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inhibitors for the treatnent of aninmals having acute

i nflammati on and conditions caused thereby. In
particul ar, the present inventton provides nethods for
treating animal s having acute inflammtory conditions,
including mastitis, by adm nistering at | east one p38
MAP ki nase inhibitor. The present invention also

provi des net hods fMETHODS@F TREATINGACUTEt i on and

r educi INFLAMMATION IN ANIMABS WITHp 38 MAPKINASE INHIBITORS

i nflammatory conditions by admi nistering at | east one

p38 MAP ki nase i nhibit Background of the Invention

Acute inflanmatory resmm%ls of t en damage

ti ssueThieepnelsélhtrigvénuoh oclatesfto tregase ofrp3si MARekirfasadthibitors for the
nd.conco tan t|v act ver

SPeRTE0r ShAiREl R s LR Ded A B et S lbnsrey.

(Mﬁbulm ﬂmsmsmten\keayorepmmes metkods/fod tieatirgy gmimlals having acute

duct dth lifi t' f .cel.l ul
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keonalitien$ Opadministering 20643} okeepB&IMAP Bnagedhhibitay.
12:1-13.). Early inflammatory events include cytokine

rel ease, activation i on of
neutrophils with su bﬁagk L Aquﬁﬁ& n%t tn of nononucl ear

cells. Aq:xﬁelnﬂamnhatmasesmhagssmmmmatsajﬁen@iamaga tissue resulting in

B 51 IR R Lot DA LRt e
pﬁadmnlandaxee‘ormndettor [(S)-5-[2-(1 -

Py | FHENRE LB B e Ibbes s haitidmldidd Hignal

r omet hy
transduction and the amplification of cellular responses to stimuli. The p38 group of

MAP kinases is a group of MAP kinases associated with the onset and progression
of inflammation. The p38 group has at least three known homologues of the original
‘p38 MAP kinase (Ono et al. (2000) Cellular Signalling 12:1-13.). Early inflammatory
events include cytokine release, activation and rapid accumulation of neutrophils with
subsequent recruitment of mononuclear cells. p38 MAP kinase plays a central role in
regulating a wide range of inflammatory responses in many different cells. Recent
studies have shown that a p38 MAP kinase inhibitor [(S)-5-[2-(1-
phenylethylamino)pyrimidin-4-yl]-1-methyl-4-(3-trifluoromethylphenyl)-2-(4-piperidiny)
imidazole] reduced initial neutrophil recruitment to the lung in a murine model of mild
pulmonary inflammation induced by lipopolysaccharide (LPS) ( Nick et al. (2000) J.
Immunol. 164:2151-2159.) p38 MAP kinase is activated by dual phosphorylation
after stimulation by a wide array of extracellular stimuli including physiochemical
stress, treatment with lipopolysaccharide (LPS) or E. coli, signal transduction from
the Toll-like receptors, as well as, TNF and IL-1 receptors. The products of the p38
phosphorylation mediate the production of inflammatory cytokines, including TNF, IL-
1, IL-6, iINOS and cyclooxygenase-2.
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Nick et al. (2000) Immunol . 164:2151-2159.) p38 MAP

ki nase is activated by dual phosphorylation after
stinmulation by a wide array of2-extracel lul ar stinmuli

i ncl udi ng physi ochem cal stress, treatnent with

| i popol ysaccharide (LPS) or E. coli, signal

transduction fromthe Toll-1ike receptors, as well as,
TNF aridadtitis (5 aneaftiptiom sf ladtaéng daiducaves axid islomept e most costly
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'S cause |on
krmmlseﬂedﬂcepanullquymmtlonnswmiy@trwmtplmd:impdzlwlologlc changes
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'S I'nC uce
pfeiuliy 4. Eoft gaanmgmﬁirﬁﬁ(@)a&mmmormmd torstins by rejerence;

gﬁﬁsﬁg%i al® 8%1% Bﬁeﬁéﬁgm mﬁ} Ifof ?%?hggteggts %chﬂ%%}e() f“ Dgii[H Sci.

t He3407F34d iy ®hoster eteslp 61994) ﬂ_dlmmmamaasw i Mastitis caused by
S0 B O 0B ol
Sfisasiser Culor af al. (12901 Pisprdebat tre Soammazy, g_la@d’ imMla@®:animal

Y3LEL., BlP. ﬁmuth( ﬁ%g VJMo@ {:Xm th, %i@%@%é\{l@%ﬁsjpp. 1047-

VST i tthlcalai;Me haries otamildly aﬁe@h@qa@M@s wdibthabgasain the milk,

gﬂfbugﬂgé\];egél&lnﬁéct&# hn‘ﬁﬁe{sfgg‘o@ tl%(r) Ir g?)g Ho?hfé%%r fo ns%gtemlcally

dll aenis that ditargdie.aBlipelinicad thastitieels, prayaent Sninany dIineherds. Affected
\érsc%}ggﬂgéfed whth tﬁ@ééﬁplgémc bﬁﬁ%"@ dg?c?rbea %ggve %‘&@anca signs

I nica | sease varl o_m m ) ecte dart
wire mbewnnﬂwslevei of semati¢ kellstingreasgs indhe mik wvhlchi elaartg@ can be

' ' ! Rled by lowered
R4 B i AT e iy Sl g o bover
nmiit proddcetion apfi@v%ﬂoemiltw n many dal ry herds. Affected
Here we disclose inhibitors of the kinase activity of p38 useful in a method to

treat acute inflammatory conditions characterized by enhanced p38 MAP kinase
activity resulting in animals having increased milk production with reduced loss or

discard.

Summary of the Invention

The present invention provides a method of treating an inflammatory disease
or enhancing the recovery from acute inflammatory disease in an animal in need
thereof which comprises administering to said animal an effective amount of at least
one p38 MAP kinase inhibitor.

Another aspect of the present invention is a method for the enhancement of
milk production or reduction of milk loss in an animal suffering from an acute



quarters are infected wth the pathogenic bacteria
descri bed above, but clinical signs are absent. The

wO eael667 somati ¢ cell s increases in the m |k, PEUIB204/004035
change can be detected by conventional neans.
Subcl i nical mastitis is acconpanied by |owered mlk
production and mlk quality. Bere we disclose
inhibitors of the kinase activity of p38 useful in a
nmethod to treat acute inflammatory conditions
characteri zed by enhanced p38 MAP ki nase activity
irdlarimadtony diseasa iwhidrscdmawiseg theradremisteation tksaid odnmadl o an
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i nf | arnthird aypetit ©f Heepreserd imhantomig difeetedde aveethod pbinhibiting the
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éﬁﬁf@?@fwggggﬁﬂéﬁ*@%§§%ﬁ§%ﬁ£1 of an effective anmount

of at Ih epséfened epB®dividnikiha 288 MAM kinase nhibot isisetected from
aspect,., of i 1V, ion is directed to a

met hod? of T"E‘???‘g@?%g ?’Jh'febrﬁp_\}‘%t hesis and activity of the
COX-2 enzyne, TNF or IL-1 in an aninmal conprising the

admi nistration of an effective agount of at | east one

p38 MAP ki nase i nhi bj I n angt her aspect the

present invention i a nmet hod of

i nhi bi ting apopt efi iNQ angani mal

conprising the admn
of at |east one p38 MAP ki nas
preferred enbodi nent, the p38/MAP ki nase inhibitor is
selected from (i) the conpomid of Fornmula I,

wherein R is —H;

R? is substituted and unsubstituted heterocyclic, cycloalkyl, aryl, heteroaryl:
wherein heterocyclic is a 5-, 6- or 7-membered saturated, partially saturated or
unsaturated ring containing from one to three heteroatoms independently selected
from the group consisting of nitrogen, oxygen and suifur; and including any bicyclic
group in which any of the above heterocyclic rings is fused to a benzene ring or
another heterocycle; and the nitrogen may be in the oxidized state giving the N-oxide
form; and optionally substituted with Ry;

Ry for each occurrence is independently -halo, -OH, -(C4-Cg)alkyl, -(Cz-
Ce)alkenyl, -(Co-Cg)alkynyl, -O(C4-Cg)alkyl, -O(C,-Cg)alkenyl, -O(C,-Ce)alkynyl, -
(Co-Ce)alkyl-NR'®R™, -C(0)-NR™R'", -SO,R™, -SOR", -SR'™, -NR"-SO,R", -
NR™-C(0)-R", -NR"™-OR", -SO,-NR"™R", -CN, -CF;, -C(O)(C;i-Ce)alkyl, =0,
-SOz-phenyl, or C(O)-Ar or het-Ar;

R® is independently -H, -halo, -OH, -(C4-Cyg)alkyl, OCHs, NH,, NHR,
wherein R is aryl, heteroaryl or alkyl; and
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wherein RL is - H R2 is substituted and unsubstituted
heterocyclic, cycloal kyl, aryl, heteroaryl: wherein

whedosnewyrlic is a 5-, 6- or 7-nmenbered sat ur aP@HIB2004/004035

partially saturated or unsaturated ring containing
fromone to three heteroatons independently sel ected
fromthe group consisting of -Attrogen, oxygen and

sul fur; and including any bicyclic group in which any
of the above heterocyclic rings is fused to a benzene
ring or another heterocycle; and the nitrogen may be
i n t h&*ixsudistitatbdstnatum syibsiitotpdtarg addatereafybr m  and

72| PR it h Y e Bt 616 058,

Chpadik ¢ oy 2, carbioG2iddy, aithgnipbn theG{ddnecidy) cdrkgn atom, may optionally

P%%‘%‘f ‘&iwf%ﬁﬁ_f%a%@%@%@%ﬁyﬁl%e&f@@ S, Oaggyly and

WBRS eadtiREBHSCRBRMAs optinfdly-sObaitutetiyith NR U3 [era,

-G MRAT o l e gfns BER, or I B mpey pperi

oHe catb@hatom Giher-tjadr iG el @ralekijig cati@mBatonHad KieRthynyl atoms, may

D WR ryl t vl ar al kvl .. ' :
SHEGRID 5P atPadi i, Bt o R kel BREN Sarbp avom '
@pﬁorm;lsﬂbstitteaﬂ:wnlm&@m@rhaéo;are each i ndependently -
H-( ail R%aﬁac} Il({wtare l‘é@&r\ “?%%lett]rerq'\'/iﬂ?N (E@(I\PIR‘,H tﬁéf&%’attﬁ%ﬁ@d to form
than tthe connectihg carbon atom rmay opti onally be
thepl aced with 1 or 2 heteroatons independently
sel ect fr erein each carbon atom
i's opt@gnaltﬁé;&dgnﬁosgﬂa{aﬁt%éﬁgm lnlhl, 2 or 3 hal o;

-(C2-Co6) al kenyl, optionally substituted with 1, 2 or 3
hal o; or -(C2-C6)al kynyR’ wherei n one carbon at om

ot her than the nnecti/ng carbon atom and the et hynyl
atons, nay opti ‘o- repl aced with one oxygen atom

and wherein each cgrbon tomis optionally substituted
with 1, 2 or 3 halo, o

and R14 are taken
together with NS WAT

ar e attached to form
A ) I

wherein “A” is substituted or unsubstituted pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl;

R® and R are independently H or substituted or unsubstituted (cyclo)alkyl,
phenyl, heteroaryl, or heterocyclyl;

R®is independently halo, (perhalo)alkyl, (perhalo)cycloalkyl, alkenyl, alkynyl,
heterocyclyl(oxy), phenyl, OH, (perhalo)alkoxy, phenoxy, alkylthio,
alkyl(amino)sulfonyl, alkylsulfamoyl, carbamoyl, acyl or carboxy; and

sis 0-5;

(i) the compound of Formula Il



het; (ii) the conpound of Fornula Il, [R8 wherein "A"
IS substituted or unsubstituted pyrrolyl, imdazolyl,

w@apaloyt , oxazol yl, isoxazolyl, thiazolyl, oPE€T/IB2004/004035
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i sothiazolyl; R6 and R7 are independently H or
substituted or unsubstituted (cyclo)al kyl, phenyl,
heteroaryl, or heterocyclyl; R is independently halo,
(perhal o) al kyl , (perhal o) cycl oal kyl, al kenyl, al kynyl,
het erocycl yl (oxy), phenyl, OH, (perhalo)al koxy,
phenoxy, al kylthio, alkyl (am no)sulfonyl,
al kyl sul fanoyl, carbatoyl, acyl or carboxy; and s is
0-5; (iii) the conpoﬁnd of Formula Il s[R1
wherein "B" is a sustituted or unsubstituted hetero
group, such as pyrrol i m dazol yl, pyrazolyl,
oxazolyl; RIO is ycl oal kyl ,
het er ocycl oal kyl N etergaryl; RLO is H, alkyl,
phenyl, F, O or CN ;’5B of (iv)gthe

'S

conpound of Fornula |I\&=kY b[R wieregin "C
substituted or unsubstituted pyrpotyl, inidazolyl,
pyrazol yl, oxazolyl, isoxazolyl/ thiazolyl, or

i sot hi azol yl ;
\

Ry Y
wherein “B” is a substituted or unsubstituted hetero group, such as pyrrolyl,
imidazolyl, pyrazolyl, oxazolyl;
R%is H, alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl;
R'is H, alkyl, phenyl, F, Cl or CN; and
s is 0-5; or
(iv)  the compound of Formula IV,

v

wherein “C” is substituted or unsubstituted pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl;

R is H, alkenyl, alkynyl, or substituted or unsubstituted (cyclo)alkyl, phenyl,
heteroaryl, or heterocyclyl, or amino;

R™ s halo, (cyclo)alkyl(oxy), (perhalo)alkyl, alkenyl, alkynyl, phenyl,
heteroaryl(oxy), heterocyclyl(oxy), OH, (perhalo)alkoxy, phenoxy, alkylthio,
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R11 is H, alkenyl, alkynyl, or substituted or
unsubstituted (cycl o)al kyl, phenyl, heteroaryl, or

whedsnedyrl yl, or am no; R12 is hal o, PCT/IB2004/004035

(cycl o)al kyl (oxy), (perhalo)alkyl, alkenyl, alkynyl,
phenyl , heteroaryl (oxy), heterocyclyl (oxy), OH,

(per hal o) al koxy, phenoxy, al k$tthi o, al kyl sul fonyl,

al kyl am nosul fonyl, NO2, substituted and unsubstituted
am no or carbamoyl; and s is 0-5. In a preferred
enbodi nent, the p38 MAP kinase inhibitor is (i) a
aikyokioryl, MiytSmirdsuliBid; NS, ubis)itutedcanomsuitisthierianio or
MAPK| #6 agd (Hi) a conpound MAPKi #3 Q >- NHAc MAPKi
KRPEMAYG RN conpound of FormulalliaMe Hia or (v) a
conpognslo® Forrmula IVa IVa In a preferred enbodi nent,

consi 3t PRPOY S Hubp TR b pRFAPR Gard REOFTL PLE

pl acent a nme(ipr areompaatndi MABKi fyonetra, enteritis,
hepatitis, nephritis, septicem a, endotoxen a,
lamnitis, frostbite and obstructive bowel problens.

MAPKi #1

(i) acompound MAPKi #2
0]

>
™
H
N N= MAPK] #2
Sl
F ; and

(i) acompound MAPKIi #3

NSyt
C

(iv) a compound of Formula llla

NHAc MAPKi
#3

ZYZ X



Preferred obstructive bowel problens are selected from
the group consisting of colic, displaced abonasuns,

wapasoewal torsion. In a preferred enbodi ment, PETEB2004/004035
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inflammatory disease is mastitis and the animal is a
cow. In a further enbodi nment, a pharmaceutically
acceptable carrier is preferr€d. The term"A " "B,"
"C," "het" or "heterocycle" refers to an optionally
substituted hetero group containing one to two

het eroat ons sel ected from nitrogen, sulfur andoxygen,

such as pyrrolyl, imdazol yN\, pyrazolyl, oxazolyl,
i soxazolyl, thiazolyl, or isoyfitazolyl. The term

"al kyl," as well as the al kyl/ noieties of other groups
referred to herein (e.qg. oxy), may be liner or
branched (such as nethyl, [eth , 1 sopropyl,
n-butyl, iso-butyl, seconds et tNNary butyl),
and they may al so be cylic (e) Norogyl o r

cycl obutyl). The term "hal ogen S | uoro,

chl oro, bromo or iodo or fluoride, , brom de

or iodide. The term"aryl" ans
such as phenyl, naphthyl, tetra 7
and the like, optionally substitu} py 1-3 suitable
substituents such as fluoro, chldro, trifluoromethyl,
(Cr C 6)al koxy, (C6-Cl0)aryloxy, trifl Ubronetdroxy,

di f 1 uor ormet hoxy. or | kyly,. The term "heteroaryl™
refers to aﬂsgﬁﬁﬁﬁyﬁghﬁg?éﬁggééY?c group usually with
one het eroatom sel ected omO, S and Nin the ring.
The term "heterocyclic" as d herein refers to a
cyclic group containing 1-p carbon atons and 1-4
hetero atoms sel ected f N, O S and NR Exanpl es of
such rings include, intler atj_a, azetidinyl,

terahydrof uranyl, im dazgl iAi , pyrrelidinyl,

pi peri di nyl.

/ IVa

Ina preferred embodiment, the inflammatory disease is selected from the
group consisting of mastitis, respiratory disease, replaced placenta membranes,
metritis, pyometra, enteritis, hepatitis, nephritis, septicemia, endotoxemia, laminitis,
frostbite and obstructive bowel problems.

Preferred obstructive bowel problems are selected from the group consisting
of colic, displaced abomasums, and cecal torsion.

In a preferred embodiment, the inflammatory disease is mastitis and the
animal is a cow.

In a further embodiment, a pharmaceutically acceptable carrier is preferred.

The term “A,” “B,” “C,” “het” or “heterocycle” refers to an optionally substituted

hetero group containing one to two heteroatoms selected from nitrogen, sulfur and
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Furt her exanpl es of the above terns are described nore
fully in the references cited herein that further

waele®snetde’ t he conpounds utilized in the clai nERCT/IB2004/004035

invention. The term"treating or treat" with respect
to an acute inflanmmatory condition as used herein
means to inhibit, reduce, pre®ent or aneliorate
synptons associated with inflammtory responses
nmedi at ed by p38 MAP ki nase including the inhibition of
Tunmor Necrosis Factor (TNF), Interleukin-1 (1L-1) and

©)(¢¢e?pgu<gﬁ?m|_$ﬁr%ollyl(i€®{ézb)w, m!rxs:jtow oxbiayii bxaztolyh thiazolyl, gr
s ons of inflammtory conditions or di seases cause
ng/arﬁg?ﬁﬂrlrﬁ‘fi cation of inflanmatory cytokines including
TNF, [TheleranthikgXa@ well s the eyl meoietiassof othres igdeupedeferred to

herapeutic if there.is an enha r LYy .f o
DR D ol e Y1 BTG o R RSB eth i Bsny
dsopeapyt, @Anltyl} isokbloyyl tdeeopdaeg-eotyl, itertieryt budyl), iasd they may also be
copventional |y determ ned froma conparison of the
é’éﬂﬁ%fetq&ﬁa%‘?mﬁhoé@ycéla}?&y ‘eated animals with
i nf ecthd-taon<haiadjenia inetlides if oados chidvo, bramamereidde ecibwaidy, chloride,
.S _assessed byany one of the follow ng: an approxi mate

PR & ®949Fe” ant ecedent physi ol ogi cal per f or mance
| evel Tok tedne“drylf heamd atorsaticaadisals Isueals as pb@iyl,ataphihyl,

OB ap Ol b b RS TBAF aBBE LRSS syt
rsupittuéns buteassflucduetiorontrifluominiethytli(Se-QJlkoknd Cedagaiyloxy,
Thorodlfy: SRECRARErG 4G SETBPT, fooreases B e,

| evel sThefterm thetarpheyl” rEtees oedrhadmetic hietergayeliegioup usually with
BETreoRer e B5FTh Sand NS i onses - ani ml o

The t €Ftra téaw (Heteronfdliahanused herendeteroty'a eylic geipentsining 1-9
TR AR 15 bPrheS Rt 7Bl Ui is o
reechiringslinplude gintesrlaliaEarstidingsteratydrafuiagyl, ipyidaastidiayl, pyrrolidinyl,
TS, £ rotbi e and obstruct i ve bowel | pr obl ens

i ncl udfurther exdniples of the above terms are described more fully in the
references cited herein that further describe the compounds utilized in the claimed
invention.

The term "treating or treat” with respect to an acute inflammatory condition as
used herein means to inhibit, reduce, prevent or ameliorate symptoms associated
with inflammatory responses mediated by p38 MAP kinase including the inhibition of
Tumor Necrosis Factor (TNF), Interleukin-1 (IL-1) and cycloogygenase-2 (COX-2),
and to alleviate the symptoms of inflammatory conditions or diseases caused by
amplification of inflammatory cytokines including TNF, IL-1 and COX-2. The
treatment is considered therapeuitic if there is an enhanced recovery from symptoms
of acute inflammation.

An “enhanced recovery” as contemplated by the present invention is
conventionally determined from a comparison of the condition of infected, treated
animals with infected-non-medicated animals. An enhanced recovery is assessed by
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di spl aced abomasuns, cecal torsion and endot oxem a.
The term"animal" as used herein refers to all

woreomsab®e7 | ncl udi ng but not limted to equi ds, PCT/IB2004/004035

conmpani on animals and |livestock. The term"cattle" as
used herein refers to bovine animals including but not
limted to steer, bulls, cows® and cal ves. Preferably,
the nethod of the present invention is applied to an
animal which is a lactati ng non-human nmanmmal ; nost
preferably, a cow The term"effective amount” refers
aoyaneahmammowmgaw1hpaenmUMBrp®81wﬁhewhhaeémMnﬁWﬁbbghw

ggﬁfé g?e{n%g gevtepof tIQeC i %drﬂsglgeu %rtugﬁl g tr%s?@ci}ratggg Elf n\%ﬁég ggggé rate,

repredisctive pgmfnmah_ee ﬂcn:cvmmnm il spﬁﬁemandisaaeéon Examples
Ilgﬂ@’tﬁ+érl1§d;eeé féﬁiﬂ&[ﬁn?rg %ﬁ&ﬁé’caré\,pg&%&%' ﬁ{‘ﬁ( ﬁ?ﬁa{]‘éc{ﬁéseﬁﬁg
iinflaintmndtion, cmmsedf tbé lavelsdn erilk, @fdmaaeddwelsacbffWhayt%@Ee

M\}eg’fwﬁg%ﬂ%lceu |ca 58f t¥1e qggén'i ‘nQ/Bnt%n |§'f%??§erﬁ2plg,2§faective in

term acce t carri
ceahamc&ng iime déaovetyHwm dovte |n|fdftmmatoar lfeepenmstlh aninels.

ef f ecty h}éq Rk ififaf r)Q on? u}éé& Ker% inBEndGHh bififetion or
rnert an TOXIC £0

i ngr edi PSR A not
iseasel bi manmnal int¢lagingy tbuit soiammﬂedi tstnmsatjs BesEatory disease,

PT. i
Seraliah 2ol Dartblen 23 VMR, By, LRy hapd, nophits,
esepB®nué Uardnitis oresthitet ancholsstrugtiee boweltpspbléms linphwsdingl golic,

I #1, MAPKI #2,
%@GQ%?S@?%%%}J]Itagﬁé}@qﬁ&pl 'S the averla e
dai | y Tielternplaoialtdsonsed hereinsretatsriadlbmemeehls dandlymngput not
- i ngl foll d 13 h
il i GE bbb Bih BoERAFFABIAOR. |\ ""50 Pk
#3, prTheeennc‘Icettle’Fasgwed Beugirpietars ta beving anigges inrluding but not
Giblitah §8bteSE BUIRS cQlis, G AL Brefefdiif! ti&hefod of the present

invention is applied to an animal which is a lactating non-human mammal; most

preferably, a cow.

The term “effective amount" refers to an amount of at least one p38 MAP
kinase inhibitor sufficient to increase milk production, decrease milk discard,
decrease E. coli count, or decrease whey PGE; levels in animals to which the p38
MAP kinase inhibitor is administered. An effective amount of p38 MAP kinase
inhibitor means, for example, that the inhibitor enhances the recovery of an animal
afflicted with an acute inflammatory condition or disease.

The term “pharmaceutically acceptable carrier” refers to a carrier medium that
does not interfere with the effectiveness of the biological activity of the active
ingredient, is chemically inert and is not toxic to the subject to whom it is

administered.



or 30 cfu E. coli into a single quarter followed 13
hours later by adm nistration of MAPKi #1, MAPKi #2
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gland clinical scores of cows adm nistered saline or
30 cfu E. coli into a single quarter followed 13 hours
| ater by admi nistration of MARKI #1, MAPKi #2, MAPK
#3, or vehicle. Figure 5 depicts the average

cunul ative clinical score of cows adm nistered saline
or 30 cfu E. coli into a single quarter followed 13
hour s Iater by adm ni stration of MAPKI #1, MAPKiI #2,

MAPKI or vBBIEF@ESEBItE’rTéOI Qe pHEIBRAWENGSer age
| ogl10 f
I e e e
qu a0 chr Ef alilirdoedsidde lqoartsr fobdverd ‘dyhmdmlmelsby admlmstreﬂon of

L. H#1 DK ) Ki or vehicle. Figure 7
g@g%t#?l\’iﬁg%r%@{}%ﬁf Ele(perl pheral bl ood) of
cows dEigure 2sdiespieatd tlma\i'mege)dau?ﬁndif profiuctionol af cows adaninistered

asaw?en? ﬂgbu “2{‘, N2 {,nt#/%w%%l Uaﬁ%ﬁ@pb@éqﬁl\lﬁéﬁ Ia%,by gpministration

wt MAHKS #1 VG BKe #8, MAPKc#3, drivehialeer age total PMN

(peri QP@%),%' 3 g%{:ﬁ%g)theo Lvecrgﬁg m‘W rm:eﬁ %sg{neeg of g&qg Sﬂl%fnls?l’&ed saline

cfu E uar
|36 rcfbk. ealiintnisssingle muarterffoﬂMFéd 13¢hourmmbil byradmikiseition of

g\gﬁ ntrglp\F%%z VABR] &3 rqgl‘?a‘éts the average whey PGE2

I on oOf covvs mn stered saline or 30 cfu E
col i iFigarex demgﬂseheqamrage glaotctivieal st@resmficews adminidigred

TACpE30 @ Do b Mo a8 g WREL et oy Hminiseation
(dkaH&i#ﬁrMﬁ&P&M@ MARKh#3 @ vellicteal i ne or 30 cfu E.

aam nitaopers dodsToiragl ol BYE Dty BRitE o 56 hartfistored

\egltine O1e3 DET A CcBIirhESGRIgRT qlﬂ}tﬂte'l’_rf@lopred_s;l@mourmmthy@dmmlstratlon
RS QVARIE $:11 RAPTE kBORR Pk k3 L4 SRRIcRY ani mal s having acute

Figure 6 depicts the average log10 of milk somatic cell count (SCC) of cows
administered saline or 30 cfu E. coliinto a single quarter followed 13 hours later by
administration of MAPKi #1, MAPKi #2, MAPKi #3, or vehicle.

Figure 7 depicts the average total WBC (peripheral blood) of cows
administered saline or 30 cfu E. coliinto a single quarter followed 13 hours later by
administration of MAPKi #1, MAPKi #2, MAPKI #3, or vehicle.

Figure 8 depicts the average total PMN (peripheral blood) of cows
administered saline or 30 cfu E. coliinto a single quarter followed 13 hours later by
administration of MAPKi #1, MAPKi #2, MAPKIi #3, or vehicle.

Figure 9 depicts the average whey PGE, concentration of cows administered
saline or 30 cfu E. coliinto a single quarter followed 13 hours later by administration
of MAPKi #1, MAPKi #2, MAPKIi #3, or vehicle.

Figure 10 depicts bacteria (E. colj) numbers (in ml) from cows administered
saline or 30 cfu E. coliinto a single quarter followed 13 hours later by administration
of MAPKi #1, MAPKi #2, MAPKi #3, or vehicle.
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i nflammatory conditions including mastitis by
adm ni stering at |east one p38 MAP ki nase inhibitor.

wab@spe®sent i nvention al so provi des net hods fRECT/IB2004/004035

enhancing m |k production and reducing mlk discard in
animals afflicted with acute inflammatory conditions
by adm ni stering at | east onej]i-p38 MAP ki nase

i nhibitor. The p38 MAP ki nase i nhibitor conpounds
utilized for the present invention nmay be synthesized
by synthetic routes that include processes anal ogous
to those wel |l -known DE'IWEENBES@BIPT&@NS particul arly
in li

t hr ougﬂ’eﬁﬁ%seﬂ" ﬁwg?rés hgg{]&r?ﬁ%’t&@s %E@%@%ﬁﬂ{gals having acute

ImfIammdttsry @nptﬁanmaumngasestltlsrluyladmnlsteangl at Izeaeﬂsrm‘etp38| MAP

BRI T o prepP B Roh o, 331ERS fefiocs S nteneipg mik

|p|mcﬁlct|mkend)redue|agtm|labltmrd ircartimialerafilictedivatheepits inBlardmatory

Spidbaly B fromnstaR: SPTSNRr Kpsg .

phar rrﬂ'mmasd\AAP kinasejphitiitoe compbunds wilized footipopredent invention

| son% $YIHE Zgﬁavy%p{gﬁhtiq ?? ?SRé'naﬁ E}c lude é)y%zess?s analogous to those

wyeileaWhym theaoheimicdh ettt rpratigulariyih digbi of the Hesaipiich contaised

d urated, partially saturated
r‘ﬂ'ﬁgg{hu?lg{hetﬁ ﬂﬁﬁ%ﬁ%egsn ‘?a&m ng from one to %/hree
het er Jatearoendonde peRatewnd 4 Y isses@a p88 MAR kinabeeingibitap and is useful
t i 0 . ar
T ol b RBE GRS Bl AR concr,
hepm@mrllsnhenmm sirskeé s beatt attacky antoénmuné digeeses, and other
ac{zofﬁ{jw% heterocycle; and the nitrogen may be in the
JUY8d state giving the N-oxide form and optionally
substituted with Ry; for eachm?occurrence is
i ndependent |y -hal @7 - ()—|\ -(Cr ¢6)al kyl,

R® \ ?/R‘ I

R4

The compounds of Formuila |, a prodrug of said compound or isomer, or a
pharmaceutically acceptable salt of said compound, isomer or prodrug; wherein R'is
~H:

R? is substituted and unsubstituted heterocyclic, cycloalkyl, aryl, heteroaryl:
wherein heterocyclic is a 5-, 6- or 7-membered saturated, partially saturated or
unsaturated ring containing from one to three heteroatoms independently selected
from the group consisting of nitrogen, oxygen and sulfur; and including any bicyclic
group in which any of the above heterocyclic rings is fused to a benzene ring or
another heterocycle; and the nitrogen may be in the oxidized state giving the N-oxide
form; and optionally substituted with Ry;

R, for each occurrence is independently -halo, -OH, -(C4-Ce)alkyl,
-(C,-Cg)alkenyl, -(Cx-Cg)alkynyl, -O(C4-Cg)alkyl, -O(Co-Ce)alkenyl, -O(Cy-Cg)alkynyl,



- (C2-Co) al kenyl, -(C2-C6)al kynyl, -OCr C6)alkyl,
- C2- Co) al kenyl ,

W0 208260867 al kynyl , - (C0- C6) al kyl - NRL3R14, - C( O) PAURIB2004/004035
13R14, -SO2R13, -SOR13, -SR13, -NR13-SO2R14,
-NR13-C(O) - R14, -NR13 R 14, -SO2-NR13R14, -CN, -CF3,
-C(O(Cr Co)alkyl, =0, -SO ptenyl, or C(O-Ar or
het-Ar; R3 is independently -H, -halo, -OH -(Cr
Cl0) al kyl, OCH3, NH2, NHR, wherein R is aryl,
heteroaryl or alkyl; and R4 is substituted and

U(Gebadlkyl-INRIER A r 3 (Q)NRBR e -8R 1%, -S0R?ar8R 1 ANREFSO,R™,

SR QT S 2SBS0 L, Hon€ el =0

Gsmg@bemyng)rca(@m’r arthetrAryray opti onal | y be repl aced

O ana R AebBOf e ear iy Gk S R

5  sahEsein Rt adyl ietdrodry! @r alkyl3amwhl o; - ( C2- C6) aI kenyl ,

"o’ byl o Bfstshiiect o Mo af®oBing: ¢ nan

t he ccﬁii’l endl Rifdorosmdbooccatroncean dach nmiehvysngléntm—cbﬂs (Cn@y)alkyl,

SRR A RLASS il oS80 28R Aty ey ooty

Vet riepﬂacedZwmhi 19r BakederoatonizliBdepahdBitly salectedicem 3,69 endh&rand

iy Mo A AR AR Bl

t-@.-Qoalkenyl] eptionatig dsubstitotmdpatimtl 206r 3:ba|¢m1>ra- Cg-CMaFNynylmherem

e S b M DR ] A s,

mlomlymeepaaeeﬂ with woe exygsr aytonimwhmdmtdaeh cRarbonNReKiis

cohyhlh spafiEP G, G2l (o5 2

15 or H“’ and R' are taken together with N to which they are attached to form
het.

1

(@]

In particular, the compound, MAPKi #1, is a species of the genus described in
compound of Formula I. MAPKI #1 is the subject of W095/02591A1 and
W096/21452A1 (hereby incorporated by reference in its entirety) and may be

20 prepared as more fully described therein.

2T

N

o
)§N \ / MAPKi #1

HaN N

The compound of Formula Il, 5-(phenylheteroaryl)-1,3-dihydro-2-
25  benzimidazolones, is also a p38 MAP kinase inhibitor, and is useful in the treatment
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benzi m dazol ones, is also a p38 MAP ki nase i nhi bitor,
and is useful in the treatnentof inflammation,

w@soemthritis, rheunmatoid arthritis, cancer,PCT/IB2004/004035

reperfusion or ischema in stroke or heart attack,
aut oi nmune di seases, and ot her disorders. slIR8 L\ The

conpound of Formula li, whereil® "A" is substituted or
unsubstituted pyrrolyl, imdazolyl, pyrazolyl,
oxazol yl, isoxazolyl, thiazolyl, or isothiazolyl; R6

and R7 are independently Ho r substituted or
lsuhinﬁllamatiun,sr$te(qgrthriu$,a1h&ymatoidwﬂyltis, ¢racer, oepeylusiopror ischemia in

FEEE BPHE Aok UG ORPASERAE dnd'BhEr disoraers.

het erocycl yl (oxy), phenyl, CH (perhalo)alkoxy,
phenoxy, al kylthyo, alkyl (am no)sul fonyl,

al kyl sul fanmoyl, ¢ |, acyl or carboxy; and s is
0-5 is the subject pf WX 2002/072576 (hereby

I ncorporated by reflerengg its entirety) and the
preparation of the”cong (_Fopmura Il is described
therein. The coﬁpounds a\lA, Mhereup "A" R6,
R7, R8and s are defi ned ‘absv ma be,prepared as
more fully described in WD 2002/ 072576 (Note: the
variables "A, R6, R7 , R8" npy=h& identified with

di fferent designations in 072576). In
particul ar, the conpound, g 2, may be prepared as
set forth below in Sche . I MeQ NO2 NO2 N H
Et 3N NO2 - NHo oxal yl chlorlde CH2CL2 CH2Cl2 M 11

g"z COHel cdnpdun&SEFoldviia Tit vRBRRFDeMes 18MBeHutePr UAslibstituted

pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl; R® and R’

are independently H or substituted or unsubstituted (cyclo)alkyl, phenyl, heteroaryl,
or heterocyclyl; R®is independently halo, (perhalo)alkyl, (perhalo)cycloalkyl, alkenyl,
alkynyl, heterocyclyl(oxy), phenyl, OH, (perhalo)alkoxy, phenoxy, alkylthio,
alkyl(amino)sulfonyl, alkylsulfamoyl, carbamoyl, acyl or carboxy; and sis 0-5 is the
subject of WO 2002/072576 (hereby incorporated by reference in its entirety) and the
preparation of the compound of Formula Il is described therein.

The compounds of Formula Il, wherein “A,” R%, R’, R%nd s are defined
above, may be prepared, as more fully described in WO 2002/072576 (Note: the
variables “A, R, R’, R® may be identified with different designations in WO
2002/072576). In particular, the compound, MAPKi #2, may be prepared as set forth
below in Scheme I.



Ove OMe CH2C "2 1. NaH or CsCO3, 2. Mel Br2 DMSO AcOH

NHP CsCO 3 9 MAPKiI #2 The conpound, MAPKi #2, was
wpe@paswed’ as set forth above in Scheme |. 4- PCT/IB2004/004035

FI uor o- N- net hoxy- N- net hyl - 3-ni tro- benzani de (3) was

prepared by taking up 4- Fluoro-3-nitrobenzoic acid

(1) ( 100 g, 0.54 nol) in dryl4ret hyl ene chloride (1 L)

andl.5 nmL of DMF was added. To this solution was added

oxalyl chloride (61 m _, 0.702 nol). After 1.5 hours,

t he solvent was renoved in vacuo and the crude acid

chloride (2) (yellow oil) was taken up in nethyl ene

chloride (50 nL) and sl ow E to a stirring

m xture of triethylam ne ( ; , 1.08 nol) and

Wai nreb am ne hydrochloride (68.5 g, 0.702 nol) in

met hyl ene chloride (950 nL) at,QC. The reaction was

al | onedof 0 warm to room t ggper at weg @fd sti veed >_
overQigQt. Thayicres i of %ure Avas washed Ay t h NHz
sat urlat §d sodrgRIEdnydr g phosphatg , ol

\ @ d,\py CH,Cl,
wat er ~Theo@r gani ¢ phase~vw&scgg i ed over anRydryusoMe
sodi um sul f at e and concentrat ed in vacuo to anO
orange-Yel low oil. The crfide oil was tritura&ed with

pantane to give 110.28 g (90% of a yellow to
of f-white powder (3). To a solution of
4-f1 uor o- N-met hoxy- N- net hyl - 3- ni tr o- benzam de ( F\lao

gm H87N8z2 ol ) in net hyl ene; c HDI‘I de (r%ﬁ)sgéﬁe)
opropyl 1fiGe (11 8 ATRA) |n
e re Gyl On was s edlover{gH t at .o,
terrper tu e OMhe reactl on was deer TaMeed 2t

conpl et By 1HNVR t he fol |l ow rg(g i®or ni ng. The reactr ono
2

mxture was washed with water X 100 ) and the®
or gani c

‘DZO

0
/
1. NaH or CsCOy, F—©—\ N
2. Mel >/ MgCl >/N Brp
o s
DMSO THE O O AcOH

‘OMe

F.'

O>LN/ NHg N 0 v
>/N O ) HN)\[N:] ‘>/,:>— O

H
N  N=
CsCO |/>—<_/>
O Br sCO3 N \N
F

9 MAPKIi #2
The compound, MAPKi #2, was prepared as set forth above in Scheme I. 4-
Fluoro-N-methoxy-N-methyl-3-nitro-benzamide (3) was prepared by taking up 4-
Fluoro-3-nitrobenzoic acid (1) (100 g, 0.54 mol) in dry methylene chloride (1 L) and
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phase was dried over anhydrous sodium sul fate and
concentrated in vacuo to afford 24.95 g (97% of a

wQ@ edosoe09spl id (4). To a solution/slurry of PCT/IB2004/004035

4-i sopropyl am no- N- mret hoxy- N- net hyl - 3- ni t robenzam de

(4) (24.95 g, 93 mmol) in ethanol (500 nm) was added

10% Pd on carbon (approximatelsy 1 g). The resulting

bl ack slurry was hydrogenated on a Parr shaker for 5
hours, after which TLC (ethyl acetate) showed conplete
consunption of starting material. (Al so, the col or of

tl iemk ohBVE wasoddded Togbie sofutionwiasiagted pxalylmplaride ¢6 ek, 0.702

R LR FRRLRS SRS RPe 8l Ao gReS aBlchonae
(Ddiéliow, onamas talersuy inemethyese chiodge (50 mLyadigowly agided to a
i3 pftil (oot M e UL HOE i i) e

vVi's h' 'was
hydmbluiorlcﬂm(%fﬁ @ .70 mol)an medwllens aorigle (950 mL) at 0°C. The

ST B T PP
mtlgml dmdurtaqufwa@mmbm(lﬁs‘;’atgcat@ﬂsqdm Yihydrageniphosphate, followed
S S0 e L Dby b
sbhcrarﬁeltewe vaéughto axt oraogeryekavpeit. diherasydesdit was Witirgted with
aFIFan& ‘R‘!\%Mé R1698 39T<?,§°/ﬁ ReWSAIGH ?E%’bﬁ-hfﬁité %Gﬁfﬁép{éa The

hase t’nr ee at ed
sodl umom sx:imtlwmeit%ﬂLmoﬂ-mﬂ]oxvﬁémﬂ‘g'hmmirqzhm?@m@e (3) (20 gm,

7 ) % RIS o Rt S el BB RSP ARIR (F4 o
(192 8whinol) imeavetal gepriidnshdhe rdagtiomwas glired D‘(,Qiﬂllbhat reem
El‘érBS%rQﬁ‘Jtr@ the Fl%acﬁﬁﬁ (\9\88 d‘éférﬁ\Yr%ddtotbg%oHﬁ?eé R/ﬁfﬁﬂg‘?@%wmg

can" be ac€co usi ng carbon
anartingr Bk @@bimn mn(tlme was washed with water (2 X 1OO mL) and the organic

?)ng%ﬁlgs én%@fa\ge W?I%% %gcrjlyﬂﬁéedjtﬁf%?’ aenno'e%dgﬁ%ﬁtﬁtgg ?rp\;éfﬁi'?o‘ii@ afford
184.95 M‘Ve)dlﬂedeﬁawmh@(@du i mi dazole (16.0 g 98. 5 mml )
ot BRI, S Rlecp b Ael ety k08
drearamidg (MeRé:95 0, 933amab it ethaseldFeATH) wasiseded éO% Pd on carbon
FabithkifAtIRT oROFRE rdRuithgBIddkirhPRas hydrogenated on a Parr shaker
for 5 hours, after which TLC (ethyl acetate) showed complete consumption of starting
material. (Also, the color of the ethanol solution goes from bright yellow to clear,
indicating complete consumption of starting material.) The catalyst was removed by
filtration through (celite, and the solvent was removed in vacuo to give 21.95 gm
(>98%) of the substituted aniline (5) as a dark purple, viscous oil which was used
without further purification.

To a solution of 3-amino-4-isopropylamino-N-methoxy-N-methyl-benzamide
(5) (21.95 g, 92 mmol) in methylene chloride (300 mL) was added triphosgene (27 g,
92 mmol) in small portions (CAUTION: GAS EVOLUTION). After the addition of the
triphosgene was complete, the reaction was stirred overnight at room temperature,
after which time 'THNMR and TLC showed complete reaction. The organic phase was
washed three times with saturated sodium bicarbonate solution, the organic phase
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m xture and the organi c phase was separated, washed
W th saturated bicarbonate solution and brine, then

waleiosdeerer anhydrous sodi um sul fate. Concent r BET/IBR004004035

vacuo afforded 25.68 g of a dark foam (6, but with
alternate am ne), which was used w thout further
purification. To a slurry of -8ddi um hydride (720 ng of
a 60% di spersion in mneral oil, 18 nmol) in dry DVBSO
(25 M _) was added
1-i sopropyl - 2- oxo- 2, 3- dJhydr o- 1Hbenzoi m dazol e-
Srasalribdoyéi anhgdiots seditw sydfieid and eenvediate)in vgetiodo givelst.2 g
[ ) -0 \spal Qr he
TRt o R o Wit g Rl ittt Bl
whi ch Ani emerrtdhecmhtaibn dmavaidribe ube ofwniphdsganlewandre axcomplished
h. 4 P&‘@P
Wﬁéjﬁ &8@0?1) gﬁ%{ﬁw %r;rgzel W@é‘a‘ | ng 3'81"'?7} o s PY Iam o-N-
urethdxyN-Gdiietlhehzaatide 25 gs BOBadmob) iptrtreethgane lcblnnde (250
T eac t I
B3 e Ry RG2S, (o S SR Thwbil el ptot e
agelutdre. (D(Bteb(stﬂﬂlﬁg fok } hotise 'HDIMR nkah aliqyahoithe neestion \showed no
W?asl"pl}pd now%e lal V%att%?g%gs%gm@ Bﬁ:arbT éo‘i’&mn%e@md%%e reaction

um su e and concentrat ed
inmxtwecara the oagefrm ghade 8/ag s(éiﬁ%ted,fw&ﬁed@mm sgituraiet)hicatiponate

I | b ' C
%8F§Jﬁ5 F&cg P@Lé(néflljt]egwt élr%g cﬁ& Rhfdré‘ﬁ %ﬂ%ﬂﬁ%ﬁ Eonebhtion in
Yaa alfmraeda%w&}y(mmb!aﬂybam (6 bioewitho alteragiecanivehwhich was used

%ﬁﬁqsmfp ?r%ug.;,ca%%nml) in DVE (330 nL, 0.3 Mfinal

concen added cesium carbonate (114 g, 350
mol , 305 glyrry of Sddium bydiidei (T@0gng eha §0%rdispensien remtnedl oil, 18

| f
SR RSO B L PRy ol HEBNS 8 ot
cbgotmlm@taizoln Feaborvic agdotetbaxpmetiytdaide (@ (& or16 mmol) in

SHYEA ISR ABS YEERS, 1598y Ay P5ig s o

B08nintriel duviag whigh diche titheokutiao ttturoad hmrstA solguoraof melbyh iodide
(P SR F DU 1R B R TRl Bt
reolutian etivsen urhtéfﬁLal(etbyl@detatehswwkcommeteasemg) Thadeaction was
tiBnERRMkitH NSePABIOH S ol AES bx®853) and the aqueous phase was extracted
with ethyl acetate (3 X 200 mL). The combined organic phases were washed with
water and brine. The organic phase was dried over anhydrous sodium sulfate and
concentrated in vacuo to afford 4.8 g (98%) of a brown oil (7).

An alternate alkylation may be accomplished by using cesium carbonate. To
a stirred solution of 4-amino-3-ethoxycarbonylamino-benzoic acid methyl ester (23.6
g, 99 mmol) in DMF (330 mL, 0.3 M final concentration) was added cesium
carbonate (114 g, 350 mol, 3.5 eq.). The resulting green slurry was heated at 70° C
overnight, after which time 'HNMR of an aliquot of the reaction mixture showed
complete cyclization (as the reaction proceeds, the color changes from green to
brown. The reaction was then cooled to room temperature and ethyl iodide (22,7 mL,
218 mmol) was added. The reaction was stirred at room temperature for 1 hour after
which time 'HNMR of an aliquot showed complete reaction. The reaction mixiure



10

15

20

25

30

extracted wth ethyl acetate (3 X 150 ml _). The
organi cs were conbi ned, washed with 1IN HCl and water.

wab@soeeni c phase was dried over anhydrous sSoORPETIIB2004/004035

sul fate and concentrated in vacuo to give 19.4 g of an
orange solid (7, but with alternate am ne) which was
used without further purificat4#on. To a stirred

sol ution of

1-i sopropyl - 3- net hyl - 2- oxo- 2, 3- di hydr o- 1Hbenzoi m dazol
e- 5-carboxylic acid nmethoxy-nmethyl-amde (7) (17 g,
Ghsninan Jiluted MMM((W@@umﬁ$) avaistha deldting aqueous layer was

%%{r!ﬁt{%%ﬁﬁ é%nq_%%gd%ggé m%egﬁgg oigg él(sgllvqé\{'%tc% me%‘ a/gsl%d with

dN le@keghd watst i Theargrnicgihbse afs eriedbovetarthycdwus HNMeréquate and

S 1 Bl RS & Bt S8R 7 B Mg amine)

wédaht wasused xiithoet fwethegpaifichiiah.wi t h sat ur at ed aqueous

T vada Urad SPEaR o7 Rl s SR ekl e B TR

\biehoitdayble-demtriaayli¢ Ackd ReBoxt-inethytlamide @ (151 ghed mmol) in dry

S Eak s A RO PR Y i o2 w
t( nFEQ@I;};Ké(tSngijﬂnmﬁl) elThe ﬁeagticﬂﬁ%xﬂlrhy\laseaﬂewad 3} htemagsnght, after
g@]l(?\% ne%)l-ml\fﬂ%i%%tl § é‘t Oﬁ%gl‘g(? ﬁ%af:@‘%( fglpfégféd]r% &al‘%g ?né’l‘gjiaﬁ €

Teinainpd.obl¢ edese Cirignatid pafehtio tiupteanijdramedyre was, @ienched with

Self e 2B oA S dghs ehPhpslestate BYEES lepidhed i
vaold. The emainitg aqusnusTinase mstaxtractamvﬂaleltlm;edetatﬁ (8tX 200 mL)

?a%%élié &%blfngc% &t@%t{&gm e%ilé]\feﬁ' a 8u§ écﬂi‘?um Sulfgs a%@ Ll’l%!jsolven’t

conpl e e reac I on
wmmncerﬂtamﬂ mrvavmu@hmmiatogmphyeQ?Iaﬂl‘e?&madlarktaiut@p 25ffc ethyl

SLAMAERE B BB NBRAED S48 1y sk kas

ona € ‘'organi c
dri ed TW a $tirsdrepiitionsof Jaddpropyd- matnyl &npdlt@mnt@nylamtw ;3

'Jhé%éi?oc H?rhzto%laégo?édoﬁlez 831 gﬂ) Qk 31 hitho ﬂldcgtlé géld g@ﬂnﬂl\@vﬁs added

urif ca rred
Bréiinertd.6pnll, @@ﬁaphmibyhoae@pptlop ﬂmgemt@pwasaalmmeﬁw stir

o%/emlght (c.a. 4 hours) after which time it was found to be complete by 'HNMR. The

reaction was concentrated in vacuo and the residue was taken up in ethyl acetate
(150 mL) and washed twice with saturated sodium bicarbonate solution. The organic
phase was dried with anhydrous sodium sulfate and concentrated in vacuo to afford
12.1 g of a tan solid (9) that was used without purification.

A stirred mixture of 5-(bromo-p-fluorophenyl-acetyl)-1-isopropyl-3-methyl-1,3-
dihydro-benzoimidozol-2-one (8) (0.5 g, 1.23 mmol), pyrazine-2-carboxamidine
hydrochloride (0.395 g, 2,49 mmol), cesium carbonate (1.22 g, 3.74 mmol) and DMF
(4.0 mL) was heated to 60° C. After 1 hour, the reaction was determined fo be
complete by LCMS. The reaction was cooled to room temperature and diluted with
water (40 mL). After stirring for 1 hour, the crude suspension was filtered and the
solids were purified by flash chromatography (diethyl ether, followed by ethyl acetate
to afford 40 mg of the title compound (MAPKi #2) as a light tan solid.
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pyrazi ne- 2- car boxam di ne hydrochl oride (0.395 g, 2,49
wOorR®bPe096ESi um car bonate (1.22 g, 3.74 mmol) apdI/DiB04/004035

(4.0 nm.) was heated to 60 C. After 1 hour, the

reaction was determned to be conplete by LCVS. The

reacti on was cooled to room t¥aperature and dil uted

with water (40 nlL). After stirring for 1 hour, the

crude suspension was filtered and the solids were

purified by flash chromat ography (diethyl ether,

f oI | ohe cbmpemr’rWIMmléit#ﬁ, evas preffdred ds d6saripedfabbheint$eHeme |

SAIRRD SHAETS 2k o 0D 204SEk e oRBEEARHe o
moﬂrdwl a.‘rwne,nto&ﬁcdzmre the ¢ora|mamtoftﬁmanuiam Step 3, f-butyl

amne is utilized, instead propyl amne, to
prepare the corrpound of F ?‘ﬁ'ﬂ?jﬂaﬁ% SCHEME |1 MeQ NO2
N- H Et 3N oxalyl chloride CH2C L2 CH2CI2 X 2H )Cl

Tri phosgene 1 0 0ZoPdZCl1 orCDI Me BOH CH2Cl 2 Owe

/ 1. NeH or CsC(B, 2. Mel \g,P ’ﬂﬁf%o AcOH NH2NO, N
F oxalyl chioride  F F | —2
CH.CI N. CHgC
cop e cocl ¢ “OMe |,
o
1 2 3

\>~NH

H NO2 Triphosgene
)\/N | 1owpdc, )\, orcbl /(
N\O EtOH o CHeClz Me
0
4

QA s
o /</ >N
1. NaH or CsCOs, NN N
2. Mel N MgCl O Bra
—_— O e
DMSO /( r|\| THF AcOH
\OMe 8 O

%N/ O, Y
/QN " /4/{:}~N
O HN NHAc O

|

O Br CsCOg3 !
9

NHAc

Z?Z I

MAPK:i #3



10

15

HN*NHAc - NHAc CsCO3 MAPKi #3The conpound of Fornul a
Il is a potent inhibitor of MAP ki nases, preferably

w@3®skerrese, and is useful in the treatnment of PCT/IB2004/004035

i nflammati on, osteoarthritis, rheumatoid arthritis,
cancer, reperfusion or ischema in stroke or heart

attack, autoi nmune di seases dfed ot her disorders. The
compound of Forrmula Il1, wherein "B" is a substituted

or unsubstituted hetero group, such as pyrrolyl,

I m dazol yl, pyrazolyl, oxazolyl; RO is H, alkyl,

cycl oa?hé(y:bmpdswtdeaf Goyrolladllky & poteny Inhinitohet MAB ddnydses, Ritéferably

gﬁ%FQeal oy @ef%(jb@eérﬁﬁ@?\‘(?fa@ﬂa@ ?tzqn 8gﬁobﬁhﬁtg theumatoid

aRgIgrﬁrsemg:e; ,Mepdriuisientor rssﬂmmla\bt sirdkb @r haait alibas aR@)lramdne

t [{{m}id
Toats i et TP el R KPRV I Wieren i =
Basstituied bll llmsubstdilﬁed hebed gtdug; such as pwfdiilDinjiddzolyl, pyrazolyl,
geneiﬁl 'B b 8 rlaﬁt;yl(s;\ﬂagﬁg rrga?%@?)é%éep&l eﬁ'@ r'h%?ert?gt{)leﬁa’ |§ II-J alkyl,

S’ymF,ffelsurﬂN]gmti lses 0-Gpisahirdubjectoirbisl 2008-a784a% (ireormoraed herein

| ed decrl i 0 ofth 16 €4C
SetpieBCs BB R b dRnaflet £ i 53 grn 85 BfRrent
Paneblexzin S 2003MY84B2)» antlitoe beapardtioa of thepeumpbunid of Formula il is
Forméleg IIIel wherein "B,' R 1R and s are defined
N H%%F Be prepared, as set forth in Schene Ill and
as nore fully R®

III

For general illustrative purposes, the reaction Scheme lll depicted below
provides a potential route for synthesizing the compound of Formula llla. For a more
detailed description of the individual reaction steps, see the reference described

above.
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described in U S. 2003-078432 (Note : the designation
of "Bl' R9, R10 is different and is described wth

waledokeemrt variables in U S. 2003-078432) by tPEHIB20@H@4035

THF sol uti on of

3-isopropyl - 3H benzotri azol e- 5- car bal dehydein with
concentrated NHAOH, foll owed-4y the addition of

pi perazi ne and the isocyani de conpound to provide the
conpound of Formula | Ma. The conmpounds of Formula IV,
6- (phenyl heterocyclyl)-[1 ,2,4]triazol of 4, 3-

al pyridines, are useful i@aHEMEllbat nent of

i nfl anmati on, osteoarthritis, rheumatoixd arthritis,
cancer, reperfusion or ischema in stro r heart
attack, autoi mune di seases, and other I sorders. The
conpound Qf Formula IV is the subjectNof WD 2002072579
(incorporggsd-hereln by reference in M

and the pre¢paration of the conpound of

descri bed~t\perein. 1V s[Rd2] The conpouncF a
IV, V\,her“9| i's subsygt;gg-ed—or'unsubst i tuted

pyrrol yI i [, pyr a;eoT yl, oxazolyl azol yl ,
t hi azol yI

| azol y Rl1 is H al keny
al kynyl , or substi tuted or ahstituted (cycto)al kyl,
phenyl, heteroaryl, or heterocycMyl, or anfno; [Rl2 is
hal o, (cycl 0) al ky erh al k 3 JO,
al kynyi Pargeidesy the ‘Ff%?@ﬂb‘g‘is @)acm %?'8 @m ¢t s are
Gktinddsidval rﬁh@bé‘ P]‘éblar@cﬁ‘ %fé@é‘!forﬂﬂ |K)‘§chéﬂn§ Il and as more fuIIy

al kyl| sul f on am nosul f o St iot Ut

Ak padin O 2o Se TEn A bNGa b dbishgton auey EE; 5 Withspt and

W@e{é&ﬂﬁ&ﬂt Witle ai’fferte@ﬁ Oénﬁlﬁéé @ 3.8 P603- bmm by &_fla_ﬁtmgsaefl'HF solution

in treating acute infla anj nal s. e
FREY-3H-BEB7OHIRZOIP - bR paneenirisd Ok,

acsn%w@afbwﬁéia@dmwﬁof abifie NG RIRE ROcyartde@nepduntiliy provide the

descri b din V\Qéﬁ002072579 (Note: the designation of
‘cempRYNC °Fﬁ°ZmH Blefined with different variables i nWD

ZOOZOWEEQMpoE@ds XFRIRIUR IV, Be(phmwrmﬂMCyﬂlylermw]kr&szm 3-
a]pyrlglrngg aarrg %sg lin tng ?rea% ne%t of m lar%Fn%%ﬁ ocgsltenoa(f'thnf: s, theumatoid
arthritis, cancer, reperfusion or ischemia in stroke or heart attack, autoimmune
diseases, and other disorders. The compound of Formula 1V is the subject of WO
2002072579 (incorporated herein by reference in its entirety), and the preparation of
the compound of Formula Il is described therein.
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wi th N, O di nmet hyl hydr oxyl am ne. bul . HCl (96% .
Treatnment of the amde with (i- Bu)2AlH provided the

w@baehyer (24% , which was then coupled with PCT/IB2004/004035

(phenyl) (ptol yl sul fonyl) nethylisocyanide to afford

2-chl or o- 5- (4- phenyl oxazol -5-yl ) pyridine (71%.
Conversion to the hydrazine ¢Z060%, followed by

coupling with isobutyryl chloride and cyclization

using POCI 3 (32%, produced the conpound of Fornul a

IVa. IVa In accordance with the present invention, a
subj edheanmpalindsuff Fermulg Vi whetsin 4Eus substitutgthasuosypstituted

it 1
T e T AL
Kikenyj alwyl,ionbuthstitubed emdsvbstilutedcalopele)alisyb phenylylsteioreyl, or

e I e N e
ehbmdtl WD?WN%MGMDCMCM ?oWh@la,t (pﬁ@wawayaehmqmgalkylthlo
[
exaﬁ@%q nH{' u f5r3{jncl\l esﬂb%ﬁtﬂ%ﬂ i CoHthutﬁlgdca%ﬁo or

elalebaatogt;i afd si®0-5; ormmrmaaauhqmy ebcapiabite saltsiberesiiiaragsedul in
E@ml even after processing. The

ft'%gt"g nlnﬂgrpﬁ%ﬂégmdlrﬂrg%sw des for t he r educt i on of

m | k dihecampolindseef F@n‘n-uial IVsthevmm r@ Rr' o *aandascasiedefined above,

| egsfémé%&ac{,ﬁgbgb%ég ribe b| VRS Hbﬁ%ﬁé' Rt thPdiesignation

b HutRI 'R iase defined vethdlifbe et galvahl@ﬁ in V&@@Q@%‘r‘@ﬁﬂéeﬁor example,
ee &ﬁﬁ‘ﬂtof 'FEMﬁL% ;I\Pe[‘wéér‘Tg re@ Bg}éi) I&Etd@q?r&%tlﬁl@ 8cid
ers k sa

reducti on rom
amilhrfﬁDsdlmeﬁHlerwwlamlr}%BMW (Qﬁ%&s &rgafinenti of dhresamipgeavith (i-

gréﬂﬁaéfa%ﬁe bfaeh,pi t(g.{; f whidg vpagsqasr%o oﬁwcmtth Boheh -

n the treatme an i ni | amat condi t1 0N
|tclylauifml)mathyllsmy@hde o aéi@rd&@i‘d@r@rﬁ @rpimy@éazqi;ﬁ yl)pyridine

g%ﬁgs @1 o#fgtﬁgH{/@rﬁﬁﬂe“(%Wy?SlldWe‘a%d gnng Wltﬁ&bﬂ@tlyryl

ut’not i te s and

rehtoride aad @schzatm usiNgeRPGEABRD. kodEers the ﬁpmipp@rr\% of Formula IVa.
i nclude MAPKi #1, MAPKi #2 and MAPKi #3. The p38 MAP
ki nase inhibitors of the present invention are thus
capabl e of

IVa

In accordance with the present invention, a subject animal suffering from an
acute inflammatory condition, such as, for example, mastitis, is administered an
effective amount of at least one p38 MAP kinase inhibitor and within about one to two
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i nhibiting the production and activity of cytokines
associated with the inflanmtory process such as |L-I

wQ 20058/0809end TNF and are therefore of use in theRCEB2004/004035

IL-1, IL-6 and TNF affect a wide variety of cells and
ti ssues and these cytokines, as well as other

| eukocyt e-derived cytoki nes, -2 e i nportant

i nflammatory nedi ators of a wide variety of disease
states and conditions. The p38 MAP ki nase inhibitors
of the present invention also inhibit pro-inflammatory
meeksa’iheammal phochge€M6ra tharl vice af euck itk @siay infeated, non-

SRS o PAESh AU o 5058 g oo

Ir_es ponaa:tgimg awimald sufierdrgu troimoinfestions causddabyrd. arofi, for example,

I S Cc -
G BB 3O RS BB ot 13 ol B B b o
anidalb!lenfdr amanarhalign porEuRpioN] evetmar&erqwrocessm. fBre present invention

i or . it

i P8 e ARt B S 525 S P [ ae
imilammtﬂtdwrccaudﬂmt withhiepadminitration enit dtoleagt one w8 MAP kinase
E&\]‘R E S%Ikéi&%&éﬂ%@?{g? gl'ﬁ;@ dbé(nd Bgél}?é %tﬂ[?h%o&t%e week. The
peasent Sivesttanofurtbier @m\MQ‘semethwds dmth@t redﬂcmn ine&s tolbpgmbers in

3 I

BB A S Pt e s BTG 250,
| nfl arfimat pasniviai khas@mﬁnbnmwfat!mmemmwgﬂ@h can be used in the
SR L P oo AR5, DR Sty o cau
tldyeeme%\esnbr |unxmg1ﬂated1 qytalinedprodectinnt inoaniaral icalld bTCtlidrli‘@ but not
P AR FOF R " 8801 BUETIAP Tigop nnbtor
emdhatti MARKI #1, MAPBKek2and M#Bon provi des a net hod of

hib
ng 8I "l{]_; :}ngg@gp’t Qbhge ﬁﬁlqltrc])pseaf {?‘ne ?’s@rﬁqme@lﬂm‘é@{ tﬂd%ecapable of
inHibiting th&spradectcmpaw @th\rlty tha/tcvh«m Wlatﬁd ynt@.tl@@gglgmmatory

?roc?e%g%g% 9819 ?E‘saJHd“PNF‘MﬁHCJ}e'tﬁeréﬁtf oF Dat ﬁ{itt@’a@f IL-1, IL-6

excessive or unregula
EnddUNSE |aﬁact|enwaiﬂ waiiiety of Icslls apd dgsuas anst Th%@ wtqiﬁruegdas well as

t Sher ROV &RrRBE QfokiRs! AR FHSSHant inflammatory mediators of a wide
variety of disease states and conditions. The p38 MAP kinase inhibitors of the
present invention also inhibit pro-inflammatory proteins, such as COX-2, also referred
to by many other names such as prostaglandin endoperoxide synthase-2 (PGHS-2).
Regulation of COX-2 which is responsible for the production of proinflammatory lipid
mediators also affects a wide variety of cells and tissues. The regulation of
inflammatory cytokines and inflammatory proteins is thus critical for ameliorating a
wide variety of diseases and conditions including, but not limited to mastitis.

Accordingly, in another aspect, the present invention provides a method of
treating an animal by inhibition of the synthesis of the COX-2 enzyme comprising the
administration of an effective amount of at least one p38 MAP kinase inhibitor.

The present invention also provides a method of treating cytokine-mediated
acute inflammation which comprises administering an effective amount of a p38 MAP
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There are nmany conditions or diseases in which
excessive or unregul ated cytoki ne production is

w0 ppbioemsed | n exacerbating and/ or causi ng di SBEEEB2004/004035

These include acute inflammtory di sease states in

animals such as mastitis, respiratory disease,

retai ned placental nenbranes;23retritis, pyronetra,
enteritis, hepatitis, nephritis, septicemn a,

lam nitis, frost bite, colic, displaced abomasuns,

endot oxem a and cecal torsion. The p38 MAP ki nase
kmlas';eblrmtunsr ané aguharmase@icatly rocaphatiensariter.s dif fone iesmiodingent the

bR S5 554 RR LGS TAEY o A iint e
presdnicinverion pralides a m@mh@d efdinhibiting el |Ie\$§ll gnotber ¢mbodiment,
{ .
g} g;srg%?‘an elﬂve%aglél g)gé)vr St &t eé(tﬁ@iog iﬁ’%l@lﬁniggﬁﬂg nédagédf‘ggnaéﬁ mediated
ttso@ctbamisesmmaklbys& peethsuelyl | ed arti san using
Conve t hgrrtllgﬁlglg? B l}nAlg‘sleggeeg{ﬂg{ltS C?na g\%glto?é ?’ﬁ ttreatment of a

"cyto 0 an
dfsbasd or d:dmehtrbnmman tanlmaifwmm Issemndrba@ddoym Qacuaeda bwkkegssive or
nodul te [ e I o
iuﬂﬁgg%‘fg?? ?re %Enﬁgau%% O%Pﬁl@éll %&l# ”ialzlnging LUt ot Jimited to,
Immot:y!elsand/onmaaiophmsand Iyrrphokl nes, regardl ess of

i nlclcuaﬁ'g %repén%ﬂy %{1& pﬁﬁ%t Egﬁ{gésgﬁm A er(%”e g&leﬁ,_gn?e’or unregulated
Citokihy , produmaion Ne dmplitiaseddi teaacdrpating IMor cawsicy Hiseese. These

W@S%&gg ﬂﬁfﬁﬂ{%ﬁgr&adl%%%:% Biated 1 ShifEls gtﬁ:hbg@ln@étlﬁ’ﬁ R3&piratory

erapy, suc tor
iseass,| yetbised qrlacenia enhenriiranes, plmlatrﬁlac @utqn@%tra enteritis, hepatitis,

A ELAohih, 3SHRLE2R6E: Mid tE:o ORI BR@toxemia
g@ﬁl ce. [%ﬁ m

i |S|nven1on ére dre sore ates ' to a
[@ndrceeal éorsional conposition conpri sing an ef fective,

non- t !
i nhi bﬁ;ﬁorp%@’t klﬂgsemncﬂlkﬁ?ﬁ Féjgg@ﬁst%gl @ %}grﬁﬁog?t SLgi:SIClent to
i byt eifdsbanprodantby Faparticdat |1-c1aI|L-§<ﬂfrﬂ' DIE;, pragition such

tHe?to rﬁ%ﬁé E}F}Qﬂgﬁw #Jﬁémgeg@mé%nfoe% Yl 4RI &t ﬁ'lr Ok Gase to

e rottes conveniently used for
csubgormalnlavegt satasdn,anelioratesaraprevent dheydispase jsite alQyiokine level

F}]ﬁ‘éa%me%ﬁé}h i/ accomplished by the skilled artisan using conventional means.

As used herein, the term “cytokine” refers to any secreted polypeptide that
affects the functions of cells and is a molecule which modulates interactions between
cells in the inflammatory response. A cytokine includes, but is not limited fo,
monokines and lymphokines, regardless of which cells produce them. Examples of
cytokines include, but are not limited to, Intrerleukin-1, (IL-1), Tumor Necrosis Factor-
alpha (TNF-c)) and Tumor Necrosis Factor beta (TNF-§).

In order to employ a p38 MAP kinase inhibitor in therapy, such inhibitor will
normally be formulated into a pharmaceutical composition in accordance with
standard pharmaceutical practice. This invention, therefore, also relates to a
pharmaceutical composition comprising an effective, non-toxic amount of at least one
p38 MAP kinase inhibitor and a pharmaceutically acceptable cartier.
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or by inhalation. The p38 MAP ki nase inhibitors may be
adm ni stered in conventional dosage forns prepared b vy

w@ vbiosiony a p38 MAP ki nase inhibitor with st aPCiEIBR004/004035

phar maceutical carriers according to conventi onal

procedures. The p38 MAP ki nase inhibitor may al so be

adm ni stered i n conventional -&desages i n conbi nati on

with a known, second therapeutically active conpound

or two or nore p38 MAP ki nase inhibitors can be

adm ni stered at once to take advantage of the

syner 0B8 tMAP xirgser inhéstocs andqamﬁﬁamcali cegpositions incorporating
bltors and nced b n

Slith iR oAy R FNECREE L il bFpmg oo g, rovtes

f:omvemnthmtlynusdzobfar nigu g @airenisiratioa) fatdsstgecs, @falkySB)pM&FPy parenterally

S'gLaE’ ngFop& P Ki %S%l ﬁﬁbﬁ’&ﬁ?é'r n b@%@rﬂ%s@én’eagn 88 entional

v n
dpmgepformts epre;marem eb)d esmbatihg aep&& aMAB rkindse inhibitobaith standard

SRR B e 250 PO RSP G503t g e s
thhitiat edhybsisd be atminigterefl iaconventiongk dokiagies imicombitation with a
t { i .
shak {ePd giaipebitPiny sl bBodia B 8. i) B WP kinase
'Irhdldiiepd @l ' administered ext secafo fal&e advardageacfi the eyndrgistic properties

6%“1 pélarkg,&lgﬂ nggt% h%ltoﬁ'ggpé ?Fo%eaéﬂhgﬂ?%&élqhﬂﬁﬁm_%|nflammat|on and

ani mal~ recipien
mbadummsemﬂhemhyrl er enpl oyed may be, for exanple,

el t her e%la fo?raéhln%'%tg wg.]E)E%HPérﬁfoXaIOfdo%)dés oF‘?JrSrB' MAP Kkinase

are | ad ose o5 (fCrpe agar
ardralnitoas mugnraa\s:luemmb(ﬂfm agrenulatnmlanda@pmpmlﬂgh@rl¢IIR$,0|Vln9 the

i d . | L
AT e ppldpPAE FLd i PR 1 RAR by bt e
dmrndammmacrmwf ithec phaenasesticallp edcentalla shanaates or diluenkis|dictated

lﬁ %f aarc iV ﬁH@%d%ﬁt Witﬁc\ﬁﬁiéllu '{T}%”fbsbg%ﬁ%bﬁhe%f the route of
ycery I'steara or he t

asiyrdnigiretion admothes weditkrowh vagables. Tbe icatrie(skmuaide “acceptable” in
éﬁ'@%gﬁs%n&o%:ﬁqgﬁ Qlﬁkflé‘%i‘tﬁct%%rt Qqﬂ%%bl%hfsa&' tB8 formulation and not
VS Istra

emc a Ion s pre
deleterious to the animal recipient thereof.

The pharmaceutical carrier employed may be, for example, either a solid or
liquid. Exemplary of solid carriers are lactose, sucrose, talc, gelatin, agar, pectin,
acacia, magnesium stearate, steric acid and the like. Exemplary of liquid carriers are
syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may
include sustained release material well known to the art, such as glyceryl
monostearate or glyceryl distearate alone or with a wax.

The term “systemic administration” refers to intravenous, subcutaneous and
intramuscular administration. Systemic administration is preferred.

p38 MAP kinase inhibitors are preferably administered parenterally that is by
intravenous, intramuscular, intramammary or subcutaneous administration. The
subcutaneous and intramuscular forms of parental administration are generally
preferred. Appropriate dosage forms for such administration may be prepared by

conventional techniques.



10

15

20

25

p38 MAP ki nase inhibitors are preferably adm ni stered
parenterally that is by intravenous, intranuscul ar,

WO piosaememary or subcut aneous admi ni stration. HAEEIB2004/004035

subcut aneous and intranuscul ar forns of parental

adm nistration are generally preferred. Appropriate

dosage forns for such adni ni s#3-ati on may be prepared

by conventional techniques.For all nethods of use

di scl osed herein for p38 MAP kinase inhibitors, the

parenteral dosage reginmen will preferably be from

about For @8 mgihkds top usk alisclasedrhgrain fof pPBH AP tkindge inhibitors, the
r r

:ﬁ%k%éral 6§J ?e@fﬁrﬁ(ej{mn v@l{?g?%g%ﬁoyob& flk'BWl lﬁQoﬁtoo %;kfmé)kg to about 20

wnd/kg @Ifsmabéaodgcwgnghtz erzteﬂ@yabimérom abkuﬂ .1 mg’lmetcaﬁt mg/kg, more

2R S A LYROKLIL RGPS A0 ol Bttty o ot s
dettrm ait el the oftienal auantity sand spacingt ofoindiviskiak dergiges i p38 MAP
a@g lrli lbqa}trg%eréw&%@et ﬁ'tM ed | ﬁl1 Sﬁattl?reoefndbextenét of the condition

mnistrati on ar atl ent
themt wehtecdnithet floern, mudd aoptaltam‘r@dnanlsw@thmta@d rihe dagrtipylar patient

Cb%f%e%la@?gkl l(']?cl!ﬂ ar %)ﬁql%\‘na t%{ Sk et é\ﬂﬁﬁ&?'l‘@;eec@Pventlonal

ne o ptimal cour
tteamiqmat Itiwit alsa he emmmated)fbydmﬁegf @klllan pB8 agmaipat the optimal

5:’0{]?5% of! the RERL T eI ItHE rﬁuﬁfﬁ"er gﬁﬁoééy offa ??é 'I\Wﬁ kﬁ%@@%hlﬂfor given

e ascer'tai ne ose ski
i gy {mm/ deﬁneﬂmmﬂmb@mfwy@,f carr kenasaeiainget et psriskited in the art

Lokt AL Fodiid bYndathef ddgiiihdden st ef o cows

ted treatment groups bl ocked
by m |k production and days in mlk. MIk and bl ood
sanpl es and tenperature dal’_Eé(_/’xMﬁ’lécol | ected at the

Mor Ni R, lcﬂféé@a&ﬁt r%a)‘lo[) tén we C?llr "PJndGHﬂV taﬁétte‘ﬂaﬁ) 5 treatment

sel ected from eac ase ni cal scores and
Guburfsoblagteedviy itk grotheation(amdmyjayseisunils  plilkrandniigodsamples and

rf@rtng ﬂjﬁ' ddth Wgerg aﬂ@é‘ted a th@‘frﬁ&hrbhﬁnlﬁﬁgrﬁnngaﬂh Ki e normal

sel ecte quarters were I nfuse
ap@rtekwmﬁéleyt@tfr@ﬂ eagh cpw kespd oplipoahsgoex® Calijpinia Mastitis

aﬂ%’t Qbﬁﬁﬁi el peramtbd SMRRIFARY ARG 3nVEhye-¢0! AR&L 8@ evening

mllklng on day 41, selected quarters were infused with approximately 30 cfu of E. coli
(MacDonald 487). Milk and blood samples and temperature data were collected prior
to treatment at the morning milking on day 0. Cows were treated after the morning
milking on day 0 according to the study design. After treatment, milk and blood
samples and temperature data were collected at 11, 24, 35, 48, 72, 144, 168, 192,
and 216 hours. Clinical scores of infused quarters and milk production were
assessed at each milking. Milk samples were analyzed for culture (E. coli), SCC,

TNF-0. and PGE; and blood leukograms were determined.
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and bl ood sanpl es and tenperature data were coll ected
at 11, 24, 35, 48, 72, 144, 168, 192, and 216 hours.
dinical scores of infused qu&fters and mlk

producti on were assessed at each mlking. MIk sanpl es
were anal yzed for culture (E. coli), SCC, TNF-a and
PGE2 and bl ood | eukograns were determ ned. TABLE 1
Treat nent Dose Route Number TABLA rmls 1.

Non- Yehicte=—1VvV—6 ted* cted
Vehi Eff@e Pégt ed 1V 6 3. Inf e?t S8 MAPKi qutée N me f

7 4ﬁ #2100 g kg +v—75—1 l:‘bll:‘u
MAPK 'ﬁiﬁ?['dg&ef’ Iﬂ@e7 *Vehicle in this st lley was 2@%
N- rretrlag!tbdbyrrol [ done and 25% di met hyl sul f oxi de in

pol ygt Myloga(? \%K%&?kre&feda nom nal wei ght of 40O 6

Dal to Si s Assessment of test article
ef f i Galofected, MAPIér#‘m ned basedOupwhkga conpalM son of ¥he

trea%nﬁfbtcégé fl\ﬁRﬁKl% gach var| e%ge‘%ersus t

chal I'enged; ’'non ated group ta were analyzed
usi ng. Ihf\ae:tMXW&r#ﬁ:edure of 19@923&@ versiolV 6.12. THe

modet— ARt et e SR 255 Jg?% Gidont r tom:

B Rl M b SEk 2 2 G i

covariance structure to aC[?aCEQWh ks unequal I y spaced

sanpling tines. Testsfor‘m‘gm‘%yc"a e (P O10) were

based Agsesstrieet oftiest articaefficacy v eletermmegalnaedd wperha cheparison
of the treatment effect on each variable versus the challenged, non-medicated group.

Data were analyzed using the MIXED procedure of PC-SAS version 6.12. The
model included treatment, time and their interaction. Covariance within cows across
time was modeled using the Repeated statement analysis with a spherical
covariance structure to account for unequally spaced sampling times. Tests for
significance (P<0.10) were based upon the main treatment effect compared with the
challenged, non-medicated group. The P value of <0.10 was selected based on the
number of animals per treatment group and the conservative nature of the SAS

procedure.

Response to E. coli challenge

Challenge of a single quarter of each cow with ~30 cfu of E. coli (MacDonald
487 strain) resulted in a severe mastitis within 13-24 hours. In all, 27 of 27 quarters
challenged developed clinical mastitis. Peak rectal temperature and bactetial colony
count data after challenge suggest that the resulting mastitis was more severe than
observed in previous studies.
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procedure. Response to E. coli challenge Chall enge of

a single quarter of each cowwth - 30 cfu of E. coli

(MacDonal d 487 strain) result@8® in a severe mastitis

within 13-24 hours. In all, 27 of 27 quarters

chal | enged devel oped clinical mastitis. Peak rectal

tenperature and bacterial colony count data after

chal | enge suggest Effm:ts oﬂ*teeattresmthnuavgltemset i's was rmre

sever e t hanrespg ' iy jast hs [ arhipers

treat u f w!;lgl‘

mast | {ﬁéﬂsggglcgﬁx &lﬁ%rggfe% bﬁ??‘?&ﬁﬁer%ﬁxrgwe?éjb??éer en&f?eﬁ’ treatment

i betwesty cowemesfemm thanyeofoﬁ@ep% AR tkinase riehibitarngompounds and
of the p38 MAP ki nase

Bﬁ%ﬁ%ﬁtgrﬂéﬁe%gge?a@ S%J&réfa Cted, non-nedi cated cows

(Figure 1). MIlk Production Cows treated wth MAPKi #1

denonstrat ed significant|Milk Beodugtidnk production | oss

associ r

Cooin f@é‘&g \é@{ela \U?rfeatljel(g #f\}\n JHjn?cYHsﬁgteh ﬁ%f%&hy g%%rkeﬁjroductlon

Apss Besoethterh with enantitis falleiving inedtmept erfopared o vﬁe@e% cows treated

f r tr Ol

VSRR Bt Pgirere) [ERRbEn S hodhcbhy RS values rom

nfdigunesd]iaccameeatetwith IMARKitHeproduagdygoraftina twicecas mieh milk as an

ﬁfégbégg olf: ﬁweoﬁ’t%??o[(é)o%% rﬁ@}(’)ﬁt Lo g&%ftw&%%%ﬁﬁsﬁ% 3965 Ibs).

| @sws trenied withadABHI #2 alsomeeddced 3nqse aallsaban eoriral gaws (689 Ibs vs.

f
gﬁ@&*nmgs ole %Hre%%edepptggMgggé gﬂaagbe%gggéﬂ gm)et 5Rburt MSmilk as
Ohfmmahorsmdecm\mrunobmwdwﬂgﬁhme period{R66 Mspri 365bs).

had significantly inproveggichkscore

Cows treated with MAPKi #1 and MAPKi #2 had significantly improved milk
clinical scores than the non-medicated controls (Figure 3, P<0.001, P=0.006,

respectively). Cows treated with MAPKi #3 had milk clinical scores similar to the
infected, non-medicated controls.

Significantly improved gland clinical scores were observed for cows treated
with any of the three p38 MAP kinase inhibitor compounds (Figure 4, P=0.0004,
P=0.004, P<0.001, respectively for MAPKi #1, MAPKi #2, MAPK:i #3). Cows treated
with MAPKi #1 and MAPKIi #2 demonstrated significant improvement in both milk and
gland score. Cumulative clinical scores were also significantly lower for cows treated
with MAPKi #1 and MAPKi #2 compared to controls (Figure 5, P=0.0001 and 0.07,

respectively).

Milk Somatic Cell Count (SCC)
Milk SCCs were increased at 13 hours post-challenge for cows in all

treatment groups (Figure 6). Some milk samples that were grossly clotted were not
analyzed for SCC, instead they were assigned the maximum value readable by the
instrument of 10,000,000 cells/ml for data analysis purposes (logi, = 7). Some
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clinical scores than the non-nedi cated controls
(Figure 3, P<0.001, P=0.006, respectively). Cows
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to the infected, non-nedicated controls. Significantly

i mproved gl and clinical scores were observed for cows
treated with any of the three2$38 MAP ki nase i nhi bitor
conmpounds (Figure 4, P=0.0004, P=0.004, P<0.001
respectively for MAPKIi #1, MAPKi #2, MAPKi #3). Cows
treated with MAPKI #1 and MAPKi #2 denonstrated
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vver I NCr ease ost enge COWs I n
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(o PR FolliRAPIALOC R BbervaRY. anal yzed for SCC

ey were assi gned Xi mum val ue readabl e
by the instrunment of 10, 000, OOO cells/m for data

anal ysi s purposes (| 0g10 Mnor mal m |k sanples
had S%thp\’%?{é ”B%dt tEb@l gfrﬁcFCtBt%blﬁedtﬂloﬂ Qunth@emained relatively

i nstrunment wer e assigned a val ue
afncheoged ﬁypm%fth@ Sft@ly fgvaﬂan-aﬁmtyéq rRopedisaled cows (Figures 7

SRl P MAD Iy st

d
rfon Wi@s ead dtMientBah deapredi dfamﬁtlféa"gtaﬁsy chatigige (§-2atheyrs) and
WhE"\‘NB@PHﬁmﬂs ?é’tgrn%?@neﬁpr@&aﬁm 1Bvdi& §Rd PWVﬁur%ers reached

| ower articul arl Ii/ after ysS post-treat nen

(Pe@ ti@n @ugly thegypeba pyyvels_ay%hmn%U%ﬂéﬂ iR ftOélrS Total
bjveed 268 IPMIR Rt nbRFAor REWE Nt d wﬁHWISKlr#ﬁn?ﬂ MAPKi #2 returned to

relatively unchanged throughout the stud
rya=ahatiendeclgvels émnﬁ@amb/af@é@r &hansfor pp@}mlfegr qovzﬁntﬂeaé?d with MAPKi

L#IFBL ﬁlgét? gatra(%@z%atfsm -2 Wou gm0 Dok 20,66l rb&sectivel)C athese data
suggest that soon after treatment with MAPKi #1 or MAPKi #2, fewer PMNs were
recruited into the mammary gland from the peripheral blood. It is known that
neutrophils contribute to the tissue pathology in the mammary gland when they lyse
and release their contents to the surrounding environment. Fewer neutrophils
recruited to the gland results in less tissue pathology. Less tissue pathology results
in a reduction in loss of milk production and a quicker return to normal milk and

glands.

Whey PGE,
After treatment at time 0 cows treated with MAPKi #1, MAPKi #2, or MAPKi

#3 all demonstrated a significant reduction in mean whey PGE; levels compared to
infected, non-medicated control cows (Figure 9, P=0.0038, 0.0741, 0.0934,
respectively). Whey PGE; levels were elevated at 13 hours after E. coli challenge
(time 0) and prior to treatment. After treatment, cows treated with MAPKi #1 showed
a decline in whey PGE; levels at 11 hours, whey PGE; of cows treated with MAPKi
#2 remained at the same level and cows treated with MAPKi #3 had whey PGE,
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for WBCs and PMNs. Both dropped dramatically after
chal | enge (0-72 hours) and the WBC nunbers returned to
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t han doubl e the pre-challenge levels late in the study
(144-216 hours). Total WBC and PMN nunbers for cows
treated with MAPKi #1 or MAPRFY#2 returned to

pre-chal l enge levels significantly faster than for
controls or cows treated with MAPKi #3 when data was

anal yzed for 0-72 hours (P=0.004, 0.06, respectivel ..
ﬁ@%cwmaeéﬁ gestowR é’Pm(s%‘b\%r%ef V%qt"FPE%{PH%%EeW@WaVQQ declining
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'¥-hat neutrophils contribute to the tissue
pat hol ogy in the mammary gl and when they |yse and
rel ease their contentRilke. bbvﬁcagﬁr[ gutgtsNg envi ronnent .

Fewer neutrophils recruited to the and L. I [ .
| ess tEs%Ql’e”‘SB’WTBI“&@WI.k el_%ﬁest P %St%é‘fcﬂlﬂ %’g?’yer i‘iu:’*?éhe time of

itFoalmBROWC hb@ mdanl 85 8oMtolBhy Kolite G eiikBngdtHfrém 14.5-19.1 log2
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m | k and gl ands. ev P .
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Mfesgmst fidre Signivbénitly a‘é’cr@déeddarreaﬁ% et Witls IMAPKIi £1a8bmpared to
reguctli on I n S _CO

mean  wh I d,t .
iFieEete o BRAAIER R HaIS Bt G170 EVE TR Y MAPK #2 also
l%f%m{é@@dedﬂn@?rﬁﬁaill; @'a Bﬁfxﬂjlmwéw pe®paedlty ):ontW@%t%Eaifference was

evel s were el ev a our el CcO L
A S 2L 8 3 TR 405 B o5Eblg e docve i
_tE.e@d/ﬁﬁﬁg:éeErg @\l@mpbréﬁaﬁ)t&fbnw'oﬁh IVIdHft b‘élie\gdgEanﬂthés@I €6inpdends are
in whey P evels a our _
et eipeenmirR Tatarer Bk epSa MR irme Mssl ¥ Spypved in
Crﬂma?bérrﬁad@lcbrbbéd%e%g&fh?%? vhﬁtlﬁh maﬁyinﬁ%% eyelid and/or survival of

ontinue to rjse. ws fraom ree. freatnent..

B Pab e aape T ehhdgh B clist P v ba S T BRp i dRced by

taaiTRRttretils aldefdmathsy ahay nedblooketar inkibiedd by the 438 MAPK

hours. k. E. li Col
enzyme. nhlléltlon o? 9he enzymoenB/y t%%gg tc:cs>mpounds may allow natural release of

these peptides and enhance bacterial kiling by neutrophils. Another possible
explanation is the p38 MAPK enzyme system contributes to activating apoptosis of
neutrophils, by inhibiting p38 MAPK neutrophil apoptosis may be delayed and
prolong the ability of neutrophils to fight infection.

Challenge of cows with E. coli resulted in a 100% incidence of clinical
mastitis. Significant improvement in the acute phase response (less milk production
loss, improved milk clinical score, gland clinical score, cumulative clinical score, total
leukocyte count, whey PGE; and milk E. coli count) was observed for cows treated
with MAPKi #1 compared to infected, non-medicated controls. Significant reductions
in milk, gland, and cumulative clinical scores and reduced milk E. coli counts were
observed for cows treated with MAPKi #2 compared to control cows. Cows treated
with MAPKi #3 showed significantly reduced whey PGE;, and improved gland clinical
scores but no trend for improved milk production or milk scores compared to infected

controls.
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cfu/m for challenged groups. After treatnent (11-168
hours) nean E. coli colony counts were significantly
decreased for cows treated w8 MAPKi #1 conpared to

i nfected, non-nedicated controls (P=0.007). Cows

treated with MAPKIi #2 al so showed a decline in mlk E

coli nunbers conpared to controls but the difference
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wherein R' is —H;

R? is substituted and unsubstituted heterocyclic, cycloalkyl, aryl, heteroaryl:
wherein heterocyclic is a 5-, 6- or 7-membered saturated, partially saturated or
unsaturated ring containing from one to three heteroatoms independently selected
from the group consisting of nitrogen, oxygen and sulfur; and including any bicyclic
group in which any of the above heterocyclic rings is fused to a benzene ring or
another heterocycle; and the nitrogen may be in the oxidized state giving the N-oxide

form; and optionally substituted with Ry;



wi th MAPKi #3 showed significantly reduced whey PGE2
and i nproved gland clinical scores but no trend for
WO psos®e7 m | K production or m |k scores conpaP@UIB2004/004035
infected controls. CLAIMS 1. A nethod of treating an
i nflanmat ory di sease or enhancing the recovery from
acute inflammtory di sease i m34m animal in need
t her eof which conprises adm nistering to said ani nal
an effective anount of one or nore p38 MAP ki nase

inhibitors. 2. A nmethod for the enhancenment of mlKk
product i &k ferreachqgetitireiiceds indepandendy -hato, aRHar{Cmide)alkyl, -(Cz-

suf Ee{d l&%yf r@p_ % feo (511 Wt Qj’(g @sﬁﬁéﬁﬁ lWC‘EJ@‘.«s)alkynyl -

conpri ses tra

effé@ct-CvéllkahNBnﬁ of- Cd@éN& Fim Qz?é MAPRK} n8BE, 'NR13 SO.R™, -
i Nhinfed18 Lnfis 14t| t
NR £46) % of ﬁpﬂfb'ii?d o, INHIR1 64, 6}‘-‘1 Lﬂ;@)ﬂ@?‘b?)alkyl =0,

and actl COX- 2 enzyrre " TNF
5 ani nﬁOz-@bﬁlmﬂ,ﬂm QEPNeortekii strati on of an effective

amount ofg 3C?§‘E\dQFeﬁH¥nﬂ 38 MRS l@mas(a ({yﬂteswt@éﬂa, 12, & &HR

nmet hod of tin poptotic cell I'n an ani
conwhes@ﬂ@lﬁlﬁé&"a‘@ﬁiﬁmaﬂlpaﬂikb‘na@ﬁ an effectlve am)unt

of one org 4@’ gﬁoﬁlﬁﬁeé}@ﬁd 'ﬁhélﬁ)%ﬁtu'té@"&\rpl' érﬁlrhceteréaréll-rhe

net hod of 4 wherein
ki nase i rfhi @n@& fpEeagd @c@uggwerafme@p') 'Wéemﬂ"r\ﬁbdr‘rd (6-Ce)alkyl,

10 FOr RiHefeih 1 d’l"ﬁ béh %rﬁsgofheﬁhaﬁeghé SormieBild daibGHaBRdmay

unsubstit ut eteroc% cycloal kyl, aryl,
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unsaturated ri ng cont al ni ng from one

het ee%a@@wkenwhd@&@ﬂ@ltyrﬁubytlty@ﬂmheu 2rqr rhalei@r gfrfpe)alkynyl
Fggﬂjhd%ltrérz]lﬁg Qbdh étbgmg I@fgwer MENARE coHEcBNY Eatbon 81dfh and the ethynyl
15 atoms, may optlona be replaced with 1 oxygen atom and wherein each carbon
atom is optionally substituted with 1, 2 or 3 halo;
or R"™ and R™ are taken together with N to which they are attached to form
het;

(i) the compound of Formula I,

II

20

wherein “A” is substituted or unsubstituted pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl;
R® and R are independently H or substituted or unsubstituted (cyclo)alkyl,
25 phenyl, heteroaryl, or heterocyclyl;
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N-oxide form and optionally substituted with Ry;Ry

for each occurrence is independently -halo, -OH, -(C

C6) al kyl, -(C2- C6)al kenyl , -B&2-C6)al kynyl, - Cr

Co) al kyl, -Q(C2-C6)al kenyl, -Q C2-C6) al kynyl -

(CO0- C6) al kyl -NR 13R14, -C(O -NR 13R14, -SOZR13

- SOR13, - SR13, -NR13-SO2R14, - NR13-C(

- NR13- mmdepgnﬁenﬂmm@erh@)alkyl;;;@p;erhab}omylp@kxl; alkenyl, alkynyl,

n ; R3 is

%é&k%yl@% p§EFyI F@ﬂ erha%' aﬁ»?cpﬁ‘é 163§y FIE%/I
Nﬂml ammsmwbuaikylauif@ﬂwlwarbmmémdr911c oxyl &y and
R4 is Pt g.-tuted and unsubstituted aryl and
heteroary "R13 and R14 for each occurrence are each
i ndepetifient thg coppoupcef Beyauladfl , wherein 1 or 2 carbon
atonms, other than the copmecting carbon atom nmay
optionally be replaced wth 1 or 2 heteroatons
i ndependent|y selected fwrom S, O and N and wherein
each carbon atomis @ptiopally substituted with 1, 2
or 3 halo; -(C2-C6)allkeny, opt i onal Iy substitut ed
with 1, 2 or 3 hal o; "0 )allk'yTTyI wherein 1
carbon atom other than ‘
the ethynyi atons, nmay op
oxygen atom and wherein each carbg

substituted with 1, 2 or 3 hays=0r
taken together with N to whi s
formhet; (ii) the conpoyge—&; y

Tatomis optionally
R13 and Rl14 are
are attached to

la Il, wherein
"A" is substituted or unsubst¥“u¥ed pyrrolyl,
i m dazol yl, pyrazolyl, oxazolyl, isoxazolyl,

t hi azolyi, or isothiazolyl;

wherein “B” is a substituted or unsubstituted hetero group, pyrrolyl, imidazolyl,

pyrazolyl or oxazolyl;
R? is H, alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl;
R is H, alkyl, phenyl, F, Cl or CN; and
s is 0-5; or
(iv) the compound of Formula IV,

wherein “C” is substituted or unsubstituted pyrrolyl, imidazolyl, pyrazolyl,

oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl;
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(per hal o) cycl oal kyl , al kenyl, al kynyl,

het erocycl yl (oxy), phenyl CH (perhalo)alkoxy,

phenoxy, al kylthio, aIkyI(an1ﬁ%)squonyI

al kyl sul fanoyl, carbanoyl, acyl or carboxy; and s is

0-5; (iii) the conpound of Formula 111 B! mwherein

"B" is_a substituted or unsubstituted hetero gg:gg

pyrrol ﬁ‘l is Hylkgpyi glkynyhyar substiuted pr wnsypsiityied (gyslq)glkyl, phenyl,

aﬁé’ﬁébar;ﬂ)/é"ﬂ I"%@érb&/}}olyl rtﬁta‘?ﬁlﬁ&yd oal kyI ar yI or
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t ﬁ'kﬂﬁ'é'}/%ﬂw akkevlaamraﬁwi api Wz,rﬁﬁstﬂ%tewan%vrewntut%ﬂ W‘H§ or
oga,gg,p,%w bhged or unsubstituted (cyclo)al kyl, phenyl,
het er oarf yl, or heterocyclyl, or amno; Rl12 is hal o,
(cycl opd W} (oxy), (perhal o) al kyl, al kenyl, al kynyl,
phenyl g, het ﬁ’h@%é{hoc{ PIhim BQ\Fh@FéPMH‘e' pds NIAR Wnas&hibitor is
(per hal o) al koxy, phenoxy kyl t hi o, al kyl sul fonyl,
al kyl am nos ufi¥ onwcomﬂ@zlndé%“’é%/uﬁ lut ed and unsubsti t ut ed
am no or carbanoyl; and s is 0-5. 6. The nethod of
Caim5 wherein the p38 I\/API_}d nase inhibitor is

MAPK:i #1

(i) acompound MAPKi #2
\>~N

bl ()«
N N= MAPKi #2
/>

(iiiy a compound MAPKi #3

L
C

C

(iv) a compound of Formula llla

H

N .
| />—NHAC MAPKi

N



(i) a compound MAPKi #1 MAPKI #1 H2N (ii) a conpound
MAPKI #2 MAPKI #2 (iii) a conmpound MAPKIi #3 Q H | VNHA

wW@2008P6096N #3 (iv) a conpound of Fornula |Ii aMCDIBROGY004035
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(v) a compound of Fornula IVa IVa 7. The met hod of
Caimb5 wherein the inflanmmatory di sease is sel ected
fromthe group consisting of f#&stitis, respiratory
di sease, replaced placenta nenbranes, netritis,
pyonetra, enteritis, hepatitis, nephritis, septicema
endotoxem a, lamnitis, frostbite and obstructive
bowel problens. 8. The netho of Claim5 wherein the
obstructive bowel problens arg selected fromthe group
abomasuns, and ceca
5 or 6 wherein the
and thq aninal is a

consi sting of colic, displac
torsion. 9. The nethod of
inflammatory di sease is

cow. 10. The nethod of C al e
phar maceuti cal » acceptable ca . Thd use of the .

(v) a compound of Formula IVa

=

—
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7 IVa

7. The method of Claim 5 wherein the inflammatory disease is selected
from the group consisting of mastitis, respiratory disease, replaced placenta
membranes, metritis, pyometra, enteritis, hepatitis, nephritis, septicemia,
endotoxemia, laminitis, frostbite and obstructive bowel problems.

8. The method of Claim 5 wherein the obstructive bowel problems are
selected from the group consisting of colic, displaced abomasums, and cecal torsion.

9. The method of Claim 5 or 6 wherein the inflammatory disease is
mastitis and the animal is a cow.

10. The method of Claims 5-9 further comprising a pharmaceutically
acceptable carrier.



medi canment for the therapeutic and/or prophylactic
treatnment of the diseases of Clains 7-12. 12. The use
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an inhibitor of one or nore p38 MAP kinase inhibitors
for the enhancenent of m |k production or reduction of
mlk |oss or discard in an anP®ral . 13 The use of the
conmpounds of Clainms 5-9 in the preparation of an

i nhi bitor of a COX-2 enzyne, TNF, IL-1 or the

i nhibiting of apoptotic cell death for treating or
prevenil-ng Theusediibe comperndsidf Clains §-9 i the maniiegiure of a

sbbishinast (bF PR RSraB& Nkl @df:ﬂﬁgraewtréatﬁ@ﬂﬁ& thel fisedbes of

process for the manufacture medi cament for use In
t GBing édnent of infl anmatory disease characterized by
the use of the conpounds of clainms 5-9. 15. The use of
the conpounds of Clainms 5-9 in the manufacture an

i nhi bi 1r  of heugaost the eamparndsTliClaimg 559 igrthe peparation of an
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toget er with instructions for 1ts use In
t Progustiontor sedustion af millniess o §iseird Beakanimal educed mi | k
production in ani mal s.

13 The use of the compounds of Claims 5-9 in the preparation of an
inhibitor of a COX-2 enzyme, TNF, IL-1 or the inhibiting of apoptotic cell death for
treating or preventing the reduction of milk loss in an animal suffering from an acute
inflammatory disease.

14. A process for the manufacture of a medicament for use in the
treatment of inflammatory disease characterized by the use of the compounds of
claims 5-9.

15. The use of the compounds of Claims 5-9 in the manufacture an
inhibitor of a COX-2 enzyme, TNF, IL-1 or the inhibiting of apoptotic cell death, in a
package together with instructions for its use in the treatment of of inflammatory
disease or reduced milk production in animals.



