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1- HETERO. CYCLE SUBSTI TUTED DI ARYLAM NES Thi s invention rel at es it gly2co3y!

conzyms AR Ceet i Gty ki naWNMRUEL ", =7 or G om0 o b

i mmunonodul ati on, inflammation, and pgdbkbd erati ve di seases such as cancer
and restenosis. Proliferative di seases are caused by a defect in the
intracel lular signali MdEVTEROCYCLE SYBSTHITAITED DMARYIAMINESchani sm of
certain proteins. Defects include a change either in the intrinsic activity
or in the cellular concentration of 15 one or nore signaling proteins in
the signaling cdditiventionselates tadianyasaines sachaswt-hetaieeyrie sHastitatedus to
its o re&gp@gh.ﬁnegesul ting in an autocrine |oop, which continually
stinmulates proliterati on. Miutations or overexpression of intracellular
signaling proteins can | ead to spurious mtogenic signals within the cell.
Sonme of the nbst comon nutations oRAOKGBRAEMES encodi ng the protein known
as Ras, 20 a Gprotein that is activated when bound to GIP, and inactivated
when bound to GDP. The above-nentioned growh factor receptors, and many

ot her it ogeni cMES epzpmes ateglual speoicey kinases invwlved imdomexaropkeert ed from

t he - bound st ate . the P- bound_state...Thi.s sianal is an_absol ut

or or oqd o1 FanHBPAilRtesy deaRENehoaBHC Rt e ghis HeBaPes shof Rsianget b
signal i ng petéedgisespecially in the 25 deactivation of the Ras-GIP conpl ex)
are common in cancers, and |lead to the signaling cascade bel ow Ras bei ng
chroni cal | y act PrelifetativastisgasesdamaeausasiBy ardefestrin the imecedular sianefinef a

Coauire aroyaioi Br ik SERET FaFRRRH mRReRlsm EactaHReRiny ' PR "These
in turn acihtheieca 3BaMiKeithedin thebKirinsic abflig) omhitad cehelar achierittaton\TP

ki nase, ERK (ERK, and ERK2). Activation of MAP ki nase_by m togens appears
to be 18sscP€ 8 MYE S80AINGRrAtEIBH In hsignaling vaseads vAbe 68!l gray Rigiuge fase

. £5ici . . ti . Bl. . Ra
Si gnal i ng. TEuth JaLREHER Kiftte 10 B olVryetephelR, Feir AP o g e B850~
PCT/ US99/ Xbttthually dtimuiates pretiferation. Refutatipmooedvererpmressmmpdfanteageliufdri bi t

m t ogenesi § et her induced fromcell surface receptors. or framgpncogenic
Ras. mut antSONAING, BIRIANRES (€2 P SPrOHE Mtogaic gl wEEin the o5l SRR AT s
in the actthiadhb&Ncdthniddf mansticHsh&dcuriin gepes é@éginlgi thelprotdii RHEWn s Ras,

phosphoryl ati on nechanism Once activated, Ra and ot her kinases

phospREr ylaepireinothat isoactiveded whea) keund te&rlifh@nddeactiveded ehes owund3e22 in

(e 0ase JOH T AL EDnBA ot A R HAI A ket 3 1Y RS %
a t hreoni neceptird Wher b38vateeh fat ©ORAY being bghwertsd fromabeGDPRbeurdioubl e

phosphoryl ati on activates MAP ki nase at | east 100-fold. Activated MAP 10
ki nase carbtaleete g QI Yy Roundstate sPHs signaliisanabsalute PrrreqUise fobf prot ei ns,

i ncludin : 2 | f I OLs el A0 se
VAP i naod Shraton IPRERL LBh hitks! Tooicts RMcLERRIK BRIER, cHBRYaR i 08
pr ot elh, ddedctizatian bof theesRaseGTParmeplept amncomatar in cancanstdner leadItd thear

protein. 'Sigria ﬁl'\'gt L9042 f8hw'Ras being chronically activated.

Activated Ras leads in turn to the activation of a cascade of
serine/threonine kinases. One of the groups of kinases known to require an
active Ras-GTP for its own activation is the Raf family. These in turn activate

30 MEK (e.g., MEK4 and MEK2) which then activates MAP kinase, ERK (ERK; and

ERK?2). Activation of MAP kinase by mitogens appears to be essential for
proliferation; constitutive activation of this kinase is sufficient to induce cellular

transformation. Blockade of downstream Ras signaling, for example by use of a
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and MEKK, other kinases activate MEK) and MEK itself appears to be a signal
15 integrating kinase. Current understanding is that MEK i s highlwy sgecific

for the p ation of MAP kinase. In fact, no substrat t her
t han t he %B&%{éée , ERK, has been denonstrated to date angcm[ggo{ eslgnot
phosphoryl ate pepti des based on the MAP ki nase phosphoryl ati on sequence, or
even pPOSphd?]mnaam r@mNBrM-WFbﬂeir]m&aﬁ.conel telysinhibitraitogehesiaswhethdre 20
strongly with MAP ki nas nor to ospho ating it, _suggesting at
phosphoryl a'f"id(‘)'ﬁ"agffJF‘:I’&Wi\Fs i@&é@etﬁc rﬁgS,\[r g@h‘?ﬂ@%%'%‘??ﬁ%@?ﬂ&fﬁﬁ?%@%cti on
bet ween t he LIRS, : i 1 i iHdrCi ty
of MEK are 55‘38%%?5}%?%&@%"%;@%@ %gﬂh%ug QER ﬁ'%garcg%éﬁmb?ﬁif %\@gﬁgﬁrsm
of action tkinasesr mosblikeiy thronghesphdspthosghtiart meehanisnhi ®ocs acfivated, Raf
possi bl y operating 25 through all osteri chani sps rat her than through the
Usual bBockalid obhet fiaasemphesriansale MK aaywe classladiasent seriyg residdes
SUMVARY | n hI St di pent_ of j pveption there is provided.a co und
navi ng for araB@ne Baraih i sass of K- TiiRichizte 1A besefufiBSobRE fatidi B
follow ng figERIba® kihhse. MEK Fn)thrrighéé:’pﬁé‘rylﬁté& MRP kifds&oh toth dNyPosin®- T) O
N~ X~ N~ ~X2 N Xi ~/ ~NHN- NrRs (i) (ii) (iit) (i~ (v) (vi) (vii) X2
Xz N ~ R N¥Y185~anXa thrdbrih®rdsigué, KB, séﬁakaté@bg/(aﬂngié anir(d Adid( This i )
(xii) (xiiig HOOOXXNO-~-N- ~ X2\ >>\ X~ i NNN(xiv) (xv) (xvi)
(xvi i) 3 doaublgphpsphogylation actiyates MAP kinase b lgast AAP-fold. Hetivaird MARCh of

R~ and i I = : [ Sal el ected
froml 1 ﬁr @nﬁbgFa&tﬂgp}gﬁéﬁ?’i%ﬁﬁo%@& %@%8%&@&&9@?&”%? &g
t oget her wiihbludireg beverahtranscriptiom factung ahdtatiesr kimasest tMahgof thhess MARe an
i ndol e, isgﬁi.ndol e, benzofyran, benzot hi ophene, ind z%e, benzi rni dazoke) or
benzt hi oa diiBaSEBNoSPEANIANES 2R SRIPselichIl: aciiaing for kes tasae! Rrotein. SUe
. ndependentdyas@hfﬁ,%ﬂuéﬁ&,ﬂgnbn fQEto‘?ﬂ:ﬁ dridhertillfar rétent gfaaai'ﬁtsh-to@égm

I W t e and 3

hydr ocar bon~r adi cal ‘above is opt] onal Iy substitute tween 1
subst i t uentand NigfKndiner kinases exctivatel MEiR, laatl MEKyiset appeat® tabereosignal

i r tf. )., . NO2. h _het dic.radj b i i I
Sabst 151 ed RerntRE s | COFRS ChRbE g K Arh B ROBEI Sudftic f3he orn
hal o, C ~. phddpHorylation @Y sAARIkiNEse. Gnfadtl ke RVibstréte forRMEK WtherthaRthe
hydr oxyl , am no). (am no&@utfot ~yl) and NO2, wherein each substituent alkyl,

cyclh ogl kyl MARdERase , HRK.as laeerp)iiémﬂnsrrgta’dnmtdm apdiMEK deesnekt i t ult ed
) v ; ) | c
1o e kyl okplyiste pebtanaliah tnd B CRAET bhispoT Rl sd B2, r

phar maceut iewvanl phosptepylatd desatured MAP ebiage. MEK aticsapps®d toagsociade For

exanpl t he di scl gsed al cohol conpounds nmay form esters having the
struct4d e 5Hl°é\9ibé&"tgw pfiB8%$§ §rehe RQIPhRHaiNGLkysUagestipatiheh a - c(=0 C

S provi doiSSphEryARSR O Ko RRER Ry PENTR s prlor SR rRRgEegh ther e
fornul a (1 petwdendhe dwplpaoteirse Bathdhisyeaquicspenttdred ther unesual $pecificity of
MEK are suggestive that it may have enough difference in its mechanism of
action to other protein kinases that selective inhibitors of MEK, possibly operating
25 through allosteric mechanisms rather than through the usual blockade of the ATP

binding site, may be found.
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11 July 2003 According to ane aspect of the invention there is provided the
use of a conpound of the first enbodi ment of the invention for {hg 2003
manuf acture of a medi canent for treating a proliferative di sease. Récording
to anot her aspect of the invention there is provided the use of a conpound
of the first enbodi nent of the invention for the manufacture of a

medi canent for treating cancer. According to a further aspect of the
invention there is provided the use Of.§gﬁ§&§§§nd of the first enbodi nent
of the invention for the manufacture of anent for treating, or
aneliorating the sequel ae of, a stroke. According to another aspect of the
invention there i re0yi ; ; i i i t
of the invention ﬁ%?f@%g“ﬁgﬁhggéfE@éﬂ%Pﬁgqﬁggﬁﬂgﬂg%%E#%ﬁw%k@gﬁ?ﬁgﬁaﬂpﬁqn
anelioratkn@ebhe sequel ae of) heart failure. According to a further aspect
of the invention {here i§{provided the use of a conpound of the first

embodi ment of thejinventijdn for the manufacture of a medicanment for
treating, or re } bregynpt ons of xenograft rejection. According to
anot her aspect 'ﬂggﬂtion there is provided the use of a conpound of
the first e ifnvention for the manufacture of a nedi canent
for treating ostegarthritis. According to a further aspect of the invention
there is provided % he use of a conmpound of the first enbodi ment of the

i nvention for the nuf acture of a medi canent for treating rheumatoid
arthritis. AV eheof the famm?rfoﬁﬁgy%@t(;)oj(x;i e invention there is provided
the use of a conpound of the fTirst enbodi hrent of the invention for the
manuf acture of a pedi canmentXfor treating jcystic fibHosig. According tOo a
further aspectNaF*2he RsNvgnti olNtRy e i s/pnovi de@-¥he us a congegnd of

the first entNdixent oiNg e infepfign fbk\ft)t\e act ur @ oN-g megj caurpt

for treating hgpatonegal y. Accor ingzto apot her agpect of Jthe i nvenyi on

there is provided the use of a conpound of the first enbodi nent of the

i nvention for fhe manuf@tture of(ith nedi cé@vdent fdv) treatingvicardi onewid}y. 5

11 July 2003 According to a further aspect of the invention there is

provi ded the use of a conpound of the first enbodi nent of the invention for

t he manufacture of a nediqggent for treating Al zheiner's di seasg. According
nve

t o anot her aswqqksof th nti oa=N here i g vide%rghe use o _;ﬁonpOund
f

of the firstNe di men§ o thegrjMvehtion r the ma cture of \
medi canent fo]l\lr?%@ati nrmghh corrplll%rg i OR offl\p'/abétzes. r%?br)@i ng toNg-furt her
aspect of the linventionlthere is provided the use of conmpound of the
first enmbodi (i)t of théx)j nvention(xjor the ngnpuf act uggjof a nediqgmynt for
treatin? septic shock. According to another aspect of "the invention there
i's prov'ged the use of a conpound of the first enbodi nent of the invention
for treating a viral infection. According to a further aspect of the
invention there is provided the use of a conpound of the first enbodi nent
of the invention for the manufacture of a medi canent used in conjunction
wth a therapM el ected fromradiation therapy and chenot herapy) for
treati ng cancer\ The inventi al so featties synthetic internmedi ates and
met hods di scl os )ﬁgr ein. Oh QSpect Se) i nvent idrrNare provided in

t he descriptjo ex&npl es, cljgi ms bek W. RﬁTAILE /DESTRI.PTI ON OF THE
| NVENTI ON T in titon feafdr diaryl a conpou phar maceuti ca
A }

conpositions ther¢of, and nmethdqds of using s$uch conpoungs and conpositions.
According to one aspect of the'invention) the conpounds'are MEK inhibitors.
MEK inhibition a says include the in vitro cascade assay for inhibitors of
MAP ki nase pat hwi§¥)descri bed @) col urm 6, (XMine 36 to cevijm 7, line 4 of US
Pat ent Nunber 5,525,625 and the in vitro MEK assay at colum 7) |ines 4-27
of the same patent, the entire disclosure of which is incorporated by
reference (see al so Exanples 9-12 bel ow). 5a 11 July 2003
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WO 00142029 A. Terns PCTNS99/ 30416 Certain terns are defined bel ow and by
their usage throughout this disclosure. 5 Al kyl groups |nclude ﬁ?ﬁﬁ
(i.e., hydrocarbyl or hydrocarbon radical structures contalnlng ﬂ% d%n
and carbon atons) with a free val ence. Al kyl groups are understood to

i ncl ude straight chain and branched structures. Exanples include nethyl,
et hyl, propyl, isopropyl butyl, n- butyl i sobutyl) t-butyl, pentyl,

|sopentyl 2,3-dinmeth opyl , hex di et hyl hexyl ,
1, 1- di net hyXada Oy, O!L&Fgepl(yls Ob!n@%&fﬁHR@mm QWE@FGJBB'SIM@Fude

oyl coctyl | CAgioPathor RygrBRegigfhaebdiaehf b REHER", ¥ NoZBr and

E ubst i l) t uent ecli vv;m cég\ 31@@ benSOpH R, on Rieim:bRgd?geEtbeT mgdhléfbe}mene ringlter o)
rono) ar iodo r ox 0X amn ia am no,

cycl oal Byl , WRIGH “‘e)ﬁﬁiﬁ‘ ﬁ?Ch 91"&#’39190%@'“@9-%@9@"9%’&%%1 ‘)é(féf‘cal and
het I

(et er ooyl benkgHRERLAG o BChEh SpTIAIEIL S5 RAFANRRZE A ORORPLIA ed rom

cycl opr opyl HﬁariWIF,, ebelmnf/R@xRat aptl Ry(is indepetideyitlyreedésted f(am H)rCl and CHs.

> i ot hy! 2 Y 1 1« RS Erbigtroc SRR ol ﬁépem%&?ﬁ%f@'& b ny1

and cycl obygih nsewéémaﬂdﬁs KEBRHHtuEITS iide perRi ety sRIecte difrora ey hgg RARE: but
have at | east one double bond (two ag%gcent sp2 carbon atons} endi ng on

t he pl 4Ben@ming: (aima@mf(@nubﬁaddﬂ@zs h.hajemcyc i¢ radiggl a!@cnf@ lg@phenalgy of

he doubl

S farty. SRS WRE b0 A ncD suBbud N TR e Alonl Seidied £,

car bog att:) IorG)m a:wvﬁifﬂég?@ldakykﬁm aiwenal @ﬂybl@ﬁyummm ﬂv/ﬂrd)@'vfan;ﬂﬂg o v
re dou or. t.riple, bon ectively, ,or. a m i ke a

g?oﬁps %'ﬁ’ Jcﬂfﬁgﬁpﬁ el e & b&HQHEWt@t' %@q’?ﬁ@ﬁ alkenylney Y

maybe SUbSTdIIQW\tyEE’t@%{%f&ﬁtbﬁﬂobﬁéﬁhl@%ﬂi&éﬂ%ﬂ{mﬂﬁé&?%a%ﬂ thr oughout

t he di scl os | es of al ken ' s, and substituted

forrnst®nc subétﬂueetsm@@m@fganﬂytaeé@geﬂm bﬁm. C32 ladkw rlwdrosyipamm apd30
| |
Dy oy 2Nl EBBRTERS fbatuBt St SR b boe St €58 Uy

3-(3 6 V\@sfﬁ)/o@%&ﬁﬁ:ldéecﬂud)mp@ﬂﬂ@ POT edaa1pI8 ahedis tlosed plaohyl corfppumdgy nyl |

e e R ) el g oS ol

forns of syghsig with adayedy) Giff.cal s include hydroxyalkyl

hvd | kenyl, h d DRy | d !
REET BT T e N T

or brono-) hA/rhIaEanycalachHposm@Heﬁwludmgcs(@)l aakbypourndfsforomla ¢f) endbibhat i ons
of substltuents According to fornmula (1), therefore, substituted al kyls

i ncl ude hyBhasmpasutighlly-aesAeRBRIGGMTIENN { r oal kyl , hal oal kyl) al kyl al kyl
(branched al kyl's, such as nethyl pentyl), (cycloalkyl)aikyl, phenyl al kyl ,
al koxy) al kyl am noal kyl ) 10 di al kyl am noal kyl, aryl al kyl, aryl oxyal kyl,
aryl al kyl oxyal kyl, (heterocyclic radical)al kyl, and (heterocyclic

radi cal ) oxyal kyf. R~ thus includes hydroxyal kyl, hydroxyal keny',

hydr oxyal kynyl , hydroxycycl oal kyl , hydroxyaryl, am noal kyl, am noal kenyl ,
am noal kynyl , am nocycl oal kyl ) am noaryl, al kyl al kenyl, (al kylaryl)al kyl;
(hal oaryl)al kyl, (hydroxyaryl)al kynyl, and so forth. Simlarly) RA .-15

i ncl udes hydroxyal kyl and am noaryl, and RB incl udes hydroxyal kyi,

am noal kyl, and hydroxyal kyl (heterocyclic radical)al kyl. Heterocyclic
radi cal s, which include but are not limted to heteroaryls, include: furyl,
oxazol yl, iscxazolyl, thiophenyl, thiazolyl) pyrrolyl, imdazolyl, 1,3,4



triazolyl, tetrazolyl, pyridinyri, pyrimdinyl, pyridazinyl, indolyl, and
their 20 nonaromatic counterparts. Further exanples of heteroc¥$lic
radi cal s include piperidyl, quinolyl, isothiazolyl, piperidinyl,JUIy2003
nmor phol i nyl, piperazinyl, tetrahydroturyl, tetrahydropyrrolyl,
pyrrolidinyi, octahydroindolyl, octahydrobenzothiofuranyl, and

oct ahydr obenzof uranyl. Selective MEK 1 or MEK 2 inhibitors are those
conmpounds which inhibit 25 the MEK 1 or P/I1EK 2 enzyne;:, respectively)
wi t hout substantially inhibiting other enzynmes such as MKK3, PKC, Cdk2A)

phosphoryl ase K}

general, a sel lélé({&l v tR/EK 1 I\g@ﬁgefn‘% gﬁ'?%;ek' @wgﬁﬁrﬁg%j?fg &R}E%n?%fthe

VEf ~, 2 t hiist ésbadimenteidthe tﬂlN@ltrbh far ittt mar(uiacﬁme oft & enedicdment for tr€stimg faoproliferative f

t he above- 9155%? ot h"r enz~~mes. Preferably) a selective inhibitor has 30 an
| C50 t hat "least 11100) nore preferably 1/500, and even nore
preferably 1/1000, 1/500C or less thin that of its |IC500r one or nore of

t he above- nanegccerdiny tEanothér aspbdt of tHeYinv2Aa thif RQrlied heblise GPHBONIYIRA of the

PCT/ US99/ 30416 One aspect of the invention features the disclosed conpounds
shown in Sfrst @mbe¢1@ef(t|0§)thpanV9m{@n 51 fsemapuiseliie; oA Megideriit fpe Heafing pancefe i nvent i on
i ncl ude conpounds wherein: (a) ‘R is brono or chloro; (b) Rz is quoro (c)
R3is H (d)echof R3 s, .H.(e) each.of FE nd is fluoro

R i brom, (SouRai BfAREr assesSiinbeitoERER goralteae ves of & Sumeatad s ks
is H (j) fﬁékdnﬁ)o@lméﬁlrdﬁthe(u‘@enl% forthdTRbMNACturé bt)a ||R5d|¢§nelrﬂt fok ﬁ@atﬁ?o\‘émél@ra%@f(z
(n) X, 1is S (0) X is NHor NCH3; (p) s OH, SH,

OH, (r) thhP§eWP-|RE°f§§’)'0kR4 is H (t) R4is chI oro or rret hyl ; or

conbi nati ons therepf wher e on of the supstityents on
heterocyclic rAehordng tq)gn WréFW@éKVItheo'Pvle‘ ﬁ?f? ipreNisd ”ﬂ%'égedlf)ﬁl‘ip'@p%“dpw‘%l e
bond, respméetdmtRtivhent cﬁ tHRAhveABInABethE nah@adk@b BF a Redigdniehe RFBEAInYNR Amloratifg @
heteroatom For e in such a situation, 15 the substitUent iIs

pr ef er abl yth Qﬁ%le?e9g8¢arffé'ﬁ"%ut 2 or 3-enyl, and less preferably prop-1-ynyl
or but-1-enyl. Exanpl es of conpounds i ncl ude [5-fluoro-2-(1

H-tetrazol -5- YA()cod@Ih@'ﬁd’b}urtﬁélr ds@@t@oﬁhé‘fﬂmﬂ'bnﬁﬁ@r%n%rbw@é@i‘tﬁ@use[o?a%orﬁbJuhH’@Ftﬁ’é6 (1
Htetrazol -5-yl)-phen 4-i0do-2 nethyl -phenyl)- amn

(4-i odo- 2- feltep 'B‘ﬁ@rﬂflhﬁ-“ﬂ‘@n@“@ftthﬁ e ofam l@a@telnbf@btrea&ngz@r reducing the

yl) - phenyl 3-difluoro-6-(1
H-tetrazolg-g\-% E%f 9’% ?%hlgnodo 2 met hyl - phenyl ) - am ne;
[ 5-fl uoro- 4 Vi
Mc%rcﬁng nylafOt 9{ as%e&gofé kn}/]%hgnptrq%rg )ﬁ BrP‘é{?ﬁd nﬂé‘? use of a compound of the

is

H-tetrazol -

[ 2- (4, 4-di ﬂretdrnybodmeﬁmilthmynirenhma‘zthﬂ manufdc)urdeffa memlicampiitdoryiiedt{ng -ostecthatisnet hyl -
phenyl) -am ne;

6- (4, 4-di net h i - i 1] oo i - met
o eyl ) anf R ARG SERES e il Bl blescoB s cioiadpos e
oxazol - 2- yffilst 2nBodiment iof thedineenfidrefoy Kie- hanuifastics of areedighmerii dorytreatingrtheamatoid
[4-brom-6 s,

According to another aspect of the invention there is provided the use of a compound of the

first embodiment of the invention for the manufacture of a medicament for treating cystic fibrosis.

According to a further aspect of the invention there is provided the use of a compound of the
first embodiment of the invention for the manufacture of a medicament for treating hepatomegaly.

According to another aspect of the invention there is provided the use of a compound of the
first embodiment of the invention for the manufacture of a medicament for treating cardiomegaly.



(4, 4-di net hyl -

5-di hydr o- oxazol - 2-yl ) -2, 3-di fl uor o- phenyl ] - (4-1i odo- 2- net hyl phﬁ yl % 85%

[ 2- (4, 4-di met hyl - 4, 5- di hydr o- oxazol - 2-yl ) -5-fl uoro-4-vitro-phe {/] £993do- 2
-nmetr~yl - phenyl ) - am ~~;

5-[4-fluoro-2-(4-iodo-2-net hyl - phenyl am no) phenyl ]-[1, 3, 4] t hi adi azol - 2-0l ;
5-13, 4-di fl uor

Shemyi 1oL, 5 ﬁ-‘icﬁorﬁiﬁg g)}g@ lie gﬁﬁé&g& @hﬁ\)&éﬁcﬁ\%&éﬁs prdlided the use of a compound of the

~ri fl uor o- Jirgt tembodiuem-ofﬁhmyw(armuerfwItlwnnam)faqhmuoj/h]me(dibamem fpt teadidg AzbeimarOl ;
5-[5- brorm&;s‘s,4 di fl uoro- 2- (4-i odo- 2- net hyl

phenyl am n B‘QF‘?enyI ]-11, 3,4]thi adi azol -2-0l; 5-(4-fluoro-2-(4-iodo-2-nethyl

8 WO 00/4202 11 .Ju 03 PCT/ S99/ 304 . .
phenyl ari no) - 57 pq rding bﬁé\ﬁ@ﬁr aspqc gH% {nmngaq ggrglls Qromied the use of a compound of the
S-[4-fluor <ﬁr52erﬁ|§cd|r@éiﬂ>of3hérmetmmf0etnyhamfm)re ahemydidanteht 3 téda@pfgaaic tatign Of ;
5-13, 4- dlfld%%gtgs -(4-1i odo- 2- net hyl phenyl am no) - phenyl ]-[1, 3, 4) oxadl azol - 2 0
| ;
5-[3,4,5-trifluoro-2-(4-iodo-2-net hyl phenyl am no) - phenyl | -[ 1, 3, 4] oxadi azol -
2-01: 5- [ 5- br omiscarding ¢t & fuitberaspect of- tl%/ identiorgthere is provided the use of a compound of the
EEE Zy:c | 52?3%5%%8@%\8@%;@@%@\% ?bT ﬁk%ﬂ%ﬁﬁl@ld gm%acament for treating septic shock.

henyl am no) - 5-vi tr g- pheny| 4Joxadi.azol - 2- 0l ;.
E [4yfl uor o) 2- (Acq%ﬁ)@ﬂﬁéhéfﬁswéﬁf;ﬂh%wwyn g‘ﬁ@r\w})\ﬂmtf‘e yse0f 4 Gompayg of fieg
gl- [ 3, 4-di T uRf éntidintbnt AR ikveRBInTY! RAGTYA Wl iffedtoRhenyl ] - 4H[ 1, 2, 4Jtri azol - 3-
5-

- 3[ 8| 4 g E r5I Llr ‘C’,ﬁgc%gﬁ' (talafﬂ?rgugF %Spgﬁ(ogyw gr%f %re 19 %Jroelrc]eed1 AN a[compbtfﬂd Jriazol

rSTE'E Zy:c I phenﬁrlzsadm;fmynaahefrtyé Inverttion for hednldnufzetund of 3rMiédicamedt used in conjunction with a
uor o- -

met hyl - phenﬁhe ?C(geﬂ ffzﬂnl radiatigndhsrany-aafichemasnengpy fpeteestingcapeer. Fur t her

exanpl es incl Ud?he mvdnfor élkt%é’tm%s ‘sﬁﬁﬂe‘ﬂé’mte?mé’@ét&%nd%%bfé &Q&Idb@al herein.

phenyl]-[1, 3, 4] t hi adi azol - 2-yl a 5-13 l'uor o- 2- ( -|002rrehyl

phenyl am no) - FhEher aspeats of tag tnmrgg@n @[Q@rovgeq/méhﬁ deécnptlon examples, and claims below.

5-[3,4,5-Trifluoro-2-(4-io0do-2 . 't5 nethyl-phsny!am no)-phenhl J-[1

3, 4]t hi adi azol - 2- yl am ne;

di fl uoro-2-(4-iodo- 2- net hyl éﬂ"‘éﬂr@ n?‘?]lngpNnOFTH? "\tVfNTION

3, 4Jt hi adi azol - 2hg/Ingentior features diaryl amine compounds, pharmaceutical compositions thereof, and

5 4 uor o e ol oG SicRbAKMBLSRIGAPbARNs 5~ Vi tro-phenyl - [1,3, 4] thi adi az
yl am ne,

5-[ 4- Fl uor o- 2- (Aeaoumytaﬂneaéfp}attﬂbtmenrwbmmnnbé equip@onyds]ard MER irhjbitara d MEKGh hitRoham

Fi 35 4]r gxgdggglmulgé Ociﬁ%g%rylgr%%gso[ade assa)y }or |R{\]§1R>¥s & WA%%aEe pélP{wa d%scnbed at column
,4,5-trifl eqrn@ta@to(dbtunmwl?emuwatmﬂnmb@rm 529)5%191%4 inlvikroMER ssaflasRmn2- y

Iamne 5-[ 5-brono-3, 4-di fl uoro-2-(4-iodo-2 henyi am no;

- ~~heny! ] - [i lmes4]2?0f<&1€cﬁam2matezt ﬂfeaﬁﬁtlfeedlsc@smof wﬁ@m 6—IQCO(D4>fatQ$H6¥ rfafenchygee
phenyl am no [1, 3 4] oxadi azol - 2-yl am ne;

5-[4-fluor O)al'g Fﬁéﬁ:'%%?g&w - pheny' ~

m ne) - phenyl ]-4H[ 1, 2, 4] t nazol 3-ylamne; 5-[3,4-difluoro-2-(4 25

i odo- 2- ne' ~hyl - phenyl am no) - phenyl j-4!-~-[1,2,4]triazol - 3-yl an ne;
5-[3,4,5-trifluoro2-(4-iodo-2-nethyl -phenyl am no) - phenyl]-4H-[1, 2,4]tri azol

- 3-yl am ne;

5-[ 5-brono3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - f ~her ~yl amano) - phenyl ]-4. H[1, 2,4
Jtriazol-3-ylamne; 5-[4-fluorc-2-(~~-iodo-2-ne

t hy! - phenylanino) 5-vitro-phenyl]-4H1[1, 2,4]triazol -3 ylam ne;

5-[4-f ~uoro-2-(, 4-iadc-?-:nethyl - phenyl am no) - phenyl j-[1, 3, 4] t hi adi azol e- 23
0 thiol;

5-13, 4- di f' uor a- 2- (4-1odc>. ?- et hyl - phenyl am no) - phenyl ] -[ 1, 3, 4Jt hi adi azol e
-2 thiol;

5- [3,4,5-~rif!uoro-2-(4-~c~~o-2-rnethyf-phenylanino)-phenyl]-[1,3,4]thiadia
zol e2-t hi o~ 5-[5-brono- 3, 4-di fl uor o- 2- (4-dodo- 2- net hyl - phenyl am no) - phenyl ]
9 11 July 2003 [1, 3, 4] thi adi azol e- 2-t ol ;
5-[4-fluoro-2-(4-iodo-2-nethyl -phenyl am no)-5-nitro
phenyl]-[1, 3, 4]t hi adi azol e-2-thi ol ;

5-[4-fluoro-2-(4-iodo-2-net hyl - phenyl am no) phenyl ]-[ 1, 3, 4] oxadi azol e-2-thi o
| ;

5-[3 4-di fl uoro- 2- (4-i odo- 2- net hyl - phenyl am no) phenyl ] -[ 1, 3, 4] oxadi azol e- 2-
thlol

-, " <9 ~ £ A - P T T T T I T I 1 r oa ~ VE Y L



-di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - phenyl ] -i soxazol - 3-0l ;
r i fl uoro-2-(4-iodo-2-nethyl -phenyl am no) - phenyl ] -i soqangy 265301 ;
o O/A{tgdzfsvl uor o- 2- (4-1i odo- 2- et hyl - phenyl am no) - pherp/é,r]mgﬁgéﬁ%ol 3-0

-

N

uor o- 2- (4i odo- 2- net hyl - phenyl am no) - 5-ni tr o- phenyl ] -i soxazol - 3-0l ;
uor o- 2- (4 i odo- 2met hyl - phenyl am no) - phenyl ] -1 H pyrazol - 3- 0l ;
di fl UQ![ 2- (4-io0do-2- et hyl 25 phenyl am no) - phenyl J-1
razol - olerms (3 4) 5-trifluoro-2-(4-iodo-2-nethyl
nyl am no) - ph i
5 br om- 3. 4. 4T FBre 9S8 BRliade Relow pnd by el usage thiouanopt this

-[ I
[ I
-]

p

e

-

pyr azol - 8lisBlosure.
-

p

-(

-

-(

-f
-f
A-
h

4rf | lorg gt (A II()(II groups et e QF;SII ltﬁ:”?l relo)hydrgclsatrgyl_é)rqwey%&ér]bon radical

yra

4-f | t I

41 o udelfsd AR Rk T Mg el o ROidH pshod ok o
3,

4, 5- tgmmmaoaman@aatmﬁtwmnwbwtrm@mmmndbrm $trictutes.azol - 3- 0l ;

5-b flu
Shonyl am nEXeRHn IMETHds et BT GrOB. [SpproRis bitdh rabYtyliisobutdh oMY o
00/ 42029 1Eaeﬁgl Ms@&%y?@é%gfrﬁﬁlﬁéﬁyl hexyI 2,3-dimethylhexyl, 1,1-dimethylpentyl,

phenyi ami no ni tro-phenyl]-isothiazol-3-0I";

4- 4-iQor beatyd ZancdetyR- Ry lmemupamnblﬁemyelqupyls@j@&bﬂltyecgdslopentyl
3,4-diflu rreth heny! am no henyl ] -1 soxazol - 3- 0l ;
4, 5- tFY&Pﬁ%’f%(ﬁy(‘(’gHgB@) Fﬂﬂcﬁﬁenyl am) ng) pKe]nyI] i soxazol - 3-01I ;
br ono- 3, 4- Wlﬁﬂli@@p@céﬁb’e@ﬂ@sﬁw@@ With B 2, 3 or more substituents which are

‘O-h-b-b-

heny! am no) - phenyl soxazol

3,
5-
2 fl uormdsp@mdﬁa selagted {romohainy(fiueiee chinre, BroMa IEHGEHD). hydoxYoRIBN -
;4/ fl Uorglkgr&4a|k9|QPm%o”8IaWIarHIﬁ%”¥IéIHLIR? BRAMNNoxd: BRIAKoky.

3,

razol

45di f heteroeylic 4abidd-ahdigtsterophainytadicaljosy - (Bpegifid exampldsyinclude

yrazol

thyI 48'['@°£I16§h¥'rMP[@IV@IWI(%%HBYCIZOH%?WI {Brenyfuranybmetidny | | - 1
! pyrazol - proi‘) [rﬁe@fy@rﬁérf% fbxﬁbeyPC(Bﬁby%d?f%I)methh 82- or 3-furany) meth%l

(4-1iodo- 2- hen I"am no
4-11 uor@-ﬂu@wne@w hydmﬁyprcnqheamin@wdohewv2-tdnmeﬂ1wamir]ob1|tymt hyl -1

-
-1
-
e
-
-
p
[

| t
5 et R R BRI BThsRR 30 SRttty
203] tri azohtkenl grdug #ar@%rﬂﬂ&:@j&:s‘ko alkyl groups, but haﬁle?,a]\ttleast one %o%tfle
ri azo

phenyl am no) - 3, 4 di f1 upro- phenyl ] -1- net

(2 1b @ncémq)adnap@absgzﬁ@afppammﬁ 3D¢psn%/mgfqn$edalpﬁ@mn] ofia geublgl - 1
2,

(o- arb o Sagufsfuents it any, he agometniof g doubls Bond may be poigegen

2, 3]t r(Es)zoI zAsaO‘nmen (Z) cis, or trans. Similarly, alkynyl groups have at least one

Iamno - 4-f | uor vi tro-phenyl]-1rnet hyl -
(2 3] tt,np Bq:mi(t@\rop a %%ent sp carbon atomsg ?Jnsaturated alkén]yl or aIkyn)}/

Db Gingnt kg TR oA BONBTE AR kel b lrd] 11 22

ghenylhalm rtherexdfelike aalkfsrli gmdgslzuﬁkatpttatéd?njrbupamﬂybb Slraight chain or branched,

- met -5- 4,5-tri ro- ,

(41 odo. 2. Substiited s Aagcrivad;both abpye for,alkvlgrgpps and

[1[%23 g]r?p‘llggtz)xf’ghdcdtﬂ%G1s?cléﬁrré%céx%1ﬁiﬁéhiéxa%ﬁ@é’b?‘ﬁ?k@ﬂl'rsp%ﬁ&)‘&os anget hyl - 3k
5- [ 4- f | uorssibstituted dasag ingludey Cisphrbutaryhitrans-Z-butanyh-Jpbatyriy],-Bphenyid-- 3H 1, 2

, 3] trikazol
a1 4 PPucrOaYRY. PR TuormRRDY) SrRPYRH AeTEMUG RN Py 2
2H pyr aZO'h}%T@ky-ZAprbgP/ﬂyﬂ RimEtHyR2roAyhRd2:-pRopBAYIYA-HYBRSRY-3Bulifyl PReRy | ] - 2
met hyl - 2H pyr azol
2-methyl -4-[3,4,5-trifluoro-2-(4-iodo-2-net hyl phenyl am no) - phenyl ] - 2H pyr az
ol - 3-01; 6
4-[ 5- brono- 3, 4-di fl uor o- 2- (4-i odo- 2net hyl - phenyl am no) - phenyl ] - 2- net hyl - 2H
pyrazol - 3-0l ; .
4-[4-fl uoro-2-(4-iodo-2nethyl - phenyl am no) - 5-vi tro- phenyl ] - 2- net hyl - 2H pyra
zol -3-0l; 1-[4-fluoro-2-(4 30
i odo- 2- net hyl - phenyl am no) - phenyl ] - 4- et hyl - 1, 4-di hydro-tetrazol - 5-one;
1-13,4
di fl uoro- 2- (4-i odo- 2- et hyl - phenyl am no) - phenyl ] - 4-met hyl -1, 4-di hydro-tetra_

_________

IU‘I:‘E-b

y
2
1,
i odo-
2-
1,
2-

I—‘l\)

-
p
-
[
d
-
[
- |
1,
-
[
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9
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-(1)
2- Fl uor o- 5- (5- hydroxy- 1, 3, 4- oxadi azol - 2-yl ) - 4- (4-i odo- 2- et hyl {1 pbepgbadn no)

benzenesulyf 5 (2) 0/30416
“4-(2-Chl oro(94 |o% phenyl am no) 2-fluoro-5-(5-hydroxy-1, 3, %&/%S azoll 2-yl)

N- net hyl - benzenesul f onam de (

2,3-Difl uorfbnosopbﬁmwmrmsapma andazametmw -propenylaln formglaol R -akanys and

gh(egylcﬁlmo:w-%yé%%gﬁﬁgt(gl%’lirﬂpno? s'gsgggérﬁp%mragﬁf(régﬁvﬁ%yf 4878 adi azol -

10 yl)-N-net hyl Mb(@g@@ér@mmrm&wbsﬂmwh diearsseadicA8 adlgde (5)
2- Fl uor o- 5- (5- hydr oxy- 1, 3, 4- oxadi azol -4- (4-iodo-phenylam no)-N-[2-(2

met hoxy- et }ﬁwydyqx)@dmmycﬁ@hwh@@yjj mwgny:ﬂéyr()@)hydroxycycloalkyl hydroxyaryl, and

D AR L e B g &) (¢
5- (5- Aml noblofiod), aiasl] amt Bhighyl-, 2ytloatitye-ahd o bader Somblratibnelogny| am-no)

20 benzenesul f onani de

5- (5- Ani noS¥b stlwe@i@adm@%mmgﬂfprmu@(i)ameefpth&ﬁsmﬂﬁérﬂ}fMWrﬁwd@ fluoro
ge?gegﬁﬁ%g&]g&?ﬁﬂ(j?@%@ 1 pitroalioy halqalkyl, alkylalyl (branched alkyls, such as
Ehegykam nn)ethgzrpwltge)zmtym?aikyleﬂSpbgv)ylﬁllkyl alkgxy, 3lkylarr1mno|alkyl_, ) 3

i {1 uol: beEHBEUI IR KA PR Aalon i avksioyat thaterodycie >

~xadi azol - 2s '

22 (5 At no! ATEAAL AR ISl GiE AR R R DS TRERUE S RYSRAIRIV)
benzenesul hydmyaé(em' hytitoxaligyrg 0% dwye9Ltiaaizgl hiydiaxsasy! 38miralkyly oup 2b

(5 %5 Ami no@MiRoglkgnygpayRealkynyly 2minqaygieglkyl emingay! Alkdalenylhheny! ami no)

benzenesul {fR Iky?) haloa halkyl, (hydroxyaryhalkynyl, and so forth Similarl
5-(5- Amnotlgl4féﬂ( ) 3 &y yoy-(&,-}:odo-ph | am no) )KI-

oxadi azol - m%
N- ( 3- it phisidludes bydrpxypaliyha ammm pod &} ineludey hydroxvalkyl ammoalkvl

onenyl am By EUATERBERaReluie Aptaalkypor o & (47 odon 2 ety

5- (5- Ami no- 1, 3, Hersediaiiotadicats ) whichlinguge ut &re hedimipde tty heterderyls,
benzenesul fonam de
include: furyl, oxazolyl, iscxazolyl, thiophenyl, thiazolyl, pyrrolyl, imidazolyl, 1,3,4-
triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, indolyl, and their
20 nonaromatic counterparts. Further examples of heterocyclic radicals include
piperidyl, quinolyl, isothiazolyl, piperidinyl, morphoiinyl, piperazinyl,
tetrahydroturyl, tetrahydropyrrolyl, pyrrolidinyl, octahydroindolyl,
octahydrobenzothiofuranyl, and octahydrobenzofuranyi.
Selective MEK 1 or MEK 2 inhibitors are those compounds which inhibit
25 the MEK 1 or MEK 2 enzymes, respectively, without substantially inhibiting other
enzymes such as MKK3, PKC, Cdk2A, phosphorylase kinase, EGF, and PDGF
receptor kinases, and C-src. In general, a selective MEK 1 or MEK 2 inhibitor
has an IC5; for MEX 1 or MEK 2 that is at ieast one-fiftieth (1/50) that of its ICsg
for one of the above-named othar enzymes. Preferably, a selective inhibitor has
30 an ICsp that is at least 1/100, more preferably 1/500, and even more preferably
1/1000, 1/500C or less than that of its ICsq or one or more of the above-named
enzymes.



10 (5) 5-(5-Amno-1, 3, 4-oxadi azol -2-yl)-4-(2-chl oro-4-iodo-phenyl am no) -2, 3
di f1 uoro- N-[ 3- (4-net hyl - pf perazi n-1-yl ) - propyl ] - benzenesul f onam dgiy©8b3

5- (5- Am no- 1, 3, 4- oxadi azol - 2-yl ) - 4- (2-chl or 0- 4-i odo- phenyl am no) - quoro N
(3- pi peri dYQi ¥43929 pr opyf ) - benzenesul f onami de . 15 Group 3 (1)PCT SoBabis

2- Fl uor 0- 4- (4-i odo- 2- net hyl - phenyl am no) - 5- ( 5- mer capt o- 1, 3, 4- oxadi azol - 2

yl ) -benzenesul f onam de (2)

2- Fl uor o- 5- (4-i odo- phenyl am no) - 4- ( 5- mer capt o- 1, 3, 4- oxadi azol - 2-yl }
benzenesul f onam de 20 (3)

2,3-Difl uorﬁ-gﬂ 4-1 0dqg- 2 met hyl - phenyl am no) - 5- ( 5- ner capt o- 1, 3, 4- oxadi azol
2-yl)-benzene BRYAFGe (4)

2- Fl uor o- 4- (4- loctpn@lagaébtaéﬂtﬁ@)n\fmﬁ@nrf@émé ¢hé didclbsedashrapelinds ¥hdwn in
benzenesui f onam de (5)

4- ( 2- ChlSor oformudai§) phihe,Pumimary SBCBOR f | uor o- 5- ( 5- ner capt o- 1, 3, 4- oxadi azol

25 2-yl)-b
4 (20l oro- a1 oBIMGRIASREoIBY invention ipeludeqmpaumts hesein: (BR1 ROMR )
- benzenesul 6|0ﬂﬂ5rdi|€(b$3R9u§ flﬂ:o?@ (ELR} is H; (d) each of R, and R3 is H;

t hi adi azol - 2- yl)-4-(4-io0do-2 rrethyl henyl am no

2- Fl uor o- 5- éS hydr ox
) benzenesu er)mmczfgzland l:\’\1$\£§ flopre2 (D R11is bJQﬂn? tDeR iisoiSz 904 ig Fiporo;
geﬁlzggreguﬁf@?rﬁy'geﬂ?%)(h Ry AN AR! RZGiors: Yky R i ietACaPRE W HAF R is

2, 3- Di flipuor OH3; (hXMe sy S1(B, XH-itsmllatﬂjrmm;?(py|X)2-iélC(f4,-$bld0f NHE(GYX: is
phenyl am n benzenesul f onam de 5 24) . .

2- Fl uor o- 5- %)BL ) dredg WHRe, @)Rhl'%léﬁ; 8 Rais chigroprmethyl & ARRbiINalPRS frRSEnes
ul f onam de (5) :

4-(2-Chl o 0- 4- 1 0d5 SEmY IR RSP NG HPSEHEES PR AN SY S A2 azol -
2 yl)- benzeaikem&lfomrﬂkyr@ég(cﬁ)p the double or triple bond, respectlvely, is not adjacent

)4- gg‘bcglngéo éjﬁgﬁ@%ﬁ%ﬁ@%ﬁ% I3 a?\e roa{om )f:dorr x%mple in é@éhagls ua*non y!
5- (5- Agno tﬂae?su‘bshﬁleﬁh@“@ér@fer%bw bro% 3HOr, or Hut-$- drodlendt, ERidMeks phefyamyi no)

benzenesul f onam de .
4- (5- Ami no-prog- 1fP/ﬂYlllCe’s(cﬂustz“oeﬂﬂ yl ) -5- (4-i odo- phenyl ani no) - 2- ner capt o
benzenesul f onam

o L E A no. o3 T Blas.of Gorapgnds ngluger | [B5fuorp-24 1 Hatgtrazok eyl phenyil-(4-

iodo-2 -methyl-phenyl)-amine; [2,3-difluoro-6-(1H-tetrazol-5-yl)-phenyl}-(4-iodo-2-
methyl-phenyl)- amine; (4-iodo-2-methyl-phenyl)-[2,3,4-trifluoro-6-(1H-tetrazol-5-
20 yl-phenyl]-amine; [4-bromo-2,3-difluoro-6-(1H-tetrazol-5-yl)-phenyl]-(4-iodo-2-
methyl-phenyl)-amine; [5-fluoro-4-nitro-2-(1H-tetrazol-5-yl)-phenyl}-(4-iodo-2-
methyl-phenyl)-amine; [2-(4,4-dimethyi-4,5-dihydro-oxazol-2-yl)-5-fluoro-phenyl]-
(4-iodo-2-methyl-phenyl)-amine; [6-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-2,3-
difluoro-phenyl}-(4-iodo-2-methy'-phenyl)-amine; [6-(4,4-dimethyl-4,5-dihydro-
25 oxazol-2-yl)-2 3 4-trifluoro-phenyl]-(4-iodo-2-methyl-phenyl)-amine; [4-bromo-6-
(4,4-dimethyi-4 5-dihydro-oxazol-2-yl)-2,3-difluoro-phenyl}-(4-iodo-2-methyi-
phenyl)-amine’ [2-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-5-fluoro-4-nitro-phenyl}-
(4-iodo-2-methyl-phenyl)-aming; 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-[1,3 4}thiadiazol-2-ol; 5-3, 4-difluoro-2-(4-iodo-2-methyl-phenylamino)-
30 phenyl}H1,3.4thiaciazol-2-0!; 5-[3,4,5-*ifluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-{1,3,4)thiadiazol-2-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-{1,3,4]thiadiazol-2-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-

~



-- phenyl am no) - benzenesul f onam de (4)
5- (5- Am no-1, 3, 4-t hi ad~azol - 2-yl ) - 2-f |l uor o- 4- (4- i odo- phenyl amMajuly22003

benzenes w&q g@mﬂgge (5) PCT/US§9/§014!36

¥5- (5- Am no t hi adi azol - 2-yl)-4-(2-chl oro-4-i odo- phenyl am no

di fl uor o- benzenesul f onam de (6)

5- ( 5- Ami no- gheéhylarmmocg-<hi-aitrokplree i) 143 ERthizuiazal-24ol; Gdid-fidoroy2-avioao) 2-éthyler o
benzenesul fonam de. 2

D T o o 5. RETATRISR)-oRARY I b giarob2;pl) 543 Aa0ifuat--hes P-HRIMA ani no
b .

2- P or o 4. AP ER) FRENYI1 2 dloradispols2iah S35 oo 2 odor 2 ety

benzenesul fphenyiateinpd)phenyl]-[1,3,4Joxadiazol-2- ol 5-[5 bromo 3,4- dlﬂuoro 2-(4- |0d0-2-

ohany! afh naneehERRRAT Srlahey T 5 4 %azp bl 516 Bua i Fotodo-L methyl-

PCTI US99/ 3Q4hhyfehhino)-5-nitro-pheny(l-[1.3.4]o adiazol-2-0l; 5-{4-flyorg-2-(4-iogo-2-methyl,
5-[4- (2- Di net hyl arrgnr?z) et%og ny]J dr ox x ! frl[azo ﬁ l f%uoroy4 (4

i odo- phenylmanyla)mlbehpéaeglwf-b[ﬂawmagaw ol 5 [3 4-difluoro-2- (4 nodo~2 methyl-
4-(2-Cnl or O' Ty ' Hgﬂpﬁénglﬂigg) 34?tng'zg 3% ?3 35’5 S éﬁoéb?z gl/lfizoI

3 yl)- benz
4- (2- Chl or gy Mn@mnéhﬁwm{h 24@&@9@!03161 (RfDpebrovy3, 4-dmidtpl2-@cko22 4

triazol - 3- ylﬁé"genzenesu fonam d 7 (1
5- (5- Aﬂonomethyl thxlamﬁfpmwlbﬁi [ﬂ la,nélmaaaml@mi 6a8-P4vfluerpt2-fhéeda-2mi no)

10 benzene

4- (5- Am no%ﬁé{hgp%&ﬁ?rﬁwﬁo& §‘t§ﬂ ?h§n¥[i48{rg %ﬂtﬁ‘aF%'a% 0;')henyl am no)
benzenesui fOﬂamRiﬁtf(e'ﬂ)examples include: 5- [4 fluoro-2-(4-iodo-2-methyl- henylammo

5- (5- Am no- 4- net 2,4-triazol [%lzk 2, 3-di fl uoro-4- | odo- 2- net hyl

phenyl ani ndy@ﬁéﬂiﬁﬁégm@@ﬁé@r’f%ﬁ'%m@ Difluoro-2-(4-iodo-2- methy- .
5 [5- A no ey a)ﬂg fE}-BHeA.NO3 RMPAiAZ @gi-}ra%mﬂé 5113205 T3mbrs-2-(4ligg6 % 4- (4

odo- phenyla
5- (5- Ad nomeihyl ﬁsmyt'mnnamolfpk&ry'l])[-1 4B, 4 Rriadiazod-24ylamdee; p B HsHramor® }- 2, 3di f | uo
ro- benzenes

5 (5 At no SRR A1 metby s iemylamsing)RORnYA-Ldd SREiaHiaZSl2:HAEINg: B no)
20 2-fl 8PaMe ,?}-@,l, -

2- Fl uor gog?‘%g-ga?&?gi%ésoxazg% | 'Eﬁ’?h@ |50mg-O zghenyl] [11 % 4]th|ad§1r¥‘o%§
benzenesul Mﬁﬁalnﬁdé-[éﬁF lgorp-2-(4-iodo-2-methyl-phenylamino)- phenyl -(1,3,4]oxadiazol-2-

2- Fi uor 0- 44 L3 NAE 9% - hR0X 28! (2 308 b - Miet i P ARG, B RON.-

20 [1,3,4]Joxadiazol-2-ylamine; 5-[C,4,5-trifluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl}-[1,3,4]cxadiazol-2-ylamine; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino}-zhenyl}-[1,3,4]nxadiazol-2-ylamine; 5-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-3-nitro-phenyl}-[1,3 4]Joxadiazol-2-ylamine; 5-[4-flucro-2-(4-iodo-2-
methyl-pheny'e minc)-phenyl}-4H-[1,2,4]tnazol-3-ylamine; 5-[3,4-difluoro-2-(4-

25 iodo-2-me‘hyl-phenylamino)-phenyl|-4H-[1,2 4]triazol-3-ylamine; 5-[3,4,5-trifluoro-
2-(4-iodo-2-methyl-phenylamino)-phenyl}-4H-[1,2,4]triazol-3-ylamine; 5-[5-bromo-
3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-4H-[1,2 4]triazol-3-ylamine;
5-[4-fluorc-2-(4-iodo-2-methy!-phenylamino)-5-nitro-phenyl}-4H-[1,2 4]triazol-3-
ylamine; 5-[4-f'uoro-2-(4-iccc-2-methyl-phenylamino)-phenyl]-[1,3,4]thiadiazole-2-

30 thiol; 5-[3,4-dif'uoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-[1,3 4lthiadiazole-2-
thiol, 5-[3,4.5-rifluoro-2-(4-103o-2-methyl-phenylamino)-phenyi)-[1,3,4]thiadiazole-
2-thioﬂ, 5-[5-bromo-3,4-difiuoro-2-(4-iodo-2-methyl-phenylamino)-phenyi]-



benzenesul f onam de (3)

2,3-Di fl uoro-5-(3~hydroxy-isoxazol -3-yl)-4-(4-iodo- 2-net hyl - phepyl anj
benzenesul f onani de (4) PVJU?&H&
2- Fl uor o- 5- ( 3- hydr oxy-i soxazol - 5-yl ) - 4- (4-i odo- phenyl am no) 30
benzenesul ey 9. thial &[4 _9.(4-ind0-2- - ino)-5-nitro-
4<( 2 i or AT hRliagle:2 ok, & {4-ugrop2:(fiodo-2methyk phenylemin)- Sy
benzenesul pmwr}[dea.4ahiaqune)424mm;95-m.-ﬂumw2-:{mq-2Fmemyljabemwanﬁaox-6)
2 o o s S Rl 1AM SIS G pheribiino)-

5- (3- Ami n%hé@lﬁﬁ%,ﬂ%ﬁd&a&lé@lﬁm’ 541 4 5-8fRoro-IR4IBHo2ome Ry no)
benzenesul f onam de

4- (3- A% nmmwm<§$MWl]ﬂi (3. éloxadiagaler2ritiols BelSybramard)4-ddinerardsdrirdaani de
1) bonsonad i ebkERighRbimInd) Bridhyil11.3 AldRbdiazole"2 4R8N saTRIGHE 2R 2 O}

5- (3- Ami nopietigf PFRInyRaninb)-8=rifrophengt]{ #,3i41dradibzolel 2thiok 5-[4-fluoro-2-(4-
benzenesul f onam de (5)

5- (3- Ani nolodeck-meshylsphenylaming)-phesyt-4iit-{ baditiazelpr thiel p-13 sdiiucrerdrd-

5 3- Am noloB0 YL krividming)-henyll-ebk{1,2 4ltiazole; 3 hiok, -03.4.5:trfiyoro-2-
benzengsul {4siveio-2iendthgiphdityldrino)-phenyl]-4H-[1,2 4]triazole-3-thiol; 5-[5-bromo-3,4-
oy oot g dd4diedo-2- ety phenyAmind)-BrenviT SHTA 2 firiasoie-athiot; dnd 52°
ﬁ_eﬁ g-eg; 'Sgir %ﬁ%ﬁg%(ﬁ@uh%@m—pﬁeﬁ,blamﬁrﬂs)fs-ﬁﬁrdlsﬁaﬁmniﬁ N afPhzored-)
2, 3- Di f I uothiel4- (4-i odo- 2- met hyl - phenyl ami no) - 5- ( 3- mer capt o-i soxazo! -5-yl )
4 (2 On oro- -1 BaRRehFamplesare: 5UHinag3-@ide RmetyheoYiemIBPY 5. o1 )
Dotor peny D B o 2 e o) By
2- Br onp- 5- isothiaze)-3ak Mmrtﬁﬂuqroc%(mm%wbamwarsﬂqp))phenyll-
isothiazol-3-ol; 5-[5-bromo-3,4-diflucro-2-(4-iodo-2-methyl-phenylamino)-phenyi]-
isothiazol-3-ol; 5-{4-fluoro-2-(4-iodo-2-methyl-phenylamino)-5-nitro-phenyl}-
isothiazol-3-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-isoxazol-3-ol;
20 5-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-isoxazol-3-ol; 5-[3,4,5-
trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-isoxazol-3-ol; 5-[5-bromo-3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-isoxazol-3-ol; 5-[4-fluoro-2-(4-
iodo-2-methyl-phenylamino)-5-nitro-phenyl]-isoxazol-3-ol; 5-[4-fluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl}-1H-pyrazol-3-ol; 5-[3,4-difluoro-2-(4-iodo-2-methyl-
25 phenylamino)-phenyl}-1H-pyrazol-3-ol; 5-{3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-1H-pyrazol-3-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl}-1H-pyrazol-3-ol; 5-{4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-5-nitro-phenyi]-1H-pyrazol-3-ol; 4-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl}-isothiazol-3-ol; 4-[3,4-difluoro-2-(4-iodo-2-methyl-
30 phenylamino)-phenyi]-isothiazol-3-ol; 4-[3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isothiazol-3-ol; 4-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-

phenylamino)-phenyl}-isothiazol-3-ol; 4-[4-fluoro-2-(4-iodo-2-methyl-
10
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2- Fl uor o- wd Go/dpesk oxy- i soxazol - 4-yl)-4-(4-iodo- 2- net hyl - phepeyi/esdvpoifsenzene
sul f onam de (2)

ﬁeggeﬁglsﬁ{ Mf o Bgr%r%tro pt?eor?yl] tsothsja%_r -3- ol(g [4 ¥lgE)PoX¥ (4 methyy )5

2,3-Difl uogoguna%(agnelh?gr Py i@z 8l-34I; Mté,w%rb@d@r-%u@seziﬁyémphenyI ami no)

benzenesul

4- ( 2- Chl or phéniyladainp rphehsaikisoxpzol-3-ofti 4-[36,56trifu¢®-Rydhiada-2i methyiol - 4-yl)
benzenesulf nam de 1 5 . , . .

2P vor o 5 ARSTH A B Phebykissarcl Pl - orbiogas 3 gheiypiaRdyiodo-2-methyk
benzenesul . |

2 B o 4. PHERYaRanoRbhenyl)soxazol 3-of 41f-fluofo2:(4-iodo 2:methyl-phenylamino)-
benzenesul ﬁdmummnmasaazqd -3tal; @1[4yfluoro-2-(4-iodo-2-methyl-phenylamino)-

5= (3- Am non%% e4h)>1|‘?H pyraz%?Ei ol; 4%4 é)ﬂuoro-fﬂ-hc}go fpﬁn%wm no) benzenesu

| f onam de

5- (13- Ami no héﬁy@ﬁqhoﬁpméhylﬁ(@eﬁM-@H%%at@@ophembtwmq@)48 thifluera02-(4-

benzenesul T onam de

5- ( 3- Ami nolqu’rbﬁéﬂéﬂhyktpgﬁw'@%n@i)l -phemiflo! H-pyrazabdool 4 et mapB &ndifl i e)
b
(3 A% nol T AR Tne s pregyipaing RS 1 MRV AR 22239 -4 s

benzenesul pqrastde- (rféth l-phenylamino)-5-nitro-phenyl}-1-methyl-1H-pyrazol-3-ol.

5- (3- Am no-i soxazol - 4-yl)-2-fl uoro-4-(4-iodo-phenyl am no) 25
benzenesul f onaniléé |(n5§nt|on also features compounds such as: 5-[2-(2-amino-4-iodo-

3 (3 AT nooh RYARRhaY My EHh I 3 Pk 1 PHALERAAN. 895 2-(2-amino-4-

benzenesul ona

5-(3- Am notads;emaamjlamm}d))s a-d |flumoqahbdyl] 1-oubdh - 1ﬂ=bth9]3}mllaeowmh5|{)3 (2-
b | f d 11 J I 03 P 416
3 (5o A no U BRC R iam e i ST PR HE et DT b fitazs -2l

benzenesul §4paMiRino-4-iodo-phenylamino)-5- bromo 3,4 dlﬂuoro phenyl]-1- methyl 1H-
[1,2,3]triazol-4-0l; 5-[2-(2-amino-4-iodo-phenylamino)-4-fluoro-5-nitro-phenyl}-1-

w

methyl-1H-[1,2,3]triazol-4-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-3-methyl-3H-[1,2,3)triazol-4-0l; 53, 4-difluoro-2-(4-iodo-2-methyl-

20 phenylamino)-phenyl]-3-methyl-3H-[1,2,3]triazol-4-ol; 3-methyl-5-[3,4,5-trifluoro-2-
(4-iodo-2-methyl-phenylamino)-phenyl}-3H-[1,2,3]triazol-4-ol; 5-[5-bromo-3.4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-3-methyl-3H-[1,2,3]triazol-4-ol;
5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-5-nitro-phenyl]-3-methyl-3H-
[1,2,3]triazol-4-ol; 4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-2-methyl-

25  2H-pyrazol-3-ol; 4-[3 4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyi}-2-
methyl-2H-pyrazol-3-ol; 2-methyl-4-[3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-2H-pyrazol-3-ol; 4-[5-bromo-3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl]-2-methyl-2H-pyrazol-3-ol; 4-[4-fluoro-2-(4-iodo-2-
methyl-phenylamino)-5-nitro-phenyl}-2-methyl-2H-pyrazol-3-ol; 1-[4-fluoro-2-(4-

30 iodo-2-methyl-phenylamino)-phenyl}-4-methyl-1,4-dihydro-tetrazol-5-one; 1-[3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-4-methyl-1,4-dihydro-tetrazol-5-

one; 1-methyl-4-[3,4,5-trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl)-1,4-
11



(3) 5-(3-Am no-isoxazol-4-yl)-2,3-difluoro-4-(4-iodo-2-nethyl -phenyl am no)
benzenesul fonam de 5 (4)

5- (3- Am no-i soxazol - 4-yl }-4-(2-chl oro-4-i odo- phenyl am no}-2, 3-di fl uoro
benzenesul f onam de" (5)

5- (3- Ami no-i soxazol - 4-yl)-2-fl uoro-4-(4-iodo-phenyl am no)
benzenesul f onam de (6)

4- (3- Am no- dllﬁjﬁmaétfdzolfﬁ otle} - Z-[5‘-brlom613 4dif(ubro-2@dodertemsth dstienglamia®)-phenyl]-4-methyl-
benzenesul f

0
3 Coe A no- SHARycstat 5oy o th et ioda- ek lobermamivs) Sy¥ERDaik Sy 4
benzenesul f 2 i )
5- (2- Ani n O_dgﬂl_@fg‘-tglfag?l@o% )- 1 ﬂUﬁOFO -2-(4-iodo-2-methylp enmmlng) phenyn]O1)H 14,2,3tiazok4-o; 1
benzenesul f[3Aslfiuere-2¢(3jodo- 2 -methylphenylamino)- phenyl 1H-[1,2,3]triazol-4-0l; ~ 1-[3,4,5-trifluoro-2-(4-

5- (2- Ami nogﬁﬁé@ﬂ{;@ l¥|lnﬂwo)2ph%nﬁ] fH ['f%rfiﬂneﬁol(zflolj odo- 12[5 %Wd 1 BRSNS ?lfnod 0.

benzenesul f

5- (12- Ani no-rhéthyiphenytdmido)yphenyl-1641,2 Bltriazel-44ol;i and d-=[ifieary-2 dviode-R-ndttdiperdylaminop 20
benzenesul f onam

5- (2- Ami no- WW?WHW@W&}"@ZNH “Qlor o- 4- (4- i odo- phenyl ani no)

benzenesul f onaraRer( &damples of the invention include 3-[4- dlﬂUOfO 2-(4-jodo-2-methylphenylamino)-
4-(2- Ami no-5H pyrrol -3-yl)-2-chl oro-5-(4-| odo- phenyl am no)

benzenesul fRYAGMKHTAEsx8zaEb®NR 1%[3(41cyﬂugmf2r &md@-?-sne(tmdmywatma ®Rbenyt] AYitisoxazol-5-

H- I |

o (oL G or . H1358 SUAEET RS My RNRYSER BRan oNAERERIs LR W 54
benzenesul fdiflvam2g-i¢ds)2- rﬂetBylmériylamrm)-ﬁhebﬁ]—li'ydomgi-ﬁlone 3-[4-fluoro-2-(4-iodo-2-methyl-

i%r%gg \Rbgla%ﬂn}if}éé t%%ﬁm@%&lg%(ﬁc@g %’ ﬁglﬂt?o% 2-?53&20%31Hydfro ya f’lnﬂﬁi g]oxa?hla-

4-(2-Chl Or%a@olL@ﬂpri@h?f(ﬂioﬁmmﬁéthﬂpﬁ’enﬂ) -bhk@r 0- 5- ( S{ZBainr6-2-toy3-amte-2- vl )

benzenesul f

S T uor o 5ILE 3 gbzeH--phenyiehiodo mpibyibenil-eme) - or cibyadp-2amelhytphenyl)
i+ pyrazol ﬁg@hnyﬂﬁ?@;k 202 BLRANLON 2OIREREERRLY ARAN-ifine. (O)i4-bromo-2.3-
benzenesul fmfhgrmb‘c(é-oxo 2 3-d|hydro-2 -1,2,3 5]oxath|ad|azol 4-yl)-phenyl}-(4-iodo-2- methyl phenyl) amine;
[5-fluoro-4-nitro-2-(2-oxo-2,3-dihydro-2-[1,2,3,5]oxathiadiazol-4-yl)-phenyl]-(4-iodo-2-methyl-
phenyl)-amine;  4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-4H-isoxazol-5-one;  4-[3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-4H-isoxazol-5-one;  4-[3,4,5-trifluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl}-4H-isoxazol-5-one; 4-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-4H-isoxazol-5-one; or  4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-5-nitro-
phenylj-4H-isoxazol-5-one.
Further compounds, where Ri can also be SO:NRGRH, or Ry and R; together with the
benzene ring to which they are attached constitute an indole, isoindole, benzofuran,

benzothiophene, indazole, benzimidazole, or benzthioazole, include the following groups:

12



.G oup 16 (1)

2- Fl uor o- 5- (5 hydr oxy-3-nethyl -3H 1, 2, 3-tri azol - 4-yl) - 4- (4-i odot Ady2008/1 10
phenyl am nesul f onam de (2)

~4- (2- Chl opg’ 4-1 od% phenyl am no) - 2- f | uor o- 5- ( 5- hydr oxy- 3H 1, Ecyl{sr%%/%(glw4 yl)
benzenesul f gnam de (3)

2, 3-Di f | uor &MUpPs- hydr oxy- 3H 1, 2, 3-tri azol - 4-yl ) - 4- (4- i odo- 2- net hy!

phenyi am no) - benzenesul f onam de -15 (4)

4- (2- Chl or 0- 4-i odo- phenyl am no) - 2, 3-di fl uor o- 5- (5- hydroxy-3H1, 2, 3-tri azol -
4 yl)- benze?ﬁsﬁwmmara h?@t}oxg 1,3, 4-oxadiazol-2- yl)-4 (4-iodo-2-methyl- phenylammo)

2- Fl uoro-5 hydr oxy-3H 1, 2 triazo! - 4- yl ) -4-{4-1odo- phenyl am no) benzenes
ul f onani de (6) benzenesulfonamlde

"L T B A s 8 a9 ot
2- Fl uor o-5- (5- hyw.mm@bmtzbyés@fdnhnﬂds triazol-4-yl)-4-(4-iodo-2-nethyl
phenyl am noz benzenesul f opam d

4- (2= chl or ok 2§oBifl\éW@n§d(é1hyﬁfgxy21 5&‘08?‘%‘1‘92?‘52 W) thipdgrg-methyl-t ri azol - 4-yI
) benzenesul f ona

2 350111 or o- 5. ( BT ROUPRINONNAImeiyLbarzepes lignamis, | 4, 5. ot hy

phenyl am no{4)be(2-€nterot4-waanplteEny{arino)-2, 3-difluoro-5-(5- hydroxy 1,3,4-oxadiazol-2-

j gg ;:Hlpoggngelngg 1 henﬁylg}T Sg\%orphohrquf)lllup%gyl? gnze esu na:r)’nl_llc_jefeL 2, 3-triazol -

2- Fl uor o- 5- gjd?g)g (%'-‘hv%rgx ”It\’i"h%&'dléko?(b)y‘zl)g—d-gﬁf @#%h@ﬁ?ﬁ)‘rlnﬁ& Rep2-(2-

benzenesul f bna 007 42029 11 Ju 0 S99/ 30416° (6
2- Fl uor o- 5- ~5- hym&tmﬁemzw)zemt]-tb@ryeeemm)anﬂdﬁyI ]-3H1,2,3-triazol -4-yl}

-4 (4-iodo- n nzen nam u 5 (1),

el o 000 SO LI BSIRERRRN Al 05 SLaHR1BoS: (R grent ety 1y
) benzenesul f onaddepHedlylamino)-N-methyl- benzenesulfonamlde

4- (2- Chlor o- 4-i odo- phenyi am no) - 2- f | uor o- 5- ( 5- oxo- 4, 5-di hydro-tetrazol - 1-yl
) benzdResul f onani de (3)

3-Di fl uoro-4-(4-iodo-2-net hyl - phenyl am no) - 5- (5- oxo- 4, 5-di hydro-tetrazol -
0 yl)-benzenesul f onam de (4)

2- Chl or aafoudo- phenyl ani no) - 2, 3-di f | uor o- 5- ( 5- oxo- 4, 5- di hydro-tetrazol -
| ) - benzenesul f anam de (5)

| uor o- 4- (4-i odo- phenyl am no) - 5- ( 5- oxo- 4, 5-di hydro-tetrazol - 1-yl)

(1) 5-(5-Amino-1,3,4-oxadiazol-2-yl)-2-fluoro-4-(4-iodo-2-methyl-phenylamino)-

2,
11
4- (
1y
2-F
20 benzenesulfonamide
(2) 5-(5-Amino-1,3,4-oxadiazol-2-yl)-4-(2-chloro-4-iodo-phenylamino)-2-fluoro-
benzenesulfonamide
(3) 5-(5-Amino-1,3,4-oxadiazol-2-yl)-2,3-difluoro-4-(4-iodo-2-methyl-
phenylamino)-benzenesulfonamide
25 (4) 5-(5-Amino-1,3,4-oxadiazol-2-yl)-4-(2-chloro-4-iodo-phenylamino)-2,3-
difluoro-benzenesulfonamide
(5) 5-(5-Amino-1,3,4-oxadiazol-2-yl)-2-fluoro-4-(4-iodo-phenylamino)-
benzenesulfonamide
(6) 4-(5-Amino-1,3,4-oxadiazol-2-yl)-2-fluoro-5-(4-iodo-phenylamino)-
30 benzenesulfonamide

13



benzenesul fonam de . 15 (6)
2,6-Di fluoro-3-(4-iodo-phenyl am no) - 4- ( 5- oxo-4, 5-di hydr o-t et r az2Qlulyl2Q03)

benzenes e Goup 19 (1)

2- Fl uor ol&&?mgo 2- met hyl - phenyl am no) - 5- (4- net hyl - 5- oxo-PAETg-JS(?ig/ﬁ?/“d?o 20
tetrazol -1-yl)- benzenesul fonam de (2)

4- ( 2- Chl or@roup 2lo- phenyl ami no) - 2- f | uor a- 5- (4- net hyl - 5- oxo- 4, 5-di hydro

O B r1 udt b Bl AT aa S ALl b el ote 444G 2y ety heyIAsingl T azol -

1 yl) - benzenesuyld3RaBLdfortamidd)
4- (2- Chl oro-4-i odo- phenyl am no) - 2, 3-di f t uor o- 5- (5- oxo- 4, 5-di hydro-tetrazol -

1 yl) - bend2h s (B-Aorined1d8, 4¢Madiazol-2-yl)-2-fluoro-4-(4-iodo- phenylammo) N-methyi-
5-T4-( -Dirrethy co-4,5-~ r~ro-tetrazol-1-ylJ-2-fiuoro-4
_(4 iodo- phenyiMNi H@rpﬁgﬂgﬁrﬂﬂ X)'g agn?%t;“/onamlde

2- Fl uor o- ?3f45'{Qﬂ%mqwu%ﬂéa@zﬁziﬁlﬁ?rmﬂmdmé40 Oiotio2 Fh bh‘&’lf—o tetrazol-1-y
f) 30 benzehesul fonam de 2003 PCTNS99J30416 WO 001 42029 G oup

20 5 (2-oxo- 2, @h@nwﬁmloo)tbenzertequﬁpneavdﬁ) (4) 10 .15

2 1 vor o faf el s T ey Rt Rt (G RhefpighagEnzeney! fonarm
oxat hi adl azol - ‘beﬁhénémnmmuéf onam de -
4-1 0do- 2- rret|5y(é&8 henyl am no) - 5- ( 2- ox 3-di hydro-1, 2,3,52,3-Di fluoro-4 (

oxat h1@di b nvnq;érazéwgdramharﬁlhé (Zr@d@m-4 iodo- phenylammo) 2,3-

nenyl am 10) - 2. Sk NBEen it o et A ViR o chabtidehnfGhufide 4 P

oxat hi adi azol -

2- F: ;Jo[) 0- 48) &qwmnﬁier&mmdm)zow(ﬂ}ma chliSrodd-ioyt-p b ny Rardin)-axfaidroagt azol
4 yl)-benzenes onam 0- ,

henyl ani no) - 4- Zj p&%'d?‘g'%%%Y'Bbff‘é‘?@‘?%ﬂmpﬁfjﬁdi azol (g) 2-Fluoro-5 (~-iod
p 4 _yl)-benzenesul fonam de G oup 21 -4-

4-1 odo- 2- net hyl - phenyl am no) - 5- ( 3- et hyl - 2- oxo- 2, 3-di hydr ol, 2, 3, 5- oxat hi adi
azol -16 y| BSrogpdenesul f onani de -

4-1 odo- phg{}y?ﬁgn@d‘-ﬁ& %S’aé“itr%ﬁy? enyl%fnmo} gy merdapto 158)38[})95 191§zl - 4-v!

) - benzene
4-1i odo- 2- et hywmﬂﬂyh@m"maanﬁd& met hyl - 2- oxo- 2, 3-di hydrol, 2, 3, 5- oxat hi adi
azol -4-yl ) -benzenesut f onam de -

4- i odo- phedly Rdrhersys-44cderphapylaminfiod 25 anearaaptn-d. 3.4 Dxadiazol-2-yl)-
benzenesulfonamide
20 (3) 2,3-Difluoro-4-(4-iodo-2-methyl-phenylamino)-5-(5-mercapto-1,3,4-oxadiazol-
2-yl)-benzenesulfonamide
(4) 2-Fluoro-4-(4-iodo-phenylamino)-5-(5-mercapto-1,3,4-oxadiazol-2-yl)-
benzenesuifonamide
(5) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difiuoro-5-(5-mercapto-1,3,4-oxadiazol-
25 2-yl)-benzenesulfonamide
(6) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(5-mercapto-1,3,4-oxadiazol-2-
yl)-benzenesuifonamide

Group 4
30 (1) 2-Fluoro-5-(5-hydroxy-1,3,4-thiadiazol-2-yl)-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

14



-(1) 2-Fluoro (2) 2,6-Difluoro-3 20 (3) 2,3-Difluoro (4) 2-Fiuoro-4 25
oxat hi adi azol -4-yl ) -benzenesul f onam de -4-i odo- 11 July 2003

henyl ani ng)y i f1uoro-5-(3-nethyl - 2-oxo- 2, 3- di hydr 04- ( 2-
-1,2,3,5- oxat[ﬁ)l ac}qazol 4-yt)-benzenesui f onam de b1 Rbars

_4- |odo phenYl am no) - 2- f | uor o- N- et hyl - 5- ( 3- net hyl - 2- oxo0-2, 34_(2-Chl oro
di hydr o- 1, 2B,%5F bwosoHi-ahydrexy4t, 3 - mmaz@mum-@rmmm@lam@e oup 22

_iodo- 2- et hyl - ghe 5- 0x0- 2, 5-di hydr o-i soxazol -330 (1)

2-Fl uoro-4- (4 vyl %r‘%hgéﬂ'@%’%ﬁ’% anmi de 22 11 July 2003 WD 00/ 42029

PCT/ US99/ 341162 B2Difluoro-5-(5-hydroxy-1,3, 4-th|ad|azol 2- gl)-d, 4-iodo-2-methyl-

2, 6-Di fl uoro-3-(4-iodo- phenyl am no) - 4- ( 5- oxo- ydr o-i soxazol - 3-yl ) benz

enesul f onani de EBenylamino)- benzenesulfonamlde

2,31 Loty 4 ikl 040,20 TRV SUSRAGLLIO) 5 -4 B Andilipijo- | sonazol

-yI) be
2- Fl uor o- 4- (4- i odpzphestteramide- 5- ( 5- oxo- 2, 5- di hydr o-i soxazol - 3-yl ) benzenes
ul f onam de

5
4- (2- Chl or &gm)‘tr@deh&ﬁ@ﬁyiog@rmﬂnﬂa@irm 13, dutib o & Srydroxy- b Sy thiadiazexaz ol 3

-yl)-benzenesul
4- (2-Chl oro- 4- |&go eny%gPrq‘?rr]]aoT-df-fl uor o- 5- ( 5- oxo- 2, 5- di hydr o-i soxazol - 3-yl

) 10 benzen@&)uld,f-(apehiod@@odum%wammo -2-fluoro-5-(5-hydroxy-1,3,4-thiadiazol-2-yl)-
5-[16-(4-1 o0do-2-neth no) - 1H benzi m dazol - 5-yl ] - 1, 3, 4- oxadi azol - 20

| 15 (¥ 5-[6-(2eng ﬁeﬁﬂ no) benzof uran-5-yl)-1, 3, 4- oxadi azol - 2- 0l

(3) 5-[7-Fluoro-6-(4-iodo- rret hyl - phenyl am no) - benzoxazol -5-yl)-1, 3,4

oxadi azol - 2-01 (4)

5-[5- (4-| ofgoppényl ani no) benzofuran 6-yl]-1, 3, 4-oxadi azol - 2-0I {5)

5-[6-(2-Chl --'d- 1 b f 5-yl
ol 7 L AR B AR T Lo B SRR el
H benzi m dazol - gemkénés@oﬁamqggl azol-2-0l Goup 24 25 (1)

5-[ 2- Amn06 4-i odo- 2 msth%/ henlamno)-l H benzi m dazol -5-yl]-1,3,4
oxadi-a¥l - (pgﬁmmo 1,3,4-thiadiazol- 2 yl)-5-(4-iodo-phenylamino)-2-mercapto-

5-16-(4- Iodo ph [ b] t hi ophen-5-yl)-1, 3, 4-oxadi azol -2-0l (3)
'5-[7-Fl uor o- 6- ( %ﬁ‘ééjﬁ ?ﬁﬂﬁgphenyl am no) - benzot hi azol -5-yl]-1, 3,4

oxadi azol - &3)05- (BO!\rh#)o 1,3,4-thiadiazol-2-yl)-2,3- dlfluoro-4 (4-iodo-2-methyl-
5-[5-(4-1 odo- pheng m no -benzo[b)thl ophen yl]-1, 3, 4- oxadi azol -2-0l (5)
"5-[ 6- (2- Chl or o- BOERYB nbenzanesIfonamids o- 1 3-di hydro benzo[ cJt hi ophen-5

yl1-1, 3, 449%84518hMo-£:3%-thiadiazol-2-yl)-2-fluoro-4-(4-iodo-phenylamino)-
20 benzenesulfonamide
(5) 5-(5-Amino-1,3 4-thiadiazol-2-yl)-4-(2-chloro-4-ijodo-phenylamino)-2,3-
difluoro-benzenesulfonamide
(6) 5-(5-Amino-1,3,4-thiadiazol-2-yl)-4-(2-chloro-4-iodo-phenylamino)-2-fluoro-
benzenesulfonamide
25
Group 6
(1) 2-Fluoro-5-(5-hydroxy-4H-1,2 4-triazol-3-yl)-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide
(2) 2-Fluoro-4-(5-hydroxy-4H-1,2,4-triazol-3-yl)-5-(4-iodo-phenylamino)-
30 benzenesulfonamide
(3) 2,3-Difiuoro-5-(5-hydroxy-4H-1,2,4-triazol-3-yl)-4-(4-iodo-2-methyl-

phenylamino)-benzenesulfonamide
15



23 11 July 2003 WD 00/4z029 PCTI US99/ 30416 ( 6)

5-[6-(2-Chl oro- 4 -i odo- phenyl ami no) - 2- oxo- 2, 3- di hydr o- 1H 2$I >4 142y, 03
benzot hi adi azol -5-yl]-1, 3, 4-oxadi azol -2-0l G oup 25 5 (1)

5- 2- Ami n&Y@0Y4%%o- 2- et hyl - phenyl ani no} - benzot hi azol - 5- yP§THS$/3P416
oxadi azol 2 Ol (2) 5-[6-(4-1o0do-phenylam no)-1

H-i ndol - 5-, 3,(2-Dixasthgiamhingd-dthyl§-8)hydroxy-4H-1,2,4-triazol-3-yl]-2- fluoro-4 ~(4-
5-[7-Fi uoro- -(4-1iodo- 2- met hyl - phenyf ani no) - benzot hi azoi - 5- yl]-1,3,4
oxadi azol - 2- 0l 11@ dogyhenylamino)- -benzenesulfonamide

3 (6 (2 onl O o AE Bt SRk Bt arinpl ey oS R AR é%?%goﬁ-’-og %)

1, 3, 4- oxadi azoly])’.b@hzéﬁésﬁlfcﬁﬁarﬁaecm or o- 4- |odo pheny| am no) - 1

Hi ndazol - ‘L_ 4- oxadi azol - 15 Go

5- [ 2- AnPno- (@3’ ( (ZTS%IHOEQ'ﬁe'PHSPrPW‘é’m'ﬂﬁ? Rcf}uq;erﬁzb‘rhy%@awsngﬂﬂ)ylﬁHé 244-
di | - 2-0I 1

o Pdol 5. y1 ) 1 GezSES St BehdsgiERRIR no) -

5-[ 7- Fl uor o- 6- (4-1 odo- 2- net hyl - phenyi am no) - benzoxazol -5-ylj-1,3,4 20
oxadi azol -2-0l (4)
5-[5-{4-Iocféf%71yl am no) - benzoxazol -6-yl ] -1, 3, 4- oxadi azol - 2-01 (5)

5-[6-(2-Chiq m\?‘g@o@ggwbaﬂm};ﬁi yf|>'2!91@&@43(4%85%&e%h#dh%ﬂymho§ yl]

1,3,4- oxa |
5-[5-(20Chl oro dbermmbmgsudfopharidec) - 1H- i ndazol - 6-yl ] -1, 3, 4- oxadi azol -2-0l 24

Compounds (ah ARt éajéﬁégpﬁgﬁ’«@f’- e Raipbaous

vari ants ther eofben'gmu%ﬁghﬁ&éc strategies are further exenplified 5 in
Exanpl es 1-8 bel ow. The sol vent between conpounds 4 and 5 in Schene 1 is
t ol uene ( PH®R)3-(BHmino-4-methyl-4H-1,2,4-triazol-3-yl)-2, 3-difluoro-4-(4-iodo-2-methyl-

phenylamino)-benzenesulfonamide
15 (4) 5-[5-Amino-4-(3-dimethylamino-propyl)-4H-1,2,4-triazol-3-yl]-2-fluoro-4-(4-
iodo- phenylamino)-benzenesulfonamide
(5) 5-(5-Amino-4H-1,2 4-triazol-3-yl)-4-(2-chloro-4-iodo-phenylamino)-2,3-
difluoro-benzenesulfonamide
(6) 5-(5-Amino-4-methyl-4H-1,2 4-triazol-3-yl)-4-(2-chloro-4-iodo-phenylamino)-

20 2-fluoro-benzenesulfonamide

Group 8
(1) 2-Fluoro-5-(3-hydroxy-isoxazol-5-yl)-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide
25 (2) 2-Fluoro-4-(3-hydroxy-isoxazol-5-yl)-5-(4-iodo-phenylamino)-
benzenesulfonamide
(3) 2,3-Difluoro-5-(3-hydroxy-isoxazol-5-yi)-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide
(4) 2-Fluoro-5-(3-hydroxy-isoxazol-5-yl)-4-(4-iodo-phenylamino)-
30 benzenesulfonamide
(5) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(3-hydroxy-isoxazol-5-yl)-

benzenesulfonamide
16
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: i i L2 Ry 1 R~ ~R3 ~1R Rz 11 July 2003 PCT/US99/30416 N~OH \
ONv(OHR4~~H NOR4 NI ~ DVF | NI \'i RRR1~R / R3~1 R-
R ., s HO (Gr) #+(R-Chioree-ipdp-phenylaning)- 21:&310;05 (B-hysirpxy-isayazol-fry)-R4 O H |

}QtNRl?, }? Ri1 Pe:rl‘lz%egtﬁfonaWPdOO/ 42029 Schene 2 ph.-ONHHRa \ NI \ / /
Group 9
5 (1) 5-(3-Amino-isoxazol-5-yl)-2-fluoro-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide
(2) 4-(3-Amino-isoxazol-5-yl)-2-bromo-5-(4-iodo-phenylamino)-
benzenesuifonamide
(3) 5-(3-Amino-isoxazol-5-yl)-2,3-difluoro-4-(4-iodo-2-methyl-phenylamino)-
10 benzenesulfonamide

(4) 5-(3-Amino-isoxazol-5-yl)-2-fluoro-4-(4-iodo-phenylamino)-
benzenesulfonamide
(5) 5-(3-Amino-isoxazol-5-yl)-4-(2-chloro-4-iodo-phenylamino)-2,3-difluoro-
benzenesulfonamide
. 15 (B8) 5-(3-Amino-isoxazol-5-yl)-4-(2-chloro-4-iodo-phenylamino)-2-fluoro-

benzenesulfohamide

Group 10
(1) 2-Fluoro-4-(4-iodo-2-methyl-phenylamino)-5-(3-mercapto-isoxazol-5-yl)-
20 benzenesulfonamide
(2) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(3-mercapto-isoxazol-5-yl)-
benzenesulfonamide
(3) 2,3-Difluoro-4-(4-iodo-2-methyl-phenylamino)-5-(3-mercapto-isoxazol-5-yl)-
benzenesulfonamide
25 (4) 4-(2-Chioro-4-iodo-phenylamino)-2,3-difluoro-5-(3-mercapto-isoxazol-5-yl)-
benzenesulfonamide
(5) 2-Fluoro-4-(4-iodo-phenylamino)-5-(3-mercapto-isoxazol-5-yl)-
benzenesulfonamide
(6) 2-Bromo-5-(4-iodo-phenylamino)-4-(3-mercapto-isoxazol-5-yl)-
30 benzenesulfonamide
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@am 42029 Schenme 3 11 July 2003 PCT/ US9g/ 30416 O N-' Okt

(1) 2-Fluoro-5-(3-hydroxy-isoxazol-4-yl)-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

(2) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(3-hydroxy-isoxazol-4-yl)-
benzenesulfonamide

(3) 2,3-Difluoro-5-(3-hydroxy-isoxazol-4-yl)-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

(4) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(3-hydroxy-isoxazol-4-yl)-
benzenesulfonamide

(6) 2-Fluoro-5-(3-hydroxy-isoxazol-4-yl)-4-(4-iodo-phenylamino)-
benzenesulfonamide

(6) 2-Bromo-4-(3-hydroxy-isoxazol-4-yl)-5-(4-iodo-phenylamino)-

benzenesulfonamide

Group 12

(1) 5-(3-Amino-isoxazol-4-yl)-2-fluoro-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

(2) 5-(3-Amino-isoxazol-4-yl)-4-(2-chloro-4-iodo-phenylamino)-2-fluoro-
benzenesulfonamide

(3) 5-(3-Amino-isoxazol-4-yl)-2,3-difluoro-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

(4) 5-(3-Amino-isoxazol-4-yl)-4-(2-chloro-4-iodo-phenylamino)-2,3-difluoro-
benzenesulfonamide

(8) 5-(3-Amino-isoxazol-4-yl)-2-fluoro-4-(4-iodo-phenylamino)-
benzenesulfonamide

(B8) 4-(3-Amino-isoxazol-4-yl)-2-chloro-5-(4-iodo-phenylamino)-
benzenesulfonamide

Group 13
(1) 5-(3-Amino-isoxazol-4-yl)-2-fluoro-4-(4-iodo-2-methyl-phenylamino)-

benzenesulfonamide

18
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|gs) ';5 %-A?‘nll_%?ﬁgﬁ(aéo? gﬁb,é-d?ﬁu&%-ﬁ@-%opﬁlrﬁeﬂhyl-‘ﬁﬁ%%y%miHM104 O
benzenesulfonamide

(4) 5-(3-Amino-isoxazol-4-yl}-4-(2-chloro-4-iodo-phenylamino)-2,3-difluoro-
benzenesulfonamide"

(5) 5-(3-Amino-isoxazol-4-yl)-2-fluoro-4-(4-iodo-phenylamino)-
benzenesulfonamide

(6) 4-(3-Amino-isoxazol-4-yl)-2-chloro-5-(4-iodo-phenylamino)-

benzenesulfonamide

Group 14

(1) 5-(2-Amino-5H-pyrrol-3-yl)-2-fluoro-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

(2) 5-(2-Amino-5H-pyrrol-3-y1)-4-(2-chioro-4-iodo-phenylamino)-2-fluoro-
benzenesulfonamide

(3) 5-(2-Amino-5H-pyrrol-3-yl)-2,3-difluoro-4-(4-iodo-2-methyl-phenylamino)-
benzenesulfonamide

(4) 5-(2-Amino-5H-pyrrol-3-yl)-4-(2-chloro-4-iodo-phenylamino)-2,3-difluoro-
benzenesulfonamide

(5) 5-(2-Amino-5H-pyrrol-3-yl)-2-fluoro-4-(4-iodo-phenylamino)-
benzenesulfonamide

(6) 4-(2-Amino-5H-pyrrol-3-yl)-2-chloro-5-(4-iodo-phenylamino)-
benzenesulfonamide

Group 15

(1) 2-Fluoro-5-(5-hydroxy-1-methyl-1H-pyrazol-4-yl)-4-(4-iodo-2-methyl-
phenylamino)-benzenesuifonamide

(2) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(5-hydroxy-1H-pyrazol-4-yl)-
benzenesulfonamide

(3) 2,3-Difluoro-5-(5-hydroxy-1H-pyrazol-4-yl)-4-(4-iodo-2-methyl-phenylamino)-

benzenesulfonamide
19
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4-(4-iodo-phenylamino)-benzenesulfonamide
(6) 2-Fluoro-4-(5-hydroxy-1H-pyrazol-4-yl)-5-(4-iodo-phenylamino)-
benzenesulfonamide

Group 16

(1) 2-Fluoro-5-(5-hydroxy-3-methyl-3H-1,2,3-triazol-4-yl)-4-(4-iodo-2-methyl-
phenylamino)-benzenesulfonamide

(2) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(5-hydroxy-3H-1,2,3-triazol-4-yl)-
benzenesulfonamide

(3) 2,3-Difluoro-5-(5-hydroxy-3H-1,2,3-triazol-4-yl)-4-(4-iodo-2-methyl-
phenylamino)-benzenesulfonamide

(4) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(5-hydroxy-3H-1,2,3-triazol-4-
yl)-benzenesulfonamide

(5) 2-Fluoro-5-(5-hydroxy-3H-1,2,3-triazol-4-yl)-4-(4-iodo-phenylamino)-
benzenesulfonamide

(6) 2-Fluoro-5-{6-hydroxy-3-[2-(2-methoxy-ethoxy)-ethyl]-3H-1,2,3-triazol-4-yl}-4-
(4-iodo-phenylamino)-benzenesulfonamide

Group 17

(1) 2-Fluoro-5-(5-hydroxy-3-methyl-3H-1,2,3-triazol-4-yl)-4-(4-iodo-2-methyl-
phenylamino)-benzenesulfonamide

(2) 4-(2-Chioro-4-iodo-phenylamino)-2-fluoro-5-(5-hydroxy-3H-1,2 3-triazol-4-yl)-
benzenesulfonamide

(3) 2,3-Difluoro-5-(5-hydroxy-3H-1,2,3-triazoi-4-yl)-4-(4-iodo-2-methyl-
phenylamino)-benzenesulfonamide

(4) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(5-hydroxy-3H-1,2,3-triazol-4-
yl)-benzenesulfonamide

(5) 2-Fluoro-5-(5-hydroxy-3H-1,2,3-triazol-4-yl)-4-(4-iodo-phenylamino)-

benzenesulfonamide
20
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Group 18
5 (1) 2-Fluoro-4-(4-iodo-2-methyl-phenylamino)-5-(5-oxo-4,5-dihydro-tetrazol-1-yl)-
benzenesulfonamide
(2) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(5-oxo0-4,5-dihydro-tetrazol-1-yl)-
benzenesulfonamide
(3) 2,3-Difluoro-4-(4-iodo-2-methyl-phenylamino)-5-(5-oxo0-4,5-dihydro-tetrazol-1-
10 yl)-benzenesulfonamide
(4) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(5-ox0-4,5-dihydro-tetrazol-1-
yl)-benzenesulfonamide
(5) 2-Fluoro-4-(4-iodo-phenylamino)-5-(5-oxo-4,5-dihydro-tetrazol-1-yl)-
benzenesulfonamide
. 15 (6) 2,6-Difluoro-3-(4-iodo-phenylamino)-4-(5-oxo-4,5-dihydro-tetrazol-1-yl)-

benzenesulfonamide

Group 19
(1) 2-Fluoro-4-(4-iodo-2-methyl-phenylamino)-5-(4-methyl-5-oxo0-4,5-dihydro-
20 tetrazol-1-yl)- benzenesulfonamide
(2) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(4-methyl-5-oxo0-4,5-dihydro-
tetrazol-1-yl)- benzenesulfonamide
(3) 2,3-Difluoro-4-(4-iodo-2-methyl-phenylamino)-5-(5-oxo-4,5-dihydro-tetrazol-1-
yl)-benzenesulfonamide
25 (4) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(5-ox0-4,5-dihydro-tetrazol-1-
yl)-benzenesulfonamide
(5) 5-[4-(2-Dimethylamino-ethyl)-5-ox0-4,5-dihydro-tetrazol-1-yl]-2-fluoro-4-(4-
iodo-phenylamino)-benzenesuifonamide
(8) 2-Fluoro-5-(4-iodo-phenylamino)-4-(4-methyl-5-oxo-4,5-dihydro-tetrazol-1-yl)-

30 benzenesulfonamide
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Mino)-o- o FoxeR2 3-Bhydrad 2PMDS RL ~ R3 ~

HZN~~
(1) 2-F|ugror‘:ﬂ-(4-iodo—2-methy\-pheny\a
—yl)—benzenesulfonamide

oxathiadiazol-4
fluoro-5-(

-Ch|0r0-4-iodo-phenylamino)-Z 2-oxo-2,3-dihydro—1 2,3,5-

(2) 4-(2
5 oxathiadiazo|-4-yl)-benzenesulfonamide
(3) 2‘3-Diﬂuoro-4-(4-iodo-2-methyl-phenylamino)—S-(Z—oxo-Z,3-dihydro-1 2,3,5-
oxathiadiazol-4-yl)-benzenesulfonamide
(4) 4-(2-Ch1oro-4-iodo-pheny|amino)—2,3-diﬂuoro-5-(2-oxo-2.S-dihydro—1 2.3,5-
oxathiadiazoM-yl)-benzenesulfonamide
10 O 2-Fluoro-4-(4-'\odo-pheny\amino)-ﬁ-(Z-oxo-Z,3-dihydro-1,2.3,5-oxathiadiazo|—
4-yl)-benzenesulfonamide
(6) Z-Fluoro-5—(4-iodo-phenylamino)—4-(2-ox0-2,3-dihydro—1.2,3.5-oxathiadiazo!—
4-yl)—benzenesulfonamide
15  Group 21
(1) 2-F\uoro-4-(4-iod0-2-methyl-pheny\amino)-s-(3-methy\-z—oxo-2.3-dihydro-
1 ,2,3,5-oxathiadiazoM—yl)-benzenesuh‘onamide
(2) 2,6—Diﬂuoro—3-(4-iodo-phenylamino)-4-(3-methy\—2—oxo-2,3-dihydro-1,2.3,5-
oxathiadiazo|-4-y|)-benzenesulfonamide
20 (3 2,3-Difluoro-4-(4-'|odo-2-methyl-phenylamino)-5-(3-methy\-2—oxo—2,3-dihydro-
1 ,2,3,5—oxathiadiazol-4-yl)-benzenesulfonamide
(4) 2-Fiuoro-4-(4-iodo-pheny!amino)-sq(s-methy\-Z-oxo-2.3—dihydro—1,2,3,5-
oxathiadiazol-4-yl)-benzenesulfonamide
(5) 4-(2-Ch\oro-4-iodo—pheny\amino)-z,3—diﬂuoro-5-(3-methyl-2-oxo-2,3—dihydro-
25 1,2,3 ,5—oxath'|adiazolA-yl)-benzenesulfonamide
N-methy\-S—(3-methyl-2-oxo-2,3-

-phenylamino)—Z-ﬂuoro-

(8) 4-(2-Ch\0ro—4-iodo
-,yl)-benzenesulfonamide

dihydro-1,2.3,5—oxathiadiazol-4

Group 22
(1) 2-FIuoro-4-(4—iodo-2-methyl-pheny\amino)-s-(s-oxo—z,5-dihydro-isoxazol-3-

30
yl)-benzenesuifonamide
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(3) 2,3-Difluoro-4-(4-iodo-2-methyl-phenylamino)-5-(5-oxo-2,5-dihydro-isoxazol-
3-yl)-benzenesulfonamide

(4) 2-Fluoro-4-(4-iodo-phenylamino)-5-(5-ox0-2,5-dihydro-isoxazol-3-yl)-
benzenesulfonamide

(5) 4-(2-Chloro-4-iodo-phenylamino)-2,3-difluoro-5-(5-0x0-2,5-dihydro-isoxazol-
3-yl)-benzenesulfonamide

(6) 4-(2-Chloro-4-iodo-phenylamino)-2-fluoro-5-(5-oxo-2,5-dihydro-isoxazol-3-yl)-

benzenesulfonamide

Group 23

(1) 5-[6-(4-lodo-2-methyl-phenylamino)-1H-benzimidazol-5-yl]-1,3,4-oxadiazol-2-
ol

(2) 5-[6-(4-lodo-phenylamino)-benzofuran-5-yl}-1,3,4-oxadiazol-2-ol

(3) 5-[7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzoxazol-5-yl}-1,3,4-
oxadiazol-2-ol

(4) 5-[5-(4-lodo-phenylamino)-benzofuran-6-yl}-1,3,4-oxadiazol-2-ol

(5) 5-[6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-1,3-dihydro-isobenzofuran-5-yl}-
1,3,4- oxadiazol-2-ol

(6) 5-[6-(2-Chloro-4-iodo-phenylamino)-1-methyl-1H-benzimidazol-5-yl]-1,3,4-

oxadiazol-2-ol

Group 24

(1) 5-[2-Amino-6-(4-iodo-2-methyl-phenylamino)-1H-benzimidazol-5-yl}-1,3,4-
oxadiazol-2-ol

(2) 5-[6-(4-lodo-phenylamino)-benzolbithiophen-5-yl}-1,3,4-oxadiazol-2-ol

(3) 5-[7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzothiazol-5-yi}-1,3,4-
oxadiazol-2-ol

(4) 5-[5-(4-lodo-phenylamino)-benzo[b]thiophen-6-yl}-1,3,4-oxadiazol-2-ol

(5) 5-[6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-1,3-dihydro-benzofclthiophen-5-

yl]-1,3,4-oxadiazol-2-ol
23
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~RA\ ~\ RL ?“4&%'\‘/",?3@'1]5'%1§§‘4’ﬁ9'%%9'%6 9 Scheme 14 COOH R4 COOH Hi N

Group 25

(1) 5-[2-Amino-6-(4-iodo-2-methyl-phenylamino)-benzothiazol-5-yl}-1,3,4-
oxadiazol-2-ol

(2) 5-[6-(4-lodo-phenylamino)-1H-indol-5-yl}-1,3,4-oxadiazol-2-ol

(3) 5-[7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-benzothiazol-5-yl}-1,3,4-
oxadiazol-2-ol

(4) 5-[5-(4-lodo-phenylamino)-1H-indol-6-yl}-1,3,4-oxadiazol-2-o!

(5) 5-[6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-2,3-dihydro-1H-isoindol-5-yi]-
1,3,4- oxadiazol-2-ol

(6) 5-[5-(2-Chioro-4-iodo-phenyiamino)-1H-indazol-6-y!]-1,3.4-oxadiazol-2-ol

Group 26

(1) 5-[2-Amino-6-(4-iodo-2-methyl-phenylamino)-benzothiazol-5-yl]-1,3,4-
oxadiazol-2-ol

(2) 5-[6-(4-lodo-phenylamino)-1H-indol-5-yl}-1,3,4-oxadiazol-2-0l

(3) 5-[7-Fluoro-6-(4-iodo-2-methyl-phenyiamino)-benzoxazol-5-yl}-1,3,4-
oxadiazol-2-ol

(4) 5-[5-(4-lodo-phenylamino)-benzoxazol-6-yl}-1,3,4-oxadiazol-2-0l

(5) 5-[6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-2,3-dihydro-1H-isoindol-5-yl]-
1,3,4- oxadiazol-2-ol

(6) 5-[5-(2-Chloro-4-iodo-phenylamino)-1H-indazol-6-yl}-1,3,4-oxadiazol-2-ol

24
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~ R ~WoRus8 \ ONHNR * R4 -~\ a\ RLI ~R3 | ~ | pRgnidoblao@ H s a,
“NRL~R3/ I R~NN\ \ Alkaiation "OHR4 \a \ Rl RBI ~1 R 39 11
Jul'y 2003 WD 00/ 42029 Scheme 15 COOH ~ F RL ~ R3 R2 CZHSO O ~O\ Rl
PCT/ US99/ 30416 R4 HEN COO ~ R4 | LHMDS R1 / R3 ~ | R2 R4 NHzNHz, Et OH R3 ~ |

NHZNHCH, EEOd Qb R4\ ~\ RL ~ R3 ~ | R2

The disclosed compounds can be synthesized according to Schemes 1-25

-a R4l ~\ R1
\

l

or analogous variants thereof. These synthetic strategies are further exemplified
5 in Examples 1-8 below. The solvent between compounds 4 and 5 in Scheme 1 is
toluene (PhMe).
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R2 NH2 OHO~ NR4 \a RL ~ ~R3 1 R2 49 11 July 2003 V[)OQhQﬁ@éébo
PCT/ US99/ 30416 Schene 25 R4 cooH HzN \ COON R4 F \ HVDS
RL~~R3 1R R2 COOHC ONH HZN'COOH ~ R4 DMF/ SOCI Z R1PETRIS2B3HIRI R2 O °
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Uses The discl osed conpositions are useful as both prophylactic and
therapeuggg{trea;nents for diseases or conditions as provided in the
Sunmar y as well as diseases or conditions nodul ated by the MEK
cascade. 5 Exanples include stroke, heart failure) osteoarthritis)
rheumatoid arthritis, organ transpl ant Reej ecti on, ‘@QH a vgﬁlety of tunors
such as ovari an, Iung panc roSQH c, H,h)ra , prostatq ¢ol orectal . 1.
Dosages Thdse skilled in the artanII abl e t o detce according to
known 10 net hods, the approprate dosage fpr a 0 ent , ng into account
factors such as age, weig ener al—heatt, « pad ™[ equi ring
treatnent, and the pre ' o»her|ﬁWﬁFcaﬂTbns Egneral an effective
anount will be between 0. 1000 ng/ kg per dayazpreferably bet ween 1 and
300 ng/ kg body weight, and datly dosages will be between 10 and 5000 ny for
an adult subject of normal 1~5 weight. Comrercialdy avail abl e capsul es or
other fornul ations (such as liquids and fil m coatgd t bIeQ§) of 100 ng, 200
dr noNto e di scl Béed

ng, 300 ng, or 400 ng carjbe gdm nistered acgo ﬁ
met hods. 2. Fornulatlﬁ - pnéltide ab
pills, pomders gy agy és, Aghhqueous or el Sspl Ut and

suspensions nt er S a packaged i n cont
subdi vi sion into individud ) age unit for
for various nethods of i [ d rel ease
formul ati ons, such as Subcutianeous inplants. Adm nistratron nmethods include
oral, rectal, parenteral (|ﬁ@ravenous) 25 intranmuscul ar) subcut aneous),
intracisternal, intravaginal, intraperitoneal, intravesical, |ocal (drops,
powder s, ointnents, gel s, or @tam, and by inhalation (a buccal or nasal
spray). Parenteral formul aidsgns include pharmaceutically acceptabl e aqueous
or nenaqueous ggutions dlspgr5|on suspensi ons, enul sions, and sterile
powders 30 for %Eeapreparat on t o . Exanpl es of carriers include water,
et hanol, polyols (propylenegly ol yet hyl ene glycol), vegetable oils,
and |njectable organi c esteg bt hyl ol eate. Fluidity can be
mai nt ai ned by the use of .ting

R1
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11 July 2003 WO 001 42029 PCTNS99/ 30416 such as lecithin, a surfactant, or
mai nt ai ni ng appropriate particle size. Carriers for SO|Id dosaggy § Y 8803
i nclude (ayofobkies s or extenders, (b) binders, (c) hu”ECtan¥§Tnﬁ£dBou6

di sintegrating agents, (e) solution retarders, (f) absorption
acccelerat%%ﬁ#gég adsor bents, (h) Iubricants) (i) buffering agents, and 5
(j) propell ébnp05|t|ons may al so contai n adjuvants such as
preserving) wetting, enulsifying, and di spensing agents; antim crobial
agents such as parabens, chlorobutanolR4 phenol, and sorbic acid; isotonic
agents such as a sugar or s§ e e; absor@®Pln- pr B#ongi ng agents

such as al um num nonost ear gtg afd 10 atin'
agents. 3. Related conpou 3cl osed conpounds
and closely rel ated, pharsaces |caITy—acchta- Qr s he di scl osed
conpounds, such as sal R§. e'ter§3 ant¥&8 Ridr atyes or3 sofvatdd forns

t hereof ; masked or protectedzforns 15 and racemgac m xtures, or
enantionerically or optically pure forns. Pharmaceutically acceptable
salts) esters, and am des include carboxyl ate sglts (e.g., C,_8 alkyl,

cycl oal kyl) aryI hetergaryl, or non-aromatic er?chI c}, anino acid
addition salts, este Q0 Qnides i ch are, mad

benef'tlr'éﬁlﬁ§$9%op Mm@é&g@tlve nd ~U|t le or contact
with the 2

@a,

QUt—unske t oxi Ci n,
al l ergic response. Repreu ts include hydr m de
hydrochl ori de, sulfat ate, acetpye, £, fate,

ol eate, palmtate, stearatie, rate, borate, benzoat Iactate phosphat e)
tosylate) citrate, nmaleat&®2 fumarate, succinate, tartF4te, naphthyl ate,
nmesyl at e, gl ucoheptonate, |acti obionate, and | auryl sul fonate. These may
i nclude al kali netal and al kalawessnsReggaditi ohs such as sftdwm)nqomataaﬁm um

cal cium and rmagnesi um as welY'*™%s non-toxi ¢ anmoni um 8 ¥rnary ammoni um
and am ne cations such as tetranet ammoni um et hyl ayi ne,

tri met hyl am ne, and ethylan1n§ e, for exanple, S M Berge, et al.,
"Pharmaceutical Salts," J Fm sci ) 1977) 66:1-19 ch is incorporated
30 herein by reference. "—gsentatlve phar maceut i y acceptabl e am des
of the invention |ncludel1 fose derived from anmonik, @inmry C ~_ 6 al kyl

am nes and secondary di am nes. Secondgry gni n&4 include 5-

or 6-menbered 52 11 Jul y % - Q0/ 42029 PCT/ US99L. 304K

het eroaromatic ring noiet 3 ng at least o

optionally between 1 and‘x di ti het er oat ons

derived from ammoni a, @? prlmﬁy am n

al kyl ) am nes Representat|vQtharnaceutlcaIIy accept&ﬁ!e esters of the
invention include 5 C ~ ~ alkyl, C5 ~ cycloal kyl, phenyl, and phenyl (C

,_6)al kyl esters. Preferred esters include nmethyl esters. The invention
al so includes disclosed conmpounds having one or nore functional groups
(e.g., hydroxyl, am no, or carboxyl) nasked by a protecting
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group. Some of these nmasked or protected conpounds are pharnmaceutically 10
acceptable; others will be useful as internedi ates. Synthetici1ﬁ3mggﬁq§ues
and proceswygodbes! osed herein, and m nor nodifications therﬁ@ﬁv&ﬁkﬁuﬁ SO
w~t h~n the scope of the invention. HYDROXYL PROTECTI NG GROUPS ~~15 Hydr oxyl
protecting groups include: ethers, esters, and protection for 1,2- and
1,3-diols. ¥RBeM&r protecting groups include: methyl, substituted methyl
ethers, substituted ethyl ethers, substituted benzyl ethers, silyl ethers
and conversion of silyl ethers to other functional groups. Substituted
Met hyl Ethers 20 Substituted ggbhy! &s i ncl udgy et hoxymet hyl
nmet hyl t hi omethyl, t utylthio thyJ__,HZ(' | di met h |sigyl) met hoxynet hyl ,
benzyl oxynet hyl , pet hoxyben ORYL nmet hyl ,
guai acol net hyl , tbutoxyneth - penten ay met w si | t hyl ,
D 0-
25 tet?ghydrop;ranyl,

2- met hoxyet hoxynet hyl , R4 Pr oemhnsxerFt,

et hoxy) net hyl , 2-(trinmethyl Ieéirll ) et hoxynet hyl,

3- bronot et rahydr o- pyranyl, t ahydrothiopyranyI,Ri met hoxycycl ohexyl ,
4- met hoxyt et r ahydr opyr anyl, 4-net hoxyt et r ahydr ot hi opyr anyJNH,

4- et hoxyt et r ahydr nt hi opyrangl S, S-di oxi do) ﬂzig
1-[(2-ch|oro-4nethy|)pheg§gJ 4-nﬁthqéypiperidin-4-yl,NiJ di oxan-2-yl,

t et rahydr of ur anylecochet ra rofjiofufanyl, gpd [H]

2,3,3a,4,5,6,ZE§L~921§$ZdrO-7, ,8-‘rinFthyI-4,7 3% et ha obd@

Substituted EFRYFNEEE Subst i t yt'ed, € hers incfud®” 1°%
20

1- (2, chl or oet hoxy) et hyl, 53
1- net hyl - 1- met hoxyet hyl , 1- meg bepzyhoxyey hylR171-
fl uoroet hyl 2,2,2-trich|oroethyI,R$-
2- (phenyl sel enyl )ethyl, t butyl, alTyl, p-chlorophenyl, p-rnethoxyphenyl,
2,4-dinitrophenyl, and benzyl. Substituted Benz rLI Ethers 5 Substituted
benzyl ethers include: p-nethoxyben®ydcH/BHAHAI met hoxybenzyl, o-nitrobenzyl,
p-ni trobenzyl, p-hal obenzyl, 2,6-d{8#“robenzyl, p-cyanobenzyl)

p- phenyl benzyl, 2- and 4-picolyl) ¥B-nethyl-2-picolyl N oxido,

di phenyfnet hyl, p) p'-dinitrobenzhydg®il, 5-di benzosuberyl, triphenyl nethyl,
a- napht hyl di phenyl et hyl , p-nethp henyl di phenyi net hyl ,

di ( p- met hoxyphenyl ) phenyl met hyl N ¢ r NH1O (p- et hoxyphenyl ) net hyl,

4- (4' - bronophenacyl oxy) phenyl di ph&nyl net hyR4,

4, 4" 4"-tris(4,5-dichforophthalin nyl) met hyl ,

4,4" 4"-tris(levuiinoyloxyphenyl

4,4',4"tris(benzoyloxyphenylk

3- (i mi dazol - 1-yl met hyl ) bi s(4R}2" diir neRRoxyphetlyl ) - met hyl ,

1, 1- bi s(4- met hoxyphenyl )-1' - pyrengknet hyl, 9-anthryl, 9-(9-phenyl)

xant henyl, 9-(9-phenyl -10-o0xo0) anthryl, 1,3-benzodithiolan-2-yl, and ~15
benzi sot hi azolyl S, S-dioxido. Silvl Ethers Silyl ethers include:
trinmethylsilyl, triethylsifyl, triisopropyisilyl, dinmethylisopropylsilyl,
di et hyl i sopropylsilyl, dinmethylthexylsilyl, f-butyldinethylsilyl,
f-butyl di phenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

di phenyl net hyl silyi, 20 and t-butyl met hoxyphenylsilyl. ESTERS Esters
protecting groups include: esters, carbonates, assisted cleavage)

m scel | aneous esters) and sul fonates. 25 Esters
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Exanpl es of protective esters include: formate, benzoylformate) acetate)
chl oroacet ate, dichloroacetate, trichloroacetate, trifluoroaceqqkﬁw£m03
nethoxyacg& H@ 6riphenyfnethoxyacetate, phenoxyacet at e,

p- chl or oph®N0Xfa%t at e, p-P phenyl acetate, 3-phenyf propi onatf&T/US99/30416

4- oxopent anoate (levulinate), 4,4 30 (ethylenedithio) pentanoate,

pi vaf oat e, Scheme @t e, crotonate, 4 54 11 July 2003 WO 00/ 42029

PCT/ US99/ 30416 net hoxycrotonate, benzoate) p-phenyl benzoate, and
2,4,6-trinethyl benzoate (nesitoate). Carbonates Carbonates include: mnethyl,
9-fluorenyl nethyl, ethyl, 2,2,2-trichlorogthyl, 5 2-(trinethylsilyl) ethyl,
2- (phenyl sul fonyl ) ethyl, 2-(tcbphenmhpho phoni o) ety 1s@autyl, vinyl
allyl, p-nitrophenyl, benzyl, p-nethoX yl, 3, 4-di neghoxybenzyl ,

o-ni trobenzyl, p-nitrobenzyl " Sxbe zylyﬁfﬁﬁg S xy- 1- napht hyl ,
and net hyl dithiocarbonate. ' ssi sted

cl eavage protecting grougg
4-vitro-4-net hyl pent anoat e,
2f or nyl benzene-sul fonate, 2-(

di br ononet hyl ) benzb;te,
hyl t hi onet hoxy) et h§# carbonate,

4( met hyl t hi onet hoxynet hyl ) benzoate, and 2-(nethy|thioneg&gxynethyl)
cl asses,
xyacet at e,

benzoate. -15 M scellaneous Esters In addition to the, a
m scel | aneous estersiruﬂude: 2, 6-dichloro-4 nethylpﬁ%n
2, 6-di chl oro-4- (1, 1, 3,3V egrQnet hyldaut yl ) phenoxyacels
2, 4-bi s(1, 1- dineghy! pfopyl ) ph
i sobutyrat e, - succj+eat e
o- ( et hoxycar bonyl) benz

N, N, N N tetranet hyl phospherodian 2te,, N- phenyl car banmat.
di met hyf phosphi not hi oyl , ahd 2, 2-di ni t rophenyl sulRfenatg.

Protective sulfates includ®: sulfate, methanesul f onatgf nesyl ate),
benzyl sul fonat e, and tosyl a16)0955<0H 11 July 2003 WO 001 42029 PCTI US99/ 3D416

PROTECTI ON FOR 1, 2- AND 1. 3-/BMY!'S The protection for 1,2 and 1,3-diols
group includes: cyclic acetdl s and ketals, cyclic ortho esters, and silyl
derivatives. C~rclic Acetals gad Ketals 5 Cyclic acetals and ketal s
i ncl ude: nethyl ene, ethyINggve, 1-t-butyl ethylidene,

/

N&

0
R4
Aol
R1 R3 I

R2
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1- phenyl et hyl i dene, (4-nethoxyphenyl) ethylidene,

2,2,2-trichl oroethylidene) acetonide (isopropylidene)) cycl opditduiyi23e,
cycl ohexyly ycl oheptyl i dene, benzylidene) p-nethoxyb Seteng
2,4-dineth%ggggﬁ%glidene, 3, 4di net hoxybenzyl i dene, and 2-n?§€§ggnzylrhene.
10 Cyclic Otho Esters Cyclic ortho esters include: nethoxynethyl ene,

et hoxymet hplcdvame dilnet hoxynet hyl ene, 1- met hoxyet hyl i dene,

1- et hoxyet hyli di ne, 1, 2-di nmet hoxyet hyli dene, a-nethoxybenzyli dene,

1- (N, N-di net hyl am no) et hyl i dene derivative, a-(N, Ndi met hyl am no)

benzyfi dene derivative, and 2-oxacycl op®htylidene. 15~ PROTECTI ON FOR THE
CARBOXYL GROUP ESTERS Est er d. edfttrs, substituted

GOt ectimg _4r oups i nc
met hyl esters, 2-substituted. ethyl estﬁpﬁ, substj yl esters, silyl
esters, activated esters, Esji'scella cetrs. der i stannyl esters.
Substituted Methyl Est 5"FSUtEd—ﬁEth?kﬁ£' eLs N
9-fl uorenyl net hyl , net hoxyngt hyl*y net BNRShi ohtet hy] , r ahydr opyr anyl ,
t et rahydrof uranyl) nethoxyeRRoxynmethyl, 2 (trinetf®lsilyl)ethoxy-nethyl,
benzyl oxyr ~i et hyi, phenacyl, p-bronophenacyl, a 25 nethyl phenacyl)
p- met hoxyphenacyl ) carboxam donet hyl ) and N pht hal i m donmet hyNH,
2-Substituted Ethvl Esters 2-Substituted ethyl esters ing&gde:
2,2,2-trichl oroethyl, 2-habggbhyl,Rf-chloroalkyl, 2-(trﬁqpthulsily)ethyl)
2- et hyl t hi ogg hyl . o4, 3-di t hi angl -2 met harhinogandiggnitrate R4
ni t rophenyl sulten 7 et h @

2-(2' -pyridyl)ethyl, i phenyl phosphi no e"?°y3 1- net hyj
t-butyl, cyclopentyl, rgychghiexgs, t 11 July 2003 WD 00/ 42029

PCT/ US99/ 30416 al lyl, 3-buggn-1-yl, 4-(trinethylsilyR12-bpten®d-yr,

ci nnanyl, a-nethylci nnanyl, phenyl, p-(nethyl mercapto)-pheayl, and benzyl.
Substituted Benzyl Esters Substituted benzyl esters include:

tri phenyl net hyl, di hgp met , 5 bis(o-nitrophenyl)nmethyl,

9- ant hryl met hyl , 2N@§,1o-gi ofant hryl met hyl , 5-di benzo suberyl,
1-pyneny|netthNg§(trifl uo?gﬁe

p- br onobenzyl 0-ni t r obeNzytN
2, 6- di met hoxybenzyl, 4-(nme
and 4-P benzyl. 10 Silyl 3

t hyl)-6-chronyl nethyl, 2,4,6trirnethyl benzyl,
, p-niggobenzyl, p-methoxybenzyl,

hylgul f| nyl ) benzyl, 4-sul fobenzyl) piperonyl,

0 Iy esters include: trinethylsilyl,
triethylsilyl, t-butyldi [ i propyldinethylsilyl,
phenyl di net hyl silyl, apd A meg hylsilyl. Mscell aneous Derivatiyes
M scel | aneous derivatives ’pcludes: oxazol es, 2-al kyl -1, 3-oxazol i nes,

4-al kyl -5
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15 oxo-1, 3-oxazol i di nes, 5-al kyl -4-o0xo-1, 3-di oxol anes, ortho esters, phenyl
group, and pemgmzppcobal t(111) conplex. Stannyl Esters Exanples of

stannyl esters include: triethylstannyl and tri-n-butylstannyl. 2a1AM

AND HYDRAZI DE%G1 des | ncI ude: N, N -di methyl, pyrrolidinyl, pi p@m/@gg@%b“w
5, 6di hydr ophen o-nitroanilides) N-7- n|tr0|ndonI
N-8-vitro-1,2,3,4tetrahydrqu|nonI and p- P-benzenesulfonanldes.

Hydr azi des i nclude: N phenyl, N,N'-diisopropyl and ot her di af kyl

hydrazi des. 25 PROTECTI ON FOR THE AM NO GROUP CARBANATES Car bamat es

i ncl ude: carbamates, substituted ethgl, assisted cleavage, photolytic 30

cl eavage, urea-type derivatives, a m scel | aneous car bamat es- Q9“3H;1 July
2003 WO 001 42029 PCT/ US99130416 banpt es Car bamat es i ncl gde: net hyl and
ethyl, 9-fluorenyinethyl, 9-(2 s quoréH?fméﬂhyl
9-(2,7- dibronn)fluorenylneth¥ﬂ

10, 10, 10-tetrahydro- thi oxanthyl) Jjmet qg hoxym acyl . 5
Substituted Ethvl Substituted ethgl protectlve ? Up81|nc dde:Rr3
2,2,2-trichloroethyl, 2trimethylsilylethyl, 2- phenylethylR

1. (1-adamant yl ) - 1-met hyl et hyl, 1, 1-di met hyl - 2hal oet hyl , 1%

di net hyl - 2, 2-di bronoet hyl , 1, 1-di net hyl -2, 2, 2- trichloroethyl

1ret hyl - 1- (4- bi phenyl yl ) et hyl , 1C 3. 5-di-t butylphenyl) 1- nethylethyl
2-(2'-and 4' 10 pyridyl)ethyl - N&lcyclohexylcaﬁ oxam do} - et hyl,
t-butyl, 1-adamantyl, vinyl, |, qusopropylallyl somnamnmyl )
4- nltrOC|nnanyI LﬂMﬁ&mﬂyl OXypi peri g NH alky dignbﬁq benzyl,
p- nethoxybenzy~“ﬁaﬁr?70b Pt o~wbenz§€ *hl or oRenz R4
ryl, " 9-antMryl me hylw and

2, 4di chl or obgngy! ,{ 4- net

di phenyl met hyf . sRdt ERBAAE e#ectlon via g L avage

i ncl udes: 2-net i oet hyl go2- et hyl sul T onyl et hyl ,

2- (p-t ol uenesul f onyl yet hyl , [2 (1, 3-dit hianyl)] m&1hy -wpt iy th oPhenyI,
2, 4-di net hyl -t hi ophenyl, 2-phosphoni oet hyl, 20

2-tri phenyl phosphoni oi sopropyl, 1, 1- dlnethyl 2cyanoetﬁ§q) m chl oro-p

acyl oxybenzyl , p-(dihydroxyboryl)benzyl 5- benzi soxazol yl - net hyl, and
2-(trifluoronethyl)-6-chrononyl net hyl . Photolytic Cl eavact e Photolytic

cl eavage net hods use groups such as: mnitrophenyl, 3,5 25 dinmet hoxybenzyl)
o- ni trobenzyl, 3, 4-di net hoxy-6-nitrobenzyl) and phenyl (o

ni trophenyl)nethyl. 1Jrea-Tyae Derivatives Exanples of of urea-type
derivatives include: phenothiazinyl-(10)-carbonyl
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derivative, N -p-toluenesul fonylam nocarbonyl, and

N - phenyl ami not hi ocarbonyl. 58 11 July 2003 WO 00/ 42029 PCTAUS019/280316

M scel |l a bamates In addition to the above, m scell amat es
include:q§8§§§ﬁags-benzyl t hi ocar bamat e, p-cyanobenzyl, cyclobu 3@&“9

cycl ohexyl, cyclopentyl, cyclopropyl nethyl) p-decyl oxy-benzyl,

di i sopropyBcheme 132, 2 5 di met hoxycar bonyl vi nyl ,

0- (N, N- di et hyl - car boxam do) - benzyl, 1, 1-di net hyl

3(N, N-di net hyl car boxam do) propyl, 1, 1-di nethyl-propynyl,

di (2-pyridyl) nethyl, 2-furany|nethyLRﬁbiodoeth&beisthrnyl, i sobut yl

i sonicotinyl, p(p'-nmethoxyePr e
1- net hyl cycl ohexyl, 1-net
1- et hyl - (3, 5- di met hoxypf

) et hyl , >1- net hyl
ethyl, 1-nethyl-1-phe Phpal- A E51-64-p f
p- (phenyl azo) benzyl) B¥4,6 trfgﬁ-gﬁ%vpphenyl, drg tri met hyl ammoni um) benzyl

and 2,4, 6-trimethyl benzyl .R2AM DES . 15 Ami des Anides includes: N-fornyl)

N-acetyl, N-chloroacetyl) N-trichloroacetyl, N trifluoroacgﬁqN R4

N- phenyl acetyl) N-3-pgl | pregpi onyl , N-pi €ddBrnoyIR4 N-3- pyr ydyTigar Goxani de,

N-benzoyl phenyl al anyll defi vali Vg, N.R&nZox, Nd -\ pphenylbanzidy 20

Assi sted O ea ge Asstyted \Lage_g.r.o ncI*NﬁU'- phecetyl ,

N-oni t r ophenoxyace \ aﬂiiascetle1 R3 | R1 R3 !

(N : di t hi obenzyl®xycgr boRY1 am no) acetyl, N 3(p- hydroxphenyg) propionyl,

N- 3- (0-ni trophenyl ) pR8pi onyl , N-2-net hyl -2= (0ni t r ophenoxy) pr opi onyl ,

N- 2- net hyl - 2- (o- phenyi azophenoxy) propi onyl, N-4 25 chl orobutyryl,

N 3-net hyl -3-nitrobutyryl, N-o-nitrocinnanpyg, N-acetyl nethionine

derivative) N o-nitrgbenzqy N- o- (benzoyl/oxynet hyl ) benzoyl , and

4, 5-di phenyl -3oxazol'?(g %ghhse; ] S~ %wes Cyclic imde

derivatives incl ude: hhpéthi sudti nayl, 3D

N- 2, 3- Bi pherNaHG#al eoy

N1,% 4, 4-te t hylLd | &zaeycl opent ake_addu < Substituted 59 11

July 2003 AR 9 'CT/éS99 30416 NBhentlachi®r obenzbnesul fenyl ,

N- 2-ni tro- 4- met hoxy- bem@enesul fenyl, Ntri pH&hyl met hyl sul fenyl, and

N-3-nitropyridinesul fenyl. N-sulfonyl derivatives include:

N p-t ol uenesul fonyl, N bgngenesul fonyl, N-2,3,6-trinethyl

4-nethoxybenzeﬂﬁ:ulfonyl( 2,4,6-trimet hoxybenzenesul fonyl, N5

2, 6- di met hyl - 4* et hoR§Y-bezenesulfsonyl , N-pent anet hyl benzenesul fonyl, N

2,3, 5, 6-tetramePnyl - 4- mret hoxyfpenzlene- sul fonyl, N-4-nethoxybenzenesul fonyl .
2,4,6-trinmethyl benzeng on 2, 6-di net hoxy- 4-net hyl benzenesul f onyl,

N

2, ,5,7,8-pentaneth¥% i opmap- 6 onyl , N-net hanesul f onyl,
ane

N-~3-trimethylsilyle ;ulf%hyl, hﬂQ-anthracenesquonyI, N 10

4-(4', 8" -di net hoxynapht hyR#ret hyl ) - benzenesul fonyl , N-benzyl sul fonyl, N
trifluoronethyl sul fonyl, and N phenacyl sul fonyl. D sclosed conpounds which
are nmasked or protected may be prodrugs. conpounds netabolized or otherw se
transforned in vivo to yield a disclosed conpound, .15 e.g., transiently
during nmetabolism This transformati on may be a hydrolysis or oxidation
which results fromcontact with a bodily fluid such as blood, or the action
of acids, or liver, gastrointestinal, or other enzynmes. Features of the
invention are further described in the exanples below. 20 E. EXAMPLES
EXAMPLE 1 25
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f4-Chl oro-2-(4.4-Dirn-

et hyl - 4, 5-di hydr o- oxazol - 2-yl ) - phenyl | - (4-i odo- 2- met hyl phe~~- any %ly(zb%§
(Schene 2 (ﬁg:@ RZ=R3=H, Ra=CH3) a). A m xture of

5-chl or o- X9V EI benzoi ¢ acid 16 (14.8 g, 0.0793 ol e) andPSHUSHAMIG 28 31
g, 14.97 nt) 0.1584 nole) was refluxed for 2 hours and excess SOCl2 renoved
| eavi ng a @dhemeest due. The solid was dissolved in CH2G 2 and added to a
sol ution of 2-am no-2-nmnethyl-1-propanol (13.98 g, 14.97 m, 0.1584 nole) in
CHzZA 2 cooled with ice-bath. The ice-bath was renoved, and after stirring
at room tenperat ur ec§BP 3 hours a white solid precipitated. cHyn precipitate
61 WO 00/ 42029 11|July 2008 PCTI US99¢38#416 was separate y filtration

col ogd ess oil.

and di scarded. Thesfiltmnate \as concenfrated | eaving a thi

SOClz (17.4 m) was added { he oil At opwi s An exot hernic Heackion took
pl ace resulting @ M6 a frees 1 owi mg sl utfi on. IAIter n 30

m nutes, the rea N m xture-was p ed | 20 Al

separated 5 ®&if. The B zO HiNRS was ove decantfng and 8% scarddd. The
oily residue was dissol ved in aR¥ nijfumBhount df water, Rasified with
aqueous 20% NaOH, and extracted withrEtzO The EtzO | ayer was dried (K2C03)
and concentrated to give 17 as tan oil. Yield 14.63 g (77%. 10 b). LDA (5
m of 2.0 Msolution in THF) was added to a sol ution of
4-iodo-2nethylaniline (2.33 g, 0.010 nole) in THF (15 rr}_l) at -78 C. The
mxture was stirred at -78 C for o3898fstlstes. To this,oa sol ution of 17
(1.199 g, 0.005 nole) in THF (15 %) was 4added. The '{td e stirred for 16
hours as it warned up to roomtenpergture. Ti? > Leaction m X3GHRInas
guenched wi th aqueous NH4Cl_an - sted Et zO_LTheN Et 20 | ayer was

dried (MgS04) and concentrated Ji ve rude 18 as The oi l
' MR ave pure

M. El ut [.ng
1.7 g (77% of 18 as brown oil. keur hundred and nh IIiRd’rams of the oil
were dissolved in EtzO and treated with EtzO HCl givind he HCl salt as a
light” yellow solid precipitate. Yield 356.4 ng (81 %; np 324-330 C, Anal.
Cal cd/ found for C, aH, gN20Cl | HC1. 20: C, 44.47144.32r H 4.1513.94; N,
5.7615.66. EXAMPLE 2 25 f2,3-Difl 0-6-(1 "N—N
H tetrazol ~5-yl ~-phenyl | -f, 4-i 0odQ t h~~I - phenyl ) - am Qe H N ~ NaN3,
(CzH5) 3N. HCL t of uene/ r ef | F~Y i F NRN /  Naraodh! H OH |r¢ 62 11

July 2003 WO 00/ 42029 PCT 304 —_— N
o-2-y|-pheny|)- e (¥. Ty, 3mmol)
rexhy] am ne 0. 537q,

[ 2, 3-Di fl uor o- 6- cyano- phenyl ) - (
ts 411 8r 0 ]
&Puene and stirfted th 189c Tor 12

and Sodi um azi de(0. 255g, 3.9

3.9mol ) were all suspended in 10 2
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hours. The m xture was concentrated and the residue purified by colum 5
chromat ography with ethyl acetate/methanol (10/1 ) to give the1pyggeobzas a
foam i ke ww}lﬂ he yield: ~50% m p: 83.4-88.7C 1H NMR(CDC13, 400 :

8l ppm 7. 69 Phenyl -H); 7.42(1 H, s, Phenyl-H, 7.27(1P¢)U9/30416
Phenyl -H); 6.91 (1 H, dd, J=16.2Hz, 8.3Hz, Phenyl-H); 6.40(1 H, dd, 10
Phenyl - H) ; Sd&rﬁbl)ﬁe C|—|3) EXAVPLE 3

[ 6- (4, 4- D met hyl - 4. 5-di hydr o- oxazol - 2-yl ) -2, 3-di fl uor o- phenyl | - (4-i odo- 2- ne

thvl ~15 phenyl)-amne cooHH N ~ o (~) (cocp2 H
(2)2-am no-2-net hyl -1-propanol F ~ 1 F 'Fdg F A solution of

3, 4-Di fl uoro-2-(4-iodo-2-net hy OpHeny,l,ﬁm no) - benzoi coasi d (ﬁ4 17g9) 3mmmol),
oxal yf chloride (0.457g, 3.6 | ) 30 chl oro thaﬂe as treated with
2 drops of dimethyl formamn de I te r@ -@ 3 hours then
20 concentrated. The residu di ssol i 51 chl @r opet hane t hen
the sol ution was added drBpwi sg t R& soluumpsn &1 2 R3 I

am no- 2- net hyl - 1- propanol (0.683g, 7nmpl) in 25 m g '
then stirred at roomtenperature for 12 hours, filtered off the
precipitate, the filtration was washed with water, 5% aque@ys sodi um

bi carbonate) 1 N HCl., bri ne, dried with sodium 25 sul fgte. Concentration
gave the crude prod ["5 esuspepged in 25 nl chi oN’of oy m then thionyl
ed]at rnognR,8OH 5 10 TH720 25 R¥0 00/ 42029
ce ated and the resi due fas di ssol ved
added to adjuste e | ue to
11, the separated and ex1 prof orm dri ed o) sul fate.

Concentrated and then run colgy rm wi t h hexanesl di chl BtonetharR$ (201171 to
gi ve the conpound as a white crlstal The yield: 65% m mz 103.7-104.4C "' H

chlori de was added at 0OC
tenperature f hour
in 30 mM dichl oronet hane

NVR(CDC13, 400Hz): | ppm 10. 2( 1 |RuNMcHNby 7. 48-7.58(1 H m Phenyl -H);
7.48(1 H, s, Phenyl-H); 7.38(1 k&, d, J=8. 5Hz, Phenyl-H), 6.66-6.72(1 H m
Phenyl H); 6.58(1 H, t, J=8.CHz, Phenyl-H); 4.01 (2H, s, -CH2-); 2.31 (3H,
s, PhHenyl-CH3); 1.32(6H, s, C(CIGB-)Z ) EXAMPLE 4 11 July 2003

PCTI US99/ 30416 . 3,4-Difl uoroN \(4 i odo- 2- net hyl - phenyl am no) - benzoi ¢ aci d

net hyl ester COOH H\ N | F HzS04/ CH30H reflux OO H\ NI \
R4

H |
R1 R3 |

R2
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‘F ~ 1 F 3,4-Difluoro-2-(4-iodo-2-nethyl - phenyl am no) - benzoi c acid (5g) wad
di ssol ved in 100ml met hanol and 5.drops of concentrated sul furfiicjuc2eb3nas
added, reffdigodese 4 days. Run columm wi th hexanesl dichl ororﬁweh% gi ve
'the product as a white solid, yield: 50% mp.:90.1-90.4C f
400Hz) : | ppm 8. 92(11H s, NH), 7.75-7.78(1H m Phenyl-H); 7.49(1 H, s,
Phenyl - H) ; SF'M(‘ B dd, J=8.5Hz, 2.0OHz, Phenyl-H)) 6.66-6.73(1 H m 64
11 July 2003 WD 00/ 42029 PCT/ US99/ 30416 Phenyl -H); 6.5fi-6.60(1 H m
Phenyl -H): 3.88(3H, s, -0OCH3); 2.30(3H, s, Phenyl CH3) EXAMPLE 5 5 5-f
3,4-Difluoro-2-(, 4-iodo-2-nethyl - phayl am no) - ahenyl ]-4. H-[1, 2, 41tri azol -3
laY nine HZN\ ~- N O ~%8Q4 -~ N H }{ N ~ amof@@HndneRéntrate N
NaOCH~/ CH30H _ ~F | | noguani 4 neant ate (1.65g, 12nmol)

i i ‘ 5480, ') in methanol
(12m) at OC, thenﬁ 4 g r ni no) - benzoi c
acid nethyl ester thﬁ ol Tandlreful x for 20
hours, concentration anB2run columm with hexaRes/ethyl acetate to give the
product as a white crystal. The yield: 60% 15 mp.:191.7-192.0C 'H
NVR(DMSO, 400Hz): / ppm 9.45(1 H, s, -NH)gtobdbc/9(BH t, J=7.3Hz, Phenyl
H; 7.51 (1 H s, PhenyI-FD,CH7ca5éﬂRH d, J=10. Pheétyl -H), 7.05-7.11
(1 H m Phenyl-H): 6.44-6. 8(1;14 32(2d. s, -NHz),
2.32(3H, s, CH3) 2085 y PCT. 30416 EXAMPLE 6
5-f 3, 4-Di fi uor o- 2- (Z=T®do- |'] 3, 4loxadi azol - 2
lay mne 5 O NHNHz H NRf "~
di oxane, r.t F ~1 F To a sglLution of
3, 4-Difluoro-2-(4-iodo-2-net hyl - phenyl am no) - benzoi ¢ aci d hydrazi de
(0.806g, 2mmol) in 5m of di oxane was added cyanogen l:w,q)m' de

EtOOC N=N
EtO0C R4
NaN,IDMF ] H, N i
R1 R3 !
R2
R\
“-—N N—N
\;\! alkylation N ;‘J
o] HO
> n R4 — n R4
R1 R3 i ™l R1 R3 i "l
R2 R2
alkylation
N=N\
. N—R
HO ' R4
R1 R3 |
R2
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(0.212g) 2mmol) followed by a solution of sodium bicarbonate (0.17g, 2nmmol)
in 10 5m of water. The resulting mxture was, stirred 18 ours 1atuly@29@3
tenperatu sol ution was concentrated and the residur run col um
W th hexaﬁ'@s@é‘%&gl acetate (311 ) to give the product whi ch&iﬁ@gwd&“m
recrystallized fromethyl acetate ! hexanes to provide a pal e-yell ow
crystal. TBehegnw 47 58% m p.: 183.7-184.0C 15 'H NVR(CDC13, 400Hz): /ppm
8.87(1H, s, -NH); 7.52(1H) s, Phenyl-H); 7.45 7.49(1 H, m Phenyl-H);
7.40(1 H, d, J=8.3Hz, Phenyl-H); 6.77-6.83(1 H m Phenyl-H); 6.60-6. 63(1
H m Phenyl-H); 5.02(2H, s, -NH2)) 2rR86(3H, s, CHS) 66 11 July 2003 WO

00/ 42029 EXAMPLE 7 5 , 10
213a4-Di fi uor o- 2-1 4-i odo- 2- metpyl -
benzoyl | hydr azi necar bot i oaw
t hi asem carbazid ~ i1 F
\ F~1 F Asolutio i
3, 4-Difluoro-2-(4-iodo- 2-

am no)
) (1
0416 OHHa~\ N~

R3 LHMDS
et hyl - phenyl am n ben oi C %CI d (3. 9g, 0.01 nol),

oxal yl chloride (1.90g, OR815nol) in 40nl di chl oR@net hane was treated with
2 drops of dinmethylformam de, stirred at roomtenperature for 3 hours
before concentration. The residue was dissolved in @0 m tetrahydrofuran
and added to a solution of thippsem carbazide (2.0g, Q—O@Zm)l) in 50nl

tetrahydrofuran at 0C, stirre
Concent r at ed NH)OH.HEN coll¥m
) to give theNapcHdogioHas a |
159. 5-160. 0C-

-NH); 8.83(1 H s,
7.51 (1 H, s, Phenyl-
H, dd, J=17Hz, 9. CHz,
-NHz) 2. 00(3H S, CHS) 67 R2 11 Jul y 2003 WD 00/ 42029 LT/ US99/ 30416
EXAMPLE 8 5

ﬂl at room tenperature
r omat OFgaphy W th hexa
id Zs@I‘gbzlEtSPhe yi

\M hours.

t hyl tate (111
el d: 63%aérzfp

alkylation
— N

R1 R3 |
R2
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10 15 5-f-

3.4-Di fuoro-2-(4-ioda-2-net hyl - phenyl am no) - phenyl | -4Hi[1.2 411t )

hiol S H Syd odkbbad~N~N O N ~ NH z HH\ N\ NaOCH3/ CH30H g@{,{,g@%n

|l ~/ ~/ ~F1 FF

2-[3,4-Di fluoro-2-(4-iodo-2-net hyl - phenyl am no) benzoyl ) hydr azi necar bot hi oam
ide (1.386g, 3mml) was dissolved in 15 ml anhydrous nethanol, sodium

met hoxi de (Zefeieagn nethanol) 2.5nm was added at OC in one portl on. The
resulting mxture was heated at reflux for 17 hours before concentration.
Run colum with hexanes/ethyl acetate to gl ve the product as a needle white
crystal. The yield: 40% mp.: 196.5(dec.) o ,H NVR(DVSO, 400Hz): | ppm

13.87(1 H, s, -NH): 13.80(1 Hogon-Nt): 8. 16(1 H) 560 H-),R47 61-7.65(1
H m Phenyl-H; 7.48(1 H, s, el 2(1 H dd 8.6Hz, 2.2Hz,
Phenyl -H); 7.24(1 H,dd, J=16_4f .5szI-H)' § g H m
Phenyl -H); 5.02(2H, s, -NH2) 0(3H, s >TCH3L. , 9

~2.3-Difluoro-6-[1, 3. 410x3 - I-phl_ﬁmgg)-(4-'
e 68 11 July 2003 WO 00
PCT/ US99/ 30416 N Nv O\ N\ F R2/ I F R2

3,4-Di fluoro-2-(4-iodo-2-nethyl -phenyl am no) - benzoi ¢ aci doklydr azi de (146
ng, 0.36 nmol) was suspended in 7 nL of absolute EtOHyand 2 nml of HC(CEt) 3
was 5 added al ong with apprgxi mately 3 mg of pTsO+ he ction was heated

Fnyl )-amn
Et OH

to reflux for 3h) cool N oratgy. The
reaction V\B.S(ngl’lfl ed ( 1 02 ny ?79% of
(2, 3-difluor HePX-BFoxadi gnyl ) -am ne

as a yell ow powder. M p.
(s, 1 H, 844 (s, 1 H), _ H) . < ,
(dd, J = 8.5, 1.9 Hz, 1Ry, . . C9H, 1 H),
2.37 (s) 3 H. EXAWPLE 10 15r&f
3,4-Difluoro-2-(4-iodo-2-nethyl -phenyl am no) - ~henyl | - f
1, 3,

41oxadi azol e-2-thiol N N CS2, KHNEtTOH~-F1I F SN
RsNCO/NaOH/H,0

OH

N

55,
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N~ 10N ~F I F 3,4-Difluoro-2-(4-iodo-2-nethyl-phenyi am no) - benzoi c acid
hydrazide (170 20 ng, 0.42 mmol) was suspended in 7 nlL of absofulugy 803 and
cooled to O C. Carbon disulfide (74 ng, 0.97 nmol) was added foll owed by 24
mg (0.42 YHB0Y4%¥29 powder ed KOH. The reaction was stirred foFCTUF%M4 c 1
h at rt, and refluxed for 3 h to afford a honbgeneous reaction. The

reacti on weSclké@plecetbto rt, at which 69 11 July 2003 WO 00/ 42029

PCT/ US99/ 30416 point a ppt formed. Water was added and the reaction diluted
with 5 m. of EtOAc. 1 N HC was added to acidify the aqueous |ayer (pH =
2). The aqueous | ayer was extracted w trsEt OACc (3x). The conbi ned organic

| ayers were dried over Na2S04CMnd CARNCE rated to @Mtain 9®R4ng (51 % of
5-13,4-Difluoro-2-(4 5

i odo- 2- net hyl - phenyl am no) - S: [1 adi
powder Mp. = 231.8 - 232.8 ,

as a yell ow
(m 2H)) 7.47

(s, 1 H, 7.30 (conplex g ; §4 (lHMDS] R4~ y 2.19 (s,
3H). EXAMPLE 11 10 Cascade a #ay for inhibitors of he MAP ki nase pat hway
| ncorporation of 32P into ny n basic protein ( is assayed in the
presence of a giutathione S-transferase fusion protgin containi ng p44VAP
ki nase (GST- MAPK) and a gl utath®dne S-transferase fUO§i protein containing
p45MEK .. 15 (GST-MEK). Thg ,@ss sol ution contai ns S‘ HEPES, pH 7.4, 10
m Mgd 2, 1 ,EJ& GTA, 50, MRBy- 32[obE, 1 ¢ T-ME§, 0.5 ~g
GST- MAPK and ocl &BBHi n a f nalnvol ne obyr®® ~L. Re )

after 20 m nutes-by adgditiof ri 5 oace‘t-rc*acid

G-/C filter mat. SzPreta|n t hel ter is d

Bet apl ate. 20 Conpounds e agsSesggd ¢ q ~ Mfﬁ .

i ncorporation of 3zP. To asc ain V\/net her conpo illd

or GST MAPK, two additional tocols are enployed. IR2the first protocol,
conpounds are added to tubes containing GST-MEK, followed by addition of
GST- MAPK, MBP and [y-32P] ATP. In the second protocol) conpounds are added
to tubes 25 containing both GST- MEK and GST- MAPK, followed by MBP and

[ y- 32P] ATP Conpounds that show activity in both protocols are scored as
MAPK i nhi bitors, while conpounds showi ng activity in only the first
protocol are scored as MEK inhibitors. 70 11 July 2003 WD 00/42029
EXAMPLE 12 In vitro MAP ki nase assay PCTNS99/ 30416 I nhibitory activity can
be confirmed in direct assays. For MAP ki nase, 1 ug
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5 GST-MAPK is incubated with 40 ~g MBP for 15 mnutes at 30C in a final
volume of 50 ~L containing 50 MM Tris (pH 7.5), 10 pM MyC12, 24pM, and
10 ~M [y- 396hdddde0 The reaction is stopped by addition of Laﬁqgh% § ,eaml e
buffer and phosphoryi ated MBP resol ved by el ectrophoresis o 8%
pol yacryl am de gel . Radioactivity incorporated into MBP is determ ned by
both 10 aut®fBeM&y2Bphy, and scintillation counting of excised bands.
EXAMPLE 13 In vitro MEK assay 15 For evaluation of direct MEK activity, 10
pg GST-MEK~ is incubated with 5 ~g of a glutathione S-transferase fusion
protein containi ngop44MAP ki nase with g ¢§S€iHpe to al ani ne nugeld,on at
position 71 (GST-(MAPK-KA). This nutat@®on elimnates kin actigyity of
MAPK, so only kinasefactiwet,geattributedrto t "&%®dded MEK rEnains.
| ncubations are m nutes—at—30C i final volmae of < [ cont ai ni ng
:78) TRALO (VBB G 2R “\.EGHN,_ghd 10 -§zPl ATP. The
reaction is stopged by addition o} Laenrnli SD nBFe uff%%.
Phosphoryl at ed GST- MAPK-KA is resolved by el ect resif on a 10%
pol yacryl am de gel . Radioéﬁiivity i ncor por at ed imabo GST- MAPK- KA is
=Nl ation counting of
exci sed bands. 25 ,e,chH'g,_jcpnal ) ,° an agt i ¢n,Gicalohy ackiyated MEK contai ning
serine to gl utamate—uiati ons| at fposj ti ens—2b8 and 2 MEK- 2E) is
used. When these two sites g ghogpharyl at ed, MeE IS increased.
Phosphoryl ati on of these_sij an i m t he serine
residues to glutamate. FB' this §§say, 5 ug GSTRIVER fcubated with 5
~.g GST-MAPK-KA for 15 minutd® 30 at 30C in the sanrzreaction buffer as
descri bed above. Reactions are term nated and anal yzed as above. 71 11
July 2003 WD 00/ 42029 PC T/ Ua9/ 30416 EXAMPLE 14 \Wopmgocel | MAP ki nase
assav 5 To det er m mesdcitheonmpoungsn bl ock ac@ﬁﬁﬁﬁﬁ?@Hof ki nase in whol e
cells, the fol | owifjffzpr ot Qepl.-Hs 1sed. Cel lsp-paineri o Tb mul ti-wvell
pl ates and grown to confl uence. e OVﬁrnﬂght. Cells
are exposed to the desifed con icle (DVSO for
Xa @ PDG- (100

30 mnutes, followed by additi
nglm.). After a 5-minute 10Rirea R WFT T R3 € g are
washed with PBS, and lysed in a fguffer consisting of 70 NaCl, 10 nM
HEPES (pH 7.4), 50 nM gl ycerol phosphate, and 1 % Triton X-100. Lysates are
clarified by centrifugati omygt 13,000 x g for 10 mnutes. Five m crograns

associ ated protein-2 (Map2) for U5 mnutes at 30C in a final volune 15 of
25 ~L containing 5Q oM T8 (pH7.4), a9 nM My 2) 2 nM EGTA and 30 ~M

[ Y-32P] ATP. Reactiaqns,are terninatHd by addition of Laermmli sanple buffer.
Phosphoryl ated Map2 is resol 7 y5%acryl am de gel s and i ncor porat ed

i ion counting of excised bands. 20
Monol ayer Growth EXAMPLE R4  CelfTs BBe platled into multi-well plates at 10
to 20,000 cellslnl. Forty-eighr2hours after seeding, test conpounds are
added to the cell growth nedium and 25 incubation is continued for 2
additional days. Cells are then renoved fromthe wells by incubation wth
trypsin and enunerated with a Coulter counter. EXAMPLE 16
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30 Gowth in soft-agar Cells are seeded into 35-nmdishes at 5 to 10, 000
cell s/ di sh using growth nmedi um containing 0.3%agar. After chillllduly®2008
solidify r, cells are 72 WO 00/ 42029 11 July 2003 _PCT/ 0416
transfer r‘&%"gﬂ@%?c i ncubator. After 7 to 10 days' growt h.PC%ng/S@({é
colonies are manually enunerated with the aid of a dissecting m croscope.
EXAMPLE 17S6h€até 2¢en- | nduced Arthritis in Mce Type |l coll agen-induced
arthritis (CIA) in mce is an experinental nodel of arthritis that has a
nunber of pathol ogic, imunol ogic, and genetic features in common with
rheumatoid arthritis. The disease is ingced by inmunization of 10 DBA/ 1
mce with 100 pg type Il coldQen, ywhi ch is a majc@OHonpBhent of poi nt
cartilage, delivered intradegnmgfFly I n und's ¢ I adj uvant. The

di sease susceptibility is @ ated b ccl as e focus, which
i s anal ogous to the associiatien _of rheuratetd L Lid

s ijnt

HLA-DR4. A
progressive and infla Yory arR riti'd‘"‘tPével%b

tl

R maj or|ty of mce -15
i muni zed, characterized byR3aw wi dth increases ® up to 100% A t est
conpound is admnistered to mce in a range of anmounts, such as 20, 60,

100, "' and 200 ng/ kg body-wei ghtlday. The duration of fhe test can be
several weeks to a few npaths, such as 40, 60, or 80 ds. A clinical
scoring index is usBtP£5 a¥séss dimease roqqreldgﬁ"dmoc oM (Pyt hergy and edena
(stage 1), Jpidy, distortian 2§ (skageN2PHA8Hj oi nt anky osi (stage 3).
The di sease 4 i e i rat am—affect—ame or al o i an ani mal ,
resul ting ir""’ﬁ”?’é@ﬁicz”bos @ scQre of 12 for each noug '

an arthritic FBT"H'E'Fre\PéaI sYsyn®%i t7's, “lpannus for mat Ron, “and Rar t11 age and
bone erosions. Al nouse sReains that are susceptible tor£Ll A are high

anti body responders to type Il collagen, and there is a marked cellular 25
response to ClI. EXAMPLEHD8 SCWi nduced nonoarticular arthritis 30

Arthritis is induced as degetMbed by Schwab, et al., Infection and
| munity, 59:4436-4442,(,199 NHM th_minor nodifications. Rats receive 6 ~cg
soni cat ed SCWHGIRADLO pT'2 P8BS (DPBS)] by an intraarticul ar
injection into—the-right 7 2003 WD 001 42029 PCT/ US99I 30416
tibiotalar joint on day O. day the DTHis initiated with 100 ~g of
SCW (250 pl) admi ni st ergg-™Ny ~ggr>cfak, conpound studi es, conpounds are
2dr oxypropyl - net hyl cel | ul ose/ 0. 2% Tween 80),

suspended in vehicle (0.5%
soni cat ed, and
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admi ni stered twice daily (10 m kg volunme) beginning 1 hr prior to
reactivation 5 with SCW Conpounds are admi nistered in anounts lpp'gmgg@oslo
and 500 ngwbgokpaly wei ght/day, such as 20, 30, 60) 100, 20d, and 30

myl kgl day. Edena measurements are obtained by determining t RETAS2¥BI416

vol unmes of ﬁgﬁ] a}enahti zed hi ndpaw before reactivation on day 21, and
conparing t vol unmes at subsequent tinme points such as day 22, 23,
24, and 25. Paw volune 10 is determ ned by nercury plethysnography. EXAVPLE
1 ~ Mouse ear-heart transplant nodel '15 Fey, T.A ef al. describe nethods
for transplanti n% split-heakd neonatal cardiac grafts into the ear pinna of
mce and rats (J. harngNa d Toxic. yMeth 3R 9- 17 (19%,)) Cogpounds are

di ssolved in so i ofis conl ng cgnbi [atipns of absgl et hanol, 0.2%
hydr oxypr opyl IceIIuI |n f D | epp gloy : , and
dextrose, OrRry spe ng cle>M osed orally

or intraperitone R3 t hé

transpl ant (day % through day 13 oR2until grafts havg been rejected. Rats
are dosed once, twice, or three tines daily fromday O through day 13. Each
animal is anesthetized and an incision is nmade at the base ofpthe recipient
ear, cutting only the dorsal epiderms and derms. The |n};¢.sd'/\on is spread
open and down to 25 the cart'3la e paaallel to the helff,cﬂ =nind sttficiently

wi de to accommodate the apprrr te tunQ: _|C -for afat ﬂsertlon t ool

for a nouse. A neonatalsnmo or t han
di's] 0Ga The heart

anest heti zed and cervi CQJI
chest, rinsed with saline, bise&ed I on'gl t udi nak4

W1 IRa
ri nsed with sterile saline. Rfhe donor heart fragmentg,i s pl aced into 30 the
preformed tunnel with the insertion tool and air or residual fluidis
gently . , .. 74 WO 00/ 4ZOZ%&JU| y 2003 PCT/ USQQ.L30416 expressed from

the tunnel with light pressurg sut uring, adhes,ﬂ/ve\ bondi ng, bandagi ng,
or treatment with antibiotics N reYuiged. |nplants nr eAkagyned at
10-20-fol d magni ficatios-wi th g stp
anest hesi a. Reci pi ents whose may be

anest heti zed and evaluated fg he vity using
Grass E-2 platinum subder f pirn n‘RQ:r o] etodes’“p h the pinna
or directly into the graft andRa tachograph. I[nplanR8 can be exam ned 1-4
tinmes a day for 10, 20, 30 or nore days. The ability of a test conpound to
aneliorate synptons of transplant rejection can be conpared with a control
10 conmpound such as cycl osporine, tacrolinmus) or orally-adm nistered

| ef | uonom de. 75 11 Jul y 2003 WO 001 42029 PCT/ US99/ 30416 EXAMPLE 20

Miri ne oval bufit sinophiiia 5 Femal e C57BL/ 6 m ce are obtained

fromthe Jackson Laboratory (Bar Har boqr, ME). Al animal s‘fﬂ 'ﬂﬂ/en f ood

and water ad lihQitum Mce are sensrtr/ze\ with a singlei i njection of

OVA (grade V, S)ymgy ch&fic @1_ y N Qﬁ‘lﬂ'ﬁs) MO) ad’sg d to aI um (10
AR 0 )

~g OVA + 9 ny
~l saline) on
i nhal ati onro §305¢ pnsr sting
produced by a ngbulizer (small paRiicl
Phar maceut i cal s) Costa Mesa, CA) G oup

m in 200
y 12-m nut e
ume sal i ne

saline) or vepl cI e control,

9 t -
of ei ght i ce R2
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. Wo g9,

are dosed with oral vehi 92 (0. 5% hydr oxypropyl met hyl cel l ul ose 1 0.25%

TWEEN 80), or a tes§ conpound at 10, 30, or 100 nglkg in oral vehicle, 200

~| per nouse 15, p hamugg is perfornmed once per day starting on day 7 or

day 13, and extending through day 16. For determ nation of pul nonary 77JuIy200,,
eosi nophiiia) three days after the first OVA aerosol challenge (day PCT)US99/3 )y
the mce are anesthetized with an i.p. injection of anesthetic 0416
(Ket ami ne/ Acepr omazi ne/ X¢0azine), apd the tracheae is exposed 20 and

cannul ated. The | ungs ] uppé’;N aifways are |avaged twice with 0.5 m of
cold PBS. A portion (2 yirl) o he br on&bzoal veol ar lavage (BAL) fluid is
enunerated using a R =k count ec==A\pdel ﬁCou’I""’c er El ectnonics, Hi aleah)
FL). The renmining BAL iRd g ce g
minutes, and the cells ¥re resuspehder-i rri
containing 0.5%fetal 25 calf serum (Hydgnef3a :
The cell suspension is centrifuged in a (ﬂ?t ospi n (Shandon oud&e
I nstruments, Sewi ckley, PA) and stained by Diff Quick (AmeRtcan Scientific
Products, McGaw Park, IL) to dlfferec/»u,ate BAL | eukocytes into neutrophil,
eosi noph| | ) nmonocyte 'mroéqy hocyt e sbsets RThe number of epgjnophils in
the BAL fluid is determﬁe@ 30 m | yi g t he percent affe \pf eosi nophils
by the total cell count. 76 WO Q A \ July 2003 PCT/'MS99/ 30~16 F.
OTHER EMBODI MENTS From t he aboV¥ "dins?
clains below, the essential featuregs )
The scope of the invention al so enconpasses vari ous nork i0
adaptations within the 5 know edge of a person of ordinary/ skiR3| .
i ncl ude a di scl osed, R;Q,[’g) und m)ﬁrM ed by addition or renoV¥l of a
protecting group, Mer ) neceutical salt) ,\m&drate, acid, or amde
of a disclosed conpound blicatio)ns c;-‘|4t eqro or el n,\jarg\ ereby incorporated
by reference in their entiret LO-Nhat SPed i'g: r WD 00/ 42029
CLAIMS 1. A conpound of fo @ R4R| ~ R3 R2R4) 10 Wis one
%F) 11 July 20

of the follow ng fornul ae j,' @ @\‘30416 p O ~X~
RN-~NNR ~~ ONOOS, N' Xp N~~~~x4~ NV Xir1 N~ ~NR;, (i) (ii)
(i) (i~ (v) ~ (vi) (vii) x ~F-NR;, , N~ N=N , 1/ 1~-RR5 ,-NIVN~O
N. N~ R5N i x2N X2 ~ X ﬁl I (V|||)(|x) (x) ()52) (xii) (xiii) HOOO
-N~OO/N; X2 a”)(’O,/kc-WN)g N N~N (xiv) (A}(\Q,RS(XW) (xvii) 15 X~ is O

S, or NR-; Xz |s
f R4 Alkylatlo
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-78 WO 00/ 42029 each of RE and RFis Hor C,.~ alkyl; 11 July 2003

PCT/ US99/ 30416 each of R and RZ is independently selected frdmJpy 2003N02,
Br and Cl al so be S02NR~RH, or R~ and R2 toget her nzene
“ring to v% cﬁ %ﬁFhey are attached constitute an indole, |s\éi1611§€)ﬁt92/,§04?@
benzof uran, benzot hi ophene, indazol e, benzi m dazole, or benzthioazole; R3
is Hor F;Saltemgc?d of R~, RH and R4 is independently selected fromH, C
and CH3; R5 is Hor C 3~ alkyl; and wherein each hydrocarbon radi cal above
is optionally substituted with between 1 a 5 and 3 substituents

i ndependently sel ected from hal o) hydR#xyl, am no) (am no)sul fonyl) and
NO2; and wherein each het 8Hfycl i ra' cal above €HQption&y4 y substituted
with between 1 and 3 substltuepts i ndently slectﬁd friom hal o, C 3~
al kyl, C 3_6 cycl oal kyl S ~ al -- ; i hydr oxyl ,

am no) (amo) sul fonyl , 02) V\he.Lel_n_eé.c.h_su cycl oal kyl ,
al kenyl , al kynyl or ;f hg t uLpmoBt | ona' . fh bet ween 1
and 2 substituents i ndepe dently selected from ha , hydroxyl,

am no, and NO2; 25 or. a pR&rnaceuticall accept aURE salt or C ~_e ester
thereof. 2. A corrpound of claim1, whey®’'m R~ is bromo or chloro. 3. A
conpound of claim1, wherein R2 i sO+oro. 30 4. A conpound of claiml1,
wherein R3 is H 79 11 July 200 0I42029 PCT/ US99/ 30416 _ 5. A
conpound of claim4, wherein d# 2 and RR4is H 6. A conpound of claim

1, wherein eQ n/( nd.R3 is quo 0 SH. Alconpound of claimB, wherein
R, i's brono. H,:i lTh%l of cl ai : ~ is fluoro. 9. A conpound
of claim 1) é@in R i s>n| tro. 2. 13. 14. 20 15.

R1

Alternate Sythesis:

CHO
F  KCN/NH,),CO, INH4CI
EtOH/H,0
R1 R3
R2

NH,
R4 o
H,N \N
HO™Y R4
|
—> n
LHMDS
R1 R3 l
R2
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A compound of claim@8, wherein R3 is H A compound of claiml1, wherein R4
is chloro. A conpound of claim1l, wherein R4 is nmethyl. A conpayndyafoogl ai m
1, wherei nwidped/g208d A conpound of claim1l, wherein R5 is CH3. A conpound o
claim1, wherein X~ is Oor S. 16. A conpound of claim 1) WHEEHPS99804165 NH
or NCH3. 25 1Lﬁ npound of claiml1, wherein X2 is OH) SH, or NH2. 18. A
conpound of S whereln X2 is NHCH3 or 4H 19. A pharnaceutica
conposition conpr|5|ng a conmpound of claim1 30 and a
pharmaceutical | y-acceptable carrier. 80 WD 00/42029 11 July 2003

PCT/ US991 30416 20. A conpound of cl ai nR4, having a structure:

[5-fiuoro-2-(1H tetrazol -5¢ pheRy!

[2,3-difluoro-6-(1 Htetragol % yl’)-p

am ne; (4-iodo-2-nethyl-pghéryt)-[2,3 <8

H tetrazol -5-yl)-phenyl] e; [4-hron-4 iff 5
b S ’

5-yl)-phenyl]-(4-i0 s A7) hen MR
Htetrazol -5 yl)- phgg}l] (¥ |o§b 2- ﬁbthyl
[ 2- (4, 4- di et hyl - 4, 5-di hyd®®2- oxazol 2-yl )-5-fl uor cRphenyI ]-(4-iodo-2-nethyl -
phenyl ) -am ne;

[ 6- (4, 4-di met hyl - 4, 5di hydr o- oxazglggry! ) - 2, 3-di fl uoro-p yl J- (4-i odo- 2- net
hyl - phenyl ) -am ne; [6-(4, 4di et iyl -4

5-di hydro- oxazol -2-yl)-2, 3, 4-tr quoro-phenyI]-(4-i do-

am ne; (o) NH

(4- br ono- 6- (4, 4+drﬁh¢b¢h 4, 5-91 hydr o- oR& olbmzrsdal, 2, 3(ﬁfluoro 6%eny|]-(4

i odo- 2- nethyl?pheny#T—aﬁrne,
o- ph Py\T (4-1iodo-2
/

- met hyl - phenyl ) 10

.*_*
[ 2- (4, 4-di et hyl -4, 5-di hydrg "= -5-fl uoro-{

- met hyl - phenyl ) - am ne;

5-[4-fl uoro-2- (4-i odo- 2-gpt Ny % Ehenﬁﬂ-[ ,

5-13, 4-di fl uoro-2-(4-iodo- 2- ngt hy enyl am ho) - phenylgs[ 1, 3, 4] t hi adi azol -
Ol; 5-[3,4,5-trifluoro-2-(4-0DB&o-2-nmethyl ~15

phenyl am no) - phenyl ] -[ 1, 3, 4] t hi adi azol - 2- 0l ;
5-(5-brono- 3, 4-di fl uoro-2-(4-iodo-2

met hyl - phenyl am no) - phenyl ]-[ 1, 3, 4] t hi adi azol - 2-0l ;
5-[4-fluoro-2-(4-iodo-2-net hyl phenyl am no) -5-vitro-phenyl]-[1, 3, 4]thiadiazo
| -2-0l; 5-[4-fluoro-2-(4-iodo-2-nethyl

phenyl am no) - phenyl ]-[ 1, 3, 4] oxadi azol - 2- 0l ;

5-[3, 4-di fl uoro-2-(4-iodo- 2- et hyl

phenyl am no) - phenyl ] -[ 1, 3, 4] oxadi azol - 2-0l ;
5-13,4,5-trifluoro-2-(4-iodo-2-nmethyl 20

phenyl am no) - phenyl ] -[ 1, 3, 4] oxadi azol - 2- 0l ;

5-[5- brono- 3, 4-di fl uoro-2-(4-iodo-2

nmet hyl - phenyl am no) - phenyl ] -[ 1, 3, 4] oxadi azol - 2-0l ;

5-[4-fl uoro-2-(4-iodo-2-net hyl phenyl am no) - 5-ni tra-phenyl ]-[1, 3, 4] oxadi azol
2-01;

5-[4-fluoro-2-(4-iodo-2-net hyl phenyl am no) - phenyl ]-4H[1, 2,4]triazol -3-0I;
5-[3, 4-di fluoro-2-(4-iodo-2-net hyl phenyl am no) - phenyl ]-4H-[1, 2, 4] triazol - 3-
Ol; 5-[3,4,5-trifluoro-2-(4-iodo-2-nethyl 25

phenyl am no) - phenyl ]-4H-[ 1, 2, 4] triazol -3-0I;

5-[5- brono- 3, 4-di fl uor o- 2- (4-i odo- 2net hyl - phenyl am no) - phenyl ] -4H[1, 2, 4] tr

iazol -3-0l; or 5-[4-fluoro-2-(4-iodo-2

met hyl - phenyl am no) - 5-vitro-phenyl]-.41-1-[a, 2,4]triazol-3-01. 21. A
conpound of claim1, having a structure: 30

5- (4-fluoro-2-(4-iodo-2-net hyl - phenyl am no) - phenyl ]-[ 1, 3, 4] t hi adi azol -2-yl a
nm ne;

5-[3,4-D fluoro-2-(4-iodo-2-net hyl - phenyl am no) - phenyl ]-[1, 3, 4] t hi adi azol -2
yfam ne; 5-[3,4,5-Trifluoro-2-{4-iodo-2-nethyl-phenyi am no) - phenyl ] 81 11
July 2003 WD 00/ 42029 PCT/ US99/ 30416 [1, 3, 4]t hi adi azol - 2-yl am ne;

5-j 5-brono- 3, 4-di fl uor o- 2- (4-i odo- 2- net hyl phenyl am no) - phenyl ]-[1, 3, 4]t hi ad
i azol - 2-yl am ne;

5-[ 4-fl uor o- 2- (4-i odo- 2- net hyl phenyl ani&fo) - 5- vi t r o- phenyl ] -[ 1, 3, 4] t hi adi azo
| -2-yl am ne; 5-[4-Fl uoro-2-(4-iodo-2

nmet hyl - phenyl am no) - phenyl ] -[ 1, 3, 4] oxadi azol - 2-yl am ne;
5-[3,4-difluoro-2-(4



odo- 2- net hyl - phenyi am no) - phenyl j -[ 1, 3, 4] oxadi azol - 2-yl am ne;
3,4,5-trifluor 02- (4-i odo- 2- net hyl - phenyl am no) - phenyl ] -[ 1, 3,14jutyxaztd3azol -
| am ne;

5-bro 910/‘8'0%% uor o- 2- (4-i odo- 2- et hyl - phenyl am no) - pherfﬁﬁ/gfgfl,sgflﬁ] oxadi
| - 2-yl am ne;

4-fl uor ®. 2J$eIS| odo- 2- net hyl - phenyl am no) - 5-vi tro- phenyl ]-[ 1, 3, 4] oxadi azo
yl am ne;

4-f 1 uor o- 2- (ANERIBCISSER CRPOSHIORT A6 BRARIN PropdYIacte apg ;i azol -3 10
m ne; therapeutic treatments for diseases or conditions as prov:ded |n the Summary

3, 4-di fl uor o- 2- (4-i odo- 2- net hyl - phenyl am no) - phenyl Ié , 2, 4(1 triazol - 3-
m ne section, as well as diseases or conditions modulated by the MEK casca

yI a -t rExfalr#p &s mzclLfd% st?&(o %en?ttfg}furepgg@élaﬁmlp 8 )r@x%m’ad) d4 arﬂ[nr]ﬁs2 oAr'éé (1 azol
5- bromtr%nép@ni bejeétior? dnd-d Oditety-oTRirBIPO VAL B 80an NDRGY pandidatid, 2, 4j tr
4-

o-
4,
mi

5
5-
2-
- 5-
az
5-

i
[
y
[
0
[
2
[
a
[
a
[3

5-
yl
5-
yl
5-
- 3-
5-

ia
5-
| -

ol - 3-yl am ne;
| uor Brain( prastatis. AndwokyEEINY| ami no) - 5- vi tr o- phenyl ]-4H-[ 1, 2, 4] tri azo

am ne; 5-(,4 2-(4-iodo-2 15~
phenyl am1no[§$%$se yl]1-[1, 3,4]thi adi azol e-2-thi ol ,

f
I
| -
4-di f 1 uor o-Theké skitidd-i tas Antlwilh bernbieito d@t)ermhmxdcbofcﬂmgté]khbmdl azol e-2
41 G- t mathads.dhe apprersipte dpeaas formbaljerintaking itk Agequntifagtofs sHEB @sazol

y
met ny

[
zo
[
3-
th
5-13,
-t hi ol
5-13,
e-2-thiol; : -
5- [ 5- br om 291§t 35652 NEAy e Re G RN Feing Ireatment, andi the, 5 41 ¢ hi ad
i azol e- 2- t predence of other medncatlons In general an effective amount will be between
5-[4-
2-
0
3,
0

f1or 8-2hia 1888 oS bl wah"Srafe Al Klezeh 1 583 B Mk Bady kight2®! 220
ro- 2- (énaqﬁm %bgsgéywp&@aéh@éem%aﬁaemdo]mblroﬁaﬁla%wy t&s5f Zrorimiaf! ;

4di f | uor o- 2 (4 i ‘'0do- hyl - phenyl am no) - phenyl ] -[1 oxadi azol e- 2-

u
[
i ol:16  weight. Commerc;ally avallable capsules or other formulatlons (such as liquids
3,

I
tﬁl g| T Lhk Rh Scatdd P8y 6f 160 Y, 20B5RY! 568 Y, RA8BYhG dak S 41 0xadi azol e
[ 5- br OeratSrTﬂnldlefrédJQC@:ratr{g%oltﬁd%gclds@d‘lmleﬂmmyl ani no) - phenyl ][ 1, 3, 4] oxadi
azol e-2-thiol; 5-[4-fluqQro-2-(4-iodo-2-nethyl-phenylam no)-5-nitro 25

phenyl ]-[1,3, 4] éxBRimalN . t hi of ; . . o .
gl j 4-fluoro-2- (60'595'9u%:tW@W'ncﬂfb"e’%b@ﬁ,’@p@ﬂw'pilrsébbwe?s,”@r%b%@' e-3-thi
5- f3 20d| f aqueaiLaridi novalguebuseday bolphemy badisnepehsays | antHpateriterdit ri azol e- 3
-t hi ol

5- 3, 4, 5- t IR Backaaed ig fonaingisAAaRet R aHbdivs OB IRy NE vidYa! #0588 ¢ ri azo
| e-3-thiol Dosage unlt forms can also be adapted for varlous methods of administration
5-[5-brono- 3, 4-di fl uor o- S -i odo2- net hyl - phenyl am no) - phenyl]-4H—[i 2,4]tr
i azol e- 3- tlnpqumg)corgrc[lkadfne -forrpulation® BEh as subcutaneous implants.

00l 42059 TAGH %@%ﬁ@ﬁé%ﬁ@%@%@’ 5 bl PSR i L having a

st r ucer e:infrapusculaer subbutdndoudy, latramsternal intravaginal, intraperitoneal,
nmet hyl - phenyl am norz- phenyl ] -i sot hi azo] - 3-

5-[ 3, 4- di fintigvesigal lacabdsops. rﬂqwmrspﬁsffyﬁaﬁ g8ls. PREFRAN). iafsk b inhalatipry)

5-[3,4,5-t 2-met hyl phenyl am no) - phenyl ] -i sot hi azol - 3- 0l ;
5-[5- br orm(rdSlf)li ﬁ%é% éf?%@ i odo-2-nethyl 5

phenyl am no) - phBa;eIn]eraisfﬂrmwamﬂnsSHaUde @hbﬁmébemmlg -dodeptabde 2quebby lor
phenyl am ng -nitro- Rg%%l h i sot hi azol - 3-
5- [4 fI uorRARQUESUSF t ‘?PEFFé?&I%&%PﬁB?‘OBﬁeWHiS‘?%%‘?&@ﬁ‘eblPOWdefS

4 gl If??ﬁ%’gfeﬁat{cﬁgﬁ?ﬁ%@t%ﬁeﬁgﬁgy ram nrggﬁd‘%eny ?WAZ& 9 I:SOI ;

- br ompBopyleiné glycob p2iyedhylene gicobt edetable oils, and injectable organic

m no),- phen 3-

Loresafy sich B0k aka  HluHpy sap by mantained byibayse 91269908 3. o
uor o- 2 (4 i odo- 2- met hyl - phenyl anbho) phenyl ] - 1 H-pyrazol - 3- 0l ;

di fl uoro- 2- (4-i odo- 2- net hyl - phenyl am no) - phenyl ] 1 H pyrazol - 3-0l ;

| e-
fl
5_
t hi
3|
-2-
5-

—— g =

yl

f

- f

4-

,4,5-trifluoro-2-(4-iodo-2-nethyl -phenyl am no) - phenyl]-1 Hpyrazol - 3-0I ;
"br ono- 3, 4-di fl uoro-2-(4-iodo-2-nethyl -phenyl am no) - phenyl] 1~5 1
a
-f
0
- f

IU‘IU‘IU‘IU‘IU‘I'O U'I(J'IU'I

zol -3-0I;

| uor o- 2- (4 i odo- 2- net hyl - phenyl am no) -5-nitro-phenyl]-1 H

| -3-0l;

I uor o- 2 (4-i odo 2 mst hyI phenyl am no) - phenyl ] -i sot hi azol 3- OI

A o o ~ ' 1 I T L T I T B 1 L T o ~1l



"15 net hyl - 2H pyrazoi -3-ol; 2-nethyl-4-[3,4,5-trifluoro-2-(4- |odo 2- met hyl
phenyl am no) - phenyl | - 2H pyr azol - 3- 0l ; 11 July 2003
4-15-br on&@ooﬁﬁ&jgf | uor o- 2- (4-i odo- omet hyl - phenyl anmi no) - phenyddudsomifyy! - 2H
pyrazol - 3-01;

4-[4-fluoro-2-(4-iodo-2net hyl - phenyl am no) - 5-vi tro- phenyl | - 2- net hyl - 2H pyra
zol - 3-0l ; such as lecithin, a surfactant, or maintaining appropriate particle size. Carriers

;Lé[zg[fgug;]gor siollp:g%éags forth¥ncl cri]ee@/) ﬁlrcra]rsng}e teng\éré (b) bi tcpf-.yrs 1, 4-dihydro-tet

di {1 Uor - 2(dhirEQaRtsTRe WikinREG Y ha HgeRls, REPSYILtio 8Riraxts, 1) bdbipto- t et r a

zol -5 one;
1- met hy| - 4apacelemtarsi (Q)adserbarits, (hydebricanis Hyj)l byffesing agenis) apéieny! ] - 1, 4di hy

dro-t et%azag- 5- one.

1-[ 5- brono PIRR§ fitor o- 2- (4-i odo- 2- et hyl - phenyl am no) phenyl ] -4-nethyl -1, 4
- di hydro-tet raZQﬂon’fpdyl%ns may also contain adjuvants such as preservmg wetting,
1-[4-fluoro-2-(4-iodo-2-nethyl phenyl amn5 5-vi tro-phenyl]-4-methyl -1, 4-dih
ydr o- t et r agB1ugfyinge and-digpensing @gentss antimicrobial agents such as parabens,

Lo B YRS it A o S or o

[

[ 1, 2, 3] t ehidrigk; dbddrption-prolonging agents such as aluminum monostearate and
[3,4,5-trifl uoro-2-(4iodo-2-nethyl-phenyl am no)-phenyl]-1H[1,2,3]triazol
0 ,101 [ge[gﬁlan@,n@a}qsorptnon-enhancmg agents:

1-
H-
1-[3,
-4-0l
diflu
1-[ 4f
H-

3

fluoro-2-(4-iaqd yl am no} - phenyl ]-1H[1, 2, 3] triazol -4-0l; or
[ 4f | uor o- 2- (4§|§ %@Egﬂpd&'ﬂﬁ enyI am no)-5-vitro-phenyl]-1

[1,2,3]triaz oTI'hdﬂment;aa ;ﬂéwdésdbaﬂmmmbanf carhpounds analvélosela related;t ur e:
g44f:jlu]9 hata@r(grg@ce@ cp%gc%gple% @W%ggc oseerc]iyclc]m%g% gxsﬁjz?nla_ééalts
thyl ph herithles?bt 4 ¢@ATbrms M ked df

13 4, 5t TR ae R K el el SOREAT0rRs Aot cpanted P PRIEFELONS: & one

16 and racemic m;xtures or enantiomerically or optically pure forms.

(()ﬁebrorm 3,4 thrngjé)éeoutxzcafly acgegta%lengélpsy esPehrgné/nél g‘rﬁl %s%&we Lar |_c|§xsy azol i
3-[4-T1 uorgalts (edg.| Cdos kPR ERMbakhRRYYIARERIDaSt, \Orioh-BRsMEtit hétdrospiiayol - 5- 0
[ 5 1 uor o- 2AMNGRYd 2dditigrisaliso estars, andan)idsahicitam, within §Irsasanable | - (4-i od
(2 ala 11 sk 9 Wammacplogioally sffective, agd suitable for contaptwith the. 1
4-i 0d@02- rtiﬁshwls-qﬂpetlshbsamtmmt undue toxicity, irritation, or allergic response.

(e o0 2 e o 2 BR8P 8 S SR Bl 22 91
[ 4- br ono- Qralt?rafB fa'chHté’ @xz(lgteOWre?afé @!éb\(é’r&al%mléie Stdardtexmiubatedbarte - 4-Y! ) -p

henyl ] - (4i odo- 2- net hyl - phenyl’) - am ne;
[ 5- f | uor o-beRZaate- lact@taa phosphatajittsylate, zitfate analeHtexirharate, suscingatg ) pheny|

5.
5.

4-i odo-
W[4 1§ uor e e AT RSy B, alrohRPIR B HERIPP TR At of - 5- one:
ji [33 a5di fthﬁﬂﬂ.ﬂ%ﬂét% I VHQS@!TW ingludensran ﬁ@tﬂ@nﬁamﬁﬁlémétmm #5 0Ne;

4,5-trifluoro-2-(4-iodo-2-nethyl - phenyl am no) - phenyl! 4H-i soxazol - 5-one
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,

4- [ 5- br oM htéfiahy YoMk’ dritF St EdtibHs UM att RN aRwhénithy | Soxazol -

5-one; or

4-14-F1 uormeﬂ-rywnmedmraémtytwhrnlehanaIeumymm)ne% Seérfbfr&)@my;blb Sl’Ml Bergy, @t- 5- on
e. 2s ~ % a conpound claims 1 to or to 24 for the
manut act urdh: SPRATARALIEALS At o1 FPRET RGal P 0/60 b1l WOEr s dasaiorates. The

use obncl Hdeirib ér%n’&es%é’pr%‘s@hia@%?ﬂggﬁa%gﬁé’aﬁﬁeér e@ﬁéﬁl‘étd?ﬁndfaé%‘?‘ttﬂg

psori asi S, restenosis aut ol'nmmune er osi s ~
a conpoundnwéntwnyinoludedhosé dierised from émmomapptlma%d QB amwaanmas‘ acdure of

a medi canent f r t t|n ncer use of clajm 2=~ ein said
cancer | s SHERNAENAIAR: 1 o3ky) ARNES o SseOBIANAPINSRBELITS SaPCb-TRTRBRTACs
brain, breast, Iung ovari an, pancreati &2 prostate, renal, or col orectal
cancer. 30 . Use of a conpound of any one of clains 1 to 18 or 20 to 24 for
t he manufacture of a nedicament for treating, or aneliorating the sequel ae
of, a stroke. 3~ - Use of a conpound of any one of clainms 1 to 18 or 20 to
24 for the manufacture of a nedicanent for treating) or aneliorating the
sequel ae of, heart failure. 3z . Use of a conpound of any one of clains 1
to 18 or 20 to 24 for the manufacture of a nedicanment for treating, or
redu0|ng the synptons of xenograft rejection. 85 11 July 2003 3 3. Use

o o o o o a b A~ - ~N 2 ”~ A Y



4 U . Use of a conpound of any one of clainms 1 to 18 or 20 to 24 for the
manuf acture of a nedi canment for treating septic shock. Use of # ¢uywghd of
any one o 1 to 18 or 20 to 24 for the manufacture o ment
for a vi ral&l n?@t. on. 42 . The use of claim4l, wherein sallf,cdﬁlun ggﬁgon IS
an infection of HHV. 4 3 . Use of a conpound of any one of clains 1 to 18
or 20 to 2hefesocydiie ardrateeaaramatiofring moitesneontainiwal laastocmemmqg@n atomh a

h I , d h
cancer” 4 and oRgnaBabERveS, ! Hhd? SARboRN el SRt o PRt upg g eLES &
mtotic i nabmé@'fronflémrﬂamauc% ?ﬁmwﬁﬂirﬂﬂr;l Snfinéd, i (BheS Aky)adirdsm totic

inhibitor i's selected from paclitaxel, ddcetaxel, vincristine, vinblastine,
vi nor el bi nBepresarnitativeuphagnagsutically acceptable esters of the invention include

A By Rt ARoRY. Reodiaa R S U gt estee ARSiRRY SRS

f.A3f. AFf. Mlmeméwegy@A AU. AF. A, . A3f . AU AY[ f. A
(AN AT@A A AASTA A UAYAAYAAALANT AA AN T A.ALA A

" A AF. A A3. A. A3Tha invention alsa. lmclndes\wscm%mmmmawng one or more

) xoni oW eabeal £50keaker 6ol eoleahins ol SabsRhs Hacbe B AhrbERs ) o) oo

>ARHPS] 3hkgioup. obbmkastithede aaukeeadrqs b]emé@@bﬁgimbs@]rechaﬁhgeémWa] ca] ca

] ca] ca1] cal ca] cal]a/gg];gﬁ]@ga] c@a caj ca] ca] ca]cal ca

cl" Rdtaedulgs 'Btﬂrﬂ’éﬂ@%]eéa]éjd]thﬁqcc'ﬂ}%f Bleshates)and] caj ca

be e+ 20, . PreSeos S pRR IR e SRR et By AT dspalithie ) oy

ca] ca] ca)] cedapal otthedheedtiai.ca] ca] ca] cal] cal] ca] ca] ca] caV] ca] caV] ca] ca
1122223\ 333>44. 5v556S777#8s889(Q99%: | : :;

<<<<|wrnmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]lca]ca]ca]c
a) cal cal calopltokyalatTd PG YRELER <) <. <b<E<<<<?===D>>>72772F@EEABED D
DEEEOEVFF a] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]c
a] ca] ¢ caﬂiyar]oe(a] prafect| nepgaipsanclatie adtivens) eaterb, HiBprotetKRLIoMNE

R4Sz SS

UaUVV( xXxxWﬁ'QESm Ehﬁe@% ?@af%tﬁ]%%ﬁoggfdﬁf'b'gfcﬂ%@%éf@ﬁt}'tb‘}ﬂdc@]e%lca] ca] ca]
ca] ca] ca] cathend, substieed ety alivarbc alisaitgrrlosa i biferk ZdlyFetnesd vhdt bkbbc

KkkkI[Inlll %nSmmBn n| wr rmc" ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ¢

a] ca] ca] ca‘]Qfa’FéﬂPBa)]f@H]“c%{P@ C]"('E‘&] G-H]Cé'@]‘é‘ gEuIPsa) ca] ca! | nnnnn7oMbooopbp~pp
4 N

445 SR 10 | ca al calco ] 3l cal e € bl

VVVVV\&0 Substlituted methyl ethers inciude: methoxymethyl, methylthlo]methyl ]t | cal cal cal

Wi W WRBX XX XY Y. 'zl zzz} xsni 1]calcal calc ca] ca] cal ca] ca] ca] ca] ca

ca]NIca] ca] c‘é}’%’&?ég%ﬂ] té]qf&]c@ e@'&%&%@%@&] 5%‘%@%2’}9 %lea]@ﬁlhé'g

{]{p{s{{{{ét%bf]dér]ﬂg 6?‘ség}ﬁu%*tﬁ P'(ﬁnétﬁoilpﬂé/wdmy?%t}nfﬁgea]a%ain@é}h plca] ca] ca] ca]

ca] cal] ca] ca] ca] ca ajca ca] cal ca] caJ ca] ca] ¢a] ca] ca] ca] ca] ca] caL_] cal Tg
lcd]%

nbu(gz&9 BQWWGMY] wpeaiemflwmam Bitelyrapity]. caines oyt yaiaay cajc

el cal ¢ S?t’éﬁ‘%ﬁf?%bﬁéirrem e bR R e o ey ey Can

a] ca] g] cakfrahygdro n’;@ﬂ-@)romotetrahydro yranyl, tetrahydrothiopyrany!, 1-

n#6v} xsni d ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caI'ca ca]rca] ca] ca] caj

ca] ca] ca] daf%mwgy@a'}v@m lc4irecihexylepbydraayanyl, 4-methoxytetrahydrothio

W>V| w mh a alcalcalcalcalc
a] ca] cal cj]yél)ﬁcla?@éa?](@a‘%m ‘f’@]@’ﬁ@]%@? k??( jﬂf@#'n&a'%] ] ca} ca} ca} ca} C
a] ca] ca] carhem]y%hea]lpa}melmﬁdypﬁdemﬂlm} 2] dadliorhn<g- ylaimdwd}m‘aﬂar@ll ca] cal] ca]

ca] ca] ca] cal nf 25z~ a’] ca] cal ca] ca ca] cal ca]70a] ca] cal] ca
] ca] ca] ca] tetipb r@éﬂ'gé]r@ﬁ]"cﬁ]‘ z?-}ga*‘F }’ %3&]@%{@!‘,‘3\% inaeiyrs 7

XeK] | aircal\gal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]

ca] ca] caj caﬁa@@fca Xfca] ca] ca] cal Tzf sé&t | vgkf " [ Urhc”YU] ca] cal] ca] cal] ¢
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10 Examples of assisted cleavage protecting groups include: 2-iodobenzoate, 4-
azido-butyrate, 4-nitro-4-methylpentanoate, o-(dibromomethyl) benzoate, 2-

formylbenzene-sulfonate, 2-(methylthiomethoxy) ethyl carbonate, 4-
(methylthiomethoxymethyl) benzoate, and 2-(methylthiomethoxymethyl)
benzoate.
15
Miscellaneous Esters
In addition to the above classes, miscellaneous esters include: 2,6-dichloro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-tetramethylbutyl) phenoxyacetate,
2,4-bis(1,1-dimethylpropyl) phenoxyacetate, chlorodiphenylacetate, isobutyrate,
20 monosuccinoate, (E)-2-methyl-2-butenoate (tigioate), o-(methoxycarbonyl)

benzoate, p-P-benzoate, a-naphthoate, nitrate, alkyl NN,N ' N '-

tetramethylphosphorodiamidate, N-phenylcarbamate, borate,
dimethylphosphinothioyl, and 2,4-dinitrophenylsulfenate.
Sulfonates
25 Protective sulfates includes: sulfate, methanesulfonate(mesylate),

benzylsulfonate, and tosyiate.
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1002&' () - @SetpRKe (isopropylidene), cyclopentylidene, cyclohexyhdene cycloheptylidene,
benzylidene, p-methoxybenzylidene, 2,4-dimethoxybenzylidene, 3,4-
dimethoxybenzylidene, and 2-nitrobenzylidene.

10 Cyclic Ortho Esters
Cyclic ortho esters include: methoxymethylene, ethoxymethylene, dimethoxy-
methylene, 1-methoxyethylidene, 1-ethoxyethylidine, 1,2-dimethoxyethylidene,

a-methoxybenzylidene, 1-(N,N-dimethylamino)ethylidene derivative, o-(N,N-

dimethylamino) benzylidene derivative, and 2-oxacyclopentylidene.
15
PROTECTION FOR THE CARBOXYL GRQUP

ESTERS
Ester protecting groups inciude; esters, substituted methyl esters, 2-substituted

ethyl esters, substituted benzyl esters, silyl esters, activated esters,
20 miscellaneous derivatives, and stannyl esters.
Substituted Methyl Esters
Substituted methyl esters include: 9-fluorenyimethyl, methoxymethy!,
methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl, methoxyethoxymethyl, 2-

(trimethylsilyl)ethoxy-methyl, benzyloxymethyl, phenacyl, p-bromophenacyl, o-
25 methylphenacyl, p-methoxyphenacyl, carboxamidomethyl, and N-
phthalimidomethyl.
2-Substituted Ethyl Esters
2-Substituted ethyi esters include: 2,2,2-trichloroethyl, 2-haloethy!, |-chloroalkyl,
2-(trimethylsily)ethyl, 2-methylthioethyl, 1,3-dithianyl-2-methyl, 2(p-
30 nitrophenylsulfenyl)-ethyl, 2-(p-toluenesulfonyl)ethyl, 2-(2'-pyridyl)ethyl, 2-
(diphenyiphosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl, cyclopentyl, cyclohexyl,
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10" 1 109& {hmethy {, @rbropaokenayl, o-nitrobenzyl, p-nitrobenzyl, p-methoxybenzyl,

2 6-dimethoxybenzyl, 4-(methylisulfinyl)benzyl, 4-sulfobenzyl, piperonyl, and 4-P-

benzyl.

10 Silyl Esters
Silyl esters include: trimethyisilyl, triethylsilyl, t-butyldimethyisilyl, -
propyldimethyisilyl, phenyldimethylsilyl, and di- t-butylmethylsilyl.
Miscellaneous Derivatives

Miscellaneous derivatives includes: oxazoles, 2-alkyl-1,3-oxazolines, 4-alkyi-5-
18  oxo-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho esters, phenyl group,
and pentaaminocobalt(lll) complex.
Stannyl Esters
Examples of stannyl esters include: triethylstanny! and tri-n-butylstanny!.

20 AMIDES AND HYDRAZIDES
Amides include: N,N —dimethyl, pyrrolidinyl, piperidinyl, 5,6-
dihydrophenanthridinyl, o-nitroanilides, N-7-nitroindolyl, N-8-nitro-1,2,3,4-

tetrahydroquinolyl, and p-P-benzenesulfonamides. Hydrazides include: N-phenyl,
N,N '-diisopropy! and other dialkyl hydrazides.

25
PROTECTION FOR THE AMINO GROUP

CARBAMATES
Carbamates include: carbamates, substituted ethyl, assisted cleavage, photoiytic
30 cleavage, urea-type derivatives, and miscellaneous carbamates.
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Substituted ethyl protective groups include: 2,2,2-trichloroethyl, 2-
trimethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl, 1,1-dimethyl-2-
haloethyl, 1,1dimethyl-2,2-dibromoethyl, 1,1-dimethyi-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'-and 4'-
10  pyridyl)ethyl, 2-(N,N-icyclohexylcarboxamido)- ethyl, {-butyl, 1-adamantyl, vinyl,
allyl, 1-isopropylallyl, connamyl, 4-nitrocinnamyl, quinolyl, N-hydroxypiperidinyl,
alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-bromobenzyl, p-
chlorobenzyl, 2,4dichlorobenzyl, 4-methyisulfinylbenzyl,

g-anthrylmethyl, and diphenyimethyl.

15
Assisted Cleavage

Protection via assisted cleavage includes: 2-methylthioethyl,
2-methylsulfonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-dithianyl)]methyl,
4-methylthiophenyl, 2,4-dimethyl-thiophenyl, 2-phosphonioethyi,

20 2-triphenylphosphonioisopropyl, 1,1-dimethyl-2cyanoethyl, m-chloro-p-
acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-benzisoxazolyl-methyl, and
2-(trifluoromethyl)-6-chromonylmethyi.

Photolytic Cleavage

Photolytic cleavage methods use groups such as: m-nitrophenyl, 3,5-
25 dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyl(o-
nitrophenyl)methyl.
Urea-Type Derivatives
Examples of of urea-type derivatives include: phenothiazinyl-(10)-carbony!

derivative, N '-p-toluenesulfonylaminocarbonyl, and N '-phenylaminothiocarbonyi.
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3(N,N-dimethylcarboxamido)propyl, 1,1-dimethyl-propynyl, di(2-pyridyl)methy!,
2-furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p(p “methoxyphenyl-
azo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methyl-1-cyclopropyl-
methyl, 1-methyi-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1(p-henylazophenyl)-
10  ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl, phenyl,
p-(phenylazo)benzyl, 2 4,6-tri-t-butylphenyl, 4-(trimethylammonium) benzyl, and
2,4,6-trimethylbenzyl.

AMIDES

15 Amides
Amides includes: N-formyl, N-acetyl, N-chiocroacetyl, N-trichloroacetyl,
N-trifluoroacetyl, N-phenylacetyl, N-3-phenylpropionyl, N-picolinoyl, N-3-pyridyl-
carboxamide, N-benzoylphenylalanyl derivative, N-benzoyl, and N-p-
phenylbenzoyl.

20 Assisted Cleavage

Assisted cleavage groups include: N-o-nitrophenylacetyl, N-o-
nitrophenoxyacetyl, N-acetoacetyl, (N “dithiobenzyloxycarbonylamino)acetyl, N-3-
(p-hydroxphenyl) propionyl, N-3-(o-nitrophenyl)propionyl, N-2-methyl-2-(o-
nitrophenoxy)propionyl, N-2-methyl-2-(o-phenylazophenoxy)propionyl, N-4-

25  chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-nitrocinnamoyl, N-acetylmethionine
derivative, N-o-nitrobenzoyl, N-o-(benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-
oxazolin-2-one.

Cyclic Imide Derivatives
Cyclic imide derivatives include: N-phthalimide, N-dithiasuccinoyl,

30  N-2,3-diphenyl-maleoyl, N-2,5-dimethyipyrrolyl,

N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-substituted
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SPECIAL -NH PROTECTIVE GROUPS

Protective groups for — NH include: N-alkyl and N-aryl amines, imine derivatives,
enamine derivatives, and N-hetero atom derivatives (such as N-metal, N-N, N-P,
N-Si, and N-S), N-sulfenyl, and N-sulfonyl.
N-Alkyl and N-Aryl Amines

10  N-alkyl and N-aryl amines include: N-methyl, N-allyl, N-[2-(trimethylsilyl)ethoxyl]-
methyl, N-3-acetoxypropyl, N-(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl),
quaternary ammonium salts, N-benzyl, N-di(4-methoxyphenyl)methyl,
N-5-dibenzosuberyl, N-triphenylmethyl, N-(4-methoxyphenyl)diphenyimethyl,
N-8-phenylfluorenyl, N-2,7-dichloro-9-fluorenylmethyiene, N-ferrocenylmethyl,

.15 and N-2-picolylamine N '-oxide.
Imine Derivatives
Imine derivatives include: N-1,1-dimethylthiomethylene, N-benzylidene,
N-p-methoxybenzylidene, N-diphenyimethylene, N-[(2-pyridyl)mesityljmethylene,
N-(N',N '-dimethylaminomethylene), N,N '-isopropylidene, N-p-nitrobenzylidene,
20 N-salicylidene, N-5-chlorosalicylidene, N-(5-chloro-2-hydroxyphenyl)phenyl-
methylene, and N-cyclohexylidene.

Enamine Derivative
An example of an enamine derivative is N-(5,5-dimethyl-3-oxo-1-cyclohexenyl).
N-Hetero Atom Derivatives
25  N-metal derivatives include: N-borane derivatives, N-diphenylborinic acid
derivative, N-[phenyl(pentacarbonylchromium- or -tungsten)jcarbenyl, and
N-copper or N-zinc chelate. Examples of N-N derivatives include: N-nitro,
N-nitroso, and N-oxide. Examples of N-P derivatives include:
N-diphenylphosphinyl, N-dimethylthiophosphinyl, N-diphenylthiophosphinyl,
30  N-dialkyl phosphoryl, N-dibenzyl phosphoryl, and N-diphenyl phosphoryl.
Examples of N-sulfenyl derivatives include: N-benzenesulfenyl,

N-o-nitrobenzenesulfenyl, N-2,4-dinitrobenzenesulfenyl,
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include: N-p-toluenesulfonyl, N-benzenesulfonyl, N-2,3,6-trimethyl-
4-methoxybenzenesulfonyl, N-2,4,6-trimethoxybenzenesulfonyl, N-

5 2,6-dimethyl-4-methoxy-benzenesulfonyl, N-pentamethylbenzenesulfonyl, N-
2,3,5,6-tetramethyl-4-methoxybenzene- sulfonyl, N-4-methoxybenzenesulfonyl.
N-2.4,6-trimethylbenzenesulfonyl, N-2,6-dimethoxy- 4-methylbenzenesulfonyl, N-
2.2,5,7,8-pentamethylchroman-6-sulfonyl, N-methanesulfonyl,
N-p-trimethylsilylethanesulfonyl, N-9-anthracenesulfonyl, N-

10  4-(4',8'-dimethoxynaphthyimethyl)-benzenesulfonyl, N-benzylsulfonyl, N-

trifluoromethylsulfonyl, and N-phenacylsulfonyl.

Disclosed compounds which are masked or protected may be prodrugs.
compounds metabolized or otherwise transformed in vivo to yield a disclosed compound,
15  e.g., transiently during metabolism. This transformation may be a hydrolysis or oxidation
which results from contact with a bodily fluid such as blood, or the action of acids, or
liver, gastrointestinal, or other enzymes.
Features of the invention are further described in the examples below.

20
E. EXAMPLES

EXAMPLE 1

25
[4-Chloro-2-(4 4-Dimethyl-4 5-dihydro-oxazol-2-yl)-phenvll-(4-10do-2-methyi-
phenyl-amine (18). (Scheme 2, R{=Cl, R;=R3=H, R4=CH3)

a). A mixture of §-chloro-2-methoxybenzoic acid 16 (14.8 g, 0.0793 mole) and
30 SOCI (28.31 g, 14.97 ml, 0.1584 mole) was refluxed for 2 hours and excess
SOCI; removed leaving a white residue. The solid was dissolved in CH,Cl; and
added to a solution of 2-amino-2-methyl-1-propanol (13.98 g, 14.97 ml, 0.1584
mole) in CH,Cl, cooled with ice-bath. The ice-bath was removed, and after
stirring at room temperature for 3 hours a white solid precipitated. The precipitate
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minutes, the reaction mixture was poured in to Et,O (200 ml). An oil separated

5 out. The Et,0 layer was removed by decanting and discarded. The oily residue

was dissolved in a minimum amount of water, basified with aqueous 20% NaOH,

and extracted with Eto0. The Et,O layer was dried (K,CO3;) and concentrated to

give 17 as tan oil. Yield 14.63 g (77%).

10 b). LDA (5 ml of 2.0 M solution in THF) was added to a solution of 4-iodo-2-
methylaniline (2.33 g, 0.010 mole) in THF (15 ml) at =78 °C. The mixture was
stirred at -78 °C for 30 minutes. To this, a solution of 17 (1.199 g, 0.005 mole) in
THF (15 ml) was added. The mixture stirred for 16 hours as it warmed up to
room temperature. The reaction mixture was quenched with aqueous NH4Cl and

16  extracted with Et;O. The Et;0O layer was dried (MgSO,) and concentrated to give
crude 18 as brown oil. The oil was purified on silica column chromatography.
Eluting with CH,Cl, gave pure 1.7 g (77%) of 18 as brown oil. Four hundred and
nine milligrams of the oil were dissolved in Et,O and treated with Et,O-HCI giving
the HCl salt as a light yellow solid precipitate. Yield 3566.4 mg (81%); mp 324-330

20 °C; Anal. Calcdffound for CygH1aN>OCIlIeHCI.0.5H,0: C, 44.47/44.32; H,

4.15/3.94; N, 5.76/5.66.

EXAMPLE 2

25 [2,3-Difluoro-6-(1H-tetrazol-5-yl)-phenyll-(4-iodo-2-methyi-phenyl)-amine

NN
N Na NH
N NaN,, (C,Hs),N.HCI y
—
toluene/reflux
F | . '
F F
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(0.537g, 3.9mmol) were all suspended in 10ml toluene and stirred at 100°C for 12
hours. The mixture was concentrated and the residue purified by column
chromatography with ethyl acetate/methanol (10/1) to give the product as a foam-
like solid. The yield: ~50%

m.p: 83.4-88.7°C

'H NMR(CDCls, 400Hz): 8/ppm 7.69(1H, m, Phenyl-H); 7.42(1H, s, Phenyl-H),
7.27(1H, m, Phenyl-H); 6.91(1H, dd, J=16.2Hz, 8.3Hz, Phenyl-H); 6.40(1H, dd,
Phenyl-H): 2.28(3H, s, CH3)

EXAMPLE 3

[6-(4.4-Dimethyl-4.5-dihydro-oxazol-2-yl)-2,3-difluoro-phenyll-(4-iodo-2-methyl-

phenyl)-amine

COOH ‘ ‘

Ni O

ZT

(1) (CQCl),

ZT

-
{2)2-amino-2-methyl-1-propanoi

F I

F
A solution of 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid (1.17g,
3mmol), oxalyt chloride (0.457g, 3.6mmol) in 30m! dichloromethane was treated
with 2 drops of dimethylformamide, stirred at room temperature for 3 hours then
concentrated. The residue was dissolved in 25 ml dichloromethane then the
solution was added dropwise to a solution of 2 amino-2-methyl-1-propanol
(0.623g, 7mmol) in 25 ml dichloromethane at 0°C, then stirred at room
temperature for 12 hours, filtered off the precipitate, the filtration was washed with
water, 5% aqueous sodium bicarbonate, 1 N HCI., brine, dried with sodium
sulfate. Concentration gave the crude product, then resuspended in 25 mi

chloroform, then thiony! chloride was added at 0°C and stirred at room
63
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separated and extracted with chloroform, dried with sodium sulfate. Concentrated
and then run column with hexanes/dichloromethane (20/1) to give the compound
as a white crystal. The yield: 65%

m.p.: 103.7-104.4°C

'H NMR(CDCl;, 400Hz): /ppm 10.2(1H, s, NH), 7.48-7.58(1H, m, Phenyl-H);
7.48(1H, s, Phenyl-H); 7.38(1H, d, J=8.5Hz, Phenyl-H), 6.66-6.72(1H, m, Phenyl-
H); 6.58(1H, t, J=8.0Hz, Phenyl-H); 4.01(2H, s, -CH,-); 2.31(3H, s, Phenyl-CHa);
1.32(6H, s, -C(CHa)2-)

EXAMPLE 4

3.4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid methyl ester

COOHH
N H,SO, /CHaoH
reflux
F I
F

3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid (5g) was dissolved in
100ml methanol and 5.drops of concentrated sulfuric acid was added, reflux for 4
days. Run column with hexanes/dichloromethane to give the product as a white
solid, yield: 50%.

m.p.:90.1-90.4°C

'"H NMR(CDCls, 400Hz): /ppm 8.92(1H, s, NH), 7.75-7.78(1H, m, Phenyl-H);

7.49(1H, s, Phenyl-H); 7.38(1H, dd, J=8.5Hz, 2.0Hz, Phenyl-H), 6.66-6.73(1H, m,
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5-[3.4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyll-4H-[1.2 4ltriazol-3-
ylamine

HZN

\
O ° N «_NH
H
N ammohuanidine nltEte
NaOCH,/CH,0H
F |
F

10 Aminoguanidine nitrate (1.65g, 12mmol) was added to a solution of sodium
methoxide (0.648g, 12mmol) in methanol (12ml) at 0°C, then 3,4-Difluoro-2-(4-

iodo-2-methyl-phenylamino)-benzoic acid methyl ester was added as a solution of

methanol and refulx for 20 hours, concentration and run column with
hexanes/ethyl acetate to give the product as a white crystal. The yield: 60%

15 m.p.: 191.7-192.0°C
'H NMR(DMSO, 400Hz): /ppm 9.45(1H, s, -NH-); 7.79(1H, t, J=7.3Hz, Pheny}-
H); 7.51(1H, s, Phenyl-H); 7.35(1H, d, J=10.1Hz, Phenyl-H), 7.05-7.11(1H, m,
Phenyl-H); 6.44-6.48(1H, m, Phenyl-H), 6.32(2H, s, -NH,), 2.32(3H, s, CH»)

20
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To a solution of 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid
hydrazide (0.808g, 2mmol) in 5ml of dioxane was added cyanogen bromide
~ (0.212g, 2Zmmol) followed by a solution of sodium bicarbonate (0.17g, 2mmol) in

10 5ml of water. The resulting mixture was stirred 18 ours at room temperature . the
solution was concentrated and the residure was run column with hexanes/ethyl
acetate (3/1) to give the product which was recrystallized from ethyl acetate /
hexanes to provide a pale-yellow crystal. The yield: 58%
m.p.. 183.7-184.0°C

15 'H NMR(CDCl3, 400Hz): /ppm 8.87(1H, s, -NH-); 7.52(1H, s, Phenyl-H); 7.45-
7.49(1H, m, Phenyl-H); 7.40(1H, d, J=8.3Hz, Phenyl-H); 6.77-6.83(1H, m,
Phenyl-H); 6.60-6.63(1H, m, Phenyl-H); 5.02(2H, s, -NHy), 2.36(3H, s, CH3)
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A solution of 3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid (3.9g,
0.01mol), oxalyl chloride (1.90g, 0.015mol) in 40ml dichloromethane was treated
with 2 drops of dimethylformamide, stirred at room temperature for 3 hours before

10  concentration. The residue was dissolved in 10 m| tetrahydrofuran and added to a
solution of thiosemicarbazide (2.0g, 0.022mol) in 50ml tetrahydrofuran at 0°C,
stirred at room temperature for 14 hours. Concentrated and run column
chromatography with hexanes/ethyl acetate (1/1) to give the product as a yellow
solid. 2.91g. The yield: 63%

15  m.p.: 159.5-160.0°C
'H NMR(DMSO, 400Hz): fopm 10.58(1H, s, -NH-); 9.28(1H, s, -NH-): 8.83(1H,
s, -NH-); 7.95(1H, s, Phenyl-H); 7.12-7 75(2H, m, NHy); 7.51(1H, s, Phenyl-H);
7.37(1H, dd, J=8.6Hz, 1.7Hz, Phenyl-H); 7.16(1H,dd, J=17Hz, 9.0Hz, Phenyl-H);
6.40-6.50(1H, m, Phenyl-H); 5.02(2H, s, -NH,), 2.00(3H, s, CH3)

20
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2-[3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-
benzoyllhydrazinecarbothioamide (1.386g, 3mmol) was dissolved in 15 ml
) anhydrous methanol, sodium methoxide (25% wt% in methanol) 2.5mi was added
10 at 0°C in one portion. The resulting mixture was heated at reflux for 17 hours
before concentration. Run column with hexanes/ethyl acetate to give the product
as a needle white crystal. The yield: 40%
m.p.: 196.5(dec.)
'H NMR(DMSO, 400Hz): /ppm 13.87(1H, s, -NH-); 13.80(1H, s, -NH-); 8.16(1H,
15 s, -NH-); 7.61-7.65(1H, m, Phenyl-H); 7.48(1H, s, Phenyl-H); 7.32(1H, dd,
J=8.6Hz, 2.2Hz, Phenyl-H); 7.24(1H,dd, J=16.4Hz, 9.5Hz, Phenyl-H); 6.42-
6.46(1H, m, Phenyl-H); 5.02(2H, s, -NH,), 2.20(3H, s, CH3).

EXAMPLE 9
20
(2,3-Difiuoro-6-[1,3.4]oxadiazol-2-yl-phenyl)-(4-iodo-2-methyl-phenyl)-amine
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3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid hydrazide (146 mg,
0.36 mmol) was suspended in 7 mL of absolute EtOH and 2 mL of HC(OEt); was
5 added along with approximately 3 mg of pTsOH> The reaction was heated to
reflux for 3h, cooled and concentration on a rotary evaporator. The reaction was
purified (SiO2, 4:1 Hexane/EtOACc) to afford 117 mg (79%) of (2,3-difluoro-6-
[1,3,4]oxadiazol-2-yl-phenyl)-(4-iodo-2-methyl-phenyl)-amine as a yellow powder.
M.p. =144 4 —
10  145.5°C. 'H NMR (400MHz, CDCl3) & 8.89 (s, 1H), 8.44 (s, 1H), 7.66 (m, 1H),
 7.52(d, J=1.7 Hz, 1 H), 7.38 (dd, J = 8.5, 1.9 Hz, 1 H), 6.83 (m, 1H), 6.14 (dd, J
= 8.5, 5.9Hz, 1 H), 2.37 (s, 3 H).

EXAMPLE 10
15  5-[3.4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyll-[1,3 4]Joxadiazole-2-thiol
S
[;j /N:(
N_ O Ny O
N CS,, KOH N
e e
EtOH
F | F '
F F

3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-benzoic acid hydrazide (170
mg, 0.42 mmol) was suspended in 7 mL of absolute EtOH and cooled to 0 °C.
Carbon disulfide (74 mg, 0.97 mmol) was added followed by 24 mg (0.42 mmol)

20 of powdered KOH. The reaction was stirred for 1 h at 0 °C, 1h at rt, and refluxed
for 3 h to afford a homogeneous reaction. The reaction was cooled to rt, at which
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Incorporation of 3?P into myelin basic protein (MBP) is assayed in the

presence of a glutathione S-transferase fusion protein containing p44MAP kinase
(GST-MAPK) and a glutathione S-transferase fusion protein containing p45MEK

.16 (GST-MEK). The assay solution contains 20 mM HEPES, pH 7.4, 10 mM MgCl,,
1 mM MnCl,, 1 mM EGTA, 50,uM [y-2P]JATP, 10 ug GST-MEK, 0.5 ug
GST-MAPK and 40 ng MBP in a final volume of 100 puL. Reactions are stopped
after 20 minutes by addition of trichioroacetic acid and filtered through a GF/C
filter mat. *?P retained on the filter mat is determined using a 120S Betaplate.

20 Compounds are assessed at 10 uM for ability to inhibit incorporation of >?P.

To ascertain whether compounds are inhibiting GST-MEK or GST MAPK,
two additional protocols are employed. In the first protocol, compounds are
added to tubes containing GST-MEK, followed by addition of GST-MAPK, MBP
and [y-?P]JATP. In the second protocol, compounds are added to tubes

25  containing both GST-MEK and GST-MAPK, followed by MBP and [y-**PJATP

Compounds that show activity in both protocols are scored as MAPK
inhibitors, while compounds showing activity in only the first protocol are scored
as MEK inhibitors.
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EXAMPLE 13

In vitro MEK assay
15 For evaluation of direct MEK activity, 10 ug GST-MEK; is incubated with 5
l ug of a glutathione S-transferase fusion protein containing p44MAP kinase with a
lysine to alanine mutation at position 71 (GST-MAPK-KA). This mutation
eliminates kinase activity of MAPK, so only kinase activity attributed to the added

MEK remains. Incubations are 15 minutes at 30°C in a final volume of 50 ulL

20 containing 50 mM Tris (pH 7.5), 10 uM MgC1;,, 2, uM EGTA, and 10 uM
[y-**PJATP. The reaction is stopped by addition of Laemrnli SDS sample buffer.
Phosphorylated GST-MAPK-KA is resolved by electrophoresis on a 10%
polyacrylamide gel. Radioactivity incorporated into GST-MAPK-KA is determined
by autoradiography, and subsequent scintillation counting of excised bands.

25  Additionally, an artificially activated MEK containing serine to glutamate
mutations at positions 218 and 222 (GST-MEK-2E) is used. When these two
sites are phosphorylated, MEK activity is increased. Phosphorylation of these
sites can be mimicked by mutation of the serine residues to glutamate. For this
assay, 5 ug GST-MEK-2E is incubated with 5 ng GST-MAPK-KA for 15 minutes

30 at 30°C in the same reaction buffer as described above. Reactions are

terminated and analyzed as above.
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@ 10%(&) ( ) cgmg@m@aﬂérﬁ&m%%@mwéﬁ%ﬁ)?mﬁ 7.4), 50 mM giycerol phosphate,

109& () - ! GHEYE ritdn @hysl Q%R afed dre@ibted by centrifugation at 13,000 x g for 10
minutes. Five micrograms of the resulting supernatants are incubated with 10 pg
microtubule associated protein-2 (Map2) for 15 minutes at 30°C in a final volume

15 of 25 ul containing 50 mM Tris (pH 7.4), 10 mM MgCl,, 2 mM EGTA and 30 uM
[y-32P]ATP. Reactions are terminated by addition of Laermmli sample buffer.
Phosphorylated Map2 is resolved on 7.5% acrylamide gels and incorporated
radioactivity is determined by scintillation counting of excised bands.

20 EXAMPLE 15

Monolayer growth
Celis are plated into multi-well plates at 10 to 20,000 cells/mL. Forty-eight

hours after seeding, test compounds are added to the cell growth medium and
25 incubation is continued for 2 additional days. Cells are then removed from the
wells by incubation with trypsin and enumerated with a Coulter counter.

EXAMPLE 16

30 Growth in soft-agar
Cells are seeded into 35-mm dishes at 5 to 10,000 ceils/dish using growth

medium containing 0.3% agar. After chilling to solidify the agar, cells are
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arthritis that has a number of pathologic, immunologic, and genetic features In
common with rheumatoid arthritis. The disease is induced by immunization of
10 DBA/1 mice with 100 ug type Il collagen, which is a major component of joint
cartilage, delivered intradermally in Freund's complete adjuvant. The disease
susceptibility is regulated by the class Il MHC gene locus, which is analogous to

the association of rheumatoid arthritis with HLA-DR4.
A progressive and inflammatory arthritis develops in the majority of mice

15 immunized, characterized by paw width increases of up to 100% A test
compound is administered to mice in a range of amounts, such as 20, 60, 100,
and 200 mg/kg body weight/day. The duration of the test can be several weeks
to a few months, such as 40, 60, or 80 days. A clinical scoring index is used to
assess disease progression from erythema and edema (stage 1), joint distortion

20 (stage 2), to joint ankylosis (stage 3). The disease is variable in that it can affect
one or all paws in an animal, resulting in a total possible score of 12 for each
mouse. Histopathology of an arthritic joint reveals synovitis, pannus formation,
and cartilage and bone erosions. All mouse strains that are susceptible to CIA
are high antibody responders to type Il collagen, and there is a marked cellular

25 response to Cll.

EXAMPLE 18

SCW-induced monoarticular arthritis
30 Arthritis is induced as described by Schwab, et al., Infection and Immunity,
50:4436-4442 (1991) with minor modifications. Rats receive 6 ug sonicated SCW

[in 10 ul Dulbecco’'s PBS (DPBS)] by an intraarticular injection into the right
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EXAMPLE 19

Mouse ear-heart transplant model

15 Fey, T.A. et al. describe methods for transplanting split-heart neonatal
cardiac grafts into the ear pinna of mice and rats (J. Pharm. and Toxic. Meth.
39:9-17 (1998)). Compounds are dissolved in solutions containing combinations
of absolute ethanol, 0.2% hydroxypropyl methylcellulose in water, propylene

glycol, cremophor, and dextrose, or other solvent or suspending vehicle. Mice
20 are dosed orally or intraperitoneally once, twice or three times daily from the day
of transplant (day 0) through day 13 or until grafts have been rejected. Rats are
dosed once, twice, or three times daily from day 0 through day 13. Each animal
is anesthetized and an incision is made at the base of the recipient ear, cutting
only the dorsal epidermis and dermis. The incision is spread open and down to
25 the cartilage paraliel to the head, and sufficiently wide to accommodate the
appropriate tunneling for a rat or insertion tool for a mouse. A neonatal mouse or
rat pup less than 60 hours old is anesthetized and cervically dislocated. The
heart is removed from the chest, rinsed with saline, bisected longitudinally with a
scalpel, and rinsed with sterile saline. The donor heart fragment is placed into
30 the preformed tunnel with the insertion tool and air or residual fluid is gently

H . - M
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1-4 times a day for 10, 20, 30 or more days. The ability of a test compound to
ameliorate symptoms of transplant rejection can be compared with a control

10 compound such as cyclosporine, tacrolimus, or orally-administered lefluonomide.
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o Win siabar ) e Shireat Oy Holcho (s bt bhem ey s amesa 9 Louis
MQ) adsorbed to alum, (10 pg OVA + 9 mg alum in 200 ul saline) or vehicle
control, (9 mg alum in 200 ul saline) on day 0. On day 14, the mice are
10 challenged with a 12-minute inhalation of an aerosol consisting of 1.5% OVA
(weight/volume) in saline produced by a nebulizer (small particle generator,
mode! SPAG-2; ICN Pharmaceuticals, Costa Mesa, CA) Groups of eight mice
are dosed with oral vehicle (0.5% hydroxypropyimethyicellulose / 0.25% TWEEN-
80), or a test compound at 10, 30, or 100 mg/kg in oral vehicle, 200 ul per mouse
15 p.o. Dosing is performed once per day starting on day 7 or day 13, and
, extending through day 16.
For determination of pulmonary eosinophitia, three days after the first
OVA aerosol challenge (day 17), the mice are anesthetized with an i.p. injection
of anesthetic (Ketamine/Acepromazine/Xylazine), and the tracheae is exposed
20 and cannulated. The lungs and upper airways are lavaged twice with 0.5 ml of
cold PBS. A portion (200 ul) of the bronchoalveolar lavage (BAL) fluid is
enumerated using a Coulter counter Model ZB1 (Coulter Electronics, Hialeah,
FL). The remaining BAL fluid is then centrifuged at 300 x g for five minutes, and
the cells are resuspended in 1 mi of HBSS (Gibco BRL) containing 0.5% fetal
25  calf serum (HyClone) and 10 mM HEPES (Gibco BRL). The cell suspension is
centrifuged in a cytospin (Shandon Southern Instruments, Sewickley, PA) and
stained by Diff Quick (American Scientific Products, McGraw Park, IL) to
differentiate BAL leukocytes into neutrophil, eosinophil, monocyte or lymphocyte
subsets. The number of eosinophils in the BAL fluid is determined by
30 multiplying the percentage of eosinophils by the total cell count.
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15 X1is O, S, or NR¢;

X2 is OH, SH, or NHRE;
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10 each of Rg, Ru, and Ry is independently selected from H, Cl and CHs;
Rs is H or C 34 alkyl; and

wherein each hydrocarbon radical above is optionally substituted with between 1
15 and 3 substituents independently selected from halo, hydroxyl, amino,

(amino)sulfonyl, and NO;; and

wherein each heterocyclic radical above is optionally substituted with between 1
and 3 substituents independently selected from halo, C 34 alkyl, C 3.5 cycloalkyl,

20 C 34 alkenyl, C 5.4 alkynyl, phenyl, hydroxyl, amino, (amino)sulfonyl, and NO_,
wherein each substituent alkyl, cycloalky!, alkenyl, alkynyl or phenyil is in turn
optionally substituted with between 1 and 2 substituents independently selected
from halo, C 1.2 alkyl, hydroxyl, amino, and NO2;

25 or a pharmaceutically acceptable salt or C 1.5 ester thereof.

2. A compound of claim 1, wherein R4 is bromo or chloro.
3. A compound of claim 1, wherein R is fluoro.
30
4. A compound of claim 1, wherein R3is H.
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9. A compound of claim 1, wherein R; is nitro.
10

10. A compound of claim 8, wherein R; is H.

11. A compound of claim 1, wherein R4 is chloro.
15 12. A compound of claim 1, wherein R, is methyl.

13. A compound of claim 1, wherein Rs is H.

14. A compound of claim 1, wherein Rs is CHa.

20
15. A compound of claim 1, wherein X;is O or S.
16. A compound of claim 1, wherein X; is NH or NCHa.
25 17. A compound of claim 1, wherein X, is OH, SH, or NH..

18. A compound of claim 1, wherein X, is NHCH; or OH.

19. A pharmaceutical composition comprising a compound of claim 1

30 and a pharmaceutically-acceptable carrier.
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10%&: ()9 rrtfg(y&gpgcygl%r%%@w \ }1)8 T Da@s%g {2<t§ J'?f@g@ﬁlk’ -tetrazol

'~BPI z#l(ﬁ@ﬂ)l{ﬁ'&r(y)] 4L|bdoi£#axwwl(p)‘xenya+ arzmm)%i@si«p- Y-methyl-phenyl)-[2,3,4-

109 (). é)ytfiiéé it hiebSaolsg orenyian ik MBS Sl T By
ig}r\%o%& Wf(é He %&/ﬁul(g) ?%Q?&f@ﬂqu]bh@g‘g n&a&nﬁé mdrom?ﬁt(&’@&m-tetﬂ&ol 5-
Yy yl)-phenyl}-(4- IOdO 2- methy?phe%)yl) amlne [2 44- glmet?‘uyl 4,5-dihydro-oxazol-
2-yl)-5-fluoro-phenyl]-(4-iodo-2-methyl-phenyl)-amine; [6-(4,4-dimethyl-4,5-
dihydro-oxazol-2-yl)-2,3-difluoro-phenyl]-(4-iodo-2-methyl-phenyl)-amine; [6-(4 .4-
dimethyl-4,5-dihydro-oxazol-2-yl)-2,3,4-trifluoro-phenyl]-(4-iodo-2-methyl-phenyl)-
10 amine; [4-bromo-6-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-2,3-difluoro-phenyl]-(4-
iodo-2-methyl-phenyl)-amine; [2-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-5-fluoro-4-
nitro-phenyl]-(4-iodo-2-methyl-phenyl)-amine; 5-[4-fluoro-2-(4-10do-2-methyl-
phenylamino)-phenyl]-[1,3,4]thiadiazol-2-ol; 5-[3 4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyi}-[1,3,4]thiadiazol-2-ol; 5-[3,4,5-trifluoro-2-(4-i0do-2-methyl-
15 phenylamino)-phenyl]-[1,3,4]thiadiazol-2-ol; 5-[6-bromo-3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl}-[1,3,4]}thiadiazol-2-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-5-nitro-phenyl]-[1,3 4]thiadiazol-2-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-[1,3,4]Joxadiazol-2-ol; 5-[3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-[1,3,4]Joxadiazol-2-ol; 5-[3,4,5-trifluoro-2-(4-iodo-2-methyl-
20 phenylamino)-phenyl}-[1,3,4]oxadiazol-2-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl]-[1,3,4]oxadiazol-2-ol; 5-[4-flucro-2-(4-iodo-2-methyl-
phenylamino)-5-nitro-phenyl]-[1,3,4)Joxadiazol-2-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl}-4H-[1,2,4]triazol-3-ol; 5-[3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl}-4H-{1,2 4]triazol-3-ol; 5-[3,4,5-trifluoro-2-(4-iodo-2-methyl-
25 phenylamino)-phenyl]-4H-[1,2,4]triazol-3-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl}-4H-{1,2 4]triazol-3-ol; or 5-[4-fluoro-2-(4-iodo-2-
methyl-phenylamino)-5-nitro-phenyl}-4H-[1,2,4)}triazol-3-ol.

21. A compound of claim 1, having a structure:
30 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-[1,3,4]thiadiazol-2-ylamine;
5-[3,4-Difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-[1,3 ,4]thiadiazol-2-

ylamine; 5-[3,4,5-Trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-
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109 ()5 " ibQYE-tethy By aminb]-diefil) 3 33adazol-2-ylamine: 5-13.4.5-trifluoro-
2-(4-iodo-2-methyl-phenylamino)- -phenyl}-[1,3 4Joxadiazol-2-ylamine; 5-[5-bromo-
3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)~pheny|]-[ 1,3,4]oxadiazol-2-ylamine;
5-[4-ﬂuoro—2-(4-iodo-2—methyl-phenylamino)—S-nitro-phenyl]-[1 ,3,4]oxadiazol-2-
ylamine; 5-[4-ﬂuoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]—4H-[ 1,2 4]triazol-3-

10  ylamine; 5-[3,4-difluoro-2-(4-iodo-2-methy|—phenylamino)-phenyl]-4H-

[1,2 4}triazol-3-ylamine: 5-[3,4,5—triﬂuoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-4H-[1,2 4]triazol-3-ylamine: 5—[5-bromo-3,4-difluoro-2—(4-iodo-2-methyl-
phenylamino)-phenyl]-4H-[1 .2, 4]triazol-3-ylamine; 5-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-5-nitro-phenyl]—4H-[ 1,2,4]triazol-3-ylamine; 5-[4-fluoro-2-(4-iodo-2-

15 methyl-phenylamino)-phenyl}-[1 ,3,4)thiadiazole-2-thiol, 5-[3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl}-[1 ,3,4]thiadiazole-2-thiol: 5-[3,4,5-trifluoro-2-(4-iodo-
2-methyl-phenylamino)-phenyl]-[1 ,3,4]thiadiazole-2-thiol; 5-[5-bromo-3,4-difluoro-
2-(4—iodo-2—methyl-phenylamino)-phenyl]—[1 ,3,4]thiadiazole-2-thiol; 5-[4-fluoro-2-
(4-iodo-2—methyl-phenylamino)—5-nitro-phenyl]-[1 ,3,4)thiadiazole-2-thiol; 5-[4-

20 fIuoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-[1 .3,4]oxadiazole-2-thiol; 5-[3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-[ 1,3,4]Joxadiazole-2-thiol: 5-
[3,4,5-triﬂuoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-[ 1,3,4]oxadiazole-2-thiol:
5-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-
[1,3,4]oxadiazole-2-thiol: 5-[4—ﬂuoro-2—(4-iodo-2-methyl-phenylamino)—5-nitro—

25 phenyl]{1,3,4]Joxadiazole-2-thiol: 5-[4-f|uoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-4H-[1,2 4ltriazole-3-thiol: 5-[3,4-diﬂuoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-4H-[1,2 4]triazole-3-thiol: 5-[3,4,5-trifJuoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]—4H-[ 1,2,4]triazole-3-thiol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-
2-methyl-phenylamino)-phenyl]-4H-[ 1,2,4]triazole-3-thiol; or 5-{4-fluoro-2-(4-iodo-

30 2-methyl-phenylamino)-5-nitro-phenyl]-4H-[1,2,4]triazole-3-thiol.
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! iiogoz ;1?;’/2?8(%)%%%%&&119&00 &la(zbt-% ol@@d(duﬂﬁé@/@&o@b 2-methyl-
phenylamino)- phenyl] 1soth|azo| 3-ol; 6-3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl}-isothiazol-3-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-
5 phenylamino)-phenyl]-isothiazol-3-ol; 5-[4-fluoro-2-(4-10do-2-methyl-
phenylamino)-5-nitro-phenyl]-isothiazol-3-of, 5-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isoxazol-3-ol; 5-[3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isoxazol-3-ol; 5-[3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isoxazol-3-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-
10 phenylamino)-phenyl]-isoxazol-3-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
5-nitro-phenyl]-isoxazol-3-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl}-1H-pyrazol-3-ol; 5-[3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-
1H-pyrazol-3-ol; 5-[3,4,5-trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-1H-
pyrazol-3-ol; 5-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-
15 1H-pyrazol-3-ol; 5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-5-nitro-phenyl}-1H-
pyrazol-3-ol; 4-[4-filuoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-isothiazol-3-ol;
4-[3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-isothiazol-3-ol; 4-[3,4,5-
trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenylj-isothiazol-3-ol; 4-[5-bromo-3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-isothiazol-3-ol, 4-[4-fluoro-2-(4-
20 iodo-2-methyl-phenylamino)-5-nitro-phenyil-isothiazol-3-ol; 4-[4-fluoro-2-(4-iodo-
2-methyl-phenylamino)-phenyl]-isoxazol-3-ol; 4-[3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isoxazol-3-ol; 4-[3,4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isoxazol-3-ol; 4-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl]-isoxazol-3-ol; 4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
25  5-nitro-phenyl]-isoxazol-3-ol; 4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-1-methyl-1H-pyrazol-3-ol; 4-[3 4-difluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl}-1-methyl-1H-pyrazol-3-ol; 1-methyl-4-[3,4,5-triflucro-2-(4-
iodo-2-methyl-phenylamino)-phenyl}-1H-pyrazol-3-ol; 4-[5-bromo-3,4-difluoro-2-
(4-iodo-2-methyl-phenylamino)-phenyl]-1-methyl-1H-pyrazol-3-ol; or 4-{4-fluoro-2-
30  (4-iodo-2-methyl-phenylamino)-5-nitro-phenyl}-1-methyl-1H-pyrazol-3-ol.
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10  (4-iodo-2-methyl-phenylamino)-phenyl}-3H-[1,2,3]triazol-4-ol; 5-[5-bromo-3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-3-methyl-3H-[1,2,3]triazol-4-ol;
5-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-5-nitro-phenyl]-3-methyl-3H-
[1,2,3]triazol-4-ol; 4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-2-methyi-
2H-pyrazol-3-ol; 4-[3,4-diftuoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-2-

15 methyl-2H-pyrazol-3-ol; 2-methyl-4-[3 4,5-trifluoro-2-(4-iodo-2-methyl-
phenylamino)-phenyl}-2H-pyrazol-3-ol; 4-[5-bromo-3,4-difluoro-2-(4-iodo-2-
methyl-phenylamino)-phenyl]-2-methyl-2H-pyrazol-3-ol; 4-{4-fluoro-2-(4-iodo-2-
methyl-phenylamino)-5-nitro-phenyl}-2-methyl-2H-pyrazol-3-o!l; 1-[4-fluoro-2-(4-
iodo-2-methyl-phenylamino)-phenyl]-4-methyl-1,4-dihydro-tetrazol-5-one; 1-[3,4-

20  difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-4-methyl-1,4-dihydro-tetrazol-5-
one; 1-methyl-4-[3,4,5-trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl}-1,4-
dihydro-tetrazol-5-one; 1-[5-bromo-3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-
phenyl]-4-methyl-1,4-dihydro-tetrazol-5-one; 1-[4-fluoro-2-(4-iodo-2-methyl-
phenylamino)-5-nitro-phenyl]-4-methyl-1,4-dihydro-tetrazol-5-one; 1-[4-fluoro-2-

25  (4-iodo-2-methyl-phenylamino)-phenyl}-1H-[1,2,3]triazol-4-ol; 1-[3,4-difluoro-2-(4-
iodo-2-methyl-phenylamino)-phenyi}-1H-[1,2,3]triazol-4-ol; 1-[3,4,5-trifluoro-2-(4-
iodo-2-methyl-phenylamino)-phenyl}-1H-[1,2,3]triazol-4-ol; 1-[5-bromo-3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)}-phenyl}-1H-{1,2,3}triazol-4-ol; or 1-[4-
fluoro-2-(4-iodo-2-methyi-phenylamino)-5-nitro-phenyl}-1H-{1,2,3]triazol-4-ol.

30

24. A compound of claim 1, having a structure: 3-[4-fluoro-2-(4-iodo-2-

methyl-phenylamino)-phenyl]-2H-isoxazol-5-one; 3[3,4-difluoro-2-(4-iodo-2-
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amine; (4-lodo-2-methyl-phenyl)-[2,3,4-trifluoro-6-(2-ox0-2,3-dihydro-2-[1,2,3,5]oxathiadiazol-4-yl)-
phenyl]-amine; [4-bromo-2,3-difluoro-6-(2-ox0-2,3-dihydro-2-{1,2,3,5]oxathiadiazol-4-yl)-phenyl}-(4-
iodo-2-methyl-phenyl)-amine;  [5-fluoro-4-nitro-2-(2-oxo-2,3-dihydro-2-{1,2,3,5]oxathiadiazol-4-yl)-
phenyl]-(4-iodo-2-methyl-phenyl)-amine;  4-[4-fluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-4H-
isoxazol-5-one;  4-[3,4-difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-4H-isoxazol-5-one;  4-
[3,4,5-trifluoro-2-(4-iodo-2-methyl-phenylamino)-phenyl]-4H-isoxazol-5-one; 4-[5-bromo-3,4-
difluoro-2-(4-iodo-2-methyl-phenylamino)-phenyi]-4H-isoxazol-5-one; or  4-[4-fluoro-2-(4-iodo-2-
methyl-phenylamino)-5-nitro-phenyl]-4H-isoxazol-5-one.

25. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating a proliferative disease.

26 - The use of claim 25 wherein said proliferative disease is selected from psoriasis,
restenosis, autoimmune disease, and atherosclerosis.

27. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating cancer.

28. The use of claim 27 wherein said cancer is MEK-related.

29. The use of claim27 wherein said cancer is brain, breast, lung, ovarian, pancreatic,
prostate, renal, or colorectal cancer.

30. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating, or ameliorating the sequelae of, a stroke.

31. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating, or ameliorating the sequelae of, heart failure.

32. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating, or reducing the symptoms of xenograft rejection.
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33. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating osteoarthritis.

34. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating rheumatoid arthritis.

35.  Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a

medicament for treating cystic fibrosis.

36. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a

medicament for treating hepatomegaly.

37.  Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a

medicament for treating cardiomegaly.

38. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating Alzheimer's disease.

39. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating a complication of diabetes.

40. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for treating septic shock.

41. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament for a viral infection.

42. The use of claim 41, wherein said infection is an infection of HIV.

43. Use of a compound of any one of claims 1 to 18 or 20 to 24 for the manufacture of a
medicament used in conjunction with a therapy selected from radiation therapy and chemotherapy,
for treating cancer.

44 . The use of claim 43, wherein said chemotherapy comprises a mitotic inhibitor.

45. The use according to claim 44, wherein said mitotic inhibitor is selected from
paclitaxel, docetaxel, vincristine, vinblastine, vinorelbine and vinflunine.
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