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WO 2007/ 053394 PCT/ US2006/ 041644 1 KI NASE | NHI Bl TORS

BACKGROUND OF THE | NVENTI ON The p38 kinase is a
wolb@gsssact i vated protein (MAP) kinase that beltomgs006041644

the serine/threonine 5 kinase superfamly. This

ki nase is activated by extracellul ar stresses such as

heat, UV light, and osnotic stress, as well as by

inflammatory stinmuli such as |ipopol ysaccharide. Wen

activated, p38 kinase phosphorylates intracellular

protein substrates KM¥ASEBEIBHIORS: he bi osynt hesis of

the pro-inflammatory cytokines tunor necrosis factor

a (TNFa) and i rgﬂﬁw@@[ﬁ Blon These cyt oki nes

are inplicated

C Iheq13B Rindsk fslaamitngen-ovtiyatefi prasrinl@AS 5 glEfééthaté’Flo%ﬂs fo the,&ﬁrﬁle/ thRgogine
kinase %3@%11?01'11% kifafGs act:Mle ﬂy7&tra'b€ll%u(aﬂ.911‘z§§)s, sz;é;Métg lé:i Ullalgm,emd osmotic
stress, gs3yely ?Wé%fgﬂf“ét?ryétﬁﬂhlé'éc% £ lzﬂo Pe Sa}c\c/ ous Syste e R or dor s
phosphoSates treceljulag protin, substEps rhetﬁggu]@@me@iolspglrhe% e gliolmgﬂam%latory
ytokme?t%m?r%%crgs}s%%?c)r )y éﬂ%@' arﬁlﬂté?kmmm- i) S Destesy BlifidRae dyalibdtas] in the

Nat ure Structural

9 S%éjg %g [ -
patholqg g@g}u}nber pﬁch%alutﬂialaxﬁator{/ fllléor ﬁloesep% hl, )N’ Y §d gc? 2?96 149-170
(1993)MhigERnactiny apie Rhpmatok;Sn2 1012086 826 exrdiqvpsciir grisientl feppus

lndratohnmaie
system’ dll\é“érdééﬁsb%zx aﬁ arllgcl%‘ nﬁ\geélhzlﬁn\ﬁ)lgh@mlh §, lRe7- 923&1%?
disordgen@Geteelln ctat- mmm@éyzﬂi%% Fraghl kﬁon 0
phospl(b)/}lldﬂéﬁlfdﬁﬁ 0ﬁﬁﬁ@dﬁ>ﬁdt1®fbd$mgglé®1asefpg)tqm¢p@aﬁ@ VAP KAPKR) ik §p a
Kinase | m k{g&PrI]é)gagﬂwg d l:':ﬂfble @fg@@tagﬁv){teﬁ @5@9 NP Kameuse Ridckalistdies of

t target for anti-inf h £
MAPW %YUHICQ‘G%Q‘) cytok Iﬁ?ﬂl}ﬁ]@}l sxggest&ﬂg con‘poun&)te E{y@&ﬁﬁatoro
the inf@X@iFety@eshdhsd/MiX BA2B08:Ta podyiaarge For 8@i-infymrEipgicrary (WQ\D
200518%8 7789, WD 99/32111, US 2004/0058961, EP 1609789, o)

2569 and WO 0043384 |
P 3 nyabgtpf urep ?ﬂq}p@}nflso(fog examp Eipt\"z(l)( ?%25]9 i h ?ﬁ %8 ‘IVB%%OO@?ZO wO
0403 78N Q&30 NI 1DUS 2004/0@5896E yRPOIPITBY, | WQS@QS@? gndﬁlgg,o%@ 8¢ ey ls;en
identil 16% g]ir)a‘%%ﬁgs% nﬁﬁiagcflggryc KEnHi t@l@Vﬁ%'l&ﬁée']ﬂhﬁbﬁo@ Bicty@lisdtifitiion may

ns that e.in vivo e

be coqtlﬁ gypa@émap%m%}@éve b-]ﬂﬁﬁé’lfl%)ﬂl@f aéld gbs téo& pro%fém th flgnt thﬁ é;wzvs? r%fa‘f?clts and
theraﬂ'éﬁﬂcetﬁ‘d.l Tl&reﬂf@té Dhebdexiss d,’qy psvemsil mele@jiq;gtgkmq su@)resm@dimgé uﬁd‘gmpounds
that are ca aleB g@lﬂlﬁge Wil ihRbvell PenPBRd Kiefter DRavaildbhity.

otency and ter aval | abi
saffee s%wmqu SRl TSRy dofesdPorcondion
resultiﬁgﬂaﬁexcassﬁéqitokfneprodlh@ntreat ment of conditions 25
resulting fromexcessive cytokine production.' WO
2007/ 053394 PCT/ US2006/ 041644 2 BRI EF SUMNWARY OF THE
I NVENTI ON  The present invention provides conpounds of
Formula I: RX N NZHH R2 where: 5 Z is selected
fromthe group consisting of
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YY \ ~~N iNand Xis selected fromthe group
consisting of R4 0 yO ~-NRZEYNNR3 Nand N 14 Y Y O

WO 200710533041 ) (iii) 10 R is Cl-C7 al kyl opti onaCirgs2006/041644
substituted with one to six2substituents selected from
the group consisting of halo and O -C4 al kyl hal o;
C3-C6 cycloal kyl optionally substituted with one or
two substituents selected fromthe group consisting
of Cl1-C4 alkyl and trifluoromethyl: or trimethylsilyl;
R2 is phenyl GRIERSEVMARY QETHEINVKENTION, 1.4  al kyl
0Frhe@fésér&iinvéﬁhonqmvii&mhlwm@swbsdﬂnmwned with Cl-c4 alkyl;
15 I's hydrogen, Cl1-C4 alkyl, halo, or Cl1-C4

al kyl halo; R3 is CR\C7 al kyl optignally substituted
with C3-C6 cycloal kyl; \01-@ alkoxy; Cl-C4 al kyl hal o;
N
§

C3-C6 cycl oal kyl oﬂ% Iyﬁsubstituted wWth one to

four substituents sel éctéd fromthe group of Cl-C4

alkyl and trifluorongthyl; or pyridyl, phenyl or

thi enyl each optionally substituted with a first
where'sypsti t uent sel ected fromthe group consisting of.

hal ioselectytalirmm tha@touBgomsistinglof C1- C4 al kyi hal o and Cl-C4

al koxy, and optiona{ly 20 fur}her substituted with a

second substituent/jitﬁgged fnoq the group of Cl-C4

al kyl and hal o; and}| R4 is hyfitogen or Cl-C4 al kyl; or

a pharmaceuti cal | yx t F1 lt’hereof. The

present. invention also provides a nethod of

i Ndis Riidoie o B8 cisip@ssstigbfa manmmal conpri si ng

adm ni stering to a mammal ,i ngneed of such treatnent an

ef fecti ve anount of a cofpoujpjd of Fornmula | or a

phar maceuti cal ly accept K sairt thg of~_25 The

present” i fjvention_ al so proyi des a ne?ﬁiéZE% .

suppr essi N pddefihﬁyof t iwdr ne ¥s-Rfactor a

(TNFa) in a ma | conpriRéing adninistering!to a

mammal in need Of such treatnent an effective anount

of a conpoudd of Fornulad) or a pharnac@éutically

acceptable salt thereof. WO 2007/ 053394

PCT/ US2006/ 041644 3 The present invention al so

pr RVis des, dkyhmtibratly obstisiep pitess tasix substupnisseladedfiom tyferoup
consitfld b it At akohalol € bicRthilc RpfndIB BB EDRDI chSorTigh substtoents

Istering to a_na n_.need of suc seat ment  an
selected fraptbe gRUPLA{HRE °6Fr%4%‘6ﬂﬁ°&°%?hyfz8§fn‘%‘%§’ l%h%br ‘a
pha? igpies bptosdlly yubstitwalptit 6i-6: allal, br pyriding gptionafy subsfitpiedaith Cr-Ca
myjnvention further provides a nethod of treating
conditions resultin frog1 x& ssive 5 cytokine
i

pr SdifetiosH Tt 2 ‘i "ng administering to a

MR EARIC,-Crilkybpdomolly sbstituted witeE:risaycloglkyl; Ci-Cy alkoxy; Ci-C, alkylhalo; C5-Cq
cycloalkyl optionally substituted with one to four substituents selected from the group of C;-C, alkyl and
trifluoromethyl; or pyridyl, phenyl or thienyl each optionally substituted with a first substituent selected
from the group consisting of: halo, cyano, C;-C, alkyl, C;-C, alkylhalo and C;-C4 alkoxy, and optionally
further substituted with a second substituent selected from the group of C;-Cs alkyl and halo; and

R* is hydrogen or C;-C; alkyl;or a pharmaceutically acceptable salt thereof.

The present invention also provides a method of inhibiting p38 kinase in a mammal comprising
administering to 2 mammal in need of such treatment an effective amount of a compound of Formula I or a
pharmaceutically acceptable salt thereof.

The present invention also provides a method of suppressing the production of tumor necrosis

factor o (TNFoy) in a mammal comprising administering to a mammal in need of such treatment an effective

amount of a compound of Formula I or a pharmaceutically acceptable salt thereof.
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cyt oki ne- suppressi ng anount of a conmpound of Formnula I
or a pharmaceutically acceptable salt thereof. The
wonrew@is3oinvent i on al so provi des a nmet hod of i raThiSLiong41644
the grom h of a susceptibl e3neoplasmin a nmanmal
conprising admnistering to a mammal in need of such
treatnent a p38 inhibiting amunt of a -conpound of
Forrmula | or a pharnmaceutically acceptable salt
thereof. 10 The present invention also provides a
MehdPdenofventithialsb priovides mptethed afsippressing e pinfuetion of Bippruer A gl
1B) in %}%%nmﬁ?ah?s?tlmgﬁslt 1 %dmmlstem%%m&mlﬁdﬂ mrﬁ@ﬁq’f Qlt:h @dﬁlanttaﬁ sk Brhoudt of a

anou a conmpound of Formula | or a
compopiaf Fraveultdr & a*lwcﬂl@@émcé?ﬂtaéleé%\‘l ﬂt’er‘i"ﬁ ereof. The present

' &H@ﬂ?@s&r@ ﬁv&\h&%ﬂk@f&xﬁt&& ﬁetmtohwtn@fcoﬁdﬁamrpsngng from excessive

cﬁokng&?ﬁﬁgﬁaléttqllg? fnanr]r}ntl comé)rlsmg Qim%l Fgﬁf% arglgﬁgt ﬂeﬁd dt? ?uech tr?‘?elm{l]:fllt a
cytoking38ppressiniz bm@unﬁg a gopengird o Forgulg b‘?fﬁ(?ﬂ‘ﬁ’&acﬁ‘iﬂca | %"c?pé ﬁﬁﬁl ?reOf
PRAL FHRGR hhvdnGisH disy pﬁ)@ﬁ%ﬂ]ﬁ@h‘oﬁoﬂﬂiﬁnm@ e pewth.of Tvecepivtegieqpiasm in

i nventjon als I abhdft of a
am ;?rglin%a]?nmls?er n%)to 4l J%Efﬂ% < W%FC%M&% p38 HhfFing f

or a
compapireaf ﬁmelmt«pr@ahqnyacaé@%ta%?@les%ﬁ teredfer eof , in

C Ok bt irRéhtivd 4140 pRoviabed msoe ot intdisfigyneagse pt admanal comprising
admmgii)élgrigﬁ(laaglgatn%x%f:% rhera‘ed oL cho&eaﬁfexlltl:iggg dmlgt-nrm'%%xrnblﬁlyﬁritcbrﬂﬁbmﬂi o Bormula I

use a co mula | or a

. oraplphwwa@éXHCFee@blP’iﬁ“&@@é%t abI e 20 salt thereof for the

rr&ﬁl'e‘ f)l@{éﬁtlﬂvﬁmﬁﬁ aléd piddlieCam@ing of tepting Meunadid pihtifiona prmpa g
COmpre:SBIﬁﬁ%IﬂH% rm¥ org maa1 al 1X Pee& Qf‘ stch tre rihéh‘ﬁ%& b’:@ RnhibitQY bHQSt Ra compound of

armaceutically acceptabl e
FonmsaallatphM@PWHYﬁ‘%‘}PPt@éeéalF‘ﬁer?‘ﬁe i nhi bition of p38 kinase

I NTHIBRER 1§ventﬁh| Elbd R 6vidRs £phatnhatestisahfrenialiarvopprivipg 6 egnpgund of
Formxggla o|5 %ﬁn%tcelu ica ly ac H%H% L kot adaRtiEof Wi atpiB8mhdaitichiytateapable

rrsing a conpound of Formula | or a
mwmphanwgc@@ww@ally acceptabl e salt thereof in

C iRl ifhiloR AsofriviteOmese b xpmeouphefFuemBL bi axbiugoeutially acceptable
salt ﬂ]ﬂg%‘&%&l}%b lar?.lﬁaec%%g | Icl %Q&léamerﬁ Eﬂe Ghbitiof? 5f p3 gﬁneﬂé |A&ﬁiﬁbr§111y, this

I nvention a prov
mvenu@rppmglm coripormest g prapule I gra pgarglﬁcg}ltwéll:y Pt%béei ﬁallfI ﬁlgg(% éor useﬁl? the

inhib@igd df p3s@ Qe méngalst Ferthemots Gis mucxmomroxadeﬂemae@h@ma Jogpposition

URR&R3 iq?ﬁ)m{ TR a S esslicall
adapt?gfg}t% lt Mh_p%)@ kgla\a g%rl%%p&&b&ﬂ@? Sl r;lv 3 ntt Ib fl 5 rie%}/si cq};%%rs or
accepgpble @q,—}{qj]@(man eFmbIaHGR it ope g pooLg pbqﬁxg?c%leaélﬁ fu];c%p a F% excip , \
dﬂueﬁggaa,tfabl e salt thereof for use in the suppr essi on of

th m;m{;wen {)J ﬁ‘e\qges Y q&r Qc,eo‘ﬁ{pglﬁh of Efoﬁﬁﬁeplror apl{amgﬁilcallﬁacaéﬂtable

rmor e I S nvent I on T éuctlon 0§tum0r NEeCrosis
salt ﬂpmffnﬁheewvfwe ‘éf@r’i‘ﬁ%‘éﬁ“&ep"éﬂ theuRRreatP b 5’ RE“SUpPpr esst on
factoPd, (TNRE). PaGElstaly, B iGentioh fmmdera e Cdn@ﬁmﬁl of Brpthiga I qa  piapagyutically
Apri Si

s PHHBET L P ST B BT Ly o fctr o (INFo) i
mamGeEHufiRkhadd) thisl it vianton gropides mhaem@halpmgqmog ac}iquc;d for the suppression

of the %8(% t%o%l l(:))% aimor %%(C%SQ 'fa%{al: <§ (Tl\ﬁ‘ﬁg 50';:n$1rls$ng aQbmpbuhdb@ Rérfula T6riaS

rovid use of a C%g ace% 8 acceptable
pharfaseutigd|ls aqcentﬁbleaalﬁhe&wﬁﬁé@ﬁwa&% Yih oge o Ste BRSBTS AP TP

exclﬁlé}l%rﬁﬁlfersfo@ﬂﬂutexhe manuf act ure of a medi canent for the

1 ( 5 ?nigllagr{] als%%ro}/{ags Ry gg&gtc&ﬂﬁmﬂfof kohast &Q'ﬁhaﬁ‘m&eex@cz{ll& beceptable

|S|nvent|on rowdg (gr@lhl(dl L
salt érecEfor freinanufactare ofa I}?ﬁh‘ﬁ’ﬁrﬁﬁéf@ﬂ@? @B}Prfsyo%(g&l@ Bt gtign o gyileukm-1p (IL-
1B). t 4}1% u‘ér{%ﬁ}? F ﬁﬁﬁﬁn bl@w%le!a% cSHhRRHdeS Bdraia D(fr abh’@mﬁbél@ldﬂ]ﬂ@? bdcepmable salt

-1(3) in
theroRfosuse m\ﬂ@mmpmﬂoﬁ%‘b‘? He@cf&nﬁﬁlaﬁe%@m 1@ éP) “8: ""a‘w‘“%e““"re
this BURRI %%vfd@sra phitRaduRAES ki aiptddie tpsaiussion @hth@mocwyon of
2007/ 053394 PCT/ US2006/ 041644 4 interleukin-1(3
(IL-2(3) conprising a conmpound of Fornmula I, or a
phar maceutical ly acceptable salt thereof,
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in conbination with one or nore pharmaceutically
acceptabl e excipients, carriers, or diluents. This
wOonveErnssdm al so provi des the use of a conmpoundPOf/US2006/041644
Formula | or a pharmaceutic#élly acceptable salt
t hereof for the manufacture of a nedicanment for the
treatnment of conditions resulting from excessive 5
cyt oki ne production. Additionally, this invention
provi des a conpound of Fornmula | or a pharnmaceutical
interle@l:s LA L) eongaikite ¢ dowp@od offiormulpd eor p phaprhpseutisaiy pogepipble g3t thereof,
in com%glgc%h b tﬁ)&% 0{ rﬁ(ﬁyl!)ﬁallnﬂgeufﬂaﬁﬂc@e‘fﬁ@@ §)lcf{)ﬁnt§ )ﬁrﬁ&é Bfdiluents.

.. Further
prT@v.uu@gmaalsmaqvwﬁew? isaro RS PR HA BT RS Poy Y e
salt théré £k fie fiimueifture ofOkdichroms for b tratmientgt ¢op@'mne§@@.@gxg i excessive

cytoku‘fe\’p’r@dlﬁétﬁl? RIaRdual | &t@ﬂn\%ﬁmfp}cﬁid&gt c@m&yﬁl’fm@ H&ﬁm@i orl’_a%zﬁ‘hlhoautically

arnaceutlcm
acceptalyqgsit Ex o &9 uskig the ?ﬁq’gne&tro% Fﬁslﬁ EOD[S ﬁeé‘fl% ggral te)licgsg1vie ():)rtokme production in
mamrrﬁﬁCE.mhabble thid fveetianippivigiest asphargagentical rcgmpogifiondidnted far he tregiment of
cond1ti9g§r/ rﬁ{}ftiggﬁ]on@é)éégmm c9t\$kjgee;§odhaﬁm BSrifhe a&:oﬁﬂﬂﬂpdf lemﬂfa Iora

or a phar ITHOE]{LJJtI cal

|y acce
phampisutegly e AR TSP B 4 e P st
excipibrd) baniicts, @rdilghis.gr owt h of a suscept i bI e neopl asm

Adﬂ'hs 1.11\@8:%11 hiYo pr&vﬂie?thé Y ginatdoﬂﬁbluﬂf S¥hERE I ar Sﬁﬁﬂfh@d&ﬁﬁal@facceptable
salt thpl%%?(ggfe ma]lugqrctu%é)g %{TH %gnlle% ﬁﬁa B‘}:h¥1t18n 0 gg)w% of \?\E‘%%E tible neoplasm
Addltﬁhkﬁlsz,elm inhiton peidésasmmporndy e I owhmww’maﬂb{ aw@mt%e salt thereof

for usk \ﬁ%t isR}dn @M@WaQ%&pﬁblpﬁ@ﬁIMﬁﬁrhm FGARPQE, this@fvention
apte

e | .nni N
prov1cﬁ:é 6ﬁa%mut1@b%ﬁpqsgpﬁﬁg%edcfo rrFB O]ﬂtﬁlg{lonfo gov%ﬁ li% suﬁl'clg'pg’glg Béom $
compfidirgr anfaﬁ;&)uxtdl of Ed)rinyla aqr@@psn’ab:b@lcgh|agcentﬁ>@rs@t)tflerqaqﬁ in combination with one

or mo?e%g%n}uac tlcQ) aW¥eftbbiQREpied, cdiiLordil@niBCceut i cal |y

accepta excCl ents, arrler ue
ebe st aba oS et EpavagoigPmgtl bHE STy o
salt tHe@bifor ti manefictige qf i anedieapentior dlihipitige efapstagipise Addiipnplly, this

inven g}ﬁﬂ Qs f Bhap JubEorTBrifaa 6t é%h@mﬁéeutﬂ:al%ddeﬁtmﬁlt thEr@sf férfag in the
|t|on of net a

mhlbll‘tlﬁq/g me?a%ﬁls ﬂﬂ,rga\l}]n@ - %lgt%s S o ﬁawenb(?nnr_p?‘ovgd)éﬁ a ap%%kn%cea&al composition
adaptixh@r theigibitonoainbtystasic ceptisits secompgupd of fermelsf ofaghargasguiically
accepttﬁﬁ satl thidoBih Lérhaldn Wi LASH: @dtehirRactRidaIR h&eptdblerekdigientDeatrjers, or
I's invention provides a pharnmaceutical conposition
dilvenidjapt ed for the inhibition of nmetastasis conprising a
C O Thio nmaitia@falsp-provits ghe usef a gprrpyhlanrl aEoad loa prrmaceutlcally acceptable

salt REOEBE AL Au B ot{al?lﬁﬁl@ﬁ{enﬂ B tReQFER B b rAImibil Brieiie Additionally, this
mverglgr{ S‘mqugé%‘@égu%% gtcﬁ?‘l; %(r:g SIoL %?e!u TA a%!:egeaﬁpga ’thelqe i 8 1 the

|nv on a rovi aes € use
treatiadnt f riGompadiatiritsfin Mammal. Fuitheorors tisiRyPaRRRYIdeE apl}aymceuﬂcal

comﬁﬁﬁ&%h@gh or th§ gbadmdnh @R ebatdi @ittt o acdnipoend of Foamula I ora

medi canent fo rheunn DR ok deSiabl
phartpgegtiticaliy gogpniable STIHF‘%GO%’Inﬁvnébﬁlfafl%nnwghrog‘?ﬁr estpgéng%cgn%o u%g ?ta °
emmﬁmmnmhmmRW¢hwmspharnaceutlcalIy acceptabl e salt

thereof for use in the treatnent of rheunatoid

arthritis in -fﬁﬁ{ﬁﬁfﬂ E@Wﬁwﬂﬂ&ent'on

provi des a p!:ﬁ*tg' OTTpO adapted for the

t I crab ERatp3 Olfinasdi esutaim wingbarthe B8 pridépr n&?ﬁ]bmass fsplgrms-
conpound, of For rd t3 faRdnkd/mean decreasing of
acggpen%pgmr gﬁ%@’ ?ﬁwggégﬁgagﬁgﬁ#Wfth one or s
excessDE & i mvﬂmf@UF%dh-llB AT afethersyigkinedn 2 maramah fodygngl or sub-normal levels.
ar e QE@@B' 125 B Nakdherldsiiokine by all
ThlS%W/Eﬁ\??f ?% s%debq'tuléj%%ﬁh §meEFﬁéaﬂseEQ i's takenbt 0, Nea dyf ? Y
cellspiBei@inzancipibresp 38 (‘WF&‘%’&%@ pt & EEomic leve ot gggssivepyivo levels of TNFa,
"suppressing the production of TNFa (IL-1(3,
cytokine)" is taken to nean decreasing of. excessive
in vivo levels of TNFa, IL-1(3, or another cytokine in
a mammal to normal or sub-nornmal levels. This may be
acconpl i shed by inhibition of the in vivo rel ease of
TNFa, IL-1 (3 or another cytoklne by aII ceIIs

o, "
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WO 2007/ 053394 PCT/ US2006/ 041644 5 1L-1(3, or another
cytokine in a manmal to normal or sub-normal |evels;
woypoi7rEsit i on of the synthesis of TNFa, |L-1pCTAIS2006/041644
anot her cytokine as a posttfanslational event; or by a
down regul ation of TNFa, IL-1(3, or another cytokine
at the translational level. The skilled artisan wll
appreci ate that certain conmpounds of Fornula | contain
at |least one chiral 5 center. The present invention
IL-1p, GGRSIRADk@nE & aatammalnatiovial gesdub-aeraipitlvelsby ihibjtion of the synthesis of

ster e FehU 6B a an B latibnIER S0, ARCR, or
TNFa, g‘r ﬂas e errrt%)ftadneflsa %E{n@%ﬁ%%hnds I|%2§I udlrng arlacemat es.
anotherlcitokise apthefr@slptpgel idigit conpounds of Fornmul a |

C PR RiEH AGarbill bfpessitate BB e dombounéyvf Bermelx I @ntaingt lestrge ghiral
enant | oner

center. JJhe areﬁgttuévlerggr? gon%malates 1A R enth&ne?s' opg.lﬂls?ereoﬁa@ 34 W& FSctures

€ prepare S
of entant@agre nttdgha@ipre(k;gprsg)lf @f%:g@p(@g({sluvgldlag rage[ug feh &glbgrgﬁlm lFeidEha?compglJnd
of Eonﬁﬁfaﬂtcbﬁﬁlhﬁg & R0 6He QhiRBcentdY ekigiran sitigla/@hnyipmdrhie dBiterepmers. The single
enanﬁq%re]:%trg{; cégs{‘er:ge%r%er? IE‘I?,?’ a?%%a?{gl %@ﬁ% v‘{ﬂ%ﬁ%ntqgreégégé @Bﬁﬁeros&@cﬁ@é’ &m
stereospecific smﬂe’qlcztgptmlqﬂqs tAéi@lﬁﬁ}val%ége single e%ptllq {}ﬁg&e?@?rso%l?f bS isolated
from nﬁ}h‘x% $ikstehdaRn® ael@iatdehaptiic dr Iaﬁ/stﬁ:‘lﬁm:immndmm the prese nt

| t Vﬂ{]f’ 1812 rs%oo?l b)( ﬁg se}(mng rea&t th;tgr{e %IHIQ)UI% bidthea;ﬁlégéntt inQeﬁltl&laiket capable

arnaceut | cal (ie%lté E IF f%h S O%de
of forngihg acidfadditipa sq—}t@rﬂpe}llﬁpépg thed)[h@mpﬁgtfcal&fé‘acep table salts of all of the ce p
are mcitﬁ&fﬁl th@@zﬂﬂ@@ belids:. Qf)m}iohﬁis pf tasS@esbnt (g:mm a,r?mugpp @nchqﬁ:qq@fly will
C OI‘ ic and o i £butith h’d?‘f&@dble@ id addition
react vr1tﬂ 81i1ygo (g Hl%ligvg J 4 d xrgﬁl"ﬂ:&% dWotf @ﬁ‘a)ﬁn tigallk)

€ catable A" nt]?.ﬁ SERERe Salnbot
salts. ﬁhpde‘pt"ghgh@c%@ay zg%;ablp 4 :fslsegéqerflg re Té) gro ¢ comp
Formulaq RaMcABe %Ethxfﬁﬂlyhyn-aﬁle epivabbearssalst Typisl pbamebeticslyjapreptable salts

mcludgﬁxgse g%tks) tgl?a%a%t bgfelac%on §BR g@m&%ﬂ BftRe Résent FOLDBH vithla phdingButically

y non-toxic to livin

acceptyiporgamic ophggqm@@éﬁ iSecky 511189 ughleeetbc{ %}imé gtécla]:i)gaccept%b sal s listed in

Journdi BB &S &hics! ke a6 £ oy Tr e altith odrknofn e Sbkiﬁ‘i‘p@‘éﬁ@d Meey}ate salts
ofcong)eegg?%%e%allar%\ﬁ%g l’ QM h a phar maceut | Cal l'y

or gan or I nor a}?' .2 % €S t Ven% nzﬁo vides a
i nedmpdends ﬁéoxyﬁk&ﬂ#ﬁ@é@ﬁqrﬁ%ﬂp §/ ‘%f‘é"cé%’l‘a fR S‘é“} P sved
methdd 3f Hﬂﬁﬁﬂﬁgrb@k Kifidse 8 aprRg et domatiseSelmirnreng t6 6 margmal g need of said

treatrr%}étg)y? 8] 1réases-m](r: Etmagrag'n{i\gﬁl@&%o&l&uﬁm F%ﬂiak elis fetelr&BRat the mammal to be

ounds, of Formula | are nobst
treategh byetheadméndsiration AR AAEIROUBAS OF FES P™%Pe inhibitors of

PASinkibibaso? p3 gk, colpenrogtepreseitriverion onusafubier PRIIRELR
hod. | nhi bi & odbds o edihal i
produet&ﬂx}gf \‘]ﬁ:%%rg arﬁtflahor%f otk s%u'?o%% clﬁ! ﬂ%ﬁf & FTN’F %m}@elrl tB (IL-1B)

erin

and titere€omd fioethd treatmeB 8F disorviars éﬁs‘iﬂ?lﬂgl BomieresEfive %‘E‘I‘W P’E?fiu°5°nc gfﬁ»ﬁa 4
comeJndJ: 08 UL Bre belietel td 18 uphil neietitg mlﬂhkﬁ‘hatdrhﬁsdmmmd@ng e¢yema, atopic

treated b m tr &f
derm@(gf ﬁltﬂlraat(l)lx Prémmﬁsgﬁarphaés ﬁan}:%%ngllg el dI ee%? mw?sﬁa%i syndr;)me
Commonis of theiseser: inydntionprecaie helicyad jaletupesi ndhed™ ee}gi@ff i cageggpaseniar
dlsorﬁ’e'ﬂso Q]El?acs%&ﬁ’&n}o%dml RIEAGILE Lhroiic Wkt falh@e, pharesciafobia wina tyecyrditis,

|nes Lunor necros T o mpounds of the
cardl?crﬂlggrqurﬁ]ﬁqtlﬂn iltd§e;ts1|s ESST ? chﬁlﬁé tlsn ?JE\Q )m ?J]Q) p ds of th

) e re
preschimative aie alsd betiivsdodevsSful et vfefamv@ntfof SRR dsorders, uch

m&%&&%éc@ﬁneﬁﬁx@g#mzhéﬁﬁbr s Ilb@sepl’aﬂﬁlﬁlﬂﬁ’s d1®?ﬁp0c%md3plaacbr051s WO
ore u In reatil n
T R 9

@& s, e ud|n eczens, ato]? C1 iromal cell
dle Mimt solid tamors inerersein Bps thagugihihe prpliferatips pfmalispapoefsaad stromal cells,

mclu'di% !erﬁmtal‘%])é howel fofld ERasegrod mebei tBani2e3 mwilioelrs gydmlmetyrrg must
formaé/ Pﬁc@%t Eg;ua&goscﬁglfqgtglg?es é‘loegflr?e? éu?é/r?d&%ﬁ &Qunﬂ)? %d@e@aglglogenems by

eat ment

angigsatinlind wasgatinars bealireporaddy sultdn RRNBEr 24y 6) Ryl shetisll 88, 277-
infarction, chronic heart failure, atherosclerosis,
viral nyocarditis, cardiac allograft rejection, and
sepsi s-associ ated cardi ac dysfunction. Furthernore,
conmpounds of the present invention are also believed
to be usef uI for t he treat rrent of cent raI ‘nervous

e
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35 99/32111, WD 9923091, WO 04004720, WD 03072569.
Most solid tunors increase in mass through the
wonral7ioss9at i on of malignant cells and stromal eerius2006/041644

i ncluding endothelial cellsé In order for a tunor to

grow larger than 2-3 mllinmeters in dianeter, it nust

forma vascul ature, a process known as angi ogenesi s.

Suppr essi on of tunor-induced angi ogenesi s by

angi ostatin and endostatin has been reported to res #t
285 (199M)).altie isélestiverp3 8 kibise inkilitof §BIRATS| hpsbeengshovg) to inhipit prigiogenasis (g
Jacksmy\Q a?q R s %@%ﬂb%](f’ﬁé)) Eecagéﬁgﬁ%ﬁ)s)ﬁacah‘@l

ective ase | ar for

compores o RAEeCUR GLBCE] Lup o i e FERRAER O alean plhaue

son
the inhiBltia Mﬁmroceﬁxpreséﬁh@m@p@gtg Iamagoachzfgr@ntu@mr oY 8"5h)s approach to

mtltm%?t‘ﬁé’&ﬁl@%? ﬁgﬁ RIBRE SlicSefibdts 0B diGE tebistdd- md@ﬁgﬁ@pﬁﬁi@t ofbnvertional

SS éxpansi on o{ nnst! lid tggg F
chemo@fraqaféwd §8HCR1ialh Sbqors of s s, "h‘lg%h Bk Itglﬁgrgéﬂes 92,

;mgs&MQsWﬁﬂﬂaaég (l@phHesents a prom sing approach for
rﬁlt b AR oftplgﬁﬁtﬁdgé/ com-E)Bimﬂs ﬁ}ﬂﬁﬁ)ﬂ:@@hn\teﬁtlcﬁ thandfort, uremiso useful in

mhlbl‘qné gqogt?xaﬁ%téty Pt}?&}l&(?pk&m ; (O}lbdézr’ %{Isl{é[e?)cchl Oﬁ{./% MAP k;‘;{E;U Shhibitors in the

ream@/effvaidue ha By lupkbudh PResfoie BE ﬁ‘bég&i Iﬂﬁ?%u P gpeeriie

neopla%g Qi09eNe DL 3 neoﬂ—las@n R Bapeds ﬁ bi%l’lﬁﬁse f&ets bupgval rowthpargestasis.
Suscentlp]ﬁ 3@0@1&1%' S %‘%}i%srs ! ﬂﬁ Hnaug 5&% E%)m}tary te&t 'l)ﬂ'{ﬂhéﬁl: gy@t@tﬁ s%fnadﬁslgrynx,

esent’ | nvent | OQ tﬁ or eﬂ
and lugly (& SaPaat #5678 7,100). Rreferklih th fer FrysceptiB\GAsPP ™SS tfé*é“éb‘t et

apphcgtgﬁ Ellzlﬁ&gﬁuma@éﬁ'éér; #oludiRg ndd-snf2D t@iini @drcindnpal 8. GvifiRbeky, piab.cAm. J
Respn’;%@h g_\égl t%o@r Sd I QS%@@ ?,) :lbreagtrcaer(‘?l ! m% Jt &Rgn Qin%%ol C!h@m £76 47901

(2001); BODBY et_lﬁ,m&sﬁ@pm 9§J ]ég @@Qﬁi’l aa@ Xiang ehali ﬁ@gé_&gi g 12 7(2001)),
gasulg]c%gfﬁt)lﬁ'c?‘{? .Nade, deneRdsany ﬂ%cLeﬂﬂeﬂﬁB@ ©002))i do®rectal carcinomas (S.

X1ong§]%ré]\él be WLJ;% (ngmtd?‘n%{i a3 It Isne o§1ld %Qﬁléegleﬁal Clin. Exp.

ra| geni tourinary
Mamhmaamj9twaphatlc system stonach Iarynx and | ung

( L{Iﬂ%bltlgi ffg{% ﬁr%sgz l;ly;?gﬁrl;%gs)on opfﬁoﬁfas'i@io)beenttﬁghthﬁfelﬁkﬁﬂ in the
inhiignsF PSRN THETAALS TRt DTS P R oo

on-snma
supprgsﬁtnl of ITHIRE isGRidatel othe (re%tme@ aeprhentigp ofdachgtia, a wpgqqlg syndrops

exper@g‘c{eg ‘:»)h%)ﬂ)go% 1lf of N@ﬁancer pa%{:nts (T Z@Onﬁcé a_l( ?%)Iﬂvest bg. @ﬁt(199 1))

i e A Lok
( 2B@thyrmors, m}ggtlchl of @}8 kigpse may ‘pﬁeffecjwe 1@&}% 883[mlen§§ CGI‘TH]glI‘a conditions
gs%‘gﬁgrka (Kaﬁd i, el QNeghmuiiogd 164, 302228 (2P¥Y), thingvirus (B7Q@rfego, et al..

RGO T T R

74220426c(1PBes (S.  Xiong, et aI , Cancer Res., 61, 1727
( 2004k her@tnﬂ?ie "Cgﬂﬁﬂﬁyl"ﬁ'&‘eram&ﬁﬁaléh&r bReciked monovelpnt,aﬁturated

9 . t
ahph?ﬂc cgﬂqu%x% R %egfn carb on a o and]lgcludZs bu@ FQ%M‘L a1 Qnelﬂﬂh bt{%‘l pl‘d@fﬂl

ﬁ A “C e g H@es within its
isopromyl gy, lsqbuibbteué)eW]uPen‘i}’ FHend P‘tﬁm B8Pt ¥8h st
dﬁmggnﬁgk%§h%€c§mgu S. Patent #6, 414, 150; U. S Pat ent

#6, 3

11332, 338) refe anetle BhalinShaving from one
ind\isgsﬁflg © g’?l:etnﬁe tfea ﬁ%ﬂ%&ggﬁbp& %dmﬁ ek

nt and prevention of
to fowraatheatans atachasde dorogyeeyaieht ol exper i enced by about

Cl-Clgjﬁi(Jw Ql;ou Hc%u@@rﬂ&lﬁ)&y , BBlbxdy (Qiiﬁpﬁxy( Koprtﬁonegimxy,e@ t-Takoxy ang the like.
nves atom,
in ms btfefl P‘Efﬁm 81f: te 69’ 8Ha‘2 lheésgs etg'g glét)r%e bro n‘é SdiddBf ﬁlorme tom, unless

ective in the
othetwise siferifievthesfn. cert ai n vi r al condltlons 25 such as

I NfASWERRGeih e tdSH E, 08 alkgtaloBdefers tdla CHOmilkylohisyted withg to five halo

atomlss)_rzﬁz,}%lﬁ%%:ggya ﬁ%}%)g)ogyfff u@ﬁ%ﬁ}?@%,&ﬁ? %ﬂeﬁglo eth a%ca{nsﬂuoror]lethyl

ethySipeypithaba, isegtromrihalo, teiylhelo, Ry Pytylhalqagf the USA 95,
7422-7426, (1998)). As used herein the term"d -C7
al kyl" refers to a straight or branched, nonoval ent,
saturated aliphatic chain of one to seven carbon
atons and includes, but is not limted to, nethyl,
et hyl , propyl,

e
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30 isopropyl, butyl, isobutyl, tert-butyl, pentyl,

hexyl, and heptyl. The term "Cl-C7 al kyl" i ncl udes
woi20d1i083398s  definition the ternms "Cl-C4 al kyl PCTAS2006/041644

used herein the term"Cl-C47al koxy" refers to a

strai ght or branched al kyl chain having fromone to

four carbon atons attached to an oxygen atom Typi cal

Cl-C4 al koxy groups include methoxy, ethoxy, propoxy,

I sopropoxy, butoxy, tert-butoxy and the like. 35 As

ug\e dselhiradi the teire”Co-€5 evclopligl gneapsaffigly sanyrgiedying ﬁ?’l‘ﬁrﬁmﬁ%w"‘m and

hydrogg{ﬂ&(ﬁsréﬁd mél\gﬂé &€loftbp Kg;lnld@icloﬁlﬂylat om unless otherw se

speci her éi n. Sllowin
a%ﬁ’%‘fﬁql"’éses? SPRpounds g é’n&ﬁa A 7(11@11{’ sstglng{l})tltgé ﬁmﬁf ) pg

paragripbs debovibe doetl roefergetl olasses: Typi cal Cl- C4 aI kyl hal o groups
i-n¢l udg ret hyl hal o, trifluoromethyl, ethylhalo,
bi sfl uoronet hyl ethyl, Qropylhalo i sopropyl hal o,
but yl hal o, tert-butyl hal nd the |ike. WO 2007/ 053394
PCT/ US2006/ 041644 7 As herein the term"C3-C6
cycloal kyl" nmeans a fulk urated ring conprising
carbon and hydrogen at oms _and ;i ncl udes cycl opr opyl
a ? cyc}lobutyl Certain classes of conpounds of
mildal are preferred p38 kinase inhibitors. The
foI | om ng paragraphs descri such preferred cl asses:
,5a) Zis YIN b) Xis R4 N /'FTR4C) R4 is
hydrogen; 10 d) Y is nethyl; Rl is Cl1-C7 al kyl;
f) RLis tert-butyl; g) R henyl or pyridinyl,
-each optionally substltut ed wgth methyl; h) R2is
4-tolyl; 15 i) R3 is phenyl or thi Enyl each optionally
sw)stitkftiﬂddmfgemh a first substituent selected from
th‘S groT,lEHgégwlsl sting of. halo, cyano, Cl1-C4 al kyl,
Cl-c4 |’ hal o and C1-C4 al koxy, and optionally
f uPt her®’ 1%%6@?]9’& ed wth a second substituent
sei)ect erl if eobwtylhe group of Cl-C4 alkyl and halo; j) R3
phen 4o SHORS b MR Xt biftioRallly bubSiuteathis brlefhye nt
ecte $¥om t he group consisting of halo, and
fu]i*)t herRdtbiobilt ed with a second substituent sel ected
frpm t he® gpxnp oofhie <€t omiohally subgtithted avithya firspulsyituqrh gelected from

the gr&%br@l% @fhalg%%mdl @&-d, a]!kﬁ @-d, £1B8haRAKEC,-C, hkoxhhrd cpvpdiy fckher
ormul a | t

substituted with a second sublst%tue%t selacted' from the group of C;-C, alkyl and halo;

D 3 is phenyl substituted with a first substituent selected from the group consisting of halo, .
and further substited with a second substituent selected from the group of C;-C, alkyl and halo;

k) The compound of Formula I is a free base;

D The compound of Formula I is a salt;

m) The compound of Formula I is the mesylate salt.

Preferred embodiments of the invention include all combinations of paragraphs a)—-m). Other
preferred compounds of Formula I are those where X is as described in paragraph b); R'is as described in
paragraph €); R? is as described in paragraph g); and R* is as described in paragraph c).

It is also preferred that X is as described in paragraph b); R! is as described in paragraph f); R? is as
described in paragraph h); R® is as described in paragraph i); and R* is as described in paragraph c).

Tt is particularly preferred that X is as described in paragraph b); R? is phenyl substituted in the 4-
position with C;-C, alkyl.

It is most preferred that X is as described in paragraph b).

The following compound is also most especially preferred:
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15

m The conpound of Formula | is the nesylate salt.
Preferred enbodi nents of the invention include al

woandrioazions of paragraphs a) -n). O her 25 pcefusewed41644
conmpounds of Fornula | are 8$hose where X is as
described in paragraph b); Rl is as described in
paragraph e); R2 is as described in paragraph g); and
R4 is as described in paragraph c). It is also
preferred that X is as described in paragraph b); Rl
is as described in paragraph f); R2 |- ad’ descri bed
in paragraph h); R3 is as descrl ' graph i);
and R4 is as d bed in paragr asJC) i's

particul arly pref ed bh ped in

paragraph b); R2y's tltuted in the 4- 30

position with Cl- o’ aI |s t preferred that X
ph b) .

is as described i oaragr e fol |l owi ng
compound i s also especial ly @P fegred: WO

2007/ 053394 PCT/ 506/041644 8 O rNONI F 1NAO
O OH The conpound$ of the present invention may be
prepared by a variety of procedures, some of" which
aﬁﬁe bokpbimbisoBtne freicht ilvbstiobmherpsplel tywvariety afpiopedtyes, some of

which F.rﬁ gf%ﬂn g& %%e%?e%@seoegtv %%Jlﬂ lge réchnqu@bﬁﬁlé ofl skt tin thé 18t that the individual

oW n C
steps iy the fo@@vmgpclﬁmwpad@e Yied @@ﬁ)ﬁlgﬁﬁag‘on}agm% cil} ula{lra}(hf:ﬁgrtlcular order
of stepld ?eﬁﬁde@ 1l p&fdudé @ esmibuak oSitoend: Iistypindatippothp pasiryleecopp@nd being

syntheﬁ%e:a‘p t C u m? comgg&drgﬂgﬁjb kela‘tl§e lgﬁ%m%@ﬁbsﬁt&%&aﬁs Some substltuents

el ng esi z t he .
have b@@wbmmﬁﬂimﬁ‘ﬁ@“?‘ﬁég yehamst f"(/%e Sla kS f’rfti’/a”gfaf t temtgaaﬁst l E?I ed

teachi f&khﬁ&n%ﬁﬁﬂﬁw@MbStltuentS have been elimnated in
t (?on}cpg | Idsoo ul% ¢ Fh%rﬁﬁé’m&ﬁﬁes Eh@l%oﬁ&k Be ﬁgpai%h a illdspat@d1fl tha folowing
not rnten e Imt the

%eachlng of the schenes in
sdwmamyﬂ%m§;RQﬁﬁﬁ%ﬁ%ﬁ§“%P“bﬁ?ﬁﬁ a |l and internmedi ates

t hereof maybe prepared as illustrated in the follow ng
10 schene wherein Rl, R2, and X are as previously
defined: 15 WD 2007/053394 PCT/ US2006/ 041644 9 SCHEME
1 X OXN )-NIi N N I iNiz HH 1-12N

RS
S
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z a Formula | Amne (a) is reacted wwth an appropriate
i socyanate or carbamate, such as pyrazolyl-2,2,2 5
wonrbwhissaeet hyl carbamate, to provi de conpoundBCofUS2006/041644
Formula |I. For exanple, a s®lution of the amne (1
equiv.), trichloroethyl carbamate (1 equiv.) and a
sui tabl e base such as diisopropyl ethylamne (2
equiv.), or potassium carbonate, in a suitable
solvent, such as acetonitrile or dinethyl sulfoxide
(DVMBO) is heated. The X&EMEH conpound may then be
i solated and, if necessary and desired, purified using
techni ques well known in the art such as

chromat ogr aphy, to provide t h&\co ognd ornula l.
10 The requisite Xes are,pr pal GQﬂaﬁ IIﬂstrated
bel ow i n Schene ||2 erein eviiously defi ned:

SCHEME 2 X XHN 2N | |N CZN 5 a The nitro

noi ety (b) is reduced under standard reduci ng
conditions, for exanple with hydrgg in the presence
of a paIIadiun1@ataIyst or sodiu %brohydrlde in the

Kl\mtesmee Eef} rgactlemﬁll%ﬁ Ia;(plrip}latg Ql}c‘ﬁﬂa@ er cah‘)@ﬁieﬁ@ ViR a@tperakalyla,2,2-

ent
o LSk S EAENE P} Wi
equiv. )r t@i@tﬂ&bdtl@[baﬂabtﬁ@ﬁ(l adquiv. veedl & suktub(lwhqseam aa@mpg@yla’r{négnmerp FHY- ), or

nl‘%ﬁa%l%'sol%m suce N RLGRE0 ¢ dﬁﬁeﬂ%@ul@kga (DMSO) is heated. The

potassullm carb(i_.n i, frl ¢ sultat hi
desired| @ggound gy qae:g&a }Sé%l?tfdeanij?|lftnre‘(‘fss@a’ﬁﬁ[lo{?s IS : gl’rlﬁeed usqﬁeg techﬁ@ﬂes \gglllimown
in the drl, budB dslcho@tographySeityeevisle reloerhownd offiemelp h HaI is d or

Fmand £k 1Rstih babd 8 SBHeRt 2ahdrdigX Gla0pipvitdy
V\BhEB’S“};&B%‘%%eS%%?% US2006/ 041644 10 SCHEME 3 \ 0 O N

define: | N N, X z b(i) Hal rNNX N ONCDYIIN z (e) 02N
b(ii) H SCHEME 2

X
x X —_— I X
| =N
=N H,N

b a . . .
The nitro moiety (b) is reduced under standard reducing conditions, for example with hydrogen in

ON

the presence of a palladium catalyst, or sodium borohydride in the presence of nickel(II) chloride
hexahydrate in a suitable solvent such as lower alkanols, or ethyl acetate, to provide the corresponding
amine (a). Such reduction steps are well known and appreciated in the art. See Larock, R., “Comprehensive
Organic Transformations,” 412, VCH Publishing, Inc., New York, 1989.

The requisite nitro compounds are prepared as illustrated in Scheme 3 below, wherein Hal is Cl or

F, and X’ is C(O)R? or a suitable protecting group PG:
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N ONI iNNXV z b(iii) 2-halo-4-nitro-pyridine
(e) in a suitable organic solvent, such as THE i s
woeertosstowi t h an appropriate 5 4-hydroxy pi pePCUiUS2006/041644
and sodi um hydri de or tri phényl phosphi ne to provide
t he correspondi ng substituted piperidine b(i).
Alternatively, 2-halo-4-nitro-pyridine (e) is reacted
an appropriate piperazine and a base such as
pot assi um carbonate, sodium tert-butoxide, or
triethylamine in a pol afCEEMEZnt  such as
acetonitrile, N Ndinethylf ] (DMF), or butano
to provide the correspondipﬁzgﬁg titwyted piperazine
b(ii). The am ne of fornoa 1ii)> sX'prepared by
reacting a 2-ha|o-§;nf1ro-pyr|d|ms (e) in a suitable
10 solvent, such a$§ ethanol, wth an approp jate
anmi nopi peri diag i the presence of a S_QEEP e base
such as sodliﬁcarbonate The ski l san wil |
appreci at e, the procedures desgfiﬁ;d above may be
utilized in faymati on of pyri dy®Nisoners cont enpl at ed
in the present invention. 15 The requiggd pyrazolyl
carbamat es may be_prepared as descrlbeé in the
foll ow ng schene, re Rl and R2 are as previously
defined: SCHEME 4 H2N, O d_RIx Clo-C1 d R, Nn
G CL NHNNO-N2OKE S;f;J mO0 WO
2007/ 053394 PCT/USZOO6/6@ -&m nopyr azoles (m
are formed through condi tions wel | known in the art;
Larock, R, "Conprehensive Organic Transformations,"
79, VCH Publishing, Inc., Newbédrk, 1989. For exanpl e,

an a-cyanoketone (), and a SU|tabI Fopriate

hyaihaez4-pilo-gaidine (ekip 2 Flhta%le R R S B‘FE %?2‘%% & r8?°%g ythan SRR Pt
4-hydRSy pipdridaaald sodairehydrizia of teiphegyiphasphied te petidelthe @n*mppqgtng pybstituted
p1per1]1f1eeb(§ eﬁl%l-r%ﬂn}glg Zﬁbﬁoqzn%oepyﬁEQe (BRY re%dﬁﬂﬁﬂpfobﬁa@e ;hkﬁi'aﬁige and a base

ues, "such

such a5 PG AT GBS T2 OBy F@ﬁiﬂa?]&%’flﬁy?lgfé?ﬁ B gRhpdaopil
c(uﬁe)mwt‘amraﬁale {TBIF)Vidr bihanalro appdair doatsednding aqutltqtqdl}i’tpeféz@ b(i).

QR %Fi.%}nﬁal(bm) 1?;9&)a1@d aat%ﬁtmgf a@[ham ﬁl&@ﬂb}iﬁh suitable

car onat e, potassium carbopate q
sl e P VB AP nop R e STt e P gon o
sodiuln@arpér@el de t he correspondi ng 2, 2, 2- trlchloroethyl

¢ ali" e Q’lﬁ&fa’art{sgg will apgnegiat% Kif tfleqﬂloc@cﬁﬁfés S@Eibed dbbveaRp be@iliddden formation
e correspond |n%6car hamat e nay be prepared by

ofpym@b@qmeflsgow@@df{} HTEHOPYPE%0l e with ot her active

car bonat es.

The required pyrazolyl carbamates may be prepared as described in the following scheme, where

R! and R? are as previously defined:

SCHEME 4
O
HN,
’ NH R a /U\ O/C\l\/Cl R o
y R I\ 7\ s
R N N n N Ny 0/\ﬁ/m
\n/\/ " - \Iﬂ NH2 — . | ) H
O R R Cl



10

15

20

25

30

Compounds of Fornula I (i) may be prepared as
denonstrated in Schene 5 bel ow wherein Rt, R2, RS,
wanw7/P&Bate as previously defined, Z is 0, N, BCTAS2006/041644

bond, and R5 is Cor NN SCHEME5 15 RI RR1'Rs N O

ZRIf OV ZRSN)-NI ,N~NR1I3 N-~ NNN-=N~~ N

y RRHHN NNNVWN~NH Rz HO RPGR HH

deprotect (g) Formula I (i) The conpound of Formula

(f) is deprotected under condjtions well knomn in the

ar 3-amifpyrazejes ) aes formpdbiquahsendiios el knarg e larect R-
"Compr&edsive @I’MMEA_S," 79 melhshﬂg, a@ifc., Rew ok al 989. JFor example, an
a—cyanﬁicexclnﬁb) and a sur}ﬁb"_ile hg/hlrl tmae%}' lgfdgigme %19@(5]1110& sﬁiﬁl)l\é %%Lnlc%ﬁlve?n@ |sﬂ6§ QJ

SucC onmet hane, and treated \gll d d
ethanoh @iedicactsd it b dleyaiprl RS TR0 Theaesuliipg RYTazele DGR pF gfied using sindar
technidued, Edchl @Y cﬁ@ﬁl@tbgr@ph}'zi&i dhilicDgpeoaiact i on of

ﬁrey %{rggﬁomtethﬁ lﬁorofogda{é%asfsl‘fpa%gﬁ Lot %%pﬂgﬁﬁteﬁ'fsv)bst%tm d es

|3 -eact e ultable
ammowrgglbém)u apd;3 lergk @a?%ww@@mé@ ‘d‘atﬁ ARSI CHREE g VEHPT fnr?

solven€ @Rdrtrk @ﬁﬁatef/ &yl ede@R b froddd thkScoﬁﬂ;ﬂorﬁin' 0 2, A2 drichiofoptlg carlppmiata £0).
The sl%]’ ﬁgile.gagle 1lpapﬁre01:§,;ce tHBL.\'& e A&l Uapﬂ Qfedie cax%ﬁh%rﬂe b%l@}?éred by reacting the 3-

nyl car bod| I'm de
arnmom@zpbcvﬁheth‘i’r@@lvfma}esor d| cycl oheéxyl car bodi i m de
(DCO) , a 25 catal ytic amunt of

4 | ITEt h g (1%%)3 G36hted in Scheme 5 below wherein R, R?,
Om&’r ox enzofg%)lﬁa H]&ep HOBLt ) mr T 7ln o

R’ anéfﬁ@@mwﬁwualzé«rﬁ@ed Fisgh ¥ M2 Reg anﬂlR ¥&F Niret hyl ur oni um
hexaf | uor ophosphate (HAROHEMES triethylam-ne in a
sui tabl e sol vent, such as nethyl ene chloride or

, acetonitrile, to provide Formula I (i). The skilled

Z.
R>jzrat|san Wi Ié appresiate that exanples of muloa (1 RS/\
|
Y

r epared\by begpni 1, ed AN KN RS
gﬁg@ @NHC'I—U @»ﬂtﬁm/ Aay{z\gﬂ(}t—ectF“nggr]’%ups \g/

such as for nyl Rphi cit mely rfequire o er depfotection
procedures to §Oform|nterrred|ate (g). Asuitable

am no pigpt ect i ng"group "Pg" @ such as a Formula I (i)
tert-butoxycarbonyl (BOC) noiety, may be wutilized if -

ne ‘l"‘l? Sc%r%r(){mg (gf Fgl%%da (12&i \g\lleép}'(ﬁ&t%@ hxgiléle&ncflﬁﬁls YdiBnbvt ih 6 € tHoP&ample,

nown to
Whenéiletpr%e&‘mg gthe lwtrhurowa&ml 259PRRpd of 5?515‘?‘& g’%éthés"fj VRHP @ bl
organiy SOK@E bri sBiglenginRtuRSsuthey dididorprenipue dndateatedyith ag aqid eush esrydrochloric

acid i gloxanf orl}rlﬁu%%géﬁé%ﬁe Pép?ot&:tloﬁ PR ﬁ&%@%ﬁ%ﬂi@%uﬁsﬁﬁedlﬁ@%ﬁ Plovides

I ntrod UCI

nd. WO
e s ISEOGERTLA = T Bt PG POl GG YRR oipine
cond a6 i@ Gl ghi@actik AldPSzaEe zenmaehalthel@ms@me ofim cbdpbngatge[nt suskes N-Gor
dune@(l mop?dpg%e gtﬁsg a%gﬂlgnc}é\q{géochpﬁ&t(ﬁﬁﬁ) Yi€di & IR FcatbBdiimide (DCC), a

ons
casip o o Frei smperiie (PR WO TP R P M TR
azabém@&tna%blb l@f) -MNe’, 16 inshdtiytnemivg: hexailidrephophgeg HAJY), of triethylamine in 2
sultable soFQ‘érllt asacht as }Qfleljl-lgrlen}(gI allﬁ{d@&edc&(ﬁﬁutﬂ@'t@prf)ﬁ@ecftohﬁﬂh IGH. nﬂietslhﬂkla%msan will

esl ze the co unds.
apprqmgﬁ ﬂyéexamples of 1¥ormula I(i) may be prepared by beginning w1t otﬁer pggacte& plpendmes

'_"..

including different N-protecting groups, such as formyl, which may require other deprotection procedures to
form intermediate (g).

A suitable amino protecting group “Pg”, such as a tert-butoxycarbony! (BOC) moiety, may be
utilized if necessary or desired. Techniques for the introduction of these groups are well known to the
skilled artisan. The skilled artisan will appreciate that the protecting zc\;roups may be removed at any

convenient point in the synthesis of the compounds of the present invention. Methods for introducing and
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5 introduced at a convenient point in the synthesis,
or may be protected and then deprotected as necessary
wonroo7thasion ed. The abbrevi ati ons, synbols and t ecmaSp®ed41644

in the exanpl es and assays Mlave the foll ow ng

meani ngs: n-BuOH = n-butanol, DCC =

di cycl ohexyl carbodii m de, D EA = N,

N-di -i sopropyl et hyl am ne, DWVSO = di et hyI suI foxi de

DMF = N, N-di net hyl formam de, h = hg G‘IQ d
removing uffresety d XS refpepesToupTyse well oy if H’ie isEeofsF 8‘6‘91?1%1 ﬁ‘f ea‘ée n
Wauts, Efl%&lztlve-Ggeués?m dfg@i’ﬁ‘& dthar) 3aar, oyhy WileBand SbrtayNewvelfddo 0I0PMA de

E%rgb&ﬁp% %aﬁ w 11 a?s€ ﬁpé)?ecmt'vglg}'% all%? ﬁlg ﬁpoﬁrtueﬁg gdle co%ohﬂ@ 6 Bormuta

hanol

1 will tglomfe aerﬂammaateoetcm@ywmnwfi rwthe%%}ie compan(isa E!%%ﬂ“mg“es may be
mtrodﬁ:m R tdananfehi ot i ehe syhfhdd®, 51 mal bé frbtemadandthévaiae siertdd@smegessary or

%n hydri de, and THE = tetrahydrof uran. PREPARATI O\IS 15

reparation 1 2-Chloro-4-nethyl-5-nitro- 1%,rl di ‘ﬂ?

Qe \abbrqvmu@semb@lwqf@*tnhwde%ef%lebw.aﬁfwﬁ ae
meanihgd: QBﬁm@L n-bBtai], PCCi=NidclGhesylicanbdistidef DIEAC mm-@lsopxmlemy@nme
DMS(EL 81;11 "i’aLﬁfe{me?gﬁfQ -d&ﬁﬁyl%ghéﬁldeotﬂ—ﬁ&ym hop (. Add

and stir the mxture
hydro@enpestiazelgd DAGTlitBUm QIPSPR;WhﬁldF oEI?ge‘a OB BT é’ﬁ%
ethylchchlAﬁlﬁle Wt Janlvde SEtO Adve ety keay, EtQB eiethanoh ﬁh&ﬁ(dl@tyl ether, MeOH =
methago \ ?HaBll—gﬁAéoo/ ik éljlacgé(zﬁq%hp de, Rl aq.!trablﬁyl ehidunPRBtRL B0 =

ni c ayers with saturated aqg.
trlﬂuosqmthwu@hm‘b‘fﬂhﬂé‘d%éﬂ oricrabydpiBtPer sodi um sul fat e,

filter, and concentrat nﬂe\‘iflgﬁduced pressure to give

4- methyl -5-nitro- pyrlﬂje_[_é[ 201 - MS(ES): mz = 155

[ MtH] . Add phosphorus oxychloride (0.6mmol, 0.05 nli)

and phosphor us pe#@%lgﬁ#—ﬁq@ée&%%h 0.12 25 )

over 4-nmethyl-5-nitro-pyridin-2-ol (1.9 nmol, 0.3 g).

Stir at 120 C for 1.5 hour 6l down, add ice- water

and extract in CH2Cl12. 0 nbi ned organic Iayers

with saturated ag. sodium chl oride sol ution.

s oDisweive $-urlefhalt Senitrd-pykitieR-yieming Gcbmedrt- T 21dw0-URY é@s‘ﬂf"é‘ﬂ Efé‘b &dd 7.6
mL op\ga@e? Mrcgolh? sght}bﬁ d&mﬁb‘b Ql' Q&dﬁ sdﬂﬁﬁrfm&lte@ intnbI08.3 Pnd stli Temlxture

aration e

fortvghﬂlfri P wwrt(? railch r(?métffmp(erﬁ?jre Blhie \é;lth wattﬁr%]dpaﬁél %(f(; Sﬁ)gglﬁ$¥cgtxgﬁ
solutibiCI0d@01 batig pH. Hedgrect m@thsl@c@teaamél wesh epmbingd GigHicsayer ofgfh saturated ag.
sodivPUhBSRIsbiER o8 NDRY Rér@odivh shifatd) filtdd AndFsBdehtraitl 198D ked@eld prevsure to give 4-

0 ir. a for 30 mn. Cool the
meth’fléd‘(‘ff"'pgﬁ\ antﬁvls{(%g %55%)4 ﬁ er off the solid and wash
wi $hd phatpberus @yc}hlopﬁﬁﬁ)ém@m %&@)W@hepphq{usl)sntﬁh oride Q%@g}&l 0.12
g) ov[&f 4 éa:t&h& ﬁh&&py'éldmi-a@r %d)l(?b Jlg)ZSt@ht 120ViB(f9) 5 hotik.zCool db¥8, add ice-
waterrﬁr}%;gkacit B Cgf &6 pﬁas%kg%r{l r]g?né Cli?'e Wi C}fii gaau(g'ﬁ]fe]d ga.,%d{hn chilo%&e solution.
Dry yeri sodiimn swéfaté, ﬁltqwonc@gatgu%efd)mefi mefsgwl\ﬁﬁ-chloro 4-methy1- -nitro-
pymﬁl chloro-5-nitro-pyridin-2-ol (21.13 g, 121 mmol) in
WD 2007/ 053394 PCT/ US2006/ 041644 13 portions. Heat

reaction to 120 C for 2 hours. Pour reaction onto ice
and triturate wth wat erBremapensgy of f t he

2.3-Dichloro-5-nitro-pyridine
Place 5-nitro-pyridin-2-ol (20 g, 143 mmol) in concentrated HC1 (100 mL). Heat to 50 °C and then
dropwise add potassium chlorate (6.13 g, 50 mmol) dissolved in water (100 mL). Stir at 50 °C for 30 min.

Cool the reaction in an ice bath. Filter off the solid and wash with water. Dry thoroughly to yield 21.13 g
(85%) of 3-chloro-5-nitro-pyridin-2-ol. MS(ES): m/z =173 [M+H].

Place phosphorus oxychloride (11.28 mL, 121 mmol) in a round-bottom flask and cool to 0 °C.
Add quinoline (7.15 mL, 60.5 mmol) followed by 3-chloro-5-nitro-pyridin-2-ol (21.13 g, 121 mmol) in
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solid and wash with water. Dry thoroughly to yield
19.95 g (86% of the title conmpound: 1H NVMR SH (400
woR7/B80) 9.20 (s, 1H), 8.97 (s, 1H). 5 PreplCatiSenmeB841644

4- (5- Ami no-6-nethyl p 13
iyrdin-2:yl)-piperazine-Il-carboxylic acid tert-butyl
ester. HZNNNN ~-~ O~ Mechanically stir mxture

of 6-chl oro-2-nethyl-3-nitro-pyridine (Asynnhen1 25. 00
g, 144.9 mol tent-butyl 1-piperazj necarb
portiofs? glea ga@ion g0 A ‘2 fpmébhoyrs BoyprecHonante\ge tﬁl@r et Zy tFelTBe;f the
solid aHH%sh witﬁlwatéfopﬂrtﬁiﬂggm& 25k ps Q(ssdiaf;)of@leumdeﬁnpmmﬂ HEBAR 5y (400
C for 2 hours, then at room

'MHZF%ﬁf%?§V§ﬂgbdgéf% Add additional tert-butyl
1- plpera2|necarboxylate (1.5 g), and heat the reaction
at 65 C for 4 hours. Cﬁﬁﬂﬁﬁﬁ%gresulting slurry to 30
C t hens.adgho a3 syriliA3-yillpperafinoil-catagylis haid rery-bity] esterom
tenperature over 1 hour, then adg water (150 ni).

Allow the slurry to anyl_f./or ﬁﬁ%ﬁin then filter. Wash
the cake with wat%er Q0 /M) en hexanes (100

nL) and air-dry over gﬁf to yielg

4- (6-nmethyl -5-nitro-pyridin-2-yl)

pi Pehaurkihestit misareys >6ychioxs> ~Zepesithy - ft-@m-mmslm? (Aspachgp, 2380 &, 144.9
mm01P Eértgalﬂ&l Nﬁ%dr&iﬂedﬁfbﬁ ?;ésﬁg(ﬁsm ngnol)%aforwhﬁbxdme @Bf E8) 167 mmol) in

n-BuQIH (260 lﬁJe)taﬁ% JCs.mdﬁr qunge Uffz % 6§‘lc§J fdr ”yhours then at ropm temperature

pi perazi ne-1-car boxy
overnlghtC AGE éddltibl&ﬁiert-bht&lyﬂ-pu&&le&e‘carb((X4Bte Q05 g), and Mt tFe eavtidn)at $57C for 4

hourSI\EI&c}l ?hg ?F(s)ultgn?éé to 3? % %neardglg ! éante u(ﬁ § mm t&dol ﬂqe/ gg{l %{%om temperature

place un
over hiyotlr, hgresad a/btnrdgmrdr)eA(lcPamq slusty m@nd for ¢ mig tlﬁg ﬁl}er fW?Sh the cake with

wa’cerladpﬁtI [O%mL gn MQE& é’(ﬁ{:ﬁ, thd au-@@eﬁ@htwl@ﬁ-(&ﬁldﬂ@l-Shilib{)yrldhﬂz-yl)—

an at nps t e
RS YLt T e 6Ty o
267 [pivEeRHHhe n xture under hydrogen for 7 hours Filter

t h um sﬂn’;’%ﬁ4 &nﬁe@i&ghm@o-pﬁfdefyl)%efaﬁlﬁe- Battdxylic Was hitbgyl ester

n conce n
(46. OB & éé%b?ﬂém]?’& 51&!2%_' (ﬁLEL) fltH‘%OII{ ter{qiee Ce()w&x(l)’ﬁ)% § 1%1]?1?19 § %QF 1,43 mmol)
then Slavk ingller a(hgdrogs8 atgrosrDEe/4Rpir ehlaker, 40/H} Eg.ﬁ)r 6 hayrs: d?@@}{)(ﬂﬁ-pllﬂ]')) and
subj EHRRRAE totaﬂ @tm%é%whér@d‘ﬂh@ﬁoééﬁ’ P ORAESE fodin ﬁmﬁ@zﬂﬁi‘erAdd additional catalyst

@3 04%?}%% nel a%ﬂ%lﬂtgu:%gq%%j)gen Err éﬁoau%sa tgrc’\tl?eég(tﬁl% ﬁ.@i%ﬁa@%{s’celue 521%,

washiAg e/plaTiai and fYleDH then concentrate under reduced pressure to prov1de the title compound apale
pink &1L 5’(41@%@“@%%&51& @l/lS@ESZLj Vi/)=195 pergyi ne- | - car boxylic acid

o Bl s R ST GO R s e g aged
ahwearboxyllc acid tent- butyl ester WO 2007/053394

PCT/ US2006/ 041644 14 Preparation 6 4 (5

am no: MEi di n- 2-yl ) - pi peraztape- | - car boxylic acid

tart  hut vl ot
T CT € A% A" 1

ster—Ptace—2=chtoro=5=nitro-pyridj qusgﬁg):%z

@replraddn M| ), pi per azi needmpaidoxylic acid tent Mlih)(l
ester [

. 4-(5-Amino-pyridin-2-yl)-piperazine-1-carboxylic acid 203
Preparation 4 tert-butyl ester

4-(5-Amino-3-methyl-pyridin-2-yl)-piperazine-1-

LIk 293.2
carboxylic acid zers-butyl ester

Preparation 5
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5(1.76 g, 9.45 mmol ), and triethylam ne (1.76 ni,

12.6 mol) in n-butanol (20 n.). Heat to 120 C for 17
waaw79533800l to room tenperature and add et hyl pateiSai06/041644

and water. Separate organi c4l ayer and wash with water

and saturated agq. sodiumchloride. Collect organic

| ayer, dry over My2SO4, filter, and concentrate under

reduced pressure. Subject residue to silica gel

chromat ography eluting with 20% Et OAc: hexane to vyield

1.14 g (58% of

4-(5-nitro-pyridin-2- ylglgpéi—%%#@am ne-| -carboxylic acid
tert but.yd-anged-@Fidin ¥ pipkrazittzl-@rboxylid Fid¥erabitiesfr. Pl ace

& saf*‘ei; hior‘i 5- RX{’ Ig)g di}-i% T, )33{31‘111985 ﬁﬂr%ejl dad Hﬁé%kd' 16r1-Bfy1 Skter

(1.76 0 Eomab oM ticplgylappine 1. 76A‘<’§Fd 1%@13)6“%“1&?“%%\011 s Lﬁ“‘ﬁl fo 0ok der 17
hours. (ol th-Joom E@dﬁ)@ﬁtufe el dde abyl eteantivitdn eSepagelorgdmcdayetpash wash with

water ?ng gagtl:ated aq. socgﬁ{n gﬁ"({r{gﬂa | #ollg(){ Sljg%:ﬁ IWelc&y ahevp) S@Q @11t&rh§1d concentrate

oon O Stir

under tedyppERTeRsuE: Sutiest re%é“eﬁ‘b%]f% gel gy ?Waé%gragwgl“? 28 E?‘#]Ac hexﬁ%‘e fo

yield ﬁ14|£gqsk%)fof A@lriittoefyFidin-a4y0-piversinet Irerbbiylic asid t@amyl witar hM§@S) m/z =
Collect the filtrate and concentrate under

309 [ e

c (ﬁi@gz%dgtiq?é?l%rs)%yg)?wp%}a%egbérb%]@ipgﬂ tﬁ;l{% reséer?ﬁu g, 5 17@ ‘mmol) in
1:1 FtOAL:MewH (09 nd O.NRELIVGESPdion cabonBsmgsitOsub giLarRuiss |tl1eyeact10n and then add
hydro%a%@?eg %%P&ge/ﬁlf]c?clp M&%ﬁd{ﬁa‘%&h@ﬁ%& hed a bﬁﬁ@ﬂ/& hy&F@é@ﬁ £hd stir at

room Em()%aﬁaﬁfOﬁ%p hurgel 1}1?31; fhe ﬁ%?ft}oﬂ rhﬁ)u# ewajl queE 8§ g]?é{ wash © ﬁ!%bg@ke with
EtOAE. aCdNeu ikt filgata eiddoricertiate borteyreduesipessu2o Frlé bar &@;;%hofgle 41l 5
compoug}i g@§(§§)h pLQyEFPMH_ﬂl n-2-yl) - pi perazi ne- 1- car boxylic

ester Pl ace
@em{e@m folopying copppopyls Wﬁameh%bs(aétxa&y &nalo%ﬁ.ls éhe rﬁrr%c'eciures described
abovepl perazi ne-|-carboxylic acid tert-butyl ester (2.12
g, 11.40 mmmol ), and pot assgjpm carbonate (1.72 g, 12.43

i t ——Rn(‘ ’)L—\fnr’) P
mmol) in DVF (20 ). Hea 0 S

ol toro mterrperature(%[;;l Aadd ethyl acetate ar’
%Paér?t.mSepar ate or gani ¢ Iayg? and wash with {wat &4+Rind
t

yrated— S Qrganic 1 awet,
Breporation 7 VZSOTCSJ EREY: {fﬂ%ﬁ%tﬁqﬁgﬂ Iraltne undgr reduced

pressure. Subject residuée to silica gel chromatography
to yield 3.29 g (93%

eluting with 20% Et OAc: 1J'1]e ar?ftmnS
of

l ' Y’la@eCZ' ﬂléhﬁ&S-le&b%ide@(ﬁgr 10. %{nﬁfﬁ) plpdi’dzile—‘l'—céi‘lddxyﬁdVﬂmH}ert-butyl

ester &2 ](2§z ]Clh4|0 6(}11181)5anﬁ P(Ete}sgu% carbo(rjate (1é72 % 1? 42?3 mrélcéI? 1gZD|1\/rI1Fe(2? {n%%:l rHeaot %o%fo °C
for 2I5idays.aCeotitotrevmt termgtaguire and gc@rethylgce@@ agd wagjerg §epa%}‘g)am? layer an ash
with Er%ﬁua(e@ Bedum ARBelad |C6h’e@l| dedahi} 1agdn) dBy dverevih e afilied et e

e :
concgnggfa E‘H‘%%dn“"oﬁqy{ff‘s‘“& egltbé’ectfi ue 0 f@% gigc%&taﬂo§5hhn Elgtg%tvxlgh 2(9‘%1
EiO/satebas i yicB 208 O310PT B oS- iE PP EeTaRR FPPRpS 2id ot

‘butyfegtgro%@sg ,,pga:dgzgf[Mng ite(r). Wash filter cake with

bi CRF BT e ST Grpa oD Rl TpapIE Al L0a g .
mmadrigacthapol (Fyndy). Adatickal€h cﬂgﬂlﬁg ég{ghypray é](O 254500 WOW@%ﬂlE factlon
t0 0 Xc 304 Walum HoRAREBESQN Gank.C5 RX4Iy i fdrSons SHdytiayerC My2IBos, Add

f R Sréﬁégfg%bgg Eg&tahrte%t %Jale}pH%r ca}!@m&%zélz g}l%%glf]éct filtrate. Add
saturated aq. sodium bicarbonate solution to the filtrate and separate organic layer. Extract aqueous layer

with CH,Cl, (2 x 30 mL). Combine organic extracts, dry over Mg,SO,, filter, and concentrate under
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15 reduced pressure. Subject residue to silica gel
chromat ography eluting with 0-70% Et QAc: hexane to
wei2ad7th33304 77 g (63% of the title conpound. MSPEBUS2006/D41644
= 311.2 [MH. Preparation1® 5 rac [(trans) 4 (5 Am no
3 nethyl pyridin 2 yl)-2
5-di met hyl =pi perazin-1-yl1l-cycl opropyl - met hanone O
JIN\7 i N H2N Dissolve trans-2, 5-di net hyl pi per azi ne
(500 ng, 4.37 nmmol, 1.0 equiv) in 15 nL of anhydro
reduced|predsire r Subiiedt rsifles. to s eelichromsiesdshit Wm%iw%f’r%h%if)é° t“%“g o yield
177g(@%?1§fﬂ%¥1ﬂmpouna NS @Sk > 3t spolved in 5 i, of
| oromethane. Stir at roomtenperature for 20
hours. Filter white solid to yield 430 ng of

N-BOCtrans 10 2, 5- di neRenaraeonder azi ne (50%y| eI d) 1H
b Srifik - 5 1di :" ibd)dzi A Byl

H, 1H), 3.23 (dd O 13.6 4.0 Hz, 1H),

3.12 (m 1H ., 3.00 (dd. J;/LE 2.9 Hz, 1H), 2.49 (m

1H), 1.46 (s, 9H), 1.24 ( N= , 3H) 1.15 (d, J
= 6.8 Hz, 3H). Dissolv

2- chl or o- 3- met hyl - 5- nf’t py\;)dl ne (310 ng, 1.82 mol,
1.0 equiv) and N BOC NS- 25 5- di net hyl pi perazi ne
(397 rTg, 2.0 mmol =Y. 17equiv) in 5 nl, of anhydrous

ans- S:be v) ink1 58 ydrous
%ﬁsolve I gﬁ'@é{h%&ﬂug(e{g@}(nt%uﬁ*%ﬂﬁoa mﬁ]gu IS 8 y Of

0
dlchlomﬁhaflehéd iferyrtmiyhdigapponptey O30 Mg %rﬁ“%%?lulrzo eqgiy) Ved n
dichlotdaR@ana@$e it rodnx tethpeedturt foe2EiguredilsT wite swid i stidd z@p@g@f{q@o,@ -trans-

2,5- dant},;gBTQ a%ﬂéj(sg@%ld he Nl\ﬁ@(ﬂnih%ﬂd@ﬁgﬁm £1 aUer $55¥adh=13.6,1.7
i e - rbm%} By e oot QbR 5Ter HBaRhare b fi 446

(s, 9HANA4 coneraBHAt A5 hiles.8Bedlited pressure to obtained a
c r]ylgsglvg 9%1’1%0 3-meth¥l-

(trans) - ne
dimethyiinsepiBe P Hems. 2 amgh} Pfl‘lg, il ’B‘{]%/fjéﬂydrB‘ﬂftﬂbﬁF EX‘{P"%SS G%Lf)ate
251 M5 ( EShnol, 18 a@quiv) 28 iir re(nitt} for 2ckpuisi@Bg "¢ Ronr thy soREieran ¢ 41 9V
mlxturm?))f Et ?c and iced water. Extract the aqueous phase with EtOAc @2x 70 mL) and wash the

- di et r hig
combmy} ()rgamﬁ ﬂapjeé% \gllgql Vijisr {3 XCZQ %a‘%ﬁa{qdy ih%tﬁ fﬁ dte &0%}% t 1l|yr’r}1e
organ(cQolﬂtﬁ)n gver &didd suifuzlapd amcenmntlee redecedpresse iqebfaiggd; acrude rac-
(randb %[nbeﬁl?ﬂ (3! I?I%Hl?’l-é:lgﬁl& S BLy®-pied She- 1-QH4GEd adld RB-DUtyi@sttrD

MS( é}z”’('t‘rzéh% T3s.- di met hyl -1 - (3-net hyl - 5-ni tro-
Py ATHIC14M inldjoxpie (e B2 toercdrankiyRehr dredtiyb i omeglay-p-nifrg-pyridin-2-yl)-
plper%%i-l %arﬁ&gﬁcda dlg QM{% és%e%' 1‘5 @)0 43 [}@(oggaroonﬂ’ieﬁperat&5&1d3m After one

houe fope T TSP UPOHT BB B AL 2 e R e s i

pyridin@Bfl)-ripefizitddigydr@hipiic saired @)white sohd (quantitative). MS(ES): m/z =251.2 [M+H].
r aﬁ? ad Jgh ST &rb ngkb R (13&’ bl U%I&ndmb E]thrt15n SHEDICD COPWT k2,71 1ridol),
erazl ne |

HOSH 0 1 RSB A By eSSy
hydrcmedw) saleit 0. T6QOIG4 rhreetpie CHEQr (6 mihdlow INDIEA (2 pHe | €3 mmpl gFoom
tempSH e N, aﬁ&%@x@t AR %nethgmgéoi{&ntﬁiter 16 SilCHtEsiduSUSibRa residue to silica

SRttt U w5 Q0B s LU 2

dlmemﬂ%(em{h@mﬂpyﬁynpl(lﬁfya@@ﬁm@n S-YIB-n@thanone (56% yield). MS(ES): m/z = 319.1
nmet hyl - 4- (3-net hyl -5-ni tro-pyridi n-2-yl) - pi perazi n- |

[ y| ] ITEt hanone téxa%%%%ol)jg ra) cycgséypmf n’){ %5 dlmgt%[ﬁ 4](3-methy1- S-nitro-

yncruaz;ym;mpdramnem]y:heﬂ[a(lctrm gy g,z) EHmOBEmWYC W-% §.042 eHy FOSL (R pol)

e € ° etir ‘tﬂmlrhébﬁmn filtdAhrGugh
e e e ey e

-mtroEyrldme (310 mg, 1.82 mmol, 1.0 equiv) and N-BOC-trans-2,5-
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under N2 atnosphere and heat at 80 C. After 2 hours
| et reaction m xture cool down and filter through WO
waQe/0858894 PCT/ US2006/ 041644 16 Celite(r). PCT/US2006/041644
Concentrate under reduced psessure to give 0.1 g the
title conpound (quantitative). MS(ES): nmz =
289. 3[ MtH] . Preparation 10 5 1
f4-(5- Am no- 4-net hyl - M di n- 2-y) - pi perazin-1-yll-2
2-di met hyl - propan-1-one Stir a solution of
Celite@- Cdrcatrae uhderatdnogll p@ssuri toraiee By reitiitiecqmpoigs (qyprgfativey MYES): m==

789.3 [ﬁﬁ ]2 2-di nethyl -1- piperazin-1-yl-propan-1-one
grochl ori de (O 94 mmol, 0.16 g) and triethyl am ne
(2 12 mol, 0.3 nL) in a sealed tube at 80 C

over ni ght . Cool down t Heepaitiond®e t o room t enper at ure,

aﬂld PH%@%@&%%H«M&% Mimﬁﬂwewwl one
C ori de

sul.fa
c osﬁlb%srﬂ“fl%f’t"g& lfilﬂ% i “f‘egiéi’ﬁgé’g prege @r 8 mfno ggg gﬁmethyl b
piperaZin-2-ytiprope-firphe- Hydipehlofide @e¢ hlyllol, 516rﬂ)1alifddﬂ?ﬂwa|nmerﬁ2 Li’ufy‘ml O TPl n 8
sealedruﬁ)% Likokc We}mgﬁtr %21} @oxlm tﬁé’hﬁ}xtm%lﬂ@ﬂo&ﬁ Eemb&&hrd,l:h&d tB,Cl,ahd wBkawith

chr o h ot
saturaig ed aoasodwgl\& H% ?B c% ate\%l,wﬁfteé,dlg con%@f{e%@éf Le n?c%@ f’r@s%ﬁ i
give 2[2M+:hﬂthy1-Aﬁlemmﬂmfsrmrrn-mmnﬁwa-p(pira%l “pirpyiopand)-ope. oSubige gpsidue to
silica Q@Lﬂr&&ko }{y@ﬁm&% 1 96s/610y1 QBLEHDA JradihE(fro@ 30% @p 16160W)N MS(ES):

Frﬂlmthyl -[4-(4-nmet hyl -5-nitro- pyr|d|n2yl) pi
m/z= rylf | -yl]-propan-1-one (0.31 nmmol, 15 in

2 #d aoifnowirh forroite, (1% fnmols hbe)ged retlidiwn ECarbony ho%n@tﬂs “é.‘fwl)g‘der a
solutiér of o QLneﬁil91VYq4-@43ﬁietf1}}1J5 Inﬁlro-p!ﬂhﬁlﬂllghp@ermch -Af prégeah-i fosy (0.3 ] mmol,

0.09 Sgle?dnlv\? £ 818 %uﬁt ung\? t{)ran OUr at9 B@Séold{\;% %&ﬁht%o&ﬂgggﬁ)f

purifircatio
CelitefplVinidlconcéitrap arder rtdu@dfpmbsm@mkwglumm’m}lﬁ?ddmmwt Srtherpprffeation.
MS(EE)U%rLaZEI;é@i}Ly anal ogous to the second procedure 20

esc ove. Tabl e Pr eparati on Conpound MS ES :
ar at i

[ 4I_’r6@{e fﬂl w ﬁ%‘?pﬁuq 1n %/ rrnalmaer subétantlra])ly anaﬂc}ggus to the second procedure

descripedmbowazi n- 1-yl ] - (1- met hyl - cycl opr opyl ) - met hanone
Preparation 12 1 f4 (5 Table

Lno-4-chlore nurldnn 0 ul\ ner At =2
A podne hor p-pyri-di g L L prper 8zt N addes g v
1= uthLH]I.HIJHu Aﬁﬁ54- Y ~1 LLLN } P4
SPeparatipn Bt i r é‘L 59000l %ﬂg& JOL 0 pyr i di%ie (6.7
mmol, 1 9g), N Pi per adtndRnd I, 1.5 :
sodiumtert butoxi de (9.5 mol, ), palladium((I1)

;o-@

acetate (0.7 muol, O. 15IE1%E q,ngzz ( [
tbutyl phosphl no) b| pheny . ol ,

.2 g) di ssol ved

Step A: Stir a solution of 2,4-dichloro-pyridine (6.7 mmol, 1 2), N-Boc piperazine (8.1 mmol, 1.5
g), sodium zert butoxide (9.5 mmol, 0.9 g), palladium (II) acetate (0.7 mmol, 0.15 g) and 2-(di-
tbutylphosphino)biphenyl (0.7 mmol, 0.2 g) dissolved in toluene under nitrogen at 100 °C for 4 hours.
Cool down to room temperature and add water. Extract in ethy] acetate washing the organic layer with
water and saturated ag. sodium chloride. Dry organic layer over sodium sulfate, filter, and concentrate
under reduced pressure to give 4-(4-chloro-pyridin-2-yl)-piperazine-1-carboxylic acid zerz-butyl ester as a
residue. Subject residue to silica gel chromatography eluting with hexanes / ethyl acetate in gradient (from
10% to 50%). MS(ES): m/z = 298 [M-+H].
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Cool down to roomtenperature and add water. Extract

in ethyl acetate washing the organic |layer with 30
woabwEroszed saturated ag. sodium chloride. Dry BCGAIS2M6/041644

| ayer over sodiumsulfate, Wilter, and concentrate

under reduced pressure to give

4- (4-chl oro-pyridi n-2-yl)-pi perazi ne-1-carboxylic acid

tert-butyl ester as a residue. Subject residue to

silica gel chromatography eluting with hexanes / etE&Wr

acep Bt dréare rgemaiginpsraturg fofugipn of 1O@schlgromyudin-2-Kispipsgyzine jyezroaylic

acid tegf%&%l[e%x}(ﬂ) 6 g WO 20 7ih 6H3H 9 4 G Wit BRDQAM ki Gvid dioxde, B @b 5.9
mmol) &esrlﬂr(gdﬁ 1t1 %1218 )bog{cnﬁx% %nliﬂ:{rptger I%fxﬁljneefor%qlog%,lagJ]ead?&l%naalr Ci (4 N solutlon in
dioxan@,cli.5chnlt, 6 8 mndolitayd stipevemighy (§3oecegtrate1m@yr P Pr‘fsﬂlrf(fﬂg@_%l (44ch10r0-
pyrlduf-ri- 1 Sﬁbérilmblﬁ;dm(:}ﬁor{}ie Sieth Wluka@rvith Et,0i(@263) eLCMS BS\z/z) BHSIMHH]).

T L 0 L St bl T i
(7.6 mdlpbi( Amb) in 13 BL pf CH.6, gldrpn@]pyl chiggifg (%3 WoloQ,?érﬂ,} ogﬂlnght at room
tempelg&ﬂsc Q4 £RJCE bR witheatara ad seamshieride@andwdtepr Dry over sodium sulfate,

filter, Trﬁg?flc?ritr?tm;ngfr éedgééfl Hreﬂflrﬁ% \L )1 ig—kpﬁgo%%%n Bﬁ% %%Q&Zu@ﬂig@ 2-
dimetyMrbfjai- 1-011@1;1\@512@ /St 2§2 [M-+H]
1 s(t T+ ftbléa&@e mr@ &hildRo- Mhl)z-ﬁ}mrmmye-znydﬂnmhpmpand@ne (1.6

mmol,I On4 gl%k a%‘% é éﬁﬁ ! rC(I)O g1h XAI% H'o%]rn t(( il o assm]n nltra'fg-() 6 mmol,

0.2 g) Bnd3stinthy migtyesivsigtio zgech r@mﬁmﬂe@ﬂw%ﬁllﬁ it %tae W%]B Haigr and
add sd&ﬁﬁﬁymfmh& 16‘%th BdsR@HAGxtraBa6 ethwrhdéiaieoDrydeer acighmywalfa; filtdDrayd

concept@aedx&ie Te L}_CQ& Spressure%? %We a Jeénjiute &f 1- [4%5‘ ghl&@ BGHY tpl}xﬂﬁrf& &mﬂ razin-1-yl]-

2,2- dxme@mmanclmner Bibjogf Fesiditio ﬂhgm gyl opopepEing i it fexanes /
ethyl &let%hmrbm PIpRAR60%)OMSESVR(-ESRT M)z = 282 [ MtH]. Step

L hloro-5-nitro-pyridin-2-yl)-
ftﬁp IS(S 4A(18KAF 5O tlmgol 0.8 %) 8f SOdlﬁm tlsmnbtf, [g\e/er 1- Z[é:f (ﬁl_c _oro n1tr%o Igﬂ in nér ) ;
plperdzylrl.)@]rb%jgmethy.l—grﬁ@.n-(lfng(o 9m1 0.3 26 }nLI of1: égl%%erq 6etrgelflra an an
water @fd BunlTbDam@Bia. GaOthe $oh@osiol :ultduﬁ At rd@wampetatife. Conghplghte under reduce
pressﬁ? %P?E)?%%gﬂe%&dﬁeal}l gt{l}(l %Ceéite ovar s&huﬁl sgl}ateaﬂl@,r %ﬁd (,roncteﬁl?ate under

r eac roomt e?er at ure overni ght
reducf ressuee tp pige Wszctuarhétlwse%vv%a‘eté‘#ﬂigﬁ &8 sodi um

Ms@ﬁqupxmdgwmQWbuntll basic pH Extract in ethyl
C O %%%ettlh tqli(Xv ompoﬁncziqllsﬂg%%&hlfrétsﬁ)staﬁdah}t a%glogoésnftlepa- 5,-15 described

er read pressure to give a residue

aboveyf
1 [4-(4-chloro-5-nitro- pyrnﬁkn 2- yI) plpera2|n I-yI]

2 2-di+ret '“"' prgpaf—1-otre: OUUJ ect—residue t Ommg)cf?,/z

gel Paharrmimt ogr aphy el uti ng Gemppund ni xt ur e hexaneg-+m

ethyt—acetate as (i Y0 pbRmBEpyridviS(-ES) : rBilz =

3272rgpamiiqn 13 St ep |E;- {04l -2 dihethy)pBpa)1-aé |sodi um

dithionite, over 1-[4-(4-chloro-5-nitro-pyridin-2-yl)-
~ piperazin-1-yl]-2,2-dinethyl -propan-I-one (0.9 nmol,

3 g) in22 nm of 1:1 mixture of tetrahydrofuran and
20 water and 4 m, of amonia. Stir the solution for 2
hours at room tenperature. Concentrate under reduce
pressure and extract the residue in ethyl acetate. Dry
over sodiumsulfate, filter, and concentrate under
reduced pressure to give a residue that is used
wi t hout further purification. MS5(ES): nr/z = 297
[ MtH] . Prepare the follow ng conpound using procedures
substanti al |l y anal ogous Steps C-E described 25 above.
Table S(ES): in/z Preparation Conpound M MtH
Preparation 13

1-[4-(5-Am no-3-trifluoronethyl-pyridin-2- 331
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yl)- i erazin-1-yl]-2,2-dinethyl- ro an-1-one WO
2007/ 053394 PCT/ US2006/ 041644 18 Preparation 14 f4 (5
wameTwssomet hyl M di n-2- X)) pi perazin-1-yl]-(2 PCT/US2006/041644
6-di fl uoro- phenyl)-nmethanon@ OF (N / I F N\ NS5
Charge acetic acid (5 L) to a 22 L flask. Place the
reaction in an ice-water bath. Add piperazine (355.00
g, 2.0 equiv; 4.06 noles) in portions with stirring,
and increase tenperature to -40 C. Add another 5 L of
acetic acid. Stir until mxture becones a sol ution.
Adj ust coollng bat h tox&gwmmﬁi@ Add 2, 6-
it ' i 3 ln%thal%np 1

di f

6 & OUT S peri od
mhlle nalntalnlng reaction tenperdture at
approximately 13 - 15 C §fTN 0 ight. Concentrate
under 10 reduced pres a dj ve residue in 2 L
of ice water. Cool in anfice water bath. Add 5 N
NaOH to adjust pk N5 whil e maintaining the
reaction tenperature bhelow 30C. Filter at -10 C
Extract product fromfiltrate with di chl oronethane (4
X Chatgp acefRennid veL)3o4 32dnfiasly rftkese the eedeiieri apiceyae)bath. Add piperazine

(355. da'gs@@eqY@ At (hﬁnol Cfﬂn bdi‘tldnﬂwﬂh dtirrlng Qhd ﬁ&Eﬁﬁﬁﬁﬂeraﬁie th 64PC. Add another

5L ofsaaetlﬁ flelcg I,§t1r lfnﬂ x%rg :be/cgm sa s% ;(Itg %e Rﬁ coo 11#'1)?‘[(1)1?;5% h ne l 8dd 2,6-
difluogtbéraeyd edoride3&5-@reo HOaquiviF. q1tn@,les,t2é3 %pl@,dfpp wise over a 2 hours period,

while %mﬁmgltlg bt 2R ¢t a@rcﬂ;ﬁﬁa@d}l n--lLsyt. b oveniidha rmonentrate under
ncentr

reduc%esmreoaﬁgfthss&ye raﬁ%uf m(92t ice w&%b ed‘oylafﬁ%]]gan i v9am‘ f’%ﬂp Add 5 N NaOH
to adj(s@ pi todfi. § Whilo maintpihiagithé I)eaqurptgtp@ezqnﬁe lgelo)\}q 39?thFH'§Wé nd Fl Egjract
produ@tcﬁ'blmvﬁltrale vﬁ@; dﬁﬁbﬁﬁetha%é@ x%)g kemovgﬁﬂdﬁﬁmﬁﬂer edibeditessutrl @dssolve the

trieth
solid 111é qucla méjmno%at g%@ 6 m8er§ture %ncf]ﬂ?ei %@{w]ehtga?e gﬂkgﬁeﬁﬁn Il %ogggrp QleﬁT;olvent
exchapgpuifh toldene 50 ypfferded RIS GrogiG:. gF)ﬂteE t9 ohtaig (3,6- ¢lﬁ%whwlf g
methalﬁ@&d c§ﬁcbﬂnﬁt% ﬁ}tratgﬁﬂdrﬁl’&ﬂgam fo@BGH la@itioRdl sfothice(tcddl 400GRM

5. h
AL P e A e s p bk (b Sl ﬁ@f&
methaml)@méoplw 158 LyHP kg, tﬁethsmnailqﬂ ﬁ@mﬂ?ﬁeﬁpéﬁﬁ%ﬂéi -oft & &thlopy?

meth}@v.% n{ﬂotﬁﬁﬂlﬂs(x t)merq@ivtlots no26)256.60 d) QNS LGP @ltdvartead sBirért Stir the -
wash cak

met han h °
il 58 0. L nJEL R J(Xi@&&) foc 1R cdinue o 46kt 60 °C
mwmﬂMWﬁF%W?ﬂm ?? eﬁg under reduced pressure at 4
overrtight. ofald aviatr (750 mL) drop wise wh11e maintaining the temperature at 60 °C. Allow mlxture to

cool foZodr tithrfetath@ ‘Frllﬁrhﬂtmwis}l cdké witio2: MRbthanblviaten | S0 ; str tivide WitlPMYBE.
Dry Lﬁber r%h%& érgSZSIllrQ at 4;‘ é/ o ]obtam H})a 518&?0-&1%@% [X-%I-xlle(a}yl Gl BH) gyr(dﬁ%'syl)-

piperfiZi-Bylitinfthanoneqs pelerysoid (533 £)6- met hyl - 5- ni tro- pyri din-2-y
1) tmxgeem a2ifforb-phehyl- RS ﬁ@lﬂﬂﬁ&ntfolpyﬁ@n-,’l-aﬁ-p@qul -ylkméanone (1.00

P gt BRSPS 80, 3L 8 g

carband7 55{)Otgmo@éhr@gpl[og ﬂut%g:ll'w@ y&(péenaqqy@ Fe@@y@ﬁ R ry f éoorrrbtg@teragﬁe ‘while
maméitmnéQ teﬁ)%eratﬁ% bél&wm e ARG ISt Hdre\whil ko6 *Omhdihantain fog2 Bours. Filter and
concgﬁgtg dla c{&wed p{;e%sF.re,z nﬁer% ob'%lr;__s%{ %s Orin@e \Di lﬁ{eﬁlano?fﬁ&l heﬁtgleg e

concentrate
additional diftratiendisise e sepomé b efrof [4-Eapmingrd gy OTARR Y BIPPEEl-1 Vi
diftuloloPenhR AR, DRaBRIPRPIANREsuréR 4Rettitigpnal filtration
yi el ds a second batch of
[ 4- (5-am no-6-net hyl -pyridin-2-yl)-piperazin-1-yl]-(2,
6- 3 0 difluoro-phenyl)-methanone. Dry, under reduced
pressure at 45 C (4458). WO 2007/ 053394
PCT/ US2006/ 041644
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19 Preparation 15 f4 (5 Amno 3 nethyl pyridin 2

yl)-piperazin-l-yll-(2 6-difluoroThenyl)-nethanone
wOonreEt05389¢| urry of 2-chl oro- 3-net hyl - 5- ni t r o- pPCTAISL®G6/041644

(27.00 g, 0.156 nol) and pilgerazine-1 5 carboxylic

acid tert-butyl ester (32.03 g, 0.172 nol) in

anhydrous DMF (270 nL) with K2CO8 (34.55 g, 0.250

nol ), then heat the reaction mixture at 80 C under N2

overni ght. Pour the resulting reaction mxture into

1/1 Et CAc/H20 (3,000 nL), separate the layers, then

extract the aqueous Iag@mn&wﬁix Et OAc (1,000 ni). Wash

carbox; lcgcgd Rr t%%llegw (§2Qi3 |ng 172la!) firyankyld@uyBNIF (I\CD mb] Wldl;?ﬁgj(sgﬁ S5g,
0250 S ETEF e CPRPH BT UAEE, oy QST ok ety el b
into 1/ EtDAE/HQ 6,001 e, %eppgatghe l@ersotflen extract the aqueous layer wi Ac (1, ).
Wash tfs &ﬁblﬁ&toli@éhlcémﬂﬁ Isdtir@edir solinh cidoridk §3-3p1,@NOmAZaek dy-cyerMERF Ry
filter, t]@aﬁ%ng%%r?tg{n@ertrﬁc@cefiﬁefs t’[oeé’lve ?elﬂ)w syl l IS% §19£’éHGW sohd m

rate under re UCG g’ i.i» dvacuum
hexaneg/EADec athgreskdowaths eisilighe selid iy vapusnp@lirgriop| Wgh anef 47

filter tJ‘g%QEﬁ@ thfqglnfeﬁﬁgvnﬁifo -fyRé@in-2-§B-piptrazig- 1saibpxglibacidsercongester as a
yellowg%}{,slu Sgﬁc:er}%gfle Fhw?l?ﬁ‘ate uxgier reé@ed@?@é 3 Q(r]ada }gﬁ&w Safk. Uﬁﬂﬁlﬁrthe yellow solid

0 give ‘an additi gnal §5 38 9%% da
in hexaties{ Berredoigy khe ESIﬁI]H{gIS@].dW ivqcaqnhﬁlgatyp )waﬁllmé & tg XS A jng und
vacuurh hﬁfatgoﬁ t@ﬁ%@n bRNitonAD 138 lo) @SB metbyHTROOMDGridis2-g)-yiptrhzing: - carboxyhc

acid tegt%gtylgeét T cc)xapouli s a y%lo&r éi 4‘@&@ é%) 95]9% )NMB (I-fITQIQR MI—%@Q) 6 8.96

(d, TFD BL4 (2 11R63.§7m, 43Py 341 (maD) 2636 (sgﬁ;l), i %(9% T?)g-éis Eﬁk;‘hjm(}ﬂbbs

m/z 32@@523 CHE. %/-3281717-2Bal. GAJACEor OI5H,RD3. AL 731S; HARAIN 17641 Eend C
%ﬁlﬂ% N404: C 55.88; H 6.87; N 17.37. Found C

55.94; égs it zg

di Ibidamelut(on, ngé?ﬁ] |4§II)11:1L glgx]ége @Qg‘g‘t) ?o&isg]g;(;[nlo? 4~ (30Met1!1_}|/€g-néro pyrldin—2-y1)—
plperaéiné }o’-c;ﬁ&s{ﬁﬁé hci®reR bt 1@ty 7.7, 04. B3-ythgl)-in PCH (73 mL). Stir mixture at room
tempega&l? o arﬁ%& 1}(1(1 ZC arb 0 { l}%ﬁeﬁ Iu{jdugxg[{etsolb&&yzl{ftele&)t s%f'tmé hatérlal 8,

i et ! T Xt % atll (%—me S-mtro
detectbdsty GV ﬁﬂreesobwdﬁrygﬁéer redyrd pressit 8 o P! o 'n

pyndﬂb%%[b@raﬁw nydrbBldride b @llowish STAOT% migldnERSeei/zx259 BM+1].
%@g lglafu}ﬁm 'a[g wise 3'66|ql%9) o 28 ﬂeﬁjswﬂ 36k @[rlyetzmﬁfro Hermosd)-

plperquu: |hmdrpph]2r1§,e| (§ 9 }pg Ig/é Bpmelsin WMW&?& @glg)roberrzPylchlonﬁe (1
equ1v§ Qilﬂtﬂe i Yadkbd t@ﬁlperaﬁxﬁi't(vﬂﬁﬁght Aab&ditidnal,6- dlﬁmbenzoylchlorlde (1.6

mL) afd tth%%en(b rSngulv )Qg ru}Megcqxoﬂ % _@rgéiét%ﬁ Alﬁw@he%éb@ﬂﬁ%dtﬁﬂ o@fnight.

tro- erazi
Dllutemyldrvo@mqyf jnd ext](ag seygra. unegyptlﬁ_\gathmgl%y)the Ofgm&:l%( inlezﬁ{ Q,, filter, and
remoRQGiveht ﬁrderédhééQ fn@mazwydhedsiidemrdsm(eiwmgmnqto)obtgni &08tg|1§ 2.6

A% [ an % yie m/z). 363
B e

[NHMrlethyIan1ne (1.5 equiv.) to run reaction to
CORR4 ﬁ&zspﬁ (10 Alivound fyeeoneanionia B higmmblai?do)dy emhl,hgmi‘ (2,6-difluoro-

phen&i& %-me t'\i,‘l(\)ﬁ é}yﬂd&%-gﬂ%az%?q {/lf‘ﬁ:lsthaﬁﬁl\égf %k; 29 inﬂi3§ inVWHAL0 (166

ayer” over I
L, - Dy Br SoMipeiien SPERESBAELEH f?frﬁ&‘?%‘gl? or %?ﬁ ‘:1[‘8%6 anf ffropy!
alcoh%ﬁE‘t@K@' CJnibﬁiE Srgddid 15y eld @adadneoveiONagHsL, Zilter. an@re@gvegolﬁq;nt ynglergedgepd
pressBr& gl%] %@Oa?l hftsd:ds hyd wa’éﬁ ﬂﬂé {RmRNh MIDR-aRd $ién) frult off the

anone 3%y

prodfclvit] 2 MaH: m@zﬁa obtaip 1&g f g3 s Z&atbyg Bﬁﬁdm'ﬁ%%?"%zt“é Y26
diftulblp ;).metﬁ»&on@(44t%ylaldsas{(wzp p33dM+(12, 6- di f i uor o-

phenyl ) -[4-(3-nmethyl-5-nitro-pyridin-2-yl)-piperazin-

-yl ]-nmethanone (3 g, 8.29 mvol) in THF/ H20 (166 ni,

1:1). Stir for 30 mn., then separate |ayers. Extract

t he aqueous | ayer with DCM Et OAc and i sopropyl 35

al cohol / Et OAc. Conbi ne organic |ayers and dry over

Na2SO4, filter and renove sol vent under reduced

pressure. Subject crude to a VarlanTM SCX colunn and

L o A A -~ 1 o - o a1
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product with 2 MNH3 in MeOH to obtain 1.2 g of

[4-(5-am no- 3-net hyl -pyridin-2-yl)-piperazin-l-yl]-(2,
wo-20wdi065390r o- phenyl ) - net hanone (44 % yvyi el d). EBefiust®mpn41644

333 [ M+r1l] WD 2007/ 053394 PQV/ US2006/ 041644 20

Preparation 16 4 (5 Amno 6 nethyl pyridin 2-ylox

)-pi peridine-I-carboxylic acid tert-butyl ester i N

1:DNro J~~ HZN O O 5 Add dii sopropyl

azodi car boxyl ate (3.0 ni, 15. 5 mol ) dropwise to a

cold m xture of 6-nethyl-5- nitro-pyridin-2-ol (1.54

g, 10.0 mmol), 4- hydroM@_ d di ne-1-carboxylic acid

ar

t ert b t 3 rEE‘FB& ykic a@fd%rt—bu lester
tri phef nmo 5 )
at 0 C After addi ty oTr [ s | et e, rermve cool i ng

bath and stir the peaciti on Nt\nl,t 22 C overni ght.
Concentrate undékNreduced presslire.]\ Subject residue
to silica gel chromatography elHting with hexanes ancL
etalay Hiisar ey btzalidabopragy(3-0 @LAU(WWISS.@ a cold mixture of 6-methyl-5

mtro-p?mﬁﬁ ENS| BQI BYVE 1616 Amely, ¥ nPardy piieiiEiel Ictiafbexylic £oaT DobY! eger 005, 10.0

est er ,as col.ar 0| 26 s complete,
mmol) gg p@yenylpwlg f 153 ;ﬁf%ﬁ até c. @ﬁéﬂ ﬁqdﬁ&u(?r comples
remové edoBngibeth Ay stiSheri I%tctl(@l npyprp el 2 *Qo¥p Sf)co’ﬁﬁeﬁ@feluaqeh@dqceq:%?ssne

Subj ecT }(&(lhﬁeq lﬁlﬁ:g gel Elﬁ&ﬁat(%ﬁﬁﬁ&l elu@isd vath he)(aﬂes @R ethyl Betfle wipadvide diieMethyl-
.mtr(@ynég a HH%{,)-IPU Mo n-d-ecla]rlia?)sz I;c %]d tﬁ”t—lg)cyl L'S&IEQSI aQ@lGIQAS? &1@9 6%)80%9161@

our's
MS(Epabt adbdmiMdii.al yst. Concentrate the filtrate to give a

c Oéti?!l h&&s o@hJ(G meat/Rb-Brb pfqﬁﬁi _t16xy§-pipetiBins i Ldruaylgetid zerr-butyl ester

y ! h or
698 g@g@@ 0 Ch‘é)g}‘t‘%/ Pﬁ% u é%bon (o e 1&%%%8&36&@% g &‘grllc@ﬁl%&;%ge% for 2
hours. l\lﬁ(td:ESﬁf the p3liadinm GG&/st2 Cpigkifate t]p,f]@'fggrt%glyqf?ézo]pgem EHNI Sﬁéect residue to

silica H{?&H by BneBvi OGRS iidetis1Ha&4ew0 ivathk tilanadpogd @ 19 © 89%
descr k)‘fk: ove Tabl e MS(ES) Preparation

ywld)(%ﬁ‘ﬁéhﬁd T’ Pre aration 17 ‘

4- f@aﬁﬂherfdlo@mge@tpyﬁnd ,ygmg qj}rqpc@re)pp@@t)allbilnﬁ]égqu&ﬁoﬁl@t ?e_scrxéﬁgbove.

2 carboxylic acid tert-butigbleester 20 Preparation 18

4 (5 Am no M- dip-—vylexy)—piperidine=t=carboxyl MS(Eng)I Xopm
Jadt vyl [ester Add a suspgasdon of pre-was
%%B %9, 2.48 nmol, 60% di spersion in mineral |[MYHBrPC]

FHE(2— b)) tg sa,&}nlh@ﬁn@@mm D06 pipdridine-1-
Prepdygiign dy - ni pe§I di nexboxg@iRfatiOwkyibligleatei d tert - utylzog'2

ester (0.5 g, 2.48 mmol) in dry THE (3nL). Al ow
m xture to stir for 20 ppe&rgg[g,lgthen add
20hI0r05n|tropr|d|ne (51 36 Q .

port i ond{S- g g IR DV i ng
bata\hd aﬁ@beﬁstdn bfﬁrh@ashﬁaaﬂu (@ng,m4x mmoe 6@% dlspzrs@n mefﬂ iyt THF (2

ml) t 1ce c Lt scfuju(gn)f mhg&r%%lp\éf'lciutb i. &%OQ@E &1(@9@%@@5‘[@ (0.5 g, 2.48 mmol) in
§§{1 ated | |umblcarbonatscb?zqr\}gé%1 tr%5du)e 6o 226

dry THF G e e o BT BT RSR P IR Ry (304

ramof) 2BpoFtlohs. et additdniid dompleted taarovy @blingbith ardsid| t@tr@ac@q@@nxture at22°C

oveniu[%j%l e@o&f red {1 aIISn%X‘Ca'Q q'ltl%)éé lgaﬂl%d Mﬂdtatgatﬁﬁtgﬁ’eiq REitth 8lc@bdnate ¥ohudidn (SmL).

Distribute the reactlon m1xture betheQneethyl ace %Q %2(5: meana %1sstllpe waters(%:l m]El)mIsolate the

aqueous phase and extract with ethyl acetate (3 x 35 mL). Dry the combined organic phases over sodium

sulfate and concentrate under reduced pressure. Subject residue to silica gel chromatography eluting with

hexanes and ethyl acetate to give 4-(5-Nitro-pyridin-2-yloxy)-piperidine-1-carboxylic acid ter-butyl ester as
a white solid (0.55 g, 75% yield). MS(ES): m/z =324.2 [M+H].

Stir a mixture of 4-(5-Nitro-pyridin-z-yloxy)-piperidine-1—carboxylic acid tert-butyl ester(2.7 g,
8.35 mmol) and 10% palladium on carbon (0.5 g) in ethanol (100 mL) at room temperature under hydrogen
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sul fate and concentrate under reduced pressure.

Subj ect residue to silica gel chromatography el uting
wai2047/03889exanes and ethyl acetate to give PCT/US2006/041644

4-(5-Nitro-pyridin-2-yl oxy)Hpi peridi ne-I|-carboxylic

acid tert-butyl ester as a white solid (0.55 g, 75%

yield). MS(ES): rn/fz = 324.2 [MrH. Stir a mxture of

4-(5-Nitro-pyridin-2-yl oxy) pi perldl ne 1 carboxylic
acid tert-butyl ester(2.7

for 4 hpya. [Féidi toremoye neladivasatplgst SC‘glyenFﬁe @f ﬁ‘gﬁﬁ?“d G‘fi’@fﬁt th‘iffs“%?“ colorless
oil to sfli@a@ ShRBEradhy B1Btird MEHE hexBesl s G aWBtA0 BiVd tBGBBSdmpound as a white
4 4 hours. Filter to renove
solid <th% gﬁ?%% & I19?%]%“%éodccjj:ent rate the filtrate and
subj ect the resul tant colorless oil to silica gel
chr omat ogr aphy el uti ng phx’atiolne&anes and ethyl acetate

oA AR it
869 'o repara ron 19 r4

(5 Amino 3 net hy,N
Xy)-piperiin-I-yll-{2- fluoro et hanone O F
112Nj~ N NO GA e SIO pre-washed NaH

(1.27 g, 31.87 mol, 6O%d|sper5|o n mneral oil) in
THE (20 nL) to an ice cold solu

4- Aﬂﬂ@,p@m}m@q %grpT\A@;hﬁ@Nq}-I dar 50’5}357 fnelo]agq’/ﬂglipglisifm iﬁﬂ{i%?fal oil) in THF
(20 mﬁﬁ& ﬁf 1ce(c61d46|lut@n of34-hifoxy-pReritingd 1 Jcarbokylitr agid Tg-EbufyBGtenfoyt] g, 31.87
mmoléln | s gh%élﬁ:)mlglﬁogvetheégmﬁlteltg stﬂc' RFf 20219111&15 Mthkn &8 2- B3 ﬁa@tﬂyl S-nitro

1 dl_ne
pyridife(3 g8 0T wmsl) ingpig. ABEPRTR S %mﬂﬁFpre@f’%c?ﬁ‘r‘%ﬁ%amm“lhe
reactlﬁﬁﬁﬂithrg & sbat bvemipdt. Sobltherbetionmeanat itnanridesotith pral add a praed aq.

i eTeac efWe ack6t6 (F3anl) an
sodlurg\éﬁarpoa%e solutio (8(1) mﬂjg) srtr%{"ettﬁ Q& tmn)ﬁﬁﬂﬁfr@b W Erhet@n b ( ) and

a saturate . SO |umwt¥lﬂonat utlo bine
distill¢dsgpter{1§0 mE) dsolate ﬁtﬁta@leﬂﬁ@h%a'éf’f“&ﬁ & F‘“@taﬁ T w3
organi%q@&@ﬁn@ wash36kh Bdtyrat@ing. sodhins thldride shluiert @ x 1601130 El{y)the comblned
organ51 @ge%ses o@ert o 1um%%lgg e n_ﬁ &t@&ﬁ% %‘ﬁﬂ}ec@ ?%Elﬁl@% sﬂWh Qé" cl@&ﬁbl’dgraphy eluting

Ine 15 or
it ot o o <%raleth>§admm%r PR Poaite nPrgispo
tert- b{l@lQEEEr)as a Wity sdlia es.£.6 61 pel). M(Efxm/c= pad¥sNaver sodi um
sul Il i uo%g%tlﬁé%ﬁ(ifzﬂ)%ﬂ&oea co@ébﬁhtﬁ)ﬁtof 4- @ﬁﬁeQHﬁS-ﬁlﬁ’o §}1r1|dinQ@1(g@|—
chror hexanes, and. ety ACekale
p1per1d@e-@-|cqr@xyhc a01d tert butyl ester (10 12 g 30 mmol) in dichloromethane

reactifin fiktureRt 12y C£& 60 mint Afpyremaalns Divhtorey)thepesiios Widh e sqdivmdiyggoxide
(150 %ni; l !1 (e:xtr?gwgh %}éﬂl{o@ eﬁHﬁeya!nd gﬁ}l @Jeta@SD@ tl‘(@hcbﬁﬂﬁneﬁ@fghﬂc fHaseSovas
sodmsR B SR LR AP R4S e g 2o
sohdﬂ6-9(§9’m§§ul§1y)l IEIS(BS) gﬁﬁqoym[lviﬂﬁ]éi yl ox‘ig) f 0 (H{JEQ "

P! %b Tluorg=be zozlebg ﬁﬁ)/( h£g AEH Bﬁﬁxro Whiya soREbrdT 3 y1152nitro-2-

| or orret an L t i
(plperléla-éty]ozgﬁ-pzd%}@ mdéchgfonﬁme %{tmtwl K?et(le zfi Eezrm ) and stir under
N, atS6UnMehderatutel fe@thotirk) eWaﬁshedmmmﬂMdWlN disttdoaient ¢t 20 X‘M@Uowed by
saturgtec? z}q é‘ gtm @i‘o%d?ﬁﬁuﬁ@?(tl x% ‘nﬂ) df.‘)r? b %Qﬁ@ﬂlﬂ@ BRr @ﬁﬂm@ﬁlﬂbﬁand
nyDA4- ol ned n%am idj g ?Ox}e’) plperlgm l-yﬁ Qne{hgn%}le asa

concepip itedse CRNBAFY BT+ GoTTBHE T B EES
yelloa-sb®tt hyl - 5- ni tr o- 2- (pi peri di n-4-yl oxy) - pyridine as a

yel L OV %l oS g} hed D) 9&%@&4&9' shtro Wﬁ@%@xﬁ:{pﬁ)erﬂnﬁﬁﬁ] 2

lﬁ% d‘g%?? o¥o benzo h| ori.d

methnm st Pl AP povgr (31 ﬂ@flh%‘ragé f pyac? o
hydrbgdeh @@fnigdﬂ IBitdr-tly tetoye) catplysti donnentritafilttate ol povisere ealges ofl 5ybject oil to
sﬂlce]\&z ch{omato%r h? Elﬁtﬂé% H&ax(e% an%ljethg acelafe (AP Follov By $6% &myuinder

rature

aceta hexatesdo iy oM P gvé&("éffeld? ﬁ%%gséd’\o%_%o 23ﬁ+ﬁ\f\2 o o "
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saturated aq. sodiumchloride solution (1 x 20 niL).
Dry the organi c phase over sodium sul fate and
woan@itvate to give PCT/US2006/041644

(2-fluoro-phenyl)-[4-(3-nmet2dyl -5-nitro-pyridin-2-yl oxy
)-piperidin-I-yl]-nmethanone as a 30 yellow solid.
Stir a mxture of

" (2-fluoro-phenyl)-[4-(3-nethyl-5-nitro-pyridin-2-yl oxy
)-piperidin-l1-yl]- nethanone (3.58g, 10 mmol) and 10%
pal | adi um on carbon (358 ng) in ethanol (100 nL) at 22
C under hydrogen over nirgfatationP0l ter to renove

Calt al ywﬁn‘[@_&%@#hﬁﬂé Fca"ﬂ&?) {;Qé{% £R-b 1(‘e9t1310f | ess
oi r.omat ogr a

wi 4dd 1R pldelucap iy a@ftrogem par@@&raftére e&z -florofiz Bitfo é&fé%“ %5/?2
mmolﬁtensbhtyl?nﬁlyaﬁﬁ,wbﬁﬁﬂaex&n@me(10 0@; s ranqr)edueblmwcgmnptd(l@g 201p.8

oS S e s 7

e o BT b per
ethyl Q:Gthtd Ex@ridt the biuydus Bgdr evith additicnal @iy arktatefand &y the penbingd erganic layer

over s t hQ nax@%&r%&@rg%{%&céﬁfpre%uﬁhg e@t ik {ors@icepgé[ éhﬁinﬁ@graphy

tert-but I ox
gttt g ot B et oo L AT e
1-carfiodylic dci@er+-BfdylBsterimDwite was sblica(p. Bl'hg atoet VS KSt2a/21ag8 [ B

=11 =L~ arboxyiicas dS er
Wect%@ o&gh I ng%(g;ﬂ S?’lwﬁ‘%lﬁegﬁipéelgl Forol gna %?n?om tP Gog
525 sy SHEIHL cnghin DB S BE0 e g PE REIoE bR
shakey@b@kighmdmbiet: Ryiperatwet Bitte the Fsettiommixiurdtarowst s @aleg CelifgRand
conce\{l\dcrate unge(i1 g%dﬁéec?é}@surgioﬁ%lwdgﬁl@ Hid Bmy }f)cﬁﬁwas d kit SO @ @1FIsBkkId).

K"é over sodium sulfate and concentrate
LCMﬁﬁ W@é‘b‘d Hl-pressure. Subject residue to silica gel

chromat ography 10 eluting with a gradient of 0 to 20%

ethyl acetate in hexaneg.b@a.@f3iord

4-(4-nitro- pyrldln 2- on ,-ll ' 1- a[oox Jic

aci d Te@Amiag : AL

61%d i.@lﬂ’&o&&itrofm’fdm): 3%88 ] molBaﬂmcyoxy p@erbiusdtca@omlmcrdyeﬂ -butyl
ester. qfﬁggﬂ(#hnfa ) 6[ gIbF}Mﬁlﬁkgieﬂﬂg gﬂh%ﬁl‘t)u R t@%&n@' 1880 AR RN YhlbGum

nd 5%.Pd/ C
aceta(elglngr@,;m qnﬁolgnég@m(nfsr@oqeﬁ_f % 628 4r{nnécll)ﬁ%§ %(?9 ér?L ﬁia 1f and purge with N,
for 10WGr TERRAddETry ©herp$300 (R stirstrakre einpaares widgh. amrospiier perrght.
Parti q?n'ﬁ%e{agﬁoﬂ %&Yeeﬁ Lvétgrealhd BlRc (Ramt 2. %p%ﬂlﬂd e o%hlﬁ@lﬂ;@ah Bty pael

15 concent ratg gl ﬁr m; a ut with a mixture
MgSQy lirata pnd Yo 6Tl PIRECETIPEC SRS THE 4L R WAt T8
of Et0ak:iiekafeR int gepdieF¥m\bi te2a) EtOAL BB cEgm Volumesy olggm PP yield) of

4-(4 Emgﬁﬂfdﬁtf ﬁ%}?r)z&pz i é—f' carboxyhc acid tert—b t?rl ester tltle compound as a white solid
n- -

oxy) - pi peri di n-
UES“‘Q”/@)ﬁ?'IZﬁé\i’J@Jphenyl) net hanone 20 Add

2- @l @ mb-ofla 41MtsbloqiDprof HCHeELGtod.2¢ §81-@ Nmpypdm—Z-yloxy)-plperldme 1-
carbécg{kyagld Q%ryb 87 ef Ind L% susﬁé'?iglprp%ﬁ/éi Hofrs. a@daﬁbﬁt@ﬂh& soldfithd triturate the
remefnlng I°1]dk3‘f1th gb(ﬂquqg]’o@r}w g_c% 4< wtro a (El?eélfllfl-llﬁlﬁ)wrpyrl% e p dochlorlde as a pale
yello&&&mll@% véeld) (E8B{r)/7) 224 RGHEDM acet at e, my (O, 38

MOk R rﬁ@ééz%maf DR  SRich 281 A Prg mmhﬂnoliamlu%m

d
L VL LT M I N DY L e

difvddobaasdy iRloddeOV EI2milgiA 107 mmBEr Stir the mikturd e room AaTtPEIBrelpEg et nAdd

wate¥\§5 ?h'L) ftitf;t%‘réméc‘rﬁ%@r %wrch B) and S8R aE@b&atE Elﬁveﬁ)cﬁ @@Bﬂmﬁ 122 ¢

r at
1% PP BRbew s rat{féwﬂnéﬂowgama&m PSSy
solil(EBt (3= s i+ia). m xture of Et OAc: Hexanes in a gr adl ent
from5 to 20% Et QAc in 10 col um vol umes to obtain
1.29 (34%yield) of
4-(4-nitro-pyridin-2-yloxy)-piperidine-I|-carboxylic
acid tert-butyl ester title conpound as a white solid
(ES+(mz) = 324 [ MtH].
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Add 8 mL of a 4 Msolution of HCl in Et20 to 1.2g of
4-(4-Nitro-pyridin-2-yloxy)-piperidine-1- 3 0
woanlomsydoikc acid tert-butyl ester and stir thePCT/US2006/041644
suspensi on for 4 hours. Evagorate the sol vent and
triturate the remaining solid with Et20to afford 1.1
g of 4-nitro-2-(piperidin-4-yloxy)-pyridine
di hydochl oride as a pale yellow solid (100% vyi el d)
ESt(rn/z) = 224 [M+H . Add triethyl am o7 m,
L8 o 41 AmpTSTRIEN hSBmT 1 3 (L STP YR -igfore hens
[4-(4- ﬁlrr@p}ha@ diod)mlﬁﬁdm-d-ly]}ﬂﬁﬂlahbﬂxmg}apgﬂlawdc wrl (@0 iskod bilr eir80 e
After !:Isnr{_nfl aﬁow emlx%feﬁ%h#; grépgraﬁﬂél'a}ld ﬁl%pﬁﬂ)u 1i@OWas the Cel1te® pad

Uuor o enzo% OI'I

with BRandftRie Meashibe regdips P@ﬁfféﬁya% Wévam égaﬁ?faﬁ% aq“eﬂb%‘“ “bsé gjution
and a ﬁaﬁ@a’cdﬂahueaﬁ codaapaloditiesontidha Réparate aggeic layer, drywivérMaSHS@4 e apaate

solvents 0 ?fg))q'd 835%1% Qﬁ@%&d}%?&t}é%%ﬁuﬂd%s 9@1!\1@'5511d](E82(n&) éﬁﬂ[%’iﬂ]

(2 6-di fl uoro-phenyl)-[4-(4-nitro-pyridin-2-yloxy)-pip
eridin-1-yl]-nmethanone BspastigeR| ow solid (ES+(mz) =

364 [M*Js'lAmlmy%Q,QE.v@ m%pe é-%%{c%é@%uwﬁe&eﬁdd

power ed 1 ron ol ) to a solution of 1.1 g

(3.0 mol ) of (2 6- dlf B phenyl ) -
[4-(4-nitro-pyridigpg | oxy)=p\peri di n-1-yl ] - net hanone
, in glacial acetié acid (1 n) and stir at 80 C

After 15 min, allow the m xtureyt8(reach room
tenperature and filter through l'ifte(r). Wash the

Celite(r) d .wi.th Et an sh t ting

or G5 gNrBé’g?' PIRORIRPrig ég &4 At IE)A%fye}j]\&é)(lq o 2‘ gds!oﬁé%l%
carbosadd (08 ig0TP Bmelinad 0 &C, Selloweddy é@hlarqé adryEdE @ mech! Bpply Stir the
solutigP4t o hp e&%ﬂ?@&ﬁ@n Qied ﬁéﬁt tﬁe s]o&ﬂ&lr at 9 o figr Ohoess. BlSMometiperature
ovem?g\{lg |Ega[pg%§ﬁkgaﬁ&e\{1§@td% r%ﬂﬁ?e %ressur g% trl‘l_%ﬂ%n’%é Xl ec%mgin EtOH and
water] Mtti'd]:t with E@pan@vasbﬂpe ngamp_l:(ygr_mﬁ-,sﬁ@;ated ag. sod1um chlorlde solution.

Combife oﬁjgafﬁc ﬁye\g ﬁmirp Qyer Mg@@ I i a8 évalﬁ)%élﬁ?@(syﬂvbrﬁ nﬁﬁdeﬂto obtain 4-(5-Nitro-
tert- ﬁ ? ]|N cﬁ%e I}J) G estte]r O 10 Di ssol ve
Py“df('rz%"én“l? lPﬁrﬁi SBPPHIGE (5785, 8 ol ) in dry
et hah®iCLEhd (Hddmsmzﬂog) oSt asrhtflondﬁf%%m‘a‘t Byrid: @lvglmwleendme-l-
aald ks bg% 1esterd (@h e d s Byin 2o rﬁlm)ﬂ%ﬂ'@l-a'éetﬁé tStiOthp yoldtichh 41 €om

ut I 1
tempfr%twrﬁ 8%5?%} éAdnguP%ﬂ Esl%[ééats%helt%?n HI%? he tschu In gl{l hs tb?Sng?nd extrgct with ethy
acetafeO Filt€r theGuspsisioBhronghert pad of§lelitt @ nipenbine the erganiy/leyers agql] tash with

saturgé/daaa et ﬁe %811 0‘6& R aik e, FiRd UELInRAEBSIMES redfdd pressure to

tition 't rude m xture between Et OH and 15 water.
g“’*’@f‘(‘t’“@é&@%“% IM%?W ard WEYh the organic Iayer with

saturated ag. sodium chloride solution. Conbine
organi c |layers and dry RVeBhratMEOA. Filter and

pyri di n- 2-yl am n¥Fs; g ASPICEAPHRF i ¢ ac:ld
te HEeaMBI}dﬂlonaﬁt-ﬁlbﬂlylﬁdkdhm@bOH.@@ a¢id (.18 g9 mmad) if MgPH (10 mL)

and %\@@)0 QJL)Scﬁ)%%sk Q/Rh %ethy151 lyldiazomethane (2.0 M/hexanes 26 mL 52 mmo]). Stir the

1tr di n- 2- amno- ne- |

reactipg iméfctttr%qt foogtmngﬂera@a% ntrgc?)unger djdufeﬁ pﬁaﬁsure l?o yle%{cl the title
com@lutyss a ele tpalk gelio®Bbil (7.81 in e 59 mlmgl; LQ9P).aMSESH 220156 [M+H].
tenperature overni ght. Add aqueous NaHCO3 sol ution
until the solution pHis basic_and extract with ethyl
acetate. Filter the sus&’éﬁ%@@lﬁ‘rﬁhrough a pad of
Celite(r). £40) teedimetipdrpropi ke i
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saturated aq. sodiumchloride, dry over sodium

sulfate, filter, and concentrate under reduced
wonrew®Ismito give the title conmpound. MS(ES): PaiaIS2006/041644

293 [MrH] . 25 Preparation 23 Methyl 1-ingth |ate Treat

a solution of 1-nethylcycl ohexane carboxylic acid

(7.11 g, 50.0 nmol) in MeOH (10 nL) and Et20 (40 nl)

dropwi se with trinmethylsilyldiazonmethane (2.0

M hexanes; 26 nL, 52 mmol). Stir the reaction mxture

at room tenperature over ight then concentrat e under

reduced pressure to yi 30 conpound as a
clear, pale yellow oil |(7. O nmol ; 100%) .
MS(ES): mlz = 156 [ : Prepar ion 24 3- Hydr oxy- 2
2-di met hyl - propi oni ¢ ac nz [ 07/0 4
P RO N 0 S 1, 52 b 65 R U AL e
propicdRi¢ deiOXR HEMOAIBH. gf inBIDMm]. oGAVE. Yy th@V‘é‘ﬁloﬁfOS thH’f #taPp Gf then add
benzylzlsr(;‘)fmgel ?%%H%Mﬁ& Jé&#h@ﬁf' CodPhORIxRRY aﬁd @ilitetvith 4B acetalWash daghnic

r the s tian f.or
v Yt Wb SRR B I PR E (PP el oy over
sodiurf Wttt ifipértand cSo@htraidradarredtced pesawmel di | ut e with et hyI
. N]@Q RY.8300 YASH sQpdantdr & (may By, s Bves @r2m \Was s, agueous
" agléer 3V\%th 3? acet ate( several times. Conbine
organic layers and dry over sodiumsulfate, filter
and concentrate under rReehaatioh23ressure. 'H NVR (CDC13,

300 NHZ): 1%0‘11’161?1 13?: cl gneéamox ic idid ety dstet S, ZH)’ 3.5
(s, 2H), 1. Ué%:}aration 25 10

1- Fl uor onet hyl - cycl opr ecarbg&, h'c acid ethyl
ester F 0 0 Add AgF (4)5%g. 4.56 g) to a solution
of 1-Fl uoro-cycl obut anecagboxyl i c aci d et hyI ester

(1.6 g, 8 mmmol) in acetonitrile m_ ,\gaﬁ] L6

( 27l AefF) 4. Smét%tghfeaml%lpm?fé-Féltomsvd@“Faﬁecaf <ol g et (16 2.8
mmolﬁ ﬁarace%lmh@@!z L) Mdivla®r (174gﬁ1IT)OHSdt the Silxiveddt BAPLC il dealod thtkpeor 20 hours
wh11e V}ggro%s | en% 189) tl%ng fil I o ‘851 CHHIQH%ugg%ehtE@(lﬁe)movm}(f@n under

uced pressure to %

reduckd fréseurecio smfbhwleasmwctﬂs po qilg0-8 2 §1% giglgy it éslq’ae) Quf any Lorther

purifitk®ied MMHEINOME = e [Nt her  purification. MS(ES): nz/z =
147.1 [M+H]. Preparation 26

1-Tri fl uoronet hyl - cycl oEr opanecar boxyl i ¢ acid net hyl
ester 20 Add 2 M di azo Deh| uti on i n hexanes

(14. 2 L, 28rr#Rorbmaihy)-cyicloprapag@brbidxiyiancidfmefhyl ester
tr|f oty | c r chich 3f 05 0,
9(5 f’ dﬁzome € sXﬁan g{ l%ﬁﬁgse('lél 2 8.? Z}Q Q?ﬁﬁlnb%toaa%bl ion 8f

exanes
mﬂu@em@@mmmmd@fbo%a @O e 853 Trma) Brfretgrel g‘i"f“}eg prEL-225 mb).
Conceift@ie datRr t@c@lipyedsutdad dibtillte rebingwo grethastlezoypiuhdaya pillow oil (2.93 g,

73% §i810° NSy m/z = 169.1 [M+H],

Preparation 27
3.0x0-3-(1-trifluoromethyl-cyclopropyl)-propionitrile

Add 2 M LDA solution in THF (19.15 mL, 38.3 mmol) to a dry ice-acetone cooled solution of 1-
trifluoromethyl-cyclopropane-1-carboxylic acid methyl ester (2.93 g, 17.4 nmol) and acetonitrile (1.43 g
mL, 34.8 mmol) in THF (30 mL). Stir reaction mixture at -70 °C for 1.5 hours and then allow to warm to 22

oC for 2 hours. Concentrate, add hexanes, and filter to give a yellow solid. Wash with hexanes and treat
with diethy] ether (250 mL) then 2 N HCI (150 mL). Extract aq. layer with diethyl ether (4x100 mL). Dry
the combined organic phases over sodium sulfate. Removal of solvent provides 3-Oxo0-3-(1-trifluoromethyl-
cyclopropyl)-propionitrile (2.99 g, 97% yield). MS(ES-): m/z = 176.1 [M+H].

Prepare the following compound using a procedure substantially analogous to that described above.
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73%vyield). M5(ES): mz = 169.1 [ MtH]. 25 Preparation
27 3 Oxo0-3-(1-trifluoronethyl=cycl oprop,

woOpeatrosgioni trile Add 2 M LDA solution in THE eQ9U$2006/041644

m., 38.3 nmobl) to a dry icedacetone cool ed sol uti on of
1- trifluoronethyl-cycl opropane-1-carboxylic acid
met hyl ester (2.93 g, 17.4 mmol) and acetonitrile
(1.43 g nm, 34.8 nmol) in THE (30 nL). Stir reaction
m xture at -70 C for 1.5 hours and then allow to warm
to 22 30 C for 2 hours. Cé#%ntrate, add hexanes, and

Tlhﬁﬁﬁn&@nglve a yeIIOM/solld wa$hmmmﬂ1hexanes and

=

tr eat—wi-th—di-et-hy—ether—( 250t —then 2 NHS—(150

M prepafXibd BCt aq. | ayer W55 sPetafiydro- @bheyent@ibmma m) .

Dry the conmbhined org

Repp ioPdo sol vent s @5-Q’ﬁﬂﬂ)?(ﬂ-methyl%-0X0-4—tr1ﬂuoromethyl-pentanemtrﬂe
3-Ox0-3- (1-trifluoronethyl- cyclopropyl)-propionitrile

be

(2.99 g, 97%yield). NB(ES—): mz = 176, 1 [NHW
Prepare the foll ow ng cespaHmB0 u3|ng a procedure

substag%LgHLé aTan%
2007/ 0

Conmpound Preparation CF

4,4,5,5, 5-Pent af | uor o- X0-pentane nitrile
Preparation 29
5,5,5-Trif|uoro-4-nethylﬁé -4-trifluoronethyl-penta
nenitrile Preparation 30 531 N

- Met hyl - gycl opropyl ) - 2- (6~ hyl - pyri di n-3
-yl)-2Hpyrazol -3 -ylamng _§F3 NN NH2 -N 5 Heat a

m xture of
3-Ox0-3-(1-trifluoronethyl-cyclopropyl)-propionitrile

( 2682 Sixtudedf 8- OSH‘)[@J( ])—’srlﬂN'romethyl cyclopropyl)-propionitrile (2.66 g, 15.0 mmol), N-

b%ﬁp%g&éls 'md%y e- dﬂs %%&%4@2)’%? wg%dyjm%w rgagsl J\Eimol), and

p-tolyisulfapicyabid (14128 i 76.Oawicd) i etipngd 85anL) 70 8C imsajedifuhe fof H‘é]‘?b‘ls After
remokaBor tllsdivat, s ct(;edldﬁe R sSieaeRlrolbtb@aphPélutihg Wit 0H5% mehirtokin

b : s mokioen
T I R

di chl oronet hane to give a brown solid (2.29 g, 54 %
yield). MS(ESt+): nal/z =prR83adnfiMrH]. Preparation 31

5- Pent af | uor oet hyl - 2- p- [, - zol-3 -ylanmine F F
FEE NN N St 2o 2P B

4,4,5,5, 5-pent af | uor o-BFfoxlo- pent anenitrile (4.0 g,

21.4 mmol ) and p-tolyl- razine (10 g, 64.1 mol) in
ethanol (20 nL) to 95 € |n/a\sealed t ube apparatus for
15 hours. After qu NH

2

Heat a mixture of 4,4,5,5,5-pentafluoro-3-0xo-pentanenitrile (4.0 g, 21.4 mmol) and p-tolyl-

hydrazine (10 g, 64.1 mmol) in ethanol (20 mL) to 95 °C in a sealed tube apparatus for 15 hours. After
cooling to room temperature, remove the solvent under reduced pressure to give a yellow solid. Distribute
the solid between dichloromethane (250 mL), distilled water (150 mL) and a saturated aq. sodium
bicarbonate solution (50 mL). Isolate the aqueous phase and extract with dichloromethane (100 mL). Dry

the combined organic phases over sodium sulfate and concentrate to give a dark gold oil. Subject oil to

silica gel chromatography eluting with ethyl acetate and hexanes to give a light brown solid (3.24 g, 52%
yield). MS(ES+): m/z =292.1 [M+H].
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cooling to roomtenperature, renove the sol vent under

reduced pressure to give a yellow solid. Distribute
woheo798539d bet ween di chl or onet hane (250 nlL), dPeriuskme/o41644

water (150 nlL) and a satura&ed aq. sodium bicarbonate

solution (50 niL). Isolate the aqueous phase and

extract with dichloronmethane (100 nL). Dry 20 the

conmbi ned organi ¢ phases over sodiun1su|fate and

concentrate to glve a dark | d Oi Subject qjl . to.

o FPRaE: scplloane SPGB PF %Sﬁ‘a“awwﬁlﬁ Sgloggip toftebexgied above

and hexanes to give a |ighiblbrown solid (3.24 g, 52%

yietd)y—WS(ESH) iz =292 1T { MFH - WO 2007TORSdR%): m/ 2
Pegarkdba006/,041644 26 Pr €ompe@mtihe fol | owi ng ¢onp

using a prqcedure substantially anal ogous to|tha -

descr d dbny@olyl-skatifroivibétiibecloprobd)-2FPpyeqralr 4t | Onygs 5
B%%“.‘fﬂﬂd% [ M+H]  Pr epar at | bylamgige '

b ¥3 - 5-|( PotTolyl-5- @@f?dﬁ@toﬁyl'm 'Iltﬁrpﬁuelfﬁ'?’Ft)lﬂQ H+ pyragel -
PERarhh

-yllam ne Pr HTPXIHZO%I?I lamine

2p-Tolyl -5-(2,2,2-tri fI uoro-l-nethyl-1-trifl uoronethyl

- 338.3 ethyl)-2H yrakmpaddonidanm ne Preparation 34 5
[5-( i ﬁétﬁ\;]i-cwﬁ)tpﬁngﬂ-ﬁz Y&ﬂl%f MI'D-).’:-V%?(‘I@V%IBX’&] =B Ankiflcfi 23 Michioro-ethyl

-2Hpyrazol-3-}IT-carbamc taC| 2 2-trichloro-ethyl
ester Add a solution of %

2, RdPa dohiiahif 02 Sedidhiptoethyldhtondfamata { 180(218. 80mgl) ingHE (Ifrrgp) ylropwise
to an ﬁc@ saﬂ-t'_clgoléd]sglumn)of g—flotﬂmio%ﬁleﬁlﬂ Zﬂop&dﬁ)ﬂ)-{?gl‘c&yﬂ?@@yﬁﬁbl—?@bﬂhb @29 g,

8.1 mﬁlo{) Strcgﬂyn(%qq_ B,lg %)g;]glrmt IX}T ’gﬁlyﬁ Lg%\(t)p tlrgt =15 °C for S) 5 hour& and then
22 °iyrr i iini@en( dsruithe rebdtionmixkuye tietwedntdichjoB@nethne (tmL) #81 aaturated aq.
sodluﬁtbllcgrbertate sgi§tlo§ (3COQﬁL) Olséat@ﬁyz[qﬁeo@ﬂglage taﬁcf‘extréc@m&@ whth fi®tlordmethane 25

hour react

mLeEﬁh)C lﬁ%‘hﬁ?%}bﬁlg(iég%gégw ovegﬁocﬁhugls llga{t) %fOél&en{ra%e téu%\ggremdue to silica
gel clpbmugrpnedieing with Hekaoes afd@hyhdcytate fosgivk a ibitet Shle,ﬂ @4ueEtis yield).
Ms(ﬁ%ﬂ?%%dzwiﬁ]act tw ce W|th di chl oronet hane (25 nL

eac t he conbi ped {ase qh%‘én ibed

S PP R R D OR P L e TABR Ry B2 M orve
abovgel chromat ography el uting with hexanes and et hyI

acetate to give a white sofdd (2.46 g, 66%yield).

I\/R(FQ+)- m.,- = 457 2 rl\/u.l-l 15 Prannra the folleo

(f,ﬁéi;p,g%}gs using a pr oced%ﬁnpgu,pﬁt antl ally ana|rlca%g(§§ ?;
t hat

descri bed above. Table MS(ES) Preparati on [M+H]

0~ (l L
Conpound—{viFH]

>- Pent af | uprost Oyl ; 2mbit 9 aram! ) - car bam
etk (B QUL R A Ak, | B sty
ester [ ]

[2-p-Tolyl-5-(1-trifluoromethyl-cyclopropyl)-2 H-pyrazol-
Preparation 36 3-yl]-carbamic 458.2 [M+H]
acid 2,2,2-trichloro-ethyl ester

[2-p-Tolyl-5-(2,2,2-trifluoro-1-methyl- 1-trifluoromethyl-
Preparation 37 ethyl)-2 H-pyrazol-3-yl}-carbamic acid 2,2,2-trichloro- 512.2 [M+H]
ethyl ester

Preparation 38

5-tert-butyl-2- p-tolyl-2 H-pyrazol-3-y])-carbamic acid. 2.2.2-trichloro-ethyl ester
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p- Tol yl -5-(1-trifluoronethyl-cycl opropyl)-2H pyrazol
weénepaszion 36 3-yl]-carbam c 458.2 [ MtH]  acPdT/US2006/041644

2,2,2-trichloro-ethyl ester27]2

p- Tol yl -5-(2,2,2-trifluoro-l-nmethyl-1-trifluoromnethyl

Preparation 37 ethyl)-2H pyrazol-3-yl]-carbamc acid

2,2,2-trichloro- 512.2 [ MtH ethyl ester Preparation

38 20 5tent-butyl-2- p-tolyl-2H pyrazol -3-yl)-carbam c

acid, 2 2 2-trichlorgfethyl ester WO 2007/ 053394

PCT/ US2006/ 041644 O NNNAC-\~Cd HdOA d Add a

saturated sol ution of /Na\ (2.4 L) to a solution of

5-tert-butyl - 2- p-tol Yok okl yl ami ne (400 g,

1.74 nmol) in THE (8L) gnd Kool eCii xture to 0 C

Then dropw se add 2, - trichl oroethyl

chl orof ormat e (406. 77 1.92 nol) and stir the

m xture at 0 Cfor 2 hdurs. Extract the 5 reaction

mxture with ethyl acetate (3 x 6.5L), dry over

annmr QHSitcdBHIRS bflm@w k. @E)eo @J@du&pcn@emwu@l £ p-toly P2 FH P38 3-

sol i e cet at add
s o0 . 2Emg il o R Rt b 46 Mea G bt
trichierodthytichipyofbrivate (496.70m 1 Ahnjolplang stirdheahiktare pt &t°h @r@ ihgyrse Extract the
reactiSOIRRALVh 38y 13Petd (§ xOBLY @y SR} dnflydr &8 BahesiB3Mbratd Al Chncenthdrt.

Dlssog! -g‘;g éléén a %%blzmal 4&0 %eﬁhéd aci%ﬁdf an(idddsaf}_%dess o nggsg aric}z%t’ate Collect
the sc@iHpy filtrdtioB 4nd(dsy, to QiFhin thm(eggn-goundms 2n off wipig sq_ld [(q% g|]83%yg1d) 'HNMR
(400 %Hcﬁ‘) B 9@4 @Eﬁﬁ&y% (&TQHW b fbs JAEDR 4k Ybs, 1H), 4. Ozln s, 22H), 241 (s, 3H),

% 3-yl]-carbam c aci

1.34 %uwﬁ% JEE RGHs: 18%?% NGO d NNOHOC Conbine
['ithiumdiisopropylam de (LDA, 2.0 M hept anes;
Aldrich; 2.2 eq, 88 mmh),e.g}élﬁogrg{) with 15 THE (

rrL/ mml 60 m and CQO0 Co. .

1 ] O T ‘
nm)I) and CI—BCN (4 m_ 80 nmmol) in THE (10 m_) and
add slowy with stifrkng. Stir the mxture at -65 to

-78 C for 1 hour, then/ rm\fﬁ,\th bat h and warm t he

m xture to room tenpenat e, ot rate the reaction
' b Nedfted[pressure. Add

a precipltate fromthe

slurry. Collect the sg¢ by vacuumfiltrati on and
wash with hexanes (2 x30 nlL). 20 Replace the catch
flask with a clean one,land dissolve the solid on the

frit in50 n 2.5 MHO and collect in, .
Combine lithium diisopropylamide (LDA, 2.0 M/heptanes; Aldrich; 2.2 eq, 88 mmol, 44 mL) with

THF (1.5 mL/mmol; 60 mL) and cool to —78 °C. Combine methyl 1-methylcyclopropane carboxylate (TCI
US; 4.56 g, 40 mmol) and CH;CN (4.20 mL, 80 mmol) in THF (10 mL) and add slowly with stirring. Stir
the mixture at —65 to -78 °C for 1 hour, then remove the bath and warm the mixture to room temperature.

hexanes (150 nL) to foill

Concentrate the reaction mixture to a slurry under reduced pressure. Add hexanes (150 mL) to form a
precipitate from the slurry. Collect the solid by vacuum filtration and wash with hexanes (2 x 50 mL).
Replace the catch flask with a clean one, and dissolve the solid on the frit in 50 mL 2.5 M HCl and collect in
the flask. Rinse with 20 mL 2.5 M HCI followed by 200 mL Et,O. Separate the layers in the filtrate and
extract the acidic phase with Et,O (150 mL). Combine the Et,0 organic phases, dry with MgSO,, filter and
concentrate under reduced pressureto yield 3-(1-Methyl-cyclopropyl)-3-oxo-propionitrile as a clear amber
0il (3.58 g, 29.1 mmol, 73%). Use without purification in reaction with tolylhydrazine hydrochloride (5.23
g, 33.0 mmol) and ethanol (2 mL/mmot) at reflux for 20 hr. Cool the reaction mixture to room temperature

and concentrate under reduced pressure. Dilute the residue with ethyl acetate (250 mL) and wash with water
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the flask. Rinse with 20 nL 2.5 MHO followed by 200

nmL Et 20 Separate the layers in the filtrate and
wexbe7ass39the aci di c phase with Et20 (150 nl). €omhiSzme/041644

the Et20 organi c phases, dr23 with MgSH, filter and

concentrate under reduced pressureto yield

3-(1- Met hyl -cycl opropyl ) - 3-oxo-propionitrile as a

clear anber oil (3.58 g, 29.1 mml 739 . Use without

urification_in reaction wth. tol
(ZX"??;PH‘b SEHESS ?nga}@%@ "%a*ﬁ‘ satigglecsi xgmrgdz B R QP (b oreanie
phaserviith MES), fiigr andedohagntrafedyy roR@y dvaporafeorn ISulmmrem@mct siligmeel
chrorﬁgtogltayl{yeeluttﬁg Wl@l%@aﬁr%ﬁmgc{t@i 4ktSte ardihdxa6O10 91%91(1{ At18ndyA8Elopropyl)-2-

e (e I ST NG T oy

PCT/etiS204)61 (0 22) 8oution pf3he(5X 1sme®P-antlypropsrE-uriedyl@H-pagzol-3-ylamine
(5.68 @aﬁ%l)(aﬁ@g%%e @ngnrs 8t skhabiee Tae (3 ﬁpxdﬁnuwmhi M-trﬂﬁo&)&ﬁ%/l

chlor %ﬁr@@? %’g{, %g)ym%gt g}ta g@gﬁ%%;té tnttegﬁ) I\l/'glgre %ﬂ 0e St an!rl aefger g fl]ourst add small

portigis bf chiaroffehate @3 mdvrentdoynidigei2 vl tQng QOUNa'(eh dijptefheerctqy wigpvater
(150 ﬁlu']éﬁh cabilvith Qt(ﬁ'@@ DR ﬂﬂi WQs,h e QWthB#Rd organic phases with water (100 mL),

s VDY S SRR SRR o fam o i mp). Bl e s
from 4B Yipcetate@ivBnésESwyviderilfeitiecopPgung af q\ml'pq]e sohg (811,8@3%0 3am@q§,cﬂl°éa LCMS
(Es+§ O 408 0labit 3 grgf the 5 (I'-methyl - cycl opr opyl ) 2

th%%e%% ﬁg’cg([r?ﬁ%_v%e %22 c roIatEyl clglo Lr.I‘E)El %é3 %’T}" %D l)?o ?sﬁlutlon of
5- (1-@6@'1 2ydlapiopi)-op-tesst-BifHpyrazeh} Iz)llﬂl@fl@@‘ﬁﬁg &1 fugoly inptrah ﬁSan (105 mL)
and sﬁiﬁi‘a{ea aqEM%'s Qﬁiﬁin@arbch‘l@te (3@@:@5 thnCt ﬁﬁ@ﬁﬁl&feﬂﬁe&t@é fof2 KoursaPélr the

chl or of or mat e
mlxtltr?)mlg Vﬁ{ej ang ﬁea)al’ﬁ gl?aaes (16 3us wﬁeﬂ%h acetate] ater. dilute
t haVareHp A} Epmbiietthe opganie jeyer( ang pashiwjth egyepugsetipng ehlorgfe gy over sodium
sulfa{gt @@P at(d%oﬁ%eﬂh@@ uffle) redum%t‘bsm&o gime]lkﬁ&CEoﬁH AdRbIG tRWIBEIS the

mini i 7 o PR L G Ryl il
compRuasirapa filter hsj axvehite med CH MR (BYISQp 9-89 fbémlgi Fv}l (d, /= 8Hz, 2H), 7.23 (d, J =
$Hz, 208 6ab &/ NOXxANas 2402 pr @\BHIE 3t (3| 6.898q.CoMPRINY, 038 (@ /= 4Hz,
2H)Whlte solid (8.18 g, 20.3 mmol; 81%. LCMS (ES+): mz

= 402.2/404.2 [ MtH] . Alternatlvely, add dropw se _

2, Wak-Up BcEhangothe piipll acstate o¢leshigprigpppyl slcghol(P 1.5 exmleghpfty the sturry
at <(t°Q fék 231@41:51 tﬁit&ﬂva@lf with cold 1sopropy1 alcohol (13.08 moles), and dlry aé 40 ‘;C under reduced

C razol - 3-yl am ne

Press("f(‘“?%“ T by S “%D R 269 Wh bl s m) ” 15 and

sat ur at ed aqueous sodi um car bonate (32 nL) at 0 C

St iptepat tHe RiISwih£ERBERY Wi pfoddus fubitnSally RALbEouk Rehdsd debdiibel
abo Vento water and separate phases. Extract the aqueous

With ethyl acetate. Work-U A Conbi ne the organic
| ayers and wash with aqueodigtessodi um chloride, dry over

sodium suffate, filter, and concentrate undef MsEs9esl;
Frepaxatior to| give a yel | oncawroued Di ssol ve the| solj,dy b
the m ninum amount of ethyl acetate and add exz;nes

ik clooudy Whildethyi-pyclohery)-2-oiojd LHiryazok3viie | i tHe2/9@.2
%‘%%H and fi| t earbamic agid 2@ 2¢trichlopprethyl estey NVR | DVEO)L-

AR =A~y

9.89 (br s, 1H), 7.31 (d, J= 8Hz, 2H), 7.23 (d, J=
8Hz, 2H), 6.12 (s, 1H), Bepd@tidngl 2H), 2.31 (s, 3H),
A 2P ludrSinet lopro -2( ot I‘JZH- 0l-3¢ caerniZ Qcicizqzz tchhlé}k]%m lester

i s &5%@{%551%0& pH&A f("@’l %%Pf%}a@g’f (17 8432 i 1§?‘fﬂ%r3§)d njLi (16
M inHaxa@esf D5 mB, 21p0g) 12,1 ndniol)t ie THF Waveh atal & 40 ferGD chini wdgp N pAydd a solution of
1- ﬂ@@&@ﬁﬁ'%&o}? %%ca%!(ﬁié zcld @Elgesgf M 8"[1 S%an&l)lmgﬁi of Bt CRiflmixture

e overni'ght to afford the title conpound,. as
and %llow%? vandopstsaLi rﬁ%n %Pﬁrfﬁ“re BRssge Yie Ftcs?qffb'%w?@am for 5 hours.
conmpound usi ng procedures substantially anal ogous to
t hose descri bed above. Table
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MS(ES+): mz Preparation Conpound [ MtH]) Preparation
40

wO3e(7h05d88 hyl - cycl ohexyl ) - 2- p-t ol yl - 2H pyr azol PBTAISE006/041644
442.2/444.2 carbamc acid2,2,2-trichloro-ethyl ester
30 Preparation 41
[ 5- (1- Fl uoronet hyl -cycl opropyl ) -2-p-tolyl -2H Ryrazol -3
-yll-carbamc acid 2 2 2-trichloro-eth I ester

epare a sol uti A sSppro amne
aa {1 SLSF SulpR03ler Rl ol AR T 0 RPN i o i
saturgtedsaqngodiuip clflorislg solutign. Prwmr NaxSQqpndn HEO\@zolm_ntsaq givepGragnfo (042 g,
54% §Qld§ﬁ lssbIRElrin N2mL &Eﬁﬁbl@aﬁ@hdﬁ-&o%y&ﬁzme%@ﬂ g, 1 eq, 3 mmol) Heat the

mixt%r%fngfea egrt@t !gpél) (9 %’ (f;rlml?g 1. cﬁ\,{ggﬁuﬁ?ﬁ?_‘ﬁy 1 (v:vngrcl:d rem et h venteS&d:r reduced
pressge itmbtw rogupn Jubjeqiresit® tilicy ¢l @@m@tmbsr eéntm wlth hereee/AcOEL 15-80
% to%WétOiSQngﬁt(h Hhdrogbist-cyE16968yh) @Bk Bl Abyeaz 610ty lamitd Qb nSoil. MEXES+):
1yl ? 94 PCT/ US2006/ 041644 29 Add 10 nL of a
" |[at aqueous NH4Cl sol ution. Add AcOEt and
S ersmwébt add Cle- g8k {100 legnire 717 ARavaialesil §2:01 me toigrselniéod ofy(1-
fluorSidiyU BB Rlo) Lt 5 P Ay 2613 ;ﬁlrnyneqmrmgl\aiﬁgﬂolasmm Ii)ﬁmﬁl\é & 4 mL of

THF ﬂule}!nel{;t %n %?l 8 ! éli? Tgmp OV}? mEd[ Ja—fg roo gcirOS %ﬁurs X ?%lffr ﬂrllee

insoltghe apgt reglovelsomflt ﬂ@n Fifresp yndeneday tsedtprﬁesuremvxﬁrmﬂesqbwctaﬂgeal ed
chrothM&gragtly (1RQ/ACOIRLE8MV)INdive A ki@ OF title ¥brhothdlaOa GIOW oitl W ESA T/ =
4206@{“?—%6 sol vent under reduced 5 pressure to obtain a
Si Subj ect residue to silica gel chromatography
eluting with hexane/ AcOEt 15-80 %to give 0.336 g of

5-(1-fl uoronet hyl - cycl om@@gd‘ohﬂ
I

eq dﬁlaoe tﬂmiﬂzylalgl-weé@ne (mm () @F}@é mwo am@a |nu¥HFdﬁ0 aﬂu) Cool the
reactn 601-7 8 fd 4h0 Edﬂﬂﬁﬁﬁydlm@)@ill&ﬁﬂ@@ﬂ h-TRF ) (25 ml., 50 mmol) over 30 min. Add
methE rop ate (g 4 nl%% 5?{]%0%) §nd)]/?hraarjip 7E€(LJJ r%]oa g rgou%? {\K{a%n go r{oom@rapeia)cu:e ang stir
for 1&pqugs. tAﬁé etbﬁl seetaieevater.gpd ON G- OSGPW%*’@\?}%W&PW%F peogs with ethyl
acetéf&({] k95 mE). |dofibind d’i@gic Bsabi afyeva M, SE e aiebiéedtre iideifeduced
t e

pressure %u%}egt r%s{(]ig 10 tﬂflcecl 4G Erﬁmﬁ?% j)ﬁ)lfl %ﬁ&w‘(}%@d&bﬁ}é‘o}\c h&gxlg%] t0 }91%1659 g
€ 6"/ﬁgf %Fmﬁhrlfll@%éﬁﬁmmh 3a°§rb92<yy‘éfrcrddwtbal gster. VS (ES+): miz =

421 § ﬁhfeﬂhylsﬁ@l-ﬁ?—@j&@zfoﬁt&défbo;@ﬂc 4c2Pncitg] ofler (260 5,180 kufhol) and 4-
methglﬁ%engqyboro ﬁri {)%K g hlZ:% anoil) Cﬁ %??O%L‘f‘)lc}&&jd 4 A molecular sieves (1.50 g
follopd yesompgy @) fogfite 63 2GR Ther afd Fipfhyizapine (¢ pb) ael stirgigroom
tempBiﬁﬁ}e)f(_)ri a3 dIﬂEFi_ﬁt&Qea&to)l thr(ﬁ@l@i pad BECelite®a6d WRRNwiIOCH,C8. ColREiGhe
ﬁltra%qigﬁl %(fdtsggﬁrggﬁfg{léo%%%%&: g}{ﬂrgﬁ #egarM: or anT}_%ylr a%gé(zggr?ﬂl_lgo%%l&yer
with T 2 4RO} (Gombips oreogic CXFag. 4 e SONGlER ARG OGRS et
redude@® pR&GAL SUbRctaBdiusth kilicaz®l chiomatddaghpeltithig wikl6l3@b BilAc:hexane to yield

655 g%gb@iﬁ gc ! gflggqtlrjuen% sﬂany%lgl_-ﬁr%zﬁégg g% ag{d?r%ﬁlklceitéxaé{%(ESﬂ m/z=

he organic extracts, dry over NgZSO4 filter, and
co rm&etzmatlg SLmﬁ&HylstlﬁﬂLmB@razﬁlée%&bkfx@hc a8id jeltestér@aas ehggsz 30

moé%éthaﬁ&%%g)t H([ 1?]@?%(9}% 1?85)/ I@J?:gngi) %ﬂg he\fm t‘i) ?0 Q: 8104/ﬁours Cool to

roongerperAHEe Fiy F@Fqnﬁﬁgﬂrndez e aff%ﬁ}‘ré Addsaippigda sodiugbjcgrbonate solution
and ORCRY Bep@iSte Bfganic layer and extract aqueous layer with CH,Cl, (2 x 25 mL). Combine organic

extracts, dry over Mg;SO,, filter, and concentrate under reduced pressure to yield 620 mg (98%) of 2-p-
tolyl-5-trimethylsilanyl-2 H-pyrazole-3-carboxylic acid. MS(ES+): m/z = 275.3 [M+H].
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Pl ace 5-trinethylsilanyl-2H pyrazol e- 3-carboxylic acid

nmet hyl ester (1.60 g, 8.07 mmol) and 4- 25
warbdryspteenyl - | -boronic acid (1.64 g, 12.1 nmoPETIiUS2006/041644

CH2C12 (30 nmL).. Add 4 A nol38cul ar sieves (1.50 Q)

foll owed by copper (I1) acetate (1.61 g, 8.88 nmol).

Then add triethylamne (8 nL) and stir at room

tenperature for 2.5 days. Filter reaction through a

]Plalcbl&ﬁ 2! %lﬂ/lk%ﬁ%&hyﬁpﬂﬂma‘%l& ﬂc%ﬁéﬁﬁ% g@&a he %LZIG 1) in ferr-
SRIRGTO TR G
phosfhleyCizRle ((25 8% mR(R. Himmol)Godiizririe 6(iCfamli houre Thendedt ®, 10@1?@/f001ﬁélpurs
Conc@&%@%ﬁﬁtrgﬁr hﬁcferer{adeugét'a'ﬂgssﬁr@n §lﬁﬁgcf r@strcﬁle H)r%ﬂﬁ?[ ei?’@roltian%% elutmg with 0-
sors BTG DR STt B AL e ey g T P e
tert-hpfyl &ter. MS(ES+): m/z = 346.4 [M+H].

P- BRky(bpR01 1&%&%&1&%&1& LB hazeld- iy Ja@zrfﬁk &lﬁm&w Q3tef (308 mg, 1.46
mmo Pndﬁ%l’@f ) Adg ﬁHCIm cgroxane) 4 min{Gmeol) anc? heat to gO C';ll1)3 hours. Cool the

reactjon tagbgnh teperatiravat hgd @itd aYryien™ SCE polamn | WasBthe entupgywith MeOH and
then Bsh g ﬁi@ﬁ)ﬁ)ﬂc‘c WighoaV NEOA MO BN il AR YontdiriB IS @é?lllceﬁ Bressure

to yrc'ﬁ%i% Angﬂ%j} §P£ wgll_ls Enénethélgllapé gfﬁg‘éﬁ% & PQ{"’&?:az‘ng 050 C

c o Rben-p-wlye S-trincthylsilandd S edrappi-eskwine (170wl 0681 wmel) indthggeetate (10
mL) S&&h‘ﬁé&sﬁh%ﬁ%&ﬁt@ albemgal 3lst1ﬁn9>r) aamat 12 stirIRRek @ 8nd add

mchk?m%%ﬁﬁ@ymp St o A e SE A R Bh iy s ) St Ve

and efliy] gcetpte. Fpndatcggroiiryeranewasndigy satu@@d e® sodpmechlotigee Coldpet organic
layerYdr& b ﬁ%@omltefr %ﬁc%on&frtra?e ddder reduced pressure Subject res1due to silica gel

drf t -2H I I C
eoryoafochy e T 4051 BRI s Fod A0 05675 6Bl e
MS(ERZY. /iMS?@@@/[MﬂiB44 30 Pl ace

2-p-tolyl-5-trinethyl silanyl -2H pyrazol e- 3- carboxylic

acid (620 ng, 2.26 mmol )_in rert- butanol (5 nL) and
toluene(5 m_) Addtrué{%‘%%‘%ﬂg." (o 378 ni, 271

5 ., \ =l tdlyv1-2 Hivmrazolh orivh amiicchoid 2.3.2%i8d
rrL 2.71 mrol) and heat toe§Q C for 1 hour. Then heat

ol t DLt R o RS R SobERTT oy Rhic aia 1o
g mmmtd@@mwe ol vent] ang) stigiatrhonDteBpBOWs Erothdherveerlaend (70 h).
RemWeQﬁeQOI@f]anﬁgarﬂtﬁﬁgl@ re@ifiue(bgtween EtOAc (1L)and H,O (100 mL). Re- extract the

aqueg stladeryv{ng%{(ﬁg z{r'{g ﬁxyesg’:(l)enlrlbqnn lg%rrs%% g§o% %er Enc{cl\/ﬂ- e trate under
redugefl gregsure 2o yield 3-hydroxy 2-hydroxymethy1-2-methyl-proplomc acid methy] ester. 1H NMR
(CDEE;, B6Y Dﬂ{z)58% phl IXRH Y, Bi10.20Y), 3.2040¥0,870 (¢, B,W+)1:1084,&MC2m), 1.1
3 Ci d tent-butyl ester (504 ng, 1.46 mol) in THE (10

. Add 4 MHCL in dioxane (4 nL, 16 mmol) and heat
t 0 4819 TEO¥rmI3 diepwipesto a @b(-78 Resolurienend 8- hsinoxy 8-y Geprmethyl-2-methyl-
proploBid REd thifl Bte 305 kiR drat (@ooanryaﬁd 2OTNMiIR@6 Imgl Uheeac¥ASullowed

to re%ﬁtﬂ?c}?%%l: U@%H\ép\!l a%r% strf\N)Erg:li)n%l@O?#lg C}got ete|c{ed B‘Sﬁco ana y51sg%ace t P au%etwnh

CH2 Ul (469 mE-Jereidiwesh] wisly BGIS 3P equequg solutien)d DWLXF cmjmle lgeypven MeSO,, filter and

conthtrE@' Yibjeatréstaudn kihoal g8l chraMytbgrainly Bin@ #h hedangd /@Ry TCstatd 3R GEgive 2-
efh 1203 oI yl -5-trinmethyl silanyl -2H pyrazol - 3-yl am ne (170

G770 693 mol ) in ethyl acetate (10 ni). Add

-ﬂlﬂwrmqawﬁomwa@@c feidguethypesterias 3 Golpriepdl 1. and wat er (2

'H NMR (cDBi,i J00 M2B): 5 @64.7 @M2ransoadeh), 4tsr @, ohl e1@etd)yi.s8 (s, 31, 1.4 (s, 3H).

chI 0 0.831. . i,r..at room
S RRE TRty Y MO S e e P

mﬂt@@e@ﬂamsulfm}gwmmonmagémpféyl|e$.i§ré¢5-%rnml, s ipfo0mL Of anhydrous THF

saturated aq. sodiumchloride. Collect organic |ayer,

dry over Myg2SO4, filter, and concentrate under reduced

pressure. Subject residue to silica gel

chromat ography eluting with 0-30% Et OAc: hexane to

yield 280 ng (9699 of the title conmpound. MS(ESt):

infz = 420.2 ['M+H] . 20 Preparation 43
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] 5-(2-Fluoro-I|-fluoronethyl-1-nethyl)-2-p-2H -2H

pyrazol -3-yll-carbam c acid 2,2,2-trichl oro-ethyl
webeErosdxd H2S04 (4.5 g) to a suspension of PCT/US2006/041644

3- hydr oxy- 2- hydr oxymnet hyl - Z4met hyl - propi oni ¢ acid (100

g) in MOH (1 L, HPLC grade solvent) and stir at room

tenperature through the week-end (ca. 70 h). 25 Renobve

t he soIvent and partition the residue bet ween Et CAc (1

cooleqk%({wﬁ t(E(% ﬁglr(ove dghm'eon% I%?ateeun I‘F[r) r a& %gssmgglldg?’d'ﬁ{ bﬁy%shrorvamc

ani c | ayers
layer WijS@aratefAd. basbunpshigridso FeainerosarRic [YRIING O o e@&mﬁrlé@é% {ilfeg and

conceﬁ&te}/dn@ér ebadel s @¥ Wzl BYIGH @ X ViR bneyHy -2 mBl piobiofiit A mditiyCester

ster. m 3.9
TS Qg3 i 51 W, i o A0 3 P,
Hz3:dd ID/g2.¢ N(62. er)nol 31 mL) foflgwedpppnhydsops Apepnif oS ¢ SEpohef mL)
over éiibﬁﬂ(m 0‘5 8 ﬁu@ro@ faodohethyl- z&eﬁ)l-p‘i@touic la@Mmethyl ester (28.2 mmol, 4.3 g) in 100

mL Of;:)’%.{;l}%; qus ik & coo e{ g’ é(}/ 9?351 )é é&%ﬁ&(ﬂ{s lfb S%ﬁpﬁg%ﬁlegﬁﬁtgn to warm to

room zem@erptune oeTigh. (CBreRitate undpyeduedpEssTUts o &1d Sfptelunelipsh prganic layer with
saturd'te@@@} hodi@@éﬂldrﬁ%& Euiitl(h% HCRIWdmBihd drgadiaidybrs aidldyy operaatiivat sulfate, filter,

and c d &L ﬁ%té c?pYessurcj: V\g{’]eh ré(si?'dlui's1 éi_@to )érglh%zme%&rbghﬁmw (tl ;'5 mmol,

ueous
25 ggol mlﬁl@rﬁ’}’tam@r(‘} weolor- Y@ ¥ nrldiféthana\ﬂé po W@g‘@}ghtf Cqnesgjrate, and

dissoREfle reSORGENStErAR S 1o&rb¢1mhydfoeﬁ¢ @tiiort, BndktraciGmettyd heetate. Combine
organglla oex{ggrtldo chl an rzs\()dlgrg yl}ltlatg gilt%{yl a%lci' &g@ﬁ@;ﬁgtﬁldér r&ﬁla‘}{ Ipre@ﬁt@ E@éﬂ% a5-(2-

fluora-}- ﬂilOF(PWPéth@?%éﬁ@%lb? IP PiERYazok ST Subiseiresidypionifica el
chror@$dgRphyafutife Wit HBXan @3 Sthyd hdetate LirbnINER 1o ODEGL 31SEZON #ikA42266 [MG+H].
P pgdtf 2 Z 2] %ﬁ&]loro%h)ﬁ‘glifér&bﬂ xﬂﬁ%}sl ME aglcll_L'\% Sl)ﬁl:!ng cgfbm sohglon 4.8

L) s i o i OISR DG e 3 (73
mmol, I.b &) i 871 @net Trm esitiof 22 MmO XPyurpiicGpluiiimioger ateichndredriag in ethyl acetate.

est er
con5h ok S RS e R B Ly A Bt o
filter.nd poneppiEgtymgerreduced prese fotve e Htkerompat %S&E%P éé% u‘r48 Dé[ﬁ%]
ad refpirGd BlloMdsdompsugduting protedyres substahtinllg ablogat ©dhoselescribed
bove0di um chloride. Combine organic layers and dry over
Sodiumsul fate, filter, andblconcentrate under reduced

pressure to give Table

d-fruqro-z- ['uor onet hyT - nethyl propi oni ¢ acli MSEshy/z
Bxepeyation H NVR (CDC13, 300C90H#Yd 8 ppm 4. 7-4./4 (@HH])
4H), 3.5 (s| 3H), 0.98 (t '%I—L]17H7\ 5

P20 dammo| [ @fl‘mﬁ’)l I metiyeshy] PHel-3- 424

acetonitrile ( Rnylrcarhamlcamdﬂ %»2‘ 101'0' ],,estgr solu

I af
...... SOUt+-6H—"01

3-fluoro- 2- quoronethyI 2- nethyl proplonlc aci d net hyl

ester (28.2 mmol, 4.3 g)Prdparatif@S nl, of anhydrous THE
Geaked.( g—lethlor;&VIQZ-n-%tl\!'leanerazcﬁ Wl]hﬁidlﬁﬁm@lﬁmﬂwglﬁﬁﬁne 1-
alTow the solution éﬁ%ﬁﬁ%ggiiﬁgﬁﬁﬁggenperature
over ni ght. Concent r S e pressure and add
CH2C12. Wash organic layer with sat d ag. sodium
chloride and ag, 10% HCl . Conbln | ayers and
dry over sodi Ifate, filter \$£f oncentrate
under reduced pr ured i due.
Stirp-tolyl hydrazing h drgﬁgzggrde (15.5 mol, 2.5 Q)
and residue obtai Wsd ¥15N5 hifol, 2.5 g) in 31 m, of

et hanol at 90 C over ghF. Concentrate, and dissolve
the residue in . Add 10% sodi um hydr oxi de
solution, and exkgaet in ethyl acetate. Conbine

organic |layers and dry over sodiumsulfate, filter

and concentrate under reduced pressure to give a 5-(2-
fluoro-I|-fluoronethyl-I-nethyl-ethyl)-2

p-tolyl -2H pyrazol - 3yl am ne. Subject residue to silica
gel 15 chromat ography eluting with hexanes / ethyl
acetate (from15%to 50% . MS(ES+): nz/z = 266 [ MtH].
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Add 2,2, 2-trichloroethyl chloroformate (8.1 mmol, 1.1

m.) and aqg. sodium carbonate solution (4.8 nL) over a
weabariossae4 of PCT/US2006/041644

5-(2-fluoro-I-fluoronet hyl -32- et hyl - et hyl ) - 2p-tol yl -

-pyrazol -3-ylamne (7.3 mmol, 1.9 g) in 37 m, of THE

Stir for 24 hours. Pour the solution over water and

extract in ethyl acetate. Conbine organic layers and

V\’asl-ﬁat\ﬁ"s&{&loﬁ 3t M{s%ﬁ{i p?ﬂdméﬁ %1%2&@1beb%c §<9ci M blgﬁ 'estépr y

over s | um sul f ate ncentrate under )
L@@a%%g PrEY34° DolSyi {Péﬂ“(lﬁ)éﬂ"!’???ﬁ)éz'% Bﬁab o RAaZol/EY EgHypmic acid
2,2 2Ftr1¢hzoroeth§ﬂ£bétel[(mgbﬂrﬁw epany, 0.$084 £)ohd dispmgpylebyipoinn@ equiv, 0.7 mL)

in DM§© 'ﬁg25 R %Ciﬁq W@S’C%&Q%B@p tdo@'ﬂleXes@lﬂﬁgl Iﬁ’igtgllé%or éé%g?lgtglﬁﬁramre and add

wateéﬁﬁbh ﬁidtrzt W}igﬂ %tOA%Zé(&é ImM hglhwakfgthe comb%ned organic phases with water (10
mL) prisl-sgt@rathd agosodiuth clowtle mwtttoy (10 gfLhyiPry oRr MgSO,, then subject residue to silica gel
chroﬁlatgéi’zl H}l e‘lﬂiﬁ%@)ﬂ( @éﬁdlem?z M%gnﬂloméllln;tﬁaﬁﬁﬁlpﬁm&onﬁsﬁiaﬁk LCMS%ES+) m/z =
| oro-ethyl ester 25 Preparation 45
>32. ‘Met hyl cycl opropyl )-2-p-tol 1
pyrazol 3-yl I -ureido}=pyridin-2-yl)-pi perazine-| -

CarPlPéﬁ%w:hle Eoligeihdc oﬁ'rgslinﬂsmém Sdeilre st analo%ll)us}o thdads@dkd
N, NHH WO 2007/ 053394 / US2006/ 041 44 "32 Heat a

2OVEo| uti on of
4- (5-am no- pyridin-2-yl)- pwam ne-1|-arboxylic acid
Pedphrabt VI FSTEr  (Prepargigfiundt, 1- 09 €Uui v, ] s
), [5- (1 nmet hyl - cycl opropyl’) -2 [M-+H])
p- t ol yI - 2FF py-aziattnd5y 515 Catcharty dopadpy 0l 2-p-tolyl-

ﬂg}&;ﬁﬁmﬂéi ch| ordatyhydl-3g8ueido)-Bridpandipironziddl- 11 0 eqyé v,
0. 8054 g) apd dii soprebppliesciiyéramishestef 2 equiv, | 0.7 nl)

| DI\/SO (0. D54 Mghy$y(3 Sdle@th@cv‘éwrmlbréw@yl- Cpol the
g m xt2 rpé(ra’i"%‘:‘;%H’Hféiﬁ}(Pyl“é 1 ?’ é’fﬂﬁ’faéme'hnd add %°¢

20 Ey it SCaL LV ] =Sl = B +hnn

—wat-er (LU T

et 4 (3-M"th 155-(3- 5’ 1-me; Lf‘-c\’_l“'he Iy foll- QH’ Hhen
Washabie copb g@é’? AN SR BRPET (10 o),
and saturat g buml& Pl TR T

Dry over M U4I then SUDJ ect residue 1o sSilica gel

chr omat ogr aphy el uting adl ent 2 M
ammoni a- et hanol in d cVi4r aratong LCI\/B( ES+) na/z =

a pr ocedur e subst ant [ ala&@te,aja@dgg Sus t ot hat descr [ bed

ab cﬁ’egt a S(-)liatlon of 4- F ranﬁ)n%- -I}le!th?/ppyr%n:g-yﬂ-plperazéegl-ca)boxyhc acid tert-L_llltyl ester
(Preparation 3, 41.20 g, 140.9 mmol), (5-fert-butyl-2- p-tolyl-2H-pyrazol-3-yl)-carbamic acid, 2,2,2-
trichloro-ethyl ester (Preparation 38, 57.03 g, 140.9 mmol), and DIEA (36.8 mL, 211.4 mmol) in DMSO

- (500 mL) at 60-65 °C for 2.5 hours. Add additional DMSO (100 mL) during the last 30 min to the thick

shurry. Cool the slurry to room temperature and allow to stand overnight. Add diethyl ether (600 mL) and
stir the slurry for 1 hour at room temperature. Filter and wash with diethyl ether (5 x 300 mL) then air-dry
to afford a white solid (68.70 g, 89% yield uncorrected for DMSO — contains ca. 85 mol% of DMSO.
LCMS(ESH): m/z = 548 [M+H].

Preparation 50
1-[5-(1-Methyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-y1]-3-(2-methyl-6-piperazin-1-yl-pyridin-3-y])-urea
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4- (3-Methyl -5-{3-[5-(1-net hyl -cycl opropyl)-2 p-tolyl
Preparation 46

wabkeysaeel - 3-yl ] - urei do}-pyridi n-2-yl) - pi per aPCNASL006/041644
546 carboxylic-acid tert-IBatyl ester
4- (6-Met hyl -5-{3-[5-(1-nmet hyl -cycl opropyl)-2p-tolyl
Preparation 47
2H pyrazol - 3-yl ] -urei do}-pyridin-2-yl)-piperazi ne-1 -
546 carboxylic acid tert-butyl ester
4- (3- Net hyl - 5-{ 3- [ 54 1-net hyl - cycl ohq{y\
Preparation 48
pyrazol - 3-yl]-ureido}-
588.3 carboxylic aciEj@e
15
4-{5-f3-(5-tent-Butte

2 p-tolyl-2H

|ng 2[y| -plperazine-l-
< ter Preparation 49

H H
IonI 2H pyrazol - 3-y-urei dol -6
-met hyl - pyridi n-2 yl}&gpi perazine-l-carbox laic acid
tert-butyl ester Heat a sol ution of
4- (5-am no- 6- net hyl - pyri di n-2-yl ) - pi perazi ne-1| - car boxy
|| Buihld gdseb® hrdrébiiopt acRiShrBigh a kdRiGPSaAb-Oiy1S, {343-(12Qetig1-

cyclo%’ég)il)gz-w %H Pyrﬁzol-B f/%],lre do}ﬂzl_ndma gl% Bl'pergzme-l c_aré)%x Bc ao1d tert-butyl ester
(assugpg .t mmpolpin3: 5 ety aemt%qilelﬂ%(tnwﬂnneé%qoerﬁ) (opﬁ @E’é? esire ﬁﬁt‘s@wn Allow
the ndixfur®id s@nd 3480 nfin HEb)centARUnd} FedicddPesSiraTh-a wilibLolth. Hﬂiﬁ&ilv)e the solid

in Mé(%&%gd &190 % a{'%%%(g& n({‘_o@gna qgsmrﬁgm add?‘ 1ona1|19e Elute tge ﬁ‘ete Ilq)ase with
1:1 2eMg prprponiady Mp @R dicidpygnethae Gongsptrale thedolﬂww@é%@?%nrw@e ggigea

“mmabmnmatg9s%amﬁzaﬁ@ynchaB+ymMi4M4eummﬂ et her (600 nl)
r r 00 r.at ure.

eg%é ﬂg% %ﬁ&ﬁnﬁiclo}\#c{uﬁd 139%5 P%Cﬁ'a W sHb%ant Ey g]]al,f?gé g oset escrlbed
a‘”%lr dry to afford a white SO|Id (68.70 g, 8996y|eld
uncorrected for DMSO - contaiens ca. 85 nol % of DMVSO

e VW oYMl ml aX H nlq = £ 1Q AN 2L Dr anar At 1 ~An a)

LuVD\ EQT) 1Tz = JHF0 |_ A\4L IIJ J LI C'JU.I at1T url \vJ MS(ES'I‘):
Prdphrafide Meth 1- cycl opr opyct&mpzuﬂzrtol I

pyrazol -3-yl|-3-(2-neth m/z [M+H])

WBegaefiasl N- T - yi[5-aywitei-BycBpighyl)-2W-0ml- N0 Adp 3394
PCT/ US2006/ |04 1 634&-meB31-6-pipdrhzinD-yGrpyrid3-N-dN H |H Bubif! e

gaseous hydrochloric acid through a sol ution of

4- (6-nmet hyl -5-{3-[5-(1-nethyl -

cycl opropyl)-2p-tolyl -2H pyrazol -3-yl ] -urei do}-pyridin
-2-yl)-piperazine-I-carboxylic acid tent-butyl ester
(assunme 2.74 mol) in 1:1 ethyl

acet ate: dichl oronethane (200 nL) for 3 min to ensure
saturation. Allow 5 the mxture to stand for 30 mn
then concentrate under reduced pressure to a white
solid. Dissolve the solid in MeOH and | oad onto a 20
g Varian SCX columm, rinsing with additional MeOCH.
Elute the free base with 1:1 2 Manmmonia in

MeOH: di chl or onet hane. Concentrate the sol uti on under
reduced pressure to give a white solid (1.21 g, 99%
over 2 steps). LCMS(ES+): mz = 446 [M+H]. Prepare the
foll ow ng conpound using procedures substantially

anal ogous to those described 10 above.



10

15

20

25

Tabl e Preparation Conpound MS(ES+): nfz [ MH])
Preparation 51 1-[5-(1-Methyl-cycl opropyl)-2

wo-200l088392H pyrazol -3-yl]- 446 3-(5-nmeth |- 6- PCT/US2006/041644
erazin-1-yl- yridin-3-yl)-uwtea WO 2007/ 053394
PCT/ US2006/ 041644 34 Preparation 52
1-(5-tent-butte--p-toll-2H pyrazol -3-Y-1)--(6-pi perazi
n-1-yl-pyridin-3- |)-urea Pl ace
4- (5-am no-pyridin-2-yl)-pi perazine-|-carboxylic acid

tert-butyl ester (200 0. 71 nnDI) 5
d||sopropylethylan1ne ( 0. 718 nnDI) and
(5'te S a L' d s 11 v g

aCipthce £ 5251110%0I F’lllm f éi-’zlzmé]l cﬁ‘rﬁ&@ﬁc a(:ﬁrte@zﬂﬁfy%ste{;dgoﬁgg, 02 lmmol),
0
o Moo G L B Pt
acid,\Red2etrichlBe gyl @tee(_magamcuﬁayleg, 04 hommelsih DMSOHS mé aand heat e d> °C
for lﬁgeurss Q‘,@bllﬂcmo&ﬁ' leRpdrAGe 4nd a&'d ﬁ@AE@n}i wafeiO |Sl3;§é§ate o(i’g'aﬂi@ & and wash with
s g PR o el e st b S R St
undecwd@manr@gm phpiee rqalﬁmeng silifatgl clyom@og PhGAting eitph &% BOAghexane to
yieldyd2 € (ﬁ%%&oﬂm{s({ﬁé-@ﬁ-ﬁftﬂép{t&yﬂﬁf Jl-@fﬁ)a@a‘ﬂo}zlbyrllal}n-z-yl}-mperazme 1-
-tolyl - pyridin-2-yl}-piperaz
carb%}ffgc- a|c¥1 teéé?uﬁ'gy{e’f %@A(%%) 9{4 4ﬂu W ester. MB(ES+): nifz
e #{F- MHe)f'bUtﬂl'?alc@lyktﬂ{ By fzg8l-1-g)-wreidal-piyidingd-ylppiperazine-1-
carb@qtl&icml ter Zdﬂtypééfea(ssﬂ mg 196 J)nmblllj R m](rmw)l Aidv 101 b dixRRIBES mL,
10.6 Imr;]neo and he%ﬂ_@)g%é g aCI %/&81 e Lfeamlqglé TOON] egﬂ)e&é gﬁgnd( d 8%1 @arlanTM
SCXrelu@n i¥¥esh jhe aﬂﬁmm&thoéI 20015 A1} o EseAuG w3 Of NitHia MeOT

: 0011&&@&&& A crRentrROMAAEEINEH Bletbin® 1ol 410 a1 (5904) Of tBe VR braydlidl

I Wash the colum with MeOH and then
MS(%? dh o%?'ﬁ)qu;HBr oduct with 2 MNH3 in MeOH. Col | ect

f i |Brqpare e Snflawipprompeindsasiog prpedduresseditialy gorlesyyip thogeglescribed
abov¥l el d 411 ng (89% of the titI e conpound. MS(ESH):

mz = 434.2 [MtH]) Prepare..t e fol |l om ng conmpounds
usi ng Drocedures subst antiaj%—v anal ogous to those

' MS(ES+):
scr:?;izlgn a bove. 20 Tabl e Prelpgirauon Conpound (ES+)

(B z [MH)) PrepardPP8 53 1-(5-tert -|buigimam)
r\ 'l‘f\l \1| ’)I—L p\lra-lr\l 3 yl) 3 (5 ret hy! 6 /I4Q 5
plperazm- | -yl-pyridin-3 -yl)-urea 1-(5-tent-butyl -

Peréatayién AH- py|r &Pk BIXHA -GV BERFEe B o6 -msidrat i on B4-5
pi perazi n-1 - y|l - pyri diFRSEzylprida-3pdFaenl ori dd (no
468.4 purifi catl on) Preparation 55

1- (6- pi perazijn & I-pyr|d|n3yl : {)é 8“)' -|5-
¥ 0
%M{ﬂgﬁt gyll plpllyzréa-lzbl I-ylz—?o_;-rllgg }6113}};? lor1 - 4684
par purlﬁcatlon)
Preparation 55 1-(6-piperazin-1-yl-pyridin-3-y1)-3-(2-p-tolyl-5- 450 4

trimethylsilanyl-2 H-pyrazol-3-yl)-urea

Preparation 56
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-y])-3-(2-methyl-6-piperazin-1-yl-pyridin-3-yl)-urea

Treat a 22 °C solution of 4-{5-[3-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-y})-ureido]-6-methyl-
pyridin-2-y1}-piperazine-1-carboxylic acid ters-butyl ester (Preparation 49; 63.20 g, 115.4 mmol) in MeOH
(600 mL) with HCI (4 N solution in dioxane, 300 mL, 1200 mmol). Stir the mixture for 4 hours then

concentrate under reduced pressure (room temperature, ca. 10 torr, 3 days) to afford 1-(5-zert-butyl-2-p-
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1-(5-tert-Butyl -
p-tol yl - 2H pyrazol - 3-yl ) - 3- (2- net hyl - 6- pi perazi n-1-X11
wopye7iods3e4 3- 1)-urea Treat a 22 C sol uti on of PCT/US2006/041644

4-{5-[3-(5-tent-butyl-2 35

p-tolyl-2H pyrazol -3-yl)-ureido]-6-nmethyl 2 5

pyridin-2-yl}-piperazine-|l-carboxylic acid tert-butyl

ester (Preparation 49; 63.20 g, 115.4 nunol) in MeCH
tolyl-%g;%azmé-?r \ -Ez'lnéfﬁgl-é élﬂ'eréjymslo}h &J&rid‘ﬂ&-&lf‘m@d c%alaaﬂoré@g aff bt white

re for
powderd ettt FHRES tinthanol’p alfirrany: I EER é"/f r f%‘rﬂwt E]‘rper ature,
C aLoadl @ sdia@ion pf 13(5-Gkaytsdyl-2-p-tadyfl-2 Bripgkazol-§-5BH-8-€3-tetlpylibpliper2zip1- yl@yridin-
3-yD- %Q?J]ft}ggogﬁgr E’@E’ M%%Q&Wu@ﬂl@@ﬁ’ énto 2’50 g Varian SCX column, r1ns1n with

razol nmet hyl - 6- eraz
MeOH m 340 sﬂ% lutaﬁh%%eeaf‘srﬁ wfr b&%%ﬁrﬂnw&la &Méﬁ{ @fhr“’r f%ﬂﬁa‘eeé)(” Lk
Conciiraiel edder r8dicéd pepssureCagiteaiwhiie ©Hd (648 ghol.OMKESi mxams. [M+H].

k aFeélﬁ% fokmu‘?gl conzxp%ﬂlﬁis LME'ﬂloceduR@@bﬁarﬁQiy%dld%@us &f those described
abovey. toI yl - 2H-pyrazo| 3-yl)-3-(2-nethyl - 6-pi perazin-1-yl -
pyrldl n- 3-yl)-urea di hydrmllal oride (10 g, 19.2 nmol)
H—MeOHontora70—gVartan—SCX—cotumr, 1T STy ‘Mﬁ(ﬁsﬁ m/
Megdpakagian 300 nlL). El ute t¢muponse base with 1:
anmoni a in MeOH: di chl or onet hane (150 ni). Concemu\a*élfné

disegucel 15-asdeiyécycbpgpi)e-atoyhr-eyraol-3-dl- (6. 2441).
+): rn/lz = M&g};ﬁéﬂ-@nﬁ%g&mh?ﬁ; g}sl owi_ng
CREReUGOR us ™Mrthabiere bhat R - 0jgous4880
those descri ﬁﬁgs@ }éﬁﬂp&%ﬂ d:mﬁmea J
Preparati on Conmpound [ M+H]) Preparatl on 57
1-[5- (1- Met hyl - cycl opr ojpsebaratidn 59
p-tolyl - 2 By h@a0l-dn M H-syrfeids Ji) 3-Benkefiil-b-(pbi-n- 1- y! -
yridin-3-yl)-urea Preparation b5
1-[5-(1- Met hyl -cycl o idgn-3-yl I-urea
p-tolyl-2H pyrazpol,3-yl]-3- 488.5 (5-nethyl-6- i
erazin-1-yl- yri@f 10pPr eparati on 59
1- (5 tert-Bu I-2-p/ IyI02H- yrgzol¥3-y1)-3-[2-meth
ridigN3-vN -NHea \ O10 N
e ﬁitrogen gas through a

NN | iNNH HH 15 B
sol ution of

1-5-tert-butyl -
acid, 2,2,2-trich
ng, 1.5 mol) and

2’2’24'1 upbigiglg(? 6- %Ohéf\g d%ron g 5-tert¥)}t1g§%/- ﬁéﬁ(ﬁyl%%ré)ygalzoﬁ] ?)y ) caré‘amlc acid,

og aﬁﬁ‘4- N\s- a&ﬁgk n@qgl-wrldma-yloxy)—plperldme-l-carboxyhc acid
I I SOp v O | am n

ety e e M‘tl)rféRMépé% D e QU G Elyigane o

0L, he tiweB.nSte tatvpl°C acelight, ther| @fritnie)the reaction mixture between ethyl acetate (25 mL)

and saturated aq. sodium bicarbonate solution (50 mL). Isolate the aqueous phase and extract twice with

yl - 2H pyrazol - 3-yl ) -carbam c
of 0- et hyl ester Preparation 38, 608

,_»-

Prepara

ethyl acetate (25 mL each). Dry the combined organic phases over sodium sulfate and concentrate. Subject
residue to silica gel chromatography eluting with hexanes and ethyl acetate to give 4-{5-[3-(5-terz-butyl-2-p-
tolyl-2 H-pyrazol-3-yl)-ureido]-6-methyl-pyridin-2-yloxy}-piperidine-1-carboxylic acid zerz-butyl ester as a
brown solid (746 mg, 88% yield). MS(ES+): m/z = 563.3 [M+H].

Add triflnoroacetic acid (10 mL) to a cold solution of 4-{5-[3-(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-
yl)-ureido]-6-methyl -pyridin-2-yloxy}-piperidine-1-carboxylic acid zert-butyl ester (746 mg, 1.33 mmol) in
dichloromethane (20 mL). Stir the reaction mixture at 22 °C for 25 min. After removal of solvent, treat the
residue with 1 N sodium hydroxide (20 mL) and extract three times with dichloromethane (20 mL each).



20 and saturated aq. sodi um bi carbonate solution (50
m.). Isolate the aqueous phase and extract twice with
wethloszmet ate (25 nl each). Dry the conbi ned BCGAIS2M®6/041644

phases over sodium sul fate 3nd concentrate. Subject
residue to silica gel chromatography eluting with
hexanes and ethyl acetate to give
4-{5-[3-(5-tert-butyl-2-p-

Dry tﬂeoéoﬁﬁ{)m%ld'réaﬂlﬁ ﬁ?aggs ovar Wil Wifele AREm R TBLoR¥h pRYaksAiwRitesold @%5 meg,

it I ne- xyI ic acid tent- butyl ester as a
9“’%‘?%1?%%&#2 H’/Z(‘/‘&%gﬁﬁ 88% yiel d). MS(ES+):'mz = 563.3

[ Mpidpare tBSfolahting compdunds msjmobctplreambd'm@ially apdlygotsdo those ddsaibed
abovsOl Ution of 4-{5-[3-(5-tert-butyl -

p-tolyl -2H pyrazol -3- yl)- 1el do] - 6 nmet hyl

-pyridi n-2-yl oxy} - pi peri di I-carboxyllc acid

tert-butyl egter (746 ng, 1.33 MS(ESH): m/z
dPEP 8 ¥net hdne (20 ni). Sepeew react| on m Xt ur eaiay)

22 Cfor 25 mn., After r

residue with|l N sodi.um hydroxi de (20 nL) and extract
thr s W t h 1gs-ghlpatonethangpiedl-ekneash) . (WO

M4 RCT/ US20a6/idii4-6é4)-pBRinDeyl]-irke  conbil ned 37>+
organi c phases over SOdI um sul f at e. Rermval of |sol vent

t alid (605 000L al NRL
Ht€—Sor1+6 LASAYA ||9 JU/UyICI u; IVL\I_JT)

mz = 463.2 [[MtH]. Prepare the foll owi ng conpounds
Q%; Akocedyr é$5-suBstyshicnzilyypyddiaB ohedoyrel-those 4495

descri bed ahov&l-382-paylé-pipsRESty-pyriginA-YDpF@pan at i on

Conpound [ M+H]| ) Preparati on 60

I-(5-tert-Butlyl-2- rrethyl 2H-pyrazo| 3-yl)-3- [6- 373.3

(pi peridi n-4-y| 9xy - tfi on 61
TprdphrafioB 6D - Butly }éﬁ aZIBt}}l jo@?r%&zl—&ﬁqropy )—p yraz %IOT§
- 449.2 yl] _3@1]

-yl - pyridin- 3 -yI) urea Preparat|on 62
1-(2-Methyl -G-piperazin-1-yl-pyridin-3-yl)-3-[2-(6-

nethyl pyri dijn- 3- yI) 5 (1 trifluoronethyl cyclcpropyl)
501 3 . 2H pyra epar
>reparation 6 _ Butly Zfﬁ - -g}%gflgr 0l- -yﬂ ?63 [ 444992
(pi peridi n-4-y| oxy) ea Pr epar|ati on
1-(5-tert-Butyl - 2 p- tonI 2H-pyrazo

I-3-yl)-3-15-|met hyl - 6-(pi perldln 4 463 2

yl oxy) - pyridijn- 3-yl ]TgrtgrgB ) 2
PePaRa 46/ 041644 373 Mgk éthyl pen .apar ati or

Conmpound [ MtH] ) yloxy)-pyridin-3-yl}-urea

463.2
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Preparation 65 1-(5-tent-Butyl -
p-tol yl -2H pyrazol - 3-yl )-3-[5-chl oro-6- 483.3

wWORNE@S3X N- 4- yl oxy) - pyridin-3-yl]-urea Prepar BCTaIS206/041644
1- (2- Met hyl - 6- pi perazi n-1-y7-pyridin-3-yl)-3-(5- 510.4
pent af | uoroet hyl -2 p-tolyl-2H pyrazol -3-yl)-urea '
Preparation 67 1- 2-MethYl-6-P

era2|n1YI-PYrd|n3Y1) 3-[2- PtoIYI-5( pi 510.4
(I=trifiuorogethyt=cyctopropyt) =2t pyrazot = 3=y vSfs®): mz
PPepantidni on 68 Compound

1- (5- (2- Fuuorjo-1 - fl uor omet hyl - | - met hyl - et h [M-+H])

[y)-2-p-tolyll-2H pyrazol - 3-yl | - 3- (2- et hyl - 6- pi|per azi n

-1-yl- pyridin ea hydrochl

[E@é?—“—’ﬂdlor oIk (%T%b 'iﬁ%t%i ?}ozl(y ﬁ;;yb%@ydiﬂfm 4833
p-tolyl-2H pyrazol - ™ 5’8?:\ ¢ gt 2, 2-
trichloro-ethyl ester (2.7 muol, 1.2 g) and D EA (2.9

mmol, 0.5 nL) over a solution of 4-(5-am no-6-
met hyl - pyri di|n- 2-yl ) - pi per azi ne-| -cgrgoﬁé&i c agid

tBaphratin6¢|  est er 1{2Methyh¢wiperagn-0-yepyriflipr 34D At(Sof  DVBO samsl
stir at 85 C|ovePsiagerrocthgror-tolfbfrpyraraP-ibrer and
extract with |CH2Cl12. Conbine the organic |ayers and

wash with satlurated ag. sodiumchloride—solution—Dry—
over sodi um cuI fate, filter, and concentrate under 10
reghaa@s 6pr esQ

4- (5-{3-[5-(2- @/&ﬁ%it‘ﬁj}r%'g’ﬁ@%— 1)3 2- -to 1-5—t hyl )5104

p-tolyl- 2H-pyra
ureido} 6- nethyl pyridin-2-yl)-pi perazi ne-1| -carlboxylic

acidtert=butyt—ester. Subject residue to sifica gel

chromat ography eluting with hexanes / ethyl acetate in
gradient (from10 to SO%Q@MH: mz = 584 [MH]).
1-IS4(2-Fluoro-1-fluoromethvyl-1-methyl-ethyl)-2-p-tolyl-2 H-pyrazol-3-y1]-3-(2-methyi-6-piperazin-1-yl-

4t (5- { 3- [ 5-(2-fl luown&m S LyoeonRiIdrat - met hyl - et hyl ) - 2p
-t ol 70
(5 Gy Aol el R ey g i s 222
tnchtoeretthybeuteyqz 7 esitok .2 (g1an8 DifYDR,9 n@nod 0§)mld pes elseletion pf 4(Sningf-
meth%%}@g-glpg){ﬂ{quﬁﬁoﬁm{: £1d tgﬁbu?yl Mo ﬂmgél Q?«ﬁgj & 4 nfl. SDMSO and
m tenper at ur
B AN WA T T ————
washwwithivatetitet duydodiat Kigeride MBS )ty ovef sodinm 4@ 8hie] Wiet{p)d cPrcenate gnder
reduwa%regsglle ltooéNeQQS Qﬁﬁ@%@o-@h&&neﬁ&pﬁﬁ%@ﬁ lﬁﬁ@ﬁlﬁ-ﬂiﬂ Fhdoy3-yll-
0Qous se descr
wel‘%&%ﬂﬁ%&‘@@%‘}%ﬁ X]gﬁl&erazgg -lcgr F‘]\?é‘?é’é’+ljuty1 FF?egvpquct 6e51|due§o sﬂgca gel
hro@atngsaphinelutfo/vid) hexanes / ethyl acetate in gradient (from 10 to 50%). MS(ES+): m/z =584
M+ﬂ1 [ 5- (2 Fl uoro-1, 1-di net hyl - et hyl ) - 2p-t ol yl - 2H pyr azol

e

yﬁD L8 P enyr - oA TR ey D2y YR g e
mettAzBﬁndlh-yd'b{p(phrlamq—leI@rbo@ﬂle it tert-butiyd esFed (1.5 mmol, 0.9 g) dissolve in 5 mL of
CH,Cl, and hydrogen chloride 4.0 M in dioxane (7.35 mmol, 1.8 mL) at room temperature overnight.

Concentrate, then triturate the white solid formed with diethyl ether. MS(ES+): m/z = 484 [M+H])

Prepare the following compound using procedures substantially analogous to those described

above.
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1-(5-tert-Butyl -2=p-tolyl-2H pyrazol - 3-yl)-3-[6-(pi per

idin-4-ylamno):pyridin-3 -yll-urea 5 Add
wO3ed7ess39but yl - 2- p-tolyl-2H pyrazol - 3-yl ) - car Bamius2006/041644

acid, 2,2,2-trichloro-ethyl38ester ( Preparation 38,

2.0 mol, 0.8 g) over a solution of

4- (5-am no- pyri di n-2-yl am no) - pi peri di ne-1 carboxylic

acid tent-butyl ester (2.0 nmol, 0.6 g) and potassium

carbonate (2.20 nmol, 0.3 g),.iNn acetonitrile (25 nl).

Stir the solution for 12 hours at roomtenperature

19\ ter dnd extract wi Gl z. Combine { h¥SESH:mz
repara

AR C | ayers and wash wth saturated agq. sodi um+H]
\,hl or-t+de—dry—over——sodiumsutfate—fitter—and 16

concentr at ¢ UBQELEEEdUCREIRI-EBSUW LSolyR2fpyeol | esi due.
PRipbh®a 69 I egi diig]-8-@-sdihyil-6- dipgredin-Chirpnat-ogi-aphy (el ut i ng
with CH2A Zz: MeCH in grahi'idemlor(dérom 0.5 to 20% to

yield 4-{5-][3-(5-tert- butyl

n +r\| \II Al vy 4=~ |

P y LIFH}IMLUI 3 yl}
urei do] - pyri di n-2-yl am no} - pi perl di ne-1-carboxylic

acid tert-butyl ester. KmpEieny0 nf = 548 [M+H]) Treat
a ZQ(SQerSEltﬂhin&v@m Hrak8i-3lvB- %ﬁ{ﬁlﬁlﬁmbbﬂamhmﬂwndm- -yl]-urea

8(5 ﬁ ¥ r at Q; -2 E}A{az))l “3 ] @claﬁ%gll_xc ?(X{ﬂ%,g V) rEnc%lo 0- ethyi ester

-2- ’?'% idle-1-

0
carbcg:ﬂ}c&fqi 6H-bptﬁ1 egfr wnoleQ ﬁé)ran Botzﬁﬂum Wopﬁtﬁ)(? )20 mé{alr Q 3 Hréacetomtrlle
(25 ng.9. Stit thOdluBaneor1R ghitrs @ toomogupetaerep addtawr end c@onrwititGtaCle Combine
the o Qfﬁl(,el er %%l&rsmlg& %1 Eo‘am&' Hibridd, cfr?év'eldsld@um EIH@I@ fﬁtle’tbitn@Ct

esli Xcartrl eeutlng q I\f‘l I
concqPfa N ATBIEA PV I AL [ ﬁﬁ%mf G Hgorjogihy chuing
with DEE®: MMB{ mS)adient i(fBhz0.5t048B) tb Meld- {5 Pr-ESpar-atil-2n-taidl-22Epyrazol-3-yl)-
ureld!ow‘ygdlﬁ 5! Mam@ L I}{}LenampI Eﬂ&ﬂ/hc%yd M’}%Qtlyl' egtery |1\/)S'(]§S'+R|2n/'0—234§ @Wﬂfﬂj)

di n- 4- - urea
s olTtea a(;ﬁ %folutlon ofJ 4-{5-[3-(5- ter)t/-butyl 2-p-t01y1-2H-pyrazol 3-yl)- ure1do]-pyr1d1n—2-

ylamﬂm}( FipeRilind) Doapokylid adid Zrrpli9beyir-(Di pebl, 06 Bn ExC eroig>wth HC1 (2.0 M
solutlon ml d)xe'ih%’e‘ihelb y m}il loest r Stu(tﬁ)e s%fﬂ?gn%%n? Eht thoonil'telgperaﬁtre4 :Eoncentrate

undey Bduersypresyyieti givenrpsidug [thep subjactsesidueis SCX cafrifigeckipgmpihemmpepip2-0 N

in metharol 20btith BbHitRIcOmpoatidug khe @84 ke, (MAED /AL H3NMM3A]. 1. 38 (g,
3.41 mmol ), and diisopropylethylamne (1.2 nL, 6.82
mmol) in DVMBO 25 (15 nL) at 60 C for 5 d. Cool the
resulting mixture to rodseuaipélature and partition
bet we@lerMin@L-pasd-2 Heivhiydl-3a0 et [ad@petidin-Aglospiputidit-ed]-ath
sodiumchloride solution to aid phase separation.
Extract the aqueo layer with et hyl acetate, wash
the conbi ned organhc | ayggs tw ~yater, dry over
sodi um sul fat e and/AMQ\ 200/ 05 S2006/ 041644
39 concentrate undernT edlcad : ~~Subj ect residue
to silica gel chro ogr aphy eIutlng with a gradi ent
of ethyl acetate | i chl oronet hane to give 877 ng
(43 %yield) of
4-{4-[3-(5-tert-buty] -2p-tolyl-2H pyrazol -
3-yl)-ureido]-pyridin-2-yl oxy}-piperidine-I|-carboxylic
aC i I—ﬂ:atta@&ﬁtrob Uﬁ4¥(‘4 a@l&B-@?ndnL@l’&yEﬁ;b‘erﬁiﬁé—l YarbokQlic[abitt K} +-butlr iat

® FS: @ s {

reparafl %Eﬁg ol%g.? teé;%ut& =2~ 1% gl -%lp ?}l;erol 32%} carbﬁmlc acid 2,?,2 trg:hloro-
ethy}yisiprdPricptiatien. 38, ]c-'ﬁ‘rgséﬂﬂlﬂmel a@q cbllsqp@prle e Gs%{% 6. 8(281W1>@DM50
(15 éL)@t govelor 5idncobl the ﬁuﬁﬁ@ mﬂ@vé 6 130 tdiﬂp)srawtefaﬁd Artitibitzbtebivgater and

ethy’ cgzs?ﬁsgg fas.lr}_%d a(% g))(%l h,\l)példe soﬂmorft‘lﬂ e d C Oetl}g ea%itﬁ(?rg tEté({rz[lgthe aqueous layer
withiehplizestatt, paseths w@me@rsw lyers ftige vith Sipig &Y PYFT 198t suffpép and
| oad onto a 20 g Varian SCX colum, rinsing well wth
MeOH. Elute the free base with 1:1 DCM 2 M amonia in
MeOH. Concentrate the solution under reduced pressure
to give the title conmpound in quantitative yield. LCVS
ES+ (rn/z) 449 [ MtH].




10 Prepare the follow ng conpound using a procedure
substanti ally anal ogous to that descri bed above.
woaml7@339E( ES+) . Preparati on Conmpound nf z [ MFHPCT/US2006/041644
Preparation 72 1-[5-(1-Mett®l-cycl opropyl)-2
p-tolyl-2H pyrazol -3-yl]-3
[ 2- (pi peridin-4-yloxy)-pyridin-4-yl]-urea 447 EXAMPLE
115 1- {6 [4-(2 . o
conce%l)gp rr!d%err cecf) &&Eu‘?ﬁn %xbr]gct reiﬁrt%ﬁcg gcil Ic}¥ Iilaéo%ﬁﬂy%iuﬂﬁg?\ﬁi%la}gfaafent of
ethyl q@ytpta @cﬂlchteroywana ma/e 8 "/Naeld) of 4 31@«’”‘"}’“%25!1"“017(1'71‘{1"?1"*‘201'
3-yl)- x}'él&atpyﬁdusp&lbbty;piﬁermmeslcmdwhmcldwsbutyl ester. LCMS ES+ (m/z) 549 [M+H].
'%ree}tglsohg;gp (t)}ylr{g E?X{:Sl-toplgq -\é "t lél-ZH-pyrazol- -yl)-ureido]-pyridin-2-yloxy}-

5 plpeném@bpaalpmw 101%6’-’1§W1|eﬁ?fr68 Tig} ) -6 gl in (! PrESYAF YL 6190 5il) vith a
bubbiRE bthe¥m ofrﬁ)cl@ 19 3¢hin. Ao 1 rREtidRyhixtpe Rtsandioc3 0ah, thef danddntrate

2
under re%uceg pressbrb OQI@SQ]%Zie 1%21(3.1% uﬂl}dg(‘?% %Jéﬂ gﬁrgpw \Qagl‘:i’n 8(9{ Jolumr{ﬁ_rmsmg
well Whtl\fﬁoﬁ- @Buediler%?

¥ ¥ IR g M yomeriadt Mfr‘i’%a?%eeff?tﬁ‘ihﬁ%ﬂ‘)“‘m
under rﬂéﬂdcfelﬁ ﬁﬁ'éisﬁ’é totbeve (e bXiElcombouad) i q\danilta@veQﬁﬁK@\)S EAQintzpd40 [MhE].
resul ti :
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Treat a solution or slurry of the 1-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2H-pyrazol-3-yl]-3-(6-

piperazin-1-yl-pyridin-3-yl)-urea (Preparation 5, 1 equiv., 0.1510 g), 2,2-dimethy! pentanoic acid (1.15

20  equiv., 0.0521 g) and catalytic DMAP (ca. 0.1 equiv., 0.049 g) in dichloromethane (ca. 0.1 M, 5 mL) with
N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (EDC1.15 equiv., 0.0767 g). Agitate the
resulting mixture at ambient temperature for 48 hours then wash with saturated aq. sodium bicarbonate
sohition. Dry the organic layer over sodium sulfate and concentrate under reduced pressure. Purification A:
Purify on silica gel using a gradient 2 M ammonia-methanol in dichloromethane, a gradient of ethyl acetate

25 in dichloromethane or hexanes. Purification B: Purify by reverse phase on an Xterra 30 X 75 mm 5 micron
MS C18 column using a gradient of aqueous 10 mM ammonium bicarbonate in acetonitrile affords the title
compound. LCMS (ES+): m/z = 544. [M+H].
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10 Treat a mixture of 1-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-(2-methyl-6-piperazin-1-yl-pyridin-

3-yl)-urea (Preparation 56, 157 mg, 0.35 mmol), trimethylacetic acid (54 mg, 0.53 mmol) and catalytic
DMAP (4 mg) in dichloromethane (3.5 ml) with N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide
hydrochloride (EDCI; 101 mg, 0.53 mmol). Stir the resulting mixture at room temperature overnight then
wash with saturated aq. sodium bicarbonate solution. Dry the organic layer over sodium sulfate and
15  concentrate under reduced pressure. Subject residue to silica gel chromatography eluting with a gradient 2
M ammonia-methanol in dichloromethane to afford the title compound as the free base. LCMS(ES+): m/z =
532 [M+H].
Treat a solution or slurry of the free amine in dichloromethane (5 mL) with 2 M methane sulfonic
acid in dichloromethane (1 equiv.; 0.155 mL). Stir the resulting mixture, concentrate under a stream of
20  nitrogen and dry under reduced pressure to afford the salt.
Prepare the following compounds using procedures substantially analogous to those described

above.
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p-tolyl-2H pyrazol -3-yl)-3-{6-[4-(2, 2-di met hl- pr ppi ony
H=piperazim=-t=—tipridin=—3=y}F—urea—"Flace
1-(5-tert-butyl-2
p- t ofyyl - 2H- pyr-BAOMeBylyhdopBr(lb2-piqhe-2 Hzpyrezdl-3yil-3p@2r | di n- 3
-yl )= urea (200¢thiS-[DE4ehykihenhpne-2-qaibenyihydingrerind-y{10| 071570
nmL, 0.507 mmol ), andPAdRSBNUdrstatehptesiPRoyri di ne| (6
ng, 0.051 nmml) in CH2C12 (10 nL). Add
2, 2-di met hyT[-propi onyl chlforide (0-062 ni, 0.507|nmol)
and stir at r Qo b0 i RELAbityS-phffazid-{-y1:5.neBi- €F
residue to sil bﬁﬁihﬂﬁ}l}-&ﬁ@%&-ﬁ&%ﬁ yﬁ-blét&lﬁ@HW' th 530
0- 100% Et OAQ: hexane }y@azolysiy@hiba InébardBhlonaaY) of t he
title conpound. MS(ES+): in/z = 518.2 [ MtH].

39 1-{6-[4-(2,6-Diﬂuoro-benzoyl)—piperazin—1-yl]-5-methy1—

= pyridin-3-yl}-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2 H - 586

pyrazol-3-yl]-urea methanesulfonate
40 1-{6-[4~(2-Fluoro-benzoyl)-piperazin-1-yl}-5-methyl-pyridin-
- 3-y1}-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2 H -pyrazol-3-yl]- 568

urea methanesulfonate
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Prepare the follow ng conpounds using a procedure

substantially anal ogous to that described above. 15
woatl7e55454 EXAI\/PLE Compound (ES+) n [MH 51 PCT/US2006/041644

1-(5-tent-butyl -

p-tolyl- 2H-pyrazo| 3-yl)-3- {6 [4-(2,2-dinmethyl - 532.3

propi onyl ) - pi perazi n-1-yl]-5-nmethyl - pyridin-3-yl}

-urea WD 2007/ 053394 PCT/ US2006/ 041644 48 M5 EXAMPLE

Conmmnoiingd (ECa) - | — ML 9 1

epothe—teot)——1h——F72 LIVIII_] OZ L (u Lcll'UULyI'L
p-tol yl - 2H pyrazol - 3-yl)-3-{5-chl oro-6-[4- (2, 2- p52LOMS
dEXAMBLE - pr opi onyl ) - pi per aZ¥mPeend | - pyri di n- 3-yl } (Fls g /2
EXAMPLE 53 4

1-(5-tent-ButyI 2p-tol yl -2H pyrazol - 3-yl ) - 3-
6-[4-(3- ”E‘” ﬁ%ﬁﬁnﬁo tﬁ%ﬁ&ﬂ;ﬁ‘zb Ma&ol@)&[]lsdesn 3-yl'}
-urétl React ip Myl ropanecarbonyl)—plperazm- -yl]- 528
p-tolyl -2H-|cyrazo '3p}ylh 331} (upea piefh@ifeauZtbmatel - y| - pyri di n- 3
-yl)-urea (0.20 g, 5 0.46 Mol ) with

—rethy—pentanotec—actd—(6-059—¢g,—06-51 ol
1- hydroxybenzotri azol e hydrate (0.06 g, 0.46 mml)

and éol yner | SuppeMead-cgaiphpg)-2-praie-24 CyBidolgsyl1B-8- hmol ) ,
suspéended i n methyl-544406 enc@ylatidgheiolFcarb{rlyB/piperaph-N -yl St i r 570
the mixture |at room pedipénitureecthonssuliorgiet and t hen
filter and wash the resin with CH2C12. Concentr(te

and purify the residue—wth—a-SCX—ecartrdge—etuting
with NH40H/( g {ggf'g to |eI d 13 my 5 hyme
titlg conpoun OO r =
532 [M+H] . 10 BY&phd 1' %1?, °1°hbxy “ Z-using 3"
procedure sybstantia )fry a ogous to t t descrl bed
above—TFabl¢g |vu( EC"‘\ -z EXAMPEE u’)ﬂ"pO'u'i"lu l |vn'|—|]‘ 54
1-(5-tert-Bytyl -2 P t Ql. 2bH- azol g{ [4-(2-
1-{ i uo =
544 @ clo enty!&# ‘f : ?zg_cy gl MEHIN-3- g

1 =[3-(1+
}-urea 55 1- (pél)r kﬁ 3}1]’ ethanesulfonate

I
p-tolyl-2H pyrazol 3 y
(2233tetrarethyt—ecyetopr Opaﬂcual boryt)=piperazin=1
- 558 vyl ]-pyri dipedeBlnl-2-plidlRaH -Heazdl-3-()5- fegni2,But yl - 2
p-t odsyl - 2H pydiehtond-beBzoyl)-pipSaguBl-J1#2-ithyl-pyridin-3-yl}-urea 60
methanesulfonate (rxn time = 5 d, HOBt (0.59 mmol) in place
of DMAP)
EXAMPLE 46

2.6-difluoro-benzoyl)-piperazin-1-yl]-

Place 1-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-(6-piperazin-1-yl-pyridin-3-yl)-urea (48 mg,
0.111 mmol), 2,6-difluorobenzoic acid (21 mg, 0.133 mmol), and 4-N,N-dimethylaminopyridine (3 mg,
0.022 mmol) in acefonitrile (5 mL). Add O-(7-azabenzotriazole-1-y1)-N,N,N’,N -tetramethyluronium
hexafluorophosphate (HATU) (50 mg, 0.133 mmol) and heat to 70 °C for 19 hours. Cool to room
temperature and add CH,Cl, and water. Separate organic layer and extract aqueous with CHyCl, (2 x 25
mL). Combine organics, dry over Mg,SOy, filter, and concentrate under reduced pressure. ~ Subject residue
to silica gel chromatography eluting with 0-60% EtOAc:hexane to yield the title compound. LCMS(ES):
m/z=574.2 [M+H].

Prepare the following compounds using procedures substantially analogous to those described

above.
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met hyl - cycl opr opanecar bonyl ) - pi perazin-|-yl]-pyrid
- 516 yl}-urea 57 1-(5-tert-Butyl-

in-3

wo-20a7033392H- pyr azol - 3-yl )-3-[6-(4- 516 PCT/US2006/041644

cycl obut anecar bonyl - i erazn-1- 1)- yridin-3-yl -
58 1 -(5-tent-Butyl -

p-tol yl -2H pyrazol -3-yl)-3-{6-[4-(1-

met hyl - cycl ohexanecar bonyl ) - pi perazi n-1-yl]-pyri di
558 I}-urea 59 1-(5-tert-Butyl-2

p-tolyl-2H pyrazol -3-yl)-3={06-[4-(2,2- 546 dinethyl-

urea

n- 3-

entano 1) - i |erazin-1- yI - 1din-3-yl}-urea 60 1

- 516 yl -urjea 15 EXAMPLE 61 1 (5 tent Butyl 2 p
tolyl 2H pyrazol-3-yl)-3 {6-[4-(2

-(5-tert-Butyl-2 p-tolyl-2H pyrazol - 3-yl)-3-{6-[4-|(2:MS
meEXyMPLECl opr opanecar bonyl ) Cpnparézi n-1 -yl | - pyri di

_13/—? :

[M-+H]

6-diflTuoro-benzoyl)-piperazin-T-ylT-5-nmethyl-pyrid

3- 1 gurea VIO 2002/ 053394, RGHMHSAA0R AL644. 42 P

1-(5-Tert - butyl - 2d1chloro-benzo 1)-piperazin-1-yl]-pyridin-3-yl}-urea
p-thyI-ZI—I-pyrazoI 3-y é ? methyp plpera2|n I

I N-

ace
608

yl-

[~ WA = Ss BER W B Y ')f\f\ N 7N

Pyt urirsr o yl } ul CO. \\.)UU Ily, U. UTU 1IIIUI ),

N-( 3- di met hyliam nopropyl ) N -ethyl carbodiin de
hydr o8hl ori de ( 152-(3vg;-BotyBbztolylrdd tpyrazol-3-yl)-3-[6-(4-

2, 6- di f | uor ojenz¥FlePreperegr{org PinFgZin- YR evidipioyliureagng
4- N, N-di net hyl am nopyridine (15 ng, 0.134 nmol) i

502.2

>

acetonitrile|(10 nL). Heat the reaction to 60 Cfo
hours. Cool reactlon to roomte erat

cH2C* and wat &F "e’:ﬁ e '@yg? ‘I3 §ér§6i;n I’é*’)?]tylra
aqueous | ayer| wi é cr2opz? erﬁﬂnn{ T RS

r 18

Ct 558.3

organi c | ayer|s, dry over My2SO4, fllter and

concentrate under reduced pressure. Subj ect residu

to silica gel chromatography eluting with 10-70%

Et OAC hexane to yield tmﬂiLlEgocorrpound MS( ES+) :
: I I

10 above. Table EXAI\/PLE Nanm I\/IS(ES+) nt/z [I\/H-I—I]

e

m z

db 6151

1- (p'iacé £t arBbllb: §%o1ﬁ-zwyva&o1al§1) 3&35@&9im-ﬁywyﬁauaswm@é 26@me,

0. 46g1¥1m8§ %Eeg&anect%t? glgfl % Q%&{\{Al&%hylagne&op}xldmg%r )

mmah-in @]—Ig@z.(m-mlpyA@zm d@etyyl proBiofiyh chkg{dhgﬂl%gn@,g) 507 mmol) and stir at room
temp[a%ﬁie%orrreh hsﬂbJ esthésfatme BificaZe CRfoR B hphy BhtRE A 0-M00ds BDhc:hexane to

vield 178 g (730 o s St NSRS +): mz = 518.2 M+H).

- Prepare the following compounds using a procedure substantially analogous to that described

above.
Table
MS
EXAMPLE Compound (S yom
[M+H]
51 ' 1-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(2,2-dimethy]- 532.3
propionyl)-piperazin-1-yl]-5-methyl-pyridin-3-y1} -urea :
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64 1-(5-tert-butyl-
p-tol yl -2H pyrazol - 3-yl )-3-{5-chl oro-6

wp2e(72589di f | uor o- benzoyl ) - pi perazi n-1-yl ] - pyr PATS3009/041644
}- 608.0 wurea 1-(5-tert-BuSyl-2-p-tolyl-
-pyrazol -3-yl)-3-[5-chloro-6 65
(4-cycl opr opanecar bonyl - pi per azi n- 1-yl)-pyridin-3-yl]-
536.2 wurea 66 1-(5-tert-Butyl-

n-fnl \/I 2H Py ¥ 2 {5 Ch! or6-6

[4 (3 met hyll - t hi ophene- 2- car bonyl ) - pi perazin-1-yl]- MS
592.0 pyridin-3-yll-urea 67 . . | (ESH):m
EXAMPHE (2, 6-di fl uor o- benzoy€Cqmpuper azi n- 1-yl ] - pyri cf

-3 yl}-3-(2 [M+H]

p-tolyl-5-tni rrethylsi | anyl - 2H pyrazol - 3-yl ) -urea 590. 2

WO—20071053394PCT/US2006/ 041644 50 EXAVPLE 68
1-(5-tert-Butyl-2p-toll 2H

- pysazol - 3- y| J(Brefthuw fqlfP-l{@lylaZf&PﬁillZebﬁ*ﬂl %éﬁﬁl@w §tige-per|azisy.o
n-1-yl 1- 2- mbt hy| dipghyl-gropionys Pipegapip-1yflyridin-3-y1}-urea

nmononet hanesul fonate OF N ON F g-N NNNANI|

t1—S 00— Add

[ 4- (5-am no- 6- net hyl - pywl) pi perazin-I-yl]-(2,

6- dlfluoro phenyl) neth 00 equiv | 601. 77

- weare 34 6 : : 4adin-1-vl]-pyridin-3-yl}-urea

- p)(éa@tzlo(ls ze3f Bﬁty)-z 9@{1 Hgﬁaz%m 9|L) 3-26 &pe%azﬁltlLﬁ{i&rmﬁ@ @i 020 g,

046 R B R TR G (Rl i Hsgiarnie e 006
0.46 windl3and polpydr edphorted errtndiini®X0.886 1,9@1101), pepeid e mDZ'ge EH2CL/DMF
(18/ IQ)JL) BIVRLL M & rbom tglg%%a‘ﬂ@e @exﬁgﬁtr&ﬁ(ﬁtﬁenrfﬁt@ﬂﬁnﬁ Wb fe Wesib Wvith CH,CL,.

h d
o BB o 5P B B oA 8050

(55%1 oftilgeutitle coﬁ@dmwmatem@hsqﬁéil\ﬁ(ﬁﬁ?ﬂ et = 5332(11\461{} or 0.5 hour.
CoplepdrOint RAW LIRS R Wi a p@kduﬁ(éﬁbstaﬁtﬁil}l' &8loddys to that described
fil teIr)atl on andgeccorrbl ne. Rinse cake with MIBE and al | ow

80v¢ 5 dry under reduced pressure overni ght. Dissolve the
material in 9 L of nmethanol, then treat with activated
carbon (65g) at reflux forTai,le 15 hour. Filter the
m xt ure \Was 'I‘ hr nllﬁh r‘a| | 'l' a/r\ f‘nnccnt rat e thc ES+)- s

figt{mber then sol vent exct‘@,gg,eu.{dnto et hyl acethSfe. )

Filter, rinse with with ethyl acetate, heptanes, abdHl

dry &y 40CT Oef. 5[1941 @ Sﬁ@ﬂﬁﬁazbl@ B V& W] NIl saa
(5-tert-butyll- cyﬂo otk Fbiperazin-1-yl]-pyridin-3-yl}-urea

-pyrazol - 3-yl)) - 31-({56e;{]3lut3(1-2 ;paeldidH-pyerd-3h0rzoNE-) - pi per azi
n- 1- y¥] - 2- net|hy2 38 eiaiety!3yclyrdpanerasizny 4oiperagip: 1- 238

y1}-pyridin-3-yl}-urea
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(1-
methyl-cyclopropanecarbonyl)-piperazin-1-yl]-pyridin-3-
yli}-urea
57 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-[6-(4~ 516
cyclobutanecarbonyl-piperazin-1-yl)-pyridin-3-yl]-urea
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(1-
methyl-cyclohexanecarbonyl)-piperazin-1-yij-pyridin-3-
yl}-urea
59 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(2,2- 546
dimethyl-pentanoyl)-piperazin-1-yl]-pyridin-3-yl}-urea
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(2-
methyl-cyclopropanecarbonyl)-piperazin-1-yl]-pyridin-3-
yl}-urea

516

558

516

EXAMPLE 61
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-y)-3-{ 6-[4-(2.6-difluoro-benzoyl)-piperazin-1-y1}-5-methyl-pyridin-

3- 1 -urea
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Charge 1-(5-test-butyl-

p-tol yl -2H pyrazol - 3-yl)-3-{6-[4-(2, 6-di fl uoro-benzoyl
wo-2p07msszazi n-1-yl]- 2 0 2-met hyl - pyridi n- 3-yl } PATAB2006/041644

(1.00 equiv, 600.67 mol, 383.00 g), and net hanol

(3.50 L) toa5L flask. Heat the m xture was to

50-60 C. Add net hanesul fonic acid (1.00 equiv, 603.49

nol , 39.56 i, 58 00 g) in 250 nL of ethyl acetate

d %’l)ace\aNl- —tert—bslﬁyl rZ tp-to 2%10 {i C-e-yl) %Qg-mg?g ehamgtl g/l-g% ﬁ]g 3-yl)-urea

(3001mgl Q @ﬁ M@Bd&@nﬁmﬁhy PrPHyatf\é-e@YiePé‘?OdF@dWé{?CW’é%@@‘f@ga 0.804
mmdﬁ,dzjs @ihﬁby&be@aie&a& ﬁz(ﬁ@@ 804'fhnhol it 4@0}%@%&@1&@&@%&&([5 mg, 0.134

30
mmog in %cet{)nltrl V\é I‘ ?I t@g reac%on ta %? I’é op f?nr? Qoo%ac% on dt%‘%&ﬁ temperature

concen
and 3¢ EHs(drand wa&erd S@an_te @fzanit lasepapd e’é‘taﬁéﬁuet“ﬁ éqxerswl CHF @y (2 180 ml).
ComBi'hdﬂMg&ﬁ:llayéJs |d6,Wv§ng§§(ﬁ,rfﬂter Mdebibr@ht undot ﬂed[ucédQ)Eess'ﬁreh Subjest residue
ter., Rinse di )

to 3111ca 5&9 chromaéo&rag}ay elutm S u rlg HW %t&%gag%n%og f%gerugg ?oﬁ‘lg&pﬁwgﬁ%) m/z
‘53&éﬁﬁﬂﬂnd (391. 4 g) 30 MD 2007/ 053394

PChrdpo2 810 G1iowih Scbfhpornds ukfMiRbdedBSsubstdnfiallly @dtlog s toythat @scribed
wmg tol yl - 2H pyrazol - 3-yl)

f6-((trans)-4-cycl opropanecar bonyl - 2, 5- dlnethyl pi pe
razin-1- yl)-5-nmethyl-pyri &b 3-yl1l-urea O 'IV O Nv

N&, NNN [0 HHDY5 D ssolve conpound of MS(ES+): m/z
r aBXpAMPLENS) - 4- ( 5- ami no- 3- metNaye- pyri di n-2-yl) -2, Shte 18}
et hyl - pi perazin-1- yl]-cyclopropyl - net hanone, (

Pr epar at ion 9, Ol @'tqf'B’@Y@B? toA e Paprgl-3-yD-3-[6-(4-
5-t er$2 but yl - 2°yﬂ°mreqa9ﬂ°arm mlgfla11y§-5w}hy}:ﬁiﬂﬂfaﬁ1

2 2 92 +r|r-|n]| Hoan

l_,l_,l_

seal e'o33 e angg[g %315 tggfﬂi%—%r% A%{S- %%162 n a5723

tube at o cool
down and pour| 5-RrAve@l- 28R oS T-2 H-byrhAoBE-yl) Wi 3-EhiPeEE
sever¥l tines, [qedigsthos)-ppezimBEhpykdin-ysat ur at@d.o
aq. sodiumchloride solution, wehy over Na2SO4 to give
a residue. SupjléetrrBeghdreiyi-of -psiakil-8gl)gep-chloro-6-
chr on&k ogr aphly @tcmlqprpgawatmnykemﬁzm-hylvr@mﬁé 80- 90% 1362
nl ve-0.09 g-o (1)1(5 F(R fa;b,fiwpgylyl ')-yg?’ 8}i11 Iﬁ
t ol yl é&H pyr ag A f;_f ?z%n opanegar
bonyl - 2, 5- di et h[yt%r lﬂet 12%0 & zplﬁ% }%8 5920
pyTi UI n 3=vytiT Ul edu-d ESF)™
mz 5445 [ Mk }(2%50@5%3&@5;1&5@@ §>eazs1ty yl)airea 590.2
chr omat ogr aphy resol uti on using columm Chirapack AS
eluting with hexane-DVEA 0.2% EtCOH 25% t 3.78 mn.
MS(ES): mz = 544.5 [ M+H]. EXAMPLE 70
1-(5-tert-Butyl -2p-tolyl-2H pyrazol -3 -yl )-3- f
6-[4- (2, 2-di met hyl - propi onyl ) Qerazin- |
-yll-4-methl-1- 2 0 pyridin-3-yl}-urea

5183

o
] QJ

;lal)
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Add (5-tert-butyl-2p-tolyl-2H pyrazol-3-yl)-carbamc

acid, 2,2,2-trichloro-ethyl ester (Preparation 38,
wO0.282/05304, 0.1 r) over a solution of PCT/US2006/041644

1-[ 4- (5-am no- 4- net hyl - pyrisdi n-2-yl ) -pi perazin-1-yl]-2

, 2-di met hyl - propan-1-one (0.3 mmol, 0.08 g) and

pot assi um carbonate (0.3 mmol, 0.05 g) in acetonitrile

(3 M), and stir the solution for 4 hours at 80 C

Add water and extract with CH2Cl2. Conbi ne the organic

| ayers and 25 wash with saturated aq. sodi um chl oride.

Dry over sodi um sul f at e, gxfaMriglks and concentrate under

EB’] -9- h uraez 40 -4~ - lllodo-ee'nzo |

hexanes/ et hyl acet af/B-ursamopamghinssylforater om 20% t 0 80%) .
MS(ES+): mlz = 532 [MtH]. Prepare the fall ow ng
conmpounds using a procedure substantjlallly anal ogous to
t hat descri bed : 3 :

PCT/ US2006/ 041644 52 Tabl g~ /eu.m MB( ESH) :
mz [MH 71 1-5\tert-Bufyl K2

p-tol yl - 2H pyr aZby 3 %4Nnet hylg 6- 530
[4-(1-methyl -cycl gpropanecarlbonyl ) - gi @, erazi n- 1-yl ]
yridin-3-yl -ur (5-tent-ButyI-25

p-tolyl-2H pyra -yl)-3-{4-chloro-6 72

[4- (2, 2-di met hyl - pr opi onyl ) - pi perazi n-1-yl]-pyridin-3-

yl}- 552 wurea 1-(5-tent-Butyl-2 :

P- taQk 4|-ﬁ'5%Jﬁkn@-%_ﬁ&ﬁ@i—})‘yﬁdiﬂjz-)yr)-%fpér@zh{-ﬂyl?- 164diffudro-phenyl)-methanone (1.00
equi\g Ig@%ﬁ n'}{rﬁ);/ E§O§f&:$g g%’t%ﬂ-é@b—?%%ﬁ}ﬁ%%}%@-3_7yi)_-<:tarrbl.ar£ilc lélgg, 8,r2TE-t Ii]c}llfo;o-ethyl
ester:[l.QO;‘f.q[lie ﬁ@?..gumgql,.z%oq ] N,N-dimethylaminopyridine (60.47 mmol, 7.50 g),
diisoppyactiRlamBie Y429 .3 Smb; 40'11!0 %929@5?1fgﬂ DMEOEHHL) ko &wo 5 L three neck flask with
overlfl:e%lc? g{gl% ag[?a% glg\glg %r@a&rﬁe{ugﬂ? %&%g EE IA_dd %l\/}g()l (_2?0y Irrlll,) %rllcp cbr%fn}{el stirring at
~65 - foi5L towry Adt MITRE 4Rp mpipteip lat-26(lpr A7 Idur. Soglftd ro@n feBpadtire r@plilect
solid@bﬁl@e@%@iﬁh e%lﬂb%&! RE}s'e_rJaIEiz"Svﬁﬂl I\/ﬁ‘B}El a)(%lg@go da%lgfdg@mu&a bdQure

1.6 mMmp 7. 0) o a
overiiy o FRIe o Rt 8 ORI i R A ORGP sy for 1
hourgy friltertthd nyinfpus s throkphisistie®t Comeentiate iy ditateathqnbol@enhvroiapge@it@ethy]
acetdgh) g il ﬁﬁsgwﬂr VNth'eg-l}??I‘ ac&&&{ﬁ&ﬂfbﬁésgﬁh g9 Rf %m'ﬁlﬁier?ﬁihlgé@ gi:'e.ésme Q)%ffgrd 1-

ydr ac e 3. nd triethylamne (4.8
ol Bl gt s it PPy S gt (-
yi-weaét?0eenper at ure. Add water and extract with CH2C12.

Cormsrgﬁ;-(tsh@t.?]u'gﬂ-g@gm-zhaps@gza-@m-W@,Mih&é@%éw@fyfgazm-1-y1]-

sadium chl ori de s ion,.dry over so u ,
2B AT iR bt Pl ached ool B o St s
Heatgfjeymixtyre wesde 0. °CSHIY methangselinid add €190 squiivi, 60349 efmol, 39.56 mL, 58.00
2) inQSUMe@;erat@@etPéf’dr@ MEej(.) 3&1 thé@o%%ﬂonh@r?\(}%ﬁ%ﬁsr af ~5@ﬁ?,\’tﬁen %%téaie&mg

i n.gr.adi en m 0 . +) zZ, =
sy R Sy 1 SR PG R BB & B e oo
mL) pdgensengirate undds sadnget pragsivy. Addah edgiional 809 mlhe{ethdastatd e afided
concéHRANY Bnder reduced pressure. Add 2 L of diethyl ether then stir for 15 minutes. Allow to stand

>

~overnight. Stir for 3 hours then filter. Rinse diethyl ether and heptane, then dry under reduced pressure at

~40 °C to afford the title compound (391.4 g).



10

15

20

25

30

15 Tabl e EXAMPLE Nane LCMS ES+ (mz) [M+H 75
1-(5-tert-Butyl -
wo-20a7033392H- pyr azol - 3-yl ) -3-{5-net hyl - 6 PCT/US2006/041644
[ 4- (1- et hyl - cycl opr opanecanbonyl ) - pi perazin-1-yl ] -
530 pyridin-3-yll-urea WO 2007/ 053394
PCT/ US2006/ 041644 53 EXAMPLE 76 1 (5 tart Butyl 2 p
tot H pyrazol-3 yl-3-{6-f4-(2
6- di f 1 uor o- benzoyl) - pi pekiQifar4oy! am nol - pyridin-3- 1
-urea 0O H NN HAN N N F ~v OFS5 Stir | )
1 SFteré- Butyl-2pn-to 1%15&5_#31@01-3 -yD)-3-[6-((trans)-4-cyclopropanecarbonyl-2.5-dimethyl-piperazin-1- .
p-tol yl - 2H pyr azol - 3y-$mpth@-pjrGli-pylpeed di n- 4-yl am no) - py
ridin-3-yl]-urea (0.22 mmol, 0.1 9g),

2, 6-difl uoro-benzoyl chlorlde (O 0. 03 m.), and

triethylarn'ne 0) mmol, 0.0 \z\jp\ilvt

acetonitrile overni ro m e rat yre. Add CH2C12
| q|

and wash with s S d| umn chI ori de and

water. Dry over frliter, and

concentrate under cegi pressure. Subj ect 10 residue

to silica gel cf at ogr aphy eluting with CH2C12: MeOH

in gradient (fr .5 to 10%. MS(ESt+): mz = 588

[MH—I] . EXAVPLE 7

1-(5-tart-Butyl-2-p-tolyl-2H pyrazol - 3-yl ) - 3-{2- net hyl

- 6- lflssalVe(ol;mﬁﬁﬂﬁchdf b rac-[ 3:75ms)—4 (5-amino-3-methyl-pyridin-2-yl)-2,5-dimethyl-piperazin-1-
yl]-cgdgproppaneamhd)Ol ) - pi peri di n-4-yl oxyl - pyridin-3-yl -urea

O DPrephrhtion BY/0.1Nx N33 mmdl) &dd 5-zdx- Wtyﬂﬂ-@tolﬁtZpryrazqi-é-aD-tcarbﬂmic acid, 2,2,2-
trlchmagﬂﬂffételof 4-{5-[3-(5-tert-butyl -

(0. 28%; (i? ’a%.w lgm)ﬂ[ﬁ%{g}z ol P ;ﬁlgryqr%c} ar %kx%gl)ﬁﬁimgg §¥W|53aled tube at 80 °C for
15 hd_msmtldvytb cowyd}ng pmd}pyﬂ ihte @@ whyerx jiktract vatMAdOEtéka/eragmne@ J4in organics and
wasH WX s&turatecﬂ%todlﬁlg’ ChidFRe S(ﬁ)utl%g) dgrrmér NaZS@ng %egl&g iecPredidue to

e3P e S SRS, o e e e i
tolylgFtptyrarnds 3 wl)-B 6-lliexare sy claprdpastchydny b e dimethyl piperpaio iy pt&-mathyl-
pyrldMIB Sflg-urﬁm_ Yo, Ghelliyled 4 018, MI@E20 Wi ek h)s VB ESH) : mz =

Subj ct crudé to chiral chromatography resolution using column Chirapack AS eluting with
hexane-DMEA 0.2%:EtOH 25%. t 3.78 min. MS(ES+): m/z = 544.5 [M+H].

EXAMPLE 70
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(2.2-dimethyl-propionyl) piperazin-1-yl]-4-methyl-

pyridin-3-yl}-urea
Add (5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-carbamic acid, 2,2,2-trichloro-ethyl ester (Preparation
38, 0.32 mmol, 0.1 1) over a solution of 1-[4-(5-amino-4-methyl-pyridin-2-yl)-piperazin-1-yl]-2,2-dimethyl-

propan-1-one (0.3 mmol, 0.08 g) and potassium carbonate (0.3 mmol, 0.05 g) in acetonitrile (3 mL), and

stir the solution for 4 hours at 80 °C. Add water and extract with CH,Cl,. Combine the organic layers and .

wash with saturated aq. sodium chloride. Dry over sodium sulfate, filter, and concentrate under reduced

pressure to give a residue. Subject residue to silica gel chromatography eluting with hexanes/ethyl acetate

in gradient (from 20% to 80%). MS(ES+): m/z = 532 [M-+H]. ‘
Prepare the following compounds using a procedure substantially analogous to that described

above.
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15

Prepare the follow ng conpounds using a procedure

substantially anal ogous to that described above. 25
woabl7@s5388¢ ES+) . EXAMPLE Conpound W [ MtH] WO PCT/US2006/041644

2007/ 053394 PCT/ US2006/ 041644 54 EXAVPLE Conpound

MS(ES+): mzZ [MH 78 1-(5-tert-Butyl -

p-tol yl -2H pyrazol - 3-y1)-3-{6-[ 1- (2-fl uoro-benzoyl) -

585. 3 pi peri di n-4-yl oxy] - 2 nmet hyl -pyridin-3 -yl }

-urea 79 1-(5-tert-Butyl -

p-tolyl-2H pyrazol -3-yl ) - SJ?g [1-(2,6-difluoro- g%%ﬁg)nv

be plper|d|n 4- onxy] yl -pyridin-3-y 2

-u?%gM% (E-tert Butyl CompmmJ1 UW{H]

Nt al sl 20

'J T Ul yl LII_'J tert— 2L < -}';Dg'l \JUU530

benzalll ) - pi per ﬁwmfhﬂéf ﬁﬁ’%ﬁ IAK “.’q‘e. yl}

-urea 81 pyr1d1n -3-yl}-urea

T- 1 5- T &7 T~ BUT Vi ButiEd Aiiblyt- B riHo -3 Y1 sy | aZoT - 3
yl ] -.3- { 2- met|hyde 2-Ginah@-propionyl)-piperazin-1-yl]-pyridin-3-y1} - 52

6 [ 4- 3-nEthyI-thiophene-2-cawbony|)-piperazin-l-ylf-p

yridin-3-yl}-lurea 82

1- [5-tert-Butyﬂ(%mtéwﬁ%¥ﬁY@ﬂ6§HW@Fﬁ33 H9-19@2pyr azol -
-yl ]-B-{6-[ 4- un%lgf-)]ypr piony pg)ergzu; 1-yl]-5-triffuoromethyl- 586.4
chloro-benzoyl) plpera2|rpﬂ?nﬂfybwﬁhthyl pyri di h-3-yl}
=urea 83

} FS tert-Butyl-2-(6- net%&mﬂp%rldln 3-yl)-2H pyrazol -

ylI]-3-{6- [4 (2- 571.2

1-(5fzbn

- ur ea 1 idin-3-v1}-urea

1-{2- Met hyl -6 -g 53 fﬁyi t hi ophene- 2-car banyl) - pi pe
azi erla s91r1 on gﬁl S-tert-butyl-2-p- tolyl~2H-pyrazol -3-yI)-3-(5-chloro- 6-p1perazm-1-yl—pyr1dm—

3-yhpyeaihghrevhiBridel (3.6 Bmpl20.7 §; s tnflydf CHy add hmBthylcycldpropdnedarbiofyllivi acid
(1.6 Bfngfr@ﬁ g)}/ -Ezlydﬁbzfl Boe¥EibAPLAR%!).8 %lWi@Zﬁ lethy?l'l\yld urea

Qr o- benzoyl3 Plpera2|n 2- et hy I-PX
dom?.t]ily ogrowl)}caréodgglde hydrochloride (1.8 mmol, 0.3 g) and tnet ylamme (4.8 mmol, 0.7 mL).

Stir th@so{ufernfert 24 yburyy raol itampSratyite) ABd fdter tad ektrasowithr LAl | Cappik Gp

orgaﬁlg ﬂ%e!rs) an@%sh @%Qsat%rate@)ﬁ EVANNY c%l'o}ﬂié sof'd{lcﬁadxy over sodlum sulfate, filter, and
| uor o- benzo 3 pl perazjn-1- hy

concFI} e dgr I Ufedg)refsgreéo give a résidue.” Subject residue to s11yca gel chromatography e¥utmg
with hé&ampet dityl acptyte ingradier8 (fixdn) 205+ to 0% IMI(ERS):oveet 399 [MEHIc| opr op
yl )P'r%lcﬁlé RY A&k coﬁgghnégusm% a¥>l-01:edﬁre €bstantially analogous to that described above.
1-{6-[4-(2,6 [ﬁf | uor o- benzoz Q-plpera2|n -yl]-2-nethy
| -pyridin-3-yl} 87
3-'2-&'F met hyl - pyridin-3-yl)-5-(1-trifl uoronet hyl LCMSIES+
opEZPH fEZFprra 641.3 zol -3™PF1-urea 88 (m/z) [M+H]
1-(5-tert-Butlyl-

-tol -2 ]éi' ”‘g tgb’ By }fl %JSS{IBG fr |
g#fgﬂpi p; Ipélr n?ﬁlﬂe ?}ICI§5z1dm- j az%lj iraz = fg zpyl') %3
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20

25

WO 2007/ 053394 PCT/ US2006/ 041644 55 MS(ES+): EXAVPLE
Compound mz [ M+H] 89 1-(5-tert-Butyl -
we-20l088392H pyr azol - 3-yl ) -3-{6-[ 1- (2, 6-di fl uor e€TA8N08/041644
benzoyl ) - pi peri di n-4-yl oxy]Spyridin-3-yl} -urea 90
1-(5-tert-Butyl-2p-tolyl-2H pyrazol -3=yl)-3-{6-[1-(2,4
-di fluoro- 589.3
benzoyl ) - pi peri di n-4-yl oxy] -pyridin-3-yl} -urea 91 1
-(5-tert-Butyl -
p-tol yl - 2H pyrazol -3-yl ) -3-{6-[1-(3-nmet hyl - t hi ophene-
573.3 2-carbonyl)- plp l6y| oxy] - pyri di n-3-yl}
1-( 5-?%%1—8-%—’{31\/1(251‘ dyRbdi-s By b2 2 6- dlﬂuoro-benzo 1)-piperidin-4- i

p-tolyl-2H pyrazol - 3-yl) - % - [ 1- (5- chl or o- t hi ophene-
593.0 2-carbonyl) - pi peri - yl oxy] - pyridin-3-yl}

-urea 93 1-(5-tert-Butyl-

p-tolyl-2H pyrazol=3.yl) - 3 [6 (1 531.2
cyclopropanecarbonyl pero mioxy) 5-met hyl - pyri d
in-3-yl]-urea 94

1-(5-tert-Butyl - 2pto |H2+§ {6-[1-(2,4
-di fluoro- 603.3
benzoyl ) - pi peri di n- 43y¢toxy] - 5- nethyl n-3-yl}

-urea 95
t?‘]}tl e%}e ﬁg ut y -to]ggll-j Qéol: %H' EP Pé%?i}%é%%dm%ﬁax&xb?ﬁ}{r%ihw]nwa 0.22
mmok m g)phen@u@e-cwdwbqhgohye (2 penol, 80hmb). grdamieylamisg (O 2gprpel-03 mL) in
3mL OYQcktomﬁJi[eQﬁergglt irs r&o"ﬁ‘r tElﬁﬂelEa‘a@J tAdkh €BL,Cl, and wash with saturated aq. sodium
chlorlgaa,ndd}e/lter Dry E%r soé suglfat\é | f?lter an{:l coJcentrgte uﬁ:dlgrl rgc{ugedtpmss%h §lﬁ)f3ct

residi@-tgslidy 6¢1y11r)>mzmgpeh>1 editing withy bRl M Hip gradient (5ipp; Ocfi th 1030)y MS(ESH):
1-( tert-ButyI 2p-tolyl-2H pyrazol -3-yl)-3-{6-[1-(2,5
-dichloro- 641.0

t hi ophene- 3- car bonyl ) - pEBAMPHEAT 4- y| oxy] - 5- et hyl - pyri
di n-3-yl ]lﬁUJrﬁ@htvl—@-% télvl(zﬁfﬂvﬁﬁ& sBuBy{lz n?ethvl 6-[1-(1-methyl-
p-tol yl - 2H .6~ [0- 574.0
b enzoyl) - -ure a

EXAVPLE 99 1-(5

tent-Butte-p-toly\-2H py 3-{5-chloro-6-[](2
-fl uoro-benzoyl) - erUan 4 Sﬁ%ﬁ di n-
3:yl}-urea nesyl ats g N N\ -HS-0 O
F nO 5 W 2007/£53394 P /U82006/941644

idin-3-

Stir a reaction mixture of 4-{5-[3-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-ureido}-6-methyi -
pyridin-2-yloxy}-piperidine (93 mg, 0.2 mmol), 1-methyl cyclopropyll-carboxylic acid (40 mg, 0.4 mmol),
HOBt (30 mg, 0.25 mmol), and DCC (80 mg, 0.4 mmol) in dichloromethane (2 mL) at 22 °C for 18 hours.
Filter, then subject to silica gel chromatography eluting with hexanes and ethyl acetate to provide a white
solid (111 mg, 100% yield). MS(ES+): m/z = 545.3[M+H].

Prepare the following compounds using a procedure substantially analogous to that described

above.

Table

MS(ES+):

EXAMPLE Compound m/z [VEHH]




56 Prepare the free base using a procedure

substanti ally anal ogous to the procedure above.
wGanwvass3oto the nesylate salt by treating a seCuUMtISNG6/041644

or slurry of the free am né4in dichl oronethane (1 nli)

and MeOH (5 nL) wth nethane sulfonic acid (1 equiv.,

17.66 ng 0.183 nlL). Agitate the resulting m xture,

concentrate and dry under reduced pressure to afford

ha al + AN/ Q) - NEL
the—Ssatt: } as—free—base)

e - 6 n
IVL)\ LQT} —Z—=1v9Yo—0 t IVI'"I I_] \QQ 1T CT

ExBvepar € the fol |l ow ng nmesydmpbsndsal ts using a proced“?gﬁﬂ
substantially anal ogous to that described above.| #mz[M+H]
Tabl e |EXAVPLE Nane NVS(EST): niz [ VFHL 100
1-(5- tert gh %gg

=2-p olyl 1)-3-{6-[1-( ~fluoro-benzoyl)- .
p_s[ ol yl|- ﬁiﬂ 4 gjiéo Q}iéﬁ- -yH-urea 5853
[1-(3- nethyl-thlophene car bonyl ) - pirperi di n- 4-yl|oxy] -
660F+0—y+di-—3—yH—urea—wresylate—310%
1-(5-tert-Butyl - p-tol I-ZFprrazoI 3-yl)-3-[5-chl oro-
679 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-y1)-3- {6-[ 1-(2,6-difluoro- 603.3
(1-cycl opr op BT APIGHA-4-PPREt-PEPAPFdR- B Py r i difn- 3-y
|[]- 551.2 wurea nesylate 102 1-
{6-[4-(2,6-D fluoro-benzoyl) - pi perazin-1-yl]-2-ngthyl -
pyy i di n- 3- y{s}rerasﬁtﬁ 2pewledH-pasze sty 6 pl Phijtlor2H QYT aZg; 5
| - 650./0 yén)zoyl)¥p®ar1ditﬁ4-}ylb)@]-kmilﬁﬁ-pyrldm-3-yl}—urea
1-{6-[4- (2-Fl uoro-benzoyl) - pi perazin-1-yl]-2-nmethyl -
pyridiTn-3- y|} 5 [2 p toiyi 5-(1- trifiuoronerhyi 62272
CALHER ol ol ;i@g HE i R
pyridirl - F‘ fém tolyl- tr|#$' ro éa 640.0
CyC!C Ho yl/ H urazu 3 / wea nncufafn 10
1-{6-[
182 2- Fl ué{%tefa@ﬁ%%r(? %YbMIdldﬁﬁl)ﬂme(}r yB3rte{h gt - 587.3
pyri di n- 3- yfl'}lorgbe[ngoy -piperazin-1-yl}-2-methyl-pyridin-3-yl}-urea
p-tolyll-5-(2,2,2-trifluoro-l-nethyl-1- 693.0
trifluqrometh |-ethyl)- 2H -pyrazol-3-yl]-urea

yl at|e 1488:+Butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-{6-[4-(2-

I-T 5- t @nt - Btioyd-bedzdyB-piperbdiny 1 -yIpy-mbte 1 pyritini-y13 dick pyr dz ol og-2
yi1=3={6-14-(2, 6-diftuoro-benzoyt)j=prperazim=1=yij=2-
589. 3 |nmet-ptvethyirei [k IimahyYthiophth &R caREN)-FiheazhQ 4/1]-

184 5- t gr t - Buitipt3-B-prREGpthyl dtidby3-dR Sl 1-Bfyokgmeylf 6- [|1- (9253
fl uor o-lbenzoyl ) - pipebﬁdﬁhlﬂeymgﬂﬁyﬂﬂwmethyI-pyridin-3-
585.-3 1yl }-urea nesylate 109 1 -(5-tert-Butyl-
p-tolylj- % 2AD) orogenyo;} erz 5 th

. -2~ P 1}-3- .
dis | uorlo-tghy AR P R APy i o
3- 603, pyrazol-3 -yl]-urea

1-{6-[4-(2-Fluoro-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-y1}-3-[2- |’

86 - (6-methyl-pyridin-3-yI)-5-(1-trifluoromethyl-cyclopropyl)-2 H-pyrazol- 623.3
3-yl]-urea
1-{6-[4-(2,6-Difluoro-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-y1} -

87 3-[2~(6-methyl-pyridin-3-y1)-5-(1-trifluoromethyl-cyclopropyl)-2 H-pyra 641.3
zol-3-yl}-urea
38 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[ 1~(2-fluoro-benzoyl)- 571.3

- piperidin-4-yloxy]-pyridin-3-y1} -urea




yl }-urea nesylate 109 1-(5-tert-Butyl
- pyr azol

-2 p-tolyl-
-3-yl)-3-{6-[1-(2, 4-

wdi2bd71088394 benzoyl ) - pi peri di n- 4-yl oxy] - 2- met hy| POYRIS2I06/4041644

3- 603.3 yll-urea nesyl ates110
1-[5-tert-Butyl -2-(6-nmethyl-pyridin-3-yl)- 2H
- pyrazol - 3-
yl']-3-{2-nethyl-6-[4-(3-nethyl -thi ophene- 2- carbonyl ) -
573.3 i erazin-1-yl]- yridin-3- 1 —urea—nesyrate—+i}
MS(ESH)
tert-Butyl -2- (6 rret&w, Ryd 1 din-3-yl)-

Exéﬂg pyr azol 3- pe m/z [M+H]
yH=3= o 4=2-chtoro-benzoyt)j-piperazi n- I-yl'[- 2fmet hy
l.g 587 gﬂfe}tlﬂu 1By lolyl- IS RaAES Y-8t (141, 8-difluoro- 589.3
ff[ 5-t ent ut yb )@p&ﬁdnhy-&lompyrﬂmrs—ﬁ}—grba) 2H
-pyrazpl -3 yl]-

6-[4-( 2 fl uoro- benzo i per a2| n £ nmet hyl

571. 2 | yr ildi-ferdun -2-p19qhé~a ﬁﬁé% é'( A-difluoro- 589.3
1-{ 2- l\/=t hyl - 6- ["QPZ‘(Y@ H‘ﬁ?f‘ﬂ’&/‘i"ylf’ |]856ﬂ F @’}Zurﬁaar bony! )
pi-peraz-n—t—yH—pyr+et -3y =312 6=nethyt=pyridin-3
ﬂ‘p'y)r e z’éﬁ.B]% Lélp ttJl}llfzJLI zw&% éG-S)@JIr@ﬂl}IQﬂMﬂh}neZ 1 5733
PCT/ US7006/ 041644 EXAI\/PLE Name MS(ES+): miz |[ MtH]
114 :

In{ 6- [ #1{(2BFRut-2rhayi2épipzobp-ple-f-d g IS Ehipiojthignberst ly| 593.0
pyri di n- 3- yl } 23afbonypeingedithd Vopypyrigieg:- Y};WF*) 5- (1- 639. 3
trifl ll'\rnrmf h\/l - cycl opropyhH) 24— pyrazel—3—yH—tirea
mesyl at e S-tortB 1_2H 1-3-y1)-3-[6- 2
£3{6- [ 4- gﬁlo@}o&g o E\%}E DA, inlg -t hyl ->12
pyr|d|| yr|d|n yI) -(1-1623. 3
triftoprometnyi—- cyC| opr opyl ) ZH -pyrazol-3-yl]-urea
ngsyl at e  113GerdButyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{6-[1~(2,4-difluoro- 603.3
{6-[ 4- (2, 6- Dichdopippiperhirizdorlly S-pétppaiding-yi-ytd - 2- met hyl
pyridin-3-yl}-3-12-(6- nPtth pyridin-3-yl)-5-(1- 16413
:éls;: g:)glog%t?hgﬁl oyel pbar 31 3-y%-3 {seXeth?lz?h G hlrl- €8 g3
6-11- (2- Fl & '%%V%D Pp"eB%‘?f‘al‘”fY]R dlmox{/li B2 et Byl -~y
e =3=yt—3=12=p-totyt=5-(222-triftuoro-t

nget hyl 4l (tsrtér;f BALOBID Hoyldly)s- Bl-BydhRthiophed- |- Ur 66 o
_— 2-carbonyl)-piperidin-4-yloxy]-5-methyl-pyridin-3-yl}-urea

97 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[ 1-(2,5-dichloro- 641.0
o thiophene-3-carbonyl)-piperidin-4-yloxy]-5-methyl-pyridin-3-yl}-urea

08 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(2,4-difluoro- 574.0
- benzoyl)-piperazin-1-yl]-pyridin-3-yl}-urea

EXAMPLE 99

1-(5-teri-Butyl-2-p-tolyl-2 H-pyrazol-3-y1)-3-{ 5-chloro-6-[ 1-(2-fluoro-benzoyl)-piperidin-4-yioxyl-pyridin-

3-y1}-urea mesylate
Cl

Z

0 |
7
N\NJ\N\N




FFFFFOF OFN NN NHHON 5 Bubble nitrogen
gas through asolution of [2

wWQ-2001088395- (2, 2, 2-trifluoro-I-nmethyl-1-trifl uorPomeiSkopbo41644
ethyl)- 2H -pyrazol -3-yl]-cwrbamc acid
2,2,2-trichloro-ethyl ester (Prepraation 37, 95 ng,
0.185 mmol ) and
[4 (5 Ami no- 3- net hyl - pyridin 2-yl oxy) - pi peridin 1-yl]-

E@?‘?‘Fﬁ%@% tgaesg Xﬁ%émat h ugos % ﬁyﬁgg%%ﬁs ti%e € Proéedléra abor\;'cta;l 'Convert to
the mMYNtedilﬂﬁ kopseige v bdttiey lelﬂnﬁ Gf t(“()fre@ gming in dighlgrgmethage (i) pnd MeOH (5
mL) ﬁﬁ Iﬁeth%ﬁe shftbnfe 208 B 3G N17. 66 tnfp@N S PALY Ngﬁ\it&heﬁ%@@lg?mﬁ%& mnaentrate

ver

and QA bR o s il MR ot b v i easdf)

M Reegarg the ﬂvﬁc@mg(naes»tat%m_\ysmg a genedirhabsgatilly eralogwa@t% ﬁ@crlbed
abovénd concentrate. Subject residue to silica gel
chromat ogr aphy eluting with, .CH2Cl12 and a 10% MeOH 90%
CH2C12 solution to give thrhtl e conpound as a white

dM{’I%g ng, 54 % vyield). %ES+) m/z = 693 MSESH: mz
[ *‘l} EXAWPLE 118 1- {6 1 [M+H]

Bl uoro-benzov) Fine

M= H = S )
R

p-tolyl-2H - py

azo dm- - 1 s late
T={59¢;2=Frruo MOr- tSzE;lt-BQzl TRl yiH-ayriEBlle 3-Bldilto)6- ZP- 1 Ol yI
- 2H pyr azol - 3-(ykyctogrop edﬁﬂ)ﬁl’ﬁ/}‘inpémdinﬂ-ym)xy)-pyridin-3-yl]- 5512

pi perazi n-1-yl - pyridi n- 3- yhrpanisdate hydr ochl ori dej (0. 85
mol 1020.5 ), PR{GHd2 fDiftroienadytipechihotylldendlfl-85 6500
mmol, 0.1 ml) paﬁ@nwnét(ﬁwns@#v%@ﬂ(ﬂ? -Biofyirdl -rygza- rrL)

5 m_of CH2C Y over ni aht

wat er%and ext ;;é‘é’qi ﬁ]ﬂ’3§er ;Mutdjz.g
saturated agq. 9 1@l mes t¥ over WO

20074§53394RCIiRg yg%ﬁﬁﬁrb%%&oyl AU O ey R d| U
sul f ate and concelg,halggg,pmd Lof18dueBtophessure. | S 640.0
ubj ect residue tOc}&lobﬂoﬁﬁ) pyrafodB-@NratOQEsgipky el uti ng
wi t h1es1 ng hex aefl-@-Fabivyenzad etigetidin-d 30%51-568¢hyl- MS( ES) ;
Mz = 624 [ MHpyridiF¥-gpanzr-tohesfid}-ofiogl-oehydungds 6930

usi ng@z prace dltzﬂim@m&l}’lﬁﬂﬂ) el VAL 8 : )Zzgadneﬁylﬁt& hat
descl®bed ahovd> B in- - LE 580.3
Conpound [ I\/H-)-)ﬂ Ii F&%ﬁ d@é;g%q“‘g D-piperagini -
3 ,, -pyridin-3-yl}-urea mesylate
rethyl—ethyty 199 -%1 Zol- 3 3-{6-[1- (2-
- pyr azol - 3-yl|] f,{;g}l fglro 1-pyridin-3- 585.3

yl} -urea mesylate
1-(5-tert-Butyl-2-p-tolyl-2 H -pyrazol-3-y1)-3-{6-[1-(2,6-
difluoro-benzoyl)-piperidin-4-yloxy]-2-methyl-pyridin-3- 603.3

yl}-urea mesylate
1-(5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-yl)-3-{6-[1-(2,4-
difluoro-benzoyl)-piperidin-4-yloxy]-2-methyl-pyridin-3- 603.3 ‘

yl}-urea mesylate
1-[5-tert-Butyl-2-(6-methyl-pyridin-3-yl)- 2H -pyrazol-3-
y11-3-{2-methyl-6-[4-(3-methyl-thiophene-2-carbonyl)- 573.3

piperazin-1-yl]-pyridin-3-yl}-urea mesylate
1-[5-tert-Butyl-2-(6-methyl-pyridin-3-yl)- 2H -pyrazol-3-
yl1]-3-{6-[4-(2-chloro-benzoyl)-piperazin-1-yl]-2-methyl- 587.3
pyridin-3-yl}-urea mesylate
1-[5-tert-Butyl-2-(6-methyl-pyridin-3-yl)- 2H -pyrazol-3-
yl]-3-{6-[4-(2-fluoro-benzoyl)-piperazin-1-yl]-2-methyl- 571.2
pyridin-3-yl}-urea mesylate
1-{2-Methyl-6-[4-(3-methyl-thiophene-2-carbonyl)-
piperazin-1-yl]-pyridin-3-y1}-3-[2~(6-methyl-pyridin-3-y1)- 6253
5-(1-trifluoromethyl-cyclopropyl)-2H -pyrazol-3-yl]-urea
mesylate
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met hyl - benzoyl )-pip erazin- | -yl]-pyridin-3 -yl}

urea 1-{6-[4-(2,6-Di fluoro-benzoyl)-piperazin-1 -yl]
wa2007258m% hyl - pyridin-3-yl }-3-[5-(2-fluoro-|, 1PCBME2006/041644

di met hyl -ethyl )-2 p-tolyl -2 pyrazol -3-yl]-urea

EXAWPLE 121 1 (5 tert Butyl-2-p tolyl 2H

Mazol - 3-yl )-3-{6-[4-(2-cycl opentyl -acetyl) - pi perazi n- |

-yl ] - pyridin 3-yl}- urea nethanesul fonate rN N I\U 0

N_N-N_fi H-11 S-OH— 110 10-Add—0-—310—+- 10l

S GisUdNIPE of r’net hanesul foni c Rghd 1 N CH2C12/ I\/b(]-lulil@@l% me

to a stirred{solution of 1-(5-tent-butyl- [M+H]
p-1 Obélr —2H PYT B[ -B-0Hidro-Bent: & pibefazn- @y@%&w yl|-acetyl
) - pi azi n- I -yl pyr@ase3-@dj-ni3eslethyl-pyti@asyn-s21-mnL df 4393
CH2C12/ MeOH (| 95#iByoronisthyk-cytlygonyl x@HHpwazat-3-ylbwea
tenperature flor 20 ni nutes, masyltet hen evapaor at g
sol vepts by N2 Fed4id- Fi ro-wlizqyurpa)@@zw-ﬂrélléwethyw tlh Et 20

i el ST,

uuupuuuua trsi guus 1o
t hat ldescri be Heg -yl @.Ed enjl\%gip%}?‘ ﬁ?lyl “ME’ 413
Conpound i W |[ M ormﬂ@D@ 5@3 oLlSQ@Q@d od1648""
59 MB(ES+): |EXAMPLE Conpounmdsytwe z [ MFH] 1
-(5-tert-Butyl-2 p-tolyl-2H pyrazol -3-yl)-3-[6-(4
EXAMPLE 117
1-{6-[1-(2-Fluoro-benzoyl)-piperidin-4-yloxy]-5-methyl-pyridin-3-yl}-3-[2-p-tolyl-5-(2,2.2-trifluoro-1-

methyl-1-rifluoromethyl-ethyl)- 2H -pyrazol-3-yl]-urea

FF
FF F

OF
Fy L~ Ok©
N

Bubble nitrogen gas through a solution of [2-p-tolyl-5-(2,2,2-trifluoro-1-methyl-1-trifluoromethyl-
ethyl)- 2H -pyrazol-3-yl]-carbamic acid 2,2,2-trichloro-ethyl ester (Prepraation 37, 95 mg, 0.185 mmol) and
[4-(5-Amino-3-methyl-pyridin-2-yloxy)-piperidin-1-yl]-(2-fluoro-phenyl)-methanone (Preparation 19, 61
mg, 0.185 mmol) in DMSO (3 mL) for 5 min. Next, add N,N-diisopropylethylamine (0.08 mL, 0.463

10 mmol). Stir at 70 °C overnight, then pour into CH,Cl, (75 mL) and wash over a 10 g SCX MegaBond Elute
column. Wash colummn with CH,Cl, (3x35 mL), MeOH (2 x 50 mL) and 2 M NH; in MeOH (3 x 50mL).
Combine desired fractions and concentrate. Subject residue to silica gel chromatography eluting with
CH,Cl, and a 10% MeOH 90% CH,C], solution to give the title compound as a white solid (69 mg, 54 %
yield). MS(ES+): m/z = 693.5 [M+H]. ‘

15

EXAMPLE 118
1-{6-{4~( 2.6-Diﬂuoro-benzovlﬁpioerazin- 1-y1]-2-methyl-pyridin-3-y1}-3-[5-(2-fluoro-1-fluoromethyl-1-

methyl-ethyl)-2-p-tolyl-2 H-pyrazol-3-yl]-urea
Stir 1-[5-(2-Fluoro-1-fluoromethyl-1-methyl-ethyl)-2-p-tolyl-2 H-pyrazol-3-y1]-3-(2-methyl-6-
20  piperazin-1-yl-pyridin-3-yl)-urea hydrochloride (0.85 mmol, 0.5 g), 2,6-difluorobenzoyl chloride (0.85
mmol, 0.1 mL) and triethylamine (2.6 mmol, 0.4 mL) in 5 mL of CH,Cl, at room temperature overnight.
Add water and extract in CH,Cl,. Wash organic layer with saturated aq. sodium chloride solution. Dry over




122
cycl obut anecar bonyl - pi perazin-1-yl)-pyridin-3-yl]-urea
woe2607/088anesul fonate 1-(5-tent-Butyl-2 PCT/US2006/041644
p-tolyl-2H pyrazol -3-yl)-3-6-[4-(3 123
met hyl - pent anoyl ) - pi perazin-|-yl]-pyridin-3-yl}-urea
532 net hanesul fonate 1-(5-tert-ButyI-
p-tolyl-2H pyrazol -3-yl)-3-{6-[4-(1 124
ooy Dl AR RERR R P U eS ad y
chronpmmhy ety meeglxages y ¢yl Sl (2{0%-102 IMEFS): m/z = =6 [M-+H].
PTEM&WJ folRGAH: BEHRGhnks Riinp € pradddire lsub}z’tﬁr]tlalﬁr)éhdl@loﬁk-t@ﬂlycld}scmﬁe&
ab mesyl ate 1(5teH But yl -
aboven_t ol yI - 2H pyr azol - 3-yl ) - 3- { 6- [4 (2 2 126
5 di met hyl - proplonyl) pi per d2e1- 1-yl]-5-trifluoronethyl -
586 pyridinm-B-ylf-urea nesylate 1-(5-ter i} BMsSES+ mz
p-RXAMPERH- pyf azol - 3-yl ) Camp@wfi4- (2,2 127 (M-
di net hyl - propl onyl) ‘
pi per azi n- 1- y| J1-[a«2Etdny I -fyppeniethyl-Betyyl-pthyl5 30 ur ea
mesyli@te. 128 d?‘%] ltZHrRYIaB‘PJt?’ng] 35{2-metliyl-6-[4-(2- 602
p-tolyl - 2H pyr vk @WV’?‘PIBG;EZ&‘ Héq W’fimé'yl}
[4 (1 ret-hyd “'C! optr-oparecat uuné-l )- pi pfllgL =1 -yi ] =
530 pyridin-3 y%ﬂ4@¢€aﬂW%staw pipgrepint1-flk- | er t - But yl -
p-t ol2f - 2H - pyr aZBrthdryi %ﬁl’{%@fblﬁlé 606
[ 4- (2, 2- di met hy gy .%y’rtj’lylp%@?aé%‘ MU | - pyri di n- 3-
yl}- 552 wurea nesylate salt 130 1-(5-tert}{Butyl -
p-tolyl-2H pyrazol -3-y|)-3-{5-chl oro-6-}4
(1- nmet hyl - cycl opr opanecar bonyl ) - pi perazi n-1-yl]-pyrid
n-3- 550 1}-urea nesylate 131 1-(5-tert-ButyI-

p-tolyl - 2H pyrazol - 3- yl gxAErE et hyl -
[4 (1- nethyl cyclopropanecarbonyl) plpera2|n I-yI]
‘ 28 54 lepentg 1-piperazing L=y

p-tol yl 2H pyr azo | - &eé/ﬂﬁtha%sulfon&e met hyl - 6-
[ 4- (1- et hyl - cycl opr opanecar bonyl ) erazin-l-y 624
1 - yridin-3-yl}-urea nesylate 13§epgi?

n-1-yl]-2-methy

1-{6-[4-(2,6-D fl uoro- benzoyl)
| -
pyridin-3-yl}-3- fluo \&)dlnethyl et hyl ) -2-p-t
olyl- 606 2H yl§%9§\3}yl rea WO 2007/ 053394

7

PCT/ US2006/ 04164

10
Add 0.10 mL of IN solution of methanesulfonic acid in CH,Cl,/MeOH (95/5) to a stirred solution

of 1-(5—tert—butyl—2-p-toly1-2H-pyrazol-3-yl)—3-{6-[4-(2-cyclopentyl-acetyl)-piperazin-1-yl]—pyridin—S-yl}-
urea in 2 mL of CH,CL,/MeOH (95/5). Stir the mixture at room temperature for 20 minutes, and then
evaporate solvents by N, flushing. Triturate the salt with Et,O, filter and dry to give the title compound.
15  MS(ESH): m/z =544 [M+H].
Prepare the following compounds using a procedure substantially analogous to that described

above.

Table

MS(ES+):

Compound
EXAMPLE : p m/z [MI+H]




60 EXAMPLE 134 1-(5-tert-Butyl

y1)-3-[1-(2

WO-20h7105889% 0- benzoyl ) - pi peri di n- 4-yl oxyl

-2-p-tol 1pyrazol

-3

- pyri di RERABRG06/041644

urea net hanesul fonate. OFSN \ A1l / ~N1 / N NO
F~I 05,S -0 O 5 Treat a solution of
1-(5-tert-butyl-
p-tolyl -2H-pyrazo| 3-yl)-3-[2-(pi peridin-4-yl oxy) pyri
din-4 vll-ure ratiop—721-—3179 mro—A400—rral)
ZE)@A]fﬁ,{‘thor bbenzoi ¢ aci d (g(ﬁﬂ[m;nd 0. 489’rm0| ) and TMS(ES*):
catal'ytic DMAP (5 ng) in dichloronethane (4 nil) g IV HI
92y O 4 & B2 olyl-2 A-RazbESH)-3-[6n@ M Xt Ure
overl_%ﬁ ght at aémgs&%ecﬁgﬁpﬁ&wm%e yh)pendinasinued t h 516
saturated agueous sodi unubihaesulfgnet e sol uti on. Drv t he
organj ¢ Tayer overrSogl-Liobiith- -pirezobhipl)-Sdmteprt r qt 3
undéf= a str (=amn@ﬂlyl‘nentmm@kmperalzlﬂr1t>ﬂbﬁyédmﬁé1}r"é§| due W|5t f
alOfpwmllllltprc DCMe fonafeni cation ter the
whi ey sol i dand-Ge BHWH%WOFYé@’ﬂB-‘éFHZ‘:b %ééﬁ%& L9gi ve %62
my of the tit¥ 6@5}@’% Rarhiie 50
yiete)——Freat RSy SERISL AN B -y HSo LB @S- T M 372
DOMIRECH (5 |t o ek mBEhie M-yﬁlﬂ»ﬁ?&ﬂ?ﬂ}a@a dfin st
di chl or onet hane (1 equiv.; Kestid8 nl). Stir the
resul t1 ng m{xt uieetiBityli2 pt-thlel-mltymzélawl)eﬂ -ger-£2,3-hen
congedtrat e | uddethylarepton@arpectzinniviloydueransthyldr y| ndesgg
reduced pr ecsure to af}fywl%ﬁ'vll}lelfeﬁnﬁﬁybtesal t. (LCMS ES+
(m 7) 589 18§ ‘_3 oM N0 2:: "f" dﬂd
usi ng_pr oced %I{b} GB‘§¥1 ﬁ’(‘]o‘éill'% /P ?ﬁ% o@}a%‘&%% Se
desdfibed 4ptVEY RERIEY REFES )T und ¥z
[I\/H—|] 135 1-{2- [
=2, 6= D T T UOR Qs RRTAQYI-)-1oRi- PR ThyRkdI3 4D ¥l @Xéthyley I | di n
4 y|_}Z§3 [ 5-(|1- ﬁ[m( b tgﬂ-y)%éloﬁrlﬁpdﬂayﬂb)’nyz—plperazm- 1-yl}- 530
p-tolyl-2H pyrazol - 3- H8dn-3ylljweaamesylateet hanesul f pnat e
20 MPLE 136-(3~+efrBulyk2--Blyl-2H -pyrazol-3-yl)-3-{4-chloro-6- ‘
6- DiTT uor o- HerGy2Hdimediypespriety Prpigerazin-1-yll-pyridin- 3-y1} 332
yl-pyridin-4-y|l}-3.[5. (2. $Yl@telia;¥| yoronet 5’ et
Y=y _ - tr
i etml )-2-p- g ez;fyl cyclozl){;panecarbonyl)-plperg{nel{%l Ilm— - 550
Fc’?l l,'ltAI on of yl}-urea mesylate
U A o= Pyl'(S-‘téH'B'uﬁrI—l’}y -)ZH ASigtel] Q‘{S-rﬂe'thb/l‘& Zio-drtl
uor o3phenyl ) O ARRHE-cy HoBy)- ! ), 530
5-(1-fluor onJEt hyl - cycl mﬂﬂpwl})méémmtmte/l - 2H— pyrazol - 3-y
' T-csebam c |aci(@erBatyR2-p-tolyl-2H -pyrazo-1-3-yl)-3-{5-methyl-6-
[4-(1-methyl-cyclopropanecarbonyl)-piperazin-1-y 624
1]-pyridin-3-yl}-urea mesylate:
133 1-{6-[4-(2,6-Difluoro-benzoyl)-piperazin-1-yl]-2-methyl-
T pyridin-3-y1}-3-[5-(2-fluoro-1,1-dimethyl-ethyl)-2-p-tolyl- 606
2H-pyrazol-3-yl}-urea
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trichloro-ethyl ester (350 ng, 0.80 mmol) and

di i sopropyl ethylamne (700 nL) in 4 nL of DMSO at 60 C
wWORVZ0B8739053394 PCT/ US2006/ 041644 61 for 16 hBATAIS2006/041644
Cool the resulting m xture ®o anbi ent tenperature and
add water. Filter the precipitate, rinse wth water,
t hen pentane, and vacuum oven dry at 60 C. Subject
residue to silica gel chromatography eluting with a
gradi ent of 2M awnonlalggégggq%4ln di chl or onet hane (O
to 2% to give 85 ng o . 5 Prepare the
foIIOMAnglconpounds u3|no orocedurgso upi} nEI:L

3 a ] u-... EOAN

I\/PL E Compound ni z L[;ﬁﬂhaneﬂglfenagez - [
1- (2, 6-Di fl uoro-benzoyl)-pi peridin-4-yl oxy]-pyridin

137 4-yl}-3-[5/(2-fluoro-1, 1- dinethyKlet yl) -

p-tolyl-2H azol - 3-yl ] - ea 6
4-yl}-3-[5-(1-ffujrongth ] yI) -tol yl -2H
605 pyrazol - 3Ny 2 fl (26

Di fl uor o- benzoyl) - pi peri di n-4-yl ox
| - pyridin-4-yl F5- (2-fluoro-I|-fluoronethyl-I-nethyl
- ethyl)-2-p-t «@r pyrazol - 3-yd1-urea nesyl ate Add
0.114 nL (0.114 Dl ) of a freshiy prepared 1 M

sol ution of McSOBH in DCNYNBCH (Qé) 5) to a solution

of 71 nq (0.114 nmol

1- Frpetp polyton gf ISRy 2*6@11»2 BYPy=4ol-peb P - Piratdin-GX P By
yl]- -wdd Preflarytion 7134 79kbe, 400 mmol), 2,6-difluorobenzoic acid (76 mg, 0.48 mmol) and catalytic

DMAIPQ% &1%) uF «!11 r&nelhaﬁe! (fl-i! 9@%@ &ﬂ ('9& Q%ME )ﬂmoﬁt Ql‘}fltl')e r%ultmg mixture

pyrazo -urea I'n . &
overrgREAN: NAVCHT WW%F%thefSYﬁSW %f‘“ﬁtF%qB?OBS %oglwnﬁtﬁarh?nﬁte ‘11‘1 Py dr e
orgatticleLsvatsudi@n sulfite thdevapana tmelet dsgeasoif vigpges. Tritch@rtheiBidue with a

ili Y educe ssure ve m
few r? Eﬁl@?%}\de Alfttexusrog%aﬁi dﬁ fter ﬁh%%v,h?eusgl%iﬁ E}[ygl;id%x?l%ug 0}1:}%%; §rﬁf ?i? 162 mg

°fm€E#GWﬂ?¥ma”h Ayl Prepare the follow ng
co nmm@kpuﬁmmqmrﬂae ety ie 3:2 DhEVIEOH (Saibll) yvith h 3 ogeussulfapic acid in
d1ch1§§8§d?ang§ %:Ci};x\'f tbel‘% ﬂ?P &Yifthe EEQ%E mmmme SOI%MPL:I.Erthen concentrate
under %s;_reagl HrPLrs fn&i %tﬁlfror?r‘]lu):ed [BTeffélie Itcmfﬁqrd&heﬂtlg W] (_LEV[IS IE8+ Hn/z) 589
M+ap{2-[1 140
4-yl}-3-[5-(2-fluoro-1, 1-di nethyl -ethyl)-2 p-tol yl -
Prepare the following compound using procedures substantially analogous to those described

above.
Table

MS(ES+):

C nd
EXAMPLE ompou /s [M+H]

13 1-{2-[1~(2,6-Difluoro-benzoyl)-piperidin-4-yloxy]-pyridin-
= 4-y1}-3-[5-(1-methyl-cyclopropyD-2-p-tolyl-2 H-pyrazol-3- 587
yl]-urea methanesulfonate.

EXAMPLE 136

1-{2-[1-(2.6-Difluoro-benzoyl)-piperidin-4-yloxy]-pyridin-4-y1}-3-[5-(2-fluoro-1-fluoromethyl-1-methyl-

ethyl)-2-p-tolyl-2 H-pyrazol-3-yll-urea

Heat a solution of [4-(4-amino-pyridin-2-yloxy)-piperidin-1-y1]-(2,6-diftuoro-phenyl)-methanone
(265 mg, 0.80 mmol), 5-(1-fluoromethyl-cyclopropyl)-2-p-tolyl-2H-pyrazol-3-yl]-carbamic acid 2,2,2-
trichloro-ethyl ester (350 mg, 0.80 mmol) and diisopropylethylamine (700 mL) in 4 mL of DMSO at 60 °C



pyrazol -3-yl]-urea nmesylate 607 EXAMPLE 141 25 1-f 6
[4 (2 6 Difluoro benzo
woipEriazion- | -yl | - 5- net hyl - pyri di n- 3-yl } - 3- f 5- ( BETIUS2006/041644
l,1-dinthl-ethyl)-2- p-tol yi-2H pyrazol -3-Y1]-urea
met hanesul f onate WO 2007/ 053394 PCT/ US2006/ 041644 62
OF NO~ N-) Fb / FNNNNO Hii 1co Add
Dl EA (2 equiv.) to a solution of

for 16%11our§“ e?rgsua_ nrﬁl pjg/eltc'):[%?l{%éng tle era %xd Qcid%{e@?&% %Je%lpnglg’rmse
with eer, (tlEn peintaurg @dlvacz;mm pye iyt 60SEH§Y estzespsmv 9 Isiifa gp} ghromatography
elutin® Mf[ﬂ@ﬁ?@idlegt of bt 2RAGRAR BandIGh lciiorehnetbid (D 2P kakivetsh yg of product.
ester (1 equiv) in acetonitrile (12 nL). Stir the
m xture at 5 80C in a sealed tube. After 4 days
5 r ePrepee fisdblipwing conDiofngs wsingpradesiugs ubstankialy analogqus Q&OSWGE‘W’“
abovarat er, and dry over Na2SO4. Filter and renove sol vent
under reduced pressure. S a'hgct solid to silica gel
chr omat ogr aphy, eluting w hexane/ acetone 3:1 ta
obtain 352 iy of 1-{6-[4-(2, 6-difluoro-benzoyl)t MS(ES+):
piEﬁéMg?Fn I 1yl ]-5- rrethyl pyrl'():f’n 3-yl}-3- [5 (2-f|m1'M+H]

=5 aghi te Soll %W%ggg?ﬁrg{ﬂ@zw S

Di ssol ve 50 %nyl_ ree base 607
1-{6-[4-(2, 6- dlfluoro benzoyl) pi pera2|n I-yI] b-
methyl - pyriginp-3- \/II Q r .!'u'""""‘ :--II H u"y —ethy
) - 2p-tol yl - 2H YNz o oI @gﬁ}%‘ gg;;*w . Add
1 egddv of fri oror(re'ﬁ Rt cdlnDCM(lﬂ)S.
After 30 mn, rem)ve sol vent to afford a white |solid.
Af t er several washi ngs wi-t-h—et !ner’/D(:ll\vll uuy t+he—seli-d
under reduced pressure to obtain 55 ng of the title

conpound (95% vyield). ES+(mz):606 [ Mtl]. 15
10 I nhibition of p38 Ki nasm@tm@ard SoI ution
Prearat| ons The k| ) buf f

_____

L :!%d/‘ai dx f4t1ﬁln(0 XIAQQolq ﬁG:ihyLﬁépﬁgi iM stchQn Hﬂ-Méﬂd;ﬂD in TREM/MeOH (95:5)

toa %BlHLB]I oﬁé]om%oll 4 %olmfsi {%\[);getemg orro-beelilzos “Erid%%b )llmndm-él-y]}-?»-
15 [5-(2sfimbigtliforomdhyé 1- 2ROy ity AP R-talplt A4t I?YEﬁﬁ01139’1] [ree el el ofigyPS5:5 DCM/MeOH
mixt@8 GiNge nhQ8re Gor o thih ali¥b@A Gt GbtSre AR evagSratelihe Sodentéddder N, stream.

‘Titurate the residue with Et,O to afforded the title compound (76 mg, 93% yield) (100% purity). ES+(m/z)

=625 [M+H].
20 Prepare the following compound using procedures substantially analogous to those described
above.
Table
MS(ES-+):
EXAMPLE Compound /s [MU+H]
1-{2-[1-(2,6-Difluoro-benzoyl)-piperidin-4-yloxy]-pyridin-
140 4-y1}-3-[5~(2-fluoro-1,1-dimethyl-ethyl)-2-p-tolyl-2 H-
pyrazol-3-ylj-urea mesylate 607

EXAMPLE 141
25 1-{6-[4-(2.6-Difluoro-benzoyl)-piperazin-1-yl}-5-methyl-pyridin-3-y1}-3-[5-(2-fluoro-1, 1-dimethyl-ethyl)-2-
p-tolyl-2 H-pyrazol-3-yl]-urea methanesulfonate
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and 163.5 L of 4 mM aqueous Epidermal G owth Factor
Pepti de 661-681 (Bionol, Catal og #P-121) in 5 nL
waizoEgasduf f er sol ution. 25 The p38 ki nase enzpaE/usS2006/041644
solution is prepared by diggolving 9.5 L concentrat ed
enzyme solution (250 ng p38 enzynme/L kinase buffer
solution) in 1536 gL kinase buffer solution. Sanple
Preparation An 80 M sol ution of each test conpound and
control conpound are prepared by dlssoIV|ng 2 L of a
10nmM st ock sol ution of the respectll- conpounds in
di met hyl sul foxide in 248 L of tPe\ :
2007/ 053394 PCT/ US2006/ 041644 163
96-wel | mcretiter plafe. e ps
Tecan Genesiis a t I ijqQui handl er for 1:3 seria
M serially diluted conpound is
nam NUItinek 6-wel | aut omat ed
liquid 5 handl g %o the assay pi@te. 20 gL of 200 tM
ATP solution isl@added with a TitQertek Ml tidrop
8-channel liquidihandler. 10 L of p38 kinase enzyne
solution is transferred to the assay plate using the

Ml LIBEEK 2 eqlggjet&g]g&r%%&[l ﬁfe[%}]-%St-zﬁiulo%gh}Il Byrfdﬁ‘@k%h) Jlﬁlfazﬂﬂ VI-2,6-

mnutes reaction | s
diftuoppetdipriy - hanonedfi00 mgs &3%5 ymyaas B dueserd ey h&re%%%ﬁ W P24
pyrasz’a'Ly‘l]j-cﬁl{oﬂlﬁc actiQ M-tﬂéhldrhbtﬁyl 8@dr (It dqoin) i seetomiwited f 2k )e Gtirt thye raipture at
80°Ci 1n a seal_rd axb{) A%Ergf dg)?él rgrg%\% Q(?ﬁ/egwu{)l:ehgégt&e FNE%%CI{H' @)&1‘3? gvtﬁg G/aeteraa[l‘]nd dry
over Nalzr“éh lilﬁef\mfbf Pf@‘d’F sebysnirupdesepdesad prseirer; Supipd %’in‘%ﬂﬁ ae%?[ ract or
chronia&ogxhphfy rRGRd WithRERpddcethed: 150ogliati2 alg oAt GH4{(26-iflB@Gbdnzoyd-
plperaﬂn -yglg Lgt}{yl-@gﬁm@l)@t ﬁ?-(@ lﬁﬁorp Il Q'iifn%@lylaeﬁgl)é-QQdﬁlZH-pyrazol- 3-yl]-urea

tron Tluid (Packard Bi osci ence)
as a whie swlHE@8Po vighlt BSt#e: AR EY op. The pI ates are al |l oned

t OpBdolve 5O @DsFniolRsTaheiRt Hise tH BH-(B6-FilhdAbdnzy M perrab &t -
methyTB 1d1nx3 n}a}s? LSQn‘éllJArI?tl lgﬂneﬁlgyeﬂﬁyﬁb 91 231815 a‘rzflgtﬂﬂﬁea inHEM ((()95 mL).
Add 1aqqu11 of t@@w&@ﬁﬂl?rﬁ%uif%%aC{dz@DWnP?P A 3&%%?1“?1@ 5‘11}’/%‘ % 8&? f white
solid. Qhﬂei%wemnﬁasmngsm ethigrabEMyidiyhhel s@BI0mdeatctiesd frasgse t higtgin YXSmpofithe

are re-t, : 1h concentration of 2 Mto
mkcﬂm%nmfk%ﬁ%@' ggﬁggﬂgkﬁﬁt%ons) | G50 val ues are

cal cul ated (1DBS ActivityBase software) for each

conpound usi ng non- | imdstlonpégpB&dmicon. Exanple 5 is

R |1y as described above and |s found to
smmﬁﬁﬁm?qn§§%§§§§g ki nase enzyne with aﬂﬁk % { ;g)pthlM

20 Thetinagsi buffes solegion 15 PigRaspdAsRombinng 43 Thy NS AGRY %zﬁ"‘} 2ol &
dithidg@eifdl .o BE. 1mmﬁe¢mm@mmmp h@ga 10 TrizonXF QQ)anchdiletirgae theahL with

dens [
“mwﬁﬁfﬁiﬁgﬁFkT%ﬁﬁﬁfrsPﬂﬁ%m %éﬁﬁékgfﬁ%OV|nebﬁzﬁtﬁ?@§Mso
solutiokBS) and al | owed to settle and adhere to the bottom
of o\l ATelsOlitich S ek by aﬁﬁ&@fozK@BthnN@qﬁ‘eﬁﬁEfA’ﬂPem Bp_ATP,
cells are treated for 2 hou J %g ig q_cmm ¥p_121)in 5
and 163 yt- pisiaM gqueeys FPI&?H@ﬂtGr%VEh%Hh%@“ RSN GRS IR
mL kirsedhffy@utioncl uded. A«ter 25 hours, anisonicin

T A B e 30 v

(250 e pIsngme/uk kmaedbléﬁmdwhm@ameld%mltmambdﬁ%gﬂ}ﬁw’per oxi de in
Smmg%ﬂg&mﬁglrenove endogenous peroxi dase. Finally,

plrates are bl ocked with FBS, washed, and an E% SA . 2 ul,
as a0 M seltiqnoERchyet CORpoRPdERfFORiFP! CogRPYIP G BISFTR AR BIRS 2
ofa (OTJM staBolutoR be theSbsgitald doRfoundsad didtetBQdioxida Bit24DPIdyf tieerid% DMSO
hP- Conj ugat ed Secondary

in a Costar
51 aced onto the

dilutions. Assay
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Anti body. This reaction is detected by using FEMIO
(Pierce) which is an enhanced chem | um ni scent 30
weubstoszve ahP that results in rapid kinetic | PQitusS2006/041644
out put and high.signal"intedsity. The exenplified
conmpounds were tested essentially as described above
and were found to have 1C50 values |ess than or equa
to 300 nM Conpounds prepared in Exanples 111, 113,
114, 115, 119 were_ tested in ttg1 tg@le enc enemau% %-d liquid
solutios; iy fieptar 96wt micropiierplats TheRlar SHBEFILBE S TS AR d A & Foun
handlef for PR3eAal GHOnsval ues | ess than or equal to 500 nM The

Assa foll owi ng conpounds were tested essentially as
S8 gescri bed above and 35 wer e found to have9 ﬁ red liquid
f 3P Klowf spripladiufed pempoungieiApedifh SR ultmg 95-vill agorated liq

handleY i Q% d/ R334 BEho MS&Q@@&%& 6dded Guth D Pitettbk Mtidrdp/Bchannel
128 286 1 nhi bition of

Mouse  Per |
liquid hggglerg Fw‘ élggéﬁ Sa_knix?ﬁe RIS Q?IVE)B fs érla%s}leglecgtf) tt1he egayd) ate usm%{h? %ﬂnek
The mﬁ‘dﬁ}er i@ lowediSrefkt @r ¢(&Sﬁ1ﬁt€k&€3 (D’C ahd tyqatthecqsidn ISEstoneg by adding 60 pL of

freshl},tpr@arﬁfi) ég alialm"r‘?f(%f[ 8&& lglglg%lr &Ogtlhig gdlutlgn 1Z %’angfe}redccg QH ‘M]@H’

azurin, .
plate ginguj@Multimekl . TBe matesdtregﬂoweld@olset/falt@mm“é?ﬁ é TROH] t@éﬁe{é‘ﬂm‘l "W@ 6@“

washectl/aspléa[?e%roh Tth(e) %ﬁé%ek W'ei%ct@iwﬁ%%@iiﬁrécpm i3 thcﬁ/«ﬁ AcB¥ (1d&jb0 41,2 x

ost-injection the mce are sacrific

200 p]i,)nJTmtmg aje bb)ttedwpeg HomL ﬁ@crp@pM—Z(h_s@m@l aﬂ%bqu&]lﬂ) Eard §1osc1ence?1s added
with ﬂ(e@l@t%pt tf@é&@e&és ad fﬂﬂi)v\feh'lﬁ) sit i€ B0 tid ReEdouEon @ pRagBs Miprebeta Trilux
: ‘aﬁwg %é syringe. 10 Cyt oki ne Production Muse
Scm“BB‘?nlcf’ B8 mi¢rBphages are counted with a
herte cglﬁmmste&efrnpaﬁﬂd inelgkample & initipllp tegtedia B) copegptyationi0uM 141 oM
using g@ Sé@ﬁ cillutR)lnét € i’oﬁhdw ICJo@élQes mRCthdars Wiitakd rd 3% df 264 adrting

ovI ne serum lated in

concemrdon 052 nbep b4 M bigEe iond Erediiiare vl U S B A SEe
soﬂw&b@tf&@ﬁﬂh @émpoti uvird dondinxar agreskien SFixarBplbis fesed cFigetially gsgipscribed
above an r e L f) %gmﬁ ﬁx@ﬁ%:gseg:ﬁgmg WiRsacl, bR or s

usl a series of 8 concentrations for 1
hour at 15 37 C (20 L/well). The cells are treated

with a m xture of nhbitiovgfpAMARKAPES Inpifec char i de (LPS)
anﬁAﬂig)M J?”gi_eﬁb‘(alnﬁ{‘% Iﬁo?lg&pc/ﬂacfogﬁagé-&eb\%ﬁ?ar@leed%g at@ démd @y of 50,000

t
cells/g@]g@%ﬂelhﬂﬂtes Wbl 2 n%&dtufnbl?l us 1276 %ﬁeﬁ ??]Véne s%rum hF%ggand allowed to
settle G Rdrd 10 the PotDE@AHE Goll THNBADIrY v frreacig eofiienns, Al reated for 2

hours wa;lhq F\é?l %nsF())If gi?&’erg{t t:ompogfag 614 &ﬂtr&'f l(?rﬂp‘o@m 38Qudtinea fier 2
AT T 2e B

prem X ed Fa St ta u
hours DS PYSAD 8 FUES S BE BHEPTL Ut By e 7O
atmoéphé2é. i Then, valk @b fieD B, tRGed ‘pgllhmm)gen Tnexids anqulee@ regpae endogenous
peroxmoase ?mglg' 1218% o2 bROGANER FBS REHEALAGEN BIXSh GRayf iOfarrR6 out by using an

B v
Antitdig Thizedactioh deamdivy ssigfFEYEIO! (Pirmd ivdick 1 emenhineddshemilaiagoent
substra% a@ﬁﬁt@&gﬁs?rp%}h@fnﬁet& H%@&l uBdnd 'Hféﬂ&i\aﬁﬁ’c&ﬁﬁ}m rations are

1 ShmergmplFAcospoRGref. g ol 3 dpherfig Sgve gt ytound o have

ICs, values less than or equal to 300 nM. Compounds prepared in Examples 111, 113, 114, 115, 119 were

tested in the presence of 100% serum, essentially as described above, and were found to have ICs, values
less than or equal to 500 nM. The following compounds were tested essentially as described above and
were found to have the following activity:
EXAMPLE ICso (nM)
45 6.7
5 4.5
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25 24.4 pg/nL). The prem xed anti-cytoki ne conj ugat ed

beads are vortexed (25X) vigorously for 30 seconds.
wOheo78858394 cyt oki ne conj ugat ed beads are dil ut eBCTWS2008/841644

concentration using 1X Bi 0-6® ex Assay Buffer. For

every plate, 240 L of the pre-m xed beads is added to

5760 L of Bio-Plex Assay Buffer. A MIlipore 96- well

filter plate is blocked with 100 L/well of bl ocking

buffer. The bl ocki ng buffer is filtered fhrr)ugh usi ng

a MIlipofe filt%ation |system and®then toweled dry. 2

washes are¢ perforned on the filtere plate wigfh 100 30

| /well of -Bre-H £ Assay—Buf-fer dry. The
1X anti -cyt oki né conj ugated beads are vortexed for 15
seconds and added 50 gL to each well. This is filtered

t hrough and t owel edlnglgmon(%mh%oare performed on
plates with 100 |/welT .of Bio-Plex Wash Buffer. Again,

MouseReritprealtNlackoghages t hr ough and t owel ed dry. 50 L of
s anfal tioglycohiteanda d giysstagther] tXe @sivhe © gyicase. el dextrpg; 55 &

SOdluIlll ﬁllokﬁé: ) gégf(éysgnqer 0. §Qso§ﬁ&%6§@c@£te NQGhE rEs@ﬂiﬁf? rafﬁ o7 5% a@:ﬂ iil.0 L

distilled yaigy) gre éﬁ]ecgeg fn%qetp@)fe%tglgﬁld: @ﬁa&q/g tgltalle n tanl 4 or post—uSé’ctlon
the miteaf o sh@idic@itand th@5njevied i.privgth mL31PM:ld h@snedm OE)‘eWFU@FlW@ @ndihg h

Bl Vsl iRt J ter through and towel dry.

pertofp it PR e S e e PCT! USS000 041044 o
detectlon anti body is prepared (-10 min prior to use)

cvtokfneProamecrnv plate and 60 L of the prem xed cytokine

8.1%% ﬂeﬂ%né%éc%ﬁ%es%ﬁe(e%teﬁ %1@Qﬁﬁﬁcﬁ&1e§9£ﬁ adjuseld to 5x 10°
ex Detection Anti bod

cells/vcféme%tweamla&ﬁM@B@W‘i"@e&% é’&h b%gia u‘B%&"E‘B“ rozé"r P&é‘tﬁe?‘ I plted n

96-weﬁ gﬁ@nﬂﬁ tidlcells QUWel @R a8 atthere toOle battahekiervelh footidetid dours. The
Myl s i 3 lserigdo IcBebrRStiodd for 1 hour a

test com&n%nd or gqé\daé(? B\/g%ﬁ& te lm'ﬂﬂ toq %Pg%e%ﬁgg 11%9. ép 18] for 1 t

es are p h the Bi o- Pl ex
37°C vww“sux e cellay weajed with 4 rpigtue @ i‘)mgé‘i}ng%ﬂlVda“f}BV\%ﬁ( ) g Lo

U/mL%érﬁl%-y B 16 ndk® aﬂiﬁékmLmenP IThé Qnditie8) mbdSa iPkaeRasEEd dsafed for
every plate and 60 to 5940 L of Bio-Plex Assay
TNFopydduetion Bengaks. L“S‘@e’LdeE?F“‘mB’toFeébrf’ avi di n-PE is added to

each well and incubated for 60 seconds at room

¢ en'p: ;%g&@r%ﬁﬁ%&o lggsegéol?x %lés%yr (Pé(P ﬁ%té?%c;%’lg)gd r @H&l&é #gﬁf G@ZtZ?l)

sett
V\/&'Sll’é&ﬁ)pﬁil‘iﬂd premfxet Thet standatil (Bitandfi e/ W%I'WeBmT%fe@ﬂs recppyitigited
with %9 /u \Né efllte %%t%%]ﬂs%? E%HRS -l’l:lt?eesalg@@s% vofiked for §§é§tﬂ@§] Aefatbdonidqor 30

fer. Standards
minutgmngd|vertexed for T seeprdsdpfon use S A SHOLIEHE Frd i P REDelef f”g‘h%’] iy #12
and tef B bid@lSis Bf R11 IB@NshE@ BéRIVtadtd tottie appro@ireaubi(bthrdr c¢negnirations are

as folgw lsﬁ oBR5E60 OB 5B ]5%5(538"155t 1 §§2%”9’8%r3d?é6%f B 3C782k ] addn

r’cat € usi ng ogl stic re(%1 ?C% 4
24.4 mlﬁo ahe(mr@xema@kcy%]ﬁ%ﬁ)@pgaged@eadgr@vqﬁa;ﬁ:jl (25X h e (bsecon s.
The dafib Aok bEBugaddiRa® @D £ Xeombenfritionlusing 1 EBmRIbxeAsSay iByffer. For

t est tiall .d b .
B3P TGP R .
well flidFgiate 13 blocked witio M0 euiwells ofdotoekivenwiteri § h@l@@m@b@fer 1€ filgred fhmough
usin 3& l\%ﬁg?r% FFH 1&9}3&&%% ﬁ%&v@ele@%bé Qlaﬁlesca?e ﬂeﬁormm &RhHSate with 100

ound adm'ni strati on at 4dclT
oo Bo-Pize vl IV 81 (N0 1 ARSIt SPHP Aieied bps v vortencd for

15 seu%% Qddgg% 1IWE 843 R4, |"[ﬂls Vb@ﬁt&éa throﬁ@hQiﬁd Bfv@eddiry €rwastias are performed
IP-injection of LPS at

hour s
on RO o Blon P BT RELE Barfiiied PEUPT v Rk g Ht o
samp® 0B 61ghdird istadde o édd:ha;alﬁlﬂd’ wkilla Thipid frettateé for 60T9xFendd agspeth gemiperature on a
shaket-é%e {e@tec? Eom ldg%{ & se%ﬁl% 8 EEH thed q‘or%@ J’nﬂlg.l Q:n!n,g.,sé\aﬂﬁ'tﬁen {)lﬁ&mn%é[?efngerator

t The
over@gwp?o\mq}eps are @@F@rqudm@t@ B}oﬁlwg&s Ei ?{hg)rgégeagg towel dry The cytokine

essentially as described above and suppressed
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25 TNFa in vivo with an TMED50 of 2.24 ng/kg. The

Threshold M ni num Ef fecti ve Dose (TMED) 50 is the
wdasw@/as3mhi ch greater than or equal to 50% i NRCODIUS2@®E/041644

was achi eved and statistically different from

control /pl acebo. Oral Exposure Conpounds are screened

for oral exposure in male Fischer 344 rats. Animals

are fasted overnight 30 and administered test

conpounds prepared as suspensi o j . .
deccign oy TP LT g eI AUSD DAL AT b Pl gpine
detectioR aniBOGy %&)% aaeh u_:;Ll d40 10 8MBid- ﬁ)leih%twlan)Anum Pilsus pensi ons

are prepared at e a atuire

oyt bopg s eipias Aian fERLA St o fiHeliror
on a siaké bioettedideelighaa sdttivig § tdethein dom 3@mihutpd ah stting éﬁ avagheseprenerimed
with @Bt Wheh lﬂﬂér' @fﬁs is Eit@&%o@ﬁlﬁmlt@éileaﬁﬁ W{ Yzed MahesGrior to
&St

online solid hase extraction LC 3 h
use) lmedﬁqae@w%map‘% e 19 ??%&%?F&l%ﬁgx AsgaytE fg@ied GqNIE:

Streptmem is adlde&to&Schd\eB efdiiletdteaoosEsecndb at foem Empstatirs on HRPEET
protecfeg tﬁ'om Hai tlllg a&g&% flzﬁl) R U Cf§ %%%gng\r%%?a gxlg%ﬂ:s ar eﬁﬁﬁﬁzd Wikh Bio-Plex
Wash B@T. usmeau@aﬂmmh B beadt arereispinded) i 00 uﬁf@& fnT %?er APPS

Buffet. @Eaﬁdaﬁﬁt&n@sﬁlm)l@ﬁard rEHaléﬁ Eﬁunhﬁb@ lnﬁ%ﬁfeh'ﬁl&beﬁint&fsny'ﬁhﬁ&gs arhihenhronverted
re Sy.nov | av or
to p1cgﬁ”m;fxm?_lglteép%ts gaes éj on, arl Xurllt rd c € %&?edful dﬁgﬂa’[e 'ﬁ!u%% fJ)u?}é&Ln%et

e Ct a our s
logistic segretsivg rrsthp@(ﬂm%lp@’lmﬂseh? P, tBllosR?&b ol tsd € s cqleplatedpde I c a n
r aﬂie AbifpotRf KEFPIRET MBLIPR isAbted Esddntially acldesdrib&t absve énd suppressed

npound has gnr%fffect on an inflammtory response in
TNF%’H@’”%VH‘E)W Thamot x female Lewis rats (150-200 g) are

pl ace in each treatnment group. The animals are given
vehi cl e (1% NaCar boxyiBtkegtd Mhose- 0. 25% Tween 80)
or test conpound (1 ng/ kg, 3 ng/kg, 10 ng/ kg, and 30
”Q/ kg) @&ﬁlohﬁﬁs alPA@niMQEd PR30 10, IBd h mgRE 16 fBhalg Balb/s mice (6

rasarticularl t
mlcelgcfse e ‘ljlb(ﬂn' ?g{)wm%omp%unfl Adinis ]at%on an{c}oses Ig% eaF\\?/oédéﬂe 86 1 gﬂ}ﬂfo@se
vehickal% NeCM@D.2 % Ttvewn-80 liowaten; mieseredeiven ki I@-mjsctlprmfé@%ér 404 nerke. 1.5
hoursjagtg Lg% c}ﬁflengﬁlv I 3& are LS LBMAER idoBuri© bl dBSdol ¢ taABliSdaize Guncture.

G oup#l:  Vehicle (19 - 0. 25%Iween 8 .
Wallewﬁmtmlasm@araﬁﬁwmedr‘é% Ué%ﬂ%ﬁﬁaéf\‘? 7“&59*‘?‘? ‘fgenffipmﬁi)?‘m s
deterh@LIp#3: Test conmpound (3 ng/ kg, 1 nL, PO G oup#4:

Te %ﬁe S &'Q{gmﬁlilﬁgd ﬁ%éﬁgﬂe 5]1s t@gted eR @tlally]a'é dé&r@@@i’cﬁve aﬁcﬁﬁbpressed

mpound TNFa i's
N e B 1IN AF ke S Noren PRty (D) S s e
dose a’-crv@f&h plefidr thih bieqhdl © 50% a0 dasextasvid dnfi stattitidally Ebfaempfren 5

contrDt} Qacel,‘j)ces a dose response inhibition of TNFa synthesi s,
ad freasured in the synovial lavage fluid with a

TMED50 = 3.57 ng/ kg. 20 AEEWEIEin stinul ated nice
eX Chpdandd Iafas;&buncd\ﬂsﬂmalﬁasurenﬁmm Fischdr 3dvsisiay Alimal§ drofasted overnight

and aé%%lls{gr%g { t co q?t] ﬁ@éd&é ﬁlsﬂylsﬁ)g% WSJ h.\g&aljog)q%ﬁhceﬂhlgse PLwv)

aconi c dosed cp
containing Tween 80 (O 25% v/v) and antifoam (0.1% w/v). Dose suspensions are prepared at 1 mg/mL and

administered at 1 mL/kg by gavage. Blood samples are taken between 0.5 h and 7 h after dose

(Jl

administration and plasma are prepared by centrifugation. Plasma samples are analyzed using online solid
phase extraction and LC/MS/MS.

The compound exemplified in Example 5 is tested essentially as described above and the Cmax is
9390 ng/mL with an AUC(0-7h) of 36800 ng.h/mL.

Effect on Intra-articular LPS induced TNFa
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0.2 nL volunme of conpounds at the concentrations of

30, 10, 3, 1 ng/kg. Blood is obtained fromcardiac
woumrtoasm4 af t er 2 hours or other indicated ti nBCpRISZMES41644

and col | ected i n EDTA-cont &éni ng tubes. 100 L of 25

bl ood is incubated at 37 C for 10 m nutes. Whol e bl ood

is then mxed with FITC conjugated rat anti- nouse

Ly-6G mAb (1:250) and APC-conjugated rat anti-nouse

CD1L Ib mAb (1:100) and stinulated with
ot RiccBon A LS 5 BB R S FEP Vg
measm@@ﬁ%ﬁﬂylglhaﬂ/a tehu Al it leQdk df INE@#El tktdeRble aithiB2 hdursf (ince th&joint is
the s1teg]1/bg)§gglgﬁ1& g%’eloﬁatgﬁmgﬁ%ﬁﬁflwéetér? % r\%v]géélfleg or?(lg?dmmlstered compound

has anbﬁamraatnﬂmmnatdrysendmbindwyr@ml es are spun down at 600

ggf&{?eﬁe Bl §6200) z{r% Ih@RaR Qe Srovy. (The andkdis are given

addi t 1 onal yﬁﬁ&%&%& §2§?/ n%% BS o0, é of dlluted

vehicle(1¥6iNaBprB Ry Re P22 TP S39) CART0dy  (1: 100

(1 mg/8id, B eHeik@n) mgEelahd Bingyia) draly, oaemo LéthS %u@es apgpinfsigred

1.10Q di b deftde) Alfbr
“‘“a‘aﬁ%é*\%ﬁg i e Daly f“é‘%*}ég{% @Q%a t ag l%&% S002S- ) ar e
hours, agbtl excklei mltmlg@il voibd0tid] df salipg &h¢ mﬂa@ae‘élect%ﬁ anii HeyeA at 80 €.

tenperature for 30 mnutes. After the incubation, 3 nL
Group®?{: vehia nﬁ/%@@ncwsmweehso addeebyand cells are spanned

sde with additional wash with 3 ni
Gr"“pg%ﬁnsﬁf%?%n /g%’ m%g;q%s are then 35 subjected to
Groupf/$: dmwmmd@m%{%géy%?@ng Beckman Coul ter F500. Mean
Grouphth: Uf@{te&lgﬁmqmﬁg/@hpﬁnmm- MapKap- K2 staining is

+Ly6G cells. Data analysis is

Gmupggaf?wwa r&)@aﬁ%& progr m Treatnent with the conpound
exenplified in Exanple 5 produces a dose re se .

i s ig inensurest wifh-2 copmroagti ovatlable &R It WPhR%@&Q‘gemeﬁt g the

S84 KGmWRe2 BQ4LANS3R6iuBET 80652636k Qibiidrl of TOF o Rathesis, as measured

Pl Ta }é@el nduced ﬁﬁég’ Fﬁf |7:I1_fl cacy Model Female Lew s
mthe%‘?‘élal?avi@ém witesp 4 é¥abs) are inmuni zed with
Bovine type Il collagen (2 ng/m) enulsified with an

H%m@efted@igdeléy Qg SMAPKAPRY RhibXibrkesay byaffosy cytome

nized with o wi
ny ea}a etBﬁg)/cél?ﬁfl ‘Eﬁhgﬁgwﬁ% 484 ar%pu\f\élh st £ f&ﬁ%@@& g{dydogzdﬁ ith
0.2 mL helubagfeomfoutds et theapicentrations ¢fdP.f3s 1 alﬁ/ég rRloqdriiAbRnsprycardiac
punct%r%Xf?er b ﬁéug{jo %%' lat@cgtnﬁe%eltumﬁalﬁ@ﬂﬁctem @HOERbntainidpubeat180 pL of
eve

arthritis a
bloodgmq:qbat?q aﬁé7 “Srfer IIO gﬁﬁl}@% SWe 60%& 153",& B&eawéhe‘%frg njugrated rat afﬂ
moust Dy- éﬂmdamszsaf dn@ APC-hexjubitedstt antimensé GRIID ovhb (IFHE) ang tinulgied with 10
pg/mFa[%Fssr{lycxx glotﬁ cel anc? %m eﬂ&%n&%%ﬁ aﬁlgoﬁ‘@glg?c[ﬁ{ulag&gy&ﬁd@fed atBNeC for

nso treatment is initiated
15 mwandrifoléa@ﬁurr‘alth LeyepdxbufferdBIP Bioscjancegdyp® S THAPHE M {8 0ps::

temp&;JrQrurgr OB blooy%pﬁg ﬁe £p1u?/ @oNﬁ @La?l)b Q% Yd78 tnfiyikes &tlrbatl tarB@riabirecA 6o

Tween "80)
addlt@gq—ldyésg 198ce b54 ﬁxb /P@é 20(1 leﬁ_f dﬂ% an%?la%ﬁw%&%%u & %SSIA% al}tlbody
(1:100 QIPIoR)NC:N Sldnaling/ Gagh, 3041) aid moR@BDBic@lock (14100 @mggxp (B Bisspfences,
553 1%ﬁelﬁp ermedlthz%&)on;%édm (%alr% Ca@%AS@d)ﬁ 5>f ard 4dddPinfelb@UPcells and incubate

ni sol one

st rognsoRRS? BHSAPEHEC ART e F%“t%ﬁ‘li“a§/‘§l“ & Wé‘ﬁaséﬁ g“lerrlse%g? d 3%06[15 e
spankd@ déwn 5 d@¥ @B edvitadditveal smsbavit b chéstain/whsb befler. Vesllf TR

deperated Lo e hﬁo@@ceﬁ&@r s
subje%%eE fr’i anaaig’lams Eﬁg{ragb&ﬁ ﬂﬁ%éd%@m Sspheid-

IC&

Map@apeﬁﬁ%ﬂtanfmgewn@aﬁn ﬁiﬁ?dec%”é%?% |°T”éd3‘"‘5f‘ aﬁ‘iﬂgdﬁ RS eD Bo

program5TrBﬁpﬁé’ngwiﬂi tfle compound exemplified in Example 5 produces a dose response inhibition of p-
MAPKAPK? synthesis with TMED50 = 2.28 mg/kg
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20 Oral adm nistration of the conpound of the present
invention is preferred. However, oral adm nistration
wO00Te530Me only route or even the only prefer PEd/US2006/041644

route. For exanple, transde&’mal adm nistration nmay be
very desirable for patients who are forgetful or
pet ul ant about taking oral nedicine, and the
i ntravenous route nmay be preferred as a matter of
conveni ence or to av0|d potentl. [ cations 25
rel ated to or &atiuese DS Cotrpourtds of Formul a |
”@Mm@é L%Gnsbﬁs @@Ism g{m:ﬁﬂ@rmdr ]tﬁ}bs)tah&rmpmﬁzedlwmws type

Il collﬁgg? gln%‘{usl;rem}a}lfslp ﬁjci}trar?‘ Qq%a Vol of a{l]{l\raﬁ'tr (Q&‘ljtuﬁ'dm 1 ;(1@6) | Be used. The rats

adn1n|strat|on
are imumenjzedheith approkimefely i3 alﬂyftt\mm‘ﬂslop FARdeE by t he physi cal

mally Mt&%&tﬂeﬁ%e@ﬁse bhee el Eamnfal’ﬂ @re COIMnBRiz@rvaleysddter hdgerding to the same
protocglI ;l‘{}edﬁtg‘?egwgcé eve?ﬁe gl‘rltles g&erlﬁﬁdri)g S\%llh % ar{dq'jzcﬁé/sé"@ftone or both ankles)

on S ar naceuti_cal flg,eﬂC t at
from 12 8t 14 dEdjaftdr 8y ﬁrsmmmqug;b | Tihe ﬁlfsﬁ‘t:‘f e@ejllly %111 8 trﬁaﬁ%en groups

the fird? El%\{ s IBE @M aﬁ@dreaﬁaﬁﬂmﬁihzttédm edch eat posejiad Ed141 (hysa manner

known in the pharnaceutlcal art The carrier or
Treatei FPP2nt may be a solid, seni or |iquid

Grouprieitebick &1% N#Catbowthsléquvléseé%z% T/Véeﬁ]il ﬁq) é rPredi um for

the actgyeid gy edient. Suitable carriers or excipients
Group® Rst\66hpoudd) Omp/ke, M il RO, Bid x 14The phar maceut i cal
Gmmﬁbnwmammmmh1mmyhbémhdﬁpB@G1ﬂor oral, inhalation,
GrouppidFestrepraproahd, 3Gpe/ken pk0; B@é 4nd may be administered to
GKNH%%“mﬁQWPéHP%$ﬁ1ﬁﬁem?dﬁﬁ1 of tablets, capsules,

aerosol s, inhalants, suppositories, solutions,
Ankleslisspeerisinennsgd vih calipers b fdyea wek ampeeorlgin Frit press¢d s the area under
the culle ?&l?@tgeﬂe&\/e@ R @1 cﬂﬁ%sﬂé GhfRElAdoh SdoRk ard satisadal gnaly.‘ﬁ@erformed The

compprRRia ey etd e E RS r RGO

therapeutic admnistration, the conpounds nay be
| N6AT PREALREN W tﬁ&oﬁﬁ&h@éf@{étp&s@fhﬂveuﬁcﬁds prdfertelileHCfVGVﬂm ool

admu}g%?tlwggssnowg? (gxfygoute % §YNI ¢ OI%{I FI%F rrédﬁbl{ti FOT e?niﬁ;ﬁ@ Hﬁfs&ﬂlﬁﬂ
admirpstretPamay baovesy detinablé fr p_,agmsaﬁhﬂ arg fforgedialor peﬁl%anboutﬁlilég oral medicine,
and tﬁe%ﬂ&%&g rffe Iﬂap Be ﬁétﬁ'&ﬁ B a thdiéeoT tdnOdhiendelvtoandid pogential complications

L 1l eous
relateB éﬂ"{“}l &clglreugf,tra.rl%)r r%og;g%n of %rrnulaeﬁnag %B(? dea!drﬂﬂlsﬁgg Qy &Jﬁ?e ﬂQn

convenren et ween b
intrarmlsoulsr, infi@84pad pr mﬂ‘@cﬁﬁb‘plgfhlp payficulap @rcgmqtatnces T’ng rm ?.thuasiiratlon may be

varied iﬁ%nﬁ%ﬂ&ﬁ!a@bﬁh@piml PrépeGie g B8 tiugsDMS cdngenisnre lof thdyatiengand the

sui tabl e dosa abt ai ; ition, Mac
ey 38 iy o ol 5 ELELSLEES, M g v

Publighiresar @2900ns of the present invention may be
detrgs ﬁﬁ.‘mﬂﬁ&uﬁm c@ﬁ RBEE atd@lebarkd i Whiadner vieh énows ki thd hakmaceutical art.
The %ﬁt@} crsr%gcg)l%lg}ay;bf & 60?% sémi sohcf 3 hépcf @Hﬁtléljla?ﬁmt c%ﬂ SQIQQ%%. vekﬁ@éjor mediuvm

| owi n
for tied§tivy merediont. Lorerircarion ewxg@erweﬁ %‘r‘f@o‘”ﬂﬁsﬂa? ﬁkﬁ}? P}‘ﬁwaceuﬁ .

com&)ﬁ lidnth-9 $€ adaﬂ'écprIQﬁ;zfl }{&Eﬂaﬂldnj pagneal, bitbpiabse ol mgebeatininistessd to the
: L ns1ons or the like.
patleﬁtI na:‘ihg EoFer/ gff"c%‘l)elt ??Bsuiél f\efrosr)ls %Qlarﬂ? aupgtgsﬁ&fép ’soll!ltﬁﬁst &gﬁ the liki

ose or crum p
di Shateppat offye meen ingendorapey 28 dmipiggedraii f?fc%ﬁﬂlpfé with an inert
dituenf & §'¢Q>91Yés g%ﬁpre%&ﬁhttﬂ ot aFocthe Gipoe0lf afabtherapeutio adsigishetivnathel

com%olelédé % eg;nﬁoayoraiegrv néxglp%n d fRa in K gﬂ%so'f lté%@ th%@h@@gaﬁsules elixirs,

enat et ab Ie oi .
suspepisionbasytups, safels, cheydnecenng '@Fi Hlall & iThesg Brﬁpaéq%%? ilapuld copain 3t fygt 4% of
the c@ﬂﬁ&l‘l@(g% %rbseiilﬁmve%tﬂﬂl thH'ﬁcdl\a ligyeldiest Buf Biyebe asidd fpéndimo ul.’;waﬂe

and sweet eni.n ents ,s o nt of
partlﬁl}lar §c518 %quﬁomeng\éb % él 4 / UG Qbo?f?O %0 c;)rlfl fﬁ% géglé gﬁtﬁqu{‘j C’ﬂﬂ%mo
the campouQprprep peqompwttlonsn@pﬁyhat gﬁlptﬁl}lﬁﬂog@g%wlglbe Waérf‘?@ ePreferre
flavoring. Wien the dosage unit formis a capsule, it

may contain, in addition to materials of the above
type, a liquid carrier such as pol yethyl ene glycol or
a fatty oil. Oher dosage unit fornms nay contain

ot her varlous naterlals that nodify the physical form

o a1 o
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exanpl e, as coatings. Thus, tablets or pills may be
coated with sugar, hydroxypropyl nethylgellulosg,
woabyrssieacryl ates, or other coating agents. SPCUUS2008/941644

contain, in addition to the8present conpounds, 15
sucrose as a sweetening agent and certain ’
preservatives, dyes and colorings and flavors.
Materials used in preparing these various
conposi tions shoul d be pharnmaceuti cal re d

composifia3 atdopeéparafions pfike PeaYILiAYeatiqn&ay be deﬁnﬁ‘?eglb}é/}n?tg%?s willKnown to the

skilled arREdTU Iatlon S prepared by addi ng 1%

Na Cgl{)]gg X FI%%?J ﬁ(()]plh ?__%e &eﬁ{%ﬁy\&ﬁﬁmkﬁk dr B6re @ﬁtﬁé foﬂ&l}vmg

adjuvanfsOintiers such aa:oeldg)e,ﬁ)gqirgﬁyprypyé Felﬂélesﬁ %owéaﬁggpemﬁ&sg % 8%%1673
eXCIPICI{tanl] gﬁ"uentg chh g&X @tm ﬁctose?tﬁlcﬁ@ﬁ&@ﬁs celglpse da@tcahwm@pﬂpgateg al |
dlsmtegﬁza%%/ag%gq s@lﬁ-‘[ ars a(? carmellose (géééc{v%'ogeogd&mtsﬁrcﬁ‘ Ql?&tates&rm&gndlﬁe

ance
ke nrenlsas: thignisum RIS 8 A a%@temse%bie e s such

as collogﬂlasﬂlc@{jcﬁmt Veettmg \ﬂé’éhtls ﬁlch A& etdferiaucyd sifate sxtdipblysorbate §@end
sweetenét%?ag%{srgl? &% su%r?,'s ame %Q:QH nﬁ?UéAd@&l oaﬁ]ﬁavbﬁfgrigdﬂ{ su&i ade

OI‘ e ove dosage an
pepperthint, @ebhd calicyaté q>rmapgetfh\@n§g: opiesn e desae “P‘h@ ;

in additfd¥o mdtdriaWof the abb& 48 (iﬂfqﬁiﬂ @(ﬁﬁbr tualats polyehydaneglydo! (@fa fa(tth gil. Other
dosage %{%%ij;gx%é ?%:?m othey \{aﬁoug}ngtl rﬁatisqﬁafﬁo&@fyltﬂe pﬂ%lcﬁ e E)fﬂl@db@agb Vit for

r

example s ot oY et oo BRTRY 0¥ AT P

po1ymétﬂa€ry19£§ 319&&1er SoRtitle @gelib. SElps nitly S drttzdt, nGwiditicntiethepreserd compounds,
oun

sucroseaaﬁ grs)\?(e@geb%%gg% an cer%laﬁ'gﬁ ng gs%ﬁ@&lor&@%ncﬁ@@ors WwedtgHats used in

V|dual atient, and
prepariggihese w@rpumompwém@‘,a]}qu@ﬁ@ p@ngaf,wf ure %n% g’% %1@ Zt).n’cs used.
A pref?rg FHRAR B 1sQep by abifthg\NE mCAbMymé_thquﬁlhd@nﬁ@% dwesh to the desired

For mul a | X NNHRZH where: 5 Zis selec
t
dose of 4 IPPFRE° fgl:roglﬂg consisting of Y Y N or

f ﬂthm:cmhpem)g$ Qﬁ]jpm@@,]i a1 E0FTR eéf]ect%ovg admge]\i(gﬁge range, ﬁ) %gaﬁnﬁg
dosaged BQ’ dg\ho%ally 1A wYihiX the €ngd of okt 0(0091) to fhoing 3P mg/kg of body weight. In

some instances dosage levels below the lower limit of the aforesaid range may be more than adequate,

gxh]tsa sule i mﬁ gontam

while in other cases still larger doses may be employed without causing any harmful side effect, and
therefore the above dosage range is not intended to limit the scope of the invention in any way. It will
be understood that the amount of the compound actually administered will be determined by a
physician, in the light of the relevant circumstances, including the condition to be treated, the chosen
route of administration, the actual compound or compounds administered, the age, weight, and response

of the individual patient, and the severity of the patient's symptoms.
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10 Rl is A-C7 alkyl optionally substituted with one
to six substituents selected fromthe group

woaneissiomg of hal o and Cl-C4 al kyl hal o; C3- C6PCT/US2006/041644

cycl oal kyl optionally subst@tuted with one or two
substituents selected fromthe group consisting of
Cl-A alkyl and trifluoronethyl; or trinmethylsilyl; R2
is phenyl optionally substituted with C1-C4 al kyl, or
pyridinyl optionally substituted with C1-C4 al kyl; 15

WE CLXINIs hydrogen, Cl1-C4 al kyl, halo, or Cl-C4 al kyl hal o;

where:

RB A Snfpdm@daokdthaiopt i onal Iy substituted with C3-C6
cycl oal kyl; Cl1-C4 a| koxy; Cl-C4 al kyl hal o; C3-C6

cycl oal kyl optionaR subgjitutedkwi th one to four
substituents sel ect%’%—%{om\t heZgroup of Cl-Ca al kyl
and trifluoronethyl;y prlﬁ dyl, phenyl or thienyl
each optionally substizt ued With a first substituent
sel ected fromthe gr®up consisting of: hal o, cyano,
Cl-A4 alkyl, Cl1-C4 allcylhalo and C1-C4 al koxy, and
optionally 20 further substituted with a second

s Alsstlededdiom thegroap eaagsting &fm t he group of Cl1-C4 al kyl and
hal o; Ra is hydrogen or Cl-C4 alkyl; or a
pharmaceutically ac table sghki thereof. 2. A
compound of d ai w éﬁ\g X N Ra WO
2007/ 053394 PCT/ U32066N041562¢ ~3.” A conpound of
Caim1l wherein R4 is hydrogen. 4. A conpound of any
ofx i{CheRicta® frdm hogrdpwheisinglR? is 4-tolyl. 5. A conpound of
any of Clainms 1 to 3 wherg B is CI-C7 alkyl. 5 6. A
conmpound of any of d ai 1o 3 where RL is

tert-butyl ~7. A conpo ]\@(u\cmi/ of. Sl ai 1to 4

wher e T@e-d;fluo;’l\p@nzw. 8. A Forgound, of

Formula | SO RN i 0 TN N NN N H R
yl5

1-(5-tert-But 2-p-tol yR-2H pyrazol -3-yl)-5-{6-[4-(2,
6-di f| uor o- benzoyl ) - pi

perazi n- 1- yV] - 2- net hyl - pyi di n- 3-yl }-ufida. or a

phar maceutical ly acceptable salt thereof. 10

R! is C;-C, alkyl optionally substituted with one to six substituents selected from the group

consisting of halo and C;-C, alkylhalo; C5-Ce cycloalkyl optionally substituted with one or two substituents
selected from the group consisting of C;-C4 alkyl and trifluoromethyl; or trimethylsilyl;

alkyl;

R? is phenyl optionally substituted with C,-C, alkyl, or pyridinyl optionally substituted with Ci-Cy

Y is hydrogen, C;-C, alkyl, halo, or C;-C, alkylhalo;
R? is C;-Cralkyl optionally substituted with C3-Cg cycloalkyl; C;-C4 alkoxy; C;-C, alkylhalo; C5-Cq

cycloalkyl optionally substituted with one to four substituents selected from the group of C;-C, alkyl and

trifluoromethyl; or pyridyl, phenyl or thienyl each optionally substituted with a first substituent selected
from the group consisting of: halo, cyano, C;-C, alkyl, C;-Cy alkylhalo and C;-C, alkoxy, and optionally
further substituted with a second substituent selected from the group of C;-C; alky! and halo;

R* is hydrogen or C;-C, alkyl; or a pharmaceutically acceptable salt thereof.

2. A compound of Claim 1 where X is

=<
N

R4
\ \)\/N W/I
R4
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9. A pharmaceutical fornulation conprising a conpound
of any of Clains 1-8 in conbination with a
woher7vasmut i cal | y accept abl e exci pi ent, carri ePCTAIS2006/041644

di | uent. 70
3. A compound of Claim 1 wherein R* is hydrogen.
4. A compound of any of Claims 1 to 2 where R? is 4-tolyl.
5. A compound of any of Claims 1 to 3 where R!is C;-C; alkyl.
6. A compound of any of Claims 1 to 3 where R! is tert-butyl.
7. A compound of any of Claims 1 to 4 where R® is 2,6-difluorobenzyl.
8. A compound of Formula L:
. O F
(\N
RSN B ead
N,
NN NN
H H

9

1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1)-3-{ 6-[4-(2,6-difluoro-benzoyl)-pi
perazin-1-yl}-2-methyl-pyridin-3-y1}-urea.

or a pharmaceutically acceptable salt thereof.

9. A pharmaceutical formulation comprising a compound of any of Claims 1-8

in combination with a pharmaceutically acceptable excipient, carrier, or diluent.



