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[0005] There continues to be a need for safe and effective drugs to treat

various inflammatory conditions and/or fibrotic conditions such as inflammatory
pulmonary fibrosis and/or idiopathic pulmonary fibrosis.

Summary of the Invention

[0006] One embodiment of the present invention is a method of modulating a
stress activated protein kinase (SAPK) system, including contacting a compound with a
p38 mitogen-activated protein kinase (MAPK), wherein the compound exhibits an ECsg
in the range of about 1 uM to about 1000 pM for inhibition of at least one p38 MAPK;
and wherein the contacting is conducted at a SAPK-modulating concentration that is less

than an ECs for inhibition of the at least one p38 MAPK by the compound.
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secretion in a bodily fluid in vivo; and selecting at least one compound from the plurality
of compounds, wherein the selected compound exhibits an ECs in the range of about 1

UM to about 1000 pM for inhibition of TNFa. secretion by cultured cells in vitro.
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[0016] Wherein Ar is pyridinyl or phenyl; Z is O or S; X3 is H, F, Cl, OH, or

OCH;; R, is methyl, C(=O)H, C(=0)CHs;, C(=0)O-glucosyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methylmethoxyl, methylhydroxyl, or phenyl; and Ry is
H or hydroxyl; with the proviso that when R; is trifluoromethyl, Z is O, R4 is H and Ar is
phenyl, the phenyl is not solely substituted at the 4’ position by H, F, or OH; wherein the
compound exhibits an ECsy in the range of about 1 uM to about 1000 uM for inhibition of
p38 MAPK; or a pharmaceutically acceptable salt, ester, solvate or prodrug of the
compound.

[0017] Another embodiment of the present invention is a compound having

the formula of Genus VII;
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Brief Description of the Drawings

[0021] Figure 1 is a schematic representation of the p38 MAPK signalling
cascade (prior art, Figure 1 from Underwood et al. 2001 Prog Respir Res 31:342-345).
This schematic shows activation of the p38 signaling cascade by a variety of stimuli and
the downstream effects of p38 activation on an inflammatory response through
transcriptional activation and translation/mRNA stabilization.

[0022] Figure 2 is a plot showing the fractional inhibition of p38y by various
pirfenidone metabolites and analogs as a function of the concentration of the compounds.
The EC50 concentrations of these compounds are shown to the right of the plot. A
detailed description of the assay can be found in Example 5.

[0023] Figure 3 is a plot showing the fractional inhibition of p38c. by various

pirfenidone metabolites and analogs as a function of the concentration of the compounds.
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[0029] “Mitogen-activated protein kinases (MAPKSs)” are evolutionarily
conserved serine/threonine kinases involved in the regulation of many cellular events.
Several MAPK groups have been identified in mammalian cells, including extracellular
signal-regulated kinase (ERK), p38, and SAPK/INK. It is believed that MAPKs are
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characterization of p38p as a 372-amino acid protein closely related to p38-0. Both p38a.
and p38p are activated by proinflammatory cytokines and environmental stress, p38p is
preferentially activated by MAP kinase kinase-6 (MKK6) and preferentially
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to p38a. It is believed that p38P is activated by proinflammatory cytokines and
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[0035] In alveolar macrophages, inhibition of p38 kinases with p38 inhibitor,

SB203580, reduces cytokine gene products. It is believed that inflammatory cytokines
(TNF-a, IFN-y, IL-4, IL-5) and chemokines (IL-8, RANTES, eotaxin) are capable of

regulating or supporting chronic airway inflammation. The production and action of



damage, often resulting in pain and debilitation.
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Biological consequences of p38 activation

p38 and inflammation

[0040] Acute and chronic inflammation are believed to be central to the
pathogenesis of many diseases such as rheumatoid arthritis, asthma, chronic obstructive
pulmonary disease (COPD) and acute respiratory distress syndrome (ARDS). The
activation of the p38 pathway may play an central role in: (1) production of

proinflammatory cytokines such as IL-1f, TNF-a and IL-6; (2) induction of enzymes
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p38 and cardiomvyocyte hypertrophy

[0044]  Activation and function of p38 in cardiomyocyte hypertrophy has been
studied. During progression of hypertrophy, both p38a and p38B levels were increased
and constitutively active MKK3 and MKK6-elicited hypertrophic responses enhanced by

sarcomeric organization and elevated atrial natriuretic factor expression. Also, reduced
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p38 MAP kinase inhibitors
[0048] A “p38 MAPK inhibitor” is a compound that inhibits the activity of
p38. The inhibitory effects of a compound on the activity of p38 may be measured by
various methods well-known to a skilled artisan. For example, the inhibitory effects may

be measured by measuring the level of inhibition of lipopolysaccharide (LPS)-stimulated

cytokine production (Lee et al. 1988 Int J Immunopharmacol 10:835-843; Lee et al. 1993
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[ 0051] Further discussion of various p38 inhibitors

can be found in Boehmet al. 2000 Exp Opin Thegf Pat

10: 25-37; and Salituro et al. 1999 Curr Med Chein

6: 807- 823. [0052] Preferred p38 inhibitors d | bed
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[0051] Further discussion of various p38 inhibitors can be found in Boehm et
al. 2000 Exp Opin Ther Pat 10:25-37; and Salituro et al. 1999 Curr Med Chem 6:807-
823.

[0052] Preferred p38 inhibitors described herein are pirfenidone derivatives
and analogs that exhibit relatively low potency of p38 inhibition while, surprisingly, still
having a relatively high therapeutic effect (e.g., for modulating an SAPK system) as a
result of such inhibition. Preferably, the p38 inhibitors of the embodiments exhibit ECs,
in the range of about 1 pM and about 1000 puM, preferably about 50 pM to about 650 uM
for the inhibition of the p38 MAPK.

PIRFENIDONE DERIVATIVES AND ANALOGS

[0053] Pirfenidone (5-methyl-1-phenyl-2-(1H)-pyridone) itself is a known
compound and its pharmacological effects are disclosed, for example, in Japanese Patent
Application KOKAI (Laid-Open) Nos. 87677/1974 and 1284338/1976. U.S. Pat. No.
3,839,346, issued Oct. 1, 1974; U.S. Pat. No. 3,974,281, issued Aug. 10, 1976; U.S. Pat.
No. 4,042,699, issued Aug. 16, 1977; and U.S. Pat. No. 4,052,509, issued Oct. 4, 1977,
all of which are hereby incorporated by reference in their entireties, describe methods of
manufacture of 5-methyl-1-phenyl-2-(1H)-pyridone and its use as an anti-inflammatory
agent.

[0054] Pirfenidone and derivatives thereof are useful compounds for

modulating a stress activated protein kinase (SAPK) system.
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[0064] The term “carboxy” used herein refers to —COOH optionally
appended to an alkyl group. Examples of carboxy groups include, but are not limited to, -
COOH, -CH,COOH, -CH,CH,;COOH, -CH(COOH)(CH3), and the like.

[0065] The term “alkoxycarbonyl” refers to —(CO)—O-alkyl. Examples of
alkoxycarbonyl groups include, but are limited to, methoxycarbonyl group,
ethoxycarbonyl group, propoxycarbonyl group, and the like.

[0066] Carbohydrates are polyhydroxy aldehydes or ketones, or substances
that yield such compounds upon hydrolysis. Carbohydrates comprise the elements carbon
(C), hydrogen (H) and oxygen (O) with a ratio of hydrogen twice that of carbon and

oxygen.
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[0063] The term "al koxyal kyl " used herein refers to
one or nore al koxy groups appended to an al kyl
WO abaz2d154 [ 0064] The term "carboxy" used herei PCT/@FE06017988
to -COOH optionally appended to an al kyl group.
Exanples of carboxy groups include, but are not

l-ICrI-TII( ( Ci]—'%) andbta??ﬂ%%;' [;W%p_l re simple sugars or

moOAdIseohyEideshOMhkse Eipte Sups -dafQontBidd kuith, eﬁ:haﬁmlbﬁm @brm more
al koxycar bonyl grogps i ncl ude, but are Bﬁn1ted .to,
CQRRRIRDXFEPEGAS gl 88 LomuRAiRy B BB rIP Sigsrs is @ disaccharide.

C%Q@%Xt@?'&&%ﬁ‘éﬁ?ﬁe o] y’hoa%ﬂ &ﬁﬁlel %ﬁr e[rg%ﬁlad oligosaccharides, and

ydr at es roxy” a ydes or ketones, or
&mewﬁhadagmutm&mrmwehﬂakydecdnmmbmds upon hydronS|s

Carb at r1 se | ements ca

hydr@@éﬁf Tt R B EHOT O Tl TR 5 IndiRb e Bride, hvigg p carboxy!
Q@@®H§ oﬁ?f’ch&@e[rb&ﬂtmﬂfé nodp¥A M the A8z, he QR de?@hbdretains the

P / US2006/ 017988 [0067] In their basic form

roghob Jhg drerosacchatides ibwh | the satgapugap suffin & skanesd itdedronide.  For
LEir h ot her t
)%gﬁﬁgﬁgégpwconp §a€§@30ﬁ§%§§?§§%%%Ebg%inb?na?ronoof
two KI069] e s%sgased hegeia, di &dmahardm;h&:s s;féalebohy}draas;legle unpaired
consi st two, to ten. si Ies ar e
ook A Acasties FertSiinga P ardife S b GeTAFHSaded tp another

sﬁééﬁ'e@ edi Rk yBafhs) %ﬂt@&s a rﬁ&l@ﬁsﬂs nT)If' %e&e%a{ﬁly W 884 d&lical. Rather, a
refers to a nonosacchari de avgﬁg a car boxyl group

radicalomdicatss atspecifiapbuiontdfat largsr medeogker t Thst teﬂh radlcraé can be used
]nEQﬁwH kgrﬁg%yqﬁ Lg%gﬁ”the root of the

MONGS 4 ose sugar suffix is changed

to - [0000] de Ashf¥ed hercmpl eubstifieedsgous ivideivell from the unsubstituted
gl ucuroni de corresponds to glucose. [0069] As used
peﬁ@ﬁéﬂﬂcw& inquieh fhere aschaen o exehange of PR 0LmeTe g dEogen atoms for

tr g
0 155 05 G LSRR ) e o v
gopRE) sslivisibesnd mdt}bm@embnﬁ@m@d fomadi€a a]kt‘ﬂ HatCio cycloalkyl,

I f d th
wff Sy Hedsskh bR E08 Gy el SR Eilare mewepte, O
CloCAIRY1iHi&0ArgBhio, 6ydhobaa1@§@d cattitin§T, ahidbgBabfly CNd, § atid®ycarbonyl,
term"grou As used herein, a substituted

nigfpo §Pyh sf,nbvé@mvtgsanq"sul]émtlh giflppseraethyly (#nd jemiggy @gpluding mono- and
d1§§u%‘s't9thféﬁearﬂéfr?% g@'uﬁg' ahli B ]?%Ija%ﬁteﬁ%ﬂvﬁﬂleg Behard q‘hggfr&gﬁmg groups

nore h at ons anot her atom or
thdheam ﬂmﬂnsthe pritedive tdee vatises toif theestiove rsabypipsgntd sre(lmow)l to those of

S5 o sy b SRES ASLL BN CHERRRIEDL L 1o
zn‘;@@%%zcaxf))gkkyefzgijcﬁlhgyg%g%% S&%t iNeQzaY Wik, MrWﬁérevg a gl‘t%tltuent is
describe “optionally substituted” that substituent can be substituted with the above
substituents.

[0071]  The term “purified” refers to a compound which has been separated
from other compounds such that it comprises at least 95% of the measured substance
when assayed.

[0072] Asymmetric carbon atoms may be present in the compounds described
herein. All such isomers, including diastereomers and enantiomers, as well as the

mixtures thereof are intended to be included in the scope of the recited compound. In

certain cases, compounds can exist in tautomeric forms. All tautomeric forms are
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C o al kylthio, arylthio, cyano, hal ogen, carbonyl,
t hi ocarbonyl, C -C o al koxycarbonyl, nitro, silyl,
wo poohabaset hanesul fonyl, trifluoromethyl, and BOT/NS2006/017988
i ncludi ng nono- and di-substituted am no groups, and
the protected derivatives thereof. The protecting
: tormt retect| ' | ves
R R R e R R e
cdrniygovards camnainearalieaylf awticeniytene gf@ipethessexists theassbidienef cis- and
and Wit s, Pt ot ect.i ve Go@%&% g@) Organi ¢ Synt hesi s; John
TSP 1SS Of KBRS YBPRINE o g ffe 280 NS SABSEY PaSYRU as the
mi8ure§ @FCELPERU @fins-ORbeRAlakY cShBRbIatdd €&yl hAlference herein to a
substituent can be substituted with the above
coppprymdtinendes. alf oHthe) afquementoned ipemeérid fuattns nwfess she eomdext clearly
. i ch has been separated from other
dlg%%%ﬁn{kg‘gws&uch that it conprises at |east 95% of the
Meas[00es] sub&drng rmsheninasidayicthe ERBIEMeASY HRIdINg0lymorphs,
arbon atons may be present in the conpounds described
sohwatess rhydrgies, sepamormespetalls, PRt iniedHg drsiieseontrrolymaph is a
SRR ch s BT £ e -
© i nt endetrj% 5/ iglgbtgéis%@k Sg@w%lgﬁtnﬁgﬂ é%%{pagalg%rbt%ﬁg{?{r%%ret e‘% solvate is a
capaprsdiomdforted by eplvation ¢hs esmbinetigoohstdvaamazdudds with molecules
t.aut operi c. fQrng | .tautoneric.for are -14 WO
or 355 B bibeisdr 8 199Ramd frBRG By i rasmitaii el A
cdnffordee isEanRuat thab® I RaFdredHEANRAWRE. CohfoeMh§shal WoBHRrism is the
conpounds contain an al kenyl or al kenyl ene group, ]
phenemenary pEmwlackies pgds b semeystiostugdl dormale but didfesent conformations
S. - rans-
(cpERTESF of SUefly opd 1pBARTUREY SoRERE B tah R epared by
methode kaowarte theset skifpddainethe afhuFor eeigplensatishef edipdudda can be
cong{ggnd includes all . of the aforementigned isomerjc
PIFRAFTHE DYAPASLES o RPETRIET PISPOAAFY Wilh & sioiduongetiig capiyalent of the
cdrffbaal. Var ipBdtBud Q5 M camBoudiC tihd Gthdeftobd &i AP IBRS (chemical
i ncludi ng pol ynorphs, solvates, hydrates, conforners,
coppusion) dafdre evlibiigedisr phrampecdegicad efisbtyndiqsteximpte, a prodrug can
P PRkl B AR 0abiAfo S0 TP SRl b Bl 2 o onsen
mbifefad dgr 991ty adlindhaté tundeiRBl Prabértits ol tBOb¥@At molecule. Thus,
nol ecul es with nolecules. or ions of the solute). A

refReficat Rereig 18 & SRpAvRS fnsiudsy abyohithei plompatianedkorgrs unless the

oot breary aRMLQlRRidS & structure that is a
confornmational 1soner. Conformational isonerismis the
pheni®@féflon dhe rmoimpouhdssdessriiedt bedove areusfuluatthe atethods described
farmiul a but different confornation conf orners)., of
heifnd® 3 Sfboiniest Py obon & CRape bOE SRBBIR A Ebaninbe range
ofRbeREr F@M t8Yabo 000 g8/ KR aiIbitien bhpsEMSAPIL] ed in the

art. For exanple, salts of_ conpounds can be prepared
by rl@8&li ng Amhembgsimen praviden asfemily ofcdosnnunds zepresented by the

fofib Rt i AIB GG BUT val ent of the

A

wlisr?, when

Xe XsRy Ry

&‘Q\N);/?—&

X X0 Ry

Genus Ia;

[0076] wherein
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conmpound. A prodrug is a conpound that undergoes

bi ot ransformati on (chem cal conversion) before
wezxeh22issg its pharnmacol ogi cal effects. For eRempbmoe6/an7988

prodrug can thus be viewed as a drug containing

specialized protective groups used in a transient

mann | Lm.n iirab roperties
int ﬁ{ gr en 5 m?fl r?d R Li"%lu E)gn&é? H?éﬁ%@#ﬁ?@i tﬁg grpuR consisting
of Gmﬁbiu@{i allajzll uﬁilmmabd QfCh hiﬁq@,f or-enealkenned; mg ﬂi’éloalkyl C1-Cio

unl caontext clearly dictates otherw se. [0074]
n*ﬁ?éﬁ(é’g ré bl dhiedkdy | Gefio b@idé%yall@i ug sfu alkexynphenyl, substituted
S
Pe onpou nogqgsﬁ%dég)g}?i gggr @l“iﬂg’v‘i‘a&?ﬁ. %I s an%gl%lo {Ekoxycarbonyl,

CiChmgeldeofEOabomsadchmd@ G(bohgosm@c@ﬂrlm fand AOvpolysdccharidef and

CompMITAL T b cberedthy G HFLITBRAE e ree phadfi the oup

cori)stinXef MphiRdgdR? aldx1, a'ﬂd B3xyX2 XI 0 R4 CGenus | a;
[0076] wherein -15 WO 200 /122154 PCT/ US2006/ 017988

[0071907R), Rmothes emhodinment previdesc feribeat fgmpamds rengesented by
g hsting of H Cl-Co al kyl,
t%ﬁ@‘f@%@%%%%ﬁ%@i kyl, Cl-Clo alkenyl, O-Co

hal oal kyl, C-Cl10 nitroal kyl, Cl1-C o thioalkyl,

Cl-d o hydroxyal kyl, C1-CIO al koxyRe: phenyl ,

substituted phenyl, hal ogex yekoxyl , Cl-Cl o

al koxyal kyl, Cl-d o c&sbd Cyo al koxycar bonyl ,

CO uroni de, CO npbnosaccharittde, J&Xol i gosacchari de, and
CO- pol ysaccharide; and [0078] X1, B&@2, X3, X4, and X5
are independently selected fromthe group consisting
of H, hal ogen, al koxy, andghudmexy. [0079] Anot her
enbodi nent provides a fam [y of conpounds represented
by 0080k ol Ivdwireiy genus (Genus Ib): 2 X3 & NO/ OR4

Ge”“ﬁmh?] [ %%E}lg]sel\é@tg& ?Iloﬂi the group consisting of H, halogen, C;-C;, alkoxy,
and OH;

[0082] R; is selected from the group consisting of H, halogen, C;-Cig alkyl,
substituted C;-Cyg alkyl, Ci-Cyo hydroxyalkyl, C;1-Cjo alkoxyalkyl, C;-Cio carboxy, C;-
Cio alkoxycarbonyl, CO-uronide, CO-monosaccharide, CO-oligosaccharide, and CO-
polysaccharide; and

[0083] R4 is selected from the group consisting of H, halogen, and OH.

[0084] Another embodiment provides a family of compounds represented by

the following genus (Genus Ic):

Ro
X3—4<::>F—N —i/>
J R,

Genus Ic;
[0085] wherein
[0086] X3 is selected from the group consisting of H, F, OH, and OCHj;
[0087] R, is selected from the group consisting of H, CFs;, CHF,, CH,F,
CH,OH, COOH, CO-Glucoronide, Br, CHs, and CH,OCH3; and
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[0081] X3 is selected fromthe group consisting of H,

hal ogen, C1-Cl10 al koxy, and OH [0082] R2 is selected
wo e@ariedie4 gr oup consi sting of H, hal ogen, Cl-QrCx/abi096/917988

substituted Cl-d o al kyl, C1-Cl O hydroxyal kyl, C1-Clo

al koxyal kyl, Cl-C o carboxy, Cl- O o al koxycar bonyl ,

COu I ' ?[2136 and
[)dq%hgacclﬁ% P%Q&é@ﬁgﬁ{%ﬁ%gf?f pgﬁhsl(?gsdng%? &d T%om t he
ar ou[1)089]13| stitinthe pkoviko thad w]gamm aajdd(ﬁrle H, B9 8ot ATDL her
enboiidrp?& tp v des a fam| of co nglé repr esent ed
ol | Fahdimertdod ?Scﬁ) Usyds repreggnted by
th@qvglﬁwing,sulg §§lsdﬁ§€rﬁ§'lf) [0086] X3 |s sel ected from
the group consisting of 'H F, OH and OCH3; [0087] R2
is selected fromthe group consisting of H CF3, CHF2,
CH2F, CH20H, COOH, CO d ucoroni de, , CH3, and

CH2OCH3; and -16 WD 2006/ 12715¢ P 2006/ 017988
[0088] R4 is selected frim g up/consi sting of H
and OH; [0089] with the proviso t

at\ when R4 and X3
are H R2 is not CH3. [0090] Another Renbodi ment
provides a fam |y of conpounds represented by the

fol | ow ng subgenus (SubgefutpehhgdIl; 2 X3 & N O R4

Subg i £q(r)091] wherein [0092] X3 is selected from
t he Eﬂ)é ¥®ing of H OH and OCH3; [0093] R2 is

sel e fr icH
1 oy o

i s sH1028} ed Rarisreetehied dravu the grosp sonsigfing of-Hakd,OH, COOH, CO-
M HE BRT@Y! $8d CH,OCH,; and

[0094] R4 is selected from the group consisting of H and OH, with the proviso
that when X5 is OH then R, is not CHa.
[0095] Another embodiment provides a family of compounds represented by

the following subgenus (Subgenus III):

Subgenus III;
[0096] wherein
[0097] X3 is selected from the group consisting of H, F, and OH; and
[0098] R; is selected from the group consisting of H, Br, CH,F, CHF,, and
CFs.
[0099] Another embodiment provides a family of compounds represented by

the following subgenus (Subgenus IV):
AW
6]

Subgenus IV;
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that when X3 is OH then R2 is not CH3. [0095] Anot her
enbodi nent provides a famly of conpounds represented
wgooetikasf ol | owi ng subgenus (Subgenus [11): R2PCKBS2006/017988
-O-N, O Subgenus Il11; [0096] wherein [0097] X3 is
selected fromthe group consisting of H F, and OH

and i S qr ou onS|
Eﬂ%@ﬁw Egﬁ aﬁle°%ﬁgfr8’?d% mgerrbdélrgl ? Ci-Cro
all&bﬂyl iole sCaCt patkyly sﬂfshﬁﬁﬂdip@p(lﬂﬁalkﬁpCﬁSﬁ;dﬁlE@hy@,YCl—Ch)ehaloalkyl Ci-

fol |l ow ng subgenus (Subgenus : Subge
CN nitrgkylpC2 606 MoBH4CPET b@ew@ﬂlgiﬁ%yl [S@W@}ted phenyl, Ci-Cro

t
5041, S Oy GO0yt
COlel(gb@acahktydlq, afl COYfolpdakanayide. C1- C10 hal oal kyl, C1-

phenwﬁﬁ al gl?‘}ﬂ&ﬁ?iegl%ﬁaﬂﬁ%t %?@13{6(51309 rrgfyjk vﬁg : oxgs rep¥esented by

th@fo@\ﬁmg@ﬁ s (Sabgédue Wat koxycar bonyl ,  CO- uroni de
CO nonosacchari de, CI}ollgosaccharlde and

CO pol ysaccharide. [0101] Another enbodi nent provides
a fam ly of conpounds represented Bfs the follow ng
subgenus (Subgenus V); X3 0 Subgenus YV,
[0102] wherein X3 is &e Yr o t he group

consi sting of H, halogen, Cl-C al koxy, C1-C10

al kyl, substituted Cl-Cl10 al kyt, d -C10 al kenyl,

Cl1- C10 hal oal kyl, C1-C10 nitroal kyl, C1-C10

t hi oal kyl, C1-Cl10 hydr oxy&lﬂgyhus Yhenyl, substituted

D0 e SR R oS AR B g e, €1
alkoxy, C;-Cyo alkyl, substituted C;-Cjo alkyl, C;-Cyo alkenyl, C;-Cyo haloalkyl, C;-Cqg
nitroalkyl, C{-Cio thioalkyl, C;-Ci¢ hydroxyalkyl, phenyl, substituted phenyl, C;-Cio
alkoxyalkyl, C;-Cyp carboxy, Ci-Cyo alkoxycarbonyl, CO-uronide, CO-monosaccharide,
CO-oligosaccharide, and CO-polysaccharide.

[0103] Another embodiment provides a family of compounds represented by

the following genus (Genus VI):

Ra
Xa—Ar—N /
7 R,

Genus VI

[0104] wherein

[0105] Ar is pyridinyl or phenyl;

[0106] ZisOorS;

[0107] Xs1is H, F, Cl, OH, CH3 or OCHj3;

[0108] R, is methyl, C(=0)H, C(=0)CH;, C(=0)OCH3;, C(=0)O-glucosyl,
fluoromethyl, difluoromethyl, trifluoromethyl, bromo, methylmethoxyl, methylhydroxyl,
or phenyl; and

[0109] R4 is H or hydroxyl;

[0110] with the proviso that when R; is trifluoromethyl, Z is O, R4 is H and Ar
is phenyl, the phenyl is not solely substituted at the 4’ position by H, F, or OH.
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CO ol i gosacchari de, and CO pol ysaccharide. [0103]
Anot her enbodi nent provides a famly of conpounds
wo eeasast ed by the foll ow ng genus (Genus VIPCT/BR2006/017988
X3-Ar-N Z R4 Genus VI [0104] wherein [0105] Ar is
pyri di nyl or phenyl; [0106] Zis O or S; [0107] X3 is

C( dolllg”c( 03%%%1&%1% the ara%h(js Oifﬁ gmlm% represented by the

Slﬁﬂgeﬁﬁs)mmdltheﬂuﬁgenmvmethyI trlfluoromathyl br ono,

met hyl met hoxyl , tlyl hydr oxyI or phenyl; and, [ 0109]
R4 is H or hydroxyl 2[ 0110] vvlth the proviso thét when
R2|st)2|f l, Zis 0, R4 is d i's
phenyl ,”% hy s not solely sub t t he 4'
position by H -18 WD 2006/ 12215

PCT/ US2006/ 017958 ﬁﬂlll] The Genus VI includestt he

fam |ies ghvgeandpounds represented by theypeophgenus Vla
and the Subgenus VIb: R R2 X3 a NNO~ N 0/ Z R4 Z

Ra  Hbgkenusvheren Shbyenks and l&[@i@ﬁn@dn@ﬁ énroenus gL g will be
re%{)] 15%41 %ﬂg @Ef #lﬂ‘?&l 3 th Céﬁé] l”s?ruyéure r 1'@46%1][6(1 s Subgenus VlIa is

ogni ze a e prrenyl Ting in t ruc
subeﬁmlmlem)éﬁatbhe&mgﬁmms Vla is substituted by X3 at

the 4' positjon. Anot her ment prow des a
f am [05118} %Oéiﬁl@é @FﬁVé%est?ynP iyeot? CIRRRML @represented by
tlﬁ%‘ltl’&viﬁg%@fﬁ% Mehds Vi Y2 1\ \ R4

Y4
Y2 S
Y; N
Ya4
X3
Genus VII

[0114] wherein

[0115] X3 is selected from the group consisting of H, halogen, C;-C;o alkoxy,
and OH;

[0116] Y1, Y2, Y3, and Y4 are independently selected from the group
consisting of H, C;-Cy¢ alkyl, substituted C;-Cyq alkyl, C;-Cjo alkenyl, C;-C;o haloalkyl,
Ci-Cyo nitroalkyl, Ci-Cyo thioalkyl, C;-Cjo hydroxyalkyl, C;-C;¢ alkoxy, phenyl,
substituted phenyl, halogen, hydroxyl, C;-Cio alkoxyalkyl, C;-Cjp carboxy, C;-Cio
alkoxycarbonyl; and

[0117] R4 is selected from the group consisting of H, halogen, and OH.

[0118] It will be recognized that a particular compound described herein may
be a member of more than one of the various genera described above. The compounds
described herein are useful for modulating a stress activated protein kinase (SAPK)
system. Exemplary compounds of Genera Ia-c, Subgenera II-V and Genera VI and VII

that are useful for modulating a stress activated protein kinase (SAPK) system are set
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Y3/ NO Y4 X3 GCenus VII [0114] wherein [0115] X3

is selected fromthe group consisting of H hal ogen,
w@ie0eAaiad koxy, and OH;, [0116] Y1, Y2, Y3, aneCVUSEN€017988

i ndependently selected fromthe group consisting of

H, Cl-Cl10 al kyl, substituted C1-Cl0 alkyl, d-do

ken 1. , - It

i arue T ool PRI 4 e Sl ST Sgenus 1

CSTm?fstukdsluﬁﬂ? al&eémeCI plé‘&ibggﬁmpohiydkrdoﬁ)ﬂubfgfﬁlsﬂm bComlpound 13 is

al koxyal kyl, Cl-C o carboxy, Cl-Cl o_ al koxycarbonyl ;

pistvgidone, ep]exparplecol aeqomanound of SrhgerEs Yr SpFrayads é%—?ﬁgreommples
. BT kzed that

o A o AR 20 b Bl Srsgae e

menber of nore than one of the various genera

descri bed above. The corrpouig’g)i descri bed herein are

useful for nodulating a str e]a(:tivat ed protein

ki nase ( SAP#hpoaixdét em Exenpl argoipsmpiinds of Genera

la-c, SubgeNgmpel!-V and Cenera VI and VII that are

useful for nodulating a stress activated protein

ki nase (SAPK) system are set -19 WOORD06/ 122154

PCT/ US2006/ 017988 forth imJabl= bel ow. Conpounds

1-6 are exanples of conpoyndg—® Abgenus | 1.

Conpounds 7-12 are exanpl es—of gorpounds of Subgenus

I1l. Conpound 13 is pirfenidofe, an exanple of a

conmpound of Subgenus I1. Conpounds 14-32 are exanples

of conpounds of Genus VI. Conmpound 33 is an exanpl e of

CGenus VII. Table 1 Conpound Co undH Nunmber OH 1 N

OO0 2OH 4 ©
Ve
o)

O
3 _ O-Gluc
e
0)
CH3
4 —
< }N; /:>
0] OH
CH3
5 ——
@;}
0]
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ON OO 30duc &N, OCH3 4 N~ OOH CH3 5 -
HOa N O -20 WO 2006/ 122154 PCT/ US2006/ 017988

w@eovpaeaidd Comrpound Nunber O 6 &N,/ O 7 0- ppCFBS2086/017988
N~ O9 HO&NOP/ CF3 10 HON O 11 D

Compound Compound
Number

O/
C O
0]
OO0
0]
CF,
O
0]
? HOO‘ND
0]
CF;
10 HO@'N;}
6]
H F—< :}—NQ
6]
CF,
12 F—< :}——N;}
8]
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FN O CF3 12 - FN O -21 WD 2006/ 122154

PCT/ US2006/ 017988 Conpound Conpound Nunmber CH3 13
w@Np1218H3 14 FN/ O CF3 15 CH3-O/ N/ O pQx/Ch06/017988

16 &N O 17 EDN O CH3 18 N/ S CHF2 N 19 & O

Compound Compound
Number
CH;
. @N; /§
0]
CHs
14 F@N —/'>
8)
CF3
15 CHs—0 N _/,>
o)
0]
CHj
16 —
el
6)
17 __
el
0
CHs
O
S
CHF,
o O
O
0]
H
20 __
e
O
CFs
21 Cl@—N _/;
0]
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OH 20 / N O CF3 21 NN/ O -22 W

2006/ 122154 PCT/ US2006/ 017988 Conpound Conpound
woleobae21€H3 22 N D~/ NO CH2ZF 23 ON, 0O 0O ZECHEHNS200e617988

25 NO Br\ 26 NO Br 27 NO 1 OCH3 -23 WO

2006/ 122154 PCT/ US2006/ 017988 Conpound Conpound

Compound Compound
Number

CHj

22 NC/>*N /

0]

CH,F

s O

0O

N O

T
25
2% |

Br: N
27 |
N 0
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Nunmber FHZC 28 NO OHFZHC\ 29 NO OHBr \ 30N
0O OHFHZC\ 31 NO OCH3 FZHC aC, 32 NO OCH3 Br
w0 2881018 - 24 WO 2006/ 122154 PCT/ US2006/ 01798BCT/US10080917988
Anot her enbodi ment is directed to purified conmpounds
represented by Genera la-c, Subgenera I1-V and/or
Genera VI @gasipyada The degree Corh #‘{)dxfély may be
expr essed aﬁuﬁ percent age as descr above.
preferred enboglnent cpurified conpounds represented
by Genera |a-c, Subgeﬁer -V and/ or Genera VI and
VI| have a mwtyofabut 6% or greater, nore
preferably about 98% or gftat®r, by weight based on
total weight of the conpgsgition that conprises the
ifi pl e, an enbodi nment
(Table 1). [0120]
Conpounds of Cenera la-c, gpubgenera |1-V and/or Cenera

VI and VI I
29 N0

-~

o
I

30
OH
31 N No
OCHj
FzHcL/\l
32 N No
OCH,
33
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can be synthesized by using various reactions.
Exanpl es of syntheses include the follow ng,
wale®cgeated Synt hetic Schenes 1, 2, and 3. - 25PaNDUS2006/017988
2006/ 122154 PCT/ US2006/ 017988 Synthetic Schenme 1 R2
RL AXL X2 RB\ / Br R RLXL X2 HN/ X3 RAR5 RBN
X3 X4 K2CO3/DMF/ tenp RA R5 O X4 Xl= X 2= X3= X4 =
H, al kyl, alkenyl, nitroallcyl, thioalkyl, phenyl,
subsf01t9} ed Axuvelny lembGHi2itne is diteateddge purifigdl caxyoundk keprgsented by

e Qo RbSep e T IO eh VL 1T ke dpstengf purity may be

e)@fl?s%)&? as a %@fc@ﬂf)ige aBY&Bé&méd é%ckz@xym A f%%é{'ﬁkn@&ﬁms Bourified

cc»(@ougds (epmel)t,ed fOYfB‘AB/a 15@1, $bbﬁen@a>IHeradR3 @nxza VEamp VIl have a
plﬁ%ty%()} al%glt B%%\ 01/ grga{t%r%'efé}agg agg.lt 9%%'%1’%&2%%, by weight based on
total weight of the composition that comprises the purified compound. For example, an
embodiment provides purified Compound 3 (Table 1).

[0120] Compounds of Genera Ia-c, Subgenera II-V and/or Genera VI and VII
can be synthesized by using various reactions. Examples of syntheses include the

following, designated Synthetic Schemes 1, 2, and 3.
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R4 RS R3--O-NNX3 OX4 Cu (OAc) 2 /Oxidant (TEMPO

Pyri di neN- oxi de, 02) / base( Py, TEA)/CH2Cl12 / 4A
wodoeaedisd sieves) RA R5 0 X4 -26 WO 2006/ 122BGHUS2006/017988

PCT/ US2006/ 017988 Synthetic Schene 2 X Rz Rl R1

X=Br,I NO Cul, KNO2C33 HR2 [0121] U I mann

gﬁ g&leng]fm Pharm Bull . 45(4) 719-721. Target

-@ry#—pwr'd ne- 2-ones were obtained via arylation of

2- hydr oxypyridings. Thé& U | mann reaction is useful in

the® preparation of\_di gcl osed conpounds, except the

5- By oi no gnal ogs ; onpound 33 whi ch are afforded,

S mchene 3. [0122] A mixture

of [ /1 mol ), aryk,iodidg orybroni Qe

( 2y nmol ) nmol ) and arhydr g

car Ronat MVF (3 m)

over t at_135C under argon gfnos / X
re i Xt ur taken into et and/710%
ammoni um hydr oxlﬁea%’m%/ gani ¢ | ayer was—w '

brine and dried over magnesi um sul fate. Gplu
chr omat ography furni shed target cohpoun§ as

Of f X “‘3& IIrfjac'ﬂ(yll Qlk%% nﬁlga%(ﬁyj ihSLu@i, E@/y’ﬂ gl.lﬂﬁltulteg ﬁéﬁh %Hﬁheef

haBgeg h@o ?llkoin hatbARy

R{=R,=R;=R,=Rs=H, alkyl, alkenyl, nitroalkyl, th10a1ky1 phenyl, substltuted phenyl, CH,Phe ,
halogen, hydroxy, alkoxy, haloalkyl

B Me
Rj Sn/—Phe
AN
Xy Xo Me Ro Ry Xy Xa
[— R4 R5 —

HN / X3 » Rs N / X3

0 X4 Ry Rs o) X,
C Ra Ry
X4 Xz
R3 B(0H),
Ro R X Xz
HN X3
/ Ry Rs —
> Ry N / X3
0 X4+ Cu (OAc), /Oxidant (TEMPO,
PyridineN-oxide,O,)/base(Py, TEA)/CH,Cl,
/ 4A molecular sieves) R, Rs o) X4
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R2 [0123] Target N-aryl-2-pyridones may be obtained

via arylation of 2- hydroxypyridines with al kyl boronic
wa@eooda213et r ahedron Lett., 42 (2001) 3415- 3418pCT/TR®06/017988

al kyl boronic acid route is useful in the preparation

of disclosed conmpounds. A m xture of

- hyd rydine (5 mmol ), aryl boronic acid (10
Sﬁﬁg¥?{§§%%%;2(ll) acetate (0.5-1 nmol), pyridine (10

nmmol ) and nol ecul ar sieves 4A (0.5-1 g) in

di chl oronet h (25 M) was stirred for 24-48 hours

at roomt e op o the air. Reaction
Rigi ¢ ur e was washed with [satyrated sodi um bi carbonate
&iﬁELEDWA_aﬁHﬂﬁdganlc phas s dried over sodium
ate. TaPyetC®e aryl - 2- i dones were isolated by
col umm chr omat ogr aphy as ite solids in 85-100%
yield. -27 WO 2006/ 122154 / US2006/ 017988 [0124] As
pirfenidone derivati ves, cehpounds of Cenera |a-c,
Subg ]‘;‘ &gl\ﬂleﬁﬂd{e%’uoge ﬁ{#arrﬁrfﬂll I4'5 9aJ72310 if‘.;?rget N-aryl-
synt eS| ed convent rona reac nomn
piriinea? onbawed dbtalﬁdalemk a@\rﬂloﬁ)dﬁahqtdr@(ypyﬂ@ﬁ&s The lUllmann reaction

. pi ni dpne, such as sed in U S NosS.
lsglsség 18 4B° PEPGAEOD S, 3’2‘5@9& Gowoun s 16 adoRR wglogs and
comiciilaanevhar SOUTTORIA! B9 é&a)fn;ﬁl@ AR HRMRLS RIS er ence

intheir entirety. [0 Starti'ng materials described
her e[0|122\} e aﬁ/mlxtarﬂ ef %ﬁwﬁ@staidn}s (lamanolk poyinodide of dmomide (2

1 R 30 LA U poeBishif sftbbreef E bl Ry 3 m

Wﬁﬁmcpb@érﬁlght ar BSROQMer élf off aﬁn%hélfeem&p? dolayed reaction mixture
met hods known in the art. 0126 tarting materjals

W@%Wkﬁlawo teHw1 am% g 408 @W}% Byidrexidg. Qr&anﬁalaéprywas washed
wﬂh \‘f)%ng Gab&laRLed %ﬁes‘ﬁ’hﬁ |§u1tf£{§ &ﬁfrﬁsﬁﬂ&ﬂb‘ﬂa ph furnished target

substituents. AlterHat 1vely, stltuents c be
cagehenidass afifiywvhdeisnlidsan 2§y661%1¢$1ch to ultimatel y gi ve

desired products with the correspondi ng substituents.

[0127] Synthetic Schenes 1-3 show nethods that can be
S#?ﬁgﬁégdﬁhgpyre conpounds of Genera |la-c, Subgenera

-V and/ or nera VI and VII. One skilled in the art
wi || appreciate that a nunber of different synthetic
reactlonﬂﬁch--vs can bejused to synthesize the

1(:orrpounds RO @ ea | a- c | genera |-V and/or Genera
d Wd . “Fdrther, one led in the art will

u { angly ol punber off different solvents,

cowpllng agenfs and rea n conditions can be used

in the syntheses reaction yi el d conparabl e

results. [0128] One skilled,in the art will appreciate
variations in the sequence and,
[0123] Target N-aryl-2-pyridones may be obtained via arylation of 2-

hydroxypyridines with alkylboronic acids (Tetrahedron Lett., 42 (2001) 3415-3418). The
alkylboronic acid route is useful in the preparation of disclosed compounds. A mixture of
2-hydroxypyridine (5 mmol), arylboronic acid (10 mmol), cupper(Il) acetate (0.5-1
mmol), pyridine (10 mmol) and molecular sieves 4A (0.5-1 g) in dichloromethane (25 ml)
was stirred for 24-48 hours at room temperature opened to the air. Reaction mixture was
washed with saturated sodium bicarbonate with EDTA and organic phase was dried over
sodium sulfate. Target N-aryl-2-pyridones were isolated by column chromatography as
white solids in 85-100% yield.
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further, will recognize variations in the appropriate
reaction conditions fromthe anal ogous reactions

W@ b@en21s4 ot herwi se known whi ch rmay be appr oprPEr/@53006/017988
used in the processes above to nmake the conpounds of
Genera la-c, Subgenera Il1-V and/or CGenera VI and VII.

[0129] In the processe descri bed herein_ for
pr edgﬁ%ﬂl. on ASPIHFINSHTHYRAHSS, OMROYRTHIHACH {%Mvaenera -V
an'd%r‘Gen@fﬁbg £o6] 911 thay aRE Y6 Qflntﬁ@éi‘féﬁ% elnyadi‘)ﬂvéﬂtionalt ﬂé@ctib%@ known
protective groups I's generally well recognized
lndﬁn@aﬁ; kadetied thakidver gmthetit Sdtegm |f@r plrfhlsdom, sb}ch @rﬁﬂsclosed inU.S.

i) e ooio 1L A AR FRPRRR0 L P E gDl e R herety

exPEREIFEScISdrBied by dbfeRatidih tﬁéiﬁbntﬁé'@lups may not be
expressly illustrated. Int roductl on and renoval of

suchl0325k ab|Séarbng>tr@é@erg dgyesibpd herein app|availahbtusominargially, are
q%% 8£ C(Q{ %@1 ar%ﬁ' %g]n‘?egﬁé’ds k?lggfnfl AR MRYitio alﬁi/, gtgrtlng materials

éne, ctlv oups i n ganlc y Nt
nofV desyrit{eNeheryinr kie, avhiSifle chhen@riatyctrs kdovir)eorr emcbe qmspared by
ﬁég)d%lvgﬂ 2006/%22154 PCT/ US2006/ 017988 descri bed herein
m aoidtedthy conventional means such as
ext r@@ﬁ%]on Strihé nlatdria®ean FAVeONBLAAIOBARY, suB&tuéhi€ to ultimately
like 130] The salts, e.g., pharmaceutically
gige deqmeékplr@it@tsl wigh thefeorrhepondimg subrtisuents. Adtevaativelya sebstituents can
U ra, n e e
b AORET 36y piafh e Rt S Bt pradyers with e

cottekporalirsd ubstituedtet ri ¢ eqU|vaIent of the conpounds
Sim|arl phar maceut i cal accept e derivati ve
Bt e Sipthefie Ssi s

( . 0128k} o Syiheie SsBunes &< skt magiheds Gat vag to prepare
IQJQIEHQ df §f @bndrd &a- EcﬁﬂBg&{éﬁasnov a@@?@@nérg\ﬁ’m§wefbﬁé Qkilled in the

I~V and/ or Genera V be prepared
artrmlih eppregigteethal 4 pukhevwf dlffetehbsseltbducl ﬂeecdlansctlh‘eesafzan, be used to

SyBSOE GRS 69 PR AR B i EE g ey, R on, Cefrg Y fgnd VIL

Fiurfhef, oh@RRIIeA dn Malaetfmulsmaats@h@ iz 8 AuinBeVdMAffeRnBsolvedys, Boupling
net abol i ¢ transformati on such as deami nation,
aggatsl Ky meeetion, conditiens ean e usad inothe syriiesen geactiqas)togyield comparable
reBppvi de an active conpound. A "pharnaceutically
accept abl e prodrug" neans a conpound which is, wthin
t he @a2gle ofOrmoskiltednimdthe alt yillgpyrediate Siarib@dalseinfthe sequence and,
“(tgarma utical use.in a ﬁaﬁl ent  w.t hout undue !
S CVHL) 6§QERH4e PRAHONS | Porlh GPPEBPHSE Ry RGPy drom the
alﬁﬁ%oﬁg fc%@ﬁd)ﬂéeshfo% drifherlvitcanded Weieh nhd})clkél%ﬂ?gpri’ately used in the
pharmaceutically acceptable ester as well as
preogssesestioppite niagarihe cothpeundp of Siebere, lawt Suh@en@m@o‘é @td/or Genera
Vg ‘Hp}ﬁ enbodi nents. Exanpl es of pharnmaceutically-
(oo abl e prodrug types are described in T. Higuchi
and 129t el |Iﬂﬂld:}frﬁcd§§dsg&sc&ﬂaeM’¢ﬁhn fopehd prepatathiyts beiis compounds
Vol . 14 of the A C S nposi um Series, and in Edwa &1
ofpcorpprumds of (ieneraiant, e%lé}gg%ﬁ dl-taand/er Seperapy gndadigie use of

profBRfilE Soupd % MBGRHIY CREI ARSI AL B 030 Kkilled in the art of organic

chemistry, and accordingly the use of appropriate protecting groups may in some cases be

implied by the processes of the schemes herein, although such groups may not be
expressly illustrated. Introduction and removal of such suitable protecting groups are
well known in the art of organic chemistry; see for example, T.W. Greene, “Protective

Groups in Organic Synthesis”, Wiley (New York), 1999. The products of the reactions
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Perganon Press, 1987, both of which are hereby
expressly incorporated by reference in their
wepiaoonetig4 [ 0131] The conpounds and conpositi OPGT/US2006/017988
descri bed herein may al so include netabolites. As
used herein, the term"netabolite" nmeans a product of
mﬂ?%gféelggﬂ Iggy gg 1%92%%%#2%[)12\;6& F}i?al er%rr%gg Iglé n%sf exttach 1on, distillation,

clﬁafnlatb%fdp‘ﬁg dfdehegke. that exhibits a simlar activity
invitro or in VIVO to a conpound of the enbodinents.

The EHABbundEheasalis. cosmprmpcsiticaliysiceenee haltse of thespmpounds of

@#&9 Iée ?’ﬁ]gﬁ\%gfl%%%ﬁg '\/a!irﬁi?c)erfcg e§aow %c? %fII ﬁﬁly %%erpg‘g&o&f H;] reacting the
ambpﬂe&e bher @i avid ar1moa1'sto1¢hd>nmtncﬁeqmvaaeﬂta;—fcthe Sbulngeltr&lsha Similarly,

V and/ r Gene I and a sol.ven Suc

P’%%W%W{ﬂga YRCCER@ %&%@%V@&Xe -Bh &StEh JRs AR e, %V%qa@ﬁamlwes and
pRiaAigs CBfrtﬁE coinBBﬁ{cfseJteGe\MeH‘ 14-&) eSlﬁJg@ﬁé?Q'IP@" alﬁf?&ﬂ Bbhota 81 and VII

the solute. Solvents may be, by way of exanpl e,
magitberprepsréshbyp metlds gepdrhlly kdven td those eiilled it the art. Thus, another

Qi n reference h nto
PGy oB B e oS Rl G E somRRT ¥ eoncra. o
pﬁoﬁﬁlgvla fal @fHoliAd Mhichdie $eatabdtidedRON D (o 1Chys infk@abolic transformation
pharmaceutical |y acceptable salts, esters, prodrugs
SYet atpdsatieasionn deadkylgtens erasierissntionniaed dhe dikel tp provide an active

G =3RRI YR PR g v

Wﬁhbldd;iﬁ weopte, ofrsetiind dsda;abjuﬁgm&mtdﬁﬂtabbrforrphhlhnbetl’ugamﬁ/&ii’& patient

st.e itro. o The neth i.ncl ude .
Rk do etk Al e BOrReaty dhs RS AGetective for the
inGAABO UsY] inMlidingh phﬁﬁﬁlt:elﬁi@@ll)pg&eﬁﬂﬁﬁg eb@r & welP¥s a zwitterionic form,

contact | ng the onpound with a cell or tissue

wherstnessibleg ofithel @@mou@dﬁeofp@s ewitbpptymenﬁm eFrarmples o6 phwyomeeutically-
AT VY e

Dhligty Smhexlns 1\0oly 14 ofttent.Ca8. Sympbsmm S%hbhlahd@rﬂEdﬁvaﬁde Rdche, ed.,
133]
least .one _p38 MA\PKD by t he co g}gnd glélﬁﬁcpwl%|%$§oglatlon and
P&OIRON Peese! 1987h8bth &Omawem iﬁé% ESpbhtdll BPEF
%gnt act Vf/lth a cell or tissue, e e Sslglge&gnoug };a erence in
theirgndetya desired bi ol ogi cal effect in a cell or

tiss or | e ont ing.a ce tissue
cont Wit ho" o R unfs A ES bR Srisrs Hobih favetso include
miefabalivgs. TARNRE] héb’éin tiRelefth t e olifRt Ricaas h PlodirRt WEBIRtAB3Asm of a
MAPK and t he corrpound resulting in the desired
compauadi ehithefqakadimgnty ¢elel phasgideasicallyy agcemtahle ogalt, analog, or
dériv%ﬁugth%%f bzﬁa@&%%ﬂ' ' s'ﬁgﬁgﬂ aCElQ{t}/ ﬁf(@i%lo? n v to a c'lg])mé)ound of the
I nterm xi ng or m ni stration a conpound (suc
emborpoentd. dhe @mpoanﬂsa-and coBogitiney dedcrib¥d dredédinr méde radsoainclude

hﬁ}/({ﬁ?tg%] %@g‘%o Yaggsd/Aosr used %erem theestter?rrl 'so va‘ced rrlélpersat%da/ c?omplex formed by a

solute (herein, a compound of Genera la-c, Subgenera II-V and/or Genera VI and VII)
and a solvent. Such solvents for the purpose of the embodiments preferably should not
interfere with the biological activity of the solute. Solvents may be, by way of example,
water, ethanol, or acetic acid. In view of the foregoing, reference herein to a particular
compound or genus of compounds will be understood to include the various forms
described above, including pharmaceutically acceptable salts, esters, prodrugs,

metabolites and solvates thereof unless stated otherwise.
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thereof, and/or a pharmaceutical conposition

conprising one or nore of the foregoing). [0134]
wa@\baoeneHss vel y, contacting a cell or tissue napCh®ES2006/017988

acconpl i shed by introducing a conmpound in a manner

such that the conmpound will be targeted, directly or

indirectly, to a cell or tissue containing p38 MAPK

Contacting a cell or tissue may be acconplished under
Methélst df GrIsbRiEp3STHA Fkimasgound binds to at |east one

p38 MAPK. Such conditions may include, roxinitg of

t he EdARbundn #9d eledimsat anpthpds el proyidedt fos smedulpiipe a SAPK

e : c i1 1 t f -t h el ;

SRR on % PN RO, Nt I APt
cawbaditivantSa dolgpouad |witls at deastohe @p38i MARK de.ggripodastacting the

AP et LR B P SO E 368 STRRON YR eiperedhe compound

h&xoNteivel loty pdtvRy thNBnSifiGr bi 18 of MasEstd sl A HIEChrrefponding
a conmpound is a concentration that results in a

tor pEpldviebnhigh inhibigay icpnesgiiratietp Bir ihibijion of tthe gfdeast one p38 MAPK
(e.g., 50% 40% 30% 20% 10% relative to

bfﬁ%%ﬁ%@?%&* observabl e reduction of the specified
endp[@ilas] by tCmitactingpeulitirefds eda aonditistpiai witiclia ¥ol@owud or other
ﬁ&&glolog'cal response, for exanple, reduction_ in

ORIRSHIO8r SRKFT Bodi Fi5ect comiact wigh @esrll o [1EeopT INRlgse enough to

ini@fe SXBIRIiolERD ot Gn 2ELAAR R0 ARdER R Al Biact;

“deter m ned as bl offct I a2 D R R Xipstine @ cell or

tigsge centpinang phs MABK witls @l conipouné euryt bonenductetihia sgrmanner that

Fa concent.ration by o % , ,30% 20%.and 10%. .
per I B RGERYOR efieems M, SR sty Gpifige in the desired
bibRGital efstt dNa delt 0EBntat @ O EHErCHNsYEmal Bd %Z&on\ﬁg%ﬁed h8r example,

cell is contacted in vitro, except in a cell-base

baguegpixipger adnrivktaticn eomeempeerd oHclf BCp qomppund of Genera Ja-,
S fi&h tIf—@'ta'fngR)r mﬁgrar\ﬁfs#lldt 1 afld/Br 4 ?%H Glik0 Erdd?ué Qﬁl/or intermediate
a y citl t by a grven

IVvity o t he spe ed targe
theeept end/age phanmcsutEalondd%itiod 08mpARiYg 0hO &) mofeosf the foregoing).

exa E ECAQ, EC30,.EC20 and ECI10 are i

det g@ﬁﬂedcﬁﬁ’f&f&%@m FaRpging il Plodigtie Mgy be accomplished by
infre@itGid £68mpourldi8 aafkdnét sdchGhat'the cGREGIH il BAhQRtedPYirectly or

50% 40% 30% 20% and 10% respectively, on a

indigaclys tospeplb er tisrugeontaining b ALK, iGumidsting erceliforaissue may be
ac%@ﬁgié;n}fterg thnhgr &%tgao%(% fsﬂa{ th?tp 21 %IOJ.Q]%QII&%& gﬁgg%&; gtﬁ{el'fls\é‘tteqng rP3 8 MAPK.

con I on a conpoun
Suchatonditmulhay inclader pasthitpof dhe @oinpo@et add H3icoitaliing cell or
.gi ven_percentage (e.g., .50% 40% 30%_ . 20% 10%
“%%lé%ﬁ VEIPGUEe Ry randifiey thet pHects the badingrqfex compound to p38
MA@ vity by that conpound. [0138] Wen the cell is

contacted in vitro, in a cell-based assay, the

ef f lfl3Me Eowetain reattiodimnEC)thofcelh ic oomactad with the compound in

tration that .resylts in tion of

i S AR Ras Ty UyroL it Pl s bR cagBote! § 7P e00

40% 08860 2QPhenl%ell &) @ntaéRdliR vivo, the effective concentration (EC) of
a compound is a concentration that results in a reduction of a specified endpoint by a
target percentage (e.g., 50%, 40%, 30%, 20%, 10%) relative to the maximal observable
reduction of the specified endpoint by that compound. Such an endpoint may be a

physiological response, for example, reduction in blood or other bodily fluid

concentration of TNFa.. For example, ECsg, EC49, EC3, ECyg and ECy are determined as
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t he maxi mal observabl e reducti on of the specified
endpoi nt by that conpound. Such an endpoint may be a
wa@edbubas4 r esponse, for exanple, reduction in PEEUS2006/017988
secretion of TNFa as determ ned by the TNFa
concentration in cell medium For exanple, EC50, EC40,

EC30, . EC20 and EC10 are detern1ned as concentratboga0 0
copfeirafigns fhat rosul dutrdurinns 1pihe sraumNRAFo coReRREHeR PHRVE: 40%,

o 0% t | ,
3({3% 2?)%(; %r#r@ﬁ g&@ﬁhﬂ%gp/@ch f %ﬂg&&e e %?a%gﬁﬁodﬁggrkzﬁlble k&hBlidY n a dose
13@mmssmﬁsponse curve. [0139] The EC50 of the SAPK

of "B Pies B ol oS ootieqie Rorish arobt by URR. e e

echh@e afrehtrfd (EW) {04 cdndbthitioh @ikt @ésuﬁé il z@f’eﬂhe@lﬁnﬁﬁ@ activity of
MAPK. Thus, for exanple, nodul ation of the

thg;ﬁ@@@ﬁﬁdrégrgﬁtnbb|avg1Vé1@>me@F@maﬁg (826 oMFoUMH( éO%j) 20;4» 10%). For

ex%; % q%C;@%%@g?@é éagcé e pg%ﬁﬁ/}&gk a%l/tcglgb%{lﬂétlocf‘ﬁ Rfedt Result in

redl(m‘nmﬁmtm ahe¢ aotitibyadf tle d;lmsﬁieﬂhmrge’afoym 4(?%;98@%&1@10% and 10%,
| ess than EC30, nore anh EC20a ey .
reBRE Ny (OsretiaRe Bt WOR FARPBIe PG ifoshepited targe i
ndt EinQ1) &hO I NARK di¥enttiRn G@ @3%{“9 cBRpHEiE idTh BHcraBon that

dose-response curve in vivo. 140] In certaln
regitsointi arreqqiustlort plea é@gﬁmﬁwty :bym pivee @arcertagh - 8.0 oAV 0%, 30%,
ce n her
2%2{ 38 uﬁ% Vel 1ih<é‘ ?ngggr%al CEOIICI: gg&&e é%rget%&v%by that compound.
200670128]154 VV’&EH&J&E&@@ ébht#683 mS@ﬁ@QﬁlaI’t@llabalsd:d)ﬁﬁny thé effective
compounds_f or Iom#potency p38 i nhibitars é
coalﬁ@"ftw@fma@ﬁ%& a QOIHE?‘H’@dlsl % CRRGOTRfn that r?S& ff faymﬂiactaon of a
&ﬁ%ﬁﬁ&#ﬁlh@ Qtt}BeY@en andS«O"/? A%, 368F, 20%, 0%) relauve to
etern1n r a co potentially usef
thasmaaumh]ecu‘tmpezabhe credagann of ehegsp,ec:lﬁod emtlwuprlavéat cctmpcmnd Such an
enfs]ioce)lg;?rg&ttﬁg ﬁ@&lrezs&lgﬁs F;J; rh:‘(é'f }Lﬁxg c?ecretlgn of TNFoc as
st
0 P A BT . 0 7
EC@WUEQOV\&TB Qiéteﬁ)@iﬂeblats&:oﬁcd’rmiaﬁbnsvmhy rdsﬁlblmﬁrédamaynsf ﬁf the TNFo
i nhibiting g NQP Pr% er abl an EC5Q of _such
cqngGRtERSOR Yy > 7884 1%n3 Bibt 39%cBdpdlindresrectirely neslatiyf de T masximal
o’tﬁglql%leé‘ %(1 i 3R 9L é%@? orfdk c{&"vsf erably about 50 Mto
about 650 M T A

or in ion of the at | east one p38
MAPKI0139fe plThe G5t pi dfe S:Aﬁﬁwﬂdm-modlﬂa:lr@wmadmdss preferably in

g arnseumieeouth ML S5hine OBY R more fefBrabl out S5, i glout 650
HMﬁmlhﬂﬁﬁltidnb&aaty1e£g@yon€§ﬁcsmm edrtyg, ifcﬁréx@ﬁ@wﬂ@ﬂ@m&% of the

exanpl e, 1 n sone ments, the nethods further
SABKrpS’yls@m mm lamhv«n gomiactingas tcoyzmpeurpdsea g/ARKComipond tog Genera Ia-c,

Iurall unds and n|n mhether h
SEhshGEn LY hd e RRRE YaTRG DS Sl b sk OfrarK at a
d&ﬂé&tﬁrdu@nnhﬁf ie n@sbltuarﬁ@fi BCLE (i)réfeﬁﬂlyl Iéﬁs ﬂfaﬁlEC{é Ofdkés pieR@ably less

of p38a, p38%
than ECyy, even pre erably less than EC;p for inhibition of the at least one p38 MAPK by

the compound as determined on a dose-response curve ix vivo.
[0140] In certain embodiments, the compound is provided in the form of a

pharmaceutical composition, together with a pharmaceutically acceptable carrier.
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p38y, and p388. In preferred enbodi nents, the
contacting step takes place in vitro; in certain
w@e@baeried enbodi nents, the contacting step COPQI/USHES6/017988
contacting a cell conprising p38 MAPK with the
conmpound. [0142] In yet another enbodi nent, mnethods
are provided for inhibiting the activity of p38 MAPK
inacell, invitro or in vivo. In general, such
Sérebliagds livialyeeconiiinds forgwapsiend inhibitolg at | east
one [p 8 MAPLgquth lg{lﬂeffectlw\a/l% ng bltlegg amunt
of allddkpoudd Eaoger %P@“éﬂp@)uﬁ&t}@ﬂ dendrViged cfor identifying a

PEURERRAERY ol RaBoE ERE, Gt gFPth) sIffIEF (e compound. s

patedtiatiyt wsdful E)S&ﬂ'ﬁhﬁﬂp@lftlc @amh e} fiodtheaprevartion adetteatment of an
n@ge EXAVPLE

BTy SREeR SOl 65,808 s SRS B E b g iagy  The method

O, 4 S L ) 55 o

selesting etdomposnd athicheexbibils perelagzey MwHRoidney f@ml@htb@nm%dMAPK

PEABLT LEEL)oF A5 gty SACH SIS ST RIS e e o

ajohan pRCEOabdi 1 80P ¥, pfeierhhlylabsst 30NavI to BbdED GSer,lM for inhibition of
inhibition of the at | east one p38 MAPK by the

the irpeashane PBEAAPKn The pluralitioefscamauade 19 bp assexffp it preferably
se{l«%}édo?ﬂﬂﬁ{ Qghbﬁ{‘n}g ot n}%ft&#ﬁl %fomlpg{HtﬁEN ST’ %shylng‘p%fgﬁlg Blfurality of

Ion a , a Co
C(ﬁepmmds frencthe 1Burgeney be bd)ndvdc&ddhomrlmways VForaexhmfld,)in some

Varlou conce i ons. Fol | ow
ey rshe91 58 T e DS CORAH IR AFash A P g FRAPK with the

pIERIRP BN domp bR Oéﬁ@@&&ﬁﬁﬁlhg e{vﬂeﬁle@qm Bbriip&UrRE inhibit the activity of
i ntravenously. Serum TNFa |evels are measured and

cydosipesr e‘bl pB& MABK if mﬁr@bimtsd@pteérﬁﬁomthg grmneccmszsﬁeg pEp38a, p38P,

pSRERTY B0 < P R b ERS, Bt cOBlne MR G BH%n vivos i

c@ﬁimqiréferr'weeﬁlﬁﬂﬁlﬁiﬁi& pthef esaidtingextebbicb@paiesECHkatting a cell
the r %‘%Se of about 1 Mto about 1000 M preferably
COIRIiFin Kawitithsemrpyne.or i nhi bition of the

rel egggrpf -ﬂ}“:ﬂt ahOhEH T NEmERL El?éiin}éd;fs %\‘g ?{I’é} Villvd ﬁq albltlng the

phar maceut i cal act|ve conpoun I nclu
adflivite rqflpﬁSlSnMAa’Krmmuiellam tiowi ai inyvivd. ilhgemaezhlesm@dmethods include

T T R T T

atﬁ&ﬁft@%%hiﬂé@hdl Ye Qcﬁch F@m@&e@k @'%gér{b@é WO® and/or Genera
amnlsterlng he sel ec I’rpoundtoatest

Vi ey ¥ED, unser penditionscsyel) thabp3 oretinity An theecelias drthbiteshk i Byamples of
]

su%fl nﬁ%ﬁ%& atrgBlior\{E(fé)&llé 'ttﬁe\le%Me\/f sgését&ﬁé% ngggv? g:scloo I_p%ﬂnd g{eferably

e)ﬂiﬂﬁi‘t% dn@ECHay theGasde dfraBbLammMab ﬁb@(ﬁﬂdO@ udM) prabﬁbgfraai@hyso M to

abto?lte 6% Oef’dt\/I fsc’)g I'IJI‘JJh?];:lEEIOI!I gf t%e ra?caleast one p38 MAPI¥ b1’%6 %ontl;ctlng of at least one
p38 MAPK with the compound is preferably conducted at a SAPK system-modulating
concentration that is less than ECs, preferably less than ECyg, more preferably less than
ECyo for inhibition of the at least one p38 MAPK by the compound.

[0143] In vivo methods include for example, introducing into a group of

animals orally or by injection a compound of interest (e.g., a compound of Genera Ia-c,

Subgenera II-V and/or Genera VI and VII) in various concentrations. Following the
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Met hods of treatnent and/or prevention [0145] Another

enbodi nent provides nethods for treating or preventing
walkmeasdsst ates, e.g., inflamatory conditi on(BOT/ARTMNE017988

fibrotic condition(s). The methods i nclude

identifying a subject at risk for or having at | east

. on onditjon selected froman..inflammtory.condition

i REn R o1 e e Beiet Eporeiiiie et &t (PRI iB R Sorum

TN® ol 18€els SHPIREIuréd ald) kb A6 ity o FRIAR loohiolt dr@@hlsO The preferred
prevent the inflammatory condition and/or fibrotic

caopalintls oribit thepeledseraf SN iing nedunting TN levstp outhd blood samples

ol 8GR T EHEr A oAt BEHS BB sB6 n s FAge of about 1
uMWY Biduk @000 @iV, afrefe Ty aBAR 3@VIMOPIbout B5PLRE %Ilr ﬁ)ﬂjdbition of the

enbodi nents, the effective anobunt produces a blood or
redeselof BNFanot her bodily fluid concentration that is

| ess_t an EC30. or, ..preferably, an EC20 or, nore
pr ef g y, % eibgd of HR‘?“H@FB% i %ﬁna?ceag@qmwvsfom@uﬂd may
e RP Yiblehe H&eﬂﬁigfn%r h 6 RARRA] TBRiEs of e GORPRY D mpound. Such

exhibits an EC50 in the range of_ about 1 Mto abogt o
medgds ke pamstadlyakiopmatothoseekilied in disout. G5O methpdof identifying a

i nhi bi t.i of .. the TNFa .secretion.. I.n,other. ef erred
it heRls ering"Soanfel SR ipy o BB iR, 4 sctected
cERPAAIab aatestt dubfect) Ghthéryinf donfithciom ¢aiht thatdeRAnidafbn o mammalian

| ess than an EC30 or, preferably, an EC20 or, npre )
toiedp e 4p1 gthenypagmnss Inan embodimansribe 45t jubjess testpmbipgrhas or is at

Lt e _ I .. |
i o et @ nahaaiatl CAEGE RIS SBER T, yhig: R mathmal, ana
mRCHEBR0B6/ 017988 effective amount is preferably

about 70% or less, nore preferably |l ess than about

50% of an anmount that causes an undesirable side

effect in the subject, such as, but not Iimted to,

MbiRod dT@EditmeatBRFor pRdvdnGyiPt om  gastroi ntesti nal
upset, and photosensjtivity rash. The _conmpound used

for 0445k r ecinpdhsr eypbodimenin prayides smethedle fap|tieating or preventing

ARRERAG) . FENATe B FoagiR9 RGP bt AR AT A8 nothods

ingtude iiddatifyong arsubjavti atgiskrfoi of haarimppdtdeast onopaiditionsedgoted from an

. known to thqgse skill in the . art. EX l es. of

milﬁﬁF]F%ﬁtr?fé{tcé’P@ﬁ’é’Bnad‘idt? gﬂgot{ch%ﬂn “’r?&yan&ea‘f“?n%hs?%ﬁlgo? compound to the

subi QY 8N taAdeiBdttiv 8 QnitRinh @6l Srefle € hidRest HRr RiBmDEdYd®nRItR8 and/or
associated conditions, e.g., conditions associated.

fibgotip cenditemn dingyrelsred embedimentsythe comppendedibitssndi Go dythe range

ol TR8YLE0R0 80 B0, PRV DS P TGt o vion

ofhy1esit ent PBE MABKI OR. prdfefed Kb diRfn{s) theCaffRlil & @mbuhiSproduces a
(are) preferably selected fromthe group consisting

blgpd gsuserypt on ppethergdbedly fluid concepiratipn fhat gs lggsdthmren ECso or,

i t oyngd~used - a
pﬂﬁ?%@@%t ﬁ?ﬁgg? gﬁﬂgomaére g%glé%%n i ?IC Onﬁ?slhﬁg %{%%o%fngg% RERFK by the
campound! Sneprfenad enibodinkmtSARKecahpomldi exdilttamBE s, in the range of

Exanpl es of preferred o
about 1 'uM to about 1000 uM, preferably about 50 uM to about 650 pM for inhibition of

the TNFo secretion. In other preferred embodiments, the effective amount produces a
blood or serum or another bodily fluid concentration that is less than an ECsq or,
preferably, an ECy or, more preferably, an EC;s or, more preferably, an ECyy for

inhibition of LPS-stimulated TNFo release in a bodily fluid by the compound. The
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compounds i nclude conpound of Cenera la-c, Subgenera
I1-V and/or Genera VI and VII. [0147] The term

wO p@8A2dsoci at ed condition” nmeans a di sease orPOI/N82006/017988
del eterious condition in which the p38 MAP ki nase
signaling pathway is inplicated, whether directly or

> (v 38, . L )
oHUE S5y AT 3080 RAPp RS S BRI o s0%, o
arl imBurttyateguieatn andesiralsly eide xfeeds ilsubRst) lstichngs, biitaist limited to,

sust ai ned, prol onged, enhanced or el evated | evel s, of
OBEIGES PHHEH. cotd BRI BesioHestinglcynsele ,afl(éewh%ewsmwty rash. The
cdrhPBun@tisOd forithd {rEMRBL A orél 2885 fs;;?ref%i"e{bﬁ)ﬂf T Pound of Genera Ia-c,
diseases, fibrotic diseases, destructive bohe
Sehgsoerddl-y, andfapiGeheradiliand Vdilsor ders, i nfectious

di se odegengrative diseases | lerqgi.es, .
Fepol8H on MEBREFPERRR R BT REAT P nERERE i inflamimatory
cohdgionges kowh fOtheSy skilledrifl @k 41 PExdndpley/@Sifflhd@Mmatory conditions that
hyper pl asj a, cardi ac hypertrophy, _thronbin-induced _
may peelreated gy pryarted iy the dn@bfrfgi ‘{qséfh@da%@@@i inelage -3 associated
. (o) a . . . S : .
S SN SRS SO NKOBIRG LI g o
wth mydidtion A p8 $ARIS systan enhtaimndine idveaganandndibaades @nyciated with

acﬁen%%%hggﬁ?iﬁa%&%%m . tqh%y?élgﬂgqu:cat ,?cgnetg?/isa(greg %?effgrragl]y selected

frofal A6 QR6® boRIRhE 62, SRt tinRifd to, fIL-ﬁFQtI]L- , I0IsSGATENFo, In an
"fibroproliferatfve disease," "fibrotic disorder," and

empgdimept; che feenmpoime uded 0o demat or aprevans eitle inflammatory condition is

TN ERE R S ——
cddipduntiefn@hide Bo@podst dA\Gdnérah-d BEFQRLATY-Y A Uenera VI and VII.

pat hol og}lrc or excessive accunulation of collagenous
ti sslfd47lrypildal feym FpI8-assepiatsils eerdition]i serager a odlisease or other
it i - 3 1 - / 6/017988 . ..
Bl Qhdin, i it 619 R K A RS O dapptcates
whethémdjreatiyior indireotly. EExaadiplasi dfyp38-dskduifiéd Contiis@tsdaslade conditions
ig%iude but are not linmted to, pulnmonary fibrosis, .
cauped BYilhol B ARt Hire or Jl Srdvearegulation o5 ogerermEssigepsulting from
n ihr asi [ okl ver s
supHER, Brolohict Ahaheld AT AAPR LBl O B achldff Such conditions
intlulde,otwithomo Nidinttattoms  inflainndorpudisedses k al@immuhe bdiesisss, fibrotic
.cardi ag fibrosis, post-surgical. adhesi,ons, _ i _
d1§e@|s%s!, o %ﬁtﬁ]ﬁ,wegl %@oﬁﬁs’or%i% mei#eliagg? oﬂ’s?o’?ﬁ’@h ggectlous diseases,
ndaed Ribiforativel dBbast) call @iy, Paparth@bh NScheMK Y St heart attacks,
means increasing or decreasing activity of the
angiqessls- abizardess, e @rganothepexiki nesenlay stypmipdasia, vicargliace ypertrophy,

l.phi b & 8 cti.vit whether in vjitro. .ot in :
o hAl-CA PR el b ST prSeletofiof o Bossgtancin
ornogkib@iyeenash eputipddysaad d. v icbidition i®@¥ing Sprogthglbhdie deddperoxide
ahout 50%_preferably &/ about, 40% nore preferably
SYBiPaghout BSoRssealer KBRATIR srRriaginge By atpaditionogssogpted with or

my(ﬁgteg\ﬁ?qnim&glpfﬁ&erabl y by about 10% conpared to the
p38 activity of an untreated control cell.

[0148] A "fibrotic condition," "fibroproliferative condition," "fibrotic
disease," "fibroproliferative disease," "fibrotic disorder," and "fibroproliferative disorder”
are used interchangeably to refer to a condition, disease or disorder that is characterized
by dysregulated proliferation or activity of fibroblasts and/or pathologic or excessive

accumulation of collagenous tissue. Typically, any such disease, disorder or condition is

34-



[0150] A condition associated with altered cytokine
activity, as used herein, refers to a condition in
wokiosh2y4 oki ne activity is altered conpared tBCHUS2006/017988
non di seased state. This includes, but is not limted
conditions caused by IL-1l , TNFa, IL-6 or IL- 8
r ' ) latl n . .
a@%ﬂ%@% RENSAERE: 3K AR ERALT 6T PR My, i aciviy

F1bydtmldxmda§ ﬁﬂc\lludeybut\/ﬂﬁd: fibt liayedre, ﬁlﬂma@iiﬁdom,tlhcm&ﬂg idiopathic
I vit

ondi tions ncl ud hout . )
pilieni ﬁﬁaﬁﬂs .Gﬁﬁg ARFreuEPgnagy §‘@5&S&§s§°&& K esfRystiology, liver fibrosis,

arﬁ'l' REAS@Sosib | @’tﬁ’etr'e%e Plal%ﬁ Sic cHEGLEMCIENRe PARBuloskeletal fibrosis,
di sorders, proliferative sorders i nfectious

calige Hbwsis, porbsmgital e&t@smns, clettidemas adqucainkeani iy lesions such as
kelgaerfusmn/lschema in stroke, heart attacks,
angi‘ogeni ¢ di sorders, organ hypoxia, vascul ar

hypejop4elsi a,Theaeshh al@loﬁmm{gt $ APRYsystehl1rAEHs AndrBAUEest decreasing
pl at el et ag egatlon and conditions associated wmth

acltlwgy ofy e odbeyacivatedaprater ey ervas astiyinl pag by mhibiting p38
adfidht V%@thels%hzz o(z o?rzgsté‘éyl qﬂdée?taln %B?ﬁﬁ%{sd §he SA[P&(d esystem is

synthase. A cytoki ne-associated co fon can
madylated nedieni I8 actbstycinat exdl m inhibited roydatetie 0%y prdferbibly by about

dPrmpre el K AOR! A% Been TR BeBRDY yaipouf A%, or yet even
mBFedfrefef At BRI TON! Smpaitd 16 YHQIIsnNRtivits §O&] @{t&@’ted f(s)nT]rol cell.

condition is a condition associated with TNFa
The Wdb®ods Adeerdititreassheipisfl vithagliapd eylobingsastivity asrusad herein,

refifl % %ﬁlt}g‘) ' 1?1%1?1%1? fc?{zﬁiin%i :?c?l@ﬁ? %.?1 %ﬁgrggl ggre\gi ttoha non-diseased

acute roni

stataC Mutkeinclngés, Bﬁﬁs Iih@t litnited io?@oﬁdiﬁor@%@ib‘dcbyomslﬂ UNF,€L-6 or IL-
pulnonary di sease (COPD), . bronchiolitis obliterans

8 gyaipiogRetionc g dysTegulatipn Epsulting fin BrseRinesl, prodensednenhensed or elevated
lepﬁg ypQ 81(1 efa'cﬁl}g%'vﬁu&l’[ﬂ:% 'be alggo ﬁé@l{vﬂh%ﬁ% ha!’cP{rl't}?‘ ﬁuch conditions

eunm spondylitrs st eoar
inalutiéyr itithout olditétic) sinflampritey dipdses Shl@ﬁhinuﬁdﬂ ddikenses; fibrotic

hock 2006/ 12215
B oAU Sy SRSl S L 32, M0 2000 A2t

neRYSHEHBRati P lscasel)] gﬁérFf%§' §epe%§18ﬁﬁsch@1’ﬁié! lin ' 8R! Helt Yattacks,
di stress syndrone; ammatory bowel di sease; Crohn's

angjogenise dispsdars,agigan dwpexia; vastwaer dtpewlasid, i tardjac hypertrophy,

h I d
oA Segt A o R s win

cyeldo@igeriase gadt lipbkypendpasdifivling Padiays, asicBi MN¥UNSrostaglandin
hem)l ytic anem a; autoi nune, neutropeni a;
PEREEE  DBHERT a: Ap@ﬁ@flg%rwsecmﬁesrwd&mnc Rt Argudg gy eondition

asgfo? abd bWifh blnﬁ‘l g&'teQi Qhﬁp @ﬁ{t{c*.lﬁgl?os' %B)a%f%b %ﬂd? fod IL-8, or any

roni c rena I Séea rrrtab

oth@vesitoldyes dihtuiiecaniiyr gilated eSHIBN OB Srefopied elptaldim@dtg thé cytokine
stroke and.ischemc  injury; neural traumg;
aspaciaied pRajditiongis §é8§@“01111@ﬁ$9?1ﬁ'§f1 FHthsTNFgease; Parki nson' s

di Se@??lc] agqyll &) FH0kG ﬁﬂe‘& AR m A dIE { gL %?ed { ik HuBSmmune
allergic rhinrtis an erglic conjunc

digeapabi @cl dinqusest asspbiyted o;hﬂomute laed rchrohéd inﬂammmut €These diseases
1ngl g n%uty nlgortope teg atc(:)hec 1ronic mall)structlve pulmonary disease (COPD),
bronchiolitis obliterans syndrome, chronic allograft fibrosis, inflammatory pulmonary
fibrosis (IPF), rheumatoid arthritis; rheumatoid spondylitis; osteoarthritis; gout, other

arthritic conditions; sepsis; septic shock; endotoxic shock; gram-negative sepsis; toxic
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| eprosy; | eishmaniasis; Lynme disease; Reiter's
syndronme; acute synoviitis; mnmuscle degeneration,
wWhosil2i1is4 tendonitis; tenosynoviitis; herniated/uS2006/017988
ruptured, or prolapsed intervertebral disk syndrone;
ost eopetrosis; thronbosis; silicosis pul monary
| RARS
s}rc‘o%% %gﬁdg%gg,i @9@%&? ﬁ{ﬁ:ﬁ %&%&?ﬂ/ﬂgl 15(?1&{%% %g‘thma adult respiratory
dndtrsssr@aﬂmme; ain€lemmatdre| b el gd1baake nﬁitoHni’smiisezd;eI @soriasis; eczema;
met astat | ¢ byeast carci noma orectal, carcj nonm,
lﬁaqafl%aﬂttlsng{oa}?a%r 19 %9166‘51%61@% Chsiic FOROSHHEY Orivsy discase;
OHBEH'C WMetle; AiGidmunte bagiid) ORlasiRAsd 10P4is; 2Rdtoimmune hemolytic
aut o-i mmune " di seases, Such as I'tipl € Scl’erosi's,
anearpa;satawmmunemampa@ga athrqml:D@y@pmlm peacreatic aﬂbrtnhls ehumic active
su as Z0S ex |_or
i dR BE0E e RS afp e A FE ol oBPile orfisgistesiaenal Sbrosis
1&1@61%5130‘&61(11 sﬁwfr@ﬁegﬁmﬁb’f utenodiftd céitiRE tn@dariee | dtidk¥Sandl Bchemic
addition, the nethods of the enbodi nents_can be used
injigy; pegel BRBR Alhsimes dpessdepRingions GH*P??@ B@tlgnson’s disease;
a&[@@ Ilalgcp cﬁ%ﬁlc"?é ih I8 1e£‘ y1 ﬁﬁ%gsill@@c rllnﬂﬁ dnﬁ er%g l{:toﬁjunctlvrcls
ogenous Teukem ron| ogenous
c&(éqaoiuypextrsphsc ®@ireqnic hwaﬁnlara, cacurtelcammnaw symﬂlrqual cmchema malaria;

i nyel br.east_ canc di,n tastati c breast
lephh ORI ERS LR, Cotaspo et SHRED Ben e PO ls muscle
d&Raéradién, CBRGRTS; BRMbnHR! {engé?ylnbvntisu NBerERAREE M rupfiRl Qi prolapsed
bone metastases, and the |ikKe; pain disorders
intereertelral glisk syndsemerc g$ta¢petra$1m thiverablesét esilievgisc erlmperiary sarcosis;
nt al Ny a ri L angi
b(lgﬁecﬁé%grﬂﬁh s@%g% u?r‘%ér?l 3%1 (?s(t)é%ghl&glss g 1891? gie m}%ﬁ&ﬁﬁ ge%tgd bone
disededs Caﬂoaf | inelutding, blanibtllhﬁmait td ﬁletab&ﬁaﬂgea%ﬁ&arcmoma, colorectal
cqnditionﬁ associated with the cyclooxyggﬁase and
cqreigeRGgRALSEANE AR Ry S253HE KoReFS, ndneqrodnath celb fene: asRes sraft-
V&%%S?Y&L@tu‘% tethd%&éﬁﬁﬂ!uﬁ@ %s@as%@ dQRﬁrégngﬂm?é/ RERERR; Zupus and
(1 ncluding edema, fever, analgesia, and parn); orgah
fibppryel ga; AIIBSoami othemuad eldsepﬂeatsmheas Herpgy Sgsitr, dFerpesrBimplex T or

& tion scrlbe rein
£ Bt ik el B0 HESROT SRt ahd (RRS) Snif il thegalovirus;
aﬂ&@1bb@¢s%em5add{t%5ﬁﬂe rAetBoty TGhe BRYodiRfhtid@nBReused to treat
npre cells or tissues, or organisns. A preferred

piolifratve flisorderspiinginding, hofmbanigapnd ﬁ?@h&l@?élt drypeiplasiag), . including
0
ad/ﬁ%e ?Bgézlg%éélf) ggﬂjgg gemlgkan'p i¢ le'é]#)gr re }Fau#ﬁ%l 1% | ng Sﬁtsilesarcoma

mcmsﬂahe mdaggna shmh:mle gnyﬁlsma hbreaaats parmarminsludhig‘ hadtastatic breast

cats, .m ce, dhmm hly preferred
oo e SRientl SO A S b MeCBioB B RISy ARy gon-Smal cell
B8 Medtcst ENSEIND); t BisheS WitREdsed/ | o NKe dflk'éi dehi \6oYders including
route known in the art. SpeC|f|c exenplary

neygiernvcsler Maing headaghe scanae| mﬂe dangdl pabs Lﬁnérarﬂmé@tmlm angiogenic
I i C htha aneo
dlgclgﬁc‘i(ré‘lg rﬁi}glglgﬁlgr s,aohd Eu@ X nglo O J’gh%F] IH\E gléla%%a) 1on, and infantile

h&mztrfg&ﬁﬁ &bhdihoni inocated meth, tha I&giclbbliygaﬁ@sre}and [1fpbePdendtesignaling

ternms "therapeutically effective anmpunt” and
pat%\fl%hﬂcggi{npg: gpqlcytlons associated with prostaglandin endoperoxide synthase-2

(including edema, fever, analgesia, and pain); organ hypoxia; thrombin-induced platelet
aggregation. In addition, the methods described herein may be useful for the treatment of
protozoal diseases in animals, including mammals.

[0152] A subject may include one or more cells or tissues, or organisms. A

preferred subject is a mammal. A mammal may include any mammal. As a non-limiting
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effective anmount", as used herein, refer to an anount

of a conpound sufficient to treat, aneliorate, or
w@e@eardist he i dentified di sease or condition, BCT/US2006/017988

exhibit a detectable therapeutic, prophylactic, or

inhibitory effect. The effect can be detected by, for

SR S5k PRy BELARE UL R, WPLLINAS, oty e

exd anmount “ror’a s
cats, | dogsl epig nelicepamd Humeansuldy Righlysprbfeeyd webjeditmansingleis adfvghan. The
heal th; the nature and extent{. of the congdj.tion; and _
BT g&&heiaém&w%ﬁﬁ? ﬁ&t%u&%\ﬂa@mﬁ Seifti @iy Toute known in the
ar? €586 B ef Qhiplay HhhiSkifn Bltes TRPIRRRHL b&@br, Yo Tbuccal, topical,
prophyl acticall'y effective amounts for a given
nasgk, ueplitbaimia n sifwuthaceusii ingrdmbscutasutinmeveaspre r(boduat and dnfusion),
that Jds, within tthe skiill and judgnent of the
e a?:eﬁlel%rla%\#an%re g?aelr%{bqsg}l,hn%aéy'effect i ve anount of the
conppo188] of THaeter@gatraROlicIIYr OEEOs Andin@OEn® " psephyictically
or another bodily fluid concentration that is |ess

effepive #mopptipas pyeddesrinpeiy tp gp amminhpf p sAmppubeipent to treat,

oSS, o M TR ARNREO RO, GRS BPRLIERLLY gt

thieraptutad, pyophiytebige, or mhdletdry effedtulbe affeaysn be detectedby, for example,
neopl astic cells, o I n ani mal. nodel s, usua .rats,

R PTG, mabgelolgh s G AP AP0 GEPeHEyArmbunt for &

st 0 wild Eeptng GipbR tHEQUBTeBI W Iy R SR P 2 bh@héalth; the nature and extent
concentration range and route of admi nistration. Such

of thororndition; eadh thpeWemspeulivedr teomehinationi Ak therepentics|owlested for

SR SN B ST D388l g s
sithetien ndanelt dyterrsinaddear eoupinaraxpegnibitadén phaciedwuitkin ibe skill and
3R Bo4E FHP b LTI LRI AM9uE00f Gfe cagpound of the
cRORMHIRh{s Cﬂﬂad&%a B@%Q ot k&8RS olRl B@dl}q}l ﬂuid%g%éi’lftraﬁ%?that is less

popul ati on). e dose ratio between therapeutic an
thap i & Caf, féat er EGotfbrsinhibittomagdepd 8 MAP kitexs. and it can be

expr as. the.ratio 0/ 1.D50. Pharmaceut.i cal. .
conpBasel ondf iy SrinE TR S PuieaTL T PR bgaly effetive
ardbent Rae be ekt atedOMEMBY citheh e cINAIINRE Bddhy<Calg., of neoplastic cells, or
.conpositiagns that exhibit narrow therapeutic indices
inggndma)l wedelf.tuspalyt 1aks, mied pebbifs, dags, enpigdi Abpesimatkodel may also
i f . ' e
b8, PNBLARH 5 Th bl okl s s 2 ALY sgtion
Stiahr ihfonmatiars ecan THendbs ageedc ant déteratdné nusefilcHoses and routes for

0. ?s'.ti ons is preferably within a range of
ac@’i“f‘qulag?l? Wdentrations that include -37 WD
2006[0188(1 54 TRehkHHRRAGEHBAIRBEeriadt yEdAaCoctt) thdyf bé @et@fmined by

no toxicity. The dosage may vary within this range

stapdsech ghargnagpdisal preecdisesaigecellorudiuesspirssxparimertak pnimals; g.g., EDso
' . t f L1 St at ion

LIRS BREADS, SOHLS LA e cose e
5@0 nafetht rpdputarisn), CThax )dos@yatid degeei therupduoidtandStokdct effects is the

about 115 M o ,abou% 75 Mto about 105 or_ about _
therapeutic index, and it can be expressed as the ratio, EDs¢/LDso. Pharmaceutical
compositions that exhibit large therapeutic indices are preferred. However, the
pharmaceutical compositions that exhibit narrow therapeutic indices are also within the
scope of the embodiments. The data obtained from cell culture assays and animal studies
may be used in formulating a range of dosage for human use. The dosage contained in

such compositions is preferably within a range of circulating concentrations that include
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Mto about 95 M or about 85 Mto about 90 gM

dependi ng upon the route of admnistration. Cuidance
w@sooba2yss ti cul ar dosages and net hods of del i vVRE/USR06/017988

provided in the literature and is generally avail abl e

to practitioners in the art. In general the dose wll

i . 0 . ,

oBED IR0 BLitpothe ANGERIR ) AU Ui wror
thellosdgeFogh dmyployed, sahdtititycéiGherpatient, ahd tie Bug/of aymiristration.

single, divided, or,.continuous doses for a patient

wei gtﬂlﬁald bet Spgs%iaﬁl%@ot BB PSR GCQRFATEAT OBD §Ermar) may
raiBY ﬁ’ﬁtﬁl ashue' 85 Qa1 tPsboRat lfﬂMé oP RS 79MVP R 99/% ﬁggfm, or about 85

range, particularly children under

Wei g
nie fre pboutyOT B, darsebowt BP 1 tionatioe 9P apdedepfendipg utpo@Sthe route of
oM Q0 a 300 ./ f . bad I ght .pef .day. . o
Rl Caltand 5 Epti%uf 1o sl Ebtegb S gy 1 proviced n

therlRebiuid amkis,geherally @ilablb to havtinssers B b af. 1O gbitgal the dose will
bject that. requires treatnent.

Do d
bR e PBAIA0R MY i0 bt 1§ e PHabsU O anselarabout S giday,
t i t 0t i .
of &gt @0(91fn§ ft? glé(?\& 3%%}@916530%3%(9%1& yt8 g@t%ﬁ&, :111? %ngle, divided, or

—

desired ct'ors whic
catinoows dosas farceepativet weighinigt hetwéent dwuti8 eaabowtl@ekg (which dose

m%?e/ 'B? %@]Jugtgg?ért hatiglfatfsté gvefql%%ﬁ)%@isa\g%’g{ﬁrgh %htpalftlaclqgrlgecﬂﬂgrren under
A@RE). NG &derAly 18 dosh Wil K:0RRh & Anise B 8out DS @ﬂé/k%fb about 300 mg/kg of
sensitivities, and tolerance/response to therapy.
b?.‘iYn‘ﬁelﬁ]éftHQﬁéabhar maceuti cal conpositions nmay be
adm gy re i - e rY-IwWo . o
daysVEPf co THereER el wift WeCaderiited B0 f BEEMASIE ip tiant of
fadtays related avethy swejedt thepesging tebtniwak.f -Dodage @aRd administration are

a@ﬁsﬁ%?&%?qvﬁgégu%ég f&wgﬁta thI jgl%ul g%ﬁ;g s1|) 2%: t(())nmaii?arin the desired

ef6QRP P8 tbisQhiclE BIAY Bk ke I Hebtnt HcRIcIRIPARAH, 8Sthe disease state,
described herein"that 1s selected for adm ni Strati on

gangrad health enftthe rsubjeeic hgelutveight | andt gader ofnthe wilgecta ddgytime and

C day, .qnce very two days,. three tines a week,..
fr?%eg(@?a 0\%8 JIMITISAton o dUg, o 8%@][“63%?)’ I tre%ﬁf”fl bsgn“g\”mes’ and
tobpceGbdoast tibathetapeat Mevg-ASing epldrmBeshtidgr @bMpositions may be

| ncludes preventing a di sease, aneliorating synptons,
admigigiciel Hrise 8<dayp PG 24y, proe Veryelrey days, taempmes arweek, twice a

whil 108y & $Q35€ or E\Q&E %%egié urqe?élﬁilh%s&?ﬁglf—h{fé G Ef%lgrﬁiﬁae rate of the

I nfl'anmat ory conditio an 1 ncrease
patied agdrsulatibn.alFor ieremple,  popmbadinent, of phar@atedtical composition

subj ects in caonparison.to,a | at,i .of untreated, . .
coplfe Smow o 8By Ing FrodGgEP ARl 7L Peleiior gdministration
tol PAtRAE BF DYCheMIE s818RBd fRRA Uit Q%M oncfday, once very two days,

preferably, by nore than about 60 days; noré

thegedagsabw sek, byicers meek tand onedpoweelo0 days; and even nore

G TS WP ST 1 e T e
profenging op ulisehse) rantediyratiag nyagisas NywhRy diseRs qitugictiéh, reversing

nmeans. In a .
damage, or curing a disease.

[0159] In one aspect, treating an inflammatory condition results in an increase
in average survival time of a population of treated subjects in comparison to a population
of untreated subjects. Preferably, the average survival time is increased by more than
about 30 days; more preferably, by more than about 60 days; more preferably, by more

than about 90 days; and even more preferably by more than about 120 days. An increase

-38-



preferred aspect, an increase in average survival tine

of a popul ati on nmay be neasured, for exanple, by
wa@aloeubrasi ng for a popul ati on the average | engptm/v§2006/017988

survival following initiation of treatnment with an

active conpound. In an another preferred aspect, an

] [N SUL Y]V IIe a_popul at i

i PESRRE Sl oY HeB RO Ry aleafffed oy P BT: B, 1n o
prefprddadshen, ahmceedsy mgevelagagtvivd tisy off & pbpdlstidnombnge measured,

conpl eti gn of first round of treatnment with an . .
féac%awi% &%%ﬂﬁ?m{go%é(ﬂ PeRvlalion: e ravage densth 1od rvivpl fpllowing
initdtioR IR EredttheRO A AP BetiRSShSounl. 8 98 hEASE prdfeld aspect, an

_nortality rate of a population of treated subjects in
ingtaaprain assragesuyiva dime elfd pepubitios uhdedss be ewesured dor example, by

Ler.al 1.0 anot her aspgct, tr.eatl an .
oSt P Bt PR e, BEBECO sy b PR et of o firs
rowd bl bredtyhehtdvith @h activeioulpatihddn of treated subjects in

conmparison to an untreated population. In a further )
aspel160} r o dnj sipthes asReqtafhseiing en BBpameiahn Goaditlopsregults in a

d0REHLE Ehg Qhl MndrPie Ak adg'oel gélﬁ&tﬁmo?f FreRRR WuBfeb@inCdomparison to a

treated subjects in I'son to a population
pomdaion afgubgects rdveirvapg/cami¢rialaned lu gndthataspst iotating an inflammatory

compound .of. the enbodj,nents,. or . a pharnmaceuti cal | . .
coen HEYIE 120 fecreiat ThBFUtalish ot BPoBURTQRLPS fratdd subjects in
cdipdreh -to %heﬁlﬁfe@wd)’poo}ﬁﬂh@ioﬁp [ndd ifli¥her sPedt Strémpeas Bflammatory

by nore than about 2% nore preferably, by nore than )
coqislifinn woyltsys decrspser iar thp myortabify rate ef erzapulasiontof toepedagidjects in

. . r 0
oTPEisoifh BoRlton HoTRRDLDNMAR A 53s L2 notp gompoumd of
the endodimtnitgroref pHarmadeadclybicegitsblesalt, hretatAR el rapdlo)or derivative
any .repraduci bl.e means. In .another preferred aspect,
T oy Biebesablyy fhee MOGALEY FALS; i Seereaied aby, SpRIP sl bRy 2%; more

pREeratiTPaASHFREL thhR abSH I Bore PYeCRAbRU b LAY thAR adut 10%; and most
popul ati'on the average nunbér of di sease- related

pigéaaiy, e mong thantgbout 238! dwianprefemietljagpécbna décreasean wipnmortality

' n tive. co und. . 1.n not her eferred aspect,
rld Ha PRRREM S, R Bl PR R bR LR fiRRG eans. 1
adltsed peferrodasdpesitl,a Hodress amptiR, nldytalig! €t adfi Apdpalatidn may be
popul ation the average nunber of disease related )
mgeiess Iferxamnle, By salculgmeoir spwyibioatthe avgpsanympatof disease-

rel R Ge B fc&ﬁﬁﬁ'ﬁ"ﬁ{gfo%&/ﬁl "’Hilitiaﬁ&ri Ff’t@ea‘fﬁ%%ﬁgan Lch]Vg]oLmeund. In
anot her aspect, treati n& an 1 nflamatory condition
anrodlsay | rirefeimad aspetéca dagensk rin ghowtdntatiit etobf a papubation may also be
Pr ef er abl after treatpent., tunmor gromh rate is .
mERHIE dob ARt s PAIGHANRE it Brats e s HRGbaPIpe GF discase
rdlfed HEARNBE iniMBME fBH@\ﬁ/ﬁi@&Jéhigpletio‘h%M figt Q¥dY bAIrBathu®nt with an
reduced by at |east about 10% nore preferably,
agtizggedgomid-at | east about 20% nore preferably,

redu y t 9 r.e-nreferably... .

SRR o, Eaat ARt i, R RORRBLRE kgion et in «
deceehiue el giywtht ratecafSt tamotit Poéftfabby afteimaesimept, &ligioaRkowth rate is

reduced by at |east 60% and nost preferably, reduced
regyceglt 5&)

by ablgastphai 575 aplative, iRoMUGEPHOR i Erepiypn;gnore preferably,
tugﬁfi‘%%ﬁt@ 2% 8 REEPD P A fehR|aBoTBRBS Rbre REGHDETB M uced By at least

about 20%; more preferably, reduced by at least about 30%; more preferably, reduced by

at least about 40%; more preferably, reduced by at least about 50%; even more
preferably, reduced by at least 60%; and most preferably, reduced by at least about 75%.

Tumor growth rate may be measured by any reproducible means of measurement. In a
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-39 WD 2006/ 122154 PCT/ US2006/ 017988 preferred

aspect, tunor growth rate is neasured according to a
webaage21sn tunor dianmeter per unit tine. [ 0162¢T/U82006/017988

anot her aspect, treating an inflamuatory condition

results in a reduction in the rate of cellular

ol i,feration, Preferabl after treat t, the rate ..

pigfetret b i afilar SRR Y tneful flast bERRS X ghah @i BB diamerer
péhmitind®e nore preferably, by at |east about 10%

nore preferably, by at |east about, 20% nore . )

pr ef KHAR) v ImyAngthel agpict.aBeatingaanqinflapgmatopy goadifigpyresults in a

east 9 ef

relfferfin LORR B0 Lot pBRIEul?) PEGRaHy, MotlredtfRBL the rate of
cbld¥r paoiiferatist ipredhieadaltt 9, lelsy ahoutl BasmomboneferatB9p byThideast about

ate of cel |lul proliferation may be ur ed o

0B FisterBre Hotn et B Hhodsa) GrEiee PrFIoabR; o7 df dtagt about 30%

mRfPBelerallieby at Radf atfodl Lo mdE Prétb@AbBL b9Matil8ast about 50%; even
measured, " for exanple, by neasurin the nunber of

marapréfarapldiyl a 1¢ast sbopf §8%e andhmebteprplerablin by at igrst about 75%. The
01G3] s p Wk ' [ .
e ceiar dRbRl BAPEEY, ph! Bddds Oy B BONBNRIYe geans of
mietisdlrdrh@t.atlhng peddrtal. aspeaf dreadatey of adltudar froBferatontis héwured, for
proportion of proli f%ra(tgjcgg cel Is1 IS reduced by at , .
eagyles bypoweumg thagprebe; rdiyidimeyellpi atissup gapaple Rerypit time.
10% [07T85F PR\ RLARE YasplY, BLatlRasl iARAHMaRPY coMB®n results in a
preferably, by at |east ~about” 30% nore preferably,
redyctam liredbe rabpartion 0% prebiferatirgefcellsabl Prefdngblpt afteradteatment, the

about 0%,.even e. preferably,, b t lgast abou
oo o] BibERa ISyl o o ekl B B oo egatty. by o
leastoqpnt 10%; aiordpedfehBlyablyng 1668t kot embRasdfsbIPYby at least
repr oduci bl e, neans measur enent . | referred

a@%é@% magie DEeleishht byt égaSb At A8V E NP ngﬁe?%v? , Y at least about
| j £y
5%‘%%5% ore é)?%rarﬁgﬁg?.a?leagyabg /’&, n%i'd']ﬂos%t Iﬂ?ef&ld : VP}CIJ IQ{] lgeast about

Ing C ive to the nunber of © non
78%| |'Bhei proportios sfiprofiferptire cells naryoicmeaspree]f ey argdrepsplecible means
he proportion of oliferatin ell s is..equivalent
of BeRRETt oft & PRAERR STPST6HE MAHioR RoProl¢pates Soli s measured,
fdr’ Sahiphg @nqﬁﬁﬁﬂfﬁﬂg&w MnfRP G tdiPididge 8llst feldtivedo the number of

decrease in size of an area or zone of cellular i
nenrdayidingr eglis o, a Bisefe sapply, Iafanether peefervedhtaspecti the mpportion of

one. [} ul nrol L feration is reduced
ot Bl S A R oI & e Por £
t r eajome4r ; ﬂﬂ;@oﬂ{)elefﬁpab,l Vreatingd ag adflinimatory ematitidhotekults in a
10% nore preferably, reduced by at |eas baout 20%
defagase i &ire 0ABP rear Acple &%Wﬁualﬁr piolifratiag ﬁregf@%% eg treatment,

siPk 6f &1 b1 ¥ zorng ?E&gll%)%j)rgliifelfa%%ﬁtis RROLH 13AHca8D5% relative to its size

preferably, reduce east about °“50% even nore
prorefoe tradsingnt; meehe qedfelaplntrefiead tbyabb laastcd9mut d08o; moete preferably,

referably, redu by at | east abput.75% .Si of .ap,.
BhECHP R e SPUE 2D s Plee rosFiply, SRS G 0@ Bl s more
pleYerdbily, fedREcddbie ableastnERas 40%; HERs PrefbRbly, réducdd by at least about
referred aspect, size of an area or_ zone
50%; even more preferably, reduced by at least about 60%; and most preferably, reduced
by at least about 75%. Size of an area or zone of cellular proliferation may be measured
by any reproducible means of measurement. In a preferred aspect, size of an area or zone

of cellular proliferation may be measured as a diameter or width of an area or zone of

cellular proliferation.
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of cellular proliferation may be nmeasured as a

di aneter or width of an area or zone of cellular
w@e@bittasati on. -40 WO 2006/ 122154 PCT/ US2006/ BA7O8R8)106/017988

[0165] The nethods descri bed herein may include

identifying a subject in need of treatnment. In a

pr ef de t he S
oo TIRRdhRGl o ROy ey BB e i
nee&bﬁ&bzﬂfﬁﬁht Tnherefeirbd dl&bbdiﬁieﬂtj ¢hei dethbdd inclnde identifyimega mammal
in need of treatrrent Identlfyl g% a supject i

‘ I,n. n?edd .gf i
inmegd PhEREMFRY Ber Mghlygwpiereheavpfimen), hemhofhipclude identifying

a 'hﬁﬁlfaﬁ ai‘heﬁeeﬁ wgbﬁﬁfenﬁ"’h %&Rﬁfyﬁgnﬁfshﬁje&f RMhéddest MRBtment may be
For exanple, identifying a subject in need of

actomplished byrmay n@@nmﬂlabyldmlaten Roubjedti vdgmosy benefit floar eapmynt. For

e yrten ol b iy R gl o B bl dagrosis,

labsterty fdstiag] eanyl &h@ﬁ]neé\& Idlﬁﬁ:ﬁ{ tdegde of skilthir 'elef‘ﬁf dhdluding any
t he compounds descri bed herein may be formulated in
copppatisnafmcans foz idgpibratiozns, if desired, and can be

adm @hﬁ& er eQ\ O Aihed Jl&%h%ret hatinPlem Jﬁépc}u'hgé‘ﬁg%ﬁbe@ﬁerein may

t he ase or condition. preférred route
beaﬁbnmnlawnaq)hmmalcsutmahctommmtwms,tlf desited, andchah e stmatistered by any

y take the form of si I dose nistration
cobe Bt BPORE OoUdi HEHAC. i oBUahm ot STERER Toue of
adYiBlstrBtiRe s Gl MmintstidBon. ©iAdRBAisirtich Mafl @skeds €6m@of ksihgle dose
a conti nuous-rel ease fornmul ati on or adni ni strati on

adwpinistatiqre ogthe canmnap; of the wabediments cen p 6dminstered oper a period of
tu%gb & ﬂ{egeﬂtdévﬁgf dg g]cﬂ" §1t £les 11{11% -ggfng s? %ﬁﬁlﬁlﬂ%lorf Bf administration

Bf T EoRpoUN m hi'ster ed he'ro
maﬂllﬂ’d .81 bpuhph Hohesarths batpshnde of teatiitedihentp everddininistered to

efficacious treatnent of the_ djsease condition. [0167]. )
thebifgh HBB SR B SHBBRIHCACEIASST  39d) e croRiteo ﬁ@ém&#mmm
clﬁ;s&%mam se%cte‘aqgg%ﬁgéff@a%lgmahﬁgﬁ o eleadiftat QiR

one or nore ditional therapeutic agents for
t he [()rlé‘al merthe ghetbhdsedshe @mhqdlmegtsgulsoﬂmhlde ftlag use of a compound

R g e S

fod itha! kieaneat sF MisesbeacondRizhs. nqdluﬁ ,Ofoinek @ FBD the( @Jmbination of active
delivered by alternation or in paral | el as separate

mgmdrﬁaut%miab ke (1) ep-formulagd and, admimistered pb Helatershsipplipngeysly in a
corl er natnl%l de%]ﬁ e(?%t%%/is'eﬁ{w ebyrr%% ﬁﬁd@ﬁg kegrpé&gﬂéé Ia?w er gfartle ﬁ’amulatlons

oxc(éomyl &y @Hen cmnﬁnmtmnqhempy d@mme khongn tifn ¢heaat.i \Wéhen dehvered in
r edi nts seguent i n. separate sol uti

SO0 et ara e BFURS esbbd. bsPn) S, Colpdth dgijtering or

ddieflh ftﬁé efttive nin%Fetdie‘ﬁfks sbqueABRB), ad.8., S kdpafse sofition, emulsion,
general, during alternation t her apy, an effective

SUSpESiN, @fbl‘éacﬂﬂ aiet papéulemgfrrelm giffergnd injaefifingiin sepasete syringes. In
g?nﬁga:f gt III?J% A tSIElPtlon ’theg'%)rggaalnl ¥ef ‘{‘@Sr&%ggé Br% aE?H'aEf'i‘é}‘ ?ﬁﬁedwnt is

ges 0 nore actil
adriigistded® Neguankiallgdie.nisstisll g dwheoged Her simvtancous therapy, effective

doss(z?lggsegfct\?vso or more active ingredients are administered together. Various sequences
of intermittent combination therapy may also be used.

[0168] Diagnostic tests are contemplated as part of the methods described
herein. For example, a tissue biopsy sample may be taken from a subject suffering from
an inflammatory condition, e.g., a p38-associated or cytokine-associated condition. The

biopsy sample can be tested to determine the level of p38 activity (or cytokine levels)
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of intermttent conbination therapy may al so be used.
[0168] Diagnostic tests are contenplated as part of

wo b@orretibods descri bed herein. For exanpl e, aPCT/BS2066/017988
bi opsy sanple may be taken from a subject suffering
from an inflamatory condition, e.g., a

CJ d
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it o pdte Wfp].neqﬂg SHBICYH HBTRAEE Yy N 8RRy %s@ﬁwed witha
labblel RMRShd MBY.,be fHSRMcdnflydsiepsdTeoBpyhRL era tiBedcPRY-labeled
with such a conpound Is likely to be effective in

cqQIARQUNg), @jnéctbe sAPEY Heni remjned ped dhgpluerasesnt lns radioactive signal
d«?t\gc%cf‘% %gte y_ | %ge(} grglﬁlétgoglpgﬁ ﬁg@ qlg?[heg SisShie sa?nple. Repeated biopsy

uor escen
sarmﬂemkéﬂ dlinmg- 4 abebeof trexonpaung) alsd te ibel wasmlyethe bffvacy of the
am ne(g the fl uorescent or ra(idﬁctlve si gnal
trepiinget o g%#lﬁlt??és T9Rg e sPrpRYR]s sgfbeeé@rqnh Wil ge apparent

td dRVIRSrd |sf<‘rll iReReat ﬁlqlé?ﬂt 8PMmY tea%ﬁfﬁgé gfsthﬁsaéf)gaﬁgé’cfdnn g a
course of reat nent nay al so be used to stud

ef fi Hﬂé?l of Thue, for examplenan ex@bodimedi prgnisss lnmthoalstfgr determining
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Bl Foc TR A Bl PP et PSR RATRE o 2 coll
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C(&%&%\nﬁ] ofithey e@ﬂ@“ﬁﬂ@s‘éﬁé’écmdﬁwﬁ%ﬁh thyt Tepueaiepqupd cgn bind to at
legﬁyorfeoﬂ?g MAPK”_?%@ %?IE%L n@fnn?%’ %—lleogl%tsgicg i&]: ?oﬁ: eAr %LP&E’IEQ’, or any

tissue sanple a)’ contacdtin
caehihatom therssfief thanghipousidtih tie cel mmpistirdanibld, trereby determining the

P EEHHGi REPD S PHGaD: B DR NRBLIER e AEIEH ARRPAG MAPK

int the UIESENSERe JaRHR | PterRiniMd WY bﬁe‘éenc@r lcﬁzﬁﬂon or quantlty, or any
conbi nati on thereof of the conpound in the céll

cambysafonsthgigpE of theeqostppuad ire thei asllny tisses sq@més émyebe conducted by
1{ rﬁ@ér{sC{pat 18 ea%@%é%)éwpk}cg{%n %ﬁgﬁ Ioornan | ggﬁgnatlon thereof of

east one
ths appipeundat e relliongissuee Hok esanigle, as maﬁbe@rpreﬁbusly, radloactlve or

quantit Qr a conbi ereof of the compou
fiykiorhy {bping m h%déu@axgwp Hna;/l‘dlﬁlgl%hm qudetatﬁynmg the
pERABS folation, &Y aﬁtﬂf%b%r Rh %%%?natmﬁ%&ffe@ﬁ Oﬁ%e compoun will be

quantity, of an |nat on t hereof e conp
apiparenhte awilledoartisanssue. For exarrpl e, as descri bed

prev| Y, i oacti rescent. | abeli.n

et 15320ty AR B ol P RN Corfelianiaia; () grether
cdnff®ung f\;ﬁﬁ%(‘@usehﬁctﬁérhlwﬂtlc Qperfl UeifrédtMentQT Bdibject suffering from an
. conbi nation_thereof of the conmpound will be " apparent
inflamgatqry |cpaditign.t rdZhthe severity of disease or (3) the course of disease during
treatment with a disease-modifying agent. The methods include: a) obtaining a cell or
tissue sample from the subject before, during and after termination of treatment with a

compound as described hereinor another disease-modifying agent; b) contacting the

sample with the compound; and ¢) determining the amount of the compound that binds to
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[0170] Another enbodi nent provides nethods for
determning: (1) whether a conpound will be a useful

WO b@capHst i ¢ agent for treatnment of a subj ect Bof//820061017988
froman inflamatory condition, or (2) the severity
of disease or (3) the course of disease during

P i SEPTIDR Sy A B o

P3®BIARK et slrepler e, during and after term nation of
treatment with a conpound as descri bed hereinor
anot her di sease-nodi fying agent; b) contacting the

Speéiplk exmhbles @ sGOIRAURiplAET 10 De HSERITY Mk @&nﬁ&ﬁlds and methods
anount of the conpound that binds to -4Z
2006/ 122154 PCT/ US2006/ Gle3@ird hetein sanpl e, vvher ein
C@I‘]S“ ng to p38 MAPK by the conpound is related to the
anount of p38 MAPK in the sanple. Specific exanples
of d[(Hea]s es (ooitiewbbiaictide tpalhenay daeed (QOHDEIs characterized by a

s and nethods, descri bed herein COPD [0171

IR B TR PFFESS i Bk alipE chiglodadudeecfD) ifcecased mumber of

1rﬁﬁﬁfrﬁ'ﬁ$ﬁr ¢ d(n@ﬁ(tr(ﬂ)hllg hfrﬁ@iof)hégég | ﬁg‘T%bgf b\ 951%2 &5 Sthb Thirways and

the lung that 1 ncl udes i Ncr ea
arﬂlﬂqhe{mal(b)r ylcms ¢ds infhsmatoyhéitekintaod ahhagkine aaxpréﬁﬁert and (3)

SR b, e B R RBSRSL T 8, B s

MM}’S) i ﬂDlie‘Efp‘i@ﬂJcﬁUIﬂbﬁfd abtidl AfedsRy dfe |p@ﬁehﬁ§le$ned1ators of airway
cat hepsi ns, _and matri x_netal | oprot ei nases, MWs The

BERAEOR G helipvad o & dspendent o thepgrassrinducedrd@BK qrep38 kinase
t
P e

ofSguinaedary epentss ISRfppand TIﬁE—o@ﬁaﬂﬁ&Hdaﬁﬁt%elmilalp?aﬁhdfsldiﬁ&ﬁolecule-l
activation with as plethaora pul monary events: LPS-

RS PREC B PR T TP ErsE P em%th%h 6%liso AVIME-2 agtieatipn, hypoxia-
1n%ﬁf€des§1§h@£1oﬁrbf?ﬁhﬂm Yrt a‘frc;g’l‘l’saﬁ{]‘ﬂér@ér&c?e t—ﬁ]&ll,ldeﬁ aIL 8 expression

l's, MW-9 activation, hypoxi a* stinmu
indfropahiiarepisiefiabedley arl enbaided eodigqphilosfitldng tryd d;undlualed

ernalT2hl codrRUsM Pt A0HPcarg Bkalmidspt 1t b8-afhisporied tha

CGHBb6 lzﬁcfdcmlﬁﬁecﬁdtdenésg@@ﬁcﬁftblt anla R, PR8I APAA a0 %&Q;d.\esterase
pt or

reported that CGH2466, a conbi ned adenosine rece
tyaptagbiterishoyyed pwn aFtp prbisprstinsisingpagwatory pplévides in diseases

sucfl QE Qétﬁ#ﬁ% aﬁ@@ﬁ'ﬁ‘b p%?é}(vooﬁl o lilt {12?)86% J gbh}/szgloL%zg Cell Mol Physiol

anti-i1ntlammatory activitires I Seases
2HsLE0Pal 202 CoRistrbiedethab able qiotait ar{d? Qelectira i)B’BIyMAHK inhibitor,

|1 | Physiol 279:1895-L902) denonstrated
S#ﬁ@f%? d'ffga@mmﬁﬁan@@%eﬂpb@e pEElugkeK ngipdipg florl B, TNF-a, IL-6,
3 d [ f
a prBIgd % 2&??%% h%?%g cﬁl dlluﬁ%e‘a tE ﬁ‘{%afh#kﬁis %Xéa](a%é (H)F their eg)lllnl}_r tg regulate
figvoblekt peoliderbien dndnkmttix gpraductioy, fhabrlesdss tda&ﬁﬂmtﬁ&edf neutrophil

I
tratjt]lglqglg %r? lacl:t}%tlgr? 111[ %%Liul?gt Earlier, the same compound was found capable of

altering responses associated with chronic fibrosis induced by bleomycin. This inhibitory
activity was selective for the o and B isoforms of the p38. The compounds and methods

described herein are useful in the treatment of COPD.
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fibroblast proliferation and matrix production; that

| eads to di mnished neutrophil trafficking and
wa@edadoa2ison in the lung. Earlier, the sane conmpoOUms2006617988

found capable of altering responses associated with

chronic fibrosis induced by bleonycin. This inhibitory

activity was selective for the a and (3 isoforns of

the p38. The conpounds and met hods described herein
Pmlnm)mgﬁibh‘os;m the treatnent of COPD. -43 WO

2006 54 /USZ 6/ 017988 _Pul. fib
CO ISR ey RS alspglied el BHIRAY fibrosis (IPF)

iRt &fidrudel g\ﬂﬁfohﬁry( hﬁ’l%)m ihfn@h sl ipBlmdHaty YRosis, or fibrosing
pul nonary fibrosis, infl amTatory pul m)nary fibrosis,

algeolitishiosn gflanangten lungsdisrderand ﬁfh@@fﬁﬁwws Etavg of conditions
asc%r & l?}pdagﬁ%ljﬁ%tl efo%%&in GOWr ﬁﬁr%ﬂ? t?sfs glréelno eolé uceaused by

ar aC eri'ze formati rous
albeﬂlm edongdrisag| dn ﬁﬂllaﬁmahtdw ceﬁhlae @ﬂlﬂilh‘aﬁorc ﬁl’ﬂt@ the klvgolan septae with

tory cellul ar nflltr ion into the alyeql ar
re @BP%EE?P%I% Tﬁ]@ rsna‘fL ﬁ’FbraEfsP Oanhé’r‘E?Sé’é’Fs 1@# O%P’Ft fatal. p38
MK GEHRBbA haps&ar&my@ate@ﬁldtheﬁ&fgﬂoffIﬁh@hts vﬂﬁﬁgul%ﬁ%’y fibrosis.

activation has been denonstrated I n the
Agatrmmt% Isthgqmwhsr@h‘artyputimbnars|fﬂ)ros1s°\hnmﬂndrcawﬂ that sustained and

'nve ations apout pul nonary fibyosis have indicate
g, SR 8haoe RIS el BOEI S5 5Vt feoriiment of
m@lﬁﬁﬁi@t@@&dﬂ@ b Gack et Glaflb® of @Y Nuldr OnAtEiI& dUnhpBRBALs Abllowed by

i nflammatory cells and accunul ation of extracellul ar

reppdeling eh ﬁlrfo}v@at%cmnﬁpqum@ pyrticplarorreinfiagmetonyeyiokipgy such as
TRES (ghﬁc?%{t%‘im fL Pﬁw %eC H%:rﬁ&}(sng eﬁ 91 @% LTS W B BESation of

,_:

Suc

prtRfAdRAgLs" ﬁideﬁilﬁ*l@nﬁbfqiforﬂm Olfn a@HiEsN,| Profibtic WyBKihdasueh as TGF-B
pneunoni tis and pul nonary fibrosis. |In addition,

alp'ir‘éTGB radsioi pdaegritisi] yedes i eile0ZPpsis) of prdmendaTy dibresis PMatsuoka et
Cfl S, I r
AR el B2l gl PRy B8TIRSU12) Y SRR peed that o
pI Imhli"{h'_?]ﬁijb PR-1B853,| delidrdiz) naite lﬁl@ﬂtﬁpﬁhnﬁdméd tpuddomary fibrosis.
8 inhibitor, FR-167653 I or at.es
@%&ﬁ% nPitfraisions ﬁm«%ﬁw;ﬂypﬁnﬂr%ﬁI@-Pyrtﬁ{w%%e.awglpound with
coMBih&D hﬁ@ﬁﬁlaﬁﬁnﬁ@ﬁrhﬁﬁndm@ﬂ@ Bl ahcifidiolic RYEhd %)buﬁ‘d effectlve in

conpound w th mbi ned anti -1 nflammatory, antioxid
exparimgntal frmdsilebtofcptémbewsﬁbmss fowell &f inedlinivad stuglies (Raghu et al.

nt al m)el I br.osi 1 .3s
B TRRE ol s LR O Mo S Al B 41111
1103} Galodtal. Wo02 MR GLABANARAE ¥6: 1Iagab; abuah et AN AV SVRuspir Crit
Med 41:1118- 1123; Gahl et al. 2002 Mbl Genet Metab

C%% Mad 1657 728% yhhe epmapundsgnd meihgdedssrribed hereingge aseful in the
e&tﬁgﬁﬁgﬁ)ﬂ FI%SIQ RldglﬁfF and net hods descri bed

erein are usef I'n t treat nent of pul nonary
fibr 05| s, such as | PF. Br onchiolitis obliterans and
Bro

RTINS T NI A AR
[0174] Bronchiolitis obliterans, and its correlating clinical condition
bronchiolitis obliterans syndrome, are characterized by obstruction of the pulmonary
pathway via obliteration of pulmonary small airways. In bronchiolitis obliterans,
pathologic examination characteristically finds lesions which obstruct or obliterate small

airways in the lung. These lesions are granular fibromyxoid tissue and dense submucosal

scar tissue. Lesions progress from prolonged, abnormal, or aberrant inflammation of
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bronchiolitis obliterans syndrone, are characterized
by obstruction of the pul nonary pathway via
w@bdostizziad i on of pul nonary smal |l airways. In PCT/US2006/017988
bronchiolitis obliterans, pathologic exam nation
characteristically finds | esions which obstruct or
erate g y e s i 0pS 3
qﬁ?%h%rgﬁalagﬁ?h% %ﬁ%&%@d é%%g %% geﬁggfsﬁgk bs@%mﬂwd by
protdlantmastyecytdkésdsansh v DYF esandf reautt mrexlcessgzedibroproliferatlon The
lgbnornal or aberrant_infl anmati on . of

Beraian of soulperricsneb A AIB PrOFS ETRY i lﬁ?dsaﬁbl airflow obstruction,

clﬁtpicw?%& %g ﬂr@ﬁ@isﬁxzee&‘acﬁﬁé H‘Pfd{'«f@%sex%ﬁrafow v§ﬁ£ﬁ4e| 1n58n%V¥@U(§nd (FEVY),
medi at ed by proinflammatory cytokines such as

argh i pﬁsrulapcqnmpa@x@ebs|rv<alr1fm$)r1@fp¢t¢nn8f efr ghei lmverﬁha)lratory tract and

B R o TR A SRR ooV

pr ogpoass) ve Bie@dmcnmsldbhfaaarmglnmmeraaﬁeewswovaﬂw GEpatfen@WRirviving
second (FEVI]) and is often acconpani ed by recurring
fivye freetsi &tré B‘Flgt‘ﬁ@lsl’]@WéFlOlP e%lpa%t n@ fveargar afvgvival after” onset of
b t F%{ r y, pa
uEpIBEEkReth UKERRRCH bIRodf o0, PoL IR oRlGpmin puicns
exypyr emapimg ‘taéli@tﬂmSSGblﬁaﬁh&mfsyp@Dmnbﬁ:em uesgonidnpoorfyi ¥@ augmented

infEoSuBrbilon b bpEGRE R FioRhR ot Bty Gumpiual ater

broEHIHIHE obBtefiRb YsyRQrofd%s Hon@r than P paféms ivaith RAphnd. The
experiencing bronchiolitis obliterans syndrone often

congryeAel 2apdandthodsodesabasnherain dramisabs up i @é@a@mﬁm lof bronchiolitis
i di opat hi c pul nonary fibrosis, survival
dgﬁ%hﬁpgipﬁﬁ%alolitis obliterans syndrome is shorter
than in patients with enphysema. The conpounds and
thogﬂedescrlbeq herein are useful in the treatnent
Cronde Sllograft Fihresis o) i t er ans syndrome. Chronic
Al T ogngét FiAdedip ralife/Gh p%i*oﬁﬂdi bricebin thrplagtafion management.
prof ound concern in transpl antati on managenent. One
Oo¢ of the puimharsicgusca 0t eltogrift filuogyisathrorfia pllograft |dssfumtmm Hallmarks

ofgguPlh bR PTG SR o PR i Bem B R R s BB boun of

which @8 hocibrt hvigd thewhbdilttiah of aghk@ehabsdc C?M)lhhest #fl growth factors.
roductlon of i nflammatory c%toklnes an row h

digtign sof inflammptopn cytoking |ag Hithy @9&0&0 pratigHerly resulting in
in ghgn fcﬁc&ﬁfag?n Pt TGP' rfl‘ro tfo%:li'é tu's 1 115] the treatment of chronic
I nter co ful

ruption | age production, 1s usefu
allografh dibtosgat Thentermof “chivmomiaBograft | figpest af |ulsecb $Ein Tsh entended to

erm"c nic allograft fibrosis" as _used hereij
croFBhtre Bo o g HAE S PO AT AROP I aRafh chronic
alfIE 4N I fibrddid)r PRd ToRpoREdsahi®dl ndthdisC BERAbEd HaldiP Hr@fuseful in the
fibrosis. The conpounds and net hods descri bed herein

tregtimenfdichroniapllageaft fibresis.nent of chronic al | ograft
fibrosis. Renal fibrosis

Renal fibrosis

[0177] Irrespective of the nature of the imitial insult, renal fibrosis is
considered to be the common final pathway by which kidney disease progresses to end-
stage renal failure. Stambe et al. (2004 J Am Soc Nephrol 15:370-379) tested an inhibitor
of the active (phosphorylated) form of p38, NPC 31169, developed by Scios Inc. (San
Francisco, CA) in a rat model of renal fibrosis, and reported a significant reduction in

renal fibrosis assessed by interstitial volume, collagen IV deposition, and connective
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[0177] Irrespective of the nature of the initia
insult, renal fibrosis is considered to be the common
wo poval12asd hway by whi ch ki dney di sease progr eSBEBFUSING6/017988
end- stage renal failure. Stanbe et al. (2004 JAm Soc
Nephrol 15:370-379) tested an inhibitor of the active
.(phosphoryl ated) faorm of p38, NPC 31169, devel oped by i
tisgpe growth &ﬁ*%jﬁvela:r%q%m@aﬂ meéogsa@%ﬁ%f‘é# heggin are’ useful in
thE%@ﬂth{@ﬁeﬁg%mn%ﬂg reported a significant reduction
In renal fibrosis assessed by interstitial volune,
col l agen 1V deposition, and connective -45 WO
L2006/122154 PCT/ US2006/ 017988 tissue growt h nRNA
PIRPEPR2 The conpounds and nethods described herein are
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ar@rrdesbedsrisseriftet digregsare veefpbi)the rpmenigideindyomasd
met hods descri bed herein are useful in the treatnent
of |eiomyomas. Endonyocardial fibrosis [0179]
Elaéclayycaediallfiblosis brosis (EMF) is a disorder

characteri zed by the  devel opnent of restrjctive
car di%f§lopathgomppgerdial St (RMEL et dp G Shpiecigrizeg by the
. . r 0 .
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spentdonyafc arsingle disdascopracesy tifat indpders Lotflep aanidecandlitis (nontropical
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cdiaghRy s i attal SieRe obarbrgPIfE, gereh; cpdpgarditis with
edditdpRidinyli alin SENFaC@e Ofindel§inge prdcesd @astiuags tpatdhgdBeRis of the
conpljiance and, ultimately, restrictive physiology as . .
endeeardigheripse af ticdicard, Jprdinetoyedused somplancg sperufimgtely, restrictive
WV d ' i br.osi LOC i i
PLRUET , RSP ORS DR b, | ARG v
Emdudandiny fibkdsicprindigallytinvaventhe iifidvatravialof ¢lsg ripletaahidrgft tventricles

tricuspid and mtral regurgitation = MPK activatjon . .
angbisi st (6 suiven FisuleE Yelth iAo emEe 26 mifal RRuritation.
M?rieIfI@ Gdilaabn HAFRERIA RontdbukMo: anwfé%ﬁlﬁ s®6tural remodeling

_nmet hods described herein are useful in the treatnent
indEMF o The gpmpernds ond afetleadd dagcoibed Hergin 4r¢ yeadil in theirepment and/or

e AL s RIS ERE N th chromio e
Other inflammatory diseases

[0180] Many autoimmune diseases and diseases associated with chronic
inflammation, as well as acute responses, have been linked to activation of p38 MAP
kinase and overexpression or dysregulation of inflammatory cytokines. These diseases
include, but are not limited to: rheumatoid arthritis; theumatoid spondylitis; osteoarthritis;
gout, other arthritic conditions; sepsis; septic shock; endotoxic shock; gram-negative
sepsis; toxic shock syndrome; asthma; adult respiratory distress syndrome; chronic

obstructive pulmonary disease; chronic pulmonary inflammation; inflammatory bowel
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inflammation, as well as acute responses, have been
linked to activation of p38 MAP kinase and
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ctivators qr. its downstreameffectors, either through

inflammaary orytokinge fga bepiisefid| as, pfjrindlapppatonss paghin peg Jherapeutics.
Flﬁﬁ%ﬁﬁ&%e tl?énﬂ Eéé" ﬁﬂﬁl%rsofq{we%eﬁ' dsdS8sed 'vﬁt?lu}%S ﬂﬁﬁaﬂﬁlase associated
see, nglish, et al. 2002 Trends Pharmacol Sci
in: gmzr@.tars re@pﬂse@gn@c@p‘s Hiat theg@(l};Za Amdjfdﬁeaffebmmmdiods for treating
2 Thus, inhibitors of p38 activity, which
ﬂé%%CO%dEOL%l excess or unregul ated cyt oki ne
prodiee8zjon aagtiswpculni bidisedfer € t hamfinghfine PaAE  leukocyte
i.nfla ory cytokine, may he useful as
acé‘?fﬁti‘m{' iwfi I[ltéeﬁlﬁ‘ﬁtp A @@%F@le%@eﬂﬂgﬁﬁ% aq pegression of cardiovascular
r di [
A SRR e SRl 80988 0908 R o
ki'nats@i (Nm]é&) pdtlaway hbitetioms attennatesltifsoe defnbge tnd/Rukedyioateumulation

for tr n ese_.conditions. [0182 rdi qvas ular
1nd{n§8(éa§ 1a F.ﬁ:ﬁfﬂg P?rglﬁloéhbnjpréfuk t gompounds and met ods described

h@&hlavaﬁgem/mrrtfdahhg 8drtiRR iRy dRedR] Or role in the
initiation and progression of cardiovascular diseases

i ncl 9d8Hg addiiplestlerasisi Snfammation in thaidentrd neAcws syy@8 occurs
inBide3AS Vadrls r}{lﬁiﬁg RePdsH 4hd leads to axon dysfunction and destruction. Both

in vitro and in vivo observations have shown an important role for nitric oxide (NO) in

mediating inflammatory axonopathy. p38 MAP kinase is activated by NO exposure and
inhibition of p38 signalling was shown to lead to neuronal and axonal survival effects.

OCM and IGF-1 reduced p38 activation in NO-exposed cortical neurons and improved
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ki nase (MAPI K) pathway inhibition attenuates tissue
damage and | eukocyte accunul ation 1in nyocardia

WO s@hapiisd reper fusi on i njury. The conpounds aneCTER1v06I617988
descri bed herein are useful for treating
cardiovascular di sease. [0183] Multiple sclerosis.
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The conpqunds and net hods descri bed herein are

hlpfaset r SRPIGD nf) fhepn)éf%s@%ws.bg a[ ghegufal pp %vlybléqrafSB%%SO

) ﬁ]y%?lﬁ'ﬁgjrwy W&ﬁ%n L%Hé : o%% ﬁ%;l@ts e§P$5%aqg'1%togglysacchande

(UPS) einddaageningtone ditakads. atAlﬂfba%I& ILA3B tid glddymMently produced by
pro-inflanmmatory cytoki nes, such as interl eukin-1(3

reelldentll(nesroali&ﬂge@, tfa cpldsc sk fslet vagoudse -eadptiriial gl IpmstriErd to be

@ht{r &R lgﬁggodr% 8f Vﬂgﬁrlﬁ qpoq?tgi hu&las 1ﬁgt§ %aéé?)‘é@é/o taﬁo inhibited the

I nvo Ine pro uction

expeédstonadf ihdheeilie ﬁﬁﬁl}étomdm‘hﬂﬁE@QNOS)ldﬁd&g@looky’ﬁbnbsd-l 00O0X-2) in
of the p38 pat hway by a chem i nhib

thseszslsa ots. s byphegsEs umar lei, &req’fﬁﬁk gty SBa0&IH0fpri 1y prior to

e P RS
o4 nmapapestob iy, MABRSLYSARE R o6 hqmmonnds ma
mpthedm rdescritiedy hgreimd aee dsdfyl foesmpmvung@mfo moaged, in clinical islet
duc { cells and islet vascular endothelial cells were
UE5RRE8% e anot her cel lul ar source of IL-1(3 in
i sol p188]_hunddutd Fenel HijurPBANFHISeh & SOithpHalt EiREhdth&apeutic agent
expression of inducible nitric oxide synthase (i
by ran eguse Gevdy g@wéyuuq Faxhef s pente ravel mjurtieeedigiedthrough tumor
neﬁ:%stigl ?z{cm[o? (’tl'pﬁm& 1§ﬁ%t%%%<r:ea%es S | 1%}%%20 guge(s)rap]optosm in

rans
cdnU&f(Q:\H@d 98 MAPK%@ﬁHﬂbﬁ ledd3&o @Wéﬁlﬁﬁad@;&ﬂm cﬂeﬁhp-d& in ischemic
descrlbed herein are useful for inproving graft
ingiry \ang din magrophagesc & vireg, etsplatin gagsst andose dependpig zgByation of p38
M%:I*’Eef Fox?mal' i)lﬂr )éellso ﬁlﬁ%‘?ﬁon of PIEN éggg&%vaﬂ?%% q to inhibition of

erapeu agent
TNF} btﬁjfodlﬁﬁbﬁ p{ vzb@mcaﬁra&ted vemnal snh b U636 df%lsgm@hateeaoped severe
througﬂ@tunnr necrosis factor-a NF-  a) | atin
regelt dypBinsom IBhiRINPRS aerprinaticddy %pléiplte@@ ig lﬂdneyda’ﬁd‘éAPK activity
[
arﬁf%rl dﬁ'{g elggeﬁ 1%@%%@1%%a1¥1|ﬁ{%)0?§0.h %I%@ievgg ahﬂl%[l? ?féﬁgd with a p38 MAPK
1nh1b1tor SKF86002 along with cisplatin showed less renal dysfunction, less severe

histologic damage and fewer leukocytes compared with cisplatin+vehicle treated animals.
The compounds and methods described herein are useful for preventing acute renal
injury.

[0186] Periodontitis. = The proinflammatory mediator bradykinin (BK)

stimulates interleukin-8 (IL-8) production in human gingival fibroblasts in vitro and plays
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injury and in macrophages. In vitro, cisplatin caused
a dose dependent activation of p38 MAPK in proxi nal
wo mwaliz2is€l | s. I nhibition of p38 MAPK acti vat i BOT/USZNO6/@17988
inhibition of TNF- a production. In vivo, mce
treated with a single dose of cisplatin devel oped

o epaiey’ RIE ol Phanetir S F Rt TERARER! Rbee Shoinding
péribdoffiiid. t rra& is 1ﬂi@pk8)@ﬁdfo%§n-abﬂﬁ)f&%deﬁrote@ﬂ kimbs (MA@M)qd}ubltor SB

wth a p38 MAPK inhibitor SKF86002 al ong wth
2¢358pIreducad dhdvimaduation stimmiatedilyss thgrrombanetion of Bls endHe 1B as well

DS PLR oS S0 S5 RS SRR e e

aldRis e ifor 4Raedd &%e‘hﬁﬁﬁ%?eﬁ&&nﬁﬁ@f ul for preventing
acute renal 1njury 86] Periodontitis. The

proi nfl ammat ory nediator bradyki nin (BK) stinulates
i production in human gi ngi val
PP%‘?{S‘L"F‘; l;b‘?”r}f’j’gi??%s and plays -48 WD 2006/ 122154
PCT/ [0380D6/ ONER88t @anpossipty tfantthe Wotmpolindsh@escribed herein to be
at hoge |s of variou |nflannat ry di seases
(? sl%fzcﬂ nﬁ,ellt 3?ﬁ prefezablerpn A t¢ the cfggg:;ounds as pharmaceutical
cJﬁ1 d%ﬂf‘dﬁsa%s' ek, elﬁ JRf A fhé a%#&@%ﬁla%laﬁca'l @&hpbéﬁéns%eful in the
580 reduced 1'L-"8 production ‘sti mul at ed
m@dm’das nelt ithe oferBidnantt Ifroviddl. as Metdel palalsulaﬂe, Ithe 1pharmaceutical
3-stinul at ed | roduction.. The conpou ds and .
bRt R EPo Rl B LR T T BT el g o5 provening
uﬂlhﬁmﬂﬁéﬂyrb@n&ﬁbhs? @@NtdohlBionPRabdTRee WithGR a@ﬁﬁiﬂ@ﬁt &t SABe activity
[0187] Wiile it is possible for the conmpounds
OGN HBPIROk oA ATTBRSATAE PRRBEIIgLis Ny jcpmpagitipie that may
b® E&Eﬁﬁs@&k& it ‘Biz)foo&"w A of BStthBE%E@E 1r?§rder tqQ treat Qr amehorate a
armaceutica osi t1ons I'n yet "anot he
ccaslpmlt frin 2@ npmeﬁanteldc @imbodimpos| ti q»hsrmmecﬁttdal |¢omﬂne1t1on may be
?ds of the ,invention are rOVI
s BRRRH B 190 B A BUER ERE OB LA e s igsues, or organisms.
AQS6ffred @Qb]B&ﬁ@ landBMaP €A Usahibl inbMUEY ar) nBmnfa® such as by way of
treating or preventing inflanmmatory condi tions, e.g.
nesoheititgorre: seitler pigsmibeep, @&Sah@mm tymels, lmffaéckuqats, dogs, rats,
m?c - lmd llil%{nan%r ,Aaﬁ%h@r pg%frerrprgcﬁs anectt al rlr%taAh I%gﬁ maceut i cal
adm [msspr edni @anViekibodidfient,n tldd: Vpha@fnab@iti’dalt CcotnpditjoEt may be
in order to treat or aneliorate a .condition. In a
fosmulatad; avithe phammacewically prospiAble o BYGIRISNTS cBIeH0aT tGaFHFIFmyolvents,

stRSiliz &6 'Hd{ﬂv%ﬁt@ r&ifhehfd, ¥tV Qe eﬁdﬁg Qﬂlpgﬁ Eheqﬁ)’tldu% og A8mPistration

nor e ce S Or tISSUGS org pre erre
argiJ@q»seg«t fors. aTharﬂtmtmacﬁummhnuhpwsmmHsobésuldrgenmﬁnéde, formulated to

3 s Py ontsl e Re A Fin 62 ool 9% aphof

aboat 81, préfef®ly o6t PHIBEOSbovy IJH Il epemiifd 6f tRGoFHPEESH and route of
manmel is a human. [0188] I'n an enbodi nment,

t he
adspiajsHatlt Incaternaging saibedizestspiiynayde preferred that the pH is adjusted to
a range from about pH 5.0 to about pH 8. More particularly, the pharmaceutical

compositions may comprise a therapeutically or prophylactically effective amount of at
least one compound as described herein, together with one or more pharmaceutically
acceptable excipients. Optionally, the pharmaceutical compositions may comprise a

combination of the compounds described herein, or may include a second active
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formul ated with pharmaceutically acceptabl e excipients
such as carriers, solvents, stabilizers, adjuvants,
walkdoaaetis4 etc., dependi ng upon the parti cul arPeODUS2008/017988
adm ni stration and dosage form The pharmaceutica
conpositions should generally be fornulated to

N R R R T

ordR@LthicRitial agentgpout pH 7, depending on the formulation
and route of adm nistration. In alternative

enbol®l#Bnt s Formulatignspe-gr &ote Prisaterahot” ¥ gdipipistration, are most
t laﬁ'? tsc%jc}s}fg ‘PgrSF’@ﬁg?ﬁﬁfe i&ﬁo&tsu%naogs,%i?ebﬁﬂélaﬁg fSrmulations

re’ par e pharmaceuti cal “conpositions
forpyincanpr adeintrhtier apaeherahy liyuids oppopders,axith pavdey formulations
ef fecti ve amount of at east one conpaund as .,
bt CHPEEY MLt gh RS PR e B ngposition may also be
foPARTPRCRU Iyophili¥ed SAERLARI BcsnsEiuRideRitE a RIoRMallY, compatible

t he pharmaceutical conpositions may conprise a
scdvmmbi priri ton agminisfeativonp oliBatiies phitbwgetiispleicampesitiggg, may be

R e L S .

or ppoayent i ameoterhacthasin@ceutihigt hasptableg.excipient” refers to an

ant.i-bacterial _or antji-mcrobial agents). [0189] )
exciyipRf fa% ?CB’WgI}StI‘é’[_I%I_I of g BParB’éF%LH’cCé]r agenfy sugly 43 the compounds described
hE LR 103§ piRStacedtiRl S@lipi¥ntSRAtidsy bd ddihltered without

s%ﬁht?iﬁéﬁ g%ulgiogg origaspensi ﬁé? whi | inhalableée withon
ufdwenerticity.ons for pul nonary administration are

gene liqui ds or powder wi t h powder .fornul at.i gn

Dot LY, o Ehe a9 e Renny ek o BRY 5T, gbREin R ih 2R by the
pAAPRAS tdrhPRitITRYb S BdhRistéred, Ml wéleds a§ e lpy@RNiak nZ@kbd used to

solid that is reconstituted wth a physiol ogi cal |

adiBimFA| tieecomspsitian: phewrdipglyadhsrai etistata gride vane%/y of suitable
DR ob TIRNALIRAGH' (SRlosf MRS (SPs MPtpPEys Phamaceutical
Stibwcek). ke. [0190] The term "pharmaceutically acceptabl e
excipjient" refers to an excjpient for adnjnjstration
of alt3FAF macBiEYE SRolRGBRmALbCFAHE MRkeREnaL gt 1arge, slowly
3RS 6liidae thachihSbfulesT Nk RN Fi8fedlsS pAly@bdharides, polylactic acids,
phar maceuti cal excipient that nay be adm ni stered

pelyglyoelic adidsd pelsmasriccimine foids) Bnimh asideeopolyineas,|apd inactive virus
accept apl.e exci pient r.e determined j. r{ Py, & o
oBEFERL P SSFRRLAT: SO ShEN TlelRaRe heRlpd Mg wie

-

-

PDOS on ere

cllatinigeageats t suChilag 'TEINEA hogtbolselate suchdss déxstigr hyddexyalkylcellulose,
conmposi tion._ Accordingly, .there exists a wide variety
hysroxyallevhmeiayloplbilpen, stepdhacidr iqds gk atipils dater, saline, glycerol and

bilih 8 iaf-aflonts: TRIDAKONR SbRAIREAYR SR Li
a@%ﬁﬁﬁieéyg fgégg?wggﬁggbf excl pl eénts naf be carrier 1POSomEs
anewl sodudlededt wighin itreod afiohétidneofgpbarnsdcowtioally meteptybld exsipients.
ggf;ﬁﬂg%fg ul 2 d)i\télgrrrl]acgﬁtigaﬁ %(t)rglpgsslﬁor%ocie\égn e %{réirg ?nsa‘y be formulated
in any form suitable for the intended method of administration. When intended for oral

use for example, tablets, troches, lozenges, aqueous or oil suspensions, non-aqueous
solutions, dispersible powders or granules (including micronized particles or
nanoparticles), emulsions, hard or soft capsules, syrups or elixirs may be prepared.
Compositions intended for oral use may be prepared according to any method known to

the art for the manufacture of pharmaceutical compositions, and such compositions may

-50-



pol ygl ycolic acids, polynmeric amno acids, am no acid

copol yners, and inactive virus particles. Oher
wex@apbHasy exci pients include antioxi dants sucPCEES2006/017988

ascorbic acid; chelating agents such as EDTA,

carbohydrates such as dextrin, hydroxyalkylcellulose

oxyal kyl met h ulose stearic Cld

coRtEh ROt s Secal G o Prfetenieten s finine apfth P oring sgens
an%&ésbﬂ)gné)ﬁgeﬁfguinsdraé&' t5‘ 9rcﬁ?%"£ SalatRble PriphRkioRY

subst ances; and like. Eosones are al so included _

wi t HOR94lhe Bharmpwutmllﬁoacq@n leeszeiri¢nds parjicded s seidghle for use in

coﬁﬁlgxg (!?rggrt tgl#lgts 3Jr‘1rad h?mp %J(a r[??(f g#éerjcd ﬁﬁlilleﬁl?sggg&fs %str %ﬁmﬁses, calcium

orsuiiuahdebdrare, 1datost, FHa&Iildﬁdr s&iiinaghofphackiiimdgraiingoagents, such as
Wien i ntended for, oral . use for exanple, tablets

crossgEtked pomsieeﬁg@%lze §iatrbo 9% alginipjapids HEpiRE PR such as POVldone

] | 5 id
w00 S xR o SRS LB YR ot s
orrtdnopartl cles), emulsions, hard or soft capsules,

syr re irs_may be prepared. oSkti o
i nt E@P{il mﬂ%ﬁ’e ‘POB’ pPe B4 e%) %%9 al?yngn?‘gn ARgpmiques
1nﬂlﬁﬂﬁh@%1kfb‘éﬂ6hpﬁlﬂatldlh@ ®RIdy dightebhfoiai®6tption ifthe gastrointestinal
phar maceuti cal conpositions, and such conpositions may
tract GANDZGDEPIOY S SASEIISEE 0B P BB ST B0k nF GnecagIple, a time
[ Y}
o SpRRELERL BT I GNERLAN DOLBOD! Sotchiafy HOhPRr with o wax
m@j’bl@émpkoyexi ovi de a pal atabl e preparation. [0194]

Phar utically accept abl ¢ exci pi ent arti c l.ar |
Sur tIRPEl 't ofFoiatens fsastah At RBen s S rEieatetngy fal eelatin
ca@gﬂesemgﬁl Bie AL Ingdididthnt §n1x§d‘ Ghihesn G 1aS@uent, for example

alcium or sodiumTwcarbonate, |actose, cal cium or
ceﬁumsmlmmpml@lem phogplmtfe gr &mlmg oage se§ gelatiotpapsiles wherein the

s R B RS A S BT h B g, RO £y REhe propyiene
gl€ACHoAyetRylend glpédl C;aiahlﬁlgnl@gqm‘thg,arﬁﬁﬂ br alsvemagnesu um
Stearate, stearic acid_or talc. @@LTablets my be
uncoi®d or Iprpgnasieerc sarbogimpgnty nTt’M‘imP frlqpewpositions may  be
fohﬁg a‘rég a3%u eﬁ§19§§ YoRibiid n%td Qo Rnd OF e e%b%'dﬁﬁ&ﬁﬁ ﬁf d@Bxture with
sorption in the gastrointestinal tract
att leastelme phipmiackmtinallu st@prablt exdipiomt switableafdroihg emanufacture of a
eriopd. For exanple, a tinme delay material such as
1§P?§5Wyl nonostearate or glyceryl distearate al one or
Wi t hjoaogX eyt RoeiFP| amedimédd]l YhhrREibaBdoaipositiohs may be
oral use may be al so presented as hard gelatin
formplotadens dAmseblfs ipewaletsi apd graryrlesosudiable; for pfcpaation ©of agyspension
e exanpl e cellul oses, |actose,
3%: gh%%% pt?g#e&gll‘pl{?gs(r)l in, or as soft gelatin
caps[ﬂ)tlQS] V\h@xeipibntsh suitabidt iforeusengr echrention with xegpemdions include

non- aqueous or oi] medium. such as r |.ene
sSSP petyet Iﬁ}‘f’}éneasgl SR ‘ma&yg’&{hy?cqlﬂwag hethylceilulose,
hRRS Akl et bR sodium alginate, polyvinylpyrrolidone, gum tragacanth,

gum acacia, dispersing or wetting agents such as a naturally occurring phosphatide (e.g.,

lecithin), a condensation product of an alkylene oxide with a fatty acid (e.g.,
polyoxyethylene stearate), a condensation product of ethylene oxide with a long chain
aliphatic alcohol (e.g., heptadecaethyleneoxycethanol), a condensation product of
ethylene oxide with a partial ester derived from a fatty acid and a hexitol anhydride (e.g.,

polyoxyethylene sorbitan monooleate); polysaccharides and polysaccharide-like
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[0197] In another enbodi ment, pharnmaceuti cal

conpositions nmay be formnulated as suspensi ons
w@eovpndss1g a conpound of the enbodi ments in aPOI/KE200€017988

with at |east one pharmaceutically acceptable

exci pient suitable for the manufacture of a

suspensi on. [[0198] | et anot her .enbodi nent . .
CoBHAEAAS 1 o AP BT R o RGO MRE ey (U ol gerinoglycanlike
cHhFRBAS (Db & hPAVERIS 2@y 88 &Hiék@ﬁn% diédd)| @ch QE carbomer, beeswax,

preparation of a suspension by the addition of
hasdi paapifia ex cicpileleahol] 0llhg] ssRensiine negy sdlbQ aionteit gme or more

T LR

moEt dolbried Agents ene ohydioRAyarmgydgen®di md el druhoesweetening agents
di um al gi natcg, .pol yvi nyl pyrrol i done, gum tragacant h,

S
S‘Ejﬁﬁ?é‘&%ﬁﬁe&rsﬁ‘? petsing or wetting agents such as a

nat ufpabdpy OamierfHaRHaRGSR B ESItbRs thay ald 6k LiRith] forth of oil-in
condensati on product of an alkylene oxide with a fatty

walet emylsiogs., Theolly phasemiay terrevegetshleatib puchaascadivd elsartarashis oil, a

roduct of ethyl.ene ide with al chain,.ali iC
et sten 8 MW tag: hyTEnEo Rl B atblyeid gbliibied agents
ineluide efagakliPoc U@tk ghmef sudht &y bemeadasiadsmdvgi Ragdasrdthahaturally
ester derived froma fatty acid and a hexitol i
OGEHHA N Plepsphatidgs, suchqs\sexbheannloritlie, ederpior Ayqrtial esters derived from

e B0%) DR BB RO PR BRE I SR Bt produce
ofttbderpantial ek feest with elyleno aridepgicyi@apslyanyethylene sorbitan monooleate.
L A T M N e
bdESENANed WitH wRaeAin ! dbets, S8 bs AFRRA! sorblI6l or sucrose. Such
SUSggﬂSIOﬂS may al so contaln one or nore

fopnalatipysm mayedlse gerfaksa depmicent presereatiig aafeosing or a coloring
a%hpropyl p- hydr oxy- benzoate; one or nore coloring
génts; one or nore flavoring agents; and one or nore
sweef0eoing agkilicnallgubd phanmualtieseconiposioal afay e in the form of a

[02Q0] The pharnpceutical conpositiqns may al so be i )
SthHg TRigeADS rEAAtion, SUghias e SeRIF SheriEble wHREYs wagwaﬂs%f oleaginous

sdé'ﬁéﬁstb%. arme %ﬁﬁ%ﬁoﬂuﬁpen&%ﬁ t?né}{sbéjfc}rfﬁﬁlaﬁgdl ac95rdﬁ{gat%r{h§ known art
oll, a mmneral oil, such as I'iquid paraffin, or a

usmgthoseswiablehdspersigy ot wbiting egents afd/suspersigegnagentsi witikly deve been
nat ural |.y- occqrring, guns uch as..qum acagi a and m. .

P O nbhiP Iy MBI PIRGHRBSBRARRE R = SURHS dectable

sohfidReR FubRmbioniin a nRE1tEXiS pelenRadllyl RbeRatle diude bt ¥&dent, such as a
from_ fatty acids; hexitol anhydrides, such as

sod@ia ipdel-HoRadsTiel-e: and condensation products of

0l y PR hy i oeerely Bkl ELIAERERAY LR bo BHEHcASS o lyophilized
p@vd. Aowingithe avesptable vehidemarfd soloentn thatgeaytise erployed are water,
R TN RN e T T T
be employed as a solvent or suspending medium. For this purpose any bland fixed oil
may be employed including synthetic mono- or diglycerides. In addition, fatty acids such
as oleic acid may likewise be used in the preparation of injectables.

[0203] To obtain a stable water-soluble dose form of a pharmaceutical
composition, a pharmaceutically acceptable salt of a compound described herein may be
dissolved in an aqueous solution of an organic or inorganic acid, such as 0.3 M solution

of succinic acid, or more preferably, citric acid. If a soluble salt form is not available, the
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formul ati ons may al so contain a denul cent, a

preservative, a flavoring or a coloring agent. [0201]
w@daetizaasal | y, the pharmaceuti cal conpositi onsPOBYSIHE6/017988

in the formof a sterile injectable preparation, such

as a sterile injectable aqueous enul si on or oleaginous

sus si on. i on ns on

TR HATEH A AT PG 6 THEPE P APt o ST iegsg! co-solvents

ESisthpled b silltadbREES bd1Per indRidei al@hal) PRérS/lcn ] Tﬁm p@ﬂ?étﬂﬁene glycol
agents which have been nentioned above. steril

39Gjpebiseibrie 895 elyaern mshthedire i1 eapopriraiions wnging from about 0 to about
60%1 S‘Iﬁth%béoﬁl V%%Iﬂé.' ﬁglb(ﬁ{e %H?&cﬁﬁ%ﬁto r1]hé B tf’ven?&n}éogféﬁ is d1ssolved in

parenteral Ty accep Uent or sof ven
IEM&@Eh@dﬂMndmmﬂwpnﬁpane-dioI [0202] The sterile
I nj [ al so.be prepared

| oo fZBEL oo TS SRR foPRe iy 3Bp Lot ioue of folution

oBRLMERES thﬁé adtR¥ iRG SR 193éﬁ4pﬁ1r0 ri¥Rta8licous FeRQRYS | s1§ch as water or
solution, and isotonic sodiumchloride solution.

isqepatict sabing ok dewtiose selintien Aﬂaoyon’@ylpla@@,d @nmougpedn@swach have been

n‘%ﬁ grh%r s%'iast%tﬂﬁ&?snglj Q&% %%glo erggal h#)lo 18a )S/nﬁl?% é¥ \é/hich make

thean @norer suliabley ¢ar lddl@ﬁeryl (r& g&d (ihctd:a@él soﬂt&iilﬁty, oasvRIAC Palatability,
as olei¢c acid may IlkeMAse be used in the preparation
d@ﬁreqs?l i advesss e@act{ogg,oﬂtc ¥o bt shapple sbwppserification, glycosylation,
Bliog bl € dose form of a pharnmaceutica
conp03|t|on a pharmaceutically acceptable salt of a
corrpﬁllﬂa] dedura pretbredr@nbodimgntpthe @ingmohde describeth herein may be

ft u%? SO| éﬁ%@ﬁ&g%ﬁﬁgﬁ%g}pﬁ @asgé f(larrr]r?l{l) ani & étabclI %r l%w solubility

c&flﬁ&fhﬂ@b |I.“x‘p1d£b'a§dd' for@@laflond Ean a%ei@faﬁ bl Bhsletthé QFdNYiSavARAbility of
avai l able, the -52 WD 2006/ 122154 PCT/ US2006/ 017988

ﬂ&@ﬁ@ﬁ@ﬁ@“ﬁay be dissolved in a suitable co-solvent or
conb on sql v f
co-sgpggL sfg%c 8Fé"eq%ll g%ﬁFd g&%ﬁﬁ%gﬁgg'(%ﬂgPQQOS comprises
tlmrdpymidallt/ eneplgplyﬁmdtlcaﬂﬁ&ffem\}ey saoinit & 8&pn@>bymda tdescribad herein,
l i concentrations n in fron1abou t
toe%s@ﬁ% Wltg @6/(? St QrcPhaBRafeUPeAllyAECeniAple RECIR 1B %?ﬁ frosie group
ccﬁféis'tlﬂg oﬁQﬂm&iﬂ@hhﬁ fgt'tysa?c‘?asv&%rbﬁylemo@ @geﬂ'tﬁéﬂe&d(e‘@ gﬁ’opylene

wat er. [0204] The phdrnmaceuti cal conposition may al
ghyeol; nstmheOf cdihlef fatty sadids isuph asf capryglad tanflo caprist fathse acids) and

pﬁa&ﬁxﬁce%tloaﬂ raecg:le ecnble s%rg%cé?{%) Eucg b Rgly%ﬁg@e}tyagogéga e& castor oil.

sol ufe20m} AlIﬁ @n @némemﬂ ]@%&&eﬁ%&b@@lﬁ’ﬁbﬁu reslonbitaihs May Be added as
been nodified by substitutions or_ additions_ of
et canlubilitn; stResital  Ristetade somloderiting k &clydee nhydsregrpropyl,

dﬂ))‘é ﬂ@ lg@“cog}? %g‘]b%/slyf G m da'lt%ﬁ‘fo%glz edaei?ét?\gelgl 'of yOL-, B-, and y-

cydbc&ﬁéktrmn% pelttmu])arlyfpﬁéfe:&;czOiﬂlc&iee;’;lerg@h&ﬁhffyi eBBdiric8Nis hydroxypropyl-
0- cyclogex){rlr{ljl %]|3191§C) Whlc%] rln?ér Ibg raldded to any of the above-described compositions
to further improve the aqueous solubility characteristics of the compounds of the
embodiments. In one embodiment, the composition comprises about 0.1% to about 20%
hydroxypropyl-o-cyclodextrin, more preferably about 1% to about 15% hydroxypropyl-o-
cyclodextrin, and even more preferably from about 2.5% to about 10% hydroxypropyl-o-
cyclodextrin. The amount of solubility enhancer employed will depend on the amount of

the compound of the embodiments in the composition.
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[0205] In a preferred enbodi nent, the conpounds
descri bed herein may be fornulated for ora
w@dovweneas4 ation in a |lipid-based formul ati on seCT/EB1086/017988
for low solubility conpounds. Lipid-based
formul ati ons can generally enhance the ora

bi oa ability of [o]0) ound 0206
o orWRbRE" . pllarBiageitice] o GBRBOLM Tamring aopied auRil of the active
1n§ﬂ=ﬁ{eﬁi(§}' kifEsiehtytoOdchRive Mﬂ)’ﬂnﬁa‘ﬁﬂé@ tHekapeiid eFEdtY eVBIDsREIfically, in
a conpound described herein, together with at

sqna,fagmb@mepth,athﬁﬂ@émac@mlqay cam@qztl% Fenteie iaghergpeutically effective
cted e.pn 0.

FEREo5E, B AP oBTRSAPERR S B0 Bhsq NS BRlve i

pivéapiphesne treghyeﬁo lof ethé esympodme @if dre uﬁhtﬁmatam dsemchr aSndltlon

BB ES 5P EPCH SUHGHR & Blennedls g tybosol RN to about 1800
prR¥SAHg 6hR1 60 HM% BouRl6b0 M 20 ihnivicordt tle%ﬂ%e' pe% MAPK). The

preferred enmbodi nent, cyclddextrins nmay be added
tomh LARQtS of (bl meommint anay. b@rcefr@meédwﬁb ¢he d.‘@mqu msterlals to

BB PR B PP S, o B8 gyt

patticMChede st idnfinishaBe. t Pradrall ythe c6m@bsigchsCate foeaNited Bo that a
sol ubility enhancer is hydroxypropyl- o-cyclodextrin

dosprBbptwerRiOH trehpOrae/kadedy vsizhiganef a8APK-modulating compound
1s%991\{1’ﬁst@1%§1‘%13hg§1|fi’en‘%9é59 |d 1 00SmpbBridddr ther inprove the
aqueous so Ity c racteristics of the conpounds of
the enbodinents. In one enbodi nent, the conposition

conprises about 0.1%to t %

hydr oxypr opyl - o- cyclodexi&&ﬁMPﬁgjé preferably about 1%

to aﬂQUD 15%&BMQMQ&¥p&%DY&x&ﬂw&YQ%pdﬁ%tfﬂﬁhyan% ei@ibit ATF2
nor e referablé fromabout 2.5%to about 10%

rheppharyiptien by p3% M4 kingge szt viina. Theebdivp 9f comgpounds to inhibit ATF2
pkf'oqubllilc?k ah&)f 1 anc ?z?o ?%Egy ?s?/T%o(iirc? rtréedn g[ﬁ ?t‘i:"e 1?)%%”& nhoef p%%%%? kinase

arROTINBS lekplféﬁblorr ﬁ&zmaﬂ@ W6hdrd ko 4n RdIdatéPQ6(eaEidl9BBivo therapeutic
[0208] A pharmaceutical conposition contains a total

ackiyEt RaigecaHel. £ 8l V893 dghisdi Ghar 27054297626 Rrinlgnan, M.N., et al.
15N B! %I%F;%”E'Fﬁﬁ%%ztib%ﬁé‘p gltll‘lféh?fé?c%t alM' Biol. Chem. 275:12560-
specifica sone enbodi nen e pharnaceuti ca
12%MpﬁﬂKM|on contalns a therapeutlcally effective

anmou anount SAPK ulatin ou
Fhac 102205 Pt A e o, Sl THGH o6 cmERT I Upstate
(Gﬂiﬁoﬁys'i"ﬂko 'V%A)Of p38 NIAP! RAEEs OfrY rgéo‘ﬁﬁﬁﬁﬁlt qm&ﬁnﬁﬂltlbﬂ@h proteins

wherein the compound exhibits an ECS0 in the range of

wéb@utanmanrmlm&&T fipom, RKpregedfie mapb pyrlﬁ@btrpnsﬁ dli. 0ATF2 is a
G$ﬁgﬂglfng ?9?126'\%1 r?%ﬁ% %ﬂlﬂ%:al?qltn%olegcg%s 9 gg 8f ?1 St %FF%?}?presseci( 1 E. coli.

All@aditine dreviilighoteth end etbredeak -goaCeri als to  pr oduce a
unitarx dosing formw Il vary dependlng upon the host
t r eak0@Ylland PEHMAR Kppcasays ppelamed §ing 28 @psay byffer containing

2SR SIEREY, pit 7S, GO MRE MIADS: BNt HPEBY AhEB-§0cLiBBhosBhate, 0.1

mM NazVOy, 40 uM ATP and 1.25 uM of ATF2, together with 6 ng of p38a protein, 12

ng p38B protein, 1.5 ng p38y, or 0.4 ng INK202. Compounds are serially diluted in
DMSO and 2 pL of test compound at various concentrations is used. The vehicle control

receives DMSO only.
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dose of between 0.01 to 100 ng/ kg body wei ght/day of
an SAPK-nodul ati ng conpound is admnistered to a

W@ ai0caed154 ecei vi ng the conpositions. EXAVPLE 1P¢DRSH)D6/017988
Conpounds are screened for the ability to inhibit ATF2
phosphoryl ati on by p38 MAP kinase in vitro. The

R R
b8 gg\g@m% gﬁ VAP KR8 C12dm TN € %0 1299 Ol cbiBphosphate

VI VO, I's therefore an indi cator of potentia
andli Q.0 hiveNapéQs)i a roamt tempéptufRaomb®e atiolytes] . Redctmins atd @htiated by

siisg O S0 TGRS 570 3684 5. 0B SRR PUREHO A TP and 125
.1.1.:Bi ol o - . : o

5957 gL R AR A8 0902

tekipisbri ey thehdditioht @S\ il &f 2004mM ST AARKENISL méhéd is used to

reconmbi nant _human full-length proteins wth an

mgapirfothe @hasharylaon efsTR: ?théb( 9esdigh binfling H6-piell Hlpteyare coated
_ : = St ) i

oSk w55 7 a0, U BB i 200

wiAVhshiO beffers(23r @M ITrHE Untie preRd, $VDmed @lcindQC1%[ §8% ldnd 0.05%
p38 MAP ki nase assays are perforned using an assay _
Tysegor20) thesaitianasi nie M@ e rt%nasa sheditires timeg vty SuperBloclkpin TBS

: - gl. hosph . ,
G et D o R R R S
APFDLefiibdy¥2ell SeerRBRE, 32P110118500) fdr 30 Mthupsdy37@. 0.4 ng

a

JNK2a2. Conpounds are serially diluted in_ DMSO and 2 )
L of [0R&3k c&hgiesusra veashedathresidmeo it iy ashingdwifer prigs tagincubation

Wi Bl o R e B B B P e g i 00) or 20
méfueespaie 37T UbRlagd Mt tthe2Gvdshal teiae WtivBed Wit RASIENnD WUFRE before

(25 mM HEPES, pH 7.5, 10 nmM %2,, 2 mM DTT, 20 nM
ingghatjpy ckillo o b &I VB EISIWREBIOHOZD) oo ghminutes at room

fe rature..for. 1 i, nut.es. R ty,ons are. initiated b
el R o ) ACERRRe BRI PR o Gonx@efipe dhd plae
abseiba ety it adadan 480 nAbnM gpectraex 25@ platdivhdeEF2 i n ki nase
buffer. The reactions are i ncubated for 30 nmi nutes at

37C A t el ramqueds inhbitadginhosrhosylatian pf HIF20p g in vitro

T | hQdl..i. sed, t h
T o FOs B et S Lo R B e and shoue 100
pIS piidrhblp B RS 03N 16 e d50 Mt h 50 | of ki nase
reaction for 1 hour at 37C. The coated plates are

washed with 200 gl washing buffer (25 M Tris HCl, pH

8.3, 192 nmM gl yci ne, O. 1%% 0. 05% Tween- 20)
three tinmes. The plates are Egﬁq%ashed three tines

wi t hjoSugier BlGagdpoluRdsT&®S screened for the ability to inhibit TNFo release from
THP-1 cells stimulated with lipopolysaccharide (LPS) in vitro. The ability of compounds
to inhibit TNFa release in this in vitro assay is correlated with the inhibition of p38
activity and TNFa, and is therefore an indicator of potential in vivo therapeutic activity
(Lee J. C. et al. 1993 dnn. N.Y. Acad. Sci. 696:149-170; and1994 Nature 372:739-746).
[0216] THP- I cells from ATCC (TIB202) are maintained at 37°C, 5% CO; in
RPMI 1640 media (MediaTech, Herndon, VA) containing 4.5 g/L glucose, supplemented
with 10% fetal bovine serum, 1% penicillin/streptomycin and 50 uM B-mercaptoethanol.
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(Pierce, 37535). After blocking, plates are incubated

with 50 | of rabbit anti-phospho- ATF2 anti body (Cell
wek@aabiing, 9221L, 1:500) for 30 minutes at 3I7ECT/PRRLEY17988

Pl ates are washed three tines with washing buffer

prior to incubation wth 50 | HRP-conj ugat ed goat

30 WA es TR E0RCRe T Bt st iR 2 Y pMiso
(W()V)t hCmpdsmﬂg apsifife rsefigifyodituted ﬁﬁRPRﬂlrﬂéﬂlﬂ\ﬂfdrf’alﬁﬁleecpfent dilutions.

I tra TMB- ELI SA (Pierc 34028) for nm nutes-at roaom
1% ASSRY By Rerformed H%‘Iqufter cqndamnahaélﬁhbwlks 2 ajcyliyre depsifysof 6-8 x

[ d
A oo R LTI A0 .
resasppadsddslls afd dided tdeachheg hoidh @hntaem 106 nAIF2tesicddind. Test
in vitro assay., Preferred conpounds exhl bit EC50

CQUEPQYBSS ate RrepPHEd At Bt therfinal speceatsaiion. 1 5ol DMSO concentration is
| o

nd ﬁﬁ%@fh@%&)ﬁp‘gﬁ(ﬁ@ ?rglelp é{lc elﬂ lal#egr@@t thﬁWﬁ%mmutes at 37°C,

SVmﬁDblnnoTNEastmejlzﬁmewﬁh d[popd‘llylﬁhcihhamiel @.PS) i (Bignat L8805 B mg/ml

SbPPRCASEE DB LED A0 Ve L, TS TRELLEY B, 6 e
I@??E}&eés% 9&%5%@% ﬁﬁulﬁt@ﬁ HI.? lb(!eh' s%%e?l%mﬁ??ecelve PBS vehicle

ivity an I's t ore an I'ca
oflgt e@tll ahixiies ax\eolnt:hwap gatt 18 oR B Ny fof TBEF o) andCILEB release,
al . 1993 Ann. N. Y. Acad. Sci. 696:149-170; andl1994
reRpactively3 120 14 9f ‘mmmatmg 2] talkigerand) tranefertsd fre arfme\tr@@te and stored

o R L PR 3 o8B

AQLUﬁﬁﬁﬁcenS@pDé QbRNEEGhe Watd reh@8 f @Ilﬁlysﬁoi’s' ?&f&ﬁfeﬁnﬁy 1-linear
penicillin/streptonycin and 50 M (3-mer capt oet hanol

regEESifD tPoeereIzp 1&54ﬂowzmwswmvggﬁle raloulafed TEEso value is the

tiall
cGEPROA R Pleicl Ao Btndit SR ER iefebre R BTl 1 tevels
RPM [00®8l] 2 f(Umpdubhd$ HRSROME Mleb e TiNGRS TL-1 B8 RS EXFLS and IL-
perfor med under sterile conditions. THP-1 cells at a

118 in this is dern swsay direferréd xomp@mds ekhibit rBCsa valueofdr AN Ted and/or IL-
resuspended i n e RPM_nedia_at, 106 cells/m . 10

1 SFper P%ﬁ@@ﬂéﬁa%a% st P00 B aebIE 2boioad Mt RbeK 850 M.

D&@tAHByviHEd it TH1e 8 teRRY. compound. Test  conpounds are

prepared at twce the final concentration. Final DVSO

concentration is no nore than 0.5 % (v/v). Cells are

prei ncubated with con‘pound,]{aﬁ[ 0O mnutes at 37C, 5%

CO2 prior to stinmulation w popol ysacchari de (LPS)

(Sigma L-2880, 4 ng/m stock in PBS). The final LPS

concentration in each wellfes 10 or 30 g/m for TNFa

and IL-1(3r er , tively. Unstimnul ated

control cell <Stspw ons ceive PBS vehicle only.

Cell mixtures are incubdted for 18 or 48 hours for

TNFNa and IL-i[3 rel eas€, ) 3
0. X3 R2 R4 Z TNF ECso (HM) TOXiCity

13 H -CH, H O 4 > 1 mM
7 H H H O D
9 -OH -H H O ¢ D
11 -F -H -H 0 B D
8 -H -CF3 -H 0 B D
12 -F -CF; H 0 ¢ D
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respectively. 150 |.of supernatants are taken and
transferred to a fresh plate and stored at -20C until
wo arobhexisenal ysis. TNFa and 1L-10 | evel s are neeBUSEM6/017988
using ELISA kits. A Lum nescence is used as the plate
reader. Analysis is perfornmed by non-Ilinear '
regrsessi_ to ge ate a d_q_fe rgsponse curve. The
cal cul ated" EC50 vatlue is the concedtration of th&lmM
t estl conppund t hatHGHises @ 50 @o degy ease in TNFaDor
IL-1(3 | evel s. [02181{ Conpounds inhibit the rel ease of
TNFZ | L[ 3 or $RPBHTNFa, -Hand PL- ©3 in this inD
vitro assay. Pref .€0 unds exhj bit EC50 val ues
Y or HLGRSETRET

f or "TNFa and/ or et ween &bout 1M and aBout
100G M 1 ef er ablGHZBOHE 531 M tQ abqut 650 M Dat g
are provided in Table 2 below. Table 2 R2 X3 / N’(}?M
Z R&ENo. HXx3 R2 ®Hyz TNF EE¥d (W2 Foxicity3d 13 >HmM
- -H A?1 7 -H-HyHO~BD_ 9 -OH-H-HQ CD
1%@-&%03'@% H-Ci3 -H0 BBD 12 -F -cF3D-H 0
C DI15-56-04¥M2006/(32154 PGH US2006/ @17988 5 - OH pCH3
-H§6A>%?%11-H-CH20—|-HOBD 2 -H-COOH-HO C
D 3°-H-* urontde -H 0 ¢ D 60-H Co2OCH3 -H O B > 1

mm 14 -H Q) A> 1 mn 14 -F-CH3 -H O B D_ 15
-OCHs-Clgsﬁ-H 00@6 16-0%—86H-I40CD10-0—|D-CF3
0

-H 07A BDH -phenyl -H C D
18 -H -CH3 -H S C D
25 See note

4 CH3 -H O B B
26 -H -Br -H O A B
27 -OCH3 -Br -H O A A
28 -OH -CH,F -H O C D
29 -OH -CHF, -H O C D
30 -OH -Br -H O A A
31 -OCH3; -CH,F -H O A A
32 -OCHj3 -CHF, -H O A A
33 -H Seenote 5  -H 0O C D
24 -H CO,CH; -H O C D

' Compound number as shown in Table 1

ZA:< 2,000; B: >2,000; C: Inconclusive (e.g., no data or no activity observed)

> D: Inconclusive (e.g., no data or no toxicity observed)

* Compound 25 is as depicted in Table 1, namely the aryl group attached to a 2-
pyridone nitrogen is an N-methylpyridinium moiety

> Compound 33 is as depicted in Table 1, namely a bromoaryl group fused to the 5

and 6 positions of a 2-pyridone ring
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17 -H -phenyl -HO CD 18 -H-CH3 -HS CD 25 See
note CH3 -HO BB 426 -H-Br -HO AB 27 -OCH3 -Br

WO k000/122184 28 -OH -CH2F -H O C D 29 - OH - CHF2PcHUS2006/017988
30 -OH-Br -HO AA 31 -CCH3 -CH2F -HO A A 32 -0OCH3
-CHF2 -HO AA 33 -HSee note 5 -HOCD 24 -H

C2CH3 -HO CD 1 Conpo r as shown in Table 1
2 A < 2,000, B > 2, OOO%MPﬂggnCI usive (e.g., no

dat a[0219|N0 @ekipbuhds KLSEFEE) for %@abﬂﬂ(}‘?t@rlﬁhllb&' PFo. release from
(e.g., no data or no toxicity observe

ound 25
primgarys Twepine tregipheraiTabloed 1 mavamedigart h:ellar &HBbdg uptimulated  with

RREERy Ay G Xk s S0 D% foungibic TFo: rolase i

thekepil FilBtaskdly FKatdrRlaked RAMNEIY iAhiBIRATST pI8 iR dndSigdhéefore an
the 5 and 6 positions of a 2-pyridone ring -57

VO
indigater 192peignttTinUBY0 OB LIBR GRS act FXAMA0R2 305192@9‘}mls & Cartilage
1&9{52&3 A ﬁdi%&fe?%rﬁ%%d% erl K. QBR& it %fmenm; 3733M70),

rom gri‘mary i peri phera
rmnoﬁ(ilnl)]ear HishdnspdripBbfa) bddadnmbasmdlear chlls (PBMC) are isolated by

I sacchari LPS) The abil jt
dlé’% Eaégtrtfagatm tﬁmg\g mi&ﬁb&ﬁiwe. ensigs,giadiont G ffP{anPoled serum

0f8532) di3d &R 168 AluBRbr T RoTaRA PEMCb Icbhi@ih %pr@ﬁﬁlately 10% CD-14
aCt|V|ty and 1s therefore an i ndi cat or C£0t9n|a

pasiivei m@nqcm,a%@tlymplmu'teelaw ﬂ?@@@nmb@ﬁ@am pletelats. PBMC (10°

n@a A% é,@ d %Owg%s yr%?g R%aia ﬁgnlc‘lz#\ggﬁééﬁis g)ﬁh l%%ggl\é\]‘él I&_:ﬁaride (LPS; 50
ngamn | sigmaa;tt bbeiRdMD)iRMiuchresdce ahd sbseﬁal\@thamt t@np@inddn serial
fferential centri fugatl on throu

di
difionh iy grsiaats, deroni it 5 datern CHSORb M gasdipm gnvitrogen
C%IS%F‘%’Q?% tv{éﬁ%lu&g%fﬂ%[} ?ﬁ@ ANFa. '1e°v% G @Ql %a‘fﬁ}ﬂg A Betermined by

ELISA using a commercially available kit (MDS Panlabs #309700).

[0221] Preferred compounds inhibit the release of TNFa in this assay with an
ECso value of between about 1 uM and about 1000 pM, preferably about 50 pM to about
650 pM.

EXAMPLE 4

[0222] Compounds are screened for the ability to inhibit the release of TNFa
in an in vivo animal model (See, e.g., Griswold D. E. et al. 1993 Drugs Exp. Clin. Res.
19:243-248; Badger, A.M. et al. 1996 J. Pharmacol. Exp. Ther. 279:1453-1461; Dong, C.
et al. 2002 Annu. Rev. Immunol. 20:55-72 (and references cited therein); Ono, K. and
Han, J. 2000 Cellular Signalling 12:1-13 (and references cited therein); and Griffiths, J.B.
et al. 1999 Curr. Rheumatol. Rep. 1:139-148).

[0223] Without being bound by any particular theory, it is believed that
inhibition of TNFo in this model is due to inhibition of p38 MAP kinase by the
compound.

[0224] Male Sprague-Dawley rats (0.2 - 0.35 kg) are randomly divided into
groups of six or more and are dosed intravenously by infusion or bolus injection, or are

dosed orally with test compounds in a suitable formulation in each case. Thirty minutes
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positive nonocytes, 90% | ynphocytes and <1%
granul ocytes and platelets. PBMC (106 /nl) are
wae@mobueHe4 i N pol ystyrene plates and stinul at edP@i/UB2006/017988
Iipopolysaccharide (LPS; 50 ng/m; Sigma, St. Louis,
in the presence and absence of the test conpound

nserla il Ution Ilca
fo!ll gB%,UdTR)I %._E;'won nga%alr%s? re](\L:/Jth nl, (a)uden -2 fh%gol?"%lgg OQ%.}A%%;&mstratlon
11pﬂpbl}@aﬁch51€dd.lm cdliie127MB& (0.8 \ed/kg)nis cahlinistepedr Nat Bbdel sasples are
determ ned by ELISA using a COHﬂEfCIa||¥ avai |l abl e
==

coblegted NEShnPagsTegoer oGt LPS2 SepunprldYisr eygls cssrpeirp@ed using

o8 36y BN ST /i Y et

caqmref.er abl y about 50 Mto about 650 M EXANPLE 4

[02 IQ% Conpounds are screened for the a I [ t
i nhi W25k he Frefprasd %orepoupﬁtﬁraﬂhlhlhthﬁﬁelﬁ%ﬁe\ﬂ I s in vivo assay.
, I I
PR gpppupd St RL g ot ol 07 PR Jrtaghles than

4QD. niileg, npreferablFExpss thaer20027@7/Keg G8eferibly 1ddonthan GO0 mig/kg, more

Pt g Bl PR Rl o8 T AR SeRRuy, s
th§1 go ﬁig/ltg’l Ghoke Eﬂef lyansk hef 20 £3AS noird POy, elbé%)tharﬁﬁﬂmg/kg
et al. 1999 CQurr. Rheunatol .

1 13@22&]8) IIh@za@PooW phéefernyainggthp difrsd Oéyhmlghlbltwn of p38 by a
oG DOl PR s LB Blision o
arl§i oihe doyvristream csal;smmobf 138 2ZAAPKVas deéﬁgbzag abeBawlkgrefore, these
t 2 -.0.35 to
mgfhods RS forath nclhie B aasEan SPiE Yot e BRRETSy OBy LR TRy to be

re%ﬁlalcféﬁlHﬂlgﬁ'Sr&tﬁ&t1h8ﬁad1ﬁ[ly,6lfr%y dApsggharal ly with test
conpounds in a suitable fofmul ation in each case.

Thirty mnutes -58 WO 2006/ 122154 PCT/ US2006/ 017988
foll ow ng end of infusi o&gg%/ﬁ i njection, and 1-2
hr foI | ow ng oral adm ni [ | i popol ysacchari de

2!277p127I‘IB8fc(1Qm8nngﬁé¢gddsl sar el nbel éoredl) . kiﬂa@sﬁdtssay for
sarrp es are collected 5 hours post-treatnent wit
detpmination oh BGwA2) Pé‘@’éﬂ%dl‘am@ltﬁ%k@la?ﬁ e Ii%.dﬁ@nnmaeon 0 ECx, @)

B A RLomos Sy TR APTRBIGLE(D an s
toctestloaefflst bfdunpduntihen calagasprodfictiddFa in this in vivo

Iassa . Preferred conpounds exhibit an ED50 val ue of
%ﬁ%é%n 500 ng/ kg, preferably less than 400 ng/ kg,

pr ef EUZQQ] I B Sactiby o2 G P'ﬂBllkiﬁaseHE(ﬁf)ﬁﬁs'iPBS’y aRBB38cRNietermined
100 & ?@t nor e referably, |ess than 50 ng/kg, nore
1

byphs on| afsA TFRain mresengs R PriAd Por Ehe ingsinpratioasef *P into

ATF-2 in the presence or absence of inhibitors is determined. Pirfenidone and its
different derivatives are tested for inhibition of P38y and P38a kinase activity in this
biochemical assay. The compounds are solubilized in water or DMSO and tested at
different concentrations from 0 to10 mM using the appropriate solvent for dilutions and
as vehicle control. The enzymes P38y and P38a are obtained as activated and purified
recombinant protein (Upstate, Charlottesville,VA). The activated enzyme is used at 24.8
nM in the final reaction. The enzymes are diluted prior to the reaction in the following
buffer (1M HEPES, pH 7.4, 500mM DTT, 1% Triton X-100 and 10mg/ml BSA). The

reaction is performed in the following solution that is prepared as a two fold stock
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than 30 ng/ kg, nore preferably, less than 20 nyg/ kg,

nore preferably, less than 10 ng/ kg. [0226] The
woredohaeasof determ ning the EC50 of the inhibi P DOSING/017988

p38 by a conpound include any nethods known in the

art that allow the quantitative detection of any of

soall%bc{}leamz-f I@%‘g] ?—1“’??}] é@(émﬁ[ BEF gad]g wﬁ{t %(gf(?@ angcr]lon adioactive

Alretis| predeheth tiee eatget ap6.26f uwnwsweqnsgham@ @evkﬂp,\AMA) To
to be regulated by p3 8 eithey, individually
dejermung f sphogetior of ABS-27y-[TRE Mﬁw{%@{nml Héé@ded to each
n n
reﬁ?ﬁbépé 6%(51%3&“%{185‘5 %}' ;7 g kﬂélne%ﬁﬁ IQ‘Z(%‘%X nSfé eahng eééavreg'g ﬁfA)Oa@ a kinase
s1ﬂbe’lraem needi a:irB pM. EBSG, ﬁl(sG}tep mmdssbmbh@ thef enzmmeataamnoactwated

ss on st f. r cel I. toxi
kigpe S iphibyigr Ppthe shetpo ey CeBHYtR daded maf%ieﬁ&ffef and
inetiRHstClok 90 miiaPrRen bénir@%‘ﬁé kihB& d&dtioniit idhted JB? the addition
P38 ki nase isoforns P38y and P38a is determ ned

OMTSEMﬁ pextuest Tpriml velupedereneh resetign .20 whand pﬁf@med at
rdogjg rla ‘%&h?(gmff ted. TAR @E%D%nfngtegg éﬁﬁét‘? C&0u'of Laemmlie

ors’i’s ne an
buffe is dddefde rSibseqienily 20%veftharectias tsezépﬁxfatedlbym?lbs t—iPage (BioRad,

38 nd P38 Ki nase,.activ nthis chem ca
Ha%% 5&@@%&5 copdiians; uﬁ:ﬁqr. HOPl?Pfﬁ%i dhe gl Wsed toa
plﬁi@ﬂh&rﬁﬁﬁg%g dlte afll haysnt u&@ﬁ%&}ﬁfohﬁ r f(EQmn0s O}‘s@érp AMersham

using th approprl ate solvent for dilutions an
Biospientes, Pogetevry, T elhby reegab3Biaingdd 1sP:qaantdie@1 after background

cog’Pt ? Igﬁ] gﬁj(t a3 g{elg\{el%t@%%e nd eS\r/(%HIf 1{15219 Aﬁ%ecnﬂx]lﬂ;b g Oy |1{}% a8t1v1ty with
the ki b@nttbi@t@ @6 indibBionnMhekinhe Adtival, frﬁﬂfétpr@{bnca_ € different
enzynes are diluted prlor to the reactlon in

inhififop apirgnirginme.els platkadrismiedlalgidagraph (Sowre Wwarf%ieadmga PA)
e L o] Faouid f PR RAR. 2"t epar e

Nas-radiometrit didasstAssky - 59 V‘D 2006/ 122154

orT WA H0n 1 PLRmRES GOy AR, KT By viss AR FEploved f

dFRSEREC0 fokenHiBiieh (7TP3RL B B 4M\BS (k(ﬁ@dsle transfers a phosphate
Signaling, Beverly, MA). To deternmine th

frpmoéiﬁﬁ 69 PRHGHR Beptidprubstraje, [remiting iaTiRe igommmﬁphq@orylated
E%%‘ig %} %@%ﬁel tgll%a(?o%%glgﬁgﬁ V&%K}A?é é?fﬂap A(rilgPse M uncoupled

rea ety Ip&8 etlsioSh)tdB@I(S}z@t ABP Mt aﬁﬂoxﬂerfﬂateSin e egbsérte of peptide substrate
sse y react i on, vat d ki nase, and
mﬁtgf’ F’(ﬁﬁ%o AR gﬁquoa%r@lkﬁé hep { PAOngHRPtigHe efhus, the
aﬁx@uﬂt%@%?@&n@%&@ s @Rty Ip Raing ol (8 &gvﬂ}l nAgt‘tther é}ﬂrﬁf a kinase
tenperature. The kinase rfeaction is initiated by t
readmnl; thsramapit @fTATP remdnmEFi*s fetrtmined usineKinaseGly 8lus rfelmmescent

Klnase ggs%g (ﬁﬁ)%(l:etgh azdo ison, Wﬁj ’Pl‘lers]; ?eagents uE:e residual ATP to support

the ATP-dependent enzymatic conversion of beetle luciferin to oxyluciferin with the
concomitant production of light, which is detected by a luminometer.

[0230] Kinase reactions are conducted by mixing compound (diluted in
DMSO and assay buffer) with either p38a or p38y, and EGF-R peptide substrate
(AnaSpec, Inc., San Jose, CA) in assay buffer. Reactions are then initiated by the addition
of ATP and allowed to run for 45 minutes at room temperature. Final buffer conditions

are: 20 mM HEPES (pH 7.4), 2 mM DTT, 0.1% Triton-X-100, 10 mM MgCl,, 10%
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roomtenperature for 30 mnutes. After the 30 m nutes

of incubation 80ul of Laenmie buffer is added.
wemsaepient | y 20% of the reaction.is separat edPOyUSIDE6/017988

- Page (BioRad, Hercules, CA) under reducing

conditions. After electrophoresis, the gel is exposed

R L T R e e

subissatat aviy() UNI)ATHheTHe fiindlasodyt eolmed is 9 OquiantA fdogtdol reaction is
af.t er hackground orrection d cal cul ted as percent

P?r%mmfltlp ASeRgE ohera EARonel ROl AEaotioRs ShahopHt p38 are

pdrhgmeght @Je@y 6(ﬁﬁ1§6191|d BacAUuiN A LehQfbns TR dHoRRE@n triplicate.

activity, presence of different i'nhibitor
concBBBikht i d%sty-ﬁ\@ 1pinytes @ﬁemmtmyomf éledagasa mwctlsy,rthc g;actlon is

q1§ % ﬁégfj% th g&ﬂﬁg of 1@3%L I?? g%s%-r(ﬁ'gnﬁp% &sﬁsaxerfa en? KITﬁgglgmferase

reéSt&ﬁly iq ﬁll?cg)&}d f&ﬂe@hh&faﬂaafcﬁ lﬂﬂgﬂ?ﬁtéﬁpﬁﬁietd beinki ﬂé@@ ®&n an Envision
efine the E

Mk s Rt iﬁ’érk?qﬁﬂﬁri@s@awa&mwws@cg&tﬁ% 248). Dut
o JEOIP) o0 450 S B i o

(Swpltgyo%ofwarh Rdadlrxgo RA) M ECGrn tvalues wer detamindd BT Btting ABRata to 4-

n_an reactio a ral yzes ATP
oiyioRly SR eifrio RRiuC Bied et 1afnd ¥t HEERmiagd m control
reabtiohs @ thR absdnicBor b3 tas LhRbscetdd i§ hvepaty elidde® kinase activity).
slightly to ATP consunption. Thus, the anount of ATP
consuned is directly proportional to p38 activity. At

Irﬂﬁlﬁti&{‘gfﬁ(lFé‘ig%@ﬁ‘&{s. reaction, _the anmount of ATP

Cerm ned using Kinase-G o Plus
Lum [0232knt THR-haAq C&S RockyiflepNais groven undéxdiegalar tissue culture

coRFHIORE e RABRE Ry ko L OTMEHEI 519t i 1B 3P REmFlicral Bryere lated

int £ 98XV edrht iﬂ"reghfap cﬁfﬂ@re Iﬁ&f"@ eFi kR p%os‘EIHﬁﬁ'aﬁﬂ 35 ml culture
I ight, which et ect ed a | um nometer. 30]

vepmg s arct@as;lty @ﬁéOQa@QO @Qbhdl@w@ﬂ b?hwmnmndonp@dnddto each well in

tr%ﬁjicétg%a%dd ﬁ ap;gg_-_nﬁe Fs)glg%ric‘%g}ﬁgﬁﬁg P}pgﬁdggim 11{ %,?E g%sgaglr ’[%ﬁ %8 inhibitor

SBNB%O&G 1 DAl (WpsREa W dlthahg MA RRa6E s asod Poilhﬁd'lcontrol in each
initiated by the addition of ATP and allowed to run

assdt. For thenindetion of Sl epprssianut eig/mi hBP ipfided to each well 30

RS 3 Wbt il T By dhdfiy e Mg bt culere

cd?ﬁi}fidusm@sélmaws&lmgwd ey entrifdgdhion Vi P 384, HDOOp;&ByBeckman table
Uost Caarlottesv l e, VA), 50 M EG-- R ‘E ide .
top gHRit eéa A draqiepnet Aﬁ@ceﬂrﬁ%e TUPRENataRE s 49 lgcipd pRe peed fpa tenfold

dikutioft fGPﬂ{erc%darét:i i £A6bh A tHeSTNPE Eé&fﬁf?ﬂLIS‘A Dag’y%?é?x?@ l\ﬁ’iﬁmeapohs

conpound onal control Treactions that omt
MaYe TperfdFedd ISA 6vp¢nﬁormdrpammﬂmgatmdm duecptmms pfkalded by the

f
SRR e THE nREE H fgieci i BEPtnint Pt b deastionsl activity
ndrRAREOR thd TREGEREFsEPN tiSthe solvent control.

Compound toxicity testing in a cell based assay

[0233] The release of LDH as result of a disrupted cell membrane is applied
as a measure of cell toxicity. LDH is detected by its enzymatic activity using a

commercially available diagnostic kit (Roche Diagnostics, Cat# 1 644 793), THP-1 cells
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gquenched by the addition of 10 L of Kinase-d o Plus

assay reagent. The luciferase reaction is allowed to
weomelizdisat e for 15 minutes prior to being reaPCDOSENG/017988

Envision Miltilabel Plate Reader (Perki n Elmer Life

and Analytical Sci ences, Boston, Data are
| ot t.e C naI o)

CO% ggn v Je rnniﬂl%% ?PIL‘%}Z \f§ %ﬁlzsrléécgrg: g'?fﬁ $8%induced TNFo

edfeadiongn th‘\)JrevﬁE @xyainias. @Iseprdﬁbmiyrﬂmdibbd/ fdri téﬁtlngg)f inhibition
he dat aramat er bindin uation _usjng a

of 1B PRI e ﬁalﬁurpé Ity 8% e h et &ﬁﬁ%roing sgfum and regular
u&ﬁé%luﬁfbs chibiifis. aPARNESEnRFunlS8rd a3add/ 3t RGEAC Bodc@ntrations in

Inversely related to kinase activity). Inhibition of

tripiFatei ndbe tappwprleizsaqlveﬁlt-l@ontraélAisoa}edR@c Ragh| dssay. VD) tgrs compound

cg{ét&c\é\ﬁlgé %gli dar&;; ﬁl al 1t8 Ii]glsll??g grl r:oe%lrﬂ%r ti CS(I)lQ ?:H%mg )rc](‘ém? ?i%s After this
incebdti®nVyiiodpthat Iﬁ@memoausralsvmitiatédonsmdlngl Tr2euXar 0o (2% v/v) to
cul ture nedia _containing 1% serumand 0.25 m culture

ul%tﬁﬁaﬁﬁﬁ"e cells andydpaubptpd ofor o addionad| 10s Irgglilteswgpl[ complete el lysis.
s gﬁ%&ﬂgéﬁ"?g%@g ﬁ%ﬁrgglﬁtg ‘? B%H‘mk afibi b} 5({5 5%{3&&}1% fhe Snﬁematant

I's | c uded I n each assa
refilveve(y 3dhd mhalpzedorfor SBRAD 3BGEPmat acj::lng adcofdilps ttat the manufacturer s

A B A B e

sécﬁce@ldd@cﬂo@%c@m&l 30 mnutes post Conpound
ad ition. Follow n hour I ncubati on under tissu

cul t [f284] conkiixidien at@ e aleg (obtajed using repmERETeiglly available ATP

as%%ht(l(/foie%g 'Iq dﬁ(si%"fp ﬁbete}lg%% 18%” 1?9@&6@? éﬁﬂlaﬁe ftrcg}ﬁ Invitrogen)

tr raction o
aisligeusing anMT”B asqlyl eBoddihenATRSad ihe MTHE‘lsfsaysj measure metabolic
d|Iut|onf e quantification in the TNFa specif]
oqEpipeignCe d orthe i Tnasspyimeasureqye ahifyy oRie pel] Enreduce a

rda&ep%hﬁé%fa'i@%ﬁeﬁ Q¢ 941894 119 hhigvdlicr &flpeddRe RE. 9%1‘391%3@)’ The ATP
manuf dcturer. The TNFa Is detected In pg/m

aq@h&)mewr@sthe celbtlaroNEP cersentvitiop in terpredengethd absetve O”fllszlﬁapound

TR AR L 2R b DI, 0L lon n aTe

cddokhtegionesul t of a disrupted cell nenbrane is applied

as a neasure of cell toxicity. LDHis detected by its
enzymatic activi ty using a commercially available
fat# 1 644 793).

HF U 20C / SCTFUS2006/ 017988 are
used[0'265] detIéFIml r(%llsQATCﬂC mlckvﬁle,xMD) twerdé grown under regular tissue

BB s Ul U U e o
Me@fitdcRY IS, Heﬁl'dbht Van, @éllsTﬁiF@ar gn geoﬂerecﬁbﬂeé il & well plates.
cultured in a 96 well format un serum and

Wrheg Gh%mellsws@%@@ cgnﬂlueme@ thﬁ)m@dltauvoassfemw @elhspweﬁmd withePBS, and
th%dc%ﬁg v&%ge ? o%r ikl e%l}t i QS}?lpfe ealtn 81'3 é&mnﬁé % FBSC- T hl%edia was

appr opri con assSay
thAﬁtﬁplaG&dﬁmtﬂinﬁ‘esh media plus 0.1% FCS, 10 uM L-Proline (EMD Chemicals,

Gibbstown, NJ), 20 pg/mL ascorbic acid (EMD Chemicals, Gibbstown, NJ). Compounds

were added to triplicate wells to a final concentration of 1 mM from 100X stock solutions
in DMSO. One hour after the addition of compound, the cells were treated with TGF-p1
(Sigma-Aldrich, St. Louis, MO) to a final concentration of 10 ng/mL (25 ng total). Three
days after addition of TGF-P, the media was removed, cells were washed with PBS and

then lysed. The total collagen content of lysed cells was assessed with a dye-based
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addition the cells are cultured 18 hours under regul ar

tissue culture conditions. After this incubation
w@eoocaek154 he positive control is initiated by BOdOUsIN06/017988

Triton-X-100 (2% v/v) to wuntreated cells and

i ncubated for an additional 10 m nutes for conplete

e [ Y,

ocifibon 1955 irogh CARAR sty QoG ey i NGB HEMA s Quan
plaermaved @adtr@n@kgmadr f @ioTdRH hnmymmtactmm t Wiaceski,di W) with

to the manufacturer’ instructio The ta i
ARPH LR gtandagd epyesd The PRI TREHeTANe ?Sﬁmsr%ﬁﬁlsigy £gjls that were
m Elgtr%tlectl QP PMIY wikRGH o6 F&u?nd?gm Jfﬁpp/?e%ﬁ{cle etnaxé&bﬁdé of TGF-p.

0234] Toxicity data are a bt ai ned using a

Datarmerrcpcatekiymavdnlb Bohe theTpercent Salyibition| efc TGErB-Mdubesk collagen as
dt D?% %ntnzﬁ on Kit .A22066, available from
qioried g dhs lgn iy quag?rhg a MIT assay. Both the ATP

and the MIT assays neasure netabolic conpetence of

ot MhisiBbh=100RRcdlabeRlS Stk AB-BH(dolzeabi thdated/-of GFHB?]/ [(collagen,

meai/ TER_H)FENER R mbAIHRIF- B}]bst rate, which is related
to nmetabdlic conpetence (i.e. viability). The ATP

assay neasures the cellul ar ATP concentration in the
presence and absence of coffjabled. Toxi c conpounds

lead to redu ed net lic act|V|t

reduction in A‘PPO“B ent rati on. ﬁﬂ?ﬁ?'bf’?%g% @%t'&“lated
Conmpounds on Col | agen Production [ 023ghnhlda Syfehbdis
(ATCC, Rockville, M) were grown under regular tissue

culture conditi on& in conplete nedia contaifng 10%
fetal bovine ser I (FBS; Mediatech, Inc. rndon,
VA). Cells in early passage were pl ated in & well

pl ates. Wen thd5cells reached confl uence 49 he nedi a
was renoved, cells washed with PBS, and cells
were kept overni gzﬁt in conpl ete nmedia cont a%f‘n ng 0.1%
FBS. The nedia wag then replaced with fresggnedia
plus 0.1% FCS, 10 M L-Proline (EMD Chem cals,

G bbstown, NJ), 20 gg/nL ascorbic acid (EMD Chem cal s,
G bbstown, NJ). Conpounds were added to triplicate
wells to a final concentration of 1 nmMfrom 100X stock
solutions in DVSO One mBxysMRiES the additi on of

conpound, the cells were treated with TG (3l
(Si gwgsﬂ dr iPEeparation | @fji sl (Wdrp@y@epyl}rgr(tnﬂoromethyl) -2-pyridone

(GEFRLT G P Bultre I STt A ED PO T8 > SRLD oD, &

iod/aztm*somshé‘&g,vm(l hRBS Guld952 ey I yeed), K01 Cﬁ9é| mg, 5 mmol) and

DLt AD0ne hesE s Taatst PTna8h TheTRissD Jorbie as dubd with 10%

afRbhRJES nA$ SAY ei@c@@ht@lﬂyﬁ%té\sﬂ&yorgmﬁ%m KR Ywashed with
Northern |rel and) a j Qiant pl at e- based

saétpef@drm@moﬂ‘é@rede (BiastTekerl magnesint $ilfafmand gvapersssd , Column
chfd, atog‘}aEhY %BHE?&PL{O a(:ﬁ&?%éée da%aagcﬁgx\éﬁf)s qgg?dj%%b?g}g (39.2%) of 1-

ran assa
(4-methoxyphenyl)-5-(trlﬂoromethyl) 2-pyr1done This compound (268.2 mg, 1 mmol)
was treated with 1M BBr3 solution in dichloromethane (DCM, 2 ml) in DCM (5 ml) for 2

hours at 0°C. Reaction mixture was diluted with DCM and washed 3 times with water.

Organic phase was dried over sodium sulfate and evaporated. The residue was separated
by column chromatography (20% ethyl acetate- DCM) to afford the title compound as a
off-white solid, 226 mg (89%). The 'H NMR spectra was consistent with the structure of
Compound 10.
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nock treated (1% DVSO wi t hout conpound) in the _
presence and absence of TGF-(3. Data are reported in
wdaiwea23s5as the percent inhibition of TG 0-i nPOTEs2006/017988

collagen as determined in the follow ng equation: %

i nhi bi ti on=100*[ (col | agen, nock/+ TG (3)-(coll agen,

treated/ +TG--(3)] /[ (col | agen,

i nocl ¢/ +TG~-(3)-(coll agen, E/]::7TGF 0)] Table 3

Conmpound No. %Inhlbltlono (3 Stimulated

CoI | K337 Sy Rrdépasitions oﬂ81-p]fle<in1y23-acét§1 -39yridéndbCoBPol 16):  2-

LOZS@}} gg bl on ﬁ q .

TRy Sk SR 1 SE 2 101 PaBoes Kgatse witbyaY disfleat 100°C for 5

hc(uﬁfﬂ e ﬁéhcﬂl@ﬂ miktuRd Wab' rn%ut‘?thzed with sodlum hydrox1de to. %H and then
5-(trifloronmethyl)-2(1H)-pyridone (815.5 ny,
exgracied gesxgiak dinaes( /ith4 PCMO Oreaiy , lagrl wa5Riedy pvé’r nasrhhm sulfate,

heat
AR B 90 e Sy R 530 S Bl
pytdivme amrmhuta s¢lidy 1006) g Er8Yo)eThisaoheund (d356t Ryl 5 ﬁﬁﬁ‘&lﬁ\ws reacted
ni c ract was washed with saturated sodium
W‘Elh |1%0f‘%rbg%zen8 KSE% By dr> FERHLE the rratenes of Sivd (85/aapg;r(h5 aainol) and
Kﬁ#ﬁgé ﬁe;%%]ﬁg%e@qgg éa't G3kd (gg éﬁ}%%ﬁ eith% reaction mixture was
dilutednwith d RYparermphip-(55 @) ahd extmamdhyith etybydetaarifhe dibific extract

68, reated with 1M BBr3
W%g%%#%ﬂ vgrl%h agq;(“%gﬁl o‘?‘?éiluﬁﬁnéﬂ?%/l cthQ 9vef nmgg;mm(ug‘i nqu}fate and
evhorat2d. ﬁelufrm diroRloghpRe (1 ™9 emﬂtabk!t@tesm@@w'a!ff&@éa v Ili)lg (38%)
DCM and washed 3 times with water. Organic phase
Ofd]t“? teE\reprerid an Sthitearolidaithe e Va R spetira Thes ¢mlswneW1th the

SIRES y col um chr omat ogr aphy (20% et hyl

Snggtg{it e- dtlg afford the title conpound as a
off-white solid, 226 ng (89% . The 1H NMR spectra was
consistent with the structure of Conpound 10. -63 WD
2006/ 122154 PCT/ US2006/ OgmaﬁpL};EgAl\/PLE 7 [0237]

Pre%\r ation_of 1-phenyl-5-acety ﬁrl done (Conpound

16) 195381 et Fisryration @bt 1,(4 pwdlwlhé r(@ g12-gyridenentfidmipound 22):

Cotfsouhfi 9848 siieh &N b'?gon@éns&t%% of SQmet%yl-Z(lH)-pyridone (327.4mg, 3
mmol) with 4-bromopyridine hydrochloride (778 mg, 4 mmol) in the presence of Cul (60
mg, 0.3 mmol) and K,COs (1.36 g, 10 mmol) in DMF (3 ml) at 135°C overnight. The
reaction mixture was diluted with 10% ammonia (15 ml) and extracted with ethyl acetate.
Organic extract was washed with saturated sodium chloride, dried over magnesium
sulfate and evaporated. Column chromatography (5% MeOH-DCM) afforded 197 mg
(35%) of the target compound as a yellowish solid. The 'H NMR spectra was consistent
with the structure of Compound 22.

EXAMPLE 9
[0239] Preparation of 1-phenyl-5-methyl-2-pyridinethione (Compound 18):
1-phenyl-5-methyl-2-pyridinone (555.7 mg, 3 mmol) was reacted with Lawesson’s
reagent (606.7 mg, 1.5 mmol) in toluene (5 ml) at 90°C. Reaction mixture was evaporated
and the target compound was isolated by column chromatography (20-30% ethyl acetate-
hexane) followed by crystallization from methyl-tert-butyl ether. Yield 403 mg (67%),
yellow solid. The '"H NMR spectra was consistent with the structure of Compound 18.
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hours. The reaction m xture was neutralized with
sodi um hydroxide to pH 7 and then extracted several
wo 2owed22154 h DCM  Organi c | ayer was dried over BOTUSIMG/017988
sul fate, evaporated and the residue was crystallized
fromethyl acetate to give 5-acetyl-2(1H)- pyridone as
a white solid, 1.06 g (78% . This conpound (685.7 ny,
5 mol) was reacted wth i odobenzene (0.84 m, 7.5
nmmol) in the presence of EXAMRIG10g, 0.5 innol) and

K2CO, 91 , 5 l) in DWVF m) .at 135C . .
over[ﬁgé‘ﬁt . !&?@PPB%%% Wi Bif?}lﬁréds\ﬁ&%‘}rd’&ﬁl tl?[ g&f“ FPqyving opynthetic
scRgmenia (15 m) and extracted with ethyl acetate. The
organi c extract was washed with saturated sodi um

chl oride, dried over magnesi um sul fate and

evapor at ed. Col unmm chr onat gg @ ni,10% et hyl  oet

acetiabe- DCM omf f or dedd 407 ny 899 OfLhe t L, HyS0,

as—a~whi o —HTE g NMR slpegt r a was

cConsi stent with the 'strﬂctur e og?gon'pound N6.° EXAMPLE
8 [0238] Preaarati on of 2
1-(4-pyridi nyP\Q- thyFr- rixdone ( Conmpound 22):
BCQupQuRd 22 wds t hesi z Y, ndensati on of

- 2( HHy—=pyr+done (327.4 ng, 3 mmol) wth
4- bronppyt i dickeAdeyerychl ori dg (778 ng, 4 mmol) in the
presgnce of Cul (60 ny, 0.3 ) and K2CO3 (1.36 g,
10 mol ) in DW (3 m) at Idhgowues ni ght. The
reaction mxture was diluted with 10% ammuoni.a

15 m.
a8 Fact SOV S CAPMEEERA b el s b B opigeate (0.7

: G [

Gl KR, 300 UM Q36D wo o
urtii rhomatgegeweplapprosiaa PH0DER)). Affteo coelingl ®70%) 6N BEdwchdéric acid
t he rget. coppoupnd as_a yellow olid. .The 1H N .
w0 o aBh t B Rfualte p- £ e tmDo bt e Shsbturied wit
di%oro@%eﬁo&aﬁi@%ﬁ%e %@ﬂ@ﬁlﬁdi With &fater, dried over sodium sulfate, and

1- phenyl - 5- net hyl - 2- pyri di net hi one (Conpound 18): .
the -sekwenl was-remeKsd updesyyacHim oReiys3sid7 1 nghicks wasphsed ygighout any
ad'd?t?ci%tafgln‘ﬁfiéap jawesson's reagent (606.7 ng, 1.5 mol)

In ot uene (5

m) at 90C. Reaction m xture was
evap@rdzled Tandsdltigort off gede addyolappronmsately dllatmen] )iy DCM (100

o i ety S e S MOHORR e WA R o7 el HGPT (675 me, 5
m@{oMednd HiaBlyDAEO3I 1718 o 63 Wmol).Y&lel reN¥ iR nhistturd BRs ditr&VR 0°C for 1

spectra was consistent with the structure of Conpound
haug and Gren\wglleoddpn apiise 4Aons Sho salidwroBBeredxfivplimt gas washed

W¥tg lzﬁdég.gﬁat% @aﬁﬁﬂ eb?c%zg}\)’\c’)asiéeﬁ ;aﬁgearg\ger as%%ﬁlrrﬁj i sﬂﬁ"atte,o ah!l‘ She solvent was
removed under vacuum to give amide 2 as slightly yellow solid. This solid was dissolved
in sulfuric acid (96%, 50 ml) at 0°C. The solution was kept at the same temperature for
another 3 h and then poured into ice-water (500 ml). The solid was filtered off, washed
with water, and stirred with hot acetonitrile (100 ml). Quinolinone 3 was filtered off and
dried under vacuum. The yield was 10 g (91%).

[0243] Mixture of compound 3 (309 mg, 1.38 mmol), phenylboronic acid (336
mg, 2.76 mmol), Cu(OAc), (36 mg, 0.2 mmol), molecular sieves 4a (0.3 g), pyridine
(0.24 ml) and DCM (10 ml) was stirred at room temperature for 2 days. Reaction mixture
was filtered trough Celite, washed with saturated sodium bicarbonate with EDTA and
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Br NHZ Ot Ot O OH Ot O Br \ CEt H2SO4 EtO Ot EtO
OHDCC, HOBT | / HO HOB-/\\ Br 2 Br HOl / NO O

weaoaAezdiz4 02, Py H/ | 3 Conpound 33 [0241] AP@i/X8200€017988
of commercially avail able ethyl 3, 3- diethoxypropionate
(9.7 m, 50 mmol), SOdI um hydrOX| de (10M 6 m,

org%%rg%g%a%/\vgé Be/crirg%il AV . soﬁ?%r % xe?@ 'tl]%fk gﬁlnv?rgs 1sol1ated by
ch?diﬂitegx%? (3% eﬁﬂyﬁaceﬁa@sle@%edethyla@émep P @EIAtRR 352 mg (85%).

solutron to 2-37(- m ). The m xture was extracted
with dichlor omet hane organi ¢ phase was washed with
wat er, dried over sodiung t and the solvent was

renmoved under vacuumto give acid 1 which was used
W t hjop44]any Thadglhdrinasukineior (FK)c E}ird)pwtles[ Qﬂ4ﬁ}feﬁ'ﬂoﬁe pirfenidone

S | Ut Lon gl{waf}:lﬁfgs? %‘%gl,ggge]s'geggg‘gr o ﬂu}}l %{%}je(ggmugularﬂeft carotid)
Spg‘T%I |ﬂafke thPres lﬁverqgabm(l)ﬂes H@T\?\Klﬁﬂlﬁgﬂﬁ MA). Male rats

andflnaly DCC (12.4 g, 60 . Thé reaction
Wﬂglxmg rapproxsmatelyr 2’b5d3(&g \@@efadmnllstemdwn m@vmo@ﬂ (5 mg/Kg) or oral
ef l.uxed for ther 4 hour,s. The solid.was,f.
s RER S b RpeBEs ettt a eSSt B hiigh, BlSfha samples
wte GollERaBYia intdd-hiRelid ¢atuls sdiedi S tilnkairthe Qﬂdioﬁﬂ‘beafter dosmg using
sol vent- was . renpved under vacuumto give am de
ERTAgRS |4p %ﬂlqoaa}ﬂé@q i dlhragjagimds | Hergaysedi £&3opardd comﬁound All
x;gllnfngﬁﬂs Cwﬁg'cgn&&%@ b gamea @fs 91%1 J Ql@c rH:%'\Qi@h e]hnes of the
ept at the sane tenperature or anot er h and then
appoupriatk Institotiows Ammelr C4ré 80d bsg Comnsttes|(lACUES filtered

of f hed t h wat d sti d wi h .
O L R ot R e i o s
s@mk APL B@Ob Hﬁ%gpelf@@rﬁétgi‘ (A e(‘l’ B%s%sﬁéﬁz% B (fl%l (f){ﬁ) -coupled to a
[0243] M xture of conmpound 3 (3 ny, 1. 38 mol
Stymedzy W& BRLE é%ilmangts@OI‘pngT(yczo,?bpn%pl)ltﬁtt@ﬂl(‘@kz)l@l{ragel G Cis

g“ggi f%ﬁ%n{igygi’ %Fkﬁ)fl’ ?ﬁtgfll d\/\“/gos?%:t(ﬁ]t (Cgﬁx 3 gé:ahb?Xt{ ' d'sﬂﬁples were

pregarpebamixiag kaowa adRysts oR@ﬁmedﬁmm%t piﬁénldwﬁs arfald>g er ddivative,
trough Celite, (#a%hed w th saturate [

ik G ch S dF LA 498 OreRgd BYFBloBkLD DEfhe calbraton sample
nRFT bARPARGH01 8RR RRPDluCrRR A1 G RURR R Rion o

fate. Conpound 33 was isolated
the HPLC by mixing an aliquot of plasma sample with 3 volumes of ice cold acetonitrile

containing internal standard. Samples were then centrifuged. An aliquot of the resulting
supernatant was then mixed with five volumes of 0.2% formic acid in water, injected to
the HPLC, and resolved in a methanol gradient (containing 0.18-0.2% formic acid). The
integrated analyte signal was corrected for that of the internal standard and compared to
the appropriate standard curve in order to define the analyte concentration.

[0246] The pharmacokinetic parameters shown in Table 4 were derived using

the WinNonlin Software package (Pharsight Corp, Mountain View, CA).
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chromat ogr apy (50% et hyl acet at e- hexane -
et hyl acetate). The yield was 352 ng (85% . EXAMPLE 11

wQ 0d4Aar215he phar macoki netic (PK) properties ofPCT/US2006/017988
pi rfeni done, pirfenidone analogs and derivatives were
assessed in dual canulated (right jugular/left
carotid) Sprague Dawl ey rats (Charles River
Laboratories, Inc., WIlmngton, MA). Male rats
wei ghi ng approxi mately 275- 300% wer e admi ni stered an
i ntravenous (5 ng/ Kg) or of#hle4(50 ng/Kg via gavage)
dose of conpound in an appropriate fornulation. Plasna
saRphtes Wese cCompotrwdl vilg: i nMRFiaft erClwbs candEClast E
desiofed tmgtkg i n the 24 hauw s afher dosh/bg/lgsimghr/BITA %
asAd@himant i coagul ant. Three aninmals were used forg Hich
comppund. All expegrinmentgs.gere2anductedipy traged
personnel in accor@gance wbh guigdy) i nespefpthe 35

appropriate Institgional;fpinaly,gare apdofse 193
Cor@Iiaiteess(gIACUC). [0245] Compound concentrati %4 40.5

were assesSed by L{sMs using a MDS SCI EX APl 3 '7 54.8
mass spectroneter plied Bi osystens, Foster Ci é’é; )
CA) coupled to a i madzu VP HPLC ( Shi madzu Corp.’,
Kyoto, Japan) outfitted with a Duragel G C18 guard
cartridge (Peeke Scientific, Redwood City, CA. :
Cal Uﬁi@f}' on\?\ﬁﬂ];g){h%s W8S inRhGBRTHRE ti¥n Me¥dMRd<AOWIe detail for
amount s “of pirteni d%ne, or a pirtfenidone anal og or

puthgusky af thagty and tinderstiandplga one skilled i tivkaart will apereviats that various

created. by serjal. dilution of. the caljbration s |l e
CHERESHB Todamfeorii Canchi e GHERelS AESkstc, Hopt FresiP scope of the
inS@flh & AINELEreB! BPRE, SHpbRiicdsNpA6its,Ophtdr? apfg)fi'@tiUHL endyublications,
m xi ng an aliquot of plasma sanple with 3 vol unes of
refegied s@rlepvacase ateby incerpasaied by rafergnierin dhdinentsetindar d.
Sanpl es were then centrifuged. An aliquot of the
resulting supernatant was then mxed with five
vol unes of 0.2%formc acid in water, injected to the
HPLC, and resolved in a nethanol gradient (containing
0.18-0.2% formc acid). The integrated anal yte signa
was corrected for that of the internal standard and
conpared to the appropriate standard curve in order
to define the anal yte concentration. [0246] The
phar macoki neti c paraneters shown in Table 4 were
derived using the WnNonlin Software package
(Pharsi ght Corp, Muntain View, CA). -66 WO
2006/ 122154 PCT/ US2006/ 017988 Tabl e 4 Route Dose
Compound T112 MRTinf C obs AUCl ast E of nmg/kg hr. hr
m./hr/kg ng-hr/m. % Admn. x 106 IV 5 8 13.9 20.3
0.117 30.2

63.9
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19 2.96 6.26 0.142 35 26 1.62 2.4 0.691 10.3 Oral 50

8 122.4 40.5 19 191.7 54.8 26 65.8 63.9 [0247] Wile
WO b@eperasent i nventi on has been described in sSBPOBUS2006/017988

detail for purposes of clarity and understandi ng, one

skilled in the art will appreciate that various

W%@%&Lﬁ 'fg.and detail can be nmade w t hout Al

partiig-tronrthe true scope of the invention.

figuren nictiddest nrRpRAAE Gegrespabevital pRadigiinase (SAPK) system,
appl i cations and publications referred to above,

CONRRTEIE GOREASHPS A seBOwY Wish apas EétOB?P't‘HE’iaFedéﬁli?quéfipﬁsg r(l(\a’IAPK),
-67 WO 20\9@&%%15&1% ?oﬁlﬁﬁ#&s%ﬁftg H %%;850 iﬁ/\%-rra!n% gg’%byﬁ[)l uM to

IS 1. A net ulating a stréss activ
pr otabiont ki00ged fGrSARK]tisyftatleast ono pps MAPK; awht acti ng a

CoRpr T Wherin th Eenst s Grsiat 1 SRER Hedlpaiy Rgentation
r ang@aofs RBOWMan lanMEEQ forbARIbItLAOSE MefArieishbinBi IZONAIK by the

at | east one p38 MAPK; and wherein the contacting is
condwpeneynédt a SAPK- nodul ating concentration that is

I : Ju g I
ot REIP Cit | ARRI R 08 MRBESE PR R0 o sy
comdistihg bHp3§a383M\BB3Y, andeB&ict ed from t he group
consjsting o 3.8a,. p38(3, 8y, and p385. 3. Th
ot hivd 1WE Teptlpdhof @ﬁm{})\/ﬂi el %1_6 FoREE 5 TR A g SAPK-
mBluldtimAEiceAPAYnathhNE 16NN bh a0 ot Aifbitich bEPSE MUPK by the
an E for inhibition of p38 VAP by the conpound.

compolind. net hod of Caim 1 in which the contacting is

condyct.ed at,, a, SAPK-. dul ati concentration th i,S
oot g BB et Lol BhinE PR AR R OB % sapic

meaHReLY dondentrativd thef RA6ssOthaCaR BT, § fovh@ibelich bhe3EWMPK by the
val ues and the EC30 val ues are obtained froma dose

se curve. 6. The nethod of Cdaim1l in which the
SAP “‘ﬁa | ALhpg 04" YHeAh iR BELS PAhiy End BhePBES val
TNFg5 Te gase 1|8n Ogh%olﬁle bf 2%5&%31/ at i@éoast 1855}3 7. TE% vatues are
obteinbd ftoof a @sairespindercuwds. ch the EC50 is in the range of
abou% 5[% M t% . . : . L
. e method of Claim 1 in which the SAPK-modulating concentration is
effective to alter TNFa release in whole blood by at least 15%.
7. The method of Claim 1 in which the ECs is in the range of about 50 uM to
about 650 pM.

8. The method of Claim 1 in which the compound comprises a pyridone ring.

9. The method of Claim 1 in which the compound is of Genus Ia:

X: XsR; Ry

Xa N )—Rs

Xo X0 Ry

Genus Ia;
wherein
Ry, Ry, R3, and Ry are independently selected from the group consisting of
H, C,-Cyy alkyl, substituted C;-Cyg alkyl, C;-Cjo alkenyl, C;-Cig haloalkyl, C,-Cio
nitroalkyl, C;-Cjo thioalkyl, C;-Cip hydroxyalkyl, Ci-Cio alkoxy, phenyl,
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about 650 M 8. The nethod of Cdaim11 in which the
conpound conprises a pyridone ring. 9. The nethod of

w@k@eme2iséi n whi ch the conpound is of Genus | a: PXHUXB0G117988
R2 X3 NR3 X2 X1 OR4 GCenus la; wherein Rla R2, RS,
and R4 are independently selected fromthe group

consj St i , - C10 al kvl ~ subst i 1~C )

ol iyt et e Bydtubll £ FRROIAIEE g Ttiboy, c-cig

ni t r dibkycarbo@yl, CIB-utdmidea l0Q mon&ikediHdiday GO igkdcgharide, and CO-

C1- C%j% al gﬁ% ggenyl , -68 WD 2006/ 122154

PCT/ PS5 9 substituted phenyl, hal ogen,"

hydroxyl, xC1xG16c.alkoxaral Kyl are GhabpdelP Q¥ete®LerbhOthe group

al koxycar_bonél . "GO uf oni de, GO norosacchari de,

CO- otangissng ehHs hdegenafd-Cotrlkpryt, yrdibydraxy.de; and X1,

X2, ! re independently selected fr, th

gro uéj& ’%}%én%qlesi%lﬂné@g ] b’hgﬁgrﬁlé]n ,?heci%@%mgl Kok )}l,letgbrr%%ﬁe’ ehydrate’
sdlyate oe\prodifig ol eomipddbf Glenfd B M 9, wherein the

con‘pﬁwﬂn is ﬁ met abolite, hydrate, solvate, or

pr odt trgt grmethed, aheiaHn 1dp e pgmpaund ispEGamisHBd of
Caim1l in which the conpound is of Genus Ib: R2 X3
N O/ OR4A GCenus Ib; wherein X3gs selected fromthe
group consisting of H h

alogen, —C1- C10 al koxy, and
OH R2 is selected frg @e N)up/ onsi sting of H,
Subgtit d C1-d o al kyl,

hal ogen, C1-C10 al kyl,
Cl1- C10 hydroxyal kyl, Cl1-C o ald&oxygl kyl, Cl1-Clo
car boxy, Cl1-C10 al koxycarbonyl, CO uronide,

CO nonosacchari de, CO ol i@ogsadighari de, and

CO pol ysawhérain de; and

X3 is selected from the group consisting of H, halogen, C;-C alkoxy, and
OH;

R; is selected from the group consisting of H, halogen, C{-Cyo alkyl,
substituted C;-Cyp alkyl, C;-Cyo hydroxyalkyl, C;-Cio alkoxyalkyl, C;-Cig
carboxy, C;-Cjo alkoxycarbonyl, CO-uronide, CO-monosaccharide, CO-
oligosaccharide, and CO-polysaccharide; and

R4 is selected from the group consisting of H, halogen, and OH.

12. The method of Claim 1 in which the compound is of Genus Ic:

Ro
@) R4

Genus Ic;
wherein

X3 is selected from the group consisting of H, F, OH and OCHj;

R, is selected from the group comnsisting of H, CF;, CHF,, CH,F, CH,OH,
COOH, CO-Glucoronide, Br, CHs, and CH;OCH3; and

R4 is selected from the group consisting of H and OH;

with the proviso that when R4 and X3 are H, R, is not CHj,
13. The method of Claim 1 in which the compound is of Subgenus II:
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R4 is selected fromthe group consisting of H,

hal ogen, and OR 12. The nethod of Caim11 in which
wo b@eazarpound is of Genus Ic: 2 X3 a N 0/ O PAT/USHN&I617988

Ic; wherein X3 is selected fromthe group consisting

of HH F, OH and OCH3; R2 is selected fromthe group

consisting of H CF3, CHF2, CH2F, CH2OH, COOH,

CO- d ucoronide, Br, CH3, and CH2 ; and R4 is

sel ected fromthe group consisting?f Hand OH wth

the proviso that whenyR4 0 X3 e H R2 is not CH3.

13. The nmethod of O ain A Wy cf t he conpound is of

Subgenus 11: -69 WD 2006/ 122194 P 4/ US2006/ 017988 R2

X3 & N OR4 Subgenus Il; wherein X3 is selected from

t he group consisting of HyubeHwmng OCH3; R2 is sel ected

fromthe grgup consi sting of H, CH2OH, COOH, CO

G ucoronide, CH3, and CH2OCH3; and R4 is selected from

t he gr oupXe tsreslesteid dpnotheigreupd-o@bisting ofHH B vind  CHat

when X3 i , then i,s not CH3. .14. T,
G arma i Re JhisekOf dn B dnte SOt ot SRS, Boon, co-
X3 &GNcOronRle) gERUsnd CH;0CHenéi n X3 is selected from
the group_consi sti nigr of H F, and OH, and ) )
R4 is selected from the group consisting of H and OH, with proviso that
when X3 is OH, then R; is not CHj,

14. The method of Claim 1 in which the compound is of Subgenus III:

R
X3QN;}
O

Subgenus III;

wherein

X3 is selected from the group consisting of H, F, and OH; and

R, is selected from the group consisting of H, Br, CH,F, CHF,, and CFj.
15. The method of Claim 1 in which the compound is of Subgenus IV:

O

Subgenus IV
wherein X3 is selected from the group consisting of H, halogen, C;-Cyo
alkoxy, OH, C;-Cyp alkyl, substituted C;-C;o alkyl, C;-C;p alkenyl, C;-Cio
haloalkyl, C;-Cjp nitroalkyl, C;-Cjo thioalkyl, C;-Cy¢ hydroxyalkyl, phenyl,
substituted phenyl, C;-Cyo alkoxyalkyl, C;-Cio carboxy, C;-Cyo alkoxycarbonyl,
CO-uronide, CO-monosaccharide, CO-oligosaccharide, and CO-polysaccharide.

16. The method of Claim 1 in which the compound is of Subgenus V:
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R2 is selected fromthe group consisting of H, Br,

CH2F, CHF2, and CF3. 15. The nethod of daim1l in
wokiosh22ibe conpound is of Subgenus 1V: X3 N QCT/US2006/017988

Subgenus 1V wherein X3 is selected fromthe group

consi sting of H, halogen, Cl-Clo alkoxy, OH C1-C10

al kyl, substituted Cl1-Cl0 al kyl, Cl1-Cl10 al kenyl,

Cl-Clo hal oal kyl, C1-C10 nitroal , Cl-do

t hi oal kyl, Cl1-Cl10 hydroxyal kyl, rfyl , substituted

phenyl, Cl-C o al koxyﬁlx@ﬁk Ay carboxy, Cl-do

al koxycar bonyl, CO uroon / nosacchari de,

CO ol i gosacchari de, and CO polysaccharide. 16. The

method of Claiml in which the conpound is of Subgenus

V: -70 WD 2006/ 122154 PCT/ US2006/ 017988 CF3 X3 & N

0/ O Subgenus V wher ei n SRPEEWSSE| ect ed from the group

consi st . ' - inHlg -

k] sumRrpUt O PERRE f o) K o i halogen, Ci-Co

Cl - GldsyalCedlk plkyl, sBbstThed i itCoalkgll Ci1-Che akenyl, C;-Cio haloalkyl,

t hi ogl kyl , ..Cl - Cl O hydr gxyal kyl henyl, s tituted .

pherl 1'&1"0?;@?‘% © %ﬁ%@‘y’é Sk @ﬁ%’éﬁg%gh&i : SubS“mf:d
a MRl 1K AEANCHE, o cAKdiD glak 1, CO- ide,
Cquqi gglsacjgﬁ{a?i de, a}gd COﬂO %I sacgﬁ?i&de. %7. O'T'llze oM

net he@-menaspeghaside, GO -phigespcabpdde gag Gbhpolysaceharidsnus

VI : - 4. - Me ' .
oy AT Y i SRR M HBRASE o vy,
CH3, or OCH3; R2 is methyl, C(=OH, C(=0) CH3,
C(=0) OCH3, (C(=0)0-glucosyl, R,

Xe—A—N )

Z Ry
Genus VI
wherein
Ar is pyridinyl or phenyl;
ZisOorS;

Xs3is H, F, Cl, OH, CHj3,or OCH3;

R, is methyl, C(=0)H, C(=0O)CHj;, C(=0)OCHj;, C(=0)O-glucosyl,
fluoromethyl, difluoromethyl, trifluoromethyl, bromo, methylmethoxyl,
methylhydroxyl, or phenyl; and

Ry is H or hydroxyl;

with the proviso that when R is trifluoromethyl, Z is O, R4 is H and Ar is
phenyl, the phenyl is not solely substituted at the 4° position by H, F, or OH.

18. The method of Claim 1 in which the compound is of Genus VII:
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fluoromet hyl, difluoronethyl, trifluoronethyl, broino,

met hyl net hoxyl, net hyl hydroxyl, or phenyl; and R4 is
wolee/1ies oxyl ; with the proviso that when R2 PET/US2006/017988

trifluoronmethyl, Zis 0, R4 is Hand Ar is phenyl,

t he phenyl is not solely substituted at the 4

position by H F, or OR 18. The nethod of CGaiml in

whi ch the compound is of Ggnus VII: -71 WO

2006/ 122154 PCT/ US2006/,017988 Yl ri2 1 \ \ R4 Y3 N O

Y4 X3 Genus VI wherein halogen Cl-do

al koxy, or OH VYl, Y2, are i ndependently

sel ected fromthe group cofsis |ngoof H, Cl1-C10

al kyl, substituted Cl-Clo ¥l Cl-C O al kenyl,

Cl-C O hal oal kyl, Cl-Clo nif kyl, Cl1-ClIO

t hi oal kyl, C -Clo hydroxyal k 1-C o al koxy, phenyl,
substituted phenyl, hal ogen, hydroxyl, Cl-Cl10

al koxyal kyl, C1-C10 car boxy, 2 C10 al koxycar bonyl ;
and R4 is H, halogen, or OH 19. The met hod of Claim
18 in which the conpound is: Br / \' NO20. A

nmet hod of treating or prebenuﬂ a d| sease state in a
subj ect, conprising iden g a subject at risk for
or havi ngylgr&gndi ti on sel ect ed froman inflamuatory
condition and a fibrotic condltl on; adm nistering a
conpound Xuis théalege). & tCio AlkaRy&r Qi i ve anount to

t t j
reat or Yyﬁ 'Yeé,(ggtan& Re a?é)ﬁq%ﬁééﬁgi}th);%%f‘éd?rérﬂ %ecﬁﬁﬁ’;? l:'(glﬁlstmg of

exhibits he ra about
100HNC -6 dllohj dmbl;tntumddll-@ﬁ) alhyhﬁl CnellEagl, KARK) haledkyl, C,-Cio

\g? e;ﬁ%?ﬂ@e b@ﬂ&ﬁ‘; tt oalk?f{m ‘ﬁ“cl 'R cijrg)%%llgyl bl 1- 8100 ralkso()e(y,u rrI])henyl
substituted phenyl, halogen, hydroxyl, C1-Ci¢ alkoxyalkyl, C;-Cp carboxy, Ci-Cio
alkoxycarbonyl; and

R4 is H, halogen, or OH.
19. The method of Claim 18 in which the compound is:

s

20. A method of treating or preventing a disease state in a subject, comprising

identifying a subject at risk for or having a condition selected from an
inflammatory condition and a fibrotic condition;

administering a compound to the subject in an effective amount to treat or
prevent the condition;

wherein the compound exhibits an ECso in the range of about 1 uM to
about 1000 uM for inhibition of at least one p38 MAPK; and

wherein the effective amount produces a blood or serum or another bodily
fluid concentration that is less than an ECsq for inhibition of the at least one p38

MAPK.
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fluid concentration that is | ess than an EC30 for

inhibition of the at | east one p38 MAPK -72 WD
wWQo@611A2454 PCT/ US2006/ 017988 21. The net hodrof/uSioas/m7988

20 in which the condition is selected fromthe group

consi sting of fibrosis, chronic obstructive pul nonary

di se i_nf y '
e B TTPC, AT o AR AOAS R e o
conbis@nd 6f fibkdsycBidnid dltasiive pilkRunast dischsar inflkintriasiry pulmonary

rheumat oi d_spondy I|t|s osteoarthritis,; %out sepsi s;
fibyepisi ddiepaibie; pémtabsku fibresis c Rronghightin cefitisrors sypdiome, chronic
n
o P R Y PR HE Bbus sepsis
sepiio dhadke endotngic ashmelt; erymbwggivediepeissoxicCGimhk’ syndrome myofacial

Pagl%l 2%&%&[ (? Sm | Sﬁnge ngl,ngésélgrlg% ﬁ&gal:ﬁxfegﬁ?%ory distress syndrome;

infIMERkEt bSwel HRYAES (FbIRLAMseadd; NPHOHass;deSRARE ulcerative colitis;
aut ol nmune aSt ritis; ast heni a gravi s; aut Ol nmune

glpmﬁmlmnephlam ﬁplgrodglma@ ic wethyliq)gi}th;,@}r@m gdisease; Ormond's disease;
onboc C S [ t|

L}tqt(l;} T é&s?rﬁe pa asﬁl@lﬁﬁﬁ bg?g\gllk Salftlr)igrlilrgﬁﬂ dh%rggléfﬁg aﬁeﬁ alfoimmune

ne‘wnbpéma S throibbdéyabpeniad) pambresyic ditooss; f.htbmSI sctive hepatltls hepatlc

Fiapi goneh lieaies At BbrONS ST ROV SSRGS, Potess; restenosis

céflﬁ’d}al' D1 Ak Sst@ﬁe%’lscﬁ@ﬁqﬁ & ngirﬁeﬁﬁmaa%Eﬁelﬁ‘l@fjs disease;
chronic pa’'n; allergies, cardiac hypertrophy, chronic

Hhuatargtorf aidisgass; B.adunwntsodlgmz:y a@ymchndndmomacmlxu allergies; cardiac

I
h)%grt?oah?fsclgiyﬁlaﬁlgﬁg falL ﬁtaé: n:%)g?s}ia%z gycf;rgﬂg,cciagﬁex?a malaria; leprosy;

le(lBARNRER] LoMe didvdées Reitssi's B}Qﬁl@&ﬁt tdchite §yR1005Y)QMiscld degeneration,
her ni at ed, ruptured, or prola sed intervertebral di

sk
busgidiar isadonitst leppryneviliss hemppt feed, oF Prolesed ‘ntervertebral disk
na J r e r;
S HCIRERRE, SroRBS” ENOLRL, P S5 9 omin
diZexse; ecancbierMempleSSrﬂpioe»s lmmlisj ﬁbrmmya\l/gm,ué,IDSélﬁqres 'Ansmre Herpes

Respi r.at or ndrone (.S C ovir

PG e ks P Sovge Ko ken e S e [48Rs): S amegpiovinus;
add @ashdantiiug. anount is | ess than 50% of an anount

t hat causes an undesirable side effect in the subject

23. 3hdheanetberl of Claimi2fhinevhich thaicEhctivseneampisuats than 50% of an

gl ot Rl Bl e RO BRARELED o e s

pirf emuﬂmnmemnalafgcmuﬁ&o ibhe/hivat the ccodipothdiinhiBis iankinase in the
which the conmpound is of Genus la: X4 X5 RL R2 X3 / N
SAPResignafing paiywRy-

24. The method of Claim 20 in which the compound is a pirfenidone analog.

25. The method of Claim 20 in which the compound is of Genus Ia:

e

Xy XsRy R
X3 N /
X, %0 Ry

Genus Ia;

wherein
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Genus la; wherein -73 WO 2006/ 122154 PCT/ US2006/ 017988

Rl, R2, R3, and R4 are independently selected fromthe
w@e@ap2aensi sting of H Cl-ClO al kyl, substit uP€rius2006/017988

Cl-d o al kyl, Ci1-Cl10 al kenyl, Ci1-C10 hal oal kyl, d-Co

ni troal kyl , Cl CI o thioal kyl, C-C o hydroxyal kyl,

Cl-Cl o aik .
o by 1 DS AL BAARE Bl b piing o
al k%ma@l&aaﬂw,,sugﬁtute@mldﬁ@ alGGt, I@Qrmgalkehgﬂl[ cae:w haloalkyl C1-Cio

CO- ol'i gosacchari de, and ol ysacchar i de;
X2, mimalkyd, Ginghoxshigalkyl n@@ﬁgm darrexyalighe (i 0f AR Ysh @henyl,
90 y -CFai@XYalcANg, oy JELBoky, Ci-C
i30S i hoech BRI CR SR O DAY, CrCu
rret aﬁmlxyta&boﬂw d@@h&pmds,dﬂ(\)anmosmchm@;i IGQrobgosaccharide, and CO-
nd la. 27. The method of Claim20 in
mé’ﬁﬁsﬁ‘@ dis of Genus Ib: 2 X3 &NOR4

Genus | b;x thzr exgl XA3 2h& BLlaes tisdbpbadmiy hel@t@Ufrom the group
consisting of H, "halogen, Cl-Cl0 al koxy, and OH, R2
i's s;en%sm@opffH dxﬁqgh@ @panddBsiati ng of H, Cl-d o

aI Ky, C’IJ &%‘%}M l‘hg%l 2@18,}1 l%oxy(%]n&gu%fl My dr Re¥BbIe! hydrate,

soa}al@&yp@ﬂbxyt}ﬂa,co&poum@nfdmusaﬁ} monosacchari de,
CO ol i gosacchari d ysacchari d and_R4 is
sel e7c7tg %@%ﬂ(gln%ﬁgﬁ%m&fmir (ﬁgf%‘ﬂ%w and
OH. 28. The met hod of Claim 27, wherein the conpound
is a netabolite, hydrate, sol vat or prodrug of a

conpound of Genus Th. 29. he od of daim20 in
whi ch the conmpound i sxg Ic 2 X3 a NO/-

Genus Ib;
wherein

X, is selected from the group consisting of H, halogen, C;-Cyo alkoxy, and
OH;

R, is selected from the group consisting of H, C;-Cyo alkyl, substituted C;-
Cyo alkyl, C;-Cyo hydroxyalkyl, C;-Cjo alkoxyalkyl, Ci-Cio carboxy, Ci-Cio
alkoxycarbonyl, CO-uronide, CO-monosaccharide, CO-oligosaccharide, and CO-
polysaccharide; and

R4 is selected from the group consisting of H, halogen, and OH.
28. The method of Claim 27, wherein the compound is a metabolite, hydrate,

solvate, or prodrug of a compound of Genus Ib.

29. The method of Claim 20 in which the compound is of Genus Ic:

Ro
xs@NQ
¢ R

Genus Ic;
wherein

X; is selected from the group consisting of H, F, OH and OCHj;

T4



04 GCenus Ic; wherein X3 is selected fromthe group

consisting of H F, OHand OCH3; -74 WO 2006/122154
wEObWBA8N6/ 017988 R2 is selected fromthe greopuUS2006/017988

consi sting of H CF3, CHF2 CH2F, CH2OH, COCH,

CO d ucoronide, Br, CH3, and CH2OCH3i and R4 is

selected §r om rou

t he provi SO le{)]tgc\}\% %chg&gﬁ é?%lsgglégw ﬁRg%?s no% \@éﬁg CHOH,

30. G@emgmwfor@@ﬂam Q8;, anth EFBOCHhendconpound is a

met abol i te, hydra ol vat e, pr u

conmpound Rfis @ﬁﬂ%‘g IeIEm tgigmﬁﬁé?oﬂséftﬁ’@d&g ]%(gkm 29 in

whi ch th &PRg%de e €0 qym{sc to 12

and 14 asﬂf?}pﬁggﬁl&%d &ﬁg‘ghnd npoﬁnd RIag 1N

O O 3@ Toel mehdd 0O ridr EOuwhedirOthe ¢0m1®‘mlé318 aa,n@tahoh@g hydrate,
solvate, or prodrug of a compound of Genus Ic.

31. The method of Claim 29 in which the compound is selected from Compounds

1 to 12 and 14 as follows:

Compound Compound
Number
OH
1 —
e
o}
0]
OH
2 peamm—
e
O
0]
3 _ O-Gluc
e
0]
CHj,
4 uusnay
< > N; /}
O OH
CHs,
5 —
HOON />
o)
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O HCH3 5 HO &N O -75 WD 2006/122154

PCT/ US2006/ 017988 Conpound Conpound Nunber @ 6 ON
wo200612124 CF3 8 N O 9 PHO & N O CF3 10 HErRuUBR00©017988

O 11 FN O CF3 12 - FN O

Compound Compound
Number
/

@)
© O
@)
OO0
0]
CFs
O
0]
O
@)
CF,
o @;}
@)
=00
v 0]
CF,
S e
O
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-76 WD 2006/ 122154 PCT/ US2006/ 017988 Conpound

Conmpound Nunber CH3 14 F -- &C~- NO/ O 32. The
woredohaekied Claim 20 in which the conpound i s OPCT/US2006/017988

Subgenus 11: R2 X3 & N 0/ O R4 Subgenus I1;

wherein X3 is selected fromthe group consisting of H,

CH and X i,S selected fr E\ﬁ%jgr oup consi sting
of H CH2 ;S%ﬂelr CoO Gucoro(%lg%g, , and CH2OCHS;
e

and R4 is d fromthe gr&qg consi sting of H and
OH, with proviso that when X37is OH then R2 is not
CH3. 33. Thelget hodF ahrﬁ— , Wherein the conpound
is a netabolite, hydr g oWvate, or prodrug of a
conmpound of Subgenus 1. 347 The nmethod of Caim20 in
whi ch the conpound is of Subgenus Ill: R2 X3 & NO
Subgenus 111; wherein X3 is selected fromthe group

consj.stin f _H, ) . . and R2 is sel ected fror
he 1 ohphefieside g B nyhigh B cRppopd 8 ST SLprbl BT
35. The nethod of O aim 34, wherein the conmpound is a
nmet abolite, hydrate, solvate, orRprodrug of a

compound of Subgenus |11 .,=36. nmet hod of C aim 20
i n which the conmpoundXs -@ dbgepus 1V - 77
O Ry

Subgenus II;
wherein

X3 is selected from the group consisting of H, OH and OCHz;
R, is selected from the group comsisting of H, CH,OH, COOH, CO-
Glucoronide, CHs, and CH,OCHj3; and
R, is selected from the group consisting of H and OH, with proviso that
when X3 is OH, then R; is not CHs.
33. The method of Claim 32, wherein the compound is a metabolite, hydrate,
solvate, or prodrug of a compound of Subgenus II.

34. The method of Claim 20 in which the compound is of Subgenus III:

@;}

Subgenus I1II;
wherein

Xs is selected from the group consisting of H, F, and OH; and
R, is selected from the group consisting of H, Br, CH,F, CHF,, and CFs.
35. The method of Claim 34, wherein the compound is a metabolite, hydrate,
solvate, or prodrug of a compound of Subgenus III.

36. The method of Claim 20 in which the compound is of Subgenus IV:
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WD 2006/ 122154 PCT/ US2006/ 017988 O DZ X3 N Subgenus

IV wherein X3 is selected fromthe group consisting of
wol2oohabagen, Cl-Cd o al koxy, OH, Cl1-Cl10 al kyl , PCT/US2006/017988

substituted Cl-Cd o al kyl, Cl1-Cl10 al kenyl,- Cl1-Clo

hal oal kyl, Cl1-C10 nitroal kyl, G -C10 thioal kyl, C1-C10

hydr oxyal kyl , phenyl, substituted phenyl, Ci1-C10

al koxyal kyl, Cl-Cl10 carboxy, Cl-Cl10 al koxycarbonyl,

CO uroni de, CO nonosaccharj de, O ol i gosaccharl de, and

CO pol ysacchari de. X1 )

wherei n the conpound P's fet abol ite, hydrate,

sol vate, or prodrug of a conppund of Subgenus |V. 38.

The nmethod of Claim20 in which the conmpound is of

Subgenus V: CF3 X3 & %}@Z Oﬁubgenus V wherein X3
is selected fromthe grotHP88YHsi'sti ng of H, hal ogen,

c a0 | §b icbiigieheCaF B1Qalogen, Ci-C
al kyl , C%Ih%%gyxﬁkeS%Qe@élf%ghﬁ%laogfkyf gca, ;Laogen 110

n| tﬂlﬁak%yDH,CG?t-Cl@ aﬂlml,oaubeytutecbﬁléim ket onQIl(kﬂkenyl Ci-Cio

bst it ut ed
Cl- E%lealgg]:jb 3 ‘Ou éﬁﬂ 1’al o%ycarqgﬁ%yﬁ&%ur on &ayalkyl phenyl,

Cco H@%ﬁﬁﬂ&ﬁﬁﬁé yplec1 e ﬂkd»g@ﬂ@t,otblaclod@;rbcmyd C1-Cio alkoxycarbonyl
CO- pol ysacchar

ide. 39. The nethod of 3{39 V\P 11 .
theC@bnmmdcpsmgncpﬁ@g%gflq:,@—ohwagq @rlde,sa&fl -polygpccharide.
pr O%L"glboineﬁlv&%%fﬁ eung o wWibhGRNS c\‘fmp@gnd TJ‘@ IH%MQG JOhydrate,

he cénpound 1's of “Genus
solX&tePdSrﬂ\dodth)fRléonﬁewmdsof\ﬂubgbmtséwn Ar is pyr| di nyI or

phen%l The met%og 0§C1a1m820 in which the compound is of Subgenus V:

CF,
xa@N;}
0

Subgenus V

wherein X; is selected from the group consisting of H, halogen, C1-Cio
alkoxy, Ci-Cyo alkyl, substituted C;-Cio alkyl, C;-Cyo alkenyl, C;-Cyo haloalkyl,
C;-Cio nitroalkyl, C;-Cjo thioalkyl, Ci-Cjo hydroxyalkyl, phenyl, substituted
phenyl, C;-Cyo alkoxyalkyl, C1-Cyo carboxy, Ci1-Cio alkoxycarbonyl, CO-uronide,
CO-monosaccharide, CO-oligosaccharide, and CO-polysaccharide.
39. The method of Claim 38, wherein the compound is a metabolite, hydrate,
solvate, or prodrug of a compound of Subgenus V.

40. The method of Claim 20 in which the compound is of Genus VI:

Ra
X3-—Ar-—N;/§
Z Ry
Genus VI
wherein
Ar is pyridinyl or phenyl;
ZisOorS;
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WD 2006/ 122154 PCT/ US2006/ 017988 X3 is H F, d, OH,
CH3, or OCH3; R2 is nethyl, C(=OH, C(=0 CHS,
w@eeoa 2358, C(=0) 0- gl ucosyl, fl uoronethyl, PCT/US2006/017988
di fluoronethyl, trifluoronethyl, brono,
met hyI rret hoxyl, methyl hydroxyl, or phenyl; and R4 is

H or t [ othat when R2 is
trlfluor WM%IZSHESI%? $’H and Ar is phenyl,
the phen}sd isS n{wﬁylsat(eJQ)H$u@&tO)0HI3edC@iO)O€§{34 C(—O)O —glucosyl,

posi tion 41, The thod f Caim
Vmeﬂmrﬁmpﬂ*yl,coﬁgggwalqt@yl,a rfluopumsthyl 81:05%% methyfmethoxyl

soI Shy?fan@ conpound of Subgenus V. 42.
The }&ngg; @{%ggﬂmsﬁoa wherein the compound is
sel ect edRf isdinoChydroxylds 14 to 32 as follows: CH3 14

g NC% 1gf1tg:%: p@Vlsgigaé vi}&n%z is %f%o%eth}fs s % I8 is 1 ad Ar is

phenyl, the phenyl is not solely substituted at the 4’ position by H, F, or OH.

41. The method of Claim 40, wherein the compound is a metabolite, hydrate,
solvate, or prodrug of a compound of Subgenus VL.

42. The method of Claim 40, wherein the compound is selected from Compounds

14 to 32 as follows:

CHs
14 F‘@'N />
O
CF3
15 CHs—O N: _/'>
O
O
CHs
16 _
O
0]
17 _
Ol
0]
CHs
' @N;_;
S
CHF,
1 @Nﬁ
J

_79-



0 -79 WO 2006/ 122154 PCT/ US2006/017988 O H 20 ON X
OCF3 21 G NOCH3 22 NO~- NO CH2F 23 aN O O 24
WO 206ad@54 25 aN O bNL Br \ 26 0

PCT/ US2006/ 017988 Br 27 N OCH3 FHzC \

20

21

22

23

24

25

26
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OHF2HC\ 29 NO OHBr 30N OH FHZC\ 31 NO

OCH3 -81 WO 2006/122154 PCT/ US2006/ 017988 F2HC \ 2
wW@2008/1221682 OCH3 43. The net hod of C aim 20 i n mm/Thovérer7988

compound is of Genus VII: Yl Y2 R4 1 Y3 NO Y4 X3

Genus VII wherein X3 is H, hal ogen, al koxy, or OH

YI, Y2, Y3, and Y4
group consisting o

Cl-d o al kyl

fBgre i ndependently selected fromthe

s Cl O al kyl, substituted
Cl1-C10 gl kenyl, C1-C O hal oal kyl, Ci1-Clo
ni troal kyl, C1-Cl O thi o Cl-Cl O hydroxyal kyl,

d - C10 al koxy, phenyl,

28

29

30

31

OCH,

FHC o~

(Nlo
OH
N~ SO

$

OH

Br S

|

N 0

7

OH

FHZC@

N~ O

OCHs;
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substituted phenyl, hal ogen, hydroxyl, C1-ClIO
al koxyal kyl, Cl-C o carboxy, C-C o al koxycarbonyl;
war@oR&2156 H, hal ogen, or OH 44. The net hod oPCTZUSINNG/017988
43, wherein the conmpound is a netabolite, hydrate,
sol vate, or prodrug of a conpound of Genus VII. 45.
The nmet hod of C aig1$§, wherein the conpound is: Br /
I \ NO46. A methoﬁl_I entifying a pharnaceutically
active conmpound, conprlising: providing a library of
conpounds; - WD 2006/ 22184 PCT/ US2006/ 017988
assaying a plurality of - conpounds fromthe library for
inhibition of at |east le p38 MAPK; and sel ecting at
| east one conpound frofwthe plurality of conpounds,
wherein the selected cgpppund exhibits an EC50 in the
range of about 1 Mto about 1000 M for inhibition of
the at | east one p38 MAPK. 47. A nethod of identifying
a pharjyaceuti ca . I VT
o oardgaof 8 Gt gb  SHERTRE RPN SURANTE 1
of conpounds fromthe library for inhibition of TNFa
secretion in a bodily quig in vivo; and sel ecting at
| east one conpound fromthg plurality of conpounds,
wherein the sel ect ed Yeappoupdxexfvbits an EC50 in the
range of about 1 Mto ab M for inhibition of
TNFa secretion in a beghTy N\ vivo. 48. A nethod
of identifying a pharmaceugically active conpound,
conprising: providing a ll% of conpounds;
assaying a plurality of conp fromthe library for
i nhibition of TNFa secretioﬁ\-y cultured cells in
vitro; and selecting at |east jpne conpound fromthe
plurality of conpounds, whgreify the sel ected conpound
exhibits an EC50 in the range o} about 1 Mto about
1000 gMwhefeiri nhi bition of TNFa secretion by cultured
cell invitro. 49. A nethod identifying a
phar macedpiitHl halogemy plkexp 8hP8tind, conpri si ng:
provi di ng, ay} Bl a8y v hreGRTRRHMGSY selected from the group consisting of

H, C;-Cyo alkyl, substituted C;-Cyp alkyl, C;-Cyo alkenyl, C1-Cio haloalkyl, C1-Cio
nitroalkyl, C;-Co thioalkyl, Ci-Cijo hydroxyalkyl, Ci-Cio alkoxy, phenyl,
substituted phenyl, halogen, hydroxyl, C1~Cio alkoxyalkyl, C1-Cio carboxy, Ci-Cro

alkoxycarbonyl; and
R4 is H, halogen, or OH.
44. The method of Claim 43, wherein the compound is a metabolite, hydrate,
solvate, or prodrug of a compound of Genus VII.

45. The method of Claim 44, wherein the compound is:
RO S
N~ 7O

46. A method of identifying a pharmaceutically active compound, comprising:

providing a library of compounds;
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assaying a plurality of conpounds fromthe library for
inhibition of TNFa secretion in a bodily fluid in
wokwe/ 12884 sel ecting at | east one conpound fr oPCT/082006/017988
plurality of conmpounds, wherein the selected conpound
exhibits an EC50 in the range of about 1 Mto about

1000 M for .inhibition.of TNE [ L

cells i nasi?f"jflP%.apE’ﬁ?ht Oifrﬁ?rﬁg%fmgfs %ri%%geﬁ]%’ i@%rgéorgmu%ﬂ[(ﬁqﬁ at least
phapy _M@;Eﬂdaﬁ i ve compound, conpri sing:
providing a library of conpounds; assayin luraljt .

of conposslersingeblpatipnc|copwaryd frgm the RIUAILY 6h oBDage, Wherein
secretipn acel RARAYZ T M '

B SRlR ok PR ep i hpeandual £ ot oo
whep®i for inHikitise bt etleasimpne pA8 MAPKDbi t s an EC50 in the

: A =0
8 el e BBt B Db s ine
2006/ 12(2:%534715@'5 1H5006f hRB8ds;51. The nmethod of any

one of alms 47-50 Turther conprising determning a
manmal i anssaping eiplyrabfy ¢fivempeinedst faem demiierarydior 5@.1131%% of TNFa
met hod of .an ne_.of. Clainms 47-50 further conprising
adn??ﬁr%tfoé‘rlpﬁé’oaﬂ%ﬂugde’f’é’@’toeandconpound to a test

subj ect . s3ctinkhie 14581 iR odipoth@ifidhbe ipluriiity @ cohi@otugdst wherein
subject has or is at risk for having an_inflanpat Oé)y £ 1000
Ol

condhet Sebrgtedzompped phibisorroE Cardy tepangs ofgbepht KAy i

A S R R
met QA AGhethh @b Mdditwingragiharhiteu i€y actveodinapovad, dongprising:

dose response curve. 56. The nmethod of Claim46 in
whi ch t hereahog pdibrasy pheoTppigdsiof about 50 Mto about

650 M 57, gﬁl% aanbg{lﬁﬂ%/ & co%@iuﬁasd'&mw‘fﬁé Eiéﬂr)zn{:bz ifHBioh Df TNFo

obt ai ned ¥V ose “respornse curve. net hod

of Ghabtarty dultuwdli clls theiraCafdl is in the range of about
50 Mto about 650 M 59. A 08 ound havi'.ngfthe .
formul a Seleginggsderst p1q compeyn ngihq phuraity of compounds, wherein

the selected compound exhibits an ECsp in the range of about 1 uM to about 1000
uM for inhibition of TNFa secretion by cultured cell in vitro.
49. A method of identifying a pharmaceutically active compound, comprising:

providing a library of compounds;

assaying a plurality of compounds from the library for inhibition of TNFo.
secretion in a bodily fluid in vivo; and

selecting at least one compound from the plurality of compounds, wherein
the selected compound exhibits an ECsp in the range of about 1 uM to about 1000
uM for inhibition of TNFa. secretion by cultured cells in vitro.
50. A method of identifying a pharmaceutically active compound, comprising:

providing a library of compounds;

assaying a plurality of compounds from the library for inhibition of TNFa.
secretion by cultured cells in vitro; and

selecting at least one compound from the plurality of compounds, wherein
the selected compound exhibits an ECso in the range of about 1 uM to about 1000
uM for inhibition of TNFa secretion in a bodily fluid in vivo.
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0/ O Subgenus I11; wherein X3 is selected fromthe
group consisting of H F, and OH R2 is selected from
wo b@egerisp consi sting of H and CF3; and wher ei PCT/082006/017988
conpound exhi bits an EC50 in the range of about 1 Mto

about 1000 Mfor inhibition of p38 MAPK; or a

pharmaceuti cal | L\ . .
ot ot georean oot 55 ad LolEnEhsodphitRh ARyt o
mahﬁnéﬂ&h@&léﬂeoﬁﬁg@é%&%ﬁ dompoahect ed from Conpounds 8 to

as follows: -84 WO 2006/122154 PCT/USZOQ6/017988
CorrﬁZ;u’Pm Cethpd ohany pameferlampsd7-80 guyther epmyripipg @dginigiering the

selron compoH%lto est glb}e]ct.P FN O CR3 12 FN

53. The method of Claim 52 in which the test subject has or is at risk for having
an inflammatory condition.

54. The method of any one of Claims 47-50 wherein the p38 MAPK is selected
from the group consisting of p38c, p38P, p38y, and p385.

55. The method of Claim 46 wherein the ECs is obtained from a dose response
curve.

56. The method of Claim 46 in which the ECs is in the range of about 50 uM to
about 650 uM.

57. The method of Claim 47 wherein the ECso is obtained from a dose response
curve.

58. The method of Claim 47 in which the ECsp is in the range of about 50 uM to
about 650 uM.

59. A compound having the formula of Subgenus III:

@;}

Subgenus I1I;
wherein

X3 is selected from the group consisting of H, F, and OH;

R, is selected from the group consisting of H and CF3; and

wherein the compound exhibits an ECso in the range of about 1 pM to
about 1000 uM for inhibition of p38 MAPK; or a pharmaceutically acceptable
salt, ester, solvate or prodrug of the compound.
60. The compound of Claim 59 in which the compound is selected from

Compounds 8 to 12 as follows:
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O 61. The conpound of C aim59 having an EC50 in the
range of about 1 PMto about 1000 gMfor inhibition
we@boopldR1MAPK. 62. The conpound of C aim 61 i n pi/Tk20061€17988
EC50 is in the range of about 50 gM to about 650 gM
63. The conpound of C aim 61 having an EC50 in the
range of ahout 1 gMto about 1 or inhibition
of TNFa sect®RVH n a bodily fggglgg%&vi vo. 64. The
conpound of MX¥8P¢h 61 having an EC50 in the range of
about 1 PMto about 1000 gM for inhigH.tion of TNFa
secretion by cyltured cells jin vit 85. A conpound
havi ng the fortul a of Genus N85/V\D 2006/ 122154
PCT/ US2006/ 017988 R2 X3-Ar-W-¥Z Genus VI wherein
Ar is pyridinyl or phenyl; ZisO@sS;, X3 is H F, d,
OH or OCH3; R2 is nethyl, C(=OH, C(=0) CH3,
C(=0) O gl ucosyl, fluoronethyl, difluoronethyl,
trifluoronethyl, nethylnmethoxyl, nethylhydroxyl, or

phenyl; and R4 is H or hydroxyl; with the proviso

t hat V\henRZigtriquor 19 0, R4 is H and
Ar is phenyl, the phenyl i sS\ngt |y substituted at
the 4" position by H F, or OH erein the conpound
exhibits an EC50 in the range of about 1 Mto about
1000 Mfor inhibition of p38 MAPK; or a
pharmaceutically acceptable salt, esfer, solvate or
prodrug of the compound. 66. The co tnd of C ai m 65,

wher ei n the colpound is'ﬂiﬁl d [flr_o Conpounds 14 to
32 as follows: CH3 14 0 /
o)

H F— }ND
o

CF,
2 @;}
o)

61. The compound of Claim 59 having an ECsg in the range of about 1 uM to
about 1000 uM for inhibition of p38 MAPK.
62. The compound of Claim 61 in which the ECs is in the range of about 50 uM

to about 650 uM.
63. The compound of Claim 61 having an ECso in the range of about 1 uM to

about 1000 uM for inhibition of TNFa. secretion in a bodily fluid in vivo.
64. The compound of Claim 61 having an ECso in the range of about 1 uM to

about 1000 uM for inhibition of TNFa. secretion by cultured cells in vitro.
65. A compound having the formula of Genus VIL:
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CF3 15 CH3-ONO/ OOCH3 16 ON O 17 N O -86
WD 2006/ 122154 PCT/ US2006/ 017988 CH3 18 O-N S CHF2

wa 201150 OH 20 ON,/ OCF3 21 C & N O CH3CT/RR20M5/017988
Xl NOCH2F 23 ON O

Ra2
X3_AF—N B />
Z Ry
Genus VI
wherein
Ar is pyridinyl or phenyl;
ZisOorsS;

X3 is H, F, Cl, OH, or OCH3;

R, is methyl, C(=0)H, C(=0)CHs, C(=0)O-glucosyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methylmethoxyl, methylhydroxyl, or phenyl; and

R4 is H or hydroxyl;

with the proviso that when R is triﬂuororhethyl, Zis O, Ry is H and Ar is
phenyl, the phenyl is not solely substituted at the 4 position by H, F, or OH;

wherein the compound exhibits an ECso in the range of about 1 pM to
about 1000 pM for inhibition of p38 MAPK; or a pharmaceutically acceptable
salt, ester, solvate or prodrug of the compound.
66. The compound of Claim 65, wherein the compound is selected from

Compounds 14 to 32 as follows:

CH,
14 F@—N _/>
0
CF4
15 CH3—O N: _/’>
9
o)
CH,
16 _
)
0
17 _
)
0
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024 aNO 25 N O cw

PCT/ US2006/ 017988 Br \ 26 O N Br

wQ@soosl182154 | z~|

OH F2HC 29 NO OH Br \
FHZC ~0 31 N O OCH3 -88 WD 2006/ 122154

PCT/ US2006/ 017988 F2HC \

18

19

20

21

22

23

24

25
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32 NO OCH3 67.
EC50 in the range
w0 pdvch221son of at
of daim67 in wh
50 M to about 65
havi ng an EC50 in
M for inhibition
in vivo. The
in the ra

70.
nge26of about

The conpound of C aim 68 having an
of about 1 Mto about 1000 M for
| east one p38 MAPK. 68. The PONpS206017988
ich the EC50 is in the range of about
0 M 69. The conpound of C aim 67

he range of about 1Mto about 1000
of" cretion in a bodily fluid
conp f Caim67 having an EC50
oabout 1000 M for

nd

i nhibition of TNFa secretion by cultured cells in

vitro.
Yl
H, hal ogen,
i ndependently sel

71. A conp

Y2\ RA Y3 # NO
al koxy,

ound g the formula of Genus VII:
8 CGenus VIl  wherein X3 is
or Y, Y2, Y3, and Y4 are

ected ffon1the group consi sting of

H, Cl-Cl10 al kyl, s ti ed Cl1-Cl10 alkyl, Cl-Co

al kenyl, C1-C10 hal oalkyl, |C1-Cl10 nitroal kyl, Ci1-Cl10
t hi oal kyl, C7d o hydr |, C1-C10 al koxy, phenyl,
substi tuted phenyl, halolen,(%ydroxyl, Cl-C10

al koxyal kyl, Cl1-C10 carbsyxy, Cl-Cl0 al koxycarbonyl;
R4 is H, hal ogen, or d -89 WO 2006/ 122154

PCT/ US2006/ 017988
EC50 in the range
i nhibition of p38

the conpound exhibits an
ut 1 Mto about 1000 M for
MAPK; oOcHa pharnmaceutically

acceptable salt, ester, solvate or prodrug of the
conpound. 72. The of G aim71 having an EC50
in the range of about o about 1000 M for

i nhi bition oR8at |east 8 MAPK. 73. The conpound

of daim71 in wh
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to about 650 M 74. The conpound of Claim 71 having an
EC50 in the range of about 1 Mto about 1000 M for

WO pdveh22ison of TNFa secretion in a bodily fl ui BCT/NS2006/017988
vivo. 75. The conpound of C aim 71 having an EC50 in
the range of about 1 Mto about 1000 Mfor inhibition

of TNFa secretion ultured cells in vitro. 76. The
conmpound of Claim 71, Yavhng the fonnula: Br N O sl
77. The conmpgund of d @i 1 having an EC50 in the

range of abolt 1 gMto MNaboHt 1000 gM for inhibition

of at | east one p38 MAPK~_78. The conmpound of Claim71

in which the EC50 is i e range of about 50 gM to

about 650 M 79. The c und of Claim 71 having an

EC50 in the range of abQJ{ng gMto about 1000 gM for

i nhi bition of TNFa secreticon in a bodily fluid in

vivo. 80. The compound of Caim 71 having an EC50 in

t he range of about 1 Mto about 1000 gM for

i nhi6Bi ThooomporTiNke Cletm &8 lvittgya ECsuinethedangs of gbout 1 uM to

vitr A rmaceuti cal j£ion conprising the
ab@&}r}ﬁggﬁg/}g}f 1@§%ﬂp§gatgﬁa(js%gne m(%ut ically
accet akd &@%&hai&r@lmﬁ@ irAwhioA riBEEtis tratheaamngeosti dbowtn50 pM
conprising the conmpound of Claim®65 and a
to phewt pae elyt-i cal | y acceptabl e excipient. 83. A
phar ' 0 bh | $i19 ABo@f1 M to
& aity 70 bR CRlh EMERPH TI0il IR, SRETeraRaR L uM
ab84t 1000 eMD RarinEbiziohiof ANFeosepetibh imabadilydlwd i 81

wherein the conposition _contains amgunt of sajd
conp®uhbe cormpoynd elClundy haying fyi 'sgflﬁﬁ Bhet 8§§t°“t 1 M to
ti-ent . - 88
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everpl. Avwnghaysd hivingthetfonmsa af Geeds, VIt wi ce a week, and

once a week. 85. The pharngceutical of Caim82,

wherein the conposition contains an anount of said

compound that is sel ectsed A adniffi stration to a

patient on a schedul e sel @ om tw ce a day,

once a day, once everyytm dree times a week,

twice a week, and once a \

X3

Genus VII

wherein

X3 is H, halogen, alkoxy, or OH;

Y1, Yo, Y3, and Yy are independently selected from the group consisting of
H, C;-Cyp alkyl, substituted C;-Cyo alkyl, C1-Cio alkenyl, C;-Cjg haloalkyl, Ci-Cio
nitroalkyl, C;-Cpo thioalkyl, C;-Cio hydroxyalkyl, C;-Cio alkoxy, phenyl,
substituted phenyl, halogen, hydroxyl, C;-Cio alkoxyalkyl, C;-C;q carboxy, C1-Cio
alkoxycarbonyl;

R4 is H, halogen, or OH; and
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86. The pharnmaceutical conposition of C aim 83,

wherein the conposition contains an anount of said
weompoigh that is selected for administration POI/ES2006/017988

patient on a schedule selected from tw ce a day,

once a day, once every two days, three times a week,

tw ce a nd k. 87
e ySel SR Bl D0, AECRR O g o
subjg&it @00 &M Goe dHisitise!0EGRe AMIAPET ortavplamAaceaiall paceeptable

a day, once every two days, three  tinmes a week, twce
a wedlk, es@naohn@@rarmoytsscomﬁ%t hod of O aim 21,

wher.gi ﬁ\,ﬁes g@@g@@g@ﬂ a‘h rm g@g irf theS@hge of YBHRCE 1M to

on a“sc a day, once a day,
ab@ﬂtcmoe\pM Yortinddbitiey ©f at least ene p38‘rbb°x1%{( week, t WI ce a

e, B0 0SS 5, 2 by RGBS BRI B abus 50

to%% 168 90. The nethod d aim 21, wherei n the
it is chronic al | ograft flbr03|s The
nret h7ddTrm apmpound ehEtadmn i h@/n@ga ARl iEGsp An ﬂ§ mg% ﬁ&@h@l&? 1 uM to

puI fi. et h [
st RPN e @iofios e ShesiR e sbed by D0
pul MENGLY cBinpS@REof CHIm 71 having an ECsp in the range of about 1 M to
about 1000 uM for inhibition of TNFa secretion by cultured cells in vitro.
76. The compound of Claim 71, having the formula:

s

77. The compound of Claim 71 having an ECso in the range of about 1 uM to
about 1000 pM for inhibition of at least one p38 MAPK.

78. The compound of Claim 71 in which the ECs is in the range of about 50 uM
to about 650 pM.

79. The compound of Claim 71 having an ECs in the range of about 1 M to
about 1000 pM for inhibition of TNFo secretion in a bodily fluid in vivo.

80. The compound of Claim 71 having an ECs in the range of about 1 pM to
about 1000 pM for inhibition of TNFa. secretion by cultured cells in vitro.

81. A pharmaceutical composition comprising the compound of Claim 59 and a
pharmaceutically acceptable excipient.

82. A pharmaceutical composition comprising the compound of Claim 65 and a
pharmaceutically acceptable excipient.

83. A pharmaceutical composition comprising the compound of Claim 71 and a

pharmaceutically acceptable excipient.
84. The pharmaceutical composition of Claim 81, wherein the composition

contains an amount of said compound that is selected for administration to a patient on a
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schedule selected from: twice a day, once a day, once every two days, three times a week,
twice a week, and once a week.

85. The pharmaceutical of Claim 82, wherein the composition contains an amount
of said compound that is selected for administration to a patient on a schedule selected
from: twice a day, once a day, once every two days, three times a week, twice a week,
and once a week.

86. The pharmaceutical composition of Claim 83, wherein the composition
contains an amount of said compound that is selected for administration to a patient on a
schedule selected from: twice a day, once a day, once every two days, three times a week,
twice a week, and once a week.

87. The method of Claim 20, wherein said compound is administered to said
subject on a schedule selected from: twice a day, once a day, once every two days, three
times a week, twice a week, and once a week.

88. The method of Claim 21, wherein said compound is administered to said
subject on a schedule selected from: twice a day, once a day, once every two days, three
times a week, twice a week, and once a week.

89. The method Claim 21, wherein the condition is bronchiolitis obliterans
syndrome.

90. The method Claim 21, wherein the condition is chronic allograft fibrosis.

91. The method Claim 21, wherein the condition is idiopathic pulmonary fibrosis.

92. The method of Claim 21, wherein the condition is chronic obstructive

pulmonary disease.
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