL S G s S
heteroaryl, -NR4(CR4R5)m hetdf&ample t6fCR'Rs)m heterocyclyl or -NR
4(CR'R5)m heterocyclyl, wherein any of said alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, arylalkyl, heterogryl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl portions are @15‘{ ly sulpstituted with one or more
groups independently selectgd f oﬁo ith the proviso that it is not
substituted on an aryl 20 or heterodfyl), en, cyano, nitro,

trifluoromethyl, difluoromethoxfyf‘l

o)
4-(2-Fluoro-4-methylphenylamino)-1,3,8-trimethyl-1H,6H-pyrido[2,3-d]pyridazine-
2,5-dione
[00554] Step A:  Preparation of 2-bromo-4-chloro-1.5-dimethyl-6-0xo-1.6-

dihydropyridine-3-carboxylic acid ethyl ester: To a solution of 4-chloro-1,5-dimethyl-6-
oxo-1,6-dihydropyridine-3-carboxylic acid ethyl ester (1.00 equivalent) in DMF is added
NBS (1.20 equivalents) at room temperature. After stirring for 16 hours at room
temperature, the reaction mixture is diluted with EtOAc and washed with water. The
organic layer is dried over MgSQ,, filtered, and concentrated in vacuo to give the crude
material that is purified by trituration or flash column chromatography to afford the
desired product as necessary.

[00555] Step B: Preparation _ of  4-chloro-1,5-dimethyl-6-0x0-2-

trimethvlsilanvlethynvl-1.6-dihydropyridine-3-carboxylic acid ethvl ester: To a mixture

of 2-bromo-4-chloro-1,5-dimethyl-6-oxo-1,6-dihydropyridine-3-carboxylic acid ethyl
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trifluoromethoxy, azido, -NR'SO2R6, -SO2NR3R’, -C(O)R3, -C(O)ORS,
-OC(O)R3, -NR'C(O)ORS6, -NR'C(O)R3, -C(O)NR3R', -NR3R', -NR
5C(O)NR 3RI, -NR 5C(NCN)NR3R’, -OR3, aryl, heteroaryl, arylalkyl,
wietessasydalkyl, heterocyclyl, and heterocyclylalkyl, and wRemRAISz9a4ch 39081}
heteroaryl, arylalkyl, heteroarylalkyl, 25 heterocyclyl or heterocyclylalkyl

esl{_]él??ﬁ E’ﬁ@yh %Métli@)r %i-iﬁﬁ!!ﬁ;t]ﬁ%rﬂiigﬁiilﬁ mmrsq@vam&pa@ptg&zmn(z 00
alogen OX cyano, nitro, azido, 1uoQro
caB SRR Ry LSOy A DI Rl EICEiCl (010

equveliRalsyl, Q&t@&nﬁeﬁegahyojedhyb,nl\iﬂsatam(drﬁlﬁ}efotﬁ WD, it is cooled to

8024&/003 2633 h fl - od Wi
Tog2- E?Fl%ﬁf(enﬁ aég %;(c?t 5 afkyn: %%{glg Cg E%t%é cult?;%;tlﬁ%ﬁ %gqsal}mh 4 with
satiyretod | RYFMKEY | salgﬁO&erbmtéﬁ@érW&S&@r@&@ywnﬁé@d%ﬁglmed

rQ&IﬁEOGYEB’!I%@%d‘f!%Hf‘d{h@M&ﬁH} alleyl co@ﬂiﬁ{%ﬂr@ﬂ@fﬂﬁaﬂﬁﬂlﬁwﬁary
[OH %I arylalkyl, eteroaryl heteroarylalkyl heterocy

8locycly SortionBIsparaHan. - Chiorg
BER aﬂeeﬂ ledtesttfrdnasexo @vlﬂmﬂuﬁqonfv-lbdaﬂbm-itisdmﬁhyl-ﬁ-

stitut an ary ter,
#ﬂfgﬁ?@{fﬂ o}m?é lﬂ% uor%ﬁaﬁy%%r%%o omet E%);ixy‘?thyl ester (1.00
e@ﬂmhm(h@mm E190: SIPrenuyatorys) - ek ggetone:water

is 11’0 OL(ERIRL ITNRLIGHER) Qe NR GobiiRE? réch ) ¥BadEdR and
Rll 10 -S(0)R14 -SO2R14 -NR11R12 NR11C(O)NR12R13

conqrarateth g ed BrasIe. oIS SesilyR 16 JUsiet AR b vebipe g THF and
t@;thaafhﬁ%ﬂalwmm vmyt feterasty Tharyigikid, Iapteiodridd|@ylgSO,) and
heteroc eteroc alky an wherein.s |d any t

°°§F§P$T h@@a?aé?g}éﬁ%/ﬁ’ rocyc e SPRatd FS%}S yﬁsa&y!fﬂr%% %ﬁﬁg%é: olumn

clﬁuﬂiaﬂrgajﬂsylmtﬂebwmpne or more groups selected from halogen,

F ﬁif xyl, cy; 8 3. nitrge %Jﬂ‘ofﬁmg— IflupTRetEMimethyl-6-0x0-1.6-
romet CI C4 alkyl, C2Z-

a
pxdis it kY, W\ﬂQIEtWaﬂ% W@‘yﬁ?ﬁﬁ@lﬁybﬁo@@ﬁmﬂ'ﬁ'
| g&[@h@lgiaﬂfub@icQ@callkmpyleﬁ tho(alkmﬁiybleﬁga -Gl THF:water
c oalk Clo cyclo [ te aryls
t@r& glﬁth@%?BE?d@ﬁ%é@ &%ﬁi%pﬁ;p te%reénSQnr%‘ﬁgteS, the
re@cﬁidnrﬁsiduﬁe ROavitiifieintapii of isaidalk N, Aesnttintiyand eyekiedkyith cthyl
s AR ﬁieeeaw heeeandally shel oo a8 concentrated under
y S

erocyc portions are optiona stituted with one or more
re@}lcﬁdppiﬂ%fép@ m@leﬁmy Sasedesitofaproduet (vﬁmltwé wieskidegilt withpig further

stififted on an aryl or heteroaryl), halogen, cyano, nitro,
trlfluorometh¥l dlfluoromethoxy, trifl oro i

[095585 0o NRYER 1 B e\-Ls-' atHop Ok e gyls 1L A-Dyd
dipWRibdkeE DB Wone: To a solution of 2 acetyl—4—chloro—1 5-dimethyl-6-0x0-1,6-

dihydropyridine-3-carboxylic acid (1 equivalent) and hydrazine monohydrate (3.30
equivalents) in THF is added 1 N HCI (0.80 equivalents). After 16 hours, the reaction
mixture is diluted with ethyl acetate, washed with water and brine, dried (MgSOy) and

concentrated under reduced pressure. The desired product purified by trituration or flash
column chromatography to afford the desired product as necessary.

[00559] Step F: Preparation of 4-(2-fluoro-4-methylphenytamino)-1.3.8-trimethyl-
1H.6H-pyrido[2.3-dpyridazine-2,5-dione: 2-Fluoro-4-methylphenylamine  (1.10
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alyilainyl, ricicival yiadinytl, 1iciltotluLyLlyl, aliu 1HicltluLyLlyldinyt, Ul 1o dlliu

wB4osgsibar with the atom to which they are attached formrP@His2a3/03@60
membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said

equifdlenBDE HPRARANIDH- 2632360/ 2caanayetic), hatezabi(dipheigTpiayspiino)-

rings are optionally substituted with one or. more grups i n
v S T o
a fitoramethbxilaeidd, sitEntiSDIIRIA-pROdRRTIPtidezinecs)Rdipne  (1.00
GENOREL RGO AR ThE (RHIRAA ENR Al L2 il Rdee
eq?éﬁ%?@%?%%ﬁﬁ%ﬁ%%ﬁR11R1%ﬁ}él%2|::il1C(O)NIQ?PZ%%%% _ dio
80 J0R LAGeR AR ke Sactivn miirscirealsd, 1RriRamy eTHRs YL AR ituted
wifigiareyClvh andinsisraexsitadad firfeand Rainee ReMAIBIDN I The filtrate is

_hydrogen or CI-C6 alkyl, or R4.and RS together with the atam to which, _ .
G, SRR AV S0 MBSt SRS I hoTeT A gR o it
Ethaterodslicombinethereimiaithydisy laor avaghefl Mithaiverbscl®la:S04) and

heteroaryl gndheterocvelic.ri i i '
SR, PSR Al AR M
[0a5ElorometRiys, direring clsestptiamuis orrRTiNERsy AsiddlstirtiYe Solyref the
princy PN AR I (R ARERD GRS dunfefol@ HokisicMidds G{DIRIRIA will be

-NR11C(O)R12 C(O)NR11R12 -SR11 -S O%I%M _IS%{zn%]Tfi -NR1IR12 .
readi{k #PPFSTIR 15P8E FXIMBINER Yorcdk ¢ ol oyt e THyeRponty.
exadtybaisyiniveitar cai Iphisybsshetievacysyleseritidde tbroey ciladidingtyisall suitable
maIomet Gl Clo oy, C3-Cl0 eyl AN AU U, A EAMhion

e e?oé’ry §ﬁl<y erocyclyf or heterocyclylalkyl, wherein any of said

as ddkpkzd pol tediojaiasthadalomyl, heteroaryl, heteroarylalkyl, heterocyclyl

[od8fh 20 hetespeyglylalkyhpamiprs areQpijafady subsituled Wit dRE"  and
more groups independently selected from oxo gjvllith the proviso that it &se ito

"ingsfetibthemetsemh Bntiis, FSPIASIERSAR, ARG ENION RS, Hik 2re wten

spdéifip ererpeskudclifitiorneneifumys, tifleioethponentgido stépR biSHESRIbinot
-SQ2NR11R12, -C(O)R11, C(O)OR11 -OC(Q)R11l -NR11C(O)OR14

DI T BTS2 GO AL ST ot S 4 B S e

steph) iRl 2EOINRERIR 13 -NR11C(NCN)NR12R13, -OR", aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl; R11, R12

and R13 independently are hydrogen, lower alkyl, lower alkenyl, aryl and
arylalkyl, and R14 is lower alkyl, lower alkenyl, aryl and arylalkyl;
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IICLCIUL;_yL;IIL, Illlg, L5770 W UL OULATFOUTUUVVDLTAUVVVVUVU VO VWIHITCICTIHNT Al I_y Ul oAailu
alkyl, alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or
heterocyclic rings are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
ﬁﬁ@i%ﬁnethoxy, trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl, 5

heter@aryla]k)éb,h %QW@Ml neshotarapMabiicy HiXMdrbRieragVates and
heterocyclyl, OR3, -C(O)NRS3R' C(O)NROR3 C(O)R'ORS,

-C(O)NR s@@ﬁ@acw@# e aceshiahls spbamersolcss)eernpeus g the
C(O)(aryl), f&tnbheteroaryl), -C(O)(heterocyclyl) or CR3OR3, wherein
any of said heteroaryl, heterocyglyl, -C(O)OR3, -C(O)NR3R',
-C(O)NR'OR3, -C(O)R'OR3, 10 %(S}NR 2R3, -C(0O)(C3-C10

cycloalkyl), -C(O)(C1-C10 alkyl}, -G(O)(aryl), - C(O)(heteroaryl),
-C(O)(heterocyclyl) and CR3§}F—1§(A\L& Ohadly substituted with one or
more groups independently selected fromgaalogen, cyano, nitro, azido,
N@W%h -OR3, C1-C10 alkyl, C2-C10 alkenyl, C2-C10 alkynyl, cycloalkyl
eterocycloalkyl wherein any of said C1-C10 alkyl, C2-Cialkenyl,
C2-C10 ¥liyNyr, @B &ycloalkyl and heterocycloalkyl are optionally

et At i ST R T UL
C (Ofihetemetingll, cifhebriumeitieyd ﬁiw@aethhlaflumememwﬁmﬂwm@(m@ R3
22&@086 eﬂ}%(l:m Ot rleHX%S W chcélo |sarT\% %Beﬁiloéeﬁhe
meASQRIorIRISOR ,dﬁ@marﬁewam@mee@@mRaﬁyN CIOBIRR’,
quorometﬁ@%r@nﬁthy 'It:cr)'l9 l;%rgdégt)ﬁj; glrpgr'!gp%%d}lgk?wg}]ﬁg:ou% of
claiel@/kyhé&reCiy ¢¥®@Wékﬁ>ﬂoﬁ(%@r@ar@lkyE(@O@R@?@fﬁ)wﬂ 3Rk,
C@H%@o@ 3Ra, ¢ ;}@F%%cg%) Xyasé?@)tﬁl%é%ﬁmlg %@gﬁﬁ%nauy
SUBRtitNBAUGRIR Dimary r&ﬂf@d?duﬁ@@@%ﬂed‘ﬂ@é(%rﬁ haftsigsearilydroxyl,
CYRCRYL) R0 A RIPHIRILCRAE) .-heterocyclyl, wherein any of said alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl
and heterocyclylalkyl portions are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on an aryl
or heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR*SO,R®, -SO,NR*R*, -C(0)R?, -C(0)OR?, -OC(O)R?
-NR*C(0)OR®, -NR*C(O)R?, -C(O)NR®R?, -NR®R?, -NR°C(O)NR°R*,
-NR’C(NCN)NR®R*,-OR?, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl or heterocyclylalkyl rings may be further substituted with one or more
groups selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl,
difluoromethyl, trifluoromethyl, C;-C, alkyl, C,-C,4 alkenyl, C,-C4 alkynyl, C3-Cg
cycloalkyl, C3-Cg heterocycloalkyl, NR*R* and OR?;
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vlihiculyliali iy, artinuvctidlyl, uiculylaltiiv, TUIUAY, LiITusT Aaliyl, Lo v

alkenyl, C2-C4 alkynyl, C3-C6 cycloalkyl and C3-C6 heterocycloalkyl, 5
wherein any of said C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, cycloalkyl
or heterogycloalkyl can be further oEtionaIIKWs{ubstituted with one or more

groups JRI4REaEsH K Runromahy| 1620 e Codfrplkeny loEetaipsynyl,

where, Y¥yesgigeied i, Sl |, Aed JNHORS,
w%reilwgn{lf&)f@:aidgcﬁ%%%Rs, 10 (O)m%ﬁaﬁd C((r)) HOR3 are

opftidsiatryaliybiltereeervihr. ORBeST oRGY IRt b e R P8It Alsibgen,
hYQk@?fML%ﬂ/’l,Q%Ibaﬂ@ﬁ%{¥f!%ﬂfﬁmﬁﬂl‘ﬁéle@é}?m%ﬁﬁry|aﬂdﬂHﬁb’@m@myl,
methoxy, fluoromethoxy, ditfluoromethoxy, trifluoromethoxy, amino,
arﬂfi}%}‘?{%@f%?'ydﬂﬁlé'tﬁ% PRAR5E QRYRTSEMNHDR AT W QBS BB JEaRSA

allpleferderiyl Serbtedorrex€& AvathrayirdvidoBfac ¢amtkavinaine téeofn aryl
heterocycloalkﬁélﬂwherein any of said C1-C4 aakﬁl, C2-C4 alkenyl, C2-C4
I

alRYASTETRoRB R AGRPoETadHINAeRSBY iiHeBsHYh N QIR v ted
WiiFIRo@ B areTaspmantagieddn on NRRBR and QRS RIA RDIR Y,

CHER RS SRR RROR GRS b 1o

alkg{ofP4CA@IRENNFEREANHKIOW) REIRE N RY: DeteropyrRitRiky DR,
OR3E YL sl Dby e SO S S? ARG 10 C ey
Carddikgb ratiseray lalk @A 2hEidradyoipl lanthete i rayob ki Gridalketeia 2ald4ry |,
gt e R R AN L A
difiueiemaetiiititedfivoroneeinybrertpxyeleddroethalsyer ifywoxm iy,
CORS S R SR LAY P Ry SO
BOMGRIDISIC26RIA \ CheyelitmikgldcyClortisdcyutenytyRREKshdeDR or
o ISR Fon RERRAN 2 R5HISH I, OARRIR S
Cs-Cyp cycloalkyl, Cs-Cyg cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, phosphate or an amino acid residue,
wherein any of said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally
substituted with one or more groups independently selected from oxo (with the
proviso that it is not substituted on an aryl or heteroaryl), halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR*SO,R*,
-SO,NRMR™, -C(O)RY, C(0)OR™, -OC(O)R™, -NR*C(0)OR™, -NRMC(O)R*,
-C(O)NRMR™, -SR™, -S(O)R™, -SO,R*, -NR"R™, -NR*C(O)NR™RY, -
NR™C(NCN)NR™R™, -OR"™, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl,
or R®and R* together with the atom to which they are attached form a 4 to 10
membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said
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R8 is halogen, hydroxyl, cyano, nitro, azido, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, amino, aminomethyl, dimethylamino, aminoethyl,

dietrRaralisoneerRAnd foelpseyshcairassrepRtioRain SHiSHISR IR SneWhere

Rinanel dretisy thirparensiestbc Ry draasrioqalegans, med itfliorseeminy!,
difluoromethyl, trifluoromethyl or ethyl. 9. The compound of glaim

wHEHoEomethRJEHUSFIMEIRY 2169 R ogRrRancPREVR Hy drcfgéhR

R R Ly rommetvgier SK
. e compound o ere IS haloge IS

R R R R B RN R s R NN B B R

whgpe R@rtsarily AN BdterbByBAGTIPRUED LSRRI Detfoeyel AN
halogen, R8 Is halogen, R9 is alkyl 20 or halogen, and R2 is at the

position %‘a?ﬁe&t"ﬂge?em%w}gwa?&é&# 1 ¥KYh&" compound of claim

11, wherg* ¥nisRN 1dgdthEh@igeimPasidool sigithe Zrvdiecadd foisnyatogen,
halogen, methggé\(fluoromethyl, difluoromethyl, trifluoromethyl or ethyl. 14.

THRERBRABH CATEOEY ClGifis el h e BRI GEYSH LR PSFRITESR) s or a8y of
CNatstyands] Ketéhiy @R Iewheveirt anysafceaidriM) bsitute(NHR3,

B L
difitnionmettigl, Wifluorameeityy, metbmxdetfvgremethavg: sifjréromethoxy,
e o: SO, BB ToR (B B34 DB R OB 336
V2 EIRINRL R2-CREJkg(Y)RE 3 STHRYCINRRRH anFCE @R tardcy cloalkyl,
o SGIBRGR ca Be ahcr BoROtcny AR or more
orhetpeselglted framodiisgRikgnd OR3; and 5 R3 is selected from
Y Aroge s b o eny1 oG o aRyY Gty oA gl arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl, wherein any of said
alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalky! portions are optionally substituted with one or more groups
independently selected from oxo (with the proviso that it is not substituted on an aryl
or heteroaryl), halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR"SO,R™, -SO,NR™R", -C(O)R*, C(0)OR™,
-OC(O)R™, -NR™C(0)ORY, -NR"C(O)RY, -C(O)NR™R™, -SR", -S(O)RY,
-SO,RM -NRMR™ -NRMC(O)NR¥R™, -NRM™C(NCN)NR™R", -OR™, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R™ R™and R* independently are hydrogen, lower alkyl, lower alkenyl, aryl
and arylalkyl, and R is lower alkyl, lower alkenyl, aryl and arylalky!;
or any two of R™, R2, R™ or R together with the atom to which they are
attached form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring,
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OR3. 15. The compound of claim 14, where R7 is C1-C4 alkyl, C2-C4
alkenyl or C2- 10 C4 alkynyl, wherein said C1-C4 alkyl, C2-C4 alkenyl and
C2-C4 alkynyl may be optionally substituted with one or more groups

selderatn AT s, Hienvhaly byrHa kG basElE mmﬁs&%ﬂw rings
difipasrrasybNb riidurrapiRiMly SIBiHORE FHREIGRRRY gfifioromethoxy,

amino, aminomethyl, dimethylamino, amlnoetﬂjl'l dieth %amlno ethoxy,

15’15&‘78&5@!15%/ ﬁ%@é@c@%%ﬁﬂ%eﬁrﬂ’@oh@fé@d& OWH@F@YH said cycloalkyl,
heirresyrienbsy, tﬁMd?ﬁrhawéyidmaﬁém@mmrzpmﬁuylsubstltuted

with one or mor m%roups selected from ydroxyl, cyan, nitro

alo
5. B IR S R RS OBR B oty C1.C4 alkyl, C2.C4

alkenyl, (2sGérabanyyheterolyigly cqalionk*CeOrererocsirmityR NR 3R4
20 and OR3. 16. The, compound of claim 15, where R8 is halogen), )

hﬁ@@lo&/aﬁéokwos%doC@é%yPﬂ&MFB?ﬂBYMrCéFﬁMBr
trityoyemethionattesyIfluciomeiRatycHiff vp CrRABHIOWMerein any of said

e T

10 Where) Rﬂ%“@@mz@(@ GUQWWWWO(W@%@@WP W@WVI)
) ) By LT R
haiﬁ@mmr@mhyé |%[ép§ndéﬁd§0ﬁ%t@1ﬂdﬁﬁ1mobwr@@ﬁﬁ heoagte methyl,
I B, e ez N G R hiroes RO G b elogen,
an@taacsa:@hm mfemm"aﬁydxﬁ@erdt@dm \&lhﬂr&:?@l&%lll’equgﬁom%ﬂ(yﬁyl

s S e S P NS TS i e
to |ad5p@merm§/@agmsdjffm fRdREang aJFfO medicament.

provided that when X is CH, W cannot be C(O)aryl or C(O)heteroaryl, and
further provided that when X is CH, W is C(O)OR® and R? is F, R’ cannot be
H;

20 mis0,1,2,3,4o0r5;and
jis0, 1or2.

2. The compound of claim 1, where X is CR™, and R is hydrogen,
halogen, methyl, fluoromethyl, difluoromethyl, fluoromethy! or ethyl.

3. The compound of claim 2, where R? is hydrogen, halogen, methyl,

25 fluoromethyl, difluoromethyl, trifluoromethyl or ethyl.

4, The compound of claim 3, where W is selected from heteroaryl,
C(O)OR?, C(O)NR’R*, C(O)NR*OR?® and C(O)NR*S(0),R?, wherein any
of said heteroaryl, C(O)OR®, C(O)NR°R*, C(O)NR*OR® or
C(O)NR*S(0),R? are optionally substituted with one or more groups

30 selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl,
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of claims 1-19 in the 15 manufacture of a medicament for the treatment of
a hyperproliferative disorder or an inflammatory condition. 24. A method
for preparing a compound of formula56 R4 RHiN O 4R8 O Rz 56
wherein 20 ®&AURSBHBYR JHfdoremsBvhdBsao My Bvea b gen, methyl,

fluoromethydif|Gis1RERBSI YV GO HEBBIS ARG Qo RdHy hydrogen or
CI-C6 alkyl; R3 and R7 are independently alkyl, alkenyl, alkynyl,

cycloalkyl, HERRYBRIBARMINGEHIVG dtfaRNg, tihreifcaid sty aficeny!,

alkynyl, cycApation.c2e hakorgexsiaalkybiciu Piaeteaitermax ibakyl,
optionally substituted with one or more 153 \'DE 8024&/0031-263336 v2

groups selethSERGRY R by alrkyt etk sioCafmalkyayidwcloalkyl
fluoromethydy rdiiRyRBAKYY bal e RiEBEpYbnENS LM ALPFRIMBHE @Y,

difluoromethoxy, amino, aminomethyl, dimethylamino, aminoethyl,
diethylaminBOBHEMPS SHededifym e'?oé%lg lkyl, aryl or heteroaryl; and

5 R8s halogrriohydi@u\df eMang, Wiee Azisielsnedvbnilogoeorethyl,
difluorometrﬁ\él triflugromethyl. methoxy, fluoromethoxy, diflugromethoxy,

trifluoromet Q%Nﬁ%rr?ﬁd ﬁNH@%yYY B RHE CRABethyl,
diethylaming(ORNHREt N T SJNBIOR SarglomEINN SeBRiisNgitteonieating a

compound ggoft?prsmsgllgzt%g’ f(r)cgnﬂ3 ﬁalgégn?h%r&g/ﬂy%?o,’\l nﬂrge, Sglzli\l 0, 00
fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, amino, aminomethyl,
dimethylamino, aminoethyl, diethylamino, ethoxy, C;-C,4 alkyl, C,-C4
alkenyl, C,-C4 alkynyl, C3-Cg cycloalkyl and Cs-Cg heterocycloalkyl,
wherein any of said C;-C,4 alkyl, C-C,4 alkenyl, C-C,4 alkynyl, cycloalkyl
or heterocycloalkyl can be further optionally substituted with one or
more groups selected from NR*R* and OR?; and
R® is selected from hydrogen, Cy-C, alkyl, C,-C, alkenyl, C,-C, alkynyl,
C3-Cs cycloalkyl and C;-Cg heterocycloalkyl, wherein any of said C;-Cy
alkyl, C,-C,4 alkenyl, C,-C4 alkynyl, cycloalkyl or heterocycloalkyl are
optionally substituted with one or more groups selected from NR®R* and
OR®.

6. The compound of claim 4 or claim 5, where R” is C4-C, alkyl, C»-Cy
alkenyl or C,-C,4 alkynyl, wherein said C;-C,4 alkyl, C,-C4 alkenyl and
C2-C4 alkynyl may be optionally substituted with one or more groups
selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy,
difluoromethoxy, amino, aminomethyl, dimethylamino, aminoethyl,
diethylamino, ethoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl,
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hydroxylamine to provide a compound of formula 56 154 \'DE
8024&/0031-263336 v2 R4 R31,OCrHRi N R9 NR77\~R8 p R2 56
or (ii) reactlw?%%compound of formula 54 with aqueous base to provide a

compound ma%d%ci@éka'rhﬁefowdmmls%vhoz hsErsayi HResaMsY be
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reacting a
compound
formula 57

10.

11.

12.
13.

14.

\\DE - 80248/0031 - 2
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of formula 56. 25. A method for pre arlng a compound of

hescr oKy kR MR ERA O, \K}H%fféﬂ%thy difluoromethyl,
trifluoromethyl, C1-Cy4 alkyl, C,-C,4 alkenyl, Co-C,4 alkynyl, C3-Cs

cycloalkyl, Cs-Cg heterocycloalkyl, NR*R* and OR®.
The compound of claim 6, where R® is halogen, hydroxyl, cyano, nitro,
azido, methyl, fluoromethyl, difluoromethyl, trifluoromethyl, methoxy,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, amino,
aminomethyl, dimethylamino, aminoethyl, diethylamino, ethyl, ethoxy or
SR™.
The compound of claim 7, where R* and R? are independently hydrogen,
halogen, methyl, fluoromethyl, difluoromethyl, trifluoromethy! or ethyl.
The compound of claim 6, where R* is halogen or methyl, R? is hydrogen
and R® is hydrogen, halogen, methyl, fluoromethyl, difluoromethyl,
trifluoromethyl or SR*.
The compound of claim 9, where Y is NH, R" is halogen, R® is halogen,
RYis alkyl or halogen, and R? is at the position adjacent to Y, where R is
hydrogen.
The compound of claim 9, where R* is halogen, R® is halogen, R® is alkyl
or halogen, and R? is at the position adjacent to Y, where R? is hydrogen.
The compound of claim 11, where X is N.
The compound of claim 12, where R® is hydrogen, halogen, methyl,
fluoromethyl, difluoromethyl, trifluoromethyl or ethyl.
The compound of claim 13, where W is selected from C(O)OR?,
C(O)NHR?, and C(O)NHOR?, wherein any of said C(O)OR?,
C(O)NHR?, and C(O)NHOR? are optionally substituted with one or more
groups selected from halogen, hydroxyl, cyano, nitro, azido,
fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, amino, aminomethyl,
dimethylamino, aminoethyl, diethylamino, ethoxy, C;-C,4 alkyl, C»-C4
151 -
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cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein said alkyl, alkenyl,
alkynyl, cycloalkyl, 15 heterocycloalkyl, aryl or heteroaryl may be

optionally substituted with one or more g}gups selected from halogen,

hydroxyl, cylf8Y hitroCarHiney| eGides FUEEIRNEIRGIC1GFeleseestRle031 -
263336V2 difieriameteysatityaromeing,-mieiren; BLerameHyPxycloalkyl

difluoromethoxy, amino, aminomethyl, dimethylamino, aminoethyl,
diethylamin®, XLy CleptiyAR Pe hiafheneptiasaliyfubsiiusdNatB 959 and

R8 is haloggpprdyid@x¥bicanReniNR REIAG OR&thy, fluoromethyl, 5
difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy,

trifluororRetheBlgCtahiinB AsiRasm&tntt Aitie tardliise hirtoeynyl. Cs

diefhyjaigiml arRo athiberoeiiepakyiaithénainag sompidsiagalia) reacting a
compound of formula 53 or 58 HOO O CICIR9INHR9NH 00 1053

seIGIA re-SirghrBNbieYAIoal oA S Relfbursel Bk Yo e Y QURIY sHOSHINISE

degiviative donmie iR sasaraurthitoRMuadR*~"O O HRi NR9 |
N,RC\\R8 O Rz 54 15 bgl reacting a cor%gpound of formula 54 wit
f

ot okl CO PP L BB Rl et SR Clia gy or

C,4 alkynyl, wherein said C;-C4 alkyl, C,-C,4 alkenyl and C,-C,4 alkynyl
may be optionally substituted with one or more groups selected from
halogen, hydroxyl, cyano, nitro, azido, fluoromethyl, difluoromethyl,
trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy, amino,
aminomethyl, dimethylamino, aminoethy!, diethylamino, ethoxy,
cycloalkyl, heterocycloalkyl, aryl or heteroaryl, wherein said cycloalkyl,
heterocycloalkyl, aryl or heteroaryl rings may be optionally substituted
with one or more groups selected from halogen, hydroxyl, cyano, nitro,
azido, fluoromethyl, difluoromethyl, trifluoromethyl, C;-C, alkyl, C,-C4
alkenyl, C,-C, alkynyl, Cs-Cs cycloalkyl, Cs-Cs heterocycloalkyl, NR°R*
and OR®,

16.  The compound of claim 15, where R? is halogen, hydroxyl, cyano, nitro,
azido, methyl, fluoromethyl, difluoromethyl, trifluoromethyl, methoxy,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, amino,
aminomethyl, dimethylamino, aminoethyl, diethylamino, ethyl, ethoxy or
SR™.

17.  The compound of claim 16, where R* and R? are independently
hydrogen, halogen, methyl, fluoromethyl, difluoromethyl,
trifluoromethyl or ethyl.
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ONHR1 YNR9NR7R8 OR2 87 5wherein Xis CH or N; R1, R2
and R9are independently hydrogen, halogen, methyl, fluoromethyl,

difluoromethyl, trifluoromethyl or ethyl; R7.is alkyl, alkenyl, alkynyl,
cyclodkyl, H’gf‘e?%%%‘éllﬂ/ﬁ'adi"ﬂ/llér‘ﬁi'/&@r%ﬁ/ha'@@ﬁw&‘@mﬂa% Blkyl,
alkenyl, alkypylogarrinaidis Rpdrsqsy Ginadenl sy Prifstsieatyl, may be
optionally substituted with one or more groups selected from halogen,

hydroxyl, cyAhe pREIMAnHINOLmgBYHAoPEmethyl, difluoromethyl,
trifluoygmetinid, cmﬁi&m@ﬁmﬁwg?m@fywiﬂw@r@ﬂt@mm@ﬁmg is

aminomethyl, dimethylamino, aminoethyl, diethylamino, ethoxy, , .
cycloalkyl, REERIIRIRSENNER bR HEASRSHIGN AIaCMAORS WREISgéh,
hydroxyl, cygamgaitro, azido, methyl, fluoromethyl, difluoromethyl,
trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy

trifIuo%metwp%ﬁ%?%fmétmmﬁﬂ%ﬂmm%}ﬁiHﬁéﬂfyl@’ 11

diethylaminghdSB arethyharmeth@resl FAaighpetiericomprising: (a)

reacting a compound of formula 55 or 62 157 \'DE-8024&0031

263336y2 A compound according to any one of claims 1-19 for use as a
medicament.

22. A compound according to any one of claims 1-19 for use as a
medicament for the treatment of a hyperproliferative disorder or an
inflammatory condition.

23.  The use of a compound according to any one of claims 1-19 in the
manufacture of a medicament for the treatment of a hyperproliferative
disorder or an inflammatory condition.

24. A method for preparing a compound of formula 56

R4
|
R _N_O
1
(@) H R
N
R9 R;(:\/ R8
(0] R2
56

wherein

R!, R? and R%re independently hydrogen, halogen, methyl, fluoromethyl,
difluoromethyl, trifluoromethy! or ethyl;

R* is hydrogen or C;-Cg alkyl;

R®and R’ are independently alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl may be optionally substituted with one or more
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cyanogen bromide to 5 provide a compound of formula 87. 27. A
compound selected from
2-(4-Bromo-2-fluoro-phenylamino)-1-methyl-6-oxo-1,6-dihydro-pyridine-3-
caﬁ@éﬂ?ﬁ@'%g ff%]éﬁ“?ﬁ?i)lrﬂéqf%ﬂl-@f?ﬂae’]'m’ amino, azido, fluoromethyl,

2- (B Rmers M HTQoRIMRIARIERIX; fluoromethoxy, difluoromethoxy, amino,
methyl-6-0x0-1,6-dihydro-pyridine-3-carboxylic acid

(ZQHVB‘PBB?W&WWJ& RO, aniyoethyl, diethylamino, ethoxy, cycloalkyl,
(4h&@myc%glkmygrﬂr@W{mﬁm)aﬁdluoro-l-methyl-6-oxo-1,6-dihydro-pyridi
ne-3- carhoxylic acid (2-hydroxy-ethoxy)-amide,

2-(4-Broﬁwd§ ﬁ?ﬁﬁ’b-%é??ﬂhﬁﬁf@)-ﬁ'm’ azido, methyl, fluoromethyl,
ethiluerenetdy ity iRerRneA ROMHERN, difluoromethoxy,
(2-hydroxy-ethoxy)-amide, 2- ] ] ) ) ]

(2UHErTR AR IR AMARTISE b BRIV B0 2N BIRGY b BB R 3-
casROXhg S hoX ¥alPMEtesh eudnpbasTge,
2-(2-Flugro-4-iodo-phenylamino)-1 1

5
methyl-8@xo-Te8HIYF UWHB%@-@-@&B&M(@QCM methoxy-amide. 158

\'DE 8024&/0031-2633380/2 o /OTO
N Cl \(C|
‘ NH ‘ NH
R’ R®
0] (0]

53 58

with an alkyl halide and base followed by reacting with an aniline derivative to

provide a compound of formula 54

; and
(b) (i) reacting a compound of formula 54 with a hydroxylamine to

provide a compound of formula 56
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© H R*
Cih
9/‘ N. :C\/L 8
R Y R R
O R2
56 L or

(i) reacting a compound of formula 54 with aqueous base to provide

a compound of formula 55

55
5 followed by reacting a compound of formula 55 with a hydroxylamine to provide a
compound of formula 56.

25. A method for preparing a compound of formula 57

57

wherein
10 R!, R? and R%re independently hydrogen, halogen, methyl, fluoromethyl,
difluoromethyl, trifluoromethy! or ethyl;
R* is hydrogen or C;-Cg alkyl;
R®and R are independently alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
15  heterocycloalkyl, aryl or heteroaryl may be optionally substituted with one or more

groups selected from halogen, hydroxyl, cyano, nitro, amino, azido, fluoromethyl,

155 -
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difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy, amino,
aminomethyl, dimethylamino, aminoethyl, diethylamino, ethoxy, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl; and

R® is halogen, hydroxyl, cyano, nitro, azido, methyl, fluoromethyl,

5  difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, amino, aminomethyl, dimethylamino, aminoethyl, diethylamino,
SR!, ethyl or ethoxy;
said method comprising:

(@)  reacting a compound of formula 53 or 58
HO._O 0.0

Cl \f Cl
AN AN
g QNH
R9 R9
0] (@]
10 53 58

with an alkyl halide and base followed by reacting with an aniline derivative to

provide a compound of formula 54

15 (b)  reacting a compound of formula 54 with aqueous base to provide a

compound of formula 55

\\DE - 80248/0031 - 263336 v2
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(c)  reacting a compound of formula 55 with an amine to provide a
compound of formula 57.
26. A method for preparing a compound of formula 87

H,oN
=N
Oo__N ] "
XN N\C/

R9J\[(N‘R7 \/ R®

0] R2
87
wherein
XisCHor N;

R', R? and R%re independently hydrogen, halogen, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl or ethyl;

R is alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl
may be optionally substituted with one or more groups selected from halogen,
hydroxyl, cyano, nitro, amino, azido, fluoromethyl, difluoromethyl, trifluoromethyl,
methoxy, fluoromethoxy, difluoromethoxy, amino, aminomethyl, dimethylamino,
aminoethyl, diethylamino, ethoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl;
and
R is halogen, hydroxyl, cyano, nitro, azido, methyl, fluoromethyl, difluoromethyl,
trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
amino, aminomethyl, dimethylamino, aminoethyl, diethylamino, SR?, ethyl or
ethoxy;
said method comprising:

(@  reacting a compound of formula 55 or 62

157 -
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o) R
55 62
with hydrazine to provide a compound of formula 86
H,NHN._O

2 H Rl

SR
RY R’ \ RS

0 R2
86 ; and

(b)  reacting a compound of formula 86 with cyanogen bromide to
5  provide a compound of formula 87.

27. A compound selected from
2-(4-Bromo-2-fluoro-phenylamino)-1-methyl-6-oxo-1,6-dihydro-pyridine-3-
carboxylic acid cyclopropylmethoxy-amide, 2-(4-Bromo-2-fluoro-phenylamino)-1-
methyl-6-o0x0-1,6-dihydro-pyridine-3-carboxylic acid (2-hydroxy-ethoxy)-amide, 2-

10 (4-Bromo-2-fluoro-phenylamino)-5-fluoro-1-methyl-6-oxo-1,6-dihydro-pyridine-3-
carboxylic acid (2-hydroxy-ethoxy)-amide, 2-(4-Bromo-2-fluoro-phenylamino)-1-
ethyl-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid (2-hydroxy-ethoxy)-amide, 2-
(2-Fluoro-4-methyl-phenylamino)-1-methyl-6-o0xo-1,6-dihydro-pyridine-3-
carboxylic acid (2-hydroxy-ethoxy)-amide, 2-(2-Fluoro-4-iodo-phenylamino)-1-

15 methyl-6-ox0-1,6-dihydro-pyridine-3-carboxylic acid methoxy-amide.
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