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WO 2004/ 073628 PCT/ US2004/ 004406 NOVEL COVPOUNDS
FI ELD OF THE | NVENTION 5 This invention relates to a

waavalo7gmeup of 1,5, 7-trisubstituted-1, 8- napt hpcTaiSzno4/004406

2(1 H)-one compounds; 1,5,7

trisubstituted-1, 6-napthyridine-2-(1 H)-one conpounds
and 1,5,7-trisubstituyeyewoabPoiunedl H) -one
conmpounds, processes for the preparation thereof, the
use thereof in treating CSBP/ p38 kinase nedi at ed

di seases and pharnmaceutical conpositions for use in

: GROUND OF THE | NVENTI ON
ﬁ’?h%ﬁ'ﬁﬂ'ﬂvéﬁﬁ transduction is the nmeans by
whi ch Tihid ihgenties pela@stio a nex¢!rgaaugl ofull, 37-tdsubstituted-1,8-napthyridin-
%g,q\)r 5“ c?o?npggunhgtel gg’tthgtﬁsﬁ}hteht\? g?ﬁﬁgﬁdiﬁé?g( ggﬁﬁg&%ounds and
G%76m%lbﬁtltdt§’dmuéﬂ§>)lne-|8ﬁd‘!)énﬁ crMpaYRAS, Rrasesses for the preparation
RR&GS BN HARRShEeB8NE tr‘@,‘aﬁﬁg @@BP’H@@'W@%@%&E&& B%eases and

essenti al_ nachi nergl naI is further
tRhaHaRqavtier] CRMPAR 'ishfér l:‘s‘eel 'P SH% J. C Cell, 80,
179-278 (1995)]. Protein kinases can be categori zed

AGEREONG AEIEE BNANEPRLC "7 (hr coni ne K nases
dependninapeligansighe tifassdidtien srikg meaph by pivahydedls esspondto
5%%%]@ aF %ﬁrg’uul?nﬂé Bfefsé gf thié ﬂgﬁulré‘gi(tﬁ%_ c8fi R@%Ldeggcéptor (e. g. protein

reoni ne resi
Ewegine Kingpe QW%@rthﬁmﬁﬁ’@f@ GPseteincauplsd), ppotein kinases and

E@rﬁataé@s alor@e@lﬂpﬂaoggﬁohd‘éses ﬁésthe‘égléentlaﬂﬁacbﬁﬁé\QWMIch the signal
o B Eaeried 1 e sdbBlsral el G oot 12b:27P (1255 froten

adthsan camn belicxiedoiddeddniodive claagesoeith iedive echjonclasses beihgtyrosine
e ' I r f

5B P2 5133 ORSES PREFR AR e v

rnmeslmrﬂgtemé isebsirasg(sLamspsifigftyresinets) answinegthrepaine(ghigsidues

t[HﬁH@ at 1 HABRbIENEIHmol RS RefhdiN Rindse BlsssifdRinY %”E ﬁilurﬂ?ér T.;

Ki nases "I'n transcrlgtlonal control |s present Yy much

beafiosr BuMd €F8119b 20PharRdeREs Presps 32 Disgo, 19%hs! ati on as

i || ustFotnsbt bMIdghﬁl ﬁetspdm@@ mumglbomtda;emat lihageR € BRlolved and an
ase

[ N}gﬁgﬁadtkfn%g%%gﬁ &:g/o,vea gbmoiefga? 288 ggnatlpeqr %\ﬁgw '{'I}ese kinases are
Qdieh cy®B8olic drdiicaniedSlocatdiatier nuckusCelithg ril@Bom@a5vhere 1hey can

%@ﬁi@gﬁ%ﬁ%ﬁld traHahKhA %%enig re&edﬁeégBTﬂe 1nvg%@meﬁp?f kinases

many signalin S are part
d@rtranmwﬁ@zﬁl ganteol I&ﬁrﬁéerﬁugnwtmﬁh@sder%t@o@thanltluelaeféﬁwon

Wﬁbslaaaﬁi a ALEPABd BY R sthBes ah Qfoﬁvt@fadtdiflﬁ@m&tslg‘ﬁal transduction

l@\éﬁ%ﬂ%%&ﬁ%lﬁ%&@ge w@rﬁé@lgre pé_géﬁ ‘g@Q @P%gaiierskownz . Cell, 80,

| 187qneds)skastba M. dell(80°3p5 (THeS);fSeyst, R.nahdldtebes. G. FASEB J., 726-
(gﬁgéé rg that the si gnal transduction 35 pat hway

|'eadi Ng’to LPS-i nduced cytoki ne biosynthesis invol ved

pr ot ei Whikd manesigoaling pativmysstreipak of el hasieestasishnumerous cytokines

E(\éﬁd.ﬂﬁﬁe‘irﬂﬁl\ﬂf) - certdin diEPRiators T inflRRmstbAS L], dtk-2, and

iINOS) are produced only as a response to stress signals such as bacterial

lipopolysaccharide (LPS). The first indications suggesting that the signal transduction

pathway leading to LPS-induced cytokine biosynthesis involved protein kinases came

from studies of Weinstein [Weinstein, et al., J. Immunol. 151, 3829(1993)] but the

specific protein kinases involved were not identified. Working from a similar perspective,
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specific protein kinases involved were not identified.
Wrking froma simlar perspective, 1 WO 2004/ 073628

WEAAOERHe0O4/ 004406 Han [Han, et alL, Science 2BGI/US2004/004406

808(1994)] identified murine p38 as a kinase which is
tyrosi ne phosphorylated in response to LPS. Definitive

Wa@\‘{f—laﬁf ttah eSéléWC‘é' 265”8@3(1 994){ fantifRAGiN2BB ds'h kinase which is
PS-sti nul at’e %nal trans tion pat hway | eadi n

to
M@srpeﬁ ph@g‘plhpa/}gt%q rﬁﬂgﬁ‘rﬁp it t &e{;nl ‘{ﬁf BieP %f the involvement of the
p3e kinake @ 5ILES mmafe@vslgi@dtrbwsdubﬁon pedepanidading @ sednigaton of

f
PeteBis oI e biofButre R asirgBie BY W FieppbPendpver o
pB8 &inake bplbaihest of 8., Aabne S372TF89(PSHbaethe nodlepss target for a

(ﬁ#}%l'@fa@o Jtrt?f?nfl Qﬁﬁgfagan t@”‘i‘héﬁs@&%\f g,e&,ga% EH(}' 198 as CSBP
fland &Mﬂrwegmmeelww whactioneof gratass oy gnftméﬁ@mﬂt@y compounds for

TIMSESKEBEGIGad MBI PotbERid dxatp l@%esér'ﬂ&n?}zﬂﬂﬁdéq{ﬁhlﬁltéd“m -1 and

hunman nonocytes at concentrations jn th

TMesyng}esgLn hyan gaonogytes mﬁﬂtéqtmg In t 9 nge ﬁ_ee etal.,

8&50 ]lﬁﬁﬁ)nbpﬁdlﬁlaex’fw(b) t886(1368)] vhdl yaxmmmqmty_ mm&eha models which
r%éel?ragf rgﬁ?rc?/ ﬁ%}ggn%?e phﬁ)ﬁgﬂggEé‘éé%?QPS@!g@NW&éa% Sci., 696,

]149(1999)3)] It is nowfirmy established that CSBP/ p38

IS a qngngly fmg/eers?elbhgﬁébqﬁ%sc% {ﬁbg?éja bhe ofsever lklnﬁses involved in

stress-respons nal trans 1 on pa éﬁ
ﬁa?rt&Sﬁ@snoaswanaléiiegéwt@e PRI cfiemis Rarallehte and largely
FipRageHt ofMneQeRRYyBGS Mft@é@daﬁfv@ie@' p?otlélmfie%e((m kinase cascade.

S35 Ao A 519 £ So RIoHBLA Dz o RSG5, SREEHE: U doht and
esmotit sireds; asivateddtaseatupskear srem OPBPpBAmhiahdmiurn phosphorylate
RSt st ey oGR8 92 Yo B, IS SBERA Fivation
AARPIGAR Kinase- 2mpwmlﬂ Kivese-3dale WA@KNenkfiadaaﬁedcwmae@m
Qﬁ@&@té@&ﬁ(‘:é&lﬁ/ﬁs@%ﬁ%\m %Irﬁ %ﬂ&p@%rﬁ&@%ﬁéﬁé%&k Bf‘oteln Hsp 27 (Figure

horylate heat shoc

ﬂﬁo("éfj'ﬁow 60‘2"751(%”@%@1@95 k”ﬂ&’ﬂﬂ? P8 RAPSRIGHRIET é%Yrﬁ38 include

SaHasks aviels/X NS /2 anb @ RXIQ Spbaraykaiption eiqr8 SCHOE, MEF2, ATF2

SLRT36E0] M Ayl B0 L B W EPirins

tremaii gadwn eppedraaiesr et miang df hersubsiraiés foe p38 listed above are
t

ﬁg@%@ b, PIRERILCUNKRE LS. S0 RRRATEA] BLEA. L Rk, Pharmacol.

t apove are

|T|4i\¢6IV\9>b§2 'p@eﬁe’hpppﬁ%ﬁ%dggﬁieu Bi ol ., 353-361(1997)
and Leghatls k&wrﬁho@bverpﬁ%ﬁﬂﬁ@Hdltloﬁﬁqﬁhlb'ﬁﬁé IL-82nd TNF, CSBP/p38

e e S oatE ki Bhodeh SRS NOURVE 8 oo e

Kierietyef prosinttarhoatory SiéddinSinoRdinanil-SH -80GHBOBF aind @OX-2. Inhibitors

%?%rs%ﬁ?;fsat ﬂ%sseyl{lﬁlg §[ Sbe%% S%Oyéy}”l ch Is%?é%sﬁb%:ﬁ{ﬁipggced expression of

eins in
G‘@/KMFI @h@hC@@)ellal Celllﬁ,th TNGrigdB@dahogsRpylaB® aichadigation of

RGOl BOADS: th%hf_’vi’nstﬁ'rﬂﬂété@ Qi}rﬁﬁisl i BfecoTé\!F«Tria@g YR Stromelysin. These

ex ressi on &?P on end

mld aqqaiee@diafﬁn%}amﬁtrﬂeaih?bﬁsEﬁépi*éd?c W@Jt/%ﬂotd?n'y cytokine synthesis,
qaat a@@hn syioiiAL sighalingesB/Passtindsel ratiefed it dtas, ®. Biends Cell Biol.,

aaaq?{bagsﬁ and stronel ysin. These
Interleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) are biological substances
produced by a variety of cells, such as monocytes or macrophages. IL-1 has been
2
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and additional data denonstrate that CSBP/p38 is
i nvol ved not only cytokine synthesis, but also in

W@ ya0ek7Iees si gnal i ng [ CSBP/ P38 ki nase revi ewed PCT/U810041004406

P. Trends Cell Biol., 35 353-361(1997)].
Interleukin-1 (1L-1) and Tunor Necrosis Factor (TNF)

AemoRbpated 't&ﬁledﬁtébé{'é}lé@)ﬁé‘f bl&b@@él%%ﬁvﬁbé tﬁoﬁ{gfft by m‘&fortant in

cells, suc tes or cr
i oS P SO Be S DIIS DB IBTe S AS T ATERPR (568, 6.9,
iHrallceetaal y Rev.dhfeco Disesd, @) 5¢ #1984} i Thetrh@iadtdi @ngit biological

DR s RARUSRLT e Be: A0, Rhlen f (g, sttt o
@rcgstaglar[dlm ar edllhgerstse productyy nebidphiltche Miotaxiss mdua;on;fﬁz[ acute
fjg%ﬂb teid &n E'SGQQ@EQMBWa%?h%trﬁH'eQ/@IIS activities of

ude Ivation o per cells,
[ nductThGH3 e mwélsee@@ St SINvBrchyeXCcessiyat %P%ﬁﬁ Il production -

@iﬂpﬁ?@t@é%ﬁeﬁc@ﬁb&ﬁﬁg 8Rd/oN&ilisingRAé biseAITOLHBSE Shclude rheumat0|d
yctiron o

ase rotelns. a e Su essl|
SPRETS, RRoRty ea Seme ahuL Pk A< it BBiet paud br chronic
nrﬁlawtmalbrmwss lsteEemucumselgellnﬂamdwaJtdry tequtiod inciucahby érsdotoxin or

iRk B ol FRBGE! RRLINbA I Ao E RN Gl R dlo8faaFon,
@admm @ﬁomtamﬂfhws Reiteds syndokne yhelmoateid asthrits, gauutréumatlc
Pﬁf&’ %Be?la L0nkifd, hAgaBer gncﬂ) J%eflﬁﬁde%é‘a%% IR - Racthif o

armat ory reaction 'nd toxin or
creaiie P c8llskadew of ’qug@aqjggl@@ iagtivities which have been

@tth@ut@é@d Fr;f-ﬂtﬁ)ihrfér?llﬁuéi Qili@nodﬁlgﬂﬁ@rﬁo%dapa {5), Qanlzsxtmss)d
sori | C ar rtlrs S, syn
P U hr EeEs Nt ol nrodiaaintrNE Prgips hitBesr iBBIRE nmediating or

&xbterbalirg, a amrdbacnﬁdseesﬂmmludmg r@urmb&qnd erthliteo riaumegoid

ﬁk) 8‘3}1@{%? toértﬁl‘ﬂls gb&? | Vi t| es V\,Lé %r{oﬁw%gj %@Sis septic
BHoet, enfieigrie gheek, lmnwaﬂa@ éEP%S tgxic ehqokisyadrome, adult respiratory

|cﬁ'§i‘ﬂé€9%ﬁﬂ%@m5 &e?ébraﬂﬁgla@%hG&%@)Iﬂnon%Qﬁ%rﬁ&o@r disease, silicosis,
[ﬂl ul at ed TNF Eroductl an een | licated

AHERIGPSOsisy BeRs ISEPIPHEN 'Sﬁﬂ?ﬁ?e Fep&ff &rs g\&gésgraft ve. host
Irémitlde él@gfdﬁlﬁ‘éj@ﬁ@sdfe&ei aid mivsigiak e mainfddtion, such as influenza,

SBPROM L0 FORUOREL ey ARyl hcBEl kel @50 e

mb@Rncmadﬁqw@@dDS)a M@%&‘?\BC (ARG wlamm@yxﬁdk@q@ formation, scar
fﬁgfhé foFrﬁéﬂRH @*r&’fri}’s &%’eé%le%l&&%ﬁvéé’dhﬂé eﬁ%f ebr al

aril a, hfoni c nonar I nf| anmmat o I Seas

s. lic d@,ﬁegeuk'rbm( 89 cb,%mefégfefsf@gtor emac%@bﬁy@r% gell types
monémafr 'déllsoﬂblbﬁlablt@yencﬂﬁﬁ’élhl ok, eh@meratmocytes Its

t
Ipigq“w#' tpBiergiiel g Rird@nd by 1L aINERT PUBLBRAAER (o).
ﬂloslsnfrezdatesm nombemdfifgnadiney in wtex hiekasbeeareshonaao yave
% ?Jﬁg& o aﬁI‘%&%@emQ%f dr%&l{@ﬁnéyﬁw ;ft %ﬁh'ba&@ iR%dition it
tindysge histanniae rejeasecbmh haspphiissemothingmehand atopislindividyals as
%ell%)érlﬁe%lzémal éﬂz%'leerléiébé‘e §nc§ }éspﬁitoiysolﬁstqrb%ﬁﬁétﬂ@phﬁs IL-8 has also

factor TO uced }/h severa

HPSﬁBﬁU%W%H?'“E@?F% ef%”HPB%%&’F%S'Oféﬂfﬁ\A%él Q“Q!@qué ) orppgutrophils -
lvmham dwmuoep?rotelrt @ntr@e@sdthcst mayl chritamte RelptRabe@hditsidnsof the

"2u ro&‘n Is?o vaélcu|ar endoth&lla’l ceq{s I\}Iepn?/poo sey §8§ ert]aacrhla(rjaectérlze§ )oy massive
neutrophil infiltration. Conditions associated with an increased in IL-8 production (which

3



IL-8 stimulates a nunber of functions in vitro. It has
been shown to have 30 chenvattractant properties for

woewsoopks | s, T-1ynphocytes, and basophils. | npadts1000604406
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it 1induces histam ne rel ease from basophils from both
normal and atopic individuals as well as |ysozonal

a@ M@né@lb@&&%e%%@&ﬁieﬁ%&ant@%@ tnﬂémmtm létté)qmw& Benefit by
ease he surface

[85eihi et oo
e‘i?ﬂ?pé’gg HWhigh aﬁ?a%”pf’r?séﬁf oi Lb? ”8§'°rbn neut r ophi | s
W t hoUL-1cendiEN® affsc aetide safetheisdalis ahd tissus)anddindsel dytokimes as

G T T T —

ohedialotseofiazwide vgriety of digeaseratates apthiconditidnis| tTihatintdtition of these

Sl AR BRI b IR0 TRl Fshoppsisease

|9§atﬁ%spon5| bl e for chenotaxis of neutrophil into the

i nfl aﬂﬁ%ﬁ@lilzn & %@Xnvm%n?&ﬁ?lf’/gﬁg sng‘hﬁmqu mtsﬁ%mGu&ian of IL-1,
¥ QU BRILE G, i SRUgRHERsa A oot el aggduction via

oySRRHBG & mquwewﬂolf thesactibmer sdversk otyibee d@me yesinflammatory proteins

?%Ecljso rlﬁggf 8thggse \/Etv%(% Il\ftfr@ 8‘16 tcf( sagllas a, :Qe: i!ulg %lggallmg 12 1-13

o8t i Bresinvatvemeéntiof BISBP4y88A muhmstresﬁtlodwqee@grel ipdnsduction
HeRldys edr&.mcro%ldnhngt.oﬁa%%? &r{aégocﬂm.a@unﬁybﬁémﬁ/pﬁﬁwthe

of these di sease tates tion
i trRAYN GRS Hiseasesciepplingsionithmaxdergve And Hestpichwriaetivationoaf the
libardune S%{Em |'I|'-kné3exde|eta§on G\é@&tec%%h% pc@éﬂt lang eNaRR hdties

ottt ool inach T O bBPaF. Bt ot He bbb, Thera. 279 o)

pTéiﬁ»BHrZﬂﬁn areas) dElysvmmtalaM’hatnumotrmmmthem 2(2@&@96) Jackson, et

nFeHDt Tb%%c% & hé;%ln\?g%é tg%gp h %é@@f) l ! Btbrmacol.
it pfle

8% (RAOBY BePgerakt &y é‘iﬁ@dt&ﬁh@ﬁn ‘E“aﬂ Rovalgs (2000)].
provi dﬁfer@?@hdlhé)é? ﬂbe@ friieBRh et fiR thid i Pret %i'ﬁgbcﬁlnds which are

utility of n the treatnent of diseas
a1 BPresaH PRI MR RRedey S GERATARESS Bich are capable of
aohibiiad irerCSBPABS/RIGkingeaINe system This expectation

doscr 10G Fau i BRaBEH BPhorBE e ihd B3 el tplalinsufte dpeccticial,
aind hegbicipblzackivityinpy od Fasnd in figcary, 8yich aam%m%aa@my@ §8/23613;
QVDSQ/BH §'774eﬁov9Us ﬁ’él@ﬁt@%é 41 W@bo&eﬁ@%é?@i/{eb%gg@s 5,532,370;

Jackson,

6@%5(5?65555 4h°na@%énsswg@w@smvxpn%mﬁs4e %01/%*&7 WO
91364628 \W 28H362C0W 0 0BadgsT an®¢W@bz/0beddy.i ti s Rheum
43, 175- 183 (2000)]. 20 There remains a need for
treatment, in this field, for conpounds which are
BRleKi DESCRIFTI@ND eHRMRAWMNGAMat ory drugs, i.e.
conmpo : ting the

CSBP/ E@@?’&ﬂ%’a@é Ste&%ﬁéé?é&ilgﬂ%saﬁ énalg%(g)éphar macophor es
havi ng varyi ng pharmaceutical, insecticidal, and
her bi ci dal activity may be found in the art, such as
in WO 98/33798; WD 98/23613; 25 WD 95/19774, now US
Pat ent 6, 265, 410; WD 00/ 23444; WD 01/19828; US

5, 532, 370;




US 5,597, 776; JP 2000 - 38350; WD 00/43374; WO

98/ 08846; WO 01/55147, WO 01/64679, WD 01/38312, WO
wW©®1003/8878 and WD 02/ 059083. BRI EF DESCRI PTI ON EFT/U5#004/004406

DRAW NGS 30 Figure 1 denonstrates the p38 ki nase

cascade. 4 WD 2004/ 073628 PCT/ US2004/ 004406 SUMVARY

SEMNERY BYENE SRVERTI®ON nvention relates to the novel

o b SR h) o3 i B e B S o

bh@r)nacémd:aaconﬁﬂmﬂwas eothpdsihg ¥ campewrichdr| I@rmulaué)randc(ra) and a

rrier Thi s e es to a nethod of
P Hﬁcﬁﬁ“‘:&"@ﬁf’% cﬂ@eﬁﬁ]ré:ger Erredl ated disease in a
5 mammahisinvestich tetedesiofy mathiodiof beatng a€SBRATK/ABE kinppemediated
fgeééﬁl i é{?ﬁ?ﬂmal inHée ftﬁ%ﬁ&i’ YRichEBHRHs& acﬁmﬁ@f‘&?ﬁ?@@s&l& mammal

Or N 5 invention also rela
ﬁmeﬁefdlvefamql}'ﬁ’r@‘l&‘?%@%@ﬂéﬁfﬁ@%u%ﬂﬂa'ﬂ%@a)treat nent of a

cyt okirRg |ﬁ%‘?\héﬁ £do IS8 ECa methd SaMRTEIting Eyiokhesh and the treatment
t her eof i ses 10 ad

R RO MR 068 oG] T BRSO hich Lomprises

10 Bemmiktérird tb saiictharqina) an &iécive arenhi ofra coorpund of Formula:(l) and
Iggmfi cally relates to a nmethod of inhibiting the
E duction of IL-1 in a mammal in need thereof which
conpr iThissnetibmimorespasiicatly iates eemmaihod of ingibitingtthe groduction of

Ay W%\ ndmialGR HB&HJ{HQréBff wﬁf?:h%hﬁ‘méé@ adiflistdrily to 4&id erfmal an

Invention nore specifical relates to a nmethod of
ieffaetiveEmaynt efe W@W@fi.o&ﬁcmuamaed (&)-a mammal in need

15 ther e??ls@&hoﬁﬂ@é !5;56'2:51‘10@%”16!&’(% ’Q{j a mf@tﬁgd o$&1hibltmy'thalproductlon of
effective a ound o 0
?’1. g)m aﬂlﬁrgmglﬁpl gfzﬁqy @ﬁre}% yvgllc@ﬁ:g%mﬁ%sa?qrpmlsé%tg g%kj rﬁ‘é}gmal an
e btivé apfounnbi Hedrpayntied Forrodadl) eoth(lef.  1L-8 in a
nammlTh'isnin@e%%? %‘?gg;%e:ffﬂ%\lf I GORY 4 SRfho ?%Hﬂlb‘?ﬁrﬁ:{ thB %r?ductlon of

to I've anount of a conpound
HoBrin b angromaldn degd tereof Mihich qemiiisrs AdMipIsteriigde .Sﬁiddmwa' an

20 feﬁkaiv%sanﬁ&m@or@&aﬁﬁo&i‘d dfrmhhulbl(nanai(la production of

TNF 1n.a mammal i n need |ch of0)
adni ni $¥sERYS{EoR H‘%%?Becﬁfﬁﬁ’ﬂéére?%lﬁs g}qd\r}’g rﬁﬁiﬁ}ﬂ thg proguction of
CNAiIaUNdamina-oregd ahdregf \aitich (:dnapnsaé@miamistagmg/to gdicemammal an

ﬁﬂ%&{e\‘i%%ﬂl\guvngg %8%18@1‘@@?%6%%@9&@ O];\I égr >rzul a (1)

Accordingly, the present invention provides a compound of Formula (1) and (la):

25

: ()

wherein
R is an optionally substituted ary! or an optionally substituted heteroary! ring;
30 Xis halogen, Ro, ORo, S(O)pR2, (CH2)nN(R10)S(0)mR2, (CH2)nN(R10)C(O)R2,
(CH2)nNR4R14, NRo(CH2)nNR4R14, O(CH2)nNR4R14, S(CH2)nNR4R14,
(CH2)nd, NRo(CHo)nd, O(CH2)nd, S(CH2)nd, or (CHa)nN(R2)2;

5
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R3 (l) R3 (la) wherein RL is an optionally
substituted aryl or an optionally substituted

whedoaonsey/| ring; 30 X is hal ogen, R2, OR2, S(E)TE2004/004406
(CH2) nN(R10) S(O) nR2, (CH2) nN( R10) C( O R2,
(CH2) nNNR4R14, NR2(CH2) nNR4AR14, O CH2) nNR4R14,
S(CH2) nNR4AR14, (CH2)nJ, NR2(CH2)nJ, Q CH2)nJ,

J isS{rGotiondlly subsfi(tda)eérBayingy WO 2004/ 073628

04/ 044 ptionally substituted
ni (g)re?rblg B?W%gogr‘faug Og g?@’n i nt eger having a val ue
m igP ot andnte@er hamingss @lue ofdnoriyt eger having a val ue of 1
having a value of 1 to 10;
q i pan '”%i?hgv'ﬁia@%fb%?gfﬁo aryl, aryld-10 al kyl,
Ro r*ﬁeiﬁs@l%ﬁw 1 meaw caivlyatalcnm alikyly héteraanil dieteroaeiG e so ek,
&\'/chl’p@bieﬂé‘éibﬂe)’allﬁéﬁél téhs&.tu@a &ﬁaagA% thd oy ety. X1 -

Rf@%) @%Cé (A ) J(A3); "Xl is

&AZ)@MS i ndependent | y
X1 yN(FgH 0, 3(&1),ggetﬂCBIio 4 al kyl 10 Al is an

X2 %O b&%&?\'dﬁe/(ﬂyslﬁg@gi b%%%ori%il%} ﬁ% :2 ﬁ;drogen or

Aq |l%ammtwailmm$tlwt®lmﬁnbauwbd Cl-10 alkyl; Gl and &

m:ng%g- fromis N, or G X2,
Az%lr%'vél);g%ﬁg {Gd.‘fyeasé ?éta&?l not both nitrogen; 15 R3
A3 iss yé’“PﬂP@rQSg%ﬁ“ optianally syhejitutedcCg4a alyk| oal kyl, C 3-7

Gq %G'G@él’é%&pbné@{ﬂy)delecﬂiobfbm AN C-x3 OorBlili¥d that G4 and G2 are
het eroaryl C - 10 al kyI heterocyclic, ‘or

ﬁ'é’ig?tg quﬁﬂo 10 al kyl noiety, which noieties are :
R3 @pa hpdragéry GupsbikyluCeg; cyaaliytiediz mkloBRyiCs pakyl, aryl, arylCq.
10 N Gl e 1.1
(ly| W ls?@ ml@z—;s aFiopiRnpky muwm prox@ieRdhaimy iRTGt Bydsogen
eﬁ%tmm deeg @qqehh%g@ﬁl &5 tse@fogf ! .shwyrg%gﬁ R13Pkh eﬁﬁéjamy

BSIt (% tlon | tut ed ary
%‘B‘t‘tﬁaﬁgﬁf‘x} (2 ?'ﬁ%ﬁé dip9ey -4 al kyl, aryl Cl-10
R4 ahﬁ?}qm Jﬁ@b&d&lﬁﬂdgﬂ;arﬁenhﬁé@é@&ﬂ ftbfal hydifbgah k(}‘dtbonmﬁyail.@lsﬂtuted
ona u
o 3 PGS b Ty SR RIS st o
@ryIC1-10aliRy IhetasparyDs hetqbanyifacrutiky avhgreomeptofiilese moieties

%@A)lbé é}ﬁ(oﬁgﬁ anB@tTtﬁiédED DESCRI PTI ON OF THE | NVENTI ON
resent |nvent|on is directed to novel conpounds

R1@gn¢§2ﬁ1§{%ln@p§e%§tlx selycteqyfrom hydrogen or Cq-4alkyl; or

a pharmaceutically acceptable salt thereof.
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to novel compounds of Formula (1) and (la), or a
pharmaceutically acceptable salt thereof.

Suitably, for compounds of Formula (1), and (la), Ry is an aryl, or heteroaryl ring,
which ring is optionally substituted. The Ry aryl or heteroaryl rings may be substituted
one or more times, preferably 1 to 4 times, independently, by substituents selected from
halogen, C1-4 alkyl, halo-substituted-C1-4 alkyl, cyano, nitro, (CR10R20)vNR4R14,
(CR10R20)VC(Z)NR4R14, (CR10R20)vC(Z)ORg, (CR10R20)vCORz,
(CR10R20)vC(O)H, SR5, S(O)Rs, S(0)2R5, (CR10R20)vORSs, ZC(Z)R11,
NR10C(Z)R11, or NR10S(0)2R7.



10

15

20

25

30

35

30 pharmaceutically acceptable salt thereof. Suitably,
for conpounds of Formula (1), and (la), Rl is an aryl,

we@eoohetsearyl ring, which ring is optionall yPCT/US2004/004406

substituted. The R aryl or heteroaryl rings may be
substituted one or nore tines, preferably 1 to 4

times, smtaﬁmﬂm{ lsyan é& | RSB é&éﬁ%épﬁ&lyﬁm%e%é iy ™s optionally

hal
@3@% etgql Ppe gr m@@ﬁm Q- Sub! I.%gltky?ldor halo- suabsh}/uted -C1-4 alkyl. In

OREREABAINVH hd\ReRE4in (l@EUlﬁHRﬂﬁéd/@(tKé ORB, or 6-position, or di-substituted

s ey %@%ﬁ%%orﬁ%ﬁ%ﬂuﬁgﬁ bR, B-ifuggp, 2-metny-

mlec@s,(@)zzmthymmr@omfn{sneﬁmea’m@smMbaﬂme@ch as 2,4,6-

‘ﬁlﬁlulb?cpl Xnotmeé?nd%]dl oé}t%?tlﬁr?{ VerfiBh %HK? fLtRA o@tk%::ﬁ{&‘ugll ring in the

onal subst one or

t3rﬁﬁ§§lobySLl$§I3§gI@ﬁ\ a Uaﬂogeraqi%wtweo PVQWP@Q@J?IJBWHQ% @c-igubstitution,

@kg)d4dﬂsgbst@ﬁ%nerrbodl msnt the phenyl r| ng S
substltuted in th

di - suAtakly hen Rh Istehgetgrogryl Ht%ﬁ%t% nn% lf‘th gitached to the
Phhinbedophord-vinbied @f théhéﬂettmt@ns 4ueh ko hitrogan b idirh lawhaeged ring.

- | - -
5 Feliice £ ) A€ ne00 o5 BB B ifbathomyogeina 2. o
tor Afpyudylmnomyouhem |sesﬂbonlaliymmbstdﬂteﬂhe invention is the
SUbSt Ié')tl}I{EbI? 6&‘?1 |Rt|388|yflla\ﬁ g{yvélﬂ‘e b Bor 3- posi ti on,

'ogen~deriv produci ng a

3 posﬁtqﬂéﬁ?ﬂy é'%g%%ﬁqlfﬁﬁtl on, or a
3, 4- dl§MB§|§/I RLd ©F.4 ﬁwl tlld-Yabshst &L 4|a‘$k del eneaylyto.4

ty a{ tached to (t[: h |
AP B loa o Cara Y e POAC bkl feteraay
metqrroggm-]walkwr hataroc eyl giesterocydy|C 1 Halkyil,(€RanBeo)v@R7,

i di-n n a rg t o
i R S ay??@n%ah%t M BERB PR e
oyhteirgindhd ayryb ebdali, netatoargunetertagyl alky @am bg pph@nallw@@@ltuted

23?" n%uﬁ’taﬁl@' HE aﬁ(ﬁ R]M%Reag%h |§§éﬁe’1ﬁ%b{ﬂy s%léc?e@f’fdrﬁ ®d@ben, optionally

pr%ﬂtgtﬁsﬁﬁ-@ a'ﬂ%ldO@P”ﬁ"WW 'tuteézarw aw%@ﬁw subgpiujed aryl-C1-4 alkyl,

apliynally subSittied Yieletsd Wy bptiohRlly7subptitutsal Heterghryl-af y alkyl.

et e 0y 190 Fad SO Hvece SRR ke Bk Yhspore tmes
(m@mm eS{ DpaRindepSRIEORRDY halbdr) S(@) aRMyorine, chiorine, bromine or
Het g (?é %y%%gg?&‘tm? dj ﬂ?m{;’ﬁ AL 'Yé alk&{r}/y Eﬁéﬂ‘&é methoxy or
Alimseyi Iﬁﬂpwstltgtpdgpﬂ ﬂgg|k9xy, mogn@llq;&gu%h as @gg'w thio, methylsulfinyl or
'rﬁ‘&ﬂg%ﬂﬁw 'a\rde%g t@cb ./ 18 UYSHEO Seh aDHTDIAG suith as

)gr

39E G hab 2 LhiaeS PR ) w ut ggﬂg@qwamy. o

mdlop ys‘iﬁ
NFb@C(@)ut)ﬂ:d\!MBu p\ah@n‘em Rptaind a4l gresabls fridepemdkntly hydrogen or C4.

h e%lﬁ%ﬁ%{vf/ﬁer&ﬂi th ﬁf{ h%i 4 Gcaﬂb&cl@% tgﬁh%tmb %‘ttlo ?-in ?@Xth%ﬁ they are

subs
ptuaoheld toi fmamqage%mbmeﬂymayvhml menallymotamsan addtional

fHelt‘é)rBétBﬁT st #r 5/&79'&8&%%% % ff)oéik E)Q:r d%?ﬂ%/l or

droxy substitute such
- aliyyl C1-10 alkyl group, such as methyl, ethyl, propyl |sopropyl t—butyl etc. or

cyclopropyl methyl; halosubstituted C1-10 alkyl, such CFoCFoH, CHoCF3, or CF3; an
optionally substituted aryl, such as phenyl, or an optionally substituted arylalkyl, such as
benzyl or phenethyl, wherein these aryl containing moieties may themseives also be
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et hoxy; hal osubstituted Cl-10 al koxy; S(O m al kyl ,
such as nethyl thio, nethylsulfinyl or nethyl

w@ioomeks al dehydes (-C(O)), or a ketone, SucPCEES2004/004406

-C(OR6, such as C(OCl-10al kyl or C(Oaryl; am des,
such as C(O NR4' R14', or NR4' C(O) Cl-10al kyl, or
Nﬁiﬁstﬂt@) aﬁé/ to t\AMRﬂné%]E‘y hal S4EeF ﬁi/d}ojgf hy@l’@Qy Bit?stlt@éc?alﬁﬁc& 10

hyd

R AR AT ELC e e Ay Ml U LA L T T
vvhl ch Suh&lﬁy Reis raytlltc{@@hemhmllfygrmg @aﬁxehﬁl ColEnaewiest NR4R14,

L,C iti.on
e R Bliet PRk bPIG R SHIs, S9BS 4R $92Hapd gioIRs being
&AMyl , C3-7cycloal kyl, or C8 7cycloal kyl Cl1-10 al kyl
o o S, AE TRARen, €4 s REOEY bro SRR RRMbocy, oot
- 13k iy, aryk@dhmﬁmﬂmiproemmter@arytﬁhﬂo alkyigwherein these
g@c{létg&@ﬁ‘hé;b’béé%tgnb{iw%tﬂﬁt@féd such gscﬁh:nyl or an
| u u S enz

P Eno SRy VBB R bR R aYh AOIC el RN e Hoo I C1-6 alkyl,
Uh@milweshétémalym -GalvyD; Mh&@ﬁﬁe’é&h REHSE 2 lie8 O Ofe optionally

ted one to two tines by hal ogen; hydroxy;
r?%?ctg%%gsubsmut ed alkyl; C1-10 al koxy; S(O) mal kyl :

ani no Suitalply, Rs i hysltdgeni Cmma!kyﬂ:hauo suldsjiluteth® na; all®l,-Cp-4 alkenyl,

Cg(%%l’kyryel n&if 3¢ gHélkglb{ié 7 c&éloéﬂiﬁl@x da{rﬁggl@lgg(:# afkylahgﬁéhoaryl

r?@reé@arél§1saelkxdehﬂgros»wﬁ%erogmlﬁm b, d@%@ﬁ@h@ﬁ?
%E)l o OB (QImRT, @ﬂﬂ( F%»ttm){dsw%ﬁw Br twrd{@wtw%l@and wherein
bR, kS 1V BT oo IS hg kS, Hberocyot and

heteeocyalio/alkl mditieal rkgy be apienelnsubséisked. noi eti es may be

optlo k it o s Cl- 6al kyl ,
%'tg%&sﬂgéh r{}%&%ﬁwﬁgr o\%mc?lycffg%het erocycl yl d -6
aI kyI Suntai@lyﬂ@@ srivdragen, 6£Z)Hemml@aalw sops@ieRyG1-1@atyl, optionally

WhsstRiitBd 8Ak Br ?tldﬁﬁ@ﬁﬁﬂéﬁﬂu% ﬁgl -y alﬂ@l opt | onal | y

substi t ut ed dro ? C‘l
hal o- S8kl '?msa“ft@za arg 'F@Q?Pef‘éénw Sgﬂ gaierfrom f@éf%e” or a C1-4 alkyl.
al kyn)SmtaW I71pbé(¢p§l|ak<yl haIGEsuEsmm@HQBil llﬁgnkyl Coaf ytkenyl, C2-4
ter r -4 .al

Abi e aRRee St SRk ST RO sl Bl s
thrmIOGRQ@l)éylsbmr@QIyl( IcRIORAOYIC1 MRIKOSCE)1RR20)10OR7,
cyc| R B CIRAZ (CR1 IR Bt o o f&@%dz%/m%ﬂw ond

'n th?e‘%%'r éﬁﬂﬁé‘ﬂ‘i' d‘%@a"yh é?@fQ?é)ﬂ@I“% hg ek?ﬁfych{b iegfl |h§érocyclylalkyl

rm?ietté@rﬁ@b@aﬁidmusahﬂmw ed. Suitably, t Is an
i nteg

hycr ooiEbSeor B eoRLr Y Calaes Ul B2 10 ai kyl
opti or&jltaMy B@lasarbmtlohallmbahmtedcm pptlkgingl 4y cycloalkyl, C3.7

S T, D SOy TR R
Sikvt mbieyy vxmch mgremis are oplieyally su@t@teabé’h@ moeiaiigs @@yzbe optionally
al bdttute§ané orhicRMhes tittdbly 1 to 4 times, independently by C1-10 alkyl, halo-

substituted C4.1g alkyl, Co.1¢ alkenyl, Co_1galkynyl, Ca_7cycloalkyl, Ca_7cycloalkylC1.
10 alkyl, Cs.7cycloalkenyl, Cs.7cycloalkenylCq.1g alkyl, halogen, cyano, nitro,
(CR10R20)nORe; (CR10R20)nSH, (CR10R20)nS(0)mR7: (CR10R20)nNR10S(0)2R7,
(CR10R20)nNR4R14, (CR10R20)nCN, (CR10R20)nS(0)2NR4R 14,
(CR10R20)nC(2)Re, (CR10R20)nOC(2)Re, (CR10R20)nC(Z)OR;
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al kynyl, C3-7 cycloal kyl, C5-7 cycl oal kenyl, aryl,
aryl C1-4 al kyl, heteroaryl, heteroaryld-4. alkyl,

whedoenmsyxl yl, heterocyclyl d -4 al kyl, (CRLORZR)T/OR004/004406

25 (CR1I0R20)t S(O) nR7, (CR10R20)t NR1OS(O) 2R7, or
(CR10R20) vNR4AR14; and wherein the aryl, aryl al kyl,

gmbn%mb(Z)Nﬁ4ﬁ1ﬂa(oﬁ1oﬁzby,{NR ycIyI and
ekt ebl AL Bhep s s R A g <

\S(ﬁ'ggtﬁlﬁtﬁg)nllm HCRZ)NBURY QMMC%Rgé)nﬁmggF(z)mw ly
cycl odl Qb? %Tg%glgq ltllfé/ 8?%%&?%%? %‘ents f@ktﬁ? Egglmmetles are

hmeepleoderyly@elecm@drdnyhalogen ety hgdrpzy, yAlll@xy - yano aikg;|lamino, or
fﬁano%hust.thgm fTngIbh)e,%k?qe% gpgltg@nal |y substituted. The

nol eti es may eoplona tituted one or nore
ti mes,Yedin akaine emhogliment; %w arn epdiepalivaakeiitytesyC 10 aliyl,
a z& clda\ﬁdypcgﬁgélbawamw eryl Wadh & |1Oa<ﬁ%f1 1@aﬁbth€ﬂéﬁhbodlment R3

[ k |
5 8% Ppw%ﬂ%e%t%@iéﬁyﬁaa"@% Ay %ﬁ@eﬂiﬁ@ 10 alkyl
hal oge3uitablyamieen thietR-pmoidly i6 GREMRZIBYNOBGN c(pﬁai:ﬂl?%ﬂl))@tﬁh{ed phenyl

L R AR T R Bk AR e s« o

(aTR2DRADBIIICEZ)RE 4 alkgRIVSRQrafecbl), M8 phenyl ring is substituted in the 2, 4,
(o?'B]&%% NSl b R GitutEa W?h@@% ng&?i@?r% é SRBRSLAMA8 Sa-fiuoro, 4-

R20) nC( Z) NRAR14,
(Cél@i@ yiﬁmoé(mmloé} ';mr 21@@/' y%@c(rzsswmaﬂ in the
(mwmbnmﬁ%é)awme}m or (CRlORZO)nNRlOC( Z)OR7. In

th t I b the R3
o1 ot 1 GASRb e b 920 ep Rt RYnd Aot TP IR nal ogen.

al kyl ,StliigbyoX ys Rl GiexyS(Cgy,&p0(Chip) hNCH1oa®¢®mR20r Vet
BB ICIER%, Akl NI G e CALRIRDA G Ot NRIEl 4
@KCM)WWM (@Sz)ﬁéy@ﬁa(ﬂl‘k_\)w f&MS@HMHe@M@HQnN(Rzz In

|
aernblher @mbailenflhdiPxad Ih%utthgla 'Pzgi\g ?ﬁffnggﬁ/,{%ﬂ@lﬂﬁ%gﬁé(m )A2)(Ag),

ally subst
ﬁ?AIﬂ‘g@@g& kyl. 10 Suitably, when the R3 noiety is
an ar Yauitabipgl isid héteroaryl aipg,ioptiahdlly sabdirnted ohedr ploenithes, suitably

r e_ri optionally substituted one or
r;'otrggSlfrﬂ-%Ség’Sde oeéglﬁ Cl-4 al kyl, or

hal o- SiMiteblyt Iag @dn@pemdahwelem feorp hgdiiepaml halogeneoptionally
@ﬂxﬁé‘l}tbtea I, doélkg U@pﬁfobélﬂ{ ﬁ%sblgletd%‘}llzoptﬂ)nzlI)P%ubstltuted arylC4.{palkyl,

pPosSI t1on,
é%ﬁ’@ﬁn%l'y spibstityfge Hetepoary) eptipnally. sybghiutpd bﬁlereﬂny&m o alkyl, or Ro is
§hﬁemtd>ﬁe‘t MX@RW%WHC'JW\H (Aé)(ﬂ@i OF G(A AN (AS)

2, 4, 6%5“2 W8W9e%féﬁ'“8@gé*y§f°@emmfw fippfonally ?éﬁt@»fe%one or more
|t$ne& pmferalniy i rib dgievesh endependentiaby €1 offp alkyi ma]d)substltuted C1i-10

il e B SR ELS R

5-7 cycloalkenyl Cq-10 alkyl, halogen, - O cyano nllro
(CR10R20)nOR6 (CR10R20)nSH, (CR10R20)nS(0)mR7, (CR10R20)nNR10S(0)2R7,
(CR10R20)nNR4R14, (CR10R20)nCN, (CR10R20)nS(0)2NR4R14,
(CR10R20)nC(2)Re, (CR10R20)nOC(2)Rs, (CR10R20)nC(Z)OR;
(CR10R20)nC(Z)NR4R1 4, (CR10R20)nNR10C(2)Re,
(CR10R20)nNR10C(=NR1g)NR4R14, (CR10R20)nC(=NORg)NR4R14,

9
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S(CH2) nNR4R14., (CFI2)nJd, NR2(CH2)nJ, Q(CH2)nJ,
S(CH2)nJ, or (CH2)nN(R2)2. I n 20 anot her enbodi nent

wob@n/oxees R2, then R2 is the noiety X1 PCT/US2004/004406

(CR10R20) gC( Al) (A2) (A3), or C(ALl)(A2)(A3) Suitably, J
|s a heteroaryl ring, optionally substituted one or
f pped herein.
f%méwé%a 4?‘&6%@?85%9%‘& 1ra‘ﬁ@é%tl\g?;fﬂ:gr%'oE)nphydrogen
ﬁ%ﬁm@@q niy no%(?-a Ry- 25 substituted Cl-10 al kyl ,
opti onrahhmhértmﬁéboﬁmémd( narag ano P io OFJ, &CH@QN(Ré)gtoed

S NG it o HR 8RO e BB DRI CIB RIS Sty pipen X i
(Qlo)wbi(Bb)p, Rd ig @HQM)M&MM)?MWQO)%NRmC(Z)RG
C(Al) &g l%lf&ha? ﬁ'{ﬁﬁo zxﬁ{ggdPFb@erQM?rﬁg%rN R10), or

may be op nor e
Predesr ably 1 to 4 times, |ndependently by C1-10 al kyl,

hal o- %ﬂ:kﬁ@g d;fs%r% if8 &Q‘na%irl@yd valofl Pt kenyl , C2-10
al kynyl ¢l oal k I CI 10al kyl,

C5- 7c>$é1|'t6%wk%h5$lan QE*JOF}Q,WEP%& ér%ﬂl 1&3‘ Mo al kyl ,
hal ogesuitabl{(A) is @y@nenalnlwbﬁututeawﬂmﬁym%

CR10 OR20 s
( CRIOIT AR S0 A8 o R 20 g pited C1-10 k.
( CR1ORR@ACNp, 41RAQ R O)g e SKYDTRINFI$R Ry optionally substituted,

grg%ggg%}ggrg @go&gﬁggg%wg 4 175 by halogen, such as

CORIORIDPANR TN INERYY, i0giTRIEIe 8 mtecb@qqummms CF 3, or

&Fﬁ%z 4k é 6d| 3(§;,2§cycloalkylc1 10alkyl,
e OD%ﬁlégj(éﬁ% %gioa' N@%@((Qf‘@pﬁzo)nSH

|(GR@GB§@ﬁS(@Wbﬁ' CRAHRY)hNRRS(ApE7 REA1ROBANR4R 14,

TR P o

(CRa)RNGRLE7) A2 (¢4 (RERIn@RX O RaobiC(2NR4R 14,

Q%@éﬂstﬂc@% g&%%w)%g?ﬁ]mwwé}ummb\jwz@) ﬁygenS( om
GRaBeo)n g (ONFFsc 5P 1oRasyNFIGUENT 4 e of 1 1o

J(QR-i By B YC(ADA,S an optional ly substituted C1-10
éutab s ,an optional

| ky | d
e 5o ey el Aach 18 ARl eI
dgﬂggﬁ@d))ln@%d bed Riut ewtaBly hy@ibgahkyl .  The A, A2,
A
e I&%n&h%%mﬂ@dn@khﬂﬁe @X{)@/ﬁ@g@@?r&l}ﬁ % FH%@Q—?Q
tG( (%&2%20&&@'3195‘20)%(0529592@ fl uorl ne,
bﬂQ@Rﬁ‘&R aridl istsuttém @ygeh Raltteykn.

éﬂ( provided

ClOwdd) H
S ey ikt . 91@@75@%@@%% en%'yére%s et st et

that G4 and Go are not both nitrogen.

to 4

Xo is independently selected from hydrogen, halogen, or C.salkyl.

Compounds of Formula (1) and (la) wherein G is CH or C(C4.salkyl), and Go is -

nitrogen, are respectively designated as 1,5,7-trisubstituted-1,8-napthyridin-2(1H)-one
compounds, and are also referred to herein as compounds of Formula (Il) and (lla).

Accordingly compounds of Formula (I} and (lla) are represented by the structure:
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C5- 7cycl oal kenyl , C5-7 cycl oal kenyl d - 10al kyl
(CR1OR20) nOR6, (CR10R20)nSH, (CR1O0R20)nS(0O) nR7,

W@ SRL0RBY NNRLOS( O) 2R7, (CR1O0R20) nNR4R14, PCT/US2004/004406

( CRLOR20) nCN, ( CRLOR20) nS( O) 2NR4R14, ( CRLOR20) nC( Z) R6,
( CRLOR20) nOC( Z) R6, ( CRLOR20) nC( Z) ORS,

( CRLOR20) nC( Z) NR4R14, 20 ( CRLOR20) nNRi 0
( CRLOR20) nNRLOG(=NR10) NR4RL4,  ( CRLOR20) OC( Z) NR4RL4,

( CRLOR20 )N dNR4R14, or ( 0C(Z) OR7
Sui t abl y, re of Al to A3 subslituetsis
substig Rl/ O0R20) nORg; j itably
hydr ogeéen. I n""anot fier enbodi nent tjhe C(Al) (A2) (A3)
group is LCH2OH) 2, {” C(CHS)(CH2(H—92 "
X1( CRLOR20) gcH( cH2oH) 2 or X1 (Ila)

(CR1IOR20) gC(CH3) (CH2OH) 2; and X1 is suitably oxygen or
r\kl/terqlgen Suitably, Gl and & are independently

enécted fromis N, or GX2, provided that d and &
ateis motoptionaily nubﬂmged arygor a@optpnauw@w@ﬁwm heterostybingd

f
R O SO %gﬁ@?bn'\“ﬁéP@‘%irﬁ‘héy‘b“zqu“@‘g&?@% |
and(@2)n¥R4R1 4. HoamNR 4B 0 &P 14,
Ry e g
deﬁﬁﬂﬁﬂﬂﬁna& S&Qﬁ?ﬂ‘ﬁ?g %tﬁrcja%{ﬁ'a (11a). 35 Accordingly
coiaPau adsnteferfavimgl save(d of odio{ | | a) are represented by
t 628 PCT/ US2004/ 004406 R
]RGS IGRr pavith LR8P 4F 3! (I'1) R3 (11a) wherein
Riis 01 @n lr@ipwrd‘ﬁ?é{lﬂg)ﬁ valseli tiot®d aryl or an optionally
%thn N( iﬁ Hﬁ yI ;12@&'1 ﬁ%l 'h%te'?@arymgtero%@@ﬁ%aalkyl
(CHQ’ 'ﬁNﬁlﬂi&@S LF@ Ut ¥r'ﬁ\ﬁEF'?1c2lety

% Pl ), OW%)M) Q(CH2) nJ,

Oﬁz is an optionally

'§ g&@e@ 29;: nis O or an integer
héis irpependdnily hwﬂrogem daladgen 01@1m, alkylD or an integer
h@\/@%ﬂ o%tn?ﬂil&i%u%t&&te%zm *goﬂk s 0 or an integer having

alue’' o rogen C1-10 al kyl, aryl,
a5 @n optienadly igybstitwied Seta Y het er oar yl C1- 10 al kyl |

Ag is hydrogen or is an optionally substituted C4_4¢ alkyl;

Gq is C-Xo;

Rg3 is a hydrogen, C1.1¢ alkyl, C 3.7 cycloalkyl, C 3_7 cycloalkylC {_4alkyl, aryl, arylC1.
10 alkyl, heteroaryl, heteroarylC4.1¢ alkyl, heterocyclic, or a heterocyclylC.1g alkyl
moiety, which moieties are optionally substituted; provided that R3 is not hydrogen
or methyl when G4 is nitrogen, Go is C-Xo, X2 is hydrogen, Rq is an optionally
substituted phenyl, X is Ro and Ro is hydrogen;

R4 and R14 are each independently selected from hydrogen, optionally substituted
C1-4 alkyl, optionally substituted aryl, or optionally substituted aryl-C1-4 alkyl,
arylC1-10 alkyl, heteroaryl or heteroarylC1-10 alkyl, wherein each of these moieties
may be optionally substituted,;

R10 and Rog are independently selected from hydrogen or C1-4alkyl; or

a pharmaceutically acceptable salt thereof.
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whi ch noieties are all optionally substituted, or R2
is the noiety X1(CR10R20)gC(Al)(A2)(A3), or

W@ionap(s29 (A3); 15 X1 is N(R10), 0, S(Om or BRIOSD04/004406

X2 is independently hydrogen, halogen or Cl-4 alkyl;
Al is an optionally substituted C1-10 al kyl; A2 is an

opt | 0RalihBly, v BSdthéndrisbdirhet kil entiOn, WBernX @ 1 SRR is C 3.7

%@qk}&ég IBgnfS’lc{QéHW b%.& ot 1%@%(1310%![2%' Igetgroary?i %eroarle1 10
alkgl, heﬂemdycllcﬁor.’j’a ﬁeteymydﬂbhyi@lﬂ,yl #adidty, or Rarig ithe moiekyCl -

KB T ED PR ARBRRIEST 10l kyl i ety

whi ch noi eties are opti onal l'y substituted; provided

t hat ﬁéﬁh—:%&@@ |vé1%(§§gc%§¢ﬁ Foﬂﬁulﬁgg?@ﬁld (WQeé?eGl i's

nitro rogen, RlL is an

At piariojorpenaliba D B RAPOmSG Bad Ro. and R2 | s
By(dmo(@lﬂﬁbrowenwjtd (B¥torpRe®AtNsinag ﬁﬂwruieaul -ohel ected

t 0 aII ubstl
oS L o y S Sefth elbiipage-one:
arsjlbls((ZIchraﬂ)thiyl) 7-{82- Wdibxylﬂ laldkgsymetted)ethgBairginolit,8Inaphthyridin-
het er %?{ -10 al kyl, wherein each of these noieties
may be i9 ohally substituted; 30 R10 and R20 are
pna@pemwthallxecmm salbliveteplir ogen or C1. 4al kyl ; or
a pharmaceutically acceptable salt thereof. 11 WO
2004/ 073628 PCT/ US2004/ 004406 Suitably, in another
enbodﬁ?@?ﬁouws eieormiirdhtangr{la) wherpirkGipds ﬁb‘ or{{ematgyl); and Gy is

Byén aycles dtyély dﬁs@natemaengm F}éh&mtﬂtaﬂ-h}d namhyfld,me 2-(1H)-one
eteroar

I Cl-
ﬁg%ep%%c#aﬁ%@rg Biso 3SR d e AR PR e ang 1)
R2 is the moiety XI1(CR10R20)qg-C(Ai)(A2)(A3), or
C(Al1) i i :
and ( a%&@éé/z&w@?@ﬁﬁgﬁﬁ@nuﬁ%uﬁ%& (%) e ES1TLBd bl ke
stiveteigheny!l ) [ 1, 8] napht hyri di n-2(1 H)-oneX; and
5-(2, 4-di fl uorophenyl)-1-(4-fluorophenyl)[1, 8] napht hyr
i di n- 2(1H) oneR R

[ no} [1,8

1, 5-bi s( rop enyl) 7- {[2 hyd OXy- -(hydroxynethyl

) et hyl ' onezAQor a

phar mg&eut ﬁbal I @Zacc:)épt abl e sal®@  t héf eof G2Comounds of

Formula (1) and (la) wherein & is or C(Cl_4al kyl),

and GlL is 15 nitrogenllBre respectively desi gnafiled as

1,5,7 trisubstituted-1, 6-napthyridine-2-(1 H)-one

wherein

R1 is an optionally substituted aryl or an optionally substituted heteroaryl ring;

Xis Ro, ORg, S(0)R2, (CH2)nN(R10)S(0O)mR2, (CH2)LN(R10)C(O)R2,
(CH2)nNR4R14, NRo(CH2)nNR4R14, O(CH2)nNR4R14, S(CH2)nNR4R14,
(CH2)nd, NR2(CHp)nd, O(CH2)nd, S(CHz)nd, or (CHa)nN(Rg)g;

J is an optionally substituted heteroaryl ring;

n is 0 or an integer having a value of 1 to 10;

m is O or an integer having a value of 1 or 2;

g is 0 or an integer having a value of 1 to 10;
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conpounds and are also referred to herein as conmpounds
of Formula (I1I1l1) and (Ilia). Accordingly conpounds of

woeromrzm2g 1 11) and (1lia) are represented by tPEI/US2004/004406

structure: 20RR NN ONG XONG®& XR3(lIlII) R
3(|s|a) wherein RL is an optionally substituted aryl

|§ﬂ %bbr‘?%aﬁ( I?:'_é/! taﬁl%ﬁ bﬁ I{gf PRferbaryl Réteroa®RC{<1b&kyl,
(CHQ'H U]Ql‘ﬁ)eé(a@ﬁk pti é)lllzﬁuﬂ?ﬁl F@PA, Rﬂﬁ'@ﬁi‘)%ﬁk4m4
o SETRRBRCNpPBINSEA g, 1ol
é{) P (P)y ’toutcg{i h@?’eroaryl ring; nis 0 or an
X3t ie gelepbrddnty hgdrogén énatpiged ot 61 10alkyl30 mis 0 or an ‘
t: f 2; is O [
S STopt BN uBettRed g o) T So0as 073628 | O
F’@Tsasmumalimuwtuts@%stdﬂ}l@ﬂ,ogen Cl-10 al kyl, aryl,
mv%%dr%geﬁbkaélan d?)%ﬁéll?%ﬁb!étttut@@ rqpapd - 10 al kyl |

noieties are all optional |y substituted, or R
BfeXaoi ety X1 (CRLOR20) gC( Al) (A2) (A3), or

%ﬁi)a(lﬁﬂ(}jdg%) C1.- ﬁslalkyss G\[@Rl@):loal@yl 6(30) Efycl@sflkmll;gﬁﬂ@l abyl, arylC1.
i's en, . ha

SR BRI A0Sl LD B, 75 g 1o v
opt momw vamrbsmtlesmrednpmma]@ sabﬂymtpdASO‘mjed]Wt Bgésnadhydrogen

%gmgmw W éi |§M9§%{{ %‘%Qc@% ]>@2Ci§ y% ogen ® sf(an%p&?gnally
R I G AN R kyly |

%@r‘id)ﬁ'iz;’lare éb&memweﬁaéﬁtry%@e@{éwbm h@a@gmmhm‘auy 8fibstituted
clyl Cl- Leties

opt Iy G e E%”teﬂﬁé\(}n Arptipal SR -1 % an,

hy da@rg:eim o0 akylratieydaryoe het€ioaindC i bratigg whet@n eachCefXBese moieties
n optionally substituted
phenyy%%p?gl‘?@ sﬁé&%ﬂ%&

s hydrogen; 15 R4 and R14 are
d%mjmandwlag@emdednneﬁds@tly@et@teoffmﬁhwr@g@@éhC1agkybﬁlal |y

SHARinb s GfalydecBpBbledat iRbbonal 1y substituted aryl,
or optionally substituted aryl-Cl-4 al kyl,

Representative species of Formula (lll) and (llla) are:
7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,8]naphthyridin-2(1H)-one;
7-Bromo-1,5-bis(2-chlorophenyl)[1,8]naphthyridin-2(1H)-one ;
1,5-Bis(2-Chlorophenyl)-7-[(2-hydroxy-1-(hydroxymethyl)ethyl]-amino}-

[1,6]naphthyridin-2(1H)-one ;
N-[2-[[1,5-bis(2-Chlorophenyl)-2-oxo-1,2-dihydro[1,8]naphthyridin-7-

yllamino]ethyl]acetamide ;
1,5-Bis(2-Chlorophenyl)-7-[(1H-imidazol-2-yimethyl)amino][1,6]naphthyridin-2(1H)-

one;
1,5-Bis(2-Chlorophenyl)-7-[[2-(Isopropylamino)ethyllamino][1,6]naphthyridin-2(1H)-
one;
1,5-Bis(2-Chlorophenyl)-7-amino-[1,6]naphthyridin-2(1H)-one;
1,5-Bis(2-Chlorophenyl)-7-chloro-[1,6]naphthyridin-2(1H)-one;
or a pharmaceutically acceptable salt thereof.

Representative species of Formula (lll) and (llla) wherein X is hydrogen are:
13
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aryl C1-10 al kyl, heteroaryl or heteroaryld -10 al kyl,
wherein each of these noieties nay be optionally

wGaainegniIce’ ed; R10 and R20 are independently seP@UUSIHN4/004406

from hydrogen or Cl-4al kyl; or 20 a pharnaceutically
acceptable salt thereof. Representative species of

’:IOBMyﬁS Ehér{y) 1P1'iIfiI 6fidphilyrigihS-one;
X

ylr,q b;p[lpeg 11 -16‘3 htrwn%lrn Egﬁgyolr) 3, 4-dihydro[ 1, 6] napht h

El)rrﬂfaarﬁacehggallyle&(ﬁptablb%mmétyﬂ )[ 1, 6] napht hyridin-2(1

one ;

1, 5- Bi s(2- Chl orophenyl)-7-[(2-hydroxy-1-( hydr oxymnet hyl

) et hyIQonmnundia of Fdrméilan@)pdrtchia)ivdiensi2 pathti+ ena Gp are either CH or
2 .

M.} thrqu%e%y\gla;?élw@?é% %‘13/ I,‘/]' ﬁ’%(i’bs}rtlﬁe&i bNEERLZ 1 H)-one

F£oRPBHRY szar'gﬁr@ edsoHeteyiey i herein as compounds of Formula (IV) and (IVa).

H i m dazol - 2-yl met hyl ) am no] [ 1, 6] napht hyri din-2(1 H)-

30 ; ,

1, 5- BIASERIBAASRAREAGE Pt Formuia (Yt (YR asersRog sty vk
istattuile: 6] napht hyri di n-2(1 H)- one;

1, 5- Bi s(2- Chl orophenyl)-7-am no-[ 1, 6] napht hyridi n-2(1

H) - one; R

1, 5- Bi s(2- Chl orqphenyl )-7-chloro-[1, 6] na%‘t hyridin-2(1
H) - one; har maceutical |y |l e salt

t her eof . tive species of 111) and
(Ilia) L5 hydrogen are: 2004/ 073628
PCT/ U x- Benzyl - 5-pffemnN~ 1 ~g2 X

H[ 1, 6] naphlt hyri di n- 2-one; 1, 5-Di phehnyl -1

H[ 1, 6] naphthyri di n- 2- Q@ or a phaﬁ*maceutl cal fiya)
acceptable salt thereo 5 Conpounds of Fornmula (1)
and (la) wherein both GL and G are either CH or
G(Heleidal kyl ), are respectively designated as

Titis B elip i sl hiide 4 Bpah BFicRly Slienffea AAEPSKMAR:
Eﬁﬁrﬁﬂ , ®Rd, @ Ohwido,((CHz) nN(Rg 05 @By CtpdthasCENR2,
) e e L e S GO
(1 vi§H2)nhd¥Ra(rHen RO (CE2ld, BitH I {CHamE{R 2)2& ed aryl
QU'is AR opPdriafy alibatinged Béletdd@dinget eroaryl ring;

n is 0 or an integer having a value of 1 1o 10;

m is O or an integer having a value of 1 or 2;

g is 0 or an integer having a value of 1 to 10;

Rz is hydrogen, Cq.1¢ alkyl, aryl, arylC4.1q alkyl, heteroaryl, heteroarylC4.1g alkyl,
which moieties are all optionally substituted, or Ro is the moiety
X1(CR10R20)qC(A1)(A2)(A3), or C(A1)(A2)(Ag);

X1 is N(Rq0), O, S(O)m, or CR1gR20;

Xo is independently hydrogen, halogen or C1.4 alkyl;

A1 is an optionally substituted C1_1¢ alkyl;

Ao is an optionally substituted C1.1¢ alkyl;

Az is hydrogen or is an optionally substituted C1.1¢ alkyl;

G4 and Go are independently C-Xo;
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Xis R, (r)R2, S(OnR2, (CH2)nN(RL10)S(O) nR2,
(CH2) nN(RLO) (O R2,  ( CH2) nNRARL4, NR2( CH2) nNR4ARL4,

W@L@HB)WMRAR1A, S(CH2) nNRARL4,  (CH2) nJ, NR2( QMZD/1S2004/004406

ACH2)nd, S(CH2)nJ, or (CH2)NN(R2)2; J is an
optionally substituted heteroaryl ring; 20 nis O or

3 5 R 1IRAIRSgehagi Ng a'ﬁ(yV@j A ? th:loélkgOCg cydBaukSw@ aoz{an@n aryl, arylC1.

I Nt eger havi n value 0
| B alkvinBePHENE hERrARYEH- 10 By betepsyels, SRARSEORYCVIC1. 10 alkyl
CL- hoiedy, kyhich rasiglies dre wbfibnall) sabdtihted; het eroaryl,

BT b 8 Bl o Bt Pty subsiuec

( CR@@RZQM G(MQMIM)JbS‘Bl)'ted aryl Qr@b)lém)/ @%tﬂuted(&rw-& -4 alkyl,
hyg\g& 1 -Po ﬁﬂrlo)%é‘fbro%l %%@%1 18 R?kS}P' %@%‘ﬂ?@ééhyof tﬁu?se moieties

I's an opti
sub%‘lah/tbgto@ﬁm@i'yf@bséllméw A2 is an optionally

$oreGdebdndérty! le%%d%nhﬁ drBEeP8a, QhlkISprdlided th
Vﬁ@l onaﬂl%y gubset]plgtnut ed 881 10 al ky Y &é n1d2G2ya?e ded that
8pendently C X2; 14 WD 2004/ 073628

PCTRHJ&?@M/yQWQ&eRﬁ)xySuBsthd paetyl, XOb. (¢9|2ﬁ1NWAR14Cn3s @, R4 and
ry

[.pal kyl C 1-4al kyl
%Caﬁzy é/otﬁgrﬁg?%é?@yrﬁetﬁ@t e?/oar yl CIa 1% al kyl , v

lreprermegeltically asceptabletsalt twyedty| O - 10 al kyl mmiety,
whi ch noieties are optionally substituted; R4 and R14

are each independently selected from h_)édro gen,
opt i oritRblY bRt Rt ift28-chigraphenylapid £l.4-GmhesmzandRs is a 2,6-

%‘rtﬁﬁrbéh&ﬁﬂ and Xlis OW fHehi ; ?'dth/er%’e@%bﬂl t %ngltgbbﬂ whe R4 and Ra
a e
Apbagels RETR LR VTR ?i%eetﬁ? 2 S@petisan C 1-10 akyl

opt| onal | y substituted; RlO and R20 are [ ndependent Iy

sel ectreg, LAy 008G Shedih oy g ded that

@h(@rfworomehw awpmmm 2(ihH)- QUIOOHHRﬂe,and R14 are
‘Bt Q‘fuo?df%’én??ﬁ]g -’ﬂ'ﬁéljapllwenyﬁ ﬂﬁ‘ﬁ{g@ﬁ&hﬁbh@al |y acceptabl e

hereo chl or ophenyl ,
S’r F-giflugropneyBHy( 'fﬁﬁéoﬁﬁ@“}'l?s 2 H)-aginpEnofiez hi or ophenyl
@-fethgiphéenyl2i -(4-ienogRzniv-20tHejuitdiasnaret hxt/) I

St |
IrehGiE-saipaiehiy- Bty Rl RS eRe 2
1- 1@1Ia¢lmhe, Representative species of Fornmula (IV)
WB‘S#%’ S%'?%Eﬁ WS G R PPYaT SRy g 201 -
guinelBrrione;

6 bromo-1,5-bis(2-chlorophenyl)-7-(methyloxy)-2(1H)-quinolinone;;
or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, compounds or pharmaceutical
compositions of Formula (V) and (Va) compounds have been found to be useful treating
a CSBP/RK/p38 kinase mediated disease in a mammal in need thereof, comprising
administering to said mammal an effective amount of a compound of Formula (V) or
(Va).

Compounds of Formula (V) and (Va) are represented by the structure:
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20 5-(4-fluorophenyl)-1-(4-fluorophenyl)-2(1
H) - qui nol i none;

W®G2{02/026e f | uor ophenyl ) - 1- (4-f 1 uor ophenyl ) - 2( 1PCT/US2004/004406

H) - qui nol i none;  5- (4- et hyl

phenyl ) -1-(4-fl uorophenyl)-2(1 H)-quinolinone,
1, 5-bi s(2-chl or gphenyl ) -7-{[ 2- hydr oxy- 1- (ﬂmydr oxymet hyl
) ethyl]am po}-2(1 | -q) qui noI i none;, 25

@ m @o) et hyl ] am

g(orophenyl) s (%%%%(2(1 | -

) - qui nol | none, ; or a pharmaceu Ct)l cal acCept abl e sal't

t her eof . 3cngn anot her  enbodi nment ofR%he presen

i nvention, conpounds of phar maceuti ca conposi \(aéns

of Formula (V) and (Vva) conpounds have been found to

S&etflgﬁful treating a CSBP/ RK/ p38 ki nase nedi at ed
I'Sease in a manmal in need thereof, conprising

dﬂmsmnslpépnmbj substiulied andenan oplionefly suhstituiecheiaroarybfing

Fo Eﬁ%ﬁﬁb‘é ﬁg,@ﬁg}’é\@)ﬂn&é@% i’es ew§§))0ﬁ$ﬁgng%ygglq}?g?mz’
15 (&b*z)a B736382(6¢R) eBHR 1. SYehigdn NI R 45 (Eh2)nfyA¢R 14,
GZX(@@ QSZ\JR@ o‘ﬂz%b(,‘@ CH2§31J( Sf@)HZ)\MﬁQTrQCHQ (RS)AN

SE onaE Jtuédar an optionally
BS0iPHP Yﬁg Eptequ rmg X is hal ogen, R2, OR2,
3(1©)0ndR2n iGtehi) reN(rig 10y BiepimRd, 10; CH2) nN( R10) C( O) R2,

S Bl “'5?@35%@@%@? D)) o) 1,
(i@, mt@ger(l@mgrﬁ\ng ® 10 an opti onal |y
wgtl’i HFHQ@H @Fﬁ@rafk?r )ﬂyl rdrﬂ@1 1 8rhlp(y$ &6&5&@22b?ﬁfé§ggp -10 alkyl,

h%ﬁ% }%%‘l%@r%ﬁ" fpwﬂnaﬂy Sl(qbﬁl'té‘t?ﬂ OF Rars IetBYEY havi ng
a valh(m-?ﬁfRéb &@MQAZRRS) ®r Cymﬂo@m )C1-10 al kyl, aryl,

10 t eteroaryl C1-10 al kyI
%{'gﬁa(ﬁﬁp)etl gb)aﬂ‘ e?ﬁ1 ronal |y substituted, or R2

i 2% ishrdependantly XydiogRLORRGEYOF A )-4ARV;A3) , or
K A Aplib A substituted C1.10 alkyl;

Ao is an optionally substituted C4.1¢ alkyl;

Ag is hydrogen or is an optionally substituted Cq_4¢ alkyl;

G4 and G2 are independently selected from is N, or C-Xo, provided that G4 and Go are

not both nitrogen;

R3 is an hydrogen, C1.1q alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC 1.4alkyl, aryl,
arylC4_1¢ alkyl, heteroaryl, heteroarylC4_1¢ alkyl, heterocyclic, or a
heterocyclylC1.1g alkyl moiety, which moieties are optionally substituted;

R4 and R14 are each independently selected from hydrogen, optionally substituted
C1-4 alkyl, optionally substituted aryl, or optionally substituted aryl-C1-4 alkyl,

arylC1-10 alkyl, heteroaryl or heteroarylC1-10 alkyl, wherein each of these moieties

may be optionally substituted;

Rg is hydrogen, C(Z)Rg or optionally substituted C{-10 alkyl, optionally substituted aryl

or optionally substituted aryl-Cq-4 alkyl;
R10 and Rgq are independently selected from hydrogen or C1-4alkyl; or a
pharmaceutically acceptable salt thereof.
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15 X1 is N(R10), 0, S(Om or CRIOR20; X2 is
i ndependent |y hydrogen, halogen or C 1-4 alkyl; Al is

wa@eooepticesal | y substituted Cl-10 al kyl; A2 i s BEI/US2004/004406

optionally substituted Cl1-10 al kyl; A3 is hydrogen or
is an optionally substituted C1 -10 alkyl; 20 Gl and
& are independently sel ected fromis N, or G X2,

provi ded that Gl_an not bot it
B by RO FTaIAdg B e e Baract ot G anc2) as
Wéﬂ'a@@okﬁpb@qasﬂmh laxshrmamyl-&s ph@flﬁwkh BH1; ﬁi}lﬁp&’[l‘iwﬁlln -2-one and 5-

ter a et clhic,.or_a

B P E BRI RREROT Wiy i BT e e 4 o8

mptblmrsabﬂtyeﬁlﬁwklmaaeed 25 R4 and R14 are each
i ndependent |y sel ected from hydragen, optionally
substituted Cl1-4 alkyl, optionally substituted aryl,
or optAsmamhyreemb@mtlonausewbgwted@nésasmlﬁcalwgﬂn@n shalpmean

aLky broup§ 58 haREHM, sBEh B@?h% r&ﬁl&lnelgrcﬁﬁlhéf br ioWiher ﬁyd?ox hydroxy
each of "t hese rml eties tionally subst Lt)
R9b$t§Utﬁ9&>r1o‘gi@H‘ &1z)0 Aoty wﬁx aihpgsy Qi AIEPHE E?lsau sfitited C1-10
Glkok® SXO¥ivlalkyd @ncma@hqlethﬂﬁzstmdtwladn@r yil mefBI sulfonyl; -C(O);

W ifnlerdiois g AR kor hoeaeho bl podldh i agiko. such as

@migo onphanwrac@wﬂbstﬂhﬂeyl Cacg elpylads vdnesaih thet ReRegfcan Dﬁclmtogether

%@;ﬂ%@ﬁfﬂ?@é EAnHPARO 500040 a (CRIRAU B F?‘fen?%ﬁﬂgiir?g which

welipnally c@@tﬁﬁ@m@sﬂdg@aﬁ f@iergzatomeﬁeﬂﬁmedsfr@n EHY(S: £1-10 alkyl
%@y@]oﬁﬂ(@hbh&é'ﬂyéloaﬁkﬂm @"ﬁkﬁgr&]@e&ydhés methyl, ethyl propyl
een
%@VL&@OWL HE ofoysidiran seing el saubedud intiiakil dicn

Faét, e CF 3" apdptionally subsn!:b&tjl drylt ®dth agndhesyl, or an optionally
Ssﬂﬁglttuﬂeg E S\’Ié’ %ﬁesfu'cﬁ %g b%ﬂ%‘l or %I%thy;f}e réh Wa%% a@? containing moieties

romn
inoal ad@o bﬁyu@sﬂi@ed hwiodwy tmmtbs/thadqmédhmlomhvdww substituted alkyl;

@1| 1QarbkP @(@),ﬁél@" aﬁﬁm%@ﬁ’d(& JREuSRREY C1.4 alkyl amino, such as in
ha Iyl

osubsti t ut 0_al koxy; S(O m such as
fae Nﬁl‘mﬂﬁlg@u%@ﬂmgﬂ’l qucﬁzﬁ or net hyI sul fonyl -C(O ;
NR4' letabwwaﬁhéceaﬂcangradc@wble 8hl&s aa%llnmdwpwd@eé kXilled in the

%dasqgﬁg%]p?%p%%o ﬁtaszpl%‘ok%m ?nq?%rggrélc %c@ﬁ u&ﬁoaﬁ%xarogglﬁnc acid,

dydtabremicegisl Bgphuris cid, phesphiotic egenmeithankisulhhertiegcids ghane
%htp%%%lckp ag&fc@c% mali® aélg n[ﬁl ona?(g?ﬁ rditn9 2901 15kc er.cnd oxghc acid,

contalin$ an a et er oat om se
fs,uggml Sfun@jmmldap@qlc aqig, hepzgiepeidpgdlieylic acig, phenylacetic acid

%ﬂrﬁyﬁje@@b&ul Cl- 10 al kyl group, such as nethyl,
et hyl

eyl ot SRS aRT SCeH AR GBS SA Al CorPapRgs of FaEHa () may
GisGbe2tdrmed with 3; pharmageiuticalltlacyestaliils atiart, & isatarice, § aclabstituent
6@%@&8&%&1%9% c%%o‘%?%o?&?.l L\S}(/Jitable pharmaceutically acceptable cations are
well known to those skilled in the art and include alkaline, alkaline earth, ammonium and
quaternary ammonium cations.

The term "halo" or "halogens" is used herein to mean the halogens, chloro,
fluoro, bromo and iodo.

The term "Cq.qpalky!" or "alkyl" or "alkyl1.1g" is used herein to mean both
straight and branched chain radicals of 1 to 10 carbon atoms, unless the chain length is
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substituted aryl al kyl, such as benzyl or phenethyl,
wherein these aryl containing noieties may al so be

wG@ipsnTIce ed one to two tinmes by hal ogen; hydrP&EUS2004/004406

hydroxy substituted al kyl; 20 Cl-10 al koxy;
S(O mal kyl ; am no, nmono & di-substituted Cl-4 alkyl

8ibRfse fﬁHffAH %Iddﬂw bbﬁd}m&?é&togmm eyl An- a}oiﬁyll fso‘b"ropyl n-butyl,
CF3. Sultabl'e ar maC a\ cept abl e sal
ﬁ%‘l’u")('nm’?”fyb t?’ﬁ@%!' quﬂi ?’ﬁ“et ﬁf@ art. and incl ude

basi CTIrSﬁél{drm "aycmanqn"gguséu ige'rquo gRSRinCyalR ndan,calsupu’@feaaoly of3to 8
roc robr,om ¢ .aci .

AR e PO BB TRBH S elopeb) Bibangopahd the e

sul phohe eraccytlosdicstyl ¢s asidderemfio meas icyclictraglicals,i preferably of 5to

8¢h on?,I Wi hAR é%’clieals"f‘fsflé Borﬂﬁhglgdlﬂg%b{ Rotdifid éo SYESeRtetyl,

acrd, tumaric acid, acl enzoi c acl

cydidheyenyd, ansh the lighenyl acetic acid and mandelic acid.

' n adghd i, "al‘RQﬁyVI'"EQEHB hemkd at eﬁ!“d&:@@&@rﬂﬁ S AlebA sﬂﬁlght or branched

ds of
Gl PGS 01 40 P3RBT PSS 5 SN BBE TG bSretp, iplucing

Bt llﬂhl!@dﬁto etRénylropdPEIYITH-propeny, Z-aAlckiyiy -pieperlyy 1-butenyl, 2--
Ew t g 'F% rmaceutically acceptable cations are well

e skilled in the art and i ncl ude
al kal Theteral "aall'i im@sedhhé¢rkin tamﬁaniplm‘nwlrmd rgphthel nar y

ammoniym Gal: thg{é%ar}-{ hf%n i fin &ah ny eﬁrpbihail@rgspéh ad heteroaryloxy”,

used herein hal ogens, oro
br Gyeterearil alladd is Bmdiesein i mﬁamﬁi‘dhm@y‘iverqﬂam@awg/rmg dystem in
wf\g:mené ol%oré ﬁn@@&ﬂwtﬁﬁ 'oBk Br frdTR&Brdaedis s&éétéd Q‘BtTn tRégroup
adi ca car pon

BATSRB5oh B, Dreioh S ol ot IS0 25 Ghle0 PyRsGe: furan, pyran,
EP(ESIHHdSEO@Aﬁcﬂnﬁé%@qunﬁdhhe;wnmolmwgyedmeJ meimidinegyridadine,
ﬁ)(?r:%{ne uraSI o& %H?% rBﬁ(aZOIStlQ(%Qal'zolg &aﬁﬂ%&l?zc%@QHIQE&Qyé?thlazole
mmme Itqztl@olenr@wler mamum@w«ye on@n@@é@am& einto
mean Eltéan 'fh@f@r&%ﬁo" (O S SRR i My Brdifhefion %H%QS
|ncu but not limted to cycl opropyl cl ope [y

@r@ﬁw@k plkyldfiugaskhargipdo MRS R Owe'rt'aﬁx w?e%y-vfa efg-10
Hﬁsﬁﬁbdﬁ@ ﬁmgns;tsmmawm@u ohé er maﬁh m&js&;onm’rgf)l@éa albﬂnyred‘fet&oaloms

ave, e ho |

BEECROTT A e B epUre Rt S@YB SROR TP HEligber naving
aheldei dd.ar 2T hacht &, ot rdt limityd To, e saieratdoeoraiantiadly saturated versions
8?&1%“‘[8?&‘8?’?" 51?18 ééfrn%b!%%vé) Pﬁe Q@féﬁ%ﬂ dl%a?’rcﬂ? 1etraf]¥dropyran

radi cal on at ons
tejrahygiofusan, ttﬁtéafwfpthlpmr@dlnﬁ@dmgm'%ﬁd \W&IOHS fitheguiliup moiety),

?E/ﬁ‘@lfébﬂe Filafeﬁé_fhﬁ@%ﬂﬂéraznﬁ ﬁBl)He, lh?c:rf@‘&hmlne](mc@ﬂmgm}dlzed

I ke e term"aryl” is

but e but en
M@'@H’nﬁ@}(g‘lenwﬂ fyr me M’p‘i‘fé'ﬁ’ az&mpenapht hyl. The term
"het ermpanatn "a(rajkyll drs'hetsroapylalkyl" amheteoodyclicikyt s usaddierein to

el SR e el BN 2D koo & bt moe
as also defined herein unless otherwise indicate.

The term "sulfinyl” is used herein to mean the oxide S(O) of the corresponding
sulfide, the term "thio" refers to the sulfide, and the term "sulfonyl" refers to the fully
oxidized S (O)2 moiety.

The term "aroyl" is used herein to mean C(O)Ar, wherein Ar is as phenyl,
naphthyl, or aryl alkyl derivative such as defined above, such group include but are not
limited to benzyl and phenethyl.
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15 which one or nore rings contain one or nore
het eroatons selected fromthe group consisting of N, O

wW@e00$07®eeh as, but not limted, to pyrrole, pRCHES1084/004406

furan, pyran, thiophene, quinoline, isoquinoline,
qui nazol i nyl, pyridine, pyrimdine, pyridazine,

PYT az i@ tertl ‘@MahoylO%Aeadhateh t )OSRy @RAMherein the alk
oxat hi adlzzol ea 0¥1| azol e, |sotoﬁf§§gbgb 151?( dﬁazoreeln & alkyls

28§19eH9e @OVer i azol e, indazole, imidazole, or

benzi mig mbmze&@\aithﬁmrﬁp@ums bieth@ baal ineention Madyt exist as
conbi nat i,on

%M?%?%%ﬁ??éi &?ﬁlgﬁgmarﬁ or Q'aﬁgeé%]OWSF ?rﬁ’ets‘f’) c%%urgjs may contain one or
swire @ayrechetric gagrani aicbmy and setyexist eckadertiie ancheplieallydictiveniprms. Al

DY HeS Y oﬂndﬂé‘l EHTB&Edgrlfc.&?ﬂér% Ehcﬁ‘ﬁ&t&%ﬂﬁérébf%‘?@un‘&fud?&’Hﬁhin the

hetero ected fromthe group consistin
Geops ofdheg(e@‘;nﬁmmom is 0 or an integer having a

\s{glt Ureg(gg%gfr%d e%rrr%p?iﬂxlﬁ{?s @?2? %h{)ggﬁdégfgﬁ'é Weﬁﬁbn |h5!t§de the

u i u Ver Si

R RIeF P Oﬁﬁﬁpai?( P@g’eéém&?“ t %SO'BBQWQS 0 ﬂ’ﬁ%"’%fg'"g examples herein,
ta@t phBykiceniicall9 keceptatils sblisthoeyf.an, tetrahydrof uran,

t et r ahydr ot hi ophene (i ncl udi ng oxidized ver si ons of
the sul fur noiety), pyrrolidine, piperidine,

M@WMEM t hi onor phol i ne (i ncl udi ng

;T !
" o ogReC T RS e B8 cBlalec 8 epeiing pyhet
Mocqsﬁéte@r despebedt berRi Thessyu@@alsmé?\@w Pois3prligaRie tepraducing
a:bmpbuﬁés @l‘EFfolnﬂﬁld (t)b(qai)eha”mrﬁgag b@@bty of diﬂler@hb/ﬂh thet\eo@aha Rz groups

t
s e b noroRe b Bup e PEh 4vS slaby Hefeafe. o
taahmanombaltmxy dith BeGeacifont latlioed hespo dlibzgqueni ldepredésction, in
ttltu]c% tcear tfﬁéH %ffor&sg{:cﬁﬁ@%Jn%?toFﬁﬂe%er%% r%ﬂgdl%%}?%éoe "While a
rp@rt@ugar ftgs‘lufahwth rearmul@rrawpsutuerﬁ s inehaimhargingthgrsynthesis is

Gl ﬁbiefﬂmﬁrfMlﬂadoﬁall%b@h@@M'grouﬁmélﬁy| or aryl
al derivative such defined above, suc

T UdTaB NS ByeSyRos heerieCAP e, BRAST Comeo e RCE Ryt (1, (2),
18) aa @ap%@%a@%awwﬁikﬂﬁ% BRA4AQA techimRyuiee fanfunctional group -

(ReiEnFe ine Sitionds W Ay  Por B8, CLOWR:H & foh cozoHs by
reetiggnvitie HNFRa &t 4tn1n €eHeOpwitmdswiifout batalytie sestcichinweirid rosial
g,?¥m8é b?kluﬁﬁnurﬁﬁrﬁﬁ&ﬁylsé’gei(‘!ém\!r@@@F%%ﬁ OH Rfih e.g., CIG&O)R@ in

asterei oners hese c ound contain one or ]
hsees gusirafdtiethylaineyn w@r@, BIRd oﬁ%@%%@%m from Ni#4a with an
mlngﬁmw@lnéw aEthiot9ahi@ Lo analdlc(é)mqaqg mn%@ch@aig from NHR10

{]fnfﬁrhaﬂ?)a or a@ggﬁgo&rm@ﬁa WE{% Qéé(ﬁ)fﬁlézﬂ-@&e()fi\g%1 0 by {:reaL{ment with an
Esceyphaté) ed. RAOOOR of-ClORgloom dltRYp mf trédtmsnt with CI-C(O)Re in
VRSO BN o ARRTB R BB DY At
Eicahnt] GINB4Rae)SHsi from C{S)tdauatitheRaalntan ingd selyent, e.g. acetone;
NR10S02R7 from NHR{g by treatment with CISO2R7 by heating in bases such as
pyridine; NR19C(S)Rg from NR10C(O)Rg by treatment with Lawesson’s reagent [2,4-
bis(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-disulfide]; NR10SO2CF3 from
NHR10 with triflic anhydride and base wherein R3, Rg, R10, R4 and R14 are as defined
in Formula (I) herein.
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METHODS OF MANUFACTURE The compounds of Formula (1),
(la), nmay be obtained by applying synthetic

w@emaeethsees, described herein. The synthesis prOWUS®A4/004406

for is applicable to producing 15 conpounds of Fornul a
(1), (la), having a variety of different Rl, R2, Y, X

and RB gh,Q4pS of tHGEFd&p@'Fﬁ ?%HEFQ; cSHBb%)HéF@% Oﬂklaﬂaﬁ etc

substituents are l?yéﬁ/%g oé Fci @ecg" a?

ewﬁa@ha&myttgﬁ ‘WefQ‘P”Y?fEe AR 1B & “Iﬁ’é’P% Uncional group

ﬁiﬂél&@r(w‘b@éién ?E@L@hmtel wiiereina moiesie adﬁﬁfewbstlﬂu&w G-]‘ Jfgaikyl can be
s of the natur

FATRRE RS st iG-S ARV Rla er e Bt Yyia furevie

pzide bamnhehereaftertlfr@ssgmcdrrelse geduse@® thp pprre%mlndlng &1ai dalkylNHo

0P B0 T SPBE LR YRR AR i, cror

ioyigtditae ¢oryespending C1(1|oa)kyﬁ+lrbﬁ(@)ng)cquUB@! prepared by

ag ?Q’?gﬁmgﬁrngé?%ﬂh&\%nﬁﬁ@ m&w% én ﬁflol(;sugﬂtut@& :dr g{n A4 it can be

| \/ | | |

(e A Bupiele itk GattesapAding RraREIOMIFsR14

Gbﬁ&hr\éﬁ ohcary bd\frdabtwtwmadrﬁélk(dlil Melal seﬁttclﬁﬂR:ﬁSl-Dnmefldéﬁe

met al trinmethyl, e.g. NaCN, ~

Eﬁ(@pﬁg \M?%FP’V %Orgisoulﬁg C(OR6 in bases such as

triet wysmmd@oaadt ey bdidesirabdRiurdoChSpNRIesis of the gompounds of

h
Mokl by B0l SR TARHAAR Supsh e BEKAR L A diEb
ghacyien gp aamjav%uww%ﬁ #iee éeaCNmS deyngjinme] Braurs ﬁpN}p@_bydroxy
Bhirld, @A taER §r0L\MSt tl;lplaéll dré gﬁ:ﬂ@cﬂ@d @ith @un%bl%&@a’t can be readily

NR10- R6, f t t
PRl oD PRIPRRIRHS Gaenin Tyctehyi
Igﬁjxlﬁi@hmhurogby glmmhmr@welh knatrciolibé art GhNE4RIDEEREMENY mferences,

S oo RSB g B g s s
NesOomr, Mew et i(@ng @dﬁl%laé%%‘i eiiibh eaéler bY& i Ergien). Niitable examples
FhwIrE8) F&éﬁtlh’&br%@ AdRieind i 8RiAE Broups hicH-AVE& S9N akd aryl

t
B Hel Fb EyBRAPICTbend (Boa). div ANSER BHSSBHERAEImE T g -
batyldipreel, ahﬁimﬁ@lﬁﬁ§ duch s 3%etiNtiBdfneattiddoy 4in alkyl&hain of variable

BACHER! a0y APRRS pibiifl Brdps oy indfads pd ¥ A S A ety and

mmgmawmmaoxym ecid gsaups a0é typleallypotgstedyy, caRRetsih to an
Rver G40 AP eé’éll F}Bsd 3B @tigcr%l%éﬁ’ﬁl ?Mutﬂ?ﬂerﬁ?l and the

|nterconverte I'ng sta technt ques f
figgct i onal group |nterconver5|on For exanpl e wherein

a noi %rméce%!tlbbﬂﬂy@cééﬂiéﬁlé h@ﬂ%@drﬁén %Qltsabfl%knp@and@@r Formula (1),

t to t
e (LabEpay B BT Ko Stpdb S SHmpley egipent thereof
auhitl sinhegpeafriagr amburde»fsaarlém ibamprédeence diig sditabée $divesnt.

can bardisalofdh g lBalipbYF ca P ARG ntecht lehtiTre
shown &) thetsghgmes belewie corr espondi ng
Cl- 10al kyl NHS(0) 2R7 conpound. Alternatively wherein

the noiety is a halo-substituted CL -1 0-alkyl it can
be
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15

reacted wth an am ne R4R14NH to yield the
corresponding Cl1 -1 O-alkylNRARL 4 10 conpound, or

w@amv4oweegacted with an alkali netal salt of RISHUSIH04/0044006

yield the corresponding Cl1 -1 Oal kyl SR7 conpound. As
noted above, it may be desirable during the synthesis
&chehe tonmpounds of this invention, to derivatize
reactive functional groupsoin thesnol ecul e undergoing
reaction so as to avoid u nted i de reagddegns.
Funct i onah,gpexps:tsuch a® hydr oXy, }15 anPme;rsan aci d

groups typically aresprotected ui € groups _rs
that gan be Mermved a,hen degl :ggbjﬁ‘rt abl &" L

co protecting groups for use2w th hydroxyl gr, N
an i\t ogen groups are well knovwy in the art and | _
des d |nWenc s, for instinacf/e,/r Br Br
Prot ectl ng GO YRSodHN g Si S eene et al.,

John Wley & Sons New Yor kK, rk, Q(BgRB, aeti on, 4

1991 or the "8%F¥i er 1981 ver s'i"on) SBi t abl e exanpl es
20 of hydroxyira @&} i Ng groupssi nclude ether formng
groups such as benzyl, and aryl groups such as
tert-butoxycarbonyl (Boc), silyl ethgrs, such as
t-butyl dimethyl or t- butyl di phenyl
such as netiwR, coBnerirRfh&y an
link, (CRlOFQgp_lr%D,@gg Yy Pr ot ect j

benzyl aryl suth as ace and

R1

and al kisbeaat hers,
Thai n of vari abl XN
wodpsmypd mehudg A L«

rial ky'1 si | gt geaoUPs. ,

Cu,C@g;goxyl I c aci g, groups~are typi caf y protected by o R4
DMecﬁg&%r& on to gn 25 ester that can easily be

hydrol yzed; r>exanpl e nsbrAighl or oét hyl , tﬁaﬁmhutwp, 8
accemioabJeezzwcl d

(), (la

manner, or

addi tion sal\’ts of éon‘p nds of For mul
(11) and (1) may be obtined i
exanpl e by tseatnment thereof wlh propriate
anmount of acid in the presenceof Na | tabl e sol vent.
30 An illustration of the preparatRBon of conpounds of
the present invention are shown in the schenes bel ow.
20 WD 2004/ 073628 PCT/ US2004/ 004406 Scheme 1 OH R 1)
(COCl)2 CH2(COCEt)2; OH+; H+ Ol \' N 2) NH2R3 Br Br

HNR3 Rl ,%]Ngghtgyridhli-gowes %y% p?épﬁéd ﬁjf e ro/uteBcEepicted in
Scheme 1. The starling material i-Scheme 1 may be obtained from the commercially
available 2-amino-3-methylpyridine by known literature procedures, such as those
noted in International Publication No. WO 02/058695 A1. R4 could be aryl, cyclic or
noncyclic alkyl group. The intermediate 4-Scheme 1 may be produced by two
different procedures. In the first procedure, coupling of the aryl bromide 1-Scheme 1
with malonate or mono malonate in the presence of sodium hydride in THF afford the
desired compound 2-Scheme 1 after the required saponification and decarboxylation.
Other suitable bases, including but not limited to lithium hydride, potassium hydride,
sodium ethoxide, butyl lithium, may also be used in an appropriate organic solvent,
including but not limited to DMF, diethyl ether, dioxane. The carboxylic acid 2-
Scheme 1 may be then converted to the corresponding activated carboxylate. For
example the acid chloride may be prepared, using oxalyl chloride or thionyl chloride, or
related reagent and coupled with the requisite amine to provide the amide 4-Scheme
1.
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LDA, CH3000R O N i fneeded Br NH2R3, AIMe3 4 Br 1 1.
TFA 2. TM5-CHN2 3 R1 R1 |If needed, NH2R, CuBr,

we@tdvannde2s heat | \ N &N N N or NHR, DMSO, heat POI/NSN0F404406

O NBBN R 2 I CCl4, heat Cul, K2ZCO8B R R3 R3 R4 DV,
heat \ N NBS, AIBN 6 RAR14NH, NMP, 8 microwave, 1800

g N Brin §e docoh& plocBlsEOHa Ryl bicthidé 1E8chelte 1 may be tfdakbd with

VRN A AR LA T M VA S M
Sb‘aééé,iimtgu?im IBuiti o _nclit-lﬁﬂieelrm LDAUBMLibEHMDIaiNaWEP&CtmEPdﬂ@de the
cComMMer Cl.a aval e - nQ- o NE | A

ERAES FoBLaSenPR s, 3P obiel Wl dato gt MHB defqin TFAt
ltie: eanbaxyliomeid, Which in_taa!tbemonmmed/btbétr@ﬁ%%ewvvlth &1y one of a

RS BRI B bdorHs wilPReEIGy Biatdinc@EREP TR BStor may be
dhet eprvgttediuibe @unidss4-Schemgel by F@atmnb\wéu&'\/&s aggdif i ng
QorreBSorRiing arkingm de 1-Schene 1 10 with mal onate or

T or e uen LS B et SR SChe 6 Py 16
roaqtﬂlégedibﬁap@tmfth@eﬂtaicgcph iar[oivlﬂeﬁtardopgxefklpbume.anld@ota;ysium
sul,t apl e pases,.. |1 Nc I N L Not limite I tpLum. .
Pt TR i) b PdmBlhudiing bR HEeh Py} it neating
|washaagmpenaipd &l sticrowavss e diation.n Oty suitatileabasesr igalnping, but not

' L oy ; _
SRS ol U POl S 9 B Gonth 8 bt
Egame rolvi weeh agimethvt sidfoxider etbpeieiang! (aee faj gxagple Boschell,

@EHPex¥ atMed. [BHem. eBGTRI4C82)C ARSIhEVeR, el dleliZaBYn P&iction may
cp?:lse ger SgﬁorH"nseldrl]J ing)é\aplgﬁladiﬁm c%rtél)qs% sacr:h tash |382%lt|>a)§ mtl'?meds%itable
phosphorous ligands, including but not limited to tri(fert-butyl)phosphine, (o-
biphenyl)P(i-Bu),, (o-biphenyl)PCy, (See for example Yang, B.H.; Buchwald, S.L. Org.
Lett. 1999, 1, 35-37.).

Displacements of the bromide 5-Scheme 1 to the product 6-Scheme 1 were
completed with an excess of amine in polar solvent, including but not limited to M-
methyl pyrrolidin-2-one (NMP), ethanol, methanol, DMSQO, with or without copper (1)
salt, and at varying temperatures depending upon the nucleophilicity of the amine (see
for example Terauchi, H. et al. Chem. Pharm. Bull. 2001, 45, 1027). The reaction had
fewer impurities and was shoriened in duration if heating was accompanied by
microwave irradiation. The bromide may also be displaced with a substituted
arylamine, or heteroarylamine at elevated temperatures, sometimes requiring
formation of the aryl or heteroarylamine anion with sodium hydride, or other suitable
base, in DMSO. Aliernatively, the displacements may also be performed using a
palladium catalyst such as but not limited to tetrakis(triphenylphosphine)-palladium(0)
with the suitable base, including but not limited to potassium #-butoxide, sodium
carbonate, cesium carbonate (see for example Grasa, G.A. et al. J. Org. Chem. 2001,
66, 7729).

Oxidation of 6-Scheme 1 to 8-Scheme 1 could be achieved via a bromination
and elimination process with N-bromosuccinimide and AIBN. This process could also
be completed via an o-oxidation of the amide 6-Scheme 1 by using a suitable
oxidation reagent such as Davis reagent (Davis, F.A.; Sheppard, A.C. Tetrahedron
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rel ated reagent and coupled with the requisite am ne

to provide the am de 4-Schene 1. 21 WO 2004/ 073628
WEDDANEBRHO4/ 004406 I n the second procedure, tPET/HS2004/004406

brom de 1-Schene 1 may be treated with al kyl acetate

such as tert-butyl acetate or ethyl acetate in the

RO8S,eMmC §70), PHOWEPbEan BRfiAAton dHrédlidg-Sthen® € MAD, was also

limted to LDA, B KH .t i de t
ab&reeiyeu gt Sehunadshinon 1 §Schema ., BD8 A weld grry out
ithis traysforenationawitdmativety, brdnitie SEScthlm: dicbolgyirst bealehybrogenated
oWt .
S0l Ponting BBV 6 Bind rob SRy BB RO Yaodiief aplld fbr Mconversion
5 tof Bie8 irySeheme di Therwerhide d-Schemel was therybddisplabedhwith amines

iﬁb\é%ﬁ% Lihdr 8 1AL SlRefi C&%‘T‘S.?ﬁn@éh%ﬁf’eaf.n%}tex%glé, treatment
3 and the corresponding am ne. The cyclization o
1ohé&-Seheme Lwith ﬁemmalfxbara*n%md\"@? < Refrefor Segyn.pth migrowave
GedaMtRhegfoRiedRa himithtédendlRRE-S6Rermd 1DMG M LRy 4 = alkyl.
copper (1) iodide and potassium carbonate. The
reaction had fewer inpurities and was shortened in
10 @ehetmea i f heating was acconpani ed by m crowave
irradiation. Qther suitable bases, izﬁcl udi ng, but not
limted to lithi monydriode,NHs iom nydri deg pyridine,

may be us i an approfri gte organl't sol such as
net hyl Me, e @Mnol (see for Mexalpl
Boschel li, 45 D.H etaL J.2 Med. Chem 2001, 2477822).
Alternatively, the cyclization reaction mays al so be

perfornmed using a palladium catal yst such as Pd2(dba)3
with the suitabl e, phosphorous |igands, including but

not | i mbeehmd@ tril(tert-butyl)pho®phi ne, (0- ™
bi phenyirghietal Bu)RY| i phary! ) PCy ee for e
§8g. 0,
menN 0

Yang, B.H—5= Buchualdy, : clLett. | - |IL,
35-37.). 20 Disgl acenents of the BT oni de 5- Sch 1
the product 6-Scherme 1 were conpleted with an exéess
of amine in polar solvent, includifg but not |ifnited
to N nethyl pyrrolidin-2-one (NW), ethanol,

net hanol, DVMSO, with or w thout copper (I) salt, and
at varny-fgNephbyradinig-encsl epg rtiore preparetliem a suitable 1-

DELORRE o Gch 20 S 25 o isRIB Ry o o
15 102ny (laxhgome &f thecwbpigtitons 1 Sdnbansdinngs iors eamaAialk svailable;

STHRE LRRAL cAMb e =Rk prepbfedtRiiMginsRsure HraiEaariseslidias the
m cr owave i rrﬁ]dl at1on. ﬂigla?e%géom e na

d%r@?ﬂr%ﬂ?é‘cf)f\ﬂ/l“"lr -L3dykoe m paﬁr%@? la%sﬁ?nai?ied by Chaney et. al.,
heCey oehyihangsie sabse lHaiabadl-1,8iearaidiones hagoaled bewsprepared
LS T AaRlu Pokes) MRS PN e

20 [OyBoalkp-1,8rhutdriedisings haveebetingeparedhinotrscyeloplkyl methiglketones as
%&%P%@Bﬁ%@ér@&u@eﬁ O RAAREHAM. T3 963, 268586685 AYE1,3
teangRioses hayhiess RRBEA fraen allsd mediaikaters asgxemplifird by Adams
gti 4/ab! Ambesem. 566 10d5,B5D HeaBRIN bfl dBhipRUng 9-SuheRss2 With
térr?rhjgr%&% ?/’dro%%%l iH ra?sui’table solvent such as methanol gives the imine 2-Scheme

25 2. Reaction of imine 2-Scheme 2 with an acetylenic ester such as methyl propiolate in
a suitable solvent such as DMF at elevated temperature gives the 5-substituted-6-
methyl-2(1H)-pyridinone 3-Scheme 2. Compound 3-Scheme 2 is reacted with N,N-
dimethylformamide dimethyl acetal in a suitable solvent such as DMF at elevated
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carbonate, cesium carbonate (see for exanple G asa,
GA et al. J. Og. Chem 2001, 66, 7729). xidation

wWOR00d0Bskeme 1 to 8-Schenme 1 coul d be achi evedP@I/HSZ04/004406

brom nation 35 and elimnation process with
N- br onosucci ni m de and AIBN. This process could al so

b@ms&qalr@t&gvytr@ c%ﬂe@p&?ﬂlrg?é-b%btlﬁfted Bsfz em&ﬁy@ﬁ%;@ﬂ&yn] -2(1H)-

usi n Sul t tion rea Suc

Puiamee fehede 3 GRnerge s sPAPoCCA SebpPa g tom5-opbsttutect1H-

WR&@H&QFI@@@&)@@SMGM |Q@é<%ﬁ?bhsﬁ%8@j heklingTéMpbund 4-Scheme
i nat rovi,de

[ ] d b 1. 02
UERERR T etk ) £ 3Ltk Al Betses, DUFs g Eation, o Epound -
Schehen with aBDGkI¢ alixylating dgerdﬂg)f’ soch as amalkyl halide in a suitable
SR A48 B gy
tS9ellugninsirige sbeathe 5 chieebiy il 2-mssd-Sehemaa. The gendral
gﬁ&\,é%lﬁﬁé fop ccﬁw@f'smfh éf%o&doﬂn@’ﬂ-%ﬁeﬂae ZTH% @c.'SrﬁﬂEbLﬂﬁls 6 Scheme 2 was

Sch en be dj splac nes_in
o 2Bt fonl gy BheF S P At Aher SantAal Rtematively
Ftbes CENPOYNOE-Sthemné 2artere thg ig alytoetiaterbatil tdn s prepased from

obaTh BSehemeld By Raofii it hn A0St Bt T R iRYS ot =
RaitabléicatBlyst suchlasyduprid 8cetateenmd a2suitablel b@se Qudah Mnélﬁylamme or

gy tﬁ’ﬁ" ?pis' rocetyfe W )@n%dlé{d ?‘ﬁc?“aﬁ gg'ta& T%Ir. Lgktloﬂﬁﬁ, 2933-2936.
A0AC NR2XNaI\IO -NNOHR3456 1

tedhknfd Napht hyri di n-2-ones nay al so be prepared froma
suitable 1- substitut ubred 1x8- but anedi one 1- Schene 2.

For pu rein ' n For migogn:15 (1) and
é%@sa?%ghg subst ut ut d\ 3- b#tVERédi ones are

] (o]

“~a OR R P
\ / al N cl
0 IS

1 LDA, CH,COOR o |N/ o NH,R3, Alvie, 4

rci aWabl e; MMn be y€édi | y,
red owing literat urze procedures, suc%
|

3

NBS, AIBN “ | = R4R14NH, NMP,

CCl,, heat P microwave, 220°
Cul, KZCOS / (o) ’ij N Cl -
DMF, heat i R3

| N 6 = | X
P>
o ril N/ o NH,R4, CuBr, ethanol, heat o T N
R3 or NH,R4, DMSO, heat R R3 8
R4R14NH, NMP, P R4
microwave, 2200 o2 W SN NBS, AIBN

1 CCl,, heat

1H-[1,8]Naphthyridin-2-ones may be prepared by the route depicted in
Scheme 3. The starting material 1-Scheme 3 may be obtained by known literature
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preparation of 1-aryl-1, 3-butanedi ones from aryl
esters as exenplified by Chaney et. al., J. Og.

wWEh@n73b%61, 57-58. Heteroaryl -1, 3- but anedi oneBCTIEHY®04/004406
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35

al so been prepared fromheteroaryl esters as
exenplified by Ferenczy, Mnatsh. Chem 1897, 674. 20

%égatésybudq é%thlééé;g?gﬂ mﬁlﬂferm\gﬁeélhﬂ@?f}ggﬁgé %%'o{dgml"]ﬁgegs Al
3%/ ?é gg awwgé%rﬂon @é‘ﬂwnggs 2666. yAl k)F/)I g 3
but an élE1e?ﬁleﬁnétﬂme tbseliLTrﬁ? emyﬁlﬁ :}iArbdme’d dywo different procedures.
et ones. as_exenpl.i
R RS 805 855 Lo TRER e ttadHenR 3 1A ataherofimang Biatgte in e
mr@&encamﬁwdlwmhwmeumﬁ(ﬂﬁ: affords thaideainddecaaparmat2-Schemea 8 after
qﬁé F@H&Bla%gé&ﬁﬁnc%ﬁ@n Lt 8&%&??&?‘5@ Bthef sun@%?e%%s%nmg udes but are

an ace eni c ester
|1°@E hmlte%tOdW@nnéwér% PO@S§'HTTI w@un@e Sooishethexige, kudyl tiirum, used

ah af |aFM ﬁgtetcﬁﬁﬁ}ﬁ‘é SR, |§¢Ibltﬁﬁ%bﬁleno'§h§|ﬂ@§¥d If)l‘v’li:eQL e@\yl ether,
%rje i oun - SChene

yridino
¢ chtarlk 290 E-SanSIRE AT RGP R G LA
ajoa’es mozriol‘hga%cf;lu%tgabg%_rols hmearmg/r 8!(&3"1})44 lgﬂlem&?d alilofdeviay Bd prepared,
t enper.at
R R PR Sl eGP e G dgeqs B T 1% acfvatea
etarydxglatenaiiel exyyde] coRpledMjith they rdogliisite aeine Bairevide the amide 4-
Eh on of conpound 4-Schene 2 to the
5-substituted-1 H [1, 6]|naght hyri di n- 2-one 5- Schenme 2
i s acdBihs seseed P&Peﬁé@t Hhemepbis dgairdguineatiey] agetajergyich as tert-

Wﬁbétmea&@tﬁ&ﬂ BcétBtedn Mé érégérﬁ:e%@ kViiMe SaLel, |ﬂ§lu@NEbut are not

A LR, e RRESE QRS e o e g S5 Eheme . i

she taibl 8 feg-0liyk Hitmsyuisd clasvdohithoT FAatethe rarhbowylichacit, which may be

X AR e e O BPo PRARR I AARARRR S metRAL Uil as it
thrs@mwl@azqm@thgmw efig estpiis tti‘mmogvemd lodhe émﬁeoéhS@heme 3 by

qma&%tmmpsn@u& ddﬂﬁeep&mwﬂﬂa 6- Schene 2 was
exerrpl | f| in United States Pate

Nunmber®h y@@i@){'@@ of lhﬁl Wg%ﬁﬁc@@m & 15 CPH@'%%HTB%D%'W the reactlon
Gn BMREWEh 2opifeetsode Ad poksiom dadicmtai\ifoahi-SeAeme 3. Other

L RBE L s MRS B BER R B e rine
amedllwam aspzrohnas oogamid Eoheobsiaeasamethgl siidxidd| ethdxasiancl (see
SerC& Pbgﬂég grlli g aaPrJ MeByﬁﬁhéJh %Q-i Thi 982@f o&lgeggétﬁ/ely, the
23:‘18@329'3 geactiqmmgy ﬁ&@@esoedqrrmd u§ing @@@ilqcﬁum @P@@@@@@h)@

COXG! bé'é vithl the sudti&BndaiphfFbuSligdhds! inclBdingMulRhot lidnitel tdNri(tert-
%Iut)%ﬁhoéphme (o—glphenyl)P(t-Bu)g, (o-biphenyl)PCy, (See for example Yang, B.H.;
Buchwald, S.L.. Org. Leit. 1999, 1, 35-37.).

Oxidation of 5-Scheme 3 to 6-Scheme 3 could be achieved via a bromination
and elimination process with N-bromosuccinimide and AIBN. This process could also
be completed via an a-oxidation of 5-Scheme 3 by using a suitable oxidation reagent
such as Davis reagent (Davis, F.A.; Sheppard, A.C. Tetrahedron 1989, 45, 5703),
followed by an elimination to provide 6-Scheme 3. MnQO; is also an effective reagent
for this transformation, as is also DDQ.

Displacements of the chloride in 6-Scheme 3 to 8-Scheme 3 were completed
with an excess of amine in polar solvent, including but not limited to N-methyl
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LDA, CH3COOR I i CI N C NH2R3, AIMe3 4 3 Ri NBS,
Al BN RAR14NH, NMP, CUM K CCl4, heat | m crowave,

wQ209/0736200 N N Cl DMF, heat at R R3 R 6 O N@MUS1004/004406

NH2R4, CuBr, ethanol, heat ONNNR4 R3 or NH2R4,

DMSO heat R ~ or R3 R4R1I4NH, NWP, | i ~R4 NBS, AlIBN
E}/%I%@T‘E Bne mlglﬁ Qaﬂ%r“l héthdnol, [51@90 wlﬂ?’oﬂwntﬂou]f copper (1) salt, and
ones may ared

ﬁb\{ﬁféma&m&r% ref%#epseﬂ'eﬁé'loen thﬂwcgqoah TP ARG @ning (see for
bxSapemeraichRH. bﬁalobhémnl?ﬂatby Buwieo01| #5,€10a27 I Ene R4ctidh had

004/ 073628 PCT/ US2004/ 004 . pr h
L IREs 2 YR SDPASHetnn cpraugh A fiBs gSctigpetied by
@ﬁc&rﬁﬁr&ﬁé)ﬁraﬁlatlon RIhee:dnlbnkjdamayxaysb,be@sﬂlaoedwthramﬂysmut&d
2o i o TS5 R RIS, RS
ﬁnrma@qrm pfethe @alpr heigragrylamise pains \@th/ﬁqdwmrﬁvdfmt er @her suitable

590 iBhARt thérﬂaﬂ\}éﬁ/ th% d?é;ﬂ&&émt@ﬁaw@bw Fr’né’&uélﬂ a
THE ‘af fords t desi’r

P@&qﬂw&a@yﬁwor\@ééﬁt Bt 'mtfdd@é%{%ﬁﬁw%nvmhoseﬁw pallagium(0)
withttadbitabrRIase] iRclLdidg Hubhidt ligtited tcﬂ GbuthIHd; tsadiun®carbonate,

o 0 AP 51 o LR e 0,720,
sol verdterriatiedly)dhergorivetsieroof §- thereel 3tt0 8£§Mhenm 2chyitl be effected by

%J%‘?ém of f#n'e%@unﬁlce-gtf’ﬁw C%Jooblg X0 k&G ikt %P %hé%on% as

en convert correspon n |va

éiais@@ﬁwaa@te toﬁbf@%ﬁ%ﬁ@%éol@mea b&ﬁh%ﬁ?@@rw%@ step under the
RFSidIsBHesciifddébnaiiahy to &)@ Bigihefie 3.hi onyl chl ori de,

or related reagent to afford the activated

car boxyl ate which nmay be coupled with the requisite
&rhemetd provide the am de 4- Schene 3. In the second
procedure, 1-Sehenme 3 is t%iied wth afFkyP acetate

such as tert- butyl ace e or gt hy ate ip the
presence of slig abI e basesl| cl ading u; are not

limted to LDAY BWki, KHI\/DSN VDS, to pr Wi de the
desired ester 3-'Schene 3.

Cl OH O Cl
L
~ 0 NG
| d | e
s — o —_——
N NH 4 N N e}
H
o)w< 5
Ar Ar
X X f AN ~
l —_— |
> >
N o} N N o}

a, pivaloyl chloride/EtsN/CH,Clp; b, i) n-BuLi/THF ii) DMF; ¢, LDA/THF/tert-butyl
acetate; d, 3M HCI; e, ArB(OH)./(PhsP),Pd/ag. Ko,COj/ethylene glycol dimethyl ether; f,
4-fluorophenylboronic acid/Cu(OAc)./pyridine/ Et;N/CH,Cl/powdered 4A sieves.
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the ester is ter” butyl, it may be cleaved with TFA to
the carboxylic acid, which my be converted to the

woreaohgpr3eest er by any one of a nunber of known PEL/OS84/004406

such as with trinethylsilyldiazomethane. The ester is
then converted to the am de 4-Schenme 3 by 20
treatment with AlMe3 and the correspondi ng am ne. The
cyclization of the am de 4-Schene 3 is conpleted

heat i rfj’othfs sythesis ghthejlil- ththyr@ap%@m is qeauat%ﬂema‘meme 4.
PRChIBE-2ANHEddYAaiAE 1-56hérhé A (br&paped Bg’&wealter&dwbrocedure

Stjj)d\m%kél Lglzé1 ﬁtlﬁlr;'snchgt({jce omrgypﬁ{ﬂ%ﬁ& 8 e ‘atecr th pivaloyl

ahjridp ramdttmtbylgarmecn selthytene chlecide as affet [2ySchemd 4x THis,

q{_atﬁgf&\‘@é{pp %ﬁeécﬁﬁ %8%%&‘\&!%@2%%%&,%?% ﬁg% Ih\<?|*e ?IP&I arﬁ:%t activated

@ptars yaderanvariehcafioder el kadwo cordifiansiior araide L@"rrwgoa such as

: Hﬁéé@&ﬂs\éﬂbé‘cﬁh@t%ﬁrcﬁﬂé%oa& of R4 b &) rdh el (?brtegﬁrtnple March J.

I tabl e _phosphorous |1 gands, |nclud|ng 0
qﬁapg%g p?gapfq Q@@plﬁtzy bﬁ?@gﬂ?ﬁ.ﬁ W,aﬁlgvs and Structure 1985, 3rd ed.

(370t37pb1eny| )P(t-1302, (o0-biphenyl)PCy2 (See for
exanpl

TR The ey el oo O e Bou R Re: 5116 Bnoafian with n- b

dimilhrd and fero’mlaewavintlv dimedhytfioonamialei (DMF) afidrdiigi 331Bcbeémed. This

R AE6TocHs s W QR WG CoBHAlen S oA D wlfihe BRESRS

aexsmﬁ&%eequmurasYn@aé @Gemfmaéﬂ@wld‘e&&zoﬁo rieagdrb2). Rigwlar
a8 |@§é4éél:lvft)9 RO pc(s@%]é \ﬁlthdfjt the be%@ﬁﬁﬁ%grdlrﬁtlﬁb functionality by

ahedr on
TR Srenlasomiigre T Bt R egjemine (T MEDA)
edhblatd oMihiveadiiesgropydamider(LDAR) o dimparsfigikyiahidobasés (Quieguiner,

toS% %@t@o%%ﬂ%%ﬂ%&eésgﬁ-sﬁm oride in 6-Schene 3

Were conp th an excess of am ne
i n pol/Addition] of g anipmef tadibaty! beatatedo the feirndated pyridine gave 4-

'&c’l%h{é’!i 3§d X\@d %Mt@& éﬁ%gatlag/déﬁﬁ%gﬁérpg%gghﬁsme 4 afforded 5-

i di n- ( NVP hanol anol

Iqm) t‘l W&phwﬂe@ﬁ((hﬂ;m&,@a@ﬁchﬁm 4, a@oqﬂ@pﬁtwg of kinetically generated
teRrp ehalatysas odféﬂéﬁléksﬁg altpPdstibR. fml‘éhﬁﬁpély |a\lk9lI ddétdéfce!alf@anlon

AR e ol e s TIA5E Sengie B o sl Sl Spusiapin may
ibemayclizeide bycﬂnlglzewtamos Hecarbmq;dhtemtochﬁoad! therdesfredheiag sysgem.

was ac‘lﬁ%@?‘&kﬁ@a&%n%f g‘é&%\‘\@’@ whith aﬁﬁ“bé?o'n ci({gl%inc? a palladium

chl ori a su
HedAlvEhi syeh ag; teﬁ@lp@(frtpgpyylgjmsnbmgi pallagdipai( @)jcatalyst proceeds to afford

leBIREAL Ul G%is i§ QWIMﬁgﬁm [ &5HHbA ] \K)IQch f}%@@dé é?ﬂ:léﬁtl tdﬂﬁalectron
mne anLqn,w t

e AL BB an 0 Pt o RN Fobizcroh 1902,
diss pii memt ﬂltmﬁtlﬁlﬁ ohdolei- arylrdoopmeastldng)f 3-Sqhined canbe
SRR v BE RrmBS ) aiohBAF cidhmsaresy: crgeagionor stper
gqngarmh@alkmee@gemta &howdin kgaffoud binarty! ¢rioss-cagpling products [See for
texg%@%&@e rgS.SD di UH&%éﬁﬂf R O,E\‘&Ez %henﬁ@asébgﬁaﬁ%k get%?‘éﬂ

for exanp G'a

ﬂ%@éicem%tpémmqmeﬁw 5ﬁ$59@6rﬂ/@ﬁ3§ ?Eﬁ b@facbtes@%wﬁb ngrogsn
fudrbphRs3 coul d be effected by

The final products 7-Scheme 4 were synthesised via a copper acetate
mediated arylation of the pyridone nitrogen of 6-Scheme 4 with arylboronic acids as
originally described by Lam and Chan (Tetrahedron Lett 1998, 2941) and extended to
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reversal of the sequence of the above two reactions,
first displacing the chloride as described above to

w@bdoanmeZs Schene 3, foll owed by the dehydr ogenedT/082004/004406

step under the 15 previously described conditions to
afford 8-Schenme 3. Schene 4 CI C C oab HC N NH

%r@dpgé Q?/"Mledg?s((f dndedWorkefs! (TEIrAHbdkdn 1999, €2757)d More Nidedtly

0 5 Ar A £y No H .
Lo and-waiteop EaBnarees pracssungs b slat itier Fethfo ™
g{hgmgz withAh Stir/dogidatidnudfithe CAED &g trathe prekendd/oHBlidiziag agents
b

r%ﬁégr]%{n (LEE%BME% Sﬂ é'ﬂ;%%@é ﬁclg ngdp‘ﬁ&? w% \éﬁ%or%igﬁﬁiaé’,l such

So{QAG (RAed pmidjdaifvieﬁorEtrBN app Ok 21fpead usiad other
e

dofliznettis pnargistRimenas. 4- Chl or o- 2- ani nopyri di ne,

1-Sc h%ﬁ@rnﬂtivéép FRPAVREoM ¥tdphRay beasfRblteustioBetwal's procedures
Townsend, L. B.

, _ et al Synthet Commyn. 1997 27 :
i g nion 01 AVBiPRIPEh HIeA B Padks NP6 engR ¢ @ sultabl
philRfilny catiyseandbaset(ygameL ath 2000 de0t)o af ford 2- Schene
é.cThl transformation is readily achieved with
CPSMS\A chl oride or other pivalic acid acti vg&ed

esters under a variety of other well kno oad| tions
for am de formation such as those scri in
standard textbogks| of organic sy is (f/of exanple
March J. Ad\m%%é ChemiflstYy. | Reactions,
Mechani s an, e 1985, w3f ovet i, 3RerB71) .
The pival am de; was then regioseleetively lithiated at

the 3 position with n-butyl |ithium and¥Qrnyl ated
wi th di et hyl for 3 de (DWF) affording 3- eme 4.
Thi's
Cu(OAc)2
= =
NS — |
P
p = N N NR4H|4
N
4

?H O
HO N NRGR,,
B\
3 ©/ OH
N

v

Thig series of 1H-[1,8]Naphthyridin-2-ones may also be prepared as depicted
in Scheme 5 by an alternative method, which permits substitution at the napthyridine
C-7. Utilizing previously reported chemistry, the known 5,7-dichloro[1,8]napthyridin-2-
ol 1-Scheme 5 (Ferrarini, PL et al Eur. J. Med. Chem. 1998, 33, 383 - 397) is
regioselectively displaced with amines to afford 7-amino napthyridines (Ferrarini, PL et
al Eur. J. Med. Chem. 1998, 33, 383 - 397).

The Suzuki reaction of 2-Scheme 5 with aryl boronic acids using a palladium
catalyst, such as, tetrakis(triphenylphosphine) palladium(0) catalyst proceeds to afford
3-Scheme 5. This is a well known reaction, which proceeds efficiently on electron
deficient chloro-heterocycles such as 2-Scheme 5 (Ali, NM et al Tetrahedron 1992,
48, 8117-8126). Alternatively, the bi-aryl coupling reaction of 2-Scheme 5 can be
performed using aryl or heteroaryl organozinc, organcopper, organotin, or other
organometallic reagents known to afford bi-aryl cross-coupling products [See for
example Solberg, J.; Undheim, K. Acta Chemica Scandinavia 1989, 62-68].
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stereosel ectivity is |ikely aided by coordi nation of
the lithiumwith the amde (for exanple see Tanura,

wr2008073k8 , Chem Pharm Bul | . 1982, 30. 1257- 1262PCT/US2004/004406

Simlar 15 regioselectivity is also possible wthout
the benefit of coordinating functionality by

DigAddERiEnt 6f thd chIBHAS PP2-BtRéME 5hAyalso be achieved with nitrogen
n-butyllithiumtetranethyl enedi am ne (TMEDA) chel ate
@FdPP%ﬂkﬁﬂwdiisopropylanide (LDA) or simlar

di al kyloapotiad BeBaemd SXtregpueacts via e antitle Butamer via a copper

L 1 = 87) . | L f. .
S RIGOHleP S pitonf bl L7 S e R £l Bemeronic
@aige ag-origidaliicdienerber by ham aod €handhetrahwdodidti t8980A941) and
i .Qn: < ; f .
SHAGaTD adhadh pARSER Il gRG S Taraneton 1098, 12757) T
CBAYRNGE B renstions a@?qm iheslesieqbRaaatyHdin@Rgse Mergdpeandly Lam

Qhhd @bRITkérs bRichdé$thaks Brdeeasieb kdallol theusalof ¥ahlytiaCkidAc)2 with

{ 't at ' t with the al dehyd
41 et (b e RisapheRus QR4 G tageron
lhett@pol,i3zd8). Inydiditioy 2@ doutidg wite asyibuvanit atids, dush &UOAd),
%Feidi%gé 'arrni:% r&l%ﬁor?syrﬁgyzgl]so %E eﬁlé'gte Y& !oﬂ{e?%&{)a'n?ﬁ\e? lloids such as
-Schéne 4w aryl poeronrc acrds - using a pall adium
twpervgient dignytivrioaim salts; akyl siloxamngshenydigihidibpbr aglstannanes. Y is

,_@! dpBghdl gmgca;altllg@{t( sh¥isd Rgm&ﬁda%dt\e i24 B6tfbnaPs BeRBR: dh the Ry

iS 1S ¢ nown reaction, which proceeds
&nqietyieg depsringd herele i ha sPedfiGaéiP@nt chl or o- het er ocycl es
such as 5-Schene 4 (Ali, NMet al Tetrahedron 1992,
48, 8117-8126). Alternatively, the bi-aryl coupling
reacti on of 5-Schenme 4 can be 30 perforned using aryl
or heteroaryl organozinc, organcopper, organotin, or
ot her organonetallic reagents known to afford bi-aryl
cross-coupling products [See for exanple Sol berg, J.;
Undheim K. Acta Chem ca Scandi navia 1989, 62-68].
Di spl acement of the chlorine in 5-Schene 4 may al so be
achieved wth nitrogen nucleophiles. 35 The fina
products 7-Schenme 4 were synthesised via a copper
acetate nediated arylation of the pyridone nitrogen

. of 6-Schenme 4 with aryl boronic acids as originally

descri bed by Lam and Chan (Tetrahedron Lett 1998,
2941) and extended to 27 WD 2004/ 073628

PCT/ US2004/ 004406 pyri dones by Mederski and
co-workers (Tetrahedron 1999, 12757). More recently
Lam and co-workers extended these procedures to all ow
the use of catalytic Cu(QAc)2 with in situ

reoxi dation of the Cu(OAc)2 in the presence of
oxi di zing agents (Tetrahedron Lett.2001, 3415). In
addition to coupling with aryl boronic acids, such 5
Cu(OAc) 2 nedi ated am de aryl ations may al so be

ef fected using other organonetafl oids such as
hyperval ent di aryliodoniumsalts, aryl siloxanes,
aryl bi smut hs or aryl stannanes. Alternatively the
arylation step may be effected using Buchwal d's

pr ocedur es
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for amde arylation with aryl brom des, triflates or
iodides in the presence of a suitable 10 pall adi um

W@ 210al0y®e8 and base (Organic Lett. 2000 1101). BChesm05004406

H B" OH A I NRIRR I \' \ RRHONNOC HO N N NR4R14
Pd(PPh3)4 2 Y Y I\ I/ Cu(OAc)2\ \ / I \ HONN

46 HONNNRARLA BOH/ | 4 Y Y This series of
1 H[1, 8] Napht hyri di n-2-omnes may al so be prepared as

depicted 15 in Schene by ~an_lal t er nd} (G@Shget hod,

whi ch pergicopEsyloH-iHut] on at m napghyrjR# ne C- 7.
Utilizing DW report gd efferg strys—the knguw
5, %- dérchl or ~8] napt hyridin-2; oll 1 -Schene 5

(F ini, PL et al Eur. J. MBd. Chem 1998, ¥373

- 3 IS regioselectivelby disglaced with gmnes t

affor oansgt\ﬁapﬁhyri3' \rraanLr’anLt aIQ ?
Eur. J. NdeDghgthﬁﬁ98, 33, B83|- 397)\n.RH Al Suzukj
reaction of 2-'Scheme 5 wi t heraryf tvor oni ¢ ?aci ds ‘using a
pal | adium catal yst, such as, 3
tetraki s(triphenyl phosphi ne) pall adi un(0) catal yst
proceeds to afford 3-Schene 5. This is a well known
reaction, which proceeds efficiently on electron

d,qm?fkgé@m chlpro-heterocycl es such as 2-Schene 5 (Ali, Ar
’ Tet rlahedr e, 49928nting 48~ 8117- 81D, 2
RMFepepit Ve @ t he_%;a.gﬁ) "Rop r eaglidranghe, A

2- Scheng? agFhe \ 07N

25 perfor caryl or o
het er oaryl! organozi nc, organcopper, organotin, or Ar
ot her organonetallic reagents known to afford bi-aryl
cross-coupling products [See for, exanple Sol berg, J.; 7
Undheim K.5Acta Chem ca Scandi navia 1989, 62-68]. 28
WD 2004/ 073628 PCT/ US2004/ 004406

Ar
1) BBry Z O RNH, y
| Pd, base, heat
— o rlq oTf — s N
Ar

2y PhNH(TT), J.0rg.Chem. 1997, 62, 1264 |

8 J.0rg.Chem. 2000, 65, 1158 Ar

A series of 2(1H)-quinolones are prepared as depicted in Scheme 6. The
starting material 1-Scheme 6 may be obtained from the commercially available 1,3-
dibromo-5-methoxy-2-methylbenzene by known literature procedures, such as those
noted in International Publication No. WO 02/058695 A1.

The intermediate 4-Scheme 6 was produced by two different procedures. In
the first procedure, coupling of the bromide 1-Scheme & with malonate or mono
malonate in the presence of sodium hydride in THF afforded the desired compound 2-
Scheme 6 after the required saponification and decarboxylation. Other suitable
bases, including but are not limited to lithium hydride, potassium hydride, sodium
ethoxide, butyl lithium, may also be used in an appropriate organic solvent, including
but not limited to DMF, diethyl ether, dioxane and ethanol. The carboxylic acid 2-
Scheme 6 may be then converted to the corresponding activated carboxylate. For
example the acid chloride may be prepared, using oxalyl chloride or thionyl chloride, or
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Di spl acement of the chlorine in 2-Schenme 5 may al so be
achieved wth nitrogen nucl eophiles. Conpound

wWo2@airse8 5 t hen reacts via its ani de taut omerPOT/HSZ04/004406

copper acetate nediated arylation of the pyridone
nitrogen of 3-Schenme 5 with arylboronic 5 acids as

&lhigh ey d’ﬁ‘?ec RRAg B A (
({9”39% 9deY1t FsbBg Mtl\ﬂaﬁ)@ p;lﬁxdggﬂe,gg t%@{ @l&g&g@p tgﬁ'i'éqmsne

t end
@8"%@%‘?@ qfh@twﬁ% grshemp® " 12757) This sequence of
react iroihe sabdid pidcédige ans bradaldd 1 Sohepid§ waditreateewith alkyl

e e T e e e

: imcltsilrtgbu‘t eoklindited torl. Dz, Buhip KEBMIRANHNMBST togprovids theckesivéd ester

dﬂ'le{ﬂen@ ﬂgl’?é]ésftler( i$ QL% Bﬁ'tﬁfj ‘}Wﬁy]c% LEded 2Ry Fﬁ’t)’ﬂb]tﬁ%] car’beylic

1 on cou boroni c acid
@g(do«bipg mMayeas %qrwart@dﬁOdée mewyé@sstghwltmrapy aneef ayaumber of known

%étﬁéﬂseé@ch 2k Q\ﬂth%t‘ﬁ@fhy@ﬂﬂ@&ﬂiﬁ%tﬁéﬁé)' e éé!@ﬂl”We%Sthen converted to
si | oxanes,

perval ent di aryl i odoni um
R FDICE B sheTne 6y rerarAD 2INe: pal e, RlERRGTIY amine.
subst ITh@%péhzaﬁort bicth&ama $Sgheide® 1 affosd S:-Schemniededs completed

t%?{ 2‘ {g.tr%%ﬁlotg ,l]neD@: Vﬁlg}) péﬁ@ B(g%%%g&gssrﬁn %arl?)ohgte The

PéHdtlblSB@@ﬂdVMMﬁwltlescamdms&hmBr&d in du(agiodlif)i@ating was

%{%Cﬁgy Eﬁw@é’érra?@%@[@e%&%ﬁ%wy%%de Bt o5 not

Amied tmllthlyrrgh)mnde&qdlunKQw@eBpotg@SIwﬂaydm@apy@% Knaybe used in
GRUMbidiate dYBERic Solvent such as DMSO, ethoxyethanol (see for example

Boschelli, D.H. et al. J. Med. Chem. 2001, 44, 822). Alternatively, the cyclization
reaction may also be performed using a palladium catalyst such as Pdy(dba)s with the
suitable phosphorous ligands, including but net limited to tri(fer-butyl)phosphine, to (o-
biphenyl)P(&-Bu)z, (o-biphenyl)PCy. (See for example Yang, B.H.; Buchwald, S.L.

Org. Lett 1999, 1, 35-37).

The aryl bromide 5-Scheme 6 was coupled to arylboronic acids under Suzuki
coupling conditions, using a palladium catalyst, such as tetrakis(triphenylphosphine)-
palladium(0), to afford good io excellent yields of 8-Scheme 6. Alternatively, the biaryl
coupling reaction of 5-Scheme & may be performed using aryl or heteroaryl
organozinc, organocopper, organotin, or other organometallic reagents known o
afford biaryl cross-coupling products such as 6-Scheme 6 (see for example Solberg,
J.; Undheim, K. Acta. Chemica. Scandinavia. 1989, 62).

Oxidation of 6-Scheme 6 to 7-Scheme 6 could be achieved via a bromination
and elimination process with N-bromosuccinimide and AIBN as reported above for the
napthyridinone scaffolds, however, this was problematic as a result of concomitant
bromination of the quinilone ring. Alternatively, oxidative dehydrogenolysis was
achieved by treating 6-Scheme 6 with MnO, without side reactions. This process
could also be completed via an a-oxidation of 6-Scheme 6 using other suitable
oxidation reagents such as Davis reagent (Davis, F.A.; Sheppard, A.C. Tetrahedron
1989, 45, 5703), followed by an elimination to provide 7-Scheme 6. DDQ is also an
effective reagent for this transformation.
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Ar 67 5 A Ar BBr3/ RNH2 / Pd, base, heat i Oi OV

wORMN4BB622) PhNH(Tf), Ar J.Org.Chem 1997, 62,PdR682004/004406

J.Og. Chem 2000, 65, 1158 Ar 9 A series of 2(1
H) - qui nol ones are prepared as depicted in Schene 6.

The 5 1$kahdthyl etmtresd@lmele %Q%{E%véd Uémg B&roRRfisHbRARE, and treated

om the cqonmerc
Omspbe o Rg ardul R o ne By teinrSchemed Pier
RURERS tiflatng eagéntesmm@emﬂumhednanesdlmheramwmould also be
Publ.i cati on No. WO 02/058695 Al. The internedi ate
%%herre 6 was produced by two different procedures.
I n t éndilyribe triflatec@*8oheme®ouss coupleaafto ahe atmirendrddkyl amine under

SRRt B85 ShydPEREALnEY, G0 FalebifhEompercs
@@mwtﬁﬁbbyzohos@mmamdaf inelpdipg dut eejlimited tas@iphenybBE B2, (o-

Meﬂﬁwﬂwwﬂeﬁ%g@ph@dﬁ% Bt Bakhviald @@Qﬁag n@hé}ﬁ"MO 65,
are not_ |imi tollthlumhdr de,

Ay @) dMternaiiyellirxyeemh 8%'6@“"8%?%' pisp t‘?ﬁdﬁgg el eéﬁ"%‘"&é eaction
46 pebvide tAd capgBpending byl ethgatevalivds/(@aé Hattwi), UMH. B@ggewuChem.

08 EHo1Boe Rz DaPhearf S oRingTs ﬁ%st%ﬁ%%?@”‘é AR mojahy gnd Ra

inay degositied bereman dor spesjficatibng acti vat ed car boxyl at e.
For exanple the acid chloride may be prepared, using
oxalyl chloride or thionyl chloride, or 30 WO
ZebeM®7B3628 PCT/ US2004/ 004406 rel ated reagent. The
resulting activated carboxylate is then coupled with
the requisite anmine to provideotlre am de 4-Scheme 6.
In the second mocedure t he 6 @Ie 1- Schenme 6 was

treated with ky acetate slich ak tert-butyl acetate
or et hyl acet t he _pﬁe,sence table_bases 5
.\

. including b limted to L KHVDS,
NaHVDS, to provﬂde the desired ester 3 Schene 6. If
the ester is tert butyl, it may be cleaved with TFA to
t he carboxylic 0
@@ ° J
) = | -
N N
3 4 =

Ar Ar
—_——
N [¢) [¢]
H
) 6

v
a, (CF3S0,),0/CH,Cly/pyridine; b, ArB(OH)./(PhsP),Pd/aq. K.CO4/1,4-dioxane; c,
mCPBA/CHCIs; d, tosylchloride/CHCly/aq. KoCOs; e, 4f|uorophenylboronlc
acid/powdered 4A sieves/Cu(OAc),/pyridine/EtsN.

The 5-hydroxyquinoline 1-Scheme 7 was triflated with triflic anhydride in
pyridine to afford triflate 2-Scheme 7. Compound 1 or related hydroxyquinolines may
also be triflated using N-phenyltrifluoromethanesulfonamide or 2-[N,N-
bis(trifluoromethylsulfonyl)-amino]-pyridine and related triflating agents. Substitution of
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acid, which may be converted to the nethyl ester with
any one of a nunber of known nethods such as with

wao eioametieys si | yl di azonmet hane. The ester was t hePCT/US2004/004406

converted to the am de 4-Schene 6 by treatnent with
Al Me3 and the corresponding am ne. 10 The cyclization

Qhe iriﬂ@teaJ'H Q%aﬂaeﬁﬁﬁ %Hﬁly@eél SulKi dticn Wik %ﬁ%rﬁ b@ﬁ)‘ﬁlc acid afforded

reaction in
IR finelits S SR sorSekralone sy ke chasied using other
rsebstitited ghindlid- GWhalogmlsrorteimOaﬂ!éﬂM stffieraien@tt ¢oupling of

0D SRR e PSSR Bl SRR oo
theriteesdure @ntiuutlhwmgwatyldsts gach as)BdOIQ(IPR/m} )2 (Rerkind1 2009 2591) or
\TS] Kﬁh@g’( Ehéth D&t sed in 15 an appropriate

org I'vent suc as O, ethoxyet hanol (see for
ex anml\boxn%tg}pﬁ@m 3- chlgqnerqg(ybg]zonc\]acn edherguinmtiog N-oxides 4.

Ahis t?ﬁ%)orrrvéhér@frﬁ?tals‘é%eyachteb@d G¥iRG i3 éc?ﬁaoué ﬁ?&bg@ﬂpéfﬁ)(lde in
al so be p Sr or med al |l adirum c I

SaB g S tanement uting Bsl Enine s d copaiiags aftorded the -
|sub$tmateﬁ gutmuﬁndm@tsylsiem 5.eThit evell khdwe gLinblirieyiJoride s gdrtargement

0 oo SRS 4oy B nap s ST S Wil P BB B 1B
Bnhggidgty therwresmmf brgeduddaseSchene 6 was coupled to
aryl bq"h‘érﬁnﬁl %HQ&S Lg‘ggrfen%]? LWére s%’tHQ\lslé&ng AdbbéBtate

usin ['adi um cat ,
%qu §M3ftﬁ°ﬁﬁ>émﬁ %'egrﬂmwﬁesen wm ﬁ@/&hw@ycldﬁ s afginaly
%Q@hlde@ wmam blﬁtﬂChé(m eteiahedroh 1561908, 2@41)°érﬁcﬁé>ﬂéﬁde‘d€tb Yyridones

Sl o PR IP IR 8P 080y 72355 R SV am anc oo

ovoglaam erippded thesgamatdures or alwhibe use gacalalgti@ClL{@Ac) with in situ

f
Iy %%%gl%)g olfﬂ%%h b%g)%lﬁ"l tﬁéngregér?éeyéf o% d?z?@(&a%p% ‘I‘éﬂﬁ%@dron
Jreﬁ 20A8, H’éﬂﬁ\) K aggitien tocruplingavithSydiharaninacids, &@@9011(@23)0)2
ddfitabd amidf arPafsitemnBy Bisb @e &f1o6R8 rT§|n§ Rt lofyP®metalloids such as

TVOHVHio B SAEHOEI Frlre o ioRPene. 28 HEBGNE SE R BADSeS
the 3Meraivély tHeddrpiation steafnfayi h&eﬁdamm)emg, Blidh]M&IdWOC@:dures
%’%?1“@@%&@10%%1% arrﬁB%rrildesn éﬁl%\/e loc{/rn |ct> Sdgtti?ev%regence 5 S sun;able

one T 1 er
@@H@cwrﬁg‘@wsy@m@ bm(Ora@m betb R0BY it aé)atArngomLomllyamSmuted aryl
Writhe Ng%léfyt QI%W iS 'aﬁ%gﬁ&%%bl?ég@e;niah g}eqz;?g%%?y gégcqjlbed

al so [ eted via an a-oxi dati on

u§r%'"&f‘ﬂéPe%fLﬁatt'8'bl e oxidation reagents such as Davis
reagent (Davis, F.A ; Sheppard, A C. Tetrahedron 35

1082 0P B L .llowed by an elimnation to provide
—Schefre BEOIMERY 50 an T effective reagent for this
t r ansfﬁtnermtnponndsﬁdf RaBn2RQY/a0d 362 8r EEhaldEiee Gdldaly dddifptable salt

t r : r S ?e lfsteggq h% é@hﬁd{@ur? o\f\@%e%lc?a%e%! f&%@ﬁro%ﬂylg&lc or

ﬁh%ﬁmwdpﬁﬁeafm%r& robﬁ@t vigersestate in adhdeanporgither nparamal, which is
tekhddrBdtd 3r §§J@%€% y@xcédshRor uﬁ%du?a@é@cﬁtéklﬁé ér'bblﬂ&londby such

reagents such as trlfl uor oet hanesul f'oni ¢ anhyd
rﬁ alg %93 ﬂ.g:h as but not limited to monocytes and/or macrophages.

For purposes herein, compounds of Formula (1) and (la) will all be referred to as
compounds of Formula (I) unless otherwise indicated.
Compounds of Formula (l) are capable of inhibiting proinflammatory cytokines,
such as IL-1, IL-6, IL-8, and TNF and are therefore of use in therapy. IL-1, IL-6, IL-8 and
33
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pal | adi um conpl exes supported by phosphi ne Iigands,
including but not limted to (o-biphenyl)P(t-1302, (o-

b\ efydt bR vaﬁdty of &JIIE 'aﬁg ilé’éu)eﬁ @98 Fﬂ'iﬁé&%y(&ﬁfes B&@ngother

?ﬁl | fernative
e inoKterfie s SRR BB ImpeRREL AT ieaniammRe B aYRIoFRof @ wide
rmetyi aiiiskBsd @tamswwd@nmhens: orrreaambmdn Bpthaty brahfl@hmatory

Ha
Gl S K3, g AR Ao et gﬂfwwﬂsease
fejateshe R3 noiety, and R4 is as described herein in
;hg Epﬁﬁowi@){,'ﬂ%géﬂﬁﬁ?ﬁeﬂon é&)}(%&? aketgo%oﬁrﬁqﬁ'glggcyg)kine-
~pedigted digegsopizh compapey ayminigiatiag ap effective cytokine-interfering
AR AtbRA Eahﬁgdlﬁaé*/ﬁﬂnuIQF)@é ﬁrrﬁ’éc%&ﬁ&ﬁl%zet%ce table salt thereof.

ZCEB ﬁ{) PHBF lhg qggrrelcg%ggq\!a@f @@lb%gg inducible promﬂammatory
Sprete&fs/ %@%@@km{ tisdirefetredi i?d\by Aany Bher names such as prostaglandin

d
CpPb B Y% P oRE i e Tlratbie 6 Ypighy These
zorsml‘i@nmatbry lidpediedors o{)thercerblab)emehy@b ©Q)pstmedhy areproduced by
niﬁé,‘ md%E f é@(tz" érfé?@tee% n theref re of CgXﬁ\IWR,_ch is responsible for

phenyltr uor oiret han€és onam

bthg thesePresbetsrAariNgd Hewafﬁsh qerwm@%]susv PP @rostagiangin’s affect a wide
nelriatyes cbitd dlcrissDes agambsrtartéig clitic iMBm@fatory mediators of a wide

variety of disease states and conditions. Expression of COX-1 is not effected by
compounds of Formula (I). This selective inhibition of COX-2 may alleviate or spare
ulcerogenic liability associated with inhibition of COX-1 thereby inhibiting prostoglandins
essential for cytoprotective effects. Thus inhibition of these pro-inflammatory mediators
is of benefit in controlling, reducing and alleviating many of these disease states. Most
notably these inflammatory mediators, in particular prostaglandins, have been implicated
in pain, such as in the sensitization of pain recepiors, or edema. This aspect of pain
management therefore includes treatment of neuromuscular pain, headache, cancer
pain, and arthritis pain. Compounds of Formula (I) or a pharmaceutically acceptable salt
thereof, are of use in the prophylaxis or therapy in a human, or other mammal, by
inhibition of the synthesis of the COX-2 enzyme.

Accordingly, the present invention provides a method of inhibiting the synthesis
of COX-2 which comprises administering an effective amount of a compound of Formula
(1) or a pharmaceutically acceptable salt thereof. The present invention also provides for
a method of prophylaxis treatment in a human, or other mammal, by inhibition of the
synthesis of the COX-2 enzyme.

In particular, compounds of Formula (I} or a pharmaceutically acceptable salt
thereof are of use in the prophylaxis or therapy of any disease state in a human, or other
mammal, which is exacerbated by or caused by excessive or unregulated IL-1, |IL-6, IL-8
or TNF production by such mammal's cell, such as, but not limited to, monocytes and/or
macrophages.
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32 WD 2004/ 073628 PCT/ US2004/ 004406 the triflate via
a pal | adium cat al ysed Suzuki reaction with an aryl

whoreniis2eci d af forded the 5-aryl quinoline 3PCREFBDE4406

transformati ons may al so be effected using other
substituted quinolin-5-yl hal ogens or el ectron

def i C'A%Eérdﬁ'l§|y, r 285k gH%llNégn i reldtBSRa Wem?)d of inhibiting the

di verse or nonet al I CS al ranS|t|on
Ceaducien af lgé ip @dprraegl ippesd ihﬁéecpf.wrwrmmm@lsaﬁ admlmstermg to said

wWidnhrhal di0efeativd aaﬁbms)ﬂa iaomg;)%ﬂﬁ@@ c(ngJ'Hfrrﬁ%d?eéJ)tlcally

2000, 259 i C12( PPh 01, .

ﬁ%‘?ﬂt%é?ﬁéﬁthﬁec% 3- chl or oper oxybenzoi c acid forned the

qui nolThees dﬂ_e(rmardehse&se stBtessin twhidiséxeeseitd anunmegulastes t-beroduction
c. s r .

KMty IR BAEENE o SYB 1RO BB FHEE rclhg rymatoid

lagtbiités, oeﬂedaltthrtﬁlﬁsmalﬁlﬁ@ltl@le%bmrmc awdmem@m&ﬂglq sitakd, neurotrauma/closed -

%Hé&‘ ﬂéurv oé’il%ké}’é{o%mxémla-r%o% g Sl‘é'rrféo 'o’tH%? ﬁcute or chronic

N- oxi de” r ear r angenent can a EC ed

d¥lammatary dizpane §ta&wca§36%@8§/nnrr@mrb FRaFHOR rndafm byendotoxin or -

aﬂhvfdﬁatd@ Hovel Jsigeﬁeea@ewdefs am'éﬁﬁurér&%i ehusctieeiehbmathtion,
Nt hesi

FuBiRlE el oD s SR PRI PROIBg AU P OregRrome, gout

Watimatic gitirdisprubellzaartitiis and acuigi syadviys. 1Beabas eviddred ano links 1L-1

Ig;@({(}etggg 8%? g é%@g%rc%ﬂ dbgggeslir%sAlzﬁaﬁla S e@gase
( Tet r dlsed é Danhikigor Wm)oowm for ihediegaiment ol ;SEIimediated disease
WRItEL Can elRBIRG nohes ﬁmﬁé@fb&%‘?&ﬁeg&ﬁe BlivePUsd 2R s UsiRh @

RTINS U .
(Tetr aﬂnacﬂmrmrr] hepdct, gﬁi@ lnveaﬁdrﬁrezjateé 1) @ﬁhdtﬁoldgz |rﬂ1;bltg13 the producllon
C W t Cl,as C .

COURERE i Rath A PRl Wil Bme S a Bt 16 8 rammal an
effbetiveameamboie wmmm of lrotmus (1) by pehemaseatically acceptable salt

gty i odoni um salts, aryl siloxanes, arylbismut hs or
aryl stannanes. Alternatively the aryI ation step

be ef FREETHeRs UREEIRPRENT PEOPICBRLBRS !é%enflmph%awqj@ 'médiating or

@s«aéeabatw@ é/wdlﬁbeﬁfoy biRESLEsARS Uik rﬁduaia@ﬁd afthiitld Hfé@ﬁ'naltdid
resence

e T T R T B LU RS

shbsit, ehddiexic angdk, g2in hegativdeefils, mmce$hgckawtjrb?ne; deﬂirresplralory

OB e B0 BB ol e ST e

colmangnvdisedseraiiensisa Pyimonansareqijoss; bane resorption dlseases such as

BQ%BB&J@@ bé‘rénbb)foréiﬁ%ﬂtrébél @ep%"?‘iu%lon %uﬁ/hﬁﬁaﬁ% H‘o%'ﬂ rd2Rtion, allograft
used t he manuf acture of di camenf _for th

6?18ﬁl%9]ﬁ61f@¥?r@ rmyalgias Q‘ﬂ)"etﬁ’t'Pf@CWrb SHORAT mﬁyergﬁybr&;rgl@fgggons
$iohiding éhc@phamﬁaI(Imcloﬂlngﬂ-h‘eﬂndmwvdrmsy\ﬁme@bral$nalar|a menlngltls
ssive ,or .unr

exacerbated or .cC e e
PG bl RSBl kool WPSSo R fraygnanor,
lcacheaxizt sdaomiaredb acguired doyues defickrey syedrooeHAGRS), AR, ARC (AIDS
PHE{2Q dfo ds FOfobor, ik

éﬁﬁ% Sﬁ%ﬁ'n be e ePJé 1f gﬂw arssi® forl, Inta@Rthtdr, Bbwel disease,
Crohn's disease, ulcerative colitis and pyresis.

Compounds of Formula (I) are also useful in the treatment of viral infections,
where such viruses are sensitive to upregulation by TNF or will elicit TNF production in
vivo. The viruses contemplated for treatment herein are those that produce TNF as a
result of infection, or those which are sensitive to inhibition, such as by decreased
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35 conpounds of Formula (1) unless otherw se
i ndi cat ed. Conpounds of Formula (1) are capable of

WO pdvitlo7Ioedg proi nfl ammat ory cyt oki nes, such aBCT/LSZ)4/004406

IL-6, 1L-8 and TNF and are therefore of use in
therapy. IL-1, IL-6, IL-8 and 33 WD 2004/073628

*?éH TchiRAD Qﬂé&%‘} %.reItNF b9ftrfeeﬁ‘;u= %h%.%@ﬂ&%&s BLF&?A Wls(1). Such

tissues and these %¥t0 I nes

|vgu§e&d9@lgd%@ur @@MWB oIV Vst 8, Gitemegalovirus (CMV),
amﬂaenzaaladueﬁémmgmﬁemm@s @P&Ipso_lf_ﬁfru@es\rl]\/b@&l ad/iuitingt Mm@éd to,
e N R R TR o
celatesad Iammsghod efdazting aamahabl aflicediwit aburyanimmhesieficiency virus

g 55%‘2[’ ﬂr@{sﬁé 8d'%$ﬁ:§ ls\ﬁch qu?rlrﬁ)%( %Tc‘lee?ftecfl\%vﬁ\l"ﬁ |Rlbiting

cﬂnwais@f aeneprunerad Fpma éldi m‘ ﬁ pbarmaqagtl@ﬂy a¢gaptatilessalt thereof.

cyt Ok'Iﬂ§'aIthrséJg%HeBQhat%Wlﬂ% Md - @%ﬁﬁmeefduﬁ;@ Mthdirus (HRV)
or a g har naceut i cal P{ acceptabl e salt thereo

ﬁﬁ&@ﬁ@@ GPNEBRY IR Hrenat e%aséﬁmamen cpldiangiaxaggybation of
a3 thned é&s@ciafe@ witt BRvaitection (Y0rmeF et &1 (1998)s B, 18R O9K:; Yol 26, p

He0STG8n 3ha oo A EREp EEMEG AN 13 5B P03, cappers ol

qi %R)h@ndfl&ewlrd}ntl(&aee MedtiB6168p and Ehest al, J Clin Invest (1996), 97:421).

g@s@éﬂg@@tﬁﬁ%ﬂls’g?ﬂgg Ny o"i'llué:irrflﬁa ontJf’ Ecﬁ%q%laﬂpc%iﬁgﬂﬂ%&ls with
\{,@ultqq@bq;p@{qtlgﬂ of I[I_r@aréq H,;%(ijba@@x.ei alphl- §Xinj lgvest. 1995, 96:549.)

TE%‘RH@I@F b@ls&eﬁr@éent&ﬁ@pﬁﬁ@@%ﬂ@ ro@ﬁk"é&@n BEARVE ci'hfelﬁé?(‘S?e another aspect
r oS ag andi n' s

C
R e broaFv@itee SErngd ahieatmedu adesite rsmreian assagiated wit
@ rhinogiads infettiemet osqgessmily adbed ofibcteonwide itswlar i ety of
di sea ressj on_.of. -1 is, .
oo TR EhS PR kP Ao pBRES B4 Rpo Sl el ternary
despbieerit vk mantmals, tatioar tiefn icOMRNEEIR ngkd eVinhib#iooof $PYEmecduction.

gol\ﬂfﬁlweﬁﬁfé'dcdlééaééé fdr tréassie %é\lasshtwa d\}‘or‘ mbbrwlédneawn animals

hereby 1 nhibiting prostog essent |
ARSI PRRASE | e%?lff@assihesmra@eqi ﬁIPﬁ’V@I Puidn pariicpigpyigal infections.

[Ex@mpls| A gUEH drusesRieb R a2@ nbiSinfifedeNehiivirug hiections such as,
reduci ng and .al v i.atin

G0k Tiret s abESTEa s Pute o B T B e RE virus or
nreigivirtie irdections, aich ias bliamot imiis ¢ &gleiimelimmeynduaiciebaerirus (FIV),
'b@lhb‘ﬁﬁﬁ‘lﬁ%déﬁ'&leﬂ% Girudsé HF&@E& lhﬂmﬁr{?)%leﬁgg\?é \)II‘EIQH‘ BiePletroviral

pai n receptors, I'S aspec
wAEliP8Bent therefore includes treatnent of

neur Omh%%hfbbuﬁ@d &F Fcﬁ*ﬁaﬁqghﬁay Q%‘E@ [lsecpl%‘p%all)ﬂlﬂ%e treatment or
e s TRl §iSReees 1 Dy’ pirsbgeday
oo RO iogemeenlr spinerciaind bys” phashied by grcgpsive cytokine

m:sm:luetioﬁ lsechpao phll-ter TNBredgeetivady such as mflamed jaiits oddaema,

o A S S0 L e o
ipenditiensaficliging bomjum@vmh,epwm tpedn and aiherGOXditiondh asdociated with
%Epr%a? @%ﬁb&‘érﬁ%l%éég ﬁj @ls ﬁfsg%%h YfplaRBHL n‘?{:)/takme production,

conpoun For mu or a arnaceu ticall
&@Hbfﬁpﬁﬁ'iyearsdaﬁyﬁtqrm@"ao enge, ES?)Pfe@(@?ﬁOUDﬁ% ehiteralaa(lste control the

Mf@‘mrﬁﬁﬁ)nfe@éocﬁ&eé wiR e @ﬂm@fpr&!lﬁﬁ&w Inestich g)bf&é‘ltd%*seé Buch as
man S r{ra Iylnhltf)ltlono
gmglv is and peno ontitis is andtheraspect o
Compounds of Formula (I) have also been shown to inhibit the production of IL-8
(Interleukin-8, NAP). Accordingly, in a further aspect, this invention relates to a method
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synthesis of the COX-2 enzyne. In particular,
conpounds of Fornmula (1) or a pharnaceutically

waecweptmkt e salt thereof are of use in the preEhYEzR/E04406

or therapy of any disease state in a human, or other
manmal , which is exacerbated by or caused by excessive

lﬁhﬁlﬂtﬁ%%@b%ubﬂxm]of Il-BiRa rﬁémr%aﬁﬁ n@éd im'zecﬁ Wﬁ%ﬂlses

suc such [Tmte

rﬁgﬁbf@?tﬁéﬁg forrpimammal ap ﬁﬁﬁ‘@}é’é arwnv\@i @mpwg@éﬁormwa (hora
PRAhE04410 Cddéabldegipthdigrdl y, in anot her aspect,

br oducieg et D SRS St R hotrasEve Herieg g dfe production
doimplicated irmexdcertstiey andjot causaigdhe disrasd. Hresefdiseases/are
%ﬁgté%eégé? B¥ ﬁﬁ@?%‘ ngtpc&) ﬂ”ffim'ﬁtlgp %}h% g@gnas& J[rﬁlammatorg bowel .
mhﬂe@sau astige cardiag braimanghrangl wpredusion vjusy, agdhit eeapiratogddistress

b ndroRle0 tHiGhb&dis ahBglbRiiGpRfltid. nAI?mﬁé‘sfehﬂ%éd%gs R Qb ciated with

causi ng the disease. These include rheumato
qurﬁ@s,qd, 'é -8 Ryedusigp t"’ﬁl‘iht@ éeSpﬁ%‘H’i“ﬁ é?rtth%Ch?r%@ﬁ’éﬁPEn%fﬁ@ph"s into the

hﬁ[ﬁmmaﬁt@gﬁ dltes i a&nﬁrasmtmmarrmwmﬁ@tbqs@wbknmgm -1,MNA, )énd IL-6), IL-8
nar.oneg

endot oxem a and/.or taoxi ¢. shoc
e T S R S
tthes inhitfitlcarntiit-8 pyoduetmt would leaduo edlifeyt reddcitoodn theareutrOphil
I&Lré”{[ggatory bowel di sease, tubercul osis,
eroscl erosis, nuscle degeneration, nmultiple
scl er ddtescompaunds i ormelacrase seminisiered s an paopet sufficient to inhibit

foyHRHet Inﬁoarﬁ%‘lér@l_ B Y 'iLdB %WNFQ%Huctldhrs@HHﬂ{dt ﬁ: IS regulated down to

arthr , rue aart riti novi
ROBALS. GBS St RRE G Bhlovalesdovas ) A il gk Rigvent the

higtaseatate Boreemhbl l[dvaleabies!, dind, W&Mmrfosnﬁamaehe context of

8 s TN By BRLLEPE QIR BHRSh (B NS hFRLTRS, B or ThF

an | nc
liweatlenhaedr equaléut pidegrenmepertmly @) ding eelsassocigigdil-ds IL-6, IL 8 or

AN m:r)rthé ngs%ﬁ@eS@f I(.-G\SILD@tIE@ &W%Rhﬁ%ﬂﬂv@%@@aﬁevels in cells or

di sease ‘and g sclerosis, etc.. In a fu
é@ﬁ‘&ﬁ'“ V‘th‘ﬁ*’S'LT"nUe &P IRy %9999’@)"943)’ Fﬁe@rﬁ@‘é‘?e@f
i nhi bitHengsdoeryphaahie tdrapoureit of Normula @) ARTHREbItdre oh@tskines,

et ipan -6 TR e TR Bamisb e BF cheRal GroFpfRgings of
pleammiaes ¢ dizd prpdedioept Hisl le-1s 8l-8 an@0 Nftieriewtro assays which are

=4 MR QR. unregul ated TNF producti on has been
i mpli cat gd ' medj at i ng o exacerbating a nunber of

di sead¥suseddieminribe faiey mmﬁrw the praduetian ofdkd (Ha@.db-§ or TNF)"
serepdyt i tis, osteoarthritis, gouty art hr| tis and ot her

arthritic condltlons sepsi.s,, septi ck, ot 0
Shock Dgrastierss et Puessln g uro EasR el Bralas i b IL-6 or TNF)
anl ell Huna@sp inomh i oy s nolingdl fevel spiniabitomr of b orblease of the cytokine

%&: qiieliS, Indl dur}iu@mtoﬂ i 58858, g{é%@? Wa%%soiegom ructive

ary ICOSIS nary I’sosi s,
bone rgacigwn reguldiie atihe, gesawie Iagel fsxeessiveas iviyp levels of the

“cgfd?dr;%ggc‘i’rlg'r?” ILaz?‘ dr fﬁlﬂ)anh o 1R dSHoMal SHskibYror&iadJels/ S -
) a down regulatlon by Inhlbltlon of the direct synthesis of the cytokine (IL-1,

IL-6, IL-8 or TNF) as a postranslational event; or
d) a down regulation, at the translational level, of excessive in vivo levels of the
cytokine (IL-1, IL-6, IL-8 or TNF) in a human to normal or sub-normal levels.
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rejections, fever and nyal gias due to infection, such
as influenza, brain infections including encephalitis

w@ eovgloradeshg H V-i nduced forns), cerebral mal arPEr/US2004/004406

meni ngitis, 30 ischem c and henorrhagic stroke,
cachexi a secondary to infection or nallgnancy

cacheisause8 heRsha e fe@m&fFNF”rﬁé?ﬂathmé@ﬁsé'&f di§dRBGYate" refers to any

R0 3 Bt Bl SLES T Sl b ety pCRRGRATORy oo, or by

ﬂ'cNﬁataLBmsgmsﬂ]er m@nokiné $o ok mmed suchessdiut vet liegiedtid #.-1, IL-6 or IL-

G0 f ul

o h RECER St M PRBHNGP rilanb BB P gmadioPsintng i, 43 lose
\viredustien arractiopns iexaaatbated apsangribain wapdyseTNF NG waillditherefore be
eclohébérear'ﬁ':(jl&ra%g‘éfétécpl‘?leﬂi%ted"d ¥NE.The viruses

contenplated for treatnent I¥e"re| n are those that
pr oduds usRe hgeeiny the tesm "eyteling'yetess fogrny WeraterbRYRERtide that

afffecis ensiuhtiithstod céll?sl"ﬁrhi i& b%le&ﬂ@ﬂh@ﬁ Mjwiﬂ@é BesesioRSbetween
VO 20 4/ 073628 P u 2004/ 004406 |'i cat

d:lep%l{:l p?lnapun%dnf 9ry °6y ema pﬂ@gcr sponse Rcytokme includes, but is
inehlirbitéd togmonakinemalsl lgphokimas, eegatglessSefavhichveells pestluce them. For -

e P a Ol Tl 0 ps brlndprshdadaffthyed by o
anenonhieleaetaf estiorasupmerophagesanst/orsnetocyts. danyrsher cells however

PR, ﬁrg&ée%onéﬂﬂe@eﬁlc%oa%tr%"turﬂ%le"'%él&e?ibr%bla@{seﬁas rﬁ)hlls neutrophils,
Accor di ng further aspect, this Inventio

capgihelal P%ﬁlsa bF?éfﬂ H%FEPCM?GSt PR A Smﬁ'acfe"afqn'q%@'é&fatmocytes and
\B- whmpao&wéamymmﬁwm@%rezgmadly\tef@u@d td b Mingpicdiiced by

ri ses ni steri to suc g'?
ceperee mErermE Rl SRR A e R Bt ertgpicn-t (L
a) dh@rlmwt(lmé)l, Injerieiias @lboBe Teiaior Nekmsedfactdrialpte (@NSea) and :
and | L-8 are produced durin
r hi nmwleé%%IS %r%@ ectl?)ons and contri Eut e to the )
pat hod’@d@@ld egin.dBerAsm "eyiPidna derteriagepbayliokine sEpargssive amount”
asfehe aﬂ%ﬁfé@lnﬁét &ﬁodﬂtbha HBVpblﬁ\‘ch&thPrﬂule( Nifedh Wil c@lise a decrease

ixn t%e( %w? evemfjh%e%w?e @wm@h%wm% '9\1%% Wew%\zen toa
@Eatieriiéorghe praphylaxis b9 Géhimehiroila Respdea siflel whicais @xbigbated by, or

fc?ﬁ%egg&a%gcge%nlg o?(ﬁjm mgula# c%))tcgﬂeﬁélga{lct{)?iggfi) 97:421).

een ro that infection
of pulAsoisad\heegin tthe cytakine ediersediotin theHpvaseSnhilpidion ef a cytokine, for

I‘Us@Wﬁ\b't%ﬂﬁénl'o‘?a@ﬂ@ﬂﬁ*e&bcﬂ %uh§H'b|§lé5c§y?oléﬁ{e \ﬁrluch |s~]imp@a!téh in (a) the
I nvest. 549 Epi t hel i al apres

R SPiapaley RiainighaSoich T Sol Aobaben pRAjor HbRIeGr Ge-mediated HIV

aRak bepresspe ahd/oﬂlfeptldm:oﬁ raﬁ@/@ﬂ(b) laRy eplbkifB-nédidiedBisbast associated
of treatnent t re uce .on associated with a

PRSI SHEIS 2F fig tx\a N mlﬁ% #@8@%@ r? ly a direct effect
on vi rAssTNR-8dalso _kwmpga hwgphofoxifd has tlasé kiructangl bdredogpewith TNF-
E% @oﬁ@ﬁ%&a@bﬁgﬁ) %(ﬁ ElnE@Sa%qhﬁudég |Ie}rtb'ioffc?# gre@fmﬁges and

GindNg: ther ssme eollsler receptorNpotENF-e ard NEdharednhiited by the

tcbﬁ@bﬂ?ﬁﬂbt of tﬁ@SFe@Bl@tLIMéFﬁbh ¥n@thuB PP R¥leRfierdi@ldl t¥ colldttively as "TNF"
di sease states such as those noted

mal s
é’ﬁ gsp% C%"%gﬁ'éﬂe? SANBFWAer al i nfections. Exanpl es

of sughmembeseithé mmkiﬁasmmllﬂ,reﬁteﬂﬁwély mértred GSBP, p38, or RK, has
ent iy

lnfections suc i..nf.ecti.qus .
ERER LR B s P 5B ot Al ERLer RIS nave protein
dinage®idi dual plaspberylation has been observed in different cell systems upon
stimulation by a wide spectrum of stimuli, such as physicochemical stress and treatment
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retrovirus infections, such as but not limted to
feline i munodeficiency virus (FI'V), 25 bovine

WO poswnades i ci ency virus, or canine i nmunodefi CPENT2004/004406

virus or other retroviral infections. The conpounds
of Formula (1) may al so be used topically in the

%tﬁ%bHSél}‘rsa%hanﬂé@PBbﬂlrﬂPéhﬁn&Brytc@EBkﬁféls sters Séﬁﬁer@uﬂﬁweﬁand tumor
nmedi ate wy r ex cerbat e%fb% xcesag C.(%/to in

DFERRSETReST, 1D aYtokDaRosy et inkiRgers. ok Medtrporit fiveatian,
@8mipBiihd ot @ormlulat(l;*u haes Bearbdet&thipsdiol ks aergp@id Geleetive inhibitors of

IR <o8E et g dher S RBoRS et Y Te Bimungitng anaiing
patresiys jnvplemeaind indlehenatoyrrdspdnses  gmoiduber gfdr thietfinst time a
'd@fnhlﬁ\%%ﬁacl’ ﬂango‘%h&ﬁ? h\%){ E’égﬁ @Pfesgl"i’n%bdqbﬁﬁe bawrh ﬁf

topl ca
an@p@xpsgp@mnéam wtomQr@dugt@ndm "t?@fﬁ%a%ﬁs lpradriiipie fhose diseases

(airlea&ﬁn&@cﬁ‘ttlre@{mérﬂ f strdke ﬁé""FBirélQﬁa fb%ﬂ?d?&d aherndl r"eberfusmn injury,
ction in such ero al

cyt oKi ne %f ﬁ Z@ggé
§9”%‘?%‘§? bée IiRdcyBrary Rt hyRassoralins gﬁggpryophromc renal
tfdiRirg ra@gpendsitvv& ndlated précesper soch af cdreenttirampbgishave

(%fosﬁ%'?ﬁg%msrwg?a%xﬁ AAE@%%CI!‘%%E EF éi@“rﬁhl‘tﬁ@ [eﬁéésb ,§‘nuscle

alepengratiari @zemamaorlaﬂs,r%lnaumsamdacmtmmtlwn@ arc-%scvmcluded

2004/ Q'%QQ;?S?B CrF bh@%%é ggéﬁgentﬂf teb2f Jbé hufBef gﬁnlmﬁl models for

pr oduct 1 on n nee her eof
%Hmflagrs@atowmwys Nqdehgystems weete FhosaRihal Weet relativplydnsensitive to

%zﬂaéﬁygﬁﬁa@ mmg forakr tEQéV@dl ﬂwa(drﬁqdér adfivities of cytoklne suppressive
ar

L t |
RO B ol TR Sty AR el I v sl P Siigs. most
Inbtebleparedisefiectivenéss i therpdliagen-gdiuced antaitie miverel agd inhibition of TNF

%‘?cgcfu%fl i ﬁl{ﬁé glg%c}t&gc gllléc?(&}ﬁgdel Tnnetﬁﬁlﬁqt'e?&?a? S[h@ eeductlon mr?lasma

ha ac massi ve neut tra

devel QfsTNh—' Q@T ejateq:i with Skrviled pRd b'@&ﬁﬂtl@n frgms%'@!g@xm@ﬂoﬁkrwlated
GRErEHIRC ALY & ﬁe&%péﬁé}@e € BRY doifoRRdd Qﬂfé&lyene%g% Inhibiting bone

respiratory stres% syndro t hr onbo
dﬁ%ﬂ%’?‘lﬁ‘l 'Bﬁé’ﬁtﬁ‘ﬁ logg bape °Eﬁ@”t%' e Ypieand '%3 %et al., (1988) Arthritis
dHr0e. 3t gdogi1tig; Ba@@ee@sad (i 28B Firco8hedi M 5SMB1¢Hoitset al., (1994)

r, nsi bl Tt u phi_l n
{EORRTBu SO sShA L AP, bbb o
i nf | anghaeme yllse@se@kmm@shaweLammaﬁmrm@anglgg@)n; cormp@ent are
vﬁﬁoﬂiéﬂe uni que property of pronoting neutrophil

enpbtaxi s and activation., Therefore, the inhibition
Scule] neovgsWaliEatiPeh Swekpa diabgtc rednapaliny ard masatdegseraton.

tc!smemwém@a’@eésetslwmﬂi hdvatdrogkceddire @qm@élééﬂﬁpr@ffer%%ﬂuf a
adm ni stere

Q’ﬁ%‘f@?‘{«"e e “HW&P‘N@" ath{nﬁtg?l@ﬁguqtg?ropfﬁerfast En%cerfq_n grthritic
@onditibns. priedefoitel ©@3BR kinls¢ mhibitots wil be efulildy imdhel blacking of the
%b[&gbnik%}éﬁgé@n‘%f fh%sé %Ba??ea%ﬁtego subnormal |evels, so

e or even di sease state.
Abnor nidie ter@v@xgesﬁvem_r |r10reas|_ed6)rol|fgragom@f VEFUlatugg inappropriate

| g loRBA&sId" s lUBEd RERIENREIUES, BUDR rRt RRREY to! AEdsIUhich are
constitute; E ) levels of free (not cell bound) IL-1,

ichaggcterigegby, e“Fﬂng'O'@P%QF%PC‘f'WﬁSQﬂSG%quaI to 1 picogram
per mMThe(teim "igdppréifiate AsFogdnatietad Usel hdréintncludesBbuiis not limited

to, diseases which are characterized by vesicle proliferation with accompanying tissue

proliferation, such as occurs in cancer, metastasis, arthritis and atherosclerosis.
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20 TNF; or (iii) the presence of IL-1, IL-6, IL-8 or
TNF nmRNA above basal levels in cells or tissues in

wakiogh7ideks 1, |1 L-6, 1L-8 or TNF, respectively, PGI/US2004/004406

produced. The di scovery that the conpounds of Fornul a
(1) are inhibitors of cytokines, specifically IL-1,

| L 6, AdeoRiisgi tﬂ—é\ﬁebéﬁtmﬁﬁbﬁiﬁmldﬁgg rﬁétﬁ@&&ﬁré&ftln% QQ)SBP kinase

npounds of” ° For nmul a producti on of

TRSGSter Clesosh iy ARAMTAL Infidackhes B SUAferaRN a3 Whith comprises

%ﬁrﬂﬁlsbﬁdg ttﬁ‘éaﬂd farmial L@féffeh;w@allﬁouﬁtrtﬂ? ato‘bhfpouhdﬂbi driurg(l) or a
rﬁmd on Oftalll‘sl &1 or TNF)" refers
tpgar 7ceé' raggg% %? 3@( eeé% \/e |n VI vo | evels of the

cyt okilnerddrite tise & co@pourid- @ FormuiNKR) or apharnmaceaticallp acceptable salt

|%B1l m%?rﬁkﬂz |tWWI FBJmehlz\SS é%mﬁiatb{f ’Htcp l&)hgﬁna%feullﬁéé? cérﬂposmon in

e ase I NC
tﬂ@porﬁ@fm Wit @@ﬂd@ra phe prgeuBenl @raqﬂa@r g ayégﬂorb)heaefamlso

rrSﬂtﬂsﬁb'a%harrﬁhcéJﬁSal%ﬁ%ﬂ%lﬁoﬂ é’cyrﬁbnsnrg ar?éf‘?ﬁ% \RnkiBxi¥ bMBunt of a
| evel s t okj ne TNF) in a

HEHERRUD ohﬁ?wla é)r a%P%FWﬁPUtICQUSéP%CeP?ib'%C%WV diluent.
r egul amrﬁp\ourhfy; of Abinfld (IR lphalfmatdeanchuy a6tepabid bR therebf and

Bt eshmierstons peorBoratias ymabimBiighines grminitered by

teimy of Ithm@mﬁ& aonedntibeallylused foraivag sdminestriatiory ifarangtanas, srally,

Hoplb26; pEhRHARr bl inmajatbly B bbfoqis ShEbmida B TR
remigisteorhineonvegionalslogagafoas eraparedy gasptrningrfcompound of
Rfimalee®) v@ltkﬁﬁé‘ﬁ@r@ bh&hﬁ@é@%aﬁéa’iﬁ@rs c8br8ing té @oﬂé)ﬁtléﬁéﬂ procedures.
I dlseasg ]1 IQ:BWmC'h ! g/ aroe lg
et rs A v Qbnipo b acyiisred i Gudjepibral Gosages in
anaibiretionwitblka krewinpsdrend eherasadicalyuihivasorhpdunaotThese procedures
{1848y i by g bl o SRS Rl o
vipeserritepiodte desited hoepagatidno it will beapatssicbed bdt ibe form and character

S(ﬁ@HE,EE)t?é}'niaeelﬁt%ﬁﬂpé&@pltaBIe-BNgrac‘f@lHr @llﬁé?ﬁfseélﬁél%dk?)? the amount of
consi der ed sease sta

RSHG Wgrqc}l‘%’\tm@:p hichyit 'éli‘i) H%comEméFisth? d)o'ﬁﬁw %@E'F@F@BP” and other
pﬂélM{)ﬁMnl weiablesat Thatdrasi(s) e beuacddpeitse” of theadehse ansking
BribaTBieSfthafe Whish Lo ShiTte P CleRoh sl e B s to e

rresp®ns@ere@fcyt oki ne includes, but is 10 not limted

to, ‘?ﬁa?ﬂﬁicé%{%ﬂl&? Iéhﬁ)ﬁ%/ed e &%%ﬁt‘ﬂhle"‘@ﬂlﬁ? a solid or

cells ce ance, a nono

dJigHisk aﬁp emlaév ef salid caiessangdacipse iesdlbe aRpsedalcegelatin, agar,

echn, d&@@nmab@@g urf §iebrat§ lé@éérﬂsacﬂi ARCthe KA IRxemRBlA9Tof liquid
v

RO Az oS GiGe oF, RET 850 e, SPrB b seier o aiuen
basoiphiubs tlmeeiﬁlay(mbjjeh& well&sndeh he tHeadrt, sath as glpeeayirmono-stearate or

omal cells, epideral
ﬁ@?creﬂﬁ g?%ra@%gﬁ&ﬁt@"%@%hocyt es. Lynphokl nes are
gener ah Wder\@iriehyra @hamnassulinal fagmp icad be eshpigyed] Fhphdica s@id carrier
G&Lbed, e prEBh @S0 Earfiid %le‘?{%os p\d&%l:l 508 hafifeldin®ap8lile in powder or

limted to, Interleukin
pellet form or in the form of a troche or lozenge The amount of solid carrier will vary

widely but preferably will be from about 25mg. to about 1g. When a liquid carrier is
used, the preparation will be in the form of a syrup, emulsion, soft gelatin capsule, sterile
injectable liquid such as an ampoule or nonaqueous liquid suspension.
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1), Interleukin-6 (I1L-6), Interleukin-8 (IL-8), Tunor
Necrosis Factor-al pha (TNF-a) and Tunor Necrosis

wo-2otor36ket a (TNF-B). As used herein, the ternPCT/US2004/004406

"cytokine interfering” or "cytokine suppressive
amount" 20 refers to an effectlve anmount of a

conpg%ﬁéun%e romjbfi‘mflé \HH r{;{st‘é?eléstSpléaIS/ ﬁ'{a?@sb?/ non-systemic

n vivo | evels o

SAdninigiration. | Thlsdneludesibg a@PNF@HO@ of a.corppeynsial Fognulel externally to
[the Bpikbik Sr Be BuceatoaRint arf tha irfifRRRef §h@{ @ c¥hb&ihd ito the ear,

exacerbat ed cause excess
GTasepuel ot e SEPRIe s o s i, Gpler fhe bigpd stream. In
oomtrksstnsystame radedhisteation réfbis tploralsietravembusiibtraperidheal and

ﬁﬁ{%“%ﬁ'a{ggﬁ‘h iAmtse in the treatment of a

uman™ is a cytokine which is inplicated
i n (a)Farmglatipng suigbledar lepigaladnisisiatamandedeliquid erdemi-liquid

e}ﬁébé‘rﬁﬁdr@%uﬁéﬂé ®r p’é%iré(tﬂ)tn%irougﬁ skrﬁ" t;‘lé 8t B iMfar®kB86on such as

ressi on and/ or rep [ication an
"amtﬁéotr?@& g?%fasoq'%téwés %%é@ﬁa@%dfoﬁﬁ éwta&lﬁ fopagmigistration to

Gtﬁ@ b%lear OF N8BS Cihe e(i‘ﬂ@@fﬂ\@feﬂ‘dn@ ﬁway/&‘am-BNEe 301(’@}:)@@! AciaMStration,

hot {
Heh IR ool i e a4 o Rl B fmuttion.
imaluloeeevelr nomprnsebasoinach as n@%pﬂwm pmﬁ@kabllylwildeorhprlsteh&ss than 5%

AP br‘ét&élglg%ﬁ% 1089 w/vgéﬁhg‘?orﬁmat% F-B are

ted i nventi on
and t Hegong ’ecqwih@g [ the@é&aeeunveﬁt@oumwa theseysuiigbleTowrepplication

up ltr%?@klﬁ&e@yef '/ﬂfﬂéy}e\’loﬁ&{ ﬂnafé&rﬁgnéét 8t MeSRiuc QudTBIRRN ogﬁlonally

e, MAP nase ernatively terned CSBP, p38,
Priging, badHinSane i bein raacd RUEsurRe AT i hose or the
gesEration cilespt dlotiess oARimstas i applicatibh o e \eRin HA04Ie Mclude an

SOPREP b Raha PR RO Byl T %ﬁow%ﬁéeﬁgg Bndlor a

Jpeisiurizansoth a¢ lfygem] orsarctil sueh plyywesioo cihendrealiis stl.r ess

and tr&ahme n&n%nm%%g@soaéé%% Rﬂlﬁ%ﬁ%ggnﬁ/ iRk Vare < semi-solid

with 1] popol ysacc ari r0| cyto
dovaniafions of el astike inonedird far @Mﬁfnai ARRlicgYPy T%Ryt reay qu@de by

Gy klﬁglllﬂ@a&i\/@%ﬁgﬁédﬂ@ﬁﬂlﬁ flhé]{]l-dhlde@ro‘i io@ﬁeﬁaﬂ&olﬂ{ ,&ffator in solution or

ARG <6 GRS Bt URK R e ekl rechinery, wih

CSBPARGE/ RK-dEanswmsac (Theibbys maliesmprisdhidrbcarbores ichfas hard, soft
%rq%ﬂﬂia gg%tffﬁ'f r}/& b%@&%%%%thﬂl@ sé%dj%trnvﬁpéé ;:an al of ng natural origin

I nv
fS9fh apalmqnds eorm; ﬁf@cas Q?éfqr _r @Iwemlswgﬂlafat erl@rpkadu@ttvs@ ar a fatty acid

%@biﬁ‘ﬂ@)éte@.ﬂ@ ob@lel@:ra%ﬁﬁtbgélﬁgr \X/|91 émﬁlcéﬁél'sgeh 8§ propylene glycol or a
I| y ? e in t oki ne production I n

i RS o e i eorioreie i Sl ela Suce actiagent such as
ramtatlbnld bemmceaﬁ ndﬁ-loﬁ”crsQK@ctamfyublﬁ)hé alﬁmﬂsltaﬁ@stbr ?€a @Bh}oxyethylene
r con stl ve, heart
T S A s TP BLITL b Bvaves
diarganic madatials su@hfasidiligeeys siivgs oarehnabersingrediehtstsedh as lanolin, may

%rééc%slﬁﬁﬁdec?UCh as cancer, thronbosis,
onmer ul onephritis, di abet es and pancreatic ™ cells,

Tult i TP aeeYdiag & thaipesseat Inveiiion naw Gasmprise starismagueous or oy
@@hbr@bﬁeusﬁ@nﬁ&?&fﬁno@ﬁé‘y 6O PieBRfddi Byl dissoMFthdla2fve ingredient in a

su‘fabl]le agueous solution of a bactericidal and/or fungicidal agent and/or any other

suitable preservative, and preferably including a surface active agent. The resulting

solution may then be clarified by filtration, transferred to a suitable container which is
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The CSBP i nhibitors were subsequently tested in a
nunber of animl nodels for anti-inflanmtory
W@ewuw7Ieys Model systens were chosen that wer ePCT/US2004/004406
relatively insensitive to 15 cycl ooxygenase
inhibitors in order to reveal the unique activities of

tﬁ?értu 9 %IQ& aﬁc?@t@ﬁ@z%a' ;{/ealﬁ&%ﬁrﬁg orMnﬂamﬂdoétt%tﬂ)OG@mobhélﬁﬁw hour.

sirgnifircant actlvi

Nisspativatys ts|seluipe matysbee?"?ré'éf’qj 9%%@’5@0'? ﬂn‘%/“%nstfe" edt the container
541 AGc &é&ﬂhi@q@é gxampletios bmaejndaaadd fumigididal hgents SuitEkife for
TR T e T
croeHdel (8t0deh)\sintl fthiodtexidired acetate §0.01 %&;t Saitabie styanislor 16 c
ér:gggrtéﬂér? é?%up&[fsglsﬂg? L{cfeyvge%d:e‘@ odlﬂfeo%né‘d;)i‘fol éﬁﬂ’ﬂ(obﬁ@ﬁ@ glycol.

r esor Gompeunds of Foemula élt) may|beragnyjpigterest @%[ﬁm@[ﬂ y utPét is by
@{é\iézg;g QQ %rﬂ@édéx éa‘? t s dbutanbd 28Rk arfishh itlarsctal BAgaVAginal or

et at

miraparitongl aamisjstrgfl ion. ‘(ﬁ@%eu’tqn%o% @rsqjlqrggchq%rcforms of parentera
5&%%‘%0%% gﬁneﬁlly pre(fé@&ﬁ)AppBoléklme dodsag¥. forusfdr sBti . :

g&rgwﬁrgﬁqn Q@g bﬁﬁé‘?ﬁ?@%‘ﬁg\‘; c%rB/ ei%f@,h e%nmg@é(i Pounds of Formula (1)
Ay latdo eeadnaisisteasd Zyinhelagion, sﬂuaihs bysinitapdssl al@d oral inhalation

aﬁgtgmés%%%#yA@ﬂ'gﬁﬁg %Qége S HEOR: BLAPRIMInStBESN, SDERAS &n aerosol

xcessi ve or increased
formllatien at 2 ovetered dosgsinpler. Ry RE RrEPHRE LY FRBYRIICgRIdechniques.

et as?@?élﬁmefhbﬁ@ bOSSd BEQSR herélfl ch‘rQlﬁéh wmp@xﬁdbrdf Foenula (), the
condirtil ons her ef ore sSe | n

grilyerp| daspoe FEQiMEn MIBHCYSEF@%EPG "RD aé’@”’a‘gé;t’ @%‘W" mdR of total
GeaPRBIAL, pﬁéfer’eblgsmndamas;a otadtrag/kg Tm@“etmefmabé;b(f(t@n @boet 0.5 mg

rolif el
(t)ch gé‘mg ogﬁ? §§ug’p aé%rbte § Q r%nm‘éﬁ%%%tﬁﬁiaboqt r?g mg/kgé of total body
wgighit, prefetablyi indn edomtd) 2 tp @m@a@ mgics Bng fere preferably from about 0.5

?ﬁfmaﬁﬁ/l%%ebd’allpm'deg@g% raBifhePaMll @Fefé*’aﬁl?%‘éﬂ‘ﬁ)m ®heng to 150

v |aamste@bt%nfe'§3 by, WP RO e TETee iadbs | Ul inhelation
oSagd@pREdrawil éﬁéiel"ébly\t%sfr&h ebputal. 0 f ey&bito abewttihmg/kg per day. It
acconmpanyi n at |
P Sl A RSP N SB gBGH o
MA@ HOTR1e2 B RCHMPBRRD 4T DA geateanpgiujicalasceptable salt
Btrw?eé@%m bg‘é@{é‘i«gﬁ%d @)&‘?Né H%ﬁre@aﬁﬁeéﬁ&ﬁ o@fhetcro%@ﬁlbﬁ‘ %eﬁag @eBRd, the

ase 1n a mammal 1 n need thereof

rjom aouibland aith ghadminighpiian. apa e %gculagmlﬁntgeg}q tﬁeg’ltqcb and that
%% Pﬁﬂ[ﬂﬁk caﬁ‘Be @Efeﬁﬁh'e&!% FORHHORE| técheRiuipsU Itdwld)é.lso be
or nu

cal l,. cce t
m@f@eﬁfe By Pfr‘fe Bfrsé‘é' ""11 ﬁ‘a& ? gﬁ nl ( g the number
Qif dasmrmuuha af Fyrnaga epbmpBarsmbeutnoanwamptaue salt thereof

era

R o ST B BB st
Setramilag cbrwlaammatww:aﬂ trgatraent degernimeition tedl®nt i on,
ther ef'ﬂ{eeno@l ctiin Juﬁb@%ﬁﬁoﬁ&ge?(lmﬁﬁ AR6 BBlUsedlin association with the

conposition co r|S|n an effective, non

feteinayoRRIDERC IR P RSy AN BHEIaES %Q?ﬂ‘ge@UF PRGN Bl csPipas
GG Rl ifnisiaeH bisrod@dtiofll Inigditicular, CSBP/p38 mediated diseases for

treatment, therapeutically or prophylactically, in animals include disease states such as

those noted herein in the Methods of Treatment section, but in particular viral infections.

Examples of such viruses include, but are not limited to, lentivirus infections such as,
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10 Conpounds of Formula (l), pharmaceutically
acceptabl e salts thereof and pharnaceuti cal

W@ 0vpo%icks ons i ncor porati ng such may conveni enPCTURE04/004406
adm ni stered by any of the routes conventionally used
for drug adm nistration, for instance, orally,

téth'n{ealh (?\étlo%aé i LJ<5\( cé}frlngﬂﬂl’hﬂ{@g%' 0iBna Vi Fl§ or maedi virus or

npoun m hi st er

JSH%H{Sl 'afﬁaﬂlorﬁo%élsrb&it ﬁ%t 'm@ﬁé@ é@lnawm@nweﬁpwgcsawrus (FIV),

CsuviHeU i Hoddficidriey Mithi) of baniké IrimBhSHaieAcy virus or other retroviral
phfargaceutl cal carriers according to conventi onal

C&Ylres. The conpounds of Fornula (1) may al so be
5 adm ni Atathedhspactad thegurtsent aivedmmg eaSmFethod obtrditing thed®ommon cold

%{ rQse:ﬁralfcﬂ'g wdﬂ rlr’zfgﬁ%ﬁdcahgeﬁc{/ @ﬁejrﬁér\ﬁ? c)gwu%tl-ﬁﬁ), §ﬁ\%ﬁ§h’t§?g&liruse3,
cqmwae/yw rigfluenzal vigiso panam@uem Vitig redlpieaiory sgscytial virus, or
aRRhORFIBh & Hu‘?ne{nhﬁ ngs?fﬁe?é%f Wh?o'ﬂ%&hb&’ E!omér{gse‘gI eldh}:llkﬂgtering to said

orm and char acter

reci ated that
Hﬁg?%%ﬁftf?%'&? Py‘oaﬁkféﬁt%‘-ﬁ%@%m‘"&&tpér or diluent is

10 dict atﬁﬁfbthé‘r dsb@ct&ﬁtmiﬁre&fnt wﬁ'@hﬂldfﬁs |atrlﬁétﬂgdj 8Mtreathb Nincluding
rout e of

Ayt A e B ERLMe e R P erecphich method
ccamprise$ sjimmiséringdo saiddepiamdredifdctivd Araosetng @ GﬁSFUﬁme@hlbltor

?g:rpnﬁlt-'é@ @'ﬁg\%rﬁgwtenﬁon dé Fk? elétB%tostﬂ%:-%g% E)f %f r 25 F{P38 t(lnase inhibitor for
tthe ireaimentdnduding Aphyaxdstaf idlameeation esseigibd Wit avirgl infection of a

15 bﬁbmefnoﬂh|r%‘6'ﬁ‘ur@b-ﬁ-7\V)ebﬁ15|eént§ro§ﬁ9uée@ &Froné\}nﬂ I iRfuR%8 Wb ¥rainfluenza
d carriers are lactose, terra al ba, sucrose,

ol i
t"érl“ﬁ re@@ra(;@ryﬁyng(yglrvnrus,pcg@[qeﬂow%ac, a, magnesi um
st ear dh@arigURathe paekl inshiibh & ditdeRd tEXRIMPEAMENIASF a viral infection

l.i | i i .

B Rk f P Be8 o Ye BT ARy 1an S Bietavires.

reyonayitis) defluenpaevids) agfamﬁuwzaahruwebpllza’nmymytlalhﬂua,r dr,an
20  Sfefodrus9hy g?ﬁ%blam@%@hﬁ@r{ i@td?re&%d t@%sglré(tgﬁf Wal infections that

di stearate one or

pharsrReeRsTya (ndiceg b&éHCfb@f%ﬁﬁﬁﬂ%}y@ﬁon@ht@mﬂ'& crent pleptructive

qRhbRdry disBasts %ﬂtls ﬁ'lB@lflPé&P@ﬁ@élﬁéJ nwaRinRBithg - Qto?@ther cytokmes
elatin ca

PR ool SRR i tes2es eRapiior of the
f38daneise fclatrafalleg HREM dr olleeryrespiiattey yirdl ifeqifont eaadiy thel dommon cold
25 qg bglfeQ/gb ﬂBQ It?sﬁggd bte%o?e%ﬂ%l tﬁg?esgm%w]?l Abﬁncﬂé'étigp ﬁrgated herein

carrlier 1s ar
freigh Jso he §§$Q9t§ite<bwﬁh 8 rsg@pndgryf hacipslahinfestiommeigh es ofitis media,

ssﬁ.ﬁrsmlseorp,{yuﬁ%@bl e liquid such as an anpoul e or
nonaqgg % yi d suspensi on. 40 WO 2004/ 073628
G’&?@B

PCT/ U HpbeatBghiypan sluge PERfaKis fon yserfa g trsatment group
aupteptiblecto edcl mcﬁaﬂwd Wi n'Taba&tsol iscliye MUClﬁg ﬂ‘te%}ihfptoms of,
is.ineclu
o SBHESH Sy SIS ST AL lrrce o oran
@tharlebabgr indhe cendlttqm qmw patient, méiich imptaves thodf thetapkutic outcome.
corrpoqp%déﬁbt O hiYEd B3k the t?éé?m?ﬁ‘t%e‘?&ﬁ % nc?lélﬁ'g%tw?& thbMmination or

oun oes not si gni fi canmdy
drepnent qf?c‘heaﬂr@bﬂﬂgaa@m itsglj Stidaidireciadimireatmant @rihe esspiratory viral

tisfeficM that ékfabé%ﬁfé@ldﬁner ldReRSERES yRIPESHs 8N disease, such as asthma

i,.ntranmuscul mnjstration
35 (induced by suc |n ctlons c}wonlc bronchitis, chronic obstructive pulmonary disease,

otitis media, and sinusitis.
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Formul ati ons suitable for topical adm nistration
include liquid or sem-liquid preparations suitable
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i nflammati on such as lininments, |otions, creans,

oi ntments or pastes, and drops suitable for

adm n}é?}?éf?ﬁéd’?irﬂsofoflﬂ)eétﬁl%n@/&em@@fheq{urﬁbf?ﬁﬁmoﬁh% infelcite(HRV) or
I ngredien rise, for topical adm nistration,
fespiigtorycynostiebvinusoREMy, for |nst ance from 1%to 2% by

wei ght of the fornul ation. may however conprise as

h 10% w
So6 w07 nveRton L P s {fsw Wetapere T e GUog olola
brimplesithiadare rhetelydistaticoant arg nobict brecssesnas a limitation of the

i nvent.i,on in se suitable for application 15
%°Heh°é“§%<ﬁ’rﬁ5%¢ﬁ'§&é‘wﬁn eye lotion may conprise a
BIRILOGK> lution optionally containing a

bact e tthe gfesshtThVatttioh tay b
N i

s of

Hpierrﬁ@ﬁgl§yftl@ﬁfog%pg¢fhy/frgﬁs§qyst/h%e & for Wﬁg}e "éo {13 datgrleukm-
@n agent to hasten drying and to cool the skin, such

n /or r
AL i amoby NeerB5R oG A BT i bb £ a8 be found
@ & nuRBeisieablications)tamepaients. Reesantaitvesudabig assays fier use herein
DISaERt © ofdi&d b
S SR ATeCUSTRanl il GRUbBIE Aol by
beferende irbijs enfiratyng the active ingredient in
fi nel y-di vi ded or powdered form alone or in solution

suspensj on i n an agueous or non-aqueous fl uid,
\M"‘teﬂet'ﬁ'@ i @3} suitable machinery, with a greasy or
non- gnemseh wﬁaﬁeraTbbobmwwgs g@npolaisd anygudtet honsither fresh

%Z%o@\,%eparg{ %tfgﬂm V%Iug%g%{ dc!no u'ogfrpﬁrl%cfd Qankgz%u%g?BQtls according to
rb¢ proabdweiofjCalotig et A/, elih’ﬂallun@nﬁg @@grﬁw%a&' hese meRRavEss ( (1x106)

Qarre gla'te\ﬁsm %'4'well"}5f§’l'es tak c&ﬁceh%éﬂcﬂ%f'1V@H|IN&§meeraevefllaﬂﬂﬁé cells are

tearic or oleig

Hleweialo adhere 125 2 v, PURRIHY BBE NoP-28neirL rgére Ferfyed by genti

f 4 at‘ﬂe@ﬂcdﬁ%&’odn% erepmeﬁtaadmw thélictlaibeils befoecibe addition of
active a

ot e e et . TP rEHAREGE 7 rganccttons
iy cmmet dvyd efrteis 3@ riddrduliareisvpemhtanisodre r@mgmmm@anﬁed of cells

a%% i de%Hg hcﬁﬁurgaﬁhge&EtaﬂMe i lw&ﬁlﬁeg%%éé’y%ﬁ'f&ﬁﬁ-10(5lolog|cal

as SsSi ICEOUS SI I cas,

(ﬁduelty, tﬂg&r@mtb@m@t@gjcq{ Sigon ghdl: i nlmrﬁwp I\Aetggdsb g4 g5 (1985)
Eéébd&gablﬁﬂ'/ %Pﬁ_-ﬁf&é%fnmlétg aﬂﬁteﬂ&%@&@‘ﬁ@dtswﬂgméﬂ Nhé (FL-Mplp secrete

rise steril ueous or. oi t,,ons oy
S imeeng widBa0” BRCBRRurRY BTG gl hdmmunoTherapy,
a@(1I)V‘B.12I(TEH9@§1(EHBAIaSS@/) 35 suitabl e aqueous sol ution
of a bactericidal and/or fungicidal agent and/or any
ot her suitable preservative, and preferably including
alnsuivd ANE amsayve agent. The resulting solution may
then bA) el@hbibl . Wb Ukl 61 ank CARBEERESHIX fe)A243-248 (1993);
sui tab con ai ner
PQT/ US2004/ 004406 then sealed and sterlllzed by
aut ocl (é% BREhA! ef ], Ub@haﬁ OOVIadici-ORDeistr 89, 392H439aN (1996) whose
hour . ternatively, the solution may be sterilized
b95@P$F?%t|on and transferred to the container
are incorporated by reference herein in their entirety.

44



10

15

20

25

30

35

by an aseptic techni que. Exanpl es of bactericidal and
fungi ci dal agents suitable for inclusion in the drops

wa@e@4pises/| mercuric nitrate or acetate (0.002%CT/US2004/004406
benzal konium 5 chloride (0.01 % and chi or hexi di ne
acetate (0.01 % . Suitable solvents for the

@%ﬂ?&géeh%#& Pﬁ%lu%hbbi .ﬁm.é@ hRd R'a{§3| ude gl ycerol,

al cohol pro ene
For nuingprdento ﬁﬁ%}ugg 1@9\4@ ég L%%n@m 50{% prtoagalongn rodents,
5Oth infitd RYERESre lmJ@été@mﬁQH’lsar subcut aneous
intranasal,, intrarectal, intravagi nal or
Mﬁ-ﬂ—i‘%&@iggoneal adni ni stration. The subcutaneous and
intr amumdlla{c nfice frem @haplas Bivee Labboratbfesaie prekeatad (F¥hminutes)
@{ﬁﬁ enerrﬁi X/eR{El%f %tre?ﬁ're an BFe‘h% RO SRE rideABRyIVeRLPS

tra Ion na are conventlonm

ﬂleomymdmrld%n@poEMIcgm oph ﬁﬁmtﬂge(q§5 5m§99ra@ hemcal Co., St
9‘?{2% | n?wﬁf G?/n@llsé MR @toneBphdidBliffdréd BMinebHa®Itap@iitbneally.

lon adm.nistr ro ate dosa
Fup heursdsos teimiae aie LR B G o MalAtH 208 bloos SpBRIE Hre collected
6 éi@zﬂn@hlh@lfbrﬂhto&]dmhﬁtaﬂbldad eolicatian ®ibes Haysk»eeqwrepar &te blood

aq)-/rgﬁ 8%‘9(%5 e# qqﬁﬂﬂ? ﬁgaeﬁa,lgp i u‘ﬁg 041 Lt'gggr%t rrél}lo %%??)un'ﬂis{ssayed for

IﬁNFbc)bchmSBAdosage regimen wll preferably be from

about 0.1 to about 80 ng/kg of total body weight,

preferably fromabout 0.2 to 30 ng/ kg, nore preferably
ut 0.5 ng to 15ng. The daily parenteral

dosagfaietdWie 'ﬂat@h@hﬁt CﬁhrﬂestFQvéi l)L@lgléra&ﬁlegglré@re@rfean‘edtaak/arlous times

f
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ftﬁﬁoqﬁ@f?)ié& 89 P BROH QahBle@%‘Pé‘&erﬁnfUEé&Qnd)% plna &dllected for

W al so be recogni ze one of skill in the art

enalysis g %ﬁﬁ%ﬂ'&%%¥Q?y and spacing of individual

dosages of a compound of Forrmula (I) or a

' ‘f ut| cally acceptable salt 25 thereof will be

R4 MY by the nature and extent of the condition

be| ng TiNFedbess wetremedsureg usioy e candic ELESAvfas described in Olivera et
b reference in

AL AL Srodk (A a0 3t d?ﬁez@%ﬁééé%@élos‘&?é isGRtorahia

trea tinuns can be determn #
dterpntiretyl lagiain, usinthahameter mqnoahonw apfiengipe TNERH Psewgfeee oston,

WA)Oafbeth@fcaﬁtmé éntled;t Qr%l élbblyblbﬁél rélblﬁt ém‘mu?rala T (Senefme) as the

t t t
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Tioen pachednimeipere mabutatedimrhr@l stencieyd eriye gergsaise Vﬂ'@éﬁ"‘i’rﬂbmam

he veterinary treatment of mammals,
ﬁ@ﬁﬁ%ﬁ[ﬁgﬂn&ﬁe in need of inhibition of CSBP/ p38

or cytoki ne inhibition or production. In particular,
GIRRsARTuIARE Gt 61ind Predsction iaMH@hai WirsleBidod

A auraanaiobulRated St Fopded h i & Refuraiops and LPs
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42 WO 2004/ 073628 PCT/ US2004/ 004406 equi ne infectious
anaem a virus, caprine arthritis virus, visna virus,

WQO@ROOAMEERS Vi rus or retrovirus infections, SuchCHESIDL/004406

not limted to feline inmmnodeficiency virus (FIV),
bovi ne i munodefi ci ency virus, or canine

'dﬁﬂw&d&%&is@lﬂ fi¥o \é&;ﬁé#ﬁioﬁrtuﬁgsrhg)hteﬁnﬁﬁé Qr%é@r?ds and LPS.in 0.4 mL

i nfectio r aspect
|‘é°'%{n?ﬁe%fﬁi§*@e<§‘ﬂbqsr'%%{%ﬁtﬁ*& 2R G orpllowingos 4 hO@rrmcubatlon the tubes were
rmmfu@édm;sooo grh forrS @inutedn e MYroligBBRlasha RRY WitH8rawn and

rﬁvéatoéghgr enterovi ruses, coronavirus, influenza
influenza virus, respiratory syncyti al

ank-hand/w R wesquantifiecdsitde stmﬂaml‘zedhELISA
t
P Aoy Pofih 888 HIISA i offs il SR ™ A%, T

dsqneentrafionsieé llpt o5 ENE wem/@ﬁtarr@ned fom ermohwdjcwes of the appropriate
tdyRiridghd 1080 |vblré|b§‘ Ebr tét eeﬂ%b% &oﬁéedt%&#@@?iﬂhlﬁﬂgdjg@% of LPS-

er eof
%Wgﬁé‘%gyté'aﬂ? Hfog%tfqn'h 8/6{%0%%4'%!69. Bidineasegrpssien aralysis.

anmount of a CBSP/ p38 inhibitor The present invention

IR t.he use of the CSBP/ p38 ki nase
%}%ﬁ?%{p?é%ﬁac’se T t r eat ment, i ncluding proph%/I axi s,

of i nfThismssay oreassssdhaCEBPIIABalyiedatansiet ot83Rnomf[a-B2P]ATP
%o thHeomAe FJ&d“u%\ﬁ BRI Igrc%th%ctgﬂie?%ﬁgﬂ (rZEb"CFER}derlved peptide
Uenza Vi rus,

P PHER
COI‘ onavl r us, uenza Vi araln

(&8R%) rMFHP?f@'?wwaeauemer URELYERTRRSKEARNQALLR (residues 661-681).

Rséé lG‘alHJa@fer et Be "Ré@aﬁﬁun OfIBHRBE IiRflick Cgioki‘%%tF‘?ng(ﬂoﬁ B Pyridiny!
eCt,I an in a unman

BRSPSt Borst: PR S ey 1097, 5. -

@zh)erow rus, coronavirus, influenza vi rus,

gﬁr al rﬁé(f!‘éﬁ&‘?saar\é'cé}’f' d if fo ?ﬁ{ﬁd b%ftg%y%@éer]ﬁﬁ mr? cirgihg 1ih a 30 mi

enovil r us I CU
dprJ@?ﬁ e‘aeaquoﬁ%gcmtalat(lorflplamonaentra’qrbekzﬂﬁmﬂ\é Hepas, pH 7.5; 8 mM MgClo;

X ECRNPATR (‘%%‘SFH HPaaqdedVes e, N'éﬁﬁ&ébé’r}?/)z 72109, 639-746 (Dec.

chroni ¢ obstructive

ni ¢_bronch
dggg)a}s%fs UGH Pt loB2RAT R 0.2 R/ %%%.W@vanmauee‘i .mM.DaXFs Prige BSA;
l1098glgcerok b7 miylrmlse npepuaenamd bey ﬁﬁfbﬁ??é&dt-@kpﬂeﬁséd aeivial and

BB 85T 05 B e BBt Db
unéﬁl’eldrf@re?iﬂ intnet AU mpikithe (disavhesd inddSQPbaiesincubated with the
beddigM eHxRVS ice ler SEWHH!J@S %ﬁo%t%%% Cﬁfgr{ﬁé 35@%\TP Fmal DMSO

res rator viral infectio
i5en f@E%W@a Owlittn %e%‘é@@w@rtyrrwaettedfovatrddlmﬂ@cm pbh3 M

@h@épmlc@bidt hid Mﬁ@ryla%db@tlﬁé Svas%olé%@@ﬁmrthérea%%ns by

C3BR0 E5D e Proatspel ket BT S eshermiocts BhGenosphorc
latidepandihewrponatdd GRP w@qmmﬂecﬂ bengya@ts@nﬁillzﬂfon cd0nter. Under these
@?ﬁélh&’r{f{ﬂer%) {:ﬂg aétmyépﬁ%e (l)l fberczee? CP% 838%’%%{1)} %Oq ‘ﬁ50
pn{@l/gm@beqziym@ and theeachivityi keing lingiar tein up ip2 does df ﬁr@ubatlon The
kinasa ety GaRes ﬁ@@otalhéd ﬁé)rlélugtr%@clng%ﬁfg gpﬁéra td¥8n the absence of

treat nent erein i s not |rece I'mnation or

SpRsitaR Which were 4011 pre0T tetabyatiesm i t sel f but is directed
to trgxhmerls 1afandhe de(ﬁ‘id?isfrél*e@rsign‘vﬂcéﬂﬂly less activity in this assay in

comparison to Examples 9 and 10, however they are deemed to be active inhibitors
within the context of this invention. For example, the compound of Example 9
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i nfection that exacerbates other di seases or synptons
of di sease, such as asthma 35 (induced by such

WO pdoeoticess), chronic bronchitis, chronic obstPCUS2004/004406

pul mronary di sease, otitis nedia, and sinusitis. 43 WD
2004/ 073628 PCT/ US2004/ 004406 A preferred virus for

td@%hgi%éd rag 1@??21“@4' bbgoﬁélf%:ﬂqa;ﬂ@ 3 ‘? %y‘ng@trelt&ﬁ 8% tasmof 0.2 uM;
(ﬁw@ﬁ{q Hnawq &w)\/b%ndo%saﬁnl%éa aaycf’%ﬁé*r?ei\%/%e to the .

fol |l owi ng bi ol ogi cal 5 exanples that are nerely
|.|J|\h§ILJstr tlve anﬁ not to be construed as a
%aln

rRtiG B'cheA%?ayt he present invention.
Bl OL OGhBAdssEXpIMPICES faffexanyriatiki nkthierexpisission @f Binieraiesrosts factor

%R b cﬁ?‘c e} r@gﬁ]&'fse %.ch'?&%w é)&)% Asmé}ﬁtam? m&{ﬁ:reerlé‘{br%?ﬁ’wd-

t'he assay
mtczwrssl@m krianmathbr(airunm}y (TlBrh)tI@ Mtéu Binge TNFp ogs @b@-ts induce nerve

@?&Wtﬁwm&r NEgS raaalsﬁmg@@l ﬁegé%&) %ffdtgervz@{dk. rféa %oé;lﬁlv&tﬁa

é’ﬁHO%‘i% m'%gmtréﬁua@@ﬁ?g%f@w B gengsreressl eayﬁw% o plays an

hﬂb@ﬁefhé r@érh Ik e e amd v@@aﬁfraﬁ\te %ponéﬁo@h@ﬁa&ﬁ& A suitable
whose | SCIl.OSUl.e,,l orat e

ieny mey BE RIS R PRE RhE S el RO B el Do g b

befeohcapnocyt es are isolated and purified fromeither
fresh blood preparations from vol unteer donors, or
from bl ood bank buffy coats, according to the

(62 iwvemesdelder BB mMRNAI | J | munol , 132, 936

( 1984)rh|sTéb%§§ cHRReRYiE&Sthe 1%(91&@ e%}egél@n B |ﬂieﬂduk|ﬁl1 B (||_-1 B) mMRNA
concentra

ﬁ%ﬁp%‘gm tﬁanmggner@ fo 30\/5"?1% ex%e?rln&%%rfqltsraééwé P&r%ﬁoﬁ traumatlc brain
hquiy TBRfih ets. WResliistfiomethesaasediye irelidate ol Bllawiag M&hdke ttmporal

%g%ggi% B Lvﬁ? E’J%ues}gg’ bn ﬁ/ g@?%oll @:is%géiﬂg Braﬂ’ﬂ%@%n&p These
Iregona |cyamﬁshapyta@mewuﬁ@ﬁm 183 glad atrale 6 the pestdrapinatic pathologic

idp %’%ﬁ%?ﬂwé&e&ﬂ&% 5 Qraif i @gdial 4 BBl asdd maﬁ\tbetf&ﬁwdqﬁ o

eriod, culture supernpatants are renoved and
&7’53535? é‘@mé? d@@'l"ﬁ%@%'”&ﬂwoéﬁi?d BRIBIN Y relSIPREr e
supernatants are then inmediately assayed for IL-1

bi ol.ogi cal. .activity, either by the nethod of Sinon et
ﬁ"!@?“’ge“%@%ﬁ%? Met hods, 84, 85, (1985) (based on
abi li t@esoflbed_mNVOcWﬁZSﬁBJ wiveseddisanserd sukéanpFateddgain by

% kNE a(‘n%sg’)) o Qet% i'hg'fl&w %fl lgﬂa%?mélﬁ éﬁ%&g[etne% §ht may be used

i ono ore
|tﬁﬁh%w?é patsbme '@'Q'tlc)n WIﬂ sm the Gerye qesirydionps sxgassive@r
liRapprdRiald\broffesedivi of blood vessels.

Rhinovirus/influenza Assay:

Cell lines, rhinovirus serotype 39, and influenza virus A/PR/8/34 were purchased
from American Type Culture Collection (ATCC). BEAS-2B cells were cultured according
to instructions provided by ATCC using BEGM (bronchial epithelial growth media)
purchased from Clonetics Corp. HELA cell cultures, used for detection and titration of
virus, were maintained in Eagle's minimum essential media containing 10% fetal calf
serum, 2mM I-glutamine, and 10 mM HEPES buffer (MEM).

A modification of the method reported by Subauste et al., Supra, for in vitro
infection of human bronchial epithelial cells with rhinovirus was used in these studies.
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(1) Giswld et aL, Drugs Under Exp. and di nical
Res., XI X (6), 243-248 (1993); or (2) Boehm et al.,

wqQounnzde2&8f Medi ci nal Chemistry 39, 3929- 3937 ¥AP883004/004406

whose 35 disclosures are incorporated by reference
herein in their entirety. 44 WD 2004/073628

%E‘Xé@gggﬁé @Qﬁl@@ell Lfpe CNEIES th JWEGe E@ﬂﬁ&@bﬂ?ﬂol’ 54 P{E&% prior to

or der oevaluatelnvv0|n t1on

Lrﬁscwwﬂbramw d?'aa%rvﬁ SRratPer3souar addedip el ﬁ%léeSafﬁaone hour

fiedubabdreat M°e@ft§ﬂwmrch ihocBGm Wasiep|vBl e fl’ésW@haBichéLﬂtures
arl es, Ri ver_.Labor t:&rsh seare pretre

A3 i Beg O R oA RE R Gk cPaBoipa coffetasat 72 hours

rpost-infrcion wate agsaped foheytokioe pEoten gonezntrafRH by ELISA using

S‘JQER@QQ 5@?5\9&9}3@% 'kﬁ? gﬂt{éillf)’ %&ﬁﬁ% ' VEﬁ 3{1&8 lm’,@é%‘f‘sré)ée\f@rﬁ r'r%eudsféom

|qqlltlg@ aupemﬁtﬁagm@ﬁn@g d gtigreliteadion assaydn ﬁH-HA7cqu)cultures (Subauste et al.,
UFF@WB) t ﬁ’l"lﬁnﬁhlle% treaf@%nﬂpbﬁssklﬁéte%hlﬁlﬁﬁs 'Hrl‘}g?wﬁé 8dded 30 minutes

I nhal ati on and blo
cpeslpr E’df‘féet'% PP SAGRPHAS ‘%‘Pfel%‘?R?f%}ﬁ‘a[?Mﬁpz(éQ Yl gtg) and
cWrkeat i20rCt ubes and stored on ice. The bl ood sarrpl es

o o BHAEoH e PRI AR P i fou
dibwethlfactprs Mtwldﬂnvmﬂo@bdmdeewd@gemusﬂa\ms aftamtivassd aB& kinase. Cells
%e% ‘hgﬂfe&gd ak vé{rﬂdrug QlH’%gBinfgagfter%alnor? ﬁmﬂwléoguso r Dé(t‘é&to%l St tyrosine

ter a termne

mbsspf(qrylﬁtsﬁl BF Kineen gv eI URGRiph astRNEl R BY @momnwrn@tlw@\eanable kit
Qpavia, eﬁ‘oﬂﬁ@d smdifdto tﬁ@manﬁactdf% |§strd\£@br&:o%ﬂho§9ﬁd¢gus p38

%’5'?2(‘ ygﬁﬁ“%’e%ﬁ?#@é&%ﬁ? bl ood is collected

f r om dasbme akpdimeras, BEXS-pBreldnvereIfetiet withdInffehes vidds (strain
t i are centri

BRI THEELLBeL A8 SRIRLES S L] 15 72 o
mshmfe@v@) gnd EelegAyNE!H6 dorpiyikineasalescriadehowasur ed

l@él&%fﬂ! m&&%mn%g%s/% s ggg%ﬁ;e'l '138‘% t\m 6k 'A\«?ér@aﬁtrype?-éunture

&C@ew@@u Recidle; M&M@é@a@%mﬂw planivie ﬁ@\ét)ﬁ(ﬁ 7idey old chicken eggs.
Followiag ndupaeinnat 37T NhdareltiyeRtion farenne hedlat ant, Adhiotefluid was

NF , t b
e e T ey
tSvperreiard mas aliqudbediznd Horedde t 2X°CL dine tier of the stock culiure of virus

REls0Xh 9%%2;[2%@%%%@&%‘1 n%%ﬁ\'ie Bg%é%ﬁ%lp Znt i body

Plerce
&@é@qla@q@pquedygq oE@L@-@Q@N@j( g fqmalg@alb/cAnNcrl\B/r mice were obtained

@Wohh@ﬁ&\%)ﬂl@éfe Fﬁh@!@hﬂ RCWM Arfh‘néls%elﬁé Rhcdied PirhAedally. TR were
anestlhetlzegl by mtraPperlfc’oneal lnjngtlon of Ketamine (40mg/kg; Fort Dodge Labs, Fort
Dodge, la) and Xylazine (6 mg/kg; Miles, Shawnee Mission, Ks) and then inoculated with
100 TCID50 of PR8 diluted in PBS in 20 ul. Animals were observed daily for signs of
infection. All animal studies were approved by SmithKline Beecham Pharmaceuticals
Institutional Animal Care and Use Committee.
Virus titration: At various times post infection, animals were sacrificed and lungs were
aseptically harvested. Tissues were homogenized, in vials containing 1 micron glass
beads (Biospec Products, Bartlesville, OK) and 1 ml. of Eagles minimal essential
medium. Cell debris was cleared by centrifugation at 1,000 rcf for 15 minutes at 4°C,
and supernatants were serially diluted on Madin-Darby canine kidney (MDCK) cells.
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from each a_ni mal were cal cul ated froma standard curve
generated with reconbi nant nurine TNFa (Genzyne).
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. davisi Big) with rQN0a% Iﬂmrpmn PBONIEP (Sigmg

Bl ood 35 Assay: Test conpound concentrati ons were
prepared at 10 X concentrations and LPS prepared at 1

Rﬁ’%r{? rr%ésJ 'd??chEQﬁBﬁ at@7°0 R d@ﬁ@of 8139, alelegddl kﬂbcﬁﬂ:éubwere

S A e A e

MEr RQQA!RESH2S 569 Tisk 2 Ol ODetlife desed(TGIBD; Mta@eated dy logistic
into Oppendorf t ubes cont ai ni ng conpounds and LPS in

BUESHON vol umes and the tubes incubated at 37 C.
EolSAavCrigkiae deviesuwere moegsateddyy, quahtitativen Bl Sheysing commercially

e I%gqgfléﬂge%aﬁ n@QQw%FH‘F\Jrﬁ%gre%z%wn% ﬁs@uémT.ﬁ!\@( inPBS, Cel

ro
Bel@ia wid dearﬁg@y@e@hﬁ@mptlon at 14.Q0%yPBY foq-ﬁ,mlagtgg. The cytokcl;ne

b‘rﬁ%ﬁw{rgﬁ(ﬁ% eh'x%i' tﬂ&sﬁoléé @@F@ﬂéﬂérﬁﬁﬁ’ecﬁé &%ornb@cﬁbﬁﬂieﬂﬂ&hufa&ﬂurer IL-6,

ouse tect human |IL-1 and

ki t
W% a"@df@é’ﬁ%@agtyﬁﬁﬁbg Mmqeepqlls NF wer e det er mi ned
fw ;%ra}aﬂﬁéﬂ A@béy'eMyQIbpérbﬂdamtl\m } adtigity wgs diferreinad dinetically

R
@ﬁ HFB?@@E %é(%'or f:;t/ % ﬁg% lé,ggt%f%{\%(e wglré aﬂﬁ&qem ed in
exadagyl 'Emrhamglmmmohlumamm@q;ﬂt%)dﬁlgmﬁaq?w@al dg St. Lows Mo)
@ ;"9 d1§ yzﬁsﬁwjm S%éhﬁ*n aﬁ tEth@(er SCIentlflC

transtfer of Pfrom a- 32P] ATP
rllmhwme Nﬂb SE@Igqugrh%ﬁpg@mza@qme Wﬁ: r&ﬁﬁ ected to freeze-

ftt%@@&r%at&)ﬁ%a)e F@LﬁHeVSQSSJQMd Bermdr T6&Abn Willshlit higmes.
ow n sequenc

f@@lﬁp@@ﬂ weye (“@éb?‘%%ffa g}.}/grgtngjgasﬁp‘ aﬁ%&fé 0?51 é%ﬁ&tes at 40C.
ﬂiFP@%ﬁz mmmmﬂv@/wwdetemﬁnaﬂmmlomméjw Gryangaurmybsorbance during a
B Lo gy S S
&gl OCSH- o) Mo)-
IleBurihndis wé ;%Fﬁyrmgﬁ glghbuﬁg% BRfndh U 640 $;beﬂﬁ\4opholometer

concentratlon

dFalteriey @arpf l@@%wltmﬁ{tmrawe f)‘g@rozg%\@ci %8\/] xéll\c/nq ma%énal ?oobe assayed
N@éstﬁc%lea@@%@ UPofimD| 3ThéAe inBesorbhB8stvps nizaSunediat afwave length

h .
5 40 B0 2 TG GGl 067 M Ta89. pept | de: and 2- 4
nivhofe §eds Pletinmomsegrdphrdnilueare dirgnigfeciagrmice atgre glaced into a
%ﬁ?ﬁ% bgﬁfz%%E?Wré@% 66k Pith éll? ﬁ'lt@rﬂgl'\}ohﬂﬁb of apprommatel_}/ 350-ml. A

I ncu ate for

i el omeul/gurow@éepplw vty o and uGshanogs et meqgired and

grggc?nﬁ% WitRA Blx¢b Waed A4 ab@ﬁsulf o aii’d}eﬁpll‘mb@&nalyslersyﬁtem (Buxco

CFi9 e QLR ICBrG Ty AP LN CTa R 10 1 Dggruspraparr
Noxiibos phardetoraalriiow datd wesaspirdeq.| Alneay pepsirdemenisgvere calculated
| ey er%he{%nfwanc d plglﬁsé e@eﬁ‘ah%é ppé{/lously been shown as an index of airway
obstruction and correlates with increased intrapleural pressure. The algorithm for Penh
calculation is as follows: Penh = [(expiratory time / relaxation time)-1] x (peak expiratory
flow / peak inspiratory flow) where relaxation time is the amount of time required for 70%
of the tidal volume to be expired.
Determination of arterial oxygen saturation. A Nonin veterinary hand held pulse

oximeter 8500V with lingual sensor (Nonin Medical, Inc., Plymouth MN) was used to
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capturing it on p8l phosphocellulose filters. Filters
are washed with 75 nM phosphoric acids, and

w0 pmenpeeat ed 32P was quantified using beta  PCT/US2004/004406

scintillation counter. Under these 30 conditions, the
specifi c activity of p38 will be determned and is

e nl‘nﬂe| d’allﬁgﬁeﬁar{%xydliﬁ@aftlﬂﬁﬁﬁn ‘%@ém%s c%@gnﬁé?ﬁsﬁﬁéll\@t LY 1902

I near $ i_ncubat 1 on.

lérwwéo%w%nﬁ@% rﬂF‘éEOtQ?ré‘%@?ém@asbf ter subtr act i ng
val uespdgidnslaiatdandadsag niduifagenshay Belinbad PCINISHD/25386, (WO

W Bnddidedl srpRirPer Ad: S 8RERRTR S DofRomlsthereingy

ireferedtse droitpentirstpn t o Exanpl es 9 and 10, however they
are deenmed to be active inhibitors wthin the context
of this invention. For exanple, the conpound of
Elugreseenre/misgiranokingss bImlingas$MWL 004/ 004406

denonsirat b ﬁﬂaéé@l@zy&rﬂa H%@fes@erﬁ‘ﬁga@éﬂ@é Garidble concen’%ratlon of

denonstrated an | C50 uM 11 an 1 G50
IfvieshernenouRdiase t[\gubazﬁeqi t%tl@r tq@aglg the—mpd)épamc equilibrium under

Toadiieid sucBrigdtin ihejabs¥ndAssayst zombendmedliopisoamtd §nd r.

SR80 b SORESAI R IR RS S Sboton
dx e Kiyrefret potent, inhilpithu tredanisgtepgof fHeuintboupeflearssiennligand is
AR e B BouhTlue] 1 rats, S nce TN a is

i nduce nerve rowmth factor (NGF) and
stinmul ate the rel ease of ot her cytokines from

act i vatretonasitia@6ly bﬂﬁnaéé@&yﬂ@%ho&lﬁ%@ﬁa’bﬁl R 4 %(a(f' ?Re

e Bl Mok Rntoandrrnu el ufllderio o0 tat BauBsttgton used,
@INStHlef BuoresceAt and praysicechansisalypropeyriidze Trelsotcentrafith used must be

\4!@%‘%§§9th\én:%ﬁ§er‘q a§i§+ §fSIHn|5)a§Féel esr}zgll?lgoér?@&%%?%%%s% Q{L.thryalf the kinase

@@gﬂve@h@n@@@‘a@n zes the regional expression of
interleukin-1 f3 (1L-1 13) nRNA in specific brain
reg{l ons foll ow ng experinental |ateral
PGl RPG4$ on traumatic brain injury (TBI) in
rats. AReswipoets dsbies i B YSTind db@pbstidred.5 mM HEPES, pH 7.5,

et MLCRabFohab e i 2oy WO S P B Qi
regi onss Eﬁzmseconmyitrahm 1@hges i n cyt oki nes, such as
I'L- 1213 r8¥eftt 1208 cbh énlﬂﬁt@?%{nl\?iraunat' ¢ pat hol ogi ¢ 20

or regenerativ seque ae of brain injury. A suitable
assay Iegalcaerausdsancentration: @71 s¥gs@0Wbse di scl osure is

G‘tﬁﬂfdh@h@hr%hbﬁ%&h B0 RV i LEIURRGE NUNIBLGEMBRELR miS SR plate

Cri 7 83,. whose disclosure is
|“ﬁ'§' ﬁ'ﬁﬁ?@de%geg éi%‘ﬁﬁ"@@ reference, is an assay for
det er rﬁlumesaenc@émsastfdp@rrmm oriyLakguegienesi s that may be

58 fighg. 0% 8kt 8 e NRALRA Mfid | ot op the

t1ssue destr uc opri ate
proliferatilor dtﬁsoaamcqr@mm fluorescent ligand binding

The fluorescent ligand is the following compound:
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Rhi novi rus/ I nfl uenza Assay: 30 Cell Iines, rhinovirus
serotype 39, and influenza virus A/ PR/ 8/ 34 were

weoroghzsesl from Anerican Type Cul ture Col | ect POTIUS2004/004406

(ATCC). BEAS-2B cells were cultured according to
i nstructions provided by ATCC usi ng BEGM ( bronchi al

epi t Rehial growth nmedia) purchased from O onetics
Cor p. >_gﬁl_‘]cultures used for detection and
titra ) Vivks, were maintained in Eagle's

m ni essenti al /medl a containing 10%fetal calf 35

serdm{ 2nmv 1- gl ut &4 ngx and 10 nM HEPES buffer (MEM.
A nodification of tf et'hod reported by Subauste et

al ., Supra, for i Q‘ i nfection of human bronchi al
epithelial cellsywth rhinovirus was used in these

studies. 47 WO 2004/ 073628 PCT/ US2004/ 004406 BEAS- 2B
ichsis degiverbirgi 5tR-(daminaruathylpkenyl)rb-pyidinagryh1 ld-daidezol-4-yi]-2-
\WhldrSpHeRbI AfH MBddfRinBigkédn. to  infection with .
rhi novirus. Rhinovirus serotype 39 was added to cell
cultures for one hour incubation at 34C after which

i noc ulRepregentatiop campduwistdl Foresa (INadd daphereabstbd ireiBis assay.

SEEBIACHRE Sl R A7 2R o By o

mg@tl\@égay&ﬂleﬂ@itercryaaﬂketermlrpmkineafeln concentration by

ELI SA s L0 ' ‘e i Ha
Syst ems) Hb%sr us vyi e?h@ é}’o é“ &%ﬁ%n@s}ﬁé@%&sﬁ@@lcmsm this assay,
APl Ee lesp anat Eieremelas 'ﬁg’iCBV"‘m &etmplasa; Bof, HQalxample 17 as
Hlﬁbéoﬁ@%?t@rhbt |§6rﬂ§rs§eﬁﬁibﬂé’($h%i<€ﬁ1 thiks- assa;ﬁ(?fpf ﬁaﬂ%?@resﬁé@:tlvely, and
W e inhibitors rug was
S A b2 et d P ey AP RE 4Rt ook of
conpounds were prepared in DMSO (10 mM drug) and 10
%‘W‘!ﬁfkﬁ& EE%M@@LE@ detection of p38 kinase, cultures

wer e | ncuba I'n basal nedia without growth factors
and addetinesgon wilknayikedeasdbedhy (Riereaseioshe follawtnovexamgples

RbehkdrB dgrely HRist r§t|veVﬁfdear8 AbVB HeEbnefrustPsd QUSitation of the scope of
ddition of rhjinovirus. Detection of

oi nts after
:”;'ﬁ @féﬁ%‘i 'n\@ﬁ‘a%héﬁﬂ”é&eé%U%@!rwwsw YRErEIRRANGSICEE. @Ua%olvents
mh@h%t alvyilzdoleciourie bied ﬂ}aﬁyor%\/w"ér?almt\ and!@rfanﬂ;@r@!tj@cd@ﬁions inan
e_nmanufacturer's i1nstructions
?&1 {‘ﬁ%ﬂ%gﬁ% Wr}%ﬁbﬁe%ﬁ%ody Kit: New Engl and
Bi oLad&-NW& (hereinefiso H¥viBYpeetirewets, reBEASd 2B4ekliHg usinge:
'B?ul@e@%@ﬁj«ﬁim Eﬁbdtl%me%@%?a B‘fbl(é%%\\ﬂﬂﬂt‘ﬁ@h@o I@/uv\g(&?e%‘mdl&eﬂed are:

| ace of hi novi r us. ture supernat ant

ésﬂa%t ﬂzdﬂl&d?t tydndet. %ﬁvéaﬁi grrnaipletanddy insjcags aspropdsignal.
%ﬁl@hftﬂn Qﬁ@fw&&ﬂdn @Werc?@ll@' leF6 @ OV4DU$nesh ) or
s

VR- 95 Ane
eHLHBACR P tes Bt tREed e X Rmete ar an i n

t he alshtht satarated;iat)y anfuetOs; didyPot lli—nmdlhweepsyrmggaone DDQ =2,3-

EPSREEPSE RS LB BRLG, 5389 51 bhAS Gl Oine?
gbbieyiationmereasrresciagdn the1A 08 Style Cuides(Amaticad Chemisal Society,

w@T&@Idc§19 geper natant was al i quoted and stored at
-70C. "The titer of the stock culture of virus

General Procedures:

A) LG/MS (liquid chromatography/mass spectroscopy)
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25 was 1.0 x 1010 Tissue Culture Infective Dose/nl
(TCI D50) Inocul ati on procedure: Four-six week old
wo eovalzseBnl b/ cAnNcrl Br m ce were obtai ned froreTZos2zob€en4406

Ri ver,

Ral ei gh, NC. Aninmals were infected

intranasally. Mce were anesthetized by

gg‘zgét%pfé' ﬁwg&eébeétmn?&éﬂ Qﬂerﬁﬁnd@ﬂ BALifAR fcﬁ'pEWcistprf)pHode mass

d Xyl azine (5

MWQ@SWOW M SSI on Ks) and t hen i nocul at ed WI th
m@%@@k%@w)@sm d| luted in PBS in 20 ul. Aninals
2% e obésrved a| llﬁ) é @%W i nfection. All
RS Smi t hKl i ne Beecham
Fhaw Raiee Bml@h s Instltutl onal Animal Care and Use
Hgm F\%‘ﬁ.lmwé s titration: At various tinmes post
ec

ion, ani'mals were sacrificed and | ungs were

mteaps% gegtondtleed0.05%-Jeimie agidr e honogeni zed, in
\eoﬂ) At eoat@o i éc.du%fw %ﬁeﬁ.unséce@aads (Bi ospec

ucts, Bartl esvil

of Ea

(araciig Oz AL, OrOBTA AV Sty 0 VL 1 iy TOD %) &9y

centrifugation at 1,000 rcf for 15 minutes at 4C,  and

IIr .d|| t d on I\/ad . bgeluent

FKBE/ MS@@@WEO@éMIGﬁ\ u@éd gRs 5 @avslcoffll ABZplhat(|1acma>t 2312Cm internal

(025(‘:;5/% Sgnzéartél% e{lzeoéémg) 5% chick red bl ood cells were

aggl utination was read after 1

hdaﬂeta@thndmete@ﬁﬁe{%&%ﬁ?@nMThe virus titer is
expressed as 50% tissue culture infective dose
(F'W[%@) 20V ated by |ogistic regression. 5 ELISA
(mb@ct@nnmurﬁyedmmere nmeasured by quantitative ELISA

i n 0 i all avai l abl e kits. Ear sanples were
%Wg%% W&g g%dtlssue mnser in PBS. Cell debris
Véxdvent BaRéth @etcnmmteﬂ 0.05% foomcatid14, 000 rpm for 5
m nutes. The cytokine concentrations and threshol ds
were determ ned as described by the manufacturer;
|Ysirgy the pypthesiamg gd@ergDSgpgm,Tg thgy fﬁH@/gB@“p@rthe and final
1R nHEh@PSTFINIRSS ATEn dbd@bed aaexbsasRatéPO)
activity was determ ned kinetically as described by
Bradley et al. (1982). Briefly, rabbit cornea were
Comgnidz etiFermuldxacke@da)t Trim et hyl - Am noni um

Brom de (HTAB) (Sigma Chemical Co. St. Louis, M)
whi ch was di ssolved in 0.5 m Potassi um phosphat e
buffer (J.T. Baker Scienti ExamplePhillipsburg, NJ).

Fol | ow ng honbgeni zati on, the sanples were subjected
tofreeze 152t haw sonllcatl on ( Col e Par rregl 883

vvere then cI eared by centrlfugatlon at.12 500 x g for

15 mnutes at 4C. MPO enzynatj
deternmined by colornmetric cha
a reaction of O-Diani sidine
0.175 mg/ M (Si gna Chem cal

activity was

i n absorbance duri ng
drochl oride (ODI)
Louis, Md) with

.0002% Hydr ogen per oxi de ($ gife Uheni cal Co. St.

Loui s,

Becknman Du 640 SpectrophotoiAp;t e,

1a)

Mo) . 20 Measur emengs

4,6-Dibromo-3-(bromomethyl)-2-(2-chlorophenyl)pyridine
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(Fullerton, Ca.) fitted with a tenperature control
device. 50 ul of material to be assayed was added to

w@zd4073606 ODI and change i n absorbance was NMeEBST/USH0H004406

a wave length of 460 nmfor 2 mnutes at 25C. \Wol e
Body Pl et hysonography: Influenza virus infected mce
were placed into a 25 whol effagy pl et hysonmograph box
with an internal volune of appraximately 350-m. A
bias airflow of one I/mn Was Japp¥ied to the box and
fl ow changes were neasured apex, recorded with a Buxco
XA data acquisition and resplra ory anal ysis system
(Buxco El ectroni cs, Sharaa; &) srAni mal s were al | owed
{ ?W'a
tFQ oré %'{T;?fftﬁe tife éc{@%é%% rde ég%as \agg%n;rgg'sur errg%{?%s%
vomo@edacmuwlemcgmos@e@benelw@nMem lp@taget)retypenh has
previ ously been shown as an i ndex of airway
obstruction and correlates with increased intrapl eural
dPbs s (rest-buty| 8- [éuBgBIPrqnpﬁr?f(%wchb@menﬂhﬁ@w%ﬂlpwqr@teas
follows: Penh = [(expiratory tifiey/ relaxation tine)-1
] x (peak expiratory flo P& (nspiratory flow)
where relaxation tinme is mount “of tinme required
for 70% of the tidal vgktweto-kg expired. 35
Determ nation of arterial oxygn daturation. A Nonin
veterinary hand held pul se €t err 8500V with

e

& erillimele (Bereingfterr ‘trenqla) wakgddat to si-isoatopylamingp(984as, 6. Ommol)
%a@fﬁhﬁﬁsﬂﬁd stugob urﬁ’der%‘tro_?leﬁgﬁfterb@l?ﬁlrﬁﬂt@sf G’n@éﬂaﬁ‘é@‘ﬂ’fﬁn&) the

Chenot her i onal

a and
2ebgT HBR cPPIERIS T e e LTbaRITP K0 ok Bt b agkied cropvise.
(Afer sfirlihd aB22) J fol ¢dl mis Ubelp ﬁl[rb@én 2(HDibrovheS€bromomethyl)-2-(2-

S ARl S AT g SRR By v
@sigaq aﬂdéhmmnelshasé abnzg]rier, 2ha G‘Iacmd raestmamd (3mjpwas addkd, the
Haﬁ% %II %rﬂsé% b, thetsBI%tl&?é\}a m i eb‘{}%cﬁ%el'he residue

|ncu at ed % er to reac her nod

WYRgeurit '%bxss amﬂucar%n%%rﬁpwa‘fensw(?@ {RO0) BV Wit £glelaspiane —
eepessgiet(ba )4‘(5.&1}31,@?&&% prdduansk arsoil (osd@pi ficantly

(>50% enzynme bound and in the presegcew())]f a

sufficient concentration (>10x K;) of a potent

iNWR b{4DOkIHzhEDEaR) 8 Bi75dph,shf7.48&. 250 xm), RIodo2 #S5d2HIZxm), 2.38,
I | ly different fromthe bound val ue.

fg it%ﬂ %"Z“r?cg%’t%?%’?? n of kinase enzyne shoul d

preferably be > 1 x Kf. The concentration of

flooses eedttimih ingaagk/seqNiHed Wil | depend on the
instrumentation used, and the fluorescent and

physi cochem cal properties. The concentration used

Mapt [B:[4,d-Divesms-R4p-chideophengipBtpyadylpropidnikadias e

enzyne, and preferably less th al f the kinase

enzyme concentration.

Br Br
Tert-butyl 3-[4,6-Dibromo-2-(2-chlorophenyl)-3-pyridyljpropionate (3.86g, 8.116mmol)
was dissolved in trifluoroacetic acid — water (9:1, 25ml) and the solution allowed to
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20 A typical protocol is: Al conponents dissolved in
Buffer of final conposition 62.5 nM HEPES, pH 7.5,

W@ 2@8/0meCHAPS, 1.25 mM DTT, 12.5 nmM MyCl 2 3. 3B6DNS(004/004406

p38 Enzyme concentration: 12 nM 25 Fluorescent |igand
concentration: 5 nM Test conpound concentration: 0.1

Md 1809 aHMtG@U@QH@fé‘ir%ftbﬂ‘%‘ tiﬁér?gveldalraotgd W vefduBal'l'hé{ RdiHTR was

mcrotjtre at e

3 un
é’d'[l{\!?c’@ ﬁWP@EEﬂH’@&OQ@PWVﬂ fAdsa ﬁoabﬁ'ebl%%wﬂ'écyc")hexane ethyl
ackiatd (5oPY(311¢arigiver tHeldrodmyaeah guRd(1R8gh.ni tions: K =
di ssoci ation constant for inhibitor binding Kf =
di ssoci ati on constant for fluorescent |igand binding
TR f(#aMetzc ERCH) iSgh8I (TiHsbit $)e7 781 (1l dysi), i4€ Orihddin @d:3850H,dt), 7.32
041/, / NO d

ORI &0 S a2, Mﬂ%
5-[2- (4-am nonet hyl phenyl ) - 5- pyri di n- 4-yl -

Em Aaz0Chibroghknyl)-3440 6 ts?&hSQOdz Mobt‘?@@ﬁ}m yg}ﬁld%ﬁ’@rﬂpanamlde

epresent ati ve conpoupds
vveretestedlnthls as 3to7
Rem ~&. pKi in this

denonstrated a pKi betw

assay is the negative |og term as

determ ned herein. Exanpl@s ¥, and 18 to 20 all
denonstrated positive 1C50's |Bn A Bassay and al |

are less than 1 nmicronolar in activity. Exanples 2, 8,
$B-[465DiyomeERd Bshterdpheay!)-310ridyliprapioriioacid(1.09a12.608omeel s was
RHdbREY ﬁ{jtoﬂleﬁg' 25&!&%’[%@?@% %B%Zl o0 @anc?n & trlmethylsﬂyl-

respect.| vel
d&@a@th%etlm]hgxea§§@9ded (SR AR SOk Qe Stand for about 0.5

inoueN tTHersontioh Wé@\/évbsondﬁé‘d% R, Bid fref eEEMEEoil R-dis®lved in

i8R PR T st St BL Sl el BATGET, e

ddroglbylefuminium-2-chloroaniline complex [prepared by adding 2M

trimethylaluminium in toluene (2.6ml) o a solution of 2-chloroaniline (0.55ml,
5.188mmol) in dichloromethane (30ml)] and the solution stirred at 22° for 20h under
nitrogen. Water (15ml) was added (very slowly at first), followed by sufficient 2M
hydrochloric acid to dissolve all the precipitated aluminium salts. The organic phase
was separated and the aqueous phase further extracted with dichloromethane (60ml).
The combined organic extracts were dried (Na,SQ,), evaporated in vacuo, and the oily
residue purified by column chromatography over silica (50g) eluting with cyclohexane
—ethyl acetate (100:0-70:30) to afford the title compound as a gum (0.95g, 69%).

NMR (400MHz, CDCls) & 8.30 (1H,br d) 7.79 (1H,s), 7.52-7.20 (7H,m), 7.02 (1H,br 1),
3.13-2.93 (2H,2xm), and 2.65-2.43 (2H,2xm).

LC/MS R; 3.81min m/z 527/529/531/533 [MH']

1e)  7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H)-one
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the present invention. Al tenperatures are given in
degrees centigrade, all solvents are highest

w@e@ishzdsbe purity and reactions were run underPCT/US2004/004406

anhydrous conditions in an Argon (Ar) atnosphere
where necessary. 1 HNWR (hereinafter "NVR') spectra
were recorded at 400 MHz usin 20 Bruker AM 400
spectronmeter or a Bruker AV, 00. Multiplicities
indicated are: s=singlet, d=doublet, t=triplet,
g=quartet, mrmultiplet and |cates a broad
signal. Flash chromatogr gghky gun over Merck
Silica gel 60 (230 - 400 nes gr equivalent in
solvent m xtures as describ in each experinent. satd
= saturated; aq = aqueous; NP =

AU A5 94 SRS 2 PP\ Bt Py grgppppmice
pﬂ@d&r@gekf’ﬁrawl ovgs dividiast intoedbbpentipeg arsheachrdissatyed in DMF (3ml),
AaRCtd REF Wi gﬁtggsltﬁ%a@dﬁkfe (gg@g €o. %@ﬂﬁ(nbf) %Ed %Sé?rﬁf‘ilodlde (15mg,

Socl ety nera roce
3@07&)“1@@ ,md(heiaéﬂﬂ iy aCHPTHRIORAT APRPWEES 3t 188 dor thseinp i
5(1;-aM@n8QMé thea@3mbirfed/ éﬁ@@@ﬁé@%ﬁ@acdﬁatﬁk&ea%M§ treated with

ﬁ@% (ﬁﬁg)tsaenrdr%ﬁgét%g A Mglﬁlﬁ’[ I Ve(éxéggf)l ﬁgnle _fc'rgcr:tg%vere passed

2tlhﬁ>u@8 &rfMdEé:plhuhln frit abd3waporatbdGnwadio, Then rd8dud’vbiS pulified by

e EhBriaiatad dlg! BLECToOAT I 4 cilongRhys ey agetate
f@fﬁﬁ'ﬂﬁt (169:8-041 000 (VP 3 aaNaihe uasiugt as Qvhide taam (406mg, 51%).

AO0.7m n, 0-100% A/3.5m n, 100% A/1.1 min, 100-0%
A0.2mn 10 B) Mass Di rect ed Automated Preparative

chip b B0HEE: GBCTS o Bow B s 6 (B 2B, 305268

i(@Heagl di anmeter; particle size 5n) UV detection

RUBIERN B 2003200y ow rate’: 20m /i n

Injectlon ent A: 0.1%formc acid
Sol vent : 95% acetonitrile + 0.05% formc acid
Example 2

7-Bromo-1,5-bis(2-chloropheny){1,6]naphthyridin-2(1H)-one

Cl
= | NN
(@) N Z Br

7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H)-one (30mg,
0.067mmol) in carbon tetrachloride (5ml) was treated with NBS (15mg) and AIBN
(1.1mg) and heated under reflux for 1.5h. DBU (10ul) was added, the mixture cooled,
and dichloromethane (5ml) added, followed by 8% sodium bicarbonate (10ml). The
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20 Using the synthesis as shown in Schene 1 the
follow ng internediate and final conpounds of Fornula

W@ kgo4am3eber ei n descri bed have been nmade: ConpoRCES204/004406

Formula (1) and (la): 25 Exanple 1

7-Brono-1, 5-bi s(2-chl orophenyl) -3, 4-di hydrof 1, 61
aRibkWES BhssedtBrobih @Mdrofshotit ¢ ted% $acb to give th
4, 6-uDi br oﬁo-%bpg@%m?hvﬁ? 2- (rg)?@ﬁgg?%%gng'?) pyri %Ilglr\{g °
P5oqNst 9981 LHIBESOBET/ US2004/ 004406 Br C 1-11° N Br

Br Preparation of the title conmpound was synt hesi zed

TR TRUE Aol 67 RN SR S BRTHE o5 e

b) Tert-butyl

' 5 /0 nyl ) - 3-pyridyl ] propi onate
o%%ﬂsﬁg?.éﬁhﬂ@%@@ﬁﬁ@%@%ﬁﬁﬁﬁmt yll'ithiumin hexanes
(1. 6Mol ar (hereinafter "M), 3.75 millilitre
(hereinafter "m™"), 6.0 m Exhpples(hereinafter
\ . o di-isor : 0

JEBis@-chlan :

A(1ld¥oree M nut es (herei "mn").
was cooled to -70 and tert-butyl acetate (0.5m, 3.71
mol ) added dropw se. After stirring at -70 C for 10

mn. under nitrogen, 4,6-Di b D- 3- (brononet hyl ) - 2- ( 2-

chl or ophenyl ) pyri di ne (0. 405 5, (hereinafter "g"),
0.92mmol ) in dry THE (15m) adde}_g, and the

m xture stirred at -70 fq @ acial acetic acid

(2ml) was added, the tepgperatwe I dtoriseto

22 and the sol ution evaporiited i fyvacuo. The residue

15 was purified by colu hp &hat ogr aphy over silica

(50g) eluting with cyclo @ e - ethyl acetate

(9:1)-(5:1) to give the prgduct as an oil (0.21g).

NVR: (400MHz, CDCI3) 6 7.75 (1 H,s),

1. 48-7.25(4H,.3xm, .2.94, 2.75 (2H, 2xm, 2. 38,

Z—%@m;ﬂ ,5( } -chlin?_r%e@ym’l @;qapb@lglridine(ml)-one (38mg, 0.085mmol) was
dissolved in NMP (2ml) and serinol (2-amino-1,3-propanediol) (35mg, 0.384mmol)
added, and the solution heated in a Smith creator microwave at 220° for 0.5h. Afier
cooling, the solution was added fo water (12ml) and exiracted with dichloromethane
(10ml). The mixture was passed through a hydrophobic frit and evaporated in vacuo.
The residue was purified by SPE (SiO,, 10g) eluting with dichloromethane-methanol

(98:2) to afford the title compound as a gum (9mg, 23%).

NMR (400MHz, CDCI3) § 7.69-7.65 (1H,m), 7.55-7.30 (8H,m), 6.37 (iH,d), 5.43
(1H,s), 5.30 (1H,br d), 3.90 (1H,m), 3.80-3.68 (4H,m), 1.63 (2H,br s).

LC/MS R; 2.84min m/z 456/458 [MH"]
Example 4

N-[2-[[1,5-bis(2-Chlorophenyl)-2-oxo-1,2-dihydro[1,6]naphthyridin-7-
vllamino]ethyllacetamide
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LCOMS R 3.91 min mz 474/6/8 [MH] 1 c)
3-[4, 6-Di brono-2-(2-chl orophenyl ) -3-pyridyl ] propionic

w@eiodoQCl O N Br Br 25 Tert-butyl PCT/US2004/004406

3-[4, 6- D brono- 2-(2-chl orophenyl)-3-pyridyl ] propi onate
(3.86g, 8.116mmol) was dissolved in trifluoroacetic
acid - water (9:1, 25m) 1 the solution allowed to
004406 stand for 3 about
hours (hereinafter "h), then eWaporated in vacuo. The
residue was purified by mm chr omat ogr aphy over
silica (70g) eluting thlcyolohexane - ethyl acetate
(5:1)-(3:1) to give & m/a\s/ﬁ ftlm (1.39g). 5

1
NVR (400 Mz, CDCl 3) 6i 8% (1"H br sJ, 7.78 (1 H,s),

7.46 (1 H dd), 7.38 (1 t), 7.32 (1 Hdt), 7.27 (1
Hdd) 2. 97, 280(2H , 2.52, 2.39 (2H, 2xm. 1d)

2- Chl or ophenyl ) - 6- di br onp- 2- hz chl or ophe g
T romar vy PG oN RS RBL! SRR 1kf)-oBp (Bma-085mmo) was
arskéiv&j Al NAVIP T2m ahawaééwl@mw@ﬁadném&eamrdgId msmh@m h€ded, and

'~§ H&Fﬁ%ﬁldn Wc%gtﬁamécr%ﬁviegqté?ﬂohr aéout%eéhe The NMP was

Mmmﬂdh;sirgl 4 ydcuuth centrifedehamcbthie mediduenantiticandd doebtvieml §% sodium
%Qgrbolﬂgtﬁﬁ(g}‘nljte%n%rb @'hér@%ﬂxahg %rﬁl? dTﬁ@%l)@Lﬂg%asopaé ec{ Wrough a
6 ed 1 n"vacuao, Rd
ihgdraphehigfriband E@RW@Q@ vwwulon The |rfzerlﬂitts>r\mﬁemufélﬁé by Zekmin,
-Ehl‘o%a?&ﬂrHﬁHMeY\@ﬁcaagl@Eﬂelﬁhﬁthﬁh 8ihyPetcetdle and ethyl acetate methanol

trimet um ni um oroani | i né _co re

(691 f@(ﬂff)é@j arNfle praonet: rﬁh'%wm%#"awrwe?g%af?@ﬁaﬁ%rgm oyeh SCX-2
@lllﬁ@ (assd)0 Mehard eltkedy igpaiitidsnend vdmitonia n M88rmol gavienhe product
dICh|OI‘O %ﬁm;é ] and the solution stirred at 22
@8@%&? b2 MerFoglen. Vater (15m) was added (very
sl OV\Ay at flrst) foll owed by sufficient 2M

I t
'W’ﬁ R PRINRE © tsé)dﬁrﬁgagi ?rﬂ ’/83%6}?'57 &gi%ﬁgea%(gH A, %%g (1H,br s),
BB (1 He) e 30 61 SRkl Hhbr Dn a7 (L@ T4 (1)
di chl oronet hane (60m ). The conbi ned organi c extracts

r [ ‘Na2SO4) , eyaporated in vacuo, and the oily
ﬁ@é“ﬁﬁ%{ﬁ%m('@ f’éﬂ%“% chr omat ogr aphy over silica
(50g) eluting with cycl ohexane -ethyl acetate
(100:0-70:30) to afford t%&h@ﬁ% conpound as a gum

(0.95g, 69% . 25 NVR (400 b 8.30 (1 H, br d
1.578is(2rChlorgphenylF7-{(d H?lmm!am[l- ImeghyirinolH, @napmhvrldm -2(1H)-

Ineormas sekH 2xm, and 2. 65- 2 43 (2H 2xn)

=z NN "
N Z N N
Q
.

7-Bromo-1,5-bis(2-chlorophenyl)[1,6]naphthyridin-2(1H)-one (150mg, 0.336mmol) was
dissolved in NMP (5ml), and 2-aminomethylimidazole dihydrochloride (286mg,
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LCMS Rt 3.81 mn mz 527/529/531/533 [MH#] 30 1 e)
7-Brono-1, 5- bi s(2-chl orophenyl) -3, 4-di hydro[ 1, 6] napht h

w@eoodiorse2 1 H) - one 54 WO 2004/ 073628 PCT/ US20Rar/092840@4406

CC N ONI Br C
N- ( 2- Chl oroph(ranyl) 3-[4, 6-di brono-2-(2-chl orophenyl ) -3
-Mézrﬂhayé&dﬁﬁ&aﬁm%onét%ﬁ@@mng D, 0@8%!))5&9@8 aflb W@tkture

sI X" portions and each dissol ve (3m
é}ﬁ"é’fqdr'@ét%@!twrﬁﬂ%'ﬁﬁ‘icé%‘%?‘{?rﬁt@gptﬁ@ﬁé’t"é“@%hgThed“%%%Wﬁi)added
a0 date? RIPE ekdractedditiel gichibborethand) 1?7@mTUk5ml) amd theat ed
m cr.omave at

ot e PR R p S AR RlrrROg Ak Bidborath p vacuo.
The aredd esidueass paesadetbwi 4 SCXed eartridds dg), elntihg with methanol,

981 o%%tbgd.al\)fvbﬁ]?rhowia lnln?étﬂ%ﬂlﬂ te(tl?ré( g%ﬁo Ug? s Q@Qﬁ:ﬁgﬁed by

ob I C evap
ia gtedwwwmﬁoﬁf@rdm@ qas@n*uqt a2d gy ESmmm3. 5%
chr omat ogr aphy over silica (ZOg) eluting with a
C cIohexane - eth acet at radi ent

NGB 80T 41eCT-m) BBHE (116 Viier by JHLHhs7 S48 Hm), 731
f(wamdeﬁOGmJ(QHﬁs} 6433 (ﬂw& Gmm L H),s)S 7.67-7.63 (1
Hm, 7.53-7.30 (7H, m 32(1Hs) 3.05-2.68
(4H, 2xm). LC/MB Rt 3.55ni n m 2447/ 449/ 451 [NH+] 15
G By 2241min m/z 462/464 [MH"]
7-Brono-1, 5-bi s(2-chl orophenyl)[ 1, 61lnapht hyridin-2(1
H-one ¢ ONBr d CY20
7- Bronp- 1, 5- bi s( 2- chl or ophEX§Mplesd 4- di hydr o[ 1, 6] napht h
W, 5-@@@2%%6 heﬂ?l?—?([@oﬂ%proﬁlﬁﬁﬁmmamiﬁoﬂﬁBJFP\@Bhthvndln 2(1H)-
tetrachlori (5mMl) was treated wth NBS (15rrg) and
/ﬂ@b&@i—f—%ﬁ ) and heated under ref lux for 1.5h. DBU
(101) was added, the m xtg
di chl or onet hane (5ml) adds ol | ovved by 8% sodi um
bi carbonate (10m ). The 5 WO' 2004/ 073628
PCT/ US2004/ 004406 m xre was passed through a

hydr ophobic frit and vaprehtlj/l\n/}g/acg@ to give the

product as an of f-whteNsol1d.N
cl CH,
T 1

OH

cool ed, 25 and

7-Bromo-1,5-big(2-chlorophenyl)[1,6]naphthyridin-2(1H)-one (58mg, 0.132mmol) was
dissolved in NMP (2ml), and N-isopropylethylenediamine (0.2ml,1.603mmol) added
and the mixture heated in a Smith creator microwave at 220° for 0.5h. The crude
reaction mixture was passed down an SCX-2 cartridge (20g) eluting initially with
methanol, followed by 2M ammonia in methanol to elute the crude product. This was
purified by mass directed autoprep (per general procedure B) o afford the product as
a gum (12.6mg, 19%).

NMR (400MHz, MeOH-d*) & 8.33 (1H,s), 7.78-7.72 (1H,m), 7.67-7.40 (8H,m), 6.36
(1H,dd), 5.68 (1H,br s), 3.72-3.50 (2H,m), 3.26 (1H,m), 3.20-3.10 (2H,m), 1.10
(6H,2xd).

LC/MS R, 2.53min m/z 467/469 [MH*]
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NVR (400MHz, CDCI3) 8 7.75-7.69 (1 H ), 7.60-7.33
(8H,m, 6.75 (1 H d), 6.65 (1 Hs) 5 LCM R 3.50nin

WOot@44%36281 7/ 449 [ MH#] Exanple 3 1 PCT/US2004/004406

, 5- Bi s(2-Chl orophenyl)-7-f

(2- hydr oxy-1- ( hydr oxynet hyl ) et hyl | - am nol f

1, 61lnaphthyridin- 10 20 H-one ¢l OH ZOH ONNH
H( cl

7- Bromo- 1, 5- bi s( 2- chl or ophEXMPIRI7 6] napht hyri di n-2( 1
H) 5-Bis¢2-CBBMenhefyID3Siramino- wamapHthytis-eolH)ethei N NVP
(2m) and serinol (2-am no-1, 3-propanediol) (35ny,

0. 384nmpl) added, and the solytion heated in a Snmth
creator mcrowave at 220 for After cooling, the
sol ution was added to water ) and extracted with
di chl oronethane (1 Or). The i xture was passed

t hrough a hydrophobic fritza Maporated i n vacuo.
The residue was purified EASi 02, 1Qg) eluting
wi t h di chl or omet hane- metthan®l "gB:2) to afford the
title conpound as a gum (9 ZB% . NVR (400MHz,
CDClI3) 5 7.69-7.65 (11-1, .55-7.30 (84 m, 6.37
(1H,d), 5.43 (1 H's), 5.3 1 Hbr d), 3.90 (1 Hm,

%@@g%/ P8 g{lﬂﬁ% olgbeﬁ% 4 %maﬁbt[hg)i?m 201th iR eBlted witt BMamonia

in Mleghstoafior medyﬂﬁ@ﬁmpyurzi oxo0- 1, 2- di hydr of
1, 61napht hyridin-7- 30 yllam nol et hyl | acet am de 56 WD

U IR R I YSRR3AG4400 1O T TN OB O

7- Brono-1, 5- bi s(2-chl orophenyl)[l 6] napht hyri din-2(1
H) - one (38ng, O. 085mml) gl?sgol ved in NWP (2m)
and N-acetyl ethyl enedi am ne 'P Ong, 2.938mmp1l) added,
drﬁiBlS(?h@hbmnhthi%/ﬁfdﬂlﬂf@rfﬂ flnaphiigyridim2@H-ener ni cr owave
at 2200 for about 0.5h. The NWP was

Cl
= | NN
6) N Z Cl

@o.

7-Bromo-1,5-bis(2-chlorophenyl)[1,6]naphthyridin-2(1H)-one dissolved in NMP reacted
with chloride ion in a Smith creator microwave at 220° for about 30 minutes. Isolation

by the method of example 5 afforded the title compound.

LC/MS R; 3.49min m/z 401/403/405 [MH*]

Using the synthesis as shown in Scheme 2, the following intermediate and final
compounds of Formula (I, X = H) as herein described have been made:
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5 renoved using a vacuum centrifuge and the residue

partitioned between 8% sodi um bicarbonate (6nl) and
waelc@hiomsesret hane (I OmM ). The m xture was passBCI/US2004/004406

t hrough a hydrophobic frit and evaporated in vacuo.

The residue was purified by colum chromat ography

over silica (I Og) el uting Eyah{p@ghyl acetate and

et hyl acet at e- met hanol 9: % to afford crude product.

REES "a f = PH¥ omat ogr aphy over SCX-2

10 silica (O 5g9). Met hanol eluted inpurities, and 2M
ammoni a in nethanol gave the prodyct as a white solid
(12. 7nmg, 32% . NWVR (400MHz,
7.58-7.37 (7THm, 7.33 (1 H m,
(1 Hd), 5.35 (1 Hs), 514
(4H M, 1.73 (3H,s). 15 LT
[ MH] Exanple 5 1 5-Bis(2-¢F
H i m dazol - 2-yl et hyl ) am nol
H) - 20 one, formate salt yC
7-Brono-1, 5-bi s(2-chl orophenyl) 6] napht hyri din-2(1
H) - one (150ngy, 0.336mml) was 25 dissolved in NWP
(SRhenyl-dRd 1 Blmaphtryniginkg-bnetwds praperedi ih ydeardévaer withethe disclosure

(gfg%gﬂer $7alv\ﬂ @rqge%{é)[gég%%tg W0U§%%8%/§g8f%9% dﬁﬁlgsure 13

pot-assi um car bonat
dfersgorg tmréfem%r)aedmem @4l td, 0.5 mmmaiand wasaligsotved in DMF (2

"ﬂ*nE)r Mﬂeatunagp&gﬁﬁr P@f&@éﬁhm@aﬁﬁbna@"@ d§6 b m A s added
adde or onet

e e 0ccg
p&S mdolplwa@ adddty dn@ Iﬂ’fwlmda@m@ Wniak ,coﬂtﬂﬂJeg\fg’@h@Urg d'ghél sc;_lvent was

v ude_resi due was sed do n - .
cBocs e At I e B BR R Bfor=" e Pleo oV cvaporaion
aahitoiractions penthiningl the desitagtproduvd, toe tebidueromiuertitiofled between
e %gtéﬂagéssm Y Kglgé%,sthg o@%gce;ghaéglk}%ef@%gmﬁﬁ LR, Brﬂfe dried
Sovgr gn )(dgiusmagi)(h *flltq@ vasheyapoaied t to givesie pramict whichyvas then
TreddystafliBed frofr, rﬂ@lﬂ}leng cﬂlgrlde}?ﬂfbx@he 18?8 tHelitld, b o@n@ 3s Glwhite
g%%}%ll”ée %oqld( &b 1%)1 10'2% M5 Rt 2.41 m n mz 462/ 464 [ MH]

br t), 3.47-3.28
renyl ) -7-f (1

, 6l napht hyridin-2(1
ONH C N OH
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15 1,5-Bi s(2-Ch | orophenyl)-7-[[2-(l
sopropyl am no) et hyl I am nol [ 1, 61napht hyridi n-2(1 H)-

wop@4/ofpesmte salt H NCH o NHIY C CH @ (PQTFUS2004/004406

7- Brono- 1, 5-bi s(2-chl orophenyl)[1, 6] napht hyri di n-2(1H)
-one (59ng, 0.1 32mmmol) was 20 dissolved in NW
(2m), and N-isopropyl et hygemstiean ne

(0.2m, 1. 603mml ) added and thei xture heated in a
Smith creator mcrowave at 220 @ 0. 5h. The crude
reaction m xture was passed dowwz@An SCX-2 cartridge
(20g) eluting initially with nethanol, foll owed by 2M
amonia in nmethanol to elutett tude product. This
was purified by nmass direcs oprep (per general
procedure B) to afford thé prbduct as 25 a gum (1
2.6nmg, 19% . NWVR (400MHz, d4) 8 8.33 (1 H,s),
7.78-7.72 (L HmM, 7.67-7.4 Hm, 6.36 (1 H dd),
5.68 (1 H br s), 3.72-3.50 (24 M, 3.26 (1 H M,

3+,@@n%eag-ﬁp%a%ﬂm%%m&%2xd) . 30 LOUMS Rt 2.53nmin

3 073628 PCT/ US2004/ Q04406
é(éﬁ?ﬂyé'1 H-[1,6]naphthyridin-2-one was prepared in accordance with the disclosure .
Sof lBiesiﬁé‘-e@”él.qum’illll@ﬂ)St%teﬁl Pﬁtenambn@,ﬁiﬁo,ﬁgﬂ apbsdistigsure 2 1

1) - one ] ~ . ~ . .

i iaten oy Tibegioe hetb St g8 v anshvns Peshivessp FCl (6
-r_oh)eand@imeédmvlmmgw Binenyi borohip aplel-BT® g 3.0 omdol}, lrethylamine
Lol4oGniC MR dand-EdME aBbtat BBy, B Emddad85deMHid thd Ghixture
E(xan'p e 8

stigegiugder argerhaigpa@igmperaiy fasSoveekse [ThasaivaYT wa ermmyed in

10 HachB&nd the residue was partitioned between ethyl acetate and water, the organic

15

20

phase was washed with water, brine, dried over anhydrous NaQSO4, filtered, and
evaporated to give the product which was then flash chromatographed with ethyl
acetate/hexane to give the title compound as a tan amorphous solid. mp 196-197°C.

Example 11
1-Methyi-5-phenyl-1H-[1,6]naphthyridin-2-one

The title compound was prepared in accordance with the disclosure of Lesher et. al., in
United States Patent No. 4,560,691 whose disclosure is incorporated by reference
herein.
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Gl / NONC | ci 15
7-Brono-1, 5-bi s(2-chl orophenyl)[ 1, 6]
wmaphoBees di n- 2( 1H) - one di ssol ved in NVMP r eact BCI/US0041004406
chloride ion in a Smth creator m crowave at 220 for
about 30 minutes. Isolation by the nethod of exanple
5 afforded the title conpgapgl, % NB Rt 3.49nmin
niz401/403/405 N+HL 20 LBlnda he synthesis as shown
Plag $ 2018y i nter medi ate and fi nal
conpounds of Fornula (I, X =H as herein described
have been made: 59 WO 2004/ 073628_PCT/ US2004/ 004406
Exanpl e 9 1-Benzyl - 5- phenyl -
H Fl , 61lnapht hyri di n-2-one / N 1-0 5 5-Phenyl -1
H[ 1, 6] napht hyri di n-2-one was prépared in accordance
with the disclosure of Leshg al., in United
States Patent No. 4,560, 697~ Whoge XN scl osure is
i ncorporated by reference flereijn (0. 111 g, 0.5 mmol),
and was di ssolved in DMFO gnd stirred under
argon. Potassium carbonate (& 066 g, 0.5 nmol) was

5 WQHe 0 guﬁ&‘@a&};?&%‘alfe% |H%@éd§8‘%r‘8c% Vitth tgb 8 sg%%[}relti? ng%r%t al., in

Benz rom
é&b*éa St%tﬁ%i Pajest Né@iﬂﬁrné ﬁﬁﬁs%é dhosA @@ﬁlors@rre is m@mosatecrhb
s6lveik hamsn. renoved in vacuo, and the residue was
purified by preparative hplc. After evaporation of
the fractions containing the desired product, the
residue was partitioned between ethyl acetate and 5%

10 g?s@ihetsglgpgé{%%@gﬁ%ﬂg% cﬂ'@ﬁe X\qﬁgfcglr W dtgnnt\éﬁ"ﬁ&ilate% d'?lﬁ%l
{comgioveds efFasmyaUb X = 8s hersin des@ﬁchsha\@d:qegtrmda zed
from net hyl ene chl ori de/ hexane to give the title
conpound as a white «crystalline solid. np 101-102C
60 WD 2004/ 073628 PCT/ US2064@Miadde Exanple 10 /
1.5-bis(4-fluorophenyl)[1,8lnaphthyridin-2(1H)-one

15
F
N
|
o} N N
F
13a)  N-(4-chloro-2-pyridinyl)-2,2-dimethylpropanamide
Cl
~X
I -
N NH
o}
20 Triethylamine (6.8mL, 48.6mmol) was added to a stirred solution of 4-chloro-2-

aminopyridine, 11, (Townsend, L.B. et al Synthetic Commun. 1997 27, 861-870) (5g,
38.9mmol) in dichloromethane (75mL). After cooling to 0°C a solution of
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N ONG6 1,5-D phenyl-1 Hfl,6lnaphthyridin-2-one

5-Phenyl -1 H[1, 6] napht hyri di n-2-one was prepared in
waewendmexe with the disclosure 5 of Lesher ePCT/EE2004/004406

in United States Patent No. 4,560,691 whose disclosure

Is incorporated by reference herein (0.111 g, 0.5

' edo | Sl i
iy Yol T BinLe 2 DA e lozamShang Tt s Sded
PoRWisg PUBFiHaning tHeymdure Wasalpwed ishuareas andetinedtor 18 h
(tlﬁ)%rﬁ\ﬁé?sf@d vﬂthmmrélemdmdﬂlﬁd?rbaﬁa’ie.t mﬁ% B‘rgahklbrléye{ﬁ\?dsrdri%a
t roomte rat ur e or, . . e .
IS O BraPord ORI 14RTRE Gl 8 o Gy RS s S rogrysati
et isopropy eths taveiborddhdnile Gnetcand aamditemtystals (536g, 67%). MS(E])

[ was washed with water, brine, dried
g@%%qgﬁ%]&?g?@'u "Na2SO4, filtered, and evaporated to

gi ve the product which was then flash chromat ographed

Wbl -(éhlorBelofthPLAEYRINID2 dinvénjilephhdrhi§e cOmpound
as g tatr?yarmr phousﬁsoﬂ??.mgpﬁzlggﬁg %@pls E?gn'pl e 11

1 -Methyl-5-phenyl-1 Hf 1, glngpht hyridin-2-one IN O
1 20 The title compound was]prgpared i n accordance
with the disclosure of Le eth al., in United
States Patent No. 4,560,6 e disclosure is

i ncor porated by reference Rer@in. 61 WO 2004/ 073628
PCT/ US2004/ 004406 Exanpl e 12)%4{henyl -1 Hf |

, 61lnapht hyridin-2-one IN OH'5 The title conmpound

\C/ashprAesz?nea@Fiuﬂo@@pmé%ﬁfg@uet«fg%?a@%lg pg@kﬁ% 2 ?.89Tmol) in

e r e I N nte .

2?@&%?%@"@%@@“%@%&\4 &r & niRasnENgsRIreyas cooled to -78°C.

et .8Mesoitioh ef eibotyllilurisi hexenles (zgzmh,e@i.@n?@l)s/fmvmjdba dropwise
) { ] n | na

SRR, AP B oD 6 IR 2 Bh el B BB peq

ldigeihyeenamiged 4.4ty afypimendl Bin anhydrous Fetr_ahydrofuran (10mL) was

%gée@ﬁn%bﬂrrs@d'&ef PR bE birfdg 8RBy 1dr 41 g (ixidle REE allowed to

warm to 23°. 6M hydrochloric acid (100mL) was added and stirring continued for 15
min. The organic layer was discarded and the aqueous layer adjusted to pH2-10 by
the addition of saturated potassium carbonate. This was extracted with ethyl acetate
and the organic exiracts were dried (Na,SO,) and evaporated in vacuo to give a yellow
semi-solid. Flash chromatography (silica gel, 1:1 ethyl acetate/petroleum ether)
afforded the title compound as a white crystalline solid (4.1g, 20%). MS(El) m/e 241,
243 [M+HT".

13c)  tert-butyl 3-{4-chloro-2-[(2,2-dimethylpropanoyl)amino]-3-pyridinyl}-3-

hydroxypropanoate
Gl OH O
seae

pZ
N NH

0

A 1.6M solution of n-butyllithium in hexanes (19.7mL, 31.5mmol) was added
dropwise to a stirred solution of diisopropylamine (4.4mL, 31.5mmol) in anhydrous
tetrahydrofuran (30mL) at -78°C under a nitrogen atmosphere. After warming to 23°
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ONN F 13a) N-(4-chloro-2-pyridinyl)-2,2-dim
et hyl propanamde a N NH -51~ O 20 Tri et hyl am ne

w@ 2008101362818. 6rmol ) was added to a stirred sol upC€DOSN4/004406

4-chl oro-2- am nopyridine, 11, (Townsend, L.B. et al
Synt hetic Commun. 1997 27, 861-870) (59, 38.9mml) in

g’ps %él@u\f}%‘i@é@ ABoled 3l7soC '%an%rso%?@b ﬁgeéf Ll Q& tselbsRn,

004/ 073628 PCT/ US200
t31- e Imeriygrous etV ran S1RmL)apassrddsH dranyise. After 15 min a

Chdhhioﬁfo@ffﬁtdb%ﬂﬁuﬁdeﬂ@amﬁéwq Be@.6 19! P5HiinG |rpé1rﬂfydﬂo@s
Mot L LSRR Y AL i e P6ror a0

bhinahéoaliivwed 1o harroitgaat and poteed inks wetek.€lthis \@Méﬁ@@l)qeoamdq ether
f ' | S .

SR DB el bty RDAIE B B30 g e
t¥asupi Thegresidup van dituratashwitreetbesandiltergcdBtosdfordaheditle compound as
%Fﬁté solfd (8. 7%&371 ,%15 [ MrH] +. 13b)

-chloro- -for i dinyl)-2,2-dineth rpro panam
Fd%Sh ehrogatpgrapiyHo 1619A"§>¥he\r gy (iligri @nl 872 @%é acetate/petroleum
can@Panerded akEsasml god &l.eg, 1144). MEGEIBM®B57,i359 [ARAYdr ous

tetrahydrofuran (40nL) under a nitrogen atnosphere was
cooled to -78C. A 1.6Msolution of n-butyllithiumin
hie3da n &5 clf @@ Udthaphtfiyridim®({1H)\oas added dropwi se over 20
mn. After stirring for a fGrther 30 min a solution of
anhydrous 15 di et hyl f or map 4.4m, 56.4mmol) in
anhydrous tetrahydrofuran (10hl) was added dropw se
over 10 min. After stirring“at N78C for 1 h the
rrixturg was, al | owe war m,t chI ric

6M
e d (A sHRsH SPBE e FRS RYCaGHE (B g Baialin am
mydroc'ﬁmelcacgia(nOmL ayereflues fdr 2G5t dédr esuding ttezia’qhemiﬁure was

a s Y Car gtﬂe cfa_t%?]og sg%raté&] g?ﬂgg%r’h &%Fbo%%tes %h%r\r%s%ﬁitered

a?é@ttae olghwaghgdmia vmtgrafnilw@w eibersthae ddediiniveduo at 60°C to afford

(thEBROEImPBELthdsaPaEAhEDIdufed 891IQ 1 02 F946). msxei) |n9>é"181 183
j?’% solid. Flash chromatography (silica gel

‘acet ate/ petrol eum et her) afforded the’ t|tIe
conpound as a white crystalline solid (4.1 g, 90%.

MEGH %-}%u?o‘%&phen%fﬁ,aﬁn'\é.*ﬁh'lh*grriogn-2(1 H)-one

TN

/

N o

N
H

A stirred mixture of the compound of Example 13(d) (0.25g, 1.38mmol), 4-
fluorophenylboronic acid (0.23g, 1.66mmol), tetrakis(triphenylphosphine)palladium(0)
(0.08g, 0.07mmol) and 2M potassium carbonate (1.87mL, 3.74mmol) in ethylene
glycol dimethyl ether (5mL) was refluxed for 24 h. The mixture was diluted with
chloroform (200mL), methanol (75mL) and 5% sodium carbonate (75mL) then heated
until all solid material had dissolved. The layers were separated and the organic layer
was dried (Na,SO,) and evaporated in vacuo. The residue was triturated with

methanol and filtered to afford the title compound as a grey solid (0.27g, 80%). MS(EI)

m/e 241 [M+HT".
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3-{4-chloro-2-[(2, 2-di net hyl propanoyl ) am no] - 3- pyri di n
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solution of n-butyllithiumin hexanes (1 9.7nm,
31.5mmol ) was added dropwise to a stirred solution of
diisopropylanine (4 4nmL, 31.5mol) in anhydrous 30
tetrahydrofu &1 -78C under a nitrogen
dhos phrspis( -qurephqm Sepphesidin-2{Hine004/ 073628
PCT/ US2004/ 004406 the solution was recooled to -78C
and a solution of tert-butyl a¢&tate (4.25n,
31.5mmol ) in anhydrous tetrahyd fur an (10m) was
added dropwi se. After 15 min a ol ution of the
conmpound of Exanple 13 (b) (3 g, 15mmol) in
anhydrous tetrahydrofura was added dr opw se.

The mixture was stirred at -78C for 30 5 min then
allowed to warmto 23 and p@d into water. This was

extracted with ether and t rgani c extracts were
washed with water, dried (Na2SO4) and evaporated in
vacuo. The residue was triturated with ether and

filt erfeaixtuesf therepmpesind ot Exaneplap ue)Oaky, oeszmmql)e4-

Qf@bfdéhén?ylgcﬁgmc?aéld% 12§ @5%&69%%9%@@%0& err)L t6‘5}33 mol

quor I'i ca ace Betrol .
origon 6 TaL 1O Bl Sk Heceiain (G 1o §,6ommol andepreed 4A
\Mevdbih dla’ﬁBroirMthﬂn’e (5&1L§¢J)ﬂ$ stirred at RT for 7 h. Further quantltles of

ridin
JupreBe Sl B 3P Cbrk ot Jurmre e @G ahd Bopigfed 44 sieves

(vBrégoda amhstir)ing corBIMJedfmr hg dr Do miture veas dtréA6dia} abense and

s‘ﬁrrlaél’?%‘?% Jgﬂlﬁa d’% ﬁtﬂéﬁ dg{a%ar Iﬁ%‘?&l‘ll dd(]gm'ég\r?%g f(é(ggr)rgn)éltfﬁ%l%d through a
rf’é‘fjé% §¢'J %Td@rfmgw@s weished Wil seiurated sediumsaraonatesaidi vpter,

VMﬂl%B ‘%i@ag\@dmal’ﬂl@b\% otbd W REubY S ﬁrbrémgolféhr F%Qh bﬁ‘romatography
Blisede gee@@ewqﬂaer/%ih%a@eiat@b@gord%% Yieyigmpgiund aga cream-

[chbfotitet! scB@ (1BBY, 36%). MS(EI) m/e 335 [M+H]*". 'H NMR(400 MHz, csDMSO) 5
% Add huororfignylaklid, RLpapl iRy S 962 (d, 5\1«) OS540 WnPbh), 7.27

(d, J=5 Hz, 1H), 6.77 (d, J=10 Hz, 1H).

Example 14

F’

Preparation of 5-(2,4-difluorophenyl)-1-(4-fluorophenyl)[1.8lnaphthyridin-2(1H)-one
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H A stirred mxture of the conpound of Exanple 13(d)
(0.25g, 1.38mmmol), 4- fluorophenyl boronic acid (0.23g,
wa2@adnmeky , tetrakis(triphenyl phosphi ne) pal | adP@mr(82004/004406

25 (0.08g, 0.07mmol) and 2M pot assi um car bonat e
(1.87m., 3.74mol) in ethylene glycol dinethyl ether

) r ; ' e was diluted
V\Aﬁ% yyﬁ%o?@?%@?n élggl B]R,Qpﬂihyérﬁgﬁ% %E%L) and 5%
sodi um car bonat e (75rrL) thea _heated wuntil all solid
materi al had dissol ved. Th yers were separated and
the organic |layer was drie Na2SO4) and evapor at ed
in vacuo. The residue was t# ated with 30 net hanol
and filtered to affordthe]tl | e] conpound as a grey
solid (0.27g, 80% . MS(El) [ MtH +. 64 WO
2004/ 073628 PCT/ US2004/ 004406 13f)
Fdowing(tae piogedusp ot Ryanple, 18] a)agneeblsubgiitoti®( 2,4H) - one F

%.ﬁ\ho%ggrfenﬁbgﬂomc%é:% 18 4%6opf %@ﬁc}earg&f OLailXAERNE cdrftob fHd was
5 (wengrgd (G1e6%1 VISR mé 899 Bie (0. 12nL, 0. 83mml ),
pyridine (0.07nm., 0.83nL), copper (Il) acetate (0.15q,

0, d omde ed 4 si eve t hane
(D) i SlorBErD "R Ry oo AT o o
f1 uor ophenyl boronic acid (0. 069), copper (II) acetate
(0.075g) and powdered 4A sieves er e added and
stirring continued for 18 h. i Xture was retreated
as above and 10 stirred for a further 5 h then dil uted
wi t h di chl or omet hane (20nl) iltered through a

pad of celite. The filtrate ashed wi th saturated
sodi um car bonate and wat &7, ~ydRyed (Na2S04) and
evaporated in vacuo to give brown solid. Flash
chromat ography (silica gel :1 petrol eum et her/ et hyl
acetate) afforded the titl npound as a cream
coloured solid (0.05g, 36% .| MS(El) W 335 [M+H +. 1H
NVR(400 MHz, d6-DMBO) S 15 8746 (d, J=5 Hz, 1 H), 7.85

(Hblloﬂm@@hé‘ﬁrocéddr& of Exdrfiplé.184), etep? @lbstl?utﬁ tHe %ﬁéﬂnd of

10 %}%%Ye ?A{(T)Af r&neﬁon@thﬁ{lokggq\fngg,r'ié@éqQ? ‘El %ccappéund vbgs prepared
5008 /329 MSGED pHe 658 JMEHT 4 INMR @00 &, Y- DMNEDRH&EDYd, 1H),
1587 30 mBRPASE-7.44 (m, 6H), 6.78 (d, 1H).

Using the synthesis as shown in Scheme 6, the following intermediate and final
15 compounds of Formula () as herein described have been made:

Example 15
1,5-Diphenyl-1H-7-[(2-hydroxy-1-(hydroxymethyl)ethyll-aminol-[1.8]naphthyridin-2-one

I C

¢ O
N N
H
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65 WD 2004/ 073628 PCT/ US2004/ 004406 14a)
5-(2,4-difluorophenyl)[1, 8 naphthyridin-2(1 H-one F F

WOR2044/073628 Fol | ow ng t he procedure of Exanpl e 1BCEVS2004/004406

except substituting 2,4- difluorophenyl boronic acid
for 4-fluorophenyl boronic acid, the title conpound was
gsef]fegﬁ(gfcﬂloé%h% 8@%@.6\‘%614) méh ??‘9” panabdife

eny A f | uor ephe )[1 8] napht hyr
idin-2(1 H-one F of F O Q N F Fol | owi ng t he
procedure of Exanple 13(f substituting the
conmpound of 10 Exanpl 8~\14

Exanpl e 13(e), the titl ¢ npound was| prepar ed
(0.04g, 32% . MS(El) W [ MPFH +. " H NVR(400 MHz,

3?5 g“@%w% L?’m%g'ﬁ?(gphgh}lgar par70|c59 id (@agdefsmlbéﬂ'ﬂw WO 021058695,
wbosmoaﬂowegcln@crféor@tedthyéef%wmeﬁ@n geégné%rﬁin §SI x
EﬁsE&b d r?a%hfomlaﬁ# nﬂfarﬁnhwyla;h(drweqwmoae@w dad ehid ddution

Pg;tgfi ygg&ygﬁtgg(fgr 2h a'ﬁ%gojy%?'ﬁg\{aﬁgu 8v ! Wlviauo and the residue co-
rhte@With@hloldfo. (Boph). Hihel atiidhetReridesso fotmed wés disgpived in

%%dw%%%ﬁ%ggeggpop%eﬁg%&&%ﬁ%gﬁ chloroamlme (Sré\l ar

ABE)BHWC(I)Zardﬂhmqpmwhyﬂhylagur(erQnmEﬂrzb'mmol) ln chloroform (150ml) and

the solution was allowed to stand at 22° for 17h. The homogeneous solution washed

with 2M hydrochloric acid (100ml), passed through a hydrophobic frit and the organic
phase evaporated in vacuo to give the title compound as a dark solid (7.53g, 86%)

LC/MS R, 3.81min m/z 446/448/450 [MH']

15b)  5-Bromo-1-(2-chlorophenyl)-7-methoxy-3,4-dihydro-2(1 H)-quinolinone
r

N-(2-chlorophenyl)-3-(2,6-dibromo-4-methoxyphenyl)propanamide (1.40q,
3.128mmol), copper(l) iodide (0.895g, 4.694mmol), and potassium carbonate (0.865¢,
6.259mmol) in DMF (15ml), were heated under reflux for 30min., cooled and
evaporated in vacuo. The residue was treated with 2M hydrochloric acid (80ml) and
extracted with dichloromethane (2x50ml). The extracts were passed through a
hydrophobic frit, evaporated in vacuo and the residue purified by flash
chromatography over silica (50g) eluting with cyclohexane — ethyl acetate gradient
(100:0-50:50) to give the product as a white solid (0.714g, 62%)

LC/MS R, 3.46min m/z 366/368/370 [MH"]

15¢)  1,5-bis(2-chlorophenyl)-7-methoxy-3,4-dihydro-2(1H)-quinolinone
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HN C Br 0 3-(2, 6-di bronp-4-m et hoxyphenyl ) propanoi c

acid (as described in WO 02/ 058695, whose di scl osure
WO g0040TBePpOr at ed by reference herein) (6.65g, PCT/US2004/004406

19. 67mmol ) was 5 dissolved in chloroform (150ml) and

thionyl chloride (15m) added, and the solution

heat ed under reflux for 2h. ol vent was renoved in

vacuo and the residue co- evaporated with chl orof orm

(30nL). The acid chloride so f pl was di ssolved in

chl orof orm (40nl) and adde repwi se to a solution of

2-chloroaniline (5m, 47.85 and

di -i sopropyl - et hyl am ne d sA3mmol ) in

chl orof orm (150nl) and 10 'hecsolutlon was allowed to

stand at 22 for 17h. The poeneous sol uti on washed

W th 2M hydrochl oric acids©0m ), passed through a

h g{?gpho ic frit and_the organi ¢ phase evaporated in

4 PPYgroPReny)-f-met Atryeie-{1ehpAwinglsong (2.10g,
(577%3&@}110!%6%1 2- dk%rbﬁwéﬂylb%rcﬁﬂc i (N7 2g, 44 B4R P R6rel diddblved in

SRR RSB 1Sty 2aepug sRY o opate (15m) added.

HYitrogenmgssi wesrmsBed thHBoighQhy miixture for 2min., then

T e
(rgf'lB‘%lj’ef aitragarhio By5h. Eh@lowﬂ@ﬁnaaﬁwealsbmfate@l diieB®BeSO,), and
févgﬁ&ﬁi@él inh véého% thé P&dldue ;Wﬁﬁl@d B? ﬁ&ﬁﬂcﬂ#@ﬁﬁfog?ﬁfhly ld?&erf &ifica (70q)

cool

Bl i ofpeRe N Y eI GPPIenais SHoRb B gAPoUNd as a
axtitcaotie (i .98d, 87%) chl or onet hane (2x50ml). The extracts
wer e passed through a hydrophobic frit, evaporated in
vacuo and the residue purified by flash 25
&/ et Sefi7apiny/53e8/480 (WMidd (50g) el uting with
cycl ohexane - ethyl acetate gradient (100:0-50:50) to
%§ e the product as a white solid (0.714g, 62% LC M5

dp. dghrbis(Grehiarephend Bmsthom:?( 1 Hgluinginone
-3, 4-di hydro-2(1
%'PCT/USZOO4/OO4406

1, 5-bi s(2-chl orophenyl) - 7- net
hi ) - qui nol i none 67 WD 2004/
C ONO- Cr C 5-Brono-1
-(2-chl orophenyl ) - 7- met ho
H) - qui nol i none (2.1 Qg,

2- chl or ophenyl boroni ¢ aci“d "§71.
di ssol ved in al

i hydro-2(1
1) and
g,0 “11. 32mmol ) were

1,5-bis(2-chlorophenyl)-7-methoxy-3,4-dihydro-2(1 H)-quinolinone (0.85g, 2.134mmol)
and manganese dioxide (5g) were heated in chlorobenzene (50ml) under reflux for
17h. After cooling, the chlorobenzene was removed in vacuo, ethyl acetate (80ml)
added to the residue, then filtered through celite. The filirate was evaporated in vacuo
to afford the title compound as a yellow solid (0.82g, 97%)

LC/MS R; 3.54min m/z 396/398/400 [MH*]
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tol uene (40mM )-ethanol (15nm), and 1M aqueous sodi um
carbonate (15nml) added. 5 Nitrogen gas was passed

W booetards2g he m xture for 2min., then PCT/US2004/004406

tetraki s(tri phenyl phosphi ne)-pal | adi un(0) (0. 39)
added, and the m xture stirred under reflux under

Nigef O9LR. - e7. }. ¥ separ at ed,
CHe) O Rl fioBnar e LGB RS R SR folfies 0! fe
resi due purified by flash chr

ogr aphy over silica
(70g) eluting with cycl ohexa gt hyl acetate
gradient to afford the title coqpound as a 10 white
solid (1.98g, 87% LC/ M5 RE3Y67TRin m z 398/ 400 [ MH+]

15d) 1, 5- bi s(2-chl or opheny hoxy-2(1 i

-quinolinone cl X~9 (r§ N{Oyct %15
1, 5-bi s(2-chl orophenyl)-7- Ry- 3, 4-di hydro-2(1
M qui nol i none (0.85g, 2.13 ) and manganese

di oxi de (5g) were heated i n~Chl orobenzene (50ml) under

resloisx2-taerophdhyl)- Ahdetioxg201 APglindiiRens [U.863b 2N Z8Mtalasas

in th t 80 ded. th
SR B oA eSS hon S Bane
Vh2mb adped slbely urmlewaitrager? OTHeosaliditfonrvehst Stieretiiat RE° for 4h, then

o o
SRERFeTB N 5B (N EEP RS0 obn b5 RS passed
parpugisadudropbalaio it argkihe aqueous phase further extracted with
Liichidtomearhb(2a 1 i, APlel G
SR wﬁ?@% iezdzﬂﬂgg?%rgﬁjgﬂw‘)? '-Cg*f'lﬂneﬁ?'lﬁoiy-' Jopethane
\HBPIE SV 6HEPINEd B3 gvarerated facyopafiorgite jecqmroynd as a
dlachbaidqorshgreso4)40nl) and 1 M boron tribronmide in

di chl oronethane 5 (12m ) added sl owl y under nitrogen.
The solution was stirred at 21 for 4h, then quenched
d- &/ WISUR A4 Qi n/er8BRYdlgH"Y 3nl) and ice (25g). The

m xture was passed through a hydrophobic frit, and

t he agqueous phase further extracted with

di chl or onet hane (20m ), and passed_t hrough a

h'iyﬁg)r oﬂh%gﬁéz'@?'?'io. hemyd-2pxiil SrémEtrerZrinaliRYlr act s wer e
anffdairsracihanskulfsigger at ed in vacuo to afford the title
conmpound as a 10 dark solid 7849, 94% . LC/ M5 Rt
3.40m n m z382/4 [ MH] 15f)
1, 5-bi s(2-chl orophenyl) - 2- oXe#1-@- di hydr o- 7- qui nol i nyl

1,5-bis(2-chlorophenyl)-7-hydroxy-2(1 H)-quinolinone (0.216g, 0.565mmol) and
triethylamine (4ml) were dissolved in dichloromethane (30ml) and N-
phenyltrifluoromethylsulfonimide (0.403g, 1.128mmol) added and the resulting solution
stirred at 22° for 1h, and evaporated in vacuo. The residue was purified by flash
chromatography over silica (50g) eluting with cyclohexane — ethyl acetate gradient
(100:0-50:50) to afford the title compound as a white solid (0.14g, 48%).

LC/MS R; 2.84min m/z 456/458 [MH']

69



15 trifluoronethanesulfonate CI \ 0 O NO\W\W\ F OF
Cl F

wa2®407862- chl or ophenyl ) - 7- hydr oxy- 2( 1/ - - qui nOPCTIOSI04/004406

10

15

20

25

(0.216g, 0.565nmol) and triethylamne (4nml) were
di ssol ved in dichloromethane (30ml) and N

B g R L

194inoligRAe evaporat ed in vacuo. The residue was purified
by flash chromatography ovet 3jlica (50g) eluting

w th cycl ohexane - ethyl ace e gradi ent

(100: 0-50:50) to afford the tiftl &€ conpound as a white
solid (0.14qg, 48% . LC R 84m dgil z 456/ 458 [ MH]

D04/ 004406 , 15g)

1, 5-bi s(2-chl orophenyl )& L (hydr oxynmnet hyl
) ethyl]am no}-2(1 /-a- qukngkinone a / | \ OH ., COH
ONN H C

1, 5- bi s(2-chl orophenyl ) - 0- 1, 2- di hydr o- 7- qui nol i nyl

J AR AT W

P@0eiD.0AT ol aseinat @4(rib7 0883RANBNErRB)C Blmz(aamgum 19mmol),
4 aap - n r .

BRI el Py P B SR g i

Visthalioxap $am)) wereihedtedirod Smith Caasitr mierowaxel b d3@°dor Hamin. Water

r @ﬁﬂ)t élﬂbl‘ﬂ@r&‘o% ?4mWe?é‘a<‘J\?e?i tb tﬁ?é"re’é@ﬁéﬁqlxtdrg r\ﬁMth w?s then passed

hobic frit, and bl own down under a stre
n%f%s Eryoigphopig it ard &'ewm/&@wawﬂﬁr atrgAm ﬁaglyoaqerr ethedgsidue
anaopurtiedthy nidssairdciell @utdptdreocaBRPtB dita Sompeua 4 #8um (7mg,
1*%? LC M5 Rt 2.88mn nfz455/457 [MH ] 15 Exanpl e 16
%IS(Z chl orophenyl ) -7-{[2- (i sopropyl am no) et hyl | am
i no}-2(1/ quinolinone

LC/MS R, 2.88min m/z 455/457 [MH*]

O3

Example 16
1,5-Bis(2-chlorophenyl)-7-{[2-(isopropylamino)ethvllaminol-2(1 H)-auinolinone

I C
=
N
o N ”/\/
©/CI

T

1,5-bis(2-chlorophenyl)-2-oxo-1,2-dihydro-7-quinoliny! trifluoromethanesulfonate
(60mg, 0.097mmol), N-isopropylethylenediamine (0.36ml, 2.885mmol), racemic BINAP
(74mg, 0.119mmol), palladium(ll) acetate (17mg, 0.076mmol), and cesium carbonate
(0.14g, 0.43mmol) in 1,4-dioxan (4ml) were heated under reflux under nitrogen for 2h.
The solvent was removed in vacuo, and the residue partitioned between water (8ml)
and dichloromethane (10ml). The mixture was passed through a hydrophobic frit, and
the filtrate passed though two 5g SCX-2 cartridges, and eluted with methanol followed
by 2M ammonia in methanol. The latter fractions were evaporated in vacuo and the
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ycl i IV H N ONN'- 1Y HCr C
1, 5-bi s(2-chl orophenyl) - 2- oxo- 1, 2-di hydr o- 7- qui nol i nyl

wa eioowseonet hanesul fonate (50nmg, 0. 097mmol ), PCT/US2004/004406

N-i sopropyl et hyl enedi am ne (0.36m, 2.885mmuvl),
racem c BINAP 20 (74ng, 0.119mvol ), palladiun(ll)
?%%Iﬁé %uﬁﬁe@@,ﬁ sz&I? @HE&'QU’[O@QH&&?} n%’PaF&B 17 B) Lto afford the title

. g 4-di wer e heat
Lﬁﬂﬂ‘@?ouf’gfaslatﬁé‘m 9ni%%logen for 2h.  The sol vent was
renmoved in vacuo, and the residue partitioned between

. an ' r thane (10m ). The m xture
aggﬁ%%égg%LPﬂﬂ@%&%béghﬁgggghobic frit, and the
filtrate passed though two 5g SCX-2 cartridges, and
eluted with nethanol foll eﬂng .ﬁy 2M anmoni a in
nmet hanol . The latter fractions were evaporated in
vacuo and the 70 WD 2004/073628 PCT/ US2004/ 004406
residue purified by nass diregted autoprep (per
general procedure B) to affor e title conpound as
a gum (5.3ng, 10%. LCONMS Rt 2754i¥n nf z466/ 468 [ M|
5 Exanple 17 1111L, Br ON

/) gui noI i none 10 The prafdiig exxanpl e 15(c) was

reacted by the procedure of lexanple 2. The cool ed
reaction m xture was diIut'th et hyl acetate
(20ml) and washed with 2M

drochloric acid (10n),
Tlhe resi due

('maagjrodﬂlanbf E@n\mlé MS(C:)IWhQ lwcwdaoythéfpft}deduwfeﬂémpl(ewor& cooled
re ?tﬂ)g%lg{u%{/r\{ggg ut%cgw@ﬁ]f gfj%c&ta%%&é%)ml} ﬁ&pséliggl wtlthgM
hydrochlorlc acid (10ml), dried (Na.SO,) and evaporated in vacuo. The residue was
purified by flash chromatography over silica (20g) eluting with cyclohexane — ethyl
acetate (100:0 — 0:100 gradient) to afford the two isomers of the title compound as
white solids.

Isomer 1:

TLC R; = 0.22 (SiO, cyclohexane — ethyl acetate 1:1)

LC/MS R 3.64min m/z 474/476/478 [MH™|

Isomer 2:

TLC R; = 0.21 (SiO; cyclohexane — ethyl acetate 1:1)

LC/MS R, 3.65min m/z 474/476/478 [MH"]

Using the synthesis as shown in Scheme 7, the following intermediate and final
compounds of Formula (I, X = H) as herein described have been made:
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TLC RF = 0.29 (Si02 cycl ohexane - ethyl acetate 1:1)
LOMS Rt 3.64mn nmlz 474/ 476/ 478 [ MH] |sonmer 2: 20

w(ah@4@i3628 0. 21 (Si 02 cycl ohexane - ethyl acet apE@I/LSAP4/004406

LEMS Rt 3.65nm n m z474/ 476/ 478 [ MH+] Using the
synthesis as shown in Scherre 7, the follow ng

i nternmedi ate and fi nal %q@gq@ds of Formula (I, X
= H) as herein described have en nmade: 71 WO

2004/ 073628 PCT/ US2004/ 004406 anple 18 / I \ ONF
5- (2-fluorophenyl)-1-(4-fl our opi&nyl ) - 2(1

H) - gui nol i none 18a) 5-qui nol in
triflouronethanesul fonate 5 50 | ,0 FFN
Pyridine (1.67m, 20.6mmm7 idded to a stirred

suspensi on of 5- hydroxqu|n-I|ne (1.0g, 6.89mmol) in
CH2Cl 2 at OC under an atnogphgre of nitrogen. A
solution of triflouronethanssdl fonic anhydride
(1.74nL, 10.3mmol) in 10 dicpl oronethane (30nL) was

Aiaseus hydrochl oric

agh (é@mal tHblh‘brg%Qh@s Iféltuét ring. The mxture was
ﬂed V\nthmgﬂatlur at ed SOdqum blécar bonate. The organic

Iayer was dried (MSO4) and eyapor at ed in vacuo to
give a red oil. Flash chr;orrag“ography (silica gel, 1:4
et hyl acet at e/ cycl ohexan af F’or ded the title corrpound
15 as a yellow oil (1.62g, F8 (El) W 278 [ MtH] +.
18b) 5-(2-fl ourophenyl)quino Il F/ Astirred

m xture of the conpound of ExanplMe 18(a) (0. 95g,

3. 43mRytidiine 21.80mt ) 2006rapion mdsbma@@ ) @mir&j §ubpérdon of 5-
ﬁy&r%%ir)oliné ﬂb&l%%rﬁr%ll)) Pne(@ 2 at OQEI gl!l lat%gclaspﬁgre of nitrogen.
A solution of triflouromethanesulfonic anhydride (1.74mL, 10.3mmol) in
dichloromethane (30mL) was added dropwise over 40 min. The mixture was allowed
to warm to RT and poured into 2M aqueous hydrochloric acid (50mL) with vigorous
stirring. The mixture was washed with saturated sodium bicarbonate. The organic
layer was dried (MgSQ,) and evaporated in vacuo to give a red oil. Flash
chromatography (silica gel, 1:4 ethyl acetate/cyclohexane) afforded the title compound
as a yellow oil (1.62g, 85%). MS(EI) m/e 278 [M+H]".

18b)  5-(2-flourophenyl)quinoline

O
a
|

N
A stirred mixture of the compound of Example 18(a) (0.95¢g, 3.43mmol), 2-
fluorophenylboronic acid (0.72g, 5.14mmol), tetrakis(triphenylphosphine)palladium(0)
(0.19, 0.03mmol) and potassium carbonate (1.42g, 10.28mmol) in 1,4-dioxane (60mL)
and water (20mL) was refluxed for 1.5 h. The mixture was extracted with ethyl
acetate. The combined extracts were dried (MgSO,) and evaporated in vacuo to give a
brown oil. Flash chromatography (silica gel, 1:4 ethyl acetate/cyclohexane) afforded
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20

(0.1g, 0.03mmol) and potassi um carbonate (1.42g,
10.28mmol ) in 1, 4-di oxane (60n) and water (20nm) was

wo edohioxssel for 1.5 h. The m xture was extract edP@i/UB004/004406

ethyl acetate. The conbined extracts were dried
(MyS™) and evaporated in vacuo to give a brown oil.

I I r24L). MS(El) m/e 224
e AT e Bae el o SR ol ST hase
B&F1US2004/ 004406 the title conpound as a pal e yel | ow
cryst alline solid (0.58g, 72% . MS(El) W 224 [ MtH +.

f |l uor ophenyl ingline 1-oxide \ \N5

gr(éé ?@Q@?@@%'f‘y"l?qﬁ . 661 g, 3.83mml) was
added portion- vvlsetoastl sol ution of the
conpound of Exanple 18(b) 579, 2.55mmol) in
chloroform (6nlL) at roomtenperature (hereinafter
"RT"). The reaction was sti d fipr 2 h then diluted
with chloroform (100nm), washes th saturated sodi um
nmet abi sul fite, saturated sodi umolo b| carbonate, water

and saturated sodiumchl|loride, drie l\%Sé ?"r‘ﬂ%) nd ired
SvahjsupRarexybpRzoig agid §0- @%%ﬁ&?anan?'hwa%? e RYHRBYRG 1q 8 syrre
SHIRASH 61che Uérﬂgoﬁrﬁi biExamhple’ t8ib) (08940, ZJBS(rEiOI) mwbloamm (6mL) at

b Gl 50 Ll AL 8,

cchllomfmde (100miLYy, wehid mitb Isptusateld &@aruraqu@edsulb@t safyiatad sodium

hcg 083 e &vrallga% %Hhé)eﬁﬁ%t?d quflﬂ)ch?)894éc§5rleﬁr(ﬁ%8@ | Sid &pBfated in

ohben lofediord mdﬁﬁ):omwn@ncf 2 olea-oplaurad spich@ 4/ 5@0%%)5 MB(ED
fi9k 23ppvtigen diluted with chloroform (100nm). The

or gani c | ayer was washed with water and 20 saturated
sodium chl oride, dried (MgJSO) and evaporated in
viagpa.s-EHushophehylipaat-daumpeliyongsi | i ca gel , 5%

met hanol / di chl or omet hane) afforded the title conpound

as a creamcol oured solid 3499, 75% . MS(ES) me

240 [ MHH +.  18e)

5-(2-fl uorophenyl)-1-(4-fl
H) - qui nol i none 73 WO 2004/

yor.ephenyl ) -2(1
s I;CT/ US2004/ 004406 9F

Paratoluenesulfonyl chloride (0.4g, 2.14mmol) and 10% aqueous potassium carbonate
(20mL) were added to a stirred solution of the compound of Example 18(c) (0.465g,
1.94mmot) in chloroform (10mL). The reaction was stirred vigorously for 3 h then
diluted with chloroform (100mL). The organic layer was washed with water and
saturated sodium chloride, dried (MgSQ,) and evaporated in vacuo. Flash
chromatography (silica gel, 5% methanol/dichioromethane) afforded the title
compound as a cream-coloured solid (0.349g, 75%). MS(ES) m/e 240 [M+H]".

18e) 5-(2-fluorophenyl)-1-(4-fluorophenyl)-2(1H)-guinolinone
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/' '\ ONF A mxture of the conpound of Exanple
18(d) (0.1g, 4.18mmvol), 4-fluorophenyl boronic acid

W@ 20020828 0. 836rmol ), triethylam ne (0.116nL, PCT/US2004/004406

0.836nmmmol ), pyridine (0.068n, 0.836mmol), copper
(I'l) acetate (0.156g, 0.836mmol) and powdered 4A
sieves in 5 dichloronethane (10f) was stirred at RT
for 7 h. Further quantities of uor ophenyl bor oni ¢
acid (0.06g), copper (Il1) acetafle £0.075g) and
powder ed 4A sieves were adged-aqd stirring continued
for 18 h. The m xture was rletr ed as above and
stirred for a further 5 hPth¥n diluted with

di chl or onet hane (20nL) and tered through a pad of
celite. The filtrate was gd with saturated sodi um
carbonate and water, 10 drieg (Na2SO4) and evapor at ed
in vacuo to give a brown solfd. Flash chromatography

(ﬁlnl ){t& ; log ﬂce' co4nCp]o gé‘ @Qa%&? q/BEc%) zéf ng, ﬁ?rﬁrtngb fgb%rgghenylboromc
&g (0. NISgED. )3363mm9t3,4trl{3m4a|]mne (DK 1QNTR; AB36IRD]), PDEIE) (0068mL,
70 @é%nGrﬁol cogper (i:|) ace%é%e '_8 156 0 8d36mnéo'_éand '_Bowderecz 4A j‘.lei/cé?_rn
c_ﬂlgrome@apg (*(Qg’nL) JNaS S_{Ig‘pﬁ at JR_T|.t5> r7hs ngsg uantjtips of
5mb&rpﬁ1buy)lb<§rbhle Ad)( 0 bséﬂcéﬂap&f(mmw& 0. @7(55) and powdered 4A sieves
AT ApRe pOEREHYE SAUHeT foRaB s THE T Wesissisated as above and
RO U8R GOMYtBEBAID then il vothi dichldrbeethraae ¢20mie) aofd filtered through a
?é?l'mlcghté%'né e wgémaﬁhb #hl'gdtlg’g}eld sodlunh%argb?nate and water,

' uoro heny boronic " aci uoro bor oni
&tied (NeyO4) pig evaperied fivagde 1peiee & losey @olrﬂs Ias@momatography
g’ﬁ(@! el c%éhe[x%éﬂb | Zceldb) afforded 1he title comPound asa IL%>ale brown

rﬁoﬁ% e 25‘9%% Ol ' Wﬁ“ HNMBWMUQ SHaCEHR 785 (d of d,

coapoand 561z, 1H), 7572(m 9H) 7’18(d,J=8Hz, 1H), 6.73 (d, J = 10 Hz, 1H),
6.71 (d, J = 10Hz, 1H).

Example 192
5-(4-fluorophenvl)-1-(4-fluoropheny-2(1 H)-guinolinone

19a) 5-(4-fluorophenyl)quinoline
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10 Exanpl e 19(a) for the conpound of Exanple 18(Db),
the title conpound was prepared (0.475g, 78% . NS(El)

w0e0024®6p8VHH] +. 19c) 5-(4-fluorophenyl)-2(1  PCT/US2004/004406

H)-quinolinone F 111cO L.N 15 H Follow ng the
procedure of Exanple 18(d), except substituting the
conmpound of Exanple 19(b) for the conmpound of Exanple
18(c), the title conmpound weasyprepared (0.364g, 47%.
MS(El) We 240 [ M+H] +. 20 19

H) - qui nol i none 75 WO 2004/ C
/ '\ ON/ F Followng \£ ocedure of Exanple
18(e), except substituting the Tonpound of Exanple

Polleying tive proeedunapbBExeansié 18t raxceptlstibeiitutiigvefitidrbpifenylboronic

red 0 44 o
%ﬁ}ﬁﬁﬁ%&%%{%% aoit s Sé*quowp%@zd(%as&reéargﬁ «f%’% 97%).
MB(&hdn/e 224, [MEHH) , 7. 4-6. 88 (m 1 OH), 6.72 (d, J =

FE, 1 FD 6.68 (d, J = 10 Hz, 1 H. Exanple 20
dlfluorophenyl)-l (4- fluorophenyl) 2(1
Iil?bbuﬁn(&rﬂuﬁ?fﬁi?@epyl quinolie 1-oXide10 F  20a)
5-(2,4-difluorophenyl)quinoline F F nN Foll ow ng the
procedure of Exanple 18(b), except substituting 2,4 15
di fl uor ophenyl boronic acid 2-f|uoropheny|boronic
acid, the title conpound wg prepared (0.71 g, 81 9.
MS(El) We 242 [ M+H]'

Following the procedure of Example 18(c), except substituiing the compound of
Example 19(a) for the compound of Example 18(b), the title compound was prepared
(0.475g, 78%). MS(El) m/e 240 [M+H]".

19¢)  5-(4-fluorophenyl)-2(1H)-quinolinone

940
N o
H
Following the procedure of Example 18(d), except substituting the compound of

Example 19(b) for the compound of Example 18(c), the title compound was prepared
(0.3644g, 47%). MS(EI) m/e 240 [M+H]".

19d)  5-(4-fluorophenyl)-1-(4-fluorphenyl)-2(1H)-quinolinone

75



20b) 5-(2, 4-di fl uorophenyl)quinoline 1-oxide 76 WO
2004/ 073628 PCT/ US2004/ 004406 F F O Follow ng the
wpe@epthsee of Exanple 18(c), except substit utiPQI/Uk®04/004406
conmpound of Exanple 20(a) for the conmpound of Exanple
18(b), the title conmpound was prepared (0.53g, 83%.
MS(ElI) We 258 [ M+tH] +. 5 20c)
5-(2, 4-di fluorophenyl)-2(1 H)-
Fol  owi ng the procedure of Exa
substituting the conpound of
conpound of Exanple 18(c), t | e conmpound was
prepared (0.304g, 63% . MS(El) 258 [ MrH] +. 20d)
5-(2, 4-difluorophenyl)-1-( Vuorphenyl ) -2(1
H) -quinolinone F F ON 15 B\ Foll owi ng the procedure
of Exanple 18(e), except sut uting the conpound of
Exanpl e 20(c) for the conpouny” of Exanple 18(d), the
title conpound was prepared 0.078g, 539%. I\/B( EI) V\é

g‘ﬁ"g‘%’%ﬂhﬁb cgnggf? %@pl%@ (?)ﬁ(_)épf s&@st@ in n{hem;ampound of
7E>@411F(|©I 19(s) for e Bpmpaund of Exadpl¢ 18(dRahe)le coémpduidiwas prepared

~0X®15Z44h MSEN kd%]‘%f: i ‘WJMR(ZO?)I\MQ T\ 38284 of d, J =

PCT/ U 2004/ 004406 EX
S y1Ggchi Hy- 1) 4.4¢6-88 mp yﬁ)72;éM=H?0§la» Hd). Brfsre, &= 10 Hz, 1H).

\' ONGCH3

olinone F FNO H
18(d), except
10TExanmpl e 20(b) for the

Example 20
5-(2,4-difluorophenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone

: F
L,
I
0~ N
F

20a) 5-(2,4-difluorophenyl)quinoline

1o

Following the procedure of Example 18(b), except substituting 2,4-

15 difluorophenylboronic acid for 2-fluorophenylboronic acid, the title compound was
prepared (0.71g, 81%). MS(El) m/e 242 [M+H]".

20b)  5-(2,4-difluorophenyl)quinoline 1-oxide

76



Fol  owi ng the procedures of Exanples 18 to 20 above,
the title conpound was 5 prepared. Using the

wa@yheses as shown in Scheme 3, the foll owi ngPCT/US2004/004406

10

15

20

internedi ate and final conpounds of Fornula (1) as
herei n descri bed have been nmade: 10 Exanple 22

7-chl oro-1, 5-bi s(2-chl orophehyl )[1 8l napht hyridin-2(1
H-one cl ONNOC ctr vy 5 22a)

3- (Bromonet hyl ) -2, 6-di chl o -(2-chl orophenyl ) pyridin
eBr C C NGC The titl® cbnpound was prepared in a
series of steps starting fr comercially
cyanoacet am de and net hyl S

3- (2- chl or ophenyl ) - 2- propynoat eYby known literature
procedures, such as those noted®i n Internationa
F’Mwargga&h@rpré\&wuhéooﬂﬂx%@@as@, ex@pt sChaButig ther Samgound of

%é@%@%@%&%éy%@bm ?)E g%ég?@f@?ﬁ@%ﬁle compound was prepared

®.53R), 83%H).ME (I pms 258 [phiHIT.ophenyl ) - 3- pyri di nyl ] pr opano
ate cl o Cd NOC n-Butyllithiumin hexanes (1.6M
18m, 28.8mol) was added to di-isopropylanine 5 (4.1
20G) 26-(28rdiioronhen)-2(HHEUIEiORAS) at - 100 under
nitrogen. After 5mn. the solution was cooled to -70
and tert-butyl acetate (3.9m, 28.93mvl) added
dropwi se. After stirring -70 for 15m n. under
nitrogen, 3-(brononethyl) 6- di chl or o-4- ( 2-
chl orophenyl ) pyri di ne (2. 6.942mmol) in dry THE
(18m ) was added dropw se Qv ~l0m n., and the
m xture stirred at -70 for (4 aci al acetic acid
(2.3m) was added, 10 the tenpe&fat@ure allowed to rise
to 22 and brine (200m ) and ethyl acetate .@100%% d of
Fatieding The prReeshie b rEXegeiar (@ exrePt prPsHiylay Jae compound o
UL ERRY 2RY] foR e sbribdunoedt IEkbmphe ed(a), ehd fifDadihpoufidevas prepared
extractsower% Wd ), evaporated in vacuo and
{Ra04g. &7l uld § &P B Hi-ash chromat ogr aphy over
silica eluting with cycl ohexane - ethyl acetate
Q- ) iV a
AR Feab A ali Ao efbrzplh 2 HRAIRors

g,

F

L,
10
0~ N

F
Following the procedure of Example 18(e), except substituting the compound of
Example 20(c) for the compound of Example 18(d), the title compound was prepared
(0.078g, 53%). MS(El) m/e 352 {M+H]". 'H NMR(400MHz, CDCl3) $ 7.6 (d of d, J =10
and 1 Hz, 1H), 7.4 (t, J = 8 Hz, 1H), 7.32 (m, 6H), 7.14 (d, J = 10 Hz, 1H), 7.03 (m,
2H), 6.74 (d, J = 10 Hz, 1H), 6.71 (d, J = 10 Hz, 1H).
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LCMS Rt 4.01 mn mz 386/388/390 [ MH] 22c)

Met hyl 3-[ 2, 6-di chl oro-4-(2-chl orophenyl)-3-pyridinyl]p
woopanamee [\ C QC NC 20 tert-Butyl PCT/US2004/004406
3-[2, 6-dichloro-4-(2-chl orophenyl ) -3-pyridinyl ] propano

ate (2.44g, 6.31 mvl) was dissolved in anisole (6nl)

and L 1 | ExdRpIa3q o {4omBhliBnerdATL L4 AUAGER AN A 119 AtdhbAL
all owed To stand at ZI  Tor 2m, n_evaporated 1N
vacuo. The residue was dlssolveo in t ol uene

(40nt) - net hanol (10m ), and a 1'dol ution of

trimethylsilyldi azonet hane in
and the solution allowed to s

oil purified by flash chrofat}
eluting with cycl ohexane -
65:35) to give the title cony

f

ac

NExanes added (8ml),

or 0.5h. The
, and the resulting

etate (100:0 -

nd as a viscous gum

(1.40g, 64% LCMs Rt 3.80minfmz 344/346 [ M#] 30 79
WD 2004/ 073628 PCT/ US2004/ 004496 22d)
N-(2-chl orophenyl)-3-[ 2, 6- dlchloro 4- (2 chlorophenyl)

éc}ﬂéwbgl g?éogw%eﬁ? panacgl %(ﬂqﬁp?esg 1§1t°m?r8I3quﬁ the tlt]fe comNpound was

direpared.onet hane (80nl) was treated with 2M
trimethylalumniumin toluene (4.1 nm, 8. 2mol) at 0-5

under nitrogen. After stirring for
d48ing ’ghgrsyaﬁweﬁlgtaﬁyshown in Scheme 3, the following intermediate and final

Folripobingé er#&metaéla (- HediR H@Q:!?%BM'h)av@b@éfr{ indgy! ] propano
ate (1.40g, 4.06 3nnn ) in dichloronmethane (40nml) was

added and the solution stirred at

5 15m n. a

21 for 17h.. Water

(15nl) was added (very sl cmt@@_ Zirst), followed by

Sﬂéﬁlbr%' S0 bict

.t Q

Z(1E1)-0n

0 ssolve all the
& phase was

separated and the aqueous phase further extracted with

di chl oronet hane (50m ). 10 Th
extracts passed through a hydn

ob

i ned organic
ic frit, evaporated

in vacuo, and the oily residue pupified by col umm

22a) 3-(Bromomethyl)-2,6-dichloro-4-(2-chlorophenyl)pyridine

Br

X
Z
N

Cl

Cl

Cl

The title compound was prepared in a series of steps starting from the commercially
cyanoacetamide and methyl 3-(2-chlorophenyl)-2-propynoate by known literature
procedures, such as those noted in International Publication No. WO 02/058695 A1.

LC/MS Rt 3.75min m/z 350/352/354 [MH+]
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15 LOMS Rt 3.84mn mlz 439/ 441/ 443 [ MH] 22e)
7-chl oro-1, 5- bi s(2-chl orophenyl ) -3, 4-di hydro[ 1, 8]

woaphorsses din-2(1 H-one C ONC d PCT/US2004/004406

10

15

20

25

30

3-[6-Chl oro-4-(2-chl orophenyl)-3-pyridinyl]-N(2-chlor
ophenyl ) propanam de 20 (1.51g, 3.43mmol) was

di ssolved in DVMF (40nl), potassium carbonate (0.95g,

6. 87mmol ) and copper(l) iodide (1.3g, 6.83mmpl) added
a4t HErtrBuly! FriR thdighlew-4{2-cierppheny)) B pyridinyllptdpanoase
the DMF was renoved in vacuo, t esi due was treated
wth water (1 Or) and and extracted
wi t h di chl or onet hane (2X15f | acetate (1
S5nl). The extracts were ugh a hydrophobic

%0 LCOMS Rt 4.01

%ﬂ%ﬁg@ﬂ%ﬁ%%éﬂ&%&ﬁémﬁ 88\§Dmc9 vA\'/ég ZgGGezciBto di-isopropylamine

7éckmlo2B2amenohiin (- THF (R06phet - DT dndr miwlgthyAfted 5mir2 (He solution

7094 .
"ﬂ/%éﬁ!l':kgorl%d_ ol 70b grt Iragg aéen l32§l ngﬁquPr X fd g]'ohomsne After

rfiFTing & i@iqu)wwe un@mﬁﬁ@geno SromemahyIve.Gaidimo-4-(-
tocﬂﬂd;rgﬂ’ﬂﬁnlty %Iar{ei(:z1 é)49\/\6©42rhﬁ1@1)$r¢dw THF H?ﬁ]ollﬂe\ﬂféér)g%egxoﬁ?pwse over
an

TREARG s MRgses PUriesha T8 B dhnole Ehate U asiq (B ) was added

vﬂae eeramtetd:raambwwabmeg tmzm@mdrtgmqb YRoarointihd gl f0etaté (100ml)
re.coal

14 T hask ek n e By P ol Ry ety
Rfgtale (Tﬁﬂﬂlb\mé GBV&I(ZWWEWr@@'HN@ES@4}i(ﬂVdpQr8md)ln vadue and the
NeXitiué Eur‘me%i b)mérshfch!%ﬁ’né? %QSA)}W& ghfzé)@mn??wmﬁ’ E?'lc ShEREne — ethyl

Sili I n cycl ohexane -
a?c%{ai? Q(QP 026 58?)10@%\;6 thg title P%'ineowwba% f MS@OL&M@ (i g1%).
a white solid (151 ng, 69%. LC/MS Rt 3.75mn niz

ACARRR £8P Vit g5 r38RoG (G @ O O NN NoH H @

22c)  Methyl 3-[2,6-dichloro-4-(2-chlorophenyl)-3-pyridinyl]propanoate

| A
Cl N/
tert-Butyl 3-[2,8-dichloro-4-(2-chlorophenyl)-3-pyridinyl]propanoate (2.44g, 6.31mmol)
was dissolved in anisole (6ml) and irifluoroacetic acid (30ml) added and the solution
allowed to stand at 21° for 2h, then evaporated in vacuo. The residue was dissolved in
toluene (40ml)-methanol (10ml), and a 2M solution of trimethylsilyldiazomethane in
hexanes added (8ml), and the solution allowed to stand for 0.5h. The solution was
evaporated in vacuo, and the resulting oil purified by flash chromatography over silica
eluting with cyclohexane — ethyl acetate (100:0 — 65:35) to give the title compound as

a viscous gum (1.40g, 64%)

Cl

LC/MS Rt 3.80min m/z 344/346 [MH+]
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15 1, 5- bi s(2-chl orophenyl)-7-{[ 2- hydr oxy- |
- (hydroxynet hyl)ethyllam no}[1 8l naphth ridin- 2(1

woOL@ae73608 Nat e PCT/US2004/004406

10
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25

7-chl oro-1, 5-bi s(2-chl orophenyl)[ 1, 8] napht hyridi n-2(1
f-n- one (73nmg, 0.182mmol) and serinol (75ng,

g Kﬂgé}' P@h%agl %3@6\/&&“&%8 ‘{\k] v &X{D b}q‘dm?’ﬂ%ropanam)de

C crovvave at
220for 30mn.. The m was € rat ed in vacuo
using a vacuum centrif, and twesresidue purified by
mass directed autoprep HPLG (per |{general procedure B)
to afford the title conpoamd E white solid (33ng,
3699 NWR (400 MHz, CDCl3) 8 7.65-2.55 (2H, m,
7.52-7.42 (4H, ), 7.40-7.29 (SA nm", 640 (1 Hs),

6.@orbanilhd@.87rd; £51B! it Bidhitordsthakd (EBnMRtwas Bdatbawith 2M
oz 4}%2]63\?{%& IIH'(CJh@nﬁ (&Q}q’ﬁ O,@Oé rg]eﬁ(?agg 5o %ﬁéﬁ%@ggz‘énogﬁépsﬁlmng for
¥ 515nrb la%bﬂmch lobmefryed42, ﬁS—d'K:Jn{drd-4((Eg>b lorepheneliBry)idinpipropanoate

-ﬁ{] g 18| &i;{n %ﬁﬁo (]?}H(\{\E)\ ?iw%@r ﬁn%'g?rel solutlon Etirred at
24y fomnéh ( W}ﬂg’ (18mi) veEraadry \eﬁﬁyjs owly at flrst) followed by suffl ient 2M .
blﬁgﬁﬁﬁ@é{él&ﬁ@ﬁlgﬁ\?@élﬁ%'ﬁe& SralétBumihivks 2818 The WRjapic phase

7856 hyl pyrroli di none heat ed
e aoBAR{as e GAURUS RIRES Srer SRcreiad W aRMoRE e (Som.
%b%hﬁ)ﬂwe‘ﬁaﬁgm sRfhctoyaBsad tiselga hpdrophabiefit, B0ghorated in

Slggtﬁfg%amherw&erpglay%laug'egg}y ﬁrg cgirg%%{l}o o@e} tha (70g) eluting

anh cyblbaexafml—@uejl peatate (200:04651853 & @ffqr@ &%@lea@nw@% asagum
gi%g dL General procedure B) to afford the title
#pBundas a cl ear gum (24nmg, 26% NWR (400 MHz,
CDCI3) S 7.58-7.48 (2H, m, 7.45-7.22 (7H,n), 6.43
(L@M@,)m SodfinGn2IcoiAildbidns) , 3.37-3.19 (2H m, 3. 12
8 (2H, M, 1.20 (6H, d) LCVNB Rt 2.49m n
rr7/z 467/469 [N+H] Al | publ i cations, including but
nete) | i mbiiled- 1,5-bizde-enibepanayipa deatitydagipSireatihidn-2¢1 H)eane
in 20 this specification are hexein incorporated by
reference as if each individua blication were
specifically and individually infdi zated to be
i ncorporated by reference h A t hough fully set
forth.

3-[6-Chloro-4-(2-chIorophenyl)—3-pyridinyl]—N-(2-chlorophenyl)propanamide

(1.51g, 3.43mmol) was dissolved in DMF (40ml), potassium carbonate (0.95g,
6.87mmol) and copper(l) iodide (1.3g, 6.83mmol) added and the mixture heated at
reflux for 1h. Most of the DMF was removed in vacuo, the residue was treated with
water (10ml) and brine (10ml), and extracted with dichloromethane (2x15ml) and ethyl
acetate (15ml). The extracts were passed through a hydrophobic frit and evaporated in
vacuo to give the title compound as an off-white solid (1.6g)

LC/MS Rt 4.01min m/z 403/405/407 [MH-+]
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The above description fully discloses the invention
i ncluding preferred enbodi nents thereof.

wo@ih7Is2] | ons and i nprovenents of the enbodi NBCIL/ES2004/004406

specifically 25 disclosed herein are within the scope
of the follow ng clains. Wthout further el aborati on,

i do1) S RehbRVEY- bﬁsliéUchl%Fk?ph%Kylj i gﬁ\a'nth%mn @g NG usi ng
herefore, the

the precedi ng description,
@ as nerely |

invention to its fullest exte

Exanpl es herein are to be cons

illustrative and not a limtation of the scope of the
present invention in any e enbodinents of the

i nvention in which an exclagiv operty or privilege
is claimed 30 are definéd ap fBII . 82 WD

2004/ 073628 PCT/ US2004/ 004486~ %hat is claimed is: 1.
A conpound of the fornul a: GLGL ONN "XONX
5R3 (Il) R3 (Ila) whererm RL is an optionally

SstBhbord-uBesks (@/cYilorheaR) -ep:tdn%zx; ré(\)@ nHMtzf(ﬁiH )-one
R

h@@yg%{ %@I‘g@%ﬂﬁ@aor‘( @%slﬂ siatqgwith NBS (110mg;

(cmsmmmwmeumme(r@zmmaémm@( @iy fONRAREdther NBS (110mg,

S( %@rﬂ%‘% &—%)\@? 3 &ﬁ%‘ %s_éz%%a%'ggﬂ’%ﬁ?eﬁw continued for a

gui@gqrﬁhuﬂﬁy fi)e@rélb was pdded, g mixurecobled filened, mnd ether carbon
h@f{édhﬂ)r@e\(@hl)' ‘éd&éd %lFoWe@ier ZWhyqﬁo&(J)&{c & | éﬂr‘ilf%% mixture was

a val ue q i

rPérV %ﬁ%c%mn &hES’F“%OQVEPmO@VGF??"'F% (Wélﬁ@g%wﬂmycg@ﬂexane —ethyl
alcktalte (180Y0-60:40)\tb GHordlRe Blikydmpdigluaiseabite solld (1 51mg, 69%).
het eroaryl C1-10 al kyl, which noieties are al

optional ly substltuted or R2 is the noiety Xl
(L@@@F&@)WM)/MQ)/@WOS{MHQ Al) (A2) (A3); Xl is
N(R10), 0, S(Om or CRLOR20; 20 X2 is independently
hydr ogen, hal ogen or Cl-4 al kyI Al is an optionally
substituted Cl-10 al kyl ; /Example@3optional |y
substituted C1-10 al kyl; A s, hydrogen or is an
optionally substituted Cl- al kyl; Gl is C X2;

OH

OH

1,5-bis(2-chlorophenyl)-7-{[2-hydroxy-1-(hydroxymethyl)ethyl]aminol[1,8]naphthyridin-
2(1H)-one formate

7-chloro-1,5-bis(2-chlorophenyl)[1,8]naphthyridin-2(1 H)-one (73mg, 0.182mmol) and
serinol (75mg, 0.823mmol) were dissolved in N-methylpyrrolidinone (2ml) and heated
in a Smith Creator microwave at 220°for 30min.. The mixture was evaporated in vacuo
using a vacuum centrifuge, and the residue purified by mass directed autoprep HPLC"
(per general procedure B) to afford the title compound as a white solid (33mg, 36%)
NMR (400 MHz, CDCl;) 8 7.65-7.55 (2H,m), 7.52-7.42 (4H,m), 7.40-7.29 (3H,m), 6.40
(1H,s), 6.35 (1H,dd), 3.55-3.42 (5H,m)
LC/MS R, 2.84min m/z 456/458 [MH"]
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25 R3 is a hydrogen, C1-10 alkyl, C 3-7 cycloal kyl, C
3-7 cycl oal kyl C 1-4al kyl, aryl, aryld - 10 al kyl,

whedoeonmes/| , heteroaryl d -10 al kyl, heter ocycl PCT/US2004004406

10

15

20

25

30

heterocyclyl O -10 al kyl noiety, which noieties are
optionally substituted; provided that when & is C X2,
X2 is hydrogen, Rl is an optionally substituted
phenyl, X is R2 and R2 is_hydr then R3 is not
hydr ogen or nethyl; 30 R4§¥éamﬁiigare each

i ndependent |y sel ect ed fr? ydrogen, optionally
substituted Cl1-4 alkyl, epgilgnally substituted aryl,
or optionally substituted aryl€Cl-4 alkyl, 83 WD
2004/ 073628 PCT/ US2004/£804484 aryl Cl1-10 aIkyI

het eroaryl or het er oarly! Cll- 19 al Kyl & Hb%erel n each of

these noieties may b€ wpti na”'l/y\éu tituted; R10 and

R20 are independently cted from hydrogen or

Cl. 4al kyl ; or a phar tically acceptable salt

thereof. 5 2. The conpdwnad according to Gaim1l which
(] .

tf_[m/ one of Clalms 1 to 3 vvhereln Rl IS an
optional Iy substituted phenyl or naphthyl. 5. The
conpound according to Claim4 wherein the

enyl is
b b BE oML LIRSS 8A(Tgmgyp.182mmo) and
h@lsegr%ggleﬂ"y@ﬁladlamﬂ @XMmlai lf@2ﬁilmol‘<}‘'We?@el|s§)c§Ivéd5|n N-

tituted

accor o
CrelnPYSTalFiEPEF ProNEN HESed AT aTERCT RUBURTTERY’ for 3omin
leHeQ:Ioldﬁ@n wiaks tp@ewwdomamsab(ka/tartmge CRRy) a8 efutedwith methanol,

%Pli%veﬁgwﬁg g&rn?%rﬁ] |(51 m?tﬁ‘ r?qjl nf’l'f Igtier elmg (rv%é %v%mat‘éasﬁpwa\cuo and
dhe sasivhiei puuitiediby mash dirggidd aqgigsﬂepﬁ-iﬁi_c mer General procedure B) to
teﬁi’ordstlﬁggﬁlé EU%?Quﬁ&as é'&%a?gd’m gz@ﬁ’@ '2t6'°| 2}5 ? t Zhg

B i oo Lon s Ghmbs 8T LB Bos 025
3(%4 REE 3%47- :5311@ rrz 3.02 B WRer 2832581 (3H,n)CH2DMBIRAIR14,

t)éng}(rwgn/“ﬁg @%mﬁge conmpound according to any

in Xis R2 or
(CI—I2)nN(R10)S(O)nR2, or (CH2)NnN(R10)C(O R2 11. The
conpound according to Caiml wherein R2, other than

hydrogen, is optionally substituted independently one
or norAll pubﬁre@thns{lnclgq;mg@u‘amcpg)}irmteﬁgp patenis ag@gga@@qt@p@l&atlons cited in

Qi'uslébeélflké(ﬁon 5 AR retpbraté b} Gertkdncayds if&ach individual publication
v)\;greosapecmcally and individually indicated to be incorporated by reference herein as
though fully set forth.

The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments specifically
disclosed herein are within the scope of the following claims. Without further elaboration,
it is believed that one skilled in the are can, using the preceding description, utilize the
present invention to its fullest extent. Therefore, the Examples herein are to be construed
as merely illustrative and not a limitation of the scope of the present invention in any way.
The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows.
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C8- 7cycl oal kyl C1-10al kyl , C5-7cycl oal kenyl, C5.7
cycl oal kenyl d -10 al kyl, halogen, -C(O, cyano,

WOI20010736¢CR10R20) NOR6, ( CRLOR20) nSH, 84 WD 200B¢'DTSHRB004406

PCT/ US2004/ 004406 ( CR10R20) nS( O nR7,
( CRLOR20) nNR10S( O) 2R7, ( CR1O0R20) nNR4R14,

(WRAOR2AMENs: (CRLOR20) nS( O 2NR4R14, ( CRLOR20) nC(Z) R6,
(CR1O0R20) nOC( Z2) R6, (CR1OR20) nC(Z) OR6,

( CRIOR20) nC( Z) NR4R14, ( CR1OR20) nNR10C( Z) R6,

( CRLORR @pmpbiridici N4 R14, 5

(CRLOR20) nC( =NOR6) NR4Ri 4, (CRLOR20) nOC( Z) NR4R14,
(CR10R20) nNR10C(Z) NR4R14, or (CRLOR20) nNRI1O0C(Z) OR7.
12. The conpound according to Claim8 whefein R2 is an
optionally ftuted alkyl. 10 13~_The\conmpound
accor di ng iME12 wherein the @l i
opti onal uted by (CRLORZ0)n

St/l

( CR1OR30) NGR6, N 0R20) nNREGRL AN
conmpound acbordl ng to any one of C aI m 1 to 3 wherein
R is the R (CRlORZOth(Al)(AZ)(Aﬁa or lla
C(Al) (A2) (A3). 15. The conpound according to Clé r}w 14
wherein X1 is oxygen or N(R10). 20 16. The conpound
anméﬂi ng to Caim114 wherein at |east one of AI, A2

At GPrigRaB PRI ED <l gt i PRl Subetipted hetSthang fingis
mls H@@B@rm@maza(m@ﬁmm oo@(oamﬂzomgﬁwam \GEO)Rot 0 3

c 3- @H@Vﬁﬁéhﬁ&aﬂ%% X@W@"%ﬁ%% #p'Z?n"mRM’
ar y(@H2)nd, "éﬁ‘k(@"z)dé O(%)@OW@IJ,&E&@HQMMRQQ Caim

]\.BIS\Mﬁprﬂblﬁb."%Ubﬁltﬁga 'h@fé%e{ryl rﬁﬂ@bSt ituted one 30 or
re tinmes in C1-10 al kyl,

\Sé) %r@@é?ﬁeg%ﬁqéﬁ”r@la ‘ﬁiu%PH/FO"%z 10 al kenyl ,
Gﬁismafkwmydger%vlﬁgm@famld{ylar 2C3- 7cycl oal kyl a-10

ai{gxdmagﬁntg gr%ag gé/ue %%%cl oal kenyl G _10 al kyl,

ogen 0) nOR6, (CR10R20) nSH,
(mmwpﬁs(@)nﬁ'ajkyl (aGRJﬂIm@)‘i@MFRMﬂeﬁ)rﬁﬂle heteroarylCq.1q alkyl,

( CRIARA QA NNRARLS a W tps S IJz%the moiety
S ey

B OR4RVER ORZO) nNRlOC( Z)R6, 85 WO
4/0 3%2q Mﬁ" 200

2 1SN epen entl ogen a?ogen or Cq-4 alkyl;

A1 is an optionally substltuted Cq-10 alkyl;

Ao is an optionally substituted C.1¢ alkyl;

Ag is hydrogen or is an optionally substituted C1.4q alkyl;

Gq is C-Xo;

R3 is a hydrogen, C1.1g alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC 1.4alkyl, aryl, arylC4.
10 alkyl, heteroaryl, heteroarylC1_1¢ alkyl, heterocyclic, or a heterocyclylC1.1g alkyl
moiety, which moieties are optionally substituted; provided that when Go is C-Xo,
Xo is hydrogen, Ry is an optionally substituted phenyl, X is Ro and Rs is hydrogen
then Rg is not hydrogen or methyl;

R4 and R14 are each independently selected from hydrogen, optionally substituted
C1-4 alkyl, optionally substituted aryl, or optionally substituted aryl-C1-4 alkyl,
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( CRLOR20) nNRL OC( =NR10) NR4RL4, ( CRLOR20) nOC( Z) NRARLA4,
( CRLOR20) nNRLOC( Z) NR4R14, or ( CRLOR20) nNRL OC( Z) OR7.

wQ@o4/dms28 onpound according to C aim19 wher ei PCT/082004/004406

10

15

20

25

30

35

optional substituent is 5 halogen, alkyl, hydroxy,
al koxy, amino, or halosubstituted alkyl. 21. The

COITTA%H@? aa%wr ﬂbfé@oérﬂ AMEtePERyIRY _{d AkyTBy Jilerélﬂ e%c?’d\:l’{agl{h%@ moieties

X2 is e conpound accor

1, \Mﬁy&? PRL nglbr Su%stltuted
1R$>o Bhe R4y blaindemnasnily fcledddaphtHydrdgeh Br 24 Lyatityt; oRe;

5 PEarE“a&FH“rCSW %%cﬁgwp)sait tEngfre]o uor ophenyl ) [ 1, 8] napht hyr
i di n- 2(1H) one; 1,5-bis(2-ch

I

B P! yid u%jl 8&&6&@%@@ ARGR 1WAl ).

1, 5-bis(2- chlorophenyl) 7-{[ 2- hydroxy 1- (hydr oxymet hyl
)3.et hytes8msdun éla%l:ordﬂa? tGQJPJ?ﬁ]hWWhlgh&If&rﬂﬂuM(gQ? or a
pharmaceutical Iy acceptable salt thereof

phar maceuti cal conposition conprising an effective

tamuo g gtThrfj ccanm-.cma@uwrdmgct@ ehyl bAgof @Itaﬁrﬁbéiﬁ wg%m&rém R} Bard
(0] abl e carrier or
di | uen?apq'oﬂ%'ypsl{%ﬁ@f‘?gd’t*ﬁf‘y o éﬁ?h ﬁ@pa CSBP/ RK/ p38

medi ated di sease in a nammal in need thereof

conpr i ?ﬁ@&%ﬂnﬂ'a%&@rging% hﬁ’a Qi \ﬁh%m ;sf %I%flt\lﬂt%dfne or

anount of a ccor ne 0
to 22.Mok tmes 'M@G\W@Wb/obmw ﬁkﬁ)"t byO@m atkexy, evdnaion

t he C&E’d?ég&lﬁémaﬁdlgwﬁse nedi ated disease is psoriatic
arthritis, Reiter's syndrome, gout, traunmatic

arthritis, rubella arthritis, acute synovitis,
réveunatiod cbmmmmat:bcsrdmgh@ ﬂ)ta%rh@ NhaemndqéﬂﬁétiMents are

0t eoaptbid by AR AL 613 A gEper arthritic

conditio sebtl C sho &t oxi ¢ shock,
gram negative sepsis, toxic shock syndr one, cer ebr al

Al arifhe éﬂ?ﬁb&uﬂﬂbbéordinéqgm|ﬁ %}% \Dﬁ irnrtn@gh%y?hﬁ& sSubstituted

neur ot r aunma/ cl osed

r espi riafif § ‘H|°§§@Q§'§°@ﬂ‘|§%ﬂ@ﬂe@ mtbﬂ?(ﬂ BaFiHiemar jri-substituted in
I nf | anatos,e-posis@ase, chronic obstructive pul nonary

di sease, silicosis, pulnonary sarcososis, bone

resorption di sease, osteoporosis, restenosis, 35

car di abeaguinimuad aceovdinpdmahy oepel Clasisohiad Hivbensjn X is ORo, or
congesg(wecl::% eart failure, coronary arterial bypass

grafting ('CABG surgery, thronbosis,

gl onerul arnephritis, chronic renal fai | ure, diabetes,

d.abet THe ¢ oﬁhﬁ@@.bébfdmé@o YKy 80641 Q4ide2Bto 3 wherein X is
PCT/ US@ 4/ 406 L&nﬁ c&egener ation, graft vs.
host IOB@?EZ fRz)action, inflamatory

10. The compound according to any one of Claims 1 to 3 wherein X is Ro or
(CH2)nN(R10)S(O)mRy, or (CH2)aN(R10)C(O)Ro.

11.  The compound according to Claim 1 wherein Ro, other than hydrogen, is
optionally substituted independently one or more times with C1-1¢ alkyl, halo-
substituted Cq.1¢ alkyl, Co_1g alkenyl, Co.1g alkynyl, C3.7 cycloalkyl,
Cg3-7cycloalkylCq.1palkyl, Cs.7cycloalkenyl, Cg.7 cycloalkenyl Cq.1g alkyl,
halogen, -C(O), cyano, nitro, (CR4gR20),ORg, (CR10R20)nSH,
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bowel di sease, Crohn's disease, ulcerative colitis,
neur odegenar ati ve di sease, nuscle degenerati on,

waele@betiees r et i nopat hy, macul ar degenerati on, tREODIS2004/004406
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growt h and net astasi s, angi ogeni c di sease, influenza
i nduced pneunonia, 5 eczemm, contact dermatitis,

psor | ?éhfql?q?zﬂ% ) nR79((JTFg{HH# qw%’ds(b?zRﬁQ@Rﬁ)ﬂfémﬂd‘ﬁﬁm
| nf oc (PR, G oPamas PN tio T HRBONGZES

oot o SRRSO RBACH 19Pa0)HT ) CRGATRORE0) S(ENFAT 14,
P enolR e zaniRHbRe Crs oReN eI iR iy hoo
conpr it(gaiomgb)ﬁm:s\tmg)h@mq 4SERY o ® G NRER T4 | ve .
anoun o{1B0 car di i ms
PRGN NS el F I e A I s o

the respiratory viral infection exacerbates asthma,

ggace%@?e%&p%bﬁ&&é&r&?ﬁgﬂmhﬁﬁ 8 WHRYEIS BLIa L BpEdHaty bebstifuted

Structive pul nonary di sease, exacerbates otitis
medi a,allékacerbates sinusitis, or wherein the
respiratory viral infection is associated with a

SESCYAY o SBSh L AELSEHA Bhtdh BB fap otonay
ror lrru;saubat‘gat@d BYCRIRe0)ROMDQRS, DRI RFR 1| 1) a

S rei is an optiona substitute
or an Q@P%ﬁ@l”ﬂﬁéﬁﬁstitut gd hetergaryl ring; Zgry)/( is
R2, OR2, S(OnR2, (CH2)nN(RLO)S(O nR2,

sordi [ RV is th

oy M P B N Gy .
O(CHz)WPF*soE‘m)p&W)Q}z) r,ﬁ«(\&%&%f 3 is an
optionally substituted heteroaryl ring; nis O or an
inte havi n val ye . v '
T cgetnamgnd Sbaniifods opiba eythereii gk bhvdn® MR10)
having a value of 1 to 10; 87 WD 2004/073628
PCT/ US il i : A, i
afé-yl'- ' ﬁ%éé@ﬁé@%?aﬁgg?dMgstorb’inﬁP%Wher@h HAeath ohé of Af( ,z \2 or Ag is

) eteroaryl, heteroaryld -10 al ,
whi ch sibisiviesdydCB1aRromtReonal 1y substituted, or R2

is the noiety

17.  The compound according to Claim 16 wherein q is 1 or 2.

18. The compound according to any one of Claims 1 to 3 wherein Rgis an
optionally substituted C1.1q alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylalkyl, aryl,
arylCq_.10 alkyl.

19.  The compound according to Claim 18 wherein Rg is optionally substituted one
or more times independently with C1-1¢ alkyl, halo-substituted C4-10 alkyl, Co.
10 alkenyl, Co_1galkynyl, Cg.7cycloalkyl, Cg-7cycloalkylCq.10 alkyl,
Cs.7cycloalkenyl, Cs.7cycloalkenylC4.10 alkyl, halogen, cyano, nitro,
(CR10R20)nORe. (CR10R20)nSH. (CR10R20)nS(O)mR7:
(CR10R20)nNR10S(0)2R7, (CR10R20)nNR4R14, (CR10R20)nCN,
(CR10R20)nS(0)2NR4R14, (CR10R20)InC(2)Re: (CR10R20InOC(Z)Re;
(CR10R20)nC(Z)ORg, (CR10R20)nC(2)NR4R14, (CR10R20)nNR10C(2)Re:
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X1 (CR10R20) gC(Al) (A2) (A3), or C(Al)(A2)(A3); X1 is
N(R1O), 0, S(Om or CRLOR20; 5 X2 is independently

waypduegens hal ogen or Cl-4 alkyl; Al is an opPComakdoy/004406

substituted d -10 alkyl; A2 is an optionally
substituted G -10 alkyl; A3 is hydrogen or is an

e
cycl ga{ 1I0F§2!) rﬁ‘tﬂﬂ@ﬂ '\éﬁﬁm, a¥ SQFGOHEO 10}3 Z)ORy.

heteroaryl heteroaryICI 10 al kyl, heterocyclic, or a
- 10 al whi ch_noj et i are .
G on e sPrucssch Referdis to BRI S a thg anoRal subBfident s
hydr oqmogdﬁlalkgl, bydropt, losy, laynisa) s halostketitudabalgyl, or a
met hyl substituted imdazol-1- yl, Xis R2 and R2 is
h dro en, then R3 is other than hydrogen or nmethyl; 15
1. andTRIGPrERQsINd #eeOrping dp anyiem piCleimst taediwheisin Xo is hydrogen.
hydrogen optionally substituted Cl-4 alkyl,

tio subst ituted ar or opt| onal |y subst ituted
aé) ogpwnd acgprilingyto %ﬁbmél’ [ch igiet er oaryl or

het e[) oasaptsfat-ﬂudteplaédwh 8mit?ﬂ rid.re@(th Bhejtdhgise noi eti es
e
Fﬁdepgsngéjﬁhfjﬁ 8r°8¥%’@#5e§ " fd‘?’%@ean%h%i'd@azmw “ONGr

20 a phaibisd-ebipiaphbihy)- Mée(pbalbbelasmtd)emylhnm@[t ,ZBaphthgidin-
corrpounda QHﬂ to Caim28 which is Fornmula (111).
30. The co d dccording to Glaim28 whichis

For mul ko PIE-gorophendY T -FHwdsowg dinrosssehiaty Teoninallt o1
one of C almha@ntj,ﬁ g’@@/_/)\m ein RLis an optionally

bstit ut ht hyl . 32. The conmpound
ccor A R Er D PCRABRBR Pl HE Bleny| | <

substituted one or 30 nore tines independently by

3t oo bepdttabenicll G sy Sitbteinf b teeRE amayny gt 2 gompoune

d ai m@goml@aﬁypﬁ@ okglbists t ips?R ancha pharmadeypimathe atdeptable
fluorid@ierGtafuepk ky!l, or CF3. 35 88 WO 2004/ 073628

PCT/ US2004/ 004406 34. The conpound according to Claim

32 or 33 wherein the phenyl ring is substituted in the

24.4, pomebhdaias by a deswrtm%es utetdtétéma.tsé@e% 4- ntqammal in need
ed 1 n OosSITIO
poS! {1 @BecPlorbding IBSLLEILS, L e, 2 4 GRaRL T O 51

30 wheosgipeud pecaBiag taany one of claims 1 to 22.

25.  The method according to Claim 24 wherein the CSBP/RK/p38 kinase mediated
disease is psoriatic arthritis, Reiter's syndrome, gout, traumatic arthritis, rubella
arthritis, acute synovitis, rheumatoid arthritis, rheumatoid spondylitis,
osteoarthritis, gouty arthritis and other arthritic condition, sepsis, septic shock,
endotoxic shock, gram negative sepsis, toxic shock syndrome, cerebral
malaria, meningitis, ischemic and hemorrhagic stroke, neurotrauma/closed
head injury, asthma, adult respiratory distress syndrome, chronic pulmonary
inflammatory disease, chronic obstructive pulmonary disease, silicosis,
pulmonary sarcososis, bone resorption disease, osteoporosis, restenosis,
cardiac and brain and renal reperfusion injury, congestive heart failure,
coronary arterial bypass grafting (CABG) surgery, thrombosis,
glomerularnephritis, chronic renal failure, diabetes, diabetic retinopathy,
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S(O nmR2. 36. The conpound according to any one of
Clains 28 to 30 wherein X is (CH2)nNR4R14, or

WwWOCGhR)Ide&R2) 2 10 37. The conpound accordi ng t oPamgSLe/004406

of Clains 28 to 30 wherein Xis R2 or
(CH2) nN(R1, 0) S(O nR2, or (CH2)nN(R10)C(O R2. 38. The
CONPOUREcRECR h@@uém g@ftai/énh3§t reRGHoR! |o'§?at.%éag6n tu'i}%?nmatory

hydrogen |ona supstitute e en

one or PGS Q'SF??'F‘ego rolen §,dieg: SP@”'&P'@YG C‘H@Fd]e%‘éﬂ%leﬂ@r@tﬂéﬁjdlsease
Cl- 10 mboré deé&weieﬂloa] éﬁ&bmic,reﬁ?%pé&yaﬂnwlﬁldﬂ dedederéation, tumor

cycl oal k /cycl oaI k Oal

C5- 7cy%ff’%'§1 %@ﬁspﬁtas doeis %%WP igfluefga fpduped pneumoni,
hal ogeerzem@( c})ntaaiy!armatltle; paooiasié,CRNBR20 pnEdfunctivitis.

(CR10R20) nSH, (CR10R20) nS(O) nR7, (CR10R20) nNRI

0S( O 2R7, (CRLOR20) nNRAR14, 20 CR10R20) nCN,
(%QQlOR@mqﬂg‘(d)gfgnqmme opml g@@gylmory viral infection caused by
( CRLORR O aHk ,

( CRLOR20 r%)l\llié% glm CR10R20) @%%1%%?%‘%’3 influenza virus,
(CRlOF&'a(‘}%"H ZW”‘?\IF&?B”Q Mﬂ]cytlal virus, or adenovirus in a human in

( CR1OR242)irtkiéra biGRG  INRERLE, colpnt 8Radhhinistdria) I‘théB@l‘human an effectlve

5 30, TN SonsehesLesP i o %V@S%%%é%

is an optional Iy substituted alkyl. 40. The corrpound

g%f?gg’fl'fbgmél‘ﬂggl lﬁ tt%\?g Ibz)% V\Zi%&,l@%v%es@%gal infection
( CRLOFQFHORESS 6§th8( CRAGTDTTH RiRARiE prarehitiFhexacerpiagriironic
accor Cbb%ﬂu&tﬂle%)fn&%@y Bcesdc? elBcedShib Lot rM\éH?é &ixAcétBates sinusitis,

e A (R S (R,

oxy gerbagterisl iRfe@)ion, offs M@d@.OﬁAtu@t‘r’s’iGZBné?ﬁ’l’drhéS2004/ 004406
43. The conpound according to C aim4l wherein at

| east one of Al, A2 or A3 is substituted by
(&@RlO@%'ﬁm@thheﬁﬁénw@hpound according to O aim 43
wherein q is 1 or 2. 5 45. The conpound according to
any one of Claimp 28 to 30 wherein R3 |sHan

optional |y subst]i tuted Cl1-10 al kyl, C 3-7 ‘cycl oal kyl ,
aryl, or

3 () (lla)

wherein

R1 is an optionally substituted aryl or an optionally substituted heteroary! ring;

X is Rg, ORg, S(O)mR2, (CH2)nN(R10)S(0)mR2, (CH2)nN(R10)C(O)R2,
(CH2)nNR4R14, NRo(CH2)nNR4R14, O(CH2)nNR4R14, S(CH2),NR4R14,
(CH2)nd, NR2(CHg)pd, O(CHg)nd, S(CHo)nd, or (CH2)nN(Ro)2;

J is an optionally substituted heteroaryl ring;

n is O or an integer having a value of 1 to 10;

m is O or an integer having a value of 1 or 2;

q is 0 or an integer having a value of 1 to 10;
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aryl Cl1-10 al kyl. 10 46. The conpound according to
Claim45 wherein R3 is optionally substituted one or

wounoe/orsares i ndependently with Cl-10 al kyl, PCT/US2004/004406

hal o-substituted C1-10 al kyl, C2- 10 al kenyl,
C2-10al kynyl , C3-7cycl oal kyl, C3-7cycl oal kyl d -10

¥4 1 c%ge?rp '{baélmfb)ﬂfl a% %skﬂaﬂwé‘ts %hetér@ ﬁ@ﬁy o alkyl,
i e i i

( CRDORERY H 64;641 Az (Aa) R,
fE e ]

( m‘mmﬁﬂmmﬂih (1(1:R1|acl)<|ryeg(o)z )n(RI6:( Z) NR4RL q
(gﬁso %@tf&ﬁ%ﬁ’%@%@g 1‘%&“"( CRLOR20) NNRLOC( Z) OR7 20
4'9‘2 '%Oﬁmﬁmsﬁé@dr% mgatkyl; A ai m 46 wherein the
On{ih%rog‘érhbﬁtlé hsptionkfly sUlRHIRERIG ib Ey i hydroxy,

(0)'¢ am no, or hal osubstituted 48. The
ér?fﬂ raccording to any one of Clains 28 to 30

ygnsmm@@%n S1mes 7 GRloARyl, THE, 6RERYND, KT BiylG@ryICy.10
7 Ul Poeaoas pSeAD tn ayl reteropying e BpiErasyRiie o 2

yr i dngiety( Whik) moredies are optionally substituted; provided that when Xo is

thgmgén R PlsHristibh Al WBEMH U [ohe i BRR M N sBb A Abd imidazol-1-
1 5 YBiXsie RaciddRa jsHwdiagpn7thpn Raty gihex han-hyepgea oy metty)|
)R@hh& |Fi1 aiﬂ% Bﬁ&hm%h ldn@eﬁt]f}f%ﬂtéﬁ’frbrﬁ'h?dr% gr&ﬁlp‘tleﬁﬁl’ sub tltuted
apht%‘]% ﬁ[!ﬂyl oﬂ?ts &gp 2 en% %)Ié%tgpaﬁqyc%}bstltute)é aryl- C1 4 alkyl
1 SaEIIG{ 30GHyY rhemnmlyllo) hétdrcéal“}il(}g ]10 al!;]yl hwher%m eacg E)fl these moieties
0 napht hyri din
}-% 'Hagﬂfesépti% %"@%E%b@{no:]o%enyl ) - ? [[g (1 sopropyl am
) 8nh{op are ngppendesiineaitnten frominydrogen oHS4 aradkyl; 90 WO
gﬂér%%é&ﬁ:aﬁ’ﬁé ﬁ%@%a@tqﬁé%@f
1, eny
H) -

Bi s(2- Chlorop l) am no-[ 1, 6] napht hyridin-2(1
one;

12%- Bi Bf{e2edihpaindplesrding 16 Ol @sostidh B]Feambayni di n-2( 1
H) - one; or a pharmaceutically acceptable salt t her eof .
5 50. A pharmaceutical conposition conprising an

e¥dt ect Thvaeccanmaunt agtordingdmBtaimes audoisdonguladlliainy one

of clains 28 to 49 and a pharnmaceutically acceptable

carrier or diluent.
31. The compound according to any one of Claims 28 to 30 wherein Rqisan

optionally substituted phenyl or naphthyl.
32. The compound according to Claim 31 wherein the phenyl is substituted one or
more times independently by halogen, alkyl, hydroxy, alkoxy, amino, or

halosubstituted alkyl.

33. The compound according to Claim 32 wherein the substituents are
independently fluorine, C1-4 alkyl, or CF3.
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51. A nethod of treating a CSBP/ RK/ p38 nedi at ed
di sease in a mammal in need 10 thereof conprising

wadni4i7seri ng to said nmanmal an effective anorar/usooa/004406

compound according to any one of clainms 28 to 49. 52.
The net hod according to C aimb51 wherein the
GaBP/ R uﬂé@@e&&iﬂg@d Efhim %b%%%%vﬂe%.n%rm%hyﬁmg is

arthritis trauma

art hrigy §f'tuﬁegb'é hea? 41%r%|9?$ﬁ'9rt, |d§SU'Q§@U{t%d '§9'i*ﬁ)3|4t pasition, or tri-
r heunredupbtturtitim tHet2,4,6-pobgioat oi d spondylitis,
osteoarthritis, gouty arthritis and ot her arthriti C
condition, sepsis, septic shock, endotoxic shock,

gi%am rEgatdnveusdpscading txany siochClaymsi2etrs0 whesteihnails ORo, or
mal ar|§>( ingitis, ischem c and henorrhagic stroke,

neur ot rau closed head injury, asthma, adult

respiratory distress syndrone, chronic pul nonary 20

dggsl anppt wmbo@ha a@adtding RS Y SnPOSEIEME 3818 RUHEBRERWis

eas | cosis, pu nDnary sarcososi s, bone
resor g E’"@iﬁ%ﬁ%‘%‘a’e@r G)etifi@)esi s, restenosis, cardiac
and brain and renal reperfusion |njury, congestive

rt ure coronary arterial . b s grafting.,, .
o ilyna BRaiBb Ly & S SRR Rl varah x s Ro o
chr oni(EHopMHR1HB(OIMB2, ati(@blejréd(R1g)GBERS.C reti nopat hy,
25 macul ar degeneration, graft vs. host reaction,
al lograft rejection, i nf | ammat ory bowel disease,
@8ohn' Hediosweyad ageardipatq Glaire @8ivthesein Feupibaeiden hagogen, is

di seasptiondlysobstitsied ﬁﬂ)%béﬁdéhﬂy oﬁé %p%l‘é?tn’ﬁ@é WRPBLfYalkyl, halo-
met ast asi S

I d t

gt oguhP e Cnte SR Frrde e hbace I ko oAy

eczenea. @m:mﬂdylmle{m t0§7cmmnqefa§|l S5-7StyoleEkBnyl @1 .1 alkyl,
COI’] u | ommn

L et Tt S oy A S el

r 2 :c lnoxxﬁﬂueﬂ(zmiﬁe@ nd%hé@ReuBm)ﬂMRﬁ g§63)2R¢o(JCcFi’n@ﬂ20N1NR4R14,
| u
syncyte pTOMPONEN, (PRI, i ruéﬂﬁ%%h SicHRRBYEIARS

t her edPRiAR2ANRSAGS. &Rty Horhai CFoRegt 2R 4R 14,

human em-,ghé ngc@R n(mm F@fo QMR; )amfmgl ng
Lo anycanidl 0 sua Rk ko e o Wb 2aitbrsese

53 whdf8iipRbhlaNFaefid)BBqRy 4 m(ER 1phRbegNRIaCERade: bat es

ast hma, exacerbates chronic bronchitis, exacerbates
chronic obstructive pul nonary di sease, exacerbates

GFi ti I ees@mPoURs: aeerdiag tosClaim 36 whessin Raris ahepénally pebstituted
respi @pry viral infection is associated with a
secondary 5 bacterial infection, otitis nedia,

sinusitis, or pneunonia. 55. A conpound of the

f40r mulTde darfRound according to Claim 39 wherein the alkyl is an optionally

substituted by (CR1oR20)hC(Z)ORg, (CR10R20)nORg, or
(CR10R20)nNR4R14.

41. The compound according to any one of Claims 28 to 30 wherein Ro is the
X1(CR10R20)qC(A1)(A2)(A3), or C(A1)(A2)(Ag).

42.  The compound according to Claim 41 wherein X1 is oxygen or N(R1()-
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-GLGL ON@XON&XR3 (V) R3 (lVa) 10 wherein
Rl is an optionally substituted aryl or an optionally

woeubsito7taas ed heteroaryl ring; X is R2, OR2, SpOrmR2104/004406

( CH2) nN( R10) S(O) nR2, ~ ( CH2) nN( RL0) C(O) R2, ( CH2) nNR4R14,
NR2( CH2) nNRARL4, O CH2) nNR4RL4, S(CH2) nNR4RL4, 15

4@"2) nF]ne Gh@la@éordl% %paﬂﬂ i %& Cé"% lllieatglgo(?e of A1, As or Ag is

g an op I onal
heterd%t' yiutuveﬂr?g CRHOBEO)G Of6- an |nt eger having a val ue
of 1 to 10; mis O or an integer having a value of 1

or, 2; or._an_int . havi a valuye of 1 to 10;
- ro Tre ‘%%/”b‘i"b’a%ﬁc"‘tﬁ'”igggf%?‘% "g}%ﬁ"f‘ 93F YI%P- 10 al kyl ,
heteroaryl, heteroaryl d-10 al kyl, which noieties are

0 L: 1S 1 [ . ,
%&10%&%&6 S@g? %g?c%r%y'ic?%?y %Ee@)%(li%s(%t)o@ Vﬁ’&éﬂeléch(g is an
N( R10)optlgnal&( stjtuted CRIOFRY; C %27 cyclaatiyb Seggeantipglkylalkyl, aryl, or
hydrogﬁ{n ?n or Cl1-4 alkyl; 25 Al is an
optional |l y substituted Cl1-10 alkyl; A2 is an
optionally substituted C1-10 al kyl; A3 is hydrogen or

i45, an Toetd uhdl a8edrgihg taICREm Ghvterah IRylis op@laﬂgﬁﬁhﬁtuted one

& . R B Ry naegeadently ith S kg B Pt §1 90 aiy, Co.
a:r Eﬁ' ldm akeri/) Cal. i@dlkynhlecgmmlwkylmg 9cym@"tw@1 1é@Ikyl
a
o 2t SRR, B R oiBaREh R CTU B Ehipadt it b,
WO ZOd@PGEBQ%QﬂBTKQBﬁM)@@M(@@1oﬁéohﬁ(ﬂommar e each
| ndepquegpbY)MEGSIGRRY @R 0§W4R PYERIFLON

bst t bst it Pyl
e e
al ky| (cm%agngma (ERSRANYCANBIRRL KR oROEK A oC(D)Rs,
50 G RS PO T Rty B 2E el S con
or Cl (@ﬁimﬁbo)n'\kﬁ’ﬁoﬁ(@w@hatomoﬂéo)nﬁﬁqf@@@pﬂﬂ is
met hoxy substituted phenyl, X is (CH2)nNR4RL4, and n
is 0, then R4 and R14 are other t han bot h net hy :
vifen TRe Gognppupd @H‘FQS?“B% Fﬂsﬁkﬂ'm 4gpwhgrein the mtlpnglrﬁé!hwuent Is
and Rjaldyen, Akf; lideddy0aiRete Biino, 3nHalSsubstituted alkyl.

48. The compound according to any one of Claims 28 to 30 wherein Xo is hydrogen.

49.  The compound according to Claim 28, which is:
7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H)-one;
7-Bromo-1,5-bis(2-chlorophenyl)[1,8]naphthyridin-2(1H)-one ;
1,5-Bis(2-Chlorophenyl)-7-[(2-hydroxy-1-(hydroxymethyl)ethyl]-amino]-

[1,8]naphthyridin-2(1H)-one; "’
N-[2-[[1,5-bis(2-Chlorophenyl)-2-oxo-1,2-dihydro[1,6]naphthyridin-7-
yllamino]ethyllacetamide;
1,5-Bis(2-Chlorophenyl)-7-[(1H-imidazol-2-ylmethyl)amino][1,6]naphthyridin-
2(1H)-one;
1,5-Bis(2-Chlorophenyl)-7-[[2-(Isopropylamino)ethyllamino][1,6]naphthyridin-
2(1H)-one;
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is OR2, then R2 is other than nethyl; or 10 a
phar maceutically acceptable salt thereof. 56. The

woaopaasds accor di ng to C ai m55 which i s FornuPar/(uSx)04/004406

57. The conpound according to Claim55 which is
Formula (1Va). 15 58. The conpound according to any

Sbset I %’@%ﬁf’ﬁe@ TARBY R.oRbghtyfin 2PRHLARE | Y
accor dl-APis@E-hlerrhewy v?n@'ﬂ@rpm Blnepptrgin-2(H)-one;

subst i $il gishrRACe@cally?ibcaPtaBlctdaltgeresdependent Iy by
hal ogen, al kyl, hydroxy, al koxy, am no, or

hal osubst i t ut ed al kyl . 60. The conpound according to
G@i m Bahaﬁmmoeuncai hempoditiin dongnishgainesffecthaegmngt of & yompound

falcgg: | Cﬁ%g é al @ﬁgé)f eraingg’s \A}]oéz?gegid éngmha%na?c%ﬂ?%%cepgable

subst i Qantl%fdbrldﬂUQﬂie 2, 4, or 6-position, di-substituted
in the 2, 4- position or tri- substituted in the
Sltl on. The congound according to any

o$ﬂe ofR : eah%ofwai'ag sﬁﬁﬁf?éﬁm% Xgdiategkdiseage ing ropmpal in need
63. Thmeﬁb@rrwﬂp@bu@:mﬂlsm G 841 neiemarfan@ifdctie &holiM of a

57 wh R2)2. 35 64.
The. CotTRHY EEeURISS S0Eonne! R B e b5 to 57
wherein Xis R2 or (CH2)nN(R 0)S(O nR2, or

2.0 A el AL oo posee

55 vvheﬁ‘"@ﬁ’%eF@PSQﬁaﬁéﬂfthW@nRﬁWrScﬂyédfomes oo tr@waaﬁqarthnns rubella

subst i dnH@e, éd&@@%@iﬂ@trhé(urﬁ%ldoe[rtlﬁ‘% GhbufBBid¥pbRafs, 10
al kyl , haI 0- substituted Cl-10 C2-10 al ken

c2-10 &t h|r|t|s @suty Wlil%gmq(9qher @rtﬁlrltlc condl%on sepsis, ysleptlc shock,
C3- 7 cyaridotdxicysHatk, Iftamlndgativessepeigcloniz! shedly syndtdmd, cerebral

?”yg lr g%%%'Bﬁ%]s‘é?&g%c%%%{%rﬁ%magk%t%e, relif St Paumarclosed
( CRlOFlM)in'&j@@) AEtNmag @MORS@M&NRIM(@G}) gRWrome, chronic pulmonary

&%?n oy Zmlseaé(e%%g%ﬁg\g onary disease, silicosis,

(CR10 ﬁ@f@’f}iﬁ@soilm ohmse osteoporosis, restenosis,

( CRLORE(ginE6Ad bRAR3Ad rehal l@ﬁ&i&é‘@ﬂhﬁ%@e@u% heart failure,
( CRIOR2Q

(L OrBU TR B PRposeai I ACARS LS Yresy i aaahests

glomerularnephritis, chronic renal failure, diabetes, diabetic retinopathy,
macular degeneration, graft vs. host reaction, allograft rejection, inflammatory
bowel disease, Crohn’s disease, ulcerative colitis, neurodegenrative disease,
muscle degeneration, diabetic retinopathy, macular degeneration, tumor
growth and metastasis, angiogenic disease, influenza induced pneumonia,
eczema, contact dermatitis, psoriasis, sunburn, or conjunctivitis.

53. A method of treating the common cold or respiratory viral infection caused by
human rhinovirus (HRV), other enteroviruses, coronavirus, influenza virus,
parainfluenza virus, respiratory syncytial virus, or adenovirus in a human in
need thereof which method comprises administering to said human an effective
amount of a compound according to any one of Claims 28 to 49.
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(CR10R20) nNR10C( Z) NR4AR14, or (CR10R20) nNR10C(Z) ORY.
66. The conpound according to Caim®63 wherein R2 is

wanoaprsasal |y substituted 15 al kyl. 67. The eomused/004406

according to Claim66 wherein the alkyl is an
optionally substituted by (CRLOR20) nC( Z) ORG,

0
LR 16801 P ORIy S o
wher e.q%aF@rba*@Staﬁ@mafo%m%@d)r@@eMgr(chwf(%@yerb@tes chronic

C(AL) (oBéir(ARe puﬁr?onaTW&s@éH@@kﬁtﬁértfh%@étﬂisﬁﬂed@ &béérﬂét@g sinusitis,
wherein X1 i.s oggﬁ npound

accor I Hgeren &e Baéormg%lg%ﬁ?:%n B @ggqmegﬁcgwgl? a gecorgary
or A3 hasterialibfeictidry totitls Ingdia CRAGSRR) pORGeuntdnia. The
conmpound according to Claim68 wherein qis 1 or 2.

30 72. The conpound according to any one of Cains 55
5. 57 Avbemeoundrg thesfognulaopt i onal |y substituted Cl1-10
al kyl, C 3-7 cycloal kyl, C 3-7 cycl oal kyl al kyl, aryl,
or aryl Cl-10 g kyl. 35 73. The conpoung according to
d aim 72 wher ei R3is optional ly substitjuted one or

nore tine ently with Cl1-1
hal o- sub 10 al kyl,
C2- 10al C3-4kycl oal kyl ,

al kyl ,0 O 20@#/ 07%628 PCT/ US2004/N0044

Co- 7cyc| oal kenyl, C5-7cycl oal kenyl C L 10 al kyl,

hal ogen, cyaho, nitro, (IVf CRLOR20)n 3 (CR1IOR20j1&H,
(CR1IOR20) nS(O m R7, (CR1 OR20) nNR10S(O) 2R7, (CR1
OR20) nNR4AR14, (CR10R20)nCN, (CR1OR20)nS( O) 2NR4R14,
(VCRI®R20) nC(Z) R6, (CR1 OR20)nOC(Z) R6, 5

‘%W‘%@S@( %ﬁ%%%%@k@#& g&r&zwg'

20[‘

li% 2)n Mﬂ R{Q1®© /[1? ggmmm,
na Sgn’ Q%W e yz‘ibi;‘ e AMERE
Reik as wpttnalvselstiatky hetev@ryl Ting; conpound according to
B o e T B R m S5 whi oh {5 15
g0 (20 P Yointasise hgving iﬂéweﬂ%é@raphenyl ) -2(1H) - qui nol i non

& is 0 or an integer having a value of 1 to 10;

Ro is hydrogen, C4.q¢ alkyl, aryl, arylC4.1o alkyl, heteroaryl, heteroarylCq.4g alkyl,
which moieties are all optionally substituted, or Rs is the moiety
X1(CR10R20)gC(A1)(A2)(Ag), or C(A1)(A2)(A3);

X4 is N(R10), O, S(O)y, or CR1oR20;

Xo is independently hydrogen, halogen or Cq.4 alkyl;

A1 is an optionally substituted C4_1¢ alkyl;

Ao is an optionally substituted Cq_1¢ alkyl;

Az is hydrogen or is an optionally substituted Cq.1¢g alkyl;

G4 and G are independently C-Xo;

R3 is a hydrogen, Cq.1¢ alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC {.4alkyl, aryl, arylC.
10 alkyl, heteroaryl, heteroarylC.1q alkyl, heterocyclic, or a heterocyclylC4.1¢ alkyl
moiety, which moieties are optionally substituted;
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5- (4-fluorophenyl)-1-(4-fluorophenyl)-2(1
H) - qui nol i none;
woe-20®R/043ad8 f | uor ophenyl ) - 1- (4-fl uor ophenyl ) - 2( 1PCT/US2004/004406
H) - qui nol i none;
5 (4 met hyl phenyl ) - 1- (4- fluorophenyl) 2(1

e S?é'aﬂsﬁ h m?]eepn nFl?ntly s{etegteﬁ! from h drfgtzrg1 ogtlonallyng tl'g]stlltuted
) et ﬁymj %lhyhmﬂomlﬁ' SIUbéU uted agyli chﬂﬁ“%ﬁﬂ substltuted aryl C1-4 alky!
1, 5a§l(§1(_ a0 h@ﬂéhﬁﬁ*})ﬂo} hetetda?ylCi %GFHII@PW@%IH @h&n BithdsMoicties

|no eP O%ﬁlé,’(sﬁ'gﬁtﬁllr‘]tsa’ophenyl) 7- (et hyl oxy)-2(1 hi-
5 q%u gw@d Remeare ﬁ&epﬂndantmwgmdeftﬁmhadiﬂoge@ocem@mw sal t

an’ REpisep s el BEF SBREHD G2l sRBRS s P REVE K
one (@Hio)gNRiy g 4 581¢ ois7s thandR aanch B graceothecthbh poth methyl; ; or when
accpptab |29chld?%x5ljén% oPé 24| 4uﬁ?henﬁ0an%lgﬁ ) d@%%l&g?henxl and X

treating a nedi a di'sease in'a manme
neel$ O'Bbéh%ﬁzd%ﬁﬁbﬁf@ﬁﬂg‘%% stering to said mammal

10  ahpiedingeduticallypadeplabrf sak theregpound according to, any
one of Clainms 55 to 76. 35 79. The nmethod according to
Caim 78 wherein the CSBP/ RK/ p38 ki nase nedi at ed
di6s e askhe conpointd ateardiag tdClalirh $5 wRddH i Fosmsigi{iih.one,
gout, traumatic arthritis, rubella arthritis, acute
synovitis, rheumatoid arthritis, rheunatoid
spendylhietdosnpognd werardiog @ ¢én $5peivrus Fooniie 406

15 oOsteoarthritis, gouty arthritis and other arthritic
condi tion, sepsis, septic shock, endotoxic shock

Té‘&aﬁqm%’“% 6‘§?%rd'”9 Sy %'P?o%fkc@ky'?ﬁﬁfb‘i?é7 whareip Ry is an

mal ar | cbtionaalyisdBstitiied pheslerhapramd. henor r hagi ¢ st roke,
neur otraunma/ cl osed head injury, asthm, adult
respiratory distress syndrone, chronic pul nonary 5
159 | ariifetcmpodind easeding e Okiirs 58hdtereio thevehquyl imsnbstijuted one or

di sea a

% Cesor iy anriedaeina B IR IR By, HRO% amng o
and brisqsubsiuted s8Wl.r eper f usi on injury, congestive
heart failure, coronary arterial bypass graft| ng

BG) su thro . glonerul arnephr.itis,
o T SRAHOUP EPeana f Cisum 88 ST SIB 019 SERLEPHBSAE hy
10 madedependeniyrirodne, @4 gikaf br €B3. host reacti on,
o5 allograft rejection, inflammatory bowel disease,

Crohn's disease, ulcerative colitis, neurodegenrative
s easkhe compaging agdeqydingiaflaim, 59dir §BaHerein ghe prsostt fng, is

macul ajbgRERAGH e 21, of S1FBStior! lapxwﬂsuﬁm&d ABh&S UaBbsiion, or tri-
angi ogeni ¢ di sease, 1nfluenza i nduced pneunoni a,
substituted in the 2,4,6-position.

30 g2, The compound according to any one of Claims 55 to 57 wherein X is ORo, or
S(O)mRo.

63.  T'he compound according to any one of Claims 55 to 57 wherein X is
(CH2)nNR4R14, or (CH2)N(R2)2.
35
64.  The compound according to any one of Claims 55 to 57 wherein X is Ro or
(CH2)NN(R10)S(O)MRy, or (CHz)NN(R10)C(O)R2
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eczema, contact dermatitis, psoriasis, sunburn, or
conjunctivitis. 15 80. A nethod of treating the comon

woabwa/oas628espi ratory viral infection caused byPCHWSE04/004406

rhinovirus (HRV), other enteroviruses, coronavirus,
i nfluenza virus, parainfluenza virus, respiratory
syncytial virus, or adenovirus in a human in need
t hereaf which nethod conprises adm njistering to said

hefran Hif aMRAUNARSCHEINg e (IS Whesifdta oéheh thasprhydrpgen, is
t o anyomidaalff subkaiLR ikdependdtilly oBé.or ftee fRleBARh C1.10 alkyl, halo-

"0 ect 1R ERet £ 4l ChctoAerL e Bl U i,

3_r onchCgizsyclestiet@ hatlkd, Chyoyulaalkenbls Crsu;cty't?lmlmylrmn% wlkyl,
I Seas a : | | a, a e

a1 nuer TG EE AR ik, G ETBAL RO ER I nsH.

i n]t ec: (i oR20keX O Br & RvioRromNEB0SHak2RY (%Bmlﬁd)dﬂ?ﬂm,

I NTec ) S . 0 > .

A et b 9 2P ICNY, (CRTbRaqRRTENH, B  LCRRERIRC ARG, |

2 e iOR2ALEE A e BN 0Reap Pl A0Re. i otz o e14,

sai d_NERRAIHNA {oBIE)RE ( OWR@C@WF%M&%,OL ;

(Ve BBt TheSiR et (S0 oo DN e h

is an @ftiobee) INR mBIEINR4R@doa(CR 1 obtoosNRIC (BYRR Y.y
substituted heteroaryl ring; X is halogen, R2, OR2,

S(O mR2, (CH2)nN(R10)S(O nR2, (CH2)nN(R10) C(O) R2,

(é§-|)2) nﬂméqmgwngv@@ém(mt%z@mﬁ%w{;@p Sﬁm:i&)ﬁg(qu)tiona"y substituted
S(CH2) ARR4R14, 5 (CH2)nJ, NR2(CH2)nJ, Q(CH2)nJ,

S(CH2)nJ, or (CH2)nNN(R2)2; J is an optionally

substituted heteroaryl ring; nis O or an integer

heiki ngTiee seahpreindfactotimgo Claimndeswitkrein tedalkitie ge bptionally

havi n . [ 2i~—Cheh S ornan kpteger having
2 val sty et obo ke 7 DR 4 BHRRED LM E o ey
aryl, &RiloBeokNRyFgl, heteroaryl, heteroaryl C-10
al kyl, which noieties are all optionally substituted,

or R2 is the moiety X1 (CRlORZO)fgC(Al) AZ)éAS , or_
§8a1) (W9 qoRmouUndizeCorgingiReny ongor Epimh’s i STABRIGR2 is the

X1(CR10R20)qC(A1)(A2)(Ag), or C(A1)(A2)(A3).
692.  The compound according to Claim 68 wherein X4 is oxygen or N(R10).

70.  The compound according to Claim 68 wherein at least one of A{, Ao or Az is
substituted by (CR{gR20)ORg.

71. The compound according to Claim 68 wherein g is 1 or 2.

72. The compound according to any one of Claims 55 to 57 wherein Rg is an
optionally substituted C1.1¢ alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylalkyl, aryl, or
aryl Cq.1¢ alkyl.

73.  The compound according to Claim 72 wherein Rg is optionally substituted one
or more times independently with C1-1¢ alkyl, halo-substituted C1.1¢ alkyl, Co.
10 alkenyl, Co_qpalkynyl, C3_7cycloalkyl, C3.7cycloalkylC1-1¢ alkyl,
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X2 is independently hydrogen, halogen or C 1-4 al kyl;
15 Al is an optionally substituted C1-10 alkyl; A2 is

wanoapwrs@asal |y substituted Cl-10 al kyl; A3 is REUUSY®A/004406

or is an optionally substituted Cl1-10 alkyl; Gl and &
are independently selected fromis N, or G X2

P2°thﬁi\}r%§%}@%?@%@3‘fﬁéFe“y‘@131€9“‘8 Fé"BPi‘g%V%@%“‘?

pR2an@hec 1@?@%& Hel

cycl od
net :[Q@FMPR?%ENE* 88(0):67; (R AfFsY) N ﬁm@mbmg@) oK, @
opt | o 8 }MM%'&{%&( ngb 10 20 nO%(Z )Re:

i ndepe(@aqaﬂizu)nw aﬁ@«ﬂCM@?@dﬁW@@Bn&@uﬂmeﬂbb)hNRwC )Ré:

b
or EL't(Po GFeg iRt ﬁ%w“%ﬂyn%?%ﬁefe&tdé@ﬁ% it
-10 al(kfoRbeiRaaflyd)Nely et @t (E&1pReb)nNED o8I(ZNAR7-

wherei n each of these noi et| es may be optionally

substituted; Rg is hydroge Cé or optional lé _
st i thereomround aocafliRg I"0 Clﬂﬂt‘ rY‘ﬁ]eF §in EignRrtiopaksestiugnt is

or opthafgh! alky Ugkbyl hikexya Bitind-br Halaspétiiutddlfkand R20

are independently selected from hydrogen or Cl-4al kyl;

or a 30 pharmaceutically acceptable salt thereof. 83.

Tise nefHecmngpoond decmyding tdChisy oneB& GlhierseintotdTewtnayaipoianid hydrogen.
is: 1 -methyl-5-phenyl-1 H[1, 6] naphthyridin-2-one;

or 5-phenyl-1 H[1, 6] napht hyri din-2-one; or 35 a

phéar rraTd@mrrmunQaa@%@lpgacbp@lrgéﬁtwmmseof 97 WO

2004/ Qszem% By QFERY/EA0460RAA0Y) &) FamomBound whi ch

IH)S one5 (4 Iuo ophenyl)-1 (4ql%g%p21Lnyl 41H§)2Eun Ho?‘lllen 2(1

5 d.( 2, %-(fi, 4-tilosropheny))-¢4iuctedHeng-apirgmuindito®d; napht hyr

i di n- - one: o

0L 2 RSPt PRI 25 HEHAIPRE . o) ot 1
yri di nk2pik(@hlomehemyl)-7-{[2-hydroxy-1-(hydroxymethyl)ethyllamino}-2(1 H)-
7- Br orm &u,ﬁolmoﬁgz chl orophenyl ) [ 1, 6] napht hyri di n-2(1

T) 5- Bi 13? -BistFreoppheny)-¥-{2-(seprorylamig)ethyiianyinploxly st hy !

)ethyl] - ﬁh@lﬁﬂone{ 1, 6] napht hyri din-2(1 H)-one;

e T T

1, 5- Bi s( guigblinonephenyl )-7-[(1

1 M G2 RN o2 860 Ll lerBgPt T i n-2(1 -

one;

| orophenyl ) -7-[[ 2- (1 sopropyl am no)ethylJam no][1, 6]

napht hy phdtirBedliafomposition comprising an effective amount of a compound
according to any one of Claims 55 to 76 and a pharmaceutically acceptable

carrier or diluent.

78. A method of treating a CSBP/RK/p38 mediated disease in a mammal in need
thereof comprising administering to said mammal an effective amount of a
compound according to any one of Claims 55 to 76.

79.  The method according to Claim 78 wherein the CSBP/RK/p38 kinase mediated
disease is psoriatic arthritis, Reiter's syndrome, gout, traumatic arthritis, rubella
arthritis, acute synovitis, rheumatoid arthritis, rheumatoid spondylitis,
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one;
1, 5-Bi s(2- Chl orophenyl ) -7-am no-[ 1, 6] napht hyridin-2(1

wolRem@ra3628 15 PCT/US2004/004406

1, 5- Bi s(2- Chl orophenyl ) - 7-chl oro-[ 1, 6] napht hyri di n-2(1

H) -one; 5-(2-fluorophenyl)-1-(4-flourophenyl)-2(1

5. (4 1P ORI, apyy At g othe ety ogcfion.sepsi, septc shock
H) - quie@gp’gopg@ﬁs@pck, gram negative sepsis, toxic shock syndrome, cerebral

5- (2, 4nalbfid, wesridies)8cherhic(ahdlHentir@RBR RYroke, Helirotrauma/closed

o ( RN cas T 2qul reRigtasp HisHESS SYagiome, chronic puimonary

H) - quiimfammaxosy, di®éhase, chronic obstructive pulmonary disease, silicosis,

1, 5-bi - chl - 7- - Xy- 1- roxynet hyl.
) et hy : ﬂ%&ﬁﬁ)ﬁ% 9%??%%{& lbér&el7 F]e{gwpﬁlgﬁ g!r?%aé’e, %s{e%}?groms, res¥en¥>3|s,
1, 5- Bicg(dlac@ncbbrejsrandfenaltepériisiangaiprno pyhgestiveohertialijram
o or orer 1) B ORSRRIng 1420 s s 1 i
nol i ndkmerutagnep Ly FR{ANIGrepAlfalyre.diabetes, diabetic re mopaclhy,
B[ 1, Ghaapiridayendtation, gRitis. ﬁbstleé:ti%}&ll@@bdﬂ'réjec’?i?n, inflammatory
e RIS B A5,V B Tl e Benave dease,
c onposnscEndegenpration diatztic eétrepaihy enacaiardegeheration, tumor
o4 BB AL o Rle s e ggpumonss,
eczema, contact dermatitis, psoriasis, sunburn, or conjuncitivitis.

80. A method of treating the common cold or respiratory viral infection caused by
human rhinovirus (HRV), other enteroviruses, coronavirus, influenza virus,
parainfluenza virus, respiratory syncytial virus, or adenovirus in a human in
need thereof which method comprises administering to said human an effective
amount of a compound according to any one of Claims 55 to 78.

81.  The method according to Claim 80 wherein the respiratory viral infection
exacerbates asthma, exacerbates chronic bronchitis, exacerbates chronic
obstructive pulmonary disease, exacerbaies ofitis media, exacerbates sinusitis,
or wherein the respiratory viral infection is associated with a secondary
bacterial infection, otitis media, sinusitis, or pneumonia.

82. A method of treating a CSBP/RK/p38 mediated disease in a mammal in need
thereof comprising administering to said mammal an effective amount of a
compound of the formula

R1
| NG
P
o) lil G2 X
R
8 (V)
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wherein

R1 is an optionally substituted aryl or an optionally substituted heteroaryl ring;

Xis halogen, Rp, ORp, S(O)mR2, (CH2)nN(R10)S(O)mR2, (CH2)nN(R10)C(O)Ro,
(CHo)nNR4R 14, NR2(CH2)nNR4R14, O(CH2)nNR4R14, S(CH2)nNR4R14,
(CHo)pd, NR2(CH2)nJ, O(CH2)nJ, S(CH2)nJ, or (CH2)N(R2)o;

J is an optionally substituted heteroaryl ring;

nis 0 or an integer having a value of 1 to 10;

m is 0 or an integer having a value of 1 or 2;

g is O or an integer having a value of 1 to 10;

Ro is hydrogen, Cq_1¢ alkyl, aryl, arylC41.1qg alkyl, heteroaryl, heteroarylC.1q alkyl,
which moieties are all optionally substituted, or Ro is the moiety
X1(CR10R20)qC(A1)(A2)(A3g), or C(A1)(A2)(A3);

X1 is N(R10), O, S(O)m, or CR1gR20;

Xo is independently hydrogen, halogen or C 4.4 alkyl;

A1 is an optionally substituted Cq.1¢ alkyl;

Ao is an optionally substituted C1.1¢g alkyl;

Ag is hydrogen or is an optionally substituted Cq.1g alkyl;

G1 and Go are independently selected from is N, or C-Xo, provided that G and Go are
not both nitrogen;

R3 is an hydrogen, C4-1g alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC {.4alkyl, aryl,
arylC4.4g alkyl, heteroaryl, heteroarylC4.1g alkyl, heterocyclic, or a
heterocyclylC4 .40 alkyl moiety, which moieties are optionally substituted;

R4 and R4 are each independently selected from hydrogen,' optionally substituted
C1-4 alkyl, optionally substituted aryl, or optionally substituted aryl-Cq-4 alkyl,
arylCq-10 alkyl, heteroaryl or heteroarylC+-10 alkyl, wherein each of these moieties
may be optionally substituted;

Rg is hydrogen, C(Z)Rg or optionally substituted C1-10 alkyl, optionally substituted aryl
or optionally substituted aryl-C1{.4 alkyl;

R1g and Rog are independently selected from hydrogen or C{-4alkyl; or a
pharmaceutically acceptable salt thereof.

83.  The method according to Claim 82 wherein the compound is:
1-methyl-5-phenyl-1H-[1,6]naphthyridin-2-one; or
5-phenyl-1H-[1,6]naphthyridin-2-one; or

a pharmaceutically acceptable salt thereof.
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84.  The compound which is:
1,5-bis(4-fluorophenyl)[1,8]naphthyridin-2(1H)-one;
5-(2,4~difluorophenyl)-1-(4-fluorophenyl)[ 1,8]naphthyridin-2(1H)-one;
7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H)-one;
7-Bromo-1,5-bis(2-chlorophenyl)[1,6]naphthyridin-2(1H)-one;
1,5-Bis(2-Chlorophenyl)-7-[(2-hydroxy-1-(hydroxymethyl)ethyl}-amino]-
[1,6]naphthyridin-2(1H)-one;
N-[2-{[1,5-bis(2-Chlorophenyl)-2-oxo-1,2-dihydro[1,6]naphthyridin-7-
yllaminolethyllacetamide;
1,5-Bis(2-Chlorophenyl)-7-[(1H-imidazol-2-ylmethyl)amino][ 1,6]naphthyridin-2(1H)-
one;
1,5-Bis(2-Chlorophenyl)-7-[[2-(Isopropylamino)ethylJamino][1,6]naphthyridin-2(1H)-
one;
1,5-Bis(2-Chlorophenyl)-7-amino-[1,6]naphthyridin-2(1H)-one;
1,5-Bis(2-Chlorophenyl)-7-chloro-[1,6]naphthyridin-2(1H)-one;
5-(2-fluorophenyl)-1-(4-flourophenyl)-2(1H)-quinolinone;
5-(4-fluorophenyl)-1-(4-fluorophenyl)-2(1H)-guinolinone;
5-(2,4-difluorophenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone;
5-(4-methylphenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone;
1,5-bis(2-chlorophenyl)-7-{[2-hydroxy-1-(hydroxymethyl)ethylJamino}-2(1 H)-
quinolinone;
1,5-Bis(2-chlorophenyl)-7-{[2-(isopropylamino)ethylJamino}-2(1 H)-
guinolinone;
6-bromo-1,5-bis(2-chlorophenyl)-7-(methyloxy)-2(1 H)-quinolinone;
1-Benzyl-5-phenyl-1H-[1,8]naphthyridin-2-one; or
1,6-Diphenyl-1H-[1,6]naphthyridin-2-one; or
a pharmaceutically acceptable salt thereof.

85. A pharmaceutical composition comprising an effective amount of a compound
according to Claim 84 and a pharmaceutically acceptable carrier or diluent.
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