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S inhibition of RAF Kinase Using Aryl and Heteroaryl Subst/l tut é17 JuN
Het erocyclic Ureas 10 Field of the Invention This invention rel ates toagoﬁe
use of a group of aryl areas in treating raf nediated d| seases, and
phar maceu rrposrtr ons for usé& in such therapy. of the
| nventi onwﬂie p 's oncogene is a nmgjor contributor to tmg)#@gﬁent and
progression of human solid cancers and is nutated in 30% of all human
cancers (Bolton et al. Ann. Rep. Med. Chem 1994, 19, 16ﬁmmm ncer
Res. 1989, 49, 4682-9). In its normal, unnmutated form t ummmvﬂ@n is a
key el ement of the signal transduction 20 cascade directed by, factor
receptors in alnost all tissues (Avruch et al. Trends Bi ochem @cr 1994,
, 19) 279-83). Biochemcally, ras is a guanine nucl eotide 3" tm ’ME

mis
| at ory

and cycling between a GWP—bound activated and a GDP-boun

strictly controlled by ras' endogenous GIPase activity an

. proteins. In the ras nutants in cancer cells, the endogenous GPpAase
activity is alleviated and, 25 therefore, the protein delivers constitutive
growt h signals to domnstreanreffectors such as the enzynme raf kinase. This
| eads to thinhibitien ohRAFKisase\Using Ampl and HetergaryhSubstityted Keteropydiant s
(Magnuson et al. Sem n. Cancer Biol .yd&94, 5, 247-53). It has been shown

t hat .i,nhibiting the effect of active ras by inhibiting the raf kinase

Si gnapr ng pat hway by adm nistr 1 f deactivating antibodies to raf

ki nase or by co 30 expression M@%%ti ve raf kinase or doni nant
negative Mis ifvention! béétéﬁioeth@fusé%ff a\‘f\%rﬂﬁﬁ QF arfladtad B HERInEFYE hiziRgof
transforned cells to the nornal h phenotype (see: Daumet al. Trends
Bi ochem seasefgm)phzgnacamabwmnoﬁmmﬁrérc igisuclythempyd . Chem 1994, 269,
30l 05-8. Kolch et al. (Nature 1991 ) 349, 426-28) have further indicated
that inhibition of raf expression by antisense RNA bl ocks cell
prolilferation 11 ? JUN 2arBadkBrOoid3sfAbsInveRtiPATNSI8/ 16082 in

rrenbrane c al ed _oncogenes. tion, of ,raf Kkinas

(by
ant i sense bie SRSABERS Bot F&é°§)°°ﬂ§ib {?éé?l L%%Bf‘éﬁll%ﬁneﬂ“ aﬁdﬁf‘r%“%?ﬁ&ef. n vivo

Wi th inhi bhdmﬁxrboﬁﬂ chrit@rsGna ié i‘mu&iedan\se% &tzm mimhué@qeer& \(BBRorl #RES 4hADNI a et
al., Na 2,  668-75). the I nvention The present

9
i nvent i E)n 5%#%&% 8%, v%i@?t?ﬁ @Pé pﬁ’f*ﬁebrﬁeér 198 4082y mdn rilif ki nase.
Since the RARNTRlhubaiOMASHE SMRIAER PLe LRl b kNN Bbtkod i bi Lor s

are usef ul phar maceut | ca ositions for human or Veterinary use where
i nhi 130t i oncascadc dirested b)kgrnmefapm mmorssm almadst alf adsuee(@vrpch et atlh"éreudseat ment

of turors Bdken. shP 1880G8! 2Hoefielio Glautll, TRYSAL b FAlcdbiDRES

particul ar e corrpouri s’ are uran or an| mal ,
e.g., naripeteimandeycliag betereemeGﬁ'Pdgnﬂrs s¢tmtedfand bw-bammngs‘ometsendent

upon the ras protei jgnal tyansdu on cascade a ef ore susceptr bl e
6t eat mofthcly Sinonrd b oo dsRoans CLERs v a4 Oy oMY TG af

ki nase. AChphe iridOmitants B€ caREPEMI e ‘éﬁdéé&ﬁodsrﬂ%bQ@tlﬂbexstb}l@fri'd{ed'aﬂdt reating
solid 15 cancers, such as, for exanple carcinomas (e. of the Iungs

pancr¥as) tharefase.the Hirelgiedelivers coongfitutive, grositly Stangksrfeeqlow(seegn effegtersoi d
| euk t
eukem a) gf prov?%g%é% é('ﬂ:?&l:%fr.ffyzg@c%%@%g% wt‘h’*b?ﬂ?é §Wnidpnvention,

t herefore, npounds gener a escri s aryl areas
i ncl udi ng tatyhtheseymutantd (Magmsoareyhl Semin §leacer Biol. A998 N5 M%Si)hdt hasf

pat hway. The inventj.o S v t hod f.or .treati a raf nediated
di sease st atr® #‘r‘? Qé&’bﬁgﬂgr’rﬁ% gf"%&g%vfh’@sr%mkgﬂ r}g JF# d to
conpounds  gighhliip padiay b9 adibtistfation bi1@edcti viting AREBI st ¢8f kindhe @by coedi at ed
by raf kinase conprising adm nistering a conpound of fornmula I O

. A NHX8 NH expression of dominant negative raf kinase or dominant negative MEK, the substrate

of raf kinase, leads to the reversion of transformed cells to the normal growth
phenotype (see: Daum et al. Trends Biochem. Sci. 1994, 19, 474-80; Fridman et al. J.

Biol. Chem. 1994, 269, 30105-8. Kolch et al. (Nature 1991, 349, 426-28) have further

indicated that inhibition of raf expression by antisense RNA blocks cell proliferation



25 wherein B is generally an unsubstituted or substituted) up to t{ricyclic,
aryl or heteroaryl noiety with up 30 carbon atons with at |east ot 7 IUul 282
menber aromatic ' structure containing 0-4 nenbers of the group consisting
of nitrogen, oxygen and sulfur. Ais a heteroaryl npiety discussed in nore
detai | belyeoz24s80 The aryl and heferoaryl noiety of B mayceosvkaidgs: separate
cyclic structures and can include a conbination of aryl, heteroaryl "and
cycl oal kyl structures. The substituents ~ ~ JUN 200Z WO 991 32455 3
PCTNS98 ZW%mB%elmﬁtwaﬂcogeaés hSi@Ia%! WhidTRoEbE AT kedle Yy hilinde! v and

i ncl ude hal ogen) hydrogen) hydrosul fide,’ cyano) vitro, amnnes and various
car bon- bagbaochgxmuphegtl ash mmgomﬂ&séwmmdmmmmhmfdhmf sul fur,

el ow 5 SR8 RRAAL LA AIEROPOR 0 imin &y MR e Tif0, PRSERY) 21

i ncl ude) but are not limted to aromatic ring structures containing 4-30
carbo§1 atons and 1-3 rings, | east fo e _of which is a 5-6 nenber aromatic
ring.> One or nore of these r&ﬁ@#%ﬁ&%arbon atoms repl aced by. -
oxygen, nithe %eemamdémnsyb%ués édrpBundWANEH & ifhibRsrs loFthe eafmaiarc ring
structures incl ude phenyl, pyridinyl) naphthyl, pyrim diny

benzot hi oi@aﬁ Sines iheenpane nsgcdqmarm@ffecmqf@m e mqtaﬂé#éﬂh!@mﬁfhatl ons

th f, L h
her ol i ApibRlEa ELREI AR RGP R e LRGN RS eT
e}]_her ﬁ So('p;w !rgiﬁ_' kyilaﬁ(]ppthwayh? gl?u;qh;utlzaﬂl Tlg] rm;ignﬁ!qnémym oi)lmmgrls pastfor di ny|
i oet her ridi Lophen en nzot.hi.az c{s
benibt hi S2ERBSEbES e BN n ELGBHioHE, fheampapids are useful
Ebggzot h: aﬂﬂig/ﬂﬁ&dﬁ%émm;ﬁmmw indiingy l:zi&mmce Rhe pydgasskiorlofne
t hi oet her, phenyl napht hyl et her, 'gyrl d| nyl napt h et her) pyridi nyl napht hyl

t hi oet her thesaFaReaThAl FRRcadentainep| Haday protsip duesiopfcaseare 2pd e
hetefoary' aéfsié%sécggi;lw@ueéﬂﬁ%n ﬁng rlléxgbfﬂag lt,éeadé 32393@{?%&%%?‘ aromatic

rings or ring syst cont ar ni ng ast on
aromatic, kmasmhlﬁodcoxdnglywﬂmmompomdg qf the 4nmmbmmeausnfal imtreatmgsolidor e of

t he ngs can be repla ed b Xy nit en ul fur atoms, Each ring
Lypi B Ty chiRErs B3¢, pfB ieriag (et Bs. fies g, tngordy,
3-t hi enyl ,blaadexobr 4:010511 ﬁvaerYd disbrders (e.£ nsyeldid r1ehkémia)l or adenomks (€.,

5-im dazoly P - or 5-pyrazolyl, 2-) 4- or 5-oxazolyl, 3-, 4 or
S-i soxazol‘?m°“s2° °nz$de’t9fna§} thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, S or 6pyr|md|nyl) l,2,3-triazol-1-, -4- or -5-yl,
1,2,4-tr|azol-|- -3- or -5-yl, I- or 5 30 tetrazolyl, 1,2, 3-oxadiazol-4-

or -S-yl, meZprwkmeaqm, tBerefore, -fovitles aqrapanndsigansralivideserided 25.agyl,

1, 2, oxadl o} r i 0

3 30 0T PR el vt i apd 3t BRIGHER, it ot patgesy., )
6- 2H-t hi loplsmamyér)noa also3pro@tde§a4ﬂbtlhb%ﬁw fiéating B rafomediatedrdistagd syte, in

pyrazi ny - - or, 7-htngz

7- benzot it oazrlan@als 3T13384thy imyentign fifites Yeﬂﬁaswpo"f@s ‘g ﬂ)ﬂ@?d& B 5 35
benzi m dazgl Yireatthent %f caﬁcéro@{ cefi- gﬁﬁwﬂ? BRAKARY b9 PAfY lkinade , cophisiag, 6- or
7-benzoxazolyl) 3-) 4 - 6- _or 7 benzisoxazolyl, 1-, 3-) 4-) 5-, 6- or

7- benzot h.aalzmmytlcnngzacompgunénff%mu&l ~ 7 ,fUN 2002 WO 99/ 32455 S 4
PCTNS98/ 26082 7- benzi sot hi azolyl, 2, 4-, 5-) 6- or 7-bent-1, 3-oxadi azol yl,
2-, 3-, 4-, 5-, 6-, 7- or 8qu0no|iny|, 1-, 3-, 4-, 5-, 6-) 7-, 8-

i soquinolinyl) 1-, 2-, 3-, 4- {r 9-carbazolyl) 1-, 2-, 3-, 4-) 5-, 6-, 7-,
8- or 9-acridinyl) or Z-, .AG-NHG-NHEB 7- ofF 8- qui nazol inyl, or addi t | onaIIy
, opt| onal Ig/ substitut ed phenyl ), 2- or 3- Ihl& 4 th| adi azol yl ,
3-pyrPyl ) Wbsssind isisgne Q@WP‘A‘E&‘WA‘”&P"?}“‘:‘H :é"PdPﬂlﬁyc it AYIO8r exanpl e, B
can be 4- nigstéryirylnoieiy witlbup80 Latboratoms . witihatdeast oneds Gﬂ@tﬂeﬂbcr?m'brhhtﬁ:nyl) '

5. et m-?"‘%% nudinin 07 ¥upels BV Eof copsledFe ot iacoeh bR 00 1 oo of
groups, e.gulfur aﬂw@mermlmoxpwm@mmmrqdﬂ&mlmmmt hyl, ethyl, propyl, °

butyl, etc., including all strai ght-chain and branched isoners such as

i sopr.apyl sobut sec- I rt-but et c. Sui e ar r oups

i ncl @ § f‘gi’ gﬁ%‘l Bﬁmﬂﬁ@ J%a%%_m%&o i?ﬁ?‘ﬁfﬂ °y°f" L'%?ﬂ-‘-&‘gﬁ?g‘:ﬂ/d oal kyl
groups i ncinabide apombpmtxpybf anyl; hletzhoaryll and cycloalitglksthictures: . ThHehsubstéunents

"cycl oal kyl ", as used herein, refers to cyclic structures with or w thout
al kyl substituents such that, for exanple, "C, cycloal kyl" includes nethyl
substltut ed cyclopropyl groups as well as cyclobutyl groups. The term
"cycloal kyl " al so includes saturated heterocycles. . 20 Suitable hal ogens
include F, Cl, Br, and/or I, fromone to persubstitution (i.e.) all H atomns
on the group are repI aced by haI ogen aton) be| ng p055| bI e, m'xed

" o o o T o o o e e



1 7 JUN 2002 WD 99/ 37455 PCT/ US98I Zz6082 \Where a substituent, X or X, is a
substituted group, it is preferably substituted by one or npre substq 1 ust 2002
i ndependently selected fromthe group consisting of-CN, -CO02Rs, -C(O Rs,
-C(ONRSR5", -OR, -SRs) -NRsRs') -NO, -NRC(ORs'", -NRC(OORS and

hal ogen upve89%3d%5 hal o substitution. 5 The noieties R5 and®CRASISR6E82
preferably independently selected fromH C -C o0 alkyl) C2.1o-al kenyl

C3-C, | k Cl3 h
2 khet er valy st ¥ SRR REY  noleles ca ) Vadep, Speingifac Belpechofididgeh,
per - hal os ub}adrosulﬁmcmo.lmab,l@myts anduyaribus qwboﬂdzds&ubms tinclaling thGseo

| oal kyl t
SIe/(r: IIgl oIs/ubstltut tagx?ron@%roaﬁg{?%gas%fﬁd xﬁﬁoggg,rﬂ: Y rrl% groug%gm prgIerany
-0) -S-) 9 lr%sf)dmw@aiml O -, -CH(OH)-) NRSC(O)NRsRs -, NR5C(0)-

-C(O MKS-, (CHZ)n 0-, -(CH }nG-, (CHZ)nN(Rs) -Q(CH2)m , -CHX, -cx 2-,

5 (00) M S0 NG HRI ey MOSGE 5 obro Mok S Sl R oTE

noi ety Ar I'S pre ruc’ture con
nenber s of 2EORAtigFigg |§“’B‘8W§$ sentaigingf 4130@&9@ ritonesange A -2ariagss at lmt onmo h |s

unsubst i t uuBgkhds asw&hezhbsreaoamdﬂﬁhgg@hm in@re()@ﬂ' thesd AapPEdal tHalé o and
Znl erei n to 3. EBach Z substituent

t 1y 2 bstit

I)g I)Ijgferéﬁ?rgc’sﬁaéﬁl'éﬁxaé’ﬁéﬁ’ T B ﬁgq“raB ﬁ‘gﬁﬁﬁm consi sting of --CN,
-COZRY) -C(ONRSRs', -C(O- NR5, -NO, -OKs, - SRS - NR5R5) - NRsC(0) ORs',

O Rs, I ::% C-C
h(ca:'I eI oaryl B;?g;%ilgﬁ s“’;ﬂ‘ Qo! EaﬁlIéI%Ic%: toI.EIh?xE estzgrg)lmlgi I;B gt’ ggﬁ}@y !
al kyl') sub % cb oal ub e,c7 Pthalimidiny
S UBSI [ E UI edorh¥in&iibhs ahdtboal suchadsydiphenyl Ztheﬁ(pacxs)u ex\yl)c;dh | pth;o?met st )
substitute R s e e
o oup, cons CHVERGH ST bEmBHR At gﬁ&ﬂ%&%%@ éﬁéﬁw@ﬂ R )
- NRSA%0) RS@Mmylmm@)mr _pyzdinyimethylphenahd heh@wdmwﬂmm et thivether B of

Formul a | wiidRiBhepablyY SQipeiisthabiaobfic BHOUD AR henyl), = JUN
5005 6 o SoTn AR o ey )II ® 2ol I’“”/ll\u\/ N

l 2 N [\ o\
VN2 O and PR PR pioetis (hecerinieelyltipo ey Phem B aRg: 8By up to
per - hal osubhé¢nylquiriofine Xﬂmamlms, dphemdnhphthyl e ethet, n pyridird/Indpthihe ether| and
het I he f I wherein Y i
eteroary ngalﬁt,qe h 1 thodth %P%GI%I‘?L@(IE’QII’II@%H’II e fornul a: erein IS

sel ected f up consi sti CHs-, -SCHz-) -CHzS-,
-CH(C}IB -C(O-) -CX ~ -CXH, -CH0- and -OCH-- and X' is halogen. 10 Q
is a six nExsmpleaphsritble heteroarylgreupsoincude a&@‘ﬂﬂ'@‘ﬁ@g@nf’ 12.m8800t ut ed or

unsubsti tutegd, Q%nI%ﬁIf‘?ﬂx onr‘éﬁé;s‘%é@@"s %Iaﬂgﬂggg%' hgprf%SI _401*”:31:1 fpno- of

bi cyclic aromatic strucCture on a ers of the
group consiagimatig, mfwh)t;h @caanalmﬁc, ,shbsanbbmatemsom onenmetei ctflmeamgbyamal ogen
up to per-halosubstitution.. é are._ as n bove, and s =
07 or °171 n SErETERT by b Beliirtp sy RIS e B8 s S MO S TR T ufed or
unsubzg i tuted by hal ogen, up to per-hal osubstl tution and Q |s sel ected

fromthe group consistin phenyl) pyridinyl) naphthyl) pyrimdinyl,
qui nol i ne, FPE&xamRie | B say %Fr%'(?&?of‘@’laﬁd oD d- %F&Io@hphﬁﬂlwylsi‘mgt PEdted or

b oA (10 SR MRS S T O rt i 181 2002 vO
unsubst i t utoed-ifpxatedyloed- ond ﬁmzpbﬂ,.aam—(pr 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-,
5- or 6-pyrimidinyl, 1,2,3-triazol-1-, -4- or —5-yl, 1,2,4-triazol-1-, -3- or-5-yl, 1- or 5-
30 tetrazolyl, 1,2,3-oxadiazol-4- or ~5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2-
or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,3,4-thiadiazol-3-
or -5-yl, 1,2,3-thiadiazol-4- or -5-y}, 2-, 3-, 4-, 5- or 6-2H-thiopyranyl, 2-, 3- or 4-4H-
thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-, 4-, 5-, 6- or 7-benzofuryl, 2-, 3-, 4-,
5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4- or §5-
35 benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazoly], 2-, 4-, 5-, 6- or 7-benzoxazolyl,
3-, 4-, 5- 6- or 7-benzisoxazolyl, 1-, 3-, 4-, 5-, 6~ or 7-benzothiazolyl, 2-, 4-, 5-, 6- or




substitution. Z and X are preferably independently selected fromthe group
consisting of -R6, -OR6 and -NHR , wherein R6 is hydrogen, C, -C, o-al 5@ 2
C -C o-cycloallryl and R is preferably selected fromthe group cdrisiF8t ng
of hydrogen) C -C o-allryl) C 5 C6-cycloal kyl and Cs-C, 0-aryl, wherein R6
and R can be substituted by hal ogen or up to per-hal osubstitution. The
-het er oar wopams2essy A of fornula | i4 preferably sel ected peprisbgngogrr oup
consisting of R~ R~ Rand Rf R R 10 wherein R is preferably selected from
the group consisting of C -C o0 alkyl, C C,o cycloalkyl, up to

per - hal osqlbshdidothiesblyl, 2,49 53] &Ydr Bhéhz R3-bRadi2blynad-034last 4.t 61 §dofp- C, O
cycloal kyl and R2 is C6-C' aryl, Cs-C' heteroaryl, substituted C6-C' aryl
or substi gupRlEYE, -G+ Retorbaly B: iseguinglinyd Rp2+, 3-4-9u9searhagelall 1grdoup, t he
substit uegg [ eperapl Vi ndent |y sel . ect agh.bi

consi st ng’gf’%h’gl '%’e%%ﬁ)gi%gi“gg?pgaﬁa’gjb%t?f‘lﬁﬁf‘%n g%ym\g]a%\%g%?%&n = 0-3.
Each V i sopticafly sibistituted pbemyid2 o Bythisayle t,8 dethiadazolyh 8 -myroil3-moamilyf i ng of
-CN, 20 - Oy, Re e RS, «sC(ONR R, . - =SR , - N 'w s C(ORs) -
NR5C0) P Ll R 5 gl . B RpRIe, P ea meieVE PR, S ey s
cYcl oal kythieng§- Emaliphi2-thienyX"' 1-hetiel-Gayrlyl, ThéR,3-pyrasolyl| | 5-fmethph2-

al kheteroaryl, supstituted C -C o al kyl, substituted C3-Clo cycl oal kyl,
substi t ut 1er>- Y;J'lsztﬂjg’ﬁdﬁ}f’k&yb, -C,s heteroaryl, substituted C7-C24,

al karyl and substituted C -Cz, al kheteroaryl. 25 If Vis a substituted
group, it is preferably substituted by one or nore substituents

i ndependeBtitaples elkgl graip$ randnaliityd mrtinns afogreugss, ieyy, alkokw! etge throwghoto

per osubstj jR) < - . - RD): - ') cOR)
PR O biphidk ) enlrorGh i of bldipg, i oty B bigched ()

PC T/ US98isomerssucihes isepsenyltisbutyd, seebutyll texe-buyb efse ef er abl y each

i ndependently sel ected formthe group consisting of H C -C o alkyl, C Clo

| oal kyl,. C6-C' G s Cr het | .. C.-Cz I 1) C-C
o khet er o8P g @i e (BEPBIRME SR 4 B RB A 1o per. .
hal osubstituted C, C3_100 cycl oal kyl, up to per-hal osubstituted C6-C' aryl
d t i i ' I
Substlt ut gﬁ%@%&%@f bk e'ég‘g%g%ﬁ‘°ﬂ§§ﬁ>%;°??%¥%%%Iﬁ‘i?@"? ERRER | et s

for R2 are®¥§ edSt 15th RoTeing Teigh &QRYFILE SHECtREES hWith oo yithput alkyl

per hal osulbsstituentt isach alr, o' examiphy; €i0) oycloalkyB. inEladés Vmethys spbstiteédabl y

unsupti t SRLPrad GEOER, oW R BARNIRRLR. | Ahelegl o

(O - G, - Brchidrysaturated byterocysiess al kyi )2, - C(O)NHCL ~ al kyl, -O-Cl 6 al kyl ,

“NHGO H, -NHG(OOH, -N(C, -6 alkyl)C(O)-Cl-6 alkyl, -N(C -6 al kyl)C(O) -Cl-6
| kyl, -N -C.-b al.kyl, = NH-,C1 .2 |, - NH - I ,

"S-, - B Patagt e B T Bl Safer 1o oheto petspb et Gy el ¥ oup, i

i s pref er alomg onubhs gionprredepipcediyy knlogen mtonabane possibbe, maixed substitution

per - hal osubﬁa%éeﬂtakc%t}g@?ﬁ&o Hé‘i%ﬁs?ﬂé’on Raveksmefhgct ed from substituted and

unsubsti tut ed phenyl “or pyrid groups, where ‘the substituents are

hal ogen and W_.(n .= 4-3). Wis preferably_sel ected fromthe,groug

constt nghsofndicried, abowe,. thegg g, systppsOpaHby unspbstisyted, or substitiited bYyHs,

- OC( O NH yphsliieR sadtads3atosd 11;5 wﬁ.gaﬂmkmﬁaé suifdble sib&ithentsX3ENY! . Up
a , - Cs al kyl s I

to per-hal osubstituted pheny ubstituted phenyl. The

i nvent i on thel moieties oft B dnaluds alkyipalkexys caiboxy, eyelnalksl epd, keterganib cy#nos or nul a |
10, doscr 5ot U aullES ol SnBPLNGHLAL ok SeEmBYAESR) X 805 1, L1
formul a Rherein), ifcluie-CNNFEG, R MC(ORNRIR, -GYOIRS -NO,,--0R’ f-SRALNR'IY, O R2
NG B RrlB)6RY. Parecl et 4l 6! L AR %8: aikoxy, C-Cyo

cycloalkyl, C-C,, aryl, C,-C,, alkaryl, C,-C,, heteroaryl, C,-C,, alkheteroaryl,

substituted C,-C,, alkyl, substituted C, ,,-alkenyl, substituted C, ,,-alkoxy, substituted

C,-C,, cycloalkyl, substituted C,-C,, alkheteroaryl and -Y-Ar.




PCT/ US98/ 26082 The present invention is also directed to pharmaceutically
.acceptable salts of fornmula |I. Suitable pharmaceutically acceptable salts
afre wel | known to those skilled in the art 10 and incl ude basic shit4Noif2002
i norgani c and organi c acids, such as hydrochloric acid, hydrobrom c acid,
sul phuri c“gpgggu hosphoric acid, nmé hanesul phonic acid, Sp-QRRhsssfCi d.
acetic aci tritluoroacetic acid, malic acid, tartaric acid, citric acid)
| actic acid, oxalic acid, succinic acid) fumaric acid, nalefic acid,

benzoi ¢ acy i i Lgh » : toh O A6 DRREE .d. In
addi tion, %ﬂg{rc ?aaéggﬁﬁéggl)%} gééﬁ%?‘%“g&gﬁ’ fug ,glsgﬁricgeg%%e a{éélu?f% sbiﬁng of
i nor gani ¢ drasars substitients sndependentiy selertadi fram tHelgaduiproonsistingoofs-ONg. g., Li + Na'
or K), al iLpe tsh i o o 55 G~ sBa+=k, the ammoni um
. cation, as'%*"l"ggﬁ) ﬁ'&i‘?m@o@%ré%%ﬁse@@%'ﬁ@ ﬁg?)ﬁ%’ al i phatic and
aromatic s.lmec'((b)me‘dmmmag'mmptap&.mm@gmﬁmamni um canons such as those
arising fromprotonation or peral kyl ation of triethylam nc,

. N, N-dPet hyl ami ne, N, N di cycl ohexyl ami ne, 20 pyri di ne,

N, N-di et hy) apbpapy %%m«%aéa?%m&ggﬁ%mm&mﬂ@,ﬂew 6RHECO)

1, 5-di azabi cycl o] 4. 3. 0] non-

f“ azabi cchg[,—SHcdl?dil Cpacytloakyl, ((?alﬂ,;r ;ryl,,ct,fhﬁ:mb:uroetyl,t@efggﬂpqdnﬁa%f Fgr mul a
possess r nd. are ex s c an

opt ool 1y SRYGRi 8 TR FROABNFRY G ARSR 18 Ak sl R

di astereo n?kényl M topee<hakosebstinitéd R AOKRytloalkyicus o péradlosubstifgedC-C,, 1 T JUN
2002 99/ 32455 10 PCTNS93I 260 resent invention enconpasses any

i sol d}g\gd r ¥ ARG PSP PEfFRAIRSY ?tvu‘ﬁgér‘&ﬁf‘g? conpounds described in Formul a

| which possess Raf kinase inhibitors. The conmpounds of Fornula | may be
prepared by use of known chem cal reactions 5 and procedures, sonme of which

are commer Ehebridginggrpum¥ieprefasably tOretSes NR)he(CHH0vG (N, SHEOH)-, prepar ati ve
t hod sgd t i Ki L herisNAt i i zi th
Compounde. i OB A, AR DRI {CHo HEHE ]S RSB Es et Prent ar

secti on de<3(CHY), AGCHIE, \EXk| R3(EHAEnd SNICHOEL R}, Whepat atli-yeandXhiads

Het ergcyclﬁci anm nes nmay be synthesized utilizing known net hodol ogy

(Kat /Pt zkyD@!R8°010 al . Conprehensi ve Heterocyclic Chemistry; Permagon Press:
Oxford, UK (1984). March. Advanced Organic Chemistry, 3" Ed.; John WIey:
New York (1985)). For exanple, as shown in Schene |, 5-am nopyrazoles

subst i t ut eBheymaiefy Ar is Wé&}gftabfynavﬁ'ﬂ@i TBebRS argmplic Sruetutee FOURIPINgnB2et | es may

be synt hesj y r i f: g]yqq]% e ( 'u!]_(lhlgt pRropriate
aryl - or h@?@gf)%r 3011‘ nﬁ?/d?ggé ng&(sgi,m%@:fgry g#r‘(’ &gyfg%t é%%\;\éry .‘L}gﬁgngketone 2,
in turn, iensabgitttedloe sbbgitutedcbyr balogenonp d6 perbilasubstittiton and wiptibnadly
apprqopriate.agc erj vative U s an ester, an acid halide, or an acid
anhydri de. sqbﬁu%kggg%gﬁ’gmf’h@sﬁ@qﬂ%l ety offers suitable anion
stabilization, 2-aryl and 2-heteroarylfurans may be synthesized froma

M t sunobu reaction of cyanoketone 2 with alcohol 5, followed by base
catal yzed éy&n £ SARstiBigntNs vé?fsqa%btlﬁémsd?@y §rlgetedfom the eEeupfonsistng of 7 —yN

200z 5 10 IoNVRGR: IONRR PE ()Y RE LREDSOREHXRY, INR* RO SRR (GHORY,
-C(O)R?, -NR*C(O)R?, C,-C,, alkyl, C;-C,, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
25 C,-C,, alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,,
cycloalkyl, substituted C,-C,, alkaryl and substituted C,-C,, alkheteroaryl. If Z is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of -CN, -CO,R?, -C(O)NR'R?, -OR’, -SR?, -NO,, -NR*R?,
-NR*C(O)R* and -NR*C(O)OR?.

30
The aryl and heteroaryl moieties of B of Formula I are preferably selected from the
group consisting of



R ~X RRNHNH2 1 3 0 R~ ~CN HOvCOyR2 PPH3 Et 02CN=NCO2Et R N~ | N NHz R 4 R~
R~ Nba~ OOR2 R2 NHZ 6 7 Scherme |. Selected General Methods for {7 JUN 2002
Het erocyclic Am ne Synthesis Substituted anili nes may be generat ed using
standard met hods (March. Advanced Qrganic Cheni st'ry, 3 Ed.; John WIley:
New York {353 sLarock. Conprehensive O ganic Transfor } v

Publ i shers: Né\)/\’SYork (1989)). As shown in Schene |1, ar;}aﬁ%ﬁ’lﬁﬁggb@g
comonl y synt hesi zed by reduction of nitroaryls using a netal catalyst,
such as Ni, Pd, or Pt, and H- or a hydride transfer agent, such as formate,

cycl ohexadi ene, or a borohydride | gqader . HfaT yhnati on Met hods; Academ c
Press: London, UK (1985)). Ni t nay @ » directly reduced using a
strong hydri de source, such as Li (Seyden Pefine. Reductions by the

Al um no- and Borohydrides in O gani c Synt hesi s; VCH Publishers: New York .
(1991)), or using a zcro valent netal, such as Fe, Sn or Ca, often in

aci di c nedia. Many net hods Wtroaryls (March.
Advanced Organic Chem stry, k (1985). Larock..
Conpr ehensi ve Organi ¢ Tr ansfSygwatT “ANew York (1989)). H2
~ catalyst (eg. N, Pd, Pt) ArNOZIK1| '‘ArNH2 MO (eg. Fe, .Sn, Ca) 17
JUN 2002 WO 99/ 32455 12 PCT1US98/ 26082 Schene |1 Reduction of Nitroaryls to
Aryl Amines Nitroaryls are commonly formed by electroppilic aromatic
nitration using HNO' or an alferngqtive NOs' source, ro aryls may be
further elaborated prior to i pstituted with
HNO3 Ar H ArNO2 potential |g .) may under go

substitution reactions on frextnent Wt h nucleophl es, suth as thiolate
(exenmplified in Schene I11) or phenoxide. Nitroaryls may al so undergo

U | man-type coupling reactions (Schene I111). OZN ArSH R~~F base 02N R% ~
S AO0O2N ~ B~-Ar RR~SH Cu0 | base 10 Schene |11 Sel ected Nucl eophilic

Aronatic Suliieh areumsubstitsddnay shbdtituted By halbgers wpuo penhdodubstitution. Xiisea

formation eac{ion of a heteroaryl isocyanate (12) with an aryl
am ne (11)M¥%d%g%ég0%r?ﬁl socyanate may be 15 synthesized froma
heter%aryl am ne by treatnent with phosgene or a phosgene equival ent, such
as trichl ormerdefiand netetoarydhiidint 6r B %&h@ﬁgﬁfeﬁabl tmﬁé fohﬁbl'aor onet hyl)
carbonate (triphosgene), or N, N -carbonyldiim dazole (CD). The isocyanate
may al so be derived froma hgn erocyclic carboxylic acid der| vative, such as
an ester, an ' acid halide of"an anhydride by a Curtius-type rearrangenent.
Thus, reaction of acid 20 Lﬁp zinth an azi de source, followed by
rearrangenent affords the isocyanate. /FThe™torrespondi ng car boxylic acid
(17) may al so be subj ected to Curtius-type rearrangenments usi ng

di phenyl phosphor azide (DPPA) or a simlar_reagent. A _urea , TuN

2002 WD 99vhepen 123"%‘?4@9@811"261982"%}5“68 86Qe %r@até@ﬁmoﬁﬁ&e react i on
of an aryl_ g _at@(cg () e 1. Fsh aNH2 11 . _ COCl Z
H2N- Ar  Het - &%ow-lz A\@&tg'l-let39 éﬁ%ﬁ N A 14 GO 2 O Het - NHZ
10
Q is a six member aromatic structure containing 0-2 nitrogen, substituted or
unsubstituted by halogen, up to per-halosubstitution and Q' is a mono- or bicyclic
aromatic structure of 3 to 10 carbon atoms and 0-4 members of the group consisting
of N, O and S, unsubstituted or unsubstituted by halogen up to per-halosubstitution.

15 X, Z,n and nl are as defined above, ands=0or 1.

In preferred embodiments, Q is phenyl or pyridinyl, substituted or unsubstituted by
halogen, up to per-halosubstitution and Q' is selected from the group consisting of
phenyl, pyridinyl, naphthyl, pyrimidinyl, quinoline, isoquinoline, imidazole and
20 benzothiazolyl, substituted or unsubstituted by halogen, up to per-halo substitution, or



Het ~N~N. Ar OCN-Ar H H 15 13 N3 DPPA O O X~Ar HO-Ar 16 1T 18 19 5 ?ghiw\é
Sel ected Methods of Urea Formation (Het = heterocycle) Finally, afréa

be further mani pul ated using nethods famliar to those skilled in the art.
For exanple, 2-aryl and 2-heteroarylthienyl areas are available fromthe
correspondj 2- hal ot hi enyl urea Through transition netal nmediated cross
coupling Wég%zi‘%ns (exenplified with 2-bronothi ophene 25',’%%9@%0“%) : Thus,
reaction of 10 nitrite 20 with an a-thi oacetate ester gives

5-substi t d- 3-,a101100- i b izaki et al, ,JP
6022221; .*I'gcﬁr%@%{}%fi ﬁ%nlsg\%%gg?agﬁz‘%éﬁg%@%g;b hlhgl\%élal?;? Eor S?Tél&l?on of the
ani ne) f f cnu}[;gmmnl SC ?ﬁl X bre Wﬁaﬁbliydhdvpyndﬁ%}elm%%&mtt?c grtB_ﬁ]) corfsikki.hg)vﬁd by

i catign r nt with,acid. e rote on is_used,
o ar boxyA R Hapd oS B Byt dRes o ettt OF iy prelsale
substi t utgd R3¢ PreRRIVANEAFRH I RGrbu’ onsiih €6 MY dryRhY T, -@NTmA) UL sal t - 23

may be directly generated through saponlglca ol of” ester 21 °fol’l owed by

. 1 read mentCatycloalky] and Gl iemil,wheein R° fand RArambe substimtedrtiytwdbgah ovuy

brom nati o : ul ti mate hal ot hi ophene 25. Pal | adi um nedi at ed cross
couplingt'gige ‘?%% %ﬁ@ﬁg% Wi th an appropriate tributyl- or trinmethyltin (R-=
aryl or heteroaryl) then affords the desired 220 aryl- or

2-hetero |t hi en urea 1 1. JUN 2 WO 991 32455 R~ Cl~ N.20 R 14
HS~C02R ff‘i/‘ g’gtﬁﬁr"%s‘“g‘eﬁi%?f fymula %P‘E?gﬁ&bsﬂw%é ORype EepReosisige -0~ R S
~ ~NHBOC §02R 22 PCTNS98/26082 R~ R~ R~ OBr2 ~ O R2-SnMe3 ~, 0. Ar ~ Si
~. AA Si ~. AHH HHPd~O 2 "HHBr R 24 25 26 Schene V Synthesis
and | at erconversi ongbf Ureas 1 #1JUN 2002 WO 991 32455 15 PGI/ US98/ 26082
The invention al so {ncludes pharnmadeuti cal conposityons including a

conmpound of For and a phy gically accep |l e carrier. The
conpounds may be ‘ghdmi fji stered or topically, @areniteral ly) by

i nhal ation or 5 r vagi nal bl i dftal Iy, lectally in dosage
unit fornul ati The t*erm ' agf ion by 4 jectibq' i ncl udes

i ntravenous, .iniyanuscul ar, . suhcut aneous and ren i.njectiqns, as well
as &@e ofwﬁéﬁ?lﬁs ol R’&@ﬁhﬁfcﬁf&% © BaHR ﬁ?@?&%@gg’%‘ﬂy%ﬂ 10t opi cal
appl i cat i giloalkyt, ip 6 parHisutnatited SL-CalalleN andae tdper MaloSuksaIAOMS, MY be
present in association wth one or nore non-toxic 10 pharmaceutically
accept abl @cloaiyl @pd Binds iGe-Gie dryle €t dictgeryly ssubptifptedi enfs. atb®Bosi ti ons

i ntended §8LitRed(C. ¢S Shefdarie Prepared according to any suitable nmethod
known to tuhe art forthe nuf acture of pharmaceutical conpositions. Such

15 Where R? is a substituted group, the substituents are preferably independently selected
from the group consisting of halogen, up to per-halosubstitution, and V,, where n =
0-3.

Each V is preferably independently selected from the group consisting of -CN,

20 -OC(O)NR’R?, -CO,R?, -C(O)NRR?, -OR’, -SR®, -NR’R?, -C(O)R’, - NR*C(O)OR?,
-SO,R%, -SOR?, -NR*C(O)R’, -NO, C,-C,, alkyl, C;-C,, cycloalkyl, C,-C,, aryl, C,-C,,
heteroaryl, C,;-C,, alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted
C,-C,, cycloalkyl, substituted C,-C,, aryl, substituted C,-C,, heteroaryl, substituted
C,-C,, alkaryl and substituted C,-C,, alkheteroaryl.

25
If V is a substituted group, it is preferably substituted by one or more substituents
independently selected from the group consisting of halogen, up to per-
halosubstitution, -CN, -CO,R?, -C(O)R?, -C(O )NR'R?, -NR°R?, -OR?, -SR,



conpositions nmay contain one or nore agents selected fromthe groug7 JUN 2002
consisting of 15 diluents, sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide pal atabl e preparations.
Tabl ets contain the active ingredient in adm xture with non-toxic

phar maceugjgalhissaccept abl e exci pi énts which are suitabl ep{rp stB?os

manuf act ure 01[3 tabl ets. These excipients nmay be, for exanp efg" mer? -

di l uents, such as cal ci um carbonate, sodium carbonate) |actose, cal cium
phosphat e .msémwmbﬁgga hengr anul ating and disintegrating agents,

for exanple, C starch, pr algi %‘{e' acid; and binding agents, for exanple
magnesi um stearate, stearic acid or talc. The tablets nay be uncoated or

t hey nma coat ed n t echni ques to, del a i si ntegr.ati on and
eenr ooy ol B e B g Pridrably Eatt nflep Pl s LR JorL 08 ERURt ai nod
action ovedongistifd €, OLC), alkyl, OLC,£¥ 1, @6-Ci.ra?ylgel-@}gﬂam '1?%@,9% as’ 25

gl yceryl nonostearate or glyceryl distearate my ese

| .
Componds HkEYh G caleissoanld Yon tos per-halogubsiniefl €oContll (o o per.
F | ati . i |
rherer ol R B C S ST, 98D BeR SRBLRHCA . %) Sy Hflahl  pERPS L B

exanpl e, dalaosubstitated EoQatheter@dylcal ci um phosphate or kaolin, or as soft

gelatin capsul es wherein the active ingredient is mxed with water or an
oi | medium for exanple peanut oil, liquid paraffin or olive oil. 11

JtI'N 2002 MOi9YreRAby LabdtiahbBSos 266BetiMiedeHenyd USIOYREHRDE *hekaiHe t he

active materials in adm xture with exci-pients suitable for the nanufacture

of aqueousSubsipEs fInR” arsyselected: fromethe sSraun: canpisting fkplegsantip to MEF- exanpl e
sodi um car o t.hyl gal | ' g

met hyl cel | u?ﬁgwggﬁﬁghg'd?ﬁgﬁr@ lgol 9\% ny py(rvr C}Pi)bgo%%%% crng%nélgant h and
gum 5 acacseiectedifspethei gropporonsisting ofgubssituted amhynsbbstituted CyCadlkyl, 6eCyr ri ng

Ot de w1 ORIl EARTRTH OGN R AR RO ORB G VG o paE: 1! ene

condensat |0, di0ORCs, iyl CINTCR)H, NHCROJO N OpgaIYICIORCH AR 242l coho s,

f or exanpl e hept'adecaet hyl ene ox&cet anol , or_condensation pr

et hyl ene oGiuelNHOFntialyleNEEO)deri 3, +PSHRMNH-Cpiea8Yl SNEE(@ hexi t o
such as po, th ne. i Lol _dg@neol e Whkr g 4 et s of
et hyl ene o§¥§e vai t%k%g?‘t"l%a e%‘?ers'rsmgg'r‘i@%' From xﬁi%ﬁ‘g&ﬁg@ﬁeﬁ t ol
anhydr i desis preferably anpdtitutedbby enenrimore halogén, upito parhatsisebstibitiofthe aqueous
suspensi ons nay al so contain one or nore preservatives) for exanple ethyl,
or n-propyl p-hydroxybenzoate, one or nore coloring agents, one or nore

fl avoring Rpenjreferabhg R3fesefuctedifoin hibstinee mdiungutsgaunddphenylan padiavicr ose or

saccharin. D spersible powders and granu suitable for preparation of an
aqueous sufl iW&ﬁfet}%M ét‘%iﬂr&f’?’ieg’ﬁb F“W&{ﬁ( 'r'(9‘v§de the active ingredient

in adm xture with a dispersing or wetting agent, suspending agent and one

or nore preservatives. Suitable dispersing 20 or wetti ng agents and

suspendi ngVaigenferablyselegtedfonfthe gropp corsistiag ok 24Qy - (Rpeile

Addi t i onal Ciphgnt s, Aornmmxa er ey ! ' 0 ring
agent s) nai/ceﬁéi 'sc(B))d: 8 -g’r 'eésléﬁt ; ”'f?g@?)Nrr%\(l)@n% rrr&g/l ogﬁ%gx‘géed %n?ﬂgg@% of

non- aqueougyridinylj ghehyl; apitogperdakpubtstimted phichyl a8 G5+Gatiyd subsStutediphenylay be
formul ated by suspending the active ingredients in a vegetable oil, for
exanple arachis oil, olive oil, sesane oil or peanut oil, or in a mneral
oi | such aghé iigiehford 313 felafes thB GofipoMndsUtBinS thenscop@ v Genérali fordulahi ckeni ng
agent) for exanpl e beeswax, hard paraffin or cetyl alcqghol. Sweetening
agentl® sucfessgbedrbere.sThese morqparticijarly inpde pyrazlyligeas 9éthedommlla pe added to
provi de pal atabl e oral 30 preparations. These conpositions may be preserved
by the addition of an anti-oxRdant such as ascorbic acid. (~ 1 JUN 2002
WO 991 32455 17 PCT/ US98/ 726082 {Phar maceuti cal conpositions of the invention
may al so be in the formof g -Wn-water enulsions. The oily phase may be a
vegetable oil, for exanple & 0i IQor arachis oil, or a nineral oil, for
exanple liquid paraffin or A %f t hese. Suitable enul sifying agents
may be naturally-occurringRguns, itpl e gum acacia or gum _ 5
tragacant h, naturally-occurring phosphatides, for exanple soy bean,

l ecithin, and esters or partial esters derived fromfatty acids and hexitol
anhydri des) for exanple sorbitan nonool eate, and condensation products of
the said partial esters with ethylene oxide) for exanple pol yoxyet hyl ene
sor bi tan nonool eate. The enul sions may al so contain sweetening and
flavoring agents. 10




Syrups and elixirs may be formulated with sweetening agents) for ex4ifplUN 002
gl ycerol) propylene glycol, sorbitol or sucrose. Such formul ations nay al so
contain a denul cent, a preservative and flavoring and col oring agents. 15
The conpounds nmay al so be administered in the formof suppositories for
rectal on { adm ni stration o the drug. These conpqQsi.i an be

pr epar ed %égﬁzglgng the drug with a suitable non-irritati %?’}éjfgé)%?%nt- whi ch
is solid at ordinary tenperatures but liquid at the rectal or vagi nal
tenmperature and w || ‘Lherefore melt in the rectumor vagina to rel ease the
drug. Sucfurybiress ofithe SomR¥lade cocoa butter and 20 pol yet hyl ene gl ycol s.
Conmpounds of the invention may akso be adm nistrated transdennal |y using
nmet hods known to those skilled ijn the art (see, for exanple: Chien;

. "Transdermal Controlled Systerg di cations"; Marcel Dekker, Inc.; 1987.

Li pp et al. W94/04157 25 3Mar : Fol exanpl e, a solution or suspension of
a conpound of Formula I in agSuitalesypl@tile solvent optionally
cont ai ni ng penetrati on enhanci ng agents can be conbi ned with additional
additives known to those skilled in the art, such as matrix materials and
bact er i ociafi®thienif iress cftths fokmdlat i on, the resulting m xture can be fornul ated
foll ow ng known procedures into dosage forns. In addition, on treatnent 30
wi th enul sifying agents and water, a solution or suspension of a conpound
of Formula | may be formyated into a |otion or salve. , 11 JUN ~p2 WO

991 32455 18 PCTNS98/26082] Sui t abl e sol vents for processing transdernal
delivery systens are kn o those skilled in the art) and include | ower
al cahol s such as et hanol i sofy opyl al cohol, |ower ketones such as

acet one, |ower carboxgzlc ac'ﬁh 3@&%5 such as ethyl acetate) polar ethers
such as tetrahydrofuran, |owerl Hydrocarbons such as hexane) cycl ohexane 5
or behzene) or hal ogenated hydrocarbons such as dichl oronet hane,

chl or of or petdid RN 1PTAHH frk BOsRES _or trichlorofluoroethane. Suitable
solvents may al so include m xtures of one or nore materials selected from

| ower al cohols) |ower ketones) |ower carboxylic acid esters, polar ethers)

I hyd t .10 Sui t abl t i
ennanci ng N eEreavepRor B Glecbb 8RR Nieal @t atE Bt oce
slki I Iheld il Sg'ﬁalﬂtr pha;xamérﬁmﬂbud&%ﬁabbrsalhxml ll la‘lmmb b?tlcb’slex}ﬁ;]led irpé yoy dr ogy

n , r, n . r., n . turat r
insatdr at 2% agede ifengay I Bkarc sofl SiEaic Bodh.yTuckl S JHOFOBIFE AV al conol
sat ur at ed y9RroBfpdE dEia! ffbHufe %@hﬁlﬁésbyor&%% nidiledhe RRpIRInEARdid, sBfphenicSat ur at ed

or unsaturated fatty esters to 15 24 carbons such as nethyl, ethyl,

propyl, i seids agfir acid, Biflupropcefiscacisl, maliciagigh tartaric reids pitrig acidrlaetisrasif yceri n

esters of LG 1aGidn: (o)1 Cj ri G aGl . b Std.alG.actgd, Stearic
acid, or ﬁg‘f%r?r% t% |&g’ gdg?réuc géri&’dl es%grisc f$§§cu%é€$ﬁﬁ1%%g§tﬁgﬁxg?cﬁﬂ
di car boxy|phenyadets acid} dndamamsichié acifl. Up atlditidd, pharbacesticaliyracesptahilé sadtsr opy|

adi pate, diisobutyl.adipate.. diisopr.opyl, sebacate) .diisoptopyl eate, or
di i sg{)r opyTelp }cgs[aggx 01&58555@8 ayess ICtbg%ﬁtf 50 Fﬁg“%gﬁ%rﬁ's i ncl ude
phosphat i dyd* ofl &), \aikalineCarthleationsS(elgg Vg Ca*dbr BEP)) #ld dinmbitedation, aami des)
ket ones, areas and their_ derivatives, and ethers such as dinethyl .isosorbid

and di ct hyY@heyagidosaltsnfoergic tapsseincluding aliphaticoard apamatic Bbstititedng
f | ati L he] : J | ect ed
1 el 8y B S T

from nono I : sat ur at -uns turat.e Ca-C, 8
fatty 25 arcglemlgiativat wofattdethplamines aiNNaliathylaning, NaV-dicyelohekylanging,ur at ed or

unsatlr at Ry, SokSeietntBridnd’s (MRS TFRIEE R et o o
phosphat i (PABEOD), vat i ISsdiatabicpelopisd.0laoh-dashe ket (DBYN) ar eammdand tlhgsi r
derivative nd et hers. 3Q Sui e binding materials for transder nal
del i very 5‘5%43 %019&&(5&%&9{6’%@%- skilled in the art and include

pol yacryl ates) silicones, polyurethanes, block polyners, styrenebutadi ene
coploynerz& and natural and synthetic rubbers. Cellulose ethers,
deri vat i zetl pwberofythe gempo of| Forowda§ pessesslagymipetrigseatbens andt eanx

COMPYENt Sherefore exist in racemic and optically active forms. Methods of separation of

enantiomeric and diastereomeric mixtures are well known to one skilled in the art.



1 1 JUN pap2 WO 991 32455 ~ 19 PCTNS98I 26082 Additional additives) such as
vi scous resins or oils nay be added to increase the viscosity of t h& 7 JUN 2002
matri x. For all regi nens of use disclosed herein for conpounds of Formula
I, the daily oral 5 dosage reginmen will preferably be fromO0.01 to 200

ng/ Kg of total body weight. The dc’ilb| y dosage for adm nistration by

i nj ecti onWOi9%83468li ng i ntravenous, ‘I ntranmuscul ar, subcut arEIIAsSISLEdS2 _
parenteral injections, and use of infusion techniques will preferably be
fromO0.01 to 200 ng/Kg of total body weight. The daily vagi nal dosage

regi men wiTht ppesesritaneduition lspcdmpansed a0y isodat&d tacemyicker apitically attivieddsm w€i ght . The
daily rectal 10 .dgsa e nme Wl l .oreferahbly .be f.r.am0.01 to 200 ng/ Kg of
t ot al bodﬁo%?'ﬁ]qu 3°$Fﬁ§°‘{j‘§?5|°§7“?‘85iwé’éﬁnﬂ QP&E"&&M‘@‘B lI“I’rs'preferabl y be from
0.1 to 200 ng adm ni stered between one to four times daily. The transder nal
concentration will preferably be that required to maintaipn a dajly dose of
from 0.01 The cmeowigwé : aﬁarpmb? RreRrisd by ise & Xgawp chemicalepqtiops ef er abl y
be from O. al O%M@F' ) A ci ated by
thosesos Ki Ia'P%dJT |9cr§=%l ?ﬁgpg@e ;B;{a‘%&%ﬁeargartl cu gp} ngev%ﬁ%dég'owggen@ (rél}egs?%l?i on w 'l
depend on fellowing generafprénacative snethdds apé prelséntéd tor aid oon of dkilleid thoattiimel y when
adm ni st er| therapeutics. Lt w,l | also be understood. however, . .that the
specific 3&qgesllzé%?1% %‘r:&ngf?loyunaf’v“éllﬁp B’é’ﬁ gﬁtfuqfﬂ f’fmﬂ’é e%cdn%ﬁgﬁg%e ’grtpgt y of
factors, 2Rpdrintdntadisettion dbeeribinpithvd wWyrkirig dxamplegeci fi ¢ conpound enpl oyed, the
age of the patient, the body weight of the patient, the general health of
the patient, the gender of the patient, the diet of the patient, tine of

adm ni st r dpefhl Fr@%ﬁti@é m’dgi stration, rate of excretion) drug
conbi nati ons, and the severity of the condition undergoing therapy. 25 It
wi |l be f deteneayclip pmines maydesynthesizedutilizing knowrhmethodology (Kattigkppt i nal

f t ie. . i f
Gosel of - 2SR RimstE Hord ool eRler] SRR FES: QMUK (BHEPC D
t E_elr FOL giMsrﬁh.f Advancet Orgeride Cheviais ﬁy,(ﬁl“‘ By 3ohnCWiilepeNeas Gfork @il 985}, :a?orL hose
skilled in the art, using.conventional treatnent tests. t. W e
under st 00X RRIGEAPSHYWR H&C%FWQ?S%WXT §%g‘ﬁé@@?"%f%ﬁ’°£8 PRSP} wpar

patient WelhedgRend Hina iﬁ%(ijéu%& ndYf bk assﬂg&gﬁizd Byltugi,e&utohe?faﬁre }gﬁvi ty of

t he specific cofmpound enpl oyed) the age, "body weight) genera th) sex,
di et, ti meyafokewdne (2 withttherappropriate drylj dxl IR0dearyiChpdragne 43, REFaBCKNSI8/ 26082

rout g. of adm ni rati o and.rate .of retio dr conbji nati.on and the
seveﬁ ty g’l"{pf%@i’o WPP%%"%&%E‘%%GV%@F@ . ﬁ%acﬁﬁ? f’f%cem%ﬁt%{s&&re of all
applicati Qﬂgx gx@&ip@?bﬁata%ypﬂbﬁ*aﬁ&_é,i aith &5 m@mhﬁateaaﬁqxaﬁd@e&om aeAie her eby
i ncor porate y, reference, including praqvisio a i catian t or ney
Docket Bayf8Rydside; Ip capgs where g °%2§5 WQ&?"@%N‘%@@%’}@S&Y ind

converted g 2%@&81%9( y mdyPE8synfii28iz6 FBAL WSts@ioBu RER LR bPéynbifebdRek NOWN
conpounds (or fromsStarting materials 10 which, in turn, are producible

from know? withpaleahwd 5, fellqyed b basegertaliizedgevclieationpelepral ather b fe€§ds shown
belo¥6 Thqhg&&hxggy of a given conpound to inhibit raf kinase can be
routThel y ‘assayed, " e.g., according to procedures disclosed bel ow. The
foll owi ng exanples are for illustrative purposes only and are not intended,
nor should they be construde to limt the invention in any way. 15 All
reactions were perforned in flanme-dried or oven-dried glassware under a
positive pressure of dry argon or dry nitrogen, and were stirred
magnetically unl ess otherw se indicated. Sensitive |liquids and sol utions
were transferred via syringe or cannula, and 20 introduced into reaction
vessel s through rubber septa. Unless otherwi se stated, the term
“concentration under reduced pressure' refers to use of a Buchi rotary
evaporat or at approxi mately 15 mmhHg.




All tenperatures are reported uncorrected in degrees Celsius (C). Unless

ot herwi se 25 indicated, all parts and percentages are by weight. CopfrejuN 2002
grade reagents and solvents were used without further purification. Thin

| ayer chromat ography (TLC) was pefgor med on What man~ pre-coat ed

- gl ass- badk@®/AM$5 ca gel 60A F-254"250 pm pl ates. Vi sual i pariusesress2pl at es
was effected by one or 30 nore of the follow ng techniques: (a) ultraviol et
illum nation, (b) exposure to iodine vapor, (c) inmersion of the plate in a
10% sol ut i d#s@ phosphonol ybdic acid in ethanol followed by heating, (d)
imersion of the plate in a ceriumsulfate solution followed by heating,
and/or (e) i aeon of the plate in an aci dgt ethaaol solution of ~ T
JUN 2002 WD 99| 32465 21 PCT/ US98I 26082 2, 4- d| t r ophenyl hydrazi ne fol | owed
by heati ng. u chromat ogra‘ggr?f| f‘flash chr ography) was performnmed

usi ng 230-40 n&h Sci ences N NNy, poi nts (np) were

det erm ned usi ng a’Thomas Ho nel ting ponﬂ apparatus _ 5 or a Mettler
"FP66 automated neltin T appdratus and are,uncorrected. Proton ('H)

nucl ear magnetic resonance (NVR) spectra were neasured with a General

El ectric 300 (300 MHz) spectrorreter with either Me,Si (8 0.00) or
resi dual protonate ent (,g‘?ﬁ(Cléo 6; MeOH 8 3.30; DVsSO 8 2.49) as
standard. Carbon ("C NWR asur d vvith a Cenergl Electric
G\ Orega 300 (75 MHz) 10 speqipn-g vvlth so (% 8 X7.0; MeOD-d,;
a (Ms5) and

8 49.0; DVMSO-d6 b 39.5) as f\‘E

hi gh resol uti on mass spectra ( ? were ei ﬁser bt ai ned as ron

i npact (ElI) mass spectra or as fast at om bongar dnent (FAB) nR$s spectra.

El ectron i npact mass spectra (EI-MS) were obtaingd with a Hewl ettt Packard
5989A nass spectrorret er equipped with a 15 Vacumetrics Desorption Chem cal
| oni zatio ro r%he i n roduction. The ion sqQurce was naintai ned at
250 C. EI "’1“82[‘ npé"é?“ Foera mthﬂ(ﬁ’é %HF*GF?FEG“W%$EEP?% energy of 70
eV and a trap current of 300 pA. Liquid-cesiumsecondary ion mass spectra

( FAB- MB) , satytitiitslp biiifindsenay ®8 geﬁersea tusfHpOMAARD A PR (MARNE 2lAtdyed using a

Kratos Concept 1-H spectroneter. Chenical ionization mass spectra (C -M5)

20 wére obreanieEhemisty 35 Hdswiobr Witeye RiewdY ek (EPEP)n & arosB 8 SAyPYskeRsiveet hane as
t he reage ¢ I sertion
desor pt ?o?r%ﬂ@‘fnrcn% °f"6‘%¥?’£‘fm‘?§ﬁ PF B%}S%YSSNC%'OY?{(/;CCU t‘brél]%s? g’hl‘ﬁg% h\{/\é/as r onped
from 0- 1. B, arybemimes 120 sommanly Mtlubsmed b@ redqoeoru of nitraahfls using esmetél t he

sanple dis ar SC irqm 50-800 amu at 2
sec per sﬁagtﬁgql—ﬁga(s%’r gé’t? E")p?‘%‘g PE‘“%H 55@{ %S“l\f%)'m

obt ai ned ugdishxaditiMopt 4 bBﬁih&&ﬁdt mﬁ&addPLQy%yémd Mein3ds Nm&mrmary punp,
a varl abl e wavel engt h _det ect or col um1 and a Finnijgan LCQ ion trap

mas sl pec Prestdiomdon Wi (£9850) rﬂws F@makathe Slirectly seduped Ysing2 §EMBned fr om
120- 800 agyurdiRi ffir@, L@ a@mnprtskyc{& O REdBribi E}‘?hé‘ﬂmﬁﬁo-oina‘ ons in

the source. Gas chromatography ‘-  1on sel ective nass ectra M5) were
obt ai ned &orofydides iri€iiganic Spatbesss; d’@@@@bgﬂmrscmemﬂptkggaﬁﬁ),éqmspﬁéd with an

Packard 678 soERE) S ee ol G FBR B Saed Mo Alegf 88?10

2082 WO 995r3245ﬁ1t%xsm' ito&Pls AWaBch. Eudmawbrgnﬁ% xz}hgmsw,rz!" Ed.n dohnt ed by
Robey t son L is ounds _di s pectra,
LRVS and %’eg“gl ‘éﬂ‘gr{ﬁgﬁ ﬂ'&F '39%1’ F)RNS"% gqrae Jransipry “%{‘ém d

st ruct ur epubizhbisSkew iy oflp rggy)')atl ons and Acronyns: AcCHaceti c

aci danhanhydr ousBCCt er t - but oxycar bonyl 10

coneconcent r at eddecdeconposi ti on -di met hyl -3, 4,5, 6-tetrahydro-2( 1
H) - pyri m di noneDVFN, N- di net hyl f Qdi et hyl sul f oxi del5

DPPAdi phenyl phosphoryl azi deEt t eEt OHet hanol (

100% Et ~Qdi et hyl etherEtj Ntri ef hyl am ne20 m TPBA3- chl or oper oxybenzoi c

aci dMeOHmet hanol pet . et hexmes r-oleum Bt her (hoi I4xg, range 30- 60

C) THFt et r ahydr of uranTFAtri f | uo%oaceti c_aci d? Tftrifluoromet hanesul f onyl

1t JUN Z002 WD 991 32455 23 P . General Methods for Synthesis
of Heterocyclic Am nes Al . GCener afeg.fPepsreday e for the Preparation of

N - Aryl -5-am nopyrazoles N~ N NH2 MeO N - (4- Met hoYyphenyl ) -5-am no- 3-tent
butyl pyrazol e: A m xture of 45 net hoxyphenyl hydrazi ne hydrochl oride (3.5
g), 4,4-dinethyl-3-oxopentanenitrile (2.5 g), EtOH (30 nL), and AcCOH (1 nl)
was heated at the reflux tenperature for 3 h, cooled to roomtenp., and
poured into a mxture of EtzO (100 nL) and a 10% NazCO, solution (100 ni).
The organic | ayer was washed with a saturated NaCl solution, dried (MySO, )
and concentrated under reduced pressure. The solid residue was 10 washed
W|th pentane to afford the de5|red pyrazole as a pale brown SO|Id (4. 259) :

R AN~ ~ oA A~ -f - ~ e~ e~ N NS




O- "NH2 N Step 2. 3-Am no-2-(4-pyridinyl)-5-tert-butylfuran: A sal H‘Jﬁn 08{
4, 4-di met hyl -3 (4-pyridinyl met hoxy)-2 pentenenitrile (1.55 g, 7. 14 |3 n
anh DVSO (75 nL) was treated with potassiumtent-butoxide (0.88 g) 7.86
mmol) and stirred at room5 tenp for 10 mn. The resulting m xture was
treated with Et OAc (300 i), thenl equentially washed with water (2 x 200
nL) and aYQ&F3 ed NaCl sol ution {100 nl). Conbined aqu@SHASHIASERs_ wer e
back-extracted with EtOAc (100 nlL). The conbi ned organi c phases were dried
(NazS04) and concentrated under reduced pressure. The residue was purified
by col unrSchiemsbht odReduiation gf Nitraarylsito AmyBAstiesOAc/ 70% 10 hexane to 100%

Et OAc) to give the desired product as an orange oil (0.88 g, 57%: TLC (40%

Et QAc/ 609 N .): . Seus (br s, 2H),
5.79 (s, ﬁﬁ??}@g ?6@(’8?“"?@ f°r§°§l¥§ ﬁéé?ﬁgﬁ*im 3?‘%“/‘%‘?&{‘&?‘“92‘2&% O E-MS
mz (rel ablrdative NQ1sHufdd Nido%ryls nad be FyritdnetabsratedAptioptoTredidiipht hi ophenes
fl_r0%%5%@:1{"1‘@0%&8@@5&%& ‘%M}l ophenecar boxyl ate esters S~N Me02C H O Step
3- (tent - But oxycar bonyl ani no) - 5- t ent - but y| - 2- t hi ophenecar bo~cyl ate: To a
solution of nethyl 3-am no-5-tert- N0l - 2-t hi ophenecar boxyl ate (150 g, 20
0.705mol ) in pyridine (2ABHL) -ar—s—Cwmas—ad¥edAdQzt ert - but yl di carbonate
(171.08 g, 0.78 nol) 1.1 equiv) and N, N-di net hyl am nopyridine (86 g, 0.70

mol, 1.00 equj vifaand t he resultin% m xture was stirred at roomtenp for 7
I

d. The r RQfRtiahFAYRBIEIARSUER-h (laBreed Sy BRdSEEoLFWRSitutien TRagEPNS (A8 s Ur e
(appr oxi 0 MR p. X TRt : e J ed. solids
o o i xﬂﬂéltChao(p%l les Patich sequgirﬁ/ei gﬁc&pﬁ?&l S S S oo 51 e
25 PCT/ USsighoxide? Nitrotrzls may Rlsa undergel, lnamstype tcoupling2reactith® (Sthemea
saturate HCO solution (800 nL) and a saturated NaCl solution (2 x 800
m.), dried’{NazS04) and concentrated under reduced pressure. The resulting
orange solids were dissolved in abs. EtOH (2 L) by warmng to 49 C, then

treated with water 9¢%QQ—rl) to af d the desired S product as an off white
solid (163 g, 74%: 'H 3 , 38 (s, 9H), 1.5 (s, 9H), 3.84 (s,
3H)) 7.68 (s, 1H, R br s) 1bgse FAB- mz (rel abundance) 314 ((MtH)',

45% . S~N HO2C H O Stepsg2. 0N,
3- (tent-But oxycar bonyt am no}-5-tert-butyl-2-t h,iréwhr‘a:egakboxyl ic Acid: 10 To

a solution of net hg’l 3- (tent-but oxycar bonyl am -tent-butyl -2
t hi ophenecar boxyl a %,N N0 g, O.gt8Ar nol n THF (30 nmL) and MeOH (630 ni)
was added a sol ution Qﬂf/ ( .06 mL) in water (630 nL). The

resul ting mxture wa heated at®SUP% or 2 h, concentrated to approxi mately
700 1L under reduced pré&sure, and cooled to 0 C. The pH was adjusted to
approximately 7 with a 15 1.0 N HO solution (approximately 1 L) while

mai ntai ning the internal tenperature at approximtely 0 C. The resulting
m xture was treated with EtOAc (4 L). The pH was adjusted to approxi mately
2wthal.0 NHO solution (500 nL). The organi c phase was washed with a
sat ur at edSeleme Hb| ubelepted Nugleapldlic AromaticSulyskistiim ysing Nifresmybsent rat ed to
approxi mately 200 nL under reduced pressure. The residue was 20 treated

W th Nexage dbwh) i ScHetfeTV bicdorBhdlnl rlaf linfo? - reRERUOBE AShtomd] N

not her |iquor to the concentration preciplftation protocol aftordéd

addi t i onalsogyanatac(12) 3&itht ay, ayBoamiot A(11)i eThb :heterbaiRisoCYaBAte) mBY 1bD4 (S)

9H) ,, 1. 54 9 7. 73 1H))..9. 19 (b | H) ;  FAB- M5_nd |
b sviissizd 1oy & ndsgharyT i b demete Wi poRedsnl B g Pubiebbe s o6
PCT/ US98/ ntf &ich 3s ticHl@6ineBy! shloRfdriatn{dihosgene), bistrichlossmelieyl) A

solution of, 3-(tertbutoxycarbonyl am np)-5-tert-but yI’- 2-1 hi ophenecar boxylic
acid (3. 0°’g’?°f&§%)i‘vpmfnf¥n°’dﬁd%aﬁ?é’°(‘2@}% S(GDRat B WPEYanats 1RY sol ution

(4.0 Minadh B Afived from %etco f?%ﬁhdm_lgﬁgﬁc Qciﬁcﬂé{'iVitive?C gfj%emf Y

m xture was heated at 80 C f . resulting 5 y_ sol ut I on was
al | owed t &cid balida er ancamhydridebyf o Cniting-typermearmengemepntt Sfthas, reaation| of acjd was

col 1251 co et 18 i Heioe 8B 38 Ried R ripaempOa SR P 05

salt as The corresponding carboxylic acid (17) may also be subjected to Curtius-type

rearrangements using diphenylphosphoryl azide (DPPA) or a similar reagent. A urea



an off white solid (1.72 g) 90%: 'H- NVR {DVMBO-db) S 1.31 (s) 9H)) 84 (d,
.1=1.48 Hz) 1H), 7.31 (d, .1.47 Hz, 1H), 10.27 (br s, 3H). 10 B GleUN 2002
Met hods for Synthesis of Substitut ed Anilines BI. General Met hod for
Substituted Aniline Synthesis via Nucl eophilic Aromatic Substitution using
a Hal opyrwaisna4s ~ ~ ~N HZN 15 3-T4- Pyri di nyl t hi o) ani | i necT/bssseeegal uti on of
3-am not hi ophenol (3.8 nL, 34 mmles) in anh DM (90nL) was added

4- chl oropyri di ne hydrochloride (5.4 g, 35.6 nmoles) followed by KzZCO, (16.7
g, 121 o O maé.a, 1.5 h,

t hen di mftﬁed V\??érll-g'&lgte&c dlng([)h.':rl;l= angfwat Pish f{)omf&sirﬁgﬁ%ﬁq’ﬁg%u’éé’?ayer was
back- ext ramined with Et OAC (2 x 100 nmL). The conbi ned organic |ayers 20 were
washed with a saturated NaCl solution (100 a~L), dried (MyS04)) and
concentrated undgg—eguged pressure. The residue was flz&ij_ gt hrough a pad
of silica (gradient, from 50% Et OAc/ 50% hexane to 70% 30% hexane) and
the resulting materji ghspas triturated with a EtzQ hexanefsolution to afford
the desired produc ?9 é g, 66%: TLC (100 % ethyl aceta e‘ao%f 0. 29;

'H—NI\/R(DIVBOd6)85.41( _2H)) 25 6.p4-6.74 I , 7Y01 (d, J=4.8, 2H))
7.14 (t, J=7.8 Hget—fED 4t 8 3 ) 2H- HeNbhods of Urea
Formation O a. Reaction of a Heteroc | Am ne vmth an Agyl Isocyanate

11 JUN 2ap2 WO 99/%82455 27 PGT/ US981 0 N N-N ~

: To a stirri sol ut\i B
1- (4- met hoxyphgh tert butyl 5-am nopyrazole (O 39 nmol ) in
anh toluene (Q L) was dded 2, 3-di chl orophenyl isogyanate ( 276 5 i,
2.09 mmol ). e sol uti was seal ed and stirred Hﬁe dar k 96 h at 60
C. After thés tx ne, Hdwgﬁroaactlon m xture was dil ut At h .-(200 m) .
The resulting m xture was sequentially washed with a 1 M HCO solution (2 X
125 nl) and &%saturated!™aCl solution (50 ni), dried!®MySO ), 18nd
concentrat ed under reduced pressure. The residue was purified by col um
chr omat ogr aphy (20% Et OAc/ 80% 10 hexane) to give the product as a white
solid (0.335 g, 56% TLC (20% Et OAc/ 80% hexane) R~ 0.22; 'H NWR ( DMSO db)
8124(s 9H), H%;n 6.33 (s 7.05 (d, J--9 Hz, 2H), 7.28 (m
2H)) 57.38 fhfmell’g r%elecmM ogs of Hrea Form tbnr@letf tergeyelg) (s, 1H), 9.12 (s,
FAB- mne with
an Ayl lg@g}% f}ugf’ag%%zfy(wﬁ}dﬁr mﬂﬁxﬁh u%%étﬁ%s%mﬂxaﬁ% B1o9€ ¥ Lin™
(2- (4- Pyr thei anty| For examplpu2-ptyl anfl (2-hetyroarylthieny- mmmra}rpﬁdﬂylmm A
solution of 3-amnino;2-(4- idin t ens.but vl fura thod 010 g,
0.6 ol Serapetg 2 e RdRY] RS ok R ey 1Bl Rl e ot
was stirr fedctidns r(ecsmplifiet awith 2fmm8ttmphbﬂbems VStheine V). e Thik !t feaction of
2- (di met hy] am no&}ethyl amne (0Q.081 g, 0.92 nmol) and stirred for_an
addi 0 onahitls n?¢. with ra&syo-thigae m%tueeerm;a@\wuﬁéabmwd Famino-250 ),

}\lgago\,,va:o uwgﬁ&%@ék%a_ hgﬂlzla%ﬁséat ur at edl\g dlga%ﬁ ut| on{’l?g%%n{ﬁt& ?egr ated

(Na2S0, ) , mapdecohicext byapmtectionl of theeamme,dfoppwsplces ﬁmemlasmu@mé)s purified

N-(1-(4- Methoxfen ) 3 tert but yl - 5- §/razolyl ~N - (Zdl hIorophenyI)urea
3

)

ustng carbamate (22), followed by saponification and treatment with acid. When BOC
protection is used, decarboxylation may be accompanied by deprotection giving the
15 substituted 3-thiopheneammonium salt 23. Alternatively, ammonium salt 23 may be

directly generated through saponification of ester 21 followed by treatment with acid.

Following urea formation as described above, bromination affords penultimate

halothiophene 25. Palladium mediated cross coupling of thiophene 25 with an

appropriate tributyl- or trimethyltin (R*= aryl or heteroaryl) then affords the desired 2-
20 aryl- or 2-heteroarylthienyl urea.



1 7 JUN 2002 WD 991 32455 28 PC f/ US98/ 26082 col unm chr omat ogr aphx,(g,yﬁdmt
tom 10% Et QAc/ 90% hexane to 40% Et QAc/ 60% hexane) to give the desire
conpound as a white solid (0.12 g, 63%: np 195-198 C, TLC (60% Et QAc/ 40%
hexane ) R~,0.47;"H NVR (DVSO-d~ 8 1.30 (s, 9H); 6.63 (s, 1H); 7.30-7.32
(m 2H), 7.58 }dm ~-6.62 Hz) 2 y 8.16 (dd, .2.57) 6.99 Hz) 1I—2) 5 8.60
“(dm J=6WER4SS2H) | 8.83 (s, 1H))T 9.17 (s, 1H); "C NVR PEIVERIS34083 28. 5
(3¢, 32.5, 103.7, 11?.3 (2C, 119.8, 120.4, 123.7, 125.6, 128.1, 131.6,
135.7, 136.5) 137.9, 150.0 (20, 152.2, 163.5; CA-M5 mz (rel abundance)
404 ((M+H)+, 15%, 406 ((MrH+2)+, 8% .R10 C c. Reaction of a Heterocyclic
Amine withRan | socyandiSe_&CORN ~ CI H O N (5-ten-Butyl-3-thienyl}
N -(2,3-di rophenylyurea. Pyridpne §0. 163 nL, 2.02 nmol) was added to a
slurry of Cb-t gqt - butyl t hi opheneanmoni u e Ni.i de (Method A4dc; 0.30 g, 1.56
mmol ) and 2,3-di chl orophenyl i socygwat €gR. 3% m.) 2.02 mmol) in 15 CHzCh
(10 m.) to clarify the mxture a the rgsulting solution was stirred at
roomtenp. overnight. The reacifon m xture was then concentrated under
jue was sepgra edeetdveen Et OAc (15 nlL) and
ayer was seq m S with a saturated
NaHCO, solution (15 nL))”a 1N HO sol uti ( d saturated NaCl
solution (15 L), dri (NasSQ, }) and 20gconcentrat ed under reduced
pressure. A portiongof the residue was by preparative HPLC (C- 18 col um;
60% acet oni R'i | e/ 40% wat er/ 0. 05% TFA) tRr'gi ve the desired urea (0.180 g,
34% : np 169\#;&; C, TLC (20y®8t OAc/ 80% h ne) Rf 0.57; 'HNMR (DVBO-ds) b

reduced pressure and tH@H es
water (15 mL). The or gym’

1.31 (s, 9Hp, B.79 (S )—+93—s)—1H, [.Z4-7.33 (m 2H)) 8.16 (dd,
a-1.84, 7.72 HyH) , 8. 352Q§3 1H)) 9. 60 TsINHBEC "C NWVR (DVSO-da) b 31.9
25 CO,R

(3C), 34.0,10234, 116. 1, 119. 3,120.0, 123. 4, 128.22 131. 6, 135. 6, 138. 1, 151. 7, 155. 2
; FAB-M5 mz (rel abundance) 343 ((M:H)+, 83%, 345 ((MrH+2)+, 569, 347

((MrH+4)', 12P4. ! t JUN 2002 ' WD 99132455 29 PCTNS98| 16082 C2. Reacti on
of Substitut edAAMi¢Pne with N, N =Car bonyl dii ni dazol e Fol |l owed by Reaction
wth a Heterogyclic Amine w1 ~ ~ NNNHHN

(I-Phenyl - 3-tgert-butyl -5-pyrazolyl) N -(4-(4-pyridinylnmethyl)phenyl)urea: A
5 solution of 4-(4-pyridinylmethyl)aniline (0.25 g, 1.38 mvl) and N, N

car bonyl di i m'dazole (0.23 g, 1.4&R'mol) in CH-Ch | 1 nlL) Rt roomtenp. was
stirred for , tden treatBed wit -a'no-l-pm’efngeS-tent\utyb-S-pyrazoIe
(0.30 g, 1.88 %ﬂp ttre—r-=ul nﬁ{t%e—w&s—s—t-i-»ec*o‘a) SOIC ar

overni ght. ThE rHact¥'on m xture NTuthed wi tRd(@t OAc (257 LN, thien
sequentially wasHed "W t h wat er (3 m_j" add a 10 saturatedR%c sdf ution (30
m.), dried (MfSO )) and concentrat e under reduced pressure26The residue
was purified by colum chromatography (gradient from 100% CHzClz to 30%
acetone/ 70% CH~Cl ~ and the resulting material was recrystallized

(Et OAc/Et~O) to give the desired product conplexed with 0.25 equiv H-0
(0.30 0): STkdmd $0% SpnhesieafdifteitomorsiBnof Orf; ' H NVR (DVBO-d6) 8 1.25 (s,
9H); 3.86 (s, 15 2H), 6.34 (s, 1H), 7.11 (d, g-8.82 Hz, 2H), 7.19 (dm
,~-6.25 Hz, 2H), 7.31 (d, g1.84 Hz, 2H), 7.35-7.51 (m 5 H), 8.34 (s, 1 H,
8.42 (dm .5.98 Hz, 2H), 8.95 (s) 1 H; FAB-M5 mz (rel abundance) 426
((MtH) +, 1009% . D. Interconversion of Ureas 20 Dl1. General Method for

El ectrophylic Hal ogenation of Aryl Ueas D/ | NN~ Cl Br HHC N
(Z-Brono-5-tert-butyl-3-thienyl}-N =(2-3-dl chl orophenyl)urea: To a slurry
of N (5-ten-butyl-3-thienyl) N =(2,3-dichlorophenyl)urca (Method C 1 c;
3.00 g 874 mol) in CHC, (200 nL) at roomtenp was slowy added a
solution of Brz (0.46 nL) 1.7 25 ~ mmol) in CHCl, (150 nL) via additioa
funnel over 2.5 h, causing the reaction mxture 11 JUN 2002 WD 991 324565
30 PCT/ US98/ 26082 t o becone honpbgeneous. Stirring was continued 20 mn
after which TLC analysis indicated conplete reaction. The reaction m xture
was concentrated under reduced
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to give a gummy sem -solid, which was triturated with hexane to afford the
desired product as a white solid (0.050 g, 10%: np 171-173 C, TLC (5%
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- 5
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by the addition of water provide the active ingredient in admixture with a dispersing

or wetting agent, suspending agent and one or more preservatives. Suitable dispersing
20 or wetting agents and suspending agents are exemplified by those already mentioned
above. Additional excipients, for example, sweetening, flavoring and coloring agents,

may also be present.

The compounds may also be in the form of non-aqueous liquid formulations, e.g., oily

25 suspensions which may be formulated by suspending the active ingredients in a
vegetable oil, for example arachis oil, olive oil, sesame oil or peanut oil, or in a
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such
as those set forth above, and flavoring agents may be added to provide palatable oral

30 preparations. These compositions may be preserved by the addition of an anti-oxidant
such as ascorbic acid.
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5 tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and
esters or partial esters derived from fatty acids and hexitol anhydrides, for example
sorbitan monooleate, and condensation products of the said partial esters with
ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions

may also contain sweetening and flavoring agents.

10
Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents.

15 The compounds may also be administered in the form of suppositories for rectal or

vaginal administration of the drug. These compositions can be prepared by mixing
the drug with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal or vaginal temperature and will therefore melt in
the rectum or vagina to release the drug. Such materials include cocoa butter and

20 polyethylene glycols.

Compounds of the invention may also be administrated transdermally using methods
known to those skilled in the art (see, for example: Chien; “ Transdermal Controlled
Systemic Medications”; Marcel Dekker, Inc.; 1987. Lipp et al. W094/04157
25 3Mar94). For example, a solution or suspension of a compound of Formula I in a
suitable volatile solvent optionally containing penetration enhancing agents can be
combined with additional additives known to those skilled in the art, such as matrix
materials and bacteriocides. After sterilization, the resulting mixture can be
formulated following known procedures into dosage forms. In addition, on treatment
30 with emulsifying agents and water, a solution or suspension of a compound of

Formula I may be formulated into a lotion or salve.
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PCT/ ‘6898/42 Tt qry halogens %% carbegs SUR s Q‘F o L ans chlorofgrm., = .
Vet hod401fehibrofTRRSAAE) 6 m&ﬁBHfmfdeﬂ%H*SQtab@Qchms ma;b 433 GdopideN N CLH H
C hexane~JN41171-0. 255% ~419A3? 0 i1173Et OAc/ {Mr1~+C 1 ~ ~ ~959¢ FABJD1)
D2C~ N NHmturesef,onsor more materials selected from lower alcohols, lower ketones, lower

carboxylic acid esters, polar ethers, lower hydrocarbons, halogenated hydrocarbons.

10 Suitable penetration enhancing materials for transdermal delivery system are known
to those skilled in the art, and include, for example, monohydroxy or polyhydroxy
alcohols such as ethanol, propylene glycol or benzyl alcohol, saturated or unsaturated
C,—C,; fatty alcohols such as lauryl alcohol or cetyl alcohol, saturated or unsaturated
C,—C,, fatty acids such as stearic acid, saturated or unsaturated fatty esters with up to

15 24 carbons such as methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl isobutyl
tertbutyl or monoglycerin esters of acetic acid, capronic acid, lauric acid, myristinic
acid, stearic acid, or palmitic acid, or diesters of saturated or unsaturated dicarboxylic
acids with a total of up to 24 carbons such as diisopropyl adipate, diisobutyl adipate,
diisopropyl sebacate, diisopropyl maleate, or diisopropyl fumarate. Additional

20 penetration enhancing materials include phosphatidyl derivatives such as lecithin or
cephalin, terpenes, amides, ketones, ureas and their derivatives, and ethers such as
dimethy] isosorbid and dicthyleneglycol monoethyl ether. Suitable penetration
enhancing formulations may also include mixtures of one or more materials selected
from monohydroxy or polybydroxy alcohols, saturated or unsaturated C,~C,, fatty

25 alcohols, saturated or unsaturated C,~C,, fatty acids, saturated or unsaturated fatty
esters with up to 24 carbons, diesters of saturated or unsaturated discarboxylic acids
with a total of up to 24 carbons, phosphatidyl derivatives, terpenes, amides, ketones,

ureas and their derivatives, and ethers.

30 Suitable binding materials for transdermal delivery systems are known to those skilled
in the art and include polyacrylates, silicones, polyurethanes, block polymers,
styrencbutadiene coploymers, and natural and synthetic rubbers. Cellulose ethers,
derivatized polyethylenes, and silicates may also be used as matrix components.



Bl OLOd CAL EXAMPLES ~n Vitro raf | Cnase Assav: In an in vitro k|
assay, raf is incubated wwth MEK in 20 mM Tris-HClI, pH 8.2 10 cont’ai ?an@wb
MM 2- mer capt oet hanol and 100 mM NaCl. This protein solution (20 pL) is

(5 ~L) or with genpounds diluted with distilled water from

m xed wth X@ F{f

10 mM st SER7EBMTti ons of conpounds dissol ved in DMSO. ThBERVI%28%2cact i on
isinitiated by adding 25 ~L [ Y'P] ATP (1000-3000 dpm pnol) in 80 nM
Tris-HC, I,—I, gézo nmv NaCl), 1.6 niM DTT) .16 mV] MgCl z. The reaction
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formula | are &ctive I nhi
Formula I or a pharmaceutically acccptablc salt thereof given for a defined number of

days, can be ascertained by those skilled in the art using conventional treatment tests.

30 It will be understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors, including the activity of the specific compound
employed, the age, body weight, general health, sex, diet, time of administration,



activity and to inhibit oncogenic cell growh. 5 ~n Vivo Assav: An in vivo
assay of the inhibitory effect of the compounds on tunors (e.g.) o iJUN 2002
cancers) mnedi ated by raf kinase can be perforned as follows: CDI nu/nu mce
(6-8 weeks old) are injected subcutaneously into'the flank at 1 x 106 10
cel I s wi t{yolvgamyas col on adenocarci @8ma cel|l line. The m CeP@lr/ﬁsﬁB&%? i.p.,
i.v. or p.o. at 10, 30, 100, or 300 ng/Kg begi nning on approximately day
10, when tunor size is between 50-100 ny. Animals are dosed for 14

consecuti ﬁdnggf days i: Dgﬁﬂﬁ-' A |ipgrs twice a
week. 15 }fﬁuetg?g I DI ?%?@onéade@%&‘f‘r%{é@c%cun S %ﬁ@gg%s@é@-@ygﬁ ®therefore
on tunors coadition udsrgaingtherapy.s) nedi ated by raf kinase can further be
denonstrated in vivo according to the technique of Monia et al. (Nat. Med.
1996) 2, 668-75). 20 The precedi ng exanpl es can be repeated with simlar.
success byTheudatitd Hisklof\ge o QIIOAIPHEIDAL,| patéts w?hsmﬁbhycm%vb%dr eactants
andl or operating conditions of this invention for those used in the
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and, wt hg‘l}? a{gg%g‘&c?%tgﬁﬁcgaﬁﬁE’eﬁlg‘?)iora??&gﬁlgaﬁ%%’pie@héfselgf@dggzlglrlra%g vari ous
changes arcdnvaniéd oh December 23f1998e i nvention to adapt it to various usages
and conditions. 30 ~ ? JUG'~~~~, 41 5 10 WD 99. 32455 ~'~' HAT I S CLAI MED
| S: PCT/ US98/ 26082 1. A conpound of forrmula | and pharnmaceutically

accept abl erhgaohpotuids £6 prdduéibhd-frém NidoRm! conipufds(od frém atdmieratkxls sel ect ed
fromthe grqQup .consistingof, Ré R~ S\ O\ and R. R wherein R is

sel ed¥ed fYHcH (R UGy 3FpPTodRcible: from kopwa, compounds)y F.8.» through the; generad| oal kyl |
up to per- ; i ey tﬁﬂ? : = d G-Co
cycl oal kyléﬁﬁgpgﬁégﬁ?&?ﬁ?ﬁ 1e:.daog,r' UI’]S%JchtI togge%?erﬁ;g)&?%??gsﬁ?%%r yl or
het er oar ylkimas¢ ean/berfoutiely pssaped3 @.gc azdsording torwossidutes alisclosed belowe The or

6- menber t C e . i.ni 0- er f. £h roup cansisting
o A e S RO T R g T e A
subst i t ut aleybe consinale tortimét theinventiondin gy waglependent |y sel ected fromthe

groui)éconsi sting of halogen, up to per-hal osubstitution, and Xn, ~herein n

is O and each X is independently selected fromthe group consisting of
-Cl\, -CORs, -C(ONRsRs~, -C(O [ , -SRs, -NRsRs~, -;
~RRC(OORs~, -~ RCOR~) C-C o a ,-C,~ al kenyl) C,-C o al koxy)

: X Y : £
C, - C c c~-All reartions wegnp@formed in flare-dded ondovemrdried giass@are underes pesitive, C, - C, ;

al khet eroaryl . s ' a ' » 0 G I,
substit ut é’d“d‘t-c@???%%régéqgﬁj?gsmuggcﬁ %‘{%{‘i"‘&%&%‘%&%ﬁq&# 1c958€th§§$ “ut ed
C -C,; al khdiesedaSatisitivn diquitls Aid solutiohb/iEreStrlirsferred via syringe or cannula, and

20 introduced into reaction vessels through rubber septa. Unless otherwise stated, the

term ‘concentration under reduced pressure’ refers to use of a Buchi rotary evaporator

at approximately 15 mmHg.

All temperatures are reported uncorrected in degrees Celsius (°C). Unless otherwise
25 indicated, all parts and percentages are by weight.

Commercial grade reagents and solvents were used without further purification. Thin-
layer chromatography (TLC) was performed on Whatman® pre-coated glass-backed
silica gel 60A F-254 250 um plates. Visualization of plates was effected by one or
30 more of the following techniques: (2) ultraviolet illumination, (b) exposure to iodine
vapor, (¢) immersion of the plate in 2 10% solution of phosphomolybdic acid in
cthanol followed by heating, (d) immersion of the plate in a cerium sulfate solution
followed by heating, and/or (¢) immersion of the plate in an acidic ethanol solution of



(1 T JUh ~pp~ 42 WD 991 32455 PCTNS98/ 26082 where X is a substitut qg %WU@PZ
it is substituted by one or nore substituents independently sel ect'ed 0
the group consisting of -CN, -COzRs, -C(ORs, -C(0)NRsRs', -ORS, -SRs,
-NRsRs', -NO~) -NRsC(O Rs', -NRs O)O?s and hal ogen up to

per - hal 0SWOIPBES | on; 5 wherein Réland Rs are i ndependentpricy/used/moszed from
H C-Co alkyl, C-C o, alkenyl, C-C o0 cycloalkyl) C6-C' aryl) C -C'
heteroaryl, C, -CzZ alkaryl, C C~, alkheteroaryl, up to per-hal osubstituted

C - Chol al K‘\glduuﬂﬁpﬁegymyddéﬁhesﬁhfwtcf lbtyelﬁbaﬁhg C, Qol&hiﬁﬁ Bwomatt?@rdpﬁy (ﬂgShCG o I
per - hal osubstitute 0. cyc) oa up to_per-hal gsubstitute ary
and up tOC}H@F‘aWWBE@t}gﬁP{e{fP%@s“@ QIMOQF%?EPﬁDM SZ“’E?‘R%H@P&EH‘ Yis -O, -S)

“N(Rs}-, -(CHI-~" -C(0)-, -CHOH-, -(CH—~ O, -NRSC(ONR RS -, -NRsC(O)-
~C(ONRs, -Q(CH~~; , -(CH)m&, -(CHs)~, N(Rs)-, -Q(CH~~; , -CHX -, -CX z-)
- S- ( CH~, ~Muiting- m(IRQI(IﬂW&dCtﬁnm&‘l usirg a Mn%-Ho@ehaichgxgmpuﬁapbaMus s a 5-10

nb 2 f th i sti
of it r ogBhE MefyEERSEhEBaER Motk ndihe SasaeaTet el e Berae o EOR B o by
hal ogen upudi€ar prignbitd RSommES ums/m)rspaafh wprei @eahied Wit atGéndiat EldayricZn,

wherein nl_is 0 to 3 and each Z is independentl sel ected fromthe group
consi st i n§NoPmegaB300 (3P MHz spychpater Withoeithendde,SiNgG 0.00)0p; residggls

cycl onl kyProuagieReehiEns CHELR P2 MEBHES ShIDMSD 6 26) § fiaprd™ b

al khet er o(ali’(;‘ol NMRudpettrd werednddsured evithl ak@ér)crai lB')a:tmd GNaOntfega QDO)(?S)MI—I@)aI kyl,
substituted C, -C' al ka and substitute C' al kheteroa% % wherein if Z

i's alosubsﬂ?eFEi?‘BEF"’gW(‘fhp”Y‘ieﬂt (GDELk 7Y pul‘@@%nt%ég@npw ) &% i t uent s

|0y N e L 67 SRl R, SR (R M Reon b miF e o 2

wher ei n Rﬁ-lRMSQ:GveEE ealngrlqbtzﬁhed@s tledtndapatt, (BIubass spnbmtl of@s st atoyi or

substi t ut h oar ere R~| a substi t rou it is

subst i ¢ ut Boreyagee GHoPask. st L o Elkeron fent e oot UV N1 ¢ he

gr OUD CoNngbiinedowith HaAOgen, Patkaldo SPEIA ahassU Bisdctrbieie Nequipped Maith 30 Wherei n
-3 and each V is i ndeBendent ly sel ected from the group consisting of

CN)15 COz R@sumetyies Res ofption jcal Jagpgation Rrebrsfoy samp] uctiony @’NF@RS
NRsC( O) O'?[??ur%sé% Bﬁmt?x%t) %ésd“F@ ClERdARn unpug'ionﬁaﬁ&} Q/a@IpF%férrCneﬁ: wifh ©

cycl oal ky het eroary
al | chet er ekrtyén energw7ofﬁ0L¢\f\lamlﬂmmnBQﬂ5® us. mmyxme@wnmm t ut ed

Subst Ut o Slesdsrtptb AR, o araafh SHR R e ecoUBotbareh B widke SeuaiBld | ) o
S G O Sy e e g 1
cﬁnsfr%t i ng/eR OWaqnsééﬁmswpi@&?ﬁbPﬁ%oaﬁgg&ﬁP%f ?%9‘??% Scmth mstiane af ﬂ@z O Rs)

- O[O NRsRgegageh %55( 1210°ABsr to- 5810 D) CTRY Birect inddRisH @ls@phonad]@nudépz

wherein Rs and are each mdependently as defined above. 2. A conpound

of clai m ionizatien €PRIRProbe (Vassumptrigs, duc.hwap mupsd: fromlebiS smpsyin 185epyri di nyl

Pl ogen, - AB2 PRUAET bl pF R STAHS BehIe BRaa SR B0 1

[ ndependemdg/scamheﬂcﬂ'cﬁﬂ Sﬂmmabi\eat@rm pecseas) PLAY- ctctmspray inmass spctand

s tgﬁgﬂ@scg St brsine oo SO MR B0 oDy

- NHC( O) H, ﬁr\? Neveriatle Na‘@&l’eﬂéﬁ Qetector,Sa @- kg Icolund; (a6d a6mega.n
aIkyI)C(O) YV -NHC(O) -C, -6 al kyl, -OZ(O NH Cue" ary
.- NHO(O) & C@ m@ taammss sps(t@;nc@rwﬂap mosam ionization, S@e@rrwr:re SEHBFSIin i f V

is a subs t d’%} up to

per - hal osttﬁ)stl tut| on u%g hiaz%b@rr%gd&n%k@?c&r & @‘Ev'\)nqgirbgrl gﬂgeggr\a% to a

tricyclic sevwroemntGas thmgategmplqt tion seddctive ahs$ smtral(@QgM&)pvqwnbnwpd ng of
1T (} UN Wl a\ﬁv%g&??la Ea:d Sf§9/0 gcz)zs\ch/roncl)atogr\aph eqmpped wnlh an HP-1 methyl

silicone column (0.33 mM coating; 25 m x 0.2 mm) and a Hewlett Packard 5971 Mass
Selective Detector (ionization energy 70 eV).



PCT/ US98/ 26081 Rs Rs N~/ N\ , ~a ~1 ~ ~; whichis substitute rf"u
unsubstituted by hal ogen, up to per-hal osubstitution, and wherein 6 %02
and 5 each X is independently selected fromthe group consi sting of -CN,
-CO-Rs, -C(ONRsRs') -C(ORs) -NO, -ORs, - SRS," - NRSRs', -NRSC(O ORS',

- NRs( O) RGO 99/32458, 0 al kyl, Cz., o- a22<eny| C, ., a-al koxy~C, fe-rmscmhgal kyl,
C6-Cl4 ~Yh G ~~ ~' 1~ C3C' het eroaryl C C~ al kheteroaryl, and substituted
C -C o alkyl, substituted C-_, oal kenyl , Substituted C, ., o-al koxy,
substituted C3-C, 0 cycloal kyl, substituted C4-C~ 10 al kheteroaryl and
-Y-Ar; wherein if Xis a substituted group) it is substituted by one or
mor e subsEletmantal gndlysge yeanel condugtedchye Robettsbo Michalit grabspMadisen i hdl of - CN)

ool O TR PR YR tpesp- b BonidssieT Femente wljynls @SS o o
ar e i ndepgsnsienahi with edsigmed etnfongss.H) C -C a al kyl, CZ.,oalkenyl) C -C o

cycl oal kyl, C6-C" aryl, C -C's heteroaryl, C -C-, alkaryl, C -C-
al khéteroaryl up to per-halosubstituted C -C o alkyl, up to

per - hal os¥R§5fAygﬁqla@ﬁns§§a QPotlymsdP t o per-hal osubstituted C -C, o0

cycl oal kyl', up to per-halosu st|tuted C6-C' aryl and up to

per - hal osAb@Hltuted C3-C' hetaeetizaacid , 20 wherein Yis - O, -S-, -N(R)-)

- (CHI -~ O-, -CH(OH) - ~sC(0) ~sRs~-, - NRSC(0~~ - () ~s- ~

- (~~ms-~ L) ~(Rs) - ~ q%gﬁ%“&&& ~CX ~-, -S (CH~: and N(R)(CH~, ~ ,

m= 1-3) BOC X is hal ogen; aé)d-bAroxyéarbo:ﬁi 10- menber aromatic structure
contai ning 0-2 nenbers of the grou \?55 consi sting of nitrogen) oxygen and
sul fI8r whf¥S is unsubstitut ed"°g?°"§g tituted by ~ 7 JUN 2002 WD 99/ 32455
45 PCT/ US§&/ 16082 hal ogen up dc@orﬂgdsﬂb%' 0 substitution and optionally

substituted l%/ Zp" wherein nl is to 3 and each Z is independently
seI ect ed BYBU he group consi di3-Aignahyl-3,406-tetthpiro-2(18)-@yrimidingne- C( O) Rs)

< SRs) - NRsRs RsC(O RS, C -C o0 alkyl,
c Ca %Pg:al kyl ) C6-C" ary|NWﬁ§§’é%S yl) C..-Cs, 5 alkaryl, C Cz,
al khet er ODMBO substituted Cdiﬁgmyhhlmhde substituted C -C, o0 cycloal kyl,
substltutﬁg ~-C~, al karyl qd SUbﬁpil C,-C' allcheteroaryl; wherel nif
Sa sub%Fft uted group, iphegy Blfy BZ‘B? one or nore substituents
[ ndependegt(b_qc sel ected from td@]gwmg consi sting of -CN, -CO-Rs,
-C(O) NRsRs -ORs, -SRs, -NOz NRsRs' ., -NRsC(O) Rs~ and -NR C(O)CRs~ 10 4.
A conpounBt@ claim 1, wher e|°(§h'¢’t!§°1@00@~ ~'- Q~, wherein Y is selected
fromthe up conS|st|ng of CHZ-) -SCH--, -CHAS-, -CH(OH)-,
g&@ X H, (ﬁcmﬁr%—t 15 X is halogen) Qis a six
rrenber arﬁqﬁtl C structure cormathglangné) 73 nitrogen, substituted or
unsyfasti t ut ed by hal ogen, hal osubsti.tution; Q is a nono- or
bi c;l& ic BF S@ ic structure o:{’olgg’PB"fﬁy‘F&F%‘Sﬁ it ons and 0-4 nenbers of the
group conpegH Ng of N, O and ;ﬁethmubstltut ed or unsubstituted by 20
hal ogen up to_per-hal osubstitution, n and nl_are as defined in claim
1, and s Bctoether 1. 5. A corrpci?ﬁ'f&“@fn@bﬁl(h?ll}ngmé?épﬁ &) s phenyl or
pyridinyl ppgubstituted or Q%{SJ e by hal ogen, up to pcr25
hal osubstitution) Q is seI ecte romthe group consisting of phenyl,
pyri di nyl TFAapht hyl ) pyrim dlmﬂuproqmtnamdne i soqui nol i ne, im dazole and
ben hi azgl yl , substituted of. nsub d by hal ogen) up to per-halo
Subéﬁtutﬁg or Y-Q is pht htﬁ'l il %ﬁ%&t’ tut ed or unsubstituted by
hal ogen up to per-hal 0 substitution) and 1 7 JUN ~pp~ 46




WD 99/ 32455 PCT/ US98/ 26082 Z and X are independently selected fromthe
group consisting of -Rb, -OR and -NHR ) wherein R is hydrogen, C, -C, a-alkyl
or C--C,0 cycloalkyl and R is selected fromthe group consisti ngl QUN 2002
hydrogen, C,-C o-alkyl, C -C6 cycloalkyl and C6 C,o aryl, wherein R6 and R
can be substituted by hal ogen or Ls%tto per 5 hal osubstitution. 6. A
conpound WO¥B245H 1, wherein R i -butyl and R is unsubstisshensz or
substituted phenyl. 7. A conpound of claim4, wherein Qis phenyl, Q is
phenyl or pyridinyl, Yis -O, -S or -CH=-, and X and Z are independently
O, F, NOAO @enerdd Méthe 5 8346l thidsis Of Meleréeycib@mings R is t-butyl. 9. A
corrpound of claim1 of the formula R S\ OR- NHCNHB "herein Bis
phenyl or AubstGéneraiProbeinire fariths Prépiretobyf Niardgrs-smifopyrd¥slest uent s
i ndependently selected fromthe grou osi sting of hal ogen and X' wherein X
-and n are as defined in claiml, an erein R and R are as defined in
claim1. 10. A conpound of claim?9, ein R- is selected from
substituted and unsubstituted nemberd o the group consi sting of phenyl and
" pyridinyl, wherein if R is a substitpftedNHyroup) it is substituted by one
or nore of the substituents sel ectgg=R\romthe group consisting of'hal ogen
and V~, wherein n and V are as defi inclaiml. I 1. A conpound of claim
1 of the formula t-Bu R KH C ~H B FJul E! JI 7TE0 S~Fp-f WO 99/ 32455 wherein
B and R~ are as defined in clai mMeO PCT/ US98/ 26081 12. A conpound of claim
11) wher ei N-@MethoxgphenyBeS-aminn-3-atssbutylpyrdzaleid uAsubmibiturat edfmeber s of

Subst Pt o AR EhsAy s Rl ocRRl s 2} M-S 3 Bobtntieniife 2 Sl ect e
from the gg)pBOK ¢3Gmil), ag AEOHA qglehwamHeaWd, atwhe refluf temperBture foaBCh,W i's
e e dodfat otk @psaminbored B fmingie dphiiop g s OhE LG, )

per - haI 0s UMtioBl(QWnﬁ. enDﬂc é’r@ﬁu@’laﬁpﬂ lYesh@WRh af d4hste® RERY lsolufich, A
conpound of claiml1l of the formula -Bu O OR NHCNH B wherein B and R~ are

as defi neddried @Va$P) 1and1epncmtce<tﬁdpsm rgfucef apressue, Thisesadidnremidu¢ gvasel ect ed
from bs%&s‘ﬂ&?&x t&?fo%& ﬁa%gsl%?}?&gle% a\pafe &5»9”901?@??5?&)’ R of

pheny and pyri reln substi‘tuted group

substi tut eNW(DMSOQdG) Mrl@ (SL91$), 3172868t 3H )5 Sl qbes] 2H)psBY s 181)061p9 ¢hnsi st i ng
of hal ogen einn =0-3) and Wis selected fromthe group

consi st i ng/X 7&1?4%82 747d¢~"%ﬁ%y4 _NH(O CH' -CF,) -OCH,, -F, -O, -NH,
-SO=CH, , pyridinyl, phenyl, up to per-hal osubstituted phenyl and C -C6

al kyl substituted phenyl. 15. A nethod for the treatment of disease

medi add bliemextil Methoddpr theditsenohy-Based Synthesis 0§ 22Aryddamindfwrans or nul a | or
a pharmaceutically acceptable salt the\ri(i\/(‘) A-11H C NFi -s |

an

Step 1. 4,4-Dimethyl-3-(4-pyridinylmethoxy)-z-pentenemtnle: A solution of
triphenylphosphine (2.93 g, 11.2 mmol) in anh THF (50 mL) was treated with diethyl
azodicarboxylate (1.95 g, 11.2 mmol) and 4-pyridinylmethanol (1.22 g, 11.2 mmol),
then stirred for 15 min. The resulting white slurry was treated with 4,4-dimethyl-3-

15

20 oxopentanenitrile (1.00 g, 7.99 mmol), then stirred for 15 min. The reaction mixture
was concentrated under reduced pressure. The residue was purified by column
chromatography (30% EtOAc/70% hexane) to give the desired nitrile as a yellow
solid (1.83 g, 76%): TLC (20% EtOAc/80% hexane) R, 0.13; 'H-NMR (CDCl,) &
1.13 (s, 9H), 4.60 (s, 1H), 5.51 (s, 2H), 7.27 (d, J=5.88 Hz, 2H), 8.60 (d, J/=6.25 Hz,

25 2H); “C-NMR (CDCl,) § 27.9 (3C), 38.2, 67.5, 70.8, 117.6, 121.2 (2C), 144.5, 149.9
(2C), 180.7; CI-MS m/z (rel abundance) 217 (M+H)*, 100%).



1 Z JUN 2002 WD 991 32455 ~ 4g PCT/ US98116082 wherein Ais a hetre;i?a\!'9
selected fromthe group consisting of wherein R is selected $o ) @@&p
consisting of C -C o alkyl, C -C, o0 cycloalkyl) up to per-hal osubstituted

C -C o alkyl and up to per-hal osubstituted Cs-C 0 cycloalkyl; R R~ R~ 1
~ w and RWORR2GB5B is a substitut@d or unsubstituted) up t@rmsvmmil c, aryl
or heteroaryl noiety of up to 30 carbon atons with at |east one 5- or

6- menber aromatic structure containing 0-4 nmenbers of the group consisting
of nitrogen, oxygen and sul fur, wh inif Bis a substituted group) it is
substituted by one or nore substi nts independently selected fromthe
group consisting of hal ogen, up to - hal osubstitution, and Xa, 10 wherein
nis 0-3 and each X is independent|Q skl ected fromthe group consisting

of -CN, COzRs, -C(ONRSRs) -C(ORs, - NH,ORs, - SRs) - NRsRs~,

-NRsC(0) ORs~, -NRsC(0)Rs~, C -C, 0 |, Cz.,o0 alkenyl) C ., o-al koxy,

C~--C o cycloal kyl, C6-C ~ aryl, Cic-fz, alkaryl, C -C ~ heteroaryl, C C-,
al kheteroaryl) substi t ut ed C - C o aKyl) substituted Cz. , 0- ~kenyl ,

iy PR SRR g o ©

subst it ut qalp ?ﬁdxﬁ%ﬂox&?ﬁ@cﬁﬂwﬂﬁw 85 g,l mdenﬁmagﬂhlaﬁhabm eﬁsﬁRﬂs.gm }\1 E{ERS

rou consli st - -
o NR§@€C5"R%‘1 m@ewbaw%aﬂoﬁe&%ﬁg tnamaléranﬁmtﬁsmrm. on; 20
wher e4 n R%eramoﬁ?o nfthe m%%&ﬂué&@%%d%%k@Ag (360 911, 'iﬁéh

Cz_, oal kenyl", cl oal kyl het eroar

c
al karyl , (Spql@nvalhfl \mépéwahmcr (2p 20@mdém&alsmmmmacltsewu@(m0mbj kyI up

L0 P el R ol T et B R M (BB

per - hal OSl&g?drﬁd a8€b Were@ricd qNa/SOY) whd cdﬁbeﬁmmi Nnddi reduded preSsure Whes) - ) 25

:g::l ) '-'C)Kcﬁﬁdcl)‘e-é . Pﬂﬂ%by Nﬂgwwbrpmmgﬁ@hy a(&ﬂdben S'H‘ %ﬂ)gEWA%Q% ~'7 JWN
20021 4\0 993459 168%P§dxd)in§ﬁ/r ] O??suéﬁ prctiugt & axpémé%"@&i’ 0.88.5 05RL): C

structure containi ng 0-2 group consi of nntrogen
oxygen andllsi{40%% EM@EO%éxemMB,s@ D?H&M (@Dﬁls) b 11,28, Qiif), Béﬁd@eﬁ; up to

S ana cacity: PO deha ke I8 2ma 2B SR RE S R R PR T

-C(ORs, SbufnB®216MYIWHRS' , - C(O)NRs) -NJ, -OR, - SR, AR

-NRsC(O ORs') -NRsC(O)Rs', C,-C,0 alkyl, C~-C, 0 cycl oal kyl, C6-C' aryI ,

C -C' heteroaryl) C -0, aI karyl, C, C-, al kheteroaryl, substituted C -C o0
al kyl, substituted C, - C o cycl oal kyl, substituted C--C~, al karyl and
SUbSmUt mthesfs 33Mﬁﬂﬁi-§-raﬂé}"itﬁhoph‘éﬂ&r Cifforhf A-BOC S3AnihbBLARyI.OUP, it
is substituted by the one or 'nore 10 substituents independently sel ected
from the ¢hinpbesesarhoxylatgessers- CN, - CO=R) - C(0) NRsRs', -ORS, -SRs, -NOz)
-NRsR~'" , -NR C(ORs' and -NRsC(O) OrRr, and wherein R- is C6-C aryI, C-C
heteroaryl, substituted C6-C' aryly or substituted C~-C' heteroaryl, wherein
if R is a substituted group) it substituted by one or nore 15
substituents independently sel ecte rom t he gr oup consi sting of hal ogen)
up to perhal osubstitution, and Vpg er 0-3 and each Vis

i ndependently sel ected fromthe gr |ng of -CN) -COzRs,
-C(ONRsRs', -OR) -SRs, -NRsR’MeOchC('d))N Rs', -NRSC(O) ORS' , -NRsC(O) CRS ,
- SO Rs, -SO?') -NRsC(O)Rs -NGO, C - Coalkyl C3 20 C, o0 cycloal kyl, Ce6-C

AV C G et B b B vy BBl s e Bl B BB e

substi tut eldteC 162 htednOsf ilethyb !lmm-stza@bayl@mophm%ome §180sg, t ut ed
C -C al kheteroaryl where V is a substituted IS substltuted by

one 30 or® A el Myeding G Lmesp‘ama@map«;cds@rt@% B dicaropRie (GTodoe:

t | O Rs,
Cg?g') SNR[SnRgo ?§ ﬁ%ﬁ&s"ﬂ%gﬁéﬂd etﬂﬁkﬂéfsr}g?&&xbvgzi@%%qo 1 1@@% v)a:ﬁ( )
wher ei n Rsthamesultistg mixture ass Shndéptamgnten;p for Tabf Thedesahmgsiarlq&luummst hod as

B L e
substi t uen2® °Cor Ti-re3uking eb&@bl&li werendissobved rin (QHOINEG &) iand sefuehdalbgen, up

to perhal osubstituition and V' wherein n = 0-3) and each V is independently
selected from ~ 7 JUN 2002




WO 991 32455 50 PCT/ US98/ 26082 the group consisting of substitut ed1 '?”.%N 2002
unsubstituted C -C6 alkyl, C -C o0 cycloal kyl, C6-Cio ~Yh NG ~

-C(O-CG'6 ~Yh -C(O)N-(Ci-s alkYl)i, C(O)NH-C 6 alkyl, OC, - 6 aIkyI
NHC(O H, -NHC(O OH) -N(C, -6 al kyI)C(O)-C,-G al kyl) -N-(C,-6 al kyI)C(O)-C,-G
-1, - NHC( Qo 6/m2681kYL, -NHC O O C25s |, -S(O-C, -6 alkyl pefussseoss - 6

al kyl, wherein if Vis a substituted group, it is substituted by one or
nore hal ogen, up to per-hal osubstitution. 17. A nethod as in claim 15,

R i et L o R

~ ~ [ ; wkli)cnd & saturstedi NafElesdlusion (3 suB0Q mi); drikdb{Na;80 ) grad , congentrated

Cel oot ea e iebite! BRtknREC THEFR e brined e Ve RS0 Ry RISRTR G ¥
'-C NG, N - OR))by wafisihg 1o MBS?E thbIRS/GHEN ORer wateh RSO PR 1o afferCele abeiest) "

0-2 C3-C o_cycl o )..C6-Cn aryl)

C &8 et dvostachas ansRubitd i tEs i by 1 TLAMR LGRCH) § 4385 H0C 6 i, 20
bstit ut | ~-
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WO 99| 3246‘5+Hl PEZNS98r 16082 wherein if X is a substituted group) it is
substituted by one or nore substituents independently selected fromthe
group consisting of -CN, -CO-R ),-C(ORs) -C(O)NRsR~', -OR) -SR, -NR R,
-NO=) -NRsC(O Rs' , -NRsC(0) OR<-<and hal ogen up to per-hal osubstitution; 5
wherein R and Rs' are independent]y selected tomH, C -C o alkyl,

CL, o-al kenyl, C, -C,a cycloall ryls -CO aryl, C3-C ~ heteroaryl, C7- Cz4

al karyl) C, C-, al kheteroaryl, upft p&r osubstltut ed C, -C o alkyl, up
to per-hal osubstituted Cz., o- a{dgenyl H up to per-halosubstituted C--C 0
cycl oal kyl, up to per-hal osubstltut ed C6-C' aryl and up to

per - hal osubstltuted C3-C' heteroaryl, 10 wherein Y is - -5, -N(Rs)-
- (CH ) - mSter(e) 3-(ertBptoxycarbopyiamige)-5-to Nr@a'dmp&emyatmmq éyid
CH~~; and

NRs ~N L :
-N(% -1)0 ; (’5}'”'5@11%1013(% Xmsﬂhal g%en dc Ar rammogg-tgrz L gg aromatic

st ruct ur ethl@phnnacambcnglm (®0rgyiP285 mdl) uh‘EHg I(GﬁQpnIL)SaIMsDH (68Q mif) waist r ogen,

oY Il oodadd p sl ot Ao AZRORH bR KN f watREIP BHO” e BRNRRE", 2P0 s
andoeggh fixtue w&dapaadiemid) yCsfot 2 d, edndentired Ioceapmeﬁmamylsostmmgnd& -CN)
; ﬁ(w c(O @Fa%%%d Wﬁ@f@mlé to® g )FWH was aéius}%zmpasﬂwﬁtd%w@ 3aryl)

C - §5 heteo senyl solfti Sinfatdt @l 1) IwHile nidini@inkRahe IRahl empétBiste drut ed
C -C o al kyl, susbostldtng'?%pr }g C)l)/C ogl kyl, substi tutet C§ z;I karyl and

subst i t utaparogimately4) TQh'é'ﬂleeria}n}llg mixfse avap teated with BOAmE L) uT’éﬁjPTQr oup, it
bst t f th
or oup. oniii et B BpRG FURR  LIREHEL sOUERERORNALY. 76} Rale, L 00 e
“NR O(O) Rm_amwas WESEA0YiBRe . saRFatdBNadl mﬂumd(m 13 B),ndried, Mﬂﬁ&landB is -Q
s " engeaipted W Gppenmacely 24 HEbuilel Sediopbretinre. (he e e (N 005
5 gD 99! 32A4RE ith E&EM@&; o8 2ight pinkaliP6ai)) Reshbmission zsfﬂﬁrmﬂnerar onmatic

structure .containing O0-2 nitraogen, substituted or unsubstituted by hal ogen)

up to perliauer &sths §9¥Q°9WM’PT°°1P“&9°“|P§°‘8°Q’ﬂ9ﬁfefd°6 redgitienal |redust Gi¥ek £.c

structur W 0 nsi sting
"of N, O ggnj(? g;ialé/? bstitufed or ”Sﬁsngggg%)#%{'ig%ﬁ)@y%?cf%ﬂ ﬂ@' ?’29%}

per - hal oss,)hHY); RAB-M81m/2{rel Zbumdaace) 300 (M-S0 i ned in claim 15, and s = 0
or 1. 19. A nethod as in claim18, wherein

NH;* Cr



10 Qis phenyl or pyridinyl, substituted or unsubstituted by hal og‘eﬂ, pde?
per hal osubstitution, Q is selected fromthe group consisting of p e’H@

pyridinyl, naphthyl, 15 20 pyrimdinyl, quinolinc, isoquinoline, im dazol e
and benzot hi azonI substltut ed or unsubstltut ed by hal ogen, up to per-halo

substitu i s phthalingglinyl substituted or unsubstituted by
hal ogen &%&&@Z%r hal o substituti‘on, and Z and X are i ndBpENa?#P% sel ect ed

fromthe group consisting of -Rb) -OR6 and -NHR , wherein R6 is hydrogen,
C -C o-alkyl or C -C, o- c¥3cloalk yl and R is selected fromthe group

\(I:\ﬁnm sti rifemB. hyfdlerdautyl- thl@bemmomm Chlarjds: oaAkgalutmd of3-@ro-aryl ,
nal osubs (T FaFonsBinds 34HRBk 2 o lthe iR BIRE aBla (0 b0 BES mol iy

phenyl ordxpn;amemmyxll,)sttrsated)w;thaﬁi{@irsohﬂbh(‘} Oadidn Xloamt Izamﬁ.l(mwpendent I y
ad, F) NO- 0 od as in claim.1 ich_co I se

adni ni st e‘T’f"nE;OaF‘lé}bvl)rp"dﬁﬁr’f@e E?F“‘gﬂ%nw“‘{%“rwrﬁf}ﬁgéoweéaf b %Nﬁ Wige o B R
or -Bu Od% doluistdnBwas dlfowtiiNo 2060 10/ ¥3oROtehry Ritming Véee Biebipha@NdriR~ are as
defined in aim 15. PCINS98f 26082 22. A nethod as in claim 21) wherein Rz

is sel ect-‘é’éﬂf Wasrfituted with EOA(S mb) ek eqaledt tod-20E6heThe sulting sghidsup

consi sting GNHB a
substi t ut ngg?@%, z%q[inl:nseﬁéar %ryhpd%ﬁ}g'{/&g% Jg‘sr‘Be td B %Ek@ Fﬁeﬁs sel ected
fromthe arafiwhitesslidlli7ag, em%halmmqnwsm-dgom 331 (3, OH); 6(843d, MICHBW i S

sel ected fram.t , -, alkyl, -NH(QCH,, -CF
-OCH' -F, -’élﬂ,)’ 9%Illg ﬁ@ﬁ(c’%}!\l@ J&gzﬂo&’b%sa;al osubst i t ut ed phenyl, -SQzCH,
pyrijgi nyl, phenyl) up to perhal osubstituted phenyl and C -C6 al kyI

substi t ut ed phenyl . 23. A method as in claim15, conprising adm nistering

an anmountBof cﬁmamewdf forfynghesiscafSubstitused Anilines bi t i af . 24. A

phar nace cal a cl

Phar mcoL P oal FoRERE MEBA 8 TBb SIS AITRE VRl VI, it

conpri si ngrematbn$xhstithtion wsiey aHalepydidinghar maceuti cal ly acceptable carrier.
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15 3-(4-Pyridinylthio)aniline: To a solution of 3-aminothiophenol (3.8 mL, 34 mmoles)
in anh DMF (90mL) was added 4-chloropyridine hydrochloride (5.4 g, 35.6 mmoles)
followed by K,CO, (16.7 g, 121 mmoles). The reaction mixture was stirred at room
temp. for 1.5 h, then diluted with EtOAc (100 mL) and water (100mL). The aqueous
layer was back-extracted with EtOAc (2 x 100 mL). The combined organic layers

20 were washed with a saturated NaCl solution (100 mL), dried (MgSO,), and
concentrated under reduced pressure. The residue was filtered through a pad of silica
(gradient from 50% EtOAc/50% hexane to 70% EtOAc/30% hexane) and the resulting
material was triturated with a Et,0/hexane solution to afford the desired product (4.6
g, 66%): TLC (100 % ethyl acetate) R, 0.29; 'H-NMR (DMSO-d,) & 5.41 (s, 2H),

25 6.64-6.74 (m, 3H), 7.01 (d, J=4.8, 2H), 7.14 (t, J=7.8 Hz, 1H), 8.32 (d, J=4.8, 2H).

C. General Methods of Urea Formation
Cla. Reaction of a Heterocyclic Amine with an Aryl Isocyanate



w0 99/ 32455 PCT/ US9& 260&2 5 2 6. A conpound of fotzttula I and JUN_2002
phar maceutically acceptable salts thereof O A NH CNH B | ~herein: A |g R2
~1 R~!, wherein R is selected fromthe group consisting of C -C, o al kyl)
C -C o cycloalkyl, up to per-halosubstituted C -C,0 allyl and up to

per - hal osubstituted C -C o cycloalkyl; 10 Bis a substituted or

"unsubst i tWOeY32465H to tricyclic, a2¥l or heteroaryl noi et ycofusognreosz 30
carbon atons with at |east one S- or 6-nenber aromatic structure containing
0-4 nenbers of the group consisting of nitrogen, oxygen and sul fur, wherein
if Bis a substituted group, it js substituted by one or nore substituents
i ndependently selected fromt group consi sting of halogen) up to

per - hal osubstitution) and Xn, 15 er8| n s 0-3 and each X is
i ndependently sel ected fromtheN grl up cog of -CN, -CO RS,
) -“

-C(ONR Rs~, -C(ORs, -NO) -ORN ~SRSN- ) -1~ R (O ORS~,
-NRSC(OR ~, C -C 0 alkyl, Czr£% al"kerh}l)cp C, o alkoxy, C-C o0
cycloalkyl, C C' aryl, C -C' Jaryl, C,-C' heteroaryl, C -C5

al kheteroaryl, substituted C -E0 al kyI , Substituted C=- C, o al kenyl,
substi tuted C -C, 0 al koxyl) M@ substituted C -C, o cycl oal kyl, substi tut ed

subst i t ut&tﬁﬂg rl\gﬁtyﬁp%ylégg &'ﬂmf‘r‘rsﬁi’éz%’ﬁagﬁe% %’ff’t}{tg&ﬂ 88'8%'(%% rom t he

group congb &tSUﬂBngb‘ohﬁNh of W&otho (gl))B-teq Bdty1=4-EmRopyrazdiR(0.3425K )
-NRSR ~, -NO=) ~ and_hal ogen upto
per - hal os lrﬁgt"?rtl?h) |“bﬁnh ml‘&nﬁie L'PL)~W35 added,2, 3~Fll°m 1 igpcyanpss €):276

PC?/ S98~260 I dﬁ@ H C-Co
al kyllé C %% g%g ’ﬂg’ﬁg 1r'l"h8§oﬁ{l§z1 ?3% 8%?‘ ary , ?@Eﬁ’%ﬁé{ Zérnoar yl,
C -C~, al Mmyﬂx)s tidpe, the, reantionetmtruwwys dxlu!q:ﬂ with BtOAG 20630k} tTheutsitting, - C, o

C-C o oy ERMRRS SR ofdfEn e P Attt BaG eﬂh‘”{ﬂbs“ e

per - hal ossd@m:enmam ﬁlutiGn (Betn@lt atriseh nglﬁdmnhﬁm&d undéi- reduMdRS)

C(O NR R5 6
C( O) NR pr.eg;(ug;ﬁ_%lm resi¢ \@mmﬁqd @cqlw@omatoga@qgﬂﬂ% @As(s % .cx |
- S- (16H) Mhe2h8) o %ﬁ@ thé ?rfé;dl\@f'as aWhite sotid (@@@5 56%) hﬁ,@Qﬁ’G% E?@ﬂc/%@%a‘r is'a

S-10 nenber aromatic s ture contal ning 0-2 neffbers of the group
consi sti nQemhc)rB,tOrZig&hNhﬁ?(@MSChM5§m4f(a,r9H), 379 (s/8H)s G.A3mbd)i t7LQ5ed or

substi t ut g u o)

ubst | t ut /B H3CAS Tt 2B 50 RS oy b 0 0855 e B 5 1

sel ected {g, VH),t N2 ¢ PHR EABMS hi/N4B (Mq-g)l') -CO, RS) -C(0)NRSRS~, -C(O) NRS,
-NQO,) -ORS, -SRS, -NRSRS~, -?~'"RSC(0)OR ~, 15 -C(0)RS , 1~' RSC(O RS~)

C -Co alkyl, C-C o cycloalkyl, C6-C" aryl, C-C heteroaryl , C -C~,

al kaysyl C, § fof |, substituted C -C o0
cyclai(%l kylevlbsu g?&lti[%lli}?gg Igég%,k’,'dgll@gidfl‘m@g ‘Rr%stlﬁgt u'%lg C CZS

al kheteroaryl; ~hereinif Zis substituted group, it is substituted by
the one or nore substituents in ependentl sel ected fromthe group
consisting of -CN, -CORS) 20 g )| -ORs, -SRs, -NO' -NRSR ~ ,

-NR C(OR ~ and -1\ RSC( O ORs~, |s substituted C6 C' aryl or
substituted C~-C' heteroaryl) Hlf R‘- is a substituted group) it
is substituted by one or nor stituent ndependently sel ected fromthe
group consi sting of hal ogen,

N-(2-(4-Pyridinyl)-5-tert-butyl-3-furyl)-N’-(2,3-dichlorophenyl)urea: A solution
of 3-amino-2-(4-pyridinyl)-S-tert-butylfuran (Method A2; 0.10 g, 0.46 mmol) and
2,3-dichloropheny! isocyanate (0.13 g, 0.69 mmol) in CH,Cl, was stirred at room
20 temp. for 2 h, then was treated with 2-(dimethylamino)ethylamine (0.081 g, 0.92
mmol) and stirred for an additional 30 min. The resulting mixture was diluted with
EtOAc (50 mL), then was sequentially washed with 2 1 N HCI solution (50 mL), a
saturated NaHCO, solution (50 mL) and a saturated NaCl solution (50 mL), dried
(Na,SO,), and concentrated under reduced pressure. The residue was purified using



hal osubstitution, and ~'~) 2~ ~herein n = 0-3 and each Vis indege;r%ggtmz
selected fromthe group consisting of -Cl\, -CO R, -C(0)\'RSR ~)

-SR'. -I~-RSR ~, -C(O R~, -OC(O)\rR‘R‘~) -\R3C(0)OR' ~, -SO R, -SOR,

-1~-R C(0)R, -NO, C-Co alkyl. C.C " cycloal k~~l) Co C' aryl C-C,

‘het er 0an-WQ 9932465 . al kan 1, C, -C. 28al khet eroan~l, substi traTamses2eoR ~ al kyl
substituted C--C, o0 cycl oal kyI substituted C6-C aryl) aMehl DED S ~E~ ~r
a a N ,~o00Z 56 WO 9932455 PCf / US98' 26082 subst i t ut ed C -C' heteroaryl,

substi t ut { o 0 ere if Vv
s a subsirIETRarmBeERb (LA B | ERIATROH et B Rt

i ndependerhekane} tsl gamﬁxﬁdﬁslmdwpmogrctmp \Ehltvss@ﬂl(QQZGf 63%4):anpei95-188 9y per S

"NRSS( 0 R T B B i) b i BISERy s B i e

i ndependenti)y 7.36-787 (ﬂﬂ,ezi{)ab%E(dmZFG&PE,”DH?:FBJI@(ddQD‘EZH’V?@% Wae(Ry,n R-is
substituted phenyl or ﬁ%l’l din and the substituents for - are sel ect ed

fromihe gFr_ (sl of 76 29t H 2 14 84$él(®gléﬂ; 9J7 GolBk "G NMR (BMSOdh)i ©28. énd V~,
Consist] 29(3‘8? 335, 057010 Sy 1oRRAcE édylégge?%# E’y glr‘%%%t}el Ml oal kyl |

L5 ° S RL G ST, O o ooy L RO 1
a ] - ] - y T a = y T a y
(- Aeshydr o, ; v

-N-(C, -6 6 alkyl, -NHC(0)-C,-6 alkyl, -OC(0O)NH Cb_" aryl ,
-NHC(0) 0-C, -6 al kyl, -S(O) C -6 alkyl and -SO,-C, -6 alkyl, ~~~herein if V
is a substituted group is substituted by one or nore halogen) up to

per - h&l os Bk i tReartion o Hemrwnb%ndnbwitélmltsomnatnherel nBis uptoa

tricyclic aromatic ring 10 struycture selected fromthe group consisting of
NI~thiDEt~ ~l"'~E f ~ ? JUN~®902 57 ' 0 99/32455 PCT/ US98' 260&2 O O\ ~ ~

\\N/ /T ~N\V/ \ /] and ~ / Lch ios S ituted or unsubstituted by
i on, jANnd rein n =0-3 and 5 10 each X is
f}E n chg of -ClV, -CO-RS,

hal ogen, up to per-hal osubstitg
i ndependently selected fromthe
-C(O)NR Rs~, -C(0)RS) -NC-, CRS -HSRB, -oNR RS~, -NRsC(O) ORS~)
-NR C(ORs~) C,_ C o alkyl, o-al kenyl, C,.,a-alkoxy _C -C, a cycloal kyl,
C6-C' arylN- (53[81'€Bllt)d+3kfzklﬁpb’l)-1€'- 3-dichlogeplzenyl)yres; - Pyriding kmbﬁknﬁaﬁy)ﬂ and

Z?th)i;'yt Mo rg'??l)t el &h%:a sﬁ@@i ngﬁé %ugflmﬁogx?&i%%g%%dn&ﬁ#é?? Eﬁgf}gfloar yl and
-Y-Ar; WneMu 0. 3IOfg, X.56ammol wh4 2|3-ditld dropheiyd isocyanate (eanahltmozdmtmo iane or
g})fe c&%ﬁ r&ﬁggos 1|z_l_é£'é§2endent I)II‘ I ?e%&l%ggfsg uﬁ]ﬁér&%& t1rr crgglakgtcl( nO§JRS~
. NRSC( O teigp -ov2Rtight2 | T2 §BactiBn hitx iR wikthes bhifbntidtdd @iHer reduced pressure
and the residue was separated between EtOAc (15 mL) and water (15 mL). The
organic layer was sequentially washed with a saturated NaHCO, solution (15 mL), a
IN HCI solution (15 mL) and a saturated NaCl solution (15 mL), dried (N2,S0,), and
20 concentrated under reduced pressure. A portion of the residue was by preparative
HPLC (C-18 column; 60% acetonitrile/40% water/0.05% TFA) to give the desired
urea (0.180 g, 34%): mp 169-170 °C; TLC (20% EtOAc/80% hexane) R, 0.57; 'H-
NMR (DMSO-d;) & 1.31 (s, 9H), 6.79 (s, 1H), 7.03 (s, 1H), 7.24-7.33 (m, 2H), 8.16
(dd, ~1.84, 7.72 Hz, 1H), 8.35 (s, 1H), 9.60 (s, 1H); *C-NMR (DMSO-d,) § 31.9
25 (3C), 34.0,103.4, 116.1, 119.3, 120.0, 123.4, 128.1, 131.6, 135.6, 138.1, 151.7, 155.2;
FAB-MS m/z (rel abundance) 343 ((M+H)", 83%), 345 (M+H+2)", 56%), 347
(M+H+4)", 12%).




wherein R and R5~ are independently selected fromH C -C ~ al kyg

al kenyl) C -C o cycloal kyl, C6-C" aryl, C -C' heteroaryl, C -C2 Ikaryl
C -C,, alkheteroaryl, up to per-hal osubst i t ut ed C-Co al kyl, up to
per - hal osubstituted C=., oal kenyl, up to per-hal osubstituted C~-C, o

cycl oal kyl u/s) to per-hal osubstlt%ed C6-C' aryl and up to

per - hal ostiB8? 2tﬁﬂed C, -C 3 heteroadryl) wherein Yis - )PCI51598’7-6RK2RS
-(CH)-m C(O) -CH(OH) -(CH)nD-) -1~ RCONRR -, -NRSC(O) -
-C(ONR -, -(CH)~, S (CH)rrN(R') , -0(CH)~,-) -CHX' -, -CX,-.

-S- (@) ~ Reagtion oN(Snb)(lmtpq AnilmmvﬁtthN -ﬂtdbonyldmi@lzolgeﬁqllmd by

AhdE. ~' n0 002 58 ' 0 991 32455 PCT/ US9fi ~26082 Ar is a
5-10- nenbgrezgltr'%lngﬁha%%t%rl?é'%é“g taining 0-2 nenbers of the group

consi sting of nitrogen, oxy and sul fur which is unsubstituted or

'substituted by hal ogen up tO\per-halo substi tut| on and optionally

N A2

substituted by Z~" wherein nljts 0O o0 Z is independently
selected fromthe group cons’ﬂﬁ\ n f 5 Rs) -C(0O)NR R ~) -C(0)R5)
-NG) -OR) - SRS, - NRsRs~, rI\RIC(HOR~, -NRQO)Rf , C -C o alkyl,

C -C o cycloal kyl) C6-C' ar C -C' heteroaryl, C-C, alkaryl, C -CZ

al khet eroaryl, substituted ,0 al kyl, substituted C, -C, o cycl oal kyl,
substituted C -C., alkaryl anhd substituted C, -Cz, al kheteroan~l; wherein if

Zis a SUtN‘-(ll-Phlét@(ﬂ-Bgéﬂlmtylli-pyx&zélslbwmu(ﬁ%rhunﬁﬂﬁﬂgﬂ)fpl%\gﬂ)mbst i4uents

[ ndependent I%/ sel ?ct ed 10 . fromthe group consisti
- C( O/ NRs ReolutioroRof ~ 4<fepyridinylmethyljeni 25 de(%ggRglm%lhdanNdV@(@ ORS~.

29. A CO”PQ:‘BBﬁ’ylﬁie gaﬁdl@t@ﬁ her ghidl Eingheng %@r&m tgg rv@is@uéEgY s

selected fromt roup con i stlng
- CH( OH) -, forCZ @),-then @xated WﬂXSI—ano{tl-pl@nywwb't-\imi -5-pyrédzole S(0138l §ygkB8 Q is a

Si X rrenber a t cont ai nin nitrqge substituted or

unsubst i t&%@?ﬁ‘f&ﬁgf L“K‘% 'ﬁﬁ&f 6%%% agé tﬁ”f@fﬁ‘g'n?hﬁffaﬁ‘ on g no- or

bi cyclic arsewittied wiﬂarmomr(es ﬁﬁ)smb@sa@eﬁ@dll@amaed)w&hmqwmmaﬁms of the
consi sting N, O and S, unsubsti ed or unsubstituted, by hal ogen

8[)0? go per %Hé{?l $QlptigR (30xmLy, dﬁedaaﬂlgé&)am §Qncgpitpd yndes redugedy 1 and s
0 or I. plesadf. 'l’ﬁe?é%m@W pefified B%' WoRithn ¢ &ﬁaggmgyn@mgaﬁwn 260%

p~~r|d|n~~l substituted or ‘unsubstituted by h to per
hal osubst iGHiCi:ote, 30% Beetene/70% QL) and7thd uesultingomaerislove s salized

ES/::-{ glsgsll napch/gﬂo §° %S%?%%gﬁ% %thlaﬁoqg?pq%df@ghg'?%o ﬁlﬁce)ﬁ &M@Ol e and
benzot hi aZIQ.lG/{6O°/$abbﬁ>hbﬁ40%€GH,@1,) R,0.56; 'H-NMR (DMSO-d,) & 1.25 (s, 9H); 3.86 (s,
15 2H), 6.34 (s, 1H), 7.11 (d, /=8.82 Hz, 2H), 7.19 (dm, /=6.25 Hz, 2H), 7.31 (4, /~1.84
Hz, 2H), 7.35-7.51 (m, 5 H), 8.34 (s, 1H), 8.42 (dm, J=5.98 Hz, 2H), 8.95 (s, 1H);
FAB-MS m/z (rel abundance) 426 ((M+H)*, 100%).

D. Interconversion of Ureas
20 D1. General Method for Electrophylic Halogenation of Aryl Ureas

g @
= N)LN cl
Br H H

N-(2-Bromo-5-tert-butyl-3-thienyl)-N’- (2-3-dichlorophenyl)urea To a slurry of N-
(5-tert-butyl-3-thienyl)-N"-(2,3-dichlorophenyl)urea (Method Clc; 3.00 g, 8.74 mmol)
in CHCI, (200 mL) at room temp was slowly added a solution of Br, (0.46 mL, 1.7
25 ' mmol) in CHC], (150 mL) via addition funnel over 2.5 h, causing the reaction mixture



unsubstituted by hal ogen, up to per-halo substitution, or Y-Q 1is

pht hal i m di nyl substituted or unsubstituted by hal ogen up to per- h!a?oJUN 2002
substitution, and 5 Z and X are independently selected fromthe group:
consisting of -R) -OR and -NHR , wherein R6 is hydrogen, C -C o al kyl or
C-Coc I and R is selecjed fromthe group consisting of hydrogen,
C~-C a aﬁé?@z ~é-06-cycl oal kyl an:gFCG- C, o-aryl) wherein W@ﬁ%’qﬁ“zcan be
substituted by hal ogen or up to per hal osubstitution. 10 31. A conpound of
claim26) wherein R is t-bur<Tl and R is substituted phenyl. 32. A

conmpound tofbecorat imo2dgenstnes. eStirrig iveaspdoatiptied 20 mis afdrawich ALadalydisny!l) Y is
-0-, -S or:-CH.-, a g X and ZTare | ndependently O, F%;GNO, or ,. 33. A

conpound Bfic thicﬁfn@%° TRACHA: nThe reaction Mmixtyne was cpncengraied ynsighepdageds or rul al
and phar ;@/@Q\ﬂéd, &id d}rlf?’esﬁiﬁ%%%@d%%@ﬂciaﬂeb‘ﬁﬁcfﬁﬁ rQufﬁn:ﬁ'ﬂoW»Jasﬂcﬁ ~herein A

Is R 1. 't~ ~ .~ R-~~herein R is selected fromthe group consisting
of t - but yfhpxape) to give the brumirgted produetces pinkpaveden 6345 2.9334): @yp 1800183l kyl and

nsuBst i1 Sreble R0t SO N Rl KO8R, I rvR OMBOT Bl SH 50
carbon at pog-7:31(ni, 2B} 7.8 ¢S IH)NE.1H(dQU=8.3["6/611¢2, 1H)PBBS5I(E, HYY, 9dRYEe
cont ai nlc\ﬂé}ZQ 0-~ nmenbers of the group consisti en) ox~~gen and

ng of nitro
sul fur) i elGINMR OMSOAe$ 31 S\BEN 34087 1, 117.9; lgOJNl%bﬁ)leg@, Ww280,0932455
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substit ueﬁsﬁs'éizlr?ggbzg{i%’ﬁslq%’gg?’ét?@% ’?‘rsg’"n’?gﬁ%%‘y%g&é%%@??ﬁ&' Z%)hal ogen)
up to per423aMHIHE,i10%)i on) and Xn) wherein n is 0-3 and each X is
i ndependent|ly selected fromthe group consisting of -CN, -CO Rs,
-C(APNR RS~, -C(0)R5, -NO-, -ORS, -SR, -NRSRs~) 5 -NR C(O OR3',
- NR DR0) RGeneral Mztbodifdry Metal-M&jiated| €eosyiCoupling, Reaatibumws withCHaldgen-
cycl oal ky c,yarvl, C -Cz, alkaryl, C -C' heteroaryl, C4-C-,
al khet ero%'?lgﬂg?“tgﬁt%%ﬁst uted C -C 0 alkyl) substituted C~-C, o0 al kenyl,
substituted C -C, 0 al koxyl, s tituted C -C o0 cycloal kyl, substituted
C -G, alkheteroaryl and -Y- where X is a substituted group) it is
substituted by one or nore subsfxf uegts y ndependently selected fromthe
group consisting of-CN, -CQ, RO\ 0JRs O)NRiR ~, -OR, -SRs, -NRSRS~)
-NO-, -NRsC(O Rs~) -NR C(0)OR ~/ andd haNoggn U@ to per-hal osubstitution;
wherein Rs and R5~ are indep ntl'y sele€@ed fromH C -C o alkyl, C=-C,o0
al kenyl, C, -C, o cycl oal kyl, "‘aryl, C -C' heteroaryl, C -C,, alkaryl)
C C, 1 S alkheteroaryl, up to per-halosubstituted C -C o0 alkyl) up to
per hal osulys@+Rhengh5-@r-butyl-dithienyl)-NV’e(R,3tdiciderophzhyBurteat i Tous eclutiyn 6f o

Cro K b o SLa AR SRS Al o35 o .15
and phenyltrimethyltin (0.21 mlL, 1.18 mmol) in DMF (15 ml) was added
Pd(PPh,),Cl, (0.082 g, 0.12 mmol), and the resulting suspension was heated at 80 °C
overnight. The reaction mixture was diluted with EtOAc (50 mL) and water (50 mL),
and the organic layer sequentially washed with water (3 x 50 mL) and a saturated

20 NaCl solution (50 mL), then dried (Na,SO,) and concentrated under reduced pressure.
The residue was purified by MPLC (Biotage®; gradient from 100% hexane to 5%
EtOAc/95% hexane) followed by preparative HPLC (C-18 column; 70% CH,CN/30%
water/0.05% TFA). The HPLC fractions were concentrated under reduced pressure
and the resulting aqueous mixture was extracted with EtOAc (2 x 50 mL). The

25 combined organic layers were dried (Na,SO,) and concentrated under reduced
pressure to give a gummy semi-solid, which was triturated with hexane to afford the
desired product as a white solid (0.050 g, 10%): mp 171-173 °C; TLC (5%
EtOAc/95% hexane) R,0.25; '"H NMR (CDCl,) § 1.42 (s, 9H), 6.48 (br s, 1H), 7.01 (s,
1H), 7.10-7.18 (m, 2H), 7.26-7.30 (m, 1H), 7.36 (app t, J=7.72 Hz, 2H), 7.39 (br s,




wherein ~' is -0, -S-) -N(RS)-, -(CH)-m -C(0)-, -CH(OH-) (CH)nO

-NR C(Ot~"RSRS~-, -NR C(0)-) C(O)NRS -O(CH;)m, -(CH,), ~S-) JUN 2002
-(CH,) ™\(RS) -) 20 -0(CH)~,-, -CHX -, -CX,-, -S-(CH,)m and
-IrT(RS)(CH,)m, m=1-3, and X |s halogen and Ar is a 5-10 nenber

.aromatic e cont ai ni ng 0 nbers of the group c ISdol f

ni trogen, %@Sﬁﬁgand sul fur ~~' hIC i's unsubstituted or g&'ﬁf?ﬁ% @@gg-by

hal ogen up to per-hal osubstitution and optionally substituted by Z-"
~t~herein n | is 0 35 to 3 and each Z is |ndependently selected fromthe

group condHt7.50(dot, S=689 Hz02HR 716 @dO/+320R7-72 HG(IBHNEC, NMRACPGIOR *, - SR )

eyl oal kP2 GRS L R g Ac A vag gt P4t 1R, Bty nass.

al ll;het er 0a29.0,(26)bER214, used, @36 8, anhkyss 3; ZE%BtNés mﬁﬁﬁ abﬁlmeeolcmaDlElE)y lSHEFC
substi t ut stitute ,; al khet eroan~I;
~ 7 JUN . E‘g@gﬂeﬁ%\b%g@ USQS; 260&2 wherein if Zis a substituted
. groug, it is substituted by the one or nore substituents independently
selected fromthe group consisting of-CN) -CO-Rs, -C(O)NR R ~, -ORS, -SR,
-NO~, - NRDAs~ Genmt&(e@ymof&ducm@(@montammr eASR is 06-C aryl,
C-C heteroaryl substi t ut C6 C'" aryl or 5 substituted C -C' heteroaryl)
wherein if R' is a substit ed group, |t is substituted by one or nore

e _grRQuUp consi sting of hal ogen)
= b-3 and each Vis
~sting of -CN, -CO-R,
OR, -OC(0O)NR RS, -NR C(O)CRS',
~! Oz C -C o alkyl, C3C o cycloal kyl, C6-C
aryl) C3-C, ~ heteroaryl) C ¥\ alkaryl) C-C , al khet eroaryl, substituted
C, -C o alkyl, substituted C--C02cycl oal kyl, substituted C6-C' aryl)
substi t ut lqﬁ-ﬁnlm@mﬁmﬁﬂ-bﬁwgﬁmﬁgl ,(;w- 4q4- @l karyl and substituted C

S

C,, 15 al khet eroar ere if is a su tltuted group, it is substituted
by one or pmﬂeyét@wphmbnm i ndfepealetion: |of é’eﬂle(étmmoﬁhcomﬁﬂe't@mfhé-

& Ry g O Re pReb ABSPREL DR ks it lipens 167 "5

~~~her e| N tiidse destriBed-imAd andoD14; r0dBy0eg) di6as ymaﬂ) ﬂeidcnedcﬂb(aemL) ¥ A

-C(O NRSRs' , -ORs, -SRS, -
SO Rs, -SOR, -NR C(O)R "

conmpound o Ffij 34, wherein R— S substituted or uns tituted phenyl or
pyri di nyl P agh UAE & AP USNE 4f VagRTRdrEgassad, t‘ﬁ%"“gﬁ‘“égfg
consistin r&&c&ﬂalmmwhaoaddadn%eﬂwpmly%néwc! By irdA boWder (28"RésH; N = O- 3,

and each i s independently selected fromthe group consisting of
substl t ut OBS4ril Qs oal). t The geactions mikwga wagstinredy vVigerously| yoder argen et o ar yl,

oS ! b e 16, @ Ph dhme L Olidgidreg frenihlcd of s FE@%) TG s
al kyl, - NT(he restiah Inykt)le( @)as euexed ah# yhe) solibiG(et) washed capioasly wnro@gtox) VH -
C. 20 o S O g oot ums P SunCi b s BB heaRR Rt NRAE Y s ¥

i's a substieliats powBROpRipitate FSmB)DThE fosiiles hxs eiforowasaxtacted vty a0 up to
per - hal ostggstlfagvtvl Oﬁptﬁ g A co yound of c p 35% wherein B |s é& to a
{

tricyclic (Zxentmle, amdthe eqmmmrsa%l%rts&mw Math g sgtpatedoN ng of 5
10 OpN \ FoRitidn /(2 x 300 mL) until foaming ceased. The resulting solution was dried

(MgSO,) and concentrated under reduced pressure. The resulting white solid was
purified by column chromatography (gradient from 30% acetone/70% CH,Cl, to 50%
acetone/50% CH,Cl,) to give the product as a white solid (0.165 g, 57%): TLC (50%
acetone/50% CH,Cl,) R, 0.50; 'H NMR (DMSO-d,) & 1.24 (s, SH), 5.40 (br s, 2H),

25 6.34 (s, 1H), 6.57 (d, /=8 Hz, 2H), 6.67 (s, 1H), 6.94 (d, /=6 Hz, 2H), 7.12 (app t,
J=8 Hz, 1H), 7.47 (d, /=9 Hz, 2H), 7.57 (d, /9 Hz, 2H), 8.31 (d, /=6 Hz, 2H), 8.43
(s, 1H), 9.39 (s, 1H); FAB-MS m/z 459 (M+H)").
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per - hal osubstitution, and ~herein n = 0-3 and each X is independar?‘u 9 2002
selected firomthe group consisting of -CN, -CO RS, -C(O) NR Rs~, -C(O'R5,
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C3C, , hetgr@%)ldzgr y‘Ig,5 C-¢C, al kheterggry and substituted ém&ﬁ?gs&‘f%z
substituted C= ,0 al kenyl) substituted C, ., o0 al koxy, substituted C C o]
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al khea er oatieyl theV%ﬁl‘l&nQ sblutidh iveasaseguéially wvashed rwittp wdtér (39 sf)sdndt wt ed by

one or nore substi s i ndependent | | ect ed fromthe gr oup,consi sting
of -CN, - @Gefusted N& m@hsdmdsﬁdﬁg Watedzen or Ipduced o) R5~_and
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s ~~~herein ~' is selected fromthe group conS|st|n -0, - S

-SCH, -, - Grans5Ye BOAolpxane 1076 FO&M25% hegand)ito gla—&c}pr@dmt asOTH: - x
IS haloe {Tei{ﬁbr err.}o troen,
substit gt S)&"tgrgoﬁﬁg(g 4? /E} b?i‘h g ﬁb&%@? g‘gr&ﬁi{%su St ?‘I ion; 'gvt =
"~r 715 ~ SKBMSOd,) & 1.26 (s, 9H), 2.05 (s, 3H), 6.35 (s, 1H), 6.92-6.97 (m, 4H), 7.05-7.18

(m, 2H), 7.32-7.45 (m, 5H), 7.64-7.73 (m, 2H), 8.38 (s, 1H), 9.00 (s, 1H), 10.16 (s,

1H); FAB-MS m/z 484 ((M+HY)").




1 1 JUN 2002 64 WD 9932455 PCTI US98126082 Q@ is a nono- or bicyc iTCJUN 2002
aromatic structure of 3 to 10 carbon atons and 0-4 nenbers of the group
consisting of N, O and S) unsubstituted or unsubstituted by hal ogen up to
per - hal osubstitution, X, Z) n and nl are as defined in claiml1, and s =0
or 1. 5 mpound of claim 34 wherein Qis phenyl LAl oyl ,
substi tu't%g%9923r2§%nsubsti tuted by hal ogen) up to perhal osugé}l/?%(%{l?%sg, -Q

sel ected fromthe group consisting of phenyl, pyridinyl, naphthyl) 10

pyri m di ' ' ' ' ' i 471 hifﬁ? 1)
substi t u?gl(kf %&hg{dg&%@lﬁoﬁj sg%%g’%da%&éﬁ%g&t%oﬁnpgw Hgﬁ(ggngh%s I Au#i on, or
Y-Q is phstersabiore:di nyl substituted or unsubstituted by hal ogen up to
per-hal o substitution, and Z and X are i ndependently selected fromthe

group consisti,ng of, = - OR and .- NHR ein R6 is hydrogen,

C -C, o- am@ear C, 7&'@%&%?6’&'28 b“ﬂﬂyﬂz\gﬂ}gbﬁ“sel ected fromthe group
consi sting of hydrogen, C -C o0 yl, Cs-C6-cycloal kyl and Ca C, o0 aryl,
wherein R6 and R can be substituyed by hal ogen or up to

per hal osubstitution. 39. A conp of %cl aim 34, wherein R is t-but~~l and

R - is 20 unsubstituted or substif yl . 40. A conpound of claim 37,

Wner;i n Qis phenyl, Q is phenylgtor pyrHdinyl) ~' is -O, -S or -CH, -,
and and Z are independently ClL, F, NO= or CF,. 41. A conpound of claim
40, ~her pip—R—-s—t+—baty—414F et 7 —-UN-2002—65 9932455

2 i | 1
PCT/ US98f 2608p 42. A cdnmpound of cl@im3 of tlhe for IMaﬂs—Eu N\ ONN
HCNHB whefein B and R are as deéfinédm i 4, . A ound of
claim42) whelein ﬁ{' i g sel ec;ed fror%]gugl;]%?t ﬁc@dﬁg d SLP%g'ubsﬁﬁu't ¢d nenbers
of the gEME bonsikst| of pRenyl anfO iRy \System o [Souscq]s| Methed ;
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In Vitro raf Kinase Assay:
In an in vitro kinase assay, raf is incubated with MEK in 20 mM Tris-HCI, pH 8.2
10 containing 2 mM 2-mercaptoethanol and 100 mM NaCl. This protein solution (20
pL) is mixed with water (5 puL) or with compounds diluted with distilled water from
10 mM stock solutions of compounds dissolved in DMSO. The kinase reaction is
initiated by adding 25 pL [y-*PJATP (1000-3000 dpm/pmol) in 80 mM Tris-HCl, pH
7.5, 120 mM NaCl, 1.6 mM DTT, 16 mM MgCl,. The reaction mixtures are
15 incubated at 32 °C, usually for 22 min. Incorporation of **P into protein is assayed by
harvesting the reaction onto phosphocellulose mats, washing away free counts with a
1% phosphoric acid solution and quantitating phosphorylation by liquid scintillation
counting. For high throughput screening, 10 uM ATP and 0.4 pM MEK are used. In
some experiments, the kinase reaction is stopped by adding an equal amount of
20 Laemmli sample buffer. Samples are boiled 3 min and the proteins resolved by
electrophoresis on 7.5% Laemmli gels. Gels are fixed, dried and exposed to an
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Y6 109& () - YZS#lo%& YF1 0%& ( 0%&' ()-F, 109%& gj kSuS1/
108~ & (depanderyo egﬂz oﬁ&mwm@eﬁ es Wersgoblgined. uﬁ@@q)-
(Rockville MD) and mamtamcd in RPMI with 10% heat inactivated fetal bovine
serum and 200 mM glutamine. Cell culture media and additives are obtained from
Gibco/BRL (Gaithersburg, MD) except for fetal bovine serum (JRH Biosciences,
Lenexa, KS). In a standard proliferation assay for anchorage dependent growth, 3 X
15 10° cells are seeded into 96-well tissue culture plates and allowed to attach overnight
at 37 °C in a 5% CO, incubator. Compounds are titrated in media in dilution series
and added to 96 well cell cultures. Cells are allowed to grow 5 days typically with a
feeding of fresh compound containing media on day three. Proliferation is monitored
by measuring metabolic activity with standard XTT colorimetric assay (Boehringer
20 Mannheim) measured by standard ELISA plate reader at OD 490/560, or by
measuring *H-thymidine incorporation into DNA following an 8 h culture with 1 pCu
*H-thymidine, harvesting the cells onto glass fiber mats using a cell harvester and

measuring *H-thymidine incorporation by liquid scintillant counting.

25 For anchorage independent cell growth, cells are plated at 1 x 10°to 3 x 10’ in 0.4%
Seaplaque agarose in RPMI complete media, overlaying a bottom layer containing
only 0.64% agar in RPMI complete media in 24-well tissue culture plates. Complete
media plus dilution series of compounds are added to wells and incubated at 37 °C in
2 5% CO, incubator for 10-14 days with repeated feedings of fresh media containing

30 compound at 3-4 day intervals. Colony formation is monitored and total cell mass,
average colony size and number of colonies are quantitated using image capture

technology and image analysis software (Image Pro Plus, media Cybemnetics).
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109 & .
\{0@;3 I/()]_O(y& (;)Yl 1%9%%& c(f)thc ml%l% %/ﬁ%‘(% thé% %6%%/@*% M&%ég%g/% ()-
kP$9! 10%e t@acers) medxateg @y@z}fﬁ;&xa@; can be pcrformed as follows:

CDI nw/nu mice (6-8 weeks old) are injected subcutaneously into the flank at 1 x 10°
10 cells with human colon adenocarcinoma cell line. The mice are dosed i.p., i.v. or p.o.
at 10, 30, 100, or 300 mg/Kg beginning on approximately day 10, when tumor size is
between 50-100 mg. Animals are dosed for 14 consecutive days once a day; tumor

size was monitored with calipers twice a week.

15 The inhibitory effect of the compounds on raf kinase and therefore on tumors (e.g.,
solid cancers) mediated by raf kinase can further be demonstrated in vivo according to
the technique of Monia et al. (Nat. Med. 1996, 2, 668-75).

20 The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this

invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the essential
25 characteristics of this invention and, without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to

various usages and conditions.
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cycloalkyl, up to per-halosubstituted C,-C,, alkyl and up to per-halosubstituted C,-C,,

15 cycloalkyl;
B is a substituted or unsubstituted, up to tricyclic, aryl or heteroaryl moiety of
up to 30 carbon atoms with at ieast one 5- or 6-member aromatic structure containing
0-4 members of the group consisting of nitrogen, oxygen and sulfur, wherein if B is a
substituted group, it is substituted by one or more substituents independently selected
20 from the group consisting of halogen, up to per-halosubstitution, and X,
wherein n is 0-3 and each X is independently selected from the group
consisting of -CN, -CO,R?, -C(O)NR’R¥, -C(O)R’, -NO,, -OR’, -SR*, -NR’R¥,
-NR*C(O)OR?, -NR’C(O)R*, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkoxy, C,-C,,
cycloalkyl, C,-C,, aryl, C,-C,, alkaryl, C,-C,; heteroaryl, C,-C,; alkheteroaryl,
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substituted C,-C,, alky!, substituted C,-C,, alkenyl, substituted C,-C,, alkoxyl,
substituted C;-C,, cvcloalkyl, substituted C,-C,, alkheteroaryl and -Y-Ar;
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substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl, substituted C,-C,, aryl,
substituted C,-C,, heteroaryl, substituted C,-C,, alkaryl and substituted C,-C,,
alkheteroaryl,

where if V is a substituted group, it is substituted by one or more substituents
independently selected from the group consisting of halogen, up to per-
halosubstitution, -CN, -CO,R®, -C(O)R’, -C(O)NR’R®, -NRR?, -OR’, -SR?,
-NR*’C(O)R?, -NR*C(O)OR* and -NO,;

wherein R® and R* are each independently as defined above.

2. A compound of claim 1, wherein R? is substituted or unsubstituted
phenyl or pyridinyl, and the substituents for R? are selected from the group consisting
of halogen, up to per-halosubstitution and V,, wherein n = 0-3, and each V is
independently selected from the group consisting of substituted and unsubstituted C,-
C, alkyl, C,-C,, cycloalkyl, C(-C,, aryl, -NO,, -NH,, -C(0)-C,-, alkyl, -C(O)N-(C,
alkyl),, -C(O)NH-C,, alkyl -O-C,, alkyl, -NHC(O)H, -NHC(O)OH, -N(C,-
alkyl)C(0)-C,-~s alkyl, -N-(C,-, alkyl)C(0)-C,-; alkyl, -NHC(O)-C,-¢ alkyl, -OC(O)NH
Cqy4 aryl , -NHC(0)O-C,-calkyl, -S(0)-C,-¢alkyl and -SO,-C,-¢alkyl,

wherein if V is a substituted group, it is substituted by one or more halogen, up
to per-halosubstitution.

3. A compound of claim 2, wherein B is up to a tricyclic aromatic ring

structure selected from the group consisting of
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which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein

n=0-3 and

each X is independently selected from the group consisting of -CN, -CO,R’,
-C(O)NR’R?, -C(O)R?, -NO,, -OR?, - SR’, - NR*R®, -NR*C(O)OR?, -NR*C(O)R?, C,-
C,o alkyl, G, jc-alkenyl, C, ;,-alkoxy, C,-C,, cycloalkyl, C-C,, aryl, C,-C,, alkaryl, C,-
C,; heteroaryl, C,-C,; alkheteroaryl, and substituted C,-C,, alkyl, substituted C,,,-
alkenyl, substituted C, ,-alkoxy, substituted C,-C,, cycloalkyl, substituted C,-C,,
alkheteroary] and -Y-Ar;

wherein if X is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of -CN, -CO,R,
-C(O)R’, -C(O)NR’R?, -OR’, -SR%, -NR*R?, -NO,, -NR*C(O)R® , -NR’C(O)OR® and
halogen up to per-halosubstitution;

wherein R* and R® are independently selected from H, C,-C,, alkyl, C,. -
alkenyl, C,;-C,, cycloalkyl, C,-C,, aryl, C;-C,; heteroaryl, C,-C,, alkaryl, C,-C,,
alkheteroaryl, up to per-halosubstituted C,-C,, alkyl, up to per-halosubstituted C, o~
alkenyl,_up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C,-C,,
aryl and up to per-halosubstituted C,-C,, heteroaryl,

wherein Y is - O-, -8-, -NR®)-, -«(CH,)-p, -C(0)-, -CH(OH)-, -(CH,).0-,
-NR*C(O)NR’R’-, -NR*C(0)-, -C(O)NR’-, -(CH,),S-, -(CH,).NR®)-, -O(CH,),~,
-CHX*-, -CX,-, -S-(CH,),~ and -NR*)(CH,),.-,

m = 1-3, and X* is halogen; and

Ar is a 5-10_member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
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halogen up to per-halo substitution and optionally substituted by Z,,, wherein nl is 0
to 3 and each Z is independently selected from the group consisting of —CN,

-CO,R?, -C(O)NR’R’, -C(O)R?, -NO,, -OR’, - SR?, - NR*R*, -NR*C(O)OR?,
-NR’C(O)R’, C,-C,, alkyl, C;-C,, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl, C,-C,,
alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl,
substituted C,-C,, alkaryl and substituted C,-C,, alkheteroaryl; wherein if Z is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of -CN, -CO,R’, -C(O)NR’R?, -OR?, -SR®, -NO,, -NR°R?,
-NR*C(O)R® and -NR*C(O)OR?.

4. A compound of claim 1, wherein B is

X,
—fr—ada,
wherein

Y is selected from the group consisting of -O-, -S-, -CH,-, -SCH,-, -CH,S-,
-CH(OH)-, -C(0)-, -CX*,, -CX"H-, -CH,0- and -OCH,-,

X' is halogen,

Q is a six member aromatic structure containing 0-2 nitrogen, substituted or
unsubstituted by halogen, up to per-halosubstitution;

Q' is a mono- or bicyclic aromatic structure of 3 to 10 carbon atoms and 0-4
members of the group consisting of N, O and S, unsubstituted or unsubstituted by
halogen up to per-halosubstitution,

X,Z,nand nl arc as defined inclaim l,ands=0or 1.

5. A compound of claim 4, wherein

Q is phenyl or pyridinyl, substituted or unsubstituted by halogen, up to per-
halosubstitution,

Q' is selected from the group consisting of phenyl, pyridinyl, naphthy},
pyrimidinyl, quinoline, isoquinoline, imidazole and benzothiazolyl, substituted or
unsubstituted by halogen, up to per-halo substitution, or Y-Q' is phthalimidinyl
substituted or unsubstituted by halogen up to per-halo substitution, and
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Z and X are independently selected from the group consisting of —R®, -OR®
and -NHR’, wherein R® is hydrogen, C,-C,.-alky! or C;-C,o-cycloalkyl and R’ is
selected from the group consisting of hydrogen, C,-Cyo-alkyl, C,-Cg-cycloalkyl and
Ce-Cyo-aryl, wherein R® and R’ can be substituted by halogen or up to per-

5 halosubstitution.

6. A compound of claim 1, wherein R'is t-butyl and R?is unsubstituted

or substituted phenyl.

7. A compound of claim 4, wherein Q is phenyl, Q' is phenyl or
pyridinyl, Y is —O-, -S- or ~CH,-, and X and Z are independently Cl, F, NO, or CF,.

8. A compound of claim 7, wherein R' is t-butyl.

9. A compound of claim 1 of the formula

R1
s/g
/ N

R? NH-C-NH-B
wherein B is phenyl or substituted phenyl substituted by one or more substituents
independently selected from the group cosisting of halogen and X, wherein X and n

are as defined in claim 1, and wherein R' and R? are as defined in claim 1.

10. A compound of claim 9, wherein R? is selected from substituted and
unsubstituted members of the group consisting of phenyl and pyridinyl, wherein if R?
is a substituted group, it is substituted by one or more of the substituents selected from

the group consisting of halogen and V,, wherein n and V are as defined in claim 1.

11. A compound of claim 1 of the formula
t-Bu
7NN
o}
I
R NH-C-NH-B

AMENDED QUEFT
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wherein B and R? are as defined in claim 1.

12. A compound of claim 11, wherein R? is selected from substituted and
unsubstituted members of the group consisting of phenyl and pyridinyl, wherein if R?
is a substituted group, it is substituted by one or more substituents selected from the
group consisting of halogen and W,, wherein n = 0-3, and W is selected from the
group consisting of -NO,, -C,-; alkyl, -NH(O)CH,, -CF,, -OCH,, -F, -Cl, -NH,,
-SO,CH, , pyridinyl, phenyl, up to per-halosubstituted phenyl and C,-C, alkyl
substituted phenyl.

13. A compound of claim 1 of the formula

-Bu

R NH-C-NH-B

wherein B and R? are as defined in claim 1.

14. A compound of claim 13, wherein R? is selected from substituted and
unsubstituted members of the group consisting of phenyl] and pyridinyl, wherein if R
is a substituted group, it is substituted by one or more substituents selected from the
group consisting of halogen and W,, wherein n = 0-3, and W is selected from the
group consisting of -NO,, -C,-, alkyl, -NH(O)CH,, -CF,, -OCH,, -F, -Cl, -NH,,
-SO,CH, , pyridinyl, phenyl, up to per-halosubstituted phenyl and C,-C, alkyl
substituted phenyl.

15. A method for the treatment of disease mediated by raf kinase, comprising
administering a compound of formula I or a pharmaceutically acceptable salt thereof:
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wherein A is a heteroaryl selected from the group consisting of

wherein R is selected from the group consisting of C,-C,, alkyl, C,-C,,

cycloalkyl, up to per-halosubstituted C,-C,, alkyl and up to per-halosubstituted C,-C,,

cycloalkyl;
R! R! R
N7 )\ S
I'J l , T—— and —
R{ R/ R
5 B is a substituted or unsubstituted, up to tricyclic, aryl or heteroaryl moiety of

up to 30 carbon atoms with at least one 5- or 6-member aromatic structure containing
0-4 members of the group consisting of nitrogen, oxygen and sulfur, wherein if B is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of halogen, up to per-halosubstitution, and X,

10 wherein n is 0-3 and each X is independently selected from the group
consisting of -CN, CO,R?, -C(O)NR’R?, -C(O)R?, -NQ,, -OR?, - SR?, - NR’R?,
-NR’C(O)OR?, -NR’C(O)R*, C,-C,, alkyl, C,,-alkenyl, C,~alkoxy, C,-C,,
cycloalkyl, C.C,, aryl, C,-C,, alkaryl, C,-C,; heteroaryl, C,-C,, alkheteroaryl,
substituted C,-C,, alkyl, substituted C,,,~alkenyl, substituted C,,,-alkoxy, substituted

15 C;-C,, cycloalkyl, substituted C,-C,, alkheteroaryl and -Y-Ar;

where X is a substituted group, it is substituted by one or more substituents
independently selected from the group consisting of -CN, -CO,R?, -C(O)R’,
-C(O)NR®R?, -OR?, -SR?, -NR°R?, -NO,, -NR’C(O)R?, -NR*C(O)OR" and halogen up
to per-halosubstitution;

20 wherein R® and R® are independently selected from H, C,-C,, alkyl, C, ¢
alkenyl, C,-C,, cycloalkyl, C.-C,, aryl, C,-C,, heteroaryl, C,-C,, alkaryl, C.-C,,
alkheteroaryl, up to per-halosubstituted C,-C,, alkyl, up to per-halosubstituted C, -
alkenyl ,_up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C-C,,
aryl and up to per-halosubstituted C,-C,, heteroaryl, wherein Y is - O-, -S-, -NR?)-,

25 -(CH,)-y, -C(0)-, -CH(OH)-, -(CH,),0-, -(CH,):S-, -(CH)-NR")~, -O(CH,),;-,
-CHX*, -CX%;-, -S-(CH,),,- and -NR*)(CH,),.-,

m = 1-3, and X*is halogen; and
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Ar is a 5- or 6-member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
halogen up to per-halosubstitution and optionally substituted by Z,,, wherein n1 is 0
to 3 and each Z is independently selected from the group consisting of ~CN, -C(O)R".
-CO,R’, -C(O)NR’R?, -C(O)NR?, -NQ,, -OR’, -SR®, -NR°R®, -NR*C(O)OR?,
-NR’C(O)R?, C,-C,, alkyl, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,; heteroaryl, C,-C,,
alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl,
substituted C,-C,, alkaryl and substituted C,-C,, alkheteroaryl;

wherein if Z is a substituted group, it is substituted by the one or more
substituents independently selected from the group consisting of -CN, -CO,R®,
-C(O)NR'R?, -OR?, -SR’, -NQ,, -NR*R¥ , -NR*C(O)R* and -NR*C(O)OR?, and

wherein R? is C-C,, aryl, C,-C,, heteroaryl, substituted C,-C,, aryl or
substituted C,-C,, heteroaryl,

wherein if R? is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of halogen, up to per-
halosubstitution, and V,,

wherein n = 0-3 and each V is independently selected from the group
consisting of -CN, -CO,R?, -C(O)NR*R?, -OR’, -SR?, -NR*R?, -OC(O)NR’R*,
-NR’C(O)OR?, -NR*C(0)OR?, -SO,R?, -SOR?, -NR’C(O)R?, -NO, C,-C,, alkyl, C,-
C,o cycloalkyl, C¢-C,, aryl, C,-C,, heteroaryl, C,-C,, alkaryl, C,-C,, alkheteroaryl,
substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl, substituted C¢-C,, aryl,
substituted C;-C,, heteroaryl, substituted C,-C,, alkaryl and substituted C,-C,,
alkheteroaryl,

where V is a substituted group, it is substituted by one or more substituents
independently selected from the group consisting of halogen, up to per-
halosubstitution, -CN, -CO,R?, -C(O)R?, -C(O)NR’R?, -NR°R’, -OR’, -SR?,
- NR’C(O)R?, -NR*C(O)ORand -NO,,

wherein R® and R* are each independently as defined above.

16. A method as in claim 15, wherein R? is selected from substituted or
unsubstituted members of the group consisting of phenyl and pyridinyl, and the
substituents for R? are selected from the group consisting of halogen, up to per-

halosubstituition and V,, wherein n = 0-3, and each V is independently selected from
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the group consisting of substituted and unsubstituted C,-C, alkyl, C,-C,, cycloalkyl,
Cq-C,p aryl, -NO,, -NH,, -C(0)-C,-; alkyl, -C(O)N-(C,-, alkyl),, -C(O)NH-C,-; alky] -
0-C,-s alkyl, -NHC(O)H, -NHC(O)OH, -N(C,-; alkyl)C(O)-C,-; alkyl, -N-(C,-
alkyD)C(0)-Cy-¢ alkyl, -NHC(0)-C,-salkyl, -NHC(0)O-C;-¢ alkyl, -5(0)-C,-, alkyl
and -SO,-C,-salkyl,

wherein if V is a substituted group, it is substituted by one or more halogen, up
to per-halosubstitution.

17. A method as in claim 15, wherein B is up to a tricyclic aromatic ring
structure selected from the group consisting of

_@&'_Q&
Jsaciheas)

which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein
n=0-3 and
5 each X is independently selected from the group consisting of ~CN, -CO,R’,
-C(O)NR’R?, -C(O)R®, -NO,, -OR’, - SR’, - NR°R’, -NR*C(O)OR?, -NR*C(O)R’, C;-
C,, alkyl, C,c-alkenyl, C, ,,-alkoxy, C,-C,, cycloalkyl, Cs-C,, aryl, C,-C,, alkaryl, C,-
C,, heteroaryl, C,-C,, alkheteroaryl, and substituted C,-C,, alkyl, substituted C, -
alkenyl, substituted C,-alkoxy, substituted C,-C,, cycloalkyl, substituted C,-C,,
10 alkheteroaryl and -Y-Ar;
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wherein if X is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of —-CN, -CO,R?,
-C(O)R?, -C(O)NR'R?, -OR?, -SR?, -NR’R?, -NO,, -NR’C(O)R* , -NR*’C(O)OR* and
halogen up to per-halosubstitution;
wherein R? and R are independently selected from H, C,-C,, alkyl, C, -alkenyl,
C,-C,, cycloalkyl, C(-C,, ary}, C,-C,, heteroaryl, C,-C,, alkaryl, C,-C,, alkheteroaryl,
up to per-halosubstituted C,-C,, alkyl, up to per-halosubstituted C,,,-alkenyl, up to
per-halosubstituted C;-C,, cycloalkyl, up to per-halosubstituted C,-C,, aryl and up to
per-halosubstituted C,-C,, heteroaryl,

wherein Y is - O-, -8-, -N(R®)-, -(CH,)-,, -C(0)-, -CH(OH)-, -(CH,),,0-,
-NR*C(O)NR’R*-, -NR’C(0)-, -C(O)NR’-, -(CH,),.S-, -(CH,).NR®)-, -O(CH,),~ -
CHX*-, -CX"y-, -S-(CH,),.- and -N(R*)(CH,),-,

m = 1-3, and X" is halogen; and
Ar is a 5-10 member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
halogen up to per-halosubstitution and optionally substituted by Z,, wherein nl is 0 to
3 and each Z is independently selected from the group consisting of —CN, -C(O)R?,
-CO,R?, -C(O)NR’R?, -C(O)R’, -NO,, -OR’, - SR?, - NR*R¥, -NR*C(O)OR?,
-NR’C(O)R?, C,-C,, alkyl, C,-C,, cycloalkyl, C(-C,, aryl, C,-C,; heteroaryl, C,-C,,
alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl,
substituted C,-C,, alkaryl and substituted C,-C,; alkheteroaryl; wherein if Z is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of —-CN, -CO,R?, -C(O)NR’R?, -OR’, -SR’, -NO,, -NR°R*,
-NR*C(O)R® and -NR’C(O)OR’.

18. A method of claim 15, wherein B is

Xn
I
—Q—(_Y— Q"'):_Zm
wherein

Y is selected from the group consisting of -O-, -S-, -CH,-, -SCH,-, -CH,S-,
-CH(OH)-, -C(0)-, -CX",, -CX*H-, -CH,0- and -OCH,-,
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X is halogen,
Q is a six member aromatic structure containing 0-2 nitrogen, substituted or
unsubstituted by halogen, up to per-halosubstitution;
Q! is a mono- or bicyclic aromatic structure of 3 to 10 carbon atoms and 0-4
5 members of the group consisting of N, O and S, unsubstituted or unsubstituted by
halogen up to per-halosubstitution,

X,Z,nand nl are as defined in claim 15, ands=0or 1.

19. A method as in claim 18, wherein
10 Q is phenyl or pyridinyl, substituted or unsubstituted by halogen, up to per-
halosubstitution,

Q' is selected from the group consisting of phenyl, pyridinyl, naphthyl,
pyrimidinyl, quinoline, isoquinoline, imidazole and benzothiazolyl, substituted or
unsubstituted by halogen, up to per-halo substitution, or Y-Q' is phthalimidinyl

15 substituted or unsubstituted by halogen up to per-halo substitution, and

Z and X are independently selected from the group consisting of —R®, -OR®
and -NHR’, wherein R® is hydrogen, C,-C,¢alkyl or C,-C,,-cycloalkyl and R’ is
selected from the group consisting of hydrogen, C,-C,,-alkyl, C,-C,-cycloalkyl and
C,C,aryl, wherein R® and R’ can be substituted by halogen or up to per-

20 halosubstitution.

20. A method as in claim 18, wherein Q is phenyl, Q' is phenyl or
pyridinyl, Y is —O-, -S- or ~CH,-, and X and Z are independently Cl, F, NO, or CF,.

21. A method as in claim 15, which comprises administering a compound

of one of the formulae

t-Bu
ol |
’N NH-C-NH-B
R or
-Bu
X
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wherein B and R? are as defined in claim 15.

22. A method as in claim 21, wherein R? is selected from substituted and
unsubstituted members of the group consisting of pheny! or pyridinyl, wherein if R? is
-Bu

X
—_— @

R NH-C-NH-B
a substituted group, it is substituted by one or more substituents selected from the
group consisting of halogen and W, wherein n = 0-3, and W is selected from the
group consisting of -NO,, -C,-, alkyl, -NH(O)CH,, -CF,, -OCH,, -F, -Cl, -NH,,
-OC(O)NH- up to per-halosubstituted phenyl, -SO,CH, , pyridiny), phenyl, up to per-
halosubstituted phenyl and C,-C; alkyl substituted phenyl.

23. A method as in claim 15, comprising administering an amount of

compound of formula I effective to inhibit raf.

24. A pharmaceutical composition comprising a compound of claim 1 and

a pharmaceutically acceptable carrier.

25. A pharmaceutical composition comprising a compound of claim 2 and a

pharmaceutically acceptable carrier.
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5 26. A compound of formula I and pharmaceutically acceptable salts thereof

wherein A is

wherein R' is selected from the group consisting of C,-C,, alkyl, C;-C,,
cycloalkyl, up to per-halosubstituted C,-C,, alkyl and up to per-halosubstituted C,-C,,
cycloalkyl;

10 B is a substituted or unsubstituted, up to tricyclic, aryl or heteroaryl moiety of
up to 30 carbon atoms with at least one 5- or 6-member aromatic structure containing
0-4 members of the group consisting of nitrogen, oxygen and sulfur, wherein if B is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of halogen, up to per-halosubstitution, and X,

15 wherein n is 0-3 and each X is independently selected from the group
consisting of -CN, -CO.R?®, -C(O)NR’R?, -C(O)R?, -NO,, -OR’, -SR?, -NR*R?,
-NR*C(O)OR?, -NR’C(O)RY, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkoxy, C,-Cy
cycloalkyl, C,-C,, aryl, C,-C,, alkaryl, C,-C,; heteroaryl, C,-C,; alkheteroaryl,
substituted C,-C,, alkyl, substituted C,-C,, alkenyl, substituted C,-C,, alkoxyl,

20 substituted C,-C,, cycloalkyl, substituted C,-C,, alkheteroaryl and -Y-Ar;

where X is a substituted group, it is substituted by one or more substituents
independently selected from the group consisting of -CN, -CO,R’, -C(O)R?,
-C(O)NR'RY, -OR?, -SR?, -NR’R¥, -NO,, -NR*C(O)R’, -NR*C(O)OR* and halogen up

to per-halosubstitution;

¢ atiJED SHEET
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wherein R’ and R® are independently selected from H, C,-C,, alkyl, C,-C,,
alkenyl, C;-C,, cycloalkyl, C(-C,, aryl, C,-C,; heteroaryl, C,-C,, alkaryl, C,-C,,
alkheteroaryl, up to per-halosubstituted C,-C,, alkyl, up to perhalosubstituted C,-C,,
alkenyl, up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C,-C,,

5 aryl and up to per-halosubstituted C,-C,; heteroaryl,

wherein Y is -O-, -S-, -N(R?)-, -(CH))-,, -C(O)-, -CH(OH)-, -(CH,),.0-,
-NR'C(O)NR’R® -, -NR*C(0)-, -C(O)NR’, -O(CH,), -, -(CH,),.S-, -(CH,) .N(R®)-,
-O(CH,),,-, -CHX*-, -CX?, -S-(CH,),,- and -N(R*)(CH,) -,

m = 1-3, and X*is halogen; and

10 Ar is a 5-10 member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
halogen up to per-halosubstitution and optionally substituted by Z,,, wherein nl is 0
to 3 and each Z is independently selected from the group consisting of -CN,

-CO,R’, -C(O)NR’R?, -C(O)NR’, -NO,, -OR’, -SR’, -NR°R’, -NR*C(O)OR,

15 -C(O)R*, NR*C(O)R®, C,-C,, alkyl, C,-C,, cycloalkyl, Cs-C,, aryl, C,-C,; heteroaryl,
C;-C,, alkaryl, C,-C,; alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,,
cycloalkyl, substituted C,-C,, alkaryl and substituted C,-C,, alkheteroaryl;

wherein if Z is a substituted group, it is substituted by the one or more
substituents independently selected from the group consisting of ~CN, -CO,R®,

20 -C(O)NR'R?, -OR?, -SR’, -NO,, -NR’R*, -NR’C(O)R* and -NR*C(O)OR’, and

wherein R* is substituted C,-C,, aryl or substituted C,-C,, heteroaryl,
wherein if R* is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of halogen, up to per-

halosubstitution, and V,

wherein n = 0-3 and each V is independently selected from the group

consisting of -CN, -CO,R", -C(O)NR’R, -OR’, -SR*, -NR’R*, -C(O)R’,

-OC(O)NR'R¥, -NR’C(O)OR, -SO,R?, -SOR’, -NR‘C(O)R*, -NO, C,-C,, alkyl. C;-

C,. cycloalkyl, C,-C,, anyl, C,-C,, heteroaryl, C--C,, alkanl. C,-C., alkheteroaryl,

(2%
w

substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl, substituted C,-C,, aryl,
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substituted C,-C,; heteroaryl, substituted C,-C,, alkaryl and substituted C,-C,,
alkheteroaryl,
where if V is a substituted group, it is substituted by one or more substituents
independently selected from the group conmsisting of halogen, up to per-
5 halosubstitution, -CN, -CO,R’, -C(O)R?, -C(O)NR’R?, -NR’R¥, -OR?, -SR’,
NR’C(O)R*, -NR*C(O)OR"and -NO,;

wherein R* and R are each independently as defined above.

27. A compound of claim 26, wherein R? is substituted phenyl or
pyridinyl, and the substituents for R? are selected from the group consisting of
halogen, up to per-halosubstitution and V,, wherein n = 0-3, and each V is
independently selected from the group consisting of substituted and unsubstituted C,-
C, alkyl, C;-C,, cycloalkyl, C,-C,, aryl, -NO,, -NH,, -C(0)-C,-, alkyl, -C(O)N-(C,.
alkyl),, -C(O)NH-C,, alkyl -O-C,, alkyl, -NHC(O)H, -NHC(O)OH, -N(C,-
alkyl)C(0)-C,-, alkyl, -N-(C,- alkyl)C(O)-C,-, alkyl, -NHC(O)-C,-¢ alkyl, -OC(O)NH
C,.,s aryl , -NHC(0)O-C,-,alkyl, -S(0)-C,-4alkyl and -SO,-C,-;alkyl,

wherein if V is a substituted group, it is substituted by one or more halogen, up

to per-halosubstitution.

28. A compound of claim 27, wherein B is up to a tricyclic aromatic ring

10 structure selected from the group consisting of

‘QX\'_QX«
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which is substituted or unsubstituted by halogen, up to per-halosubstitution, and

wherein
n=0-3 and
5 each X is independently selected from the group consisting of -CN, -CO,R’,

-C(O)NR’R¥, -C(O)R?, -NO,, -OR’, - SR®, - NR’R’, -NR*C(0)OR*, -NR’C(O)R’, C,-
C,o alkyl, C,.-alkenyl, C, ,,-alkoxy, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,, alkaryl, C;-
C,; heteroaryl, C,-C,; alkheteroaryl, and substituted C,-C,, alkyl, substituted C,.,,-
alkenyl, substituted C, -alkoxy, substituted C,-C,, cycloalkyl, substituted C,-C,,
10 alkheteroaryl and -Y-Ar;

wherein if X is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of -CN, -CO,R®,
-C(O)R?, -C(O)NR’R?, -OR’, -SR’, -NR°R?, -NO,, -NR’C(O)R*, -NR’C(O)OR" and
halogen up to per-halosubstitution;

15 wherein R® and R¥ are independently selected from H, C,-C,, alkyl, C,.,o
alkenyl, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,; heteroaryl, C,-C,, alkaryl, C,-C,,
alkheteroaryl, up to per-halosubstituted C,-C,, alkyl, up to per-halosubstituted C, -
alkenyl,_up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C,-C,,
aryl and up to per-halosubstituted C,-C,, heteroaryl,

20 wherein Y is - O-, -S-, -N(R®)-, -(CH,)-n., -C(0O)-, -CH(OH)-, -(CH,),,O-,
-NR’C(O)NR*R? -, -NR*C(0)-, -C(O)NR*-, -(CH,),,S-, -(CH,),N(R®)-, -O(CH,),-,
-CHX?-, -CX’.-. -S-(CH.),,- and -N(R*)(CH.),~,

m = 1-3, and X" is halogen; and
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Ar is a 5-10. member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
halogen up to per-halo substitution and optionally substituted by Z,, wherein nl is 0
to 3 and each Z is independently selected from the group consisting of ~CN,

-CO,R’, -C(O)NR'R’, -C(O)R’, -NO,, -OR’, - SR?, - NR*R¥, -NR*C(O)OR?,
-NR’C(O)R’, C,-C,, alkyl, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl, C,-C,,
alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl,
substituted C,-C,, alkaryl and substituted C,-C,, alkheteroaryl; wherein if Z is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of -CN, -CO,R?, -C(O)NR’R?, -OR’, -SR?, -NO,, -NR*R¥,
-NR*C(O)R* and -NR’C(O)OR”®.

29, A compound of claim 26, wherein B is

X,
'—é—(—\' —_ Q"%S_an
wherein

Y is selected from the group consisting of ~O-, -S-, -CH.-, -SCH.-, -CH.S-,
-CH(OH)-, -C(0)-, -CX?, -CX*H-, -CH,0- and -OCH,-,

X is halogen,

Q is a six member aromatic structure containing 0-2 nitrogen, substituted or
unsubstituted by halogen, up to per-halosubstitution;

Q' is a mono- or bicvclic aromatic structure of 3 to 10 carbon atoms and 0-4
members of the group consisting of N, O and S, unsubstituted or unsubstituted by
halogen up to per-halosubstitution,

X.Z,nandnl are as defined inclaim 1,ands=0or 1.
30. A compound of claim 29, wherein

Q is phenyl or pyridinyl, substituted or unsubstituted by halogen, up to per-

halosubstitution,
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-C(O)NR'R’, -OR’, -SR’, -NR’R?, -NO,, -NR’C(O)R?, -NR*C(O)OR?® and halogen up
to per-halosubstitution;
yvherein R’ and R* are independently selected from H, C,-C,, alkyl, C,-C,q
alkenyl, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl, C,-C,, alkaryl, C,-C,,
15 alkheteroaryl, up to per-halosubstituted C,-C,, alkyl, up to perhalosubstituted C,-C,,
alkenyl, up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C,-C,,
aryl and up to per-halosubstituted C,-C,, heteroaryl,
wherein Y is -O-, -S-, -N(R%)-, -(CH,)-,,, -C(0)-, -CH(OH)-, -(CH,),,0-,
-NR*C(O)NR’R’-, -NR’C(Q)-, -C(O)NR’, -O(CH,),-, -(CH,),.S-, -(CH.),N(R*)-,
20 -O(CH,),-, -CHX*-, -CX%,-, -§-(CH,),,- and -N(R*)(CH,) .-,
m = 1-3, and X* is halogen; and

m™

Ar is a 5-10 member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
halogen up to per-halosubstitution and optionally substituted by Z,,, wherein nl is 0

25 to 3 and each Z is independently selected from the group consisting of -CN,
-CO,R’, -C(O)NR'R?, -C(O)NR?, -NO,, -OR’, -SR’, -NR*R*, -NR*C(O)OR?,
-C(O)R?*, NR*C(O)RY, C,-C,, alkyl, C,-C,, cycloalkyl, C,-C,, aryl, C;-C,; heteroaryl,
C--C,, alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C;-Cy,

cyeloalkyl. substituted C--C,, alkary! and substituted C,-C,, alkheteroaryl;
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S210%/$Y& (shbstitred C,-C,, heteroaryl, substituted C,-C,, alkaryl and substituted C,-C,,
15 alkheteroaryl,
where if V is a substituted group, it is substituted by one or more substituents
independently selected from the group consisting of halogen, up to per-
halosubstitution, -CN, -CO,R’, -C(O)R?, -C(O)NR’R’, -NR’R’, -OR’, -SR’,
-NR*C(O)R?, -NR*C(O)OR*and -NO;;

20 wherein R* and R¥ are each independently as defined above.

35. A compound of claim 34, wherein R’ is substituted or unsubstituted
phenyl or pyridinyl, and the substituents for R’ are selected from the group consisting
of halogen, up to per-halosubstitution and V,, wherein n = 0-3, and each V is
independently selected from the group consisting of substituted and unsubstituted C,-
C, alkyl, C,-C,, cycloalkyl, C,-C,, aryl, -NO,, -NH,, -C(0)-C,-, alkyl, -C(O)N-(C,;
alkyl),, -C(O)NH-C,, alkyl -O-C,, alkyl, -NHC(O)H, -NHC(O)OH, -N(C,-,
alky1)C(0)-C,-, alkyl, -N-(C,-, alky])C(0)-C,-, alkyl, -NHC(O)-C,-, alkyl, -OC(O)NH
C.... aryl , -NHC(0)O-C -, alkyl, -S(0)-C,-,atkyl and -50,-C,-,alkyl.
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5 which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein
n=0-3 and
each X is independently selected from the group consisting of ~CN, -CO,R’,
-C(O)NR'R?, -C(O)R’, -NO,, -OR?, - SR?, - NR’R, -NR*C(0)OR*, -NR’C(O)R*, C,-
10 C,, alkyl, C,,jo-alkenyl, C, ,-alkoxy, C;-C,, cycloalkyl, C¢-C,, aryl, C,-C,, alkaryl, C;-

C,, heteroaryl, C,-C,, alkheteroaryl, and substituted C,-C,, alkyl, substituted C,,-
alkenyl, substituted C, -alkoxy, substituted C,-C,, cycloalkyl, substituted C,-C,,
alkheteroaryl and -Y-Ar;

wherein if X is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of -CN. -CO.R*,
-C(O)R?, -C(O)NR'R?, -OR’, -SR?, -NR*R?, -NO,, -NR’C(O)R", -NR‘C(O)OR® and

halogen up to per-halosubstitution;
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=1-3, and X*is halogen; and

10 Ar is a 5-10_ member aromatic structure containing 0-2 members of the group
consisting of nitrogen, oxygen and sulfur which is unsubstituted or substituted by
halogen up to per-halo substitution and optionally substituted by Z_,, wherein nl is 0
to 3 and each Z is independently selected from the group consisting of -CN,

-CO,R?, -C(O)NR’RY, -C(O)R’, -NO,, -OR?, - SR®, - NR’R?, -NR*C(O)OR?,

15 -NR*C(O)R", C,-C,, alkyl, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,; heteroaryl, C,-C,,
alkaryl, C,-C,; alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl,
substituted C,-C,, alkaryl and substituted C,-C,, alkheteroaryl; wherein if Z is a
substituted group, it is substituted by one or more substituents independently selected
from the group consisting of -CN, -CO,R?, -C(O)NR'R?, -OR?, -SR®, -NO,, -NR*R’,

20 -NR*C(O)R* and -NR’C(O)OR'.

37. A compound of claim 34, wherein B is

X,
"“‘(I)—'(_\_ Q"")S—an
wherein

Y is selected from the group consisting of -O-, -S-, -CH,-, -SCH,-, -CH,S-,
25 -CH(OH)-, -C(0)-, -CX*,, -CX'H-, -CH,0- and -OCH.-,
X*is halogen,
Q is a six member aromatic structure containing 0-2 nitrogen, substituted or

unsubstituted by halogen, up to per-halosubstitution;
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Ce C,o-aryl wherein R® and R’ can be substituted by halogen or up to per-

halosubstitution.

39, A compound of claim 34, wherein R' is t-butyl and R? is

20 unsubstituted or substituted phenyl.

40. A compound of claim 37, wherein Q is phenyl, Q' is pheny! or
pyridinyl, Y is —=O-, -S- or ~CH,-, and X and Z are independently Cl, F, NO, or CF,.

41, A compound of claim 40, wherein R' is t-butyl.
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42, A compound of claim 1 of the formula
t-Bu

N7

|
N
R? NH-C-NH-B

wherein B and R? are as defined in claim 34.

43, A compound of claim 42, wherein R® is selected from substituted and
unsubstituted members of the group consisting of pheny! and pyridinyl, wherein if R’
is a substituted group, it is substituted by one or more of the substituents selected from
the group consisting of halogen and W, wherein n = 0-3, and W is selected from the
group consisting of -NO,, -C,-, alkyl, -NH(O)CH,, -CF,, -OCH,, -F, -Cl, -NH,,
-OC(O)NH- up to per-halosubstituted phenyl, -SO,CH,, pyridinyl, phenyl, up to per-
halosubstituted phenyl and C,-C; alky! substituted phenyl.
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