WO 03/ 072561 PCT/ US03/ 05396 Benzofuran and Benzot hi ophene Derivatives
Useful in the Treatnment of Hyper Proliferative Disorders Field of the

| nvent i orwb 03lo7256i nventi on rel ates to novel benzofuran anecharsasvisp©phene
conmpounds,  pharnaceutical conpositions containing such conpounds, and the

use of thosgen6RIRPHAYBeARAMNIGShehR TR RAERN T in fh'éeﬁéétﬁﬁnt of Hyper-
hyper-proliTerative di sorders. Descriptlon o nvent 1 on npounds
of the Invention One enbodi neanﬁr@tWﬁ@lsofdﬂﬁflon relates to a compound of
Formula (I) RERR6 NHRLRI \ R R4 XO R3 (1) wherein Xis selected
fromO and S; 15 Rl is selected fromH, (Cl-C6)alkyl, C(O (Cl-C6)alkyl, and
benzoyl: R2 is sel ected from fiekhgithadmventiemt hyl ,  each optional |y

Sy My oS RSB SRR RARBACEAR N oot O 11 om

hal o(Clpf@)T‘@ICR@BO}ﬂ ccm(lr@smns CoTipiNRBREICh IRBRBYNASNANY the-use)aithope, 1 o |S(O)2RB
NH (G ] ) QORB, a heterocycle
sel ect e%%ﬁ% a@fj&%neng&rm ﬁ%ﬁéﬁﬁé@yé@ nglﬁg'{?}gg)%én@er ed heterocycle and
a fused bicyclic heterocycle, each heterocycle being 25 optionally
substituted with 1, 2 or 3 s H dependently selected from
OH ON, N®, (d - ce) al kyl | (B,Q§‘t’ 701 e t'b'l,? o( Cl1- CB) al kyl ,
halwcﬁmpgump,.immgm C(O)NRBRB NRBRB, NH[(O C6) al kyl , ]o_| S( O 2RB,
NH[ ( C1- C6) al ybleps an@r{%ft ANEy =N rlcp'ﬁ%’ﬁ% , RA'is in each
i nst ance mdeper?2 ent PO (f%@ Flky%tgs &Q)C%S 4 ko?<y, NRBRB, or

(C1-Co6) al kyl, said al kyI bei ng option fsl ?stltuted with OH C(O RB,
halo, 1 WO 03/ 072561 PCT/ US03/ 0 al2koxy, and NRBRB;

wherein
Xis selected from O and S;
15 R'is selected from H, (C+-Cg)alkyl, C(O)(Cs-Ce)alkyl, and benzoyl;
R?is selected from
phenyl and naphthyl, each optionally substituted with 1, 2, or 3 substituents each
independently selected from
OH, CN, NO,, (C4-Cg)alkyl, (C4-Cg)alkoxy, halo, halo(C4-Cs)alkyl,

20 halo(C;-Cg)alkoxy, C(O)R”", C(O)NRPR®, NR®R®,
NH[(C4-Cs)alkyl,]o.1S(O)2RE, NH[(C-Cs)alkyllo.«C(O)R?, and
NH[(C+-Ce)alkyllo1C(O)OR?,

a heterocycle selected from a six membered heterocycle, a five membered
heterocycle and a fused bicyclic heterocycle, each heterocycle being

25 optionally substituted with 1, 2 or 3 substituents each independently
selected from
OH, CN, NO,, (C4-Cs)alkyl, (C4-Cg)alkoxy, halo, halo(C4-Cg)alkyl,
halo(C;-Cs)alkoxy, C(O)R?, C(O)NRERE, NRERE,
NH[(C-Ce)alkyl,}o.1S(0)2R®, NH[(C+-Cg)alkyl]o-1C(O)RA, and

30 NH[(C4-Cg)alkyl]o.«C(O)ORE,

R* is in each instance independently H, (C4-Cs)alkyl, (C4-Cs)alkoxy, NRER®, or
(C1+-Cs)alkyl, said alkyl being optionally substituted with OH, C(O)R®, halo,
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RB is in each instance independently H (C3-C6)cycloal kyl, and

(Cl1-Co)al kyl, said alkyl being optionally substituted with OH, =0, hal o,

(C1- C6) alwoxg/07286( C1- C3) al kyl , N[ (Cl-C3)al kyl]2, and 5 NeCOuUSCie33% al kyl ,

and where RB, when it is attached to a Natom is in each instance

(G-A4)al kyI ((;1 @ SRoknend NRBR®,C4) al kyl groups, taken together with the N
are attached, may be joined together to forma

atomto H}‘%E
saturatgd'sr'f‘r?@Ch W@@PR@%MWBCFGQéYWkW%W the N to which they are

attached may(d.otfiRyl, 48d @RF/IRJHHH Jbﬁonélw'%bgﬁtuﬁedﬂhlf?ﬁr azinyl ring optionally
substituted on t he avaij | atom w C, al kyl, said al kyl being

optional Iy subst i Qfit.&® Welon(@xfe)alkexy, NH?CV%@ang\'Hpk@x)@'kYHH@Gi C3) al kyl, or
N (GL- C3) al kyl ]2, ,\@Qg)(@gdgaq £ proviso that when RB is attached to S(O or
to S(0)2, it cannot % is selected fromH OH CN, éClCBaIkyI

(G - C3) al kox$nd WapeE R a«rh@o@ls @i%‘%i‘leiéwal\iétoﬁhéﬁ'ﬁ&aéfﬂ Dstangy 46 KEx0akY., R4 i s

sel ected from pi pgp@Mifle 2 (CY- (feaclzjh"s) téké}?[‘oﬁéf%b’ﬂﬂ?th‘ém LR Whiskbsti t ut ed

with 1, 2, or 3 substituents i ndependent |y selected from =0,

N-oxi de, H, CN Ndpey ﬁrﬁe&tacw a(aabeae a¢ F@aethe@ltp formA seteatedaingl koxy,
(O ORB, C( NshANBRER R*\B&RBB togePuifithe N% %%Nmre Bﬁ&@%e%' & ¥rmai d

al koxy being optionally substituted with 25 substituents sel ected
frofl OH, NRBRB, aﬁt?rw@lmm')ﬂaloriawerawﬂmeg @ﬁ@r@"mut@t%@ et thecpveilane RB,

C(ORB, and S(0) 2RBytomi @(Egolgf[aﬁ%ﬁ sBdl aﬁkﬁ Bélﬁgtoﬁﬁlorfar 1P utsituted with OH,

(C3- C6) cycl oal kyl , Z wher e I's 1n each I'nstance a

heterocycl e indep Bléh{(lcy'C@HHOQSY}aNH 15@.&9;%'“‘{9&’%31#:)@%3/'@ =0, OH,
N-oxi de, Nozancﬁ‘ﬁ'itl‘?the @VIS%WK%RB iDaLRhEd t @@ch/ %O)éagcannot be H;

hal o( C1- g:3) al k¥ 2RB, | 2 WO 03/ 072561 PCT/ S(O NRBRB,
NRBRB, eog{]faom OH, CN, (C4-Cs)alkyl, (Cs-Cs)alkoxy, halo, halo(C1 Cs)alkyl,
15 and halo(C+-Cs)alkoxy;
R*is selected from
piperonyl,
Y where

Y is a heterocycle optionally substituted with 1, 2, or 3 substituents
20 each independently selected from
=0, N-oxide, H, CN, NO,, halo, halo(C4-Cg)alkyl, OH,
halo(C+-Cg)alkoxy, C(O)OR®, C(NH)NR®R®, NRBRE, S(0)e2R®,
S(0),NR®RE,
(C4-Ce)alkoxy, said alkoxy being optionally substituted with 1 or 2
25 substituents selected from OH, NR®RE, and (C;-Cs)alkoxy,
NR°R® where
R is selected from R®, C(O)R®, and S(O).R®,
C(O)RP where
RP is selected from R?, (Cs-Cs)cycloalkyl, Z and
30 N[(C+-Cj)alkyl]Z where
Z is in each instance a heterocycle
independently optionally substituted with
CN, =0, OH, N-oxide, NO,, halo,
(C4-Ce)alkoxy, halo(C+-Cs)alkoxy,
35 halo(C4-Cs)alkyl, S(O)R®,



(d-Co)al kyl, said al kyl being optionally substituted with OH C(ORB, 5
(G -C3)al koxy and NRBRB; NRBRE where RE is selected from C(ORA, C(O RB,
S(O 2RB, BOOAMRBRB and C(O [ (Cl-C6)al kyl]1Z where Z is opCirarsad/ 03z
substituted as descri bed above, 10 (Cl-C6)al kyl, said al kyl being

optionally substituted with CN, OH, =0, hak ﬁgl__\)é(\]ﬁ&R@@)@deoG JRE(LARA  NRBRB,
NRCRc, NRBRE, C(NH)NRBRB, S(O) 0_2RB, S(O) 2 Q )CRB Z,

C(OZ and C(ON (Ci1-C3)al kyl]1Z, where Z i fpr@é%'kyl nstance i s i ndependently
optionall'y substituted as 15 described above, phamyy B&Hg BaRIMaMY! each
optionally substituted with 1, 2, or 3 substituents each |nde en ently

sel ected from OH, CN, N2, hal o, hal o(Cl-C8)al k§¥bstifedwith Oth Wﬁ)xy

C(O#RB, C(NH)NRBRB, NRBRB, S(O)0_2RB, S(c»zNR&gBCJ;k S Qdnighere Z 20 is

in each instance optional Ii\_/ substituted as descri bet ove (C1- C6) al koxy,
sai d al koxy being opti BffaRT yheigbstituted with 1 or 2 substituents sel ected

fromOH NRBRB, and- (C -C3) gk i RB.
C(ORB, and S(O)ZRB( 250% @M Cé?dﬁ%(\cb@@%@ %éﬁ]hecé@ﬁzr\féﬂﬁm

(C3-C6) cycl oal kyl, and N ( C&n@@)[@ﬂsblkmﬁeﬂ@@zll%O@tmnlatb)haI |y substituted

as described above, NRBRE wher €g Rgt,{@eos% ﬁ&stcﬁgeé él%UeC( O RA C(ORB,
S(O2RB, S(O2NRBRB and 30 C(O[(Cl-Co wher e is optional I y

subtituted as descri ﬁéocd@b)()esa' @Kylw)r@lanalblﬁlJHS'&PWIW"tb‘el ng optionally

substituted with ON, OH, =0¢gnhe |_p g‘a BQBIR@C@RBRE
C(NH) NRBRB, S(O) 0 _2RB, S(O)2N g ' 35 and
C(O N[ (Cl-C3)al kyl]Z, whereNR R ZRSv 3( e(ﬁ&CP)l]_a optionally

substituted as described abgy@)oRE{;%z)/Q&Q{ Qﬂ@é@)ﬁ@[&%}@[ﬁ?@ﬁ&ez.n

each instance is independently optionally substituted as
15 described above,
phenyl and naphthyl each optionally substituted with 1, 2, or 3 substituents each
independently selected from
OH, CN, NO;, halo, halo(C4-Cs)alkyl, halo(C4-Cs)alkoxy, C(O)ORE,
C(NH)NRPR®, NRPR®, S(0),.2R®, S(0),NRPR®, Z, C(0)Z where Z
20 is in each instance optionally substituted as described above,
(C4-Cs)alkoxy, said alkoxy being optionally substituted with 1 or 2
substituents selected from OH, NRPR®, and (C4-Cs)alkoxy,
NR°R® where
RC is selected from R, C(O)R®, and S(O),RE,
25 C(O)RP where
R® is selected from R", (C;-Cg)cycloalkyl, and N[(C+-Cs)alkyl]Z
where Z is optionally substituted as described above,
NR®RE where
RE is selected from C(O)R", C(O)RE, S(0),R®, S(O),NR®R® and
30 C(O)[(C4-Ce)alkyl]lZ where Z is optionally substituted as
described above,
(C+-Ce)alkyl, said alkyl being optionally substituted with
CN, OH, =0, halo, (C;-Cs)alkoxy, C(O)R*, NRPR®, NRERE,
C(NH)NRPRE, S(0),2R®, S(0).NRPRE, C(O)R® C(O)OR?, Z, C(0)Z,
35 and C(O)N[(C4-Cs)alkyl]Z, where Z in each instance is
independently optionally substituted as described above;
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R5 and R6 are each independently selected fromH, OH CN, (C -C3)alkyl,
(G -C3)al koxy, halo, halo(Cl-C3)al kyl, and hal o(Cl- C3) al koxy; or a
phar macewpDa®abtaseaccept abl e salt or ester thereof. The tePeg/tisd&oi3dd i ed
above have the follow ng neaning throughout: 5 The term "optionally

substi t RE gAd Rﬁa@éachm@depbh@emls%l@cte%ﬂrémdf Ul—ﬁ@NW&-C\@R‘ﬁRyI {¢c00))aRBg,t0 up to

about the hi ghest nunbe substituents i ndi cated en there are two or
nore subst it D@At Rk 3@'%@@%8'0&%93@%&4 tuent is defined independently

of any op4 Bﬁ’émﬁé@@ﬂdaﬂy‘é?&ie RIBE Sor ARG HGLHO! Yy, be the same or different.
The term " (C )al k sai d al kyl being optional I% substituted" neans an

al kyl 10 grgﬂ?) e(g@s #Iﬂ*ﬁéhawpd\ﬁvmf@ilweama@n& fPHgROWonded to 0, 1, 2

or J H at onsTh@ferm2BRidPRlY é\itfétnttﬁéuﬂ ndbhs WRat i ﬁqbletﬂ@hgamemy%vé epl aced
with a recited substituent, with the proviso that conbinations of recited

subst | t tiemteneda up fo @h?uatf@rfwﬁ%nwb@t q&ubstltmﬁwwateﬁ%enéhw are
" P- C6) afweydr’ more(s@gst%rﬁé k¥ any nifdly, daEh sﬁgﬁtﬁléﬁ‘! ls déi‘"ﬁé@lr{d'eg@ﬁcfenﬂij' opén'%ﬂc hed

15 saturated carbon groups havi ng from about t o about , or C atons
respect PHEl ?JbSt'tSGB‘}?r@rQﬁ[?pécqoﬁ@P@uebeofD? sgme Qﬁé‘tfferfmh ted to methyl, et hyl ,

n-propyl, isopRs %l‘gcﬁbg?mk;ﬁo aid hlﬁﬂ%ﬁﬁ(d optéﬁéary%wi.tutehemeaﬁyéb{ biky and the

i ke. The terns " %/Zmean a |near or

br atfc he@ougéﬁﬁﬁﬁﬁ@(ﬁ%’\’ whareit 6‘&&5‘ @I@mrﬁ{f *?Ornéﬁﬁj Kb@’ 10rt3H alsiR: @8 or 3 C

at ons, ARHBEKH!E, Rkdany $@itd all %tsﬁéhm/ &r @Brac@@wng aa«ta&.%fb%sﬁteeﬁnw% atom The
0 atomjs the point of attachnent he  al oxtymsu bstituent. Such groups

i ncl udethg@r omcbthﬁbqonptprpﬁtp@g of Bcfied ﬁ'dﬁ@}'tue@fsﬁé%f) - chemigally ptables o pr opoxy,
n- but oxyomﬂ,(ﬁp,@ut oxy, sec-butoxy, tent-butoxy, and the like. The term "C3-C6
cycl oal kyl " neans a saturated rmnoci;(‘yl ic alkyl group of from3 to about 8

car bon at ons 1A dCufeiliiicH Cogfalapy!” aand: Yei-epalyly measyivpayrsrgnched
ayc1|50heé@fbrated25ar8&dgm§s IHalsRg f@?ﬁ’ aB@ut”‘l tchﬁ!)éht Jregny ead %rﬁgnrééﬂe%ﬁ\;eﬁp from

Br, F dl!l, where O, Br and are ﬁre erred and ar € nost
pr ef er r8¢eh TP dRglude’ pa a(ecmotbmaww 'mefiy, etwl, gf-eropEi3 isarksayvh mrbuil a

l'i near j@splyIa8scis sy, @ﬁiﬁdﬁﬁt% walien group having fromabout 1 to about 6
or 3 C atons, respectively, that is 30 substituted with at least 1 and up

to perhalo (Tﬁ@ferd@"(drl-@e}a%o%ypﬁ{d g(é @mkoﬁs n?ééWé)m{éaﬁ"‘BF’D)ra%héU F atons

selected in each instance indepen from any ot her or F atom Such
groups FaRIRIeCARAN HPYP having frﬁmtaéveuitbtqabowiﬁ@rér%@wms retspere,twskyr gaiet hyl |

pe poaf | éé?ﬁ&?éﬂ?o)ﬁb »bemb |aﬂ96f%’tb)dn O @tdﬁh' ‘Pl'ié)bea?fc\% is f?‘l'&cbotirﬁ%f hitd®mehbsr ther s
"hal o( C, - C6) al koxy" al o( C {“mmaan a linear or branched 35

sat ur at %@Wéruﬁawuaﬁo%mwrﬁgmfsl%waboafamo pdilg dethexye £theXG it onrs,
r espectpregbu, isdptopody, WB U DiE3bGtbxy GECBabRY deAdbitoxy, and the like.

The term “C3-Cg cycloalkyl” means a saturated monocyclic alkyl group of from 3 to
about 8 carbon atoms and includes such groups as cyclopropyl, cyclopentyl, cyclohexyl,
25 and the like.
The term “halo” means an atom selected from Cl, Br, F and |, where Cl, Brand F
are preferred and Cl and F are most preferred.
The terms “halo(C4-Ce)alkyl” and “halo(C4-Cz)alkyl” mean a linear or branched
saturated carbon group having from about 1 to about 6 or 3 C atoms, respectively, that is
30  substituted with at least 1 and up to perhalo (that is, up to 3 per C atom, as appropriate)
Cl or F atoms selected in each instance independently from any other Cl or F atom. Such
groups include but are not limited to trifluoromethyl, trichloromethyl, pentafluoroethyl,
fluorobutyl, 6-chlorohexyl, and the like.
The terms “halo(C+-Cs)alkoxy” and “halo(C4-C3)alkoxy” mean a linear or branched

35  saturated carbon group having from about 1 to about 6 or 3 C atoms, respectively, said
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carbon group being attached to an 0 atom and being substituted with at
least 1 and up to perhalo (that is, up to 3 per C atom as appropriate) d
or F atomwoloexsbed i n each instance independently from amgTatSh&os3®% or F
atom Such groups include but are not Ilimted to trifluoronethoxy,

trichl OéérBBrﬁ BEOp; beR diichb@ a1 d)Qand/m ahb %@fn@l%‘ﬁb@tmfted ith ot H=R1 PBRY 9;5 ﬁgd

the like. e term"si x nenbered heteroc nmeans an aronatic r
of 6 at B‘?fg’aol(that? ugfo 3 pgf Cganerpsarproprigte) d or Fiatomeselegied iyeach vvhere t he

het er ociglapce mdagst o u?frbﬁh diYth&r Iy ?EQJt&ﬁ Uél?chaé% 0 V\Lntélﬁéé h@tba\rs nby at om and

is opti On?ﬁily ed at "any avai l e recited

subst i t iBifRasto @‘u&wfa?@e& trlqli'&qr%ethgyyﬂn@nt@uorpﬁmow dluﬁ@buwyi &azi ne 10 and
tri azi n@wlbrﬂhé&dxytm theliRssi bl e isonmeric forns. The term "five nenbered

het er ocycl e"_neans an aromatic ring nmade of 5 atons and having 1, 2 or 3
het er oat on{ s J N IEEM “sInerrplated Refleprsieiehmegns amafamatin ringmerds, of Brafoms.ekt  bei ng
C atonsg, oMty \Aﬁmﬁ‘l %Wht%%st {?@treéthﬁe'frﬁg @%é?ﬁ tﬁ@hé@fo%#l@%%t%&ﬂe@fo in the

het erocycl e and when there are at ons e nonadj acen Thi s
het er oc%}&'f—‘ ojepuleatanyavalkable 6 qfch'@ B@dﬂ%omt@hélb{ﬁ@shtut@'@ asy avéilebleeCC at om and

i's optigemlith ﬁ\@bééltefdl{;tuﬁght@énts aQMcl‘?‘éﬁ%bbé"mcﬁld% ?ﬁdl%,?ﬁ/ﬁ@?ﬂ)méﬁ@yﬁggzu%ec' ted

substituents.. Such %rousmclue pyrrole, azol e,
pyrazol & rigzins i) @l el RosdiRe iISORsKisIMS. | sot hi azol e, triazole, oxadiazole,
thi adi azol e, TR rhelivehehBeled Iw%kéro&)}&?é”rméé(ﬁ%htgr@mbw rbﬁd tomEne term
"fused bicyclic heterocycle" neans roup havin ro atoms 20

di vi dedPNMMHaYI® 1idQys 'P?fﬁﬁoams)f%ﬁé‘@(fel%@t'ﬁéﬁpqnﬁﬁl@ﬂyg‘m@@ ﬁbéh‘d Scthet oms  wher e
1, 2, %sﬁoé?rﬂg Ctetems emm tﬁé RebviNoQAE tAER d&ﬁtb%rr%%&”ésthfiﬁﬁf@) é@ﬂ%ﬁﬁ fent Iy

sel ect §?€tf rom N, The het er oat ons cat at any avail abl e

posi ti %r,qcyqll%alfltgglgan B?%?@Wei ZOrberas shevunys b?ﬁ@”ﬁ@@%f% o Thisdetareryicle can be
no 1%or s bitadhed t0 th?é étSFE mareo@la/atfa%%aﬂwwé'eldt&n aH@‘is%pﬁi%MEl ub@@%ﬁj@n 20
ne

atons are ﬁ%ﬁ must not "be adjacent. At |east he two
fused rﬁ%@ Cb%f '\5? ma‘e"iﬂbthefﬁ‘éteét%é?t'twm@ Speh groupginsludetryfraleed to t he

ar omat ifarany tl'ﬂg)heﬁa,y miazelkOpRhidle, tRidksle %ﬂa&ol@afs&a?zbﬁad ls%fhéz%‘iéJ 'ir‘?éz@% AN
aromati c (rjjngl %i P/ (gttachedtothe core nol ecul e through any
avai | af1*8%@=%fo é'ﬁ‘?\@ef aetlBrey & fltthe ppgsipleysaneericdodist i onal |y substit ut ed
at any aval | B tere fabétﬂblcyullbhefek’&:ybléch{e@ﬁs a Yo hdvitR toim 94D J8nIPS

ude,. 5- E%é @E 6ffused bb@ycles where one of the 30 rings is one
of he dr‘n‘@‘?%q'g f'B%S aLarifised teRiver thraych rdiaseridnatomsihare et Ae Ofbenzene
or andhéesmainingesyshe hsmbatdm@achmdep@ﬁdddﬂmsé@dteﬁ%Hcfﬁr l@ﬂaﬁu schronene,

t hal azi ne,

benzof ura benzthlopp ui nol i ne, 1 soqui noline
napht h e:he %'oatamsrm%é e E’@éteaﬁ'rt P%GV&II?H%&O@MOP [A é%fu§ed p§:é5qzlﬁd1@,cp|@ty
i ndol i avithethe provivol thatetherlétc%hlbélnm&norle&ﬁamdfﬂj gtorrishh aRpfudeaBicyclic dazot hi azol e,
di t hi ana htha ene E‘ né%01 |ne %)r%% and tBe like. 35 The term"Y is
a het el S& &S fEd whe f ‘%ﬁP 1 Pughioh pe Adipesnto IAt eeshena & ring
coBbai mmmgvcauueed ribgsomust biata.‘mmatld Tl other dhgpff itviére hobfuge@ astheiansigpgndent | y
sel ect ?nﬂg,Smay be aromatic, partially saturated or saturated. An aromatic ring is always
attached to the core molecule through any available C atom. The fused bicyclic
heterocycle is optionally substituted at any available C atoms with the recited
substituents. Such groups include 5-5, 5-6, and 6-6 fused bicycles, where one of the
30  rings is one of the heterocycles described above and the second ring is either benzene or
another heterocycle including, but not limited to, chroman, chromene, benzofuran,
benzthiophene, quinoline, isoquinoline, phthalazine, naphthyridine, quinoxaline, purine,
indole, indazole, isoindole, indolizine, cinnoline, pteridine, isoindole, thienofuran,
imidazothiazole, dithianaphthalene, benzoxazine, piperonyl, and the like.
35 The term *Y is a heterocycle” means a saturated, partially unsaturated or aromatic

ring containing about 5 or 6 atoms, 1, 2, or 3 of which are each independently selected
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WO 03/ 072561 PCT/US03/05396 fromN, O, and S, the rest being C atons, with
the proviso that there can be no nore than 2 0 atons in any heterocycle.
When t herwoaB®7260 atons in the heterocycle, they nust becmarsasjzeent .
This heterocycle is attached to the core nol ecule through any available C

at om or frommemtarmrr@rtﬁe [ b@lﬂé@’%ﬁ@' \S‘htH ﬁe%\néiyﬂhat {hBFOsHH LAY maMAthkabl € N
atom is 5 apt i onal | y substituted h the recjited substituents on any

avai | abl2é) etogisdieaK feteEsyelst meeﬁ%eﬁe@ afams/ip|te heteppeyelgythey stany

avai | abbe nbhadjssent. Thhis heer@éyeewg bifadrRg lid! #Record Hfofé%uleﬁMqu@h%ny hiaidsgo! e,
pyrazol e, isoxazole, pyridine, pyrazine, é}l’l m di ne, i dazl ne furazan,
p

pyrrol i §iatem arxgapiorhele ke h‘i’tﬁﬁoﬁﬁtﬂ%ﬁ Ryaidyl f%@@IQW@Vaﬂﬁbﬂ%Nﬁéﬁfﬂe ltis

mor phiol bpfonallPE@shtAsd Wn tr@‘f%élté?)esubgfthéﬁé B8 ’anP'apﬁfdb?’é O8tork LA ae&eé&
oxat hi ol e %Qé@rodl thiole, and the term"Zis het er ocycl e"

means aWe&R cYsde isiRariry. thé@)t ﬁ‘fﬁﬂ?@é Nﬁtoﬁ‘r oFPéﬁ heterocyelg "@b’ﬁ‘?al ni ng about
S or 6 ﬂIré’r’frﬁ)yrréle %ldébfolég pYfazbfdl EBxofe, BRGdind, 'W?a%ﬁi%d?ﬁ%rh% ebﬁ'ﬁlta?qe fromN,

0, and S, thé rest bei ng atons, W th the proviso ere can be no
nor e th&ﬁaza;_m pyrdliging. inidagejiding: iBtidrzpines pywralines Ripeediag emorpboliaeons in t he

het er OCM%tﬁiaznh@E‘dkaEHét m&ém@ep.ﬁem ara%gole -Btlé@nlohsetp?lfa‘?mcﬁﬁljn&e'%d%é ached to

the core nol ecul e throug any available C atom or, except wher e t he
het & o Wfﬂ e is pyridyl, through any avail able N atom It is optionally

substituted whe Rerfihe i§ g%et&&y%wb%éahya@hmrﬁed Aty bt ReLorddomagnd,
except when the heterocycle’is pyridyl, on any available N atom This

het er oc{/e9 eontaiRing @b Ut § af G atomsy i $1as 3 qf MhishAse sachyindapeydently seleciod e,

pyri di nfemiN,I@ZnASs, tY Fdstb&h§ & atemelmzﬂhe%m\ﬁ& thamé@banmérr{o%b@ tA&n
i mi dazoli di ne, i m dazol i ne, razol i ne, peri di ne, norphaoline,

oxat hi azihafoms;imanyBetefqoyele; Nkhenghererare ?r%atodesz droheierasyde they wustyyr an,

di t1g ol e n@rﬁ‘éijjédéﬂt Thik Betefdt§clbgs BtadNe@Xd e’ coF@ﬁlBﬁechl’é%roﬁQIﬁ aﬁ‘ﬁé\%lgﬁlﬁd es
cont ai ni nqaoan ot herwi se 25 unsubstituted sp2 N atom_ the N'atomnay bear a

coval ent18PBEnRXCePtavshe the heterocyqlg 'S%'dY'EQWP@@V@Va'@E’%N@%‘% tés

substit uﬁtﬁiﬂlamﬁétﬂfsﬁWé‘d With thec‘rb@ltée Rstitdfits bh axy Q%Lableycli lamndaﬁw lexé\ls;ﬂXI des,

pyrazi n es and p ra ol N- oxi des The term" eron'{] neans a

met hyl e W;jl?g%ﬂwcer'ﬁri’éf”@f ?WC?‘@H%MG %Om tThis %?rﬁ’f‘y%? inglge hment  of

whi ch Iﬁjr@rn)byﬁdlél nha&dzeleawmblecls&a%errp ricfBd, erzﬁeewrﬁﬁuume seiaRaHads of

For a.l are d C] osed Ia& e caonmpounds .of this invention may
|n”6?ﬁ§no?yr Beq ﬁiﬁﬁ?{ ne | E@%F%'F? pyrﬁé‘ﬂ@ﬁd?'ﬁ@”%%ﬁ“?rﬁ%‘) N8cati on and

nat ure ofatiifine,xagits, HEHAE, dipeing, ciegdZoR] oxABRWBIBYanCditHids,kpa thé ons may be

present in the (R) or (S) configuration or (R'S) configuration. In 35

cert ai n'kS nstances, asymmetry may al so be present due to restricted rotation
about a given 6

The term “N-oxide” means that for heterocycles containing an otherwise
25  unsubstituted sp? N atom, the N atom may bear a covalently bound O atom, i.e.,
-N(—>0). Examples of such N-oxide substituted heterocycles include pyridyl N-oxides,
pyrimidinyl N-oxides, pyrazinyl N-oxides and pyrazolyl N-oxides.
The term "piperonyl" means a methylenedioxyphenyl ring of structure
S
=

1
g
1

O , the point of attachment of which is any available aromatic C atom.
30
Representative compounds of Formula | are disclosed later herein.
The compounds of this invention may contain one or more asymmetric centers,
depending upon the location and nature of the various substituents desired. Asymmetric
carbon atoms may be present in the (R) or (S) configuration or (R,S) configuration. In

35  certain instances, asymmetry may also be present due to restricted rotation about a given
6



WO 03/ 072561 PCT/ US03/ 05396 bond, for exanple, the central bond adjoining
two substituted aromatic rings of the specified conpounds. Substituents on
a ring mwoaB®msbe present in either cis or trans form ®0W/UB03A33¢ i t uent
on a double bond may be present in either Z or Eform It is intended that

al | suchoedfbi exaripld, @scdntraCbad AgoiRing Mvb SOBStfuteNSroftiatis rifhS6MRES) are 5
i ncl uded V\Afte?jl n the ’ﬁ%%%é of the present invention. Preferred conpounds are

t hose wWPPFMRA{OMRB WH?”@GP&W@H‘"BY alep &e PHRSHLIAEIHET eimpsirans/ent | on

whi ch pfd?ﬁluéﬂ@a'fsththr@on@Qﬁ)lub%b:ldhdbhéy SObredéntae bithdr or FSRRAAT at Rd, pure or
partlallgeﬁrgﬁe ‘téqlttgﬂ isoners or, racem ¢ mxtures of the conpounds of this

i nvent i sHer: PRRfigH AP IRclidiao sparpiemsrs anvkdiagipresatars)iaigent i on. 10

The diseirefudpbaitimaRs bédpal drthaxsreedhtamlcptiss P.%féﬂ‘-edt&aﬁnmﬁa@afé%oéﬁ withi s
are alsg within the scope of this invention. The term

i nvent i
"phar rragﬁﬁqs%‘lq Goniigratienpi tBe sampoung eltbisdnvestien whish proscgatiieomene or gani ¢
acid or d@ﬁ%leslé’rblbélcélfacﬁwﬁyo pdRrde®foukdsy ;Peflﬁ’aﬂl?%nflédql\é@rmeisod} rhhichave

properties acc le for the therapeutic usé intended. For exanple, see
S. M BBY \érese? |ComPPHa(i‘Sn%fé@at"i*V@at'Ofsa'let%lSO ingludgshwithip thesscopeoithe 66, 1- 19.
15 Reprg&gghtaﬁ\yéﬁ@oﬁal ts of the conpounds of this invention include the

conyentional __ non- tOXI c salts and the quaternary ammonium salts that are

forffed, for ERGHPE &f Phermaceutinalpssreiable ssityahihe campaundsrofifas swentjorreans

wel | kn@ﬂ@hli,dﬂwﬁlﬂﬂtfﬁiécopggf thRXiavaHtRN. PhCtrm ashAmadditchfackablable 4t ude
acet ate inate, ascorbate, aspartate, benZoate,

I ;
benzene%‘l}rﬁé‘gﬁ'&@r INoraan's o rganie aGiA or fase 4ltsaf @ compeyhdbphihe present
canphor isuéitnahgtha0k PRopeRice, ac&@ptstylé k&ﬁﬁé‘ﬂ'ﬂ;‘ﬁéﬁéruﬂ@ Lo Rtehded! SHUSAIE
dodecyl sulé eth rﬁ?sé"‘f onat e, g cohe%ot anoat e,
gl ycer opffo Sﬂaﬁ%rgeh Fratageu ﬁ'rtﬁaa“t’ec5 aFfo%‘ﬁob‘% &, 66w 4i%chl ori de,
hydrsobr om deReb?Sééérﬂam@l Shtts o?th@%ﬁ%ﬁﬁ@é"@ﬂ’(ﬁi%lﬂvfeﬁf@ﬁ Bclublé AOaAEntidnart at e,
mal eat €, at e, ,net hanesul f onat e, 2-napht hal enesul fonate, nicotinate,

nitrate rb{/g’glcfla s and, e fuaternayy ammepiwn SBE‘T' Eh@F greermesl, i @xempleofiPBnat e,
pi cr at einofgjavial cﬁtb@anwa?dnisctn&ia@es Bp nfedfi€ e kBowrs Il the BAt Eor ERIMBI&tRich

t hi ocyanat e ate, an e at The termacid addition salts also
conpri s&d ?ﬂ‘ﬁ %@ﬁt%u%ﬁfefaz% aéj?ﬂﬁ?%rﬂ?g"%t& I5ceibate ARRANAE-AFNEPRES: conmpounds
of thi sbemazﬁulf?mte,rlﬂs@bta? bh@rétermatMmt@EmrﬂIbnae6cfquarﬁé2'ék |
ex rates ase._ sa i ncl ude al kal i
rre'?jzé}) ¢ C{O Eﬁeﬁp"QE'OB%'Fa@'g{“ﬁ%‘ajﬁo‘%g'Saﬂ?H{{aE‘a|e fhane ?fIQHPlien mag@eeart h net al
Eal ts ngud:Dlmstagah’«el ({g:memlﬁhd%agﬁleshem‘sawété mepma@nﬁmunumesai%ggcmbﬁd‘e | Fr ganic
ases - itionally,

basi c Obgérgﬁf C%’ﬁ ﬁ?%gf 51“% qms &aitﬁ?oﬁiageege%q? H2ERR: agents” as
| ower ahalydelditaj meibanesilfotatas2- n”emﬁtbiéleneﬁulfwate pmmwate pidtd) ukathtechl ori des,
brom d di et hyl , and
di but yl arﬁ’cﬁie A ’gﬁ% P&P%f{eyéﬁ?%'%mqna gp@ ?W%ﬁ%t?dﬂgg'gﬁatguch as decyl,
| a@by| ,suspinatst ythlfoaatda riratar thlocgdriate, itowdate andnindesarmatk. | Tl 1des aciar al Ky
hal i des dd'itBﬁlsléﬁé 28 %8%%&&99 h%]rgpe%t n%lthe s&venc’tl %dltlo ngorms W%IC?T the

compounds of this invention are able to form. Examples of such forms are, for example,

hydrates, alcoholates and the like.

Base salts include alkali metal salts such as potassium and sodium salts, alkaline
30  earth metal salts such as calcium and magnesium salts, and ammonium salts with
organic bases such as dicyclohexylamine and N-methyl-D-glucamine. Additionally, basic
nitrogen containing groups may be quaternized with such agents as lower alkyl halides
such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl sulfates
including dimethyl, diethyl, and dibutyl sulfate; and diamyl sulfates, long chain halides
35  such as decyl, lauryl, myristyl and strearyl chlorides, bromides and iodides, aralkyl halides

including benzyl and phenethyl bromides, and others.
7



7 WD 03/072561 PCT/ US03/ 05396 The esters of appropriate conpounds of this
i nvention are pharmaceutically acceptable esters such as al kyl esters,

i ncl udi ngwowBlyise1 et hyl , propyl, isopropyl, butyl, i sobuPgr/uses/psns yl
esters, and the like. Additional esters such as phenyl-(Cl-C5) al kyl may

be used, al tmbagbtemwprmb@rcmﬁao@h@é @frth%dnve'ﬁn&ﬁlb@&atrﬂﬂgc&maél@xt clearly
indicates t ever the term npounds of thi's

he .c e
i nvent i 8rﬁcep?ab Srlﬁsr‘?d'§ﬁ8¥a V\@Sﬁrés'ﬁﬂf‘d'ﬂﬂmw c?ﬁhy' %[ﬁwl’t'ﬁ%orPﬁ’B{lé)Utﬂre used
her ei n, isbbgtyl cﬁrp%ntynéﬁériednd thelliRe! ndeitibhg e§fé@é7%lﬁ}?q|dsypffeﬁ?ls(b@-|0% alkyl may
phar macgutl qa II q%tr%e&t abl e sal%s and/ or esters as we as all
st er eoi SoHE? @t%&‘t‘ BhVhasterisprefetifded compounds. 10 Method of making the
co unds of tg resent |nv ntion In general, the conpounds of this
i t| on mal/Ne 8%?9&?%‘359 Mgipdigatzs do HAuWEeRaYShENS tRM he art, by

knovvn proorpdaRds Githikageusor, ’h%bmb@undiftﬁ/ﬂﬁ’é pﬁéﬁerﬁ’cﬁﬁ\%%#san&ith%%kgsﬁg bel ow,
usi ng startln are either comercially available,

produci H75¢ 'B%Fﬁarec 'B?thgg‘ﬂ f%@CIUG%WéPWWY feastig E'%ﬁmﬁﬁﬁ?ll'iﬁa%\’ or the

synt hesa&eﬁfabmatb ahl/or 8stdRsSE WélPsh AIPtBledisonRfic PeHrsi of tHetefdPbe@ss to be
utilized in the preparation of a conpound of this invention depends upon
the spe™PR¥"@8npound desired. Such factors as whether the amine is
subﬁ)tltMt d nol F]e sel ect| on of the SeCIfI c substituents possible at
var 5 1€ HWentions  each play a role in the
path to be rncgdnemdheEms@Jﬁdawﬂwmammea@y be/ prepaR@Mtyzfshdayd one of

ordi na:ﬁ%F kil l | n the,ar The benzofuran and benzot hi ophene derivatives

of For CAYSS é‘md'éﬂ@r%ﬂ bﬁ“ﬁ‘?’%ﬁ&?%aswna Up Sreretpngndéer ByProgaseesret hods
out | i nedisddedeavbelow Rtsmgtst@ﬂngﬁﬁhmfs v&hlamére2euthei &rﬁ%@ﬂidll?%v&?ﬂéﬁ%‘m 1, the

b f benzat hi f | t For : H

ey e T8y dhle 228580 SRS, sontehBa Raartea | °qsf%“oﬁba¢%a£1eﬂfo&§m ot o

2- clﬁanopldem:ribe(jﬂmremlEe(ﬂdrt)c,ula\r\/pﬁfo%sé(tofbé)?tlelﬁid grrtﬁw‘éﬁaM@afwa@bn(oBgﬁdml a
ra

(rn) oet hanone of fornul a
(115 St TEERIS b b P BB B P hpdisdite  Shtle i A vhstnges  urm

car bonathe A :swbstltutedlobnaathe setptibrniof the abbﬂﬁ’rﬁélﬁasﬂfueﬁlgléosélﬂle%tsm vent such
as DI\/F atur etvve roo ure to 100 Cto
gi ve the 'Pl naﬁ\la%oﬁ{o% ugti] 8?0 k) enﬁpgﬁtel ?%@‘&'%%" tgb\‘ﬁo 03/ 072561
PCT/ USOBI@&S0 6ThoSy iddiars iase @adiyt r@bbgﬂi@dﬂtm @id @flordlhbn)y.sk! n$tH§ art.: x:: 31 R4 XH

t hi ocyanate Rs
20 The benzofuran and benzothiophene derivatives of Formula (1) are generally

prepared by, but not limited to, the methods outlined below in Reaction Schemes 1 and 2.

In Reaction Scheme 1, the benzofuran or benzothiophene final product of Formula
(1) where R is H may be synthesized directly by the condensation of a properly
substituted 2-cyanophenol (formula (11), where X = O) or 2-cyanothiophenol (formula (11,
25  where X = S) with an appropriate 1-aryl-2-haloethanone of formula (lll). The reaction is
generally facilitated by a base, such as cesium carbonate, potassium carbonate, sodium
carbonate or DBU, in a solvent such as DMF or MeCN, and at temperatures between
room temperature to 100 °C to give the final product of formula (1).

Reaction Scheme 1




R3 Heat (Il1) Synthesis of starting material (111): RRCHO 1. McMyBr 2
Oxidation 0 NBS, NCS 0 R2ACH3 -or- R2-~ MLi Ph(Me)3N+ Bra Br or A (I11)
or RCO2HvbmBdrasmi s Acid PyBOP heat Synthesis of (1) freacrushyozsed (111):
Rs Rs R5 CN R2Base/solvent ::HRL:2 RA XHr or C 3 3 (II) (1I1) (1), where
Rl i's hydr og§hthedM bratdifginy@éna qwhen the starting phenol or thiophenol is
not readily available, the me% od outlined igf Reaction Scheme 2 may be
used, wherein internmediate benzofurans nd benzothi ophenes of fornul as
(1V) or (V) are fRrkst hreparedBOh/algkl ogou pRyfer and 5 then converted to
the final product (I) Suzuki—eeupi-ng : ons. Thus the hal obenzof uran
or hal obenzot hi ophepe (JA) is Meitver al [Bied™Yo Péhct with a boronate

ester of fornula EVI) N b pF@%’T‘f@? of a Pdi’catal yst and base, or it is
converted to the bord¥ate esterdeaf fornula (V) then coupled with the halo
conpound of formula (VIl) under simlar condijtions. Starting materials
(re)y, (rrr)y (Vi) and (Vi) are generally commercially 10 avail abl e or

prepared by standard neans known in the art and illustrated below in the
prepar at i ve Syxthegd efstarthg\Wt&dl @H2561 PCT/ US03/ 05396 Reaction Schene 2 R6 6
RS CNORSRNH2 + 2 0 Base/solvent \ O -~>Br or | XHRBr or d | X R2
R3 Heat Br or |
1. MeMgBr
RFCHO 2. Oxidation
o NBS, NCS o
R CH i R’
3
Meli
eLi Ph(Me),N* Br- Br or Cl
or- (i)
R?COH  Meldrum's Acid
PyBOP
heat
Synthesis of (1) from (II) and (llI):
6
5 R RG H\N’R1
R CN 5
T Base/solvent R N\ 0
+ R2
4 2
R XH Bror Cl rR* X R
R’ R
(m ) (1), where R'is hydrogen

Alternatively, when the starting phenol or thiophenol is not readily available, the
method outlined in Reaction Scheme 2 may be used, wherein intermediate benzofurans
and benzothiophenes of formulas (IV) or (V) are first prepared in analogous manner and

5  then converted to the final product (1) by Suzuki coupling reactions. Thus the
halobenzofuran or halobenzothiophene (IV) is either allowed to react with a boronate
ester of formula (V1) in the presence of a Pd catalyst and base, or it is converted to the
boronate ester of formula (V) then coupled with the halo compound of formula (VII) under
similar conditions. Starting materials (II), (Ill) (VI) and (VII) are generally commercially

10  available or prepared by standard means known in the art and illustrated below in the

preparative examples.



R (Vi) (11r1) (1v) R4 B(OR)2 (VI) pinnacol borane Pd catalyst base 6
SsH RH"" RNR5O0OR Ol MBr orl B-COBRZ R4 XR2 (VII) H3BC O R3
R3 H3C CH3O(B)p725¢here R1 = H (V) Conpounds of forrmula (I|) pamarse3/exBoé s H,
prepared by either Reaction Scheme 1 5 or Reaction Schenme 2 may be
converted to other formula (I) ReygEeHdReBere RL is other than H, as
shown in Reaction Scheme 3. For exanple, treatment with a base and an

al kyl ati ng agent skich as nethyl iodide or nmethyl sulfate provides fornula
(1)  compoundRiwhete RiNis alkyl. Sinilarly, treatnmenqt w Nh:a base and an
acyl ati ng agent as acet yﬁ chl ori ggcpbvbanzd 3 de Qi ves
conpounds of forA ) wher | s—310—acet >0 —eacti on Schene
3 6H 1RNR6 H 5 OR NBRor®1-LG R5 0, R4-XRZ RX basr? R4 X RZ s
LG = halo, OTs, OM OAc etc. (1), wher8%®1 is hydroden (1), where R is

al kyl or acyl [Itwyj$ to be undﬁlrstood that sensitive or reactive
substituents attached to 15 inf érmedi ates or to conp®(inds of formula | may
need to be protected and deprotected 10 WO Q3/072561 PCT/ US03/ 05396
during the preparations described apo¥&R)Prctecting groups in general may
be added and renoved by conventi onal(V! ods wel | kpopimscol bbleeeart [ see, .
e.g., T. W Geene and P.GM Wits, otective G oupsPd eatdysyani c

Synthesis; Wley: New York, (1999) base
6
H R° NH
R6 \N’R1 R5 2 O
5
R o ~— A\
N R-Brorl H,C O<g X R2
R’ X R V) H30>§fc’) R’
R® H,C
CH,
(1), where R = H (V)

Compounds of formula (I) where R is H, prepared by either Reaction Scheme 1
5 or Reaction Scheme 2 may be converted to other formula () compounds where R’ is
other than H, as shown in Reaction Scheme 3. For example, treatment with a base and
an alkylating agent such as methyl iodide or methyl sulfate provides formula (i)
compounds where R’ is alkyl. Similarly, treatment with a base and an acylating agent
such as acetyl chloride or benzoyl chloride gives compounds of formula (1) where R is

10  acetyl or benzoyl.

Reaction Scheme 3

R R
N~ s H. 1
R o R N—R
5
AN R-LG R N 0
R* X R’ -
I8 base R X 2
R3

LG = halo, OTs, OMs, OAc etc.

1
(1), where R'is hydrogen (), where R is alkyl or acyl

It is to be understood that sensitive or reactive substituents attached to

15  intermediates or to compounds of formula | may need to be protected and deprotected
10



Vari ations of the conpounds of the invention can be readily prepared using
the 5 processes described above and referenced bel ow, or by other standard
chem cal wprieoesses known in the art, by enpl oyi ng appr opPCatuS0F03304¢ | Ng

materials or internediate conpounds that are readily available and/or are

descr i bagrififheiphepdaitRk dlekiribed aB8%d." PFtSRhY gRdups i gemamﬂap% hildey 1 Nvention

can be prepared in situ during the final Isolation an e_lpurlflcatlon of a

conmpoun8"®EpReddysonventiesametiodswelhkpown indheart [eseamst.d - Vi Gresne aad sal t

can be pIERENVEGsYo&2E08 Brdlps i @agfém@gyﬁm@s@waefyl REwORIRQYasby.n its free
base or free acid formwith a suitabl e organic or i norganic aC|d or

sui t abl e or g¥Arglians @H@r‘ﬁ%@?ﬁ%’”ﬁ%@féheﬂ@@ﬁw FanEhg reagiyiprepaiedusing thee sal t

t huss f opfREssdsHekBifoedtRe Bhd Paiehc&PBRIBWNSISHy dtREr SXAHRY BnerhiBs free base is
treated vvlth anhydrous HCl in a suitable sol vent such as THF, and the salt

i sol at ear°&§S%SH361&wa¢mt'@rara@y§mpﬂoylngrﬁnnﬁ@or@é%@ta6mmt%alsjp@n@anﬁ@at@ds t he

sal t's MBymBsUrRRBRALRE reddRy aGXiRBR!dRid/dPYard BERIBEAherein.the Tree acid wth
anhydrous ampnia in a suitable solvent such as ether and subsequent

i sol ati on of Cepallymerfirgesakpt a cameaundwfttis dvealien easykecprepaadiin aitd woul d
be r eadUuﬁhgﬂHQﬁh@lﬂ&oléﬁbn é?fb?)tﬁllﬁbétioﬁ%f ‘arbohﬂ)%uﬁcﬁ by mE2fs %WRH&M& Ak akhi s

i nvention may be esterif g a variety conventional 20 procedures
i nciQdi Rgr ?’@ﬁlﬁ'? fdasied splbFapbe a&e@awmycﬁqpa@telxéﬁmwtheoo%% or acid

chl or i dgompbdrid if t6 frak $abe br BEOHHAd ﬂfrnﬁNlﬂpérEinm %aﬁnb'oﬁdo@é"n%édﬂ‘ or The
appropriate anhydride is reacted with the al cohol in presence of a

base t oSYtaelq ‘?r%ﬁ"é Oéwrgﬁ“i'col?ﬁ%u@ﬁP%@‘V@YS@“%@@'FH‘%@WFﬁ?HSrf@InGhjadﬁtﬂl’\%l ene or

N, N- di ne&ééydf@able%wpbdhdbe for@xamBIé BROTRF RS treBY Wﬂméhh 864 ACFRH be
reacted with the al cohol_in presence of a dehydrati agent 25 such as

di cycl oftERPleaeHE pHGH %THE a[”S’ tﬁ‘? At ispletad arop Pufigehlorl yI'%ﬁ‘PH@GP fii de or
othey  v&die rcoﬁ@burbdsetr@e&w@ Myl BROoASIREA sorv\éua%{plét t#é%ﬁ'ﬁeﬁt%f thel e ddie

reaction_b renoval  of water, an optional 'y, an acyl atl on catal yst.

Esteri fWE%%PMeramgalaﬂgaévﬁ%@% é%iV%.SH@h taﬁé’fheaﬁm syhsegrentisplalionli ¢ aci d

in the me%mﬁ@mumfsaltr ThesWrRawras bfe adHVEAlidritadd HouldPeireadlylapparep¥iol di ne, or
in the rese%ce@? N N- car bonyl di i m dazole with pyridine. Reaction of an

acid 30%h T the al cohol can be carried out with an acyl ation

cat al yst suchh@SOrﬂpmeBo@mms PYEAtBNTRay @lsstakﬁddltqplame&mfo@memubld readily
know how to succe out ese er known .net hods of

esteti fPRSEIURS BEU Ql”@dﬁ%ﬁ’t r’fﬁ%@P&Sﬁ?ﬂ%?éﬁWﬂEHeo@ré)% ?@ Qhacid ﬁ@'oﬂé%ar ation

Ef i sonwith therdledhor @®uplof a c@mms@rww thig Invehtiéror The apdrbbrudﬁ@unﬂwna@@npl i shed
y stan

The "1 ol FBGER S EuiHlcatodp BeETrraEa fooFald RETAY POGIPASHE AR T Gompounds of
the i nv@s{ﬂlmh)ﬂamlﬁoﬂlﬁphﬂﬂnem&afrm,N@’methylbrrﬁ:‘r’mwhdinélot)rbﬁ‘l apprsdriateed to be
Limti ngarg)oxy%] ch\é’ac%n bel:r.éae \%;[ﬂ!l a'%xo%npln%ﬁe presterqge Iofn avger}]ydratlng agent
25  such as dicyclohexylcarbodiimide, 1-[3-dimethylaminopropyl]-3-ethylcarbodiimide or other
water soluble dehydrating agents which are used to drive the reaction by the removal of
water, and, optionally, an acylation catalyst. Esterification can also be effected using the
ap,propriate carboxylic acid in the presence of trifluoroacetic anhydride and, optionally,
pyridine, or in the presence of N,N-carbonyldiimidazole with pyridine. Reaction of an acid
30 chloride with the alcohol can be carried out with an acylation catalyst such as 4-DMAP or

pyridine.

One skilled in the art would readily know how to successfully carry out these as

well as other known methods of esterification of alcohols.

The purification of isomers and the separation of isomeric mixtures of a compound
35 of formula (I) may be accomplished by standard techniques known in the art.

11



5 Proton (H) nuclear magnetic resonance (NVR) spectra were neasured with a
Ceneral Electric G\N-Orega 300 (300 MHz) spectroneter with either Me4Si (8
0. 00) or wopesiothsel protonated solvent (CHCI 3 8 7.26; M:OHPETAISBHIS3BVEO 6
2.49) as standard. Carbon (13C) NWR spectra were neasured with a General

El ectric G\ Onegalodid E(XE%pIé‘éhﬂé Mﬂﬁdﬁ@ﬂ@ﬂ%’f i trdte 388 ¥ApoungBet $e8 77. O;
d3- MeOD; 6 49. 0; 10 stan dar(gc(Chlral separations were

per f or mdly el}%ﬁ?“r@“déﬂ%'{)m?@@@%am R}’tébaﬁ"ﬂ &6t ke eansiryediq bs lmiBng igpany way- um,
eluting with a gradient of isopropanol in hexane (from1%to 15% vvlth
addi ti opn of 0, 1 %tr fl L]groacetl c acid. Abbreviations 15 Wen the

bBEre D5 Inyeniienher ej n, they have the follow ng neaning:

ADDFRs 1, 1° (azcash A hgaaér) rmteeésdmbn&m tPh A0 hieshiRd with
[ 5. 4. 0] undec- G ) mégl rrletéij_lifor mam d%s&CDI\/SO D net h LlyI smfgm de 20 EA

El enent 9‘3”8?%[5%#@ Gl}t@ﬂﬁ@&%@@ z) spegttomyater withpeither Meai (3 81082 pr  Et OAC
Et hy! He
Lo B L B T B R T KRB Kt on 111 1 e

30 MeOHCREMANAHE) NMR spavidi ware Pressstedevith aquderahEBMm@V-@megam)O\(\lﬁ 03/ 072561

PCT! LSO 05288 RN RTRE ISR P o YBORS 226, JARSS oy agnance

Spectro
[1,10 - bs’@(IdarphenyI phosphl no) - f errocene] di chl oro-pal l adiunm(I1) Ph Phenyl 5

exat | uor ophbLPRAFEe HR PR MR pesl R B Brasere AR o

HPLC column, elutlng with a gradient of isopropanol in hexane (from 1% to 15%) with

addition of 0.1% trifluoroacetic acid.
Abbreviations

15 When the following abbreviations are used herein, they have the following meaning:

ADDP 1,1’ —(azodicarbonyl)-dipiperidine
DBU 1,8-Diazabicyclo [5.4.0]Jundec-7-ene
DMF N, N-dimethylformamide
DMSO Dimethylsulfoxide
20 EA Elemental analysis
ES Electrospray
Et Ethyl
Et,O Diethyl ether
EtOAc Ethyl acetate
25 GC-MS Gas chromatography -mass spectroscopy
HEX Hexanes
LC-MS Liquid Chromatography/Mass Spectroscopy
Me Methyl
MeCN Acetonitrile
30 MeOH Methanol

MPLC Medium Pressure Liquid Chromatograph
12



rt Roomtenperature 10 THE Tetrahydrofuran TLC Thin | ayer chromat ogr aphy
Preparation of Starting Materials and Internediates 15 General Method A
2- Hal o- 1-wpyBkexsenes (111) Conpounds of formula (I111) areP€irtuses05396
comercially available or may be prepared as shown in the Reaction Schene
for Gengiog Method A, apshiges@Rffihigeed in one or nore of the Exanples

bel ow. 13 WD 03/072561 PCT/ US03/ 05396 Reaction Schene for General Method A
R2CHO INMEMIBr 2 Oxi d@bie@nMAgNBiR RAYGRatke Sheis&gs -or- R2)~ MeLi Br or
c  Ph(Me)3N+ Bra (I11) -or RacozH Mel drum's Acid "PyBOP heat Exanple 1
5 Met hoggrpbnRriepar at i en1'ds5idtg in&Y-fefr - & one ClI O Br
c da A mﬁft% u)Lr?(Ea?of 1,3?@4r?cﬁﬁg?%%@%g@rq@f(ellggé(yeg?lagg%ibgrﬁl’ﬁow‘@ﬂ

2- bronmopgetyl brom de phga@ Nk, 57.8 mmol, 1.05 eq), and al um num chl oride
(7.7 g, 57.8 mol, 1.05 eq) was -10 heated neat at 80 C under argon for 17
h urg il pgebPack preci pBeatdridld QyIBE-trid R rrbRitd- b pRBsiumeol ed to room
tenperature, and the resultant black nmass was dissolved in ethyl acetate
(500 nL). Water (200 nh$xafyerophaarhald owly at 0 C to quench the reaction,
and the_bi phasic |ayers were separated. The organic | ayer was then washed
with walBdr (2 x 150 nRelenfipimei(HELE) x 150 ni), dried (MySO4), filtered,
and evaﬁorat ed in vacug_l_ JP% Re_crryﬁstal |l ization from hexane gave 11.5 ¢

(69. 39 ~of 2- br ono- 1- ( 2% Retenticpifie6i%phenyl ) - et hanone as a fluffy white
solid. ''H NWR (DI\/BOdeOB 7.836&?%2%!), 4.78 (s, 2H); Rf =

rt om tem
10 THF Tetrahydrofuran
TLC Thin layer chromatography

Preparation of Starting Materials and Intermediates

15 General Method A: 2-Halo-1-arylketones (l11)

Compounds of formula (lll) are either commercially available or may be prepared

as shown in the Reaction Scheme for General Method A, and as described in one or

more of the Examples below.

13



0.28, 2%ethyl acetate - hexane. Exanple 2 Method A-2a 20 Preparation of
2-brono-1- (2, 5-di chl orophenyl )ethanone O C Br d To

2, 5- di chiwpmaoetsephenone (5.0 g, 26.45 mmol) in anhydr ous Pratusadgspef ur an
(53 nmL) under argon was added phenyltrinmethyl ammoniumtribrom de (9.94 g,
26.45 mol, 1.0 eq) at 0 C. The reaction mxture was stirred at anbi ent
tenperature for 16 h, 25 concentrat ed and re-di ssolved in ethyl acetate.
The organic | ayer was waS8agHiop gemezaldietied ApCT/ US03/ 05396  wat er (2
x 250" ) and brine (1 x 156) Brdl‘l ed (MgS™), filtered, and evaporated
in vacuo. PuriffR&tPon usi ggp ién chr omat ogr aphy ( Bi ot age) gave 3.47g

(52.5% of 2- brono-1-(2, |chI orophenylp)l@g m@jgone as a clear oil. 1H NWR
(DVBO-d6) 6 7.93 (dd, J = Hz H, 76 to 7.60 (m 2H), 4.86
(s, 2H. 5 Exanple 3 Met hod A—2bR atidh of. R?

2- Brono- 1- ( 2- br ono- 4- f IMg0r o- nyl ) - et arone Br O 5 Berorlel Thi s conpound
was prepared from 1-(2- brofd- 4-f1 uor o- pHEKYERN ‘Aanone, f2-5 9, 10 11.52
nmol ) in the manner described for 2-brono-1-(2,5-dichl orophenyl) et hanone
(Exanmpl e A-2), affePdl ngudddd'sqcd63% of

2- brono-1-(2- brono-4-fl uor@y@fhlényl) et hanone as a clear oil. 1H NWR
(CD2CI2) 5 7.57 (dd, J = 9,8eaz, 1 H), 7.44 (dd, J =8, 2Hz, 1 H, 7.21
(m 7.21-7.14, 1 H), 4.51 (s, 2H) TLC Rf1 = 0.38, 15% ethyl acetate

- hexanes. Exanple 4 15 Method A- ﬁzﬁ%ati on of 2-Chloro-1-(4-methyl-3-p
r~ylg ethanone hydrochloride CH3 Qdlhod A-iH G Step 1: Preparation of

1-(4-methyl - 3-pyri dlbr%%al)a?grrl] arb%]r%o 195,’4%-’[%%%'r_onhenvl)ethanone
cl O

Br

cl Cl

A mixture of 1,3,5-trichlorobenzene (10.0 g, 55.1 mmol), 2-bromoacetyl bromide

(6.0 mL, 57.8 mmol, 1.05 eq), and aluminum chloride (7.7 g, 57.8 mmol, 1.05 eq) was
10 heated neat at 80 °C under argon for 17 h until a black precipitate is formed. The

reaction was cooled to room temperature, and the resultant black mass was dissolved in

ethyl acetate (500 mL). Water (200 mL) was added slowly at 0 °C to quench the reaction,

and the biphasic layers were separated. The organic layer was then washed with water

(2x 150 mL) and brine (1 x 150 mL), dried (MgSOQ,), filtered, and evaporated in vacuo.
15  Recrystallization from hexane gave 11.5 g (69.3%) of 2-bromo-1-(2,4,6-trichlorophenyl)-

ethanone as a fluffy white solid. "H-NMR (DMSO-dg) & 7.86 (s, 2H), 4.78 (s, 2H); R¢=

0.28, 2% ethyl acetate — hexane.

Example 2
Method A-2a

20 Preparation of 2-bromo-1-(2,5-dichlorophenyl)ethanone

o)

Cl\(:f‘\/Br
Cl

To 2,5-dichloroacetophenone (5.0 g, 26.45 mmol) in anhydrous tetrahydrofuran
(53 mL) under argon was added phenyltrimethylammonium tribromide (9.94 g, 26.45
mmol, 1.0 eq) at 0 °C. The reaction mixture was stirred at ambient temperature for 16 h,

25  concentrated, and re-dissolved in ethyl acetate. The organic layer was washed with
14



N 20 A solution of 3-acetylpyridine (100 g, 0.82 nol), dinethyl sulfide
(400 m., 5.4 nol) and copper (I) iodide (7.94 g, 0.041 nol) in anhydrous
THE (2 L)wWaas/0st5srred at room tenperature under an ar gonParmsephBre.
Phenyl chloroformate (0.4 nL, 0.82 nol) was then added, producing a dark

brown pwarpp RQS@mLé\fah@bnﬁ&(m 50 an d??e&‘(MbSO%Pﬁlté‘r@@'a?@l evlasbr%vém'n’l C and
nmet hyl magnesi um br om de 1 tol uene- THF, 82 25 nol)

was addé%PLkS‘veDr“r'@@ﬁt'ﬁPNS'”Hé\éPplr(ﬁﬁhﬁoﬁ@tqgia@W (5th@)§@¥%§&17@ Bebsnorss . The
col or  hiqgh.e J(‘?Qdﬁ:ﬁl&&%eﬁkﬁétHéﬁ‘or@é‘sﬂé@eér&IO*H’NW{‘(DIQSUrﬁJzon REYPY £Ci piLat e

formed near the en € addition, but re-dissolved 1et| on. The
m xt ur e2:\ddz, &9 fr.eld)ah81 40 ¥ 6Qdar, 20), A6 (» dtlbwl y; after 2 h it had warned to
8.8 . Saturated aqueous ammoni um_%{[ﬂ%g’l%ge 15 WO 03/ 072561 PCT/ US03/ 05396
solution (500 nL) was added; after 10 min, the m xture was poured
into a separatory funnel with waﬁ@t_ﬁﬂ_&@_nt) The organi ¢ phase was

separ at ed, washeg i 208 ohROP (SThdomdd4 'fl?&o(rm{éaﬁ%ih'anghétered and then
concentrated in VAEUo- The-Tesh dUe Was purriited py siitrca gel

chr omat ogr aphy using a hexane- Et OAcBgr &dient to afford 134.3 g 5 (63.7% of
t he internedi ate di hydropyridine. A

Nt iBm of the internediate
di hydropyridine (0.52 nol) in dic nmet hane (100 nlL) was added to a
stirred suspension of sulfur (16 0.52 nol) in decalin and slowy
heated to refl ux under an argon sweep. After refluxing 1 h, the m xture was
all owed to ¢hisicompoursbnas prepereaiticone 1-(2eomd-Hfluercepheryh etignoae 28 gof si li ca
el4g Af .
g ﬁ?éz%r"l'él HQhé nﬁnr]r d%%ﬁr%éf Ov\%tbgarﬂ(s)?za% |%6%Wé]1y‘ﬁ'étn SI f ed

hexane di‘eth et her ient a
1- (4- rreﬂ:héﬁmp& M,laﬂfprqvmg 20A8(68%) 962~<b2rmdh(3-lbr¢mwluord -pherly(-efftiarone 9

(d| et hy B xa C 5 8.9(s,
és(%% %ﬁ?'} HWE%DO?'Z%%Z]@H Q%H) B 4%@&“%{'50 BB 135 (M) |
15 St ep7 21 (P é2a+7at4, 0H),cE.5R¢sc BHpria-a R,(=49 A8t 5% eBwpscdtale rpkXatesanone
hydrochloride CH O C NHOC In Q. gL round bottom flask was placed
1- (4- et hyl - 3-pyridi nyl) et hanone ( , 74.1 mmol) in 90 nL of Et20. To
thi'® sol ution was added 88.9 niL ofMelm;Cl:EEI@/EtZO(l 2 eqg, 88.9 mmol) with
stirring and pperature, at

20 whi ch poin e precrip : e : t 20. The
solid was then dried in vacuo at poq5 60 C ThIS HCI salt (12. g, 70.0
nmmol ) was then dissolved in 70.0 1M HCl /acetic acid where 9.34 g (1
eq, 70. 0 mmol ) of N-chl orosuccinim was added and the reaction
allowed to stir under Argon at r erature overnight. At this point,
300 nmL of Et20 was added resultlngNlanE off-white precipitate. This was

Step 1: Preparation of 1-(4-methyl-3-pyridinyDethanone
CH, O

20 A solution of 3-acetylpyridine (100 g, 0.82 mol), dimethyl sulfide (400 mL, 5.4 mol)
and copper (I) iodide (7.94 g, 0.041 mol) in anhydrous THF (2 L) was stirred at room
temperature under an argon atmosphere. Phenyl chloroformate (0.4 mL, 0.82 mol) was
then added, producing a dark brown precipitate. After 30 min, the mixture was cooled
below —21 °C and methyl magnesium bromide (1.4 M in 3:1 toluene-THF, 586 mL, 0.82

25  mol) was added over 50 min, keeping the reaction temperature below —15 °C. The color

. lightened as the mixture became a solution; a lime green precipitate formed near the end
of the addition, but re-dissolved upon completion. The mixture was stirred and allowed to

warm slowly; after 2 h it had warmed to 8.8 °C. Saturated aqueous ammonium chloride

15



25 allowed to stir for 1 h at which point the solid was filtered and ri nsed

wth Et20to provide 12.0 g (83% of the desired

2- chl oro-WO(OéA)mstshyl - 3-pyridi nyl)et hanone hydrochl ori de. PGU/U#B3/6¥BI= 6. 60

mn; 'HNW (DVSO-d6) 6 2.51 (s, 3H), 5.15 (s, 2H), 7.68 (d, 1H, 8.68 (d,

1H, 9sc9@t10(rﬁ(50(1nhi))wa[s"ddded-@9te(9tfr% 1EXARhE niixturdQvAidiRéY iftdla Pr epar ati on

of 2-chl oro-1- trifluoropet yri di nyl | et hanone hydrochl ori de 16
BB s B

WD 03/ oW@éaforw[dw ith ey d S0 gante| Phage weg serarpipds Wasftediwith ound

bOt t om BrrRSE0DASL) Pdir@é?ﬂ#lla%@ ) Fillefedard thkh B%@h&@%'lﬁh&@'ﬁdé&d@e wagol, 1
his was added 5)] 2 4 eq)

10 f THF
of 5I tn r Pt lﬁ%"rﬁnﬁ@ gghﬂ*rgmatogra(pm usmamexa&e t%§ Q@dlqngword ‘rﬁ%g

al | (5/\/ed(613(70/§)t¢fr{hé Qlierﬂf@diélé‘dlhﬁroﬁﬁ@met errperature where 2.7 g of Mel drum S
acid .(18.8 mmol the reaction allowed to stir at

r oom t enper af‘@Plé‘i'%QF WPdﬂ?m’(%‘@tﬁ)ﬂ'hy@mpﬂﬁd'% (G5B Biohtin dighlorameshane (I0PICI  ( aq)

was addﬂd%ﬂéﬁa&cﬂ&i troehﬂﬁtrie@%uéwﬁé% of st&h86¢!gy Of&%l?fnwgllﬁ%@;ﬂéﬁl&e Thi s
was then heated at. 18 h gradual | y turning rompurple to’yel |l ow

The reatqateshtogglux Wé#?r@aﬁsqnewmpt WA afejkuémed mﬁmwﬂaﬁdveé@lpwe@ & with

Et CAC  dodl o Bk tahbperam@ fh@ﬁh!tél@é t&bg@%%ﬁd‘éﬂ%lﬁc dester &ildidAthed, and
evaporated. The residu puri f via Bl OT 35% Et OAc/ Hex) to

pr o\ dedgelivivifl) hexans, |e+L!t'9'E)W8H€tWPW -disthvhather gradignt gffqrded49.410 ﬂé Yesired

pr oductthaYlediréd®! -M-hRS%1- 3?yhdm§f }e@méﬁone%s%ﬂe@é@mmmm Rfj(ﬁ1 Ndfdhgd I N a
100 nmL f| ask was &I aced of net

e 1 aortbmms Fuft GO A ane- VARl 41 NMRAGRICH A SHBOUDLE 56, 60k hi s was
then adfsdidl1d) 2.6 & 3NC2 4%s/3m @G vk e®(vpd the reaction allowed to. stir
over ni ghtRd ?1 (%he g?xt 3rse was t hen trangf erred to a 500 nL Erl ennmeyer
flask and to thls was 20: added 300 nL of 2 MHC in Et20 with stirring.
Thitg 1 st bePriPardtio\bl I-6hiBHoOCIARbRY 3 WHiGAy) fiRhoh8 BldbbhibRdLd to provide
1.2 g (49% of the desired Z-chforo-I-T4-(trifluoromethyl)-3-

pyri d| nyl ] et hanone hydrochl ori de a@Ha(y\/m te solid.-1HNMR (DVSO d6) S 9.21
(s, 1 H, 9.02 (d, 1 H, 7.94 (d, , & 19 (s, 2H). . Exanple 6 25.

Met hod AS | \

=
N~ H-CI

In a 500 mL round bottom flask was placed 1-(4-methyl-3-pyridinyl)ethanone (10.0
g, 74.1 mmol) in 90 mL of Et;O. To this solution was added 88.9 mL of 1M HCI/Et,O (1.2
eq, 88.9 mmol) with stirring and the solution allowed to stir for 1 h at room temperature, at
20  which point, the precipitate was filtered and washed with Et,O. The solid was then dried
in vacuo at about 60 °C. This HCI salt (12. g, 70.0 mmol) was then dissolved in 70.0 mL
of 1M HCl/acetic acid where 9.34 g (1 eq,70.0 mmol) of N-chlorosuccinimide (NCS) was
added and the reaction allowed to stir under Argon at room temperature overnight. At
this point, 300 mL of Et,O was added resulting in an off-white precipitate. This was
25  allowed to stir for 1 h at which point the solid was filtered and rinsed with Et,O to provide
12.0 g (83%) of the desired 2-chloro-1-(4-methyl-3-pyridinyl)ethanone hydrochloride.
GC/MS RT = 6.60 min; "H-NMR (DMSO-ds) § 2.51 (s, 3H), 5.15 (s, 2H), 7.68 (d, 1H), 8.68
(d, 1H), 9.06 (s, 1H); [M]* 169 (95%).
Example 5
30 Method A-4

Preparation of 2-chloro-1-{4-(trifluoromethyl)-3-pyridinyllethanone hydrochloride
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Preparation of 1-Benzoj1 3l dioxol -4-yl-2-brono-ethanone /--0 OO Br Step
1: Preparation of starting material 1-Benzoll 3l dioxol-4-yl,ethanone OO0\
H3C | . WO onrB8r 072561 PCT/ US03/ 05396 To a sol uti on of PEENsBS/05306 THE (1
M 50 mL, 50 nmmol, 1.5 eq) was diluted with 50 nL THE and cooled to - 10 C
A sol ution of benzo[ 1, 3]di oxol e- 4-(‘c§:rb xal dehyde (5.0 g, 33.3 mmmol) in 50
nm. THE was sl owy added, and the rgaétjjon |eft to stir for 1 h. The
reaction m xture was then quenche P A ng into 500 nL ‘of ice cold sat.
amoni um 5 chl oride and the m xtute_gxt rl—?ﬁfled with ether. The organic

| ayers were dried over sodium sul Nate and”filtered t hrough a plug of

silica é pefore concentrating in vacuo, providing 4.9 g of a white
sol i d. ture of this solid (2.0 g, 1270~mmol?) -and Mh02 (10.5 g, 120. 4.
mol , 10.0 ety a 260 7l mwund betidry lask Wes plesd S0ig sfettrvigonuttiyadi@(15#8 h. The

reactio ' r. sth ittered first through a plug of silica gel,
t hen thﬁ“o“a%‘h*%%ﬁiﬁﬁm ?f?ﬂ*@olf%ﬁv%was é%i&deé‘rglf& &rﬁ;gi% RA Tt 24l Qfvide 2.1g
of ?@t: otrfetiwiiErtiae a0t 98 g Plém anaiH.Qg%M FMP@‘:’ '('lBisWai@@‘ﬂ%wé@'td‘@ilr &)Ath@i?ﬁin?h et hyl
acet at e i.ent provided 1. ,_of 1- benzo[ 1, i oxol - 4-yl - et hanone
as an o ?{O\%%I t? @tpggthrﬁ .Wq-flff %n\%? f’%ﬂéﬂ%‘}ﬁ %a?fiiﬁ-gd‘?m@s iZQJc&gv,as agddeq angs 97 (dm
ing = .8 Hihe readtion eﬂio@éfl ¢cdstiraﬂrc;an8tdrlzperétuﬂd)10vegﬂ@ﬁ (ﬂ&;h?:..% H), - 2.59 ( fS 3H); TLC
= 0.18, % e cet at e nes. e . Preparation o

| nt er nedi at e%ﬁtﬁ’&eéé?%t[ {f@gﬁ'ﬁ%é%!q%i@swﬁs 856%?'3% ﬁ’ﬁﬁﬁﬁ@gnlﬂ-‘r@e OBr \ 110511
Igi S cohwvt)adidtewsombmeedgﬁm ghiﬁﬁfiﬂ{eh,@hfﬁm%nfmybra@bblﬁﬁgﬂﬁwg( 2.15 g,

: nner described for .
2- b}loomnﬁ?%(pi'?@?g]g%@rophenyl ) et hanone (Exanple |- 2),%affording 1.54 g
(48 % of 1-BearsclioBjvds thenl batifigt with b hnated NGRS @A cRE WitMELDAC 20

:SLO:-|I) d 6%%3&?\??%3@@@_@ f)flg]f?nfg‘gf\jﬂeééj ilieo(a gi[}ergéé an@\@@z(aggd(z % reJ{figEeBR’f leZ’
0.28, 1%e6 paiftey| vieaBED BAGE Ki850aEOAc/HEX pinTprevide MetHybd-tiiluordrhapaniastinake of
; Lg;;: Pg'tsh kg%%?%%&é%regf@d &Foligét(atseanécﬂobrl’étsxloi_l.th{] ﬁny 6.5§|(£8°2¥{(9K9{I2|éx).25
15 Step2 N
In a 100 mL flask was placed 1.84 g (9.7 mmol, 1 eq) of methyl 4-
- trifluoromethyinicotinate in 25 mL of 1 M HCI in CH;COOH. - To this was then added 1.3 g
+of NCS (9.7 mmol, 1 eq) and the reaction allowed to. stir overnight(18h). :
The mixture was then transferred to a 500 mL Erlenmeyer flask and to this was
20: added 300 mL of 2 M HCl in Et,O with stirring. This resulted in a-white precipitate which
was then filtered to provide 1.2 g (49%) of the desired 2-chloro-1-[4-(trifluoromethyl)-3-
pyridinyllethanone hydrochloride as a white solid.-"H-NMR (DMS®-d;) § 9.21 (s, 1H), 9.02
(d, 1H), 7.94 (d, 1H), 5.19 (s, 2H). e
Example 6
25 Method Ai5

Preparation of 1-Benzo[1,3]dioxol-4-yl-2-bromo-ethanone

~0 O
0 Br

Step 1: Preparation of starting material 1-Benzo[1,3]dioxol-4-yl-ethanone :

o 0o\
o
H,C




0 os H3C H3C-~ CH3 18 WD 03/072561 PCT/ US03/05396 Step 1: Preparation
of 1-[3-(tert-butyl-di phenyl silanyl oxy)phenyl|l ethanone 0 CH3 HC\ 3 Si
H3C- ~ CH3WO 03072561 3- hydr oxy- phenyl ) et hanone (3.3 g, 24.2 muBIUSOHO6

tert-butyl chl orodi phenyl- silane (7.3 g, 26.7 mmol, 1.1 eq) in anhydrous

di chl or onet ha’aea e(o'ﬁﬁlome) N@Mg@r@’n TEF (P npddedt, @mhbwh@raq)wrdndﬂeawq296 g,
2.42 mmul and t |ethlamne( and the

2 A i OTHF Saac o Lol AT e (20 o Aokl ebamirrett (s e,

reacti og, 88.3tmhel) Was0 ﬁiL'ﬂiiFQG/a%tokM;EédBéd aﬁ@ihétr@a@uaﬁ |&¥B{o8dtir fof Aeh, OFgANI C
| ayer was washed with water, brine, and dried over magjnem um sul fate. The

sol vent 'S@&on BPdWsMasdhen fierriched v Peuring B0t 67 lsp caldpab ammonion 8oy  of

gwc@?pbmdﬂ@é and—fﬁemuﬂé)e{tl%fgmﬂ'l etﬂ@r) ﬁ137ora§1|é @yel%"\’)/ere(ziﬂég 89& soditi ( m( M—I+
= 375): Swfa(teraod @'@ﬁr%@tbv/elmﬁjplua@éﬁlh@aegel m&%ﬁ@)cenéﬁw ip vawwmvsﬁmg)n of :

\2 br omo4g%§ré {vRitd scmdt w m&'td-?@%mﬂhus %bi.@md me)cph@rmd ArRIMROLN®.5 §r12004 H30 Si

1-[ 3- (tmalbm%qmaﬁéwwwmw athwWﬁ/?fﬁqurousmf%ﬁﬁé)ndfﬁ@ regstipng, 23, 23

| t hanone,
g}rrgogd: ﬂwé%uh\% W@ggn?ﬁ fllﬂﬁé/gfn‘spﬁﬂoﬁ eagruglro@wcall_géj Zhen ﬂ*gﬁ‘{@gﬁ% @mggaa/ é).te7 i)

4H)10 7. QQfO(QﬂOF[peH)‘a’[InQ Ispague tg paayiqenz. 1g e an gif-phite ﬁ’plld]_ Ryrificatiapeoy MPLE H) |
4.56 (s B;@ Ehe) ushnglhé ne%lﬂ%yl aBbtatd r?@:eﬁ?&r&?n&%é‘i{'47mh%t) ®f1- hexane). This

materla was used as t rotectedg ormin esi’'s of Exanpl e-104;
20 desi bgnze{1, éldloemlc‘hvlr%ﬂarmmela$g3rt¢féWblé¢1§QilﬁuH'&thR (CDCIRP 866(d, J =8 Hz, _

1H), 6.97 (dm, J = 8 Hz, 1H), 6.87 (dd, J = 8 Hz, 1H), 6.08 (s, 2 H), 2.59 (s, 3H); TLC R; =
0.18, 25% ethyl acetate-hexanes. 4
15 Step 2: Preparation of Intermediate 1-Benzo[1,3]dioxol-4-yl-2-bromo-ethanone

//Q 9 .
O@)J\/Br

This compound was prepared from 1-benzo[1,3]dioxol-4-yl-ethanone (2.15 g, 13.1

mmol) in the manner described for 2-bromo-1-(2,5-dichlorophenyl)ethanone (Example I- -
2), affording 1.54 g (48 %) of 1-benzo[1,3]dioxol-4-yl-2-bromo-ethanone as an off-white

20  solid. "H-NMR (CD,Cl,) &; 7.41 (dd, J = 8,1 Hz, 1H), 7.05 (dd, J = 8,1 Hz, 1 H), 6.94 (dd, J"-
= 8,8 Hz, 1H), 6.13 (s, 2H), 4.55 (s, 2H). TLC R¢=0.28, 15%, ethyl acetate-hexanes.

Example 7
Method A-6

Preparation of starting material 2-bromo-1-[3-(tert-butyl-diphenyl-silanyloxy)-

25 phenyllethanone
Br

18



General Method H Preparation of Internediates (VI) and (VI1) The aryl
halides (VIl), the aryl boronic acids, or the aryl boronates (VI) used to 25
prepare cwopoordst in this invention of fornula (1) (see MpPChaws3/@39C, D,
and G below) were either comercially available or prepared by one or nore
met hOdS_S%ﬂGrPr’éﬁéiratiBn é91-Mit&%@&ﬁé@%?@léﬁﬁa_%ﬁ[)&ﬁg&}thm'@p' es bel ow.
Aryl halides (VIl), prepare y the nmethods describe ereafter, may
subsequent |y be used either dirdt}fHas starting materials for General
Met hods B, C1, D 1, and D 3 desqri bed below, or converted to the
correspondi ng boronates of fornu VI) using procedures described in step
1 of Exarrpl es G2 and D2 and use .; r| bed in 5 General Method
Exanpl e Met hod H 1 Preparationy JBedno- 3-net h | sul f anyl met hyl - benzene
Br Br S Br CH3 10 Sodi umt hi Olﬁeé—%(s' 9. 616 g, 8.8 mml) was added to
DMF (8 nL) and cooled to O C. tion was added
1- br ono- 3- br ononet hyl - benzene (2 g . The nixture was allowed to
warmto it r int ol wat er
(50 and S Racbaisebn @taﬁngﬁ@éﬁoﬂﬁmﬁi PR P e nod
and drsilede W .Bly, 86di rammok dl 1 eaf) én aﬂﬁyelrcmsldnhlcomrmﬁanewmmm aisd ¥iwae vacuo to
yield t r r L Vi
chrofrat%lgdr gp 8?1%%“%%&"18' g%t ’hexan anq ?% §/ récﬁﬂ'e _y%nan? %6959’0/%6
1- br onomgoirelt ‘nyd])s ahd éheyieaetionyhixibenwes stireed @t rpomedempperdtuce undaiargdviRor
(et hy! g Al ALkl o vi { ,
7 28 77587 mr%g %m%?%%ﬁ?Zd@ vit e gg)'?é%tﬁl%?‘d%i% Ngﬁ‘?#ggaﬁ"’?@’er[wku +:
354. 1. wawpshedowitip@aterttiod, 4sddrieBraypamagnesiurofsulfdtky Thasglventiwaset her s
Pr epar at,j¢ f
5 Br omaneRohe] dackh icda pRASLRY SR €7 (0588 S0 e BhodBE e Ruext s
25 @dde(d\Cptmnasdd)Lﬁﬂ Zagmobid), & 5610 4638qm T61) 5822tm) YH)ando 2mi, odpc3gp@Ene (1. 17
9. 8. B8Rl (e T Jgp{iéeés (R 2598, L ad a0 aRY RBieS nbg) cool ed to it

Step 2: Preparation of: 2-bromo-1-[3-(tert-butyl- dlohenvl‘S|Ianvloxv)phenvl]ethanone

Br ‘

O

H,G QQ
35 _si
CH,

This compound was prepared from 1-[3-(ferf-butyl-diphenyl-silanyloxy)phenyl]-
15 ethanone (8.7 g, 23.23 mmol) in the manner described for 2-bromo-1-(2,5-
dichlorophenyl)ethanone, affording 10.2 g (96.8%) of a clear oil. 'H-NMR (Acetone -dg) &
7.78 (m, 4H), 7.60 (m, 1H), 7.50 to 7.40 (m, 7H), 7.22 (m, 1H), 7.05 (m, 1H), 4.56 (s, 2H)
1.13 (s, 9H); R¢= 0.92 (30% ethyl acetate — hexane).

This material was used as the protected form in the synthesis of Example 104;

20  desilylation occurred during the benzofuran -forming step.

General Method H: Preparation of Intermediates (VI) and (VII)

The aryl halides (VII), the arylboronic acids, or the arylboronates (VI) used to
25  prepare compounds in this invention of formula (1) (see Methods B, C, D, and G below)

were either commercially available or prepared by one or more methods described in
19



pad of Celite. The organic was then concentrated in vacuo and taken up in
ether at which tine a white precipitate crashed out. The organic was then
re-filterwooshrsegh the sanme celite plug and concentr at e@CIruSOHEIN6 t O
provide 1.14 g (93.17% of 1-brono-3- 20 WO 03/072561 PCT/US03/ 05396

i sopr OpEkérﬁl_syléélnMélmbeNﬁﬁﬁld% (@@0 eié arela th@/ﬁae&rmsmélsmdqmréaﬂeﬂ%a 2) 5
7.54 (s t, J=7.9 : %

1H), 1. squ@auemwb@L@eﬁflth@%lrecucas ﬁﬁsﬂmmﬁer@s fqrﬁﬂq]enal @dzB Qr?an‘%‘l e 10 5
Met hod H%ﬁ%ﬂﬂséﬁﬂé@%eﬁﬁw Jor BoRVEMed 158 Bdn%'d‘xf)rﬂiwq b&BRZEEBF foﬁﬁula'(\/ O
3 Step 1' Preparation of 1-Bronp-3-nmethanesu n benzene. Br C S O 10
3- Br onok$iNg Arfcedires deseriped in glep b Examales &ddand PXZ ABd H?‘P%ﬁ%d‘%ﬁ‘?r'b‘?d e (12
m-)s andnefikeedgto 0 C. To this was added 3-chl oroperoxybenzoic acid
(0.467 g, 2.71 nmmol). The m CPBA did not dissolve conpletely. The m xture
was stirred overnight. The reacti oBXam@le8quenched with a saturated sodi um
thiosulfate (30 m-) solution. The;ghaf gqt was extracted with EtOAc (3X20
m). The organic fractions were conblned, washed with 15 brine (20-nL), and
dried with sodi um Sggasation ofdBromehimethyjsulamdmethyhbenzenat ed to yi el d

0.912 g (81% 1-brono-3-net hanesul f | nyl - benzege. gdAHNVR (et hyl ene
chloride-d2) S 7.83 (t, J=2.0 K, 1 H, 7. d, J=7.6 Hz, 1'H), 7.57 (d,’
J=8.3 Hz, 1 H, 7.44 (t, J Hz, 1 H), 2. (s, 3H; LCM RT: 1.28,

[ MPFH] +: 219.0. Step 2: Pre tion of 1-Brono| 3-nethanesul fonyl-benzene Br
3C, S" 20 H O 3-Bronot hi oanigol (8.7 g, 43 gnol) was added to nethyl ene
chloride (125 nL) chilleg,to O C. To this @ﬁs added 3-chl or oper oxybenzoi c
acid (22.2 g, 129 mol). The m CPBA did not dissolve conpletely. The

m xtare was Sbédinmetiometioxidgh0.616hg sieemaidl)arasiaddeday OMIP €8l mM) thd @osladi ur at ed

sodi um u te (150 nl ion. The product was 5extra dW|th
e e AR Fo NS sty Was haded Kbt HpEneb e e (arh hebr i ne
(75 ) mbéurd weisizfewed tdwaeslidimapdsfibers Al hﬂ]é)thg(ﬁﬂé Gvadagert b&medl@ﬂfﬁl@cﬂ&i rated
E:(r)” )Cl)lr Ieljg{a@gfg%mgk%ng é?(tracted erR ESO,rO\ngt((g1 n2605H1|LS QH¥ orgggl%:se Ov%re %(l)_lnwmeé ranr%é hyI ene

dried with sodium sulfate. The solution was concentrated in vacuo to yield the crude

156  product, which was then purified via flash chromatography (5% ethyl acetate-hexanes) to
yield 1.3 g (68.5 %) of 1-bromo-3-methylsulfanylmethyl-benzene as a pure product. 'H-
NMR (methylene chloride -d2) § 7.48-7.47 (m, 1H), 7.392 (dt, J=7.9,1.5 Hz, 1H), 7.28- ~
7.207 (m, 2H), 3.64 (s, 2H), 1.99 (s, 3H); LC-MS RT: 3.70, [M+H]": 354.1.
Example 9
20 Method H-2
Preparation of Alkyl aryl thioethers

Preparation of 1-Bromo-3-isopropylsulfanyl-benzene

©/Br
Mo S

CH,

3-Bromobenzenethiol (1g, 5.3 mmol) was added to acetone (25 mL). Next was

25 added potassium carbonate (1.46 g, 10.58 mmol) and 2-iodopropane (1.17 g, 6.88
mmol). This was refluxed for 5 h. Reaction was then cooled to rt and filtered thfough a

pad of Celite. The organic was then concentrated in vacuo and taken up in ether at which

. time a white precipitate crashed out. The organic was then re-filtered through the same

celite plug and concentrated in vacuo to provide 1.14 g (93.17%) of 1-bromo-3-
20



WD 03/ 072561 PCT/ US03/05396 8.09 (s, 1 H), 7.85 (dd, J=19.2, 7.8 Hz, 2H),
7.50 (t, J=8.2 Hz, 1 H), 3.06 (s, 3H; GC-M5 RT: 6.49, [MH + 236.0.
Exanpl e WO obetdsed H- 4 5 Preparati on of N (3-1o0do-bent rl PCT/US03/05396

- met hanesul fonamde HN 00 -CH3 A m xture of 3-iodobenzylamne (1.0 g,

4.29 Wl%bbro%ll@ulf@\tyh@élﬁ%ﬁé fanam o NiIgINMIR ( rr(e%grferhenéhlorfde'ﬂdmi? 5413’ 509 I-@ in

anhydrous_pyridin was stirred at C under
The coof &d- %h@m%ﬁh) \Ké§ (& Shénida Wk B-50R8-Bfimattd). diduded i ttHz, 6HMyILC- 10
acet at ey STRE: £10yM+pgebgt e | ayer was washed with water, brine, and dried
over sodium sulfate. The solvent was renpved at reduced pressure, and the
crude product was purified on thé&ampE (B otage) el uted with 25% et hyl
acetsate - hexane. Crystallization pydhQiydi chl oromet hane - ether - hexane
afforded 1.307g (97.9% of the pro—th‘-l‘H-Nl\/R (DI\/SOdG) S7.68 (s, 1 H,
7.60 (ddd, J = 7.8 HZErepargtionyof 1:Brome3-methylsulfonyisbenzene = 6.3 Hz, 15 1 H),
7.32 (d, J = 9.0 Hz, 1H),7.80(t,J=7.84z, glH), 4.09(d, J=6. 6Hz,2H),2.85(d,J
1.8 Hz, 3H); LG M (ES M+ = 264, 39 min); R = 0.48 (50% et hyl
acetate - hexane). Exanple 12 Meth 5 20 Preparation of
1- (3- 1 odo-phenyl)-3-net hyl -urea 1l NH H3C,NH A m xture of
3-iodoaniline (1.0 g, 4.57 muol) qa.n@%hyllsocyanate (0.29 nm., 5.02 nmol,
1.1 eq) in anhydrous N, N-di nethylfornam de (3.0 nL) was stirred at 100 C
under  &iegdn Pregardifon. of THEromesss methaneadfitli-buhegewi t h et hyl acetate and
washed with water, brine, 25 and driegd oBer sodiumsulfate. The sol vent was
renoved at reduced pressure, and th rude oil was crystallized from et her
- hexane to afford 732.5 ng (58.1 9 the product. 1H NWR (DVSO d6) 5
8.60 (s, 1H), 7.93 (t, J =1.8 Hz, 1K), 7.25 (ddd, J =8.1 Hz, 2.1 Hz, 0.9
Hz, 1 H, 7.20 (ddd, J = 8.1 Hz, B,Q HD, 0.9 Hz, 1 H), 698(t J =8.1 Hz,
H) 6.04 22 WO 03/ 072561 PCT/ US03/ 05396 (broad d, J 4.8 Hz, 1 H), 2.60
(d,103 = 5.4 $Bromepficapsol(0f 932.¢8anmeb es @dﬁ@dd@enethw@m@bmndﬁa&mté 13

and chilled to 0 °C. To this was added 3-chloroperoxybenzoic acid (0.467 g, 2.71 mmol).

The m-CPBA did not dissolve completely. The mixture was stirred overnight. The reaction
was quenched with a saturated sodium thiosulfate (30 mL) solution. The product was
extracted with EtOAc (3X20 mL). The organic fractions were combined, washed with

15 brine (20 mL), and dried with sodium sulfate. The organic was then concentrated to yield
0.912 g (81%) 1-bromo-3-methanesulfinyl-benzene. '"HNMR (methylene chioride-d,) &
7.83 (t, J=2.0 Hz, 1H), 7.66 (d, J=7.6 Hz, 1H), 7.57 (d, J=8.3 Hz, 1H), 7.44 (t, J=7.9 Hz,
1H), 2.77 (s, 3H); LC-MS RT: 1.28, [M+H]*: 219.0. -

Step 2: Preparation of 1-Bromo-3-methanesulfonyl-benzene

=

O=
H,C S‘o

20
3-Bromothioanisol (8.7 g, 43 mmol) was added to methylene chloride (125 mL)

chilled to 0 °C. To this was added 3-chloroperoxybenzoic acid (22.2 g, 129 mmol). The m-
CPBA did not dissolve completely. The mixture was stirred overnight. The reaction was
quenched with a saturated sodium thiosulfate (150 mL) solution. The product was
25  extracted with EtOAc (3X100 mL). The organic fractions were combined, washed with
brine (75 mL), and dried with sodium sulfate. The organic was then concentrated to yield
9.89 g (97%) 1-bromo-3-methanesulfonyl-benzene. '"HNMR (methylene chloride-d,) &

21



Method H 6 5 Preparation of (R)-3-(3-Brono-phenoxy)-propane-1,2-dioll Br
OH 0 OH To 3-bronmophenol (1.0 g, 5.78 nmmol) and (R)-(+)-glycidol (428 ngy,
5. 78 mmolwo oyo®s5en) in ethanol (50 m-) was added tri et hylPamiuse3/(33% ng,
0.29 mmol, 0.05 eq), and the reaction m xture was refluxed under argon for
3 N The.00qactipIT.as (diie19asy.8 ¢l ofh,ando 10 speuned 1H)! Qostddiaesipe and
wat er . t}ga org[ﬁn o aéer was washed with water, brine, and dried over

sodi um B $4PeMH+He 23810 ent was rermoved at reduced pressure, and the crude
product was purified on the MPLC (@jaﬁ{@qa) eluted wth 30% et hyl acetate -
hexane to give the diol as a white solTd (1.20g, 84.0% . 1H NWR (Acetone

-d6) 6 7.23 (t, J = 8.4 Hz, 1 H) MsthadH4 2H), 6.95 (m 1 H), 4.12 (m
2H),53.98 (m 2H), BrdfritBn 01N:DS'-Io§o-@§n£ﬂi§£mgtlﬁ)aheﬁlfonéﬁid:? 0.12 (30% et hyl
acetate - hexane). Exanple 14 Metho reparation o
2-fluoro-3-iodo-pyridine NF 20 To a lon of n-butyllithiumin hexanes
(40.14 m., 1.6 M under argon at -78 C s added diisopropylamne (6.5 g,
64.2 mmol, 1.0 eq). After stirring for mnat -78 C, a solution of

2-fluoropyridine (6.23 g, 64.2 mmol, 1.0 eq) in anhydrous THE (50 nm-) was
added. The reaction nixture was stirrd at -78 C for 4 h. Iodine (16.3 g,

64.2 25 mol, 1.0 eq) was then addedn~ the reaction mxture was stirred
at -78 C for another 30 min. The reabtionl was hydrolyzed with 10% wat er -

T o, 1 M i KL BERA 21 TN 01 REAE BB
r educed(Og3%ermk 4.6 manal, 1.08 eq) indmhpdrodsi pyridhes (Uil wad stfedat SdPICCudIrot age)
cev S bR S BRR T BB 355 Suin TR, I HR B As *
1H-TMVR otateoiibe ettf) acstste ldyef mas Aldshewild watsr, Hrirtd) an@driddodvsogiurr3, RT =
20, Bl S 0T B GRE e o BTG PO 10
purified on the MPLC (Biotage) eluted with 25% ethy! acetate — hexane. Crystallization
from dichloromethane — ether - hexane afforded 1.307g (97.9%) of the product. 1H-NMR
(DMSO-dgs) 87.68 (s, 1H), 7.60 (ddd, J = 7.8 Hz, 1.8 Hz, 1.2 Hz, 1H), 7.55 (t, J = 6.3 Hz,
15 1H), 7.32 (d, J = 9.0 Hz, 1H), 7.80 (t, J = 7.8 Hz, 1H), 4.09 (d, J = 6.6 Hz, 2H), 2.85 (d, J =
1.8 Hz, 3H); LC-MS (ES MH" = 264, RT= 2.39 min); R¢ = 0.48 (50% ethyl acetate -
hexane).
Example 12
Method H-5
20 Preparation of 1-(3-lodo-phenyl)-3-methyl-urea
I
g

_NH
H,C

A mixture of 3-iodoaniline (1.0 g, 4.57 mmol) and methylisocyanate (0.29 mL, 5.02
mmol, 1.1 eq) in anhydrous N,N-dimethylformamide (3.0 mL) was stirred at 100 °C under
argon for 16h. The reaction was diluted with ethyl acetate and washed with water, brine,

25 and dried over sodium sulfate. The solvent was removed at reduced pressure, énd the
crude oil was crystallized from ether - hexane to afford 732.5 mg (58.1%) of the product.
'H-NMR (DMSO-ds) & 8.60 (s, 1H), 7.93 (t, J = 1.8 Hz, 1H), 7.25 (ddd, J = 8.1 Hz, 2.1 Hz,

0.9 Hz, 1H), 7.20 (ddd, J = 8.1 Hz, 2.1 Hz, 0.9 Hz, 1H), 6.98 (t, J = 8.1 Hz, 1H), 6.04
22



~CCH3 To a solution of sodium nethoxide (8.0 nL, 35.9 mmol, 4.0 eq, 25%in
nmet hanol) in nmethanol (60 nL) was added 2-fluoro-3-iodo-pyridine (2.0 g,
8. 97 mmolwo o3leesseacti on m xture was refluxed under argomCirarsod03396 The
reaction m xture was diluted with ethyl 10 acetate and water. The organic

| ayer weisron@ahed 48 KA Wi 260 (1) 08,4 Iﬂi}@Fg;er&dO.QS%O%%ﬂ?i séetgwl-fate. The
sol vent ,was renoved at reduced pressure to give 1.8 g (85.4% of crude
product "§%"%)yel | ow oi I. 1H NMR (Acetone -d6) 8 8.16 (m 2H), 6.78 (m 1
H, 3.93 (s, 3H); LG M (ES M+ £l Rf = 0.75 (30% ethyl acetate -
hexane). Exanple 16 15 Method H 9 Preparation of
(3-io0do-pyridin-2-yl)-nethylam ne Methad 6 N H To a sol ution of 40%

net hgyl ani ne in wat Bfegé@(@ioﬁb}(m(:aeldﬁ%-&édos&@g@_o%aﬁéld,dei&Vri dine (2.0 g,
8.97 mmol ), and the reaction mxture was refluxed under argon for 4 h. 20
The cool ed reaction was diluted with&tpd acetate and water. The organic
| ayer was washed with water, brine, d dried. The solvent was evaporated
under reduced pressure to give 1.709 (81.0% of crude product. 1H NWR
(Acetone -d6) 8 8.06 (dd, J = 4.8, 5 Hz, 1 H, 7.89 (dd, J =7.2, 1.8
Hz, 1 H, 6.3 (m 1 H, 560 (broad, s, 1 H, 2.94 (d, J = 4.5 Hz, 3H);
Rf = 0.68 (30%ethyl acetate - hexarte), 25 Exanple 17 Method H 10

Preparation of cycl opropanecar box c acid (3-bronophenyl)anmide Br O NH
24 WD 03/ 072561 PCT/ US03/ 05396 A™m xture of 3-bronmoaniline (1.0 g, 5.81
T et byl A mo e e Lo (e mgy 7R 88 1
ri et hyl am ne . : e n an r ous -) was
stirred 9P 8y ?’éqlrﬁ%r Qi&W@SgHE%‘#”&m@Hﬂ%% gl'ﬁg’fﬁfz&ﬁ@qle%% Pohapd theure  was
di | ut edllf)eu:ctidm mtghyé mge;aﬁng@d@ndemgsm for Bhe wlfe?@abﬁodTrﬁMﬁfre }0@@ chaisadqwi th .
water, brin n ried ove nesi um sul f at e. sol vent was renove
at ﬁadue%tﬂegm%gﬁy Igacie6ate gpgW@Eerﬁgq-,orgagl§gay§%va§wa§h%§wﬁ@w@t%fQ;H@C@r)d ' H NMR
E Ac e'& 0 néried;@v)ze; bczcﬂurﬁ(zlsu(fbﬂ‘e(iatgue%olvégwlas re&acg/gd (exﬂtbduéed:pl%gﬁgg,ze(\ﬂd thlg,crdlde%, Eg 52
m : - . X o , . m ,
(v = Bipso e e b e Exbrotaged el witiaorh by et Bvee 1
give the diol as a white solid (1.20g, 84.0%). 'H-NMR (Acetone -dg) 6 7.23 (t, J = 8.4 Hz,
1H), 7.11(m, 2H), 6.95 (m, 1H), 4.12 (m, 2H), 3.98 (m, 2H), 3.80 (m, 1H), 3.65 (m, 2H); R
15 =0.12 (30% ethyl acetate — hexane).
Example 14
Method H-7

Preparation of 2-fluoro-3-iodo-pyridine

20
To a solution of n-butyllithium in hexanes (40.14 mL, 1.6 M) under argon at —78 °C

was added diisopropylamine (6.5 g, 64.2 mmol, 1.0 eq). After stirring for 30 min at -78
°C, a solution of 2-fluoropyridine (6.23 g, 64.2 mmol, 1.0 eq) in anhydrous THF (50 mL)
was added. The reaction mixture was stirred at —78 °C for 4 h. lodine (16.3 g, 64.2

25 mmol, 1.0 eq) was then added, and the reaction mixture was stirred at —~78 °C for another
30 min. The reaction was hydrolyzed with 1‘0% water - THF, and diluted with ethyl
acetate and water. The organic layer was washed with water, brine, and dried. The
solvent was evaporated under reduced pressure, and the crude product was purified on a
MPLC (Biotage) eluted with 20/8020 v/v ethyl acetate — hexane to give 2-fluoro-3-iodo-

23



10 Method H 11 Preparation of

3-Brono- N- ( 2- net hoxy- et hyl ) - benzenesul fonamde Br OO-N~iOCH3 H A

sol uti on wb 03pmsenobenzenesul fonyl chloride (1.0 g, 3.72 meolUsSp3/&5396

met hoxyet hyl am ne (0.84 g, 11.15 nmmol, 3.0 eq), potassium carbonate (2.57
g, 18. 58yr3cﬁqé@§’b1yeﬁbv@o@($)5 d@ SRLPHLNA. r\(nJuQ (Rodthrd -dipSs 3k éﬂhr qu)n@t944(9n Cftor 4

The reactl on_was | ut e et hy acet ate, washe water, brine,

h.

and dri éd) &@'ﬂwsnﬁ\éne@?%rﬁ-%ulgf@@m)ﬁe-OZ@KWm?thM}a@eﬁﬁﬁmf@dam) reduced
pressure and purified on the WLiﬁ%) eluted with 20- 25% et hyl
acetate - hexane to afford 1.05 g f the product. Rf 0.33 (silica,
et hyl acetate: hexanes, 3:7);'HN t 6) S?94to776(m 4H), 7.54

t, = 7.9 20 Hz, 1 , ; ): =55 6 | ”'ﬁ@ .13 , 3H), 2.93 , J
(=5.SE]S HZ, 2H) . Exarrp:_l)e Pra e%%tlﬁof io r%eﬁ%x dlne?‘f (s H) (q

di et hyl - (3-i odo- benzyl -amne | ICH3 25 A solution of

3- br onophenacyl brom de (1.0 g, 3ll20 é di et hyl am ne (0. 70 g, 9.60
nmol, 3.0 eq), potassium car bonater(l 83 9.60 mml, 3.0 eq) in acetone
(100 m-) was stirred at 40 C for 4 h. The reaction was diluted with
ethyl acet at o av%’@ﬁ'@ﬁ ofipqdium mpathexides(s; haal, 3h8 NreledOce 25 %y medianel)sul f at e.

The sol manéthuas (e@m eds alidéLoGES- ﬁ%d&@gﬁ&h@ 225618 BQHH&??’W&%%@':.OM essure

and purified on H LC (Biotage) elute 8% et h acetate - hexane
to af f GPUrE s TgTlwed %’%@rgf’%@rﬂrfbdﬂﬁ reagdicn m*xwe wep Idi|%f§d wathgghy!

?I(EI) etO?t gacf&éﬁt@%ﬂ,walelg)rhe éljaW'?ayeG %Qfeﬂ%ﬁ%d ﬁltﬁ woler( Brne, éhﬁ dngd é\%rt 0 7. 254(2”1

(q, OFL Iym ﬁk'%atﬁH)%e ég%@ﬁf(‘”fas rﬁmOV%d gt feévsed ryeﬁum? @V d. 8 ifo/ei) o 13
Pr epar aéru@s pRidudt & 8YBIdF STt RYNIVREAEEIBHE Eds) BB.163h, 2.8 £88n HH), 3.03
(s, 3H); LC-MS (ES MH" = 236.2); R¢ = 0.75 (30% ethyl acetate — hexane).
Example 16
15 Method H-9
Preparation of (3-iodo-pyridin-2-yl)}-methylamine

Cr
2\, .CH,

N N
H

To a solution of 40% methylamine in water (60 mL) was added 2-fluoro-3-iodo-
pyridine (2.0 g, 8.97 mmol), and the reaction mixture was refluxed under argon for 4 h.

20  The cooled reaction was diluted with ethyl acetate and water. The organic layer was
washed with water, brine, and dried. The solvent was evaporated under reduced
pressure to give 1.70 g (81.0%) of crude product. 'H-NMR (Acetone -dg) & 8.06 (dd; J =
4.8, 1.5 Hz, 1H), 7.89 (dd, J = 7.2, 1.8 Hz, 1H), 6.34 (m, 1 H), 5.60 (broad, s, 1H), 2.94 (d,
J =4.5 Hz, 3H); Rt = 0.68 (30% ethyl acetate — hexane).

25 Example 17

Method H-10

Preparation of cyclopropanecarboxylic acid (3-bromophenvyl)amide

OINH
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A suspension of methylam ne hydrochloride (0.9 g, 13.40 mmol, 3.0 eq) and
10 triethyl amne (2.26 g, 22.33 mmol, 5.0 eq) in anhydrous nethyl ene

chl ori de Wo®3fnt2551 was cooled to O C. The cool ed suspensi @oTNE83/033e@t ed
wi th 3-bromobenzoyl chloride (1.0 g, 4.47 mmol) and then allowed to stir

at room t enpamakiufeof Rbrofndanilihb el ogas@n mnw@s:ydlbbwpade cav;obﬁw ghidMde afet at e,
over gnesi um syl fate solven

washed and drie
was renﬁéﬂgféfgﬁnﬁ’e{jgﬁ%@ rtréeﬂé)f'ﬁ‘i“'ﬁﬁt(1f17€d13)ﬁ rerpgl, %@LEG)(VB?'BIYQER‘:‘P el ut ed
with 15TH§-(£(5%JL‘?WB¥|st1@§&bﬁﬁo@rrrten'ﬂ?é@ﬂﬁehﬁdé\fefrgéﬁjf& 16, gl'héfréa&ﬁ)n(?ﬁlxﬁﬂ%?
pr oduct ilica, eth acet at e: hexanes, 2:3); 1H NVR (DVSO d6) 5
8.55 (b¥as @'Lli&d W*ih %ﬁw goetyte-ang WP"EP'IzTth'}Q?“'C '@yesxfaﬁdvaﬁhq@wcwaierrbrme? 73 to
7 6% ( Mandlditdd ovéer ﬂ%\gﬁésm% sulffted ﬁﬁé,soﬂaeh‘r)was?reﬁ?ovég at fedtc&d Ere's‘gure teH) -

Example 21 20 Method H 14 Preparation of 2-(3-brono-phenyl)-acetanide Br

NH2 0 @Alfasd 15 93(7502%130&%ﬁwﬁ@f@dtﬁbetbwﬁwcetom -0s) 860@10%@4 H) n
acet oneg 62%4drl;-3 38n4 1 HakE, 7(&25@”'”)1 g}ﬁ%ﬁ)eﬂg W Qﬂbé’g?&pﬁii car bonat e.

The react|on was stirred over organi c ht was

r enoved0-80 (Medlds M ESé%UreZ%d?ft%%@"/dﬁ Yivagstatgi1 hexaaeli t h et hyl acetate
and water. The |ayers were separ atl:_g(grr@@]g he organic was washed with brine
and dried over magnesiumsul fate solvent was renoved at reduced
pre¥bure and the residue was washMgthadith1di et hyl ether - hexanes (1/1, v/v)
to afford 0.65pgrafatidhF dHromb bitbsumnidd 8 (silica,

et hyl acet at e: hexanes, ;
(DVBO-d6) 6 7.50 (bs, 1 H), 7.46 Pr3o (m 2H), 726to722(m 2H) ,
6.93 (bs, 1 H, 3.37 (s, 2H). @ le 22 Method H 15 5 Preparation of

2- (3- Brono- phenyl ) - propan-2-ol E CH3 HO CH3 A solution of 3N

net hyl magnesi um brom de (6.53 md5s19-59.@u!, 3 eq) in diethyl ether was
cooled to 0 C and treated w th3- @r(ﬂmacet &bhenone (1.3 g, 6.53 nmol). The
reaction was stirred at roomtenperature for 4 h. The reaction was dil uted
wi th et hyl 1A saludorabEs-aranoteneenesiimnyl ehanide (e @ Sepamnat)ed- and t he organic

was Wasrtﬁgf%o%étﬁ&lamine (0.84 g, 11.15 mmol, 3.0 eq), potassium carbonate (2.57 g, 18.59

15  mmol, 5.0 eq) in acetone (10.0 mL) was stirred at 40 °C for 4 h. The reaction was diluted

with ethyl acetate, washed with water, brine, and dried over magnesium sulfate. The
solvent was removed at reduced pressure and purified on the MPLC (Biotage) eluted with
20-25% ethyl acetate — hexane to afford 1.05 g (96 %) of the product. R; = 0.33 (silica,
ethyl acetate:hexanes, 3:7); "H-NMR (DMSO-dg) 8 7.94 10 7.76 (m, 4H), 7.54 (, J = 7.9
20 Hz, 1H), 3.27 (t, J = 5.6 Hz, 2H), 3.13 (s, 3H), 2.93 (q, J = 5.6 Hz, 2H).
Example 19
Method H-12
Preparation of diethyl~(3-iodo-benzyl)-amine
|

P

N” T CH,

CH,
25
A solution of 3-bromophenacyl bromide (1.0 g, 3.20 mmol), diethylamine (0.70 g,
9.60 mmol, 3.0 eq), potassium carbonate (1.33 g, 9.60 mmol, 3.0 eq) in acetone (10.0
mL) was stirred at 40 °C for 4 h. The reaction was diluted with ethyl acetate, washed with

water, brine, and dried over magnesium sulfate. The solvent was removed at reduced
25



sat urat ed sodi um bi carbonate, 2N HCl, brine and dried over magnesium

sul fate. The solvent was renpoved at reduced pressure and purified on the
MPLC (Bi ovagap7sbuted with 5-10% et hyl acetate - hexane POTASHHOIIYL. 2 ¢
(90 %9 of the product. Rf = 0.22 (silica, ethyl acetate: hexanes, 1:9);

1H NVR of¥BGedmY poarifleddn (He MBLG (Blo% b’?eluié’d)w:th75 &% tRyl Fc&wtg[e( ﬂhe)@éleab') 7.25
nera hod

I(DJ; epir af ?ﬁzf 0(1)(32 %@ngbﬂéﬁ&%“l@ﬁm%%aﬂ%&%' aeffategivranes: ditl 6‘ NM& mul a
(1) Conpomsesd,28 7168 (bhers, ﬂ%bf&??'%s ﬁyanpﬁh@m@lrszgqm tm? Oﬁh@rcmsxéHZ are

prepared fromreadily avail enol s or |op enol’'s,  then coupled with
(111) tdHp3AS @e2ithe. 4@r(ﬁd\t’JCt7s1 Hi,‘? 59(195&’[ J(‘lfjga@" shown in the Reaction

Schegre for General Method B, and i hhg specific exanples below for this
met hod where X = 0 Reaction Schene 10 neral Method B-1 27 WD 03/072561
PCT/ US03/ 05396 R6 R6 R5 BCl 3/ Al CMete 8 Ra | XH nethyl thiocyanate R4 |

XH R3 R3 0 (11) R2_Brefrafdn dilal r))mo-ﬁ@ﬁfaetﬁ 1-BohMphlle Heat R RS NH2 / \ O

RA1 XR2 R3 (1) Exanple reparati on of
3- am no- 6- phenyl - 1- benzof ur an- 2- vl Brdl chl or ophenyl ) net hanone NH2 O C
5 d
o7 N O
H

A suspension of methylamine hydrochloride (0.9 g, 13.40 mmol, 3.0 eq) and
10 triethyl amine (2.26 g, 22.33 mmol, 5.0 eq) in anhydrous methylene chloride (10 mL) was
cooled to 0 °C. The cooled suspension was treated with 3-bromobenzoyl chloride (1.0 g,
4.47 mmol) and then allowed to stir at room temperature for 4 h. The reaction was diluted
with ethyl acetate, washed with water, brine, and dried over magnesium sulfate. The
solvent was removed at reduced pressure and purified on the MPLC (Biotage) eluted with
15 35-45% ethyl acetate — hexane to afford 0.60 g (63 %) of the product. R;= 0.28 (silica,
ethyl acetate:hexanes, 2:3); "H-NMR (DMSO-dg) & 8.55 (bs, 1H), 7.99 (t, J = 1.7 Hz, 1H),
7.83107.79 (m, 1H), 7.73 t0 7.69 (m, 1H), 7.42 (t, J = 8.0 Hz, 1H), 2.77 (d, J = 6.7 Hz,
3H).
Example 21
20 Method H-14
Preparation of 2~(3-bromo-phenyl)-acetamide
Br

NH,

O
A solution of 3-bromophenylacetonitrile (1.0 g, 5.10 mmol) in acetone (25 mL) and
water (15 mL) was treated with sodium percarbonate. The reaction was stirred at 60 °C
25 overnidht. The organic solvent was removed at reduced pressure and the residue was
diluted with ethyl acetate and water. The layers were separated and the organic was
washed with brine and dried over magnesium sulfate. The solvent was removed at
reduced pressure and the residue was washed with diethyl ether — hexanes (1/1, v/v) to

afford 0.65 g of product (60%) as a white solid. R¢= 0.18 (silica, ethyl acetate:hexanes,
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Step 1: Preparation of starting material 2-cyano-5-phenylphenol N OH To a
stirred solution of 3-phenyl phenol (10.0 g, 58.75 mmol) in anhydrous

t et rahydrwbuwsamns¢b0 m -) and anhydrous dichl oroethane (50Peijusesssaeided, at
0C 1.0 10 Mboron trichloride in dichloromethane (64.6 nL, 64.6 mmol,
1.1 eq) 3220l HomeIR (WS@HB}@?S@(&CMHW@I%M%% 2%47@68817'22 m, énj,cﬁ_gﬁnd

al um num chl %g? 3 g, 58.75 nmmol, 1. ’) The reacti on xture was
stirred §t1H8 ature for 2 days and then cooled to 0 C. To the dark
brown reaction mxture was added @(iq@wﬂ)us sodi um hydroxi de sol ution
(150 nL) until pH reached above 10. e resulting yellow bi-phasic | ayers
were 15 stirred at reflux for | hMeHediidh cooled to roomtenperature. The

bi - ghasic | ayers wer e praSa RS ARBRMPIILHIHNAHIG separated, and the
aqueous | ayer was adjuste o p W rogen chloride solution
(- 300 nL) at 0 C. The acidified agueausPhi xture was extracted with ethyl
acetate (3 X 400 nlL), and the conbi organic |l ayers were dried (MSOH),
filtered, and concentrated under redguced pressure. Crystallization from
et her - hexane (150 nmL) gave 5 2-cyano-\5Cphenyl phenol as a white solid (5.81
g, 47.2% . 1H-NVR (DVMSO-d6) 8 11.38% (gH, 1 H), 7.66 (d, J = 8.7 Hz, 1 H),
7.62 to 7.59 (m 2H), 7.51 to 7.42 (m §H) 7.22 to 7.19 (m 2H), Rf =
0.08, 25% ethﬁbluﬁmomf\émethymmsuﬁt bonide (H@)@Laﬂb 69 noifiolt heq tin Hlahﬁonpound

3-amn ano 0 To a
stirr ege@%%%or?k% -C éaHl:ngt?%a%p% t&:%bhogﬁ% C%{‘]legﬁ? 4% @@32%‘4; €25 mmol )
and 2- dﬁﬁ@tm\&a%ﬁlrmd(ﬁtmnmmmwmre)femanﬁme réactibl wps dﬂﬂteﬂ?(mmmhyl 1.1 eq) in
anhydr t ota car bonat e
(a0 cabyoibiot (B! THS ORI cbaidtiand 8 REiEWAS was stirred
at 90 @qtléfﬁteﬂ'ﬁoﬁlunﬂ'hléarbe@aie,tZnglcdtabflne andrdeedok/mrma@mstunoaulfm Pasir ed into

ethyl acRlcnt fab ?QQOJ@E)at ?é&cwb@ss&r%oa%d% |e<;r Qﬁ) th]eq\ﬂﬁt_e?félog lﬁj:fqdln $rWas

washed with saturat ueous anmpni u The
or ganl - ﬂ%ﬁ@thmﬁetﬁ%ﬂh@qﬁhe(ﬂo afilere 43 g (90 94) ef ’éle prechutt. eRem 0221 silicd, Bthyhcuo.

The 1 1 flash,.c r.omat ogr aphy)
el uted éﬁ@ﬁ]@hg%ﬁ ’t)(:@f Ig(l':l{a'\?éﬂ([gﬂ-sgﬂ ane&?% (80H%y1'_9 -8'45{?1?/% '@et ate -
hexX&ne.2H)y Y26 4t, Ul‘zbﬁ‘dﬁ 5.151s, 1ét)h6r39—(sr@->t)ane af forded the benzofuran
product as a yellow solid (7 56 g, 67.6%.'H 20 NI\/R(DI\/BOdG) S 8.10 (d, J

8.4H, 1H, 7.75(d J=36H, 1H, 7.74(d J=3.0H, | H, 7.71
(m 2H\GemeraﬂlethodzB'%Rreomw,g&nbﬁuon&bholsNBdIﬂantsKoM-t& 382);

Anal . ¢)el=ahyashrhunG@1H1I3C12NO2: 65. 99% H 3. 43% N 3. 66% found C 65. 70% H
N 3. 73”) i %I ng

3. 40% poi nt (uncorrected) 144 to 146.5 C. 29
20 In these methods, cyanophenols or thiophenols (I1) are prepared from readily
available phenols or thiophenols, then coupled with (Ill) to provide the products of formula

(1) as shown in the Reaction Scheme for General Method B, and in the specific examples
below for this method where X = O

Reaction Scheme for General Method B-1
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WO 03/ 072561 PCT/ US03/ 05396 Reaction Schene for General Method B-2 R6 R6 0
RS 5 (CH2On RH 11 RA OHMA RA\ OHR3 3 H3C N2 NaOAc HOAc Heat O
6 R6 ::18Po3Basel Sol vent R4 OH R3 Heat R3 (1) (I111) Exacplusodssdet hod
B-2a 5 Preparation of

[ 3- Ami no- 6- ( 2- met hyl - oxagel - 4- vl ) - benzof ur an- 2-yl | 5 2- met hoxy- phen rl -

nmet hanone NH2 O O O H3C gtigpiclk: Prepagsati pn %f i nternedi ate

4- ( 3- met hoxy- phenyl ) - yl - oxaz Z~- - - CH3 H3C 10 To the
sol ution of 2brorr03- oXy- (19 .1 nmmol) in 15 nL

t ol uene was added ac'@t amjde XH. g—&%&ﬁ@%@g&'{@ gXH The reacti on was
stirred at 110 C for 40RA. Flltered of f the V\/(’IlteR3$O|ld and washed with

et hyl acetate. Evaporated the f||t ate (added sorrg nmet hanol to | ower the
boiling point) and the washings in [gac 0. .Purificilion usi ng MPLC
(Biotage) gave 1.1g (72% of 4-(&2 rcﬂhenyl) 2-met hyl - 30 WD 03/ 072561
PCT/ US03/ 05396 oxazole as a |ight yéaml OW’H/C]JI d. "HNWR (CH3OHd4) 6 8.11

(s, 1H, 7.25 to 7.28 (m 3H), Base / solvent
Heat

R
. NH,
0
AN
= X R
RS
()
Example 23
Method B-1

Preparation of 3-amino-6-phenyl-1-benzofuran-2-yi)(2,4-dichlorophenyl)methanone

To a stirred solution of 3-phenylphenol (10.0 g, 58.75 mmol) in anhydrous
tetrahydrofuran (50 mL) and anhydrous dichloroethane (50 mL) was added, at 0 °C, 1.0
10 M boron trichloride in dichloromethane (64.6 mL, 64.6 mmol, 1.1 eq) followed by methyl
thiocyanate (4.4 mL, 64.6 mmol, 1.1 eq) and aluminum chloride (7.83 g, 58.75 mmol, 1.0
eq). The reaction mixture was stirred at room temperature for 2 days and then cooled to
0 °C. To the dark brown reaction mixture was added 50% aqueous sodium hydroxide
solution (150 mL) until pH reached above 10. The resulting yellow bi-phasic layers were

15 stirred at reflux for 1 h and then cooled to room temperature. The bi-phasic layers were

28



6.83 to 6.86 (m 1 H), 3.82 (s, 3H), 2.49 (s, 3H); R = 0.36, 25% et hyl
acet ate-hexane. Step 2: Preparation of internediate

3- (2- Met wb-0ozsel - 4-yl ) -phenol i O\ OH )~ N H3C 5 Teca/usod/esspon of
4- ( 3- met hoxy- phenyl ) - 2- et hyl -oxazole (1.1 g, 5.8 nmmol) from step 1 in
anhydr ouepm&tj(&cmqé agasowrdedest wasMdp@stétotgH  waRi2deNiHydfdgh CABrigd-, 17. 4

a The reaction mxture was stirred at room
tenpera?@lcjﬁoq‘g 3@ L) at%héq mba& aeidiliedaaysous BikiinewaS @dragied WithgiYlacet ate. To
this wascetdrqd mmmhLﬁanmme]cdﬁhbuh@&maﬁe||éf/@Weﬂeydrﬁaat(Mg@b;yi fiferdg MR Sodi um
bi car bonat e Fntl| g@_r& Separ ate the organi c | ayer and extracted the

t

aqueous *PHFEK algA A Bce(‘wréésur%oﬁ:ﬁfsi?élﬁaf'q’fbfr?if‘@g?ﬁrth%%?é?@ mhHga@apor at ed
. | d

;/2| ?egsvugo IyIQr&@LQ fﬂeﬁﬁl\g@nﬁaé amMﬁE @shd ex écﬂﬂzo)x )Hmmmbm%%%%ﬁ ag 3 o

to 6.751Mm7.66 (d) J =3. 75l2|2(15H ?@2 toﬂsig_(@, )(WVB#-to=A.428 () SHITZ@2/ 7A0(mL5, 25%

Et Ohc- Hiply, R Stee, :25"/0Pétﬁﬂaarc§fa‘té’nhfbfan'emerrmd' at e
2- Hyd roxy- 2 -mat_hyl-%;(azo -4-yl')-benzal dehyde 0 H OH O >-N 15 H3C To a

rppund\3-aihiaadphenyi’Bbgnzafumni@mll(2.4¢ r om st ep 2

in anhagﬁlg%h@ﬁ@whér{dnge (20 m-) was added magnesiumchloride (1.4 g, 15
nmol| |, eq),_ trirethylamne (2.8 nL, 20 mol, 4 eq) and paraf or nal dehyde

(0.9 g, 20 nhBR stigedgglutiomel 2-pyaneri-shenyipkeneldronastep df (Bukeai 2086 mmoh. The
starti ngndplcBlordh (Z‘@%l&%bﬁé@i)&hﬁﬁ@ﬁe (72’@ i‘l seﬁ MRBE 1Y%PESin aﬁﬁ&/o‘?ﬂ urated

aqueous ammoni um chl ori de unt Il ol nt SO
preci pi N étﬂnetwfpfre@ré@edﬁ@ m%waﬁ@ddgepp@sawn cemqnatﬁ (é€B5tQ1é35f1i mmoktle2 wi t h

Et OAc &)t hi@the r‘éfacﬁd?\em&ﬁﬁe %E'Sﬂﬂéﬁ@% gt @QHWP‘. 'ﬂe%%qgﬁﬁf‘g ned the

Et OAc extract and filtrate and dried over ghesi um s It was
evapor avieg golerveastien yﬁg p@aﬂe‘g ipto ethyl acetate (500 mL) and water (300 mL). The

Hy dfsox Yetfhyl(adetiRd er\&’é@%@éhe‘b'\bh'tﬂ Seﬁﬁl‘éﬁé@)‘ éh%@bf@seal%n%nﬁm( gﬁﬁdéﬁ/a y%léi
sol i d. 1H-N|VR25 J=8 Hz
1 H), 7PUn&dihe QI&Q}“%EW‘?&WGS ttv_en drlemXMgs@osﬁl e(rad aydpveperateﬁm vaguos4Thes, 3H);
TLC Rf &rule 2hbdudbRasisuafied H@éﬂlcgJgeWﬂaQt?’éQ@r%ﬁ@ﬁr&r@éé@@ﬁ\/)%ﬁgéwdﬁtlQ‘Po 4:

Pr epar at hon of internedi ate 2- Xy-4 hyl -'oxazol - -yI; benzonitrile
N ethyl acetate — hexane followed by O% ethyl ace ate hexane Crystallization from

ether — hexane afforded the benzofuran product as a yellow solid (7.56 g, 67.6%). 'H-

20  NMR (DMSO-dg) 6 8.10 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 3.6 Hz, 1H), 7.74 (d, J = 3.0 Hz, 1
H), 7.71 (m, 2H), 7.62 to 7.53 (m, 5H), 7.47 to 7.35 (m, 3H); MS LC-MS (MH" = 382);
Anal. calculated for C1H13CILNO,: 65.99% H 3.43% N 3.66%, found C 65.70% H 3.40%
N 3.72%; melting point (uncorrected) 144 to 146.5 °C.
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O OH >=N H3C To a solution of

2- hydr oxy-4- (2- met hyl - oxazol -4-yl)-benzal dehyde (1 g, 4.9 nmmol) fromstep
3 in acetwooaoi6(5 nL) was added nitroethane (0.74 g, 9. &cwmsb3/d9eq) and
5 sodium acetate (0.8 g, 9.8 mml, 2 eq). The reaction m xture was refl uxed
for 17 h. The starti ngReat@n S¢heWsSiof GERL@I Rlethoddng. Added sonme water and
neutralized the solution wth saturated aqueous sodi um bi carbonate until
pH=7. Extracted with EtRAc 3 times. Conbined the eRfrazts and evaporated
in vacuo. PurificatR® ing MPLC (E%%? rge) gavel 209

2- Hydr oxy- 4- ( 2- met hyl Joxdizol - 4-yI ) - Z itrile asigm yel l ow sol i d. 1H
10 NVR (CH3OH-d4) $R872 ol H . 7.%(3%& J=8 Kz LM),,7.31 (d, J=1.6 Hz,
1 H, 7.26 (dd, J=8 Hzps 1.6 Hz, 1 H) .51 (s, 3H) /;Step 5. Preparation of
[ 3- Am no- 6- ( 2- et hyl - oxazol - 4-yl ) -benzofuran-2-yl]- 52- met hoxy-

phenyl ) -nmet hanone NH2 O O CH3 O O )N H3C 15 To a sol ution of

2- hydr oxy- 4- ( 2- net hyl - oxazol - 4-yl ) -benzonitrile fromstep 4 (25 ng, 0.12
nmml ) and 2- met hoxyphenacyl bronide (31 ngy, 0.14 |mbhiC IN@,eq) in

anhydrous N, N-di net hyl formami de (2 ml-) was added pod¥a®¥si um carbonate (34
my, 0.25 mol, 2 eq). The reaction nixture was dhaké® @&t 90 C for 17h. The
m xture was cooled to roomtenperature and poured i Atat et hyl acetate and
wat er. The aqueous | ayer was 20 extracted with ethyl acetate twi ce.

Combi ned the organic |ayers and evapopated in vacuo.. Purification using
HPLC gave 19 ng (43%R°of \,3- Ami no- 6-,( 2 medrhylct oxazol -

benzof ur an- 2-yl ] g 2- pet hoxy- ghenyl )R et hanone afRa_ye \
(CH3OHd4) 8 8.23 IN\H) ./ 7.86 (d; J=8 Hz, 1 H), 65 to 7.39 (m 4H),
7.13 (d, J=8 Hz, . o ¢, BawelSogpt | H) g3 ®d 3H), 2.51 (s,
3H). MB LC-Ms (M¥ =1349.2); Rf =0.33,;,50% 25 Et OAC p* HEX. Exanple 25
Met hod B-2b 32 WO 08072561 PCT/ US03/ 05396 Preparati on of

f 3- Am no- 6- (2- met hyl i hi azol -4- 11)-benzof uran-2-y(2ug-di chl oro-phenyl) -
met hanone

6

Example 24
Method B-2a

5 Preparation of [3-Amino-6-(2-methyl-oxazol-4-yl)-benzofuran-2-yi]-(2-methoxy-phenyl)-

methanone

H,C

10 To the solution of 2-bromo-3'-methoxy-acetophenone (1.9 g, 8.1 mmol) in 15 mL
toluene was added acetamide (1.2 g, 20.3 mmol, 2.5 eq). The reaction was stirred at
110 °C for 40 h. Filtered off the white solid and washed with ethyl acetate. Evaporated
the filtrate (added some methanol to lower the boiling point) and the washings in vacuo.
Purification using MPLC (Biotage) gave 1.1g (72%) of 4-(3-methoxy-phenyl)-2-methyl-
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Nl-12 Od NHICO 5 Step 1: preparation of internediate

4- ( 3- met hoxy- phenyl ) -2-nethyl -thiazole z~~- _ra Os >=N CH3 H3C To the
sol ut i on wb 03/0mseno- 3' - met hoxy- acet ophenone (1.0 g, 4.4 mmIHUSM/%se(q) in
10nL anhydrous et hanol was added thi oacetam de (0.27 g, 3.6 mvl, 1 eq).
Some sobkékole@Sa hgﬁtryémow el ‘ALRMR: (CFQ@HE@%BIW(SW) ?tzsrté 9S8qm, %Q%C for |

h. Thereactlon was cooled to rt and then Waspace in an 1 ce bath for

a whi | e5-59He 618 (M 15643 @2('%53"‘9434%(563@"' ); RvaOntd Zara eihWeacatate-henangri ed in
vacuum SH';%'D tFlPe;Sléré(ﬁbrpofﬁﬁtegnéﬁé)te@s-sngé]thglgbe%I!E% ¥phenol

phenyl)-2-nmethyl-thi azol e alittle DMSO-d6) 6 7.53
(s, | H), 7.39 (m 1 H, 7.29to7.26{m 1H, 7.18 (m 1 H, 6.78 (m 1
H, 3.74 (s, 3H, 2.91 (s, 3H; M5 L MH=206.3; Rf = 0.13, 2%

Et OAc- HEX. 15 Step 2: Preparation f ' di ate

3-(2-Met hyl -t hi azol - 4-vl) - phenol O H3C The sanme procedure was used
as in the preparation of 3-(2- rret}ry -oxazol 4-yl)- phenol nethod descri bed
in Exarrple 24 above. Yi el d 74%H313H-NIVR (CH3OHd4) 6 7.54 (s, 1 H, 7.32to
7.19 (m 3H), 6.77 to 6.74 (m 1 H), 276%, 3H); TLC Rf = 0.57, 50% 20

Et OR- HEX. 33'4’ P Yaliaaizs(E- m@hpmrw!%@%et g-exezgle (Priep & Hmmeh ft‘ﬂm

| nter rTEthE‘tS‘IQn anl‘TWB&’s?(MCﬂﬁ(@lef'ﬁvék\’éddtea'1@?96roﬂ’[ﬁ‘dr)>mﬁ)‘:erlﬁgjescﬁgﬂ‘ﬁh 7 t

rocedur e_used he sanme as
pr epar afmah ga)in aﬂmbﬁtly Ibg reagliaryixiusg aes|stireq Bl cogemteripgestye dor 2I'|lC Rf =
0.71, S9fRe Fhéne wlzboulétinto ice and ethyl acetate. To this was added about 50 mL 1 N
NaOH, followed by saturated aqueous sodium bicarbonate until pH was 8. Separate the
10 organic layer and extracted the aqueous layer with EtOAc twice. Combined the organic
layers and evaporated in vacuo. 0.88 g (87%) 3-(2-Methyl-oxazol-4-yl)-phenol was
obtained as a yellow solid. 'H-NMR (CH3;OH-d,) & 8.07 (s, 1H), 7.22 to 7.15 (m, 3H), 6.78
to 6.75 (m, 1H), 2.52 (s, 3H); MS LC-MS (MH" =176.3); TLC R; = 0.15, 25% EtOAc-HEX.
Step 3: Preparation of intermediate 2-Hydroxy-4-(2-methyl-oxazol-4-yl)-benzaldehyde

O
o > OH
>§N
H,C

To a solution of 3-(2-Methyl-oxazol-4-yl)-phenol (0.88 g, 5.0 mmol) from step 2 in

15

anhydrous acetonitrile (20 mL) was added magnesium chloride (1.4 g, 15 mmol, 3 eq),
triethylamine (2.8 mL, 20 mmol, 4 eq) and paraformaldehyde (0.6 g, 20 mmol, 4 eq). The
reaction mixture was refluxed for 17 h. The starting material was completely gone.

20  Added some water and saturated aqueous ammonium chloride until pH=7. At this point
some red solid precipitated. Filtered off the red solid and extracted the filtrate with EtOAc
3 times. Most of the red solid was dissolved in MeOH. Combined the EtOAc extract and
MeOH filtrate and dried over magnesium sulfate. 1t was evaporated in vacuo and gave 2-
Hydroxy-4-(2-methyl-oxazol-4-yl)-benzaldehyde 1.0 g (98%) as a yellow solid. '"H-NMR

25 (CH3OH-d4) 6 10.0 (s, 1H), 8.3 (s, 1H), 7.73 (d, J=8 Hz 1H), 7.4 (dd, J=8 Hz, 1.6 Hz, 1H),
7.34 (d, J=1.6Hz, 1H), 2.54 (s, 3H); TLC R;= 0.24, 25% EtOAc-HEX.
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5 crude product was used in step 4 wthout further purification. Step 4:
Preparation of internediate

2- Hydr oxywo-03@72%6t hyl -t hi azol -4-yl)-benzonitrile for usePCa/usakdzzge N OH S
)~-- N H3C The sane procedure was used as described in the preparation of

the 10 BRpes: rF&Q;ba'ﬂat%n?of*'chrfn‘iéd(atéZﬁﬁd@%zﬁﬁéﬂ%bxé&o}lh?ﬁ%ﬂ%&{mﬁé' le. TWO
steps overall yie 83% s 2 (d,

J=8.2 Hz, 1 H, 7.48 (d, J=1.6 HZz 1 H, 742 (dd, J=8.2 Hz, 16Hz 1H,
2.75 (s, 3H. M5 LG M5 MH+=217.2; Rf % 30% Et OAc- HEX. St ep 5:
Preparation of 2 [3-Am no-6-(2- rrethyl azol -4-yl)-benzofuran-2-vll-(2
4-di chl oro- 15 phenyl) - nmet hanone NN O O~N H3C d The sane
procedure was used as described \&=Nhe preparation of Exanple 24, step 5.
Yield 33% 'H NWVR (DVBO-d6) S 9(s,1H),806(dd J=8.2 Hz, 0.8Hz, 1
H, 7.94 (m 1H, 7.89 (dd, 1. 2Hz, H, 7.75 (dd, J2Hz

.2 Hz,
TR b e M—”ﬁ@ AeiFortd Me@%%“&%dfﬁa_
34 WO ofssvmﬁi%&lm@a‘sll@sqg/(@ség@/asaddﬁdnérogwam(mwgga BenrPelepeahandn of

13- Am ngsdiarh LicBRidols I—é ds FHHicﬂZ@Eq)g “Pe) rgggﬂé%l%ﬁ-ﬁwgs Ydthuxéd ot 1 irC Rfr o-
phenyl) - met ha none N
starting material was completely gone Added some water and neutralized the solution

with saturated aqueous sodium bicarbonate until pH=7. Extracted with EtOAc 3 times.
Combined the extracts and evaporated in vacuo. Purification using MPLC (Biotage) gave
0.2g (20%) 2-Hydroxy-4-(2-methyl-oxazol-4-yl)}-benzonitrile as a light yellow solid. 'H-

10 NMR (CH3;OH-d,) 8 8.2 (s, 1H), 7.51 (d, J=8 Hz, 1H), 7.31 (d, J=1.6 Hz, 1H), 7.26 (dd,
J=8 Hz, 1.6 Hz, 1H), 2.51 (s, 3H).
Step 5: Preparation of [3-Amino-6-(2-methyl-oxazol-4-yl)-benzofuran-2-yl]-(2-methoxy-

phenyl)-methanone

15 To a solution of 2-hydroxy-4-(2-methyl-oxazol-4-yl)-benzonitrile from step 4 (25
mg, 0.12 mmol) and 2-methoxyphenacyl bromide (31 mg, 0.14 mmol, 1.1 eq) in
anhydrous N,N-dimethylformamide (2 mL) was added potassium carbonate (34 mg, 0.25
mmol, 2 eq). The reaction mixture was shaken at 90 °C for 17h. The mixture was cooled
to room temperature and poured into ethyl acetate and water. The aqueous layer was

20  extracted with ethyl acetate twice. Combined the organic layers and evaporated in
vacuo. Purification using HPLC gave 19 mg (43%) of [3-Amino-6-(2-methyl-oxazol-4-yl)-
benzofuran-2-yl]-(2-methoxy-phenyl)-methanone as a yellow solid. "H-NMR (CH30H-d,)
8 8.23 (s, 1H), 7.86 (d, J=8 Hz, 1H), 7.65 to 7.39 (m, 4H), 7.13 (d, J=8 Hz, 1H), 7.05 (t,
J=7.2 Hz, 1H), 3.82 (s, 3H), 2.51 (s, 3H). MS LC-MS (MH" = 349.2); R =0.33, 50%

25  EtOAc - HEX.

Example 25
Method B-2b
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Step 1: Preparation of internediate 3-(1-nethyl-1 H pyrazol -3-yl)-phenol
H3C-N N j' ~~a OH 3- hydroxy-acet ophenone (1 g, 7.3 mmol) and

N, N- di mretwoloBorasarni de- di net hyl acetal (2.6 g, 22 mmol, 3PemUSKEOBIGChaken
ina40 nL vial at rt for 17 h. The m xture was 10 evaporated in vacuo and

obt ai neCPdeghdmtichleﬂlgl-A[ﬁrn@CBJ_@méﬂhQI—tﬁ%tzBM-yM@ﬁiﬂfur@hﬂl]:ﬁzm, dichBraghefiyhon of
this mxture in 10 nL anhydrous ethanol was added nethy ydrazine (1 g, 22
mmol, 3 eq). The reaction mixture %M@H280&ken at 80 C for 2 h. The mixture
was evaporated in vacuo. Boron tribromige (3 eq) in dichloromethane was
used to de- nmethylate the nmethyl et d@scrl bed in the preparation of
Exanpl e 24 step 2. Sone 15 nethyl | existed and the m xture was

used for step 2 without furthe 'o Step 2: Preparation of
i ntermedi ate 2- Hydr oxy- 4- ( 1- -yI)-benzonitriIe N
H3C-N I N OH The sane procedure was used as\gescribed in the preparation of
Exanpl e 24, step 3 and stepk@: 250 ng of Cl

2- Hydr oxy-4-(1-met hyl -1 H pyrazol -3-yl )-benzonitrile and its 20 isoner

2- Hydr oxy-6-(1-nmethyl -1 H pyrazol -3-yl)-benzonitrile were obtained as a

yel lmw s@gi1dgre@eatquifWt@rﬁmetélagrﬂrﬂéﬂh%&%eﬁm%trh@tHgl thigsdi@er purification.
Ms LC-MS NH+=200. 1; TLC b 3/ 072561

PCT/ US03/ 05396 Step 3: Preparation [ 3- Am no- 6- (1- et hyl -

H pyrazol - 3-yl ) -benzof uran-2-yl | -(2 di chl or o- phenyl ) - net hanone NH2 O d
H3CG-N O ~Y A The sanme procedyfreywas” us@d as descri bed for the preparation
of Exanple 24 5 step 5. [3- Am>am6(1 nesyl -

H pyrazol - 3-yl ) - benzof uran- 2 (2, 4-di chI or o- phenyl) nmet hanone was
obtained as a light yell ow so |d Yield was 12% 1HNWR (CDCI3) 5 7.7 to

7.8 (m 2H) Td tHesofion bF 2brémbiz; mthdky—aZet%ﬂ;héribne (4@ 2%0'2(14 r%ﬁ')ol 172 §§) iho 7. 33
(m. 2H) roa VS

LC- VB I\/W!“'- %@@%%%@a@% W?Eéd%ﬁ?ﬁhwcgfanﬁé%oé’ 36 mpsl, 1 Sl Some sotd

was formed immediately. The reaction was stirred at 80 °C for 1 h. The reaction was

10 cooled to rt and then was placed in an ice bath for a while. The white solid was filtered,
washed with hexane and dried in vacuum oven to give 0.67 g (90%) of 4-(3-methoxy-
phenyl)-2-methyl-thiazole. 'H-NMR (CH;OH-d, and a little DMSO-dg) 6 7.53 (s, 1H), 7.39
(m, 1H), 7.29 to 7.26 (m, 1H), 7.18 (m, 1H), 6.78 (m, 1H), 3.74 (s, 3H), 2.91 (s, 3H); MS
LC-MS MH"=206.3; R; = 0.13, 2% EtOAc-HEX.

15 Step 2: Preparation of intermediate 3-(2-Methyl-thiazol-4-yl)-phenol

g OH

=N
H,C

The same procedure was used as in the preparation of 3-(2-methyl-oxazol-4-yl)-
phenol method described in Example 24 above. Yield 74%. 'H-NMR (CH;OH-d,) § 7.54

(s, 1H), 7.32t0 7.19 (m, 3H), 6.77 t0 6.74 (m, 1H), 2.76 (s, 3H); TLC R; = 0.57, 50%
20 EtOAc-HEX.
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10 Reaction Schene for CGeneral Method B-3 R6 R4 B(OR)2 R RS/ CN (VI) RS
CN Br or I \ OHPalladium4 3 nediated ROH R coupling R3 (lIl1) O Base /
solvent RepoBw75561 CI Heat (111) R RS N-12 R4 O R2 R3PCrjusoiesiopl e 27
Met hod B-3 36 WO 03/072561 PCT/US03/ 05396 Preparation of

( 3- Ami nBteh-3o Preiratiodrof into@msdndite DatyomiA-¢4- %eﬂﬁt—ﬂﬁé%f—@%%@nialﬂ@{y@@none NH2
OOCH3 N Step 1. Preparation of starting materi al

2- Benzyl oxy-4-pyridi n-3-yl -benzonitrile Xg N O ~\ N5 This conmpound
was prepared from 2-benzyl oxy-4-i odo-bepzonitrile (2.0 g, 5.97 mmol) in
the manner described for [3-am no-6-(Eyridi n8-yl)-1-benzof uran-2-yl] (2, 4-
di chl or ophenyl ) net hanone, affordiqg 2% g 3% of a tan solid. 'H NWR
(DVBO-d6) 5 898(d J-18Hz H),8é)(de 5.1 Hz, 1.5 Hz, 1 H),
8.18 (dt, J = 8.0 Hz, 2.1 Hz, 1 WN 8.86 (d, J = 7.8 Hz, 1 H), 7.68 (d, J =
1.2 Hz, 1 H), 7.56 to 7.32 (n]—l ¢H), 5.42 (s, 2H); 10 LC-Ms (ES M+ = 287,
RT = 2.39 mn); Rf = 0.08 (25% ethyl acetate - hexane). Step 2: Preparation
of starting e procedure Rséy dae e senigpas that desdriped methz predaration of B O, H

hydroxy-4-(2-methyl-oxazol-4-yl)-benzaldehyde. TLC R = 0.71, 50% EtOAc-HEX. The

5  crude product was used in step 4 without further purification.

Step 4: Preparation of intermediate 2-Hydroxy-4-(2-methyl-thiazol-4-vl)-benzonitrile for

use in making
//N
OH

g
>§N
H,C

The same procedure was used as described in the preparation of the
10 intermediate 2-hydroxy-4-(2-methyl-oxazol-4-yl)-benzonitrile. Two steps overall yield was
83%. 'H-NMR (CH3OH-d,) 5 7.75 (s, 1H), 7.52 (d, J=8.2 Hz, 1H), 7.48 (d, J=1.6 Hz 1H),
7.42 (dd, J=8.2 Hz, 1.6 Hz, 1H), 2.75 (s, 3H). MS LC-MS MH*=217.2; R; = 0.18, 30%
EtOAc-HEX.
Step 5: Preparation of 2 [3-Amino-6-(2-methyl-thiazol-4-yl)-benzofuran-2-yl]-(2,4-dichloro-

15 phenyl)-methanone

The same procedure was used as described in the preparation of Example 24,
step 5. Yield 33%. 'H-NMR (DMSO-ds) § 8.09 (s, 1H), 8.06 (dd, J=8.2 Hz, 0.8Hz, 1H),
7.94 (m, 1H), 7.89 (dd, J=8.2 Hz, 1.2Hz, 1H), 7.75 (dd, J=2 Hz, 0.4Hz, 1H), 7.59 (dd,
20 8.2Hz, 0.4Hz, 1H), 7.55 (dd, J=8.2Hz, 1.6Hz, 1H), 2.71 (s, 3H). MS LC-MS (MH" =
403.2/405.2); R¢=0.57, 50% EtOAc - HEX.
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N To a dry flask charged with 10% Pd/C (160.0 ng, 0.56 nmol, 0.2 eq) was
added a solution of 2-benzyl oxy-4-pyridin-3-yl-benzonitrile (800.0 ny,

2. 79 mmolwoi/o12sé1 v/ v ethyl 15 acetate - ethanol (28.0 nPLCT/UBe&0I3e@ct i on
m xture was hydrogenated under an at nosphere of hydrogen supplied by an
attached balloon for 16 h. The regsl p@s filtered through a pad of
celite, and the filtrate was conceptrated to give 536.4 ng (97.8% of a
white solid. 1H NVR (DVBO d6) b 1§£>§4—d(iééad s, | H, 8.82(dd, J =2.4 H
0.6Hz, 1 Plepafhtioh of BlAmho=6-bi-thettigl-16- D%ré‘iél 33¢I)}ﬁbnzcﬁu% Z-gida, 4~&|cﬁlo7o- 2
Hz,12Hz 1 H, 7.71 (d, 20 J g H), 0 (ddd, J 4
Hz, 0.6 Hz, 1 H), 727to722?¢'ﬂ§f metﬂa@qgs (ESM—|+:197 RT-O
mn);, Rf = 0.16 (75% ethyl acetate - hexamez). Step 3: Preparation of
title conpound: (3-Am no-6-pvridin- genzof uran- 2-yl ) (2-

met hoxy- phenyl ) - met hanone 37 WO 03/ 36 D-PET/ USD3/ 05396 NH2 O O CH3 N
To a stirred solution of 2- gr.bl I di p—3-yl)benzonitrile (60.0 ng,
0.31 mmol) and 2-brono-2' - ABt'Rox) 70.1 ng, 0.31 nmmol, 1.0 eq)
i n anhydrous N, N- di net hyl formanm de (5.0 was added potassi um carbonate
(845 ng, 0.62 mol, 2.0 5 eq) and the orange Ceaction mxture was stirred
at 80 . Kk i on was poured into
et hyl ate ia : et at e | ayer was
washed vvlth sat ur at ed aqueous anmoni u hI ori de vvat er, and brine. The
organic layer was then dried over so sul f at e, flltered and evapor at ed
under reduced pressure. The,crude, pr bywas purified on the MPLC
(Biotage) eluted with 10 5095 Nyl jacetate - hexane. Crystallization from
et her - hexane afforded the benzofuran as a yellow solid (24.4 ng, 23.2%.

1H- NNR ( Acet Bhgdrofiphc@oBhéBné d1 gJ7.3 nim&l) bldd NIN-timetByiRnath@d-didhethyl - 2, 1. 5

e 48 Byl Spb gl s A f g’y 0 2

Hz 1)01 Hvap6red (nbrzagatﬁii/rgfobta&ﬁ)j bogl @’aiaanrt;roahBt,aanG'né‘tﬁ/I PhESndidther. $4%he RT= 1. 97
mn a r eparat i 0 ,
N 13 [ ARG i g 1P SpoR i o ch Tt 2 e yshaang (.9.27; -

pr opi ormamotle& edYHThe @action mixture was shaken at 80 °C for 2 h. The mixture was

evaporated in vacuo. Boron tribromide (3 eq) in dichloromethane was used to de-

EE!"

1
5

@

7
t he

methylate the methyl ether as described in the preparation of Example 24 step 2. Some
15 methyl ether still existed and the mixture was used for step 2 without further purification.
Step 2: Preparation of intermediate 2-Hydroxy-4-(1-methyl-1H-pyrazol-3-yl)-benzonitrile
Z N

N
H,C-N OH

The same procedure was used as described in the preparation of Example 24,
step 3 and step 4: 250 mg of 2-Hydroxy-4-(1-methyl-1H-pyrazol-3-yl)-benzonitrile and its
20  isomer 2-Hydroxy-6-(1-methyl-1H-pyrazol-3-yl)-benzonitrile were obtained as a yellow
solid. The mixture was used in step 3 without further purification. MS LC-MS
MH*=200.1; TLC R = 0.16, 50% EtOAc-HEX.
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00 HNTO O CH3 20 Step 1: Preparation of

3' -am no- 3- benzyl oxy- bi phenyl -4-carbonitrile N O NH2 A solution of
2- (benzylwoyposspdobenzonitrile (6.20 g, 18.5 nmol) in 1PRT/US03/05396
di mret hoxyet hane was degassed with argon for 30 min. At this tineg,

tetraki Stépi phem basphi [weAnRbledi-MetHi-1H{O9rab31-Syi)-befsofilaRIo-yi2l4-€0) Was
added f8 owed by 3 38 WO 03/072561 am nopheny oroni c
acid (2—9%’—%"—%‘%’—@%@@—*”0”91 0 eq) and 2M aqueous Na2CO3 (4.0 nml). The

reacti on was bubbl ed with argon for anothq;q 10 min and then heated to 80 C
overnight (18 h). The reaction was gd vvoth et hyl acetate, washed with
wat er, brine, and dried over nagne at ecl The sol vent was renoved at
reduced pressure and 5 purngéedN ' VB Bi

acetate - hexane to afford

)l (59.9 % a yellow solid as the
product. 1H NWMR (Acetone) 6 7.71 (d, J = 8. 20 1 H, 7.58 (m 2H), 7.48
to 7230 (m 5H, 7.18 (m 1 H, 699(m1|—|)c690(m1|—|) 6.76 (m 1
H, 5.44 (s, ZHg, 4.81 ébroad S, ;? = 0.32 (30% et hyl acetate -
hexane). St ep"®Sarpe gpgediieqyasyiserias e.SﬁFMPbﬂ@?.pqepa@@i@ﬁ@f Brpmeleydd 3- r|
-N- Op$t@;51‘5| {@Aﬂﬁh@ﬂ%ﬂ’ﬂnﬂﬂhleH r&dN3C}l)|-bénzoﬁh@ar{'Bgl]% dTé?lI(ﬁ‘o %ﬂéhﬂglj on of

3'-am no benzyl ox pheny carbonitril

di chl or@ﬁ@?ﬁ%‘?l%WPEGétafﬁ_eﬂ 3%ta '@hCVQUc%V wiide diey WQW"Q% pHdWBr(?DCd:ahlﬁer de (370
my,  4.80.8Tm! 2H)l 7%08d) 4 10ld n»em)bm fd ?3@3(#@@1451@/ 484&35,5% %@o , 1.5

eq). The reaction was stirred er ar reactl on was
concent {@adzi2 HandH) (9% B&gadh & 21‘9 3\%48 dBirYs MY be-N1H M 'ty B8G2/88RLLTLO he

or gani cRl=ay®rsovpetRshgexw th water, brine, and dried over nmagnesium

sul fate. The solvent was renoved at reduced pressure and purified on the
MPL1@ (Biotage) el uted wWRbActiRA%BbME fofGEhGhBMethBgBede to afford 980 ng
(89.2 % of a yellow solid as the product. IF NVR (Acetone-d6) S 7.76 (m
2H), 7.69 (m 1 H) 7.64 Lo 7.55 (M4 )7 48 to 7 36 (m 5H), 5.45 (s,
2H), 2.61 (q, J = 6.9z, J4H), 1.05 & Hz, 6H): R = 0.42 (30%
ethyl acetate - hexan%). B3 Preparation oIR

N-(4'-cyano-3' hydrB(?i()?/I- rglljl 3-v| Z"adNilurﬁ)a r opi on:/I
mediated R

coupling R

G?

Dpi onam de N

o)
Base / solvent )/Rz/u\/Br or Cl o

Heat (1)
6
;. R NH,
R A\ (o)
R o R
R3
M
Example 27

Method B-3

36



OH OrNTOH 3 CJJ'"'"(( CH3 To a dry flask charged with 10% Pd/ C (124.0 ny,
0.13 eq) was added a solution of

N- (3" - bermwplodny2541 - cyano- bi phenyl - 3-yl ) - N- propi onyl - pr opi @ecarisd#03980 ny,
2.38 25 mol ) in 1:1 v/v ethyl acetate - ethanol (10 nlL). The reaction

m Xt ure Resdakyion ag@%mEﬁ—6-§ﬁia‘i’?@3%b&72%ﬁﬁén-@%]2(@$ﬁ§bhQgé&?_enﬁfhﬁ’&ﬁarﬁdhe

at nosphere of hydrogen supplied by an attached balloon for : e
reaction was filtered through a pad gtf'zcelite, and the filtrate was
concentrated. Purification on theg WPk Bi oég(glgz) eluted wth 30% et hyl
acetate - hexane afforded 332 of/"t product. 1H NWR
(Acetone-d6) S 9.95 (broad p,\ H) /.58 (m 4H), 7.35 (m 3H), 5
2.61 (q, J =7.2 Hz, 4H), 1IQ% (t, J = 7. , 6H); LC-M5 (ES M+ = 323) Rf
= 0.20 (30% ethyl acetate - hexane). Step 4. Preparation of the title
conpoun8iep N-PreBarhloraot startidy izt B RxP-anRMdink3-yl-benzonitrile

benzof uran- 6-yl | - phenyl } - N-propi onyl -propignamde NHZ OC OrNOd H3C
CH3 10 To N-(4'-cyano-3'-hydroxy-bi pheqyl £3-yl)-N-propi onyl - pr opi onani de
(70.0 mg, 0.22 npmol) and 2, 2', Ioro-acet ophenone (48.5 ng, 0.22

mml, 1.0 eq) in anhydrous N, S g |de (5 nl) was added
pot assi um carbonate (60.0 ng, O nmmol, 2.0 @ The reaction m xture was
h. The brows reaction m xture was

stirred under argon at 80 C for
cool ed and diluted with ethyl acetate and water. The organic |layer 15 was

wasRed with 5RiE Gerapendwaegrareionm sheeplayrdiedohensenitris (29, 5%d dri ed
over so@omis el Ahsher HBScrbRY Y B-am%-ex%g@fé@%-gﬁ-ﬂ Berf"ﬁj-?-g/g&,@r essure, and
el u

the crude product was purified on the I'ot age wth 20% et hyl

acet at edichlpopbenymsthagiope, Apréned-42265(88%) ob# tarhsolidr GHYMR (DWEMIR) § Acet one

~d6) S 80800, (% 1.8 Kz, 8Hf 984 () = 5. 71831 68y IHT; 183D = & oz, 2% 42 tO 7. 53
ﬁmo47(f?ﬁ>a?§?égd,§mﬂz}s@sz&'ég&ﬁ st Ll fr e - 80 2 1 T,

r y '
_ (INFH-2HZ4H),;7.5G to D326m( BIvb4RHsI2Hcet ate -
hex@ne)|.C-MSEPMHPERAT RTI=0938Tnin); R, = 0.08 (25% ethyl ac%t_a’glel T hexanebi 1|

N-{3-[3-am no-2- (2, 4-di chl or o- benzoyl ) - benzof uran- - pyri
- proopi i2e1 £r t f starting material: Z2-hydroxy-4-(pyridin-3-yl)benzonitrile
//N
X o’H

I -
To a dry flask charged with 10% Pd/C (160.0 mg, 0.56 mmol, 0.2 eq) was added a
solution of 2-benzyloxy-4-pyridin-3-yl-benzonitrile (800.0 mg, 2.79 mmol) in 1:1 v/v ethyl
15  acetate — ethanol (28.0 mL). The reaction mixture was hydrogenated under an
atmosphere of hydrogen supplied by an attached balloon for 16 h. The reaction was
filtered through a pad of celite, and the filtrate was concentrated to give 536.4 mg (97.8%)
of a white solid. 'H-NMR (DMSO-dg) & 11.21 (broad s, 1H), 8.82 (dd, J = 2.4 Hz, 0.6Hz,
1H), 8.61 (dd, J = 5.1 Hz, 1.8 Hz, 1H), 8.02 (ddd, J = 7.8 Hz, 2.1 Hz, 1.2 Hz, 1H), 7.71 (d,
20 J=8.4Hz 1H), 7.50 (ddd, J = 8.1 Hz, 4.5 Hz, 0.6 Hz, 1H), 7.27 to 7.22 (m, 2H); LC-MS
(ES MH" = 197, RT= 0.97 min); R; = 0.16 (75% ethyl acetate — hexane).
Step 3: Preparation of the title compound: (3-Amino-6-pyridin-3-yl-benzofuran-2-yl)-(2-

methoxy-phenyl)-methanone
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ad OO/NH A H3C 40 WO 03/072561 PCT/ US03/ 05396 To

N-{3-[ 3-am no- 2- (2, 4-di chl or o- benzoyl ) - benzof uran- 6-yl ] - phenyl } - N- pr opi onyl
pr opi onamvOe302361 ny, 0.45 nmol) in anhydrous THE (5 nlL) wa3/sdsiesso? N ag.
NaOH (0.46 nL, 0.90 mmol, 2.0 eq). The reaction mxture was stirred at
reflux for 16 h. The reaction m xturenwyas diluted with ethyl acetate and
wat er. The organic | ayer was washed Wtb saturated aqueous anmoni um
chloride, water, brine, and drie N [
evapor at ed under reduced preSsurexan

the MPLC (Biotage) eluted t 20et hyl
(78.4% of a yellow solid. BH NVR (Aceto d6) S 9.02 (broad s, 1H) 8 00
(m 1H, = 6.9 7. 40

6.96 (br oad i ngVed ﬁo'E%O’t%{J}Z'GV"%‘”;D% F?éﬁ'd'"z?a)" befémi'gft'ﬁ 6@tH8 g, Q3A f@ﬂﬂi 3H)

Nl\/gt ESd(MrtH*Z—'bréﬁ@-)Z -mBthoxydeBpheRcId @0NYhg AT 81 &infol; 1.0 @Y PiReINhyd¥a NPAE 29
(0]

Lifi
[ 3- ani n@”@(ﬂ%ﬁe i ?grp(‘}'ﬁ'ﬂé’\‘?si?‘j&??? PRESFHM FaEPRRLS (84.5 P940-82 FHNelr 890
rz)haylﬁél )eq‘r)eérhmtlﬁl‘tﬁangjﬂ'f%fﬁld'ﬁl rfixfdre wes Stirrddbatf80 ‘?I ﬁ)pﬂlljB@h@ﬁé%lﬂﬁdgoderf
r ox -t hi ophe zoni e
4 B onombe Folch SRR BN B AU o £ s heptaip 1 T4 i Wales (5 W) Teaieht o Dve
(25 nlacetdte lay@r WaSQ}auhed)WltN\@@tumﬂétﬁquBo&é RhihesHUrA CRbEE) A8, bRd Brind. 1. 88
mol ), al Iaql unt( | ace ate and pot assi um acet at e

(3.3 g, ﬁgellgrﬁﬁﬂ'lc avera (ﬁ{teg Oé(gﬁ\ﬁdlﬂﬁgél@@{ﬁtﬁgﬁdpﬁ%’%? teA Upfert or 15 nin
and hearteeldcéd)pr%@slﬁ:‘ef O'he Brude pfsuch®as purifiedreh the MALITBIGEES)kIuted with
7 ot 50 R et ERe  Bi BR AP SR e G POy O e BBt was
st i 1 r edad @yellod $oliat(28Q nfg, 231220)r BaRIMPR (AdSorel LS 3EIs8 RPUI=E45iHY aHRB .64 hy!
ACEL Al €, J =7.2,1.5 Hz, TH), 8.12 (m, 2H), 7.70 (d, J = 1.5 Hz, 1H), 7.65 (dd, J = 6.3, 0.9 Hz,
1H), 7.52 to 7.41 (m, 3H), 7.17 (d, J = 7.5 Hz, 1H), 7.06 (t, J = 6.6 Hz, 1H), 6.84 (broad, s,
2H), 2.85 (s, 3H); LC-MS (ES MH* = 345, RT = 1.97 min).
15 Example 28
Method B-4
Preparation of N-{3-[3-amino-2-(2.4-dichloro-benzoyl)-benzofuran-6-yl]-pyridin-1-yl}-

propionamide

ude product was purified on
pate - hexane to give 161 ny

HN\EO Cl

CH,

20 Step 1: Preparation of 3’-amino-3-benzyloxy-biphenyl-4-carbonitrile
=N
~

e

A solution of 2-(benzyloxy)-4-iodobenzonitrile (6.20 g, 18.5 mmol) in 1,2-

dimethoxyethane was degassed with argon for 30 min. At this time, tetrakis(triphenyl
phosphine)palladium(0), (2.13 g, 1.85 mmol, 0.1 eq) was added followed by 3-
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25 water (1:1, 200:200 nL) system The organic was separated and further

product was extracted using EtOAc (3 X 200 nmL). The organic |ayers were

conbi ned, waashexseivi th brine (100 nlL) and dried using sodipamusod/bsve. The
organi c |l ayer was concentrated in vacuo and the crude product was

di ssol V@zﬂmbﬂhéhyﬁﬁbﬂbﬁlc% B IB.5 Aol nHJ eapénd:gmla%q@eo&@Nch@S @oum num

chloride (0,726 45 me% was added he solution was stirred 30 for

5 min. BFhale® 'ieﬁ‘lg“tbq’” \ag) bulide W't%awgnﬁ?ftﬂ@thﬁés@ﬂ‘ﬁéﬁnﬁm%@ o “Sol ut i on
was st iévesight418 WP PRé Reaeh wRECHiUHSP R0 2B YPacdtfte, Wadhadtwithtwat¥Bbehe (10 N)

was added o quench the reaction and the product was extracted fromthe
aqueousdgrisd Q)’eém?éf‘ﬁ?‘w@rﬁé"f%’ﬁl dPe gelvenhiwes femovedigtresugathpiessweedd conbi ned

and 31r i g@ifisl bR RO NPLD Gidthgd)RIutddRite BORNLR I%@éﬂe\té Dﬁbké{ﬁé 1d Bedid 3ascgnt r at ed
in vaclﬁlgl Fl ash chrorr(egtﬂo géa) hli/ (1 I0 EtOA\y - 30% Et OAc: Hex) vyi el ded

0. 231g B9E%ygba yefomzsq#msaa@/p@dpet_ rH:-'NMR (Aqfﬁtthéﬂ AR E lﬁeh!z'énﬂ'tl)rl le.
1HNI\/R I 7 d, J=4.2
e (TTBBQM ﬁlig?é‘s"t%@rédjﬁg EP'@? 76I8(n5QHg,S‘699]ﬂ’% Fg.?oj(?'*@g)%fel( M oo

216. 1 )eﬁ 44-(s, ﬁl@pgﬂat(b@q 0% 2H) Rf— 0.32 (30% ethyl acetate — hexane).
[ 3-anm n@te@%PF@apé’tlontd?'AP@hSQn&To&llh %%l&éﬂfgvﬁlw ichiy b BBRERide

phenyl )-nmet hanone S I0 F To a sti

2- hydr oxy-4- (4- nethyl-thlophen 3- yI) benzon trlle fron1step 1 (0.050 g,
0.23 mml ) and 2-brono-1-(2-chloro-4 yor o- phenyl ) - et hanone (0.071 g, O0.28
mmol, 1.2 eq) in anhydrous N, N-di ! nanide (2 nL) was added potassi um

car bonate (0.048 g, 0.35 mol, , he orange reaction m xture was
stirred at 80 15 C for 18 h. Th sultln vvlne col ored reaction was

O

poured into ethyl acetate (5 Om_ and wat er The ethyl acetate |ayer
was washed with water and bri n or gani Iayer was then dried (MgSO4),
filtered, and evaporated in va u he crude product was taken up in
acefoonitrile (2 m_) and puri 'ed by Gz C (10% acetonitrile:water - 90%
acetonitril benz roduct s .colle as el low solid
(0. 066 20 g?T 38 slgion '&f yab"?hef‘é’"%{aarb “ﬂr"‘?.?%‘?qqﬁ‘% 21-8?«%)’“0'5)

7.63-7. lﬁﬂmh(qnmméthlable(moaﬁLYathXms adudd)droﬁ\uléﬁpﬂorﬁﬂly(dfhlorRid)(S?@an) (s, 2 H,

i Pust ra02artal i8eh oSyt punithuid uokina Lodtud Do gthy M RBRaTo The

appr oprwast ﬁlrl@daﬂt 0i°Ggundet ergoalfsr 1t HnaThareachc&mWad; yormeatria’@bj andathd fesiduene

nlt5h"e%ass8d %é\%fd %@Jﬁ*‘aééatteal’lﬂg r&% {)erw was 'egg/w{h tgrr (r:lr(laes,sa%é of Methods

A and/ or
dried over magnesium sulfate. The solvent was removed at reduced pressure and

purified on the MPLC (Biotage) eluted with 30% ethyl acetate - hexane to afford 980 mg

(89.2 %) of a yellow solid as the product. 'H-NMR (Acetone-ds) § 7.76 (m, 2H), 7.69 (m,

1H), 7.64 to 7.55 (m, 4H), 7.48 to 7.36 (m, 5H), 5.45 (s, 2H), 2.61 (q, J = 6.9 Hz, 4H), 1.05
20 (t, J=6.6 Hz, 6H); R¢=0.42 (30% ethyl acetate — hexane).

Step 3: Preparation of N-(4'-cyano-3'-hydroxy-biphenyl-3-yl)-N-propionyl-propionamide

Y. N
O g OH
Oj/N\EO
H,C CH,
To a dry flask charged with 10% Pd/C (124.0 mg, 0.13 eq) was added a solution
of N~(3’-benzyloxy-4’-cyano-biphenyl-3-yl)-N-propionyl-propionamide (980 mg, 2.38

25 mmol)in 1:1 v/v ethyl acetate — ethanol (10 mL). The reaction mixture was hydrogenated
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above or other standard chem cal processes known in the art. Table 1
Exanpl es Synt hesi zed usi ng Method B Exanple Structure Rf (TLC sol vent)

LG M5 Symwbasgiozseynt hesis O RT (min)* ([MH +) of (I11)PeTafSo303962 WO
03/ 072561 PCT/ US03/ 05396 Exanple Structure Rf (TLC solvent) LC/ M

Synt hesulsde'i)élhtdﬁﬂﬁé,pme@foﬂ:ﬁ&d(’dgdh)s’h Eﬁé%ﬂdr)atta‘ chédi bhildoh f6f 24 h) Th&liéaclole! Rf =

0.41 [25% 30 0 NH2 0. O CH3 50 [ 30%
31 0 I[Et k’!ﬁ%? &@ E%‘hﬂﬁ @"ie a(‘d Fhe\f'VatﬁEé(‘]@s(?O”F«iFﬁﬁraéech%urlﬁPamwmf@e[ 3006 32
0 Et CACMAEX] Bﬁﬂé’g e@wmwﬁw 30%%| Iab@ta?e& KexBhe affétdd@ 3[3@@? B34 %) of thé\l

Et OAc/ HEX] | ,NH 2 O OV N 50/50 34 1 o 348

product. "H-NMR (Acetone-d6)69 95 (broa s, 1H), 7.75 to 7.58 (m, 4H), 7 35 (m 3H)
5 261(q,J=7.2Hz 4H), 1.05 (t, J = 7.2 Hz, 6H); LC-MS (ES MH" = 323) R; = 0.20 (30%

ethyl acetate — hexane).

Step 4: Preparation of the title compounds: N- {3-[3-amino-2-(2,4-dichloro-benzoyl)-

benzofuran-6-yl]-phenyi}-N-propionyl-propionamide

ohes

H,C CH

3

10 To N-(4’-cyano-3’-hydroxy-biphenyl-3-yl)-N-propionyl-propionamide (70.0 mg, 0.22
mmol) and 2, 2’,4’-trichloro-acetophenone (48.5 mg, 0.22 mmol, 1.0 eq) in anhydrous
N, N-dimethylformamide (5 mL) was added potassium carbonate (60.0 mg, 0.43 mmol,
2.0 eq). The reaction mixture was stirred under argon at 80 °C for 16 h. The brown
reaction mixture was cooled and diluted with ethyl acetate and water. The organic layer
15  was washed with saturated aqueous ammonium chloride, water, brine, and dried over
sodium sulfate. The solvent was evaporated under reduced pressure, and the crude
product was purified on the MPLC (Biotage) eluted with 20% ethyl acetate — hexane to
give 39.6 mg (35.8%) of the product. "H-NMR (Acetone -dg) & 8.10 (d, J = 8.4 Hz, 1H),
7.83(d, J=6.3 Hz, 1H), 7.72 10 7.53 (m, 7 H), 7.30 (m, 1H), 7.08 (broad, s, 2H), 2.63 (q,
20 J=7.2Hz 4H), 1.04 (t, J = 7.2 Hz, 6H); MS ES (MH" = 509); R;= 0.25 (30% ethyl acetate
— hexane).
Step 5: Preparation of N-{3-[3-amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl]-pyridin-1-

yl}-propionamide
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N EtOCAc/HEX N H3C NH2 OC Rf =0.43, O 35 FI1 / \ HEXEtOAc = 525.0
= 0.

F I
Comm B-4 F(NH Cl 70/30 0 NH2 O\ o C Rf 42, 36 F F 1 /_\ HEXEtQACc =
509.0 CorWDE-?,MnSFl NH F 70/30 F O NH2 O | | \ W Rf = 0.28PCINUSP3/6530
HEX/ Et OAc = 505.0 CoomB-4 F F NHF 70/30 FO NH2 H3C O38/ 0 0 RT =

3. 9%: 37:3 2> ATH gﬂs ﬁnﬂgﬁmm&maﬁ&hzeﬁ%é}%ﬁﬁﬁé% pH(zaﬁ W oﬁoh ﬂ :J ; e Rgf
ER‘ SNO vent IVS ggX A O#%%a%@?&?aal%éi}qs@zﬂf &b gj_)iwagaécged aq. NaO
(0.46 mL, 0.90 mmol, 2.0 eq). The reaction mixture was stirred at reflux for 16 h. The
reaction mixture was diluted with ethyl acetate and water. The organic layer was washed
5  with saturated aqueous ammonium chloride, water, brine, and dried over sodium sulfate.
The solvent was evaporated under reduced pressure and the crude product was purified
on the MPLC (Biotage) eluted with 20% ethyl acetate — hexane to give 161 mg (78.4%) of
a yellow solid. "H-NMR (Acetone-ds) & 9.02 (broad s, 1H), 8.00 (m, 1H), 7.95(d, J =6.9
Hz, 1 H), 7.53 to 7.40 (m, 6H), 7.28 (m, 2H), 6.96 (broad s, 2H), 2.26 (q, J = 7.8 Hz, 2H),
10 1.04 (t, J = 4.5 Hz, 3H); MS ES (MH" = 453); R; = 0.28 (30% ethyl acetate — hexane).
Example 29
Method B-5

Exemplified by the [3-amino-6(4-methyl-thiophen-3-yl)-benzofuran-2-vil-(2,4-dichloro-

phenyl)-methanone

15
Step 1: Preparation of 2-Hydroxy-4-(4-methyl-thiophen-3-vl)-benzonitrile
HsC CN
74 ] OH
S

4-Bromo-2-methoxy-benzonitrile (2.4 g, 11.32 mmol) was dissolved into DMF (25
mL). To this solution was added bis(pinacolato)diboron (3 g, 11.88 mmol),

20  palladium(ll)acetate ( 0.76 g, 0.34 mmol), and potassium acetate (3.3 g, 34 mmol). This
mixture was degassed by purging with Ar for 15 min and heated to 80 °C for 5 h. To the
mixture was then added 3-bromo-4-methyl-thiophene (1.8 g, 10.2 mmol), cesium
carbonate (5.53 g, 17 mmol), and tetrakis(triphenylphosphine)palladium(0). The solution

- was stirred for 18 h at 80 °C. The reaction mixture was poured into an ethyl acetate :

25  water (1:1, 200:200 mL) system. The organic was separated and further product was
extracted using EtOAc (3 X 200 mL). The organic layers were combined, washed with
brine (100 mL) and dried using sodium sulfate. The organic layer was concentrated in
vacuo and the crude product was dissolved into methylene chloride (2.5 mL) and cooled
to 0 °C. Aluminum chloride (0.726 g, 5.45 mmol) was added and the solution was stirred

30 for 5 min. Ethane thiol ( 0.339 g, 5.45 mmol) was then added and the solution was stirred
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F NHZ Ol ~? Ri=0.51 [ 50% 40 S~N o N o- Et OAc/HEX] 380 Conm B-2 H3C/ NH
H2o Rf=0.4 [ 50%41 0 - 0\ CN EtQAc/HEX] 344 Comrm B-2 ~-NH3C NH2 0 F F \
F Rf= 0. 3%0[0289%542 O 7\ 450 A-2 B-1 F EtOAc/Hex] F F NI PC2/Us83/68B96 2. 81
315.0 ComrmB-3 O ON Footnotes: *The followi ng are the LCV5 conditions:

HPLC - é&redt amwwa M%hﬁmé%ﬁld(tﬁah&cﬁﬁhy@ac%ﬁ sn@h{s?gﬁr{ag%g HébA L‘?Ogasp: Z?n
HPLC t WO son
a Gl Zéﬁt n%ed’gfu %ﬁ%ﬁf\f}m@%é qyer vig W’W*@f@ @5?@1!?1“(@%(”9@'@%9@20 A, 5
alnd a lvcmnrre@snwzedswn@b@duqmaéﬂxﬁelﬁome %ﬁﬁlgggm% %%&rgénlwnb&gﬁédg@?rf
tl were scan

S beondo AP LEaSt B B (PR CReE e HoABLOR6Hsm) visked Oadon! o
acqus r e, Hi%)%fzalﬁﬁlr@g/ &kmmw%w thucgp'Zhg/ @Flﬁb&z%hm@ nadVrSEkidn: Buffer A as

0

2% acetonitrile in A and Buffer B as 2% water in

Acet oni EHPIGe 2} 1317(§6d99/d"ﬁfAHét TH), B.3f(d =42 Idariibl e & 2067 @3 @, W29 (ais

fol I owszHROMsTror: 3B3HmiA, IvkaLedelio 95% B over 3.5 mn and held at 95% B
for 0.5_mn and then the colum is brourghht back to initial conditions over

0.1 m nStepstJPreparation b[3-arging-G4-methyl-thi vl xhenzofurae2eilldP4ydiehiariot abl e.

General Method C. Preparation o%h 8[) 495% conpounds vi a _
6-1 odo- benzofurans (1V) 44 WO AT / US03/ 05396 Illustrated in the
Reaction Scheme for General Method C be‘N'ZLWOi s a generally

10
To a stirred solution of 2-hydroxy-4-(4-methyl-thiophen-3-yl)-benzonitrile from step

1(0.050 g, 0.23 mmol) and 2—bromo—1-(2-chIoro-4-fluor6-phenyl)—ethanone (0.071 g, 0.28

mmol, 1.2 eq) in anhydrous N,N-dimethylformamide (2 mL) was added potassium

carbonate (0.048 g, 0.35 mmol, 1.5 eq), and the orange reaction mixture was stirred at 80
15 °Cfor 18 h. The resulting dark, wine-colored reaction was poured into ethyl acetate (5

mL) and water (5 mL). The ethyl acetate layer was washed with water and brine. The

organic layer was then dried (MgSO,), filtered, and evaporated in vacuo. The crude

product was taken up in acetonitrile (2 mL) and purified by HPLC (10% acetonitrile:water

= 90% acetonitrile:water). The benzofuran product was collected as a yellow solid (0.066
20 g, 40.0%). 'H-NMR (CD,CL,) § 7.72 (d,J =7.6 Hz, 1H), 7.63-7.584 (m, 1H), 7.38-7.30 (m,

4 H), 7.18-7.09 (m, 2H), 6.05 (s, 2 H), 2.30 (s, 3 H); MS LC-MS (MH* = 386.2), RT = 4.12

min.

Additional compounds illustrated in Table 1 were prepared as described above by

choosing the appropriate starting materials that are readily available and/or the synthesis
25  of which is taught herein, and using the processes of Methods A and/or B described

above or other standard chemical processes known in the art.

Table 1
Examples Synthesized using Method B

R¢ (TLC solvent) LC/MS Synthesis | Synthesis

Example Structure
Or RT (min)* (IM+H]+) of (ll)** of ()
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applicable nmethod for the preparation of conpounds of forrmula (I) via

i nt er nredi at es of

substi t utwa 0340Tpano- 5- i odo- phenol

(Ir) and 1-aryl -
under basic conditions (such as cesium car bonat e,

formulas (1V) and (V). The condensation of properly
2- hal oecCharsosies3fd | 1)
5 pot assi um car bonat e,

sodi ufrTarpomnate, - DB T aSotveTt ch—ers—DivE TS et-tri-t=q S
bet wef ExaR@E |t enper agii@uied 100 C t'l%( Ient) o o= zof%\"ﬁ'ﬂ § \Bynthesis
Pal | agli um nmedi at ed coupl i ng react i or@r Regwigen |( ([MHpNd ansf;(lllbbr DNniof (Ipcijds or
bor onptes—\f—afford—thRe—desiref—conrpevnds—A-ternatively,
6- i odp- benzofjuran (I sPcenverted to boronate (V),| whi ch was thenJused
to prpparg tHe deS| nds Vi & P&t Baveum QI‘I)(?] |at§g oppl tng dith
aryi hpli 3es ((\ I heme fetoAGRESRT al| Methiod Rcﬁ O 4 NH2
4 \ Bpse/ sol Jent \ OIR Br or U Heatj 1 | OR2 3 3 (VIIl) (qII1)
(1V) Method ¢-1 R4 an%o (M) R6 W-Br NHHBE RBr orl | RS 2 5 R JH2 \
~0 (MY 1 1 RAT O Vet hod, G2 HC OO OOR2 R3 HC (1) B CH3 (V)
Exanmp| e 44 Mithod Q Pr epar it Ron0.69 [30%
f 3-an no%é (3- pyFidi Ty anzof [ir agoRepkk( 2 |4- 81t of oty ) meBfangne
Nl-121 Od |N StepHJ:_oPrepar pat i on of the|starting material:
2- Cyapo-5-i odophenal
R¢=0.45 [30%
32 r= 0451 342.0 comm B-1
EtOAC/HEX]
Rf=0.30 [30%
33 =001 357.0 A4 B-1
EtOAC/HEX]
NH,
D 0™ | R=0.14 @N 50/50
34 » o i 348.2 -
EtOAC/HEX comm B2
H,C
Rf=0.43,
35 HEX/EtOAc = 525.0 comm B-4
70/30
R:=0.42,
36 HEX/EtOAc = 509.0 comm B-4
70/30
R;=0.28,
37 HEX/EtOAc = 505.0 comm B-4
70/30
38 RT =3.91 378.2 A-5 B-5
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Footnotes:

*The following are the LCMS conditions: HPLC - electrospray mass spectra (HPLC ES-MS) were
obtained using a Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215
Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23 mm, 120 A),

and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray

ionization. Spectra were scanned from 120-1000 amu over 2 seconds. ELSD

(Evaporative Light Scattering Detector) data was also acquired as an analog channel.
Gradient elution was used with Buffer A as 2% acetonitrile in water with 0.02% TFA and
Buffer B as 2% water in Acetonitrile with 0.02% TFA at 1.5 mL/min. Samples were eluted
as follows: 90% A for 0.5 min ramped to 95% B over 3.5 min and held at 95% B for 0.5

min and then the column is brought back to initial conditions over 0.1 min. Total run time

is 4.8 min.

**comm means commercially available.

General Method C: Preparation of Formula (1) compounds via 6-jodo-benzofurans (IV)
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46 WO 03/ 072561 PCT/ US03/ 05396 Step 3: Preparation of the title conpound:
] 3-am no-6- (3-pyridinyl)-1-benzofuran-2- yll (2, 4-dichl oro-phenyl) nmet hanone
NIl -12 / WO 06072561 sol uti on of PCT/US03/05396

(3-am no- 6-i odo- 1- benzof uran- 2-yl ) (2, 4-di chl orophenyl ) met hanone 5 (2.0 g,

4.63 nmol) i Niustedtee methe Reaation Sﬂﬁbn@éi&ﬁ@@her@l&etﬁod)C%@mﬂ@g@%ﬁ%llWth argon
for 10 m tt|!1 grldlne3boron|c aC|d?740 ny, nmmol, 1.3
eq) was @ ﬂﬁ@@e rqeg cpcb{%g%dg; %ziragon of compounds of formula {[) via lntermedlates of

- bi s( digphary |(IW@ﬁ@W)101)hef@fn6@ﬁﬁﬁ8ﬂm of %Féwpsmhiu@ai ZLE:i?e(Ho 5 dodoGHERGIEX Wi th

M aqueous NaZ2

di chl or
(11.6 nﬂ[;%ng‘al‘F?éylr?elaé%’?tgﬁ '@dﬁﬁ%*&?s\ﬁ ‘f%dﬁ'PQ%zSLPBraSzméluﬁb@arQ@&ﬁ@ n and then
heatged pétadéurfr chfbopdRy, Bodilkh- caftithates BBU) R asdivert budress miFhiveERydt acet ate,

washed with water, brine, and dried over magnesi um sul f at e. The sol vent
was r eniSPRREraitires dgtiean epwsismperaiuid to HOR 1G fagive A-iedrsbarRoluraB(i¥).age) el ut ed

ith 45

R e i e i R

8. 56 (d@/!) afford theglesired cpprpoynds) Aligretively, 6- upde-b@naofuwn (V)iyyas congStedds, H)
7.

(7m764( dio bbrcnajf@(\ﬁ @hféﬁ,wa% th&n ugeoqg p(r&%fr?_&n q_%lrél\%c%@é m s via %@F@gge’ to

2. 58 mﬂ’)ed'am’eﬂoupwwm aw&@|1¢Qﬁ(V¢120H120| 2N202: C 62.68% H 3.16% N 7. 31 %

found C 62.41 % H 3. 18%%6701[,3,3,%%5%@@@9“%%Mgﬁé@?d C-lb 20 Preparation of
(3- Am no- 5- quoro 6- pyridin-3-yl-benzofuran-2Z2-Vv 2 4-di chl oro-phen | -
nmet hanone NH2 R7 OC N dO Step 1. Preparatign of starting material:

4- am no- 2- beR ceN-fl uar obenzonitrile F H2N) : :’)l D 47 WD 03/072561

PCT/ US03/ 05396 m xtur g lof 4- ani Bese/solvest di Atrile (500 ny,

3.24 mmol ), yf~al,coRol 385.9 ng——§’57 muo N . potassium
carbonate (896. 2.y, 6. 49 mALICI2. 0 and ! g
R
(VI (i V)
Method C-1
RY-B(OR), l
(V1)
RG
] R NH, R™—Brorl R N o
R N (o) B (Vi) o A\ ,
= > HC O~ o}
R* o R Method C-2 H:C l?, . R
L 0O R
U HC Ch, V)
Example 44
Method C-1a

15 Preparation of [3-amino-6-(3-pyridinyl)-1-benzofuran-2-yl](2,4-dichlorophenyl)methanone

Step 1: Preparation of the starting material: 2-Cyano-5-iodophenol
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4 angstronms nol ecul ar sieves (500 ng) in anhydrous N, N-di nethyl f or mam de
(6.5 nm.) was stirred at 100 C under argon for 24 h. The reaction was

di | uted vwoh3etisyl acetate, 5 washed with water, brine, amdTdrSo®as3ewer

sodi um sul fate. The solvent was renoved at reduced pressure, and the crude
material was purified on the MPLC (Biotage) eluted with 15%ethyl acetate
- hexane to afford 155.0 ng (19.7% e product. 1H-NMR (DVBO d6) 6
7.42 to 7.32 (m 6H), 6.49 (d, J = Hz, 1 H, 6.27 (broad s, 2H), 5.09
(s, 2H); LC I\/S (ES M+ = 243, RI= S'eAn); Rf = 0.27 (25%ethyl acetate

“ h 1 . pr i ' t |
5-{Luor o) - hyarsRyed st BbHPRoL o aidbd Bofn Bntycipus, of
4- am nodighlbmethaneX§0 ML) e aobed) 200i°Cr i Joav bdfb. thcHi@rideln @fbhmmhéthlaﬁe

concent e HCI : 6 at C s . added mnitrite

0.96 1?5 i ﬁﬂoé)@mafisoercﬁt ‘)8”?‘%9 Wﬂm cmr)ae?ﬁg@mgﬂpq Pl”HQOIaﬂ 1omcg: for

1 h5 a eyplantisimiatmpdioassi i(1am y590.0cheel, (11)5&)3 THe: refctRf Milike was Stiféd
in.water reacti on m xture was

dlssolv was ,added
stirr ec1aei ?orgrir%mgﬁrtatus%%g%ﬁra@gi{ H’é@?% ¢ b5 cerobrowade’siionted  wit h
et hyl avixtuse WaS\miﬁb@GOquheM@é @asdlurhmw@xnda@dludm edsoawey uriiPgH UM swkf ate. The

| t, d d h t |
our 11 3ol hEHT R G Te BirReal e eilons A AN SRl sO oM heane o
afford té&p@ramye( a'hezb%wagif: Iéy@& WOrenseparifiéd, ahleM@dé@%Qy@ﬁ)vas?'aéﬂsl%Q t6 b(r)oig

Rf
( Zgg}o et%yl aceéoa(zf Squeoﬁg;?éﬂré’?én %ISEG%SOIW%b%rOatq o?heoﬁc'@a{%d ?W?Qu?rat erial:
3 anm nongtiredas Bxbaciedfvlin aﬂhylZac;dtétéZSéK 4adx rab), andpeedvibind®drianergeN2 F O

t
511 uorters e (RO TlEReRBEsPR RSl spcsrgecuseg ressyrs. Camigligation
2', 4 -tfrthtmrmem@memnega@aa dyang-5-iBd@shentitds,a white €8IiH (HJDS@WBBQ%)US N N-

o et O LSERIRER (A EuT 38 A0SR B AT B AR B o 16

h 1$he M8 GC-M(@V'dapds; RM=HE4SG1H®)I,‘ RFeaCITGI 057 \Wasy| Besthed HetbRe €t hyl acetate
(100 ntgtadlyvateg 50 nL 30 aceta Ia er was washed with
sat ur ated FS e S erBRE 4 03/ 072561
PCT/ US@WFﬂIﬁBﬂﬁeanﬁhetlﬂhqmu c | ayer was then dried over SOdI um sul f at e,
filtered, and evaporated under reduclgan pressure. The crude product was
purified on the MPLC (Biotage) el uteo ‘

To a stirred solution of 2-cyano-5-iodophenol (3.68 g, 15.0 mmol) and 2,2",4'-

20  trichloroacetophenone (4.02 g, 18.0 mmol, 1.2 eq) in anhydrous N,N-dimethylformamide
(15 mL) was added potassium carbonate (3.11 g, 22.5 mmol, 1.5 eq), and the orange
reaction mixture was stirred at 80 °C for 16 h. The resulting dark wine color reaction was
poured into ethyl acetate (500 mL) and water (300 mL). The ethyl acetate layer was
washed with saturated aqueous ammonium chloride, water, and brine. The organic layer

25  was then dried (Na;SQ,), filtered, and evaporated under reduced pressure. The crude
product was purified on the MPLC (Biotage) eluted with 20% ethy! acetate — hexane.
Crystallization from dichloromethane — hexane afforded the benzofuran as a yellow solid
(6.16 g, 95.0%). 'H-NMR (DMSO-ds) 6 7.88 (d, J = 1.2 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H),
7.74(dd, J = 1.5, 0.9 Hz, 1 H), 7.61 (dd, J = 8.4, 1,5 Hz, 1H), 7.55 to 7.51 (m, 4H); LC-MS

30 (ES MH" =432/434).
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15% et hyl acetate - hexane to afford 4 ng (39.9% of the product. 'H NWR
(Acetone- d6) 8 7.95 (d, J-45Hz H) 783(d, J =7.5Hz, 1 H, 7.65
(d, J = 2vOoB72581 H), 7.61 (s, H) 7.56 (d, J =1.8 HPCTZUSB{)/OS376 00
(broad s, 2H); LC—I\/S(ESM—I+-450 RT =3.78 min); K 0.39 (25% et hyl

acet at e Step®xBRBhratich Pt titRTBRAbaid: OR-Hhinb B3t dviiHRVS- qmﬂmmn@ Am

i no-5- fII ro 6- yrldln 3- Il -benzofuran-2-
yl)-(2, mmm%none N2 FO 1C N O 10 This conpound

was prepared from (3-am no-6-i odo-1- benmuran 2-yl) (2, 4-
di chl or ophenyl ) net hanone- (38. 0 nyg,
[ 3-am no-6- (pyridin-3-yl)- 1benz .
affording 13.0 ng (38.4% of S .V H NIVR (Acetone-d6) 8 8.84 (t, J
= 1.8 Hz, 1H), 8.64 (dd, J = H, 806 to 801 (m 1 H),

7.92 (d, J = 10.2 Hz, 1 H), 716( - 1%, 1 H, 15 7.63 (s, 1 H),
7.62 (d 3 =6.0H, 1H), 756(dd J=81Fy 21 H, LH, 7.45 (ddd, J
= 7.2 it He, 1 H), 7.05 (broad s, 2H): LC-M5 (ES Mt = 401,

= 2.66 ni ﬁ)solut'trﬁ @F (93 %WO&'OéPﬂdQﬂnZQ@fam&m@sAr -Hiehloraphapyimestharsne3
pr OC@d ugeo Wi 4 B3 hﬁﬁ&?ﬁttomené o REY drRCtHaR ?‘F@Miﬂva’s’ﬁg 8'st Qwﬂﬁ argon for .

pal | adi um nedi at ed coupling reactions, as Illustrate
exanpl e’10 - eRbthis) té‘"%%”‘ﬂ’ﬂ@'@at?%‘?ﬁ'@ﬁm@ﬂmo mg, 6.02 mmol, 1.3 eGl) was added

[ 3- Ami nml&méc?by%nt h;ﬂns(gﬁagebé}lahdésmﬁé’)f-ﬂéﬁéé‘er?e]ﬂﬁIon(azpa‘ha@ihﬁhhﬁ Oéé?n;ﬂg‘?ﬂg

met hanone  NH2 ced 75 ng
(0.17 florometbaneyfl: () $3Z8ingo0-46 nywep!, 0.1 eq) and 2M aqueous NaQCO3 (11. 6 mL).

i odo- 1- b@émze@t:wra\Wangd>alé@\A/ﬂhﬁlrg%h|f&*é?i%h€‘é?>ﬁb>ﬂﬁfahafiﬁé}ﬁbéa@eozso58&[ﬂepg‘z P‘E‘,LB;’Z and

deg ssed DNE%ITO this was ad rrﬁ
t he |a?"‘%5“'9 e regetionyas qilytedsyvithy efhyl gcetats, svasbedhwith pater, brige( an@1 mol |

1 2 eq)dmfdd &mﬁﬁfa@ﬁéﬂbﬁrﬁﬂifaﬂéormelsﬁlveﬁt%éjs Féﬂ%v@d égrégucé@pl‘éésﬁgog ) (2)5gggq) of

e reactio WO 03/ 072561
aI I owed'g:ql%)'eg I‘?&E'ée &FLg‘dB@tﬁﬁ@ﬁH{t%W“@ﬁﬁé‘? 63lrqiy arpiateyoherent ésaffeide t hen
renovedi.aod (95.3 %) of a yellow solid as the product. "H-NMR (DMSO-ds) & 8.95 (d,J=24
Hz, 1H), 8.56 (dd, J = 4.5, 1.5 Hz, 1H), 8.14 (d, J = 8.4 Hz, 2 H), 7.83 (s, 1H), 7.76 (d, J =
15 1.8 Hz, 1H), 7.66 (dd, J = 8.1, 1.2 Hz, 1H), 7.58 to 7.53 (m, 4H), 7.47 (dd, J = 8.4, 4.8 Hz,
1H); LC-MS (ES MH" = 383/385, RT = 2.58 min). Anal. calculated for CooH412CloN,O,: C
62.68% H 3.16% N 7.31%, found C 62.41% H 3.18% N 7.23%.
Example 45a
Method C-1b
20 Preparation of (3-Amino-5-fluoro-6-pyridin-3-yl-benzofuran-2-yl)-(2,4-dichloro-phenyl)-

methanone
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the residue purified via Prep TLC (25%t QAc/ Hex) to provide 42.9 ng (62%
of the desired product as a yellow solid. 1HNVR (DMSO-d6) 6 7.91 (d, |
H)y, 7.63 W0,030723%1 7.56 (d, 1 H, 7.49 (dd, 1 H, 7.34-7P22t/l(sm/0896, 2.28
(s, 3H, LCM (+esi MH = 396.3, RT =5 3.86 min), TLC R = 0.48 (25%

Et OAc/ Hex) . AE%&{UPé szf’cﬁmlm @Qﬂ&)r%b 2of @do%gcéz gmol), benzyl alcohol
[ 3-am no- 6é2 net h 1pmrldln enzou

chi or opk&HY Meed: ﬁamm@ 1921) CDOQSSILN‘ cMBonage (§96. %t’ﬂ@p6 49 rmnelpaﬁaaqu ).amdof
starting dﬁ%&@éméholeﬂ:éla?gbo@s @06%2@1"5 5L§Wﬁl éﬂbﬁleﬂﬁ/gﬁrn%mlde 5mL

di oxabor ol an- 2-yl) - 1- benzof ur an | oro anon NH O
H3C O W@as sirreyl a RrmderHaraon far 2bh.y hedﬁa@[on was dlluted with ethyl acetate,

(3- agri n%@m@ﬂmq Jvagﬁ @Euérﬁi“dn"edyéx)e(rg umlsaﬁié erwg%gwéa{(ﬁémﬂ%% att> (225

my, 0.5 1, | oxane e asse argon for 30 mn.

At thi éectLﬁCﬁ@ pre[swr@, anﬂ t@e@rqmeemyﬂepabmuﬂﬁged pertheoMé’h@J (Bict4de) ebybesd Wittdi um

(rr), c I 2 ? 3 eq) was
added o Ty dpsicte, HeHho [ AR 305 oo (b 4 FofdnPraatel "R i =9

pi nacol d@rfia?a& (007 33( rm_@H)o639 (dhnb¥ 7.81HZ, 1H)0H.27 Titread ea2it), 6r®9\4ﬁﬁl-bullr:]ib4 ed with
argon f pr. naﬁ)qr rngt The reaction
vvag di | ut e@yMp e%kgym- 2eta M]% Jtﬁg%&%/t %hga%cgta%gbﬁe/ I)and dried over
sodlum Sidpf 2it Rrepaiaéior of rosd-hydrdxaeédbdpbeszaniteleand purified on
the MPLC (Biotage) eluted with 15%ethy| acetate - hexane to afford 154.5
ng (68.7 %9 of an orange foam 1IHDMNWR BVSO-d6) S 8.05 (d, J = 7.8 Hz,

1H), 776(d J=2.4H, 1H, 7. 7.48 (m 6 H), 1.28 (s, 12H); LC M
(ES M+ = 432/434, RT = 3.97 min); i 03/ 072561 PCT/ US03/ 05396 Step 2:

Preparatlon of the tile conpound: [3-am no-6-(2-nethyl-3-pyridinyl)-1-
benzof ur an- 279 pisjurypf drarpiner2opsnaipky-privprekaozanithe (155.0 mg, 0.64 mmol) in

concentrated aq. HCI (2.6 mL) at 0 °C was added sodium nitrite (66.2 mg, 0.96 mmol, 1.5
eq) dissolved in water (1.0 mL). After stirring at 0 °C for 1 h, a solution of potassium
15 iodide (159.3 mg, 0.96 mmol, 1.5 eq) dissolved in water (5.1 mL) was added, and the

reaction mixture was stirred at ambient temperature for 3 days. The reaction was diluted

with ethyl acetate, washed with water, brine, and dried over sodium sulfate. The solvent
was removed at reduced pressure, and the crude material was purified on the MPLC
(Biotage) eluted with 25% ethyl acetate - hexane to afford 63.0 mg (37.4%) of the

20  product. 'H-NMR (DMSO-dg) & 10.20 (broad s, 1H), 7.54 (d, J = 5.1 Hz, 1H), 747 (d, J = -
7.2 Hz, 1H); Ry = 0.16 (25% ethyl acetate - hexane).

Step 3: Preparation of starting material: 3-amino-6-iodo-1-benzofuran-2-yi|}2.4-

dichlorophenyl) methanone

25 To a stirred solution of 5-fluoro-2-hydroxy-4-iodobenzonitrile (60 mg, 0.23 mmol)
and 2, 2’,4'-trichloroacetophenone (76.5 mg, 0.34 mmol, 1.5 eq) in anhydrous N, N-
dimethylformamide (3.3 mL) was added potassium carbonate (47.3 mg, 0.34 mmol, 1.5
eq), and the orange reaction mixture was stirred at 80 °C for 16 h. The resulting dark
wine color reaction was poured into ethyl acetate (100 mL) and water (50 mL). The ethyl

30  acetate layer was washed with saturated aqueous ammonium chloride, water, and brine.
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Od NOCH3 d A solution of

[ 3-am no-6-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-yl)-1-benzo- 5

f uran- 2- yWWp(02/02256i chl or ophenyl ) net hanone (65 ng, 0.15 molprTiusos/ed3sene (1.0
m.) and ethanol (1.0 nL) was degassed with argon for 30 min. At this tine,

3 br omoTRs o@hl&é%%&@'tﬁ% did Ke odlgm%glfﬂwllteﬁ%dér%g&%)/?%gte@gjﬁﬁ% fol | oned

y [1,1 - bis(di hosphi no)-ferrocene[dic conpl ex
WI th di Eﬁﬁ*”@?‘bﬁ@ﬁﬁwﬁe h@ PFL[E'? pragucweg pudfieaomie IMPLE: (Bietgyeeldted Mithqueous
Na2CO3 e d on r 15 mn
and thet horTateiatonBRRcts Aftrta. ity sy Bt e b o BIR (RBIONEE 1y,
acet at efls) Wag96ddw * K.5\d, gH), 7083 (b J =an8 Hiy i) 7086(d, dregRddHizyrtH),sU6T & e. The

sol went e u su f t BI ot age)
ol uted R Serd e b il PR PRl 5&@3@%8?%5M€§r§§%£ﬁgw§gng % of a
yeI | ow Bot D@Qa(gs%méh)pbaoeiam hexahd\)l\/R (DIVBO de) 5 8.46 (dd, J 4.5, 1.5 Hz,
= [ .d = 64 _to 7.56
(m | 5H) =6 ] IeR 2L ES MH+
397/ 399, RT = 2. 34 m n)y)@&dﬂah@m@hegﬁpmeﬂrﬂsgn IIustrat ed in Table 2
beI ow, were prepared in |ike manner asydescribed above by choosing the
appropriate starting materials ghat are readily avail able and/or the
synt hesis of which is taught here @ g1 ng, the process described 20
el A eskwnlntheart Table 2
usi ng CGeneral Method C Rf

Exanpl es of Formula (1) Conp
(TLC sol vent) LC/ M5 Synt hesi ‘ Exanpl e Structure of (V)
or O RT (mn)* ([MH +) of (111)** (M1)** ofg(l) NH2 ol 47 1 | o Rf =
0.213 [50% O i N EtQAc/HEX] 359.0 A-3 coorm CG1 51 WO 03/072561

PCTOUS03/ 0538iFs copnotsbvas Brrpangt drodt (Suarhinp&-Rflo HeBzsiatare2wy)(214c/ VB

Sy Nt hesy;gniGlopRENyRREnonEX 383 nigTbDs mbN i the)mdinet bdoibed fof13-affindé)

(M 1) **

(pyridin-3-yl)-1-benzofuran-2-yl](2,4-dichlorophenyl)methanone, affording 13.0 mg
(38.4%) of the product. "H-NMR (Acetone-dg) § 8.84 (t, J = 1.8 Hz, 1H), 8.64 (dd, J = 4.8
Hz, 1.5 Hz, 1H), 8.06 t0 8.01 (m, 1H), 7.92 (d, J = 10.2 Hz, 1H), 7.66 (d, J = 1.8 Hz, 1H),

15 7.63 (s, 1H), 7.62(d, J = 6.0 Hz, 1H), 7.56 (dd, J = 8.1 Hz, 2.1 Hz, 1H), 7.45 (ddd, J = 7.2
Hz, 4.8 Hz, 0.9 Hz, 1H), 7.05 (broad s, 2H); LC-MS (ES MH" = 401, RT = 2.66 min).

There may be slight variations in the above step 3 procedure with respect to the

palladium catalyst used in the palladium-mediated coupling reactions, as illustrated by the
following example:

20 Example 45b
Preparation of [3-Amino-6-(2-methyl-phenyl)-benzofuran-2-yi]-(2,4-dichloro-phenyl)-

methanone

In a 7 mL vial with stirring was placed 75 mg (0.17 mmol, 1 eq) of (3-amino-6-
25  iodo-1-benzofuran-2-yl)(2,4-dichlorophenyl)methanone in 2.5 mL of argon degassed
DME. To this was added 10 mg (0.01 mmol, 0.05 eq) of Pd(PPhs), and the vial allowed
to shake for 5 min. At this point, 29.1 mg (0.21 mmol, 1.2 eq) of 2-methylphenyl boronic
acid and 0.43 mL (0.43 mmol, 2.5 eq) of 1 M Na,CO, were added and the reaction
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NH2 H3C 0 cl Rf =0.14 [25% 48 0 O Et OAc/ HEX] 401/403 comm Comm C1 N CH3
Cl NH2 0 49 0 G Rf = 0.14 {25% 427/ 429 coonmcomm C1 EtQAc/HEX) 0 -N
110 G NWP 03072561 Rf = 0. 35 (25% 50 0 388/ 390 conm comm CPCT/IS0E0E/ HEX)
Cl Hz O51 00/\ Rf = 0.245 (25% Et OAc/ HEX) 426.0 commcomm C-1 1-o0 CI NHZ

0§ & B HlSNert AR S, D oI AR O, 5
H3C S | the r@sm;qie purtfiedyia Prep TLC (25%EtOAc/Hex) to provide 42.9 mg (62%) of the
desired product as a yellow solid. "H-NMR (DMSO-dg) & 7.91 (d, 1H), 7.63 (d, 1H), 7.56
(d, 1H), 7.49 (dd, 1H), 7.34-7.24 (m, 8H), 2.28 (s, 3H), LC-MS (+esi MH" = 396.3, RT =
5  3.86 min), TLC Ry = 0.48 (25% EtOAc/Hex).
Example 46
Method C-2:

Preparation of [3-amino-6-(2-methyl-3-pyridinyl)-1-benzofuran-2-yll(2.4-di-

chlorophenylimethanone

10
Step 1: Preparation of starting material: [3-amino-6-(4.4.5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-1-benzofuran-2-yll(2,4-dichlorophenyl)methanone

A solution of (3-amino-6-iodo-1-benzofuran-2-yl)(2,4-dichlorophenyl)methanone
15 (225 mg, 0.52 mmol) in 1,4-dioxane (2.6 mL) was degassed with argon for 30 min. At
this time, [1,1’-bis(diphenylphosphino)-ferrocene]dichloropalladium (Il), complex with
dichloromethane (1:1) (12.8 mg, 0.02 mmol, 0.03 eq) was added followed by
triethylamine (0.22 mL, 1.56 mmol, 3.0 eq) and pinacolborane (0.13 mL, 0.89 mmol, 1.7
eq). The reaction was bubbled with argon for another 10 min and then heated to 80 °C
20 overnight. The reaction was diluted with ethyl acetate, washed with water, brine, and
dried over sodium sulfate. The solvent was removed at reduced pressure and purified on
the MPLC (Biotage) eluted with 15% ethyl acetate — hexane to afford 154.5 mg (68.7 %)
of an orange foam. 'H-NMR (DMSO-dg) § 8.05 (d, J = 7.8 Hz, 1H), 7.76 (d, J = 2.4 Hz,
1H), 7.58 t0 7.48 (m, 6 H), 1.28 (s, 12H); LC-MS (ES MH" = 432/434, RT = 3.97 min).
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o\ / \ (25%t OAc/ HEX) 430/432 coomcomm C1 CNH2 0 550 C Rf =0.30
(25% 1 [/ \ 412/414 coomcomm C1 EtOAc/HEX) H3C'0O CI NH2 \ \ o CI Rf =
0. 08 (25%B6307HB60Ac/ HEX) 407/409 commcomm C-1 CN Cl 52 PADU383/532661
PCT/ US03/ 05396 Rf (TLC solvent) LC/MS Synthesis Synthesis Synth. Exanple

|St|ructu§,eepo§ ﬁ}élpgra%g ;thggfllééa o*un(i[_ -Elitno-@{2-fetiy)-3-pykicth **Ool;\l_ (::) NH;IH(Z) 0

L = M Comm G- 1 aOCHSCIRT 3.45
NH2 o Rf=0.15 59 | 1 (25%Et QAc/ HEX) 39 H3 Comm Conm CG-1 NH2 - 3.25
Cl NH2 o Rf=0.48 60 I 01(25%Et/H 3@6.3 Comm Comm C-1 CHS RT3. 86

Cl

A solution of [3-amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1-benzo-

5  furan-2-yl](2,4-dichlorophenyl)methanone (65 mg, 0.15 mmol) in toluene (1.0 mL) and
ethanol (1.0 mL) was degassed with argon for 30 min. At this time, 3-bromo-2-
methylpyridine (33.6 mg, 0.20 mmol, 1.3 eq) was added followed by [1,1-
bis(diphenylphosphino)-ferrocene]dichloro-palladium(ll), complex with dichloromethane
(1:1) (12.3 mg, 0.02 mmol, 0.1 eq) and 2M aqueous Na,CO; (0.38 mL). The reaction was

10 bubbled with argon for another 15 min and then heated to 80 °C overnight. The reaction
was diluted with ethyl acetate, washed with water, brine, and dried over magnesium
sulfate. The solvent was removed at reduced pressure and purified on the MPLC
(Biotage) eluted with 45 to 65% ethyl acetate — hexane to afford 23 mg (38.5 %) of a
yellow solid as the product. 'H-NMR (DMSO-dg) & 8.46 (dd, J = 4.5, 1.5 Hz, 1H), 8.11 (d,

15 J=8.4Hz 1H), 7.75(d, J = 2.1 Hz, 1 H), 7.64 to 7.56 (m, 5H), 7.46 (s, 1H), 7.31 to 7.27
(m, 2H), 2.41 (s, 3H); LC-MS (ES MH" = 397/399, RT = 2.34 min).

Additional compounds, illustrated in Table 2 below, were prepared in like manner
as described above by choosing the appropriate starting materials that are readily
available and/or the synthesis of which is taught herein, and using the process described

20  above or other standard chemical processes known in the art.

Table 2

Examples of Formula (1) Compounds Synthesized using General Method C

.| Synthesis
R; (TLC solvent) | LC/MS | Synthesis Synth.
Example Structure of (Vi) or
Or RT (min)* [([M+H]+){ of (lll)** of (I)
(Viny**
R¢=0.213 [50%
47 359.0 A-3 comm C-1
EtOAc/HEX]
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Cl NH2 o RF=0.35 61 o Cl (25%t OAc/ HEX) 412.3 Comm C-1 0-cH3 / RT = 3.69
Cl NH2 0 62 o C Rf = 0.75 [50% 400/ 402 conmcomm C1 EtQAc/HEX] F Cl
NH2 O O\RD(B/O@ZSGE [ 50% 63 424/ 426 comm conm C-1 Et OAc/ HEXJI/USHBG3® NH2 O
cl Rf = 0.35 [50% 64 475/ 477 com*n comm C—l Et OAC/ HEX] O NH C H3Cl1 0 .53

—_ )~ L N y 4 hee.'_H“ 1 S
I (II_\J DUIVCIIL} LJIVU Iy C
le Structure of I%{'} ) é/mn [ M HiSyhthesis |||)ﬂ:*
) NFBudtuld = 078 ‘r%ﬁ%'%ﬁ WiP1 gPuteStgrap o VT
F Cl NH2 O C Rf E Or RS (him@% |([M+H]+)| of (ill)** Vil of (l)
R¢=0.14 [25%
48 401/403 | comm comm C-1
EtOAc/HEX]
Rf=0.14 {25%
49 4271429 comm comm C-1
EtOAc/HEX)
Ri=0.35 (25%
50 388/390 comm comm C-1
EtOAc/HEX)
R¢=0.245 (25%
51 426.0 comm comm C-1
EtOAc/HEX)
R¢=0.34 (50%
52 397.0 comm comm C-1
EtOAc/HEX)
R¢=0.25
53 388/390 comm comm C-1
(25%EtOAC/HEX)
R¢=0.13
54 430/432 comm comm C-1
(256%EtOAC/HEX)
R¢=0.30 (25%
55 412/414 comm comm C-1
EtOAc/HEX)
R¢=0.08 (25%
56 407/409 comm comm C-1
EtOAc/HEX)
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66 0 416/418 cooromcomm C1 EtOAc/HEX] C C NH2 O 67 o G Rf = 0.75 [50%
396/398 coomcomm C1 | / \ EtQAc/HEX] CHC NH2 o C Rf = 0.75 [50% 68
0 426/ 428womsmraserrm C-1 Et QAc/HEX] OBt NH2 \ O F F Rf @®eTiush3/as3be
(50%Et OAc/ HEX) 398.0 A-4 comm C-1 N RT=2.13 NH2 NH2 O F Rf = 0.33 [30% 70

0 375. p—eormrreonmc—t EPQ“&F#BG]—GH—F—HI—E—F- G oyt OAC =
392.0 konmmcomm C1 F 70/ 30 O NH2 0. 33, . 1Byothe#ix| Et OAC;k
380. 0 g%fé()m‘n C-diruct@e30 Ve '%f(‘s"fP %@’%5@/ o'ﬁ?!'él Pethesisg 3 Qapg6| Snth
solverg) LU M5 Synthesis Synt he®kRT Gyinjh.|([M+H]+)| of (llI)** Vi of (I)
Rf = 010,
57 HEX/EtOAC = 347.0 A-3 comm C-1
50/50
Ri=0.21
58 (25%EtOACc/HEX)| 424.3 comm comm C-1
RT =345
Ri=0.15
59 (25%EtOAC/HEX)| 397.3 comm comm C-1
RT =3.25
R#0.48
60 (25%EtOACc/HEX)| 396.3 comm comm C-1
RT =3.86
Rf=0.35
61 (25%EtOACc/HEX)| 412.3 comm C-1
RT =3.69
R¢=0.75 [50% :
62 400/402 | comm comm C-1
EtOAC/HEX]
R¢=0.65 [50%
63 424/426 | comm comm C-1
EtOAC/HEX]
R¢ = 0.35 [50%
64 A75/477 | comm comm C-1
EtOAc/HEX]
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Example Structure of (VI) or OaRT (mn)* ([MtH +) of (I1I1)** of (1) (VI
Y** NH2 OF Rf= 0.40 [30% 73 364.0 Comm Comm C-1 EtQAc/HEX] CH3 F NH

2 0
F FR =W04807%60 o F (50%t OAc/ HEX) 373.4 A-4 Comm C-1 PNT/URMFHE39@ NH 2 O

FFR=0.5175S OF (50%t OQAc/HEX) 389.4 A-4 CommC-1 RT =3.25 N NH 2 O
F F Rif=—frd—tt—S—o—t—t-50%tOAe D38 —d it Crt——f——tF =3 HZ F
Rf=0.35, 77 1 \ HEXEtQAc = |443.0 Comm Conmm C- O NH| Byftbédi®)| H3C'SA NHZ O
o C Frgxa:mgle:m [ 5086, 78,439/ 44T EBie AN CLCIMSE#@HPF!E of () ¢NH SNt NH 2
O Rf=(.43 79|(75%t OAc/ HEX) 3740ARPUinCoN{IMEHTE)| BiB(I)** of (I)
(VIIy*
NH,
0]
65 F O > ol Re=0.75150% 418/420 | comm comm C-1
O © Q EtOAC/HEX]
F Cl
NH,
A o]
O Ch | Rf=0.75[50%
66 O ¢ 416/418 | comm comm C-1
{ ) | EtOAdHEX]
Cl Cl
NH,
(o]
O A\ o | Re=0.75[50%
67 o) 396/398 comm comm C-1
O Q EtOAc/HEX]
CH, cl
NH,
O "l o | Re=0.75[50%
68 O o EtOAC/HEX] 426/428 comm comm C-1
OFt T cl
O N "o Fp R¢=0.27
69 O o~ F (50%EtOAc/HEX)| 398.0 A4 comm C-1
RT =2.13
R¢= 0.33 [30%
70 375.0 comm comm C-1
EtOAC/HEX]
R¢ = 0.25,
71 HEX/EtOAc = 302.0 comm comm C-1
70/30
R = 0.33,
72 HEX/EtOAc = 380.0 comm comm C-1
70/30
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N RT =

2.26 NO2 NH, O CH3 Kf

= 0.10 [30% 80 -0 Et CAc/ HEX] 343.0 Conm Conmm

C-1 N CH3 55 WD 03/072561 PCT/ US03/05396 Rf (TLC solvent) LC/ M5 Synthesis
Synt hesi swByabtese1 Exanpl e Structure of (VI) or O RT (m nPET(USMb4399 of

C1
C1

(F11)*= of (1) (VII)** NH OCH3 Rf = 0.45 [30%81 0 387.0 Conm Conm G- 1
Et OAc/rHE4 et Qe 3 [SC“,U e S G G Crmm SO TSy 1
Et CAcAHEX] CN CH3 NHZORf:010[O% / 83 1 . BS;tiesi®ymm Co
Et OACA ERXhple PYNH Gifclis NH2 |8 JLErsiven l(S’M% CY09PEA| 4284,0,, o
Or-RT (min)* |([M+H]+)| of (Ill)** of (1)
(VI
R¢= 0.40 [30%
73 364.0 comm comm C-1
EtOAC/HEX]
NH,
{p F E Rf=0.46
74 ~ d F(50%EtOAc/HEX)| 373.4 A4 comm C-1
O
= - RT =3.12
NH,
P FE R = 0.51
75 s d < F(50%EtOAC/HEX)| 389.4 A4 comm C-1
\ = RT =3.25
NH,
{p F e R¢=0.46
76 ~ d )~ F1(50%EtOAc/HEX)| 389.4 A4 comm C-1
S
= - RT =3.26
Rf=0.15,
77 HEX/EtOAc = 443.0 comm comm C-1
50/50
R = 0.14 [50%
78 439/441 comm comm C-1
EtOAC/HEX]
Re=0.43
79 (75%EtOAC/HEX)| 374.1 A-4 comm C-1
RT =2.26
R; = 0.10 [30%
80 343.0 comm comm C-1
EtOAC/HEX]
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EtCAc/HEX] HN, , PCH S H3 NH2 O CH3 Rf

. 50
Comm C- 1 EtOAc/HEX] F CH3 NH2 O \ CH3 Rf =
= 0.35

Comm C- 1 womB@ASHhHEX] Cl CH3 NH2 CH3 Rf
C1 EtOAc/HEX] H3C 0 CH3 NH2 O CH3 Rf

[30% 85 o / 360.0 Comm
0.50 [30% 86 o 376.0 Comm
[30% 87 1PCTAB43/53@oNMM Conm
0. 46 [30% 88 410.0 Comm Comm C-1

- EtOfﬂE%j—-P-CHS—-F-F—SG-m STOS39e T RTEL bUiV1
LG/ M5 [Synt hegis Synthesis Synth. . Exanple @_&Igctéjr of |EGvnthesis gy ;T
S t nthesi
([ MeH Fexamble( ! 1 1) *Strdodire) ** of V(T b VinthgSipg di3076:8D Y7
Comm ¢ 1 Or RT (min)* |([M+H]+)| of (ll))** (VI of (1)
Ry =0.45[30%
81 387.0 comm comm C-1
EtOAC/HEX]
R:;=0.43 [30%
82 367.0 comm comm C-1
EtOAC/HEX]
NH,
O
O c} R =0.10 [30%
83 O Q e ° 399.0 comm comm C-1
EtOAc/HEX]
04 NH CH,
CH,
R:=0.15[30%
84 435.0 comm comm C-1
EtOAC/HEX]
NA,
(o]
O N? cn | Re=050[30%
85 o} 360.0 comm comm C-1
Q EtOAC/HEX]
F GH,
N,
e]
O 3 cH, | Re=0.50 [30%
86 o} 376.0 comm comm C-1
Q EtOAc/HEX]
Cl C
R:=0.35[30%
87 384.0 comm comm C-1
EtOAc/HEX]
R =0.46 [30%
88 410.0 comm comm C-1

EtOAc/HEX]
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Et OAc/ HEX] W CH3 NH2 O o CH, Rf
CH3 EtOAc/HEX] Y F F NHRf 0.05, 91 ci 2Ecl

N 70/ 30 PAvONBA76Rf = 0.28, 92 ~_Qo/\Cl HEX/ ET) AC = 411. 0 PATAISCHOIPEC- 1

HEX/ Et CAc

= 0.45 [30% 90 426.0 Comm Coonm C-1 F O
= 367.0 A-4 Comm C-1

70/30 NO F NH2 o Rf = 0.28, 931 | o Cl HEXEtOAc = 391.0 A-4 CoomC1 -
70/30 CNF NZ OO0 C R = 0. I0, 92 HEXETCOAC] = 443.‘4@96 oS OYNH
F 70/ CH3 NH2 o Rf = 0.08, 9|§ i \'@a EB‘QA =, JAynhexs p C-1 N
70/ 30 [ampiel R swengs, o6 |6 el EoMcingsie Gerum 6 | Sy
Or RT (min)*  [([M+H]+)| of (lI)** of (I)
. (ViEy**
R: = 0.40 [30%
89 372.0 comm comm C-1
EtOAc/HEX]
R:=0.45 [30%
Q0 426.0 comm comm C-1
EtOAC/HEX]
R¢=0.05,
91 HEX/EtOAc = 367.0 A4 comm C-1
70/30
R;=0.28,
92 HEX/ET)AC = 411.0 A-4 comm C-1
70/30
Rf=0.28,
93 HEX/EtOAc = 391.0 A4 comm C-1
70/30
Rf=0.10,
94 HEX/EtOAc = 423.0 A-4 comm C-1
70/30
R;=0.08,
95 HEX/EtOAc = 349.0 A-2 comm C-1
70/30
NA,
O \ A o R{=0.05,
96 O o 8 HEX/EtOAc = | 459.0 A4 comm C-1
HN. -0 = 70/30
O"S\CHS
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HN. Po F 70/30 CH3 57 WD 03/072561 PCT/US03/05396 Rf (TLC solvent) LC/ M5
Synthesis Synthesis Synth. Exanple Structure of (VI) or O RT (mn)*

([ MtH] +) wD oghor2spr* (VI )** of (1) NHZ o Rf = 0.30, 97 | POTHRSH/EBPAC =
384.0 A4 CoormC1 70/30 FF NHZ O ClL R =0, 08 98 0 HEX/ Et OAc = 381.0

A-4 CmmTe I N2 - 10/ 30 1 O Cl R =030, Elﬁb =
Coom¢-1 - 70/30 CN NHZ o ci 100, 4] yahssio| A
Oy NExghsR|CH3 NGl Rf :'B&Tltfs“"_’fd‘_{) '2@9@? %r“‘es's Ak o ¢

HN, : @ 70/30|0S CH3 NHZ o Rf=D.QORT froip)* (M) Erahil)= 363,0. A
70/ 30 INH NHZ vin

e
F

Rf=0.30,
HEX/EtOAc = 384.0 A4 comm C-1
70/30

70/30

R¢=0.30, ‘
HEX/EtOAc = 373.0 A-2 comm C-1
70/30

0
c
F
O O o ;= 0.08,
o8 O o Q HEX/EtOAc = 381.0 A-4 comm C-1
NH, F
‘0
c

- |
CN

o]
O Y a R = 0.05,

Q
100 ® { Y | HEXEtOAc= | 4050 | A2 comm | C-1
0. ,NH
~ 70/30
CH,
NH,
O L /P o R¢=0.05,
101 O o a HEX/EtOAc = | 441.0 A2 comm C-1
.0 70/30

(P Ry = 0.10,
102 O O G 1 HEX/EOAc= | 363.0 A2 comm C-1
& 70/30

NH,

R<=0.14
103 (50%EtOACHEX)| 363.4 A-2 comm C-1
RT =250
R¢=0.10,
104 HEX/EtOAc = 423.0 A-6 comm C-1

50/50
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o Rf=0.14 103 | o\ -C (50%t OAc/ HEX) 363.4 A-2 Comrm CG1 N RT=2.50 F NHz
| ~I o Rf=0.10, ~ ego 104 OH HEX/EtOQAc = 423.0 A-6 Comrm C-1 HN, 50/50 CH3
58 WO 03/Wd236125PCT/ US03/ 05396 Rf (TLC sol vent) LC/ M5 SymChasizo89at hesi s
Synth. Exanmple Structure O RT (mn)* ([MH +) of (Il1l1)** of (VI) or of (I)

(VID)*—NZ7I05 O NFZ T T o T N0, I [{ T00% AZ06. 0 nrémt},o CZ 1
EtCAc)]C NH2 O 106 0 G Rf = &50 38 a FaMesIf| c/|HEX)
d NHZExginple | 107 $Srddbure 0. 15 '?féfl%f nﬁ)ﬁ E‘Uﬂéo%m%r &f4Vl) or E%@‘f HEX,
4:6) N2 O] NH2 OO0 CRf E OrRB (L [GM+HEOR of (190 Cogij-0 mrefdD)2
Et OAc/HEX, 317) HO C NH2
R¢=0.11 (100%
105 426.0 comm comm C-2
EtOAc)
R:;=0.10 (25%
106 383.0 comm comm C-2
EtOAc/HEX)
Rf= 0.15 (SILICA,
107 461.0 comm comm C-2
EtOAc:HEX, 4:6)
=0.13 (SILICA,
108 412.0 comm comm C-2
EtOAc/HEX, 3/7)
=0.11 (SILICA,
109 MeOH/CH,Cl,, 435 comm comm C-2
6/94)
R;=0.09 (SILICA,
110 426.0 comm comm C-2
EtOAC/HEX, 3/7)
R = 0.26 (SILICA,
111 426.0 comm comm C-2
EtOAC/HEX, 3/7)
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\ 0Ca R =0.11 (SILICA 109 91(~10 01 / \ MeOH CH2CI 2, 435 Comm Comm C- 2
cc] 6/94) HZN NH2 0 G o Rf = 0.09 (SILICA, 110 426.0 Comm Comm C- 2

Et CAc/ HEXyvO35/87251 OH NH2 O 111 1 O Cl Rf = 0.26 (SILICAPCEABIDHBé ™M Conmm
C2 EtOAc/HEX, 3/7) HO CH3 CI 59 WD 03/072561 PCT/US03/05396 Rf (TLC

sol verfU) CCT VB SYMTNEST S SYyNUNEST S Syt EXanpre ostrgecrare of (vi) por O
RT (mijn)* ([WM+H +) of (111)** ,{@ e %{ %"aﬁsiﬁ 8ynthesig) gfyn: d. 23
(SI LI QhixarBle|0 Congedamira C-2 | acf&’c‘/ M3 k2 (@ o0| ™ |= 0. 29
(SILIGA, 113(519.0 comm H- 11 |C-Qr REtnging/ EM+HBA [7 7 of OK; --o.(gma g of()
=0.23 (SILICA,
112 421.0 comm comm C-2
EtOAC/HEX, 3/7)
R = 0.29 (SILICA,
113 519.0 comm H-11 c-2
EtOAC/HEX, 3/7) :
R¢ = 0.55, 100%
114 472474 comm H-6 c-2
EtOAc
OH
OH
NH,
A O
O o |Rf=0.18 (SILICA,
115 O 0 505.0 comm H-11 c-2
() | EtOACHEX, 6/4)
Re=0.15 (10%
116 399.0 comm comm c-2
MeOH/EtOAc)
Rf=0.23,
117 HEX/EtOAc = |465/467| comm H-10 f
70/30
R¢ = 0.14 (SILICA,
118 467.0 comm H-12 C-2
EtOAG/HEX, 1/1)




HNHZ OCl 114 - Rf - 0.55, 100% 472 / 474 coomH6 G2 o cl EtOAc ~OH
OHNHZ O115 0o/ \C R = 0.18 (SILICA 505.0 coomH 11 C2 _ Et OAc/ HEX,
6/4) O?S.WD,0078351 NHZ O 116 CI Rf = 0.15 (10% 399.0 comerasusi3se
MOHEtOAC) N 0C | NHZ O o Cl R = 0.23, 117 HEX Et CAc = 465 / 467

coomHI0 T JONH C 70730 L~ NiZ O C T v R 0. 1% (:>|$L&A,_ rr8—267. 0
commhi12 G2 NCH3 C Et QAc ﬁ%&{% \ @0 I%%{C YHHeSIPCT USOF 05396
3 J | M t .
Rf ( TUExamplegnt ) LsSrddfurSynt hesi ¥n Qen& S nnt hé.w S of (VI) or Ngynt%
Or RT (min)* [([M+H]+)| of (lll)** Vi of (I)
Rs=0.24 (SILICA,
119 439.0 comm H-13 Cc-2
EtOAC/HEX, 3/2)
Rf=0.33 (100%
120 386.0 comm comm C-2
EtOAc)
R¢=0.32 (100%
121 386.0 comm comm C-2
EtOAc)
Rf=0.12,
122 HEX/EtOAC = 382.0 A-4 comm Cc-2
70/30
R¢=0.14,
123 HEX/EtOAc = [398/400( comm comm C-2
70/30
A
O 5 S [Rf=0.30 (SILICA,
124 O Q MeOH/CH,Cl,, 494.0 comm H-12 c-2
N c 8/92)
R¢=0.17 (SILICA,
125 439.0 comm H-14 Cc-2
EtOAc/HEX, 4/1)
R; = 0.07 (SILICA,
126 465.0 comm H-12 Cc-2
EtOAc/HEX, 7/3)
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Example Structure of (V) or O RT (mn)* ([MtH +) of (l1I1)** (VII)** of

(1) NH2 01191 0/ 1 Rf = 0.24 (SILICA, 439.0 CommH 13 C2 - EtQAc/ HEX
3/2) O NwB33@r2s6H NH2 O 120 N C Rf = 0.33 (100% O 386. @CCarsns/@G3men C-2 N
EtOAc) CH3 N H2 121 NC Rf = 0.32 (100%386.0 Coonrmconm G2 ' O EtOAc) N

H 3 Czrl NFT O R = U. 12, 122 U T IEXEfORC = B8Z. U /-\-:%yc,t(;nn_l 270 30 CH
F NH ol /|| R=0.14, 123 BRHE;%BOA = ,]f\)d%/ %&ﬁ%n a ﬁﬁﬁC;r@ - [0/ 30
OH O |eadpied \ 0 studRire= 0. 3 fé F%_X\?"%.Lﬁés / Blogiay o d S
H12 ¢2 N |ClI | 8/92) CH3 rRT (min)* [(IM+H]+)| of (lI)** Vi of (l)
R¢=0.30 (SILICA,
127 MeOH/CH,Cl,, 462.0 comm H-12 C-2
6/94)
Rf=0.32,
128 HEX/EtOAc = |425/427| comm comm C-2
70/30
L
R¢=0.13 (SILICA,
129 O 465.0 comm H-13 C-2
O EtOAc/HEX, 4/6)
N XI cl
Rs = 0.24 (SILICA,
130 453.0 comm H-13 C-2
EtOAC/HEX, 4/6)
R¢=0.10 (SILICA,
131 453.0 comm H-4 C-2
EtOAc/HEX, 6/4)
R¢= 0.35 (SILICA,
132 . 440.0 comm H-15 C-2
EtOAC/HEX, 4/6)
Ri=0.17 (SILICA,
133 469.0 comm H-13 C-2
EtOAc/HEX, 8/1)
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NH2 Ocl 1251 | O Rf = 0.17 (SILICA 439.0 cormH-14 C2 - EtOAc/ HEX
4/1) NH2 CI O NH2 OC 126 o Rf = 0.07 (SILICA, 465.0 coomH 12 G2 -
Et CAc/ HEXyOD38Y25blb Cl 61 WO 03/ 072561 PCT/ US03/ 05396 Rf @ECTI@ssdhizent )

LG/ M5 Synthesis Synthesis Synth. Exanple Structure of (M) or O RT (mn)*
([MH[FT o1t (vt~ qr_ (1) NZgoa sg (tgl TR 124 1 /[ \
MeOH @H2Cl 2, [462.0 Comm H 12 (G I 3%% H [ﬂRL +Spnthesis ql
HEX/ Et|@Aempie425 / stRibtgonm ol coronent | Ay éii?' 'S \kg2 (Vo0 S 4 0.1
(SILIGA, 129|465.0 Comm H- 13 |C-Or RTUmin)* Cl| (M) 1aEfl)*4 6)(VML—J2 of (1)
R¢=0.55, 100%
134 4721474 comm H-6 C-2
EtOAc
OH
=045,
135 HEX/EtOAc = [445/447] comm comm C-2
70/30
R¢=0.14 (SILICA,
136 483.0 comm H-13 C-2
EtOAc/HEX, 1/1)
R¢=0.17 (SILICA,
137 453.0 comm H-13 C-2
EtOAc/HEX, 7/3)
R¢=0.10 (SILICA,
138 475.0 comm H-11 C-2
EtOAc/HEX, 3/7)
R¢=0.15 (SILICA,
139 489.0 comm H-11 C-2
EtOAC/HEX, 3/7)
R¢=0.23,
140 HEX/EtOAc = |401/403| comm H-7 C-2
70/30
R¢ = 0.30,
141 HEX/EtOAc = 413.0 comm H-8 c-2
70/30
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Od 130, / \ R =0.24 (SILICA 453.0 CormH-13 G2 C EtOAc/ HEX, 4/6)
ONH "CH3 NH2 O131 0 1 Rf = 0.10 (SILICA, 453.0 CormH4 G2 o -

Et CAc/ HEXVO®34725BIACH3 CI H NH2 O 0 c1 Rf = 0.35 (SILI CA PCIAISEE/@336¢ HEX,
4/ 6) 440.0 Comm H 15 C-.2 HO CH3 C CHBNHZOCI o Rf = 0.17 (SILICA 133

- Et?‘ﬁa—mﬁ-u C 2 N, ~OH 1 H o2 W?‘Z‘Sﬁl—
PCT/ U403/ 05396 Rf (TLC sol verg ‘ﬂﬁynl_& y§¥ ge Bthesip Exanpl e
St ucthexample| (VI ) strucireRT ( nj ri) (I ‘éf f ?'iésﬁ 'ﬂ’% (\asiyry &r bf %"(‘T")' C
Rf = @ 55, 100% 134 472 | 474 i8)*C- ﬁM+H of (BFDAc = OH |1 pTOH NH2 O
_ (Vi
Rf = (. 45,
R¢ = 0.26 (SILICA,
142 423.0 A-2 H-13 C-2
EtOAc/HEX, 3/2)
R¢= 0.12 (SILICA,
143 453.0 Comm H-14 C-2
EtOAc/HEX, 4/1)
R¢= 0.33,
144 HEX/EtOAc = |412/414| comm H-9 C-2
70/30
R¢ = 0.29 (40%
145 419.0 comm comm Cc-2
EtOAC/HEX)

Footnotes:

*The following are the LCMS conditions: HPLC - electrospray mass spectra (HPLC ES-MS) were
obtained using a Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215
Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A),

5 and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray

jonization. Spectra were scanned from 120-1000 amu over 2 seconds. ELSD
(Evaporative Light Scattering Detector) data was also acquired as an analog channel.
Gradient elution was used with Buffer A as 2% acetonitrile in water with 0.02% TFA and
Buffer B as 2% water in Acetonitrile with 0.02% TFA at 1.5 mL/min. Samples were eluted

10 as follows: 90% A for 0.5 min ramped to 95% B over 3.5 min and held at 95% B for 0.5
min and then the column is brought back to initial conditions over 0.1 min. Total run time
is 4.8 min.

*comm means commercially available.

15 General Method D: Preparation of Formula (1) compounds via 6-bromo-benzofuran
intermediates (V1) and boronates (V) and (V).
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In General methods D-1 and D-2, the common intermediate, [(3-Amino-6-bromo-
5  benzofuran-2-yl)-(2,4-dichloro-phenyl)-methanone (VIIl) was used to prepare the 6-

substituted benzofuran analogs with formula (I). Compound (VIII) was synthesized from
4-bromo-2-fluoro-benzonitrile using three simple chemical conversions (see experimental)
as illustrated in the Reaction Scheme below. Palladium mediated coupling reactions
between (VIII) and arylboronic acids or boronates (VI) afforded the desired compounds
10  with the formula (). Alternatively, 6-bromo-benzofuran (VIlI) was converted to boronate

(V), which was then used to prepare the desired compounds via palladium mediated

coupling with arylhalides (VII).

Reaction Scheme for General Methods D-1 and D-2

Q:CN K,CO,/ MeOH/DMF QCN
Br Heat Br OMe

F
AICI, / DCM
0] Heat
R2
NH, Bror Cl
O an
N CN
o R
Br Base/solvent /@[ OH
(vim Heat r
Method D-1
Method D-2 RE B(OR),
(V1)
‘ NH, o Method D-2 NH
2

m NP
H,C._ OB 0 R > )
Ha:}(') W) R-Brorl R4 O R

3 CHS (V”) (])

15 When R'= low alky! in formula (1), it was prepared according to General Method D-

3. Intermediate (Vill) was acylated by the conventional methods followed by borane

reduction to form intermediate (1X). Palladium mediated coupling reactions between (I1X)
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'/ N W - 70/30 63 WO 03/072561 PCT/ US03/ 05396 Rf (TLC solvent) LC/ M
Synthesis Synthesis Synth. Exanple Structure of (VI) or O RT (mn)*

([ MtH] +) wD oghor2spr* (VII)** of (I) NHZ Oo cl Rf = 0.26 @BIrWSCHYs32 423.0
A-2 H13 G2 EQAC/HEX, 3/2) OXNCH3 F HNHZ Ocl Rf =0.12 (SILICA 143
453.0 C@rﬁ’ﬂ’%‘?bbﬁorﬁé@cid@orbdﬁb% W%ﬁcﬁééd thidtdésfrdd covhigounds With e forMu@3, 144 |
o/ HEX/Et CAc = 412 / 414 coommH9 G2 NHcH3 70/30 CI NHZ C Rf = 0.29
(40% 148)-0 419.0 Conm Conm G-2 N Cl - EtOAc/HEX) Cl  Footnotes: *The
followi ng are the LCVS gegékidn sumemeibE-Eenecral @etho@sngay nmass spectra (HPLC
ES-M5) were obtained using a GTson HPLC system equi pped with two G| son
306 punps, a Glson 215 Autosanpl eMethed 83 son di ode array detector, a YMC
Pro C18 colum (2 x 23mm 120 A), 5 and a M cronass LCZ single quadrupol e
mass spectroneter with z-spray el ectrospray ionization. Spectra were
scanned from 120-1000 anmu over 2 seconds. ELSD (Evgporative Light
Scattering Detector) data wlH: al so acquired as a r\?kliOg channel .

N —_— 0
Br 0O R 3 )
~ 0 R
(Viil) Br

gy R BOR), R-R1
0 (Vi) 0
/@j\g—Q - N\
R4 (o) R2 Br o R2
(1) (IX)
5 Example 146

Preparation of [(3-Amino-6-bromo-benzofuran-2-y)-(2.4-dichloro-phenyl)}-methanone

Step 1: Preparation of the starting material: 4-bromo-2-methoxy-benzonitrile
N

jod
Br O

CH

3

10 A mixture of 4-bromo-2-fluoro-benzonitrile (15.0 g, 75.0 mmol), methanol (30.4
mL, 350 mmol) and potassium carbonate (31.1g, 225 mmol) in DMF (150 mL) was stirred
under argon at 55 °C overnight. At this point TLC (100% methylene chioride) revealed no
starting material, and the reaction mixture was poured into ether (300 th) and water (150

mL). The layers were separated, and the organic layer was washed with water (150 mL.)
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G adient elution was used with Buffer A as 2% acetonitrile in water with
0.02% TFA and Buffer B as 2% water in Acetonitrile with 0.02% TFA at 1.5
m./ m n. SxopBemnseere eluted 10 as follows: 90% A for 0.5 mCa/usasfpsd t o 95%
B over 3.5 min and held at 95% B for 0.5 m'n_and then the c_oI urm_is
brOUgDiab@ﬁHné @0imlL) diedd @wawllgtzsg Sﬂtfétﬁcl[ a‘ﬁd%;gﬁééhtra?&ilflﬁ{def mMubédnEP Is 4.8

m n. conm neans, co rci avaj | abl e ner a D: Preparation
of For nHIESSYEy prewﬁﬁem‘é agéi%/b? &Tﬁroﬁ@n%ﬁﬁh%ﬁ'bef‘ﬁ?@ﬁv%ﬁﬁ avaite %th} 1) and
bor onat &% (@D, 21 (84 Y103 OFa5AT0 RIATL US03/ 0535 11t £ 3ay Lwgs et hods

for the pre aratlono ounds 'of ‘formula (1), are il ustratedlnthe
prep "g

React i ohizStile 483 $()"?H)EM|$6¢ TMWho@1ﬂlﬁTaﬁd5Eﬁ'2) and the Reaction Scheme for
r%horb@ﬁﬂlé’mté%éé‘?é}@r@bro%f'ﬂ beitie2.

t he common

Ceneg al g )
i nt er medi at e,

benzof uran-2-yl ) - (2, 4-di chl or o- phenyl) - methhanone (VI 11) was used to prepare
the 6- substituted benzofuran anal o th fornula (I). Compound (VII11) was
synt hesi zed from 4-brono-2-fluoro: nitrile using three sinple chem cal
conversions (see experinental) 85 ilMTus?fated in the Reaction Scheme

bel ow. Pal | agyifed bé‘lh% WWOWZMX&%%ZO%W% § Wl |)nm%|')ci|n

aryl boroni c acids or boronates afforded the desired compounds 10 with

t he for Fgthylgne)chlonde &2Gal) vas §d<g%i HroirsrbeneriseUd 4% 4 OB MMolisAiésnverted to
bor onat §tlrrlﬁ§/hndéf"‘éh%fﬂgdﬁ@§tn{o@.6ﬁbrlé$&d10trﬁm %%@tr%/%e%ﬁrlﬂé%(Pﬂﬂp\ﬂHé‘ds vi a

pal | adi um nmedi at ed coulol Ing with aryl halides Reaction” Schene for
Genk} al 2dAach 88 the-mixie) lefi-to reftkmnp@mepn wmtgbtvﬂf@\reagiommeta@n Biluted Ove

Al C 3 [ widetMh gpadé‘?a% washeY \ANHZNe@ér Bﬁné]an@ dﬁé&i b%r@h‘agr@suﬂn RdrRasp{esol vent
(VIl11) Heat OH 'Method D1 OR) 2" (VI NH2 Met hod D-2
solvent was removed at reduced pressure prowdlng (4 099, 95.2%) of 4 bromo-2-

hydroxy-benzonitrile as a slightly gray-colored product. '"H-NMR (CDCls) & 7.35 (d, J = 8.4
Hz, 1H), 7.19 (d, J = 1.4 Hz, 1H), 7.14 (dd, J = 8.4, 1,4 Hz, 1H), 6.15 (s, 1H); TLC R; =

15 0.78 (50% ethyl acetate — hexane).
Step 3: [(3-Amino-6-bromo-benzofuran-2-yl)-(2.4-dichloro-phenyl)-methanone

This compound was prepared from 4-bromo-2-hydroxy-benzonitrile (4.0 g, 20.3
mmol) in the manner described for [(3-amino-6-iodo-benzofuran-2-yl)-(2,4-dichloro-

20  phenyl)-methanone (Example C-1 step 2), affording 6.1 g (78 %) of [(3-amino-6-bromo-
benzofuran-2-yl)-(2,4-dichloro-phenyl)-methanone as a yellow solid. 'H-NMR (DMSO-d;)
87.96 (d,J=8.3Hz 1H), 7.74 (d, J = 1.6 Hz, 1H), 7.72 (dd, J = 1.7 Hz, 1.0 Hz, 1H),
7.56-7.49 (m, 4H), 7.44, (dd, J = 8.5 Hz, 1.7 Hz, 1H). MS LC-MS (MH" = 386.1), LC MS
RT: 3.68 min.

25 Example 147

Method D-1:

Palladium mediated coupling between [(3-amino-6-bromo-benzofuran-2-yl)-(2,4-dichloro-

phenyl)-methanone and arylboronic acids or boronates

The exact procedures described in Example C-1 step 3 were followed except

30  using [(3-amino-6-bromo-benzofuran-2-yi)-(2,4-dichloro-phenyl)-methanone (VIIl) instead
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ONH2 HBCOBORI HB3C 6 (V) RABrorl R&A/ O R H3CCH3 (VII) (1) 15
Wien R1= low al kyl in formula (1), it was prepared according to Ceneral
Met hod D-w® o3/ovassermedi ate (VI11) was acyl ated by the conwemttisosred3osret hods
foll owed by borane reduction to forminternediate (IX). Palladi um nedi at ed
COUP! | {2 b Do BHAihal 1) (54 MEHORL ARRH I ARTHHBIR DTHARer and

aryl boroni ¢ acids or boronates [%%a forded the desired conpounds with the
f or mul areagtion alggean 'P%f?uséﬂbﬁ*@mﬁi? §P2A Method D3 Method D3 0 NI -12
RAONH Br OR2 Br \ O4R (M I11)E eM4sB(OR)2 NRL (VI) ~OR2 R4 OR2
(1) (I'X) 5 Exanpl e 146 Preparatioﬁ?—cﬁm no- 6- br ono- benzof uran-2- |

Br OCI Step 1: Preparation

' 10 A

- (2, 4-di chl or o- phenyl ) - net hanone
of tghe startp arr@tf(ﬁ\rdf I 2 £dicNoR-plten
m xture of 4-Dbrono- uor o- benzoni g, mol ), nethano
(30.4 m., 350 mml) and potaSS|umﬁﬁﬁ@ﬁﬁ%ﬁe (31.1g, 225 mml ) in DVF (150
nm.) was stl rred under argon at 55 C oqun.lnl ght. At this point TLC (100%
met hyl ene chl oride) reveal ed no starting n@terl al, and the reaction
m xture was poured into ether (300 at er (150 m.). The | ayers were
separated, and the organic | ay S st h water (150 nL) 66

H,C
Step 1: Preparation of [3-Amino-6-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yI)-

benzofuran-2-yl]-(2,4-dichloro-phenyl)-methanone

HC CH,

10
A mixture of [(3-amino-6-bromo-benzofuran-2-yl)-(2,4-dichloro-phenyl)-methanone

(2.5 g, 6.5 mmol), potassium acetate (1.97 g, 19.5 mmol), bis(pinacolato)diboron (1.99 g,
7.79 mmol), in anhydrous DMSO was degassed under Ar for 30 min. Then Pd(dppf)2Cl»
(0.53 g, 0.65 mmol) was added, and the mixture degassed an additional 10 min. The

15  reaction was then heated to 100 °C for 3.5 h. The reaction mixture was then poured into
ethyl acetate and water. - The organic layer was dried with magnesium sulfate, filtered and
concentrated in vacuo. The crude residue was purified by silica column eluting with 25%
ethyl acetate-hexane and providing 1.2 g (43 %) of 3-amino-6-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzofuran-2-yl]-(2,4-dichloro-phenyl)-methanone as a brown

20  solid. "H-NMR (CDCl,) & 7.81 (s, 1H), 7.67 (d, J = 7 Hz, 1H), 7.60 (d, J = 7 Hz, 1H), 7.55-
7.46 (m, 2H), 7.34, (dd, J = 8.2 Hz, 2.0 Hz, 1H), 5.93 (bs, 2H), 1.33 (3, 12 H). MS LC-MS
(MH* = 432.3, 434.2), LC MS RT: 3.95 min.
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WO 03/ 072561 PCT/US03/05396 and brine (50 nlL), dried over My2SO4,
filtrated, and concentrated under reduced pressure, providing (15.2 g,
95. 5% ofwo-Bomser 2- net hoxy-benzonitrile as a white sol i dPCT/USoMERIC CDCl 3)
6 7.41 (d, J =81 H, 1H), 7.16 (dd, J =8.1, 1,6 Hz, 1H), 7.13 (d, J =
1,6 Hateplp: Hrepdrafich 663-atihe-6 T '
Preparation of the internediate: ydr oxy- enzoni tri
To a stethaeonss| uti on of 4- brono- 2- met hoxy-benzonitrile (4.60 g, 21.7 mol)
in methylene chloride (20 nlL) was addeqL]HaI um num chloride (14.5 g, 108
mol ). After stirring under an arg 3 rmsp;here for 10 mn, nore nethyl ene
chloride (30 nL) was 10 added, ang £ redieft to reflux under argon
overnight. The reaction was theg 0 ed et hyl acetate, washed with
water, brine, and dried over nesi um sul f The solvent was renoved at
reduced pressure, providing ( 099, 95.2% o

hydr oxy- benzonitrile as a slightly gray-col ore(tlproduct " H NVR (CDCI 3) 6
735(dJ 8.4 Hz, 1 H,H% 19 (d, J = 1.4 Hz, 7.14 (dd, J = 8.4,
1,4 Hz, =15 0,7 0% et hexane) .
Step 3 [ (5T FITBO IS HERIGHOa DIOTO 3&@8{\@5\6@58 3BT Rke hanone
NH25 O l@lng Be n@r{neﬂiesc}'be@ ot PBRMIHOB V@ﬁ\eﬂfyﬂpﬂfc@dlnﬁlr)ﬂnbenzofuran 2-yll(2,4-

4-b d t d bed
for L BBV v rons SFare 58 pb 23 HoHIhA S SR PIHRE Ranone.
( Exarrpl (- e@wLpaéﬁm) t?énzoﬂfrémlz%qg 4Eii|c3hlcgo(o718n% methanbRe agianetiéw bsIRITH-

benzof uran Zpy%% 4-di chl or o- phen )6 met hanone_as a S}/el I ow solid, 'H NWR
(DI\/BO 67 (5id J8831H§1Fi)¥|)5 53U (), 552749 @na). 449y 347 72 (d

d, J = (n, 4H szzs izq (b%,,Jil:H) Hz, 1?4)5@01(5592(—%2 #ﬂq, J7- @iz, 19128 (EJ& S Hz, 1.7
m n. 25 Exanple 147
MetWod It fH)PMS h%“ﬁﬁﬂ'ﬂ'édréﬂ@& %%Eﬂ i—ﬁd\”%&TmeAeW i

[ (3-am no- 6- br ono- benzof uran- 2- |Exambid44d chl or o- phenyl) - met hanone and
aryl boroni c acids or boronates Th x%c procedures described in Exanpl e
C-1 step 3 were foll owed except 3&‘—9&9—%—

[ (3-am Wéa?@arlélti@ﬂifaf KgBI2{ 211 Wicklorsibent @i 43-Hictilamifo paaroflianieyPatsnyd- (VI 1 1)

i nst ead

acetamide

H’CHs

O
saala

NH Cl
hig

15 0
Step 1: Preparation of intermediate (6-Bromo-3-methylamino-benzofuran-2-y1)-(2.4-

H,C

dichloro-phenyl)-methanone

“’CHs
0]
N cl

Cl

Acetic formic anhydride was made by the following method: Formic acid (1.5 mL,
20 39 mmol) was added dropwise into acetic anhydride (3 mL, 32 mmol) in a 250 mL flask in
an ice bath, followed by gentle heating at 60 °C for 2 h. To the cooled flask of acetic
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[ (3-am no- 6-i odo- benzof uran-2-yl)-(2, 4-di chl or o- phenyl ) - net hanone (1V).
Simlar weaswimsnl al so can be found in Exanple D3 step 2PCEAmNpIBILALS
Met hod D-2 5 Preparation of

[ 3-am rf@nﬁc(aﬁhﬁiri% I(2 B"éﬁﬁ‘%% a@éé@ﬂfe%oﬁﬂmﬁnﬂd-Ah&Mﬁ-ﬁrdiﬁﬂ BérroRramyply))-
met hanone NH2 H3C Step 1. Preparation of

[ 3- A rig-4sdichiong: @egyle mwﬁyrewe%awlﬁm%%? .gy 1p.mmol, 1 eq) in

aggzof LQ"Oaf'ﬂL%hMi/drOlﬁrﬁleﬁF?gﬁ@réﬁdﬂoﬁ%@%f)ux@@bh%‘%‘%r AR 1Qts bBelid €I 0 O H3C
Xtu

[ ( 3- amiRfeciBiaiedwblaearrag thedisastion. ) Theowhitefolie wae dlipted put \washeh WHBAEF (2.5 ¢,

6. 55M0] Nk, grRAGATSIIM SRl At drdd e was tHh Bmidilvas siipshBédwc@ ML - bor on
(1. 99 g, . ol I n anhydr ous DVMSO was degassed under Ar for 30 mn.

Then Pmmmrmmzthy@lfs@ (§,mlp 3BnmmrbR)S emvasfdead dErpyissie aniisq bate- degassed

an addit{Rabtichnifiuie wad8tirket! QRS ide PRSP 310 mMledkf@nbavaMUdedf or 3.5 h.
The reaction mxture was then poured into ethyl acetate and wat er. The

or gani cStirrggder angthenBP aun wilbe reasiere g1iwesvas aveROrated ogiveioraaRistickyncent r at ed

| n vaCLiﬁate?Fae wm.tédé%na %EQ%Mhl%Lﬁddfd omété *tHé ﬁ&t&@'aHH‘ﬂqé?édﬁblm% with 25%
et hyl acet at e-hexane and provi g? d(
ﬁ-, ndegwyad by gltrgﬂqrthl-mT&rq};ﬂwas concentra ed and the reS|due was purified by

[1 3, 2]I\WP9€§QBBE&E?W@7M§2(WN§P6M -BFdio- g'rb(étiwylér(ﬁmﬂj sar&bﬂupdrpz@??m) met hanone

as a brown Jaw Hz,
1H), 7c6@1l<qr@ phgny)- meﬁhpnomﬂyvasapbtame ssyelow sofiyl, P-HUR (CREL) § 9%, 2 Hz, 2.0

Hz, 3 - 34. 2 LC
e 3 Horogd: 8014030000 w=dsS37 o tios B NG M (o 18 435 7004 434 2).

5. b nisBobEIHBITES (plrehiE) I DoR B6ftalaia D12 A0 (< 360 LMEHOMhan | -
Met{BanqQRA*=398/400/402; R; =0.72, 50% EtOAc - HEX.

Step 2: Preparation of N-{3-[2-(2.4-Dichloro-benzoyl)-3-methylamino-benzofuran-6-yl]-

phenyll-acetamide

A solution of (6-Bromo-3-methylamino-benzofuran-2-yl)-(2,4-dichloro-phenyl)-
20  methanone (100 mg, 0.25 mmol) in ethylene glycol dimethyl ether (1 mL) was degassed
with argon for 10 min. At this time degassed 3-acetamidobenzene boronic acid (49 mg,
0.28 mmol, 1.1 eq) in ethylene glycol dimethyl ether (4 mL) was added followed by [1,1’-
bis(diphenylphosphino)-ferrocene]dichloro-palladium(il) complex (20 mg, 0.03 mmol, 0.1
eq) and 2M aqueous sodium carbonate (0.63 mL, 1.25 mmol, 5 eq). The reaction was
25  bubbled with argon for 10 min and it was heated to 80 °C for 5 h. The reaction was
diluted with EtOAc, washed with water and brine. The organic layer was dried in vacuo.
Purification using preparative TLC gave 66.4 mg (59%) N-{3-[2-(2,4-dichloro-benzoyl)-3-
methylamino-benzofuran-6-yl]-phenyl}-acetamide as a yellow solid. "H-NMR (CDClg) &
8.0 (broad, q, J=5.6 Hz, 1H), 7.91 (d, J=8.4 Hz, 1H), 7.63 (broad, s, 1H), 7.50 to 7.33 (m,
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Nl-12 Od OH3C Cd This conpound was prepared from

1- br ono- 3- et hyl - benzene (0.06 g, 0.30 mmol) 5 using the manner descri bed
for [3-anwvo®3@7358t met hyl - pyri dydi nyl) - 1- benzof ur an- 2-yl ] ( 2C4/US03/05396

di chl orophenyl)rret hanone (Exanple G2 step 2), affording 35.1 ng (37 % of
[ 3-am ng4$3.42 (d, J=5.6 Hz,3H), 2.21 (s, 3H), MS LC-MS MH*=453.2/455.2; R;=0.13, 50%
(3-ethyl- henylaﬁqbenzofuran 2- yI] (2, 4-di chl oro- phenyl) - net hanone as a

yel low § /%Qr FBEXy NMR (CDCI3) S 7.67 (dd, J = 8,1 Hz, 1H), 7.56-7,53 (m
1H), 7.55-7.%% éﬂ’ﬁbr Mpo%déﬁ‘r'?a@éB c%mbe‘lH'Qpar@d #Pltké- n?élnr&afjals ddscribddHz, 1 H),
604(bs 2H) , a, t, Hz, 3H). M5 LC-MS
(MH+ = abayedy an@QSImg hq@ﬂ(@rﬁﬂs starting mﬁtﬁrla@m&meereednb/ avw/é@%an%oethe

Pregar ad e s%fof which is taught herein, and using the process described above or other
N{3-f2-(2,4 chl or o- benzoyl )-3- met hvl am no- benzof uran-6-yl | - phenyl } -

acet ani %tandandehsmloa\prepesseﬁ nowinealy 15 0 Step 1: Preparation of

i ntermediate (6-BronD-gnEe) Bt gy REeAAIHIA; el d 2. 4- |
di chl aro-phenvl)-ngethanone N CH: Aceflc formc anhvdride
was rade by|the foll ow ng nethod: Formc aci d (1. m., Zerﬁﬁeg,’g‘rol) wefs
addeq _dropwjse into acetic a1Ry(tlILCelelv(a&) TLJ.CBWS ynthesis @ 250 ni| $yrdBl] i n
an i E*HAPIR) f ol | BFREUSY gent | glﬁ&_ (,@_q_lg fl O (- PHMMY ¢ @ed
flas of acetic 69 WO 03/072561 )USO E)SS(J form c jankyigri de%? .9 eq)
was gdded the solution of (3{An no-6-brom-benzofluran-2-yl)-
(2, 44di chl of o- phenyl ) f'fref hanpne prepared|according to method D (p g, 13
mmol | 1 eq)|in cl
150 RT =4.17 410.3 comm comm D-2
Cl
CH,
H‘CHS
o]
151 ; © | Re0-13 @ 50150 453.2/455.2 D-3
. . comm -
O Q EtOAc/HEX comm
HQC\H/NH a
O
152 RT =3.94 416.1 comm comm D-1
R¢ = 0.09 (50%
1563 489.0 comm H-4 D-2
EtOAG/HEX)
R¢= 0.19 (75%
154 454.0 comm H-5 D-2
EtOAG/HEX)
155 RT =4.33 402.1 comm comm D-2
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20 nL anhydrous THF. The reaction was refluxed at 70 C for 40 h.

solid precipitated while cooling the reaction.

out, washwo 0siotds¢iTHE 5 and dried in vacuum oven.

formed was suspended in 40 nL THE and borane nethyl

Lots of
The white solid was filtered
The pr odaTtUSKRBS3POIUS
sulfide (3 nm, 32

mol ,[Z°5 eq) wWas added ar opwW se 11 am 1 ¢e patn. | Tne T EACtT O T Xtur el was
stirrpd in the ice bath for Eli]QLégoWéntmth%rl\% V\@gntﬁgggjs)’"tbﬁ'?f g0
anot hiExamslel Teructarct i on evapor atle g| \eB(y&en e
mat er] al . ite solid was fornmer RiHmin* agdiMtlE gaef AIb™t h xtu eoféll)ld the
solid was 10 renoved by filtrnation. The filtrate|was conver‘ﬂ)atej and [ he
resi dpewas [purified fmy,  MPLC U:si ULdge) 700y (149 —of
A 4- di chl or o- phenyl ) - e hanonﬁ was
b 7.98 (broad, m 1 7.B2
AM3.1(d,| o@mHz| 1HK), V.BDL (d
: J=2 Hz, 1H),| 2. 40 (s 3H).
LC 15 M—k?&%lCAOOI 402 RfC"O 72, 50% El OAC - HEX. Step|2: Preparati oH*n of
N-f 3-f 2- (2. 4- Di chl or o- benzovl|) - 3- net hyl afri no- benzof ur an- - vl | -
phenyj | - acefam de N— CMs \N ¢ H3CYNH CI O A so¢lution pf
(6- Brjono- 3- o en&ofuran 2-yl)-(2, 4-di chl oro-phenyl )- 2D net fanone
(100 Iy iyl ene gly | et (1 s|d sked
W th ra5o7(r)1 fo S tFiaJrrej':&(?wa>sezg"%§é aget a'rrr}l dobg1rc132rre"ﬁlz1 bo@%ﬁi
acid }(49 ny, 3. , eq) in ethylene glyc¢ol dinethyl ether (4 i)
was ded f ol I owed by [1,1'-
bi s( qf phenyl phosphi no HTerrO( eneJ di chi or - pal Iadijum ') _conptrex (20 S
0. 03 jmol , 2M, aqueous sodi un car bondte (0.6 m, 1.p5 #1 5
eq) . h¢5ge< ubbl e arg r and [t 5 Reatled to
80 CJfor Was %m%fged M t 66% OAc, H;h\/vglsh d Umsth wal?%? and
bri ng. The )rgan@c | ayer vas|dried in vaguo. Pufi ficati En usi ng
prepdrative| Tl Ctgave 66.4 ngl(59% N {3-12-(2. 4-dichloro-benzoyl)-3-
met hjlr am nof - phenyl }-acefam de a$ a yelljow solid 1H NWR
(CDCIRB) S 5.6 Hz, 1 H}| 7.91 (d, J=8.4 Hz, 1 H, 7.493
(brogd, 189, 8 (MT=Z% WO 03146712561 R&T/ USO8nb396 D-gH)J,
3.42|(d, J=b.6 s, 3H. Ms LG M5 MH=453. 2/{455. 2; Rf =0. 13,
50% |Et OAc conpounds i n| Tabl e 3|[can be jprepared in |ilke
manngr—as—tde y—choostag—tpe—appropriate—Start+ng—paterHal s
that Jare re nd/ or the
160 RT =3.58 437.2 A-2 comm D-2
161 RT =2.89 423.2 A-2 comm D-2
162 RT =3.00 437.2 A-2 comm D-2
163 RT =3.82 405.2 A-2 comm D-2
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5 synthesis of which is taught herein, and using the process described
above or other standard chem cal processes known in the art. Table 3
Exanpl es @prshexsszed usi ng Method D Rf (TLC sol vent) LC MSPETrisSh&6i3ge
Synthesis Synth. Exanple Structure of (VI) or O RT (mn)* ([MH +) of

(rrn)fFcvrr)y T or (1) -NHjroc I ORI = 4. I7 410. 3 éﬂfﬁﬁ?mw””u‘
CH3 N CH3 ©O151 ClI O~ 1| Rig ?\%%?50 2 . cloPhtieesifm
Et OAdExmplel3CUNHsGict@eNH2 O ST BRT LER 2 %‘%@'.‘%‘sgom\@m wi |
cl Hf Oo c| Rf = 0.09 (50% [159r RT/(min)* 43d[NHPHmm ¢f(UW)"D- 2 b‘-ﬁémc lER) | NH
Cl Of p- CH NH2 O C Rf ={0.19 (75% 1%4 454.0(Comm H-[5 zg~- NH|CI
Et CAQFHEX) R =0.21 (50%
EtOAc/HEX);
164 CONTAINS ~5% 489.0 comm H-4 D-2
IMPURITY (BIS-
ADDUCT D)
R;=0.3 (50%
EtOAc/HEX);
165 CONTAINS ~5% 504.0 comm H-4 D-2
OF THE BIS-
ADDUCT D.
166 RT =4.37 4021 comm comm D-2
167 RT =3.06 458.0 comm H-1, H-3 D-2
R¢=0.08 (50%
168 473.0 A-2 i H-4 D-2
EtOAC/HEX)
169 RT =4.03 488.2 comm H-2,H-3 | D-2
170 RT =3.91 4741 comm H-2, H-3 D-2
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H3C NH NH2 H3C 155 |
03/ 072561 PCT/ US03/05396 Rf (TLC solvent) LC/ MS Synthesis Synthesis Synth.
Exanpl e Svowspmser of (V1) or O RT (mn)* ([ MH +) of (I PCT/US03/033p9

o |

RT = 4.33 402.1 Comm Comm D- 2

s cl

71 WO

(Vi)y** NH2 O Cl 156 RT = 3.54 444.1 commH3 D2 OSCH3I Cl NH2 OC
157 RT = F. 41 2238. Z conmmepnm -2 S, g3 O NAZ O O 18%0 RT - 3.9
460.1 coomH3 D2 0=S=0 cl &:H‘?‘_(L'\Iygl Q &%o = ?5 nthesis) sD\-n%hcomn
t L nthes .
D2 |ecenpiad| F NH2sticture AL CLBiven Sl of(Vhor |
Or RT (min)* (IM+H]+) of (ll)y** of ()
(VID**
R 0.59 @ 50/50
171 441.1/443.1 comm comm D-3
EtOAc/HEX
R0.70 @50/50
172 426.2/428.2] comm comm D-3
EtOAc/HEX
cl
o R¢=0.28 @50/50
173 489.1/491.1 D-3
O Q EtOAc/HEX eomm comm
HC g NH cl
T
0
R=0.76 @ 50/50
174 410.1/412.1 comm comm D-3
EtOAc/HEX
R=0.74 @ 50/50
175 464.1/466.1 comm comm D-3
EtOAC/HEX

10

Footnotes:

*The following are the LCMS conditions: HPLC - electrospray mass spectra (HPLC ES-MS) were

obtained using a Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215

Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A),

and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray

ionization. Spectra were scanned from 120-1000 amu over 2 seconds. ELSD

(Evaporative Light Scattering Detector) data was also acquired as an analog channel.

Gradient elution was used with Buffer A as 2% acetonitrile in water with 0.02% TFA and
Buffer B as 2% water in Acetonitrile with 0.02% TFA at 1.5 mL/min. Samples were eluted
as follows: 90% A for 0.5 min ramped to 95% B over 3.5 min and held at 95% B for 0.5

min and then the column is brought back to initial conditions over 0.1 min. Total run time

is 4.8 min.

*comm means commercially available.
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Cl 160 ORT = 3.58 437.2 A2 coomD-2 ONF HNH OC 161 o RT = 2.89
423.2 A-2 coomD-2 CONH2 F NH2 OCl 162 | \ RT = 3.00 437.2 A-2 conm D-2
ON~ F WHOSM2863 0 ~ C| RT = 3.82 405.2 A-2 conm D-2 ERTRISTR03

03/ 072561 PCT/ US03/ 05396 Rf (TLC solvent) LC/ MS Synthesis Synthesis Synth.
Exanpl eeshéﬂe\pmwh@dca‘ Pefiaratisn SIN-HEtetdbyBic sublstititddBeofrand ) ** (VI1)** of
(1) NH, OR 50% 0 C1 Et OAC/ FEX) . 164 AINS - P5% 489. 0 Conm H- 4
D2 0 HN, SlMetb@délE1 apyilystijated méﬁ%Ggmj@b?e ion gahemes bglow. wey, o C1
Et CAc/ |'ﬁ_ﬁé)meaﬂf\@%séd'lto breﬁ?grﬂamlesﬁ%ﬂﬁgﬁv@nméﬂeﬁ"%b’étlt@lw‘ér@|attgf_he-BHE BI' S

H C N CH, Al
to the benzofuran core through a nitrogen atom. Examples E-1 through E-4 describe

5  various ways to prepare the properly substituted 2-cyano phenols (intermediates XI or
Xlll). The condensation of (XI) or (XIll) with 1-aryl-2-haloethanone (lll) under basic
conditions (such as cesium carbonate, potassium carbonate, sodium carbonate, DBU), in
a solvent such as DMF, MeCN at temperatures between room temperature to 100 °C to

give the desired products with formula (1).

10 Reaction Scheme for General Methods E-1,E-2, E-4
CN BnBr / K,CO4 CN
LI, v X
MeCN / Heat
' OH © ea | OBn

R—H
Metal mediated

CN CN
e 4
4 R OBn

R OH

(X1) o (X)

RZ)J\/Br or Cl

(i

Base / solvent

Heat
RG
] NH,
R 0
A\
R* o R

75



OC 166 o/ \ RT = 4.37 402.1 CoomCommD-2 QCH3 CI NH, o C 167 [/ \
RT = 3.06 458.0 CoomH1, H3 D2 SXH C ONH, Oo C Rf = 0.08 (50% 168
I/ \ 473W0 0802564 D-2 0 O - EtOAc/HEX) N S.CH F H NHz POTQiS03/85396 O 169
RT = 4.03 488.2 coomH2, H3 D2 H3cy COCI CH3 NHz OC 170 RT = 3.91

474.1 coonmH2, H3 D 2Re§btno@ SEhanie3fol OcharaPiidhpd H26T/ US03/ 05396 Rf (TLC
sol vent) LC/I\/IS Synt hesi s nt hests Synth. Exanple Structure of (VI) or O

RT (min)* ([MH+) U °f1,3(dir}1eth§limicla)z3|i?one /@CN
o

NaHMDS / Heat OH

(XI) = X

Base / solvent

0]
Heat
R /U\/Br or Cl

(1)

Example 176
Method E-1

5 Preparation of 3-[3-amino-2-(2,4-dichlorobenzoyl)-1-benzofuran-6-vyll-1,3-oxazolidin-2-

one

Step 1: Preparation of starting material: 2-(benzyloxy)-4-iodobenzonitrile
N

o

10 A mixture of 2-cyano-5-iodophenol (963 mg, 3.93 mmol), benzyl bromide (0.51

mL, 4.32 mmol, 1.1 eq), and potassium carbonate (597.5 mg, 4.32 mmol, 1.1 eq) in
anhydrous acetonitrile was stirred at reflux under argon for 17 h. The resulting reaction
was poured into ethyl acetate (300 mL) and water (150 mL). The ethyl acetate layer was
washed with saturated aqueous ammonium chloride, water, and brine. The organic layer
15  was then dried over sodium sulfate, filtered, and evaporated under reduced pressure to
give a white solid (1.31 g, 99.5%). GC-MS (ES MH" = 336); TLC R; = 0.27 (5% ethyl

acetate — hexane).
76



NNCH3 Oa Rf 0.59 @50/50 171 O/ \ 441.1/443.1 comm comm D-3 Et OAc/ HEX
o,Noci NCH3 O 172 C Rf0.70 @0/50 \ / [ \ 426.2/428.2 conm conm D3
Et CAc/ HEXWO 03@H36CI NCH3 Oo ci Rf = 0.28 @0/50 173 | PCT/U$8903896191. 1
coomcommD-3 - EtQCAc/HEX HBC.SNHC n OO0 NCH3 174 Oo ~jJfT11

Rf =0. 76 @50/50 410.1/412.1 commcomm D-3 EtOQAc/HEX CH3 CI NCH3 O 175 |
| / o c_l| 50/50 464 1/4661comncomnD3 EtOAc/HEX ci FFF
Foot not &R < 2l pladingmateral 2-(hanzy A $0-1, 38 dir-3 trospray
mass spgyg_erngo,(,ﬁfgc ES- Mb) vvere obt ai ned usi ng a G| | son HPLC system

equi pped wih two GIlson 306 punps, a Glson 215 Autosanpler, a Gl son

di ode array detector, a YMC Pro C 18 cg (2 x 23mm 120 A), 5 and a

M cromass LCZ singl e quadrupol e ng Spectroneter with z-spray el ectrospray

T

0

5 A solution of 2-(benzyloxy)-4-iodobenzonitrile (400 mg, 1.19 mmol), 2-oxazolidone
(519.6 mg, 5.97 mmol, 5.0 eq), copper (140.3 mg, 2.21 mmol, 1.85 eq), potassium
carbonate (240.8 mg, 1.74 mmol, 1.46 eq), and potassium iodide (309.1.mg, 1.86 mmol,
1.56 eq) in anhydrous N,N-dimethylformamide ( 4.8 mL) was stirred at 150 °C for 19 h.
The resultant orange reaction was diluted with ethyl acetate, washed with water, brine,

10  and dried over magnesium sulfate. The solvent was removed at reduced pressure and
purified on the MPLC (Biotage) eluted with 4:1:5 v/v ethyl acetate — dichloromethane —
hexane to afford 142.6 mg (40.6 %) of the product. 'H-NMR (DMSO-dg) 5 7.73 (d, J = 9
Hz, 1H), 7.54 (d, J = 2.4 Hz, 1H), 7.49 {0 7.34 (m, 5 H), 7.25 (dd, J = 8.7 Hz, 2.1 Hz, 1H),
5.27 (s, 2H), 4.45 (t, J = 8.1 Hz, 2H), 4.07 (t, J = 8.7 Hz, 2H); LC-MS (ES MH" = 294.9,

15 RT=2.82 min).

Step 3: Preparation of 2-hydroxy-4-(2-oxo-1,3-oxazolidin-3-yl)benzonitrile
N

Z
3, L
H
o\/’,\‘ o
To a dry flask charged with 10% Pd/C (14.0 mg, 0.05 mmol, 0.1 eq) was added a
solution of 2-(benzyloxy)-4-(2-oxo-1,3-oxazolidin-3-yl)benzonitrile (140 mg, 0.48 mmol) in

20  1:1 v/v tetrahydrofuran — ethanol (16 mL). The reaction mixture was hydrogenated under
an atmosphere of hydrogen supplied by an attached balloon for 16 h. The reaction was
filtered through a pad of celite, and the filtrate was concentrated to afford 90.5 mg (93%)
of a white solid. "H-NMR (DMSO-dg) § 7.53 (d, J = 8.4 Hz, 1H), 7.31 (s, 1H), 6.95 (dd, J =
8.7 Hz, 1.8 Hz, 1 H), 4.40 (t, J = 8.7 Hz, 2H), 4.00 (t, J = 8.4 Hz, 2H), 3.25 (broad s, 1H);

25 TLC R;=0.14 (75% ethyl acetate — hexane)
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i oni zation. Spectra were scanned from 120- 1000 anu over 2 seconds. ELSD
(Evaporative Light Scattering Detector) data was al so acquired as an anal og
channel . wQrag7zmnt el uti on was used with Buffer A as 2% a®ewrarsnd/oisbe in
water with 0.02% TFA and Buffer B as 2% water in Acetonitrile with 0.02%

TFA at diep Mr%bé}atlm @@Mﬁb@-@t@&i@ﬁlo%eﬁﬁo%%ﬁ -beviur@feyil-for 0.5 mn
ranped tTo over mn an at for O. mn and then the
col um @x@zglidipgtanehack to initial conditions over 0.1 min. Total run tine
is 4.8 mn. **conmneans commercially ayail able. 74 WO 03/ 072561

PCT/ US03/ 05396 Ceneral Method E Dr epdr at i ioon of N-Heterocyclic-substituted
Benzof urans Methods E-1 to E- W atedan the General Reaction
Schenmes bel ow, were the nean oopr epare exanples in this invention
where R4substituents are attdch d to the ofuran core through a
nitrogen atom Exanples E-1 through E-4 deseri{ be 5 various ways to prepare
the properly substituted 2-cyano phenol s (i nternmedi ates XI or X111). The
condensat i on_of gXI) or (Xl ll% with 1-aryl - 2-hal oet hanone (] 11) under basic
condi tions (S@elstied seldiamef Zahysberet4(2- wa&qxam'@ar%%wm%rw%mg,

car lgonag 89 nkRf) and 2.2 @-tﬁ&hdﬁ@ﬂéeté&%‘?\oﬁé 19\Fs miyE&Db MmébleMBRIFIUr es bet ween

roomtenperature to 100 Cto give the desired products with formula (1).
10 ReaciityAraseHéNedimethyfrmapide (i mbdyasadded potagsium cenpopaisy(68.0k0%03 ON |\

OH MeCNy 4g Hﬁﬁ&l i, S%E\Zemg%é"o%b@lreamﬁgh aliagke vieY Jtlrr@Ei' at B8 °C fErd’rE;Q 4The E 4 R CH
R OBn (Xll) Br or |) Base / solvent Heat *"'2 R5 O
resulting dark wine color reaction was poured into ethyl acetate (100 mL) and water (50

..3

mL). The ethyl acetate layer was washed with saturated aqueous ammonium chloride,
10  water, and brine. The organic layer was then dried over sodium sulfate, filtered, and
evaporated under reduced pressure. The crude product was purified on the MPLC
(Biotage) eluted with 60% ethyl acetate — hexane. Crystallization from dichloromethane —
hexane afforded the benzofuran as an orange solid (43 mg, 36.2%). "H-NMR (DMSO-d;)
5 8.01 (d, J=6.0 Hz, 1H), 7.93 (s, 1H), 7.73 (dd, J = 1.8, 0.9 Hz, 1 H), 7.63 (dd, J = 8.7,
15 1.8 Hz, 1H), 7.55 to 7.52 (m, 4H), 4.43 (t, J = 8.7 Hz, 2H), 4.07 (t, J = 8.7 Hz, 2H); LC-MS
(ES MH" = 391/393, RT = 3.00 min.).
Example 177
Method E-2
Preparation of (3-Amino-6-morpholin-4-yl-benzofuran-2-yl)-(2.4-dichloro-phenyl)-

20 methanone

NH,
0]
Al

Cl

Step 1: 2-(benzvloxy)-4-(morpholin-4-yl)benzonitrile
N

SARR®

A solution of 2-(benzyloxy)-4-iodobenzonitrile (350 mg, 1.04 mmol),

25  tris(dibenzylideneacetone)dipalladium(0) (95.6 mg, 0.10 mmol, 0.1 eq), tritolyl phosphate

) 78



R2 R4 R3 (1) 75 WD 03/072561 PCT/ US03/ 05396 Reaction Schene for General
Method E-3 COOMe 1, 3-d i nmethylimidazol i none/ CN N OH NaHVDS / Heat N
a OH (XIwWpogHrasb) Base / solvent O Heat R2'-~Br or O  @CIrIyso3/Hdd2s O CN O
R2 (1) Exanple 176 Method E-1 5 Preparation of

3-[3- an(lgecarag(@:s{lndh&hd)grea ) aERYIuhT ArlRAc@id 280 :08ny 4. 921ma1d1)>@8@h) il n-2- one
NHZ G N Oo C . Preparation of startln;garrrater

2- (benzwwségﬁ)us@@@a%ér?zrah)ws fiegasged upder AOOR- apémafmorphohne (0.22

2- CyanomB_ 29@19’%‘&”9'4 o9 63s BHded a9§ tmabtlorﬂﬂ&ﬁ)fém}%%mrg@a(@ Ciordlp, 4. 32
mmol, 1.1 and pot assi um car onateSé?]e d{lg , 1.1 eq) in
anhydroﬂ@e @@éﬁ%\rv@s dlit&ewgh st} 3csiptatwashied withyyaless b&m%@ﬁdﬂﬂﬁd o¥eth. The
resyl tipgg rﬁé‘s@\&‘rﬁ s0Rfbte WRRe Q&Vérﬁ%s%@m@é&‘éﬁ' re@GEIdrEsduR) @nblihe &deWat er (150
m.). The eth acetate | ayer was d wth saturated a%ﬂ?ous anmoni um

Thl or 1 dBatorabens PEREUBNANPHA B e dy i 38% alad coneiEabBa touer Sod um
sul f at extrdhi b8 5aH (ANFUS KRR AR URIRIME BONREHA N ESSRMS 5P(m, 6H)

6.70 (d, J = 2.1 Hz, 1H), 6.59 (dd, J = 8.7 Hz, 2.1 Hz, 1H), 5.24 (s, 2H), 3.70 (t, J = 5.1
Hz, 4H), 3.29 (t, J = 5.1 Hz, 4H); LC-MS (ES MH" = 295, RT= 3.09 min); R = 0.17 (30%
10  ethyl acetate — hexane).
Step 2: Preparation of 2-hydroxy-4-(morpholin-4-yl)benzonitrile
N

ol
l/\N O,H

0]

To a dry flask charged with 10% Pd/C (25.0 mg, 0.08 mmol, 0.1 eq) was added a
solution of 2-(benzyloxy)-4-(morpholin-4-yl)benzonitrile (250 mg, 0.85 mmol) in 1:1 v/v
15  ethyl acetate — ethanol (8.5 mL). The reaction mixture was hydrogenated under an
atmosphere of hydrogen supplied by an attached balloon for 16 h. The reaction was
filtered through a pad of celite, and the filtrate was concentrated. Crystallization from
dichloromethane - hexanes gave 164.2 mg (94.7%) of a white solid. 1TH-NMR (DMSO-dg)
8 10.64 (broad s, 1H), 7.33 (d, J = 9.0 Hz, 1H), 6.49 (dd, J = 9.0 Hz, 2.1 Hz, 1H), 6.34 (d,
20 J=2.1Hz 1H), 3.68 (, J = 5.1 Hz, 4H), 3.15 (t, J = 5.1 H, 4H); LC-MS (ES MH" = 205,
RT= 2.01 min); R¢ = 0.21 (50% ethyl acetate — hexane).
Step 3: Preparation of (3-Amino-6-morpholin-4-yl-benzofuran-2-yl)-(2.4-dichloro-phenyl)-

methanone

25 To a stirred solution of 2-hydroxy-4-(morpholin-4-yl)benzonitrile (75 mg, 0.37
mmol) and 2,2',4’-trichloroacetophenone (123.1 mg, 0.55 mmol, 1.5 eq) in anhydrous
N, N-dimethylformamide (3.7 mL) was added potassium carbonate (76.1 mg, 0.46 mmol,
1.5 eq), and the orange reaction mixture was stirred at 80 °C for 17 h. The resulting dark

wine color reaction was poured into ethyl acetate (100 mL) and water (60 mL). The ethyl
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give a white solid (1.31 g, 99.5%. GC-M5 (ES MH+ = 336); TLC Rf = 0.27 (5%
ethyl acetate - hexane). 76 WD 03/072561 PCT/ US03/ 05396 Step 2:

Prepar at iwp oaf072s6arti ng material: 2-(benz |1 oxy)-4-(2-oxoPCTASoxe30¢ i di n- 3-
yl)benzonitrile N NNa OO 5 A solution of

2- (benzyep/in érwwwm%mgatu@te@%@em arilanlbﬂlui’ﬁ@ﬂémdezvﬁl@z&ldlﬂ%e (519.6
ng, 5.97 mmol, q) per (140,33 pot assi um

car bonathe qrgartic @yﬁﬁ;waqfhm pverlsodwnégﬁqfatearfﬁerﬁet%&ds%wr%%ﬁ Prder309. 1 ny,
1.86 mMlyced éﬁ&u?él)THé‘crﬁH@}SQfd@HﬁN% Mrficaehiine MPLERB S ) 4ifediivith wWas

stirred at he resul tant orange reactlon was diluted with

et hyl a8 eihyl ackiai® edewpra %/ts@."lzam fram ethgr amxenq diprdecihebegrefsramm

sul fzat A S re [ on the

VPLE (555 e Gy fHoed 70 AONAR (DRISCR 7 50 U 83, AL A"
hexane tH), &b gnd2 tlé),27636g0@chex Z:H )94.98(dd, He= %i"@dh@tHZ 1H). NV (DNBs3-86) S 7. 73
(d, J - — th@ g7 = H, 7.25
(du, "3 gyl ) s (g AL ey ade, 35% S P g oAy SRS R
4.07 (t53J1mig.7 Hz, 2H); LC-MS (ES MH#+ = 294.9, 15 RT= 2.82 min). Step 3:
Preparation of 2-hydroxy-4-(2-o0x ol idin-3-yl)benzonitrile N o /I
ONJ OH To a dry flask chargechw)éFﬁie%%de/C (14.0 ng, 0.05 mmol, 0.1 eq)
wadOadded a sol ution of Method E-3

2- (benz - 4- C
20 lr Ydtio o(‘3

d through a pad of celite, and
the filtrate was concentrated to Ja ) fly (93% of a white solid.
"H NVR (DMSO-d6) 5 7.53 (d, =NB. 2 7.31 (s, 1 H, 6.95 (dd, J =
8.7 Hz, 1.8 Hz, 1 H), 440(t/J-87Hz j, 4.00 (t, J = 8.4 Hz, 2H),
3.25 (broad s, 1H); 25 TLC Kf 0.14 (75% et\hyl acetate - hexane) 77 WO
03/ 072561 PCT/ US03/ 05396 Step 4: Preparationogf

3- f 3- ANiB912 ph el alints R RERERYL) 2l RAER0L-11 2By BoiVi-hbndonifAZ0! i di n- 2- one
N

o

15 In a sealed tube was added methyl 2-hydroxy-4-(1H-pyrrol-1-

yl)benzenecarboxylate (960 mg, 4.42 mmol), 1M sodium bis(trimethylsilyl)amide in THF
(7.1 mL, 7.1 mmol, 1.6 eq), and 1,3-dimethylimidazolinone (1.77 mL), and the reaction
mixture was heated to 185 °C for 17 h. The cooled reaction was quenched with 10%
aqueous HCI solution and poured into ethyl acetate (200 mL) and water (100 mL). The
20  ethyl acetate layer was washed with water and brine, dried over sodium sulfate, filtered,
and evaporated under reduced pressure. The crude product was purified on the MPLC
(Biotage) eluted with 25% ethyl acetate — hexane to give a white solid (585 mg, 71.9%).
"H-NMR (DMSO-dg) 5 11.36 (s, 1H), 7.66 (d, =8.4 Hz, 1H), 7.34 (t, J = 2.4 Hz, 2H), 7.16
(dd, J = 8.4 Hz, 2.4 Hz, 1H), 7.05 (d, J = 1.8 Hz, 1H), 6.29 (t, J = 2.4 Hz, 2H); R;=0.18
25  (25% ethyl acetate — hexane).
Step 2: Preparation of the title compound: (3-Amino-6-pyrrol-1-yl-benzofuran-2-yl)-(2,4-

dichloro-phenyl)-methanone

80



NHZ OOd d To a stirred solution of

2- hydr oxy- 4- (2- oxo-1, 3-oxazol i di n- 3-yl ) benzonitrile (62 ng, 5 0.30 nmol)
and 2, 2' ,Wo-0B/72shi or oacet ophenone (101.8 ng, 0.46 mmol, 1PETAP3/0T3%6
anhydrous N, N-di net hyl formam de (3.0 nL) was added potassi um carbonate
(63.0 ng, 0.46 mol, 1.5 eq), and the m.ange reaction m xture was stirred
at 80 Cfor 16 h. The resulting k wi neccol or reaction was poured into
et hyl acetate (100 nlL) and water @ Thejet hyl acetate | ayer was
washed wi th saturated aqueous aroRiAUn wide, 10 water, and brine. The
organi c |l ayer was then dried\over sodi um gte, filtered, and evaporated
under reduced pressure. The crude product was purified on the MPLC
(Biotage) eluted with 60% et hyl acetate - hexagne. Crystallization from

di chl oronet hane - hexane afforded the benzofuran as an orange solid (43 ny,

36.2% . ' H N\Regtingsisaletion @& 2ghyeloxydi-(UH-pyreld -ywpenzoniyile (B0gm, 033 1 H), 7.73
(dd, J = = 8 1 , .55 to
7.52 ( nrln"%’L)i)s"md% %f'(%?'cjh]of Bg&eeégp;@a?'(’gmgh TQO@Z? t"?rﬁ?]" 15%8@“]—1%’?”@%”;; LC- VB
(ES MHNA-digettadfgrmaride 3.8 mlpivas)added aeisissium7carbonstie (iF - e, PABpamel i on of
3- Ami . -4yl o S IRVIR i r L) <1220
gret ﬁangﬁg @q&%@Hgﬁéc{)@n%ez}ééaépﬁp@?{g%?@s%tWeb 2t 80 4CHHCHY 1RT PRERRONKhY dark
2- ( benzWinexplor reacken yas poyred infp )eg“yha@iatﬁr(wcbmu) ang @atsr (59 mp). sBhraugthdn of
2- (ben S AAE | ut L] ; ; -
tris( diz%égﬁagl)a}%gwggggt one h_l %%P@;ﬁ%@(eg)gs ? @E&g‘ Idnpg',ah%.”%%%rﬁrtr%rl’ ,an%!orianeéq) :
trit ol yTheprogpriaver was thap dyisd @vessdiywespifse ditergiognd peapogatag undera1 mmol |
0.3 eq) j t = ' oY . i
i ARG A P18 880l e WA s i,
morBhol 35%e etty! agetatat; hexana. Gstallization e dighiorameiha@ne arliexerraiferded then
M Xt ur 6, 08574d &< £ Jeitfv Hhd%ed.8'mdt 7:6%). 'TH-NMR (DMSO-ds) & 8.08 (d, J = 8.7
Hz, 1H), 7.73 (d, J = 10.0 Hz, 2H), 7.60 to 7.53 (m, 5H), 7.48 (t, J = 2.4 Hz, 2H), 6.26 (t, J
= 2.1 Hz, 2H); LC-MS (ES MH* = 371, RT = 3.74 min).
Example 179
15 Method E-4

Preparation of (3-Amino-6-imidazol-1-yl-benzofuran-2-y1)-(2,4-dichloro-phenyl)-

methanone

O

NH,
4 g
S
N;’

20
A mixture of 2-benzyloxy-4-iodo-benzonitrile (500 mg, 1.49 mmol), imidazole

(152.3 mg, 2.24 mmol, 1.5 eq), cesium carbonate (534.7 mg, 1.64 mmol, 1.1 eq), copper

(1) triflate (75.0 mg, 0.15 mmol, 0.1 eq), 1,10 — phenanthroline (269 mg, 1.49 mmol, 1.0

eq), and frans, trans-dibenzylideneacetone (95.6 mg, 0.10 mmol, 0.1 eq) in anhydrous
25  xylenes (6.0 mL) was sonicated for 2 min, and the reaction mixture was stirred at 110 °C
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The reaction was diluted with ethyl acetate, washed with water, brine, and
dried over 5 magnesium sulfate. The sol vent was renoved at reduced

pressur e,wandotisel crude nmaterial was purified on the MPLECTRiSoves3ed el uted
with 30% et hyl acetate/ hexane to afford 220.5 ng (71.7 % of the product.
(1d|;' NMVRof WEOT%@)reé’ct%n%stdﬂut?ed%ﬁth(é’fh%l @E@tate Qvagﬂecﬁ Q/rth v?\/aterzbrﬂﬂeHénd é}rré*& b 6.59
3. 29 (toveJI sedigmysuyliate. 4Trh9esou/@ni\)gas§ FEqued a’érezbeed Rneﬁsereoenqlﬁfﬁ)orucr@r oL 0.17
(30% LQa@nBan@ﬁ@#f%H%n th@W Oerot%éérér@ted Wrtﬁleéﬁ/oarbh&ﬁeootﬁymo% ethyl

2- hydr oxy- 4- %IIO i n-4-yl)benzoni | ask char ged

o 0 et st ek G tAleD: exaas ueied a8 BdMuet B of
/
2. (Renzulgu) vinMRTAISHIR $e M) PONZomiiy uls {950 T3y uBSHITPLY iy 1:1 v/ v

et hyl acetate - m xtureé ‘'ogenat ed
under ah 8t Mo sitter.65 ¢, maﬂd@ﬁhﬁub& teed 3G Ym apH it 13dhed- béilHZodH)f@g 16 h.
The re t I aF e af 7sb f te was
concent a%lgg L@I?S(IE‘S *quza%@)rrﬁfug%ﬁr& g% orooﬁ)ee{ ﬁaﬁh%th%r%gxag%egbg%@ 164. 2 ny
(94. 7% seb & atiegmpf g algvial: ADoK ¥ ; Z4) 1 H, 7.33
(d, J 9.0 Hz, lH), 6.49 (dd, J—9.0Hz 2.1 Hz, 1H) 634(d 20 J =

2.1 Hz, 1H, 3.68 (t, J =51 Hz, 4H) /15 (t, J =5.1H 4H); LC M (ES
M+ = 205, RT= 2.01 min); Rf = 0. 21% elshyl acetate - hexane). Step 3:
Preparation of f(\ 0

( 3- Ami no- 6- nor phol i n- 4-yl - benzof\yeén- 2-yl ) - (2, 4- di chl or o- phenyl ) - net hanone
NH2 Od rNOC 25 To a stirred solution of

2- hydr oxy- 4- '('dSTHrdNTﬂ%dkrbhérde)vhﬁﬁn@/@PHfG z@d om n%a7o1rea59bv)aseadeda

2,2', 4 -trrchloroacetophenone eq) in anhydrous

N, N- di neHiansQs rhgrdexy-4-( fl?n‘ﬁ’ﬁ_z)of MBbWEW"%QO&@EUW\%dFWBHHIe (rectiVing, 0. 46

nmol , doe'fzateq)ethaarrw(ﬁ ierehr_qramgeearcﬂ@fs:H.@urrerrréstnwﬂageaéteatunaéne@h at 80 C for 17
vvas poured into ethyl acetate

h. The resul tin c reacti
(100 rrLa) mesgh %g’éﬁy{@@e’hﬁ‘jpp“#éy er ﬁ??"hﬁ@' QBih 19 56 1Thede2¢tisb Wass5 396

acet at efilleastPihroldh a\Gehertbele! SndiikbiltRite (ad GoRsntafTIRYcHR A A6 flem wat er,
and brine. The organic |layer was then dried over sodi umsulfate, filtered,

and eva?iBY'ﬁcét?t%hB§¥anerQﬁi’ﬁé@8 g 931 o arwaite-sqlide HNIR £PMR&kd er)uér fied on
the MPLELE B atpoess @, umd7 ¥ (du =0YaLt IMl, 7aReiai@), 7.06a8 38 (nf3¥piRIL i zat i on

from et her - hexane afforded the benzof uran
0.13 (20% methanol - ethyl acetate).

Step 3: Preparation of the title compound: (3-Amino-6-imidazol-1-vi-benzofuran-2-yl)-

(2.4-dichloro-phenyl)-methanone

20
To a stirred solution of 2-hydroxy-4-(imidazol-1-yl)benzonitrile (60 mg, 0.32 mmol)

and 2, 2',4’-trichloroacetophenone (108.6 mg, 0.49 mmol, 1.5 eq) in anhydrous N, N-
dimethylformamide (3.2 mL) was added potassium carbonate (67.2 mg, 0.49 mmel, 1.5
eq), and the orange reaction mixture was stirred at 80 °C for 16 h. The resulting dark

25  wine color reaction was poured into ethyl acetate (100 mL) and water (50 mL). The ethyl
acetate layer was washed with saturated aqueous ammonium chloride, water, and brine.
The organic layer was then dried over sodium sulfate, filtered, and evaporated under
reduced pressure. The crude product was purified on the MPLC (Biotage) eluted with
75% ethyl acetate — hexane followed by 100% ethyl acetate. Crystallization from
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5 as ayellowsolid (37 ng, 25.8%. ' HNW (DMSO-d6) 5 7.80 (d, J = 9.3
Hz, 1 H, 770 (m 1H, 7.75 (m 2 H), 7.43 (broad s, 2H), 6.98 (dd, J =9
Hz, 1.8 Hypodmh2566.78 (d, J = 1.8 Hz, 1H), 3.69 (t, J = 2C%/Udn3/038by, 3. 18

t, J = 4.5 H, 4H: LC-MS (ES M+ = 391/393, RT = 3.11 nin). Exanple 178

10 Met h@i@hlgr%é?ﬁ&{éal RéstPB Morded the benzofuran as an orange solid (32.5 mg, 27.0%).
(3-Am n;gl:ll rrol - éé-ébenzofuran 2-yl)-(2,4-dichloro-phenyl )-net hanone

Y1@P-ds 5 8B 71(s. Pi)e Belde \bn8<51fHét15P)tTﬁ@ ¢m't'eﬁ18d1'2 1H), 7.84
2- hyd 4- al O d tub
yar oxys 15%H%‘1g%{lfgirsgéy 3] EI-fl‘ZOI’P-I'I) #sé ﬁdd =¥ 7O B @Eggwf)a?%@(tg ube

was add d benzenecar 60 ny,
4 42 mTBI5Y(m1M'|)3(Z’di1 bl L Eﬁ)}\ﬂ%ﬁﬁm d837rmnnHE (7.1 nL, 7.1 mol,

andrye g@g E@Eﬁﬁ’dﬁ@‘nrﬁﬁlﬂé YNARBe ﬁeﬂa?emlrke%ﬁepﬁs Gﬁ&gﬁ)é@“ m xture

eat ed to 1 cooled reaction was quenc h 10%
aqueousatmle byd:hgwomtfm@mpwueéejstaﬁmg neatejels ﬁ@é@r@tr@aqlmamblg apdidr that er (100

m) . Th ﬂbﬁgr hyadRt %qu, dried over
sodi um su (;M%hl lgtrt%}(?%t h%ﬁg{ 86@%’8‘“@ d%r re rleaggtlri}rgre The crude
pr oductstaa@argtqhemlcebprQQeQSEekwmln thgiadt age) el ut ed vvlth 25% ethyl acetate -

h t whi t | DMSO-d6) S 11. 36
1e>|f|)a,ne7 g 9'(‘(;‘3 2 .' Q‘aﬁ%ziﬁxéﬁﬁé&@%thgéze?f/gsmq MEFHINE ( P )(dd 7= (85

Hz, 24 Hz, 1 H), 705(d J:18Hz Jsttdﬂ,sezg(t, J = 2|4 fz, 2H) | Rf
0.18 52 25% et hyl acetate Rf(herxadsleént) 2 Syithear siintiegsiso f styhmeéi'st lle

! 3- An‘ﬁFch‘Uf | ‘,[Méfﬁl"' S 2 3 ke
i o )genyl) Tethamone. boolRT BERES: 7256 pl S BB &) 410 N

~

I -b"

C Tq a sttirred sol uti on of| 2- hydroxy-4- (1H pyrrol - 1+ vl ) benzonitril e (jJ60
ng, @ 33 |mmol) and M, O2' , 4] -trichl orogcet ophenone ([109.2 ng, 0.49 mml,
1.5 ¢q) i anhy ~ ol R = 0.41
180 N o) 355/357 A-2 comm E-1
CJ\\ O (75%ELOAC/HEX)
0
R¢ = 0.14 (50%
181 389/391] comm comm E-1
EtOAc/HEX)
182 of | Re=018(75% 00300 E-1
comm comm -
e X ° a EtOAG/HEX)
N o
Cl
NH,
O
183 > of | Re=016(50% 1| 0106 E-1
N 1) comm comm -
EtOAc/HEX
O )
H,C -
NH,
[0}
184 ; Re=023(79% | sop0 | A2 E-1
N 0 CH . - comm -
f ,go Q o | EtOAC/HEX)
H,C F
NH
P
cl R=0.16 (25%
185 C,N o ~ (25% 375.0 comm comm E-2
Y EtOAC/HEX)
Cl
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N, N-di met hyl formam de (3.2 m -) was added potassium carbonate (67.5 nyg,
51.5 eq),

0. 49 mmol ,
16 h.wohe/ormsul ting dark w ne col or
acetate (100 m -) and water (50 ni).

f or

The et hyl

and the orange reaction mxture was stirred at 80 C
reacti on was pouP€d/tisns/as3ed hyl
acet ate |l ayer was washed

Wi t h[Saturated agqueous. anmgnt anr chirort LZC/'\@ cr, orine. e or gazi c
| aye s{then dried over s i S If ﬁ?ﬁ po nder
redu % "f)'essurstruaitj@ crudqg *ﬂ?soit' ([rmum]-l- e {%&ﬂth%% %@Rtﬂggge
el ut ith 10 25% et hyl acet@t%’r(mlh)éxcme t(lél)*Tl ironef(l)
di chljor onet hane - hexane afif orded the bePlZO uran ag a yeII bw solid ($9.0
ny, —HFNVRp(DMSOd S808(d;—3 37—z, H 73 (d 3=
10. 0JHz, RH), %07.53(‘_1{13?5% 248(t J =24 H, 2H), 6.26 (t} J =
2.1 H) S M+ R 4 3. ¥4 oM NromEXdMYomind 79 1E- et thd E-4
Prepgratip EtOAc/HEX)
(3-Ap b- 1'm dazol - yI clpgnzof uran- 2-yl) 4- di chl|or o- phenyl ) - net hgnone
NH2 N-C—Step—1—Praparatt+en—ef—ist rg—at-gratl—
2- begzyl o -1- |l b(e)%%l/tril N NJ 20 A m xture of
2- benz enzoni tirfte MY, 4ok.4P ), |5aﬂ]q§123le E( 52. 3§ ny,
2.24 m@ol loum caEmaEclEe()(%?f%yATgW%Gél mmol, 1.1 eq), c¢pper
(1) Jerif .0 ¥ 6415 mmol, 0.1leq), [L,10 - ghenanthfoline (269 ny,
1. 49l 1.0 eq) a,nd_LLa.nsT_t_r_anc-ci benzyl i denedcetone (95 —8.10
mol | 0.1 eq) iR a*i%drous 25 xylenes (6.0 nm -) was |{sonicated for 2 mln,
and f{hg,reactif { urcecypds REIOFTr@dfoat vé%’% C 81 WO 03/ 072561
PCT/ WSU3/ D52 O\h. ThertopafExen d| 1 G v t n?h ace%ate
washgd wi e, dnd dried ovyer sogium sullfate. The sol vent Jwas
renojed a and the crude mpaterial lwas purified nnfﬁ.e
MPLC](Bi o 60% fol | oned by 1D0% et hyll acet at e.
Crysfjal | i acetate - hex af f or deqd 240 ng (58 ¢f the
5 pr<d{?c?t g 6%.21 28 P23l B 1 1H) ™ 98 (¢, % .5
Hz, 1 Hz, 1 H), 7.465 (d = 2.|1 Hz, 1H),7521|o
7. 36 1.5 Hz, 1 H), 5. (s H) ; LC—\/IS(ESM—|+-
276, 113 (75% et hyl [at e - hexane).
Re=0.26 (5%
332.0 comm comm E-4
MeOH/EtOAc)
191 o | ReEOATE% 0 ‘ E-4
. comm comm -
&) ° Q EtOAC/HEX)
CH,
NH,
\_¢ o-CH, | Re=0.17 (25%
192 o 334.0 | comm comm E-4
{rﬂ O EtOAc/HEX)
=N
NH,
o]
\ Re=0.08 (25%
193 |~ 0 334.0 comm comm E-4
A o EtOAc/HEX)
CH,
R¢ = 0.345 (50%
194 368.0 comm comm E-4
c EtOAG/HEX)

Footnotes:
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Step 2: Preparation of starting material:

2- hydroxy-4- (i m dazol -1-yl)benzonitrile N J J:DCOH N 10 To a dry flask
char ged woh32@%Pd/ C (20.0 ng, 0.07 mmol, 0.1 eq) was adaed/so3/6Bbati on of
2- benzyl oxy-4- (i m dazol - 1-yl ) benzonitrile (200 ng, 0.73 mml) in 1.1 v/v

et hyl *aﬁ@toﬂévﬂng ar@ A éo%drﬁor&tmpl_ér h@edtasiby massrépé&tw(apwﬁsmsjmg@nat ed

under an at re. of . d bal | o

The react i om & Uﬂnptaec’? % ﬁﬁﬁ@ﬁ’@sﬁeonge%'éo(ﬁ’eg%"th Q\foa(% éon cP ke &3 '[éf) 9{ e vvas
concent r at edAutdRamples tedbilsbrz dicdecanraf detastor] 8 YMORrb Catfetohime (2 x@dmmn&20gfdve 120 ny
(89.2% of aan‘ﬁ@' I\Pllgro%%é EbZ %@%&%Qaggépegr&% with :z-sE:raWebect?osﬁn% (s, 1H,
7.65 (d, J = é H% 06 S [¥€f 0. 13
(20% net handP”'Zat'B‘E h%ec%é’?@tsé‘inne fraip 120- queﬁg&'roé{fe %??CBEFdSt E‘_LS itle conpound:
( 3- Ami no- 6- | (Evatmzaive Lightl Schiganing Detector) daty Wes alb@ actiutleddd aoramaloh emnhgl- met hanone

NH2 O Cl N g‘/_ggﬁ egtlf)n %83 ﬁ% EWltﬁ Eﬁl’fgri lét%i %%toﬂﬂrile |8 w§£er with P 02% TFA and

2- hydr oxy- 4- enzonitri
2', 4" -trichl Biffeal s B%H@*RSHEAQEQOH"%WWO gﬁ{ﬁ mLAmig; %ﬁ‘j‘)p'?sﬁ"’e&‘?\ﬁlﬁiﬁpous N, N-

di et hyl f or r&rfbld)&/s(éb"@A PEe 0.5WRE ranfhee e 9598 BS)Sérl:BrB hiarhonad et 456:/8 frog, 0. 49
mm{P’ 1.5 erg é‘ g1d le%nsgbrou %%atc‘(?o m@%l)égﬁﬂ]t%ng\@\?erﬁgﬁﬁ oté“’ 8th Cfor 16
h. The resul 8 ar k o1 'o r}'n

W ne C reac din acetate
(100 nl) ands#@trein. (50 m_) The et hyI acet ate Iayer was vvashed vvlth
sat ur at-eghngheMscommERidIy BvmRiQr i de, water, and brine. The organic |ayer
was then dried over sodiumsulfate, flltered and evaporated under reduced
pressure. The crude product was purified on the MPLC (Biotage) eluted with
75% et hgénaraBiahed F: Peardiohof Compdulys diFdtmealalilliroacethat ConBousdsadf | zat i on
fro 83 VWO 23{ 072561 PCT/ US03/ 05396 dichl oronet hane - hexane afforded the
benzof an orange solid (32.5 ng, 27.0%. 'H NVR (DVSO-d6) b 8.37
(s, 1 H), 8.Tie (atioud nreaBsdistit for heHlurther. BBivétikation of donfpddnds af fofmuld.184

B R T

conpounidshé exahaiéebdowan be prepared in |ike manner as described above by
choosing the appropriate starti ngEmat? s,gs that are readily avail able
and/ or the Example 195

20 Method F-1a

Preparation of N-[2-(2.4-Dichloro-benzoyl)-6-phenyl-benzofuran-3-yl]-acetamide

A mixture of (3-amino-6-phenyl-1-benzofuran-2-yl)(2,4-dichlorophenyl)methanone
(129 mg, 0.337 mmol), acetyl chioride (0.10 mL, 1.41 mmol, 4.2 eq),

25  diisopropylethylamine polystyrene resin (100 mg, 3.75 mmol/g loading, 1.1 eq) in
anhydrous dichloroethane was shaken at 40 °C for 4 days. The reaction mixture was
filtered, and the filtrate was concentrated. The crude product was purified on the MPLC
(Biotage) eluted with 10% ethyl acetate — hexane. Crystallization from ether — hexane
afforded 86.8 mg (60.6 %) of the product. "H-NMR (DMSO-dg) & 10.36 (s, 1H), 8.03 (d, J

30 =8.7Hz 1H), 7.95(d, J = 1.0 Hz, 1H), 7.83 (d, J = 1.8 Hz, 1H), 7.77 (d, J = 6.9 Hz, 1H),
7.72 to 7.62 (m, 4H), 7.49 to 7.39 (m, 3H), 2.12 (s, 3H); LC-MS (ES MH" = 423, RT = 4.01

min).
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synthesis of which is taught herein, and using the process descri bed above
or other standard chem cal processes known in the art. Table 4 Exanpl es
Synt hesi 2&0 0087231 Met hod E LC M5 Exam Structure Rf (TLC ®omusns/)s3¢¢ MrH| +
Synthesis Synthesis Synthesis pie O RT (mn)* ) of (Ill)** of R4-H* of

(1) .41 1 R =0 180 355/357 A ZEM Egé. NHao% (75%t OAc/ HEX) o NH2
Q:~ 0389/391 commcommE-1 1 0.14 (50% EtOQAc/HEX) o ci N Ha
O 182 cl Rf = 0.18 (75% CN o EtCMéﬂBEMQO/SQZ comm conmE-1° O NH i Rf =
0.16 (50% g&%a%tﬁ,ﬁofﬂ 486 £ABTPEA 3- g HIEOBERE) pdBoturdh By R = 0. 23
(75% 184 N'© comm 0 C c F NH 2 0
ci RfF=0.16 (25% 185 o 375.0 con’mcﬁﬂﬁﬂad_g

To the solution of 3-[3-amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl)]-
benzonitrile (prepared according to Method C-1)(200 mg, 0.5 mmol) in anhydrous THF (2
mL) was added acetic anhydride (0.12 mL, 1.2 mmol, 2.5 eq) and sodium acetate (100
mg, 1.2 mmol, 2.5 eq). The reaction mixture was stirred at 60 °C for 40 h. While cooling
10  down to rt, some white solid precipitated and was filtered off. The filtrate was evaporated
in vacuo and washed with water and EtOAc. Drying with high vacuum pump gave 120
mg (55%) N-[6-(3-Cyano-phenyl)-2~(2,4-dichloro-benzoyl)-benzofuran-3-yl]-acetamide as
a yellow solid.  "H-NMR (CDCl3) & 10.36 (broad, s, 1H), 8.67 (d, J=8.8 Hz, 1H), 7.89 to
7.83 (m, 2H), 7.67 to 7.49 (m, 6H), 7.40 (dd, J=8.8 Hz, 2 Hz, 1H), 2.40 (s, 3H). R¢=0.62,
15  50% EtOAc - HEX.
Example 197
Method F-2

Preparation of 3-[3-Amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yll-benzamide

20 To a solution of 3-amino-6-(3’-cyanophenyl)-1-benzofuran-2-yl)(2,4-
dichlorophenyl)methanone (36 mg, 0.09 mmol) in acetone (1.7 mL) and water (0.88 mL)
was added sodium percarbonate with 25% hydrogen peroxide (69.4 mg, 0.44 mmol, 5
eq). The reaction mixture was stirred at 60 °C for 7 h. The reaction mixture was cooled
and the volatile solvent was evaporated. The residue was diluted with ethyl acetate,

25 washed with water, brine, and dried over sodium sulfate. The solvent was removed at

reduced pressure, and the crude product was recrystallized from ethyl acetate — hexane
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Et CAc/ HEX) ci
Synt hesi s Synth

83 WD 03/ 072561 PCT/ US03/ 05396 Exam Rf (TLC solvent) LC/ M
esis Synthesis Structure ([MtH + pie O RT (mn)* of

(rr)** ovoR4anHss1 of (1) NHZ Rf = 0.30 (50% 186 Cal 0 33PCO/USOSPI3BONM E- 2
0 EtOAc/HEX) CH3 NHali3-g Rf = 0.12 (25% 187 GN o 333 0 comm Comm E- 3

Et QAc/ HeXiffordHig.
Et OAc/ HEX) NH2

/ 0 CH38RH (¢ b=

8%_@0% gfﬂﬂe(p%éa@r&aﬁ ﬁ@g %s?%% LA E. 3 gsz?\ﬁ?z 0 190 N
215 4 W%%FBSQOQ(Q;GFT%@% E84 (m\ BHMZ 3 (Bt 09\6)8 Be3THNFBO O cH

0 o crath %! "ﬂ? 23 15 TR ESR ey 23 U ot e8! M
RT = 2 99 m|n
5 Example 198
Method F-3
Preparation of N-{3-[3-amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl]-phenyl}-2-
methoxyacetamide
10 A solution of methoxy acetic acid (27.2 mg, 0.30 mmol, 1.5 eq), 1-(3-

dimethylam

inopropyl)-3-ethylcarbodiimide hydrochloride (57.9 mg, 0.30 mmol, 1.5 eq), 1-

hydroxybenzotriazole hydrate (40.8 mg, 0.30 mmol, 1.5 eq), and diisopropylethylamine
(698 mg, 0.60 mmol, 3 eq) in anhydrous 1: 1 v/iv THF ~ acetonitrile (5 mL) was stirred at

room temperature under argon for 1 h. A solution of [3-amino-6-(3-amino-phenyl)-

15 benzofuran-

(5 mL) was

2-yl]-(2,4-dichlorophenyl)methanone (80 mg, 0.20 mmol) in anhydrous THF

then added, and the reaction mixture was stirred at 80 °C for 18 h. The

reaction mixture was diluted with ethyl acetate and water, and the organic layer was

washed with water, brine, and dried. The crude product was purified via preparative thin-

layer chromatography using 50% ethyl acetate — hexane as the eluant. Crystallization
20  from ether — hexane afforded 28.2 mg (29.9%) of the product. '"H-NMR (Acetone -dg) &

9.10 (broad

s, 1H), 8.15 (m, 1H), 8.10 (dd, J = 8.1 Hz, 1.8 Hz, 1 H), 7.83 (m, 1H), 7.65 to

7.41 (m, 7H), 7.11 (broad, s, 2H), 4.03 (s, 2H), 3.47 (s, 3H); MS ES (MH" = 496); R; =
0.28 (30% ethyl acetate — hexane).

25

Example 199
Method F-4
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NHZ ~\ o Rf = 0.08 (25% 193 ~N | o o Et CAc/HEX) 334.0 comm conm E-4 CH3
NHt Rf = 0.345 (50% ~ \ -~3 194 o 368.0 comm comm E-4 a~N Et OAc/ HEX) N
Foot not esw0O84/0¥603/ 072561 PCT/ US03/ 05396 *The f ol | ow ngParasvhes3nC Vs
conditions: HPLC - el ectrospray nass spectra (HPLC ES- M5) were obtained

using a G proRrdidhGf DY:mhiREINEBIRAAAL-2L(DA-di¥morld HetebyI RBShARIFRS6-vi- G | son 215
Aut osanpl er, a G Tson diode arraé cfetector.i a YMC Pro C18 colum (2 x

23mm 120 A), and a M cromass IGRiadr upol e mass spectroneter wth
z-spray electrospray 5 ionization. Spectrn,were scanned from 120-1000 anu
over 2 seconds. ELSD (Evaporative Light (Scaptering Detector) data was al so
acquired as an anal og channel. G SIHY

2% acetonitrile in water with
Acetonitrile with 0.02% TFA at
90% A for 0.5 mn ranped to 95
mn and then the colum is hyought back to initicpal conditions over 0.1 mn.
Total run time is 4.8 mn. *jconm means commercially avail abl e. General

ffer B as 2% water in
es were eluted as foll ows:

Met hod F. Preparation of unds of Formula (1) from O her Conpounds of
15 Formula | The vari ous ne&ins used for the further derivatization of

conpounds of [0 r£6 Oy: Gl 0ANR) 1 nto other
conmpounds ofA O)Etrm g B @é@mgeﬁgffﬁlgﬂg@%n?ﬁ@%eéyggn%fﬂggggI ow. Exanple 195
20 Net hehenpcarbanmpyBpeethyljagrbagic acid terf-butyl ester prepared according Example 198

EI' ];Z-CI( 2k 45 1Y, 8- REBE Y rkiu SroBBGiME e P WndinRyatblis fARIEMFwasts NH e
stirred under argon at room temperature for 18 h. The reaction mixture was diluted with
ethyl acetate and water, and the organic layer was washed with saturated aqueous
sodium carbonate, water, brine, and dried over magnesium sulfate. The solvent was

10  evaporated under reduce pressure, and the crude product was purified on the MPLC
(Biotage) eluted with 10% dichloromethane — methanol to give 21.3 mg (32.5%) of
product. 'H-NMR (Acetone -ds) 6 9.96 (broad s, 1H), 8.09 (m, 2H), 8.00 to 7.42 (m, 7H),
7.27 (d, J = 7.8 Hz, 1H), 7.10 (broad s, 2H), 4.00 (s, 2H), 2.92 (broad s, 2H); MS ES (MH"
= 454); R¢ = 0.33 (10% dichloromethane — methanol).

15 Example 200

Method F-5
Preparation of {3-Amino-6-[3-((R)-2,3-dihydroxy-propylamino)-phenyl]-benzofuran-2-yl}-

(2,4-dichloro-phenyl)-methanone

OH
20 A mixture of 3-amino-6-(3’-aminophenyl)-1-benzofuran-2-yl)(2,4-dichlorophenyl)
methanone (150.0 mg, 0.38 mmol) and (S)-(-)-glycidol (0.03 mL, 0.38 mmol, 1.0 eq) in
2:1 vlv dioxane — water was stirred at 80 °C for 16 h. The reaction was diluted with ethyl
acetate, washed with water, brine, and dried over sodium suifate. The solvent was

removed at reduced pressure, and the crude material was purified on the MPLC (Biotage)
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a A mxture of

( 3- am no- 6- phenyl - 1- benzof ur an- 2-yl ) (2, 4-di chl orophenyl ) net hanone (129 ng,
0. 337 mmowp,03atxssbyl chloride (0.10 nmL, 1.41 mmol, 4.2 eq) PCTAIS03/05396

di i sopropyl et hyl am ne polystyrene resin (100 ng, 3.75 mml/g |oading, 1.1

eq) in eclaRaYAhCs n@tlﬁ‘éfﬂoﬂf-@ﬂ{yhé‘é&aﬁé@é aﬁ&@k;%rz @b (49.9%) oPthedrédies. 'HI he
reaction mxture was filtered, and the fil trate was concentrated. The

crude pNYRAcelpas- dphﬁﬁfQ?e(ﬂ' & &-hEZVETC7.66Hp Gto3dE) SE.uF-201 (twd E8- 106 et hyI
acet at e4 a h f 8

(60.6 o4 R e R T A RO ] 3%’*"*‘*‘26 RGP ERLETE o -
8.7 Hz,Hz 24 H271I§)55(0@ (bwad s11H),1%96 (bregd s, AHRB.89(t, J=5.4 Hg, 1), 3I74H) 7.77

(d J 7 2.12 (s,
S ébf%a% %é% 0432%9 (B2, §4Q2t°(3ﬁ6n) 5 3@ 5 % 5@61}('%03/ 05396

Exarrpl e(E@MFNEthdRW#%Sﬁﬂw@ar ation of

N-[ 6- ( 3- Cyano- phenyl ) -2-(2, 4-di ch oyl ) -benzofuran-3-yl |- acetam de

CHO3 NHOCO O005CNd Tot %rm%?on of

3-[ 3-ami no- 2- (2, 4-di chl or o- benzoyMethedi762 ur an- 6-yl )] - benzonitrile

D e o s it AhdeciSertt $90biorara RPL-GONBIRAONS  THE (2

nm.) was added acetrc anny . Z N0 and sodi um

acetfate (100 ng, 1.2 mml 2 5 eql)m:m&reactlon mxture was stirred at 60

C for 40 h. Wile cooling 10 down to rtygsone white solid precipitated and

was filtered off. The filtrate was _evapgoratgd in vacuo and washed with

water and EtOAc. Drying with hi ghuu nplnp (gave 120 ng (55%

N-[ 6- ( 3- Cyano- phenyl ) - 2- ( 2, 4-erChixy - benzof uran- 3-yl ] -acet am de

as a yellow solid. 1HNWR (CDC|3) 6 10. 36 oad, s, 1 H), 8.67 (d, J=8.8

Hz, 1 H, 7.89to 7.83 (m ~ : N (m 6H), 7.40 (dd, J=8.8 Hz,

2 Hz, 1 H, 2.40 (s, 3H. K .62, 15 50% EtgpAc - HEX. Exanple 197

Met hod F-2 Preparation of
3-[ 3- Ani no- 2P{®2,(4-0dng K. Greommeh »as §dded e a o faske Mathansé (@ mlde

tetrahydrofuran (0.5 mL), and hydrogen chloride (50 ul, 2N in dioxane) were added after

the flask was flushed with argon. (3-amino-6-pyridin-3-yl-benzofuran-2-yl)-(2,4-dichloro-
15  phenyl)-methanone (40 mg, 0.10 mmol) was added to the flask under argon atmosphere.
The solution was degassed under vacuum and refilled with argon. Hydrogen gas was
introduced to the flask by a balloon. The mixture was stirred under an H, atmosphere at
room temperature overnight. The mixture was then filtered and the filtrate concentrated in
vacuo. The resulting residue was purified by HPLC to afford 15.5 mg (38.2%) of the title
20  compound. 'H-NMR (CDOD3) & 7.89 (d, J = 8.1 Hz, 1H), 7.58 (d, J = 1.7 Hz, 1H), 7.47
(m, 2H), 7.29 (s, 1H), 7.23 (dd, J = 8.2 Hz, 1.7 Hz, 1H), 3.44 (m, 2H), 3.08 (m, 3H), 2.07
(t, 2H), 1.86 (m, 2H); MS LC-MS (MH* = 389.6).
Example 202
Method F-6b
25 Preparation of 1-{3-[3-Amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl]-piperidin-1-yl}-3-

diethylamino-propan-1-one
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Nl-12 Od ONH2 d 20 To a solution of

3-am no- 6- (3' - cyanophenyl ) - 1- benzof uran-2-yl ) (2, 4- di chl or ophenyl ) nmet hanone
(36 ng, OWOY3nmshb) in acetone (1.7 nmL) and water (0.88 nlLPCTHEss3/exiged

sodi um.per carbonate with 25% hydrogen peroxide (69.4 ng, 0.44 mmol, 5 eq).
The reaction m xture was stirred at 60 @Zfor 7 h. The reaction m xture was
cooled and the volatile solvent was evaporgqated. The residue was dil uted
with ethyl acetate, 25 washed wt At ev—Pring, and dried over sodium

sul fate. The solvent was rens 3 pr essure, and the crude

i 1 hexane 86 WD 03/072561
PCT/ US03/ 05396 to afford 18"H ng (50.0 99 et he product. 'H NVR (DVBO d6)
58.22 (t, J =1.5 H, 1 H), 14%d J =8 TgHz, 1 H, 809 (s, 1 H,
7.92 to 7.84 (m 3H), 7.73 {d, Ctl, 1H, 7.69 (dd, J =8.1 Hz, 1.5
Hz, 1 H, 7.62 to 7.51 (m 5H) ,4]4(5 1H);LC-IVB(ESM—|+:425, RT =
2.99 mn). 5 Exanple 198 Met hodN: 3 Preparation of

N-{3-f 3-am no-2-(2, 4-di chl orpo@ zoyl ) - benzof uran-6-yl | - phenyl } - 2-

met hoxyacetamide NH2 OC O fNHC OCH3 10 A soiution of net hoxy
acetic acid A aixtdrenaf, (S-Qnﬁiﬂ) thlerldlih Eyl&m)wzofmre(rsz-yl -(2,4-dichloro-phenyl)-

di met hyl am n C deh ¢ ri 57.9 ng, 0.30 nmol,
1.5 eq) a}{' Wpfd@gmgn} ﬁhzgﬁr@ '30 Pﬁ?y Elbv?cﬁ%%' rﬂlﬁ% 1.5 eq), and
dii soprlmdyddhtdniy!éam g, 016 %Emoity,and. 16|ﬁ)]dmmybenz':btm@olel (Q5amg]30d‘r&mmoll) inl v/v THE
/_A\ 2 fhﬁrﬂ% yle Péloaﬁ%‘ iﬂ gva ?_ glaaﬁflrﬁ%d %Hgﬂ(jﬂﬁ?mftgreat rgq‘dart1l(5rm|n IPrleetf%yl'Slmﬁ'non for 1 h.
beﬂzgf yrend, 2}50 thrr{o?), athd - mbﬂhglemgmgbm%mmeng 801 Tma). vi2éle midéd td n .
anhydr ous THE S e and the react mxture was stirre
2r 50" Ahg s, The FHLOT Rat PR Shrgor A anaealie PYATGBNGATTR SSEHOT WHS ot at e and
wat Sr @rmderﬁtMe@mmucfdnamé resaRing \Wesidueovatd plhrnfmmHPUm foregford @t ndy ihed. The
crude prog s purifie r o] ogr aphy usi ng
S0% ot R ebiaae Bomogue ‘HeRVRLCIR Y Sed ot BBt IR 46
10 7.29 (m, 1H), 7.12(d, J = 4.9 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H), 6.04 (d, 2H), 4.67 (t, J =
14.5 Hz, 1H), 3.87 (m, 1H), 2.99 (t, J = 12.5 Hz, 1H), 2.76 (m, 3H), 2.49 (m, 6H), 2.00 (m,
1H), 1.79 (m, 1H), 1.62 (m, 1H), 1.54 (m, 1H), 0.96 (m, 6H); MS LC-MS (MH" = 516.9).
Example 203
Method F-6¢
15 Preparation of [3-Amino-6-(1-isopropyl-piperidin-3-yl)-benzofuran-2-yl]-(2,4-dichloro-

phenyh-methanone

A mixture of (3-amino-6-piperidin-3-yl-benzofuran-2-yl)~(2,4-dichloro-phenyl)-
methanone (50 mg, 0.13 mmol), acetone ((10 ul, 0.13 mmol), sodium
20 triacetoxyborohydride (38 mg, 0.18 mmol), triethylamine (27 i, 0.19 mmol), and acetic
acid (7.0 ul, 0.13 mmol) in 1,2-dichloroethane (1.3 mL) was stirred at room temperature
overnight. The solution was concentrated. The resulting residue was purified by HPLC to
afford 18 mg (32%) of the title compound. "H-NMR (CDCl;) § 7.53 (d, J = 8.4 Hz, 1H),
7.49 (s, 1H), 7.48 (d, J = 4.6 Hz, 1H), 7.35(dd, J = 8.7, 2.2 Hz, 1H), 7.21 (s, 1H), 7.15 (d,
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20 fromether - hexane afforded 28.2 ng (29.9% of the product. 1H NWR
(Acetone -d6) 8 9.10 (broad s, 1 H, 815 (m 1 H), 8.10 (dd, J = 8.1 Hz,
1.8 Hz, IwH)3072588 (m 1 H), 7.65 to 7.41 (m 7H), 7.11 Pbmamsd3/os96 2H),
4.03 (s, 2H), 3.47 (s, 3H); M5 ES (MH = 496); Rf = 0.28 (30% et hyl

acet at e J= dipxaney), ol ¢ i@ﬂ me BHVEL &) 2.98 (MO2QB1Ba2R0 1H), 1.80

PCT/ USO?/ 05396 P)r el:bga(gpi ) ( W T on, i ( PHOIA )

2-am nolR 'T'.?) @%m RH I ‘tGZ("@I: W)cﬁpﬂn@) Jb‘e%?d"yq ﬁH%e%Q%f%rJa'nz @J'Vl pH);

pheny} aq@gmm@ MINH2 46 | 6?1 ONHC H2N A m xture of
N-{3-[ 3-am no- 2 (2, 4-di chl or obenzoyl ) - benzof uran-6-yl] 5

phenyl car bam)yl} nmet hyl ) car bam ¢ B¥ampleLld- butyl ester prepared according
Exanpl e 198 F-3 (80 ny, 0.14 mmobjetridy £-64f | uoroacetic acid (20 nml-) and
anhydr ous THF (40 rri ). was stlrrme_r‘argon at_room t enperat ure for 18
P A X tl W B | QI AlORARNEG Ind t he
organi c | ayer was washed with sat %%gqo,%queous SOdI um car bonate, water,
brine, and dried over magnesium sulfate. The sol vent was 10 evapor at ed
under reduce pressure, and the crude prPHuct was purified on the MPLC
(Bi otage) eluted with 10% di chl or pffEtyh Onet hanol to give 21.3 ng
(32.5% of product. 1 H NMVR g €96 (broad's, 1 H), 8.09 (m
2H), 8.00 to 7.42 (m 7H), Z, 1 H), 7.10(broad s, 2H),
4.00 (s, 2H), 2.92 (broad s, ; ‘ £ 454); Rf 0.33 (10%
di chl oronet hane - net hanol). Exanpl e 200 Met hod F-5 Pr eparation of
{3-Am no-6-f3-((R) -2, 3-di hydr oxy- propyl am no) - Shenyl | - benzof uran-2-yl}-
(2, 4-di chl oro-phenyl)-methanone| NH2 OCI NH CI OH OH 20 A m xture of
3- ami no- 6- (3' - am nophenyl ) - 1- benz©Gflur an- 2-yl ) (2, 4- di chl or ophenyl )

This compound was prepared from (3-amino-6-piperidin-3-yl-benzofuran-2-yl)-
10  (2,4-dichloro-phenyl)-methanone (50 mg, 0.13 mmol) in the manner described for [3-
amino-6-(1-isopropyl-piperidin-3-yl)-benzofuran-2-yl]-(2,4-dichloro-phenyl)-methanone
affording 27mg (47%) of the title compound as a yellow solid. "H-NMR (CDCl;) & 7.53 (d,
J=8.3Hz, 1H), 7.49 (d, J = 2.1 Hz, 1H), 7.48 (d, J = 4.2 Hz, 1H), 7.34 (dd, J = 8.5, 2.1
Hz, 1H), 7.21 (s, 1H), 7.14 (dd, J = 8.5, 2.4 Hz, 1H), 6.01 (s, 2H), 2.97 (m, 3H), 2.33 (m,
15  2H), 1.94 (m, 3H), 1.75 (m, 2H), 1.46 (m, 3H), 1.29 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H); MS
LC-MS (MH* = 445.4),
Example 205
Method F-7a
Preparation of 2-{3-[3-Amino-2-(2,4-dichloro-benzovyl)-benzofuran-6-ylj-phenyl}-

20 acetamidine trifluoro-acetic acid

NH F

A solution of 3-[3-amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl]-benzonitrile (
160 mg, 38.0 mmol) in methanol (10 mL) was saturated with hydrochloride gas at 0 °C,
and stirred at room temperature for 1 h. Then it was saturated with more hydrochloride
25  gas and stirred at room temperature for another 1 h until TLC showed no starting material
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met hanone (150.0 ng, 0.38 mml) and (S)-(-)-glycidol (0.03 nm., 0.38 nmol,
1.0 eq) in 2:1 v/v dioxane - water was stirred at 80 C for 16 h. The
reacti on wel3driset ed with ethyl acetate, washed w th wat @Cr/uses/ess9 and
dried over sodiumsulfate. The solvent was renoved at reduced pressure,
and t haef i IRheWhterNERdRINGEF l*eﬁdcétﬂpr(egﬁjré/ml:ﬁ‘e ée%uﬂﬁqg@ﬂ)de&ﬁpl\&?nﬂr%l 072561
PCT/ USO3/ 05396 eluted with 5% net hanol - % acetate to afford 78.2 ny
(43. 9926 ﬁlﬁ’@%‘?@@n@@b") bfPFOfN@R'Q‘ﬂbE?WLdWC' mStFUheit%F regiduewag rz, 1 H),
(t65Jthe;atert3w(tﬁrhm§H1Ia i ndedhdriol (7]N 1@m1-_) Bd sﬂrrél?;at raorﬁ(’?elﬁbér‘éﬁfges 72:;) HZ Og A
Hz, 1 Hgvermighis T@srsgétantswa%rempve@ab@dyﬁ%e{&swre 1After HBL @eé%ratlgn 25 4 H, 1
H, 53. 7\Ahés(otna Ashust 31;4'1}\ ,%«% b02-B- 9&%22(:%4d3hléfb b&h3yiR6 (m 1 H),
3.21 to 3 l. : I—f) g ?E I\/I{%?—kti}’al I n;nif Exanpl e 201
Met hod Iqanggfumrb H-@he@ﬂ} Qqetamldme trifluoro-acetic acid was obtained
(3-Am N4 3- e = el f
e hanolt@lﬁne o@)g%rézqu 32 EW HP ﬂff)oialfbrﬂ? ﬁaaybbs((g e Qﬂhioll-ﬂ @b@gﬁ to a dry
fl ask. 5&6 Hah6I8QBZGZH%L§ 82 (% etthahydiiod ur7a‘IhH€01|5) &Lzﬁ (Saﬁfid) Mﬁdln%é‘h chl ori de
(50 1, Hy after the flask was flushed with argon.
(3- am no py%?aag\h ﬁ?ndz%&uran 2-yl)-(2,4-dichloro 15 phenyl) - net hanone
(400ny, 0.10 mmol) was added to tExantile 206 under argon at nosphere. The
sol uti on was degassed under vacuu,_ﬂ%f’ﬁgg Agfilled with argon. Hydrogen gas

a on.

was introduced to the flask b The m xture was stirred under an
H2 at nosplPeeraration qfBdaﬁﬁrr@_ngﬁdgﬂﬂlahlggppbeﬂzaw}-berm@mram%wjrm Nogirethvén filtered
and the filtrate concentrated in The resulting residue was purified
by HPLC to afford 15.5 ng (38. 2%%‘%”% 20 conpound. 1H NMR ( CDOD3)
6 7.89 (d, J =8.1H, 1H),758(dJ .7 Hz, 1 H, 7.47 (m 2H), 7.29
(s, 1H), 7.23 (dd, J 8.2 Hz, 1.7 3 44(m 2H), 3.08 (m 3H),
2.07 (t, 2H), 1.86 (m 2H); M5 LC 389! 6). Exanple 202 Method
F-6b 25 Preparation of
1-{3-f3- Am no- 2- (2, 4-di chl or o-
di et hyl am no- propan- 1- one

n-6-yll-piperidin-1- | -3-

A \N NH Cl
CH,
15 To anhydrous methanol (10 mL) was added 3-[3-amino-2-(2,4-dichloro-benzoyl)-

benzofuran-6-yl]-benzonitrile (1.0 g, 2.46 mmol). The solution was then saturated with
HCI gas. This was stirred at rt for one h. The solution was then concentrated in vacuo and
a portion of the residue (0.070 g, 0.16 mmol) was dissolved in anhydrous MeOH (2 mL)
under an inert atmosphere. To this was added dimethylamine (3.1 g, 69 mmol). The

20  solution was then allowed to stir for 72 h at rt. The solution was then concentrated in
vacuo, and purified via HPLC to yield 0.025 g (34.7%) of 3-[3-amino-2-(2,4-dichloro-
benzoyl)-benzofuran-6-yl]-N,N-dimethyl-benzamidine. "HNMR (MeOH-d,) & 7.99 (d,
J=9.3 Hz, 1H), d 7.78 (d, J=8 Hz 1H), d 7.69 (s, 1H), d 7.62-7.39 (m, 7H), d 2.98 (s, 6H);
LC-MS RT: 2.45 min, M+H": 452.3 / 454.2 | 456.2.

25 Example 207

Method F-8

Preparation of [3-Amino-6-(3-methylamino-phenyl)-benzofuran-2-yl]-(2.4-dichloro-phenyl)-

methanone
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89 WD 03/072561 PCT/US03/05396 NH2 OCI \ ON O-- JH3 A ON HIC A
m xture of

(3-am no-wopBpEsbdi n- 3- yl - benzof uran- 2-yl ) - (2, 4- di chl or o- p@rys3/es3net hanone
(65 nmg, 0.17 mmol ), (3-dinethylam no-propyl)-ethyl-carbodiimde
hydrochloride (35 ng, 0.18 nmol), and 1-Nwdroxybenzotriazole (25 ng, 0.18
nmmol) in 5 nmethylene chloride (1. mascstlrred at roomtenperature for
10 min. Triethylamne (70 I, nI% #d 3-qli et hyl am no- propionic acid
(24 mg, 0.17 mmol) were adde > i i
room tenperature overnight.

oncentrated in vacuo and the
ofd 31 ng (42% of the title
P T S S o b U T o
m = . , = o. , , . ,
EDH) 24727( gnA m%thezOfJ@ram'ﬁO %&% ;R‘E‘.Odd“e(z‘bfé'@e@%quahfg%g&(%i’C'i'%Fb:'F?%efﬁYgzHf}n 11
&i hédﬁﬁetggﬂ\olr%e ;@g ";br glesgrﬁ}ngg%imé&mﬁeh(%(ﬁﬂh% kBl Vodidmcanpl e 203
f 3- Ani rt@aqsaimbp@bpgrwﬁpn@@r%ommo@ gmc) aczﬁélﬁz?@fddﬂémLzO ¢p mmal) in-42<hl or o-

phe YD)g I f
- gm n%‘!@‘;rg?@gﬁ‘? aglsg.il-&f gbe!r)lrzn(;[%npg é(;r{tgva% remo §d atmat hanone
( 50 g, reduce’ pressiuye aa@mecm@d@e( wes punf@dlcm B’LC @qﬁagﬁi e!@ted WI o to

and acetic In 1,2-dichl ofoet hane
stirred 465 (hom 8.8rhimrik).uf.84 (solb), r?@h@'n 2He7.381(dd,iJoh8.Ra2 OdﬁhdHhtW%ﬁ ed The

resul tipg I egidueyas o i) @by, TBLLS 12, 1H), 6.82 (t, J = 2.0 Hz, 1H), 6.75 (dd,
10 J=8.2Hz 2.5 Hz, 1H), 6.01 (s, 2H), 2.89 (s, 3H); MS LC-MS (MH" = 411.2), RT = 3.47

min.

triacetgy Zf@ﬁ’mgpg%%t%d%%gﬁe rdﬁ%%ﬂg a'%%\)v solid | ‘@ﬂﬁé%i"ﬁ) (1I2H\II\MR (@D@E}Q rrrml ),

Example 208
Method F-9

Preparation of (3-Amino-6-pyridin-3-yl-benzofuran-2-yl)-(2,4-dichlorophenyl)methanone
15 hydrochloride

To a solution of (3-Amino-6-pyridin-3-yl-benzofuran-2-yl)-(2,4-
dichlorophenyl)methanone (80 mg, 0.21 mmol) in hot ethanol (3 mL) was added
concentrated hydrochloric acid (0.16 mL, 5.22 mmol, 25 eq). The reaction mixture was

20 stored at RT for 18 h and at 3 °C for 24 h until crystalline solid is formed. The yellow
precipitate was filtered and washed with cold ethanol to afford 37.5 mg (42.8%) of the
hydrochloride salt. "H-NMR (DMSO-dg) § 9.19 (s, 1H), 8.78 (d, J = 5.1 Hz, 1H), 8.66 (d, J
= 7.5 Hz, 1H), 8.22 (d, J = 8.4 Hz, 1H), 7.99 (s, 1H), 7.90 (t, = 6.6 Hz, 1H), 7.78 t0 7.75
(m, 2H), 7.64 to 7.55 (m, 4H); MS ES (MH" = 383; retention time = 2.48 min).

25

Other compounds in Table 5 were be prepared in like manner as described above

for Examples 195 F1- 208 F-9, starting from the appropriate starting materials that are
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afford 18 ng (32% of the title corrpound. 1H-NWMR (CDCI3) 6 7.53 (d, J = 8.4
Hz, 1 H, 7.49 (s, 1 H, 7.48 (d, J =4.6 Hz, 1 H, 7.35 (dd, J:8.7,22
Hz, 1 H) ,wo.0327561 1 H), 7.15 (d, 90 WD 03/072561 PCT/ USOBCTEBIS05396 = 8. 7
Hz, 1 H, 6.02 (s, 2H, 2.94 (m 3H), 2.76 (m 1 H, 2.16 (m 2H), 1.94 (m
éH)H) 1 11e|§|@€ refa'aﬂly évd‘ﬂablejan@/%rf_rb{@ sy?htr'@&s ok: \Aﬁ\(‘i‘bh(lgladbhmereﬂq @dd ﬁﬁin? {:hegoi 65HZ1
: . e
Met hod nrroe%tssﬂeéﬁrehe&tab@ﬁe 8f ofher %ﬁanﬁ@fd@hemw@b@rypeﬁeﬁéﬂpwn i tiae aft.
~benzofuran-2-yl | - (2, fale ehtufpRbeNthbsi-dPidAMod-12 O G  ONCl G
od was prepare rom (3-amnpo-6-piperi din-3-yl -benzof uran-2-vyl) -
hi or o- phenyl ) - et hanone (50| ng, 0.13 mol) 8ydth&sidrpnner
DI [I%-ér ‘ R¢(TLC solvent) LC/MS |Synthesis £k Synthesis
soprYHIUISi per|i d + benapfinna ‘3F Jo- [ PTRYRYChl pHenyl)
affording 27ng ( 995‘3‘%M haqﬁ\?ﬁi (gﬂt)md agviy+ye Ig)\r/fvﬂéol i d.
3) 5 7.53 (d, 83Hz ,7l9(d JE 2.1 Hz| 1H), 4 48
(dd J=8.5 2.1 H,, 1 H,[7.21 (s} 1 H, |7.14
652%37%?30/2%!), 2.97|(m 3H}| 2.33 (m 15 2H),
e " 3H) 142,029 | (womaH) | Qo (}.c-d F=t 7 3
445tGAc/HEYanpl e 205 |Met hod F-7a Preparation of
or o- benzoyl ) t benzof ufan- 6-yl | - phenyl }- 20
icacid NH2 DG o H2NF FACHC NHF A
sol ugi
3-[ 3+ o- d ehzof uran{6-yl]-benzonitr|le
[ Rena.ay 1hoR 409.0 %; comm C-1, F-2
EtOAC/HEX)
O \ R¢=0.10,
(o] - _
211 O j’\ Q HEX/E/tsooAc— 496.0 comm comm C1,F-3
HN 5
\g/\H Cl
NH,
1< g Re = 0.08,
(0)
212 O O HEX/EtOAc = 519/ 521 comm comm C1,F-3
HN Ny Cl 0
Ty . 50/50, 90% PURE
CH,
NH,
L "ol Re=oso C-1,F-3
213 J { > | CHClMeOH= | 468.0 comm | comm .
90/10
R¢ = 0.22 (50%
214 455.0 comm comm C-1,F5
EtOAc/HEX)
Rf = 0.28 (100%
215 471.0 comm comm C-1,F-5
EtOAc)
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160 nyg,

at 0

38.

C an

0 mmol)
d stirred at

i n nmet hanol

roomtenperature for |

wi t h nor ewbydomshi ori de 25 gas and stirred at

(10 nL) was saturated wth hydrochl ori de gas

h. Then it was saturated
room t enper ®CAMES03/0339@N0t her

1 h until TLC showed no starting material 91 WD 03/072561 PCT/ US03/ 05396
| ef t p=Ttre—Sotrvermt—was Tenpved urder T eguTted Pr ESSur €. |Sg,eH¥;buﬂ Ty (,lude
3-[3fam no-| 2-(2,4-dich | ¢rp.benzoyl )-be rag- 6-yl ] c..aci
met hlgxagHi&r I eshtet@reras tr'gg{?' o ef'ﬁ an%@{é; ?yn?rhe%éf?] net (v() 6r N cgyfﬁless ) and
stirfed at [roomtenperatule OdRE@inght | (IMElYo| afiil)*has {\ﬁl ed af(ly eguced
prespure. After HPLC sepafation, a 5 mhite solid produc 5‘24.4 ng, 16.49%
of 2H3-13-arno—2—(z4—dtchtoro-—benzoyh)
benzpf ur an- acetam di ne tfrifluorofacetic |aci d was| obt ai n¢d.
1H NVR CO30 R =0.83 B0z, 07 1 6.0 N
7.7 42,21% . EOARRE [ AF%OO Hz O | 5‘.’%&‘"(5,%14'%55, 5.77
(t, ]:7.4 3 (s, 2H); Mg LC M5 = 438.3), LIC M5 RT} 2.42
mn. |10 Exa vd F-7b Preparation o
3-f 3f Am no-|: b- benzoyTl) - benzof uran} 6- yT T- N, N-di net|hLl -
benzpm di ne H3C, N NH G CH3 15 To anhydroys nethanjol (10 fL)
was pdded 3 | 4- RTARGBO- benzé2B) -| comm comm C-1, F-7
benzpf ur an- Jile (1.0 g, [2.46 mmo|). The |sol utionf was t h¢n
sat ufat ed whth . This was stirfred at r{ for one h. The| solutign was
t henjconcentrated Tyacug and a portjon of the residue (0.070 g, U.16
mol | was di ssol aphydr®add-NMeOH (2 nL) (inder ar inert atnosphefe. To
t hi s| waggadde Q| NHEOGEDAg= 69 Ml ) . | Th@nmO0 |Sotdiir on| wasF-2hgn
alloped to s i at rt50/g'(§1e sol uti on was then |concentrfated in
vacup, and |pyrivhied via®HPLC to yield 0.025 g (34.7% |of
3- [ 3famo=12=(2; 4= UI,\fHIII UIL ,
benz )yI) be . m@ hyI -benzam' :ii ne. 'HNVR (MeQH-d4) 6]7.99
(d, ' 78 E%%E 9(s 1 H), .39
(m H)219d 2 é éf =2. !#_n%n, ViEHE? 482 %"“7H'?‘45 ‘%'53 446. 2.
25 Ekanpl e |20J -8 Preplid@t i on
[ 3- A no- 6-(%- et hyI am no- phenyl ) - benzof uran-2tyll-(2,/4-di chl or o- phenyl ) -
met hgnmone 92~ WO 037072561 PCT/USO3/ Ubd'[:é?
emental
Analysis
Calcd for
CasH17ClN
(0]
Oz
o RF =0.75 [25% | %C 69.15 :
220 Q ) A comm B-1, F-1
o} O EA/Hex] %H 3.52
O - % N 2.88,
Found:
%C 69.01
%H 3.57
%N 2.84]

Footnotes:

*The following are the LCMS conditions: HPLC - electrospray mass spectra (HPLC ES-MS) were

obtained using a Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215

Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A),

and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray

ionization. Spectra were scanned from 120-1000 amu over 2 seconds. ELSD

(Evaporative Light Scattering Detector) data was also acquired as an analog channel.
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NH2 OCl HC'NHO 3 A mxture of

[ 3- am no- 6- ( 3- am no- phenyl ) - benzof uran-2-yl]- (2, 4-di chl or o- phenyl ) -

met hanonew(@1380728g1 0. 25 nmol ), formal dehyde (7.5 L, 0.26 me®lUSO3/6B366 um
triacet oxyborohydride (75 ng, 0.35 mml), and acetic acid (15 L, 0.25 nmol)

in 1,2 5 di C@Ja@kﬁl@ldl@ﬂ@a%d%th@hﬁ&ﬁ@és zr/péﬁétdnmwvaettmmho\oe%nm%d Tge
e on

sol vent was

t he MPLC ( Bi ot %ef%gﬁ)asé?d”{% ‘f Ongd/ef” Hgg@ Egﬁy{]gg}l; '5“[ amg}&swéﬁ@’”&f’fordl ng
as a yel | ow abllovs(90% K rﬂcg051rﬁln2é?0pedlo PEMRRVErCHONB)and beld a6%H % Bfor9.5= 8. 8 Hz,
ti)’7 g E|Z4 (i alndmen tk?ec%ﬂun{nr@ br%l'fah’t bgck:fgmﬁg@ond]tldns%vgvo121“9 Il'gtal:lﬂll'll)t’lrr?e 27 (_t,
.051—12,1i—l)'34“7'8(dd 1OJ 82Hz 25Hz 1H) 601(s 2H) 289(3,
3H) ; I\/S”*énﬁ&rh/ﬁeérhﬂ-d:bnﬂleﬂ&éllyg)rallam = 3.47 nin. Exarrpl e 208 Method F-9
Preparation of

(3- Ami no- 6- pyri di n- 3-yl - benzof uran- 2-yl)-(2, 4-di chl or ophenyl ) net hanone 15
hydr oc hGenérdEMelNoHIZ: Bréparai@mbfiiehzdthiopfienes of Gbunularil) of

( 3- Ami no- 6- i a none
(80 my, O. Zﬁ%gre)oa?éﬁééﬂ 8?8% hlljcgﬂ%geés%t%ﬁr%/eﬁtlorgféqglsﬁé%ﬁgrz %Wetr

hy dtloc hBdreinte below ahf .spécifitally Se@2ibathin prepératiop of Bxemple221.i on m xture was 20
stored at RT for 18 h arﬁeiﬂtﬂoéas&ér% F&&&eggt’\héth EJéstal line solid is

formed. The yellow pre shed with col d et hanol
to afford 37.5 ny (42 8% of the hydrochl O”d/‘r‘iCNlH—NNR (DMSO-d6) 5
J

9.19 (s, 1 H), 878 cN5(;,,e|;|NC(§,C|—|) 8. 66 = 7.5 Hz, 1 H, 8.22

I
J
2

(d, J = 8.4 Hz, 7.90 (t 66 Hz, 1 H), 7.78 to
7.75° (m 2H), (m 4H) I\/SES(M—I+:3%\; Jgtention tinme =
2.48 mn). 25 t her ! corrpou ds in TR9R 5 were be pPepd¥ed’in |ike manner as
descri bed above for Exanples 195 171 208 F-9, startialy fromthe
appropriate starting materials that are

1. Heat
2. base, DMF

o)

NH R’

N\ * 0 Bror Cl CN
|

SH
(VIII) Base

R-B(OR),
0y

Base/solvent
Pd Catalyst

Example 221
Method G

15 The Preparation of [3-amino-6-(3-

dichlorophenylimethanone
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93 WO 03/072561 PCT/ US03/ 05396 either readily avail able and/or the
synthesis of which is taught herein, and using the process described above
or ot her wpangzsdl chem cal processes known in the art. TalpCe/tSoHazsopl es
Synt hesi zed using Method F Rf (TLC solvent) LC M5 Synthesis Synthesis
Synthesis Exanple Structure of (VM) orn@ RT (mn)* ([MtH +) of (I11)**
(M1)** of (1) CH3 NHORf = 0.37 0 425.0 Conrm Conm C 1, F-1
1l o EtOAc/HEX) N CI NHZ OC R .39 410@% 210 409.0 A-2 Comm C-1,
F-2 EtOAc/HEX) O NHZ F NHZ R =0~ O/ \ HEX EtOAc = 496.0 Comm
Comm Cl, F-3 o HN)N-J' C H§ \ cI] Rf = 0.08, 212
HEX/ Et CAc = 519 / 521 Conm Co -,N N C 50/50, 90% PURE 0O
\CH3 NHZ o C1 Rf = 0.30, CG1, F-3, 213 | CHZl 2/ MeOH = 468. 0 Comm Conm O
NH C F-4

Step 1: Preparation of 2-cyano-5-iodophenyl-(dimethylamino)methanethioate

To a solution of 2-cyano-5-iodophenol (10.0 g, 40.8 mmol) in acetone (100 mL)

5 was added dropwise a solution of potassium hydroxide (2.52 g, 44.9 mmol, 1.1 eq) in
water (60 mL) at 0 °C. After stirring for 45 min, a solution of dimethylthiocarbamoyl
chloride (5.55 g, 44.9 mmol, 1.1 eq) in acetone (60 mL) was added at 0 °C over 30 min.
The resulted brown reaction mixture was then stirred at room temperature for 16 h, and
diluted with ethyl acetate and water. The organic layer was washed with saturated

10  aqueous ammonium chloride, water, and brine. The combined aqueous washes were re-
extracted with ethyl acetate, and the organic layers were dried, filtered, and evaporated
under reduced pressure. The crude oil was crystallized from ether/hexane to give 2-
cyano-5-iodophenyl-(dimethylamino)methanethioate (10.3 g, 76.0%) as a beige solid: 'H-
NMR (Acetone -dg) 6 7.89 (dd, J=8.4, 1.8 Hz, 1 H), 7.79 (d, J = 1.5 Hz, 1 H), 7.60 (dd, J

15  =8.1 Hz, 1H), 3.44 (s, 6H); MS ES (MH" = 333); R; = 0.70 (30% ethyl acetate — hexane).

Step 2: Preparation of S-( 2—cvano-5-iodo-phenvl)-dimethvlthio—carbamic acid

2-Cyano-5-lodophenyl-(dimethylamino)methanethioate (10.0 g, 30.1 mmol) was
20 heated to a melt at 200 °C under argon for 6 h. The reaction was cooled to room
temperature, and the resulted brown solid was purified on the MPLC (Biotage) eluted with
20% ethyl acetate — hexane to give S-(2-cyano-5-iodo-phenyl)-dimethylthio-carbamic
acid as a white solid (8.3 g; 83.0%); "TH-NMR (Acetone -dg) § 8.12(d, J = 1.8 Hz, 1 H),

97



J 90/10 H3C ,NHZ NHZ Ocl Rf = 0.22 (50%214 | \ / o 455.0 Comm Comm C-1,
F-5 EtOAc/HEX) OH - HNJ ci NH2 OC Rf = 0.28 (100% 215 o EtOAc) 471.0
Comm Conmmw@Q-03/078B6b6 OH HNI--~-~0OH O 94 WO 03/ 072561 PCTPOBOBIOE396 Rf
(TLC solvent) LC/Ms Synthesis Synthesis Synthesis Exanple Structure of (V)
or O n)x I % f 13 (50%
O 4@0%(680 %ﬂ%é%&ﬂﬁhm 7(5k5(h)j 8(1\/Hiz)ﬁ-’f E)QOﬂ((tbr)cJadlélF@gDstsAgfoag%l? (RT
2.55 453i+)3M§oE1$r{MHmn3@3P) 3¥70 5%{ "/Nettm Wt@ hexen%)r 0.10, 218 | S/

\ HEX'EtOAc = 441 commcomm G F-2 cl 50/50 O NH2 NH2 o CI Rf = 0.08,

Step 3: Preparation of 2-cyano-5-iodothiophenol

To S-(2-cyano-5-iodo-phenyl)-dimethylthiocarbamic acid (3.0 g, 9.0 mmol) in

anhydrous N,N-dimethylformamide (30 mL) under argon was added dropwise 25%
sodium methoxide in methanol (6.1 mL, 27.1 mmol, 3.0 eq) at 0 °C. The resultant yellow
reaction was stirred at room temperature for 1 h. The reaction mixture was poured into

10  cold 2N HCI (100 mL) and then extracted with ethyl acetate. The combined organic
layers were dried, filtered, and evaporated under reduced pressure to give crude 2-
cyano-5-iodothiophenol. The crude material thus obtained was used directly without
further purification.

Step 4: Preparation of the intermediate 2-[(2’, 4’-dichlorophenyl)carbonyl]-3-amino]-6-iodo

15 benzothiophene

To crude 2-cyano-5-iodothiophenol (3.0 mmol) and 2, 2’,4’-trichloro-acetophenone

(673 mg, 3.0mmol) in anhydrous N,N-dimethylformamide (10 mL) was added powdered
potassium hydroxide (832 mg, 6.0 mmol, 2.0 eq). The reaction mixture was stirred under

20 argon at 80 °C for 16 h. The brown reaction mixture was cooled and diluted with ethyl
acetate and water. The organic layer was washed with saturated aqueous ammonium
chloride, water, brine, and dried. The solvents were evaporated under reduced pressure,
and the crude product was purified on the MPLC (Biotage) eluted with 20% ethyl acetate
— hexane, followed by trituration from hexane, to give 1.012 g (75.0%) of the

25  benzothiophene. 'H-NMR (Acetone -dg) & 8.24 (d, J = 1.5 Hz, 1H), 8.05 (d, J = 8.4 Hz,
1H), 7.94 (broad, s, 2H), 7.79 (dd, J = 8.4, 1.5 Hz, 1 H), 7.65 (dd, J = 1.5, 0.9 Hz, 1H),
7.56 (m, 2H); MS ES (MH" = 448/450); R¢= 0.58 (30% ethyl acetate — hexane).
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219 1| S HEXEtOAc = 425 A-4 coomm G F-2 F 50/50 O NH2 [Elenmental Analysis
Calcd for C28H17CI2N O / 03: HN o RF = 0.75 [25% % 69.15 220 1 o |

EA/ Hex] 9%0336256pmm B-1, F-1 cl % N 2.88, Found: % 69POT/USKINBIS7 N
2.84] Footnotes: *The following are the LCMS conditions: HPLC -

el ectrogpray ! h@'nlesgon HPLC
syst em equi pped W son punps, npler, a

G | son diode array det ectdﬂi&-ﬁhM@Q@Mﬁmsi@BMn (2 x 23mm 120 A) 5 and
a Mcromass LCZ single quadrupol e mass pgpectronmeter with z-spray

el ectrospray ionization. Spectra were scza@ned from 120- 1000 anu over 2

seconds. ELSD (Evaporative Li ght
acqui red as an anal og channel-
elution was used with BufferIA
and Buffer B as 2% water in A€ = 0.02% TFA at 1.5 ni/mn.
Samples were eluted as follows: 90%A for 0.gmn ranped to 95% B over 3.5
mn and held at 95% B for 0.5 nmin and then the colum is brought back to
initial cond sdleton gfEaminotb-inde-1-trenzethiphgner?- 245 is 4.8 nmin. **conm neans

comger %I?Hrb'qfﬂe\ﬁ?l Jn@maﬁon rﬁé) OVd R Gh 17 GiRRIR %/Qtﬂa@é wh§BE@ddiegphenes of

For nul reparati '‘benzot hi o henes in this invention is

i |1 ust vdtheatgomfor B8 n@ﬁnéf- mls time t@‘éﬁi‘éﬁf‘élpbémﬂwhawl'ﬁ)@@ﬁaﬂiuﬁﬁm (B%@8cri bed in
prepar & d0Rnfd, X 8Pk Added, RAGKE BY prfdiRITB-bbRINiCEAE (4 mEd. 89 thrkel ON

1.0 eq) and 2M aqueous Na,COj; (4.0 mL). The reaction was bubbled with argon for
another 10 min and then heated to 80 °C overnight (18 h). The reaction was diluted with
10  ethyl acetate, washed with water, brine, and dried over magnesium sulfate. The solvent
was removed at reduced pressure, and the crude product was purified on the MPLC
(Biotage) eluted with 45 to 65% ethyl acetate — hexane to afford 37.5 mg (28.1 %) of a
yellow solid as the product. "H-NMR (Acetone- dg) & 8.84 (dd, J = 2.7, 0.6 Hz, 1H), 8.49
(dd, J = 4.8, 1.8 Hz, 1H), 8.21 (dd, J = 8.4, 0.6 Hz, 1 H), 8.00 (m, 2H), 7.87 (broad, s, 2H),
15 7.68 (dd, J =8.4, 1.5 Hz, 1H), 7.53 (d, J = 1.8 Hz, 1H), 7.46 (s, 1H);7.44 (d, J= 1.8 Hz,
1H), 7.36 (m, 1H) LC-MS (ES MH" = 399, RT = 2.71 min). R; = 0.08 (50% ethyl acetate —

hexane).

Other compounds, appearing in Table 6 were prepared in like manner as
20 described above by choosing the appropriate starting materials that are readily available
and/or the synthesis of which is taught herein, and using the process described above or
other standard chemical processes known in the art.
Table 6 _Examples Synthesized using Method G

Synthesis .
R¢(TLC solvent)| LC/MS | Synthesis Synthesis
Example Structure . of (VI) or
Or RT (min)* | ([M+H]+) of (Iin)** of (I)
vy
R;=0.08,
222 HEX/EtOAc = | 491/493 comm comm G
50/50
NHSO,CH, cl
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CN (Me)2NC(S)Cl | S | OH Base O N CH3 CH3 1. Heat 2. base, DMF O NH2
R OBr or d CN UJDS3R2(IE) I / Base | SH (VIIl) R4 B(OR2 (V)
Base/ sol wentos/oPdéCatal yst NH2 O R4 S R2 (1) Exanpl e 22PCTNSOII0396G 15 The
Preparati on of [3-am no-6-(-p ridinyl)-21-benzothi ophene-2-yll (2, 4-
di chl qropfrem : OSTOT238T PCT/ UpU37 Uo39p . W2 oo Nd
Step §: Preparation of 2- Cyano-éf-('I'L%ds%R/Qnet{yLélf\ngl rr%'glnxtles%rr Syothasis %@rﬂﬁés@ oate
N CH3 E@rhm" LT Structure of (VI) or
Or RT (min)* | ([M#H]+) | of ()** Vi of (1)
R¢ = 0.58,
223 HEX/EtOAc = 434 comm comm G
70/30
R¢ = 0.08,
224 HEX/EtOAc = 383 A-4 comm G
50/50
R;=0.45,
225 HEX/EtOAc = | 443/445 comm comm G
70/30
Rf= 0.08,
226 HEX/EtOAG = 361 comm comm G
60/40
Rs=0.32,
227 HEX/EtOAc = 385 comm comm G
70/30
Rf = 012,
228 HEX/EtOAc = 417 comm comm G
60/40
Rf=0.14,
229 HEX/EtOAC = 453 comm comm G
60/40
O R¢=0.10,
230 HEX/EtOAc = 375 comm comm G
ol
O ()ome 70/30
NH,
Footnotes:

*The following are the LCMS conditions: HPLC - electrospray mass spectra (HPLC ES-MS) were

obtained using a Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215

Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A),

and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray
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S To a solution of 2-cyano-5-iodophenol (10.0 g, 40.8 mmmol) in acetone (100
m-) 5 was added dropwi se a solution of potassium hydroxide (2.52 g, 44.9
mrol , 1. Iwegp/oraser water (60 nL) at O C. After stirring foPCFESNI/N39E

sol ution of dinethylthiocarbanmoyl chloride (5.55 g, 44.9 mmol, 1.1 eq) in
acetone (60 iphidativ@SSRAFEHerdlcdhnbd AYE 1289000 dhu ovéiBsdctisddl EegDbr own reacti on
m xture was then §.t| [_.r e{% %f? I ang terrgetr at ur&gf or . 1(& h anﬁ dln| ult ed with
ethyl acet at EVEIRPRRHEM ScHFENg PESHPT Ieta ap 2(RA Soietas A FIte S5IP'at ed 10
aqueous ammu@radisntehition waeysedmitle BuffenAdchsi2fd anetoniffieincetd ivite 8.084 €S @ed washes
were re- extg el gds Wi i AetoRRRE fifo. 0PN FFARE1 SHEATA CSARYES WerdBIRqdr | ed,

filtered, and evaporated —under reduced pressure. The crude oil was

Cryét al li ZecPSffPI@M'Péqor’(‘é‘?‘f%ev‘ééTH'érWeaf‘W/2- over 3.5 min and held at 95% B for 0.5

cyano- 5- i odopineny thef eierelumyilischirouyd) baek hainigal lkbaditoas 0003 ngn. T@al0dgtiness a bei ge
solid: 'H I\}I];_/‘;gzg(r@qetone -d6) 5 7.89 (dd, J =8.4, 1.8 Hz, 1 H, 7.79 (d, J
= 1.5 Hz, | , (.60 (dd, J 15 =8.1 Hz, 1 H), 3.44 (s, 6H; M5 ES (M =
333); Rf = 07y sgepsccnyierdategwilable. hexane). Step 2: Preparation of

S- (2- cyano- 5-i odo- phenyl ) -di met hyl t hi o-carbamc acid NCH3 SuN.CH Il Il 3

O 2- -5-1.0doph | - (di pet hyl am t hanet hi oat 0,0 30,1 I
wnd0 50 hear et BoEBich o1 Pt Mgk Prentins, urag Tis HEMOHRSRoERd on was
cool ed Heveih @ Bthelr emgicodBtknoen iraihe drf)and asivg tledagpropats sthrtithgwaesteralis | fi ed on

the MPLC (Bi.otage). eluted with 20% ethyl etate - .hexapne tp give
5 (2 oy nrera e At aRe et ol nbrarbireedseBf BoR BRI 4F e cot i 0 (5.3
g; 83.0%; 'H NWR (Acetone -d6) 5 8.12 (d, J =1.8 Hz, | H, 97 W
03/072561 PCT/ US03/05396 8.05 (dd, J =7.8, 1.5 Hz, 1 H), 7.66 (d, J =8.1
Hz, 1 H, 3.11 (broad s, 3H), 3.08 (broad s, 3H); M5 ES (MH# = 333.0), K
= 0.53 (30% ethyl acetate - hexane). Step 3: Preparation of

2- cyano- 5-i odot hi ophenol SH 5 To

S- (2- cyano- 5-i odo- phenyl ) -di met hyl t hi ocarbamic acid (3.0 g, 9.0 nmmol) in
anhydrous N, N-di nmet hyl f ormam de (30 nlL) under argon was added dropw se 25%
sodi um et hoxi de in nethanol (6.1 nL, 27.1 mmol, 3.0 eq) at 0 C. The
resultant yellow reaction was stirred at roomtenperature for 1 h. The
reaction m xture was poured into 10 cold 2N HCl (100 m-) and then
extracted with ethyl acetate. The conbined organic |ayers were dried,
filtered, and evaporated under reduced pressure to give crude 2-

101



cyano- 5-i odot hi ophenol . The crude material thus obtained was used directly
without further purification. Step 4. Preparation of the internedi ate
2-[' (2", WOo-diotdsbor ophenyl ) car bonyl | - 3-ami nol - 6-i odo 15 pemasohisphene
NH2 OCI S C To crude 2-cyano-5-iodot hi ophenol (3.0 nmol) and 2,
2',4'-trichl oro-acetophenone (673 fgped. Omol ) in anhydrous
N, N- di net hyl f ormam de (10 nL) was added powdered potassium hydroxi de (832
ng, 6.0 mol, 2.0 eq). The reacti orR%i Xt\yj@ was stirred under 20 argon at
80 C for 16 h. The brown react iR tufe was cooled and diluted with ethyl
acetate and water. The organic |la »washed with saturated aqueous
ammoni um chloride, water, bring,a i The sol vents were evapor at ed
under reduced pressure, and the crige product was purified on the MPLC
(Biotage) eluted with 20% et hyl acetate - hexane, followed by trituration
from hexane, to give 1.012 g (75.0% (bf the 25 benzot hi ophene. 1H NWR
(AcetonEEg(-uo OS.LL*\,J—_LS"‘HZ néfz STOS (U, = S &t i .94
D ,

( br oad, |Examp! R (dd, J =RB. 4, 1.5 1 H, R'65 (dd, |JR 1.8 b.9 Hz,

| =~yAY lI ’I-l\ S-ES ll\/l-Ll. = 448/ 450) - Rf = 058 /QHOA\thy! acethte -

A4

hexane) 98 \ND 03/ 072‘:61 PCT/ Us03/ 05396 St ep 5: r atign of [the fitle

conpound: [ 3-am no-6-((3-pyri -\ ) - 1- benzot hi ophe
yl 1 (2, 4 dizghl pro- phen- || rretne Nl -1240|C1 N C Asol uti qn of H
(3-am np- 6-i odo- 1- benzot hi pheme-2-yl) (2, 4|5 di £kl phenyl ) nmet hanong] (150

ng, O. mmol ) in 1, 2-di met hoxyet hane|was |degassefi w th angon flor 3% m n.
At thisjtime,|tetrakig(triphenyl phosphine)palladium0), (39 ng,| 0.P3
mol, 0 1 eq)|[was added, follTowed by pyridine-3-D yc acild (41 ng,| 0. 33
mol , .0 eq) and 2M|aquegus Na2CcO3 (4.0|nL). Th action was bubby ed
wi th arfgansf of o angq her 1hetheat ed to C overnnight 18 h).
The regction was |dil uted Wwih-18 et hyl acetat e, Hed with water, i ne,

and drijed over magnesijum sul fate. The|sol yent wak renoved|at reduced
pressurje,—andi the crude product was purified on tAe MPLC

233 S H

NHCOCH,

234 0] H

I
X
I

SOzMe

I
I

MeO e
235 0] H OO H
MeO

CONH,

X
T

SO,Me

Me
236 0 H ‘O H
Me
Me .
237 S H OO H
Me Me
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otage) eluted with 45 to 65% et hyl

acetate -

hexane to afford 37.5 ny

(Bi
(28.1 %9 of a yellow solid as the product. 1H NMR (Acetone- d6) 6 8.84
(dd, J =won3o®@s61 Hz, 1 H), 8.49 (dd, J = 4.8, 1.8 Hz, 1PHI/USB3/@&BICdd, J =
8.4, 0.6 Hz, 1 H), 8.00 (m 2H), 7. 87 (broad, s, 2H), 15 7.68 (dd, J = 8.4,
1.5 =t - p3 (a1 J - L.g TZ ., 1 7.230 (o J.I'I),.+4&u g 31 1.8
Hz, 1 fFxamplesX(Ri H) LC MR (ES MH+ 4{3 309, RT =R2.71 nin).RRf | R0J08 (50%
et hyl etate hexane)—O-her—conrpoupds—|appeartng+n—Tab e 6 fere
preparqgd in |j ke|manner as 20 descri bgd apove b 00si ng the approgriate
startingg2sdt er Oal sH hat are-Clgddi | y ayaiil abl e or the syht hesHs Jof
whi ch ifs taught hereip, and using the|lprocess de F)rl\lﬂbed abpve or offther
standajd chemi cal processes known in the art. Tabl'e"H Fxanples SyntHesized
usi ng et hod |G RI (TLC solvent) LC/ M Qthesi s Synt hesi s |Exanpl e
Structgre_of (VI r * ([ M ** of (1), (M])1* NH2
QCl 33% 0g° 22% s %E‘@&E?‘ 491 - 50/ 5o \II—éOZCI—B Cl
99 WO @3/072561 PCT/ USOS/ 05396 Rf(TL C Synt hesi s| Syntlhesi s
Syntheqis Exanple Structure O RT (mp)* ([IMH+) of (LI1)F* of [l)*qr of
(1) N§Z o Rf| = 0.58, 223 c7_JI1l, | s HEX/ : = 434 Comm Comm ¢ 70/ 30
a Cr o Rf =/0.08 2244I i .s \ HEX EtOAc 83A—4Comrn§0 \I-HEO/50F
NHZ O I 2290. 148 [ 255 5 ¢ | 't oAc | 348/ 4457Comm conm G 70/ 30 o c
NHSO,CHs
241 S H 2,4,6-triCl-Ph- H H H
NO,
242 O| H 3,4,5-triMe-Ph H OH H
CONH,
243 O H 4-CF3-Ph- H (E/ H H
NHCOCH;
244 O H 3-CH3CO-Ph H 9/ H H
HN N(Me)
245 O| H 4-(COOH)-Ph- H Q/ H H
CF3
246 | 0| Et 3-(COLEH)-Ph- H Jt T(©/ H | H
HC™ o
247 O| H 4-[CON(Me),]-Ph H ©/ H H
NO,
3-(NHCH,CH,SO,Me)- ;
g | o | w | Z(NHCNCRSOMer EE/ H | H
Ph
CN
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NHZ o Rf
0.32, 227 1| i

s Me HEX/ 00807256417 Comm Comm G HN( 60/40 O NHZ O Rf

= 0.08, 226 s HEXEtOAc = 361 Comm Conm G N W 60/40 NHZ o Rf

s HEXEt OAc = 385 Comm Conm G W 70/30 CN NHZ Rf=0.12, 228

= @CTAIS02EBI6

HEX/ Et OAc = 453 Comm Conm G W 60/ 40 NHSOZCH3 NHZ o Rf=0.10, 230 HEX/ Et CAc

= 375 ( MT{> Ve[ 707 30 FOOTIOLES. - TNE_L Ol Towm Ny ate|tng JLCVS
condi t i|B¥AmPIePXC| - Re| ¢ct rospfay mass spectra (HPLB ES-Ms) weRe obRailnhed
usi ng 3G —HRLC sy st em-egui-pped wth-t+we—Gtsen—306—puips—a—G-Hson 215
Aut osarfpl er, @ G | son|di ode array detectof, a Y ro C 18| colum (4 x
23mm 12049\ ,| O5| add a Mi-GrHsmbie)-BCZ silkgl e qua ol e mass s$pect Hoget er
with z{spray el ectrospray 100 WO 03/ 02561 PCT/ USQ3/ 05396 |i oni zati gn.
Spectrgq were scanned from 120-1000 anu over 2?2 seconds. FISD (Fyapaorative
Light $catterjng|Detector) data was al so acquired_as an anal og c¢chanrjel .
G adient elutjoniwas used with Buffer| A as 2% acefonitrile|in water wth
0. 02% JFAS&nd| OBuf fer | B asNPGORAtREr i p Acetonitrfle with 0/ 0% TFH g4t 1.5
m./mnJ] Sanples yere eluted 5 as foll pws: | 90% A f.oi5\@. 5 m h ranped tlo 95% B
over 3|5 nin and|held|at 95% B for 0.5 mnin and then the colum]is r ought
back tq initial ¢ondi{ions over 0.1 njn. Total rup time 1$ 4.8 mn.
251 O | H |4«NH-(CH)s-COMe)-Ph| H OMe | H
NHCOCH;
252 | s | H Wi H EE/ H | H
N 1
NHSO,CHs
N=
253 | S| H <\i/>+ H H | H
N CN
/=N I X
254 | 0| H N ) H H H H
\‘_‘N H3C/
0
255 | 0| H. s H EE/ H | H
N—N
CONH,
=N
256 0| Ac <\:/ , H H H
N 1
SOZMG
=N R
257 O| H (/ , H Me H
N—N
CN
258 | 0| H HO— ) H EE/ H | H
N 1
CONH,
259 | 0| H ON— ) H ©/ H | H
N 1
NO,
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**comm nmeans conmmercial ly avail abl e.

prepared using the nethods descri bed

art,

and weing73she appropriate starting materials

herei n or other

10 O her conpounds of Formul a |
met hods known in the
and/ or PCHtGSosresdv@at es

may be

that would be readily recogni zed by those skilled in the art. 101 WO
03/ 07ZW"US73‘$\530 rapre 7 5 RO NMMRL R 1T L v R2 G RO (1)
Exanpl dExamele RX R3RR4|R5 R6 B31 0 Phe® H H H H3BINH O 23R 0|HRH|H H NH
H3CY O}-233 HA4 | \rH-H-H NHCOCH3 234 O H+—}+\—H 1+ -H K -Sa@M VMO 235
OHDHHH MO|CONH2 M 2 H c.e HH ~xMe ~ ' 237|S H Il / H
| o HH 2s& MeOCN HLO2 CI\/. H H H
N ' F F
261 | s | H MeO— H ©/ cl | H
N CN
Me L
262 S H cl \—/; H H H
N HNZ N(Me),
cos \ANHz EE/
263 0 H =\ H H OH
Me—\ Va
N v
NHSO,CH,
CO,Me (E/
264 O | Me —\ H H H
Me—\ /1
N NHCOCH,
265 o H /_; H ©/ Me H
C(O)CHs NO,
266 0 H /_; H (E/ Cl H
C(O)N(CH3), CN
267 O | Et /N H EE/ CFs | H
=N
(Et)N CONH,
‘ )
268 o} H —n H OH H
269 0 H /_; H ©/ = H
NH(CH5)4SO,Me SOQMe
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WO 03/ 072561 PCT/ US03/ 05396 Exanple X R1 R2 R3 R4 R5 R6 238 0 H 4-Cl-Ph- H
HH SO2Me 239 0 H3-N2Ph- HHHCN 240 S H4-CNPh- HHH NHSCRCH3 241
S H 2, 4, 6wors@r2zsPh- HHH N O2 242 0 H 3,4,5-tri Me- Ph H @ETHSOOBSMR 243 0
H 4- CF3-Ph- H H H NHCOCH3 2440H3CHBCOPh HHH HNNM)2 245 0 H
4(CCX]-IT P T Y. 1 i Cors 240 0 B3 EL) P T N T o, | 247 0
H 4- [ CPReample] %oh B H{H No2 B48 0 H ! '3 mchszzwe) H H B PhRON 103
VO 03/ (#2561 PCTHAUS03/05396—Exanple R3 R4 R5—R6—249 0 e
4- (NHS@eMe) -Ph H|l i HH ON 500H3(r HHH ONH2 | 251} 0 H
4- (NH (Jo2p 4- C@ve) Ph |H Ove H_; NHCOCH3 @52 H H N NH$GREH3 H

SOkt NHCOCH3

2711 | o | Et <‘/ _l:; H cl | H
E{{OC)CN N(Me),
272 O Me é/_;; H % CF3;0 H
Me(O)C(HQC);;N NH8020H3

273 o| H [ \< H EE/ CHs | H
© CONH,

274 | 0| H E‘g H EE/ H | H
S
CN
275 | O | H 0 \< H ©/ H | H
he)

CN
a3 “
276 | s | H (N H H H
I\I/Ie HN N(Me)g
N—( b
277 | s | H )\ H ©/ H H
© NHCOCH;

278 o H

279 s| H Nhl I\ H ©/ H
S

= T
~Z
o Z/
T
O : .
z R
T
I
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NP 253 SH~~HHHNOCN 254 O HN ~~-- HNHH Fi3C 255 0 HHHH

NN CONH2 256 OAc ¢\ HI i HH NSO2Me N 257 O H/>HI i M H NNCN
258 0 H BH@ooBfor2skhk H N CONH2 259 0 HO2N Hg HH N NO2 PTLQAISWD3%6 072561
PCT/ US03/ 05396 Exanple X R R2 R3 R4 RS Rs 260 0 HC ~9 HHHN"C 261
S H Me@rHCtr——NCThe—262 —cr— TN |\|\ VerZ—CoO=Nt2T263 0 H Me
H H OH [ExempigiOXCH RCORMe R R R | R

280 s | H [ \§ H E?/ cl H
S NHSO,CHs

H3C ‘\

281 | 0| H )\/"\i H F H
HsC CH
0 3 CONH,
H3C \\

282 0 H M H Me H
cl” g >l (o),

283 o| H d H ©/ H | OMe
284 s | Me [\i H EE/ OH H
MeO-C CO-Me
2- 0 2 NHCOCH;
285 | O | H oo A\ H ©/ H | H
O
0O SOzMe

286 | O | H MepN_ A S\ H EE/ H H
0 CN

(Et)pN
287 O | Et 7\/—§/ H H H
288 0| H | "o 7\/—\§ H /\H/©/ OH | H
H .
289 O | Me MeO,S” 7\/—§ H H H
S NHSO,CHs
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264 0 M M ~HHH NNHCOCH3 265 0O HH M H N COCH3 N2 266 0 HH C
H -NC(ONCH3)2 CN 267 0O Et HCF3 H -N (Et)2N CONH2 268 0O HH OHH CN
269 0 H HvNoB/o72sFt H NH( CH2) 4SO2Me SO2Me 105 WO 03/ 07256 PCPARO3B3% 05396
Exanmple X Rl R R3 R4 R5 R6 270 S Et HEtOH ON SO2Et NHCOCH3 271 0 Et H
Il s C NP PN AN N VEL2 272 O Vg [T CFSO I, VE{ O X 12T SN 1yi§02CH3
2730}N|E¥ampl€H$ %EOJ\IHZ 2 OHNHR HH s R \ 275 D RRNJ/R~[H | HH
0 CN
0]
Me

290 0 H

I
=

=

(@]

= -
I
T
T

NHCOCHS;

=
®

z/\
T
]
A,
=
D
X
y

29 0 H Cl

CH3 ) N,
292 S H = | ~ H H H
NS
H3C N CH3 HN N(MG)Q
CH3 ) S,
293 S H = l N H H H
N 2
HsC™ "N° "N° "CHj CONH,

/N \\ s, .
204 | O | H /L; | H H | CF

OMe H

[:E?// OH | H
NHCOCH;
COLEt :
S h
297 | 0| Et [j:liﬁ;[j H Me | H
N" "OH NHCOCH;
HsC k >
208 |O| H T H /h\ﬂ/iii:j// cl | H
0 2 c
N Hs o
CN

295 ) H

Zg\ /g,
T

I

296 o) H

209 | O] H N ]|
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276 SHHHH N M HNNM)2 277 SHHHI i HH ONHCOCH3 278 O HN NH

HHM CN 279 SHNs HgH S NO2 106 WD 03/ 072561 PCT/ US03/ 05396

Exanpl e WBo03R2588 R4 R5 R6 280 S Hf\ HC H S L NHSQ2CPBTHZ@3/0381 0 H /\

HFH HICOCH3 LCONH2 H3C 282 O HHMe H O SO HNNM)2 283 0HHH

ove | fove—o CN; Z2onSVE A o MTO2CTOCORVE T oo 48‘65'l0 H H3C
H o R (Et)2N /R 287R0 JEt H |

| ”
/\ H H|Exanmple) ¥opMB' 286 0 HRMe) 2N dB\RS H
S \

TNOT

X<
300 O H @I H Et H
N~ “CF;
NHCOCH;
= A )
301 | S| H L H EE/ CFO | H
N” N7 “NH,

NHCOCH;

MeO S
302 S Me _ H
MeO N~ CI
N N
I
303 0] H \N:@C/Me H

Q2
e prd R4
I
xI

NO,

7
304 OH<O\ ~ Me | H

S

3056 | 0| H D H
N~ >CON(Me),

306 ol| H N7 N

z
\
=z
=0
A
=
V]
I

CONH,

OH H

0

LN —N(Me),

/_
J
a
T
T
T

=
O
N

307 O H

o
Z>,
w
o
N
m
T
T
w
(@]
O;i
Q
T
T

308 | 0| H F3C-028Q—§/ | H ©/ H | OH
S NHCOCHS;
N .
39 |o| H 2w [ H \J/[i:j/< H | H
AN
Me/U\/N H3C
X% -
30 |Oo| H | H H | H
0 N

CN
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288 0O H\ H, OHH S HIC OH N 289 0 M MRS / \ HHH S LNHSO2CH3

107 WO 03/ 072561 PCT/ US03/ 05396 Exanple X R R2 RB RA R5 R6 0 290 0 H Me
HN HH HWOOBICAEH3 Me 291 O HHI HC NS Me CN CH3 202/1S0d0$9¢H H H3C
N CH3 HN N(Me)2 CH3 293 SHHHH H3C NNGCH3 CONH2 XN 294 0 HH H CF3

H3C N VE) 2 135_0—H;H'GVE—H_§C Ve Atjoyﬁ'ﬁl Lﬁ'ﬁ—s‘N'NHCCIIHS
COzEt Bl X4y BR[| Me H B OH coegt RNHCocHs HBC 298 0 HRV J\RHJa H O
N H3C

311 O H

CN

312 S H Q : cl EE/ H F
FsC NHCOCH;
313 0 H (Me)N ! Me ©/ H Cl

NHCOCH;,

314 O| H ' CFs ©/ H H
HsC—S
8 SO,Me

315 |0 | H | T\ >/: CF;0 ©/ OMe | H
HaC’ CN
0 -

316 | 0| H | HeH OH H |OMe
N—SO,
HaC NHCOCH;

317 | O | H 1/ :’ OH H | Me
o] NHCOCH;
OMe .

38 | O| H bN Q‘ OMe ©/ H | H
N NHCOCH;
HN

319 o

T
T

Me—0O
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(Me)2NOC 299 O HN\ HF H S N CN 108 WO 03/072561 PCT/ US03/ 05396

Example X R1 R2 R3 R4 R5 R6 300 O H H |

Et H N CF3 NHCOCH3 301 S HHI/

CF3O H NvNoBezser H2 LNHCOCH3 MeO 302 S M Hy HH MOPNTASER96 303 0 H

C-MHi HH NCON® NN304 O Ho NBCM HMH HO 11 CONH2 305 0
H H OHpH—NCONCVET? NN HH TS s Nog . Nj307 0 H
0 NSOz EExamriBCcXC él H HO ®®8 o HFBRops\ cI R H oH s NHBOCHIR 309 O
HHI HHHM HC
320 O| H ©/ H H
Me
321 O| H /@f m@fm H H
cl cl &
322 | 0| H /@f cn/©:o| H H
cl cl &
323 O| H /@( B ' Me H
cl cl HC— s
324 | 0| H /@f N’Np!, H | H
Cl Cl |
H3C/|\S
1 O
35 | O| H ‘ 7\ H | H
cl cl M\
Me
326 0 H /@f 7 N\ H H
o] cl =N
FsC
327 | 0| H /@f N ’ H | cl
cl cl { 3
—N
\\, / \ E
328 | 0| H — ! H H
cl cl MeO
cl cl o
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O30 0 HHi HH ONMI | CN 109 WD 03/ 072561 PCT/US03/ 05396 Exanple X
Ra R2 RB R4 RS R6 311 0 HO HOHH NLCN 312 SH- O HF F3C NHCOCH3

313 0 H MwoM3@r2561 Me) 2N NHCOCH3 314 0 H CF3 |/ H H H3C BCT@sis@Rhe 315 0
H MeO-~ CFB0 OV H N H3C CN 316 0 H H3C OHry. H Ove N SO2 H3C NHCOCH3
317 0 HTOR T VE JOU NHCOCHS  VE, 318 O T N /v Ove T o i e W Neegers p19 0 H
HHH [Fsanopler X WoR)3/{072561 BCT/ USO3/ O0B396 Exanmfe X R K2R3 |RR Rb Rs

Nn: -

Me 320 jo—H-H ~H HM—M

1
1
1
.

330 0 H /@f H 7\ H H
Cl cl =N
MeOZC
331 O| H /@f H o [ H | OH
Cl Cl S
HaC
32 | 0| H @f H o, D Me | H
Cl Cl 0
(Me)N
(EH),N i
333 0 H H N ' H H
Cl cl &
—N
. MeO,S !
< 2 =
334 o H H HN H H
cl Cl 9
CHs
N
335 0 H H (/ H | MeO
c N ‘

o

336 O H

Q

337 O H

MeOZSﬂ 1
H /N@ MeO | H
Me

Q

338 0] H

T
5
J
5>
T
u

Q

339 O H

0 : 0 >\ 0 >\ Q >\
o

o
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321l 0 H HA I A HH ad G d 322 0HA A HA I gC HH G 323 0H
HMHC Cd HBCS324 0HHNHH d A CSM 3250HHHH C / O M
N Me 3260037236 P-NHH CI C F3C 327 0O HHCN HC C PCTIUShB/O$3BE H 328

OHJ C Cd MO329 OHI s HNH (CH2)2 r\' HH C C O 111 W 03/072561

PCT/ US B S30 U, PN Tt McO2C

3310WWO S H3 332 OEOI\/EHR&I Cl 0 EZNR33OHH
(Et) 2N pN-H-H—ci—¢l s

H Me,@ H | c
v

Me

340 0o H

o

341 O H

Q
.
z
n

342 O H

343 0O H

I
)
o]
XL
T

Q

AR
2

344 O H

(

345 O H

(

346 O H

o 7
T
z =z
N/
T
T

c

347 0 H
Cl

2
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Me02S / \ 34 O HHHNHH C C O CH3 arc 335 OHHHMOC | NHN 336
OHH\ I. HH C C (Me)2N Me02S~ 337 0 HH N\ MeOH C C M 338 0 H
J::) / HwboshraseH C Cl Me 339 0 HH ONSCROH H C O PC2/UAB/OBIO72561
PCT/ US03/ 05396 Example X R R2 RBRRA RS R6 M 340 0 HHM HC C C
341 0 H™F T C O NP oA O AR -, O C O\ /"33430H
H OH H|Eraraplec [CR'0| 344 oM Hp NHR | a oOR'345 0 H|HRRE{NRN H H
348 |0 | H /@f OH @ H | H
cl cl
39 |O| H /@f H Q H | OH
Cl cl
350 | O| H /@f OH @ H | H
F cl
31 | 0| H /@f OH Q H | H
cl cl HoN
32 | 0| H /@f H Q OH | H
Me Me HzN
33 |s| H /@( H Q H | oH
F F H,N
3%4 |o| H /@( OH Q OH | H
Me Me HgN
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cad O 10k N346 O0OHI/ HHH G G NO N347 OHHHH G G -0
113 WD 03/ 072561 PCT/ US03/ 05396 Example X R R2Z RB3 R4 R5 R6 348 0O HOHHH
C C 349w0oBfor2sstH HOH C G 350 O HOHHH F C 351 @CHUSHB/#$36 Cl Cl
H2N 352 O HI/ HOHH M M HZN 353 SHHHOH FF H2N 354 0 H OH OH

H
Me Me ottt VEWSG:;O EXANPTE, X "L R RS, ¢ o|R6 Q-
355 0 HEvammley X RN C 3580 HHHR R* R° | R

Q H | H

HoN

Ol

HoN

355 O H

o
o
-

356 O H

Q
Q -
T

357 0] H

_n
= l
-

T
N
Z
T
T

358 0 H

Me Me

2
o,
Q

359 O H

9] )
I
=
4]
/
P
o
I
I

Q

&

360 O H

A

n

361 S H

2
o,
e

Me e
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ad d ”NFHF 37 O0HFFHN ]::~3580HHHH M M O 359 0HH
M- HH C / O L, N360OHHOHH'C-FFN361 SHM M HHH 115
WO 03/ 072861380CF61JS03/ 05396 Exanple X R1 R2 R3 R4 R5 R6 B62/WB0303p6 H H M
~M3630HHMNOIH O C 364 OHHp OHH FFN365 SHHHOH M
Me N CqUpOSTTIrOnE Opel ur 1 o1 Lthe nmetpd_of vt s 1rayentton . cpnpoog of

dBsdri bed

For mul 4Exam@eluXef uR" i h this Mthod fof Rreating tRe conditioRs
furt hert-hereinwhen—it—is—formiatedps—apharraceuti-catyraceeptablle 5
conposijti on. |A pharmaceutically acceptabl g conposition is a conmpound of
Formulg | in | adm xtur | 8 arr

O

ceut|cally atablec er. JA
phar maqdeyts cal by agce SHANY carfi hat is nelatpvgly
non-t ojqi ¢ and 1 nhocuo D Nt at ,on@w ations comsistent fith
ef fectijve act|V| y of |the actlve I'ngredi ent so“that any side effect]s
ascribgble to the carfier do not vitiate the beneficial effects|of tjhe

active Hept-—10-Conronrty—used—pprartpeeutt+ecat—ingredi-ents—phte can be

used a§ appropriate t forrrul ate thejconposition for its iintended rjoute of
tratio P

nitriclacid);| al kalin

D
adm ni { n ipcl ude: ent s| (exanplgs ude but | are |not
9 fiynar Me-g d, dr ochl ogi ¢ gcild,
anpl es m&l/ but are not|limjted to
anmoni d sol utfi on

limted tzggacebi ¢ aci
g 0 :
34 |O| H H oA ' OH | H
F

Me Me

\\‘ O :
365 S H @f H i{ Q H OH
N

Compositions useful for the method of this invention

A compound of Formula [ is useful in this method for treating the conditions
described further herein when it is formulated as a pharmaceutically acceptable
5  composition. A pharmaceutically acceptable composition is a compound of Formula | in
admixture with a pharmaceutically acceptable carrier. A pharmaceutically acceptable
carrier is any carrier that is relatively non-toxic and innocuous to a patient at
concentrations consistent with effective activity of the active ingredient so that any side
effects ascribable to the carrier do not vitiate the beneficial effects of the active ingredient.
10 Commonly used pharmaceutical ingredients which can be used as appropriate to
formulate the composition for its intended route of administration include:
acidifying agents (examples include but are not limited to acetic acid, citric acid,
fumaric acid, hydrochloric acid, nitric acid);
alkalinizing agents (examples include but are not limited to ammonia solution,
15 ammonium carbonate, diethanolamine, monoethanolamine, potassium hydroxide, sodium

borate, sodium carbonate, sodium hydroxide, triethanolamine, trolamine);
116



15 ammoni um car bonat e, di et hanol am ne, nonoet hanol am ne, potassi um

hydr oxi de, sodi um borate, sodium carbonate, sodi um hydroxi de,

tri et hanowern®set r ol am ne); 116 WO 03/ 072561 PCT/ US03/ 05%@6/Usasiespbent s
(exanpl es include but are not |limted to powdered cellul ose and activated

charcoal ); a@cﬁ@@ént@g BRbled Maudenarzrd st Iinﬂféhli@’SO\bél'érearcélldlége arign ted to
carbon di oxi de F2, F2CI G CCI F2 and CCl F3) air displacenent agents

(exanpl ivaiegidhaecoBlit are not linmited to nitrogen and argon); antifungal
preservati Ve§el()§5|%eﬁ§nt's '@é‘ola‘rﬂﬁeé’?\&lu@é Suigk rlot %ﬁ&ﬂtotcﬁrmﬁr@&h@e acid,

butyl par aben, et hé araben, met hyl par aben, propyl paraben, sodium benzoat e);
ant i m c6bFalF6iCe56feand w&dFYexanpl es i ncl ude but are not linited to

benzal koni U”éu?@:sﬁ@k&ﬁéﬂ%geh%&é%rﬁ&@é h'f&]uﬁ@'b%f bid&hot NRMEY to Rtr6RMCAnd
cetyl pyridinium chloride,” chl'orobutanol, phenol, phenyl et hyl aI cohol

phenyl n@igedti c nitrate and thimerosal); anti oxi dant s (exanpl es incl ude but

are not |im %ﬁtﬁ'uﬁdél Br%‘éé’rrvgin%sg@ké?nplgf%fu%'but Bl hﬁﬂt@d tobégn&bgta%ﬂi,

hydr oxyani so butyl ate roxyt ol uene, hypophosphorus aci

monot hi Rigyipe@ben, etbyl@wbergmqtbxl@arabemmﬁyé@mﬂ@aﬁ iugdenzeatel sul fite,
sodi um 15 f oppmhi %Bbéﬂﬁreéé#‘vémé%'(éiﬁnpléé’%w%"b‘%ﬁ %'rﬁﬁ'\ rfnltécﬂo bé?i'zQIQbﬁ\gm

mat eri al s (exarrp es I nclude but are not IIimted | ymers, natural

and Osy nefHendeg b@f@ﬁ?@@ﬂlunbémlya@e peand alcopel} wvl@vw&rﬁ@@ chéqudpc@iﬂ@rgbutanol

pol ysi | gxaaepha etﬁwérc%%r phé'ﬁﬁ%i%ﬂﬁc ﬁ%ﬁé ABEhMerobdff. f ering agents
(exanpl es inclu but are not Timted got assi um 20 net aphosphat e,

di pot assi um @H@g@ﬁaﬁéewwﬁwwéetbat e rz% niied 1o ascatic agithya8ed¥l and  sodi um
Ci trat epglinhyer aﬁﬁnatedor@afdky&gsagedutﬁat(a%?m&%ueﬁé|r%@ptbd&,tphafug QR limted

to acamas EI aronati c syru aromatfic elixir h sSyrup, cocoa
Syrup, '@Paﬁ% alygeioh prwmﬁilat%épwumqscomaiﬁ;ﬁawumowulﬂts HMoi |, sesane oil,

baelt5er|@%g@bﬁy&q@q@m&glé@,@;ﬂ@mem%qﬁf|téy)n and bacteriostatic 25 wat er for
i njection); chelating agents (exanp de but are not limted to

edet ate di sobmﬁlﬁga?ﬁ!leﬂaéﬂ(@%a@p@émudecw@f%ﬂ@tém(ﬁ@séé%ioé%PP'M@P[fd@alsml are not

limte 2 C Bl ue
ol S A S e R T ol

ferric Ripgiensg 6‘Ef)°|y“&€fr§)r| fying agents (exanpl es i ncI ude but are not |inited

to bentoni tebuﬁe@lﬁy|a?éﬁt¥'(é}&nﬁﬂ@‘ih§lu6@5@trﬂ}b%t imitdddgokiseiuaf € not limited to
acaci a, cetomacrogo al cohol cer nonost earate, | eci

cet %/ t dhl n,
sordSi t arﬁemhgwr‘@(tﬁ glpo%fsvgl@/lg{slqw n%o aceta e, sodium citrate anhydrous an

sodium citrate dihydrate);
carrying agents (examples include but are not limited to acacia syrup, aromatic
syrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, corn oil, mineral
oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection and bacteriostatic
25  water for injection); {
chelating agents (examples include but are not limited to edetate disodium and
edetic acid);
colorants (examples include but are not limited to FD&C Red No. 3, FD&C Red
No. 20, FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Orange No. 5,
30 D&C Red No. 8, caramel and ferric oxide red);
clarifying agents (examples include but are not limited to bentonite);
emulsifying agents (examples include but are not limited to acacia, cetomacrogol,
cetyl alcohol, glyceryl monostearate, lecithin, sorbitan monooleate, polyoxyethylene 50
monostearate);
35 encapsulating agents (examples include but are not limited to gelatin and

cellulose acetate phthalate);
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nonostearate); 35 encapsul ati ng agents (exanpl es include but are not
limted to gelatin and cellul ose acetate phthalate); 117 WO 03/072561
PCT/ US03/WbB39872561 avor ant s (exanpl es include but are not [PCFUSes03306 ani se

oi I, ci nnarmn oi |, cocoa, nenthol, orange oil, peppermnt oil and

vani I 1in); ek BIATIGR autfawﬁa iRiHed5 888 il ikt diocgdagcer ol

pr opyl ene t?(pemo' and sor bi tol | evi gating agents (exanpl es | ncl ude but
ar e notMentipk eeaNgs offi PRAPEIMIBE Oi W%"Werl n);: oils (exanples include but

are not |'mﬁtﬁﬂ?c§t9nt§r§3% p?reéjihélud oedréh Pltrttlteootb' %e%llpropﬁ@%rﬁt%o@bﬁd sesame

oil and ve e oll ol nt rrent ases exarrp es i ncl'ude but ‘are not
li mi teosqr@ dbanol i n, hydrophilic ointment, polyethylene glycol ointnent,

pet rol at um @v.gé@@[%rgeén% @%ﬁtﬁie@%b@de"ﬂﬂt%ﬁe n&tﬁtrrmbgtmeralmla]he uyabnﬁ)nent

and rose wat er etration enhancers (transdermal delivery)
(exanpl es i ndls{axarppies mc{ydﬁ(hut arejnet timded & aroekis pumoirgrabeil, wiys/eildr oxy

al COhO'ﬁeanUP&Ps@éa Qbﬁ‘éﬂ&@@gﬁet%l@B pol s, saturated or unsaturated fatty
a

al cohol's, saturated or unsaturate fatty esters, saturated or unsaturated
di car boxyl i coinisient basessienamales iclusle huhareiritimiied talenplirahydreghilicephal i n, 15
t er penegninidifh 4% o'FS‘H?ﬁl%ﬁ f | leAh Swiiexanpl es

i ncl ude Pt])ut are r?(gltaﬁ%h%rﬁﬁ¥ced to ﬁﬂ%ﬂd{urﬁ@ar%@é@té& L‘ﬁi}cerlol) sol vents
(ex@r’rpl@Btm%IWﬂ@Nl@uﬁmalﬁ’fea%toslelwmfémtﬂ@nﬁt hanol, corn oil, cottonseed oil,

glycerol, i S&&{e‘ﬂ’éﬁ&ﬁ)émhalﬁc@r%r(ﬁ’éné?fetmame‘ﬁ#/&y?@kgm B%%I{Ed 3th areor%ti fied water,

wat er for i nj ection, | e wat er infection and sterile water for

i rri gatlingted; togmqrfohéqdrpngoagféyhyérwﬁmbpbsmpnwuaelytﬁjental@hﬁ@t satungieded t o

cetyl a&%@eturats@taﬂg atcaq%rsssatmd &Msgﬁtétéa AltlylRerdevsturpRf fin, stearyl
al cohol , whit [ ow wax) ; pository bases (exanples include

but ar éJr}‘t?@thtiﬁeﬁtd!C@dOCtXM“Cc%‘éfaeﬁiﬁm'élro"énﬁhosﬁbﬁtjﬁb’i #eiveHesg GRS, (i xt ures);

25 gur fapfeRnt, sang,@égrggl,é?@ Re‘tHHeQ@ﬁdQ\%as?re not limted to benzal koni um
chloride, nonoxynol 10, oxtoxynol ol ysorbate 80, sodium|auryl sulfate

and sor bi tarplﬁﬁwerqawﬁtnpbtﬁé)oludaﬁﬁérﬁjnqt@m@ém diethykefihalate andc| ude but are
not %&(pld ;0 agar, bentonite, carboners, carboxynethylcellulose sodium

hydroxye hyl “cel | ul ose, hydroxypropyl 30 ceIIquse hydr oxypr opyl
net hyl cel | ul %%‘@nt%%ﬁmﬁ'eSMWIt&’é?fﬁt‘l‘%é‘@"fet’ tgthensl soraed, cajfe oil,

sweet endiieralgBBpaR AMeR oll Hidid d8id Dydardt 6, PoFifidd Walel vt TBSRREAGHTE.
dex2t0r Ossterlle water for injection and sterile water for irrigation);
stiffening agents (examples include but are not limited to cetyl alcohol, cetyl esters
wax, microcrystalline wax, paraffin, stearyl alcohol, white wax and yellow wax);
suppository bases (examples include but are not limited to cocoa butter and
polyethylene glycols (mixtures);

25 surfactants (examples include but are not limited to benzalkonium chloride,
nonoxynol 10, oxtoxynol 9, polysorbate 80, sodium lauryl sulfate and sorbitan mono-
palmitate); .

suspending agents (examples include but are not limited to agar, bentonite,
carbomers, carboxymethylcellulose sodium, hydroxyethyl cellulose, hydroxypropyl

30 cellulose, hydroxypropyl methylcellulose, kaolin, methylcellulose, tragacanth and
veegum);

sweetening agents (examples include but are not limited to aspartame, dextrose,
glycerol, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose);
tablet anti-adherents (examples include but are not limited to magnesium stearate

35 and talc);
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gl ycerol, mannitol, propylene glycol, saccharin sodium sorbitol and
sucrose); tablet anti-adherents (exanples include but are not limted to
magnesi urwetigarate 35 and talc); 118 WO 03/ 072561 PCT/ USP8TA5896539¢ abl et
bi nders (exanples include but are not limted to acacia, alginic acid,

car boxymet hylggt anHHé’r%‘%eﬁéNiblé%ﬂnc@@%b?&é'n’é{ EmisetDidracabhMbmRl dd, 0se, gel atin,
liquid glucose, nethylcellulose, non-crossljinked polyvinyl pyrrolldone

and pre@ébwmﬁ%@"ul@%fs%ym cProRsrble sHERrcaih¥iGrIIgRe, G@Fﬁ'@ liggidanpl es
i ncl Ud?l@éﬁsa%@th@%%lldlbé@ h@ﬁ-c?d%sﬁ“l&@%ﬂofyvmvﬁy@ﬂoﬂdﬂr@“@ﬁ@Pﬁstg%latlhé@(lj' n, |actose,

manni t m crocrystalline cellul ose ered cellulose, precipitated
cal ci ung @r&hbonat e, sodium carbonat e, SOdI um phosphate, sorbitol and

stamch); tabbgijet W&éd%gleacﬂ%@ﬁt% (ERARNBY BeILE BLLEIE B imAdLtoMastd M ted to

liquid glucose, 10 hydroxyethyl cellul ose, hydroxypropyl cell ul ose,
hydr oxygsiaiyPhaeaheje. kaplin lasiese, maspiis)) misTachisidine lWppe d1omgrERsle, cel | ul ose
acet at ecefﬂnmé\';ﬁé&p@?&d &6 LmaGkborfb s6diud da%na?@@@&iﬁﬁ%% Rat6] smn%ﬁ S

(exanpl es i nclude but are not Iimted to dibasic calcium phosp ate);
t abl et @isstatcBYr ants (exanpl es include but are not linmited to alginic acid,

15 car boxymegpigi éﬂtlhﬁlaﬁéﬁts(@*eﬁﬁ&l@% inBludé Bﬁtréféth%{ inhi'?é’d fé%hk@l'gﬂ%se polacrillin

pot assi um Cross- yvin yrrollaone, sodluma [gl nhate, sodi um
u

st dfch l@{dy@@pihat@"alﬁae éiyércewpropvl)a/qﬁ"@p%|hvar@ﬁy%r°p)é>aaﬁfw|@ I$e4 ude but are

not i %Eﬁ?lc&lﬂ:l&s‘é' L@ ;yré@ilulééé bélﬁuoééoarc@ta‘%é BhtRBlate?ild drligg); tabl et lubricants
(exanpl es 1 nc ude are not limted to calciumstearate 20 magnesi um

st ear at e, B'leb‘PWQSit Fompressien exaibients{armpleringiuga byt anp:not limited o apsul e
opaquar@,gaégm% spiedigde but are not limted to titanium dioxide);
tabl et polishing agents (exanples include but are not limited to carnuba

wax and whi ieBlefgisntegrants (xarwigsigcladrobitarg aatdiwpieddo pleinieaedbut are not
LI st edcérgo@ﬁ%%wéuule@é Mélc.ahpﬁh&bc aamn@aémfcfsengonaérmm &tééél@ﬂ&iﬁés% (exanpl es

i nclude but "are'not |imted I?,rose and sodi um_chlori 5’% viscosity
i ncr easlinkgd RgevpwPyreslidapg. @dl%ﬁ'etﬂ@teoa?d'w@afefﬁ alveetiaieand stashgi ni ¢ aci d,

30 bentoni tetebré IRRARY (Exarfpled MELBRIBLY headt WnREE tos&libidEn silfBat Bath@edrbhil ose,
pol yvi nyl % roli done, sodium al ginate and tragacanth); and wett | ng agents
| ude

(exanpl%@d but are not limted to heptadecaet hyl ene
tablet lubricants (examples include but are not limited to calcium stearate,

20 magnesium stearate, mineral oil, stearic acid and zinc stearate);
tablet/capsule opaquants (examples include but are not limited to titanium
dioxide);
tablet polishing agents (examples include but are not limited to carnuba wax and
white wax);
25 thickening agents (examples include but are not limited to beeswax, cetyl alcohol
and paraffin);
tonicity agents (examples include but are not limited to dextrose and sodium
chloride);
viscosity increasing agents (examples include but are not limited to alginic acid,
30 bentonite, carbomers, carboxymethylcellulose sodium, methylcellulose, polyvinyl
pyrrolidone, sodium alginate and tragacanth); and
wetting agents (examples include but are not limited to heptadecaethylene
oxycetanol, lecithins, sorbitol monooleate, polyoxyethylene sorbitol monooleate, and
polyoxyethylene stearate).
35 The compounds of the present invention can be administered with

pharmaceutically-acceptable carriers well known in the art using any effective
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oxycetanol, lecithins, sorbitol nonool eate, pol yoxyethyl ene sorbitol

nonool eate, and pol yoxyethyl ene stearate). 35 The conpounds of the present
i nvent i orwoan/oséadm ni stered with pharnmaceuti cal | y- accepcahises/espé i er s
well known in the art using any effective 119 WO 03/072561 PCT/ US03/ 05396

convent¢csmahud#@$@&%ge@hﬁ fcfrﬂ%'f@rnfﬁt@él‘b@ﬁrﬁﬂe&%té mcar%h%d réleg¥e Or timed
rel ease gar ations, including, for exanple, the follow ng. For oral

adni ni srfrﬁa@na Pris, !W%n{%@ﬁ%@p'@aﬁeﬁ@”oﬂwgml at ed into solid or liquid

prepar at i ONSEGURE RnifisPRiohethe Bhipotindd & 84 %rm&léfé‘élh‘r% 1so|ld)6relﬂﬂ|?c§ melts,
powders, 5 solutions, suspensions, or enulsions, and be prepared

accor di PigPa'ations $HshSsicaBsifies. pilst iablels froglgs, {azengasn []’!eﬁé,tﬂﬂ"‘@ef%

phasmacgiittiona! sus mst bP&ﬁulszh@ st thaly H@FFepg%%ordtr@rta%&ﬁ&s%owapsul e
whi ch can be of the ordinary hard- or sof d gelratin type

cont ai nerie artder tes mapriactuss i Riwrmaeeytical gempesitiers. Taagolichurit ddsagper s such as
| act 0seforRsIeAPEE a cabstliC WHIFh RARDRAAMR ordifdrySirék o?rts%ft%hellehogéléhnat?;% her

enbodi nent, the conpounds of this invention r@y
convent §a5iRININgG BN exanile serfaciapis alybricents ead insiidleseush as &sitese: avanse.n

conbi naédl@ur}n‘ﬂhbgbhd?é nARcSrmsdiaiehas acacia, corn starch or gelatin,
di sintegrating agents intended to assist the break-up and di ssol ution of

t hélOt abl et flBIaneliehgmeadiment theaeerapounds iof s ipyeniied nsqymuablet%\@m c acid,

corn St(ﬁfn‘}@ntlo?ﬂ@ﬂtagié%aéyé@hclgHérlatc’io%ga&ﬁ%% arfC@fhstarch #PEIRRRAtON WtENded to
15 inprove the flow of tabl et granulatlon and to prevent the adhesion of

tabl et Rradesp sush apagacia. camstaieh or eplatimdisinipraingpdantsintendan éhassist

exanpl &rbak-Gp ahll REbIIG bithe %rblmmwgtﬁemm@ﬁémn%ﬁ las Poffo §lTa?‘c§I‘1r at e, dyes,
col ori nq agents, and flavoring agents such as per m nt oi |

wi nt er GH@BH acish CRmTRrgh.ANG\aYaT AM. DY diREaeRNly SeAbiadioaRls la@gti%tq c

quasi t |Iﬁﬁ)r&fe th@ﬁow'fo@@b%ft SraM0fitiBRK&Ad W&n%\/@ﬁ?crtﬁe RN 51éiGndtBRalRG tHeeNt -
Sui t abl e exci p| ents for use in oral 20 liquid dosage forns include

di cal c.%ﬁﬁaﬁ%@ ha tablefipsandiiehess L&rr?xa@pwatﬁ@r S‘tamp g, B AAGESSIHGY  exanpl e,
et hanol galdd@i &Y | zird stedele, dpdd coBHNShEHLE RO Sen dUdR s WepPerfiint, W t hout

the addition of a pharmaceutically acceptabl e surfactant, suspendl ng agent
or emfikgf W”tﬁ@r%@bﬁf Che\/a/rflaé!%”%ﬂﬂ%?d%t’&“h%'?%e tﬁﬁﬁeﬁeetfﬁ%{?éms ¢fdheoat i ngs
or to qabléfsvh}rﬁﬁnalfﬁ)tﬂbﬁ)/rnélh%caébﬁél%l@Q&E) trfe%emteﬁlf Shifébrlléj@ﬁﬁffllént@%rtuselﬁﬁ)brdl ngt ?Rce
S S or ca es e coa shel l ac, sugar or bo
éﬁqﬂﬁe‘s%éﬂﬂg’r@s d&r%ﬁ%g%‘ @Pép*@ﬁ?a Aen SL{CH@SFW%WMIOH of an
gqueousmccmﬁpms‘e{xtgmplemmuncﬂ{@éﬁzfg}leal&&r@l E&;a@xalpb@etwn@@gdbnblsl sittRd Witktovre Wi th a
i spersi we n en spendi nd one, or nore
preser\)’ﬂgﬁ\vg&‘ @&ltPa%fépg?rgf?é‘FE ??HVSFC%%}S‘? ﬁ‘g'?acfiftigrﬁ”§p%ﬁﬂi”%%&%\éﬁﬁl ng agents
are exearmhlisifw@bd@m t\pises aﬂhéemdtermnhapb@dre@bm coafingish tb ioadkisexci pi ent s,

;ggvgxarﬁg@%ébg aﬁf Y hrzagdosagg\(fr)nrtl F—lgr mstance !ag(e n%lllg%?ggpssuledserﬁgyyl bed

25 ' be coated with shellac, sugar or both.

Dispersible powders and granules are suitable for the preparation of an aqueous
suspension. They provide the active ingredient in admixture with a dispersing or wetting
agent, a suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above.

30  Additional excipients, for example those sweetening, flavoring and coloring agents
described above, may also be present.

The pharmaceutical compositions of this invention may also be in the form of oil-
in-water emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a
mixture of vegetable oils. Suitable emulsifying agents may be (1) naturally occurring

35 gums such as gum acacia and gum tragacanth, (2) naturally occurring phosphatides such

as soy bean and lecithin, (3) esters or partial esters derived form fatty acids and hexitol
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The pharnmaceutical conpositions of this invention may also be in the form
of oil- in-water enulsions. The oily phase nay be a vegetable oil such as
| i qui d paweafoBioreser a m xture of vegetable oils. Suitabl epPemisesd3ppig

agents may be (1) naturally occurring 35 guns such as gum acacia and gum

t r agacaginydrifies, foradxdrild, %or%ﬁ&#ﬁith&e@l@O(iﬂ)B@ﬁdéﬂ%ﬁt:&ﬂﬁr’&du&§ of&iid B&&AI and
lecithin, (3) esters or partial esters derived formfatty acids and hexitol

120 WO esiprsatitheathpens @S@%ﬁm@mpleaﬁﬁb@m#@éener wrbitapaRenedleal® ridiet an

monool e@ahﬁlsnoﬁé)né%%@ébﬁﬁé:h%We&éﬁiﬂg%a falorfij sy tial esters with ethylene
oxi de, for exanpl'e, polyoxyethylene sorbitan nonool eate. The enul sions may

al so cont ai nOdyEREAPIAGS ANad PeIferrbHaing by getrendingithg agtiygegredionidn Aay be
fornyl ajedide sHSRINE RY SBRPRCAIZKRIs INIIREiI0f Leshheildr 88GHUABI ©rf 4 such

as, for exanple, arachis oil, olive oil, sesame oil or coconut oil, or in a
m ner al Misleralil shchgs liquid parafiar Zhe iy, sushengipPns My spaiaiadhiskarig agentai n a

thi ckenypg AIRNexamBeNbéSowakOharg HaraHire or BE§ENEshol PG uRSER dns Tayiisset VI

al cohol . The suspensions may al SO contain one or nore preservatives, for
exanpl eSOMdAIRPNe OF MerepissoIvalivasy o exgelazelayler nawepyl erhyspebensiogie: ege agent s:
one or FMhEref dHRG dM8nRISHY & mé&@%a@&%goégéﬁ%{ %né‘éﬁ@b@ﬂio?&s@@eté‘ﬂﬁ@t s such as

sucrose or saccharin. Syrups and elixirts may be fornmul ated w th sweet eni ng
agett s agpis aldch gsorucrasenspechagnycer ol , propyl ene gl ycol, sorbitol or

Sucrose. SUCQeruB§ BHY @Mn%ﬂﬁaj@é’fo%él@tedqmm ﬁbéété}mﬁ’g?%&rﬁ@éﬁoh ANghrpreservati ve,
such as nethyl and propyl parabens and flavori ngrhf é'ﬁcm oring agents. 15
ogm

The conP@mria gioerali ropYlrnelyesh seEgiiohPryIcrECadHP Hensyapedlseral |y, that

I's,  SURGHAIARCRIMSIdent,| dNANARYEPRIISE Youch BE MR Al |pYopy! PArEBSY YN Blvbdng
intramuscul arly, or interperitoneally, as 1njectable dosages of the

corrpoun%“q ¢PleriNgIREsENs- ogi cal |y acceptable diluent with a pharmaceuti cal

carqg er whi ciing gimpsuris of Hid hferltiofl thl A%o B KbMirEsteed ipbrdtidlgily, #1, as water,
sal i ne, aqueous dextrose and rel ated sugar solutions, an al cohol such as 20

ot hano! SUBGHEAIPBEIY ANravBRORb ATiEEg YIS, SR NOWRIY c BITEMEERUATES Obr opyl ene

gl ycol ipterpdiibciifydsanigcabik@dsagdd of¢es 8dmpsiralia a%il'ﬁgiol%@cally acce table
2,2-dinmethyl -1, 1- di oxol ane- 4- net hanol et hers such | ene

gl ycol )d'!&'snt wigha phprmageptigal gargen which canpe @ sipriieliqid of ma¢urea 'rqaw aci d

gl yceriglgsh Rrwaasr, @Qﬁﬁe){ba&éﬂdxsfdaktfrdfseaé‘dddeﬁﬂté&ﬁfgaﬁ%lumﬁsha@élcwhdl fégéﬁ aé he
addi tion of(gd%&har maceutically a ep abl e surfactant SB,Ch as a soap or a

det4 gefihan RBRANRY A GenRdesy &l YRS SUPH s PERRYIRE PYCOMREt hycel | ul ose,

hydr ?Xymmwm @l%d:cﬂ Qijli/dér?&(@tallﬁuch(é%rm&mhw| c?iokdt;lb@@mr?&hariwrul si f KI ng
agent a ot he utl ca uvan strative Ol OlIlS I C can
B s o e 5 PahTRRsishe e ios Haeh g ity b, h M Ak Pt or S o

pet [) ol eam?@aem or Meé@ét;'ilbﬂee fatq/ra@d/@wf@tdvepwmﬁ b@whhout Gfe &K@AISE 2 peanut oil,
soypean 0l

e rRFag fcalascanep U oH AT, ol e SRR G e S opRIn BEet ¢ aci o,
I S@5t eaguch aaQiedtimdrbvnidrs trnéth@dlidlose, hydroxypropylmethylcellulose, or
carboxymethylcellulose, or emulsifying agent and other pharmaceutical adjuvants.
lllustrative of oils which can be used in the parenteral formulations of this invention
are those of petroleum, animal, vegetable, or synthetic origin, for example, peanut oil,
soybean oil, sesame oil, cottonseed oil, corn oil, olive oil, petrolatum and mineral oil.

30  Suitable fatty acids include oleic acid, stearic acid, isostearic acid and myristic acid.
Suitable fatty acid esters are, for example, ethyl oleate and isopropyl myristate. Suitable
soaps include fatty acid alkali metal, ammonium, and triethanolamine salts and suitable
detergents include cationic detergents, for example dimethyl dialkyl ammonium halides,
alkyl pyridinium halides, and alkylamine acetates; anionic detergents, for example, alkyl,

35 aryl, and olefin sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and
sulfosuccinates; non-ionic detergents, for example, fatty amine oxides, fatty acid
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Suitable fatty acid esters are, for exanple, ethyl ol eate and isopropyl
nmyristate. Suitable soaps include fatty acid alkali netal, ammonium and
tri et hanowemn®ssal ts and suitable detergents include catconises/osver gent s,
for exanple dinethyl dialkyl amonium halides, alkyl pyridinium halides,

and al kalkammﬁ.d@&%tnat@w(o@@u%n@ d%'@br%bﬁéﬁ'é)?zor% &/le‘iﬁé@meeorp% ¥ne 35 aryl,

and ol efi n sul fonates, alKyl | efi n, ether, m)nogal ceride sul fates,
and sul PAIRIERONVANLE;; arﬁ‘(ﬁfﬂﬁ"ﬁﬂﬁ‘?r@ qfé‘?@?@férf?éex@’@ﬂ'ee@!@ﬁﬁp -ARROPKPPINRISS, oxXi des

fatty aghdlo- aﬂ@lian@chu%éQ;Zx&ﬁ@r%aFﬁﬁH%%%’%&?6as wikanehairedes, and

pol y(oxyet hyI ene ox% | ene)'s or ethyl ene oxide or propylene oxide
copol yners;  aMiP3{Ap alépméoa&@r@rg’émwvemﬂn will ypigadly contain from about

al ky - bgbes @rabeaﬂozawb?wgeﬁ of th@ryét.\?e ﬁ?l‘é&ﬂlénmnds%ﬁﬁiohnpregg%ﬁ\?és%{dy anmoni um
salts, as well as m xtures parenteral conpositions of this invention
wil |t ypiftess may alsatsi weﬂre@wraswuslyslrmrs%tpémamm opglingingtesiainn abf t he
active inagied iﬁ]éktlém sBeh BoAPRsitidAsGRES dentdiy 8 hoRléhic B @4kt HERYg @l SO be used

advantageously rder to mnimze or elimnate irritation at the site

of i nj elxdreptil eﬁB@ﬂh"@&@i%@?t(Hb'ﬁ)sOfrfW el é?FP aboii7i Be auaniitfeict ant having a
hydr Ophédr%'c{dnpiﬂ%bh %r%ﬁ%@ﬁ@aﬂg{?%@onpébcfu”t 8% BRPWLt i@’/otb9 tTHe/. The

quant i ty of surfactant 1 n suc formul ati on ranges from a out 5% t o about
15%%y stefegtant carmie a gingler saneroasnt kayingghe abayengLR o samp b artixives eiiyotdie above

HLB or gaf &fnnBhistHavRghe B¥GreRrHLEIDr € conponents having the desired HLB.
Il'lustrative of surfactants used in parenteral fornulations are the class

of pol yet hyllesi@tive phsyrtastaniy yspdde pareataralfarmulafions psgibtecclass & bi t an
nonool egdige tﬁﬂ@hetébeb.mrgatty aah %@té'r@ﬁ‘or%‘(hﬁlﬂte TS T &&Eol@é@ér@ﬁﬁe fAghde with a

hydr ophob| c base, forned 15 condensati on of propyl ene oxide with

propyl Re eﬁ'l"?'i:‘@“?'ghwuﬁﬁé?f ﬁﬁw@mﬁ%wﬁ Witrpbiirephabic base. EMPA bY e f or m of

stemsi | ecdnﬂbﬁé‘ét@ﬁbﬁpn%%?l%ﬁé‘%xndé%tﬁ%@d% lyeeh suspensions may be formul ated
accordi ng to_known nethods usin swtab%e di spersing or. wetting agents and

suspendi ng abEmharagesptical cornaﬂosglsea oy be '%Bmfefw ehsigairymieetabr @8HeeHSose,
net hyl C@Jsbuh@&ﬁ; shwéwag.@ﬁymm%mmtwb@&ﬁdmgwkm@ﬁhemoas 0&h§.

pol yvin rrolidone, vg%Im tragacant h and gum acaci a; di spersi ng or wetting
agents %//d‘??gﬁ diERerINg o Welting éﬂ’?"ﬁs B%Wﬁpﬁﬂﬂn%ﬁ%@ﬁét‘iﬂﬂés dorcereg®ls eci thin, a

COﬂdenSs’ﬂdhﬁrﬁlca@b%h&hyl@élluﬁi%e%@ﬂy%@@l&@é‘ Hedroky éiaowmaﬂqwcealglode Joarunexarrpl e,
polr%éoxy thgl en ara condensati on uct o ene oxide wth a

| o giRatg p Wé\W Y g?i??olgun‘ftfﬁgaéi'ﬁﬁﬁ QQBW%QEHerémﬂré‘f?gWycet anol , a

co ?densa’ﬁdnwwm&odiaqbe(ﬁ namw BEcurGNg ;dﬁasphéttme%u@ara&u@.th%a eshdinsdigrn ved form
att

hexi t, I Iene sor hitol nobnool eate, or
S Conamodid ofiaRuans ot s Rl af HOPRE R AR P tir SleBrls Aor | vad
f rort;1 a éo@tjérysatlla@ pdadaagl@r%faatmeeﬁet?dndeamhydrdngleunafnmpaatwmbaqdmbry@?amay | ene
sorbitan 00 . e.sterile  injectable ration may al sg pe a
Soer | el L e eg i EiaRie &1 con s PPl St RtiEl o Ty
ac@spt adulier dédrilateiotmer fakyp bhyieahd alidxiisBush a@ﬁolyoxyethylene sorbitol monooleate,

or a condensation product of an ethylene oxide with a partial ester derived from a fatty

acid and a hexitol anhydride, for example polyoxyethylene sorbitan monooleate.
The sterile injectable preparation may also be a sterile injectable solution or

suspension in a non-toxic parenterally acceptable diluent or solvent. Diluents and

30 solvents that may be employed are, for example, water, Ringer’s solution, isotonic sodium
chloride solutions and isotonic glucose solutions. In addition, sterile fixed oils are
conventionally employed as solvents or suspending media. For this ptjrpose, any bland,
fixed oil may be employed including synthetic mono- or diglycerides. In addition, fatty
acids such as oleic acid can be used in the preparation of injectables.

35 A composition of the invention may also be administered in the form of

suppositories for rectal administration of the drug. These compositions can be prepared
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30 solvents that may be enployed are, for exanple, water, Ringer's
solution, isotonic sodium chloride solutions and isotonic glucose
sol uti onswolop/ozaddi ti on, sterile fixed oils are conventi oralriusogopbOyed as
sol vents or suspending nedia. For this purpose, any bland, fixed oil may

be enpl tR/yrﬁgqurlﬁé 'dFUgr\ﬂﬂ'ﬁé/Qlﬁl%té %mﬁo@éxcﬁblﬁt%%' i€l 88lid étrbréiﬁéiﬂyt ion, fatty
acids such as oleic acid can be used in the preparation_ of inj ectables 35

A conpdempesiures buhlisuidaidia astp! fRypeipiise fd \é{ﬁiﬁh@fﬁ@f%ﬁ@& iR H‘etrﬁ%tuf'btﬁ’m of

supposi vy lchePRRSI. t i ons can
be pr ep%%%b@%é%ﬁg@%%@t%@%ﬂ%& / %Egn?k %Céé@u’[?r%g?upnggﬁ@e drug {NI th a

sui t abl e norAngtherfatmuatioaemmpieyastindirg wathods ebihe pregenbinyeptionemrleYper at ur es
but gl i Cﬂ’ﬂr@dértmél Iagh\fe‘?f&é\)lcerse(%@rsbbr SuéFarddbimdl fb@foﬁ%@h%yrﬂél dsebifot he rectum

to release the material are, for exanp cocoa butter and

pol yet Hypéde cgm’w@us opgieranERUGUSriRTSIeNioh HecsanRapads pfnth@ RECSPBt IRYRIYiopfin t he
prese ntcdnﬂ}ﬁﬁé'bt érﬁﬁurﬁm l"%yc%ns#uétlgﬁ%ﬁg 8B tréll%deﬁﬁéﬂba%\éb ¢&hé dBREANGS”) - Such

t ransder na pat ches may be use provi de conti nuous or discontinuous

i nf usi mha@ﬁa@mcalmqgatmwebknqmlrpthégétr{{see Sven¥$ Higtant Nog 8928 86RPed anount s.
The Coq§§Je‘dC‘ﬁ.|:n@”| 1a‘l‘§b1uﬁ1%o%r§té@ﬂél@ﬁ’f W}efé}@ﬁé‘éj%ucfhodaté% g} bevery of

phar maceut | I's well known art (see, g., US Patent No.
5, 093, mstrwtg@fm&onm@u&pulsﬂ;mor ormé@ma@qi é@léfaryﬁérpéaﬂnwum@eewée) Such

pat ches may @ﬁntljcmeg %éésre%rtrﬁﬂatfd?fs fSn%HréﬁlH%%dmiﬁ!é‘tr@ﬁér\ in@bud@rllp&!bn% mand
del i very of rmaceutical agents. Controlled release fornulations for

par ent Mm%rmmwrwhanemﬁ nohnergeog! fasmslaiians whigh piangnown iRiths 3pher e and
pol ymeric gel; &y Fib&diapRr WekEdsaRf ® iftiifee itk SHEPmaEdutichf combosiigndesi r abl e

or necessargﬁto i ntroduce the pharmaceutical conposition to the patient
via a ribepaertyia aigerhanisal a@meaedevmeTESﬁgthJ@t'@rbﬁnc&H%ﬁ tfseedrenigabhani cal 15

de|1'5verdélld§¥'o‘é@‘rée£ r tﬁ%lﬁ@r‘y‘dﬂf%hﬁrn‘iﬁcegﬁﬁeﬂ b"is'\ﬁé’ri krRGANh $he St Wikdct known i n
the art. Difect techniques'fo g;) ﬁﬂ adm ni stering. adrug directly
re

to the tBeRigUasSoRfrEXRRpIS 9@“"‘51@6&1%14&“9 YdPdip Bren y4ally tyeiNet er into
the patm@éame%t\seafdmgqsénaéry%xme@émt@ ti@/pﬁﬁeﬁtéb@qtnwlacsqsﬂéhaiorbybaégth@r One

such inpl ant ab delivery system used for the transport of ents to
speci flmo%hﬁaﬁ}ﬁi‘fﬁﬁ pé‘@lsHﬁ%"?ﬂb'f‘tﬁB'etSjGB‘ﬁﬁry?Y;St%f@s‘éﬁthf@ hPﬁraOQ"% ent No. 20

5, 011, 442ntd t%%pb@@liﬂé\aﬁatbm%gl regRPé of Hee 9B @Sk ErbeAsN OB RdtentiNb/ent i on can
al so contain her onventl onal pharnmaceutically acceptabl e conpoundi ng

|n&Ped|%91547%1é?§é'Pglpip9 $%f18ted to as carriers or diluents, as necessary

or desired. fRny@RsdsRIdAS opnh@cimﬁwh@lscéméls@bsmarnldwgermﬁbentmamos| tions in
appropriate dosaglgl forns, can be utilized

pr oced RBEMARRYTIGAY q978R'8bIg SORTROHRENY wgf%fae 6|998Wi arff%é &%se%am%ra@ﬁ of

whi ch idilueht8Cas REYRERY ohassiad. b:ysnm{t.eﬁ@rm@cedem%d preMrﬁlg gichal , " Conpendi um
of Excipients, for Paren%e eral F r mul at §PA Journal of Pﬁgr maceut i cal

Sci encPPASHRAD IMRRPrAvG dos@@? rm52°§’§ t:‘f’l‘fll'z PER] £ renteral
Forgul girbesthured inSomeé Eho&a@Hé@c&ﬂb@dTﬂﬂ&fe&pl&Mlmgﬁeferences each of WhICh is

'incorporated herein by reference: Powell, M.F. et al, "Compendium of Excipients for
Parenteral Formulations” PDA Journal of Pharmaceutical Science & Technology 1998,
52(5), 238-311; Strickley, R.G "Parenteral Formulations of Small Molecule Therapeutics
Marketed in the United States (1999)-Part-1" PDA Journal of Pharmaceutical Science &
30 Technology 1999, 53(6), 324-349; and Nema, S. et al, "Excipients and Their Use in

Injectable Products” PDA Journal of Pharmaceutical Science & Technology 1997, 51(4),
166-171.

It is believed that one skilled in the art, utilizing the preceding information, can
utilize the present invention to its fullest extent. Nevertheless, the following are examples

35 of pharmaceutical formulations that can be used in the method of the present invention.
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Marketed in the United States (1999)-Part-1" PDA Journal of Pharnmaceuti cal
Sci ence & 30 Technol ogy 1999, 53(6), 324-349; and Nema, S. et al,

"Exci pi erwe oantesdheir Use in |njectable Products” PDA JoRCRAISO®65396

Phar maceutical Science & Technol ogy 1997, 51(4), 166-171. It is believed
that ongeyMdrb lf(ﬁ'qlldsﬂaﬁ\;bepLﬁ‘FéseS%l)) hAd BE: ﬁch@‘o BE @6/t A dskhfrghé ON,  can
utilize the present invention to its fullest extent. Neverthel ess, the

f ol | owi iR¥ETHIPR baAMWRYs 35 of pharnaceutical formul ations that can be used
in the met hophQfnabgidal &58EYsiioRY 8BidraRg 1083 HQGRHNERRHLREE 1S/ 05396
They are for illustrative purposes onIy, and are not to be construed as

i m tiribustigéed asfpBewsion in any way. Pharmaceutical conpositions according
to the @t%ﬁl%qvtsdldl\éﬁnw 9hhe nsaet.émaftth@aes.rédldbwo@hem«ﬁs ih@rkigWSs maast eri | e
'V Sol ution: ution of desired conmpound of this invention
is rradelJSIrles$tﬁ@esm@ctabée watﬁr g i ré*m%wste%ﬁ@e@wam—l The sefytian isegjluted
necess%yadlﬁm%té%ﬁ‘w P02 gL dtrPSterilb 355 é@fﬂo@b%‘hﬁ% b@RinksRerdd as gn i@/ M. W th
sterile 5% dextrose and I s adm nistered as an I nfusion over 60 mn.
Lyophi |inetensy@6@d mivr |1V admi ni stration: A st erl | e preparation can be

pr epar q_q/oWhﬂIQec( bawdé%rji%d'mn%g%loﬂg Aoéterrllg %r%b%?étfo‘ﬁ%aﬁ%@ﬁﬂé%e@%tﬁ b

i nvention as 'yphol 1 zed powder, sodiumcit ra? e, and

(ii10) 3 - 10@@009 rptheskesi ccztmoounﬁ@ffftb? WM%IM”(%QQW@'@%@@WQ& @i43%i t h
steri | ego7 rﬂﬁ uﬁn%ﬁrla'té"%ner(lu}j@()trgé(ﬁ) RYPDiran 98N eRMobAlib®h ®f 10 to 20
mg/ m., whic furth diluted with saline or dextrose 5%to 0.2 - 0.4
o/ i, r&ﬁ@nst@tewﬁh ﬁteglteerrwtaﬁlq salinejoydpyrags S5p thg coneaniaticn Irl0deeP 15 - 60

mn. 15n5mir Wﬁib“h%”ﬂﬁfhe%ﬁﬂé@ﬁdtl‘?ﬁahn'@‘tﬁ d%%r&é@’%%go %@ —U©|4 /RIL, 8M$RENSI on can
be prepared, for _intranuscular Injection: [ L e desired,

wat er - | 3S@Nigkred ediasdYiRalusor by Nsinfysiapeaver 3h —5550n'ﬂ}“rrL sodl um
carBoxyRhmus&ear slakeér%.orzorrfé fBRwihg JONERRIN &%ugpéf%dﬁ«;m prEp&BLHO6F de 9
nmg/ mL benzylT al cohol Hard Shel| Capsules: A large nunber of unit capsul es
are pr éBﬁ?'@HSer'nJP‘Ptloﬁg standard two-pi ece hard gal antine capsul es each
with 100 ng of DOWQF;#HLBﬁﬂwb‘d@swéww@ﬂérﬁrﬁﬁoluﬂégom ndbfédis | act ose, 50 ng of
cellulose and 6 ng of nagnesium stearate. Soft | atin Capsules: A mxture
of active ingredient |H"V§“mr'gest| ble oil such as soybean oil, cottonseed

oil or olive oil &@mgahERaHiIBE AsbXyMERTIcRuBse means of a posi t| ve
di spl acenent punp into nol t 8e| atin to formsoft gelatin capsules

corf%ai ni ng 100 ngft Hre/mL TWeen
9 mg/mL sodium chloride

9 mg/mL benzyl alcohol
Hard Shell Capsules: A large number of unit capsules are prepared by filling standard

two-piece hard galantine capsules each with 100 mg of powdered active ingredient, 150
25 mg of lactose, 50 mg of cellulose and 6 mg of magnesium stearate.

Soft Gelatin Capsules: A mixture of active ingredient in a digestible oil such as soybean

oil, cottonseed oil or olive oil is prepared and injected by means of a positive
displacement pump into molten gelatin to form soft gelatin capsules containing 100 mg of
the active ingredient. The capsules are washed and dried. The active ingredient can be
30 dissolved in a mixture of polyethylene glycol, glycerin and sorbitol to prepare a water
miscible medicine mix.
Tablets: A large number of tablets are prepared by conventional procedures so that the
dosage unit was 100 mg of active ingredient, 0.2 mg. of colloidal silicon dioxide, 5 mg of
magnesium stearate, 275 mg of microcrystalline cellulose, 11 mg. of starch, and 98.8 mg
35 of lactose. Appropriate aqueous and non-aqueous coatings may be applied to increase
palatability, improve elegance and stability or delay absorption.
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the active ingredient. The capsul es are washed and dried. The active

i ngredi ent can be 30 dissolved in a m xture of polyethylene glycol,

gl ycerin wod3smshi tol to prepare a water m scible nedici ReTRiSR3/05Babl ets: A
| arge number of tablets are prepared by conventional procedures so that the
dosage Hﬁ}hédlﬁ\@ﬁ?él@‘%enﬂab@ts/@%él}{@s IThgsSHiceidid oFbI do88he BfmSRlab@bgal silicon
di oxi de, rrgq magnes| um stearate, 275 o m crocrgst alline cellul ose,
11 ny. &nventgnehandiperedprogessgsad hese u@tﬁafgéa plypritheuewaten&sus and

non- aquﬁ&Hédu&t%‘iésB&r%oﬁ@Md Q@hv%ﬂ%ﬂtﬁé’ meRlickliGH. eﬁ%actﬂ@'r?r@@bht‘ i MhixedMpHove

el egance and stability or delay absorption. 124 WO 03/ 072561 PCI/ US03/ 05396
| medi ahwlmf‘é@l@légm%%’f/@ﬁb%ISégar gelatin Paeitn Al swealengrsddBesgdiapigdens nade
by  £onyendighad ln?cpgoh@qylﬂéﬁs%rr%gﬁlﬁé i EE@%ﬁ‘ymgﬂéﬁoss@e%tét@wa&aal l'y without
water for 1 mmed ate dissolution an elverc?/ he medi cation. The active
i ngr edi aﬁhnlngeanuxeddru@camppvmruaxcbﬁp@mrﬁﬁge w@wumﬁﬁsﬂg@@ﬁ as sugar,

gel at i ninaRAGL ALY (o d ohefsGo PRIdUAL bbRlsi Nt o solid
tabl ets gr ca ?Igtsg%y fr ?)(/)I ng a e(fbg%&hq? steatseoéxtractl ons t echni ques.
The dr u@aﬁmmmdﬁ@v"w%ﬁﬁﬁ'@%@ewﬂmqtW“Q/ﬂ%%b@fl%@ﬁ c and thernoel astic
sugars and polyners or effervescent conponents to produce porous matrices
i ntended for imredi ate rel ease, without the need of water. 10 Met hod of

Tr et} i niylethodof A reptting &@fpelinds and conposi tions descri bed herein can be used
to treaﬁ'hé’&orﬁb&)fﬁgtand%%()sn%r@ diés%ﬁ@éd N&eiﬂ'c’éﬁ%@ﬂs@d tﬁ?e@ﬁr%?év'e‘rﬁ? anmount  of
a conpound or  conposi tion invention can dmnistered to a

pati ent hYﬁ?rﬁgé'fFr@%rCé%ﬁfdﬁirﬁ &n@éﬁeom el pka soraé@wrcb@f copmpsivae of Hisi cal

ef f ect . infeRRhi@Abe ddRfinibRfedE PORRNOH nebl thdrdXeNbidePto AchidvePdESREd 15
including a human, 1 n need of treatnment (including prophylactic treatnent)

for a pahqrrr@e@'aglcalcﬁf@@fr dbpatigasdei the gumgse REhisHaYItAN, A agRamMakeut i cal |y

ef f et i eI WHun®in, FPRRALEdrRfmerR QRBIAShY 'pFth'y%cﬁ@ﬁéatﬁﬁHH%r \pHriéuIgr oduces
a desired reSult or exerts an influence on th parti cul ar

hyper - pfigprideedescriped Biriber brieinp &} PRrATTRERI eIl fFﬁfPﬁBYQ reyntial campdRirsor der s

i ncl udechipogiion i§'Mat binBLAELiIERPpRRLES & Hé@%@ reSICH} R8rts 2R irfiaBsRr én Ak t he
breast, respiratory tract, brain, reproductive organs, digestive tract,

ur i nar yParfisar hypgiaroliferafive disorday beingdeealadd neck, thyroid, parathyroid and

their dist anHyperlpsitaatve dusa'r’aeﬁﬁnéiuéé)&ﬂ%rré né! IFQitedns %Hlﬂﬁtuhﬁ@@QW§s
sarconmas, and | eukem as. | es of breast cancer include, but are not

i A% edCqnNsersRfdRg br@aawsalratoayaﬁr%qt SRR rePRAEHVF ORI Miglestivg: raGhotRaYduct al

car ci nofBct] &yeS iived, skit) theh® BHY AECIC Miyeoid WRathroidPandSthbi diskrd MdkRsaseb. cancers
of the resplrat&ﬂ% ract i nclude, but are no%%%)” ted to small- cell and

non- smaf MEAFOrfeR G S@d?@?%'%@pﬂa@awarcog?%? %\'P'aédenorra and
pl eur opul nongxammEast 88Bst cancer include, but are not limited to invasive ductal

carcinoma, invasive lobular carcinoma, ductal carcinoma in situ, and lobular carcinoma in
25  situ.

Examples of cancers of the respiratory tract include, but are not limited to small-
cell and non-small-cell lung carcinoma, as well as bronchial adenoma and
pleuropulmonary blastoma.

Examples of brain cancers include, but are not limited to brain stem and

30  hypophtalmic glioma, cerebellar and cerebral astrocytoma, medulloblastoma,
ependymoma, as well as neuroectodermal and pineal tumor.

Tumors of the male reproductive organs include, but are not limited to prostate
and testicular cancer. Tumors of the female reproductive organs include, but are not
limited to endometrial, cervical, ovarian, vaginal, and vulvar cancer, as well as sarcoma of

35  the uterus.
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Exanpl es of brain cancers include, but are not limted to brain stem and
30 hypophtal mc gliom, cerebellar and cerebral astrocytoma,

medul | oblaetoen®s61 ependynoma, as wel |l as neuroect oder mal &Q0/ysosiesbeé t unor .
Tunors of the mal e reproductive organs include, but are not limted to

prostate anghgstds ¢ cﬁée&@é‘ﬁﬁ& ind w@rbﬁt &6 dob &R hal, @BIoRdEIEcK R, OF 9ans
include, but are not Iimted to endometrial, cervical, ovarian, vaginal,

and vul SaPhagerbegalibladdaregastin papsrealif reftal. gBall-Restine @nd saliesy gignd3/ 072561
PCT/ USQ3{8a396 Tunors of the digestive tract include, but are not linted
to anal, colon, colorectal, esophageal, gall bl adder astric, pancreatic,

rectal, smal Tumenseé ihersinantisads iiciuggr butgira pet “fféj@ﬁd@lbiﬁdgqfuﬁéﬁ@ kmdneve urinary
tragt |,gﬁg|%gews tUr'étela%ﬁd ﬂﬁatthrjd e to bl adder, penile, kidney, 5 renal

pelvis, ureter, ur et cancers. Eye cancers include, but are not
limted to |Eyerean§:arsanclmﬂ SHbane nobdmitee lntﬁancearmﬂenom@aﬂm es of liver
cancer Sgtifgliadsmabut are not limted to hepatocel lular carcinona (liver
cell carcinomas with or without fibrolanellar variant), cholangiocarcinona
10 (i nt r ahepxanaples pidivaueancersrineluderdyt argrpt Wﬁeﬂtmapetqsewlamaa@noma

chol an%l\‘?é\r%reﬁ'cgmmas%fhrbr%’f%ﬁ{ f?orblaﬁlleH'Q%nQM?mcf\BI%ngaEarjcan}ntaed to squanmous

cell carcinomm, posi sarconm nant ano Mer kel cell skin

canl@er, (lrﬁrﬁ@eﬁ@mbfblowﬁmcewa) e awred h@a@camdarrfé@len@@ﬁe@mmmcl ude but
are not Iini sed céﬁcér@rnxlﬂeéadutéréwmm{jX&Qﬁﬁémods RRaRMMAEE

or opharyngeal cancer, ITp and oral cavity cancer. 15 Lynp onas i ncl ude,
but ar esafeama, mﬁiltgeanttr@elamqm;a Merkeleell |slimsapest; antbRer-pelPAIaSkin GaNsAb g,

cutaneous T-Qgdd ghd. H@Jk%cer's‘“?ﬁ’c@&é”‘ bt é’rb%%@ﬁrﬁnted%‘iar?b@@“?ﬁ?po%aﬁyh@eé&ent ral

nervous system Sarconas 1 nclude, but are not ed to sarcoma of the
sof t t|mephwﬂ@%é@re@lwyng%w@ﬁarﬂndfhptﬁns@galﬁawtwQ%Wrorra | ynphosar conm,

andsr habdonyagagsHoPR- m@&hé—%%@r@‘rﬁé@hmﬁé‘d fé%DSerFatéH IgmBﬁ'émé' r{Hntﬁng}kﬁh gicute
nyel oid | eukema, acute astic | eukem a,

np ronic ocytic
| eukeni ¥MPRYIPBFUENAPES Eg?eﬁﬁgur@hoeiﬁ(mia kin's ghisgapiang weph'omeeﬂr:tgmcantra*he
di sor defetvslRsHkidagd above have been well char act erized in humans, but al so
exist with a_simlar etiology in other mammal s. Accordi ngly, the nethod of

this i nvent i S#rcomss ingldacbui@rg Retdimited do saycammehing Sqﬁﬁ@ﬂﬁh%@oﬁ%ﬁ?ﬁﬁ@ in

need t haarphnt mro&msﬂdc%h@Wm;%sareaﬂlaow:@@b&orﬁwya%nm oliferative
dependent di sorders. The utility of the conpounds of the present invention

carfObe i || udtguledips “F%‘t'de eykarsInet limied lRacutepygloif dgukemigiackis in the in
vitro tijAphosigdtic IUkeid, @hAniciPmpRS&Nic #R&Emi) 8Bronic myelogenous leukemia,

and hairy cell leukemia.

The disorders described above have been well characterized in humans, but also

exist with a similar etiology in other mammals. Accordingly, the method of this invention
25  can be administered to mammals, including humans, in need thereof for the treatment of
angiogenesis and/or proliferative dependent disorders.

The utility of the cqmpounds of the present invention can be illustrated, for
example, by their activity in vitro in the in vitro tumor cell proliferation assay described
below. The link between activity in tumor cell proliferation assays in vitro and anti-tumor

30 activity in the clinical setting has been very well established in the art. For example, the
therapeutic utility of taxol (Silvestrini et al. Stem Cells 1993, 11(6), 528-35), taxotere
(Bissery et al. Anti Cancer Drugs 1995, 6(3), 339), and topoisomerase inhibitors
(Edelman et al. Cancer Chemother. Pharmacol. 1996, 37(5), 385-93) were demonstrated
with the use of in vitro tumor proliferation assays.

35 The compounds and compositions described herein, including salts and esters

thereof, exhibit anti-proliferative activity and are thus useful to prevent or treat the
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bel ow. The |ink between activity in tunor cell proliferation assays in
vitro and anti-tunor 30 activity in the clinical setting has been very well
establ i shwo 0B0725he art. For exanple, the therapeutic uti IPCIyusesoizaxol
(Silvestrini et al. StemCells 1993, 11(6), 528-35), taxotere (Bissery et
al . Antd.s&a&%rss&.étaa wif %perﬁg(rénferaﬁéﬁ) Th@f&o%ﬁ%@s%%roﬁé%f ke hBinbas S

(Edel man et al. Cancer har nacol , 385-93) were
denonstPaviigh cs\mpwrtck@w%\ere!ﬁtmg ﬁp vie@trr@nt ofribe dﬁpaﬂleir% @?&fifleérh%@% §990e35 The
conmpounglterdfifeconposi tions described herein, including salts and esters
thereof, exhibit anti-proliferative activi ty and are thus useful to prevent
or tredf vitiestumps celprofiferation @SSaYCT/ USO3/ 05396  di sorders associated with
hyper - prol i f-pfahdifent WiRorl @ilpRolrdtaiAESRKyY LS @ RPtS the BEMPBLMRET they Whi ch
conpound activity relating to treatnent of the disorders identified herein
can be Praegndinvienten invelves a rapdpuiasiied Sell TireoB|ordavalopeh by §5yedn The adher ent
t umor C(@u‘nnﬂbﬁ%dwf @AaA'G?Bwﬁﬁﬁé’éﬁeuéglgPFdﬁrér%n Aé&%g%@&é%ﬁ% &fset he present

invention 1 nvolves a readout call Titre devel oped by Pronega

( Cunni rjtsatiicatian opcetk givity The SGientigtd001 pt&iN ) épaanddrropats Bfset albdeten kit s
ease %&%@f'&'ﬂﬁ@&lhﬁ{hé&ﬁeﬁ‘&l ds agr'h@%l.ne oﬂ?&l prelifeRliba and @Rtbioxibr{ IAumA4®r and

Cr ouch, he use bi ol um nescence as” a neasure of cell

pr do; fe’ﬂHW’lﬂlP%ﬁﬂﬂl\@ﬂiqgﬁdﬁ%d 169 82‘J‘§§} nal of 10 | nmmunol ogi cal Methods 1993,

160, 81-88). legj(%bllgglluh% céllch'l'a%acBﬁ&hé@ﬁro@%ﬂ@@%@&plﬁfé&% B854a)l phites Bl ated in
96-wel | pl ates at cog ete nedia with 10% Fetal Calf

Serum 0j gedle/yat éucozmplﬁ*@uv%dlaawﬂh 3@'@ F ISergppransdpsubalgd 2 hayra et ng, t est

conpoungiscarfefd&isH HRURS afﬁarHa'ﬂEg?f EQHBRPoUALY S éo@l@g%v&fa ffinM to 20 Min
serial dilutionS at a final concentration of 15 0.2 % Cells are

| noubatesacedyalpe e WM T2 WM o R didutipne et R ineldPMSQfcoaeenielipRiobn of
thest esf o6 rEEIﬂIH ek ‘ng]béjréé( f(#ysg’@b%@bé%?% m‘&ﬂﬁplg’ét rov-\r/thtn%dl Rerldiditiagegent (r)

assay Kit |'s are m Ccro ers of strate/ buffer

m xt ur ethe éeséa@l@aow e Hayné] using arPrasaegan@ell Hitansde bummese%rr@wwﬂfér ature for
8 _m nutygg ce@&re%ﬂg@e'aﬁa @b%lﬁr%ﬁlgréj& s@bstut@)bnﬁ&%&furé R diRga gadmfelpmount - of

ATP present int ysates from each h corresponds to the
nunber Bixediaagincubatep at rcwrrt feapevaivne, fO'\/%PUéée?r eé{'ﬂeé‘tﬁmﬁbsr@&ul’eadlwc%bat ion are

subt r aql&thoRtetéry ntbashif the hRUA &a&vw&eeéntl.ﬁ?ﬁ{é Sl [atdsTRAT e5GOREESI ON
anal ysis can be used to determ ne €ﬁﬁconcentratl on which results in a 50%

i nRObi twijeh eerrespends tortbe inpepat q’fd’l*ﬁ%i? i Hiek wel Segjugsdpamat 2cbaounds  of

this 'ﬁH&IHa'tleﬁ‘a?é‘QMc@d RIEHYId | o etdriabh bPIC50fs, & URRMr regrebsig ol i feration
in this assay. Based U{??Ol’l t he above and ot her standard I aborator

t echni ANadys mnfbetl&edévap shige davenerisgatratioarwhic ssuliie aRQe &ikitan efnd/ or

t r eat e Pdliféragorfli SRR ERSafRty BRI d8MBoGRBUT HRE thvahreshBiedkandar d

toxicity tests and by standard pharmacol ogi cal
significant inhibition of tumor cell proliferation in this assay.

25 Based upon the above and other standard laboratory techniques known to
evaluate compounds useful for the prevention and/or treatment of the diseases or
disorders described above by standard toxicity tests and by standard pharmacological
assays for the determination of the prevention and/or treatment of the conditions
identified above in mammals, and by comparison of these results with the results of

30  known medicaments that are used to treat these conditions, the effective dosage of the
compounds of this invention can readily be determined for prevention and/or treatment of
each desired indication. The amount of the active ingredient to be administered in the
prevention and/or treatment of one of these conditions can vary widely according to such
considerations as the particular compound and dosage unit employed, the mode of

35  administration, the duration of treatment (including prophylactic treatment), the age and
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assays for the determ nation of the prevention and/or treatnent of the
conditions identified above in manmals, and by conparison of these results
wi th the woedaltsénf 30 known nedi canents that are used toPCTA®D3/0IIRGE
conditions, the effective dosage of the conpounds of this invention can

readi | yseQG‘of@l?et&Jtn%ﬂ@@bté@ranlartﬁé/ﬁ%wéhcﬁé}éﬂérﬂrof tHeCHNARIBH t@be pRAGHIEESI I ed
i ndi cation. The anpunt of the active ingredient to be adm nistered in the

pr eventdns¥ordiealesk treat ment of one of these conditions can vary wi dely

accordi ng t orduphy a%nﬁf &Qﬁ@éaﬂlesng%éd.émo paridh it BfeoRimBeHad PRAggos age
unit enployed, the node of 35 adm™istration, the duration of treatrrent

(i ncl udrery apei 90 tameike te paeut 3OAMg/ke kad @g@e@ﬁb/ fropp abeydh ) Dykgda
tPg %gggaé#?lfﬁﬁﬁg[ngﬁ@%o@p vidiht Bet 48N1tA LhieadLe rdfeditsn RBIBIRDURDS R fent of

fevented dnd/or tredated.” The total anount of the
acti ve dheyk ei0ng of actb'@ ingratiant ead ean be pAMEisiRNed ong oF ifge times eaf ébut 0. 001

ny/ kg tﬁw@%ﬂgy Sag Wégﬂmlssr%ﬂorpbﬂn%cﬂgﬁ Yndit @R ﬁ‘\%%n&mlﬂtrﬁgﬁjg&lér‘) 5 about

150 rrg ht per A unit dosage may contain from about 0.5 nyg
to cqtsoepussgartdfp%@mtenﬂélmw@p@w@ﬁuse aﬁ@ft@m tpehrigtifisvib pesferablyhe or nore

ti rres pf%m daM-to 200 Sl J)fytoﬁ!lpﬁérﬂﬂwé ?l’it ?ﬁ’é"Héﬂyﬁ%Et@Fé{ SgRYed |H'leﬁ%ll on, including

i ntravenous, intramiscul ar, subcutaneous and parentera (I’y ections, and
o]

usdlOof Rrafeiahhobe fremHhd Hiec200npikg of otal bagy yeight. Tﬁe&wlmvmn@l S8UE my/ kg of
tot al gh‘né’r‘ﬁhlggFefer;Bf? uéafrdrworo%@bo%g?@@&tsﬁgbm&?ml ThO danabsEabl y be

fromO.O of total vagi nal dosage

r egi merdagepe rqwree@walmryfeb@ly PR PO Qﬂ/tq %Oozme agyinigtersd hetswa% onRsdlp fali ght . The

dai |y tppicadi ﬂ%mcj@ﬁﬁél%ncantﬂak.orpmf;ﬁé@mbw Bt RiguRed td PaidBh 5O
adm ni st ered %etween one to four _tinmes daily. The transderal

concent§aly dese o ram 9iddrter 298 Imo/ke T seaily @HGPF‘@HWQ?WP@FW”W'&PW&(?'P'V dose of

[0 0. b 2000t birafRbbay AL 2t on dosage regiren wi || pref erably
15 be from0.01 ny/ of total body weig course the speC|f|c

initial and Qfd?ﬂufsrﬂﬁ‘ﬁép%%t‘j'é‘af@@ ¢RAGNIBe d@%ﬁﬂ? rﬁé’tm%ff)r aneh patigakWill accor di ng

to the gy HERrdiRgltPs Matury aRd sém.ty:&rtﬁlé borRitickSasiedteimiThatesly By dirdiagt endi ng
dlagnost|C|an the activity of the specific conmpound enpl oyed, the age and

gener al diagiiagtigian ihe pctivie obteiseREific orrrOUNd eeRipyads the-Ageqind §esgtad of

adm ni sddnakibABf thé%laﬂeﬁ’tf tnﬂé%\' Qamm"str@flon 29utbBﬁa%%traﬂé#gamm@ﬂd)rpﬂs, and
the |ike. The desired node of adninistration and nber of doses of a

cor?BouritHe §ruge grgsmiinatiops. anddhe flsss ehte qesiredMmass %?d%"n'ﬁf?:yf’?rﬁe utically

accept afingoes af Hoss cﬂ%tdéfnpfobﬁdi epEorfFdtition oﬁiﬂ{ée;ﬁrbgém('ﬁd/ehyoﬁ bose skilled in
the art usi n?gﬂqlonventl on (ﬁi'eventl n and/ oy treane sts Be conpounds

of t hi SPEAVRTRYIEHYALReRE tRr etier BareRs cahee aggesiaylf: r%ggiﬁ?'@@ 25 agent

or in Qﬁébhfmhg%n%ﬁtbnélrlﬁeﬁntlﬁﬁéﬁd/@iiﬁ@étnﬁhﬁﬂ’e@ﬁCeUtl cal agents where the
conbi nati on .causes no un?%ceﬁ ﬁl e ad e effects. For exa

t he
conpounds of etcmﬁgpquﬁggﬁ oggar& Wg‘&ﬁtg\ﬁeg@s&peh g?le pharrmaceUtlcal
ant2s- hyqeht orialcbimdmation &itebne@bhelord stHlecstdrdaceutical agents where the

combination causes no unacceptable adverse effects. For example, the compounds of
this invention can be combined with other anti-hyper-proliferative or other indication
agents, and the like, as well as with admixtures and combinations thereof.
For example, optional anti-hyper-proliferative agents which can be added to the
30 composition include but are not limited to compounds listed on the cancer chemotherapy
drug regimens in the 11" Edition of the Merck Index, (1996), which is hereby incorporated
by reference, such as asparaginase, bleomycin, carboplatin, carmustine, chlorambucil,
cisplatin, colaspase, cyclophosphamide, cytarabine, dacarbazine, dactinomycin,
daunorubicin, doxorubicin (adriamycine), epirubicin, etoposide, 5-fluorouracil,
35 hexamethylmelamine, hydroxyurea, ifosfamide, irinotecah, leucovorin, lomustine,

mechlorethamine, 6-mercaptopurine, mesna, methotrexate, mitomycin C, mitoxantrone,
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agents, and the like, as well as wth adm xtures and conbi nati ons thereof.
For exanple, optional anti-hyper-proliferative agents which can be added to
the 30 cwopes?xsson include but are not limted to conmpoumlrd3/UusSoyoBee on t he
cancer chenotherapy drug reginens in the 11th Edition of the Merck | ndex,
(1996), pl‘é’@h@Bloh§ d?@dirﬁ‘%ﬁhe' B@@ém&ﬁbemoan rsﬁéstb%&.e taﬁnusarerﬁam@g&@arnagl nase,

bl eonmyci n, carboplatin, carnustine, c hl oranbuci |, ci splatin,” col aspase,
cycl oph’ﬁﬁ’@ﬁﬁ’éﬁi‘ d@bl%spv%trvam"ﬁﬁne @aéélﬂ'ﬁlﬁi'iﬂﬁe dact i nonyci n, daunor ubi ci n,

doxor ubi cin b@r@s‘r'aﬁf%ﬁ;bé?fi)rohf@déhﬁél%&ité‘suu%%ﬁ@ﬁbé@mtﬁt’rfe‘ dé%%ﬁlaﬁ'ol’ the35
hexanet hyl mel am ne dr oxyur ea fosfam de, irinotecan, |eucovorin,

| onust i 'ﬁéent'ql?éﬁfﬂlll(iﬁ Rt ﬁéﬁrﬂ?ﬁélmlwdﬁ@m%stc@ﬁmpwf@ ackBaWigdgeR:ioRs Yseddp the
m t gy Cﬂrébt@enﬂbﬁd?é@d?é&éﬁﬂ@m of ﬂ&?plé/ﬁc@%/eQZ@ﬁ I d3eM 3 Om3SPs TRE edni sol one,

predni sone, procarbazine, raloxifen, streptozocin, tanoxifen, th| oguani ne,

t opot ecRharmAcalavisat Baris of Thesanestich@NinthrRitpnh gdéerMolingfiagel., publ. b

anti - hypetrfi-#il, b #@122% -BBYNDHIBY WHHN |§hér‘éby%%rd@rét@d%??ef@%@@sé&hon of
the invention inc but are not limted to those conmpounds acknow edged
to be udkaminectpthimide, Lagpataginagadazathippringerreranytiginesiasiibiag: bysulfrReases i n
GOOd”a”dléﬁﬁls@blaM g, ﬂkﬁfll%?@(ﬁé@&é&ltﬂmec%ce%@ %gflﬁro-ﬁgﬁfb S/Iaeénlﬁé\" nth
Edition), éditor Mol noff : I es 1225-1287,
(19%6) , ethmybwﬁagwhérfb@yoqer%wrwmeatﬁé‘womﬂew@fi@ﬁd@on%heﬁpheé% udarabine

am nogl pd Hbt@ ffoxy eSS RFH: Al tQﬁﬁcfe h 1% td¥Sne SaptéAe r’deHbll‘?n cl adri bi ne,
busul fa‘%H tpd| et hy Ix)s/t |el bester ou g&@dwr%i}%ro ré%x % tlél ne, docet axel,

eryt hr dﬁmmﬁﬂ@ﬁﬁﬁ@ro@@@iﬁ? fyeoesyphacetade:, m®P 3law BRI/ ur i di ne,
5-fl Uor@Qﬂ%“béﬂb&@t|mﬁﬁ$§b‘hBhé‘éc%tylfLLé§B§ﬁé’tE'(PRLAPfﬂ)ﬁ@é?ﬁ@ir?,semustme

fl uoxynest erone, flutam de, hydrox ro est erone caproate, idarubicin,
interf etPBWOS'ﬁ'ﬁdtﬁétﬁ§t6FQSGé§?@P@ﬁ\t§ tht imetadasierine, Aidingt and Yi’@‘i’rﬁp%ﬂean

m t@gt ane,  pe@dr bAKRYperRROOaHG dﬁbnté\btﬁlﬁg%ﬁbpﬁmﬁiﬂ We-denfoBiibh 8t Mis( PALA) ,

pllcanyC|n senustlne teni POSI t est ost erone proplonate thlotepa
b1 i et HpVeRtoRnGHde biK Ag e Imiied to PisF anbpancer 3gents Rugh as epothilone,

ant i - hyipRéteBam rhibRfcatdnd@opsieddrs sui table for use with the conposition of
this inventjon include but are not limted to other anti-cancer agents

such as epot i3 ksfgved thai ops gdiled, in tha Fkiusies thserecefipe dtamatich apd pel'i eved

t hat ongfcsiblibredvdilablé ethardrs, cas Utitetthe pwseﬁteﬁkrdhgom RS 10 Médt @RteAn it
t he present ention to its

i nf rmat available in t n uti

fuld estS*@PFde?ﬁ apﬂatre“t 0%8{]@@"‘5‘& %hﬁ‘f)l 'é%?“f'@?sﬁ%"g@ﬁ %Pd?%‘!ﬁ?}/%’k% " in the
art t hate mlaasgemisinebniivdiwWitheat depasingdrondespiie of Scdpli o themeditionmswd is hout
departine_%é@_{omthe spirit or scope of the invention as it is set forth
herein.S Rie$8%/ 072561 PCT/ USO3/ 05396 What is claimed is 1. A conmpound
of Fornul a |
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5S5R6 NHRLRI \ R RA XO R3 (lI) 5 wherein Xis selected fromO and S;
Rl is selected fromH, (C -C6)alkyl, C(O(C -C6)al kyl, and benzoyl; R2 is
sel ect ed woenioptsenyl and napht hyl, each optional |y substi rarasosdishe 1, 2,
or 3 substituents each 10 independently selected from OH CN, NO2,

P- C6) al kyl , (C, -C6)al koxy, hal o, hal o(Cl1-C6)al kyl, hal o(Cl-C6)al koxy,
C(ORA, C(O NRBRB, NRBRB, NH[(C1-0C6)alkyl,]o- 1S(O)2RB

NH[ ( G -\bskis lelaimed isc( O) RA, and N H[ (Cl- C6) al kylJo-1 C(O)ORB, 15 a

het er ocy cheospbaed 8Fdri@ 12 si x nmenbered heterocycle, a five nembered

het erocycl e and a fused bicyclic heterocycle, each heterocycl e being
optionally substituted with 1, 2 or 3R%ubs,q|q|§uents each independently
selected from OH, CN, NO2, P-C6)atkyl CV- C6)al koxy, hal o,

hal o(C, - C6) al kyl, 20 hal o(Cl C6) al K C( O NRBRB, NRBRB,

NH ( Cl1- C6) al kyl ,]o- 1S(O 2RB, NH[ ( _ p_i C(O RA, and

NH (G -C6)al kyl ]o-i C(OORB,. RAisin gach instance independently H,
(d-C6)al kyl, (d-C6)al koxy, NRBRB, or (G -C6)alkyl, said al kyl being
optional ly substltut ed with OH, C(O)RB(')haI o, 25 (O C3) al koxy, and NRBRB;
RB iss |\ﬁh@r@§,h i nstance independently H, (C3-C6)cycloal kyl, and

(Cl1-Co)al kyl, said al kyl being optionally substituted vmth OH, =0, hal o,
(C1- ce)ét%t&;ﬁted\iﬂwrepeyﬁt kyl, N[(Cl-C3)al kyl]2, and NC(O) (Cl-C3)al kyl, 30
and m%ﬁs@&eci@&%ﬁ%nﬁh ((§1- ?élﬁ;ﬂ"@?)) (91- Qlkﬂté}ﬁﬂ bdrzoyiN €ach instance

(G -C4)al ky hen the groups, taken together with the N
atomtd?vtﬁlséhc"eﬁﬁ@y" are attached may be joined together to forma

sat urat ed I gigony i O @5&5@&.&@ LIRABL RSB 120Gr BhebeitiBhaBgcRB
together wtht% [ are attached rrayforma mor phol i nyl ring
18 pi per azi nyl 'Pﬂwr’éﬁt‘ﬂy&%q}‘%ﬁ}/@%stl tuted on the available

OH, CN, NOg, (C+-Cs)alkyl, (C1-Cs)alkoxy, halo, halo(C4-Ce)alkyl,
halo(C+-Cg)alkoxy, C(O)R", C(O)NR®PR®, NR®R®,
NH[(C+-Cs)alkyl, Jo.1S(0)-RE, NH[(C+-Cs)alkyl]o.«C(O)R", and
NHI(C1-Ce)alkyl]o1C(O)OR®,

15 a heterocycle selected from a six membered heterocycle, a five membered

heterocycle and a fused bicyclic heterocycle, each heterocycle being
optionally substituted with 1, 2 or 3 substituents each independently
selected from
OH, CN, NO,, (C4-Cs)alkyl, (C4-Cs)alkoxy, halo, halo(C4-Cs)alkyl,
20 halo(C,-Cs)alkoxy, C(O)R”, C(O)NRPR®, NR°R®,
NH[(C4-Cs)alkyl, 10.1S(0)2R®, NH[(C+-Cs)alkyl]o.«C(O)R?, and
NH[(C+-Ce)alkyllo-1«C(O)OR®,
R* is in each instance independently H, (C4-Cg)alkyl, (C4-Cg)alkoxy, NRERE, or
(C4-Cs)alkyl, said alkyl being optionally substituted with OH, C(O)RB, halo,
25 (C4-Cs)alkoxy, and NRPR?;
R is in each instance independently H, (Cs-Cg)cycloalkyl, and
(C4-Cs)alkyl, said alkyl being optionally substituted with
OH, =0, halo, (C4-Cg)alkoxy, NH(C4-C5)alkyl, N[(C+-Cs)alkyl]z, and
NC(O)(C4-Cs)alkyl,
30 and where RB, when it is attached to a N atom, is in each instance (C4-Cy)alkyl,
then the 2 (C4-Cs4)alkyl groups, taken together with the N atom to which
they are attached, may be joined together to form a saturated ring,
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N atomw th (Cl1-C6)al kyl, said al kyl being optionally substituted with OH,
=0, NH2, (C1-C6)al koxy, NH(Cl-C3)al kyl, or NN(Cl-C3)alkyl]2, 5 and with the
provi so tweato3mmsn RB is attached to S(O or to S(O2, it eamsns/esd, R3
is selected fromfromH, OH CN, (Cl-C3)al kyl, (Cl-C3)al koxy, hal o,

hal o( C1- C3) ahky bvhereﬂ@ﬁaﬁlﬁh@fogéth@mv% IffféXN to Wﬂlchﬁheiﬁér@“atﬁﬁgné(drrﬁgy fd?r'npaer onyl,

10 Y where Y is a heterocycle optionally substituted
substituents eacMIPRAUPYBERT Piresazind Bag Ppﬂﬁﬂaﬂmsuwlm@@n hq aV@r{ablwoz

hal hal C1l- C6) al B, NRBRB,
e ob ore 15 of N d¥nwitHic, dIRNG S RLERY botigld) SRAAUHARED, 1
SUbStTLuted with TOoNH <cs1ﬂ@pdhoe<méwﬂ@1séb@bﬂeu Sttt i

(C1-423) al koxypg whﬁ@rﬁcpmgs %a?ﬁfhéﬁ RSGd &?édﬁgd fta 9@)% to §@ RBear%fibého) 2RB,

20 C(ORD where RD is selected fromRA

N[ ( C1- OB) iglselacted figre frionyHi QH; ﬁNe%rCa)ai&xldﬁc&szalméﬂ%y@lcé& pm)é&(pbndent ly
optionally Slﬁlﬂgthélgg djkdky25 CN, =0, OH N-oxide, NG, halo, (CI-

C6) al kox koxy, hal o( C1- G3) al kyl, S(O 2RB, S(O) 2NRBRB,
NRBRB, @)Sﬁ}:&zct%ﬁﬂom(a C6) al kyl, 30 said al kyl being optionally
substltut ed Lhn C( O RB, (Cl C3) al koxy and NRBRB; NRBRE where RE is
sel ected from C(ORA C(ORB, S(O2RB, S(O2NRBRB 35 and

C(39q (C1- C6) ¥IWF¢ Z where Z is optionally substituted as described above,

131 WD 03/072561 RGILWSR358eR Wtiohdil<HBARkY withsidodd KWstiRehRd optional Iy

substituted with
each independently selected from

=0, N-oxide, H, CN, NO,, halo, halo(C,-Cs)alkyl, OH,
halo(C+-Cg)alkoxy, C(O)OR®, C(NH)NRERE, NRERB, S(0)q.2.RE,
15 S(O)NRPRE,
(C4-Ce)alkoxy, said alkoxy being optionally substituted with 1 or 2 |
substituents selected from OH, NRBR®, and (C4-Cy)alkoxy,
NR°RC® where
R® is selected from R®, C(O)RE, and S(O),RE,
20 C(O)RP where
R” is selected from R?, (C3-Cs)cycloalkyl, Z and
N[(C4-Cs)alkyl]Z where
Z is in each instance a heterocycle
independently optionally substituted with
25 CN, =0, OH, N-oxide, NO,, halo, (C;-
Cs)alkoxy, halo(C4-Cs)alkoxy,
halo(C;-Cs)alkyl, S(0).R®,
S(0).NRPR®, NRBR®, C(O)R*, and
(C+-Co)alkyl,
30 said alkyl being optionally
substituted with OH, C(O)RE,
(C+-Cs)alkoxy and NRPRE;
NR®PRE where
RE is selected from C(O)R?, C(O)R®, S(0):R?, S(0).NR°R®
35 and C(O)[(C+-Cs)alkyl]Z where Z is optionally
substituted as described above,
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CN, OH, =0, halo, (Cl-06)al koxy, C(ORA, NRBRB, NRcRc, NRBRE, C(NH)NRBRB,
S(O 0 2RB, S(O2NRBRB, C(ORB C(OORB, Z C(OZ and C(ON (C1-C3)al kyl]Zz,
where Z iwo93@zashl i nst ance i s i ndependently optionally sulpsTiusoy/esoas

descri bed above, phenyl and naphthyl each optionally substituted with 1, 2,

or 3 substituents each Ci-@%mgnggablm @é?ﬂl%%%t%aflf%sﬂdteo%th NCO2, hal o,
hal o( C1- C6) al kyl, hal o((Cl- al koxy 0) , 10 C( NQANRBlgBB NRBRB,
S(0 0 _2R', S(O) 2NRBRB, Z, , PRRS. diajo, (Gr-Enalkash GIRFANRERSNRERE | y
substituted as described ab E b ai i

optional ly substituted wt hW{\@oRr’ é@hs)ﬁﬁ?i ﬁg%zs@sgﬁ)e)??%??%g NRBRB,

and (Cl-C3)al koxy, NRcRc WSPORS ZRE(PH. saf &€ PN(ErenalkB]Z, eheydBin and

S(O2RB, C(O RD where RD i iof i s i l,. and
N[ (CL-C3)al kyl]Z where Z i gaggitn?%ﬁg? S);ﬁgél,?gs’ﬁté? ? @é@%@c@ggﬁh%‘écﬁabove,
NRBRE where 20 RE is sel ect dasqribeshrbp®.RA, C(O RB, S(O 2RB, S(O 2NRBRB and

O[(C1-Co | j | i [ b ,
(G 0)al kyl PPl oA FOB Ry ol o B Behat i T S R -0,

hal o, (Cl-C6) al koifependgnibaselREHBREOTNRBRE, 25 C( NH) NRBRB, S(O) 0_2RB,
S(0) 2NRBRB, C(O g N - Z, wh Z i
(027, ol L RHEALNE, o SEEc i S oo here

each instance is indepen

R5 ¥hd R6 are eacRUNHIREhEY %@(@@D@g? DMNRARY, ZCE(O)&wheeeZ- C3) al kyl |
(Cl- C3)al koxy, halo, h@krpéﬂa-i@é@e‘%ﬁonal}%ﬁbéﬂit%ﬁ%g&%t}ég%véo or a

pharmaceutical |y acceptable salt or ester ‘thereof. 2. / npound of claim
1 wherein X is 0. (@-Chakennsaid@lkeky beiap wptiongty sebsiituted wit1 of 2 A conpound of

claim2 wherein R2 is ggh8flcael JdiQRPRENDH. NRFEEX € terocycl e and
a 5 nenbered heter O%ﬁ'@ﬁ@ each being optionally éﬁﬂ%@?%?%ﬁ?m% 5. A

conpound of clai m¥R® fh R4 is selected fromY and phenyl, each being
optimnal I'y substitut edrCi3eIMRPREHA RSECIORETAMPRANPRBI6

C(O)R® where
RP is selected from R, (C3-Cs)cycloalkyl, and N[(C+-Cs)alkyl]Z
where Z is optionally substituted as described above,
NRPRE where
20 RE is selected from C(O)R", C(O)R®, S(O),R?, S(0),NRER® and
C(O)[(C+-Cg)alkyl]Z where Z is optionally substituted as
described above,
(C+-Ce)alkyl, said alkyl being optionally substituted with
CN, OH, =0, halo, (C;-Cg)alkoxy, C(O)R*, NRERE, NRERE,

25 C(NH)NR®PR®, S(0)2R?, S(0),NR®R®, C(O)R® C(O)ORE, Z, C(0)Z,
and C(O)N[(C+-Cs)alkyl]Z, where Z in each instance is
independently optionally substituted as described above;

R® and R® are each independently selected from H, OH, CN, (Cq-Cs)alkyl, (C4-Cz)alkoxy,
halo, halo(C4-Cs)alkyl, and halo(C4-C3)alkoxy;

30 or a pharmaceutically acceptable salt or ester thereof.

2. A compound of claim 1 wherein X is O.

3. A compound of claim 1 wherein X is S.

4. A compound of claim 2 wherein R? is selected from phenyl, a six membered
heterocycle and a 5 membered heterocycle, each being optionally substituted.

35 5. Acompound of claim 2 wherein R* is selected from Y and phenyl, each being

optionally substituted.
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6. A conpound of claim2 wherein R2 is selected from phenyl, a six nenbered
het erocycle and a 5 nenbered heterocycle, each being optionally

substi tutwo,03ami6R4 is selected fromY and phenyl, each erngovpisvonal |y
substituted. 7. A conpound of claim5 wherein R4 is selected from phenyl
and Y weergcompsuriedfesdind wﬁérfalhm@séleef%m&?ﬂwé?@t %reﬁ}@M@HbErerd' ng and

pyridine, each c clic noiety bein ptional |y substituted. 8. A conpound

of cl ai m B'SHHERE e]arp@agrme ergdl ge Cﬁenﬁ%‘ffbbﬁ!%t)ﬂ’tjpnéb\f $lth$H‘IUFeF ag@,ﬁ’sqF| t ut ed

with 1 or |esélua§alﬁbﬁewaﬁd Bk, Bach e tiB8al rs%b@ﬁ"?tgtéd' ndependent | y
selected fromH, I‘E')ﬂ %\1 I%I C% and OCF3. 10 9. A conpound

of clai f & GPEPINY ‘Fﬁfleﬂ@ %‘é‘l‘@@'f‘é%%?@ﬁ?tﬂdérﬁ@ plenytand hmkere Y ipselestednpound
of ciai m Jronhgsehemberddhetdb&eli€lnd &9 bac@cﬁ)lllé éﬂﬁ’&?%élﬁ pﬁ@r“feﬁigocyd e

and a 5 nenbered het erocycl e,” each belng opti onal ubstituted
conpound SHbEltHieth 3 wherein R4 is selected fromY and phenyl, each being

opti onagl yA éé%ﬁﬁédr{dﬁf%lm%ﬁéemﬁz%wg eQEh Hd@b&d%n‘ﬂ@@ﬁtﬁin@llﬁz I s sel ected

from phenyl, a six nenb etergua/ nber ed het'erocycl e, each
bei ng opt iyhalitHipddithst Prt%ﬁlé@t'tugna Ri sRs%mdé%tafe eﬁP'&blﬂd‘i’P%nﬂ?nBY\enyl each

bei ng opt Is@r&téowrcﬁﬁbsbﬁ t@lefd cr\lft fdmﬂpeppgn@bc@ aim1l wherein R4 is

selected fromp dxe/ﬁf "and Y sel ect ed from a 5 nenbered

het & ocYclh %OVFP(P@ &'%’Vﬁ‘ﬁ"?’i@” '%a%:ﬁe@?éﬂ fremydiagdl yChesiakyl.20 optional |y
subst i t yh.edcorfourtt FRERAB Whdbin R23d Qélé&eWﬂ@ﬁw%H’éngiz adddnEfbeka each

[ ndependent |y optionally substituted wth or substituents, and R3, R5
and ar é‘e?éewq%%@p%ﬁd@?mq’%fed Belerayels, eachrhaing eptionally substitaled. cH3, OCHB,

CF3 andm@F&ma&mdAgf%;ym@mraﬁ Feligsdbdidd WBRY EbRd Bhery? <3@h8ehgd from H and
(d-C6-)al k 16.. A compound sel ected from

( 3- Ani no- &P fvi%l}’lsul%%tﬁ‘it&fjur an-2-yl)-(2, 4-di chl or o- phenyl ) - net hanone, (3-Am

I N5 6- PYIA €brhpdimd-of lcitf B2 dieih &AiLsdlbdied Fofr shehyC B shxahémBerkgny! ) - met ha
none,

[ 3- Ani no- &etesoRydle g amanteased beferacyple pe3ah heing optignaly wibstitsieengnd Riret hanon

is selected from Y and f)henyl each being o gtlonally substituted.
benzof uran- 4- di chl or o- phenyl ) - met hanon

3- Ami no: G- ( 3-
[e, 381 g? %“(ﬁrw Oo(fgafpr‘%ﬂ(‘,’mefﬁ”ﬂ)'qbéﬁﬁ%ﬁﬂ gE%’ﬁ?@FUY'&ﬁ‘dé(‘Q’P?rﬁﬁ(e'ﬁzom trile,
N- { 3-[3- Amaleatea f(&n A-50thembered-Heenas)tlio rileBFP bR, Gadh Lydib Rid¥ty being

nesul f [ 3- Am
< -(ZUQ g‘?’?ﬁ}y BStBLétggoyl) benzof ur an- 6-yl ] - phenyl } - acet ani de,

n
g Ani Em @ dotnperind)df clajm idiwheleity Rf ahe RZ afdleadh-iddepdndértiyogliogdllyor o- phenyl ) -
nmet hanon

[ 3- Ani n8Y %tE%eﬁW&Pch?r&%JbﬁBtH%*ﬁ gndRnFoanA th-ase grsh AeRaNdRat de, 133

selected from H, OH, Cl, F, CN, CH;, OCHs, CF; and OCFs.

15. A compound of claim 14 wherein R’ is selected from H and (C4-Ce-)alkyl.

|
[
3
5-

25 16. A compound selected from
(3-Amino-6-phenyl-benzofuran-2-yl)-(2,4-dichloro-phenyl)-methanone,
(3-Amino-6-pyridin-3-yl-benzofuran-2-yl)-(2,4-dichloro-phenyl)-methanone,
[3-Amino-6-(3-nitro-phenyl)-benzofuran-2-yl]-(2,4-dichloro-phenyl)-methanone,
[3-Amino-6-(3-amino-phenyl)-benzofuran-2-yl]-(2,4-dichloro-phenyl)-methanone,

30 3-[3-Amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl]-benzonitrile,
N-{3-[3-Amino-2~(2,4-dichloro-benzoyl)-benzofuran-6-yl}-phenyl}-

methanesulfonamide,
N-{3-[3-Amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl]-phenyl}-acetamide,
[3-Amino-6-(2-methyl-pyridin-3-yl)-benzofuran-2-yl]-(2,4-dichloro-phenyl)-

35 methanone,

5-{3-Amino-2-(2,4-dichloro-benzoyl)-benzofuran-6-yl}-nicotinamide,
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3-[ 3- Am no- 2- (2, 4-di chl or o- benzoyl ) - benzof ur an- 6-yl | - benzenesul f onam de,

( 3- Ami no-wofoBumser 6- pyri di n- 3-yl - benzof uran-2-yl) - (2, 4- di ®eklrarses/pizecnyl ) - met
hanone, {3-Am no-6-[3-((S)-2, 3-d ihydroxy-propylam

no) - phenyl ]3@@&&9&&25\‘221?d1dHl&ro(b%nﬁcsyl)%é?ﬁbﬁﬁ&-@%@éhiéd@%hl‘?&i&ﬁﬁ@e S

3-[ 3- Am no- A | or o- enzoP/ benzof uran- 6-yl ] - N-net hyl - benzam de,
[ 3- Ani no- 6- (3t Wg‘[qﬁrfluq_ro -6-pyridin-3-y bénzofuran-2- yl)-(2,4-dichloro-phenyl)-methanone,

Hi m dazol - {kb(ﬂrﬂno@[@&é}&%%@yd%ﬂy p(rgpﬁarﬂ!ngblhﬁérﬂn]mﬂbﬁu)an I‘} lmpone,
3-[3-Am no-2 oro-4-fl uoro-benzo enzof uran-6 benzam de,

2-{ 3- [ 3- Ani n@icplofgpherlcReihaaoNenz oy | ) benzofuran 6-yl ] - phenyl } - acet ani de,
10 5 3-{3-Amino-2-(2.4-dichioro-b I)-benzofuran-6-yl]-N-methyl-b

[ 3- Am no- 6- mm§ |ellczoor9 -eglzciy)beer?zzgfuﬂa}nan yg nge (y enzgfné eI or o- phenyl ) -
met hanone, /{\rglr[o (qnﬁnethyb:lljﬂ(]@azplcﬂ yl-henzofuran-2-yl]-(2,4- dichloro- -phenyl)-

| or o- benzoyl }sdpefhepkur an- 6-yl ] - benzyl } - Met hanesul f onami.de, N-{3-[3-Am
i no-2- (2, 4-di chl oro-benzoyl ) -benzofu ran- 6- %/Pf benzyl } -acet am de, 15
[ 3- Ami no- 6- $-48- ﬁmlmgrziéﬁa@m-érzﬂugrp)beméwbbwa an-pryl-nepzamidgoxy- phenyl ) -
met hanone, o. 3 -Ammo 2-(2,4- dlchloro benzoyl) benzofuran 6- yli phenyl} acetamlde

[3 Am no- 6- | uoro-5-nitro-p benzof ur an- F 4-di chl or o- phenyl)
- ® hanonel -Am|no 6-(2-methyl-thiazol- 4-yg benzofuran-2-yl]-(2,4- dICh oro- phenyl)

[ 3- Am no- 6- ( ZididdeaBesul fonyl - phenyl) - benzof uran-2-yl ] - (2, 4-di chl or o- phenyl
- 20 net hanone
%3 Ani no- 6- '(\"331‘[33'66?'60 By Addiehlgoypenzadrhasrafusan-g-Wlibengdl-4- di chl or o- phenyl ) -

met hanone, a%trﬁa’%eéﬂﬁdrﬁﬁ] &s,(2- rret hyI am
i no-pyridin-3 ) - benzof uran- 2-yl ] - (2, 4-di chl or o- phenyl ) - net hanone. 25 17.

A conposi ti NE tf%‘r?ﬁ?"i‘%?ﬁa 435'@15?@&%603@!"3%@%@%61Y'] bengyl}-acedanigesi t i on
accesding t@. %ﬁ‘a’o[@ @zm\é@ﬁf @xa’ﬁo!—@-y@-benﬂo?uraﬁ»ﬁl {I@Oﬁbfh'o% R&RPLding to claim

17 where X is S . corrp05|t|on accordi ng I 'ai m 8vvhere R2 is

sel ect ed fromeﬁw , si x menbered heterocycle and a 5 nenbered

het er ocycl e[3-Aamb- 61? ﬂ%r&@tdlﬂléﬁéwl)%niémﬁéﬁi-yﬂ £fla- d@e%rBﬁhé@nsel ected from
Y and phenyl, each being optionally substituted. . A conposi tion

accor di ng t oMStRANRNE9 where R2 is selected from phenyl a six nmenbered
het er ocycl g[samma @(m@mhe@m@; ?h@ﬁyl &zoﬂﬁér'i'-z%'-@gl &]&ilbl@fbﬂehyn

substituted, and R4 is selecte and phenyl, each being optionally
subéch t ut ed. MH@MRNGet hod of treating or preventing a hyper-proliferative

di sor der CO[Gmmﬁbf@(mo@&ﬁw’ulﬁwwtbéhﬂoﬁj%@-?@i@ afichidtopassylt her eof of an
effective armurﬁan%eaan%orrpound of Formul a
[3-Amino-6-(2-methylamino-pyridin-3-yl)-benzofuran-2-yl}-(2,4-dichloro-phenyl)-
methanone.
25 17. A composition comprising a compound of Formula I.
18. A composition according to claim 17 where X is O.
19. A composition according to claim 17 where X is S.
20. A composition according to claim 18 where R? is selected from phenyl, a six
membered heterocycle and a 5 membered heterocycle, each being optionally
30 substituted, and R* is selected from Y and phenyl, each being optionally substituted.
21. A composition according to claim 19 where R? is selected from phenyl, a six
membered heterocycle and a 5 membered heterocycle, each being optionally
substituted, and R* is selected from Y and phenyl, each being optionally substituted.
22. A method of treating or preventing a hyper-proliferative disorder comprising
35 administration to a patient in need thereof of an effective amount of a compound of
Formula I.
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134 WD 03/ 072561 PCT/ US03/ 05396 23. A nethod according to claim22 where X
is 0. 24. A nmethod according to claim?22 where Xis S. 25. A nethod

accor di ngwoesprzmem 23 where R2 is sel ected from phenyl, aPsTRUSi®0d3e6 ed

het erocycl e and a 5 nmenbered heterocycle, each being optionally

subst i t g edmetHyd %oroﬁth%ﬁﬂn%tmré KqeoY and phenyl, each being optionally
substituted. 26. A nethod according to claim24 Wnere R2 is selected from

phenyl , 24 Amethasrasepisting leclaimp@yyiese XrieiSa 5 nember ed het erocycl e, each
bei ng optiLpRiH a%é&%ﬁd&t {8t ffhm z%rwhe?éRz iSselet k& JheRi & sRckrRigBy! . each

bei ng optionally substituted.
heterocycle and a 5 membered heterocycle, each being optionally substituted, and R*

5 is selected from Y and phenyl, each being optionally substituted.
26. A method according to claim 24 where R? is selected from phenyl, a six membered
heterocycle and a 5 membered heterocycle, each being optionally substituted, and R*

is selected from Y and phenyl, each being optionally substituted.
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