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SUBSTI TUTED HETEROCYCLI C Ugﬁ?éﬁb%
Field of the Invention This inVYention relates to the us eof a group
of aryl ureas in treating raf nediated 10 di seases. and pharnaceuti cal
conpositions for use in such therapy.

Background of the Invention The [err] oncogene is a nmajor
contributor to the devel opnment and progression of human solid

cancers and is mutated in 30% of all human cancers (Bolton et al. Ann. 15

Rep. Med. Chem 1994 ~ 74 es. 4682-9). In
its g nor mal , uA”ﬁ?&?t@ﬁéﬁ%ﬂﬁ@ﬁg@%%%&éﬁ%ﬁngl enent of the
signal transduction casCHETEROECVICIACOURPASM h factor receptors in
al nost all tissues (Avruch et al. Trends Bi ochem Sci. 1994, 19,

279-83). Biochemcally, ras is a guani ne nucl eotide binding protein,
and cycling between a GTP-bound a%E&BLMleMMGDP- bound resting formis:

20 stricthy: ks I y,.ras' endogenous .GIPase activity and of he
regul at ory pjrr)c‘) sfa‘ilgns. Bh ' Efhd3 tf’nt%t3 Y& e,ogg PR, of §Wlnur8%§n5’epe¥lé%l ’?? "'t‘?ﬁléate‘{

endogeriQus Clisesses. and phdrindcéiticall dofpositiBRs AR Use in such the}aggr efore the protein
delivers constitutive growh signals to downstream effecCtors such as

the enzyne raf kinase. This |leads to the cancerous growth of the cells

whi ch carry these nut anti gl\/agn@cm ei al .. Semn. Cancer Biol. 1994,
5, 247-53). It has 25 been g the effect of active
ras by inhi bithé PRIt ecégédnekis BmBjor contributot 181RE (1BELIG}HhEhA B;%/i i

adm ni stration of d'eact%:/ati ng ajnti bodies to ra E%ﬁgée ord ogssen of

expr essi on ohul@hFdlideanpery and wemntateddn 38%eofoall biomameanicersqBaltow et NEKnnt he

bst f f ki ol t h | f d
el s 18 neRes e Ght (99 5 (6STHE R, Fameet RS SalHh &4 4683, oot
Bi ochem Sci nod®9unmhfated 6mSOhe Fis il a Rby elefichi otggme %ﬁ%s@ﬂ
I 426-2 ave turther

1994, 269, 30105-8. Kolch et al. (Nature 1991, 349,
i ndi cat ed t h&ascaderdirscted by growthafactor paceptorsdn almyost all tismres ¢ARAh et gic Keende| |

i i 1 on' o el AR 75 LARR SRR Remicly RSP S bt ikl g s
e o) P Iy e TS 6555 g it
668- 75)2_0 strictly controlled by ras” endogenous GTPase StBEY| anduEhe<BIEgnlatd RUproteR()
\IQQTIQ ?J/Sgg /122 oli'éthe ras mutants in cancer cells, the endogenous GTPase activity is alleviated and,
therefore, the protein delivers constitutive growth signals to downstream effectors
such as the enzyme raf kinase. This leads to the cancerous growth of the cells which
carry these mutants (Magnuson et al. Semin. Cancer Biol. 1994, 5, 247-53). It has
25 been shown that inhibiting the effect of active ras by inhibiting the raf kinase
signaling pathway by administration of deactivating antibodies to raf kinase or by co-
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.
30 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
in membrane-associated oncogenes. Similarly, inhibition of raf kinase (by antisense
oligodeoxynucleotides) has been correlated in vitro and in vivo with inhibition of the

growth of a variety of human tumor types (Monia et al., Nat. Med. 1996, 2, 668-75).
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2 Summary of the Invention The present invention ptovidés
conmpounds WRi@le/gd186 | Nhi bitors of the enzyme raf ki nasepctiusysacdrBe
enzynme is a downstream effector of [err] the instant inhibitors are 5
useful in pharmaceutical conpositiong for human or veterinary use where
I nhibition of the raf kinase pathway is indicated, e.g., in the

treatnment of tunors and/or Sumrﬁﬁ%tﬁé‘fgf@hbngromh medi at ed by

raf ki nase. -In particular, the conpounds are useful in the treatment
of human or Theipresent mventionnprovides cempaunds syhiche anehinhybitorsr efsthe anzyhe raf

t hese cancers i s dependent upon the ras ot el L.gngl .transduction cascade
and 10t KRR GBCE B capate e dayefrite BERSTAF R P e prRt i phorm ar
cascadg, i . Geeful’it aﬂﬁaﬁhi’dc}uﬁéﬁi chibositions for l‘dnfiﬁ:% Br vACHRAr) u36 Wherd iBibRRAPOUNAS
of the invention are useful in (reating solid tancers, such as, for
exanpl e, caofithomaf kimsg .pathefayt iseinlicaigd, eganir des tredtimenpiofl, tumors and/dérl adder

or colon, nyeloid disorders (e. % , rrgf,l oid_| eukem a). or adenonmas (e. g.,
vi |l ous col GAACSERSGRM growts mediated bymatkinases A partigylan thespmpaunds geasefilbyi des

conpounds g ' €QaS. Locl wdi yl and

het er oaryl g‘ﬂﬁ%&%%g’gﬁé\/\% t&‘aﬁ%nﬁf %I:B [T%L hegé'f g‘?’“ﬁ%ﬁﬁ"m‘if{n gl{f‘%’e{ﬁg ﬂ}ggégg}&r?];vg]t ion

al so provi deesa caRéerods fdeperidestabpongiie ragfprowih sighsl trhmsdactionstatflel mdrumans
manmal s. Thus, the invention is directed to conpounds. and et hods

for thid 20 therefops:suseapeiblsrto seenenenbbis inteTuptign of e svrae i YR e
Coapei o B9, JHRE ARDERGEIS, e compofifdRRH B BlerleBl e Jsbtil, in tiehfifd ohid | .

aryl or canceh; tsRER ABY forBragtiple, dakdindtRast (.20 of ahd ingd! PaBcr¥s! fthyéid] east
one 5 or 6 nenper . aromatic structure containing 0-4 menpers of the
group consi dladdgr of celans guysloid xisorders (§.ge rmyelaids leukemia) orj adenomes &:Bar y|

noi ety disc i [ tail bel ow The aryl and heteroaryl

noi ety of Bwﬁ‘ﬁ’q%@t”a@ﬁ og'g%ar ate cyclic structures and can i nclude a
conbi ngsion of aryl, heteroaryl and cycloal kyl structures. The substituents
for these aryl and heteroaryl noieties can vary wdely and include hal ogen,
hydr ogen, 3dyhe prespatigeention dhereforeamevides compounds geasrally deseaibpdassaryldiedsn- based

noi eties, i ' ; | t al. . ul ,
it rogen. onggliihE bel0 AT and heteronrlf drlbetel Ahith i Ind Birpativals, THE L o
lF)) E[I_ ?\(JVSQS/ 50 7irsxvention alM@pi/idot bGRethod for treating a raf mediated disease state in humans or

3
suitabl e arpammals. hdthus.otheyinventioat isedirgciad o spmpewndsl and methadsaler thet are

not |ipyted ' ' LHatur cont ai ni. =30 .car at ons
and 1-3ri ngtge,%%?m logg%rﬁg%gkgfgrromm%&&%ﬁ ctﬁ ’?@‘“ﬁ%@%ﬁ%&fh“a § Iggrtg{'?%gri ng.
One or nore deimpolns of fonkigha Imay have 1-4 :

-l

|
A-NH-C-NH-B 1
wherein B is generally an unsubstituted or substituted, up to tricyclic, aryl or
heteroaryl moiety with 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,
25 oxygen and sulfur. A is a heteroaryl moiety discussed in more detail below.

The aryl and heteroaryl moiety of B may contain separate cyclic structures and can
include a combination of aryl, heteroaryl and cycloalkyl structures. The substituents
for these aryl and heteroaryl moieties can vary widely and include halogen, hydrogen,

30 hydrosulfide, cyano, nitro, amines and various carbon-based moieties, including those
which contain one or more of sulfur, nitrogen, oxygen and/or halogen and are
discussed more particularly below.
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5 carbon atoms replaced by oxygen, nitrogen and/or sulfur atons.
Exanpl es of wQi9¥3Ibeé aronatic ring structures include phenyl PCHUSPIIGATA |

napht hyl , pyrim di nyl, benzot hiazolyl, quinoline, isoquinoline,
phthalln1d|nyl and” combi nat i ons 3 thereof such as, diphenyl ether
(phenyl oxyphenyl ), di phenyl thioether 10 (phenylthiophenyl)

(pyri di nyl oxyphen pyrrdiny ph eny pyrid
t hi oet her ~ aromatic Tyrig stiugiurss| coptaisisng: (fy3Q carbomatemsised 2 b h‘i"ﬁo?tylFaSt 0@@ REr

(benzot hi azwhwhopsy@b@ﬁiehber aromanc rﬂfgenﬁ)ln@%‘i‘zrﬁéx@ GfZikse rifdy #ay have 1-4
(benzot. hi azo I th| 0 %gg%)g hen rim di g ugélher

phenyl UI noF ,by OX¥# § ng T SUSIRAYPMS. v i di nyl napt hyl
et her, pyr| di nyI napht hyl thioether, and phthalim dyl met hyl phenyl .

Exanpl es of ExuinbRE o Suahisle QfeniaticOFiag Q&ubtﬂféstiﬂ@ludb%e@l Epidinyll MapIRBylL O,
5-12 carbon- . atom aromatic rings or ri ‘gml stem; containing 1-3
! 1

rings, at | ®xsmiding, benzaiaznlyl,quinoline, !SOCB!IMP imidinyLandnembinations e,

by oxygen, - MERoRidr b ¢ Poebaoeen (PR RRaR) Gohey! o s

For exgmpl e(p}t%nynﬁmmn?t), ompﬁeﬁywhe @heﬁyla&mdphaiwj pBen)ﬂ’ﬁyerlﬁ}‘l' %&ieﬂw

1-, 2- or 3- yrrolyl, 1- 5-im.d lyl,
5- pyr azol yI (pyridinyloxyphenylx a7 mﬂmyhneth)qlphenyl ph@nylsym@nxlazol sy:oeﬂx;er, 4-

o E‘iﬂ(ﬁw ipmichhedyn,>; pRghipdtatazat ;e VioaBEiE oaphmb ;.

di phenyl am ggi¢uie: ﬁiﬁg‘yﬁcﬁﬁ@t%%}?ﬂ%kq\les éﬁw{leny}lﬁl Irl){cl:ludéa‘btlfére not lltmted to

or -5-yl, hexﬁylﬁenzaﬁalazolyl tﬁx@éthél‘zweﬁiotm&zoayl&n@ﬁlﬁﬂyﬁ ﬁken?lpyﬁmldxﬁyb’éther
1,24oxad|azol 3- or -5-yl, 1,3, 4-thi adi azol - 2- -yl

1, 2, 4- oxadi #henylguinejine. 5-t ioether, 3, phenyinaphthyb| -etheror mstdmylnapthyl ether,

1, 3, 4-1di adi t ol -4- or-5-yl, 2-, 3-,
4-, -H]or 6 @ﬁ?{“ﬁﬁ‘% }oethfr a‘g%%h%lﬁll%ldl&m%ﬁﬂéﬁ% th| opyranyl, 3- or
4-pyridazi nyl, pyrazi nyI 2-, 3- 4-, 5-, 6- or 7- benzof uryl, 2-, 3-, 4-,
5-, 6- or 7- benzoth| enyl, 1-, - - or 7-indol yI 1- 4-
or 5 30 mﬁsmfdawﬂqpetenoarylaroups-mcbde, b&t atprnox liseitedotey 5 alzmaybon-z-
4-, - b 7-b | yl,
1- 3 xz (?m%tf ngzlgseﬁzg?g] ,Sﬁs}?ﬂﬁ, Font%mm_ghl% gngs, é{ least grpezéts Whith%sY

g begm s gt hi Mhﬁﬂ in Which‘4ne oﬁmloreﬁe .£9 rllty citBeT atbnﬁﬂ&ﬂ@'bﬂﬁ@ie%f the?nngs%an 4-,
- - - or 8- qui no I nyl
i soqui %| i nyhe, reglacedzby oagzgenmlﬁggergoros;;ifgagtomsl Eaph mg.typxcal]y has 3-§-atoms 5-,

g;j 4i t7 | bngl- | or Ex rie, B"¥an b&%- 3t 3- fﬁryl, 2 or -thlenyl 9! ogﬁgélﬁn%i g\f“gé}o (RULE

26) yiV0, 9-94133r19-§n1dazol 1, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or S5-oxazolyl, 3-, 4-
PCT/U898/26'yn0y 5 24 yh 4 v

opti onal | y @‘LﬁSSOXQZQb’éC? ,p'hem)il-tblazol}’bﬁ ,34't0h ddspthiazalyl, 3;,8- oh#-pyridyloRy 4=,

3-pyrryl, zo I,.azol yl etc ko npl e,
B can be 4 tq{ I'yﬁﬁfélﬁwl 1§J?n€‘? “jl 'J' - 'ylth#'grﬁ?'f‘z l’éyi’ 1 Eh ﬁ
1-met hyk- 3 pﬂéfriib'l 1 ilz,rzeéﬂmaza @xb%asqhyi 2,4°0%aB1aB0L 3-%r ~5-yl, 1 3 utthﬁaakmLz-or
5-met hyl - 4- th|a I azol - -K Sui t abl e al kyl "groups and al kyl
portions of g‘r-eﬁuyis 1,264-gxadiagb 3»(91' ~%eyk 1,3, 4thiadigtodi2e 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-thiopyrany), 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-
30 benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 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
7-benzisothiazolyl, 2-, 4-, 5-, 6- or 7-benz-1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-
quinolinyl, 1-, 3-, 4-, 5-, 6-, 7-, 8- isoquinolinyl, 1-, 2-, 3-, 4- or 9-carbazolyl, 1-, 2-,
3-, 4-, 5-, 6-, 7-, 8- or 9-acridinyl, or 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, or additionally
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include methyl, ethyl, propyl, butyl, etc., including all straight-chain

and branched | soners such as |sopropyl | sobutyl, sec-but

tert-butyl, 393210 Suitable aryl groups include, for ef&HHSE28Heny
and 1- and 2-naphthyl. Sui t abl e cycl oal kyl gr oups i ncl ude

cycl opropyl, cyclobutyl, cyclohexyl, 4etc. The term "cycl oal kyl ", as

used herein emfeﬂélyssubmwhpd pheny}t2- ucBﬂhxesylv\l BH-tbuadmmlybthyatykﬁ-pyrazolyl
substi t uent uch for, exa r cI oaI t hyl
subst i t ut ed ‘m‘)’t‘ §r‘B'ai‘?J]51y F‘Crm‘%%rﬁ‘a’% "*P @LB 51‘5 - The
term "cycl oghixyt, @In%ﬂtyl 2-th1ex1y1 'lﬂﬂeﬂﬂﬁg ur Wn%ﬁ-%tﬁfrﬁ’fo‘lym '911&&8"119

Sui tabl e hal ogens incldde F, d , , fromone to persubstitution
(i.e., all Wl&OiylorS-mﬁtiﬂNklﬁm-ﬂtMagobZryl are repI aced by hal ogen aton),

bei ng possible, mxed substitution 20 of hal ogen atom types al so being
possi bl® on a given noiety. As indi cated above, these ring systens

can be unsu 0 t tSeS alogen
up to per-hg%l)su st|¥l% E@ﬁr&(}l g{}@?om’o ?B%%%e?t‘?gﬁ? gte. liﬁlaué}ﬁaup

noi eti es of ipclge F‘lﬁ?&':a? v PTQWk Puyl, é'&r: @%Wln& | raighyeh alarayri bfﬁ?ﬁé‘ﬂ oar yl,
cyano, 25 1soﬂihﬁl’s@éhyasawﬂ;ro'ﬁ?l ﬁ@bu@t@@@-b@tymeén-au@stetd; uents, generally

referred to as X and heérein, include -CN, [err] [err]
-C(Oferr]f[err], -NOZ, [err] [err] -N[err] [err] [err] [err]

al kyl , 19err ]Stﬁtabbrw?l,gr{:msril]clmiekforyx@nplb] phenyl and 1- eyd2-maphithyl, [err] aryl,
[err] alkaryl, [err] heteroaryl, [err] al kheteroaryl, substituted

[err] alkyl, substltuted [err] aI kenyl , substituted [err] al kox

subst it ut ed $uitable cyploatial grpups inclbde cy@mmqps{leqyrc]obulyk ezelohexylyatc. a tenm Ar .
Were a s Ubs‘tdyal'dgl'ﬁs'l“ %s Oﬁsex herélﬁ %ﬁf&b% ctyﬁfl@ @tﬂétﬁi‘é@ Wit b vﬂf}ﬁfu? rABhY

substi t ut ed nmore su st| ents |n ent}ﬁ sel ected from

t he group coﬂ%ﬁ%‘t‘?‘ﬁ@ sysh dthat, for examplg, ¢'Ga | cyglon 3[ eAethyjl ey T“t[“é r]

, 5 } 1 I rogl
U0 50( 32106 YCISBRPY! s [anAennaY efachuy ﬁ‘@“‘w e B 99 76

The noi'et i esiFBAPS sayated betesocyslic B0UMSer abl v i ndependent |y sel ected from H.
[err] alkyl, [err] al kenyl, [err] cycl oal kyl, [err] aryl, [err]

heteroat - S B et ct, B RS B i a1 B
al kenyl, up stomsen-thegwupbrstreplacaddy kalogenayarh)y hting Ippssihie,tmixed substxtutlon

er - halygsubs | osubstituted [err
ﬁeteroargyl Bfﬁﬂ&&ﬂ#ﬁﬁ%eégs?%%ﬁ%koup |s preﬁrer Iy -0-, -S-, [[err]]

[err] [err] [err] and [err] where m= 1-3, and [err] I's
hal ogen. 10 As indicated above, these ring systems can be unsubstituted or substituted by

‘substituents such as halogen up to per-halosubstitution. Other suitable substituents for

the moieties’of B include alkyl, alkoxy, carboxy, cycloalkyl, aryl, heteroaryl, cyano,
25 hydroxy and amine. These other substituents, generally referred to as X and X'

herein, include ~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,

substituted C,-C,, alkyl, substituted C,-C,, alkenyl, substituted C,-C,, alkoxy,
30 substituted C,-C,, cycloalkyl, substituted C,-C,, alkheteroaryl and -Y-Ar.

Where a substituent, X or X, is a substituted group, it is preferably 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?,

35 -NR’C(O)OR® and halogen up to per-halo substitution.
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The noiety Ar is preferably a 5-10 menmber aromatic structure containing 0-4

‘ menmbers of tWOYEBS consisting of nitrogen, oxygen and sul f (RCTHEIS/RE07
unsubstituted or substituted by hal ogen up to per-hal osubstitution and
~optionally substituted by [err]swherein nl is 0 to 3. 15 Each Z

substituent iTge RioétREs R andi Rﬂwwﬁl irRpétdety sdleted ﬂengnog cgcunqnstl ng
of . _[err er.s] er rJZ err cycl oal k erad
het er oar yl , F]eﬁ{ui allkgnyhiGutCo le@q kyli €h€t.andaCyC), lrteroaryk @@d.i alkarply Gibor |

S0t o b babin i il B L B b Bl .

substituted BehiCup to per.ha%k@bﬁfmte@r@ Gy bﬁéld)dlkgﬂnﬁﬁ td petcRAssiBithed E}EJG? ted

fromthe group con5|st| ng o [err] yl,

[err] alskoxy aryl end hp twmﬂrd\aldsybspn{t@iq Chdlewwlyl [er r] 25 Cl4 ar yI

[err] al karyl. The aryl and heteroaryl rmi eties of B of Forrrul a l
. are preferably selected fromthe group consi sting of

30 o : 0. . By] HE RU .
{/\g r9]9 39106 The bridging group Y is preferably -O-, -SSURRRF ) UIEHJEEEG(O)R bﬁ&ér%s%/ 26078
"6 [GH).0-, -(CH,),.S-, -(CH, ),,,N(R’)- -O(CH,),.-, -CHX?, -CX*,ar3+(CH,),,- and

-N(R*)}(CH,),-, where m = 1-3, and X* is halogen.

10
The moiety Ar is preferably a 5-10 member aromatic structure containing 0-4
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.

15

Each Z substituent is preferably 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?,
=0, -NR’C(O)R’, -SO,R’, -SO,NR’R’, C,-C,, alkyl, C,-C,, alkoxy, C;-C,,
cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl, C,-C,, alkaryl, C,-C,, alkheteroaryl,
20 substituted C,-C,, alkyl, substituted C,-C,, cycloalky}, substituted C,-C,, alkaryl and
substituted C,-C,, alkheteroaryl. 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?, -NO,, -NR°R?, =0, -NR*C(O)R*,
-NR’C(O)OR?, C,-C,, alkyl, C,-C,, alkoxy, C,-C,, cycloalkyl, C,-C,, heteroaryl, C,-
25 C,. aryl, C,-C,, alkaryl.

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

O
30
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»

5 whi ch are unsubstituted or substituted by hal ogen, up to
per - hal osubswosssiion. X is as defi ned above and n = 0-gcTNUS98/26078
[err] [err] The aryl and heteroaryl noieties of B are nore
preferably of the.formula: 10 whgrein Y is selected fromthe group
consisting of --, -S-, [err] -SCH err]-, -CHerr]S-, -CH(OH) -,
-C(O-, [err] [err] [err] and -OCH err]- and [err] is hal ogen. Qis
a six menber aromatic structure containing 0-2 nitrogen, substituted or
unsubsti tuted by hal ogen, up to per-halosubstrtutron and Q is a nono- or
bi cyclic 15 aromat i t 0 g atons and 0-4 nenbers
of the group consisti 5tituted or unsubstituted
by hal ogen up to per-Halgstbst n and nl are as defined
above and s = O or 1. In préferred enbodrnents Q i s phenyl or
pyridinyl, substituted or unsubstituted by 20 halogen up to
per-hal osubstitution and Q is selected fromthe group consi sting of
phenyl , pyridinyl, naphthyIF“pyr|n1d|nyI qU|noIRne i soqui nol i ne,
i m dazol e and ber |, sub /‘ substituted by

up ~&op

hal ogen, up to per-hal s phthal i m di nyl
Z and X are preferably i ndependent |y selected fromthe group consisting

substituted or unsub : substitution.

WD 99/ 32106 PCTI US98f 26078
7 of [err] wherein [err] is hydrogen, [err] or [err] cycIoaIkyI
and [erg] is jpreferabl fro consi,s g .of, hydr.o
[err] 5 @F‘? F‘*[‘EFP‘}IS‘% f’re?“gfmﬂfﬁg]rbé{nﬁ]‘{%@?r P foRerha tqu% §W°Be§
substituted dvﬁned abovelad agem3or up to per-hal osubstitution. 5 The
heteroaryl noiety A of formula | is preferably selected fromthe group
consi sting of :

X,

|
-Q%Y—QL):_ZM

The aryl and heteroaryl moieties of B are more preferably of the formula:

10 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,- and X" is halogen.

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
15 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,n and nl are as defined above and s=0or 1.

In preferred embodiments, Q is phenyl or pyridinyl, substituted or unsubstituted by
20 halogen, up to per-halosubstitution and 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 substituted or unsubstituted by halogen up to per-halo

substitution. Z and X are preferably independently selected from the group consisting
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[err] 10 -+ The substituent R is preferably selected fromthe group

consi sti ng oWo[seszios al kyl, [err] cycloal kyl, [err] hepermsogicord err]-
aryl, [err] alkaryl, up to per- hal osubstituted [err] al kyl and up
to per-hal osubstituted [err] cycloal lkyl, up to per- haI osubst i tuted

[err] heterQ@e_gi,- RS, LQRBCAn @Nﬁg{“b%éﬁeﬂi%]diiﬁggﬂogéﬁyt

R, doCEe:
hal osubsti t ut lerr] al Kary tueht ™ [err] pre &r abl y
sel ect ed fr speloaisylgansuR’ tsoprsfesabﬂmgelemed—lfro[nethc]group consisfieg of hjydnogén, [Ge r |

Cubst t ut ect ety Borcareystonle] sl GEClnamtohetein R pad RS ey By Suipted by

subst.i t ut ed phRGtd 10 perdh8lokdbsat | and substituted [err] al kheteroaryl.
VWhere. [err] |§’rga ‘s’ﬁ“ IQ[elr,lt grgggrsoﬁ,%'lyt is 20 preferably substituted by

one or xrore substituents i ndependent I y selected fromt he group

(F:)gp_s Ih;t 132 8 bgl{het mteraﬁryﬁ moulty A (sfr t{n]m\ab? gto %EB' sePected from the group consisting

PCT/ US98/ 2648 8 [err]
and [err] are preferably independently selected fromthe group consisting
of H [err] [err] glerr] [erk] alkyl, gerr] cycloal kyl, [err]
aryl, [err] heteroaryl, [ercFal karylge [err] | khet er od yI up to

per - hal osubstituted 5 1}1’[ rr] af , up toy halos t ut ed [err]

cycl oal kyl, up to per- ubstlgut [err]r [eqr]ljaryl and up to
per - hal osubstltuted [Bfr] het er oayl . —Tleu] an rj- are

preferably indepgndently segected fromthqafgroup consi gting ,of H gC,
[err] al kyl, [e ] cycloal kyl, [err] aryl,l[err] heter¢aryl; [err/tal karyl
[err] 10 eroaryl#@ to per-haﬂr’bs‘mbstitute r] al kw# Ep to

per - hal osubstlﬂl d [err] == cycl oal ! up to pe=h4l osubstl ed
[err] aryl and up tYe per-hal osubstituted [er het ®roai yl .

R‘ R‘ R‘ R‘
? N = 2 Z
N== . y and
Rb R

10 The substituent R' is preferably selected from the group consisting of halogen,C,-C,,
alkyl, C,-C,, cycloalkyl, C,-C,; heteroaryl, C-C,; aryl, C,-C,, alkaryl,_up to per-
halosubstituted C,-C,, alkyl and up to per-halosubstituted C,-C,, cycloalkyl, up to per-
halosubstituted C,-C,, heteroaryl, up to per-halosubstituted C-C,, aryl and up to per-
halosubstituted C,-C,, alkaryl.

15
The substituent R?is preferably selected from the group consisting of H, -C(O)R",
-CO.R', -C(O)NR’R*, C,-C,, alkyl, C,-C,, cycloalkyl, C,-C,, alkaryl, C,-Cy
alkheteroaryl, substituted C,-C,, alkyl, substituted C,-C,, cycloalkyl, substituted C,-
C,, alkaryl and substituted C,-C,, alkheteroaryl. Where R? is a substituted group, it is

20 preferably substituted b;' one or more substituents independently selected from the
group consisting of -CN, - CO,R?, -C(O)-NR’R* , -NO,, -OR", -SR, and halogen up

to per-halosubstitution.
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[err] is preferably [err] alkyl, [err] cycloalkyl, up to ‘ :

per - hal osub%bg%ﬁ& [err] al kyl 15 and up to per-hal osub;&,&%sgh,&err]

cycl oal kyl . [err] is preferably hydrogen or hal ogen.

[err] is hydrogen, hal ogen, [err] al léyl, up to per-halosubstituted [err]

al kyl or 20 conbines with R and® he ring carbon atons to which [err]
and [err] are bound to forma 5- or 6-nenbered cycloal kyl, aryl or
het aryl ri ngyswiidy k0 ; .OR* The
i nvention a%\é&lsrlg %tr%%rgfeg% g%ﬁﬁggﬁéﬁlgghg‘jsegég%?rﬁgfn Pgrgrrrﬁpaco:}ﬁg{gxs%c?ﬁ%'eg Rabove
and 25 . i RERYANR‘RYEEIRAS-CO.RY*TLOINR'R"t Gj-Cp ratind,sC,-C 4 rcyclsalkpl] C-C,,

t hi adi azol es. hese nore particul a I ncl.ude pyrazolyl .ureas of
the formul a 2Yh Es'aaﬁ?é’f'qt?a’ylv CrCa alkgwt r(Jé'r 3 P@‘%‘F"oﬁﬁ’ﬂ’r‘]‘l’ T a&sébsggutg:gf i ned
above; . P4 . i - to per- bstitut -
PCT/ US 958 /26 0C7' 8C,\./\Qk99, u§ %&99’ halosubstituted C, C,,gcycloalkglri alpb% Pﬁr ggl%s_u g htg eg ,CS-
i soxazol yl C,gayi aid dphte peshatusubstituted C;-C,, heteroaryl. [err]
N NH- C- NH B and [err]

R* and R are preferably independently selected from the group consisting of H, C,-

C,, alkyl, C;-C,, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl; C,-C,, alkaryl, C,-Cy;

10 alkhéteroaryl, up to per-halosubstituted C,-C,, alkyl, up to per-halosubstituted C,-C,,

cycloalkyl, up to per-halosubstituted C.-C,, aryl and up to per-halosubstituted C,-C,,
heteroaryl.

R*is preferably C,-C,, alkyl, C,-C,, cycloalkyl, up to per-halosubstituted C,-C,, alky!
15 and up to per-halosubstituted C,-C,, cycloalkyl.

R"is preferably hydrogen or halogen.

R® is hydrogen, halogen, C,-C,, alkyl, up to per-halosubstituted C,-C,, alkyl or
20 combines with R' and the ring carbon atoms to which R' and R® are bound to form a

5- or 6-membered cycloalkyl, aryl or hetaryl ring with 0-2 members selected from O,
Nand S; '

The invention also relates to compounds of general formula I described above and
25 includes pyrazoles, isoxazoles, thiophenes, furans and thiadiazoles. These more

particularly include pyrazolyl ureas of the formula

R1
’d
oo
N |
R? NH-C-NH-B

wherein R?, R'and B are as defined above;
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[err] ‘Wherein [err] and B are also as defined above. nBonent
B for these WBAH3IAs is a 1-3 ring aromatic ring structure BETUHEWBESIB: om
10 t he group consisting of: [err] R5

Rs [err] 90 which is substituted or
unsubst i t ut &84 B9thad-agds, S'GWXﬁ%Plb‘éYfeﬂﬁ&If&?LfBﬁWl@%tl on. Here [err] and
[err] are as defined above, ®'2 and each [err] substituent is

i ndependent |y sel ected fronrthe group of X or fromthe group consisting
of -CN, [err] [err] 15 [err]o r] [err] alkyl, [err] [err] WO
99/ 32106 PCT/ US98/ 26078

10 [err] cycloal kyl, [err] ary Nﬁ&ghﬁgrr] al karyl . The
substituent X is selected from the group consisting of [err] [err]

[err] heteroaryl, [err] al kheteroaryl, substituted [err] alkyl, 5
substituted gndrr] substituted [err] substituted [err] cycl oal kyl

substituted [err] aryl, substituted [err] alkaryl, substituted [err]

het er oar yl , substituted [err] al kheteroaryl, and -Y-Ar, where Y and Ar
are as defined above. If X is a substituted group, as indicated
previously above, it is sgbstituted by one or nore substituents

i ndependently selected fr¢gmthe group consisting of-CN, -[err] - 10

[err] and hal ogen per - hal osubstitution, where [err] and [err]

: )
are as defined above. | l ?

NH-C-NH-B

wherein R’ and B are also as defined above.

Component B for these compounds is a 1-3 ring aromatic ring structure selected from

10 the group consisting of:

xi

which is substituted or unsubstituted by halogen, up to per-halosubstitution. Here R’

and R* are as defined above, n = 0-2 and each X' substituent is independently

selected from the group of X or from the group consisting of ~CN, -CO,R?, -C(O)R?,
15 -C(O)NR’R?, -OR?, - NO,, -NR’R¥, C,-C,, alkyl, C, ;-alkenyl, C, ,,-alkoxy,
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The conponents of B are subject to the follow ng provisos, where [err] is

t-butyl and WwermpB2106 is methyl for the pyrazolyl ureas, B PET898/26078 err] -

15 Where [err] is t-butyl for the 5, 3-isoxazolyl ureas, B is not

[err] wherein [err] is -NHC(O -@pt-butyl, -On-pentyl, -On-butyl,

- 0- propyl, @Q@,Nﬁcioalkyl ¢9¢N gﬁ%ddi-@naﬂ&ﬁ'ﬂ phenyl. Wiere R is t-butyl
as 'S

for the 3, | soxazol'e ur [err] and where [err]
is [err] -t butyl for the 3,5 -|soxazolyl ureas, B is not [err] 20

e thoce " THE Ribispt % s Yot h%gauﬁpe?%ﬁ‘s?gz[dfﬁﬁxﬁﬁ%(ﬂ)oﬂ‘ eas
|§3-Er3/86|sggf 56(?17?@(@%1 ECRE), heteroaryl, C,-CYCafkfédrohflf, substituted C}L—Clo alkyl,

whereinJerr }sul{statutc}d ¥C..Zalkenyln substituted nC, aakkoxy delfstititetl {BeUg. cycloalkyl,
Preferred pyraza r nor e rtic i.hcl dethos eln i
‘phenyl or '?hsm“?fd/j (re?,myarry I [56?‘] “th %y&ud?lﬁwy Hostityre w]g@n%'f)tf?ﬂa@;m yI
Yis -0-, S‘s lfsklﬁftfd C;- @C"ilkhetero 1 and -—Y %therc%d A?%re Qﬂeﬁne@ﬁ%vg s H

_-SCH[err] err wierein p = 1 and nl -0-
iSpecific ex aﬁbiaes snlﬁstlprted graupg a:pmdmtddyprewnesiy aho'e:, 1t is substltuted by one or

N-(3-tert-Bu trXore suﬂ%ﬁu%ﬁt%h%&e?per%ent& lgcrt]éac{1 f};ér?x)%}\{g Er%g cgrijsgs%%g of -CN, -CO,R?, -
10 C(O)R’, -C(O)NRR’, -OR’, -SR®, -NR’R* , NO,, -NR*C(O)R*, -NR*C(O)OR" and

halogen up to per-halosubstitution, where R’ and R* are as defined above.

The components of B are subject to the following provisos, where R is t-butyl and R?

is methyl for the pyrazoly! ureas, B is not

—@—C(O)OC4H9

15 Where R' is t-butyl for the 5,3-isoxazolyl ureas, B is not

<O

wherein R® is -NHC(0)-O-t-butyl, -O-n-pentyl, -O-n-butyl, -O-propyl, -C(O)NH-
(CH,),, -OCH,CH(CH,),, or —-O-CH, —phenyl. Where R' is t-butyl for the 3,5-

isoxazole ureas, B is not

oot

and where R' is -CH, ~t-buty] for the 3,5 —isoxazolyl ureas, B is not

v

Preferred pyrazolyl ureas, 3,5-isoxazolyl ureas and 5,3-isoxazolyl ureas are those

20

wherein B is of the formula
Xq
-Q-(Y-Q)-Z,,,
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N-(3-tert-3utyl-5-pyrazolyl)-N -(3-(3-nethyl am nocar bonyl phenyl ) -
oxyphenyl ) ur ey 9983106 o , PCT/US98/26078
N-(3-tert-Butyl-5-pyrazolyl)-N -(3-(4- pyri di nyl)thi ophenyl)urea;
N-(3-tert-Butyl -5- pyrazolyl) N '-(4-q¢-pyridinyl)thi-ophenyl)urea,;

N-(3-tert-B h I
N (3t or - Bty O T e B ool ey ur ea.

| -Methyl-3-tert- butyI 5 pyrazol yl)-N"'-(4- phenyl oxyphenyl )urea; 15

| -Methylz3.tert-but t-- razolyl),-N -(3- |d|nyI|th|ophenyI)urea
1- Mot hy| PPeferEsd; pysazde %y’PS"f‘oP igulagly Jleélwie( 08¢ rYherdiy | Q tiniRbenylhgt ) -

(
E
henyl ) ur ea; - -S. -
N (1- Met hyl - -ter)t,] (gu;[syplyndmgyip dyl or?eq\z],othe%oiyi S{);/sr |(()j| nyf)ct:lﬁ’f ’pégﬁgﬂ’) urea,
20 5 - -

N (1- Met hyl - SC}tIé‘)rt Cl))(t:}t-I o_r -ngl’gnz%%yﬁ] I§C}{’4°r ZPJH C(IOJIC b)‘?’hﬁﬁé’hws)hﬁ’ea
N-( 1 -MethyP=dbeart 1y’l=0*5} Specifis eyamplss ofpreferred pyrazolyl ureas are:

4- (4-pyri di nyl Most ngl ?ﬁgy . N-(1

-ﬁ/l(et h3(/l py{ Ier![n%u)’rﬁIa i 3 dl*ljl\;é‘l Bexby fgﬂﬁlya%ur?ayl)oxy henyl)f

urea: 25 -tert uty -pyrazolyl) ~(3- (3-methylammocarbonylphenyf)

N- ( 3-t ert- bubyyphenyyrézol yl ) - N - (3- (4-pyridyl)thiophenyl) urea;

N-(3-t tbtl5 1)e N -(4-(4-pyridyl)thjqph I ;

N (31 a9% bt y1 - YRS RE S Rragol) %%&n%wb&?@i%l WP,
3-tert-butyl - SNe(Prrez-Butyl)5-piratolyl)-M {4 yhalﬁay}) hﬂé@a

N- (
E % :1 ot hyl -3 t er VG HP BRI AR b %zy%limﬁiﬁ pRieny ) urea: 30
N- (I -

N-
N-
N-
p

met hyl - 3- t er V= (Btl@igﬁBWS}‘lrﬁypmmlleW#(Iﬂ-(@&y(xdmwmedwﬂp}mnylphenyl ) urea; and
met hyl - 3-ter 0 henyl rea.
Preferr dy3 5-1i so%@ﬁ%‘?’ ﬁ%-g%{{sgﬁtgi g.lpéfr uI a kﬂ’&%‘%)’(‘yﬁwg@yv%elrjel n Qis
phenyl 13r 35 9/rMEﬂhMW"e’@“MﬁWﬂﬂ)ﬁeﬁz Wnﬁzmlyhmphem»med; nyl, Y
0-, -S Ne(l-M butyl-5- - -
IS?J e e SOF E[I_e R(]llJ ] Eetiggl) -3edri-butyl-5 pyrazo% N~ (4 54 gndmyl)thxomethyl)

PCT/ US981260048myhure 12 a.
[err] or [err] n 0, s =1, and nl = 0-1. Specific exanples of preferred

3, (54' ?ZXS§ (r): 3(;: ayl zaq' o tﬁgl 3|t z-b\étgl-s-pyrazolyl)'\k'( &-&45 pﬁ’ldﬁ)x%)ﬂthlopﬁesn?/ %rzegl yh)-N
N-(3-t &0t - Butyl - r@d%atbml‘ qrt—hutykémaaolyk)emac@f@hpyqdu);d)oymmyl)‘)m,ea; 5
N-(3-tert-Butyl - 5@ VBRI Yrars-Dlatyf-5plyizb 120 Sl RIS RY I, SRy SHHd¥ B T €&
urea; '
N-(1-Methyl-3-terz-butyl-5-pyrazoly!)-N -(3-(2-benzothiazolyl)oxyphenyl)-
urea;

25 N-(3-tert-butyl-5-pyrazolyl)-N"-(3-(4-pyridyl)thiopheny!) urea;
N-(3-tert-butyl-5-pyrazolyl)-N -(4-(4-pyridyl)thiophenyl) urea;
N-(3-tert-butyl-5-pyrazolyl)-N’-(3-(4-pyridyl)oxyphenyl) urea;
N-(3-tert-butyl-5-pyrazolyl)-N-(4-(4-pyridyl)oxyphenyl) urea;
N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N ~(3-(4-pyridyl)thiophenyl) urea; -

30 N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N '-(4-(4-pyridyl)thiophenyl) urea;
N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N -(3-(4-pyridyl)oxyphenyl) urea; and
N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N -(4-(4-pyridyl)oxyphenyl) urea.

Preferred 3,5-isoxazolyl ureas more particularly include those wherein Q is phenyi or

35 pyridinyl, Q' is phenyl, benzothiazolyl or pyridinyl, Y is -O-, -S- or -CH,-, Z is -CH,,
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3-tert-Butyl -5-i soxazol yl
3-tert-Butyl -5-isoxazol yl
3-tert- Buté1 0. BB2W8y 470 yl
3-tert-Butyl -5-i soxazol yl
3-tert-Butyl-5-isoxazolyl)-N -(4- (% net hyl -3-pyridinyl)oxyphenyl ) urea;

N- ( (3-(4-pyridinyl)thiophenyl)urea;
N-

N

N- (

N

TN-E3 t ert - But {7l “6CH; ox aZ(0)yCH,,N =035 2, landinb =0-hz Spedifio eypisiay bf prefeared
N-

ur ea

N- (

15

N (3

N'(

(4- (4-pyridinyl) et hyl phenyl ) ur ea;
4- (4-pyridinyl)thi ophenyl)uf® 55/U898/2607s
4-(4- pyr'd'“y|)0XYDhenyl)urea 10

N
N
N -
N -

~—~~ | 1

)
)
)
)

3-( 1,1 %geéo%dq Olprgas)are i soxazol yl )-N -(4-(4-met hyl phenyl ) oxyphenyl) -

3- (1, 1-Dimet hylﬁ(gqyl&opyl ISigg(xaa%ociyﬁlla -(4- (4(1>me 10p Ier?}y;r}rt 1 ophenyl ) urea;.
(1 1- Di et hy | N+(3parv-Bubylississazoly)). N ~{4- (4 (rethdiyphiériyl)orypheaymgny | ) ur ea;

Di net hprr opyl ) - (& SLEBN) Syisrxazely e -2 sty Iphemdlomuinyristinyyrea;
N- ( 3d( 1| 1 -Dimet hM(Brwp-}:]ut)B—Sr-Bmalgl)yN FEMA-fynid{n3l)tHepiehylurgaheny| ) oxy) -
Y byl pr oyl ) s et g“}y’ﬁ"s{’\%?&?f g PR BS IRy ea:

N-(3- (| -Met hyl - 1 N-(3-tert-Butyl-5-isoxazolyl)-N *-(4-(4-pyridinyl)thiophenyl)urea;

- et hyl |)-5-
N (3 E”é%p)yr 5. ?sﬁiﬁlé“é”ﬁ‘ﬁ“”rr“‘%%%p’( RN ﬂ*{%yr.’dyr)- 25
oxyphen3 ) urea; N-(3-tert- utyl -5-isoxezolyl)-¥ O@r@gyﬂhﬂ_}-pm@z guypheqyl)urea;

- (4- (4-(2-nmet hyl cammwriﬁai&or I)-N (2-&13 yathaeoth DotypRenylurea;

N-(3-tert-butyl- Nﬁ?gg%%&hylprop)gl 5{igon 0198 I\rly(h% _r g(’%hrrqphenvl)oxypheny])-

pyri dyl ) oxyphenyl)
N-(3-tert - but yteas- |soxazolyl) N - (4-(4-(2-net hyl ear banoyl ) pyri dyl) -

T e S T A s
N (3- (1,18 -di met hyM de-nlmeyh»lprspylkéxmwmJN-(4(($~p(vdd(rwl)mrrh;mdmrtaamoy|)

35 _yridyl)oxy QQY'])D&H&?IWO%D 5450"})32% T {N‘(ﬁ%yﬁ&m} Eﬂ’g@tﬁﬁ‘%xyrihenyI )

-yl)-5-isoxazol yl
u?lezi; and YR, -(@ﬁ;—lg@eglyjpygpyl 5-1soxazoly1 -(5-(2-(4-methoxyphenyl)oxy -

PCT/ US98/ 2607 Byridinyl)urea;

T bS5 R

~

parti cul28r|y uree ude t hose wherein Q IS 1S phenyl 5 or pyridinyl, Q

i s phenyl, benzoth r.{. . X '
T e U s R Y
[err] ureaCN phenyl, or - n 0 or 1 s =0o0r 1, and nl =0 or
1. Specific exarrpl es of preferred 5, 3- |soxazol yl ureas are:
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-hydroxyphenyl)oxyphenyl)urea;

N-(3-1sopropy1-5-1soxazolyl)- *~(3-(4-(2-methylcarbamoyl)pyridyl)-
25 oxyphenyl) urea;
N-(3-isopropyl-5-isoxazolyl)-N *-(4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(3-tert-butyl-5-isoxazolyl)-N -(3-(4-(2-methylcarbamoyl)-
pyridyl)oxyphenyl) urea;
30 N-(3-tert-butyl-5-isoxazolyl)-N -(4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(3-tert-butyl-5-isoxazolyt)-N '-(3-(4-(2-methylcarbamoyl)pyridyl)-
thiophenyl) urea;
N-(3-(l,1-dimeth§rlprop-l-yl)—5-isoxazolyl)- -(3-(4-(2-methylcarbamoyl)
35 yridyl)oxyphenyl) urea;
N-(3-(1,1-dimethylprop-1-yl)-5-isoxazolyl)-N "~(4-(4-(2-methylcarbamoyl)-
pyridyl)oxyphenyl) urea; and
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10 . ' -

N- (5-tert - ButWP 993218 xazol yl ) - N - (4- ( 3- hydr oxyphenyl ) oxyphenyP¢T/U888/26078
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-acetyl phenyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(3-hgnzoyl phenyl ) urea;

N- (5-t ert - But yl - 3V1(3darbuiwSyisorazelyl)p¥i e(dydhbory-dHér(2thethplaarbamoyl)pyridyl)-
N-(5-tert- B@Wﬁﬁ@@ﬁ;@é@;ol yl)-N "-(4-(3-net hyl am nocar bonyl phenyl )- 15

t hi ophenyl ) urea; N-(5-tert-Butyl-3-isoxazolyl)-N-(4-(4-(1
, 2- met hyl enedi oxy) phenyl ) - oxyphenyl ) ur ea;

N- ( 5- t ert - Bubrefen®diSsHisaxdojyluréds-riere (partioulatigiiniihdeOmp @ AMeMUO8is phenyl
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-pyridinyl)oxyphenyl)urea; 20
N- ( 5-t ePt - BUPKRYIInYL.AQ'4s ghén ,-hqnzqtma(oiylg;rmyasunyt,m Bpitenyd-porCH;-, Xis

N-(5-tert-B =37 4 h - (4-,(4-. i di h ;
(5T SN P ORI
-tert - Butpplh-,.3-1.50 -Ni (3-(4-pyrjdin i ophegnyl.).ur ea;
N-(5-tert- Bu’t(i%’-él; #@béﬁé@#&’)‘l =N'0-?<r§1 %?% in)?f’d ﬁ-l pyr Pt Eﬂ?P%ﬂﬁ?ﬁWﬁ?ﬁ ea;
ﬁl—S(S-tert-Bu?rerefrgdis’}lsoxazowll urea§f\re: ~4-pyridi nyl,)thiophenyl)urea;
N-(5-tert - But §I - 31-\17(22%2'%[[%' -I_S%K%}Z%gf])((é}%{mq%)%§quijo&%l%eppd)g%ﬁ;e ngl ) ur ea:
N- (5-t dPt - But yI - 3Ni(8darz-Boitylt3-ispkazo Bl )-N ~(he (lyydr@eyphenydjomyphemyl)pieeny| ) ur ea;
N-(5-tert-Butyl - 3pi [N aor 3 - o]l h I ;
(R s ot ORI S
N-(5-tert-butyl-3% tIr1spKazp - oY nhgmy. hyl car banoyl ) pyri dyl)
- henalek. 1.2l N4 .
N (5-tert-butyl -ﬂ%%éﬁ%‘{}@ Isgxazolylely’ §42‘-’}#%‘?' joxyphenylures; oyridyl)-
oxyphenyl )" ur ea; N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(3-methylaminocarbonylphenyl)-

N- ( 5- t d6t - buthydphénylf@e@zol yl ) - N - (3- (4- (2- met hyl car bamoyl ) pyridyl)- 35

t hi ophenyl ) ureas,; . , .

N-(5-tert- but yl - 3Vi{SEEBYr3-isprazoly - (4-G.2-methylopedinyy)phemdoy | ) pyri dyl )
- oxypiphayy)ures; ea; WO 99/ 32106

PCT/ US98/ 26078

N (5-tert-butyl - SNT(E3?(5'?&WT%’isﬂrqz(’h'-l)('m'(“zaémi)lﬁél‘}'mya?{?bxyphenyl )
urea; N-(5-tert-Butyl-3-isoxazolyl)-N'-(4-(4-pyridinyl)oxyphenyl)urea;
N (5 oot - buty! - SNl QR isbhadoff A LA ERVRR IR RAY ek OXyPheny!)
N- (5-tert-butyl, 3Ni(SderaBuyltd-isnkqzelylN (-4 (Fepyridimd)hethylphsnyfurey | ) -
N {5 Lot but yr- o et B isggazp 2L (o RIS | a1 -
t hi ophenyl ) urea: N-(5-rert-Butyl-3-isoxazolyl)-N -(3-(4-pyridinyl)thiophenyl)urea;
S b b 51
- (4- (% et hyl car &1 19%32p pilsiyr(3-Crmethyl-grpygdinylthiophenylre;onal | y
i ncl uded are thi eNy(5-ten-Basyld-isbkezolyl)- Nt £ B-methyl-4-pyridinyl)thiophenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N’-(3-(4-methyl-3-pyridinyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N '-(4-(3-methyl-4-pyridinyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N '<(3-(2-benzothiazolyl)oxyphenyl)urea;
30 N-(5-tert-butyl-3-isoxazolyl)-N -(3-chloro-4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N -(4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(5-tert-butyl-3-1soxazolyl)-N"-(3-(4-(2-methylcarbamoyl)pyridyl)-
35 thiophenyt) urea;
N-(5-tert-butyl-3-isoxazolyl)-N-(2-methyl-4-(4-(2-methylcarbamoyl)pyridyl)-
oxypheny!) urea;
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[err] wherein R , [err] and B are as defined above. Preferred B
conponent s f wo ed9m1d6hi enyl 15 ureas of this invention havePCIrunesReds ri ng

structures selected from the group. consi sting of:
[err] 14 SUBSTI TUTE SHEET (RULE 26)
WD 99/ 32106 N-(5-tert-butyl-3-isoxazolyl)-N -(4-(4-(2-carbamoyl)pyridyl)oxyphenylUsga/ 26078

15 Th i oI , . .
unsubsti tuted by RACgnon e dsh Y 33 (48 bbb DL B e wes
substituents are NiddpetubhsrisoxaeolpddEd31(#dxmateylearbamoylpyridyldonsi sting of

X or fromthg, W)ﬁ&gsisting of, -CN, [err] [err] [err] alkyl. 5 The X
substituents are |'ndependently sel ecte ing [err]

d fromthe group consis
[err] [@rr] [err]Np@ren-bubi3risoxagelyhdy k(?’r(f’f'(z'methy1f¥P'1“’-‘°3§}P9’F‘,dylb'er r] al karyl,
[err] heterogfiohenyi§fch; al kheteroaryl, and substituted [err]

N-(5-tert-butyl-3-isoxazolyl)-N "-(3-chloro-4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea; and
N-(5-tert-butyl-3-isoxazolyl)-N "-(4-(3-methylcarbamoyl)phenyl)oxyphenyl)

10 urea.

Additionally included are thienyl ureas of the formulae

R'
57
|
Rb NH-C-NH-B
R’ R
i @ or L
s l I
NH-C-NH-B NH-C-NH-B

wherein R' , R® and B are as defined above. Preferred B components for the thienyl
15 ureas of this invention have aromatic ring structures selected from the group

consisting of:
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[err] alkyl, substituted [err] substituted [err] substituted [err]

cycl oal kyl, vwelasspfost ed [err] aryl, substituted [err] al karylpctasbsidorsit ed .
[err] 10 het eroaryl, substituted [err] al kheteroaryl, and -Y-Ar. Were X

is a substituted group, it is gsbstituted by one or nore substituents
I ndependently selected fromthe group consisting of-CN, [err] [err]
[err] [err]. [err] and hal ogen up to per-hal o substitution. The

noi eti es Thest arorhatic rih@sthiciretah B subefiutedcoralisutssiianet By haldgeh, ubbto
The conponents for B are subjegt to the proyviso that where ’l%mr"rl_l is t-butyl
and [err] i sPerrbrlpsubstisution Frheﬁw sugptitnents prej independently; seiected, fomdhe graupr |

et 8 a3 o ok HFEMIELE, SiE O RRAS L

preferrsd threaxl subftﬁﬂ&ntmé @dependentlpﬁlédtauﬂr@h lthe groap cbimstxhg)eﬁ-@m.@l‘ ei n Qis
phenyl, [err] yr| di 8%4 C% ?
[err], -OH orC(PéN%f Q(@)R SR, lNRaG(p)ﬁ]R DR Q;Wec pﬁ(}m cycloa kyl

exarrpl es of pred i .

N- (3-1 sopr opgf 54 bxéz () ﬁ?%kq\ltr Q?Mh%ga?rl o @Mﬁ?@ﬁﬁe’nanfl)sa?%'éme%g :
N-(3-tert-BuCy) afkyi,saubainityd ) €)N,-alkeryl( zkubaitheayahﬁm%to)@mnbahuﬂeauC?-ﬁ.o

N (3-tert-Butyl -gl;lsoxazol yl)-N_-(5-(2- %4 acet hen ) OXY), pyri |r(1:yl urea;
N- ( 3- t er t - Buf¥Aloalkyls subssigngd YCune (333"645" stituted 1' zah?l bn%bféﬁ“

W (3 v 99! - BubbrodrySQitRAfted &L, difndéoRyl) duny-hFPt WHkRRK! 2 i Ruted

WO 99/
PCT/ US98/ 260gfbup, it is substituted by one or more substituents independentl¥Gelected from the

N-(3-tert-But ' t,h' .

ﬁ%% t Eit gﬂffﬂufﬁohég;ﬁ%%ft#& Rorh ek db%ﬁ ' J‘ﬁf ) R ]I:zo”
er u [ X ea,;

N-(3-tert- Butukaqgoxg\?gl m@d ?l&h%lﬂ)ggﬁ |azo g‘?ﬁyﬁﬁeny )urealeg

N-(3-(1,1-Di m’yJXSIanqbyﬂkr)arGas&ﬁmdabgMe)m&ln-%MM met hyl phenyl ) -

o] he rea; N-(3-( 1,

->II()|yIroret i)lrjopyl ) - 5-i soxazol yl) - N'( (g (4-pyridinyl)thi ophenyl )urea;

N(3-( 1,1 1 ts fi bject t hat where R' is t-byt
- Di net hyl propyle)corgp?%egxsagtr)Fyﬁe R Jec ozhe pgwlls?j’lc rzlly %rgypl%ny urea;

N(3-(1,1-Di deyiqdﬂdquyhg35hlcsxime3ﬁs)ndﬂof(wa(mmﬂyr| di nyl ) t hi ophenyl ) ur ea.
10 3-(1,]

-Di nethylpropyl 5 | soxazol (5- (4- nethoxyphenyl)
oxy) pyri di nyl ) urea,; .

Preferred thienyl ureas include those wherein B is of the formula

)!(n
Q(Y-Q1)Zyy
20 and Q, Q', Y, X, Z, n, s and n1 are as defined above. The preferred thienyl ureas more
particularly include those wherein Q is phenyl, Q' is phenyl or pyridinyl, Y is

-0- or -$-, Z is -Cl, -CH,, -OH or -OCH,, n=0, s =0 or 1. and nl = 0-2. Specific
examples of preferred thieny! ureas are:
N-(3-Isopropyl-5-isoxazolyl)-N "~(4-(4-pyridinyl)thiophenyl)urez;

25 N-(3-tert-Butyl-5-isoxazolyl)-N'-(4-(4-methoxyphenyl)oxyphenyl)urea,
N-(3-tert-Butyl-5-isoxazolyl)-N ’-(5-(2-(4-acetylphenyl)oxy)pyridinyl)urea;
N-(3-tert-Butyl-5-isoxazolyl)-N"-(3-(4-pyridinyl)thiophenyljurea,
N-(3-tert-Butyl-5-isoxazolyl)-N -(4-(4-pynidinyl)methylphenyljurea;
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N-(3-(1 -Methyl- | -ethyl propyl)-5-isoxazolyl)-N -(4-(4-pyridinyl)-.
oxyphenyl )ure%v and
N-(3-(I-Methyl Vo 3 9@2“% propyl)-5-isoxazolyl)-N -(3-(4-pyridi ny|15q1‘|4||1§g8/2%8

phenyl ) urea. Pr eferred thi ophenes | ncI ude:

N-(5-tert-butyl - - urea;
‘N-(5-tert-butyl - en I[} M-S%s&x ﬂ%}: X‘i‘% P%@%@HM "‘}ezhrea 20
N-(5-tert-butyl - 3 tM(kWytl-ButMI -5{sbxalylp- My #(henydihyiyoxypbenyll Jurea: ea; and

N-(5-tert-butyl |

A So i nol uded ar e (pe PE SIS eI R B S el fotePhrea

[err] 25 wher éY-ﬁS-{eétrBqttyhﬁrdsosa:enhel)-Aé~(aé2~bmtlambé)oxmwﬁum azol yl
df | h «1.1- - - f B

Ment i cxi 1o those ¥ o Uy DImEHTRAAS-RORERIENLOR-FLIYEEAAT ') Bt cas

shown above. Wﬂhmiyﬁﬁreéstructures can be unsubstituted or

substituted by hal ogenyi, umnhethp@fo;iwﬂissui@% )JM-(Hl(4-ﬁ3FHiilﬁﬂ§‘tﬁnobﬁér{ lyurea;

bstit t | ect t f X
e s oup QG SRS e sk isonar M oyt b T
X substituents are }€-8cI-Biméthglprdpyd)-Srisougzolyl)-N -(4-(4?pﬁ$d1mﬁlythi]>pﬁényﬂ)ﬁfda]

[P‘éf”r | 08/%6078 N—(ZMH,?—%ir%gfii(})']%ropyl-S-isoxazolyl)—N'-(5-(2-(4~methoxyp}_:ﬁny1)— Lerr]

substituted [eony}pysidbs'i)uteated [err] [err] cycloal kyl, [err] aryl,

Jerr] , alkaryl, h r r Y, ubstltuted
[err] alkyl, subst | t&% Q %ﬁ{ﬂq &%PJOQ?Q 1@&;&9 gﬁ ’?6({4 (ézpaﬁx@ﬂ: substi t ut ed

al karyl, oxyphssybirearad het er oar yl | subst ituted [err] al khet eroaryl and
-Y-Ar. Each of [ er ry-(3-er-Mett3/19 -thylpro; 5-@5,&2@ naoet = 0-2, and
t he substituen cw X V\/nere Xis aps%]g t ut §) (Br(aq)rou are as defined
for the ?)é/raz BVPY Yehxazol yl and thi enyl ureas This invention
.al so i ncludes pharmaceutical conpositions that include conpounds

descri bed aboyller i%ﬂgdﬁu%ﬁ%ﬁhaghecal | y acceptable carrier. 10

Preferred fur dzol e ureas include those wherein B is of

the fornmul a N-(5-tert-butyl-3-thienyl)-N -(4-(4-methoxyphenyRaxyphenyl) urea;
N-(5-tert-butyl-3-thienyi)-N’-(4-(4-hydroxyphenyl)oxyphenyl) urea;
20 N-(5-tert-butyl-3-thienyl)-N -(4-(3-methylphenyl)oxyphenyl) urea; and

N-(5-tert-butyl-3-thienyl)-N -(4-(4-pyridyl)thiophenyl) urea; and

Also included are the thiadiazoly] and furyl ureas of the formulae:

Re ' R'
A N
s — |
..__..L_ NH-C-NH-B

Re

25 wherein R®, R, R' and B are as defined above, The thiadiazolyl and furyl ureas have
preferred aromatic ring structures for B identical to those for the pyrazolyl, thienyl
and isoxazolyl ureas shown above. Such ring structures can be unsubstituted or
substituted by halogen, up to per-halosubstitution, and each X' substituent is
independently selected from the group consisting of X or from the group consisting of

30 -CN, -NO, ,-OR? and é‘-Cw alkyl. The X substituents are selected from the group
consisting of ~SR®, -CO,R’, -C(O)R’, -C(O)NR’R’, -NR'R?, -NR*C(O)OR®,
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and [err] [erT

13210 Z, n, s, and nl are as defined above. The referr sd
t hi adai zolyl U HE32106 nore particularly .include those wh R GHVS982p
phenyl , Q is phenyl or pyridinyl, Yis -0- or -S-, n=0, s =1

-and nl = 0. Specjfic exanples of pref &7red thiadiazolyl ureas 1 5 are:
N- ( 5- tert But SNRﬂ())_R subsntuted C,.,o-alkenyl, substituted C, -alkoxy. -C,-C,, cycloalkyl,

N (5t ot - But 1% 0l Ao iYL ErG Dehtrat Aol Efronyy) 390 sHSHINS L e
¥ (5-ert-bu El-CZ ﬁﬁcyl Nindnfeicsan) My baR, bihuied- BEAN WERERRTRKGHAY T O

urea;

N-(5-tert-but ﬂ%/bgﬁm(&d-hdmmarsl gubktinzed ¢|-IC),-dikhetefodryl - Yo AnyEachof RIBA dmlyr i dy
oh
N (5 ter 8- bur o B PRelEGS8ve. & 29 9 1 b o i i s

t hyl b
$(5yt ort - but f&" )éfégydt%ﬁ 5“??“%5 A5 yﬁf?"aﬁ?w tapd thienylurgas 4 (2. 25
nmet hyl car banoyl )pyrl dyl ) oxyphenyl ) urea;

N-(5-tert-but 1-thia-3,4-diazolyl))-N-(3-(4-pyridyl)thi ophenyl) urea;
N-(5-tert-but gl'blszmy@nomhaiap Hcludgs ammac;\)uqu! cqmpmnmﬂ that (nrlyde- compounds

- o ot | pr Sered S0 S RO RpecBIe SR (4 (3 30

car bano henyl ) oxyphenyl ) urea. The preferred furyl ureas nore
particul arly iprsrsiefu9sds uﬂ&&ﬂamaz@ld reddRéldo thbde WRerein B is of tﬁmﬂﬁmaor
pyridinyl, . Yis -0- or -S-, is - or [err] s =0o0or 1, n =0 and nl1 =
0- 2. VO 99/ 32106

n
PCT/ US98/ 26078 | 18 The
present invention is also direct edgg _@I;)?_lrl;raceuti cally acceptable salts of
formul a | . Suitable pharmac acceptable salts are well known

to those skil lgdQ, 'tx'emtn, X andnl ﬁ@&déﬁk&d&d&am ﬁédmiadhﬁegggai%& and

organi c acids, such .as oric acid romc acld huric
aci d, phosphoﬂ‘?%’e H%‘T‘H“h’ﬂ%i ﬁ#@é@ﬂsﬁﬂ@ﬁ%“ Qd? Hhcnyhl%ﬁﬁﬁh?!‘yl or PYﬂd“b)éfﬂls acetic

acid, trifluorQaceiS-cnad, 8~ N@ld 1 200, dSpdcHid ekampled Of Prefbiréd fhaddizb 1uiea§tl c
acid, oxal i c acid, succinic aci dp fumari c acid, nmleic aci benzoi c

aci d, sa‘5 1 cyli A& aci d, phenyl acetic acid, and rrandel ic acid. "I'n
addi tion, phar rraceu)t—(ScaPtl-Butbebﬂab-B;ﬂ diatdlgl))-N-(3- (4-py7£dxn5d}1hmphd1y$)afeh$ of

Naor K ar kel | ne TG RR-BRY S E UL LHABIANR L CO AR by e
wel | as acid sal t s Not5-terrghtyle2-Olathass 3,4t digdolyd)) iy - @HH R e éthy laartiamp ylmytridy1)-

substi tut ed hen§ ;?mum and quat ernary ammoni um cations such as t hose
ari sing ompr%‘t’onalon Ezalklatlon of triethylamn

N. N-di et#/1 am ne, R--4r ‘cl%}’io?"ré&wfa yD)-N"-(4dgr(Rumethylcar amoyl)pyndyl)
NN- di net hyl amdstgmy wea (DI\/AP) 1, 4-di azabi cl o[ 2. 2. 2] oct ane 15

((:I::)Qngbol) cycl o[ 5. 4. O?Y.lgsld ng’l(](qw“oc}‘ TY])% ﬁ &"?’i’ﬁﬁqug’(%fz‘t ﬁgdcorrpouﬁag of
Fornul a | pos mhyleabmm)pyﬂdymmnmﬁﬂ&eaan
' N-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N -(2-chloro-4-(4-(2-
25 methylcarbamoyl)pyridyljoxyphenyl) urea;
- N-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N'~(3-(4-pyridyl)thiophenyl) urea;
N-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N -(2-methyl-4-(4-(2-
methylcarbamoyl)pyridyl)oxyphenyl) urea; and
N-(5-(1,1-dimethylprop- 1-y1)-2-(1-thia-3,4-diazolyl))-N *-(4-(3-
30 carbamoyliphenyl)oxyphenyl) urea.

The preferred furyl ureas more particularly include those wherein Q is phenyl, Q' is
pheny! or pyridinyl, Y is —O- or -S-, Z is —Cl or -OCH,, s =0or 1,n =0 and nl = 0-2.
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therefore exist in racenmc and optically active forns. Methods of
separati on oW0o2032106 enantioneric and di astereoneric m Xt ur epCaUSIsEsYL1S

known to one skilled in the art. The present invention enconpasses
any isolated racemc or optically acjgve form of conpounds descri bed
In Formula I which possess Raf kinase inhibitory activity. Gener al

Preparative Methods 25 The conpounds of Fornmula 1 may be prepared by use

of known cheThepest antentos is also dlrecteandﬁﬁirﬁﬁeduicelz’.y acveprablefsaltd o foformula
commerci al |l y_avail abl e. Nevert hel ess fol |l ow ng,@ﬂener al

preparative heduitile phagmaseutically éﬁcept:ﬂb&i salty are wall kgvomny to those gllled in the art

e 10! 71 Mg Gl SOl of gl nf Bl Ao Y 5B LB ARBE g o
Het er ocgcl | Chmmmxmdb@lﬁmﬁb hagid| plesiphdrid dcid, Rekthkahesuiphvaid1&de) safhonic
(Katritzky, et Conpr ehensi ve Het erocycl I ¢ Chem stry; Pernagon

" Press: Oxfor gc;dme’(lqggd) tnﬂuoroacetxc avish malic agida tastatic eeidapittic ednlaetia 3cid[ err]

E?JBSTiJ -?-B?—EWS}Z&? %%L‘I‘E&é’g C(% St 5}‘):11 Ogclwggllcg)aﬂ% enzoic acid, salicylic acid,

PCTI US98/ 260pRepnylacetic acid, and mandelic acid. In addition, phannaceutlcall%'%cceptable sélanpl e.
3- subst it ut ed- 5-am noi soxazol es 3) are availab by the reaction of

hydr oxyl anmi ninclideracirsajtepf inorgpnin brisssuch gggalts agntammﬂkahnscm (e.8., LT’

q/anok one 2y .+ i Ny~ u hi ef t he L eaction of

acet am at e ﬁ? oW th agcﬁlxréepﬁngﬁla{xgz{sge§cw ; Ca® 0%&?\5% FROMU £ALOR, 3§,
ester, an acw@lina kéid, salts GFNorgadi6 Hasdyy dhdladn %Eﬁ@ﬁiﬂco Bnd fargifatic Substituted
cyanoketone with hydrazine [err] or a nonosubstituted hydrazine affords the

3- su bmotnmre,candmuatm@r)darembsmm eations Gich 3t thopg anisteg ﬁomaarotongtmz ol es
unsubstituted at N1 r may b t.ed, at I e using
di -t ert - but yPT dPERKydigNe of; atﬁ%m € %ﬁ&?@ﬁlﬁn@e? Né%m E’t i on
of nitrile 8 g%&lﬂean NWIH%’& lﬁﬁ&ogﬁ{ﬁﬁe gi (EMAI*)G 51 4-dxazabxclo[22 2Joctane

substi t ut ed- 3 am no- 2-t hi ophenecar l'ate ( I’'shi zaki et al
602522105, 10 (DABG®)ar box;llSdlazahmyelo[gb?z @}noﬁ-Snmp be ADENved bgndprot e84 on of

the amne, f ert-butoxy (BOC) carbamate (10),
fol | oned by 3&&%@@%@4‘8}1@&6@‘%@% with acid. Wien BOC
protection is used, decarboxylation my be acconpani ed by
deprotection giving the substituted 3-thi opheneanmoni umsalt 11
Al'ternativel YA number of ahemom'pumds aiﬁFdrmuﬂmy poesads raexmmytrgembmsemdt hamugh
\sMa)pgg; glz(lzggl (%here oree%)tugtr in racemlc ané) lopng\ﬁ y a c}{xve fgat nquIetWOésh o?gw@gw(nggi 26078

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

“The present invention encompasses any isolated racemic or optically active form of

compounds described in Formula I which possess Raf kinase inhibitory activity.

General Preparative Methods

25 The compounds of Formula I may be prepared by use of known chemical reactions
and procedures, some of which are commercially available. Nevertheless, the
following general preparative methods are presented to aid one of skill in the art in
synthesizing the inhibitors, with more detailed examples being presented in the
experimental section describing the working examples.

30
Heterocyclic amines may be synthesized utilizing known methodology (Katritzky, et
al. Comprehensive Heterocyclic Chemistry; Permagon Press: Oxford, UK (1984).
March. Advanced Organic Chemistry, 3™ Ed.; John Wiley: New York (1985)). For
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20 [err] Schene 1. Sel ect ed
General Met mlsfzﬂfs Het erocyclic Am ne Synthesis Sub gigTiusss/d607s
ani | ines may be generated u5| ng standard nethods (March. Advanced 5
Organic Chemistry, [err] Ed.; John Y¢ley: New York (1985); Larock.

(nggg)e;'ens' xg%nle 3. anﬁaee&.s%ﬂ&fs@fa%feg o : aCHLRUBlY SetR: réé%wos{o

m neés are c Sy ntélesi zed

by reduct i ohyd xylamiwfyﬂmu&symkawﬁew as shown iaSchbms 1., Cwedkmem in Pd, or
, and [err] or a hydride transfer agent, such as formate,

cycl ohexadi i, isoavailabler fiemathe cisaqtiop| of destamidgter ingewithi oh appropwate ;ackb adeni c
10, g P B kS S i DT VR R B9l e 0o
Reduct isons byarioRetond Wﬁhnﬁydrﬂikﬂ: (R*=H) B ﬁi&)ﬂdﬂbﬁ@tﬁtddrh)@i'&i’ﬁ sfferdsthesi s; VCH
Publ i shers: New York (1991)), or using a

substituted- or 1,3-disubstituted-5-aminopyrazole (5). Pyrazoles unsubstituted at N-1

(R*=H) may be acylated at N-1, for example using di-tert-butyl dicarbonate, to give

pyrazole 7. Similarly, reaction of nitrile 8 with an -thioacetate ester gives the 5-

suhstituted‘3-amino-2-thiophénecarboxylate (9, Ishizaki et al. JP 6025221).

10 Decarboxylation of ester 9 may be achieved by protection of the amine, for example

as the tert-butoxy (BOC) carbamate (10), followed by .saponiﬁcation and treatment

with acid. When BOC protection is used, decarboxylation may be accompanied by

deprotection giving the substituted 3-thiopheneammonium salt 11, Alternatively,

ammonium salt 11 may be directly generated through saponification of ester 9

15 followed by treatment with acid.
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WO 99/ 32106 PCT/ US98/ 26078 -
21 zer nmetal, such as Fe, Sn or Ca, often in acjdj [l
g5 Ehlbe pEHOSAREE. |

Many met hods éexi for the synthesis of nitroaryls (March.

Organic Chem stry, [err] Ed.; John Wley: New York (1985). Larock.
Conpr ehensi Ve, cme\ni ¢ Transformati or?g; VCH Publ i shers: New York
(1989)). 3 [err] / catal yst (eg. Ni, Pd, Pt)

. [err] [err] 5 (eg. Fe, Sn, Ca) R' Schene 11 Reduct i on of
Nitroaryls to Af{Ib3%ni nes Ni troaryls areg~eomonly forned by

' electrophilica%rrati nitration using [e ]her an alternative [err]
source. Nitroaryl's e furt AaNORH at ed p‘Pi ONHi o reducti on. Thus,
nitroaryls subsyi tftedwith [ pot eAtial |eaving groups (eg. F,
Cl, Br, etc.) y und‘ergo su 't utieeh reactions on treatment with

phenoxi de. NitRoaryls may al etnHNmMger go Ul | man- e coupling reactions

nucl eophi l es, such as thietate (exenplified i nR;Schene [11) or

(Schene R! CN [erT] ®h |1 Sel ected Nucleophilic
Aronatic Substitution using Nitroaryls A%»sth in Sheme 1V, urea
formati on may i fAvol ve reaction of a heteroaryl "2 isocygAale (17) with an
aryl amne (16). The heteroaryl isocyanate may bg 6 1
R
R?=H )y
N |
R1 N NH,
R! HS._CO;R —~ 0™\or
= > S
C N 7 “NH, 7
8 CO.R
9
1) OH o ©
2) H* k
. S,
R! R!
S -~ S
N NH,* 2)H' 7 “NHBOC
CO,R
1" : 10

Schemel.  Selected General Methods for Heterocyclic Amine Synthesis

. Substituted anilines may be generated using standard methods (March., Advanced
S Organic Chemistry, 3™ Ed.; John Wiley: New York (1985); Larock. Comprehensive
Organic Transformations, VCH Publishers: New York (1989)). As shown in Scheme

II, aryl amines are commonly synthesized by reduction of nitroaryls using a metal
catalyst, such as Ni, Pd, or Pt, and H, or a hydride transfer agent, such as formate,
cyclohexadiene, or a borohydride (Rylander. Hydrogenation Methods; Academic

10 Press: London, UK (1985)). Nitroaryls may also be directly reduced using a strong
hydride source, such as LiAIH, (Seyden-Penne. Reductions by the Alumino- and
Borohydrides in Organic Synthesis; VCH Publishers: New York (1991)), or using a
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PCT/ US98/ 26 0W® 99/32106 22 PCTAIS08/260% zed -
froma heteroaryl amine by treatnent with phosgene or a phosgene

equi val ent, such as trichloronethyl ghl orofornmate (di phosgene),

bi s(trichlorg rdporat t L S :
N, N - car bo ny%%éﬂé)é%%?lés‘{cﬁ )#.%’ $ﬁé§ ic'(sabéf)}%a %?@rgi‘/mﬂ' Mazlill‘/s“éet%‘%adsci‘%“rslI ved
from a het erfociel syathesis L nytroatyla {Mirdthe r AdhahibedeOrgunid Chemizoye 3t &d,; Jahn 5

acid halide_gr an. anhydride by a Curtius-type rearrangenment. Thus_ reaction

of acid - Wilexdiew York £1989).wiavckn Compaehessve Dsgamelrerwéarmgtions; VCH

rearrangenen . | nat e. The correspondi ng carboxylic
acid (22) mﬁbg%%egi%%“éggfge@?% to Curtius-type rearrangenents using
di phenyl phosphoryl azide (DPPA) or a simlar reagent. A urea may

‘al so be generat'ed frothidawlysteacti on of an aryl isocyanate (20) with a

het erocyclic 10 @& pd [err] Schene |V Sel ected
Met hods of Urea F nggtgi on (ﬁgt het er ocycl e)

| - Ami no- 2-het er ocyclic ggnboxylic esters (exenplified with thiophene 9,
Schene V)  AMO; 8 v ‘AMNH8 an i satoic-1ike anhydride (25)

t hrough saponificati on, Nf(é)' I OW 15 by treatnment with phosgene or a
phosgene equi val ent: ' of anhydride 25 with an aryl am ne can
generat® acid 26 whi @9 FRayr<Ent aneousl y decarboxyl ate, or may be

isolated. If isolated, decarboxylation of acid 26 may be induced upon

E(é-la-;. IUgg8 /2 GOSfézeme 11 Vo lgegt‘u?égi%g %f Nitroaryls to Aryl Amines 23

Nitroaryls are commonly formed by electrophilic aromatic nitration using HNO,, or
an alternative NO," source. Nitroaryls may be further elaborated prior to reduction.
Thus, nitroaryls substituted with

HNO3 ’
Ar-H —»  ArNG;

10

potential leaving groups (eg. F, Cl, Br, etc.) may undergo substitution reactions on
' treatment with nucleophiles, such as thiolate (exemplified in Scheme III) or

phenoxide. Nitroaryls may also undergo Ullman-type coupling reactions (Scheme
i),

°’N®_F ArSH
R/ = base N\
12 OZN\
~ N\_g—
i o /(,D—S Ar

O2N
\3_ Br—Ar 13
& s ——

R CuQ/base
15 14

Scheme II1  Selected Nucleophilic Aromatic Substitution using Nitroaryls

As shown in Scheme IV, urea formation may involve reaction of a heteroaryl

isocyanate (17) with an 'aryl amine (16). The heteroaryl isocyanate may be
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[err] [err] Schenme V Urea Formation via Isatoic-like
Anhydri des woO9932fonal |y, ureas may be further mani pul at'ed UKITASINMREN®dS

famliar to those skilled in the art. 5  The invention al so

i ncl udes pharnmaceuti cal conpositionsapncludi ng a conpound of Formul a
| or a phar mggaHidiLal fruma&% @a‘i’ixleaxﬁﬁaktl}?‘ ﬂ%ﬁﬁ&h vAthd pRosg B bP'aOBhd‘s ey
accept able carrier. e ‘tconpoun be adm ni Stered oral

t opi cal |y, paqmmalemalsﬁqh, asbtyichlnimxhe!hylwhlmfomate (dipposggne) bs(lbthlmth)

rectall or va |naII dosage
' admi ni }s/t rat i¢ ﬁ}@efgeaw rfg%'&%rg MﬁéCEht r %%%We may
bcut t
Cechni 3322”55%?%5 deriyed B Elciboye il 3%‘2@”& defivativeDaidiGs th st 0 |

transderiral adidihuiide ontn anhydriGney arCumusatyias rearrangems)mnd'kumgachen pofess@ht i n
association w.¢th aone or nore non-toxic phar mace |calﬁ)y accept abl e
carriers and ervgg@}léutlbgrhgadqim%fqlh@eg@yéﬁqrgangement atfordsghe 5eryanatss

. i ntended for a ar t ab t

nown ¢ o ¢ he et Cortherie SEPLARTHEH T ) M Be Mibielt B IRrARGRE )
20~ conpos Irbmfuﬁgerﬁmts asing diphey/ishosphorpr &1mm)saelaesimﬂﬁ resgeiit.t Aeured oup
consisting of i luents, sweetening agents, flavoring agents, cgloring
agents and preayslsq b@g@g@tﬂdsfrqmthe reaction of an anyjysgcyanate(@0) with a heterocyclic

PCT/ US9 2607&2’3 24 order to
provi de” pal at P preparations. Tablets contain the active ingredient in
adm xture with non-toxic pharmaceutically acceptabl e excipients which arée

sui tabl e f or HetrenHyamef act ure of tablets. These excigieat s 18my be,
for exanple. inert dilyuents, such as cal ci um carbonat e, sodium
carbonate, |actose, cal gigem phosphate or sodium 5 phosph EﬁCl
granul ating and di sint graﬁ ng agents, for exanple, corn st %r alginic
HoN—Ar 0 Het—NH,
Het—Nco e Het\NJLN,Ar <—.-——oc:N-Ar
H H
18
Na/ \DPPA / \DPPA
O 0
Het X Het”™ OH X Ar HO Ar
21 22 23 24 g

Scheme IV Selected Methods of Urea Formation (Het = heterocycle)

1-Amino-2-heterocyclic carboxylic esters (exemplified with thiophene 9, Scheme V)
may be converted into an isatoic-like anhydride (25) through saponification, followed
15 by treatment with phosgene or a phosgene equivalent. Reaction of anhydride 25 with
an aryl amine can generate acid 26 which may spontaneously decarboxylate, or may

be isolated. Ifisolated, decarboxylation of acid 26 may be induced upon heating.
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aci d; and bindi ng agents, for exanple magnesium stearate, stearic acid or
talc. The WO9YRHISI ets nay be uncoated or they may be coat AETREIRRETH

t echni ques to del ay di sintegration and adsorption in the
gastrointestinal tract and thereby [@3ovide a sust ai ned action over a
| onger period. gFor exanple, a tine del ay gt erial such as 10 gl yceryl

enpl oyed. These conpounds
sed form For mul ati ons
| ati npLapsul es wherein the

nonost earate oryglyceryl diggearate may b
may al so be prgpafled irLé.aLLﬁ._l_@Ldly re

for oral use n® @_g be ngggﬁt ed as har

active ingrq@bgpt i'S?2mi xed with an inert doli¥HdilUent, for exanple,
calciun1carboﬂﬁte, 15 cal ci um phosphete kaolin, or as soft gelatin
capsul es wherein ®he active ingredient Ois mixed with water or an
oil medium for exanple peanut oil, liquidparaffin or olive oil.
Aqueous suspensions contain the active matgriga-#rin adm xture with

exci pients 20 sui tabl e for the manufactjure of aqueous suspensions. Such
exci pi ents are suspendi ng agents, fYfor exanple sodium

car boxymet hyl cgi | ul ose, nethyl cel | ul oge, hydroxypr opy+

met hyl cel | ul os sodi um al gi nate, pollyvi nfl pyrrolidong, gum tragacanth and
gum at%zi; i sper si ng or® wet i ng nte my he a naturally
occurring phos i fror expnply, - ecjl{th?, or condensati on
products or an alk en{& oxi de vvithfat%h id?hf r 29 exanpl e

pol yoxyet hyl ene steggate, or condensat ifCpr odlic of {ethyl ene oxide with

| ong chain aliphati ¢ al cohols, for exanple heptadecaet'hyl ene oxycetanol, or
condensati on products of ethylene oxide with partial esters derived from

fatty acids and hexitol such as pol yoxyet hyl ene sorbitol

monool eat e, Schenmn¥ensHréaFonmatibnctis Isatoic-like Anhydtidgs ene oxi de with parti al
esters derived fromfatty acids and hexitol anhydrides, for 30 exanpl e
pol yet hyl ene_soy bi t an nonpol eate. The aqueqQus suspensigons nmay al s \

contai n one Bwa{lr)br‘geﬁr‘@%g?/gm & manjpylated, using @e&oﬁ@ Ea,ml AT 10 ﬁbP%ﬁpﬁ)‘l‘ﬁed n

p- hydr oxybengaate. one or nore coloring agents, one or nore

flavori ng agents, and one or nore sweet eni ng agents, such as
sucroseSor saccharin. SUBSTI TUTE SHEET
(RULE 26) WD 99/ 32106

PCT/ US98/ 260Fhe invention also includes pharmaceutical compositions includingza compound of

uspensi on_ OMRAACL BPis BhAReRRicaty £t snfl GERDACML A bLARIBRARED, |

adm xture W hdreptabiescagiesi ng or wetting agent, suspending agent and

one or nore preservatives. Suitable dispersing 5 or wetting agents and

suspendi ng agents are exenplified by those al ready nenti oned above.

Addi tignal exclRpi f nj fl ' d. '

Al L8R b BbEBb s Ry 60 AR Rrer sl BRI loBbany, KAy, Y infiRhfb B9
spray or sublingually, rectally or vaginally in dosage unit formulations. The term

‘administration by injection’ includes intravenous, intramuscular, subcutaneous and
parenteral injections, as well as use of infusion techniques. Dermal administration
may include topical application or transdermal administration. One or more
15 compounds may be present in association with one or more non-toxic

pharmaceutically acceptable carriers and if desired other active ingredients.

Compositions intended for oral use may be prepared according to any suitable method
known to the art for the manufacture of pharmaceutical compositions. Such
20 compositions may contain one or more agents selected from the group consisting of

diluents, sweetening agents, flavoring agents, coloring agents and preserving agents in
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The conpounds nmay al so be in the form of non-aqueous |iquid forrrul ations,

e.g., oily pensi ons which may be fornul ated by suspeg, | Pﬁ
active ingréglogﬁltﬁlldg veget abI e oil, for exanple ar ac |s 0|
olive oil, sesane oil or peanut oil, in a m neral oil such as
liquid paraffin. The oily suspensio may contain a thickening

agent, for &%F%PB%’W@JE‘M rRFepRiatioms; nTehlets coptain theopefive me@ﬁll‘i‘lg
t h - t t b
Bdded t o pr cimizure, i (iAAB R Hhalfick iy SEcep Bl WP WhiA0ER Syl O

be preser vedfobyhet memtfaktirei ofnatnéts.a Thesetexcipiantbanay be, for exanspleinas diteans, bi c
aci d. - Pharpaceutical cqonpositions of the invention may al.so be in
the form of ®ichap ﬁﬂ\ﬁﬁl‘% Farbonate sodwir casbesiate, laprrseosalgiupHRosPhass obgodiim

o1 for exapiyeelie AR et ¥ttty BIAETHY Fnplcrtory wardl, o JBE"
enul si fying agermfd Bmdm@&géms, (foradAaynple tiagndsiven Stearate, Emanexadmrealgumhacaci a
or gum tragacant h, naturally-occurring ghosphat i des, for exanple

soy bean, ‘| etables H‘aya‘?ﬂj uncoated or dagyemay e geated Ry knawa sechpiquentp ﬂFB}h fatty

aci ds and he y Es%rp r perr% r g, and
condensat i onzﬂpfrngé l[:ICt & Q-;d d é,taolqld i ¥ Ls“iromt%sélpgl vtma‘?h% Q&r@]%&} ene oxi de,
for exanpl e pustapeedyatioy loverca denger pamodmﬂonbml;ﬂe, ar hmeednldysmtmal such as may
al so cqntain en|n and fl and EASIXII‘S

vor|n ru
may b or migkEed! e e B AU OHEGRerEY b SHReYeY) | Lorog compous
pr opyl ene gl |1 e Eoll ¢4 leaskd ornmul ati ons may al so contain
a 30 demmﬁgam% Ta{;ggrn\q/)a‘%ﬁe pgﬂgrefavoﬁnfrxl‘g and col ori ng agents.
The conpounds nay al so be adm nistered in the form of suppositori es for

rectal or  Ramigt P PSR 90shed el Yohd 15518 YRR TS

SHEET (RULE 28ive ingredient is mnﬂa with 38 % solid diluent, for example, calclum carbonate
PCT/ US98/ 26078 t'’he
drug with a saipmabplmsnhaﬁe or kaodinj olgasesoﬂl ga]aemtcamlcsrwhqemdhc dctme mzrddlnmr y
t enper at ur es, but

t herefore rrellﬁ P‘ﬁd “ﬂ&' ‘gatg% W'ear’]‘(raoé {‘h ‘gfa?\égﬂagtpm‘g%@abg“‘ﬁ agﬁ 8r °]§"lfch
5

mat eri al s i nglijude cocoa butter and pol yet hyl ene gl ycol s.
Conpounds of the invention may al so be adm nistrated transdermal |y using
nmet hods known to those skilled in the art (see for exarrpl e: Chien;

0580, AL hipcomai b8 B O S BBl

suspensi®n ofsuitable i e slanffadtaredflagudous Buspedsions. Susl lekagieﬁtsva@é é\ispétﬁiu’igﬂ vent
optionally containing penetrati on enhanci ng agents can conbi ned

wi t h additi orgentader example rodivin carboxymstlylerilylpssy methyloedlulose, hydiexyPEePYhat ri x

methylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum

acacia; dispersing or wetting agents may be a naturally occurring phosphatide, for
example, lecithin, or condensation products or an alkylene oxide with fatty acids, for
25 example polyoxyethylene stearate, or condensation products of ethylene oxide with
long chain éiiphatic alcohols, for example heptadecaethylene oxycetanol, or
condensation products of ethylene oxide with partial esters derived from fatty acids
and hexitol such as polyoxyethylene sorbitol monooleate, or condensation products of
ethylene oxide with pariial esters derived from fatty acids and hexitol anhydrides, for
30 example polyethylene Sorbitan monooleate. The aqueous suspensio}xs may also
contain one or more preservatives, for example ethyl, or n-propyl p-hydroxybenzoate,
one or more coloring agents, one or more flavoring agents, and one or more

sweetening agents, such as sucrose or saccharin.
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materials and bacteriocides. After sterilization, the resulting mxture

can be WO I¥BEul at ed fol | owi ng known procedures into d PESHE. 1n -
addi tion, on treatnent wi th enul sifying agents and water, a

sol ution or suspension of a conmpoun@5of 15 Formula | may be fornul ated
into a lotion or salve. Sui tabl e solvents for processing

transdernal _deliyery systens are_known tqg those skilled in the art,

and 1 ncl ude DIPREDIe PRets and pnules SitHlm dor DEPATANy BH3 2QSOYR Syspension

I Kk : 4 o : hyl
acerate. 2000 B A SRAGRBUAYEC e AR A AR hin W theind Y

such as hexanwetting ageitestdpending agent andlond 6PmerEpreservaiven gSuitibicdispetsing ar bons
such as dichl oronet hane, chl oroform trichlorotrifluoroethane, or
trichl or of | @bWEHING-Agents Inf spspeading lagenis arerexgmplified by thoselalready mentiopedit ur es

car boxy! | c AR Al eRfoiBis i palic, PPl dMolon e RipORLARRRy | °'

hydr ocar bonsnaydibso be present. Sui t abl e penetration enhancing materials for
transdermal deélivery system are known to those skilled in the art,
and include, for exanple, nonohydroxy or pol yhydroxy al cohol s such

th |, | | | . | al cohol t d .or t t ed
Forr] acty Teebiaptiisduy g P iathe fon s ngh-sgneond Moo ppliontt §8upLf e or
unsat uf@t ed s3ghensiohs Which' ﬁfaﬂbﬁgdr?%ﬂa‘ié@ By %%slagégﬁﬁfg' the&dtite inpfedicAiscit &7

unsaturated fatty esters w carbons such as nethyl,

et hyl , propyegetadeomilpgort exampe taydchissail; -dliveydil, isssdme pil or peanut oil,cort imuayl or
nonogl ycerin esters of, acetic acid, propic acid, lauric acid,.mr.istinic
ror 0 L1 ey ietoggal ol b o B Sathh Bl Sisberstons b bt yiskeRing
unsat ur at ed GkaakReNhbR b 26 . teni ts such
bt/ USoa) 26 By AFR Vb e beeswax, hard pafifain Yr 2P Gicohol. Swee enjng agents such
with a t ot alasdhoseset DriB4bove, and flayerirg agentdimayops adiel tagrpadepalatabls omlt vyl

adi pat di i sopyopyl sehacate, diisopr | mal,eate, .or diisqpropyl
funbr al®,  ACIPRAPRS. Those compasiiens mAYF BAAYRS Hobrat SR pEan si-erident
phosphat i dylg,eehd ¥Rbib¥ERiguch as lecithin or cephalin, terpenes,

am des, ketones, ureas and their derivatives, and ethers such as 5

di nret hyl isosorbid and di et hyl enegl ycol nonoethyl ether. Suitable
penetration , enhanci ng .f or afions na | sp i.ngl ude m_xt.ures. of one
or nore mmt Sragpaceutie 89@8°gt‘°n5° f?%‘?ﬂﬂ%ﬁéﬂ&é&@?%‘? a}fo‘%?ﬂf(ﬁf’ﬁ??’“ﬁ’l‘%ohol s,
saturated ore M1§8hL!N b : ! 6P le 88 Sifbedadis oil
unsat ur at ed eerr? faﬁﬁ%ﬁéﬁ%msg%?g%%a%?mz’ntgatur t%d fatlty achis ol ‘'esters
with uglto 2er camimenal, oili dort example Bquidirparafinoor umixtures af ediesti s Suitabley| i ¢
acids 10 wi th_.a total of gg to 24 carbons, phﬁsphatidyl deri.vatives,
terpenes, anfRRSYINgaggutsmay be naturally-accurnng gims; 10T GRIMRISIEHLECACIA 9F By s

Suitabl e b eadiGadB Rty ool Ph3EHalRes, 467 eXithilesyy! B, AN O 1 O

t hose skilled e art pol yacryl at'es, sillcones,
pol yur et haneesterbbo plrtiabestere rderivédbfrom fatty raeide land dek toleanhytidesréorsxample

natural and s heti c rubbers, Cellul ose ethers, ., derivatized
ol yet hy! enetHblaRmaApPiEsibe anfeprdSalc PR L e (Seid SBRBbBIRS Wb
Addi ti gral agfifehe’ 8RideS ik exdiplé ?&aeﬂ@fene%oﬂﬁtaalﬁlsnm@e TAd diel1<ions
i ncrease the VI scosity o he matri x.

may also contain sweetening and flavoring agents.

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

30 demulcent, a preservative and flavoring and coloring agents.

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
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20 For all reginens of use disclosed herein for conpounds of Fornula I,
the daily orawo9%32106 dosage reginen will preferably be fronPOTA$98/2607800
.ng/ Kg of total body weight. The dai |y dosage for adm nistration by
i njection, including intravenous, intgganuscul ar, subcut aneous and
parent eral i ngheClh@n d f el | ef.e

be fromO0.01 to 2%% %t}ﬁg g?ﬁt&éfandnggrg%%%(ﬁ?ﬁﬂt qwmg ® s?g((q:tgl Bg&c?é%e
regime wll Zempera“p'#&eblérimi@/atbhe factahoOvdginal memtmymg wdl therefore ettyin

wei ght. The d vagi hal .dosa imen w ferably be from
0.01 to 200 ‘B‘f“g? Y"e%l‘"ab@d%% B‘ﬁtdmgrhggﬁi‘ém}ma s infude tcaﬁqacgq“eaéélége

regine wll pﬁ@{,@ﬂﬂgﬁyglp@olgrom 0.1 to 200 ng adm ni stered between
one to four tines dail The transdermal concentration will preferably be

that reqgbired to mai ntai n a daily dose of from0.01 to 200 ny/Kg.

The dai l inhlatlond sage 30, W) referabl be from0.01 to 10
my/ Kg of yt ot aFomMBaYRdRa élpﬁgmventlon may agdsonge d@nsdermally using methods

PCT/ US98/ 2607gnqwn t | t

wi |l be appr eC| at eé) %wse k(l)“seg lglgui ?ﬂ éf o nfo{ ﬁxma})rl? Cﬂ‘ae{‘ .fl;eanf)% Plcg rg;;ollﬁgt hod

of adBystémicr Meldﬂ:atlmf’l MapeinDekiera Inwy 11087, oLippaet al.sW(G94/04157whi ch
are consi dered routinely when adm ni stering therapeutics. 5
It will also HMarfdderor &WPlﬁo%\é%Wm PhaHspenfonspbe compownsisel Fervula { i aany

gi ven pahi ent k| e t n t he
Set i DI0uE " puable voladhe solvP GRbrif Soattfly Séntuflion ABle deBfts dd B, [ 1
the body wei gbdmmﬁed h&hmﬂﬁitﬁail addhivegRi®vsto the@é §iill& in the art, suchh® matikent

t he gender of the gat ient, the diet of the patient, tinme of adm nistration,

route of adm masena t agh, baﬁt;rleméq:s exOfter istenilizationg theragswlting orm;gturanqart Hp@
severity of tPc

further appr ec db@ﬁgﬂgll 3’39 a%@r?eﬁgﬁ%bgseargﬁgqnqshén apditiamy °"c‘6‘ifl“§8mof

treatment,, i evmht étﬁul@ﬂy‘iﬁg Qfgedits aaarrmrer ad@ofufién i suspehiivhess af conffoRfd f a
conmpound of Formula | or a phar maceut i cal | y accept abl e salt thereof

gi ven fdf a dEeimida] majrbe forprulatei into ajletion orsalvebe ascertai ned by those
skilled in the art using conventional treatnent tests. It will be
under st ood, however, that the specific dose |level for any particular
patient Suitabilé sol9eRe Tk Hfb@éhsﬁlgV@dds&éﬂhandelfi%ﬁ Q¥ Stemb Nied ‘l&ﬁb\@ﬂ tB rﬂiose
activity of the ;{gemflc conpound enpl oyed, "t he age, ?
general heal t Bkilleksn thei ast, and|ineluds laxemiatdobols suthy as ett@nol orr Isqptepyif alcoho

adm nistratio a creti ation and th rity of
t he g)wcfr Boﬁ‘eﬁﬁ'dcgir o0 P?%Wni%% xyf)c i 5%“15% SUGH % E&Hf ‘T%f}g’ur e
of all @0pli cpblapethersBadtedditaraydrobirah,i16@ér 1/dfocitoRs s\ BeRdH, cyclohexanedel ow
are hereby incorporated by reference, including provisional appllcatlon 25

At torney Dock®f beaxang gr\helogenated) hydrocebenpshcilpas dighipromsthaser ichloroform
08/996, 343, C%‘ﬁ%r&fpnqlug%e%ﬁg,rm%clﬁgroﬂ%grggthane. Suitable solvents may also include

mixtures of one or more materials selected from lower alcohols, lower ketones, lower

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

25
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 benzy! alcohol, saturated or unsaturated
Cy~C,, fatty alcohols such as lauryl alcohol or cetyl alcohol, saturated or unsaturated
30 C,—C,, fatty acids such as stearic acid, saturated or unsaturated fatty esters with up to

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
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~ The conpounds are produci bl e from known conpounds (or fromstartin
material s 09 m&ﬁi ch, in turn, are producible from known ESHHSIFEOTE
e.g., through the general 30 preparative nethods shown bel ow. The
activity of a given conpound to inhi®7t raf ki nase can be routinely
assayed, e. gacidsaeitbadotabof up for Bicembons such scditsvproplybadipate, Tdisobutyl adipate,
fol |l ow ng exgmq] es are for illustrative purposges only and are naqt, intended,
wsapmpyii a{?c;

nor shoul d I$e9acate. diisenrppid emelsale; gy dissoprapyl dumamte.i nAdaijiongly

WD 99/ 32106 . . P \ o e
PCT/ US9/ 26 07%euetrzz‘txon enhancing materials include phosphatidyl derivatives 2sBch as lecithin or

EXAVPLES cephali, | terpenes) amidesNedténasCiifeas ARdl theiy derbvativel) afdl etieroneh-4r i ed
gl assware under a positiyve ressure of dry argon or dry nitrogen,

A . . p ! (
and wer é st i dimsthyleigesorbidamnd, digthydensglycol manseths! etherndiSuiishie. pepewationi ve
i qui ds and | uf.l re transferys Vi a ringe or cannula, ,an
i ntroduced | ROEHvRE ket BB S nligt i ot B miR M ikt
stated, the from mondlfyfdiexyCONSEhy@REXP BicHRSS, sahisies F \RkRhReC,IE] e to
use of a Buchi rotary evaporator at approxi mately 15 rmf—ig 0
Al | tenper at shcelols rsaturaed ot adsaurated rGe Cadfatty adidgy saturated| ori unsafugated fatkyl ess
ot herw se i.Lndi cated, all parts d _percent ages are,. by weight .
Comerc; al - oPsErs Wi 2% tarhons, Bipsiissaenbeted 37 uibfieln GhoREpi dcics
pur i fi qat i oNyidNi @ral of up to 24 R4B6 B atfvEL Ghrpess, BRAdeR KEshed)
What rra(rzli[err]w;‘)re-coaatoec‘jlpgcl’ assﬁa&’@geﬁmwl?ie i?:egv g’elrp60A’ @554’ ‘gago [err]
pl at es. Vi sunteagand their dériyatizess andwethersf f ect ed by one or nore of the
foll owi ng techniques: (a) ultraviolet illumnation, (b) exposure to iodine
vapor, (c) imrersion of the plate in a 10% sol uti on of phosphonol ybdi ¢ acid
in et Rangd j 4 | f j:
cerium sul fa'}t3 e sc% E@P@%Meﬂs ﬂ? grﬂ‘gg\%e l%hk%gﬁ%@pg%ﬁ é?ﬁ{%)?ﬁ%%}?%?on of
the pl ate i nimnthacirdiand einbiade| padydcrylates) silic@tes, polyurethanes, block polymers,
2, 4-di ni trophenyl hydr,azi ne foll owed by heating. .  Columm chropatography
(flash 13 S‘Yf%’ﬁg AERSy PoRleerhadnd patnR! e SYBIDRES Parbero0 CRElulRsERbers,
Sci ence[ err] gsdd. ; ' [JeY ) . d lened
using a Thorrggﬂ%%\%%%kmy Ilerrlxas, pa&dn%lkgigiéa?gy ugs]wtbé 428 ag\rl\ﬁg%te %‘ﬁg&rﬂ 66
aut omat ed nelAdditipnpb additivgsp sucht ass viacisareging ot @ilsanay e ddded ite inceéase the
transforminfrared spectra were obtained using a Mattson 4020 Gal axy Series
spect r ophot oiSCeHtY GBRABANKS or r ] H) nucl ear magnetic resonance (NVR) spectra
wer e nmeasured with a General Electric G\ Onega 300 (300 MHz)
spectronmeter with either Me4Si ([err] 0.00) or residual protonated
sol vent2{ er r Fof el m¢gimeRGof WdeCibchosed dereirDids@ofmponiids of Formull,48¢ daity oral

standard. Carhbon [er.r] NVR spectr re syred with eral .EHectric 30
& Omega 300 B prpE N prelabiy e O, oo Ty ot By weigtb The o 1
[err] daity -&sa%gl\ﬁpad&iﬂiafaﬁbn%% Bljeciions IftNERNE intha@¥nduBS HtkihRBulER S S
spectra (M5) and hig '
subcutaneous and parenteral injections, and use of infusion techniques will preferably
be from 0.01 to 200 mg/Kg of total body weight. The daily rectal dosage regime will
25 preferably be from 0.01 to 200 mg/Kg of total body weight. The daily vaginal dosage

regimen will preferably be from 0.01 to 200 mg/Kg of total body weight. The daily

topical dosage regime will preferably be from 0.1 to 200 mg administered between

one to four times daily. The transdermal concentration will preferably be that required

to maintain a daily dose of from 0.01 to 200 mg/Kg. The daily inhalation dosage
30 regime will preferably be from 0.01 to 10 mg/Kg of total body weight.
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resol uti on mass spectra (HRVS) were either obtained as electron inpact (El)
mass wo 99481939/ 32106

PCT/ US98/ 26078 30  PCTIUSRRSNS o
or as fast atom bonbardnent (FAB) masi%spectra. El ectron i npact nmass

spectra (El-MVR) re obtained with a ett Packard 5989A nmss
spect ronet er "B witf bee%ﬁ?ﬁ?baé@dmt §5F°%F ¥ %Aré‘i‘r¢%§“Dﬁ!§6rtb? ipgFticatas methed of

1 oni zati on P adifinistratis WllCdepend on hVaHeGUGE iRArs, TR dfOWNRAUEE “clf@ered
mai ntained at 250 [err] C. Electron inpact 1onization 5 was per?or med
wi t h el ect r onraafinelyyhen addinistermgitherapewips.cur r ent of 300 [err] Li qui d-

cesi um secondary ion nmass spectra (FAB-MS), an updated version of fast atom
bonbar dnent were obtai ned using a Kratos Concept [err] spectroneter.
Chemical 5 It willQiNoZs¥ hrilersiRaSh ! 3 | e

Hewl ett Packard Ms-Engine SO0 &?%Iégt%t(t%% %}Qﬁéﬁé&ggﬁ’#ﬁggﬂg%ggﬁ{l&éas
[err] torr towilbdepend upon a vatiaty df factors, indluding, theasctivion ofithe spedifio cormpamd c al

i oni zation (DCl rohe (Vagcunetrics, ,nc.) .was . ranped fromO0-1.5
anmps in 10 se%mélﬁ ecﬁgl?%ég&t(’%i%e paheat, mﬁbqr&yg%qxég of thepagient, the genersl bealth of

di sappear ed (thelafedt the- geRREH ? % - per
scan. HP& - eI_e'c% r(.)spraye sés?lt’?gg?% ?gf W&é E%% %gdrrgﬁ%%?gﬁﬁﬁed

usi ng a Hew efoute of adminispaiicnarate df @gcretiting daguionpbinhations,and the atverinasftheunp,

a variahllhe wayel.ength .15 . detector, a G 18 colum, and a Finnigan LCQ

i on tra;t)ibrrass&g’ggk BEEgine therapy- el ectrospray ionization. Spectra
were scanned from 120-800 anu using a variable ion time according to
t he nunber of iopns in the source. Gas chromatography - ion sel ective

mass spectra vy fyithes appresiatrddbynions: skillpibim dhe amabitathe Bl gasrse of

chr omat ogr aph Laped aM n - 1 e | . sil1icone | um_.(0.33

coating; 25 ZS%EHH%( t%é. %‘I&r‘ﬁ%’f Q%&msmnﬂ&%% 18%&&13%0@ Rxﬁé §°’§B‘P‘gmqfve
Det ect or (i onFaratulohoedpliggaceutically aleptdble salt thereof giveh fiFa defne®i@hbseT Wer e
conduct gg by Robertign Mcrolit Labs, Madi son NJ. %\I I ur eas

di spl aydd NVRIDBe@n b asqertpined iy thase Billedingheant using penivestionad treatRio t2ss.
consistant with assigned structures. Li st of Abbreviations and
Acronyns: Ac CH acetic acid anh

anhydrous 30 It willB®@Gnderstood, however, that the specificeddse evieD ¥orCayGantidular patient
conc . concentrated, i dec .
deconposi t i onWill depend upgyop)variety of factors, including the agtivity of the specific compound

, 3- di met hyl - Sefiniay&it, teft & -weibhD - L, SiHo S e
SURSTI TUTE SHE%PF YRULI_E | 5@%}%@ wighl) 2eNEhIheMAORE, diet, time of administration,
20 route of administration, and rate of excretion, drug combination and the severity of the

condition undergoing therapy.

The entire disclosure of all applications, patents and publications cited above and
below are hereby incorporated by reference, including provisional application

25 Attorney Docket BAYER 8 V1, filed on December 22, 1997, as Serial No.
08/996,343, converted on December 22, 1998.

The compounds are producible from known compounds (or from starting materials
which, in tumn, are producible from known compounds), e.g., through the generai
30 preparative methods shown below. The activity of a given compound-to inhibit raf
kinase can be routinely assayed, e.g., according to procedures disclosed below. The
following examples are for illustrative purposes only and are not intended, nor should

they be construde to limit the invention in any way.
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WD 99/ 32106 ’ PCT/ US98/ 26078

31 DO 99/32106 NN- di et hyl f or mani de PCIVS2§/26078
di et hyl sul f oxi de DPPA di phenyl phosphoryl azi de
Et OAc et hyl acet¥te 5 Et OH

- ethanol (100% Et 20 ' di et hyl et her [err]
triethylamne m CPBA 3-chl or oper oxybenzoi c acid
MeOH met hanol 10 1pet et her petrol eum
ether (boiling range 30-60 [err] C)

El_]?t rahydr of i 3l ctions were];'é{'}‘orr?ed in flame-dried or qur(x)-dnf?& of %#}'92[1'9 ﬁﬁgél‘ ian@eQﬁik,g

uor oinret hanesu
Met hods f orp ré‘smfehffsirsz afdon e tdip aioger; aﬁmwwésstlrred magrkﬂcall@ﬂﬁsadtheﬁmé heSI S
of 5- Am no 3 a | i soxazol es [ ] e
3- Oxo0- - rretlﬁﬂcﬁiégrt Sensitiverliquids aqd§pl9h9nsawerg@@nifmmgmausmenzea@%anwlmﬁér al

|; 10.3 b 52 d t I
(r)n! n., t hengﬁgtr?%‘ HT{E% I ﬁ?&@ﬁe{g%g él'{rgl}ﬁht F‘?"PE‘ fefgaégﬁfss ‘fé ertgl']efi’n renzene
(52 nt) Ve steaAf dRm cétARvh Sfder reduced iﬁeé’su?é’ q'bfei'sQB ufséI BN% Bubll rb&\"??@lvab&ra%)r
solution of ethyl isobutyrate (15 g, 129 nmol) benzene (52 ni).

The react i oat approximatelyd$ nwmolHged over ni ght then cool ed with an ice
wat er bath and quenched by addition of 2-propanol (50 nL) followed by water
(50 m.) via addition funnel. The organic |ayer was separat ed and set

ast de- 1Bt ORI diifleratires ardThoboHBE udhiREtel tn “5‘%‘5%8‘399“% D oPrEY

resulting mXxture was acidrfied t I mat conc [err]
with sti rr|mgxcaféuealtmlahdlpgrcamumumtb)ayeughu\/as extracted with Et CAc
(2 x 100 nL). The organic |ayers were conbined with the ori gi nal
organic layer, dried [err] and concentrated in vacuo to give the a-

cyanoket onecas oSl drall bdenti iAo NS W3 SkR whthBuf Wlther Yok ftin U t her

purifica ,
PCT/ US98/ 261a¥é chromatography (TLC) was performed on Whatma®2 pre-coated glass-backed

15 silica gel 60A F-254 250 pm plates. Visualization of plates was effected by one or

more of the following techniques: (a) nltraviolet illumination, (b) exposure to jodine
vapor, (c) immersion of the plate in a 10% solution of phosphomolybdic acid in
ethano] followed by heating, (d) immersion of the plate in a cerium sulfate solution
followed by heating, and/or (e) immersion of the plate in an acidic ethanol solution of
20 2,4-dinitrophenyihydrazine followed by heating. Column chromatography (flash
chromatography) was performed using 230-400 mesh EM Science® silica gel.

Meiting points {mp) were determined using a Thomas-Hoover melting point apparatus
or a Mettler FP66 automated melting point apparatus and are uncorrected. Fourier
25 transform infrared spectra were obtained using a Mattson 4020 Galaxy Senes
spectrophotometer. Proton (‘H) nuclear magnetic resonance (NMR) spectra were
measured with a General Electric GN-Omega 300 (300 MHz) spectrometer with either
Me,Si (3 0.00) or residual protonated solvent (CHC; 8 7.26; MeOH & 3.30; DMSO &
2.49) as standard. Carbon (*C) NMR spectra were measured with a General Electric
30 GN-Omega 300 (75 MHz) spectrometer with solvent (CDCl; 8 77.0; MeOD-d,; &
49.0; DMSO-d, & 39.5) as standard. Low resolution mass spectra (MS) and high

resolution mass spectra (HRMS) were either obtained as electron impact (EI) mass
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[err] Step 2. 5-Am no- 3-isopropylisoxazol e: Hydroxyl am ne -
hydr ochl ori d 148 ol ) was slowy added to anpgleRsésHsths .
sol ution of Ie\ggjag?gngQ g, 645 mmol) in water 5 (73 m) andl,{:ﬁ/gJ fag)sgﬂti ng
sol uti on was poured |nto a soI ution oiﬂ]cr ude 3-oxo0-4-

nmet hyl pentanenitrile r'n sul tin eII sol yti on was
heat gdpat 50 {PEFYq er as it a¥°69 garﬁg’ﬁf"s&t‘%g)p c EXX-CEI@M@P%W% oi l .
The warm reac 3 X
100 m) wit hoétﬂeag%g]ls ng)%ﬁgs"é’é e|dnvev{cj fkle@/iégdr g%ﬁ?‘tg 9%929;1’{! stierg&.gx;olhlgae(' [err]

and concentr atqacpmd wah u Vattmaetries UDdsorpgioni ChentiCal Ionjzatiow\Probd ifor samsple -

fllteredthrou f silica (10% acet ope/ . 90% to,afford
desi red i soxaZd Q“ |1PRFPWES Pas (’S‘)ﬂm@nﬁfpat? gé n%%@%gn?%ﬁt I“}’@a“ﬂlc

% hARe 7.0
LErrs 5%, e g&f&ﬁi&& WAB4jLfofentre) B T0l6y it MG i of 380 . il
o M M e “""‘S‘m"mﬂm‘?) iohi2mass spectrd ((MMSDJ 3n Gipétgted Vorsion of FAB.atom

R e
4
29,441, 51 A e g YR g g g s il

heat ed at the(&%%)thhemammé ag eheoreagent gas (BE10T tomhioCSHLOC torr). Thadirbatsi s
showed |ncorrpj ete reaction. The m xture was_concentrated under reduced

pressur dVand nAertipR sdesamtaR schemical iemizetiony (D1 preke Y acenmietries JnGabivest

1;7;;321“42;%%5 mﬁe@qﬁlturaﬁgpﬁe fe7c %@?ﬁﬁﬂeﬁ%ﬁe&gﬂre proé{@f' g@wgtlng

309 : TLC (BOHiJsaﬁyearedEt—@%hﬁﬂ)%WﬁﬂWeré @crahixecr)fr&ia 50-&@0\&@ @PYsEE P& schkr I ]
113(s 9H) 282(t,J6 Hz, 5@404 J=6.9 Hz, 2H), 5.12
(br s, 5HPEC 5 elegtp:gspray mass spectrapbl FHMS) were obtamed usmg a Hewlett-
PCT/ U898/ 2607

Synt hesi s of at}&n{ aﬁl%‘{lﬁﬁu&gﬁgn\ggh K"4§“a'§§?ﬁfyh é)g{ng, & variable wavelength

3- Ami no-15- al k&étk&tbt?m?@]ﬁﬁ cBMmh) @il FRRASMORC #n @p Ghass spectrometer with
Thi ophenecar boxylic Acid

electrospray i 1omzatlon Spectra were scanned from 120-800 amu using a variable ion

time according to the number of ions in the source. Gas chromatography - ion
selective mass spectra (GC-MS) were obtained with a Hewlett Packard 5890 gas
chromatograph equipped with an HP-1 methy! silicone column (0.33 mM coating; 25
20 m x 0.2 mm) and a Hewlett Packard 5971 Mass Selective Detector (ionization energy
70 &V). |

Elemental analyses were conducted by Robertson Microlit Labs, Madison NJ. All
ureas displayed NMR spectra, LRMS and either elemental analysis or HRMS

25 consistant with assigned structures.

List of Abbreviations and Acronyms:

AcOH : acetic acid
anh anhydrous
30 BOC tert-butoxycarbonyl
conc concentrated
dec decomposition
DMPU 1,3-dimethyl-3,4,5,6-tctrahydro-2(1H)-pyrimidinone
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NH [err] Step 1. 7-tert-Butyl-2H1thienol 3, 2-dl oxazi ne2, 4( 1H) - di one:

A mi xture ofWOBYIAI06 3-arm no-5-tert-butylthi ophenecar bR&Y/USASR6QTS. 5 ¢, -
35.2 mml) and KOH (5.92 g) in MeOH (24 nl) and water (24 nlL) was
stirred at 90 [err]C for 6 h. The regction m xture was concentrated

under reducepMpressure and the neNidiyethy#Smikhige! ved in water (600 10
m.). Phosgene (20%in toluene, 70 nL) was added dropwi se over a 2 h period.
The . rdMBO ng nmixture was dimethyleulfetide oom t enper at ure overni ght and

the resul ti pr eci pltate s tritu acetone) to afford the
Weea, (o YohdshaLPey

desired anh 78 g, 73% diphepylphosp [err] [err] 1.38 (s, 9H),
2.48 (s, 1 75 (s, 1 FAB- rel abundance 226
((Mké[errﬁElgg%.( I_D[err]em§ e%m;éStepZ )

N- (5-t €ft - BEOH 2- car boxy- 3- t hi ethahdl(NO%)- (4- pyri di nyl met hyl ) phenyl ) -
urea: A soluéié)n of 7-tert-butyl - 2H—tgwno[3 2- d] oxazi ne- 2, 4(1H) - di one

(0.176 g, 0 78 mmol ) andleﬂélﬂe i di nyl rrethyl)anlllne (0.144 g, 0.78
mol ) in THRg S) l?ﬁ QT e the reflux tenp. for 25 h. After
cooling to ro mterrp t he resul |ng solid was triturated with [err]
to afford th&-GI&Ar ed urea (0.23- ﬂnloriiﬂeﬁ)xybmchwie:d% [err]C, TLC
(50%EtOAc/50fV ether) Rf O. 04 H NVR ( DMSO- d6) [err] 1.34 (s, 9H),
390(s 2H) 15(d J=THz, 2I-‘P5‘e anodo (d, J=3 Hz, 7.40 (d, J=7 Hz,
7380 ( 845(d 9.85 (s, 1H),
12 50 ﬁ Spetl-ebtherFAB-NB m 7 pe&_‘%'r“@f“%‘%@% ré‘af‘é‘ii%w)ﬂm[err]; 2004 .
WD 99/ 32106 THF tetrahydrofuran PCT/ US98/ 26078
34 [err Step 3. 0 A vial cont ai ni ng
N-(5-tert-butkh-2-car boxy 3- t hi SRfpgropgeticacid4- pyri di nyl net hyl ) phenyl ) -

urea (0.068 g 0.15 mmol) was hqﬁpggmh% gsuifg l]C in an oil bath. After
gas evolution 5 ° ceased, the erral was co ed and purified by
preparative HPLC (C 18 col urm gradi ent from 20% CH3CN 79. 9% H20/ 0. 1%
TFA to 99 9% HO 0, 1% TFA ive t he desired product (0.024 g, 43%:
TLC (58% Et GAc/ 50G8Reral hﬂsls oxPythpsipofidetrpeyclic Amines

A2. General Synthesis of 5-Amino-3-alkylisoxazoles
o)

\./»\/cN
Step 1. 3-Oxo-4-methylpentanenitrile: A slurry of sodium hydride (60% in mineral
oil; 10.3 g, 258 mmol) in benzene (52 mL) was warmed to 80 °C for 15 min., then a
20 solution of acetonitrile (13.5 mL, 258 mmol) in benzene (52 mL) was added dropwise
via addition funnel followed by a solution of ethyl isobutyrate (15 g, 129 mmol) in
benzene (52 mL). The reaction mixture was heated overnight, then cooled with an ice
water bath and quenched by addition of 2-propanol (50 mL) followed by water (50
mL) via addition funnel. The organic layer was separated and set aside. EtOAc (100
25 mL) was added to the aqueous layer and the resulting mixture was acidified to
approximately pH 1 (conc. HCI) with stiming. The resuiting aqueous layer was
extracted with EtOAc (2 x 100 mL). The organic layers were combined with the
original organic layer, dried (MgSO,), and concentrated in vacuo to give the a-

cyanoketone as a yellow oil which was used in the next step without further

30 purification.
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NVR (DMSO-d6) [err] 1.33 (s, 9H), 4.12 (s, 2H), 6.77 (s, 1H),. 6.95.(s, 1H)),
7.17 (d, J-9 , 2H), 7.48 (d, [err] Hz, 2H), 7.69 (d, = .
1H), 8.58 (s,w‘ii’ff’?‘@.zes (d, J-7 Hz, 10 2H), 8.75 (s, 1H): @%@?365
[err] Adb. Synt hesis 3- Am no-5-al kyl t hi ophenes from

3- Ami no- 5- al kyl - 2-t hi ophene- ca'ﬁzboxyl ate esters [err]
5-tert-Butyl -3-thi opheneanmoni um Chl oride: To a solution of nethyl

3-am no-5- 15 tert-butyl-2-thi ophene-carboxylate (5.07 g, 23.8 mmol, 1.0

equiv) in EtOH (150 nL) was add NaOH (2.0 g, 50 mml, 2.1 equiv).
The resulting solution was heated at the reflux tenmp. for 2.25 h. A
conc. HCl solution (approximately 10 ni s added dropwi se with

stirring and the evolution of gas was o enyed. Stirring was continued
for 1 h, then the solution was concentrated dnder reduced pressure. The

whi t e resi dueSt 2. 5-Avinos3sispprofatisenazéle OMydrd:olarhin hydebchlosidt (103 @d14%r ]
sol ution (150 rrLi) wa added to dissolve. The organic | ayer was

washed with ema V(afgb“ﬂiydc&ﬁdo an iggregldssolidion of NaOHNRSH g S14dmmel) imwaterr ) |

dri ed . , :
O ™S TS LS RS U BRIV £ i of g FB
used di rect | ynéthylperanchitrifeawhilystinfiid) OTHe resultinieyellowr sohitivatwaheated at 50 °C

SUBSTI TUTE SHEET (RULE 26) "WO 99/ 32106 . L
PCT/ US9/ 2607d0r 2.5 hours to produce a less dense yellow oil. The WanpJeactigy MikUE] Was

it ophenccar ATy ey capared WA C s 108°4E) Vapgaly Mg’ ppe combined
3- (tert - But oxorgamid taygisamire alried (MySO,yulnd echoittagthsnafeanb oB¢-resulting oily
10 yellow solid was filtered through a pad of silica (10% acetone/90% CH,CL,) to afford
the desired isoxazole as a yellow solid (11.3 g, 70%): mp 63-65 °C; TLC R, (5%
acetone/95% CH,Cl,) 0.19; 'H-NMR (DMSO-d,) d 1.12 (d, J=7.0 Hz, 6H), 2.72 (sept,
J=1.0 Hz, 1H), 4.80 (s, 2H), 6.44 (s, 1H); FAB-MS m/z (rel abundance) 127
((M+H)"; 67%).
15

A3.  General Method for the Preparation of 5-Amino-1-alkyl-3-alkylpyrazoles

NC
S-Amino-3-tert-butyl-1-(2-cyanoethyl)pyrazole: A solution of 4,4-dimethyl-3-
oxopentanenitrile (5.6 g, 44.3 mmol) and 2-cyanoethyl hydrazine (4.61 g, 48.9 mmol)

20 in EtOH (100 mL) was heated at the reflux temperature overnight after which TLC
analysis showed incomplete reaction. The mixture was concentrated under reduced
pressure and the residue was filtered through a pad of silica (gradient from 40%
EtOAc/60% hexane to 70% EtOAc/30% hexane) and the resulting material was
tﬁt}n'ated (Et,0/hexane) to afford the desired product (2.5 g, 30%): TLC (30%

25 EtOAc/70% hexane) R, 0.31; '"H-NMR (DMSO-d) 6 1.13 (s, 9H), 2.82 (t, J=6.9 Hz,
2H), 4.04 (t, /=6.9 Hz, 2H), 5.12 (br 5, 2H), 5.13 (s, 1H).
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5 | ate: To a solution of nethyl

3- ami no- 5-t emo fzyde 2- t hi ophenecar boxyl ate (150 g, 0. 7#CcTIodo826078
pyridine (2.8 L) at 5 [err] was added di-tert-butyl dicarbonate (171.08 g,
0.78 mol, 1.1 equiv) and NN-di met hyl agi nopyridine (86 g, 0.70 nol, 1.00
equi v) and the resulting m xture was stirred at roomtenp for 7 d.
The resulting dark solution was concentrated under reduced pressure

(appr oxi mat eldy4.0. Syntiegis oﬁB-mﬁroOSLhnﬁltﬁio héfles 20 [err]C. The resulting
red solids were dissolved in [ er rll lé: and seﬂ_uentl ally washed with
y

a | M[é4a Synthesis, of 2 3xAm-ﬁ13} iophenent byl [Thermak oDacarbnxxlaﬁcm of
m.) and a Samﬁlﬁqﬁ&rﬁer fﬁe’%&“?n (2 x 800 nm), dried [err] and

concentrat ed ced pressure. The resulting orange solids were
di ssolved in abs. EtCOH (2 L) by warming to 49 [err] then treated with
water (500 nL) to afford the desired 1 product as an off-white solid
(163 g, 74%: "HNWR [err] [err] 1.38 9H), 1.51 (s, 9H), 3.84
(s, 3H), 7.68 (s, 1H), 9.35 (br s, 1H); B-M5 mz (rel abundance) 314
((MrH) -, 459% . [err] St 8
3-(tert-Butoxycarbonyl am no)-5-tert-but
To a solution of met hyl 0 ,g

3-(tert-%ut oxycar bonyl am no) - 5-tert- butyI°2 o) t hi ophenecar boxyl ate
(90.0 g, 0.287 nol) in THF (630 nL.) and MeOH (630 i) was added a

mxtur o was U Ly ey Eabirinltabis Bafaghe gt pTatond! O it bR, 700
nL under -mnhmﬁ%@ylﬂﬁﬁﬁﬁeﬂecawmyﬁﬁodm gl 95 9 ﬁxﬁfoz)] andTKQHJB Y8 3%) in

adjusted to proxi mat el
PCT/ US98/ 260%&0H (24 mL) and water (24 mL) was stn'red at 90 °C for 6 h3'Bhe reaction mixgire\

| |
orper ature. S CBRREHEE S ey pHIkisE o W BHBLS ot bt Hbher 50
treatedlOnth nﬁ)ORhos(géné_IZO%'hﬁthéne, 70 mL) %S addbd@b@d’ns*ecbv@pﬁ) RAXperRIdE THe 2

with a 1.0 N HO  solution (500 nld The organic hase was washed
with a sat ur ZESSHIng, opxtyss O’t'qsoﬁlf( Rt TOoOM| tempgraterg pearmight and the resulting

trat d d
nao A SR O RSt (e lbo o R R R G 1a BT
Resubni ssi on mm(m@me (s, 9H), 2.49 @ugg), 6ISUEADY PABIMS /2 BbRaRic) at | on
prot ocol afforded additional product (38.4 g, 93% total yield):
"H-NMVR [err] 286{(M#H]'s100%)., 1.54 (s, 9H), 7.73 (s, 1H), 9.19 (br s,
1H); FAB-Ms mz (rel -abundance) ,300 ((MtH)[err], 50%.

OAO

Step 2. N-(5-tert-Butyl-2-carboxy-3-thienyl)-/V’~(4-(4-pyridinylmethyl)phenyl)-
urea: A solution of 7-fert-butyl-2H-thieno[3,2-dJoxazine-2,4(1H)-dione (0.176 g,
0.78 mmol) and 4-(4-pyridinylmethyl)aniline (0.144 g, 0.78 mmol) in THF (5 mL)
was heated at the reflux temp. for 25 h. After cooling to room temp., the resulting

20 solid was triturated with Et,0 to afford the desired urea (0.25 g, 78%): mp 187-189
°C; TLC (50% EtOAc/50% pet. ether) R, 0.04; 'H-NMR (DMSO-d,) 6 1.34 (s, 9H),
3.90 (s, 2H), 7.15 (d, /=THz, 2H), 7.20 (d, /=3 Hz, 2H), 7.40 (d, /=7 Hz, 2H), 7.80 (s
1H), 8.45 (d, /=3 Hz, 2H) 9.55 (s, 1H), 9.85 (s, 1H), 12.50 (br s, 1H); FAB-MS m/z
(rel abundance) 410 ((M+H)"; 20%).

- H hi ophenecar boxylic Acid: 20

15 HOOC
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[err] Step 3. b5-tert-Butyl-3-thi opheneamoni um Chloride: " A

sol uti on ofwd-9%L2106 - PCT/US98/26078

but oxycar bonyl am no) -5-tert-butyl - 2-thi ophenecarboxylic acid (3.0 g, 0.010
mol) in di oxane (20 nL) was fyreated with an HO solution (4.0 Min
di oxane, 12.5 ni, 0.050 nol 5 0 equiv), and the resulting m xture
was heated at 80 [err] for 2-4¥ The resultl ng 15 cl oudy sol uti on was
allowed to cool to roomtenp f mn 'S0 ot ate. The " slurry
was diluted with Et OAc (50 rrLb and cpol 4 ! err] The resulting solids
were coll ected and dried overni d=pr essure to give the

desired salt as an off-whit#d satid (1.72 g, 90%9: [err] H NWR
(DVBO-d6) [err] 1.31 (s, 9H), 6.84 (d, J=1.48 Hz, 1H), 7.31 (d,

%E%) ﬁggg/z%%%’s - (hert-Butyi:3-chiduyn)- v (4-(4-pyr\:’s¥?n391me§lgy]l§$mnvl)urea A vial
Met hod for donmindift hOR(SrepLdd-Cires8Cs-ale d?l))tﬁlfli -Gepyridin Iﬁl@ﬂl&l])f)henyl)

5- Amino-3-tert-butyl-N -(tert- butoxycarbon pyrazol'e o a Solution of
5-ani no- 5 urea (0.06% g, By mrpgl)mmeatedztowafcmw offriuakl). After|gas eyolutian ni)

dged. d but
Do PR st the Paierial pas coflef.aud SBRREL BY sirepatiuve HELE sl oOwBRe 1 5 |,
then dil ut &reﬁtm&ﬁ%% CﬁC@Nﬁb)% 'ﬁf@/oomw&d (¥, FER0.1% TFA)N@:SQ@Q wi th

water (2 x O n), dried ferr] and’concentrated under reduced
pressure. 'llihe desirdddprodusit 40:624vgs 43%): t TLQ(50%% (EtOAcﬁD%\pﬁanth)er)th Qy18;Ht he

acet one! 9sNMBEVEHY § 131 Grath, 415 6,26 65 1Hbre i»éf 1%1%,(73 Ty51"5
(S 9|C_Ei)ener aﬁg'r\g?)iﬁgéﬁ%(g ﬁ‘%ﬁz’sﬁin% ?I(;ngl(glz‘??, ﬁA%f’lost"h& g’dl a (Fr‘]gfer d

2 Am no- 5- (ZHI,X'Ht(b,YllH)pEDMSMzmﬁ(QW)ZI ne: To concentr at ed suI furic acid
(9.1 nl)

CGener al

Adb. Synthesis 3-Amino-5-alkylthiophenes from 3-Amino-5-alkyl-2-thiophene-

carboxylate esters

S
NHa" CI

S-tert-Butyl-3-thiopheneammonium Chloride: To a solution of methyl 3-amino-3-

15 tert-butyl-2-thiophene-carboxylate (5.07 g, 23.8 mmol, 1.0 equiv) in EtOH (150 mL)
was added NaOH (2.0 g, 50 mmol, 2.1 equiv). The resulting solution was heated at
the reflux temp. for 2.25 h. A conc. HC! solution (approximately 10 mL) was added
dropwise with stirring and the evolution of gas was observed. Stirring was continued
for'1 h, then the solution was concentrated under reduced pressure. The white residue

20 was suspended in EtOAc (150 mL) and a saturated NaHCO, solution (150 mL) was
added to dissolve. The organic layer was washed with water (150 mL) and a saturated
NaCl solution (150 mL), dried (N2,S0,), and concentrated under reduced pressure to
give the desired ammonium salt as a yellow oil (3.69 g, 100%). This material was

used directly in urea formation without further purification.

25
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was slowy added 2-ethyl butyric acid (10.0 g, 86 mml, 1.2 equiv). To this
m xture wo 99123061 owl y added t hi osem carbazi de (6.56 g, 7ECTMRISISI26078

equiv). The reaction m xture was heated at 85 [err]C for 7 h, then
cooled to roomtenperature, and treatsed 20 w th a concentrated

NH4AOHs [ s S ds fikteh R
affordq“btam n!l&%i(sl ?%&fgt 0 Qgpépyﬁﬁeh%dlglz’ilnne pro uct b\/vasﬁlﬂ)s% g\t’tla Vi a
vacuum thlophénecatbmlaasemﬂsel ge solid (6.3 g, 51%: np 155-158 [err]C
TLC (5% MeOH 95% CHC13) Rf 0.14; [err]H NWR (DVSO d6) [err] O0.80
(t, J=7.35 Hz, 6H), 1.42-1.60 (m 2H), WD 99/ 32106 _

PCT( US98/ 26078 38 1.59-1.71 (m
2H), 2.65-2.74 m1H), 7.00 (br s, 2 HPLC ES-MS [err] 172 [err]

A7. General Method for the Synthesi 2 em' nooxadi azol es

[err] Step 1. Isobutyrl g A sol ution of nethyl

| sobutyrate (10.0 g) and hydr a |neN in MeCH (500 nmL) was
heated at the reflux tenperature &ér ni ght then stirred at 60 [err]C
for 2 weeks. The resulting m xture was cooled to room t enperature and

trat 10
o yel low of IH D MERYES e BaGyEarbn kit POPHIN 2 INGHEREREOAT |,
purificltionate: Tper ¢dlution of meﬁyﬁﬂ‘ﬁnln&éﬁmﬂhmﬁ-z ﬂhmﬂkeméhrbﬁ)xﬂdteaado &, To a
m xture of isgbut r| ¢ hydrazid 102 &)ﬂﬁu and wat er

(1 n) indi® )(lm m}imat(?-@o‘e}ﬁtt% r@@fﬂ&tﬂéﬁ%ﬁ g’ﬁteﬂ-b%lsdlﬁa!mt%

b d 0.
Cenper at ur e 1t A1Cci il M dinEplabhil G (86 878 6 (O kdbiv apd . o
with [err] the resu(tiingrlhihcturér lneas Gtigrad iat rdodry esmpvicr 7S IThe resulting\darkrsolufion 10

m.), dried [err] and concentrat ed under reduced pressure to afford
2- am nno- 5- | ¥E&FoBpRAtratsd apderTeduced pregsure (appropimately G4 mmHe)at @pproxiprately ; 128

(% I t
5 oz oec T, epdifng rEF QGG wi' R inl OB, 18 %0 Hapentialy
A neat sanplwashéd kvithreolrv BI,,m,, solutxon (2d>t 750 mLl); 2 shrwated MLCO3 sslugon 8000
[err]C was treated with a 1 solution, then, was_25 stlrredfor 1 b.

The resul ti ngl rsatupated @%ﬂ &@PB‘?P {# 808 mby, qried,(Neg¥0Hiand cppeentrated

under reduced pressure. The resulting orange solids were dissolved in abs. EtOH (2
L) by warming to 49 °C, then treated with water (500 mL) to afford the desired

15 product as an off-white solid (163 g, 74%): 'H-NMR (CDCl,) § 1.38 (s, SH), 1.51 (s,
9H), 3.84 (s, 3H), 7.68 (s, 1H), 9.35 (br s, 1H); FAB-MS m/z (rel abundance) 314
((M+H)", 45%).

O

Pk

N
HO,C H

Step 2.  3-(tert-Butoxycarbonylamino)-S-tert-butyl-2-thiophenecarboxylic Acid:
20 To a solution of methyl 3-(fert-butoxycarbonylamino)-5-tert-butyl-2-
thiophenecarboxylate (90.0 g, 0.287 mol) in THF (630 mL) and MeOH (630 mL) was
added a solution of NaOH (42.5 g, 1.06 mL) in water (630 mL). The resulting
mixture was heated at 60 °C for 2 h, concentrated to approximately 700 mL under

reduced pressure, and cooled to 0 °C. The pH was adjusted to approximately 7 with a

’ SUBSTITUTE SHEET (RULE 26)



conbl ned organics were dried [err] and concentrated under reduced.pressure

9/ 32106
PCT/ US98/ 266‘%)99 32100 39 PCI{U528/26078
3. 3-di net hyl - 1- hydr oxy- 2- but anone (19 g, 100%, which was used inb the next
step withour further purification. 36 [err] . Step 2.

2- Ami no4- i sdgt ¥gyTl sohgiooxapmbeimatelpl &) subiila magmzining3he intemal tayiperaturgat

e O SR o) ORI e Tt i BPAL o D THE 'O ™
tetra-n- but wa@rﬁ%ﬂ_ﬁtewfbw groRithately 2 with a(100 4 NC1 3oltisnt- (5000 ABY. The MrghaseH

solution (1.45 The resultihg m xtuire was stirred at room

t enper at ur e phase ‘Eaﬂwm widls alsafuragedoNgGh SthtlQIy@r x\ie® L&.eqlrwdaMOa) and

hed t h t th t th
Loy (S x " s8Rteptrated 5 doprcihins sl AT, BAHEE Fedhond DrisoiiEr o TG 6EFEE Wha 1 o 1
NaCH sol Ut | QftafedRAit hexane (1 DR& ﬁrmtah%t Eiﬂkr(%B% stbrhR§ibh of the‘metherl) -

The conbi ned organic | ayers were dried [err] and concentrated under
reduced preduuorta the abficentratoniprecipitation protocol iaffopied pdditiond- mrducs (8.4 8, 94 g,

of Subst | Luiad Safeld CHAMAR (BCL)S | 843 i, 188 (s, 5, G el Boght "' °
(115 ) “at % R e S i abendiody h°@§§‘“®‘ P ropr bpane (5. 9g) . The

resul ting m xture was heated at the reflux tenperature for 6 d,
then cooled to roomtenperature, 20 and concentrated under reduced
pressure. The resulting aqueous m xt§re was washed with [err] (3 X
25 L), then concentrated under redu pressure with the aid of a

| yophlizer to afford a mixture of 1-8 2-i sopropyl -5-am notetrazol e
(50% , y@hi ch was used w t hout TurNRgrcpurification: HPLC ES-MS niz
128 ((I\/H—l)[err]) WD 99/ 32106

PCT/ US98/ 26078 . .
Step 3.  S-tert-Butyl-3-thiopheneammonium Chloride: A solution of 3-(tert-

butoxycarbonylamino)-5-tert-butyl-2-thiophenecarboxylic acid (3.0 g, 0.010 mol) in
dioxane (20 mL) was treated with an HC] solution (4.0 M in dioxane, 12.5 mL, 0.050
mol, 5.0 equiv), aﬁd the resulting mixture was heated at 80 °C for 2 h. The resulting

15 cloudy solution was allowed to cool to room temp forming some precipitate. The
slurry was diluted with EtOAc (50 mL) and cooled to -20 °C. The resulting solids
were collected and dried overnight under reduced pressure to give the desired salt as
an off-white solid (1.72 g, 90%): 'H-NMR (DMSO-d,) 8 1.31 (s, 9H), 6.84 (d, J=1.48
Hz, 1H), 7.31(d, J=1.47 Hz, 1H), 10.27 (br s, 3H).
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40 B. General Methods for Synthesis of Substituted Anilines
Bl. Gener aWONIBRWE for Substituted Aniline Formation via HPETSHEHEOTHN of -

a Nitroarene [err] 4-(4-Pyridinylmethyl)aniline: To a solution of
4- (4-nitrobenzyl)pyridine (7.0 g, 37 32.68 mmol) in EtOH (200 nL) was
~added 10% Pd/C (0.7 g) and the resulting slurry was shaken under a

[err] atnosphere (50 psi) using a Parr shaker. After 1 h, TLC and

"H- NMR of an.,aliquot indicated conplete reaction. The m xture was filtered
through a 165 g#é‘lefalé‘ﬁﬁh@fl ff‘é‘?“ﬁﬁ’“‘l‘!‘?&‘”f%@@%@%&@iﬁ ated in vacuo
to afford a white solid (5.4 g, 0% : "HNWR [err] [err] 3.74 (s,
2H), 4.91 (br s, 2H), 6.48 (d, [err] 2H), 6.86 (d, J=8.09 Hz,
2H), 7.16 (d, ‘J=5.88 Hz, 2H), 8.40 (d, J=5.88 Hz, 2H); El- M5 mlz 184
(M. This material was used in urea fopnffatjion reacti ons w thout further
purification. B2. Ceneral Met h%(f@:)r‘n Retituted Aniline Formation via
Di ssol ving Met al Reducti on i t roaf ene [err]
.4-(2-Pyridinylthio)aniliue: To a soluti of
4-(2-pyridinylthio)-1-nitrobenzene 20 (Menai ST 3355A; 0.220 g, 0.95

(0317 g, b e seryiny Gerhmoxygaibony Dgyraepte; To & wisting of Sremio:
(S0 miy T DRrABAARRRIEIOYEFP B ROl I O (il e GRSt 1
(Caution: fcbenbrgipte (6122 g32§dnmmol) in one pbrtipar Thersreswdigsblutianwas stiatedratit ed
o oone om e b BRI BRI i, 100t T
dest e o gt 4 o Sod A} 0HES0) BRI R )
26) pressure, The solid residue was triturated (100 mL hexane) to give the desired
10 carbamate (6.26 g, 92%): mp 63-64 °C; TLC R, (5% acetone/95% CH,Cl,); 'H-NMR
(DMSO-d,) & 1.15 (s, 9H), 1.54 (s, 9H), 5.22 (s, 1H), 6.11 (s, 2H); FAB-MS m/z
((M+H)Y".

A6.  General Method for the Synthesis of 2-Aminothiadiazoles

N 1

15 N™ “NH,
2-Amino-5-(1-(1-ethyl)propyl)thiadiazine: To concentrated sulfuric acid (9.1 mL)
was slowly added 2-ethylbutyric acid (10.0 g, 86 mmol, 1.2 equiv). To this mixture
was slowly added thiosemicarbazide (6.56 g, 72 mmol, 1 equiv). The reaction
mixture was heated at 85 °C for 7 h, then cooled to room temperature, and treated

20 with a concentrated NH,OHsolution until basic. The resulting solids were filtered to
afford 2-amino-5-(1-(1-ethyl)propybthiadiazine product was isolated via vacuum
filtration as a beige solid (6.3 g, 51%): mp 155-158 °C; TLC (5% MeOH/ 95%

CHCL,) R,0.14; 'H-NMR (DMSO-dg) § 0.80 (t, J=7.35 Hz, 6H), 1.42-1.60 (m, 2H),
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WD 99/ 32106 PCT/ US98/ 26078

41 B3a. Genewel9ostmohod for Substituted Aniline Formation vi apdi/usIsasense
Formati on . Through Nucl eophilic Aromatic Substitution, Followed by
Reduct i on [err] Step 1. 1-Mgghoxy4-(4-nitrophenoxy)benzene: To a
suspensi on o 5 %% 1 , | hopl L oG t enp.
was added drggmf zéléo tlzbﬁr? zd?p (& ﬁiEjkl-py}rvebt ngg);p%jgo]?ﬁ?e.%%?t"gg%m‘fol) in
DVF (50 ml). ((MeH)Racti on was stirred | h, t hen a sol ution of
1-fluoro-4-nitrobenzene (7.0 g, 49 mmol) in DW (50 nL) was added

. dropwi se to forma dark green solution. The reaction was heated at 95
[err]C eV er i A _ ed with [err] and
concentr at edA% vg"ce%?)].;al%m @ﬁgﬁeﬁ%ﬁltgﬁ%&%ﬂshg{ﬁ?%alﬂiﬁggpbet ween Et QAc (200
m.) and [err] (200 nL) . The orga@ c | ayer was sequentially washed
with [err] (2 x 200 mL), a saturated\h?ﬁ(/‘o,wz solution (200 m), and a
saturated NaCl solution (200 nL), dried [gBrr] and concentrated in
vacuo. Phe residue was triturated [err] to afford 1-

met hoxy- 4- (4-gaég {.0Phen dzide: 2 000 - : . 83
- (s, 15 3%1)8,%%? 93-7. 3%"‘%‘%’“%‘.3??’8. iaﬁ%{“@’gg* ’2“3@? E%%@H& (IR0 ) ant 72
([err]). hy{irazing (2.76 g) ine@HZ 500 i) wabbedtedkstiherefiuy tempdratnee: oveiinight

lution of 1-nethoxy4-(4- it b 12.0 g, 49 ol ) i
rone (250 BT HoR0 G Ay & wehks. Fhs Soqing GTHE MaS sPoI GOy et

shaken under ' . : 3!

m xture was ftﬁ\éegétg\te %ﬁ%ﬁ%&ﬁ?@%gg&éw (g}e"ﬁ ?::gs W?etﬁ "ltfi?éd gfg&gﬁc Eﬁ%%ag%d
concent Gt ed ai pelee il (b0 gg,vE0%)) whichvwias lusad dnth fhes mektdstep ewtitid®. Hiriher
100%9: "HNWR .. . (CDC13) 8 3.54 (br s, 2H), 3.78 (s, 3H), 6.65 (d, J=8.8
Hz, 2H), 6. 7Pugfigdtionn gy g - MB iz 215 (Merr]). 25 B3b. General
Met hod for Substituted Aniline Formationr via Nitroarene Formation

Through Nucl eophilic Aromatic Substi tU\'{Bn, Fol | owed by Reduction

CF3 [err] /~§UBSTI TUTE SHEET (RULE 26)

N\ -
N
Step 2. 2-Amino-5-isopropy! oxadiazole: To a mixture of isobutyric hydrazide

0.093 g), KHCO, (0.102 g), and water (1 mL) in dioxane (1 mL) at room temperature
15 was added cyanogen bromide (0.10 g). The resulting mixture was heated at the refulx

NH,

temperature for 5 h, and stirred at room temperature for 2 d, then treated with CH,C},
(5 mL). The organic layer was washed with water (2 x 10 mL), dried (MgSO,) and
concentrated under reduced pressure to afford 2-amino-5-isopropyl oxadiazole as a
white solid: HPLC ES-MS m/z 128 ((M+H)").

20

AS. General Method for the Synthesis of 2-Aminooxazoles
o

>’/“\,0H

Step 1. 3,3-Dimethyl-1-hydroxy-2-butanone: A neat sample of 1-bromo-3,3-
dimethyl-2-butanone (33.3 g) at 0 °C was treated with a 1IN NaOH solution, then was
25 stirred for 1 h. The resulting mixture was extracted with EtOAc (5 x 100 mL). The

combined organics were dried (Na,SO,) and concentrated under reduced pressure to
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WD 99/ 32106

PCT/ US98/ 26W0839/32106 42 PCTASORP01S
3-(Trifluoronethyl)4-(4-pyridinylthio)nitrobenzene: A solution of 4-

mer captopyridine (2.8 g, 24 nmol es), 38-fl uoro-5-nitrobenzotrifluoride (5 g,
23.5 sdi ¢ ( g

anhydr ous Dml\/l—gw(e g%zr%il?%ypphggggy ?tl rrn g.gggfgeg ﬁ)o%) Whebﬁa‘?%gﬁ@ tHe eer\ ! argon
overni ght. TisEpstithuae fintheppwification. reaction. The m xture was dil ut ed with
EtO (100 nlL) and water (100 nmL) and the aqueous | ayer was
back-extracted with [err] (2 x 100 nL The organic | ayers were

washed with a saturated NaCl solution (Y00 mL), dried [err] and

concentrat ed under reduced presdrg. The solid residue was
triturated with [errr] to afford the lgieswed product as a tan solid
(3.8 g, 549%: TLC (30% Et QAc/ 70% hexane) [er r4 0.06; 10 [err] (DVBO- d6)
Lerr], 7,33 { Gldrla2, 2hidicd isbptonylt Mool Fo & solbion & 43-bany1-1-

CF3 [®Err] hydroxy-2—&ltequ@ (40 g) and cyammlde (50% wiw, 2.86 g) in THF (10 mL) was

Cri 11 vor ot rpRsa (3 B ORRReR (8 iy iunes diseramnlytitinbatim Bygroxide o

powder (4.0 194 M,3.6 ﬂ)ﬁtheiml I)N NAORH kcﬁuﬁ’&i g! ASLR0.) M Dhe @ﬂﬂn%@kﬁﬁu&é vfak)

were stirred at roomterrp for he mxture was [uted with
[err] (100 mistirzddatwaoer tefrip@fature) for 12hé a’ﬁhmmltmg organiphlayer wes seprated,ed t o
pH 4 with a 4 N

bashed it SRS P SERRE(EN 25 gL a6 HE pGBeon oo pas e PO (VF 25

concent gt ed mpslerryeedhanfnedo6:2asie  8vers WRrd Geatdvinpe IIN NaOHEdohulibRYaktiI2 pad
of silica 20 (gradient from 50% Et OAc/ 50% hexane to 60% Et OAc/ 40%

hexane) to afbasice theneextracted withe€H;@¢ (b ASuml).( The ogmbuiﬁdco:'gﬁﬁe/dﬁ@wm&O%

gﬁs(?n? 1%e2 a]drje%l\{%Rﬁgﬂvsfpbi ozyc%tgra eq Bﬁ%r A}eﬁgce%l esétgg % afford 129 l%xamo 6 3
Hz, 2H).  25is0prBapl-1, R8N (1 wm«wpﬂ HPBEPES MS 1 An{MiregryFor mat i on vi a

Ni t r oar ene For matl on hr ough Nucl eophilic Aromatic ubstl tution,
Fol | owed by Reduction WO 99/ 32106

PCT/ US9 fils 2 60729. Method for the Synthesis of Substituted-S-aminotetf"g’zoIes
N-n
N ~
NJ\NH
: To a solution of S-aminotetrazole (5 g), NaOH (2.04 g) and water (25 mL) in EtOH
(115 mL) at the reflux temperature was added 2-bromopropane (5.9g). The resulting

[err]

mixture was heated at the reflux temperature for 6 d, then cooled to room temperature,

20 and concentrated under reduced pressure. The resulting aqueous mixture was washed
with CH,Cl, (3 x 25 mL), then concentrated under reduced pressure with the aid of a
lyophlizer to afford a mixture of 1- and 2-isopropyl-5-aminotetrazole (50%), which
was used without further purification: HPLC ES-MS m/z 128 (M+H)").
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Step 1. 4-(2-(4-Phenyl)thiazolyl)thio-I-nitrobenzene: A solution of

2- mer capt o- 4 phenyl thiazole (4.0 g, 20.7 nmmoles) in h& was .
treated wt h"2¥F¥o- 4 nitrobenzene (2.3 nlL, 21.7 n%s%&%qu?aomed

by [err] (3.18 g, 23 mvol ), and the 5 m xture was heat ed at
approximately 65 [err] C overnight. THO reaction mixture was then
diluted with EtQAc (100 ni), sequentially washed with water (100 nL) and a

sat ur at ed NaCﬁ SO'G'EJe% “i’%@%‘s*gﬁquﬁm%%u‘;ﬁ&&éﬁ@?ﬁ ﬁﬂﬁ{iﬁpt rat ed under

reduced pressure. I esi urated with a [err]

sol ution to dbf.or dGédepal Methodfos Substitatedd Aailine Fokn@lion Mid Hydbégehfibe oF 5%
hexane) Rf 0.49; "H-NWR [err] [err] 10 7.35-7.47 (m 3H), 7.58-7.63 (m

3H), 7.90 (d,2DHpoareny oH) "8 19 (d, J=9.0 Hz, 2H). [err] St ep

2. 4-(2-(4-Phenyl)thiazolyl)thioanilingx N
4-(2-(4-Phenyl)thiazolyl)thio-l-nit roMzene was reduced in a
manner apal agous to that used in t,Q ar aty of 3-

(trifl uo? omet hyl ) -4- (4-pyridinylthi %\5 aniline: TLC (25% Et OAc/ 75% hexane)

[err] 0.18; Lﬁg-wfﬁiﬂ\amethggﬁﬂmn&- 88 4 ohition 26D Aé@-nﬁ?ab@niﬂ)p(yﬁﬂina‘m.o g,
7.26-7.53 (m I-g 7.85-7. (m 2H). 3d. General Method for
Substituted AR-68 maabbinFiOHN200 ml)Nvasradded he% Ml Gk®.7 @) and the resultingoshymy

Nucl eophi lic ' thtution, FQhl - by ion
oon P G WP ot o Ao ilre Gl iR PP st her Tl and
sol ution of SHHMURSYan aliquot indikadR combRYY esdtion. The Mixgure Was Silteredl thm&glda
1-fluorog-4-nit robenzene_(g. 5 %, 45.8 nmol ) ' in anh DMF (50 nL) was
added [dPr] (sheripad of Gelits”.FhsHitrata was sompsntrated in wasuo to afford awhite polid (hié
heated at the_regefl Ukt Y lryl f an hen t,0 cool
SUBSTI TUTE sr&ﬁ%ﬁfrﬁ% hi50-35 & i’%&)@%ﬂgéqb’ 2 Tugld, 92846,
PCT/ US98/ 260784), 6.86 (d, /=8.09 Hz, 2H), 7.16 (d, /=5.88 Hz, 2H), 840 (d, /=5.88 W7, 201} ERNP-
The resulting mxture was poured into water (200 m.) and extracted.

MS m/z 184 (M"), This material was used in urea formation reactions without further

purification.
15

B2. General Method for Substituted Aniline Formation via Dissolving Metal

Reduction of a Nitroarene

POAS

4-(2-Pyridinyithio)aniline: To a solution of 4-(2-pyridinyithio)-1-nitrobenzene

20 (Menai ST 3355A; 0.220 g, 0.95 mmol) and H20 (0.5 mL) in AcOH ( 5 mL) was
added iron powder (0.317 g, 5.68 mmol) and the resulting shurry stirred for 16 h at
room temp. The reaction mixture was diluted with EtOAc (75 mL) and H20 (50 mL),
basified to pH 10 by adding solid K,CO, in portions (Caution: foaming). The organic
layer was washed with a saturated NaCl solution, dried (MgSO,), concentrated in

25 vacuo. The residual solid was purified by MPLC (30% EtOAc/70% hexane) to give
the desired product as a thick oil (0.135 g, 70%): TLC (30% EtOAc/?O‘% héxanes) R,
0.20.

SUBSTITUTE SHEET (RULE 26)
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with EtOAc (3 x 150 nlL). The conbi ned organi cs were sequentially washed

wth we 2324® x 100 nl) and a saturated Nad sol uti on FCI/HSISQE07A1) ,
dried [err] and concentrated in vacuo to afford the desired product
(8.7 g, 83%. The this material 5 yps carried to the next step wthout

further ﬂﬁ'fGEE’JthMt a {8 & 2 y
4-(6- Methyl - 3-pyri di ney gxﬁa r%h ftri]tgted §hﬁ eugt"‘?rgrn]at(:%n Xla ghtroarenf Eormation

pyri di nyl oxy)TirowghMNaixdewphilic Avorfati Slib%tl&ltmml"pllowecfbﬁ)m:i(lﬁm m_) was added
to 10% Pd/ C (0.500 g, O0.47 mml) a the resulting m xture was pl aced

under a [err] 10 at nosphere (baII s allowed to stir for 18 h
at roomtenp. The m xture was | ed through a pad of
Celite[err] and concentrated in \Qat!uo o af ford QW& desired pr oduct
as a tan soli 2 %: El-MS B3e. Cener d for
Sobeti tutod b he EMetfiohit %&-ﬂ&rw'[{epeaﬁgﬁ&epsr 28 £ Shepgasion of el de%%

Nucl higl
Stop 10 4. (3 00 B e sy o DY, (100 mE s oMt ER-4g0d Bfbppi £hdiion of

di net hoxyphenékne(ﬁim@pl;enoﬁ (‘A39rgp59 mmul) iir DMPo(50- AL hi Thealeactionnweas( stidfzd[ leh, r ]
6.4 mol)

one portion. HAB 32@?““0’1@ xtlﬂé‘é" smﬁ 7 addegt,j”{er rJr E'!g"l}‘l])(“% QMFW?Q mﬁt‘%’?srl ng

for 18 h and te8ms 90! e st hen
poured into vvg(?%? d?%g rrL? andgegﬁka%rte%ndg%u{lﬁpﬁﬁe fEB%:o %a%éét&i‘éb‘éﬁl )Ct The
conbi ned or gaavarmgheﬂmnsseqlcdm radnh sempasjuenched withvidjG5 rand doncentrated ilbtzamb) and
a satur Cl solution (2 X

nm.), dried d
in vacu to a ‘E)FEF’ "r?ewa%QP'ft@&nﬂ?B%%?F (E{ﬁbgc Sé%frgﬁg@?zﬁ@r%&%duﬁe was

carried to 25 f r i

Step 2. 4- (301;%33 %ps% ﬁ%)t(l\%bt %ﬂ vaht ﬁ% 3t2|dc())lnﬁg é){hz\gatfdgﬁ{ﬂ dfl(%’oxy-
phenoxy) - | - ni selotien200eml)), 8nd)a s’inﬁatmrNa}CHsﬁlulﬁbﬁ)‘(QOQ ALY driede@Naz80daidd 10%
WO 99/ 32106 . . . PCT/ US98/ 26078
45 Pd/ ccwe&%e@yn AAeno: iheriesidue mag tturated EEtRAerangd dal alforkr a ferr]

t h b d | | 3 t

The m xt ur e wBSURRGH-¢ wnapBoYBawape UE2 £ oy sedinak s@PQ VP atd &
concent riat ed BH?W?OHQmaBH rsdlﬁfﬂejéﬁe?ﬂﬁeﬁ{)PEFMWﬁ%ﬁ(m solid
(0.6 g, 759%: M5 mfz 245 [err] . General Method for Substituted

Aniline Formation via N|troarene Formatlon

O
gN OMe

Step 2.  4-(4-Methoxyphenoxy)aniline: To a solution of 1-methoxy-4-(4-
nitrophenoxy)benzene (12.0 g, 49 mmol) in EtOAc (250 mL) was added 5% Pt/C
20 (1.5 g) and the resulting slurry was shaken under a H, atmosphere (50 psi) for 18 h.

The reaction mixture was filtered through a pad of Celite® with the aid of EtOAc and
concentrated in vacuo to give an oil which slowly solidified (10.6 g, 100%): '"H-NMR
(CDCl,) 3 3.54 (br s, 2H), 3.78 (5, 3H), 6.65 (d, J=8.8 Hz, 2H), 6.79-6.92 (m, 6H); EI-
MS m/z 215 (M").
25
B3b. General Method for Substituted Aniline Formation via Nitroarene Formation

Through Nucleophilic Aromatic Substitution, Followed by Reduction
| CF4

|
ON 2N
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Through Nucl eophilic Aromatic Substitution, Followed by Reduction - [err]
Step 1. 3-(3- Woswhamsl oxy) -1 -nitrobenzene: To a sol ution of PCT/US98/26078
3- hydr oxypyri di ne 10 (2.8 g, 29.0 mol ), 1 -brono-3-nitrobenzene (5.9 g,
29.0 nmmol ) and copper (1) brom de 455.0 g, 34.8 mmol) in anh DWF (50

n) was added [gEd], (§(‘h-ﬂluo?ﬁm@thlyy-(4-%«#{&&1%0%&-0996&&:8” &Tngoﬁs&é g' ng

.m xture was heat d at the re stirring for

then al | owed t anercaptofiyridingo (2.8 egyp24 ’ﬁhﬁolm)xmﬁlmwﬁmmdﬂmnzmﬂueﬂde (5g 23Bo
water (200 nmL) and extrgct ed with Et Obf ﬁ X 150 ni).. The conbjined orgam CS
15  were sequamples) ahd patapsium carbanata (@ g(é4§n1melewu;l anAydrqus BMF G0gBlNac1

| ut 2
esul ting. oi 1 wies stmeld bk wedibérBifee Sl dnd® a6 UGEMAIE 59 C ol Rmplisf
hexane) tosaff Q'e@l:tﬂ‘ohﬁ mﬁsnrxade Wa@mﬁted(vatrmat,o (100 nl.) a?xa water (100 $n gﬁérﬂrthw

was used in the next step without further purificatiaon. [err] Step

2. 3-(3- Fgmlmsdymmahwhemcted/mﬂs @ﬁzot (20n 108 md.)( ihgwgmmwgrmerq-
trob 2 o Pd
(0200 gy wabpd, wieca SHBteled Mo i1l ey U0 TS0, g dfqefindies

at mosphere (bal ﬁrﬁl@ﬂ}ecﬁﬁéﬁ pesure. The @llhqwdué Waﬁ ttiturdted wiifh Bt,0% tor ffSTI LtBED.
The m xture was then filtered throu Celite[err] and

concentrat ed i rdesied productasfacian S@‘Mb&ﬂaﬁa 5)4%) P8 (300 EtOAC/TOW haxang) R,0.06; 25

For mat ton 101 & NPT RBA Tabasep a0 A2 W e B hE okt G,

Substitution, Fehlpwed. Gerie WO 99/ 32106
PCT/ US98/ 26078 ﬂz‘p P!H‘j? glsgl@m 3H). [err] St ep

1. 3-(5-Methyl-3-pyridinyloxy)-I-nitrobeng&Ene: To a solutlon of 3-hydroxy-
5-nmet hyl pyridine (5.0 g, 45.8 mmol ), 1-bg robenzene (12.0 g, 59.6
nmol ) and copper (1) iodide (10. 0 {gTEEE& i n anh DM (50 nL) was
added [err] 5 (13.0 g, 91.6 nml) 4 por The m xture was heated
at the reflux tenp. with stlrrlﬁg for 18 h and then allowed to cool

to roomtenp. THe mzxt ur Es-ghﬁﬂﬁMmdtﬁyﬂ-ﬂ4-pyndmylm®aﬂﬂinﬁf (Aooshiﬁnj ena-

extracted with Et c (3 x The conbi ned organics

sequenti al | y waHugromathylvé4epyridinylthiqjuittebonzenei(38 £al2:7 mmel).New pwem(‘} Bn
(2 s 20 B el BB AT VB ST 9,
afford the desi4adThe ﬁﬁl:uﬁie wds diluted with @1,@3&@0 mL) and water (100 mL), The aqueous
phase was adjusted to pH 4 with a 4 N NaOH solution. The combined organic layers
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
20 (gradient from 50% EtOAc/50% hexane to 60% EtOAc/40% hexane) to afford the
desired product (3.3 g): TLC (50% EtOAc/50% hexane) R,0.10; 'H-NMR (DMSO-d)
8 6.21 (s, 2H), 6.84-6.87 (m, 3H), 7.10 (d, /=2.4 Hz, 1H), 7.39 (d, /~8.4 Hz, 1H), 8.29
(d, /=6.3 Hz, 2H).

25

B3c. General Method for Substituted Aniline Formation via Nitroarene Formation
Through Nucleophilic Aromatic Substitution, Followed by Reduction
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[err] H2N Step 2.

3-(5- Met hylwwuml nyl oxy) - 1-ni trobenzene: A solution of 3-RCI/URSSARGAS 3-
pyri di nyl oxy)-1-nitrobenzene (1.2 g, 5.2 mol) in EtQAc (50 nlL) was added
to 10% 15 Pd/C (0.100 g) and the ggsulting m xture was placed under a
[err] atnosphere (balloon) and was lowed to stir for 18 h at room
tenp. The m xture was then filterd @ ro\@ a pad of Celite[err] and
concentrated in vacuo to affor(gz}% edesi Neg product as a red oil (0.9
g, 86%: C-Ms mz 201 [err] . Met hod for Substituted Aniline
Formation via N troarene Formation T odygh Nucl eophilic Aromatic
Substitution, Followed by Reduction [err Step 1.

it opyr Ldl ﬁ@%@héﬁp@(@’@%ﬁ%‘hfﬂmﬁ jehio FaBophmrense: A Salyfigob - mercapto-4-
4-met hyl phen r@hﬁ&ﬁ@lﬁ r%4xt 20°P niBiks) int- Iﬁ?FeGU dﬁib%@ .trhﬁft’ea IwiftP1 g%og)enp The

mol, 1.5 eq re was stirred overnig ro
resul ting m nitwbenzuas (2.8 et 21, ”X/mﬂblmf@!low&(lﬁ}' K,CO, (V18 g1 28 gﬂmﬂ),ahe tie
precipitate. This mxture was stirred for and the solids were

separ at @d an8IXWERWAY heatediat gprrawimalsly f5 5C PVRIT‘F@G)-!T% FRRCHhmERtare¥as theght er
(25 ) diluted with EtOAc (100 mL), sequéxkﬁﬁ&”@%gd %Hﬁ?@a@%@) %ﬁi,) and a

WD 99/ 32106

PCT/ US98/ 260 8&urated NaCl solution (100 mL), dried (MgSO,) and concehfrated undennetuped
ether (25 nL) to %Aﬁl t he desired product (7.05 EW 769 : np 80-82 herr |
TLC ( 30%sRIEAdhe Golid sesidue ywas) trifusateq withza EtL,O/heygne f@mn topafford the 3H)

o, b 5 (adesisEiidueite 871G o laapnSy i ¥y rfvR RS

n z (relg abund3anr.e) (B833H), ¢15817.68 (m, 3HH0PED (d, /=6.9 Hz, 2H), 8.19 (d, J=9.0 Hz, 2H).

Step 2. 4-(2-(4-Phenyl)thiazolyl)thioaniline: 4-(2-(4-Phenyl)thiazolyl)thio-1-nitro-
benzene was reduced in a manner analagous to that used in the preparation of 3-
(trifluoromethyl)-4-(4-pyridinylthio)aniline: TLC (25% EtOAc/75% hexane) R, 0.18;

15 'H-NMR (CDCl,) & 3.89 (br s, 2H), 6.72-6.77 (m, 2H), 7.26-7.53 (m, 6H), 7.85-7.89
(m, 2H).

B3d. General Method for Substituted Aniline Formation via Nitroarene Formation
Through Nucleophilic Aromatic Substitution, Followed by Reduction

o
0N #

Step 1. 4-(6-Methyl-3-pyridinyloxy)-1-nitrobenzene: To a solution of 5-hydroxy-

20
2-methylpyridine (5.0 g, 45.8 mmol) and 1-fluoro-4-nitrobenzene (6.5 g, 45.8 mmol)

in anh DMF (50 mL) was added K,CO, (13.0 g, 91.6 mmol) in one portion. The

mixture was heated at the reflux temp. with stirring for 18 h and then allowed to cool

SUBSTITUTE SHEET (RULE 26)



[err] Step 2. 5-Am no-2-(4-nethyl phenoxy) pyridi ne Di hydrochl oride: A
sol ution 5- ni tro- 2- (4- met hyl phenoxy) pyri di ne (6.94 g, 30 mol, |

eq) and Et OH (M@9%%32)104 n Et OAc (190 ml) was purged with RGTHSS98R603M,
treated with 10% Pd/C (0.60 g). The 10 reaction m xture was then pl aced
under a [err] atnosphere and was vigoradsly stirred for 2.5 h. The
reaction m xt unerowas tdmp.t %@&sﬁﬂﬁhgmmu?e wasipaliredmitd Water 26001 IaAB eRiracted

HC1 in [err] was added to the filtrate was added dropw se. The resulting
precipitate  With E{Qac EbpdSAtral). afbe sermbisad araanicEmere scquentially wmedle'ath ed

et ot her) Rt ST )L pd g seplBied Nacy Sblion LS 500 mp il (RS QY p”
2H), 7.04 (d, Zoménfidtellsn v&&d)o to affbid (hi deditéd PRdiét, (8 7g 83%)2 Hi'he ﬂnéﬁa‘eﬁd}
J=2.57. 8.46 Hz, I H), 8.63 (d, J=2.57 H?I% NG T2 (re

abundance)5 (|v[éfrqS]carr@éo%henextmwrth@éﬁmwpmﬁqa@wfor Substltut ed Aniline

Formation via Nitroarene Formation 20 Ty ough Nucl eophilic Aromatic
Substitution, Followed by Reduction N

02N Step 1. 4-(3-Thienylthio)- ob e: To a solution of

4-ni tr ot hi ophenol (80[err]/°/%hﬂe; 1.2 g, 6.1 nmmol), 3-bronothi ophene

(1.0 g, 6.1 nd co 5 | )d. 2
anhydr ous DMV m‘r?%p %1_) was (ng})ykgﬁy( ﬁllgﬁﬁﬂg‘q’% A sd’ut?cfmﬁgd{ﬁﬁthyl 3
resul ting mxt Ipre!dma!laoxbr)}éﬁlmatl:blza:txzeha((4{Oeg,r1]7(3 winidi) aiBtOAmglhEOOmL43)vd§dadﬂeﬂ tdien
allowed to coo ctlon m xtyre was then poured intQ a
mxture Wféfé? %55@6&45@@ | 39d; R Te grm)xt'aﬁd”%@aee@smer gt
g‘é&l{/eagg 8?12%'6%%%@11&6 (balloon) 3fd Wa¥ alioW8 to stir for 18 h at Lrgom temp. The mixture was
Et OAc (3 x 100 ther) filtarhe throwdhi mpall aff QeliteTarldagonteantraredan yacpictot dffdrd yhe desired
washed with a I'M NaOH sol ut | 2 0 and a saturated NaC solution
(2 x 1003‘??““@1%?@85?181(')&}4&%/3) %é'é‘ﬁ%l"ﬁ%%@% Jvacuo . The residual
oil was purified by MPLC (silica gel; gradient from 10% Et OAc/ 90%

hexane to 5% Et OAc/ 95% hexane) 5 to afford of the desired product (0.5
g, 34% . @& @ﬂmrﬁBMa@M@ for Sabstituted Aniline Slfarmaﬁnn wa Nltroarene Formation

4- (3-Thi epyl t hi anl 3-Thi en Q n e was reduced to

the anili ﬂ% 'gﬁ Mﬂhé’é&fgm"ﬁ%t%ﬂéﬁ@& #?)‘ F‘FR)‘H'“B 1. 10

B3] . General Met hod for Substituted A rr@Meon via N troarene

Formati on Through Nucl eophilic Aromat | bst i on, Foll owed by Reduction
OMe

Step 1. 4-(3,4-Dimethoxyphenoxy)—1—nitrobenzene: To a solution of 3,4-
dimethoxyphenol (1.0 g, 6.4 mmol) and 1-fluoro-4-nitrobenzene (700 pL, 6.4 mmol)

in anh DMF (20 mL) was added K,CO, (1.8 g, 12.9 mmol) in one portion. The

20 mixture was heated at the reflux temp with stirring for 18 h and then allowed to cool
to room temp. The mixture was then poured into water (100 mL) and extracted with

EtOAc (3 x 100 mL). The combined organics were sequentially washed with water (3

~x 50 mL) and a saturated NaCl solution (2 x 50 mL), dried (Na,SO,), and concentrated

in vacuo to afford the desired product (0.8 g, 54%). The crude product was carried to

25 the next step without further purification.
O,
- H,N OMe i
Step2.  4-(3,4-Dimethoxyphenoxy)aniline; A solution of 4-(3,4-dimethoxy-
phenoxy)-1-nitrobenzene (0.8 g, 3.2 mmol) in EtOAc (50 mL) was added to 10%

SUBSTITUTE SHEET (RULE 26)



[err] "4- (5-'Pyrimninyl oxy)aniline: 4-Am nophenol (1.0 g, 9.2 mmol)
was di ssol veWOi9p/32186  DMVF (20 ml) then 5-bronopyri midine (1"@'@’"&93’35“72
mmol) and [err] (1.9 g, 13.7 nmol ) were added. The m xture was
heated to 100 [err]C for 18 h and at 430 [err]C for 48 h at which
GC- M5 anal ysi spdvcngm 300 EYlarRiofE résamgrimﬂﬁxrémé plabétl tiiceaiH a:m&tmefee(amddam
m xture was cooled to roomte and diluted with water (50 nL). The
resul ting and 355 atlpwed tmssxrgm ok atgomi temp Eflbamixtvge was then Tillered theanel

(VoS erria) - dkndtbs Cof? Bod, so Bl AR o 38totd I acsfred eyl dhee FNE°

purified by Mbfd (@@ggf_s%}\cgﬁmﬁg&agm)) to give the desired am ne
(0.650 g, 38%. General Method for Substituted Aniline Formation via
Ni t roaren® Formation 25 Thr ough Nucl eophi | | c Aromatic Substitution,

i xt or o i EHspOMsthod B, Substityteg AGiine ForpmasieRy vfs NirpFniBforiativn,
69.6 mol) i n ek nmcree}mnﬁSAmtﬁdsﬁsnﬁ&Jneril&ed by Redictforseal ed

reaction vessel for 42 then al l owed to coof to roomtenp. The reaction
WD 99/ 32106 PCT/ US98/ 26078
49 m xture was treated wth wate @%ﬂ%}}d extracted with Et OAc (2
x 100 nlL). The conbi ned or ganipgh dried [err] and
concentrated under reduced pressure to give a pale yellow, volatile

oil (4.1g, 95%tgpd. d)3-(3FEm@!!MOJED-®‘nitrbee To arse m)ot{?ehquxypyndme
- 20 B ) i RSN S ded 30 810 e 390 hapPar
[err] C was addgdmide (5.0 g, 348 amo‘ﬁ mmlmmwm Yk agdel] Krcqseg;amg 588 7

m., 71.8 mmol) dropw se an resul ting mxture was” a to stir
at -78 [err]C fnol iR amenpoﬂinn rreTHMesﬂihng\mxl(u?e 94s heated awithe 641uR templ Witha's

added vi a syrl re uIt m xtyre was stirred for an
addi ti onal ‘gﬁ?ﬁap%#%&ﬂﬂdd lowed e £9alo mORR temp- iHe TixtHRe Ve dhep RodFed] C
and was )aangl %%ljm s/ 7
nmol ) and a hy@gﬁéﬁp(mm eroe?(‘ géetgdsgitﬁfﬁ tgﬁwé%%ﬂ 03@{# ox%ﬁ%&m e
resul ti ndsyel | wweaaqheahal@tvhsheﬂ wwith water (3 x 10¢mif lamharsamtawdeNmﬁbsowimm(ﬁ xt o
roomtenp. for_ 30 n d heated to the reflux_15 1.h
The reaction m‘éﬁ E‘% ‘ng Q‘iﬁ’e‘%«i cergraeddn Wagug- o She F%*HB‘“SM\B“’&S P““ﬁed
by flash chromatography (30% EtOAc/70% hexane) to afford the desired product (2.0

g, 32 %). This material was used in the next step without further purification.

N
20
HoN oY

20 Step 2. 3-(3-Pyridinyloxy)aniline: A solution of 3-(3-pyridinyloxy)-1-
nitrobenzene (2.0 g, 9.2 mmol) in EtOAc (100 mL) was added to 10% Pd/C (0.200 g)
and the resulting mixture was placed under a H, atmosphere (balloon) and was
allowed to stir for 18 h at room temp. The mixture was then filtered through a pad of
Celite® and concentrated in vacuo to afford the desired product as a red oil (1.6 g,

25 94%): EI-MS m/z 186 (M").

B3g. General Method for Substituted Aniline Formation via Nitroarene Formation
Through Nucleophilic Aromatic Substitution, Followed by Reduction
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aqueous | ayer was neutralized with a 1IN HO solution then extracted with
[err] (2 x WwWO09932160 nl). The conbined organic |ayers were Gicragkobgéors and -
concentrat ed under reduced pressure to give a viscous yellow oil
(3.59, 60%). [err] 20 Step 3. 46

4- (5- (2- Met hoxy) pyri dyl ) oxy-1-ni trobenz ToNa tirred slurry of NaH
(97% 1.0 g, 42 mmol) in anh DW (100@\% a ed a solution of

5- hydr oxy- 2- met hoxypyri din in DMF (100 mL). The
resulting m xture was allo to stit at roomterrp for 1 h,

4-f1 uor oni t r olgtes eNE3-(3MEkh . | |

reaction mi xt urg% w?s(sﬁeat e}gzjtagﬁg%ih%’l ﬁﬁlcng\r;%brerl]xlz gﬁ?eﬁ?ﬁesﬁlut%?gg?g?ygw

WI t h wat er (2§-m§)hy&mdldmct (St geds. ﬁnrmhoE,t D&mnj(%-)mt?cﬂ)entenz (TR® grPedimmolpyer

re5| dual browlr?%g ‘{"er ) iodide ?pQ:& {72 ?’g@tuﬂ é&geﬁg&e&&press"gﬁg@ﬂgﬁecpmw

crystals §5.2319 r
PCT/ US98/ 26073( £ g 916 mmol) Jn]e portion. The mmm%%gszﬂ&@goat the reﬂu§ temp thh

4- (5- ( 2- Met hoxspirying fod;lB}lcmﬁalmrﬂ alloe.rcd&nﬁdiﬂ (o2robiri tempy JTihy misyirg @xs/theﬂ oured
ni tr obenzene vvas red @ﬁg 1% the aniljne in.a nmanner anal ogous to t
described in MWto wagpi8migsnd exyracted with BQAc GonddQmlyed] heeombmed;emmcsut ed

ol opyr i dine op syinthf) agRN @ﬂtﬁj@% fog i and BB R SRR
3- am not hi ophel® mLy. (Bxedi(Naz’SOJrfiﬁdi esﬁcentrated in Vacadh ’mﬁ'eétﬂ bil Wees éﬁﬁﬁ@&i
4-chl oro ridine Qsédrochl oride Brﬁ E 35.6 mmol es) 10 fol | owe

err]
(16.7 g, 21 n‘%ﬂ Jchromatograpiet ¢ omn&mmme®MPf0d“°t(1£em
for 1.5 h, thﬁg uted with Et OAc (100 i) and water 100nl).- The aqueous
| ayer was bac ex(r)act ed with EtOAc (2 x 100 nlL). The conbi ned organic
d

| ayers were washed with a satur g 2l ution (100 nL), dried
[err] and concentrated under r ¢ resjure. The resi due was
filtered through a pad of silica 1fp rashaar” from 50% Et OAc/ 50% hexane
to 70% Et CAc/ 30% hexane) and the re%ultl ng material was triturated
with a Et[err]Sepx M-thﬂj«lb&pyﬂdin@fdx?}-!i-lﬁi!irebdﬂ@né Al stafionl 6f 3{(9-nfethyl-3-

g, 66%: TLC (100, %ethyl .acetate) errJ7 err ] H- NVR ( O d6) &err
5.41 (s, 2H), Pyndinyloxy)dmifrobenzens (1 m@ml)(!a t9A¢ (§0 m_il-))wasradﬂqd «10%=7.8

Hz, 1H),1§. 32 gdic (6.'160 %) afid e resulting mixture was placed under a H, atmosphere (balloon)
and was allowed to stir for 18 h at room temp. The mixture was then filtered through

a pad of Celite® and concentrated in vacuo to afford the desired product as a red oil
(0.9 g, 86%): CI-MS m/z 201 (M+H)").

2B3h. General Method for Substituted Aniline Formation via Nitroarene Formation

Through Nucleophilic Aromatic Substitution, Followed by Reduction

N O.
Wt O
Step 1.  5-Nitro-2-(4-methylphenoxy)pyridine: To a solution of 2-chloro-5-
nitropyridine (6.34 g, 40 mmol) in DMF (200 mL) were added of 4-methylphenol (5.4
25 g, 50 mmol, 1.25 equiv) and K,CO, (8.28 g, 60 mmol, 1.5 equiv). The mixture was
stirred overnight at room temp. The resulting mixture was treated with water (600

ml) to generate a precipitate. This mixture was stirred for 1 h, and the solids were
separated and sequentially washed with a 1 N NaOH solution (25 mL), water (25 mL)
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2B4b. General Method for Substituted Aniline Synt hesi s via Nucl eophilic
Aromati c w0 99Bripgt i t uti on usi ng a Hal opyri di ne [err] PCT/US98/26078
4- (2- Met hyl - 4-pyridi nyl oxy)aniline: To a solution of 4-am nophenol (3.6 g,

32.8 nmol ) and4ch|o’ropico|ine;(509, 39. 3 mmmol ) |n anh DWPU (50
m.) was added t .
portion. The raé(g %ti %ﬁ&#gﬁ}?%\%&k th@Hésﬁ’éhﬂgogxéma(tS %6’%/@ C W{hf?)st |Cr ring
for 18 h, thei30%EtQAcOT04 p&Dethﬁ@lR,()G% HMNMRN(DMS04,) & 2 31 (SC 8H)/ ﬂLOﬁg(d

m xture was poured _into wate and extracted w

n). The coann&&ﬁéi(qurZ&l)t%lm d—Q@Q@mﬁBﬂ%ﬁﬁﬁd’%ﬁﬂ%Séﬁ (éé» %21%‘@ m.)
and a t SQl r a -
concentrat ed ?ﬁzﬁguﬁ%‘ @%l(d’ 9"21%3?[39;%)2?6%& R/I§T1m)/z (rgl ib%qd;{n%f ‘]231 R@HH) )
PCT/ US98/2607 §00%). 51 The resulting
oil was purified by flash chromatography (50 % Et OAc/ 50% hexane) to

afford the desired product as a yellowoil (0.7 g, 9%9: C-Ms mz 201 [err]
B4c. Ceneral Method for Substituted Aniline esis via Nucl eophilic 5
Aromatic Substitution using a Hal opyridine
Me [err] Step 1. Methyl (4-nitropheny
suspensi on of N nethyl -4- nitroanili
(7.2 g, 52.2 mmol ) in DVPU (30m) vvas 10 ded 4-chl oropyridi ne
hydrochl oride (2.36 g, 15.77 mmol). Nl'(brplm xture was heat ed
at 90 [err]C for 20 h, then cool ed to f’oomterrperature The resulting

mxture 2di |5-lAﬁﬂndV!th HEh§iphe diaé OikydreeBloRilleni Asokitiofcs-( 100
m.). The organ%ﬁ er (vvas V\Zl’é)he‘(ij&{\/}\ll)l'?gﬁiv:/aterl 3§(ZILOO m.) . dri gd N[err])

and concentr atféﬂf"@rl&éﬁethgPhen%myﬁlé@edﬁ&és&r@ ], | caq) qnd KR L0 ml)eg by
col um chr omat g)ﬁl'r 3{"?&21&;1 w]t?harﬁrp{hgrq w&ited Wit 60 B dE %0 50 *Phe

hexanes to
ni trophet§l ) - erewmnd;dxmrb MS(tﬂerAﬁlagﬁd under a H2 atmosphere and was vxgorously stirred

Vbt hyt (4 i ¢ ofghdrihs The reaction mihicoges AERET thiedabcabidof CARED 1 soytion of

anal 0gous to e ifleReN Rk 1Mo/ Aat® way 5 dropmidd>. TheFRORNAL pheiphat of

Substituted Aniline ynt esi s via Phenol
was separated and washed with EtOAc to give the desired product (7.56 g, 92%): mp
208-210 °C (dec); TLC (50% EtOAc/50% pet ether) R, 0.42; 'H-NMR (DMSO-d,) &
15 2.25 (s, 3H), 6.98 (d, /=8.45 Hz, 2H), 7.04 (d, /=8.82 Hz, 1H), 7.19 (d, /=8.09 Hz,
| 2H), 8.46 (dd, J=2.57, 8.46 Hz, 1H), 8.63 (d, /=2.57 Hz, 1H); EI-MS m/z (rel
abundance) (M", 100%).

-4-pyridylamne: To a
0 g, 13.2 mml) and [err]

*

B3i. General Method for Substituted Aniline Formation via Nitroarene Formation

20 Through Nucleophilic Aromatic Substitution, Followed by Reduction

S
oA
O,N

Step 1. 4-(3-Thienylthio)-1-nitrobenzene: To a solution of 4-nitrothiophenol
(80%pure; 1.2 g, 6.1 mmol), 3-bromothiophene (1.0 g, 6.1 mmol) and copper(ll)
oxide (0.5 g, 3.7 mmol) in anhydrous DMF (20 mL) was added KOH (0.3 g, 6.1
25 mmol), and the resuiting mixture was heated at 130 °C with stirring for 42 h and then
allowed to cool to room temp. The reaction mixture was then poured into a mixture

of ice and a 6N HCI solution (200 mL) and the resulting aqueous mixture was
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Fol | owned by Reduction of a N troarene [err] Step 1. : .
4- (4- But oxypheywglseiogi o- | - ni trobenzene: To a sol ution of 4-(4pphjs -
25 t hi o) phenol (1.50 g, 6.07 mmol) in anh DVF (75 m) at 8 err was
added NaH (60%in m neral oil, Oﬁi; g, 6.67 mml). The brown
suspensi on was_stirred [err u as ., evol ution stopped (15
mn), then a sec’)‘FrﬁftF%ﬁ' %?étpgfcfgtﬁ L@emgi g@?’“‘?‘ﬂ%‘”@?’,"c daysys were seggentxaﬁv
SUBSTI TUTE SHRGZEhédRWidE 2 NaOH soluti O i

ST/ US98/ 26078 . aOH solution (Y% 5 BB O a satgl?ted NaCl sor]rlll*r%qn) (2i X anh
DVF (20 i) wald0aakkedriet Gy¥gdQg, adeondehtratied iravacdo | dihejr&idubh eil mea puiified by

o ol MRECTERR et aetm v i As draBera 1o PheERACI G dekire)
0. 303 105, 0. 5ford o the 84HEN brodll V814, 6454508 FALIFRY), ver e added. The

reaction was stirred an a h foomtenp., then was quenched
by the addition of water (400 nL). The S sulting m xture was
extracted with [err] (2 x 500 ). Th t;{di:ﬁrgani CS were washed
with water (2 x 400 niL), dried [errjpfithConcentrated under reduced
pressure to give a clear yellow oil, which was purified by silica gel

chr omat ogr aphyStep 2. 4-(3-Jihishyithio)dmitine:20¢3-FhidaylitEa)b-hitrochaezehe vl Yediiceded 50%
hexane) to give the 10 roduct as . a,yello olid (1.24 g, 67%: TLC (20%
Et OAc/ 80% hexa‘ﬁ%i‘“‘ﬁ[‘%ﬂﬁ'@. ,a‘?”g?%ﬂ“ﬁﬁ°‘hatée“fm@t"€ﬁﬂﬂ]a§b. 92 (t, J= 7.5 Hz,
3H), 1.42 (app hex, J=7.5 Hz, 2H), 1.70 (m 2H), 4.01 [err] 6.6 Hz,
2H), 7.08 (d, J=8.7 Hz, 2H), 7.17 (d, J=9 Hz, 2H), 7.51 (d, J- 8.7
Hz, - 2H), 18. 09 BYj; JGempra; Methpd for Substifutads Anilige cPodnation via Nitroarene

4- (4- But oxyph Loeani Ling; d-(d-Butoxyph I j o-1-nitrobenzene, was
reduced to th%’?%ﬁg&rﬁ u ﬂ%ﬁf@“’éﬁﬁ@b’%‘é’?‘%’s% Pnut@EoWﬁhgeg“&‘m
preparation of 3- (trifluoronethyl)-4-(4-pyridinylthio)aniline
(Method B3b, Step 2): TLC (33% Et OAc/ 77% hexane) [err] 20 B6.
General Method for Synthesis of Substit Oani ines by the Acyl ation of
Di am noar enes U | A

N

4-(5-Pyrimininyloxy)aniline: 4-Aminophenol (1.0 g, 9.2 mmol) was dissolved in
15 DMF (20 mL) then 5-bromopyrimidine (1.46 g, 9.2 mmol) and K2CO3 (1.9 g, 13.7
mmol) were added. The mixture was heated to 100 °C for 18 h and at 130 °C for 48 h

HaN

at which GC-MS analysis indicated some remaining starting material. The reaction

mixture was cooled to room temp. and diluted with water (50 mL). The resulting

solution was extracted with EtOAc (100 mL). The organic layer was washed with a
20 saturated NaCl solution (2 x 50 mL), dried (MgSO,), and concentrated in vacuo. The .

residular solids were purified by MPLC (50% EtOAc/50% hexanes) to give the
desired amine (0.650 g, 38%).

B3k. General Method for Substituted Aniline Formation via Nitroarene Formation

25 Through Nucleophilic Aromatic Substitution, Followed by Reduction

Br@or\ae
N

Step 1. S-Bromo-2-methoxypyridine: A mixture of 2,5-dibromopyridine (5.5 g,
23.2 mmol) and NaOMe (3.76g, 69.6 mmol) in MeOH (60 mL) was heated at 70 °C

in a sealed reaction vessel for 42 h, then allowed to cool to room temp. The reaction
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[err] © 4-(4-tert-Butoxycarbanoyl benzyl )aniline: To a solution of

4, 4] er r] - metWQ P¥I2e ani | i ne (3.00 g, 15.1 nmol) in anRCIEE8(280781)

at roomtenp was added a solution of di- 25 tert-butyl dicarbonate (3.30
g, 15.1 mmol) in anh THF (10 nlL). The 49eacti on m xture was heated at

the reflux temxtutOwasitréateditiiatd 350 ME) dddCertracied ABAEIOK: (2 x 100 mRj.e¥RéICE

of unreacted nethyl enedi ani.l | ne. ditional di-tert-butyl dicarbonate
(0. 664 cgmbmedsomh la@erszwerqudm)d Mswsﬁjh@@damqehmtcdaaUﬂﬁbrﬁdwﬂd red

at the reflux te Ther ul ut W th
20 (200 ) PEOANEN EYe Apalgchay. Notpdle gt (T2 9500 Siey 3@%&%@ i
PCT/ US98/ 2607 §exane) R,0.57. saturat ed
NaHCO solution (100" m ), water (100 nL) and a saturat ed NaCl sol ution

(50 m.), dried (MyS™¥), and concentrﬁ{__)e  u e6 reduced pressure. The

resul ting white solid was pu ¥B|ica gel chromat ogr aphy
(gradi ent? from 33% Et QAc/ 67% hexaneNt 0 50% Et OAc/ 50% hexane) to

afford the deSSté[f‘z' prSOHVGi‘oxgsz-ﬁleﬂﬁ)xypyx\minEe 99 adstirredt Q@luﬂon 4&"/@8‘er:§&2( 50%
Et OAc/ 50% hexan err [err] [err] (s

(s, 2H), 4.85 m@howpyﬁ&i)m (894g, 1(7@9 nﬂmﬂ) in IBHE af5 mL) at -78 ﬁ:a@s(addemm n1 Hz
2H), 7.00 (d,

15)'); FAB- I\/(B s ‘3279'@“’(“[‘ épﬁﬂm & ﬁgﬂr(m h@%' §§%@&1ﬁd %avmpuedbrsmsa@gﬁsthsf
Aryl  Ani i i b 0 d

oon TS GrisRC AR whColidi & ot 78 o Kok GHEC ThindA ki e7.06
3-benzyl pri dimb, €242 Gnmyol) was addedBiaGyringd indathe ré'ﬂ%ng mixtareawagistirdd fok grnwas

heat ed overnight.at 50 [err]C. The result]ng m xture was | oped to
cool to room taHyo “?lhgll? t%"rEﬁgli“rﬂ"é“gecréa‘iﬂ}é‘l‘éP‘xé‘i‘ISO”%L‘)’a“mﬁ‘em an éﬂi’éous

1 xt th t
(45100 ). RASAYAR £ mthit 5 I3 NREOHSluoh 325 w91, 724 atbldbed” (|
x 100 refoxadedsclutiat (8034;eappaCI509nL )it Tha résfilltmgQélldﬁL)and dliglety fuebid]

and concentrated jn . vacuo. The residual oil. was purjfied by MPLC
(silica gel: JOAPEMNRISYHS MaRRekI oM temppion 30 arinand shen beptadga the reflux

(Et OAc/ h 5<ane)(f.§nﬁ ﬁ;frfloﬁd ﬁi&ereg&%hrrﬁ&nﬂé QN Ghed Aidél to?G to %Nemp. THYE

nlz 214
aqueous layer was neutralized with a 1IN HCI solution then extracted with Et,0 (2 x

100 mL). The combined organic layers were dried (Na,SO,) and concentrated under

reduced pressure to give a viscous yellow oil (3.5g, 60%).

| .
O,N N” “oMe

20 Step 3. 4-(5-(2-Methoxy)pyridyl)oxy-1-nitrobenzene: To a stirred slurry of NaH
(97%, 1.0 g, 42 mmol) in anh DMF (100 mL) was added a solution of 5-hydroxy-2-
methoxypyridine (3.5g, 28 mmol) in DMF (100 mL). The resulting mixture was
aliowed to stir at room temp. for 1 h, 4-fluoronitrobenzene (3 mL, 28 mmol) was
added via syringe. The reaction mnixture was heated to 95 °C overnight, then treated

25 with water (25 mL) and extracted with EtOAc (2 x 75 mL). The organic layer was
dried (MgSO,) and concentrated under reduced pressure. The residual brown oil was

crystalized EtOAc/hexane) to afford yellow crystals (5.23 g, 75%).

L,
HoN N” “OMe
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Step 2. 3-(4-Pyridinyl)nmethylaniline: 3-(4-N trobenzyl)pyridi ne was reduced

to the weardhilee in a manner anal ogous to that descri bedp¢ruddsibsd B
1. 25 B8. Ceneral Method for Synthesis of Aryl Am nes via Substitution
wi th Nitrobenzyl Hal i des Fol | owgd by Reduction WO 99/ 32106

PCT/ US98/ 26078tep 4.  d4-(5(2 : -V - St ep 1.
4-(1- 1 ni dazol yl et hyl ) M 8%98%29y%xy§“'§%‘leuﬁi”gﬁ‘%w{‘fnqr"&}i’?'&d@?ﬁ g,
7.3 mol) and nirabienzenbevasyredired o die 4ifilife i 2 Fadnemmta)ogos &nthatdescibed ini | €

(30 nm) ép;rr] (1.0 g, 7.3 mol). The resulting m xture was
stirred at ro%@ﬂg&&% * for 18 h and then poured into water (200 niL)

and the resulting aqueous sol ution wasextracted with EtQAc (3 x 50
m.). The conbi ned organic | ayers were sequentially washed with wat er
(3 x 50 M4a. aiengralaMethnde for\Sabstitotedt Aniling2Synth&is via Nuclepphifici Arbrhstic |

and concentra IL.h.vacup. The resjdual oil was purified by MPLC
(silica gel; %g@%e/“f%%gﬂmgydﬂ? afford the desired product (1.0 g, 10

9199 : El-M5S mz 203 (M. [err] ep 2 _

4- (1-1 m dazol yl methyl)aniline: 4-(1-1 'oI yi| rrthyI )-1-ni trobenzenewas
reduced to the aniline in a manner gaRetegoug hat descri bed in Mt hod
B2. 1B9. Formation of Substituted Hydr oxynmet hyl ani | i nes by Oxi dation of

Ni trobenzyl  3-(4-Pysidipglthidyanfiiné: OPe4l sdlittidresiacirhinbthiophenol (3.8 mL, 34 mmoles)

OH [err] . Step 1. 4-(1-£%dr O;;Xx- 1-(4-pyridyl)methyl -1-nitrobenzene:
To a siirred dbpth DMF (90mL) wis mided drehioremysdinglhydyachiride (3.8 & 36:6 maolesb! )
in [err 90 Q ) 33. 6. mol ) at. 1 err]cC,
and[ t he] lrrq xt u@%@sbx g?(?@ﬁmgﬁa E’M rpréx%egf’ oﬁger %FE}H’(" mixture “)afﬁbnf"gégﬂ%’]n

m xture was suengsbi V.6hy thepdatdwrithED Q)f)%iL’)Latﬁg\é%f 8:00&_59. ‘11835 Squr‘r:f?s a

saturated [err] solution (50 nL) and a saturate sol uti10n
dri ed [ dayer wes dagkaseastedawish RiOAer(2ne 0T o) prEesconshinétherganis Uayersg

rell on 2oL, Gedypen ol 4 uhR Y s T B 00 5 S
concentrated wbfhntraed YAt BAREE Prsurd "Ehé RIidU Wa¥dittered through a pad of silica
15 (gradient from 50% EtOAc/50% hexane to 70% EtOAc/30% hexane) and the resulting
material was triturated with a Et,O/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),
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).

2B4b. General Method for Substituted Aniline Synthesis via Nucleophilic Aromatic

Substitution using a Halopyridine

oC
H,N N

4-(2-Methy}-4-pyridinyloxy)aniline: To a solution of 4-aminophenol (3.6 g, 32.8
mmol) and 4-chloropicoline (5.0 g, 39.3 mmol) in anh DMPU (50 mL) was added
25 potassium zert-butoxide (7.4 g, 65.6 mmol) in one portion. The reaction mixture was
heated at 100 °C with stirring for 18 h, then was allowed to cool to room temp. The
resulting mixture was poured into water (200 mL) and extracted with EtOAc (3 x 150
mL). The combined extracts were sequentially washed with water (3 x 100 mL) and a

saturated NaCl solution (2 x 100 mL), dried (Na,SO,), and concentrated in vacuo.
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dissolved in MeOH (25 nL) and treated with a 20% aqueous [err] solution (30

m) . TMNO 9/32806r e was stirred at roomtenp. for | h, theRCTES98/26078
concentrat ed under reduced pressure. The residue was poured into a
m xture of water (50 nL) and [err] (5051 WO 99/ 32106

PCT/ US98/ 2607 8The resulting oil was purified by flash chromatography (506% EtOAc/50% hexahBfto
organic |layer was dried [err] concentrated under reduced pressure. and

purified by codinfd tedesived prgdugsiay a yelbow pil (MG /2, 9%)6 GEMSaYz 20 (BMHEND. t he

desired product as a white solid. (0.53 g, 8%: np 110-118 [err]C,
TLC (80% Et OAc/ 20% hexane) R err]0.12; FAB-M5s mr/z 367 ((MrH)[err],
100%. 5 B4c. General Method for Substituted Aniline Syfhitlesis VR MNicleophilicSt €P
2. 4-(1-Hydroxy-1-(4-pyridyl)nmethylaniline; 4-(1-Hydroxy-I-(4-pyri gyl ) -
net hyl - 1- itroﬁéﬁ‘méﬁésﬂg@“ﬂ oM being adalppyridinei ne in  a manner anal ogous to
t hat described in Method B3d, Step2_ 10 pe B10. Formation of

2- (N- et hyl car banoyl ) pyri di nes via _@LN reaction [err]

Step 1. 2-(N-nmethyl carbanoyl ) 4- chl or 6pyrrd¥ne. Caution: this is a highly
‘hazardous, potentially explosive reaction.) T¢ aNsol ution of

4-chl oropyridine (10:0 g) 15 in N-methylfor de (250 nL) under argon
at anbi ent tenp was added conc. [err] (3.55 nm.) (exotherm. To this

was added [err% 17 ;q‘ 30% wt in H20) fallowed by FeSO err] 7H20 -
(0.55 g) to protfick Methyli¢-mirophenyD-4-pyridylamings Torg pyspansion oh &-mthyl-4-

at anbient teng s n L r 3 I : n
bubbl i ng nﬁt@ﬁ%‘é‘bgé%aghg@?ﬁ ? on \/\g&s@#gﬁ %2?9{%1%8%1)‘[3%} rﬁwﬁ(ﬁdn&) %\;&eThe
opaque bréwn saddedi4chlompyddine hyddchlatidsl (286 lg, HR07 @t6l). L Thé edactivee chikyire
10% NaCOH sol utj on 5 o oI N eous m xture extracted with
ELOAC (3 %500 MAL PATERtIREC SPZ b them, sosdl o am Températipgc BusyresUARE FUEMYE
wth a saturat i ) r L CS
were dried [erﬁsgﬁgegﬁﬁtﬂé&g P%@oﬁugﬁégi %Qatgc E)e;&h‘gﬁt]flggAggbee%t)'i gggvﬂgﬁk&

Et OAc. The sol layet waaswashedweth waterad00 mb)] dried Ng80,) erxd doncenasted wnidei ed

by 25 silica gel, chromat ggraphy (gradi ent, from 50% Et OAc / 50%.hexane to
80% Et QAc/ redﬁc@o%emniﬁt? T °r‘g§"‘ul"ﬂ S Folumnshromatography (siliep gel. o

C 72 ' 0 0 | el i
Lol i (o gy o el ot 86 BoA. /30% Ealiv §6; R0RENQA R S el "
M5; ' H NMR [ er nitrophémyl)y-4-pyddylaming (642g) = 5.1 Hz, CHN), 8.21 (s,

Me
e

<\/ \>
N
Step 2. Methyl(4-aminophenyl)-4-pyridylaming: Methyl(4-nitrophenyl)-4-

pyridylamine was reduced in a manner analogous to that described in Method Bl
20

BS.  General Method of Substituted Aniline Synthesis via Phenol Alkylation
Followed by Reduction of a Nitroarene

AT O

Step 1. 4-(4-Butoxyphenyl)thi'o-l-nitrobenzene: To a solution of 4-(4-nitrophenyl-
25 thio)phenol (1.50 g, 6.07 mmol) in anh DMF (75 ml) at 0 °C was added NaH (60% in
mineral oil, 0.267 g, 6.67 mmol). The brown suspension was stirred at 0 °C until gas

evolution stopped (15 min), then a solution of iodobutane (1.12 g, .690 ml, 6.07
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W09/ 32106 RPCT/ US98/ 2607S
56 1HwoddGe ds. 7.96 (b s, 1H, NH), 7.43 (dd, 1H J = 8/960hE
CICHCN), 3.04 (d. 3H, J = 5.1 Hz. nmethyl); Cil-M5 , rﬂz 171 (MH—I)+)
B1l. General method for the Synthesis qf [err]-Sulfonyl phenyl Ani | i nes

[sglr L][ I on of 4%1(%21):;11 affn bﬁﬁ/ﬁ]d%k'zl op enox@?ﬁ%%’ e}lggh@eﬁli% S‘he ;%B%MI )

in[err] (75 was)stnted[airm])maems for 18 h &l whicl tﬁ;@kﬂ'ﬂcﬂﬁaﬁé{eﬁﬁﬁe%ﬁ%en& gy, and
the reaction mxture was stirred at room nperature for . The

reaction mi xtifec ‘ﬁﬁé’hﬂ“&af‘% adgitional 1@%“1‘!&0(5%81&10&35 r(1125013@3 man 0.05The
| t | Na t 5
vaber (25 yiy i BANGTARmY (FE i) Wi adla e SBtcin Rl § %faﬁﬁt b

concent r &t ed additionalrédurooatitempe slsanrveastquemhw bﬁ* 1Ke4tdﬁ&i’oh)df%ké‘r @400 RDLE DY) - 1-
ni trobenzene as,a solid (2.1

4- (4- Met hyl s UPRUHRA ‘BWé‘f{sm ellitra)&mdwm-‘ihm% ljﬁﬁlﬂﬂ-x)l Jlie rombibst ergsuics were
Gescribod 1 VBhed SMAGe! O LMOTAL), iiba' CudsOF 108 coRBERrafiA et SeshPB}

Synt hesi s of ;{r&suﬂe-tﬂlgkuxzyel[e&rye]lowamb@&ﬁﬂh%y upﬁﬁlédl bynsifica gel chr@hétbgraphy
Step 1. 4-(3-Met hox car? yI 4- met hoxyphenoxy -ni trobenzene: To a soI ution
of -(3-car bo%ﬁraﬁwﬁﬁl § ROAY Y% expnm, i3 %eﬁmﬁﬁhﬁéwxm)amnﬂméhe

I
oot one 150 ATULS 4 palopfenaa 28, A ol BORUER Nl R s ).
The resul ti ng\IMRx(d)MSOVtQ)SS beat(g I=araBRasHY 51.42 ( %pb%eﬁeﬂmntzempet b ¢
over ni ght, %_{1 cooled to roomtenperature and hrough a

pad of Celi t€2 )Tﬁé)lr(és/ﬁlﬁﬁﬁg 28), ul. 0% (d, Wl=8.7dtm 2t 7113Hd =9z 2H)e dded,

pressure, abs ' d purified by colum chronmat ography
(50% Eﬂ%ﬁf%i he) 9?%% 6&8

4- ( 3- met hoxycar bonyl - 4- net hoxypheng trobenzene as a yell ow
powder (3 g): np 115 118 [err]C /@/ ‘\QQﬁ?\

PCT/ US98/ 26078

15 Step 2. 4-(4-Butoxyphenyl)thioaniline: 4-(4-Butoxyphenyl)thio-1-nitrobenzene was
reduced to the aniline in a manner analagous to that used in the preparation of 3-
(trifluoromethyl)-4-(4-pyridinylthio)aniline (Method B3b, Step 2): TLC (33%
EtOAc/77% hexane) Rf 0.38.

20 B6.  General Method for Synthesis of Substituted Anilines by the Acylation of

Diaminoarenes
K
Hegol:

4-(4-tert-Butoxycarbamoylbenzyl)aniline: To a solution of 4,4'-methylenedianiline
(3.00 g, 15.1 mmol) in anh THF (50 mL) at room temp was added a solution of di-
25 tert-butyl dicarbonate (3.30 g, 15.1 mmol) in anh THF (10 mL). The reaction
mixture was heated at the reflux temp. for 3 h, at which time TLC indicated the
presence of unreacted methylenedianiline. Additional di-tert-butyl dicarbonate (0.664
g, 3.03 mmol, 0.02 equiv) was added and the reaction stirred at the reflux temp. for 16
h. The resulting mixture was diluted with Et,0 (200 mL), sequentially washed with a
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57 Jerr] [err] ~ Step 2.

4- ( 3- Car boxy4-WeeBt9phenoxy) - 1- ni t robenzene: A nmixture of 4- pGT/USIS26078
met hoxycar bonyl - 4- net hoxyphenoxy) - 1- ni t r obenzene (1.2 g), KOH (0.33 g), and
water (5 mL) in MeOH (45 nL) was stirré&8 at room tenperature overnight and

then 5 heat saurated tINWHCO] balutiére (100 A, Uwaef A004nD) a8 shdsdidd NROI SBIdoH ©
‘was cooled to Eoom erature and concentrated under reduced

T te
pressure. The @sm&bedf\}@s(l\‘lggeél, \2ad concentrated undereredpal preysurean The hresultingeous -

m xture was na HCl .sol utj on. e resulting m xture

de.acidic with a1 , The. r es
was extracted Vﬁ‘ctgcg‘lé&c‘,”vg%@“%ﬁ?‘i\l b esilifag gel chromatesraphy (gradieny frerm BRYSO4)

d trat ' - (R- -4 1
et hoxyphenory 0 0P HXAHE & sV BRSSP nblabe) t Ao g Hirel et os 5
Urea For miti onwhite solidll(a2.0Regic46%) OFL@ (50%CEDAWS1% Huxan) R} DASAMI-NMR
| socyanat e

15
‘N (5-tert-But y(Dng'ﬂLL&yl 43 k8, 9H), ph&h6x ZHhe hBS) (br 6a2H), T6.44 (doleR.4 dtz, AH),
5-tert- - 3t.h = ' hl Qr.i d d | bed i
Vet hod aap; 7. SE0§0 AR HERATE 7 AERE NG e o) of B BRI G300 (8 ees,

added 4-phenoxmj;em@.qu,p/ymt(M+). (8.92 g, 42.21 mol, 0.9 equiv) in
one portion. The resulting solution was stirred at 50-60 [err]C
overnight, then diluted with EtOQAc (300 nL). The resulting solution was 20
sequent i y hed, wi. t err] 0 , 1 N HCl so]ution (50 nL) and a
sat ur at eghlm \A@%RE{EF \NQB‘SB{ii%ﬁ tf'gg%ﬁlfg";ts%d?‘laéﬂyl[ Appnes ¥ia Elgstrophilist E%ﬁ" atiter
reduced pressursliowed by Ré@fetigisUl ting off-white solid was recrystallized
(Et CAc/ hexane) to give a white solid (13.7 g, 88%, which was

contam nated with approximately 5% of pi ~N=N phenoxyphenyl)urea. A
portion of this material (4.67 g) was p iedlb} flash 25
chromat ography (9% Et OAc/ 27% [ err] &gl oflvéxane)™~ o afforded the desired
product as a white solid (3.17 Q). Clb. Reaction of a Heterocvclic
Amine with an ogyanat e . 99/ 32106 . .
PCT/ US98/ 2607 8§tsepcly 3-(4-N|trobenzy\{)\¢|3yn3£ne: A solution of $3-benzylpyridine (4.0 g,
23.6 mmol) and 70% nitric acid (30 mL) was heated overnight at 50 °C. The resulting
15 mixture was allowed to cool to room temp. then poured into ice water (350 mL). The
aqueous mixture then made basic with a 1N NaOH solution, then extracted with Et,0
(4 x 100 mL). The combined extracts were sequentially washed with water (3 x 100
mL) and a saturated NaCl solution (2 x 100 mL), dried (Na,SO,), and concentrated in
vacuo. The residual oil was purified by MPLC (silica gel; 50 % EtOAc/50% hexane)

20 then recrystallization (EtOAc/hexane) to afford the desired product (1.0 g, 22%): GC-

MS m/z 214 (M").
m
HaN &

Step 2. 3-(4-Pyridinyl)methylaniline: 3-(4-Nitrobenzyl)pyridine was reduced to the
aniline in 2 manner analogous to that described in Method B1.
25

BS. General Method for Synthesis of Aryl Amines via Substitution with Nitrobenzyl
Halides Followed by Reduction
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[err] N-(3-tert-Butyl-5-isoxazolyl)-N -(4-phenoxyphenyl)urea. To a

sol ution of 5- am no-3-tert-butylisoxazole (8.93 g, 63.7 eq.).
in[err] (60WRIY added 4- phenyl oxypheny! i socyanat JQT@%O&
"73.3 mmol, 1.15 eq.) dropwi se. The m xture 5 was heated at the refl ux
temp. for 2 days, eventually adding additional [err] (80 m.). The
:resulting mxture was poured into wat g FOONI and extracted with [err]
(3 x 200 nm.). The organic |ayer was dgied [erL~r=}l t hen concentrat ed under
reduced pressure. The residu€2Mas Tecrystlallized (EtOAc) to give the

Soat one) [ or rSten 12 76-(r Bidagelymethyl s iroBenzeac 1 30 3 splfion of okiaelS G2 6 o7
70, 5,2 o ooyt (12 Lot e )
1H), 10.04 (swas added K80, (FABg,Vb3 mhmol)r eTheatesuiting quiktues vas (skiredl a7 98gom

Clc. Reagti f lic Anm i t te. . 15
N (3 tor - Bt pelip TF b0 Pl neuredani Seabis A h A Y6 Ronie popepisoiuion ©
sol ution waseRiracts 2 Will0 FOAR' {3 Ruby! my).az Ghe &dnbidéd Drganid l?@i +wee 0

. equiv) and 4-(4- met hyl phenoxy) phényl i socyanate %O. 225 g, 1.0 nmol
. 1.0 equiv) i nseqoéntighy Washedith water (3 8@ nldandck saturated Nadll solutionn(@. x 50

“overnight. The resul,t] L Xt ure was_ cqol ed to r.oom . . tenmp apd
quenched vvithmhi'dsli"e(ia&\?%‘)“. RREErated; i YaqH 1 J_&’e siffpg] i} Has r?f’?ﬁfﬂ BY 20
was concent r avpgd.CUIRda $2dDSBABIDI ARSIV hexdrlef t6 Qffoftt eheAssirll 'prédwRel (DY gr ep.

HPLC (sil 50% Et CAc/ 50% hexane) to give the desired product

i lica,
(0.121 40 33981%kEIMImz 203 (M)err] C, TLC (5% acetone/ 95% [err] Rf [err]

[err] (DVBO-d6) [err] 1.2-2 (s, 9H), 2.24 (s, 3H), 5.92 (s, 1H),
6.83 (d, J=8.4 Hz, 2H), 6.90 (d, st.%rls (d, J=8. 4 He,
2H), 7.40 (d, J=8.8 Hz, 2H), 8.85 (g-N)> 9.3 (br s, 1H), 11.94 (br s,
IH: El-MS 25  nk 364 (Merr]). ' VO 99/ 32106

PCT/ US98/ 26078tep 2. 4-(1-Imidazolylmethylaniline: 4-(1-Imidazolylméifiyl)-1-nitrobeddhe was
Reaction of a Heterocyclic Amne wth an | socPl/anat e .
reduced to the aniline in a manner analogous to that described in Method B2.

1B9. Formation of Substituted Hydroxymethylanilines by Oxidation of Nitrobenzyl
Compounds Followed by Reduction
OH

=
2N

O,N
Step 1. 4-(1-Hydroxy-1-(4-pyridyl)methyl-1-nitrobenzene: To a stirred solution
of 3-(4-nitrobenzyl)pyridine (6.0 g, 28 mmol) in CH,Cl, (90 mL) was added m-CPBA
20 (5.80 g, 33.6 mmol) at 10 °C, and the mixture was stirred at room temp, overnight.
The reaction mixture was successively washed with a 10% NaHSO, solution (50 mL),
a saturated K,CO, solution (50 mL) and a saturated NaCl solution (50 mL), dried
. (MgSO0,) and concentrated under reduced pressure. The resulting yellow solid (2.68
g) was dissolved in anh acetic anhydride (30 mL) and heated at the reflux temperature
25 overnight. The mixture was concentrated under reduced pressure. The residue was
dissolved in MeOH (25 mL) and treated with a 20% aqueous NH, solution (30 mL).
The mixture was stirred at room temp. for 1 h, then was concentrated under reduced

pressure. The residue was poured into a mixture of water (5¢ mL) and CH,Cl, (50
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[err] - N-(5-tert-Butyl-3-thienyl)-N -(2,3-dichl orophenyl)urea:

Pyridi ne (0. W399mi21082. 02 5 nol ) was added to a slurry of PCT/US98/26078
"5-tert-butylthi opheneanmoni um chl ori de (Met hod Adc; 0.30 g, 1.56
ol ) and 2, 3-di chl orophenyl isocyanase (0.32 ni, 2.02 muol) in [err]
(10 ni) to C'ni[f_)' f'l?hetd?gad"& rayw\@asamdkb@sb?ﬁ %ﬂdeﬁ‘lﬂa@@hx’:ﬂek RAuRESpreisufd. @ﬂh at

room tenp. overnight: The reaction m xture was then congentr at ed
under reduceg@upfied bM Icehlmn chromatdgiahhy (2955 EtRAN20Y6 bpreanal tocaflnrd dheedesiredAc

W th'a satur SRt a8 A Wbt soRg O 5mse, B Be YR iR PR m O Y
and a satural}gﬁaﬂ\dyﬁloggl FABJMS(Mth .r.tqyepbdygrr] and concentrat ed

under reduced pressure. A portion of the Tresidue was by preparative
HPLC (C-318 col urm; 60% acetonitril e/ 40% wat er/ 0. 05% TFA) to give the

- desired urea (0.180 g, 349 : np 169xL/0 [err] TLC (20% Et OAc/ 80%
hexane) [err] 0.57; "H 15 NVR (DVSO-d6)y [err] 1.31 (s, 9H), 6.79 (s,
1H), 7.03 (s, 1H), 7.24-7.33 (m 2H), Xy (dd, J=1.84, 7.72 Hz,
1H), 8.35 (s, 1H), 9.60 (s, 1H); [err |d6 8 31.9 (30, 34.0,
103. 4, 116.1, 119.3, 120.0, 123. 4, H#P8. 131. 135.6, 138.1, 151.7,

155. 2; FA ndan 343 [r] 345 ,
347 [ S}ER 12%4n(12'2§>‘5‘”°"y' cii'%V"‘ﬁfiﬁE‘i P)S‘H‘Lﬁ‘f“e %Z’c/%%&?‘é’r{g‘{ﬂéﬁ‘%w th
an | socyanat gnethyl-1-nitrob d dr Sipfaloghlis 1 that

. N-(3-tert-But y?% p{/nr?zgnzype N r(eS‘meddtloc eo?ncl)l;lnrhee}lnya r&?%“a RE' Sog ust |°on e

5- am no- describetian Mdﬂmd;BBd\ISte(prert but oxycar bonyl ) pyrazol e ( Met hod A5;
0.150 ¢,,0.63 nmol) and 3, 4-di chl orophenyl isocyanate (0.118 g, 0.63
nmol ) vv%(?e in toluene (3.1 nL) was 25 stirred at 55 [err] for 2 d. The

tol uene was ;Efﬂ?v SForntatich i 2-@RthetkyicaiBhindyfyridines Viél 6he Metfidc? %Aﬁ%ﬂ 6

PCT/ US98/ 26078 ssolved in
a mxture of [err] (3 nL) and TFA (1.5 nL).OAfter 30 min. the sol vent
was renmoved in vacuo and the residue nup in EtOAc (10 nL). The
resulting mxture was sequentially wasfed’|wi t'f'a saturated [err] solution
(10 n) and a NaCl soI ution (5 #Ndried [err] and concentrated in

vacuo. The rg(bgl due 5 purified by flash chromato g/ (gradjent from
40% Et OAc/ 6 me&«aﬁe(l\methylcarbwmow Fdingne)( Ct”H%Q vdhishis aechighlyy

prodhet (0, Kty B SEEIS, o GRG0
Phosgené¢5t o FarVmsethylfoanymaitet(250 iy Gnder argon at ambient temp was added conc. H,SO,
(3.55 mL) (exotherm). To this was added H,0, (17 mL, 30% wt in H20) followed
by FeSO,7H20 (0.55 g) to produce an exotherm. The reaction was stirred in the dark
at.ambient temp for 1h then was heated slowly over 4 h at 45 °C. When bubbling
subsided,the reaction was heated at 60 °C for 16 h. The opaque brown solution was
20 diluted with H20 (700 mL) fol.lowed by a 10% NaOH solution (250 mL). The
aqueous mixture was extracted with EtOAc (3 x 500 mL) and the organic layers were
washed separately with a saturated NaCl solution (3 x 150 mIL. The combined
organics were dried (MgSO,) and filtered through a pad of silica gel eluting with
EtOAc. The solvent was removed in vacuo and the brown residue was purified by
25 silica gel chromatography (gradient from 50% EtOAc / 50% hexane to 80% EtOAc /
20% hexane). The resulting yellow oil crystallized at 0 °C over 72 h to give 2-(V-
methylcarbamoyl)-4-chloropyridine in yield (0.61 g, 5.3%): TLC (50% EtOAc/50%
hexane) R, 0.50; MS; 'H NMR (CDCl,): d 844 (d, 1 H,J=5.1 Hz, CHN), 8.21 (s,
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10 Reaction with Substituted Aniline [err] Step. 1.

3-tert-Butyl -wp olyl Isocyanate: To a solution of phosge % i
tol uene, 1.13 91_9?822%%8 nmol) in [err] (20 nmL) at O [err] was gg—ggs&a’éﬁ%ﬁ

pyridine (0.176 ni, 2|.18 mol ), fol | oned by -
S-am no- 3 ter bl H oy g el e (02300 B Pidl BylP-2.4, TRk IIfCAToEbL g2,

concentrated ggAPE snegyl . hdy.residue dried in vacuo for

N-(3-tert-Butyl -5-isoxazolyl)-N -(4-(4-pyridinylthio)phenyl)urea: The
crude 3-tert-§ﬁyl -5-isoxazol yl isocyanate was suspended in anh toluene (10
nm.) and 20 < (eencralmethod don the Synthesis of o-SulfonylphenybAnilines ) was rapidly.
added. The suspensi on was stirredeast 80 [err]C for 2 h then cool ed
to roomtenp. and diluted with an cfl solution (4:1, 125 nL). The
organic | ayer was washed with water nMe and a saturated NaCl

sol ution5(50 m.), dried [err] an Moncent r at 6d s under reduced
pressure” The resulting yellow oil was purifi e8 by col um 25

chromat ogr aph$tepsil i d44-0dethylsuifcnylpherfox9)1-2itrdbéazeRE % Tera olutor 6r\R@/ 6%
[err] to afford a L_oam which was triturated [err] in conmbination with
soni cati on t oM§thylihiophenoxyllratirobgnzeng k2 ge7-p6iael) ToCH lg (754014 at 0 TCwas5%
MeOH 95%:[ err Llo{v?)f Eddeg-rgéPBAl'{S%@"/l, & é)], aid % fedetion Hhixtfie Qasl %Ee}it&gg?rg%

WD 99/ 32106 6078

? é (d, Senipetityreddd)§ h.7 Thd re{adti?_tl)ﬂ mixtiie, wasHeated. vaith 4 d.N N‘a@)l—ﬂjiolut?dﬂ) (258. 3]2
, J=5 . 2H), 9.13 (s, 1H), 10 .19 (s, 1H); FAB-M5 n/z 369 [err
C2b. Ree%?tz i onﬁz}f)’ g hF—I@f&?Pl‘x‘c‘?Eri(“@sAﬁil%“w)f Waﬁ?éé’@@rﬁqumé“ﬂi §olaHon é@c@b&yat e

Followed 5  yhR¥rResChii9Nad Lh s Stas L r ep 1.
5-tert-Butyl-3-i g?)?azg{ 2I a‘?’&stgcf/anafég: ﬁ\iii??gsoﬁgioht @n I%If)’ p@g&%@sPi)ZlBﬁkL, :
' concentrated under reduced pressure to give 4-(4-methylsulfonylphenoxy)-1-

nitrobenzene as a solid (2.1 g).

15 Step 2. 4-(4-Methylsulfonylphenoxy)-_l-aniline: 4-(4-Methylsulfonylphenoxy)-1-
nitrobenzene was reduced to the aniline in a manner anaologous to that described in
Method B34, step 2.

B12. General Method for Synthesis of w-Alkoxy-w-carboxyphenyl Anilines

20 O N OMe

Sfep 1. 4-(3-Methoxycarbonyl-4-methoxyphenoxy)-1-nitrobenzene: To a solution
of -(3-carboxy-4-hydroxyphenoxy)-1-nitrobenzene (prepared in a manner analogous
to that described in Method B3a, step 1, 12 mmol) in acetone (50 mL) was added
K,CO, (5 g) and dimethy! suifate (3.5 mL). The resulting mixture was heated aaaaaat
25 the reflux tempoerature overnight, then cooled to room temperature and filtered
through a pad of Celite®. The resulting solution was concentrrated under reduced
pressure, absorbed onto silica gel, and purified by column chromatography (50%
EtOAc / 50% hexane) to give 4-(3-methoxycarbonyl-4-methoxyphenoxy)-1-

nitrobenzene as a yellow powder (3 g): mp 115 118 °C.
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1.93 Min toluene, 285 mml ) in anhydrous [err] (1 L) was added
3- ani no- 5-t er WO 99732106 but vl i soxazol e (10.0 g, 71 mmol) fol | oweRETHYSIBPEYRi ne -

(46 nL, 569 nmol). The 10 m xture was allowed to warmto roomtenp and
stirred overnight (ca. 16 h), then 57 mxture was concentrated in vacuo.
The resi due was dissolved in anh. THF (350 m_) and stirred for 10

m n. The orange preci pitate (pyridin odr o e) was renoved
and the isocyanate-cont ai ni ng f||tra/‘/gpp mat y 0.2 Min THF) was
used as a stock solution: GG M ( ~- S@mBri or to concentration)
mz 166 15 [err] [err] .

N- (5-tert-But teg-a, S@-{‘ﬁCﬁW&W—Nm& h&)ﬂxb')iﬂlh‘ﬂrbbéliﬁeﬁbe nW hlkees of &-@-
solution of 5-tert-butyl-3-isoxazo I socyanate (247 nmL, 0.2 Min THF,

49. 4 nmol) methomsrbauyﬂe@nml(oxymow)dynmbmm (13 )5 KPH240.7D ghand) |

ny rosi dusl | SKHEF CTAE) i MeQEL (ALY Was Siirgh g smerraphe v praigh 368 Ry =
room t enpg Th%aﬂﬂ'dﬂ"tﬁéjﬁ kRerdbéritard RBP4 {11 The FdiBlting mxxtur@ rv)%rﬁoﬁleh% %oxWaS

washed successi vel a saturated NaCl sol ution (100
sat ur at ed NaHGéﬁpemtune and céri@dtrated pnden deducedpressure d Thie Csidus! was deOGMOHnL)

s pur i i ed BYARPY bd ind B8 apieqys XY MER RGE 20k biit Ay BETRHEHR e
to afford the T'i?esrers@ﬁ NREr DNE%E s e?(tract t%x‘é@t(’dsf‘?c giyi) hﬂl_g( gli}?éloz%anig%ﬁé%ﬁp

178-179 [err]C err

99/ 32106 dried (MgSO.,) and concentrated under reduced pressure to give 4-(3-carboxy-4-
PCT/ U898/ 6078 62 (s, 1H,
6.96 (d, 19=6. 25etoxyphgpoxy)-lspitropenzone(104 &)y, 7.62 (d. J=8.83 Hz. 2H),
8.33 (d, J=6.25 Hz, 2H), 9.10 (s, 1H), 961(5 1H); El -M5 n/z 368
(Merr]). C2c. React lon of a Heterocyclic Am ne with Phosgene to Form an
| socyanat e Fol CowedGeneral MetksdsadfiUxea Wotmafiest i t ut ed Aniline [err]

N-(3-tert- Butyl 5 pyrazoly N . (4-(4-pyridipyl oxy)phenyl)urea: To a
sol ution of éﬁ rftf)a( 'SMCD’PF“{'& ‘tzﬁné’*&&"}‘“% anhydrous [err]

(13 n) at O [err] was slowy 4&

15 N-(5-tert-Butyl-3-thienyl)-N’ (4—phenoxyphenyl)urea To a solution of S5-tert-
butyl-3-thiophene-ammonium chloride (prepared as described in Method A4b; 7.28 g,
46.9 mmol, 1.0 equiv) in anh DMF (80 mL) was added 4-phenoxyphenyl isocyanate
(8.92 g, 42.21 mmol, 0.9 equiv) in one portion. The resulting solution was stirred at
50-60 °C overnight, then diluted with EtOAc (300 mL). The resulting solution was

20 sequentially washed with H,O (200 mL), a 1 N HCl solution (50 mL) and a saturated
NaCl solution (50 mL), dried (Na,SO,), and concentrated under reduced pressure.
The resulting off-white solid was recrystallized (EtOAc/hexane) to give a white solid
(13.7 g, 88%), which was contaminated with approximately 5% of bis(4-
phenoxyphenyl)urea. A portion of this material (4.67 g) was purified by flash

25 chromatography (9% EtOAc/27% CH,C1,/64% cyclohexane) to afforded the desired
product as a white solid (3.17 g).

“Clb. Reaction of a Heterocyclic Amine with an Isocyanate

SUBSTITUTE SHEET (RULE 26)



10 added pyridine (0.105 nL) was added slowy over a 5 mn, then 4-(4-

pyri di nyl Oxym9l’3i§/§1% (0.250 g, 1.3 mml) was added in one al IP%&R}(§9§?&684 ng a
r

transi ent | ow col or to appear. The solution was sti
.[err]Cfor 1 h, then was allowed to warmto roomtenp. over 1 h. The
resul ting sol ut| on was concentrated i3 vacuo then the white solid.

was suspended in toluene (7 nL To this slurry 5-amno-3-tert-butyl- 15

N - (tert-butoxycarbonyl)pyrazol e\(0.160 g, A ) was added in one
al i quot and t he reaction tur a&t 70 [err]C for 12 h
formng a white precipitate. Thevy S d| ssolved in a 1N HC1

solution and allowed to stir at room—iterpp for 1 hto forma new
precipitate. The vvhlte solid was washed (50% [err] pet. ether) to
afford the de 0139 a9 >228 [err] C_dec; TLC (10% Me
90% 20 :f 1 isoxazo ?‘@W"y ’)E'E?ar] Tooa’ palutiagy) (% ; 97

(3 91I2-|) Hz6 83{;‘;9% ngﬂ-?@%ﬁljméazglg (E{Z'dé éé")? mrholl e(qg i ﬁgﬁ%sb@%}é@s gad§%§3 (d,
s, 1H), 12. om-pumnymxyﬂlbenyl isbeysbats( 15 425, 788 1melelci186d.) fivpwise] The rmxture4%

25 C3a. Reaction of Heterocyclic Amine with N N rbonyl d| o]
Fol | owedd by Was heaqéeaé e geflug tempa fox b das: ayatpalyi qdﬁﬁw additional ¢ @b(

: gg/ 32106[ orr ]mL) The resulting mixture was poured into water (500 mL) and extracted With lﬁ% 26078

N (3-tert-But@lx zommLmyrhe'sorgam@mérwvésMed((MgSGmWendbmehax&d lnhdaawbduae@a To
solution of 5-amno-3-tert- - et hyl pyrazol e (189 %
m)l) in anh. Jrespre. The reS(@eem)re%sial tmc):evr give theqlesirediprognet 53:'{4;, g,

Cemperature 1 SP0sR (214 LG (5% acdliotok sl PR PRO ELAME 1EVS0-ET, "
reactionom xtgif 23\Wa9H)eGd2 e, 1 H), %i@au@i csrs )it? %{g Eﬂ9§ (d J—8 8 Hi ezzml %089

m xture was cooled to roomte washed
with Herr] (8 J57.4Hd, Hi)saﬁér(at,éﬂ)Néﬁ (d;blfﬁl 2,0616(3& EH) 8’186 (mrl@ﬁni@;Mé&;er

pur 11 00" by clh ERH M el aviidanes) 392 USPADRAIREA aon [ or 1] 1. 296 hoxane,

2.5 L) to afford the desired urea as a white solid (230 g, 51%: np
149-152 [err] €ye,’ "k%oiﬁffra]H&t@l‘orc ch:]c&l?ldﬂeswltﬁliklso%ygﬂaté& 3H), 6.02
(s, 1H), 6.85 (d, J=6 9.0 Hz; 2H), 7.52 (d, J=9.0 Hz,

2H), 8.40 (d, J=6.0 Hz 2H) 8 46 (s, 1H), 8.97 (s. 1H): FAB-LSIMB mz 366
15 ((M:H) ). C3b. Reaction\6f a Heterocyclic Amine with
NN - Car bonyl di i m dazol e Fol | owed, by Reaéti n wth a Substituted
Ani line 7 0
N, N
N™ °N” °N
H H H
15 N-(3-tert-Butyl-5-pyrazolyl)-N’-(4-(4-methyiphenyl)oxyphenylurea: A solution
of 5-amino-3-tert-butylpyrazole (0.139 g, 1.0 rrimol, 10 equiv) and 4-(4-
methylphenoxy)pheny! isocyanate (0.225 g, 1.0 mmol 1.0 equiv) in toluene (10 mL)
was heated at the reflux temp. overnight. The resulting mixture was cooled to room
temp and quenched with MeOH (a few mL). After stirring for 30 min, the mixture
20 was concentrated under reduced pressure. The residue was purified by prep. HPLC
(silica, 50% EtOAc/50% hexane) to give the desired product (0.121 g, 33%): mp 204
°C; TLC (5% acetone/95% CH,Cl,) R,0.92; 'H-NMR (DMS0-d,) § 1.22 (s, 9H), 2.24
(s, 3H), 5.92 (s, 1H), 6.83 (d, /=8.4 Hz, 2H), 6.90 (d, /=8.8 Hz, 2H), 7.13 (d, /~8.4
Hz, 2H), 7.40 (d, /=8.8 Hz, 2H), 8.85 (s, 1H), 9.20 (br s, 1H), 11.94 (br s, 1H); EI-MS
25 m/z 364 (M").
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20 [err]
CN-(3-tert- Bd’Y?P?’%UB%/razol yl)-N - (3-(4-pyridinylthio) phenyl ) uPERUSH 6478

" sol ution of 5-ami no-3-tert-butyl-N -(tert-butoxycarbonyl)pyrazol e
- (0.282 g, 1.18 mmmol) in [err]5%1.2 nL) was added
N, N - car bonyl di i m dazole (0.200 g, 1.24 nmol) and the m xt ure was
al | owed to SélrnﬁB roomtegg@ for 1 day. 3-(4-Pyridinylthio)aniline (0.239
25 g, pactignof 3 ocyclicminewith ap Iiesyanaten i n one al i quot and
the resulting m xture was,allowed to stir at roomtenp. for 1 day.
Then resul ting sol ution was treated with a 10%citric acid solution
(2 mL) and was allowed to stir for 4h The WO 99/ 32106

PCT/ US98/ 26078 64 organic

| ayer was extracted with Et OAc (3 )\LL [err] and

concentrated in vacuo: The residue ﬁ | utled With [err] (5 nL) and
trifluoroacetic acid (2 nL) and the resultlng? solution was allowed to stir
for 4 h. The trifluoroacetic reaction mxture was nade basic with a

saturated [ept n¢ éﬂ'mpf‘-thuﬁnylbzv' gﬁfhmb%@n‘ﬁgg%ekh Conc§503 fni Blgy The

conbi ned orga l'ayers wer ¢ edin

vacuo. 5 Themfird) due addeal fous |sfumdoibS’-tér’t-&ﬁﬂylthlopheneamhfonimﬁ Qﬂto&ildb)(Me‘ﬂ%d
MeOH 95% [err] The re rown solid was_ tritur

|
soni cat on (3% 95 D56 tamal) w3 0N roBhbisRe 0 12 g BOL Q) imgog -

[er r>]22£110[ o rbﬁ gg? Fﬁ@%@%&%[aﬁ& ﬂ%%'?%% @uﬁﬁwéﬁf_éé&"ﬁ% err]

7.15-7.19 (meni;i-lbyerﬁxgm Thelreaction mlxuﬂf&lwa%hhen obnBéhtratedur(det relied Pressard dm
J=15.44 Hz, 2H), 8.96 (br s, 1H), br 11. 97 bI‘S 1H);

FAB- M5 niz ( ﬁwbm@am@)s sswtmb@twqen E@M (15 n@@nd%@m (Ionmds). _
Substi gt ed é%ah cng eﬁ'v&a@ s'éﬁ\\!lengﬁ )F\Q/?%eg 'wxm gtuJa?ed':I%Illewe (sjolpléfoxiL ?15 lej‘{eact hon

with a Heter
N-(3-tert- BunMIHa}mtivnl(wnu»raaaalsuiu}atéa Na@1 Sctution (16 inily), &909%& ur ea:

aﬁéch
To was added N, N -carbonyl dii m dazole (0Q.200 g, gumml)
resul ting ni s@nsentrated under gaduced inresereat A mostian @ regidug Wﬂsdf)‘t eﬂepmm TLC

Phan) T eat aqHERICHCAS Gt s acctonititBAbd Wierr0B9% TRAT'S Yt dified’™
urea (0.180 g, 34%): mp 169-170 °C; TLC (20% EtOAc/80% hexane) R, 0.57; 'H-
15 NMR (DMSO-d,) § 1.31 (s, 9H), 6.79 (s, 1H), 7.03 (s, 1H), 7.24-7.33 (m, 2H), 8.16
(dd, J=1.84, 7.72 Hz, 1H), 8.35 (s, 1H), 9.60 (s, 1H); *C-NMR (DMSO-d,) & 31.9
(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%).

20 Cle. Reaction of a Heterocyclic Amine with an Isocyanate

h o Cl
N‘N | N/U\N/G(Cl
H H H

N-(3-tert-Butyl-5-pyrazolyl)-N’-(3,4-dichlorophenyl)urea: A solution of S-amino-
3-terz—‘outyl-N’-(tert-butoxyca:bonyl)pyrazole (Method AS; 0.150 g, 0.63 mmol) and
3,4-dichlorophenyl isocyanate (0.118 g, 0.63 mmol) were in toluene (3.1 mL) was

25 stirred at 55 °C for 2 d. The toluene was removed in vacuo and the solid was
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met hyl pyrazole (0.165 g, 1.08 rrrmll) and stirred at 40-45 [err] C overnight.
The reacti ORyggg3z1gs M Xt Ure was cooled to roomtenp and purllj&.lz,g%ygm@gl um .

chromat ography (gradi ent from 20% acetone/ 80% [err] t

acet one/ 40%[err] and the resulting golids 25 were crystallized (Et20
to afford th ired urea (0. 8 6% err]
Rlerr] 0.15: Feaig dig F‘}"““% éégls& %ﬂ“ﬁf"élﬁﬁ{élﬁ‘u 3"‘8%5N%wm‘“ Js

6,02 (5. 1Hgqpy né%{*g?oisé* [ivep e it s kel A 10 é?*r‘ =04

WD 99/ 32106 resulting mixture was sequentially washed with a saturated NaHCO, soluti6i { lﬁﬂB) 26078
65 C4b. Reaction of Substituted Aniline with NN -Carbonyl diinidazole

Fol | oned by and a Na ‘1°§r( Vil deed-EY2$ G oy and conpgrtRated in vacuo. [ Ehe yesidue

Sol vt b 5wl pitiffit 7 Bl drrbl oy SEARRN hBRC10% POMRN YA hitaRe 1o O
equi v) and NSHEOAC 5"/631@éx'éﬁé))tb%i\ldm§1§€$ﬂle§ p('&iu 16@ 192 g149%)mb 182-184eqyi v) in

tol uene (10 &vvas stirre .

5- Ami no- 3-t eFk Mﬂ%lﬁb@A@/ﬁ@V@%@Q&OQS HAE-M&m/:) 33ﬂaﬁMdﬂﬂéd and the
resulting mxture was heated at the reflux tenp. overnight. The resulting
m xture was poured into water and extracted with [err] (3 x 50 ).
The congRaedRedcgioni of d Weterob@¥ie’ Amiy Kith PR pénetocHorth Y Isotuifrél thegssur e
and dissolved in a mninal anount of [err] Petroleum ether was
added dRd r eBeactiopgvithSulstitutediAniling ¢ was resubmitted to the

crystallization protocol to afford the desired product (0.0 15 g, 49:

np 110-111 [err]C, TLC (5% acetone/Q8% [err] [err] [err]H-NVR [err] [err]
1.24 (s, 9H), 5.97 (s, 1H), 7.08.7.04 (m 1H), 7.21-7.44 (m 4H),
7.68 (d, J=5.5 Hz, 1H), 15 7.92 (g,/ =7.7 Hz, 1H), 7.70 (s, 1H), 8.95
(s, 1H), -9.34 (br s, 1H), 11.98 (br s)o =cEb- M5s nfz 408 (Merr]).
Chc. Reactlon of a_Heterocyclic Amne with Phosgene to Form an | socyanate
Fol | owed Step 1y 3 ﬂ@anﬂuml{s-oﬁowowbbmmp@d Tan# splytion of phosgene (20% in

toluene, 1.13 mL, 2.18 mmol) in CH,Cl, (20 mL) at 0 °C was added anh. pyridine
(0.176 mlL, 2.18 mmol), followed by S5-amino-3-tert-butylisoxazole (0.305 g, 2.18

15 mmol). The resulting solution was allowed to warm to room temp. over 1 h, and then

was concentrated under reduced pressure. The solid residue dried ir vacuo for 0.5 h.

S
J 0 A

Step 2, N-(S-rert-Butyl-S-lsoxazolyl)-N -(4-(4-pyridinylthio)phenyl)urea: The
crude 3-tert-butyl-S-isoxazoly] isocyanate was suspended in anh toluene (10 mL) and
20 4-(4-pyridinylthio)aniline (0.200 g, 0.989 mmol) was rapidly added. The suspension
was stirred at 80 °C for 2 h then cooled to room temp. and diluted with an
EtOAc/CH,Cl, solution (4:1, 125 mL). The organic layer was washed with water
(100 mL) and a saturated NaCl solution (50 mL), dried (MgSO,), and concentrated
under reduced pressure. The resulting yellow oil was purified by columm
25 chromatography (silica gel, gradient from 2% MeOH/98% CH,Cl, to 4% MeOH/6%
CH,Cl,) to afford a foam, which was triturated (Et,O/hexane) in combination with
sonication to give the product as a white powder (0.18 g, 45%): TLC (5%
MeOH/95% CH,Cl,) R,0.21; 'H-NMR (DMS0-d,) 3 1.23 (s, 9H), 6.06 (s, 1H), 6.95
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[err] N-(5-tert-Butyl-3-thienyl)-N -(4-(4-pyridinyl oxy)phenyl)urea:
To an ice colwip9oaztos sol uti on phosgene (1.93Min tol uene; O. P&rAkes2b9787
mol) in [err] (5 nL) was added a sol ution of

4- (4-pyridinyloxy)aniline (0.30 g, 1.4 mmol) and pyridine (0.255 g,

3,22 mmol) | g S8 ik L5 &eﬂseﬁy'@)gs@Aétﬂae}mﬂfagghfg@g L9 {5 0

room 25 rr'ed for en was con

reduced pressong(s, T8, 10.19 (s, 1H); FAB-MS m/z 369 (M+H)t). ~ SUBSTI TUTE SHEET
(RULE 26) (s, TR, 10,10 (5 180 m/z 369 (M+H)™)

PCT/ US98/ 26078 66 resi due was

di I | t h te .t h 5-t -

out 1t hi GBRonBERFHa oA RfespeVale MR Bt AHomeeie 58 opm an Ispeypmats Follatatoe
by SPYT | By Reaédbrbwith SubbiifutéAlibieng m xture was stirred at room tenp
for I h. then treated with 2-(di met hyl am no)ethylamne (1 n),

followed by stirring at roomtenp 5 n additional 30 mn. The reaction
m xture was then diluted with Et QAc (58 nl), sequential ly washed
with a saturated [err] solution (50 ni nd a saturated NaCl

solution (50 nL), dried [err] and con ated under reduced pressure. . The
resi due was purified by colum chromatogra f;" radi ent from 30% Et OAc/ 70%

hexane to 1008geht10AS) et Bty S-idora b c 0 (50%
10 Et OAc/ 5098 hexane) 'g?r ! z‘ﬂﬂs 1s ﬁ‘*““fe‘;?:ﬂs&ﬁtn&?o ghO%,Z_‘S@ (145@( o

J=1. 48 Hz, 1.93 Mm;olu@w 88 nuinol)l i anhydrogs m,ak (lm)wasaacﬁed oekmxﬂoss-zew-
1H), 6.91 (d, 82 Hz, =g 83

2t|)|) 8. 41 Ed bifsofsels (%08, o P‘F‘%) Z°“%’W°H1Yel?3ﬂd"?eeﬁ4?12 "é'zlg)f"’(@'@)’B (B,
106.2, 192.0 fidkphre Wad aflowdd do 3/21(13@)1roétﬁ]tel§p(a%@)snréadov%ml ht (ca. 161§f5
149.0, 151.0 (2C), 154.0, 156.9, 165.2; FA m z Bundance) 368 15

((M+H) y, 100%mxtureosas copeensradd zmaau lerresldme ﬂmdlssomvedan anh. THS (350unB)
éﬂio!slt Inte u¥me2|h Ajlﬁ:{i(i] gpl ed Tor 18r pxlm 20 e orange pré/clpl?a?e (p}(')rgldlmu';nh hydrockﬁonge) was
'\F (3-tert- But ydrfoveRtnu! thénéow&?a%&bdﬂtami}lg filgafe! cagg:%ma):ag i CrHF)S @byt i ON
tri phosgene (55 ny, dr chl or oet’hane
.OmL) was adwdasaa stock sOllmohuGiCeMSoﬁallquot obtamed prior to concentration) m/z 166
5 am noﬁgma 3 tert-butylisoxazole (77.1 ng, 0.50 mml, 1.0 eq) and
di i sopro am ne (0.104 m., 0.60 nmmol, 1.2 eq) in 1, 2-di chl or oet hane

(1.0 m).
Xi i OW\
o _

Step 2,  N-(S-tert-Butyl-3 -lsoxazolyl)-N (4-(4-pyr|d|nylthlo)phenyl)urea To a
solution of 5-tert-butyl-3-isoxazolyl isocyanate (247 mL, 0.2 M in THF, 49.4 mmol)
was added 4-(4-pyridinylthio)aniline (5 g, 24.72 mmol), followed by THF (50 mL)
20 then pyridine (4.0 mL, 49 mmol) to neutralize any residual acid. The mixture was
stirred overnight (ca. 18 h) at room temp. Then diluted with EtOAc (300 mL). The
organic layer was washed successively with a saturated NaCl solution (100 mL), a
saturated NaHCO3 solution (100 mL), and a saturated NaCl solution (100 mL), dried
(MgS04), and concentrated in vacuo. The resulting material was purified by MPLC

25 (2 x 300 g silica gel, 30 % EtOAc/70% hexane) to afford the desired product as a
white solid (8.24 g, 90 %): mp 178-179 °C; '"H-NMR (DMSO-d,) & 1.28 (s, 9H), 6.51
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The reaction mxture was stirred at 70 [err]C for 2 h, cooled to room

tenp., and t man$wt108d with a solution of 2-am nofl uorene pc3ssos/ap7s 0. 50

mmol, 1.0 eq) and - dii sopropyl ethylamne (0.087 nL, 1.0 eq) in

1, 2-di chl oroethane (1.0 nL). The 62 reaction mxture was-stirred at 40
h

[err]C for 3k @ndsidaqa, ?46.%? HE]OfH)}?Bz;@ PLQQQJP&,Q 8H), 7-?]2e(dd9&9'%§3i£ ays, The

solids were washed with Et2[err]| and anes to give the desired urea as

~a bei ge soli &332, /023 H2)2H)D. 10 9 1HRD.¢lefss 11); ELMSIZ 36MBO)d6) [err] 1.28

“(s, 9H), 2.47 WO 99/ 32106

PCT/ US98/ 26078 67 H, 3.86
e

(s, 3
(S, 2H), 2 s )= , . . . =
776" (1nCHry Regetion pfa Hetfrocg i Anfindwitentghue bl fy Jsosfaniet Spigtl )
C6. Gen®ral bByeRémetiohavith Beisstitwed@niae by Curtius Rearrangement and 5
Car bamat e Tr appi ng [err] Step 1.
5- Met hyl - 2- (azi docar bonyl )t hi o ne: To a solution of 5-Methyl-2- 10
t hi ophenecar boxylic acid (1.06 gy 7.5 mmol ) _ang [ecr] (1.25 ni, 9.0 mmol)
i n acet one (50 mL) at -10 _Fenr] & wa ow §f atdded et hyl chl orof ormate
(.07 nmL, 11.2 mmol ) to k& ' al rature below 5 [err] C
A sol ution of sodium azide (0.834, H2. nmmol) in water (6 nL) was
added and the reaction mxture was stirred for 2 h at 0 [err]C The
resulting mxture was diluted with [err] (10 nL) and washed with a
sat urated 15 N-3tercButyltSipyramolyoVnidy(d-phiridimyloxphenydreand®d daclutiexof act ed
wth [err] (1Q .nl), . dt C I ned, or I ¢, Laye e dried [err]
and concentraﬁq@ag%nﬁ Qfg%'&tgﬁ]’ ,E% mB%SW@u%gz(gh,(ﬁp@a%\@ @Eﬂaﬁﬁ‘?‘”&
chr omat 9gr aphadded OB§ridifdic(0. M8 ai19X 3RS hdddd HoH 4 e A daRat 9Ll 0. 94
g, 75% . Azi doe.stelr,/y(lloo (ng 0.6 nﬁ%))a?n&a%?\yd?oggert ol uen@ﬁ’ (1(0 m.)
was heat ed t opyridinyloxy)anilide (8.250en 1 Sandiel) was added ifihins aliqhatichusingatranstemtl as a
20 stock solution for subseguent reactipns. err] St.e )
5- Met hyl - 2- t YSigHe °r|te@eyeéﬁaffgt= SHJURRR W sturedp iOdJ&‘céarBowm W%%’r?g‘ﬁé to
(0.100 g, O. 5§§,Flrm-g),l ' n I b f t enp.
for 1 h t hen 83)"5* %‘5@’[ gv%g%epgen'%%ﬁm =§°]so u‘??%ér]&l\g\/g@hﬁie %guéaﬁ':é? ock
sol ution for thelwhitgselid wabsuspendedir tolweic (7 mL). To this shurry, 5-amino-3-tert-butyl-

15 N'-(tert-butoxycarbonyl)pyrazole (0.160 g, 0.67 mmol) was added in one aliquot and

the reaction mixture was heated at 70 °C for 12 h forming a white precipitate. The
solids were dissolved in a 1N HCI solution and allowed to stir at room temp. for 1 h to
form a new precipitate. The white solid was washed (50% Et,0/50% pet. ether) to
afford the desired urea (0.139 g, 59%): mp >228 °C dec; TLC (10% MeOH/ 90%

20 CHCl,) R, 0.239; '"H-NMR (DMSO-dy) & 1.24 (s, 9H), 5.97 (s, 1H), 6.88 (d, /=6.25
Hz, 2H), 7.10 (d, J=8.82 Hz, 2H), 7.53 (d, /~9.2 Hz, 2H), 8.43 (d, J=6.25 Hz, 2H),
8.92 (br s, 1H), 9.25 (br s, 1H), 12.00 (br s, 1H); EI-MS m/z rel abundance 351 (M",
24%).

25
C3a. Reaction of a Heterocyclic Amine with /V,N’-Carbonyldiimidazele Followed by

Reaction with a Subs!ituted Aniline
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[err] St eps. -

N-(5-tert-ButWio9SRtwexazol yl )-N - (5-net hyl -2-thi enyl )urea: ToPETAISHY2GT

of 5-nethyl - 2-t hi ophene i socyanate (0.598 mmol) in toluene (10 nlL) at room
‘tenp. SEBSTI TUTE SHEET ( RULE 26)

WD 99/ 32106 PCT/ US98/ 26078
68 was added 3-am no-5-t -butyl | soxazol e (0.092 g, 0.658 mml) and
‘the resulting m xture was s e reaction m xture was
diluted with Et CAc (50 ni) hed with a I N HC
solution (2 x 25 nL) and a saturaN lon (25 nmL), dried
‘[err] and concentrated under reduted "ﬁ)retisure The 5 resi due was
purified by MPLC (20% Et QAc/ 80% hexane) to give the desired urea

-(0.156 g, 93%: np 200-201 [err]C, TLC (20% Et OAc/ 80% hexane) R[err] 0. 20;
El-M5 nlz . - 5 - Y4528 ke

-Formati on by ]ngr3 t3:|§ ﬁsﬁ‘%\%g? r'%aégg)élrr%mmazggﬁ’v (‘ﬁ@ﬂ?(;)c Wgﬁ#ﬁ g‘gﬁi“g ?Iéor ra
"Step 1. 3-Chl solotigh df BianBndr§irge-butyR-1anethylpymeolt ((&97g,21 .24 mdl) #P amho| JH A

e ntefnal [nIS MR o ML homilinbigerde e 605 FRuListend g T P
neat ed Ui | Skt waE! gl 18R S BABL dlpdaure 187 ) Perdoabiy'agal one

(37.5 nmL, 0.30 nol) was ad i n one portion. e react
was then to 55y1[ichnylp©')hm1m2h "Bhred reactiofb niigturd @af dieatad tadd6 PCofoal162hh. Tﬂ'dne

resultin mxture was al]qwed to cool oqQm en  was
t re;t el:l \gllm th T?ﬁ?“’(‘@é@ﬂﬂﬂ'f "éﬁﬁd’oc’{e to rogu: temp( é@@eém th éﬁﬁ)‘i Q:I}-Slaﬂg Wshed, for
3 h, and extr I shed
Sith o satur ar i ROE L) i ediifd TedcL sBZ’?“Pgd“(ﬁqé[Z‘ér Py’ BYE i aridl?
concent ri& ed (Ne,80,y enll cencentreted unevacihe'l‘hes'ésilm& was putifieé rgd ctystatlizgtiorn pad
of sili |red ehyde a n.or.ange oil 15.5
g, 35%: TLC 6@@4‘Wf5]A°}4ét‘%e\?h@é,& %2»3%@)6, rlr t°%€ﬁ f@q\ﬁe?eﬁlﬁi vaéqala%w ée,
9H), 6.15 (d, oJfiy (ot 519 mp 149-152 36, Oﬁ-ﬁﬂdk ORsO-i5-5 Lk (s, 9H), 3.57 s,

3H)’. 6.02 (s, 1H), 6.85 (d, /=6.0 Hz, 2H), 7.08 (d, /=9.0 Hz, 2H), 7.52 (d, J=9.0 Hz,

2H), 8.40 (d, J=6.0 Hz, 2H), 8.46 (s, 1H), 8.97 (s, 1H); FAB-LSIMS m/z 366

15 ((M+H)").

C3b. Reaction of a Heterocyclic Amine with N,N’-Carbonyldiimidazole Followed by
Reaction with a Substituted Aniline

1,00

20
N-(3-tert-Butyl-S-pyrazolyl)-N" (3-(4-pyr|dmylthlo)phenyl)urea To a solution of
5-amino-3-tert-butyl-N'-(tert-butoxycarbonyl)pyrazole (0.282 g, 1.18 mmol) in
CH,Cl, (1.2 mL) was added N,N’-carbonyldiimidazole (0.200 g, 1.24 mmol) and the
mixture was allowed to stir at room temp. for 1 day. 3-(4-Pyridinylthio)aniliné (0.239
25 g, 1.18 mmol) was added to the reaction solution in one aliquot and the resulting

mixture was allowed to stir at room temp. for 1 day. Then resulting solution was

treated with a 10% citric acid solution (2 mL) and was allowed to stir for 4 h. The
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[err] 25 Step 2. Methyl 5-tert-butyl-2-thiophenecarboxylate: To a

sol ution of 3-chloro- 4, 4-di met hyl pent-2-enal (1.93 g, 13.2 mmol) in.
anh. DVF (60 WPPIRE6 added a solution of [err] (1.23 gPCIUSIBEHE )
in water (10 nL). The resulting m xture was stirred at roomtenp.

for 15 mn to generate a white preci @4 ate, then the slurry was WO

99/ 32106 organic layer was extracted with EtOAc (3 x 15 mL), dried RMgSRP8aab078
69 treated with methyl bronoacetate (2 8 muol) to slowy

]gi ssol veht he copesngated in vacype (Id®cresisivenivas Lﬁlbltwasmgm?ﬂéa 46 midmARdnp. |
. 1.5 i
for 32 e CURRubRPAELEH ) i s WS B ot Th

The organic phﬂ&&romc&eﬂiﬁeﬂtmlﬁtdw waB $iude basit hwith b ddnirkitd EJaHCGpidlﬁtidm (200
m), water (2 x 200 nlL) and a saturated NaCl solution (200 niL), dried

[err] and coriBemextsactsd Wil GHLhdBoedS ek sThe conybiaed QEEaEGelaME@ wage dridd

gzlspgrged produ@%é% %{do%hg&hg{%g 5% tEIO(A\(Z: £ Eﬁc‘?8§%} Lé“ﬁg;)rb[g'er 0.79;

"H NWR [err] il‘@érhitoéraﬁ@y (5% NNE@H/%% CH @lzﬁﬁ‘hé&esu&lﬂg bréwRkolid , wabk3ditufatell ,
1H), 7.62 (d, J=4. I—!{/ tgr el 10 abundance) 198 (M 259%.
[err] Sttbﬁorscanon &0 er%O/éQ%/petze #) &9 Bivieshe dpased | yrea (G328, 28W% hy |

Co a Ko sol PP aR2eo Gt B MORER R Cab B by adon, R INRADMIBR e

and t he jgesul { pBgs, HHH! 5158 (HAH)N P04 amaY=1824 Hz! '761f5L711<9 RITPE avtwwwor 3
h. EtQAc (5 nl) ma;ml-gde (tot)hergaakg?tlon mxtuir}? ¢ 5 he pH was

adj usted to afrdhh fd0el.§2 enubih$.36 @HNJHﬁ%Jﬂlu@Hbrﬁ 95I'ﬂ%r % a5 9321@11’ s,
organi ¢ pha ey t [ d concentrat ed
ungerI Pras ngguced %fescéi%mf wgmnéﬁﬁl)%gd%c@%ﬁgd t’ed carboxylic

acid as a yellow solid (0.067 g, 739: TLC (20% Et OA\C/ 79 5%
hexane/ O, 5% AcOH)  Rf 8 "H NVR 20 é}gs\?& 1 (s, 6.89 (d,
J=3.7 HC 484 Reactipn (: Suystgnyeq%mlimb wi rb(gnyldnmldazolﬂg‘o qvqur pynVR

[err] [ rr] 3 QWB% 135.1, 167.5, 168. 2. [err]
Step 4. ellél—(S tﬁg%ct‘oé 3.!&?1"0%&1“& (2, 3 di chl orophenyl Jurea: A m xture

of b5- tert- butyI 2-t hoph carboxylic acid (0.066 g, 0.036 nmol),
DPPA (0.109 g, 0.39 25 nmol nd [err] (0.040 9, 0.39 mml) in toluene
(4 nmL) was heated to 80 [err]C f ho Z-¥ chl oroaniline (0.116
g, 0.72 mml) was added, and thé“r Ch}Jle :

I H H

N-(3-tert-Butyl-1-methyl-5-pyrazolyl)-/V’-(4-(4-pyridinylmethyl)phenyl)urea: To
a solution of 4-(4-pyridinylmethyl)aniline (0.200 g, 1.08 mmol) in CH,C], (10 mL)
was added N,N’-carbonyldiimidazole (0.200 g, 1.23 mmol). The resulting mixture

20 was stirred at room tempe for 1 h after which TLC analysis indicated no starting
aniline. The reaction mixture was then treated with S-amino-3-fert-butyl-1-
methylpyrazole (0.165 g, 1.08 mmol) and stirred at 40-45 °C overnight. The reaction
mixture was cooled to room temp and purified by column chromatography (gradient
from 20% acetone/80% CH,Cl, to 60% acetone/40% CH,Cl,) and the resulting solids

25 were crystallized (Et20) to afford the desired urea (0.227 g, 58%): TLC (4%
MeOH/96% CH,CL) R, 0.15; '"H-NMR (DMSO-d,) 5 1.19 (s, 9H), 3.57 (s, 3H), 3.89
(s, 2H), 6.02 (s, 1H), 7.14 (d, J=8.4 Hz, 2H), 7.21 (d, J=6 Hz, 2H), 7.37 (d, J=8.4 Hz,
2H), 8.45-8.42 (m, 3H), 8.81 (s, 1H); FAB-MS m/z 364 (M+H)").
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heated to 80[err]C for an additional 2 h. The resulting m xture was all owed
to cool to WO99/32106 WO 99/ 32106 PCT/US98/26078
PCT/ US98/ 26078 ) 70 roomtenp.
and treated with EtOAc (50 nL). Theggrganic |ayer was washed with a 1

N HCl scdblit igdaction Yof 5§uﬁ’§ﬂ)tuteﬁ Rai;l;ﬂ[e a\‘l?ﬁi W’rdlar%‘awfdlmdﬁftﬁe Follow?d thy?

sat ur at ed NaCl sol ution dried [ert] and concentrated under
reduced pres&wcaonw:thallefﬁhmcylchsAdunewas purified by colum chromat ography
(5% Et OAc/ 95% hexane) to 5 afford the desired urea as a purple solid

(0.030 g, 249%: TLC (10% Et / 90% hexane) [err] 0.28; [err]H NWR
[err] [err] 1.34 (s, 9H), 6. (br S, 2H) 7.10-7. 13 (m 2H), 7. 66

(br s, 1H), 8.13 (dd, J=2.9, , err C NVR [err] 32.2 (30,
34. 6, 117. 4, [err] [er 19i 127.6, 132.6, 135.2,
136. 6, 153.4; HPLC ES- & -, ce) 343 ((MtH)[err],
100%, 345 ((MH+2)[err], 67% H 3 H+4)[err] 149 . C8.
- Conbi nat ori al Met hod for t he Synt hesi s of D| phenyl Ureas Using

Tri phosgene of the anilines to be coupl ed was dissaolved in

di chl or oet hd}i&3 (%b?etms-pymwyw -(3-G&eaﬁ9taww§wa'myi)ar@ gAnisolyfign (0.5
m. h
trl) pﬁgrs]gglngl SOP&?I on t@ﬁ%@?f'@fyﬂaﬂ]& ch or oe%’hgfloe mB\_o& Sﬁﬁﬁg:%ﬂngN

fol | owed by cdttonpldiinpddzelen(pl182ign¢.0(mah 110 equiviia hbloe:ma(tlbaﬂb) whs slirfed,at 1. 2
equiv.). The vial was capped and heat at 80 [err]C for 5 h, then

al | oned to d8em teBD fohfLt érimingr tert-butylpgﬁm@%? 133 84 1,0 sume}) wep addsd @pf
| ,
Fol | oned by 6 FEdng miitulft ufls HLAH bRk P ehipPofohnigt, T rechifheSfititlee)

1.2 equiv.) wéEhmuredsmtotw:ﬁgr gddxtractedvavith CHJCII(3at S(Bﬁxll)e'l‘he} Eorhisihedlonganic 00! ed

to roo erature and treated with MeCH m). . .The resulting
i xt ur Qv 1aers WeRgREEHTAE wler Frgured: RrasEsaTSh @§%q&¥eé iBrmir@ah R t s

were purifi ver OP&EF 5 ods of
Urea Synt hegtlﬁ‘s@H CE: %ﬁr ec erro‘6vﬁ§/I [ ckﬁa?l“% é?\séxtmnén white pPél[cgﬁmieM%m
N- ( 2- Br onp- Sresubmiitteditoythe ny‘shil&audn) p:ksltocbmorﬁfok'd/tmhbmyéd prbdmt ((T Olﬁg,84%) ry of
N-(5- 30 terr-butyl-3-thi i yl) - g meth)sl{) 5ylllzlurea d% 1.7 mol)
n' o er r] 3P A0 Gy TLC (5% : ackione/5% .Gl iR (DOMSS-dY 5 124

(s, 9H), 5.97 (s, 1H), 7.00-7.04 (m, 1H), 7.21-7.44 (m, 4H), 7.68 (d, J/=5.5 Hz, 1H),

15 7.92 (d, J=7.7 Hz, 1H), 7.70 (s, 1H), 8.95 (s, 1H), 9.34 (br s, 1H), 11.98 (br s, 1H); EI-
MS m/z 408 (M").

C4c.  Reaction of a Heterocyclic Amine with Phosgene to Form an Isocyanate Followed
by Reaction with Substituted Aniline

L ©

20
- N<(5-tert-Butyl-3-thienyl)-N’-(4-(4-pyridinyloxy)phenyl)urea: To an ice cold
solution phosgene (1.93M in toluene; 0.92 mL, 1.77 mmol) in CH,CI, (5 mL) was
added a solution of 4-(4-pyridinyloxy)aniline (0.30 g, 1.61 mmol) and pyridine {(0.255
g, 3.22 mmol) in CH,Cl, (5 mL). The resulting mixture was aillowed to warm to room
25 temp. and was stirred for 1 h, then was concentrated under reduced pressure. The
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WD 99/ 32106
PCTI US98/ 26
was sl owy 27£9e9d32a solution of [err] (0.09 nL, 1.7 nmol) |nP[c"Uﬁ99’?%§
via addition funnel causi ng the rea;éion m xture to beconme honobgeneous.

Stirring dwas continued tgr whi T C anal ysi s indicated
conpl et e realioYh. Wefe dissolve egbt {5co R edregieder WHB -t

P et Cas abutyMRiobBeticftifohiynd LRIBHACNM&NdA Ade: 6966% 107 St RAaRed B2 o0

Et OAc/ 80% hpyriding (0.6rmL).0. The; reSmﬁtlﬁg\ﬁu{tmer\}/a{ am'e]d 4t. 20m( ®mpofdr,1 h, then 2.22
, 3H), 7.0

P 21'34' ‘h%(“gw%zlmni%ﬂzwéwqe (pum & quqﬁ&yr 1%@ at ros&l ‘8’“?3 o,

8.19 (s,
34.7, 8%.6, 1,

1518, D56, 2*“%‘/&%@“@%‘“ o el ity s bo diotpl b 0L (LG
(Me2+H) [err] seqlleﬂ%lly washed with al¥aturat&y NaRHES), solafiof €50 hLAakdax yatuitamdsNaC}
[err]

N-(5-tert-Buf ?ﬁ %—hﬂ By rigg (Na.S04). 13pd rconsamated) yraes rdursd pressse. Ahes

sol ution of idu ified b t 709
N-(5-tert- bu{eysf 3 wasl grl]?/ 'S I\P' czamnélchronﬁto)%{/agﬁgn%"a)dgzgyp eny?{u?g%A 0/

3 mol) in Chl@{mcrtpzl(m%) EtO}\c)Nas gmdhecﬁe’smed ﬁ&d[;etr (0}18 8nd9 %} Fled (ﬁD%h
BBr[err equi v) dropw se via

oot a0 e Bl Bovepenere 01 VR (FoRuiBts & S8 66 koSBT, 1o
room tenp a“(hl}z, de% R84, 0%y A% 5l gﬁnTﬁ%B' 4l R 47 4z 1(}]:5”3 Of 1§ 882 11z,

concentrat ed r reduced preéssur Sldue was

Et OAc (50 nLRH)! Nah (dps+e8h Wzl DHY &39 wrad Q)| 841](dsg=1a7 o2, CHY, ¥YCINMRI a

saturated NaCl solution (50 nmL), dried [err] and concentrat ed under reduced

pressure. ThéCPEL) dud2. WE¥C)p 34T 10612,112.0F (2631 i, A 0@ Qo131 . RQ)ABHD, from

phenol as a ol 1900, TEATRD G40, 0K 163 VARSIl R sbubdsRariodd or

0. 23; ﬁr]HZ{gWR{SDWﬂG) [err] 25 1.30 (s, 9H), 6.72-6.84 (m 7H),

6.97 (d, J= 7.37 (dm J=9.19 Hz, 2H), 8.49 (s, 1H),
8.69 (s, 1H), 9.25 (s 1H); FAB-Ms mz (rel abundance) 383 ((MtH)[err],
33%)

: 2
PCT/ Usga% 60-,(‘8ene¥\aq I%Pe/tl?odl %Sr the Reaction of a Substituted Apiline with Triphosgene
Followed by Reaction with a Second Substituted Amine

20 N-(3-terr-Butyl-4-methyl-S-lsoxazolyl)—N -(2-fluorenyl)urea: To a solution of
triphosgene (55 mg, 0.185 mmol, 0.37eq) in 1,2-dichloroethane (1.0mL) was added a
solution of 5-amino-4-methyl-3-tert-butylisoxazole (77.1 mg, 0.50 mmol, 1.0 eq) and
diisopropylethylamine (0.104 mL, 0.60 mmol, 1.2 eq) in 1,2-dichloroethane (1.0 mL).
The reaction mixture was stirred at 70 °C for 2 h, cooled to room temp., and treated

25 with a solution of 2-aminofluorene (30.6 mg, 0.50 mmol, 1.0 eq) and
diisopropylethylamine (0.087 mL, 1.0 eq) in 1,2-dichloroethane (1.0 mL). The
reaction mixture was-stirred at 40 °C for 3 h and then at RT for 17°h to produce a
precipitate. The solids were washed with Et,0 and hexanes to give the desired urea as
a beige solid (25 mg, 14%): mp 179-181 °C; 'H-NMR (DMSO-d,) 5 1.28 (s, 9H), 2.47
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[err] Step 2.
N-(5-tert-Butwobgs2tds enyl ) - N - (4- (4- et hoxyphenyl ) oxyphenyl ) ur gegydsdngors = -
m xture of N-(5-tert-butyl-3-thienyl)-N -(4-(4-hydroxyphenyl)oxyphenyl)urea
(0.20 g, 0.5 mol) and [err] (G718 g, 0.55 mmol, 1.1 equiv) in
reagent or adis el 8 (614HP 7.22 (117 385, #S4 [xnyim%ldgd (A Puglyg!- O

2 equiVv) via syringe, Slyrry’was hedte
the reflux t rﬁﬁ(m,éﬂ).lﬂw(s TH@; 9rQ8@(«xIlIfI));HRi.‘£ES)MS:dx/z362 ((M+HH)N er ed, and t he
solids were washed with Et OAc. The conbi ned organi cs were
concentrated under reduced pressure, and the residue was purified via

preparative cg, dﬂe?al(ﬁﬂ:%([@rfé:] dr‘é{n rl}orﬁg@g 1@% 'm“‘[‘cﬁ" %ﬂg}ﬂé as a

colorless 10 powder (0. 16 err

80% hexahe) g arbainate/Drappihg NI\/R [err] [err] 1.30 (s, 9H) 1. 30 (t

J=6.99 Hz, 3H), 3.97 (g, J=6.99 Hz, 2H), 6.80 (d, J=1.47 Hz, 1H),
6.86 (dm J=8.82 Hz, 2H), 6.90 (s, 4H), 6.98 (d, J=1.47, 1H), 7.40

(dm J=8.83 Hz, 2H), 8.54 (s, 1H), 8.78 (s, 1H); [err]3C-NWVR (DMSO-d[err])
[err] 14.7, 32.0 (30), 33.9, 63.3._J82.5, 115.5 (2C), 116.3, 118.4
(20, 119.7 (20, 119.8 (20, 15 N 35.136.3, 150A, 152.1, 152.4,

154.4, 154.7; FAB-MS niz (rel abundance) 4 ((MtH), 15% .

D3. Synthesis of [err] Car banoyl Ureas [err] 20

N-(3-tert-But i}E I- -p razol 1)-N -(4-(4-

acet am nopher‘ﬁ% t BY’AthS‘IRhPPPon Tef a solution of 5-Methyl-2-

N- ( 3- b

oyt azol ) - “t*“*f’zﬂ*-szﬁ?n&rg% rgrr; a 7 mmaD and BN (128 ol 9.0 mugol) incaceione )
Gt v ettt e 1 7
mol ),

sol ution vvasvi%F? g&e‘atef‘@] \tr%’l‘?ﬁ"%/ %Gfﬂ’ﬂ I%‘\R-frsodmﬁl azide (0. %@ag W.7 ut ed
with Et OAc (Zh@olyla wa@?%ﬁhl?%k ﬁdéeﬂ%‘ﬁﬁ (P{@%&cﬁoy mxénﬁgg)d? Bl fo}‘ %\rﬁfﬂ% rbe’gfdw th

a 1M HCl1l sol ution hen wat er

concent r at ed Ih@desulmwmoentepwaeshhneﬂ with €H,E (110 in1lg) andsiathed with a saturated WO
99/ 3210 PCT/ US98/ 26078
73 bs our i ¥¥golior (10 mly; The paneguylaver wazbask- eé‘FF‘F‘E‘bW(tEtm 8 mile the

geg |3r ed H_prNﬁ/g L?lgl\/?d:o?nbmed rgéﬁﬁé la?eﬁ%érg dfi€d @!@gﬂ?g aég g%n (zﬂraﬁgﬁ? %&é}; ‘ﬁxg rrl
3H). 3.78 (s, residpe was lef(ed byldd)umﬁ' cﬁﬂm(atbgrabh@ (POMZELO2I) 90%. K¥Xanes) to gl(vd,

J=8.5 Hz, 2 d, 8. .44 (d, 2 8.38 (s, 1H),
8.75 5 H)the °"8§? é%g‘@ 5&% A#QS HADP(‘HQO& ? (lm;ﬁ)m anhydrois ohicne
(10 mL) was heated to reflux for 1 h then cooled to rt. This solution was used as a

20 stock solution for subsequent reactions.
S

OCNU/

Step 2. S5-Methyl-2-thiophene Isocyanate: 5-Methyl-2-(azidocarbonyl)thiophene
(0.100 g, 0.598 mmol) in anh toluene (10 mL) was heated at the reflux temp. for 1 h

then cooled to room temp. This solution was used as a stock solution for subsequent

‘N/.NJ\N X
N N

Step 3.  N-(5-tert-Butyl-3-isoxazolyl)-N’-(5-methyl-2-thienyl)urea: To a solution
of 5-methyl-2-thiophene isocyanate (0.598 mmol) in toluene (10 mL) at room temp.

25 reactions.
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D4. Ceneral Method for the Conversion of Ester-Containing Ueas into

Al cohol - wo 99/a8g &l ni ng Ureas [err] 10 CTIUS98/26078
N-(N -(2-Hydroxyethyl)-3-tert-butyl-S-pyrazolyl)-N -(2,3-di CFI| or ophenyl )ure
a: A sol ution of

N-(N - (2- (2, 3-di henyl fBo

py§ azol( yl § Nwafl %geﬁﬁcﬁ?‘ggéﬁ%?ﬁ®%$@§°¥p¢%§ @ |aﬂggh¥ ﬁe%}nﬁod A3;
0.4 g, lelﬂ?@WWr&&)ov%%hNa% fea&uﬁx rmxtur§Nab aﬁx\f@& With BOA, in
EtOH (7 mL) was heated at [err] which time TL ndlcated

conpl et e r eadnd sequentinllyrwasbed withisl N Hﬁil mlumn (/Qazs 28imL) andl matnrar_adcbiaﬂ( 25

or hant o phas e (A8 i e el iobiamepted gmdft hiuraf presire i
dried (MySOAyespdifé \ﬁwmerdasfmw €20% FHOALR0VT RS@HEL JiVe theaésilee ur@s

crystalllzed err] to afford the desired product as a ite solid (0.17 g,
64 % : TLC (0.156 g,(m EnD200-2006 GeRB0 §30/RELQAL/80% e xate) R, PRONERMIDMEO- d6)
[err]1.23(s_‘6%g)é’370(t\]5720 Hz, 2H), 4.10 (t, J=5.7 Hz, 2H),
6.23 (s, 1H) 9%Wok7 30 (m 2H), 8.06-8.09 (m 1H), 9.00 (br s, 1H),
9.70 (br s, 1H); FAB-M5s miz (rel abundance) 371 ((MtH)[err], 100% .

D5a. General Met hod for the Conversion of Ester-Containing Ueas into

Ani de- Cont ai fChg Gengral Methods forrUsea Formation byvEwdiug 1Béarrangement and

PCT/ US9

26078 . 74 Step 1.
N-(N - (ﬁ«‘ar boZIW?HW)TYQP?'é‘St -butyl -5-pyrazol yl )-N - (2, 3- °P

di chl orophenyl )urea: A solution of

N (N - (et hoxycar bonyl met hyl ) - 3-: ert - but y4= 5-

pyrazol yl)-N - (2. 3-di chl orophenyl ) urea repared as described in Method A3.
0.46 g, 11 nmol es) and NaOH (1. 2y 5N in water, 6.0 nmoles) in EtOH
(7 m) was 5 stirred at roomtenp. for CHOh at which tirre TLC i ndi cat ed

ComL e 28R T osop oSSR Bt BTt il B el 2
organi ¢ phas %‘%&eﬁ’i‘@ el DNk 6616 SAL,U6.78 Fb1)\&tSate to keep the internal temperature
o below 20 °C. The viscous slurry was heated until solids melted (approximately 40
15 °C), then pinacolone (37.5 mL, 0.30 mol) was added in one portion. The reaction
mixture was then to 55 °C for 2h and to 75 °C for an additional 2 h, The resulting
mixture was allowed to cool to room temp., then was treated with THF (200 raL) and
water (200 mL), stirred vigorously for 3 h, and exfracted with EtOAc (500 mL). The
organic layer was washed with a saturated NaCl solution (200 mL), dried (Na,SO,)
20 and concentrated under reduced pressure. The residue was filtered through a pad of
silica (CH,C),) to give the desired aldehyde as an orange oil (15.5 g, 35%): TLC (5%
EtOAc/95% hexane) R, 0.54; '"H NMR (CDCL,) d 1.26 (s, 9H), 6.15 (d, J=7.0 Hz, 1H),
10.05 (d, /=6.6 Hz, 1H).

7S
/
COzMe
25 St;ap 2. Methyl 5-tert-butyl-2-thiophenecarboxylate: To a solution of 3-chloro-
4,4-dimethylpent-2-enal (1.93 g, 13.2 mmol) in anh. DMF (60 mL) was added a
solution of Na,S (1.23 g, 15.8 mmol) in water (10 mL). The resulting mixture was

stirred at room temp. for 15 min to generate a white precipitate, then the slurry was
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.solution (25 nlL), ‘dried [err] and concentrated under reduced pressure. The
resi due was WOW8BaI0ki zed [err] to afford the desired product PAF/USOSRGOTE
solid 10 (0.38 g, 89%: TLC (10% MeOH 90% [err] [err] [err] (DWVSO d6)

cLerr] 1.21 (s, 9H), 4.81 (s, @), 6.19 (s, iM), 7.28-7.35 (m 2H),
6. 00-8, w2 ( Mirchid with Rt Mordmoacetate (2,60 £115 Probfolf f sidwiylblbiol e Y5
. (rel abundance) 385 r], err]

N- (N - ((Met hﬂh@arf:asvémymym ms ;urgdtaémomm for h§ hathen\trepten! wn(ma BN HE!

ﬂll- ?Rl OE 82?§2¥"’¥¥§’ﬁ3?5’° ént?)ein?cp W qu IOE\ The resulting solution was extracted with
pyrazol yl ) - NEtOAe3¢ mcﬁimr crmbea ie" Stiasd WS seBuenBlalPp wasReE witangl 1INNNFC)

car bonyl d||mdazole mole) in [err] (10 nmL) was stirred at

r oom nA2 @L)whateh@tn 2Q0 mLirandeisatureied NaG! salution (200 mb) dried

on/
di / 0/
et Lif?&”n;”‘% 008 e Sqneentyated iy fetfcu R THE FeBhE bak ol line
fol l owed by afohithn clRpiRRErAMNYE A EIOALISR Rexthe) 18- a‘fﬁ:rd the desir gt (0198
reaction mxture was stirred at room terglbovernl %ht then diluted with
t

[err] washed 8i36fe)nalEr (2030 EtDAc/80%chex &G ((L‘laﬁl,} 80.39L(s, 94),i ed

Lo 08 oL s §RESH, Ut RS T JOR SERLENT SRR 4

acet one460% [mﬁaaﬂ@gp]ggtm*r esyslue was crystalli zed [err] to afford the
desired product (47 nyg, 46/c) LC (60% acetone/40% [err] R err] 0.59;

[ err] H NMR [err] [err] 1.20 (s H, 2.63 (d, J=4.5 Hz, 3H), 4.59
(s, 2H, 6.15 (s, 1H, 7.28- 99/ 32106

PCT/ US98/ 26078 ViR 75 7.34 (m 2H),
8.02-8.12 (m 2H), 8.79 (br s, IH), 9. br s, 1H); FAB-M5 niz (rel
abundance) 398 [err] 30%. D5b. Gerfé@z4l Met hod for the Conversion

gI egsaer ) Contgti 1l 3.9 o §3 -hr\]lttﬁ fthioph%necarbox ta 0 acid? livte&\%l Se terJ butyl-2-
N-(5-tert- BUt%ioipﬁeﬂe%%%ﬂaté QO g, (o451 Amfoly WA YRISARY ) ROXPRAEGD (0 3°M in

To a solution
N- ( 5-t ert - but $0% MeQEAAYe wate),- 2 m14-0(80- ramot)and ihie rasblting | milktung wWps heated at

ﬁfg’phen%) U C e g'gﬂuSXZt%m ératurg ?‘or%l %td&c & rgﬁ(%vla{sr aGdd%Ii th;E Ehe reécnon 1xt%?g t}-:r b (4
the pH was adjusted to approximately 3 using a 1 N HCI solution, The resulting
organic phase was washed with water (5 mL), dried (Na,SO,), and concentrated under
reduced pressure (0.4 mmHg) to give the desired carboxylic acid as a yellow solid

. (0.067 g, 73%): TLC (20% EtOAc/79.5% hexane/0.5% AcOH) Rf 0.29; 'H NMR
20 (CDCl,) 6 1.41 (s, 9H), 6.89 (d, J/=3.7 Hz, 1H), 7.73 (d, J=3.7 Hz, 1H), 12.30 (brs,
1H); “C NMR (CDCl,) § 32.1 (3C), 35.2, 122.9, 129.2, 135.1, 167.5, 168.2.

/ S O

Cl

Step 4. N-(5-tert-Butyl-2-thienyl)-N’-(2,3-dichlorophenyl)urea: A mixture of 5-
tert-butyl-2-thiophenecarboxylic acid (0.066 g, 0.036 mmol), DPPA (0.109 g, 0.39
25 mmol) and Et;N (0.040 g, 0.39 mmol) in toluene (4 mL) was heated to 80 °C for 2 h,

2,3-dichloroaniline (0.116 g, 0.72 mmol) was added, and the reaction mixture was

heated to 80°C for an additional 2 h. The resulting mixture was allowed to cool to
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10 was added a 1M NaOH solution (2 nL) and the resulting-solution was
al lowed to giddomaiee Overnight at roomtenp. The resul ting p@Ertishsfsoyes -
diluted with water (20 nL) and treated with a 3M HC1 sol utly%n (20 m_)
to forma white precipitate. The soE&ds wer e washed W|th wat er (50

d h |
aTord the BT e Bl Vi B3R 50 B0y TREGRM TG War Wisheo i {161 o
the 15 nmcmcﬂ@m 30 8b rﬁyx b Retrdoed Nme@g isldtion (so miL§) drld a saturated St ep 2.

N-(5-tert-Butyl-3-isoxazolyl)-N -(4- hyl car banoyl ) -
phenyl) oxyp éég, pglgﬁ@h(SO mL)s dried (NS ), and concentrated under reduced pressure.

N-(5-tert-b |

(0: 200 g, o b eskile BRI bl cohiti Brgmeroerappy B EHOGTH) R B )5 o2
nmmol ), 5 1- ehff(yrki tﬁc(disxﬂemﬁeh)ﬂsaﬂ})ﬁl@w&mﬂ' Q0o0B0bg,024%): AELC (10% EtQAl/9eh! or i de
(76 nmg, 0.39 mol and N-ne rphol i ne SO 030 nmL, 0.27 mol) I n
a mxture ohexppp) 1%/3‘0%) HaNMKi(é) @n{) 34 9H)J SR (briso2H),i 1106743 kingBH),at r oom

win " YRR GRE 0, Bl IS b T MR @D airs T B8 L U

washed wthwaents((f,[ &P, 119%012]@ 132% 32781 ;B;ztaéég%s"*a%s%oh% 'bﬂquLé x 10

m.), dried [err] ered’ concent résul ting
crude oi |l WES-MBrinfz éml h}outidaasé) 840 ¢OM-HYT d00%), 345 ((M+H-!\MJ B2 134G

PCT/ U 8/26&@1 (60 %

Et OAc/40% h 'Y%)"‘)t d4@ford the desired product as a V\/mte solid (42 ny,
409 : E1-MS mz 409 ((M+Herr]). D6. . General Method for the Conversion of
[err]-Am ne-Containing Ureas into Am de- Cont ai ni ng Ureas [err]
N-|(5 t ert - Byl -fohﬂﬂuanﬁhyIMeNod( 4or( AhanSyuthbysis\ydf) DipkdhyUreaseWsingo a

sol ution

N-(5-tert- bl}:t"mh°§3"1"§oxazol yl)-N - (4-(4-tert-butoxycarbonyl ani nophenyl ) oxy-

henyl ) -ure 0 t 0. 050
oree/py 1 COreIEARRGinel 1RO BRCURGAVE O ahich BB 01N iR P, 00
(1 m_)ls n orseluﬂiﬁh was mfeﬁlt@ilsaxﬂdviah@ fmnxy u:sr@am@g didHicroettlate(15hL). To/thisni ght
at roomtenp The. m xture wa poured into water (10 ni) _and

Et OAc( 10I nL)W&ar?dd?ﬁhaénMsenmgqlwgona(om I\ﬁwdwhloroctb%?eu@r%ml( @ﬂﬂmvthg
o pani o | aydoUdEER BX Lol Ihiingl 35 M i dhifotenpdd D 2 gt 1 £ 9GRS

The vial was capped and heat at 80 °C for 5 h, then allowed to cool to room temp for

approximately 10 h. The second aniline was added (0.10 M in dichloroethane, 0.5
20 mL, 1.0 equiv.), followed by diisopropylethylamine (0.35 M in dichloroethane, 0.2
mL, 1.2 equiv.). The resulting mixture was heated at 80 °C for 4 h. cooled to room
temperature and treated with MeOH (0.5 mL). The resulting mixture was
concentrated under reduced pressure and the products were purified by reverse phase
HPLC.
25
D. Misec. Methods of Urea Synthesis
D1.  Electrophylic Halogenation

S > 0 /@ -
=\
Br H H

N-(2-Bromo-5-tert-butyl-3-thienyl)-N’-(4-methylphenyl)urea: To a slurry of N-(5-
30 tert-butyl-3-thienyl)-N "-(4-methyiphenyl)urea (0.50 g, 1.7 mmol) in CHCl, (20 mL) at
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saturated NaCl solution (2 x 100 nmL), dried (NaSO[err]),'and concentrat ed
I n vacuo to wb9932186ford the desired product as a white sol i @CtaB9siZsN7%66%) . -

El-M5 miz 367 ((M+ H[err]). D7. Ceneral Method for the Oxidation
of Pyridi ne-Containing Ureas [

err]
N (5- L e t- Buihr Gp ST aindd « it PR (5091 BRIy ea:

T 20 ['uti
N?( g- tert- buSi;I al:iﬂ{tioaoﬁaandl ophiding\'the( reagtibnpmivitute rty | benené hbmogenebdsir Strring. 100
, 0.29 1) i 10. m_ , CPBA (709% ,. 0.155 ¢,...0. 63
Prrol) “and ¢ hiret BoER JUBin afes Wik LG ARSI GRS, CaRete GPachgns Thg
(10 nly af o 5PoU0R WableBptiitalcdhdf SEREL rosted, AR UicPlesiiue Tifamadih OV
The orgdni ¢ EgQérexane) tovgbiedhe brontinated protyct2S a tan powddr (6.43 @, #6%):arp dGLeous
[err] solution (25 m.). a saturated [err] solytion (25 nL) and a
saturated Nad®3 %oi T 630% E4OAc) 80% hexagpe 3r AR (PGS Qe h2P 4% 88D n
WO 99/ 32106 - - U 6078
77 0 2 achaB S 78T G 4G Fr I e 1745 B BB RR A,
Et OAc) to giYH), 9.02 (s,gm; Reovae (HISORa.) 8 20/9)%91.6 f3cE§§334.7,Gw.s,r a17.4ktigod for

the Acyl ation of a Hydroxy-Containing U ea err

N- (5-t er t - Bu(3C); 529.2 63z 63G:8) L34.0, 136,041 Ao tl 52 pFbBWIS 0vy friekabpinfiamcen367  To

a sol ut | of R

N-(5-t & - buk@’?- -1'%%A%QJM"E%H)(’AQQ%)'MW oxyphenyl oxy) phenyl ) ur ea

(0.100 g, 0.272 mmol ), N, N-di net hyl am nopyri dine (0.003 g, 0.027 mml) and
[err] (0.075 mL, 0.544 mmol) in anh THF (5 nL) was added acetic
anhydri de (0D228 BSinthkSis of 00ARDIy Wireas), and the resulting m xture was
stirred at roomtenp. for 5 h. The resulting m xture was concentrated
under reduced pressure and thegjfesidue was di ssolved in EtQAc (10
m.). The resulting solution was, sequentially shed with a 5%citric
acid solution (10 nL), a satur, [©rr] u 10 nL) and a saturated
NaCl solution (10 nlL), dried alld deacentr under reduced pressure
to 15 give an oil which slowy Ii}%ifledtoagl%s (0.104 g, 939% on
st andi ng under reduced presstite ‘tapproxi mtely 0.4 mrHg): TLC (40%

Et QAc/ 60% hexsigrl, RN(S-lert-Butyl-3-thienyl)-N’(4-(4-hydroxyphenyl)oxyphenyljurea: = A
15 solution of N-(5-tert-butyl-3-thienyl)-N’-(4-(4-methoxyphenyl)oxyphenyl)urea (1.2 g,
3 mmol) in CH,Cl, (50 mL) was cooled to -78 °C and treated with BBr; (1.0 M in
CH,Cl,, 4.5 mL, 4.5 mmol, 1.5 equiv) dropwise via syringe. The resulting bright
yellow mixture was warmed slowly to room temp and stirred overnight. The resulting
mixture was concentrated under reduced pressure. The residue was dissolved in
20 EtOAc (50 mL), then washed with a saturated NaHCO, solution (50 mL) and a
saturated NaCl solution (50 mL), dried (Na,S0O,), and concentrated under reduced
pressure, The residue was purified via flash chromatography (gradient from 10%
EtOAc/90% hexane to 25% EtOAc/75% hexane) to give the desired phenol as a tan
foam (1.1 g, 92%): TLC (20% EtOAc/80% hexane) R, 0.23; 'H NMR (DMSO-d,) &
25 1.30 (s, 9H), 6.72-6.84 (m, 7H), 6.97 (d, /=1.47 Hz, 1H), 7.37 (dm, J=9.19 Hz, 2H),
8.49 (s, 1H), 8.69 (s, 1H), 9.25 (s, 1H); FAB-MS m/z (rel abundance) 383 ((M+H)",

33%).
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0.55; FAB-M5 mz 410 ((M+tH)[err]). D9. Synthesis of [err}

[err] w&HHB21d6 PCT/US98/26078
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(2(1H) -pyridinon-5-yl)oxyphenyl)-
urea: A solution of

N-(5-tert-butyl-3-isoxazol yl) -(4-(%‘-(2-rrethoxy)pyridyI)-

oxyaniline (prepared in a er anal ogous to that descri bed i n Met hods B3k
and C3b; 1.2 g, 3.14 r i odide (0.89 nL, 6.28
mml) in [err] 25 (30 nL) was alljﬁ @ vernlght at room tenp,
then was to 40 [err]C for 2 h. esu offXture was

concentrated under reduced pressurB amd t he reS|due was purified by

col utm chr omat . ogr.aph from8 A)EtOAIZO%he ans to 15%
V\D 99/ 32106 % Xf"(gg % -3 thlEﬂy‘) -(4-(4-“ oxypheny oxyphenyé@ppu§%p26078

175 180 [erﬂwm Heht ]' 'hg&?)%%“ @q’ﬁ@@"?’r)%ﬁ%‘ggﬂ&%%dﬁz 369

((MH) [err], IDGQ%no]) and Cs,(te (d 18 0 55 $h8el, 4.1 equiv) in rea%ent grade acetone (10

N-(5-tert-Butyl -3-i soxazo -N - 5- ( 2- Et hox rid oxyphenyl )urea: 5
A g| ur ry Sof ¥n L) was added etgyl iodide (0. 0(8 m.(L 1.0 rmngl) %yequl‘y) %na syy%nge,yan)d the

N-(5-tert-but r

(o( 1 g, 0.27 e %"é %?‘%‘T&f{ ﬁ“’](‘%%wdfs’ﬂé f° 1?81{‘ ﬂ%’%&%&ﬁgﬁ%@ ‘Es m.)
was stirred afiltered, and Qﬁ&”ﬂsélﬁﬁpwefaOWaQ&dWMth Bt THRN CorhBin€d BrginicsOwedd
mol ) was added and t he resulting mxture was heated at the refl ux

tenp. in dar kcmmmtghmnderrredmdmrpsﬁnre and thws&dneewmmaﬁqdom@prpmﬁr@w to

t { 0
Concentr it e SITHS: 6%, CHEGRAR I ORI0R PN (¥ iGE thd Becbli hrdias o chlBfls,
chr onat ogr ap hxso@eéra(dnergt 73%9%;25%-&5@«;{ TEO(2E% BIOAD 89%%&&:@9\@ 6% exane)

to afford the desired product (0.041 38% 146 [err TL([: 40%
Et OAc/ 60% dm@da[%ﬂﬁp (s, %9), 1F3QB@4\15=6|:& 3,937H)( G e’1=6]99

ﬁ? dr ox Pég Re%%t(hgg—rhg ﬁ;,aﬁ)tﬁgg?fm, P3.8555998) O & il $.9¢ & -1.47",1 lH),
7.40 (dm, J=8.83 Hz, 2H), 8.54 (s, 1H), 8.73 (s, 1H); "C-NMR (DMSO-d,) 5 14.7,
32.0 (3C), 33.9, 63.3, 102.5, 115.5 (2C), 116.3, 118.4 (2C), 119.7 (2C), 119.8 (2C),
15 135.0, 1363, 1504, 152.1, 152.4, 154.4, 154.7; FAB-MS m/z (rel abundance) 411
((M+HY", 15%).

D3. Synthesis of -Carbamoyl Ureas

p:ES<a oBY

20 N-(3-tert-Butvl—l-methyl-S-pyrazolyl)-N -(4-(4-
acetaminophenyl)methylphenyl)urea: To a solution of N-(3-tert-butyl-1-methyl-5-
pyrazolyl)-N '-(4-(4-aminophenyl)methylphenyl)urea (0.300 g, 0.795 mmol) in CH,Cl,
(15 mL) at 0 °C was added acetyl chloride (0.057 mL, 0.795 mmol), followed by
anhydrous Et,N (0.111 mL, 0.795 mmol). The solution was allowed to warm to room

25 temp over 4 h, then was diluted with EtOAc (200 mL). The organic layer was
sequentially washed with a 1M HCI solution (125 mL) then water (100 mL), dried

(MgSO,), and concentrated under reduced pressure. The resulting residue was
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[err]

N-(5tert - But Wog“"qzé%(azol yl)-N - (4-(4- (1 hydr oxyet hyl ) pheny! ) BKYB8BRHBur ea -
To a sol ution of

N-(5 tert-butyl-3-isoxazolyl)-N(4-(4-PL- 20

acetyl phenyl ) duySied by filuaticn tbpmgbarpad ofrslla:mfﬁtmﬁc) tarmire)t}peuhsteli prodict as a
.deseribed in 0. 060 I n MeOH m.)
was added [er r‘]’hne sl (02\88@?% 8”‘% %‘)) Rfﬁg'{?hel'lﬂm (Plg’isﬂ'rés)rﬁ R r(% was
all owed to stigy t t

Vacuo. véter (35 obs G SRR 18 5 SR soop i Ao RS HR AD. 109 ¢ e
resul ting mi xt(dr#&ﬁﬁzem),éicib@ #85}5‘,91!; ‘(434(6 288 51Hz, 2H)e8.38 (s, 1H)c878i ned
organic | yers \ggzheiga &3 wat er m.) and a saturat ed NaCl

sol ution iv\gﬁbL? $i V\% rM?”e(hd Q:GMi*é'Ht)r ated in vacuo . The

resul ting V\/mte solid was purified by trituration (Et[err]d hexane)
to afford the desired product (0.021 g,

SUBSTI TUTE4.SHHGEnerBUMetB6d for the Conv%cﬁpbﬁﬁk&fﬁ-Comaining] Ureas into_Alcohol-
PCT/ US98/ 26078 9 32 9

80-85 [err]C ‘F@tﬁinimmm(sowsoa[err]) [err] 1.26 (s, 9H), 2.50 (s, 3H).
4.67 (m 1H), 5.10 (br s. 45(s 1H) 6.90 (m 4H), 7.29
(dJ=9.0 Hz, 2H), 7.42 (d, J90Hz 8.76 (s, 1H), 9.44 (s, 1H);
HPLC ES-M5 nfz 396 ((MtH)[err]). Synt he of Nitrogen-Substituted
Ureas by Curtius Rearraugenent of Caﬁ/bq y Substituted Ureas

[err]

N-(5-tert-Butyl-3-isoxazol yl)-N HO}- (t}enzml o) ycar bouyI am no) phenyl ) -
oxyphenyl )urea: To a solution of t

N- (5-ter1@but yzvm!-(r-ﬂyam&yaekﬁyiﬁb-ré;ﬁbﬁ%i razolfBiP nw&&e&w%&%@gﬁ%ﬁﬂ ea

(prepared in a manner anal ogous to that SCI’I
Step 2 and C2iolutiog gof 2. ﬁ;v;-( -2,3- d:chhrophenylanmomﬁmy)oxwhyaaweﬂ-butyl 5-

B AT RS
(o toom tors, G 5o NEGEER 0% g SV e, 3 CulBRL JHROREEFRIT Has "0
cool to room theasd arhés ?Céﬁtu'liith atowiclx nmcé' h@mdmteﬂe:dmplete reactlon The reaction
15 mixture was diluted with EtOAc (25 mL) and acidified with a 2N HC! solution (3
mL). The resulting organic phase was washed with a saturated NaCl solution (25
mL), dried (MgSO,) and concentrated under reduced pressure. The residue was
crystallized (Et,0) to afford the desired product as a white solid (0.17 g, 64 %): TLC
(60% EtOAc/40% hexane) R, 0.16; "H-NMR (DMSO-d;) 5 1.23 (s, 9H), 3.70 (t, J=5.7
20 Hz, 2H), 4.10 (t, J=5.7 Hz, 2H), 6.23 (s, 1H), 7.29-7.32 (m, 2H), 8.06-8.09 (m, 1H),

9.00 (br s, LH), 9.70 (br s, 1H); FAB-MS m/z (rel abundance) 371 (M+H)", 100%).

D5a. General Method for the Conversion of Ester-Containing Ureas into

Amide-Containing Ureas

25 | 0
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into a 10% HC1 solution (50 nL) and teh resulting solution extracted wth
weter (3 x SBORIRGTE T T Contirated NaCL (2 x 50 ni). dreoaTLe® ang
concentrated i n vacuo. The crude oil was purified by colum

o Db i0o: A AeRRab Bra e oo T L, PO
’ % 360( s, 19H) ’dxaxlaypo'gh%nvﬁﬁpea 6A4gﬁ§.§o:§$l;‘)év fj@-ér?nké(%a&blmgln?etﬁﬁlabjt@ Suﬁzi 94 (d

1H); HPLC ES-pymasiyi)-801(2,3- dxchloropt(elw#)i)r[ee(pﬂ:pared as2described in MetbDAB3226 @,
PCT/ US98/ 26078

T foll d
have beon oyt HeBIBRIER) 450 VAL 2gkn SN B et S Qorme®) it St EBYe
Table 1.5 stipre@ R Tédrh YerBp!- Br RSP %EFAIcK tirkk $RE indicated complete reaction. The

reaction mixture was diluted with EtOAc (25 mL) and acidified with a 2N HCl
solution (4 mL). The resulting organic phase was washed with a saturated NaCl
solution (25 mL), dried (MgSO,) and concentrated under reduced pressure. The
residue was crystallized (Et,O/hexane) to afford the desired product as a white solid

10 (0.38 g, 89%): TLC (10% MeOH/90% CH2CI2) R,0.04; "H-NMR (DMSO-d;) 5 1.21
(s, SH), 4.81 (s, 2H), 6.19 (s, 1H), 7.28-7.35 (m, 2H), 8.09-8.12 (m, 1H), 8.76 (br s,
1H), 9.52 (br s, 1H); FAB-MS m/z (rel abundance) 385 ((M+H)", 100%).

o)
N

NN
MeHN),/I NoR

Step 2. N-(N'-((Methylcarbamoyl)methyl)-3-tert-butyl-5-pyrazolyl)-N’-(2,3-
15 dichlorephenylurea: A solution of N-(N'-(carboxymethyl)-3-ters-butyl-5-
pyrazolyl)-N’-(2,3-dichlorophenyl)urea (100 mg, 026 mmole) and NN'-
carbonyldiimidazole (45 mg, 0.28 mmole) in CH,Cl, (10 mL) was stirred at room
temp. 4 h at which time TLC indicated formation of the corresponding anhydride
(TLC (50% acetone/50% CH,Cl,) R, 0.81). Dry methylamine hydrochloride (28 mg,
20 0.41 mmole) was then added followed by of diisopropylethylamine (0.07 mL, 0.40

Ci

mmole). The reaction mixture was stirred at room temp. ovemight,'then diluted with
CH,Cl1,, washed with water (30 mL), a saturated NaCl solution (30 mL), dried
(MgSO,) and concentrated under reduced pressure, The residue was purified by
column chromatography (gradient from 10% acetone/90% CH,Cl, to 40%
25 acetone/60% CH,Cl,) and the residue was crystallized (Et,O/hexane) to afford the
desired product (47 mg, 46%): TLC (60% acetone/40% CH,Cl,) R, 0.59; 'H-NMR
(DMSO-d,) § 1.20 (s, 9H), 2.63 (d, /=4.5 Hz, 3H), 4.59 (s, 2H), 6.15 (s, 1H), 7.28-
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PCT/ US98/ 26078 81
75 _
7.34 (m, 2H), 8.02-8.12 (m, 2H), 8.79 (br s, 1H), 9.20 (br s, 1H); lfAB-MS m/z (rel

abundance) 398 (M+H)*, 30%).

D5b. General Method for the Conversion of Ester-Containing Ureas into
5 Amide-Containing Ureas

o). 1 OO\Q\
NN COH
H H

Step 1. N-(5-tert-Butyl-3-isoxazolyl)-/V’-(4-(4-carboxyphenyl)oxyphenylurea:
To a solution of N-(5-fert-butyl-3-isoxazolyl)-N'-(4-(4-ethoxyoxycarbonylphenyl)-
oxyphenyl)urea (0.524 g, 1.24 mmol) in a mixture of EtOH (4 mL) and THF (4 mL)
10 was added a 1M NaOH solution (2 mL) and the resulting solution was allowed to stir
overnight at room temp. The resulting mixture was diluted with water (20 mL) and
treated with a 3M HCI solution (20 mL) to form a white precipitate. The solids were
washed with water (50 mL) and hexane (50 mL) , and then dried (approximately 0.4
mmHg) to afford the desired product (0.368 g, 75 %). This material was carried to the
15 next step without further purification.

S8 LY
P NJLN NHMe
H H 1

Step 2. N-(5-tert-Butyl-3-isoxazolyl)-V’-(4-(4-(N-methyicarbamoyl)-
phenyDoxyphenyl)urea: A solution of N-(5-tert-butyl-3-isoxazolyl)-N'-(4-(4-
carboxyphenyl)oxyphenyl)urea (0.100 g, 0.25 mmol), methylamine (2.0 M in THEF;
20 0140 mL, 0278 mmol), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (76 mg, 0.39 mmol), and N-methylmorpholine (0.030 ml, 0.27 mmol)
in a mixture of THF (3 mL) and DMF (3mL) was allowed to stir overnight.at room
temp. then was poured into a 1M citric acid solution (20 mL) and extracted with
EtOAc (3 x 15mL). The combined extracts were sequentially washed with water (3 x
25 10 mL) and a saturated NaCl solution (2 x 10 mL), dried (Na,S0,), filtered, and

concentrated in vacuo . The resulting crude oil was purified by flash chromatography
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(60 % EtOAc/40% hexane) to afford the desired product as a white solid (42 mg,

40%). EI-MS m/z 409 ((M+H)").

D6.  General Method for the Conversion of @-Amine-Containing Ureas into Amide-
Containing Ureas

o)
SUUCAS!

5 N ﬁ u NH;
N-(5-tert-Butyl-3-isoxazolyl)-NV ’-(4—‘(4-aminophenyl)oxyphenyl)urea: To a solution
of N-(5-tert-butyl-3-isoxazolyl)-N "-(4-(4-tert-butoxycarbonylaminophenyl)oxy-
phenyl)-urea (prepared in a manner analogous to Methods B6 then C2b; 0.050 g, 0.11
mmol) in anh 1,4-dioxane (3 mL) was added a conc HCI solution (1 mL) in one

10 portion and the mixture was allowed to stir overnight at room temp . The mixture was
then poured into water (10 mL) and EtOAc(10 mL) and made basic using a IM NaOH
solution (5 mL). The aqueous layer was extracted with EtOAc (3 x 10 mL). The
combined organic layers were sequentially washed with water (3 x 100 mL) and a
saturated NaCl solution (2 x 100 mL), dried (Na,SO,), and concentrated in vacuo to

15 afford the desired product as a white solid (26 mg, 66%). EI-MS m/z 367 ((M+ H)").

D7. General Method for the Oxidation of Pyridine-Containing Ureas

Xl £,0Q
N-(5-tert-Butyl-3-isoxazolyl)-N’-(4-(N-oxo0-4-pyridinyl)methylphenyurea: To a
20 solution of N-(5-tert-butyl-3-isoxazolyl)-N -(4-(4-pyridinyl)methyiphenylurea (0.100
g, 0.29 mmol) in CHCl, (10 mL) was added m-CPBA (70% pure, 0.155 g, 0.63
mmol) and the resulting solution was stirred at room temp for 16 h. The reaction
mixture was then treated with a saturated K,CO, solution (10 mL). After 5 min, the
solution was diluted with CHC), (50 mL). The organic layer was washed successively

25 with a saturated aqueous NaHSO, solution (25 mL), a saturated NaHCO, solution (25
mL) and a saturated NaCl solution (25 mL), dried (MgSO,), and concentrated in
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vacuo. The residual solid was purified by MPLC (15% MeOH/85% EtOAc) to give

the N-oxide (0.082 g, 79%).

General Method for the Acylation of a Hydroxy-Containing Urea

L orou
NI 0)1\

H H
N-(5-tert-Butyl-3-isoxazolyl)-N’-(4-(4-acetoxyphenyloxy)phenyl)urea: To a
solution of N-(5-rert-butyl-3-isoxazolyl)-N -(4-(4-hydroxyphenyloxy)phenyl)urea
(0.100 g, 0.272 mmol), N,N-dimethylaminopyridine (0.003 g, 0.027 mmol) and Et,N
(0.075 mL, 0.544 mmol) in anh THF (5 mL) was added acetic anhydride (0.028 mL,
0.299 mmol), and the resulting mixture was stirred at room temp. for S h. The
resulting mixture was concentrated under reduced pressure and the residue was
dissolved in EtOAc (10 mL). The resulting solution was sequentially washed with a
5% citric acid solution (10 mL), a saturated NaHCO, solution (10 mL) and a saturated
NaCl solution (10 mL), dried (Na,SO,), and concentrated under reduced pressure to
give an oil which slowly solidified to a glass (0.104 g, 93%) on standing under

reduced pressure (approximately 0.4 mmHg): TLC (40% EtOAc/60% hexane) R,
0.55; FAB-MS m/z 410 ((M+H)").

D9.  Synthesis of 0-Alkoxypyridines

g i)ﬁjom
NZONT N N o
H H H

Step 1. N-(5-tert-Butyl-3-isoxazolyl)-N’-(4-(2(1H)-pyridinon-5-yl)oxyphenyl)-
urea: A solution of N-(5-tert-butyl-3-isoxazolyl)-N’-(4-(5-(2-methoxy)pyridyt)-
oxyaniline (prepared in a manner analogous to that described in Methods B3k and
C3b; 1.2 g, 3.14 mmol) and trimethylsilyl iodide (0.89 mL, 6.28 mmol) in CH,Cl,
(30 mL) was allowed to stir overnight at room temp., then was to 40 °C for 2 h. The
resulting mixture was concentrated under reduced pressure and the residue was

purified by column chromatography (gradient from 80% EtOAc/20% hexans to 15%
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[err] WD 99/ 32106
PCT/ US98/ 26078 83 39 [err]

[errr]  234WO9P28 504 396 B3a Step PCT/US98/26°78

dec Me OH. (MtH)[err] 2. C2b

0. 5% [ FAB%VI 78 AcOH/

94. 5% eOHZBE%I BXOALD to give drerdesifad product (0.87 g, 75%)ermp 175-180 °C; TLC203-
0 206

voort 0% U (80% Efpcr20% hekarie) R 00s; FAB-MS mz 369 (vi+HY, 100%) 0. 5%

[ FAB] AcOH/

89. 5% : Et OQAc t - Bu

177- 419 B8 2b,0 180

(MrH) +  C2b o\ 80&L FA]/ [err]-

158- 0.25 30% 369 N

159 Et CAc/ ( MHH) + I er r] hexane 43

[Cglror] - Bu Step 2. N{S3tert-Butyl- 3—|soxa51ﬁ91)-N 2 (Qa(ge'iZ-E?tﬂtﬁly&vndyl)tﬂ%éh nyDure$42;

70% 5 A slurry of {VF(AB}ert~buty}—3-1m<pigl)~N ‘44-2(1 DepyridirBn- S-yl)oxyphenyl)ure{aer r]

ijg 0.25 é?’g&t?‘ﬂ "('f\‘)i:?jiqf&d Ag&?ﬁfojfbs g%HB mmol) in benzene (3 mL) Lavas strred at

room temp. for 10 min. Iodoethane (0.023 mL, 0.285 mmol) was added and the
resulting mixture was heated at the reflux temp. in dark overnight. The reaction
mixture was allowed to cool to room temp., and was filtered through a plug of Celite®

10 then concentrated under reduced pressure. The residue was purified by column
chromatography (gradient from 25% EtOAc/75% hexane to 40% EtOAc/60% hexane)
to afford the desired product (0.041 g, 38%): mp 146 °C; TLC (40% EtOAc/60%
hexane) R, 0.49; FAB-MS m/z 397 ((M+H)", 100%).

15 D10. Reduction of an Aldehyde- or Ketone-Containing Urea to a Hydroxide-
Containing Urea

O‘N’ ﬂ)Llr:ll/@/ OY

N-(S-tert-Butyl-3-isoxazolyl)-N’-(4-(4-(1-hydroxyethyl)phenyl)oxyphenyl)urea:
To a solution of N-(5-tert-butyl-3-isoxazolyl)-N'-(4-(4-(1-
20 acetylphenyl)oxyphenyl)urea (prepared in a manner analogous to that described in
Methods B1 and C2b; 0.060 g, 0.15 mmol) in MeOH (10 mL) was added NaBH,
(0.008 g, 0.21 mmol) in one portion. The mixture was allowed to stir for 2 h at room
temp., then was concentrated in vacuo. Water (20 mL) and a 3M HCl solution (2 mL)
were added and the resulting mixture was extracted with EtOAc (3 x 20 mL). The
25 combined organic layers were washed with water (3 x 10 mL) and a saturated NaCl
solution (2 x 10 mL), dried (MgSO,), and concentrated in vacuo . The resulting white
solid was purified by trituration (Et,O/hexane) to afford the desired product (0.021 g,

SUBSTITUTE SHEET (RULE 26)



80% ( FAB] ' hexane 45

[err]-Bu WO 99/32106 [err] 68-7 1 0.30 50% PCT/USTER6078
B4a, C2b [err] Et OAc/ ( MHH) +
N 50% ( FAB] hexane 46 [err]-Bu
[err] 183,
ot 32 %); gyp 80-45%C; 'H Ryf%@fz&é A2 (03H), 2.50 (s3H), 4.67 (m. 1H),
70% [ CTh.10 (br s, 1H), 6.45 (s, 1H), 6.90 (m, 4H), 7.29820.0 H3/2H), 7142 (d] 8.0 Hz,
[err] 9(8— ' )o. 25( 13% ( 45)4 C2b ) @
[err] 2H0).18.76 (s, 1H), 9.44 (s, 1H); HPLIG ES\MS m/1 336-((M+H)"). [err]
90% [ FAB] hexane 48
[err]- 163- 0.25 20% 394 Bl[err] C2b
[err] ﬂﬁG Synthesis of Nitrogbf8bstituted™#as by Curtius Rearrangement of Carboxy-
80% ABT hexane™ 49
[err]- Substituted Ureas 144- 0.25 20% 399 C2b
147 Et OAc/  (M+H) +
80% [ FAB] hexane 50
[err]-Bu [err] 55- 0. 25 40 ph383 C2b
[err] 157 Et CAGY VﬁH) 40%60%
( FAB] hexane 51
[err]-Bu [err] ﬂsz- 0%5 ~25% 366 C2b
164 Et OAc/ (MH) +
75% ( FABY- (S-tert-Butyl-3-lsoxazo!yI)-N’-(4-(3-(benzyloxycarbcnwlammo)phenyl)o 99/ 32106
PCT/ US98/ 26078
149 0 15 /henyl)urea 382T° a solt@QB of the No(S-tert-buty1—3-1so:taéplry]l) 1{19{4{ 33-
égoo/ 10 (A ca]ﬁfo%eny])ofﬁﬁhbﬁ)[lﬁﬁéd (prepared in a manner analogous to that described i Ao
0 exane

53 [ er r] -Methods B3a, Step 2 anfld;2b} 1.0 g, 2.5 mmol) iry Znig trlueneIB0 miYowss added
408 (M+) B3e. enr, e
408 (M) ﬁt%tto 395 mL, 2.8 mmol) and DPPA (0.610 mL®2'8 mhidl].] Thé Hhikhure yygs,
ggz ane 5%3heateg§{t 18h-9Uwith stirring for 1.5 hltRéd ]ﬂlowed to cobP %o roor? téh?p B‘éﬂ%lm
60% [ FA@}ohol (0.370 mL, 3.5 mmol) was added and the rmxture was heated at 80 °C th§1

15 stirring for 3 h then aliowed to cool to room temp. The resulting mixture was poured

into a 10% HCI solution (50 mL) and teh resulting solution extracted with EtOAc (3 x
50 mL). The combined organic layers were washed with water (3 x 50 mL) and a
saturated NaCl (2 x 50 mL), dried (Na,SO,), and concentrated in vacuo. The crude oil
was purified by column chromatography (30% EtOAc/70% hexane) to. afford the

20 desired product as a white solid (0.7 g, 60 %): mp 73-75 °C; 'H NMR (DMSO-d,) &
1.26 (s, 9H), 5.10 (s, 2H), 6.46 (s, 1H), 6.55 (d, /=7.0 Hz, 1H), 6.94 (d, /=7.0 Hz,
2H), 7.70 (m, 7H), 8.78 (s, 1H), 9.46 (s, 1H), 9.81 (s, 1H); HPLC ES-MS m/z 501
((M+H)").

25
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hexane 55 [err]-Bu [err] 73-76 0.-20 30%

FEIS] (M) B2, &&Y9em2106 209 PCT/US98/26b180AC/ -
0
hexane 56 t-Bu MeO 80 73-75 0.15 25% 428
I[BIZZAB]CZb The following compounds have been synthesized accgr7ding to[ the (i:e?x'g%i Methods
| . . exane err] - Bu
143- - 0.25 3Bgsdabove: 399 B3e, C2b [er
145 Et OAc/ ( MtH) + |
0,
19%  oLFPhable1.  5-Substituted-3-isoxazolvt Uress 50 ppg  NeXane
C2b R’ 151 Et OAc/  (M+H) +
OMVe 70% [FAB] )=~y O
ihexane 59 [err]-Bu [err] O\N/ N”U\N‘Rz 0.30 100% 353
B4b, C3b Et OAc
‘(MH) + 3 H H [FAB] 60 t - Bu
i[err] 0. 25 30% 412 B3 2b
Terr] 129 Et CAc/ | ( M+H) + Mass
[err] 70% [ EAB] | mp TLC | Solvent Spec. | Synth.
hexane 61 E t:21‘ r 1 ihll R’ [ or r(lif:;) R, Systemn 4 B[SSL;BWF]: ?leﬂlﬁ%_
396 B34. fy, +-bu ~ 204| Ll
1 —< >—o
Et OAc/ (MHE) + D2 "@ 149 d er :& ;;*1)“‘
90% [ FARB] Rexane
2 t-Bu 1 0.16| 59 6 C2b
62 lerr]-Bu —{ Dol )-a 13','%3- 0 :{g%,% 4995 oy | 369
B4a, C2 [grr 059 [F‘%Bd Et OAc/
(M-H) + CHICI2 % [ RAB]
hexane 63 eI RT Cl 08021 3090 20| 48070 | c2p 393
(M+) C2b Bt CAc| Eoacd EljJM+H)+
75% hexa@-o Me t| By 70% [HPLC [lerr]
127- 0.22 40% 353 B3e | Step hexane ES-MS]
err 1294 +-Bu C H) ¥6- 110.50 | 3@, 366 C2b
50% [ FAB] b | -G BOAC/ | (M+H)+
hexane 65 [erfr] - Bu [erk] ZO‘VBS- 81 gébb{%o 50%
St exane -,
é? ?W(:}V”) B?E ] 5P 1+By |5 Me 0.80 | 40% 492 C2b
’ —@—o Me EtOAC/ | (M+H)+
50% C2b C
Me Et 60% {(HPLC
hexane W 99/ 32106 X bewne | £5-MS]
¢ Et
PCT/ US98/ 2607 6 +Bu H, ~— 190- | 0.15 | 30% 350 (M+)| C2b
—@—c—@r« 191 EtOA¢/ | [El)
70%
hexane
7 +-Bu 0.55 | 20% 352 C2b
o EtOAc/ (M+H)+
@ 80% [FAB]
hexane
8 +-Bu 0.25 | 20% 367 (M+)| C2b
O EOAc/ | [EIl
80%
hexane
9 #-Bu 0 0.15 | 20% 363 (M+)| C2b
—@—4 EtOA¢/ | [E)
Ph 80%
hexane
10 | ¢Bu Me 0.30 | 20% 381 (M+)| C2b
EtOAc | [E]]
O S'@ 80%
hexane
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85

66 { err] -Bu [err] 108 0. 25 10%
?é?%m (-}VI +) : Eii\jwo 9306 [err] 1&@3"8{598126073
C 0
hexane 67 [err]- 81 186- 0.25 30% 367
B6, C2b, 189 Et OAc/ (M+H) + D6
70% (FABI 11~ Thegang 8 N 025 [30% [ A%l B3b, €81
0.25 60% 409 w EtOAc/ | (M+Hyery] 224
EtOAc/ - (MrH)+ | D5b 70% [HPLC 40%
( FAB] exanel 69 [err]-B hexane ES-MBY4E _0.25! 60%
409 B3e} &2b| rBu 175- [@R¥ ]| 30%117 | 409 B3a. Steff QAc/
(MtH)+  D5b NAerri17 EtOA¢/ | (M¥HINOPA. B3b[ FAB]
hexane 70 | t-Bu 0~ 2p1- (1925 6pHIFLC | Stepy3 2.
B3e, C2b, S” 7 3 2 1 204 hexane E%mﬁe €25 apdl) +
D5b 13 [-g?r] _@_0 Q 0.35 | 3% % pﬁl?] B3b,C2b
hexane 71| [efr]-Bu ) 148- | FOAY 370
B3e, C2b 151 ( M-Hf) +
80% (FABT T4 | +Bu TN\ e T2 [ ohFTIT3hs X%J a3 B3b, C2b
Owve 188- 0.2p 20% 0 B3e, Ac/ (M+H)+
201 -t OAC ( MHH) + 70% [HPLC
80% ( FABL hexane ES-MS] | hexane 73
t-Bu 15 | rBu _@3_45- 25 [20% [0.25 | 30G7 4193e, | B2HC2b
[err] 136 NetfORs/ | (M) + | EtOAc/ | (M+H)+
80% [ FAB] 74 | [err]- 70% 1764 [HRLC25] 50%
403 Blel C2h. 74 [lerr] By 1l7®xane ES-MS}
E & | +Bu 7\ 0.2 2 419 B3b, C2b o
[}:géi:/ (MHY — >—S<~ hgigﬁ/’\c’ o Wy 50%
[err] 132-  0.52 40% 383 heranB3K1 E '
h e 134 7 | iBe [ ORg M TR TR ! %
- A (1}
60% [ FAB] —-Q EtOAc/ | (MHH)+ ﬁexane
76 [err]-Bu 0_@0- 0.79) 75%70%  $derc | C3a
162 Ef OAc/ ( MtH) + hexane ES-MS]
25% [ FAB] 18 | #Bu 040 | 30% 365 (M+) ane
77 [err]-Bu -Q_@o- 0.25| 50%Ew0Ac 3580 (M-} Bdb, d3b
143 ft O Ac [{El ] o 70% [err] [err]
50% CH2C12 hexane
19 | Bu 0.15 | 30% 367 (M+)| B3a, C2b.
C> 0 < > OH Et0Ac | [EN) D2 Step 1
70%
hexane
20 | «Bu Se M 200- | 020 | 20% 280 C6
' 201 EtOAc/ | (M+H)+
80% [FAB)
hexane
21 +-Bu = 178- 368 (M+)| Bda, C2b
_<:>‘S‘<\3N 179 (E]
22 | #Bu H, N 164- | 0.25 | 30% 351 Bi,C2b
CA\ # 165 EtOAc/ (M+H)+
70% (FAB]
hexane
23 | +Bu H; =N 170- | 0.15 | 30% 351 B7, BI,
—@-c \ / 172 EOAc/ | (M+H)+ | C2b
70% (FAB]
hexane
24 | tBu 7\ 179- | 0.20 | 30% 387 C2b
‘Q‘O‘@'C‘ 182 EiOAc/ | (M+H)+
70% [FAB)
hexane
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78 [err]-

147- 0.25 50%

352 (M+) B3f, C3b

150 E%Wszwe (El] 50% PCT/US98/26078
[err] CH2CL12 [err]- [err] 166- 0. 44
50% C3b 82 170
Et OAc/ [err] 50%
[ FAB] t-Bu 0.55 | 40% h@gane | B3b, C
99/ 32106 ~{ Do °)=0 EOAc | (M+AET/|IBB%b 26078
86 80 -Bu - 19B 60%5 HBAB] D8 367
B3g. C3b 93 ihexare It QAC/ (MH) b
[err] Bu | 50% 176- | 0.55 | 25% 2366 87 B3a C2b
[err]- dﬁ 3p182 p. 25| EW¥gt, | (M+H)+ 1367
B4b, C3b 140 | 75% HF&RBL/ | (MeH) B
[err] r IZARl hexane i oo go |
[err]- +-Bu Ve 65{67 095 |25%Boo, (366 - |dge C
B4b. C3b o«@&c/ err] (N /'%-c’ (M+H)+
A (FAB]
[err] 50% FAB] hexane
H2C12 ™ Bu fﬁ‘?’ 635 262  OPR0 [ co
Bda, C3b 154 v P EOAC/ _ | (M+H)y* | OP%
[ FAB] —Q (:}- vk Criea) B4
[err]- err] 49 40% 38éne 3kl C3b,
[err] 29 t-Bu ETORgG (VW + DY030 | 25% 368 C2b
60% [ FAB] - 5 t-Bu BtOAc | (MtH}+ | Me
164- 0.25 50% 382 75% [FAB] 165
Et QAc/ ( EL] hexane 50%
CH2Cl2 86 | 3fefryBBu Cl [[1e8-r ]| 0.50 | 25% 175} 420 0. 2FB3a 3684 .
485 BBe, CBb, —@-o—@-a 122 [ er r{EtOAdr r | (M+H)}A 771,  B3b
Et OAc/ (MFH) + | Db hexane  [§#% i8] - puStep 2, err]
137- 0. 30 50% 3 366 (Me) C3a - [0 he;:ne 5 EIV?Y) gz 141
Et OAc/ [ E] 35t gp tBu O _@_ 195- | 030 |25 397 M+ $0%
hexane 88 [&rr]- B © NO2 1 aR7 il Soay20y FAR. 25 2094
471 B3e, C}b, err] 12p
BtOAc/ (MR o580 Me 080 |25% | 366 | B3a, Cb
EtOAc/ | (M+H)+
'QO‘Q 75% [FAB]
hexane
33 | +Bu 155- | 0.55 | 30% 382 Bla, C2o
_Q‘O‘Q‘OM" 156 EtOAC/ | (M+H)+
70% {FAB)
hexane
3% | +Bu 137- | 0.62 | 25% 410 B3a, C2b,
—QO'Q'OP"" 141 EtOAc/ | (M+H)}+ | D2
75% [FAB]
hexane
35 | #Bu 1 164- | 060 | 25% 210 B3a, C2b,
—Q'O'Q'OP” 166 EtOA¢ | (M+H)+ | D2
75% (FAB]
hexane
36 | tBu OH | 78-80 | 0.15 | 25% 368 C2b
EtOAc/ | (M+H)+
—O‘OO 75% [FAB]
hexane
37 | tBu ~ 167- 374 B3i, BI,
"'<:>'S’Q 169 (M+H)+ | C2b
[FAB]
38 | rBu 200 | 030 | 5% 396 B3z Step
"@'O‘Q'°°2“ dec MeOH/ | (M+H)+ |2,C2b
0.5% [FAB]
AcOH/
94.5%
CH2Cl2
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80%

[ HPLC - hexane ES-M5 89 [err]-Bu
'[Et‘Ni" \#639/3210@ 25 mg?% (MH) +423D5b B3e. C3b, pcrusesers
err
50% ( HPLC [ eré:,] hexane ES- M5]
90  t-Bu et 1) 805855, 025 JJG% 396
Bl C2b 39 }-Bu cd;ﬁ{ 334”] 830 93% | j% B3a &smm ;
N\ b MeOH; 2.C2
D10 —{_J 04 Plerr] 0.5%50% | [FAB] [ HPLC _
hexane ES- Mg 91 [errT-Bu AcOH/ [err] 73-75
0.25 30% 501 B3e, C3b 94.5%
[err] Et OAc/ ( MeH) + D11 CH2BI? [ err] NH
70% [MPLL +Bu ,ﬁ[ erf po3- he3mreo% 340 BS. B2b,
ES-MS] 9P _Bu @ ~N_v | 206 ME@IS0 | M)+ | C26366
Bl a [err acet griei*%  ( M-EAB)
95% [ FAB] AcOH/ CH2c12{ 93
[err]- CK3 199- 0. 59 %fg,?% 419 (Mf) Bla
200 acet-prel AR —
95% . 4r- P eBu };z orept? C%DB%/ 32106
PCT/ US98/ 26D78 —-@—c—w . g7 94 T;er “Bu
@19 (M
ggre[ Lne AR - (M ?50/
crecl2 95 Y[ er BBy Ve }gg 025 130% 78 369 o 25B4 Gy,
379 (Mm+) B3g, C3b S—CN T0% (FAB] Et CAd/
(E] \ N hexan?o %
Me a3 | tBu (H2CI2 ¢S El%é-J 18IS [30% 437 Bda, C2b
214- 0.75 60% H’@_ C21,18P3 EtOAc/ (M+H)BU [err]
217 Et OA¢/ (| M+ 70% [
40% [ EAB] g___hg(:ne hexane | 97
[err]- 44 t-Bu 239 140- .025 | 206% [396 40B3a, C2b,
B3b, C2b “@‘O‘OEP Biad/naz  ((MrH) B0 | (MeE)+ | D2
75% hexane 98 [Eﬂ"/f] - By (FAB]
(Ve (eri] [ Fas| 5 ‘f@ @@F‘“@% 530 [s0% [0 | Bacib
N EtOAc/ | (M+H)+
70% [ FAB] N o (FAB]
hexane
46 | tBu N 183- | 030 | 30% 403 Cb
Q‘S"@'@ 186 EtOAc/ | (M+H)+
;o% cn
exane
47 | tBu 98- ] 025 | 10% 454 C2b
§:> 0 < > a i EtOAC | (M+H)+
FyC 90% [FAB]
hexane
48 | tBu 0 [ 163- |0.25 |20% 394 Bl,C2b
—< >-0-< >—< 166 EtOAe/ | (M+H)+
Me go% [FAB]
exane
49 | rBu 7\ 144- | 0.25 | 20% 399 C2b
_QO C)sve |1 EOAC/ | (M+H)+
80% [FAB]
hexane :
50 | rBu 7N 155- | 0.25 | 40% 383 C2b
CN> °‘®'°M° 157 EtOAc/ | (MH)+
60% [FAB)
hexane -
51 #-Bu 162- | 035 | 25% 386 C2b
<:> S < > Folis EtOAc/ | (M+H)+
75% (FAB)
hexane
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hexane 99 t-Bu 100 0.62 40% . 411
B3a. B1, Et OAc/ (M+H) + C3b
0% (F Ago 99/32106 PGTAUSIRZ6078 | 30
[err]- OH 1189- 0.15  100% 367
115 Et OAc (MHH) + - [ FAB]
-Iléi.bl e 1[ or r] 55 DUL)%I trote S a.;;:l :l4§.3|| %35 13%nt t ﬁﬁ?é C2b
/ (.
Mass ' l‘?’?_C Sol vEto?c ‘?Ag’]’ép BC. Synt h.
Entry R[érr] R err] [HRkand k Syst em
[ Sourcel Metthod | @& | t- N 77-30 €103 | 30% 408 Di+)| BSECDY
410 B10| B4b, 0~ EtOAc/ | [E) Et Ol
(MiH) +  C2b [errT 70% [ FAB]
102 [ err]{Bu 193- hexane 395
C3b 54 t-Bu N 185 {017 | 40% 354 (MFBBjHC2b |
| FABI 103| t-Bu _Q‘O \ b? 164 0. BOAC/ 100 +H)I+ BO6 |
B10, B4b NH2 60% E‘tP@&c ( MFH) +
C2b1 ’ - hexane Dl ~
5 -Bu N =76 | 0 30% 6 «‘» B2.C2b
[err] s— FS I\’é]3 284 Eto"A er M)
0.75 100% 396 B10, b, 70% NH2
Et GAc (MyH) + 1C2b hexant HPLC
IE?:'_T }\/8]898/ 260%)5@9/ 3286 MeO, 73-75 | 0.15 2@1:55/" 1 &gﬂs " B]z, Céb
b Ac/ +Hy-El | - bu
107- 0.85 [100% 410 O S'@. B4b. 75% (EAHYHME 110
Et OAc (M{H) + | C2b OMe [ er r| hexane
( FAB] 106 | [5@r 1] -tBu 143- | D28-| 30% 398 Ble, C2b
B3d step O S'O'OMe 145 {135 | BOAC | (M+H)
hexane
58 t-Bu 148- 1025 | 30% 428 Ble, C2b
<:> § OMe | 151 EtOAc/ | (M+H)+
OMe 70% [FAB)
hexane
59 t-Bu = 0.30 |100% 353 Bdb, C3b
O O"CN BtOAc | (M+H)+
[FAB)
60 +-Bu 126- [ 025 [30% 412 B3e, C2b
C) o OMe | 129 EtOAc/ | (M+H)+
OMe 70% [FAB]
hexane
61 r-Bu 201- [0.25 | 10% 396 Bla, C2b,
—O’O 204 EtOAC | (M+H)+ | D2
OEt 90% [FAB]
hexane
62 t-Bu N | 163- [030 |40% 369 B4a, C2b
—Q'S-C/) 164 EtOAC/ | (M+H)+
60% [FAB}
hexane
63 1-Bu Q 162- | 0.20 | 25% 363 (M+)| C2b
163 BtOAc/ | [E}
Q 5%
: 0 hexane
64 t-Bu N 127- [ 022 | 40% 353 B3e Step
—Q'O—C/) 129 EOAC | (M+H)+ |1, B2,
60% [FAB] |C2b
hexane
65 t-Bu 85-87 | 0.20 | 50% 402 (M+)| B3e Step
'@‘0% EtOAc | [EL] 1, B2
= 50% C2b
hexane
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[err]-Bu

107 [err] 0.58 100% C3a,
[Dglrjr] WO 99/32106 058 10 Et CAPCT/USIS/ORT8
- : 0% C3a, Dbb
EEOAC 109 [err]- 85 137- 0.62 100% 439
a step y M T 5 146% > ICRB\C
(MH+ 1, %512’ 1-Bu MeO, rer I}:ﬁ 0.25 ‘gg;c" ?211] (M+)] BIEIC2H
[ HPLC D5b sftep O - VB] . C3a0% 110 [err{ -Bu
163- 0.73 | 100% 125 B3a step hexane err]
166 67 | it QAC i@l T |186- P0.25 | 30% 367 B6, C2b,
[err] IBIC/ Mbshissst bp | EOAC | (MHH)+ [EH55 \VE]
2. C3a 111 t} Bu 180- 70% {FAB]
B3b step — 5 = > hexane
1, B11 . t-Bu = 221- 1025 | 60% 409 Ble, C2b,
B3d step _Q‘O‘C/HNHM 224 EtOAc/ | (M+H)+ | D5b
2, 2a 112|  t}Bu 134.40% (FAB]
B3b, C2a L Ly
512, 69 t-Bu o_ " McSt -~1025 | 60% 409 Ble, C2b,
215 : Bl | Gam | PR O
98- o s't ep po% | FABl ;
S; 0 100 70 | fBu Z, BZ2a 201- | 0.25 | 60% BB T] | B3e, €IR
[Bi‘(r)r] o [err] ; NMe; ]333- it)gAc/ ([M+H)+ D5b
: , _< >_ & A FAB]
C2a 116 |[err]-Bu 219- | hefan¥8 |80% 437
C3a, D5b n 1-Bu 14§-e1110]25 | %1 370 EBIACTL |-
Em;[bc; step 2 151 g;gAc/ {;/I:;i])*‘ hgxane
o E$- M51
117 [err]-Bl Q_164- hexane 83a
step 72 | +Bu OMs ]188- [ 02§ 4] 20% 382 B3e, C2b
1. B3d Q _Q 201 drr] |BOA | (MeH)
step 2, [lerr] -{Bu 80% [FAB] 124
0.39 5% = he::ane . .
Ve O/ t-Bu 134- | 025 |20% 367, | BB&C2H
/ Me | 136 EtOAc/ | (
Et OAC/ a \ D
80% FABOYY
hexane hexane
74 +-Bu 176- | 025 | 50% 403 Ble, C2b
_Q" ‘Q‘) 178 EtOAc/ | (M+H)+
50% [FAB]
hexane
75 +-Bu 132- | 0.52 | 40% 383 B3k, C3b
—Q‘ \ / OMe | 134 EtOAc/ | (M+H)+
60% [FAB]
hexane
76 | tBu H 160- | 0.79 | 75% 381 C3a
'@'N"O‘OW 162 EtOAc/ | (M+H)+
§5% [FAB]
exane
77 | +Bu —Q 140- | 0.25 | 50% 352 (M+)| B4b, C3b
_ 143 EtOAc | [E]
o~_N 50%
CH2CI2
78 +-Bu 147- | 025 | 50% 352 (M+)| B3f, C3b
150 EtOA¢/ | (EN)
0 50%
CH2C12
79 | #Bu 166- | 0.44 | 50% 396 C3b
—{ o ‘Q 170 EiOAC | (M+H)+
50% (FAB]
hexane
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WD 99/ 32106

PCT/ US98/ 260 % 99/32106 89 119 [RAbsyBieo7s
73-75 0.41 100% 479 B3a C4a,
73-75 0.41 EtOAc (MrH) - Dbbgg [err]
HPLC 80 ’-B lcl - 0T - —C I\VII:"'I
Lo e[ [T T [P, g BT | o
Clb, D5b @”"f ot OAC [FAB]E H+ sfep
1, [HPLC epl?2 CH2CI2 VB] 1P1
[err]- 81 t-Bu 0. 23 10%e6. | 0.25 330% 7d, W, C3b
Me OH/ (M:H) + | D5b 140 EtOAD 0% (M+H)+ [{HPLC
CH2C2 ES- MS] ) 122 | t-Bu O"C“ 50% [FABL8 | 10%
506 BRa__Cia er r ]| CH2C12 _
Ve OH/ (MrH) 82 | D5Bu 65-67 [ D2¥ r[]50% | 367 B4b, C3b9D%
(HPLC _Q QJ CHPC12 | ES{#gac’ |@wan+ | [err]- Bu
229- 0.37 err] 435 fep 50% [FAB]
231 E r\/\hll l!\ _‘_[_1 %qu C}ZZC‘Z Lpr r N
60% [HD\LJ@ é’FEp 2, _ 68-72 1 0.25 g"ﬁ , h83ane | B4a C3ksl Ve
C3a 124  |[err]-Bu —QGSCN o o SR
508 8Ba, Cia, [ert] CH;Clz Me OHf
(MeH) + Dob g T 1By 146 S 589 [ 40% omana il
: b,
[ HPLC —Q'O \ _/OEt ‘ Eéo.ﬁéc/ CHelof s+ Eg}
égﬁ D5[be_rr] Bu : | 1(:1-70 b AB] Vel 424
, enr hexane
( M+H) + 85 t-Bu 164- | 025 [50%  “P3¥®2 (M+)] Bl 3y
Et OAc/  ES- V5] —@—s _C 165 EtOAc/ | [El} 50%
hexane 126 err]-Bu \ 50% 124 .26 5%
C3b, Db5b [err] o CH2CI2
45% 86 Bu /-NH ivg 0.25 | 20%Et OAL485 Ble, C3b,
50% ‘ 7 hexdt@Ac/ L@AFH)+ [Bibr | - Bl
[err] ——@-0-‘:28 5% 80% [FAB] \c3b, D5l
[err] T EREL F—T% ?31‘2"" 366 (M+)| C3a, D2
‘@‘N‘OOH 141 ?(t)?/Ac/ (E]] step |
(]
hexane
88 +-Bu Ph-NH 120- {025 | 20% 471 B3e, C3b,
0 |1 EtOAc/ | (M+H)*+ | Dsb
_O_O 80% [HPLC
hexane ES-MS]
89 -Bu Et-NH 168- | 0.25 | 50% 423 B3e. C3b.
O |17 EtOAc/ | (M+H)+ | DSb
—@—o 50% [HPLC
hexane ES-MS]
90 +Bu H OH | 80-85 | 0.25 | 50% 396 B1, C2b,
—Q'N—C}*M EtOAc/ | (M+H)+ | D10
¢ 50% [HPLC
hexane ES-MS]
91 -Bu 73-75 | 0.25 | 30% 501 Ble, C3b,
o _,O'QNH EtOAc | (M+H)+ | D11
70% (HPLC
_Q_O.@ hexane | ES-MS)
92 -Bu Me 050 | 5% 366 Bla
acetone/ (M+H)+
@ °"® 95% [FAB]
CH2CI2
93 Bu CF, 199- 1059 | 5% 419 (M+)| Bla
200 acetone/ | [FAB]
O
95%
CH2CI2
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VEQA/ ' ) 50% hexane
128 [ er r ] WGLP9/32106 0.37 50% 42®CT/USIB26078
[err]- Et OAc/ ( MHH) + [err] [err]
50% pet [HPLC et her ESSWE] 129 t-Bu
0.10 50% | 942K rBu |C3DCF, - 0.59 | 5% 419 @la  (MHH) +
50% pet [HPLC __C\)_O_@ acetone’ | [FAB) et her
ES-MS] ] WQ 99/ 32106 95%
PCT/ US98/ 260[78_ b 14€H2C2: _ Ry,
0.18 70% 95 h7pBu D5hM&t ep?2 78-82 | 0.25 | 10% [ TP (M+) Ble, C3b
Et OAc/  (MHH) [erf] o EOA< | (EIl 309p  [HPLC
hexane ES-Ms| 1B1 {-Bu %Qifﬁ 582
C3b M M "ﬁtﬂb
[ HPLC 96 1-Bu = 214- 1 0.75 | 60% ER499S C2b,D3 132
[err]-Bu —@—0 \_7# N>H=0 2y 547 Et?Ac/ (Mdhh C3ly
( MH) + ([ HPLC Fi€ 40%  EEARE 133
[err]-Bu 924 hexane 598 &b
(M+H) + 97 +-Bu _O_( 40\ 235 71035 | 25% 402 Nsﬁ”"' C2b
BtOAc | (M+H}+v
Q 75%
hexane
98 t-Bu 0 153- [0.25 | 30% 424 Ble, C2b
OEt | 155 Et0Ac/ | (M+H)+
_@_0 70% (FAB])
hexane
99 1-Bu - =N 100 ] 0.62 | 40% 411 Bla, BI,
‘O‘O \_/~OPri EtOA¢ | (M+H)+ | C3b
60% (FAB]
hexane
100 | +Bu OH — 110- [ 0.15 | 100% 367
—Q—'—CN 115 BtOAc | (M+H)+
[FAB]
Table 1. 5-Substituted-3-isoxazolyl Ureas - continued
R1
d i
X 2
N? N’U\N'R
H H
5
Mass
mp TLC | Solvent Spec. [ Synth.
Entry R! R? °C) | R, System [Source] | Method
101 t-Bu 0 0.50 | 100% 410 B10, Bdb,
/" NHMe EtOAc | (M+Hy+ |C2b
—O—o CN {FAB]
102 | Bu 0 |1s3- 395 C3b
—< >‘0'< >-4 155 (M+H)+
Me I&Bl
103 | +Bu 0 0.52 | 100% 396 B10, B4b,
d‘NHz EtOAc | (MHH)+ {C2b
<:> = [(HPLC
MY ES-MS)
104 t-Bu 0 0.75 | 100% 396 = | B10, B4b,
'—Q {f‘NHz EOAc | (M+H)+ | C2b
= {HPLC
0N ES-MS)
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134
[err]

[ HPLC
[err]-
(MtH) +
t-Bu

( MtH) +
137
[err]
EHPLC
t-Bu
(M+H) +
ES- V5]
PCT/ US9
0. 27
(M+H) +
140

C3b
50% pe
ES- V5]
B8, C2a
C3a
141-

t-Bu 0. 86 489 C3b
WO 99732106 (MrH) + s N STV
' 0.64 514 C3b
rEE; ESh) 136
195 1-Bu s) 140 0.85 | 100% 4P n B
Perr ‘Q NHMe 'qu’?g EtOAc (»?ﬁf% C2b &
— erri] [FAB] [ HPLC
t - Bu o4 N 0.70 502 3b
NH wWida Ei
106 t-Bu o) 132- |\ B3d st
NH; | 135 ES- M5 2, C3 g
[ grr] _//\:/‘\3_0 g.50 SFgPLC
VI709/ 33106 0 0.58 | 100% C3a, D5b
8/ 26978 NHPr-n 91| E10A89 [err]-Bu
541 &
. oct ! J"I_TFL\., ry =+ rr]
ferr]]- 8% | upei | 21| ggﬁgm 5096 | & Pifae
_@_ Et|CAc/ (M+Hy +
t [ HRLC Q.27 _¢ther
141 199 [{ertBu- Hy Bi+ 1] 062 | 100%5- 439 B3a step
[er® : ZNHMF-[BL‘?O ] EtOAc ) | L i
D oMe 1171 143 [err] D3b step | e
0. 63 |-5% 382 Bab—-ate ESMS) 1 2.Ca
110 t-Bu [§) 163-"71 0.73 | 100% 425 B3a step
NHMe | 166 EtOAc | (M#H)}+ |1, BI2
_@_0 OH [HPLC |DSb step
= ES-MS] |2.C3a
111 t-Bu < > o ‘@—SO,Me }g(l)- ?3b Bs;e}p
B,3d step
2,C2a
112 | ¢Bu O |5 B3b, C2a
e |139
< }od
113 | +Bu ) 212- B3d step
~ o) e | 215 2a, C2a
114 t-Bu MeHN 0O 98- B3d step
ro 100 2, C2a
)
115 | +Bu N 135- BI10, B4b,
'"Q'O{ﬂnum 138 C2a
116 | tBu 0 219- | 0.78 | 80% 437 C3a, Dsb
H ° OMe | 971 EtOAc/ | (M+H)}+ |step2
hexane [HPLC
ES-MS]
117 -Bu 160- Bla step
—Q‘ ‘Q‘? 164 1, Bid
NH step 2,
Cla
X 039 | 59 1c, D5b
118 t-Bu NHMe 124 9 M/;OH/ Cle
04 N 45%
EtOAc/
c 50%
hexane
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144 acet one/ (MtH) + 1,2, dd '
95%./ [ FAWD 99/32106 CH2 Cl2 144 [err]-Bu PCT/US98/26078
0.57 5% 386 B3b step
acet one/ ( MEH) + 1,2. dd 89 .
95% [F Eﬁw t-Bu 0 73-75 | 041 | 100% 479 CHB34.2C4a, [145
[err]- F 145 0. 44 |E®¥c | (M+H)37®5b B3b
step NH 148 acet qr{HPLC (IM+H) + 1,2,
dd ) _do 95% ] ES-WI$IAB]
CH2C12 146 [err]-Bu < > 1941- 0.50 5%
404 h__gtep ° [ertl 202
acet one/ (MR + +Bu 2 NHMe 0.32 | 100% 436 Cib, D5b
95% [ FAB] a2 _d_ [ err]Bu EtOAc (M+H)+ | step 1,
0.60 5% 404 ~ lHPLC{ drstep 2
acet one/ (!‘#'2—'}‘, i - ES-MS
95% [ FAB]! -Bu CN_\_mzclz 143 1{2/5 5&% g:sgr Fl
126-  0.17 | 30% 366 NHBdc| Cia S0 P 129
b (HPL _
MeOH  (MeH) CH2CR2 | Es- 2]0 [ FABI
Et OAC 149 . [lerr]- u_Q_ H2
383 3h (Jkll-b +
[ HPLC 122 t-BlES M S1 er r @lﬁ 10% 506 H B3a, Cda,
156-  0.48 | 40% 395 p N C3al D2 ‘;405}’“’ (}“;‘;f‘g ef PP 159
Et OAc/ (MHH) + fstep 1} st ep CH;CIZ [S-MS]
hexane (HALC P Y, 161 {-Bu H 57-
0.51 409 [err] | 159
(MrH) + step—3 IF By 229- | 037 | 40% 435 Dsb
(HPLC  stepR 153 —T"]‘ ° |5 EtOAc/ M+1-i530 @3@
437 Ba, 9 Novte 60% M-H [L sep 2,
(M-H) +  step 1 0 hexane | ES-M J Cla
[HPLC  stepPizs +-Bu 0.21 | 5%=>- M pjos Bla, Cda,
SUBSTI TUTE SHEET [RULE p6) O_N\_ MeOH/ | (M+H)+ | DSb
95% [HPLC
C d CH2CI2 | ES-MS]
125 | +Bu 167- | 034 | 5% 424 C3b, D5b
NHEt | 170 MeOR/ | (M+H)+
_Q_ Cw 45% [HPLC
EtOAc/ | ES-MS)
50%
hexane
126 | +Bu 0 124 | 0.26 | 5% C3b, DSb
Cl _ NHMe MCOH/
_O_o N 45%
EtOAc/
50%
hexane
127 | tBu 0 125- | 028 | 5% C3b, DSb
Me _/NHMe | 58 MeOH/
-O—o N 45%
EtQAc/
50%
hexane
128 | #Bu 0 037 | 50% 426 C3b
NHMe EtOAc/ (M+H)+
50% pet | [HPLC
Me S d ether | ES-MS]
129 | #Bu 0 0.10 | 50% 424 C3b
NMe, EtOAc/ | (M+H)+
"@'0 TN 50% pet | [HPLC
ether ES-MS}
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WD 99/ 32106

PCT/ US98/ 260 92 153 't
Terr] 0 99132106 Ga D2 (el 1 551%170598/26078
Et QAc/ (MH) - step 1, step 90
1Dl : MNM.S 1 oA L DRy
o ane S e 47 a0y o 423 18 1%’ Dgéﬁ Dsb siep2
148 EtOAc/ (M4 oep 1 step |5 | impLe
hexane (HPLC | 2 d@) hexane | ES-MS]
ES-MS1  155| _ [érr]-Bu —{ o 1750 0.50  40%
457 CBai3l 2 +Bu 0 0.32 ) C3b Et Ohc/
(MrH) - stepl|l, sfep Me (M+H)+ hexane
[HPLC 2 b [HPLC ES{MB]
156 t-Bu 149- |0.48| 40%  4Q¥S-MS] | C3a, D1
152 Eq OAc/ ( MHH) + st e@‘» 1,
hexane [ HPLC st ep
ES- V51 157 [grr]-BYy r r] 146- 0. 36 10%
1409 C3a 147 Et OAE/ ( rf/hLH) +
hexane [ HPLC ES- MB] [erlr] 156} 0.43
40% 395132 | ~BuCla 158 | 0.57 558 Et OPG3b
( MiH) + Q hexdvied)+ | [ FAB]
159 [err]-Bu \ 164- | 0.52 | [BBEC 396
B3b step N 168 EMIne/  (MHH) +
1,2, dd [err] Le_j?r] 95%
[ HPLC o qH2Cc13 EB-MS] {160 {-Bu
0.36 5% 380 @3b ‘Cﬁ::p
acet one/ ( N¥H) + 1,2, 0 [erf] ' 95%
[ FAB] 133 | rBa JA2CIE,_TE6T [T T T-[Bt 598 C3969-
368 C3b o 1711 (MIH) +
FAB1 162 [erri]-Bu N 168} 0.11 50%{HFLC C3b
Et OAc/ Q__\ 5 %S- Mt
et her 163 | t-Bl N 146 C3b
164  [err]-|Bu O p.as| 100% 369 c2b
Et OAc ( M+H) + —O—o
[ FAB] 165 [—f-arr]—Bu 201000 c(smam
B9, C2b O Py H) +
[HPLC
—@—o ES-MS]
135 1-Bu 0.64 514 Cib
Q (M+H)+
HPLC
BN EES-MS]
6]
Rarse)
136 | ¢Bu . MeO 0.29 453 C3b
- (M+H)+
;0 [BPLC
—Q"O ES-MS]
137 t-Bu - N \ 0.70 502 C3b
MeO—{ -NH (M+H)+
§‘° [HPLC
_Q_o ES-MS]
138 | +Bu — 0.50 556 C3b

0N ™, (M+H)+
[HPLC
—O-od ES-MS]
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[ FAB]

166

t-Bu

[err] 187- 0.46 30% 421
C3b WO 99/32106 [err] 188 Et CAc/ pcrrusbéridots
d hexane [ FAB] 167 [err]-Bu 133
0. 36 409 C3a, D9 91
(M) + step—gT =_ter 7 <
[ FAB) step2 +Bu <\__:N sus&t! Tute SHE
WO 99/ 32106 | - N [Hp U898/2(>078
93 168  [err]tBu &:\ [err] DESBIS] 40%
411 @a. o N Et Ofcl
(MrH) +  stepl 1, 0 60%
[ FAB] st epR -—-< >—0 \ helxane 169
rrj- t )32 % 30t/
[ng ] C8 140 t+-Bu CE[ e l&HM 211- 0.27 500% tb _l WH) +
l [4
95% [ HPLC @ DCFK - ES 1812|170 500'? H f C)”
%E:H 0.21 \s 383 B3, e ES-MS]
141 | rBa J-5 UK H VT 195- B8, C2a
95% (HPLC CH GJ:{B-@ ’k/ﬁi g5l [drr]-Bu
0.60 100% |—366
gt %c BW(NH)M;GB tBu &) _@ %FA] 172 | [err]}Bi
. 0 O
L\ 1 700L
Ehgf‘é/ (M T Me 1ai- {063 | 5% I 3
( . pX o
144 A et +H)+ roy
173 [eri]lBu s 145- g% 7
C3b 129
45% 144_| Bu FELOACT 057 | 5% 386 B3b step
gg‘t’)/o czhexane 174 [Err]_-@s_@ [ern]  1Paketones | (M+H)}+ | 1.2.Cld
, Qa 95% [FAB]
CH2CR2
145 t-Bu F 145- 1044 | 5% 370 B3b step
148 acetone/ (M+H)+ | 1,2,C1d
0O os% | [FAB]
CH2CI2 -
146 | tBu F 197- | 0.50 | 5% 404 B3b step
202 acetone/ | (M+H)+ | 1,2,Cld
Q OO 95% [FAB]
al cacne |
147 | tBu F 0.60 | 5% 404 B3b step
acetone/ (M+H)+ | 1,2,Cld
g:§ S‘@ 95% (FAB]
¥ CH2CI2
148 | tBu Me — 126- | 0.17 | 30% 366 Bdc, Cda
—O—N AN 129 MeOH/ | (M+H)+
70% [FAB]
EtOAc
149 | tBu H = 383 C3b
—-< >—C-S—<\:;N (M+H)+
[HPLC
ES-MS]
150 t-Bu H 156- | 048 | 40% 395 C3a, D2
“@‘N‘Q‘Oﬁt 159 EtOAc/ | (M+H)+ | stepl, step
hexane [HPLC 2
ES-MS]
151 | t-Bu H 157- | 0.51 409 Cla, D9
—< >—N—< >-0Pr-n 159 %M +H)+ | step 1,
- HPLC step2
ES-MS]
152 | +Bu H 130- | 0.60 437 C3a, D9
Q N‘@"’”‘”’ 132 (M+H)Y+ |step 1,
{HPLC step2
ES-MS]
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175 [err]- [err] 0. 30 100% .
?I?,—Igi_CDBb WO 95/32106 [err] Et CAc (I\/rrll;%,gg steg,% 176
[err]- 0.50 25% 353
[err] Et OAc/ ( |\/|+|-|) 92 - R . E3C,,
75% [ C1] 153 +-Bypy @_ﬁ e!46— Pap| |A40% ¢ PV TIN — T )
2. 3- Subst i t utled- 5-/i soxazol Ure 150 EtOAc/ | (M-H)- | stey], step
hexane [HPLC Vé

HH ES.MS] ss Spe4c.

TLC Sat \1?4[[?. P f t u] Lll45 ) R - r

- - 0,571 409 4 tfsa', D2

[err]  Renr] 5y“st omes | 1grel®0d | 5dzg | i | sep. ser
169-  0.25 5% hexane (HPLC
ég(?/ ( I:Aajcet ore/ ( I\/HrHE) + ES-MS]

0 155 | #Bu H 175- | 0.51 | 40% 457 02d 1 D2
178  i-Pr . “@‘N 0, (.54 50 D/EtOOAc/33$ (M+H)~ , step
156 Bt OAc/|  (MHH) + hexane | [HPLC |2
50% pet [ FAH] et her 9/1321064 } ES-MS]

PCT/ US98/ 26048 94 40 —PF
1 149- [0.48 [40% 407 C3a, DI
166- 0.54 | 30%| "Ms52 —Q— —@;@ - BOAC | (Mt 170
e M b e | L SR £
e er r ES-M 4
5% 335157 | +Bu - 146- | 036 | 40% 409 L1 71 C3a
MeOH/ ( MtH) + Bda, "@‘N OMe | 147 EtOAc/ | (M+H)+ 95%
[ FAB] I3a hex4akl2 C] éﬂpmsl -Ar
[err] 0.0 50% 399 C8 | ES-MS]
t NHMC 158 tHRuOAC/ < >( 156- | 043 | 40% 395 Cia
50% (HPLC NE@L@& 1S8EY- M| Etmzl ([M&HPT
169- 0. 20 50% exane FAB)
. 159 -Bu S _@ 164- 0.52 | 5% 396 B3b step
' 168 acetone/ (M+H)+ | 1,2,Cld
Me 95% [HPLC
CH2CI12 | ES-MS]
160 t-Bu Q 0.36 | 5% 380 B3b step
0@ acetone/ (M+H)+ }1,2,Cld
Mé Me 95% {FAB]
CH2C12
161 - X
6 +-Bu __Q_ o \ / Me :g? ?1311 e C3b
[FAB]
162 t-Bu _Q_ O 168 0.11 | 50% C3b
(o}
EtOAc/
50% pet
ether
163 t-Bu —Q_S —O—SMe 146 C3b
164 t-Bu 0.45 | 100% 369 C2b
— EtOAc (M+H)+
e N (FAB]
165 t-Bu 0.20 | 100% 367 B9, C2b
_ EtOAc (M+H)+
[FAB]
166 -Bu / \ cl 187- | 046 | 30% 421 C3b
188 EtOAc/ (M+H)+
hexane [FAB]
167 #-Bu 133 0.36 409 C3a, D9
. (M+H)+ |[step 1,
—@-o—C [FAB] | step2
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170

et her
353
50%
184

Et OAc/
[ HPLC
Me

Et OAc/
[ HPLC
[err]-
C3b
[err]
ES- M5
C8
hexane
(MtH) +
[ HPLC
175-
178
50%
0.21
MeOH
[ FAB]
426

( MHH) +
hexane
184

SUBSTI TUTE 3

0. 43

pet

SUBSTITUTE SHEET (RULE 26)

. Bt QAc/ (MrH) + 50% pet [HPLC
wcg&wbﬁbs 183 :Et gra\/ (MH) OpdPrusosdabrs %
C +
_[HPLC 93 hexane ES- M5]
'Emﬁﬁs +-Bu OPri Of 09 [eor.r]u 2% T TatY  JCia DO
EtOAc/ +H}+ 1.1 .
I}-O‘CN hexahggy, 'ﬁﬁﬁ bois i -Pr
0.123 BO% 352 C8| hexane . [err]
(MtHyée | 1Bu 032 | 5% . | 397 @3k, C8
_@_0 _CN aceto@X JNBL+H)+ |ES- MS] | 186
194} 0l 29 [95%0% |HPLC 396
NHMe 195 Et OGHRCI2  |(BgmvSH
176 | +Bu | 50% pet [ONR G 021 | 5% 383et hgrB3k, C8
187 7\ = 0. Q3cetone/ 500M+H)+ 401
—Qo N 95%04 | (HPLEAH]
[ EAR] 188 [orr]l CH2CI2 ES-MS]
agl | +Bu - ; 0.60 | 100% 365 C2b
— ES- Vs BtO¥s9 (Mgg)’“ [err]
5 Q% 364 Clb [erfFAB)  lrerr] [Err]
N M#J'J'} TAE AN C8
2 -Bu . %
| HABY "Q‘se@ oo | My EtOAC/ | (M+H)+
5% 369 70% [HPLC )
(MHH) + | C2a hexane | ES-MS] 956
CHZG3Y | IPgy | (- BU [€13sl [0.09 | 5% . 02 g0
B5, a ‘C§| 129 MeOH/ Et OAG/
C\, 45% 509 [IFAB]
192 t-Bu 182 EtOAc/ 352 Clb
(M [ FAB] 50%
EET_(RUIE Bm hexane
174 | tBu —@—o —@—sm }2;/- B3b, C2a
175 | rBu HO — 0.30 | 100% 380 Cla, D5b
—@—N—“—CN EtOAc | (M+H)+ | step?
(HPLC
ES-MS]
176 | #Bu = 0.50 | 25% 353 MS
Q W EtOAC/ | (M+H)+ B
FyC 75% [cn 4b, C8
hexane
Table 2.3-Substituted-S-isoxazolyl Ureas
R1
/i (o]
N \ 2
o) NJ\N'R
H H
Mass Spec.L
mp TLC | Solvent [Source] ynth,
Entry R! R? (°C) {R, System Method
177 Me 169- 025 | 5% 324 Clb
_Q‘O‘Q'Me 170 acetone/ | (M+H)+
95% (FAB]
CH2CI2
178 i-Pr 153- | 0.54 | 50% 338 Cib
_O‘O'O 156 EtOAc | (M+H)+
50% pet | [FAB]
ether



W99/ 32106 PCT/ US98/ 26078 -
326 193 Clb sisz10d [err] dec 165 034 Pﬂﬁ%?%ﬁgn
(M+H) + 9 40% pet (FAB]
ether 194 —eEmrioie e T T A e
5o’ [ FAB] o4 g AGhone (M*SCH;ClZ 195
0/
B ferrl__ - H)174- 0.25 5% 4g3e Pt | (E4B)
aqsd gneipr 112- | 029 | 5% 355 A2,
95% [ FAB] —Q-S-@Hzmzm 196 [M¢OH/ - BY(M+H)+ | Bda,
90-92 0.16 5% 409 dQa 95% [FAB) gdgg/rr]
acet one/ (InMEH) CHaCI2 0
FAB 181 | iPr er 3 0.08 | 50%H2C1P395197 | O8- BU
[ FAB] H
i\ Nq T 221 NHMe 50  40R0Ac/ | (MDA
SJ .4 ded aeet-@f 50% {HPLC
0 - hexane ES-MSpci2 19
Pr - - 1020 3¢50% Cb
Eq?éou A NP 196 Five |5 48 296
[err] 194 (MR + ES?&?A"’ o %M*LH)*
95% [ FAB] C3a ©‘° N gH2C12 eﬂé"rggp Es i '] B
[err] 183 [20@; | O “(P:B“M 50 %353 c8
[err] [err] ZOq —@-0 \ /- MeOAc/ ( "PE‘EOAc/ B3(5M+H)+
50‘;{0 pet2 o([)FAB][ | Bcs | SOV;ng [HPLC
et her erjr| - r hex - | ES-MS]
351 A284 (3ai-Pr e [(mprj[so ;8}% 389 ? |
( MHH) + 201 BROAJ/- BU(M+H)+ err
0.33 50% 414 M+) A2, 15.0% ggpg;lg]
Et OAc/ El exane -
50% pet ( T185 | Py Me 023 | 30% 352 C8 ether
202 [err]}-Bu _@GJQ 188-| E1OAc/49 | (M+186%% 399
A2, 1189 E}f{&c [ ﬂ&g]H) + B4la,
o on £ oo | 3 2 v-'l
50% pet (HFL;§6 -bpr;-.,za LTet—g e |39 7 6129 %‘ 946 3o
[err] 179- : 0 NHMe Es OAc/ | (M+B)+
180 MeCH (MFH) F,_24, 50% pet | [HPLC
. \ ether ES-MS]
187 2 0.03 | 50% 401 Cs
O o N EtOAc/ | (M+H)+
= 50% (FAB)
hexane
188 O = 351 C8
@ O N (M+H)+
[HPLC
ES-MS]
» _ie ~Oo- e |1 |* | aone P b
50% pet | [FAB]
ether
190 | tBu = 021 | 5% 369 Bda,
<_—_> SN MeOH/ | (M#H)}+ | C2a
95% (FAB]
CH2CI2
191 | ¢Bu O S _@_om 0.52 fs?g’m/ ?1346+ - BS, Cda
50% [FAB)
_ hexane
192 | ¢-Bu O 182- 352 ClIb
—< >—o
184 (M+H)+
[FABJ
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| [ FAB]

95% C3a CH2Cl12 204 t - Bu
197- 0.08 woldds2106 353 A2, [ er iPcTUs9826078.99
?:uc—lgtcige/ 205( MFHF ] gsh, a o0% 13%FAB] 0 33C3a 50%
errj|-bu 9 - . 0
421 , ? err] 139 Et CAc/
(M+H) + B3R, | +Bu ‘L 165 9034 Pes% [ FABke (SalCib
ether 206 [err]-B —O'OOM" dec ? EICAE3 | (MBHP5 5%
369 C3a : , 4¢ec pet | ([FAB] atet one
( MeH) + 0504 LEAB] ether [ern]
SUBSTI TUTE SHEET| ( RBRE 26.).@_0_@199/ 32106 | 005 | 5% 353 Cla
PCT/ US98/ 26P78 = dec | 96 |aztyye/ (M - Bu
0.60 5% 274 C2a g{’;w [FAB]
MeOH (M=t 95% -FAB]
19 -Bu 1025 1 & 5%z 382
Geci2 208 £ Bu™® |~ Y0 >—0Me12};$ & 1;)/% g55371/&, iy +3§-’raB4a.
9506 [ FA] C34 qocz |1 | ofeciz
209 t-Bu [7196 | #Bu { ZIT-"UY55092 [046 | 5% 409 "2 [€3P
Me OH/ 95% |21 -Bu acctone/ | (M+H)+ (SO%D 3
94 c8 o~ D 95% / MtHY) +
50% [ HPLC *S hexang ES{MHICI221[1 [err}-Bu
0.17 30%| 197 | 3Bd4 N 21 |0.14 | 5% 409 C2a
Et OAc/ ( K/I+H) + —O_cg—qu@ dec acetone/ | (M+H)¥O[ err]
[ HLC r%%‘x;glrzm e | [FABES- /5]
198 | +Bu 7\ N 196- | 0.17 | 5% 368 A2,
—Q‘O \ 7/ Me {198 MeOH/ | (M+H)+ | B3h,
95% [FAB) C3a
CH2CI2
199 | +Bu 7\ 204- [ 027 |50% 383 A2,
_C,}'OOOM" 206 EtOAc/ | (M+H)+ | B3a,
' 50% pet | [FAB] Cla
ether
200 | rBu H, — 179- 351 A2,C3a
—< >-C \ N 180 (M+H)+
[FAB]
201 | #Bu /A 033 | 50% 414 (M+) | A2,
CN> s~)-se EtOAc | (EI] Bda,
50% pet C3a
ether
202 | -Bu 7\ 188- | 049 | 50% 399 A2,
_CI}'O'O‘SW 189 BtOAc/ | (M+H)+ | Bda,
50% pet|[HPLC | C3a
ether ES-MS]
203 | rBu 7\ 0 [179- (014 |5% 395 A2,
—QO 180 MeOH/ | (M+H)+ | B4a,
Me 95% [FAB] |C3a
CH2C12
204 | +Bu N 197- | 008 | 10% 353 A2,
‘</ I:>‘0‘<\i/) 199 acetone/ | (M+H)+ | B3h,
90% [FAB) C3a
CH2CI2
205 | tBu Cl 136- | 033 | 50% 421 A2,
MNNo —@-cx 139 EtOAC | (M+H)+ | B3h,
N 50% pet | [FAB] Cla
ether
206 | tBu _Q 213 | 005 | 5% 369 C3a
—_ dec acetone/ {M+H)+
s— N 95% [FAB]
_C CH2CI2
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212 [err]-Bu [err] 0.79 70% ‘ 421 .

B3a rr [err] Et h H) + -
step 1, wo 9912163 NH . 30% [%98&6065%
hexane ES- M5] step 2, :

C3a 213  [err]-Bu 96 0.50 50%

407 - 23 QA ) Step

[ HPLC p2f7 | Bu @-Me hekdife |7 }gs- 4 - 4% 2,

C3a 214 | [erf]-Bu D) 3%

424 d3b, [ err] 1& H2C12 MeOH/

(MtH) + D30508 | +-Bu 118- 1010 | 5% 38757 | a2, [[HPLC
/ N (] "

Et CAc/ EY 'VB? ‘Q‘S'@‘F 121 MeOH/ | (M+H)+5(%8B4a.

hexane 215 t-Bu 198-1 0. 2095%0% | [FAB) R4

C3b, [err] 200 ) cH2clMeOHW (MHH) +  D6b
[err] 209 t-Bu 45 w} HPEXZ- | 0.18 | 5% A2,C3b
Et OAc/ ES- VS NHMe | 519 MeOH/ 50%
hexane 216 t-Bu —~ Yo 0. 2U95%60% 426
C3b [eTr] Er QAc/| CHCIB narj) o+

0 10 t-Bu 048qg| y -
L G e C;T LS W | R T
217 M 20% ¢

(MeH) + | ST

HPLC T TR e 3]

- : ) D ‘ t OAE
188-  0.22 | By B C3 T aoay | o | EtOAR/
( MrH) + o pe+’[HPLC 70% [HPLC
et her ES- M5] ND 99/ 32106 hexane ES-MS]

PCT/ US98/ 2601812 ™ 1Bu 0 099 | 70419 [az1[err|pRu
214-  0.35 5% 0 A2. Ckb EtOAc/ | (M+H)+ | step 1,
215 ncet ope/ NH 30% [HPLC | B3d95%
CH2C12  220| t-Bu 221 paxane] - I%J»LES-MS} step 2,
160- 0. 58 50% 336 (MH C3b Cla
213 | +Bu 0.50 | 50% 407 Bla
| B10Aer | (MH)+ [step 1,
NH 50% [HPLC | B3d
hexane ES-MS]} step 2,
C3a
214 | #Bu 0 182- | 025 | 5% 424 Cab,
NHEt | 185 MeOH/ | (M+H)}+ | Dsb
—@-0 CN 45% [HPLC
EtOAc/ | ES-MS]
50%
hexane
215 | tBu 0 198- | 020 | 5% 444 C3b,

NHMe | 700 MeOH/ | (M+H)}+ |DSsb

—Q—O N 45% [HPLC
EtOAc/ | ES-MS]
50%

hexane
216 | tBu 0, 024 | 50% 426 C3b
NHMe EtOAc/ | (M+H)+
50% pet | [HPLC
ether ES-MS]
217 | +Bu 0 215- 426 C3b
_/"NHMe | 917 (M+H)+
~ s [HPLC
ES-MS]
218 | #Bu 0 188- | 022 | 50% 410 C3b
_/NHMe 909 EtOAc/ | (M+H)+
_Q_o N 50% pet | [HPLC
ether ES-MS]

SUBSTITUTE SHEET (RULE 26)



50%
ot 0 a9 (e et her 2 3L TUSISR60R)
pet 0:;vc: 99/32106 b 28mE0rS
got}/o8 et o0 7 et her 223
[err] p 163- 0.21 9 5% 453 C3b

16 - VEOH 2140 VF6AsT | 5% A2,C2b
oz L | P [ Lora o acctone/ CHpCi
- [ert] 9s%  208- 0|17 |5%
ES- V5] 224 ] [err]- Fu 2 oL
?E/I?-I—D+ (;30 t-Bu 7\ O-@-Me 180 95% 0 :9%87 ]5
CH2C12 225 [err]}Bu ourl 5136 o ;Vlw 0
369 - 160- | 0.58 | 50% +VE
(MeH) + e 162 | E0Ac/ 93en) FABLS’%
CH2C12 226 [ err]-Bu | [igg] F 155-  Of 50% Pa]ojlvhrljar ]
8342012 [ FAER2 221;uLer B 018 | 5% 2B@b . 54
10% 534 '@' OMe EOAc/  [[err] 234
%  pet [err]
MeOH/ (MrH) + [@rr] 1&@ ;E&em : o
228 [err| zEzls“i t-Bu 021 {5% 453 CBtI erd]
A2. C3b BO-0 SCF; | 'f&s MeOH/ | (M+H)+
95% CiH M3 29 er] - Bu| gso (HPLC
0.30 5% 370 A2, Cb CHXC12 | ES-MS] -
MFF) ” 208- 017 | 5% 353 ~
I[VIESI;]/ N "Q‘O"@ 212 MeOBCHGI+1)230
[err]- 1 78- 0.20 5% 95% AFARBD
180 Ve OH/ CH2C12 %5% -
- 10867 0.10. 6% 5% 369 3b _
glg—lng 231[ 225 {- BB _Q,s_@ T v OH; vieomr > | ety
Me 95% CHC13 237 ny L er r] %ﬁgw [FAB]
[ /N A2 O3b
igg- 028 Moh Br | ¢ Vs ocr, |15 A°'5§50%2%H,233453 § [ ¢} - BY
210- 0.06] 10% Mp1 T &% | crocn [FAg?
MeOH  (MrH T Ba N0 & ZASI 1054 10% 534 C3b
WNH 234 MeOH/ | (M+H)+
=\ =0 CH2Cl2 | [FAB]
QO \ 7/ NH
228 | tBu 179- | 024 |S% A2.C3b
_Q N 180 MeOH/
. 04 >Me 95%
\_/ CHCI -
229 | +Bu 030 | 5% 370 A2,
<:> 0 < >F MeOH/ | (M+H)+
95% [FAB]
CHCI3
230 | +Bu = 178- | 020 | 5% A2.C3b
"@'0 \_/™Me | 180 MeOH/
95%
CHCB -
¥ = 186- | 0.20 | 5% A2,
BL g B _<:>‘S‘@N 187 MeOH/
95%
Me CHCI3 -
3 149- | 028 | 5% A2, C3
2 B "Q 152 MeOH/
B 95%
SN\ CHCI3
421 C3b
233 | t-Bu 7N o cp. | 210- {0067 [10%
‘< >‘ 3 |213 MeOH/ | (M+H)+
{1‘}— CH2C2 | [FAB]
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WD 99/ 32106

PCT/ US98/ 26078

- - 0,
22 ng‘l WO dohz fgy [erlg]s 132 Neg_f%crms?s//ﬂsovs
95% CHC13 235 t-%s 71-73 0.27 5%
. . Me [errl
'S‘g;,/o G3b 234 +-Bu OMe Cg@?, 043,9c5% + _ By, " 1A2.C3b
604 (M1FZ1)6_ 0.44 | «Qpo~") * 4P %bc” aecd
+
P | cHC13
%ZrArB% 237 234 IIB:'BEt - dQ (e | |0 -%% 56 W, Cob c8
MeOHR/
50% (HALC O_CN 95% exane
ES-MS] 238 [ferr]-Bl N [erf] CHCB3 0.16 50%
403 a8 236 | t-Bu Ci 176- | 044 | 10% 437 EtjBe/
( MirH) + _@_ 17 MeOH/ 5QM+Hy+ [ HPLC
hexane ES- MS] 239 @r PTN\eA ¢ [ erfH2CR2 | (FAB]
0.15 S50 [T 2370 Bt CH, — 009 |50 % 35171 | cC8
Et QAc/ (MrH) + —Q-c \ err] EtOAc/ | (M+H)}+ pO0%
[[HPLC heXane N~ EB- Mg 24Ds50% [ enmiPIRU
215-  0.19 10D% 370 Bb hexane | ES-MS]
216 Ft238\Cc| Bu (M- 0.16 | 50% 403 c8
[ HPLC ES| MEh=/"92% ¢ Per {1 - Bu fqg:-ﬂ] ey h. 42
5% er = oH
95% . : ! CH2C12 hexane 1} ES/MS|p,
od 239 = 015 |[so % | 381° C8
s owpe | oo | TCPEGR | 1 on o
(]
g E(I;LC 1o ES- Ml  243Me t-Bu hexane | ESmsy |, O 1P
F3C 0 | AQ-m@N BEELE™ | hone | oo &
é c
hexane  ES- Mg 245 [erT]- Bu (P 100%
368 Bi#b, CB _ ES-MS] Et QAc
(MeH) + 241 | Bu |7\ o _@_SMe R E [FPLC
- el
N 95%
CH2CI2
242 | tBu O 0.74 | 100% 366 Bdb, C8
O—Q EtOAc (M+H)+
M [HPLC
ES-MS]
243 | #Bu = 0.12 | 30% 421 C8
Q OQ EtOAC/ (M+H)+
FiC 70% [HPLC
hexane ES-MS]
245 | tBu 0.68 | 100% 368 B4b, C8
‘O’O EtOAc | (M+H)+
HO [HPLC
ES-MS]
246 | Bu ~ 142- [013 | 5% A2,C3b
_@’xx 144 MeOH/
@ 45%
N EtOAc/
50%
hexane
247 | Bu 0 205- | 0.31 | 50% 410 C3b
‘Q NHMe | 207 EtOAc/ | (MiH)+
= 50% pet | [HPLC
0N ether ES-MS]
248 | Me . 154- | 0.50 | 50% 365 (M+) | Clb
~Me 'O‘O‘Q 155 EtOAc/ | [E])
Et 50% pet
ether
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ES- V5] 46 'Ler r]-Bu 0.13 5%
A2 C3b WO 99/32106 Vb O CT/US98/26078
45% Et OAc/
50% 99 hexane 47
[err]- 249 @_ 05-160- () 5%50% 380 A b
C3b O 07 162 meecng/ | (Mt |
50% pet [HPLC \0 %/_;gg lF Bbt hr
ES-MS] 2 18—MTL B 65
(Me)  Clb T2s0" T M Gl Clhco 196- Fts&\ 'iﬁl Clb
Et 5( 0}()99 acetonei ( +]
95% [FAB]
et her ND 99 CH2CI2
380 Clb et 2;3 O—OOMe 1] 2 acetone/ +H)+ | B3a.
acet one, M+H) + Et 95% [FAB] Ccia 99%
( FAB] PC12 250 Me d&cr C 196-
0.58 5% 252 B = rer 5% 364 (M+) | A2, @39
acetone/ (WH) + —@ﬁlﬂ—@N MeOH/ [Bx]( ) 95%
[ FAB] cHCl3 |CHeci2| 251 Mme
137 = 0.25 |-5% 306 A2 E drl— [ex 4381025
215- .
138 : 2Bet (M+ B3a. . err] o | Ba
95% [ EAB] C12 32 2 ] PAD -
0.18 5% o [err] | (FAB] a
MeOH  [El [ 258 ler 187- 10% 383 vy el 253
Ve _<i>‘l AN s MeOH83 | (M+H)+ AZda,
[err] [lerr] (MHHHCIZ  BfaB) C3a
ferr] [ 6r] dec LEAB]
C3a 254 | BB o\ | 9093 0% _?6 (M+) | ARE2
A2, [err [er [er 18% o/ . 1 b OH/
( MtH) + B4a, ether, Pe CHC1B
[ FAB] Clarsss o T TYASRRCE T i 09t
366 (M) A2, &a ".“D*’ 200 EtOAc/ | ov+H)+ EtB3RC/
[El] 30% pet | [FAB) C3a
ether
258 0 117- 5% A2, C3b
NHMe | 319 MeOH/
_</:\3_0 95%
= CHCI3
259 0 75% 409 C8
—(’;\}—0‘@4 EtOAC/ | (M+H)*
Me 25% [HPLC
hexane ES-MS]
260 194- 50% 424 C3b
NHMe | 195 EtOAc/ | (M+H)+
ol 50% pet | [HPLC
ether ES-MS]
261 0 216- 50% 424 C3b
_/NHMe | 549 EtOAc/ | (M+H)+
—Q-O C N 50% pet | [(HPLC
ether ES-MS}
262 62-65 5% A2, C3b
"Q MeOH/
_C) 95%
CHCI3
263 86-89 5% - A2,C3b
‘Q MeOH/
_C 95%
CHCI3
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Et : 70% pet

ether 257 wolg32106 [err]  0.33 70% PCT/US98/%6871

A2, [err] [err] 200 - Et CAc/ ( MHH) +

BBe, [ er r] 100 30% pet [ FAB]
C3a - ether 258 Me

117- 0. 14T2&79 Me ., Q3@5. 032 [5%W ©TT] A2, C3bljerr]
119 —Milor{_)-04 /)F  [Rus MDY ]

95% Bt |cHC13 259 Ne 95%

0. 37 75% 409 C8 [err]] [errdHCI3 _

Et OAc/ ( MB35+ | Me t /[~ 023 | Skerr] ef 381 A2,C3b

25% [|HPLC "*Ebt’k D % \ 15 Me MeOH/ | (M+HYhexane HS- M)
260 [err] [ferr] 194- 0.125 |96%0 [FABD4 a3b
[err] = [erhk] 195 Et CB3 (MtH) + -
[err] 266 ¢ 50% e[ HPLC |020 |5% 396 A2elf3P]

et her E$- M5 —\(é:écl _@_0 acetone/ on@+HIr g 10§09
424 c3b 217 3% Et PEAB] (MrH) +
[err] [er He 0%—ipet

Me varav ‘ UI.B T 0 <% 366 C8
et her —\-Me _Q Ve ZBZ
62-65 0.18| 5%| <P P () E10Ac/ 2O P M+HYP
95%

[err] C*ﬁ;ﬁ gg&g][err]

€
86.89 0.16 7890 Me 3P 0.14 |50 [ @867 998
95% —Me —‘Q-O-C;{ SUBSTI TUTE SHEbAc ( RUNE+186) VF
99/ 132106 Et 50%  PCHAUS98/(26078
100 264 [lerr] 145- 0. 32 |teféne | ES-MS] A2, C3b
[err] 269 | Me 146 =\MeCH 021 |50 Et % {383 C8
95% crs | —e S‘Q EOAC/ | (M+H)*
Et 50% [HPLC
hexane ES-MS]
270 | Me Hy = 0.10 [50 %365 C8
—\Me —Q—c \ EtOAc/ | (M+H)+
E N 50% [HPLC
hexane ES-MS]
271 Me Hy; = 0.14 |50 % | 365 C8
—Me} N2 EtOAc/ | (M+H)+
Et N 50% [HPLC
hexane ES-MS]
272 | Me T\ 035 | 50% 382 C8
—\Me _Q‘O‘Q EtOAc/ | (M+H)*
Et HO 50% [HPLC

hexane ES-MS]
273 | Me "@'O 048 | 50% 382 C8
—Me EtOAc/ | (M+H)+

Et oH 50% [HPLC
hexane ES-MS]

774 | Me 020 | 100% 367 B4b, C8
—Me _ EtOAc | (M+H)+
Et o _@N [HPLC
ES-MS]

775 | Me N 0.56 | 100% 435 Bab, C8
—Me —Q‘O{/) EtOAc | (M+H)+
Et F,C [HPLC
ES-MS]

776 | Me 0.57 | 5% 383 C8

—Me _Q‘S‘Q EIOAC/ | (M+H)+
Et 25% [HPLC
hexane ES-MS]

277 | Me 0.40 | 100% B3f, C8

—*Eht&c _Q N EtOAc ;

04 )
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R T AR

265  [err] . . 0.23 5% 381 A2, C3b

[err] [ 86 bos32106 MeOH/ (MrH) + PCT/&59426078
95% [ FAB) 266 [err] - CHC13 266
[err] [err] 101 0.20 5% 396 A2.
C3b (=} L / £ -V.H'H\ + err
78 M ) 63-65 [ ] 410 A2.Cla
95% (rhef™ | M | —@0 OMCHOCI2 | 267 Me | (M+H)+
0.38 50 % 366 Et [err] {FAB]
Et OAc/ (MRS | Me N . [{esar] [ot6 | 5% 381 A2l &RLC
hexane FS- M $ %66 Wé___\‘o‘\_j‘ MeOH! | (M:HI4 |50 %
367 o: Et llerr] Bt9%c/ | [FARKH) 4
[err] __50% [ Hp| ¢ CHCI3
hexane ES2805]| Me 269 _[Arv]g 189- 1°0.16 | 5% ’ %
383 C8 _J(é?@[ erF][C [err]’92 Et OAC/N;‘E,/OH/( M ﬂp ﬁ*" Et
50% CHPLC e | Bsaspexand
ES-MS]  270—fentin ferr] o ToT Ts% Y 36, %
- . (] [—.
365 e —\-Et [e”"]Q 191 MeOH/ 251%54 342M*H) +
Et ] [ erEq S_CN [ HPLG 959 [FAB] | Cla
hexane ES-MS)| 271 Me \ [erf] CHCI3 0. 14
50 © % 36282 | Me _@_r r] 1123l efr] (MrH) +414 A2.Claef 1]
[err] Bk | g I [Hesc (M+H)+
hexane ES-Mve)l B we [RAR35 509
382 C3| 283 Me rir\ » 175- | 0.16 5% 379 AXLCHAL/
[ HPLC hexap®% ES{UBB] 273 M
] 0.4 50% H.Cl'h Forel
0.56  Etoaq/ 28 |(Mhrp+ _g 2. -@rr] 33 033 Terr] AZ,C3b
50% lHPLC] & | hex 5137 b4 3"?‘?
0.20 100% 347 B4b, C8 (MM
Et QAc ( Mt M = EF 041 | 5% S ES—275 AR errl
100% 285\ Me_p, —@-OQWS Bab, | fsony [erf]”
[err] ({M+HE- t [err 1 95%
[err] ES- V5] 276 | Me CHCI3
0.57 75% 28833 C8 155- | 0.B% Ofe0%  ( VIsH) €M+) | Clb Et
25% [ HALC “O ' _Q_Oﬁ@ne 156 Eb- M S| Et0A277 | (BB [er[] 100%
B3f, C8 50% pet
ether
287 0 = 0.18 5% 379 A2, C3b
1= Oy MeOH/ | (M+H)+
95% [FAB]
CHCI3

Table 3. V'-Substituted-3-ter-butyl-5-pyrazolyl Ureas

N i 2
‘NN R
éa H H
5
Mass Spec.
mp | TLC | Solvent [Source] Synth.
Ex. R R? (°C) | R, System Method
289 H 0 0.07 50% 393 C8
—Q‘O—Q—< EtOAc/ | (M+Hy+
50% [HPLC
hexane ES-MS]
290 H 181- 381 C2b
<:> O'Q'OM" 183 (M+H)+
[FAB]
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[err]
99/ 32106
101 278
410

[ FAB]
A2. C3a
(MHH) +
CHC13 280
A2,
B4a,
CHC13
397 .
B4a,
CHC13
414
(MtH) +
A2, C3a
Et

135-
MeOH/
CHC13
A2, C3b
95%
377 (M)
50% pet

279

28

0.3

28

SUBSTI TUTE SHEET (RULE 26),

PCT/ US9 7
[weor 9932106 63- 65 %(.81!/3599/23)78
A2. C3a [err]
Mag,[ ’ 102 84 00 18 2%y %81
ST e e e
Ve [err 189- | ex 397
[F"zb ETC H [eTTE N P2 Ei%ﬁ g () +
EY 0 /)Me 95% - HEJ_C C34
EB-MS)| 281 |Me 189- 5%
A293 H % _@_ré 0.53 [ 50% cg ViFH) +
[erxdy S Me DBWAC/ (MB—EAB] C3a
2 [ enr] 5002 3- [HPLC
?9291\/0(5‘% = [err] lerr] hexang 25 | ES-MS]
28 < >I:B 175- D. 16 5%9 C8 379
[lerr] [er@l\r 1y7 ( MtH] +
95% FAB] }g;ﬁa? D84 err]
3 5 Ad-h fs)7
I 027 351 Clc
it ~ OO S0 | o
5 {Mernr] E\g}/e 5%
[lerr] [err] hexane o
296 QHCES 1286 ¢l 059 | 50%  d4%27 0| ex  po%
ab 156 _@ EtOAc/| [EI] [E©OAc | (M+H)+
et{her 50% [FAB]
55 = = hexane
) /= 030 | 60% 350 Cda
—O‘C \ N acetone/ | (M+H)+
40% [FAB]
CH2CI2
298 H 007 | 5% 368 Bda,
— MeOH/ (M+H)+ | Cda
s N 95% [FAB]
299 H —Q T
= 0.18 [5% 367 (M+) | Bda,
_Q‘S"CN MeOH/ | [E]] M) Caa
95%
CHCB
300 H 0 160- 408 AS, B6,
1o CF, 161 (M+H)+ | C3b
NHM [FAB] isolated
_O_o at TFA
301 H 2 2 o
= 28- | 024 | 10% 351 (M+) | C3a
O O'CN 232 MeOH/ | [ET]
. dec CHCI3
02 H 204 | 0.06 | 5% 364 (M+) | C3b
O O_Q'Me acetone/ | [EI]
95%
CH2CI2
303 H 110- [005 | 5% 408 C3b
—Q N 111 acetone/ | (M+H+)
0 D 95%
S CH2CI2
304 [ Me Hy = 0.10 |20% 380 Cda
—Q‘O'C"‘CN acetone/ | (M+H)+
80% [FAB]
CH2CI2
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287 [err] ' [err] 0.18 5% 379

A2, C3b WO 99133186 r | MeOH  PCR/USE8/26078
95% [ FAB] CHC13 Tabl e 3.
N - Substituted-3-tert-butyl-5-pyrazm3yl Ureas [err]
gﬁstshspea 305 : Mc] . 93{ 0.1]9231 mgd:c g;/oetnt B3a [ Jource]

yn : err erorerr Et©®Ac (ME)st grtep 1,
Method 289 [lerr]H L@_OS@WC [HPLC | B12,
393 . C8 = MM+ [err] ESPIS)7 | DSHEt QAc/

C(MHH) + 5044 [|HrpC2.
hexane ES: MA] ?gh H [errl 181- C3a
381 C2b 306 Me 38 Vel /= [erjr] [®B |30% 378 Bl,C3a
( MeH) + [ FpB] C’C‘C"‘[ suBSTicterFE SIHEED*(RULE 26

70% [FAB]
WO 99/ 32106 20D
PCT/ US98/ 269373%7 Me Me 135-~ (?03 28;;‘6% IZt'Loi; C3a
e A/ whi 5 YN )-S5 | 13; PBroac | (M 00
C h( H) . ; 70% HPLCV 7P
([)HEI?:C 500 exape ES- M5] [err] 293 H hexane ES-MS]

- 0 308 me~ = 035 | 70% 382 Bda, |
Et OAc/ (VB — >—S§\ N (I\/HrHr Y7 | acotoner | MeHp | C4a PO%
[ HPLC hexane ES-MB] | 294 H | 30% [ er r{][{FaB]

369 8 CH2CI2
309 Me _Q 046 | 70% 382 Bda,
acetone/ (M+H)+ Céa
S_CN 30% [FAB]
CH2CI2
310 Me CFs 032 | 70% 450 B3b,
= acetone/ (M+H)+ Céa
@ S’CN 30% (FAB]
CH2CI2
311 Me 0.09 | 50% 381 Cha
—O“S‘Q EtOAc/ | (M+H)+
. 50% [FAB]
hexane
312 Me _ 0.61 | 100% 397 B3c,
O 8 O OH EtOAc | (M+H)+ | Cla
[FAB]
313 Me 025 | 50% 453 BS, Cda
O S'Q'OB“‘” EtOAC/ | (M+H)+
50% [FAB]
hexane
314 Me H, 0.65 | 100% 462 B6, C4a
—Q—c NH EtOAc | (M+H)+
i_BuFO [FAB]
315 Me H, 0.67 | 100% 478 B6, C4a
—-< >-C NH EtOAc (M+H)+
z-BquO [FAB]
316 | Me H, 0.50 | 100% 378 Cla
—@—c NH, EtOAc | (M+H)+
[FAB)
317 Me H, 033 | 100% 420 Cda, D3
—Q—c NH EtOAc | (M+H)+
Me)“o (FAB]
318 Me H, 0.60 | 10% 478 Cda, D3
-@-C NH water/ (M+H)+
0 90% [FAB}
HOC CH3CN
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(MtH) + (HPLC :
ES-MS] 295 WO 99732106 0. 2’?:/1'/05957%\%@'_')
351 Clc Et OAc M+H) +
50% [ FAB] 104 hexane 296
H 319 11 Me O H 05855 3 @27 Céa.D3 | CLC
Et OAc/ ( NiH) + ¢ 2 W= NH | EOAc *T[FAB]
hexane 297 H = 60%
350 R P tenrt 0.52 Algp% 380 cf'ceihone/
( M-H) + _< >_0_< :>_NH =2 Ao¥P% FAg)C4a
CH2Cl2 298 H ? EtOAc ( + 5%
368 4 — Al M-H) +
Cla 3 Me AN-o _GN 0.25 :gef; 9)5(V 356“ ) %AB]
CHC13 299 ! rrl 0% FAk18 | 5%
367 (M) Bdj, CH2C12 M[J [ El']
C4a 322 | Me §570 [ To0% 452 Cda, D3 IC13
300 H r&OO-NH 160ROR: | (ke |
légg AS, B6, ) EtO q1 [FAB] ( M+H)
, | M 034 [60%  |B06TI [ caa
i sol at ed s'l-' " \301 ﬁ ace:one, (M+H)+
228- 0.24 100% 551 (M+) C33 40% [FAB] 232
MeOH/ [ El ddc CHCE320180?
[err] 324 |208e 0. 06 B 036 (Mo (51 396 Cda
acet one/ (El'] —Q—GS \ N acetone/ | (SHp+
CH2C12 303 H 4040- (.[FAB)5%
408 C;gﬂ [err] 111 CH2CI12 acet onge/ (MFH+)
95% CH2C12 Me e <:> 1412 365  0la® 20%
3800 CAa O_O acetdne/ MtH) + | (M+H)+ i
80% (=AB] CHAC12 [FAB]
326 Me H, ~— 161- | 0.15 | 4% 364 C2b
: c4 N 162 MeOH/ | (M+H)+
96% (FAB]
CH2CI2
327 | Me 228 379 C2b
"@‘O'@‘Me dec (M+H)+
[FAB)
328 Me 030 | 5% 422 C2b
—Q N MeOH/ | (M+H)+
0~ D 95% (FAB]
S CH2C1I2
329 Me 046 | 100% 464 Bic.
N EtOAc | (M#H)+ | Cda
_..< >_S_QS ] [FAB]
330 | Me N 0.52 | 100% 506 Bic,
—Q‘S‘(SD EtOAc | (M+H)+ | Cda
CF, (FAB)
331 Me 075 | 100% 421 B3c,
O o <> < EtOAc | (M+H)}* | Cda
{FAB]
332 | Me D O 0.50 | 100% 465 Bic,
0 SCF, EtOAc (M+H)+ | Céa
[FAB]
333 Me Q 050 | 100% 349 Cda
EtOAc | (M+H)+
Q {FAB]
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SUBSTI TUTE SHEET -( RULE 26) WD 99/ 32106

PCT/ US98/ 26 wiB99/32106 103 305 Me PCT/USY8/26078
99- 0.19 100% 452 B3a ' [err]
101 Et OAc (MtH) {psstep 1,
[ HPLC 514,334 ES"W@E WIT - )
step 2. B00% [er®—\ 309 0 f;,ojfc 2\'.11;;,* 55"
B1, C3a Oacel onet MrH) + | (FAB)
70% [ FAB] —@— -@ crbci2| 307 M
[err] 135 § G%Me $0 405 053 V005 T 53 137
EtoAc/ (M —@-o-@—un N N N T
[ HPLC 308 Nexarigap |ES Mol
308 Me Fer-+0-35 "%% . %g;’—ﬁ
B4a, 336 Me —@—S'—@—OPr-n 042 gﬂ ‘l%et i f+ (1 1 a
30% [ FAB] 309 CHRC12 gﬂ A;‘{% )
0. 46 70°/c 3P4 -CRACF e Samelnisy) 4330 Wida) g; T4a,
30% [Fhg[ | 310 0 ) et Iy
310 Me [err 0.3  |70% A5@ AR B3b,
acet one/ M3&)|4(CH,).CN a 037 | 50% 404 A3,Cib | 30%
[ FAB] 310 d|\$| ) —QO‘@QCM EtOAZB1 | (MerH)+
0.09 50% | 381 C4a Et} Go%6/ [APLL +
50% [ FABL 381 Me hexane hexane BSEPIS]
0.61 1009 33397 __@C, Me-NH 159- Et} OAC 508 AS, B6,
( M+H) + %a 318 |Me O |16t E?Xgp C2b
_Bu 0 )
[FAs] - 3j3 Me e M~ ; 0.25  sonlrAn (f,fﬂ)
50% [ FAB] 313 M [err]
hexane 314 Me [err] 0.65 100%
462 B6, C4a [err]
Et OAc  (M+H) + [err] I - Bu
( FAB]
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=

315 Ve [err] 0. 67 100%

B6, C4a : ( MHH) +
( MrH) + W0 95/32106 : t-BuO I':’F%?s’m?m
Me [err] 0. 50 100% 378
Cha Et OAc 106 (MiH) +
[ FAB] 317 Tak}él# 5-Substituted-2- fn@fh’afol\l Ureis 00% 420
C4a, D3 [err] R' ‘Et OAc  (M+H) +
[err] (FAB] 318 Me [err}N)f~ 0Q _30% '
478 C4a, D3 Q mﬁt er/
( MirH) + 90% [ FAB)
[err] CHICN SIUBSTI TUTE _SHEET
(RULE 26) W0 {99/ 32106 o | TLEo] Solvmny l[\gass esf“' Synth
I '
glcggU898/1(2)(6)00/078Enw Rb4 Rigo g 1CO IR 04 Systg'm i 4 “VES | Method
Et OAc  (MrH)-| 340 | #Bu _Q_ o OMe [l 18 399 B3a, C3a
[FAB] 320 | Me err] gié* g’Agb“% 380
Cla : )& (M+H) +
[FAB] 321 N T /Bu = 0.26 W Caa 390
C4a —QOQN Meomcet(mﬁ4+ ( M+H)
40% [ FAB] pCi 273221 Me 95% | [FAB]
0.52 100% 452 C4a, D3 CH2CR2 | [err]
Et OAc (MHF)342 | #Bu T 38p FAB] | B&23a | Me
[err] 0| 34 0% 396 CAdM+H)+
[err] S—CNacet one/| (MHH) + (FAB]
40% [ FABE R — 3R —+p
0.36  60% B Y0642 )-Me [030°'5% r]383 A
acetone/ (MHH) + —C "‘“;.’:,‘0["%; &d;g)+
CH2CI2
344 | 1Bu 0.60 | 10% 412 C3b
—Q' ‘@“ . MeOH/ | (M+H)+
Me CH2C2_| [FAB)
345 | tBu 245. | 023 | 100% | 456 B3a step
NHMe | 559 EtOAc | (M#H)}+ |1, BI12,
_Q_ OMe [HPLC | D5b swep
ES-MS] [2.C3a |
346 | t-Bu 0.10 | 50% C3b
NHMe EtOAc/
= 50% pet
ether
347 | #Bu 0 0.13 | 50% 441 Cib
NMe, EtOAc/ J (M+H)+
—@—0 N 50% pe{ [HPLC
ether ES-MS]
348 | tBu 0 0.14 | 5% 441 C3b,
- NHEt MeOH/ | (M+H)+ |DSb
_@_0 TN  45% [HPLC
\ EtOAc/ | ES-MS]
50%
hexane
349 | +Bu 0 023 | 5% 461 C3b,
c NEMe MeOH/ | (M+H)+ |DS5b
—OO N 45% [BPLC
EtOAc/ | ES-MS)
50%
hexane
350 | rBu 0, 0.09 | 5% 461 C3b,
cl C/?*NHM‘* MeOH/ | (M+H)+ |Dsb
= 45% [HPLC
'@’0 W EtOAc/ | ES-MS]
50%
hexane

SUBSTITUTE SHEET (RULE 26)



40% [ FAB] CH2C12 325 Me
147- WO 99/32106 365 Clc PCT/US98/26078
149 ( MtH) + '
[ FAB] 326 Me H2 107 161- 0.15 4% 364
C2b 351 | rBu 0 16313 | 5% o (dvkH) +
96% [ FAB] Me MMe 2| 327 VateOH/ | (M+H)- | Dsb
228 : o Gt a 45% [HPLC
dec M- M4 EtOAc¢/ | ES-MS) [ FAB]
328 Me 0430 56%0 422
C2b hexane ( M-H) +
95% E -Bu 0 159- 1 0.10 | 50% 427 C3hbCcH2¢12
3290 " ( AEF gNHMe 1600 | 46 E%w/o (M+H)y* 464
0 N o pe M+H) +
gﬁ;'_ D \ ether %?i;'s?s] [ .(:,\ H)
330 Me 353 t-Bu [err Cl 0.47 1{?% 0% C3b 506
B3c, & o—@—cn | crocn E ( MrH)|+
C4a [ err] N [ EAB] g?ll
[err] 354 | +Bu . 0@00_0 03143 10% 371 B3¢, | C3b
Et OAc (MH) +| a N B32 |Me | MeOH/ | (MHp
100% [ FABL—}332—Me 2C12 | [FAB] 1 g 50 |
100% Z%sg i-Bu B3 Cl 051 {"10% - | 400 C3d
Et OAC (MH) +|  ca —@—o—@—cn MeOH/ | (M+H)+
[FAB] 333\ N G2ER [‘ﬁﬁﬁ%% 349
C4a 356 -Bu _Q_ o M 043 | 10% Etf @R (SAPH) +
[ FAB] YN | suBSTI TUTReSiEET (MHE P6) VO
99/ 32106 Cl2_1(FAB] oo Uggg 26078
357 | +Bu 7\ _@_ 0.70 | 10% 416 3
0 SMe MeOH/ | (M+H)+
| CH2CI2 | [FAB]
358 | tBu = 0.11 [50 % 438 C8
Q O'Q EtOAC/ | (M+H)+
F+sC 0% [HPLC
hexane ES-MS}
359 | tBu 0.06 | 5% 432 C3b
@ § < > SMe MeOH/ | (M+H)+
95% (FAB)
CH2Cl2
360 | Bu 020 | 50% 385 C8
“@'O‘Q EtOAc/ | (M+H)+
HO 50% [HPLC
hexane ES-MS3]
361 | +Bu Me 107- | 005 | 30% 412 Ca
_Q'N OMe | 110 EtOAc/ | (M+H)+
70% [HPLC
hexane ES-MS]
362 | tBu _Q 0.16 | 100% | 370 C8
_ EtOAc | (M+H)+
o-{ N [HPLC
'Q ES-MS]
M 0 . D :
363 % e NEES 0.12 :-:?gﬁc Cda, D5b
Et
O
364 | Me O 183- B3d step
—‘vEl\t’fe NH, | 185 2,C3a
—< >—o—< i
365 | Me O 0.19 | 6% 413 A6, C3b
_!v Me 0 -@-OMC MeOH/ (M +H)+
Et 94% [FAB)
CHC13
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Ve

105 334 0.60 100% 471
B2. C4a WO 99/32106 [err] 12069826078
( MrH) + : [ FAB]
335 M 58 0-52 100% 466 Cda. D8
[err] 366 AT | = 3 D T H%e, C3b
[FAB] 336 | “¥e| —Me| [ J_\S—o-&éln 8- 103401 0% loow | "a5H
B5. C4a Et t OAC 94% (MFH) +
[FAB] 337 |-CH drr]-CHerr] CHCI3 433
C3a 367 | Me 0.20 400 AQVE)
[FAB] 338 |[err] —‘fé"’e ‘[@] 0.37 |(oseay 404
A3, Cb t s—Q_lN (FAR] OAC ( NwH) +
50% [HFL'S(; E - —hexdgne
ES-M5 339 68 L Do | |58 AL s
A5, BS, [ el ] 18 terr] “@i/*’ie_
EII\:/ZE?+ Cab [lerr] CHCI3
369 Et = 180- 1 0.19 | 5% A6, C3b
% O S'QN 181 MeOH/
t 95%
CHCI3
370 Et 168- | 024 | 5% A6, C3b
"*E @ 0 < > OMe | 169 MeOH/
t 95%
CHCI3
37 Et = 168- | 0.17 | 6% A6,C3b
= @ O_QN 171 MeOH/
t 94%
CHCI3
372 Et = 156- | 0.19 | 6% A6, C3b
—<E <:> S“QN 158 MeOH/
t 94%
CHCI3
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SUBSTI TUTE SHEET (RULE 26)

WO 99/ 32106
PCT/ US98/ 260¥@ 99/32106 106 Tabl e 4. PCT/US98/26078
5- Substi t ut ed- 2-t hi adi azol yl Ureas [err]
[err] 109 Mass Spec.
np  TLC  Suhslesis-Sulfsiated3Qhienyl Giead h.  Entry Rl err] Rlerr]
g[ gr7r] O 5(VR, %St em - C3R1 Met hod 340 t - Bu eOH [err]
. () a, C3a
MeOH  (MHH) + Sd j\ , 95% [ FAB]
CH2C12 341 t - Bu AN o 0,26 5% 370 C3a
MeOH/ ( M+H) + H H 95% [ FAB]
CH2C12 342 t - Bu :
Bd4a, C3a MtH) 4
[err] {{F AB] By TLG - BSplvent Mass ymtlnti)
0. 30 5% E;;}y ?%‘L 1 y (;4C4) -::r i:rstem Spec. Method
acetone/ ( WP+ | +Bu _< >—O--< > - 1068 |5%
[ FAB] 145 ;tgi:me/ Cla
CH2CI2
374 +-Bu Me 0.52 |30% 381
_@_0 _@ EQ0/ (M+H)+
70% pet | [HPLC
ether ES-MS}
375 t-Bu 0.26 0% 397 need
@ O'O'OM“' EQO/ | (M+H)+ | recipie
70% pet | [HPLC
ether ES-MS]
376 t-Bu =N 0.28 | 50% 368 need
—O-O \_7/ E20/ (M+H)+ | recipie
50% pet | [HPLC
ether ES-MS]
¥y t-Bu 57 381 Ada
~ S0 e ey
[FAB}
378 +-Bu Hy = 0.15 50% 365 (M+) Ada
~ y-cXn EOAC/ | [El)
50% pet
ether
379 t-Bu 044 50% 383 Ada
@ o @ OH EtOAc/ | (MHH)+
50% pet | [FAB]
ether
380 +-Bu - 384 Ada
~ sy (M+H)+
[FAB]
331 t-Bu 176- | 0.45 20% 425 D2
<:> 0 < >‘°""" 177 EtOAc/ | (M+H)+
80% [FAB)
hexane
5 Table 5. Additional Ureas
Mass Spec.
mp TLC | Solvent [Source] Synth.
Entry R? (°C) {R, System Method
382 - 161- | 071 | 20% 367 - Dl
163 EtOAc/ (M+H)+,
¢ 0 @Me 80% 369
= N'U\N' hexane (M+3)+
Br H H [FAB]
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CH2Cl2 344 t-Bu 0. 60 10% . 412
C3b MeOH  MeOH (M
WO 99/321
[err] 3% [FaB 345 t-BU Aefrusgpenns
100% 456 B3a step [err] 250
Et OAC (IVHH)ér , B12, 110
383 145. | 057 | 5% A2,
[HPLC DSH 47 MeOH/ b
ES-M51 2 (Ba 346 O O ! o5 0.10 5@%
C3b b N N Ft QACH CHEI
50% pet her 347 %-BJ
0.13 50% [ 3841 03 132- 033 | 5% 339 A9,
Et OAc/ (M+H) + NN O o 50985 pF [ HRLAGetone/ | (M+H)= Cld efher
ES-MS1 348 t|-BuN_ i X O O B%14 | (HPEC ES- 444
C3b, NN [érr] | CHASOH | MS| MrH) § Dbb
N —A5% FHPEE et Et-Pact
385 |~ L 0.60 [s0% ' 11462
ES- MB] Q { 2oac 50 Reen)-
hexane 349 1 -|1Bu . o N_O 05 C ES- 461
c3b, N en ] LU hrr hexae | Ms) MEOH  (MeH)+
D5b H HH N~ SCFs 45% [HPLC
Et OAc/ ES- NB] ‘ 50%
hexane  350f 386 [[-B 028 PsWY_ O3  A0A7.
C3b, o berr acetbROH] (MeMH] €14 P5D
[err] N A 59 PLC 95% {FAB)
Et OAc/  ES- Ng] NTNTN CH2CI2 50%
hexane 32106
hoT, Lsos 260y —gr 10f 351 |30 M%E;e
0.13 5% 440 O S Me |
MeOH (M- D5b]%N’kNJLN 2N lerf] (FAB] -
HPLC [ HPLC H H Et OAC/ _ES{ VS
50% 388 xane 352 t-Bu |1745 [err] 424 Bdb, €8 9-
0.10 50% 3 o @ Ehggl?c)éﬁrsr] NHVe| 160
N :
Et OAc/  (MHH) + NN v
H H
0% " NHE!
389 198- Cab,
o 200 DSb
N 0 E)
N
NHPr-1
390 169- | 023 | 100% Bab, C8
o O QO 170 EtOAc
2,00
H H
NHMe
391 167- | 0.12 | 100% Bab, C8
N§ 9\ JOL OO ~ 171 EtOAc
NNTN N
H H
392 0.08 | 50% 400 C8
) EtOAc/ (M+H)+
N JOL O 50% [HPLC ES-
N NN N hexane MS)
' H OH <
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InVitro raf Kinase Assay:
In an in vitro kinase assay, raf is incubated with MEK in 20 mM Tris-HC], pH 8.2
containing 2 mM 2-mercaptoethano! and 1060 mM NaCl. This protein solution (20
pL) is mixed with water (5 pL) 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,.

incubated at 32 °C, usually for 22 min. Incorporation of *’P into protein is assayed by

The reaction mixtures are

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 pM ATP and 0.4 pM MEK are used, In
some experiments, the kinase reaction is stopped by adding an equal amount of

Laemmli sample buffer. Samples are boiled 3 min and the proteins resolved by

SUBSTITUTE SHEET (RULE 26)

[err] : 50% pet [HPLC et her ES- M5] 353
t-Bu wo 99732106 CL 0.47 10% 438 PCT/U848/26078
[err] MeOH/ ( MHH) + [err]
‘CH2Cl12 [FAB] 354  t-Bu " 0.31 10% 371
C3b MeOH/ ( M+H) +
CH2C12 [ HABo3 t-Bu @lss | 90% 4351 | B10%
400 C3b Et0ACCHAAM+H)+ | B¥R.OHI
(M+H) + O NN [ FAB] 3%60% t - BUFAB] C2b
0. 43 10po hexane [ grr |
MeOH  (M#H) + \%th;'é, AB] 357 | r-Bu [drr]
0.70 10Po 416
MeOH  (MeH) a2 | #AB] 358 t-Hy
[err] 394 OEt (2‘3% 438 %7“) Cs
Et OAc/  (MrH) + ec +HY  150% [ HPLC
hexane ES- VB 8 [ernr] HPLGEFq SOE :
432 C3b lerriNea (MR +
95% [ FfBjgs 043_] 50% 2CY 353 300 T L'_#U
[err] 2~ 50% 38pE0Ac | (MHR)+
Et QAc/  (MH) + @ HO | so% (FAB]  [50%
[ HPLC N Z*Me 1exan; Chexhfs] | 361 |- Bu
[err] 005 30 12 3o
[err] 11096 Et OAc/  (MtH) + 417 C8
70% [ HPLC hekane | ES-Ms]  BRYHN: _BU
0.16 100% E% Frr% Bt OAC M+H) +
(HPLC ; 0.112
100% . t
397 ek Toas 5% LT3d0 Cib
Et OAC " 364 M 57 acctone/ | (M)A 83
B3d step o [er ri 9594 [FAB]
2, C3a 365 o) ] 6% | cH2CI2 413
A6, C3b j@r@ @ MeOH  (M+H) [+
Et N N D4% [|FAB]
CHC13 |
5 BIOLOGICAL EXAMP1LES



WO 99/ 32106 PCT/ US98/ 26078
108 366 k652106 248-  0.34 6%

A6. C3b 249 Vo  FCTIUSOBZENTR,
94% CHC13 367 [ e”ﬂ 0. 20

400 6. C3b . . (g& T .

(MeH) + electrophoresis on 7.5 7y Lpgmmli gels.  Gels are fixed, dried and exposed jq-aR;

' 368 Etimaging plate (Fuji), Phos atiorl i3 dnalyz&Pusing a Fujix Bio-Imaging A6
b ging plate ( 1,8)3 p o y ng j ging
95% Anplizes SystgBo Et 180- 0.19 5%
A6, C3b 181 A Et

95% All compounds exemplmeegjlspaxeq ¥Csos of hgtween 1 nMand 10 "%r r] 168-
0.24 §% A6, C3b

169 MeOH/ Et _ 95%
CHC13 371 Cellul av: 168- 0.17 6%

éﬁ% C3b For' in vitrpygrowth assay, human turE(Pr_ce:lﬂ7 iines, inch,tdir'\l/é3 gﬁ'{ not ligyited tp 15['
6% HCT116 and SLDS3containing mutatdd®K-tas gededBare used in standard
MeOH/ lerr] 158 94%

CHC13 Wopbfepations assays for anchorage dependent growth on plastic or anchorage

E_ng g?? ﬁ?ﬁ? gg%ggqeﬁfigrﬁygrowﬂbgnssoﬁ agay. eI;IpITxan tumor c%eﬂ ?in-gg er!eree o%tained from ATCC

(Rockville MD) and maintained 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 aliowed 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 (Boechringer
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 uCu
*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 compléte media in 24-well tissue culture plates. Complete
media plus dilution series of compounds are added to wells and incubated at 37 °C in
a 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 coldny size and number of colonies are quantitated using image capture

technology and image analysis software (Image Pro Plus, media Cybemetics).
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np TLC '“Qp;gysé% Mass Synth. Entry R err] I\Fe%"cj)sc?m&q?g
b

Rl err] ([err] O R, System Spec.

t-Bu 144- O ﬁ% 5% AdDb.

145 acet one/

95% CH2Cl12 374 t-Bu Me 0.52 30%
381 i

0% pet | Hl;l‘ﬁlese assays establish titTthe compounds of Formula I are a&tive(®b inhibit ('zl\fetliﬁrﬂea:ﬁe
ES- MS] 375ct1vxty81d to inhibit oncogenic cell growth. 0.26 30% 397

need Et 20 (MtH) + recipie

70% pet [HPLC 0.26 ether ES-Mg|

376 te Bu tr] 0.28 50% 368 need
Et 20 5 Ig[ Vive Aslﬁ

50% pet [ HRAXCin vivo assay of the 1nh1‘o1tory effect of the compounds on tumors (e gt hsehd

ES- M5 377 t-Bu d[err Ada
1

( MFH) + cancers) mediated E)y raf kmase ¢anApjperforrre as fellows: [ er r ]

0. 15 50% 365 (M+ Ada

Et QAc/ [ El] 50% pet
ether 379 CDI nPHu mice (6-8 we€Ks d1d) areGnjécted subelifneonsly mto the ﬁank at 38310°
AMa Et OA ( MeH) +

50% p&@ [ R&B§ with human colon adenocarsitoma celldg®. Thetmipe are dosed f-ps Y. or p.o.
?E/il—b + Qéﬁo 30,800, or 300 mg/Kg begtrgmg] on approxjigatelyday-10, wheggumor size is ;5 -

D2 between 50-100 mE/ ‘Animals are dobéd’for 14 cobelhtive days once a day; tumor
80% [ FAB] hexane
Tabl e 5. Addiize wasahonitozeswith calipers twice a week.
Mass Spec. np TLC  Sol vent
[ Sour ce] Synt h. Entry [err] [err] (O R, System
g/gghOd 15 3821‘he mhxbxtory( efﬁlz_ci:)t of the compounds on Jf@fjklfxaesrgra]m theréfo¥e on tumdR/(e.g,, D1
80% 36®hd cancers) mediated by faf kirase can further be demonstrated in vivdhaccarding to
(Me3) + the techniqis of Montd et al. (Nat. Med. 1996, 2, 668-75). - [FA]
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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WD 99/ 32106 PCT/ US98/ 26078

110 383 WO 99/32106 145- 0.57 5% PCT/US98/2609€ ,

[err] 147 MeOH/ ‘ C3b [err]

CHC13 384 }5 - 0.33 5% 339 A9.

[err] 135 acet one (MtH) - ad

95% (HPLC ES- [err] CH2C12 VE] [err]

385 0.60 50% 462 C8

Et'OAc/ (MHH) + [err] 50% [ HPLC ES-
‘Terr] [err] hexane VB] H H H 386

0.28 5% 339 A7, acet one/ (M+H) + ad

[err] 95% [ FAB] [err]

CH2C12 [err] 387 :

340 5 B3b [err] ( M+H) + step

[err] [ FAB] 1,2, [err]

cd [err] 388 = 174-5 424

B4b, C8 ( MHH) + [err]

[ HPLC ES- (M+H) + VB]

[err] [err] 389 198-

C3b, [err] 200

D5b 10 [ SWHATIS CLAIMEDIS; [err] 390 169-

0.23 100% B4b, C8 170 Et OAc

[err] H H

1. A method for the treatment of cancerous cell growth mediated by raf kinase

comprising administering a compound of formulal

|
A-NH-C-NH-B I
15 wherein 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-
20 halosubstitution, and X, wherein nis 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,s cycloalkyl, C-C,, aryl, C;-C,, alkaryl, C,-C,, heteroaryl, C,-C,, alkheteroaryl,
substituted C,-C,, alkyl, substitated C,-C,, alkenyl, substituted C,-C,, alkoxy,
25 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-halo substitution;
30 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 per-halosubstituted C,-C,,

HLIITELR L ———r—




NHMVe 391 ‘ 167- 0.12  100% | B4b,
C8 WO 2732106 171 Et OAc PCTAUSBREGTS 302
0,08 50% 400 cs8 Et OAc/  (MrH) + [err]
50% [ HPLC ES- N 115 hexane Mg [err] .
\1/\?199/ 32106 alkenyl up to per-halosubstituted C,-C,, cycloalkyl up tooper-halos%ginm €108/ 26078
. 0 .
B10, aryl and up to per-halosubstituted C,-C,, heteroaryl Et OAc/ ~ ( I\/H—I) +
B4b. vl enr] 5 g B C2b
Bab. wherein Y 1{- OLLs, NRS), «CHy)- -, -ca(dHf QCTIQPQ NHVE
| 594 ] [ er AFR’C(O)NR® NR°-, -NR‘%C%SOC(O)NR’- -(CH,),S-, -(CHRLN(R)-, -o@sng,,,,
err
HPLC ESS  -CHX',36%-, -S-(CH,),- and -N(R’)(CH,),-, 0, 48 50% 383
C8 _ . [err]
50% (Fag] m=13, and i htlogen; i) " 396
417 3 Ar is a 5-10 member aromatic structY¥ Bbiitaining 0-4 members of thelgtbdg
[ HPLC ES- [err (%S
[err]H copsting of nitrogen, oxygen and sulfur which 1§ 5nsubStithted &Osubstitutedliy0
ab halogen up to per, bstitution and optiongll]:’y7substituted l?ycgi,? N Lein I\ﬁ_sb (f
[err] [

[err] 10 to 3 and each Z is independently selected from the group consisting of —CN, =0,
-CO,R’, -C(O)NRR?, -C(0)- NR?, -NO,, -OR’, - SR?, -NR’R?, -NR*C(O)OR?,
-C(O)R’, -NR°C(O)R?, -SO,R’°, SO,NRR’, C,-C,, alkyl, C,-C,, alkoxyl, 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

15 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?, =0, -OR?, -SR?, -NO,, -NR°R?, -NR*C(O)R*,

-NR’C(O)OR?, C,-C,, alkyl, C,-C,, alkoxyl, C,-C,, cycloalkyl, , C,-C,, heteroaryl,

C.-C,, aryl, C,-C,, alkheteroaryl and C,-C,, alkaryl, and

20 '

Ay
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5 Bl OLOG CALL EXAMPLES In Vitro raf Kinase

Assav: In an in vitro kinase -assay, raf is incubated @S%o.;sn 20
MM Tri s- HC WOR3&106 contai ning 2 nM 2- mer capt oet hanol m M
NaCl. This protein solution (20 [err]L) is mxed with water (5

[err]) or with compounds diluted wil¥ distilled water from 10 10 M
stock sol utions of conpounds dissolved in DMSO. The kinase reaction is

) R 11,00 T

m xtures are Hmcubated at 32 [err]C, wmsually for_22 mn.
I ncorporation of [erg]p {tho pr@tei i s assdyed by R harvesting the
reaction onto pho ul 0S§ 7 washi way fre unts with a 15
1% phosshori c aci ution and gijantitatijpg Phosphofyl afi on by |iquid
scintilPation s ounting hi gh t hput ﬁLr':BQl ng, 10 [err] ATP
and 0.4 [err] MER are used. In "sone experinments, the kinase
reaction is stopped hy addi ng gh equal anoumt of R' Laenml i rsanpl e
buffer. Sanples ar e}i)i led 3 mn and the pr/q{,t\ei ns resolfked b

) WO
99/ 32106 N™ "N N7 S

y

N7 "0 Z N i Z |N
PCT/ USO8/ 26078 | o__K N_K —1-% —
el ectrophoresi s onNT.'%&L'aemﬂi gel's. Gels areXi'xed, dried and exposed to
an imging plate (Fuji). Phosphorylation is analyzed using a FujiXx
Bi o- | mé§i ng Anal yzer System , Al'l conpounds exenplified
di spl ayed [err] of bgtween 1 nMa&ld 10 [errf 5 ' | 1 ul ar Assay:
For in vitro growth pssay, | i nes, incljudi ng but not

limted to mut at ras genes are used
in standard N r chog endent growth on
pl astic or anchorage 1 i ggrowt hNin“soft agav. Human tunor
cell lines V\%; raptained from ATCC (Rockville MD) and maintained in
RPM with 10% heat inactivated fetal bovine serum and 200 nmM

glutanmitfe. Cell c®'tisrselentedifromarthe dutipt consisting of dialogeme@,-Ciottkyl, C,-Cyo

G bco/ BRL (Gai thersb , .MD) except for fet ovine serum {J

Bi osci ences, cycloalkyl, &%@ﬁ&?a‘?@ s Com &Y pamajllf%'y PRI P?M‘?SB#@&%; ot
anchor age depgadens (ghaw 5 C,-CLO%yRlohlkyEaly & PirtnatRaBafutal®, @f- vel |
tissue cul ture pl é‘g pgir’]‘%ﬁgﬂ%gmg% t(c:)3 gPtoC{ggL 0\)/,err]1Ji gh?6 at 37(&?%] C
in a 5% [ err Jhetencarplatuprto y@odplosutstitubede Ci-i ¢ aryh, etidiup teepiérehalosublstiteted Shseri es
and added toail? VFH cell cultures. Cells are allowed to grow 5 days
typically w t3caayh feeding of fresh conpound contai ning nmedia on day

three. gyoliferati@ngiseB bR tBE group consisting of H, -C(O)R?, -CO,R’, -C(O)NR'’R’,
| C,-C,, alkyl, C,-C,, cycloalkyl, C,-C,, alkaryl, C,-C,, alkheteroaryl, substituted C,-C,,
alkyl, substituted C,-C,, cycloalkyl, substituted C,-C,, alkaryl and substituted C,-Cy,
alkheteroaryl,
where R? is a substituted group, it is substituted by one or more substituents

25 independently selected from the group consisting of -CN, - CO,R*, -C(O)-NR’R’,
-NO,, -OR‘, -SR*, and halogen up to per-halosubstitution,
wherein R® and R* are independently selected from the group consisting of H,
-OR*, -SR!, -NR‘R*; -C(O)R?, -CO,R", -C(O)NR'RY, C,-C,, alkyl, C;-C,, cycloalkyl,
C.C,, aryl, C,-C,; heteroaryl, C,-C,, alkaryl, C,-C,, alkheteroaryl, up to per-
30 hatosubstituted C,-C,, alkyl, up to per-halosubstituted C,-C,, cycloalkyl, up to per-

LTI

SUBSTITUTE SHEET (RULE 26)



by neasuring nmetabolic activity with standard XTT col orinetric assay

( Boehr i ngerw@®9s32106 Mannhei m) neasured by standard ELI SA pl atpeTrusssizsorsat OD-
490/ 560, or by measuri ng [err] Ht hym di ne i ncorporation into DNA
following an 8 h culture with 1 [ergj [err] Ht hym di ne, harvesting

the cells onto gl
.measuring [err] H ; }ﬁﬁo%uﬂéaﬁ%d ?%E%‘r#@ |ugr§8§yl'f é@?rﬁ'glrtld'f het%roaxgdr?{ll ng.
25 For ancho rmem Rieand I‘ld%ﬂé uﬁqbdndeitly/%elhctedeﬁdrﬁ tisy gropp abmsiktiag of Hy

10[err] to 3 X 10 erbé in 0.4 aque agarose In RPM conpl ete
medi a, over | Gy¥a@iky! rgarﬁYF@?\i‘M &rﬁuamlré -C,; heteroaryl Cisn RPM

| et | di
ol e ai bt Redtoadh UB 0 gl LS G B ST mgq??géﬁé‘g%"éﬂ G0 37
[err]C Bn  cycloalkyl upXfolpet-hhlobulstitudddor, Cgrar)il%ﬂ‘hpda)tﬁr%lbbub"sﬁﬁﬂﬁ €4C

feedi ngs of fresh nedia containing 30 conpound at 3-4 day int erval’s.
Col ony for neltdterearys nonitored and total cell mass, aver age col ony

Cechnol ogy and i gt cace Jascebm dapatdl i PetuTBER G L e me: o).

WO 99/ 32106 up to per-halosubstituted C,-C,, cycloalkyl; and
PCT/ US98/ 26078 113 These

assays establish Rﬁahydmeetwﬁpmgs of Fornula | are active to inhibit raf

psoay 10 A Rrispboiin o orco AREERPR Pl Goo st onac on

tumors (e.g. comitsthéstwith R' and megé&bdmﬂbﬁh @siwhkhrm*fdﬂdrm%@e ®atind® fofrhfaor med
as foll ows: CDl nu/nu mce (6-8 weeks old) are injected

subcut aneousfyor rngmberedicyelarlkyl, anyl er etpert fipg With 0-2gaemberyselected fram @ol on
adenocarcrno&aan ? line. The mce are dosed i.p., i.v. or p.o. at
10, 30, 100, 00 ng/ Kg begi nni ng on approxinately day 10, when tunor
size is sub;edﬂ&imepfbv%tﬁﬁ(}vaA@i mal s are dosed for 14 consecutive
days once a day; tunor size was nonitored with calipers twice a
week. 15 The inhibitory effect of ¥BY compounds on raf kinase and
therefore on tunors (e.g. soli cancers) nediated by raf kinase
can further be denonstrated in vivo ing to t he techni que of
Monia et al. (Nat. Med. 1996, 2, 668)15;_ 20 The precedi ng exanpl es
can be repeated with simlar success ™y SsuRstituting the

generically or specifically described reactants and/ or operating conditions
of thisls i Bvenot on for those used in the precedi ng exanpl es.

wherein n = 2-4,

or

—@—o—@—o——CHZCH(CHs),_
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From the foregoing description, one skilled in the art can easily dscertain
t he essenti alw@bos32106 Characteristics of this invention and, wWwaHnses26078
departing fromthe spirit and scope t hereof , can make vari ous
changes and nodi fications of the invq$ ion to adapt it to vari ous

| g%??aggg?g 68%0“ t 2"SA method as in Cli\lll\g @ﬁgr%xqu isuptoa tric{cfizf aromatic rigg

10 WHAT | Sefebetibrtsbledted from the group consistingof A Met hod for the treatnent of
cancerous cell growth nediated by raf kinase conpri sing

adm ni stering a conmpound of rmﬂa I

[err] n /A - NH B | 15
wherein B is a substitufed nsubstituthed, 4p to tricyclic, aryl or

“het er oaryl noi ety oF—=dp to 30 carbonNatonms with at |east one 5- or

6- menber aromatic structure containing 0-4 nenbers of the group
consisting of nitrogen, oxygen and sul fur, wherein if Bis a
substituted group, it is substituted by one or nore substituents :
i ndependently sel ected fr&p1the group~consisti @y of~hal ogen, up to per- 20
hal osubstitution, apd™XLe wgerein n y h X is independently
sel ected from ] [err] [err] [err]
[err] -NR[err]C(QO , rr], alkyl, [err]

al kenyl, [err] alkox ' C [err] cycloalkyl, [err] aryl,
[err] alkaryl, [err] heteroaryl, [err] al kheteroaryl, ' substituted
[err] alkyl, substituted [err] al kenyl, substituted [err] al koxy, 25
substituted [err] cycloal kyl, substituted [err] al teroaryl and -Y-Ar;
wherein if X is a substiti®ed group, it is substituted by one or nore
substituents indepe’;: N egted from the €A Qnsf{{ing of -CN, [err]
[err] -C(ONRerr]R | | ' :

-NR[err]C(O R err] glogen up to per-halo
substitution; 30 Mefein [err] and ndepgendent | y
selected fromH, [err] alkyl, [err]

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’,

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

15 wherein if X is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of -CN, -COR’,
-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,, alky}, C,-C,,

20 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,-C,,

_—

R 0
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al kenyl, [err] cycloalkyl, [err] aryl, [err] heteroaryl, [err] alkaryl,

[err] - wodbsiwteroaryl, up to per-hal osubstituted [err] palrksbsndoms to .
per - hal osubstituted [err] V\D 99/ 32106
PCT/ US98/ 26078 115

al kenyl , up eﬂflé HB?A E&Hﬂfosﬁﬁé&tﬁgd &ebr] a%gllk?lahg pt?]rtifilosﬁgst%tutfut 55 Werr]

per - hal osubst’i Vi 8n osu

het er oaryl , arylandupto er-hald!iﬂBS‘tmllted(t'- hetéﬂoa ES. -N([err])-
-(CHerr])-[err],

“NR[ err] C(O) NR[ er r‘qheml éf‘rnsr 0- MR éﬂ_) é(@)NF@Hfo]D' ~(CH,),0-,

“oert] ) - SRDIQN T %‘?&? %‘@?@s- ACHRSS NN )RR Ly

Xerr] i% hal-gte, (;xrd -S-(CH )m and -N(R*}(BH,),s, @ 5- 10 nenber aromatic
structure containing 0-4 nenbers of t e group consi sting of
‘ni trogen, oxygen aM& s png Xiisihalegens andsubst it uted or subst I tuted by

hal t | titut t :
therain nt 1o 61 R0 etk SPpARE <Gy Bntalnink B bebES ot b womp
grc?gl)o Rfonsi stdoﬁl%[stﬁf i"c:(“é‘;"sf“ miygen gxg[i [s@l'ﬁ]Er] wh@ﬁQ)s NiRkgtstituteE bF ]sui:l:sEﬁ{téd [by |

err - err err - err err err err a err
al koxyl , [ er raalogen up to perhalesabstipution andoptianally, SUP@FW'Fd kﬁ'[zery Sdetpin gl[lélort])

T A Bty ot L 5
al khet er oar yl.COMRE-E(MNE’RZ, Jc(omswhg; LORE, e SREF-AR’R] INRT(OYORE, | 1C{O3R°,
by the one or re sybstituyents endent | y sel ect ed from t

h
et The o NI S RRIRY, SRr syl CRGa aliony, %mc?mﬁqle&]

EHRLERELE SN CHELh HaletnE]

[err] al khet edlio] stlbstituted €-C], c&blbalkyl sutssticted C,-C,, alkaryl am&%{ﬁ?eﬂ% ~Cay
PCT/ US98/ 26078 Ais

a het er baryl dehetargaryls) wearen if Zolh & subsiiubrdperoBpsit 4 ,s“lgmg:fted by one or more
substituents independently selected from the group consisting of -CN, -CO,R’,

-C(O)NR’R?, -OR?, -SR’, -NO,, -NR’R¥, =0, -NR*C(O)R* , -NR’C(O)OR®, C,-C,,
alkyl, C,-C,, alkoxyl, C,-C,, cycloalkyl, , C,-C,, heteroaryl, C,-C,, aryl, C,-C,,
alkheteroaryl and C,-C,, alkaryl.

20

3. A method of claim 1, wherein B is

X,
l
—Q—(_Y— Q")s_zm
wherein

Y is selected from the group consisfing 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;

—_—

NN
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[err] wherein 15 Rlerr] is selected fromthe group
consisting of halogen, [err] alkyl, (err] cycl oal kyl , é'gserr%
heteroaryl, WY1 yi . [err] alkaryl, up to per-hal osubst i tRETELSIPENTS
~al kyl, up to per-hal osubstitut ed [err] cycloal kyl, up to

per-hal osubstituted [err] hd2@roaryl, up to per-hal osubstituted
[err] aryl, and uf'tioa pmnoheﬂblsydjstammatmjst{'mm¢ of 3 to 10 cariohantgrhs atRD0-4

o] 5 SeR b e fried 375038 s ook ihed 5 G 1

[err] al kary substrtuted [err] al kyl ,
substituted |[hglro ?{%yﬁggpﬁhﬁ{bggﬁggtl tuted [err] al karyl and substituted
[err] al kXgZenend y1 are as defined in claim 1, amkhs=r @ oférr] is a substituted
group, i} is substituted by one or nore substituents 25 i ndependent |y
selected fromthe group consisting of-CN, - [err] [err] -NJ err],

[err] -SRlerr], agd halogamod'Bs nQILRr3, Wlepiribsti tuti on,

wherein Rlerr] and Rierr| are | ndependent |y sel ect ed from the group

consi sting of H, Q 1s phenyl erGRfrihimyl, subSRutedrdr, unswistivred By dalogen, OpGpRteer r ],
-CJerr]Rerr NR4R[err] [err] alkyl, [err] cycloal kyl,

[err] aryl, [}%Iroﬁ L? P’oaryl [err] al karyl, [err] al kheteroaryl up to
per- 30 hal oswfisisi §eldcd B8t }heagi‘dﬁ?, cdﬂ%isiiﬂg Rﬁrpm&ps]ssbﬁﬁm,uaa@amﬁﬁrr]

cycl oal kyl, up to per-

PCT/ US9Y) 260 pgrimidinyl, qumohne, isoquinoline, 1m1dazole and bgnzpthiazolyl, substituted or

and 0t ugfon B hajolh, HR o Spefl SRSk BT S atBERICTY o

group consi stsubgit@éd bk unsubsmuté@w haragépr tolpef-hilo @mltmﬁiokxyénd [er r ] aryl,
[err] heteroaryl; éerr&ral kary [err] al khet eroaryl, up to .
per - hal osubst i tut gre and@ppndengy tselepted Srom Sheugroup tcetlsesimgerrfr-}R -OR

cycl oal kyl u;mgﬁ Jr}@],&ﬁ%ﬁ hﬁﬁg‘e[%ré,oﬁfkﬁ of.¢ p-c%é??aq(yr. R

per - hal osubst | B Vil err

al kyl, lgrr] se;eedeea&dﬁy lthe pioup ccoﬁﬁgndgabionymsgan; 0, 40,-hlky), IC &0 Kykcloalkgl and  up

to per-hal osubstituted [err] cycloa)kyl [err] is hydrogen
or hal ogen, 1&-Ciaryl, wherein R'sang dkogam, benﬁ!lhf@}&’ﬁed [byr bplogencyar up ot per-
per - hal osubst r] al kyl or conbines with R and the ring
carbon atons até)&év\ﬁéri%%ﬁ)ﬁ’ and [err] are bound to forma 5- or
6- membered cycl oal kyl, aryl or hetaryl ring with 0-2 nmenbers selected from
0, NandsS; subject to the proviso that where Ais
S. A method as in claim 1, comprising administering a compound of the
20 formula
R1
N/
Eo 9
N I
R NH-C-NH-B

wherein R! and R* and B are as defined in claim 1.

6. A method as in claim 5, wherein B is of the formula

\

—Q— (Y—Q'—Zy
25 wherein Q is pheny! or pyridinyl, Q' is pyridinyl, pheny! or benzothiazolyl, Y is -O-,

-

AR
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[err] : . : wherein n = 2-4,

or [errlwooesziee VWO 99/ 32106

PCT/ US98/ 2607899/ 106 118 PCT/US98/26§78
method as in claiml, whereinBis to a tricyclic aromatic ring
structure sel ro, I St 0 (r]

0 e’r rﬁﬁqg Q&f{ gﬁf—'(é ut?ét%’e?f‘do%e oy or B %9)’

hal ogen, up C%p‘?rwméxﬁ@qbw huto, @.Ehlﬁmchl—m wher ei n n =0-3
and each X is i ndependent ly selected fromthe group consi Stl ng
of -CN, [err] 10 C(O)NR[err]R[err] -C(ORerr], -NG CR[err] -

SRlerr], - NRerr ®)

e o AR R et MU St gl RO bl
[err] alskaryfmmthegmu %ﬁg,stﬁ@toqr oaryl, [err] al kheteroaryl, and substituted
[err] alkyl, substrtuted [err] aI kenyl, substituted [err] al koxy,

substituted [err]NqQBaboBuls-pprdbstyh N B PhéBédyphenyl)urea;
N-(3-tert-Butyl-5-pyrazolyl}-N"-(3-(3-
methylaminocarbonylphenyl)oxyphenyl)urea;
N-(3-tert-Butyl-5-pyrazolyl)-N’-(3-(4-pyridinyl)thiophenyl)urea;

10 N-(3-tert-Butyl-5-pyrazolyl)-N'-(4-(4-pyridinyl)thiophenyl)urea;
N-(3-ter:-Butyl-5-pyrazolyl)-N -(4-(4-pyridinyl)oxyphenyl)urea;
N-(3-tert-Butyl-5-pyrazolyl)-N"~(4-(4-pyridinyl)methylphenyl)urea;
N-(1-Methyl-3-zert-butyl-5-pyrazolyl)-N -(4-phenyloxyphenyl)urea;
N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N-(3~(4-pyridinyl)thiophenyl)urea;

15 N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N'~((4-(4-

pyridinyl)thiomethyl)phenyl)urea;
N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N -(4-(4-pyridiny!l)thiophenyljurea;
N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N’-(4-(4-pyridinyl)oxyphenyl)urea;
N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N"-((4-(4-

20 pyridinyl)methyloxy)phenyl)urea;

N-(1-Methyl-3-terr-butyl-5-pyrazolyl)-N-(3-(2-
benzothiazolyl)oxyphenyl)urea; _

N-(3-tert-butyl-5-pyrazolyl)-N-(3-(4-pyridyl)thiophenyl) urea;

N-(3-tert-butyl-5-pyrazolyl)-N'-(4-(4-pyridyl)thiophenyl) urea;

25 N-(3-tert-butyl-5-pyrazolyl)-N'-(3-(4-pyridyl)oxyphenyl) urea;
N-(3-tert-butyl-5-pyrazolyl)-N-(4-(4-pyridyl)oxyphenyl) urea;
N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N-(3-(4-pyridyl)thiophenyl) urea;
N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N -(4-(4-pyridyl)thiophenyl) urea;
N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N -(3-(4-pyridyl)oxyphenyl) urea;

30 N-(1-methyl-3-tert-butyl-5-pyrazolyl)-N’-(4-(4-pyridyl)oxyphenyl) urea;

and pharamceutically acceptable salts thereof,

8. A method as in claim 5, wherein R’ is t-butyl.
35
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al kheteroaryl and -Y-Ar; 15 wherein if X is a substituted group,

it is substwd%ggmgy one or nore substituents mdepeggf ¢oal ected
fromthe group consisting of-CN, [err] [err] [err] err?"'
-SRerr], -NRerr]Rerr], NJerr] -Egerr]C(O)R[err] , -NR[err]C(O)OR[err]
and hal ogep up to per-hal psu itutio [ ei nhR[ err|

and Rlerr] are intepemethad g %F@HPe’chﬂB’rﬁ‘% af"é‘r"r‘fte‘a%(ﬁ‘lc°“lfﬂ9i“¥‘? of ¢

al kenyl, [err] cyclqMA, [err] aryl, [err] heteroaryl, [err] alkaryl,

[err] al khet eroaryl, up to per-hal osubstituted [err] al kyI up to
per - hal osubstituted [err] 1+ WD 99/ 32106

PCT/ US98/ 26078 R 119

al kenyl, up to per-hal osubstituped [err] cIoaIkyI up to

per - hal osubstituted [err] o and!Bp to per-hal osubstituted [err]
het er oaryl , r-er-n-Yrﬁ S [err] -(CHerr])-[err],
C(O)-, -CHOH-, -(CHerr])[ H-C-N#Brrj (g NRlerr] - "-AR

[err]C(O) -, -C(C))Nl%man‘and(Khibasﬂ@ﬁx{eénmthI (CHerr])[err]N(R[err]) -

-Q(CH err])[err]-, 5 -CHX[err]-CXerr], [err] and
-N(Rlerr])(CH2)[err]- m= 1-3, and X err] is hal ogen; and
Ar is azb-10 nenb 8 menbers of the group
consi stlsng of ni t%g@ﬁ&@(dy%éﬁ%% ﬁ? \Aﬁd?rtrﬁhgfso%ﬁgubstl tuted or
substituted by hal ogen_up to per-hal osubstitution and optionally
substituted by Z[err], wherei nXal is 0 to 10 3 and each Z is

i ndependent |y sel ect ed fromthe group consr stl ng of -CN, =0, [err]
-C(ONRR[err], -C(ORerr], , - SRerr], - NR[err]R[err]

S e R e QiRphind q?@%ﬂaﬁkwvmﬁm phej] s&rﬂr&%@%‘%}] s, os[err]
[er1] a1, Leo)] oot AL 5q 1 MR} Bt ] ik el T, OF

substi t ut ed [err] substi t ut ed Feft] cycl oal kyl substi't ut ed
[err] al kar yFO&Hs) @Hgt—CNmefﬂ(pé@HJ,nEOorl sat kbet endnl 7l0ordherein if Zis a
substituted group, it is substituted by one or nore substituents

i ndependently sel ected fromthe group consisting of-CN, [err]

-AONRgiYerr], - PR & fdethod ﬁréﬂlm ! mpnhﬁgr bt stem'r#?ﬁ Rbmbbudd R&tdd
-NR[err]C(O)OQ[err] [err] [efr] a Xy [err] cycl oal kyl,

. [err]  het erftoar ke grquproohsisting of: [err] al kheteroaryl and [err]
al karyl . 20 3. Anmethod of claim1, wherein Bis
[err] whe Ne{Srtert-Butyl-3-isoxazolyl)-N¢(4-(4-bydrexyphenyDaxyphenylureau p

C(c);?([SLfH rlg_ g( : gr : ﬁ:@'—tert—ﬂ'l' r-3-1sg§% ni( ﬁﬁdr@typh%éyl)oxypﬂﬂ@@ﬂeﬁ] ICg O -
hal ogen, ~(5-tert-Buty}-3-ixazolyl 4- a‘re@ﬂﬁlﬂqwl)gl‘mh@?ﬂ)‘ﬁe%ont ai ni ng
0-2 nitrogen, subgti{stidkEBUYI-3-isoxazolyl)-Wng3iBeidoliphesljired)al ogen, up to
per - hal osubsti t ut '\ {k -tert-Butyl-3-isoxazolyl)-N -(4-phenyloxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(3-methylaminocarbonyiphenyl)-
thiophenyljurea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-(1,2-methylenedioxy)phenyl)-

20 oxyphenylurea;

N-(5-tert-Butyl-3-isoxazolyl)-N "-(4-(3-pyridinyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N'-(4-(4-pyridinyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-pyridyl)thiophenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-pyridinyl)methyiphenyl)urea;

25 N-(5-tert-Butyl-3-isoxazolyl)-N -(3-(4-pyridinyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N-(3-(4-pyridinyl)thiophenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(3-(3-methyl-4-pyridinyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(3-(3-methyl-4-pyridinyl)thiophenyl)urea;

R R Y
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120 w099@210ps a nmono- or bicyclic aromatic struct ure PET/USIZH0TH
carbon atons and 0-4 menber s of the group consisting of N, 0 and S,

unsubsti tut ed or n n_up to. per-hal os bstltutlon
X, Z, n and nl §J }eF 553-‘?%)5@1&9 A4 ?gﬂget@d'wldiny Bhlophenyﬁurea
A method as in cI aV-(5- &rt-Bh@'t-aumxazonl)-N (3-(4-1@11!}8 BP}bnymxhyl)w yDury] |

substituted or un teii__y al, bst|tut|on
ect H L gr Y pmidinyoryphamiires;

oy S 36 eaﬁf ei- wl- “ieaeAly (1’:4% m@&ﬁwnq %Bpﬁaand

benzot higzol yI Swﬂﬁ-kéﬂﬁﬁ$l:%§solxgzo Jh% aﬁigﬁéiot A”(z?-@'z eyl A uagcgaﬁbry kigla&ﬁr

per-hal o substitution I nyl
unsubst i t ut edxjpphdnal)ogeay up to per-hal o substitution, and Z and
X are independently selected fromthe group consisting of -Rlerr], -ORerr]

and -NHR[err], wheV-(5-ter{-buty]-3-isoxiuotil Y6 (4-(4-@-methgicaftanioyl)p: 3[1)2r r] is 15
sel ected frorq,&@g:eggh[% .consi sting of hydrogen, [err] [err [err]

wherein R err can be substituted by hal ogen or up to per -
hal osubsti tuti on. N-(S-tert-butyl—3-isoxa@lyl)the3{A}(ﬂ-mthyﬂbadiaaidyl)i:yﬁ@l)mri sing

admi ni s§@r|nghl@ﬁ&,g]3 of the 20 formul a [err] wher ei n
R and Rlerr] aﬁ are’as defined in claima1. 6. A nethod

as in claimbs, whé¥-E-rebutyl-BisoxamelilbNim(@d-methyl-dr#1(2-methylcarbamoyl)pyridyl)-
[err] 25 \Mi%@nm)qréas phenyl or pyridinyl, Q is pyridinyl, phenyl or
benzot hi azol yl |
N—?S—tert-butyl-}xsoxazolyl)-N "~(4-(4-(2-carbamoyl)pyridyl)oxyphenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N"-(3-(4-(2-carbamoyl)pyridyl)oxyphenyl) urea;
15 N-(5-tert-butyl-3-isoxazolyl)-N-(3-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N'-(4-(4-(2-methylcarbamoyl)pyridyl)-
thiophenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N" (3-chloro-4 -(4-(2-methylcarbamoyl)pyridyl)-
20 oxyphenyl!) urea;
N-(5-tert-butyl-3-isoxazolyl)-N"(4-(3-methylcarbamoyI)phenyl)oxypheny!)
urea; and pharmaceutically acceptable salts thereof,

12. A method as in claim 10, wherein R’ is t-butyl.

25
13. A method as in claim 1 comprising administering a compound of the
formula
R1
" I
o) NH-C-NH-B
wherein R’ and B are as defined in claim 1.
30 14. A method as in claim 13, wherein B is of the formula

T — T
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-CHerr], S 3‘j%s%ﬁ["'g)rﬁr] -CH err]O, -OCH,- or -CHerr]-, ani’%i’“%*‘%""‘“’s
SCH[err] or -NHC(O)- [err] wherein pis 1-4, n =0 s =1 and

nl = 0-1. asmclalmlcorrprlsmg

admi ni steri nQa écﬂhﬁ@dm%@@ﬂ@dl@mﬂyl benzethiazaly! gF pYrRdingnYi st OhgSopr
N-(3-tert- BUt-qH 2 ZAXLER0L éf} )Ogﬂ(é—w,%wghqnﬂdﬂf £dor 1.
pyr

N-(3-tert-Buty azsl
met hyl am nocar bony: fsphgr%

N-(3-tert-Butyl-5-pyraz o{ﬁ}’ﬁ%ﬁlﬂ?%r%jr%sl}pnémﬁyﬁdﬂlﬁmggﬂ% ny‘io)mLPrO(‘algd silacted
"N-(3-tert- Butétbm q@pmzmstymg\bfm (4-pyridinyl)thi ophenyl)urea,;

N-(3-t But yl - 5-y4. ]
L e,

N-(1 -Methyl-3- terN(M#Bu@w%@&%wb)ﬁb(g-(ﬁ%&éaﬂﬁé@&% yhmpt)@ml ) ur ea;

15 tert-blu ra
pyri di nyl )t hi onet y‘l(§/‘9 ﬁ&‘fyiérlé%amly (Q -pyn 5111&%! ophenyl urea,
- Met hyl - 3- t er t - but §¥4(3-BerpBund-SHigodXazdly M- @4 4pyrididiyhieitylphenyipurgd;) ur ea;

N (1 - MPhyt oot ter’t"t(%t?%”‘%hﬁ-s%%%ﬁ'ﬁ - Grodripy DbteRyibd gy Phen ) ur e
pyri di nyl ) met hyl oxiX Wn}ﬁésaqxazolyl) -N'-(4- (4-pyndm|5<|l)(»1yphenyl)urea, _

- Met hyl - 3-tert-butyl33 L ( " 3=
benzot hi azol vl ) oxy henerP gﬁ% ¥z blyt) (W~ (444-methyl-3-pyridinyl)oxyphenyl)urea;

N-(3-tert-butyl-5- sﬂ?:ie[ fyj-Snisoxagoly- Wy (3r@shenzathiazr kbuyphenydirea;
N-(3-tert-butyl- 5M(qumlmhaetﬂylpregyly-ﬁnwataylP)At Rigphenyl) urea; 25

N (-t ot put PERSERAAEE RS (47 byt dy1) oxyphenyl) ur oa

N-(3-t
N E 1-methyl - 3-ter ENaa:;(y,:l-mmhwmopw-ﬁ-xwxﬂzayw mwyhamwmmmwnwgg
N (1 et byl -3t o t ViR R A 8oy iR a%éyérivﬂxﬂ%w@?%&ﬁ%l e 5o
N- é 1- Lret hyl - 3-ter ltNtiat(w IBmp;h}&zropylb -p-ispxagalyl)-4V ﬁ9ﬁ#@yn§mx9mmh9ny Bxucaz\a

n aranceutica L4 LN-
?ret hgd as in claim N)é(ﬁmerel n )?pﬁ 1§;st&‘:{)§@{{¢ G5 9 @ WO 99/ 32106
PCT/ US98026078ethoxyphenyl)oxy)pyridinyl)urea; 122 9. A
net hod as in cl ai NN(3QMEéthil RethHRdpII)SS-Rok¥dlyd)-Fameeund of the

pyridinyl)oxyphenyl)urea;

N-(3-(1-Methyl-1-ethylpropyl)-5-isoxazolyl)-N"-(3-(4-
. pyridinyl)thiophenyl)urea;
25 N-(3-isopropyl-5-isoxazolyl)-N -(3-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(3-isopropyl-5-isoxazolyl)-N-(4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(3-tert-butyl-5-isoxazolyl)-N"-(3-(4-(2-methylcarbamoyl)pyridyl)-
30 oxyphenyl) urea;
N-(3-tert-butyl-5-isoxazolyl)-N'-(4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
N-(3-tert-butyl-5-isoxazolyl)-N -(3-(4-(2-methylcarbamoyl)pyridyl)-
thiophenyl) urea;
35 N-(3-(1,1-dimethylprop-1-yl)-5-isoxazolyl)-N -(3-(4-(2-
methylcarbamoyl)pyridyl)-oxyphenyl) urea;

R
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formula [err] . wherein R and B are as defined in claim 1.

5 wid9orn3igeet hod as in claim9, wherein B is of the gcrusssaco?s

[err] [err] Q is phenyl or pyridinyl,
Q is pyridinyl, phenyl or benzothiagselyl, Yis -0-, -S-, -C(O- or
[err] Xis [err] and Zis [err] wherein pis 1 4 [err] - OH, [err]

-C2H5, -CN or [er [ :
11. A nmethod as i I’Il\}g ‘a‘?m&l‘f‘eg‘%’%%°i§sh¥%85§%°r’r%‘? eri ng gzconpound sel ected
fromthe gr onptmdmbgnwi)yynﬁyl)-oxyphenyl) urea

N-(5-tert-Butyl - ;a,zg+-_ ( v, jraar I=1aTA 1.
N (5-tert-Butyl-3- |§30 Xazo %}%‘S%MS@PI?S %x?ﬁ%@%ﬁzxyphengpﬂ} gl)
N ( 5- t er’t - ButhippignyBaweszol v ) - N ' - (4- (4- acetyl phenyl ) oxyphenyl )urea; 15
N-(5-tert-Butyl - 3Ahéphmcgm)=alwaccaltaiﬂnzadssltm:eofyl ) ur ea;
N (5-tert-Butyl-3-isoxazolyl)-N -(4-phenyl oxyphenyl ) urea;
N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(3-nethyl am nocar bonyl phenyl) -
thiophenyl ) ur ea; 16, A method ss in kP18 SiierH T s Goiegoxazol y1) -N - (4- (4-(1
, 2-met hyl enedi oxy) phenyl)- 20 oxyphenyl)urea

5-tert-Butyl - 3 i soxazol yl ) N -(4-(3-pyridinyl)oxyphenyl)urea;

N-(

N-(5-teyd-Butyl - . d henvl

N-ES-tZ{ Bty 175088 )a-sr{P °§“A‘“(ﬁ Big‘Pl '?)y”f‘lﬂ BERERY P SRHRtng of the
N-(5-tert-Butfytmiai soxazolyl)-N - (4-(4-pyridinyl)net hyI phenyl)urea 25
N
N
N- (

S-tert-Butyl-3-isoxazolyl)-N -(3-(4-pyridinyl)oxyphenyl)urea;

5-tert-Butyl-3-isoxazol yl )-N (3R{4-pyridinyl)thi ophenyl) ur ea;

5-tert-Butyl -3-isoxazolyl)-N -(8-(3-nethyl-4-pyridinyl)oxyphenyl)urea;
N-(5”tert-Butyl-3-isoxazolyl)- Ng 3-nmetWRyl - 4- pyri di nyl ) thi ophenyl)urea;

WO 99/ 32106
PCT/ US98/ 26078 NH-C-NH-B 123
N-(5-tert-Butyl-3-isoxazolyl)-K -(4-(4-methyl-4-pyridinyl)thiophenyl)urea; -
N-(5-tert-Butyl-3-isoxazolyl )RbN -(3-(4-met hyl - 3- pyri di nyl ) oxyphenyl ) ur ea;
N (5-tert - ButwherdiniR ORE&fl B hre-abldefirfed 8 ci@hy! - 4- pyri di nyl) oxyphenyl ) ur ea;

18. A method as in claim 17, wherein B is of the formula

>|<n
—Q— (¥ A2,
15 wherein Q is phenyl, Q' is phenyl or pyridinyl, Y is ~O- or -S-, Z is -C}, -CH,, -OH or
OCH,,n=0,s=0o0r1 and nl =0-2.

19. A method as in claim 1 comprising administering a compound selected
from the group consisting of:

20 N-(5-tert-Butyl-3-thienyl)-N-(4-(3-methylphenyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-thienyl)-N -(4-(4-hydroxyphenyl)oxyphenyljurea;
N-(5-tert-Butyl-3-thienyl)-N -(4-(4-methoxyphenyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-thienyl)-N-(4-(4-pyridinyl)thiophenyl)urea;
and pharmaceutically acceptable salts thereof.

25

20. A method as in claim 17, wherein R' is t-butyl.

AR R

SUBSTITUTE SHEET (RULE 26)



N-(5-tert-Butyl-3-isoxazolyl)-N -(3-(2-'benzothi azol yl )oxyphenyl )urea; 5
N (5-tert - bwgieasrggsoxazol yl ) -N - (3-chl oro-4-(4- (2 met hyl cappariysadey i dy! )-
oxyphenyl ) urea;

N-(5-tert-butyl-3-isoxazolyl)-N - (4464 (2- met hyl car banoyl ) pyri dyl) -
oxyphenyl ) urea; 1 B

N (5-tert - but yl - 3 s Ox Bt 35- iRy chpim. | gopprising Rdminisistng 3, sommpund afythe 10
t hi ophenyl) fsagdla N-(5-tert-butyl-3-isoxazolyl)-N

-(2-net hyl - 4- (4-(2-net hyl car banoyl ) pyridyl) - oxyphenyl ) urea;
N-(5-tert-butyl-3-isoxazol yl RaN - (4-(4-(2-carbanoyl)pyridyl)oxyphenyl)
urea;

N-(5-tert-butyl-3-isoxazol Kll - (3- @ (2- car banoyl )pyrl dyI ) oxyphenyl)
urea; 15 )h

N-(5-tert-butyl - 3-isoxazol Iﬂl (fﬁid:d met hyl car banmoyl ) pyri dyl) -
oxyphenyl ) urea; i 'NWB

N-(5-tert-butyl-3-isoxazolyl)-N -(4-(4-(2- nethylcarbanoyl)pyrldyl)
t hi ophenyl) \k&b tein R* efiged inycl

N (5 tort . bulperen R and Roage o5 defiged imclaim by o_ 4. (4- ( 2- et hyl car bamoyl ) pyri dyl )
- 20 5 oxyphemyj, )A%Eeﬂﬂ)dasmclalmZI wherein B is of the formyla
N-(5-tert-butyl-3-isoxazol yl')-N -(4-(3-net hyl car banoyl ) phenyl ) oxyphenyl )

urea; and pharnmaceutically accept abl e salts thereof. 12. A
method as in claim 10, wherein RXyr] is t-butyl. 25 13. A
nmethod as in claim1 conprising adm nistering a conpound of the

formul a —_—— wherein R and B
are as defined in claim1. Q (\L_Q[)ﬂ-g'”Arrethod as in claim13,
wherei n B i swherein{Q isphenyl, @' lsphenyl or pyridinyl, Y is ~O-or -S-,s=1.n=0and [err]
SUBSTI TUTE SHEE‘B (RULE 26) WD 99/ 32106

PCT/ US98/ 260% 124

23. A method as in claim 2 comprising administering a compound selected
10 from the group consisting of:
N-(5-tert-Butyl-2-(1-thia-3,4-diazolyl))-N -(3-(4-pyridinyl)thiophenyl)urea;
N-(5-tert-Butyl-2-(1-thia-3,4-diazolyl))-N -(4-(4-pyridinyl)oxyphenyl)urea;
and pharmaceutically acceptable salts thereof.

15 24. A method as in claim 21, wherein R* is CF,- or t-butyl.

25. A method as in claim 1 comprising administering a compound of one of

the formulae
R
~ 8
NH-C-NH-B
or
- R1 -

=z

| 0

- s I

H-C-NH-B

A g
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Qis is phe cpyridinyl, Q is phenyl, benzothiazolyl or Yis
-0-. -& or%”mm% [err] Zis -CHerr], -Cl, -OCH err] or-(@ﬁﬁ’g}fw#] =0,
s =1, and n1 0 or 1. 15. A nmethod as in claim1l
conprising adm nistering a conpoundl2®l ect ed fromthe group

consi sting ofher&inR' and B are as ddfinét ihslamapy! - 5- i soxazol yl ) - N
-(4-(4-pyridinyl)thi ophenyl )urea;

N-(3-tert-Butyl-5- isoxazol yI) N - (4- (4- met hoxyphenyl ) oxyphenyl ) ur ea;

N-(3-tert-Butyl - | I, £ ur ea;
N-(3 -tert-Butyl - -| soxaz aﬁé’?‘xlﬁﬁﬂﬁ?‘lﬁﬁw|%%§%%%t%€gg%ﬁ
N- (3-tert - Buipto p'érhakmummhtyd! byrﬁﬂmyl(drc(fé%h&)ﬁbhmdlanyl ) met hyl phenyl)urea; 10
N-(3-tert-Butyl-5-isoxazolyl)-N(4-(4-pyridinyl)thiophenyl)urea,;
N-(3-tert-Butyl-5-isoxazolyl)-N"-@&-(4-pyridinyl)oxyphenyl)urea;
N-(3-tert-Butyl-5-isoxazolyl)-N -(4 - met hyI 3- pyridi nyl)oxyphenyl ) urea;
N-(3-tert-Butyl-5-isoxazolyl)-N 320' yl ) oxyphenyl ) urea;
N-(3-(1,1 -D net hyl propyl)-5-i soxazol y- ) N - (‘4- (
net hyl pgenyl Wﬁéﬁ‘iﬁ@mﬂ}ﬂeﬁy}eQ is henyl or pyridinyl, ah¥t ¥3s {®- dr -S-, Z is —Cl, -CH,,
- Di et hyl pr op I -i soxazol yl 2) %rn 3/“ di nyl ) thi ophenyl )ur ea,
N-(3-( 1,1 or— CH,,n=0,s= orlandnl—
- Di net hyI propyl)-5-isoxazol yl)-N -(4-(4-pyridinyl)oxyphenyl)urea;
N-(3-

, 1-Di rret hyl pr opyl 27 5Amsswmiza3lmumxhlzswhe£r&nwrm ¢hhityl.) t hi ophenyl) ur ea;
N-(3 ( 1,1 -Dinmethyl propyl -5-isoxazol yl')-N -(5-(2-(4- 20

met hoxyphenyl ) oxy) pyri di nyl) urea; N-(3-(1 -Methyl-1

- ehyl pr | ) -5- azo 4- di henyl ) yrea.
N (10t - s Ay PG 35 st s ey ROG B oF B
pyridi nyl)t hfempirseyl )urea 25 N- ( 3-i sopropyl -5-i soxazol yl);
N -(3-(4-(2-nmetyl carba; noyl ) pyridyl) - oxyphenyl ) urea;

N-(3 -isopropyl-5-isoxazolyl)-N" -(4314- (2- nmetyl car bamoyl ) pyndyl ) -
oxyphenyl ) urea; N (
-tert-butyl-5-isoxazolyl)-N-(3-(4-(
oxyphenyl ) urea; N-q
-tert-butyl-5-isoxazolyl)-N -(4-(4-

ryl car banmoyl ) pyridyl)- 30

t hyl g- rbanoyl’) pyridyl) -

oxyphenyl ) urea; (3-te M%'b -isoxazolyl)-N-(3
- (4- (2- met hyl car barmoyl ) pyri dyl ) - RP nyI ) urea; 35 N

(3-(1,1 1 whelfeireR hytldR"amd B 3tk Jas Befiredimelaing 1) - N - (3- (4- ( 2-

met hyl car banoyl ) pyri dyl ) - oxyphenyl ) urea; WO 99/ 32106

PCT/ US98/ 26078 125

N-(3-( 1.1 -dinethyl pf lnethod 3 ﬁ%dn%X%Qéeiﬂﬁié\Bﬁﬁéf&&ruiaz-
nethylcarbannyl)pyrldy - OXYyp eny réa

N-(3-tert-butyl-5-isoxazolyl)-N -(3-chloro-4-(4-(2-nethylcarbanoyl)pyridyl)

-5 t hi ophenyl ) urea and pharmaceutically acceptable salts
t her eof .
—Q— (¥ Q¥Z
15

whetein Q is phenyl, Q' is phenyl or pyridinyl, and Y is ~O- or -S-, Z is —Cl or
-OCH,,n=0,s=0o0r 1 and n1 =0-2.

30. A method as in claim 28, wherein R! is t-butyl.

20
31. A compound of the formula
R1
LRI LI .y
* ¢ R? - NH-C-NH-B
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16. Anet hodasi ncl ai m 13, wherei nR i st-butyl. 10 .17. A net hod
as i n clai mylpe3gsl Si Ng adm ni stering a conpound of the pCT/USRB SRS

[err] Rb wherein R, [err] and B are as
defined in claim 1. 12]88' A nethod as in claim17, wherein B
Is of the fornula [err] _

[err] 15 wherein Qis phenyl, @err] is phenyl or pyridinyl, Yis -0- or
-S-, Zis -d, -CHerr], -CHor OCHerr], n=0, s 0 or 1 and nl =
0- 2. 19. A nmethod as in claim1 conprising adm nistering a
conpound sel ect ed fromthe group consisting of: 20

N-(5-tert-Butyl-3-thienyl)-N -(4-(3-nethyl phenyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-thienyl)-N"'-(4-(4-hydroxyphenyl)oxyphenyl)urea;

N- (5-teft-Butyl - vkdreiaRyli9 sehbctedbrdndt PeoRsising qu;,mk@gwl, JCO.88;
N-(5-tert-Butyl -3-1t hienyl)-N -(4-&4- pyri di nyl )t hi ophenyl’)urea;

and phar rrace'@%(/f)m R/, dadaprbiil,eCsQloteycloalkyb of,-Camlkaryl, C,-C,, alkhete2garylA

gecgr/h ngg/s 2i6 @Lﬁ{l{gh Elc,wﬁ(ryﬁisgbsﬁhﬁéc{ b,—b?o cgy}:f%%&%g'substituted Q—(Z\E a&%ﬁé&(ﬁ g d as
in claiml coabgititei Q-Ggskhéterottyl, Where if RIROA Sbstiutdd Boup, it is’s@bsiuited by
ra lerr] one or more substituents independently selected from the group consisting of -CN,
10 -CO,R?, -C(0)-NR’R”, -NO,, -OR*, -SR*, and halogen up to per-halosubstitution,
wherein R* and R” are independently selected from the group consisting of H,
.-OR’, -8R’, -NR'R?, -C(O)R*, -CO,R*, -C(O)NR'R?, C,-C,, alkyl, C,-C,, cycloalkyl,
Ce-Cis aryl, C,-C,; heteroaryl, C,-C,, alkaryl, C,-C,; alkheteroaryl, up to per-
halosubstituted C,-C,, alkyl, up to per-halosubstituted C,-C,, cycloalkyl, up to per-
15 halosubstituted C,-C,, aryl and up to per-halosubstituted C,-C,, heteroaryl; and
wherein R* and R* are independently selected from the group consisting of H,
C,-Cyo alkyl, 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,-C,,
cycloalkyl, up to per-halosubstituted C,-C,, aryl and up to per-halosubstituted C,-C,,
20 heteroaryl, '

wherein R' is selected from tlie group consisting of halogen, C,-C,, alkyl, Cs
heteroaryl, C,-C,, aryl, C,-C,, alkaryl, C;-C,, cycloalkyl, up to per-halosubstituted C,-
C,, alkyl and up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted
C,..;-heteroaryl, up to per-halosubstituted C, ,,-aryl , and up to per-halosubstituted

25 C,..-alkaryl;

R°® is hydrogen, halogen, C,,.-alkyl, up to per-halosubstituted C,..o-alkyl or

combines with R' and the ring carbon atoms to which R' and R® are bound to form a 5
or 6 member cycloalkyl, aryl or heteroaryl ring with 0-2 members selected from O, N,
and S,

30 B is up to a tricyclic aromatic ring structure selected from the group consisting
of:

X1, X1
=N

SUBSTITUTE SHEET (RULE 26)
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~ wherein [err] and.B are as defined in claim1. 5 22. A nmethod as in
- claim 21, whgiddoiafhel S of the formla [err]

PCT/US98/26078 .
[err] wherein Qis phenyl, err] is phenyl or pyridinyl, sts -O or
+-S, s=1. n 0 and nl =0. 23. A nethod as in claim?2

: conprising adm nistering a conpound é%? ected 10 fromthe group consisting
of : N-(5-tert-Butyl-2-(1
“ -thia-3,4-di azonI))-N‘-(S-(4-%yridi nyl) t hi ophenyly ur ea;

- N-(5-tert-Butyl-2-(1
-thia-3,4-diazo|y|))-N‘-- rI)oxy
phar maceuti cal | y. acceptabl™® salts ereef. 1

and
24. A nethod as in

claim 21, wherein [err] is CFlerr]- or t-butyl. ' 25. A nethod as
in claiml conprising adm nistering a conpound of one of t he formul ae
[err] WD 99/ 32106 R® RS

PCT/ US98/ 26078 ~N N3R7
wherein R err] and B are def | nig Clagam 1. . *

which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein n = 0-2; each X' is independently selected from the group of X or from the
5 group consisting of -CN, -CO,R?, -C(O)R?, -C(O)NR’RY, -OR’, -NO,, -NR°R?, C,-C,,
alkyl, C,.,,-alkenyl, C,,-alkoxy, C,-C,, cycloalkyl, C,-C,, aryl and C,-C,, alkaryl, and
X is selected from the group consisting of -SR’, -NR’C(O)OR?, NR’C(O)R’, C,-C,,
heteroaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,,-alkenyl,
substituted C, ,,-alkoxy, substituted C,-C,, cycloalkyl, substituted C,-C,, aryl,
10 substituted C,-C,, alkaryl, substituted C,-C,; heteroaryl, 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
15 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, -
alkenyl; up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C,-C,,
20 aryl and up to per-halosubstituted C,-C,, heteroaryl,
wherein Y is -O-, -S-, -N(R®)-, (CH,)-p, -C(0)-, -CH(OH)-, -(CH,),.0-,
-NR*C(O)NR*R*'-, -NR*C(0)-, -C(O)NR’-, -(CH,),,S-, -(CH,).N(R)-, -O(CH,),,",
-CHX?, -CX?,-, -8-(CH,),,- and -N(R*)(CH,),.-,
m = 1-3, and X®is halogen; and
25 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

T
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26. A nethod as in claim25, wherein Bis up to per-hal osubstituted phenyl,

up to perh tuted pyridinyl, or of the fornula .
[err] 5%3%9/\?\?51;& n Qis phenyl, err] is phenyl or pyruﬁ?’r‘f? 8/2637&1 Yis

-0- or -S-, Zis -d, [err] - or -G:H[err] n =20, s 0 or 1 and
nl = 0-2. A mdtfo n ai m 25, mhereln Lerr S
t-butyl.  Palogenupto Per-halozaad OAnﬂwlw@abﬁéu%bx%a Yrhereingy iy, ta B 3gd each

adm ni st eri pYs thdepECHRscPdctdd Fom the group éo%:%'xff’f —CIiI -CO,R%, C(%{’ =0

[err] rein Rlerr]
and Rlerr] aB(0)BRIRE, -S$0IR iNOg -OR’cd SR?;n JNRSRS -NR*C(O)OR¥, -NRAYOR*A net hod

Forr] © 15 SOR, "SERAY, e G Alevh Gt akore GoiCo oyl Cofiith B
Yis -0 or heteroaryl, C$ C;%l.c&g}, nét(“ﬁbélkhet%ﬁ srulasntgt o"gkﬂhfﬂbsﬁﬂﬁefl

=0- 2. in-clalm el n err] Is
t-butyl. 20C,-C,, cycloalkyl, substituted\ CeCrp alicatylodndt ts'lui)sfxmtﬂhCa-Czs alkheteroaryl;
Lerr] wherein if Z is a substituted group, it is suLse.tEt\rxJed by one or more substituents
independently selected from the group consisting of ~CN, -CO,R?, -C(O)NR’R®, =0,
-OR’, -SR’, -NQ,, -NR'R?, -NR’C(O)R* , -NR’C(O)OR’ , C,-C,, alkyl, C,-C,,
10 alkoxyl, C,-C,, cycloalkyl, , C,-C,, heteroaryl, C,-C,, aryl, C,-C,, alkheteroaryl ,and

C,-C,, alkaryl, subject to the proviso that where R’ is t-butyl and R? is methly, B is not

—@—-qmocms

32. A compound of claim 31, wherein B is

15

X,

'
__.Q___(. Y —QL):ZM
wherein

Y is selected from the group consisting of -O-, -S-, -CH,-, -SCH,-, -CH,S-,
20 -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
25 members of the group‘ consisting of N, O and S, unsubstituted or unsubstituted by
halogen up to per-halosubstitution, -

X, Z, n and n1 are as defined in claim 31 and s=0or 1.

33. A compound of claim 32, wherein

LT ————




WD 99/ 32106 - : ,
PCT/ US98/ 26 0¥ @ 99/32106 pEBusesneors O

wherein [err] is selected fromthe group consisting of H -C(ORerr],
-CJerr]Rerr], -C(O)NRBRB,IQ[err]-C[err] al kyl, [err] cycloal kyl,

[err] alkaryl, [er , . subst.ituted rr] al kyl
substituted [err %éi@ﬁ%ﬁ%&/ﬁw%ﬁéﬁws&%ﬁd f‘épﬁugitft%?p&y gﬁ?ﬁe}“’ up 16 per-
substi t ut ed Habosubstabtidigt eroaryl, where if [err] is a substituted group, it
s substituted b ne or nore substituents independently sel ected

Yar - 0 VL v
fromthe group cddsiSsselggedsfram the group cpesisting of Ehenyl] eyrigimykradphthyNon,

i . " | 1ot 0. pey - hal i tut i <

wner i n [ or eyl Wincihe” RERuBINSE Gl 300 Broratbiseoiil, sybsliped or

consi st5ng afnskbstituted by ha(dgef) if to p&rtaty, rdn-Y-@lR[i:?Ph&ﬁiﬁidiﬁ){losglgﬁ@lh@h%r] ,
yl, yl,

- err err],, -C(ONRl err err], [err] alk err] cyc
[gﬂ] a]rsl[, ‘F’%\‘W‘%@J@ 95¢Dﬁl[l{'ém]e!~h£ibmiljmtiori,end] al Lhe%/eroaryl, up to

per - hal o i ed.lerr | kyl t er - hal osubstitufed [err] -
cycl oal kyl, up tostl%z(? X %‘Eoe mdeeﬂQ%%@LFSzeﬂefjﬂ‘?%q{"@ﬂ’r’ﬂ“”a‘?‘ﬂ?ﬁ“ﬁ?ﬁi° |‘o'£"t'o'0[R
per - hal osubsindt-QVER’,[ WhérkinhRE 8§ 4g8ken, A0C, -alkyl -C\or he fefsr] and
[err] are independentl?; sel ect ed?‘?r%m’th'e 'ﬁraoalp Oéo%sicg’tciyﬁlg(g)\myr Eh@}{ s _

®

[err] al kyl ,scleeted]fram dhe graup) conpigting ofihydrogeR [GirC J-atkyl,eC p6-yyclodlieylrand

al kary [erk]le l.khgt er yl, to .r-@ | 0 uﬁfgtpitmed err|
al kyl | ll%p toé“p%‘f"-a i c?ysilfg?{‘i utagga{iercﬁ‘ e S“bﬁl?“te 3?3’0213 D “Po£° per-
per - hal osub<atdsubstitutiger, r] aryl and up to per-hal osubstituted [err] 20
het er oar yl , wherein R err] is selected fromthe group
consi sting of halogen, [err] alkyl, [err] heteroaryl, [err] aryl,
[err] alkaryl, [efs] cycloal kyl to. per-hal gsubstityted [err] .
[err] alkyl and ?;‘)"t &ﬁ&F‘Pﬂaﬁ‘%%&iﬂﬁw g%eﬁi‘fré’f}”rﬁz &@ﬁ‘wﬁlk‘iﬂ pyriginyly Q' is

per - hal osub iditfy€ Cbhenyl or b r-dal ”_s'g' teg I laeggand up
to per- hal ozjyigst ﬁfﬁ o’ 25 enfz&fnfea%?l}ﬂ??&n@, Srlem [Se({?‘rf*ﬂ’ ?tsﬁ%w%%}elh,

hal ogehd O éttrHralar¢Z isuBCHe qpeNEhE(QpO L. twitereln fpeis 114, @r= 0, s = 1 and@0dnbi nes
wth R err] ___aé\_q the ring carbon atons to which R and R err] are bound to

forma 5 or 6 nenber cycloal kyl, aryl or heteroaryl ring with 0-2
menbers selected fromO N, and S, 30 Bis upto a
tricyclic aromatic ring structure selected fromthe group consisting
of : W359 9% gompepnd of claim 31 of the formula
PCT/ US98/ 6078 129
t-Bu
Y
N NH-C-NH-B
Ri

wherein R? and B are as defined in claim 31.
20

36. A compound as in claim 31 selected from the group consisting of:

N-(3-tert-Butyl-5-pyrazolyl)-N'-(4-phenyloxyphenyl)urea;

N-(3-tert-Butyl-5-pyrazoly!l)-N-(3-(3-
methylaminocarbonylphenyl)oxyphenyl)urea;

25 N-(3-tert-Butyl-5-pyrazolyl)-N-(3-(4-pyridinyl)thiophenyl)urea;
N-(3-tert-Butyl-5-pyrazolyl)-N -(4-(4-pyridinyl)thiophenyl)urea;
N-(3-tert-Butyl-5-pyrazolyl)-N -(4-(4-pyridinyl)oxyphenyl)urea;
N-(3-tert-Butyl-5-pyrazolyl)-N '-(4-(4-pyridinyl)methylphenyl)urea;
N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N -(4-phenyloxyphenyl)urez;

30 N-(1-Methyl-3-tert-butyl-5-pyrazolyl)-N"-(3-(4-pyridinyl)thiophenyl)urea;

‘\\

—_———
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[err] and - * which

i s substitumagslgemziggnsubsti tuted by hal ogen, up to per-hal osaiisosrtéom, and
wherein n = 0-2; each X err] is independently selected fromthe group of X
or fromthe 5 group consi sting -CN, [err] [err] -C(ONRerr]R,

(Rerr], -NIerpl IM}.‘ﬁ’{ﬁIﬁtlaB[bﬁf)fl-]S»p &'b[)]l)-N-g4-(4— alkyl, [err] [err] [err]
cycl oal kyl é)&g Baryl and X is selected fromthe

group consi rh’Q"SFQ[‘E‘Bm]enY 1RIPQ:err] C(O) OR[err], NR[err]C(OR[err], [err]
_heLe{o?r%/ld [err]N- Imqr ?aféwu tyl SUBizdotyll-Fd(4-er -ﬁ)}rgﬂitl )ﬂnio hteh}Jt edI [erlgl
Subst i t ut ed [f;[[]& Ko ey Rl - [é[errf#n rliamhoAYIuztat 1 Lt od
[err] S al Welt-MeﬂM-)Bl-tertémd/l-S\iaﬁﬁzoly])-N -((4-(4- wherein if Xis a
substit ut ed @ry'l z#hb ltut ed by one or nore " substituents
i ndependent ﬁ’"@&%&e PRVt uraz?, oup consisting of-CN, -CJerr]|Rerr],
[err] -C(O NR[ er iN-f]-bethyl- 3-@:1[@)'1]5‘%‘1'&35}&}4\% -(3-(NR] er L ] :? NO,
-N O 15 t

Rl err] C{OLR j{x%ﬂyl)y@[pﬁ&{)]l)%e@m[e”] an al ogen up to

per - hal osubst” wherein [err] and [err] are
i ndependent | y selhéé&-eentr-butyhﬁ-lpiyrapelry})]N e(BK&-Ipynﬁﬂmh]ophenyl) urea;al kenyl, [err]

| |
o ket S0y o LSt sRL s by BEFHAR s, P%ﬁﬁ]‘bfhf"l?ﬁﬁ"%‘”“% o
per - hal osubst i tut%{@bb]tyl-S-pyraZ01YB+Me(ﬁ;r(ﬁ‘pyué}'lﬂ@(yp mylhbllre%.ubstl tuted [err]
cycloal kyl, up tgy. Eerbe\k@ﬁyltgzrah&ybw' @q&fﬂynaﬂ)oxyphéﬂ)ﬂ]m@ﬁd up to

per - halosubstltute [err einYis -0, -5,

“N(R[err])-, -(cH-6m )%l-értqt-buisd;@é azol;dj:;(‘ld.@-(4-pyre@l[ﬂ§ppl}equ) urea;
-NR[err] [ O) NR[ EI‘N Bﬁ‘lﬁﬂ{ -3,-terrfﬂﬁiﬁf5r ﬁ@) I~N" g %@])’tﬂnophdn%[@éal‘] Y[err]S-,

“oxqertf ferr] Eﬁn?r[tﬁm[«@ ECHIMN(CS I e A e a——e L)
X[err] is hal ogeml-(chbtli.yi-}tert-b@tyl+$pﬁa&{3ﬂPM1°¢4Fb®pyﬁdyl)myphmyt)rumat ure

;-D

containing 0-2 menbers of the group consi sting of nitrogen, oxygen
and sul fur whi.ch unsubstitu %f' 9 ubs}rtut ed by WO 99/ 32106
PCT/ US98/ 26037‘§ harmaceutlc yaccepa es ts ereo 130 hal ogen up

to per-halo and optionally substituted by Z err], wherein nl is O to 3 and
each Z is inde endentl sel ected fromthe group consisting of -CN,
-CJerPR err] Q‘b):g[cgmp]mn thefm'm\llﬂt-C(O)NR[err]R[err] -C(ORerr],
-NO,, -OR[err], - SRerr], - NRerr][grr]’ -NR[err]C(O)CR[err]

-NR[err]C(ORerr] - SJerr]R - qerr]R[err] Rlerr] [err] alkyl,

[err] al koxy, [err] cycloal kyl, [err aryI [err] 5 het er oar yl , [err]
al karyl, [err] al kheteroaryl, subsOt r] al kyl, substituted

[err] cycloal kyl, substituted [err ryI nd substltuted [err]

al khet er oaryl ; wherein if Z'\s a ted group, it is
substituted by one or nore substituents Tﬁjependently selected from

the group cowhemsin RY iofseledled [feom Jthe @(@):I\E[nsrsﬁ]\ﬂoe'rha]égcn@ﬂm alkyl, C-CRj[ err],
-SRerr], - err]Rerr], -NRerr]C(ORerr] , -NRerr]C(OOR err]
[err] al kyI 01[%94“}311,10 al koxyl, [err] cycloal kyl,, [err] heteroaryl,

[err] aryl, Eerikiepddieice! Qal!c,, Mikaryl, up to per-halosubstituted C,-C,, alkyl and
per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C, ,;-heteroaryl, up to
25 per-halosubstituted C ,,~aryl , and up to per-halosubstituted C, ,,-alkaryl;
B is up to a tricyclic aromatic ring structure selected from the group consisting
of

RIS
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Jerr] alkaryl, subject to the proviso that where R err] is t-butyl and
Jerr] is nmethwvgyRios not [err] 15 32. A EETHISERRO0TH
.claim 31, wherein Bis [err] wherein Yis

'sel ected fromthe group consisting ofj39, -S-, -CH-, -SCHerr]-, -CHS-, 20
~CHOH) -, -C(O-, -CX[err], -CXerr]H, [err] and -CCH err] -

i[err] is hal ogen, X,Qis a six megber aromatic structure
.containing 0-2 nitrogen, subst|tuted or " unsubstituted by hal ogen,
:up to per-hal osubstitution; Xs a nono- or bicyclic
aromatic structure of 3 to xo at ons_/And-\-4 25 menbers of the
-group consisting of N, O an Ansubstituted_of unsubstituted by

‘hal ogen up to per-halosubstit-' on, ’ N X Z nand nl are as
defined in claim31l and s 0 or 1. o 33. A conpound of
-claim 32, wherein !9/3210.

'PCT/ US98/ 26078 Qis
phenyl or pyridinyl pr unsubs petl ogen, up to per-
hal osubstitution, derr] is se ected frontthe group consi sting
of phenyl, pyridinyl, naphthyl, pyri m di nyl, quinoli ne,

I soqui nol i ne, imdazol e and benzot hi azol yl, substituted or 5
unsubstituted by hal ogen, up to per-halo, or [err] is phthalimdinyl
substituted or unsupgtituted by hal ogen up t ®RYer-hal osubstitution,
and Z ang I ndependent | y | es N

consisting of [err]
[err] or [err] and §
hydrogen, [err] [¢g L e
substituted by hal ogen or up to per- hal osubstituti on.

34. A conpound of claim 32, wherein Qis phenyl or pyridinyl, Q 1is

which is substituted or unsubstituted by halogen, up to per-halosubstitution, and

wherein n = 0-2;
each X' is independently selected from the group of X or from the group consisting of
5 —CN, -CO,R’, -C(O)R’, -C(O)NR'R’, -OR’, - NO,, -NR’R’, C,-C,, alkyl, C,.
alkenyl, C,,-alkoxy, C,-C,, cycloalkyl, C,-C,, aryl and C,-C,, alkaryl, and
X is selected from the group consisting of -SR’, -NR’C(O)OR’, NR*C(O)R’, C,-C,,
heteroaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted C,c-alkenyl,
substituted C, ,-alkoxy, substituted C,-C,, cycloalkyl, substituted C,-C,, aryl,
10 substituted C,-C,, alkaryl, substituted C,-C),; heteroaryl, substituted C,-C,,
alkheteroaryl, and —Y-Ar, and
wherein if X is a substituted group, it is substituted by one or more
substituents independently selected from the group consisting of ~CN, -COR’,
-C(O)R?, -C(O)NR'R?, -OR’, -SR’, -NR°R* , NO,, -NR’C(O)R*, -NR*C(O)OR’ and
15 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,, -
alkenyl, up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C¢-C,,
20 aryl and up to per-halosubstituted C,-C,; heteroaryl,

R

A
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pyridinyl, phenyl or benzothiazolyl, Yis -0, -S-, [err] -SCHerr]-, [err]

[err] 15 ] and Z is SCH[err] or [err] wherein éﬁuggs,%o-,g\ 0, s
| and nl w(9§9/§2866r 35. A conpound of cIa|m31 of the -

formula J[err] [err] whe %ln R[err] and B are as defined in claim

st okt ng of  wheran ¥ B SUPR Gf IcRb” aseciet oo the orow
N-(3-tert-B az b e 5y, ’

M g 3tert- Bﬁ{: Wy$%i§g$;l) dcdk}ﬂ %ﬁw@wﬁ(@ﬂ»ﬁl CCHJINERY)-, -O(CH,),.-,

met hyl am no@ﬂﬁmﬁx f e 25

N-(3ytert But yl - 5- v azo4 1*@ g pyri di nyl)thiophenyl)urea;
N-(3-tert-Butyl rg ’a% % %s Ot l14&“@4 pyri di nyl)thi ophenyl)urea;
N-(3-tert-Butyl-Lr RWRIO hﬁ@rﬁb‘cNarotr(aﬁc fndtitrel Bhiditing8-2nhembéns of €@ group
N-(3-tert-Butyl -5- p}/razoly -(4-(4-pyridi nyI)rreth | phenyl ) urea;

N-(1 - Met hygongisting o nmo;r:n.anmmm yhfurwhich -ip wapibist enubstituted byo

VN\b( 39 / ':\J,/S >1/|0 algg%%tupq gr-ha?o QXJ opzn nydl} sulgstlt(xgéd(by i?,}f h%H‘X m itsrU t%pfﬁ{ayéazzﬁ” €a,

PCT/ US98/ 262 Yﬁndependently selected from the 15 CODSlStl of -CN, -CO,R* 1 Z{O)R’, =0,

s di o) ? ﬁ(mﬁy{ iR %5.5) A e Nt %ﬁ,ﬁ JOR®, -NR'CO)R’, -

|\L|v‘(9tr11 Rec ny? ny PO elgq/]%%syu %ng\lq’ éﬁ?’&?gp'gf yrd }';CF@) 0&% iurea; 5

N-( - Methyl héicxb@:m (b,l»u:zy Iaﬂér;nyc;;-lcgl alkﬂetdibarﬁ( 4ulfstituted c -C,o alkyl, substituted
pyridi nyl) | ox hen | )urea; N-

- Met hyl - 3- t@rfi/ob ﬂiQ 19’1,p§lm§;§6¢g¢4 Q¢ alkaryt 2nd substltuted CC,; alkheteroaryl;
benzothlazo L I .
N-(3-tert- bu%{l %ﬂg}fﬁbﬁ%ﬁu‘& W %r §u2’4lt 6§/ rs l|Ibdsy ‘ﬁqﬁ b% ng n‘iﬂ Toﬁer (saubstl%nts
N-(3-tert- bufdmbmaemw@mtenlﬁmmm(gﬂo sisﬁ f)—GN ocﬁem’mm)m

N-(3-terl -but { pyrazol s 5;enyl) ure
x(l?) tlér}] Ptﬁé §prr1&Q9I Rﬁl CHR r:l enly )eré&}'l C, Clo
N-E 1mﬁre¥h§%°%ﬁt g? ?%%P{S’M aéh; 8l %ﬁﬁcf g't‘(%wp?f?‘( %;M%P%p en anI ;eﬁr ea;

15 alkaryl,
N- (I - et hyl étert utyI 5- pyrazol (3-(4-pyridyl)oxyphenyl) urea;

N-(] - net hyF“‘Beqiéqthﬂlvm“)rﬁﬂtbatpvhﬁiBrsslt‘)bﬂm (4- (4-pyridyl)oxyphenyl) urea;

B is not
OO

20
wherein R® is -NHC(O)-O-t-butyl, -O-n-pentyl, -O-n-butyl, -O-n-propyl,
-C(O)NH-(CH,),, ~-OCH,CH(CH,),, or
eor0)
25 38. A compound of claim 37, wherein B is

wherein

XI’I

|
L LT ————

SUBSTITUTE SHEET (RULE 26)




and phar mac acceptabl e salts thereof. 20
conpound of W{%”S’?%&'P%ur PCT/L%ZSIZKATGH]

wherein [err] is selected fromthe %oup conS|st|ng of [err] al kyl, [err]

cycl oal kyl, [err] err] [er r-haI osubstltuted gerr]
al kyl and Y peselesigdbitend qgrguxe@pr{ssnngo 1 0%th KMy~ $§H0 -C

per - hal osubstA d E_ r * u 2 _oaP al osubsti tut ed [err] and up
to per-hal osﬁio%(tﬁ}ﬁm g&() ¢ » e)éﬁ éH‘O and @b}g 'up to a tricyclic aromatic
ring structure sekegtmatbgehOom the group consisting of WO

99/ 32106 i PCT/ US98/ 26078
133 [err] Qis a six mengher p{omanc structyrei eoptaining Ohd mitregeay substituted or

bst ict ut | { ut d wh =
005 bl B ety B BPPSBIENAL ' 1 O R group of X or from
O Er T R er R TR P AT o Doy L cer oo M B [er )
[err] cycl oatkibers|efrthe gyewp consisting IDE" aﬂL » ungyhstituted or unsubstxtuteg by

halogen up to per-halosubstitution,

X, Z, n and n1l are as defined in claim 37 ands=0or 1.

10
39. A compound of claim 38, wherein
Q is phenyl or pyridinyl, substituted or unsubstituted by halogen, up to per-
halosubstitution,
Q' is selected from the group conmsisting of phenyl, pyridinyl, naphthyl,
15 pyrimidinyl, quinoline, isoquinoline, imidazole and benzothiazolyl, substituted or

unsubstituted by halogen, up to per-halo, or -Y-Q' is phthalimidinyl substituted or
unsubstituted by halogen up to per-halosubstitution, 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
20 selected from the group consisting of hydrogen, C,-C,,-alkyl, C,-C-cycloalkyl and
C¢-C,o-aryl, wherein R® and R’ can be substituted by halogen or up to per-
halosubstitution.

40. A compound of claim 38, wherein Q is phenyl or pyridinyl, Q' is

25 pyridinyl, phenyl or benzothiazolyl, Y is -O-, -S-, -C(O)- or ~CH,-, and Z is-NH-

C(0)-C,H,,.,, wherein p is 1-4, -CH,, -OH, -OCH,, -OC,H;, -CN or -C(O)CH,;, n=0
orl,s=0orlandnl=0orl.

41. A compound as in claim 22 selected from the group consisting of:
30 N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-hydroxyphenyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N" (4-(3-hydroxyphenyl)oxyphenyl)urea
N-(5-tert-Butyl-3-isoxazolyl)-N '-(4-(4-acetylphenyl)oxyphenyl)urea;
N-(5-tert-Butyl-3-isoxazolyl)-N '-(3-benzoylphenyl)urea;

T

L ———




X is selected fromthe group consisting of -SRlerr], -NRerr]C(OORerr],

NR[err]C(O)Rl'yﬁr 31210687 T | heteroaryl, [err] al kheteroar uted-

[err] al kyl, {)stlltuted [err] substi t ut ed [err] substﬁu{ééég?gedr?%] .

cycl oal kyl, substltuted [err] aryl, g}%’ substituted J[err] alkaryl,
X -;ﬁ‘f)

substit ted errla. a: al kheteroar |,
aﬁd IY,lg\r an[ ]N(ﬂ?érﬁhﬁfyi.g rsoxﬁigﬁl ﬂexgﬂ L})’S}’trtut ed it ig

substituted by ond¥ &?“%BB‘)"“}ISOX‘*Z@M 1(ﬁﬁ%m%hxlm@searhwlﬁs¢ ected from
the group conhiophéryd) uﬂg‘a , [err] CORerr], [err] -ORerr],

-SRerr]/ NR[err] err] and 15
hal ogen up to per LBEEY%UW‘GFPW%%'(“‘A (1, 2-metl%[4§q@$q¥ym1§pyl} and R[err]
are i ndependeniyblerfBi ﬁﬁ; ed fromH, [err] alkyl, [err al kenyl ,

err] cycloal k er ar CAlerr 023
gl kh]et e)r/oar yl, yup &gg 6‘]éf By éﬂl‘ 3§£ﬂi‘§?‘;li’ﬁ'ﬁég4‘ggﬂ’§]‘d’£w Lerrl
perI ha: (lzsijbst i tut eml(ﬁ-wrr-Buty1~3-xsoxazdlmmyl(qt-(upyhmnpbbxmmﬁ)dgsd,l t;Jt ed [err]
cycl oa up to stitut nd up to
pgr hal ogubst Pt ut elg'? é"f?’}’“ 3‘?8?‘8‘5? 1 I\L - (l—pyndyl)th‘%héggl p
PCT/ US98/ 26078 N~(5-tert-Buty] 3-lsoxazolyl)—N -(4- (4-pyndmyl)methylphenyl)lﬂéa

e

-C(ONR[err]-, -(QHE& Q’T’B)’[MFI?WOWW 13 {(épyiidinylthiopheayiijres;r ], - CX[err] -

S (CH . . 1-3,
I~ d( e Eaﬂ ]r ] |) [Se[];] ON«SS‘?'erZ—ﬁ&B@%EJx)&%W r(h)&ﬁ %Jﬂlnyl %pyfbdl%?%(yheny(}ugh
structure cont ai ni¥§5tereButiBdsoxagslyDaL- (gr(éwthyl-‘I-pyndldetbrosb«my@uma

ni trogen, oxygen azwész.iaufwWﬂh&!&zéiﬁt)meRﬁldxétb&lwggddl iﬁ?ﬁﬁt)bmﬁ/ﬁe, 2l is 0

hal ogen pto per ﬁ?oan substituted

to 3 an& each "‘Z“Bé‘ty?ﬁdgﬁ@ﬁﬁﬁﬁﬂ §(3s(é1"é?§méld3'?}’réﬁﬁ1¥|m}’§hw UEdnsi sting

of-CN, -CJerr]R e1vr$4en-§(1@xJ§L1@d;ra£ BN’ (4-(3-methy1-@o§emiﬁ§ xryi, enyfbfaRl err],
NQ OR| NR

[err]e&]O)R[err]err N’i%"e”Rh“@éI%e‘F?"]aﬁf ﬁrj‘f é%(ﬂe th[%%ISW :d“Fﬁa’ [err]

al kyl, [err] al koxy, [err] cycloal kyl, [err] aryl, [err]

het I I I t |,
et eroaryl 11T RGBS T B B SH b S Sh Y
subst it 4Ped [@ryphemilires;er oaryl ; wherein if Zis a substltut ed

t bst d dent |

Jel obted fromihe iotar Do SRl IpNL AP itk ey Er TS0 1

- OR5, SR[err?xYPhM“mNR[err]R[err] , -NR[err]C(OR[err],

-NR[err] C(O) OR[ er rﬂ/—(5~tér€-bﬁﬂyl-§11&‘*hzoﬂrlf-w 1(3-(4- (z-methﬁéalfva%y d)p&ﬁaﬂ} Cycl oal kyl ,

, [err] heter%arpyl !’ err] aryl al Khet eroaryl [err]
al karyl, €% to the proviso that where R[err] is t-butyl,
Bis nofs N-(5-tert-butyl-3-isoxazolyl)-N '-(2-methyl-4—(4—(2-methylchﬁhmbyl)ﬁ}&idyl)-

wherein Rerr].. i p) Ot-butyl, -On- pentyl On butyl, -On-propyl,
C(O)NI—I-(CH[err)J]p?f rr err CHCHerr err]
N-(S-tert-butyl— -1soxazolyl)- *-(4-(4- -carbamoyl)pyndyl)oxyphenyl) urea,

N-(5-tert-butyl-3-isoxazolyl)-N "-(3-(4-(2-carbamoyl)pyridyl)oxyphenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N-(3-(4-(2-methylcarbamoyl)pyridyl)-
30 oxyphenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N -(4-(4-(2-methylcarbamoyl)pyridyl)-
thiophenyl) urea;
N-(5-tert-butyl-3-isoxazolyl)-N *-(3-chloro-4-(4-(2-methylcarbamoyl)pyridyl)-
oxyphenyl) urea;
35 N-(5-tert-butyl-3-isoxazolyl)-N'-(4-(3-methylcarbamoyl)phenyl)oxyphenyl)

urea;

and pharmaceutically acceptable salts thereof.

A
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[err] 25 - . 38, A conpound of claim 37, wherein Bis
wherein WO 99/32106 [err] PCT/USPER@E 32106
PCT/ US98/ 26078 135 Y

is selected fromthe group consistipg of -O, -S-, -CHerr]- -SCHerr]-.
-CHS- [-err] - -4 - - -CX[err]H, -CHO and

-OCH err] -, 42. %O%O%é’%@nﬁyﬁgﬁ%g@#ma Qis a six
menber aromatic structure cont@Bpi ng 0-2 nitrogen; substituted or 5
unsubstituted by hal ogen, up tjo per-hal osubstitution; Qerr]
is a nono- or bicyclic aromateg structure of 3 to 10 carbon atons and 0-4
menbers of the group consis¥ing pf No O and S, unsubstituted or
unsubstituted by hal p td¢] per-hal osubstitution,

X, Z, n and nl are as defined in Il_qjdiw_Band s =0or 1. 10

39. A compound of claim 38, wherein Q is phenyl or
pyridinyl, substituted or unsubstituted by hal ogen, up to per-

hal osubstituti on, T i | ected fromthe group consisting of
phenyl, pyridi nylvheﬁgﬁt%ﬁﬁfieqqfd%c%???’% di nyl, quinoline, isoquinoline,

i m dazol e and benzot hi azol yl, substituted or unsubsti tuted by
hal ogen, up to per-halo, or -Y-QQerr] is phthalimdinyl substituted or
unsubst$t ut ed by 43alAgempenndiaf thesformilaosubst i t uti on, and Z

and X are independently selected fromthe group consisting of [err]

and -NHR{err], wherein R err] g's hydrogen, [err] or [err] and R7 is 20

sel ected fromthe group consisking of hydrogen, [err] [err] and

[err] wherein Rerr] and Rfer can be substituted by hal ogen or up to per-
hal osubsti tuti on. N 240. A conpound of claim 38, wherein Q
i s phenyl or pyridinyl, [er i sl 25 Opyri di nyl, phenyl or benzot hi azol yl,
Yis -O, -S-, -C(O- or -CHerrlN, arul Z is-NH [err] wherein p is
1-4, -CHerr], -OH -OCH3, -OCerr|NiB-C-NeNBor -C(O CHerr], n=0

orl,s= Oorl WheIn~ROMY selected from the group cohbistify ©FHaERs, €5-0,) alkyhi 0) 22
selected fromthe group consisting of: 30 . '
N-(5-tert- Buhg}mw?&xaml, ) ealkargly Co-£ ppgloslisyb e Prohalpnbstittedr €aCio

N-(5-tert-Bulylr 3o/ R95RSnkd o, { &kl A e RPRASLRNRIREEY, heteRAry1,

up to per-halosubstituted C, ,,-aryl, and up to per-halosubstituted C,,,-alkaryl; and

10 B is an aromatic ring structure selected from the group consisting of

Xt

Jeaslnens)

KRN YRR

SUBSTITUTE SHEET (RULE 26)



N-(5-tert-Butyl-3-isoxazolyl)-N -(4-(4-acetyl phenyl)oxyphenyl )urea; -

N- (5-tert-But Wo d9asiescazol yl ) -N - (3-benzoyl phenyl ) urea; PCT/USISED78
99/ 32106

PCT/ US98/ 26078

38 136
N- ( 5- - 3-i59 - N - (4- : -
N- g 5- Egﬂ gﬂt §| g :soélgiso '%lt.%d &?‘H&bﬁ;ﬂ%‘gﬁw W‘%ﬁ%% ;Urng g?rbfha}aonsy})gu_mtwn,

t hi ophenyl ) ur egid wherein n = 0-2; N-(5 tert Butyl - 3-i soxazolyl)-N"-(4-(4-(1

. 2- met hyl enedi oxgkphen yl) phenyl ) urea;

mg :ert gu: yTac mﬁmmrytlmelemeqf@m 337 rgrglprs)f X %‘x%ﬁé‘i*ﬁlg‘)"ﬂi’ gopsisting of
er uty

N (5 tort - But TS rEGIRS SPIOIE N CARRSRS Ok - KOO ANRTET Gyl o, Co

N (5-ter t SBUt yAlkéhl, T paibi) nJ@m M:tdaﬂcyl)ﬂlcg j aryl axmemmmn@m andr ea; 10

N-(5-tert-Butyl - 3- |soxazol ')-N-(3-(4- yI)o>§yphen z ; ;

Mgg Eer: gu:w - 3- |2§0$<aqlmtgdfrom ﬂlesrqw q»ylsnistmgq SEAi DR Q?(;Q Rir é\ERC(O)R

N- er u Xazo

N (5t or t- Buty ol RORRESh £y Cre 2k GrSEnNE, PR O ity ﬁi‘@%ﬁ@# ik

ﬁ;( 5-tert - But yhdm, Ss%ﬁﬁﬁkkdb), ,ol\alxkox%xﬂ)&taﬁa *Ulc,glcﬁw@l resbarteic@ RNy Ay LT ea;

ﬁ Eg E ert guz yfuh?mumdxeﬁ,eﬂliz\(l )allﬁryl( 2s1(b§nmmdhﬂ,-e,3 pwlleghamlll ) snbgtitutedy | Coepa;
ert-Bu i SOX AN - (4= (3~ - 4-DWE L O g '

N (ot or t10But Y PIKBEPRER b A Y Ay i HeR g Hfoed By AL e 5™

N-(5-tert- b “t y neo’oﬂr?&%@ﬁ@hi’de}\fs’\ﬁndéﬁbnﬁpﬁtﬁfs‘&leﬂfeﬁ%@m@%ﬁ%‘ donkiedut oy, i dyl )

- 20
N-(5-tert- but yLCG-Rss@(G;m’L yC(O)NR'R%~0RS,(-SRHENRIR ‘cAN® 2 ANRIGEO)RT dy | ) -

oxyphenyl ) urea;

N;]( 5-tert-but er%_Q(Qéng@pglmlpgpn wto perheloghsHptiony hanoy! ) pyri dyl ) -

t hi ophenyl) urea; 2

N-(5-tert-butyl-3- |§’g§r§lzno afldl\}){ ?rf md?q]enflenjfly ifle&ed lﬁ ‘{car’ba{?’rgg/ 2r?dyl)

N- c ISBXyplh&gmH) Gchqg:llcycloalkyl C.-C,, aryl C.- Cu heteroaryl, C,-C,, alkaryl C4'C1;
-tert-but -N -

ur (e a: o Y alkhetlefo%?zt?p ¥o per-halosﬁbsgftlut(ec% C(,: %Ir,,fj gﬂ(m Iy lu%:% rplel('j %al)omﬁ)y P &2 10-

N-(5-tert-butylndalis g 8 phritalastbstitated €,(C; ERIAMAND RYpdrhéloseusiniteel-C,,

urea;

N- (5-t ert - but yland-ahd ox azmershhlosibstifuled @;-C2-heeerdayflcar banoyl ) pyri dyl ) - 30
oxyphenyl ) urea;

tN;] (5- th ert-butyl - 3- i 3REIHY5 J Ony St aN(B)y AGHE -y CERF b ST oy k FHPe S
e} n 5 |
" PIE Y SRGONRI o) R el el oty

N-(5-tert-butyl CHX‘,SGE@;,OS},(ICH,M afd - N(R’)f@ﬂlamr car banoyl )phenyl ) oxyphenyl)

ur ea; zg}t&a)& ﬁﬁ%&én‘fa' l.y acceptable salts thereof.

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
25 halogen up to per-halo 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)R?, =0,
-C(O)NR’R?, -C(O)R’, -NO,, -OR’, - SR, - NR’R*, -NR’C(O)OR’, -NR’C(O)R’, -
SO.R’, -SO, R°R¥, C,-C,, alkyl, C,-C,, alkoxy, C,-C,, cycloalkyl, C,-C,, aryl, C;-Cy;
heteroaryl, C,-C,, alkaryl, C,-C,, alkheteroaryl, substituted C,-C,, alkyl, substituted
30 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?, =0,

T
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WD 99/ 32106 ' PCT/ US98/ 26078

137 wo042/32186 conpound of claim 37 of the formula PCT/US98/26078

t-Bu [err] wherein B is as defined in claim37 5

43. A conpound of the formula [ ensd

[err] >eL31RR[. speel ot 50 he 0 al ogen
~[err] alkyl, Lerr R]r(jLeT}tngrw(;aryI {Kerﬁnha?{/l?w?err r?er‘r"]ﬂ%chogl' kyl ,

up to per- haalbexBsCi- -Cutoydioplkyl, ], C,-C,s hatekodryl, ﬁeﬂqhaiyb@{f&n alkheterbafyd r.arid

cycl oal kyl , [ hal osubstituted [err] -heteroaryl up to

per - hal osubs TFHtg{)?r:['err] and up to per-halosubstituted C7 [err] and 10

Bis an arong{d‘ﬁhgrbnglssttgdgﬁt pliensiel ected fromthe group consisting of
[err] and

Do)

5
and where R' is ~CH,-t-butyl,

B is not

44. A compound of claim 43, wherein B is
>I<n

— —_— +
a—ty—a4-z,
10 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 0~4 nitrogen, substituted or

15 unsubstituted by halogen, up to per-halosubstitution;

Q' is a mono- or bicyclic aromatic structure of 3 to 10 carbon atoms and 0-2
members of the group consisting of N, O and S, unsubstituted or unsubstituted by
halogen up to per-halosubstitution,

X, Z,n and nl are as defined inclaim43 ands=0or 1.

20

45. A compound of claim 44, wherein

Q is phenyl or pyridinyl, substituted or unsubstituted by haloge—n, up to per-
halosubstitution,

R OB R0
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WO 99/ 32106 : ' :
PCTI US98/ 26 Q¥ 99732106 BAFUS98/26078

which is substituted or unsubstituted by halogen up to
per - hal osubsti tution, and rern n = 0- each [err] is

, ‘_gﬂep[egfre]”“&ae' ct e?elfecrto mhe[ gqur])éls lhgét"{&f? F,%ﬁ@‘”’ ,r?xag’htﬁ)t'l' ng of
" -NRlerr] R er;ryhmxmyr ]qlﬁkchmh 1s[3&\hﬁc11m5., imida2d{€N¥hd b[s@ioiﬂx Soqapr kubaveh@pbky! |

[err] aryl and [err] alkaryl, and IS ect ed fromthe

group consi smsulg;nnrted BR[rmiqg]an, upNR[ persHaly, OF GRFQY is] phthﬂ{rmrinjyt(sai)mpé¢d pr

het | khet tituted | kyl bstituted
tarr] o kg o uflpeiunp By PRt BBt ed [err] oyci oal kyl .
substitgted [err]z aha'x are inde ndéﬁh?%lebiéﬁ%xﬁ fhe %roﬁk‘%%ﬁéiétmgs&b S tGREd
C3-C, 3 heteroaryl, substitut epc? al kheler -Y2Ar, and

wherein if )énds—MHRubwherbmt R @hwhpgen tC k@,o-alldyl;tortﬁlgt-(é,d-cmoalkyl and Rbne or

OO er 1] At er FeHeA O BGLP CoheBRR - FTITRES GyrCrr B O I?qahw?fné
-NRlerr]R Cl\ﬁﬁaar)(-}NR[/l?eﬁ'%]l ROARUERT lcan be substitattR 8 Iil]!.% tb. pad

hal ogen up to p@r al osubstitution; eln err] and
Rl err] are ihalespbstidetian,y sel ect ed from H [err] alkyl, [err] 15 al kenyl ,
[err] ¥c|oa| kyl, [err] aryl, [err] heteroaryl, [err] alkaryl, [err]

o

al khet e¥oaryl, up to per - hal osubstr tuted [err] alkyl, up to

per-hal osubstitutggd [e per - hal osubstituted [err]
cycl oal kyl, up to per - %c%)mgo%sdt?t}clzﬁ{n@% hefdi}nﬁlg aryl and up to
per - hal osubstituted [err] heterdsBiyl!, wherein Yis - O,
-S-, -N(Rerr])-, -(CHerr])-[err], -C(O-, -CH(OH) -, -(CHerr]Q 20

-NRerr]CCONRerr]Rerr]-, - ]C(OM, -C(ONRS-, -(CHerr])[err]S,
-(CH2)[err],N(Rlerr])-, -Q(CH) err]' [err]u -CHX[err], -CX[err]2-,

-S—(CH[err])[err]- and -N(R[ e “O-NHeBr | - m= 1-3,
and [err] isy Ar is a 5- or 6-rrenber aromatic
structure cont ar ni ng ?fad%ﬂnedn!oec}aslmo “the group consi sting of

nitrogen, oxygen and sul fur which i's unsubstituted or substituted by 25 ,
hal ogen up to per-halo and opfionally substituted, by [err] wherejn is O
to 3 and each &1 A compowidhgbglHah egeém&ttw phesw] Pﬁ@)@g Q"

T gD iy 1 G 5 0O,

-NRl err] O O)-9BCE, 1 + 0; NR[leand €} <Plek &rr], - SO[err]R[err] -sqerr]
Rlerr]Rerr], CJerr]-(err] alkyl, [err] al koxy, [err] cycl oal kyI, [err]
aryl, [err] heteroaryl, [err] alkaryl, [err] al kheteroaryl,

substi t ut ed [err]4 gllg m{’ﬁ‘%@ﬁ‘ 'ﬁHtafﬂu?E%cctedé&ﬁrﬂ% grlsa{,e@rlsﬁnh%fﬁubst' tuted

[err] al karyl and su err et eroar ereinif Zis
a substituted gro Sdl fuents
i ndependent |y sel 3}23 lgﬁgﬂo%ylsﬂjﬁéidz w&w @yg B; |d(ri1}{ l@ﬁ@@??ﬁfehl
-C(O) NRQer r | Rl err V- (3:tg-t-Buty1-5-1soxaz y 8{46h methoxyphenyl)oxyphenyljurea;
PCT/ US98/ 26078 N~(3-tert—Butyl- -1soxaz )- —tS-(Z- 4-acety!l hen l)oxy)};ﬁﬁimyl)urea,

- @[ g H (0 ?Jg[[ g { }’V’(%’éf’tﬂf“‘&i\l 1}’& 3-(4-p frwé ipphe %&“F%a’ cycl oal kyl ,
[err] heteroaryl M(-Bl’-lfe]'t-Brﬁt —5~xs{oﬁﬁio]ylP-M‘—bﬂ(&pﬁ@dmjd)méthﬁlphenyl)ureaE err]
?Llr( ?]r yh, awi(ii-tert-ﬁut% 5-1soxazo?ytﬁ -(4-%1—pyrx<ﬂnyl)th1opheny1)urea,
25 N-(3-tert-Butyl-5-isoxazolyl)-N -(4-(4-pyridinyl)oxyphenyl)urea;
N-(3-tert-Butyl-5-isoxazolyl)-N-(4-(4-methyl-3-pyridinyl)oxyphenyl)urea;

N-(3-tert-Butyl-5-isoxazolyl)-N '-(3-(2-benzothiazolyl)oxyphenyljurea;

N-(3-(1,1-Dimethylpropyl)-5-isoxazolyl)-N -(4-(4-
30 methylphenyl)oxyphenyli)urea;
N-(3-(1,1-Dimethylpropyl)-5-isoxazolyl)-N ~(3-(4-pyridinyl)thiophenyl)urea;

—_—
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5 and where Rerr] is -CHerr]-t-butyl, B is not

ferr] WO099/32106 44, A conpound of clai m 43, wherein B iPET/US98/2607%)
‘wherein Y is selected from t he group consisting of-O, -S-,
-CH err]-, -SCH[err -CHerr]Ss-, O—P C& -CX[err]
-CXerr]H, - r3- (Ia)@mtw;}ropyl) 5-lsoxazolyl)-N 4(41poyi tryl)n&yr&geyi)urea
Qis a six rrenber t| Q(B(ta% kred;ut ed
.or 15 unsubst i tﬁt(g I§ W’EﬁSQ lpl)r}gl(gs(ﬁ@?%-@{%&ﬁw&“%

‘Q is a nono- or biNdy h CD'@? rPB)’ls t%&%?bé)‘?!f (3(2#-10 carbon atoms and
0-2 RighRk 1@}, m,m@&sl sting of N, O and S, unsubstituted or
‘unsubsti tuted by kP ylt)&@,llsylg %‘gy;r hak)gsx}pggfut I on,

'X, Z, n and nl ar eNé@ Qi‘é\fi?thié]d YtPF%HY oxaed)-N -6 1. 20

‘45, A corrpogyﬁu eawher ein Q is phenyl or
pyridinyl, substit S by hal to per-

fﬁg.l osubgt itution, X,t(gd“% tﬁr& F—q%y@qu;)l@-@sxazol)ﬂgﬂ) (3-td- P

:PCT/ US98/ 2607 Byri dmyl)thlophenyl)urea 140

Dy iyt eébfﬂotf CsonteasirarsorenD- ot e B emBdma "

‘substitui0ed obxyphenyl) ut¢asubst i tut ed by hal ogen up to per-halo, or [err] is
pht hal i m di nyl sub t ed ls S tut by h en Wp to
‘per - hal osubstituti §}(|3 FrgoRy 'ls°xaz°]y9u]g @' r tﬁﬂﬁ%’é%’ﬁﬁ@ Y¥el ected from

.t he group conskyhenyj)ofeaj err] -OR[ err] and -NHR[ err], wherein R err]
15 nvdrogen, er ) Nob- kAl 8 o Rl B-- o mp PELSEREABRAGIE S, 97 oL
R err] can beosmylbuteed by hal ogen or up to per- hal osubstitution.
tl?Bu 15 407 (3-teA- Sut TN B LBy N 2 4R 443-REth REpA ALY Fidyl)-
oxyphenyl) urea;
N-(3—tert-buty1-5-1soxazolyl)-N -(3-(4-(2-methylcarbamoyl)pyridyl)-
thiophenyl) urea;

N-(3-(1,1-dimethylprop-1-yl)-5-isoxazolyl)-N -(3-(4-(2-methylcarbamoyl)-
20 pyridyl)oxyphenyl) urea;
N-(3-(1,1-dimethylprop-1-yl)-S-isoxazolyl)-N -(4-(4-(2-methylcarbamoyl)-
pyridyl)oxyphenyl) urea;
N-(3-tert-butyl-5-isoxazolyl)-N -(3-chloro-4-(4-(2-methylcarbamoyl)pyridyl)-
thiophenyl) urea;
25
and pharmaceutically acceptable salts thereof.

49. A compound of the formula
R1
ST

0
Rt NH-C-NH-B
wherein R' is selected from the group consisting of halogen, C,-C,, alkyl, C, ;-

30 heteroaryl, C,,,-aryl, C, ,,-alkaryl, C,-C,, cycloalkyl, up to per-halosubstituted C,-C,,
alkyl and up to per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C, ;-

-—_—

) D
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[err] wherein B is as defined in claim43. 47. A

conmpound ofy, 4 wherein Qis is phenyl or pyridinyl,

phenyl , benzotﬁbazol yl or pyridinyl, Yis -O, -S- or -CHZ g:gb§9s}z§l&_|[e r]

-Cl1-, [err] or -QCH err], n-O s =1, and nl =0 or 1.

48. A conmpound as,in claim43 sel e¥¥%ed fromthe ar oup consj stl n

N- ( 3- | sopr offjgroaryl, IPXQRTFPriosupstituled G, ppryl diang upt e Bisthalgsy ﬁik“éﬁg C2Q‘

N-(3-tert- Bﬁi{( [ O- i soxazol yl)-N -(4-(4-net hoxyphenyl)oxyphenyl)urea;

N-(3-tert-Butyt-5-isoxazolyl)-N -(5-(2-(4-acetyl phenyl)oxy)pyridi nyl)urea,;

N-(3-tert-Butyl Wlkﬁmgﬂibﬂﬁzﬂd‘gm dnd- (4-pyridi nyl)thiophenyl)urea;

N (3-tert-Butyl-5-isoxazolyl)-N-(4-(4 pyr| di nyl ) net hyl phenyl ) urea;

N- (3-tert-Butyl -Bis @arematiqring mm(\ueeede%dr from the green epwisHpE Plirea; 25

N-(3-tert-Butyl-5-isoxazolyl)-N -(4-(4-pyridinyl)oxyphenyl)urea,;

N-(3-tert- But yl - 5-i soxazol yl) - '1-(4-(4- met hyl - 3-¥Yri di nyl ) oxyphenyl ) urea;
N-(3-tert-Butyl-5-isoxazolyl)-f4-(3-(2-benzot hi z%yl ) oxyphenyl ) ur ea;
N-(3-(1 ,1-Di nethyl propyl) -5-; agol yl)-N -( 0

met hyl phenyl ) oxyphenyl ) ur ess

-(3-(4-pyridi

- Di et qyl propyl ) -5-i soxazol yI Nt hi ophenyl ) ur ea;
WO 99/ 32106
CT/ US98/ 26078 141

P
N—(3( 1.1 - D net hyl propyl) 5- |soxazolyl) N

- (4- (4-pyri dinyl ) oxyphepyl ) Oneeany( 1,1
- Di et hyl propyl ) - 5- |so --(4-py|)t enyl)urea;
i | oJyi)-N o4

N-(3-(1,1 -D net hyl prog

met hoxyphenyl ) oxy) pyri di Tyl ) ur ea; N(3-( 1

- Met hyl -1 - et hyl propyl ) - 5-i soxazol yl ) - N -(4-(4- ’

pyri di nyl) oxyphenyl ) urea; N-(3-(1 -Methyl- 1

- et hyl propyl ) - 5- |soxazolyl) (3 (4- pyrldlayl)thlophenyl)urea
N- ( 3-1 sopropyl -5-i soxazol -(3-(4-(2- nethylcarqqnnyl)pyrldyl) 10
oxyphenyl) ur ea; S ) - N

-(4-(4-(2-met hyl carba
N-(3-tert-butyl-5-i soxaxxly
oxyphenyl) urea; 15
N-(3-tert-butyl-5-isoxazolyl)-N -(4-(4-(2-nethyl carbanoyl)pyridyl)-
oxyphenyl ) urea; which is substituted or unsubstituted by halogen, up to per-halosubstitution,

and
wherein n = 0-2; each X' is independently selected from the group consisting
10  of X or from the group consisting of , ~CN, -OR’, -NR*R?, C,-C,, alkyl; and
X is selected from the group consisting of ~CO,R’, -C(O)NR’R’, -C(O)R’,
-NO,, -SR®, -NR’C(O)OR®, -NR’C(O)R’, C,-C,, cycloalkyl, Cc-C,, aryl, C,-C,,
alkaryl, C,-C,, heteroaryl, C,-C,, alkheteroaryl, and substituted C,-C,, alkyl,
substituted C,,,-alkeny}, substituted C,,,-alkoxy, substituted C,-C,, cycloalkyl,
15 substituted C,-C,, aryl, substituted C,-C,, alkaryl, substituted C,-C,; heteroaryl,
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
20 halogen up to per-halo substitution;

AR
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N-(3-tert-butyl-5-isoxazolyl)-N -(3-(4-(2-nethyl carbanoyl)pyridyl)-

t hi ophenyl) wg @s2106 N-(3-( 1,1 -dinet hyl prop-1 PCT/S9826078
-yl)-5-isoxazolyl)-N -(3-(4-(2-met hyl car banoyl ) - pyri dyl ) oxyphenyl )
ur ea; N ( 3- 1

, 1- di et hyl prop- 1- -5 oII.-'-4-4-2- hyl car bano -
pyr| dyl )oiyghegyl lyeff%' i" et ‘Adepenéeﬂ-‘§§el%8’regeflf)‘l!¥ﬁ é &s’o‘;ﬂé‘}z‘oﬁlt‘) N
-(3-chloro ( t I ea 25
and phar nacggge?ggl?yeecéc%gég{glpe s?l%gwi é}/@ heteroaryl, €. €,0ROAH )Clt'f
conpound of alkhetefaaryhibip to per-halosubstituted C,-C,, alkyl up to per-halosubstituted C, a0
[err]
wherein R ialkenyh upta per-hajpsybstitutsd o @8}‘.“51?5%’ ngp & pﬁ%“%ﬁé‘ﬁ?’%‘@ﬁr“ﬁ%h kyl ,
err]-530 4 lanb%%ﬁé}r}i@losuﬁﬁftﬁtbd EZQU,]hetéi‘M@fyl [err] cycloalkyl, up to
per - hal osubst I tuted up to per-halosubstituted [err]
cycl oal kyl, up tovmemn I’Yaiseﬂjb‘ﬁ-i -NiR%)d {@izb-],,,, -C(O)- -CH(OH)AD(G%)&@LOG
PCT/ US98/ 260

het eroaryl, ﬁ%?@wsk hal’ MQ)I"[ &@Ner ?Hl)mﬁnd(%)ﬁl\g 3 'Q(gﬂe)s‘ubst ituted

[err] -CEDUON";-, -S-(CH,),- and -N(R’F(B—I H b= Dyrpaee 1Qﬁa19€én0gﬁ5 and

Bis an aromaticri ng StructUfe selecfed ‘ftomthe group conststing of

[err] 5 Ar is 2 5-10 member aromatic structure contairfing 032 members of the group
10 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)RY, =0, -C(O)NR’R’, -C(0)- NR?, -NO,, -OR?, - SR®, -NR*R¥, -NR*C(O)OR?,
-NR’C(O)R?, -SO,R?, -SO,R’R?, C,-C,, alkyl, C,-C,, alkoxy, C,-C,, cycloalkyl, C,-

15 C,, ary), 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?, =0, -OR’, -SR’, -NO,, -NR°’R?, -NR’C(O)R* , -NR’C(O)OR?, C,-C,,

20 alkyl, C,-C,, alkoxyl, C,-C,, cycloalkyl, , C,-C,; heteroaryl, C,-C,, aryl, C,-C,,
alkheteroaryl ,and C,-C,, alkaryl,

subject to the proviso that where R' is t-butyl and R® is H, B is not of the

formula
—@—OO—CH(CHa)z

50. A compound of claim 49, wherein B is -

25

—_—
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or [err] which is substituted or unsubstituted by
hal ogen, up al osubstitution, and n =
0-2; each X‘ngrg Bflg@l ndependent |y sel ected from the group con‘s:?@?f%&’fo
of X or fromthe group consi sting 0{4 CN, -OR[err], -NRerr]Rerr], [err]
al kyl ; and X is gelec 4ed fromthe group consisting [err]
-C(ONR[err]Rerr], -C(OR errfy -NdJerr], -SRerr],
-NR[err]C(OOR[err], -NRerr]C{ORerr], [err] cycloal kyl, [err]1 aryl,
derr] al karyl, [err] heteroary] \ [err] al kheteroaryl, and
substituted [err] al kyl, - Tt“b\é"t segm[err] substituted [err]

al koxy, substituted [err] cycl oal kyl, 15 substituted [err] aryl,
substitut ed Yhareip al karyl, substit ut ed [err] heteroaryl,

substituted [err] inif Xis

al k whe
a substituted grolps e?elcq%f ﬁ@tgir?‘ﬁr’t"@ﬂs’wgo‘?fe%r‘sﬁo'@ »-SCHy. (HSat i t uent s

&otere HOR “‘efb] RO SO R DM Errl R, | - Nl ERR

-NR[err] (O R err X ishaleger,r ] CCO OR[err] and 20 hal ogen up to per-halo

substitytion; Y)\O 99/ 32106
PCT/ US98/ 26078  Q is a six member aromatlc structure containing 0-2 nitrogen, substifuted or

wherein R erdﬂsu@éﬁ%tgﬁﬁ')(ﬁllo i ult q%?‘fmgﬂgr?ﬁs mlgﬁJ ected fromHerr] [err]

al kyl, [err cy [err] aryl, [err]
heteroaryl, [err ]Q'aisleannyho~ c{r&fi{fy]chc aromatic s&hktbﬁi et Day Y0 carbipn boms and 0-4

per - halosubstrt ted [err] alkyl, . .up to per-halosubstituted [err ]
al kenyl ; E"e’? qﬁéhegwetqorlmw ‘[’feNr?) ad Pounsupptituied argmsubstituted by

per - hal osub | and up to per-halosubstituted [err]
het er oaryl , Sﬁﬂ&é&h%ﬂt&ﬁyﬂdos’ﬁ%ﬂe‘rﬁx’% Yis- O, -S, -N(Rerr])-,

-(CH ed®]) - [ err],X; Z(r3nd,nl-drt-¥ldfined in Taihe49 dnd s 10001,
-NR[err](ONR[err]Rerr] -, -NRerr]CO-, -C(ONRerr]-,
-(CHerr])[err]S, -(CHerr])[err]N(Rerr])-, -OCHerr]),[err],

-CHX[err], -CXer nd N(R[err])(CI-l[err])[err]
[err] = 1-3, and errc]o ;;o% o‘g%al)n[%w efeir Ar is a 5-10 rrenber
aromatic structur@ is phémil or pgridinil, setstianed of uhdubstituted bylikilogeng o %6 géﬂ-ng of
ni trogen, en and sul fur which is unsubstituted or substituted

hal ogen up ﬁ/? QRUPSHHUNON, ubst it uti on and optional |y substituted by [err]

whereinsnl is 0 Q’ is seleEt@d ?{%&HQRF%;; cbﬁsxétﬂ%egf%?.% érﬁ?&’&%trﬁgﬂh&?m the

group consisting O

-C(ONR[err ]ﬁ[remrd]nyl QI(xﬂ}lmeNR[oqmnhhne- Nnidazolk, anﬁﬂ[aazothrazelySR[ubsﬂt\]ltcd or

S o1 1 R or Vs Pl a1 o bitelo. 71y 8 FRSRIMRY sopbiped or

cycl oal kyl, {ubd d . rearyl, [err] alkaryl, [err]
al khet er oaryl , Sl}g%ttél Pﬁthglgém p?t]b)ﬂer hil8£db]snﬁﬁEBﬂ? ﬁgubstr tuted [er r]
-OR°®

cycl oal kyl , substZtamﬂéﬂ a[Qemd]?pmﬂﬂal'yysemm ﬁ'emsthe tgnoupdedneistihg of ~R°,
al khet poary ubstr ed_group IS, S ti ed by

t he ong or n%n wherseuxo& ogeR 'Iﬁe{}eri’&‘gﬂt?’ CSQI“’e‘%’P’é’GH(P’fB‘P##e Sgr oup
consi sting ofeléched freihr&le group consrsi?%bl\' &*o@lﬂ@f- -alky®), CJ édlkyl-an@l errl,

-N -N 20
a:\%/?r r ][ err]C R[aglmgt;l[, ?‘:’{lﬁﬁlﬂ] Rs[)ﬁg;i(r) Lﬂt]lteﬂ )erhylng;n o :1;); %0 anl?rIr "l

[err] halodiblighis cary!l . and [err] aI karyl,
25 52. A compound of the formula
t-Bu
X
] o
NH-C-NH-B

wherein B is as defined in claim 49.
- TFhTT

g
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. subject to tthe proviso that where Rer] is t-butyl and Rerr] is H Bis

not of the WO99/32106f or nul a . PCT/US98/2697§ |
25 50. A conpound of claim49, wherein Bis

- WD 99/ 32106 145

: PCT/ US98/ 26078 144 [err]

. wherein Y is selected fromthe group consisting of -O,

; - S,
e, S Sthih qhfaf claim 50, whereln Q % Beny, 13 pherib Bt Avidiny

- Qis a six naAd¥ris a0PHRLS-CZ ¥ LOICICH S -ORYra0CH) G P02 R0k 9@8A nl LR3I tut ed

-oor unsubstituted by hal ogen,” up to per-hal osubstitution;
[err] i® a nono- or bicyclic aromatic structure of 3 to 10 carbon atoms and
0-4 menber s ,0f the group consistin N, 0 and S .unsubstituted or
Unsubstituted by 34 A compathating BT 45 seltthed ot e eRNG PSR X

Z, nand nl are a fi in.claimi4 d (S O0.0or 1 51.
- A conpound of cl aﬁ?&@f‘%i‘gi lﬂenylmv '?4’@‘“‘*3‘3'&%*’7’%‘ﬁB‘WB#\"gW”BFea'pyri di nyl ,
j ?]u:osti ll:) uted or unS\G(ﬂsieivtt-Bﬁtgti3Jtuieﬁ5ﬂ)-m-¢41(mhpdrbgyr?xeﬁyl)ox%'phenyl)urea; o f
al osubstitution, . ect.ed fromthe. gr consi sting o
phenyl, pyridinyl ,ﬁﬁéﬁﬁtt‘}ﬁwl,'“h‘e% ])'WZ'ﬁ'ﬂﬂ'ﬁh?ﬁwhe&gbwp%@ﬂF%qui nol i ne,
i m dazol® and ben2é(ShieazButyl-3-thiaiyd)-M({4-6tipynidinyl)thiophemyd)ulbest i t ut ed by
. hal ogen, up to peranthphermaesuticyty &dceptablpiilbthérgofli nyl substituted or
. unsubstituted by hal ogen up to per-hal osubstitution, and Z
and X are independently selected fromthe group consisting of [err]

-OR[err] 20 a%@.‘%ﬂt@h’o{?@%ﬁﬁmame”] is hydrogen, [err] or [err]

and Rlerr] is he group consisting of hydrogen, [err]

[err] -cycloal kyl and [errkwherein Rlerr] and Rerr] can be
substituted by hal ogen or up to par- hal osubsti tuti on. 25
52. A conpound of the fornula o

NS
NiNH-c-NH-B

15 wherein R® is C,-C,, alkyl, C,-C,, cycloalkyl, up to per-halosubstituted C,-C,, alkyl
and per-halosubstituted C,-C,, cycloalkyl; '

|
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t-Bu _ [err] wherein B is as
defined in ff‘}%ﬁ’% WO 99/ 32106

PCT/ US98/ 26 . 145  FCTIUSHRRGO oo
A compound of claim50, wherein Qi 2 phenyl, I s phenyl or pyri di nyI

and Yis -0- or -S-,. Zis -C1, - P -O—lor -OCH err] ? Oor
1 and nl = 0-2. B8ndB isan aromatic nSﬂS‘fW“EBﬁﬂéﬁi?ﬁj&% %grevam%mg@ ected from

t he group consisting of: N-(5tert Butyl - 3-t hi enyl)-N
- (4- (3-met hyl phenyl )oxypheny;b)ur ea; X1,

N-(5-tert-Butyl-3-thienyl)-N "-(4-(4-hydroxy nxl ) oxyphenyl ) urea;

N-(5-tert-Butyl-3-thienyl) X- (4- et hox | ) oxyphenyl )urea; 10

N-(5-tert-Butyl-3-thieny D4- (4-pyridin | ) t Wi ophenyl ) ur ea;

and pharmaceutically accept\a#e salts thereo 55. A
conmpound of the formul a [err] 15 wher ei n [err] is [err] alkyl,
[err] cycloalkyl, up to per-hal osubst I tuted berr] al kyl and

per - hal osubsti t ut ed Q 99/ 32106

PCT/ US98/ 26078
and B is an arong

146
e group con5|st|ng of -

which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein n = 0-2,
5 each X' is independently selected from the group consisting of X or from the
group consisting of -CN, -NO, ,-OR’ and C,-C,, alkyl, and
X is selected from the group consisting of -SR’, -CO,R’, -C(O)R?,
-C(O)NR’R’, -NR°R?, -NR’C(0O)OR?, -NR*C(O)R?, -C,-C,, cycloalkyl, -C-C,, aryl,
-~C,-C,,, alkaryl, C,-C,; heteroaryl, C,-C,; alkheteroaryl, and substituted C,-C,, alkyl,
10 substituted C,,,-alkenyl, substituted C,.-alkoxy, substituted C,-C,, cycloalkyl,
substituted aryl, substituted alkaryl, substituted heteroaryl, 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’,
15 -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,s 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-
20 halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C,-C,, aryl and up to per-
halosubstxtuted C -C,3 heteroaryl,

0 Ay ! Il
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[err] which is substituted or unsubstltut ed by hal ogen,
up to per- h‘éfpdgﬁwﬁltutlon and wherein n = 0-2, 5 PCT/US982607%ch .
X is independently sel ect ed fromthe group consi’sti ng of X or fromthe
group consisting of -CN, -NJerr] 1470R[err] and [err] alkyl, and

X CI( Sé)) EFI ec}»elcéréxﬁQTTist-@ EB-QQRRéP]rLeﬂ:HI)*mU@(@)- , SBHEOH)-, -(CH),© {1R erCE]O) oRierr].
err rr err err
-NR[err] C( s@fQ]NRSFer’r‘i‘]FcR{;@)om ( [éEH)ép?[CHz)mN(R’)- {Q@*L)nm karyl ,

[err] heter, YEerr nd_su )?q yl, 10
substituted r] subs% (@{i eﬁﬁwsct%g‘t’l {!l?,lt 2?[err cycf)%%t g
substituted arylAr 8ws10 mengtstr atosaatiy structufesdontaining otrzemmbafsydf th6 ghmpl tuted
[err] al khet erparyl and -Y-Ar; einjf, Xis a

subst i § ut ecFoysigting of mitrogen, exsteen @nd sulfyr whichois %P‘@smmed or subgiituted Hunt s

d d
(0 R or 1 e ey bRE) Pistely Pusincdy £, Jhetigl 160 1d I gocn

-NQ err], -ZR iadegeriéaiyseletted HBh%éh (aaf)ﬁﬁtidg of -ONJ -CO,R’, -C Régem up to
per - hal osubst it ut err are LN )%gndently

el et ed f rEHONRIE, tQ(QUREy NOY R - SPapkenﬂj N&R&qm

| oal kyl t
gﬁhg?er gar ﬁ‘fk‘] ;SBIRRY, E:etr“]p hglr gzor uf e fvewwl’l i@/ L ‘t:bc”
per - heil)os:Jbbelttan'btlwg'l:cC,G:24 [aﬂmr)}lhell.-Egr%kl;etmoatrpld , sabstitited C, -Cnadllqguhﬂisttnmwded
err] cyclo , t Q per-.hal osubstitute err ar and up to per-
Lal o]subgt i t&t‘@c; fl@hj‘fa]lkﬂeg@s@ﬁ#t‘iﬂ C;-Cy, alkaryl and SHDSG Feﬂzéﬁgza alkhgteroar)}i);
PCT/ US98/ 26.
wherein Y i Qrﬁgrei& if Z és a sﬁgﬁut&dr %oup, it lﬁﬁresrnrtv]uf? ebryr ?x}e _ordxﬁrg 1s§1€‘sé_‘?e&tj> ]
(CH err]) [ eindk@ndently selected-fdi tergrap@obitkthig §FRICNy-CO,RNRCEONKRE) =0,
-C(O NR-, (CH errl[)[err]S— -(CHerr]),,N(Rlerr]), -OQ(CHerr])[err]
10;X[ er (rj] Xi ORer-BR-,. 1\|¥C‘§ (NRRY, -NRPEO)R® and -N?(’RK@)OR’), (GHC ) [adhyl] G-Cid err] =
1 n e
aromattal ic st?&% ;rlé ?lgn gﬁgﬁkxg dcﬁcﬁeﬁ%roaglb?“ F Pe ‘rgz@ ‘gkﬂéeerggglp énd
-C,, alkary

56. A compound as in claim 55, wherein B is

20
wherein
Y is selected from the group consisting of ~O-, -S-, -CH,-, -SCH,-, -CH,S-,
-CH(OH)-, -C(0)-, -CX*,, -CX*H-, -CH,0-, -OCH,-,
X* is halogen,
25 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 afoms and 0-4
members of the group consisting of N, O and S, unsubstituted or unsubstituted by

halogen up to per-halosubstitution,

L] ——————



5 consi sting of nitrogen, oxygen and sul fur which is unsubstituted or-

bstituted b hal t - hal d opti | ' by -
Slerr], wher ePHPNE 000 3 and cach - 215 | ndependentiy eepakPE
fromthe group consisting of-CN, -Cozl‘[é]%rr]R[err], -(:(O)g[R[err]j =0,
-C(ON .. -C(O , - ], - err], - err], -
NRLT ] RLer ], -~ N4 e P00 0) @ efined INRlsomeSBOHT 7 0o,
-SOerr]Rerr], [err] [err] alkyl, [err] al koxy, [err] cycloal kyl, [err]

aryl, [err] 10 heteroaryl, [err] alkaryl, [err] al kheteroaryl,
substituted [err] @&7kyl A sothduntids Rlclaim 56, whetef 1] cycl oal kyl, substituted
[err] alkaryl and substituted [err] al kheteroyl; wherein if Zis a

substituted group, Q is pkenylipspynidingdsubstituted errunsubstitutedhby ihalogen,up to per-

i ndependefpt I yh%ﬁ_,ls| e -ofnr omthe group consisting of-CN, -CJerr]Rerr],
-C(ONR[err]Rerr], =0 -OR[err], -SRerr], -NJerr],
-NR[err]Rlerr], -N@'eiy kékéddfdnt lthé Bbiistih &)ﬁﬁn?r,r idi®A! hagttyl] .
[err] 15 al ko‘xy:? £er r] cycloal kyl ,uP[\Ier] he%:(eroary , %yenr rl]@ﬂar ?/ﬂ "
CAlerr] C24 al Wiysimudiayk, quinoliapdisoquinoline, jrgidazolel| kad Penzothiazolyl, substituted or

Porry 20 Ry By Ralfedt up 6 e ilo; or 3Y,Q' iscphghatiogidimyl ASHEA B
consi sting of -yasubstifuted by i6genlup.to pSCiis¥ubdtitution hist -CH(O) -,

-C(O-, -CXerr], -CXerr]H] &[err]O, -OCH err] -, . Le
i s hal ogth, 25 Z and X aei ipdependontiyesaiscted frommthd group cansisting oforR‘ar@Rhg

0-2 nitrogen, bsti L ut [ e un tituted by hal 4 U Q.

per - hal osubst i%ﬁt%ﬁﬁ?’ \%Hergm R'is hydrogen[, Z(F',?(?m]a@(ygo (rb?bg'°’8¥8geﬁgx)c?rﬁch 15
aromati c struckléeRddtom the Cedn ISt g2b O Hpdr £ ,,-alkyl, C,- regma 1@hd t he
group consisting of N, O arg]fﬁl(ﬁ21 , unsubgzti?ﬁg%lﬁbr%fr{%ub}s,t ictauctse byn@ @

hal ogen up to GeernhimtioheseintRt jand R’ can be substitupgb/by2halegen or up to per-
PCT/ U898/2607£§’gl bstituti 148 X,
z, n and nl ar®'OUOHE¥89q in claim 55, and s is 0 or 1.

57. A g¢gonpound as in claimb56, wherein Q is phenyl or
pyridinyl, substituted or unsubstituted by hal ogen, up to per- 5

;hal osubstitution, $8. Acompound asd claisn §%Ivéereiul Bfis ofthefermpoup consi sting of
‘phenyl, pyridinyl, naphthyl, pyri m dinyl, quinoline, isoquinoline,

i m dazol e and benzot hi azol yl, subsfetuted or unsubsti tuted by

hal ogen, up to per-halo, or -Y-Q is phthalimdinyl substituted or

—a—f v-at-z,

wherein Q is phenyl, Q' is phenyl or pyridinyl, Y is —-O- or -S-,s=1,n=0and
nl=0.

rr]

20 59. A compound as in claim 55, of the formula
CF,

'?‘2\3 ﬁ
NiNH-c-NH-B

wherein B is as defined in claim 55.
60. A compound as in claim 55 selected from the group consisting of:

N-(5-tert-Butyl-2-(1-thia-3,4-diazolyl))-N"-(3-(4-pyridinyl)thiopheny})urea;
25 N-(5-tert-Butyl-2-(1-thia-3,4-diazolyl))-N"-(4-(4-pyridiny!)oxyphenyl)urea;

AR R
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" hal osubstituti

unsubstituted by hal ogen up to per-hal osubstitution, and 10 Z
~and X are i ndlopesaienit | y sel ected fromthe group consisting oPCraisgs26078

and -NHR[ err], wherein R err] is hydrogen, [err] or [err] and R err] is

sel ected fromthe group consisting g hydrogen, [err] [err] and

[err] wherein R W—(S]-te&ﬂﬂlt{/lel-(ﬂ-tt@@ﬂA%iaM)gtNL(l}t(éCchyethﬁlbabennoﬂl)p)uidyt)o per -
n. l]jS ) 58. A conpound as in claimb55, wherein B
is of the fOFMRAEY! e, wherein Qis phenyl, Q@ is phenyl or
pyridinyl, Y is NXS-tert-buyl-2-61-thiz-34-difzolyl))-N -(4-(4-2nhethgicarba@doyl)pyridyl)-

59. A com&%n%uy&,cl aimb55, of the fornula

. CF3

- [err] S ~ wheme(SreB-bugylal-(bithfia-A dedis [lfi;)&%/ if3schloro-4-(4-(2- 60. A
TN b aR S ala s 0 o1 cont 1o of
" (3-(4-pyri di nyl N--tphleutyk-3-(1-thia-3 Asdiazolyl))-N “(2-chloro-4-(4-(2-

VN\b( 39} g;abg%&hylgmﬁamgﬁﬁﬁyﬂyﬁ:&%&wu}ég N - (4-(4-pyridinyl)oxyphenyl)urea;
PCT/ US98/ 26078  IN-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N -(3-(4-pyridyl}{hiephenyl) urea;

N-(5-tegt-butyl- W-(S-térhb\lﬁzﬁz-ﬂ-ﬁii%Qll-dihi&lylb\}-N’-(2-methy1-4~(4—(2-

-(3-(4-(2-met hyl b dvl) - h I ;
NS(SEteEt-gEJP y@@gﬁ{%’ bb’&YPQ)EBYQ/PWN oxyphenyl ) urea

(4 (4 (2-met hy| QRIS eNyIpeie)-yD).2-(1.thia SABROIMIN W3; 5
N-(5-tert-butyl -2-§Jh8-tl;| a-g 4-di azolyl))-N -(3-chloro-4-(4-(2-
met hyl car barﬁ%ﬁwq 9)( OXIR W M3 ur ea;

N-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N-(2-chloro-4-(4-(2-

net hyl ¢fir banoy| ) pndiphyimacentically aydeptablesalts thereof.
N-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N -(3-(4-pyridyl)thi ophenyl) urea;
10 N-(5-tert-butyl-2-(1-thia-3,4-diazolyl))-N-(2-nethyl-4-(4-(2-

t hyl b I id ; - N(5-( 1,1
i et ﬁs[ p?ggy )1%;: )%%‘ﬁg‘{}ﬁp‘ﬁ%ﬂfg‘%&%ﬁ“ﬁ?)-N -(4-(%- (
car banoyl phenyl )oxyphenﬁl,) urea;

: R'

=z
| o or 78 0
S I

NH-C-NH-B NH-C-NH-B

R! is selected from the group consisting of halogen, C,-C,, alky}, C,.,;-heteroaryl, C,.
20 w-aryl, C,,-alkaryl, C,-C,, cycloalkyl, up to per-halosubstituted C,-C,, alkyl, up to

per-halosubstituted C,-C,, cycloalkyl, up to per-halosubstituted C, ,,-heteroaryl, up to

per-halosubstituted C, ,-aryl , and up to per-halosubstituted C,,,-alkaryl;

B is an aromatic ring structure selected from the group consisting of

1'\
X _@(
N

RN
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15 and pharmaceutically acceptable salts thereof.

A co u of one of the fornul ae [err] .
sel ected fr@%s{gﬁéwﬁroup consi sting of halogen, [err] alkyl, Fﬁ‘fsfg’%@ i] 20

- [err]-aryl, [err]-alkaryl [err] cycloalkyl, up to per-hal osubst i tuted
[err] alkyl, up to per - hal oééﬁbstrtuted [err] cycloal kyl, up to
per - hal osubstituted [exr] to )

per - hal osubsti t ut ed
sel ected fromthe gr
[err] ’

PCT/ US98/ 26078 ' - 150

N [err] which is substituted or unsubstituted by

hal ogen, up to per-hal osubstitution, and wherein n = 0-2;

each [err] is i ndependentIngeI ected fromthe group nsisting of X or from
the 5 group consrstrngergf CN, -ORerr] [err], [err] alkyl;

and X Rspm t he gr owg 98T st s -qurr]R[err]

-AONRerr]Rerr], Rl er @' and

which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein n = 0-2;
each X' is independently selected from the group consisting of X or from the
5 group consisting of —CN, -OR’, -NR’R?, C,-C,, alky}; and
X is selected from the group consisting of -CO,R?, -C(O)NR’R?, -C(O)R?, =0,
-NO,, -SR’, -NR’C(O)OR’, -NR’C(O)R’, 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,
10 substituted C¢-C,, aryl, substituted C.,-C24 alkaryl, substituted C,—C,3 heteroaryl,
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
15 halogen up to per-halo substitution;
wherein R® and R’ are independently selected from H, C,-C,, alkyl, G,
alkenyl, C,-C,, cycloalkyl, C,-C,, aryl, C,-C,; hetéroaryl, 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,,
20 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)NRR” -, -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

A
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-NO,, -SRerr], -NRerr]C(OORerr], -NRerr]CORerr], [err] cycloal kyl,
[err] aryl .w §§%16 al karyl, [err] heteroaryl, [err] abkbgRicedRafsy! .
and substitutgd, grr] al kyl , substituted [err] SUbStIk)t uted [err]
substituted [err] cycloal kyl, 10 substituted [err] aryl, substituted

. 1 :
[err] al karyl, substi ed [err] he&teroaryl, ., substituted [err]
-al khet eroaryl , ﬁfd‘s-a\é'k member afomatic Stmctw%éaomawms 052 mgmpers of Ihe RTOPR. 4

group, it ic%ns%tﬁg bf Hﬁx%%e;?.yo)&g& Qnd g@_’ﬁg\lwhi_cw eu?nrk‘\}’cﬁ[iietfrt#f Bf SudsheleaeBgent |y

selected fromt group-consI'sti ng
- C( O R er r Jhalogél @p NR[per-hlosubSRudon hnd eftidnally substiNEdby ZR] evhetein aNG €rr ],

SUbSE1 1 Ut | g3 and chéh Z i Indepindgh SesHes B e ROURERRHShn ANl DRt | y
| ected frgsn. I § AR RS N o Keny L ads Kyl ,
Corr] aryl CFeCIQIPLIG ORI, -CR RS 90x ;0 (SRYL NRR"NIGHHORREY. . |
a kenyl e up FECKORE, 0K SORR G Ch L Or G iRy B R dyctafigl €11
Gy

al kenyl, up_to er - hal osubst it ut &

per - hal osulfs iaryli G Caphatemwand, C,-C.,aaligarylaf-Gap alkbeisemaryiapubstitited t6ir€d C3- C, 3
het eroary! ,alkyl, substituted c,-cw@eﬂbswl, ¥ubsBitutedC -Cfﬁalkaryia'ﬁﬁ Sibstitted C,-C.,

i C'_| p c . i R ./ 4 N y

) (NR[ er lr ]C% @&ﬁ%"w ‘g([@efﬂ“? ‘frﬁﬁéﬂﬁb@c@eﬂaﬁi‘@gww Pthecone o raete] s-
3 gHE ?:Q[ | ) rehibititaeny )indegé@dglﬂy VSIrelae[:te? rflom trrm]: group Chiiting]of QARPECOR', -
o S er g Rieks 2550 et o el aktlome , Nrecojor” , it

PCT/ US98/ 2edle8, C,-C,, alkoxyl, C,-C,, cycloalkyl, , C,-C,; heteroay1C,-C,, aryl, C-C,,Ar is a
5-10 nmenber i r yctar taining 0-2 nenbers of the group

consi sting %@%@%&eﬁ’t“ clgyélg’éﬁkgﬁg sul fur which is unsubstituted or
substituted by hal ogen up to per-hal osubstitution and optionally
substijsut ed by Z§xrAlkombeim ¢f dik of hieGormulae t0 3 and each Z is

i ndependently selected fromthe group consisting of-CN, -CJerr]Rerr] 5
=0 -C(ORerr] -CtBORerr]R -C(O- NRerglgy-NJerr], -ORerr], -
SRlerr], - NRerr]lRlerr] -NRerr]C(OOR erq], -NRlerr]C(O R err]
-SCRerr], -SO err]Rlerr], [err] al [err] al koxy, [err]

cycl oal kyl, [er [@rr] aryy, [err]” het®roargl, [err] alkaryl, [err]
al khet er oaryl , tutefd [err] a subsni tuted [err] cycl oal kyl,
substituted [err] alk LloaNiLgpubstituted [err

| kKhet er oaryl ;
wherein if Zis a substituted group, it is subg\!"i'l"t%{\ﬁigby the one or nore

10 substituents independently selected fromthe group consisting of -CN,
[err] - C(ONR er.r enr.l,.~=0, -ORlerr], -SRerr] -NJerr],

-NRerr] R e‘P’Pf’,"‘“-’ﬁﬁ?r‘feﬁﬁ%%‘%MI; -NRlerr]C(OOCR err], [err]

al kyl, [err] al koxyl, [err] cycloalkyl, , [err] heteroaryl, [err] aryl,
[err] al kheteroaryl , and [err] alkaryl. 15 62. A
compound of one 3. A pempoyngidfglaim 61, wherein B is t - Bu

t-Bu (g( or [err]

20 wherein
Y is selected from the group conéisting of -0O-, -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

25 unsubstituted by halogen, up to per-halosubstitution;

—_—

\\

R g o
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wherein B is as defined in claim61. 63. A coenpound of claim
61, wherei NnyRydomaros [err] 20 wher ei n Y i g@ﬂ}@%@% from-
t he group consisting of-O, -S-, -CH,-, -SCHerr]-, -CHS-, CH( OH) -
-0 -, -CXerr], -CXerr]H, CH[(?£]O and OCH[err]

X[err] I s hal oge& 2P Er aromatl structure
containing 0-2 n F%@&?“%%@F}"ﬂ’&t”é@“@ﬂc ggzctureo ﬁé%ligtcﬁ‘fbﬁt‘é'ép’ﬁ/%(l)ﬂgen up

t o per - hal ogiiadels
PCT/ US98/ 26078 ts' & Q" Eroup conslsfihg bf N, O and s, u\[x\gb%t?{u?e%lﬂ%ﬁunsubsmuted by

S
a nono- or halogcximp:m@enhmlbsubssmnumture of 3 to 10 carbon atons and 0-4
menbers of the ggoup c stln a unsubstituted or :
unsubstituted bysc % nan % #GSR E‘%‘@d"ﬁ@mgilaﬂ@ﬁﬁg}?ﬁht i on, X,
Z, n and nl are as defined in claim61 and s is 0 or 1. 5 64.
A conpound of claim 63, wherein ' Q is phenyl or pyridinyl,
substituted or ubéubsth dontpedndyf ¢iaiirogs; whergin t 0 per- hal osubstituti on,

Q is selected fromthe group, consisting of phen i di nyl, naphthyl, 10
pyrimi di nyl, qui Kbisiphenyl %"dl}mdﬁb’llﬂ W@sm}lﬁ%ﬁc?&z‘ﬁﬁ‘ébséﬂ’ée"géh%lpﬁ%wl |per-

substituted unsubstituted by hal ogen, up to per-halo, or - Y-
ferr] is phthgfofubsngmn 1 substituted or unsubsti tuted by hal ogen up
to per-hal osubst iQ' uisi setectedinftom the group consiétiagichfXpleenegl, i pyaidixem,daaghtyl,
selected from.t roup QOI’ISI st n wher ein
[err] 13 hyd'wag@cﬁnygl[ dpinpling, ipequino laﬁdlmﬂazoie 18pd bergetwg& ftfhﬁv@usq%orgr oup

[orr] can barSRaRReC hABEy upab ke B9, or Y, O I thaIBHE) Bubelbied 6T, o,

65. A conpouwnsubsfitutddbyrhaolzen wh &s perrhalbsubstititidnpamier - hal osubsti tuted phenyl,
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
15 selected from the group consisting of hydrogen, C,-C,s-alkyl, C,-C¢-cycloalkyl and
C¢-C,-aryl, wherein R® and R’ can be substituted by halogen or up to per-

halosubstitution.

65. A compound of claim 61, wherein B is up to per-halosubstituted phenyl,
20 up to perhalosubstituted pyridinyl, or of the formula

Xn
_CIQ_('—Y'— Q"}s_zm

wherein Q is phenyl, Q' is pheny! or pyridinyl, and Y is —O- or -S-, Z is -C}, -CH,,
-OH or OCH,,n=0,s=0o0r 1 and nl1 = 0-2.

66. A compound of the formula
R1
07\

R
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20 up to perhal osubstituted pyridinyl, or of the formula

[err] WOHEWEN Q i s phenyl, Q is phenyl or pyridinyl quﬁm?ogs 0-
or -S-, Zis -Cl, -CHerr], -OHor OCHerr], n=0, s =0or 1 and
nl = 0-2. 66. A cohfbund of the formul a [err]

WO 99/ 32106 wherein R’ is selected from the group consisting of ha]oge'n. C,-C,, alky!, C;-
PCT/ US98/ 26

wherein R ; %@P%‘Eﬂeﬁ:n frrhstareanyl, &m@@’lcgmmaﬂﬁanﬂg“ﬁ)p Pﬂ?@é@ﬁbﬂ[@@#]cm kyl ,

Lerr) o ol bl Haroshighed €L, LBk i RO SRR UL

per - hal osqueﬂewa@d lupr to] per-halosubﬁ[tﬁﬂad llDM%-QIyID,eﬁp hal pauh&isubsmﬁtdd [@,5-] up to
per-halosubstltutg [err] al karyl err] is hydrogen or hal ogen and
wherei f B i dkarph t“olﬁal‘}{di'¢899(ﬂfhéloa¢le| c ring structure selected fromthe

gr oup and

wheré' B is up 0% mcychc a{omatx]c ring structure selected from the group

consisting of

o O

10 which is substituted or unsubstituted by halogen, up to per-halosubstitution, and
wherein
=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,-
15 C,,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,,
alkheteroaryl and -Y-Ar;
| wherein if X is a substituted group, it is substituted by one or more
20 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;

L] ———




10 which is substituted or unsubstituted by hal ogen, up.to

ggghhil ?2”??&%@%"% I f/mgel ected :‘Npgrne!t Re group consi s'?l ;god%rﬂ%qp err]

-C(ONR[err]Rerr], -CCORerr], N%err] -OR[err], - SRerr],
N N O N O 15
Al kyl [err] [erwﬂrig;kﬂaa%%{Srre{éaqppn;[nﬁvse%reé] o 4 g, L)

ey ke iSRRI et arl) Guine il G Cy Ly S@a‘st”ted

substi t ut edali{ﬁétéxbaryl up to ﬁérl‘iﬁﬁisﬁﬁ#ﬁ&ftéd caag, alR/ylAﬁp to per-halosubstxtuted\m‘?or einif
X is a substituted group, it is substituted yé one Or nore

subst i t uent alkemyhe pp el per-hatosubstisuted €,4G,oey Oﬂchi@( rllm'iQ mhslosmbsmytqdr CelNs [err]

O -N R,
NRbr ) o BHTP DR B RISl ogon up o

per - hal osubsti t ufyhefin Y is - O-, -S-, -N H ’0@0-- OH)-, -(CH,), O-,
PCT/ US98/ 26078 m Yis-0-,-5 (Rpp%@ 3)2"' (0)-, -CH(OH) (_I. 4')m

\[Nher ]el n R erNR CE(@dNRfRér-{W&O)-ndecaﬁ)mﬂtd[@ﬁi&e&?m?&‘h? F?](qgﬁ)nh] a: kyl,
err]- c err] aryl, [err eteroaryl,
[err] al karﬁHﬁ[’eﬁg] (%rﬂr P‘Kcﬁéf@r)g&!%’ up to %er-hal osubsti t ut eé [err]
al kyl, up to perwhgs%gtxat,ygﬁg%&e%a al kenyl, up to

per - haI osubstituted [err] cycloa kyI up to per-hal osubstltuted [err] 5
aryl aKbI upﬁtrowp:erSthlmnbmtammaw sfractuie besttainingr 042, members of the groupherein

Y( ICIS—|) [ erri C}con'sxstmg ol?[mkﬁé%lr r"ﬂé %&{ éllé:f Ig\rL}'uch M@%ﬁ&x@ of s%%rﬁﬁ[bé{r (-

-(CHerr])[ %beén 1§5 to pe(' %einﬁ]obn&ﬂ'lfy]s%ﬂtﬂ d L%IZ w%x@h’[ ﬂﬁ& bko 3 and each
-CHX[err], -CXe [érr] and err] err])

m= 1-3, andiX reiepe}ndrestlmdlmffomm grmp conmstmgofa-@ﬂ,l{ﬁi EOR ot i C

i 17 ogen. orQUINaRg SIORE koo s SRRl aiiRE. SNRICR:

hal ogeps Up 1SB,RECSOARRSTE CRUINT, 0y, mkmeg QYylZ{ZeU,]heté{‘@ﬁﬂeU‘- nl s

0 to 3 and each I's |ndependently sél ected fron the gr oup

consi sting &hx caﬂ;arylccﬁgeef,] ﬂﬁcl;qstpr]omyl,c@n;t)snpéerdr] C=Q), aikyl, substituted C;-C,,
ON . 5
Lerr] a kyl CoHEKY, sttt Cr Claalfabyt dng OVER iy MBSty iRrin if

al karyl, [erZis @bdﬂasﬁ;&r og[%ub it w&m»&mhtéa one[&rmbreadubmituerﬁy éﬂdbﬁw [err]
cycl oal kyI substituted [err] alkary substl tuted [err het Qroaryl

wherein if selected from the grouppensisting @ﬂ—@Nou@O»Rt -¢@) S AL t-&il bRone or

or ot cop 99 AR ARG, AFICOIORY, e AR S, BT 5"

N err], Nabrelbalkﬂ, erc,lc,, hévktloayl L), B{ylerc41c2,, aIkNREx%&fy]l (and) QG dlkaryl er r ]

al kyl , [err] al koxyl, [err] cycloal kyl,, [err] heteroaryl, [err]
aryl, [err] alkhet eroaryl ,and [err] al karyl. 67. A corrpound of
claim66, wherein Bis

..‘
-w

67. A compound of claim 66, wherein B is

n
—-CL—EY—- Q“_}s—zm
25
whereln
Y is selected from the group consisting of -O-, -S-, -CH,-, -SCH,-, -CH,S-,
-CH(OH)-, -C(O)-, -CX,, -CX'H-, -CH,O- and -OCH,-,
X" is halogen,
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[err] 25 . wherein Y is selected fromthe group

consi sting -CHerr]-, -SCHerr]-, -CHerr] S, = OH) -,
TO eSS T H  oerr] O and - o0 erT] - PCTIUSSB LTS
[err] is hal ogen, V\099g32106

PCT/ US98/ 26078 . Q
is a six menber Quisolsik mergber arematic SBIGiuse ﬁmﬁgmmgzoﬁ B'F@g@h s“@iili%‘?‘? Plhted or

unsubstitu R ogetP URSS tution; [err]
is a nmono- %%&l%?{%lséﬁ °c éc%#elfl %p@fﬁﬁl?ﬁlb?g: :?1&’3 to 10 carbon atons and 0-4
menbers of the gQ'du@ reévsios bhidyeli®hroMatiOsaiichu®, of B BUNG tdrboi e@nerand 0-4

unsubstituted by 5 hal ogen up to per- hal osubstitution X,
Z, n and nimembersef g groun cppsiging 9f WeOasnd 8, wrsubstipted or unsubstitated by 68.

A co und Q i s phenyl or pyridinyl,
substitut eé‘gforgg ﬁﬁ%@%ﬂam@é&%‘ﬂwﬁ‘m ogen, up to per- 10 hal osubstituti on,
Q is selected fX(ﬂnntdﬂﬂrgra?élisdéﬂﬂédﬁidlﬁﬂlﬁﬂanmam'orlpyrl di nyl, naphthyl,
pyrim di nyl, quinoline, isoquinoline, imdazole and benzot hi azol yl,

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

pht hal i m di nyl %ébst |A %rggci\.g]rdofclalm 67"’»0&%9?5 ituted by hal ogen up to

per - hal osubsti t ut’m on, Bnd X are i ndependent |y sel ected

fromthe group @@usphényher piridiayl kubstituted oitbubititiNed by] halogen @p o BEerr] is

hydr og [er r]. or Fer rl] and R7 is sel ected fromthe group

consi §9i ng hﬁ‘OSH DE®n,  [err]-alkyl [err] -cycloalky and [err]

wherein err S | b e -

oy OsubstRl[ ey t} o %aé&kd Gt e SHORS 'cbikiSfheP¥r PRERAC ByRlinYP Apnfi,
pynmxdmyl, quinoline, isoquinoline, imidazole and benzothiazolyl, substituted or

unsubstituted by halogen, up to per-halo, or -Y-Q' is phthalimidinyl substituted or
unsubstituted by halogen up to per-halosubstitution, and

15 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

Cs-C,o-aryl, wherein R® and R’ can be substituted by halogen or up to per-
halosubstitution. |
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conmpound of the formula .
, 0 t'l?igﬁ [err] wherein B is as
defined in claim ?6. 5 70. A conpound as in claim66, wherein
. Bis of the form§fa §appopndof the fomulay j ' phenyl, [err] is phenyl or
pyridinyl, and Yis -O or -S, éis-Cl or -CCH err]y, n =0, s= Oand
.nl =0-2. 10 71. A pﬁ' ceutical conposition conprising a
compound according to claim 31 and a physiol ogically acceptable
carrier. 72. A ceuéi cal conposition conprising a

conpound according to claim Jo—— ”

NH-C-NH-B

wherein B is as defined in claim 66.

5
70. A compound as in claim 66, wherein B is of the formula
Xn
—Q— (\L—- Q1"s_-zn1
Q is phenyl, Q' is pheny! or pyridinyl, and Y is ~O- or -S-, Z is ~Cl or -OCH,, n = 0,
s=0andnl =02,
10

71. A pharmaceutical composition comprising a compound according to claim

31 and a physiologically acceptable carrier.

72. A pharmaceutical composition comprising a compound according to claim

15 37 and a physiologically acceptable carrier.

73. A pharmaceutical composition comprising a2 compound according to claim

43 and a physiologically acceptable carrier.

20 - 74. A pharmaceutical composition comprising a compound according to claim

49 and a physiologically acceptable carrier.

75. A pharmaceutical composition comprising a compound according to claim

55 and a physiologically acceptable carrier.
25
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15 37 andw%%(l}%gj ol ogically acceptable carrier. 73. A
phar maceuti ca Bsition conprising a conpound according t GpcEgdsdheors
43 and a physiologically acceptable carrier. 20 74. A

phar maceuti cal conposition conprising7a conpound according to claim

49 and a physi ol ogbcAlphymeResEdahbog i s 75,, A )
phar maceut i C?l cgrrp si.tion conpri si%%ﬂg{nccgosn%g&’r% aacé’@mob‘f’ﬁi@c%dlegéq glaim
55 and a phy&idPBgPaysilpgisalbesncapteblecarrier.er . 25 WO 99/ 32106
PUSM26078 157 76. A
pharmaceutical conposition conprising a conpound according to claim

61 and a physi ol 0g¥.calphymacasihpdy i s 77. A
phar maceut i cg*5 c‘gngosi_ti on conpri sﬂﬁ%déﬂg)hccgh%gﬁlﬁﬁ 3 CoMpPuRd,accorling o olpim
66 and & phyZ&P8idaPhwiologisallyascepiatie carries, er .
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