WD 2005/ 023759 PCT/ US2004/ 028649 HETEROCYCLI C
I NH BI TORS OF MEK AND METHODS OF USE THEREOF

WOGBAOKGERGEND OF THE | NVENTION 1. Field of the | PyBUDS10041028649

10

15

20

25

30

This invention relates to a series of novel

IREEEROCVEL IR P ik artfithoris piyse TrEreor

cancer and inflammation, in mammal s. Thi s i nventi on

al so rel ates t o BAOKGROUND OF THESINVENTOOPounds in

the treatnment of hyperproliferative diseases in

mhnal EieldohtheIavenfiomymans, and to pharmaceuti cal

conposi tions containing such conpounds. 2. Description

of t heThlSalneeItﬁlfontm@t%rtP a eeres| af @vghhﬁtpwqulm ergpounds that are

SLRUP AHRIGEAR 3 AR BIBIEAD DRSS o gupeer ot

dinfﬂﬁﬁﬁlﬁamfohatri ﬁfz\mnid]s nCmeHﬂnver&idn algy esMitbs t@aauéthod of using such
factors, throu h receptor activation (i.e. PDGF or EGF
afRmpAURES 4y the Heptmeat ef me%&%eﬂm%m% in epp@aigplsy pepecially

e
R had B! AR LS Lo sidt] Coh A uc EEmbb RS
gk owt hgl S tge E@ﬁé{g teoitE' nase pat hway. Active
P- bo n.g ctivation and indirect

h h I t Raf th t
VEKL ot 2 BHPEGIIOUED (oM L G tecr R Ts S OB pghes is an
M@x@orﬁﬁﬁre‘é@l?ﬂ?&"@ A28 oW, pYEIlERdatioAAd fi fféventiatiodEt ii‘lol‘i’&mal cell
i n Enzynology, 2001, 332, 417-431). Activated MEK then

pEroSbincgro Wit éastors, tthraygh ye%nmmctgmr(ac eBDGFhaer B4aP and others),

Ki nas Kl and.2. E h hor yl. at i

oA WA St OnE BT RRMIS b e B ORI ppgersiood
EH{Q) kifBse Rithvadys invoyaddiaasrrhdl akd yicaitedyd c0@dbwtB d2the Ras/Raf
417-431). Phosphoryl ated ERK dinerizes and then

tkinass pathvey. t dctivie GhRbewrd Besrwsilis it dhgnactiyaiion and indirect
(]Ik?tb%ﬁ faﬁgf?\éggkf ﬁ nase. %111 thg&?ﬁg? ngf 6191‘%1@11 d OH two serine

eus 'S 1Nnvo i por
Cl&:blldlléﬁ(Slesnmd 8022 foi MHKIHiand S$P2Ramb €226 rfoi MIEK@) (Ahn et al.,

HEvGaE e mektin) 700 er AHER Boar AR HtedrMERRRR phosphorylate

Q&Q&ﬂ?%ﬁ@n%ﬂgstﬁa@égﬁJe%A;P’rklﬁﬁlag‘ EIK1 ahd 2, W%bﬁfhoqlatlon by

. Overall, treatnent of
WK g¢<mwt tm Y264 tuad $202fod EREKL mthh%ft andet' 1 &nfoo ERERK(AIN ef al,

a}wgthods in %t;zzymo U| ; S20i0?, %f |4£1f7-eé{3%.i sShoryla{elzli ERK dimerizes and

then translocates to the nucleus where it accumulates (Khokhlatchev et al., Cell, 1998,

93, 605-615). In the nucleus, ERK is involved in several important cellular functions,
including but not limited to nuclear transport, signal transduction, DNA repair,
nucleosome assembly and translocation, and mRNA processing and translation (Ahn
et al., Molecular Cell, 2000, 6, 1343-1354). Overall, treatment of cells with growth
factors leads to the activation of ERK1 and 2 which results in proliferation and, in

some cases, differentiation (Lewis et al., Adv. Cancer Res., 1998, 74, 49-139).

In proliferative diseases, genetic mutations and/or overexpression of the
growth factor receptors, downstream signaling proteins, or protein kinases involved in

the ERK kinase pathway lead to uncontrolled cell proliferation and, eventually, tumor



sonme cases, differentiation (Lews et al., Adv. Cancer
Res., 1998, 74, 49-139). In proliferative diseases,
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grom h factor receptors, domnstrean1signaling
pL ot ej.ns, i n ki nases invol

t in.th R )
PloRREuoD . Rl PRl sBmE R Rl cmpfRinfe g gequllyin the

a%tmﬁ&fsnicﬁ%tﬁdh oft tHIFPathWRy 200 26 BRia8us productlon of growth factors.
PCT/ US2004/ 028649 formati on. For exanple, some cancers

cOtheainmitatiang toan deadatei defedte Buthe deactivagion ©bike A¢tbiated GTP-bound
ﬁ%sld\éc?l%qi)l%x %éan]i I?és?l tﬁ&f V\%}{lvgt%% gh%ol%dﬁn ﬂﬁ‘}ﬁe gathway Mutated,

mut a

tfic d@rfnfsCéiSRaS’larb Heurdieiacs 0% af icolonaindt 30 %8 phmoredtietancers as
gound Ras conplex again resulting in activatiaon
wekl 86 ARy ehera SRS ATIRARSETS (helltd il Scished JfPc24%br1884-1837).

oh R abgaf \%‘é{fl?udrﬁ RRY Bden CRLAE AN h >o§}éo tﬁl@ﬁ‘cd(fa/atdécﬁahgnant

cancers as many ot hers types cancers
emekhoma $Dbens d]. et 93 Naliké), 201)8,341-7.!,889)954) Rﬁh@sﬂum;tatlons in bRaf

bRaf rnutations have been identified i e.than 60%
ofeSWh IR ganﬁ?ﬂSt““r?é(F]é’n%“rPden@ﬁ& Sgwswas@ﬁ%{“’sr tigigy 4 rimary tumor
200%lestada cAftn&dftdve i E@%‘ovﬁWb@ﬁétl@tﬁﬁ/e' & SRRdctivh@SHbE the MAP

in a constitutively active MAP ki nase cascade. Studies
okmpseu pathwayt inreancet9 oS panoteas, cato, bwigl ovarmesnd kidney 4Heghino, R. et

const i Y ractivatjon of t he MAP

RoCu B! 15 B SFend b @R o8 o G Sosfgion beoween
Oc\!&'ﬁEé’rs ahdl ak boastive AR kivhse Path®hy radlilting @oe® gertic nhA&%ons.
18, 813-822). Hence, there Is a strong correl ation

bet veeRs 6NV G cARHPHRNAFINING NARkIa838 pRAkVYotal role
resulting fromgenetic nutations. As constitutive or

owneredicprioli&ratom ofd differdutiataze ldabmad@fghaymﬂww isohcdieved to be

role. . i,n cell liferatio rent| t.i Q -

B trial e el ErDe e SR oty RaTdh it Blway as s

b&m{s&@mﬁl of Rabypar RAP! i ARlit@Snal, ﬁl ﬁe@ns QfractViK th&aeutic target
in this pathway as it is downstream of Ras

almawr ¥1e Aol knoymsbstraies TorsMEK phesphetylajiontae rt%qoMAR kinases,
83l 7 BP0 PR ek BRINA SRS PRl Yofeusic bencs

| mhiebéral andied. Matexaapld) emall aisdevuld PRI whilsitire Aivedbeen shown to
t herapeutic benefit 20 in several studies. For
Bumapipmoprgrewth é mede imenssi X@ogratisy §Seholinleameldh e al.

t ﬁatuyé']%emcjineh ?%)3 F:(Vfgﬁ 0316 V\ftgcﬁe@ e{‘zﬂd 5 r11 10 2002 Poster

xenogr a opol o et al ture-Me
18926, $ec(lé’ )H., 880281 therﬂ'atmmhb@oﬂ’ereabe of M@ih&masles ESejbﬁ:mber 9-

er #5426; Tecle, |
028 Sy sipRo AUpaY i spuna s, A0 80 Bubtined Yauary 23,
2001) and inhibit growth of acute myeloid leukemia cells (Milella et al., J. Clin.
Invest., 2001, 108 (6), 851-859).

Small molecule inhibitors of MEK have been disclosed. At least thirteen
patent applications have appeared in the last several years: US 5,525,625 filed January
24, 1995; WO 98/43960 published October 8, 1998; WO 99/01421 published January
14, 1999; WO 99/01426 published January 14, 1999; WO 00/41505 published July
20, 2000; WO 00/42002 published July 20, 2000; WO 00/42003 published July 20,



10, 2002), block static allodynia in animals (WO
01/ 05390 published January 25, 25 2001) and inhibit

W(gnmmmssf acute nyeloid | eukem a cells (M el PEr/@52004/028649

10

15

20

25

J. din. Invest., 2001, 108 (6), 851-859). Small

t hay [ osed .
"Z@e S0 P bR 0" SR PR RSy 20, 2000,
t o bgabo=e V%Qﬂ@he@/wm 2960:5 W8 D0/B820 plh‘tﬂﬁhécﬁNU%Iﬁber 16, 2000;
24, 1995; 98/ 43960 published October 8, 1998
) 94@36&9%@@@ Ssatﬁméﬁlgﬂ@cﬂo% an ¥ 046393 (Mlhh@led January
ngl gged January 14, 1999; WO 00/41505 published July
0; WD 00/42002 published July 20, 2000; WD

PCT/ US2004/ 028640 SBBPARR I THABVENTON o suiy 20,

2000; WO 00/ 42022 publ {shed, July 20, 2000,
00/ 420§@SpUW?‘§}?§d g{ﬂvyiego OQOG’G’V&IV@?TS]]OGE%IM compounds, and

$ he t
e T
de hgﬂé}ﬁrolﬂierShM/ldﬁh’asﬂ: THEeci ot TOBN adieict of the present invention
p vi des for het C cI| u. and
sreGcTeount obEgatian eiaef of MER BPBiefgsAlsarayfed is o
tﬁ‘@fhoar forY %%Et'rﬂen't Noft REndef. ea%ﬂﬁf‘tpmﬂﬁed are formulations containing
hyperproliferative diseases. Specifically, one aspect

ofornpmeingds ef &etmilavieantd wathodephuesg the @Qmmmmdsj 4o ffeat a patient in
F MVEK i, nh
"B Beho, I hitEin oS ARRULE 5 SecifLiR EBHERFG i

f egripdumbls 6NBor&fM Ri Ni ng  conpounds of Fornula I and
nmet hods of using the conpounds to treat a patient in

need t REESAIngly thedfitichi BPentiodnréviddstottpoahddthe Formula I:
processes for ‘preparing the inhibitory  conpounds of
Formula |I. Accordingly, the present invention provides
compounds of the Formula I: 15 | 20and

pharmaceutically accepted swlts, proqrugs and sol vates
thereof, where: R, R2pIR7, IR8,y Fand R10 are

i ndependent |y hydrogen, cgqji:Lnltro

and pharmaceutically accepted salts, prodrugs and solvates thereof, where:

RL R% R, R® R’ and R' are independently hydrogen, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR’, -C(O)R3,
_C(O)OR?, NR*C(O)OR®, -OC(O)R®, -NR'SO,R®, -SO,NR’R‘, -NR*C(O)R’,
-C(O)NR’R?, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -NR’R?, C,-C alkyl, C-Cyo
alkenyl, C,-Cjo alkynyl, C3;-Cjo cycloalkyl, C3-Cyo cycloalkylalkyl, -S(0);(C,-Cs
alkyl), -S(O)j(CR4R5)m-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, -O(CR*R®)p-aryl, NRYCR*R®)-aryl, -O(CR*R®)p-heteroaryl,



trifluoronethyl, difluoronethoxy,
trifluoronethoxy, azido, -OR3, -C(OR3, -C(O OR3,

WORMSIDIERG, - OC( Q) R3, - NRASCRRS, - SO2NRBRA, - NRAD|QQRBY28649
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C(O) NR3R4, - NR5C(O) NR3R4, - NRSC(NCN) NR3R4, - NR3R4,

Cjﬁqi@*‘@% gt COUR AP hespiggren of of R BDhethocyely

afy Kotk an}sﬁp)shlﬁcﬁ%ﬁfﬁlkbﬂ{ly hlkyﬁ&])/'cycléﬁlk}rﬁ'alﬁw arylalkyl, heteroaryl,

het eroaryl , heteroar het er ocyc

hmtebwiaik}ﬂl mtﬁyp){dyl@‘@ﬂﬁ%()qypb'ﬂqlkyl mm@mp@}qmﬂwsubstltuted

4R5) m het 005/ 0237
ST RS Bh 9 o0 e e TSGR I8y oxo bt g nivo
h@iﬂ%ﬁﬁﬂ&hyﬂ diffuord¥rdn &4 Eiﬁ?ﬂmarbmmbﬂy,ymdd,, -NRAGOsE], nSO;_NR3R4

T‘-{( )S/‘%I(S}{gllf\%w@@l(@l{%e nlﬁgt Qi?rya % 8|)ﬁet‘g¥@w}§§ NR’RY,
S_%@S ﬁ)zlﬁﬁgﬂacl ylrg\kity Ntﬂsﬁms 3HR? OPLANAl fe¥ero Iyl arylalkyl,

wi th on or mor € grougs i ndependent

slﬁtﬁ@h@thllﬁylplﬂetﬁnq;clyiairm hetgradyelylalkylt o, 5
trifluoronethyl, difluoromethoxy, trifl uoronethoxy,

i do, R? ehbtriflud 4C,-CLERIYRE,-C C,-Cy alkynyl,
R I i S Ly
- NRSO Ok, Cs- RBUGW aryL @:ylal y{, ﬂletemg_lr ngspprylalkyl
SRILALIN D ORI 85 S M i s o
Gibidjaﬂcyhl zkllkényl G2k @hya, aj/d{@tly)l'l lal@zl fly::allfyﬂ,khﬂyﬂo,aryl,lﬁeteroarylalkyl

-Cl O 0 - oa a
alP%WrﬁF%g/YlCa‘WeP%tF’ES’QV Vlaﬂyftp@%g&ﬁ y%ramypn 1yh é@é?%@% it one or
hebgS gﬁ% L%(ﬁ%gﬂdentlg hegpRatfom Qfxoalﬂaﬁ)mcgﬁldthﬁIo tnﬂuolromethyl

resid In an said al kyl, enyl, al kyny
cqifluominiefioxyar yﬂlﬂucmombtabkyl azkdsy, er- bT&S,(DzR -SO,NRR, -C(O)R

pORFIc " ERLO0s: - MERRR m Bl i TRy, S8y sOR™

WSOURS, | IERENARRIT( @Nw}ect eqR TOQONOXNR R'hal@R, C#3NO heteroaryl,
nltro trlfluoronethyl 15 dlfluoronethoxy,

tarwallkydxrh@tﬁéomb@kyl deterryclyhredbrterocysigialin . - (O R |

(O R, OC(O) -NRO(Q R -NRQ(OR', -C(ONRR’,
-SR, Gﬂbﬁ ' togetBADRIth NEI%temlFR@(v\lh)mhRy aNFKt(ab\ﬁN) NRR‘a, 4t0 10

h t | k het | al
HEFBPERY LPiFbocSaft MElebiagdy ay Regrelito s Whgroiy any of said
t&@@dc@@mc vuewﬂoérpﬁoah@tmdc9cwwhﬁgs hiRedptRnElREIRERREd FathTone or

a4to menber ed carbocyclic, heteroaryl or
hspEsy @W& mdepﬁgien%eseéqctpda mpf hzg],g,. @¢yano, nitro, trifluoromethyl,

difluoromethoxy, trifluoromethoxy, azido, -NRSO,R”, -SO,NRR’, -C(O)R,
-C(O)OR,, -OC(O)R, -NRC(O)OR", -NRC(O)R’, -C(O)NRR', -SO,R", -NRR/,

NRC(O)NR'R", -NRC(NCN)NRR', -OR, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl,

R', R" and R" independently are hydrogen, lower alkyl, lower alkenyl, aryl
and arylalkyl, and R"" is lower alkyl, lower alkenyl, aryl or arylalkyl, or any two of
R', R", R" or R"™ together with the atom to which they are attached form a 4 to 10
membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said alkyl,

alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or heterocyclic rings are



car bocyclic, heteroaryl or heterocyclic rings are
optionally substituted with one or nore groups

wo padepEI1sent |y sel ected from hal o, cyano, nit regT/US2004/028649
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trifluoronethyl, difluoronethoxy, trifluoromnethoxy,

az. do Nﬁ‘?’%&%) y&RﬂR&% %oupsd(l&%ﬁ%oﬂy selggted from halo,
'Ngng,' nits, ~hREbANthyl NREANAMYR Ry, m@ﬁbronﬁtﬂdxy, azido, aryl,

hét er oar yl I al ky I het er oary IaI X het er ocycl yl ,
e ot sy, oIk hersaralyiend hicisgseHvy
are hydrogen | oner al kyl, |ower al kenyl, aryl and

aryl al Ryand B %mdﬁp'ehdcrsl}d awvhydragwycbr C1I-6y\nalkylabt<enyl aryl
or arylalkyl, or any two of R, R', R'" or R
t oget hrt and & tbdethertvith the andthab vithely ey eratttastbé dofonamm to 10
a 4 to 10 30 nenbered carbqcycli heterparyl or
f%yocafvfl%

heeePered crItocy§licg hetgrnsrdion hy 5ng, Whergin said alkyl or any of
| ) . .
ke BMbocyRliY, hetéi‘{‘)éfplaz!lﬁfiyﬂeté‘raéﬁﬂe m&& Gre déigi%/ﬁaollz‘g%bgﬁfﬁ?erd%nh one

rings or “het’erocyctic rings are 4 WO
P@Thid&i @dﬁ;ﬁZ Bdéperdpntiyo selettyd sfubst halot eyhngj tnitre nifloromethyl,

PiEe R o SRerMoRbet o SRS SRR
tI0BhOR!, ONRE(EHRY » -NRCEDORT, yJNRC ' og(INRR .\/lmzkyl NRR

het'ef oaryl al kyl , het et ocyc) yl , heterocyclylalk
RN&ﬁCD)RHR Rn,depéﬂﬂ@ﬁ‘ﬁ@yl)l‘éﬁlg hy d-tQRg,en ayl,C1 -h@@r%ﬂrklyl arylalkyl,

5 R4 t.he th.t to which th
ergf‘rtyé\ailﬂgdhe? ?ﬁ% L aﬁdﬁ/geﬁocyﬁgﬁ%@wgg} cgr bolc;:/cl | Cey

het ero het er ein k or
any ofﬁg Sl H‘%"aﬂr% ‘ﬁxﬁy lc; %h(é a@%’é’a\@‘r %?n&y lg?’ S’)&’ i arylalkyl,
A Sa’d ehé?&%%!gg%}hy hé&teield1 {1 o thewirddycBMAkyIO WH¥REIR any of said

gr oups “I'ndepe 'y selected fromhal 6, cyano, nitro,

talkyll uoyctraBty laryl, dirylalion.ometetmaxyl, haterpanyballetethetstgeyclyl and
alaﬁrdﬁl)w% @P&Qngogrlé'ﬁg@(o lg Osllg%l(t%)eﬁ#?.tg( Or%(ﬁh more groups

- NEEpendent YR @él@h&? ' FlomNR o, NCAINR I%y,ano CRnitay, Y| tnﬂuoromethyl
het eroaryl, arylal kyl, het eroaryl al k et er%‘jﬁcl yl,

adiflupromethaayc| ifuargmethmey,i sazida; f |-Ngr hyl' &0 -COOR,

(tib:) r’yl&‘lﬁ)g éroaryhqu(y XﬁRFg?ocyc%(ll)) , -SOR", -NRR,

hemacc@)bm Rl al k3NR CORENINR Rany @R saiatyl, 15 hatekqdryl arylalkyl,
h%qci‘lgggé(lf lﬂéi %%Lcyglyl al k¥lr%yréet e{(oaryl

W is heteroaryl, heterocyclyl, -C(O)OR®, -C(O)NR’R‘, -C(O)NR'OR’,
-C(O)R*OR?, -C(O)(Cs-Cio cycloalkyl), -C(O)Ci-Cio alkyl), -C(O)(aryl),
-C(O)(heteroaryl), -C(O)(heterocyclyl), -CONH(SO,)CH3; or CR’OR’, wherein any of
said heteroaryl, heterocyclyl, -C(O)OR?, -C(O)NR’R?, -C(O)NR*OR?, -C(O)R*OR’,
-C(O)(Cs-Cyp cycloalkyl), -C(O)(C;-Cyp alkyl), -C(O)(aryl), -C(O)(heteroaryl),
-C(O)(heterocyclyl), -CONH(SO,)CH; and CR’0OR’ are optionally substituted with
one or more groups independently selected from -NR’R?, -OR?, -R?, C;-Cy, alkyl,
C,-Cyp alkenyl, and C,-C)¢ alkynyl, wherein any of said C,-Cjy alkyl, C,-Cjo alkenyl,
and C,-Cyo alkynyl are optionally substituted with 1 or more groups independently



het erocycl yl al kyl portions are optionally substituted
Wi th one or nore groups independently selected from

WoO@2m5/0kako, cyano, nitro, trifluoronethyl, PCT/US2004/028649
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di fl uoronmet hoxy, trifluoromethoxy, azido, -NRSO2R'',

- SEedERfrom--BRORRand ~-ORE) OR, - OC(O) R, - NRC(O) OR",
-NRC(O R, -C(ONRR", -SO2R -NRR, 20 -NRC(ONR R"",

- NRC( NeNsMR1R2,,3, 4@RrS; aryl , heteroaryl, arylal kyl,

het eroaryl al kyl, heterocyclyl, and heterocyclyl al kyl ;
Wi's hetsay, aaryl andet erocyclyl, -C(O OR3, -C(O) NR3R4,
-C(ONR4OR3, -C(OR4AOR3, -C(O (C3-C10 cycloal kyl),

- (O (Qls@mkab kyl ). -C(O(aryl), -C(O(heteroaryl),
-C(O (heterocyclyl), -CONH(SOQ2)CH3 or CR30OR3, wherein

any of j LO o [ -

¢ C{O) N %ﬁaﬂé%f%ﬁ\l el 3@113 épgnaﬁg%ﬁ{e\ét&%ﬁp%% Bf the general
cVoinodbh KKl ), -C(O (CLl-Cl o al kyl), -C(O (aryl),

-C(O (heteroaryl), -C(O (heterocyclyl), -CONH(SO2)CH3

and CR30OR3 are optionally sf{ibstituted with one or

more groups i ndependen®! ~from - NR3R4, - OR3,

-R2, C1-C10 alkyl, C2-C1 ,land C2-C10

al kynyl, wherein any @f ' R RRYl, C2-d o

al kenyl, 30 and C2-C10 alNkypyl aRe optionally
substituted with 1 or 1e groups i ndependently 5 WO
2005/ 023759 PCT/ US2004/ 028649 sel ected from - NR3R4
and -OR3; msO, 1,2,3,40r5; j is 0, 1or 2; and Y is
a linker. 5 In another enbodinent, this invention
relates to conpounds of the g peral Formula 1l: R11

Il 10 where R, R2, R3, R4, R5, R6, R7, R8, RO, RI10,

above, i T Ky Bl o Rogkn B’ A RAR 4% W, ¥, m and

t sirefak defiedeibbye, .andi f | uor omet hoxy,

R'" s hydrogen, halo, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -OR’, -C(O)R’, -C(O)OR’, NR*C(O)OR®, -OC(O)R’
-NR*SO;R’,  -SO,NRRY, -NR'‘C(O)R’, -C(O)NR’RY, -NR’C(O)NR’RY,
-NR’C(NCN)NR’R?, -NR*R?, C,-Cy¢ alkyl, C,-Cyo alkenyl, C,-Cyo alkynyl, C3-Cio
cycloalkyl, C;-Cjo cycloalkylalkyl, -S(0);(C,-Cs alkyl), -S(O)j(CR4R5)m-ary1, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
-O(CR'R)nraryl, -NRYCR'R®)y-aryl, -O(CR*R)y-heteroaryl, -NR*CR*R%)-
heteroaryl, -O(CR4R5)m-heterocyclyl or -NR4(CR4R5)m-heterocyclyl, wherein any of
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one or
more groups independently selected from oxo, halo, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR'SO,R®, -SO,NR’R, -C(O)R’
-C(O)OR’, -OC(O)R?, -NR*C(O)OR®, -NR'‘C(O)R’, -C(O)NR’R*, -NRR‘
-NR’C(O)NR’R’, -NR’C(NCN)NR’R’, -OR’, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl.

\\DE - 80248/0026 - 214630 v1
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trifluoronethoxy, azido, -OR3, -C(OR3, -C(O OR3,
NRAC(O OR6, -OC(O R3, -NRASO2R6, - SO2NR3R4,

wo NRSQEIFR3, - C(O) NR3R4, -NR5C(O NR3R4, 15 PCT/US2004/028649

- NRSC( NCN) NR3R4, - NR3R4, Cl1-C10 al kyl, C2-C10 al kenx
C2- CLOn ARy lembedingeng this, mveniiqny yelatesstacgempounds of the ‘general

‘}{nﬁﬁalllﬁll al kyl, -S(Oj(C1-C6 alkyl), -S(O)(CR4R5)",
ary

aryl , aryIaIkyI het eroaryl, heteroaryl al kyl,
het er ocycl yI het er ocycl yl & kyl, - (R(]CR4R5) m aryl ,
-NRA(CRARS) m aryl, - Q({R4ARS) mhet erg ryI
-NR4( CR4R5),,; heteroaryty 70 4R3),,, heterocyclyl

or - NR4( CR4AR5) mhet er qeyclwy. gﬁ of 20 said
al kyl, al kenyl, al ky T?&c cl oal &I, aryl, arylalkyl,
het eroaryl, heteroaryl al Kyt, heterocyclyl and
het erocycl yl al kyl portions are optionally substituted
with one or nore groups independently selected from
oxo, hal o, cyano, nitro, trlfluoronethyl
di f | uor onet hoxy, trlfluoronetﬁbxy, azi do, - NR4ASC2RS,
- SO2NR R4, C(O)R3 ) R3, - NR4C( O ORG,
- NRAC(O)RB R, RY, ®3NR§»FR,, FRLB R%(RQI\RSS(' 'ORNRBEY W, Y, m and j
- NR OR3, aryl, heteroaryl, arylalkyl,
HE?@S%%EM%EF%W heterocyclyl and het erocycl yl al kyl .
6 \\\DE - 80248/0026 - 4630 vl 2005/ 023759
PCT) UB0mISS Sethgament it AL BTR el cOTRg@ds of the general
|Fgﬁﬂndfvlrelates to conpounds of the general Formula
Il WRt RIOYIj] 7N9s R-~i RZR R N©5III
mhere R, R, R3, R4, R5, ®p, RV, R§} R9, R10, R, R',

R, R'"', W Y, mand gl
. U

v

where R', R%, R®, RY, R®, RS, R7, R®, R°, R'® R, R", R", R™, W, Y, m and j

are as defined above.

In another embodiment, this invention relates to compounds of the general

Formula V:
W Rl
10
R Pz I Y- I %
R'— N R9R2// R®
=N
Rl
\"%

\DE - 80248/0026 - 214630 v1



are as defined above. In another enbodinent, this
invention relates to conpounds of the general Fornul a

wo 2054218759/ where R, R2, R3, R4, R5, R6, R7, R3CT/BS2004/028649
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R10, R, R', R, R'", inand j are as defined

?Eféfé@ﬁ?sﬁﬂ Aogne ?ﬁf’ﬂi”gﬂh*e B Ry BORY R Wy Y m and
"NrRa2défncR8b&el R V 7 \\\DE - 80248/ 0026 - 214630 0
2005/ 023759 PCT/ US2004/ 028649 where R, R2, R3, R4,

RS, R6y, Ry, aspbt the PresEhnt 1nv811t10n|:‘1’)rovﬂé's ’coﬁpomﬂ\ﬁnsYthat inhibit

in and | are as defined above. In a further aspect

t MEKcaspniing eorepaundhopramutisd-¥onposi ti ons t hat

inhibit MEK conprising conmpounds of Fornulas I-V. 5

The i nvehtihesmtios Bl slso ddireetidecd tphaphaentctlyt haaplaple prodrugs,
accept abl e rodr ugs, armaceutically actjve

n@taa@émupe Y 56V h@FWﬁ&gEi y mh%eéﬁfl&’ﬁlye aggfRiablegy salts of
gﬂl}%%ﬁ g§ oPFolgRlA |V"‘ Mithdd8 ol %i&n%f th%gfngeuﬂdgpof Formula I-V are
conpoun Formula IN are al so descri I

f alsa &c&smhezbect the present invention provides a nethod

of using the 10 conpounds of this invention to treat

di seasks aofurth@daspatt thenpliekénd niaventidh giredidey aMukthoBosf using the
exanpl e, this invention Pro%ides a method fo

tchlg{quﬁ of sthig invention to treat discases or medical COI‘ldlthIlS mediated by
MEK. For example, this invention provides a method for treatment of a
hyperproliferative disorder in a mammal comprising administrating to said mammal
one or more compounds of Formulas I-V or a pharmaceutically acceptable salt or

prodrug thereof in an amount effective to treat said hyperproliferative disorder.

In a further aspect the present invention provides treating or preventing an
MEK-mediated condition, comprising administering to a human or animal in need
thereof a pharmaceutical composition comprising a compound of Formula I-V or a
pharmaceutically-acceptable salt or in vivo cleavable prodrug thereof in an amount

effective to treat or prevent said MEK-mediated condition.

The inventive compounds may further be used advantageously in combination

with other known therapeutic agents.

The invention also relates to pharmaceutical compositions comprising an
effective amount of an agent selected from compounds of Formulas I-V or a
pharmaceutically acceptable prodrug, pharmaceutically active metabolite, or

pharmaceutically acceptable salt thereof.

Additional advantages and novel features of this invention shall be set forth in
part in the description that follows, and in part will become apparent to those skilled
in the art upon examination of the following specification or may be learned by the

practice of the invention. The advantages of the invention may be realized and



hyperproliferative disorder in a manmal conpri sing
admnistrating to said manmmal one or nore conpounds

wobkoos023aTed as | N or a pharmaceuti cal | y accept abber/ssion4/028649
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25

or prodrug thereof in an anount effective to treat

said hyperproliferative disgrder.. 15.1n a further

i BrEBR U B St ppmadoR Sl and methods
PhRMENAIPHointed JWEfr thedpprngel @iginddl ti on, conpri si ng

adm nistering to a human or animal in need thereof a

phar maceut i cal gRQERIESCRIPERIN'OF THE F1IGORIR/Nd Of
Formula IN or a pharnmaceutically-acceptable salt or

in vi v?hecg({%g}ﬁ??ﬁegngﬁ&% HARheed glic@@%_ (BB and form a part of

effective t-or prevent sai nedi at e

cthe Gipecifitatiod) ilfiseratenvenlimitmgcontalimeists rdythé prdskmgr inkention, and

used advaﬁt ag ousliy in conbi n]?ti n Wlt{f]} ogpgr. known

t Rerthpevitth theflfaririionsicve 1 FERBIURE RIRGPICS Pk fhednyegtion.

phar maceuti cal conpositions conprising an effective
LEMESHn agent sel ected from conpounds of Fornul as

-V or a pharmaceutically acceptabl e prodrug,

phar meBigute kstows ageadtipa selanador theesynthesis pcompound 10a.

pharmaceutically acceptable salt thereof. Additiona

advant Bges Zsiwsavwehctioaathenesfoofhetsynthesinvéodmmpoundiahl

be set forth in part in the description that follows,

and i nFigard3 Wowls dresnivn selpipey fon thetsynthbsis ef sdthpdumd 13aN0
the art upon exam nation of the follow ng

speci f Figatd PEhoWs aTexctida stigmided tlié)ﬁﬁfhihesis Bf éshpsiddalp.
the invention. The advantages of the invention nay be

real i Ztgfguﬁc{/‘ﬁs}%&@ @?@%Q@&@fo?@s?@%?ggépmnd 19.

attain means of the i1nstrunen ties,

poi nt el By sheS BTGk S ARE HRRRESS oP B2
ncor pHEMCel TR & FAdita TR & i ar {itusdund s,
i
description, serve to explain_ the principles of the

i nvent Fighre 4 shopse teaciion sehenys fgr the synthiesisel compoyadidda

schenme for the synthesis of conpound 1 Qa.
Figure 10 shows a reaction scheme for the synthesis of compounds-36-38.

Figure 11 shows a reaction scheme for the synthesis of compound 39.

Figure 12 shows a reaction scheme for the synthesis of compounds 44a and

44b.

Figure 13 shows a reaction scheme for the synthesis of compounds 47a and

47b.

Figure 14 shows a reaction scheme for the synthesis of compounds 53a, 53b
and 54a.

Figure 15 shows a reaction scheme for the synthesis of compounds 57a and

57b.



Figure 2 shows a reaction schene for the synthesis of
conpound 12a. 10 Figure 3 shows a reaction schene for

wo beseyatshesi s of conmpound 13a. Figure 4 showsP@Er/US2004/028649
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reacti on schenme for the synthesis of conpound 12b.

Fi gur a react.ion_.sche he synt hesi f
conpouiuol Shefig arassol U afm (RS B GHAPBE e
synthesis o ound 21. Fi e 7 shows.a reactio

S heneriegie IhERSyng Rechah st e (i Sehesissotpcjgpqungs 73a and

styrs a reaction schene for the synthesis of conpound
31l. Figure 9 shows a reaction schene for the

synt he§11gﬁ m&%m%g&u%ﬁ@c enfe 9P s#ﬁhé%?é@ccﬁn}f__o GRGE4on

schene e syntnesi's conpounds Igure
11 sh f. th
cormouh@ s IR hieT BruSEE FReru R ool EH B2 kissEntinpentine

Shove 5 1 caDEIGHIA DS %P%M&F“f‘ﬁ@ﬁ%ﬁ&%ﬁ#[ﬁuﬁﬁs

47a and Figure 14 shows a reactjon schene for th
synt hebhe infentiesompaunds3al thnFormplas 4% angs the7 eharmaceutlcally

LU LSO R A TN Bl BT B30 gy o

FhypergollBraive wlkiseasase elpetificaldy loapmspant thehpresamtiimesniion mélates to

conpound 6 Fi 7 sho tion_schene for th
SSAmRIBs Of Forlh b et ool MABK TS oy iF SRS ARfPESt of the
fﬁ@eﬁtimeﬁ@a%’@o&lpaudd@ ﬁaﬁmﬂeeg%h&apﬁorﬁﬁﬂanpund 74. 5
Figures 19A-19G i1l ustrate specific conmpounds of the
present invention. DETAILED DESCRI PTION OF THE

I NVENTI ON The i nventive conpounds of the Fornmulas |-V

and the pharmaceutically w

RIO

N~O

I
and pharmaceutically accepted salts, prodrugs and solvates thereof, where:

R', R R, R®, R®, and R' are independently hydrogen, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR’, -C(O)R3,
-C(O)OR’, NR*C(0)OR®, -OC(O)R’, -NR*SO,R®, -SO,NR’R’, -NR’C(O)R’,
-C(O)NR’R*, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -NR’R*, C,-C}¢ alkyl, C;-Cyo
alkenyl, C,-Cyo alkynyl, C;-Cyo cycloalkyl, C3-Cio cycloalkylalkyl, -S(O);(Ci-Cs
alkyl), -S(O)j(CR4R5)m-ary1, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, -O(CR*R*)nraryl, -NR*CR*R*)n-aryl, -O(CR*R)n-heteroaryl, -
NR*(CR*R®)m-heteroaryl, -O(CR*R%)m-heterocyclyl or -NR*(CR*R%)n-heterocyclyl,
wherein any of said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally substituted

10



acceptabl e salts and prodrugs thereof of this
i nvention are useful in the treatnent of

whypsomrsd | ferati ve di seases. Specifically, onBCEHE§S®04/028649
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the present invention relates to 10 conpounds of

Forjrul a |-V that t VE t | .
R or Tt fo0] oTaRer Ry Cieelsd FomL Qo e cyano, nitro,
hﬁmuagnﬁaﬁylg ﬁﬁﬁbﬁdméf%{w |tﬁ‘ﬂ1|10roﬂ=15ﬂhoﬁl§‘ dazm@r-mésosk% abOYNR’R?,

accepte pr od I‘U s and sol vat es er3e esrq

RG(ORR’, Q‘(Q)@:tﬁ RGO RRICE)OR’ nd@@@é&m G(O)NR'R?, -NR'R’,

ot S8R Roy TR BN RbrorgRaes G - Qlggroart,  arylll

- 1 O R3,
RB0are SN NG O R 20 0 O) NRBRA,

- NR5 R
. Cg_:(()@ gﬁ%’gﬂoﬁenm N{ﬁ@%lo ] 432 (/qa-gﬁ%:g U?—)dm alkynyl,

GBs-Cleyslaalkydl (I:(yCa)I quoalk,lelql) qr@l .acealka], ﬂzlyt]eyoaryl Keteroarylalkyl

hlgeft %)P%éc\%ﬁt EE}%?Fydﬁlrgt{(g} &3&9%(9%? l aI %f}%l v Séﬁ? ;/ herein any of

-4 5)11@ yilk IRG{ 534 lal CE&B%)alht lalkyl,
o ) sty S

h@@ﬂ@i@%@l @qd b@temnmw@ﬁmppmf@ﬁ ear@cgpélpm ly ssvszméﬁdevvhth one or
| |

Piredt b blons) SR, LK b KSR ok omenn

amﬂub@hmtlnﬁ:ypl i fddeythethox ¥,i carsdogr eNRpﬂ(])chnal l- SOZNRR -C(O)R,

EB RS RN ) o
t Tif Fuglr/%ﬁngltkhglx@#@a(z) o‘,'lil. lﬁq{@l@bﬁg %&%%ﬁgft}’ho’ﬁ&eromﬂ

- @Y 1BINI8, hetcBEDYIBRT], he®BicRk B, and N R(GHIPRBL YL NRAC( O) R3,
-C(O NR3R4, -NR3R4, - NRSC(O) NR3R4, - NRSC( NCN) NR3R4,
- OR3, @Bl andRt wpethenwith stieydtaky whictbthbe beer avatlyddafokitla, 4 to 10

heterocaclyl and heterocyclyl al kyl ;. R3,is hydrogen,
t‘lnF’in t6 oﬁ%‘?ﬂ‘i}flc 1c,chetereary Y hetg_@cml{g é}qgen\y ere@z apy of said

L 9 LBk i SRR i o o
hmbeer cgngaqulsyhndepetdembycysﬂlqct@l Kydm Ipfas pliatog, nidwo, amifluoromethyl,
SRRt oS0y, Sk e, o, -
h@@m@r ybcd efNRfO(b?th' -NRC@@nRer @(])O)N.‘ﬂR ango,R”, -NRR/,
het erocycl, y| a kyI ortions, are opt| onal subst i t ut ed

WNRICENNRR NRCNCN)NR'R, -OR, aryl,” heteroaryl, arylalkyl,

heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R', R" and R™ independently are hydrogen, lower alkyl, lower alkenyl, aryl or
arylalkyl, and R"" is lower alkyl, lower alkenyl, aryl or arylalkyl, or any two of R,
R", R™ or R™ together with the atom to which they are attached form a 4 to 10
membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said alkyl,
alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or heterocyclic rings are
optionally substituted with one or more groups independently selected from halo,
cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, aryl,

heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

11



nore groups independently sel ected from oxo, halo,
cyano, nitro, trifluoronethyl, difluoronethoxy,

wo pooShesosoet hoxy, azido, - NRSOZ R, -SO2NRR', -B(T1HHR004/028649
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C(O)(R‘ OC(SO)R -NRC(O)(R -NRC(OR, -C(ONRR",
-SSR, RS(a R 'indeperBGRARY are hyRiR%en OTWGQ)M(R
- NRC(NCN) NR' R, -OR, aryl, heteroaryl, 15 aryI al kyl ,

het er o®ydndl Ik%/iogeﬂne[t REBAYE btk tcﬁﬁfﬂl(‘h&h@j aeystayhad foym, a 4 to 10
or R3 and R4 toi;ether wth the atomto which they are
1

atepheeed eBbeRyAIS I%eéerqg'yl pieheterosyrlicaning cyhergig said alkyl or any of
h r ' .
o BsaRak et pAERERR AT HEErde S, sl PRy U IR with one
omlmml gi;oupsj bsdapbnﬂeadyvmeﬁdmtedn&oﬁf halwpreyags, onips, tnﬂuoromethyl
endent |y sel ected from hal o, ano, .nit
t :&Ffﬁ) TPt hy | riflserogethoxyy o?ﬁéii‘hoxﬁi{SOZR éOzNRR -C(O)R",
tr 0 | rNR .
C‘ggﬁéﬁ( r@g%;wm ﬁﬁc&z %@RF&F@ oir%ﬁ% ,R;§02R , -NRR/,
ABRINRIRR R SO2RANR NRNRC( OrOR, R aryl,  heteroaryl,  arylalkyl,

hil'?tc%%% %ﬁefocx%@a@béﬁwﬁ SRel e oi%l al Ky

and d hyd
N kyl R ode iR RBAS ary1Ciy Sk Lo @gloalng s arylalkyl,
' ﬁeﬂeﬂiﬁl ?Eﬂéydarylﬁlﬁyie rheék&?f@l)y'l o@ﬁ&bﬁg@?cl&%&lﬁ/ﬁl \Eﬂéremo{my of said

any t t oget e at
t@lhmhl chclodkyl, aargl, ahlykaihyid Hemmmal 4 heterobfylalkplybbetecyclyl and

a %t%oc\}@lglagl&yérﬁéﬂe 181%r I)‘/lf{sepﬂé 1('9ne ;;? Ctlpiﬂc A one\aNh o?rr%lope groups
C@ﬁd@ PEMChily rdeN@fed heloBl 0%&6' rHangs 9% Bet §1iQ6,Y C kfifuoromethyl,
are ~optionally substituted with one or nore, ,
dﬂpsomﬁh@pendeﬂumn@éiosm edziflo,omNRISQ;R 30 -SERNBR', -C(O)R,

ni ri fr 0 o
tr(it: l%ir oné?@y azi (go)(ggr’ylljﬁﬁ%§lgro' r(QPNR&’yI-%??&I’ NRR,
heNRICIOIVR A ky| .NREUSCOONRIR/|, . a0R, heasi ocyiwhetbalky! ;arylalkyl,

11 WD 2005/ 023759 PCT/ US2004/ 028649 R4 "and RS
i hetersanddkyl etgiosydlyld a%werepy@a@hm kyI or R4 and

R5 together with the atomto which t are asttached 3
formaW iso hEtErOalt}élnb@t@dC!}‘éylbo@(@I)@B,, h@(@)ﬁ‘ﬁh&/l -GI(O)NR OR’,

eyphic ere| r cany f
%@;gy@é ?Q@gﬁbé’g Cﬁ%"ﬁﬁ)él? er 0@60) CH né@( Qr C‘?O)(aryl)
OFEQO)(}&EdrNar?l)bﬁ(Oi)(lhEt%ﬁb tliyhy, Q’L’@Nﬁ(SXDz)G‘HB %r gJRé@Ré wherein any of
i ndependent sel ected fromh Nﬁgaq rQ, P
t pard |hlg@fqﬁaagt %%erocyclyl -C(O)OR C(O) -C(O)NR OR?, -C(O)ROR?,
-C(O)(C3-Cyo cycloalkyl), -C(O)C,-Cjp alkyl), -C(O)aryl), -C(O)(heteroaryl)
-C(O)(heterocyclyl), -CONH(SO;)CH; and CR’OR?® are optionally substituted with
one or more groups independently selected from -NR3R4, -OR3, -Rz, C;-Cyo alkyl,
C,-Cyp alkenyl, and C,-Cyo alkynyl, wherein any of said C;-C alkyl, C,-C), alkenyl,
and C»-Cyg alkynyl are optionally substituted with 1 or more groups independently
selected from -NR’R* and ~OR?;

mis0,1,2,3,40r5;

jis 0,1 or2; and

12
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di f 1 uoronmet hoxy, trifluoronmethoxy, azido, -NRSOZ2R ,

-S2NRR , -C(OR, -C(OOR -OC(OR -NRC(OOR'',
wo NREHLR , -C(O NRR', -SO2R'", -NRR -NR C( Qrd¢RUR004/028649
-NR C(NCNNNR R ", -OR aryl, heteroaryl, arylalkyl,

10

15
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25

het erogr.yl al kyl, heterocyclyl, and heterocyclyl al kyl ;
1o R6 ?éx??f“}f(%or omet hyl, Cl- 010 al kyl, C3-C10

cycl oal k ar Ialk I er oa
h)ét er o%‘?eg‘?r%ﬂdl&‘;‘?‘/b"dﬁé?%? 85?%‘]“%13 I V?‘I%FE&%WCWI%IQPKW R is 2-Cl; |
V\@?l 3 Esy%y OH, SR g (@ 1Ylis Bl edl Edﬁ' R’ 3§ ¥ (e) W is -C(O)OH,

het er oar yI eteroarylal kyl, heteéroc f—/I
aﬁ@ﬁf@@dy@b’yﬂomdpyl)peﬁ(@)bm{)(@ﬂb)z@ﬁ i n&lOYH(SO2)CHs; or (f) or
substituted with one or nmore groups 15i ndependently
s‘é‘?r’é@f‘%tbonlsrogm 0%38 ®hal 0, ¢ yano, nitro,

;;: gguor'ﬁﬁgﬂhyl o fg%ﬂp?g%nl%z %(ab? : r I L %gé%nnggr%éf@lar entities
N%g malenm&?) %Valenq&rléﬁ%n’s ]f?@?rﬁléls’ of kel inchuliR but are

R -NR C( , het er oar yl,
anat! lmhikeg tp, NBL, @ (S&SW)&ISI@)Z, C(@); em(bG}fla Ivy/llle,re RAb as defined above.
het erocycl yl al kyl ; Wis heteroaryl, heterocyclyl,

- C( O) ORgures GZ((Q)INRBM limt{r(Q) NRAPRS, of ti0syn(e€ds M@iﬁpounds of this
C(O C3ClOC cl oal k C(O (C1-C10 al kyl),
oV eytionaving th %@@eﬁﬂ P@%‘Blérlyl ), - O) ( het er ocycl yl ),
CO\lH(SOZ CH3 or CR30R, wherein an){ said
het er ol d1t1%tt@,cg@p@m}qs of theyenr Fogp@amgthﬁ invention further

4 g C3- C10 cycl oal kyl ),
&@d% “naﬁ%%g%cg) (&&Q -C(O (heteroaryl)
-C(O (heterocyclyl), CO\lH(SOZ)CHS and CR30OR3 are
optionally substituted with 25 one or nore groups
i ndependently sel ected from,-NR3R4, -OR3, -R2, C1-Cl10
al kyl, C2-C10 al kenyl R1oand C25,C10_al kynyl, wherein
any of said Cl-C10 al kyl , 1{ atd enyl, and C2-C10
al kynyl are optionallﬁ/7 sukst Pt ug ed s t b 1 or nore
groups i ndependent |y \ed edRf gpm NR3R4 and -OR3; m
is 0, 1, 2, 3, 4 or 5;

II

where R, RL R3 R R°, RE R7, RE, R, RO R, R", R",R"™ W, Y, m

and j are as defined above, and

R'" is hydrogen, halo, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -OR®, -C(O)R’, -C(O)OR?, NR*C(O)OR®, -OC(O)R’, -
NR‘SO,R®, -SO,NR’RY, -NR’C(O)R’, -C(O)NR’R*, -NR’C(O)NR’R* -
NR’C(NCN)NR’R?, -NR’R?, C;-Cyo alkyl, C,-Cio alkenyl, C,-Cyo alkynyl, C3-Cio
cycloalkyl, C;-Cjo cycloalkylalkyl, -S(0);(C\-Cs alkyl), -S(O);(CR*R’)n-aryl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R%)n-
aryl, -NRYCR'R’)g-aryl, -O(CR'R®),-heteroaryl, -NR*(CR*R®)y-heteroaryl,
-O(CR*R®)m-heterocyclyl or -NR*(CR*R’),-heterocyclyl, wherein any of said alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl

13



30 j is 0O, 1 or 2; and 12 \\\DE - 80248/ 0026 - 214630

vl WO 2005/ 023759 PCT/ US2004/ 028649 Y is a linker.
wer@smeey7edl enbodi ments of Formula | have a st rPCI/USE®04/028649

wher ei n: (a) RLis 2-Ad; (b)) R7Tis Me, NH2 or H (c)

R%{doflﬁ Y’gh% &)gbf%’ﬁy"}rﬁ Opﬁ@%‘”ﬂ%’ %@Ww Or more groups

Q%f%@gﬁ)mele@ﬂ'ed (f froﬁhf oR0CO 'ﬁﬁlon atdyans, ohitkdle ﬂ'mﬁb?omethyl

A "linker"™ is a nolecul ar entlt } cognects t\13\/o4 3
" naifloremesizaxiyar treﬂmwmetboxst,hra@@gh d\&&aﬂ(bﬁt oSO,NR'R", -C(O)R

n al e rac{.,o 3| nk 354 3R
RACHEES, SeclEe, RN R T LQER, NRR

5 SO@TOWRIRY, anchGd?(Nom@méRRS LORAS @eﬁl negbt&oavE. arylalkyl
Figures 1-6 show non- 1 niti ng exanpl es of the
shetenqaryialkyds heterapyslyldanddeterpeyslylalsyl nvent i on havi ng
the general Fornula |I. In addition to conpounds of thel
gener aPrefaradudnsbadiments of Faewle iIbhaven steeturei wheraie§2) R is Cl;

SBTHP 5 5ol BRE P 5 B S B R o
RR} isRtQor B, (d)QR isRC1 off; (YW Ys —QOOH) Y ORTIBOTH, defd1o®8pyl) or
above, and i's hydro en, hal g, cyano, nitro,

10 tTG(ﬂ)Wﬁ%thH og(H pu@qr@bm@tmpf thet40P¥¢-uor onet hoxy,
azido, -OR3, -C(OR3, -C(OOR3, NR4C(O OR6, -OC(O RS,
20 NR4B@2R@ 7-1 56RNR3RY hmlme((@pﬂ% of @mmxs of compounds of

®) NR5
Ky T, b
%’ ‘2131 ﬁ%,‘fmg %%’\AS}%? F4II 1%)%?%%\?1& fyn¥ ¢sis of a

&»61 pd |
ﬁ)at@ ?ggg dﬂﬁaaﬁx/xlmdugcri ;ﬁf@ the(gen rdfla I

In another embodiment, this invention relates to compounds of the general

LW /R‘
R Y-
/ \\
7 N ’ 9 ]/\)\ 8
R—( R 7R
N—N

11

15  Formula II:

where R', R, R, R*, R, RS, R, R}, R”, RI® R, R", R, R"™, W, Y, m

20 and j are as defined above.

Preferred embodiments of Formula III have a structure wherein: (a) R' is CI;
(b) R’ is methyl or benzyl; (c) R® is Br; (d) R’ is Cl; () W is -C(O)NHOCH,-
(cyclopropyl) or -C(O)NHO(CH3),0H,; or (f) or combinations of the above.

Figure 14 shows a non-limiting example of the synthesis of compounds of this

25  invention having the general Formula II1.

In another embodiment, this invention relates to compounds of the general

14



aryl al kyl, heteroaryl, heteroaryl al kyl, heterocyclyl,
het erocycl yl al kyl, -Q(CR4R),,,- aryl, -NR4(CR4R5)n;
wW@eoos/02378 CRAR5) m het eroaryl, - NR4A( CRAR5) m het BEDES2004/028649
25 - ( CRAR5) mhet erocycl yl or
-fﬁ%é 5),,,-heterocyclyl, wherein any of said
wal¥ kenyl, alkenyl, cycloal kyl, aryl, arylalkyl,
het er oaryl , het er oaryl al kyI heterocyclyl 13 WO

2005/ 023759 PCT/USZOO4£QZS6 9 @g%égy¥erocyclylalkyl
portions are optionally s ' with one or nore

BlA/jQXQ hal o, cyano,
| udr ﬂeth8xy

groups independently §e|

nitro, trifluoromethyk,

trifluoronethoxy, azido, 0~RR4802 - S02NR3R4,

-C(OR3, -C(OOR3, -0OC(ORS3, wmqqa& - NR4AC( O R3,

-C(O NR3R4, -NR3R4, 5 -NR5C(O NR3R4, -NRSC(NCN) NR3R4,

-OR3, aryl, heteroaryl, arylalkyl, heteroarylalkyl,

het erocycl yl, and heterocycl yl allkyl. Preferred

enbodi nents of Fornula Il have a structure wherein:

s (a) RLis Clvhere(id) RBRY, ®*1R°, R RL, R} RY, o ey RZIRYJIR™Y, W, Y, m
(g]hollng -NI\/EZ or -CH2(piperidinyl); (c) R8is
rargps defipedR90Yes O or H, (e) Wis - 000H,

C( O) NHOCH2- (cycl opropyl ) or 10 -C(O NHQ( CH2) 20H, or
(f) or Prefertsidrrmbiodisenss of I%mrrwkﬁol)é havej agirusgrg whereg g R' is 2-Cl;

n 1t | % lL.e .0
L RRATSRAICE: Rh B OPEE, SRRt o o
1&mbiadtors e tigydbbhesi s of a phosphate prodrug of a
conpound having the general Fornmula Il. In another
10 enbodi pRfte 15 fHoSvsiaheANirh A reﬁhﬁ%l%softtﬁb SR ESoRbold of this
general ~ 15 Forrmula I11: [~ R7T NI R9
/ m@entian having the genedFermala IR2, R3, R4, R5, R6, R7, RS,
RO, R, R, R, R, R.... W Y, m

In another embodiment, this invention relates to compounds of the general

Formula V:

15

where R', R%, R, RY, R’, RS, R7, R, R%, R'%, R", R, R", R", R"™, W, Y, m
and j are as defined above. Figures 16-17 show non-limiting examples of the

synthesis of compounds of this invention having the general Formula V.

20 Preferred embodiments of Formula V have a structure wherein: (a) R' is 2-Cl,
2-H, or 2-F; (b) R® is Cl or Br; (¢) R’ is H, F or Cl; (d) W is -C(O)OH,
-C(O)NHOCH,-(cyclopropyl), -C(O)NHO(CH;),OH, or -CONH(SO,)CH3, or (e) or

15



20 and j are as defined above. Preferred enbodi nents
of Formula Ill have a structure wherein: (a) RL is d;

w@ bpos®x37ss nmet hyl or benzyl; (c) R8 is Br; (d)raROU$D04/028649

10

15

20

25

30

ad; (e) Wis -C(O NHOCH2- (cycl opropyl) or

- N 208 or (f) or combinations of the above.
F‘P%@‘Bgt%&%b}&aﬁgv%on limti ng exanmpl e of the

synt hegj s of ounds of 25 inv on havi ng

the geh @&mﬁg&%waﬁ latkglh afbt h’é’?"’eéﬁﬁﬂy #etted hepfln refer to a
%S%?%h ek ERhb@ cEANRIHAI Sl hfd?&a%ﬂ%&lcal%vm one to ten
2 23159 PCITUS20041 028649 Formul a I'V: where

RearbdzRatoR3, whereinRbe am,l rilical RBy leoptthﬁlly mbsth'l't¢d iRdependently
Preferr.e

R..., W.Y, ¢
csbannghmeteRorgtt 4SFOo ARy EfpmBRepCalkkLars include, bu
(& n%i— hhﬁtea tg methklp)eﬂ%_izﬁ rd@i?t hydp-roﬂyq) bLB?l liobimyl, (dd-bUyl, tert-

is - conbi nati ons
obutvhepalnmhelsopmtvl gm@ewl,s H@ﬁﬂ)eatyhorhewlm 2ihegyl, 3-hexyl, 3-

exa@&lpe{}ﬁ'ﬁ ﬁ'hé’yéph’ga%gletﬁeer N ClggP?nljlngsl Sf } EI Znot her

o s S 2088 P RERTE o s o

Rlrhndied¥hain monovalent hydrocarbon radical having two to 10 carbon atoms and
at least one double bond, and include, but is not limited to, ethenyl, propenyl, 1-but-3-
enyl, 1-pent-3-enyl, 1-hex-5-enyl and the like, wherein the alkenyl radical may be
optionally substituted independently with one or more substituents described herein,
and includes radicals having "cis" and "trans" orientations, or alternatively, "E" and

"Z" orientations.

The terms "C,-Cyo alkynyl," "lower alkynyl" and "alkynyl" refer to a linear or
branched monovalent hydrocarbon radical of two to twelve carbon atoms containing
at least one triple bond. Examples include, but are not limited to, ethynyl, propynyl,
butynyl, pentyn-2-yl and the like, wherein the alkynyl radical may be optionally

substituted independently with one or more substituents described herein.

The term "allyl" refers to a radical having the formula RC=CHCHR, wherein
R is alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, or any
substituent as defined herein, wherein the allyl may be optionally substituted

independently with one or more substituents described herein.

The terms "carbocycle," "carbocyclyl," "cycloalkyl" or "C;3-C;y cycloalkyl”
refer to saturated or partially unsaturated cyclic hydrocarbon radical having from
three to ten carbon atoms. The term "cycloalkyl" includes monocyclic and polycyclic
(e.g., bicyclic and tricyclic) cycloalkyl structures, wherein the polycyclic structures
optionally include a saturated or partially unsaturated cycloalkyl fused to a saturated

or partially unsaturated cycloalkyl or heterocycloalkyl ring or an aryl or heteroaryl

16



where R1, R2, R3, R4, R5, R6, R7, R8, RO, R, R', R,

R', R. R..,, W'Y, m and j are as defined above.

W(FIZ@GM)EHSS&G 17 show non-limting exanpl es of tPEr/US2004/028649
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synthesi s of conpounds of this invention having the

g emgr aExdraplaviod cyclo@lﬁylpgmﬁpsr irethderbod anemﬁtshmfted:w mylcli)propyl

YDA, RS GES oo o . O gl may

) %?%@’QgségltgggﬂQﬂngwXﬁl&ﬁr&pﬂ&e (su?stltutable W)smons with

2@@15%@2%?@@ P %M/sgczemadlthgrmmsu 085 bofoptlhmlly substituted
C and "I owe

a% ¢ as uspg%rnﬁbc ]arl1ky|l e?bkrﬁ h)kogy, ﬁlﬂ%‘éf%yﬂ X788y m(’ﬁo amino,

bmo{(adcé)iﬂ&ylamﬁmodmCﬁc%)ahc\y%ﬁﬁ@r @mﬁﬁﬁtehﬁalcp@gwmyl Ci-Cs

carbon atons, wherein the al radi ca

23510%@% &11%&#93}1@%@@9({@@@0@1@% m%r%@algy%1m(wa)alkyl
bed bel ow. Exanples o
aPL@@@ gﬁﬂik#ﬁgﬁg%_ %ﬁﬁ rla?e not limted to, nethyl,

Etec'?y'bu?ﬁ? R eergREY 2Ry e e By bl pomovalent

t Bydrt)mﬁdiryfadlchl%ﬁ/éne t8 -twh@lXIV karbén BRxs! wh@reuf'@;tlgﬁék BEN Hthe carbon
heptyl., octyl, .and the like. The terns "C2-C
aﬁtpegm vepla%mﬁh phateagipm sgiegted fraae Ay 0; o 8f @nd wherein the radical

I | gnt ocar hon
hlrel %re Q%%%oﬁlﬁa&?\%b%p%%{ﬁﬂ@g?%mﬁ gVQ il hege\{gz{to?merg%% appear in the
dmructdle OID atdhe and dfnihle uddicalhut Thes hetefoalkiyirirhdidalt lﬂay be optionally

yl 3-
TSl ROFFRRARR TR PR O ey st ieas R eking A tem
nﬁ%t&&lkﬁ@%ﬁ%akéés%ﬂ%§§'aﬁdjtn)&gr hﬁw? m@&m ly with one

or nore substituents descri ere and i ncl udes

d ok hy 'E nt at. h
Al PR T
" @Rt oalpluyiaill uhsdﬂmawelrcaﬂiolcymcl radiaschf ok ik ‘atdr@f B which at
a linear or gnched nDnovaIent hydr ocar bon

r B0 oae TG 165 i Deieropion selggen HOBNBIOSAR a9 YieA] andsulfur, the

l r
|1?ﬁ1ﬁ%né t%gh :g?:hsrl])?ﬁ&dgr ?gg{%’{)ﬁeso ﬁtfd)g%y g ?(U\tnts %%8 optionally

gﬁﬁbstgth@dm@endm&’e’nﬂl otrecorahéng rspbst itahit daicrnhsa&' bblew The radical
m)?y g%lk?lg%ﬁopﬁgﬂ? b%t | iqli! gralragpge &ql%ntgtlm ﬁ\.{\ll‘ltﬁerll 1r(1)cr}Sde%rﬁlsed ring
systems which include a heterocycle fused to an aromatic group. "Heterocycloalkyl"
also includes radicals where heterocycle radicals are fused with aromatic or
heteroaromatic rings. Examples of heterocycloalkyl rings include, but are not limited
to, pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl,
thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, ~dihydrofuranyl, ~pyrazolidinylimidazolinyl, imidazolidinyl, 3-

17
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The term"allyl" refers to a radical having the
formul a RC=CHCHR, wherein R is alkyl, alkenyl,

wa@bdognyd7seo cycl oal kyl, heterocycl oal kyl, aryl, PCT/US2004/028649

10
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heteroaryl or any substituent as defined her ei n,

S B by R OB DSz oy, 30

hﬁlﬂﬁlyﬂ‘ an@ chﬁzin?f MSpiré Midiewascdre also’ aalhbet withytl the scope of this
cy cIoaI or "C3-Clo cycl oal kyl" refer to

sdefimisared! fogs%om&\grpypaa AS derivedtieam ShecarPePiARdRAVBIRAY be C-
rgtga{cﬁétl opﬁl\é ﬁ%h%({ nCI u ﬁqs hgssﬁbqg 3t d’ﬁ% o@rouﬁh@enved from

term-c nocycli ¢ an
\(I\Eyrgole n’fuydzeqjh yrtol&rgdl(Nnattayhéd) o) pgzxycll-})gl (@Llatt&ﬂlbd):t ]Eurﬁ&r, a group
erei.n_the clic_ structures i.n¢
adet O GBI e b5 ezl 2 B EYhem By limidsdalE (C-
t upat I Y
or aﬁe%g hd f&n&oa Ee QF apﬁé'télb@yéhlf %???We?élﬁ ) ﬁ}ig éﬁfﬂd{%&toms are

rocyc ring hetero
V@bﬁﬁﬁfﬁdO@ﬁH&ﬁ{OF(@’O)Uﬁﬁ@ﬁdd 0528,6490)(0 tlng)mﬁphdpbés Bfe heterocycle

cl oal k | but t
CHErBBEn o PErORGA by B oBRiegn. syBURE,piTone or more
CHHsRREMY bosiBotd WIlR vatil® orblifs. C Yol eRdriyle, SN lt&erocycle groups

optionally substituted independently in one or nore
snmastbet optehldy jsulstituteh svith; tfor exeanplouS:-§s allpd. Créis alkoxy, halo,

such cl oal kyI pLjen . )
SHBEPHE L Biios i o RSy bR AR AnGP HE T Eptigamino. C:
alkdIreh lh@L%alh%ﬁ@ﬂoKMTCGC}ialﬁﬁﬂ(ynl Cr-Cs I&HIMlBoxy, amino(C;-Cg)alkyl,
rmno(C Co6) al kyl am no f al kyl am_n
cmoug(4l KenalkylammotG aCiophy| or @ﬁclcﬁs)a 5186541%91 Cetalk b
hal oal koxy, am no(Cl- CB)aIkyI ' _
mono( CThCByml 'layylAmdfens (tCh- lealqat aromatigic@(bopyclic radical having a

: SPUR T R A h o KRS e B BiRRED. IR BR! (ohlaensed rings

nRNONieh eeast be MyA606@&, PO F , 128, wétraﬁpdr@ﬁq)mwltmmﬁjl) which is
carbon atons, wherein at [east one of the carbon atons

i eptiongllydeenoni dih or Hisubstisued yide et byos fovarnalky, loyyer alkoxy,
t b b di cal

haeroéﬁmﬁ%?g }@Eﬁ‘{fﬂe&f’d%e st er 0at om ?é‘yripbéir o

th d of th

bt er obfbsrm e ftoaIF (6108 8'a o oyaftint SRnlasic ificet of - 6, or 7-

i ﬂldﬁmeﬁdeﬂigls WhidH iiclaaes fbed MiLsyBtels! (af kadtioae @6 shidhbedromatic)
herein. The term_ 15 "heteroal kyl" enconpasses al koxy

afid SHé: aesil ¢apamipg gt dgass one and up to four heteroatoms selected from
nitrogen, oxygen, or sulfur. Examples of heteroaryl groups are pyridinyl, imidazolyl,

pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl,
pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl,
thiadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. Spiro moieties are also included within the scope of this definition.

Heteroaryl groups are optionally mono-, di-, or trisubstituted with, e.g., halo, lower
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The ternms "heterocycl oal kyl," "heterocycle" or
"hetercyclyl"” refer to a saturated or partially

waneanea7sd ed carbocyclic radical of 3 to 8 ri NECEUSIUB4/028649

10

15

20

25

i n which at | east one ring aton1is a heteroat om

?ékgﬁhfd oﬁéqgﬁﬁﬂéﬁﬁgy%gégfgﬁﬂ h%u%r ;gse ring

S R R R
b

radlcal may be a carbon radical or heteroat t om

r adi caFhe fowm tayilolr means phelkgheoistises defipeyd abgusy pstituted
W& tﬁhorfe %?e qugl an%?ﬁT o aﬁf HSfkqt RB), MR Cg,referred arylalkyl

group. eroc 0 el U es ra
V\imﬁroelslm ey Cy eakkylsaBkamaples mckide beseayl phehylathghyahd thedike.
heteroaromatic rings. Exanples of heterocycl oal kyl

rings Thelteehe, “HetdroayRIkyDt rhéaik t &0 allbylt moiety (as defined above)
pyrrolidinyl, tetrahydrofuranyl, dihydrofuran

t @tbus@wzglr Bahi anlysteroatybrpeiRlyd (aesy raan%ﬁneéu Hwﬁgpi/M@r@/mreferred
Q\'&ﬂ{] Ih}a(apéé agl)él }rp@ Heq{b%f)ed H@t{eﬂﬁﬂh'(ﬂ sralkyls.  Examples

hloxany pl perazi nyl,

hmmmﬂe nﬁcraadlymyéthyla;mtdythtmm land thedtkenyl , t hi etanyl,
honopi peri di nyl, oxepanyl, thiepanyl, oxazepinyl,

di azeprry lternt h‘lhétéﬁi@lyﬂ%?lalkyl’i 1deads Gant emahu@iegrpyarsl défmed, above)
2-pyrrolinyl, 3- rolinyl, indolinyl, 2H pyranyl, 4H

3ubgtjtugady Withy |aoh9tﬁ5qcyclxl Qi Glsonylefingd, ahowD) nyMore preferred
Sﬁxﬁgjaé\gc%f%llzﬂé( ifﬁ'lcgl.llsﬁﬁ 5= fog rd;ﬁ%?&%& %@%&ocyclyl-cl_yalkyls. Examples
pﬁmhﬁehﬁﬂ&y&bpﬂmﬁﬂzmﬂi yl, imdazolidinyl, 3 17 \\\DE

- 80248/ 0026 - 214630 vl WD 2005/ 023759
PCT/ USERD4LQZ 864 8loakahlig Yt ahéand - 8 heRANoiety (as defined above)

3-azabi cycl of 4. ﬂhe pt anyl , azabi cycl o[ 2. 2. 2] hexanyl ,
3wbsﬁlmtpd| wltbarpd cyaloaksyl zmwyty €0 réefmie@lp@@) ar eMares greferred

}Qe%rlc;g)?cq%lv}daallaﬁlg al‘éq? c?‘rgf)oﬁlx%m% re%lh:g/élo?%gf i gﬁ[ I%{}ﬁg}les include

errve
agyelpropyicthel. C- attached or N-attached mhere such is
possi bl e. For instance, a group derived fromb5 pyrrole

may beTRY el "Me"YheddddthA¢ e m&ins @3y1,0'BuB nivdans butyl and "Ac"
(G attached). Further, a group derived fromim dazole

mmymbécﬁwidazol 1-yl (N—attached) or i mdazol-3-yl (C
attached). An exanple of a heterocyclic group wherein
2 ri ngincgereoal, Hteovesioas enoistidsson funceohahigréupsxef (hf-‘(n)ompounds of

RS S ST PSS LGS Fois o
S$ilstitubitt g6htdble AP BuHosd¥WTehis invention include, but are not limited to, oxo,
halo, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
NR*SOR®, -SO,NR’R?, -C(O)R?, -C(O)OR’, -OC(O)R’, -NR'C(O)OR®, -
NR*C(O)R}, -C(OINR’R?, -NR’R?, -NR’C(O)NR’R?, -NR’C(NCN)NR’R*, -OR’,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl, where
R?, R* R’ and R® are as defined herein.

It is to be understood that in instances where two or more radicals are used in

succession to define a substituent attached to a structure, the first named radical is
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10 substitutable positions wth various groups. For
exanpl e, such heterocycle groups nay be optionally

weubsoersd ed with, for exanple, Cl-C6 al kyl, Qie12652004/028649
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al koxy, hal o, hydroxy, cyano nitro, am no,

mno}(ggl:ﬁgil@) tk%%lélg{(% he l%% né)éﬁ glfl gllﬁg}conﬂer% to be attached to
hee Q@b in GO, Ci"h@)f@ﬂ &¥imple, RO @4dical arylalkyl is attached to the
- C6) al kyl am no(C 1 -Ce)al kyl or

dstuciures) avdstiomby @bkl eyl kyl . 15 The term "aryl "

refers to a nonoval ent aromati c carbocyclic radical s
havi nghathemong)bendﬂ afgh¢ eregent 1pmmh)wh¢mlt@m}§l wichjan gER'R”)m or

mﬁ;}%}]‘( b he y&%ﬁéﬁ IRSSnllﬁlP)tb:s{grltyle\g%h (egglb eer%tl(l;lll r(1) %n o{* t above 1. For
mgtaﬁeél‘vﬂ%}é Ahotdrignamtibhs (TRIRAY, Mot (ER“F&FD'( fila |e‘€1ual —CH,CH,- or
optional |y nono-, di-, or trisubstituted WltK
hgm(cmﬁq@HﬁWCHzp@@mhm @Ry numberi qﬂsg@:.lag,mlnws faﬁmg within
a etero h 20 The t
ﬁ%tsté?pgaorfﬁm é‘éﬁ{?%orng%?R 3‘(igéim%ﬁgval ent Zr oﬁ;m c radi caI

5- g -4 g‘gﬁ ngs i ncl udes fu ¢
r| ng sy ?éﬁﬁlpf’ﬁ? S 8ast' o‘ﬂ&e"é‘r" mﬂﬁathciséesﬁr%‘r?aP’f é?oreo?symme ric
Scehiter@t Gith G&ﬁf)&idalls NéhnatheteFeet b@fiﬁ‘om@duﬁ trmuhaum (R)- or (S)-
het er oat ons sel ected from nitrogen, oxy
submgmomﬁwmseglxmrehém@éiaHﬂlesg ﬂ@fhp@edap ep’yllsﬁ?,dhmipscrlptlon or

i m dazol.yl I [ I
oJPAER ¥ pacishles s 86 Relon 4 BEGE Y rpgnded fp include
tbkbtﬁﬁﬁﬁﬁ('iduapmtlbmlers d&@ﬁefﬁoﬁi&ﬁd Bﬂlxtuﬂ:}ﬂ faoknlc, or otherwise, thereof.

qU| nol i néh i soqui. nol i nyl, indoly benzi m dazolgl , )
bAngesinekinyhis iayertien pleg inc v%aazlowh isqhgfsy ingludipg, diastereomeric

p{?ﬁﬂﬁ%&?%@%hre enﬁMﬁérH&g bF e’Fotr{n'uFa’é 'Ir\vl Dléﬁ?&{e&géﬁc}’ hixtures can be

eri oxa i azo
t tdpatilta]zmltq theirt 1Indamt1uak diayﬂereoﬁmrsamampl bastsewlerhélm rphgsical| chemical

benzot hi o nzot hi a Z0X zoI
oS Senars ot Meghodsolas v o TSt n0e ARale. alindorcexample, by
tﬁg@@g{) ggapggl or FRLfishaRirfkdIBSatRRE @naﬂudrﬂ&k udgd v deParited by

this definition. Heteroaryl groups are
opnivertalg| tye nm:mnorned mixtuggr intq & siwbterqomﬂr@dnwturh Jbyeegption with an
| %}lﬁgﬁ)p%?ek 8%}ca Vgaég%g?n%%g?(g ?e gnd 08E212$4/ araiing 9thea ldll(z%lereomers '
hygr Men}%e(etgerlmdrolfﬂﬂhg) thé Medivides cflhéﬂété&nel*ért@ﬁﬁ)e corresponding

chloro, an do "substituents. The term "aryl al kyl "
nmsmsenantuanﬂryl Hisi sethoda dord e drserminadiog) ok siercorhauistgy and the

I ! f
N%elpgraglr 1 g rstree a%n%f'%/l %arﬁ&?éllel&%wﬂnalnﬁﬁe I (ge% dlgc%gmgl? g eilapter 4 of
"Advanced Organic Chemistry", 4th edition, J. March, John Wiley and Sons, New

York, 1992).

This invention also encompasses pharmaceutical compositions containing a
compound of Formula I-V and methods of treating proliferative disorders, or
abnormal cell growth, by administering compounds of the present invention.
Compounds of the present invention having free amino, amido, hydroxy or carboxylic

groups can be converted into pharmaceutically acceptable prodrugs.
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5 radicals are aryl-Cl. 3-al kyl s. Exanpl es i ncl ude
benzyl, phenylethyl, and the like. The term

w0 bserose yl al kyl " nmeans an al kyl noiety (as dedT/nsmo4/028649
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above) substituted with a heteroaryl noiety (al so as

el e Nk B o B A Hrgrd o
RIIPhE parchCdntishtind @F &&Hhvh 1B, Ty exaﬁiﬂlé %X/'l@ﬁf&ws@@ﬁa functional

t he I|ke 10 The term "heterocyclyl al k yl * means_an
apioyp eforeFgmiuds Id¥f ¢amenpuag oinebloodubdy | pmr@@cwttcnllra acceptable

hgrtgﬁrurgT e%'a%lﬂmpmg){;rg% %/flgf ﬁﬁ gl%kdcl%;l{'é] &%C %lagxy ;gl%ysmg{?élgarl conditions or by

6561%'@@5 eslthd @b@ﬁﬁé‘d’é‘dm;bo@a O'B-t@Ua Ip¥ibisnacktiatly @sceptabld suticof such
tetrahydrop ranylneth | . The tern1"cyc|oa|k | al aﬂ
NEQIAROURA. a ly%( sempRidp cHhAEBy &) amifo cid residue, or a

s n
TR S8 LS, 0 i e s

Geovaldndy ejdiney cthemighyin Ginide ok kegtes . bdnd atop h efsed lanilmuj ehydroxy or

cyc &%r o%l)hl1 met hyl oﬁggﬁ@%gﬁgpyﬁﬁdg}%ﬁ%ﬁ fﬁﬁ%ﬁ@ c'lgtt? :lxmino acid

Zfésfdﬁeg%mﬁcﬁzl but Qf‘e Yl@f hiHed" R efd Q@ I‘Pffturfdllﬁcctdcﬁﬂﬁfg amino acids
groups of the conpounds of Fornulas IN nay

oparunnallyl designbtet i tyutheee tepten spmbels rapd ealsoy mpdudea ehhylroxyproline,
substit.uents su

B GRiTR  SFR dseh e, ahn By bfigfE, B85 Rng peta-alanine,

hadrRma GuaRbutytid rQid, t Eitthilner dERiddysteing fHoktsei, hephthine and
trifluoronethoxy, azido, - NR4SCZ - SOZNR3R4

- methyqrane suj(f@emg)ne- m(e@epkgprodwmqf @wgmventlgg is a compound of
N
Nﬁﬁé@?@ Nﬁé&%y ] 24 to )\ Rﬁ&%hﬁeygitgger g/mge y;rrefeﬁrefl prodrug of

hicihoattivhas kyd)mpdilﬂfdﬁrf@@ylﬁhlyill-fV aovhidiglygoiney o yValideyksidue.
where R3, R4, R5 and R6 are as defined herein. It is

to be WAg@bAdAAsks olf Bfodrilsi S h1BH 8RS @sfeﬁ FYPirkfanb® a&ompound
radi cals are used in succession to fine a

sefbEermule ktV heviagHee casbaxyh grawes Gae betd@éwameét asppdgs or alkyl
FRENTE RS T I N —
| Ssig@Ngrbalsy dfclidinpebat td€ hibflittd to phosphate esters, hemisuccinates,
dimethylaminoacetates, and phosphoryloxymethyloxycarbonyls, as outlined in
Advanced Drug Delivery Reviews, 1996, 19, 115. Carbamate prodrugs of compounds
of Formula I-V having hydroxy and amino groups are also included, as are carbonate
prodrugs, sulfonate ester and sulfate ester prodrugs of compounds of Formula I-V
having hydroxy groups. Derivatization of hydroxy groups to provide (acyloxy)methyl
and (acyloxy)ethyl ether prodrugs of compounds of Formula I-V, wherein the acyl
group may be an alkyl ester, optionally substituted with groups including but not
limited to ether, amine and carboxylic acid functionalities, or where the acyl group is
an amino acid ester as described above, is also encompassed. Prodrugs of this type are
described in J. Med. Chem., 1996, 39, 10. Compound of Formula I-V having free

amines can also be derivatized as amides, sulfonamides or phosphonamides prodrugs.
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the structure in question. Thus, for exanple, the
radi cal arylalkyl is attached to the structure in

wa@esn2os by the al kyl group. In the conpoundspOf/U$1064/028649
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present invention, where terns such as (CR4R5),,, or

5 t d,. R4 and R5
ﬁi\lc(g lﬁs# Bﬁ%ﬁ}@l}gu%}% eltlegﬁr&yemiorpgxg?é/ g{ohlgg éli;]cé\écﬂng\%élp pot Hmlted to
OEthEr hﬁfur?e anﬂ%rﬂoﬁ%l?éa&@ﬁﬂ'lgﬁbnalhtle@r (CR4R5)t may equal
) C(CH2CH3) ( CH2CH2CH3) - or any

nunberlno g&ﬂtlﬁhl e meﬁﬁér?%lsfoalﬂcldags Woiviies, ph%a%@ﬁ’c&%lly active
of the definitions of R5. The compounds of th

i meeabblites amdphmmwelstmaﬁm acqutahbrseltas@rmmqunds oﬂEormulas I-V
centers; such conpounds can therefore be produced as

i ndi vi ghélterfoR)solwite”( Bfers 36 @negigspaer of amelsculé xtithr 8se or more
thereof. Unless indicated otherw se, the description

of0 V%m%@“&ﬂs a particular conpound in the

speC|f|cat|on and clainms is intended to include both

i ndi vi AuphamresaeticaHi astivamgtabeliteoifet Bharmaselpgisally active product
r

| B0 Routh bt b Gfetdy o Gl dpdulyor salt thereof
dMasdbe i &8 15 fal cdnippund xﬁalyrlmsldandienursmgemanﬁé mnhmque:sf kridwen in the
Formul as. | -V. Diastereomeric mxtures can

s and thelr acyiges dRpTmine S AEiGHF U6 6@8&6‘&%@6@ et

basi s of their physical chem cal differences by

mst hodBMdﬂthaIth agtinss metabplitea pfi & copwonnd maypbe Y dentified using

h f
cr Vs a % on. Q%ﬁan? |5 gﬁeyggéugn{o eg égg[% ﬁgsc?r%known in the art.

CEdSlV@{ahiIﬂ!@; éfhack pasdrig derivavivis, b€ fontxanaple, a) Deszgn of Prodrugs,
di astereoneric mxture py reaction with an

afHicgphy Br Bupdeaasd (Bjsexieri 18858 8 &fﬁﬁ%of{sgngEnzymO@tgweNyl 42, p.
i i

SR Sl B KONGRSO Rl B U PY) (rvo of D

cszgs pod a]]enegoprpemeechted oty I@wgsgard’-[hasmeﬁﬂdddsBﬁmdgahﬂde Chapter 5

ermnalon of st oGhe tr separ.at i
Bt 0] BRI oL Ara TSRt BoRdeaas (BT (B9 o 1
dBﬁﬁ&g%ﬁdeDldb&hc@B rDéhv@ Rev?éWsa'SC?QSQ'IQ%N Cd) H Bundgaard et

Chem'stry", 4th ed| ion, J. March, John WI
SdnslouMsz‘Hzamakeunmﬂg&cyencm|7s7 2&5v(e1|988)onalad QbN Kakeya et al,

cEigB R B B A 0V D e AR R PP BBt HBored heren
pPyPldférencdt | ve di sorders, or abnormal cell growth, by
adm ni stering conpounds of the present invention.

ConpouRdspRfrmab&uitiRAIBS %Eeﬁtﬂ)‘[@ NN a AMEMIndrERE @IERO0 otherwise
am do, hydroxy or carboxylic

1ndlcated includes salts that retain the biological effectiveness of the free acids and
bases of the specified compound and that are not biologically or otherwise
undesirable. A compound of the invention may possess a sufficiently acidic, a
sufficiently basic, or both functional groups, and accordingly react with any of a
number of inorganic or organic bases, and inorganic and organic acids, to form a
pharmaceutically acceptable salt. Examples of pharmaceutically acceptable salts

include those salts prepared by reaction of the compounds of the present invention

with a mineral or organic acid or an inorganic base, such salts including sulfates,
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30 groups can be converted into pharnmaceutically
acceptabl e prodrugs. 20 WO 2005/ 023759

wERODsE2804/ 028649 The term "prodrug” neans coOPQEDUSINS4/028649
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that are rapidly transformed in vivo to yield the

aren ou of Farnmul a far =

PP BIERS Ry Sk bfbul s, hosP AR R ARy dfagenphosphates,
C&’iﬁ?&l’é@&lﬁhﬁsﬂﬂaﬁé@d nfdtap Bbﬁihﬁt‘é@eubjgﬁﬁlhds)éhzﬁ%e%ﬁbhﬁs bromides,
prodrug" is a conpound that may be converted under

plegisies| ogqe@a¢s,cm@|n>lpmm slecanpagssorapyiptess agylatgs, formates,

sg Cllxt%r:‘a egu Cc t%g d %‘%O%Er@og)poa{ &%&S“F&%@ek ym%goglg%é,a th%inates,

coﬁpo S 1 nc € Co
V\élfbéfaltd% ad&b@ditd’so famafhtersesnaieaes obutym- 1p@t1m|aep,t ihdeyrehhblioates,
of two or nore three or four) amn

- beseles qlgorobwaatémmythy%mt% ﬂ%@?@%oaﬁ?f,dgycgpxy%enzoates
am% ?%390:&% ol t‘ﬁgla n%ulfﬁﬂﬂésoxy fenestRbRAZY | | 51_|1_ﬁ/elacetates,

oun s of t fesent | nventi on.
apfhelnglpmmdnal& phaiythuegaties i tuades, Ibmtatw e—hlydltoxb/blrtytam, glycollates,
the 20 naturally ccurrlng am no aci ds I
BTt ocmependtpBERTS ¢ orbrORAPEOH DA o SOPHAEPRRbgulfonates,

4'2%)1‘1@1&%@ QlifoRStes, J?Mdrhﬁ’ﬁ@éla‘i&' n§1ncéj%r§ﬁ§gl@%ompound of the present
denosi ne, 3-nethyl histidine, norvalinhe,

bimventainaman mcludgam:m-than mqw jot bagi¢ moumes,t the Icomgounds of the
h t i.t.hi

TR i mAg Rt @r%dﬂaﬁpmasswvs%w%?ﬁ s a
conpoupnd, of 15 Fornula IN cqval ent

lLy.jQi
PhosphA (S MEETARCoMBBEAd & gFa Shy L4FIT5H GURTRR-BRcallagoeptable

| Qayie Rlal, OB b?ep@reﬁolﬁ’%ﬂ?cguﬁﬁblg HhomMb@ AN18aYahalt la¥, for example,
joined”to a valine reSidue. Additional types of

pttrcaﬂmmgsofahhe fedeshmse ndtinpassdid. comoundl,spaem@darlyaan 1norgamc acid,

ound , of . For nul avi.n fre car boxy ro )

o8 e Bl sty B eE Bric FRGRY B8 LpisH R48 phosphoric

Cﬂﬁﬂ)ﬁﬁ@ﬁleolfikd:@f Rithear orgahia \Hciig sﬁ(ﬂf«‘@s foeele Qxdd, efaldi® ScidB¥uccinic
be derivatized 20 usi ng groups including but not

|aqaﬁl tré@nclebc [ihigs hmeic aedomglonitepgid.updanyigtasyd, oxalic acid, glycolic
o §p ag:§cﬁgat oo%&dgggggh%ch as éucur%qlc aci or r,glgalacturonlc acid,
Adi\/ al@hﬂ@d&x;gﬁiﬂ suchrys Gaid sosor 19894ric add, iﬂ.ﬁmino acid, such as
Car bamat e prodrugs of conpounds of Formuja |-V haV|ng
nirarGigyackhar ghtapicqckl fe dpwals aeid; meghypebenzgis agid or cinnamic

C&‘ifp A@H6ni ]g QEl‘ﬂdgdég%s gStU‘fufslﬂ_or Hon i€ 5%19\? %glq[glecsﬂlfgﬁ& Gc Blet'he like.

prodrugs of cohpound avi ng hy F OXY

?ggylpcs)l)g ;ﬁefntk/%@ Je c%‘iﬂp%ﬂné) Es z{}y gc P 9Ls1RT hgn%lzf% 19tYéaﬂ§ acceptable

salt may be prepared by any suitable method, for example, treatment of the free acid
with an inorganic or organic base. Preferred inorganic salts are those formed with
alkali and alkaline earth metals such as lithium, sodium, potassium, barium and
calcium. Preferred organic base salts include, for example, ammonium,
dibenzylammonium, benzylammonium, 2-hydroxyethylammonium, bis(2-
hydroxyethyl)ammonium, phenylethylbenzylamine, dibenzyl-ethylenediamine, and
the like salts. Other salts of acidic moieties may include, for example, those salts

formed with procaine, quinine and N-methylglusoamine, plus salts formed with basic
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and (acyl oxy)ethyl ether prodrugs of conpounds of
Formula I'N, wherein the acyl group may be an al kyl
we@sa0en237ept i onal | y substituted with groups i nch@mUSI04/028649
but not |imted to ether, am ne and carboxylic acid
i ties., or whe an am,no .

f ti | t . | i .
ERtode e R udpe bent i PEUaRE nitosleficis habedg Wainine.
Chom - T gmrentss coBPoCIBENdooPePURRIEY fehEitign routes and
;{?ﬁxﬁmesﬁrgcﬂéﬁescﬁndébt%&d%l&{ﬁrérﬂﬁB&iﬁth@&cﬁigtlﬁ&V%vailable in the art

onam des or phosphonam des prodrugs.

2008¢ S20iRE IPGTHUSR0a¢ reRBF 49 aildble of cantssanihesidedigsing methods

ieties may i ncor porate groups including but not

5 FAWEE eatet her, ami ne and carboxylic acid

functigpalities. In addition, .the inventign also . .
i ncl uaHYisegtans fsthe aparation, pf &aanpgauradgt piy e present invention are
MBlARChIScBsmed. Phar maceutically acceptable salts of
conmpounds of Fornulas IN. 5 The term"solvate" refers
to an aggregate of a nolecule with one or nore sol vent
nol ecul es. A "pharmaceutically active netabolite"” is a
phar macol ogi cal ly active product produced through
nmet abolismin the body of a specified conpound or salt
thereof. Metabolites of a conpound may be identified
usi ng routine techni ques known in the 10 art and
their activities determ ned using tests such as those
descri bed herein. Prodrugs and active netabolites of a
conpound may be identified using +toutine techniques
known in the art. Various forns of prodrugs are known
in the art. For exanples of such prodrug derivatives,
see, for exanple, a) Design of Prodrugs, edited by H
Bundgaard, (Elsevier, 1985) and Methods in Enzynol ogy,
Vol . 42, p. 15 309-396, edited by K. Wdder, et al.
(Academ c Press, 1985); b) A Textbook of Drug Design
and Devel opnent, edited by Krogsgaard-Larsen and H
Bundgaard, Chapter 5 "Design and Application of
Prodrugs,"” by H Bundgaard p. 113-191 (1991); c) H
Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38
(1992); d) H Bundgaard, et al., Journal of
Phar maceuti cal Sciences, 77:285 (1988); and e) N.
Kakeya, et al., 20 Chem Pharm Bull., 32: 692 (1984),
each of which is specifically incorporated herein
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by reference. A "pharmaceutically acceptable salt" as
used herein, unless otherwi se indicated, includes

wGe a05m2378mt retain the biol ogi cal effectiveneseCcDiS100€028649
free acids and bases of the specified conpound and
that are not biologically or otherw se 25 undesirabe.o
A conpound of the invention HayDossess a sufficientlly H X
aci di c, Sufficiently basic, lor zboth functional N
gr oups d acco1=d1'—ﬁg=l—y—»react h any—of”‘a—>nurrber
inorgani df organi c basesg-andg?iporganic and ordinid F
acids, tlo forma pharmaceutically acceptable salt. F
Exanpl esioof pharmaceutically ac ;ptable salts include
those salts prepared by reaction of the conpounds of
the present invention 30 wwith a mneral or grganic

103

acid or an inorganyC pase, such salts incld H X
sul fates, 22 WD 20Q5/1023%59 PCT/ US2004/ 028648
pyrosulfates, bi at € sulTites, Disulfit

phosphat es, nos r ogenphosphat es, 7
di hydr ogenphosphates, netaphosphates, pytophosphates,
chl ori des, brom desjos i odi des, acetates, propi ofates,
decanoat es, capryl ates, acrylates, fornates,

i sobut yr apes, caproates, heptanoates, propiol ates,

0.__0
oxal afes] mal dhates, succinat® & suber at es, - HoX
sebaca at es, nmal eatesAb A< 1, 4- di oat es, N\@\
hexyne - di €S, benzoat ey benzoat €5,

nef hyl benzdat €5, di ni t r onemzgatés hviroxybenzoatés%,o F Y

met hdkybenzoat es, pht hal at esn-6ul f onat es,
xyl enesul foenat es, pheyl acet ates, ;phenyl propi onat es, 108
phenyl butyrates, citrates, |actates,

-y-hydroxybutyrates, glycollates, tartrates,

met hanesul f onat es’© %p@nesulfonates, napht hal ene- 1
-sul fonates, 10 na eng- 2- sul fonates, and

mandel ates. Since ng onpound of the present

i nvention may i u re’tivan one acidic or basic

noi eti es, the conmpeands of the present invention may

i ncl ude nmono, di or triesaltsS~n a single conpound. I|f
the inventive c ound izx; basext he desired

phar maceuti cal )y acceptablle salt be prepared by
any suitable thod availaple in the a for exanple,
15 treatnment of the free base with an acidic conpgund,
particllarly an inorgangg ékiq) such as hydrochl gri g
fori
-0
1

aci'dho hyd? gbrsmi ¢ aci d, sﬁ% g a¥id, nitric a&d,¥ u X

sl se &

R < F Y R < F Y R < F Y
N N N-O
‘112

-0
110 11

SCHEME 1

25



acid and the like, or wwth an organic acid, such as

acetic acid, maleic acid, succinic acid, mandelic
w@eood/02¥7somar i ¢ aci d, mal oni ¢ aci d, pyruvic acieCT/osabd/628649

acid, glycolic acid, salicylic acid, a pyranosidyl

aC|g, guch as glucuronlc acid or galacturonlc acid, 20

an”alPhafjydXoxy aci d, such as citrie-gePd orXtartarlc

acid .-N.-'-o acid, such as aspartid a@Ld
gl uflam]c a an—aromatie—aci d, suc i c aeid
OBr ANaRi C aC|d a sulfonic aci

p-tolpmenesul fonic acid or ethanengfo |c acid, or the
like. If the inventive conpound is an aC|d t he

desi redgphar maceuti cal |y acceptable salt3 may be
prepared by any suitable nethod, for exanple,
treatnment of the free acid 25 with an inorganic or
organi c base. Preferred inorganic salts are those
formed with alkali and alkaline earth netals such as
lithium sodium potassium bariumand calcium
Preferred organi c base salts include, for exanple,
anmoni um  di benzyl ammoni um benzyl ammoni um

2- hydrexyet hyl anmoni um  bi s(2- hydr oxy(gt hyl ) anmoni um
phenyl et ynbe 7yl am ne, di benzyl - diam ne, and

30 t he A% akts. O her salts of acj OIQq pleti es may
i ncl ud anpl & tThose éalts red h

pHdca{ ng, dui N ne and N-nethyl g sr]gi & pHOsysalts
formes-@i th basic 23 WD 2005/02@75:,:CT/U82004/028649
am no acids such as glycine, ornithine, histidine,
phenyl gl ¥¢i ne, |ysine and arginine. ThéSinventive
conmpounds may be prepared using the reaction routes
and synthesis schenes as descri bed bel ow, enpl oyi ng
the techniques available in the art wusing starting
materials that are readily avail able or can be

synt hesi Bed using methods 5 known in the art.

1 u8toat's "sHofxthe preparation of conpounds of the
present i iogn are shown in Schenmes 1-9. 24 WO

2005/ 023 F
F

H,N

116

SCHEME 2
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OCHEONOH117 0 d HOC1L 118 H N 119 NH2 120 V
HO, -,,-0 121 125 SCHEME 3 27 PCT/ US2004/ 028649 C1 NH2
wd 25023788 WO 2005/ 023759 126 128 Bt = benzot r PERZUS®04/028649
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NR R ~ Bt + Bt SCHEME 4 NR R' 127
PCT/ US2004/ 028649 129 28 WD 2005/ 023759

w2804/ 028649 HH R N O R N-O 130 SCHEME/6S2084028649
29 WO 2005/ 023759 OHC 132 134 SCHEME 6
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138 136 SCHEME 7 PCT/ US2004/ 028649 137 139 31 WO
2005/ 023759 PCT/ US2004/ 028649 p-N b-N 140 141 142
W(SQ'MEADB7S9 32 WD 2005/ 023759 PCT/ US2004/ 028649 MI/BSHibIR028649
NH2 CI N Z 143 144 NH2 146 147 145 HOOH NN -Z

- N 1% o R"0.__O N
H
N
—_— N
OHC y4 Y
R"R'N/\<\,I/\I

133

H
le\ /N O
0 o X
g @
N
/\<\// z Y
R'RN N

134

SCHEME 6

30



SCHEME 9 148 149 33 WD 2005/ 023759 PCT/ US2004/ 028649
Schene 1 illustrates one nethod of preparing conpounds
w®tooshes7For mul a 1. Carboxylic acid 102 can be prEpS2084028649

fromarene 101 by deprotonation at |low tenperature
(390 o -60 C) in the apprersiate ethereal solveng.,
S

ulHX or  di et hyl ether fol Howgd by carbon O
di oxj quernch, which can be ed,wth solid 5 _~
dry\i cle. ﬁasckxwefeﬂaffﬁﬁ cqn\H aagjqdltﬂmxrvrth
LDA T 4t ¥ 78 C. One qfle et od‘bonprlse§\<
addi mg the aryllithium THR /Hﬁlon via cannula to an
saturated solution of dry cartbon dioxide in THF at -78
C and thé¥ warning to room tenperatfire. Aniline 103
can be prepared by deprotonation of an appropriate 2-
substituted aniline wth KHVDS, LiHVDS, NaHVDS or LDA
at low tenperature 10 (-100 to -60 C) in an
appropriate ethereal solvent such as THF or di et hyl
ether, followed by addition of carboxylic acid}QOZ

137

and warmng to H tenp;rature In one enbedi
deprotonation is accdhplfshed with LDA at -78 i H X
THF, followed by” of carboxylic acid 1 o
warmng to room ke . Ester 104 can be w v

pr epared by s%\ﬁd rd‘%ethod% i ncludi ng, but forg | Z
limted to, Fishel 15 esterlflcatlon (MeOH, H2
reaction w th TMSCHN2 TMSC1 in MeOH. Acetylene 139
derivative 105 is prepared by Sonagashria coupling of
brom de 104 using an appropriatly substituted
acetylene, Cul, an am ne base, palladium catal yst and
organi c solvent such as DVE, THF, or DV at

t enper atures between 25 and 100 C. Suitable pal | adi um
catal ysts include, but are not limted to,

PdC12(dppf), Pd(Ph3P)4, 20 and Pd2dba3/dppf. Suitable
am ne bases include, but are not limted, to Et3N,

Huni g's base, and diisopropyl amne. In one

enbodi nent, the Pd(0) nediated coupling to prepare
acetylene 105 is acconplished with Pd(PPh3)2C12, Cul,
dii sopropyl am ne, and the appropriate substituted
acetylene in THF at room tenperature. Hydrolysis of

SCHEME 7
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acetyl ene 105 to prepare ketone 106 can be
acconpl i shed by standard nethods 25 includi ng but not

wo pauspEdsE 0 H2SO4, TFA, trifluorosul fonam de, FEDIS2000028649
HgSO4/ H2SO4. Benzi soxazol e 107 can be prepared in a
two step procedure from ketone 106. Addition of the H
pot&ssioum salt of acetone oxi

4 n syitabl e organi®\, N0 X
sol vent guc as THF or Et20 at teﬁpe atures rangi ng ﬁ
fro @: Cis followed ac?@atalyzed \©
C zat], The acetone oxi di n is nost easi| Y
O-N

pe.fo med by 30 addition of(%ﬁ HF sol uti on of Kketone
106 to the salt at 0 C. The tTyclization can be

acconply shed with a variety of aaidic aqueous 142
conditions at a range of tenperatures. 34 WO

2005/ 023759 PCT/ US2004/ 028649 I n one enbodi ment
cyclization is acconplished by treatnent of the

I sopropyl i deneam nooxybenzoic acid nethyl ester with

5% aqueous HO in MeOH at reflux. Halogenation to

form benzi soxazol e 108 is acconplished using standard
procedures such as NCS or NBS in DMF. Hydrolysis of

ester 108 to formcarboxylic 5 acid 109 can be

performed under standard c%ngkg&gps. The acid can be
converted to hydroxamate &

am de 112 by standard
coupling procedures including but not Ilimted to
EDCI / HOBt, PyBOP, or DI C and the appropriate hydroxyl
amne or amne. Alternatively, hydroxamate 110 or

am de 112 can be prepared in two steps by initia
conversion to the acid chloride by standard net hods
foll owed by addition of the 10 hydroxyl am ne or

am ne. Acyl sul fonam de 111 can be synthesized by
preparing an activated ester of carboxylic acid 109
followed by treatnent with the appropriate

sul fonam de and tertiary am ne base in a suitable
organi c solvent such as THE In one enbodi ment, acyl
sul fonam de 111 is prepared by treatnent of carboxylic
acid 109 with CD at elevated tenperature (50 C) in
THE foll owed treatnment with the 15 appropriate

sul fonam de and DBU. Schene 2 illustrates an
alternative nethod for synthesizing conpounds of the
Formula |I. Nitrile 113 can be prepared by pall adi um

medi at ed coupling of brom de
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104 with zinc cyanide in suitable organic solvent such
as DVA, NWP or DMF at el evated tenperatures ranging

wo eamsnz0se o 120 C. Several pall adi um cat al yst SPaEYS1964/028649
20 enpl oyed including but not limted to Pd(PPh3)4,

PdC12(dppf), or Pd2dba3 with |[|jgands such as dppe,

dppp, fnof BINAP. In one e iNBat, nitrile 113 isy _NH;
preparfed [f rom bromide»04 by tjf eat ment wth—zmac |
cyagj-den”Pd2dba3, and dppf _ at 120 C. Amingz” "N ~Z

benzi soxazol e 114 can be prepared in a two step
proceduri@s fromnitrile 113 by t4se addition of the 145
pot assi um salt of acetone oxine in suitable 25 organic
sol vent such as THE or Et20 at te e{ht res ranging

t R

from-78 to 5 C fol]owgd by aci d
cyclization. In one e~q§ﬁ ment pe OXi e

e
addi ti on can be perforLQ; by a ALfio% of a THE

solution of nitrile 11%/;5/¥%e sal't ajg7 0 Cin E no. .o

foll owed by warm ng to-foomtenperature. The Ho X
cyclization c NHacconpl i shed under a variety of =~ N\[f:L
actdie—oendi tilong_at a range of tenperatures. In on |

30 enbodi ment” tNe €ycli zati on method conpri ses 7N 2 Y
treat nent of oxi me addition product in MeOH wi N

Benzi sox | e 149

2 MHCl in Et2046 Ha enation tlo fb
115 is 35 WO 2005/05;%59\PCT

acconpl i shed usi ng_stlandard dures
NBS in DMF. Conpoun 16 i _pPepgred in atw step
procedure conprisin onS|§ of ester 115 under

standard conditions to formthe cor48espondi ng
carboxylic acid, followed by conversion of the
carboxylic acid to hydroxamate 116 by standard
coupling 5 procedures, including but not limted, to
EDCl / HOBt, PyBOP, or DIC and the appropriate hydroxyl
am ne. ScheneR§~[mlu§trates one net hod of synthesi zing
conpounds of th® FogfmM aX 1. 4,6-Dichloronicotinic
acid 118,can be p om 4, 6- di hydr oxyni cotinic
acid ethyl ester steps. In the first step,
4, 6- di hydroxyni cgtiMi & acid Yet hyl ester 10 117 is

chl ori nated usi ng&dn appropriate reagent such as
POC13, oxalyl chloride or thionyl chloride. In one
enbodi ment, chl orinati on i s acconplished with POCLl3
and Et3N at el evated tenperatures. Hydrolysis of the
resulting dichloroethyl ester to

SCHEME 9
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provi de conmpound 118 can be perfornmed under standard
conditions. Aniline 119 can be prepared by

walepsorosat i on of the properly substituted aniP@mEs2004/028649

KHVDS, 15 Li HVDS, NaHVDS or LDA at | ow tenperature
( 100 Schemed (D)uslirateapm opthat & prepirergecdmpminde of tisaEbrmula L.

oy, el b el Gt Y8 s s esargan at 1o
I {
t%ﬁﬁm@g ") “frta‘éf“"?%{‘@%%@%a*‘i cLREAPEEIEANAL HE o

chethpxstherdollewediby wbalm dlqmemwgclt ovhiglo pant bwp@nfmnﬂdewth solid
Y 15X GhGiohibel SDiCREDRRINRI MR P21 TPRCw IR, One

cﬁxe@&ﬁﬂﬁ&tk&ﬂl b()’rnpﬂi@@tadﬂﬁlgt e agiiteiuhl THH Ediluuon via cannula to a

2-tert-buté[§l- di i sopropylisourea in THF at
tserseed sel ?fackg.qa@vonfdrl om THF 258 °¢ and ghensuasing to room

Beraﬁlg% %ﬁhfﬁeq@i can ¥ Sfr‘égﬁr tb?/2 ép%t%ngfbtry l)f ba?[)r&ppiate 2-

am no p IS prepare
rsablstittifed anidine tiieh KHMBShdevVIDSs NafiMDS8 arobldiAt ia0 sy temperature
limted to Zn dust/Ac

| ncI ud| n t. not C or,.
h%% Pt @RRERalgetigrea) égfjve% 8hogs Eﬁsf&@z Risen! ether,
Ifﬂll@v@@q S?’%&ﬁheﬁ Y caftfof n%ﬁ’nz hde IUQ ql‘riﬁt\i/é}ﬂnﬁ% to room tempera pre. In

acconpl i shed treatnent wth Zn dust a mxture o
roext hgrhleorBment, atepxinormndn ais etccemphshied. withi d@Ao apy78 dithen THF,

SRR adtifon o CbSRF AR 100 apd S4eFBle b phetature. Bster

a@aoemxl bé g)é%(d eghiRrd rﬂéthéd%enﬁIHd Hﬂﬁlx%tnl@rmtéd?% Fisher
with SELE in a mxture of wat er or

ssteTi figatingp KMieOFR poi@oe rreacuymwzzlatmscwlzf OF 1E M o MeOH.
P ek a}?éﬂ% env%?ﬁez e%arg%gg%ogg%a?}?ﬁa[ goq#h %‘} br(?ﬁélde 104 using

tre

S i;fpbé;ma@uyg@msmu&al aRtlerU Cul,asn 3&1N&)b2&o§;/aﬁacﬁaﬁ9catalyst and
PCT/ US2004/ 028649 DVF or EtOH at el evated tenperatures
(GBPniGsal yent gych 4SrDMEe Tt 08PN £t tempprafuresbetysen 35 and 00 °C.

A B, SRR T RGN, B B on

tand d’idgiﬂag)(dp}ﬁ's tS&mtaE]E anliB hases smitkds,. bult aret e linfitedsto Bty pHunig’s
hl ori don is perforped under . .standar

5, ag ropylppgines In-one embodimant, §liaeegd&) ndl&lated coupling to
eedftd HiGALAON0S A a&%n%ehavmh%@ﬁwﬁﬁ{ dc&iﬁhh@&iﬁopyl amine,

including but not limted to Fisher E€stérificatio
(an. Oné apﬂi@@@)q subsatttddoagetpenh i VBEHtZoom teMiMSatrg. nHydroly31s of

%%négiogo%y {)ire%iarneekéltgge 986 c%rel d %Qc%rmepqlsged %esctgrllcgréj methods
including but not Ilimited to H,SO4, TFA, trifluorosulfonamide, FeCl;, or
HgS04/H,S04. Benzisoxazole 107 can be prepared in a two step procedure from
ketone 106. Addition of the potassium salt of acetone oxime in suitable organic
solvent such as THF or Et,O at temperatures ranging from —78 to 5 °C is followed by
acid catalyzed cyclization. The acetone oxime addition is most easily performed by
addition of a THF solution of ketone 106 to the salt at 0 °C. The cyclization can be

accomplished with a variety of acidic aqueous conditions at a range of temperatures.
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am nopyridine 120 with the exception that the sodium
azi de addition can be acconplished at room

wo esvpeerasur e. Cyclization (achi eved as descri bedr/abmee028649

for 10 im dazopyridine 121) followed by standard basic
Bapone f iepatodoneryi veyslizatiodazis  gogeinglishedl 2y  treatment of the

dr ox te 125 b ) d ' i mi .

e P 5508 P GRBb l ARG 68 et a
RIR&E d BlaBspehatfInUE Rmb YenZigdixatd1én 108 dist szcoadplidhedBising standard
PyBOP, or DIC and the appropriate hydroxyl an ne. )
piocedures susblag NG o NRS R LA 2 Bydeolys el osica JAP deiTormn gappxylic

N by inill . . palp
BRSOy DS, Bt
hyﬁmgwtfammeor Snide e 240y lstht:jlwrdl ?bqﬁir@lp?b¢®rmﬁchﬂing but not
nmet hod o reparing _conpou Il . . .

o6 go PRCHIEOBL BB a Dlodnd s PRGBIHHISPHES hEmin of amine.
iqfehﬁ'ﬁbagt ﬂgvcﬂ@{‘dn‘faté hyBF Emﬁiécfl;l 23&8@6%}1319&% Wﬁceg’i by initial

dichloro ane 1s reacted wmth a Lewi's ~ acid suc
zomerdioom des acid chioritenbptstandandr methods (Qlkmedaby addition of the

di scl osed. by Katritzky et. 20 .al J. Og. ..Ch 003..
udroxglaming 37 amincy £ iamidngt 25 SaggReRY 3y Hgpiving an
REQ4EE estt&eoiscar%%féym N0 Nfoflawed b¥, teatchedtr withithe appropriate
rrng system 128. ndensation products 127 (i.e.,
sulfictensde arshtedfarnagingdasgd in diiable organisl solvangsych as THE. In one

L

nineDI ﬁ?kl@d&tw,teﬂﬁfiér ned (50 ) eid THFdfoleiwey| @edtment with the
|

di et hyl am ne, pyrrolidi ne, piperidine, 25 norpholine,

epprovhgte shifenamifigend RBRet hyl al | yl ami ne, dial | yani ne,
and N-methyl benzylam ne. The ester 128 is hydrolyzed
by st &cblemel2dhpstratesias alteonativiemeted, fonsimthesizing eapppaundgof the

id . ted to h : . .
oy BB AR B o R SR o oomice
EOCIiiOBine dyMmak.in %ﬁitziﬂl@oa%'hdid fitven@ppctops DA, NMP or DMF at
hydr oxyl am ne. Alternatively h)égr oxamat e 129 can
t

2 ’ p be
stevpled demparatuigs rawzing Spm W0il30 T CalSerealraliedym eatalysts may be

car boxyl i i dit.0 iyd, C i.oe i.wat ed :
SEPRN el bl Ry e AR, PUCRGRPYE FCpasdhas wit
mgaRdaxstichnasné@ppe3 Hphe) 2RFSI0BRYAD. PETHIS20MD4ADRBEASitrile 113 is
Schene 5 illustrates an alternat]

PFERE REmCHFEInAG &8 FRSTCRORHIATS Fyatigre Td:dbas, and dppf in
mpﬁagf}%g @ph gAmﬁfoaBQnQRHf‘JzBlél 119 dazRlpkeparad RY 4 bdlb BRP procedure
from nitrile 113 by the addition of the potassium salt of acetone oxime in suitable
organic solvent such as THF or Et,O at temperatures ranging from -78 to 5 °C
followed by acid catalyzed cyclization. In one embodiment the acetone oxime
addition can be performed by addition of a THF solution of nitrile 113 to the salt at
0°C in THF followed by warming to room temperature. The cyclization can be
accomplished under a variety of acidic conditions at a range of temperatures. In one

embodiment the cyclization method comprises treatment of the oxime addition

product in MeOH with 2 M HCI in Et,0. Halogenation to form benzisoxazole 115 is
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nodi fi ed Manni ch reaction procedure devel oped by
Kercher et al. (manuscript in preparation) is

W0 bdosmri7sd ed. The reaction is generally carri eBCDUS2004028649

conmbi ning 37% 5 aqueous fornal dehyde and a suitable

aar&&g hsrfleg ‘L%mgcs?aﬁlﬁgﬂd eﬂd'l)&e%{x}/@ fth agﬁ@s;]glt SEOPRAY YCompound

am ne can I nC I ng m ted to

mﬁggl prépared in pltp;er%eb prycedure gboiptisieg Ididealysiy lofirgstee, 115 under
N- BOC- pi perazi ne and 1-met hyl pi perazine. The sol ut
dtangdaidn Copdidionsr aifeahyhie ?%TeéP‘?f}dﬂ% ol B féwed by

[L%é(fﬁg@l'an NBHIthe aéatrﬁc;xa)ﬂg oﬁd to y . | hidmi 61 by 3sttﬁld§flfj coupling

ropriate im Ine 130 are
quabdntdsaluhq‘(uchnigiénit n'Bhdlmfmdl;nto hEDEHEIORtN AyBOP, or DIC and the
preferent| |y catalyzed by a group Il A [anthanide
{3PPYaPEate hy 3‘8%’%?‘35163/ scandl umtriflate, though

alternatlvelylt may performed using an e
pr ot i SSchemd (UﬂlEmt‘ﬁronFI@‘e)thQS]rOfélY’é Sﬁlé‘é}gﬁg%%‘ﬂ%{ié&? formula 11
gpg | TE18rohl ot ?cg@sll Ne! B kéﬁeﬁ%ﬁ{ Iz1%1dl‘ﬁgldroxymﬁotlmc acid

reparing conpoun For I'n° Schene
ptigp aseat il 0N infwdstaps. nImnthe Hiydtistepol A,éec[mydioa)}'rpgﬂhmh nad eflfyl ester

134 via_ reductive al kyl ati.on [l ustr
117 R o g PR a rosEs o} AP yaSy Pioride or

pcfnf%B?f @rﬁoxflﬁep”h{ B BRBS@ARIh@CRlorination is accomplished with POCI; and
I mdazo[ 1, 2-a]pyridine 132 and a suitable

ditiNeat dewgech teanpeateres.e dlipdrokysis mit tho dsswtieg dashloroethyl ester to

tméaﬁ'%a?mw%?@%t et et Sedoatlspadtifh cBth 419 can

0 PRipEredOby alRprodation Sof Mk htbpetty ehibgdititee®, aniline with KHMDS,
ace onitrile or 20 tetrahydrofuran. The reductive

AFRARBNGHSIGS ot LDy atasvotmesies 601 feabield io appropriate
t ee eal so{\%gtr él%ﬁr 5 5 d 13I i ﬁ% é%érr}"o{lmecflﬁr%?g(%@&?of?&ﬁf)b)&/hc acid

£ uran at- room tenper
by st B@d askihiingd o aboMa (o3t IIh ares embudiieteat, R'depxoﬂdnatlon is

the correspondi secondary.am ne 133 can opt.i.ona
secomifuet i h EIVERE T T i TR follovted i pftion of cirboxyic

o P 5%%%5? .t(?fb%g'n t%ﬁ”ﬁ)% LL bulyiho © @ﬁ@@@ i ﬁ%e& ®h three

faC| Itate i ng sequent eps I'n step 2
tsteps éstne aniliae AY2Ar hi tyxzé'mst [steps thanekabutys essemis fprepatdddry treatlng the

@%}fgigﬁﬁﬁg dzl@ﬂt Yy slt %t L9 8s :-llgﬂ%[%? ﬁ)gegﬁ]gnver plggra{“u?'es ranging
| i6h Y8i 50 MQhe kddBhd ‘§f€lp,t QARRCZHOR addRd BOhe teft-baby® ester in

and the appropriate hydroxylam ne. Alternatively,
@Mﬁoateﬂ@a‘t@ TBe awino iadince b isdréeparedioy resiuetien pfjthe azide under

B RSk LRI 2 RSO0, PG A n
fp?bsieﬁwgf BY gad Bhif s,/ MOHYH éheydndtiddir@entPihetaelieiredlction is
garczggrgpllshed by treatment with Zn dust in a mixture of methylene chloride and acetic
acid. Imidazo pyridine 121 where Z =F is prepared in two steps from amino pyridine
120. In the first step, fluorination is accomplished by treatment of the amino pyridine
120 with SELECTFLUOR™ in a mixture of MeOH and water or pH 7 phosphate
buffer. Cyclization to form imidazo pyridine 121 (Z = H or F) can be accomplished

by treatment with chloro or bromo acetaldehyde in suitable organic solvent such as
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if present, are renoved after coupling. 38 WO
2005/ 023759 PCT/ US2004/ 028649 Schene 7 illustrates one

waoredosoeB7ed prepari ng conpounds of Fornmula |11 .PETIUS2004/028649

Schene 7 the prepar at| on of

D O s BRSPS B e gbaimens

Jc%hidﬁoﬁ s WRaBERPbP BaBESEnt With SeHibrdRdNallieHyat i ianBlOEes 70 °C.
oroFyrldlne derivative 135 is converted to the 2

5‘\llff31d¢ta’z @pihing dilAeap e ceryericd fo \moﬁllprhgﬁéﬁra@ﬂﬁé twyisteps. In the
rferat té Or&hlonngﬁ&é{s%ﬁr%nngc‘f e ls{aig ftl%ﬁg %%cg”as%cs in DMF.
’ne W Ooropyri di ne deri va i've

LIﬁ rtE@@édoM@ sRpgéstérificatiby emt bs uctievaed HMtalardiMatiaids including but
el evated tenperature (50 to 100 C

Rohy e HoBAPPeHE iSon M §2é@4MfFWt19HeW“h TMSCHN; or
pAser: th@ogI?o qﬁi%bor t<lh‘iz3 f@h'ﬁ@[p%rbgﬁda ?ﬁ)b&i%’oove for

ori de or e appr opr car boxy
anmdoliﬁldmdmdf)l dithothenexceptiantthatr ite sodium szide aztddmon can be

unreactiv ani ¢ sol vent h as | or onet h
FREOTRIIRG 00 OaBrEEPEIGe  (XUEH B (hieHE AS Jescribed above for
1H1@Jz€¥§1‘?d1h@e121) L Oﬁyls%Bﬂﬂda%ﬁ@ el orﬂﬁﬁétﬂinn @ivek Oimidazo
provide i nternediate 136." Acyl ati on of

tpydidaei 1r2<4pﬁychioxma¢ea&ia¢amebmpaved y‘romeelda@t mﬁazcsmuilmfym or

d d tid th.t
g&%?&sﬁj‘lﬁs PaBir DoAY proloun®L REREET Byt by G, g mRCvHOBL
\tor BIT dducCthé epprepiate hp@loxylafife dAItemEtEw H@Btoxamate 125
PyBCP or DIC. The internediate 136 is converted to
3:ag|h@y;prePaIe(Q i }we istepd by [iRitizl sQmpFsiel fggthfgapldoyhlonde by standard
?qﬁwefg 1°‘ai EY g@dlg fstﬁeﬂifdlrﬁ%ig orus oxychloride in

uxin orone ane e ester 137 is hydrolyzed

by st ard sa on|f|cat| nd.the resulting .. of

acid 1 e%lgn bt tB%?felaPe%lt%m%wﬁyH]regygnﬁf TR59 gy comp

Sormdar oL Pepi | aibely mcﬁb@gﬁ@wrﬁsmimw@megmutn RAOkuitable
limted 20 to / PyBOP, or DIC and the

&EB?T@?) splyent swph @@@hlqmnﬁ@lancmof élpqhgirpqtbqi@p is reacted with a Lewis
ha%(%{ sug %EI%C %g’omlﬁ@ gm? &% LREAL ﬁg Qlclt &Qg)sés d(ﬁ% by Katr(ljtzky et

conver si on € Ccar e acl

il F i, Them(t2003] 66 e%tsm%bmmgd&mh [TEQQ@O[SS 3209 3213) to
fol I owed g addition . of the_hydroxylam ne. Schene
inrevide 1the Ssdialkyaminonsidaznl | gralpiiding reenpismd 281 Fﬁ%densaﬂon

Sp%(méltsa i7VIn Zg([% iiéhsgt%}[s %l og(Qle b§1¥{6ttll?fz%le§arﬁ a secondar a/ amine)

nEthy I SOXazo errvatives 1s I ustrate
can be generated using benzotriazole glyoxal and any appropriate secondary amine

including, but not limited to dimethylamine, diethylamine, pyrrolidine, piperidine,
morpholine, 1-methylpiperazine, N-methyl allylamine, diallyamine, and N-methyl
benzylamine. The ester 128 is hydrolyzed by standard saponification methods, and
the resulting acid can be converted to hydroxamate 129 by standard coupling
procedures including but not limited to EDCI/HOBt, PyBOP, or DIC and the
appropriate hydroxylamine. Alternatively, hydroxamate 129 can be prepared in two
steps by initial conversion of the carboxylic acid to the acid chloride or activated ester

by standard methods followed by addition of the hydroxylamine.
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Compound 141 is prepared from conpound 140 in a two
step process. Methyl ester 140 is treated with sodi um

w@ziode237sw 3: 1 acetone/ water at el evated tenperetTIUS2004/028649

(reflux) to effect nucleophilic substitution. The

4- azi deri ive is then isol ated and heated in

v e SpORE 3 Dlislifies ool EmATRF ir5aFo<p AT PEHEARE comPunds of the
b faCllli TR pEPatation W 3Sateiemethdhimidaas] 13D apstigined 431 using the
hydrol yzed by standard saponification nethods, and the

maedified Adannicly rragtjon pragedure cdsmeloped: byiearekat ¢?oal. (manuscript in

LB TSR EREH T8 i 7+
ntedusNfdredldeBydeDehd HOBUitatRy Bokine G 6l Cacutshitriie/water.  Several

appropriate hydroxylam ne. Alterpatively, hydroxamate _
1Secondary [REURTSe AR cRF ieplQxed ichpling,\put fiqt; fmited to pyrrolidine,

PSSR ookl FALIDENI MO bR g
arihi $olarionodf tunmeharalr foxmblehye. isStiSet efoe appriokinately dtadfsan hour

one nethod of prepari cojpounds of Forpula V.. 2- ..
alies M- tras rehdsi iri1a0, g4 BF Ampronmate S 3ol arilppidige 130 are
:s%g@%'ﬂlnﬁs RYdeddi PR HAfinicR réictidbls§ReRlRRaIPLEMBPERT by A group ITIA

step, Sonagashria coupling using _ _
TMBhardde \tHifate, prdatablyastandivrasteiflajsal thawlihuitematyvsigtit may be

?pgﬂﬁgg;l%f E%ng% ESu:? %:%c%? ! ptjrgtri]ﬁ%gd @%?Ié -él;g&q)gorr e%tedattemperatures.
Cat ol ySRETE g QST napleT Sl miftid Bf rébariig. compounds of
%%éfad Pfth.ScREHE fg;% 'aliélprepfrgl(igﬂg Bfgi%Qﬁgorﬁ&gylimidatzo[é,rZéa]pyridines

a3/ dppf. Suitable am ne bases include, bu e
nid4 tia ndduetivet alkylatiorB iy, illkxiraitegt. s Ihsicp 1, ted-aninouistopiyidazo[1,2-

amne, T am no idine 144 i.s then prepare b iy
lhgtine B EriscioRY bt BC aneiepide anapa- EORCL | grpyridine 132
Sihah 2 aguiRECAmidt Mafag, stah@lrd OtoBECtRY hRMWEsT aithoks tNECN)BH;,
nitro group using either Zn dust/AcOH Fe or 15 o
IOy %4B%(9A|q)3 withner pythpdl Hhe additipn; afsaggtic acid in a

directly in t i zat| - o -
Ry FrbebE UL B GEL e 3 Bl Sy St o
aefistiydisfitin. WIhd rddG&iveraniiivktiani@d geherally acdongdishat batdatment of

to the cyclization. When Z = F, the 2- . .
dhe aldsbleaterivetpyer 1 i Widh fhashine anchacstie acid g sgtedydjofyran at room
Enplted sty PR OO IRO A8 08l 55 11,
amnesgundigedcdndaty arainerld3 aan oppgmallgibeerdiééiedy foh example with an
Oac$d4l_ag{.lé ;Jroort)gc(teirrllgl c;uh s%rc ’é! lteemal?t(fll carbamate (BOC) to facilitate handling
in subsequent steps. In step 2, the ester is hydrolyzed by standard saponification
methods, and the resulting acid can be converted to hydroxamate 134 by standard
coupling procedures including but not limited to EDCIYHOBt, PyBOP, or DIC and the
appropriate hydroxylamine. Alternatively, hydroxamate 134 can be prepared in two
steps by initial conversion of the carboxylic acid to the acid chloride or activated ester
by standard methods followed by addition of the hydroxylamine. Protecting groups,

if present, are removed after coupling. .
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in a suitable organic solvent such as DMF at room
tenperature in presence of a base such as K2CO3-

w@E20080x3759 ¢ aci d 149 can be prepared, for exanpdBUS2004/028649

usi ng one the follow ng routes One route invol ves

pa | a|d$ E}F‘@g%d \l@%}ﬁagféﬁiérg%%e f pr avnmné I?;ompgﬁ)l{cﬁprfi I-%tn%m’ﬁ II. In

subst

XRBheRRY T ahe| pepardtic] T Bmm[ﬂéa]mhzbl ,3-Hlpsridias edertvatives is
cross-coupling can be acconplished with palladi um

oatlara}@t PRGOS PEsppRee ffons peAPeINdDIE, Inpiwo step process. A
§bl tﬂglefun%{} Al gk&‘eﬂ@hlg{qpyﬁ{@g[g‘%% g%f ﬁmléoco‘i@e&e%o t§& the 2-

rum ca ut are not
|1r:j datgﬁd) yﬂdlnE’d bPATERItiofrd GA dg{diaz,lne PdZ{Hed aedctioands  generally
P 2. Suitable |Ijgands inclu but
|4Cﬁﬁ>meﬁﬁh@ ® bypieRpion oppprazigg Vit t%\i it fgpyagive 135 in an

%%%‘?ﬁﬁfg%%*ﬁ?%&ég‘e“"“% ISV 2 2?%1'*\ A 41@“&4&%%'@%@ 50 to 100

The sec route invol ves
r°@)ct iThe 2xhydrazinopynoer ia idnodcy]adfeday iy thedappeorirtite aarhoxyhc acid

t appropri at el stituted 2 40 2005/ 023759
BERAOSDER e oBHES- FR{TeHB it POBERGCHL Mo, APRIAPAAE sboxyic acid
L@y &P ok rlﬁlx‘é@narﬂ@dﬁ&é:m sSi0dk vrddttivaOrdaie: k¥Went such as
conponents in a suitable organic solvent such as

x@lt}dnmmethfmleu@n‘é inDleresenpp/ofae suihll ghase such as triethylamine,

eratu 80 to 1
hEPay BB okl binrRbe Rilfinidiagd 25" S RRoR e he 2
G5tdIopTHiine ajaBoxiehiativel§i b 4nipdistiddeny Qt@ﬁ&fdepb;ﬁldb}couphng
functl onal i zation of the aronmatic, ri rbg fol | owed by

axpepduresnwith the @aprEpriale caghaxylic pgicind ARRTPPRERLF SQUPling reagent,

mflﬁgl?ﬁg’ifg op ﬁ%ﬁ%@ t& %%&%?ﬁ tPta))';BQﬂjé o gﬁgfj ngg Afethddihte 136 is

f doneérteainal 3-z1RY1-[ALR, 4 Javazblops, 3 Sapyaidiyel 3 Tchetreas eyt with an excess of
convert the nltroare i.nt e de i red rene
apephariexychiards 1g T %1%31953[1 rofcthang; o JBh&tiFp RS is hydrolyzed

r@s QR @ AR fRatiBh RG] A the! RsillGhd a&@ lJltI-S%Soant teconverted to

t step to prepare 10 carboxylic acid
choid@tainace 39 biratandardydeptids edquhng hnr@:edms km@cladlhg duedot limited

mcvﬁ@&,dl?ﬁ rEISPé R&‘g %,eu din c&krj lﬁ'r:(ﬁmf léls,%]?l%l% g é&l%rnatlvely,

Q%{) k€1 B¢ %ﬁeﬁeﬁéﬁ Hﬁt“%oﬁé@rﬂyelﬂltia@ cORRERNABEhE carboxylic
by

st andard cﬁooptl e coupling procedures including

basid teothe lapidh ahdatidecor FEratedener, byrstadard nwﬂmﬂs:f@lﬂmmh*ev addition
PR IHES Can be prepared i two ot eps by
niti aéch%r%réverlﬁlstrar}eso (f)ne:t rrrllgthgg rol?%)r(éf)la{'iﬁg compounds of the Formula IV.
In Scheme 8, the synthesis of 3-methyl-benzo[c]isoxazole derivatives is illustrated.
Compound 141 is prepared from compound 140 in a two step process. Methyl ester
140 is treated with sodium azide in 3:1 acetone/water at elevated temperature (reflux)
to effect nucleophilic substitution. The 4-azido derivative is then isolated and heated
in water at reflux to effect cyclization to the benzo[clisoxazole ring system 141. The
ester 141 is hydrolyzed by standard saponification methods, and the resulting
carboxylic acid can be converted to hydroxamate 142 by standard peptide coupling
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pharmaceuti cal conposition for the treatnent of a
hyroesdores| irfcbuding \bart dios dirdied it BDCHHIOB:, WyBEP, or DIC and the

e SeS b apeut L ably ol fegtive 20, ATBUT, Oy 2 i o

p{{é{ '@ﬁﬁﬂfa'l Gé}{de)élcﬁp&fecﬁé @zﬁb@xﬁﬁlatcnd to Rﬁé)g(ﬁél‘ ghiBkidd Xﬁﬁéﬁv@ted ester
re harmaceutical 'y acceptable carrier.

ohmestammd)meﬁmds folbwed byhedditao efithedpdraxyiposeé-t i on i s

for the treatnent of cancer such as brain, |ung,

SquanDSIéheﬁﬁl 9 jlhistradsiene nosisid af, prpmﬁrgeaﬁmmunm efifbrmula V. 2-
ovari an, ost a

k kid
CShlef%gﬁéqthﬂL@g%ﬁa@%@be 168 sen g %ﬂnveﬁ%w&a%@ Pyyidige 144 in a
t deOdt gpe éﬁuggﬁce[n e AP AP K ofHRMH llng TMfS -acetylene,

ar ma compositionis for thet
n@ml ammmebasu,spalﬂthenmawysﬁ endibrgaalcohowndsmhsaa d)MEsTHF or DMF

BoteeEet Grorp s ut b0 P 61V he diroasPRlin Pifbine. - suitablc

W&ﬁaﬁlﬁp péﬂal&@f"ﬂulludé_ hgut N8 NhbONIMkGP the! Rf(ﬁidﬁﬁ) a Pd(PhyP)s,
phar naceuti cal conposition for the treatmnent of

p%ﬂ(BPb:éI@lt ped dedhazélfim)f Suitelle emqnerimseﬂjinnlglde but are not limited to,

rat i Ul phr| ti
P, L e e SRS Tofilnd oidine A gpen prepared
PR} fendval of TEHETEMSWroah ueextarkiasd ccﬁldﬁﬁtﬂfséuaeluhs &0y in MeOH,
effectlve anpunt of a conpound of the present

fellawed o, reduction 10fnther gafse oeramEs isprgT el @y dpsigidH, Fe or
| | ts
PR U2 5P A DT i

Tieactiony eWheIDZ Al antindmiriine D44als mlahargamailﬁmdea Istandard condmons

conposition for preye ion, of blastocyte
wﬁ? Neihin DS ﬁncmwa P4t 8 i ¢ gatipn. When Z = F, the 2-
L1368 Peithinelidins T iherhédSte Sis SHTIYE wAlh RFCOTRAWHIL ¥ DMSO to

the present invention, or a pharnaceutically
auepqyt sdnhivo swirtdjne ;bﬁ)dr@:g:luatldwm ge phaeelofl, S-a]pdmdme 146 is

cecompi o8 et ERodeuind B W0l R Waroxytamine

tiheaduvitaBledrgdii® §39&t rsﬁélﬁisﬂﬁMPoat\&@%l{Eﬁﬁ%ﬁﬁé fh Presence of a base
angi ogenesi S in a nmammal which conprises a

tueh atpé‘éuGQ:sal Corbexyliscadid d 49 rpeurbe epared dap ekaraples usipg one the
PERREING LANENt LORe Bt B ROLMRGEHL | 5ahdd ARERRLAR win

PepPEIPRA R Isﬁlﬂdtlh)ted bromobenzene and aminopyrazolo[1,5-alpyridine 146. In

this case, the cross-coupling can be accomplished with palladium catalyst and organic
solvent such as DME, THF, dioxane, and toluene at temperatures from 60 to 120 °C.
Suitable palladium catalysts include, but are not limited to, Pd(OAc);, PdCl,(dppf),
Pd,(bda);, and Pd(dba),. Suitable ligands include, but are not limited to, BINAP,
DPPF, and (o-tol);P. Suitable amine bases include, but are not limited to, NaOt-Bu,
KOt-Bu, and Cs;COa. The second route involves SyAr feaction with

aminopyrazolo[1,5-alpyridine 146 and the appropriately substituted 2-

40



10

15

20

25

30

acceptable carrier. In one enbodi nent, said
phar maceutical conposition is for treating a disease

weedosors from t he group consisting of tunor PCT/US2004/028649

angi ogenesi s, chronic inflannatory disease such as

umatoid arthritis hero cl ero i nf.l
el ol el e o0 Eiecii B SpetsPr s BRLBY Hiking the owo
baRHFRentd ifla §1§i|ta%leo@l@ﬁﬁ18 ,sol%ﬁkgﬁtﬂe&s xylenéd] @d@inECDMSO or DMF at
retinopathy, retinopat premat urit age- rel at ed

ot g (Hlofs 150 80nn Rl |4 b comdteaapgyed in the
Flfsaa%‘rséouPllligaE&c%n%tlgzt%g saéE‘)éngﬁ]S%ﬁ} kocp%ld 149 is thexf.ﬁ)repared

crea ros cancer

IV RimCtiomaliahtieh oethat zﬁSmhﬁ)c alngﬂbh@\decbfoytd)@@attnoﬂg k the first case,
h erprollferatlve di sorder in a nmanpal { hat
Cl%_ﬁg}qng]égatlgg iyl sssdialaggnationdiader siandsed coc{ldltlons with either NCS or

0088 AP B C R ¥ sElchBThie! ﬁnﬁ:goﬁﬁ%h‘ﬁﬂn AboRe ?g{zﬁ&@@ r Hemistry to

the resent I nventi on, maceuti ca
axoneq-rt ald eitsatdne infor thdr digired at'qndrm’[ aylthide (ﬁﬁiirol goon geduction;

odi nent, said.nethod rel ates _t he tr
BreB e dirl e RS AT PROIRRRtO huéﬁ%@a ttﬁfs "ﬁatd%tFp to prepare
gﬁ%dx‘}hc R&ACTRAL SiddioB T the REIAN moRGEK Thiseé! be achieved using
dney, ovari an, gmostate col orectal”, esophageal ,

tmﬂatdulmcthogs;nmc ogi duit not hmycmbu th cKMds, NaOCVRuCl; or

ﬁg@g{ﬁ%ﬁgg? gh”‘%‘%ﬁlﬁlgﬁ Ca Hé cgd Hg%at e |c|op\éerr§etd t\9 ydroxamate

djisO e lstapidfird %’éptb&f”(ﬁ)ﬁpﬁwgi’%rﬁééﬂﬁte% Qhclidifg Skith r(oe Bmited to
psoriasis), restenosis, prost at e (@ﬁg )@ﬂben
P

pﬁlfé@I/HﬂBé, HyB@Ps mdﬂ&ﬁ (dmbrtblg 2PIepripte argingo Alternatively,
h;rdﬁ)tx%%a qeé]a%sdolr Etg’r t#eﬁ)@%@ﬁﬁf#ﬁg {:orﬁ/ﬁgstlon of the carboxylic

perproli

cRIMI theacﬂcﬂlﬂdﬂ(ﬁtcﬁrabngaté@e%ihy dvardard mathods followed by addition
t her apeutl cally effective anobunt of a conmpound of the
pidaehydroxxl@ntieon, or a pharmaceutical ly 30 acceptable
salt, rodru or hydrate thereof, in conbination wth

an ant 1gﬁq;1tlogggﬁtrelatzs W Q]mglpmvglg:omposmon for the treatment of

Efcﬁr}{%gfpggﬁ)tg{raﬁlﬁg Igdﬁlg{dgefs ; %ﬁ%&m{a‘i Wcthhc%ng)rri%gg a &%&%‘eﬁﬁéaﬂg effective

ating ag
ricuneobf 4 esmpdunidefeial ;&Eéelngmaeﬁtidml, ot 4 pharm@tauichlly ackeptable salt,
inhibitors, cell cycle inhibitors,, enzyne inhibitors,

{PEPEVE ofFe Pidrate; ﬂ}ﬁf%’lfst 8rd,a phyrtgruiselly esgepiable carier. In one
;’!gfgio‘hhﬁ&ﬁanag&ghamﬁeéhgﬁgﬁéom&@woﬁ% @&Stihé tfeaﬂﬂhé?h Pk §ncer such as

anti - gens e i'nvention also relates
resinpdurgyf synaaodusngelabieddzat gastis, pandreaﬂlnejoreadu dead, em:qk renal,

hat co es adm njstering to sai :
3%%? p@mr%agap{c&;tat coﬁ)rectaﬂ esophageal, testicular, gynecolog ca or Z%hyrmd
cancer. In another embodiment, said pharmaceutical composition is for the treatment
of a non-cancerous hyperproliferative disorder such as benign hyperplasia of the skin

(e.g., psoriasis), restenosis, or prostate (e.g., benign prostatic hypertrophy (BPH)).

The invention also relates to a pharmaceutical composition for the treatment of
pancreatitis or kidney disease (including proliferative glomerulonephritis and
diabetes-induced renal disease) or the treatment of pain in a mammal which comprises

a therapeutically effective amount of a compound of the present invention, or a
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to a method of preventing blastocyte inplantation in

A ey, BRIk e RB PodrRL el R Y Prarmaceutically

CROBANE catict.he present invention, or a
pharmaceutically acceptable salt, prodrug or hydrate

ther eofpe HD&ht RV ﬂe%eﬁb%%}fa%%eﬁﬁcél QohpBEitiBRFor0the prevention
treating diseases related t vascul ogenesi s or
mfdﬂaﬂg@ryefsmplamtataommmmmmat whighspingasesaal thempgtl@cranllryfgeffectlve

, Lq?mo“}%{g gﬂ% g‘ﬂfﬁﬂor%% q d Bﬁ%é‘%‘g ﬁ}l{/teﬁi%le lﬂ¥ P Bﬁgr%:atg?l\{tgza y acceptable salt,

8RB Ge Uy iraR thoreat 66PL hArthas@lticall PaEptdBleardey dr at e
thereof. 1n one enbodi ment, said nethod is for

treatifg hvihEGAIRoSRIRG &f afﬁlﬁﬁlﬁ&ﬁtlgeﬂoé&lﬁﬁﬁinsfdrntgeatmg a
of tunor angi ogenesis, chronic inflammatory di sease

sdisdase selathe doraasiudogenedis pt argioganekie rio scinempeal syhich comprises a

fla di seas skin di Sg3 S h
SRRy SEBBIEE oTGUang <t REPBOGKEaT G obiggy hvention, or a
%tﬁ%ﬁ&deﬁtléaﬁw RRBALBIY salk SrbMAB I My dfite MeRFBLndi 4 Yhar@@eeutically
rel ated macul ar ‘degenerati on, heman%l oma, glionmg,

n@lcemdﬁa caKtigios iin Pneaprpbetimantel saish 8 arawcettsmbﬁ;pmpp%@n is for

Al
RT3 3855 B B B AL e BB e, chon
PihGa@Rfatdri Vdibdas©buciloras feamamid uktheids,| ythame@lpﬁoaisl enﬂammatory

salts, prodrugs and hydrates of said conpo
dlisegse, skimdiseaseh Seeh eﬁpmagls,. FRFERE] R .Sglema@la diabetes,

f &5b e?féafmhgpat}gatﬂeﬁmﬁ%% rhtg’r Cf@l:ﬁ&{‘ ﬂ%gla?%egeneratlon

havi ng psori asi erosi s,

| hemgan@Rmes r ghorb@nmedmmmr Kdﬁvm saenooTae and commne rbreast lung,
ski n cancer, qﬁér of t ead and neck, cutaneous
OPANEFSRHG PEQRIALF, naaﬁ’éir?ﬁl iCAREancer, ovarian

cancer, rectal cancer, cancer of the anal regio

st omachheciavension alssl igletesdp @gnetheg effeqating ﬁé’é’?erpmhferaﬁve disorder

Lass ﬁl&%ﬁ[ thablo rli's%g géﬁ%ﬁexﬁrg@rsﬁld(lﬁm?ﬁﬁl H'ﬂ?err%ﬁﬁtlcally effective

sarconas, CarCI opI an
200U 384 B&nﬁﬁﬁidUSZE@ﬁde@éh% fentiegioc a pharmactutidally acceptable salt,

VGRS BV BT ToPTe RO S SRR e Gt deament
CHMGREer@lich Reb R0 PHRY SfuanfREEl, ‘tﬂ’etddtef] &astic, pancreatic, breast, head,
neck, renal, kidney, ovarian, prostate, colorectal, esophageal, testicular, gynecological
or thyroid cancer. In another embodiment, said method relates to the treatment of a
non-cancerous hyperproliferative disorder such as benign hyperplasia of the skin (e.g.,

psoriasis), restenosis, or prostate (e.g., benign prostatic hypertrophy (BPH)).

The invention also relates to a method for the treatment of a hyperproliferative
disorder in a mammal that comprises administering to said mammal a therapeutically
effective amount of a compound of the present invention, or a pharmaceutically

acceptable salt, prodrug or hydrate thereof, in combination with an anti-tumor agent
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urethra, cancer 5 of the penis, prostate cancer,
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Avipal i ek . S
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phar eutical conposition for jnhihifi abnor nal .

Cor | ohtwreriors SRR A armebie, s bedlily BB oridney
CREAA I fantRE thitr RefiMsed MtBAIsk@ihg t8said mammal a therapeutically
pharmaceutically acceptable salt or solvate or prodrug

teffactind amount ebbeomapduod ofi the priesephouvantion, ar a pharmaceutically
chenpt.her gpeuti c rej amounts of the
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fﬂﬁ%fﬁ%@?&gﬁg%@ﬁ%&g ?c? t@ ?I'%\E& ?of%fé%vggﬁrllgv glaétgcyte implantation in
CHRRRINE (RRSHM e R ARG foYsaik AWl thefapaiitically effective
one enbodi nent, the chenotherapeutic is selected from

t ameoung pHa poroperidsfithgypresenpinventian, pha phirmgeeutically acceptable salt,
alkglatiﬂg agl Ets anti-nmetabolites, intercalating
HPTBESE MEY? 3 B%h factor inhibitors, cell cycle

i nhi bitors, enz S, topoj sonerase iphibi.tor

bi ol og’ilt?alll?‘iﬁggﬁ%{g@ _rfﬁl_éﬁe?i ré mgﬂ-to?i _ﬂg:}Fﬁ?HB%, diseases .related to
ARG NSENESS Br aABiogBishi 1O Sman@hsl At codPEEel IRMSnisTRing to said

invention further relates to a nethod for inhibiting .
abaromahp tleshpeutjeadiy ¢ffective amenntneli 2 eempouadtdfrthe gresent invention,
hyper proliferatijve_ disorder iC t ho ri

e PopaRY Rl T pe ARG P oy aRR, ofn one

tdhgbdiR&RNEaid Meaidld i Hor @datig aphisvasPstatiddCRbmMthe group consisting
acceptable salt or solvate or prodrug thereof, in .
cnimeatansiogenasis. ZBroninflaarnteryedisgise swhepeirheunpatoid arthritis,
U S 'RY; <
SRS AR Ao Sl SR RO HB| e,
i anldi bdlérodgmnab rddabeeds, dedbetigrretvidpathgy rétirmdhihwgof Ipeematurity, age-
erproliferative disorder in the manmmal . chnj ques

hy

figlatednR AT Se8FerRTion A TRATIZIAME, PRy MERRORAJYHPOPS Fafepma and
- o n .

%\ﬁ%ﬁﬁﬁﬁeish ‘?-i%%é?%fc?%lg}‘&%_st%, cdién a&ﬁﬁam%gr@otmncer.

bi nation apy descri bed herein. .

ad_m ni ﬁ%ﬁ%' t?lgt %r% tertréa‘PéHO Qi ﬂdcoc%%(iu’igs tol'f etgé ;Mggéhi Ventlon, or
this conbination therapy can be ermne S

denahadeatcdlisr @tdeptable salts, prodrugs and hydrates of said compounds,
according to the methods of this invention include, for example, patients that have
been diagnosed as having psoriasis, restenosis, atherosclerosis, BPH, lung cancer,
bone cancer, CMML, pancreatic cancer, skin cancer, cancer of the head and neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer,

cancer of the anal region, stomach cancer, colon cancer, breast cancer, testicular,

gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes,
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It is believed that the conpounds of the present
i nvention can render abnormal 44 WO 2005/ 023759

w5284/ 028649 cells nore sensitive to treptTES1004/028649

with radiation for purposes of killing and/or
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of a conpound o pr esent i pvention or
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met hod of and to a pharmaceutical conposition 10 of

mmtmtarmgem) mal cell growth in a mammal which

conpri ses an anount of a conpound of the present o

i nventThos imentien plear refatesutad aaxbhaymmémlactﬂn@@mm tor inhibiting
t hereof . or

“Buva ol ByiR s BuPtrRdl et (i af i pfgcompound of the

PN inOéntRAE0OK p]ﬂ?ﬁﬁc@iﬁbﬁ‘ly%&@?taﬁl@'s@ﬁ e golVAt8Br prodrug thereof,
antl - angl ogeneS| S agent S, SlIgna transducti on

iip [spmibinatien vaﬁualanmppmﬁ 3 ehanotherapgydiss &herpm the amounts of the
'(%nﬁtglltpP?rrl] | Oe}(-it NSRate, 30 ﬁ{’odtru ugh %ﬁ %@/P 'h%motWeBtlc are together

oprOtl eRase'® tors

(cfREtivexinmBhibitir@pab@btrailas @bwtm hiMahy Qhﬁnoi?hﬂﬁpéi@és lake presently
g@ycl 00X genase 1) inhibitors, can he used in

APanet Brariy £ oge cabesimt, qhetqbsmﬁwg@éwﬂc insderish #Om the

h ti gal o} ei
TR, 17 AT P RSB AGHAEE B mtaolic
@hikfcBRENG Tantib{caice,c growith , favtat deltibitods, celf Cnylcbouﬂiﬂ)ltofi@ enzyrnes
IumraCOX|b dro of useful matr

(0) 4]
RS NBRIEE, PRIEHA B ArROREGS, HHChTPhGp angiogenesis

M iBRdré Zaridriil a}b%gns()ctober 24, 1996), WO 96/ 27583
( ubli shed March 7, 1996 European Pat ent Application

P %&55‘3@%‘7‘% ¢rnpad® K Ul BEEMoRRY FBh grown

D a dHNMBIOGr (treatihg shkypdreiolifeaative2 Bisorti®d 8yhichihethod comprises
el A rSE ST o e OBPRUYIS o BisPL BN on, or
'%‘Hgﬂﬁatce\lt?bally acceptable salt or solvate or prodrug thereof, in combination with
radiation therapy, wherein the amounts of the compound, salt, solvate, or prodrug, is
in combination with the radiation therapy effective in inhibiting abnormal cell growth
or treating the hyperproliferative disorder in the mammal. Techniques for
administering radiation therapy are known in the art, and these techmques can be used
in the combination therapy described herein. The administration of the compound of

the invention in this combination therapy can be determined as described herein.

It is believed that the compounds of the present invention can render abnormal
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(®yblished dhereind, h6) gRusepeaschatent dkpnlichidan No. 97304971, { (fited Tuly
8, 1997), European Patent Application No. 99308617.2 (filed October 29, 1999), WO

98/07697 (published February 26, 1998), WO 98/03516 (published January 29, 1998),
WO 98/34918 (published August 13, 1998), WO 98/34915 (published August 13,
1998), WO 98/33768 (published August 6, 1998), WO 98/30566 (published July 16,
1998), European Patent Publication 606,046 (published July 13, 1994), European
Patent Publication 931,788 (published July 28, 1999), WO 90/05719 (published May
31, 1990), WO 99/52910 (published October 21, 1999), WO 99/52889 (published
October 21, 1999), WO 99/29667 (published June 17, 1999), PCT International
Application No. PCT/IB98/01113 (filed July 21, 1998), European Patent Application
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di seasz co(rﬁ'k/tg)i %S in a mamml, such as a human, that
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jtd | [ f I
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Sr\f,‘§69§ﬂ§,i Qlleviating, inhibiting the progress of, or preventing the disorder or
condition to which such term applies, or one or more symptoms of such disorder or

condition. The term "treatment," as used herein, unless otherwise indicated, refers to

the act of treating as "treating" is defined immediately above.

The amount of a given agent that will correspond to such an amount will vary
depending upon factors such as the particular compound, disease condition and its
severity, the identity (e. g., weight) of the mammal in need of treatment, but can

nevertheless be routinely determined by one skilled in the art. "Treating” is intended

46



enul si ons, di spersible powders or granules, syrups or
elixirs), for topical use (for exanple as creans,

wWo@RosHEITsS, gel s, or agueous or oily sol uti oNSPOT/US2004/028649

10

15

20

25

30

aAssent

suspensions), for admnistration by inhalation (for

exanpl e as finely. divided powder .or.a |iquid 20

Foreeors e sifedicn ot s somadt i nprBidy §h o a human
kAR Sfdted af 1dasd h Faryi Kl thePAUMRRY )of MIEK], GindPiatiRBéghat is not
adm nistration (for exanple as a sterile aqueous or
dithifedstol preveringche dispaseppadition frosueroyriied ismagymal, particularly
intr scul ar. . i r . [ f e .
aRgy el S o B oy SRR g s tion but has
Ui yeryb&zantiaghosed Ods @xdnplie, modokting aid/ee mbitdtindghe disease
sweet eni ng, flavoring and/or preservative agents. 25
Swndigionsansieialigriating g dispaseconditian] e excipients for a

tabl et formulation include, for exanple, inert ]

di | ueninsoslgr o asse| acooweund o tha Eermdndt8, orc a| phagmaceutically

phos te cal ci um car bonat a [ e . :
d?%?‘ﬁ%@@r 53?{ Y é)éoe(ﬁrfl sﬁ%ﬁ)?’asfg% otg'r% Hls% %%gﬁ@ ofr?&a S%tni(%:ndudmg
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tageerdapgecwith wianfyrd RIGBRICSULEA Pradice afyA PRFMAsEYEGRl qpmagpsition.
h vbhenz e d | =0 t St orhi :
AEER 00} Sopl Bl ABD, Biret e hade 50
edontpisition thmdidnypriseek rcotipsumt of) thet Famudn BV, foe a pharmaceutically
subsequent 47 WD 2005/ 023759 Pé,'r/U 2004/ 028649 L .
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CHTEIFIgRT: CHPRSEHRIE OWIATSCPL BTAFRIES pHAYRS BF SREE); ﬁ@,r tgpicglguse (for
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Bl LS ST, Wl S8 k7 lbiton,
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general Ly contain.the actj i ngredi ent | i nely .

AR eGP HR ESEASH OO B EXHOPE s igded powden
agerat ?areﬁt‘éﬁh‘ admifaektion (i e&%?@%rﬂeﬁtaﬂle &QLiédls @¥®ily solution for
nmet hyl cel | ul ose, hydroxypropyl met hyl cel | ul ose, sodi um

" aintyavenoas, poEyteneeps.- oy intenmugeHar deing ©oF Agat sapResHery for rectal

gclijorgllnag’ia%lora éxa%llpﬁ ,ecro%p%giti%rrls intended for oral use may contain, for example,

one or more coloring, sweetening, flavoring and/or preservative agents.

Suitable pharmaceutically-acceptable excipients for a tablet formulation
include, for example, inert diluents such as lactose, sodium carbonate, calcium
phosphate or calcium carbonate, granulating and disintegrating agents such as corn
starch or algenic acid; binding agents such as starch; lubricating agents such as
magnesium stearate, stearic acid or talc; preservative agents such as ethyl or propyl p-
hydroxybenzoate, and anti-oxidants, such as ascorbic acid. Tablet formulations may

be uncoated or coated either to modify their disintegration and the subsequent
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Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral
oil (such as liquid paraffin). The oily suspensions may also contain a thickening
agent such as beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as
those set out above, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of an anti-oxidant

such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous
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arachis oil, or a mneral oil, such as for exanple
liquid paraffin or a m xture of any of these.
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fforebmp Bl doybimomeptoakdate) did cenlensatios prodapts of tlwrsaid partial esters

exanple a solution in 1 3-bytanedi ql.. Suppositor .
a4 B P oY oSG TORBPOLEA g he emulsions
| AYY SI66 &dHtain %@e%ﬁihg,aﬂawﬁhg BhEprasetvativel daghits N9

exci pient which is solid at ordinary tenperatures but
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parenterally-acceptable diluent or solvent, for example a solution in 1,3-butanediol.

Suppository formulations may be prepared by mixing the active ingredient
with a suitable non-irritating excipient which is solid at ordinary temperatures but
liquid at the rectal temperature and will therefore melt in the rectum to release the

drug. Suitable excipients include, for example, cocoa butter and polyethylene glycols.

Topical formulations, such as creams, ointments, gels and aqueous or oily
solutions or suspensions, may generally be obtained by formulating an active

ingredient with a conventional, topically acceptable, vehicle or diluent using
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ingredient alone or diluted with 5 one or nore

w@bysizd7egi cal |y acceptable carriers such as |BCL/US®04/028649
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about 0.05 to about 2.5 g/day. In some instances, dosage levels below the lower limit
of the aforesaid range may be more than adequate, while in other cases still larger
doses may be employed without causing any harmful side effect, provided that such
larger doses are first divided into several small doses for administration throughout
the day. For further information on routes of administration and dosage regimes, see

Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch;
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" (trifluoromnethyl) E};Opl onani | ide). Such conj ol nt

tayelet m@nbltcrfa,y betfeealeting e@ttbyotwayswh ag haslrigmyging apé oplgomycin;

gegl%gr%mé In pL e)gcmﬁg,p%[e?fe?onq Ogﬂcp gntf)-f)ortnjib%el srdgll) Yxk qu'i“-lestro gens such as

NolvadexTM (tamoxifen); or, for example anti-androgens such as CasodexTM (4’-

cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3’-
(trifluoromethyl)propionanilide). Such conjoint treatment may be achieved by way of
the simultaneous, sequential or separate dosing of the individual components of

treatment.

Although the compounds of Formula I-V are primarily of value as therapeutic
agents for use in warm-blooded animals (including man), they are also useful

whenever it is required to inhibit the effects of MEK. Thus, they are useful as
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treatnment. Although the conpounds of Fornmula |-V are

primarily of value as therapeutic 30 agents for use

w0 noos@zaTsdl ooded ani mal s (i ncluding man), theypar/esabemscso
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20

25

useful whenever it is required to inhibit the effects
obhamacopgies] stanvaydsafior uses af the dasgelsimud GRS/ BIARELAI tests and in
PCT/ US2 34/ 028649 g(?ar. col ogi cal standards for use

i G378 Ve‘?egba@ﬁ?la OHER2BFYBF 0gi cal tests and in the
search_for new th rmacol ogi cal. agents, The activity of.

the co saﬁ‘a‘gtyo$) tgﬁéorﬁp aef thepsenbmveaijonyaay be determined by
q : . ) b

FETMORES: Pioced e, Delovalald JFJERRH Sops BT 5t Bimrcr 2
e3p3)ets sapressedln £ abli and repeint ieipurifisd pyrcohventiobyl methods (4hn et

conventi o h et al.,, ience 1994, 265, )

o8h. %ﬁﬁc.e q% gt ?‘%1‘??@3\-'33 hR/EmVl?ysofi?E@gé assgssed by measuring the
. 35 { om. 306, _ )

THSSHI Lo RPN F 7 EaEhem S 400 e

exrahsis exipriessed in £otali awids psrified by cad chyioread mednids oinahe presence

B BB SRS ot SRS TER Y e st
i ' i 0 r

mﬂgiétg?et (plg@ 7,11%) 861%%”&{&? ﬁgcl%lgz?‘% }%@? 3@}?@78.4,01‘0 M eCl,, 5 mM B-
gblyceniihphpmph ae 1M OR-dvhsaanidatep § anROBTE, SHIMMWIBRT, afl 1 pM

%Kﬁqaand 1 M ERK2. Inhibitors are suspended in
2 2RBIbArs dte susnendad in AMSQiang alloieastians, iaelading controls are
p fi e it | f 49 I
BRI ol ARREAVIES) 1A DAY, RAADYRChy e b o
(wdditiorD o5 19GiMy ATRPCATPO\SE1C) yalR AITPewEIRt di icubdrhd @ntambient

15 tenperature for 45 mnutes. Equal volunme of 25% TCA
i empgrrdyreder 41 sinwiete Favabvelume ofRa%pFEAiipiddaddorstap the reaction

P BleRibitafd B6 Rblets I PRI GIASpREnd LAP

PHRLPrgbial] il Mplee PRl pBichg SRRl e TGS Toer B

ofifterphitasgaral dwrtsdabdWACATP Iwashed v sising.a Tdthizt &6A@HEIII harvestor.
wed to air-dry prior tq adding 30 L/ well of .

phlafeiae Afoutie finrd e?oratﬁ&%dlﬁegpéﬁ/%lé of BopebMigpsnt0, and -

Potalea He ToRSRE Msing! § HaBkatd £ OMRAHRIS LY, & 88s of

Rent T on exht bt Ed an Tes0 Gr 1 ak e T 85, ddifpoutils of the

nminyerroml exhibitee pn éSe0f ks then G0 mpiorpmatdarof . t he present

i nvention, which are enconpassed by the present

i nvent Representativel @pombpoiindaraf theprdsemt ineehtiod, héch are encompassed

com%ounds of .the. . ..

by 'the present invention include, but are not limited to the compounds of the

examples and their pharmaceutically acceptable acid or base addition salts or

prodrugs thereof. The examples presented below are intended to illustrate particular

embodiments of the invention, and are not intended to limit the scope of the

specification or the claims in any way.

The disclosures in this application of all articles and references, including

patents, are incorporated herein by reference.
EXAMPLES

In order to illustrate the invention, the following examples are included.

52



exanpl es and their pharmaceutically acceptable acid or
base addition salts or prodrugs thereof. The exanples

weemserrsd bel ow are intended to illustrate pardT/081084/028649
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25 enbodi nents of the invention, and are not i ntended

to limt. the,scoge of ,th speci fi,cation ,or. t.he cl aj

[ Bouppia I PR aiF B LR P R €%k, it 5 MinG o lffand are
agrly fle8st BRAgER! £ hRMeRIO! pratticihg tRdinveati @t Bersciisgkilled in the art
i ncorporated herein by reference. EXAMPLES 30 In order

twill teFegnizedhat threhamyigal peacians daseritas) maxbsepadibn adapéad to prepare
are | 159. JS2 /

L FublE U MR8 150 REALRI RIS pegecs o
Nstepdring the th@pounde Rff it iedtiod ere desingd nedatwithin sheggepd of this
a method of practicing the invention. Persons skilled .

i iRveniienaior gxample; dag Bmthesist ofaronrsremphidind compernds fesRMing to

L . i i

SfE b AftpERy B8, (RSN IRARERC 1) BloBRRafonsafPFART o those
adkiléadnmt theeartred. pody dppropbiatel e peotectipgt inter fooimg ogrouiss, by utilizing

LathS suliersuns Koab a8 o enion o SSfgBE ARaf: by making

QNS RIBRIfichiiSd STGERIISATOnAG6R. dAREmb@vely, Rhérrédtond isclosed
may be successfully performed by nodifications

appein emtknownt inobe artsill bedecognizéd ag having agplicability for preparing
appropriate otecting interfering groups, by
uﬁﬁ?ricgpw&umgﬂgﬁe WIFHr e reagents known in the art

ot her than those descri , _and/ or maki

rout | n]fé‘ tﬁ%&?“f@&lﬁf Bﬁqg‘[’ﬁ‘rgag‘gcw i %tg%"&ilﬁ @H%.aég all temperatures
Alrt 8LBith YiE hé’greé?:tdf’c_qfiui. gﬂé?atg'eﬁ’t@ wedld porcRSRE froR€E&hmeRdial suppliers

known in the art will be recognized as havin
apph ias allidtich hiemicab GopapanpgLansaster, TEdngroMagbridge, ané were used

oP M Siher i el GRS PibeREPE gRatea” SR BRERT (remy. mv-

Ol fHe BB BfofRARIdeS - (IROEYENHEhIWRsBetRste; NaBR@né,r Ofloxane and 1,2
commerci al suppliers 15 such as Al drich Chem cal

Ghifiperegthaneyyersqruaghaserdrom Aldmginin Sigeseahbpeftlgeand ysed gs received.
w t hout further purification unless otherwise
i ndi cafledteadrions a¢tyfdrth beloanw¢rgldene generally under a positive pressure of

di.pet hyl f or mam de .(DMF), . di chl oy omet hane, .t ol -

ERESR o6 BR3¢ it 1 v fsbec LR YR SR gy anhyarous
Alidnth and BurRagRAl fbKst Wes Bpikally efltedS withCRIbBEd septa for the
introduction of substrates and reagents via syringe. Glassware was oven dried and/or

heat dried.

Column chromatography was done on a Biotage system (Manufacturer: Dyax

Corporation) having a silica gel column or on a silica SepPak cartridge (Waters).

'H-NMR spectra were recorded on a Bruker instrument operating at 300 MHz
or on a Varian instrument operating at 400 MHz. 'H-NMR spectra were obtained as
CDCl; solutions (reported in ppm), using chloroform as the reference standard (7.25
ppm). Other NMR solvents were used as needed. When peak multiplicities are

reported, the following abbreviations are used: s (singlet), d (doublet), t (triplet), m
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The reactions set forth bel ow were done generally
under a positive pressure of 20 nitrogen or argon or

wWOowaos/0z3780 yi ng tube (unl ess otherw se stated) PET/US2004/028649
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anhydrous sol vents, and the reaction flasks were

I e DA N E I ——

Cio%t%ﬁ@f@h Ve, Qe pbresll iarHbrer(Hzfleat dried. Col um
chr omat ogr aphy was done on a Biotage system

(Manufacturer: Dyax 25 Coppsh PB ipon) having a silica
gel colum or on a silica SepPak cartridge (Waters).
"H NMR spectra were recapndedoon a Bruker instrunent
operating at 300 MHz or o a|¥arﬁ%n i nstrument
operating at 400 MHz. ' (,w' -oec a were obtained as
CDC13 solutions (reporte sing chl orof orm as
the reference standard (X her NMR sol vents
were used as needed. V¥ nultlpI|C|t|es are 30
reported, the followi ngNa¥brevi ati ons are used: s
(singlet), d (doublet), t (triplet), in 53 WD

2005/ 023759 PCT/ US2004/ 028649 (rmultiplet), br
(broadened), dd (doubl et of doublets), dt (doublet of
tri pl et s) Syithegis bNH6r(4-boorad-2ritdorophemylgimins); 7-ﬂuero—3-

reported in Hertz t he;

6- (4- br ono- 2- EWFW%W@W}SBH%&Tﬁ'Faa}({%E 3 Bay!

met hyl benzo[ dj i soxazol e-5- car boxylic acid (9 The

r eact i Blie rsastiomeschepe {5 dhesmthees ok CHRPRUAG SR shayen ingFigure 1.

shown in Figure 1. Step A: Preparation of
5 br onftep A3, Preparatidn efr nhwoma?2.3. %mﬂuorobenzom agidd3): a »polution

1. P APy o TSR S 1) v

smduaILQHMIBS (20, MAsd1uvital 21 il mnﬁmmﬁﬁ 18 s@J rAfterrgstimmg for 1
1 hour at -78 C, the m xture was added to a sol utio

oftoupap—78°Grtie mixtute waraddert (0 soutionaf - Quaia THIFHL Y El?ﬁodry-lce
tlthqf‘h r\ﬁl@%fn%()edn?ﬁ& W re%%ﬂufnr ﬁﬁjxtﬂt\éegtﬂ‘feqh&e?ﬁl Cﬁtg?é)ovr\rﬁl ttehmperature.

errper at ure reacti on m xture was qu
10Ré mgctimLmirtiGe W&@eﬂﬂ)eﬂ veitin ¢ @it arqabmd; HC5 (835cnisioackntrated,

'th et her 250 c n .
N windnwashed wi h etherrﬂ&SO ?ﬁ'b Iconel 1ned %?gin?c% \\le\grreew\ell\ﬁlség e\’glth 5%

aqueous NaOH (300 mL) and water (100 mL). The aqueous layer was acidified (pH

0) with concentrated HC1. The resulting suspension was extracted with ether (2 x 300
mL), dried over MgSOQ,, filtered, concentrated under reduced pressure to afford 7.70 g
(72% yield) of the desired product (2).

Step B: Preparation of 5-bromo-2-(2-chlorophenylamino)-3.4-difluorobenzoic
acid (3): To a solution of LIHMDS (49.0 mL, 2 M in THF/heptane) in THF (40 mL)
was added 2-chlorophenylamine (6.50 mL, 60.6 mmol) at -78 °C. After vigorous

stirring for 10 minutes, a solution of 5-bromo-2,3,4-trifluoro-benzoic acid (2) (7.70 g,
30.2 mmol) in THF (60 mL) was added. The dry-ice bath was removed and the
reaction mixture stirred for 4 hours at room temperature. The mixture was

concentrated, treated with 10% aqueous HCI1 (75 mL), and extracted with EtOAc.
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aqueous NaOH (300 nL) and water (100 nL). The aqueous
| ayer was acidified (pH 0) with concentrated HCO . The

WO 28023760y suspensi on was extracted wi th et herpR2Us2080@8649
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rTL) dried over MgSH4, filtered, concentrated under

LGS REE RS bl0L0 dhel oy MTS Yiked) o cbheenmaea

Wﬂéﬁ@oﬁz T& &itaktioh eRtEYliagCRRL T, Jxade 4l g1B6ODEsT2E desired acid
acid 3 : To a solution of LiHVWDS (49.0 niL, 2 Min

TBFateprllonesolidn THE (40 nmL) was added
2-chl orophenyl am ne (6.50 ., 60.6 mml) at -78 C
Af t er Stem € PueparationrafiSabrofme 2- o) 1 Q Hiorebenzoic

AT R —

VERuSBHIRBHR RI(3 e 583, rzemﬁ{mm i 31 UhRtEt of TR MeOHA(32 mL)
hours at roomtengerat ure. The ni xture was

C\Eﬁcmd aftahethylslybediazginathang 48 égd@b@%a Ry mlqﬁal_l}l hexanes) at
il S@B%ﬁ;@gggﬁpﬁtﬁh% g nb2|51§]'oeu:§p é&@%ﬁét@&ixﬁ?&gg was Vsélenched with

Cﬂ’cb@? adiy, Qilluk@g!@‘th EtOAE @rrﬁdvashétﬁwﬁhrvmm rEifeaatganic layer was dried
P t
e L2t AL 0108, R B2 e
C Preparati on of
SR lEe .

2- chl or ophenyl am no) - 3, 4-di f | uor obenzoi c

acld gLyl 155t eprdediniol © 30! Hih Aol ino)-3,4-difluoro-5-

?g&;ﬁg{b@hﬁ%ﬁﬁﬁ e1122)1c,4 aEEﬁthl):thlyh egteB(3): M hintge Gff 5-bromo-2- (2-
(thlqrﬁéhqwfa@}lw)r diil%%ﬁ'%qnﬁ%zﬁ éﬂ(iantbylrﬁst%f(“)a(lﬁl pre: 0.268 mmol),

Sfihgt-chg:léfngr(Bgﬂiﬁ'?ﬁé)o 81 muhQP PA(PPRFICY] KHey n%;beﬁzél mmol), Cul

stirrin OUI‘S reactlon mx
qEanmiae 6.087 trhmoBg end cP@NHJI (0.679 utled.5d trhmci{) m&HFaﬂds mL) was

washed th t Th d
(RSO A ab AP AR 1 BHEAOD BUTF &V Soconcentrated

gdn\ﬂ@r fbdﬁ&d%r@&ﬁr@ afd dfh!il@d dediHtOdc. "BletbrbarS 1a§Er w49 washed with

D: Preparation of
Qsa(wiatecihl equeohen)Ha6l nold- Drinedi driedorayes-MgSOs, and  concentrated.

qﬁ?;ggﬁg%ggﬂa%x %qlet h%glyl b ongzra(l)plhc}:l u%f:nlgqhgﬁ ot%Xge sy§teglr(1()é‘% hexane

cBl194 EDRO Y BXan®)gade 1 Jinld (UPOReNds of thealzhiced b 5
ester (4) (10 1an%),gaoez n%mglq) hlS;TI\/B-eacelt yﬁng‘ydt()

(0. 045St% E: Préfar SR of 5 F’é’e(tﬁE’I@ it rophdiB/1dm#8)-3 - 8BBdrobenzoic
acid methyl ester (6): A mixture of 2-(2-chlorophenylamino)-3,4-difluoro-5-

trimethylsilanylethynylbenzoic acid methyl ester (5) (79.4 mg, 0.20 mmol), HgSO4
(59.8 mg, 2.0 mmol), and conc. HSO4 (0.02 mL, 0.40 mmol) in 80% aqueous acetone
(2.5 mL), were refluxed for 48 hours. The reaction was concentrated under reduced
pressure, and diluted with EtOAc. The organic layer was washed with water and
brine, dried over MgSO, and concentrated to give 50.1 mg (73%) of the desired
product (6).

Step F: Preparation of 6-(2-chlorophenylamino)-7-
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(5.1 ng, 0.027 mmol ), and i-Pr2NH (0.075 nL, 0.53
mol) in THE (1.5 nL) was stirred for 16 hours at

WO ostEsper ature. The reaction m xture was  PCT/US2004/028649

concentrated under reduced pressure ~and diluted with

ALY 'BY6R (0.47 mL,

CWMEEH THF?Gl'as 2@de‘abtb Ipfrcbp:aatz Stk &Mmfel(@5 hlgc 0I4armmol) After stirring
chr omat ogr aphy usi g&ét he Bi ot age system (100% hexane
tfor BOaEnQes T Wagadded ang therrepctipmrpixgyrg yWagcoplgd to -78

{ {
LR R PB RGP 3 B B g Bpzni arig meny
%éie@l (GWRE0YImE L BY7 hfmpl) m\"DHPX(ﬂ UhE) @hs added. The reaction mixture was
(2-chl or gphenyl am no) 4-di f | uor o- 5-

tsllqvnlyt\ﬁwmta By TCeand ﬁmsief?z &i ROUEE | ’éhfhéetaﬁwn pdxture Y&y quenched
(\ZI sat@ted%g%%&\g%@@% %ilgE @Rcr' SndWatef - @hé@ﬁﬂe)}us layer was

conc I n 80% aqueous
auepirme and 2xtaattd wlthértQAcefﬂha)cenhbﬁmd w&mmWQctsTW@e dried over

rea was, con trated d d d
oS £ AL P U

V@l‘i&[)%l?c%?lanﬁﬁé)nﬁﬂuglroLﬁQoﬂl‘bﬁyhc!@@Qﬂlr@BQyB‘eﬁE&G nﬁdl@t ﬁx@thtyp ester.

gl ve of the desired product (6).

§®ge€ovehdecpamatwa§ rsugpended in-achill orispinent/d %mnegmj{@lsanWGOH

9.P /U 200
0 griS Aad RRAER, SR SRS dfloaihe oastign Mistose, g s fo room
aemPérafufd and dllﬁl-téa(w(tﬁ E4@A6L The brdani¥ layer Wis)washsd @it @sdater dried
to pr 4sanZone oxime (35 ng, O0.47 mml) After

MgSQmgnd fconcegtyaten Lhueéicamq@x Bagh ealympchromriegraplynpsing the
L 1%tagg% ételgrha‘%xﬁl%?le%%hl%ﬂ% %jhé)&nes%%)ro&deﬁﬁ%é'tj 597 for two

St pbithe dedid pdduco@henyl am no) - 3, 4- di f | uor obenzoi c
acid nethyl 5 ester (6) (50.0 ng, 0.147 mmol) in THE
(1 m)stems @ddeespatdion ! €8t bqB-bidnib 2 éhl¥ydBhersiiihy)-7-fluoro-3-

warned to 0 C and stirred for 2 hours. The reaction
lisguasplorsearbarylic sangidat emetiyleoiestogagBa).  6-(2-

u .
el gL PR hengl N BRUBS AR 0816 e
WsERMT)C(18:3 haC0.955® menaly axﬁﬁNchtemosw@ﬁi@mdef(ﬂlz tOemg,o[) 066¥dmmol)
concentrated in vacuo to give the 5-acetyl -

CHErS rsé‘f)‘ﬁé Ay RMF Hd) mB) fory b} Bours; s"'ak?r ’E?ﬁ?ﬂqnd’é‘ﬁg% W%Q&}W@d with
ERAT A gﬁg Oy, RE Wi ol - (2x) NG HE e&g&?ﬁé Q%reg’ )Wa['gedﬁi@ﬁ over | MgSOq,

suspe ina 1:1 mxture of 5% aqueous HC and
filtered, and concentrated. Purification by flash column chromatography using the

Biotage system (10% EtOAc in hexanes) provided 12.6 mg (55%) of the desired

product (8a).

Step H: Preparation of 6-(4-bromo-2-chlorophenylamino)-7-fluoro-3-

methylbenzo[d]isoxazole-5-carboxylic acid (9a): To a solution of 6-(4-bromo-2-

chlorophenylamino)-7-fluoro-3-methylbenzo[d]isoxazole-5-carboxylic acid methyl
ester (8a) (200 mg, 0.48 mmol) in THF-water (3 mL/1.5 mL) was added aqueous
LiOH (1 M, 1.00 mL) at room temperature. After 15 hours, the reaction mixture was
acidified to pH 1 with aqueous HCl1 (1 M), diluted with water, and extracted with
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(30 M) and heated to reflux. After 1 hour, the
reaction m xture was cooled to room tenperature and

waolzdosbexdswi t h Et OAc. The organi c | ayer was washemUS$z004028649
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water, dried (MySO4) and concentrated. Purification

| h t j he, 15 Bj
OISR 0k PR HE S R RTHE e R st PP ltered
Nghd(Raderutedtineracss fPsve AD1.5heg (BBLY Cthpcadecdcid ®a) which was
Step G Preparation o

eused viithonb futhen puribeaiony | M ABSL 1) i 393, 399 (M+, Br, Cl pattern)
CELLLAMR (0015 BISGHFPEYSS €, 7Y, I D, PHE s, 1),

Chhp(0nbg/ oA N9), 2760f(k,uﬂ{2)@193'NMRWW6MH@,[WSSPd@ZM@15 (s).
5-carboxylic acid nethyl 20 ester (7) (18.6 ng, 0.0556
mmol ) and N bronosuccinimde (12.0 ng, 0.0667 mmol)

were stirred in DVF (1 nL) for 16 hours. The reaction

m xture was diluted with nd washed with water
(2x). The organic | ayer maéiéﬁﬁggﬁover My S04,

filtered, and concentratedy Purification by flash

col umm chr omat ogr aphy g th® Biotage system (10%

Et OAc i n hexanes) Yrovi déd
desired 25 product”’ (8a).
6- (4- br ono- 2- chl or ophenyl a
nmet hyl benzo[ dl i soxazol e- 5-
sol ution of 6-(4-bronmo-2x\
chl or ophenyl am no) - 7- f | uoNe3- net hyl benzo[ d] i soxazol e-
5-carboxylic acid nethyl ester (8a) (200 ng, O.48

mmol) in THE-water (3 nL/1.5 nL) was added aqueous 30
LIiOH(1 M 1.00 nL) at roomtenperature. After 15

hours, t hgyrthasis 6£06+(4vbxdriio-2-ckderophenylainies)-7-flupld-3-

wi th aqueous HO (1 , diluted with water, and ]

ext m&Htydengp [dlisgxazpls->sar axylic sgdmysiopronydme thogpawide (10a)

Et OAc/ THF. The organic |ayer was washed with water, .

dri ed Buetreagiipsasherne fardhe gynthesiscofcompennd d0ets shawpde Fagure 1.

t.o give 191.5 999%) .of t i i
oBa % Vo wi UGl {ur e porerE 2GRS 7-fluoro-3-
Nth&thgHénzoB@RsokMbole-Brearfokyhahtiar(9y) (5ot agf €d.25' imyRn DMF (1
(400 Mz, DVMBO-d6) S 9.55 (s, 1H). 8 37 (s 1H), 7.75

(BL) prap, addeq HOBY §24.6 mpg, G1ef7mpmoD), 1iN (9.0 s, g}y mmol), O-
T8RIIMR Ay Mitaro BYRREE) (15140 4, (S.178XaHRhA),2 and  1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (32.2 mg, 0.168

mmol) at room temperature. After 6 days, the reaction mixture was diluted with
EtOAc, washed with saturated aqueous NH4Cl, brine, saturated aqueous NaHCOs3,
and brine. The organic layer was dried over MgSQy, filtered, concentrated in vacuo,
and purified by flash column chromatography using the Biotage system (0.5% MeOH
in CH,Cl,) to give 27.6 mg (47% yield) of the desired product (10a). MS APCI (-)
m/z 466, 468 (M+, Br, Cl pattern) detected. 'H NMR (400 MHz, CD;0D) 6 7.82 (s,
1H), 7.57 (d, 1H), 7.31 (dd, 1H), 6.74 (dd, 1H), 3.73 (d, 2H), 2.60 (s, 3H), 1.16 (m,
1H), 0.55 (m, 2H), 0.28 (m, 2H): '°F NMR (376 MHz, CD;0D) —140.96 (s).
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H 10 Synt hesis of

6- (4- br ono- 2- chl or ophenyl am no) - 7-f | uor o- 3-
woredosprizenzo[ d] i soxazol e-5-carboxylic acid PCT/US2004/028649

cycl opropyl met hoxyam de (10a) The reacti on schene for

the synthesis of conpound 10a is shown in Figure 1.

To a solution of

6- (4- brono- 2- chl or opheny| dnamgyle 3- f | uor o- 3-

met hyl benzo[ d] i soxazol e-5-carboxylic acid (9a) (50.0

ng, 0.125 mmol) in (1 ) was added HOBt (24.6

mg, 0.161 nmol), dﬂﬁ;T} , 0.48 nmol ), O-
cycl opropyl met hyl - hydr oxyl anmijne n ng, 0.178 mmol),
and 1-(3- dinethylam nopro < car bodi i m de
hydrochl oride (EDCl) (32.2 0. 16 ol ) at room
tenperature. After 6 d thé rEactyon B xture was
diluted with EtOAc, washgd @i th saturated aqueous
NHACLl, brine, saturated aqueous NaHCO3, 20 and bri ne.
The organic |ayer was dried over MgSO4, filtered,
concentrated in vacuo, and purified by flash colum

h t . [
G2q 2) e bES RGp R AT T
pr ogheeliylbéifya]d]isvBazdRES-car oxylit acidq@-hyda8xyethoxyBramide (12a)
pattern) detected. 1H NMR (400 MHz, CD3QD) 6 7.82 (s,

| H), 7refeddtion bthemerfod the(sgtathesish{ compoind dda islsHpwn3n Fagure 2.
(d, 2H) 260 (s, 3H), 1.16 (m 25 1H), 0.55 (m 2H).

0.28 (dRp AHprdSHrattiof 8-(4-bidio-2 ChRfEbIhendibhifd-(-Bhoro5  methyl-
V\D 2005/ 023759 PCT7USZ2004/ 028649 Exanple 3 5 nt hesi s
A.-_uu- vhe rakidn(2- vinyiasyetlrody)aarde gLTa). To a solution

t hyl benz A7Ls 3 |
2% hzdr o%}@{‘ﬂ% %’8}1??%%98%2 flruééog —Inger%h%lb%nznéd]%soxazoleé-
tafbosyé Reidl @ 08y (WMSBZMOSS) BhDWMF i(h5Finb) meas 2dded HOBt
Step A Pr Baratl on of

e(3§2 biegro- 9261 oFptieny E&N nof-080f | @0 §-Hdt hypmoD),  0-(2-

( %&H&I‘@g’@ﬁ&@ﬁn@@f?ﬁ% ?2%}'&02 and EDCI (47.2 g, 0.246

Gmné)bat cwom2tentpenitaph eAftta i dagy, - the freaction-Bixtut hyasbdihred with

SR 2 SRl RO e e o rco,
R brine ET3N ot £arlf8 iy Bl-waOdrddlov8igs 0 Ofiltéred, concentrated in vacuo,

and purified by flash column chromatography using the Biotage system (3% MeOH in
CH,Cl,) to give 57.8 mg (63%) of the desired product (11a).

Step B: Preparation of 6-(4-bromo-2-chlorophenylamino)-7-fluoro-3-

methylbenzo[dlisoxazole-S-carboxylic _acid _(2-hydroxyethoxy)-amide (12a): A

solution of 6-(4-bromo-2-chlorophenylamino)-7-fluoro-3-methylbenzo[d]isoxazole-
S-carboxylic acid (2-vinyloxyethoxy) amide (1la) (554 mg, 0.114 mmol) and
aqueous HCl (1 M, 0.23 mL) in EtOH (3 mL) was stirred for 2 hours at room
temperature. The pH of the reaction mixture was adjusted to 6-7 with aqueous NaOH
(2 M). The reaction was diluted with EtOAc. The organic layer was washed with
water, dried over MgSQ,, filtered, and concentrated in vacuo to give 50.2 mg (96%
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vi nyl oxyet hyl ) hydr oxyl am ne (28.5 ng, 0.276 mol ), and
EDCI (47.2 nmg, 0.246 nmmol) at roomtenperature. After

w®2mbays3754 he reaction m xture was dil uted w t hrdBUS2004/028649

10

15

20

25

Et OAc, washed with saturated aqueous NHAC, brine,
sat urated aqueous NaHCO3, _ and | pe. I i
) 4 Greibooer WRon3rRpELLie o5 SRR B, o pattern

Y [ b 0

(it BV 8 Ot ORD BB T P sy SHPT, (aa. 11
53,78 (4 1H634?/01f af 2H)) 8. Te(s i 2H2 60 ¢l BED): °E NMR. (385 MHZB CD30D) -
Preparation o

6L408%8bno- 2- chl or ophenyl am no) - 7-f | uor o- 3- 20

met hyl benzo[ dl i soxazol e-5-carboxylic acid

(2- hydroxyet hoxy)-am de (12a): A solution of

6- (4- br ono- 2- chl or ophenyl am no) - 7- f | uor o- 3- net hyl benzo
[d]i soxazol e- 5-carboxyl i cExample®- vi nyl oxyet hoxy)
amde (lla) (55.4 ng, 0.114 mmol) and aqueous HA (1
M 0.23 nL) in EtCH % md) vas stirred for 2 hours at
room tenperature. Th of "t he rg@action m xture was
adjusted to 6-7 with @qUDso s NgOH )25 (2 M. The
reacti on was dil uted Wlt organi c | ayer was
washed with water, driegf filtered, and
concentrated in vacuo—{ ve B0. 27 nyBf96% 58 WO

2005/ 023759 PCT/ US2004/ & 2&549 yi el d) of the desired
product (12a). M5 APCI (-) mz 456, 458 (M+, Br, C
pattern) detected. 1H NWVR (400 MHz, CD3OD) 8 7. 87 (s,
1H), 7.57 (d, 1H), 7.31 (dd, 1H), 6.74 (dd, 1H), 4.01
(t, Z)H) Sy'?mﬁésniéfN-%D@ b?oﬁ@ i?loﬁﬁ?hen RAmihEy-f%6F0-HHz,

ynt heS| s of
N- [ 6- (4nﬂethyrllne1120bﬂisoxazptaeiryamnwﬂ)mvthﬁmeﬂ)ﬂfwamldﬂ(l3a)
nmet hyl benzo[ d] i soxazol e-5- car bonyl ] - net hanesul f onam de
(13a) Therenetimt schems ddrahe syrahesishef csumtohad; i18a of shown in Figure 3.
ture of

conmpound is shown in F| ure
eA(rwxmrsﬁ%g% CRIBPS TR Haamg) ?iﬂu%rp- -gefiprppeldiiserazole-
[sﬂcﬁje%ﬁ(?y )‘%@f Hfgxlsjhb@ nﬁﬁd)l? z(n%aaarﬂofh%rldiﬂmd&ol@@ mg, 0.140
nmo car i'm dazol e ny,
mmol) in THF (1 mL) was stirred at 50 °C in a sealed tube reactor. The reaction
mixture was cooled to room temperature and methanesulfonamide (17 mg, 0.179
mmol) was added followed by DBU (0.025 mL, 0.164 mmol). After stirring at 50 °C
for 1 hour, the reaction mixture was cooled to room temperature, and diluted with
EtOAc. The organic layer was washed with water, 1 N HCIL, and brine. The organic
layer was dried (MgSO4) and concentrated.  Purification by flash column
chromatography using the Biotage system (7% MeOH in CH,Cl,) provided 34 mg
(65% yield) of the desired product (13a). MS APCI (-) m/z 474, 476 (M+, Br, Cl
pattern) detected. 'H NMR (400 MHz, CD;0D) & 8.27 (s, 1H), 7.53 (s, 1H), 7.27 (d,

1H), 6.73 (t, 1H), 3.11 (s, 3H), 2.55 (s, 3H): '°F NMR (376 MHz, CD;0D) —141.84
(s)-
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mmol) in THE (1 nL) was stirred at 50 Cin a seal ed
tube reactor. The reaction 15 m xture was cooled to

WO omsiorEsper at ure and met hanesul f onam de (17 neCT/0S1069028649

1

(=]

15

20

nmmol ) was added fol |l owed by DBU (0.025 nL, O0.164
mol ). After stirring at 50 C {e 1 hour, the
reaction nixture was cool et*3BP %[)mterrperature, and
diluted with EtOAc. q_ﬁor nic | ayer was washed with
water, 1 N HCl, and bri @xAhe organic | ayer was
dried (MgSO4) and concentr i fi [
col unmm 20 chr omat ogr aphy
MeOH in CH2C12) provided
desired product (13a)y—~B APCIF ( n123|474 476 ( M+,
Br, d pattern) detectgdo'H NVMR (400 MHz, CD30D) 8
8.27(s 1H), 7.53 (s, 1H) 7.27 (d, 1H), 6.73 (t,
1H) 3 11 (s, 3H), 2.55 (s, 3H): 19F NMR (376 Mz,
-141.84 (s). 25 59 WD 2005/ 023759

P le-5-
%“z‘ﬁ%?féﬁ (RS Lot PG e b enzoldispxpeo
|soxazol e-5- 5 car boxquacbmilld aci@(PbYhe reaction
schene for the synthesis of conpound 9b is shown in
Fi gur eTHe resitim sbhen £y aliecedynthiesiobf compound 9b is shown in Figure 1.
6- (2, 4-di chl or ophenyl am no) - 7-fl uoro-3- neth
I benzoj;tgbl s@axazol @ré;aearoboxyolfl C 64g 4diicigbivphertddiino)-7-fluoro-3-
(8b): (2- _

hylbgnzo . :Ol e- 6_(2-

G A e B P e

Séster [(B(1120 nkiyFO. 18t tiidxjol)f amvd N-GhloeasusciniGade €51t mat 42 HGimol) were
3. L) was added_and th reacti i.rred

fﬁsm%l inIAME, @ald) dor 14 Jeawem@elaratﬁf EoRERh) @@é‘%ed and the

?%Igcég%ﬁl?&&e%ﬁgd walgrs. (2xo rea&'ﬂ‘ﬁl B3R as (ﬁ}{%d Wah EtOAc, and

over filtered, and concentrated
Puashtd owith mtdny(2f<) asThecarganin layer ovast diedaphyr MeS@y, fiktered, and

o %g%tesd%/ ﬁ%—‘r{ﬁgg 19%6})5 gp%rtﬁ? mlle g}br;(])?n)gl or}g?gl}hypursglg tge %mtage system

(5% EtOAc in hexanes) provided 73 mg (52%) the desired product (8b).

Step B: Preparation  of _ 6-(2,4-dichlorophenylamino)-7-fluoro-3-

methylbenzo[d]isoxazole-5-carboxylic acid (9b): Compound 9b was prepared

according to Step H of Example 1 using 6-(2,4-dichlorophenylamino)-7-fluoro-3-
methylbenzo[d]isoxazole-5-carboxylic acid methyl ester (8b) to provide 68 mg (98%
yield) of the desired product (9b). MS APCI (-) m/z 353, 355 (M+, Br, Cl pattern)
detected. '"H NMR (400 MHz, DMSO-ds) & 9.58 (s, 1H), 8.34 (s, 1H), 7.65 (d, 1H),
7.31 (dd, 1H), 7.04 (dd, 1H), 2.60 (s, 3H): "’F NMR (376 MHz, DMSO-ds) -140.36

(s).
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Step B: Preparation of
6- (2, 4-di chl or ophenyl am no) - 7- f | uor o- 3-

woredosprdzenzo( dl i soxazol e-5-carboxylic acid (9bpCT/US2004/028649
Compound 9b was prepared according to Step H of
Exanpl e 1 _using Example 6
6- (2, 4-di chl or ophenyl am no) - 7-f | uor o- 3-
met hyl benzo[ d] i soxagg| e- 5- cgr bc8<yl ic acid nmethyl ester
(8b) to provide 68 ng ¥98w 20 | d)ciof the desired
product (9b). I\/SAPCI (-) m 35%} 5 (wm, Br, d

pattern) detected. 1H NWR O d6) S 9.58
(s, 1H), 8.34 (s, 1H), 7.65@ L 31 (dd. 1H).
7.04 (dd, 1H), 2.60 (s, 3Rk MOF NWR (37

DVSO- d6) -140.36 (s). 60 W5%005/ 023759 Exan'pl e 6 HOB
- NCO C C PCT/US2004/ 028649 Synt hesi s of
6 (2 4-di chl or ophenyl am no) - 7- f | uor o- 3- net hyl benzo[ d] i

fhm e IBE(ZCE‘?%@% %‘lf‘Flbel%tX af%!b‘?"’ %‘éﬂ%’fi ‘Srf\égﬁg’ﬁt%lzgm]gsxazole-s-

5 corrpound 12b cAehoXP RV Acil T2 Ryarefethoxyyiidedizh)ed out
according to StepsS}A andr(B gfa Xeje Ox()e, 3 us?ng )6 (2 4-

di chl orPReMINAThERS 1of tgné §ﬁ\ﬁ9¢s o'iné&lﬂ LB, g aifﬁ}lgure 4,

e-5-carboxylic acid (9b estatln erl a
pwes i @eriedd oty :(cg&%gg gb dSfeps Avvan@ths)’ E}Earﬂ;ﬂb. 3 Mesing 6-(2,4-

Aietoshers i o bt bl 150Dl Serbonylc acid (9b) as
7thé§ta(‘t[ﬁ_§ rﬂ;k!)mamg'%%\&de 291}ﬂ)g (3@%85%1& %r r%dd)step‘éé%lim MS APCI (-)

10 gggcg)z 414 (M35 B¢l p@eaﬁmetactkdl—ﬁli\lmmm) Mm,r@mcmps 7.87 (s,
SR8 0 N AR 256 R0 BN TRY A8 Ry 3,75 (v, 2m), 2.60 (s, 3):

'F NMR (376 MHz, CD30D) ~141.05 (s).

Example 7

HO.__.O
H Ci
“@
H2N \ F Br
N-O

Synthesis of 3-amino-6-(4-bromo-2-chlorophenylamino)-7-

15

fluorobenzo[d]isoxazole-5-carboxylic acid (19)
The reaction scheme for the synthesis of compound 19 is shown in Figure 5.

20 Step A: Preparation of 2-(2-chlorophenylamino)-5-cyano-3,4-difluorobenzoic

acid _methyl ester (15): A mixture of 5-bromo-2-(2-chlorophenylamino)-3,4-
difluorobenzoic acid methyl ester (14) (3.01 g 7.99 mmol), 1,1'-
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fl uorobenzo[ dJi soxazol e-5-carboxylic acid (19) The
reacti on schene for the synthesis of conmpound 19 is

WG badn237e Fi gure 5. 20 Step A: Preparation of PCT/US2004/028649

10

15

20

25

30

2- (2-chl orophenyl am no) - 5- cyano- 3 4-difl uorobenzoic

C%ﬁwﬁrgﬁﬁzﬁ@ﬂ%f%ﬁéﬂf al F0, Glommaph Pauins Geme, 0.080

C@%% B findl) i 71319 tHPO2-byrrdlidinofLOVEP: 4.5
2005 023759 /USZO ZL/ 028649 %lns(dlepheny phOéphl nog

freL)y vee heat¢d pph)setlod tuhy, re@ctos 2 Aften 9 hoprs? disadagtion mjture was

R T FRRr AR oREnCRIRRY I oM B8k 14 (rotume)

Gn@at F dattbfted QALY condbiittte ENHIOW Snd twhter| &ad ektparted with a
m xture was cooled to roomtenperature, quenched by

tthixtye dift B GTHS. niThe combined girgamig extragts (WET® qushed with 4:1:4

SR B ISR o sy g, o orne

OTigdtigni€ Xdyeadks dried Mpso))atd wohdendated 4Pu(1ﬁodtmmdjy ﬂash column
m Xture of saturated. NHACI1, concent rated NHAOH a

vikrematograghy, ping the Bintags; yatent (Wigre ! %hW%tO( %&5‘2% m
e}ﬂs‘r}aﬁe%nﬁlgﬂ%bz’;@ﬁﬁﬂ{ﬁ Ih%*i&l%%) Oﬂ?@w[@é’d i K331\(5090) WiMhe deosbred product

omat ogr aphy usin tage system (twice:

h@gpnes to 35% CH2C12 in 10 hexanes, then 30% CH2C12

i n hexanes) provided 1.33 g (52% of the desired

producstep (13:. St epPlBparkti@par afi or3-arhino-6-(2-chlorophenylamino)-7-
- am no- 6- ,2- chI or ophenyl _am no) -

‘nBHOK Esikml of a
;%g)é\g s%lﬁgﬁj‘étl f[‘;f-IPé %%d&t&? gona é%n%c%@lﬁﬁéﬁ b Propn-Bténk de@i%e (285

propan- 2- ohe oxi ne
g 1y.82 SnBﬁl)mmoT]){Fu @ MHYy af Soorh )temperamoen tTerpr@aatcunr euxture was

T A B S e 1 D L et s oo

2. (2%198% &Mﬁﬁmbﬁmcgﬁc@ 4Cdiﬁﬁ&n§er&oﬂ:l Béluomeb@n@tee %5) (600
acrd est er . in THF
g, 1/\&6 rramlbm THHe(S rnda)cwasmddnd h@rreaqmg r@ww ylaevallomgm warmed

toroo r at ur, ter 90 nut es e -
B8P R tanc At o b Ml el "B oibhoned wit
atushted NHLDI EidOWlutedh@itRB@NEC |Tﬂl§éebrg‘dﬂlﬁ mahads Wvdshed with
saturated NHAC and brine, dried (MgSOH)

and
cohratad N L. anqtﬁtgﬂrqeegm%@\/lg&@é) qggsconcentrated The residue (16) was
diluted with MeOH (10 mL) and a solution of 2 M HCI in diethyl ether (10 mL) was

added. After 16 hours, the reaction mixture was diluted with EtOAc, washed with
water, saturated NaHCO; and water. The organic layer was dried (MgSO4) and
concentrated. Purification by flash column chromatography using the Biotage system

(1.5% MeOH in CH,Cl,) provided 399 mg (64%) of the desired product (17).

Step C: Preparation of 3-amino-6-(4-bromo-2-chlorophenylamino)-7-

fluorobenzo[d]isoxazole-5-carboxylic acid methyl ester (18): Compound 18 was

prepared according to Step G of Example 1 using compound 17 as the starting

material.

Step D: Preparation of 3-amino-6-(4-bromo-2-chlorophenylamino)-7-
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10

15

20

diluted with MeCH (10 nmL) and a solution of 2 MHO in
diethyl ether (10 nL) was added. After 16 hours, the

WO eash2om m xture was diluted with Et QAc, washpcr/sions 028649

r.at ed NaHC(IB and vvater. The organic | ayer
K : ‘ed.CampaunidcdPi ws bprepared

E%‘%%%lﬁgk&%p@BP%?gggfer OVII(IJ%§ g’glé(gg 4?@%/5? 9 %/ heenylammo)-

désﬂuoerﬂaepmidllmxatdlé’ )S -cafiioxliCaciPmediay akic 0189fas the starting material
3-amn hI orophen | | aam

i PEge 38 i 08zl Bf SmBrBOA MSHIT (98400, Br,

T L T T

e etilal7.41Sedpl H), 6P2emarta) 606 (9f2H): '°F NMR %376 MHz, DMSO-ds) —
3-%]?}%@6-(4- br onp- 2- chl or ophenyl am noE7 62 WD

2 bt 759 PCT/ US2004/ 028649

fl uor obenzo[ d] i soxazol e-5-carboxylic acid (19):
Compound 19 was prepared according to Step H of
Exanpl e | using

3- am no- 6- (4- br ono- 2- chl or Bxdreplel &ni no) -

7-fl uorobenzo[ d] i soxazol e-5-carboxylic acid nethyl
ester (18) as the stgrting }@at%rlal to provide 188 ny
(98% yi el d of conpound 107 W8 AECI a-) mz 398, 400
(Mt, Br, 5 C pattern) detectled.N.HQNWR (400 Mz,
DVBO-d6) S 9.47 (s, 1H), 8.s, 7.73 (m 1H),
7.41 (dd, 1H), 6.92 (ty BB E): ' 9F NMWR
(376 MHz, DVMSO d6) - 1zfl / ) Exanple 8 H HO~/

0. N~O H2N 10 N-O Cl SyntheSi s of

3- am no- 6- (4- br ono- 2- chl or o- phenyl am no)-7 flu
orobenzo [d] isoxazole-5-carb oxylic acid

(2-hydro XY )}mam de The_reactiqon schene for
the synth F 'Sfo)r & cﬁ%‘(’)‘ﬂ?ﬁfﬂg‘éﬁr 0mg: 2z -Rh¢nilasming)-6;
fluorobenzo[d]isoxazole-5-carboxylic acid (2-hydroxyethoxy)-amide (21)

c

The reaction scheme for the synthesis of compound 21, as shown in Figure 6,
was accomplished according to Steps A and B of Example 3 using 3-amino-6-(4-
bromo-2-chlorophenylamino)-7-fluorobenzo[d]isoxazole-5 -carboxylic acid (19) as the
starting material to provide 16 mg (23% yield for two steps) of compound 21. MS
APCI (-) m/z 457, 459 (M+, Br, Cl pattern) detected. "H NMR (400 MHz, DMSO-dg)
8 11.92 (s, 1H), 8.59 (s, 1H), 7.94 (s, 1H), 7.69 (s, 1H), 7.36 (d, 1H), 6.75 (dd, 1H),

6.71 (s, 2H), 4.73 (s, 1H), 3.87 (s, 2H), 3.59 (s, 2H): °’F NMR (376 MHz, DMSO-dj)
~140.64 (s).
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15 was acconplished according to Steps A and B of
Exanpl e 3 using 3-am no-6-(4-

wheosoz2schl or ophenyl am no) - 7- f | uor obenzo[ d] i SEXEES1084/628649

10

15

20

25

-carboxylic acid (19) as the starting material to
provide 16 ng (23%yield flgr t\/\%}?steps) of conmpound
21. M5 APCl (-) mz 457, , Br, O pattern)
detected. 1H NWR (40 : ODI\/[SO dé) S 11.92 (s, 1H),
8.59 (s, 1H), 794(3_'8'_IZ 7.69¢s, IH, 7.36 (d,
1H), 6.75 (dd, 1H), 20671 2H) 4.73 (s, 1H),
3.87 (s, 2H), 3.59 (s, 0 (376 MHz, DWMSO- d6)
-140.64 (s). 63 WD 200%/ 02 759 2004/ 028649
Exanple 9 Synthesis q Br
7- (4- brono- 2- chl or ophgny#¥ am no) 8- chl oroi m dazo[ 1, 2- a]
pyridi ne- 5 6-carboxyl Naci d (30) The reaction schene

for the synthesis of conpound 30 is shown in Figure 7.

Step A Preparation of 4,6-dichloronicotinic acid

et hyl ester &22) POC13 (100 m,, 1092 mmpl ). was

t Syntigsigiof Jd Nmockehiorepheaylaning) 8-chlorgimidszo[1,2- alpy"dme-

Het erocyclic Chem 198g,.30 0.0 g, 109 mmol).
The resulting suspensn%ﬁalo ﬁgﬁ@%? dto 0O C and

t ri etsu }Learrenac 10 s%ée %k’rtr}%m Sfﬁthm eé’i@ﬁﬁtﬁq%qs %Mnsﬁgure 7.
C.

ara er nal reactlon
;ndéf?rﬁﬁpirratut[e [orofiicotitic. acid & e3P poct; (100

tapef@bUmemoBneak h@dﬂeﬁo t(g 04 @dll’fydtr@)fynfcoﬁﬁtdzr Samd h@hyl ester (J.
reaction m xture was cooled to room tenperature and
shleteraspclicoChan 1083y 20, 1363) (2@ 12 PO mumel)r dhgaesulting suspension

car ef ul I ur.ed
B oo e PRt b 5 BP0 ufifiop Wiy Matl uwise
Cokidnete as g@ﬁhaﬁnﬁiﬁ fhRCinterivd? reactiag hatktwie t tempeiange below 25 °C.
dried (Na2SO4) and concentrated, The dark br own
IUP,R,H %P%@U%?f 1‘4"&50%9 ep%‘éti%]gmtxﬁ‘l‘rédw VEATH1® g}o gpom temperature
S’z{nd' ﬁféngﬁ)l 80CH2C1 2% er hoh(gir%’ e%]%hlee gtgtﬁf %Qtu? QRCEodIER)to room
ow nmel'ting yel'l ow sol’i § g, . Step B:
Ftempaxraatm amd stirret], ©r d6 bbter dhe cmtchum mlﬂurajwéQ@efuBg gioured onto

d d 40 _.20 nL, 6.25 M sol
o L a1 B Brregivay eRraih Bl at A pufr. The
(ecg%lﬂﬁnéd)zgrka flgg)r(@gbtgweé]\fgasmbvlth'b?lné drich (NFE8dYp @ wah&ntrated.

The dark brown liquid was purified by passing through a plug of silica gel (CH,Cly)

to give the desired product (22) as a low melting yellow solid (18.7 g, 78%).

Step B: Preparation of 4.6-dichloronicotinic acid (23): Sodium hydroxide (40

mL, 6.25 M solution) was added to a stirred solution of 4,6-dichloronicotinic acid
ethyl ester (22) (25.95 g, 118 mmol) in 4:1:1 THF/MeOH/water (600 mL). After 30
minutes, the reaction mixture was acidified to pH 2 with concentrated HCl, diluted
with 1:1 EtOAc/Et,O and washed with water and brine. The organic layer was dried
(Na;S0,4) and concentrated. The resulting off-white solid was twice concentrated

from toluene to give the desired product (23) as a white solid (21.73 g, 96%).

Step C: Preparation of 4-(4-bromo-2-chlorophenylamino)-6-chloronicotinic
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m nutes, the reaction mxture was acidified to pH 2
wWith concentrated HCl, diluted wth 1:1 EtQAc/Et20

waomsezsshed with water and brine. The organi ¢ PEHES2008628649
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25

dried (Na2SO4) and concentr at ed. The resultl ng

o%hmm%m &:63 azg,ﬁ A8 ugoMn fgxanes) was

Sﬁdb&i dfo%lvlgego\&r 38 6fthuteStER séhutibi spmbadm@a dhiorophenylamme (35.0
4- (4- brono- 2- chl or ophenyl am no) - 6- chl oroni cotinic

Vi 178 0Bnol) ngﬁFFGSﬁrnwgzoﬂlﬂ U288 digr bboter, Wcﬂl@émoamoa@w acid (23)

h@;(:rééﬁ) a‘é]’?fe g ogg\ﬂvﬁgee g\\’/eé r3 %Hé% ?‘ﬂe lr%lictlon mixture was

Sbwiy Wimd té-rbdirﬁftﬁnﬁcrﬁtlﬁk@ﬁmphﬁfbw Ia’mlcnﬁs ( $5e Peaction infRture was
mol ) in THE (

Aqusnehedhyish zeymeé,odllwtﬁdcwalé iEéOf‘Q 351d a@fsﬁeﬁ vtjth &M HGH he resulting
%@QQQ (évag f \ﬁkl %Y@Jtloﬁ%gﬁl\%léh&?w1ti§|'1§0%%?c"fﬁe%hd% were twice

re was to roomtenperature an
s«tdnbexeﬂate]cﬁfrbmuromena'hmtmraadthﬂm GH el weliectegulesn ﬁlltea:hon The

with water, diluted w c a cigdifi

e L e EL O B 3G L WA T Mo
f { Watks (360
L e (T B
CH2Cl2gand g9l | ect ?%_Q%)étlgllll t I(gfit ' Q'E%-?}%ﬁ?-zﬁﬂ' ldrggpﬁfa?ninoﬁﬁ-
further concentr at owe y
ddiyhlogpnidotivicasal €26): m(ljﬂoresucbmlrdrdsiwasc(lhﬂcgj 9610 rad)) added to

i BSRPIATOR 4 B BB e EY R TSpEHUPaAcR e SBid (24) (3254
Cstd @rn%b otlﬁ mma@b@ rﬁ%ﬁ) ThF LB UFES RildW L 10M&Er at room

(13 add a suspensi on of
meﬁ@emmﬁmvzrmghtor aph ga3dtiani mpurg- whﬂ diluted cwith riaturated diodlum

EONEA TN XN TG AN -

OWBich iveRtisoldte@ by SafhficiNadd Whihe@ WiliSweliel. Ut BitE 391idB were dissolved
saturated sodium bisulfite (200 nL) and water (1L)

ristuTHF nd wonvalemesed @nthmlr ethert\mré Rddgd and the ergapictsglusion washed
Whitli?ri ﬁié‘leé %:vc% %\/\(24?’/ g g\J 'c%gce%}q e%ﬁ.&ﬁg.\ \{l'bwg)powde an orange

Veallid MEhe @b lid wak hyﬂurﬁé(hﬁfth ‘d&ltlﬁyl adied pmdldehbe déspred ipeoduct as an
sol uti on washed rine, dried qver
f?ﬁf't“élr“écFOhﬁr@5): 61r§c’e418r é? B IMS VAL @/Zp}%’wﬁ&é an/ (M- Cl, Br
gé%g gglid. The solid was triturated with diethyl

er to prow de the desired product as an off-white
28;' ?MQ.ES%N 1%,34&-@1 brathéla- c%roﬁ)ﬁ\g glar)lmgi § 63AthlotdAreotinic  acid
(25) can be synthesized by the route and procedure described below.
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pattern) detected. Alternatively,
4- (4- br ono- 2- chl or ophenyl am no) -5, 6-di chl oroni cotinic

w@eood/02372b) can be synthesized by the route anelCT/US2004/028649

10

15

20

procedure descri bed bel ow. 25 65 WD 2005/ 02375

PCT/ US20081828649 O'O OH TEAg® NaOH THF/ MeOH 1§ -
NH2 CI C H N- Chjcgr osucci piyglde (S&54 g, 42 |I)
was added lpoifti onwise to.a s ensi on—ef— !

4, 6- di hydfog¥/ni cot i méat! aci d Z‘f vl Clest ePoqs70. 5 g, 385'
rmol) in 5 (705 n). Conceﬁtirated HO (3.20 AL,
38.5 mmol ) was added. After stirring for 2.5 hours,

t he product was |_%re%l p|tate QM th vvater and Na2S203

(70 nl)y.ofhe sl urry was aC|d|f ed to 3 Wi ?M cl
HCl ( 5-Ch G4, 6- roxym co i nic a d

et hyl miaeer, t hel dgsired uct vvas soI ate a

pal e yel | ow soI id cI7 g, % by tratl oﬁ' | Br

(+) mz 218, 220 (&, C pattern) detected 10 c

5-(: hloro-4, 6-di hydroxynicotinic acid ethyl ester

(8.05 g, 37 mmol) was suspended i n phosphorous
oxychloride (30 nL, 296 mmol ). The m xture was cool ed

to 0 Qvamdbrbsiceinintlden(36es (§. 483 nhmoB7 wsnadidell pagionwise to a

added. The reaction was heated to 60 C for three .
ryspsiontRl 461 ARYBR RS RIS i et ) ﬁ\&oeﬁﬁeﬁg% Jpgol) in DMF
5 Qcertfefed HEY (T IAALS 985%% R4 G8dEN A frer stirring for 2.5
ggyra ) ?o f edh ? gcet ate” (2x) gigd di et hyl e%rhselrrrlng .
(Hou}s, the product was pre01p1tated with water and Na;S,0; (70 mL). The slurry was
acidified to pH 3 with 2 M HCI (30 mL). 5-Chloro-4,6-dihydroxynicotinic acid ethyl
ester, the desired product was isolated as a pale yellow solid (75.7 g, 90%) by

fitration. MS ESI (+) m/z 218, 220 (M+, Cl pattern) detected.

5-Chloro-4,6-dihydroxynicotinic acid ethyl ester (8.05 g, 37 mmol) was
suspended in phosphorous oxychloride (30 mL, 296 mmol). The mixture was cooled
to 0 °C and triethylamine (5.16 mL, 37.0 mmol) was added. The reaction was heated
to 60 °C for three hours. The solution was cooled to room temperature, poured onto
ice, stirred for 15 minutes and extracted with ethyl acetate (2x) and diethyl ether (1x).
The combined organic extracts were washed with brine (3x), dried over Na,SO,4 and
concentrated to a brown liquid. The crude product was passed through a plug of silica
gel eluting with dichloromethane. 4.5,6-Trichloronicotinic acid ethyl ester, the

desired product was obtained as a yellow liquid (7.76 g, 82%).

Sodium hydroxide (1.0 M solution, 61.0 mL, 61.0 mmol) was added to a
solution of 4,5,6-trichloro-nicotinic acid ethyl ester (7.76 g, 30.5 mmol) in 4:1
THF/MeOH {150 mL). After stirring for 30 minutes, the reaction was acidified to pH
1 by addition of concentrated HCI, diluted with ethyl acetate, washed with water (3x)
and brine (2x), dried over Na,SO, and concentrated to provide the desired product,

4.5,6-trichloronicotinic acid, as an off white solid (6.77 g, 98%).
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15 The conbi ned organic extracts were washed with
brine (3x), dried over Na2SO4 and concentrated to a

woreaan2isgui d. The crude product was passed t hpODgR2084/028649

10

15

20

25

30

plug of silica gel eluting wth dichloronethane.

4.5, 6- ti d et hyl t
oot o BHEOLED, S BlGe AR RS o b s e e s
dro%ﬁ%e to Q@€ iredsEIMA60Sf £8rdido-9- cMo‘ié}iHéhyIQﬁmneﬁ(ﬂ 1@ gms 0 mmol) in
was added to a 20 solution of

4T151Fdlﬁ mlbm%ké g8 ¢ ni Aftercang hewh S, ed@orpnicognig acid 3.73 g,
3 ) ) ferSti

2353 )i BELYSE AT Pl 5 g wos
agéwédono O\fva@m noe rdonat eehpki@ture dilbwlye avhilet btneingy bvemlght The
acet at e, wi th water (3x) nd brine

owpewsms aﬁ'&e% SritehM ﬁ@oan@&tlaﬁ&wa@ @%&& quliﬁi fhiase was

On
)F{?éeé?etgo | g e?lvé)ﬁ icre{ag‘g T%%E%b%gggrgmé%?h%s Qfidre dried over

PNEiSﬂSmeaﬁmed_tol—Maﬁ s(oiido 'l\hesmlidtwmtntmrawémimleéiethyl ether

53.0 d. d t
Sg}’%’{ﬂ%har@? thgf s @ﬁ&erg 1%)'1121%%(? %b W{,lggvltﬁ ﬁ%v d‘% t@ﬁﬁ&sueg é)r%iuct (25)
NP4 }anLé'blorgJi'lEolﬁdlﬁl 893, TP0). eMStOPCT8) niz 39‘5c Bov (PPeCI Br pattern)

hour 6-trichloronicotinic acid (3.73 g,

nﬂﬁbqte&vas added dropwi se as a solution in THE (12 m) .

The reaction was 5 allowed to warmto roomtenperature

sl ow yStehi | €. st i r Piepgraberer mfght . 4fHebro jophe ino)-5.6-

cishlbBShichll aeidildyy 298 BHIY B RiGro FehdiBe (39)M solution

ThehSQAR, n9dmP! 93HhmoDRASesIdee rsﬁqu'tﬁda gyssenmdﬂaaﬁﬁzm bromo-2-

and concentrated to a tan solid. The solid
tchlpmldteamlammqa isl@étthqroequ@mc apid (39 g bd- 68&1 3? tiamol). After the

t I
Rt G E esttlng skt Rl it BER RS (0 g80) and the
501168 %8o1atbdBbpFilirat{on) wﬁ@'thgl”Qﬁh hé®ahe§. MThe Qesirddr prodiidt &3 )isolated
detected. St egqi]E Prepar ati on of

433 ap effwthte0 B (K @hake nliicdiarss veishes WeigispBrcainicaiand e solids
?ﬁ%sgec{ﬁgg\%@& i; g%u%rof( &ﬁ rélﬂﬁ@g%nﬁ'd c}%&bﬁ%&)ﬁﬁé h %ﬁce&ﬁrgtlon of
Stha\ﬂrgddct}cmtaum@efrmnom Iﬁbvrﬁecﬂ dn hdditiena® 3 B3 g desired product (26) for

(245078 1589 rl'P) A8 oAl macobs hins” B Che b pater

th8edi&gul ting slurry was diluted with hexanes (600 ni)
and the

Step F. Preparation of 6-azido-4-(4-bromo-2-chlorophenylamino)-5-

chloronicotinic acid methyl ester (27): Sodium azide (4.4 g, 68 mmol) was added to a

suspension of 4-(4-bromo-2-chlorophenylamino)-5,6-dichloronicotinic acid methyl
ester (26) (13.89 g, 33.8 mmol) in DMF (200 mL) and the mixture allowed to stir at
room temperature overnight. The solution was diluted with water (600 mL) and the
resulting white precipitate was collected by filtration and washed with water. The
solids were dissolved into THF. Two volumes of diethyl ether were added and the
organic solution washed with brine, dried over NaSQ,, filtered, and concentrated in

vacuo to the desired product (27) as a light yellow solid (12.94 g, 92%).
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solids isolated by filtration washing w th hexanes.
The desired product was isolated as an off-white

we o0sM23739. 06 g). The hexanes washes were conceait/US1084028649
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and the soI ids passed through a plug of silica gel
elutin hl.or oget han centra
pr oduc eBo tar#u—r?b—wg . ggllub G 10-4;%[;'0&%%5-41'105%% L}’léglllloﬁ_%'cmom-

3nidatigc desd meethpir @déﬁt(2f{)26)21ﬁ@ rpowdlet ql@l g,0159 3mBB)gwas added
(91 9%9. MS (APCI+) mlz 409, 411, 413 (M+; O, Br
pmmemmse et @cﬁ@@ensszrbpofF pregidarttd-ramer2-chlorophenylamino)-5-

4- h | a
c kF}éllrogfn%l ?:hcl)ltQ i n?éé@ggln %fh %gtPIp m {{2%» g’odl um aZIO(!I) 31
( dicKloghmdéiBareraoktic wad (ad(ai mL)t 0 Aft@5fifeenpaimitesnhefreaction mixture
4- (4- brorchjgéoro oni coti ni

b e o BB S8 el bt e RbARed sodum
(R%bBkate 308 dritR. mrHé %gﬂranﬁJ kam WAs ricll Rler NIM filtered, and

tenperature overnig he solution was diluted wt
\/\mrecntwﬁi)lnma):u@tcdpmheie theedesired prpdnbi ©8) ay acoﬁﬁwlateesohd (11.85

B WESLRHCRYgp's b b T B BrdirbLodl o fyr

o e AT o Cbataius of 1 aotar e bropREniamino)-5-
C&p@%@f_ﬁ%ﬁgz L pyifif4l8- ctaﬂ)o&bﬁc desi;pRd progust (28kedS  (29):

a ow solid (I 929 . 6/ WD 2005/ 023759
F’Cﬂ]/ot.dﬁzaﬁlﬂkm@“/&aqpecﬁs S@ilémar At70omLofS.7 mmol) was added to a

6- Am no- 4- ( 4- rorm- -chloro -5-chlagro-. ... .
Bt o Bl Bt ot B Mo Ryicgtinie  acid
11515th5ﬂ“@§tér ?1@%@ 7 BAN doAMMIEInt sl AUSBE N The reftion mixture
6-azi do-4 br ono- 2- chl'or ophenyl am no) - 5-

cwabhmdca;tt%ﬁ@ domiug hererslapdl thent allowed 29 cpaltogaorg, temperature and
A o)velfnllglgei:l;]h% ré]jaﬁlﬁgrlo(\)vrrf ol t{l}glggsacglﬁﬁer% wf?l% {V%teg iﬁpmik)the rgsultmg

| R bfOOn Pleclitarel wacaliatted bMﬁthﬁd)nVUthva&ﬁécBMth water. The solids
saturated sodium bicarbonate and brine. The arganic .
swpigtdissalvrd antar TG dwervalysesof qthyltasptate weigpdded and the organic

(SRR AREE N YA Bl o Bl SR WG Sl AR B yocuo 10

nprovise @, brd®d,soB&4 ThMaqueﬁlus fiBratp atak eximactetb tvithtetttl]l at€tate and the

%rgamgl reegﬁ%cetgarvm%qt: Ig?lgg) ﬁgmNa%@ﬁot}Iteged and concentrated in vacuo. This

Cl*ﬁli@ﬁ@l'( Fhd @519[)11%3 APl stetigudy GaiRex Bdven 38lid af® Y bombined

ester
material sub]ected to column chromatography (dichloromethane, followed by 20:1

dichloromethane/methanol). The desired product (29) was isolated as a light yellow
solid (0.752 g, 64%). MS (APCI+) m/z 414, 416, 418 (M+; Cl, Br pattern) detected.

Step L Preparation  of  7-(4-bromo-2-chlorophenylamino)-8-

chloroimidazo[1,2-a]pyridine-6-carboxylic acid (30): Sodium hydroxide (1.0 M

aqueous solution, 14.6 mL, 14.6 mmol) was added to a solution of 7-(4-bromo-2-
chlorophenylamino)-8-chloroimidazo[1,2-a]pyridine-6-carboxylic acid methyl ester
(29) in methanol (30 mL) and the solution allowed to stir at room temperature

overnight. Methanol was removed by rotary evaporation and the solution diluted
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Chl or oacet al dehyde (50% aqueous solution, 0.70 nL, 5.7
mol ) was added to a suspension of

WO 2@8i028759 - ( 4- br onp- 2- chl or ophenyl am no) - 5- chl PEDOSO1/028649

nic acid nethyl ester (28) in DVMF (7 nL) contained in

oo B ST S SR B8 FEE OBl hsensin

t»em&&x%twewmmd 1 sthiyl ac¥tf&/THINt Thd begaady kxthic@\wiere washed with
solution was diluted with water (70 nlL) the resulting

brigtet diedamerpNasPpiftliered, iad cemqnéréteédn Bipceq (Q prAvidsnhe desired

LR ot BB LR frp3plgh i o

QaBtei) Geteset UH NMR\WMHM hi&tHAhled:;) Saroed, OMyr7.88SOM), 7.51
filtered, and concentrated in vacuo to 20 provide a
Hs.oh), 235i(d. 1Hh6-68ddeldls filtrate was extracted with
ethyl acetate and the organic extracts were dried
over I\Hﬁ(ﬁallowmg emephunds v ersos)ndesizad éd aisimijarguenmeras shown in
g[]rat er| was conbined with the previously isol ated

oI id and the conbined naterial subjected to
col um chromat ography (g
20: 1 di chl or onet hane/ net
(29) was isolated as a I|i tr\yel ow 25 solid (0.752 g,
64% . M5 (APCl+) mz 414 6, (M- a, Br
pattern) detected. StepMN Qn of
7- (4-br ono- 2- chl or opheﬁ\:\_/” m no) 8-
chl oroi m dazo[ 1, 2- al pyri di ne-6-carboxylic acid (30):

S o AR

chl or e m

rboxyl(}&g g%bg %?56(:? gl(ﬂﬁkﬂ (‘(;g)é?&&% ano}?]\p@t} qﬂ@? MHz,
3(')@3@15}96@%6;}‘;' PH)@Q(D{&GQHI)W% (d, 13, 7800} BRI [MAL1H), 7.02
over ni ght t hanol was renoved by rotary evaporation
dddlilhe sol ution diluted 68 WD 2005/ 023759

PCT/ US2004/ 028649 wth water and acidified to pH 2 by
addition of 1.0 M HCI. The aqueous suspensi on was
extracted with 4:1 ethyl acetate/ THF. The organic

extracts were washed wil ori neg dried over NaSO4,
filtered, and concentrate irgva uo to provide the

desired product as a Ii solid (30). M

(APClI +) m z 400, 402, Br 5 pattern)

detected. 1H NWR (400 Wf me€hartol - H4) b 9.01 (s,

1H), 783(3 1H), 7.51%Wls, 2H), 7.25 (d, 1H), 6.60

d,

( 8- Chloro—7 (2-fluoro-4-iodophenylamino)-imidazo{1,2-a]pyridine-6-carboxylic

ch(Bor onet hane, foll owed by
) .ClThe desired product

acid

MS APCI (+) m/z 432, 434 (M+, Cl pattern) detected. 'H NMR (400 MHz,
DMSO-dg) & 9.31 (s, 1H), 8.11 (s, 1H), 7.71 (s, 1H), 7.61 (d, 1H), 7.37 (d, 1H), 6.62
(t, 1H).
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The foll ow ng conmpounds were synthesized in a simlar
manner as shown in Figure 7. HOOC NI I / G C N

wa 0005/023759 PCT/US2004/028649

8- Chl oro-7-(2, 4-di chl or ophenyl am no) -i m dazo[ 1, 2- a] pyr
i di ne-6-carboxylic aci dnoMSoAPCI (+) mz 356, 358 (M,
C pattern) detected. 1H 4 MHz, CD30D) S 9.16
(s, 1H), 8.00 (d, I H, ‘% H, 7.51 (d, 1H),
7.25 (dd, 1H), 7.02 (d, Nl :
8- Chl oro- 7- (2-fl uoro-4-Ko oprﬂény ani no) -i mi dazo
[1,2-a] pyridine-6-carbo |c aC|d MS APCl (+) mz

g%éalagaﬂ % %?u?l%pintiﬁgln t ec azo L‘% ];’?‘}vaﬁll ?— -C%Xylic acid

;ogé / 8\2‘3‘7%%&%% 388,4}%)2_%%3,9CFpatterr% éetéctecﬁ) H Wmo MHz,
ifbd;i@rggz%ﬁ%@% 1y fd. o@(somiﬁlgn%%f@, (mr-x? -7, @9 dazn), 6.9 eﬂl

“carboxyli'¢ acid 324, 326
@7@MHEDMSGGR)BCHIG(9 (s H24dMR(s).400 MHz, DI\/SO d6) 6 9 27
(s, I H, 8.06 (s, 1H, 7.65 (s, | H), 7.29 (t, I H),
6.96 (m 2H). 19F 5 (376 MHz, DWVSO-d6) -118.9 (s),
-124.8 (s).

7- (4- Brono- 2- net hyl pheny® no) - 8- chl or oi m dazo
[1,2-a] pyridine-6-carboxylid acid 10 M5 APCI (+) mz
380, 382 (M, O, Br patfter fetected. 1H NWR (400
MHz, DMSO-d6) S 9.31 (s N o HERs, IH, 7.69 (s,
1H), 7.42 (s, 1H), 7.24\(q, 1H,

7-(4-Bromo-2-methylphenylamino)-8-chloroimidazo[1,2-a]pyridine-6-carboxylic
acid

MS APCI (+) m/z 380, 382 (M+, Cl, Br pattern) detected. '"H NMR (400
MHz, DMSO-dg) § 9.31 (s, 1H), 8.09 (s, 1H), 7.69 (s, 1H), 7.42 (s, 1H), 7.24 (d, 1H),
6.64 (d, 1H), 2.28 (s, 3H).

Example 10

<\Jr/\1 Cl Br

1-[7-(4-Bromo-2-chlorophenylamino)-8-chloroimidazo[1,2-a]pyridin-6-yl]-

ethanone

This compound is prepared from compound 29, the product of Example 9,
Step H. Tebbe reagent (n-chloro-p-

methylene[bis(cyclopentadienyl)titanium]dimethyl-aluminum, 1 M solution in
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6.64 (d, 1H), 2.28 (s, 3H). Exanple 10 15
1-[7-(4-Brono-2-chl orophenyl am no) - 8- chl oroi m dazo[ 1, 2
WO ajoppei7ad n- 6-yl ] - et hanone This conpound i s pPepEs®U4/028649
from conpound 29, the product of Exanple 9, Step H
T r e h
é@%ﬁ?’eﬁi‘? blﬁfs"( (Q:)ylgl %“8’5&} Wc?genfle Slt I't ar??llﬂl ﬁf’ Qi ZI%LLbrOI?O jfrchloro
phghyldm ¢ B-tHlbronniidazé(l, Mp&ﬁﬁﬁfewaﬁwyhc ac1d methyl ester (29)
PCT/ US2004/ 028649 t ol uene,
dadengt 6.0al suneh) iipnly (¥ r{lhl 5?@%1@ OC‘KF orTéle tehotion mixture was
y [
PEREGREAAR ) hreh Bl 4R R AR B[ AR Yliion |
5 (mL)rinas @ddddeshd the Gnikturd Btrred fmt 1hours XTher raviiesn wasditetdd with

to room t enperat ur andswredf 1.5 hours

(eﬂe»%aga@?o@ A ttﬁ&ﬁmrafe%awp% Wi APUALS: (OFET over MeSOs

ranﬁteahserﬁﬁateﬁr e fcRide iRatBM oas pliigicl B9 ¢lakIPBoliRh BirdHb&Sraphy
ethyl acetate, washed with saturated aqueous

s(dmhlmvma&hbm@t Ho: Udlcb@rm@haﬂﬁﬁwanolhmromdg dhe desired product

AR fsacSaTapty el T rBY o 2,88 (ML 38 pilem) deteeea. '

10 NOR oormiha t ldr §,QE0Y @) tHne 79asis! 2d), 7.55 (d, 1H
produgltrog . 09@9 81%09( }%i ‘8'1‘{? H’9‘33968(' 398) 40( %
(N3 (dg, 1HBr6ifa¢dtéHh)2 aelscited. H 10 NMVR (400 MHz,
CDC13) 8 9.05 (br s, 1H), 8.81 (s, 1H), 7.71 (s, 2H),
7.55 (d, 1H), 7.22 (dd, 1H), 6.55 (d, 1H), 2.67 (s,
3H). Exanple 11 H HO ,- NCO 15
3- Brono- 7- (4- br onp- 2- chl omxakpyi AN no) - 8- chl or o-i m da
zo[ 1, 2-a] pyri di ne-6- carboxylic acid
(2- hydr oxyet hoxy) -am de Thedreacti on schene for the
synthesis of this défpetngNs=Shownpel ow. , 10 <-10

Br Cl Br
/
AW

15 3-Bromo-7-(4-bromo-2-chlorophenylamino)-8-chloro-imidazo[1,2-a]pyridine-6-

carboxylic acid (2-hydroxyethoxy)-amide

The reaction scheme for the synthesis of this compound is shown below.

0.0 HO.__O
P
o ¢ NaOH o ¢
@ g4 g4
| |
CHCI N MeOH N
3 r\<\‘,,\l Cl Br e Br\<\__,<1 Cl Br

H H
O~ N (0] HO N 0]
O~ NH: (¢ b © HCI ~"0 b o
S Go! S Ao
N MeOH
EDCI, HOBt B~ ¢ Br No"ei Br
N

DIEA, DMF
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C HNBSI Hi NaCH1 Il CHC13 H ~O _,-~ O NH2
~O_'---O NYO EDCI HOBt DI EA, DWF Br\ C HC C MOH

woR@s02375HO - 0..NCO CI 71 WO 2005/ 023759 PCT/US2004/028649

PCT/ US2004/ 028649 Step A: Preparation of

3- br ono- 7- (4- br ono- 2- chl or ophenvl am no) - 8-

chl oroi m dazo[ 1 2-a] pyri di ne-6-carboxylic acid nethyl
ester. N-bronosuccinimde 5 (14 ng, 0.080 mmol) was

added to a sol ution of

7-(4- BteprTDAZ CclBr mamgimn%farﬁ-hm%? -(4-bromo-2- chlorophenvlammo) 8-

a7 pyHgie-G-ca eihyl s mnx?lgg%cmlmlde ‘
&{4 ﬁlf 1 ébs Hn'ﬂcg) /8¢ aédeu%o Q%’lﬁﬁoﬁ Bﬁm&aﬁtﬂ]&a dﬂﬁﬁoﬂlénylaﬁﬂno) 8-
acetate, washed with NaHSO3, brine, dried

ohbrolmqm,,z ahxyndmnfﬁewb@tyéld acigl methis] esten (38 ang, @.Q783mmol) in
ng]'[ometz H{gl (hmp%ﬂérl%l V{e zt‘é?)lﬁsl\}pé ?esaf% g)aggﬂ\étgé ﬁwth ethyl
(a@etatle H)vash&i %h(NaHg(bQ ,brlﬁe Qﬂleﬂg)VS%NBZSOZ, afd dotldentrakdd, to a yellow
sohd (33 mg, 2%) MS APQI “+) m/z 494, 496, 498 (M|_l2 Cl, Br pattern) detected.
'H NMR (400 MHz, CDCLs) & 8.82 (s, 1H), 8.65 (s, 1H), 7.67 (s, 1H), 7.55 (dd, 1H),
7.22 (dd, 1H), 6.53 (d, 1H), 3.98 (s, 3H).

Step B: Preparation _of 3-bromo-7-(4-bromo-2-chlorophenylamino)-8-

chloroimidazo[1,2-alpyridine-6-carboxvlic _acid__(2-hydroxyethoxy)-amide. The

synthesis of the title compound was carried out according to Step H of Example 1 and
Steps A and B of Example 3 using 3-bromo-7-(4-bromo-2-chlorophenylamino)-8-
chloroimidazo[1,2-a}pyridine-6-carboxylic acid methyl ester as the starting material
to provide 20 mg of desired product as a light yellow solid. MS APCI (+) m/z 539,
541, 543 (M+, Cl, Br pattern) detected.

Example 12

\<\_’ ,/\1 ci Br

7-(4-Bromo-2-chlorophenylamino)-8-chloro-3-methyl-imidazo[1,2-a]pyridine-6-

carboxylic acid cyclopropylmethoxy-amide

The reaction scheme for the synthesis of this compound is shown below.
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Step B: Preparation of
3- br ono- 7- (4- br ono- 2- chl or ophenvl am no) - 8-

w@ bdospza7ee dazo[ 12- a] pyri di ne- 6-. car boxyl i ¢ aci BCT/US2004/028649

10

15

(2- hydroxyet hoxy)-am de. The synthesis of the title
conmpound was carried out accordi ep
e lcand 15 s A and B of 3] usi ngoH TEA

3- by onfl- 74(4- bro arophepy! aniffo)< 8> I NH,

chlo orjoi zo I/goaﬁgyln\( din £;:0- car bot % (et hyl ACN
epgstarting mater| aI ide 20 rTg of

desicred product as a light yellow solid. M5 APClI (+)

mz 539, 541, 543 (M+, d, Br pattern) detected. 20

Exanpl e é%? (4- Br ono- 2- chl or oph o

enyl amin Ior@,3rrethl-|md zo
pyri di ne- oxylic aci A'?:ycl opr gpP y- am geo,
The reacti on ﬁ{or tRe'synt hesis_of l]& nﬁpeu-nel-
is shown MDE -acR0248/ 0026 - 214630 %)

2005/ 0237 9 TPAP NVO ACN | NHg H HoBt TEA DI\/F
PCT/ US2804/028649 H NH2 H2SO4 TEA

H
HO.__O o EDCI V/\O’N OH cl
H HOBt N
N Z
~ | ' A\/O‘NH N
N 2 TEA cl Br

~_ ] cl Br gl L T

Step A Preparation _of  4-(4-bromo-2-chlorophenylamino)-5.6-

dichloronicotinic acid tert-butyl ester. 2-tert-Butyl-1,3-diisopropyl-isourea (10.6 g, 53

mmol) was added to a solution of 4-(4-bromo-2-chloro-phenylamino)-5,6-dichloro-
nicotinic acid (4.21 g, 10.6 mmol) in THF (200 mL). The reaction was heated to
reflux. After 30 minutes the reaction was cooled to room temperature and diluted
with EtOAc. The organic layer was washed with saturated K,CO; (2x), brine, dried
over Na;SO4 and concentrated. The yellow solid was triturated with dichloromethane
and white solids were removed by filtration. The filtrate was concentrated in vacuo to
yield the desired product as a yellow solid (5.53 g, 97%). MS APCI (-) m/z 451, 453
(M-, Cl, Br pattern) detected.

Step B:  Preparation of 4-(4-bromo-2-chlorophenylamino)-5-chloro-6-(2-

hydroxypropylamino)-nicotinic_acid tert-butyl ester. 1-Amino-propan-2-ol (2.44 g,

30.3 mmol) and triethylamine (0.42 mL, 3.03 mmol) were added to a solution of 4-(4-
bromo-2-chlorophenylamino)-5,6-dichloro-nicotinic acid tert-butyl ester (1.37 g, 3.03
mmol) in acetonitrile (30 mL). The reaction was heated to reflux. After 23 hours the

reaction was cooled to room temperature and diluted with EtOAc, washed with
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ACN Step A Preparation of
4- (4- br ono- 2- chl orophenyl am no)-5,6- 5

waolpabhm7emi cotinic acid tert-butyl ester. PCT/US2004/028649

10

15

20

25

30

2-tert-Butyl -1, 3-diisopropyl-isourea (10.6 g, 53 nmol)

?%Q%rg (;%ﬁa'ﬁ(go% r\]xfagérrglgljb é%rq%dacr)ﬁzerr] (1)\5a2§o%a%d C(ﬁ]lcentrated to a white solid.
nle’Jﬂidanbﬁ Bgi flash4 c@lling, cmnﬁtm@y i(20: THElohRﬁ&nadn)ne/methanol)
The reaction . was heated to, reflux., After &Ii?s)

t Provided dhg %lrﬁmr@&a ae tvhite solid (lehber A%k eMﬁ]éﬂ +) m/z 492,
d Fctnﬁﬁfe;c e organic Iayer was washed with
s%\ét‘yu l\gfedlv\ﬂg%) 2X ee %rl ne, dried 10_ over Na28_04 and
concen o) | )

di chi O$t8ﬁ'e?han ark lng ¥ %4 o §2-<t,l{lbxto h ‘Hog-?-chloro-é-ﬁ-

f bt dpi @yl @itino e ofimit t 4cid ecrtvdatyt @SRe Nt Tatzedoiunom{ aa:fu4>(4-¢bromo 2-
yi el d the desi red g};oduct as a yellow solid

ocigrophgayfgngino)-2-ch %61g@yd@53propbdaml@ -mg}tmb%t taé’rdn) tert-butyl

d 4A molecul d
@s?%‘"(g rﬁs%%ﬁ‘ﬁ"l?op eny (n‘log’inL)C a[soardgec%3 _A n_lo ﬁ:_cSu ar sieves an
hyanethylproophdline gfi100g,- GBS otnmnl)c Abé dnikture mtqdoledstoeﬁ.°c and

1- Ami no-pro 2. 30. I nd .
gy Bl przhiaie G Gty Bt BGe addeg. e stming
SR Wk HbueS thé-rfedetion was filtered through a plug of silica gel, washing with
br ono- 2- chl or ophenyl am no) -5, 6-dr chl or 6-ni coti ni ¢ aci d

t BiQAGuThe filketewag dorgentrpted. hmﬁomm pyiflasn el dhrematography

| ux. Af 3
g o revnt R PR PR T T el i Wb 6 oo me
d3 199}, SR DI (B @HE490)ash e+, Hogttm a8e&t023759
PCT/ US2004/ 028649 sat ur at ed Na wat er, bri ne,

dri ed S’t\é?"D Ne2SEMtiah of $9RBESHhE @t&a%rbal@ymlﬁ& @eﬂubfb 3-methyl-

Purlflca

i on by fTash col umm chronat ography (2
enerirhoxylic  gsidvi déd4tBTem@e23f>lnlewphenylamm0) -5-

n‘i g&c ( 3 iopzy'{ﬁgmn mc%Prng g{;}t t?%)bug'feétg{’v@d&}: g,éf]e mElol) was

Pdlﬁmsfe@tlhm&f:entrated H,S04 (0.50 mL). After ten minutes, ice and water were
4- (4- br ono- 2- chl or ophenyl anj no) - 5- chl or o- 6- (2-

oasSipihie Yk ETe (Ve -SHITed domica maapigs Jhe- Bixtyrp veastdijutedryith EtOAc,
CI%uWa i \%lil gnl\]ﬁ;}%%ﬁlg’. C ed w1té1 b(l‘Ele dried over Na 6y§)ééand ccsncentrated

or opheny TOXVDTO
| oqirovide tl&aiedlré&plbdﬁmtay |an offswisite {oﬂhdZ MY ARCIFF) mvtod )6, 4b8 (M-,
a etonitri| m) was added 4A nol ecul ar sieves

rmﬁ%?h%t?ﬁé?dphm ine (0.10 g, 0.85 mmol). The

mxture was cooled to 0O C and )
Step E: Preparation of 7-(4bBromo-2-chlorophenylamino)-8-chloro-3-

methylimidazo[1,2-a]pyridine-6-carboxvlic acid cyclopropylmethoxy-amide. The

synthesis of the title compound was carried out according to Example 2 using 7-(4-
bromo-2-chlorophenylamino)-8-chloro-3-methylimidazo[1,2-a]pyridine-6-carboxylic
acid as the starting material to provide 8 mg (18%) of desired product as a yellow
solid. MS APCI (+) m/z 485, 487 (M+, Cl, Br pattern) detected. 'H NMR (400 MHz,
CDCl,) 6 8.68 (s, 1H), 7.72 (m, 1H), 7.54 (m, 1H), 7.20 (dd, 1H), 6.42 (d, 1H), 3.58
(d, 2H), 2.57 (s, 3H), 0.64 (m, 1H), 0.57 (m, 2H), 0.23 (m, 2H).
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10

15

20

10 tetrapropyl ammoni um perrut henate (0.030 g, 0.085
mmol ) was added. After stirring for one hour, the

wo eseom was filtered through a plug of silicechek2004/028649

washing with EtQAc. The filtrate was concentrated.
Purification by flash colum chromatography (20:1
hexanes/ et hyl acetate) provided the desired product as
a white solid (86 ng, 31g%, mp¥S1 APCl (+) mz 490, 492
(Mt, O, Br pattern) detected 15 Step D Preparation
of 7-(4-brono-2-chl or ophenyham no) - 8- chl or o- 3- et hyl =

i m dazo[ 1, 2- a] pyri di_ne-8>gal S?yl i co@ci d.

4- (4-Brono-2-chloro nyl am o)

chl or 0- 6- ( 2- oxopr opyl am no) {Ai ot| acid tert-butyl
ester (0.075 g, 0.15 mmol) yed into
concentrated H2SO4 (0. 50 nﬁ),’ After ten m nutes, ice
and water were and the mxture was stirred for ten

m nutes. The m xture was diluted with EtOAc, 20
neutral i zed with 1 M NaOH, washed with brine, dried

ﬁglaﬁlefls Q %QP%%%%BF@H%QHM% g—g;ﬂ;? %;J;] W?Q(ﬁz ,frzﬂgyridine-
418 (M, C' 6-c3Eb@atic atil) cydRipeopythetiSigpmide (31)

Preparation of

7- (4bBrigive-&steokls RO RRAEH sulieme foBthe RlyMhesiSof compound 31, which
nmet hyl i m dazo[ 1, 2- a] pyri di ne- 6- car boxyl i c _acid

OV%SI PpvrspsA rsedrdiog- doni e, mpfodoof xRS 3. osing e/ -(4-bromo-2-
hﬁdrgphf%?‘%&lfﬁ]d%-%or%%fdagg[l%&]p?ﬁ&ﬁé-@'—cﬁ%o&%@xﬁﬁ@l @»O? as the

hutpting Aacdilabtoopbeidy hang (5306 Sietd)lod comBeuret iy | MiSi (AXLH]) m/z 467,
ridine-6-carboxylic . acid as the startin

r@eeat M lp B ambiants ach 634 NOTR G004 Vit GRLRIRIS $.26 6. 1H),

veld oLl DR o i 2 AR P e
J(hD,,1H7 dm(m;zﬁ)&mdzﬂmgsamm 1H), 7.20 (dd, 1H), 6.42
1H), 3.58 30 (d, 2H), 2.57 (s, 3H), 0.64 (m 1H),

O 57 (THe BHdwidg ddgothdLere Mtﬁé@zé’(ﬂﬁﬁé Q@xdif Inanner as shown in

PCT/ US2004/ 028649 anpl e 13 QSynt hesi s of
Eigure gy §rand2. wngihepmapm%tﬁmbyesm%ﬁp& ExagwioP 1, 2- a)
pyri di ne-

<\' ’/\J Cl Br

7-(4-Bromo-2-fluorophenylamino)-8-chloroimidazo[1,2-a]pyridine-6-carboxylic
acid cyclopropylmethoxyamide
MS ESI (+) m/z 453, 455, 457 (M+, Cl, Br pattern) detected. 'H NMR (400
MHz, CD;0D) & 8.70 (s, 1H), 7.95 (s, 1H), 7.67 (s, 1H), 7.34 (m, 1H), 7.20 (m, 1H),
6.79 (m, 1H), 3.49 (m, 2H), 1.08 (m, 1H), 0.55 (m, 2H), 0.26 (m, 2H). 'F NMR (376
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6- carboxylic acid cycl opropyl net hoxyam de (31) Figure
8 shows the reaction schene for the synthesis of

w@oospoesTdy 31, which was prepared accordi ng t oPe®S2004/028649

10

15

met hod of Exanple 2, using 7-(4-brono-2-

C r oph l.a ) 8chlor0|mdazo[12a]pyr|d|ne60a
r%ﬁygi&ésﬁés T‘%‘g%) as the 10 starting nmaterial to
provide 4.1 g (53%yield) of conpound 31. M5 (APCI-)

mz 467, 469, 471 (M: Cd, Br pattern) detected. 'H
NVR (400 MHz, CD30OD) 6 8.76 (s, 1H), 7.95 (d, 1H),

7.64 (d, 1H), 7.56 (d, N (dd, 1H), 6.56 (d,

1H), 3.57 (d, 2H), 1. (& T H) 0F54 (m 2H), 0.24
(m 2H). The follow ng conpouads Mere.synt hesized in a
simlar manner as shown in 115 [Fi g /, 8, and 9

usi ng the appropriate anili PGt P of Exanple 9.

7- (4-Brono-2-fl uorophenyl amy nQ) - 8- chl or oi mi dazo[ 1, 2-a]
pyri di ne- 6-carboxylic acid cycl opropyl met hoxyam de 20
VS &Shiokd)7- ﬂu(ﬂ% het%ﬁﬁnuﬂﬁ-?mﬁcl‘ﬂ'io lci-agﬁf ridigé- t65&1950)(yllc acid
det ect ed. 1 ! s, 1H),

7.95 (s, | , 7 67 stclonropvlmexhw-qmdel H) 7.20 (m
IH),679(m1H) 3.49 (m 2H), 1.08 (m 1H), 0.55
(m 2HYS BSRGH mz 27—1) STTBVINVRL pSthﬁnYEetWDSQOHSWB?@@O MHz,

SCEHPD) 04710 6. 110t S lre D abh Gy TH B9 6 180.o7 B9 (ni . 6.95
LB D GRS R,
(MMMR {356, MHEPBOMDSS 813201 (s, | H), 7.91 (s, | H), 7.60
(s, | H, 7.09 (m | H, 7.00(m | H, 6.95 (m 1H)),

6.77 (m 1H), 3.47 (d, 2H), 1.05 (m 1H), 0.51 (m
2H), 0.22 (m 2H). 19F NMR (376 MHz, CD30D) S -132.1.
o)

10 H HO 0. N,,,r,HO Ho
~"o o
0L
N

7-(4-bromo-2-fluorophenylamino)-8-chloroimidazof1,2-a]pyridine-6-carboxylic

()}

acid (2-hydroxyethoxy)-amide

MS ESI (+) m/z 443, 445, 447 (M+, Cl, Br pattern) detected. 'H NMR (400
MHz, CD;0D) & 8.74 (s, 1H), 7.91 (s, 1H), 7.61 (s, 1H), 7.32 (m, 1H), 7.16 (m, 1H),
6.68 (m, 1H), 3.84 (t, 2H), 3.66 (t, 2H). "°F NMR (376 MHz, CD;0D) & -128.9.
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7-(4-b ro no-2-fluorophenyl am no) - 8-chl oroi m dazo
[1,2-al pyridine-6-carboxylic acid

W@ 2e08pei7exyet hoxy) -am de MS ESI (+) nlz 443, 4PE1/U42064/028649
(M, O, Br pattern) detected. 'H NWR (400 15 Mz,
CD3OD) 8 8.74 (s, | H, 7.91y(s, I H, 7.61 (s, | H,
7.32 (m 1H), 7.16 (O M) N C|88(n’1_. 1H), 3.84 (t,

2H), 3.66 (t, 2H). 19F NMR{37f Mz, oD) 8 -128. 9.
76 WD 2005/ 023759 PCT/ US2004/ HO, ,,-,,O N
N~ d N

8- Chl oro-7-(2-fl uorophenyl a Nr} -10m dazo[ 1, 2-a] pyridin
e- 6-carboxylic acid (2- hydrga»yet h oxy)-amd e M5 ESI

(+) mz 365, 367 (M+, C pattern) detected. 'H NWMR

( 83ChMrip-7-(25(1GHSPBn Badivd-ifrddazbH),2-afpy@ddiae-6-carboxylica@id (2-

, 1H), 7.10 1H),, 7. 00 . .6.94 1H),
é.s77 (H)m 1H), (3.m78 (FQ,"WW’,‘Y“%%‘Z}'E‘%‘?“’EW 1&? NIII\/I;D('?JG
-'-V,F\,'Z ’ QCI\%SP‘E&{;?%T}ZB%@S%@? (MHP,’ €l _p’attoérB Qetoetcn. M N (400 MHz,
8 7 (2 and . . L
s PGBROBAB ST Gy I P8 R TBISRE 88 LBL 7 T HEAR.17 B0 R, 6.94
ARE! 1H); Bfgio(zn,q}ﬁ, 3485t 24)73 60t 28). P& NMR X3 T MEEL, €@D;0D) § -

1H NMVR (
131.9.

HO~NGO ¢
C, Cl cl
N

10

8-chloro-7-(2,4-dichlorophenylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid
(2-hydroxyethoxy) amide
MS APCI (-) m/z 413, 415, 417 (M-, Cl pattern) detected. 'H NMR (400
MHz, CD;0D) 8 8.78 (s, 1H), 7.90 (s, 1H), 7.87 (s, 1H), 7.10 (dd, 1H), 6.61 (d, 1H),
15 4.0 (m, 2H), 3.72 (m, 2H).
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MHz, CD30OD) 8 8.78 (s, IH), 7.90 (s, 1H), 7.87 (s,

1H), 7.10 (dd, 1H), 6.61 (d, 1H), 15 4.0 (m 2H),
W@2002/083159 2H) . 77 WO 2005/ 023759 PCT/ US2004/ 0286HDS2004/028649

7- (4-Brono-2-fl uorophenyl am no) - 8- chl or oi mi dazo[ 1, 2- al

pyri di ne- 6- car boxylic daddvs ESI (+) m z 384, 386

388 (M+, O, Br pattern) "H NWVR (400 5 MHz,

DVMSO-d6) S 9.29 (s, 1H), 1H), 7.68 (s, 1H),
7.53 (m 1H), 7.23 (m 1H). 19F NMR
(376 I(\/Hz Ebwso d6) 8- 12739y @ bm 17

8- Chl oro-7-(2-fl uorophenyl am no) -i m dazo[ 1, 2- al pyridin
| 28- 12- rid¥ie-6€arboxylic

pat?ern &é-\gt%lgoregb&f I\I}I§§? 4L(Cl)lgarh(;kﬁlé,?da%9 &3@? 6 9.30 y
(s, 1H), 8.09 (s, 1H), 7.67 @ed 1H), 7.22 (dd, 1H),
7.06 (dd, 1H), 6.98 (m 1H), 6.84 (m 1H). 19F NWR
(376 NS, Eﬂ\@(}}rﬂfamt@ 184).338 (KB, WD, BoQatt@ABd&scted. 'H NMR (400
PCT/ US2004/ 02864

5 gMBs HINSG- (tﬁzlﬁc?}%n(% 13Df BdB&pHERYIEnisn il 7P 40 1H), 7.23 (m,

I ok NS I (+) nlz
3131‘6)26?2%3}%&/% &W@%%t ec?qué% R (400 Mz,
DVMBO- d6) S 9.29 (s, 1H), 8.10 (s, 1H). 7.68 (s, 1H),
7.43 (m 1H), 7.12 (m 1H), 6.83 (m 1H). '9F NMR
(376 MHz, DMSO-d6) S -127.8. H 10
8- Chl oro-7- (4-chl or o- 2- fHOor Q)aheniél am no) -i m dazo
[1,2-aJ pyridine-6-carboxylfc Hacfd
cycl opropyl net hoxyani de N z 409, 411 (M,
C pattern) detected. 'H |\/R| 40 , CD30D) 8 9.97
(br s, 1H), 8.82 (s, 1H . (s31H), 7.71 (s, 1H),
7.18 (m 1H), 6.97 15 ( NlH), 6.56 (m 1H), 6.47 (br
s, 1H), 3.60 (m 2H), 1.00 (m IH, 0.56 (m 2H), 0.24
(m 2H). 19F NWR (376 MHz, CD3CD) 8-128.7.

10 8-Chloro-7-(2-fluorophenylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid

MS ESI (+) m/z 306, 308 (M+, Cl pattern) detected. 'H NMR (400 MHz,
DMSO-d6) & 9.30 (s, 1H), 8.09 (s, 1H), 7.67 (s, 1H), 7.22 (dd, 1H), 7.06 (dd, 1H),
6.98 (m, 1H), 6.84 (m, 1H). '°F NMR (376 MHz, DMSO-d6) §-130.5.
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79 WD 2005/ 023759 PCT/ US2004/ 028649 Exanple 14 H
HO -~ 0O N ,rOdC Synthesis of

wdat’(o’sfo%ssrm- 2- chl or ophenyl am no) - 8- chl or oi m darOf/USB0a)28649

pyridine- 5 6-carboxylic acid (2-hydroxyethoxy)-am de
(33a) The reaction schene for the synthesis of
conpound 33a is shown in Figure 9, which was prepared
according to Steps A apgh B §f Exanple 3 using

7- (4- br ono- 2- H o

chl or ophenyl am no) - 8- chl I N dazQ[ 1, 2- a] pyri di ne-6-ca
rboxylic acid (30) to r oy de (40% vyield for

two steps) of the desir @auet >dy6 (APCI+) mz 10

459, 461, 463 (M+: O, npatter n) detected. 1H NWMR

(400 MHz, nethanol-d4) 6 8.90 (s, 1H), 8.08 (s, 1H),

7 . .3 . 3
(101 hplot 830 o 5 L rbind B oo
O'Nf OHC N 15 Synthesis aéid

7- (4- brono- 2- chl or ophenyl am no) - 8- chl or o- 3- ( 4- net hyl pi

per azi MS| ESY{4)-mai Haz 041 (R-+a]qypattein) elefectdr bdX WMR (400 MHz,
acid cycl opropyl net hox&am de e reaction_sc

r I 36) Th hene
TOMSCho) Sy e e 1Bt G oL b 56. 1H), B DR 42 (. 1H), 6.83
. & . n
%@I(ﬁ%r om@‘c?ﬁ@%%ﬁé%%sgmdﬂéﬁl 811 or o- 3- ( 4- met hyl pi

perazin-1-yl)- imdazo[1, 2-a] pyridi ne-6-carboxylic
acid nethyl ester (34): Preparation was acconplished
by nodification of the procedure of Katritzky et al.
(J. Org. Chem, 80 WO 2005H023759 PCT/ US2004/ 028649

_N__O E
Y/\o ) ‘ H\©\
<\NJN Cl Cl

8-Chloro-7-(4-chloro-2-fluorophenylamino)-imidazo[1,2-a]pyridine-6-carboxylic

acid cyclopropylmethoxyamide

MS ESI (+) m/z 409, 411 (M+, Cl pattern) detected. 'H NMR (400 MHz,
CD;0D) & 9.97 (br s, 1H), 8.82 (s, 1H). 7.73 (s, 1H), 7.71 (s, 1H), 7.18 (m, 1H), 6.97
(m, 1H), 6.56 (m, 1H), 6.47 (br s, 1H), 3.60 (m, 2H), 1.00 (m, 1H), 0.56 (m, 2H), 0.24
(m, 2H). °F NMR (376 MHz, CD;OD) 5-128.7.
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2003, 68, 4935-4937: J. Og. Chem, 1990, 55,
3209-3213). Bis(benzotriazazole) adduct (formed with

wa 20080k3769i perazi ne) (106 ng, 0.230 nmol) was pODEs2000028649

10

15

20

a suspension of

6- am no- 4- (4- br ono- 2- chl orophe m no) - 5-chl oroni cot |
nic acid nethyl ester (2§§&P§gxh§, 0.076 mmol ) in
dichloroethylene (1 nL) foll,pwed by the 5 addition of
ZnBr2 (52 ng, 0.230HAMDL)~ .- @ eactd on m xture was
stirred at reflux for 10 Roufs ﬁnd then at room
tenperature for 16 hours. T a m xt ure was
diluted with CH2A 2 and fi| e| d. filtrate was
washed with water. The aquégy | &er wad extracted
with CH2C12. The conbined ofthhnic extracts were washed
with brine, dried (Na2SO4) and concentrat ed.
Purification by flash col unm chromat ography using the

10 Bi ot age tem (60:1 CH2C121Me rovided the e
ST I S dcropsi-hloraphgay [GMmok Breblorb a0 lZopyridine-
Step B: 6

7-(4-Brono- 2- E:%alrg?)gfrl)ﬁea% (gr-rlll );1dc;.)0zqélse-ﬂ(l:Wl(yc))Tracl)r-lig-e { :?-ar)ret hyl pi

erazif-| - - i.dine-6- Lic : o
et i o RO o P RS 5 Ry i
(which k;Jva.'k pyespédihéoorgingvas Segsl ddandBaofSErapgris Barsingf 7-(4-bromo-2-
7-(4-brono-2 15 . . : :
cqh(lefpelpﬂv&mlam-msﬂ-oam@maaPHa%almnﬁl@?ﬁgﬁaﬁl?w}lszi Acid. y(30) to
- i 10N @ Bt AT |4 i t
PR Al TaB P Sy AL S dals, i ot
t469, 4622663 NI+ G, Brepatas) cdetereadt r S NMBO (400) M5, mathenol-ds)

resi due (35) wa iluted w t ol ue n

ORE8HEr Hed- Q& pgﬁsﬂe%d%, (Saﬂgﬁslﬁg‘és’ tﬁé’gr b JgDr 4§06 (m, 1H),
y I 51 Jappwas carried forward wi t hout

pjlikrgél5 |gét§$%%%T(%g§’r2é{fdue (35) was suspended in CH2C12
20 (1 nL), cooled to O C and oxalyl chloride (150 L of
a 2 Msolution in CHC12) was added. One drop of DM
was added and the reaction, m xtu warmed to room
tenperature. After 10 nin xé'g}pl%ﬁ)ﬁcentration of the

m xture was followed by concentrating fromtol uene
twice and then drying in a$£0()The resulting yell ow
solid was suspended inVﬁZ@lZ (- | cooled to 0 C
and 25 cycl opropyl net hyl hydr i (16 ng, 0.180
nol ) was added. AftQNfThe N.e ¢i ] Xt ure was
MnnedtoroomtemmrM¢M$ ng sthirre for 16 hours,

it was diluted wth EtCQAc. e organic | ayer was
washed with saturated NaHCO3 and brine, dried
(Na2SO4) and concentrated. Purification by flash

col unm .
gyllljthesis of 7-(4-bromo-2-chlorophenylamino)-8-chloro-3-(4-methylpiperazin-1-
yl)-imidazo[1,2-a]pyridine-6-carboxylic acid cyclopropylmethoxyamide (36)

The reaction scheme for the synthesis of compound 36 is shown in Figure 10.

Step A:.  7-(4-Bromo-2-chlorophenylamino)-8-chloro-3-(4-methylpiperazin-1-yl)-

imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (34):  Preparation was

accomplished by modification of the procedure of Katritzky et al. (J. Org. Chem.,
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chr omat ogr aphy usi ng the Bi otage system (15:1
CH2d 2/ MeCH) provided the desired 30 product (36) as a

w@2008/0y8Fd ow solid (12 ng, 37%. MS ESI (+) neCH652004/028649

10

15

20

25

30

569, 571 (M+, O, Br pattern) detected. 'H NWVR (400

N2603, GRR3ON)S-BF: 35 Grg, Chey,, 1'896555 d32(8>132ﬂ8)203)i5(b@ﬁﬁ)15&a201e)
PCT/ US2004/ 02864 5

& HCt( éfo WEIS% g-gncttleylplgp{)azmg) 21706( me, M3O zu'éoj) (¥AS a@ded to a
4§d)spe£1}§§m430f( S6- axg’ihl)o-4-g4-%ﬁ)rr]1§dl;% S?Iillgbr%plfén@ﬁmgﬂﬁ) -RéNoroBicdfinic acid
ﬁnethybemrd-ZB} (%)) mgoﬁl@éﬁymmqh) mm)du&larmthylon@(hmlprfollowedlby the

it SR aGa e A el e SN B i siaret gy reflux for

t fiEhGu¥NAdembS at%oﬁlqemgékaﬂuéior 18 h9BRWThk Redchioh frixthes was diluted
10 Conpound 37 vvasélpref;iared according to St _ergs A and B

ovitlECEhpland iligeidn trate was washed with water. The aqueous layer was

. N0-4- (4- Al or. t
S0 s R, 25 P RBLSNAT B LA ARR 0t i
a(mmn(ﬁlard@ﬁebﬁmtda MafiiitetiémnpBy flash pélamintbirén i@ glaBly using the

yield for two ste of the desired product (37). M
Yaipiage soriem 664, Coebh Mty mpvidedsihe Brovgdipresis (349 a yellow

MR (400 MHz, CD3OD) S 8. 41 1H), 7.55
d‘:?i‘gﬁﬁ‘gléﬁ‘/’wss Es 1H), 7.26 (Zjd 1H) 53854(H21 1H),

3 91 0§t§ AE%_D’L : ; '
2@&'5{1@2&9@9 ﬂ,@@i&&@%&i&wg :&xdwt hé\&:ﬂ@r@lfvlmethoxvamlde (36):
(4- brono- 2- chl or ophenyl am no) - 8- chl or o- 3-

oﬁq@trawmrd& (AP bz bM solutpmivisadded to & spspensen ef 74-gromo-2-

LB SN AR DB SR Bl B ACHD IO hcipe -
Gxarmxxyhd adfl methyprestea(®Y) iackleO (b ntl. Sdes stirramyd 18 hofirs, the

Exanpl e 15 using 6 . . :
reacrtrl%n m%(ture Wasgconcentrated to dryness. The residue (35) was diluted with

toluene and concentrated (repeated), and 31 mg of the recovered yellow residue (35)
was carried forward without purification. The residue (35) was suspended in CH,ClL,
(1 mL), cooled to 0 °C and oxalyl chloride (150 uL of a 2 M solution in CH,Cl;) was
added. One drop of DMF was added and the reaction mixture warmed to room
temperature. After 10 minutes, concentration of the mixture was followed by
concentrating from toluene twice and then drying in vacuo. The resulting yellow
solid was suspended m CH,Cl, (1 mL), cooled to 0°C and
cyclopropylmethylhydroxylamine (16 mg, 0.180 mmol) was added. After the
reaction mixture was warmed to room temperature and stirred for 16 hours, it was
diluted with EtOAc. The organic layer was washed with saturated NaHCO; and
brine, dried (Na,SO4) and concentrated. Purification by flash column
chromatography using the Biotage system (15:1 CH,Cl,/MeOH) provided the desired
product (36) as a pale yellow solid (12 mg, 37%). MS ESI (+) m/z 567, 569, 571
(M+, Cl, Br pattern) detected. '"H NMR (400 MHz, CD;0D) & 8.35 (s, 1H), 7.55 (d,
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am no- 4- (4- br ono- 2- chl or ophenyl am no) - 5- chl or oni cot i ni
c acid nethyl ester (28) and the bis(benzotriazazol e)

wadasoe376s or med Wi th di met hyl ami ne) providi ng BET/E2004/028649

(37%vyield for two steps) of the desired product (38).

+) 4 r t
e Rerta e Kooy S5 28 3 Bt 2 4 g, am,
(243 Q30N 1.097(n3 A H)S0.54 kb, 2H), D24(@d 2H)H) , 6.52 (d, 1H),
3.59 (d, 2H), 2.86 (s, 6H), 1.07 (m 1H), 0.53 (m
2H), 0.23 (m 2H). Exanple 18 15 Synthesis of
7- (4- br ono- 2- chl or ophenyl am no) - 8- chl or o- 3- pi peri di n-1
- ylnmethylimdazo[ 1, 2-a] pwakflii@¢es6- carboxylic acid
(2- hydroxyet hoxy) am de (39) The reaction schene for
the synthesis of conpound 39 is shown in Figure 11.
Conmpound 39 was prep%gd\ Wa @odi fication of the

r e

procedure of T. Kerc all. (rfanuscript in
preparation). Piperidine (4 . mol ) and 37%
aqueous formal dehy AlN ) were

di ssolved in 6:1 Me o@lm . BRd stirred 30
m nut es. \\VW‘G/&-N

7- (4- brono- 2- chl orophenyl am no) - 8- chl oroi m dazo[ 1, 2-

a] pyri di ne-6-carboxylic acid (2-hydroxyethoxy)am de
(33a) (10 ng, 0.022 mmol) was added foll owed by
scaSgnthesis of 7i(&beonv-2vchlotdeaylamihg)-8-ahlogo-Ismorphialig-4-yl-

16 houyr ca mtriflate

2 DarReth 3-a Y e s i B s Pa%wélsth"?%ﬁ@'%@”
were added. After about 60 hours, the reaction m xtur

was di Ihgieactign:ssheme mtb@avsw@ﬁz@ﬁgommgébm m&é’lgure 10.

Of%ﬁ?@aﬁéyer QS@SI% dri e“é\%}c?ﬁl\% &Wgﬁgo%?gn% ated. dnfifle 18M&ing 6-

%ninﬁ+4c(a%bromob3+clﬁlbamherwb¢mmn) G ivhbreriogfmag hacidighethylt lester (28)

(g Sty Sueti) 4eq rsied i OBETRHOUTE) ot Jope (%

?égl@ fghtv&&st%pd) i }Kﬁagg% ?%r(ﬁﬁgt (gy'g)t ggflt@le%é *oR'm/z 55% 55556; 558 (M+,

NEkz qu:@aala) dgtegte83'H NMR 1(#)Q MHSEDODNHE,417(s54H], s7 55 (d, 1H),

i ] 408 st i, 4 ko R S g 100

(@E,920, .54 &H) 2H), 0.24 (m, 2H).

Example 17
H
v/\O.N OH cl
Z | N
\. N
/N‘Q\—-}\l Cl Br
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The foll ow ng conmpounds were synthesized in a simlar
manner as shown in Figure 11. 10 H

WO 2¢04/0B376970- 2- chl or ophenyl ami no) - 8- chl or 0- 3- nop@hOB1004/428649

-yl nethyl -imdazo [ 1, 2 a] pyri di ne-6-carboxy|ic acid

cycl opropyl e i e khe

synt hesi sy .{[ﬁ%ﬂ%’ﬁé’% ) f h@oﬁ%‘éhexﬁ'@fn ﬁ"%%]ggfo

chl oro- 3- I’@ih’iﬂﬁh)j'lhﬂmﬂomhdmhhuIJam)d'&ﬁﬁé-Ero%rhdbmtclmi:ime 6-
carboxylic acid cycl OE)I‘ opyl met hoxy-am de is simlar to
that shown in Fi gur@cippropilmgthexyamides) 2

chl'or ophenyl am no) - 8- chl or oi m dazo |

1, 2-a] glwﬁegq:tn@_ wheme Bandhe p@tlgﬁs;scqu:ompound 38 is shown in Figure 10.

dr oxyef hox h ent
BRSO e R SR AL D BB s
GminBr4- @lalbxbﬁfol’-ﬁ clﬁl@tc@hbxﬁﬂammbf) ledréiﬁeoth‘hﬁ aci® n&hgl Fpter (28)
S 8.76 (s I;D
aud the tggbfrgotr@mzolq) agiilu ts(fo w1t14 cb@e(hg(?ang ) prgvn%glg 16 mg

(7 BB e 1551051

TM4-E maeemhuaeamehymwm(aoo MI(H]I(ZIM)IB} &Bmﬁt(b,yl}a);rﬂ 54 (4,

nonet hyl i m dazog ]ébp% i ne-6-carboxylic aci

Y Slofsy 1ot Pk i AbY ¥i58 (o 55 L0rie 31 (51 D, 1.07 (m,
2-chl h I 8- 5

mb%%gﬁld?h t%éfgﬁrﬂ@onet h;l | :Jnrggng)ll gma]ngg/rl di ne-6-¢

arboxylic acid cyclopropyl net hoxyam de was simlar to
that shown in Figure 11, using 7-(4-brono-

2-chl or ophenyl am no) - 8- chl_or oi zo[
1, 2-a] pyri di ne- 6- car boxyl |Eg‘ rp 9?

hydr oxyet hoxy) am de (33a) apd di net hyl am ne to provide
the desired product.ngS %ld +) m z 528, 530, 532
(M+, O, Br pattern) (400 MHz, 10
CD3CD) 8 8.71 (s, 1H), 7. 50 "i 7.44 (s, 1H),

7.20 (dd, 1H), 6.55 (d, 1 3180
( H) ( H)N/ X Br

o

Synthesis of 7-(4-bromo-2-chlorophenylamino)-8-chloro-3-piperidin-1-
ylmethylimidazo[1,2-a]pyridine-6-carboxylic acid (2-hydroxyethoxy) amide (39)

The reaction scheme for the synthesis of compound 39 is shown in Figure 11.
Compound 39 was prepared by a modification of the procedure of T. Kercher et al.
(manuscript in preparation). Piperidine (4 upL, 0.043 mmol) and 37% aqueous
formaldehyde (5 pL, 0.065 mmol) were dissolved in 6:1 MeCN/water (0.5 ml), and
stired 30 minutes. 7-(4-bromo-2-chlorophenylamino)-8-chloroimidazo[1,2-
aJpyridine-6-carboxylic acid (2-hydroxyethoxy)amide (33a) (10 mg, 0.022 mmol) was
added followed by scandium triflate (1 mg, 0.002 mmol). After stirring 16 hours,
additional scandium triflate (1 mg), piperidine (3.8 pL) and aqueous formaldehyde
(3.8 pL) were added. After about 60 hours, the reaction mixture was diluted with

&3



(s, 2H), 3.74 (d, 2H), 2.04 (s, 6H), 1.18 (m 1H),

0.51 (m 2H), 0.27 (m 2H). 4-
WO Z6064285DND- 2- chl or ophenyl ami no) - 8- chl or 0- 6 1BCT/US2004/028649
cycl opr opyl net hoxycar banoyl i m dazo[ 1, 2- a] pyri di n-3-yl m
e - pj perazine-| - r yhihC aci,d. tert.-Db . .
THOAL AR PEIRE R kel PRI, flufripO it Bthatlic BkPhas dred
4NajSOf- ddadBdcéhtrated. Purification by flash column chromatography using the
chl or ophenyl am no -8-ch|oro-6-cYcIopr9£ylnethoxygﬁfganw
obBlotagedkysism 0oL CH>Cl,/MeOH to 20:1 CH,Cl/MeOH to 9:1 »Clh:MeOH)

LGl 3= r nes li-car hgx

RSBl del Bl () RS AR RTEBR IR RS ApCt (o
5 $0/1568,1560 (W&+,1QJ, Br pattern) detected. 'H NMR (400 MHz, CD;0D) § 8.83 (s,

7- (4-brono- 2- chl orophenyl am no) - 8- chl or oi m dazo[ 1, 2-
a]léWi-ﬁﬁ el H).cashéscyHe 7 3¢i(ad, EDn Pchooidy dHhok 9T 4 AED, 3.70 (m,

AHFEIIPHSIE I e A ORI corer 1
Vi S| APCL . (+) . 6 .
671, i (alevity AR el sHGEEY b Pl B8fhgs g shown in

MrigureQQC13) 8 8.80 (s, 1H), 8.00 (s, 1H), 7.56 (d,
1H), 7.27 (dd, 1H), 6.67 (d, 1H), 4.54 (s, 2H), 3.76

10 (d, 4H, 3.27 (m 4H), 1.50 (s, 9H), 1.12 (m 1H),

15

20

0.55 (m 2H), 0.28 (m 2H. 5 H ~ONf-0o HN C C

7- (4-Brono- 2-chl oroph gé}i'-i %

enyl am no) - 8- chl or o- 3- | perazi n-1-yl met hyl ) -
inidazo[l,z-a]pyridigz%g?car oxyKli c Jaci d

cycl opropyl net hoxyam de The#A egcti chene for the
synt hesis of 7-(4-brono-2-afl g

&2 m no) - 8- 10
chl or o- 3- (4- et hyl pi pe ' Q- “yl'®et Ryl )Bi ni dazo[ 1, 2- a]
pyri di ne- 6- car boxyl é:%ci d“cdcl opr opyl met hoxyam de was
simlar to that sho ¥n Figure 11 using 7-(4-brono-

7-(4-Bromo-2-chlorophenylamino)-8-chloro-3-morpholin-4-ylmethyl-imidazo[1,2-

a]pyridine-6-carboxylic acid cyclopropylmethoxy-amide

The reaction scheme for the synthesis of 7-(4-bromo-2-chlorophenylamino)-8-
chloro-3-morpholin-4-ylmethylimidazo[ 1,2-a]pyridine-6-carboxylic acid
cyclopropylmethoxy-amide is similar to that shown in Figure 11 using 7-(4-bromo-2-
chlorophenylamino)-8-chloroimidazo[1,2-a]pyridine-6-carboxylic acid (2-
hydroxyethoxy)amide (33a) and morpholine to provide the desired product. MS
APCI (+) m/z 568, 570, 572 (M+, Cl, Br pattern) detected; 'H NMR (400 MHz,
CDCl;) & 8.76 (s, 1H), 8.04 (s, 1H), 7.56 (d, 1H), 7.21 (dd, 1H), 6.68 (d, 1H), 4.51 (s,
2H), 4.00 (m, 4H), 3.78 (d, 2H), 1.68 (m, 1H), 0.56 (m, 2H), 0.26 (m, 2H).
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20

2-chl or ophenyl am no) - 8- chl or oi m dazo|
1, 2-a] pyridi ne-6-carboxylic acid (2-
whyasoxyss hoxy) am de (33a) and 1-net hyl pi per azPCBUS04/028649
provi de the desired product. M APCI (+) m z 581,
583, 585 (M+, O, Br pattegn) Cglet ected; 1H NWMR (400
MHz, 15 CDC13) 8 8. sso Iy~ 7. 57ci(s, 1H), 7.56 (d,
1H), 7.22 (dd, 1H), ®.47 (d, 1 383 (s, 2H), 3.60
(d, 2H), 2.47 (m 8H), 2.3/( 3 1.02 (m 1H),

0.56 (m 2H) 0.26 (m
7-(4-Brono-2-fl uorop y m)/ o)CéqumBBS mor phol i n- 4
8] pyr

-yl met hyl i m dazo[ 1, 2- Nji ne- 6- car boxylic acid
et hoxyam de 86 WD 2005/ 023759 PCT/ US2004/ 028649 The
mﬂromosphﬂﬁﬁoﬁmnylahﬁnsymhmb-s -difnethylaminomethylimidazo[1,2-
7-(4-brono-2-f| uorophenyl am nq) -8

fl uoro- 3- nﬂmpmémeﬂﬁ-&ash%llﬁy?ld cﬁf'&ﬁ&‘lﬂylmﬁh‘”‘yam‘de

12a]_Fyr|d|ne6carbongI:|c acid ethoxy- amde is
si mi | aFhe rgagtipatscherpgferit anmslé of 7- (f}shrwgo 2 chlorophenylammo) -8-

B AR IR Moo, o

edydpyspyileethaxydniios pas kintikr tothat ﬂfoﬁ)m teFigive 1dessing d-(4-bromo-
product. M5 ES n12 510, 51 82 gattern
d%@@@t@henylmlnmh& mjfigzol & “oyboxylicy 1y acid  (2-

71%’590 glglpmmgﬁz% %Q@d d%ﬁ'&thylZm}]n% th)m\l]HB the Gesfed %%duct MS

(APCE ,(+)4H)/z 528,2980(, t5323M+, Cl, I pnmnosdf@em Hcm (400 MHz,

lﬁli%?@%?ﬁ%d ¢1qF @htﬁgﬁ(cﬁgﬁ 7447 1H])O7 5530 G2 55 (a, 180, 3.80
iR e R 2B YA 8 I E) B AXERLED 20 8 (m 28D,

(44a) The reaction schems for t he synt hesi s of
conmpound 44a is shown in Fi gure 12. Step A
Preparation of

4- (4- brono- 2-chl or ophen I m Ochl orpnl cotinic

acid tert-butyl ester

2-tert-Butyl-1, 3- d||sopropyI|s 40. 1
mmol) was added to a suspensi f

4- (4- br ono- 2- chl orophen(y\ )7 om&rotl nic acid

1

4-[7-(4-Bromo-2-chlorophenylamino)-8-chloro-6-
cyclopropylmethoxycarbamoylimidazo[1,2-a]pyridin-3-ylmethyl]-piperazine-1-

carboxylic acid tert-butyl ester

The reaction scheme for the synthesis of 4-[7-(4-bromo-2-
chlorophenylamino)-8-chloro-6-cyclopropylmethoxycarbamoylimidazo[1,2-
a]pyridin-3-ylmethyl]-piperazine-1-carboxylic acid tert-butyl ester was similar to that
shown in Figure 11, using 7-(4-bromo-2-chlorophenylamino)-8-chloroimidazo[1,2-
a]pyridine-6-carboxylic acid (2-hydroxyethoxy)amide (33a) and piperazine-1-
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20 hydrochloride salt (24) (2.91 g, 7.31 mmol) in THE
(165 nmL). After stirring for 2 hours at room

wo eopseezsur e and 30 m nutes at reflux, the reartT/082004/028649

10

15

20

m xture was cooled to roon1tenperature and dil uted

51035 RSN AL PRAUFERE O Py o0

r €BYI6t3 MBI+, €3] Bupatwas) detécssio ' MadMRN (402, aDdl;) & 8 80 (s, 1H),
filtere The filtrate was concentrated and Ebrlf

0800 (S F) 255 61, U R, &A7 it i Boyraph(d, dED.rfy54 the2H).ct dyel, 4H), 3.27

syst C RY Sh t (40)
G e R e N e e
6- azi do- 4- (4- br ono- 2- chl or ophenyl -am no nicotinic 87
WD 2005/ 023759 PCT/ US2004/ 028649 acid tert-butyl ester
(41): Sodium azide (1.51 g, 2%_‘2 mmol ) was added to a
m xture of 0
4- (4- brono- 2- chloropheﬁyyéﬁTﬂo) 6- qh|0panCOtInIC acid
tert-butyl ester (40) (3.23 g.- '
m.). The reaction m xture was I\§1ea ed
stirred for 16 hours. Aft | v {
tenperature, the reactg”ﬁN \ nluted with EtOAc 5 and
r

washed with water, satprared NaHCO3 and brine. The
organic |layer was drig (Na2SO»4) and concentr at ed.
Purification by flash col unm chromat ography using the

Bi ﬁ(@geomya-moftﬁ‘iﬂﬁﬂla)mﬁa)@embed-ﬁ (pxmwhglmipéﬂaem 1-ylmethyl)-

desired product (41). (1 g 439 E
Prep arimidaze[Lg-a]pyri me—6-carb xylic acld cyc opropylmethoxyamlde

6- am no- 4- (4- br ono- 2- chl or ophenyl ani no) - ni coti nic

aci d tBreLepetiop scheme for thogynthesissd Trid-trompekscljprophenydpmino)-8-
f
OB B S B RS R ENOPE £ EPUTR e o

t@rctopbcqiyj{rhethesyﬁldé Ma); sindilae o Ehat E‘hmanﬁF igare bf using 7-(4-bromo-
no- 2- ch| enyla

a% ﬁ@r‘PMﬁ’i%ﬁ‘éY mwk%&i@rweng ? %a Erntrikeedio Wihitae

eﬁro&?)%:rg?ri?g kﬂ;%@ﬁ% lalqgl?lglg ng%lr&nﬁ'g ¥ PoGidef the desired %roduct

6am 04- | oro amno-nlcotlnlc aci
tMiSt ARGI bt)try/fZ 5831 £83, (582)(1\4(+5@1n§r pﬁtetQ)Sdawméd); 'HAINEIROM00 MHz,

‘@ﬁ&% d@ B 287 61 DR B4aC TS} 7o gFoﬁ%t%Zsz‘éhiﬁg? 8,
T P S R S B0 T 38; SOF St s S i . 026 (.
dﬁ@ diluted with EtQAc to give a cloudy sem -sol ution.

The -organic

H
N
e 0'4 F
AN

N
N/\<\,|Q \F Br
0

7-(4-Bromo-2-fluorophenylamino)-8-fluoro-3-morpholin-4-ylmethylimidazo[1,2-

a]pyridine-6-carboxylic acid ethoxyamide
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| ayer was washed with water, saturated NaHCO3 and
brine. The organic |ayer 20 contains a precipitate,

wokiosh23mes col |l ected by filtration to give therdEE57084028649

product (43) (15 ng, 33% . M5 APCl (-) nmlz 364, 36}3, .
(M, dhe mepetigatselang foa dreeymnghesis of 7-(Nropacofinpiophenylamino)-8-

e} : . 14 , s
A dhorghgttdhdpns oot sigdovrlfls fabbyyl g ethory
Eimiﬁ’éd Emﬁkflﬂﬁﬂztcﬁgﬂfshi'b’wﬁ 4n g‘ignma %IZ usih% Or(OananyJZaigmmo-phenylamino)-
-imdazo[ 1, 2- 25. a]pyridi ne-6-carboxylic acj )

& BrepriidAE: haley e pabepiic el \haugpgideqand Bpigline to
L a2 gd—'g.,%gj ) +a B3l d.!

iggé%g% g{éodne@g _ 431% %&gﬁo Eﬁg_@ﬂ% s gh (O+aBe hhttéRfidetected. 'H

N @D eVIzAGDROD) 6 8122 ¢, 11D; APPY(s,i H)n&-20-(ddy bidx y1.i7c(d, 1H),

acid (43 15 ng, 0.041 1) i C nmL) at

&1 o3 Bt (ORI BES b, 30h dmr 8807 6 e et 20 €. 310,

NVAt r m r Si4 r 25
\r%ﬁiut es @n%@’tzhg?@o’m%‘%& égf.:)’ Tﬁezr' 8;353@? fel?i' due was
twi ce concentrated fromtol uene and dried in vacuo.

The residue was suspended in CH2C12 (1 nmL), cooled to
0 C and cycl opropyl net-hyl hydr o m ne 88 WO
2005/ 023759 PCT/ US2004/ 02 EB‘P?% ng, 0.409 nmol) was

added. The reaction m xture was warned to room
tenperature, stirred for 2ghours and diluted with

Et OAc. The organic | ay Ovash g with saturated
NaHCO3 and bri ne, drﬁé‘\ a concentr at ed.
Purification by flash colu graphy using the
Bi ot age system (40:1 5 CH2§L2/Me 20:1

CH2C 2/ MeOH) provided theQdéesired pr offict (44a) as a
tan solid (6 ng, 319%. Cl (-) mz 433, 435 (M,
G, Br pattern) detected. 1H NMR (400 MHz, CDC13) 6
8.68 (s, 1H), 7.69 (m 1H), 7.67 (d, 1H), 7.52-7.44

3H), 7.08 , 1H), 3.83 (d. 2H),.0, 90 1H), ..
0. 6 5Ypesiaia (6 amiora-+iayoheg I L{Pidg T Ry dine-6-
were synt hes'c%?ﬁjo)h/gcacﬁ' 1o Foﬁﬁﬂﬁﬁqﬁﬁnﬁ%g}pnc é?

Figure 12 using t appropriate anilihe in

7 4 EhnsigeciopSchem for the symthesis of sqpoyl 43 s ghovwn in Figure 12
- 6- Carﬁé’ﬁ( Xﬁl‘:l CPrgzg:alraction of 4-(4-bromo-2-chlorophenylamino)-6-chloronicotinic

acid tert-butyl ester (40): 2-tert-Butyl-1,3-diisopropylisourea (8.04 g, 40.1 mmol) was

added to a suspension of 4-(4-bromo-2-chlorophenylamino)-6-chloronicotinic acid
hydrochloride salt (24) (2.91 g, 7.31 mmol) in THF (165 mL). After stirring for 2
hours at room temperature and 30 minutes at reflux, the reaction mixture was cooled
to room temperature and diluted with EtOAc. The organic layer was washed with
10% K,CO; and brine, dried (Na,SQ,4) and concentrated. The resulting residue was
dissolved in CH,Cl; and filtered. The filtrate was concentrated and purified by flash
column chromatography using the Biotage system (CH,Cl;) to give the desired
product (40) (3.28 g, 78%).

Step B: Preparation of 6-azido-4-(4-bromo-2-chlorophenyl-amino)nicotinic
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15 M5 ESI (+) mz 350, 352 (M+, Br pattern) detected.
(400 MHz, DMSO-d6) 6 9.13 (s, 1H), 7.94 (d, 1H. 7.70

w@ dabs/odddpg 7.67 (d, 1H), 7.59 (t, 1H), 7.47 (nrcﬂ/Hs2004/028649

10

15

20

25

30

6.84 (s, 1H). 19F NMR (376 MHz, DMBO-d6) b - 128.

7ol @F T :

' 416 ter-B gstélj ? g%@@?ﬁopr OB@)sr%egnhoxyam é)zw?%&}é%fiq% rl)quture

nmb444- 9ron4<21 dlMtopﬁhyhﬁhﬁcQF&hhldmhmtlﬁd acidHertNRity140@r (40) (3.23

2/2!2’231389 qalyéFo(%§759 e/rgq%}zlgg %lgé?e? %f?s lgel\a{tse%pg %)07 ggafd stirred
7.

g?ogg%??-ﬁursi Fﬁer%@%lén%ﬁg?m%ﬁtéggér%.}ré( él,@ rfigt}o%%yészfﬁﬂ(u:tﬁd'%th EtOAc

1hHd westEd with waky, sdura@d(NaHQOY and SEn&INEhE ganibtiayer was dried

o) 21243 Q.N, 05 .
NS E g comerittitssh RIHCRIPh By ash galgn, chyomeingraply sing the
- | 0
B0 on i osaa et o I D
'(\AS"Z 1 7%‘ g?rgxzargt?onogf (S%mﬁo 4-
Hagid TerBOulyinester lﬂ';z) 6Cotppsnd B2 I-\&as prefi@ed ks dsscribiedl,in Step G of

oRerte)? §%§§a§§°-&%§$§p§° higrepRineice igotpjenpid fap-buty

Sgs). s of . o
7- (4-br'onmo- 2- chl or ophenyl am no) - 8-f | uor oi m dazo[ 1, 2- a]

pyri di S8fp D:  Preparation of 7-(4-bromo-2-chlorophenylamino)imidazo[1.2-

“nicotinic

a]pyridine-6-carboxylic acid (43): Chloroacetaldehyde (12 pL, 0.188 mmol) was

added to a mixture of 6-amino-4-(4-bromo-2-chlorophenylamino)-nicotinic acid tert-
butyl ester (42) (50 mg, 0.125 mmol) in EtOH (630 uL). After stirring the reaction
mixture at 80 °C for 5 hours, an additional 12 uL of chloroacetaldehyde were added
and heating was continued for 10 hours. The reaction mixture was cooled to room
temperature and diluted with EtOAc to give a cloudy semi-solution. The-organic
layer was washed with water, saturated NaHCO; and brine. The organic layer
contains a precipitate, which was collected by filtration to give the desired product
(43) (15 mg, 33%). MS APCI (-) m/z 364, 366, (M-, Cl, Br pattern) detected. 'H
NMR (400 MHz, DMSO-dg) 6 9.12 (s, 1H), 8.31 (s, 1H), 7.91 (s, 1H), 7.80 (s, 1H),
7.65-7.54 (m, 2H), 6.91 (s, 1H).

Step E:  Preparation of 7-(4-bromo-2-chlorophenylamino)-imidazo[1,2-

a]pyridine-6-carboxylic acid cyclopropylmethoxyamide (44a): Oxalyl chloride (2.0

M solution in CH,Cl,, 102 uL) was added to a stirred suspension of 7-(4-bromo-2-
chlorophenylamino)imidazo[1,2-a]pyridine-6-carboxylic acid (43) (15 mg, 0.041
mmol) in CH,Cl; (1 mL) at 0°C. One drop of DMF was added. The reaction mixture
was warmed to room temperature, stirred for 25 minutes, and then concentrated. The
residue was twice concentrated from toluene and dried in vacuo. The residue was

suspended in CH,Cl, (1 mL), cooled to 0°C and cyclopropylmethylhydroxylamine
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6- carboxylic acid cycl opropyl net hoxyam de (47a) The
reacti on schene for the synthesis of conpound 47a is

WG bman237ee Fi gure 13.  Step Al Preparation of PCT/US2004/028649

10

15

20

6- am no- 4- ( 4- br ono- 2- chl or ophenyl am no) -5 20

f Juor oni i 0j j -b | r :

PR ER Pl P AR bt Bl s gt (o oom
orfripetatine S ftiredd &rl 21ooRoAal élluted 3G tHTELOAc.50Bharorgdapicwager was
added 90 WD 2005/ 023759 PCT/ US2004/ 028649 to.a njxture
ovaghed nivih.- satpratedy SO indr biime ngmet NGy 3P0 o fiihj Goncentrated.

ag| - put [ Oy1ci ' : .
VReTGEPR, By b, b, maickr by uning e BRMe Byt (a0t
nCibOLMe@H tdid0ut €H 0l MeBHDMcoddel et dosiredl prduety €dg) as a tan
wer.e separ d 0 ic |aye shed wi.th 0.5
NPl 8PS e e HE BBl G e eBerca " v
e i { . [ ' i t
A P e e O P L e TS, THL T AR 1. 708
f (sasH), S 3udn2ld) Oty d B phG2 (18] 2H), OI3S (Bi, aHage system

(20: 1 hexanes/ Et OAc to 15:1 hexanes/ Et QAc) provided

t he deth¢ efdlopingusrthpduddy wase syntl@idedWh 9Gitilar bniey as shown in
7% . Step. B: Preparation_ of  7-(4-brono-2-chlorophen

| Bhgurg Rojsing thg g@ppropriate aniline in Step C of Example 9.

fluoroi mdazo[ 1, 2-a] pyri di ne-6-carboxylic acid (46):

Chl or oacet al dehyde (23 L, 0.360 mml) was added to a

m xture of 6-am no-4- (4-brono-2-chl orophenyl am no) -
5-fluoronicotinic acid tert-butyl ester (45) (75 ny,

0.180 mmol) in EtOH (1 nL). After stirring the

reaction mxture at 70 HOS 0P 10 pours, an additional

10 L chl oroacet al dehyde kidd d and heating was
S on 15 m xture was
nd Io red product (46)

conti nued for 33 hours.
cool ed to room tenperat

was col lected by filtratjjon. Th& fifitrate was dil uted

wi th Et OAc and washed N water, saturated NaHCO3

and brine. The organic |ayer was dried (Na2SQ4) and = |
contéhBreme2-flaoxgphenylamine)rinridazoph.amlpyridingyo-¢arboxylic acid
74% conbi ned recovery). M5 APCI (-) nmlz 382, 384, 386
(M, OMS B3I ([gam/ed ), 332 (ke it pattéinNlRedtdd 0(4002VIHEDBMHO-ds) 6

Qs Gt bl oo S0p G B 6 BESY @by 47 ime 18, 634

(&) 1H). "F NMR (376 MHz, DMSO-d6) & -128.9.

H

O/N o F
N

<\’|N Br

7-(4-Bromo-2-fluorophenylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid

cyclopropylmethoxyamide

MS ESI (+) m/z 419, 421 (M+, Br pattern) detected. 'H NMR (400 MHz,
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7- (4- Brono- 2- chl or ophenyl am no) - 8- f | uor oi m dazo|
1, 2-a] pyridine-6- carboxylic acid (46) was

w@bdosnrsasd vel y synt hesi zed by the route shown bet/os$2009028649
WD 2005/ 023759 1. NaN3 2. Zn PCT/ US2004/ 028649 NaCH In

t hI S [ lLt,er n Qce

DRISOE) 3=1 281 e LR, B E0H) XEPAGSEMS .81 s 280, 768

%H{:meyoh; ngrvema Ghf V9B, (n301,H)855)08(59)H)’\@S74J§BQH)01 14 (m,
nt hesi ze 4-

bHENO-2- EhI25DoH B (3 2. ndj NMIR(SHoMBlze PMS ity 8t 1343

acid according to the alternate procedure descri bed

in Exanple 9, Step B. Step C. Preparation of

7- (4- brono- 2- chl or ophenyl am no) - 8-

fIuoroinidazo[l,2-a]p§k5d|ne Q}caéboxyllc aci d

cycl opr opyl nmet hoxyam gund 47 was

prepared as described in Step E of Ie 19 using
7- (4-brono-
2-chl or ophenyl am no) - 8-f | uoro zo[ pyrl di ne- 6-

carboxylic acid (46) to give \1 ng (24% Of " the
desi red product (47a) as a whi T solid. I\/BAPCI (+)

B

7.61 (s, 1H), 7.56 (dhyﬂwxyem&%)&ﬂﬁde .73 (g,
1H) 3.70 (d, 2H), 1.14° 15 (m 56 (m 2H), 0.26

(m  2HLs ESF(44A2 A9.41P086D) Br il>§t9e d) Atketed Ny NMR (400 MHz,
fol | owi ng conpounds were synthesized in a simlar

M) -dad gham/(bnm 1Hy;j & 83 (as 130), H80 KOBHD(OY.6BI (s,, ), Q5T (m, 1H),

10 749 BT3Pl Bty ol T dFs HP4 4% 3P, B6AC. 280

PYE NMRS 35 KM DSOS - 19942005/ 023759
PCT/ US2004/ 028649

Example 20
H
o oMy e
Sae!
N
/ F Br
WY

Synthesis of 7-(4-bromo-2-chlorophenylamino)-8-fluoroimidazo[1,2-a]pyridine-

15

6-carboxylic acid cyclopropylmethoxyamide (47a)
The reaction scheme for the synthesis of compound 47a is shown in Figure 13.

Step A: Preparation of 6-amino-4-(4-bromo-2-chlorophenylamino)-5-

20  fluoronicotinic _acid tert-butyl ester _ (45): 1-Chloromethyl-4-fluoro-1,4-

diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate) (889 mg, 2.508 mmol) was added
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acid (2-hydroxy-ethoxy)am de M5 APClI (+) m z 443, 445,
447 (M+, d, Br pattern) detected; 'H NVR (400 WMHz,

wEBREn)3789 8. 69 (s, 1H), 7.89 (m 1H), 7.59 (s, PArs2004/028649

10

15

20

7.55 (d, 1H), 7.31 (dd, 1H), 6.72 (q, | H, 4.01 (t,

150 ribls < ¢ s R ) Fop R BBy (Bla eftbutyl

[ésxe%( @0 &iEt- Sty 1laquMesDH/w‘atdil (OSnityl After amSm 2 hours, the
368, 0O (M, Br E}attern detected. 'H NVR (400 MHz

1@a@p@gn regvay dilut qdswith OAg and water. 1H)e layersgvers ; separated and

1@? é)r%%qchla%%g\& %1’_21 ’W@ZO?? é\‘ g[Cl ]a.F%ban 1% %Hﬂ(leolus w'%shesa%\le back
15(tracted with EtOAc. The combined organic extracts were dried (Na;SO4) and
S P S A B e
Eécb) I H'e)xaﬂés?Et@X 8041355919 ﬁ%ﬁgan?%r t(ﬁ&é)&gﬁéﬂhg@%@%ﬁé’dl%o@u&W%) as a
7yd$Bw(s;>,hdZV'§ mg77%5. (s, 1H), 7.28 (m 1H), 7.14 (m

1H), 6.78 (br s, 1H), 6.63 (m 1H), 3.72 (m 2H), 1.07
(m 1HBtepO. 98 (m Z2PieparttiaiB BD ( M-(42dpmo-2EhIbighérBT£nino)-8-

Mz, CDICD) € -128.9 8 1
Dbl Srlr 13848). Senlordacetaietnde (23 uL,

7 géo ?Hxﬂa?) wés %&JHV opehgiggthﬁ:rﬂlmﬁl jﬁ}g@-BfUnﬁB g%)ﬂbr&phenylammo)

I ne-6-car aC|
BMuoﬂJﬁiﬁ:o(m‘re adit tgabutyt n;teldéftSédﬂédng, M1 N}\/Rll(ldl(l)(in NMHOH (1 mL).

AR, 70 it AL B s O Bl 10 40
3&@10ro§&’t_‘alﬁ§@@e E ,adeQfé)atmé-%s 5,oﬁtﬁl)ued HEB53 Nours. fRhe reaction

mixture was cooled to room temperature and desired product (46) was collected by

filtration. The filtrate was diluted with EtOAc and washed with water, saturated
NaHCOs; and brine. The organic layer was dried (Na,SO,) and concentrated to give
additional product (46) (51 mg, 74% combined recovery). MS APCI (-) m/z 382, 384,
386 (M-, Cl, Br pattern) detected. 'H NMR (400 MHz, CD;0D) & 8.86 (s, 1H), 7.85
(s, 1H), 7.53 (s, 2H), 7.32 (d, 1H), 6.82 (t, 1H). '°’F NMR (376 MHz, CD;0D) —148.3
(s).

7-(4-Bromo-2-chlorophenylamino)-8-fluoroimidazo[ 1,2-a]pyridine-6-

carboxylic acid (46) was alternatively synthesized by the route shown below.
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ad INF "~C N
7- (2, 4-di chl or ophenyl am no) - 8- f | uor oi m dazo[ 1, 2- a] pyri

waleosoB7sar boxylic acid 10 MS APCI (+) m z 448CT/48204/028649

5

10

15

20

(Mt, O pattern) detected. 'H NVR (400 MHz, DI\/SOd6) S
w7 4s, 1H), 8.13 (s, 1|—|)O 7071 (s, 1H), 7.62 (s,

H cl

2 ](-:( S:’ LH?/ID;S:L OF (’l;SCgNJ\A—IZ
@ uor o-tdr met ﬁX@L Mﬂ azo 1
dar boxyl i c acid AP °n“'l 304 (N

] pyr dj di ne- 6-

dot Scted.  HAWR (400 MHz, BWBO- d6) s 9 48 (br s’

1H), 9.32 (s, 1H), 8.12 (s 1H) 7.86 (s 1H), 7.12

(m 2H, 6.98 (d, . 1H, 2. OF (376 Moo
5%/_3%183)37-1 8. (S, IFaIGH2CHb48 S, HlF 20 NggH WO P H

7- (4z&hl o heﬁ‘§’!"am n kM dazo .

[1, 2-a] pyrigi ne-6-carboxylic I\/B APCI (+) m

]
N
324, 326 (Mr/ O pattern) detected "H NMR (400 MHz,
5 DVBO-d6) b 9.19 (s, 1H), 8.07 (m 1H), 7.64 (s, 1H),
7.45 (dd, 1H), 7.17 (d. 1H), 6.98 (m 1H . '9F (376
Mz, CD3OD) -128.8 (s, 1F), -154.8 (s, 1F). Exanple 21

H HO’ Hi the’ Pfst 'éltep’dtr fhisoalternative procedure, 4,6-dichloro-5-fluoronicotinic

acid (J. Heterocyclic Chemistry 1993, 30, 855-859) was used to synthesize 4-(4-
bromo-2-chlorophenylamino)-5-bromo-6-chloronicotinic acid according to the

alternate procedure described in Example 9, Step B.

Step C: Preparation _of  7-(4-bromo-2-chlorophenylamino)-8-

fluoroimidazo[1,2-alpyridine-6-carboxylic acid cyclopropylmethoxyamide (47a):

Compound 47 was prepared as described in Step E of Example 19 using 7-(4-bromo-
2-chlorophenylamino)-8-fluoroimidazo[ 1,2-a]pyridine-6-carboxylic acid (46) to give
15 mg (24%) of the desired product (47a) as a white solid. MS APCI (+) m/z 453,
455, 457 (M+, Cl, Br pattern) detected. '"H NMR (400 MHz, CD30D) & 8.66 (s, 1H),
7.93 (m, 1H), 7.61 (s, 1H), 7.56 (d, 1H), 7.32 (dd, 1H), 6.73 (q, 1H) 3.70 (d, 2H), 1.14
(m, 1H), 0.56 (m, 2H), 0.26 (m, 2H): °F (400 MHz, CD;0D) —139.4 (s).

The following compounds were synthesized in a similar manner as shown in

Figure 13.

7-(4-Bromo-2-chlorophenylamino)-8-fluoroimidazo[1,2-a]pyridine-6-carboxylic
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H/ NC C 1F'-~~Cl N 10 3-Ch Toro-7-(2,4-dick
| or ophenyl am no) - 8-fl uoroi m dazo [1, 2-a] pyridi ne-6-
W@ 200803759 ¢ aci d (2- hydroxyet hoxy) - am de The reaUSmN4/028649
schene for the synthesis of this conpound is shown
bel ow. C | ~O-~ONI'<- O
15 MeOH O THE al 'Ngg(€?‘yéf°’t¥retP°V)a“‘|‘—de~~ SC LHVDS

c Mg' KPCPg) ml_g 443, ﬂlS, 447 (M+, Cl, }i\rI attern) detected; 'H NMR (400
p
MHz, CD;0D) & 8.69 (s, 1H), 7.89 (m, 1H), 7.59 (s, 1H), 7.55 (d, 1H), 7.31 (dd, 1H),
6.72 (q, 1H), 4.01 (t, 2H), 3.76 (t, 2H); '°F (400 MHz, CD;OD) —139.7 (s).

7-(4-Bromo-2-fluorophenylamino)-8-fluoroimidazo[1,2-a]pyridine-6-carboxylic
acid
MS ESI (+) m/z 368, 370 (M+, Br pattern) detected. 'H NMR (400 MHz,
10  DMSO-dg) & 9.21 (s, 1H), 8.08 (m, 1H), 7.66 (s, 1H), 7.55 (dd, 1H), 7.29 (d, 1H),
6.92 (m, 1H). "°F (376 MHz, DMSO-d¢) -127.9 (s, 1F), -141.1 (s, 1F).

15 7-(4-Bromo-2-fluorophenylamino)-8-fluoroimidazo[1,2-a]pyridine-6-carboxylic
acid cyclopropylmethoxyamide
MS ESI (+) m/z 437, 439 (M+, Br pattern) detected. 'H NMR (400 MHz,
CD;OD) 8 9.55 (br s, 1H), 8.57 (s, 1H). 7.68 (s, 2H), 7.65 (s, 1H), 7.28 (m, 1H), 7.14
(m, 1H), 6.78 (br s, 1H), 6.63 (m, 1H), 3.72 (m, 2H), 1.07 (m, 1H), 0.59 (m, 2H), 0.28
20 (m, 2H). F NMR (376 MHz, CD;0D) & -128.9 (s, 1F), -138.1 (s, 1F).
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N 95 WD 2005/ 023759 PCT/ US2004/ 028649 Step A
Preparation of 3-chloro-7-(, 4-dichl orophenyl am no) - 8-

wo basenzi7ae dazo[ 1, 2- a] pyri di ne- 6- car boxyl i ¢ aci BCTres1v94/028649

10

15

20

ester. 7-(2,4-Dichloro-

phenyl am no) - 8-fl uoroim 1, 2-a] pyri di ne- 6- car boxyl
ic acid nethyl ester (57.0 g, .16 mmol ), which was
synt hesi zed in a manner s a the alternate
procedure 5 described in I Br Step B, was

di ssol ved into DVF (3 nﬂi; Added N chlorosu00|n|n1de
(17.0 ng, 0.13 nmmol) and (1.0 M aqueous sol ution,

167_t4-Br{ind: kamgm;ﬂl lhet mB?ﬁh'L lﬁi{/ﬁ%lfigio[g,? ﬂﬂ%ﬁwe dd]@arboxyhc

suspensi on was d acet

with NaHSC3, water (2x), brimeid dried over Na2SO4 and
concentrated to a yellow solid. Purification by flash

col urmMSAPGIt(eY PP BeA4, (366J(me>earrmt/eﬁi) ht;etecfba. dtENMIE (400 MHz,

pr ovi ded t he desired [8!‘ oduct as 7yeI | ow solid
BBSdebidh2? (o 1HBCRDT (o THDST Gods. Hoo «m(d G, 7.28 (dd, 1H),

gLl i o, MRS 210 (.

(t, 1H, 4. 02 (s, 3H: "9F NVR (376 MHz, CDC13)
-135.84 (s). Step B: Preparation of

3-chloro-7-(2, 4-di chl or Qhegyl am no)-8- 15

fluoroi m dazo[ 1, 2-a] pyri -c& boxylic acid
(2-vi nyl oxyet hoxy) - am de. 1.0 Min hexanes,

0.34 nm_, 0.34 nmol) was d oI ution

3-chloro-7-(2, 4- N £ Cl
di chl or ophenyl am no) - 8-\ flor o-i m dazo[ 1, 2- a] pyri di ne- 6

-carboxyllc acid nethyl ester (38 ng, 0.098 mmol) and

N -%%,,w-éﬂ{lalggoﬁepyic%lgpé)dé ?ﬁ%hﬁ@l@%iﬁ% a{f&n&ng% EHFBL}ync acid
pour s. i SPERIEN SR E M B8 Tl BeRDicescl bt b v,

WBSAROLd M6 7 $at1enag ed (Mmquﬂ? 162)(9 1?1')'7192 (dd, 1H), 6.95
dried oyer Na2 2S04 “and conceént'r at ed

| {tqUily. PR 76rVEa: PYSQrils)i11288 (8ol urm chr orrat ogr aphy

(20 1to 10:1 dichloromethane/ MeOH) provided the

desired product as a yellow solid (42 ng, 93%. M

APCI (+) mlz 459, 461 (I\/H- CI pattern) detected. 25

Step C. Preparation of

3-chloro-7-(2, 4-di chl orop@ ?fno) 8-

8-Fluoro-7-(2-fluoro-4-methylphenylamino)-imidazo[1,2-a]pyridine-6-carboxylic

acid

MS APCI (+) m/z 304 (M+1) detected. 'H NMR (400 MHz, DMSO-dg) &
9.48 (br s, 1H), 9.32 (s, 1H), 8.12 (s, 1H), 7.86 (s, 1H), 7.12 (m, 2H), 6.98 (d, 1H),
231 (s, 3H). F (376 MHz, DMSO-dg) -128.1 (s, 1F), -148.8 (s, 1F).
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fl uoroi m dazo[ 1, 2-a] pyri di ne-6-carboxylic acid
(2- hydr oxy- et hoxy) - am de. 3-Chl oro-

WO 2(02/02376% chl or o- phenyl ami no) - 8- f | uor o- i M daz oPCT/US2004/028649

10

15

1, 2-a] pyridine-6-carboxylic acid (2-

vi nyl oxy- et hoxy) - am de nvert ed to the desired
product according to Exanplie H3 Step B, to provide 31
ng (78% of desired produ S { ght yel |l ow sol i d.
M5 30 APCI (+) nlz 433,

, Ciaattern) det ect ed.
1H NMVR (400 Mz, CD3OD) %ks s, Yl H, 7.57 (s, |
H),742(d 1H), 7.16 ( ,679(dd 1H), 4.07

T A SRR ET TSI G

N 5 7-(4-Ethyl -2-f1 uor ophenylaaid no) - 8-f| uor oi m dazo
[1,2-a] pyridine-6-carboxylic acid ethoxyam de The

reacti Ms Mr(m) fmfzr 324]826)(M4FJE{SI ;sattefn)tdateateaorfppm (400 MHz,
shown bel ow. - LHVDS THE 10 N Stesp

ppéﬁ%@ék) éﬁ?b%(s 1H) 807 (m, 1H), 7.64 (s, 1H), 7.45 (dd, 1H), 7.17 (d, 1H),

86f9§ g a] p{/3 Ze’A%ly iog>9<§ ?%%al?e’i '3gzllrtgt(ﬁ)}lF)'est er.

8- Fluoro 7-(2- quoro 4 15

I odophenyl am no) -i m dazo[ 1, 2-a] pyri di ne- 6-car boxylic
acid nethyl ester (250 ny,_ 0.58 nnDI) whi ch was
synthesized in a sinmlar iexeple2d the alternative
synthesis set forth in Exapple 20 Step B, was
suspended in |soprop¢Lv§LpngI(16 nm.) and
tetrahydrofuran (1 nmL)Y P& as Fug viqyl trifl uoroborate

(90 ng, 0.67 mmol) and trie & (0.165 m., 1.2
nol ) were added, at which Ni th action mxture
PdC12( dppf) - CH2Cl 2 cl F Cl
/
\<\—'N

3-Chloro-7-(2,4-dichlorophenylamino)-8-fluoroimidazo(1,2-a]pyridine-6-
carboxylic acid (2-hydroxyethoxy)-amide

The reaction scheme for the synthesis of this compound is shown below.

NCS _0_0
cat. HCI H ¢ LHMDS
z | N * \/O\/\O,NHZ -
DME N F THF

CI\<\’ ] of

H
\/O\/\O/N 0 y cl HCl HO\/\O
N
=
N | \©\ MeOH \©\
) F Cl
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NEt3, i PrOH/ THF reflux 97 WD 2005/ 023759
PCT/ US2004/ 028649 becane a sol ution. The reaction

woroosoeEsnas sparged with N2. PdCl2(dppf) - CH2QRCT/USRD04/028649

10

15

20

25

30

nmol % 9 ng) was then added and the reaction was
heatedcto 9Q.C and, stirred gndgr”ﬂ\#éggl I Z ino)
reactlgiﬁ %ure q’r tioh_ | o -chlorg-7- 4-5’1 fﬁg% Ren !ﬁgmo -8-

dﬂh(btbﬁﬁlldhmcﬂ D.2viab etdind-@lchoRAiddYacekt iyl obstad. t h B{IM-Dichloro-
The conbi ned 5 organic |ayers, were

t at 2X
i - Bup R B G LA GBS Reo ey cBirb e sester (57.0
g@%r ? Erﬁ-@&? g a_E %—{tﬁésfz@& I#’PQ n%%é:rrflﬁnﬁe{rqg EheP1RAHEL procedure

um ¢ ogr a
ddesbhmcbn’eﬂxampl’enﬁm hasepl B p/lao\dlszieblred hﬂtodBMF e{ﬁl mEpdusdded N-
(143 ny, . s a dar el | ow solid. (+). mz
FioToRRCEmidecl? Smeds InobragarGl (b Mpaseous Sbiufion, 16 pL,
70 gf'(') %JﬂXf) N %ﬁnghﬁpnkaﬁ%&?)mg su%@elngloﬂ O\L&E gl Qbith ethyl
di ne-6-carBoxylic ac
8ad€taﬂ@ rv(ZasHed \'&ttﬁ INKHSI)34water (2x), brine, dried over Na2804 and concentrated

Z\?IS’P%IYF.&"EG%/III n gfl%lgiliﬁg@dlﬁb%s 2-a IOyrl dl ne 6- Caifgﬁéugggn%s/ethyl
g@&{}?@%décﬁth@&snéﬁ 8&110%95/ 9 Pgllltg/eﬁlg@7soﬁg (4(911% 6P| MS APCI

under an nDsp ere of . he 'r ea |on
nqﬁgtnmz es&mqu* @attergpetosty. I NMRc(nrm Mfﬂmr@:b@h)a& 8.70 (s, 2

fhobonlodidi 0 FAEEWR THCRART) Bheh 82 . v e
%Wgr@ﬁéhgm%@?e filtrate concentrated to a

||OWOI urification of the crude product by
fl ash §§h€ .chr o ag%tﬂoggihylﬂ(ggr %gdhﬁ%g-ﬁgj:g#-g%chlor-ll%}]enylamino )-8-

di chl or t hane t

pﬂﬁntbdmdaidﬁE,Zdﬂ?@Wf(ﬁn‘b ecatogilic 4cld (2-winyloa§ethoay-anidar KiHMDS

eIIowsolld M5 _ESI (+) mz 332 (M1 deteted St
Y BbM b‘élhﬁ’fqnﬁﬁ Q34 mL O ?34 mmol) was(addea to a so utlon 3- chlgro 7-(2,4-

!
7d1(:§1]oﬁigﬁ¥1{1]y1 11|E()>)J 'i‘ 9)-a MAIH@ 6hafH 891914(9 hdid %iethy! ester

OoXy-am
7384mgt(h§Is m{ﬂdllmrdo@lf(éwyﬂi}dﬂm ﬂtdl)fl—)&ydroxylamme (25 mg, 0.24 mmol) in

B CL el g8l © 5L BN Ry uLl room

pt@ﬁl%@ﬁﬁur@ﬁﬁd) §téH 18816 Rols OFRE k’dl@tl&f wad @Rt& Rfith BB eBate, washed
usi ng O et hyl - hydr oxyl am ne- HC1 salt, to provide

Cwih dewratetiNpHE licwates (3x)y bl Wried over Ne:Sul 4nd qaeenigpted to a
ye{?ow qullzd‘S (Pu}lﬁ htfon %y (ffVH- )co l?ljl:‘ll‘el Cghe}gmatograpli{R %ﬁ? to 10:1

dichloromethane/MeOH) provided the desired product as a yellow solid (42 mg,
93%). MS APCI (+) m/z 459, 461 (M+, Cl pattern) detected.

Step C: Preparation _of _ 3-chloro-7-(2.4-dichlorophenylamino)-8-

fluoroimidazo[ 1.2-a]pyridine-6-carboxylic acid (2-hydroxy-ethoxv)-amide. 3-Chloro-

7-(2,4-dichloro-phenylamino)-8-fluoro-imidazo[ 1,2-a]pyridine-6-carboxylic acid (2-
vinyloxy-ethoxy)-amide was converted to the desired product according to Example
3, Step B, to provide 31 mg (78%) of desired product as a light yellow solid. MS
APCI (+) m/z 433, 435 (M+, Cl pattern) detected. 'H NMR (400 MHz, CD;0D) &
8.52 (s, 1H), 7.57 (s, 1H), 7.42 (d, 1H), 7.16 (dd, 1H), 6.79 (dd, 1H), 4.07 (m, 2H),
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25 Mz, CD3OD) S 8.62 (s, 1H), 7.86 (s, IH), 7.56 (s,
IH), 6.97 (d, 1H), 6.90 - 6.80 (m 2H), 3.88 (g, 2H)),

w@2@8/0txg59 2H), 1.23 (m 9H). 19F (376 MHz, CD3gI)/US2004/028649

10

15

-132.7 (s, IF), -145.2 (s, 1F). 98 WD 2005/ 023759
PET0 US200%/ Q2RHAO(37604HE, @DSODYILI40Mm3 @he T eact i on

m xture was sparged with N2. PdCl2(dppf)-CH2Cl2 (2
nmol % 9 ng) was then added and the reaction was
heated to 90 C and stirred under N2 for 16 hours. The
reacti on m xture was cool qu(ft"g% gem t enper at ure and
diluted with water, foll extraction with ethyl
acetate (2x). The conbinegy 5 organic | ayers were
washed with saturated.ay NaCk, dried over Na2SO4
and concentrated. Purificaliof of the crude product

by flash col um chr omat ogra/pr] 1

di chl or onet hane/ net hanol ) Ed desi red product

(143 ny, 81% as a dark low solid. M5 ESI (+) niz

330 (M+Hl) detected. Step B. Preparation of

7-(4-ethyl -2-fluoro-phenyl am no)-8- 10

fl uoroi mi dazo(1, 2-a] pyri di ne-6-carboxylic acid mnethyl
e_StﬁlﬁiEtﬂyF h#ﬂ%?oﬂheﬁ?ld‘rﬁnﬁ@f—?“ﬂ‘hormmldazo 1, 2-a]gyndme—G—carboxylic
vi nyl - phenyl amnoqmdazilZaprl I ne-6-carboxylic
acid nmethyl ester (165 rAgid ethoxyamidlgl ) was suspended

in ethanol (5 nlL), added 10% Pd/ C (267 ng, 0.25 mmol)

and pl Fherkactimescheme farths pmeresisoff thig compeundds shdvanbelow.

m xture was stirred vigorously at roomtenperature

for 16 hours. The reaction mxture was filtered

through celite, 15 washed with ethanol and

t ebrghydrof uran and the fil congentrated to a -9 ° F

yel | pw tpi | Purification of t e firude product by y
fl a&h cwmchron}afBg'faphy (Gr gdi apt Sof  _10%PdC_ & | "
d| 0 ne bdwi,@@n-tH,di ch t t h&RBl ) N .

\oVi ded the desinsadPrprofiuct\ 110 ny, 66% as a dar
yeI low solid. M5 ESP™Mt+) miz 332 (M+1l) detected. Step
C. Preparation of 7-(4-ethyl-2-fluorophen

| 0) - B< f InugHiopi nieazof 1,02- 20 a] pyri di ne- 6-carboxylic
acid efh xy am de 7 (4HEt yl = 2-f 1 uor ophenyl ani no) - 8

fl il o[ 1, 2- a] e- 6- carboxylic acid nethyl
ester (0 ny, O. 1 onverted to the desired
pr oduct accordlng procedure of Step B of Exanple
21, wusing O ethyl-hydroxyl am ne-HCL salt, to provide
the desired product as a yellow

Step A. Preparation  of  8-fluoro-7-(2-fluoro-4-vinylphenylamino)-

imidazo[1,2-alpyridine-6-carboxylic _acid methyl ester.  8-Fluoro-7-(2-fluoro-4-

iodophenylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (250 mg,
0.58 mmol), which was synthesized in a similar manner to the alternative synthesis set
forth in Example 20 Step B, was suspended in isopropyl alcohol (6 mL) and
tetrahydrofuran (1 mL). Potassium vinyltrifluoroborate (90 mg, 0.67 mmol) and

triethylamine (0.165 mL, 1.2 mmol) were added, at which time the reaction mixture
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colored solid (31 ng, 71%9. MS ESI (+) mlz 361 (M1)
detected. 1H NMR (400 25 Mz, CD3OD) S 8.62 (s, 1H),

wO 2@88/0tx59 1H), 7.56 (s, 1H), 6.97 (d, 1H), 6. 90CFHUS2080028649

10

15

20

25

(m 2H), 3.88 (q, 2H), 2.60 (q, 2H), 1.23 (m 9H).

19F (376 132, 1F - 2 ;

SR S0t s 7HD DDA Svsony e S BT (b -Crcl
fol Ph,,9 mg) Was then added and the reaction was heated to 90 °C and stirred

3- Et hyl -8-fluoro-7-(2-fluoro-4-nmethyl phenyl am no)-imd
awlef No2fon]lpylrauss. n&he reastipm oviglure wag icdoled to room temperature and

(éi- roxyet hoxy),-am de 5 The reacti S or—t h .
LT GHAL RO R B8, orHfor, R ¢, REARTRR 0 i Eombinea
Pekghric AR 2vere Thdohed-with SaficheAgGEous MEa®e Qred (oveF NapSO,4 and
HH2 10% Pd/C e MeOH HCI
concentrated. Purification of the crude product by flash column chromatography
(30:1 dichloromethane/methanol) provided the desired product (143 mg, 81%) as a

dark yellow solid. MS ESI (+) m/z 330 (M+1) detected.

Step  B. Preparation _ of  7-(4-ethyl-2-fluoro-phenylamino)-8-

fluoroimidazo[1,2-a]pyridine-6-carboxylic acid methyl ester. 8-Fluoro-7-(2-fluoro-4-

vinyl-phenylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (165 mg,
0.50 mmol) was suspended in ethanol (5 mL), added 10% Pd/C (267 mg, 0.25 mmol)
and placed under an atmosphere of H,. The reaction mixture was stirred vigorously at
room temperature for 16 hours. The reaction mixture was filtered through celite,
washed with ethanol and tetrahydrofuran and the filtrate concentrated to a yellow oil.
Purification of the crude product by flash column chromatography (gradient of
dichloromethane to 20:1 dichloromethane/methanol) provided the desired product

(110 mg, 66%) as a dark yellow solid. MS ESI (+) m/z 332 (M+1) detected.

Step C: Preparation of 7-(4-ethyl-2-fluorophenylamino)-8-fluoroimidazo[1,2-

a]pyridine-6-carboxylic _acid ethoxy-amide.  7-(4-Ethyl-2-fluorophenylamino)-8-

fluoroimidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (40 mg, 0.12 mmol) was
converted to the desired product according to procedure of Step B of Example 21,
using O-ethyl-hydroxylamine-HCl salt, to provide the desired product as a yellow
colored solid (31 mg, 71%). MS ESI (+) m/z 361 (M+1) detected. 'H NMR (400
MHz, CD;0D) 6 8.62 (s, 1H), 7.86 (s, 1H), 7.56 (s, 1H), 6.97 (d, 1H), 6.90 - 6.80 (m,
2H), 3.88 (q, 2H), 2.60 (q, 2H), 1.23 (m, 9H). '°F (376 MHz, CD;0D) -132.7 (s, 1F),
-145.2 (s, 1F).
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Cul diisopropylamne THEH HO -,n, N,..e,,OH NN
MOHe - F N Step A Preparation of

wW@2005023769 7- ( 2-f | uor o- 4- met hyl - phen || am no) - 3PCDUS2004/028649

10

15

20

25

i m dazo[ 1, 2-a] pyri di ne-6-carboxylic acid mnethyl

NbbQARSHEALMT The fek&fﬂomlxtgreaoasr%ﬁ}g)ed%ﬁl Ngd?qciz(u@ﬂ CH,Cl,

single portion to a solution
8(2 mg)d)f/@,-Q’n(Q -Wasuthew-added and the reaction was heated to 90 °C and stirred

%%(:N%‘rgl‘ :::lﬁ Q?E%jg%rhlf ??fg? ZO 11XE2)1r% ] g; getﬁ6rogr%r t%r%}()graiture and
aaﬁ&te@wlm bWatet 1%116%(1 rb%sesltiaw&l mthaethw fdetdé €84)P1 TRE Bombined

after ten mnu es of stlrrlng esuspen3|on Wwas
ditganisdlaygrs hwest wdshed exitht @,tumradmmewq NaGk H8©d, oves Na,SO4 and

SEEREsie | ot of e, g HrpBE 48 BE%, 8GR SRatography

Pgm V3260 eBeddmednhsp r@ﬁ&@ualte RSired y@dhawtm@lmgi 81%) as a
Fllﬂrllq mﬂ@\nlooo . M5 APCI n12 444 ( M+l ect ed
1

GoligHHS Eiid@b)tvéﬁ @é+t)sdetemd 7 62 (s, 1H),
6.95 (m 3H), 4.00 (s, 3H), 2.33 (s, 3H. 19F NMWR
(376 MStep CDBOD) - 1Rlephiation, 16§, Ji(4ethyl-2-Quoroiphenylsmino)-8-

Sh E B:. ;Pr _ﬁ?%f ﬁt I o%ﬁ%%%m 38 -Fluoro-7-(2-fluoro-4-

t*ilin IenlyfinkiAé)-imidazo[ 1,2-a]pyridine-6-carboxylic acid methyl ester (165 mg,
eth ?/I-lblmdazo[l 2- [] ]pdl ne- 6- carby xylic ac:l}a ( 8

R SAyimel) s suspepdedip, e@haﬂmb (5 mhi, 9@6«?%@%&’@/@ €2¢%mg| 0.25 mmol)
g%'rgfglml 1211d d%l %fnt ga{epé/ J)fsll-l{ljy"l"l?ec %Eéﬂo%nrﬁlx ur§ was st1rrec? vigorously at

were a
8rdolntl Gendperatiz- for UG Bowts. Melheyleagiivnmiaificn®)s filtered through celite,

washed with ethanol and tetrahydrofuran and the filtrate concentrated to a yellow oil.

Purification of the crude product by flash column chromatography (gradient of
dichloromethane to 20:1 dichloromethane/methanol) provided the desired product

(110 mg, 66%) as a dark yellow solid. MS ESI (+) m/z 332 (M+1) detected.

Step C: Preparation of 7-(4-ethyl-2-fluorophenylamino)-8-fluoroimidazo[1,2-

a]pyridine-6-carboxylic acid ethoxy-amide.  7-(4-Ethyl-2-fluorophenylamino)-8-

fluoroimidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (40 mg, 0.12 mmol) was
converted to the desired product according to procedure of Step B of Example 21,
using O-ethyl-hydroxylamine-HCI salt, to provide the desired product as a yellow
colored solid (31 mg, 71%). MS ESI (+) m/z 361 (M+1) detected. 'H NMR (400
MHz, CD;0D) 6 8.62 (s, 1H), 7.86 (s, 1H), 7.56 (s, 1H), 6.97 (d, 1H), 6.90 - 6.80 (m,
2H), 3.88 (q, 2H), 2.60 (q, 2H), 1.23 (m, 9H). "°F (376 MHz, CD;0D) -132.7 (s, 1F),
-145.2 (s, 1F).
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3-io0do-imdazo[ 1, 2-a] pyri di ne-6-carboxylic acid nethyl
ester (100 ng, 0.23 mmol), 10 Cul (4.0 ng, 0.023 mol)

w@naseeZ3®( PPh3) 2 (16 ng, 0.023 mmol ). The sol pET/0S2008628649

10

15

stirred at roomtenperature for 16 hours. The reaction

was diluted wwth ethyl acetate shed wth saturated
i farois 28

NaHCO3 (3x), brine (2x), Na2SO4 and
concentrated to a dark broyn soI id. FI ash col umm
chr omat ogr aphy (40: Hoq/rzhl han provide
desi red product (30 ng, % as a y Iow [iquid. M
APCI (+) mz 414 15 (Mtl) NVR (400 MHz,
CDC13) S 8.77 (s, 1H), 8 6 80 (s 1H),
6.90 (m 3H), 4.00 (s, 3 F( 3Hye 0.33 (s,
9H). 19F NWR (376 MHz, ~129. 12 (s 1F),
-141.99 (s, 1F). Step C Preparatl on of

3- 8tEnhy)B-fRrokbTe2efliorp24-frietinylph etrylmhimg)-irniztazb Higd-alpyridine-6-
i m dazol |, 2-a] pyrid - 6-, oxylic acid nethyl ester.

Pot assi um car boﬁ%ﬁ@xygﬁaﬁa%%é\b’”@f thoxg)-s added to

a solution of i )

8- f | uof Be reagtiark scheyng for-thesymhesis b this sempepnd is shown below.
3-trinethylsilanylethynyl-indazo[ Cla(PPha)
1, 2-a] py rlodl ne 6- carboxylicoachd methyl ester in Ve i

(5 rrL) a red atisroom't efper atfiure for two hotiseropylamine
The m x diluted wt cet at-e=washed——
W th brN n drlm over N concentr at ed THF

to a reS| dl&. 'Flash ‘oI’urm chromat ogr aphy

(di chI oronet hane to 25 80:1 d| chl or omet hane/ MeOH)
provi ded the desired product (16 ng, 65% as a yellow
l'iquid. |\45 %PCI (+) mz 342 (I\/@l)odetected Step D:
Preparat
3-et hyl - (2-TTuc ﬁ)uoro 4- pre

_0._0
\ O%Pd/C
[ d rb » ny ohy InO) t 15[

azo in carbo Y es
An%ﬁr@(/f%eth y'ﬁqg Me il /\%,N F
f1 uoro- 7-("2- f | uor o- 4- met hyl - pheﬁ'yl am no) -i m dazo[
1, 2-a] pyridine-6-carboxylic acid 30 nethyl ester (16
ng, 0.047 mmol) and 10% Pd/ C (5 ng) under an
at nosphere of 100 WO 2005/@23359 PCT/ US2004/ %28649H o
hydr ogéh-Pbatbotin) Mas-sta T réd wvi Gor ouskgl f P ehe” L F
hour. The m xture was filt N ough—a—pl ug of N
rinsi ng wasdi chl or ormret ha e land cemntecRt€d tO | |
provide the desired prodgct (I4 ng,MB86% as a Jaw F Me
foam M APEI (+) mz 346 (M+1) detected. 1H NVR (%00
MHz, CDCl13) S 8.51 (s, 1H), 8.31 (s, 1H), 7.38 (s,
1H), 6.91

ZT
=
@

Step A: Preparation of §-Fluoro-7-(2-fluoro-4-methyl-phenylamino)-3-iodo-

imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester. N-iodosuccinimide (134 mg,
0.60 mmol) was added in a single portion to a solution of 8-fluoro-7-(2-fluoro-4-
methyl-phenylamino)-imidazo[ 1,2-a]pyridine-6-carboxylic acid methyl ester (172 mg,
0.54 mmol) in acetonitrile (10 mL) resulting in a thick precipitate after ten minutes of
stirring. The suspension was diluted with ethyl acetate, washed with NaHSO;,
saturated NaHCO3, water, brine, and dried over Na,SO,. Concentration provided the
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5 (d, 1H), 6.84 (s, 2H), 3.97 (s, 3H), 2.86 (q, 2H),
2.30 (s, 3H), 1.43 (t, 3H). Step E Preparation of

wW@2sk33758- f | uor o- 7- (2- f | uor o- 4- net hyl - phenyl aPET0%2004/028649

10

15

20

25

30

i m dazo[ |, 2-a] pyri di ne- 6- car boxylic acid

( sdyd pr&ﬁcF%F‘aWeho%o‘iﬁ ﬁﬁ%y qogfr% S ABCL (1) piz 444 (M+1)

uoro-7-(2 uoro4meth
1déieca§:cpy|1H NMRB- @06 aMngsz@Da@u 3178 (e;umj 7 63t(§r11{)16 950(m, 3H),

nygrted to the d
2080 13578 e "B (T MianEPoOBL B Bite P -H6.71 G5,
le 3, Step B to provide the desired product
(Em rochloride salt) as a tan colored solid (9 ng, 51%
g\lilerl\l Rod: cRALS 'AP Q 1‘0% : %tle%t emmo -3-
7_limllah|v|bethv?1vDilmﬁmo[KEDaJmﬁl’ldMe GJ@ﬁrb%xvl?d‘aold %&@vl(d@fer THF
2H) 297( § 1.45 (t, 3H.
WF@ 496 wrop@bgm (951@ @g (ngmoli rnd tmmgﬁly@ﬂy{asetyt@ny (38 WL,

P2 FEEIN S e ¥E AR RS B Befono-Z2 ugros syt lgmino)

3!—]od021&11t1£2|o{3294a§py[r14uﬁ @«]:aﬁbdi)t}dicrt&uﬁ mEHyD @Xtet (1008%igd0.23 mmol),
éd opr opyl net hoxyam de (53a) The reaction schene for

ol GhPBed 033 smelb ApbRdaEE: )k 61Gmewh02h nEmefur Sha solution was
S%tﬁ'%d’%ﬁ [rngﬁ @%ﬁ[ﬂéﬂé}g& R 18 nbdrs b’ff?éTPea@n%I‘%ey?% gfﬁﬁg&; tw(letrh ethyl acetate,

razi noni coti nic acl
(vSshed 4v1(h4&aBlramd) NaHEIO0Be) heiny (200 ﬂnéd 5V€ﬁf -Na,;SO, and concentrated

gfl}t)CaSc%agE ggp'rvgpo%ﬁ{?ih gl‘agS%f L et hy%:@%l%%%rrap y (40 1 dlchQOromethage/MeOH)

N§oy, coyrkn L
s g0y oSS0 AP B 1

t @8] )sisitestédon' FoNMR (406 Miin-CZDEN) 6r8mhemmmz 60)(s, L), 7.80 (s,
20305 SR S0 4 00 lpo 02293 15, ) G5 o PJF n RUR. (376 Mz,
d(CB@U)Wi@?Pé amee. ﬂ@@q@)lp After stirring at 90 C for

hour, the reactlon m Xt u was cool ed to room

t err‘perg[# : ‘

paration of netf

anndmnflrﬁ-hhﬂ'ndi?mré tarbayilio mciDleEﬂh&Bé‘st& CRHtaSBin carbonate (70 mg,
usi ng the Bi e system

(iéomat gﬁdol g@qjutl?qpeofo § %%oro ¥(2 ﬂuor(o 4- methyl-phenylamlno)-

3-tr1methy151lanylethynyl -imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester in

MeOH (5 mL) and stirred at room temperature for two hours. The mixture was
diluted with ethyl acetate, washed with brine (2x), dried over Na,SO, and
concentrated to a brown residue. Flash column chromatography (dichloromethane to
80:1 dichloromethane/MeOH) provided the desired product (16 mg, 65%) as a yellow
liquid. MS APCI (+) m/z 342 (M+1) detected.

Step D: Preparation of 3-ethyl-8-fluoro-7-(2-fluoro-4-methylphenylamino)-

imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester. A mixture of 3-ethynyl-8-
fluoro-7-(2-fluoro-4-methyl-phenylamino)-imidazo[ 1,2-a]pyridine-6-carboxylic  acid
methyl ester (16 mg, 0.047 mmol) and 10% Pd/C (5 mg) under an atmosphere of
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desired product (49) (307 ng, 18% . Step B:
Preparation of 7-(4-brono-2-chl orophen

wWo 2005023758- chl or o- 3- net hl - PCT/US2004/028649

10

15

20

25

11, 2,4]triazol o[ 4, 3-a] pyri di ne-6-carboxylic acid ethyl

eﬁ§&6g&5&ﬁ)looﬁ°@5§ &1@@%&&% fof Dnk holr. 2 The MRtdre W08 filtered

added " to a sol'ut
4thfdugbr arpdug -of hhmutgahéthydiiahliormﬂetﬁanﬁbOand concentrated to provide the

U S e
Odé&@edmm NMR (406, DA, ﬁ% 3 rrg 8 3Ng, tlbg,(%?ggs, 1H), 6.91

solution was warmed to ro drature to
cehpBELrfd8bGa2kip3t97 (so3R), 28p.(q,AH)e R.30 s, 3H)n Uﬂését;, 3HC13

(87 L, 0.952 mmmol) was added dropw se and the reaction

m Xt ur Step VIS Preyanaibnt 6f B-@chHyil-BeAees-at(a fRiordiiéthHophenylamino)-

hours the reactlon mxture vvas heat ed to 15 reflux
pidazo cines6-garbgx : 2thye ; apdde.  3- Ethyl -8-

O I S A Bt i

wasthyhektierd 14 mag, t(lﬁ!‘llnmmol)r\ea&dnwem tocthe ﬂ@su‘mrp.ﬂbdm:t addogding to

B ot 20 7 S Bos iy dgStsRes do Bagwde the desired
H@&t(ﬁﬁhroﬂﬁlbﬁdﬁagﬁ\“as a the c&l@f'g@' 84 (59 rn%@l% g?érrt%ts? rPS) MS

were dried (Na2SO4) "and concentrate Purificatio
bAPET (ais)hn/z6|911(mvﬂ+dhdctﬁaed)glrfhpMRla$Omlg{sz€IBom)aﬁg€e63 (s, 1H), 7.65

SSRGS OB ra st BB, 35D, 5 95T 9m5, o7 4 2m), 2.35
7(2 §HP 0450( 1 31p0 '8 RRAe s ¢ nfodhL £ 70?93(5”13#)'“ L155.07 (s, 1F).

[1 4]triazol o[ 4, 3-a] pyridi ne- 6-car box

(52a) Sodi um hydroxide (715 L of a 1 M sol ution) was
added to a solution of

7- (4- brono- 2- chl or ophenyl % 24

chl or o- 3- net hyl - [124]tr 3-a] pyri di ne-6-car bo
xylic acid ethyl ester (51 (79 ng, 179 mmol) in 3:1
THF:water (4.5 nL). After gpurs, the reaction

m xture was poured {7t oQi SEpaHat &ly funnel, dil uted

with brine and acidified w N to about pH 2.
The aqueous | ayer was extract ¢d 1: 1 Et QAc/ THF.
The conbined organic e oer Bed (Na2SO4) and

concentrated and the resigquf (52a) was 30 carried
forward without further purification. Step D
Preparation of

7- (4- br ono- 2- chl orophenyl am no) - 8- chl oro- 3- net hyl 102

WO %9'9?[{&1%?6}59(4-bromo-2-chlorophenylamino)-8-chloro-3-methyl—[1,2,4]-
triazolo-[4,3-a]pyridine-6-carboxylic acid cyclopropylmethoxyamide (53a)

The reaction scheme for the synthesis of compound 53a is shown in Figure 14.

Step A: Preparation of 4-(4-bromo-2-chlorophenylamino)-5-chloro-6-

hydrazinonicotinic acid ethyl ester (49): 4-(4-Bromo-2-chlorophenylamino)-5,6-

dichloronicotinic acid ethyl ester (48) was prepared by standard methods from 4-(4-
bromo-2-chlorophenylamino)-5,6-dichloronicotinic acid. Hydrazine monohydrate

(0.59 mL, 12.16 mmol) was added to a solution of 4-(4-bromo-2-chlorophenylamino)-
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prepared as described in Exanple 2 using 7-(4-Dbrono-2-

| or.qph hi
o5 U RPRasEe s 25 00T efel B albaRy 8 cOcrmplody NN
t @inftiBacétaiidd Mm‘l_)ﬁ ATer @ﬁﬁtrfgecﬁ 9|@T°Qdfd>€t1 hdvis, ABGEaction mixture
mz 482, 484, 486 5 (M Br pattern) detected

Evasgpeed o FFPOIFI@@N‘Q@“F-I&@ diluted \syhttﬁt@ét% bhe organic layer was

Y445 i AR SR AL LB Bion b

(Soltuynd caroneibyaphy- wirigdde Bidiage syeent act CoRChEOMe) prvided the
t he, s%nthe3|s of conpound 54a is shown in Figure 14,

REPABRt{ 4330 MEpdP @ as described herein starting
vvlth 7-(4-brono- 2-

chI or optiep By Bsmmt@;_ls_éﬁiié:bm_-&@ﬁtnmnhenylammo) -8-chloro-3-methyl-

) Boa[ aﬁbglc anhydride

(

DGZQQH_QD A334nahol) I\aﬁs/éﬂdﬂd tb a)soh[tioZl 04'12(4-&31419 Zlaﬂo(o%cn}&mmo) 5-
pattern) det ect ed. O.N 20 Synthesis

o‘F larotfydrpzinonioot i rasic - %ﬁaﬂo EYph éﬁ%) &(PanB) g8 0c3ﬁ80rr6m°1) and

[ i d
i GEBLEY 1oAY 0 2 SR e e s
Pedd WananioO@8amiemphmture s providesongroand 60a t(tm isolated). After 10

> ?I{-_\j?%ééi)&ﬁq Eﬁ%o@ Oéj 892 r5n§rt1)ol %vag I’Ag(\i\n d drrc])pvlffll tﬁe reactlog mixture
3w9§ﬁ§ﬁhlled7to (rGorQrté}HPerngd‘l ARGPTERBirS %é‘féﬁctﬁnﬁmx@ﬁ@ wals hleated to

1,2,4]triazol o 4, 3-a] pyri di ne- 6- carboxyllc acid nmeth
e@ﬂgx agd Istirredifaardy Hayset Whe reaction mixture was cooled to room temperature

and concentrated. The residue was diluted with EtOAc and saturated NaHCO; was

added and the mixture stirred for 20 minutes. The layers were separated and the
organic layer was washed with brine. The aqueous washings were back extracted
with EtOAc. The combined organic extracts were dried (Na;SO,) and concentrated.
Purification by flash column chromatography using the Biotage system (9:1
CH,Cly/EtOAc) provided compound 51a (80 mg, 75%).

Step C: Preparation of 7-(4-bromo-2-chlorophenylamino)-8-chloro-3-methyl-

[1.2.4]triazolo[4,3-a]pyridine-6-carboxylic acid (52a): Sodium hydroxide (715 pL of

a 1 M solution) was added to a solution of 7-(4-bromo-2-chlorophenylamino)-8-
chloro-3-methyl-[1,2,4]triazolo[4,3-a]pyridine-6-carboxylic acid ethyl ester (51a) (79
mg, 179 mmol) in 3:1 THF:water (4.5 mL). After 16 hours, the reaction mixture was
poured into a separatory funnel, diluted with brine and acidified with 1 M HCI to
about pH 2. The aqueous layer was extracted with 1:1 EtOAc/THF. The combined
organic extracts were dried (Na;SO4) and concentrated and the residue (52a) was

carried forward without further purification.

Step D: Preparation of 7-(4-bromo-2-chlorophenylamino)-8-chloro-3-methyl-
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chloride (152 L, 1.148 nmmol) was added to a solution
of 4-(4-bronp-2 5

w@ bdospegreenyl am no) - 5- chl or 0- 6- hydr azi noni cot | PCT/USID04028649

met hyl ester (49) (0.233 g, 0.574 nmol) and
t {i, 24 hitham[A8-4]3AMike-6 LR yROhid | '&vﬁb%i&%ln(éi’h&ﬁ%ﬂde (53a):
at 0 C. After warmng to room tenperature,

allamppeith|5375Wes enyedacet dasciitidoin dixampde 2adldmg 7-(4-bromo-2-

orBiepfeBRdh o) R EoREA R P AP g

wadidh (52a) es giand g i(518) oﬂmeelas,lfd&a;ﬂm MBI APON SN £ ARS 484, 486
sz;i éﬁ&i d& (50b), was diluted with dichloroethyl ene
ISR to 113“36@@5 LL, 5.082 nmml) was added.

After stirring at reflux for 12 hours, the reaction

m xture was cooled to roomtenperature and

concentrated. The residue was diluted with EtOAc and

saturated NaHCC3 was addedxanspleRS m xture stirred for

20 mnutes. The resulting solid was collected by

filtrate to give the desiredl product (51b) (97 ng, 15

30%. Step B: Prepardtten@ OH Cl

3- benzyl - 7- (4- br ono- 2- chl or ophernyl alyd no) - 8- chl or o-

[1,2,4]triazol o 4, 3-a] pyri dj e16 hoxylic acid

cycl opropyl net hoxyam de ( ¥ @jlongoygd 53b was

prepared as described in Stepl C of Exanpl e 24 and

Exanple 2 using

3- benzyl - 7- (4- br ono- 2- chl or ophenyl am no) - 8- chl or o- |

1,2,4]triazolo[4,3 20 a] pyridi ne-6-carboxylic aci d

net hy| sesthesis 6670-bAembEcH

n% (4% for the two steps) glﬁfp?lﬁgﬂgg@?‘? @ﬁlp%@ﬁ%ﬁ&%y?

32)4]trimzohgid3- z(]pyrldm@- gbosglix adié 12- hydthyﬂh,oxﬁ) ~amide (54a)

pattern) detected. 'H NWR (400 WHz, CDC13) S 8.22 (s,

1H), 7TB0Oedation séhdme Br BE sydthedibpf cc#nﬁﬁ1n(i§4a 2H-howd id Figure 14.

i o0 G Birbit) SaerbahbainE I v 1(4-bromo-2

%[Hrb;ﬁ&h?laﬁﬁno 8-chloro-3-methyl-[1,2,4]triaz 1 ding-6-carbox
- chl or ophe)nyl am no) - yf [uorg)ns 0rr% filggrr%zlg ‘faéo%(hc

mde(ﬁéa) ® giue Bong (2% fatth@ M@)epihéemdnﬂmhms(iﬂfa) MS APCI (-)
9;9/9292‘,%4,597 6 (i/I‘f’ %?,V@r partlternl) ggtegte&.S

Example 26

Synthesis of 3-benzyl-7-(4-bromo-2-chlorophenylamino)-8-chloro-
[1,2,4]triazolo[4,3-a]pyridine-6-carboxylic acid cyclopropylmethoxyamide (53b)
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Step A: Preparation of 6-(2-chlorophen
l'ino)-7-fluoro-3-nethyl-benzo[cl -

W0 smzazobe- 5- car boxylic acid nmethyl ester (55)PCBUs10041028649
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azi de (128 ng, 1.95 mmol) was added to a m xture of

5-acel yhe ?ea& ERhEne @&2?3%%£ﬁ)of%iéggﬁ1{d S8 SESER i Figure 14.

acid 1 ester
acet ong%eﬁ/%e b8 )or AN D6 ey L0, b &bk eflihino} % -chioro-

hour s

t pOneuadadlsi4.3ad]fyridihd-Bicembowblid) abidONetiRN destért (’Jlb) ThEhenylacetyl
or anic | ayer was washed with water, dried

orids @i r Bhed. 14Bhanmel  wes neddeds it snéfstloaq |0ét ézﬂ4 -bromo-2-

f
BT DRSS Y i 02 o
16,534 Imthel)l andl tthietEy|@éine (168 i, gam&:mlnay)ern @HsCl@/e(§l’7e1dL) at 0 °C.

w th water, dried and concentrate
pf}i*rﬂf WRHpIng o 59°rfl|t§ggere iR addptinmat by pkopiienylarsiyl ¢hjeride was

Bmteag A Y %th%ms ﬁ?e%a%%ﬁxhﬁle a%% e&f‘c%)mge&%& 8Gutbd ith EtOAc.

desired product
F’Tbcpmgamp dayeofvas washed w1th water and brine, dried (Na;SO4) and concentrated.

Tt o8 GORE NS T wlh ey lFRg W omET A8 ren s

65.082 ﬁﬁh&gm%ﬁé@mﬂﬂé} st?rrfnlglfb@ r@fuxér 12 hours, the reaction mixture
3-net hyl - benzo[ c] -i soxazol e=’5- carboxylic acid nethyl

y
ewie poqlgaés)to (1990 tﬁglpenanggnmnqenitrntea 1Tlr¢4@swhxeewas( dilgted with

f
oA e NHICOY ik Meindoh b iRk o pmnyges. The
Irewiltihg SoN His, collictted & filiate tongitve rth@lddsifodt 151@6&@(1(5\1\1)} (97 mg,
Et OAc. The conbined organic extracts were washed w th
é}, dried (MgSO4) and concentrated to give the
desired product (56) (87 ng, 91%. 25 M5 APCl (-) mz
319, 3&tmp (Bv&Prenarahgmio Brienzidt7edbramoiHchivRphanyiamiap)-8-chloro-

Eaxvidide (53b):

2@&5()&2&7533, wagrbltdsae@% A Mtep@%@@xamia&ﬁéﬂ@nd Skample 2

Exanple 28 H HO N O5 Cl
using 3-benzyl-7-(4-bromo-2-chlorophenylamino)-8-chloro-[1,2,4]triazolo[4,3-

aJpyridine-6-carboxylic acid methyl ester (51b) as the starting material to give 5 mg
(4% for the two steps) of the desired product (53b). MS APCI (-) m/z 558, 560, 562
(M-, Cl, Br pattern) detected. "H NMR (400 MHz, CDCls) & 8.22 (s, 1H), 7.30 (m,
6H), 6.50 (d, 1H), 4.53 (s, 2H), 3.49 (m, 2H), 0.94 (m, 1H), 0.51 (m, 2H), 0.19 (m,
2H).
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Compound 57a was prepared as shown in Figure 15 using
6- (2-

chl or ophenyl am no) - 7- f | uoro- aénl?ret hyl benzo[ c] i soxazol e-
5-carboxylic acid (56) tQolO g ve 35 ng (44% desired
product. M5 APClI (-) mz 38 3 (K%, d pattern)
detected; 1H NWVR (400 MHz, (%) 617.73 (s, 1H), 7.36
(d, 1H), 7.17 (t, 1H), 6. : 6.81 (dd, 1H),
3.72(d, 2H), 2.87 (s, 3H) , 0.54 (d, 2H),
0.26 (d, 2H); 19F N F ) -135.08 (s).
15 Exanple 29 H p-N Syn Is of

6- (2-chl or ophenyl am no) - 7-f | uor o- 3- net hyl benzo[ c] i soxa
zol e-5 carboxylic acid cycl opropyl net hoxy-am de (57b)
Conpound 57b was prepared as shown in Figure 15 and

ﬁ or o%@%#ﬁ%? 8?9[9%“'#@0? 93 tlﬁet%l(gf%%g[cljlsox azole-s-
| e- 5- b I d (5 5
égsﬁed"é‘?oé’ﬁﬁt"’wé"kpd‘a by ﬁw@‘dﬁég? 300 (W. O 105
e SR R 1
7172§ 1 689£ EE681(dd1,372(d
817 tio enyaming)y-1lvque-3-mgthykbenzo[c]-

1goxa%5ﬂ3 5- éa?goz{g;jg %?tyfhefﬂ(# M.) Soliitn %1d(35()128 ?ng, 1.95 mmol)

anpl €

Twisdadied tma Bixtolaoofp eyl 2a¢-chddropheiylaniiae 33 Hatiflydrabénzoic acid

PP IR A hmahih 20 PR RHEG by and heated to

CI@H@P unch&31d BothONB reditibh Ik Rird Svas %ro@fédﬁo I%Bﬁpt%ﬁ@efaﬂﬂe and

of 7- (4-brono- 2-chi or ophenyl am no) - 8- ch
fditutgd withdatfbd amd afapeyr i Ehmer@nmafaly@txwas (yvahecblwrért tygter, dried

e(ﬁg%'o‘;s gg& concentrgigg nﬂle resulftlng residue was diluted with water (8 mL) and

heated to reflux. After 5 hours, the mixture was cooled to room temperature and
diluted with EtOAc. The organic layer was washed with water, dried (MgSO,) and
concentrated. Purification by flash column chromatography using the Biotage system
(20% EtOAc in hexanes) provided the desired product (55) (410 mg, 77%).

Step B: Preparation of 6-(2-chlorophenylamino)-7-fluoro-3-methylbenzo[c]-

isoxazole-5-carboxylic acid (56): To a solution of 6-(2-chlorophenylamino)-7-fluoro-

3-methyl-benzo[c]-isoxazole-5-carboxylic acid methyl ester (55) (100 mg, 0.299
mmol) in 6:1 THF/water (3.5 mL) was added LiOH (0.60 ml of a 1 M solution in
water). After 1 hour, the reaction was acidified to pH 1 with 1 N HCl, diluted with
water and extracted with EtOAc. The combined organic extracts were washed with
water, dried (MgSOy) and concentrated to give the desired product (56) (87 mg, 91%).
MS APCI (-) m/z 319, 321 (M+, Cl pattern) detected. 'H NMR (400 MHz, CD;0D) &
8.45 (s, 1H), 7.38 (dd, 1H), 7.20 (m, 1H), 6.91 (m, 2H), 2.88 (s, 3H): '°F NMR (376

105
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wQ@20bhza7es mal onal dehyde (587 ng, 5.43 mmol) waBCThES81084028649
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to 15 80 C for 45 mnutes. The solution was allowed to
cgghakg)ﬁggﬂnggm@qﬁgture, and then washed with
saturated aqueous HCO3, and brine. The organic |ayer
was dried over NaSO4, filtered, concentrated in
vacuo, and purified by colum chromat ography (20:1
met hyl ene chloride/nethanq%% tq %$ve t he desired
product as a dark yellow s I he solid was
triturated with ethyl acetat e and isol ated by
filtration to providﬂgigg\ngde ored product as a

yel low solid (0.436 g, 36%P. (ARCI +§! m z 442, 444,
446 (M+; O, Br pattern) det edN. S B

Preparation of
7- (4-brono- 2-chl orophenyl am ?hl 3-

met hyl am nonet hyl -i m dazo 2-/a] pyridi ne-6-carboxylic

acid nmethyl ester (59): A < rdpension of

7- (4- brono- 2- chl orophenyl am no) - 8-chl oro-3-fornyli m da

zo[ 1,2 25 a]pyridine-6-carboxylic acid nethyl ester

(58) (25 ng, 0.056 nmmol), acetic acid (7 L, 0.11
mo$ynthesiclofh@(Zryhlane ptenyRintind)-Fdluot o-0+methylBdhzo[ofisdxazole-5-
0.11 mol ) was 107 YI)ZQO /023759 PCT/ US2004/ 028649
stirred for 0.8" i¢ acid{grhydroxyeshaxydamide (§Addr i de

(36 ng, 0.17 mmol ) was added. and the solution all owed

to stiFompevni ghid “afe prepased ofs rshewir anpdisgure 15 using 6-(2-

c L0 18 b Ve ol

CRISRBR AT P S BILIM ChRIoRL SR 0

dgivhI35r mgeidn) elesieed aroaudt. t MPAPAIdE) wite 38&s390e(M+, Cl pattern)

product ;as _a yel | ow solid 612 5 469%. M5 (APCI +)

riceciess 'TLASMR (480 Nk, CRIODES 7336 o) 7 d6{4JEBe 7. 1&(EAH), 6.89
‘ i10 f

A BERAINOTHE 37208k 287,48 39: {15 1D, 0.54 (& 28D, 026 @,

P2 PAYE NMBI($T6 MR 2)YID,@D)RAB508I(§)y! | - 8- chl or oi m dazo]

1, 2-a] pyridine-6-carboxylic acid nethyl ester (60):

D -tert-butyl dicarbonate (6 ng, 0.029 nmol) and

triethylamne (4 L, 0.029 mmol) were added to a

solution of 7-(4-brono-2- g mple 29

chl or ophenyl am no) - 8- chl or o- 3- et hyam nonet hyl i m dazo[

1, 2-a] pyridine-6 carboxylicpcid nethyl ester (59) (12

mg, 0.026 nmmol) in dgépkor @ne. e solution was
stirred at roomtenpeyature fagr OH5 hr after which
time HPLC anal ysi s N\[:Ej

7 F

O-N

Synthesis of 6-(2-chlorophenylamino)-7-fluoro-3-methylbenzo[c]isoxazole-5-

carboxylic acid cyclopropylmethoxy-amide (57b)

Compound 57b was prepared as shown in Figure 15 and described in Example
2 using 6-(2-chlorophenylamino)-7-fluoro-3-methylbenzo[cJisoxazole-5-carboxylic

acid (56) to give 35 mg (44%) desired product. MS APCI (-) m/z 388, 390 (M+, Cl
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i ndicated the reaction had gone to conpletion. The
sol ution was rotovapped to dryness to provide the

wale®sonedspr oduct as a yel l ow foam (15 ny, PCT/US2004/028649
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gquantitative). M 15 (APCI+) m z 557, 559, 561 (M#;

m t sa
gb?tzl r%@n%&? c?w{l or op eny %‘2@5@8)5 'iH?”7?cf(d H), 717,
b UH»XCED (oY), 6reat(dy,| 3N BI2(d, 2H), 2.87 (s, 3H) 1.15 (m, 1H), 0.54 (d, 2H),

or oi [ al pyridi ne-6-carboxylic
agﬁ%qgé#? 1%@%@@%{£§§9@¥ é @E% ¥%§Q.G%ous sol uti on,
0.16 n., 0.16 mmvl) was added to a soI ution of
7- (4- brono- 2-chl orophenyl am no)-3-[(tert 20
but oxycar bonyl net hyl am no) - net hyl ] - 8- chl or oi m dazo|
1, 2- a] pyri di ne- 6- car boxy! ilExample30net hyl ester (60)
(15 ng, 0.026 mmol) in 4:1 McOH water (5 nL). Wen the
reacti on was conpl ete, the',(}soldgtion was diluted with
water, acidified to 3 By q4t|0m of 1.0 M aqueous
HCl, and extracted wi'th eth amet ate. The organic
extracts were dried over N , red
concentrated in vacuo to_proyi Re” US| red product
25 as a white crystaltinne ‘qqld (12 ng, 84% . M5
(APClI-) mz 541, 543, W45 (M; O, Br pattern)
detected. Step E: Preparation of
[ 7- (4- br ono- 2- chl or ophenyl am no) - 8- chl or o- 6-

e DT —

te”mﬁﬂ&iﬂ[l Qsi]g%n&lﬁ%)&-sa’i% lfcﬁaciﬁ!c Og%éy % fhide - (63)

rea |on

Zuggng aWIgl?ﬁgﬁgn1no_ (#Wf hég? |'oF o-1 m dazo|

-a ridinex6- carboxyl
PCT/ ué%%m‘%zs AP - ghloro-3-

NfoymyliRlaye] |1|20a/Yp§1@d1ﬁé-6Qﬁer§$h@'aJ:lﬁViﬁéih‘;'loesﬁﬁér'(‘58?“ A Eﬁﬁ%smn of
tenperature for 0.5 hours after which tine

o w&%ﬁ%bmmﬁammormnﬂmm5n@lorpeu¢njlmcoa@é énethyll gster (28)
%6t %Wé’gg ti@hl 10- Qnal(%ﬁﬁdglgﬁdt )(5 %rrél%r g qg ?was Elleated to

Iut on a I'r over

rﬂmm Afamirtlitdsut Bhk wolutioreivay lallowad & b8, tovmsﬁletémyefakure and
ter gt ur.at ed agqueous anmmoni um chl ori de, saturated

e yathed yyth-setiraipd agpaonn NeB Chheanst brine. Thseorgpmaliver was dried
RRRSRa¥Bs Mid&d cgﬂc‘ﬁ:ﬁtrm@@%vzg bl & rgf u@?‘lfggao?q&o?ﬂfaﬁ %I’u%%a't(pgraphy

vacuo to provide the desire

r(@8il dugthyléde hlomde/methanol) to give the desired product as a dark yellow solid.
The solid was triturated with ethyl acetate and isolated by filtration to provide the
desired product as a yellow solid (0.436 g, 36%). MS (APCI+) m/z 442, 444, 446

(M+; Cl, Br pattern) detected.

Step B: Preparation of 7-(4-bromo-2-chlorophenylamino)-8-chloro-3-

methylaminomethyl-imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (59): A

suspension  of  7-(4-bromo-2-chlorophenylamino)-8-chloro-3-formylimidazo[1,2-
a]pyridine-6-carboxylic acid methyl ester (58) (25 mg, 0.056 mmol), acetic acid (7
ML, 0.11 mmol), and methylamine (2.0 M solution in THF, 56 pL, 0.11 mmol) was
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met hyl am nonet hyl i m dazo[ 1, 2- a] pyri di ne 6- car boxylic
i I I
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in-3 -y thyl] -nmethyl- carbam c acjd ter b:%ill
egfy@FSS(@ﬁ)p%ﬁeﬂ :by fdpsh WPB%h@FH@ﬁ@@f%PPVI(%P@HE@?t nefojlgwed by

1361 &t 15&%&&%/&&9%6%6?5%\? déue s proRIR Vegl *Hr?]lt@gvf solid (12

reduce ressure and red
enigyl46%¢eM§t @ POl mar 45 B87,96D @chl,vmmwddtemﬁedh
saturated aqueous potassium carbonate and brine. The
aqueouStepash@s Vidreparhbtask- exft r aL{4L£8ronyd- thﬁirdmﬂenvlammo) 3-[(tert-
acet ate Th |ned or ¢ an| C extracts are r| ed oyer

: hed d@%ﬂ;{\ﬁfdes% @gt aqalat%wﬁhﬁw%%%ggaté 8@%86‘&9 B and

d&ieﬂc)tlﬂdmelﬁ VR @009 riviio]l) Reremaddained agébluﬁoﬁ %27(5(8-,brom0-2-
1H), 7.58 (s, 1 7.54 , 1H), 7.25 (d, 1 . 5
( lébl}lom?nYAér;eo)-gbsc}llon;métimw%meméﬂlml(iqzsﬁl ,%F%]pyaﬁ)n,e-@
gc/a:]rtg%)é)ysqcsgcga me@nﬁ%s{eg ’(S%F@IQ IQg,Z&oé@' 'mjﬁ!)_ﬁ in Qictomethane. The
6sdldtidar v st2redh htoroophemplertira d@r @y riazadileo whidr til]npﬂl?m fanalysis
e:5: 109 WO 2005/ 759 PCT/ US20, 4/ 028649 car bo
aa%bca 3. Hy creas g ﬁeﬁy‘syaem (¢ &omp o GAktieRAY pgpped 10
mryg%utge%rci\?@ éheaEt)ﬂ(lég»lrgd prdeuch&"kn H%@}ld% eorh ?IjS ﬁfg ﬁggﬁ‘ga%ve) MS
6CARC ) ovS I, éﬁPofrﬁip(h@mﬂlam waﬁfﬁnﬂ)dﬁteat@dopyr azoI o[1,5-a
| pyri di ne-

Step D: Preparation of  7-(4-bromo-2-chlorophenylamino)-3-[(tert-

butoxycarbonyl-methylamino)-methyl]-8-chioroimidazo[1.2-a}pyridine-6-carboxylic
acid (61): Sodium hydroxide (1.0 M aqueous solution, 0.16 mL, 0.16 mmol) was
added to a solution of  7-(4-bromo-2-chlorophenylamino)-3-[(tert-

butoxycarbonylmethylamino)-methyl]-8-chloroimidazo[ 1,2-a]pyridine-6-carboxylic
acid methyl ester (60) (15 mg, 0.026 mmol) in 4:1 MeOH/water (5 mL). When the
reaction was complete, the solution was diluted with water, acidified to pH 3 by
addition of 1.0 M aqueous HCI, and extracted with ethyl acetate. The organic extracts
were dried over NaSQy, filtered, concentrated in vacuo to provide the desired product
as a white crystalline solid (12 mg, 84%). MS (APCI-) m/z 541, 543, 545 (M-; Cl, Br
pattern) detected.

Step E: Preparation of [7-(4-bromo-2-chlorophenylamino)-8-chloro-6-

cyclopropylmethoxycarbamovylimidazo[1,2-a]pyridin-3-ylmethyl]-methylcarbamic
acid tert-butyl ester (62): EDCI (6 mg, 0.033 mmol) and HOBt (5 mg, 0.033 mmol)

were added to a solution of 7-(4-bromo-2-chlorophenylamino)-3-[(tert-

butoxycarbonylmethylamino)-methyl]-8-chloro-imidazo[ 1,2-a]pyridine-6-carboxylic
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5-carboxylic acid (2-hydroxyethoxy)-amde (73b) 10
Conmpound 73b, where W= Br, Y =, and X = F, can be

wee@parysh as shown in Figure 17. Exanpl e 33 HRXHUSI004/028649

\~ONOHO" N 0 15 Synthesis of phosphoric acid
Ma&ia-(6 B thldimedh Yﬁ%@t&ﬁn& @ R 99%9?5'%1%0/ REMtBH was allowed Ig]o stir at

chl oroi'm dazo[ ridi ne-6-ca ] -am nooxy} - et
y Fgone @lf@erf(tM)foﬂ%é h@ymtaﬁtesWhlchﬂlnmﬁmuhprowlmghslhhwimxylamlne

Icﬂﬁ gll?%u(fq@?{; éﬂg{l?ﬁ(g 6&10[0 .044 mmol) were added and the

1 suddPYl1bWed 8o Gstie %%Hff t] C?ﬁé dedcfion 2Iﬁlxtura was diluted with ethyl
hydr oxyet hoxy) - am de 100 ng, 234 mol ),

t eeatato.ovashed yithgyater, %ﬁ’fatﬂfimlq)leommdlrxﬂwﬂlurarcfrlldnuiteyiaturated aqueous

oS ORERISA 08 B  RSovarbs et was drca Bver RadB Fierea

desifeehtyfed si$RRIBABhrovidd thdestbd prititdl 848 yeltbwuRsgtie .5 mg,
at nosphere of dry The reaction m xture was

sBro)-eMS (e&’rPCéIEsbm(z & 21614 616 Ve €1 i nattem) detectied.
reaction was cooled to -78 C and tert-butyl hydrogen
per oxi 8&p( OF10®regaratfon7006f s gH@tbromoiichlomphenylamsio)-8-chloro-3-

10 addng The Ct%:, Hlnp bﬁt{' vaas!th_gp takeE away and the

1

w

20

25

aamdrﬁa&tmﬂtm%mm qbs) ATBSluti®nst [ m‘ﬂoﬁrouz-ehmheﬁﬁ%ﬂmo) 8-
partitioned between a solution of ethyl ether/eth

a@lﬁﬁr@r@crcéomppﬂmﬂ%vwmawyl wejdeznl &2 Ndpiaciin- 3=Dﬁmethyl] -methyl-

SBT3 SALE T P GRRLNG Mg Rl i s

f stivedd| fpr v hobirsi rﬂi)lvéﬁh &vak &Sﬁib‘fzddﬁmdeﬁ FiABET pled@E aM@he residue

dried over MgpSO4, filtered and concentrated under
vEsEissohyedrpato ethyl acetate. The organic solution was washed with saturated

aqueous potassium carbonate and brine. The aqueous washes were back-extracted
with ethyl acetate. The combined organic extracts are dried over NaSO,, filtered, and
concentrated in vacuo to provide the desired product as a yellow solid (8 mg, 83%).
MS (APCI+) m/z 512, 514, 516 (M+; Cl, Br pattern) detected. 'H NMR (400 MHz,
methanol-ds) 6 8.72 (s, 1H), 7.58 (s, 1H), 7.54 (s, 1H), 7.25 (d, 1H), 6.55 (d, 1H), 4.23
(s, 2H), 3.67 (d, 2H), 2.51 (s, 3H), 1.13 (m, 1H), 0.50 (d, 2H), 0.24 (d, 2H).

Example 31

H
HO N
\/\O O cl

Synthesis of 6-(4-bromo-2-chlorophenylamino)-pyrazolo[1,5-a]pyridine-5-
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10 residue was dissolved in 3 nL of a solution of
TFA/DCM (2:1) under an atnosphere of dry N2. The
WO es2m was stirred at roomtenperature for BODUS2084/028649
hours after which tine it was concentrated under
vacuum and t hecarkexyliciaoigt 2dwyidioeyetexydamided@3an
met hanol for about 1 hour. The off-white solid was
col | ec€enipourd Eiac here Wi+ Br,aY i=afl, andshH(d cai bh prepared as shown
ne anol7follomed by ethyl ether and then air-dried to
d8¥d desired 15 conpound (74). Exanple 34 20
7 (4- Bronp- 2- chl or ophenyl am no) - 8- et hyl i m dazo[ 1, 2- a]
pyri di ne-6-carboxylic acid The conpound was
synt hesi zed by the route shown below. 111 WO
5 2005/023759 Cl 1. NaN3 2. Exangple BRIVMDS THE CI NaOH Cl

4,6-Di chloro-5-nmethylnicotinic acid (J. Heterocyclic
yridi ne 6-carboxylic acid accordin he steps
i @b ep D,
d 0 rOf sodi um
azide to the 4-(4-brono-2-
which results in a separable m xture of the desired

Chem stry 1999, 36, 9 95 ',:5 wgs converted to
7- (4- br ono- 2- chor ophenyl afi M) - = Mgl hyCI m dazo[ 1, 2-a] p
described in the alternate sy

Exanple 9. It was determ ned

chl or o- phenyl an no) - 6- chl or o- 5- %Ethyl ni cotinic acid

nmet hyl ester internediate required heating to 50 C,
ot 78 Brame % chipronhenyiamingl - fnoromurprglpl-alpyiaine-
ni ¢ aci d net Bydarboxylic acid (2- hydroxyethoxy)—amide (73b)

10 Compound 73b, where W = Br, Y = Cl, and X = F, can be prepared as shown
in Figure 17.
Example 33
HO 1
Ho-P O N0 L Gl
O pZ ' N
N

<\’|N Cl Br

15
Synthesis of phosphoric acid mono-(2-{[7-(4-bromo-2-chlorophenylamino)-8-
chloroimidazo[1,2-a]pyridine-6-carbonyl]-aminooxy}-ethyl) ester (74)
The synthesis of compound 74 is shown in Figure 18. 7-(4-bromo-2-
chlorophenylamino)-8-chloroimidazo[ 1,2-a)pyridine-6-carboxylic acid (2-
20 hydroxyethoxy)-amide (33a) (100 mg, 0.234 mmol), tetrazole (23 mg, 0.327 mmol)
and di-tert-butyl diisopropylphosphoramidite (0.096 mL, 0.304 mmol) were
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ester, and the correspondi ng carboxylic acid. M ESI
(+) mz 380, 382 (M+, O, Br pattern) detected. 1H

WORMRSHZ0 MHz, DVBSO-d6) 8 9.46 (s, 1H), 9.40 (BCT/E$2004/028649

1H), 8.25 (d, 1H), 8.12 (d, 1H), 7.79 (m 1H), 7.42
(HQSOIJ&P/ u \Agen%gd (nq ’30é§9_,asfzzé]9§%rg)lﬁ% Dé\/l'_% un?%: IJI(%%&Q of dry N,.

repar OVG

eThﬂrﬂaetlorﬁﬁllmnenga%stbfedrfﬁr abdut B dbaheftet it enientht heaction was

f7'°<{° ehfoms X randdrBinedyvdrmass)raexide KY10Q mlg&f 0% solution in

[ n
PRSI s o0 o gy wes oy

Wa‘l‘heﬂlﬂp WOr@od WrR3NEE BAT fehBQQMéIOﬁ@ﬁﬂgThBrﬁﬁthI( ﬂ)lxture was

H%é&tlo%g%ﬁ%wﬁg) golg 1 E‘gﬁl h%?/tgt éa%a&te 2(15 I}Ig/g)nd saturated

}_f%o%ﬁlgl%ﬁﬁtkh Srhbor zﬂnc ¥ wZa)@éveﬁ%d(sﬁwesswgly%Qasﬁé’djwuh 10%
S,

mm;o&l(lmgu?ftt%gy t1r5eq3yah~p|v@eegnd finally with brine. The resulting

Sl R S iy TR e b e RRE P, The

10 Tlreeldae e dixdolved irsY MINeS4 gdatidty oft TEA/MITVE2STH aided/] SWiosphere

15

20

HO  H2NNH2 EDCl, HOBt NEt3, DVF HZN, N
of dry N,. The reaction was stirred at room temperature for about 2 hours after which

time it was concentrated under vacuum and the resulting residue was stirred in
methanol for about 1 hour. The off-white solid was collected via suction filtration,
washed with methanol followed by ethyl ether and then air-dried to give the desired
compound (74).

Example 34

&_’A Br

7-(4-Bromo-2-chlorophenylamino)-8-methylimidazo[1,2-a]pyridine-6-carboxylic

acid

The compound was synthesized by the route shown below.
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HOO, N " HN z / NaHCO3 H2NNH2 EtOH reflux N 15
Step A. Preparation of 7-(4-Bronp-2-fluorophenl|am no)

w@2006ht305Di M dazof 1, 2-al pyri di ne-6-carboxyl i cP@US2004/028649

10

15

20

hydrazi de. 7-(4-Bronp-2-fluoro-

pheaybani no) - gﬁchloro|md,§bz0012a]pyr|d|ne60arb
lic pcid was converted to the hydrazi de agcarAd ng to
th pI ing t LOHES desem St ep—A—ef—EX \©\
3. ernatilygly, therhydr e be ﬁﬂgﬁé’@;ﬁd N~
directly fromi7-(4-Bronp-2 1 3 V‘DZOO%/OZSM&Q«

PCT/ US2004/ 028649

f 1 uor ophenyl am no) - 8- chl or oi m dazo[ 1, 2-a] pyri di ne- 6- ca
rboxylic a®igOnet hyl ester QIXI ng W th
| etthargl . I\/BICE;SHO(+) 94, 400N4dw a &.ﬁ

hydraaigd ne |
d. ‘SF“‘_B’ ep ras
’rxadlazm
chl or oi m dazef
1, 2-al pyridin-7-yll-(4-brono-2- fluoro phenyl ) - am ne.
7-(4-Brono-2 fluoro-phenyl am no)-8-chl oro-i m dazo[
1, 2-a] pyridi ne-6-carboxylic acid hydrazide (100 ny,
0.25 mol ) was suspended in dioxane (2 nL). Cyanogen

bragriséhléréd 5-Althyliiectinic G¥RI (). H@ﬁzr&‘;faﬁ@i Chfeﬂbslt@wmib9b>s6a9s3 957)

solution of sodi'um bi car bonat e , 0.25 mol
Hms(cpnzermi)to %brpmz claraphsn memwﬁ -ragthyliraidaze lr%ainyrldme-

e(ﬂpateﬁ)ca(y 1C %ﬁ1doe{c?]or 9 tt ausgg'ps sc%beﬁ% Heoa?kﬁmaf%t sﬁ/‘hﬁle@@%f Step D,

Example 9. It was determined that addition of sodium azide to the 4-(4-bromo-2-
chloro-phenylamino)-6-chloro-5-methyl-nicotinic acid methyl ester intermediate
required heating to 50 °C, which results in a separable mixture of the desired methyl
ester, 6-azido-4-(4-bromo-2-chlorophenylamino)-5-methyl-nicotinic acid methyl
ester, and the corresponding carboxylic acid. MS ESI (+) m/z 380, 382 (M+, Cl, Br
pattern) detected. 'H NMR (400 MHz, DMSO-dg) & 9.46 (s, 1H), 9.40 (br s, 1H), 8.25
(d, 1H), 8.12 (d, 1H), 7.79 (m, 1H), 7.42 (dd, 1H), 6.80 (d, 1H), 2.07 (s, 3H).

The following compound was prepared as described in the above example

using 4-bromo-2-fluorophenylamine in the first step:

7-(4-Bromo-2-fluorophenylamino)-8-methyl-imidazo[1,2-a]pyridine-6-carboxylic

acid

112



and saturated aqueous NaCl, dried over Na2SO4 and
concentrated to yield the desired product (97 ny,

w@iMp/ozEsa white solid. M5 ESI (+) mlz 423, 42BCT/N¥B2004/028649

10

15

C, Br pattern) detected. 'H NWVR (400 MHz, CD3OD) S
8

98 (M%é%%ﬁ)%%%%g 376861@)1 @H@ p(aéf_mi ctﬁgk'%?%goo MHz,

-H)MS@dG)t@QMD&s El>Hi)"T}9l26 (Bﬁs 1H) 8.22 (d 1H), 8. 10 (d lH) 761 (dd, 1H),
5 mo- 2-fluoro qgn n7) 8-chlo
D128 1E) TR B R R o A G b MHr DD dor e et (o).

The conpound was synt hesi zed by the route shown bel ow.
114 WD 2005/ 023759 PCT/ US2004/ 028649

7- (4-Brono- 2-fl uor ophenyl am no) - 8- chl or oi m dazo|

1, 2-a] pyri di ne-6- carboxylExansge 35hydr azi de (50 ng,
0.13 mmol) was suspended in ethanol (2.5 nlL) and
cooled to O C. Carbon difdylfide (22 ng, 0.29 mml) was
added, followed by 5 pomdoTéd pot assi um hydr oxi de (7
ng, 0.13 nmmol). The reactl m xXgure was stirred

under N2 for 1 hour at O and then for 30 minutes at
roomtenperature. The r ﬁcqlo xture was then
brought to reflux and s U sN2 for 5 days. The
reaction mxture was dil Ned wth water and acidified
to pH 1-2 with aqueous 1 M HCI. This m xture was then
extracted with ethyl acetate (2x). The conbi ned
organic 10 | ayers were washed wi th saturated aqueous
Na HEEX5- ASiin'eL [3 1354 o R4t SN2 -1 8l ch1 dHo iR aze 2-a dmzﬁmmp@-
concentrated. Purification of the crude product was
achi eved by flash cbramer2dhrasaphenydapminegr adi ent

of di chl or omet hanet 015: 1 di chl or onet hane/ net hanol )

andt hehhe ¢ompouad was wimthesidied tblyhetonter siogn below.

di chl oronet hane to yield the desired product (17 ny,
3199 as a yellow solid. M5 ESI 15 (+) mz 440, 442
(M, O, Br pattern) detected. 1H NWVR (400 MHz,

9.29 (s, 1 H, 8.16 (s, 1 H, 8.08 (br s, 1
S, 1 Hypnvi,49 (d, 1H), 7.15 (d, 1H), 6. E%
(37a€i>cl\/i=rdzm DVSO- d6) -128.7 (s). Exanpl € §LN

Br

NEt,, DMF
NaHC03

o

/ o) ) F H,NNH, \ dioxane/H,0O

AN EtOH

N | reflux

/ Cl Br

U

Step A Preparation of  7-(4-Bromo-2-fluorophenylamino)-8-

chloroimidazo[1,2-a]pyridine-6-carboxylic acid hydrazide.  7-(4-Bromo-2-fluoro-

phenylamino)-8-chloro-imidazo[1,2-a]pyridine-6-carboxylic acid was converted to
the hydrazide according to the coupling conditions described in Step A of Example 3.
Alternatively, the hydrazide can be prepared directly from 7-(4-Bromo-2-
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20 5-[7-(4-Brono-2-fl uorophenyl am no) - 8-fl uor oi m dazo
[1,2-a] pyridin-6-yl]-3H [1,3,4] oxadi azol -2-one The

W@ opoeTsh was synt hesi zed by the route shown beCDwS2084/628649
- WD 2005/ 023759 car bonyl di i m dazole DMF, RT or

p e / 4/
Hﬁ(ir%ﬁﬁen%a&%hﬁ %glrﬂgkﬁen aﬁqcﬁ%ggf l?gfagl?éngrl C ac[ld methyl ester
1oy -reflunifig dvlﬂﬁhﬁdranﬁf bﬁ))eylidnﬁl a8 Eﬂ/ld(r+e)zrntbe3Q8374i)d~rgv[+ Cl, Br
0.98 nmmol ), which was prepared according to 5 Step A
ERﬁFﬁﬁql)éie?Ste was di ssol ved into di methyl formami de (5
Car bo;%I diimdazole (166 ng, 1.02 mol

added Stcpa I | d. 'Bi@paraimm| 0of  nf6x§SuAmingskl. %.fﬂqxaﬁmzol 2-yl)-8-

| By6ro- pdﬁﬁylbﬁﬁi@-)-@xdlﬂc&ﬁtlﬁlﬂdawo[lm-@}ﬂ?)’iﬂlneéﬁsﬁrM)@'hbSXa)md Th?drazxde
conmbi ned organic |ayers were washed with _saturated

G@@dﬁ&o (Ngonmof pwias suspersigd in dgoxars(2ami)-c Graragen drpide (27 mg,
5§ 'nﬁ‘%lg Qs %ﬁ%&g ??]lﬁ{ e)p{l QGidGbn WRSo i :tfi‘ée’ na'ﬂn)/(%l mg, 0.25

trltura1 n wt tate and di et
r esndl} inrid, & 0l.2 chhb,aﬁ“hé Ird:etcame ehix tuveas estirmdtal r([bnetdmwerature for 16

her, collected and dried under, v um The fil
W 3 it iat dpitAite R ik e aﬁ?tats@alér%aﬁ%a with water

I eREShG I ed -crlg\?eo%@ IN2¢$, d’i"?erdeov‘ép Nﬁ&g@ﬁaﬁd‘%on&’élﬁla%dt i) eyleld the desired
desi red uct (334 ny, 849% as a yellow solid

ESodfaty9 g, 4U%) ot phite sqlidk erESﬂa(tF) w23 é%@ﬂédCI ‘B pattern)

}I}I§/R ‘%4(201%%91%%9%@6]%?% Bg -ﬁs,6 H)sj 95I (s H),(fg]ll(s, 1H),

(@'@Is (%61@) 7 g% 8 1(H3 6. '78 H) 1H5153fgpi‘ éﬁm MHZHI:D@%Z m()z?sZ&ggHZ

10

15

Example 36

5-[7-(4-Bromo-2-fluorophenylamino)-8-chloro-imidazo[1,2-a]pyridin-6-yl]-
20 [1,3,4]oxadiazole-2-thiol

The compound was synthesized by the route shown below.
HS,

' N

N o__N

HoN F cs, F
KOH Z

| —_—
EtOH N
< Cl B < Cl B
\ ,{l r \ ’{l r
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15

20

H2N 20
[ 6- (5- Am nonet hyl -[ 1, 3, 4] oxadi azol - 2-yl ) -8-chl or oi m da

waofoi/023784 pyridin-7-yl]-(4 116 WO 2005/ 023759PCT/US2004/028649

brono- 2-f| uor ophenyl )-am n e PCT/ US2004/ 028649 The
conmpound was synt hesi zed by the route shown below. C
NH3 in l\/teC]—I KI THE 5 PCCl 3 1000, 4h Step A

Pr epar

chl or 0| ’61f’ 21ﬂ§°r8}"é)‘§}‘r 351?21Hf ) %%@F%%Za@] go])pgndme 6-

|\|'c::lr()3X}‘iH&I a‘é[di‘l‘l}ﬁﬁ@z‘id/é ?SOHHQ 08B Hfrol) wdsduspended in ethanol (2.5 mL) and
Br onp-2- f | uorophenyl am no) - 8- chl'oro-i m dazo|

15avled pye acneCerboardmgim 2203g) 0.29 dwmel)deas a6dpliowed by

d PBWF‘%]@ ﬁé‘ia thé’groﬁf_fﬁe ﬁang }\imﬁl\gﬁ)p h'glp S%g r‘{d ed H{éurm_was stirred

0
i, B 1. ol e

mcacnid adxtnireapz\as sleen Broeghtaaatflon and stired uwnder Narfcmaﬁi dtay)s The
room.t enperature |rredf 1. r er N2.

st PRsE BS AIRED it Helt and eplitkac, P ok uhth gqugous 1 M
a R hisARBdit vwak thet dxalavdn Qfily dRy1206tafRbRR e @isbined organic

then diluted with ethyl acetate. 15 The organic | ayer
wWeayersasere dvash@dwwwhtsetur@m a@@tom aiaéiﬂ?%q satoratednegoieous NaCl, dried

t ﬂ%erdlﬂfégf palIl 2?{%4 @ fscgglglg;? Pﬁlrdle fé)lcﬁcﬁltrcr:% Whs© achleved by

cmgﬂatdamr@@hyd{r&ﬂatbgﬂapﬁinl 0 @ma&ﬁtanaf medib@bmethane  to  15:1
yield the desired q{;)roduct E 549 as a yell ow

S g1chh)rornghgg/meth)1n 7 angdy thgly(; athg with diethyl ether and
dichloromethane to yield the desired product (17 mg, 31%) as a yellow solid. MS ESI

(+) m/z 440, 442 (M+, Cl, Br pattern) detected. 'H NMR (400 MHz, DMSO-ds)
89.29 (s, 1H), 8.16 (s, 1H), 8.08 (br s, 1H), 7.73 (s, 1H), 7.49 (d, 1H), 7.15 (d, 1H),
6.59 (t, 1H). '°F (376 MHz, DMSO-dg) -128.7 (s).

Example 37

O,
}—NH
\
O_N

&’{l F Br

5-[7-(4-Bromo-2-fluorophenylamino)-8-fluoroimidazo[1,2-a]pyridin-6-yl}-3H-

[1,3,4]oxadiazol-2-one

The compound was synthesized by the route shown below.
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pattern) detected. 20 Step B: Preparation of
(4- brono- 2-fl uorophenyl)-f 8-chl oro-6-(5-

wa@bkdosozared hl -[ 1, 3, 4] oxadi azol - 2-yl PCT/US2004/028649

10

15

20

-imdazo[ 1, 2-a] pyridin-7-yl]-amne. 7- (4- Brono 117 WO
2005/ 023759 PCT/ US2004/ 028649

2-f | uor opheny! ani no) - 8- chl or oi ni dazo[ >_NH

1, 2- a] pyr gt %B- cakboxy | chrongumhidizo - ( 295N
chl or o- acetyl - hfidr azi de (63Yp@T 0.13 H wals
suspended i n[P(C13 m_)—~4he—+eact| |@ was
heated to 1 O pur s phogheriei Ng d meA tg

becamre a bgight red sol ut {87 *fie redcfji on mixture

was cooled to roomtenperature and the 5 sol vent
evapor at ed under reduced pressure. The residue was

di ssolved in ethyl acetate and washed wth saturated
aqueo 4@39982 daEdazoplr 2-aTbyriainers-
Na2804u78g concentfrog aanﬁg}lggtﬂ%re rodugt yn

&Zﬁlaoxwas amsleldydmzndtﬁocﬁﬁ gy 0.98 rmmab)i Wh&ilt wéh prfma%gx%ccordmg to
step

Cﬁgﬁéctﬁéd }]-l:')iaén CZ “45? S&é{égﬁl@é 18?0 dln@ihﬁf%%%ﬁ@e (5 mL).

[f r rHRlH%IQY(hé(ﬁ g, 31.02 axadi)awas added hs 8 solid. The reaction
1 or oi m dazo

rﬂ}xal}rpwaschtlml:ea fot L -homr Bt e LeripelB RS- p}qémﬂ t}lﬁ%fﬂlpﬁgd with ethyl

qca%fe aqu,1 gvﬁlf,lre)d Tvgh A Eftor oThe (a F(%Erl}grrre w3as ?act( -extracted with ethyl

lac3iafd xR aAMRZBMbIned| Organic thyes [we?ce ashed with saturated aqueous NaCl,
d 7-yl 38

hiaionee BasSioc end mpenttak drtiEaie) of erulSafns: geis dghieved

(%3[ uqlgrgﬁgrll Q&%ﬁalgﬁﬁlegﬁ%@% Iat?dj g{%ﬁxd"’l’réﬂl& heﬂle%ﬁﬁﬂhgﬂ s&l?d WMas filtered,

rwashied onitii didthiyleethers collested dndtdrredomndee nwewatlu r @ h¢ diltrate was

16 hours. The, solvent was renoved und T c
preaseniraiedand tbﬁeﬁufeflala BmﬁF%‘H @S x’,i%P§at6§r i 51 ?L:ﬁ
Cﬁ% e GG RAB QR fsat%)eh@ta wllowGofid. MS ESI +) m/z 408, 410

oromet ne/ ne ano to'5:1) to yield the desire
PONBELBE ptRen)dptectdl) 'FaNMR (400 Mz, OMSO-dVS B9 (br)s, 1H) 9.05

géﬁébﬁ% Nedd, 1&5,57@%@} 1), ?@%7 i), 51 &6t 38, ;bl E%?ZD 6.77 (m, .
1}_}5%)7 lgﬁé?g%'("%d,ﬂzi%(% %)41%%.,9 (§ 153, 4995 (s 1. (

F

efrF go%lbmed to

19F (376 Mz,
DMSO- d6) -128.3 (t). Exanple 39 25

Example 38

[6-(5-Aminomethyl-[1,3,4]oxadiazol-2-yl)-8-chloroimidazo(1,2-a] pyridin-7-yl]-(4-
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2-{5-[7-(4-Brono-2-fl uorophenyl am no) - 8-fl uor oi m dazo|
1,2-a] pyridin-6-yl] 118 WD 2005/ 023759 [1, 3, 4]

W@xm)dmamssb 2-yl am no} - et hanol PCT/ US2004/ 028648CT182004/028649

conmpound was syntheS|zed by the route shomn bel ow.
EtOH |- | ~ ~ NF ~:Br 2n@7 ﬁl I
5- [ 7- ( 4- Br ono- 2- f | uBFUPEEF &Y)Sa'flluhorm m dazol

1, 2- a] r|d|n 6- oxadi zoI 2-one of
Exanpl & e gmman b avetbes zed bodhe e diorg T des r ed
product follow ng the procedures described in WO
04/ 056789. Ms ESI (+) mlz 45 453 (Mt, Br pattern)

det et tqﬂ 1H NMR (400 M—I% 58.96 (s, 1H),

842 Y0 (,s, F1H), ,H/ H(t F1H), 7.64 (d,

1H) 28 : 1|-&| 6 (d, N m ko, 4.7
(q, }F—I) 3730 (m (3

DN&\QI 6) oL178°8 (6 jF), 139&L‘(scl 1 B'ExairrpEIie; 4@_

N-{5-[7-(4-Brono- ﬁ £ uorophenyl am no) - 8- f | uor oi m dazo|
12a]pyr|d|nH? - [1, 3, 4]
oxadi azol - 2-yI° _-NyTEt hyl - et hane- 1, 2-di ami ne The
compound was syntheki zed by the route shown bel ow. 119
VO 203qr]5/ 023759 P U%ZO?M 028649 1. PPh3
K ' ~ |
N |

THF &,L c

Br

Step  A: Preparation _ of  7-(4-bromo-2-fluorophenylamino)-8-

chloroimidazo[1,2-a]pyridine-6-carboxylic acid N'-(2-chloro-acetyl)-hydrazide. 7-(4-

Bromo-2-fluorophenylamino)-8-chloro-imidazo{ 1,2-a]pyridine-6-carboxylic acid
hydrazide (100 mg, 0.25 mmol) of Step A, Example 35 was suspended in
dichloromethane (2 mL) and 4-Me morpholine (0.040 mL, 0.36 mmol) was added.

- The mixture was cooled to 0 °C and then chloroacetyl chloride (0.029 mL, 0.36

mmol) was added dropwise. The reaction mixture was warmed to room temperature
and stirred for 1 hour under N,. Rinsed reaction mixture into a separatory funnel with
a small amount of tetrahydrofuran and methanol and then diluted with ethyl acetate.
The organic layer was washed with water and saturated aqueous NaCl, dried over
Na,SO, and concentrated. Purification of the crude product was achieved by flash
column chromatography (20:1 dichloromethane/methanol) to yield the desired
product (64 mg, 54%) as a yellow solid. MS ESI (+) m/z 474, 476 (M+, Cl, Br
pattern) detected.

Step B: Preparation of _(4-bromo-2-fluorophenyl)-[8-chloro-6-(5-

chloromethyl-[1,3.4]oxadiazol-2-yl)-imidazo[1,2-a]pyridin-7-yl}-amine. 7-(4-Bromo-
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NEt3, CCl4 CH2Cl 2, reflux Br N2. HO, MOH ~ 5 - |
7-(4-Brono-2-fl uorophenyl am no)-8-fluoroim dazo [1

Wozooa/pm]ss} din-6-yl ] 5 3H[1,3, 4] oxadi azol - 2- BCIEUSH004/028649
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Exanpl e 37 was converted in three steps to the desired

p? g@ugg@%@%@lno | be ‘mlﬁ}%%%bzw 6 %E’%{l fne acn? N'-(2-
4@ﬂoro4'cﬁ:@t}®\/ﬁydr£ﬁid¢)€ﬂ3t 1Bpn). 1@%@%@@1\9 sih&llbehm (1149(0C13M'H2mL) The

DMSO:. d6) 'S 9.26 (s, 1H), 8. B g
2Fgpctiqn maKtpge wagjeategl t251Q05 C @F—I)S hoprgglu(@g vq_l‘;.t&h 1171(:613r became a

s;gqglt (rFﬁll_Dsolilé gEDT(h%zre céﬂ%t?&gﬁg.v&@cgép@deto}fé% {efhpeddilire and the

Pscdpait adviaporatefl inhddr aeddcadn pressurtdy d M yilesidue egasudisaived in ethyl
f h '
gcreﬁaz gé%%%:s}iﬁ‘;gla\gga s Pa?%*d:?%\%éust Il%ggg(f;:g ntrﬂﬁlqgva%ﬂgcl)u%nNaCI dried
5&91\% %U% ahdl )concentrated The crude Il)roduct (38 mg, 62%) was used without
tert-Butyl-di nethy propyl] hydr o
xijdr&lm perificatiohRp-1©xt 2@p. MS ESI +) m/z 456 458 (M+, Cl, Br pattern)
[% gg eJt - But yl - di et hyl - si | anyl oxy) - propyl ] - hydr oxyl am
[

(()fg” g %:g(; d ( &Eef%\laragege tot}yl [6885|a?nr} Lrglel){lz/l Iol 30 R%x]adla%/oq 2-v1)-8-

[ ablofihidalbii Yl a]g{n'IEﬁh hv{11-gd-bamyd- QMrJJBH&M)laIHMQY OX)(A Bmo-2-

iNne were prepared from(S)-(- )-propyleneé oxi de and

( Rypor6-phepylpipy-chioeo- Mﬁdhlormﬁhﬂt[hﬁa]pxwaztoﬂré )flbimldwqﬁg 2-

Rzrl %ﬁg&g g{ ﬂéﬁﬁn%gg r%g 548%? é}%&])ggg% SO Ye({allqgtetr ydro ofihn (1 mL).
( PotadsidR Sl Qﬂ@ﬂg 2)’@33 mmo! Qi'ds(hdaé‘d ghd thén &ni’ﬁemaz@‘lM solution in

mmol ) and (S)- - or ? - propyl ene oxi de (16.0
minethanol, 0.30 m 2 08 mmol) he reaction mixture was stirred at room

temperature for 16 hours. The solvent was removed under reduced pressure and the
crude product was purified by flash column chromatography (gradient of 20:1
dichloromethane/methanol to 5:1) to yield the desired product (26 mg, 71%) as a
yellow solid. MS ESI (+) m/z 437, 439 (M+, Cl, Br pattern) detected. "H NMR (400
MHz, DMSO-d¢) 8 9.35 (s, 1H), 8.33 (s, 1H), 8.17 (d, 1H), 7.70 (d, 1H), 7.51 (dd,
1H), 7.16 (d, 1H), 6.65 (t, 1H), 3.94 (s, 2H). '°F (376 MHz, DMSO-de) -128.3 (1).

Example 39

2-{5-[7-(4-Bromo-2-fluorophenylamino)-8-fluoroimidazo|[1,2-a] pyridin-6-yl]-
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15

224 mmol ) were added sequentially to a solution of
l'ithiumiodide (15.0 g, 112 mmol) in THE (200 i)

W(ZIQ(]J)BABQBTS‘D O T. The resulting thick suspensi onP@BEES2004/028649
= ~altTowed to 5 warmto roomtenperature and stir for 16

hours. The suspen di er, washed

with water (3x), Efa?glroé‘?éﬁ'zﬂié 'Pgi(fthaﬁ?rne dried

over SA, an concent.r ted to vi d he deS| red

ot oductiseotapd Bt P4 orght Ry v vlE

Preparation of

(9 -tert-butyl-(2-iodo-I-nethyl-ethoxy)-di net hyI

si lJaff¢ and o 4

(Rp~AMert-Butyl - (2-i od® hoxyp - di net hyl - S|I8

e. Byridife (9,R6~16M1, 118 ha add egke Ly ,

o) ut| on ST—W(‘R) 1-i odo- pr g

1 apd TB®C1L (17.0 g, g] 100 Br
N Lcooled to 0 C. After st|ﬁ¥+ g for two days, the

solution was diluted with hexanes, washed wth water

(3x) and brine. The aqueous vvashes wer e

back-extracted with 1:1 hexanes/ethyl acetate. The

conmbi ned organi ¢ phases were dried over Na2SO4.

Concens [ 2y4-Broré-2vil e épHeh flamtio) B B8 fnida A U0t a]GFidin-6-yl]-
eIIowllqwd (26.7 (13 83% . Step C Preparat|on of

(§)I [2.3[4doxadiazel-Bong lof dixpmpley3 7 wis genverrg Jn prostsry e the desired

t rgggg‘lf?@?\%l&g tﬁ'% ﬁx‘%ﬁ %an;? 1%Bygp051/oq6789 MS ESI (+) m/z 451,

| 353 (M6 Br gat&mu)l wﬂ&tedA E}DNMRQ@O@MHZS)DMSO de) 8 8.96 (s, 1H), 8.42

(R -tert-buty -iodo-1-methyl -eth 3

d(SnéHh)& 135(d, éHé 7(%&“71@) W@{hﬁm'f)ﬁ( d, 1H), 7.26 (d, 1H), 6.87 (m,

r 1 d

d|| g‘pﬁ%ﬁ Fﬁ?’hy é;‘tﬂq%e}f)( %gﬁégiﬁg%ﬂ Ig@)) ]Ivr)fil&\h/aDﬁ\9 Qeilel 91283 @

atF)/538.6 @188 hours. The solution was cooled to room

tenperature, diluted with water and extracted with 1:1

hexanes/ et hyl acetate (2x) and diethyl ether (2x). The

conbi ned organic extracts were washed with water

(3x), brine (2x), dried ogga @5)4 and concentr at ed

to ared Iliquid. The crude product was purified by

flash col um chromat ogHaphy 25 (di chl oronmethane) to

provi de the desired produst as a yellow |iquid (12.8

g, 50% . Step D Preparatlgﬁ:r@f

(S)-O[2-(tert-Butyl-dimet Bl nsil anyl oxy) - propyl | -

hydr oxyl am ne or
(R-0Of2-(tert-Butyl-di net
drox fam ne. Methyl hydrazj
was added to a sol ution of or (R)B’Z [ 2-
(tert-butyl-dinethyl-silan Xy) - pr opoxy] -1 soi ndol e- 1,
3-dione (12.8 g, 38.0 mmol ) in 30 dichl oronethane (100
nm.) and the resulting suspension was stirred for 16

N | oxy) - propyl]-h
52 n., 39.9 nmol)

hour
?5—[7-(4 Bromo-2-fluorophenylamino)-8-fluoreimidazo[1,2-a]pyridin-6-yl]-
[1,3,4]oxadiazol-2-yl}-N'-methyl-ethane-1,2-diamine

The compound was synthesized by the route shown below.
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The suspension was filtered to renove solids and the
filtrate was concentrated to a 121 WD 2005/ 023759
W(PQIT[»SMSQ@@M 028649 yel low I'iquid. Flash col ummpPCT/US2004/028649
™~ chromat ography (2:1 hexanes/ethyl acetate) provided
the desired product as a light yellow liquid (6437 g,
82)% M5 APCI (+) mlz 206 (M+l) detected. 1H
NrCDC13) 8 5.44 (br S, Zbl) 4.03 (m 1H) 58 (m7——N

/N35 (m 15, N%/( 00. 90(s 0080 N
(| |),N f ol | ol h dr xyI am Qg% v;@gx i[
pq e t| ng VVI t \[ j
ggl de,eﬂu'j'he i soi ndoI N 2. HCl, MeOH
madl ates and the final oxyI ani nes wer e

pur| fied by flash col um chromat ography.

TBSO, (Sy~0, NH2 TBSO R ONH2 10
(S)-O[2-(tert-butyl-dinmethyl-silanyl oxy)-butyl]-hydro
xylam ne and (R)-O[ 2-

(1 ert B xd R iAo P 5 TR 81

The h am né

5 g ﬁg-[QS[Allgm(aﬁﬁfzbl- -Duhy bf Bxampleyd7-wid cnyerdedyin-thide)stdps to the desired
I OX am ne

myd@t{ 2&0(14t@4 taSbmeyﬁ% salt hipllowingaths x99ednise yigscrbest dn WO
h 1
é%‘%ﬁ?’@ (BSVESE (Y Y6, Adsofil B RN UbBLed PO RAIR (400
V\MthDMSG dapos Qi2eas, 11y), BJ96€(bn S 1@5&8&(1»@ 28, 8 39 (t 1H), 8.25 (s,
ébut ane as_ _descri

p 1H),5464 &ty 1H)s/ A@@i J(H); 7n113z(n22](ﬁ)é M(q’ 2H), 3.17 (m,

t NVR (400 MHz, CDCl13) 6 5.41 (br s, 2H),
10 32%9(5%%’3 1 3.60 (m 2H), 1.54 (m 1H), 1.44 (m
1H), 0.90 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H. 20
TBSO, ~O, NH2
O[2-(tert-butyl-di rrethyl il an é ixy)-s-rrethyl -butyl]-
hydr oxyl amin e M5 APCI (+) 4 (Mtl) detected. 'H
NVR (400 MHz, CDCl13) 8 5.38 25 (br s, 2H), 3.64 (m
3H), 1.75 (m 1H), Pyepratigp Oiﬁél)drovl%fsﬂ’(eé 3H), 0.05
(s, 3!—{2I 122 WD 2005/ 023759 PCT/ US2004/ 028649
ydroxylamines useful for synthesizing compounds of the present invention

15  may be prepared as follows:

TBSO\(S)/\O,NHZ TBSO{%\O/NHz

(i). (S)-O-[2-(tert-Butyl-dimethylsilanyloxy)-propyl}-hydroxylamine and (R)-O-

20 [2-(tert-Butyl-dimethyl-silanyloxy)-propyl]-hydroxylamine
(S)-O-[2-(tert-Butyl-dimethyl-silanyloxy)-propyl]-hydroxylamine and (R)-O-
[2-(tert-Butyl-dimethyl-silanyloxy)-propyl]-hydroxylamine were prepared from (S)-(-
)-propylene oxide and (R)-(+)-propylene oxide respectively by the following

procedure:
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30

HO, ,r,,-~ O NH2 (iii).
1- Am nooxy 3, 3-dinethyl -butan-2-ol Step A Preparation

wo@R002/0t25Hy dr oxy- 3 3-di net hyl - but oxy) - i soi ndol Be1/PS20085028649

di one. To a solution of 3, 3-di nethyl -1, 2- epoxybut ane
(5.0 pfEgRd ?2@%5(10”1‘} ]
N- hyd:%teff’p t hal a)( oh = 8 I%?)aﬁgg(ﬁq 1-lodo-propan-2-o].

t Aceddydiati D& mi, &29:Qnﬂ1bl) aéha (z)myobl) (RS- pmpydﬂneon(l&m@6 0 mL,
heated at 75 C fo af ol ution, g ei(ii
t 824 B }\a_fﬁsgéiflsmeauerm iYed s%utl v of h@lruna 3%&1 2 mmol)

‘(Ngf(?ﬁ%bgﬂlone Ié)ggéle% gcl?gzjqco\s}g&lg frééz@&é)%c}s %#%&ﬁ{ havatiswed to

connend rodm demperatmr@aladlgter foolli6chouRur The cagpensiom svangliluted with

o B e By ot gt N GO P PR i gl O and

1@o@cent§t§cpto§>ro 148 BRY Rir@prBfluct as a yellow liquid (19.5 g, 94%?
Anmi noox di net hyl - but an 2-of. To a solution o

2-(2-h 3
(1.(47 gfé:E’gi@%o Prépilallb WA

t gilde @ndaﬁz)addammghgdmdnahy mhggm Slimethyl-&lage 1]5yridine (9.50
1)... The whit d to st

B 418 fireib e 24%@5&?33@8& o Borign RiririonS pigpanid S{agS . 107

adghed) and THR1SQ e M&WWPXI@O IiIn)addost toT 0€C.  After

fi Itrate was concen rated, diluted with di'ethyl ether
astiirinpdostvad dlzsysy\meeﬁotlélno\x’w dalutedf with haxdngs,. washed with water (3x)

procedure S repeat

PP P TS Sal e Sitrea i PP Btha WIE 1 engphyt acette

IO'I“H@' usﬁlbf#éd @r:g/a@lhd msbs %teddr{éa &43 No, SBH Y oncdrtrdfobRvided the

(400 4. 87 s, 2H), 3.85 (q, 1H), 3.58

Qesnzmprocmc% a(isellom-l)qm 26>71a,c$38<f>)~| 0, NH2 H(iv).

(2 Am nooxy-et hyl ) -car bam C aci d tert-butyl ester 25

Step AStepr €paPagparationf of M)afReert-B iyl edimethl s11anvloxv) propoxyl-
b .

LtTlVP -S1 arw OQ(VY QI'OD oxy]-
SUT UL T UT

1258111‘&&‘329%&&1%37§9so%QUnU§Q®4/09%ﬁM&1 Biityl- (2 iodo- l-methyl ethoxy)

Z2-hydroxy-ethyl)-carbam c acid tert- but yl ester é
g dingetlad-siteg §22ahg 75.4 mmol), N- hydroxyphthalimide (14.8 g, 90.5 mmol) and

diisopropylethylamine (15.8 mL, 90.5 mmol) was heated at 75 °C for 48 hours. The

solution was cooled to room temperature, diluted with water and extracted with 1:1
hexanes/ethyl acetate (2x) and diethyl ether (2x). The combined organic extracts
were washed with water (3x), brine (2x), dried over Na,SO, and concentrated to a red
liquid. The crude product was purified by flash column chromatography
(dichloromethane) to provide the desired product as a yellow liquid (12.8 g, 50%).

Step D: Preparation of (S)-O-[2-(tert-Butyl-dimethyl-silanyloxy)-propyl]-

hydroxylamine or (R)-O-[2-(tert-Butyl-dimethyl-silanyloxy)-propyl]-hydroxylamine.
Methyl hydrazine (2.12 mL, 39.9 mmol) was added to a solution of (S)- or (R)-2-[2-

(tert-butyl-dimethyl-silanyloxy)-propoxyl-isoindole-1,3-dione (12.8 g, 38.0 mmol) in
dichloromethane (100 mL) and the resulting suspension was stirred for 16 hours.

The suspension was filtered to remove solids and the filtrate was concentrated to a
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triethylamne (1.35 nL, 9.70 nmol) in dichloronethane
(35 nL) cooled to O C. The solution was stirred for

woomshmrsg after which tinme it was dil uted w tPCEUR004/028649

10

15

20

25

acetate, washed with saturated NaHCO3 (2x), brine,

dei r t i .

cor S0y BUEH, PSP ARECROREERLEA) B tBfhe BT proyided the
12edirell Bodicoroa light gkllopdliquid $6.8NgPB2%).y MSKAPCE(RyM)z-206 (M+1)
c%r bam c,acid tert-butyl ester. Added

Ntatedx i YR (GRP & CRGLYS Setddir priil) 443dm, 1H), 3.58 (m, 1H),

tgi_Sqt(le i ne, £°O3ﬁ§dd%0 {Sg?ﬁy %qg){g)a%g a solution of

met' handsul'f onl ¢’ aci Xycar bonyl am no- et hyl

ester (.1 13 [) ,in. DMF (20 nl). The sol ut.i on .

7o vas (el ot S advaingbinets prepinba s ard 1 vith the
Wappropiate deinfindlooxiRNP Fhaltisdifdol-1]8iof&d Hitér@ledidd& and the final
diluted with ethyl acetate, washed with water (2x),

s Aydfeaylaenines opae Purifigddy dase colamadaomaiggtaphrent r at ed
to an orange solid (747 ng, 43% which was taken on
W thout purification. Step C. Preparation of

(2- Am nooxy- et hylg -carbamic acid tert-but fester. 15
The synthesis of TR RSkt -&FeonpoliPRP gd¥a ed out
according to STEP D of Exanple 41 (i )i usi ng

[2-(1, 3-di oxo-1, 3- d—i/hydr 0-1isoi ndol - 22yl oxy) -et hyl ] -car
bam c acid tert- butyl ester as the starting materi al
to provide 255 ng (71% of the desired conpound as a
yel low | iquid. 'H NVR (]490 MHz, CDCl3) 8 5.50 (br s,
2HY(S)-9-BAtentrbugyl-dippethylsilanyloxy)-udyl]-hy dzexylamine-gnd (R)-0-[2-

1.45 (s, 9H). 2 [ L{.oming llam ne .
prepared simlar %@%g?)ﬁgdlﬁ%l{}?g%ﬁ]@@l%Qﬁgﬁgglgﬁn&
tert-b | ester as the stalti terial.. .

6 - S o FiFbutinina, 2o BOTP BTt ineibvt syl buy
t Bydro®yliminee ah@r (R)D-[H(RIVBubyABmMH1-si -But914dydftdXylami
LV NN CACN L 7’% (t, 20 il (%?]g%, yramine
1Were ]grﬁpargﬁ)ﬁ:ong__tl@@q@qc p,l)t_em_pgml epoxides (S)- and (R)-1,2-epoxybutane
respectively, which were obtained by kinetic resolution of 1,2-epoxybutane as
described within J. Am. Chem. Soc., 2002, 124:1307. MS APCI (+) m/z 220 (M+1)
detected. 'H NMR (400 MHz, CDCly) & 5.41 (br s, 2H), 3.79 (m, 1H), 3.60 (m, 2H),

1.54 (m, 1H), 1.44 (m, 1H), 0.90 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H).

TBSO/\(\O,NHZ

O-[2-(tert-butyl-dimethyl-silanyloxy)-3-methyl-butyl]-hydroxylamine

MS APCI (+) m/z 234 (M+1) detected. 'H NMR (400 MHz, CDCL) & 5.38
(br s, 2H), 3.64 (m, 3H), 1.75 (m, 1H), 0.90 (m, 15H), 0.08 (s, 3H), 0.05 (s, 3H).
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WD 2005/ 023759 PCT/ US2004/ 028649 O NH2 (v).
( 3- Am nooxy- 2, 2-di net hyl propyl )-carbam c acid

W(b esos/arsy| ester Step A Preparation of PCT/US2004/028649

" ((3- Hydr oxy- 2, 2-di net hyl - propyl )-carbam c acid tert- 5
butyl ester. Boc-anhydriqg (1 01,,.@, 59.9 mmol) in THE
(10 nL) was added dropw se ®’sol’uti on of -

3-am no- 2, 2-di net hyl - pr opap\:ﬁ-:\ol (5.15 g, 49.9 mmuol)
and NaOH (2.40 g, 59.9 mmol') dissolved into 1:1

THE/ water (50 nL). The solution was stirred at room
tenperature for 72 hours. The sol ution was
concentrated under reduced pressure to about one half
of t he(iikacAminoext-3dwlinethylbasan-diohg sol uti on 10 was
acidified to pH 6 and was then extracted W|th et hyl
acet at Btep24) . Pregs A pueak Wriigoindole-1,3-

a8 s S SRS m

a(\gl‘()b'ﬁtE ) $ak iaddedS dﬁ) BRRMmald @ro:aog 49.2 mmol) and triethylamine
D oxo-1, 3- ro-i soi ndol - %I oxy

dtﬁﬂ& my4 #9Bmapg))] Iéla rsglaﬁp@ wag heated at ZHfe ﬁpr ty@t@ys The solution

a\gg hgcflgcf aod 'g(g é?no%érﬁﬁuee (dﬁu%g \{T‘m el:h?'l ggeteftem \Q/as‘ﬁ@é with water
(@xhy ditarayed? p3ta@$1ﬁiﬁt hyﬂbomte p(38|x) eandaky; deed dover Na,SO, and
tert-butyl ester (10.2 nmo

NERGERtEASHD ﬁmqrtﬁgaéotlé 1%urgﬁca2!9n le’zﬂgoﬂ%h ¢pmn chromatography
L{c& @%ﬁ?ﬂeﬁﬁﬁ@%&ﬁﬁec{ tha dt]:s&rd rpg‘gdtgzt Q;‘@lv)nté Doli d_ﬁ %24 (3r

I on was

roomterrp

16 hou ter t .

di chi o$%ﬂe%{ B -5‘-0.1I To gsolutlon of
g2k2-h dh’dky-l’_’o(;B Nﬁdﬁhﬂ-@uﬂix@his@hﬂﬂlﬁ-h&mﬁmeTﬂe Apr %duSIGO mmol) in
cont al ni n% fractions were concentrated to a

| dighfogpm H2Qadrqgeteddp Goir wes agdedymethylbyd r@étneréﬂ 31 mL, 5.90
t

CHRIE PRL LY i b LR AARPIo 18 o Fhous L opm enpprar.

pDthid tetiet . (96 IgL) Mts %ldabanchthmesoyldmmdre ranbvead. b)Stﬁehpatfan The

P e arati on of

Itafh Wesgnesnizater Alkebi wigh Gy <thr 5adithe sRlidg wagp gemoved by
Zﬁ’ltﬁHBﬁ( | @fisChrocddife SWAY R&ehd Ofwitd endret b Ql?émﬁl'df‘ %lt]tate was

was carried out according to Step D of the Exanple
usinaentrated to provide the desired product as a yellow liquid (0.643 g, 86%).

M LB P Riees 3, SB81g b S 8K lanBrhTT b

starting material to provide 998 ng (80% desired
product as a pale yellow liquid. 1H NVR (400 MHz,
CDC13) b 5.45 (br o

O)J\”/\/O\NH2

(iv). (2-Aminooxy-ethyl)-carbamic acid tert-butyl ester

Step A: Preparation of Methanesulfonic acid 2-tert-butoxycarbonylamino-

ethyl ester. Methanesulfonyl chloride (0.60 mL, 7.76 mmol) was added to a solutton
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s, 2H), 4.94 (br s, 1H), 3.44 (s, 2H), 3.03 (br d,
2H), 1.45 (s, 9H), 0.88 (s, 6H). 125 WO 2005/ 023759

wWEEDsNE2804/ 028649 O >~ON' v "O-NH2 H (Vvi). PCT/US2004/028649
" '(3 Am nooxy- | - met hyl propyl ) - carbami c aC| d tert-butyl

5 .St atl nn n- |
Pl ARORe R SR RN RERRI S B Grofpl bR (hE s (@6 ymg) and
mﬁﬂtﬁylﬂiﬂﬁlef\id GS(ﬂnIQI’%mMnﬁﬁ)DiMQﬁclﬂétenﬁﬂmﬁe {35 Ly usgledsi @AC. The
of 3amnobutyr|c acid (2.26 21.9 mmol) _|n TH

mBgluderbivay siised @Onvﬂ@ur Sélentinigh tms it Wandilypd m&%’det#ﬂracetate
1@aﬂ&ﬁrvgltl‘g§§tl?rrﬁteWﬁi?é' @%' ﬁrlﬂgaﬁn?cp gléegq\lzingQ %1 @&Q:entrated to a

quenche e car uenti a itron'o
( thieR galorls¥digquid€d33 gL\I&Q%)(Z 10 mL) and water (2 rTL)
The m xture was stirred for 15 m nutes and was
filtersgp Bhr Brghratiehidfe[2-(1,3-Dasdl Ng-dilyerd-isbirdol-padbxy)-ethyl]-
vvlth THF. Concentratl on of the filtrated. provyided_the
utyl @ddq@% ygroxyphthalipidgi(l-12 é1§7E§mnol) and

‘%8*%{ er{ngn(g@% &li %ng %} ﬁgﬁyﬁono?f)?rﬁeltﬂangﬂ{lﬂﬁm Gcid 2-tert-

utfester. esis o
cbmoﬁytraebm&nﬁﬁdsm}@desben(lzsacg) i5di3ngmibt) iSOANE (20 nil5. Bhe solution

SRR ERRSb T es1 oot ceeh Fige St ogledytg room temperature,
p"rﬂé’ kﬂﬁt&?@aé@lll{@@\@tb@ﬁﬁﬂl BgéiatQ r»@&uea wal v?atfla(bﬁ) x%ua@éfa K2CO;,
4dﬁQd Eloer Nazsﬂzd)andaconzer(tmed?,ud) :;m Qraﬁge @cnl;d 147, mg, 43%) 2yhich was

The foll
h%F%%’I‘”&%"\%@“&g?ﬁé rEJ:r”elp?ar ed Zs gesg\rN: Bgd |n WO 20

002/( 26213 (MM%- %gtrh(\)/ JAmiC acid tert- butyl ester.

2Tﬂ9"s 8§Ys d}ftﬂ@ﬁﬁ?] E?Iﬁ ound" v@dycﬁﬂ%yo& ﬁ%%lné 1®5TEP D of Example

ropan-
14br‘ﬂm usmg -t dhox%ldrdlpadroasmhdol -2- yloxy) ethyl]-carbamic acid tert-

nOO% t%é #@%ﬁ%{m%lfz% Bl pfchbcfep ?S% mg ?JH%) of the desired compound
( gs ayenemquﬁi NI NNIR! (30 MAEPEDICE) 36561 Brey, REDUS YR (br s, 1H),

este

( R4 @t, 2H2- MBovét, BiA) - 1.45 G} @Hdxol an- 4- yl et hyl ) - hydr oxyl a
mne; 25 (S)-0-2,2-dinethyl-[

1, 3] di kel aoHéwitigmehdtb)yllmitheox whaniprepared similarly using (3-

hydroxypropyl)-carbamic acid tert-butyl ester as the starting material.

O
ﬂ\O)L”/\/\O’NHZ

(3-Aminooxy-propyl)-carbamic acid tert-butyl ester

'H NMR (400 MHz, CDCly) & 5.41 (br s, 2H), 4.76 (br s, 1H), 3.73 (t, 2H),
3.21 (g, 2H), 1.78 (m, 2H), 1.44 (s, 9H).
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(viii). The isoindole-1,3-dione internediates of the
foll owi ng hydroxylam nes are prepared fromthe

wappsom7sat e al kyl hal i de and N-hydr oxypht hal i P TES1994/028649

10

15

20

25

the procedure described within J. Heterocyclic

Chem stry 2000, 37, 827-838: O propyl 126 WO

2005/ 023759 PCT/ US200 28}149 yd oxﬁ,.gm’ ne;

O i sopropyl - hydr oxyl am n&;

O cycl opropyl et hyl - hydroxyl%m n The

i soi ndol e-1, 3-di ones are deprotected by the procedure
descri bed above. (ix). The foll ow ng hydroxyl am nes

\é\?g?ogﬁ’ abn‘g%mg{ﬂg%r;} € ‘c’ﬁi‘gﬁﬁf PB?%I r‘f@r T &9 1?/ hg{}r']l ester

O (ter

hydrocﬁf"t?r‘lb‘d. T.ﬁefl amic acid tert-
| BYEDtesRR aBe -amgmae 1El09u S§§911%01 @ T oo '“559 dded
deSCI‘IS I on |Cs consi dgred a% 11 Iustra)?| ve onl (y P acde

pAropaiss tosa @:ﬂuthrhtef J-avanotd Mlméthylt-lbmpan $ioh é@lﬁugné? éwsmol) and

* RDE E24 B S BT nlq 1 T RRlepYad RS SBhuton was

| lsﬂiﬂréd taheodm\emperaturé Got e @&?@t THeOSIh i a8 rbo%@éhtrated under
process shown as descri bed above. Accordingl

stAduegs) pressuseltq plocttiopa iak{rnd theymeagtion ﬁplsurrrmy %feremammg solution
r A t nt

G305 8140 4 00 Yhd R 50808 byl Wy A5 R i
" extrgots sere vs'/'aekimipwlﬁl water, bmrm‘,ﬂdﬂiﬁ over i NgiSOi £, corefitrated to
"inclyudes” | gv\,hen used in this specification and in

t ROVt ﬁ%%‘% produpt(182e, HH%‘EH%PE’&) %a white seld.-t he

presence of stated features, integers, conponents, or

st eps, Sttt Bt hePraparation of d3t(ldeDioxpd Jrdibydrecisoindol-2-yloxy)-2,2-

agﬁjﬁ&ﬁ%-:hrgéy E?gtrbé}fucng?: & te?ttlnﬁ 1 e%t uf) %yi%td\ﬁ%%roxylate (8.26 mL,
26m8/ IﬁﬁﬁY)SQ/aéNﬁdded & alsalutivd ofS(3 llydré‘xy;@a'ﬂﬁﬂl@ﬂlyﬂf)rdpbﬁ carbamic
Fgg}&rlflér? bl(lty? ester (10.2 g, 49.9 mmol), N-hydroxyphthalimide (8.15 g, 49.9 mmol)

and triphenylphosphine (13.1 g, 49.9 mmol) in THF (200 mL). The solution was

stirred at room temperature for 16 hours after which time it was diluted with
dichloromethane and passed through a plug of silica gel, eluting with
dichloromethane. The product containing fractions were concentrated to a yellow
liquid, which was further purified by flash column chromatography (dichloromethane
to 4:1 dichloromethane/ethyl] acetate) to provide pure desired product (1.98 g, 11%) as

a waxy white solid.

Step C: Preparation of (3-Aminooxy-2.2-dimethyl-propyl)-carbamic acid tert-

butyl ester. The synthesis of the title compound was carried out according to Step D
of the Example 41 using [3-(1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-2,2-dimethyl-
propyl]-carbamic acid tert-butyl ester as the starting material to provide 998 mg
(80%) desired product as a pale yellow liquid. "H NMR (400 MHz, CDCl;) & 5.45 (br
s, 2H), 4.94 (br s, 1H), 3.44 (s, 2H), 3.03 (br d, 2H), 1.45 (s, 9H), 0.88 (s, 6H).
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I PCT/ US2004/ 028649 10 and pharmaceutical ly accepted
salts, prodrugs and solvates thereof, wherein: R,

WOR20058875R9, and R10 are |ndependently hydr 098]’(:T/USd004/028649

10

15

20

25

cyano, nitro, trifluoronethyl, difluoronethoxy,
trifluoronmethoxy, azido, -OR3, -C(OR3, -C(O OR3,
NRAC( O) OR6, -0OC(O) R3, -NRASO2R6, - SO2NR3R4,
-NRAC(O R3, -C(O NR3R4, -®R5C(O) NR3R4,

- NR5C( NCN) NR3R4, - NR3 al- C 0 al kyjy, 15 C2- C10
al kenyl , C2-C10 al kynyl ,0C3 Cyeroatkyl , C3-C10
cycl oal kyl al kyl, -S(O )(Cl-"bG al kyl ),

-S(Oj (CRAR5) maryl, aryl, arylal kyl, heteroaryl,
het eroaryl al kyl , heterocyclyl, heterocyclylal kyl,

Q) ﬂ?ﬁﬁ}'ag?’gn'\ﬁ SRR it gy et

- - NR4( CR4 t | yl
R e o o e bedamiont) ot Hpeain! Wy aride (1.0

CMCinOPII{F,VB 8 %HY |4-3 Pl K34 addé@tcﬁ Jgﬁgé’ bver one, hour fcka rsuspensmn

het eroaryl al kyl’, heterocycl het er ocycl
mfri-amm)batmccqmd Ghat By2 1:;.9 bmtlolt) un GHF k00 mh}a cocoied m)oé’c The

SRR 65 FRRIERSedtng Fo TR st it Bing 1 wak o628 % 0 °C and

. tquehbmrwme Raveful segheifial adiR{oAERPater géc@)\l C%ueous NaOH (2

QOR3 -CQ O, -CAOR3, - NRAC(
)@P@) mlNRsﬁrP MINRSCYE) Nmﬂh bor. ma@wwmgm filtered

Tl IR e e LS e e

tprbfflldeld)ﬂmr&eﬁli‘@d proiict CLA3 g) Ktk) as@clé%lfbllw kenyl, C2 C10
al kynyl, C3-C10 cycloal kyl, C3-Cl10 cycl oal kyI al kyl ,

aryl, sweylml kB?eparB)t%rﬁbP?B )lemB@hE[%tHyl tbp1)-carbamic_acid tert-
et eroc pnosp ate or an amno

het er ocycl
Eﬁ@smﬁhﬁéﬁaf ﬁgemé mmosma 83%@d out according to Steps A,

% oaﬁ%@%?@ ugr{%? ‘11(3%1?8 9 ﬁl%ltl %%‘t lkoef %/ the s?arEXg Xlaterlal to

rmoeueagylneg m%) deelmr my@dtyah agpatk yatow nﬁm@.l yHaUMR! (400 MHz,
portions are opti onaIQIS\E/h substituted with one or nore

dri3tibs Ointtefhend il 455 Brec 1 HYy 3.7DmoRd), IWel 6m, 2By drt3, (2, 9H),

i fl uoronet hyl, difluoronethoxy,
t fl{@uofr{z'net hoxy, azi do,

(vii). The following hydroxylamines were prepared as described in WO
02/06213: O-(2-vinyloxy-ethyl)-hydroxylamine; O-(2-methoxy-ethyl)-
hydroxylamine; 2-aminooxy-propan-1-ol; 3-aminooxy-propan-1-ol; 1-aminooxy-2-
methyl-propan-2-ol; 1-aminooxy-3-methoxy-propan-2-ol; 3-aminooxy-1,1,1-trifluoro-
propan-2-ol; 2-aminooxy-2-methyl-propan-1-ol; (2-aminooxy-ethyl)-methyl-carbamic
acid tert-butyl ester; (R)-0-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-hydroxylamine;
(5)-0-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-hydroxylamine.

(viii). The isoindole-1,3-dione intermediates of the following hydroxylamines
are prepared from the appropriate alkyl halide and N-hydroxyphthalimide by the
procedure described within J. Heterocyclic Chemistry 2000, 37, 827-830: O-propyl-
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5 -NRS2R'', -SR2NRR', -C(OR, C(OOR, -O(OR,
“NRC(OOR, -NRC(OR-C(ONRR', -SR, -S(OR'", -S®R

wo NR02375SNRC(O) NR'R - NRC(NCN) NR R - OR, aryl, PCT/US2004/028649

10

15

heteroaryl, arylal kyl, heteroarylal kyl, heterocyclyl,

a C L

SISARRSERR A Oy e, Bl 050 tamine
nméhb eoedolzal, Baltyres iare, ddpedtentably yihe prodedtrerdesayribled @boveng,
wherei n any of said carbocyclic, heteroaryl or

het er o¢ix}:| The follb@dn@hpdropylamiRk wers othtained filoatlcorhinbreial sources:
e groups. i ndependent|y sel ected from halo

g%ﬂ%&ﬁg{ iR hygiochlogde:o né?rmylhyfamlaramnewfkseshlonde O-(tert-
j NRR", OR

f%?%)%{&w%”d@ﬂ 81%@%%%@863 ﬁgg 15 - 8§ N)RR

-SCQR

het er oar Eﬁonal %@“P‘S OE ﬂ%e prgg%%% n aﬁe %heo%ncgnc}: &ﬁ“,r“’s 19A-

am@GheterocycIyIaIkyI R, R and R'' independently

are hydrogen, |ower aIkyI | ower al kenyl, aryl or

aryl al ffyé forééﬂnﬁieschﬁh&?ié’%bnﬁhéﬁﬁl as ilﬁ‘;ﬂ?&tu@' %“Mf the Pkivitiples of
or arylalkyl, or any two R, R

t hgenkention t Rurthes, ‘an@mnumemns arodifieajions encétchmgﬁ;e avilloberreadily

a8 el 6 RERUL e BRI WoaPlon g e e

aéc)ﬂstruatqtﬂ ah&kyroess bewal he d&sdih@Sd dwever Oakyd)rdfriglsgsalprsultable
heteroc%(cl ic rings are optionally substituted with one

o’fno feafignsotsks eayinelena mawh be yespaied o elglimeoithiay Bie scope of the

iorUstdefl e&ﬁ {He%ﬂéﬁgﬁ{ali]¥41kow di f | uor omet hoxy,
tr| uor omet h azi aryl’, heteroaryl, arylal kyI

25 het all het r OC ll mnn "n o "
het er o?yég I@{/OP( IR %Odmpésmgfdeﬁlecﬂ%lght jipclydipe,” and "includes
hytleroged i Khl@bpeﬁﬁioah&y hnd @ th&folRMdn lair@gﬁ% hﬁéndettb specify the
t he atomto which they are attached form a 10

niverirce @t statadnisaliessi itegers, épmRpPRANtsy or ﬁ@pér%ym do not preclude
I res\gﬁc%rcﬁ' aﬁgﬁ%h%f %hg}ﬂ' Bfe S fagturc’e@' ﬁintelgi%%r p@fé&dehf“s steps, or
het er oar yl eterocyc c rings are’

sgrospd thateefl Wi t h 30 one or nore groups |ndependently

sel ected from hal o, cyano, nitro, trifluoronethyl,

di f | uor omet hoxy, trifluoronethoxy, azido, -NRSO2R, 129
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WD 2005/ 023759 PCT/ US2004/ 028649 - S2NRR', - C(O) R*",
(O OR, -OC(OR -NRC(OOR, -NRG(OR', -C(ONRR',

wo 30RB23759 NRR', -NRC(O NR'R, -NRC(NCN)NR R , PCIRUS$S2004/028649
" ““aryl het er oaryl aryl al kyl, heteroaryl al kyl

10

15

20

25

rocygcl and het er ocycl ylalkyl; R6 is

‘?td%%’( W\getdh Cl-d o al kyl, C3- ClO cycl oal kyl ,
aryI aryIaIkyI heteroaryl, 5 heteroaryl al kyl,
heterocyclyl or heterocyclylalkyl wher ei n any of
sai dlal kyfcompppnded thgFormawlaiD aryi al kyl, heteroaryl
het eroaryl al kyl , heterocyclyl and heterocyclylalkyl
portions are opti onal Iy substituted with one or nore
groups independently selected from oxo, halo, cyano,
nitro, trifluoronethyl, dify uoronet hoxy,
trifluoronethoxy, azidoyio- NHSO2R ", R SC2NRR -C(OR
10 -QQOR -0JOR, - @ @aom
-C(ONR R", -S2R, -NRR X N NRC( NCN) NR R
-OR, aryl, heteroaryl Rargla kyR fer oaryl al kyl ,

het erocycl yl, and heter ocycPyl al k%/l Wis heter oaryl
het erocyclyl, -C(O OR3, -C(O NR3R4, -C(O NR4AORS,
-C(OR4OR3, -C(O(C3-C10 cycloalkyl), -C(O(C1-do
alkyl), -C(O(aryl), -C(O (hetkroaryl), 15

-C(O (heterocyclyl), -CONH(SO2)CH3 or CR30OR3, wherein
any of said heteroaryl, heterocyclyl -C( O OR3,

%@ NraRdeutic @&%@% S aI C l%@%@olva@ﬁ Befdo?-Hldein:

cycl alkyl) -C(O (aryl),

cad 'O RheRar Byr 1) and RE) @mu@gp@ybnsly zjhydI‘&r?NH(lﬁ@) CHBo, nitro,
an O l.ona su tuted. Wi th ane of.,3 3
o & orBURLOmFi] p&l@@ﬂmf@?‘% ot TP RGHOS Y SRARIOR . COR’
-OR3, B0\, NP rOORS, -O(O1, <’z11\1kzés1(sah?\6 as@ﬂmﬁﬂQ\IR“C(O)R{
al kynyl V\,her3e| n saj d C]5 Cl0 a

al kenyl- -C(QAWR'BS. @i@é@gﬂm aM@;ﬁNCBHHR?EL NRR C1 Cio alkyl,

bsti tAt t
ol oot SR A SRl GRS | LRIRRTLI, gt
5, and -S@¥;(C,Cs Oalkjll) or S{O)@:R‘*Pﬁﬁn sgtypoaryl (ﬁrykall@ll m H.eteroaryl

where RL is 2-C . 3. The conpound of cla
7 s N@etemy]@\ky].,i heterocyclgp heterocyclylalrpyil 8(8R R)p-aryl,

NRYCRR)mraryl,  -O(CR*R’)p-heteroaryl,  -NR*CR'R’),-heteroaryl,
-O(CR*R®)n-heterocyclyl or “NR*(CR*R)-heterocyclyl, wherein any of said

alkyl, alkenyl, alkynyl, cyclc;alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one
or more groups independently selected from oxo, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR4SOZR6,
-SO,NR’R?, -C(O)R?, -C(O)OR®, -OC(O)R?, -NR*C(0O)ORS, -NR*C(O)R’,
-C(O)NR’R®, -NR’R*, -NR’C(O)NR’R?, -NR’C(NCN)NR’R’, -OR?, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R3is hydrogen, trifluoromethyl, C;-C¢ alkyl, C5-C;q alkenyl, C,-C,o alkynyl, C3-Co
cycloalkyl, C;-Cyq cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

heterocyclyl, heterocyclylalkyl, phosphate or an amino acid residue, wherein
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4. The compound of claim1, where R8 is Br or d. 5.
The conpound of claim1l, where RO is F. 130 WO

wWQOdShEE23%7 59 PCT/ US2004/ 028649 6. The conpoundr@if/usioad/ 8649
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30

1, where Wis -C(O OH, -C(O NHOCH2-(cycl opropyl),

@) 0 n
X N CPRAROB ke FRNAER) Crcutt, 1R, SATHRA detcrouy
corrpouhmeroﬁryd:dlbylmhmerm]yh gintl hhaetémcyn]lylalklyil poNion® are @tionally
1 e TRTBRI L CLALT L RAMLG NG LA
f or mJ' @yaﬁgl e 2%5{1&3%%@8/1 Pqﬂﬁﬁ&g%69ﬁ8%ﬁu&$mem3§y, azido,

compound of claiml1, having the fornula Cl

The comPR8AR of -SOaNRRL, -Iﬁ‘a(@)lhg €1e)ARy m.ﬂ)@(OiR NRC(O)OR

HO _ NREOIRY -C(O)NRR', -SR', -S(O)R™, -SO,R”, -NRR', -NR'C(O)NR'R’,
-NRC(NCN)NR'R", -OR, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl,

or R® and R* together with the atom to which they are attached form a 4 to 10
membered carbocyclic, heteroaryl or heterocyclic ﬁng, wherein any of said
carbocyclic, heteroaryl or heterocyclic rings are optionally substituted with
one or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NRSO.R,
-SO;NRR’, -C(O)R, -C(O)OR, -OC(O)R, -NRC(O)OR", -NRC(O)R’,
-C(O)NRR', -SO,R", -NRR’, -NRC(O)NR'R", -NRC(NCN)NR'R", -OR,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R', R" and R™ independently are hydrogen, lower alkyl, lower alkenyl, aryl or
arylalkyl, and R™ is lower alkyl, lower alkenyl, aryl or arylalkyl, or any two
of R', R", R" or R™" together with the atom to which they are attached form a 4
to 10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of
said alkyl, alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or
heterocyclic rings are optionally substituted with one or more groups
independently  selected from halo, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R*and R’ independently are hydrogen or C;-Cs alkyl, or

R* and R’ together with the atom to which they are attached form a 4 to 10 membered
carbocyclic, heteroaryl or heterocyclic ring, wherein said alkyl or any of said
carbocyclic, heteroaryl and heterocyclic rings are optionally substituted with
one or more groups independently selected from halo, cyano, nitro,

trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR'SOZR"",
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H C1 13. The compound of claim 1, having the fornula
H2ZN N-O 14. The conpound of claim 1, having the

wo eoostzasH HO , ~O N H2N 132 WO 2005/ 023759 PCT/US2004/028649
© TPCT/ US2004/ 028649 15. The prodrug of claim 1,

d
Coupl ed PARR, BT, éﬁ@@d&&@@ﬁ%@*‘?@%‘?ﬁg GNRCOR,
cl ai m 1C(OYNRRI, n-SHR " APNRR 'aCNR C(EHNRR, |$NR1€(N@BDNR?R -OR,

The prodrug of claim.1, wherein said prodr
phosphatd, hedarearybary YL Betergayialkd. btemayalyh and hetargeyciylalkyl;

s ricsi 0 n
SRPRRLBRARRY L) AP Bl BT B oy
i nhi bi heng)alivﬁlﬂkybﬂllet&crd(yc]yh i d hasmmmyiclymmdr whereqn any of sa1d alkyl
adm nistrating to, sai one Ot nore .c opynds of
o't m SPRH b BOIRES {erpgSb e BRI HRRIE Ao RER Y] and
act i Vi fterctYelylR oabnk Afe bftRAbIE @ﬁbsﬁtuté’d with one or more groups
hyperprollferatlve di sorder in a manma conprisin

adni ni mdeaemdegtIYOS@ent@ﬂ ncomya |oxon ehade, rnyaleo,c@ﬁpburﬁldgucwmethyl

ARRET R T ECIRTR ERE O RSN TS

For mul ac(hYOR’ 150U(0§md MNEC@ORIt | 0@k CYOFECEOINRR, -SOR”,

salts, IG'ROdr lﬁ%{SC(a()r;IqIRsﬁl V?I%%’O\Itclﬂll\%&%)lg gfle ra(;)}lllnheteroaryl arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

W is heteroaryl, heterocyclyl, -C(O)OR?, -C(O)NR’R?, -C(O)NR*OR’, -C(O)R*OR’,
-C(0)(C;5-C) cycloalkyl), -C(O)(C;-C alkyl), -C(O)(aryl), -C(O)(heteroaryl),
-C(O)(heterocyclyl), -CONH(SO,)CH; or CR’OR®, wherein any of said
heteroaryl, heterocyclyl, -C(O)OR?, -C(O)NR’R*, -C(O)NR'OR’,
-C(O)R*OR?, -C(O)(C3-C1o cycloalkyl), -C(O)(C;-Cio alkyl), -C(O)(aryl),
-C(O)(heteroaryl), -C(O)(heterocyclyl), -CONH(SO,)CH; and CR’OR’ are
optionally substituted with one or more groups independently selected from
-NR’R%, -OR?, -R?, C,-Cy¢ alkyl, C-Cyo alkenyl, and C,-Cyo alkynyl, wherein
any of said C,-Cjy alkyl, C,-C)o alkenyl, and C,-C,¢ alkynyl are optionally
substituted with 1 or more groups independently selected from -NR’R* and
-OR3;

mis0,1,2,3,40r$5; and

jis0,1or2.

2. The compound of claim 1, where R' is 2-Cl.
3. The compound of claim 1, where R’ is Me, NH; or H.
4. The compound of claim 1, where R® is Br or CI.

5. The compound of claim 1, where R’ is F.
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20 R, R2, R7, R8, R9, R10 and R 1 are independently
sel ected from hydrogen, halo, cyano, nitro,

\NQQMﬁan&Dnethyl di f 1 uor omet hoxy, trifl uor omerdIDEF2004/028649
* "azi do, -(RB, C(OR3, -C(OOR3, NRAC(O OR6, -0OC(O R3,

-NR N ®) R3R4,

CNRS 0) N"E%%&P %Eé&?ﬁfékﬁ‘mﬁ% %ﬁ% 1-C10 al kyl |
C2- C10 al keyoyNHOTHLScRbkphY| -C(ONEOICEYEOBRbKY | |
C3-Cl10 25 ¢ cloalk&lalkyl -S(Oj(C1-C6 al kyl),

-S(Oj ( y , arylalkyl, 133 WO

2005/ 023759 PCT/U82004/028649 heteroaryl

het eroary I IyIaIkyI

"o hars) Eﬁé My‘f Ou%t-oﬁl%% 0%45%’)"1 F? AL Crars) R

het eroaryl, -NR4A(CRARS),, ;
-CXCR4R5),,,-heterocyc
-NR4(CR4R5) , , , - het erocycl
al kenyl , al kynyl, cyclo , arylal kyl,

het eroaryl, heteroaryl éocyclyl and
heterocyclylalkyl por thon afé opti 6hal Iy substituted
with one or nore grouﬂ%‘?ndependently sel ected from
oxo, halo, cyano, nitro, trifluoronethyl,
di f 1 uoronmet hoxy, trifluoronethoxy, azido, -NR4SO2RG,
-S2NR R4, -C(OR3, -C(OOR3, -OC(OR3, -NRAC(O) ORe,
-NRAC(O R3, -C(O NR3R4, -NR3R4, -NR5C(O) NR3R4,
- NR5E( NCNI'iNR3Rdpoundias8 ¢laam \t) havidgthh éererdar yl |
aryl al kyl , heteroaryl al kyl, heterocyclyl, and
heterocyclylal kyl; or R % and R11 together with the
atomto which they are aNgeghed forma 4 to 10
menbered saturate unsat u atéﬂ, o partially
saturated carbocyclic or eyel i c ring, wherein
any of said saturated, u partially
saturated carbocyclic i®rrings are
optionally substituted w one 15 or nore groups

i ndependently sel ected from hal o, cyano, nitro,
trifluoronethyl, difluoronmethoxy, trifl uoronethoxy,
azi do, -NRSO2R, -S2NRR', -C(OR -C(OOR -OC(OR,
-NRC(O)(R -NRC(OR, -C(ONRR -SX2R -NR R

I arylalkyl
het eroar yﬂﬁi ‘gl?pouﬁ@’og?%%élhm andﬁ?]et erocycl yl al kyI ;
20 R3 is selected from hydrogen, trifluoronethyl,

het er oaryl ,

¢ «a
bmhe e any of said alkyl,

Cl-Oo alkyl, C2-Qgp alkegyl, ,C2-CLO
g ¢
N
F Br

N—O

10.  The compound of claim 1, having the formula
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al kynyl, C3-C10 cycl oal kyl, C3-C10 cycl oal kyl al kyl,

aryl, arylalkyl, heteroaryl, heteroarylalkyl,
whedosnzoye| yl , heterocyclyl al kyl, phosphate aneCEDS2004/028649

© amno acid residue, where any of said al kyl, alkenyl,

-al kynyl, cycl oal kyl, cygl oal kyl al kyl, aryl,

aryIaIkyI heteroaryL\/' Or oary aIkyI het erocycl yl

and heterocyclylalkygxgﬁ porH|o are optionally
substituted with one or m s i ndependently

sel ected fromoxo, halo ano tro,

trifluoronethyl, dif+uf thox B i f| uor onet hoxy,

azi do, -NRSO2R', -SO2NRRO, -C(O R -C(O.OR ,
-0C(O R, -WQQG?WHQR' qqmw -SR,

-S(O)R'" NR R ONR'R - NRC(NCN)NR
-OR1L ar ;ﬁhe cawe%mlalmalr wawnwhe ormpla

heteroarylalkyl het erocycl yl, and heterocyclyl al kyl ,

134 WD 2005/ 023759 PCHa 004/0 649 or R3 and R4
together wth the atomtd hey are attached form

a 4 to 10 nenbered sat yf ysat urated, or

partially saturated hetg i ng, wher ei n any of
sai d saturated, unsatd
het erocyclic rings arﬁ~opt|onally substituted with
one or nore groups independently 5 selected from hal o,
cyang, nitro, trifluoronethyl, difluoromethoxy,

tri flluor drherchmpgundiof dym L, rlm@gniw formgapNRR", - C(O R,
-QO R, -O(OR -NRQOOR, -NR(OQR, C(O)NRR,
-S2R ", -NRR', -NRC(O)HIR"R NRC(NCN)NR" - OR,
aryl, heteroaryl, HR hetqfoarylalkyl

het er ocycl yl , and het er ocycl yl &l ky 10 R " and R"'

Z

i ndependently are sel ecte ogen, |ower alkyl,
| oner al kenyl, aryl and | k R'" is selected
fromlower alkyl, |owe enyF, arylCand aryl al kyl ,

5 or any two of R, R', RRN-Oor R'" together with the
atomto which they are attached forma 4 to 10

ne red,.saturated nsat urat ed rtially

sams’ate efsmﬁgi"&%‘g‘i} haying thﬁ/\%@ﬁ@l 2n any of said
al kyl, al kenyl, aryl, arylalkyl sat ur at ed,

unsat ur at ed, or partlalﬂv) @ur at gd heterocycllc ri ngs

are optlonally substi tut ed E
H,N F B

\
N-O

T

14.  The compound of claim 1, having the formula

H
HO N._.0O
~"0 g Gl
N
H2N \ F Br
N—O
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with one or nore groups independently selected from
hal o, cyano, nitro, trifluoronethyl, difluoronethoxy,

wo peosloesysoret hoxy, azido, aryl, heteroaryl, argi/akioph28649

10

15

20

25

heteroarylalkyl het erocycl yl, and heterocyclyl al kyl ;

an ent |y represent -
kg O PEABT Ly oot R AER bl 47 ke Ry cEPatenty
cycl oal kycbupladl w an #ninb atidytksidiet er oaryl
het er oaryl al kyl , heterocyclyl or heterocyclylalkyl
mhereln any of . sa al k cycloalkyl
aryl18) Kyih R pohisia! R hovisromisa amigI e dicisyelige
or heterocyclylalkyl portions are optionally
subgbi t utrgd W drils 8NGaipi 1 r@ﬁé?elgrsﬁ’l‘dﬁﬁod?rﬁg i WBIRRPRAS bt of the
sel ected from oxo, halo, cyano, nit
trlfluor@nntmymdofﬁhnmnhbkonethoxy, trlfluoronethoxy,
azi do, -NRSOZR' -S2NRR', -C(OR, -C(OOCR, -OC(OR

-N o ®) ). NRR

“N g?mpos tmh&om%ﬁﬁ compa:_.km‘? gr(iE/f im l11 55 8gam'|1aceutlcally
aryIaIkybmmdmmgwﬁﬁmylalkyl heterocyclyl and

het er ocycl yl'al kyl ; 30 Wis sel ect ed fron1heteroary|,

het |yl NR3R4, O NRAORS3,
o? o>e rZCyC n @xoé%%eﬁnl@%g E&K)a%ww lyam%%@ CTRF SIS

gl(l'l%/ lU)SZO 6%%@%&& 8&% &%\Q@P%g’ggl ? gt%zesgompounds of claim 1 in an

-CXC»(hetm&mmyﬁﬂyhyeundmbﬁﬁﬁﬁRﬂEKMhmw&yn any of said
heteroaryl, heterocyclyl, -C(OOR3, -C(O NR3R4

8 s oy 0 oy S U U0 By

an d - O)c()fil%h@l'hg G¥@intdtatind iélsai RGNSl dh€ oPRiokOFhpItndSof

substituted with one or nore groups independently
sel ect ed claimnh ingrImeUNt efegtive fytreacsaidhypegproiferatoe dmpeyder.
al kenyl , and C2-C10 al kynyl, wherein any of said

al kyl,, al | R, rtions are optionally
subé?ltufgggﬁk?ﬁﬁggg% norehaggups I ndependent |y
selected from-NR3R4 and -OR3; 10 m sO, 1, 2,3, 4or5;

and jisO, lor?2.

I

and pharmaceutically accepted salts, prodrugs and solvates thereof, wherein:

R!, R? R7, Rg, R’ R'®and R" are independently selected from hydrogen, halo, cyano,
nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR’,
-C(O)R®, -C(O)OR®, NR*C(O)OR®, -OC(O)R?, -NR*SO;R®, -SO,NR’R?,
NR*C(0)R?, -C(O)NR’R?, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -NR’R?,
Ci-Cyo alkyl, C,;-Cyo alkenyl, C;-Cjp alkynyl, Cs3-Cyo cycloalkyl, C;-Cio
cycloalkylalkyl, -S(0)(C)-Cs alkyl), -S(O)(CR*R’)n-aryl, aryl, arylalkyl,
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22. The conpound of claim 21, where RL is d. 23. The
conpound of claim 21, where R7 is H,

wd 2qod0meshyl pi perazi nyl), norpholinyl, -NWVe2,POTI/US2004/028649

10

15

20

25

30

-CH2(pi peridinyl). 15 24. The conpound of claim 21,

wh | 5 ir 4nsy
P
wher e \WRC aryl, C( APIERIRR-hatyohypr o pyWR*(ER*R)m-heteroaryl,

-C(ON 20H. 27..Th f.claim21 havin )
o) OISR Herbeio e R R Do s pihaRs Seof said
f or mul a@l@@u&é@l?@ﬁl%ﬁ?é%ﬁ&@, %%1, aﬁ}@lk‘}f? 'E@fé%l%ylg;leteroarylalkyl,

claim 21 having the fornul a , e conpoun . .
cl ai m betergyglyignd heterenyailaiktpogions Areeonsinmply sebstifuted with one

o O TR0, BT TR RS 13,

cl ai m @iflubromeyl] haiffueromutBody, Ilfhuoromethold, &Mido, -NR*SO,R®,
-SO,NR’R?, -C(O)R?, -C(O)OR?, -OC(O)R®, -NR*C(O)OR®, -NR*C(O)R’,
-C(O)NR’RY, -NR’R’, -NR’C(O)NR’R*, -NR’C(NCN)NR’R?, -OR’, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

or R” and R'" together with the atom to which they are attached form a 4 to 10
membered saturated, unsaturated, or partially saturated carbocyclic or
heterocyclic ring, wherein any of said saturated, unsaturated, partially
saturated carbocyclic or heterocyclic rings are optionally substituted with one
or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NRSO,R",
-SO,NRR', -C(O)R, -C(O)OR, -OC(O)R, -NRC(O)OR", -NR'C(O)R/,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R? is selected from hydrogen, trifluoromethyl, C;-Co alkyl, C,-Cyo alkenyl, C,-Cig
alkynyl, C;-Cyo cycloalkyl, C3-Cg cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, phosphate and an amino acid
residue, where any of said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl
portions are optionally substituted with one or more groups independently
selected from oxo, halo, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NRSO,R”, -SO,NRR’, -C(O)R, -C(O)OR,
-OC(O)R, -NR'C(O)OR", -NRC(O)R, -C(O)NRR’, -SR', -S(O)R", -SO,R",

heteroarylalkyl, heterocyclyl, and heterocyclylalkyl,
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33. The conpound of claim21 having the fornmula C1 5
34. The conpound of claim 21 having the fornula 10 35.
wdbmsomTpound of claim 21 having the fornul a 1881/V&004/028649
"~ 7 2005/ 023759 PCT/ US2004/ 028649 36. 537. 38. 39. 1040.

41. _Ehe ou of.clai m21 havi. t he for,mul
< g BERGRMe P 4B Mot SED e arp AR frm 2 4 to 10
phar megembefed! saturaeds Rinsdthitedlor | Biitiallih Qataradell Wgteddcyclic ring,

claim 21, conprising the conmpound of Fornula II ]
coval ewhergincapeletnid sataiatednimsstuaated, oresirtially, satyrated heterocyclic

rodrug._of .cl al £ ] [ i duey
0a " o, 0 Sy AL S ST, AL, GBI chaeny
5 is a phospat Gosst iloof cydme, aprgourifuedontetiyiul @iflubromethoxy,

The prodrug of claim40, wherein.said prodrug_has.the .
f or mul @fkpramethex. oazidoy, “NRSG:Rept SOAKR, -COR, -CO)OR,

-OC(O)R, -NRC(O)OR", -NRC(O)R’, -C(O)NRR’, -SOR", -NRR,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

10 R, R"and R" independently are selected from hydrogen, lower alkyl, lower alkenyl,
aryl and arylalkyl;

R"" is selected from lower alkyl, lower alkenyl, aryl and arylalkyl,

or any two of R', R", R™ or R"™ together with the atom to which they are attached
form a 4 to 10 membered saturated, unsaturated, or partially saturated

15 heterocyclic ring, wherein any of said alkyl, alkenyl, aryl, arylalkyl saturated,
unsaturated, or partially saturated heterocyclic rings are optionally substituted
with one or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

20 R*and R’ independently represent hydrogen or C,-Cs alkyl;

RS is trifluoromethyl, C;-Cyo alkyl, C3-Cyo cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, or heterocyclylalkyl, wherein any of said alkyl,
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl or
heterocyclylalkyl portions are optionally substituted with one or more groups

25 independently selected from oxo, halo, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NRSO;R"", -SOzNR'R", -C(O)R',
-C(O)OR, -OC(O)R, -NRC(O)OR", -NRC(O)R’, -C(O)NRR', -SO,R",
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

30 W is selected from heteroaryl, heterocyclyl, -C(O)OR3, -C(O)NR’R?, -C(O)NR“OR3 ,
C(O)R*OR®, -C(O)(C;5-Cjo cycloalkyl), -C(OXC,-Cyo alkyl), -C(O)(aryl),
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W

5

10

15

20

A method of inhibiting MEK activity in a manmal
conprising admnistrating to said manmal one or nore
eoovporatsks of claim 21 in an anount effecti verdnUS2004/028649

“inhibit said MEK activity. 139 WO 2005/ 023759

PCT/ US2 28649 43. thod fqor tre t of a. .
hyper pr g?ég( FEEDD, ﬂ@?@g@rqcﬁcgﬁnﬁ%ﬁékﬁﬁgmﬁhgﬁeﬁb any of said
admi ni Shé@igaRl, t OhéidbEydIMalc@erS! Mu®@)NRARHUNAE(OFNROR?,
claim2l in an anount effective’'to treat said

hyper pr &GO)B?@R. veEC@Eerder cyddalkyl),c BED(RdCof allgyd, -C(O)(aryl),
For mul a 5. W H 0+ R7 RS _
NN "i@)g}%ﬂ%ﬁﬁl A u-ﬁ@i@k(irog&léﬁ't R ?g(?ﬁj &% optionally

pr odr ugsutRtitht&ol RbRSort ereebupswhdpendentIRicledted i
R8, R9, and RI10, gre independent| i sel ected from
hydr ogen, hat¥RFeya@8, -Rni €160 tlkyk CGadrioatkenyl and Co-Cyo alkynyl,

di f 1 uoronet h 1 h azi = : :
o0y e o Bt AP BR by o gy e opionsy
-S2NR R4,  sulR4G(«d) Wih 1-0CnrdlBRRss inddRSCemNRI&4ed from -NR’R*
- NRSC( NCN) NR3R4, - NR3R4, 15 C1-Cl10 al kyl, C2-C10

al kenyl , C2- &%‘%Rléynyl , C3-Cl1l0 cycl oal kyl, C3-C10

cy | | .+3(0) (Cl-C6 al kyl),
- S@Oﬁgj@( %4%5?%?’)&@( a)rgll(, aryl al kzl ) het er oaryl ,

hej srlpdroyRal kyl , heterocyclyl, heterocyclylal kyl,
-Q(CRARS) maryl, -NR4(CRAR5) m aryl,

- R5) m,het er oaryl » ,=-N 4R m!g‘lter oaryl,
- gé?RS) m’gtcé)m?(?%#/%d%lggﬂ’%(%4ﬁ imhet erocycl yl ,
wher ei n any of

23. The compound of claim 21, where R’ is H, 1-(4-methylpiperazinyl),

morpholinyl, -NMe,, or -CH;(piperidinyl).
24.  The compound of claim 21, where R® is Cl or Br.
25.  The compound of claim 21, where R’is Clor H.

26.  The compound of claim 21, where W is -COOH,
-C(O)NHOCH;-(cyclopropyl) or -C(O)NHO(CH,),OH.

27.  The compound of claim 21 having the formula

28.  The compound of claim 21 having the formula
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20 said al kyl, al kenyl, al kynyl, cycloal kyl, aryl,

aryl al kyl, heteroaryl, heteroarylal kyl, heterocyclyl
 W@nasjoet7ey ocycl yl al kyl portions are opti onal | YPCT/US2004/028649

'substituted with one or nore groups independently

sel ected fromoxo, halo, e¢yano, nitro,

trifluoronethyl, diflu p ) trifluoronethoxy,

azi do, -NR4ASO2RG, O2NR - C( O OR3,
-OC(O R3, -NR4AC(O , 25 - MR Ry, - C(O) NR3R4,
-NR3R4, - NR5C(O) NR3R4, - NREC(NCN) NR3R4, -OR3, aryl,
heteroaryl, arylal kyl, he v Brheterocycl yl,
and heterocyclyl al kyl ; O 2005/ 023759

PCT/ US2004/ 028649 R3 i s hydrogen, trifluoromethyl,
Cl-d o alkyl, C2-Co al kenyl, C2-C o al kynyl, C3-C10
cycl oal kyl, C3-Cl10 cycl oal kyl al kyl, aryl, aryl al kyl,
het eroaryl, heteroaryl al kyl, heterocyclyl
heteaecycﬁmbab bunddYeShky ﬁghﬂ%,a0|d resi due,
wherein any o%¥sa|d alkyﬁhqgﬁagﬁﬂf ynyl
cycl oal kyl, aryl, aryIaIkyI heteroaryl, 5
heteroarylalkyl hgber o chyl and heterocyclylalkyl
portions are optlon Qub3fitytedlwi th one or nore
groups i ndependently sel ected\from g o hal o, cyano,

nitro, trifluoronethyl, difluo orre
trifluoromethoxy, a2|do CQNRR
QR THOOK , 000 K N O R NGO R

-C(O)NR'R -SR, -S(OR'", -S2R -NRR - NRC(O)NRRlO
-NRC(NCN)NR R, -OR, aryl, heteroaryl, aryl al kyl
5 heteroarylal kyl, heterocyclyl, and heterocyclylal kyl,

or R3 and R4 together with the atomto which they are

att aghed ere turated,
unsd%ﬂrati ounppfgfI§Qiggﬂpgggﬂaﬂg?%rocycl|c ring,
wher ei n any of said saturated, unsaturated, or
partially saturated heterzﬁyclic 15 rings are
optionally substitut ) or Apre groups

i ndependently sel ectved fron1ha@b, yano, nitro,
trifluoronmethyl, difluoro y, i f1 uor onet hoxy,
azi do, - NRSO2R, - SRARR' OR, -0C(OR,
“NRC( O) OR, -NRC(O)R’\,\/WRCI S2RBT, - NRR |

31.  The compound of claim 21 having the formula
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-NR C(ONR "R-NRC(NCNNNR 'R -OR, aryl, heteroaryl,
aryl al kyl, 20 heteroaryl al kyl, heterocyclyl, and

W(Inettoemmyscl ylalkyl; R, R' and R'' independentbPgT/asmo04/028649
hydr ogen, | ower aIkyI | ower al kenyl aryI or

ar 1 ation e pompgun St Phapane W™ | (807 er”

with the atomto which they are attached 25 forma 4

to 10 menbered saturatedHunsaturated, or partially

sat ur at ed heterocifk”bo ecein any of said

al kyl, al kenyl, ar aryI Ik sd turated

unsaturated, or partiallyFsa ura heterocycllc rings

are optlonally substit ut 0'. or nore groups

I ndependent |y sel ect hal , cydﬁo nitro,

trifluoronethyl, difluor hoxy, trifl uoronet hoxy,

azido, aryl, heteroaryl, 30 arylalkyl,

het eroaryl al kyl , heterocyclyl, and heterocyclyl al kyl ;

R4 and R5 independently are hydrogen or Cl1-C6 al kyl;

141 WD 2005/ 023759 PCT/ US2004/ 028649 R6 i s

t ri f B3or offbe hgmpowt-afririm| MyHaying3hfidmelac| oal kyl

aryl, arylalkyl, heteroaryl, heteroarylal kyl,

heterocyclyl, or heterocydhyl al kyl, wherein any of

sai d al kyl, cycl oKy afyLO arykﬁlkyl het er oaryl ,

het er oaryl al kyl , heterocycl eterocyclyl al kyl

portions are optionally supsty th one or nore

groups 5 independently selgct gd foxo hal o, cyano,
i uo€lonet hobay

nitro, trifluoroneth

trifluoromethoxy, @ziqo, “NRSO2R', -SOZNRR', -C(OR,
S'C(())(R’ '(I:((J)R’ = ())(R”’ 'NRC(())R"’ 'C(())NRR',

-SO2R -NRR, -NRC(ONRR , -NRC(NCNNNR R', -OR, aryl,

heteroaryl, arylal kyl, heteroaryl al kyl, heterocyclyl,

and heterocyclylalkyl; 10 Wis heteroaryl,
heterocyclyl, -C(O OR3, -C(O NR3R4, -C(O NR4AORS3,

T ey ST G B i O (S 10

-C(O (heterocyclyl), or CR30OR3, wherein any of said
heteroaryl, heterogyclyl, H
'C(O)O??h'C(O)NRg ’\m
-C(O (C3-C10

- & O RACRS,

Cl Cl

10 35.  The compound of claim 21 having the formula

<\/I/\I Br
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cycl oal kyl),-C(O) (C1-Cl0al kyl), -C(O (aryl),
-C(O (heteroaryl), 15 -C(O (heterocyclyl), and CR30R3

wae@somrsonal |y substituted with one or nore BEDUPB04/028649

10

15

i ndependently selected from-NR3R4, -OR3, -R2, Cl-C10
al kyl, C2-C10 al kenyl, and C2-C 10 al kynyl, wherein
any of said Cl-Cl10 alkyl, C2-C 10 al kenyl, and C2-Cl10
al kynyl are optionally substituted with 1 or nore
grouls i Hueqeenmdond bfcleimh @t hedng therfoldRER4 and - OR3; 20
m sO 1, 2, 3,4o0r5;and jisO,lor2. 45. The conpound of
claim44, where R1L is Cy 46. The conpound of claim

44, where R 7 is net O/N 47. The conpound
of claim 44, wher 8 I's Br. The conpound of
claim44, where RO is d.

compound of claim
44, where Wis -C(ON
-C(ONHQ(CH2) 20H. 50. T ound” oBrcl ai m 44, havi ng
the fornmula 142 WD 2005 759 PCT/ US2004/ 028649 51.
The conpound of claim44, having the fornmula H
HO -,,--,,ONCl 5 52. The conpound of claim 44,
having the formula H HO-~O N 53. A conposition
conprising a conmpound of claim44 and a 10
pharyyaceut csmpbsiti &Rt La SHhfduRl of efim 31 %nﬂ’ Lodrug

of claim44, conprising the conpound of Formula I1]
pharmaceutlcally acceptable carrier.

38.  The prodrug of claim 21, comprising the compound of Formula II

covalently coupled to an amino acid residue.
39.  The prodrug of claim 38, wherein the amino acid residue is valine.

40.  The prodrug of claim 21, wherein said prodrug is a phosphate ester of the

compound of Formula II.

41.  The prodrug of claim 40, wherein said prodrug has the formula

on

OH H
g @
N
F B

42. A method of inhibiting MEK activity in a mammal comprising
administrating to said mammal one or more compounds of claim 21 in an

amount effective to inhibit said MEK activity.
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coval ently coupled to an amno acid residue. 55. The
prodrug of claimb54, wherein the amno acid residue is

wo a0050237556. The prodrug of claim44, wherei n BEI/US2004/028649
v =grodrugTi s a phosphate ester of the 15 conpound of

10

15

20

25

Formyl a 1] 05/ Q23759 PCT/ US2004/ 028649 57.

. rehod et T EeATgOREER 2o prry e QT ARRG & mathimal
corrpr i si Q:mep?i@iﬁg rauﬁﬁmirauag té $ai8 AlathriBHHB lor BF€e EFmPBUNEs of
conmpounds of claim44 in an amount effective to

i nhi bit s NEK aa@mountt gffectige toArent 531 Hypesprolifesativeedigorder.
of a hyperproliferative disorder in a manmal 5

CONMpY,i si N aid mammal one or nore
co%ound}g @g&%dsotﬁ%}&ﬁmgagﬂgmunt effective to treat
said hyperproliferative disorder. 59. A conpound of

the Formula IV WH RL R10 /,/ 10 R9 /" R8 R2 1V and
phar maceutical |y accept gg saItE prgdrugs and sol vat es

t hereof, wherein: R1, , and R10 are
independently hydr ogen loll_c nitro, 15
trifluoronethyl, difl8 hok R? r i R} uor onet hoxy,
azi do, - OR3, C(O)R3 - ) OR3, "NR4C( O) OR6, - OC(O) R3,

-NRASO2R6, - SO2NR3R4, -NRAC(O R3, -C(O NR3R4,

- NR5C( O) NR3R4, - NRSC(NCN) NR3R4, -NR3R4, Cl1-C10 al kyl,
C2-C10 al kenyl, C2-C10 al kynyji1 C3-C10 cycl oal kyl ,
C3- C10 cycl oal kyl al kyl

and pharmaceutically accepted salts, prodrugs and solvates thereof, wherein:

R', R% R, R® R’ and R' are independently selected from hydrogen, halo, cyano,
nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR? ,
-C(O)R®, -C(O)OR®, NR*C(O)OR®, -OC(O)R’, -NR*SO;R°, -SO,NR’R*,
-NR*C(0)R?, -C(O)NR’R?, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -NR’R?,
Ci-Cyo alkyl, C,-Cyo alkenyl, C,-Cjo alkynyl, C;-Cjo cycloalkyl, C;-Cio
cycloalkylalkyl, -S(O){(C,-Cs alkyl), -S(O);(CR'R’)n-aryl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R’)p-aryl,
-NR*(CR'R®)-aryl, -O(CR*R®)-heteroaryl, -NR*(CR*R’)-heteroaryl,
-O(CR*R®)-heterocyclyl and NR*(CR*R®)-heterocyclyl, wherein any of
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally
substituted with one or more groups independently selected from oxo, halo,
cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
-NR*SO,R®, -SO,NR’R*, -C(O)R?, -C(O)OR?, -OC(O)R?, -NR*C(O)OR?,
-NR*C(O)R?, -C(O)NR’R®, -NR’R*, -NR’C(O)NR’R*, -NR’C(NCN)NR’R?,
-OR®, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl,
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-S(O)(C1-C6 alkyl), -S(Oj(CRARm aryl, aryl,
aryl al kyl, heteroaryl, 20 heteroaryl al kyl,

W(blettoemmyq:l yl, heterocyclylal kyl, -Q(CR4RS), , , Par/yk2004/028649
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- NR4(CR4R5) .,, aryl, -Q(CR4R5)n; heteroaryl,

R5 et er gary terc )
RO s MR HAREY G ﬁ‘cﬁfsﬁ%l@.a‘kegﬁly R gy, o
al kyl , clidedioy) Cs-a Mrdldalkycaneyloﬁ*ykmlrylamw Ihateﬁdayjrlah&yioarylalkyl
het eroaryl, heteroaryl al kyl het er ocycl

yl
het er o&%ﬁ@pw%ylkwtef?swlw@ﬂ@ﬂ, hosphts ohan W%E@@ iresidueg Wherein
wWth o S y I fr
o DA, 6P S3G, ARYE Aedvh alkAEP e {cyﬁ B! BRI HfBroaryl
di fl uohmmhﬂymwyl ﬁlblefdclyollyb rantl hlmetgmcﬁ‘iyldkkyl PHRABERARSE , optionally

 NRACl PR s 06 QTGS STepspOIsRaRSinsl) B ssisdotrom oxo, halo,
C( O '\B%%' mﬁﬁs Rﬁﬂuomy@ NWomemgﬁq m&‘%%oxy, azido,

teroaryl , ylal kyl, het@roaryl al kyl
het er od\yRS@bR ,aﬁaOlzi‘éRBr,oc%@)R,al -IC)(O)ORS r@Cf@)iFr ogéllRC(O)OR

L SRR oGS, S SRR, Ry RO

aryl, im;(b@h@ NRIFEL eLOR! Ylarylheh&aeary] abkWikyl, Sheteroarylalkyl,
heterocycl yl, eterocycl | al kyl , phosphate or an am no
aci d rleraeslylwhnst hetero lgkylsai d al kyl, al kenyl,

al kynyl Ly r

N R P Y oo e e 6L S8R g 0 4 0 10
porti Oﬁhﬁmbéﬁdowturﬁﬁéd,l hiyisat@rafed] iok L;ia@ﬁian/yl Eiitufal&!ﬂ théteffmyehc ring,
groups i ndependent I% sel ected from oxo,

ni t r o, Wherem ayr ofnst %tura@ﬂf PR PEHEY mgxgprtlally saturated heferocychc

R B VR SR g s

-SR, seB{c@dR' from- SKH& , cyadBR, nttdRCIMRORethyl, difluoromethoxy,

-N NRR, -OR, ' |
heth 0 %HW]POXY’ hgtg Pocﬁgbgﬁ%d'sr@{\%ﬂlgcy&@)gi kyp(o)OR
or R3 djk ta td'(@))oﬂ' T hRE @M LOONRR, t ey, € .NRR’,

attached forma 4 to 15 merrbered saturat ed,

unsat uNR €Q)NR Rp,aHI\IRaCﬁ‘JCH)ﬂRI Rat eRiet mybc:)hctemaryll, ngrylalkyl,
e AR ORI O A
SROFT tibd §U" WhdoPeREAtIQ arBTyRArHeA U MSwdrNSRPENIRBE laYkenyl, aryl or
arylalkyl,
R"™ is lower alkyl, lower alkenyl, aryl or arylalkyl,
or any two of R', R", R" or R"" together with the atom to which they are attached
form a 4 to 10 membered saturated, unsaturated, or partially saturated
heterocyclic ring, wherein any of said alkyl, alkenyl, aryl, arylalkyl saturated,
unsaturated, or partially saturated heterocyclic rings are optionally substituted
with one or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R* and R’ independently are hydrogen or C,-Cy alkyl;
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sel ected fromhal o, cyano, nitro, trifluoronethyl,
di fl uoronet hoxy, trifluoromethoxy, azido, -NRSOZ2R,

we ammmsg -C(OR -C(OOR 20 -OC(OR, -NRC( O}(CRUS20;)4/028649

NRC(O R', C(O)NRR' “S®2R, -NRR', -NR C(ONR R"'

B dt otgﬁb\‘?’%"!a?rﬂ Ry S5 o7 Rty 2 i/t X‘:k%l heteroaryl,

, KR hét@ﬂ)a&ialkinﬁe@ﬁféslﬁm loy h@feﬂad%’l@[eﬂl@ﬁ Nwhéreiteiny of said alkyl,
aIkyI | ower al , aryl or I al kyl, 25 R

| over &YH9alkyl} ok anW@ékbgli heénryary r h@tpgﬂawlw&yl B?téraﬁxplyl and
f/mV\?cﬁf P§ rocg%lgagﬁ(ytl gcﬁlé)gs o%?ﬁ%‘ggli}; fms&glt ﬁgﬁto(ﬁg‘otr Bhore groups

sat ur airﬁtépendliéﬁtﬂl)t usedécedt, ompaxd] aldly, eehndg, andrb, trifluoromethyl,
het erocyclic rjng erei n_any of said W, al 0 .
aryl, 8 Oﬁmiﬁho’@att%'é?réwethoﬁiﬁs%‘@R a%gbg ’p§?} F@:ﬁly -C(OR,
sat ur at er ng'tg@g & 0 -C(O)NRR’, -SO;R",
substltgg)e}g)%o %etY one or ?g gr%;l}ie |nd>épendentl ?

vvvvv

sel ect eNRR, eIﬁRI@(KDNRdS(aHNRG(NQ\DNR]RS -OR, 2605121@%715’9 arylalkyl,
PCT/ US2004/ 0 49 trifl oro th

triflu ?tﬁﬂ)@f)ﬁggiﬁl h%IEH‘)&?S ?&Ff‘et?\%@ﬂé‘ﬁ b‘?’?r om:\r yl())a(ll)/kyl

het e RALMhAN KMekero lﬁr@m}bkp ,-CROSNREe [%mNWbﬂ3k§¢(0)R4OR3

R4 and R5 |nde en are h drogen or 8
R6 is t@ﬁG)(@memrmfpmlky )CL(O) aﬂlﬂaylkyl)csl(@ﬁ@ryl) -C(O)(heteroaryl),

cycl oaI el er oar

reverod VNGB8 SR, TRGFAR g degrayorocr
wher ei rr:@méf S@(O)mkw mmw -GIOYR’OR?, -C(O)(C3 Cho
aryl al ky het er oar het er oar yI al kyl , heter oc% 3/

A hevabayibl yi AIONC ot | MR & BEOIERD | y (O heteroaryh,

substi t%@&eﬂr&&cﬁﬁﬁ gﬁ& Cﬁ? 0)25 %é)l#)tfonally JERERAENWith one or more

sel ect om o yano
trifl ugfdmpeﬁﬂdebendedtlg‘/ IselectednﬁtohDWR R |-®REL<}R§JT€HGb@<yu<y1 Cz-Cio

a&?oo) ﬂ- NR .S02 lﬁ,lo all%)%zﬁg(%q_rzemcagl 6)’5%&@1 ((,:( gﬂj@ﬁ; Cy-Cio alkenyl,

-NRR, 3 NRG QMR alkynyl -abRG, Bhstitateh wthyh, ore groups
het er oaryl , arylaalylrgg; k terowfla?lkl)}l heterogilcrlnyl STotP

and heirﬁiepﬂyicht)lry mléoyetct from ~-NR’R* and —-OR?;
misO0,1,2,3,40r5;and
jis 0, 1 or 2.

45.  The compound of claim 44, where R' is Cl.
46.  The compound of claim 44, where R is methyl or benzyl.
47.  The compound of claim 44, where R®is Br.
48.  The compound of claim 44, where R’ is Cl.

49.  The compound of claim 44, where W is -C(O)NHOCH;-(cyclopropyl) or
-C(O)NHO(CH,),OH.

50.  The compound of claim 44, having the formula
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wo 8(08ptxz39 Cl o al kyl), -C(O (aryl), -C(O (heterpar/yslon4/028649
*15"-C(O) (heterocyclyl), or CR3OR3, wherein any of said

10

15

Wis heteroaryl, heterocyclyl, -C(O OR3, -C(O NR3R4,
-C(ONR4OR3, -C(OR4OR3, -C(O(C3-d o cycloal kyl),

het eroaryl, heterocyclyl g
-C(O) ORS, - C( O NR3R4, ~( ON , ~.C(O R40R3,

-C(0) (C3-d o cycl Sl kylY, - C, ¥'d oal kyl ),
-C(O(aryl), -C(O (heter N~ (het erocycl yl ),
and CR3OR3 are optionall subst ied with one or nore
groups i ndependently seKeq eddrom - BR3R4, -OR3, -R2,
A -Co alkyl, C2-Co 20pkenyl, and C2-Ci o al kynyl,
wherei n any of said Cl-Clo al kyl, C2-Cl10 al kenyl, and
C2-C-0 al kynyl are optionally substituted with I or
nore groups independently selected from NR3R4 and
-OR3; ms0, 1,2,3,40r5;and jisO0,1lor2. 25 60. The

co und ] al e 61. The
compaind o S RrclgHE Hyreine i O e
conpound of claimb59, where RO is F. 63. The conpound
of claimB59, wherg Wis -&OOH or -C(O) NHO( CH2) 20H.

64. The conpound of tlaiof 5% havieg the fornula 146
WD 2005/ 023759 PCT/ US2004/ 0286 . The conmpound of
claim59, having the for 6 conposition
conpri sing a compound é%
pharmaceutically accepta _gqcarrier. . The prodrug
of claim59, conprising th conmpound of Formula IV
covalently coupled to an amno acid residue. 10 68.
The prodrug of claim59, wherein the am no acid
residue is valine. 69. The prodrug of claimb59,
wherein said prodrug is a Ehosphate ester of the
conmp¥und Bie qoFmeynd of gtaim 44, having the formula

H

HOL A~ N0
= | N
N
\< ) Cl Br
N—N
53. A composition comprising a compound of claim 44 and a

pharmaceutically acceptable carrier.

54.  The prodrug of claim 44, comprising the compound of Formula III

covalently coupled to an amino acid residue.

55.  The prodrug of claim 54, wherein the amino acid residue is valine.

56.  The prodrug of claim 44, wherein said prodrug is a phosphate ester of the

compound of Formula III.
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70. A nethod of inhibiting MEK activity in a mammal
conprising admnistrating to said manmal one or nore

wa@eopoesTds of claimb59 in an 15 anount ef fectiPET/US2004/028649

10

15

20

25

inhibit said MEK activity. 71. A nethod for treatnent

of hypeyrpral i fergtive disorder. i.n a m L

conglj [ si ﬁg%&gﬁdno?é@?%%lﬁ ghi’sjg agté‘flt(}' 1%M%om NGOt e
conpoundsdffinistgdtigtd 88d inthnaalaie Wb noed EQtpounds bbclhinead in an
said hyperproliferative disorder. 72. A conpound of

t he For mameuyt affiertivgyoobbiteenAMEKmetivitis2004/ 028649 W H
RL RION R7NRO RB 2 =NRRL1 V and

pharsgaceus | - U0 S ; ahes
Phorgor . har st PEERRLR LA Ay MR PR bR

i ndependentdpyismgladoimstirdtingio said nagenal onelbomors/ecomopounds of
nitro, trifluoronmethyl, diLf].uoronmethoxy, . . )

EE 11 or GRS o ggiouiy, Hei o gt e perpiolfigptye disorder.
NRAC(O) OR6, -0OC(O R3, -NRASO2R6, - SO2NR3R4,

- NR4G( O) BB compdufldNR&RAFornBRIE( O) NR3R4,

- NRSC( NCN) NR3R4, -NR3R4, C1-C10 alkyl, C2-do

al kenyl, C2-C10 al kynyl, C3-Cl10 cycloal kyl, C3-CI O 10
cycl oal kyl al kyl, -S(O J(CLlw6 alkyl), -S(Oj(CRAR) m
aryl, aryl, arylalkyl, gpibhetlerogryl Fiwet eroaryl al kyl ,

het erocycl yl, heterocycly Kyl - CR4R ), , , -aryl,

- NR4( CRAR5) m ar yl , A,e h ! aryl,

-NR4(CR4R), ,; heteroa \ /- O(%:I%RS) R T het erocycl yl

and - NR4(CRAR5)" heterocPcNyl, where any of said

al kyl, al kenyl, al kynyl, cycloal kyl, aryl, arylal kyl,
het eroaryl, heteroaryl al kyl, '

and pharmaceutically accepted salts, prodrugs and solvates thereof, wherein:

R, Rz, R, .Rg, R9, and R are independently hydrogen, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR?, -C(O)R3,
-C(O)OR?, NR*C(0)OR®, -OC(O)R?, -NR*SO,R®, -SO,NR’R?, -NR*C(O)R’,
-C(O)NR’R?, -NR’C(O)NR’R*, -NR’C(NCN)NR’R?, -NR’R*, C;-Cy alkyl,
C,-Cyo alkenyl, C,-Cio alkynyl, C;-Cjo cycloalkyl, C3-C,¢ cycloalkylalkyl,
-S(O)(C1-Cs alkyl), -S(O)(CR'R’)y-aryl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R’)p-aryl,
-NR4(CR4R5)m-aryl, -O(CR4R5)m-heteroary1, -NR*(CR'R®)-heteroaryl,
-O(CR*R’)-heterocyclyl or -NR*(CR*R),-heterocyclyl, wherein any of said
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one
or more groups independently selected from oxo, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR*SO,R®,
-SO,NR’R*, -C(O)R’, -C(O)OR?, -OC(O)R®, -NR*C(O)OR®, -NR*C(O)R?,
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15 heterocyclyl and heterocyclyl al kyl portions are
optionally substituted with one or nore groups

\NOEMB@EHdEntly sel ected from oxo, hal o, cyano, P@I/USIN4/028649
* trifluoronmethyl, difluoronethoxy, trifluoronethoxy,

azi do, 6, N

e RS e e Eou B bR o a
- NR3R4 hetePdRRf Q}Mmﬁeter&ﬂ?\ IWNWWI 'a%eteﬁfc)ﬂ:l,yl alkyl
20 heteroaryl et éroaryl a

87 0 bdrossy, 1 Gentomathal Koo st i+ Loy Garfdromlkynyl, Cs-Cio
toget her W]'%thjé'r aggcrln atlkyl%{{g laﬁ(r? %‘iér%bﬁ%etfe%a@lalkyl

a 4 to“Yge? ur‘a

par ti ahkirozéiv, &k&?’odilalyMI@lebhdéphﬁé or faﬁtaﬁ’ﬁﬂ@y&elﬂlremdue wherein
ring, wherern anﬁ%pf sai d saturated, unsaturated

parti apny of a%aigh atkyl dkenybe gkynyd, Cﬁ?loﬂgi/leraéﬂy@ﬂlélkﬂ nt&éeroaryl
are o phét%ﬂ)%hg}%ﬁkg u qﬁ:&ér%%r 3 mél}klt Fet?&?g%ﬁ%}l@{i} i I{B?%ignsg HRUBptionally

i ndependent ecte
t ri f | ueutsoaitéd/ vithdirel aranoreegroopsy indepdntientby eetedtérbfpm oxo, halo,

KBTS A I G G LT W=t S
POTT USAGRYARC 180, AR AR, - X580, DR NECO)OR”,

CONR "R aryl
het er 0aNRIC(O3R'Y FG{®WINR R by e$1é'r eSUO)RY], k§O,R hed& B¢ yNREI(O)NR'R,

and het W is sel ect ed from ro
trifl uéﬁ%ﬁgﬁmw-’dgﬁgl YL bsteporpyly w@?‘d' Cheiprylalkyl,
al kynylhetefsé[yg;paﬁa/ﬁét@@hwylalk% C10 cycl oal kyl al kyl,

het er oar yl 5 heteroaryl al kyl

aryl,, ar ,

net & O@WiRy'tquﬂﬁfe‘vmm gloa kg Mhigih Gtk citlakpdaform 2 4 to 10
am no agj r o | |

2 oy renthststo aftred Iieuig, Ry RBHANS sifraced R el ring
aryl al lﬁmlerelm@ﬁyebﬂém& lsatufaedde nagatyrhelikyt partisitye snopmddytieterocyclic

and heterocyclyl al ké' portl ons  are optionally
subst i fiigbdre qpHopHE s¥dstBred gyidypae; Wdé?%ﬁd%fﬁtllP%/ independently

sel ect g%o‘%é(? A ﬁ%)ﬁ{’ Y Ih?ﬁj o ey N Qitr 8 %l?l’llo ethylo di fh oromethoxy,

triflu met’hoxy 10 tr i uor
azi do, trifNREEARhGERNRRIdo, - ONRISO,R s CLSPARR, - CO(ORR C(O)OR

QSRR AR O SRR -G -soRR ki,
gﬁgeag?gj}(lé}cym:lg} tWRC(NéN?NR?J}(yl abKy! aryll‘et}%&GM‘}i Ylarylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R', R" and R"™ independently are hydrogen, lower alkyl, lower alkenyl, aryl or
arylalkyl,
R™ is lower alkyl, lower alkenyl, aryl or arylalkyl,
or any two of R', R", R" or R"" together with the atom to which they are attached
form a 4 to 10 membered saturated, unsaturated, or partially saturated
heterocyclic ring, wherein any of said alkyl, alkenyl, aryl, arylalkyl saturated,
unsaturated, or partially saturated heterocyclic rings are optionally substituted

with one or more groups independently selected from halo, cyano, nitro,
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or R3 and R4 together with the atomto which they are
attached forma 4 to 10 15 menbered saturated,

weinmanes7sd ed, or partially saturated heterocycb@T/US1008028649
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wherei n any of said saturated, unsaturated, and

parti gl; %ﬂerg)ﬂ{eﬂ{ﬂt GRS ian |th?lu01rohféﬂfox§r Qziap! iapnahbigroaryl,

subst i one or nore’groups |ndependently
sel ectaglafkyh mefeadanyla}kyh eteraviythyb and heteroguelylatieyhy| |

dljl uorsongt hoggqﬁy &%}gor om=t;2‘08 %ﬂ}le?))ZIRdO Ng&sgg_{
I&I‘Rgcglﬁlorom%g NRIC,0 alﬁ?z RYS-Cho c;N'fiSchyl aryNRa@(aﬂ]))HRhéﬂaroaryl

, heteroary aryl al kyl
het er dmtqrbmyl@)d{yl h@treﬁmlyc Dyheter@ﬂﬂclﬂéiké{} d@}ﬁé?lwa&lyl&flsald alkyl,
R, R ap depe m ! and
hydr o oapg\;\mar}g 4 l@lﬂﬁ L Wél%tea 16?&55’?13{“&@ heterocyclyl an

ar | al fotdrocyRBy K1 p@'tlﬁﬂ ﬁ%t(@doﬁﬂmdbmwda)hlﬁy bne bomre groups
al kenyl aryl” and ar%/I al kyl; or any two of R q byl
or mﬂ@i{}'@ﬂﬁéb’ vielestedn dTam oa¥ 9.0 haloy Cﬁyqnﬂeynlgpe irifludrome y

attach\?gpo%%ﬁ& a’%‘ (f‘?m T Sthos aNR &, -SO,NRR, -C(O)R

unsat u irated  het erocyclic

ring, wWenern amgz(@)ﬂz saNRQ(Ok@R,, aNmp)R,ar«;(O)NRR -SO:R",

aryl al kyl, satura ..... u rta
sat ur at iR %ﬁg@g&gﬁgﬁ b ¢S rfu'}y eYeroaryl arylaikyl,

substi Y@Q:ﬁw B0 fmm[e&’es& gikidependent | y
sel ectﬁ%&? m a1ﬁé%ec§§;cn§§ njtro ) ﬁ%g V\%,)2005/02§759

POTIs 20 ) 2BGAR A OIORB RYOINRIRY| (OB ABxy C(OR'OR’,

th:elt LLE%@”&? k@ cyﬂg%lkylg,cﬁf)ﬁc (gﬁﬁ ik gg&g/meﬁgzyb@g?@teroaryl)

R4 and_g))iREeRSRAR) bt CRPORP ssigiéin g b0 g6a heterdatylCheterocyclyl,
al kyl ; |str|fluor03rrgthl Cl- Clqalléy %3C10 CoC

cycl 0atG@)ORAr y-C(QNE R kyi-CONRQRsy yI-COR'OR’,™ -C(0)(C3-Cio
het er oar I cIyI he yl a

wner e PARGRAY s CRORGRTS Y sl &F“@Rﬁ%ﬁ’? CtOweteroary
aryl al kylo)(Heedredye/y land h:ER?@Ra arqd)pi{dny]ly smtzstlattc(ty/aih)dne or more
and heterocyclyl al kyl portl ons |

subst i gioups independsnidy selecisd &rogy 8&%5‘4 gﬁdéhﬁlg,alkyl C2-Cio

f rG: fe fhgl?(oﬁn)éo%gqo ¢2 hzﬁi(ﬁlyl GYiEIEin aﬂ&to‘T@ald C1 Cio alkyl, C2-Cg alkenyl,

and Cp- Cm alkynyl are optionally substituted with 1 or more groups
independently selected from ~NR’R* and —-OR’,

mis 0, 1,2,3,4or5; and

jis 0,1 or 2.

60.  The compound of claim 59, where R'is 2-Cl

61.  The compound of claim 59, where R’ is methyl.

62. The compound of claim 59, where R%isF.

63.  The compound of claim 59, where W is -COOH or -C(O)NHO(CH;),OH.

64.  The compound of claim 59, having the formula
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di f | uor omet hoxy, trifluoronethoxy, azido,
-NRSO2R'SO2NRR', -C(OR, -C(OOR -0OC(OR, -NRC(O OR,

wo NRSPLYR' , - C(O NRR', -SO2R , -NRR, - NRC(O NR PTT/US2004/028649

10

15

-NRC(NCN)NR R, -OR, aryl, heteroaryl, arylalkyl,
heteroaryl al kyl, hetersoyclyl, and heterocyclylal kyl ;
g et erocyclyl, -C(O OR3,
R3, -C(O (C3-C10
-0 (aryl), 15

-C(O NR3R4, -C(O NR4AORS3,
cycloal kyl), -C(O (C1-C
C(O (heteroaryl), - yl), -CONH( SO2) CH3
and - CR3OR3, wherein amgyNof said heteroaryl,

het erocyclyl, -C(OOR3, -C(ONR3R4, -C(O NR4ORS3,
-C(OR4OR3, -C(O (C3-C10 cycloalkyl), -C(O(Cl-Co
alkyl), -C(O(aryl), -C(O (heteroaryl),

-C(O (heterocyclyl), -CONH(SO2)CH3 and -CR30OR3 are
optigal l ' ' Dr €1.gr oups
ndependent s sy B Cath 20 e R BRI R e,
Cl-d o alkyl, C2-Co al kerfllyl , and C2-C o al kynyl,
wherein any of saigl al kyl o al kenyl, and al kynyl
portions are optionatH’yosuwstijuted with 1 or nore
groups i ndependently selected N OMNR3IR4 and -OR3; 25
m s0, 1, 2, 3,4or5;and i sO, @ he conmpound of
claim72, where RL is ae~2-F.  74. The
conpound of claim72, where s O or Br. 75. The
conpound of claim72, whefé RO is H, F or €. 150 WD
2005/ 023759 PCT/ US2004/ 028649 76. The conpound of
claim72, where Wis -C(O OH, -C(O NHOCH2-

(cycl opropyl), -C(O NHOQ(CH2) 20H, or -CONH(SO2)CH3. 77.
A conposition conprising a conpound of claim72 and a
pharfrgceu‘b cemppstieieumnrEga exmpquad of slairg 59pRE apr odr ug

of ¢l al Mf2m SQREI aBkpkdise GRTROUNT of Formula Vv

67.  The prodrug of claim 59, comprising the compound of Formula IV

covalently coupled to an amino acid residue.
68.  The prodrug of claim 59, wherein the amino acid residue is valine.

69.  The prodrug of claim 59, wherein said prodrug is a phosphate ester of the

compound of Formula IV.

70. A method of inhibiting MEK activity in a mammal comprising
administrating to said mammal one or more compounds of claim 59 in an

amount effective to inhibit said MEK activity.

71. A method for treatment of a hyperproliferative disorder in a mammal
comprising administrating to said mammal one or more compounds of

claim 59 in an amount effective to treat said hyperproliferative disorder.

72. A compound of the Formula V
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covalently coupled to an am no acid residue. 79. The
prodrug of claim72, wherein the amno acid residue is

wo a0050237580. The prodrug of claim 72, wherei n B&I/US2004/028649
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prodrug is a phosphate ester of the conpound of
Formula V. 10 81. A nethod of inhibiting MEK activity
in a mammal conprising admnistrating to said manal
one or more conpounds of 72Vingan unt effective to
inhibit said MEK acti vikY. . rg od for treatnent

of a hyperproliferative difsonder [li n'|la mammal

conpri si ng adm ni stratg’ ab | one or nore
compounds of 15 claim 72\iLy. an a&fount effective to

treat said hyperproli feﬁ tive disorder. 83. A conpound

of the Formula (1) 20 I™ and pharmaceutically accepted
salts, prodrugs and sol vates t\hereof, wherein: R, ,

R7 3, R9, a R1 i ndependent | : 0,
B e e A e

t R fRUR RERAORY and R Ugre indePendently; J1&3ed frof(H3)dEFEdn, halo, cyano,
NRAC(O) OR6, -0OC(O) R3, -NRASORZR6, - SO2NR3R4, , 3
_ NRAC( @yt triffnorgmediizs pifluoreyrestpxy), Nfbfiepromethoxy, azido, -OR’,

2005/ 055585 poyl VN0 B ERIDRE, SOOI o IR QR -SONR'R,
al kyny INR&QIRY le@(ﬂ)lig?k&! .Nléf(@mwc :-W@@f@N)NR?R“; NR'R,
L B ks G MRS MR Gede; vejeatiorh, C-Cuo

hetero . _c(Oh. R4, g (r4nsy
- NR4( c%‘%!%%ﬂﬁgrhwi -S&@%@Rgg)??n;(ylﬁet%%é(r%l,{ Jm-aryl, aryl, arylalkyl,

- NR4( CRetR)prylhbeteroorrlatkyl, bete@c@igRIiEterdmycblalylc FQ(CRR)m-aryl,

ey SRR RN, oo B SRSl NGl Rpghereroan,
het er °3®6¢R“Pﬁ Eét@[@l’:&’dlﬂ' andl "NR4t@RﬂI5%QM@tbwcy@lzg where any of said

het er ocycl yl a | portions are optionally substitute
wi t h onkkyl, sitkenyk alkynpl syclpaikiep anderylalkyb dietsroatl, hewrmarylalkyl,

0XO0, hﬁ!:t%roc_\‘}é’l?i”é’nd I{]eitérggyclylalkyl portions are optionally substituted with one

or more groups independently selected from oxo, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR4802R6,
-SO,NR’R?, -C(O)R?, -C(O)OR?, -OC(O)R®, -NR*C(O)OR®, -NR*C(O)R’,
-C(ONR’R?, -NR’R*, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -OR’, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

or R” and R'' together with the atom to which they are attached form a 4 to 10
membered saturated, unsaturated, or partially saturated carbocyclic, or
heterocyclic ring, wherein any of said saturated, unsaturated, or partially
saturated carbocyclic, or heterocyclic rings are optionally substituted with one
or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NRSO,R",
-SO,NRR’, -C(O)R, -C(O)OR, -OC(O)R, -NRC(O)OR", -NRC(O)R/,
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trifluoronmethyl, difluoronmethoxy, trifluoronethoxy,
azi do, -NRASO2R6, 10 -SO2NR R4, -C(O R3, -C(O OR3,

WO 806MR39 - NRAC(O OR6, -NRAC(O R3, -C(O NR3 RECT/US2004/028649
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- NR3R4, - NR5C( O) NR3R4, -NR5C(I\ICI\I)NR3R4 “OR3, aryl,

het ero I h

and he?éeedc}%gl gpkyl’ R3T ’sgﬂi}ﬁr(?&e WW@M{R -OR,
t r i f | uan’yﬁb,l’l‘Etdﬂ(ydryl ﬁily-lelﬂlk}ﬂl }ﬁétfiyhrylﬁg‘i gl@era&)kﬂbﬂyind I@?erﬁl)(clylalkyl

cl oa cyc

aByPs S%IPSIF%@@W hwffes@p éraﬁwromtétyer%a@m %lkﬁy ky_a 51¥keny1 C-Cro
hetero yba t r

acid r glz(%%}ea \;\tﬁée'r%écl(?n lg}l t Fk (y{%?(cd& kQFﬁ grlygear{%}@m Hi¥eroaryl,
al kyny hete[crymylaikljdkyétproayg/lyl,, hane;dcatllﬂdlkylhldtcmph?ac yhd an amino acid

het h t I d h teroc

nort1 ostdyd lork AR R RO iyt i BRORYS vty Yloativtation
gr oups ghNdgpRNgE r}fete\foa'iﬁi BEleRArJIAIRN, %&roc@:aiyp and G¥RFARyclylalkyl
nitro, tr| uor onet h di f1 uor onet hoxy,

trifl upentions ATk gptiena i/lmubaoutemm RNS@2 NRRYe, grogpyRiependently

_C(Sch)) eéfC%?):om ¢ N@?‘l R o, m&&%%&mﬁnqhq E&uoromethoxy,

O(NCN) leﬁromhoi#’ ylazidoet eNRSQﬁR ar§OARH], , —C(O)R -C(O)OR
heteroar | al kyl het er,oc c:I and heteroc clyl al kyl
o7 b B R LB GBSOy RS SO RS PR SO -

att ach 'or 0

het er og?aylli ﬂﬁé@eﬁ%gclﬁép&emq%ef ein’ g‘rc%li e:;&g%r?% arylalkyl,
car bochﬁbﬂo‘aryltlkylehﬂa‘ogyclyi[ atfetied¢rocyolylalkyki ngs are

opt 1 substituted with nore g

i ﬁaéboﬂmﬂe# |9scirewite dhg Atom m%r@lﬁbm{oare Hitefied form 2 4 to 10

trifl uﬁfeﬁﬁ%{ehyhatmq{eﬁl Lﬂlﬂﬁﬁ{ﬁ%eﬁow a{rﬁéﬁ)i %Qﬁlﬁﬂ&i h¥Yocyclic ring,
azi do, -NRSO2 Cﬁ

-0C( O R‘hﬁreirNR@(cﬁ))SﬁE mt@) mn,satﬁiatedcm NRRhl,ly seBOard Jheterocyclic
- NRR"
het er OEP%Rq%PpFQP%H,w S“%Wﬂlﬁ é’lnﬁy‘?r Le eélrS‘éIgFC fqfependently

and hetgsasy Clghel kb, é%omnaw 5/t8AddRMethyl, difluoromethoxy,
PCT/ US2004/ 028649 R, R' and i ndeé)

endent’l
hydrog@‘rﬂuormhow,kwldol ov%RSg}zRe,ny’rS ARR , orz/?(O)R -C(O)OR,

R ey e

|||||

a
heteroarylalkyl, heterocyclyl and heterocyclylalkyl

R', R" and R" independently are selected from hydrogen, lower alkyl, lower alkenyl,
aryl and arylalkyl;

R™ 1s selected from lower alkyl, lower alkenyl, aryl and arylalkyl;

or any two of R, R", R" or R"" together with the atom to which they are attached
form a 4 to 10 membered saturated, unsaturated, or partially saturated
heterocyclic ring, wherein any of said alkyl, alkenyl, aryl, arylalkyl saturated,
unsaturated, or partially saturated heterocyclic rings are optionally substituted

with one or more groups independently selected from halo, cyano, nitro,

149



to 10 menbered carbocyclic, heteroaryl or heterocyclic
ring, wherein any of 5 said al kyl, al kenyl, aryl,

wa@eysatwyd car bocyclic rings, heteroaryl ringSPOI/US2004/028649
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heterocyclic rings are optionally substituted with one

or nor rou in endent | ecte m_hal o

cyano, FiffloRdshpy, AABFORERRSY, BEUERESIOTETRERy vt heteroary
tri f 1 UgHy el iexetoargBillc, heﬁr&éycl;he&rﬂn@wnydycly@dﬂyi’lal kyl',
heteroaryl al kyl, heterocyc , and het erocycl yl al kyl ;

18" mad Bnuldmenﬁﬁraépr@mémt)ﬁydr@gén pydrbgatkybr * C1- c5

Ky e Wt t t h
t#}eyIL a{lflgﬁ%ﬁﬁ“ac éd a 4 ?%Wioog%%lﬁ@égé L Qr}Mﬂk(}l, heteroaryl,
car bocyabnoaryldibylehﬁanoyyclplr; ohéattercegyiglalkyl, r\ivlngﬁinvmtyr(ﬁ' i said alkyl,

ﬁzit gr g&%‘?qlg Iy ?arr%s ofﬁb’ E‘ﬂs& ih§ C%q?q%?l\,/gl I gfpfll{}&l ; o?@%ﬁocyc?yl and
one or L dBEy Ik F Pbl?lgﬁ? %%h*lﬁ ﬁ,lbgf'lfu?éa WP B3} thore groups

cyano, nitro,” 157t | uoro uor onet hoxy,
trifl umdepmmihmﬂgy sedectedo frorNRSm,R"halo cBORNRRItro, trifluoromethyl,

-AOR

-0 ,\ﬁguoro Y, 'tnﬂt%{:éen hoky,W%th&@ _ﬂ\‘lmlﬁﬁﬁ) NFQ(O)R',

R, -ORy o @Ryl ,oc R, 0aNRIG( o?ow al KH'G(O)R", -C(ONRR', -SO.R",
het er oary/ al et erocycl yl, and. heterocyclylalkyl
R6 i 5 VERL ulaﬁ@e@mm TR GOSCANKE . €% ca, heteoar, iyl

| |
ot er heboanBiin sl g ISESORM OP ) iyt
V\Mﬁ‘fsede[bcfbﬂyﬁcﬁﬁ hsarcchrﬂl KMbr,ocyélyl‘? L©@)QH3 -@OYNR’R?, —C(O)NR4OR3

aryl al k Jheteroar het er oaryl al k het er ocycl

and h@%/% 4y%@ﬁ§?p Cp@rctypkm&yb)reccys@ﬁcor%p| glkyl), -C(O)(aryl)
bst t 33

2o sen SO RS EMANP SNSRI bt CrooR

trifl uoheedt hply, of diaid antanmynohytpracyclm ueC @RI P X (O)NR’R?,

a&?oo) 1@(8%@) 628% . @ Cm_ %%(NQ%Q -C’_(@MQRGlo alkyl),
- NRR _c(tffat) he198c3{&§1ze~c0NH(soz)CH3 and

heteroaryl aryla kyI he eroarylalk terocycl yl
and het@R6OR] cary aptikdlly Wwhsktubest witbamgior heteegronye independently

0 O NR3R4, - C(O) NRAOR3, - C( O) RACR3,
g((og%éﬁﬁc)‘(‘%"bcloal kyI)C,( 2C(O)(c1-clcfa Zﬂ kyl ).

- O (aryl LNR@(“@@M@J 001l au\%ﬁ@z -Cjo alkenyl, and C,-C)o alkynyl,
CKC»(heterocycIyI) CR30R3 erei n _any of sai d _
het eroaryl , Wh@?’élraék}’yczifl spid alkyd( diked, andgliopkereions are optionally

-0 N4 %Subst%@d%'w or mg{f %@s 1%&Qpendently selected from —-NR’R*
and -OR’ ;

mis0,1,2,3,4o0r5; and

jis 0, 1 or 2.

73. The compound of claim 72, where R'is 2-Cl, 2-H, or 2-F.
74.  The compound of claim 72, where R® is Cl or Br.

75.  The compound of claim 72, where R’ is H, F or CL.
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-C(O(C1-C10 alkyl), -C(O(aryl), -C(O (heteroaryl),

wo 8(8ptites er ocycl yl ) and CR3OR3 are optional | yPCT/US2004/028649
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substituted with one or nore groups independently

| d - -. - - k
ey e OB il vich WEig - SO G sT Qu R
Cl- C10 al(sydloprépyl}; - CLOMNHOTH,), GH 26t CONIBD,3CHy. ny |

are optionally substituted with 1 or nore groups

i ndependently sel ected from-NR3R4 and - ; is O,
1, 27.3, ycyyppesition cqmprisingga @anmunaﬁ&dw@ anﬁgn Pnker .
10 84. A ' clainms 1, 21, 44, 56,
50 of 7 f%?ﬂ@&%ﬂ&aﬂg%gée%h%% daPri&!

conpound according to clains 1, 21, 44, 56, 59, or 72
in e riEheyiredrugpécleim 32 medipriamgrihe éanpaund of Fermule Yt

or use a canent. 85. The use of a

of a hypecr0 r.ol llferai i,ve di sordleeSl:Id%e.154

aléntly coupled t6 an amino aci

79.  The prodrug of claim 72, wherein the amino acid residue is valine.

80.  The prodrug of claim 72, wherein said prodrug is a phosphate ester of the

compound of Formula V.

81. A method of inhibiting MEK activity in a mammal comprising
administrating to said mammal one or more compounds of 72 in an

amount effective to inhibit said MEK activity.

82. A method for treatment of a hyperproliferative disorder in a mammal
comprising administrating to said mammal one or more compounds of

claim 72 in an amount effective to treat said hyperproliferative disorder.

83. A compound of the Formula (I)

1
10 R
R’ ( R /R
N—-O R®

and pharmaceutically accepted salts, prodrugs and solvates thereof, wherein:

Rl, R2, R7, RS, Rg, and R'" are independently hydrogen, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR?, -C(O)R?,
-C(O)OR?, NR*C(O)ORS, -OC(O)R?, -NR*SO,R®, -SO,NR’R*, -NR*C(O)R?,
-C(O)NR’R*, -NR’C(O)NR’R?, -NR’C(NCN)NR’R®, -NR’R?, C,-Cyo alkyl,
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C,-Cyo alkenyl, C,-Cyo alkynyl, Cs-Cyq cycloalkyl, C3-Cyg cycloalkylalkyl, -
S(0)(Ci-Cs  alkyl), -S(O)(CRR’)p-aryl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR4R5)m-ary1,
-NR4(CR4R5)m-aryl, —O(CR4R5)m-heteroaryl, -NR4(CR4R5)m—heteroaryl,
-O(CR4R5)m-heterocyclyl or -NR*(CR*R®)-heterocyclyl, wherein any of said
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one
or more groups independently selected from oxo, halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR4SOzR6,
-SO,NR’R?, -C(O)R’, -C(O)OR’, -OC(O)R®, -NR*C(0O)OR®, -NR*C(O)R’,
-C(O)NR’R?, -NR’R*, -NR’C(O)NR’R®, -NR’C(NCN)NR’R?, -OR’, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R} is hydrogen, trifluoromethyl, C,-Cjq alkyl, C,-Cy¢ alkenyl, C,-C;¢ alkynyl, C3-Cjo

cycloalkyl, C3-Cyo cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, phosphate or an amino acid residue, wherein
any of said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally
substituted with one or more groups independently selected from oxo, halo,
cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
-NRSO,R", -SO,NRR’, -C(O)R, C(O)OR, -OC(O)R, -NRC(O)OR",
-NR'C(O)R’, -C(O)NRR’, -SR!, -S(O)R™, -SO,R”, -NRR’, -NR'C(O)NR"R",

heterocyclyl, and heterocyclylalkyl,

or R® and R* together with the atom to which they are attached form a 4 to 10

membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of said
carbocyclic, heteroaryl or heterocyclic rings are optionally substituted with
one or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, ~difluoromethoxy, trifluoromethoxy, azido, —NR'SOZR"",
-SO.NRR, -C(O)R, -C(O)OR, -OC(O)R, -NRC(O)OR", -NRC(O)R’,

||||||||||

aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
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R, R" and R"™ independently are hydrogen, lower alkyl, lower alkenyl, aryl or

arylalkyl, and R™ is lower alkyl, lower alkenyl, aryl or arylalkyl, or any two
of R', R", R™ or R"" together with the atom to which they are attached form a 4
to 10 membered carbocyclic, heteroaryl or heterocyclic ring, wherein any of
said alkyl, alkenyl, aryl, arylalkyl carbocyclic rings, heteroaryl rings or
heterocyclic rings are optionally substituted with one or more groups
independently selected from halo, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl,

R* and R’ independently are hydrogen or C,-Cg alkyl, or
R* and R’ together with the atom to which they are attached form a 4 to 10 membered

carbocyclic, heteroaryl or heterocyclic ring, wherein said alkyl or any of said
carbocyclic, heteroaryl and heterocyclic rings are optionally substituted with
one or more groups independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR'SO,R",
-SO,NRR’, -C(O)R", -C(O)OR, -OC(O)R, -NRC(O)OR", -NRC(O)R,

vvvvvvvvvv

aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R® is trifluoromethyl, C;-Cyo alkyl, C3-Cyo cycloalkyl, aryl, arylalkyl, heteroaryl,

heteroarylalkyl, heterocyclyl, or heterocyclylalkyl, wherein any of said alkyl,
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl portions are optionally substituted with one or more groups
independently selected from oxo, halo, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR'SOZR"", -SOZNR'R", -C(O)R',
-C(O)OR, -OC(O)R, -NRC(0O)OR", -NRC(O)R’, -C(O)NRR’, -SO,R", -

heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

W is heteroaryl, heterocyclyl, -C(O)OR?, -C(O)NR’R?, -C(O)NR*OR?, -C(O)R*OR?,

-C(O)(C3-Cyp cycloalkyl), -C(O)(C;-C,p alkyl), -C(O)(aryl), -C(O)(heteroaryl),
-C(O)(heterocyclyl) or CR’OR?, wherein any of said heteroaryl, heterocyclyl,
-C(O)OR?, -C(O)NR’R*, -C(O)NR*OR’, -C(O)R*OR?, -C(O)(Cs-Cio
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cycloalkyl), -C(O)}Ci-Cip  alkyl), -C(O)(aryl), -C(O)(heteroaryl),
-C(O)(heterocyclyl) and CR’OR? are optionally substituted with one or more
groups independently selected from -NR’R®, -OR’, -R?, C;-Cyg alkyl, C>-Cyo
alkenyl, and C,-C, alkynyl, wherein any of said C;-C,¢ alkyl, C,-C alkenyl,
and C-Cyo alkynyl are optionally substituted with 1 or more groups
independently selected from -NR’R* and ~OR?;

mis0,1,2,3,4o0r5;

ji1s 0,1 or 2; and

Y is a linker.

34. A compound ac'cording to claims 1, 21, 44, 56, 59, or 72 for use as a
medicament.

85. The use of a compound according to claims 1, 21, 44, 56, 59, or 72 in the
manufacture of a medicament for the treatment of a hyperproliferative

disorder.

154



