KI NASE EVHI Bl TORS BACKGROUND OF THE | NVENTI ON The p38
kinase is a mtogen-activated protein (MAP) ki nase

w0 bav/obeBongs to the serine/threoni ne ki nase PCT/US2006/041834
superfam ly. This kinase is activated by extracellul ar
stresses such as heat, UV 1ight, and osnotic stress,
as well as by inflanmatory stinmuli such as
| i popol ysacchari de. Wen activated, p38 kinase
phosphoryl ates intracellul ar protein substrates that
regul ate the biosynthesis of the pro-inflammtory
cytoki nes tunor necrosis factor a (TNFa) and
interleukin-1 b (IL-1 b). These cytokines are
inplicated in the pathol ogy of anunber of chronic
inflammatory disorders (Lee, et al., Ann. N Y. Acad.
Sci., 696, 149-170 (1993); Miller-Ladner, Curr. Opin.
Rheumat ol . 8, 210-220 (1996)), cardi ovascul ar and
central nervous systemdisorders (Salituro, et al.

Cu t Medr6i ' : 999)), d
e Mol SO T B SE(00)

aut oi mmune di sor g , et al.,

Structural Biology, aak2 (2002)). In
addi tion, the phosph%%&lggg‘ d§n1of m t ogen- acti vat ed

rot.ei n, ki nase:-.pr.ot ei n. _ki.nase or pMAPKA I S. also
000115 PRI RRERS SR R S e L iRy B
order t@@ditiyat @Ebviay o BEctdMPkungaSId ok QeHed blichshiesites o®fanisms.

MAPKAPK2 show a reduction in cytokine productijon
Howeven,ggaaetongongeproatikibity ispriasanay liaaif theagnouwt of bigride added to the

s NGB! SRR ot 8001, 0,08 ERE Y

A nunber of urea conpounds (for exanple in WD 9923091
WD 01012188, WO 04004720, WO 04037789, WD 99/321 11

0045354)  nOAL BRI GRIERIPR Qs T BRAINGRE ™ hhi b1 1 or s

or t oki ne. i nhi bitors., P38 kinase inhibitors or .
(00021 ¢ lauRE ! i iRPIPE LR ik I aolawyeletse osinrder wavifhghe
varioud\@¥BodihRaANAr iRliiddidureand absorption problenms that

limt the in vivo effects and therapeutic use.

[0003] TheEELRL &1 &R%qfa?)ﬁbl%}ééctfv@rvi&ﬂ%éﬁﬁmjn%ﬁﬁ GHlGyoir in

cyt oki ne suppressfve drugs, 1.e., conpounds that are
accordageabitteonsf emipriditoentiof ghepdiSclésumase wi t h i nproved pot ency

and greater bioavailability. The present invention
[0004] pr o¥ighes3 meablocihdibgtaor &f aaf inpghglkdens én iefdancd withtatfarther

treatnent ..of conditions resulting from excessive
embOng}?fHﬂ?ﬁ? RIS i on. BRI EF SUMARY OF THE | NVENTI ON The

present invention provides conpounds of Formula I

where: Z is selected fromthe group consisting of X is

sel ected fromt hﬁﬂ‘ﬁﬁ%ﬁﬁﬁgbﬁi’ﬂﬂ)l@f Rl is C1-C7
Wt

al kyl optionally substitute one to six

subst . -OF r C IS .
oonsi> 054G 5B BALE L BB SRS epe
made t6 tilesddcbnnpeshing diawdnps that forw a pah diticbl] @fd $n FhicRGE sbvwin oM

.ne group copsisting O CL-C4 al kyl and )
way o tlﬁ}lfrt?%ﬁlefl SR WIFI_’%Q‘%FW? ﬁ{%fh?ﬁlgqlwré wiish Poyedpgqticed. These
embodfBREAS AR de¥erieASh kntrrtied: MtdinioChnbit tRdsK ¥kille®n MY LHdb %Ye{ctice

optionally substituted with C1-C4 alkyl; Y'is
the subjgod meagen ot g disaloagrkyand ihisito be undegdto@hthat éthbherhiondilR8nts snay

O =Croal kyl optional by, substituted w C3- C6
be uitighd il oc . ARl SIS HRE] b bl Shegescoe made
withou€ ¥epaREh& Srbmané sepabf the pudrshi disdledhreM Tke RNEwirg depiiled
substituents selected fromthe group O Cl-C4 al kyl and
trifluoronmethyl; or pyridyl, phenyl or thienyl each
optionally substituted with a first substituent
sel ected fromthe group consisting of: halo, cyano,
Cl-C4 alkyl, Cl-C4 al kyl halo and Cl-C4 al koxy, and
optionally further substituted with a second
substituent selected fromthe group of Cl1-C4 al kyl and
hal o; and R4 is hydrogen or Cl1-C4 al kyl;or a
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of compounds of Formula | are nost preferred.

Conpounds of Fornmula | are inhibitors of p38 kinase.
wabwg/05t7Be present invention also provides a neCTOs2006/041834

i nhi biting p38 kinase in a mammal that conprises

adm nistering to a manmal %4 n need of said treatnent a

p38 ki nase-inhi biti ng anount of a conpound of Fornul a
descripfion js, thegefgre pattodg (RligRan § fenitiegsemse,nad B copaoidle pyesent

dlsclosﬁlté% ﬁ%é?l' nt?;x@ta*))t%ﬂd&f claiillr?s %ﬁ be'aféits%ef grmula | is

human. Ki'nase, npounds of the
pre ol P s Si.
[0006] rgﬁ%%ﬁ‘%‘ﬂl\é% boﬁﬂne%solpyczl% cho%q ratisolﬁcﬁlt’ao Wﬁ@eq sltu{hﬁjs a metal
ion blomde,rmﬁj enef @ahae cambd'INlﬁfB) ofahkﬂpﬂuiith%r dy@ﬂdiﬁ Whdre Ik ddatdct Bhy be

d t her re for the tr nt of disorders resultin
found. diog W%ﬁ@gggv%ﬁ &@% @Rﬁah@ngﬂl%g%c@ ASHYeriRe-cpRiagE compoung

includif® SR ASlS hGed ﬂearz‘%t)ﬁfe%aﬁ% | avegle bRark ﬁle UHe fagiohim
tfeating inflanmatory disorders, inc czenm,

antimicgelipl eonefmuing aivailable frdre YredODI Technologies,iIsg., Wakeﬁeld

t di dt
s GRRRPSI  So ST  e BREL S8850 B e
The stradtae deisaletbnt @ beerelé&ﬁduit alstov Bied §teRBIrBRN A hient moisture in

. cardi ov scylar di sord such as acute nmyocardia
the air g2y capigs fo! evebielsatc Hasst 9 piaviflebiogidalefigats| dhoiansexchange
is increddddh hRH! ?lﬂﬁi‘ait? 13‘\7 g{sa @1le| ReLALT %ﬂbﬁJﬂ?ﬁtoE@H mo%] d
sepsi s-assocl ated car di aé sfunct| urthernor
prevalepb nﬁownw e inthistigased &Mcanmrémm e releasealfsloe dikvet EME such

for the treat f tral
that 10%@%&%2%%&&@1}%8 Yl 5.0 AN ocoecal - ment ngit: s,

sease, Parkinpson's dlsea e,.and nmultip
[0007) 5, scl BEbE 1;15 %/%P%P%Qiiiaﬂ 0992%0@16 e LIS szz@ﬁe\v@ o
vgnous%gyo%i%ﬁ&ats WP&He BRldsret WE@rcﬁrrieP%ﬁ’ssc?e ic@eaf@%szet) cQHABre

the proliferation of malignant cells an troma
having gidvdr§Ag) inais ddpnds éamgdil hefuch ks salits. Nehioos,etassiom (&) ions
row |l arger t.han 2-3 m ter J.n dianete
andor SRt 4 e i L Rl P aitir i BB B RplroBe
contactahi@tagen B, & noBueHRties bin®xckingt WoRIrs, rBldEGREone or more of the

genesi s by angi ostatin and endostatin has been
silver 1?@81&% Sehersiverant 107 3¢ ahesitvgrsecide t Morking {ladraperally et

,
sl Kb BBcod T3 A IO SEAGTEL e BB o
medlmlaragldcsgm@@qusn(s dr Rlvdadasrarmidr vahicle 1o fadtiatenmatblledExp.

a ics, 284, 687 (1998)). Because angi ogenesis
eJeCtlorf%ﬁ Erl‘ fﬂngéxpt onent of the nass expansi on of npst

[0008] ki REImplsHOR s® PieRBILAvRSE lRFAsh of Ghecsdger-ion biocide,
The inK PPHEREBL I & :Qﬁﬂi@te?ic st@ﬁ%lﬁéﬁ'[h Rtivd %ﬁ apﬁfmlsout

Thi s approach to anti urmr t herapy na toxic
4-5. Asiedtedathf dnkt Hrivplaten bad epHof apmxmmicihyﬁn glabmgpmatmms dthe

e o YR SRR RERY s PR BRI o1
tris(hydSetyreath P8 prapage sivid: gS?cerMthlﬁycylat@ $ndl oczmt%( P88Ae %19&1

i nhj bitors of p38 kinase, conpounds of the presen
butyl etheg, o agieousraresT o Be biaridleanasgiserbiarthp farm ofimellbts cppigining
h 0 11 t.7, .
o838 boRlocERLCHe: ARSI oSN i Mo o
polystyodned HARS). Dllfferlnglevﬂlsmif dre Hiedd)l,peReto greps addet t(Dtthnk

Resear ch 60, ..59-92, (200 uscepti bl e n oplasm
formulgp58 Brfore tpof e e Rilpraaiation b Sopel goxamnng
Bacilluk biltRER, P%dblh&a%lééf!dci/aaban&iﬂ@é’\&lﬁlcaﬁ altBA Rt AfhShiger, and

Suscepti bl e neopl asns i nclude tunors of the br aig

genitourinary tract, |ynphatic system stonach,

l arynx, and | ung (U.S. Pat ent #5, 717, 100). Preferably,
the term "suscepti bl e neopl asns” as used in the
present application includes human cancers i ncl udi ng
non-smal |l cell lung carcinoma (A Geenberg, et al.
An1 J. Resplr CEII Mol . Biol . 26, 558 (2002)),

oy o o /7 = ~ o, 1



organi c solvent or solvent m xture, such as

di chl oronet hane, and treated with an acid, such as
whyarostBori ¢ acid in di oxane or trifl uoroacetPCT/E81006/041834

Deprot ecti on of N—protect;d pi peri di ne substituted

urea (f) provides the substituted piperidine (g),

.ch is reacted wt ubstituted carhoxylic acid
allowed | buE £y o W&a%?aﬂﬁgf%@aw et mogpd ?yp@&hs: teskgligtions at
interval 28l Nlb@a @h@o@ﬂi aﬁ?ﬁ%eh i HhRMEHRNES Mhedl iAHRVEDNE help

agent, such
further oiEpmisthygremihn @w@p njesign-the Aghredistbodic therdeounted and compared

dIC arbod

seainst P AT B o PId donBlonPheELE APl K Simehls g ahioee

ﬁnn1m¢ﬁh&£ﬁn@p@m&hhydroxybenzotr|azole (HOBt) or O (7-
azabenzotri azole-1-yl)- |,
, 7V, 7V -tetramet hyl ur oni unhexaf | uor ophosphat e (HATU),
or triethylamne in a suitable solvent, such as
met hyl ene chloride or aggfiopitrile, to provide Formula
I (i). The skilled artisan wll appreciate t hat
exanpfes of Fprmul may De pared by begi nni ng
with pthﬁm;protectgﬁﬁgiééﬁmaﬁWQQ fciod®k ng dj fferent
N-protecting groups, suck/HOSig)  which may require
ot her| depgy tectiO@ prpcedyres|to %orn'lnt rmedi at e
(9). suitahle am proftect]ng grou |§ uch as a
tert-put dxycarbamy(}o (B(Xx),OGUDi et ¥3000RY bSO(DUO l|zed if
necesgaryor—gesiredjtechnigues—for—the—+ntrpducti on
of these broups at® wel | 46hown t#2Q he| ski30l ed| arti san
The skilTed arti WITT preci ga,e tha he ‘
prote tiﬁg gr upééﬂay be3¢£nnved§gt ahy convehi ent
point| in the pynsfesi s of14 hel comgoungds of the present
I nvent+en—Methods—for—+ntroedpyci-ng—angrerov-nRy
ni trogenland pxy3h pfrotdéting grbups| aredwel | known
in the art; see, Tor exanple, GGeene and WITS, .
Protective Groups in Oganic Synthesis, 3rd Ed., John
Wl Y0 : "

o009] V20 5o VO AR e B 1L L3P

can be achierdiewith i ufiths HIPS ol ers indth! 2 0witVd AgIENPadcanmweand @elnl OOg

o e R AR NGRS L g i

markingCRBY 81, G <FOAkkihd f1tddS with PHISS 75ma PhlsdBY ul@. Pr ot ect ed
and t hen deprotected as necessary or desired. The.

[0010] abtPhﬁVéy@fehPéb?n @rﬁéﬂ@%lréccﬁ‘ﬂgoﬁlg [BRstHRRd df@estu%e BﬁW' es

assays have the foll ow ng nmeani ngs:
elastomerb anchﬂmlhkeD@@rm %tampbls oedudel b@)adctrbnbrlowﬁba,, bohded polhdster

e i ORISR SRS oD BBk b Bes

diene; PEST%@I&V@?M@H&[&M@AIQG) bBArithide 8l patsheléth&RpT 1&9}';%)@ Pileios;
| - (3-di net hyl am nopr op - 3- eth odi i m de

EDCI
polyethyisnes iy ohiones; pElY@iérs—Swmpnead @rmcaolasgf: elastemsr;Hsareene;

L

described muayrbeuincdrpoatdddeithiifs@€h resihs,ipldstios andedl mnasny fat eRéle

sl e LI LR e
stmctur@'n@tégﬁt\!/e Pﬂteﬁﬁtuk}ﬂy ﬁlcﬂ'sld%@r@é/déé gio&d%i\iﬂa?'ﬂe%at@é OQ%OWH&JG

) sul furic acid
matef131M$ Wﬁzl ap @Ith@bmlatetﬂﬁb of shugtiughon] sueh ason@ds, Add steidisasteel,

cormie 5 St TR HSu e AR Bk e

wat er and add aq. sodi um hydroxi de solution 10% unti |
basic pH Extract in ethyl acetate and wash conbi ned
organic layers with saturated ag. sodium chloride
solution. Dry over sodiumsulfate, filter, and
concentrate under reduced pressure to give 4-

met hyl -5-nitro-pyridin-2-ol. MS(ES): m = 155 [ MtH].
Add phosphorus oxychlorlde (O 6nnDI 0. 05 nL) and

T ~ A o




Stir a solution of 2-chloro-4-nethyl-5-nitro-pyridine
(0.85 mmol, 0.15 g), 2,2-dinethyl-I pi perazin-
wdaz207/om7epan- | - one hydrochl oride (0.94 muol, OPABUI006/041834
and triethylamne (2.12 mol, 0.3 nL) in a seal ed tube
at 80 C overnight. Cool déwn the mixture to room
tenperature, add CH2C 2 and wash with saturated ag.
materiatsoeditn foh eriptizysteDr gomoparentsgbidtiane Kldly tot @ontdct inaddng Snal

. oncent rate under ,,r educed .pr.essure .t o give .
auring O35 FGeti O dare TN R PGEER et fyPioitor e prse e
comporfed®i thelindthdiorpsfiiacidés witkin thsbhdidg figd ifekaaulitonShby &
qgeI chromat ography eluting with hexanes/ethyl acetate
reduced ¢f elingnated. dfs feiltating thy dgyelopmenbgtl a widerwyicty of maekigg)7

fluid foldblionsAdd anmoni um formate (1.55 mmol, 0.1 g) and
o op% all%t} um ( Carbon) 10% (0. 031nmol ) over a sol ution of

> . 4 (4 C ) i vl - i
R R e
printersetTh@seopens Sbinmohtyepre vida hiothnstérage anl dediveryatf 190in€.to @xabstrate.
.down_and filter thr h a pad of Celite(r),, . and
Returnipg i 0h (5510 eAtRet O Rl bas ewsipoarene Hid o BRfestsg rps
pellets &3RApMdE Ry t8rnhBler i St atdaQF an l}@@&?en ofh#néikioh 2.5cm
[ MrH] . Prepare the foll ow ng conpound™in a manner
X 2.5cnsy Ascanitical by sesndhasgags body fdrmed of pladtigsravotathing the
Cri aboye abl e_Preparation 12 1 - . .
ActONG B B By Rens 86  ARROLEG HHOisb ey n i comingd
ink. Enipiriedllyy forphe pabodlinene abtadpuft ofSilver idn $@tddin R f&dtnation of a
. 2,4-dichloro-pyridine (6.7 mml, 1 g), N Boc
print Syﬂﬁﬁ‘éogﬂqoﬁ@téﬁggt beppressedasy) | sodi um tert but oxi de
(9.5 mol, 0.9 g), palladium (l1) acetate (0.7 mol,
C(Ap) ¥5 01 5 Rdme/ Mgiitlbut yI phosphi no) bi phenyl (0.7 nmol ,
0.2 g) dissolved in toluene under nitrogen at 100 C
whefre rC(Aghethe WwtiGod]sildenin reso nssdrio fanpibe atiot systentcamigbnent;
water. Extract in ethyl acetate washing the organic
| ayMdi wintaks efdhe inkanaosmtiwel teb paopt systahh compbent;iatd.
Dry organic | ayer over sodiumsulfate, filter, and
corvght= mbss afnlikeresinagtd aompke®s prigt $y8te@ stenponent.
4-(4-chloro-ryridin-2-yl)-piperazine-I|-carboxylic acid
Note, hb@éder ibitisuciest enpaizabeduatbiises bSulidestoul®atssdy! Bfficac
silica %el_ chromat ography eluting with hexanes / et hyr
may neeghiorbertesisdinsonditiens sx(mf%smgfew We509) . MS(ES): miz =
298 [M+H].Step B: Treat a roomtenperature solution of
[0012] 4. FagwhPds o cyawai perspegliye prwerd ané sichipessoroaidrigdludi d

. (0. 6. 1, )i CH2GL2 (4. ), .
reservoly 20 AAb g iR St e oy TR i st s i i
reservo'ﬁ@g() ﬁﬂdll[t%é iarbggy Sﬂi.ghltﬂlﬁeé ejeb@cfrmlevﬁ}lei dr prifehend gMJ {séinfe@ral &
[S. a itiaona 4 N solution_in dioxane,
the body 3§Z.m’tt}e BigheAe} 2, ngludesaparking pd pigpiors Edrioefispensie
. r . o - - o r -
ki Rk POUEACHALEREAN W BLOTE: bl A ARYEL
controlled bpvadouwslagirical GiyBalESee{vier 2) o108 rpdve ldphtactSPRP. C. Stir
| -(4-chloro-pyridin-2-yl)-riperazine hydrochl ori de
[0013] ( 2. Thermobime Bithinghe body 222hiy ladaptettto(contrimmeikingl f1didrR3), ¢.p.,

. 13 L O CH2C 2. an [ oyl chloride .2 mmol, 0.3
ink. THe Sy BYEY PG OB e CoBoLe AETaRian bY Ryl SPETITeY emicspaishe
cross-seMtibh oﬁ@Bﬁ’é—é’dl@ﬂmﬁ%%?féﬁ'd%%e%h%ﬂ HEn@V AP RMbePbYa AURI-

sodi um sul fate, r, and concentrate under reduce
color mprkasiliwid resgrygitty @ith each chamber having a different marking fluid

L-[4=(4-chl oro-pyridin-2-yl)-piperazin-l.-yl].-2 2- .
formulatioh s B8 A BHPUh LG Rishaoh! BRIAA TR Emapicige

Di ssol ve

| -[4-(4-chloro-pyridin-2-yl)-piperazin-|-yl]-2,2-dinet

hyl - propan-1-one (1.6 mmol, 0.4 g) in sulfuric acid

(2.3 nmL) and cool the solution down to 0 C. Add

potassiumnitrate (1.6 mml, 0.2 g) and stir the

m xture allowng to reach roomtenperature overnight.

Dilute the mxture with water and add sodi um hydr oxi de

A NN 7 o o e~ . a e




sul fate and concentrate under reduced pressure.
Subj ect residue to silica gel chromatography el uting
wowan/osies@nes and et hyl acetate to give PCT/US2006/041834
4-(5-Nitro-pyridin-2-yloxy)-piperidine-I|-carboxylic
acid tert-butyl ester as white solid (0.55 g, 75%
_yield). M5(ES): mz = 324.2 [MtH . Stir a m xture of
fluid regerygirpR20. oTlpwquchwzingludﬁsw) bip¢igepdhgiraddo] orgagdspeagiedvithin,
81 | n %
an Ime?%}u{}ac ?fUStan cgﬁfi i nl?e( %%ggta?t wﬁh gl}eh nark 'r%n)g fﬁ%% 2%58) 2 Qr one

embodh@am the betdatisia ﬁletHIl ke cdmﬁhmgemz&aﬁal 4Fbﬂwﬁﬁfthei:e1hb@ﬁnieﬁt the

renove aII dlumcat%é Cocentrgtetheflltrate
biocidejgg C§{?Bjﬂéé?° ey PegRe st derseaded thersp. hqraaligaate
embodﬁHéR PRI %B%n%ﬁrﬂﬁg Elﬂap\ﬁ&ttsﬁu@ﬁi‘@ﬁ edaandreiPyd e %@irﬁﬁl%

give the title conpound as a white solid (2.11

fluid ZTHB% (ES+( /z) 194.2 [M+rH-BOC]). Preparation 19

A-(S- Am no- S-net hyl - pyridi n*-yl oxyVpi peridin-|-yll-~-f
[0014]] uohoadnhmnytbwmrxﬁﬁhmbodsdmat@ﬂlsﬂmnmwsurcﬁ:iceﬁﬁéim@sdiaﬂ

0,

mcludeoqtp,bc 1?]szeﬂglg)s?cgw1tﬁ{1)tgngo%§%elg gnrlgllg*o lgﬁc gqxigs](g?r%rmﬂnn a
marking T8 FQ¥NoR1208 Eﬂ Iaa%hﬁsaédo@fﬁg feﬁc@lﬁﬂeé fsa%ﬁ br &H&yﬁuer

ester (6.41 g, mmol ) in dry THF (80 nl). | ow
materigl |9€ cmtmll@d@aplaargtfpfcef rblagierd enspesg bagsanayaaleo be used to
CoerlZﬂogbl oro-3-nmethyl-5-nitro pyridine (5 g, 28.97 nmol)

i'n"portions. After addition is conpleted, renove

co0 th an react m_xtur e, at
100151 61 o Wi 98 e birs bE o fed fid Rl Bue e Bim
connncﬁtﬁel tRelebrauai mhdkbe dtoddhe BEWeliRrbnsal RAMEmSRHed! Fire 5
m). Distri bute the reaction mxture between et hyl

(50
illustrafgs apdmaging 9oviae §0h sachissy printel aggerding toBother pmbpdigent ef

the d1s<%!§§_1r ;fﬁé)@%ge?ﬁnese% (g)?g%rs] I?Cﬂ\{ ggﬁer}dg\hg IQ#%IH ¥}#1at ﬂfcﬁ]ﬁg q ﬂ(ul(i' X

ejectios devicad 2y sach assandnkjot mﬁﬂtdneadj én flowuonmminiéation &ﬁfﬁﬂ_statlonary

.Dry.the co ed o hases over sodi u
marking fiyid B AE 4D 2 G RBE g, Gy ont o mors ooyt 242 Fuia-
eJectloﬁ‘ aéﬁe@gmrswbsﬂ éﬂtfablﬁbgl tiatril B? S@Besuppsd 384 hiluiAeREGSE

device &2% sarn@ﬁﬁynarsmguﬂmfbdwhtw% Sughi as;iyly dioplsés; puioresubsteate 848,

o 2. po kPl S RIAUSY) pRREELBR. WAl Sygp0l 10 (65 0,

tr| Iuoroa etlc

[0016] og rﬂ?r}%cf&mg&?segxoﬁo)}ﬁ gl%v;:ly agac%ed %Io pru?ter §OO For

anothexpérﬁwdlﬂleﬂte edchGACbRIs 332 @6h ek v IRt € L €l a §ikRrehd
30 mml i n di chl oronet hane (450 nL). 'Stir the

colorec?l@kcfrp@rﬂ raserwelréﬁozqﬂ@drwctm deivige 324t Eor anothsval of

TGP, Pt AL U

differemicihiidd ®. ﬂlﬁd-yejex:hen Aot mmmire@athec p@tias ef candaits 342lanrfluid

sul fate. Renoyal, of solv
retumn 36sufph VB S pets S0 R SRR Ry ectih etiofed Hbask
ﬂuldre)égllvbgvg@ol id (6.9 g, 97%vyield). MS5(ES): mz = 238.2
. Add 2-fluoro-benzoyl chloride ( 1.74 g, 11.0

[0017] mmi:%r FRRERE &ﬂ:hei"}tss’6’1116%1J REre Qs t% ﬂ'[ﬁfl h%/écﬁén é415é73294'
plperlé n-4- ?oxy -pyridine in dic onEt ane
condu1tst3)42amd fluid estrybia ﬁ#h mCQLﬁeZanlgc;ld& 2dbrenal tp, @ndccsrponatadnme&in,

on inn oy ipe SRFEHSRREbf B R ?%Vﬁt? fol | owed by

saturated aq. sodiumchloride solution 1 x 20 n).
Dry the organi ¢ phase over sodlun1sulfate and
concentrate to give
(2-fluoro-phenyl)-[4-(3-nmethyl-5-nitro-pyridin-2-yl oxy
)-piperidin-I-yl]-methanone as a yellow solid. Stir a
m xt ure of t
(2-fluoro-phenyl)-t4-(3-nmethyl-5-nitro-pyridin-2-yl oxy
)-piperidin-l1-yl]- nethanone (3.58g, 10 mmol) and 10%
pa Iladlun1on carbon (358 ng) |n ethanol (100 nL) at 22

o o o,




Heat a m xture of

4,4,5,5, 5-pent af | uor o- 3- oxo-pentanenitrile (4.0 g,
wQ@104/0mmed ) and p-tol yl hydrazine (10 g, 64.1 nPol/PS10n6/041834

ethanol (20 nL) to 95 Cin a seal ed tube apparatus for

15 hours. After cooling td roomtenperature, renove

the sol vent under reduced pressure to_giyve a yellow
[0018] 5 | Péfenigpes; FPWBP%W%’%I ganPariBer RS e FoTsiratsaAR as

. 1 i . . q .
i G830t S 6 LA T
transpagitfilemdbe pseryeirdda tesherfud-cjartidn dividel 32do et treamepl¢, HDOd-
o s t he conbined. organic ases over dium .
cectiofthyine 524 bl ofRARRAReBP B R o B BT R R Elp BREpRuis 342
may ondi B @Céor@adt with Bhrdkinga @@ vhei fOABIngFhaRitdsrlredelntr ¥ thé
et hyl acetate and hexanes to give a light brown solid

fluid-ejegtignydeyices3id andangy) be fushedsey othegwiseerppiiedpf marking fluid upon
: -0l 1o ' r e
com AT e SR JE DA T e R A Rl i <

compofergpar alditoom t®4nerStubitgs siohl asditthgp fillpys, check valves and the like.

Any ord TR oot PR b e o
incorparatéd AvitHih, G ifh @t dedoh A REQ B B ihikrBfiteds cohidet Willthe

in THF (10 niL% dropwi se to an ice-salt cool ed

markingdluid.i byslustingsa piocide iirf $ughcomppngrits supiqch fir gy intermittent contact

. : AN = 3- ' ) and -

with o gty U Xyl ERNP o e Bt B,
Stir at -15 C for 0.5 hours and then 22 C for 1 hour,
then distribute the reaction m xture between
di chl oronet hane (50 nL) and a saturated aq. sodi um
bi car bonate solution (50 nL). Isolate the aqueous
phase and extract twice with dichloronethane (25 nL
each). Dry the conbi ned organi c phases over sodi um
sul fate and concentrate. Subject residue to silica ge
chromat ogr aphy eluting with hexanes and ethyl acetate
to give a white solid (2.46 g, 66%yield). MS(ES+t):
mz = 457.2 [M+H]. Prepare the foll owi ng conpounds
using a procedure substantially anal ogous to that
descri bed above. Table Preparation 38 5-fert-butyl -2-
g-tol yl-2i 7-pyrazol - 3-yl Vcar bam ¢ aci d.
2.2.2-trichloro-ethyl esterAdd a saturated sol ution
O Na2CO3 (2.4 L) to a solution of
5-tert-butyl-2-/>tolyl-2.ff-pyrazol -3- ylam ne (400
g, 1.74 nol) in THF (8L) and cool the mxture to 0 C
Then dropw se add 2, 2, 2- trichloroethyl
chl oroformate (406.77 g, 1.92 nol) and stir the
m xture at 0 Cfor 2 hours. Extract the reaction
m xture with ethyl acetate (3 x 6.5L), dry over
anhydr ous magnesi um sul fate and concentrate. Di ssolve
the solid in a mninmal anount of ethyl acetate and add
an excess of hexanes to precipitate. Collect the solid
by filtration and dry to obtain the title conpound as
an off white solid (586 g, 83%yield). 1H NVR (400
MHz, CDA3) d 7.34 (d, 2H), 7.29 (d, 2H), 6.78 (bs,
IH, 6.41 (bs, IH), 4.81 (s, 2H), 2.41 (s, 3H), 1.34
(s, 9H). MS(ES+): m =406.1 [M+H]. Preparation 39
r5-(I-methyl-cvcl opropyl)-2-p-tolyl-2/]j
-pyrazol -3-yll-carbam c acid 2,2,2-trichl oroet hyl
ester Conbine lithiumdiisopropylamde (LDA 2.0
M hept anes; Aldrich; 2.2 eq, 88 mvol, 44 nL) with THF
(1.5 nmL/muol; 60 nmL) and cool to -78 C. Conbi ne net hyl
1- met hyl cycl opropane carboxylate (TCl US; 4.56 g, 40
mol ) and CH3CN (4.20 nL, 80 mmol) in THF (10 nlL) and
add slowy with stirring. Stir the mxture at -65 to
-78 C for 1 hour, then renove the bath and warmthe
m xture to roomtenperature. Concentrate the reaction
m xture to a slurry under reduced pressure. Add

o AN M L



g) in MOH ( 1 L, HPLC grade solvent) and stir at room
tenperature through the week-end (ca. 70 h). Renobve
wo b@7e8178€nt and partition the residue betweenP@t/TB0¢/041834
1 L) and H20 (100 nlL). Re:-extract the aqueous | ayer
with Et OAc, and dry the conbi ned organic | ayers over
MpSO4. Filter and concept e under reduced pressure
to yield 3-hydroxy-2-h§gﬁ@§§nethyI-2-nethy|-propionic
acid nmethyl ester. 1H NVR (CDC 3, 300 MHz): d ppm 3.9
(d, 2H, J=ILI Hz), 3.76 (s, 3H, 3.71 (d, 2H, J=ILI
Hz), 2.8 (bs, 2H), 1.1 (s, 3H). Add Tf20 (80 nlL)
What is glaoped iSe to a cold (-78 C) solution of
3- hydr oxy- 2- hydr oxymnet hyl - 2- met hyl pr opi oni ¢ aci d
met hyl ester (32.5 g) in CHRdA 2 (400 nL) and
2,6-lutidine (80 nL). The reaction is allowed to reach
1. A pom dystepecahporengeodmsptising:unt i | only product spot

A0 (D) I ePenine o denreeting aaraiihi SR P ey

t he qf9af 4 AN urRNER 3 MIBPdonthdt ki the Rchricias RNt 2808
Subj ect residue to silica gel chromatography eluting
wiherdin escamnessuriage BA2) seritiag & bpgidetipeqgperated within or adhered
met hyj -2, 3-bis -trifluoromethanesul fonyl oxy- propionic
acid neth ester as a colorless oil. 1H NWR (CDd 3,
300 MHz): d ppm 4.7 (d, 2H, J=10.3 Hz), 4.5 (d, 2H,

2. - C%m% igs!zégxﬁ,l_csm%gé?nt QP g%rna % j \ghe(rgm tﬁg%édy%QZﬁ%ééegtgﬂd %)%12
tRe Bxebnﬁst%lgbéfsar ﬁlhﬂcrﬂgommse%ﬁim)wh%w 1n1l%§%cpﬂ1\h@
acrd nethy ester

evitipd dovise W@Iﬂ)m@dﬂl@ﬂmdﬁ@e@/o@ (2@%) withad an mghgrated fluid

N e g e R O T R

f@@hrne organic layers and dry over sodlunrsulfate,
ilter, and concentrate under reduced pressure to give
3-fluoro-2-fluoronethyl-2-methyl-propionic acid nethyl
t Iﬁﬁ@ﬁ i -
3. @'?esﬁ{rrst %ﬂg%ﬁ C(L)QBO 9%8 t 0P ngl 2, Q’hrﬁ])@fﬂ t/}&cg 3106%}5\482 & giebaﬁ Do
qoBRitingmuinpo@ihi ) follomed by anhydrous acetonitrile
-(56.4 mmol, 2.9 nL) over a solution of
3-fluoro-2-fluoronethyl-2-nethyl -propionic acid net hyl
4. Bifd fint 6¥Red cdiRponerft o8 clim BWwASRInthe et ﬁlfﬁ%@ﬁrﬁ?zﬁﬁm@ HF
cooled down to -78 C. Stir for two hours at -78C and
emnewnd Bemperastd zsalitestierra ¢85 whiainiagpdradensd110) bonded
%%E%flght Concentrate under reduced pressure and add
"2. Wash organic layer with saturated ag. sodi um
chl oride and aq. 10% HC . Conbi ne organic |ayers and

SRR PRI
1§5‘ﬂef191 HeQing Ry héwit B?tﬂ%lﬁ%lﬁ@ Qﬁ@dtm@f{l @Q%fﬁcaﬁmﬁls {0 3ro51cﬁ)

and resi due obtaine w& §B
wotidaloictizity g0the imnes s a}ht@”@@ﬁ @@rhqdéit( 2)and d| ss oI ve
the residue in water. Add 10% sodi um hydr oxi de
solution and extract in ethyl acetate. Conbine

6. tféyétémﬁfo&lp@ﬁéhtdjf ylagw 61 whedine sistdril &, sefectetleiom a

concentrate under  reduced pressure to give a 5-(2-

glrou@ ra%usrsimg@é e Rlpptias, eatieReisgppiglsyand ceramics.
p-tolyl - 2F-pyrazol - 3yl am ne. Subject residue to silica
gel chromatography eluting with hexanes / ethyl
acetate (from15%to 50% . MS(ESt+): mlz = 266 [ MtH].
Add 2,2,2-trichloroethyl chloroformate (8.1 mmol, 1.1
m.) and aq. sodium carbonate solution (4.8 nL) over a
sol ution of
5-(2-fluoro-I-fluoronethyl-I-nmethyl-ethyl)-2-
p-tolyl-2i -ryrazol-3-ylamne (7.3 mmol, 1.9 g) in 37
mL of THF. Stir for 24 hours. Pour the solution over
wat er and extract in ethyl acetate. Conbine organic
Iayers and mash mnth saturated agq. sodium chloride

N



10.

11.

12.

Stu-4<5-{3-[5-(2-fluoro-I-fluorome%-1-nethyl-ethyl)-2
- p-tolyl-2i7-pyrazol -3-yl]-ureido}-6-

woredongsorge/r i di n- 2-yl ) - pi perazi ne- | - carboxyl i ¢ BCT/tS2006/041834

tert-butyl ester (1.5 mml, 0.9 g) dissolve in 5 nL of
CH2d 2 and hydrogen chloride 4.0 Min dioxane (7.35
mol, 1.8 nl) at room tenperature overnight.

C(Armh etgtbd af etl;nttdhlﬁig Mdrbbia]agrewtﬂr%ﬁ mdrking fRdds @30 comghrising:

t j et t.her.. St) = 48 Prepare

t hetacinedhy mainn BbisHa> (vt B eha Ehbtm T BeYt
a ad r
B S B P gt SOy s ¥ CREeAb hing o

') - 3-r 6ueal p@rp@pcldﬁ macpridrated withinpyrradbenad gheydtb- xi rea Add
(5-fer/-butyl-2- p-tolyl-2//-pyrazol -3-yi)-carbamc '
acid, 2,2,2-trichloro-ethyl ester ( Preparation 38.
2Tl medod 4. cBhig)7, ereid caRhdiing @i @hrking fluid (230) with a surface

4%5 am no- yr|d|n2 am no) - pi peri dine-| carboxylic
af %IP’t”étrStyStSH]t GAMRONeRY fyu(tbercfom%tses ngcHng H’@cﬁuﬁéﬁ%%fsth@t pyint
Cﬁs@é?fﬂ @&ﬁg&?ent?@lm?&km% i@930N0RG ehi@phitehd e (25 ).
t1r the solution ours” at “room t enper at ure.
Add wat er and extract with CHZO 2. Combi ne the organic

ers a tur sodi um chl ori
€ BRI Lon i anBteth Pledint Sl ComButt Srseletive drom
r ﬁtétg@@uqa wn@fsﬁﬂg B & EhallkiMe flaid esrebie(220 Emﬁﬂ%aﬁ ﬁﬁé’:\%at@d HRid
silica gel chromatograp eluting wt
g Eiseli evtqer(ga/})@a marking @%;/gd tte@erycpté (Z220) without an integrated ﬂu1d

{ r

CESPT O G Jh s dsOlok b an KA R Y] de e prin
asystenb.ert - butyl ester. NMS(ESH): niz = 548 [N%Fﬂ) Tr eat
a 22 Csolution of 4-{5-[3-(5-tert-butyl-
p-tolyl-2//-pyrazol -3-yl)-ureido]-pyridin-2-
y trﬁérhféq}odrUfratﬁy ofl uraﬁnt 7 oaaakm Xteteln alt«sln%ttt%ﬁ bi%tdél is S SRy
(1.1 mml, 0.5 g) O(5 nm) wt
smnuctqntmmna celmeomd et her 5 m_ 10 rmol ) St | r t he
sol ution overni ght at roonttenperature. Concentrate
under reduced pressure to give a residue, then subject
r @8¢ eHeehod o f SN, tvhettfethe lsilidr Ach-YbritfinBigrod fp@uﬂd Borhprides a
met hanol . Cbtaln the title conmpound as the free base.
MES strurﬁttge go?tmqq}g s1bpre1'93§ dilOpponded thereto
| -(5-fert-Butyl-2-p-tolyl-2H pyrazol -3-yl)-3-r2-(piper
i di n-4-yl oxy)-pyridin-4-vn-urea Heat a solution of
4 ApAmagingclepiee (300> aypriwig) - pi peri di ne-1 - carboxylic

nﬂ&d e? %%10?13){9%08 2? %tﬁ hﬁgfli?]%%.ggrlr)‘lgaﬁ ig,tg?ace ?232:') fgr contact with a

-pyrazgﬁﬂﬁnghhﬁgaggantc aC|d 2,2,2-trichl oroet hyl
ester (Preparatlon 38. 1.38 g, 3.41 muol ), and

dp ssigns B dsiensv aini(3R0) @ad hamg aginger swrses (333) Bvsonfagswith
nm) at the resulting mxture to
roonttgggg%%{ 1hﬁdﬁ%mg;%{dttlon bet ween wat er and et hyl
aost ait reotesionguissa342 pfoe dramportingdhatkingifludd (230) Sk ithe @furking
to aid se se I on. r.act e a us | ayer

with eﬂﬁ@fegﬁgpgzéﬁﬁ ﬂEﬁgﬂﬁﬁﬁﬁﬁggﬁegﬁﬁgﬁpé1ﬁﬂyéﬁ§haﬁ
twi ce yhd hn¥edeface @) %ﬂﬁ%ﬂﬁ&%ﬁfﬁiﬂ% fluid (230);
andconcentrate under feduced pressure. Subject residue

t wheiein afdeage pneof theinsy sufriey (B2iof thy fwid Keatiqy daicer(B24),
g}: yiaelhﬁ)e ﬂtgegs tgce &39 Cthcitg {n%rqgrttgh il rtes%r\%1¥ &2%) and the gt I%ast
4-{ 4- [ 3nd Bmeesurfaoe(232) 3f ﬂretoﬁb yt métd candtitg @42) comprises a
3-yl)- ureldo] pyridin-2-ylo - pi peridine-I-carboxylic
aci d t Bietal it Yipcide tlé?lOfP(L@WBWE qredhgred dwrgtmaH) . Tr eat

a sol ution of

4-{4-[3-(5-te7-?-butyl -2-p-tolyl-2i7-pyrazol-3-yl)-ure

i do] - pyridin-2-yl oxy}- piperidine-1-carboxylic acid
tert-butyl ester (877 ng, 1.6 nmmol) in 1:1 Et QAc: DCM
(100 m.) with a bubbling streamof HO (g) for 3 mn.
AIIom;the resultlng ntxture to stand for 30 ntn t hen

o T o -~ 1 a




13.

14.

15.

WO paoggsi78e/. Al ternati vel y,

sufficient to provide efficacy against mcrobia
gromh without materially degrading their structura

may be coated onto these materials as well as other
material s of construction,%such as netals, e.g.,
stainless steel, ceramcs, e.g., alum num oxide, and
the like. By incorporating inorganic biocides into

themateri al s.us to. far rint .system conpo s t hat
ot B Prieing S GIDb e Rt T e Cr e gt
dedridvRI(¥42)Q§ a@hRrth BE nbhBally @ﬁ%tgl %ﬁrih? opdaiorSel tha &R sxiNg
the print "system conponents, the inclusion of biocides
wileeen(30Rk nmarking fluid fornul ati on may be reduced or
elimnated, thus facilitating the devel opnent of a

w der variety of marking fluid formulations. [0011]
CIITHT Beapimmn I ddvidens ?0) qﬂcﬂzf(itn By%eféimmﬁmmh Bilirface (232) of the first
repl ace e pen for inkjet printers. These, pens
cB‘?ﬁi’b‘Hl@‘??a colpptisesbe gl dmalgiaci ipeaire Wﬁm rpehered

t gefetgubstrate. Returning to the testing detailed in
Table 1, as the surface area of 16g of the tested H PS
pel l ets corresponds roughly to an internal surface

ATB i T RSO OB Rt LA s PR iF B e nbiocice

ptafpries aeoslitakithdigretodataAghdRilvierons GoRdREereRN be
efficacious at controlling mcrobial growmh in the
contai ned ink. Enpirically, for one enbodi nent, an
anount of silver ion in resin for formation of a print
syst em conmponent m ght be expressed as: C(Ag) >= 0.01
* [Mnk /| Mesin] where C(Ag) is the wt% of silver in
resin used to formthe print system conponent; M nk
mass of the ink in contact with the print system
conmponent; and Mesin = mass of the resin used to make
the print system conponent. Note, however, that such
an enpirical equation is to be used as gui dance only.
Ef fi cacy nmay need to be tested in conditions

simul ati ng actual use. [0012] Figure 2 is a cut-away
per spective view of one such pen, or marking fluid
reservoir, 220 in accordance wth one enbodi nent of
the disclosure. The marking fluid reservoir 220

i ncludes a body 222. A fluid ejection device or
printhead 224 is integral to the body 222. The
printhead 224 includes marking fluid ejectors 226 for
di spensing marking fluid onto a print nedia or other
substrate. The marking fluid ejectors 226 are
controll ed by various electrical signals received at
one or nore contacts 228. [0013] The volune within the
body 222 is adapted to contain marking fluid 230,
e.g., ink. The cut-away portion of the body 222
represented by dashed lines may represent the
cross-section of a one-color marking fluid reservoir
or an individual chanber of a nmulti col or marking
fluid reservoir, with each chanber haying a different
marking fluid formul ati on. Thus, the various

enbodi nents i ncl ude one-col or and nulti-col or

mar ki ngfl uid reservoirs 220. The body 222 includes a
bi oci de adhered to, or incorporated within, an inner
surface 232 configured to be in contact with the
marking fluid 230. For one enbodi nent, the biocide is
a netal ion-containing material. For a further

enbodi nent, the biocide is a ceramc zeolite structure
havi ng silver ions bonded thereto. For an alternate
enbodi nent, a netal ion-containing support structure
is added directly to the marking fluid 230. [0014] In
addition to a wall of the body 222 itself, the inner
surface 232 may al so i nclude structures encl osed
within the body 222. For exanple, back-pressure within

o 1 - r 1 o NS PN . oy I N 1

such sl owrel ease bPOTUSHN6/041834



