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RAF | NHI BI TOR COVPOUNDS AND METHODS OF USE THERECF
[ 0001] CROSS- REFERENCE TO RELATED APPLI CATION Thi s

wappbilzabd on is related to and clains priorityPCnus008619284

U S C 11 9(e) to U. S. Provisional Application No.

60/ 683,175 filed on May 20, 2005, which is

i ncorporated by reference herein. BACKGROUND OF THE

| MZRNATOE HIGHILOAD CONAENTRAVEN COMPOSTTENSIFORBONTROL OF
aspect, the invention relates to conmpounds that are

i nhibitors of Raf ki nassgTePARAIITES conpositions

contai ni ng these conpounds and net hods of use. The
compounds are useful for inhibiting Raf kinase and for
treating disorders nediated thereby. The invention

al so malsaippicdtion RiiMe @aoltl frofi dtpehding prvixsHAppiicatibre
present invention for in vitro, in situ, and in vivo
NuaHep60/588040 Ifiked MaR240200BR MERdrititandie€lbsiFe obwhich is hereby
associ at ed pat hol ogi cal conditions. 2. Description of
ifteriab@bptefeipcart [0003] The Raf/ MEK/ ERK
(extracel lul ar signal -regul ated ki nase) ki nase cascade
IBAQXGROBNDI OF tTHENSVENTION Si gnal s from nenbr ane
receptors to transcription factors that control gene
expr egsthpod Wetdpasdsiteg comriohy iffectingataranblobdeeahimalsdhaude
progressi on (Robinson, M} and Cobb, M (1997) Curr.

@olks) mitee) llce Bileds, bRl he 28paradite Sudiasgrdesiossp, pitiay dskcts
cell death through ERK2 and p90(Rsk) activation and
MesiHyHek W e@phaduLpamis) bhe nigrdtinedibteeos larvaegutiator y
proteins (Shelton, JG et al. (2003) Oncogene
2Bd89rmelspRarRlDermiEigobth Bidafld, Geistrasinius asltases ahd Cuterebra sp.
controls apoptosis and can phosphoryl ate many

apeaepsi ¢ and cell cycle regulatory proteins. These

pat hways are interwoven as Akt can phosphoryl ate Raf

and r estflumirorietis usefatior et proventian dndRabntediiof estation by
required for the anti-apoptotic effects of Akt. Raf is
2clopyrasitdd inevdrin-isiosdstiearirmals e Mopicalnaipenisifatin of this active is a
participates in the transm ssion of growh,
ardferrepepthadifor admindtdringrteis cbapoa. messages. These
signals can be initiated after receptor ligation and

are t mansovidd estftiproreotiaT sgairist bbepiiaBlitik infetionorddastetion in
t hat subsequently activate transcription factors
Q@Rhitidddiet @inERAIE it eX PEsieBiead us&edrmutatiangrhhving & nelafivng hiyh
whi ch expresses oncoprotein kinases: Raf-1, A-Raf and
Roddfig(d¥aciNe syent, it sueit fornulatidr@9Bistibelstatng, soth with respect to
12(12):1903-1929; Ilkawa, et al. (1988) M. and Cell.
BheophysRabiprratatidn, 2608 4lsoSith asspadatheethemhical (s1481IQY of the active.
Oncogene 5:1775- 1780; Konishi, et al. (1995) Bi ochem
AMudddivopiRore. is Bas of Sowenal udédfi( bpediklabaybnts Which hbve tuRdf

ki nases are functionally present in certain human
partiapapsicatiorciel tr, contdl dftiebs aad) Gtksasi arfnalse padtiomatyan
result in abrogation of cytokine dependency. Their
lcOGPhEbE BinERe Siashi sdogs| t4te bnd BoBES eard-IR8étoai Sudh &pdattle,
requi re additional serine and tyrosi ne phosphoryl ation
whédp and deatdN niegiparticafarly avastayras thowat incérpprovidiel 4-6 weeks of
activity (Mason et al. (1999) EMBQJ. 18:2137-2148),

arsle BoRdfonhicascartidis ik edrapariasatimbisniastat aeudll be ytdntially
either A-Raf or C-Raf. The three Raf oncoproteins play
eeéful formahp befer spedideir suitbtgosallatvrefcolid pesicfoprad
anti-apoptotic signals. Recently, it has been shown

that B-Raf is frequently nmutated in various human
cancers (Wan, et al. (2004) Cell 116:855-867).

Devel opnent of specific Raf inhibitors nmay prove
efficacious in cancer therapy. The cytoplasmc
serine/threonine ki nase B-Raf and receptor tyrosine

ki nases of the platelet-derived gromh factor receptor
(PDGFR) family are frequently activated in cancer by

mut ati ons of an equi val ent am no acid. Structural

studi es have provided inportant insights into why
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having from2 to 4 carbons, wherein said al kyl ene,
al kenyl ene and al kynyl ene are optionally substituted

WOWRMh/1271329 or nore groups i ndependent|y sel ect eRICT/D82006/019284

hal ogen, OH, O alkyl, and amno; and nis O 1, 2, 3

or 4. [0010] Another aspect of the invention provides

nmet hods of inhibiting Raf kinase activity, conprising
sloRétaskess)JomnuRatforkafmastefluthikdhedis nefdeadificMeby idinBbiuBiliy in many
amount of a conmpound of Fornmula | or a conposition
€6I0érds, Hnadtsdndtpsility Gh Bfe dredamiab af primaifyGidchblsAnot her

aspect of the invention provides nethods of preventing

or tr&ad hmabjetissfare pssenl inmntien taprauidataréytildiedmposition for
ki nases, conprising admnistering to a mammal in need
picdladministratioe Whicatofiptiesd 4 wdathBRHIGh iohdiag P Ae@aflachifihe and
Formula | or a conposition containing a conpound of
hbrchwilRprovide pxataplicsirarh esloparagitis aasstaticnl dviedtsavaesgeously,
include, but are not linmted to, hyperproliferative
tHesformigiation camUfunEtRpERSS edricentrate awidiciawith gpeslé hagaifications, can
pain, mgraine or neurotraunmatic di sease. [0012]
Baekisadedneetfopd widevdrieyesfiatitst apieas.dEsusTRidesientated
preventing or treating cancer, conprising -

agtmufatist eam bg utiized 3an¥rasll volurie epotadn fotrliatidrs dbredidndnfor
ef fective anount of a conpound of Fornula | al one or
protegioh ionadrnpanivn bhines walle fupther adilldibhs oarabe GoilFeawedS
havi ng anti-cancer properties. [0013] Another aspect
abnvehtiorian pemt-oroprogucte ifehearnaationgzy witd solf furdendilliohs Giflizable
use in nedical therapy. [0014] Another aspect of the
fomeeniidifisal gprays digiser@dciapghuanl aglosbiapral ér d plirap spse vas

a nmedi canment for the treatnment of an abnormal cel

gu@atdus voluehelsi af dobAyeadmuirapplication tdthe f£6015] Anot her
aspect of the invention provides the use of a conpound

of Foltisibigo bniobjeichef thiaprdsaat inventioh t@ provitiecanmetHodffer preventing
the treatnment of an abnormal cell growh condition in

ar fhedting acaricor antthropbdBdtopardsine inessttippas tniatals, kepecially warm-
i nvention includes articles of manufacture, i.e.,

kiobed atinals, ssing tike compssitiofs of theanventien.! , a cont ai ner,
and a package insert or label indicating a treatnent.

[ 001 7]t isheastherrobfesqt @€ thisihvédrtien itdeeinte encorited thdgsroliferation of
nmet hods of preparing conpounds of Fornula I|I. DETAILED
BliGRbdetd ioNvar-Olbibd é INwiiNAIs @ fr8long &dHb & oldehdf GRS iNIBRically
[0018] The present invention provides conpounds, and
ph@licdectid, wdtalthé tormulatibh oeiag inflldraddfgenti® @ho@gieto avoid adverse
potentially useful in the treatnent of diseases,

ekin giddtiomsugartddminidtratior] @eswitiDithe ladiliedohe Badfindd iRdiseanimal’s
[0019] The term "al kyl"™ as used herein refers to a

skih ahavoe dodtioveathe aimddetaet ésh-gebtattiormonoval ent

hydr ocarbon radi cal of one to twelve carbon atons,

wher eTheddandadikyt obij@cts obdhe pegseheino@itionnvdll b¥come more apparent
substituted i ndependently with one or nore

froinsthé Hesonpgortlgresdfizetionr belw dntadip lappededadidiss. gr oups

i nclude, but are not limted to, nethyl (M, -CH3),
SUMMARYEOF TIGERQYBNTION pr opyl (n-Pr, n-propyl, -
CH2CH2CH3), 2-propyl (i- |-propyl - CH(CH3) 2),

1- but Yhe presBht: lnﬂhﬂblﬂ|prowd3§2@‘ﬂ2l6b8@5ﬁdentratd@rhb’dsitlons for topical
-propyl (i-Bu, i-butyl, -CH2CH(CH3)2), 2- butyl (s-Bu,
adrltisyration WhiCRIMpHRELR b, weightes tyilmad-teeiepy! (t - Bu,
t-butyl, - C(CH3)3), 1l-pentyl (n-pentyl,

- CH2CH2CH2CH2CH3) , 2-pentyl (- CH(CH3) CH2CH2CH3),
3-pentyl (-CH(CH2CH3)2), 2-nethyl-2-butyl (-

C(CH3) 2CH2CH3) , 3- n®et hyl -2-bu?cyl (- CH( CH3) CH( CH3) 2),
3-nmet hyl - 1-butyl (-CH2CH2CH(CH3) 2), 2-nethyl-I|-butyl

(- CH2CH( CH3) CH2CH3), 1-hexyl (-CH 2CH2CH2CH2CH2CHS) ,
2-hexyl (-CH(CH 3)CH 2CH2CH2CH3) , 3-hexyl (-CH(CH

2CH3) (CH 2CH2CH3)), 2-net hyl - 2- pentyl

(- C(CH3) 2CH2CH2CH3) , 3- net hyl -2-pentyl (-CH(CH

3)CH(CH 3)CH 2CH8) 4- nethyl 2- pentyl (-

017 N1 WS\ 2~ s 2~~~ 17
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(C-attached). An exanple of a heterocyclic group
wherein 2 ring carbon atons are substituted with oxo

W@ 20p/12m39%eti es is 1, 1-di oxo-thi onor phol i nyl. TPET/US2006/019284

het erocycl e groups herein are unsubstituted or, as

speci fied, substituted in one or nore substitutable
positions with various groups. [0031] The term

" het eabauityd% td et 25Y%Oofandtameniadrent aromati ¢ radi cal

of 5-, 6-, or 7-nenbered rings which includes fused
ring aysuit@ys id abodt@ass ofengidgigvdyfenty i s aromatic) of

5-10 atons containing at | east one and up to four

het er apdwtipstosloat 1 5% of rapsurfactah@@d, oxygen, or sul fur.
Exanpl es of heteroaryl groups include, but are not

|'i m t ebouitG0% ¥ alsbut B0% of 2l cdaiwlsphventpyr i m di nyl
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,

t hi enYhe presexanobntion flibhexpedwdes somathol Yor, preventing or treating
i sot hiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,
ebidpangkitic irFection ataifestylion ihanzaimaisiaoddd ardmanehici yethod

i ndazol yl, indolizinyl, phthalazinyl, pyridazinyl,
tompasasytbpicalsoadminisidring i thieiatinatlan gearicioglly, or arthropod
oxadi azolyl, triazolyl, thiadiazolyl, thiadiazolyl,
Eubparasijitidalestrative amaont|of tHeesongddsitiop € this invention.
benzot hi azol yl, benzoxazol yl, qui nazolinyl,

QETALED DEFCRIRI DN IOF THdE WENMTION ur opyri dinyl. Spiro
noi eties are also included wthin the scope of this

def i nirt acoorddrekavihahy bregesiupgention, thehighriedd gorentate

di-, or trisubstituted with, e.g., hal ogen, |ower
abikpbsitidreveampalsk owatafluraibarad; ki lopti@ray briddied egesroy benetradion
hydroxy. [0032] By way of exanple and not |imtation,
eandresr, zonadfadtdne tadacyartiesobrdt. HEtednvantiph alsar rovidexda chethod
at position 2, 3, 4, 5 or 6 of a pyridine, position

Bor plevebting obtredtingoaridaz antteopqbsedtbparasific indectibn oo mfdéstation in
apyrimdine, position 2, 3, 5 or 6 of a pyrazine,
paghibicaded anidnald by tdpical applieatan ¢f thé eforedaydifophulations.

t hi of uran, thiophene, pyrrole or tetrahydropyrrole,

posi t Pesfe@ed Aighdbadbcafcentrate xampbs@tiorisafdiaiz tdventisn comprise on a
t hi azol e, position 3, 4, or 5 of an isoxazol e,

preigar ol woluroe basiet hi azol e, position 2 or 3 of an
aziridine, position 2, 3, or 4 of an azetidi ne,

posi t aboutB% & adout 25%6ef nletaftumiBorad; a qui nol i ne or
position 1, 3, 4, 5, 6, 7 or 8 of an isoquinoline.
Exanphesutd¥% tmaban 160ncfecbriigingrageyt;| es i ncl ude, but

are not limted to, 2-pyridyl, 3-pyridyl, 4-pyridyl,

5- pyr bbglt,2 ©-gbout 65%, arkt gepetidhzabopt 2 td apyuti 8%azéfaydurfactant
5- pyridazinyl, 6-pyridazinyl, 2- pyrimdinyl,
4-pyranddi nyl, 5-pyrimdinyl, 6-pyrimdinyl,
2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl,

2- t hi aBoutyd0% b aoud 80Y.\f aasardersbivaaiol yl . [ 0033] By way
of exanple and not limtation, nitrogen bonded

het er ocyartais embddinengs auy i 5% a6 ebharkdes matafiuasidnedintiuded
of an aziridine, azetidine, pyrrole, pyrrolidine,

2r thy comipbsiton, 3. @yaboat 20%6, I carthrzerbodimehtdaatolut BYrte about 15%
2-im dazoline, 3- imdazoline, pyrazole, pyrazoline,
BrigyingagentieinclBidpyr @ig.adbone1 0% iiaciudéd ein dairialy @énbstiments

i ndol e, indoline, |Hindazole, position 2 of a

BboutH00] B, about 66%i catirisoRentioBicludea. 4 of a norphol i ne,
and position 9 of a carbazole or b-carboline. Exanples
of nitrogen bonded heterocycles include 1-aziridyl,
1-azetedyl, 1-pyrrolyl, 1-ir§dazo|y|, 1-pyrazolyl and
1-piperidinyl. [0034] "Substituted al kyl",

"substituted aryl", "substituted heterocyclyl” and
"substituted cycl oal kyl" nean al kyl, aryl,

het erocyclyl and cycl oal kyl respectively, in which one
or nore hydrogen atons are each independently repl aced
with a substituent. Typical substituents include, but
are not limted to, F, d, Br, I, OH OR R =0, =S

OIS ARl1. 7 7\ 7 =\ RN 17 7\ N\ L. £ 7\ 7 7~=\ 1R IS ~7 ~\ ™~
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nmet abol i tes, and pharmaceutically acceptable salts of
such conpounds. [0056] The term "sol vate"” refers to an

waoyrayabde of a nolecule with one or nore sol VREIL/US2006/019284

nol ecul es. [0057] The term "prodrug" as used herein
refers to a precursor or derivative formof a conpound

of Formula I that is less cytotoxic to tumor cells
conpapgdetrit M&]ir’@ﬂbﬂz)@tbo@m?éﬁyﬂpé}ﬁicﬁaf by, It isbslielsd that the
capabl e of being enzymatically or hydrolytically
aehpysticid dTithe preeertie@ntic Ravdthe REUisiRGANIRY BRIVRIE of physical
form See, e.g., WInman, "Prodrugs in Cancer

eheoptiphiagynteBicoeMeratwedn BeGuFbytant &Re trhéafumitéhe. The
pp. 375-382, 615th Meeting Belfast (1986) and Stell a,

8kacthaturé br perintgRictidhsGh @krioin, Hodppaedhtly ehd alirgRiAH stabilizes
Drug Delivery," DirectedDrug Delivery, Borchardt, et

e metaftin)zon® ih sAYibnD s thlerala tiitens rdstAdit forn&dhYesins
of this invention include, but are not limted to,

pleakphed physictl @harab@ristice @veidtime, without loss of potency of the active.

t hi ophosphat e- cont ai ni ng prodrugs, sulfate-containing
PurdtrLige fopepatiches omitishty vigtons esibs estaingd Yipers ¥t intteslanimal’s
prodrugs, b-lactam containing prodrugs, optionally
skibahd/ophaid, gdenonelcaced averdes gsyredipaliog opfiradr ugs or
optional ly substituted phenyl acet am de-cont ai ni ng

pr odr ugkiLely; ft haebeeyfodad fesa mighabae torfcehtra@r dnigoditibes can be
prodrugs which can be converted into the nore active

fuythet oiized o pepdreigioreRilQrr dttHosltivns forGlppltatie® Iw@idAS other
of Formula | wherein an amino acid residue, or a chain

planheve, 0F., fobuSe &8 agour-bivbr 14rhé agintdls, fag W Iprayrion targés btimals or
residues, is covalently joined through an am de or

28 batdobpusk, tand asfa wetepdiiutable Ty fiURKYN B 2eidiiBA XY tHeGe&t aift/or
group of a conpound of Formula I . The am no acid

weter dugsly bhahioas, urldet tredttenDt THi$ had 8@ dual adva@tadf of providing a
natural ly occurring am no acids commonly desi gnated by
tdriceatrhiet tfemmwationahat, caf v shlpped tdtHelshRl-user for dilution and use, or
4- hydr oxypr ol i ne, hydroxyl ysi ne, denovsi ne,

icsadiatepsictiate Brimelaty tdprebadi the compositidrisi€lhe hi?h loading of

bet a- al ani ne, gamra- am nobutyric acid, cirtulline,
hetadiayiicpiene theformsigtiontBus providel angnfingd|ureé bf forhmetion to use
sul fone. [ 0058] Additional types of prodrugs are al so

sa ospaeattbrmbition Tt iastatce, forapnpanaanimals cstpeciafly felines.
conmpounds of Fornula | can be derivatized as am des or
ThkgbnaestratescanAberabotinged B amppsrop fBBGHIS sciVert fdruse as a

i nvention conprising free hydroxy groups may be

plsurionadriiz @dspedsy, lor el weter oy pesudestht ifegt/vber Byéltiaxy

group groups including to a phosphate ester,

hem sMetifinatifnedagebinys druswiacetetihary applications, is described in
phosphor yl oxynet hyl oxycar bonyl, as outlined in

B dated No. 8H4BE78 VAo . e Publighed 2@BIfcatid® 2004L6122075A1, both
Car bamat e prodrugs of hydroxy and am no groups are
atoporated bieleth byaefaresces aCHepMEdlg, iPIsQho@as (EWR)foRqLe
esters and sulfate esters of hydroxy groups.
BanbptadnypatBaeifladrometyphenglabiiderss)-N-perifRissoniahdky)phenyl]
and (acyl oxy)ethyl ethers wherein the acyl group may
helradneghibokaeiieer, optionally substituted with groups

i ncluding, but not limted to, ether, am ne and
carboxylic acid functionalities, or where the acyl

group is an amno acid ester as described above, are

al so enconpassed. Prodrugs of this type are descri bed
inJ. Med. Chem, 1996, 39, 10. More specific exanples

i ncl ude repl acenent of the hjbrogen atom of the

al cohol group with a group such as

(C1- C6) al kanoyl oxynet hyl , 1-((Cl-C6) al kanoyl oxy) et hyl ,

| -met hyl -1 -((C 1-C6) al kanoyl oxy) et hyl ,

(Gi - Co6) al koxycar bonyl oxynmet hyl, N-(C

i - C6) al koxycar bonyl am nonet hyl , succi noyl ,

(C] - C6) al kanoyl, a-am no(Cl-C4)al kanoyl, arylacyl and



scope of the invention. The term "tautoner" or
“"tautoneric form' refers to structural isonmers of
walrdobaeBme energi es which are interconverti bl ePUT/ESH06/019284
| ow energy barrier. For exanple, proton tautomners
(al so known as prototropic tautoners) include
i nterconversions via mgration of a proton, such as
ket o-enol and i nm ne-enam ne isonerizati of€F,Val ence
tautoners include interconversions by—+gorgani zation
of sone of the bonding el ectrons. 0@ The present
invention al so enbraces isotopicglly el ed conpounds
of the present invention which av§_| dentical to those
recited herein, but for the f hat one or nore
/“{;Nl ng an atom c nmass or

atons are repl aced by 4
mass nunber different

particul ar atom or ef,enment as sp F1ed is
contenplated within the scope of the conpounds of the
invention, and their uses. Exenplary isotopes that can

be ingﬂ&@ﬂ%@g@ﬂs op‘[:)Q %H\%Hﬁ@ncgf éd“t%bl'e”f&etrxgé lﬂrthe compositions

i nclu pes o gen, car on, nit

Bt(%%‘%f?ven‘ﬂgr?ﬁﬁ gﬁn aggllnf)ylff&tefdl tgoatlkq%gtﬁq geﬁa{tfes%ea*ch as

odl ne, suc N, 15N, 150 ,

iy § el 5oy Apy| siad 3 (kafeqrmefy AIOEE o
grY@i'thé’sn (shih s o-yHBR rteaﬂghﬁtﬂ}/lvﬂ @)nro? HoR® dnd fS2-Rlfoxyethyl)

I n conpou and/ or I Ssue

ggﬁihbhé*} ) ?Fbc%ﬁl%‘?%ja dTrhleéI@hg&s(éot\%nts ﬁ)i?t a%rkﬂ!:etone dimethyl

on- 14 I Sotopes are use their

e, BRI %r @8 & fLRHy ARk of. Iﬁﬁﬁer bridging

t-‘a%{y {-gldat
stltutlon W t eaV|er I Sotopes s éh as deuteri um

gggﬁf inchidk iHiIEO S o & L at)rg?c} mésaegatéttyyﬁ?afg\pe@eﬁa|

ting fr mgreater met abol i c sta

bﬂ%ﬁﬁ‘éﬁ%é 3 th ik Rle'rﬁ/@gt h: fh%dc?’cgr ol ctice of Pharmacy,

ence e pre n sone

G gﬁﬂ&iﬁ;@%ﬁfon 5%%6%:5 £&X) s e%lblf rﬁgtngpaeg%n%% bséfatlPRvel of

and are itron em ssion

LOIRILAPIN cff%TtorrﬁhtéﬂFﬁtng% etﬁé gﬂa Se RUBSL t@&.@an 55&%@5@{ but

occupancy. | sotopi cal conpounds of

i NYER d & the cHhBE; *Pa/ |
%ﬁ‘%%’a'é'n%r oc‘eaggt@gﬂgﬁez oglgéusé*to %ﬁgge dcﬁggl orsoe in
LAsinRGResEs and/or in the Exanpl es herein bel ow, by
subst It ut| ‘ngan isotopically | abel ed reagent for a

non- i %@%}%ﬂ%ﬁ%tl!}%@hﬁ @@&ﬁnﬁven NHEFBS &F%lgéﬁrfactant or

| NHI BI Conpoun s of "For
BeniRiA 8@%%‘?‘%% sébfé‘été‘ﬁﬁ oegggtw ;?ér}(&&?éndleﬂ@&%bﬁ’mhether the end

processes anal ogous to t nown I n

g9§ Bt th@lcpng{;])BéltlorP%rtBb gé'l drlotd. rRe Ebr%bttarﬁfshBUI@ be non- |rr|tat|ng, and

escri pt cont ai ned herein. The st arting materia

%ﬁ X?ﬁ{‘ §52td ﬁédaa\fé'nbﬁ%rﬁﬁ ﬁéﬁmaﬁﬁﬁg@&rﬁcﬁn@ QYR ES ¢ Jﬁ‘é‘t&’bhol

ich em cal s | waukee or are rea

Bﬁ%%t@%txtféétgﬂts%ﬁr‘i‘%ée‘é’glb'bxe‘mﬁ éGn&JtQ régééte,rﬁéj in

g., prepared S genera escri bed

8§}nﬂxé?8hué® ﬁc Fi@5880 QH&' ﬁ%‘g&néﬁéﬁé allmgﬁﬁélff%g 67r§éi’ Wsgfu

ani c es S,
h

S?ff%\u (i aed.h%%ﬁt‘ﬁ@%“ﬁ%@?#@é‘%g%’é’t*f’tg@é“%ﬁﬁ o108 Bafloname

suppl enents (al so available via the Beil stein online

dat abase). [0072] For illustrative purposes, Schenes 1

and 2 depicted bel ow provide %otential routes for

synt hesi zi ng the conpounds of the present invention as

wel|l as key internediates. For a nore detail ed

description of the individual reaction steps, see the

Exanpl es section bel ow. Those skilled in the art wll

appreci ate that other synthetic routes may be used to

synthe3|ze the |nvent|ve conpounds Although speC|f|c

o, g . o s o o o o o L 1
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a racemc mxture of two enantioners can be separated
by chromat ography using a chiral stationary phase

W@ 2@ai2abh9 Li qui d Chr omat ogr aphy™ (1989) W J .PCDU§NN6/019284

Ed., Chapman and Hall, New York; Ckanoto, (1990) J.
of Chromat ogr. 513:375-378). Enriched or purified
enantioners can be distingui shed by nethods used to

Fgﬁbtbﬁw s tHatiiey Cabinical CoRpaRYb&Ry Picidtrats yAdBidnatsurfactants,
on atoms, such as optical rotation and circul ar

ﬁicﬁﬂﬁ? ﬁ)&opﬁ@h@leﬁEQﬁEh@Nm@ﬁde@%ﬁﬂEw e utilized

[ 0083 conpounds of the invention may be

AOAE PdrifuRitiofs BYtheMYedcdl irte AP E¥bbabify tsefdl Peopepitd drk@dund in
to be treated. Suitable routes include ora

BAbAIR IsBFfattafits NG A HsBo G YHAHD: BERRIS saltsnt 1 anuscul ar,
i ntravenous, Intraarterial, intradernmal, |ntratheca

and eWVﬂb‘éll@' hhe sSUFARSAEE WHlizedr2 Glidlel ofdsak 2 16 ABHWAI5Y WiV,
(i ncludi ng buccal and sublingual), vaginal,

B dorlg Bbb@Ireml abolnN8Yaiv) mn@bc)‘mm‘ﬁlhdnnbut&ﬁ@&ﬁéy vdrpsomewhat
| ocal | mmunosuppressive treatnent, the conpounds may

Bepaiirignipphahe endyisé bf thal efipesiabn. athekadd whér@rthe end use of
i ncluding perfusing or otherwi se contacting the graft

Ve dbnkbetrdt@ iy 4y 4 eprabh edraiugatioh asrsdy anb@t-dRPersitle Medl/wher
appreciated that the preferred route may vary with for

YA, & rhidieos QeKiiabied =9t o fahératiatant to dABareethbihtBe diluted
conpound is adm nistered orally, it may be fornul at ed

asrmlaibh Will 5@ sttty phadd. €This 8hsuresMhiahtha spray will not block the
phar maceutically acceptable carrier or excipient.

¥hew @okhe, HaArthattng abhrearimosididpersed egasiBntheughbyt thé Hiluted
may be fornmulated with a pharnmaceutically acceptable

Pﬂfo@ﬁﬁ ahalicty eddes! headditioRalaudatibntaspbe atdgerttAblcencentrate
orm as detailed bel ow. PHARMACEUTI CAL FORMULATI ONS
F&RHioASoridadee & 8@ erdhedonmfatod svitfthéanumngaolveand

t he pharnmaceutically acceptable salts and prodrugs

Paalcarfly asefulsiefadiants ol Dse Witleah BRIVt dificdphid riot-isnic
of : disorders associated with neuronal degeneration

6E@540tANtE Sudt SIDOIFEIYESS CatVEditsHld Gritlee Ee CRIMAPRLE® tradename.
neur odegnerati on, pain, mgraine and cardi ac

hyper trhegbiticAcEI0&diftxathy compositists disiepresert ifVimtion may be a
i nvention provides nethods of preventing or treating a

BiBRY dohveht, lop b ahikivee 6ff slethed. , Ditelorthé egemiiasf mstaflumizone in the
cardi ac hypertrophy, pain, mgraine or a

PRisentd alprmidrg altioR6i8serefbired\w@Ventskye AGFhPdBkEFJrogp-Eentaining
manmal i n need of such treatnent an effective anpunt

gblvents sEpesiatl Bbsé slichAsy-hexaldttor (BRBIRASWA a8\ caprolactone;
contai ning a conmpound of Formul a | In addition, the

Bﬂf?fﬁ&ﬁ?r‘ola@%@t 7 %fhyf Hfﬂuﬁ}%la@tbﬁ’é’ 'Héﬁ§ncﬂid9haﬂmﬁ%%k§ Abxanoic
conposition, i.e., forrmulation, conprising a

tabi@ryaqa@cehé aaiohxa|@%§ eObliMRIATHE 5@k 5B ERTRAMNES NN-diethyl-m-
For mul a . According to a further aspect of the

‘tcﬂl\(ﬁﬁlﬁé C@hctaﬂlﬁfo@ dlrﬁemﬂlﬂ%&iﬁﬂdé hfisepTepy? bdpafetsmsidn@thoxy-2-

For mul a of a pharmaceutically acceptable salt or
{aﬁ@@r HBHORERBE vhiflzdu1 BRBIEAGH WiPyR -r%xg%@@@rfs RbmbhRse the
prop yl'actic or therapeutic treat'ment of an
ate in a human, or other manmal, mhlch IS
gé@%ﬁ%@é%ﬁd or caused by a hyperproliferative
di sorder, neurodegeneration, cardiac hypertrophy,
pain, mgraine or a neurotraumati c di sease or event.
[ 0085] Neurotraumatic di seases/events as defined
herein include both open or penetrating head traum,
such as caused by surgery, orfa closed head trauma
injury, such as caused by an injury to the head
region. Also included within this definitionis
i schem c stroke, particularly to the brain area,
transient ischem c attacks follow ng coronary by-pass
and cognitive decline follow ng other transient
|schen1c condltlons [0086] Ischen1c stroke may be

I L Y I o,
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di sorder being treated, the particular mammual bei ng
treated, the clinical condition of the individua

wW@2106a21399 t he cause of the disorder, the site PET/US2006/019284

delivery of the agent, the nethod of adm nistration,
the scheduling of adm nistration, and other factors
known to nedical practitioners. The "therapeutically

ef f ecirb vigarainapune thehigh eadcaumpeningde tompPesitshdiths bessedt
wi || be governed by such considerations, and is the

MvBhiiBaMthRMAstatiuMR2oRs Badiysdivedir eieadrieradRehiodradoben®®; and the
treat the coagul ation factor nedi ated di sorder. Such

aumabtdntiafd Priéding abent, haksived Ried W tHet mixhiaé. TRistodKipesition can
the host or renders the host significantly nore
HeparitilizdEad # higheest sybt-oh08Sfilthésdilateggoesdditional uses.
proposition, the initial pharmaceutically effective
anounin@kpédiglyi préfichretl @ompdsition B epichl pampistetioh to/waed-
dose will be in the range of about 0.01-100 ny/ kg,

BREBEY amiialsl cothplisks, otla Waigh@toololuyrad badi, dbodys%eab abbdut 25 %
per day, with the typical initial range of conpound
wetsflubeiong; Sbakit t10%1EF dbrdegigianent, [€3088aIlyATmeypdlifdxide, about
di luents, carriers, excipients and stabilizers are
RAMbOX8% of 8 nbAdbiE, 8ol Soah stitisctslasagrsbaung0-60% carrier solvent,
concentrations enpl oyed, and include buffers such as

@Q&ﬁﬂﬂy@&mxgéﬁbﬁée and ot her organi c acids;
anti oxi dants including ascorbic acid and et hi oni ne;

prese !'I'Méhig‘ﬁ@éao_( &r@an@&e%ﬁ%ﬁwﬂr%ﬂm& Mehﬁéﬂ bHay further
ammoni um chl ori de; hexanet honi um chl ori de;

6B A HGRELEYREY IHowhEN tREAE SdubR Bk wés@h}a@oéﬁﬁig. PRetlparaben

butyl or benzyl al cohol; al kyl parabens such as nethyl

ahd BfdpRphradah RerartalRG6aiants emared M. ; GEYFhIBNGeaB @gents
3-pentanol; and mcresol); |ow nolecular weight (less

WoaRr RhRbient th theTofipestioRPnyReRhd e Sp [PEBRIZIS on SWdight to
as serum al bum n, gelatin, or inmunogl obulins;
byidremakisi ¢ pol yners such as pol yvi nyl pyrrolidone

am no acids such as glycine, glutam ne, asparagine,

hi sti @i, togitaliyHdifnis@ied, Yisd EhpdBRIBAS BE HAMVSIRBN are highly
di sacchari des and ot her carbohydrates including

gifeGRE for PTERINARE or REatiiRPddtdg2sasitfiRledidrahdiBR3tiof Yérh
as EDTA; sugars such as sucrose, mannitol, trehal ose

BfolSiReBipeRbds Sfainie MANdFhRBIo6@H dfihals @08h Y ebwaSshee nides,
nmet al” conpl exes (e.g., Zn-protein conpl exes); and/or

BaMeks O G, Mﬁé,%@sﬂﬁ%é%&, ard/ERMihdMke. RAdIREDfHvE bsages
or polyethylene.glyco. (PEGQ . The active .

Rt ppR28oh te@mpaHisrctire ob indRMcél Bm§Rg $6 dRBPASH 4 mg/kg for
m crocapsul es prepared, for exanple, by coacervation

R Rt RS BBadBs ddWrﬁtbf@ﬁPﬁdg dheleiacy ahilftfe ah@fals such as
exanpl e, hydroxynet hyl cel ['ul ose or

66#sat bAd Bhtge ocapsul es and pol y- (net hyl et hacyl at e)
m crocapsul es, respectively, in colloidal drug

deli Vﬁfdrdéb’t%tfﬁtﬂﬁita(ef@fur@léﬁﬁ?ﬁ&e@stahd{iﬁ@épﬂﬁﬁfinveﬂh&#{Q?aé‘following

m cr ospheres, m croenul sions, nano-particles an

BRAAGIEPE RE3erfiEd RMW? FOreAd! b&ipoBsS of iﬁu&fatihge Bdifti&bodiments
are disclosed in Remi ngton's Pharnmaceutica Ci ences

Ifelrdoredht ii@ntidAInot & bdeerhdPhited therebly PO&EPEIs defingd in the
smal | vesicle conposed of various types of |1 pids,
pRfsphol i pi ds and/ or surfactant which is useful for
delivery of a drug (such as the Raf inhibitors

di scl osed herein and, optionally, a chenotherapeutic
agent) to a mammal . The conpanents of the |iposone are
commonly arranged in a bilayé% formation, simlar to
the |ipid arrangenent of biological nmenbranes. [0099]
Sust ai ned-rel ease preparations of conpounds of Formula
| may be prepared. Suitable exanpl es of

sust ai ned-rel ease preparations include sem perneabl e
matri ces of solid hydrophobic polynmers containing a
conmpound of Formula | , which matrices are in the form
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bl ood of the intended recipient; and aqueous and
non- aqueous sterile suspensions which may i ncl ude

wa@empaemdng agents and thi ckeni ng agents. [ 001BAT/US2006/019284

Formul ati ons suitable for topical admnistration to

the eye also include eye drops wherein the active
ingredient is dissolved or suspended in a suitable
carrier, especially an ageeameLeol vent for the active
ingredient. The active ingredient is preferably
PPREPARATION OFMETAFUURIZORNE HIGHALGCAD CDNCBNTRATE! SOITABLE
to 20% advantageously 0.5 to 10% particul arly about

1.5% ww. [00112] FoFO®W B$EF ABSA spicdTabNe for topi cal

adm nistration in the nmouth include | ozenges

CONpr T8i10GraMe oRDMSCPis! AUAEE & SO branfls & yIAKARICRIMED Y this
usual Iy sucrose and acacia or tragacanth; pastilles

§6’I%’ﬁt'n§k‘cﬂg§ R ) \éeof ReLRGineBhe.| Mil@Reht\@DiCHASY 5e used to

such as gel atln and“gl'ycerin, or 'sucrose and acac,

RRATp HITRIBECHE D GRDa." g I e Rl o et BRISR o "
gr%e%nl@@ e} §1§C?1§rta'n8 & gﬁ%rae%asgﬁé@uﬁgc@ﬁt i@ afdgcred with stirring.

ppository wth a suit conpri si ng

oﬁ% ’F‘O(frﬂF\ﬁﬁ’th{g&%%Ctgé a salicylate. [00114]

ations s |ntrapuln0nary or nasa

e 44 BB EYS AL B3l o8 B B o ama

88% t&%ﬂﬁ&ﬁ%ﬁﬂ: en 0.1 and 500 mcrons in |ncrenents
one Such ag . 5, 1, 30 microns, 35 mcrons, etc.),
m' R R RS kit Qoaoqtl‘%BelB\n?

assa roug 0 as

I+ |

‘élf{elt e al VCUI a sacs—St i t aUl € f Ot IIUI all oS
' Et.éz r%e,qtgueous Br olly d6lutijons 28 the actiwve
I II

ot-frationrs—stuttabte—for—aerosot—er—(ry

| géﬂ]ﬂlstratlow may be prepared agcording to
% é?] 14l | mestieds and33dy be dékigver ed wes.B ot her
?ﬁ? agents such as conpounds hernetofore used

-0t 1 1 r Y ha Pa H Adovdc nc Ance

n oY romn AW 2 La W V4 (el a¥'d b d
+ LIB Llccu.ll:lll. Ot ot upllylu/\lo S aeS—aS—6GeSe | e

0011%] Fornulations suitable for vagina

a %QQFIOH y. be pr nte a ssari es, .t ampons,
cre el s, ﬂgﬁﬁes Jg pﬁ§§§for i%ﬂons
con %4 Q in additipn to the active inqredlent stich

nnrp Alr+ ha L YaVa nnr| at

A lkneon irrn +hen
AT 1T 1 CI Q A ul A>3 LANLILAVA'A' B ] T L B A Y2 AT T C U U\,uPP U‘P \4-
[00116] The formul ati ons nay be packaged in unit-dose
or multi-dose containers npl e seal ed anpoul es
and vials, and may be sto?éghPﬁé% freezedried

(1'yopht Li | L [t f
(1Y oBlLREROY ERRCL SR SN BRI bt DERFHIG 00
i njection inmedi at Lar_tao . enpor aneous
i njection soIutioﬁgﬁgﬁghggéggé§yggéwgﬁg'Efepared from
steri ules and tablets of the kind.
previ iﬁﬁgyr\rl\‘ﬁ S%PI rwg?fﬂéa&e Ulitaiad g‘a%’éamée 1'is added g.s.
f ations are t se containing a daily dose or, unit
a§(§ WI lnexalagtgne as éﬁr?]""gﬂﬁo@e pgyércqrt ggrmtgetlocg\n having sufficient
appropriate fraction thereof, of the acti

gﬁ‘@m'w andoygting tottrrat Shgaf of eattie wetgh@e %S%Odsg gaeh at 5 mg/kg
veterinary conpositions conprising at |east one active
APRFr '@ ent as above defined together with a veterinary
carrier therefore. Veterinary carriers are materials
useful for the purpose of adm nistering the
conposition and nay be solid, liquid or gaseous
materials which are otherwiséinert or acceptable in
the veterinary art and are conpatible with the active
i ngredi ent. These veterinary conpositions may be
adm ni stered parenterally, orally or by any other
desi red route. COVBI NATI ON THERAPY [ 00118] The

compounds of Fornula | and pharnaceutical |y acceptable
derlvatlves thereof may be enployed al one or |n

Y . r
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products are easily isolated since they are | abel ed

(others are isolated by the use of antibodi es capabl e
w@boobiizmdpng epit opes surviving in the netabol i P€)/UShe019284

nmetabolite structures are determ ned in conventiona

fashion, e.g., by M5, L M5 or NMR analysis. In

general, analysis of netabolites is done in the sane

way as conventional drug gredpbot gsm st udi es wel | - known

to those skilled in the art. The netabolite products,

so | ongREPARMEYORISF FRSH QOAE GONEENTRINTE FOR YSE AT &
useful 1 n diagnostic assays for therapeutic dosing of

t heoQERRaWALE PO FRIEPARY SETIAFN UMNPFONELSISRAF OR FEED/WATER
MANUFACTURE [ 00130] In anot her enbodi nent of the
invention, an article ofgpypputmengre, or "kit",
containing materials useful for the treatnent of the

di sor fie5s oAfRS bf PeiaRPéhe isSadlle@\td BRbthy)l flsoeBMide using mild
enbodi ment’, the kit conprises a container conprising a

ﬁ@éﬁﬁ@%éﬂr@ﬂnﬁfelf o8l ard this stRiokiid adtd f09.$hgfams Cremophor®
conprise a | abel or package insert on or associated

2L (b0 s RIEREARE oil] BAd b Bﬁ‘sf'm&h?%llbmﬂ)lv\}ith Sirtirie tbllowed
torefer to instructions customarily included in

SPHRESE0 Al 1-RAGkaReS-pRipyl ALY EHel res it B6llifon fslkedred until
contain informati'on about the indications, usage,

AR e usBdWh&Hetbbilt icBM be aMted AitR diatstibrolse @dlsgray (17 mi of
war hi ngs concerni ng the use of such therapeutic

BERAHGAR - diled(ta B580 G MitA Wa&,rrf, of (ith wisr fblisecaPaed/water
bottles, vials,. syringes, blister pack, etc. The

SQ06R MEAp FBXImREely lciR¢he g @ variety of materials
such as glass or plastic. The container holds a

conmpottRd ienUraiomilas dilugdd vt dtatioad imetaflubfichefconbdrtfation of
is effective for treating the condition and may have a

80 BlgMELRRHRRht R adplied tosshaEP be1500"R1/aeiaRiotest theagffée of
an intravenous solution bag or a vial having a stopper
RicRIreR®RINg dibindydeoder m ¢ i nj ection needle). The

| abel or package insert indicates that the conposition
is used for treating the condition of choice, such as
-capcer—lnope enbodiyent—thetabel—or—package
i n98Y3 &¢di cat esy t hat| t hejaconppsi t on conprisé ng &
cos8li¥eN'of Formula | lcan be uspd-totredt—a—di-sorder
r eM€RI®E f riom abnormgl cell grpwth. In dddition, fhe
| @®irol gFoUPack agead pser|t rmg.d nd| case2.phat| t heogpat i ent

t oNB@PEr Fat ed i s one Having a d| sorder such as a
hy eS/HBEL f e at i ve di gorder nelrodegenerlation
car fin@kayper t rophy, pain, migrhine or a
nestelymiEaheat | ¢ di seasgor event. | The, | abel| or R ckage
i ndesed 3% a) so 14%i cdte t'R&t the cHtfbosilti on'%Pan be
usBeANPTe¥ eal ot her dijsorders. Al ternatively, or
ad & Effigagy | yi the artilcle of mahufacture lmay further
conpri se a second container conprising a
pharmaceutical | y-acceptabl e buffer, such as
bacteriostatic water for injection (BWI),
phosphat e- buf fered saline, R nger's solution and
dextrose solution. It may further include other
materials desirable froma comercial and user

st andpoi nt, including other buffers, diluents,
filters, needles, and syringes. [00131] The kit nay
further conprise directions for the adm nistration of
t he compound of Fornmula I and, if present, the second
phar maceutical fornulation. For exanple, if the kit
conprises a first conposition®conprising Formula | and
a second pharmaceutical fornulation, the kit nmay
further conprise directions for the sinultaneous,
sequential or separate adm nistration of the first and
second pharmaceutical conpositions to a patient in
need thereof. [00132] In another enbodinent, the kits
are suitable for the delivery of solid oral forns of a

o N 1 Y -~ o o P T T T
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two non-pol ar spots corresponding to the oxine

i SOners.

w@omverem3sat ed to a brown sem -solid,
i medi ately by | oading onto a silica colum wth DCM
and eluting wwth 1% MO/ DCM to give 4.1g (75% of
5-i1 socyano- 2, 3- di hydr oi nden-1| - one

O tel/ Y-butyl di net hyl silyl

oxinme (7).

The reaction m xture was filtered and

t hen puriPCEUS2006/019284

Exanpl e 2

Preparation of 5-(2-(4-fhydroxynethyl
~) phenyDi m dazo[ h2- a] pyr aZXAMBLEEl4am no) -

LN b 48

(di et hyoxyne@*ﬁ?Mj%
(50 m.) was added NaBH4 (0.93 g,

E§I

L?PS&T’TBN%@QN’EQVA?RI&Q@%‘{?&FACTANT
§@éVF5|.T SETEMSHWYin MeOH

24

mmol ), and t

he

Mt M

XTEErmulbiien 8

"HoRHulbfibn 8 NEFRulatidle7 M

Pori@stion 8

e
L

The TSl due

Was Hgken u

p in PEM and

25

Wat &5 The

aqueyis ay

el Wagy extra

cted

x50
ered and con

BT

TE CONDi e O

gamni ¢ I ayer

centrated. The crude oil

S Wer&p
was

AL VAN el Y
LA (oU 1N

N HC (10.0

O —ang

)

ctooted
i n ether}

to R C—TO
The reacti

thirs 0
on

BT |
f u‘ﬁiﬂcgﬁﬁ:&m chr omat ogr

eft—Fat—r1o00
moved and th

n-tenperatur
¢! crugz prod
aphy, elutin

f-or 4A—hou
uct was puri
g with Et OAc

ST 11
fied by
Hexane

(5'e!thaﬁc9 yi

e d 2§29 of

0

0

10

ol l

srhyT )y genzal

ehydggll) a

S a cqorles

S oil.g

7i n- 2-am ne
0219(13

btep B: Pyra

13 12) (0.10 g 1.1
mw%g%glé%ﬁécmbined Wi th ) )

mml) of
hé}}’a T 5 Inyl) nzat enyo&s(u) and D&QSUIT)J (07 0%3.

Y, U. 11 IIIIUI) allu lIIl: CUINToTr 11at 1 UIT - wdas UI SSOrveu 1Tl
DCMIMeOH ( 1:1) and stirred for 1 hours. To this was
added 0.310 g (1.1 mml) of 5-isocyano-2, 3-

MEoknfulation

aT TGEGEREENT FERRGIEHR 67 T - ESHmoAt Moo X At o
2

and The reaction mxture was hgft at roomenper

UMS{aﬂbHﬁk‘one & T g T O [T XUUpE Was concezt rareg and g

SN | Fastr—gotunmmchr OTFAL T Ugrcpny, Uty W g

(560 andr DEM B OH—25: L) + prU

(50
M5 (APCI

) IUB 0
%dé he desi red product (13).

m z

-

I:Aauploc 3 FrepargyTon

0

-

—yet ud\ylu o)y =2; cb-di hvuu-lh—olndcn- 570

am de 0
ci d was
DMVF
pxal yl

, 21 alpyr%zm 2-yl) phe1noxyVN- met h§/)| acet
4%;]18 Step A 2-(4}fornyl phengxy)acetic a
N120 m. of DQM at 0 OC, and 0.5 niL of

ol owed by the dropw se addition of

gyl 1he Sol ugi on was al lpowed T
t enperdsidre Wth stirring until gas

0O warmto rpom g
evol uti on stopped

a?—%e&é\ﬁctéﬂéy,i ON Jas NONDGENgpyS. TIe Solgiion g.s.

contarnrng t e crude acird chi-orrde-was concentrated
under vacuum and the residue resuspended in DCM
cooled to 0 C, and nethyl am ne and DI EA were added.
The m xture was allowed to warmto roomtenperature
with stirring over 12 hours. The reaction m xture was
then poured into 5% HCl, washed 3 tines with Et OAc,
dried over sodiumsulfate, filtered and concentrated
to a thick brown oil which was purified by colum
using DMC/ MeCH to afford 2-(4-fornyl phenoxy) -

Nmet hyl acetam de (9) as an off white solid. NWR
(CDC13, 400 nHz), d= 9.9 (IH, s) 7.88 (2H, d, J 8.6
Hz), 7.04 (2H, d, J= 8.6 FE)1 6.6-6,5 (IH BS, 4.54
(2H, s), 2.93 (3H, d, J= 4.7 Hz). 12 14 [00146] Step B
A mxture of pyrazin-2-an1ne (12) (1.1 eq.), 2-(4-

f oi nyl phenoxy) - JV-net hyl acetam de (9) (1.1 eq.) and a
catal ytic amount of Sc(OTf)3 was stirred in 2 nmL of

1:1 DCM MeOH at room tenperature for 30 mnutes. To
this was added 5- |socyano 2 3 dlhydr0|nden I-one

P T T LT T o \ o




(691 ng, 88% . 1H NMR (400 MHz, CDA3) : 10.0 (s, 1
H, 7273 (m 2 H, 7.52 (m 2 H, 3.76 (q, 2H), 1.42
W@ 200692199 1.19 (t, 3H). 30 [00157] Step E A PORUS2086/019284

of am nopyrazine (12) (38 ng) and tert-butyl

et hyl (3-fornyl phenyl )carbamate (29) (105 ng) in 1:1

DCM MeOH (4 nL) with a catal ytic anmount of Sc(OTf)3

17 ) was shaken at roomtenperature for 1 hour.

13 22, 3-di hydroi nden-1 - one

Otert-butyldinethylsilyl oxine (7) ( 1 13 ng) was

added to e reacti an m Xt selash
stirred OVQFW@ i O?t88\%atjae(ﬁ]aersg?tdgrng.ﬁh'%ﬁbﬁpﬁes e Weight
to eplomecbdsis: r ot ary evaporation, and the resi due was

taken up in DCM and purified by Sep- Pak colum (100%

et hyl acetate) toprovide the crude product (30), which
was tabegh5ério dbbeefitmstaflymigareinext step. [00158] Step F

.t-lh_elr oﬁH@)%'to about 15% of a bridgi nga end[ hvdr ool b nd

et hy XYi i hydro-| H nden-

5-y] E)?t M\églog)?sﬁfpﬁé}? fz]arP] 2-yl ) phenyl ) car banat e
(30) Audlt 8O t868%tfesmmierdolvenDCM (2 nl) in an ice
bath. To this was added TFA (2 nlL) and the m xture vvas
stirred for 30 minutes at 0 C. Volatiles were renoved
by r.ary Bwvapuneasiton aceerdingtie Glaiey Gwkichgemarises akput 15 % to
2@%%% naghgrade basic with TEA. Vol atiles were
renoved by rotary evaporation, and the residue was
purified by col um chromatography to afford the
produgt ( 3ltt)e aﬁn;&)sﬁbhle@moﬁw@ td Qi&im o, Cla#eR wheiein the

anpl e 9 Preparation of
ﬁii?%gta(‘g'sg n?’]‘n\?ﬂ‘rcd%j'l %ﬁg rfa % di hvdro- | H i nden- 5-
yl am no) i m dazor h2- alpyrazi n-2-yl )phenyl)acet am de

34 6 32
E 5 63 % T%diﬂrg&%sgl? %‘éc&dﬁ&bﬂb%\ﬁb oRe ¥F ElaAfs 495 8RR the

A sol ution
mrf@pgthsasesemab? 'eaelzof@bw%%ﬁﬁ? ?Bé\“t Wﬁt) was added

and the react| on was heated to 50 C overnight, then

coole ice bath and car.efu

he oI ORES PR GO e Weabe o SR 1 ¥ daherth the
tvvaigBTg ageht [t didethyThutfokidger s were separated and the
organic layer was purified by colum chronatography
(100% Et CAc) to afford the product (32) as a
sol i d6( 872Thecorpogitiogracsgrdigoieayy ogedh Claimsd tg &8 wherein the
SEHINLRIs Mhdsdiaclindr oxymet hyl) phenyl ) acet ari de(32)
(872 ny) TEA (3.3 nL) in a 1:1 v/v mxture of DVSO
and DCM (12 nm.) at 0 C was added sul fur
tri oxyde- pyhé dbmﬁos{itﬂnrﬂaqg:))rcﬁng foreng .onglof Olams tli tord wieasein the

then diluted with ether
%ﬁfﬂer\/\%ﬂﬁe@g'm &' n%?’éfd@b%‘a?%g%ater saturated citric
acid, water, and brine. The conbi ned aqueous | ayers

were gxtr a%@ goﬁ\ﬁoé’ﬂldrhac%b% @r%y%@féﬁl dlé?mfs heo 7 which

coll ected organic layers, which were dried ove
ac#mtyma&mgowg@wp RY BRI BIESRRGTYER &P'ﬁé%i“wmmx'dams
&i dthiReegel chromat ography (75% Et OAc/ hexanes) as a
colorless glass (761 ng, 88% . 1HNVR (400 MHz, CDC 3)

: 10.0 (s, 1 H, 80(s, 1 H, 7.87 (m 1 H, 7.61 (m

1 H), 97. 49 Amethad Fr prévepiing or, treatidy ecBpafasiicdnipciiney C:

e ( irffg)
ARG Ry Pt e R Giod comerisos oplsall. o |
1:1 DCM MeCH (4 nL) with a catalytic amunt O Sc(OTf) 3
(36 mg). The reaction m xture was shaken at room
tenperature for 1 hour, foll ovved by addition of neat
5-i socyano- 2, 3- d|hydr0|nden 13- one
Otert-butyldinmethylsilyl oxime (7) (160 ng) and then
stirred overnight at roomtenperature. Volatiles were
renoved by rotary evaporation, andthe residue was
diluted with DCM and purified by silica gel
chr omat ogr aphy (5% MeOH/ Et OQAc) to afford the product
(34) Exanpl e 10 Preparat| on of

P~ e



pour-on or in a spray, or wwth water, to provide the

feed/water additive. Metaflum zone, as well as its use
WO o029 nary applications, is described in W&/US2006/019284

Patent No. 5,543,573, and U S. Published Application

2004- 01 22075A1 , both incorporated herein by

reference. Chemcally, it is known as (E Z2)-2-[2-(4-

cyanophenyl? 1-[3-(trifluoronethyl)phen I]eth¥ |dene]-

afminigtefing it hg@mgﬁ@ﬁﬂggwgaﬁﬂﬁwyﬁpfaconmosronacc ding to any one

disiggi ngaar boxam de. Bri dgi ng agents or penetration

enhancers suitable for use in the conpositions of this

i nvention include, but are not |limted to, alkyl

met hy1 0. s ul Trexingtaed Escarbinggo dilaimt hyhersinl the ahides| is selected from

0 te e

ﬁ (PRt gtllgﬂ LE548% gﬂe%% hbRACE KuiEt Bfeer W i, 4Rdoat, a

¢Mmemhybngaﬂymrolldone and N-(2- hydroxyethyl)

pyrrolidone); Iaurocapran1 and m scel | aneous sol vents

h t di met h t.am d t
For - do. [AeteE FarYAINgI B T SLPEBhaD her e

donsigitiog oag@ﬂgés hbouk BYeto@BOh metafluetzonechbas 10%aofianwidging

aCI at 0
ol gt ek 6 e noliSrle BUTRa ShAEAR, BREBE Gy B0%0%

QMamnﬂm¢ntl9th Edition (1995) on page 1583. Typically,

the bridging agents is used at a | evel of about 10%

w v of the fornmulation where the end use is for

t opi ch- apphe BgthodRcepiging ipiegy RaG o{,&ﬁ;ns 8§%é&.‘N£\er€‘;}” the

YArRsbsitlR RRfbrivsLy-RéxdldtRore0agveidatrian solserfitor or al

adnrnlstra??gnéﬁyhe surfactant utilized in the present

i nvention may be a single surfactant, or a m xture of

two ot3.nor €he mefradtamcosiingatgaing ong of @iarms QdpaAdewreingien

tbPBodiforl OPI cal or
i SeRlond R RLalIc R R SERRASh ooyt N8 “ane
non toxic. Preferred are non-ionic, |ow foam ng

surfagiant $pe ﬁw‘é%daa%cbﬁﬁrgatb@r Pneak ek 8tte 11 wherein the
surfactants, %ose %@Q E Pag %Srrﬁ lénrdeF thrlre
?qrawrmecowae%ﬁn PPy-ReRP¥FPeRI3 FSARG CaEE B HY:

especially suitable. O her useful surfactants are the

nonyl pheno ot ; ;
tr adename TEPE e EoRiing ol b oh FpEhnd 2ok s urther
tieiterhfopued es negrayddeed/vatgr addifiveact ant s, i ncl udi ng
appropriately chosen anionic and cationic surfactants,
can also be utilized in the formul ations of the
present invention. Especially useful properties are
found in anionic surfactants, such as

di octyl sul fosucci nate salts. Typically, the surfactant
Is utilized at a | evel of about 2 to about 15% w/ v,
especially about 2 to about 8% w v, of the
conmposition, but this may vary sonmewhat dependi ng upon
the end use of the conposition. In the case where the
end use of the concentrate is as a spray formnul ation,
or as a water-dispersible feed /water additive, it may
be desirable to add a further surfactant to ensure
that the diluted formulation will be a unitary phase.
This ensures that the spray will not bl ock the spray
nozzl e, and that the active will be dispersed equally
t hroughout the diluted product. In such cases, the
addi tional surfactant may be added to the concentrate
fornmul ati on, or added to the end use fornulation wth
the diluting solvent. Particularly useful surfactants
for use with an organic solvddt diluent are non-ionic
surfactants such as pol yoxyl 35 castor oil sold under
the Crenophor (r) tradename. The carrier solvent for
the conpositions of the present invention may be a
single solvent, or a mxture of solvents. Due to the
instability of metaflumzone in the presence of
prrnary alcohols preferred solvents are
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