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This invention relates to a novel group of

1,5,7-trisubstituted-1, 8-napthyridin- 2(1 H)-one conpounds; 1,5,7
trisubstityegubrRzrapt hyridine-2-(1 H) -one conmpounds 3R4ys2004/004406

1,5, 7-trisubstituted quinoline-2(1 H)-one conpounds, processes tor the
preparatlon thereof, the use thereof in treating CSBP/ p38 ki nase nedi at ed

di seases and phar maceut i cal CO”WE?.WPE)BN lése in such therapy. 10
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Sef t on, ﬁﬁé*i%s& @on% 5Q§9 %l é@ Y-San D ego, 1991]. For rnost

biologid@l responses, nultlple intracel lul ar kinases are involved and an

i ndi vi dual lgm@@nD@:ﬂqgm\ygqnm more than one signaling event. These
i c _and_can frans e nucl eus or the

ki nases are oft | oc
ri bosones where ’H'@f/glh"%ﬁ sighal fransgyction %‘%"’Cl"?ﬁi‘“ﬂy ‘?ih'c'hﬁ"g'st"?sci’ﬁg E’& i onal events,
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illustrate ransducti on
i nvol vi 1§ M@l:pﬁmtaspmleeg P"%PB‘PFHlOI'PaSE,S arg, thwqenﬂalmacmmgrwbyg@mh thesgigaalowi t z,

|. Cell, 80,s tulthdr ttah8Ribd wikinttes celi[Mafenhil, J. 80Ce!? 86, (799;8@)(19@]9 $FroteiR. ] and
T L T e
certai n ot h&inagesiangd ssripe thréaniniedsinases depending uporo@iRether the@nzymeos) ar e
produced onlghogshoRydt&SROADErALR(sT bh §Setifie hdBsthals) S &Brifs/ thRphRbisflesidues
20 [Hunter, T., Methods in Enzymology (Protein Kinase Classification) p. 3, Hunter, T.;
Sefton, B. M.; eds. vol. 200, Academic Press; San Diego, 1991].

For most biological responses, multiple intraceliular kinases are invoived and an
individual kinase can be involved in more than one signaling event. These kinases are
often cytosolic and can translocate to the nucleus or the ribosomes where they can

25 affect transcriptional and translational events, respectively. The involvement of kinases
in transcriptional control is presently much better understood than their effect on
translation as illusirated by the studies on growth factor induced signal transduction
involving MAP/ERK kinase [Marshall, C. J. Cell, 80, 179 (1995); Herskowitz, I. Cell, 80,
187 (1995); Hunter, T. Cell, 80, 225 (1995); Seger, R., and Krebs, E. G. FASEB J., 726-

30 735 (1995)].

While many signaling pathways are part of cell homeostasis, numerous cytokines
(e.g., IL-1 and TNF) and certain other mediators of inflammation (e.g., COX-2, and
INOS) are produced only as a response to stress signals such as bacterial
lipopolysaccharide (LPS). The first indications suggesting that the signal transduction

35 pathway leading to LPS-induced cytokine biosynthesis invoived 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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1) Additional downstream subsirates known to be phosphorylated by p38 include

kinases (Mnk1/2, MSK1/2 and PRAK) and transcription factors {(CHOP, MEF2, ATF2

and CREB). While many of the signaling pathways required for cytokine biosynthesis

remain unknown it appears clear that many of the substrates for p38 listed above are

25 invoived. [Cohen, P. Trends Cell Biol., 353-361(1997) and Lee, J. C. et al, Pharmacol.

Ther. vol. 82, nos. 2-3, pp. 389-397, 1899).

What is known, however, is that in addition to inhibiting IL-1 and TNF, CSBP/p38
kinase inhibitors (SK&F 86002 and SB 203580) also decrease the synthesis of a wide
variety of pro-inflammatory proteins including, IL-6, IL-8, GM-CSF and COX-2. Inhibitors

30 of CSBP/p38 kinase have also been shown to suppress the TNF-induced expression of
VCAM-1 on endothelial cells, the TNF-induced phosphorylation and activation of
cytosolic PLA2 and the IL-1-stimulated synthesis of collagenase and stromelysin. These
and additional data demonstrate that CSBP/p38 is involved not only cytokine synthesis,
but also in cytokine signaling [CSBP/P38 kinase reviewed in Cohen, P. Trends Cell Biol.,

35 353-361(1997)].

Interleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) are biological substances
produced by a varisty of cells, such as monocytes or macrophages. IL-1 has been
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Interleukin-8 (IL-8) is a chemotactic factor produced by several cell types
including mononuclear cells, fibroblasts, endothelial cells, and keratinocytes. Its
production from endothelial cells is induced by IL-1, TNF, or lipopolysachharide (LPS).
IL-8 stimulates a number of functions in vitro. It has been shown to have

30 chemoattractant properties for neutrophils, T-lymphocytes, and basophils. In addition it
induces histamine release from basophils from both normal and atopic individuals as
well as lysozomal enzyme release and respiratory burst from neutrophils. IL-8 has also
been shown to increase the surface expression of Mac-1 (CD11b/CD18) on neutrophils -
without de novo protein synthesis, this may contribute to increased adhesion of the

35 neutrophils to vascular endothelial cells. Many diseases are characterized by massive
neutrophil infiliration. Conditions associated with an increased in iL-8 production (which
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cytokine suppressive anti-inflammatory drugs, i.e. compounds which are capable of
inhibiting the CSBP/p38/RK kinase.
Other containing pharmacophores having varying pharmaceutical, insecticidal,

and herbicidal activity may be found in the art, such as in WO 98/33798; WO 98/23613;

25 WO 95/19774, now US Patent 6,265,410; WO 00/23444; WO 01/19828; US 5,532,370;
US 5,597,776; JP 2000 — 38350; WO 00/43374; WO 98/08846; WO 01/55147, WO
01/64673, WO 01/38312, WO 01/37837 and WO 02/059083.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Figure 1 demonsirates the p38 kinase cascade.



treatnment of diseases resulting fromthe excessive and destructive
activation of the 15 i mmune system This expectation is supported by the
potent and diverse activities described for CSBP/ p38 kinase inhibitors
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Exp. Ther. 284 687 692 (1998); Underwood, etal, J. Pharmacol . Thar.
293, 281- Tﬁé NTi®N ak, Art hritis Rheum 43, 175- 183 (2000)]
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|s invention more specifically relates to a method of inhibiting the production of
iL-8 in @a mammal in need thereof which comprises administering to said mammal an
20 effective amount of a compound of Formuia (1) and (la).
This invention more specifically relates to a method of inhibiting the production of
TNF in a marmmal in need thereof which comprises administering to said mammal an
effective amount of a compound of Formula (i} and (la).
Accordingly, the present invention provides a compound of Formula (I} and (la):

25

)

wherein
R+ is an optionally substituted aryt or an optionally substituted heteroaryl ring;
30  Xis halogen, Ry, ORo, S(0)mRa, (CHo)aN(R10)S(0)mR2, {CH2)#N(R10)}C(O)R2,
(CH2)nNR4R14, NRa(CH2)nNR4R14, O(CH2)nNR4R14, S(CH2)nNR4R14,
(CH2)nd, NR2(CHo)nd, O(CH2)nd, S(CH2)nd, or (CH2)nN(R2)2;
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15 This invention nore specifically relates to a nmethod of inhibiting the
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| nt eger Iy . \g. hydrogen, C1-10 al kyl, aryl,
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ydr ogen /. et | s,.an. optionally substituted Cl1-10
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15 Rz is a hydrogen, Cq4.4¢g alkyl, C a-7 cycloalkyl, C 3.7 cycloalkylC 1_galkyl, aryl, aryiCq.
10 alkyl, heteroaryl, heteroarylCy.1¢ alkyl, heterocyclic, or a heterocyciylC.1q alkyl
moiety, which moieties are optionally substituted; provided that Rg is not hydrogen
or methyl when G4 is nitrogen, Ga is C-Xo, Xo is hydrogen, R is an optionally
substituted phenyl, X is Rp and Ra is hydrogen;

20 R4 and Ry4 are each independently selected from hydrogen, optionally substituted
C1-4 alkyl, optionally substituted aryl, or optionally substituted ary!-C1.4 alkyl,
arylC1.10 alkyl, heteroaryl or heteroarylC1.10 alkyl, wherein each of these moieties
may be optionally substituted;

Rqg and Rog are independently selected from hydrogen or Cq.4alkyl; or

25 a phamaceutically acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to novel compounds of Formula (1) and (la}, or a
30 pharmaceufically acceptable sait thereof.

Suitably, for compounds of Formula (1}, and (1a), Rq is an aryl, or heteroary! 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, {CR1pR20)yNR4R14,

35 (CR10R20IvC(Z)NR4R14, (CR10R20WC(Z)ORg, {CR10R20VCORa,
(CR10R20)vC(O)H, SRs, S(O)Rs, S(O)2Rs, (CR10R20)vORs, ZC(Z)R11,
NR10C(Z)R11, or NR1pS(C)2R7.



GL and & are independently selected fromis N, or CX2, provided that Gl
and & are not both nitrogen; 15 R3 is a hydrogen, Cl-10 alkyl, C 3.7
cycloal kyl, C 3-7 cycl oal kyl C 1-4al kyl, aryl, aryl Cl- 10 al kyl, heteroaryl,

het er oar W&leokfd7sabky! . heterocyclic, or a heterocycl ylgehmkQoodhlidbs Noiety,
whi ch noieties are optionally substituted; provided that R3 is not hydrogen

or nethyl when Gl is nitrogen, G is G X2, X2 is hydrogen, RL is an

are oach | ndepesybih SheR PG an ah nbiehy ¥iee ForichyHHE: A8SRe ubiapc 1.
al kyl , opt isyhHitytgd epmar mergttises By hrlogen. Cape albviennf@l%ﬁa@%tu%dﬁadtt alkyll InC1- 4
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of these m?lj]nﬁ]ti ZF ; gghq??}?éﬁ%all L%lbgfjftut eM'megzléng' R20 ua?t S
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accept abl e 4selliarotdrérrpethyl-43HUnA; IOE - SUBSERCE T 10RI2@:6-Tetion’suBNaS @M,6Fhe present
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pharmaceutical |y acceptable salt thereof. Suitably, for co ds of Formul a
O1S T M ( 150sitka SLh a5 Wil @ alcgen HEVa v PERBLEG B S PSP S AREOSEBRt | onal |y
substi t ut ecr aBpediBUbstitgibn.or heteroaryl rings nmay be substituted one or nore
ti mes, preferablagy; ' e n : | sel ected from
hal ogen, Cl1.4 al %?lﬁ’&gégﬁéﬂggthﬂeg% g@?\%ﬁﬁljﬁﬂn ¥n§§/j%%%hé%s%%
( CRLORA®) v Mkamasoph®e visrnemp thevheteryatpmsnsych aonilrogerapiars eirmpged ring.
L2 R Ry e S a 67 aaon = o Re O

) ) s -
PCT/ U82004/°(5§'14’§géya@mt¥’§§\'ib,'s ﬁﬁt@h%lsuﬁgt'tgﬁg‘\gryl noi ety, such as a phenyl
ring, the ring iSsitagy,ivos@lor gn nidget havingsivaiweeofdror®ore ti nes by hal ogen, Cl-4

al kyl', or hal o- guhsdy, tAE eydehofs@fuky! - 1N one enbodi nent the phenyl ring is
substitlﬁtedinthe 4 iti :

posi ti df, such §§|t§221$,|%1333,r1 ‘g agﬁis'lﬂéj‘lb'g{‘h‘?ﬁﬁ@%b; %&?"Lh}ﬂ;: fje“!'l,’ 2:1’?? I 36?0,
2-met hyl 5 alkyaji] 039 cycivaiidd - yiclchikenyiparyl, agiC1t4 alkgljistéioayt,ed in the _
2L e e R Cinf ey ML ST, GRS, O (12 | vt e
hal ogen der(Pﬁ&O'ﬁ%yS(ﬁ)ﬁmBGcﬁcq%gOBZG)VM%HOS(@BB?QQFQCBHe’ﬁaﬁvﬁ'&ﬁwéﬁ'ﬂd
wherein the aryl, arylalkyl, heteroaryl, heteroaryl alkyl may be optionally substituted.
20 Suitably, Rq and R14 are each independently selected from hydrogen, optionally
substituted C1-4 alkyl, optionally substituted aryl, optionally substituted aryl-C1.4 alkyl,
-optionally substituted heteroaryl, optionally substituted heteroaryl-C1-4 alkyl.
The R4 and R{4 moieties may be optionaily substituted, one or more times,
preferably 1 to 4 times independently by halogen, such as fluorine, chlorine, bromine or
25 iodine; hydroxy; hydroxy substituted C1.1galkyl; C1-10 alkoxy, such as methoxy or
ethoxy; halosubstituted C1.10 alkoxy; S{O)m alkyl, such as methyl thio, methylsulfinyi or
methyl sulfonyl; aldehydes (-C{O)), or a ketone, such as -C(O)Rg, such as
C(O)C1.10alkyl or C(O)aryl, amides, such as C(O)NR4’R14’, or NR4'CG(0)C1.10alkyl, or
NR4'C(O)aryl; NR4'R14', wherein Ry and R4 4 are each independently hydrogen or Cq.
30 4 alkyl, or wherain the Rg'R1 4’ can cyclize together with the nitrogen to which they are
attached to form a 5 to 7 membered ring which optionally contains an additional
heteroatom selected from O/N/S; cyano, nitro, C1-10 alkyl, Ga.7cycloalkyl, or
Ca.7cycloalkyl C1-10 alkyl group, such as methyl, ethyl, propyl, isopropyl, t-butyl, etc. or
cyclopropy! methyl; halosubstituted C1.19 alkyl, such CFoCFsH, CHoCFg, or CF3; an
35 optionally substituted aryl, such as phenyl, or an optionaily substituted arylalicyl, such as
benzyl or phenethyl, wherein these aryl containing moieties may themselves also be



or a 3,4-disubstitution. Suitably, when RL is a heteroaryl noiety, the ring
Is not attached to the 10 pharnacophore via one of the heteroatons, such as
nitrogen to forma charged ring. For instance, a pyridinyl ring would be

att ached yby9s4@f3e3g car bon atomto yield a 2-, 3- or 4- Mm%m{m@m,@ty, whi ch
s optionally substituted. Suitably, v is O or an integer having a val ue of

1 or 2. Suitably, Zis oxygen or sulfur. 15 Suitably, Ra, |s C14alkyl

hal bst :ft'w}éyt | oal kyl
Cg (7) i;clso;%%%ﬁgﬁeg%nét ’mqs@% h%‘ Fﬁwg ol%t%ég WETMP er dar Q/:IC Zaal Kyl
het er ocycl y3lk 0’%&@3253@/%'5 Wm, mong m—sulwmm%«; 9'6]4?““"‘(‘ QEM)@@G:)Q}‘SIFQ nR7,
(CRLOR20) v NRLOKuBBRRs rsrhyeﬁBé@Rzmw A8d.4 allk@ig, C @u@hﬂofrhm RyY! .

S0 tably, | FAChESH el éﬁﬁ%ﬁﬁaéﬁﬁg@{%ﬁ& %e%%“aﬁ?%&@?%& e 2

optional8y S@dbstituted Cl-4 alkyl, optionally substituted aryl, opt i onal |y

substituted aryls @, dro ﬁtapﬁék% é%?%&dlé&ﬂ%ﬁ%@é@&l?ﬁﬁé&bmc%' onal l'y

substi tuted_het er gar ﬂé‘, 1 optionally
substi t ut edc1'dﬂ%&38vra’%0‘?'¥ rWe@le hstegqagy! gbh?fe@awi%w F‘ﬁﬁ'swh?fa'@ﬁlﬁ?ﬁent ly by
hal ogen, sumbietes mhwbﬂoptmnammstltmed brom ne or 25 iodine; hydroxy; hydroxy

substituted Cl- I

hal osubsti t ut ed]%@ié}é RT‘% &ﬂg@dﬁﬂ@ﬁrl@%ﬁﬂgl %t%%éyme?{m&?@%ys alkyl,

met hyl sl i Referogsyl, Ohmtﬁryaary -miwandwhe@ﬂymc(ﬂ@(smmowt@s mayleeopienalis ich as
-C(O R6, sugibsibtedC( O C1- 10al kyl or C(O)aryl am des, such as C(O NR4' R14'

NRAC(0)01 -1 [().alk . NR4 d R14'
g;e ea(% i)ndepen%ét%{’ly%‘h?g}ygﬁgﬁ"’o ‘ﬁ%ﬁﬂ eﬂo ﬁ%m do?"ﬂﬁ‘@ﬁygb ﬁ‘é"%z R14' can
cyclize togepaeikynyli G- vgcloalkyl.dimn W@Dﬂk&ndhawhewl(blr galkplt heteloagl,t o forma 5
to 7 rrenberﬁge,g;ig?ghvwbm IRRE AR Inkte? &85@ @@Cg@% &ﬁbn-,— het er oat om

& Toydl SRR AN o SO I e . O S
t-butyl, etthe cgaﬂoallyyd;logﬁoaipgdyl ey, Mlalkﬂh,&iet&mﬁmlt hétgtoa:yl ﬁllkyl,ljﬁbtabk»chc ammlich
(()jrzzz?;zgpt I ona I su @?‘?%@ﬁé“ﬁs’w s%% . Lg;xI a(r)?/I phzgg{]hsls phenyt
wherei n these ar%'mﬁlﬁrﬁtlﬁﬁmf‘ﬁ@ pvng %@'%97 1t‘lsle")r’rtsel ves al so be 7 WO
2004/ 073628 Suitably, Rg is rBGFUng AN@HH) Ogitpaliy @bbﬁtutetﬂmefb 8K, dpflotialp ti mes by
hal 09€Ny, hygurb%f%tedwﬂ %(B/tlo% 'bgtl{utgg araylr‘ 5¥.4 alk%?‘ 10
Suitably, R10 and Rz are independently selected from hydrogen or a C1.4 aikyl.
Suitably, R11 is C1-4 alkyl, halo-substituted C1.4 alkyl, C2.4 alkenyl, C2.4
alkynyl, C3-7 cycloalkyl, Cs.7 cycloalkenyl, aryl, arylC1-4 alkyl, heteroaryl,
heteroarylC1.4 alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR1oR20)tOR7,
25 (CR10R20)t3(0O)mR7, (CR10R20)t NR10S(0)2R7, or (CR10R20VNR4R14; and
wherein the aryl, arylalkyl, heteroary!, heteroaryl alkyl, heterocyclyl, and heterocyclylalkyl
moieties may be optionally substituted.
Suitably m is O or an integer having a value of 1 or 2.
Suitably, R3 is an optionally substituted C4.1¢ alkyl, C 37 cycloakky), C3.7
30 cycloalkylCq.qpalkyl, aryl, arylC4_1¢ alkyl, heteroarylC4_1palkyl, or heterocyclylCq_1g
alkyl moiety, which moieties are optionally substituted. The moieties may be optionally
substituted one or more times, suitably 1 to 4 times, independently by C4-1¢ atkyi, halo-
substituted Cq.19 alkyl, Co.10 alkenyl, Co.{galkynyl, C3.7cycloalkyl, C3_7cycloalkylC4._
10 alkyl, Cg-7cycloalkenyl, Cs_7cycloalkenylC1.1¢ alkyl, halogen, cyano, nitro,
35  (CR10R20)nORg, (CR10R20)nSH, (CR1gR20)nS(0)mR7: (CR10R20)InNR10S(O)2R7,
(CR10R20)nNR4R14, (CR19R20)nCN, (CR10R20)nS(0)2NR4R14,
(CR10R20InC(Z)Re, (CR1gR20)n0C(Z)Rg, (CR10R20InC(Z)OR,
8



al koxy; S(Ornal kyl; am no, nono & di-substituted Cl-4 al kyl am no; Cl-4
al kyl, or CF3. Suitably, R5 is hydrogen, Cl1_4 al kyl, C2-4 al kenyl, C2-4
al kynyl or NR4R14, excluding the noieties SR5 being SNR4ARL4, S(O 2R5 bei ng

SO2H andﬁgﬁgﬁgg@ ng 5 SOH Suitably, R6 is hydr ogepcrggiow?%lf%yl , C3-7

cycl oal kyl", rocyclyl, heterocyclyl Cl1_10alkyl, ary ary 10 al kyl,
het eroaryl or heteroaryl C7. 10 al kyl, wherein these nvoieties may be

optional | bst i it NN -fQal kyl, aryl, aryl Cl_eal kyl,
hgt er ocyc%/i(@#“ﬂ%ﬂoé'?%&!ﬁ%& @éﬂ?&ﬂ“ﬂs@g@gﬁ’ergar yl ,yor Y- Y

he}J eroaryl @BﬁﬂMﬁNRwﬁH=Ww)Hﬁaﬂwdﬁﬁobﬁgdﬁﬁ@@@ﬁﬁ&lﬁialas ma% be opt ijoglalzll y
substi t ut egg - al o-substitute

al kyl , Cz-gcg&ﬁmmoggy% é%ﬁ@ﬁ%ﬁ&aﬁgﬂgﬂfﬁ C5. 7 cycl oal kenyl
aryl, aryld 4 embpdiragnt d P,“°"ﬁ'e9(”8?‘5'é‘%/’§?f enthg rR?'Pt,'esrﬁefger ocycl yl ,
het er ocgcl y rdeathksalectddIRin RABYSrORTKyI, h REBOFHaBOIETBmiIREBEOR20) t  NRI
as( O ZR%, gﬁ@i@@%ﬂ&ﬁh@nml@ﬂﬁﬁﬁle Cy?:l ogﬂ(lyl : n::l?/cl oal keZIyI :
aryl, aryl aH<y . heterodryl, "he oaryl “dl kyl , heterocyclic and

het erocycl i c al K¢tingpptees esbegdipemRpisianaptionally sehsiituted Fedo alsii t abl y, 't is an
i nt eger ha\d30ﬂ>yao§|ﬁs}l,'-(§,. yelbalk@lalkyl, S, bﬁﬁl‘bb’(}\.ﬁgalkﬁ: iRREBGEEMbEdImemtR

obt 1 onal |5 KetbattepbEosyPd 3.1 8y, 3B 28 Ghtg 30 and R0 are’

i ndeperi@ent | y s &Litakiewhen 8ve g thoistysn ap arvhiingl itds an agtionallySwivstitited phatiyl 1 is Cl4
al kyl', hal (?in%g*?ﬁé fitg 8¢ b&bptibnaillytbstittéd dna bkRB timdsdy’haldyek YOV L aikfid 7
s s SRt Bl riBebb g Sk 3eh oy o
het er oar yl C1"#%% i 1] o ) 0 - ; )
25 ( CRLOR2@y 6-p0SYiorkor dicsUBAARE0 Jri thBIRU- PEiNgn? BUch aar2-{ucind, 2R20groNRiUst 4] ;4- and
wherein th Ao | K 21 aryd £ ) 1 : cyclyl, and
het er ocycl ?ng(%?ﬁ_él{r'r%!“gtéﬁﬁém#g?@é%bé{% Qﬁa?f‘gﬁ‘gﬁéﬁrit?{ﬁ{wﬁ&m@ﬁbﬁgfgl § myl s 0
or an i1t egeh6-Rasiiangsuehag 2b6Wtuerasr 2. Suitably, R3 Is an optionally
substituted Cl. $Qiadhkylis O,Cér%n_l’ntﬁi?éﬂhﬁﬁhéfﬁ|vaiu633f_7to3ﬁlCyC| oal kyl O - 10al kyl,

ol ety whi c mopte X BFer BRE) Y CHRNEROSIOIE i 4t i o5 may be
opt i onal | y (CHplhbiR10)€6YRan@EHpinMRsfty 4i NFitCHZB Nl 4/ O[CH)MNR4ReS,
i ndependent&i(MHgNﬁ%ﬁ- %,Qcﬂ%h?al NRBEHY) 5 @Q@Hﬁ)&,&ga@k@iﬁd}& @HOYINRSR. 39 al kenyl,
C2_10aljynyl iner ém7§3/a‘}m§:% \witen X IS g, fhbr Fg 1 6 molety X1 (CR10R20)CA)(A2)(Ag),
or G(A1)(A2)(A3g).
Suitably, J is a heteroary! ring, optionally substituted one or more times, suitably
1 to 3 times, as defined herein.
Suitably, Ry is independently selected from hydrogen, halogen, optionally
25  substituted C4.4¢ alkyl, optionally substituted aryl, optionally substituted aryiCy.1galkyl,
optionally substituted heteroaryl, optionally substituted heteroarylCq_1¢ alkyl, or Ry is
the moiety X1(CRgR20)qC(A1)(A2)(A3), or C(A1)(A2)(A3).
The Ro moieties, excluding hydrogen, may be optionally substituted one or more
times, preferably 1 to 4 times, independently by G1-10 alkyl, halo-substituted C1_1¢
30  alkyl, Co.{p alkenyl, Co_qp alkynyl, C3.7 cycloalkyl, Cg.7cycloaikyliC1.1gatkyl,
Cs.7cycloalkenyl, Cs.7 cycloalkenyl Cq1.1¢g alkyl, halogen, -G(QO), cyano, nitro,
(CR10R20)InORg, (CR19R20)nSH, (CR10R20)nS(0)mR7, (CR10R20InNR10S(0)2R7,
(CR10R20)nNR4R 14, (CR1gR20)nCN, (CR10R20)nS(0)2NR4R14,
(CR10R20)nC(Z)Rg, (CR10R20)nOC(Z)Re, (CR10R20)nC(Z)OR,
35 (CR10R20)nC(Z}NR4R14, (CR10R20)nNR10C(Z)Rs,
(CR10R20)nNR19C(=NR1g9)NR4R14, (CR10R20)nC(=NORg)NR4R 14,



10 al kyl, C5_7cycl oal kenyl, C5-7cycl oal kenyl C1. 10 al kyl, hal ogen, cyano,
nitro, 35 (CR1OR20) nOR6, (CR1O0R20)nSH, (CRLOR20)nS(O) nR7,
(CR10R20) nNR10S( O) 2R7, (CR10R20) nNR4R14, (CR10R20)nCN,

CRLOR20 N4R14.  (CRLOR20) nC(Z) R6, ( CRLOR20)n
Emomoﬁ%&%&a, 590 0041079805, ) o ¢ ) B85, 06
( CRLOR20) nC( Z) NRARL4, (CRL OR20) nNRLOC(Z) R6,  ( CRLOR20) nNRLOC( =NR10) NRARL4,

S AR I T 0

i ndependent(@ﬁm‘@&nh"@tb(?( ¥hhal ogen, al kyI hydroxy, al koxy, cyano, nitro,
am no, or hal owgﬁhér@mdmgﬁyx.s |aha ? y@% &yl . Yet. | n anot her
enbodi nment i onal | u C3- 7c oaI kyl ,
C3- 7cycl oal(ﬁga)ilh%ﬁ 143?52 'Slg? "i:ﬂ’%gt@% aﬁn@‘ﬂﬁ]ﬁ@@ th'¥|‘?¥5‘88 RB is

an Optl5na|(cb'2)hhﬂﬂ32)2mé@dCBlOHQ))ﬂNRWMW(@“noﬁﬂo)ﬂwm@z)ﬂ@ al kyl'. 10

Suitably, when igh r |

substituted pheny ﬂ%l@qiﬁg ho, %gb)ﬁhﬂgh@g%‘? Ol*r']rgte?y su E%llklﬁ‘t%z&*one or nore
ti mes by h&XHfEn, Cl 4 aI kyl, or hal o-substituted-Cl4 alkyl. Mre
preferably, thesnhﬁwlqléb@ahmte‘gebﬁédmgﬁﬁhédmttbaoZ 4, or 6-position, or

di - substltuted [ s 2-fluoro, 2-chloro, 4-fluoro,
4- chloro, gﬂl‘t"f“{%ﬁd s ﬁnﬁg'fsqﬁ\%‘hﬁ&zfﬂ%%gpg 10%% et hyl - 4- 1 uoro; or -
tri-sudéti tut ed Suﬁahlﬁézlsaaomw@alhwbﬁﬁt@hd Cyueligd 2,4, 6-tr' rfluoro.

%i t«'aglz Y, S?Ol)s SuitsHly, agg:s HE;EJ d?@é/érnq:t@nal |sU§s[\tlméﬁé- % R{;gz(s& t2 ?ﬁlr\%/eh R>1<4| s
NR2( CH2) nNR4R14, A rﬁ(lé 110@%%‘&&5@@“ '@ﬂé (CH2) nJ, ’
Q( CH2) nJ, EBQdﬁblﬁl)dahtly,mne(oﬂﬂﬁ:)mﬂdo&}amtablymoﬂm fndbtines, bgﬂnbtodemsnch ahien Xis R2,

LTy = RIS, B SRRy SIS

Sui t abl teroaryl 'ring, optlo Ut one nore tines,

sui tabllyp CHReCE3;i Cage alkebyldEei10 lyMbGa.- 1 cyoinalkvh BayzeysoalkdCinadibbndent | v
select ed T CyndysdaRGat Coip opdeikengiy 1ygaky) (0FRBREUACHE! ww@n%lggsg ﬁ' kyl,
oBt i onal | § éﬁ%@?@ﬁ%@gmﬁ%ﬂgﬂ&é’g P)”R‘ﬁ Pg@é?? bhﬁﬁé@‘?) ‘é'g %et er o;r yl O -10
al kyl , or HKERigR20)nCN, (Cﬁ1oﬁzo)n5(0)2NR4H14, (CR4 oﬂzo)nC(Z)F*s,
(CR10R20)nOC(Z)Rg, (CR10R20InC(Z)ORE, (CR10R20)nC{ZINR4R14,
20 (CR1gR20)nNR10C(Z)Re, (CR10R20)nNR19C(=NR1g)NR4R14,
(CR10R20)nOC(Z)NR4R14, (CR10R20)nNR19C(Z)NR4R1 4, or
(CR10R20)nNR1pC(Z)ORy.
Suitably, one or more of A to Az substituents is substituted with
(CR10R20)nORg; and Rg is suitably hydrogen.
25 in another embodiment the C(A1){(A2)(A3) group is CH{CH»OH)», or
C(CH3}{CH20H)2, X4{CR1gR20)qCH(CHo0H)2, or
X1(CR10R20)aC{CH3g}{CH20H)2: and X1 is suitably oxygen or nitrogen.
Suitably, G4 and G are independently selected from is N, or C-Xo, provided
that G4 and G are not both nitrogen.
30 X2 Is independently selected from hydrogen, halogen, or Cy_salkyl.

Compounds of Formula (I) and (ia) wherein G is CH or C(C4alkyl), 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 {It) and (lla).

35 Accordingly compounds of Formula (11} and (lla) are represented by the structure:
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the noiety X1 (CRL OR20)gC(Al)(A2)(A3), or C(Al)(A2)(A3). The R2 noieti es,
excl udi ng hydrogen, may be optionally substituted one or nore tines,
preferably 1 to 4 tinmes, Independently by O -10 al kyl, hal o-substituted
Cl-10 30 al kyl, C2-10 al kenyl, C2-10 al kynyl, C3-7 cycl oal kyl ,

C3- 7cycl oal kyl CI 1 ()al kyl, C5- 7cycl oal kenyl , C8.7 cycloal kenyl C1-10

“al kyl, halogen, -C(O, cyano, nitro, (CRLOR20)nOR6, (CRLOR20)nSH,
(CR10R20) nS(O nR7, (CR1 0) NNR10S( O 2R7, (CR1OREQ) nNR4R14, (CR10R20) nCN,
(CR1OR20) nS( O 2NR4R14, (LRl OR20)nC(Z) R6, (CR10R2Q) nOC( Z) R6,

(CR10R20) nC( Z) OR6 R20) nC( Z) NRARL4~ NNR1OC( Z) R6,
(CR10R20) nNRLOC( =NR10)INR4R14,

PCT/ US2004/ 0044

(CR1OR20) nC( +NORG)INRAR14, 9 WD 2004/ 073628
OC( Z) NR4R14 0C(Z) NR4R14, or
( CRLOR20) nNR10E( 2) Oﬁi . IN anofher empbdirent N>( isNR2, &nd R2 is OR2,
(CH2)nN(R2) 2 or (CH2)nNR4AR14 or R2 Is the mpq ety Xl(CRlORZO)gC(Al)(AZ)(AS)
Suitably when Xis 8 (CH2)nN(RH)2, R2 is (CRIOR20) nNR4RUA) or
(CRLOR20) nNRLOC(Z) R5. Suitably X1 is N(R10), 0, S(Om or CRLOR20.
Preferably, X1 is N(RL0), or oxygen Suitably, q is O or an integer having
a val ue ovherefp 10. Suit abl Y, is an optionally substituted C1-10 al kyl .

10 Sui t abRy is A optiordlly Sistified érg: &*H?ﬁédt’blﬂlél bdtitlfederdierbarybiing;abl y, A3 is

S 108 vshaqﬁﬁeeﬁ%%a” Ryo 8Btz ééa%ﬁiﬁaab%éﬂﬁamy, one or mor e

times, " sul t abHy ARy Nﬂz«CH oy magmmﬂwqhsmmg?gﬂme, fluorine,
rom ne, (S a or
210 al kenyPH2t: 5{5@;'&%9 (e T gﬁ@i}‘ﬁ?%@ﬂ%ﬁy@ﬁim kyl O -10al kyl,

C5- 7cycl oaislmmpt;onﬁlﬂf@bsymtezﬁidtmgtymngwal kyl, (CRLOR20) nOR6, (CR10R20) nSH,
o0 AU eI (o0 L, (oR0ay

( CRLOTR0) mds 2)00Re inte@RIGaRPG)aNGEIW ofFUeZ, 20 ( CRLOR20) nNR10C( Z2) R6,

( CRLOR20) o MR B4 iRk REARY 4 value of 1 to 10;

Ry is hydrogen, Cq.1¢ alkyl, aryl, arylC4_4¢ alkyl, heteroaryl, heteroarylC_1q alkyi,
which moieties are all optionally substituted, or Ro is the moiety
X1{CR1gR20)qC(A1)(A2)(Ag), or C(A1)(A2)(A3);

16 Xqis N{(R1g), O, S{O)m, or CR4gR2p;

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

A4 is an optionally substituted C4.4¢q alkyl;

Ao is an optionally substituted C4.4g alkyl;

Ag is hydrogen or is an optionally substituted Cq.1q alkyl;

20 GqisC-Xp;

R3 is a hydrogen, C1.1¢ alkyl, C 3.7 cycloaikyi, C 5.7 cycloalkyiC 1_galkyl, aryi, arylC4.
10 alkyl, heteroaryl, heteroarylC4.1¢ alkyl, heterocyclic, or a heterocyclylC4_1¢ alkyl
moiety, which moieties are optionally substituted; provided that Rg is not hydrogen
or methyl when G4 is C-Xa, Xo is hydrogen, Ry is an optionally substituted phenyi,

25 X is Rp and Ro is hydrogen;

R4 and R14 are each independently selected from hydrogen, optionally substituted
C1.4 alkyl, optionaliy substituted aryl, or optionally substituted aryl-C1.4 alkyl,
arylCq1.1¢ alkyl, heteroaryl or heteroarylC1.10 alkyl, wherein each of these moieties
may be optionally substituted;

30 R4 and Rog are independently selected from hydrogen or Cq.-4akkyl; or

a pharmaceutically acceptable salt thereof. '

11




(CR10R20) nOC( Z) NR4R14, (CRLOR20) nNR10C(Z) NRAR14, or (CRLOR20)nNR1OC(Z) OR7Y.
Suitably, one or nore of Al to A3 substituents is substituted with
(CR10R20) nOR6; and R6 is suitably hydrogen. 25 In anot her enbodi nent the

C(AL) (A2)d3dosfsgase is CH(CH20H) 2, or  C( CH3) (CH2OH) 2 peyus2004/004406
X1(CR10R20) gCH( CH20H) 2, or X1 (CR10R20) gC(CH3) (CH2OH) 2 and X' i's suitably

oxygen or nitrogen. Suitably, @ and G are independently selected fromls

N, or C X2, pro fla%ﬂ, H%h%{he m m@ﬁtcﬁ‘i&%uﬂ%h&?%e@flﬁ emen%nﬁg{smds of

i ndependent | ect en ogen,
Formula (1Y ot |%§»7®M@?§WP !‘!g atyh yyiCaroEiahihetprgaryl rﬁéer@’yl% 1Mi t r ogen,
zirg r7 es pechikylehgtexd:ejidhg,rmiaeﬁmacyciylm 10 alkyl moiety, or Ro is the mdonety g I

tris a one conpounds, and are al so
referred t’(’)kb r@lﬁr?og’ség\d?w(% ﬂh%%ﬂﬁi?ﬁ%ﬂ% (rn) an(rjm(l la). 35 Accordingly
conpoundls of Fornmula (11) and (lla) are represented by the structure: 10 R
R bOt Nt NtX O N Neefrebedtatwasse&éd af F‘Bnﬁulé'(ti)?}\? (ré&)%ffl n Rl :s an opt 15 O;I(al | sz
substitute or u u eroar rin i's
oRrR2, S(O)rrgezr’ab%/@& Wﬂﬁﬂﬁgsﬁ Pr‘?%’"g %i% O R2, y (CHz?nNR4R14
cNJ(R2 C'(4 %423 NNBYBj44JifluO¢apHEdyINRIFILOropBeGHIT) . ammrmmdm Z(OHpyme],  NR2( CH2):nJ,

n
heter oar vl $(5Q g(b%lor&ﬂ’heéﬁ ’P—l[ﬁw&gg’bfs}yl&n‘]m??%t%rfﬁﬂ&}'[@?ﬂﬂéﬂﬂhﬁf?ﬁ(ﬁ i-lg&?éj s 0
o an_ T edErbIRERgRRheOM o2 ONeont (et Ry ol sy o val e
of 1 to 10; R2 p@Hpedeogen, C1-10 al kyl, aryl, aryl Cl-10 al kyl, heteroaryl,

het er oaryl re al I optionally subst i tuted, or R2
N her o &g ?’RME%&%%%E% BRsF or G(A) (A203)° 15 X1 is N(RLO).
0, S(Om or CRIOR20
Compounds of Formula (1) and (la) wherein Go is CH or C(Cy4alkyl), and G is
15 nitrogen are respectively designated as 1,5,7 trisubstituted-1,6-napthyridine-2-(1H)-one

compounds and are also referred to herein as compounds of Formula (lil) and {lila).

Accordingly compounds of Formula (lIl) and (llia) are representad by the

structure:
20 '
R1 H1
I NN “ l Y
)Y L
0 l?l G2 X 0 T G2 X
Rs (1) R (Ilta)
wherein

R1 is an optionally substituted aryl or an optionally substituted heteroaryl ring;
25 Xis Rg, ORp, S(O)mRz, (CH2)nN(R10)S(O)mPa, (CH2)nN(R10)C(O)Ry,
(CH2)nNR4R14, NR2(CH2)3NR4R14, O(CH2)NR4R14, S(CH2)NR4R14,
(CHa)nd, NRo(CHo)nd, O(CH2)nd, S(CHa)pd, or (CHa)nN(R2)2;
J is an optionally substituted heteroaryl ring;
nis 0 or an integer having a value of 1 to 10;
30 mis 0 or an integer having a value of 1 or 2;
g is 0 or an integer having a value of 1 10 10;

12



X2 is independently hydrogen, halogen or Cl-4 alkyl; A is an optionally
substituted Cl-10 alkyl; A2 is an optionally substituted Cl-10 alkyl; A3 is
hydrogen or is an optionally substituted C1L -10 alkyl; 20 GL is CGX2; R3 is

a hydr ogego 28de0i82al kyl, C 3-7 cycloal kyl, C 3-7 cycl kyl , aryI ,
aryl C1- 10 al kyl, heteroaryl, heteroaryl Cl- 10 al kyl , ﬁ%@%@f@fh@ or

heterocyclyl 0 -10 al kyl noiety, which m)l et | es are optionally substi tut ed;

provi ded that g X2 1S hydrogen
Rl is an ogitg? oﬁfhlo; 3%% élg'kﬁbﬁﬁpﬁrgk I'ma r%ar%h%% aﬁg’%l ?Zt ogen;

and R14 are ea'bﬁ mﬂﬂﬁéﬁéﬁaﬁtmﬂowfvéé stigted, @nﬁnyﬁmggmfﬁty optionally
substituted C(A A Jof ed aryl, or optionally

substi tut e F%tﬂ FK ﬂq{g&[‘ @Ngm%)ﬁ%? het eroaryl or heteroaryl d-10
al kyl , iE 888" 20s nmay be optionally substituted; 30 R
C and F&O >é;_rlsmdwemmlghydrygerehdogambrfcpmlkyldrogen or G -4alkyl; or a

phar maceut i gai 11 WD 20041073628

PCT/ US2004/ ﬁsﬂgﬁﬁ%ﬁﬁ?@@:}s@mﬁ hﬁ@sﬁ@t embodi ment of the i nvention, when X
is R2, thenf®S andptionally syl %%ﬁ@ynoa 13. 7 cycl oal kyl Gj - 4al kyl, aryl,

aryl CL. 10 aAkiglhydidgee boigmaploptidralipsubstititedic L0y alRpky! heterocycl ic, or a

het erocycly, éC%(é%?al kyl noiety, or R2 is the noiety

X1(CR10R20)q (A2) (A3), or C(Al)(AZ (A3) 5 Representative species of

For mul alqQ 1173 igrachydrags), G1-a0 alkyl, 6357 eyclpatkyl, Grp ByainaiviCl 1 apkdparvih enyiCii n- 2( i

E)D 82?( and 4 gafk, fetdidakyll HeRRGAREL )ip biky} hblekRySiRhe i hetdrdeyivitaply Ayl di n-2(1

1, 5- bi s( 2- chl g}o@%mmmqet{ﬁr? PRiopRIYRPPsittad) RIPYIdRd ek Rayie et WPIRASAt hyr i di n-

2(1 Mone; 10or methyl when Gy is nitrogen, Gg is C-Xp, X is hydrogen, R+ is an optionally
1, 5- bi s(2-chl 5%{1&&3/599“? f(LsZRErHFMﬁ Y5 q?xﬁr oxymnet hyl ) et hyl ] am no} [ 1, 8] naph
T

thyr| di n- oé‘ accept abl e salt thereof.
Compounts o4 rod Rid are(qachmpwd&pﬂm hY@T’Qﬂq gptiongalty suhslitytedl  and GL i s
15 nitrogen aicy.4 dlkyestitivialy sublitited@yicdr sifioAaly sibstituted aryl-C1.4 alkyl,
trisubstitut egfy?(:16.i6‘glRyt/l,r]P{ét'eg'an@t?ér%fe(e]ro;r{zllb?.q% alkyl, wherein each of these moisties
may be optionally substituted;
R41p and Roq are independently selected from hydrogen or Cq-4alkyl; or

20 apharmaceutically acceptable salt thereof.

Representative species of Formula (lll) and (llla) are:
7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H}-one;
7-Bromo-1,5-bis(2-chlorophenyl)[1,6lnaphthyridin-2(1H)-one ;

25 1,5-Bis(2-Chlorophenyl)-7-[(2-hydroxy-1-(hydroxymethyl}ethyl}-aminoc]-

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

ylJamino]ethyljacetamide ;
1,5-Bis(2-Chlorophenyl)-7-[(1H-imidazol-2-yimethyl)amino][1,6]lnaphthyridin-2(1H)-

30 one;
1,5-Bis(2-Chlorophenyl)-7-[[2-(Isopropylamino)ethylJamino]j1,6]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;
35 or a pharmaceutically acceptable salt thereof.

Representative species of Formula (ili} and (llla) wherein X is hydrogen are:
13



conmpounds and are also referred to herein as conpounds of Formula (I11) and
(I'lia). Accordingly conpounds of Formula (I11) and (Ilia) are represented by
the structure: 20RR NN Oi &X Oi &X R 3 (Ill) R3 (ilia) wherein
Ri is an ' substituted aryl or an optionall y@é@ ' ?; het er oar yl
ring, 2 @q&@g@d%, S(O mR2, (CH2) nN( R10) S( O) nR2, %‘N%"&‘sfg (O R2,
(CH2) nNNRAR14, NR2(CH2) nNR4AR14, Q CH2) nNR4AR14, S(CH2)nNR4R14, (CH2)nJ,

NR2( CH2) nJ,, _ 20 nS’ﬂ? L CHRINN(R2)2; J is an optionally

substi t ut eoil %ﬂ%ﬁfﬁdwﬁri gﬁglng%hf&"d&q;@é;n i nteger having a value of 1 to
10; 30 i n SDpheny-dh-i fireghthylidiv-2gecrval ue of 1 or 2; q is 0 or an integer
havi ng a val ptarmhcelitiéafly 48ceptable ¥R tRét6d 073628 PCT/ US2004/ 004406 R2 is

hydrogen, Cl1.10 al kyl, aryl, aryl Cl.10 al kyl, heteroaryl, heteroaryl Cl. 10
al kyl, which noieties are all optionally substituted, or R2 is the noiety

X1 ( CR1GR20) gC( AlojmpadndsAs )Forroula (I} 4dg {la)2yhered) both Xl arsl Gf Re®ithetlCHS( O) m  or
CR10R20; 5 | S i i -4 2 naAl 1S an
optionally séﬂ)‘%a?(lyp {]%gg@%%_&%lygeg ﬁ{u@%%&‘pﬁ;@:%@ }uggr?aﬂ@‘ﬁgﬁggﬁ?ﬂ? ed C1-10
al kyl ; A3 iomMpeundsARd afp alpq referregieihgredn ascompovpds ¢itfoymida (VMaad iVa): @ is
C-X2; 10 R3 is a hydrogen, Cl.10 alkyl, C 3.7 cycloalkyl, C 3.7 cycloal kyl C
1. 4al kyl, aryl, ,arvl.Cl 0 al kyl. - _het eroar vl eteroaryl Cl, 10 al kyl,

het erocyclic, o %ggrﬁgglgr%@gyrﬁsﬂfgwuiq ﬁ%a%ﬁ{‘)"iagfif’, Feﬁ%ﬁ%We%BYg\Pi es are

opti ondld y stubwre:t ut ed; provided that R3 is not hydrogen or nethyl when Gl
Is nitrogen, & is CGX2, X2 is hydrogen, Rl is an optionally

R, R,
Xa1 = i a1
B Iy
o lil G2 X O lil G2 X
R, R

V) . (1Va)

whereain
15 R{ is an optionally substituted aryi or an optionally substituted heteroaryl ring;
Xis Rp, OR2, S(O)mR2, (CH2)nN(R10)S(C)mR2, (CH2)nN(R10)C(O)R2,
(CH2)nNR4R14, NR2(CH2)RNR4R14, O(CH2)nNR4R14, S(CH2)nNR4R14,
(CHa)nd, NRo(CHz)nd, O(CHa)nd, S(CH2)nd, or (CH2)nN(Ro)z;
J is an optionally substituted heteroaryl ring;
20 nis 0 oraninteger 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;
Ro is hydrogen, Cq.1g alkyl, aryl, aryliC4.1¢ alkyl, heteroaryl, heteroarylCq.1¢ alkyl,
which moieties are all optionally substituted, or Ro is the moiety
25 X1(CR10R20)qC(A1)(A2)(A3), or C{A1}(A2)(A3);
X1 is N(R10): O, 8(O)m, or CR10R20;
X2 is independently hydrogen, halogen or Cq.4 alkyi;
Aq is an optionally substituted Cq_1¢ alkyl;
Ao Is an optionally substituted C1.1q alkyl;
30 Agis hydrogen or is an optionally substituted C4-1g alkyl;
G4 and Go are independently C-Xo;
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substituted phenyl, Xis R2 and R2 is hydrogen; 15 R4 and R14 are each
I ndependently sel ected from hydrogen, optionally substituted Cl.4 alkyl,
optionally substituted aryl, or optionally substituted aryl-dC -4 al kyl,

aryl d - 1Q:Mobddrssget eroaryl or heteroaryl Cl1-10 al kyl , ppMy@§Rbdlocgagh of these
noieties nmay be optionally substituted; RLO and R20 are independently

sel ected from hydrogen or Cl.4alkyl; or 20 a pharmaceutically acceptable
salt theregf. . tiv Ci QL mul a LLj re:
61 omo- 1. E5i é‘ﬁ%@ﬁ%?‘é‘pweﬂﬁ?ﬁﬁ%?%ﬁﬂﬁ%%%ﬁ,% b ool sbb G
7- Br ono- 1, 5- bicsAliv, dietespasyhretgmaniC1e] omdliatit ejarpayichie, o(a hefpraskelylC1.26 alky!
iiSé]Bi s( ﬁt Chlrﬁéi@@hgﬁlz:{ﬁ inoiktibd dreltplisrany sdbstithyeds oxynet hyl ) et hyl ] - am no] -
, 6] na ridin- -.one . .
N T2 [ Lo 5r e anrs paftyBdkRepdents selected tamweogen oBonallevRRIAch. 7
yl ] am n8] et hyd{-aetyiaoptiveally substit@tied a8/, ©h bpticpphycsupsijtuted fafyi-C1.4 alkyl,
H i m dazo62-y. I ' I 1 ( i , ot
1, 5-Bi s( 2- Chldéirﬁgt"ﬁér?)lﬁg;g@t&a A §|} @%&%ﬁ‘éﬁ ﬂ(k)‘ae‘%hhé;% ) Srgn&ngf? eI hamht hyri di n-
2(1 H one; 1",‘@“% %R“\g’!‘ 1Y %ﬂ&'ﬁ Syl ) - 7-ani no-[ 1, 6] napht hyri di n-2(1 H) - one;
1, 5- Bi s( 2- Bhp@and piagrayd ihdapenbibrtlycelettiefroapiydrogen dr 81 2alkylrovided thaB5 or a
phar maceut | J.ll y acceptable salt thereof. Representative species of Fornula
(111) and MB?I a) wherein X is hydrogen are: 13 WD 2004/073628
PCT/ | J$2004/ JRuismbenyl. Rais mathaxy sHesifyted phanyly Xd3 (i NF4R 14, #-90.dReand
1, 5- D phenyl -%ﬁrbbﬂ@ﬂ&ﬁ%ﬂﬁiﬁéﬁ%ﬂ- 2-one; or a pharmaceutically acceptable
sal t thereof}.l Conmpounds Otf orpul a gl) and (la) wherein both GL and & are
either CH &P a@ﬁ%@ﬂ*?‘fe}e? aB ésaﬁggeﬁeeo tively designated as
1,5, 7-trisubstituted quinoline-2(l H)-one conpounds and are also referred

}:0 helr ei “I as COgQ | I9neh RN &Tﬁlcﬁloqp\%m@,rﬂi' tzf]du,\@i- héﬁt?FéHdtjh @ a/2,60mpounds  of
or MUl g (B homyl Hna¥ & S Hen HA € diraY thafl ety Suahfyt Wheii Ry and Ry

are both halo substituted phenyl rings, and X is ORp, then Ra is other than C .19 alkyl.

Representative species of Formula (IV) and {IVa) are:
5-(2-fluoropheny!)-1-(4-flourophenyt)-2(1H)-quinolinone;

20  5-(4-fiuorophenyl)-1-(4-fluorophenyi)-2(1H)-quinolinone;
5-(2,4-difluorophenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone;
5-(4-methylphenyt)-1-(4-fluorophenyl)-2(1H)-quinolinone;
1,5-bis{2-chlorophenyl)-7-{[2-hydroxy-1-{hydroxymethyi)ethyllamino}-2(1 H)-

quinolinone;

25 1,5-Bis(2-chiorophenyl)-7-{[2-(isopropylamino)ethyl]lamino}-2(1 H)-

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

30 in another embodiment of the present invention, compounds or pharmaceutical
compositions of Formula (V) and (Vea) 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).
35
Compounds of Formula (V) and (Va) are represented by the structure:
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RR Oi & XOi & XR3 (IV) R3 (lva) wherein 15 R is an optio
substituted aryl or an optionally substituted heteroaryl ring; X Is
OR2, S(OnR2, (CH2)NN(R 0) S(O nR2, (CH2)nN(Ri 0)C(O R2, (CHZ)nNR4R14

NR2( CH2
O(CI(-|2) n?]%?d%sg% or (CH2)nNnN(R2)2; J is an optional

het er oar yl

or an integer having a v
of 1 to 10;
het er oaryl C1- 10 al
Is the noiety 25 XL (

N(RLO), O,
alkyl; Al

CH2) nNRAR14, S(CH2) nNR4R14,  (CH2) - ?
y su tltut ed
ring; 20 nis O or an integer having a value of 1 to 10;

R2 is hydrogeph, Cl-10 al kyl, aryl
h noieties are £

0R20) gC( Al) (A2) (A3)

pptRenal |y substitute
lC(Al)(AZ)(A3) X1 i
S(O ;

is an optﬁ'onal y substituted IS an option

nal l'y
R21

m i

d, or
S

ally

s 0

ye of 1 or 2, g is O omr,an integer having a val ue
| C1- 10 al kyl, heteroaryl,

R2

yecogen, hal ogen or Cl-4

substltut ed C1-10 al Ry,l 30 A3 {Q@ hydrogen oRj s an opt ally substituted

Cl 10 al kyl;

GlL and are independently G X2; 14 WO 26¥2) 073628

PCT/ US2004/ 004406 R3 is a hydrogen, Cl1-10 al kyI C 3.7 cycl oal kyl,
cycl oal kyl Gukigh@! Kyl , aryl, aryl ClL 10 al kyl, heteroaryl, heteroaryl Cl-10

al kyl, heterocyclic, or a heterocycly

noi ety, which noi

C 3.7

eties

are opt i ondt 28 gpienajly,sungtitufes agy| @r MQPQQPE"Y%H%PWHQB@FR%HFW' sel ected from
hydrogeis, opisihaiogbh, A5 RS, BION b, (CHAANMR, %)S(Qbm P(UF@D}N(R 0)SRL| tuted aryl,

or optional

I talt e | hetero
het er oaryl Cly&c%‘lzgﬁ?&kh R ﬂﬁ?&de)@gﬁﬁB dt?ﬁ Lpl\fﬁ et1 e(s Zﬁla’m‘t 14(‘.)pt I on
substituted:; (FHp)ahNRACHANS QEHEIWNIKTHAN, o6y aN(Rdzim hydr ogen or

01- 4al kyl ;

10

15

20

25

30

JO5 aM bpishally@lbstitid@Meteroary! 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;

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

Ro is hydrogen, Cq.1¢ alkyl, aryi, arylCq.1g alkyl, heteroaryl, heteroarylCq.1¢ alky!,
which moleties are all optionally substituted, or Ro is the molety
X1{CR10R20)qC(A1)(A2)(Ag), or C(A1)(A2)Ag);

X1 is N(R10), O, S(O)m, or CR1gR20;

Xz Is independently hydrogen, halogen or C (-4 alky!;

A1 is an optionally substituted Cq.1¢ alkyl;

Ao is an optionally substituted Cq_1¢ alkyl;

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

G4 and G are independently selected from is N, or C-Xp, provided that G and Go are
not both nitrogen;

R3 is an hydrogen, Cq.1¢g alkyl, C 3.7 cycloalkyl, G 3.7 cycloalkylC y_4alkyl, aryl,
arylC4.1¢ alkyl, heteroaryl, heteroarylC4_4¢ alkyl, heterocyclic, or a
heterocyclylCq-1g alkyi 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 aikyl,
aryiC1-10 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{-1¢ alkyi, optionaily substituted aryl
or optionally substituted aryl-C1.4 alkyl;

R1g and Rog are independently selected from hydrogen or C1-4alkyi; or a
pharmaceutically acceptable salt thereof.
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10 R1 is phenyl, R2 is nethoxy substituted phenyl, Xis (CH2)nNR4R14, n is O,
R4 and R14 are other than both nethyl; a pharmaceutically acceptable salt
thereof. Suitably, when Rl is a 2-chlorophenyl, or 2-Cl, 4-F-phenyl and R3 is
a 2,6 15 g enyl, and Xis OR2, then R2 is other h

Sui t abl y,w\kﬁglr]\mg&gnd R3 are both halo substituted phlé‘tf‘\’p?ghro%g%kand Xis
OR2, then R2 is other than C 1-10 alkyl. Representative species of Formul a
(I'V) and (1Va) are: 5-(2-fluorophenyl)-1-(4- rourophenyI) 2(1

H) - qui nol i none; 20 5-(4-fl uorophenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone;
5- (2, 4-difl uoropﬁ@nmwgotﬁnmw@dwbm@l mclzqgthqpe q&fofmwladara@d (l2) as

5- (4- et hyl ﬂ@lﬁé‘é’é&nébuﬁés édcucarsqnhstnmtsl Heni-1H-H08] Imyﬂein%-one and 5-

cl]u?ng: Is(n(Z)nghh T ‘ﬁ-rllfpé(]ngphzhd’lh {'-Xne %}éh%a hglso geé’nrq‘ga#algo)b%taw'«ré am no}-2(1hQ

1, 5- Bi s(&- Ciﬂhlbit@’pbémp@SBFI{ll[léSe(l sopropyl am no) et hyl Jam no)-2(1 I-f)-
quinolinone; 6- brono- 1, 5- bi s(2- chl or ophenyl ) - 7- (et hyl oxy) - 2(1
/-1)-quinolinone;; phar maceut i cal Ia/' acceptabl e sal t thereof. 30 In

anot her enbodi rref?‘ﬁ”%ﬂd'lef%" pPRioaRlY SubstEyted'Jimiess SReRfisalbs defined sbglkfaRat L i cal
conposi ti onsuonfgrdﬁmrﬂslhalo@&ﬁ satiflag Mainnscummué,ctso:hmer ade; iy}, myalrds@ usef ul

treati f,
conpr i 5 ng SRS Loy B IR, i b RSy P ot iBhunsyBR T {g 000
of Fornif a algyxyoB(O)nakisuch apmahukthisr mpibyisulfiayl eweﬁwblsu(rfw -&f@); r epresent ed
by the StrUNhHiFﬁn; wﬁ&emggﬂémzmgadﬁqdédm §éh orftd; Qalkylo&cﬁa@ I & X

opt 1 onal |y SHECr P 8" auERBiePy B4 Hlyt SEogrtiniig b@@, b B il todel &
( CH2) nN( R1OWitt thermitghge (i @HahiniNHRY @yeCitarRa] to formaSto 7 membered ring whlch
optionally contains an additional heteroatom selected from O/N/S; C1-10 alkyl,

15  Ca.ycycloalkyl, or Cg_7cycloalkyl C1-10 alkyt group, such as methyl, ethyl, propyi,
isopropyl, t-butyl, etc. or cyclopropyl methyl; halosubstituted C1-10 alkyl, such
CF>CFoH, or CFg; an optionally substituted aryl, such as phenyl, or an optionally
substituted arylalkyl, such as benzyl or phenethyl, wherein these aryl containing moieties
may also be substituted one to two times by halogen; hydroxy; hydroxy substituted aikyl;

20 Cq-10 alkoxy; S(O)malkyl; amino, mono & di-substituted G1_4 alkyl amino, such as in
the NR4R14 group; Cqy_4 alkyl, or CF3. ‘

Suitable pharmaceutically acceptable salts are well known to those skilled in the
art and include basic salts of inorganic and organic acids, such as hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane

25 sulphonic acid, acetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid,
succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid
and mandelic acid.

In addition, pharmaceutically acceptable salts of compounds of Formula (I} may
also be formed with a pharmaceutically acceptable cation, for instance, if a substituent

30 group comprises a carboxy moiety. Suitable 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, chioro,
fluoro, bromo and icdo.

-35 The term °Cq_1galkyl" or "alkyl" or "alkyl{.10" 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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(CH2) nNR4R14, NR2(CH2) nNRARI 4, Q[ CH2) nNR4AR14, S(CH2) nNR4R14, (CH2)nJ,
NR2(CH2) nJ, (CH2) nJ, S(CH2) nJ or (CH2)nNnN(R2)2; J is an optionally
substituted heteroaryl ring; nis 0 or an integer having a value of 1 to

10; 10 mwbodd9ss2@n i nteger having a value of 1 or 2;, n integer
having a value of 1 to 10; R2 is hydrogen, Cl-10 alkyl &éfgs;?f)am%wfq -10

al kyl, heteroaryl, heteroaryl C -10 al kyl, which noieties are all optionally
substitute

C(Al)(A2)(%\ e%s "'&E'ﬁ@i%‘%g}"%@ @%%W%'f g?’mpﬁn’c’fé’ﬂ‘éfhdent ly
hydr ogen, ﬁé‘}"[ﬁ%‘n‘s&b“@' ternbutyl pentylgnditee 8. opt i.onal |y substituted Cl-10

al ryl |A|2 I's anTﬁ@termnq}dqamulmseatnb@gw tolnekd optileyrhdicAs, ﬂé‘éfell% r&s%\eorl ' Stag
opti ona ndepen sel ecte
From e N caPeapalffb it adtinfied o curieiin & AR Polis): “RaTs an
hydr ogeh, C1-10Th¢ teyin “cycicalkpnylyisiuged karkin tmaficmhclrmalg(pceferammbk&to aryI
aryl C1- 10 @Idamonshm.ame%xék leaneén%rb%ﬁG %@amé%uﬁhmhme@%t@ﬁ F?’ﬁé%bst ot ed:

het er ocycl yl Il ety, which noieties are opti
25 R4 and ﬁ!‘gll?fr"@ @eﬁf‘ﬂ e l®pendent Iy sel ected from hydrogen, optionally
substituted ClTHe &y hikeroitis osel Heyeis et dcburtrardea to/mearostraighit borahdhpd

subst i 1 Ut e dhdacaf. ) fibon oK sk bW PSR Nhel, AEGRRT VIO 10

al kyl, where noietie d; Rgis
hydr ogdR, Gutnatémged @;ﬁthqswbrlwomnwswtqmp@d methyl- kpkaﬂenylobbutemwa y
substltut edu&hyﬂand%ﬁbi% optionally substituted aryI Cl-4 al kyl; R10 and R20
are |ndependent elected fr h [
phar maceuti cal | bl-x%lg ?QEI'S usgegrﬂe %/rh{?lﬂg p?' gﬁ\ﬂﬁé @@'673628
PCT/ US2004/ 00440be tetﬂmrfbeiamwdbn Fown bian @w cembingtign) suchais!lterchyosy'of

Formula (I _ | iz -1
HrL, 6Lnép§é’%ﬁrg%ﬁﬁoaé@gni§@§%% ﬁgr_teﬁ\qm%lﬁg% foAnBmBered a?&ﬁéﬁé rm sgﬁﬁgﬂ “hi ch

have all® ang oh orefings cgetafweég ore Letel[oaforg ﬁ)ectedyfrom the group

consisting of N, O ar S, such as, but not limited, to pyrrole, pyrazole, furan, pyran,
thiophene, quinoline, isoquinoline, quinazolinyl, pyridine, pyrimidine, pyridazine,
pyrazine, uracil, oxadiazole, oxazole, isoxazole, oxathiadiazole, thiazole, isothiazole,
thiadiazole, tetrazole, triazole, indazole, imidazole, or benzimidazole.

20 . The term "heterocyclic® (on its own or in any combination, such as
"heterocyclylalkyl®) is used herein to mean a saturated or partially unsaturated 4-10
membered ring sysiem in which one or more rings contain one or more heteroatoms
selected from the group consisting of N, O, 8, or S(O)m, and m is 0 or an integer having
a value of 1 or 2; such as, but not limited fo, the saturated or partially saturated versions

25 of the heteroaryl moieties as defined above, such as tetrahydropyrrole, tetrahydropyran,
tetrahydrofuran, tetrahydrothiophene (including oxidized versions of the sulfur moiety),
pytrolidine, piperidine, piperazine, morpholine, thiomorpholine (including oxidized
versions of the sulfur moiety), or imidazolidine.

The term "aralkyl" or "heteroarylalkyl" or "heterocyclicalkyl® is used herein to

30 mean C1.4 alkyl as defined above attached to an aryl, heteroaryl or heterocyclic moiety
as also defined herein unless otherwise indicate.

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

35 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 benzy! and phenethyl.
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5 inhibitors of the CSBP ki nase. As used herein, "optionally substituted"
unl ess specifically defined shall nean such groups as hal ogen, such as
fluorine, chlorine, brom ne or iodine; hydroxy; hydroxy substituted

G -1 oal Ky 2dedn7ithsal koxy, such as net hoxy or ethoxy; IP? $hdakgét €d Cl- 1o
10 al koxy; S(O m al kyl, such as nmethyl thio, nethylsultinyl or mnethyl
suffonyl; -C(O; NR4'RL4', wherein R4, and R14' are each independently

hydr ogen or C1- lu - 18 -4 al kyl
or wherein the &ﬂékﬁ aIka;ﬂréQ}Ig F%'Z‘QI oge M@LW%@W&%E@ (Iky Iﬁ/m ch they
are attachégdepedsbayen 5 to 7 menbered ring which optionally contains an
addi tional het enmeagmheﬁét% édnmmﬁué\&f%qe &ésé@nrﬁbkﬁdn,méﬁe@azcycl oai kyl,

C3-7 I
Comsopyl © sfEsibmers. iedtoidrare, aBsfreidei, Hhete cofonndt By bR 0 ol eyt
such CR2CPRIE agmnemrde carhorpploing aad may suistiniraceniciand giticaliy activeeformpdhiely| , or an
optional | YOf ﬁ@@émuwha%oaarpstkﬁbmefsum tﬁEttP@é\ﬁb’rleopére RaRIMeH Within ider ei n

t hese ary ont |n|n nojeties may also be substituted one to two tinmes by
hal ogen; R%&?*herﬂf Sk IPveRii9Bt i t uted al kyl: 20 Gi-10 al koxy: S(O) mal kyl :

am no, rmno & dExeufliied bmhﬁcﬂm@boﬂthalchmboxmnisnbmmmdmtrmmicnde thee NR4R14 group;
Cl-4 al kyl, 3 ' I ' wel |
known to th%c"sgén af% P %bélﬁaﬁﬁg@%@gﬁﬁééﬁuhgegfgg(gwé S eefxgﬁ%ﬁ hﬁ%&gam ¢ and
or gani d0aciand phaymeee\disaliyarcepiablo salts thereel.  hydrobronic acid, sul phuric acid,
phosphoric acid, methane sul phonic acid, ethane 25 sul phonic acid, acetic
acid, mali M Ak | citric acid, lactic acid, oxalic acid,
succinic a ' ei c acid, benzoi ¢ aci d, sallcyllc aci d,
phenyl acetic aciTte cqnpbumdsndbﬂ:ormuladl)dla)l mayableiohtamaqi by)amlmemﬂne!lal ly

accept abl & ohbiiefdesABAANHM. OfnahiiLi8 pickiil Tt is AUpAGatIPI0RodRAGW L 2

pharmaceutlcal accept ab at i nst ance, dtituent 30 group
conpri d8s SOWRP ﬁ&T’%‘I @?ﬂ %W%amm&ﬁ@(?rﬁé‘n&&aﬁgﬁ?‘a BEUREi ons are

wel | known vﬂlﬂ*htdn@mcmku émmdylmmopthaala;ubstmuums wiithuare saltdddly protscted| toal i ne eart h,

amoni um a I ogens" is
 sed I}grel %gttng n@n‘?ﬁa{ﬂﬁiﬁ Wﬂeﬂ@ﬂoﬁﬁ%bfﬂﬂéﬂ he}%\ﬁ bﬁls uQﬁI d%grogéctlorhzﬂ 35 Thel
t er m " Cl1- 10haspypsesgihen afferds 'COIBPOWIS'P R/ the natyre 9%‘%'@@‘*@?@‘? -WHEE Rean bot h

sth rai glht atrpdrtIamaﬂI@hﬁ@Ia oM particasl sudbtudt gloubs isldhowA hbmin, Hesypthesislisess t he
chain lgng

EplIcsabIe Jfo all formulas and all substituent groups herein.
Once the nucleus has been established, further compounds of Formula (1), (la),
(Il) and {l1a) may be prepared by applying standard techniques for functional group -
interconversion, well known in the art. For instance: C(O)NR4R14 from CO2CH3 by
heating with HNR4R14 in CH30H with or without catalytic or stoichiometric metal

25  cyanide or Aluminum trimethyl, e.g. NaCN; OC(O)R3 from OH with e.g., CIC(O)Rg in
bases such as tristhylamine and pyridine; NR19-C(S)NR4R14 from NHR1¢ with an
alkylisothiocyanate, or thiocyanic acid and CIC(S)NR4R 14; NR1pC({O)ORg from NHR 1o
with an alkyl or aryi chioroformate; NR1gC(O)NR4H from NHR1g by treatment with an
isocyanate, e.g. R4N=C=0; NR10-C(O)Rg from NHR1g by treatment with CI-C(O)Rg in

30 pyridine; C{(=NR10)NR4R14 from C{NR4R14)S with H3NR{g+OAc" by heating in
alcohol; C(NR4R14)SRg from C(S)NR4R14 with Rg-! in an inert soivent, e.g. acetone;
NR10S502R7 from NHR 10 by treatment with CISO2R7 by heating in bases such as
pyridine; NR10C(S)Rg from NR{gC(O)Rg by treatment with Lawesson'’s reagent [2,4-
bis{4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-disulfide}; NR10S02CF3 from

35 NHRig with trifiic anhydride and base wherein Ra, Rg, R10, R4 and R4 are as defined
in Formula (1) herein,
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WD 2004/ 073628 PCT/ US2004/ 004406 otherwise limted,
I ncl uding, but not limted to, nethyl, ethyl, n-propyl, |1SOpropyi, n-butyl,
seo-butyl, iso-butyl, tert-butyl, n-pentyl and the like. The term

"cycl oal kyh2pdsrissgd herein to nean cyclic radicals, W&fnﬁzﬁﬁ*&fuﬁ’g 3to 8
carbons, including but not limted to cyclopropyl, cyclopentyl, cycl ohexyl,

and the like. 5 The term"cycl oal kenyl" is used herein to nean cyclic

radi cal s, prefeg rbons, ' veat ol one bond

i ncl udi ng but ng?&{ulys% céfih{@rog@sclﬁﬁﬁ& Qn@?ﬂ“??@ﬁ‘&ﬁ_@iéﬂ &?dséﬁ'aeq‘f he |ike. The

t er m " al kef§aupsithat mayderitpwppvesed By prRiYiod stangard techaiqresiar kinetivnglgroun

Ib.r a_n;:hgdt h@haitcamre?aérf afqur@&arapligmemgrb@nm}ﬁgaihaﬁmmﬁﬁh@19{58&11@1 k&ise hl s
imte reto, .includin . ut no imted to ethenyl,” 1l-propenyl,

2" b openyl coBventep i freiEBirationtfy o ool Aefafe iy Pesns wih cidlic ke, The

t er m " aby| 'azide salt,eudiearedfter f desivedcap he nsducedhtd the pbrréspbndiih©4 1galkylNHs

"het eroaryl |t | | ' ¢ r oxy", or

"het er oar y|°°'é_’F’E‘§/}fd' ?vaicg\wutsugfj n&ﬁ?ﬁ“ﬁ%ﬁ%@% Vlvg%n@ rﬁ% rhggqg%a%g{ol}’dé ring

systemin Q¥elgine oreasrorsding bt-203iNSQakl769PRH_d.0r  nore het er oat ons

sel ect edI from t Mtegeatively witsih e moiefis Mhale-sobstﬁ;teaqthoﬂyl ibedn Pt | : m t ed,

to pyrrole, . . nol i oqui nol i ne,

qui nazol i nﬁ&\{%@ﬁ“ [ n%%'“%;mﬂﬂﬂpﬁflg@?"e‘d;% %g;zélgﬁqu"%p%?&jaﬁgwdﬁﬁééi |,

oxadi aZ8l e compaunsl, et canhergadipd withyamalkalbmptalealtof R7BHS9 yield the sot hi azol e,

t hi adl azol %orréﬁfohaiﬁgtﬁqq(a ' lc8mpbitdpzol e, im dazole, or benzim dazole. 20

. The term "heterocyclic" (on its o or, Ln .an onbi nation, such as

"het er ocycl yl al R§INe{edaboyg, tdnqyel:}eec?eﬁ}{yé%e Aying tﬁe é‘ﬁﬁrﬁs&cgg’eo?""??a?f"m&sa‘?fl y

unsat ur at ednis in@entioanioetedivatize repctiyesiuactional gripstin theenaleculrpurelergoings cont ai n one
r8ac s toavo nle’ -reactions. such as'h 0

or nore he@é&\éﬁggﬁ oK) ﬁﬂrﬁ%fﬁ%ﬁ@e@é‘ct%@‘#ﬂfn%%}%#aﬂfb@ débim %'ug )é)g or

S(Om ,and mis or, an I nteger havin a_val ue 0 .S as, but not
11 m t edBt o SR, a8 2CiaEens VICAL R PIPtEGted Wit Sultable rednsithaican Be dpadiive
het eroar yl remowid wienadesitied. | Suitelblalsommonpratéetiag gratips fdryde afily hydroeyl o
tetrahydr 0@@%@ ‘and aﬁ.tog,a%g{,pé %xﬂfef%l k& %{}M&'ER%H& 88&:%@&1 frl oy e P01 i zed
versions of” the sultTur noiety), ngr rolidine, d:'?l peridne, piperazine,
mor phol i ne fortinstenagy Bretadting Graune infigagic S¥napsisdsregre eabndoraiVilayd Sens ur
noi ety), OMNewWIYSHRAMW Forke@nd REiibs D1 of b leMiier 1U81"VaRI®N).08n0BEbR] dkdpledr
"het er gycl L ﬁaArk%’II "r LS .userd her aLo ttﬁ rgor rreanrOC1- 4 cgl k%le as g@f | ned above
attach t & Y yP © %5'9%9 83?%/'” B‘i’e fiae P(S'?fg/%?i EP3 R t"‘? G AEEYef i ned
her ei n unl gsaupstshe a teg-Hutnkiycabany! (Boc), sityl ethers, such as t-butyldimethyl or t-

butyldiphenyl, and alkyl ethers, such as methyl connected by an alkyl chain of variable

link, {CR10R20)n. Amino protecting groups may include benzyl, aryl such as acetyl and

trialkylsilyl groups. Carboxylic acid groups are typically protected by conversion to an

25 ester that can easily be hydrolyzed, for example, trichloroethyl, tert-butyl, benzyl and the
like.
Pharmaceutically acceptable acid addition salts of compounds of Formuta (1),
(la), (1) and (lia) may be obtained in known manner, for example by treatment thereof
with an appropriate amount of acid in the presence of a suitable solvent.
30 An illustration of the preparation of compounds of the present invention are
shown in the schemes below.
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The term"sulfinyl" is used herein to nean 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 (0)2 noiety. 35 The term "aroyl"
i's used R fiokoispsmean C(O Ar, wherein Ar is as phenybCTﬁﬁ;@m@ydﬁ, or aryl
al kyl derivative such as defined above, such group include but are not
limted to benzyl and phenethyl. 18 WD 20041073628

PCT/ U82004/§39§,4|Eq The term "al kanoyl " is used herein to mean C(O Cl-10

al kyl wherein the alkyl is as defipggd abgye. It is recognized that the
conpounds of the present invention y exilst as 1§(§;§6,,2eoi soners,

regl oi soners, or deHastoE).SHORES S. esS€ cynpyunds amyrscont ai n one or 5 nore
asynmetric carbon atons and exist [ r"ba.nd\ggti cal Ly active forns.
Al'l of thesesi nglivi dual/eﬁﬁ%»rfds, i soners, and m xtutes tHhgreof e

i ncluded witlhinithe scope of the present2invention. Exenp|4
of the conpoulds™of this invention bicl udg,the racemates, or opfiically
active forng 3 C(Wf t hg¢ workilng eWrei n, Br noBr
phar maceuti cal |y accepaaipleeosarts o eof. SVET OF MANUFACTURE The
conpounds of Fornula (11, (la), may be led NHBp@INdang synt heti c
procedures, described Rérei n. The synt'?‘uesi s provided for Is applicable to
produci ng 15 conpoundsTrazTMeeil a (1), (I3d), having a variety of different
R1, R2, Y, X, and R3 groups -which are reacted, enploying optional
substituents which are suitably protected, tost achieve conpatibil gty wth
the reactions outlined herein. Subsequent g tecti bMe®ed n  t hgselcases,
t hen affords conmpound$:BCubnathangl hpad gm”é(;i scl ased,. Wiffe p\N
particular- formula wi bll’Nl'@IDM'SO,:;a/I‘fub e ROUpABS, NgeRt he

I

synthesis is 20 applicable to al or nul asksand al | sﬁﬁb'?:ﬁtuentzgr oupg,

her ei n. )%g%cﬁahe nucl eusfthas b€en established, further corrpounc?s of Formul a
(1), (lapM=nedqt]) ang may be prepared py applyi ng standard g echni ques
for functional .0ro rconverss rﬁté{)\' wel I known i R?‘Wé' ¥. For instance:
C( O) NR4 IOy by “eatiig W th HNRAREA in "CHIOR Wigh or wit hout
catalytic or stoichicaetric netal™5 cyani Al um nu rimethyl, e.g.
NaCN, OC(OQ R3 fromOHmith e.g., CC(O in|/N

o}

li.l Br
R3

7

1H-[1,6]Naphthyridin-2-ones may be prepared by the route depicted in
5 Scheme 1. The starting material 1-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 alky! 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

10  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, buty! lithium, may also be used in an appropriate organic solvent,
including but not limited to DMF, diethyl ether, dioxane. The carboxylic acid 2-

15 Scheme 1 may be then converted to the corresponding activated carboxylate. For
example the acid chloride may be prepared, using oxalyl chioride or thionyl chioride, or
related reagent and coupled with the requisite amine to provide the amide 4-Scheme
1.
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bases such as triethylam ne and pyridine; NRL o-C(S)NRARL4 from NHR1O with
an al kylisothiocyanate, or thiocyanic acid and C C(S)NR4ARL4; NRLOC(O ORg
fromNHRLO wth an al kyl or aryl chlorofornmate; NRLOC(O NR4H from NHRLO by
tr eat menty@hdoliogzs | SOcyanate, e.g. RAN=C=0, NR10-C(QO Sww)&‘% 10 by
treatment with CI-C(OR6 in 30 pyridine; C(=NR10)NR4 AR14) S with
H3NR1o+OAc- by heating in alcohol; C(NR4ARL4)SR6 from C(S)NR4ARLI4 with Rg- |

inan inert solyegt, ses%rﬂjsprg&%hp%ﬁfe e BAE Rschk R 2 sHe MRk 0y O e

C) S2R7 by heati R10C( O Re
by treat rrerf‘ﬂkyb\ﬁ‘qel*ﬁ 8 shRhsasdlartbulybaggiate of ghytacetate in the presence of suitable

]pl s(43ge}\l Elfvaﬁéé)ﬁﬁtlddz Jﬁulsa&r&tmhméuta@mhaﬁmhmms ﬂammcbsswﬁrbﬂ&‘a meNRéQSOZgF?’
rom | C e an an
oM 35 RS ddord bt PIRULTLSE 20Ce PG, IR B Mekintil TER e

PCT/ U82(504/f0®darb®tyll¢3a@¢mm<mmalobe tdrwenpdiotise MathylRBtex mith @By ooanf e ot her RI1,
R2 and RS, rithfbePbMiBiin iiModticrPss wil REHNATGEEMMNEHID T gic? haD B!

techni ques for funct) onal rgroup i nt erconversion. Faor exanple mgrel n a
moi ety is dAHLFBVERAIIH]BIde drchsme IRy reakmenavit h(ﬁm‘q@fe?"tdéﬂeto t he
cor r espondicagrepondibgahdind. N3 deri vative by reacting with a suitable 5 azide

a0t gt her Cag ek L S WhiG8R SR RI G S S ABE] FERRANY N9

Cl- 10al Kyl NH2 turn-can reac (0) 2X wherein
X is hdlo (cemgletedcw hﬂa@wg thegeadtion i PME with cerpapibriedidryarti potarsiuay | NHS( 0) 2R7

compound. AalRhaR! iThervacibehsd @wbhﬁﬁ%é%ta)ﬁd'v&s%h&%r@d%ﬂ%ﬂérﬂ? ﬁébtlﬁ‘é 10- al kyl

t b ted t d.th
C1 0" al oy Ma8 AReampaed BTV Badiannn e e SUERE Habes, TRIORRRBATONT: a1 sal ¢

of R7SH t o liyiited &b kthiemdydridss podiah hydrids, fWiney n8RBe oserhiowndpprpriatet ed above,
it may be Qﬁ dﬁ%{&n@é{%%@ rﬁé?ﬁ‘yl §Ml6%<ﬂ$sétﬁmﬁ5 hhR& éé‘é% ﬂﬁﬂé’éoscﬁ@lh

i nvention, vatize reactlve nol ecul e
under gdPng D ﬁeﬁ‘(ﬁ’ i+ egoChem 1200, Ash 82 @n‘@\%ﬁ'i‘?%elgfl tB%CY‘@é%PP(ﬂ?&c"O’FWt i onal
groups suc fal@sbd‘pﬁﬂfoﬁﬁg!d usiy @paladiumpdatalyst Sugy aELRk(dbX R lvmaltthe/smﬂaslepr otected

W th suita t. ed Sui t abl e
conmon prot drl.%ﬁug&t&?s %H'"Q%U{r?o?ﬁwlgdmt% ‘9&‘)@‘“8% and n|tro en groups
are wel | krhmmnvl ﬁ@)zdﬂtb'mﬁmﬂlﬂ’@yeﬁeﬁé@‘ EXam n\Sﬂ“Qe$ dshwald, $br Qréist ance,
Protecting L@ﬂom i Bs¥gpni ¢ Synthesis, Geene at al., John Wley & Sons,

gﬁ:’vt ;glzé ey:v#pl\(iiésdlac%mentseoq hteI b?gmlde%géch% et 4‘ t% ’tﬁéle |5|lo'dl%t &@éljén'\l/ee{ %'er%n)

completed with an excess of amine in polar solvent, including but not limited to N-
methyl pyrrolidin-2-one (NMP), ethanol, methanol, DMSQ, 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

25 fewer impurities and was shortened 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 suitabie
base, in DMSO. Altematively, the displacements may also be performed using a

30 palladium catalyst such as but not limited to tetrakis(triphenylphosphine}-palladium(0}
with the suitable base, including but not limited fo 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 couid be achieved via a bromination

35 and elimination process with N-bromosuccinimide and AIBN. This process could also
be completed via an a~oxidation of the amide 6-Scheme 1 by using a suitable
oxidation reagen't such as Davis reagent (Davis, F.A.; Sheppard, A.C. Tetrahedron
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20 of hydroxyl protecting groups include ether form ng groups such as
benzyl, and aryl groups such as tart-butoxycarbonyl (Boc), silyl ethers,
such as t-butyldinmethyl or t- butyldiphenyl, and alkyl ethers, such as

met hyl cQpgshlethely an alkyl chain of vari abI e link, &%ZW&)“% aAm' no

protecting groups may include benzyl, aryl such as ace | kyl silyl
groups. Carboxylic acid groups are typlcally prot ected by converS|on to an

25 t t f tart
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In the prese abl e sol vent A ustration preparation
of compounde A fraehEMECLAY S ABERPISHAUPLSS SoRsPET APUR TGRSR ot 20 VIO
2004/ 078628f 6 to 8 in SchenfRCIl/ TUE2H10rmidaF4SkhemeSt ivastheh b@dndﬁlacéai w(tiCenines

Cli 2( O00Et ; " Rl LDA,
Gy B 1 hosaine erer 4 5 soRaRi Y b 7ih e %&@M%‘m%es 43

1. TFA2. TVsOERRshempd vih mmame"sﬂe'amemiﬂﬂ @&%?0° f@ﬁ?amlﬁl withalerowsap " - "N
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dlmethyl acetal A1

1H-[1,6]Naphthyridin-2-ones may also be prepared from a suitable 1-
substitututed-1,3-butanedione 1-Scheme 2. For purposes herein Rp is Rg in Formula

15 (l)and (la). Some of the substututed-1,3-butanediones are commercially available;
while others can be readily prepared following literature procedures, such as the
preparation of 1-aryl-1,3-butanediones from aryl esters as exemplified by Chaney et. al,
J. Org . Chem. 1951, 57-58, Heteroaryl-1,3-butanediones have also been prepared
from heteroaryl esters as exemplified by Ferenczy, Monalsh. Chem. 1897, 674.

20 Cycloalkyl-1,3-butanedicnes have been prepared from cycloalkyl methyl ketones as
exemplified by Sprague et. al., J. Am. Chem. Soc. 1934, 2655-2666. Alkyl-1,3
butanediones have been prepared from alkyl methylketones as exemplified by Adams
et. al., J. Am. Chem. Soc. 1945, 285, Reaction of compound 1-Scheme 2 with
ammonium hydroxide in a suitable solvent such as methanol gives the imine 2-Scheme

25 2. Reaction of imine 2-Scheme 2 with an acetylenic ester such as methyt propiolate in
a suitable solvent such as DMF ai 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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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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nunber of known nethods such as with trinethylsilyldiazonmet hane. The ester
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35 and el i rioR¥arediic thegpetby egier Ry RPBb‘PQ?rﬂf@d@mbﬁr o kpewn methqds guchras Withhr ocess
coul d al so trnh@th?l@lﬂnilﬁoﬁiithdn% Jhe asteXik tini oAveedit theaithide 4 &cheme syl by using
a sui tahl e, A dAURAMEAHhe SHRIloARITINRe ! S208NT (Davi's, F A "Sheppard,
The cyclization of the amide 4-Scheme 3 is completed by heating the treaction
in DMF with copper(l) iodide and potassium carbonate to afford 5-Scheme 3. Other
suitable base, includes but are not limited to lithium hydride, sodium hydride, pyridine,
used in an appropriate organic solvent such as methyl sulfoxide, ethoxysthano! (see
25 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
Pd.(dba); with the suitable phosphorous ligands, including but not limited to tri(fert-
butyl)phosphine, (o-biphenyl)P(1-Bu),, (0-biphenyl)PCy. (See for example Yang, B.H.;
Buchwald, S.L. Org. Lett. 1999, 1, 35-37.).
30 Oxidation of 5-Scheme 3 to 6-Scheme 3 could be achieved via a bromination
and elimination process with A-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. MnQ; is also an effective reagent
35 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
25



22 WD 2004/ 073628 PCT/ US2004/ 004406 1989, 45,
5703), followed by an elimnation to provide 8-Schenme 1. M2 was also an
effective reagent for dehydrogenation to 8-Schene 1. DDO al so woul d carry
out thiswlgRaghsgation. Alternatively, brom de 5-Schgmpyudosfidhdefirst be
dehydrogenated to afford 7-Scheme 1 by the same procedures as descri bed
above for the conversion 5 of 6 to 6 in Scheme 1. The brom de 7-Schene 1 was

7'Th SchemebORES 2 e AP Wnol, freliifiof BIROTIINSF witfol BEpcel Y ICHAR ©f 1
al kyl ami nesatVaryigrermperatipsidspendingriinen the pucleaphiigiyal she amnnaésemfpron af f or ded
the am nat eskafipi) Te¥guchi, SDbEﬂBCﬂem %arm"li‘uifﬁdbﬁh&ﬁbﬁ OrheaBgdten Rad H NH40H

HOH R1L R1 R t h | R7 1
N OAe N\ B ieb P s sRestneds adPetf Fnedlodlies BRGRANGS SV ones mmy a1 so
be prepdr ednicragvave ircadiatiom| Bhelchlaridesnay alsa heedisplac@dvdthansubstiinted 1- Schene 2. For
purposes he&r@h@i or‘l-%t arylﬁnfr%raﬁ‘éie%aéétérhﬁﬁr Ur@s(éd?ﬁetngég L\% { he

substututed ut anedi ohes are comercla aval | |Ie others can
be readily BF%%QF' Shthe 8yl guheigropasting gpien W?‘b%‘@&lﬁ? egd"deu%o hey spitab
pr epar at i orbazb, ih DMSQY. ARerBativelyathe displaeeménite mag aisb beqieﬁb&nmusa)gaﬂpl ified by

Chaney et. lladium (fataﬁs sucﬁlgsrﬁht &G%Wnit %té@aklméﬁén %H#Pﬂrag)gghggﬂ]ﬁﬁg ones have
al so been prepare er oar erenczy,
Monat sh10 Chwith the soitablegiase, including but not limited to #butoxide, sodium carbonate,
. cesium carbonate {see for example Grasa, G.A. et al. J. Org. Chem. 2001, 66, 7729).
Alternatively, the conversion of 5-Scheme 3 to 8-Scheme 3 could be effected by
reversal of the sequence of the above two reactions, first displacing the chioride as
described above to afford 7-Scheme 3, followed by the dehydrogenation step under the
15  previously described conditions to afford 8-Scheme 3.

Cl Cl ] o}
= a = b = H
| — | — |
o P P
NN, N~ NH N~ TNH
1 2 3
o] [a)

Scheme 4

OoH O Ci
Ny
d | e
/ —
N H [s]

Ar Ar
—ii
| |
N H o N N o

F
a, pivaloyl chloride/Et;N/CH,Cl:; b, i) n-BuLifTHF ii) DMF; ¢, LDA/THF/tert-butyl
20  acetate; d, 3M HCI; e, ArB(OH)./(PhaP)4Pd/aq. K.COs/ethylene glycol dimethyl ether; f,
4-fluorophenylboronic acid/Cu(OAc)./pyridine/ EtsN/CH,Cl./powdered 4A sieves.
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20 Cycl oal kyl -1, 3- but anedi ones have been prepared from cycl oal kyl et hyl
ketones as exenplified by Sprague et. at, J. Am Chem Soc. 1934,
2655-2666. Al kyl -1, 3 but anedi ones have been prepared from al kyl

et hyl ketghansgneaxenpl i fied by Adans et. at, J. AM pchRRRoodf4061945, 285.
Reaction of conpound 1-Schene 2 with ammonium hydroxide in a suitable

sol vent such as nethanol gives the imne 2-Schene 25 2. Reaction of imne
2-Schenme 2 with an acetylenic ester such as nethyl propiolate in a suitable
sol vent such as DVMF at el evated tenperature gives the 5-substituted-6-
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4- Schemé 2. chhudwemttinethylafnmmmumﬂndbnecﬁbhémm dlfordb2-ShheBedulsisi t ut ed- 1 H
(1, 6] napht 'iééhéf@t] t%n%r%aﬁw%%hﬁ{?é’d witH ﬁveﬂ&ﬁ %B{ﬁesé}%%rd?éwﬁﬁ‘@édi gy&gﬁ/gund

4- Schene anmoni um-acet In a suc
Al kyl at i on e§terewirshaNariely of @Bﬁéﬁfﬁﬂ knowg Wndaloga far gpYide Tammafion suetyasagent R2X
such as an tﬁdsl@deséﬂﬂeﬁﬁiesthﬂda?d ﬁautbbaltd of orgadicsyhthesiy @br @anigdvaichacetone, with

t abl , ' h | ' the 1
FTL, 6 NapHUR TR roaTe cRehRTR, HehBhe Wbk ar LI 85 " Conver si on
of conp@undg0B7$shene 2 |nto Oorrpounds 6- Schene 2 was exenplified by Lesher
et. at, in Unitqdephaiafidd Rasbn Mgiﬁééléctnvélyfrlﬁ@at&i’%t 3 Sdshh witRIinbub t he

28%8323 S G AR riyafed 180 e fybrmaes OVECHS e S8eRomR 4 M'%or esence of
a suit abl staredsmlegtivitydsilikelyssdedigyrdoordinatioradighalittiuen with malahmdda(&zre such as

ol Lottt soBYafing, old, Bniln 9aH SELISER SO S GELRMINTST G W o

| L 2) R fegiosejectiyityrdy a@o Ro@lqlmmﬂgauhﬂ‘ue beneiit of coordinating functionality by
treatment of 4-chloropyridine with n-butyllithium-tetramethylenediamine (TMEDA)

chelate or lithium diisopropylamide (LDA) or similar dialkylamide bases. (Queguiner,
G. et al J. Heterocyclic Chem 1988, 25, 81-87).
Addition of the anion of tert-buty! acetate to the formylated pyridine gave 4-

20 Scheme 4, and acid promoted cyclization / dehydration of 4-Scheme 4 afforded 5-
chiorof1,8]naphthyridin-2(1H)-one 5-Scheme 4. Condensation of kinetically generated
ester enolates of other esters is also possible. Alternatively alkyl acetoacetate anion
may react with the aldehyde 3-Scheme 4 to form an aldol addition product which may
be cyclized, hydrolyzed and, decarboxylated to afford the desired ring system.

25 The Suzuki reaction of 5-Scheme 4 with aryl boronic acids using a palladium
catalyst, such as, tetrakis(triphenylphosphine) palladium(0) catalyst proceeds to aiford
6-Scheme 4. This is a well known reaction, which proceeds efficiently on electron
deficient chloro-heterocycles such as 5-Scheme 4 (Ali, NM et al Tetrahedron 1992,
48, 8117-8126). Alternatively, the bi-aryl coupling reaction of 5-Scheme 4 can be

30 performed using aryl or heteroaryl organozine, organcopper, organotin, or other
organometallic reagents known to afford bi-aryl cross-coupling products [See for
example Scolberg, J.; Undheim, K. Acta Chemica Scandinavia 1989, 62-68].
Displacement of the chlorine in 5-Scheme 4 may also be achieved with nitrogen
nucleophiles.

35 The final products 7-Scheme 4 were synthesised via a copper acetate
mediated arylation of the pyridons nitrogen of 6-Scheme 4 with arylboronic acids as
originally described by Lam and Chan (Tetrahedron Lett 1998, 2841) and extended to
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be prepared by the route depicted In Schene 3. The starting nateri al
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desi r ed &onfo{@ht)2nmediatadenddaanylations may also be effected using other
organometalloids such as hypervalent diaryliodonium salts, aryl siloxanes,
arylbismuths or arylstannanes.
Alternatively the arylation step may be effected using Buchwald’s procedures
for amide arylation with arylbromides, triflates or iodides in the presence of a suitable
10  palladium catalyst and base (Organic Leit. 2000 1101).
Scheme §
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This series of 1H-[1,8]Naphthyridin-2-ones may also be prepared as depicted

15 in Scheme 5 by an alternative method, which permits substitution at the napthyridine
C-7. Utilizing previously reported chemistry, the known 5,7-dichlorof1,8]napthyridin-2-
ol 1-Scheme 5 (Ferrarini, PL et af Eur. J. Med. Chem, 1998, 33, 383 - 397) is
regioselectively displaced with amines {0 afford 7-amino napthyridines (Ferrarini, PL et
al Eur. J. Med. Chem. 1998, 33, 383 - 397).

20 The Suzuki reaction of 2-Scheme 5 with aryl boronic acids using a palladium
catalyst, such as, fetrakis(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 ot a/ Tetrahedron 1992,
48, 8117-8126). Alternatively, the bi-aryl coupling reaction of 2-Scheme 5 can be

25  performed using ary! 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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al so be conpleted via an a-oxidation of 5-Schenme 3 by using a suitable

oxi dation reagent such as Davis reagent (Davis, F.A ; Sheppard, A C
Tetrahedron 1989, 45, 5703), followed by an elimnation to provi de 6-Schene
3. M02 is also an effective reagent 35 for this transformation, as is al so
DDQ. Displ acenents of the chloride in 6-Schenme 3 to 8-Schene 3 were
conpleted wth an excess of amne in polar solvent, including but not
limted to N nethyl
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25 WD 2004/ 073628 PCT/ US2004/ 004406 pyrrol | di n-2-one (NWP),
et hanol, nethanol, DVSO wth or w thout copper (1) salt, and at varying

t enper at ures dependi ng upon the nucleophilicity of the am ne (see for
exanpl e Tgoavahehzsadl et al. Chem Pharm Bull. 2001, TGt bosqdd’€ TEaction
had fewer inpurities and was shortened in duration if eatln was
acconpanied by 5 mcrowave irradi ation. The chloride may al so be displ aced
with a subglehbpegd arylamne, or heteroarylamne at el evated tenperatures,
sonetimes requiring formation of g;he aryl or heteroarylam ne anion with
sodi um hydride, or other suitable]basel in DVBQcoalhi ernatively, the

di spl acenent s maycaL(sooEgz, par fior fred"us a peg/Nmegeum cat al yst such as but
not IlmtedtotetrakL:ét/%phenyl phespki )M*La&un(o%,]sﬂ with the

sui tabl e bas®, #ncl ud ut not limteg td t-butoxide, kodiun carbonate,
cesi um car bohg 2001, 66,
7729). Alter coul d be

&, (see for exanple Grasa GA et aL J. o° .
vel he conversﬂ“on of5r5 Sche to 8-Sg

ef fected by % ev rs‘PI of t que#s t wo reactlons i rst

di spl aci ng the chl ori dea &si,coeNCri bed e to aqu@rpj]mz Scheng 3 fol | owed
by the dehydrogenation step under th Qrew ou$| y de&cribed conditions to
afford 8-Scheme 3. Schene 4 cl edsa\ HC NNH NNHNN'" 20T~ 30
ClC]—IOkCII\d-iBy NNNHOOS Ar A NONNOZ7 F a, pivaloyl

chl oride/ Et 3N CH2012; b, i) n-BuLi/THF ii) DMF, c, LDA/ THF/tart-butyl

Cul, K,CO,
Suzuki coupling MnO, z
DMF, heat m m Chlorobsnzene, A P o
D ———

5 ® '
Ar Ar
18Br, “ RNH, a
Pd, base= heat
i R o !}l oTt o N N"H4
2 PhNH(TH), » J00 Cham. 1067, 02, 1204 A

A series of 2(1H)-quinolones are prepared as depicted in Scheme 6. The
5 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 6 with malonate or mono
10 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-
15 Scheme 6 may be then converted to the corresponding activated carboxylate. For
example the acid chloride may be prepared, using oxalyl chloride or thionyl chioride, or
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20 acetate; d, 3MHC; e, ArB(OH) 2/ (Ph3P)4Pd/ aq. K2CQO3/ et hyl ene gl ycol

di methyl ether; f, 4-fluorophenyl boronic acid/ Cu(OAc) 2/ pyri di ne/

Et 3N CH2Cl 2/ powder ed 4A sieves. 26 WD 2004/ 073628 PCT/ U82004/ 004406 Anot her
synt hesi swef 20b4d@3éksH [ 1, 8] Napht hyri di n-2-ones is depic 4.

4- Chl or 0- 2- am nopyri di ne, 1- Schene 4, (prepared by the |terature procedure
Townsend, L.B. et at Synthetic Com"run 1997 27, 861-870) was acylated with

D Shene 4 oeop e tacliho LRl SabBolliy RLSE HA o BT S, e
or other pi#aNe pevide thaamide dPchemedi s under a variety of other well known

conditions for aniesdcon edure uﬁ@b@mldetﬁgéﬁbnﬁﬁsfffials%dteﬂﬁMtﬁtaﬁ(War d
t ext books of

D00k o B s Gk, B AR B ashns A AARSE B3890, 371)
The pivd a{ﬁndedlmbuttméhmﬂ@bhom Botii ¥idMDS| NaHMBSe th mowdmthe@eplcad gstesn Wit h

n-butyl 1 igcHemand iftRé BytbAk $&h-MithiN thsie;\éa\t o(tm/gzﬂ' a@p&r di ng

3-Schenme 4. This  stereoselectivity IS f%/ coor | on of the
i thium wi tﬁc"ﬂ Heichmayby evertedioing @e@w@sﬂmhé"y?"e a gymber chENeWdhar m Bul | .
1982, 30. 1&15‘6&0&&&2:}1 asuithi timethiiSiyidigronetianst The bstet \sa@msmcqnmﬁed)ﬂoe wi t hout

t he benef i t}hﬁf %R?rﬁé%%yﬁ}é?ﬁﬁén?ﬁﬁil\ hm/ea gﬁﬂ'\tda famz}né:hl oropyri di ne

with n-buty enedl am ne € or |ithium

di i sopr Hyl am deTr(eLCD)Pl)ZélB?“ thhﬁi ﬁ%!tdedi‘%ﬁhem%ﬁ%ﬁf g8shemefapsioeppleteds of al
J. Heterocygy hé‘anﬁ@m@ré&&%n u?ﬁMF&ﬁth%prerﬁﬂddnHé ahd ﬁétarssmn sabematefTHeer t - but yl

acetate to the. f at ed ve and acid pronoted
cyclizati Onre/actgé\ﬁvg?f% ?rdrﬁpﬁ%eﬁ ag@ nggh Z[teﬂ?q E'r%’é%wgnﬁ‘eatmg was

chl or o[ 1, 8] acphnpanied by miéwavd)iradiatios. Siivarsuitable Gmeddnclede mnatgfndti netical |y
gener at ed fifiteRto %@hﬁﬁﬁld@fso‘ahhﬁﬁydﬁéé %Bfasélﬁmquyaﬁdé)‘ﬁ?ﬁdlﬁg ﬁwayl% Bé‘erdﬂﬁt ively

al kyl acetoacet at e, ani on }; react wt to form an

che
o S R Sororitaseronie sover ootz DA)S0! SBadeiaRbipes eheseTR
decar boxy| aBesthelis, Hf et al. J. Medd Chemc2001 ] £4) 823)s tAttamal¥elyl ttee Goliaakion r eact i on of

Cetraki ot apibndel a0fboHodoriEh feiny'3 pRfbcnf BurnfEt ER o PUIBET wiIRHE D 2S:
6- Schene 4. S‘Qﬁ §¥P§SF§'°€%!SI“Q cluding putaet imigcti t"ﬂl’%ﬁ@é}(%h@ﬁmﬂ@r ety on
el ectron dpibhetiyBP(:-Bull @-SiphaiyBPOLYSbERr BXthple Yahy, BHE BackwadS.L. NM et al

'rrg;(r:?r\gg opoé‘?%%é%% 1 %L%.])b8126) Al ternatively, the bi-aryl coupling
The aryl bromide 5-Scheme 6 was coupled to arylboronic acids under Suzuki
coupling conditions, using a palladium catalyst, such as tetrakis(iriphenylphosphine)-
palladium(0), to afford good to excellent yields of 6-Scheme 6. Alternatively, the biaryl
coupling reaction of 5-Scheme 6 may be performed using aryl or heteroaryi
25 organozinc, organocopper, organotin, or other organometallic reagents known to
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 A-bromosuccinimide and AIBN as reported above for the
30 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
35 1988, 45, 5703), followed by an elimination to provide 7-Scheme 6. DDQ is also an
effective reagent for this transformation.
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30 performed using aryl or heteroaryl organozinc, organcopper, organotin, or
other organonetallic reagents known to afford bi-aryl cross-coupling
products [ See for exanple Sol berg, J.; Undheim K Acts Chem' ca Scandi navi a
1989, 62-%8heosHies! acement of the chlorine in 5-Sche be
achieved with nitrogen nucleophiles. 35 The final produ cts 7 ene 4 were
synt hesi sed via a copper acetate nediated arylation of the pyr| done

U s Chan ( Toe ety b7 BEHeg £ G0 4 ToyRTbo8h rBhiifine hodiast 1 Y oo
PCT/ usz004/thblmeenvﬁsvfmomaan9§u|f9@t!@¢%m givenibie bidlatedt-Reheme §eOthdfedr on 1999,

12767) . MOrsRitsi9é ifbiing reb?dﬂ@él@h%@tfﬁ@bi@ﬂ{e%a%&mﬁi@@nhﬁﬁﬁé cBllaaRepees to allow
t he use of catalytlc OQAc)2 with in situ reoxidation of the Cu(QAc)2 in

t he presen &5eds oxi di zi ng agents (Tetrahedron Lett.2001, 3415). In addition
to couplsi ng wi t Hrirslly, thotrifate 8-Sahiethe 6 wag boupledu¢ mtaminmauwl@hiaemmmr

aryl ations éﬁguatfe,h%@n ot Si@&%é&'a‘ﬁ%é’é&%ﬁam%%‘ﬁélﬁhnhm&ﬁh phited as.

hyperval ent di aryl i1 odonlumsalts ?/ oxanes snut hs or
aryl st annarfdRpongcihyhasrhing lgapds | '&ﬁ&?"&tqub'ﬂf’ tdimied fodo- bb‘é'eéi"?P dEBYa (@i ng
Buchwal d' s higheegjRCyestri(iérebutgiiphdeptitie/{saé Bachwilld, I$.1a 1y Oy, @hethe 2008, 65 | at es or
I odides in ; . ' . base
(@ gantc LoD DR SodbrilclBBNRs oflREb bl Spétfinif gkl RRECRT R, )
N G HOON NeRrvide theeqr(espersiing argl ether dyrivativas (seakiprtyig) SF~Angew. Chem.

Int. Ed. 1998, 37, 2046). Ar is an optionally substituted aryl for the R3 moiety, and Ry

is as described herein in the specification.

Scheme 7
15
o, O
o ST
-~ a F " b
g — g 5.
1 N 2 N
Ar Ar
= e = d
= | - 2 .,| -
" )
3 4 o
Ar Ar
SOUETING o}
“ [#] N o)
5 8 t
Y
a, (CF350;),0/CHCly/pyridine; b, ArB(OH)./(Ph;P),Pd/aq. K:CO4/1,4-dioxanse; c,
mCPBA/CHCI;; d, tosylchloride/CHCly/aq. K,COs; €, 4-fluorophenylboronlc
acid/powdered 4A sieves/Cu(OAc)./pyridine/EtsN.
20

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-phenyitrifluoromethanesuifonamide or 2-[N,N-
bis(trifluoromethylsulfonyl)-amino]-pyridine and related triflating agents. Substitution of
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~ YHONNMNI4HH, ~ HONNNRR3I \ SOH4 Y. Y, This series of 1
H [ 1, 8] Napht hyri di n-2-ones nay al so be prepared as depicted 15 in Schene 5
by an alternative nethod, which permts substitution at the napthyridine

CG7. WilighR9oRkayi ously reported chem stry, the kKnoWpywus2o04/004406
5,7-dichloro(1, 8 napthyridin-2- ol 1-Schene 5 (Ferrarini, PL at a/ Eur. J.

Med. Chem 1998, 33, 383 - 397) is regioselectively displaced with amnes to
2 ord T ARGl b BP R oo Rl A oo by IE™ 1998,
usi ng a pal"eaphauvipgling3; Sielated fransiegnations maljatsethe; gbeelad LR ster ne)

pal | ?di un Q)Jbﬂﬁlﬁtédi Mﬁiholgﬁ@ylﬁr?dfgghs)?rfﬁlémﬂ dleffcig?ﬁ I@@lfah(aj@fs_aiib icﬁlgpiliﬁg af wel | known
reaction, Dbroceeds e X n.el ectron icien .

chi or o- het \gﬁ%%ﬂ{?‘eéjve ?Fc%rgaioéeﬁé@%eﬁlféedg’y(twF',?'C"MW?{ caj?ly%ﬁ ieasedin 1002, 4s,
8117- 81%6) .thenliterature ahd slilizingtoatalyists-sucly bs PAQIBIRRNG)2 Pevdn RO, 289Batiene 5 can
be 25 perf quaBgp F!ﬁi’ry[etf?hoﬁ‘ﬁb%)ﬁ)arw or ganozi nc, organcopper, organotin,
or other organ alli c_téeag%‘?nts Known to afford P.I -a_rél_reﬁios,s-coupl i ng
products [ See f orCXIeRlQRHY! Peragoxyhenzoigagdsommeddne auipglinedspyides Scandi navi a
1?89,h 62;] I681]l-us izhsidEnalivih &y #6@Be achieved using 30% lddueROr/driyén Péroxide wpl acement

of the c - ' LR oni ,

nucl eophi | gdgldﬁbec%dn%o%%%ségﬁ@@ é ‘ﬁgﬁ“‘%’gg’ﬁ Qér\e};:égﬁlc%&g%{& &gfg{&ggﬁ)ensér via a
copper 105c cuhstdutad guigelingna syatem So f higiwell fkaowy Avineline Mpxideparargerentchene 5

with aryl bajafrise befReted &ita%cﬁéﬁrgi@ahtbxéu@leéwéraeﬂ chritiaor efic Chan
(Tetrahedraon Lfrft 199 29412) an exg ended to pyridones by Mederski and

8
co- wor kers 8(“’I‘% F‘Sﬁ’é cpﬁe?gﬁg,f%@%uf) 3R s sequence of reactions affords the
desired 1, 8 naptThgfinalipiedists, 6i8sheme écwerelsynthegisedavinla coppepadatate ext ended

thes e proc Qﬂéh;iét;éd h@laﬁbﬂb%f/\fhb 'Wridbt%ﬁ nfog&iivith ¥Mb}§rc§ﬁi&é£ﬂ%}a% der'gﬁmauyt in s i t U e
O Sy VA oo o B8 268) S P " cnod o
Cu(QAc) 2 rydviedeeski amd clewarkgtsgT eteahedionyl 989 SI@762) dddre cdcedtiyisamngnatdier
or ganoret al gy ds eﬁuﬁ&cﬂﬁesé‘&%&@%s‘%&‘ Baigh A6 Yisb SPARMIY GROWS), vitivih sl | 0xanes,
aryl bi smut hs or aryl stannanes. I'S
reoxidation of the Cu(OAc)s in the presence of oxidizing agents (Tetrahedron
Lett.2001, 3415.). In addition to coupling with arylboronic acids, such Cu(OAc)2
20 mediated amide arylations may also be effected using other organometalloids such as
hypervalent diaryliodonium salts, aryl siloxanes, arylbismuths or arylstannanes.
Alternatively the arylation step may be effected using Buchwald’s procedures
for amide arylation with arylbromides, triflates or iodides in the presence of a suitable
palladium catalyst and base (Organic Lett. 2000 1101). Ar = optionally substituted aryl
25 forthe R{ moiety, and Y’ is an optional substituent on the R3 moiety as described
herein In the specification.

METHODS OF TREATMENT
The compounds of Formula () and {la) or a pharmaceutically acceptable salt
30 thereof can be used in the manufacture of a medicament for the prophylactic or
therapeutic treatment of any disease state in a human, or other mammal, which is
exacerbated or caused by excessive or unregulated cytokine production by such
mammal's cell, such as but not limited to monocytes and/or macrophages.
For purposes herein, compounds of Formula (i) and (la) will alt be referred to as
35 compounds of Formula (I) unless otherwise indicated.
Compounds of Formula (I} are capable of inhibiting proinflammatory cytokinss,
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




an optional substituent on the RL noiety, and Y' is an optional substituent
on the R3 noiety as described herein in the specification. 15 29 WO
2004/ 073628 PCT/ US2004/ 004406 Schene 6 OH O 1) (COCI)2 CH2( O00Et) 2; OH;

W%MQGB NNITRZ O 2& ORO Brr O O0OR NHZRZ,
AI IVE3 4 s o 3 AA CQul, O Ar DMF, heat ti Suzukl ~ 0@3‘8 |ng Mn02 K2CO3
Chl orobenzene Aoi ~0O0Oi O-0o A A Ar 67 6 A Ar 1) M3 | RNH2 \

Pd, Dbas e6heIENF éffect a wngewagt{( o cell% an& Pssues and these cytokines, as well as other
leukocyte-derived cytokines, are important and critical inflammatory mediators of a wide
varisty of disease states and conditions. The inhibition of these pro-inflammatory
cytokines is of benefit in controlling, reducing and alleviating many of these disease

5 stiates.

Accordingly, the present invention provides a method of treating a cytokine-
mediated disease which comprises administering an effective cytokine-interfering
amount of a compound of Formula (l) or a pharmaceutically acceptable salt thereof.

Compounds of Formula (1) are capable of inhibiting inducible proinflammatory

10 proteins, such as COX-2, also referred to by many other names such as prostaglandin
endoperoxide synthase-2 (PGHS-2) and are therefore of use in therapy. These
proinflammatory lipid mediators of the cyclooxygenase (CO) pathway are produced by
the inducible COX-2 enzyme. Regulation, therefore of COX-2 which is responsible for
the these products derived from arachidonic acid, such as prostaglandin’s affect a wide

15  variety of cells and tissues are important and critical inflammatory mediators of a wide
variety of disease states and conditions, Expression of COX-1 is not effected by
compounds of Formula (). This selective inhibition of COX-2 may alleviate or spare
ulcerogenic liability associated with inhibition of COX-1 therehy inhibiting prostogiandins
essential for cytoprotective effects. Thus inhibition of these pro-inflammatory mediators

20 is of bensfit 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 receptors, 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 acceptabie salt

25 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

30 amethod 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

35 or TNF production by such mammal's cell, such as, but not limited to, monocytes and/or
macrophages.

34



2) PhNH(Tf), Ar J.Org.Chem 1097, 82,1254 1 J.Org. Chem 2080, 85, 1158 Ar 9
A series of 2(1 H)-quinolones are prepared as depicted in Schene 6. The 5
starting material 1-Schenme 6 nmay be obtained fromthe conmercially avail abl e

1, 3- di brpysmaneighoxy- 2- met hyl benzene by known i ter?}%@% @%@(ﬁg ures, such
as those noted in International Publication No. WO O é Al"." The
I nt ernmedi ate 4-Schenme 6 was produced by two di fferent procedures In the

first d ' f.. th th at 10
i onate -t hePprEdmLY aFotads HRnak e i amion [ e 1 AR Pt A NIGH e
conmpound 2 progutiomef §--hinamammal memﬂﬂmdedaqhmhlobmpasescadmmstemwjarsbrdxyl ation.
Qther sui t&mnﬁnareﬁ%ﬁsmwb @lﬁiouﬂt'diﬁ .cBkpo &of%fmul?lm Bﬁéjpﬁaﬁ‘mlaf; bﬂ@‘ hydri de,

pot assi um h d“&g’fﬂ et hoxi de, butyl Fum my al so used in an
appropri at 3&&9 ‘t“f"ﬁ'd‘?"@gnt including but not limted to DVF, diethyl

et her, 8i oxane Zheteardmamy disddse statestin which@xesssive 2r libreGulatethil-6 prayctiva t hen

conver Lo \AnbleiGoRASAIUNG o6l LB ALAREY RS oSt AR e 2L

chl ori de ma prepar e I'de, or 30

WO 2004/ onﬁ@ﬂwmmwbutmmmage lscrh@mew hemogdpgic strele, neergrraum@clwd vat ed

Z arS ngyl a% Beddinjung Birek, Bhd@soxtntid ahdier téﬂéleﬁo%kfsﬁldrérﬁh NhdrAcMeY bﬁr@rt'nb het a(rjn det ]
cnene £con reated w

al kyl acef"e%@"&godﬁa'ﬁgaﬁe e:baq%asggeepﬂqrgmgyoryerpﬁ%onér&c@pgﬁgy er\lxlﬁio? R Yr esence

of sui #@bl infloamsatory Bowél diseash, tpelmuosisoathbiostieresis] rousd¥degaoermatioKk HVDS, NaHVDS,

to provi derﬁﬂ?l@&ﬁr&@& cﬁéﬁeﬁfa bé)hesrﬁ 6psdrrfatr(\§l\ﬂ‘?n ﬁ§tF‘i’J|te e syrRfdmidgbyl . 1t may

be cl eaved w carb aci d converte to t he
met hyl est SRURPEGAYHS, 6‘1‘&‘5"613“%’ 'tﬁL?r‘PBé‘F“tSFV'P&YBﬁm Reﬁ%‘l‘ﬁd‘d@"“sﬁﬁ?ﬁ’ links {{i-1
t ri met hyl siattivitg icadiaivated) pascrediicd @l dseayesandiidzheimarsalideass.t 0 t he am de

4- Scheme 6 by tUﬁé‘B@&ﬁA}B h@b@r%ﬁrg@@% ftopfug rgﬁ{[,r?eépﬁﬂ%ﬁgnﬁmafb% diSH s

cyclization of t was conple ed by
heat i nd8t hétatasaean ipelude, bpiviot ke fimitedigneradpoensmtive digaasesesusdAsum car bonat e.

The react iapneifts UReBde (aBPuiot labeve) Fikineth sdistabe BRI muipliscRdsA) elcl. Iheat I ng
tas  accomantef by A i Lokl o WAL R R Rl
pyri di ne, nhlNEin&ed@mmal in need thereof which comprises administering to said mammal an
effective amount of a compound of Formuia (1) or a pharmaceutically acceptable salt
20  thereof.
Excessive or unregulated TNF production has been implicated in mediating or
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid
spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic
shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory
25 distress syndrome, chronic pulmonary inflammatory disease and chronic obstructive

pulmonary disease, silicosis, pulmonary sarcoisosis, bone resorption diseases, such as
osteoporosis, cardiac, brain and renal reperfusion injury, graft vs. host reaction, allograft
rejections, fever and myalgias due to infection, such as influenza, brain infections
including encephalitis (including HIV-induced forms), cerebral malaria, meningitis,

30 ischemic and hemorrhagic stroke, cachexia secondary to infection or malignancy,
cachexia secondary to acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS
related complex), keioid formation, scar tissue formation, inflammatory bowel disease,
Crohn's disease, ulcerative colitis and pyresis.

Compounds of Formula () are also useful in the treatment of viral infections,

35  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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15 an appropriate organic sol vent such as DMSO et hoxyet hanol (see for
exanpl e Boschelli, D.H at al. J. Med. Chem 2001, 44, 822). Alternatively,
the cyclization reaction may also be performed using a palladi um catal yst

such as ReR4cdaasgswi th the suitable phosphorous Iigag §msﬁdﬂ%d&ﬂis”g but not
limted to tri(tert butyl)phosphine, to (o- biphenyl)P(t-B

(o- bi phenyl ) PCy2 (See for exanple Yang, B.H ; Buchwald, S L 20 Og. Lett

1999, 1, 3 T
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20 TNF mediated diseases for treatment, therapeutically or prophylactically, in animals
include disease states such as those noted above, but in particular viral infections.
Examples of such viruses include, but are not limited to, lentivirus infections such as,
equine infectious anaemia virus, caprine arthritis virus, visna virus, or maedi virus or
retrovirus infections, such as but not limited to feline immunodeficiency virus (FIV),

25  bovine immunodeficiency virus, or canine immunodeficiency virus or other retroviral
infections.

The compounds of Formula (1) may also be used topically in the treatment or
prophylaxis of topical disease states mediated by or exacerbated by excessive cytokine
production, such as by IL-1 or TNF respectively, such as inflamed joints, eczema,

30 psoriasis and other inflammatory skin conditions such as sunburn; inflammatory eye
conditions including conjunctivitis; pyresis, pain and other conditions associated with
inflammation. Periodontal disease has also been implemented in cytokine production,
both topically and systemically. Hence use of compounds of Formula (1) to control the
inflammation associated with cytokine production in such peroral diseases such as

35  gingivitis and periodontitis is another aspect of the present invention.

Compounds of Formula (1) 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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1158). Alternatively, oxygen nucl eophiles could also be used in the coupling
reaction 10 to provide the corresponding aryl ether derivatives (see
Hartwi g, J.F. Angew. Chem Int. Ed. 1998, 37, 2046). Ar is an optionally

substi t utypg 264136307 the R3 noiety, and R4 is as desgd in in the
specification. Schenme 7 150, ,)0 FS OHX NOF a(i'%"rﬁﬁg%ﬁﬁfﬁ%? Ar 600

~0d N34 0A Ar e OO 3 6r a, (CFR3sM) 20 CH2Cl 2/ pyri di ne; b,

Ar B 2/ (PR3P / - di ps B, 1 3. d
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coupling Ofincreased IL-8 production which is responsible for the chemotaxis of neutrophils into the

10 inflammatory site. In contrast to other inflammatory cytokines (IL-1, TNF, and IL-6), IL-8
has the unique property of promoting neutrophil chemotaxis and activation. Therefore,
the inhibition of IL-8 production would lead to a direct reduction in the neutrophil
infiltration.

The compounds of Formula {f) are administered in an amount sufficient to inhibit

15  cytokine, in particular IL-1, IL-8, IL-8 or TNF, production such that it is regulated down to
.normal levels, or in some case to subnormal levels, so as to amsliorate or prevent the .
disease state. Abnormal levels of IL-1, IL-B, IL-8 or TNF, for instance in the context of
the present invention, constitute: (i) levels of free (not cell bound) IL-1, IL-6, IL-8 or TNF
greater than or equal to 1 picogram per ml; (ii) any cell associated IL-1, IL-6, IL-B or
20  TNF; or {iii} the presence of IL-1, IL-6, IL-8 or TNF mRNA above basal levels in cells or
tissues in which IL-1, IL-6, IL-8 or TNF, respecitively, is produced.

The discovery that the compounds of Formuia (i) are inhibitors of cytokines,
specifically IL-1, iL-6, !L-8 and TNF is based upon the effects of the compounds of -
Formulas (!) on the production of the IL-1, IL-8 and TNF in in vitro assays which are

25 described herein.

As used herein, the term "inhibiting the production of IL-1 (IL-6, IL-8 or TNF)"
refers to:

a) a decrease of excessive in vivo levels of the cytokine (IL-1, IL-6, IL-8 or TNF)
in 2 human to normal or sub-normal levels by inhibition of the in release of the cytokine

30 by all cells, including but not limited to monocytes or macrophages;

b) a down regulation, at the genomic level, of excessive in vivo levels of the
cytokine (IL-1, IL-6, IL-8 or TNF) in 2 human to normal or sub-normal levels;

c) a down reguiation, by inhibition of the direct synthesis of the cytokine (IL-1,
IL-6, IL-B or TNF) as a postranslational event; or

35 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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these with diverse organonetallics aided by transition netal catalysis as
recorded in 5 the literature and utilizing catalysts such as PdCl12(PPh3) 2
(Perkin I, 2000, 2591) or .N C 2(PPh3)2 (Chem Lett, 2001 976). N-oxidation

with 3- cr\k,grzg(gﬁr,gwbenzor c acid forned the quinoline NsQridemodsaos THi S
transformati on may al so be achi eved usi ng 30% aqueous hydrogen peroxr de in

aci di c-acid. Rearrangenent usi ng tosyl chloride under basic conditions

afforded the 5 'n e st e nown
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such as berd\all disepeg slgtesdn whigh NE P'aarﬁny@lm Qi@etbvmfﬁéuqﬂpegemle tesif, ercRyeous

base. The meabau@rrrg@n@ﬂﬁr manﬁaﬁwﬁ%e?eremees&%%%sh&%nw&nﬁqcmprf)srrn_acet ate

nmedi ated ar tion of the ri.d ogen wi.th ar ron aci ds as
originally %SRS@%%%@& i YyEDy % jﬂ%a LCEWE R %t dl@@ﬁ? 2941) and
ext endedd t oprpgudticmoaction,is kxaterbakad cmndcretadvmmhﬂmrse(cd@NFaWadd theref@0®e 12757.)
Mor e recentéoylsihg,rgh%rms&gé swd‘rﬁécﬁatsa‘ﬁg‘??ﬂ?d t hese procedures to al l ow the use
of catalytic Cu % In situ reoxrdatron of the Cu in the
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subst i t uent alsmprotiecergonokines ysual ad batoral killet celig fiiohlasts, basepkilsendutrioplilsi on.
METHCDS OF Jrﬁ%-gh@%is-rbﬁarrp QQ %oﬁé m%%ﬂ‘élr@mﬁl' deli& Mlidels )(elﬁﬁno%ytes and
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D ot o HBPNEBSS He MGG HePRerely TeleHEr 45 8%,PPias BROURENT of - any
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by excessi Vf) ﬁ’rferl\d@(ﬁ‘? LHL eﬂta‘?%&lﬁ#b@%ﬁfirﬁﬂr‘r&?t&l Fbs@’FaEE; Qrphg?‘ggfges el |, such

as but not I'Imte MRCT OPRAges erein,
conpounds oTUWrNﬁST%'S(@todﬁﬂta((Tﬂf% Il all be referred to as 35 compounds

of Fornula (I ) URH &9 hetdig ftivd f2em PéytbikinatimerieriRgNPIoetdRin® bugpeésive amloupt™ ar e
capabl S f repe B' n e rrrrgun?g?m éo%p}c/)uﬁg EPI-kérrrr]\%Fa (1) which will cause a decrease
in the in vivo levels of the cytokine to normal or sub-normal levels, when given to a
patient for the prophylaxis or treatment of a disease state which is exacerbated by, or
caused by, excessive or unregulated cytokine production.
As used herein, the cytokine referred to in the phrase “inhibition of a cytokine, for
25 use in the treatment of a HiV-infected human" is a cytokine which is implicated in (a) the
initiation and/or maintenance of T cell activation and/or activated T cell-mediated HIV
gene expression and/or replication and/or {b) any cytokine-mediated disease associated ,
problem such as cachexia or muscle degeneration. .
As TNF- (also known as lymphotoxin) has close structural homology with TNF-
30 0O (also known as cachectin) and since each induces similar biologic responses and
binds to the same cellular receptor, both TNF-o and TNF-B are inhibited by the
compounds of the present invention and thus are herein referred to collectively as "TNF"

unless specifically delineated otherwise.
A member of the MAP kinase family, alternatively termed CSBP, p38, or RK, has
35 been identified independently by several laboratories. Activation of this novel protein
kinase via dual phosphorylation 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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such as IL-1, IL-6, IL-8, and TNF and are therefore of use in therapy. IL-1,
IL-6, 1L-8 and 33 WD 2004/073628 PCT/ 4352004/ 004406 TNF affect a
wi de' variety of cells and tissues and these cytokines, as well|l as other
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ul cerogenic’ li abi | associ at.ed I nhi.b @Clpﬁ?ﬁﬂeby I nhi biting

pr ost og| andﬁi%"e@g%rﬁclzﬁma'fwr‘@? éH?W'é@t“F'\?@”JB‘Pqﬂg'E? gre bi tion of
t hese pro-infl arfret©3BP imhithiters ovese 2 sequently testeefin & numbeiosftanihdl mogels ferduci ng

and al | evi afdyngy ddm'ﬂé(togfac WifyS ﬁnd&b?ﬁ%@ﬁ:s%e% Sﬁoslepmﬁi weFB)Feﬂ?bM%hQ%ﬁwe to

mflammtoryrre have been 1 npli cated
in pain®s u%'%ygeﬁaﬁﬁéh'g@ﬁ% intqreegfite fﬁ’{e@fth?)&“'wq %%lélﬁes)?fscytqkmeéamsswpm s
aspect hof d yohts. MNBAGEITRA eﬁaibﬂé@&ighmcaﬁflaéwdm rhdry B i viv stidey. cmecugar N
b 5 phar msckity SAEPeehBhfnf I Bliodtnqef Bifhes RIREHRERNBlor LR ©
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sytnth hgsn S ?'tr?‘r’]é.' B?T@&r?elﬁgé)mﬁﬁtérﬁlﬁvgpdrﬂ'ﬁ?&bbtmtfﬂaﬁ é?fo‘éﬁﬁl&tshbélya‘%l&écpnn:o;?\é'r Idﬁs a
o ort e i vBotalh P Hed Hibeitanas are o RRICE PRecgenBen P RRLRL el |y |
accept abl e madiptidrnieragef fetalloag pomsengan cultwendyistam. abgovabo et\ald(algas)oﬁrthnt:s
Rheum. 31:1406-1412; Badger, et al., (1989) Circ. Shock 27, 51-61; Votta et al., (1994)
in vitro. Bone 15, 533-538; Lee et al.,, (1993). B Ann. N. Y. Acad. Sci. 696, 149-170.
Chronic diseases which have an inappropriate angiogenic component are
25 various
ocular neovasularizations, such as diabetic retinopathy and macular degeneration.
Other chronic diseases which have an excessive or increased proliferation of
vasculature are tumor growth and metastasis, atherosclerosis, and certain arthritic
conditions. Therefore CSBP kinase inhibitors will be of utility in the blocking of the
30 angiogenic component of these disease states.
The term "excessive or increased proliferation of vasculature inappropriate
angiogenesis” as used herein includes, but is not limited to, diseases which are
characterized by hemangiomas and ocular diseases.
The term “inappropriate angiogenesis" as used herein includes, but is not limited
35 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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30 a nethod of prophylaxis treatnent in a human, or other manmal, by
i nhibition of the synthesis of the COX-2 enzyne. In particular, conpounds
of Formula (1) or a pharmaceutically acceptable salt thereof are of use in
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In a further ent nhi ltlngthe
pr oductiPon Fomwlmmth standarrhrharmageyticakrariass acserding tecoryantipiad BECEEMERI st eri ng
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septic 20 of the pharmaceutically acceptable character or diluent is dictated by the amount of
active ingredient with which it is to be combined, the route of administration and other
well-known variables. The carrier(s) must be “"acceptable” in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof,
25 The pharmaceutical carrier employed may be, for example, either a solid or
liquid. Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar,
pectin, acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid
carriers are syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or diluent
may include time delay material well known to the art, such as glyceryl mono-stearate or
30 glyceryl distearate alone or with a wax.

A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier
is used, the preparation can be tableted, placed in a hard gelatin capsule in powder or
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

35 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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i nflammat i o, @3RCAALE thobdidht in finely-divided or powdered form, alone ot in solution or

suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with

a greasy or non-greasy base. The base may comprise hydrocarbons such as hard, soft

25  or liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin
such as almond, corn, arachis, castor or olive oil; wool fat or its derivatives or a fatty acid

such as stearic or oleic acid together with an alcohol such as propylene glycol or a
macrogel. The formulation may incorporate any suitable surface active agent such as
an anionic, cationic or non-ionic surfactant such as a sorbitan ester or a polyoxysthylene
30 derivative thereof, Suspending agents such as natural gums, ceilulose derivatives or
inorganic materials such as siliceous silicas, and other ingredients such as lanolin, may
also be inciuded.
Drops according to the present invention may comprise sterile aqueous or oily
solutions or suspensions and may be prepared by dissolving the active ingredient in a
35 suitable aqueous 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
41



a rhinovirus infection, not necessarily a direct effect on virus itself.
Compounds of Fornula (I) nmay also be used in association with the veterinary
treatment of manmmals, other than in humans, in need of inhibition of TNF

product i onwo 28/ 7dks nedi at ed di seases for treatnent, t TaRs { y or
prophylactically, in animals include di sease states surc]’r}%r as {Tbﬁ@g‘@wﬂot ed

above, but in particular viral infections. Exanples of such viruses

i eot ous. e eRaltna =Bl Rab i b tiiBelpiha o383 G eflan g o
virus or rékareativelyethe selution maybe sigdlized by firatioroand traistesred tathe sbntaiper

| munodef i Cheak ¥saptié tehhique!) Exakipidddf baaeaidmaﬁlﬁﬂh?aeihsmgén&isweﬂose @F canine

i mmunodeficjency viyus or other retraoviral infecti he conpounds of
Formil a1 MARSoRINES ot ek Phegpirelfiy ivate,on 2Ce R APBRL) Gorea kSR | axi o of
topi cal &l setdwriEleq0.al %y ankchlarhexidiby acetate @0 t%)h Suwdble\sobrntsdaithe cyt oki ne
producti on, ; < : (o | joints,
eczemn, 30 %%E%l{ﬂgcgf%f%#girgélt%@n 'ﬁ%ﬁ%ﬂ%ﬁ(ﬁ)rdyﬁghﬁw @%‘%&Fﬁ ?PHE’BE @gﬁaés sunbur n;
i nfl anmat ory eyeCompads porrmulaclseayke adsnfistaediparantarallysthagisiby  pain and

ot her condi inkravehoas seinfisedlaNbibtutanebdsinia@iasalNintridetial rRvadingdlopease has al so

been inple ed.. .1 n aki ne. producti o hot Iy . L.cal ly, an stem cally.
ence use: of reatHss AR iseRaeR: P BitctPeads i PR ERlInY Rl lpeRericre
associ al@d efminisgaticoldragenaralyucetewed. i Appseprlaterinsagaforms fssuds such as 35
gingivitis wﬂinﬁﬁéﬂdﬁm td prépardd B ebhiRhtichaPeeiniqiles! BBmpoERERMY: Fbﬁﬂlﬂé‘{l! on.
Conmpounds of Fo[gmﬁl a r(nl hagi al so_been srL(r)va to |'nh| bi t h; gr oducti on of
IL-8 (inteMPéaRPREGd dﬁyyr.e KEIB'P[‘T?'%I%&‘ is by intrangsaland 05@&%'@ 08 hi s i nventi on
rel ates to admisishatibn. 2@pkPridie @bsaEI6Es RCIUCHIBMMMstRMidd Bhich a¢ am adro&dit i ng t he
production gf kg d HRARLe | t f | SURGI 1 : _
adm ni steri ﬁ’g %"(%ﬁ sa‘%r% rf:]ln""?atn’rral g?]h_‘g? @ggﬁyv%%%ﬂ%mo@g @o ogﬁg“qtl)]]p *Formul a
(1) or ¥ phar nek¥@limethads of ueedisdiosed hergin for theceppounds Eoapda (e di sease
states bi N Whailyfora ¥esasi regimen wrillnﬁr@ﬁhdbw iReckrdnh- aBou DOIE &bbGB0 rhg/kg of tomal | cat eddi n
exacer batin . c | ' Thes | r erize
by s ve Pt o ol D213 Ro A s BRI Rt apbt¥Hb e
di sease, astohtfmg. Cledielicparenigrahdesege regimen akmiPlie beutiefjng/lg ofdetal hody
respirat or ywgight, pRfsrablyp o 2888 0.2 1 5BOS0 MghH hral REre brdrerapl ohidodut dd6 | of
t hese d#@easei :1-1% egﬁe}ss Ci at_ecg V\n@? g I ncr eased’."I L-f8 ag[’é]d%ct | 8q whi c1l‘;l)0| S
r esponsfhl eMade TomEken g dailyilepich donage redimen williarefgr efrom 0.1 mg to
mg, administered one to four, preferably two or three times daily. The daily inhalation
dosage regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It
will aiso be recognized by one of skill in the art that the optimal quantity and spacing of
individual dosages of a compound of Formula (1) or a pharmaceutically acceptable salt
25  thereof will be determined by the nature and extent of the condition being treated, the
form, route and site of administration, and the patiicular patient being treated, and that
such optimums can be determined by conventional techniques. It will also be
appreciated by one of skill in the art that the optimal course of treatment, i.e., the number
of doses of a compound of Formula () or a pharmaceutically acceptable sali thereof
30 given per day for a defined number of days, can be ascertained by those skilled in the
art using conventional course of treatment determination tesis.
The novel compounds of Formuila (l) may also be used in assaciation with the
veterinary treatment of mammals, other than humans, in need of inhibition of CSBP/p38
or cytokine inhibition or production. In particular, CSBP/p38 mediated diseases for
35 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 inflammtory site. In contrast to other inflammatory cytokines (IL-1,
TNF, and IL-6), I1L-8 has the unique property of pronoting neutrophil
chenot axi s and activation. Therefore; the inhibition of I1L-8 production

woul d 'e%%&]ﬂ@n@sr ect reduction in the neutrophil i%&)u??o’dﬂ/bdlﬁbs The
t suffi

conmpounds o ornmula (lI) are adm nistered in an anmoun Icient to inhibit
15 cytokine, in particular IL-1, IL-6, IL-8 or TNF, production such that it
is regul ated do to normal Jlevels., or,in sone.case to subnormal |evels, so
as o arel iSPEIer oy RstYia Vv Caioe SO IS VSRR BYS Y TREYATUS Br | -1,

| L-6, | L- 8 retrovitdg jnféations, suctnarchut nat limited dofelirimnudnodefiviensy sisesFiV)nvent i on,
consti t ut €:povink ihfAiRbdefitindy \,@rﬁs,(d?‘éﬁniﬁ@inhnw\ﬂ?ﬁ%ﬂcbvﬂus cI)rllol’(t@er réthsvfalOr  TNF

greater than or equal to | "pi cogram per any ce assocl ated IL-1,
IL-6, IL-8 ECYHSTNE: or (iii) the presence of IL-1, IL-6, IL-8 or TNF mRNA
above ba&sal | evelmethenasmct of the preteérd nvestidnrs aimetiiod df irdatiniglthé corhmoBcald  TNF,

r tively,. i ; | ; ! |
ol i b (S ressliaRhpif fifbcud b 6PMian Mk PFA B By 11 2 1)
upon the efgoENBNings, inflHenzasifs® watwinflyenzapduparespiratory swesytahdryss duct i on of t he
IL-1, 1L-8 aRtodfE in & hifal iniHe@d @%epadf Whithinfdthél Gomptiaesladifinistepflg Redami n. - As

used herei the t "1 nhi bit] [ ction of IL-1 (IL-6, IL-8 or
TNF) " ref 3%"%“03" ej{e vemqughgf'g%@él%g@g& V& in vivo levels of the cyt oki ne
(IL-1, 10.-6, | L-Awtrer agpact ofithe prebentinveriionri a methast of rebtingoinclatingevel s by
i nhi bi tion ﬁ&pﬁﬁﬁis‘ﬁiﬁﬂﬁb%ﬁd&gd bRgurtorilh i Heimadln R¥edithbrebfivhien mbfieliudi ng but

not limted to nonogcytes .or mag¢rophages;. b) a down re Lon, at the
genoni ¢ | e\RAMPriges agrpiaistengiq ??'%“6@?'1 sél/“é‘le&?i‘@ra"?%‘ O{iﬁﬁ&?}ﬁ@a inhibitgr ) - 6,
| L-8 or TNF) i n Fhelpresent hoortion aiab rates tdtha aseraf thé €EB8PH38K)naae thbibitor for

59" | O e ¥olBRnbidRiherodilEnd & GHamENbR Bolabiatia Jllth G fdclGn ona-- 1

IL-6, IL-8 or | E ational event,; or ~a down regu
at t he & arfdiman rhingyirusdtiBY), ofter enteryisuses. ¢aionavifes, inflyanza viyps.(aseainfluppzsk i ne
(I'L-1, | L- 6sirublreSpicitory Bimcylidd vitushoin@denb@rygor mal  or sub-normal |evels. 37 WO

i sease or i sedBatpups e mperRyaREn s Gietietio ha el of Syl ot e
pl ays a roliea himanewhibly ismeoskstni the hghaminovirgse(HR V) ovthenenteroyirusausi ng anot her
nonoki ne t GedpéhalPhE ABEhzaSHES pafaidiidbnZ20lirub, rB&giRtbry Syrclttal virdd-ofarPr | L-
20 adenovirus. In particular the invention is directed to respiratory viral infections that
exacerbate asthma (induced by such infections), chronic bronchitis, chronic obstructive
puimonary disease, otitis media, and sinusitis. While inhibiting IL-8 or other cytokines
may be beneficial in treating a rhinovirus may be known, the use of an inhibitor of the
p38 kinase for treating HRV or other respiratory viral infections causing the common cold
25 is believed novel. It should be noted that the respiratory viral infection treated herein
might also be associated with a secondary bacterial infection, such as ofitis media,
sinusitls, or pneumonia.
For use herein treatment may include prophylaxis for use in a treatment group
susceptible to such infections. It may also include reducing the symptoms of,
30 ameliorating the symptoms of, reducing the severity of, reducing the incidence of, or any
other change in the condition of the patient, which improves the therapeutic outcome.
it should be noted that the treatment herein is not directed to the elimination or
treatment of the viral organism itself but is directed to freatment of the respiratory viral
infection that exacerbates other diseases or symptoms of disease, such as asthma
35 (induced by such infections), chronic bronchitis, chronic obstructive pulmonary disease,
otitis media, and sinusitis.



8. A disease state in which, for instance, IL-1 is a major conponent, and
whose 5 production or action, is exacerbated or secreted in response to TNF,
woul d therefore be considered a disease stated nediated by TNF. As used

her ei n, t hgotevairised/t oki ne” refers to any secreted polm' af fects
the functions of cells and is a nol ecul e which nodul atesin Sehgg{):‘{l?éons

between <cells in the immune, inflammtory or hematopoietic response. A

Fegardl s of wriretted dros oriRbuterphrEh o fiRERTHBEAE PRI €°°
general | y r &gspirgteny syacyiial vires fRSYF oduced and secreted by a nmononucl ear cel |,
such as a nacrophage and/or nonocyte. Many other cells however also produce

Ki : h nat | kil l |l s, fi bl , hi. |
et rophi | s, ent Rertan wiEranbe agsiiostny prea s M SIERRR RN  oma
cel | s, epi dexamhpléssthat draowyely Slustralivd BndBareynplodeydoastruddyasahokitatiors oithe

generally rg P fhel 6 roduced by |ynphocyte cells. Exanples of
cyt oki nes i n%:‘ﬁ?ggl, N u?@?@ %@fﬁn imted to, Interleukin-1 (IL- 1),

| nt er| euki n: EXAMPLES yki n-8 (1L-8), Tumor Necrosis Factor-al pha
(TNF-a) and Tunptie dyeskimsinBibiting bidctdeiicompdididsioBlhe pAesans pllertioh @idy.bet he term

, Ki . i vt Okl ; , 0 )
e fecti ve anpamnes BomeToiontit o BasaiarAsary FIRdthr 1 ERncBelodid ace
in the A vBvo levels of the cytokine to normal or sub-nornmal |evels, when
given to a (pahi & TdRdurNeRrdlsFHABME EPNFS al wéif I8RWRER theQir, an@linﬁ?a&maaate

whi ch is exacerbated. by, o cause .. excessi.ve qr,unregul.ated, cytokine
o oduct | on ehyrases of Gutiiedions AN EiagiY TSPl R BRI DI FSERE faHeg erel
"i nhi bi ti onaw deacribedok Adams ebal., UB5H,588:092nwhdse disotestiresiaincofpoeatdd b | nf ect ed

human" is a . gyRkiResWhie is Inplicated in (a) the initiation and/or
mai nt enancero¥ ﬁt clel F\e@(‘:tf}\?ati on and/ or activated T cell-nmediated HV gene

expressi‘%n and/or replication and/or (b) any cytokine-nedi ated di sease
associ at ed Ipesdlkinm sgLh)as cachexia or nuscl e degeneration. As TNF-B (al so

known 51 yTPhO Qg oBAsheFli 86 HohGhel @b AT Gp AN Gind et (21 50

known as cachectin) a nce ea cessim 0gi € responses and
bi nds t o t h&losd prepawtipng Eem velueiseidonotsoertfronnblogd hawek bitfy.coatsazasoidingit®i t ed by
the  conpouRgSprdeduRFof Dok al, D WRALAGMIRNIBE (1084)2 TRokEMBhdLyfeRf( B8 T O
the wap2l nbestad 2wl iEB af F Goteon i it P EculETpE heregl e Sindto 32 oo
identified iluaddnddmre jorldhamesy efter wHichitimrenan-adherenicelis\aie reoroved by benttenov el
protein washing. Test compounds are then added to the cells for 1h before the addition of
lipopolysaccharide (50 ng/ml), and the cultures are incubated at 370C for an additional
24h. Atthe end af this period, culture supernatants are removed and clarified of cells
25 and all debris. Culture supernatants are then immediately assayed for IL-1 biologicai
activity, sither by the method of Simon et al., J. Immunol. Methods, 84, 85, (1985)
(based on ability of IL-1 to stimulate a Interleukin 2 producing cell line (EL-4) to secrete
IL-2, in concert with A23187 ionophore) or the method of Lee et al, J. ImmunoTherapy,
6 (1), 1-12 (1990) (ELISA assay).
30
In vivo TNF assay:
(1) Griswold ef al., Drugs Under Exp. and Clinical Res..XIX (6), 243-248 (1993);
or
(2) Boshm, et al., Journal Of Medicinal Chemistry 39, 3929-3937 (1996) whose
35 disclosures
are incorporated by reference herein in their entirety.
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ki nase vi a dual phosphoryl ation has been observed in different cell systens
upon stimulation by a wide spectrumof stinuli, such as physi cochem cal
stress and treatnent 38 WO 2004/ 073628 PCT/ US2004(004406 wth

| i popol yssaxiwasidesor proinflammatory cytoki nes such as,d rieukin-1 and
tumor necrosis factor. The cytokine biosynthesis inhi EF#@&@?‘&@F”"PM pr esent
I nvention, conpounds of Forrmula (lI) have been determ ned to be potent and

sel ective iydu_fl (outle Hﬁi [<'| activity. These inhibitors are
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responses. |n pakeidejtogvalugtgin yieinhibjtioh of Lirg-inducetTINF piogaction dmezdents,
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i nsensilPi vdyweysanpginatien inishpgasinizad hiegd agllectipr tubas apd storedoonries.eBhe hiead uni que

activities sanpleyapkEdifSdaAaH IR ﬁlﬁ_srﬁﬂ edlleted BRE stofdy 412006 uAl REQiybEthr
in vivo studies. Mbst notable are its

significan tivity,in many suc

ef fecti venté@@:%ﬁ‘kﬁ' 'TL‘LH%A'COI | agen-i nduced arthritis nodel and inhibition of TNF
production in the endotoxic shock nodel. In the latter study, the reduction
in plasma dRYekhgaf TNF correlated with survival and protection from

endot oxi_.c shock rel ated 20 nortal i t%@eAl so of great i;g%ortance are the

conpounds ef f ectMARHYES 13ty from heries Ryerjharatqries srepreberted alyarigys §regsy| | ong
bone or gan withl compeursd/sitvehicleGAfteNe detemtined pretréak G3) tharrhisrard gisen BF& UM

(100a) i n (ropisitEhad® fiohl espeninf 3] Sibipe 65, sigmathofiba 0. 97 U1 Ay
Sci. 696, 149is1¥0) 30Hneke birapesitensely. wiiedatsing Wiedby G@p fhejatipmard angi ogeni c
conponent  MeParimZed\WHolgblSodDis EbitictddaRvimEdthaat byatdiSpunetifd 9@ mirllitedftel C

ti th | d t . O h ' di ich h
oy coas o theTos Rt e ottt G rs portbe el B @1 Biseled Bt ok 1ot
met ast asi s,analysie by ELISH fosTHEw levelscertain arthritic

ELISA Method
 TNFa levels were measured using a sandwich ELISA, as described in Olivera et
25 al, Circ. Shock, 37, 301-306, (1992), whose disclosure is incorporated by reference in
its entirety herein, using a hamster monoclonal antimurine TNFa (Genzyme, Boston,
MA) as the capture antibody and a polyclonal rabbit antimurine TNFa (Genzyme) as the
second antibody. For detection, a peroxidase-conjugated goat antirabbit antibody
(Pierce, Rockford, IL) was added, followed by a substrate for peroxidase (1 mg/m!
30 orthophenylenediamine with 1% urea peroxide). TNFw levels in the plasma samples
from each animal were caiculated from a standard curve generated with recombinant
murine TNFo (Genzyme).

LPS-Stimulated Cytokine Production in Human Whole Blood
35  Assay: Test compound concentrations were prepared at 10 X concentrations and LPS
prepared at 1 ug/ml {final conc. of 50 ng/ml LPS) and added in 50 uL volumes to 1.5 mL
eppendorf tubes. Heparinized human whole blood was obtained from healthy volunteers
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conditions. Therefore CSBP kinase Inhibitors wll be of utility in the
bI ocking of the 30 angi ogenic conponent of these disease states. The term
'excessive or increased proliferation of vasculature inappropriate

angi 0gengad snoafisiSed herein includes, but is not |impp@fistdsndiggeases which
are character| zed by hemangi omas and ocul ar di seases. The term

"I nappropriate angi ogenesis" as used herein includes, but is not limted 35
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whi ch corrprfrqazsga ‘nistering to said mammal , an effective ampunt of a
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i nvention, dyfirefamdeCs@lsiges foctksticempbond{cohwhiralbpthatGstibiea BowsdfiLPgn .
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(1), ph#® maceutically acceptable salts thereof and pharnaceuti cal
conp05|t|or§53p@gama%@|ma§uch may conveni ently be adm ni stered by any of

th t ||

oral 1y, topi cal T S45aY ERpEes o LRET R Gl oreon 2R SRBURAE IO For mul a

(1) may be todftreoninstesidad in an epideraat drowmthifadaveacsptdrdEGERpdajyad edptite conbi ni ng
d di

to convent .@E%?"%’ﬁﬁ'é%‘?‘@é&*e%‘g@%i*ﬁ%‘anﬁ’ﬂ‘ﬁwr iy Fg;sm@“ pLesge =

adni ni st re‘§eFt@ Wéﬁfﬁ‘"@ﬁ%?gu@(yg'égfe%‘rqsﬁ Incugesh CHaking Rrasiu "ePVIPrYWHY second

t her apeut i dalidagol@e:tihnBitiGaTEBRIKina%e SBioQFgeeEBIMedicinakChemistal V897 Bx49g,
granul ati n% nd conpressing or dissolving the ingredients as appropriate to
the desire ‘fgrepar ation. It will be appreciated that the form and character

20 of the phar ndteagtionsare parded byeuns kotlemeRtanaikiate (fram Cawing) insa 8¢ &Y at ed by
the amount wluméiohéatfondheih @ndtbdrbontitin) !25 mm i HogodypHoasy fiadgdipe T out e

O; c 222} ?‘% WWﬁ@g ﬁaﬁgﬁ‘[@m\ﬂg P#%Fsee Wge ! al., ura 300 n§2 pg ré’SQE?%SiE)e fust be

1994)) 2.5 uCi of [g-32PJATP; 0.2 mM sodium orthovanadate; 1 mM DTT; 0.1% BSA;
10% glycerol; 0.67 mM T669 peptide; and 2-4 nM of yeast-expressed, activated and
purified p38. Reactions are initiated by the addition of [gamma-32PIMg/ATP, and
incubated for 25 min. at 37 °C. Inhibitors (dissolved in DMSO) are incubated with the

25 reaction mixture on ice for 30 minutes prior to adding the 32P-ATP. Final DMSO
concentration was 0.16%. Reactions are terminated by adding 10 ul of 0.3 M
phosphoric acid, and phosphorylated peptide was isolated from the reactions by
capturing it on p81 phosphoceiilulose filters. Filters are washed with 75 mM phosphoric
acids, and incorporated 32P was quantified using beta scintillation counter. Under these

30 conditions, the specific activity of p38 will be determined and is generally 400-450
pmol/pmol enzyme, and the activity being linear for up to 2 hours of incubation. The
kinase activity values are obtained after subtracting values generated in the absence of
substrate which were 10-15% of total values. |

Examples 11 and 12 demonstrated significantly less activity in this assay in

35 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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conpatible wwth the other ingredients of the fornmulation and not del eterious
to the recipient thereof. 25 The pharmaceutical carrier enployed may be,
for exanple, either a solid or |iquid. Exenplary of solid carriers are

| act ose, wenofadaag, sucrose, talc, gelatin, agar, pegdyifs0fidsbe
magnesi um stearate, stearic acid and the |i ke. Exenplary of liquid carriers
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In 5 contr agdsay ﬁmﬁ be fouhdasl WD HB58E5I Whdsé BisEIbsuré @ iBédporale@hemireBOUS,
I ntraperi tﬁ{]ﬁe?ér{c I ntramuscul ar adm ni stration. Fornul ati ons suitable for
atio

t opi cal n include liquid or sem-liquid preparations suitable
for penetration through the skin to the site of inflammtion such as

l'i ni ments, bnglhqn@;mgagﬁgﬂl_-mmhmnts or pastes and drops suitable for
adm ni sgfration t

. ot
conpris& for toﬁ\'st%ﬁsaléﬂ?ﬁ'ﬁ?tg?ﬁeélth%ﬁg'gg?ﬁreeéﬁ’ﬁeﬁs'%? |%eﬁgﬁkgrg£§ aﬁﬁ) ’f‘gﬁxi nst ance
from1l % t oin3pedifc bmngéuloms‘folldvmg mtpmlinamtaldaterdl fluidipeycubsiovetramatiobpain se as

h 109
g‘rJ gf e?ZbI y Wé}r,x g”i '?é% \‘fvoﬁﬂj‘étsﬁgag altéaﬁﬁt FOW %@l g%\g%le %g to the
present i nvXR{gssien |°ﬁB+U31@RMd§éegsmmewqueﬁ 'naﬁBB?'T'Q:%‘ialnd'ﬁgw'i% t$sehe skin or
eye. An eyerebidhal@hanmfis iif OyIpKine siichHsal1 B plag@ueRUS tHaidst-iraumaietpatobicy
contai iyg g BAGLAIVE S8§ueHAL: TR RfunP " £OFGER d¥ayRbPBIFuRliA WY 1O those for

t he
97/35856 whose disclosure is incorporated herein by reference.

Angiogenesis Assay:
Described in WO 97/32583, whose disclosure is incorporated herein by
25 reference, is an assay for determination of inflammatory angiogenesis that may be used
to show that cytokine inhibition will stop the tissue destruction of excessive or
inappropriate proliferation of blood vessels.

Rhinovirus/influenza Assay:

30 Cell lines, rhinovirus serotype 39, and influenza virus A/PR/8/34 were purchased
from American Type Culture Collection {ATCC). BEAS-2B celis 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

35 serum, 2mM l-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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preparation of drops. Lotions or lininents for application to the skin may
al so include an agent to hasten drying and to cool the skin, such as an
al cohol or acetone, and/or a noisturizer such as glycerol or an oil such as

castor Oiwps@ingi s oil. 20 Creans, ointnents or pasicgaysasssdsnd to the
present invention are sem-solid formul ations of the active i ngredient for

external application. They may be  nade by m Xi ng the active ingredient in

finely-divi n soI en3| nin an
ey i 1ot o6 BRSO Pl AT Loph Gt e r AR B, | 2
greasy or n@fﬁc@nerawhna\g@s ﬂﬁ@%‘&%‘éefﬁﬁpe@@rﬁ!ﬂa %ﬁeﬂmﬂﬂ@ﬂmﬂféﬂ@wn@hmas har d,
soft 25 or jhdupeiish K3aed aﬂérwrm&hwﬁ&rumm wRERPIRYd whh fmélﬂhbanﬁ aﬁ@&ﬂtur& nuci | age;

o1 wool niire Biupated i odfenal 7 fodf® ﬂ% 67 gl eS8 a8fa Bust ol < o
aci d t oget hpost-infectioraweralassdyetl farwytokias ppteip goreestrafiopdy|ELUSA asingracr ogel . The
f or mul ati onofferkiBfi A RN ﬁts%ﬁ&Du%#%fggﬁgevﬁlé il GiadGlkb WBIoRARBA poMCh as an

anlonlc cationic non-1ronic s SOor tan ester or a
pol yoxyet hyduiie sgperpaianisising & migiofitsaiion assayje AlRLAgel geiwes (Sybausiastaht ur al
guns, cel | WuprL1ghs).i mauitvesiredted wmpwmmazsenmworsabmgsm;nmd S0 Inliass

silicas, {]:Qloff?nﬁf’ecﬁorﬁg &!kSBF n?p%ﬁndsaﬁe g% ”egnla!réh in ﬁflﬁﬁﬁa&&@?% uded. Drops

accor di ng sen |nven i'on’ nay Arein QNS 8r oily
sol uti ofs (ﬁtorgégb@ﬁsﬁ ons and may be prepared by dissolving the active

e ot it st il e
i nclgudl ng &" @ﬁt?:ff%cgcgs ?F@@ \Q@éﬁ{eduqmgn@ggw@ ?1"6 m"ﬁﬂp%%tsﬁ'eﬁ %’ Y

clarified byeréhatvested emanbuatmaémntedftercadéltlsruoftrhbbwmsoIﬁleeacnm oftpriosinei s 41 WO

20041 073523BHolySi80 B4 PAAADS irhFByISE Ak tha26l B SEbRIERSkIN hvdlibRIaY N9 or

nalntalnlng at 9 OUF ternati ve e sol ution nay

be stert®l i 25 W33 Reripimed aqsardingdo f@dﬂ%@%ﬂ”&lﬁstm@r@dﬁhgﬁmﬂus B¥8 an aseptic
t echni que. malmhmsodgﬂ(nbueweﬁhglahdalomMIn&omgl cidal agents suitable for

| In th i t 2%

bonzat kon um 5 dheaTE S HRCREATEE s o irkall with kPSR Bub BB S )
sol vents f VPR3 4)m@§%%ftfhlbwif(9‘ﬁ GHltusp F\}P%@ﬁt%ﬂtl“@ﬁi fﬁaﬁl@ﬁiﬁdésaf’?c?@lhéw di | ut ed
al cohol anthat-pRtisnandteiea by ELONBPsskneQls deBtiBedabbye. My be admi ni stered

ot andh) | e ids; iy r&éﬁ&?%fﬁuba?ﬁerﬁﬁ{fféﬁt% peptig baR T at i on.
The subc ut deadlectionaRackvile, MBlwasigrawnfirothrllatoip aavityitob 1 @ Hay old chicken eggs.
Following incubation at 37°C, and refrigeration for 2 1/2 hours at 4°C, allantoic fluid was
harvested, pooled, and centrifuged (1,000 rcf; 15 min; 4°C) to remove cells.
Supernatant was aliquoted and stored at -70°C. The titer of the stock culture of virus
25 was 1.0 x 10" Tissue Culture Infective Dose/m| (TCIDs)
Inoculation procedure: Four-six week old female Balb/cAnNcrBr mice were obtained
from Charles River, Raleigh, NC. Animals were infected intranasally. Mice were
anesthetized by intraperitoneal injection of Ketamine (40mg/kg; Fort Dodge Labs, Fort
Dodge, la) and Xylazine (5 mg/kg; Miles, Shawnee Mission, Ks} and then inoculated with
30 100 TCID50 of PR3 diluted in PBS in 20 ui. 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
35 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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10 adm nistration are generally preferred. Appropriate dosage forns for such
adm ni stration may be prepared by conventional techniques. Conpounds of
Formula (1) nay also be adm nistered by inhalation, that is by intranasal
and oral Iwbab@lhsgsy adm nistration. Appropriate dosage fornms for suc

admini stration, such as an aerosol fornulation or a net@fEd0dEeusq nhal er,
may be prepared by conventional techniques. 15 For all nmethods of use

di scl d h h | | d
L A A AP oA b B 2
veight , - pr efEresisiey wel (ﬂﬁﬂ@lgﬂlutlnaolog Wes e aﬂg’ k hourat Feonptepiperaiirky The drosabout

0.5 ny to fere exgrlaSseirdd 5090608 catAS i o about BO
ng/ kg of total bogy wei ght, preferabiy fromégggg!tﬁg cﬁt&?fg&ggﬁg 5""3'8 ny/ kg,

and nore pr&PEEEY from about 0.5 20 ng to 15ng/ kg. The daily topical
dosage régl EbISAsi Cytolpnecibeeisakye headurenbyGulntitativiecELISA using coramerciiligt er ed one

to four, mals a n dosage
regi nen wl ﬁ@%@?ﬁ%b‘%@ S%Fn ;rg%]?%hérﬂ%%gﬂngm? %Qﬁ?ﬁ%{r}éﬂilﬁ?ﬁb ﬁ?g per dag
It will al SePrisavassiesind Breenbijugatien 6*1‘14$QQOITP"1| or & minutasy Tﬂ’ﬁ&tﬁoklh% opt i nal
quantity ancorepmeitiofs ahd thlremlbms Wend delaEmaRisisfesariben b ehaniadiaerul-g, (1) or

a pharmaceu al_| C 25 1 h of will be determ ned by t he

nat ure and I‘f X@(ﬁ%@t%keﬁﬁ %‘?PGSE?' Ia&feat ed, the form route and site
of admni M@ st WqupnrometAasapaMyabmramdmt(MﬂQ) abmltmgvatsrdamrmm;ad kindticathat  such
opti muns cage a@scﬁss@&m@ara BYalC @u@)menefwaﬂbﬁ%mbg%% hérﬁog@nlzbdf# so be
appreci ated b nq art course of treatnent,
e “t e ntiAdeey Jnmﬁyleemamm%rm 38) lsamya Bhoral G- S Lous, Moj

phar maceut i which yaa diseglvedih®.Sml Rotdssizmeamiospithtg buften (hErBakay Stientifia, def i ned

nunber of dFN Mipstfiftd I\Pﬁ Eél%@\fr}r?zﬂ&?% P&tbﬂﬁiﬁg sﬁ#:b{els%ré &ﬁ}&?ed té'?rfa Y

conventi ona ation conpounds of

For mul a1§ | ) thawysonicatipryEolesRamen 8883; Geleftarmar. WementHils, Il dtwes.nary t r eat nent
of mammal s, sogﬁmloﬁm@rehuémﬂsared By Béiﬂ’ﬁ*uéétloh abi D600 07 a1 5GHRMAP a1 or

CYL oKL 12 | el el oAV Bl AL A ner Bl ) oc2ec
di sease st ateastion afiO-Bianisidinssdihydochldrite @'ho 175 MgémiNSigmeehastical CoaStrent
S eclt i gn bULou.grl é\nbzg\{nh er%@%e Hj/dr@éen: ﬁgf'ctﬁfﬁve' (&fna C}Féfﬁ&?ﬂ'(ﬁi Sg‘:}g?,'g gtsao)w r2 U\sMe)s
|2884;J 0%%28%4@532@5&’/3&)&%%’@“% 'i’sr‘un%g ¢ hﬁé@‘?ﬁ%ﬁgt%g%?ﬁtrﬁpmt?rﬂgt capri ne
arthritis v{AulsrtonyCanéitted witltsa tmpemaievél coufrol devios. 50 altaf ateriabtolbefassdyiedns, such
as but not |LobiGed ib8sh Gl dresbi EEARMYRTH ShRRhcY Wal FrdaElindd at a wave length
of 460 nm for 2 minutes at 25°C.
Whole Body Plethysomography: Influenza virus infected mice were placed into a
25 whole body plethysomograph box with an internal volume of approximately 350-ml. A
bias airflow of one I/min was applied to the box and flow changes were measured and
recorded with a Buxco XA data acquisition and respiratory analysis system (Buxco
Electronics, Sharon, CT). Animals were allowed to acclimate to the plethysomograph
box for 2 min, before airflow data was recorded. Airway measurements were calculated
30 as Penh (enhanced pause). Penh has previously 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.
35 Determination of arterial oxygen saturation. A Nonin veterinary hand heid pulse
oximeter 8500V with lingual sensor (Nonin Medical, Inc., Plymouth MN) was used to
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bovi ne i munodefi ci ency virus, or canine inmunodeficiency virus or other
retroviral infections. 5 Another aspect of the present invention is a

nmet hod of treating the common cold or respiratory viral infection caused by
human r higePabdiiseg HRV) . ot her enteroviruses, coronavbéﬂ@sﬂmﬂ&mkgnza virus,
parai nfluenza virus, respiratory syncytial virus enovirus in a hunan
I n need t hereof mhlch nmet hod conprises adm nistering to said human an

Cnvent | on FaoH e rsFaonaEh el noPRans ds ORHRR I Rl hot Cenza

i nduced pnéAntiriatokial Ag@tmmﬁhahernoth@rew 8§16f26f6)ahi ch et hod corrpri ses

resent i nyos t”"m’ﬁ'd‘“m"% B A o A b tor
for the tﬁﬂi@?ﬁ'@ﬁ{ﬂ,edﬁﬁéea WE?%&&%““HFG I8 MICPROFAL &?Q’B?fe'a ociated with a

viral i5f edferencedih itaentirstyhuman rhinovirus (HRV), other enteroviruses,
coronavirus, infl uenza vi rus, parainfluenza virus, respiratory syncyti al
virus, or adenovi r us. artlcular the present invention is directed to
the treat NENOWHWFFQP"PHYU@FF%WWMS%ﬁsﬁlﬁrran which is caused by the human

rhi nOV:c lr us ( HRVIhe OSBRkinasé ehAvie! ﬁﬂuoref&hpliyaﬁd &b a vhridbls|esheantition of |
par ai nfl uepza_virus ira cytial ,virus an enovirus. In
o ¢ cul ar HerestchiRRapTcE B isBhetpd BRBEY S PactibortRemiy? Pt ArERRR e, hat
exacer bat ecerslittona sgéhitiatde thetapsenashof itest eoropasnd fhe fterasaent ligarshishi ti s, chronic
obstructi V@rgmﬁé&dﬂ? QoY) %ﬁﬁﬁéﬁourﬂtdnﬁ'ﬁm%@és@m@&% ﬁx‘ﬁfbﬁb’%‘t Ebriventitioh ©

i nhibiting % other ﬁ ﬁ%se !}/P g i regtlnga

r hi novi rus‘%‘bﬂf o g RERAL inbikiter tag.antgotropy ph{he H?Q%‘Pd \"°rFPF'é3“t{]ﬂ?@ ¥ nase for
treati ng HRasurally differenefsan thet moupdwalual |1 nf ecti ons causing the common col d

25 is believed novel. It should be noted that the respiratory viral
infection treated herein ]ght al so be associated with a secondary
bact er 1l i nf ecThegencenfeation st lgrase enzyrpelphould mipteralit bes> 1arKiphRinoni a. For use

herei n tr eaérnteRtrativRf fllisrbstdat l@@ﬁ@l’éqhﬁé’d ﬁmfdepeﬂm the |r&trblheﬁbf@ﬂiseﬂ,r0Up i

suscepti bl ch infections | ude reducin npt ons
of 5. amearbediiitserdth 83 R oendm R huheliBa, e ETbat BtR B8 MIRERC 1o T he
i nci dence tswer thandim/congemtation htltivaseianzyme and priferably lass tmate‘rqﬁatlne kimse whi ch

i mproves t BRziesoRREMEatiSn.out cone. It should be noted that the treatnent
herein_js not directed to the elimnation or treatnent of the viral
organlg itself but is directed to treatnent of the respiratory viral

i nfection WHppica padeaobiat es ot her di seases or synptons of di sease, such as

ast hma All components dissolved in Buffer of final composition 62.5 mM HEPES, pH 7.5,
1.25 mM CHAPS, 1.256 mM DTT, 12.5 mM MgCl, 3.3% DMSO.
p38 Enzyme concentration: 12 nM
25 Fluorescent ligand concentration: 5 nM
Test compound concentration: 0.1 nM - 100 uM
Components incubated in 30 ul final volume in NUNC 384 well black microtitre plate
until equilibrium reached (5-30 mins)
Fluorescence anisotropy read in LJL Acquest.
30 Definitions: K = dissociation constant for inhibitor binding
K; = dissociation constant for fiuorescent ligand binding
The fluorescent ligand is the following compound:
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35 (induced by such infections), chronic bronchitis, chronic obstructive
pul mronary di sease, otitis nmedia, and sinusitis. 43 WO 2004/ 073628

PCT/ US20041004406 A preferred virus for treatnment herein is the hunman

r hi novir on (HRV) or respiratory syncyti al The
mvenUoﬁv&O{MI noev be described by reference to the f ﬁoémm#gﬁﬁbl ol ogical 5
exanples that are nerely illustrative and are not to be construed as a
limtation of e scope of the present invention. Bl OLOG CAL EXAMPLES The
cyt oki ne-i nhi %@_\emcts of conpounds of the present invention nay be
determ ned by t in vitro assays: Assays for Interleukin - 1
(Ie-2), Interl in - 10 8 &8 ), and Tunour Necrosis Factor (TNF) are
wel | known i Athe art, and e found in a nunber of publications, and
patents. Representative sui ¥ssays for use herein are descri bed in
Adanms et al., US 5,593, 992 ose disclosure is incorporated by reference
inits entirety. 15 Intenl,reuki n- 1(lIL- 1) Human peri pheral bl ood nonocytes
are isolated and pu ed fromeither fre reparations from

vol unt eer W 't"?Bl'ssdB’UPd f’?‘Brﬁ IBT%@B“WY!HJ'"FW) %‘8&"1‘%”‘%[@&'3’#’6'?%’"@’ T2 he
procedur e eofilolopherial ancethebamihelgrssnnol , 132, 936 (1984). These npnocytes
(1x106) 20 are plated in 24-well plates at a concentration of 1-2 mllion/m

per well. The cells are allowed to adhere for 2 hours, ‘after which tine
non- adh2r ent c eRerreggniative eomeeungs ofEermuia (lm@lﬂlamyermstpdwhpm are then

added to tEﬁa,ﬁabéstéﬁae:%bnaeiéaraepmew@dﬁvtamepé pkilip@Roigsaprahar i de (50

ng/m), and the are ubat at 370C for an additional 24h. At
the and of "¢gAtYe %@rq%%%éﬂmﬁ@? ﬁg'ﬁf%ts are renoved and clarified of

celI's 25 and al Exahaties $2 toO4, tod €8 BuRfelivetranstsated positive AiCSMisradhiatesay, assayed
for 1L-1 bj ﬁ’chQIgér‘éqésZ tﬁ’&“ }Hér%m%iﬂ ih @ﬁvnPyEI(a?ﬁpI%@ﬁ hod, fg(g)SEHQﬂ[t)lgtﬁ%

| mmunol Met hods based on a st nmul ate a

i T
I nterl &0ki PF%C%F%H‘GE?%'SE@PTS gxp %EKWY thigassay PETéa"ﬁ’ V-9respegtivehn@ad t with
A23187 i onEpdrnpies 20r23tdnel 2atdre dotabsibeia t0ik agday, J. | MmunoTherapy, 6 (1),

1-12 (1990) (ELI SA assay).
SYNTHETIC EXAMPLES
The invention will now be described by reference to the following examples
15  which are merely illustrative and are not to be construed as a limitation of the scope of
the present invention. All temperatures are given in degrees centigrade, all solvents
are highest avallable purity and reactions were run under anhydrous conditions in an
Argon (Ar) atmosphere where necessary.
TH-NMR (hereinafter "NMR") spectra were recorded at 400 MHz using a
20  Bruker AM 400 spectrometer or a Bruker AVANCE 400. Multiplicities indicated are:
s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet and br indicates a broad signal.
Flash chromatography was run over Merck Silica gel 60 (230 - 400 mesh) or
equivalent in solvent mixtures as described in each experiment.
satd = saturated; aq = aqueous; NMP = 1-methyl-2-pyrrolidinone; DDQ = 2,3-
25  dichloro-5,6-dicyano-1,4-benzoquinone; SPE = solid phase extraction; other
abbreviations are as described in the ACS Style Guide (American Chemical Society,
Washington, DC, 1986).

General Procedures:
30

A) LC/MS (liquid chromatography/mass spectroscopy)
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30 In vivo TNF assay: (1) Giswld et al., Drugs Under Exp. and Ci nical
Res., XI X (6), 243-248 (1993); or (2) Boehm et al., Journal O Medicinal
Chem stry 39, 3929-3937 (1996) whose 35 disclosures are incorporated by

ref erencewoslogi/g¥zd2p their entirety. 44 WO 2004/ 073628P€%§MQA(;004406
LPS-i nduced TNFa Production in Mce and Rats In order to evaluate in vivo

i nhibition of LPS-induced TNFa production in rodents, both mce and rats

Cabor at or i o8 ?{%&QLE‘?SS APERrTRr Hortiolh BB i Hetfopehd e s 1o

the 30 ni n.faﬁG%W OXaME:  the nice are given LPS (Iipopolysaccharide from
Esheri chi a gowavéiendhyess-830mB5, Signa Chemical Co., St Louis, M) 25

ug/ nouse i n.25 ul 0S te fer ne (pH 7.0) intraperitoneally. Two
hours | at ercf%}‘vgnr‘n3 md{)‘gg'ﬁ'm 'Be %%ﬂ‘gﬁij%hal ation and bl ood sanples are

col | ect €l 1Blow\Rabs3mifeinnat i on i nt o0 heparini zed bl ood col |l ection tubes and
stored on i Jl\%l@h@oﬁxl sanpl es are centrifuged and the plasma collected
and stored g -200C until assayed for TNFalby ELI SA. Rat Method 15 Mal e
Lewis rats ?'Wﬂtéhgﬁ%e%c faniidle + 0PR5% reIcagd are pretreated at various times
with corrpouﬂdvmtB\L@tn%mmlo%dch#1anldleinanamlumdc¢1abtreat tine, the rats are

gi ven '-PSCOéHd%ﬂPQ{OU 4 @D?qgoi rﬁgﬁgﬁhﬁbp%%% 1o§%5/°ﬁ~)b%m955 85, Sigm

Chem cal ntraper| dneall rats are
killed By CO2 inhalation and heparl ni zed whol e blood is collected from each

rat Iby car dBm Mt !Fécttfd@\tﬁ&n%ﬂ@?@ radivd ﬁPL@Qoluhﬁ?l, bﬁﬁltbﬁhﬁﬁ@ bRent The b|| gzdf
sarrp es are.centri ana or
e 2 i Blehlals Aol Hod 2 B yeRionF ABZALE Traaf K 2268 BB )
as descri bedainateGlpattisiosizee5und5 al ., Circ. Shock, 37, 301 306, (1992), whose

di scl osure g defdefinddiddgi®2008f6r@Nce 1N

15  Flow rate : 20ml/min
Injection Volume: 0.5ml
Solvent A : 0.1% formic acid
Solvent B : 95% acstonitrile + 0.05% formic acid

20 Using the synthesis as shown in Scheme 1 the following intermediate and final
compounds of Formula (l) as herein desctibed have been made:

Compounds of Formula (1} and (la):

25 Example 1

7-Bromo-1,5-bis{2-chlorophenyl)-3,4-dihydro[ 1 .8lnaphthvridin-2(1H}-one

Gt

30 1a) 4,6-Dibromo-3-(bromomethyl}-2-(2-chlorophenyl)pyridine
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its entirety herein, using a hanster nonoclonal antinurine TNFa (Genzyne,
Boston, MA) as the capture anti body and a pol ycl onal rabbit antimurine TNFa
(Genzyne) as the second antibody. For detection, a peroxidase-conjugated
goat ant iy i body (Pierce, Rockford, IL) was d by a
substrate ?2@4;83%%%« dase (1 ng/m 30 ort hophenyl enedi am ne 3\({4t hh%fur ea
peroxide). TNFa levels in the plasnma sanples fromeach ani mal were
calcul ated froma standard curve generd wi th reconbinant rnurine TNFa

H (]

(CGenzyne). LPS-Stinul ated Cytokine Prg tion I'n Huiman Wol e Bl ood 35 Assay:
Test conmpound concentrations were prepafedeat 10 X concentrations and LPS
prepared at 1 ug/m (final conc. of )/ M LPS) and added in 50 uL vol unes
to 1.5 mL eppendorf tubes. Hepariniz§d fuman whol e bl ood was obtai ned from
heal thy volunteers 45 WD 2004/ 0736&8 8/S2004/ 004406 and was di spensed

into eppen e a s an mes and the
t ubes i ncug‘gr% é%rgg?q‘ %‘}ﬁ?ﬂf If’lgﬁp 8&?"?{8&% Sﬁ?d g%é?f‘géﬁho' vﬂ?’Ug/q%g%és‘ wer e

cent r i f ugedvhasesiEOBsuNgis heprperatgdmerain by rafexeﬂ?@WltWF@tff@Vuge pl asma was

wi t hdrawn and frozen at -80 C. 5 Q/tokl ne nmeasurenent: IL-1 and/or TNF were

quantifi_ed in S rqi.ze L n- house ELI SA kit was
used to 5detﬂ’it %rfﬁét?’r'ttﬁgcﬁle%é RIIE %‘gﬁf‘{‘]h{"ﬁg@”?fpp'ﬂa@ or TNF were
determ ned from standard curves of t Jpphopriate cytokine and 1C50 val ues
for test conmpound (concentration tt}) 2 {Eaed 50% of LPS-

stimul at ed: cyt oki ne production) were cal cul ated by linear regression

anal ysis. 10 CSBP/ p38 Ki nase Assay~ Xgsay neasures the

CSBP/ p38-cat al yzed transfer of 32P fro a-32P] ATP to threonine residue In
an epidermal growth factor receptor (BGFRJ-dBrived peptide (T669) with the
fol | ow ng seBuiglithium iKRiekMidsl(TBBIGRARNAhATTr (MY,S3. TRIeililife (hda&8hafter 1bI"), See

Gal | agh -
pyri dinyl 3 GmiimalE3Abe it inftor Wes SRgediS P RS CUIEINT0 SRE B Y,
Cheni stry, ingorTHE(15md) atgA§° underpitregsans Aflees Mﬁ%(herewaﬂewm"bd'ﬁq om 96 wel |
pl ate (fg orgdfeion waﬁbobléd f -30° Bhd teviutBeetfie 30.5Mmp B 1AM@Y Pddaed drophvisaal

concentrati /pre)r sti mng %HVI 93@ B%3r 1 r'ﬁ'in7 Ur?cier %itr%/clenl\,/qgaibromo-s-(bromomethyl)-2-(2-
chlorophenyl)pyridine (0.405grams (hereinafter “g”), 0.92mmol) in dry THF (15ml) was
added, and the mixture stirred at —70° for 2h. Glacial acetic acid (2ml) was added, the
temperature allowed io rise to 22° and the solution evaporated in vacuo. The residue
15  was purified by column chromatography over silica (50g) eluting with cyclohexane —
ethyl acetate (9:1)-(5:1) to give the product as an oil (0.21g).

NMR: (400MHz, CDClg) 6 7.75 (1H,s), 7.48-7.25(4H,3xm), 2.94, 2.75 (2H,2xm)}, 2.38,
2.22(2H, 2xm), 1.36 (9H,s).

20 |
LC/MS R 3.91min m/z 474/6/8 [MH"] |

1c)  3-{4,6-Dibromo-2-(2-chlorophenyl)-3-pyridyl]propionic acid

OH cl
0 l =N
B Z Br
25  Tert-butyl 3-{4,8-Dibromo-2-(2-chlorophenyl)-3-pyridyllpropionate (3.86g, 8.116mmol)
was dissolved In trifluoroacetic acid — water (9:1, 25ml) and the solution allowed to
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20 0.17 mM ATP (the Knf ATP] of p38 (see Lee at al., Nature 300, n72 pg.
639-746 (Dec. 1994)); 2.5 uC of [g-32P] ATP, 0.2 nM sodi um orthovanadate; 1
mv DTT; 0.1% BSA;, 10% gl ycerol; 0.67 mM T669 peptide; and 2-4 nM of

yeast - expgSefifdmcast i vated and purified p38. Reactio Rbsb@t €d by the
addi tion o? F‘ﬁarrsrra 32P] Mg/ ATP, and incubated for 25 mri%r}%ﬁod @!} P:

I nhibitors (dissolved in DIVISO) are incubated with the 25 reaction m xture on

ice for 30 [ I¥4) 32P- ATP. Fin Q_.goncentration
was 0.16% eac%’ﬁ)ﬁg dé%u'rs ?%g'ngf dﬁ)hﬁ'eﬁaﬁﬁ‘pﬁ’éﬂt%"h‘facﬁ? Dg“se\'feﬁﬁu%?’ﬁ%phorl c
acid, and protehby wtamshrpwtthwagensgroa §X0g) elutingnvittheyclobaxaneorathyly
capturing idcefile @3- QhPﬁzFﬁh%?tﬁb‘pkHdﬂét%sfah'gﬁﬁrﬁ 96“ ters are washed with 75 nM
phosphoric acids, and i ncor por at ed 32P “was' quantified usi ng beta
scintillation counter. Under these 30 conditions, the specific activity of

P38 wi | I5 beNiBt(40MHzdCRICH) b .85 bab), y. TIQC(@H%,(Y 4€p(1|1bl dd)DB8 enkgthe.32and t he
activity becoﬂgja)l '7%?{ ng' ol éﬁog%l-h%)% Lg?,pé n. The kinase activity
n

val ues are ned ‘a ter subtracti'ng va des generat’ed in the absence of
substrate which were 10-15% of total values. Exanples 11 and 12 denonstrated

si gni fi cantidy Im-eﬁlbrdmbwwméwnwoamm ¢HloropReny)IRAFdiBAprdpanien! es 9

and 10, however they are deened activg inhibitors wthin the context
of this invention. For exanple, conpo
PCT/ US2004/ 004406 denonstrat ed @0 i nydMef 0.06; Exanple 10
denonstrated an 1C50 of 0.2 uM Exasple 1l an |1 C50 of 5uM and Exanple 12 an
| C50 of 13.35. TNF-a In Traumatic Brain Ifjj ully Assay 5 This assay provides
for exam nation of the expression of tuhu“ feeg,0si s factor nRNA in specific

per cussTn PitBrRoBAz AR P RRY-Charnripions 656 & ot SeBmmabives ¢ (o
i nduce ner vdissolyedint toluene {2Emi}-INERanal fBiytanchal 2M eolutiom of dimeatbysilgk ot her
cyt oki nes f&:?i&w?e‘iﬁTNF_dn\é% ﬁ&asn% E&@efdy(‘sﬁ;%’ arfdthé s&g@n éllbﬁgmét%ﬁw ) 9” in gene

expressi on ortant e acute and

regener at i viéP W%S'BHH%’@R'PB WeRISVRRORIAR 7 vRCYQ iapd Breresying g ralisspiéed Bund in WO
97/ 35856 whdishtordinsthans (25enl). SThigsalution wak @dddibsieniy abg2° toef erence.  CNS I njury

nodel ntl"T%gM WU%SZ gﬂk&aﬁ%a%nfbw[&%%%%d& nszMegl onal expression of

interl e i
trlmethylalummlum in toluene (2.6mi) to a solution of 2-chioroaniline (0.55m,

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
20 was separated and the aqueous phase further extracted with dichloromethane (60mi).
The combined organic extracts were dried {Na,S0,), 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%).

25  NMR (400MHz, CDCly) § 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 527/529/531/633 [MH"]

30 1e) 7-Bromo-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H)-one



in specific brain regions follow ng experinental |ateral fluid-percussion
traumatic brain injury (TBI) in rats. Results fromthese assays indicate
that following TBI, the tenporal expression of IL-10 nRNA is regionally
stinul at J ific brain regions. These regional i, cytokines,
such as ﬁﬁ)-if%&g@gy arole in the post-traumatic pat h‘éﬁg%@%‘@?
regenerative sequelae of brain injury, A suitable assay may be found in WO
97135856 whose disclosure is incorporategd herein by reference. Angiogenesis
Assay: Described in WO 97/32583, whose cI osure is incorporated herein by
25 reference, is an assay for deternfhafion of inflammatory angi ogenesis
that nmay be used to show that cytokinheSsmhibition will stop the tissue
destruction of excessive or inapprg J' aLk B{)rol i feration of blood vessels.
Rhi novi rus/ I nfl uenza Assay: 30 CelT | nz;, hi novi rus serotype 39, and

i nfluenza virus ANPR/ 8/ 34 were pur cﬁ%@’ from Anerican Type Cul ture

Coll ection (ATCC). BEAS-2B cells we ul tured according to instructions
provi ded b T | I i,al . epithelial wt h nedia) purchased
fromd oneﬁ’@é%@%ﬁ%%ﬁ%cf@o@& 'GFCQ‘so,r pﬁ'?@'#"@?’“%ﬁ@@?%%'gﬂd titration of
virus, wer d948mam IBme)iwaseiiddas igtosixrionions apd eath dissoluediimDWEBml)ni ng 10%
fetal calf o38 48864 With 38%&50&'05?&%@?50@%@.3@9mﬁ%)‘#85§p@é&l Bdiaé MzMg, A

dificati f t t hod . 1t b baust Al , for i it
"t ect i Bn SO7ETRSY: BRI ST Cromlr MRSt 00T 180007 BL weis used i
t hese st udirestionsWerdeQ@ATEAGRE elPaphrdied BOACOH IAioresiBle\Gad Beated With
2x105/ wel | Hi 5 t |8 f ior to
i(nf ection vvv?aﬁﬁﬂﬁ?lﬁ%*ﬁ %‘?&?P{mnﬁgﬁh?’mgﬁt@%g@Q ﬁm}gs&g%ééa}_g EE(;H%S cul tures
for one hodfroughytiskienhoRic gt apd evaparated ihiasHo-i Histepidue was prifisibyed with fresh

gedi a and ?uhtrmlroaﬁm;awr@ﬁyrmbﬁﬁ@ctaégqremng adlfdbtc%faa@dxaﬁ’a-bwraceﬁée ?40.
uper n ants e ur s -Lnre | S e or
cy'tO oki 8 pr%ﬁ“i?%ﬁ k@@ﬁé‘gm’a@ ﬁ@ﬂf%ﬁyeé'ﬁ"f BR3i il “ﬁ‘g%ﬁ%é’\r/f‘{"gl“ﬁyé%’ai lable kits

(R&D Systens). Virus yield was al so determned from culture supernatants
using a mcrotitration assay in HELA cell cultures (Subauste at al., supra
1995). In QuR WopMHZ, SBIORS) 0. 61718351 Kinf)as 83780 (7HiraY, .320014E) veiss-added 30
m nutes pr,j to infection. Stocks of conmpounds were prepared in DVSO (10
nmM dr ug) alﬁg’%ﬂ“gt ored at -20C.

LC/MS R, 3.55min m/z 447/449/451 [MH*]

15

Example 2
7-Bromo-1,5-bis(2-chlorophenyl)[1,6]naphthyridin-2{1H}-one

Cl
s ‘ =N
o] N # Br

98
20

7-Bromo-1,5-bis{2-chlorophenyl)-3,4-dihydro[1,6]naphthyridin-2(1H)-one {30mg,

0.067mmpol) in carbon tetrachloride (5mi} was treated with NBS (15mg) and AIBN

(1.1mg) and heated under refiux for 1.5h. DBU {10l) was added, the mixture cooled,
25  and dichloromethane (5ml) added, followed by 8% sodium bicarbonate {10mi). The
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For detection of p38 kinase, cultures were incubated in basal nedia w thout
gromh factors and additives to reduce endogenous | evels of activated p38

ki nase. Cells were harvested at various tinmepoints after addition of

rhi novi r Yge 26dh8khd on of tyrosine phosphorylated p38 ddiRas 48&ubf““”0b|0t
was analyzeé by a commercially available kit 15 and was per?%rne accordi ng
to the manufacturer's instructions (PhosphoPlus p38 MAPK Anti body Kit: New

Engl and Bi |l nc. rigoents, BEAS-26 cells were jnfected with
i nfluenza 3‘!1 ’?‘@29 ‘(%?CF%I%S%& ﬂjﬁ %88%?6% h?ﬁgﬁ,tggge&pqaﬁ?w g éqst_o%tb%re

super nat antProgusct asany ewblle 8didand 72 hour post-infection and tested by ELISA
for cytokine as described above. 20 Cells and Virus: Influenza A/ PR/ 8/ 34 sub

o oun 1t MBI AANIE O3, o PE7 i, 748 R el B 6N e s clTh, "

i ncubatison at 37C, and refrigeration for 2 1/2 hours at 4C, allantoic fluid
was harvestomths RIY R a0 ddofripped (1, 000 rcf; 15 min; 4C) to renove
cells. Supernat ant  was g??quot ed arg@ gtored at -70C. The titer of the stock
culture of virus 25 was 1.0 x 1010 Tissue Culture Infective Dose/m

(TG D50) Inoculation procedure: Four Exampiesk ol d femal e Bal b/ cAnNcrl Br mice

ver e obt i NP8 pydys Qo REh Ry o Yo FR Sy AR Rt ool BE

h
i nt ranasal Iy~ Mt raper rtored
Ket am n® (4lild-eng Fort Dodge Labs, Fort Dodge, Is) and Xyl azine (5 ng/Kkg;
M| es, Shawnee M ssion, Ks) and then inoculated with 30 100 TCI D50 of PRS
diluted in PBS in 20 ul. Animals were ofserved daily for signs of
infection. Al aninmal studies were aped by Smi t hKline Beecham
Phar maceuticals Institutional Aninmal "G&fesand Use Committee. Virus
titration: At various tinmes post i Lon, aminmals were sacrificed and
| ungs were aseptically harvested. T i re honogeni zed, in vials
containing 1 mcron glass 35 begaddwwbBhasSp ¥ducts, Bartlesville, OK) and
1 m. of Eagles minimal essential nmgddiyn Cell debris was cleared by
centrifugation at 1,000 rcf for 15 utes at 4C, and supernatants were
serially diluted on Madi n-Darby cakyne kidney (MOCK) cells. 48 WO
2004/ 073628 PCT/ US2004/ 004406 After 5 days of incubation at 37C (5% C02),
50 pl of 0.5%chick red blood cells were added per well, and agglutination
was read afZ-Bromo-hbthis(2thinmpheryd[1péinaththyedin-BitHaney88mg, L.eaSmmoleags essed as

50% ti sdie Gulldivabifh NIPAEH) Wha 40m%l (lhiR?)s-GBp&atdail)q 85y, d immhdif
added, and the solution heated in a Smith creator microwave at 220° for 0.5h. After
cooling, the solution was added to water (12mi) and extracted with dichloromethane
(10ml). The mixture was passed through a hydrophobic frit and evaporated in vacuo.
The residue was purified by SPE (SiOz, 10g) eluting with dichloromethane-msthanol

20 (98:2) to afford the title compound as a gum {9mg, 23%).

NMR (400MHz, CDCI3) § 7.68-7.65 (1H,m), 7.55-7.30 (8H,m), 8.37 (1H,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).

25 LC/MS R, 2.84min m/z 456/458 [MH"]

Example 4

30 vilaminolethyllacetamide
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regression. 5 EUSA: Cytokine |levels were neasured by quantitative ELISA
using comrercially available kits. Ear sanples were honobgeni zed using a
tissue mnser in PBS. Cell debris was cleared by centrifugation at 14,000
rpm for Swg a@se28 The cytokine concentrations and thpeshiedofldedis e

determ ned as described by the manufacturer; 1L-6, |FNy, and KC (R&D
Systens, M nneapolis, MN). 10 Myefoperoxi' dase Assay: Myel operoxi dase (MPO
activity was determ ned kinetically_ ~as described by Bradley at al. (1982).
Briefly, rabbit cornea were honogen l in Hexadecyl Trinethyl-Anmonium
Brom de (HTAB) (Sigma Chem cal Co. ®ui s, M) which was dissolved in
0.5 m Pot assi um phosphat e buffer Baker Scientif ic, Phillipsburg,

NJ). Fol |l ow ng honogeni zati on, pl es e subjected to freeze 15

t haw- soni cati on (Col e- Par ner 883 ) fernon Hills, 11) 3 tines.
Suspensi ons were then cleared b enter i flugatiop at 12,500 x g for 15 m nutes
at 4C. MPO enzymatic activity eterm ned by colornetric change in
absorbance during a reaction of i ani si di ne di hydrochioride (CDI) 0.175
ng/ M (Sig Chem cal. St ul,s . W . 0002% Hyd en_per oxi de

(2 e chont By S s epiatephenyifheitsnsybtiat rane doeme S SRS by Lo ng
a Becknman Diisihed SplbiPr(emh) @nd feacetyletiernediaminn(300ag,)2.938mmaol) addel, and

t enper at ur d =% R ‘ B ed to
950 ul of %ﬁggigﬁidﬂqm%ﬁégelﬁ?nsr@%s%é%gﬁge wagé ?r!e%ééﬁ;&e?gbglti a \7\2(?3%%8@% of 460
nm for 2 ni RO ¥inDa BRPULGY RIS AN teRidus RBGHNGHPetwean 8o AU 1 us

i nfected ni siearb&ate @raxad dicHlgomethaife (Yomi)e The thixtpleatdsymesahapph Box with an

internal v ; ' . - m R . rfd e I/mn was
appl 1 od o PuEGASbic AR RN paBs TheteslBhE aE il U BBUART | 1" Brcco
XA dat a acqehremnetpgraphnever siligs (18gpiytingrvdihyethys acgiate and etbykacstateEmetheneni cs,

fShar <23n, ~ CT) (9: Atd 2@ cu}uaé 9@1&0%& W fadiser bm"'ﬁi Hy%hid?rﬁhtéﬁr&ﬁﬂiry&@?sg)’(@ph box

or : airflow Was . ecor : rwa asur ement s r

ol cul ol FaJ0Sal Metheni SR MRS iR ammob s RISV Bepréfisto as an
| ndex of aiasayhiteotdid(1&TeB28%)d correl ates with increased intrapleural
pressure. The algorithmfor Penh <calculation is as follows: Penh =

[ (expi ratorr\é time / relaxation ti ma%-l j_ X E7oeak ex irator)é flow / peak

i nspi r at or yNMRJAHOMIe CPGI3) 2,4.88 (BHhm "7n'=i,é‘7-§7 theMy 1HgR), BER&1HBGR)i red for
70% of t he6.B8 ¢iM,d)yyBI361EH B Shid (&b bt 1) 3147-328 Dt ,an M .T&{3H). of arterial oxygen
saturatjléjn. A Nonin veterinary hand held pul se

LG/MS R, 2.96min m/z 467/469 [MH"]

Example 5

20  one, formate salt

Cl

7-Bromo-1,5-bis(2-chlorophenyl)[1,6]naphthyridin-2(1H)-one (150mg, 0.336mmol) was
25  dissolved in NMP (5ml), and 2-aminomethylimidazole dihydrochloride (286mg,
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oxi meter 8500V with lingual sensor (Nonin Medical, Inc., Plymouth MN) was
used to 49 WD 2004/ 073628 PCT/ US2004/ 004406 determne daily arteri al
oxygen saturation %pQ2 as described (Sidwell et at. 1992 Antim crobi al
Agent s angoGagprPidigr apy 36: 473-476). Additional data agpep Aoolidagli fications
may be found in PCT/USOQ 25386, (WD 01/19322) filed 15 Sept enber 2000,
whose disclosure is incorporated herein by 5 reference in its entlrety

Fl uor escenc

fluor escent?Fgﬂjﬂﬁlgbéﬁ@x%é%%%%@%@gﬁgﬂg%ﬁ%&%?ﬂiél"?g%t%g@ ound are

i ncubat ed tb@%@chléra $raith eragtar micerwave whagf’ for ot Q.8 i The roixes was addedndi t i ons

such ]E hat lttlbvteh@r a@u?%&ns&e@tmrt @i&ﬁlo@ﬁfémuawt b, frksian, %ﬁ\@&ﬁ@ i g?][td I's t

Si gnl i can >5 uf ficien
concentrati % ﬁhié’ @9"&95‘#%?8 %asﬁ?)‘?g Td h%qrgt?rhogﬁ: ft"hancgﬁ‘fa%ﬁ?%%{] ¥8f“% he unbound
f1 uor escent The gad@lrest;lue waa passed|dpwdiahfSEPed cartridgen(dd) celwtingrvdthwaétbanol, 15 The
concentrati gfjofdd maﬁm?da?awmme%%ut té emi@t@ rcﬂtaexbr&ﬁ.ci ﬁh.éw& ?@ﬁ@d by

concentration f | uorescent |1 @w r ed S
i nst r ument afRSHARSIRG autoprep toralo tﬂ%P@Q gﬁ?%ﬂ‘l‘ﬂ‘ ”Eﬂ otHeni cal properti es.

The concentratl on used nust be | ower than t he concentratl on of ki nase

CUEYTE! SrONRIEBORAL iSRS BAH o, A5 AR mEP BTGy 5T o0 20
65 5 mwcﬂEpggdqwtmastszt & ﬁnma@ws)zsemm 12.5 nM MyCL2 3. 3% DVEO

p38 Enzynme concentration: 12 nM 25 Fluorescent |igand concentration: 5 nM
Test conpou r.ati 100 uM Conponents incubated in 30 ul
final vol unggn\&ow %??Q%W mcrotitre plate until equilibrium
reached (5-30 m ns) Fl uorescence ani sotropy read in UL Acquest. 30
Definitions: K, di ssoci ati on constm}nﬁ‘@g i nhibitor binding Kf =

di ssoci ati on constant for fluorescent
? 15-B|s@-0hlorophen -7-1L2-(Isoprogﬂamlng)ethvﬂammj1 .&n aphthytidin-2(1H)-

one, formate salt

[¢]
= N

o N = N/‘vn\]/CHa

<kjrc. 1 oH,

OH

7-Bromo-1,5-bis(2-chlorophenyl)[1,6]naphthyridin-2(1H}-one (59mg, 0.132mmol) was
20  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) to afford the product as
25 agum (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).

30
LC/MS R, 2.53min m/z 467/469 [MH"]
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The fluorescent ligand is the follow ng conpound: 50 WD 2004/ 073628
PCT/ US2004/ 004406 NI NN C ONH O H'Nwich is derived from
5-[2- (4-am nonet hyl phenyl )-5-pyridin-4-yl-1 Himdazol -4-yl]-2- chl orophenol
and r hodg n. 5 Representative conpounds of Fo d (la) were
tested igﬂ%ﬂﬁg@ggéay. Exanples 3 to 7 denonstrated aﬁgté@%é¥§ﬁgﬁ 7.8 and
8.8. pKi in this assay is the negative log of the Ki termas determ ned
herein. Exanples 12 to 14, and 18 to 20 all denonstrated positive IC50's in
this assay, and all are less than 1 mcronolar in activity. Exanples 2, 8,
9, 15(g), Exanple 17 as 10 two confXamplei7Tonal i somers exhibited a pKi in
t hi s assay 1@&Big(2CHdérdpHend! Ao M Ehapht in-gEXERees 21, 23 and 24 were not
tested in this assay. SYNTHETI € tnvention will now be described
by reference to the follow ng exanples 15 which are nerely illustrative and
are not to be construed as a limtati f the scope of the present
invention. Al tenperatures are giv egrees centi-grade, all solvents
are highest available purity and reacti gns were run under anhydrous
conditions in an Argon (Ar) atnos ere necessary. 1 H NWR
(hereinafter "NVMR') spectra were I ediat 400 MHz using a 20 Bruker AM
400 spectroneter or a Bruker AVANCE M00. MYP¢iplicities indicated are:
s=singlet, d=doublet, t=triplet, Q- Ptet, mrmultiplet and br indicates a
broad signal. Flash chronmatograph s run over Merck Silica gel 60 (230 -
400 nmesh) or equivalent in solvent ™mMxtures as described in each
exper i ment 7-Byano-1;8bis@rchioskineny) F6paptanyRin-NVH)-sre reatiey with 2Ryarhstia di none;
DDQ = 2, 3-; ﬁh%‘&@&&‘t@tﬁ@‘ﬁo%&%ﬂ’ 4- benzoqui none; SPE = solid phase

ot her

extraction;

LC/MS R, 3.00min m/z 382/384 [MH']
10
Example 8
1,5-Bis(2-Chlorophenyl)-7-chloro-[1.8]naphthyridin-2(1H)-one

Cl
= I\N
o} N # Cl

15  7-Bromo-1,5-bis(2-chlorophenyl)[1,6Inaphthyridin-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; 3.48min m/z 401/403/405 [MH"]
20

Using the synthesis as shown in Scheme 2, the following intermediate and final
compounds of Formula (|, X = H) as herein described have been made:

59



abbrevi ations are as described in the ACS Style CGuide (American Chem cal
Society, Washington, DC, 1986). General Procedures: 30 Al LCM (liquid
chr omat ogr aphy/ mass spectroscopy) 51 WD 2004/073628 PCT/ Uus2004/ 004406

Wat er s ctronmeter operating in positive io y node,
mass range %’6’?@800 anu. WV wavel ength : 215- 330nM 649@P{g€m X 4.6mm
I D, 3m ABZ+PLUS 5 Flow Rate 3ml/mn Injection Vol une : Sol vent A 95%
acetonitrile + 0.05%formc acid So‘;ventI : Ol%formc acid + 10nmM
TAMPe5. 100% A/ 3. 5nin, 100% A/ 1.1 nin,

ammoni um acet at e Gradl ent : 0% A/ 0

100- 0% A/ 0 1Banavi Ay NS din-2seneonat ed Preparative HPLC col um,

condi tions and el uent The prepar ative colum used was a Supel cosil ABZpI us

(10cm x 2.12cminternal diameter; partigle size 5m UV detection wavel ength
200-320nM 15 Flow rate : 20mil/ m' niln i

conpounds of Formula (1) as herein df B¥d have been made: Conpounds of

FormJIa(I) and (1s): 25 Exanple 1 N
7- Brono- 1. 5- bi s(2-chl oronhenvi) - 3. 2" dilhvdr of 1.61nanht hvri di n- 2(1 H-one C1
N rj

5  5-Phenyl-1H-[1,6]naphthyridin-2-one 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 hersin {0.111 g, 0.5 mmol), and was dissolved in DMF (2
mL} and stirred under argon. Potassium carbonate (0.066 g, 0.5 mmol) was added,
-and the mixture heated in an oil bath to 100 °C for 1 hour. Benzyl bromide {0.086g,
10 0.5 mmol) was added, and the heating was continued for 6 hours. The solvent was
removed 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% K;COg, the organic phase was washed with water, brine, dried
over anhydrous NapSOy filtered, and evaporated to give the product which was then
15  recrystallized from methylene chloride/hexane to give the title compound as a white
crystalline solid. mp 101-102°C.
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ONA Br q 30 1la) 4, 6-D brono-3-(brononet hyl)-2-(2-chl orophenyl) pyri di ne
52 WD 2004/ 073628 PCT/ US20041004406 / cl N O Preparation of the title
conmpound was synt hesi zed as described in WO 02/058695 whose disclosure is
i ncor por by reference inits entlrety 51

3-[4, 6- Dq?j‘?gorggmzﬁ%d; chl orophenyl ) - 3- pyri dyl j propi onat E’)CTZ)&& 04@)M‘W~N B O
n-Butyllithiumin hexanes (1.6Mlar (hereinafter "M), 3. 75 mllilitre
(hereinafter "m"), 6.0 mllinole é%&hqafter "mol ")) was added to

di -i sopropyl am ne (0.84nl, 6. Omol) THE (15ml) at -10 under
nitrogen. After 5 mnutes (hereinafter "'). the 10 solution was cooled to
-70 and tert-butyl acetate (0.5m, 3.71 wg®l) added dropwi se. After
stirring at -70 C for 10 m n. under ni jen,
4, 6- Di br ono- 3- (br ononet hyl ) - 2- (2- chl@trophenyl ) pyri di ne (0.405grans
(hereinafter "g"), 0.92mml) in dry 2 ) was added, and the m xture
stirred at -70 for 2h. dacial acet?c Rcid (2ml) was added, the tenperature
allowed to rise to 22 and the sol uti ggggvaporated I n vacuo. The residue 15
was purified by colum chromat ograph er silica (50g) eluting with

cycl ohexane - et hyI acet ate (9:1)-(5:1)y to give the product as an oil

(0.219). hyfidi-2/dne( 1H, s) , 7.48-7. 25(4H, 3xm), 2. 94, 2.75
(2H, 2xm), -

v 24731 ﬁfﬁq i %ééﬁﬁb'gﬁﬁ% 3heofer BpdeB hadSrefe Bne il o
acid Cl ¢jesher et al,, in United States Patent No. 4,560,69 whose csclosure IS

mcorparated by reference herein (0.111 g, 0.5 mmol) and was dissolved in CH.Cl; (5
mL) and stirred under argon. Phenyl boronic acid(0.376 g, 3.0 mmol), tristhylamine
(0.42.mL, 3 mmol), and cupric acetate (0.362 g, 2 mmol0 was added, and the mixture
stirred under argon at room temperature for 3 weeks. The solvent was removed in
10 vacuo, and the residue was partitioned between ethyl acetate and water, the organic
phase was washed with water, brine, dried over anhydrous Na2804, 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.

15 Example 11
1-Methyl-5-phenyl-1H-[1 8]naphthvtidin-2-one

20  The title compound was prepared in accordance with the disclosure of Lesher ef. al., in
United States Patent No. 4,560,691 whose disclosure is incorporated by reference
herein.
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25 Tort-butyl 3-[4,6-Di brono-2-(2-chlorophenyl)-3-pyridyl]propionate (3.86g,
8.116mmol ) was dissolved in trifluoroacetic acid - water (9:1, 25nml) and
the solution allowed to 53 WO 2004/073628 PCT/ US2004/ 004406 stand for 3
about ho‘tgéz(fol%%%is“after h), then evaporated in vacuopcthfR20085440e WaS
purified by colum chromatography over silica (70g) eluting with cycl ohexane
- ethyl acetate (5:1)-(3:1) to give the product as an gum (1.39g). 5 NWR
(400 MHz, CDCI3) 6 9.85 (1 H, br s),E ng g% Hs), 7.46 (1 Hdd), 7.38 (1
Hdt), 7.32 (1H dt), 7.27 (1H dd),=® 80 (2H, 2xn), 2.52, 2.39
(2H, 2xm) . EdPhenyl-1H-[1,6lnaphthyridin-2-one
N- ( 2- Chl or ophenyl ) - 3-[ 4, 6-di br onp- 2- ( 2- chl orophenyl ) - 3- pyri di nyl ] pr opanam de
a NHcl ON B Br 10 3-14, 6-D brono-2-(2-chl orophenyl ) - 3-pyridyl ] propi onic
acid (1.09g, 2.603mvl) was dissolved i gl uene (25ml) - net hanol (5nl), and
a 2M solution of trinethylsilyl- diazo agge in hexanes added (5nl), and
the solution allowed to stand for about O. hours. The sol ution was
evaporated in vacuo, and the resulting.oilk re-dissolved in dichioronethane
(25mL). This sol ution was added sl owfy l Nto a 15

i 1 Ni ili : prepared by addi ng 2M
trimethylalumniumin toluene (2. 0 &7 solution of 2-chioroaniline
(0.55nl, 5.188mmmol) in dichloronmethane (30m )] and the solution stirred at
22 for 20h Theditie compbunRioeas préjdred in(atcdrdhncewdth theldisclodure oilashavédtyalain first),

Fol | oved by i ShdtbE BlioRM sl DB 81 3B uloh el Gty e

precipitate uam nium e organi c dted and the

agueous phdsterenge he@in. ext ract ed wi t h di chl or omet hane (60ml) The conbi ned

organi c extracts were dried (Na2SO4), evaporated in vacuo, and the oily

residue purified by colum chromat ography over silica (50g) eluting with

cycl ohexane -ethyl acetate (100:0-70:30) to afford the title conmpound as a

gum ( 0.195g,Ushapthe spihedifag shoantiz Scigms: 8)ths fddoBibg (riefmeadiaty ard fi@l (1H, ),

7.52-7.20 (cz: ﬁglmds7of9-'%rrﬁﬁija"ﬁbf( {R)as merelpdesciited Hdve PEBA magd 2. 65- 2. 43

(2H, 2xm . m z 527/ 529/ 5311533 [MH] 30 1le)

7-Brono-1, 5 b| s(2-chl orophenyl) -3, 4-di hydr o[ 1, 6] napht hyri di n- 2( 1H) - one
Example 13

1,5-bis(4-fluorophenyl){1.8Inaphthyridin-2(1H)-one

15

13a) N-{(4-chloro-2-pyridinyl)-2,2-dimethylpropanamide
]

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) (59,
38.9mmol) in dichloromethane (75mL}). After cooling to 0°C a solution of

62



54 WO 20
N- ( 2-chl
(942nyg,
(3m),

I odi de (
for 15m
resi due
(2x20m )
evapor at
silica (
(100: 0-
(400MHz,
(4H, 2xnPp.
7- Br onp-
0O N Br
7- Br onp-

(30ny,

04/ 073628 PCT/ US2004/ 004406 , gql~C ONBr -~C
or ophenyl ) - 3-[ 4, 6-di br ono- 2- ( 2- chl orophenyl ) - 3- pyr | di nyl ] pr opanam de
1.78mmol ) was divided into six portions and each dissolved I n DM

WV0bi@RERd W th potassium carbonate (50ng, OpgpasFMimossad copper (1)
15ng, 5 0.079mmol ), and heated in a Smth Creator m crowave at 180

n. reactions were then conbined and evaporated in vacuo. The

m?rhﬂét@a%&gd )t%anrHe (B3R 4 gmﬂr.@&ﬁmses g ,t_)h,v | chler onet hane

wer'e paése r|t and
ed drapwiseyer 15TRin- TBe Miiwre s afiows tpé‘(?"lfi}c’z%oﬂlﬂﬂﬁi'rf@ﬂf%ﬁﬁﬁ‘ography over

20@)ene:lramm@:tmmtbraeedcaaamhﬁmb@qate enlcbyv\c}]r iﬂﬁ@h@éﬁwﬂdﬁr@ﬂadl ent R
Lo I te-foam
c%g%éf( "5’3%')?"’%&@ ’%?"ﬁ'ﬁ)’“ 8&; n Bfvid 2 r#h,'s "%a%‘f"'é’%@f"%%d 3.05-2. 68
fremvEdRopyBetbamnto@ffardAhe leseomipoBad fdmhile crySalsxs.fig. 65%). MS(E!)
1 5,1/92% Zshegephenyl ) r1. 61nanht hvridin-2(1 H-on e C , 9C "2ZN

1, 5- b| s(2-chl orophenyl) -3, 4-di hydr o[ 1, 6] napht hyri di n-2( 1H) - one
0. 6@ Bi-(i-chivresaHidroyl-2-pyridiof)i22-tidmtiyfprdpanamidd r eat ed wi th NBS ( 15nm)

and AIBN (1.1 ng) and heated under reflux for 1.5h. DBU (100) was added,

the m xt
sodium b

10

15

20

25

30

ure cool ed, 25 and dichl orongt hane (5ml) added, followed by 8%
i carbonate (lom). The 55 ?fm%/ 073628 PCT/ US2004/ 004406
P

N NH

OJK

A stirred solution of the compound of Example 13(a) (4g, 18.8mmol} in

anhydrous tetrahydrofuran (40mL) under a nitrogen atmosphere was cooled to -78°C.
A 1.6M soiution of n-butyllithium in hexanes (29.4mL, 47.0mmol) was added dropwise
over 20 min. After stirring for a further 30 min a solution of anhydrous
dimethyiformamide (4.4ml, 56.4mmol) in anhydrous tetrahydrofuran (10mL}) was
added dropwise over 10 min. After stirring at -78°C for 1 h the mixture was 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 pHS-10 by
the addition of saturated potassium carbonate. This was extracted with ethyl acetate
and the organic extracts were dried (Na;S0,) 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, 90%). MS(EI) m/e 241,
243 [M+H}"

13¢} tert-butyl 3-{4-chloro-2-[(2,2-dimethylpropanoyl}amino]-3-pyridinyl}-3-

hydroxypropanoate
1 OH O
= o/k\
W
N~ TNH
O)W<

A 1.6M solution of n-butyllithium in hexanes (19.7mL, 31.5mmol) was added
dropwisse 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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m xture was passed through a hydrophobic frit and evaporated in vacuo to
give the product as an off-white solid. NVR (400MHz, CDCI3) 8 7.75-7.69 (1
Hm, 7.60-7.33 (8H m, 675(1Hd) 6.65 (1 Hs) 5 LCOMS R 3.50mn
n 2445/ 444 e 3 0. 6
1.5-Bis(2" Fo Wanvl) 7 f(2 hydr oxv- | - ( hydr oxymet hvi et byl |- am ol f 1

, el napht hyridin- 10 20 H-one ~NOH ONN-~OH / H C

7 B |, 5:-b hl hth 1H) - 3 0. 085 |
was 18 i SegeablT e eRIohey Tk A Fatuteh b ekt Srbisbl B smbed o1 (5,
0. 384rrrml) 3 omd)) lraa@ydmsmh!dr@fnraﬂémmu was agidesiopwiseebfteyriSminrowave at
220 for %bnutﬁhto?fhe c%ﬁ@bbﬁlgof ExBRpRala4b) @fbﬂﬁafsn%ﬂ@l?ﬂ anfydgier (12nm) and

t ted th t th h
hydr ophobi ¢ ?efr?hwrﬁwaniﬁwa@?%dé oBYise. Thefﬁ]&ﬁFeg‘&?e%ﬂm@’Séﬂég‘%se 197384 by SPE
(5102, 15 oghinethen allogredits tvadi /23 Bodpoirad &rtcmvhﬂaa Tols wadxtra@e@with ethef f or d t he
title co 5 (1H M,
7 55-7.30 (%ﬂﬂ"@r@% ﬁ% %@dw "o #?3%““883%"‘?%‘9 (1|(4 r‘r)m
3.80-3.68 (mquav)ThelreGQquww ratpd witl ethey ayis fitteregt tg afiord the ttlesmemesed asvH |
N eorT T 5. g White solid (3780, 71%) i hvd ht 30
r2-fr en vdr o -
V11 an noi ot HoRt ShEMaUGADNS ohibe SIS JHuEh RS A PR AR Pefbicliy 0

YCH 6H) Feétheér) afforded a second crop (0.69, 11%). MS(EI) m/e 357, 359 [M+H]".

13d) 5-chlorof1,8]naphthyridin-2(1H)-one
|

A stirred solution of the compound of Example 13 (¢) (3.5g, 9.8mmol) in 3M

15  hydrochloric acid (40mL) was refluxed for 2.5 h. After cooling to 23° the mixiure was
adjusted to pH 8 by the addition of saturated potassium carbonate. This was filtered
and the solid washed with water followed by ether then dried in vacuo at 60°C to afford
the title compound as a cream-coloured solid (1.04g, 59%). MS(E!) m/e 181, 183
[M+H]".

20
13e) 5-(4-fluorophenyl)[1 ,B]naphthyridFin-2(1 H)-one

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) 1
25 (0.08g, 0.07mmol) and 2M potassium carbonate {1.87mL, 3.74mmol} in ethylene |
glycol dimethyl ether (SmL) was refluxed for 24 h. The mixture was diluted with |
chloroform (200mL), methano! (76mL) and 5% sodium carbonate (75mL) then heated
until all solid material had dissolved. The layers were separated and the organic layer
was dried (Na;S0Q,4) and evaporated in vacuo. The residue was triturated with
30 methanol and filtered to afford the title compound as a grey solid (0.27g, 80%). MS(EI}
m/e 241 [M+H]".
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7- Brono-1, 5- bi s(2-chl orophenyl ) [ 1, 6] napht hyri di n-2(1H)-one (38ngy, 0.085nmmmol)
was dissolved In NW (2m) and N-acetyl et hyl enedi am ne (300ng, 2.938nmbpl)
added, and the soI ution heated in a Smth creator m crowave at 2200 for
about 0. oy 2004 was 5 renoved using a vacuum cent the residue
partitioned et ween 8% sodi um bi carbonate (6nl) and %Hqﬁigr orr%‘taﬁane (1
Or ). The m xture was passed through a hydrophobic frit and evaporated in
vacuo. The residue was purified by colum chromat ography over silica (109)
eluting with ethyl acetate and ethyl acetate-nethanol (9:1) to afford crude
product . Th3s whE-bis(4-flarophenyin Biraphthyridin-2(thl)-one aphy over SCX-2 10 silica
(0.5g9). Methanol eluted inpurities, and 2M ammoni a i n nmet hanol gave the
product as a white solid (12.7ng, 32% MR (400MHz, CDCI3) 8 7.68 (1 H m,
7.58-7.37 (7TH M, 7.33 (1 H ), 6.65 (1 br s), 6.38 (1 Hd), 5.35 (1
Hs), 5.14 (1 H br t), 3.47-3.28 (4H, m,[1.73 (3H,s). 15 LC M5 R% 2. 96m n
m z467/ 469 [MH ] Exanple 5 1.5-Bis(2 oohenvl)-74(1
Him dazol - 2- vl net hvl ) am nol r|, 61ngeRi Ry Pdi n-2(1 H) - 20 .one, formate salt
cil NN ON\ GO N OH
7- Brono- 1, 5- bi s(2-chl orophenyl )[1, 6] ht hyri di n-2(1H) - one (150ng,
0.336mmol ) was 25 dissolved in NW t&al), and 2-am nonet hyl i m dazol e
di hydrochl ori de (286rrg, 57 WD 2004/ 073628 PCT/ US2004/ 004406 1.682mmol) and
pot assi um carb te Onyg, 2 026mn% added and the m xture heated in a
Smith creator ’896%\?2"’5[”??@6"‘4 or ’%@8@1%95(?1%9@’ 2AMAute was added to
wat er ahd mdmplmhyﬂliomnibhcﬂl(ﬂhﬂg;mmtdnahmdmlﬁmu12km5msbrnnmmd t he
di chl orone C orat ed in
Vaouo. 5 HGHE (rEChBIRER Sasber A AadaigXd8E Viknind kg ol uti ng
with rret haﬁgves in dichloromethang (SmL) was gtirred at RT for 7 h. Further quant:ttes of
flucrophenylboronic acid (0.06g), copper (ll) acetate (0.075g) and powdered 4A sieves
were added and stirring continued for 18 h. The mixture was retreated as above and
10  stirred for a further 5 h then diluted with dichloromethane (20mL) and fiftered through a

pad of celite. The filtrate was washed with saturated sodium carbonate and water,

dried (Na,S0,) and evaporated in vacuo to give a brown solid. Flash chromatography
‘ (silica gel, 2:1 petroleum ether/ethyl acetate) afforded the title compound as a cream-
coloured solid (0.05g, 36%). MS(EI) m/e 335 [M+H]*. 'H NMR{400 MHz, ds-DMSO) &
15  8.46 (d, J=5 Hz, 1H}, 7.85 (d, J=10 Hz, 1H), 7.56-7.64 {m, 2H), 7.31-7.49 (m, 6H), 7.27
(d, J=5 Hz, 1H), 6.77 (d, J=10 Hz, 1H).

Example 14

20 F
Preparation of 5-(2,4-difluorophenyl)-1-{4-fluorophenvi)[1.8]naphthyridin-2(1H)}-one
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foll owed by 2M ammonia in nethanol to elute the crude product. This was
purified by nmass directed autoprep to afford the product as a gum (5. 5ng,
3.5%9. NMWR (400MHz, MeOHd4) 8 8.32 (>1 H, s), 7.75-7.68 (1 Hm, 7.64-7.35
(7H, m, K?Vﬁ%ow%%dsl H ddd), 7.12 (2H,s), 6.33 (1 H, d) PCER0okdodiheS) » 4. 60
(2H, s). . mn mz 462/ 464 [MH] Exanple 6 15

1.5-Bi s(2 Chl orophenvl )-7-ff2-(1sopropvfam no)ethvllam nol f

1. 61napht hv. CN N1 Nycu, ~Cl i ICH k
OH 7- Br ono- ii‘fag %é&dﬂqr%ﬁgﬁﬂg; gngﬁt Fﬂa%(mhyﬁ di n-2(1H) - one (59ny,
0.132mml ) was 20 dissolved in NW ml), and N-isopropyl et hyl enedi am ne
(0.2nmL, 1. 603mmvol ) added and the m e heated in a Smth creator m crowave
at 220 for 0.5h. The crude reactio ¥t ure was passed down an SCX- 2
cartridge (20g) eluting initially w_t{ et hanol, followed by 2M ammonia in
met hanol to elute the crude product| This| was purified by nmass directed
aut oprep (per general procedure B) to a pd the product as 25 a gum

(12. 6ng,  19% . 400VHz, MeOH-d ? Hs), 7.78-7.72 (1 H m,
7.67-7.40 ('@ﬂow'na)the moesslure of Exapale 3@)6®ceatqubﬁﬁut@p2% 72-3.50 (21-1,m),
3.26 (1 H, niflucfophenylbokonié 2did ok 40ucrobhdfylbordiit 2oid] the e dcﬁ;iu&cﬂtua@ 53ni n

E’é.“??é%%r%%”’%aciﬁm2%*98“%@2%8%5%?\4%@%?%’;%?Sf‘ﬁf’%1Ei§fr2'ni ‘a Nonwe

14b)  5-(2,4-difluorophenyl)-1-(4-fluorophenyl)[1,8]naphthyridin-2(1H)-one
F

Following the procedure of Example 13(f), except substituting the compound of

10  Example 14(a) for the compound of Example 13(e), the title compound was prepared
(0.04g, 32%). MS(EI) m/e 353 [M+H]*. 'H NMR(400 MHz, ds-DMSO) & 8.50 (d, 1H),
7.50-7.69 (m, 3H), 7.28-7.44 (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-Diphenvi-1H-7-[(2-hydroxy-1-(hydroxymethyiiethvi]l-aminol{ 1,6 naphthyridin-2-one

O &)
ooV
Cl
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~Cl 5 7-Brono-1, 5-bi s(2-chl orophenyl) (1, 6] napht hyri di n-2(1H)-one reacted
wth 2Manonia in MeOH to afford the title conpound. LCOMS R, 3.00mn
m 2382/ 384 [ M+] 10 Exanple 8

1, 5- Bi s(2-wooeumokngyl ) - 7-chl oro-fl, 61naaht hyridin-2(1 £ h) N cl |1
\'N oAt 15 7-Brono-1, 5-bis(2-chl orophenyl)(l 6] napht hyri dm(?é}g? fﬁ 060
di ssolved in NI\/Preacted with chloride ion in a Smth creator mcrowave at

220 for abo 30 e 5 afforded the
title corrpoﬂ%%? @%oﬁ@geh@%?ﬁﬂr L @Bp%ﬂ@ ng the synthesis
as shown in Schene 2, the follow ng iliternedi ate and final conpounds of
Formula (I, X = H) as herein descrifed ﬁ made: 59 WD 2004/ 073628
PCTI US2004/ 004406 Exanple 9 1- Béngs S oL H-f 1.61naohthyridin-2-one

/' N ONJ5 5-Phenyl-1 H[1, 6lnapht di n- 2- onel was prepared in accordance
with the disclosure of Lecher at. ., in United States Patent No.

4,560, 691 W@q%%—%r&%@MB&oﬁ@heh%@pﬁ%f@h&@ (éydéseﬂ‘t%wm bgbgaegsgo 111 g,

0.5 |
Pot arsTTer u)m CWBB%‘IA@F@" e 56'6"0&’”% Fren r%@c@[f%g, L*%dr?rﬂé'l Wf‘?(? L?gnheat ed

in an oi b bdaiskolvex [h@mlofbfblm (150mB and tthylz:;HlorldeQTﬁmibaq&doaﬁgthe $6lufiorb Mol ) was
added, and tBgelYRbd EHBAS SH Yirle'dbfEnt'vils rEmBMY /A vadiFandhe Ridlou¥Rs-

evaporated with chloroform (30ml), The acid chloride so formed was dissolved in

chloroform (40ml) and added dropwise to a solution of 2-chloroaniline (5ml,

47.53mmol) and di-isopropyl-ethylamine (10ml, 57.43mmol) in chloroform (150ml) and

10 the solution was allowed to stand at 22° for 17h. The homogeneous solution washed
with 2M hydrochloric acid (100ml), passed through a hydrophabic frit and the organic
phase evaporated in vacuo 1o give the title compound as a dark solid (7.53g, 86%)

%

LC/MS R; 3.81min m/z 446/448/450 [MH']
15

15b}  5-Bromo-1-(2-chlorophenyl)-7-methoxy-3,4-dihydro-2(1H)-quinolinone
F

N-(2-chlorophenyl)-3-(2,6-dibromo-4-methoxyphenyl)propanamide {1.40g,

20  3.128mmol), copper(l) iodide (0.895g, 4.694mmol), and potassium carbonate (0.865g,
6.259mmol) in DMF (15m!), were heated under reflux for 30min., cooled and
evaporated in vacuo. The residue was treated with 2M hydrochloric acid (80ml) and
extracted with dichloromethane (2x50mi). The extracts were passed through a
hydrophobic frit, evaporated in vacuo and the residue purified by flash

25  chromatography over silica (50g) eluting with cyclohexane — sthyl 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"]

30 15c) 1,5-bis(2-chlorophenyl)-7-methoxy-3,4-dihydro-2(1 H)-quinofinone
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removed 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% K2CO3, the organi c phase was
washed Wiyw§ \@fo®iszs Prine, dried over anhydrous Na2SO4ddsh&fablaoednd
evaporated to give the product which was then 15 recrystallized ?rom

nmet hyl ene chl ori de/ hexane to give the title conpound as a white «crystalline
solid. np 101-102C. 60 WD 20041073628 P&l/ US2004/ 004406 Exanple 10 ~N O N
6 ::,1, 1 1,5-Diphenyl-1 Hf i .6lnap ridin-2-one

5- Phenyl - 1H-[ |, 6] napht hyri di n- 2- one wasyprapared in accordance with the
disclosure 5 of Lesher at. at, in Unitdd States Patent No. 4,560,691 whose
di sclosure is incorporated by ref erein (0.111 g, 0.5 mmol ) and was
di ssolved In CH2C12 (5 nL) and s& =f argon. Phenyl boronic
acid(0.376 g, 3.0 mol ), triethylam e 0.42,nL, 3 mmol), and cupric
acetate (0.362 g, 2 mpl0 was adde d the m xture stirred under argon at
roomtenperature for 3 weeks. The s®kvent was renoved in 10 vacuo, and the
residue was. gartiji d bet et hyl t at d_ wat.er organi ¢ phase
was washed W W‘CV\H%&?O'BP i%&ﬁ'ﬂ??@&b@%&ﬁé{%ﬁ%ﬂg’ﬂ » 'Q@@l{zﬁ%pt ered, and
evapor at ed §.8ammel), ehe 2mhiodephenyliborotic acid (1.1 11 Basimofiiwererdissalvesighed wi t h

et hyl acet i t i t hous sol i d.
. 1o6- 17c gt GRS I U e ot e R - one
O 20 The tiNirRIIRsIRTPaReRd ‘BW@S‘&F%CT“'?‘W BafEE%T’E‘aﬁQ%‘ with the disclosure of

Lesher at abtrakisitriphiniyiphdsbiires)@allddiing(0) (009y) addauib ndtd miktamsstictzd ahdssure i s
I ncor por at &dnRYuddgf AkEGKHIor 818k 8- ordihic ¥RasE Niak Qdf2la Ffbl (Rgesy, Q04406
evaporated in vacuo and the residue purified by flash chromatography over silica (70g)
eluting with cyclohexane — ethyt acetate gradient to afford the title compound as a
10 white solid (1.98g, 87%)

LC/MS R; 3.67min m/z 398/400 [MH"]

16d) 1,5-bis(2-chlorophenyl)-7-methoxy-2(1 H)-quinolinone

i .Cl
15 '

1,5-bis(2-chlorophenyl)-7-methoxy-3,4-dihydro-2(1 H)-quinclinone (0.85g, 2.134mmol)

and manganese dioxide (5g) were heated in chiorobenzene (50mi) under reflux for

17h. After cooling, the chlorobenzene was removed in vacuo, ethyl acetate (80ml)

added to the residue, then filtered through celite. The filtrate was evaporated in vacuo
20 to afford the title compound as a yellow solid (0.82¢g, 97%)

LC/MS R; 3.54min m/z 396/398/400 [MH*]
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Exanmpl e 12 5-Phenyl-1 Hf 1.61lnaphthyridi n-2-one N OHJ5 The title
conpound was prepared in accordance with the disclosure of Lesher et. al.,
in United States Patent Nunber: 4,560,691 whose disclosure is incorporated
by refe{@%6yd¥s8i N. 10 Using the synthesis as showng .ﬂv§ﬁ@ﬁﬁ§m§ t he
follow ng internediate and final conpounds of Fornula (r, as herein
descri bed have been nade: Exanple 13 1

.5-bis(4-f ro ny.

(4 ol or 099, phPTR RO BhERAT oAl
(6.8, 48.6mml) was added to a stlrr
am nopyridi ne, 11, (Townsend, L.B. at a
(59, 38.9mml) in dichloronethane (75
62 WO 20041073628 PCT/ US2004/ 0044067
42.8mmol ) in dichloronethane (10n}
m xture was allowed to warmto 23 an
saturated sodi um bi carbonate. The o#Fgayi c | ayer was dried (Na2604) and
evaporated in vacuo to give an off-white solid. This was recrystallised 5
fromisopropyl ether to afford the title conpound as white crystals (5. 5g,
679 . NB( ERB-big(g-chlogphany)-T-metoxy-2(13fHuinolinone (0.863g, 2.178mmol) was

N- (4- chl or @sgeilé iMdtchidrdiiéthaHe iboh) and 19K HERSTYIbIRIARAR AEhPomdtharld NH
5 (12ml) added slowly under nitrogen. The solution was stirred at 21° for 4h, then
“quenched carefully with methanol (3ml) and ice (25g). The mixture was passed
through a hydrophobic frit, and the agueous phase further extracted with
dichloromethane (20ml), and passed through a hydrophobic frit. The dichloromethane
extracts were combined and evaporated in vacuo to afford the title compound as a
10  dark solid (0.784g, 94%).

_1.|?I$%i-one 15 F ONN F 13a)
®N O 20 Triethyl anine
50l uti on of 4-chl oro- 2-
heti c Commun. 1997 27, 861-870)
After cooling to OC a sol ution of
t hyl acetyl chloride (5.3nl,
B of d dropw se over 15 mn. The
d stirred for 18 h then washed with

LC/MS R, 3.40min m/z 382/4 [MH"]

18f)  1,5-bis(2-chlorophenyl)-2-oxc-1 ,2-dihydfo—7-quinolinyl
15  trifluoromethanesulfonate
‘ ¢l

o
N O’Q\ F
N
cl F

1,5-bis(2-chlorophenyl)-7-hydroxy-2(1 H)-quinolinone (0.216g, 0.565mmol) and
triethylamine {4ml) were dissoived in dichloromethane (30ml) and N-
phenyitrifiuoromethylsulfonimide (0.403g, 1.128mmol) added and the resulting solution

20  stirred at 22° for 1h, and evaporated in vacuo. The residue was purified by flash
chromatography over silica (50g) eluting with cyclohexane — ethy! 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'1
25
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10 A stirred solution of the conmpound of Exanple 13(a) (49, 18.8mmmbl) in
anhydrous tetrahydrofuran (40nlL) under a nitrogen atnosphere was cooled to
-78C. A 1.6Msolution of n-butyllithiumin hexanes (29.4nL, 47. Omol) was
added drgpWosgors@yer 20 min. After stirring for a furgdepsabhdshdied Sol ution
of anhydrous 15 di met hyl f ormam de (4.4nl, 56.4mol) in anhydrous
tetrahydrofuran (10) was added dropw se over 10 min. After stirring at

-78C for h rmto 23 hydr, loric acid (1
OOmL) was e;ga)ted? %;élf‘ fri:’rl ngn@o#lﬁﬁﬁg é&%%’f@g P ’)ﬁ*ﬁgﬂa '&&%ﬁ@% ayer was

di scar ded élHlﬂ'Ollﬂ?éeaqueous | ayer adjusted to pH9-10 by the addition of
saturated potassium carbonate. This ydSyextracted with ethyl acetate 20 and
the organic extracts were dried (Na2s and evaporated in vacuo to give a
yellow sem -solid. Flash chromat ograp y Bsilica gel, 1:1 ethyl

acet at e/ petrol eum ether) affordeg itl m}orrpound as a white crystalline
solid (4.1 g, 90% . MS(ElI) W 241 ] MiH ' oy 25 13c) tort-butyl
3-{4-chloro-2-[ (2, 2-di et hyl propanayl )Jam o] >3- pyri di nyl } - 3-

hydr oxypropanoate I OH O N NH ' ., A 1.6M solution of n-butyllithiumin
hexanes (19.7nL, 31.5mvl) was ad dropwi se to a stirred sol ution of

di i sopropyl am ne (4.4nL, 31.5mmol )N anhydrous 30 tetrahydrofuran (30m)

at -78C undey. 2004/ 073628
CTT Usagoa) GpiGe o RS SRERAR T yahollBl Shidousroaina®) 2onof

t ent - buPy! feg. £:097 (f‘&‘%ﬁi"m' 44mgQAg3mme, é?ﬂ%%l%“ﬁ@f‘?‘&h%?%m?'bn (10L)
was added ghatguivns({l) adstdte (17hiy, 01076@AmMoY cdndidesiomadaridmatecOnag mdsmholikanpl e 13

b) (3.61 g,,% i d

G bpwi se. HIBEE ey Wi GREHES Bismbrbb B AlcgiBac kTl BRRES ) .,
to 23 and [¥nb aed ehergfomiépl) wers addgg o e reacter Bbxirenwidehwas thangassed or gani ¢
extracts watirgughes RpflopHoblt QAR biow HEwh 6M§Q&éamrwnmgmrme&dsmue vacuo.

compound ade Purfie ty i roflsl 3ubie5 o FSubie W ahiTon Shity Wt e ot ner

| i quor (sillB%a gel, 3:2 ethyl acetate/petrol eum

LC/MS R, 2.88min m/z 455/457 [MH*)

15 Example 16
1,5-Bis(2-chloropheny\-7-{[2-(isopropylamino)ethyvliamine}-2(1 H)-quinolinone

Q.
Joriuy

Cl

1,5-bis(2-chlorophenyl)-2-oxo-1,2-dihydro-7-quinolinyl trifluoromethanesulfonate
{50mg, 0.097mmol), N-isopropylethylenediamine (0.36m|, 2.885mmol), racemic BINAP
20  (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
25 by 2M ammonia in methanol. The laiter fractions were evaporated in vacuo and the
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10 ether) afforded a second crop (0.6g, 11%. MS(ElI) mle 357, 359 [ MtH *.
13d) 5-chloro[1, 8 naphthyridin-2(1 H-one NNO H A stirred solution of the
conmpound of Exanple 13 (c) (3.5g, 9.8mml) in 3M 15 hydrochloric acid
(40rrL) Wes 2Blobddxed for 2.5 h. After cooling to 23 tReyiigsbidhofus@s adj usted
to pH 8 by the addltlon of saturated potassium carbonate. This was filtered
and the solid washed with water followed by ether then dried in vacuo at 60C

t fford I d 1.04 9 VS( El
ve 181 165°0FRpbied b&%“%%ﬁ‘gg%ﬁf%a T Ren TR B AP e 8 1 1y one
F N O A stampasnd af Rtayme(56¥mg, A%borpound of Exanpl e 13(d) (0. 25g, 38rrrm| ),
4- fluorophenyl boronic acid (0.23g, 1.66mol),

tetrakis(t Y, sp m0) 25 (0.08g, 0.07mmol) and 2M

pot assi um é%ﬁ‘aég‘n? @7%@’2@% In ethyl ene glycol dinethyl ether
(5m.) vlas refluxed for 24 h. The mxture was diluted wwth chloroform
(200m.), nethanol (75nmL) and 5% sogi f3foonate (75nL) then heated until
all solid material had dissolved. The Tayers were separated and the organic
| ayer was dried (Na2SO4) and evaporated in vacuo. The residue was
triturated with 30 nethanol and filtegéthto afford the title conpound as a
grey solid«(0.27g, 80% . MS(EI) W 241 J0\+H *. 64 WO 2004/ 073628

PCT/ 1JS2004/ 004406 130 1,5-bis(4-fl uorophcényl)[l 8] napht hyri di n-2(1 H)-one
F QNN F A nixture of the conpogfith-ofxEXanple 13 (e) (0.1 g, 0.42mmol), 4
5 fl uorophenyi boronic acid (0.12g,10.{ Dl )., triethylam ne (0.12n,

0.83mml ), pyridine (0.07nL, O.§ copder (I1) acetate (0.15g, 0.83nmol)
and powdered 4A cl

6-bromo-1,5-bis(2-chlorophenyl)-7-(methvioxy)-2(1H)-guinolinone

10 The product of example 15(c) was reacted by the procedure of example 2. The cooled
reaction mixture was diluted with ethyl acetate (20mi), and washed with 2M
hydrochloric acid (10mi), dried (Na,SO,) and evaporated in vacuo. The residue was
purified by flash chromatography over silica (20g) eluting with cyclohexane ~ ethyi
acetate (100:0 ~ 0:100 gradient) to afford the two isomers of the title compound as

15  white solids.

Isomer 1:

TLC Ry = 0.29 (SiO; cycichexane — ethyl acetate 1:1)
LC/MS R, 3.64min m/z 474/476/478 [MH"]

Isomer 2:

20 TLC Ry=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
25 compounds of Formula (I, X = H) as herein described have been made:
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sieves in dichioronmethane (5nm.) was stirred at FIT for 7 h. Further
quantities of fluorophenylboronic acid (0.068), copper (Il) acetate
(0.075g) and powdered 4A sieves were added and stirring continued for 18 h.
The mx%? 0\4\@.}_‘6 81etreat ed as above and 10 stirred forpcgnistdoelose h then
diluted w % I chl oronmet hane (20nL) and filtered through a pad of celite.
The filtrate was washed with saturated sodi um carbonate and water, dried
(Na2SO4) and evaporated in vacuo t@ .I\-‘l 1§ brown solid. Flash chromatography
(silica gel, 2:1 petroleumether/e ﬁ%b acetate) afforded the title conpound
as a cream coloured solid (0.05g, 36% . WS(El) W 335 [ MtH *. ' H NVR(400
MHz, de-DMBO) 6 15 8.46 (d, J=5 Hz, 1 #~¢.85 (d, J=10 Hz, 1 H), 7.56-7.64
(m 2H), 7.31-7.49 (m 6H, 7.27 (d,. Jx5 Hz, 1 H), 6.77 (d, J=10 Hz, 1 H).
Exanmple 14 F O NN 20 F Preparat
5-(2, 4-di fl uorophenyl)-1-(4-fl uor gf
2004/ 073628 PCT/ US2004/ 004406 14a)
5-(2, 4-di fl uorophenyl ) [ 1, 8] napht hyrn-2(1H)-one FF NOFollowng the
procedure of Exanple 13(e), except pstituting 2,4- difluorophenyl boronic
acid for 4-fl uorophenyl boroni c acid, Ft he title corrpound was 5 prepared (0.1
g, 26%9.
5- (2, 4- di f¥tF6voE : Enaphthyridin-2(1 H-one F F
O N N F Ftgd)ov- qngindtllhgsl tﬂiunnmmhlhmeetﬁlfoﬁa'@rrpl e 13(f), except substituting the
conpourg of 10 Exanple 14(a) for the conpound of Exanple 13(e), the title
conmpound was prepared (0.04g, 32%o MS(ElI) W 353 [MrH *. 'H NVR(400 Mz,
F 8.

de-DI\/BO) 88.50(d, 1H), >l/°
\N

Pyridine (1.67mL, 20.6mmol) was added to a stirred suspension of 5-

hydroxyquinoline {1.0g, 6.88mmol) in CH,Cl, at 0°C under an atmosphere of nitrogen.
A solution of triftouromethanesulfonic anhydride (1.74mL, 10.3mmol) in

10  dichloromethane (30mL) was added dropwise over 40 min. The mixture was allowed
to warm to RT and poured into 2M aqueous hydrochtoric acid (50mL) with vigorous
stirring. The mixture was washed with saturated sodium bicarbonate. The organic
layer was dried (MgSO,) and evaporated in vacuo to give a red oil. Flash
chromatography (silica gel, 1:4 ethyl acetate/cyclohexane} afforded the title compound

15  as a yellow oil (1.62g, 85%). MS(E!) m/e 278 [M+H]".

fl, 8l napht hyridln-2(1H)-one 65 WO

18b) 5-(2-flourophenyl)quinoline

S
99

N
A stirred mixture of the compound of Example 18(a) (0.95g, 3.43mmol), 2-

20 fluorophenylboronic acld (0.72g, 5.14mmol), tetrakis(triphenyiphosphine)palladium(0)
(0.1g, 0.03mmel) 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 (MgS0O,) and evaporated in vacuo to give a

brown oil. Flash chromatography (silica gel, 1:4 ethyl acetate/cyclohexane) afforded
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7.50-7.69 (m 3H), 7.28-7.44 (m 6H), 6.78 (d, 1H). Using the synthesis as
shown in Schene 6, the following internediate and final 15 conpounds of
Formula (1) as herein described have been nade: Exanple 15 1.5-Di phenvl -

H 7-f (2- hhydnrowyhiezd hvdr oxviret hvl ) et hvl | -am nol -f 1. 61 {IXJA()E'LR@ 2-one c
/¢l \ ONNoH C 66 WO 2004/073628 PCT/ US2004/ 004406

(V. (2-chl orophenyl)-3-(2, 6-di br ono- 4- net hoxyphenyl ) propanamide r HN 1 .r BB

0 3-(2,6-di i

02/ 058695, mﬁﬁgggéﬁpm'laoasgure |¥é'| nco %&%@%"%ﬁ%ﬁi@%ﬂ@%?ﬂ} (6. 659

19. 67mmol ) di ssolved in chloroform (150m ) and thionyl chloride (15n1 )
added, and the solution heated under reflux for 2h. The sol vent was renoved
in vacuo an he.r, d with chloroform (30nl). The acid

chl ori de soq?@ n%éfv\%oqg@‘ g'&?@n@gﬁu '? | orof orm (40nml) and added dropw se to
a solution of 2-chioroaniline (5m, #477p3muvl) and di-isopropyl -ethyl am ne
(1 Or, 57.43mmol) in chloroform (1501 and 10 the solution was allowed to
stand at 22 for 17h. The honbgeneous sg ugj on washed w th 2M hydrochloric
acid (100m), passed through a hydrop C| rit and the organic phase
evaporated in vacuo to give the title aound as a dark solid (7.53g, 86%

LCOMS R 53.81 mn m z446/ 448/ 450 [ MH*] 15015b)
| ONO
el roriphod "“*Hatﬁé’*rﬁtﬁ%‘fl 409, 20

"o N (2 ohi's SRRt Rty s sy e
3.128mml ), SEBW("P%CQ"%RHUE!@O( Bxagapizy 18(k) @@Z%%gl mmg d"‘ﬂ’dﬁfa@ﬁl‘ (fmld @ bonat e

(0. 865g, room temperature (hereinafter “RT”). The reaction was stirred for 2 h then diluted with
chloroform (100mL), washed with saturated sodium metabisulfite, saturated sodium
10  bicarbonate, water and saturated sodium chloride, dried (MgS80O,) and evaporated in
vacuo to afford the title compound as a cream-coloured solid (0.475g, 78%). MS(EI)
m/e 240 [M+H]*.

18d) 5-(2-fluorophenyl)-2(1H)-quinclinone

N
SN

15 N
Paratolusnesulfonyl 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,
1.94mmol) in chloroform (10mL). The reaction was stirred vigorously for 3 h then
diluted with chloroform {100mL). The organic layer was washed with water and

20 saturated sodium chloride, dried {MgSOQ,) and evaporated in vacuo. Flash
chromatography (silica gel, 5% methanol/dichloromethane) 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)-quinolinone
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6. 259mmo1) in DWF (15nl), were heated under ref lux for 30mn., cool ed and
evaporated in vacuo. The residue was treated with 2M hydrochloric acid
(80nl) and extracted with dichloromethane (2x5oml). The extracts were
passed t hydr ophobic trit, evaporated in vac esi due
purifi ed%@i@?&?ﬂzs% chr omat ogr aphy over silica (509) yg 'SJ?’?’R%’%“{%

cycl ohexane - ethyl acetate gradient (100:0-50:50) to give the product as a
white solid (0.714g, 62% LC/ M5 R, 3.46p0 nl 23661368/ 370 [IVH ] 30 15c)

1, 5- bi s(2-chl orophenyl ) - 7- met hoxy- 3, 4- dro-2(1 h)-quinolinone 67 WO
2004/ 07628 PCTI VS2004/ 004406 ycl ON O
5-Brono-1| - (2- chl orophenyl ) - 7- net hoxy;
5. 728mm1l), and 2-chl orophenyl boronilc
in toluene (40ml)-ethanol (15nil),oant
added. 5 Nitrogen gas was passed t
tetraki s(tri phenyl phosphi ne) - pal | adiljum|0) (0. 3g) added, and the m xture
stirred under reflux under nitrogen Yor 3.5h. The organi c phase was
separated, dried (Na2SCa), and evapofated in vacuo and the residue purified
by flash c il ( | 4UghipSonVigt @%@}p - et hyl
acetate gr %ﬁﬂr@?ﬁlﬁggég%&{d@%ﬁnﬁﬁ% % DdL%’gHas a l% f@/ﬁﬁ@é ol '(1. 988,
87% LC VG agid @:16%%qmﬂ®9g;&mt§nllm11 gl&) 0.836mmol), pyridine (0.068mL,

1, 5- bi s( 2- ché3srowdip Bypper {D aesthiexy.186d, Ol-&isqmrir?ll)dnﬂrpoweeﬁﬂlAA@levelEtﬁ' I O(BI g Cl
15 1,5-Rhis - 4-0 - H) - qui nol i none . 854,
2. 134m~r§| )%E‘ﬁ#%ﬁggeﬁ@@w%%ﬁ@%&? fé/\]f/eﬁjé %ng}%éé&élnﬁ'h%%%gr obenzene (50m)
under r ef | Jkoroghenyiboronic acid (0.06g), copper (I} acetate (0.0759) and powdered 4A sieves

were added and stirring continued for 18 h. The mixture was retreated as above and
stirred for a further 5 h then diluted with dichloromethane (20mL) and filtered through a
pad of celite. The filtrate was washed with saturated sodium carbonate and water,

10  dried {NazS0,) and evaporated in vacuo to give a brown solid. Flash chromatography
(silica gel, 1:1 cyclohexane/ethyl acetate) afforded the title compound as a pale brown
solid (0.106g, 76%). MS(EI) m/e 334 [M+H]*. 'H NMR(400 MHz, CDCls) § 7.65 (d of d,
J =10 and 5 Hz, 1H), 7.5-7.2 {m, 9H), 7.18 (d, J =8 Hz, 1H), 6.73 (d, J = 10 Hz, 1H),
8.71 (d, J = 10Hz, 1H). '

i hydr o-2( 1H) - qui nol i none (2. 10g,
(1.77g, 11.32mmol) were dissol ved
VI agueous sodi um car bonate (15n1)
sugh the m xture for 2mn., then

15

Example 19
5-(4-fluorophenyi}-1-(4-flucrophenyl)-2{1H}-guinclincne

F

>
80

20 19a) 5-(4-fluorophenylquinoline
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17h. After cooling, the chlorobenzene was renoved in vacuo, ethyl acetate
(80m) added to the residue, then filtered through celite. The filtrate was
evaporated in vacuo 20 to afford the title conpound as a yellow solid
(0.82g9, Q% Rt 3.54m n m z396/ 398/ 400 [ M\] 68 628

PCTI US2004/ 08‘5{%‘6%15@ 1, 5-bi s( 2- chl or ophenyl ) - 7- hyd?%@%"&z‘%ui nol i none
91,-, c/ ONOH -~Cl1 1,5-bis(2-chlorophenyl)-7-methoxy-2(1 H -quinolinone
(0.863g, 2.178mml) was -dissolved ik dichioromethane (40m) and 1 M boron
tribromde in dichioronethane 5 (12a) added slowy under nitrogen. The
solution was stirred at 21 for 4h, qguenched carefully wth nethanol
(3ml) and ice (25g). The m xture was jpassed through a hydrophobic frit, and
t he agueous phase further extracted zat di chi oronet hane (20nl), and passed
t hrough a hydrophobic frit. The di ck{ oronet hane extracts were conbi ned and
evaporated in vacuo to afford the titleNconpound as a 10 dark solid (0.784qg,
949% b L(C/ VeEoliRkhgARaprocetin8 S Exanhpié §(b)] Bkdept substituting 4-fluorophenylboronic

1, 5- bi s(2- = 2= = | a2l - 7= QU j o

15 bis(2 ng@%g%gg@ﬁ%hé?%@rﬁ%éﬁg tfl e Eoipbuftt O breBted (d.78g, 97%)

1, 5- bi s( 2- M(Eh B¥M&2A MM+ hy dr oxy- 2( 1M qui nol i none (0.216g, 0.565mm1) and
triethyfam ne (4nml) were dissolved in dichloronethane (30nl) and N

phenyl trif ro, | sul fonimde (0..403g, 1.128mml) added and the resulting
sol ution 2%&§ti$¥%ﬁxﬁ?aﬁﬁy$ﬁW“ﬁW?'ﬁﬁ ®evaporated in vacuo. The residue was
purified by flash chromatography over silica (50g) eluting with cycl ohexane
- ethyl acetate gradient (100:0-50:850) to afford the title conpound as a
white solid (0.14g, 48%. '

Following the procedure of Example 18(c), except substituting the compound of
10  Example 19(a) for the compound of Example 18(b), the title compound was prepared

(0.475g, 78%). MS(EI)} m/e 240 [M+H]".

19¢)  5-(4-fluorophenyl)-2(1H)-guinolinone

F

®
SON

15 H
Folliowing 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
{0.3649, 47%). MS(E!) m/e 240 [M+H]".

20 19d) 5-(4-fluorophenyl)-1-(4-fluorphenvi)-2(1H)-quinclinone
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LG/ M5 R12.84min m z4561458 [IVH'] 25 69 WO 2004/ 073628 PCT/ US2004/ 004406
15g) 1, 5-bl s(2-chl orophenyl)-7-([2-hydroxy-|I

- (hydroxymet hyl )et hyl J]am no}-2(1(-)- quinolinone\ OH ONI1 / N~ \/OH O

i 1, 5- bisgd Bofds@gophenyl ) - 2- oxo- 1, 2-di hydr o- 7- qui nol pE¥As2004/004406
trifluoronethanesul fonate 5 (50ng, 0.097muol ), serinol (44nmg, 0.483mmmol),
racem c BINAP (74ng, 0.119mvol), palladiun(ll) acetate (17ng, 0.076mmol),
and cesium carbonate (0.14g, 0.43mol) i 1,4-dioxan (2m) were heated in a
Smth creator m crowave at 1300 for 15m s, VAter (3m) and chl orof orm (4nil)
were added to the reaction m xture, whi as then passed through a

hydr ophobic frit, and bl own down under aBtream of nitrogen. The residue 10
was purified by mass directed autoprep fford the title conmpound as a gum
(7mg, 16% . LC/ M5 Rt 2.88m n nl z455/ 457 ] 15 Exanple 16

1, 5-Bi s(2-chl orophenyl ) -7-ff2-(i sodtod¥l am no) et hyl | | am no}-2(1

M aui nolinone gci OH C

1, 5- bi s(2-chl orophenyl ) - 2- oxo- 1, 2- di @ 0- 7- qui nol i nyl
trifluoronethanesul fonate (50ngy, 0.097mmmol), N-isopropyl ethyl enedi am ne
(0.36m, 2.885mmmol), racemc BINAP 2CF (74ng, 0.119mmol ), palladiun(l))
acetate (1fHowiflg A6 PrédekiuredBd EXGRbIEMata), RRBd! SsubBtdthly R ERAPBRUNY &n

1, 4-di oxanséxg%w gﬁr‘%aggd und rb efE!I‘zESx %&ghr Q}'Pgrf(i)k%en for 2h. The
sol vent wa sz?\/ Cliiar V8 cqmpounol rempis] eﬁ'ﬁ’a‘f i@i"&‘?@ﬁd Was Risparetat er
g 831 ) hagpl (dioam,mmwemﬁ B&Ibn{ﬂ%ﬁlﬂ\dﬁlfhéHMhammmcnasﬁ&dgﬂd@mgma -

ydr op i tq, 18 ahiglt e o t SCQX- tridges,
and el u?’edqv(\)/is{nﬁ 1&%%%’(?@?’3?I('(l')]\'/v{e%ﬁ)2§59%§(ng arrmiﬂ?%’ ql\éﬁh %ijhg%so%’ ?%e | atter
fractions were evaporated in vacuo and the 70

Example 20
5-(2,4-difluorophenvl}-1-{4-fluorophenyl)-2{1H)-quinclinone

. F
Jou
:

10 F

20a) 5-(2,4-difluorophenyl)quinoline

/ I
O\
N

Foliowing 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{E!) m/e 242 [M+H]".

20b} 5-(2,4-diflucrophenyl)quinoline 1-oxide
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WO 2004/ 073628 PCTI US2004/ 004406 residue purified by nmass directed autoprep
(per general procedure B) to afford the title conpound as a gum (5. 3ng,
10%9. LG/ M5 At 2.54min m z4661468 [WHI 5 Exanmple 17 Q@ Br 4)0~ ~ ON ~C
6- br ono- 1. Wolwsfe2ssas! or ophenyl ) - 7- (et hyl oxv)-2(1 M aui j The
product of exanple 15(c) was reacted by the procedure o%&éa}%ﬁ’g&% Th
cooled reaction mxture was diluted with ethyl acetate (20m ), and washed
with 2M hydrochloric acid (10m ), driéd (Na2SO4) and evaporated in vacuo.
The residue was purified by flash chpogat ography over silica (20g) eluting
wi th cycl ohexane - ethyl acetate (100 - 0:100 gradient) to afford the two
i somers of the title conpound as 15fwhijte solids. Isoner 1: TLC Rt = 0.29
(S@2 cycl ohexane - ethyl acetate 1:1) SFNS At 3.64m n nlz474/ 476/ 478 [ VH ]
I somer 2: 20 TLC Rt = 0.21 (Si02 cycl @ e - ethyl acetate 1:1) LC M5 At
3.65mn m z474/ 476/ 478 [ M¥] Using the syHt hesis as shown in Schene 7, the
followng internediate and final 25 corrp8unds of Fornmula (I, X = H) as

her ei n descFplissdngh #vee prosedureeefeExample\083) 0 44@PB 6a8stIROTY UB2 0mpoond @b

Exanpl e 18 Exahpi®2a) for the compound of Example 18(b), the title compound was prepared
(0.53g, 83%). MS(EI) m/e 258 [M+H]".

20c) 5-(2,4-difluorophenyl)-2(1H)-quinolinone

F

QI
N o
H
Following the procedure of Example 18(d), except substituting the compound of

10 Example 20(b) for the compound of Example 18(c), the title compound was prepared
(0.304g, 63%). MS(El) m/e 258 [M+H]".

20d) 5-(2,4-difluorophenyl)-1-(4-fluorphenyl)-2(1H)-quinclinone

F

(2,
Fe®

15 F
Following the procedure of Example 18(e), except substituting the compound of
Exampie 20(c) for the compound of Example 18(d), the title compound was prepared
(0.078g, 53%). MS(El} m/e 352 {M+HI*. 'H NMR(400MHz, CDCl5) § 7.6 (dof 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,
20 2H),6.74(d, J =10 Hz, 1H), 6.71 (d, J = 10 Hz, 1H).
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F 5-(2-fluoroohenvl)-1-(4-flourophenvl)-2(1 H)-ouinolinone 18a)

5-quinolinyl triflouronethanesulfonate 5 F F> F \ \N Pyridine (1.67n,
20. 6mol ) was added to a stirred suspension of 5- hydroxyquinoline (1.0g,

6. 89Dl yy g WodF36zk2 at O0C under an at nosphere of nitrpgagsoodoossbut i on of
triflouromethanesuifonic anhydride (1.74nm, 10.3mmol) in 10 dichl oromnet hane
(30nL) was added dropwi se over 40 mn. The mxture was allowed to warmto
RT and poured ingQ A\ égorous
stirring. The m % ponate. The
organic |ayer was drled (NgSCﬂ) and eva-orated in vacuo to give a red oi

Fl ash chromat ography (silica gel, 1:4 eﬂﬂ@ acet at e/ cycl ohexane) afforded
the title conpound 15 as a yeIIOM/oiI 629, 85% . MS(ElI) We 278 [ MtH]'
18b) 5-(2-flourophenyl)quinoline I~ E-A_MA stirred m xture of the conpound
of Exanple 18(a) (0.95g, 3.43mmol), Z uor ophenyl boroni c acid (0.72g,

5. 14mmol ), tetrakls(trlphenylphosph?n pal l adiunm(0) (0.1g, 0.03nmmol) and
pot assi um carbonate (1.42g, 10.28mmolF~Nn 1, 4-di oxane (60nL) and wat er
(20m.) was refluxed for 1.5 h. The m re was extracted with ethyl

acetate. The conbined extracts were drl,ed (MySO4) and evaporated in vacuo to
give a brown oil. Flash chromatography (silica gel, 1:4 ethyl

acet at e/ cycl ohexane) afforded 72 WO 2004/ 073628 PCT/ US2004/ 004406 the title

d t | 224
FOTERANC, SEokl Skt s BHAD 11 B nd e i

Using the synthesis as shown in Scheme 3, the following intermediate and final
compounds of Formula (1) as herein described have been made:

10 Example 22
7-chloro-1,5-bis(2-chlorophenyl)[1,81naphthyridin-2(1H)-one

=
-
o} N N
\J: ACl

156 22a) 3-(Bromomethyl)-2,6-dichloro-4-(2-chlorophenyl)pytidine

r C
[
o

Gl N Ci

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.
20

LC/MS Rt 3.75min m/z 350/352/354 [MH+]
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N O 5 3-chloroperoxybenzoic acid (0.661 g, 3.83mml) was added
portion-wise to a stirred solution of the conmpound of Exanple 18(b) (0.57g,
2.55mmol ) in chloroform (6nm) at roomtenperature (hereinafter "RT). The
react i onywWBRoSdié: ged for 2 h then diluted with chlorpépiigobdsddisk) . washed
w th saturat ed sodi um et abi sul fite, saturated sodium 10 bi carbonate, water
and saturated sodiumchloride, dried (MySO4) and evaporated in vacuo to
afford the title conpound as a creamcol oured solid (0.475g, 78% . NMS(El)
We 240 [M+H]' . 18d) 5-(2-fluorophenyl)-2(IH-quinolinone F / I \ 0 15

Par at ol uend&ih) f tertBuiyhd-ig6-dishlp®-4(@-chibraphenyl)-B-pyridinvipfopanesteus pot assi um
carbonate (20nlL) were added to a stirre | ution of the conpound of

Exanpl e 18(c) (0.465g, 1.94mol) 'n chl orm (10nmL). The reaction was
stirred vigorously for 3 h then “difuted 'chl orof orm (100nL). The
organi c | ayer was washed wi th wat aturated sodiumchloride, dried
(MgSH) and evaporated in vacuo. Flash mat ogr aphy (silica gel, 5%

met hanol / di chl or onet hane) af f orded t heatitNe~ciconpound as a creantcol oured

solid (0.3 . ;
5-( 2- ffuorérghet%mﬁ@"' oro%@“'[?&gt “Ea%%hﬁ% PRV ™ 004/ 073628
PCT/ usz@om%dﬂ&é’@ 259 )‘Rudfx THI (2 0 " ndeiitregen. ARSI dhessoltticAnpl e
18(d) (0. lgvaseod@tm®i-70° ahdftértbutgiieetad B0, RE93mMolYadded drdiigse. AftG36mMD1) ,

118 OV ST 138y 1 SRR W RS G bl 350l 30o1) . copper

(11) acetate B)
chlorophenyl)pyrldlne (2.44g, 6.942mmol) in dry THF (18ml) was added dropwise over

10min., and the mixture stirred at —70° for 1h. Glacial acetic acid (2.3ml) was added,
10 the temperature allowed to rise to 22° and brine (200ml) and ethyl acetate (100ml)
added. The phases were separated and the aqueous further extracted with ethyl
acetate (150ml). The extracts were dried (Na2504), evaporated in vacuo and the
residue purified by flash chromatography over silica eluting with cyclohexane — ethyl
acetate {100:0 ~ 50:50) to give the title compound as a viscous gum (2.449, 91%).

15
LC/MS Rt 4.01min m/z 386/388/390 [MH+]

22¢) Methyl 3-[2,6-dichloro-4-(2-chlorophenyi)-3-pyridinyljpropanoate

o ci

o | R

e} N/ Gt

20 tert-Butyl 3-[2,6-dichloro-4-(2-chlorophenyl)-3-pyridinyl]lpropancate (2.44g, 6.31mmol)
was dissolved Iin anisote (6mi) and trifluoroacetic acid {30ml) added and the solution
allowed to stand at 21° for 2h, then evaporated in vacuo. The residue was dissolved in
toluene (40ml)-methano! (10ml), and a 2M solution of trimethytsityldiazomethane in
hexanes added (8ml), and the solution allowed to stand for 0.5h. The solution was

25  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 titte compound as
a viscous gum (1.40g, 64%)

LC/MS Rt 3.80min m/z 344/346 [MH+]
30
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5 di chl oronet hane (10nL) was stirred at RT for 7 h. Further quantities of
f1 uorophenyl boronic acid (0.06g), copper (Il1) acetate (0.075g) and powdered
4A sieves were added and stirring continued for 18 h. The m xture was
retreat edvas20morsgzsand stirred for a further 5 h then

di chl oronet hane (20nm.) and filtered through a pad of cgr}lntg;eﬁ%@‘& ltrate
was washed with saturated sodi um carbonate and water, 10 dried (Na2SO»4) and

evapor at ed r sol | a Qgr ilica
gel 11 oyRthn VB el ettt PeRithige @&gﬁwnﬁsnﬁ"%?gﬁ%@ﬂ&%ﬁéa@@sa pal e
brown solid (0.1068, 76% . MS( 334 H'. 'H NWR(400 MHz, CDClI3) 8
7.65 (d of d, J =10

and5Hz, 1H), 7.5-7.2(m 9H), 7. 18(d, J=8
10Hz, 1 H). 15 Exanple 19 5-(4-fl 1- (4-fluorophenvl)-2(1

H)-gui nolinone / I \ OF 20 19a) 5-(4-f ghenyl)qui nol i ne 74 WO
2004/ 073628 PCT/ US2004/ 004406 N Fol | 0\M°ng Y he Iprocedure of Exanpl e 18(b),
except subsﬁﬂ\lﬁéamijna{ﬁ 870k 82hmmpl) hodichiormmethand (30ml) Ras trersedwitie2M| bor oni ¢

acid, the t HiH n‘ﬁﬁ@erﬁr Qﬁﬁf %dZn(dﬂoﬂ%%-sf’an@er nit A@nEA}ter ﬁ‘l‘or[ MEH *. 5

19b) 5- (4 f‘uor en% UI nol |ne 1-'0XI ocedure of
Exanpl e 3g( &min N Biethvl 32 frgfichinee- %Mﬂﬁﬂ‘wl -S1ryrigin Ré‘"?@??a) for the
conpound of (1&0@nmbesrﬁﬁbb)n dicieommethtre (OMPONIRCRddRd and méeroﬂdon §vefiEtg, 789 .

MS(El) Ve 2&‘9 fLM'?'Fﬂ Watélgﬁ%mﬁ m‘a@ﬂdﬂ&f R:BRFSG‘&M} at%ﬁ'gtmoIBWSHBl( sﬂﬁ&gnt 2M.
hydrochloric acid to dissolve all the precipitated aluminium salts. The organic phase
was separated and the agueous phase further extracted with dichloromethane (50ml).

10 The combined organic extracts passed through a hydrophobic frit, evaporated in
vacuo, and the olly residue purified by column chromatography over silica (70g) eluting
with cyclohexane —ethy! acetate (100:0-65:35) to afford the title compound as a gum
(1.52g, 85%).

.6l 73(d, J=10Hz, 1H), 6.71 (d, J =

15 LC/MS Rt 3.84min m/z 439/441/443 [MH+}

22e) 7-chioro-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,8]naphthyridin-2(1H)-one

®

N Cl

v]

3-[6-Chlioro-4-(2-chlorophenyl)-3-pyridinyl]-N-(2-chlorophenyl)propanamide
20 (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 {10mi), and extracted with dichloromethane (2x15mf) and ethyl
acetate (15ml}. The extracts were passed through a hydrophabic frit and evaporated in
25 vacuo to give the titie compound as an off-white solid (1.8g)

LC/MS Rt 4.01min m/z 403/405/407 [MH+]
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F LINO 15 Followi ng the procedure of Exanple 18(d), except substituting
the conmpound of Exanple 19(b) for the conpound of Exanple 18(c), the title
conpound was prepared (0.364g, 47% . MS(ElI) nmle 240 [ M-H] *. 20 19d)
5-(4-fl -1-(4-fluorphenyl)-2(1 H)-quinolin 5904064486041073628
PCT/ US20 E?%B@@%éég [/ 1'\ Ol/ F Following the proce uréUo?0 Exanpl e 18(e),
except substituting the conpound of Exanple 19(c) for the conpound of

Exanpl e 18 , the ti . oun repare 061g, 44% . NMS(ElI) W 334
[ MEH] *. 'H&%R( Zr@ﬁ'ﬁﬁ&z*,’k%g@%lﬁ’g‘?%ﬁ(33"3(9%&'&3'2& NG and 1 Hz, 1H),
7.4-6.88 (m 10H), 6.72 (d, J = 10 Hz, f1®, 6.68 (d, J = 10 Hz, | H).
Exanple 20 5-(2.4-difluorophenvl)-1-(4 igroahenvi ) -2(1 H)-auinolinone F

[/ 1'\ 010 F 20a) 5-(2,4-difluorophenyjl)quinoline N Follow ng the
procedure of Exanple 18(b), except ghbgtr™yuting 2,4 15 di fl uorophenyl boronic
acid for 2-fluorophenyl boronic aci g it e conpound was prepared
(0.71g, 81%. MS(El) We 242 [ M+H ° 23db) ™- (2, 4- di f| uor ophenyl ) qui nol i ne 1
-oxide 76 WD 2004/073628 PCT/ US2004#8p04406 F N

7-Chioro-1,5-bis(2-chlorophenyl)-3,4-dihydro[1,8]naphthyridin-2(1H)-one
(220mg, 0.545mmol) in carbon tetrachloride (3ml) was treated with NBS (110mg;

5 0.618mmol) and AIBN (1mg) and heated under reflux for 1h. Further NBS (110mg,
0.618mmol) and AIBN (2mg) were added and heating under reflux continued for a
further 2h. DBU (0.2ml) was added, the mixiure cooled, filtered, and further carbon
tetrachloride (3ml) added, followed by 2M hydrochloric acid (3ml). The mixture was
purified by column chromatography over silica (20g) eluting with cyclohexane —ethyl

10 acetate (100:0-60:40) to afford the title compound as a white solid (151mg, 69%).

LC/MS Rt 3.75min m/z 401/403/405 [MH+]

Example 23

Cl
OH

15 @r \

1,5-bis(2-chlorophenyl)-7-{{2-hydroxy-1-(hydroxymethyl)ethyllamino}[1.8inaphthyridin- |
2(1H)-one formate
7-chlore-1,5-bis{2-chlorophenyl)[1,8]naphthyridin-2(1 H)-one (73mg, 0.182mmol) and
setinol (75mg, 0.823mmol) were dissolved in N-methylpyrrolidinone (2mi) and heated |
20 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) & 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), 3.65-3.42 (5H,m) '
25 LC/MS R, 2.84min m/z 456/458 [MH']

= -
P
N
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O Followi ng the procedure of Exanple 18(c), except substituting the conpound
of Exanple 20(a) for the conpound of Exanple 18(b), the title conpound was
prepared (0.53g, 83% . MS(El) W 258 [MtH *. 5 20c)

5-(2, 4-di Mooapneny! ) - 2(1H) -quinolinone F / | \ N Oy gioj”?d%d%g t he
procedure of Exanple 18(d), except substituting the corrpoun 0 Exanpl e
20(b) for the conpound of Exanple 18(c), the title conpound was prepared
(0.304g, 63%. MS(El) me 258 [ MtH *. 20d)

5-(2, 4-di fluorophenyl)-1-(4-fluorphenyl) 1 H-quinolinone F F/ I \ ON
15 F Following the procedure of Exﬁﬂ!'_'ﬁ_ilﬁe), except substituting the
conmpound of Exanple 20(c) for the gbhpound of Exanple 18(d), the title
conmpound was prepared (0.078g, 539 El) W 352 [I\/H-I]*. "H NMR(400MHz,
CDCl3) S7.6 (dof d, J =10 and 1 H, 7.4 (t, J =8 H, 1 H, 7.32
(m 6H, 7.14 (d, J = 10 Hz, 1 83 (m 20 2H), 674(dJ10Hz 1H),6.71
(d,J=10Hz, 1H). 77 WO 2004/ 073628 PcTlus 004{ 004406 Exanple 21

5- (4- net hvl phenyl ) - 1- (4-fl uor oBheffvl )} 2 -atil nol I none I~ ON/ Foll ow ng
the procedures of Exanples 18 to ove, the'title conmpound was 5
prepared. Using the synthesis as wn in Scheme 3, the follow ng

i nternedi ate and fi nal

5 formate

7-chioro-1,5-bis{2-chiorophenyl)[1,8Inaphthyridin-2(1 H}-one (73mg, 0.182mmetl) and

N-isopropylethylenediamine {0.14ml, 1.122mmol) were dissolved in N-

methylpyrrolidinone (2ml) and heated in a Smith Creator microwave at 220° for 30min.
10 The solution was passed down an SCX-2 cartridge (10g) and eluted with methanol,

followed by 2M ammonia in methanol. The latter eluate was evaporated in vacuo and

the residue purified by mass directed autoprep HPLC {per General procadure B} to

afford the titile compound as a clear gum (24mg, 26%)

NMR (400 MHz, CDCly) 8 7.58-7.48 (2H,m), 7.45-7.22 (7H,m), 6.43 (1H,d), 6.28,6.25
15  (1H,2xs), 3.37-3.19 (2H,m}, 3.12 (1H,m), 2.83-2.58 (2H,m), 1.20 (6H,d)

LC/MS R, 2.49min m/z 467/469 [MH"]

All publications, including but not limited to patents and patent applications, cited in
20 this specification are herein incorporated by reference as if each individual publication
were specifically 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
25  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
30 are defined as follows.
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conpounds of Formula (1) as herein described have been nmade: 10 Exanple 22

7-chl oro-1, 5-bi s(2-chl orophenyl) (1, 8lnaphthyridin-2(1 H-one I~a ~1 ON
N C ~Cl 15 22a) 3(BronmonethY)Il -2,6-dichloro-4-(2-chloroPhen 1Y)PYridine
r CIl I~C NC The title conpound was prepared in a series of steps

starting fromthe commercially cyanoacetam de and net hyl

3-(2-chl orophenyl ) -2-propynoate by known literature procedures, such as
those noted in International Publication No. WD 02/058695 Al. 20 LC/ M5 Rt
3.75m n z.3 0/%;2(354 [ M) 78 WD 2004/ 073628 PCT/ US2004/ 004406 22b)
tert-BuM&Ftﬁﬁﬁﬁ? L8 chl or 0- 4- (2- chl or ophenyl ) - 3- pyri di nyl ] propanoate o ~@ N
Cl n-Butyllithiumin hexanes (1.6M 18m , 28.8nmmol) was added to

di -isopropylamne 5 (4.1 m, 29.25mmol) In dryTHE (200m)) at -10 under

ni trogeh. Afpepmpang ofithefosmulati on was cooled to -700 and tert-butyl
acetate (3.9m, 28.93mmovl) added dropwi se. After stirring at -70 for 15m n.
under nitrogen, 3-(brononethyl)-2,6-dichloro-4-(2- chlorophenyl)pyridine
(2.44g, 6.942mmvol) inRlyy THE (1 8m ) was adde®,dropw se over 10m n., and
the m xture stirred at} -70 for 1 h. Gacial acetic acid (2.3ml) was added,
10 the tenperat f torise to 2 rgg (200nl) and ethyl acetate
(100m ) added.| The bhas S were separat ¢d an¢ t hg aqueous further extracted
wi th ethyl . The extr } (Na2SO4), evaporated in
vacuo and th resi due purified by flash &hronﬂtogr phy over silica eluting
wi th cycl ohexane R,ethyl ac {ate (100: 0 Rr,50:50) to Hive the title conmpound
as a viscous gum (2.44q, 91@§) (Ha)

wherein

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

X is Ry, OR2, S(0)yR2, (CH2)aN(R10)S(0)mR2, (CH2)N(R 10)C(O)R2,
(CH2)nNR4R 14, NR2(CH2)nNR4R 14, O(CH2)nNR4R 14, S(CH2)nNR4R 14,
(CH2)nJ, NR2(CH2)pJ, O(CH2)yJ, S(CH2)nJ, or (CH2)aN(R2)2;

J is an optionally substituted heteroaryl ring;

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

m is 0 or an integer having a value of 1 or 2;

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

Ry is hydrogen, Cj.1¢ alkyl, aryl, arylC|.]q alkyl, heteroaryl, heteroarylCj . alkyl,
which moieties are all optionally substituted, or R is the moiety
X1(CR10R20)qC(A1(A2)(A3), or C(A1)(A2)(A3);

X1 is N(R10), O, S(O)pm, or CR1R20;

X» is independently hydrogen, halogen or C|_4 alkyl;

A1 is an optionally substituted Cj_¢ alkyl;

A7 is an optionally substituted Cy_;q alkyl;

Aj is hydrogen or is an optionally substituted C 1.1 alkyl;

Gy is C-X2;
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15 LOMS Rt 4.01 mn mz 386/388/390 [ MH#] 22c)

Met hyl 3-[ 2, 6-di chl or o-4- (2-chl orophenyl ) - 3-pyri di nyl ] propanoate o~ cl o C
N Cl 20 tert-Butyl 3-[2,6-dichloro-4-(2-chlorophenyl)-3-pyridinyl]propanoate
(2.449, 6.31mmol) was dissolved in anisole (6nl) and trifluoroacetic acid
(30nl) added and the solution allowed to stand at 21 for 2h, then
evaporated in vacuo. The residue was dissolved In toluene (40nl)-nethanol
(1 Or), and a 2M sol ution of trinethylsilyldiazonethane in hexanes added
(8ml), and _the solution allowed to stand for he sol ution was 25

evapor gﬁéfacl-fm\?ﬂ‘d’h@ 3-qrfclopkyk Esur FYQ'\‘Q““@!W: lpm“i)ﬂal asy, Efylcfll ae#kghr onat ogr aphy
over silic n ohexane 0:0 - 65:35) to

gi ve the hf"fafq %g?fﬁ%héo Xlg k’/FestErSﬁ%d u‘?ﬁ %teﬁ?@’c yzé.%lgﬁ%b’moﬁf »3.80nin mz
344/ 346 [) 7 . / 4

N (2-chl or op %ﬂ%ﬁ?s @e}@ %%g?d, '2[1 g%e%ilg@dgﬁﬁ%?%} en}l ?C r% lai nyl ]

G chi or ongrioges R e ortctlly stbahuid phefh, RO RDnd RE it &6 n.‘%% n ol lene
(4.1 m, @laﬁ{mh&th@t 0 5 under nitrogen. After stirring for 5 15mn. a
solution of nethyl 3-[2,6-dichloro-4-(2-chl orophenyl)-3-pyridinyl]propanoate
(1. 40gR44ndB3 el epch mdepanderatyoseiztied fien( Myindgenyesioaaltiedibatitdtet! g £ 01 ut i on

stirred at 21 for 17h.. Water (15m ) was added (very sIovay at first),
f ol | owed al, W‘PlilﬂﬂYeﬁHPStQ‘l\?Pd hryaroaepﬂlqs\allb substigtedprdr G s lalkey L arylCe He

precipita |umsalt €,0 ni ¢ S arat dandthe
aqueous Shgg‘é‘e eﬂ? & helerqary jpéﬂo\ﬁﬁthﬁleﬁ? g?%r?g{‘ﬁéﬁaw eg‘g iO The conbi ned
organic %}lﬁﬁﬂg§u9@§&&ﬂ through a hydrophobic frit, evaporat ed in vacuo,
and the oi si due purified by colum chromat ogr aphy over silica (709)

el utinBio and Ry are independently selected from hydrogen or Cj.4alkyl; or

a pharmaceutically acceptable salt thereof.

2. The compound according to Claim 1 which is Formula (Il), or a pharmaceutically

acceptable salt thereof.

3. The compound according to Claim 1 which is Formula (Ila), or a

pharmaceutically acceptable salt thereof.

4, The compound according to any one of Claims 1 to 3 wherein R] is an

optionally substituted pheny! or naphthyl.

5. The compound according to Claim 4 wherein the R is phenyl substituted one or

more times independently by halogen, alkyl, hydroxy, alkoxy, amino, or

halosubstituted alkyl.

6. The compound according to Claim 5 wherein the R] substituents are

independently selected from chlorine, fluorine, C1-4 alkyl, or CF3.
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wi th cycl ohexane -ethyl acetate (100:0-65:35) to afford the title conpound
as a gum (1.528, 85%. 15 LC/MS Rt 3.84min mz 439/ 441/ 443 [ MH+] 22e)
7-chl oro-1, 5- bi s(2-chl orophenyl) -3, 4-di hydro[ 1, 8] napht hyri di n-2(1H) -one ci
ONd C

3-[6-Chl or 0-4- (2-chl orophenyl ) -3-pyridinyl]-N-(2-chl orophenyl) propanam de
20 (1.51g, 3.43mvol) was dissolved in DM (40ml), potassium carbonate
(0.95g, 6.87mmvl) and copper(l) i odide (1.3g, 6.83nmpl) added and the

m xt ure ate was, r.empved in vacuo,
t he resi gﬁe V\gggt?négf ng agc?rﬁl%g 2 Palm%%’ erelﬂ?%/{:ﬁlée"(ﬁwﬁ‘)s and extracted
wi t h di chi or ogdsfaR& &Zﬂelﬁmﬂbr@-!ﬁgsnﬁéﬁ"m sutﬁﬁﬁﬁe@t.ﬁtﬁelﬁm ositibAgor@! racts were
passed t hrough a hydrophoblc rit and evaporated in 25 vacuo to give the

title conpoundubstituied lé)ftheMJGt@Sé'@m d (1.6g) LCOMS Rt 4.01 nin mz

403/ 405/ 407 [ M#] 80 WD 20041073628 PCT/ US2004/ 004406 22f)

7-chl oro-1, 5-bi s(2-chl 6rophenyl)[ 1, 8 naphthyridin-2(1 H-one 9c/I ONOC d
7- Chl or 0-81, 5- fThs c@mpdrindraopdidinglt) aid; dhedif ityalme[1 ko lwirpdit KXyis OR-ne2( 1H) - one
(220ng, 0.545mml) In carbon tetrachloride (3m) was treated with NBS
(110my; 5 0. &{@hmwld3.) and AIBN (1 ng) and heated under reflux for 1 h.
Further NBS (110ng, 0.618mmol) and AIBN (2ng) were added and heating under
reflux continued for a further 2h. DBU (0.2nl) was added, the m xture

cool ed, fq | teﬁﬁ@coﬁﬁ&rﬂ‘d%&&@ing@@ﬁi}o e&f@lénﬁ%ﬁ't@ﬁ'vﬁﬁr&%%% added, followed by

2M hydrochl oric aci ture was purif y colum

chr omat ograph&CHyh,N&qucer(Q@ﬂN(é{z&;y ng with cycl ohexane -ethyl 10 acetate
(100: 0-60:40) to afford the title conpound as a white solid (151 ng, 69%.
LG M5 At 3.75min nfz 401/ 403/ 405 [ M+#] Exanple 23 C

10.  The compound according to any one of Claims 1 to 3 wherein X is Ry or

(CH)N(R10)S(O)mR3, or (CH)N(R 1 0)C(O)R.

11.  The compound according to Claim 1 wherein R2, other than hydrogen, is
optionally substituted independently one or more times with C1-10 alkyl, halo-
substituted C_1¢ alkyl, C2_1¢ alkenyl, Co_1¢ alkynyl, C3.7 cycloalkyl,
Cs.7cycloalkylC . galkyl, C5_7cycloalkenyl, C5_7 cycloalkenyl Cy_jq alkyl,
halogen, -C(0O), cyano, nitro, (CR19R20)4ORg, (CR19R20}nSH,
(CR10R20)nS(0)mR7, (CR19R20)InNR10S(0)2R7. (CR10R20)nNR4R 14,
(CR10R20)nCN, (CR10R20)nS(O)2NR4R 14, (CR10R20)1C(Z)R6,
(CR10R20InOC(Z)R¢, (CR10R20InC(Z)OR6, (CR10R20IC(ZINR4R 4,
(CR10R20)nNR19C(Z)R6, (CR|0R20)nNR 1 0C(=NR|0)NR4R 14,
(CR10R20)nC(=NORgNR4R 4, (CR10R20)nOC(Z)NR4R 1 4,
(CR10R20)nNR10C(Z)NR4R 14, or (CR19R20)nNR 19C(Z)OR7.

12.  The compound according to Claim 8 wherein R» is an optionally substituted

alkyl.
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ONNOHN C H 15 11.5-bis(2-chloroohenvl|-7-(f2-hvdroxv-|

- (hvdroxynet hvl ) et hvl I am no)[ 1, 8] napht hvridin- 2(1 /-A-one formate

7-chl oro-1, 5-bi s(2-chl orophenyl )[ 1, 8) napht hyridin-2(11-/)-one (73ng,
0.182mml ) and serinol (75ng, 0.823mmpl) were dissolved in

N- net hyl pyrrolidinone (2nl) and heated 20 in a Smth Creator m crowave at
220f or 30m n.. The m xture was evaporated in vacuo using a vacuum
centrifuge, and the residue purified by nass directed autoprep HPLC (per
gener al rocedure B) to affor e solid (33ng,

369 NMR (408€FRBPOWSEesgrdieso géae tl%é”*teﬂftg%a“‘?/q?f“fi‘? W my, 7.40-7.29

(31-1,m, 64@bt(lﬂ;étﬂ C (BR YAGRE S, M) 25 LG VB Rt 2. 84ni n
mz 4561458 (M—?l] 81%\%)121&%})%%?%@ fgi%)oﬁ/ 004406 Exanple 24 C [/ | \

ONN dC (CR1pR20INR4R 1 4.
1. 5- bi s(2-chl orophenyi)-7-(f2- (i sopror )yl am no)et hyl | am no) [ 1, 81napht hvri di n
-2(1 Mone 5 formate 7-chl oro-1, 5-bi s(2-chl orophenyl)[1, 8] napht hyridin-2(1

L 192l ware T eas il RIS o 1 o
Snmith Creatorxj @leﬁglg%?gﬁgrormlqm%%jhe sol ution was passed down an

SCX-2 cartridge ( w t h nmet hano foll owed by 2M ammoni a in
nmet hanol . The latter eluate vvas evaporated in vacuo and the residue

purified by SS dlrected to PL Gener al ure B) to afford
Phe t11 18- omdt anapaiitactordine 36 CRfmanr S8 sy Raren s NRED: oy 6
7.58-7.48 (2H,m), 7.45-7.22 (7H,n), 6.43 (1Hd), 6.28,6.25 15 (IH, 2xs),
3.37-3.19 (2H, M, 3.12 (1H m, 2.83-2.58 (2H n), 1.20 (6H,d)

16. The compound according to Claim 14 wherein at least one of Ay, Ay or A3 is

substituted by (CR 1gR20),ORg.

17.  The compound according to Claim 16 wherein q is | or 2.

18.  The compound according to any one of Claims 1 to 3 wherein R3 is an
optionally substituted Cy_1¢ alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylalkyl, aryl,
arylCy.1¢ alkyl.

19.  The compound according to Claim 18 wherein R3 is optionally substituted one
or more times independently with C1-19 alkyl, halo-substituted Cj.1¢ alkyl,
Ca.10 alkenyl, Co_1palkynyl, C3_7cycloalkyl, C3_7cycloalkylCy.q alkyl,
Cs.7cycloalkenyl, C5_7cycloalkenylCy.1q alkyl, halogen, cyano, nitro,
(CR1gR20)nOR6, (CR10R20InSH, (CR10R20)nS(O)mR7,
(CR10R20)nNR10S(0)2R7, (CR1gR20)nNR4R 14, (CR1gR20)nCN,
(CR10R20)nS(0)2NR4R 14, (CR10R20)nC(Z)R6, (CR10R20)nOC(Z)Rs,
(CR10R20)nC(Z)ORg, (CR19R20IC(Z)NR4R 14, (CR10R20)nNR10C(Z)Rg,
(CR10R20)nNR 1 0C(=NR10)NR4R 4, (CR1gR20)nOC(Z)NR4R 1 4,
(CR10R20)nNR 1 gC(Z)NR4R 14, or (CR1R20)nNR19C(Z)OR7.
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LOMS R 2.49min m z467/469 [MH] Al publications, including but not
limted to patents and patent applications, cited in 20 this specification
are herein incorporated by reference as If each individual publication were
specifically and individually Indicated to be incorporated by reference
herein as though fully set forth. The above description fully discloses the
i nvention including preferred enbodinents thereof. Mdifications and

i nprovenents of the enbodi ments specifically 25 disclosed herein are within
the scope of the following clainms. Wthout further elaboration, it is
believed that one skilled in the are can, using the preceding description,
utilize 2he PheaarpouhduanidiogtdOlain $9 iviblersthe epdaiat subdti@erfiore, the

Exanpl es hereLq are E e construed .as reI L] sgﬁ t|ve and not a
limitation of aPgensdlpehyiroxs alkoxeaatino. op Rbalpgbifuled 2 3 The

enbodi nents of the invention in which an excl usive property or privilege is
claimed 30 are defined as follows. 82 What is clainmed is: |I. A conpound of
the forndla: Fheeagpountaccgndipedto apyng of\ladng 1 R 3wherein X B Kydragen. wherein Rl
is an optionally substituted aryl or an optionally substituted heteroaryl
ring; Xis R, OR, S(OnR2, (CH2)NN(RIO S(OnR2, (CH2)nN(R I O C(O R2,

CH2) NNRERLA, TARZSIha AWRARI,  S(CH2) nNRARL4,  ( CH2) nJ,
(Nlrzz()CHz)%%el o Go) 13, MF@' %tO%lgﬂg%flﬂZ)nN( R2)2( A opt i oglallg/n

substi t ut ed héﬁ@ﬂ&ﬁé—rﬂ}dbrwhwl)[l ﬁ]nashtbyr&m-aﬁH)mn@g@td having a value of 1 to
naving & val us G dilsFggen Y'@qh%o DR R O, i‘l”ci ST
2“;%’{ it B,?tear 035%2 n ter glal}% {Vlasopro dmlng\{n{hynammo [ ap%thyn n- optionally
2(1H)-one;
1,5-bis(2-chlorophenyl!)-7-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino}[1,8]-
naphthyridin-2(1 H)-one;

or a pharmaceutically acceptable salt thercof.

23, A pharmaceutical composition comprising an effective amount of a compound
according to any one of claims 1 to 22 and a pharmaceutically acceptable carrier

or diluent.

24. A use of a compound according to any one of claims 1 to 22 for the preparation
of a medicament for treating a CSBP/RK/p38 mediated disease in a mammal in

need thereof.

25.  The use 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,
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X 1(CRI OR20)gC(A 1)(A2)(A3), or C(A1)(A2)(A3); Xl is N(RLO), 0, S(Om or
CR10R20; X2 is independently hydrogen, halogen or C1 4 alkyl; Al is an
optionally substituted C1_10 alkyl; A2 is an optionally substituted Cl-10

al kyl; A3 is hydrogen or is an optionally substituted C1-10 alkyl; d is
C-X2; 83 R3is C1-10 alkyl, C 3-7 cycloal kyl, C 3-7 cycloal kyl C 1-4al kyl,
aryl, arylCl-10 al kyl, heteroaryl, heteroaryld-I10 al kyl, heterocyclic, or
a heterocyclyl d-10 al kyl noiety, which noieties are optionally

substi t ut ed; Vi when i - X 2.1 hydrogen. Rl is an

opt onal |y sdBoie SR P8R shbisSaliinigs® Lino S iRl & o no
met hyl ; R4 aniiseRbdclaveic @bsthucting pyleotdantdisgaseesibedsdplinonaiysaicogsin, optional |y
substituted Cl-4 alkyl, . optional Ily Substituted ,ar%/I .. Or Opti opal |y
substituted AYf ol naﬁﬁ%a OsgOpPIegis, Festenos Ry fardipend kyainand gna

het er oar yl G -3 @k ick liniudN 86 live ub [(N=y " ingOptional ly
substi t ut ed; 0 and F&Zlg@arlggei&r}?eFg}]g%lnt%séggﬁgtﬁgﬂéﬁ??’g% ydr“:)ggen or

Cl - 4al kyl ; odCABPisargenc duoinbedis, glomrdpmaphriisselirenic enabBilure2. The conpound
according to ' . i.ch. | r I r i.cally

accept abl e sa b%teg’]edr'aeecl)gp.c?gfnoﬁﬂgﬁcng%%%ﬂé\%ﬁgeé%%@(lr;“di%ﬁag{\?sog%?gél%trc%"i'ev\hi ch is
Formul a (I a)allogmaftacjeaival iflamiracabbyclaticaq abdie'sshdehsd breadie 4. The
conmpound accorgi,n% to.,any one of Clains Ito 3 whergin Rl is an optionally
substitut ed SREWSNeypdepshpratiyq disagse, mscle drgragratondAets FRENPRAEY - ai m 4 wher ein

the R is phemthiap dBshbiabe duRBiCeroivih SMmeetistARSad JISIRARNGRALS Y by hal ogen,
al kyl, hydroxy, al koxy, am no, or halosubstituted alkyl. 6. The conpound

accordi ng t o idflugnpe Bdugrdrpaiewmenie, eRFeRAy 9anthqt dermatitisr psoripsisi spemerent | y sel ect ed
fromchlorine, ..ne, Cl-4 alkyl, or CF3. 84 7. The conpound accordi ng
to daim5 or%bgjﬁl\kﬂg{lgéﬁnn the RI phenyl ring is

26. A use of a compound according to any one of Claims [ to 22 for the preparation
of a medicament for treating the common cold or respiratory viral infection
caused by human rhinovirus (HRYV), other enteroviruses, coronavirus, influenza
virus, parainfluenza virus, respiratory syncytial virus, or adenovirus in a human

in need thereof.

27.  The use according to Claim 26 wherein the respiratory viral infection
exacerbates asthma, exacerbates chronic bronchitis, exacerbates chronic
obstructive pulmonary disease, exacerbates otitis media, exacerbates sinusitis, or
wherein the respiratory viral infection is associated with a secondary bacterial

infection, otitis media, sinusitis, or pneumonia.

28. A compound of the formula:

R 1 R 1
/J\ //l\
0 I']\l G2 X 0 I‘rl G2 X
Ra (i Rs (IlTa)
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substituted in the 2, 4, or 6-position, di-substituted in the 2,4- position,
or tri- substituted in the 2,4,6-position. 8. The conmpound accordi ng to any
one of Clainms Ito 3 wherein Xis OR2, or S(OnR2. 9. The conpound accordi ng
to any one of Clainms Ito 3 wherein X is (CH2)nNR4R14, or (CH2)nN(R2)2. 10.
The conpound according to any one of Cains | to 3 wherein Xis R2 or
(CH2)NN(R I O S(OnMR2, or (CH2)NN(R I OC(OR2. 11. The conpound according
to Claim1 wherein R2, other than hydrogen, is optionally substituted

i ndependently one or nore tinmes with C1-10 al kyl, hal o- substituted CI-10

al kyl, C2-10 al kenyl, C2-10 al kynyl, C3-7 cycl oal kyl,

C3- 7cycl| wohtrigiyl Cl - 10al kyl , C5- 7cycl oal kenyl, C5-7 cycl oal kenyl C1-10 al kyl,

PRt T rﬁm&%?é%%%m&@% ORI IPE (R | oRo0) N
R N ST P SRR o

by TR R PR RN Bl SO, L) s
according t(c}lgnajNRQ(GM@BBOICR%)I{ES@HZ)QLbﬂ((aﬂi)}{N RJ?@‘.I tuted alkyl. 85 13.

The conpound according to Caim12 wherein the alk is an optionally
subst i t ul sdnippti¢rARyGRROIE] BtarEy! (BRI OR20) nOR6, or ( CR1I0R20) nNR4R14. 14.

The conpou accor di ains | to 3 wherein R2 is the
XI (CRI O?Ebs)rbj?‘f(aﬂlyt(z ;}%)i\'é‘?avé‘ @?iﬁ E%Z)(AS) 15. The conpound according to
d ai m 14mvikeehminteeet Ba@%g/zg%lu@dsﬂ\I(M) 16. The conpound according to Claim

14 wherein at |east gne of A 1, or ABis substituted by (CR 10R20) nOR6
17. The ‘&b‘rﬂ)@tﬂ‘i‘d“@&‘?f&aﬂinﬂéV@Bleélfélt?n“% wherein g is | or 2. 18. The conpound

accor di N, §0hAMERANE| 95 afkyRafR, abylq_ P A R, héte@BryIC .10 alkyl,
which moieties are all optionally substituted, or Ry is the moiety
X1(CR10R20)qC(A 1 )(A2)(A3), or C(A1XA2)(A3);

X1 is N(R10), O, S(O)m, or CR1gR20;

X7 is independently hydrogen, halogen or Cj_4 alkyl;

A is an optionally substituted Cj.1¢ alkyl;

A7 is an optionally substituted Cj.1¢ alkyl;

A3 is hydrogen or is an optionally substituted C1_1¢ alkyl;

Gy is C-X7;

R3 is hydrogen, C_1¢ alkyl, C 3.7 cycloalkyl, C3_7 cycloalkyl Cj_4alkyl, aryl, arylCy.
10 alkyl, heteroaryl, heteroarylC|_1g alkyl, heterocyclic, or a heterocyclylCy_1q
alkyl moiety, which moieties are optionally substituted; provided that when X5 is
hydrogen, R is an optionally substituted phenyl or a methyl substituted imidazol-1-
yl, X is Ry and R is hydrogen, then R3 is other than hydrogen or methyl;

R4 and R4 are each independently selected from hydrogen, optionally substituted C1-4
alkyl, optionally substituted aryl, or optionally substituted aryl-C|_4 alkyl, arylC1-10
alkyl, heteroaryl or heteroarylC-1¢ alkyl, wherein each of these moieties may be

optionally substituted;
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optionally substituted C1-10 al kyl, C 3-7 cycloal kyl, C 3-7 cycl oal kyl al kyl,
aryl, arylCl-10 al kyl. 19. The conpound according to Claim18 wherein R3 is
optionally substituted one or nore tines independently with C-10 al kyl,

hal o- substituted Cl1-10 al kyl, C2-10 al kenyl, C2-10al kynyl, C3-7cycl oal kyl,
C3-7cycl oal kyl C1-10 al kyl, C5-7cycl oal kenyl, C5-7cycl oal kenyl C1-10 al kyl,
hal ogen, cyano, nitro, (CRLOR20)nOR6, (CRL OR20)nSH, (CR10R20)nS(O nR7,
(CR10R20) nNR10S( 0) 2R7, (CRLOR20) nNR4R14, (CRlCRZO) nCN,

Crore) RB) PR b AR I OS d %@%@%ﬂ"a "6,

( CRLOR20) i plidkm @G ENR BRI sal{ {GREHIR20) NOC( Z) NRARL4,
OR20) NNRLOC( Z) NR4RL4,” or ( CRLOR20) nNRLOC(Z) OR7. 86 20 The conpound

according to Caim19 wherein the optional substituent is hal ogen, alkyl,

hydroxy, &4 kox%ea‘%%nﬁﬁn? g{cgnﬁé@@g%y%gfgh%ﬁggh&}mzEJg conpound accordi ng

to any one of rern The conpound

accordi ng to Ghlarmacentivdhlychlt itereof, 5- bi s(4-fl uorophenyl) [

I, 8] napht hyridin-2(IH)-one; and 5-(2,4-difluorophenyl)-Il -(4-fluorophenyl)]|

1, 8] napht hyridin-2(1 H)-one;

é(f DI S( 238 oTiRaARthild decolding oCIROBY WA DD il AAGY DL [ 1, 8] napht hyr i i -
one;

1, 5- bi s(2- chl ophepheasytigallyspit thepgpdr oxy- 1- (hydr oxynet hyl et hyl Jami no) [ 1, 8] -

napht hyridin-2(1H)-one; or a pharmaceutically acceptable salt thereof. 23. A

phar maceuti cal conposition conprising an effective anount of a conpound

accordi ng3t.o abhe cmmpouﬁd adca'rdiusgﬂ)emg o oBidinas Ith@r3facientin ®glik n accept abl e

carrier or diluent. a conpound according to any one of clains

1to 22 for th@%ﬂ%‘b’aﬁ“&ﬁ%ﬁdPB'FnYéOhWEbé(hent for treating a CSBP/RK/ p38

nmedi ated disease in a manmal in need thereof. 25. The use according to

Claim 24 wherein the CSBP/ RK/ p38 kinase nedi ated disease is psoriatic

art hriti s32.Rei Tlercompeynd acoslingoutlaint 3 bwhatinahaphdny| isissbstituidbddear

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.
34.  The compound according to Claim 32 or 33 wherein the phenyl ring is substituted
in the 2, 4, or 6-position, di-substituted in the 2,4- position, or tri-substituted in

the 2,4,6-position.

35.  The compound according to any one of Claims 28 to 30 wherein X is OR>, or

S(O)mRy.

36.  The compound according to any one of Claims 28 to 30 wherein X is

(CH2)pNR4R 14, or (CH2)nN(R2)2.
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arthritis, acute synovitis, rheumatoid arthritis, rheumatoi d spondylitis,
osteoarthritis, gouty arthritis and other arthritic condition, sepsis,
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrone,
cerebral malaria, neningitis, ischem c and henorrhagic stroke,
neurotraunma/ cl osed head injury, 87 asthma, adult respiratory distress
syndrone, chronic pulnonary inflammatory disease, chronic obstructive

pul nonary di sease, silicosis, pulnonary sarcososis, bone resorption

di sease, pet o aRbund £LAAS Sny LA AR B39 BT ERRly 1 oper  usi on

i njury, conges ear or onar erial ass ¢ a{tlng (CABG

surgery, throq@pﬁ?m(mbmwkgrmqb%;d}gmw@(gm renal failure, diabetes,

di abetic retinopathy, ‘macu degenér ati on, graft vs. host reaction,
al l ograft rejection, |nflannatory bowel di sease, Crohn s di sease, ulcerative

colitis eur genar a L sease,. nuscl e degen ion, diabetic

reti nopat:&y Qﬂﬁ&ﬂl"&P“'ﬁLﬁ@ P tp ‘WW“@F&%& ﬁlh efydiegedsiss, angi ogeni ¢
di sease, influ i n eczena, ..cont ernmatitis

psoriasis, suf ﬁ yg}:gé{ﬁlgtﬁii 8@8‘?‘%@ tﬁ’,one%moﬁf& {rogs ‘gﬁﬁglclcg’r%‘gydﬁlf‘loaccor ding to
any one of O %hﬁéﬁltﬁte&@ 21% fll%fl é%}?? &k@rﬂﬁr@ﬁc Qﬂlkyﬁjla@%g‘%%l%lﬁglm for treating

the comon cold or res |ratory f d by hunman rhi novirus

(HRV), other elgwy@wan@aepq?aupfloowtw&lkmw DyenaRioaleh¥sC | _paalaiinf | uenza

virus, respiratory syncytial virus, or adenovirus in a human in need

t hereof . 27. ‘Hab)gals,eCé@);oymongitmo((ml@Rgomﬁ)Rm@EléloRzobﬁSH espiratory viral
infection exacerbates asthma, exacerbates chronic bronchitis, exacerbates

chronic obst {GR1DB20SMerda (CRI cRopde\R m@é@&ﬂﬂaﬁ%%mﬂzoﬂﬁ%m a,

nssoc! at e w (0BG eA B GH EEe QN Bl RN B Reroct &, o1 nusi ¢ 5,

o Pneunoni & @8 y5eonRe, %R{o'i%oﬁnﬁwé, ERERDNCEBNRGRGC 2 X R 3
(CR10R20)nNR 1 0C(Z)Rg, (CR19R0InNR 10C(=NR0)NR4R 14,
(CR10R20IC(=NORGNR4R 14, (CR[9R20)nOC(Z)NR4R 14,
(CR10R20)nNR [ 0C(Z)NR4R 14, or (CR19R20)nNR 10C(Z)OR7.

39.  The compound according to Claim 36 wherein R2 is an optionally substituted

alkyl.

40.  The compound according to Claim 39 wherein the alkyl is an optionally
substituted by (CR1gR20)nC(Z)ORg, (CR10R20)nORg, oF

(CR1pR20)nNR4R 1 4.

41.  The compound according to any one of Claims 28 to 30 wherein R? is the

X1(CR19R20)qC(A1X(A2)(A3), or C(A1)(A2)(A3).

42,  The compound according to Claim 41 wherein X is oxygen or N(R|g).
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Rl is an optionally substituted aryl or an optionally substituted heteroaryl
ring; Xis R, OR, S(OnmR2, (CHR2))nNN(RI O S(OnR2, (CH2)nN(R O C(O Rz,
(CH2) nNNR4AR14, NR2(CH2) nNRARI 4, O CH2) nNR4RI 4, S(CH2) nNR4R14, (CH2)nJ,
NR2(CH2)nJ, Q(CH2)nJ, S(CH2)nJ, or (CH2)nNnN(R2)2; J is an optionally
substituted heteroaryl ring; nis O or an integer having a value of I to
10; mis O or an integer having a value of 1 or 2; g is O or an integer
having a value of 1 to 10; R2 is hydrogen, Cl1 10 al kyl, aryl, aryl Cl_10

| kyl, h | h | _ whi ! ; 2 _ .
2t ¢ Fbe Bt BE T raRat o el Wherin o AR RO Rt Kok o 2P O Y
1) (A2) (A3); %bétﬁu@&ﬁ%@%gh&a%q%@ 1 or CRIOR20; X2 is independently

hydr ogen, hal ogen or Al is an optionally substituted Cl-10
alkyl; A2 is an optionally substituted Cl-10 alkyl; A3 is hydrogen or is an
optionally substituted C1-10 alkyl; G is CX2; R3 is hydrogen, Cl-10
al kyl , c4%-7 Biectonwtonyd accopling edpisat kyhereinagalliegl. aryl, aryld 10 al kyl,
het eroaryl, heteroaryl d-10 al kyl, heterocyclic, or a heterocyclyl Cl-10
al kyl noiety, which noieties are optionally substituted; provided that when
X2 is h4ydr ogbhe coRipousd amvoniiig mal bye silblain s 28 ted Optienih Raris an net hy|
substituted imdazol-l1- yl, Xis R2 and R2 is hydrogen, then R3 is other
t han hydr ogercpdienatit supstituted Cunr) #thiyl, Goey esbialkyhdeparrdelnalkylabel,ented from
hydr ogen, opti ggpal |y SLiESti tuted Cl1.4 alkyl, optionally substituted aryl,
or optional | Y'EMM&I-1QtEY aryl-C1 4 alkyl, aryld-10 alkyl, heteroaryl or
heteroaryl d -1o0 al kyl, wherein each of these noieties nay be optionally
substituted; 89 R10 and R20 are independently selected from hydrogen or C I
4al kyl ; 460r Ehephaipobsdaticorind t Glaiaes ahdreinda) ik optieiatiesubstituitediiie oz onpound

according to daim28 which is Formula (111),” or a pharmaceutically salt
t hereof . 30. mbrs tiomspadependzodywith €y - 10al Ky dhate-2@stititeshCi g0 Bdyhn@aro( 1 11a), or
2 alkenyl, Co_1palkynyl, C3.7cycloalkyl, C3_7cycloalkylCy.1¢ atkyl,
Cs.7cycloalkenyl, C5_7cycloalkenylCy.1g alkyl, halogen, cyano, nitro,
(CR10R20:nORg, (CR10R20)nSH, (CR19R20)nS(O)mR7,
(CR10R20)nNR10S(0)2R7, (CR10R20)nNR4R 14, (CR10R20)nCN,
(CR10R20)nS(0)2NR4R 14, (CR1gR20InC(Z)R6, (CR10R20InOC(Z)R,
(CR10R20)nC(Z)OR¢, (CR10R20INC(ZINR4R 14, (CR10R20)nNR | 0C(Z2)Rs,
(CR10R20)nNR 1 gC(=NR 10)NR4R 14, (CR10R20)nOC(Z)NR4R 1 4,

(CR10R20)nNR10C(Z)NR4R 14, or (CR1gR20)nNR10C(Z)OR7.

47.  The compound according to Claim 46 wherein the optional substituent is halogen,

alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.

48.  The compound according to any one of Claims 28 to 30 wherein X5 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)[1,6]Jnaphthyridin-2(1H)-one;
1,5-Bis(2-Chlorophenyl)-7-[(2-hydroxy-1-(hydroxymethyl)ethyl}-aminoj-
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pharmaceutically salt thereof. 31. The conpound according to any one of
Clains 28 to 30 wherein RI is an optionally substituted phenyl or naphthyl.
32. The conpound according to Caim31 wherein the phenyl is substituted one
or nore tinmes independently by hal ogen, al kyl, hydroxy, alkoxy, am no, or
hal osubstituted al kyl. 33. The conpound according to O aim 32 wherein the
substituents are independently fluorine, Cl_4 alkyl, or CF3. 34. The
conmpound according to Caim32 or 33 wherein “the phenyl ring i s substituted
inthe 2, 4, or tituted in the 2,4- position, or
trl-substltuted ﬁéﬂﬁ%ﬁhﬁ%ﬁulﬂh}@Qﬁglon 35. The conpound according to any
one of d ai ms N§2-f[, S%S(W@Tlmophenyl)s’l -OR2) 2 alihyd8{[ Qpiaphth86dinThe conpound
according to any one of Clainms 28 to 30 wherein X is (CH2)nNR4R14, or

(CH2) nN(R2) 2. 90ylRanindJethytjecoponidet accordi ng to any one of Claims 28 to 30
wherein Xis R2 or (CH2)nN(RIO S(O nR2, or (CH2)nN(R10) C(O)R2. 38. The
conpound accorldi-Bis(2-ChidraphenAB 7viliH-ahida2-2-ydinbeby adio | [ yoiapbtridins
optionally substi téiei%ocl) ndependently one or nore times with Cl-10 al kyl,

hal o- substituted e{tH)Pkyl, C2 10 al kenyl, C2-10 al kynyl, C3-7

cycl oal kyl , | oal kenyl
C3-10 al kyl | @ﬁsalﬁ%%gﬁ%[r@fk%;gqgngyd%” ’ﬁyﬁ{h?gag’w%%hﬁ‘ e 0) nSt
(CRI OR20) nS( O) ntH)©@R10R20) NnNR10S( O) 2R7, (CR10R20)nNR4R14 (CR10R20) nCN,

CR10R20) nS( O Z) R6,

E CRlORZO% ncg zglgg%@é&%%ﬁ?ﬁﬁ)ﬁ%ﬁ?@mh@%f&g@w%1%’0)0( 7) R6,

( CRLOR20) nNRLQG-BNRLCh NRéREdyl)- 7(&1@1@&@])1 tlﬁNﬁﬁﬁ)z

( CRIOR20) nOX( Z) NRARL4, _ ( CRIOR20) nNRIOCY 2) NRAR14, or (CR10R20)nNRI oC( Z) ORYT.
39. The conpo@ha PEREEFEH!KE! X@P%’%‘Pﬁf Bt \9‘\%‘?8 ein R2 is an optionally

substituted alkyl. 40. The conpound according to Caim39 wherein the al kyl

is an optionally
50. A pharmaceutical composition comprising an effective amount of a compound

according to any one of claims 28 to 49 and a pharmaceutically acceptable

carrier or diluent.

51. A use of a compound according to any one of claims 28 to 49 for the preparation
of a medicament for treating a CSBP/RK/p38 mediated disease in a mammal in

need thereof,

52.  The use according to Claim 51 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, macular degeneration, graft vs. host reaction,
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substituted by (CRLOR20)nC(Z) OR6, (CRI OR20) nOR6, or (CR10R20)nNR4R14 41.
The conmpound according to any one of Clains 28 to 30 wherein R2 is the X/|
(CR10R20) gC(A 1) (A2) (A3), or C(A1)(A2)(A3) 42. The conpound according to
Claim 4l wherein XI is oxygen or N(RIO) 91 43. The conpound according to
Claim4l wherein at |east one of Al, A2 or A3 is substituted by

(CRIOR20) NnOR6 44. The conpound according to Caim43 wherein gqis | or 2.
45. The conpound according to any one of Clains 28 to 30 wherein R3 is an
optionally subg I | oal kyl al kyl,
aryl, or aryl @g&éﬁge?e Cﬁélgiljlgﬂ%%x#ﬁ,e&co] Zlggér%gf %?hllggglseage%ze }é(%m 45 wherein
R3 i s opti onal tolitsuixsredepereakienisease, mmmledttgemtlomdabemj&nnbmthm th Cl1-10

al kyl , hal o-substi,tu 10 al k Oal kynyl ,

Yy ol ot kol HepulieAeSEnetaiopy o Bl 2id MeltesE Rbpparme Aopse

C5- 7cycl oal kenjifludnzhGndilcky pneutInG) ecremaydbntuct ddrinbfitis, pbdeRsitOmAbIm 6, (CR
10R20) nSH, (CR 10R20) nS( O nR7, (CR 10R20) nNR | (0)5 (CRI OR20) nNR4R 14,
(CR 10R20) nCN, CO@RIIBIS0) nS( O) 2NR4RL4, ( CRLOR20) nC(Z) R6, ( CRLOR20) nOC( Z) R,
(CR1OR20) nC(Z) OR6, (CRI OR20)nC(Z) NR4R14, (CRLO0R20)nNR10C(Z) R6,

( CR1OR20) nNR1OC( =NR10) NR4R14, ( CRI OR20) nOC(Z) NR4R14, (CRI

OR20) NnNR10&( Z) NR4&RbAa cmpqmemmmgum@@(nzpmmmazs tdl'#ﬂafomdmpound accordi ng
to Claim46 wherein.the.o ona st tu i hydr oxy,
ko e o, Psperntor g AR ey R ne FE ot SR tevairBeBLY A o 1 o any

one of C aims #edion 38usedlBY BiMankchindvirly prratheré&eromeseemmwﬁuﬁccor di ng
to Claim 28, which is: 7-Bropo-1, 5-bis(2-chlorophenyl)-3, 4-di hydro[

, 6] napht hyr i dl“rﬂ-'-‘Q‘(Zf wqys,dqqéamﬂupngf YjFi5, respiratory syncytial virus, or adenovirus in

1 5-bi s(2-chl oy ‘geg&ﬂfg]{&@pht hyridin-2(1 H)-one;
1, 5- Bi s(2- Chl oro 2- hydroxy- | -(hydroxynethyl)ethyll-am nol 92 |
1, 6] napht hyri di n- 2(1 - one;

Nl2-[11, ?4.bl S‘l‘ﬁe %la?:cr:(?r ing ' Halm X wq'terém the (ljl‘Eli%L}' Vlfrszll l[?fg(}l}lorlllyr din-7-
exacerbates asthma, exacerbates chronic bronchitis, exacerbates chronic
obstructive pulmonary disease, exacerbates otitis media, exacerbates sinusitis, or
wherein the respiratory viral infection is associated with a secondary bacterial

infection, otitis media, sinusitis, or pneumonia.

55. A compound of the formula:

R 1
| NG
-~
o) T G2 X
Rs av)
wherein

R] is an optionally substituted aryl or an optionally substituted heteroaryl ring;

Xis R, OR3, $(0)mR2, (CH2)nN(R 10)S(O)mR2, (CH2)nN(R 10)C(O)R2,
(CH2)nNR4R 14, NR(CH2)nNR4R 14, O(CH2)nNR4R 14, S(CH2)nNR4R 14,
(CHp)pJ, NR2(CH2)pJ, O(CH2)pJ, S(CHp)pJ, or (CH2)aN(R2)2;
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yl ] am no] et hyl ] acet am de; 1, 5-Bi s(2-Chl orophenyl)-7-[(1

H i m dazol - 2-yl net hyl )am no] [ 1, 6] napht hyridin- 2(1H)-one;

1, 5- Bi s(2- Chl orophenyl )-7-[[2- (I sopropyl am no) et hyl ] am no] [

1, 6] napht hyridin- 2(1H)-one; 1,5-B is(2-Chlorophenyl)-7-am no-|

1, 6] naphthyridin-2(1 H)-one; 1,5-Bis(2-Chlorophenyl)-7-chloro-[

1, 6] naphthyridin-2(1H)-one; or a pharmaceutically acceptable salt thereof.
50. A pharnmaceutical conposition conprising an effective anount of a

conpound J@Sc%gg qiiogégl}lsqlb%wtﬁgﬁ?@po}‘g?&Iriﬁ'g,ms 28 to 49 and a pharmaceutically

accept abl e rrer -or ‘use of a conpound according to any one
of cl ai s n280 boatidtedger havivgg qovabpedfdttodn; of a nedi cament for treating a

CSBP/ RK/ p38. raedi ated disease in a gggﬂl in need thereof. 52. The use
accor di ng ™15 Y@ran fteger ipdpg p yalup of / RK/ p38 ki nase nediated disease is

psori ati c qag b bF ird infogeNfivitRya val®YdTdr®en®; gout, traumatic arthritis, rubella
arthritis, acute synovitis, rheumatoid arthritis, rheumatoid spondylitis,

ost eoar t hiRtif Bydregans 1 aotabeyiltary, 2t 1otakylahateroamyl, hietstaeiI€i ao allebpsi s,

septic shock,,. endotoxi ¢ shock, .gram negative sepsis, toxic shock syndrone,
cer ebral mal%@'F%?’Oleﬁ’ﬁ%?fﬁ&ﬁﬁpg?nﬁ'@éﬁ'é%‘&g‘gﬁﬂl‘aéﬁﬁgFf?éﬁ)’c st r oke,

neur ot raumg/h)?L@ggggg)ﬁg%%xé)xéﬁaﬁﬁgpgﬁgﬁﬁ%I t respiratory distress

syndr one, ease, chronic obstructive

pul nonar vy sdi; I &AcHOS| nary sarcososis, bone resorption
e SRy, BL Ecrapap

di sease, eopo [ teno cardiac and brain and renal reperfusion
injury, condesidep@dbRBrHydidich HagogefiOF Oparalkydy terial bypass grafting (CABQ
surgery, thronbosis, glonerularnephritis, chronic renal failure, diabetes,
di abeti c Mqtis aopetideglly sebsututed Cegealéylat i on, graft vs. host reaction, 93

allograft rejection, inflammtory bowel disease, Crohn's disease, ulcerative
colitis, Aeausaverionaby pubstignedGse) alkikscl e degeneration, diabetic

eLLoRat e TR oerer ol Sl TR D and retast as) s, angi ogeni
psoriasisg SR fle irdepena@ity 05k VI LIS
R3 is a hydrogen, C.1g alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC {_galkyl, aryl,
arylC1_1¢ alkyl, heteroaryl, heteroarylCj_1( alkyl, heterocyclic, or a
heterocyclylCq.1¢ alkyl moiety, which moieties are optionally substituted;
R4 and R4 are each independently selected from hydrogen, optionally substituted C]-4
alkyl, optionally substituted aryl, or optionally substituted aryl-C]-4 alkyl, arylC1-10
alkyl, heteroaryl or heteroarylC1-1( alkyl, wherein each of these moieties may be

optionally substituted;

R 10 and Ry are independently selected from hydrogen or C1-4alkyl;
provided that when R is phenyl, R3 is methoxy substituted phenyl, X is
(CH2),NR4R 14, and n is 0, then Rq and R4 are other than both methyl; or when R |
is a 2-chlorophenyl, or a 2-Cl,4-F-phenyl, and R is a 2,6-dichlorophenyl, and X is
ORy, then R is other than methyl; or

a pharmaceutically acceptable salt thereof.
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53. A use of a conpound according to any one of Clains 28 to 49 for the
preparation of a nedicanment for 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. 54. The use according to
Claim53 wherein the respiratory viral infection exacerbates asthng,
exacerbates chronic bronchitis, exacerbates chronic obstructive pul nonary

di sease, %ace'ﬂ?@&ﬂﬁ?&ﬁahtal:&)rq'ifﬁg't@Claﬁ%@?‘%Jhl?&t@Fo%dw@'vt'o%a or wherein the

respiratory viral ection s associated with a secondary bacteri al

i nfection, otiphamaenitiaallysicaematile salt therephheunoni a. 55. A conpound of the
formula: RR GL GI ON&@XON&X R3 (IV) R3 (IVa) wherein R is an
optionally substituted aryl or an optionally substituted heteroaryl ring; X

is R2, OR37. S(ChetnpduntiddciiiRl @) Saidh sRahidhGrBdIMMIKIFRSLO0 R2, (CH2) nNR4R14,
NR2(CI—|2)nNR4R14 O(CI—|2)nNR4R14 S( CI—|2)nNR4R14 (CH2) nJ, NR2(CH2)nJ,

Q CH2) nJ, S( CI—IE?%UWCQS‘F‘CQIMWWWH g20f) i s an opti onal | y substituted
heteroaryl ring; nis O or an integer having a value of I to 10; mis 0 or
an integer having a value of | or 2; qis O or an integer having a val ue of
lto 10; R38is ﬁbdcmg]mupdmcoldjngt«gdy,onam?ﬂairas §% @ STIehakikyR |, iskaet er oar yl ,
heteroarylC 1 -10 al kyl i et| es are all optionally substituted, or
R2 is the noi ef’@}'oﬂ @be@ﬁ%‘)@@y ahYA3) | or C(A1) (A2) (A3); XI is N(RLO),
0, S(Om or CR10R20 X2 is mdependently hydr ogen, hal ogen or Cl-4 alkyl;

Al is an optionally substituted Cl1-10 alkyl; A2 is an oEtionaIIy substituted
Cl1_10 al ky?P: The compound according to Claim 58 wherein the phenyl is substituted one or

more times independently by halogen, alkyl, hydroxy, alkoxy, amino, or

halosubstituted alkyl.

60.  The compound according to Claim 59 wherein the substituents are independently

fluorine, C1-4 alkyl, or CF3.

61.  The compound according to Claim 59 or 60 wherein the phenyl ring is substituted
in the 2, 4, or 6-position, di-substituted in the 2,4- position, or tri-substituted in

the 2,4,6-position.

62.  The compound according to any one of Claims 55 to 57 wherein X is ORp, or
S(O)mR3.

63.  The compound according to any one of Claims 55 to 57 wherein X is

(CH2)nNR4R 14, or (CH2)nN(R2)p.

64.  The compound according to any one of Claims 55 to 57 wherein X is Ry or

(CH2)nN(R0)S(O)mR, or (CH2)nN(R 1 0)C(O)R2.
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A3 is hydrogen or is an optionally substituted C1-10 alkyl; G and & are
i ndependently G X2; R3 is a hydrogen, C-10 alkyl, C 3-7 cycloal kyl, C 3-7
cycloal kylC 1 4alkyl, aryl, aryld-10 alkyl, heteroaryl, heteroaryl d-10
al kyl, heterocyclic, or a heterocyclyl Cl _10 al kyl npoiety, which noieties
are optionally substituted; R4 and R14 are each independently selected from
hydr ogen, optionally substituted Cl1-4 alkyl, optionally substituted aryl,
or optionally substituted aryl-Cl-4 al kyl, aryl CI 10 alkyl, heteroaryl or
het er oar y&! - 1%@&3&#@%@5&&& sPehin%s WieRm e C%En igptionally

ct eé A

substituted; R O and R20 are | dependently sel rogen or
Cl - 4al kyl ;  pr optighaty E&tﬁtntuvmﬂddﬁbndeﬁupbﬁ@w mord3inkes Wittt Oy akyhhblot ut ed

phenyl, X is (CH2)nNR4R14, and 0, then R4 and R14 are other than both
met hyl ; or \Ahesuhmltutquﬁalaaldml,@zomtvé\mybd, Car) paalngh (- Feyphetkpl, and R3 is a
2, 6- di chl orophenyl, and X en R2 is other than methyl; or a

%har naceu;tlvlhcalhpﬁ 7&&@8?51%‘91@@5‘04 C(Sh’lacryélﬁf-lke'% Gp7 CX"H@T E%ﬂi‘ﬂ)@lllfm aﬁ?’éor d: ng to
55 F

tﬂi'r cof . 57, Crh!ﬂg%eé’?r{)(g@ﬁdc S ARG sl s VAT ey a:(?3a§ a

bne. of Olai . L AEEBBSTRLRR R (0RGOERR 193 aRARCTATRBENFARIR phenyl or

napht hy! . 59: 108 GRIOCRAGRS SO AR i, rttiiigwg&mtzm%he phenyl i s

substituted one or ‘nore tines epefident | ogen, al kyl, hydroxy,

al Koxy, i no, (CR |Hyph{ODUSR  CRagRADKEZION, (o RoAEIENR A £pr i g to

Cl aim59 wherein the substituents are independently fluorine, C -4 alkyl,

or CF3. 61. Th&%mmwmfdab&h rﬁ@Ru@Rm)ﬁiﬂﬂl(w DR 16INRRr4£i n t he phenyl ring
is substituted _in 6- posi -substituted in the 2,4-

position, or t(R W@BHQ(UNQ?@NMB% (§R40%2®DQP£Z)M4RGZ’ The conpound
according to af&’Rlorkezo?anaoad(Eﬁ\ll%fR14? ZC%?{ZO nrf\uiﬁoc?zﬁ%. or  S(Qmre.

66.  The compound according to Claim 63 wherein R» is an optionally substituted

alkyl.

67.  The compound according to Claim 66 wherein the alkyl is an optionally
substituted by (CRgR20)nC(Z)ORg, (CR19R20)1ORg, or

(CR1oR20)nNR4R 1 4.

68.  The compound according to any one of Claims 55 to 57 wherein R is the

X1(CR10R20}qC(A1)(A2)(A3), or C(A1)(A2)(A3).
69.  The compound according to Claim 68 wherein X1 is oxygen or N(R10).

70.  The compound according to Claim 68 wherein at least one of A{, A2 or A3 is

substituted by (CR}19R20)nORg.

71.  The compound according to Claim 68 whereinqis I or 2.
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63. The conpound according to any one of Clains 55 to 57 wherein X is

(CH2) nNRARI 4, or (CH2)nN(R2)2 64. The conpound according to any one of
Clainms 55 to 57 wherein Xis R2 or (CH2)nN(R10)S(O nR2, or

(CH2)NN(RIO C(O R2. 96 65. The conmpound according to C aimb55 wherein R2,

ot her then hydrogen, is optionally substituted i ndependently one or nore
times with d-10 al kyl, halo- substituted C-10 al kyl, C2-10 al kenyl, C2-10
al kynyl, C3-7 cycloal kyl, C3-7cycloal kyl d -10al kyl, C5-7cycl oal kenyl, C5-7
cycl oal kenyl C1-10 al kyl, halogen, -C(O, cyano, nitro, (CRLOR20)nORG,
(CR10R20) nSH, CR10R20) nS(O) nR7, (CR10R20) nNRI 0S(O) 2R7, (CRI OR20) nNR4R14,
(CRI OR20)7ACN, T@mmpw@&pm@@m@@f Claims 56 R0 wagiZinHs3 is an

(CR10R20) nOC(Z2) RG, (.CRI., OR20) nC(Z) OR6, (CRLOR20)nC(Z) NR4R14, (CR 10R20) nNR
100 2) Ro., | (CR. PORS) R RSN 0 B IRERS-14 DGR Dy VeRaNa sy NFRIR: 4 { CR
0R20) nOC( Z) NRAR14 gmlﬁ(RéO) NNRLOC( Z) NRAR14, or (CRI OR20) nNR1OC(Z) OR7. 66.
The conpound agﬁ?ﬁybp dOta YO ai m 63 wherein R2 is an optionally substituted
al kyl . 67. The conpound according to Caim66 wherein the alkyl is an
optionally substituted by (CRI OR20)nC(Z) OR6, (CRIOR20)nOR6, or

( CR1OR20) ARBIR4 RT4e 6@mpdind accorping el Clagro G2 dvhecein B3 angptmnellyosub&litated®nsbr t o 57
wherein R2 is the _XI(_CRlORZO)qu(_Al (A2) {kA?’)’ or C(Al)(A2)(A3) 69. The
conpound accor d¥ytimgs wdgperdeslywmidi €i i 0xlkyl. haloxspyetiiuiee Oy riakyl @p.10 The

SUbet tut ed. by e ICRRapRlER. 3 roveeb st ealol idkkh G i m 68 wher ei n

wherein Ra i s Sa7eadetBEniCR RGP SRl BNesRSef it T ol kyr, G

A e RO Rp 1 comens secrein
(CR10R20)nNR 10S(0)2R7, (CR19R20)nNR4R 14, (CR19R20)nCN,
(CR10R20)nS(O)2NR4R 14, (CRgR20)InC(Z)Rg, (CR1R20InOC(Z)Rs,
(CR10R20InC(Z)ORg, (CR1QR20INCIZINR4R |4, (CR19R20)nNR10C(Z)Rg,
(CR10R20)nNR [ gC(=NR | 9)NR4R 14, (CR10R20)n OC(Z)NR4R 14,

(CR10R20)nNR 1 0C(ZINR4R |4, or (CR[0R20)nNR 10C(Z)OR7.

74.  The compound according to Claim 73 wherein the optional substituent is halogen,

alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.

75.  The compound according to any one of Claims 55 to 57 wherein X5 is hydrogen.

76.  The compound according to Claim 55 which is:
5-(2-fluorophenyl)-1-(4-flouropheny!)-2(1H)-quinolinone;
5-(4-fluorophenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone;
5-(2,4-difluorophenyl)-1-(4-flucrophenyl)-2(1H)-quinolinone;
5-(4-methylphenyl)-1-(4-fluorophenyl)-2(1H)-quinolinone;
1,5-bis(2-chlorophenyl)-7-{[2-hydroxy- | -(hydroxymethyl)ethyl]amino}-2(1H)-

quinolinone;

1,5-Bis(2-chlorophenyl)-7-{[2-(isopropylamino)ethyl]amino }-2(1H)-
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nore tinmes independently with Cl1-10 al kyl, hal o-substituted Cl-10 al kyl,
C2-10 al keny], C2-10al kynyl, C3-7cycloal kyl, C3-7cycloal kyld -10 al kyl,
C5- 7cycl oal kenyl , C5-7cycl oal kenyl C1-10 al kyl, hal ogen, cyano, nitro,
(CR1OR20) NnOR6, (CRI OR20)nSH, (CR10R20)nS(O nR7, (CR10R20)nNR10S(0)2R7,
(CR10R20) nNR4R14, (CRL1O0R20)nCN, (CR10R20)nS(O 2NR4R14, (CR1OR20)nC(Z)Re6,
(CR10R20) nOC(Z2) R6, (CR1OR20)nC(Z) OR6, (CRLOR20)nC(Z) NR4AR14,

(CR10R20) nNR10OC( Z) R6, (CR 10R20)nNR 1 OC(=NR 10) NR4R 14, (CR |

OR20) NOC( Z) NRAR 1dhinolfoRLOR20) NNRLOC( Z) NRAR14, or ( CRLOR20) nNR1OC(Z) OR7. 74.
The conpound accofding to Caim 73 wherein the optional substituent is

hal ogen, al kyI6-brhlyldf10‘5<-blS(?atmmpheraﬂrhbnetbylohéﬁﬁlsﬁbst| tuted al kyl. 75. The
conmpound accordi n(gLl L9 ggg one of Clains 55 to 57 wherein X2 is hydrogen.
76. The conpound ceold fig to Cl aimb55 which is:

5- (2- f | uor ophenry b phdrmadedtically aqebsaiyk yallthdrebd. - qui nol i none;
5-(4-fluorophenyl)-1-(4-fluorophenyl)-2(1 H)-quinolinone;
5-(2, 4-di fl uorophenyl ) - 1- (4-fl uorophenyl)-2(1 H)-quinolinone;

5-(4-meth he |
, 5-bi s( 2- ?gFor oo?cl) earr\lilllaéeﬁnéil QQ&QQ&;@%&%@ Mﬂ @Iyg‘gg% rfden?%;g??tédt %Oﬁﬁoglrﬁ no }-2(1
H) - qui nol i non@ccotdibg B snyonetaf §laimk §hyd T6 and{a pharmaceutically acceptable

[ 2- (i sopropyl ani | ] am no}-2(1H)- 98 qui nol i none;

6- br ono- 1, 5- bi ?{llgl(-%%ﬁ‘ll%%gljﬁenyl )-7-(met hyl oxy)-2(1H)- qui nolinone; or a
pharmaceutically acceptable salt thereof. 77. A pharmaceutical conposition
conpri si ngwan ef fective anount of  a conpound,  accordi Bg to,any one of C ains

55 to 76 afd a‘ptsratacempruyd acgordingdppapene of CleimseyS /o fonthent . 78. A use of

a conpound accekapgoh 8f @Hﬁédféﬂﬁexﬁffogr@a'nﬁga@%m@ﬁﬂ{edtaﬂ% difa§PRRation of a
medi cament for ‘treating a CSBP/ RK/ p38 nedi ated disease in a mamual in need

t hereof. 79. Theammd imoewshtbiémef.t o Cl ai m 78 wherein the CSBP/ RK/ p38 ki nase
medi at ed

79.  The use 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,
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, 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.
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di sease is psoriatic arthritis, Reiter's syndrone, gout, traumatic
arthritis, rubella arthritis, acute synovitis, rheumatoid arthritis,
rheunmat oi d spondylitis, osteoarthritis, gouty arthritis and other arthritic
condition, sepsis, septic shock, endotoxic shock, gram negative sepsis,
toxi ¢ shock syndrome, cerebral malaria, neningitis, ischemc and
henorrhagi ¢ stroke, neurotrauma/cl osed head injury, asthma, adult
respiratory distress syndrone, chronic pulnonary inflamatory disease,

chr oni ¢_Olgpt ruGt s RULABOGHacE AR T8 an el F @lifhs sBYb FRRR e Sar COSOST S,

bone resorption disease, osteoporosSis, restenosis, cardiac and brain and
renal reperf upreparaiion of ymediomgeas tfonteeatiegithe chmnonrceld aroespiratoyy eirdler i al

bypass graftin CABG rger t.hr onbosi | omerul arnephritis, chronic
renal failure, g’fﬁ‘i("z%é?@,a %Hi%&‘ﬁ'éft‘ FrinQyagas g‘i%i?’ﬁ’?’}ef FRERVAFSGePENEY T 0n, graft
vs. host react ififuenzadlihRgpardihfliediz£ 0irhsO Fospitdibryannditiar vinRoweddefbvdedse, Crohn's
di sease, ulcerative colitis, neurodegenrative disease, nuscle degeneration
di abetic reti ndpamAY in neegddharepf. degenerati on, tunor growth and met ast asi s,
angi ogeni ¢ di sease, influenza induced pneunonia, eczema, contact
dermatitis, psoriasis, sunburn, or conjunctivitis. 99 80. A use of a
conpound &tcor dhegsemcendingdo€lam 80 wherein Be respiradry giraltihfectigpr epar ati on of a
medi canent for treatjn he co cold.or respiratory viral. infection
Caused by, hunafKIERHISD AT OB PRAADAeR e PRI e shaREy i us,

i nfluenza virugbstRRiivd PilndRAT Aisthde UScacdrBREY dtalsQiadif ¥RE¥FHals shiukitls, or O
adenovirus in a human in need thereof. 81. The use according to C aim 80

wherei n the re¥fbereht Be yespiratary Yirl ddedtion is assecdaiedwith a secondary bagdgader bat es
chronic brO”Chﬁ&%&km?ﬁﬁ%@ﬁ&ﬁ&%ﬁmgﬂ&QPhﬁauH@ﬁﬁTUCtiVe pul nonary di sease,

exacerbates otitls nedi a, exacerbates'sinusitis, or wherein the respiratory
viral infection is associated with a secondary bacterial infection, otitis
nmedi a, sinysiti,s, or. pneumoni a., 82. use of a conmpound of the formula R1, R
Gl -G 0% R SRl p CpEpgy ‘%“{“\f%“%‘ﬁf‘vm

1

| NG
-
0 T G2 X
Rs V)
wherein

R] is an optionally substituted aryl or an optionally substituted heteroaryl ring;

X is halogen, Ry, OR2, S(O)mR2, (CH2)nN(R10)S(0)mR2, (CH2)nN(R 10)C(O)R2,
{(CH2)sNR4R 14, NR2(CH2)nNR4R 14, O(CH2)nNR4R 14, S(CH2)nNR4R 14,
(CHp)pJ, NR2(CH2)nJ, O(CH2)nJ, S(CCH2)nJ, or (CH2);N(R2)2;

J is an optionally substituted heteroaryl ring;

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

m is 0 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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wherein R is an optionally substituted aryl or an optionally substituted
heteroaryl ring; X is halogen, R2, OR2, S(OnR2, (CH2)nN(R 0)S(O nRz2,
(CH2)NN(R 0) C(O R2, (CH2)nNR4R14, NR2(CH2)nNR4ARI 4, Q CH2) nNR4R14,

S(CH2) nNR4AR14, (CH2)nJ, NR2(CH2)nJ, Q(CH2)nJ, S(CH2)nJ, or (CH2)nN(R2)2; J
is an optionally substituted heteroaryl ring; nis O or an integer having a
value of 1 to 10; mis O or an integer having a value of | or 2; qgqis O or
an integer having a value of 1 to 10; 100 R2 is hydrogen, C1-10 al kyl, aryl,

| C1- 10 . . , i [ At |l
ary R K¥lydro a&,@ggﬁ%arak&mt, %m@{)fbfag?%q %&(ﬁ&yg%%t&lg% gkjies are a

optional |y substi futed, i's tthe noi (A2) (A3), or
C( Al) ( A2) ( A3phicKIndigiehlaR 1) optdnalS( Dbseituted, CRLORME; medtyi s i ndependent |y

hydr ogen, halogen or C 1-4 alkyl; Al is an optionally substituted Cl-10

al kyl; A2 i sXafCRupR20nI(Ay)(@abEn)tartdd | XhoXB3al kyl ; A3 is hydrogen or is an
optionally substituted Cl1-10 alkyl; G and & are independently sel ected
fromis N,Xb'rSh@R)KQ);OplS@]Mé’(HCtﬂwig\zGl and G are not both nitrogen; R3 is

hydr ogen, £1:10, al kyl -7 cycloal kyl, C.3-7 cycloal kyl C 1-4al kyl, aryl,
arylCl- 1 %11%5‘/‘1@“?%?@ g)é(fr?ge:n’ ﬁéf’%er“oc’éfylﬁlalkf(l) al kyl, heterocyclic, or a

het er ocycl = 1Q. I i noieties are optionally substituted;
R4 and Rl L\rggni? g%@”ﬁ%&%ﬁ%&ﬁ]{éw@g@gct ed from hydrogen, optionally

subst i t ut e;% shnbptighaiylsubsi
e

'mtgd)czfl_llb:)éu?,pbsti tuted aryl, or optionally
substi t ut aryl -Cl-4 al kyl, aryl'C-10 alkyl, heteroaryl or heteroaryl C

1-10 al kylA3 ishgdeigen emic lan optidriadg submituedd @R |galkybe optional ly substituted,
RO is hydrogen, C(Z)R6 or optionally substituted Cl-10 al kyl, optionally
subst i t ut e andy/b2 argrindgpendently bgledtedbisomtiaMNeer GXp) poyided ghak (d1;ank{p aapd R20 are
i ndependently sel ected from hydrogen or Cl-4alkyl; or a pharmaceutically
accept abl e sBPbOfEIEERM: f or the preparation of a medicanent for treating a

CSBP/ RK/ p38; edidgae qu_ﬁfﬁﬁﬁ, t'}_'?cycloalkyl, C 3_7 cycloalkylC j_galkyl, aryl, arylCj._
10 alkyl, heteroaryl, heteroarylC_j ¢ alkyl, heterocyclic, or a heterocyclylCy_jg
alkyl moiety, which moieties are optionally substituted,;

R4 and R14 are each independently selected from hydrogen, optionally substituted Cj_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 C1_1¢ alkyl, optionally substituted aryl
or optionally substituted aryl-C|-4 alkyl;

R1¢ and Ry are independently selected from hydrogen or C1.4alkyl; or a

pharmaceutically acceptable salt thereof
for the preparation of a medicament for treating a CSBP/RK/p38 mediated disease in a

mammal in need thereof.

83.  The use 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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manmal in need thereof. 83. The use according to Caim82 wherein the
conpound is: 1 -nethyl-5-phenyl-1 H[ 1, 6] naphthyridin-2-one; or
5-phenyl -1 H[ I, 6] napht hyridi n-2-one; or a pharnaceutically acceptable salt
t hereof. 101 84. The conpound which is:

1, 5- bi s(4-fl uorophenyl)[ 1, 8 napht hyri di n-2( 1H) - one;

5-(2, 4-di fl uorophenyl)-1-(4-fluorophenyl)[ 1, 8] naphthyridin-2(1 H)-one;

7- Brono- 1, 5- bi s(2-chl orophenyl ) -3, 4-di hydr o[ 1, 6] napht hyri di n- 2( 1H) - one;

7- Brono- 1,83- biq@@t&hbghgpngayg) [ 1, 6] naphthyridin-2(1 H)-one; 1,5-B

i s(2-Chl or ophenyl hydroxy- | -(hydroxynethyl)ethyl]-am no]-

15 6] naphiss bk Puzgntiapiait Blnaphinyridin 2(11-onc;

oot hol e futpRoRet bl B gng. SidhnRr s By papnt e din- 7
LS el s s ) o

] napht K qa}oﬁpg?}i&){#’:hlogkb ﬁ”ﬁg @{32” 13&?@'?%hyl) 7-anmino-[ |
nﬁgBL P)r/]l;sr .ijs{(r‘;, @ﬁlord‘}%eﬁ)ﬂ}“ﬁ [(ZLhyir8tys (2nydhd:ghRaeRIy ) -amifb]- or O- [

]i H 38;opherﬁiﬁlﬁWEgz‘m‘ilP'@(MBpW@nyl )-2(1 H) - qui nol i none;
o a P RrasEiGHgrophil PEOSIXL -ty SR RRReE .
4- hyl h | h 1)-2(1 i nol
b:m:E 2ch| g?ﬁgﬁlm}‘{t?ﬂ]ﬁ ?‘?‘5‘ yﬁ?ﬁx)y | g(h%rg;;/zgt 'h§|°)”§t hyl ] ami no) - 2( 1H) -
nol i no

é- (i sopr S%PEF%QEE&"«E‘&%\?P%ﬂ[ﬁﬁlﬁ%ﬁiﬁéﬂéwml)wWRH;‘ﬁéﬁwm@mrz(m)-

bi s(2-chl or @ﬁ@enyl) 7- (rret hyl oxy) 2(1 H) - qui noI inone

N[
yl]
H i
1,5
1,6
, 6]
|, 6
(
(
(
(
5-
|

5-
5-
5-
5-
1,
q
[

1- Benzyl - |;§D ¥ aPht hy n-2-0 phenyl -
H [ 1, 6] napgkt-Risk Qh]@rtz}_hswéﬁ 87[[2 Isopropylammo)ethyl]ammo][1 6]naphthyr1dm—2(lH)-

one;
1,5-Bis(2-Chlorophenyl)-7-amino-[ 1,6 Jnaphthyridin-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)-quinolinone;
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-i-(hydroxymethyl)ethylJamino}-2( 1 H)-

quinolinone;
1,5-Bis(2-chlorophenyl)-7-{[2-(isopropylamino)ethyl]amino}-2(1)-

quinolinone;
6-bromo-1,5-bis(2-chlorophenyl)-7-(methyloxy)-2(1 H)-quinolinone;
1-Benzyl-5-phenyl-1H-[1,6]naphthyridin-2-one;
1,5-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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a pharmaceutically acceptable salt thereof. 85. A pharnmaceutical conposition
conprising an effective anount of a conpound according to Claim84 and a
pharmaceutically acceptable carrier or diluent. 102 86. A conpound of the
formula: RR ~GL ~GL ONI & XONI & XI I R3(l) R3 (la) wherein
Rl is an optionally substituted aryl or an optionally substituted heteroaryl
ring; X is halogen, R2, OR2, S(OnR2, (CH2)nN(R 0)S(O nR2,

(CH2)NN(R 0) C(O R2, (CH2)nNR4R14, NR2(CH2)nNR4R14, Q CH2) nNR4RI 4,

S( CH2) nNR4R14, CH2)nJ, .NR2(CH2)nJ, Q(CH2)nJ, S(CH2)nJ, or (CH2)nN(R2)2; J
is an opti®nal I@g%ﬂé{“fjtoﬁfwﬁofg%‘ﬁ%roaryl ring; nis O or an integer having a
value of 1 to 10; mis O or an integer having a value of 1 or 2; g is O or
an integer having a valu&,of I to 10; R2 is hydradyen, Cl-10 al kyl, aryl,

aryl C -10 al kyl, heteroanyl, heteroaryl d-10 alkyl, which noieties are all
optionally substit is the noiet &R20) gC( Al) (A2) (A3), or
C(A 1) (A2) (A3); is MR1Q), 0, S(Om or| CR1 F\’ZO; X2 is independently

hydr ogen, hal o i l; Al is substituted C1-10
Tonal %ﬁ su%sti tuted &1- 10'I‘Cf

al kyl; A2 is an opti al k A% is hydrogen or is an
optionally substitutred C1-10 al Q/I ; Gl and ,are i ndepﬁ‘gbdent ly sel ected
fromis N, or C X2, provided tH¥ G and @ are not bo nitrogen; R3 is
Cl-10 al kyl, C 3-7 cycloal kyl, C 3-7 cycloal kyl C 1-4al kyl, aryl, aryld-10
al kyl , hq;{lﬁﬁ@rgryl , heteroaryl d-10 al kyl, heterocyclic, or a

het er ocycllﬁ ( es. ar

provi ded thhE aﬁlgg}igéahé{sulpnﬁ?ihﬁ%@ﬁl %wpgnfpgfi%llgtshbstitutef het rtolarcj)/?raill!g;y substi tuted;

X is halogen, R2, OR2, S(O)mR2, (CH2)nN(R10)S(0)mR2, (CH2)pN(R 10)C(O)R2,
(CH2)nNR4R 14, NR3(CH2)nNR4R 14, O(CH2)nNR4R 14, S(CH2)nNR4R 14,
(CH2)nd, NR(CH2)pJ, O(CH2)pJ, S(CH2)p, or (CH2)nN(R2)2;

I is an optionally substituted heteroaryl ring;

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

m is 0 or an integer having a value of 1 or 2;

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

Ry is hydrogen, Cy_10 alkyl, aryl, arylC|.jq alkyl, heteroaryl, heteroarylCj.1g alkyl,
which moieties are all optionally substituted, or Ry is the moiety
X1(CR10R20)gC(A 1)(A2)(A3), or C(A1)(A2)(A3);

X1 18 N(R1), O, S(O)p, or CR10R20;

X4 is independently hydrogen, halogen or C{_4 alkyl;

A1 is an optionally substituted C1_|¢ alkyl;

A2 is an optionally substituted C|.1¢ alkyl;

Az is hydrogen or is an optionally substituted C1_1¢ alkyl;

G| and Gy are independently selected from is N, or C-X5, provided that G| and Gy are
not both nitrogen;

R3 is C.1¢ alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylC j_4alkyl, aryl, arylCy_jq alkyl,
heteroaryl, heteroarylCj_1¢ alkyl, heterocyclic, or a heterocyclylC.1¢ alkyl moiety,
which moieties are optionally substituted; provided that R3 is not hydrogen or methyl
when G is nitrogen, G7 is C-Xp, X7 is hydrogen, R is an optionally substituted
phenyl, X is Ry and Ry is hydrogen;

R4 and R 14 are each independently selected from hydrogen, optionally substituted C]_4
alkyl, optionally substituted aryl, or optionally substituted aryl-C]-4 alkyl, aryiC1-10
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when Gl is nitrogen, & is C X2, X2 is hydrogen, R is an optionally
substituted phenyl, Xis R2 and R2 is hydrogen; R4 and R14 are each

i ndependently sel ected from hydrogen, optionally substituted Cl-4 al kyl,
optionally substituted aryl, or optionally substituted aryl-Cl-4 al kyl,
aryld-10 103 al kyl, heteroaryl or heteroaryl C 1-10 al kyl, wherein each of
these noieties may be optionally substituted; RL0 and R20 are independently
sel ected from hydrogen or Cl-4al kyl; or a pharmaceutically acceptable salt

t her eof n 8 i (I) or a
pharnaceutlca%Pﬁh&ggg pta %ﬁ%%%éﬂ? ﬁ%@?@§¥ﬁ5§§ g?%gf@gﬁnﬁﬂﬁ SWHL rdlng to
Cl ai m 86 whi optiangli¥Fsurbstiluted( | a), or a pharnmaceutically accept abI e salt

thereof . &8 aldRpoiipmdestndentirsdlesgd fromaidrauea 00T Jalliylfor86 to 88 wherein Rl
is an optignally substituted phenyl or naphthyl. 90. The conpound accordi ng
to C ai m FPhRABICERCaRY apeepillersalt theienft i t uted one or nore tines

i ndependent |y by hal ogen, al kyI hydr oxy, al koxy, am no, or hal osubstituted

al kyl. 91.g4The THRBRYD @@gﬁp%ﬂgdé}m%%@ggn ﬁgﬁﬁ{;ﬁi(g,esﬁge?@mmﬁ%

substltuents are sel ected ori uori ne

al kyl, or a@F@IabQQsalt‘ﬂme@forrpound according to Caim90 or 91 wherein RI is a
phenyl ring optionally substituted in the 2, 4, or 6-position,

di -substituted in the 2,4- position, or tri- substituted in the

2,4, 6-posigg.on Th%%om]ib@]mwau@do@qmrs@mcﬁ@f@ﬂﬁul@@ﬁ)qfrad ains 86 to 92
wherein R3 is an Btlonall substltuted Cl1-10 al kyl, C3_7 cycloal kyl, C 3-7

cycl oal ky|Riprmgceutigally acegptahleysplt thepeofo gl kyl . 94. The conpound according to
Claim93 wherein R3 is optlonally substituted one or nore tines
i ndependently with Cl-10 al kyl, hal o-substituted Cl1-10 al kyl, C2-10 al kenyl,

C2-10al kyrggl., Qe tompbaral dey«brdlr@&o 46y 600t (Myihis 8616 88 Whptein 12:!131s7a31ycl oal kenyl,
C5- 7cycl oal ke gﬂ(yCl - hal og cyano, nitro, (CRLOR20)nORG,
( CRLOR20) rPfi “6!’@8‘% H&"@} ‘?‘ﬂ?l OR20) NNR10S( O 2R7, (CR10R20) nNR4R14,
104

90.  The compound according to Claim 89 wherein R is phenyl substituted one or

more times independently by halogen, alkyl, hydroxy, alkoxy, amino, or halosubstituted
alkyl.

91.  The compound according to Claim 90 wherein the R] phenyl substituents are
independently selected from chlorine, fluorine, C{.4 alkyl, or CF3.

92.  The compound according to Claim 90 or 91 wherein R] is a phenyl ring

optionally substituted in the 2, 4, or 6-position, di-substituted in the 2,4- position, or tri-
substituted in the 2,4,6-position.

93.  The compound according to any one of Claims 86 to 92 wherein R3 is an
optionally substituted Cy.1¢ alkyl, C3.7 cycloalkyl, C 3.7 cycloalkylalkyl, aryl, or aryl
Ci.10 alkyl.

94,  The compound according to Claim 93 wherein R3 is optionally substituted one or
more times independently with C1.10 alkyl, halo-substituted Cy_1q alkyl, C7.1¢ alkenyl,
Cp.10alkynyl, C3_7cycloalkyl, C3_7cycloalkylCy.q alkyl, Cs_7cycloalkenyl,
Cs_7cycloalkenylCj. ¢ alkyl, halogen, cyano, nitro, (CR1gR20)hORg, (CR10R20)1SH,
(CR1gR20)nS(O)mR7. (CR10R20)nNR10S(0)2R7, (CR10R20)nNR4R 14,
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(CRI OR20) nCN, (CR10R20)nS(O) 2NR4R14, (CR10R20)nC(Z)R6, (CR1O0R20)nOC(Z)Re,
(CR10R20) nC( Z) OR6, (CR10R20) nC(Z) NR4AR14 (CR1O0R20) nNR10C(Z2) R6,

(CR10R20) nNRI OC( =NR10) NR4R14, (CR 10R20)n0C(Z) NR4R 14, (CR 10R20)nNR

10C(Z) NR4AR 14, or (CR 10R20)nNR 1 OC (Z2)OR7. 95. The conpound according to
Claim 94 wherein the optional substituent is hal ogen, alkyl, hydroxy,

al koxy, am no, or hal osubstituted al kyl. 96. The conpound according to Claim
93 wherein R3 is an optionally substituted phenyl, substituted

substi  ut ege o PRGSO BRTP A o compri sing an

effective EribReomOGZRmscRBneR 20 HRag((Ra 08a9InSH 2Bk, 86 to 96 and a
phar maceut (CRy Ry o RINFERHICID) R, 0ER AR HINR | (LI(ENRAH)NEAFG 4,

(CR10R20)nOC(ZINR4R 14, (CR10R20)nNR10C(Z)NR4R 14, or

(CR10R20)nNR190C(Z)OR7.

95.  The compound according to Claim 94 wherein the optional substituent is halogen,
alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.

96.  The compound according to Claim 93 wherein R3 is an optionally substituted
phenyl, substituted independently one or more times by halogen, C{-4 alkyl, or halo-
substituted-C1-4 alkyl.

97. A pharmaceutical composition comprising an effective amount of a compound
according to any of Claims 86 to 96 and a pharmaceutically acceptable carrier or

diluent.
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