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i NOVEL HETERQARYL- SUBSTI TUTED ARYLAM NOPYRI DI NE
DERI VATI VES AS MEK | NHI Bl TORS RELATED APPLI CATI ONS
wabkeog/1239pé i cation clains the benefit of U S. PCT/US2007/009456
Provi sional Application No. 60/793,073, filed on April
19, 2006. The entire teachings of the above
application are incorporated herein by reference.
FIELD OF THE | NVENTI ON The invention relates to novel
het eroaryl - substituted aryl am nopyridi ne derivative
MEK i nhibitors, which are useful in the treatnent of
hyperproliferative di seases, sudh as cancer and
inflammation, in mammals. The invention also relates
to a nethod of treating a mammal suffering from or

susceptible to a hyperproljferative di
RENER Hed o hits S DT s AR L AR g AR B iR BAmves as
therapeutically effecti WMEKRIHIBITORSA
het eroaryl - substituted aryl am nopyridi ne derivative
REL c'yégjﬂ Pl A.H@miéwenti on. Furthernore, the invention
—ers—tgo—%'a'r'rrateuti cal conpositions containing such
MEK inhibitors. BACKGROUND OF THE | NVENTIL ON The .
Ras/ Rafs/ vERiismoR Gaitgddhe sPejiglit off t1he: nBjfsignal hfgplcation No.
6b/70BDTE! fileBBbre PRI S dooeM tHecenR tefohirigaCst the abbe application are
ucl e of Gproteins relay signals

n us. The Ras fam |

incparatedNPERIR Y P '?Fe?actor receptors to the
downstream intracel lular Raf fam |y ki nases,
FIELD OF THE INVENTION

The invention relates to novel heteroaryl-substituted arylaminopyridine derivative MEK
inhibitors, which are useful in the treatment of hyperproliferative diseases, such as
cancer and inflammation, in mammals. The invention also relates to a method of
treating a mammal suffering from or susceptible to a hyperproliferative disease, such
as cancer and inflammation, comprising administering a therapeutically effective
amount of a heteroaryl-substituted arylaminopyridine derivative according to the
invention. Furthermore, the invention relates to pharmaceutical compositions
containing such MEK inhibitors. .

BACKGROUND OF THE INVENTION

The Ras/Raf/MEK/MAPK cascade is one of the major pathways transmitting signals
from the cell surface to the nucleus. The Ras family of G-proteins relay signals from
activated growth factor receptors to the downstream intracellular Raf family kinases,

- which, in turn, trigger the activation of MEK1 and MEK2 extracellular signal-regulated
kinase (ERK1/ERK2) pathway. The MEK family of genes consists of five genes: MEK1,
MEK2, MEK3, MEK4 and MEKS5. The structure of MEK consists of an amino-terminal
negative. regulatory domain and a carboxy-terminal MAP kinase-binding domain, which
is necessary for binding and activation of ERKs. MEK1 is a 393-amino-acid protein with
a molecular weight of 44 kDa (Crews et al., Science 1992, 258, 478-80).

’ Upstream and downstream signalling of the Ras/Raf/MEK/MAPK cascade involves

multiple pathways, however MEK appears to specifically phosphorylate MAPK. The
role of MAPK in cancer (Reddy et al. Cancer Metastasis Rev. 2004, 22, 395-403), and
the dysfunctional activation of signalling components in the MAPK pathway in a high



which, in turn, trigger the activation of MEKL and

MEK2 extracel lul ar signal -regul at ed ki nase ( ERK1/ ERK2)
w@aiohmesp3c The MEK fam |y of genes consists of PECTES2007/009456

genes: MEK1 , MEK2, MEK3, MEK4 and MEK5. The structure

of MEK consists of an am no-term nal negative-

regul atory domain and a carboxy-term nal MAP

ki nase- bi ndi ng domai n, which is necessary for binding

and activation of ERKs. MEKl is a 393-ani no-acid

protein with a nol ecul ar wei ght of 44 kDa (Crews et

al ., Science 1992, 258, 478-80)-24pstream and

downst ream si gnal I i ng of the Ras/Raf/MEK/ MAPK cascade

i nvol ves nul tiple pathways, however MEK appears to

p?c%?o%c;r{ ?@LJT% R@Q§ F’rls‘é%"%éé‘ic?a%%ndg@ ﬁ’\tél‘é'fs?mQ\PIEM"aEs’Ka Edhcer target

ncer Cancer Metastasis

. 2004, 22
aggghelgg\)elopgn@wttqﬁéﬂl%}ym@t@ﬁ Srhangatal Vh?t,nlgﬁqmgfzoos 17,1263-93; Lee

eShOnald. M. ipednpenss, amase MAPK pathway in a
hi ghproport| on of tunor types, has lead to an extended

AI(S[?Ot G e. er%l]l‘ru]eEﬁt FgY%“Cﬁm%g lrﬁ‘{lbl qrs gseL gra; grﬁﬁaﬁggg%{ﬂ %'%TE.Q: amine

dedyd® BEHOBhibiter tiett hak entdfrg phived || chkidal tagle dor 133 potential oral

3 . the furthest advanced MEK inhibitors is
t%%trﬁé%t Of%gEEQOS’ZSQOl , a diarylam ne derived I\/EK

i nhibitor, that has entered phase ||l c|inical ' e
AT SRR TETEAREY 1 02806, o R BRR - R ioap deriveg MEinnibitor, s

. cBire il PhaseARRRYiE42886. a phenyl ami no- 2- pyri done
derived MEK inhibitor, is currently in Phase |

\& (ﬁ{g% o? tn%r-a bgq é? a;m’%ﬁhﬂ&r % Fged'bgupﬁﬁl&ﬂ% nes (A) that
@

aBKit] MIEKbmhlmcyy actl\rlt\w aryi @rﬁcpoaevrélaﬁbué | trthe treamant oheancer and
oglﬂaer drbfelttatisghs&ancer and other proliferative
|

Seases.
w R*
R’ R® [
R2

WO 04/056789 (Warner-Lambert Company) reports about oxadiazole- and thiadiazole-
phenylamine derivatives (B) as MEK inhibitors for the potential treatment of
inflammation and proliferative diseases.

R2

N=(
Nao X ] R
N
Rs
RG R1
F

WO 05/051301 (Array Biopharma Inc.) relates to heterocyclic compounds, which are
MEK inhibitors and useful for the potential treatment of hyperproliferative diseases.
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WO 04/ 056789 (Warner-Lanbert Conpany) reports about
oxadi azol e- and t hi adi azol ephenyl am ne derivatives (B)

wW@200vER39B6hi bi tors for the potential treatnmentPOf/US2007/009456

inflanmmati on and proliferative di seases. WO 05/ 051301
(Array Biopharma Inc.) relates to heterocyclic
conpounds, which are MEK inhibitors and useful for the
potential treatnment of hyperproliferative di seases. WD
05/ 000818 (Warner-Lanbert Conpany) relates to
phenyl am no- 2- pyri done derivatives as MEK inhibitors
that m ght be useful for the tr-eatnent of
proliferative di seases. SUMVARY OF THE | NVENTI ON The

i nvention provides in one aspect MEK inhibitors
according to Formul az(1a). These conpounds are
suitable for the tredtnment of hypgiproliferative

di seases such as chiAafkdammuation. It is

anot her aspect of esen enti on (@ provide MEK
i nhibitors accordiM glwhi ch are able
iDthe activity or
function of MEK, espegially in mammals. It is another
aspect of the present invention to provide a nethod
for treating a manmal suffering fromor susceptible to

V¥Oh\AS41Q983 Bi f(WfednerdearsherbaSempepwprielateyy i nptiryiashiperg-pyridone
- dbAvdtlVes "BTWREK anHibitsra RR4K

ras _ tl e REERE b theat¥Baien®iof roliferative
MEK i nhibitor according to Fornula (la). Said di seases :

diss@petie cancer and inflammation ' It is another aspect
of the present invention to provide a MEK inhibitor
according to Fornula.(a) -for usg®as a nedi canent.

N R® :
=
(,CL, ®
R1/N RS R4

O

SUMMARY OF THE INVENTION

The invention provides in one aspect MEK inhibitors according to Formula (la). These
compounds are suitable for the treatment of .hyperproliferative diseases such as cancer

and inflammation.

It is another aspect of the present invention to provide MEK inhibitors according to
Formula (la), which are able to down-regtilate, especially inhibit the activity or function

of MEK, especially in mammals.

It is another aspect of the present invention to provide a method for treating a mammal
suffering from or susceptible to a hyperproliferative disease, comprising administering
to the mammal a therapeutically effective amount of a MEK inhibitor according to

Formula (la). Said diseases include cancer and inflammation

" It is another aspect of the present invention to provide a MEK inhibitor according to

Formula (la) for use as a medicament.

It is another aspect of the present invention to provide a MEK inhibitor according to
Formula (la) for the preparation of a medicament for the treatment of a

hyperproliferative disease.
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It is another aspect of the present invention to
provide a MEK inhibitor according to Fornula (la) for

wo b@7pepar ati on of a nedi canent for the treat PENUSID7/B09456

hyperproliferative disease.- At is furthernore an
aspect of the present invention to provide a

phar maceuti cal formulation, which conprises a MEK

i nhibitor according to Fornmula (la) and a
pharmaceutically acceptable carrier. It is finally
anot her aspect of the present invention to provide a
process for nmaking conpounds acce+rding to Fornula
(la)- MEK inhibitors of the invention have the
foll owi ng general formula: Fornula (la) wherein rings

lf\l@ﬁ&#‘tl’%m%re %rﬁ%@fu&@t 8f ehed prélaint ﬂﬁ\%ﬂtlantfdﬁpﬂ:ﬁﬁd’é lz& harmaceutical *

t DETAI LED DE | PT| ON
FOTBMFUN. | NBIPOFRGBITRF @ MK GHBICHE @eEoRIng H hPEed (=) and 2

phavieaténidaliyoadeptdbie caviee| conpounds according to
Formula (la) that are useful in the treatnent of
lhjmﬁmqiiyodiridtbwaamﬁ@t dif Sea pessenSireehfion 4 pypvide a process for making

,I_h%gg s related to the

y eﬁgégla%/l&t%gﬁ’ tX?fo%hﬁi%a\ﬁﬁ as di seases associated to
I\DYEKunlﬁHfd?s%tH’eaHG@{noﬁ%vé@ﬁéﬂimmg%nekél foriIRd s. As a
resul't, this invention provides in a first aspect

novel corrpounds as wel IY pharmaceutical |y acceptable
salts and pharmaceuti ~®tive derivatives thereof,
that are useful far th at ment of

wherein rings A and B, X, Y and R"are as defined in the detailed description.

DETAILED DESCRIPTION OF THE INVENTION

In view of the foregoing it is one aspect'of the present invention to provide novel
compounds according to Formula (I'a) that are useful in the treatment of
hyperproliferative diseases. Specifically, hyperproliferative diseases related to the
hyperactivity of MEK as well as diseases associated to MEK, such as cancer and

inflammation, in mammals.

As a result, this invention provides in a first aspect novel compounds as well as .
pharmaceutically acceptable salts and pharmaceutically active derivatives thereof, that
are useful for the treatment of hyperproliferative diseases, such as cancer and
inflammation.

The compounds are defined by Formula (la):
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i nfl ammati on. The conpounds are defined by Fornul a
(la): Formula (la) as well as tautoners,

w@banrmeiveat i cal |y acceptabl e salts and phar mackCt/Usz01/§09456
active derivatives thereof, wherein: rings A and B are
optionally and i ndependently substituted at any one or
nore substitutable ring carbon atons w th hal ogen,
trimethylsilyl, cyano, Cl-C6 al kyl, Cl-C6 hal oal kyl,
C2-C6 al kenyl,. C2-C6 al kynyl, Cl-C6 al koxy, Cl-C6
hal oal koxy, or phenyl wherein the phenyl is optionally
substituted at any one or nore -substitutable ring

carbon atons with hal ogen, trinmethylsilyl, cyano,

Cl-C6 al kyl, Cl1-C6 hal oal kyl, C2-C6 al kenyl, C2-C6

al kynyl , or YCi—CG al koxy, Cl-C6 hal oal koxy; X is N or

N(r)Q Y iszrmideppndently selected fromNR, CR, S or

O wher ebyY¥$ gast one Yis NR; Rl is selected from

hydrogen, trifrethylsilyl, CrCe-alkyl, OR6, C(O OR 6,

NR JNR7S(O (OR, NR7TC(O R6, NR7C(O NR 7RS6,

ffgl CCOCOOR 6", Cl- CA-alkyl-NR R,

3l kyl - petEBpgcycl oal k _ alkyl-(OR% R6, R7

aRG ygependent | yﬁls?éﬁ{eué%%gﬁrom hydr ogen,

Cl-ClQal kyl, C3-Ci O cycloal kyl, aryl, heteroaryl, -

het erocycl oal kyl , Cl-C4 a| kyl - R, Cl- Bl Kyl OR .
ag well psdpipmagw n@a,fmeyel&?hx ﬁgﬁe%%'% Selts A A qracepcaly active
datilatives Otrpol) O C1- 4 al kyl -C(ONR R', wherein said
al kyl, cycl oal kyl, aryl, heteroaryl heterocycloal kyl,

wherein:

rings A and B are optionally and independently substituted at any one or more
substitutable ring carbon atoms with halogen, trimethyisilyl, cyano, C}-Cs alkyl,
C;-Cg haloalkyl, C,-Cg alkenyl,.C,-Cq alkynyl, C4-Cs alkoxy, C4-Cg haloalkoxy, or
phenyl wherein the phenyt is optionally substituted at any one or more
substitutable ring carbon atoms with halogen, trimethylsilyl, cyano, C;-Cg alkyl,
C;-Cs haloalkyl, C,-Cg alkenyl, C,-Cg alkynyl, or C4-Cg alkoxy, C4-Cs haloalkoxy;

X is N or N»O;
Y is independently selected from NR’, CR’, S or O, whereby at least one Y is NR;

R' is selected from hydrogen, trimethylsilyl, C,-Cg-alkyl, OR®, C(O)OR®, NR'R®, SR®
. NR7S(O)(O)R’, NR'C(O)R®, NR'C(O)NR’R?, NR’C(0Q)OR®, NR'C(0)C(O)OR?, C;-
Cs-alkyl-NR’R”, C,-Cs-alkyl-heterocycloalkyl or C4-C, alkyl-(OR’),;

R®, R” and R%are independ'ently selected from hydrogen, C;1-C1o alkyl, C3-Cio
cycloalkyl, aryl, heteroaryl, heterocycloalkyl, C;-C, alkyl-C(O)OR’, C;-C,4 alkytl-
OR’, C;-Cs-alkyl-NR'R”, C;-Cy-alkyl-heterocycloalkyl, C-C;4 alkyl-(OR’), or C4-C,4
alkyl-C(O)NR’R”, wherein said alkyl, cycloalk;}l, aryl, heteroaryl heterocycioalkyl,
and alkyl-heterocycloalkyl is substituted or unsubstituted; or ‘

R” and R® can be taken together with the atom to which they are attached to form a 4
to 10-membered heteroaryl or heterocyclic ring, each of which is substituted or
unsubstituted;
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and al kyl - heterocycl oal kyl is substituted or
unsubstituted; or R7 and R8 can be taken together with

W0 b@7at3se t o whi ch they are attached to form aP@r/us2007/009456

10- nenbered heteroaryl or heterocyclic ring, each of
which is substituted or unsubstituted; R and R' are

i ndependently sel ected from hydrogen, C C6-al kyl or
aryl, wherein said alkyl or aryl is substituted or
unsubstituted; or R and R' can be taken .together
with the atomto which they are attached-to forma 4
to 10-nenbered heteroaryl or he®erocyclic ring, each
of which is substituted or unsubstituted; and nis O
to 2. In preferred enmbodi nents, the variants have the

Rl 2hd ﬁw'a'?@ lrﬁ‘ﬁ%@h@é}ﬁw Rlectey ﬁ&Jn HRsheh! ooty DRAMRE wherein said
NR/C(O R6 or SR6; rings A a re optionally and

i nde @W'|I§S§9ﬂ§wietﬂlﬂféﬂa%st'&ﬂ ‘dfe or m)re

%rg%bl” E;g,ta g:‘tg'Fédi)‘i%% s‘i_:.aeg ?VC{FI tat 9 nhélryl \&I’Rlcd:h Hy}? arg’ a’ctaché)dr toforma 4 to
i ndepeneiebeieﬁ lrse&éreatyedr hetemdyyldxmleacm:mi \&hlct) is bldgdtifuted or
Cl-4 alkyl-OrR, ClL-C4
al kgﬁ %ﬁted NN kyl-NR R', Cl-C4 alkyl- C(ONR R’
or -C4 alkyl-C(ONR R'; wherein said alkyl is
ns%@ét)l& uted or unsubstitut ed; or R7 and R8 can be -

taken together with th t h . th
'%PWF%GWBO?"M"% tige v %’&%&%P@@ W\g?%'f P e@?‘ﬁaﬁg with

1r or at om which is
§?'?‘f‘tﬁfj @%%Fﬁn@ﬁe@t’ |'\ﬁ:g?ééa§h preferably said cyclic
n%@g a\nd Y BB lér@ﬁ{/ and independently substituted at any one or more
substitutable ring carbon atoms with F, Cl, |, Br or phenyl; preferably F or |;

| R, R’ and R®are independently selected from hydrogen, C-Cy, alkyl, C;-C,4 alkyl-

C(O)OR’, C;-C4alkyl-OR’, C;-C, alkyl-(OR’),, C+-Cs-alkyl-NR’R”, C4-C,4 alky!-
C(O)NR’R” or G;-C, alkyl-C(O)NR’'R”, wherein said alky) is substituted or
unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form a 6-
membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom, which
is substituted or unsubstituted; preferably said cyclic ring is morpholinyl,

piperidinyl or piperazinyl;
R’ and R” are independently either hydrogen.or C;-Cg-alkyl; or
R'and R” can be taken together with the atom to which they are attached to form a 6-

membered heterocyciic ring with 1 or 2 N atoms and optionally an O atom, which
is substituted or unsubstituted.

As set forth above, the variants of each of R', R®, R?, R®, R and R” are optionally
substituted. In this case they are independently substituted with 1 to 5, preferably 1 to
3, more preferably 1 or 2 groups, independently selected from halogen, cyano, nitro,

. CFs, CHF», CHgF, OCF3z, OCHF,, OCH,F, SCF3, SCHF,, SCH,F, azido, amino,

aminosulfonyl, sulfonylamine, sulfanyl, sulfonyl,.sulfinyl, sulfonyloxy, acyl, acyloxy,
carboxy, alkoxy or hydroxyl, preferably halogen, cyano, nitro, alkoxy, hydroxy!, CFs,
CHF,, CHoF, OCFs,, OCHF,, OCH,F, SCF3, SCHF,, SCH,F, azido, more preferably
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pi peridinyl or piperazinyl; R and R' are
i ndependently either hydrogen .or C-i-C6-al kyl; or

woR@nd2336 can be taken together wi th the atom PCT/WR20011009456

they are attached to forma 6- nenbered heterocyclic
ring wwth 1 or 2 N atons and optionally an O atom
which is substituted or unsubstituted. As set forth
above, the variants of each of Rl, R6, R7, R8, R and
R' are optionally substituted. In this case they are
i ndependently substituted with 1 to 5, preferably 1 to
3, nore preferably 1 or 2 groups,- i ndependently
sel ected from hal ogen, cyano, nitro, CF3, CHF2, CH2F,
OCF3, OCHF2, OCH2F, SCF3, SCHF2,. SCH2F, azi do, am no,
héﬁpﬁ %}JIaBS ro, GF) Tcuw) é'l‘que@c%u'ééﬂﬁ +OGHLE, O&m’#ﬁ SCHF,, SCH,F,
on oXy, acy acyl oxy, ~car boxy, koxy
Gt Wﬁ@mWHz %Mﬂ@*@ﬂ)zy hal ogen, cyano, nitro, alkoxy,
hydroxyl, CF3, CHF2, CH2F, OCF3, OCHF2, OCH2F SCF3,
|r$@|ﬂ’e:3mb8@h|?dﬁt tag iirl@ntiom peovideaf @nadduptialbb Germulayino,
nitro, CF3, CHF2, CH2F, OCF3, OCHF2, OCH2F, SCF3,
SCHF2, SCH2F, OH, et hoxy, NH2 or N(nmethyl). 2. In one
enbodi nent, the mveﬁ(tqun provi des conpounds of
For mul a (I)z as J2¥s tautoners, pharmaceutically
3 saI‘Lls and pharmaceut i caIIy active
derivatiyas t wherein: Each Y is independantly

sel ecte m N " or O whereby at least one Y is
NR ; el ected _£kom, hydrfagenyla ) C - al kyl , ORG,
NR7F®,” SR8” orR R7S(N))(cﬂa NR7C( O) R6; NR7C( 0) NR7R6;
NR7C( O ORS6;

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically active
derivatives thereof,

wherein:

Each Y is independantly selected from NR’, CR” or O, whereby at leastone Y is NR’;

- R' is selected from hydrogen, C;-Ce-alkyl, OR®, NR'R, SR® or NR’S(O)(O)R’,

NRC(O)R®; NR’C(O)NR’R®; NR'C(O)OR®;

‘R?is halogen;

R?® is selected from Cl, F or |;

R*and R°® are independently selected from hydrogen, halogen, C4-Cs alkyl or C;-Cs
alkoxy, wherein said alkyl or alkoxy is substituted or unsubstituted;

R®, R” and R®are independently selected from hydrogen, C;-Cyo alkyl, C3-Cio
cycloalkyl, aryl, heteroaryl, heterocycloalkyl; C+-C, alkyl-C(O)OR’, C4-C4 alkyl-OR’
or C;-C, alkyl-C(O)NR’R”, wherein said alkyl, cycloalkyl, aryl, heteroaryl and
heterocyclyl is substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form a 4
to 10-membered heteroaryl or heterocyclic ring, each of which is substituted or
unsubstituted; and

R’ and R” are independently selected from hydrogen, C;-Cg alkyl or aryl, wherein said
alkyl or aryl is substituted or unsubstituted.

in preferred embodiments, the variants have the following meanings:

7
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R2 is halogen; R3 is selected fromd, For |I; R4 and

R5 are independently selected from hydrogen, hal ogen,
w@2602823Bkyl or Cl-C6 al koxy, wherein said al kpCT/082007/009456

al koxy is substituted or unsubstituted; R6, R7 and R8

are i ndependently selected from hydrogen, C1-C10

al kyl, C3-Cl10 cycl oal kyl, aryl, heteroaryl,

het er ocycl oal kyl, Cl1-C4 al ky!-C(O OR Cl1-C4 al kyl -

or Cl1-C4 alkyl-C(ONR R', wherein said al kyl,

cycl oal kyl, aryl, heteroaryl and heterocyclyl is

substituted or unsubstituted; ors-R7 and RB can be

taken together with the atomto which they are

attached to forma 4 to 10-menbered heteroaryl or

g%g&gawogn blﬁﬁgwgqﬂ& ®fe.whi ch is substituted or
unsu

strtuted; and and R' are independently

H%Ié%créaédfrbwwm@.gsﬁprémme@aﬂsm or aryl, wherein
said al kyl or aryl is substituted or unsubstltuted. In

RO rsedetsdted frerbp dCireai 6-Ch hikyl aréfaribty Maiea; t he fol | owi ng
meani ngs: R1L is selected from OR6, NR7/R8 or SR6; R2 is
Ré ehd Y ede irrdapeﬁdermy,emeohyCBpgenppeCeﬂalallvl Reefierally Rkand R° are
IS %gh'%cg% d fromF, G, | or Cl-C6 al kyl, preferably
[ 4and RS are independently ei t her hydr ogen or

Hel Rﬁﬁn@hwe mBéSérﬁj’e%'ﬂ% geneéte@%nﬁi%yafro@enydr QQ,eeﬂkyl R6,-cReikyl-

and R8 are inde 'y sel ected Ci"
C1- 4O QRkyFC (ﬁ*'kw%|9{ﬁv0d'b)'@é0)f\'6ﬁ hgraly Paigkelkps
Cl- elbétitMed rAndBodituteth@r ei n said al kyl is -

R’ and R® can be taken together with the atom to which they are attached to form a 6-
membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom, which
is substituted or unsubstituted; preferably said cyclic ring is morpholinyl,
piperidinyl or piperazinyl;

R’ and R” are independantly either hydrogen or C;-Cg-alkyl.

As set forth above, the variants of each of R*, R%, R®, R”, R®, R and R” are optionally
substituted. In this case they are independently substituted with 1 to 5, preferably 1 to
3, more preferably 1 or 2 groups, independently selected from halogen, cyano, nitro,
CF3;, CHF,, CH.F, OCF;, OCHF,, OCH.F, SCF3, SCHF;, SCH.F, azido, amino,
aminosulfonyl, sulfonylamine, sulfanyl, sulfonyl, sulfinyl, sulfonyloxy, acyl, acyloxy,
carboxy, alkoxy or hydroxyl, preferably halogen, cyano, nitro, alkoxy, hydroxyl, CFs,
CHF», CHsF, OCF3, OCHF,, OCH,F, SCF3, SCHF,, SCH,F, azido, more preferably
halogen, cyano, nitro, CF3;, CHF,, CH,F, OCF3, OCHF,, OCH,F, SCF3;, SCHF,, SCH,F,
OH, methoxy, NH, or N(methyl).

In one embodiment, the invention provides compounds of Formula @n:

1

R

—N

Formula (ll) .



substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are
w@raoaakas t o forma 6- nmenbered heterocyclic rPEmUBRINTI009456
1 or 2 Natonms and optionally an O atom which is
substituted or unsubstituted; preferably said cyclic
ring is norpholinyl, piperidinyl or piperazinyl; R
and R' are independantly either hydrogen or
C -C6-alkyl. As set forth above, the variants of each
of R4, R5, R6, R7, R, R and R' are optionally
substituted. In this case they ar€e i ndependently
substituted with 1 to 5, preferably 1 to 3, nore
preferably 1 or 2 groups, independently selected from
: ' ﬁmﬁf 3, OCHF2,
PGl S Eari (T Rro s e
am nosul fonyl, sul f-onyl am ne, sul fanyl, sulfonyl,
sul finyl, sulfonyloxy, acyl, acyloxy, carboxy, al koxy
or hydroxyl, preferably hal ogen, cyano, nitro, alkoxy,
hydr oxyl, CF3, 2, CH2F, OCF3, OCHF2,.0OCH2F, SCF3,
SCHF2, SCH2F, azi dp, nore preferably hal ogen, cyano,
nitro, CF3, CHF2, , OCF3, OCHF2, OCH2F, SCF3,
SCHF2, SCH2F, OHSretppxy, NH2 or N(nethyl)2. In one
enbodi merff, the invEention provides conpounds of
Formul a ( ormula (lI1) 8or alternatively conpounds
mula (lib) Formula (Ha) Fornmula

Formula (lia)

1
R
/,N‘N
N
F
N
AN
5 — . Formula (11b)
I R N R

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically active
derivatives thereof,

the variables in Formula (1), Formula (lla) and Formula (llb) are defined as follows:
Y in Formula (ll) is either NR’ or O;

R’ is selected from hydrogen, trimethylsilyl, C,-Ce-alkyl, OR®, C(O)OR®, NR'R®, SRS,
-NR’S(0)(O)R’, NR’C(O)R®, NR’C(O)NR’R®, NR'C(O)OR®, NR’C(0)C(0O)OR?®, C;-
Cs-alkyl-NR’R", C4-Cy-alkyl-heterocycloalkyl or C4-C, alkyl-(OR")n;

R2is selected from halogen, C;-Cg-alkyl or ORE;
R? is selected from halogen, trimethylsilyl, C4-Cs-alkyl or OR®;

R*and R°® are independently selected from hydrogen, halogen, C;-Cs alkyl or C-Cg
alkoxy, wherein said alkyl or alkoxy is substituted or unsubstituted;
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as well as tautoners, pharmaceutically acceptable
salts and pharnaceutically active derivatives thereof,

wao b®7aza98@bl es in Forrmula (11), Fornula (Ha) aPdr/us2007/009456

Formula (lib) are defined as follows: Y in Formula
(I'l') is either NR or O Rl is selected from hydrogen,
trimethylsilyl, G-C6-alkyl, OR6, C(O OR6, NR7R8, SR6,
NR7S(O (O R, NR7C(O R6, NR7C(O) NR7R6, NR7C(O) OR6,
NR7C(O C(O OR 6, Cl- C4-al kyl -NR R",

d- Cral kyl - heterocycl oal kyl or C1-C4 alkyl-(OR) n; R2
is selected fromhal ogen, O C -abkyl or ORG6; R3 is
sel ected from hal ogen, trinethylsilyl, CC -alkyl or
OR6; R4 and R5 are independently selected from

Rhy,gb: ée’rlgﬁﬁas aa{éghéa’elﬁiféhdeﬁly @ﬁ%}%@)ﬁlono hy&é?iﬁfual-@{a)éykyl C3-Co
(s UHSIoRkY B0/ S IRP P P EAF 2 R Do AL PO o B By ok
f r onoRy &, Queskyl IR 61,0C ACknlkyl-kSetsyclopikyio 1G4 lajkya (QR’), or C1-Cq
Ig;it %ﬁ@{c}i@mﬂ&ﬁ ?1% %\%g{c%)}/#){l“&%hgﬁwﬁlaw,l ﬁ&g@ag/?,\ heterocycloalkyl,
CM - adridydlkyidteterocyatoaiaf! Itg/isubs@m,ﬁ@loaumy.lbsﬂmo), oh or

Cl-4 alkyl-C(ONR R, wherein said al kyl, cycloal kyi
Riayd R°resndyeotakgm togﬁm%mtj’y@p@é@my@ whighdhey are attached to forma 4

al kyl,-1ehempesd I‘t@ér‘@é"yl loP hatdhsdyclid HiRg eh of which is substituted or

unsubsti t ut ed; and R8 can be taken together with
the wsshstitytagh | ch they are attached to forma 4 to

AR e GuiRere Bl e BBl O+ S SFARy inerein seta

[ ndeﬂEyid:erawlys sidistintted of vosnbistittexjeon, Ci - C 6- al kyl or
aryl, wherein said alkyl or aryl is substituted or
RiarcLB% can be éakendegether with the atom to which they are attached to form a 4 to

10-membered heteroaryl or heterocyclic ring, each of which is substituted or

unsubstituted; and

nis0Oto 2.

In preferred embodiments, the variants in Formula (lla) and Formula (lib) have the

" following meanings:

R'is selected from OR®, NR'R® or SR,
R2is selected from F, Cl, | or Br; preferably R® is F;
R3is selected from F, Cl or |, preferably R%is I;

R*and R® are independently either hydrogen or C-Cs alkyl, preferably R* and R® are
hydrogen; .

R®, R? and R® are independently selected from hydrogen, C;-Cs alkyl, C1-C4 alkyl-
C(O)OR’, C-C, alkyl-OR’ or C4-C, alkyl-C(O)NR'R", wherein said alkyl is
substituted or unsubstituted; or

R? and R® can be taken together'with the atom to which they are attached to form a 6-
membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom, which
is substituted or unsubstituted; preferably said cyclic ring is morpholinyl,
piperidiny! or piperazinyl; ‘

R’ and R” are indepehdently either hydrogen or C;-Cg-aikyl; or

10
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R and R' can be taken together with the atomto which
they are attached to forma 4 to 10-nenbered

whedoenes®se| or heterocyclic ring, each of whi chCT/ES2007/009456

substituted or unsubstituted; and nis O to 2. In
preferred enbodi nents, the variants in Fornula (Ua)
and Fornmula (lib) have the followi ng neanings: Rl is
sel ected from OR6, NR7R8 or SR6; R2 is selected from
F, d, | or Br; preferably R2 is F; R3 is selected
fromF, O or |, preferably R3is |I; R4 and RS are

i ndependently either hydrogen en1Cl-C6 al kyl,
preferably R4 and Rs are hydrogen; R6, R7 and R8 are
i ndependent |y sel ected from hydrogen, C1-G 0O al kyl,

R Stk e i B e e S o

uns mqe{rgﬁ ggterqﬁycp@rnag]ympgg AN OPB%“H @lnd%afcwl which

the.sagm.md/wmubbmuteare attached to forma 6-
menbered heterocyclic ring wwth 1 or 2 N atons and
Agret for Abovanthd \atriems afteiach of B* Fh &) RURSIRoand R” are optionally

H@sstgtz%{ﬂ ithl‘{f:%dcasg rtl?é I%k?.hé’ g%ﬂbgn@yﬁjdsﬁtl{téd‘%]thﬁ to SRpreferably 1to

3 mem@abw ol 2 Bmumy@ﬁglg@me@tly V splegtort framha aameeem'aae nitro,
gaggplﬁ Qﬂ-@}lﬂq%gcﬁr% gﬂbn{iﬂeo@-gm serMBehFS, 'SDHQW 8zido, amino,
aminosulfonyl, sulfonylamine, sulfanyl, sulfonyl, sulfinyl, sulfonyloxy, acyl, acyloxy,
carboxy, alkoxy or hydroxyl, preferably halogen, cyano, nitro, alkoxy, hydroxyl, CFs,
CHF,, CH,F, OCF;, OCHF,, OCH,F, SCF3, SCHF,, SCH,F, azido, more preferably
halogen, cyano, nitro, CFz, CHF,, CH,F, OCF3, OCHF;, OCH,F, SCF;, SCHF,, SCHF,

OH, methoxy, NH, or N(methy'l)g.

In another embodiment, the invention provides compounds of Formula (111):

R‘I

\
—N

Formuia (l1I)

or alternatively compounds of Formula (llia) or Formula (ilib)

11
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15

menbered heterocyclic ring with 1 or 2 N atons and
optionally an O atom which is substituted or

woraahsiBe ut ed. As set forth above, the vari anP&T/U82007/009456

each of R4, R5, R6, R7, R8, R and R' are optionally

substituted. In this case they are independently

substituted with 1 to 5, preferably 1 to 3, nore

preferably 1 or 2 groups, independently selected from

hal ogen, cyano, nitro, CF3, CHF 2, C H2F1 OCF 3, OCHF

2, OCH 2F, SCF 3, SCHF 2, SCH 2F, azido, am no

am nosul fonyl, sul fonyl am ne, sypftanyl, sulfonyl,

sul finyl, sulfonyloxy, acyl, acyloxy, carboxy, alkoxy

or hydroxyl, preferably hal ogen, cyano, nitro, al koxy,

hydr oxyl , c E3, CHF 2, CH2F, OCF 3, OCHF 2, OCH 2F,

SCF 3, SCHFFi SCH 2F, azido, nore preferably halogen,

cyano, nitro, >CE CHF 2, CH2F, OCF 3, OCHF 2, OCH 2F

SCF 3, SCHF 2 2F, OH, nethoxy, NH2 o r N(nethyl)
gzanother decdlnent the invention provides

conp undsf@f Far mul a (111) Formula (I11) or

al terpati gupounds of Formula (llia) or Fornula

(11 mul al(llia) Formula (I M) as well as

Ny actRVve derivatives t hereof, the
variables in Forrmula (I11), Formula (Ilia) and Formul a
(U Db) are defined as follows: Y in Formula (I11l) is
either Oor NR;

R1

- N=y
N =
F
N
. X
5 - 4 Formula (ll1b)
| R N R

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically active '
derivatives thereof,

the variables in Formula (lll), Formula (llla) and Formula (lllb) are defined as follows:
Y in Formula (111} is either O or NR’; '

R’ is selected from hydrogen, trimethylsilyl, C-Ce-alkyl, OR®, C(O)OR®, NR'R®,
SRE, NR’S(0)(O)R’, NR’C(O)R®, NR’G(O)NR'R®, NR'C(O)OR°,

- NR’C(0)C(O)ORS®, C4-Calkyl-NR’R”, Cy-Cg-alkyl-heterocycloalkyl or Q1-C4 alkyl-
(OR)n;

R*and R°® are independently selected from hydrogen, halogen, C4-Cs alkyl or C;-
Cs alkoxy, wherein said alkyl or alkoxy is substituted or unsubstituted;

RE, R” and R®are independently selected from hydrogen, C-Cy; alkyl, C3-C1o
cycloalkyl, aryl, heteroaryl, heterocycloalkyl, C4-C, alkyl-C(O)OR’, C;-C,4 alkyl-
OR’, C-C4-alkyl-NR'R", C,-C,4-alkyl-heterocycloalkyl, C-C,4alkyl-(OR"), or C4-Cy

12



Rl is selected from hydrogen, trinethylsilyl,
d- Ce-al kyl, OR6, C(OOR 6, NR7R8, SR6, NR7/S(O(OR,
WORNZALI¥B 6, NR7C(O) NR 7R6, NR7C(O) OR 6, NR7C(E)TZU00R09456
6, d-Cralkyl-NR R', CrCral kyl - heterocycl oal kyl or
Cl-C4 alkyl- R4 and R5 are independently selected from
hydr ogen, hal ogen, G -C 6 al kyl or Cl- C6 al koxy,
wherein said al kyl or al koxy is substituted or
unsubstituted; R6, R7 and R8 are independently
sel ected from hydrogen, C1-C 0 alkyl, C3-C O
cycl oal kyl, aryl, heteroaryl, h&erocycloal kyl, Cl-C4
alkyl-C(OOR, ClI-C4 alkyl- OR1l, CrOalkyl-NR R, Cr
C4- al kyl - heterocycl oal kyl, ClL-C4 alkyl-(OR) n or
- C1- 1 J 2 I eydloBRyI dargl, kiteroaryl, heterocycloalkyl,
%ﬁ@m RE(HERaid Mﬂ, BjdlodRyiCargl, Kiteroary ycloalky

cyc aryl, heteroar et erocycl oal, kyl , and
al k§nd plvEPeieiRERRIYIIS Suodiiiisedior pgupsifutes: o
unsubstituted; or R7 and R8 can be taken together wth
the atomto which they are attached to forma 4 to

10- . Lo T« _
ARG R BE B0 sy E LRI i 1 B8 o 24
5  ar etd Wiepentirad hetesedngcardterosysiinyngogas! ofarhieh i gybgijiuted or

or lbstitteseldy sai d al kyl or aryl is substituted or
t ar - .
uns%@éktj?stlut ed; or Rand R' can be taken together with

'Hti gﬁd ﬁ”%mgje\#@'thaautml eo@écﬁft:@:nt m@b@gbqu; C,iGyFatky o#altf]yd), v]\tlherein said
- ered het eroar or heterocyclic ring, each o
whi gﬁg})gr %‘Ub‘?ﬁ“gﬁ'ft@‘f&ﬂ ”ﬂ'ﬁgt&%@t’ﬁegu?red; and nis 0 to

2. | ferr ] . ' S L. EQr

(1 IFE?P%E( 4C oﬁ%ﬁﬁg&??%%g{}%ﬁﬁg&m {oAMich tHey é?% 'Q&.E@hed t? form
10 a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted

or unsubstituted; and
nis O to 2.

in preferred embodiments, the variants in Formula (llla) and Formula (Ilib) have the
following meanings:

15 R'is selected from OR® NR’R® or SR5;

Ré, R” and R®are independently selected from hydrogen, C-Cy, alkyl, C1-C, alky!-
C(O)OR', C4-C4 alkyl-OR’ or C4-C, alkyl-C(O)NR'R”, wherein said alkyl is
substituted or unsubstituted; or

R” and R® can be taken together with the atom to which they are attached to form a 6

20 membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom, which
| is substituted or unsubstituted; preferably said cyclic ring is morpholinyl,
piperidinyl or piperazinyl;

R’ and R” ‘are independently either hydrogen or C4-Cg-alkyl.

As said above.R?, R”, R®, R and R” are optionally substituted. In this case they are
25 independently substituted as described above.

In a preferred embodiment, the invention provides compounds of the Formulae (IVa) or
(Vb):

13
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followi ng neanings: Rl is selected from OR6, NR7R8 or
SR6; R6, R7 and R8are independently selected from

why@roepese Cl- C10 al kyl, G -C 4 al kyl - C(O OR pCTLS1847/009456

alkyl-OR or Cl-C4 alkyl-C(ONR R', wherein said al kyl
IS substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are
attached to forma 6 nenbered heterocyclic ring with 1
or 2 N atons and optionally an O atom which is
substituted or unsubstituted; preferably said cyclic
ring i s norpholinyl, piperidinyHh4er piperazinyl; R
and R' are independently either hydrogen or As sai d
above-R6, R7, R8, R and R' are optionally
substituted_1In'this case they are independently
substituted.'as descri bed above. In a pref\erred
enbodi nent, tAaen nvention provides conpo of the
For mul ae (Ivh)/ph (1Vb): 13Fornul a (IV@MVFormula

(1 Vb as wel lyas tautoners, phannaceutlc
acceotablﬁ salfts and pharnaceutlcally
dertVva of , wherein R

methyl.silyl, Gi-C 1, (O OR6,
0(OR, NR7 NR7 7R6,
NR7C( O) OR6.

Formula (1Va) Formula (IVb)-

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically active

derivatives thereof,
wherein

R is selected from hydrogen, trimethylsilyl, C,-Cs-alkyl, OR®, C(O)OR®, NR'R?,
SR®, NR’S(0)(O)R’, NR’C(O)R®, NR'C(O)NR’R®, NR'C(O)OR®,
NR’C(O)C(O)ORS®, C}-C4-alkyI-N R'R", C,-C,-alkyl-heterocycloalkyl or C;-C, alkyl-
{OR)y;

R, R” and R®are independently selected from hydrogen, C;-C1 alkyl, Cs-C1o
cycloalkyl, aryl, heteroaryl, heterocycloalkyl, C-C, alkyl-C(O)OR’, C4-C, alkyl-
OR’, C;-C;-alkyl-NR'R", C;-C,-alkyl-heterocycloalkyl, C,-C, alkyl-(OR’), or C4-C,4
alkyl-C(O)NR'R", wherein said alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl,
and alkyl-heterocycloalkyl is substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form a 4
to 10-membered heteroaryl or heterocyclic ring, each of which is substituted or
unsubstituted; and '

R’ and R” are independently selected from hydrogen, C-Cg-alkyl or aryl, wherein said
alkyl or aryl is substituted or unsubstituted; or

R'and R” can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
.or unsubstituted; and

nis 0 to 2.

14
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NR7C(O C(O OR 6, d-Cral kyl-NR R",
Cr-al kyl - heterocycl oal kyl or Cl1-C4 al kyl- (OR n; RS,

wWRZo0aneBIR8 ar e i ndependently sel ected from hydpOnEs2007/009456

G -C 10 al kyl, C3-C10 cycl oal kyl, aryl, heteroaryl,
het erocycl oal kyl, Cl1-C4 alkyl-C(OOR, Cl-C4 al kyl -
OR, Cl-C4-alkyl-NR I R", Cralkyl-heterocycl oal kyl
Cl-C4 alkyl-(OR) nor Cl-C4 alkyl-C(ONR R', wherein
said al kyl, cycloal kyl, aryl, heteroaryl,

het erocycl oal kyl , and al kyl - het erocycl oal kyl is
substituted or unsubstituted; onsR7 and Ra can be
taken together with the atomto which they are
attached to forma 4 to 10-nenbered heteroaryl or
heterocyclic ring, each of which is substituted or
unsubstituted; and R and R' are independently

I® %P&éﬁré@ efn{walirhyrﬁé OofRNvarkmtsLinaF &ihui@(1\ad) ¥ind Pérediga (IVb) have the
said al kyl or aryl is substituted or unsubstituted; or

folowinp WeapiREShe taken together with the atomto whi ch
ar.e tta §dordan@ 4 to 10-nmenbered
F{1 %c?lsgtleg rog 6E§th9R & §;’q

terocycllc ring, each of which is-

ﬁuﬁsgh& B g n@eeb’éméhﬁﬁ %EI%E@@ fréth ﬂ%l@ro'gén Q& QC%' alllﬁ C4 alkyl-

red e variants in

and CF(@()@E’! &1(¢W§Y|me%‘ﬁ%aﬂm P@)N@’%‘Hh?rﬁtj“ssa' 'kﬁ/ is

sel agbelufddyn ARGosthiRéRE0r SR6; R6, R7 and R8 are
i ndependent |y sel ect ed from hydrogen, Cl-C 0 al ky'.

FClariddRBedeybe taken together with the atom to which they are attached to form a 6-
membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom, which
is substituted or unsubstituted; preferably said cyclic ring is morpholiny!,
piperidinyl ’or piperazinyl;

R’ and R” are independently either hydrogen or C;-Cg-alkyl; or

R’ and R” can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted.

As said above R®, R’, R?, Rand R"” are optionally substituted. In this case they are
independently substituted as described above.

Compounds according to Formula (1) include in particular those selected from of the
group consisting of:

5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl]-3H-[1,3,4]oxadiazol-2-one,
[4-(5-Amino-[1,3,4]oxadiazol-2-yl)-pyridin-3-yl}-(2-fluoro-4-iodo-phenyl)-amine,
5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi}-3H-[1,3,4Joxadiazole-2-thione,
5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi]-2,4-dihydro-[1,2,4]triazol-3-one,
(2-Fluoro-4-iodo-phenyl)-[4-(5-methyisulfanyl-[1,3,4]oxadiazol-2-yl)-pyridin-3-yl]-amine,
and '
(2-Fluoro-4-iodo-phenyl)-{4-(5-morpholin-4-yi-[1,3,4]oxadiazol-2-yl)-pyridin-3-yl]-amine.

The employed terms have independently the meaning as described below:
A “substitutable ring carbon atom” in an aromatic group is a ring carbon bonded to a
hydrogen atom. The hydrogen can be optionally replaced with a suitable substituent
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CCOOR, CI-C4 alkyl-OR, C1-C4 alkyl-C(ONR R',
wherein said alkyl is substituted or unsubstituted; or
wWRZ00aneB9R8 can be taken together with the atonPCDUSINTINI4S6
they are attached to forma 6- menbered heterocyclic
ring with 1 or 2 N atons and optionally an O atom
which is substituted or unsubstituted; preferably said
cyclic ring is morpholinyl, piperidinyl or
pi perazinyl; R and R' are independently either
hydrogen or G -G -alkyl; or R and R' can be taken
together with the atomto whichighey are attached to
forma 6-nmenbered heterocyclic ring with 1 or 2 N
atons and optionally an O atom which is substituted

g%ﬁjgygﬁlﬂ@,sﬁ'\iett]‘é‘;rﬁd‘s Birabid ¥§rb§_ﬁaat5m’ d3Rs fAneciftle ring carbon

t | t1tut .
o bRt HE ISpiah DR AORAGRGS BE S addiion, “substiutable
i ARGl st G dROrid P carBbAddmé Whenrthé wtracture depicts that they are

particul ar those selected fromof the group consisting
alpgady attached to a moiety other than hydrogen. Thus, the carbon atom bonded to R2

inestrdetlita HomUR: dn 1i9¢er BhelvirmtabR) rily Gishh N withinl the Ihedring of the
, 3, 4] oxadi azol - 2-one' [ 4- (‘5-Am no-[ 1

terng, la;&x%aﬁ%%?f-ef‘-:yj )-pyridin-3-yl]-(2-fl uoro-4-i odo- ph

& n - y : ) . , . . '
@-%_—@%yl,;?%%;s&p pqrbod'sl_eahglﬁlylll groups, Ssa\srgﬁ 14010 Lf_a)r/l?cin_ %tlc_)l_rrtslThls term
is, 8xathplifiedi iy gteeipd-suchoxee methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
te?ﬁ%%yéﬁ-lﬁé%raﬁfftﬂaggg] Bgeégﬁrélleﬁy RE)-CRY fnirreferé! th-rdodoviklent alky!
g(pR| haying: 110 ddcamRsmyioms; indusiing {GyPstalkdngroype and heptyl, ocyl,
nanit] 6a8h&7 0lindeddnbyPYh didticZabibyl- GIBUPE, andC,-C.o -alkyl” refers to

monovalent alkyl groups having 1 to 10 carbon atoms, “C4-Cg -alkyl” refers to
monovalent alkyl groups having 1 to 8 carbon atoms and “Ci-Cs-alkyl” refers to
monovalent alkyl groups having 1 te'5 carbon atoms.

“Heteroalkyl” refers to C;-Cip —alkyl, preferably C+-Cs -—alkyl, wherein at least one
carbon has 'been replaced by a heteroatom selected from O, N or S, including 2-
methoxy ethyl.

“Aryl” refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Aryl
include phenyl, naphthyi, phenantrenyl and the like.

“C.-Cs-alkyl aryl” refers to aryl groups having a C;-Ce-alkyl substituent, including methyl.
phenyl, ethyl phenyl and the like.

“Aryl C;-Ce-alkyl” refers to Ci-Ce-alkyl groups having an aryl substituent, including
benzyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, pyrimidinyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
-thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4- .
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1 ,2,3-trié;zinyl,
benzofuryl, [2,3-dihydrolbenzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl,
isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazoly!, imidazo[1,2-a]pyridyl,
benzothiazolyl, benzoxa-zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl,
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(2- Fl uor o- 4-i odo- phenyl ) -[4-(5-norpholin-4-yl-[1
, 3, 4] oxadi azol - 2-yl ) -pyridi n-3-yl]-am ne. The enpl oyed
WO eona239a6/e | ndependent |y t he meani ng as descrP@BEUS2007/009456
bel ow. A "substitutable ring carbon atont in an
aromatic group is a ring carbon bonded to a hydrogen
atom The hydrogen can be optionally replaced with a
sui tabl e substituent 15group. Thus, the term
"substitutable ring carbon atoni does not include ring
carbon atons which are shared when two aromatic rings
are fused. In addition, "substitmutable ring atonf does
not include ring carbon atons when the structure
depicts that they are already attached to a noiety

c'lp'h&%[ H%ﬁ oqubﬁ’ gﬁgﬁldo-fg Hsb]p)tlrhﬁ/l Cﬁirmf'&! %r{éﬁ? dﬁﬁildbﬂ CBb]pyndyl
avinalyl, 43 QﬂWnOWLt girazelne 1 I?e%ﬁrtﬁﬁa@fdr?%n?l@r 244 tﬁrah)gdrmsoqumolyl

pUHRA, A18N@hY; carbhzdWIOxatkatyl of BERZshuireiyionoval ent  al kyl
groups having 1 to 10 carbon atons. This termis

@Q‘@g@lkbﬁylﬁfbf@bé tg eyl Groops pﬂafdaﬁablwiawrgﬂwh 2 -geapyh atoms and
h%nﬁgg q?E%as‘té f,ﬁ{%s o!f %&%ﬁyldmsfﬂtﬁai Lﬁr)é“er?&e%@rlyl B%ps include

, et‘rmw(a@BﬁCHa) Iny2 pglp@upls(ah)dm%%#@‘lﬁ@ndé'ﬁ%h#ﬁ at, orrs
including "Ci-C 6 -al kyl" groups and heptyl, octy
"Gy Ik ERieI 1O auwwkﬁﬁew peaﬁ@raakyd@amwmg%t@@garéﬁ@ atoms and

\9111 Gt %aslahké"sﬁeﬁ Qiffeélﬁyﬂi)ﬂ’ WRRAAKalie) t prefdiiEd aikghySgroups include
awl\rknglto 10 carbon atons, " -alkyl" refers to

eFFt)’ﬁM ehi) &rmrgﬂr(&fﬁécﬂl Rg A ]]"? <% car bon atoms and

MR ENEY, W T Ty

hagihly\d singieaefngr(aly. ycycidBetyl) al kpitiplevbemdsnsedtringeds.g., cwgbornyl). Ca-
ar b Ikg}@ﬁclg Pﬂésgérﬁglegycgyhe@yhﬂbﬁ{oqml %%stﬁé ficd. ed from

“Heterocycloalkyl” refers to a Cz-Cg-cycloalkyl group according to the deflnltlon above,
in which up to 3 carbon atoms are replaced by heteroatoms chosen from the group
consisting of O, S, NR, R being defined as hydrogen or methyl. Heterocycloalkyl
include pyrrolidine, piperidine, piperazine, morpholine, tetrahydrofurane and the like.

“Acyl” refers to the group —C(O)R where R includes “C;-Cys-alkyl”, preferably “C4-Ce-
alkyl”, “aryl”, “heteroaryl”, “C;-Cg-cycloalkyl’, “heterocycloalkyl”, “aryl C;-Ce-alkyl”,
“heteroaryl C4-Cg-alkyl”, “Cs-Cg-cycloalkyl C4-Cg-alkyl” or “heterocycloalkyl C4-Cg-alkyl”.

“Acyloxy” refers to the group —OC(O)R where R includes H, “C1-Ce-alkyl”,"‘Cg—Cs—
alkenyl”, “Cp-Cg-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl®, “heferoaryl”, “aryl
C1-Cg-alkyl” or “heteroaryl C,-Ce-alkyl”, “aryl C,-Cs-alkenyl”, “heteroaryl C>-Ce-alkenyl”,
“aryl - Cp-Cg-alkynyl’, “heteroaryl Co-Ce-alkynyl”, “cycloalkyl Cy-Cs-alkyl”,
“heterocycloalkyl Cy- Cs-alkyl”

“Alkoxy” refers to the group —O-R where R includes “C;-Cg-alkyl” or “aryl” or “hetero-

aryl” or “aryl C4-Cs-alkyl” or “heteroaryl C;-Cg-alkyl”. Preferred alkoxy groups include for
example, methoxy, ethoxy, phenoxy and the like.

“Aminddarbonyl" refers to the g'roup ~C(O)NRR’ where each R, R’ includes
independently hydrogen or C;-Cg-alkyl or aryl or heteroaryl or “aryt C4-Cg-alkyl” or
“heteroaryl C1-Cg-alkyl”, including N-phenyl formamide.
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met hoxy ethyl. "Aryl" refers to an unsaturated
aromati c carbocyclic group of from®6 to 14 carbon
w@t@na239a¢i ng a single ring (e.g., phenyl) or PCI/UBMOB009456
condensed rings (e.g., naphthyl). Aryl include phenyl,
napht hyl , phenantrenyl and the like. "CrC -al kyl aryl”
refers to aryl groups having a CC -al kyl substituent,
i ncl udi ng et hyl phenyl, ethyl phenyl and the I|ike.
"Aryl CC -alkyl" refers to CC -al kyl groups having
an aryl substituent, including benzyl and the |iKke.
"Heteroaryl" refers to a nonocyedic heteroaromatic, or
a bicyclic or atricyclic fused-ring heteroaromatic
group. Particul ar exanpl es of heteroaromatic groups

“Acpfslrh'iqg” QB ré’%' {h3é ey '—NWC?(@)%}IQWM{%Y&  edOH FO! MI ’IS independently

Y t hi enyl dazo oxazo .
hy egerol yICi- %alhylm y1“CoiCotatkenybi yI | Czpiﬁp-é Jonyl Cs-Cs-Cycloa'kY'

“h’et@roéyéléémﬂ’ol"wya" ‘%e?eréa@r'l wfgznlcw-c,:6 él,k ' Br elxadwoamqulce-alkyl” “aryl

oxadj az
01'03 aAkW!idl ‘Qf{ﬁfy%/fy& é é@'?'.kﬁaﬁu ny‘?"’y ’-'ch'awmélm nyteroaryl Cz-Ce-
alkgmrQfevajdalkyll £, Gcehlkyd Fradibrecgcbalkyll C;1 Csalegihzof uryl ,
benzot hi enyl , benzotriazol yl, isobenzothienyl,
“Amihol’ yéfers oathadpbyd -NBR: whdet gach Beardd Ri igadnedgpandently hydrogen or

Zl N ul nazo

ot nbdaﬁc?[” ]or"‘%ry?’] ks +ar¥]lb%‘?z’@t Eﬂs%ﬁyl Xbll” &‘e'ﬂ.%eaalﬁﬂll'}@teroaryl” or
: in ul noxa
'“Cllﬁtﬂaﬂﬁbl pr mﬁteroggpqu" anﬁy\{her%ﬁ D3 tgg%?ﬁs,wﬁlagt)]e nitrogen atom

tdPWhicH Ahéy drebatiichiedYdan dptibhaig] #6rm-abd-Byhémpbredbte@kydioalkyi ring.
i soqui nolyl, tetrazolyl, 1,2,3,4-tetrahydroquinolyl,

“Juitdnglafnihe’t rreaéT;dds algmmH—NllSng, R'puréraydach R, eﬁ’lmhluqéa lndependently
hS bazol yJ‘ n penyl“ Ui nQ ) ,, -Cg-cycloalkyl”,
%Q EB- al KEnyf aﬁ( efers to6 Fé@ﬂ b%/)lc al B’rng Ca cyeloalty
“bred@iiogyclbalswi,2'aryd’, &%@p@mﬁ’ :éar(gh@ @gralkyl” or “heteroaryl C1 -Ce-alkyl”, “aryl
C,-Ce-alkenyl”, “heteroaryl C,-Cg-alkenyl”, “aryl Cp-Ce-alkynyl”, “heterocaryl C;-Cg-

alkyny!”, “cycloalkyl C4-Cs-alkyl”, “heterocycloalkyl C-Ce-alkyl”.

“Aminosulfo'nyl" refers to a group —SO,-NRR' where each R, R’ includes independently
hydrogen, “C;i-Cg-alkyl”,  “Co-Ce-alkenyl”’,  “Co-Cg-alkynyl”,  “Cs-Cg-cycloalkyl”,
“heterocycloalky!”, “aryl”, “heteroaryl”, “aryl C;-Ce-alkyl” or “heteroaryl C4-Cg-alky!”, “aryl
C.-Cs-alkenyl”, “heteroaryl C,-Cg-alkenyl”, “aryl C,-Ce-alkynyl”, “heteroaryl C-Ce-
alkynyl”, “cycloalkyl C;-Cs-alkyl”, “heterocycloalkyl C4-Cg-alkyl”. “

“Sulfonyloxy” refers to a group —OSO.-R wherein R is selected from H, “C;-Cg-alkyl”,
“C,4-Cg-alkyl” substituted with halogens, e.g., an —OS0,-CF; group, “C.-Cg-alkenyl”, “C-
Ce-alkynyl”, “Cg-Ce-cyclbalkyl”, “heterocycloélkyl”, “aryl”, “heteroaryl”, “C-Cg-alkyl aryl”

r “Cy-Cg-alkyl heteroaryl”, “Cp,-Cs-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “Cs-Cg-
alkynyl aryl”, “C,-Cgs-alkynylheteroaryl”, “C;-Ce-alkyl cycloalkyl”, “C;-Cg-alky!
‘heterocycloalky!”.

“Sulfonyl” refers to group “~SO,-R" wherein R is selected from H, “aryl’, “heteroaryl”,
“C,-Cg-alkyl”, “C4-Cg-alkyl” substituted with halogens, e.g., an —SOZ-CFa'gro'up, “Cp-Ceg-
alkenyl”, “C»-Ce-alkynyl”, “Cs-Cg-cycloalkyl”, “neterocycloalkyl”, “aryl”, “heteroaryl”, “C;-
Ce-alkyl aryl” or “Cy-Ce-alkyl heteroaryl”, “Co-Cg-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”;
“Cp-Cs-alkynyl aryl”, “C,-Cg-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl’, “C;-Cg-alkyl
heterocycloalkyl”. - '
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having at least 1 or 2 sites of al kenyl unsaturation.
Pref erabl e al kenyl groups include ethenyl (-CH=CH2)

wo2@peapenyl (allyl, -CH2CHECH2) and the | i kePCT/US2007/009456

"C2-C6-al kynyl" refers to al kynyl groups preferably
having from2 to 6 carbon atons and havi ng at | east
1-2 sites of al kynyl unsaturation, preferred al kynyl
groups include ethynyl (-CsCH), propargyl (-CH2CsCH),
and the like. "C3-C8-cycioal kyF refers to a saturated
carbocyclic group of from3 to 8 carbon atons having a
single ring (e.g., cyclohexyl) -ae-nultiple condensed
rings (e.g., norbornyl). C3- C -cycloal kyl include
cycl opentyl, cycl ohexyl, norbornyl and the |ike.

“sbl%g* Réi%‘“s' t%aé gvdup ‘L%f(é -ﬁ"we@elf;&a stéléé&leél@}dﬁ! I, gbg-@g-alkyl” 5G4

acco fi n| I on ove

Qﬁaﬁf"ﬁfb”ns%ﬁ%'ﬁﬁe‘ér"\éth' BalPgeRy Y- I‘?é‘t'e$9a@5fn§r%!ﬁ’os§ﬁcﬁ1aﬂﬁnyl" “Ca-Ce-
altyRyI8 LR L6V kyIM IhéxbrdayciBalkiiR, “aﬂ/lbehéwré@'ﬁd” nesl-@salkyl aryl” or

VY yl rocycl 0al -

g ?‘16@1%3.“ ?mwger%&%ﬁ Y EYlaz #?eé ﬂ@ﬁ@ﬂ%}eﬁ{géwl » “Co-Coralkynyl

arglt, '@l peatiyoyibeteraarg!” | ‘1t - G:d-aklkyl c'yéloylkyl”,r“éﬁfﬁsﬁlkﬁ hetezocycloalkyl”.
group -C(OR where Rincludes "Cr Cl2- aIkyI 4

“gp@aryi”amfgrs €1 -greups &R whegg yi} inclugies dt, oaﬁfypg-alkyl” “Cy-Ce-alkyl”

og_@gnéﬁ% §|¥k§éﬁ9ﬁb&y\}wth haﬁt?g{e’?:%océ’ ngalé‘b:F? » gro@pY ¥C.-Ce-alkenyl”, “Co-Ce-

: t
a3V et B O PSSO RP B e e BPISEGR Bl g2yl ary or
“@:-Ce il knyéieroaryAcmé;@yalkéﬁilarw" ‘T thealgeny pue{éaeé@)"R“oz-ce-alkynyl

a%r&%zagl %eroég/l"d “8(‘:&?1 83/}/ IWﬁbloaﬁ%zl” %1-85—§IE rWheterocycloalkyl”

Prhtaneldcwjfahyj@rdst include yethyisutisingl, ethyidulfanylaand the-lige.
6-al kyl " or "heteroaryl C C6-al kyr, "aryl

“Baloger’aretersyie ﬂuormpblpt;arbmm@an@@o ‘kenyl ", "aryl
C2- C6- al kynyl " heteroaryl C2- C6- al kynyl ",
“Cygre’ dQTG@FO e=Nos-al kyr, "heterocycl oal kyl Cr
C6- al kyl "

Where tautomerism, like e.g. keto-enol tautomerism, of compounds of the present
invention or their prodrugs may occur, the individual forms, like e.g. the keto and enol
form, are claimed separately and together as mixtures in any ratio. The same applies
for stereocisomers, like e.g. enantiomers, cis/trans isomers, conformers and the like.

Tautomers include but are not limited to the following structures:

N CH H
N/ §( B N/
Y’ T

SH
N e N,N\(

/

__<:)
___<;

/

~z

_</
_<;
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"Al koxy" refers to the group -O R where R includes
"d-C 6-alkyl"™ or "aryl" or "hetero aryl"” or "aryl d-C
wWoG2@i7kg3936 or "heteroaryl d-Ce-al kyl". PreferrePlCHURKINY009456
groups include for exanple, nethoxy, ethoxy, phenoxy

and the like. "Am nocarbonyl"” refers to the group
-C(ONRR where each RL R includes independently
hydrogen or d-C 6-al kyl or aryl or heteroaryl or "aryl
G -C 6-alkyl"™ or "heteroaryl G -C 6-al kyP, including
N- phenyl formam de. 17" Acylam no" refers to the group
-NRC(O R where each R, R is rrdependently hydrogen,
"C-i-Ce-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl",
"C3-C8-cycl oal kyl ", "heterocycloal kyl", "aryl",
"heteroaryl", "aryl, d-&. 6-al kyldy' op "heteroaryl

d- ds- )9 ", aryI,NG%’- -al ken 7 "het eroaryl

c2- Géia enyt¥, "Hgyln C2-€6- al ", "heteroaryl

C2- C6 al kynyl ", "clcloal kyl G {C 6-al kyr,

"het er.ocycl oal kyl C 6-alkyl".*"Am no" refers to the
group -NRR where each R and R is independently

hydr ogen Er "d-C 6hal k)" or "aryl8 or "heteroaryl" or
"d-C Isyl aryl "Nog " Cr C6- al heteroaryl", or
"cyoNQakkyl “7~ or Niefrer ocytl og'lkt«y'ﬂ*", and where R and
R, ta(gether wWth the nitrogen atomto which they are
attached, can optionally form a*3-8-nenbered

het erocycl oal kyl ring. "Sul fonylam no" refers to a

group -NRSO 2-R where eagh RO R includes
| ndepepgen O¥ hydr ogen, ?;E\gp al kyl ", "C2-C6-al kenyl ",
" C2- Cor ynyl ", "C3-C8:tyclloal kyl ",

" het efNﬁygg oal KyI™, "arWR{,_Sheteroaryl", "aryl
d-Ce-alKyl" or "heteroaryll d-C 6-al kyl", "aryl
C2- C6- allkenyl ", "heteroaryl C2-C6-al kenyP' , "aryl
C2- C6- aFkynyr', "heteroaryl C2-C6- al kynyl",
"cycl oal kyl d-C 6-al kyl H "het erocycl oal kyl d-C
6-al kyl " NH, N\(NH

N=( /

x———</
I,.—</
w

(7~
B
74 2;13 Sz
=
- |
~1 -
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"“Am nosul fonyl" refers to a group -SO 2-NRR where
each R, R includes independently hydrogen, "d-C
wWoG2@i7kgdv3e " C2- C6-al kenyl ", "C2-C6-al kynyl ", PCT/US2007/009456

" C3- C8-cycl oal kyl ", "heterocycl oal kyl", "aryl",

"heteroaryl", "aryl d-C e-alkyl" or "heteroaryl Cr

C6-al kyl", "aryl Ca-Ce-al kenyl", "heteroaryl

C2- C6- al kenyr, "aryl C2-C6-al kynyl", "heteroaryl

C2- C6- al kynyl ", "cycl oal kyl d-Ce-al kyl ",

"heterocycl oal kyl d-C 6-al kyl". "Sul fonyl oxy" refers

to a group -0SO 2-R wherein R igi1selected fromH, "d-C

6-al kyl", "d-C 6-al kyl" substituted wi th hal ogens,

e.g., an -0SO 2-CF3 group, "C2-C6-al keny|l", "C2-

Ce- al kynyl ", "C3-C8- cycl I kyI ", "heterocyclo |
"aryl" etNHparyI cﬁl :kyl aryI "W: agp/

- al kyl /Ill@t(er oaryl" " C2- Cb- al kenyl aryl"

" C2- Obl.al kqpy! h'@f'eroar;'/‘! ch o6=al kyn NI,

" C2- C6- kynyl heteroaryl ",[ "Cr C6-al kyl cy¢l oal kyI
"d- C 6-4dl kyl heterocycl oaI kyl". "Sul fonyl" refers to
group "-+SO 2-R' wherein R%'s selected fromH, "aryl",
"heteroaryl™, "d-Ce-alkyl", "C C6-al kyl" substitut ed H
with h ogens e.g., an -§Olﬂ CF3 group, ,\p6 N
al kenyl™M=NC2- C6- al kynyl - CB- cycl all\fiyl _ N \
" het eHN)cy/oI oal kyT™ " ary'N L AheterBalyl " NG
C6- al kyl'yaryl " or "d-C 6-afkyl heteroaryl "

"C2- C6- al kenyl aryl", "C2-C6-al kenyl heter *aryl

"C2- C6-atkynyl aryl", "C2-T6-al kynyl heteroaryl"

"Ci -Ce-al kyl cycloalkyl", "G -C 6-al kyl H
het er opyeef oal kyl *. 18" SulN+Rpyl “ refers tg a~l\$r oup N
"~ S(Qf R Wher elennR i s sfl ected from Hl Ng- Chis a®y1 " N N
" Cl- Myl " substitute th hal ogens, ¥.g., an \r
-SO- CF 3 group, "C2-C6-al Henyl", "C2-C6- a kynyl "

" C3-C8-¢gycl oa[ kyl ", "hetenocycl oal kyl ", "aryl", *
"heteroaryl", "C C6-al kyl aryl" or

—~—

Metabolites of compounds of the present invention are also within the scope of the

present invention.

in one embodiment the MEK inhibitor, in particutar any of the cited MEK inhibitors
inhibits the activity of MEK1 at a concentration of Iéss than 100 pM. In another
embodiment the MEK inhibitor inhibits the activity of MEK1 at a concentration of less
than 10 pM. In another embodiment the MEK inhibitor inhibits the activity of MEK1 at a
concentration of leés than 1 pM. In another embodiment the MEK inhibitor inhibits the

activity of MEK1 at a concentration of less than 0.1 pM.

The invention relates in a second aspect {0 a method of treating a mammal'suffering
from or susceptible to-a hyperbroliferative disease comprising administering to the
mammal a therapeutically effective amount of a compound of Formula (l) or a
pharmaceutically acceptable salt or a pharmaceutically active derivative thereof.

A hyperproliferative disease may be a cancerous disease including but not limiting to
cancer types such as brain, lung, squamous cell, bladder, gastic, pancreatic, breast,
head, neck, renal, kidney, ovarian, prostate, colorectal, esophageal, testicular,

gynecological or thyroid cancer, or a non cancerous hyperproliferative disease such as
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"Cr Ce-al kyl heteroaryl", "C2-C6-al keny! aryl™

" C2- C6- al keny! heteroaryl", "C2-C6-al kynyl arill
W(I) an7a@s39aé kynyl heteroaryl ™, "C C6-al kyl cycl ot RYE2007/009456
'd-C 6-al kyl heterocycl oal kyl". "Sulfanyl" refers to
groups -S-R where Rincludes H "d-C 6-alkyl", "d-C
6-al kyl" optionally substituted with hal ogens., e.g a
-S-CF 3 group, "C2-C6-al kenyl™, "C2-C6- al kynyl™
"Ca- Cs-cycl oal kyl ", "heterocycl oal kyl™", "aryl",
"heteroaryl", "d-Ce-al kyl ary!" or "CrCe-al kyl
heteroaryl ", "C2-C6-al kenyl ary22'-, " C2- C6- al kenyl
het eroaryl ", "C2-C6-al kynyl aryl", "C
- Ce- al kynyl het eroaryl", "d-C 6-al kyI cycl oal kyl ", "Cr
%rfi"hgé{érﬁe %faeéfQﬁé( leﬂ 3& @'asr?rllﬁl&l@)f ?éét@fbﬁﬂ,l |Ofc'l anftatg (e: gpdenign
et hyl sul fan and the like.
pfoﬁtﬁft‘ﬁdb’ﬁeft‘?oé’%é fluoro, chloro, ybrom) and i odo.

"Cyano" refers to C N. Wiere tautomerism like e.g
|rk@i@embeameamtmwpesmpm@fatwe@mﬁg is (sfated o B‘yeé’g@qfactlwty of MEK

a§ 5‘19 g Icf) nqg%res tagg&{ z?]tgfj QG MEISIn ¥m9r?é’?é1 for disR@stdfedidisdby aberrant

keto and enol form are clai med
celepaiiteration, aneh a@g@mcreépraﬁlamf&%tmnes in any ratio. The

same applies for stereoisomers, like e.g. enantioners,

Acdll§éé§e%%téc$féﬁfﬁé$hy¢wéﬁw&yrﬁf Mmdeﬂematol 4 Hieeade wthistesan be
i ncl ude but are not

treptadIV sig aﬁb?@ﬂﬁ?‘é’?}%f‘?@é mg? Fgﬁmulg I& %WH %l(ﬁh encompasses ali
di¥easesin Wiivke ftid opregulation sodiar amwtytoh YESc BRSO Rendecreased

re
e HEaeuar ot el o TR0 i (oa ek

“bﬂgﬂrﬁécteg{u?al'g c?bf&lé Qﬁlt@@ﬁf 'c%h'tp‘}’ex@E” MiKd tsals or complexes of the

concentra ess a
belgyodpesifind eoraPRENS| ‘?TH:%F‘P@' r#‘glmp:\ess @ rFé’CE Salts Ilquudef but are not
MEKdieal tPbsNaeMtisR RN idetassreaction of compounds of Formula (1) with

organic or inorganic bases such as hydroxide, carbonate or bicarbonate of a metal
cation such as those selected in the group consisting of alkali metals (sodium,
potassium or lithium), alkaline earth metals (e.g. calcium or magnesium), or with an
organic primary, secondary or tertiary alkyl amine. Amine salts derived from
methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine, triethylamine,
morpholine, N-Me-D-glucamine, N,N’-bis(phenyimethyl)-1,2-ethanediamine,
tromethamine, ethanolamine, diethanolamine, ethylenediamine, N-methylmorpholine,
procaine, piperidine, piperazine and the like are contemplated being within the scope of
the instant invention. Also comprised are salts, which are formed with inorganic acids
.(e.g. hydrochioric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and
the like), as well as salts formed with organic acids such as acetic acid, oxalic acid,
tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic
acid, tannic acid, palmoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic
acid, methane sulfonic acid, naphthalene disulfonic acid, and poly-galacturonic acid, as
well as salts formed with basic amino acids such as Lysine or Arginine.

A “pharmaceutically active derivative” refers to any compound that upon administration
to the recipient, is capable.of providing directly or indirectly, the activity disclosed
herein. The term “indirectly” also encompasses prodrugé which may be converted to
the active form of the drug via endogenous enzymes or metabolism. Said prodrug is
comprised of the active drug compound itself and a chemical masking group. For
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than 10 M I n another enbodi nent the MEK i nhi bitor
inhibits the activity of MEKL at a concentration of
woews/12ivac 1 mM I n anot her enbodi ment the MEKPCT/US2007/009456
inhibitor inhibits the activity of MEKL at a
concentration of less than 0.1 mM The invention
relates in a second aspect to a nethod of treating a
manmal suffering fromor susceptible to a
hyperproliferative di sease conprising adm nistering to
the manmal a therapeutically effective anmount of a
conpound of Formula (1) or a phasraceutically
acceptabl e salt or a pharnaceutically active
derivative thereof. A hyperproliferative disease nay.

REMPIE AN CRERNERI %éﬁ(ﬂ@egi&u@ id)@ ' eﬂ&)rﬁu deRO4tiviels n&:dd]dﬂ Get Selected from
C anc er t eiu ano

B et (anaPeaie, ySBPeaus!) RbdifosHBulE acid ssters (o

phesﬁthondqmlﬁmnoemer)l an, prostate, col or ect al ,
esophageal , testicular, gynecol ogi'cal or thyroid
e anpeeferred embodimean dier dnentigpeeiated itd enethod eofdirgatiogea mammal

sﬁHgnhni éc;lrké%gl: lbm/tBea[ &ﬁ%n%hféfrat%ed(lééﬂs% éo?ne;g:smﬁ; administering to

ostate
tm Waba erp@rrwléalﬁlg:f(esm ?moi'ﬁf @r@@ﬁﬁ@@ﬂ%ﬂfowe (1), (la) or

(mﬂ?%rpé %Hafn%bééuﬂb@ll 'a%@éﬁﬁbl'essélﬁ|oate?%hbﬂnéé&ltlcally ag’nvte derivative
0

er act i Vit | seases associ ate
i b eihed e s e AR B G B SR IR cel |
prol [ feratl on, such as cancer or inflammation. A
Thiespesrdionalist wthtestd the trelayrpentaafta wipeyprofifeMEKe dissfage $n a mammal

th& (Q)ﬂﬂ:ﬂr%‘é@%%mir‘g@eﬁn? 580 %n an% é?%p%wcgﬂ/ &ffdctive amount of a

conpouna accor ornu

cOmRampe o8 Egrmavip @ @@gﬁégnatwnmt amEtymerananheelgpted from the
ROGH @6né?éﬂn|g\6ftrf{td¥|5 inviitsitane @@lét&g%éﬁ@é: e@sethbolites, mtercalatmg

I rrespecti V%
antibiotics, growt

factor m?ubltors ce? cygie lnq‘nbrtors(.e aesnzyme inhibitors,
topoisomerase inhibitors, biological response maodifiers, antihormones, angiogenesis
inhibitors, and anti-androgens. It is well known in the art, which anti-tumor agent can be
selected from combination. In a preferred embodiment, a compound of Formulae (}i),
(Ii1), (IVa) or (IVb} is administered in combination with an anti-tumor agent as described

above.

The invention relates in a third aspect to the use of a MEK inhibitor according to
Formula (1) or a pharmaceutically acceptable salt or a pharmaceutically active
derivative thereof as a medicament. '

In a preferred embodiment, the invention relates to the use of a compound according to
Formulae (1), (I}, (IVa) or (IVb) or a bharmaceutically acceptable salt or a
pharmaceutically active derivative thereof as a medicament.in one embodiment the
invention relates to the use of a compound selected from the group of

57[3-(2-Fluo_ro~4'-iodo-bhenylamino)-pyridin-4-yl]—3H—[1 ,3,4]oxadiazol-2-one,
[4-(5-Amino-[1 ,3,4]oxadiazol-2-yl)'-pyridin-3-yl]-(é-ﬂuoro-4-iodo-phenyl)-amine,
5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl]-3H-[1,3,4Joxadiazole-2-thione,
5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl]-2,4-dihydro-[1,2,4]triazol-3-one,
(2-Fluoro-4-iodo-phenyl)-[4-(5-methylsulfanyl-{1,3,4]oxadiazol-2-yl)-pyridin-3-yl]-amine,
and
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"Pharmaceutically acceptable salts or conpl exes" refer
to salts or conpl exes of the bel ow specified conpounds

wWo@R00F023veé a (1). Exanpl es of such salts incl udeCT/81007/009456

are not restricted, to base addition salts formed by
reaction of conpounds of Fornmula (1) with organic or

i norgani ¢ bases such as hydroxi de, carbonate or

bi carbonate of a metal cation such as those sel ected
in the group consisting of alkali nmetals (sodium
potassiumor lithiun), alkaline earth netals (e.g.

cal ci um or magnesiun), or with -a-organic primary,
secondary or tertiary al kyl am he. Am ne salts derived
from et hyl am ne, dinethyl am ne, trimethylam ne,
(Qtlﬂé(ér@m @u 8-adrti:'neﬁ§llli‘-¥i %tHb‘?phcththgglr[X é‘{fﬁgif‘c;iaii&rzpﬁpbyﬁ!ﬁn-s-yl]-amine
asza Wﬁt&’ﬁ&ﬁ”&m ne, trometham ne, ethanol ami ne,

di et hanol am ne, ethyl enedi am ne, N-methyl nor phol i ne,

BiioenpeaBatBuony e E rRrpRTECuRloed bt Krefhfe
'H%V ﬁ%ltt%ﬂ reéltés‘solncao ' Ss%@cﬂh qt&é é‘ééﬁ ?»f a Mﬁt@ I?\h%{lt%r BQ&JFEiﬂg to

norgani ¢ aci
- Frgravatsbi! oer @pb@m@aceymalkyrqcee@tébl@ saﬁmmhﬁfmca@tmﬂy active

cﬁérfvhtnﬁe Rekdbt {@MHe bRSHdrh#H of PheiRhneABi Md ﬁeétﬁ{erﬁ? gf a

gani ¢ acids such as acetic acid, oxalic acid,

npeTPHEale diseate dPmne STEPGHmARY, SRIdHSed it @i he Préparation of a

edidamBnl 1o theagédlmenseiddicer.aci d, benzoic acid, tannic
acid, palnoic acid, alginic acid, polyglutamc acid,

Irrt%op;ﬂ’%%@*e% em%&é H%Bt &quvét*ltlama‘élg%@qo %Hé LQ«? ? QSJnﬁound according to

ont ¢ aci
Romilacad!) i)l (1¥8) enllYle) drer w‘wmmewlqgélx accemabie saltions

@J.éq.!?.aeéudcm' a@t.\;érdetrvat.m feredh folN8 prBSRHidé d MheBichnéit for the

ivative' refers to any conpound that upon

teRRmANL e aRYRMPIATaralive diggasee it Onq eMpafiAsing Sait use relates to the

. prepiiatlbn of dinifiddriestifol theitrebrhbmt ofcBRc@Ct i Vi ty
di scl osed

The invention relates in a fifth aspect to the use of a MEK inhibitor according to
Formula (l) or a pharmaceutically acceptabie salt or a pharmaceutically active

derivative thereof for the treatment of a hyperproliferative disease. in one embodiment,

said use relates to the treatment of cancer.

In a preferred embodiment the invention relates to the use of a compound according to

Formulae (1), (1), (IVa) or (IVb) or a pharmaceutically acceptable salt or a
pharmaceutlcally active denvatnve thereof for the treatment of a hyperproliferative

g dlsease In one embodlment satd use relates to the preparat:on of a medicament for

the treatment of cancer.

Furthermore, the invention provides in a sixth aspect pharmaceutical compositions’
comprising a compound of Formula (1), or a pharmaceutically acceptable salt or a
pharmaceutically active derivative thereof, as active ingredient together with a
pharmaceutically acceptable carrier.

in a preferred embodiment the invention relates to a pharmaceutical composition

- comprising a compound of Formulae (m, (1), (Iva) or (1vb), or a pharmaceutically
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herein. The term"indirectly" al so enconpasses
prodrugs which nmay be converted to the active form of

W0 b@74d23966 vi a endogenous enzynes or et abol i sSMPCBEBZ07/009456

prodrug is conprised of the active drug conpound
itself and a chem cal masking group. For 22exanple, a
chem cal maski ng group for al cohol derivatives could
be sel ected fromcarboxylic acid ester (e.g. acetate,
| ysine ester) or phosphoric acid esters (e.g.
phosphoric acid nonoester). In a preferred enbodi nent
the invention relates to nmethod2sf treating a manmal
suffering fromor susceptible to a hyperproliferative
di sease conprising adm nistering to the manmml a

abb&siane %lt%%'dﬁa%&c%ﬂtﬂc&lﬁy adthd 'Her@étl\% therged Hitadlive ingredient
For nul ae %2 %% Beﬁ‘t a pharmaceutically
togety il %pggqn?aq?ptl ”f}ﬂ?gf’ 18R§qa 98" v acti ve

derivative thereof. I n one enbodi ment said
"Rypeigueatic4l epaipositionli meassons ocawoeactiveliagriedigsis, iapd one or more

rgér? i?\gfe%’é%t? that Pnékla%pt thg AL Rt aso\;vel"flagéﬁf Eﬂfcﬂci Tmﬁrcﬂtrb&ﬂts directly

con‘prlses a |ster|n
os iridireadynitam aomh@am womplgNajior Pf aggregatiemeimy feﬁo %r more of the

i PERRHRD oPfromQidBdkatibh bf ohd of Aidk BRthb GRyrétifeRts2Br from other types
anti -tunor_ agent sel ected fro the group. caonsi sc} ri R
Accor ng)gt e

ohigastipes PhimasrReisIS of SPRYY aw‘ﬁ Higendredients.
phBfrha@suieal ddrisositiont of i p&’étsdérg ivdritibh @htompags amg bomposition

45 PR 405 b S PO g A Hhacoutany

acespahleeccamieti f i ers, anti hornones, angi ogenesis
i nhi bitors, and ant i -androgens. It is well known in

A Bﬁ‘arﬁﬁceuff@il %Bmﬁﬁélhor‘i mePk RESH! iRRALSE nies! aﬁféiit%afl;‘ @&hpnse one

nmbi nati on. preferred enbodj nme
qtmfm%r(qompoum B3 acieURgrastons U S of iRl compounce
of the e AEiheMion] biha prodaly torhpoiid agehier MEKJdaBDItbIzed

The compositions inciude compositions suitable for 6ral, rectal, topical, parenteral
(including subcutaneous, intramuscular, and intravenous), ocular (ophthalmic),
pulmonary (nasal or buccal inhalation), or nasal administration, although the most
suitable route in any given case will depend on the nature and severity of the
conditions being treated and on the nature of the active ingredient. They may be
conveniently presented in unit dosage form and prepared by any of the methods well-
known in the art of pharmacy.. - R

In practical use, the compound of Formula () can be combined as the active ingredient

" in admixture with a phai'maceutical carrier according to conventional pharmaceutical
' compounding techniques. The carrier may take a wide variety of forms depending on

the form of preparation desired for administration, e.g., oral or parenteral ‘(including
intravenous). In preparing the compositions for oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols, flavoring agents, preservatives, coloring agents and the like in the case of
oral liquid preparations, such as, for example, suspensions, elixirs and solutions; or
carriers such as starches, sugars, micrdcrystalline cellulose, diluents, granuiating
agents, lubricants, binders, disintegrating agents and the like in the case of oral solid
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above. The invention relates in a third aspect to the

use of a MEK inhibitor according to Fornmula (1) or a
w@banrmeivewt i cal |y acceptable salt or a phar mackCr/Usz0T/§09456

active derivative thereof as a nmedicanent. In a

preferred enbodi nent, the invention relates to the use

of a conpound according to Forrmulae (I11), (111), (IVa)

or (1Vb) or a pharnaceutically acceptable salt or a

pharmaceutically active derivative thereof as a

medi canent. |l n one enbodi ment the invention relates to

the use of a conpound sel ected-£6em t he group of

5-[ 3-(2- Fl uor o- 4-i odo- phenyl am no) - pyri di n"-4-yl]-3H|

1 , 3, 4] oxadi azol -2-one, [4-(5-Amino-[1
pre?ﬂaflé}t@ﬁé@u@ﬁ @k: ot ¥kample! peivBerd; Madd-dndt Sdfu@ipautbsiapdaalplbts, with
ﬂ@ f@'d(oza'FFPVGB?@“Q"‘? B&BY PrRIRYPA VR e S RTReFIPTS 31 [ 1

, 3, 4] oxadi azol e- 2-t hi one,
%cé(ﬂse( arthbinense 4f aairquhmqm tabietAngyapsgias- réprasenbtha-roost

a g e&ilso Ié Efg'e hi hcas lid pharmaceutical carriers are
fjg 'g%g pheny gﬂﬁp ?g éj;lsu?? ﬁ r

opgnong;lymmlm szie;;ir;d pt9 lets rnagbﬂcpa tpyestag%@'d@queous or
n%ﬁgq éddf%ﬁ@c%@%@ﬁ@ﬁﬁ '&Mh\?oélﬁoﬁsr’ar@b@p@?étlbnés%bulblcoﬁta‘ﬂ at least

oxa |azol-2- yrid m ne_as. a nedi c

Omgerpﬁvteqtchhe Fglpﬂgpggd t lde49r %Rtagqa]g %gwﬁagﬁa%oungﬁa compound of
F@J‘rﬁa@la@s(ﬂd(ll)ﬂ(lll)hﬂvaxaﬂm/leﬁm tidxe conveositions may, aff esuisa, lee vaned '

fort I
g e fihianary e Bentich Abed 2iigr b Abbd sdB A fie weight o
tioe At e avoenttaf eafiveycaropouns idetich didrepeutisetieasefalgrompositions is
SUBR i SRARLEA a8 add R Do HiEREd.Ble ddie LHRRLIRAS ca ao be

administered intranasally as, for example, liquid drops or spray.

The tablets, pills, capsules, and the like may also contain a binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.
When a dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as a fatty oil.

Various other materials may be present as coatings or to medify the physical form of
the dosage unit. For instance, tablets may be coated with shellac, sugar or both. A
syrup or elixir may contain, in addition to the active ingredient, sucrose as a sweetening
agent, methyl and p(dpylparabens as preservatives, a dye and a flavoring such as
cherry or orange flavor. '

Compounds according to Formulae (1), (I1),-(Ill), (IVa)-or (IVb) may also be
administered parenterally. Solutions or suspensions of these active compounds can be
prepared in water suitably mixed with a surfactant such as hydroxy-propylcellulose.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols and mixtures
thereof in oils. Under ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile agueous solutions
or dispersions and sterile powders for the extemporaneous preparation of sterile
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hyperproliferative disease. In one enbodi nent, said
use relates to the preparation of a nedi canent for the
woe@atieass of cancer. In a preferred enbodi meneCT/H82007/009456
invention relates to the use of a conpound according
to Formulae (11), (I1l), (Iva) or (IVb) or a
phar maceutically acceptable salt or a pharnmaceutically
active derivative thereof for the preparation of a
medi canment for the treatnment of a hyperproliferative
di sease. In one enbodi nent, said use relates to the
preparation of a nmedi cament forgthe treatnent of
cancer. The invention relates in a fifth aspect to the
use of a MEK inhibitor according to Fornmula (1) or a

rgglflé Hﬁbﬁé‘h a.s(a\&%%%a@' A c%éle& tRE f@rrrpﬁﬁéf@&fgféhlecéﬂd Yhust be

erlvatlve t hereo e treat nent

fluigge rﬂpﬁf BXtERkNat eagy %ﬁ”@@ﬁ%‘léfy exipts HemusiRGFRRIRUNdgRhg conditions of

mETRIfd Rl ét&abe %nhrrﬁ@étrwﬁregérv@@agﬁhst the canwahﬂiﬁ@crrrgeabnon of
enbodi nent the I nventi on

B ER BT T B DR G PRI ER e § Pogntsy cispersion

mddilh containd donecanie Cadtey, clcarentpablot (esgl, glyserd, propylene glycol

BTG RE0 SErHSE R A AES Sl ffedi e

enbodi nent, said use relates to the prepar ation of a
Are diuiiaile reutp s, adenistrationaay beempigwesiior prgviding aBrasmal,

E@c@lﬁ”&ﬂ&ﬂn@ﬂ Wftl@‘éh@ﬁ‘écﬂl\fé dosel of talbonsRBl of the present mventlon For

ar maceut i ca OSi t| conpris conpou
B graly r)ect%rtoa'n%ha?'i?& Bt PRURF ;P“LS‘&%&SY TR tth%l’ke may be
emmdswdmeagé taiisyincladié tablais rirochts vdisgdrsioesfsuspensions, solutions,

ng%llél%%e a%?%m 'iﬁ%ernftg,%%}gseorls,"gnﬁqhglil@? ‘fi-qr%‘rtaedf& Egﬁbg%ds of the

present invention are administered orally.

The effective dosage of active ingredient employed may vary depending on the
particular compound employed, the mode of administration, the condition being treated
and the severity of the condition being treated. Such dosage may be ascertained
readily by a person skilied in the art.

When treating cancer or other hyperproliferative diseases for. which compounds of
Formulae (1), (i), (1), (IVa) or (IVb) are indicated, generally satisfactory results are
obtained when the compounds of the present invention are administered at a daily
dosage of from about 0.1 milligram to ‘about 100 milligram per kilogram of animal body
weight, preferably given as a single daily dose or in divided doses two to six times a
day, or in sustained release form. For most large mammals, the total daily dosage is
from about 1.0 milligrams to about 1000 milligrams, preferably from about 1 milligram
to about 50 milligrams. In the case of a 70 kg adult human, the total daily dose will
generally be from about 7 milligrams to about 350 milligrams. This dosage regimen
may be adjusted to provide the optimal therapeutic response.

Furthermore, the invention provides in a seventh aspect a method of preparing a
compound of Formula (1).

In a preferred embodiment the invention relates to a method of preparing compounds
of Formulae (I1), (Iil), (IVa) or (IVb).
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In a preferred enbodi nent the invention relates to a
phar maceuti cal conposition conprising a conpound of
wao-oromakymes (11), (111), (1Va) or (IVb), or a  PCT/US2007/009456
pharmaceutically 24acceptable salt or a
pharmaceutically active derivative thereof, as active
i ngredi ent together with a pharmaceutically acceptable
carrier. "Pharnmaceutical conposition"” neans one or
nore active ingredients, and one or ‘nore inert
i ngredients that make up the carrier, as well as any
product which results, directlyz®¢f indirectly, from
conbi nati on, conpl exati on or aggregation of any two or
nore of the ingredients, or fromdissociation of one

TRE C%FJSU%S 1O rking i Eb oS ’(I? @hn be Yrepirbe bcédﬁ'ﬁﬁ‘@ t8fthe procedures

reactions or I nteractions o one or nore o

of thg felevérg SchapesaaY FFRTPlass BSiHE APRIRPEGES r@gterla?s and are further
eREAPRRLHYANS f@lfovﬁrﬁ'@s;fﬁdﬁ&%)&arﬁﬂlé@ Mldn@fivan B Oty thieyprocedures

IF SRRSO B cor LR RR Ty SR FL B A8 2deRp Fpunas o
tlﬁkﬁémemgmah clznﬁp@ﬂetelm nam be tréadily megpared. Theecnmpeunds
illg’a#%{c%sd' Q‘- | ot r{l%e§8m tsﬁov%\/%rotro Héotfo%sﬁhg@és %’rﬂﬁr%‘ﬂ‘%sonly genus

ients ke on nore additi
thet ipeansitiered as He lpvearﬁ@n\t Thﬂ@éﬁmplﬁs fu'tslﬂera"tfﬁtfééﬁ G@ta'ls for the

pFe%Pé’ngiﬁdof%e %H?Bu%d&m E&F@rmuTQ 9? Cﬂi&e%kmée M$the art will

ositions suitab for ora

reagiy é'aP‘efSE?mdetﬁPb'F%HWWYad@{"BB? ﬁ@t'@w&@aﬂ'aﬂfe 60§ processes of the
fdllBeryTybi’éﬁtﬂa?ﬂlK/e paduédura'srmu@éd toqﬁéﬂ)z&é tl@@e;ﬁﬁdm;lamr@)s The
a nasa
R aperPUPTSAre aerdlianoring ROLE ol e R ety
aamptgble ealts,asehss|thostegescdben abh\ee ﬁ@emnaﬂr@eéases icogresponding
tc?ﬁle 0§ fé‘&%lt& 'cgﬂg g%nggef%& B?%@gtr@%tlgﬁ‘ withe Qakbledde, such as

6 BCTIve I ngre
aqueous sodium hydrogencarbonate sodlum carbonate, sodium hydroxide and

potassium hydroxide, and extraction of the liberated amine-free base into an organic
solvent, followed by evaporation. The amine-free base, isolated in this manner, can be )
further converted into another pharmaceutically acceptable salt by dissolution in an
organic solvent, followed by addition of the appropriate acid and subsequent
evaporatiorj, precipitation or crystallization.

lllustrations of the preparation of compounds according to Formula (la) are shown in
the following schemes. Unless otherwise indicated in the schemes, the variables have
the same meaning as described above.
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conveniently presented in unit dosage form and
prepared by any of the nethods well known in the art of
w@barmed®ye | n practical use, the conpound of FRECTUBA07/009456
(1) can be conbined as the active ingredient in

adm xture wth a pharmaceutical carrier according to
conventi onal pharmaceutical ' conpoundi ng techni ques.
The carrier nay take a wide variety of fornms dependi ng
on the formof preparation desired for adm nistration,
e.g., oral or parenteral (including intravenous). In
preparing the conpositions for -@pal dosage form any
of the usual pharmaceutical media may. be enpl oyed,
such as, for exanple, water, glycols, oils, alcohols,
flavori ng agents, pégservatlves col oring agents and

the like in the casdgsf oral liquid preparations, such
as, for exanple,sfispensi ons, elixirs and sol utions;
or carriers suc slisparches, sugars, ocrystalline

cel I ul ose, dlﬂbentT\>g%anulat|ng ag ht$ | ubricants,
bi nders, disinte I ng agents and ike in the

case of oral solid meparatlons suah'®as, for

exanpl e, pomders,?ﬁhr and soft capsul ¥ and t abl et s; m«

with the solid par ati ons bei ng ;ﬁ%ﬁ@¢re o%em

the liquid prefarat 0%5 Because of, ti%%ﬂ' ease of

2

dod ni stpation, E8b etmegnd capsul ese t t

Qtfﬁ e t ageous oral age unj, MtHe case
li*d p ceutic Hé%g?ers alceodby usly e Y edec
f desi*ed, tablet ‘@ﬁmby st andar g aqueous
or noMKATUEOUS tec%nlques"éig§1;$mwo tlons and

pr eplars&tidrons shoul d cont ai et deast rcent. of

act| grmpound. The ercent age |of act qoppeend (a ﬁ’é
q;% of cdraksgul B % neklibido [(1 Iff )%I V4) P Chigh) T2 H
Y owsdfar CYU var isegoma R/ﬁ:rui W

2, MeOH Rg

. Q-NCS CO1, TEA 05__,\,“
€Sy j H i THF T z
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"
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NH-Q y R H/Cr l N

&
HN
7’“"‘5 /N={ }==N s 14
O. N A N i
. : :1‘ Ba H {CHs)sP, CCIaCN
b/ i )ij/N | DIPEA/DMA
R N
21 N . 18 Ry N NH-Q
morpholine, dioxane 17 N—<

Ovemight

!
Ro HN O
' Jon
R4 N
15
O
e
N
B2
N.
ﬁtr%
R 22 N

Scheme1

Scheme 1 illustrates the synthesis of a group of example compounds in the present
invention. In first step anilines (2) are reacted with 3-fluoro isonicotinic acids (1) in inert
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and may conveniently be between about 2 percent to
about 60 percent of the weight of the unit. The anpunt
wo@Rooaaeisse conmpound in such therapeutically use€TUS2007/009456
conpositions is such that an effective dosage will be
obt ai ned. The active conpounds can al so be
adm ni stered intranasally as, for exanple, liquid
drops or spray. The tablets, pills, capsules, and the
i ke may al so contain a binder such as gum tragacanth,
acacia, comstarch or gelatin; excipients such as
di cal ci um phosphate; a disinteggati ng agent such as
corn starch, potato starch, alginic acid; a |ubricant
such as magnesi um stearate; and a sweetening agent

séM‘éntsaﬁre?&SBf'}smF |b§°§d€ﬁ%ncgf ast?é'é'éh 6Fe'fé‘rabwylﬁﬂ nat Iﬂ'ﬁﬁéﬂ]@ LIHMDS

formis’a capsul e, nay .0 addit
Im@[e@ra the 3-anilingisoRiEeknic ggjlﬁg (3)aarp|t@@§a>r@§p b gllrnpg% 8ﬁte5§ Such as
: n@etf—@tetsi/erqu} by Mablog cdUPRig AG¢rRE satis agRyBOE; MH Bea tanalsimple

AT e i ol A Sh e 98B 0
hehihg aith tisaigarespondiop hydrazinesp atmoheli¢ selventay Tbess hydrazides, as
il ngfe% ihieh® £ RERRS %‘1& l%/e% |h%grrh§ma for HEGbHR& GFPofth great variety

eni ng agent parapens as
cphetm«mtw tegs. %prmrrmim teeaftmavwwh@ 1sdiciir-imidazdriry)- or

;g:zylgﬁeérhﬁ\\é%ﬁol %@&Hﬁﬁd@,@&@ Qﬂnﬂﬁesté@lcﬁgﬁlﬂéhﬁfbubh)s in Scheme 1.

BSPEWRHDYS C%P%f%%f?g'gsﬂ bé'df—'ﬁaﬂ% ffbﬁ'g%‘ﬁ'%%?g‘ﬁ'@”a&? P‘\‘Pé‘ to 5-
aawaaqu mtrﬁmeb er)m/maabeﬂ bie fin With & dSlZed wiyh adic exdthed t h

bttty B PSP BB S KAt 7 oprg 2o
mopipeit agkates gid/ibehsanrig cmckzasﬂr le@ it kibﬂ]@aadlazpl@a- rboxylate
olé'?lggﬁve%r gj Wéﬁ RN LdrO8s 48Earbb:R)iA88 18 0RsUbRutd'8%Riiazoles (10)
W|th treatment wuth lithium or sodium hydroxide or other similar reagents.
Coupling/cyclization of 5§ with 2-amino-thioacetimidic acid esters affords
[1,2,4)triazoles-3-amines (11). Condensations of 5 with acids in the presence of
triphenylphosphine/trichloroacetonitrile affords 2-alkyl-[1,3,4]Joxadiazoles (12).
Condensation of 5 with carbonyldiimidazole results in [1,3,4]Joxadiazol-2-ones (13).
The latter can be ring-opened with amines to analogs such as 14, which in turn can be
cyclized into N-substituted [1,3,4]oxadiazoles-2-amines (15). Reaction of § with
isothiocyanates affords analogs such as 16 which can be cyclized into either
substituted [1,3,4]thiazodiazoles-3-amines (17), or [1,3,4]oxadiazoles-2-amines (18), or
[1,2,4]triazole-3-thiones (19). Condensation of 5 with carbon disulfide under basic
conditions afforded [1,3,4]oxadiazol-2-thiones (20), which can be S-alkylated to
compounds 21, which in turn can react with various nucleophiles to afford 2-substituted
[1,3,4]oxadiazole analogs, such as 22.
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contain a preservative to prevent the growth of

m croorgani sns. The pharnaceutical fornms suitable for
w0 pjogaeibé e use include steril e aqueous sol utiPEEUS2007/009456

di spersions and sterile powders for the extenporaneous

preparation of sterile 26injectable solutions or

di spersions. In all cases, the formnust be sterile

and rmust be fluid to the extent that easy

syringability exists. It nust be stable under the

condi tions of manufacture and storage and nust be

preserved agai nst the contam naBing action of

m croorgani sms such as bacteria and fungi. The carrier

can be a solvent or dispersion nmedium containing, for

exanpl e, water, ethanol, polyol (e.g., glycerol,

propyl ene glycol and |iquidgqpol yethylene glyco

suitabl e m xtures thereof, veget abl e oils. Z%y

sui table route of. admni '?tlon may be enpl oyed for

providing a manmal, eBpeagi y a human, vvlpth
effective dose of a -L-hg—-‘pr-ese tion.
For exanple, oral, p| cal, paren aI
ocul ar, puInDnary,. nasab and the |ikeMamy hg "

enpl oyed Dosage forrrs |nc udeo,j; abl ets, troches,

di spersi ons, suspenslo hons, capsules, creamns,
oi ntments, aerosols, ke Preferably
conmpounds of the present ven ion are administered R

or aI I y The effective dosa H acti vie a ngredi ent N—=

o
By var epen ‘f t he Fp&’# Cul ar _co Ndl
oyed e%‘w%?@—gf‘ n||st a n'f’tt\;
ng tre. €8s an fhe eritng of tﬁewoendlt i nt

1reat ed. Such dosage nay 3e ascertained readi Dy @
person skilled in the art. Wen treating cancer or
ot her hyperproliferative di seases for which cggp%qnids

of HO

Y
N=
N _NH
Ra
N/
Ra 26
Scheme 2

Scheme 2 illustrates the general synthesis of examples with various heterocyclic
systems stemming from intermediate acids 3 instead of hydrizides 6. Acids 3 can be
5  coupled with hydroxylamino-imino-acetates and eventually cyclize into 1,2,4-

oxadiazole-3-carboxylic acid esters (23) which in turn can be reduced'to the
corresponding hydroxylmethy! derivatives (24). Finally, intermediate 3, similarly to the
reactions that formed 23, and 24 can react with hydrazine-imino-acetates to form 1,2,4-
triazole- 3-carboxyl:c aC|d esters (25) and the corresponding alcohols (26) after

10  borohydride reduction.
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Formulae (1), (Il), (I11), (Iva) or (lVb) are

i ndi cated, generally satisfactory results are obtai ned
wob@n/1239e6 conpounds of the present invention aPEI/US2007/009456

adm ni stered at a daily dosage of from about 0.1

mlligramto about 100 mlligram per kil ogram of

ani mal body weight, preferably given as a single daily

dose or in divided doses two to six tines a day, or in

sustained rel ease form For nost |arge manmal s, the

total daily dosage is fromabout 1.0 mlligranms to

about 1000 milligrams, preferabBg-from about 1

mlligramto about 50 milligranms. In the case of a 70
kg adult human, the total daily dose wll gener ally be
fromabout. 7 mlling to about 35Qcmdligrans. This

thef ageutdorsresponde. ) Furttermmore; the | T, Moo,
prov Jdes in sevent aspect a met ho f g Eparing a

ound of nmul a Inja referred enbodi nment the
g n e §£ rgl%i%@th E ﬁ pﬁeparu&g co

ou accordwng to For anﬁﬁﬁoﬁrepare
acco?dlng to the procedures of the fol | owi ng Schenes

and Exanpl es, using appropriate .materials and are

faH r(taton elM LOHeX@Qf]?Sﬁ.Id Ry 5Dh§nmfn@ln Lcﬁéﬁé{( @ oi fi 2
descri bed here N\@an unction wth prdi @ skills

in the art, addl'tisnal lcorrpounds of the“ps
i nvention clai med berska, can be readily pre ﬁ?{i 5 the

-dgsage ,:re“%I nmen rray, e _adpHshingLivds, pgo q E ‘ e Gm-diﬂfmhh'aqe,i-,-':.:':." .

conpounds il ustriat @897 n' t he exanpl es are no
however, to bewnsonstrued as fornming the on gehus,
that is co 9 ,,ass,t he invention. The %
further ills Ndﬁjlsfor t he
| N/ 34 | . TM!?B?;EIZQ;:?:"E"B
1 i n-NH

Si——
N/ u\ B
X-
NHp N N
N= | B

x/l Ny H o R N” 38 1
~ S N lzm NaOH, MeOH
-

N~NH
U
N/ Po

0
N |

39
Scheme 3

Scheme 3 illustrates the synthesis of examples with substitutions in the 5 position of
the pyridine core, and in particularly phenyl substitutions. 3-Bromo-5-Fluoro-pyridine
(27) is first 4-lithiated and then treated with CO, to form the isonicotinic acid (28), which
tn turn is coupled with various anilines to afford biaryl systems such as 29. The acid
functionality is first protected as simple esters (30) and then reacted under Suzuki or
other palladium-catalyzed coupling conditions to afford a variety of 5-substituted
analogs, including the ones described with structure 31. Halogenation, such as

iodination with NIS under acidic conditions, gives rise to compounds under structure
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preparation of the conpounds according to Formula (I).
Those skilled in the art will readily understand that
wWhe@nn239a6 i ati ons of the conditions and procesBeEBUSL007/009456
the follow ng preparative procedures can be used to
prepare these conpounds. The instant conpounds are
generally isolated in the formof their
pharmaceutically acceptable salts, such as those
descri bed above. The ami ne-free bases corresponding to
the isolated salts can be generated by neutralization
Wi th a suitable base, such as ag8eous sodi um
hydr ogencar bonat e, sodi um carbonat e, sodi um hydroxi de
and pot assi um hydroxi de, and extraction of the -

.3? Pﬁ{cﬁta%j dapioRRidd Ranba%e dc‘iHsO(?,QP 'Pﬁ&%nécﬁdssﬁr'eV&!ﬁbated wuth typical
evaporation. The am ne-free base, -i sol

CPYPIGISagRiRGRICH a8 BT PR Relo teBRy %’&P%fr‘&y&lfa&mﬁsr?é ram'“es o

pﬂﬂﬂfc@ﬂﬁtﬁk&zﬁdé%' (8Y) capigtalde réé\béctlbylyd I'I'Shfedbmﬁerme imtuam cyclized
dition o

C
i Vpmealsp e fee e ta i CEORS  apelyline aminoxadiazoles
spcle as pirticttireod5.0Amidess3tatdri yatcatiybe ant giehydrategite ting coresponding
l%mzﬁﬂt {Nﬂ%hoaire %gQR.P*rr]HYQ% @!Fa‘i&é M % céggt'r:%gtlngo@vérl iGtls Ketérocyclic
cprmogadsad Tihe qxnmp&:ﬁmmsm $mnwiia isatlecenmarsion ¢fitslgry into
WA EB 354 468G RN MPVRazRSeRREE 1 Schere 1
ilTustrates the synthesis of a group of exanple
conpounds in the present invention. In first step
anilines (2) are reacted with 3-fluoro isonicotinic
acids (1) in inert 2 9sol vents, preferably THF, by
additio of a base, pref ably but not Ilmted to
LisHvDS~stH st ep 2 lino isdhigofi nﬁﬁgﬁ,,&'&l ds ﬁ‘ )“
ﬁ aﬁﬁ&?ﬂgﬁ?ﬂ %WS\SIS;@?? BWF 13070 g
. / a4 Cs,G0g, Tol, refiux ~ J 45 N sealed tube
70% 97% ICI DCM-DMF

w F‘zH

V'V OR iB
HO’B~OH o} O
7 ( 49
n—BuLu
D/N\EL] NH,4CI, NaNg, DMF TMSCHNa,
i N 100 °C, sealed tub gther

Pd{dba)z, CsCO3,
carbene ligand

0°CtoRT

G el = s 5

Scheme 4

Scheﬁxe 4 illustrates the general synthesis of additional examples with various types of
W substituents. According to this scheme, various 4-iodo-anilines (43) are converted
to the corresponding 4-trimethylsilyl derivatives (44), which in turn are coupled under
palladium-catalyzed conditions with various 4-cholro-pyridines to form key (4-chloro-
pyridin-3-yl-phenyl)-amines (45). These intermediates are functionalised using a
variety of either Suzuki or other palladium-catalyzéd coupling reactions to introduce a
great variety of W groups in the 4-pyridyl position (46). These compounds are typically
converted to their halogenated analogs (47) (e.g.iodo or other) by displacement of the
trimethylsilyl group. Alternatively, the 4-cholopyridyl group of 45 can be converted to a
4-cyanopyridyl group by heating in sealed tube in the presence of Pd(PPhg)), and
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nmet hyl ester (4) by enploying coupling agents such as
PyBOP; CDI etc. and sinple alcohols, e.g.nethanol. The

WO e®@al12iong esters are easily converted to hydrBZi/usm07/009456

(5) by heating with the correspondi ng hydrazines in

al coholic solvents. These hydrazides, as illustrated
in Schene 1, serve as key internediates for the
formation of a great variety of heterocyclic rings.

For exanple, treatnent with

1,1-di-i Himdazol - 1-yl net hyl eneam ne affords

[1, 3, 4] oxadi azol - 2- am nes such-gs-conpound 6 in Schene
1. These conpounds can be rearranged by heating in

al coholic solutions of KOHto 5- alcoxy-[1

. Zn??lé t Fr'h%@aﬁé IH(tZ)mMé\t%'Mﬁ%IJQ\% thi at:b'ééls &Wl@hé’ £8fpounds with

the correspondi ng triazol ones (8).
cey@inm‘tq;ggye@g)"mg §Mst§n§dn theydPVYiifyl position, such as tertazoles (50),

tRiZelsqE9: 82) og,qx@gfp@@m c acetates and then can be

. cyclized |nto [1,3 4]oxad|azole 2- carboxylate

SRS EHER S by WA R0, B SEEREH Ayorr
cbnﬂmrp:all;oavasladlafmrhWh!hB(AelsaroWam hhik MA, S Ar Sigeagidtich

I%A; @HJR'AFPJS St i.mnjég ﬁg.r@ hNoagal! ?Tgér?be

€rs a rlazo es- 3- am nes

r@eiw@ufyapamsbyd@rogewreﬁ dggaripediin Masgh’ prcyamngad @fganlc Chemistry: -

: ﬁerdcﬁ&%" xhéaﬂaﬁ@msn 8hd SHeBiupE 9 Qﬁeﬁ@m@ﬁ rJohf Vafidyos Gons.

2- a kyl'=[1 , 3, 4] oxadi azol es (12). Condensation of 5

sk iy rs@@ﬁ AR L6 A3l werg saried qut either under an
SrgOTGEMEAgEh AiMdBpARTENgEh C@'nm%d:lalgiry salyantss Compowhdg vere typically

pfﬂ@é%{.@in ?QS!@S ﬁ}ﬁ(ﬁl él‘?rgrqa{ fb I@Itel'éktgllf‘dl éeé 60. (2(?]0 -400 mesh)

|azo eact | on of
In g@ttwn@eywmv&s&wwﬁdge@arat% P&thasﬁ@se_pbfomwfwa@aﬂ The

I\h\ﬁR %Eﬂré QRrd FHRrfid 5]’?5 Jéé‘l@@PM@deoé MHz for 'TH-NMR) using typlcally

hi azodi azol es- 3

qs-filrgeq:]y@%g@p%% 81 dsmethano ) an‘lj%%s?l\i%r)t c!zﬁmlcal shifts are reported in ppm

relative to tetramethylsilane.
Analytical LC/MS was performed using the following two methods:

Method A: A Discovery® C'®, 5 ym, 3 x 30 mm column was used at a flow rate of 400
pL/min, sample loop 5 pL, mobile phase: (A) water with 0.1% formic acid, mobile
phase, (B) methanol with 0.1% formic acid; retention times are given in minutes.
Method details: (1) runs on a Quaternary Pump G1311A (Agilent) with UV/Vis diode
array detector G1315B (Agilent) and Finnigan LCQ Duo MS detector in ESI + modus
with UV-detection at 254 and 280 nm with a gradient of 15-95% '(B) in a 3.2 min linear
gradient (I1) hold for 1.4 min at 95% (B) (Ill) decrease from 95-15% (B) in 2 0.1 min
linear gradient (V) hold for 2.3 min at 15% (B).

Method B: A Waters Symmetry® C'8, 3.5 um, 4.6 x 75 mm column at a flow rate of 1
mL /min, sample loop 10 uL, mobile phase (A) is' water with 0.05% TFA, mobile phase
(B) is ACN with 0.05% TFA, retention times are given in minutes. Methods details: (1)
runs on a Binary Pump G1312A (Agilent) with UV/Vis diode array detector G1315B
(Agilent) and Applied Biosystems API3000 MS detector in ESI + modus with UV-
detection at 254 and 280 nm with a gradient of 20-85% (B) in a 10 min linear gradient
(1) hold for 1 min at 85% (B) (lll) decrease from 20-85% (B) in a 0.2 min linear

_gradient (IV) hold for 3.8 min at 20% (B).
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[ 1 ,2,4]triazole-3-thiones (19). Condensation of 5

wi th carbon disulfide under basic conditions afforded
wQ 2903/,14396 adi azol - 2-t hi ones (20), which can bePCT/US2007/009456

S-al kyl ated to conpounds 21, which in turn can react

wi th various nucl eophiles to afford 2-substituted [ 1

, 3, 4] oxadi azol e anal ogs, such as 22. 30Schene 2 Schene

2 illustrates the general synthesis of exanples with

vari ous heterocyclic systens stenmm ng from

internedi ate acids 3 instead of hydrizides 5. Acids 3

can be coupled wth hydroxyl am gg-i m no-acet ates and

eventual ly cyclize into 1, 2,4- oxadi azol e-3-carboxylic

acid esters (23) which in turn can be reduced to the

di ng hydroxyl met hyl derivatives (24).
Aég&&ﬁﬁgsglnternedlate 3, simlarly to the reactions
DEE@BaﬁQ{”Ed 23, and 24 can react with
razi ne-imno-acetates to form1l, 2, 4-

cdlll azol e- 3- car body¥-Carpnyiiigudazale 25y and t he
pom respondi ng al pehRremétfaheaf t er bor ohydri de

r ction. 3 1Sc Sche 3|Ilustratesthe
D%@'%he& s of examglévﬁqpﬁo'gﬁ% "Ptutions in the 5
DMFSi tion of the pyw-Dinathyfomegmiged in particularly

yl substitut §lﬁ5:‘ﬁd'g’ 5- Fl uor o- pyr idine (27)
I's Tirst 4-'Iith|£)?£%h¥lg en treated with CO2 to fo

EDG i soni coti ni c1d@iRimetiajaminapronyi-3-¢thyiraioedimigs: fé'a"och'oﬁde

thdnT\éarl ouz ?nl H:gl?@&re%ﬁir@fhﬁ@fd?ch%rﬁéwgrm: ens such as :
e aci unctl opal i is fir cte

L&/MBI e esters (Sg %f?wgwqr%%lby(@?%%? r%[}? or

LIHNBS. pal | adi um Cathiamytesa methdisitegrideondi t i ons to

I\fég’gﬁd a varli et yscghlgroggpo%l)éll&o?gamd

NT Not Tested

NMR " Nuclear Magnetic Resonance

PyBOP Benzotriazole-1 -yl-oxy-tr:spyrrohdmophosphomum
hexafluorophosphate

RT Room Temperature

TEA Triethylamine

Tert © Tertiary-butyl

TFA Trifluoroacetic acid

THE Tetrahydrofurane

TLC Thin Layer Chromatography
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anal ogs, including the ones described with structure
31. Hal ogenation, such as iodination with NI S under

wa@edoditz3ssondi ti ons, gives rise to conpounds UNPEF/US2007/009456

structure 3232, which are deprotqcted to the free
acids (33). These acids are activated wth typica
coupling reagents, such as CDI or others, to react
with either hydrazines or am nes to produce hydrazides
(34) or amides (36) respectively. The former are in
turn cyclized into systens simlar to the ones
described in Schene 1, includingsam noxadi azol es such
as structure 35. Am des 36 can typically be first
dehydrated to the corresponding nitriles (37), which

_ mﬂS%sH%%E?é internedi ates in the constructi on of

various heterocyclic conpounds. The exanple shown in
Schene 3 is the conversion of nitrile 37 into
EXA s 38 and 39 by reaction wth di azonet hane.

'ffSChéne 4 Schenme 4 illustrates the general synthesis of
.. Thd@kainplalpreserpd belowi drb intanden® itlygiede partigwlar embodiments of the |

! m}%%%{otaﬂg%'(? Hg@%{%hﬁ?é%ﬂ ‘tﬁg.b@o%ggﬁgg tsg?é&ﬁcj:éﬁt‘)ﬁ or.the claims in

-ani convert
apy wags Plom gkargple-and intermediete yumbeninagadyie his sagtiongech
iridépbtidht 3 EheRURbSThg sk in RithbAdsUm cat al yzed
conditions wth various 4-cholro-pyridines to form key
It BHRES BY Bi(AiFuod-SioddPhghy ladiTh o ovcotinid eid
Internmedi ates are functionalised using a variety of
ei ther S OHor ot her pall adi um catal yzed coupli ng
reagti gms tjo introduce a great variety of Wgroups in
t +Oy position (46). These conpounds are
1yl copverted to their hal ogenated anal ogs (47)
I(e.y"iodo & other) by displacenment of the
trimethylsilyl group. Alternatively, the
Admitierecyt-iodipt2-tuerapnibine 480 Oag %3% oMveh iregnpysrgus tetrahydrofuran

(80 mL) was cooled to — 65 °C under an inert atmosphere, prior to slow addition of 1.0

M lithium bis(trimethylsilyl)amide (255 mL, 255 mmol) at a rate that maintained the
internal temperature below — 55 °C. After final addition, the thick slurry was stirred for
30 minutes and then treated with 3-fluoro-isonicotinic acid (8.0 g, 56.69 mmol). The
mixture was stirred at room temperature for 4 days and then poured into aqueous 2.0 N
sodium hydroxide (1000 mL) and ethyl acetate (250 mL). The layers were separated
and the organics were again extracted with aqueous sodium hydroxide (2 x 1000 mL).
The pH of the combined aqueous fractions was adjusted to 2 with concentrated
hydrochloric acid, which effected: precipitation of a solid. The material was filtered,
washed with water (300 mL) and dried under high vacuum at 40 °C for 18 h to afford 3
(19.05 g, 53.19 mmol, 94%) as a yellow solid. MS [359 (M+1)]. "H NMR (400 MHz,
DMSO-De): 7.3565 (t, J = 8.8 Hz, 1H), 7.5809 (d, J = 8.4 Hz, 1H), 7.7521 (m, 2H),

. 8.1175 (d, J = 4.7 Hz, 1H), 8.4472 (s, 1H), 9.2184 (s, 1H)

-isonicotinic acid methyl ester
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4-cyanopyri dyl group by heating in sealed tube in the
presence of Pd(PPh3) 4 and 33Zn(CN) 2. This cyano

WO niognedwaé ate (48) all ows the access of vari OUBCT/US2007/009456
conpounds with certain heterocyclic ring systens in
the 4-pyridyl position, such as tertazoles (50),
triazoles (51, 52), and others. Suitable anilines,
pyridi nes, and other derivatives, reagents/and
starting material sare comrercially available from
Al pha Aesar, Vard Hill, MA USA; Sigma-Aldrich
M| wakee, W, USA; or from Acc@s-Organics, Mrris
Plains, NJ, USA; or can be routinely prepared by
procedures described in"March's Advanced Organic

t
A 5, o M BB o 1 o
aat | CRbT-Qguédud m@@Bt'n @nbydiens dimetrvbauliaxidec| 12Ranl) was stirred at
- ré’cSI*FlEiémPtht@rregf‘éF‘ 18'h, HribF &988diB6ARP ﬁi&ﬁ@de(i@OCg)Wﬁ Almol). The

* darpusliont oo AR IRTEE, g SHRFREFLIOTeE Py 5 g Gy poured

|r(183'ﬁhté|0(90mﬁt$\h) Tha resultaat prezisate nes dilteedobres the cake was washed -
eparatjve was e T, Hi
e‘@ﬁﬂg (aé} 355& é:idarieog uég%relﬁagggcﬁ% %ntb% %ﬁz} %"\(Bto afford 2
(13-“'1-1 NgRB2usH moa yﬁ?i%)adli’r g sabneli-nelpted salidf Jki-NMRy 6 3. 83 (s, 8H); 7.30
(ﬁéf ngt b%&%aé% ﬁ)%@é({d 16095 £ g, SPHfd 9324, ew'i)eBQﬁt(@d?vg), 8.88 (br

mrelative To ramsthylsHane Anal’yt i cal

perforrred using the follow ng two nmethods: Method
: A Discovery(r) C18 , 5 mm 3 x 30 nm colum was
used at a flow rate of 400 nl/mn, sanple loop 5 niL ,
: 1 '

times are giyen in mnutes.

EH
'@N P
_ [
| N

A suspension of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid methyl ester (11.50
g, 30.90 mmol) in isopropanol (200 mL) was treated with hydrazine hydrate (6 mL) and
the mixture was heated to gentle reflux for 17 h. The resultant precipitate was filtered,
washed with isopropanot (50 mL) and dried under high vacuum for 14 h to give 3 (9.46
g, 25.42 mmol, 82%) as a yellow, crystalline solid. 'H-NMR: & 4.65 (br s, 2H); 7.28
(dd, 1H); 7.49 (m, 2H); 7.68 (dd, 1H); 8.14 (d, 1H); 8.52 (s, 1H); 9.34 (br s, 1H); 10.22
(brs, 1H).

Example 1: 5-[3-(2-Fluoro-4-iodo- -3H-[1.3,4]oxadiazol-

2-one
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Met hod details: (1) runs on a Quaternary Punp G 131 1A
(Agilent) with UV/Vis diode array detector GI 3 15B

w@ 2@7he3ssg and Fi nnigan LCQ Duo MS det ector i nPEBUS2007/009456

nodus with UV-detection at 254 and 280 nmw th a
gradient of 15-95% (B) in a 3.2 mn |inear gradient
(I'l) hold for 1.4 min at 95% (B) (Il11) decrease from
95-15% (B) in a 0.1 mn linear gradient (I1V) hold for
2.3 mn at 15% (B). Method B: A Waters Symetry(r)
Cl8, 3.5 M 4.6 x 7 5 nmcolum at a flowrate of 1
m./mn, sanple |oop 10 niL, nobi-Be-phase (A) is water
with 0.05% TFA, nobile phase (B) is ACN with 0.05%
TFA; retention tines are given in mnutes. Mthods

Tgeatﬁd l[’_}f? 6f|3 82' Pf&%r@4ﬂo@o &Hé}ﬁ)iéfmﬁkimo%gﬂﬁe\aeﬂgwd%ﬂlae (152mg,

array detector GL315B
O3 TET UG ST BoPIRE T AVES it CeATOR0D e paged i cazol-1-y1
nYéthdhdA¥debaet bETnEhol? BH0@ 0 hdGRagtnwhixtura V\@Baﬂhrmﬁd tofRT and

cRoe i oS T Bl A RS Dok el 3 25

‘mitktord wae atimed. adermight @t ¥ . Tieé drefoipitag ®a$n‘|kherati Pe%o(i@)vashed with

%%'Ca‘ Ejgg‘kgvlg%%agé&ﬁgt%m%&h%ﬁhgd/\ 5. grrr]uen EA-H)]
N-Et hyl dii sopropyl am ne DMF N, N- Di net hyI forrmm de DVBO
D nethyl su | f oxide.

Example 2: [4-(5-Amino-[1.3.4]oxadiazol-2-yl)-pyridin-3-yl]- (2-f|uoro-4-|odo-

phenyl)-amine

To a solution of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid hydrazide (1g, ‘
2.68mmol) in DMSO (6mL) were added 1,1-di-1H-imidazol-1-yl-methyleneamine
(864mg, 5.36mmol). The reaction mixture .was stirred at RT for 18h. Quenching of the
reaction by adding water (60mL). A solid precipitated out. The solid was filtered,
washed with water and cold methanol. Yield: white solid 1.0g. LC-MS (Method A)
[4.66min; 398(M-+1)]. '

Svnthesis of 1,1-di-1H-imidazol-1-yl-methyleneamine

To a solution of 1H-imidazole (3.52g, 51.6mmol), in DCM (250mL) cyanic bromide was
added (1.82g, 17.2mmol). The reaction mixture was stirred at 40°C for 30min. Part of
the solvent was evaporated, leaving around 30mL, then cooled at 0°C for 1h resulting
in a white precipitate which was filtered to afford the expected product 3.3g.

Example 3: 5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-3H-J1 3, 4]oxadiazole-

2-thione
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EDC 1- ( 3-Di net hyl am nopropyl) - 3-et hyl carbodi i m de
hydr ochl ori de HPLC Hi gh pressure |iquid chromatography

wo Gjovs2396ui d chr omat ogr aphy/ Mass Spect r onret r yPCT/BMO87/009456

Li t hi um hexanet hyl di si | azi de MCPBA

3- Chl oroperoxybenzoic acid N T Not Tested NVR Nucl ear
Magneti ¢ Resonance

Benzotri azol e-1-yl -oxy-trispyrrolidi nophosphoni umP
VW/ RD | Pr hexafl uorophosphate R T Room Tenperature TEA
Triethylam ne Tert Tertiary-butyl TFA Trifl uoroacetic
acid THF Tetrahydrofurane TLC Thé¢n Layer

Chr omat ogr aphy LI TERATURE: Crews e t al., Science

1992, 258, 478-80 Reddy et al., Cancer Metastasis Rev.
2003, 22, 395-403 Chang et al., Leukem a 2003,

17, 1263-W
N O
. F . H

Ieae

. .
| - N
To a solution of 3-(2-Fiuoro-4-iodo-phenylamino)-isonicotinic acid hydrazide (744mg,
2.ommol)' in.methanol (15mL) were added dithiomethane (0.22mL, 4.66mmol), followed
by potassium hydroxide (2.51mL, 2.13mmol). The reaction mixture was stirred at 60°C
for 7h. The solvent was evaporated and the residue was dissolved in ethyl acetate
(50mL), washed with Brine (15mLX3), dried over anhydrous MgSO,, filtered, removed

off solvent. Residue was subjected to silica gel column (EtOAc:Hexane=1:1) collected
product 210mg. LC-MS (Method A) [5.71min; 415(M+1)]

Example 4 : 5-[3-{2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-2.4-dihydro-
[1.2.4]triazol-3-one
0

[4-(5-Ethoxy-4H-[1,2,4]triazol-3-yl)-pyridin-3-yi]-(2-fluoro-4-iodo-phenyi)-amine (80mg)
was added conc. HCI (4mL). The reaction mixture was stirred at 90°C for 4hr, cooled
and filtered, the solid was washed with water and methanol. Yield: white solid 30mg.
LC-MS (Method A) [5.23min; 398(M+1)]

Example 5 : (2-Fluoro-4-iodo-phenyl)-[4-(5-methylsulfanyl-[1,3,4Joxadiazol-2-yl)-
pyridin-3-yll-amine
S._..

N=(
N O

N
ﬁj‘“m\%
| Nig
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WEXAVRLES The ' exanpl es presented bel ow are i nPENUSINOT/G09456

illustrate particul ar enbodi nents of the invention,

and are not intended to limt the scope of the

specification or the clains in any way. The exanple

and i nternedi ate nunbering used in this section are

i ndependent of the nunbering used in Schenes 1-4.

intermedi ate 1:

3-(2-Fl uor o- 4-i odo- phenyl am no}49 soni cotinic acid A

m xture of 4-iodo-2-fluoroaniline (20.0 g, 84.38 nmol)

i n anhydrous tetrahydrofuran (80 m ) was cooled to -

Tﬁé ré%EhHH ‘F{ﬁifdu?é‘of 5‘-?3 - ﬁtu@iﬂiﬂh@dcﬁphé}{yla%lnbppﬁﬂldm\m-yl] 3H-

tion of i thiumbis YN
[ alowapiazOe5iNRRS (00T | BTN elh APSoraE HEhP JtF el -52mmol) and
1éﬂg¢é®|al(1 uemm rraéwubaollo(e bewy) waBStifted fakfdvernigihitna@he solvent was
addi hi urr [

'ea{ﬂ%"eldll’]gﬁ‘y 93? 5@[‘1’*2 ﬁ%ﬁi\l\eg | sohl 2% '{j% cvg}g% %‘g\fa%hed with
Béine %60rb0 xrayobjied dher anhytitoue MgSOswas addetatflltsrﬁﬂmnd the solution
ture for and th n S
oL SIEREBL i s A LB A AL R R ATERR 1), v
24250. bC-NIS (WMethddA)e57 2mene426¢idan it ed and the or gani cs
were again extracted with aqueous sodi um hydroxi de (2

x 1000 m ). The pH of the conbi ned aqueous fractions

was adjusted to 2 with concentrated
Example 6: (2-Fluoro-4-iodo-phenyl)- [4-(5-morpholm-4-vl [1,3.4]oxadiazol-2-yl)-

) le ridin-3-yl]-amine

()

N

N
N. O
E o n
@N
I

To a solution of (2-Fluoro-4-iodo-phenyl)-[4-(5-methylsulfanyl-[1,3,4]oxadiazol-2-yl)-

pyridin-3-yli}-amine (100mg, 0.28mmol) in dioxane (5mL) were added morphline
(101mg, 1.17mmol). The reaction mixture was stirred at 120°C for 8h. The solvent-was
evapo'rated, residue was purified with prep plate (CH2CI2:MeOH= 20:1 5% TEA),
coliected product 24mg. LC-MS (Method A) [5.20min; 468(M+1)]

Example 7: (2-Fluoro-4-iodo-phenyl)-[4-(5-methylamino- [1.3.4] thiadiazol-2-yl)-
pyridin-3-yi]-amine

\
/N
N
FoH
ﬁj‘“
1

NH
To a solution of N*- [3-(2-Fluoro-4-iodo-phenylamino)-pyridine-4-carbonyl] of
hydrazinecarbothioic acid N-methylamide (150mg, 0.34 mmol) in DMA (2mL) added
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hydrochl oric acid, which effected precipitation of a
solid. The naterial was filtered, washed with water

W@ 3®0/124939 and dri ed under high vacuum at 40 OBCT/0820028009456

h to afford 3 ( 19.05 g, 53.19 mmol, 94% as a yellow
solid. M5 [359 (M+1l)]. 1H NMR (400 MHz, DMSO- D6):
7.3565 (t, J = 8.8 Hz, 1H), 7.5509 (d, J = 8.4 Hz,
1H), 7.7521 (m 2H), 8.1 175 (d, J = 4.7 Hz, 1H),
8.4472 (s, 1H), 9.2184 (s, 1H) Internediate 2:

3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni coti nic acid

nmet hyl ester 36A suspension of -41-

3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid
(12.0 g, 33.51 mmmol ) and CDI (7.0 g, 43.17 mmol) in

@P%e% pﬁéé{ﬁﬁgné’ l (3§§}n%g¥'3‘3%&1$g0T%hll)rd‘l@@e@ﬁltrﬂé e rRd, 0.67

tion of

mreelhansl D{ERA (0.37mis3. Olgwﬁep}bﬁ)he repgligdpiIYE asplirred at 100°C for
450, Whi Men\afersd,| dnideshdthe Vo RIMdsasvBp bRt éd. ET I’ﬁ@bruaefbr&mi:t was

st B Dipbrdiye Hifhc B BuS el Ve ot SN et 2

[5VeB®in; 428gvi30Q nL) and dried under high vacuum at 40

OC for 16 h to afford 2 (12.1 1 g, 32.54 mmol, 97% as

a salnon-colored solid. 1HNWR d 3.88 (s, 3H); 7.30

(dd 1H) 754(ddd 1H) 770(d 1|—|)d774|r %je 1
N A 2anei Ne 1 )

diﬁ%ﬁ?ﬂh,&i @rné’tole-s-thlone _ _ _ o _
-(2- Fl uor o- 4-1 0do- phenyl am no) -i soni cotinic acid
hydr azi de A suspensi on of
3- (2- Fl uor o-4-i odo- phenyl am no) -i soni cotinic acid

nmet hyl ester 1 1.50 g, 30.90 mml ) in isopropanol
(200 ni) treated with hydrazine hydrate (6 nL) and
heated to gentle reflux for 17 h. The
restl tant precipitate was filtered, washed wth

N 50 nL) and dried under hi gh vacuum for 14
|ve|3/(, 46

N'- [3-(2-Fluoro-4-iodo-phenylamino)-pyridine-4-carbonyl] of hydrazinecarbothioic acid
N-methylamide ( 100mg, 0.22 mmol) was added to 1N of aqueous NaOH solution
(1mL) and refluxed for 1h.. The pH was adjusted to 7'with 1N HClL. Upon neu’grglization
a white solid precibitated. The desired product (40mg) was isolated from the mixture
by filtration LC/MS (Method A) [5.69min; 428(M+1)].

Example 9: 5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-4-(2-morpholin-4-yIi-
ethyl)-[1,2.4] triazolidine-3-thione

3-(2-Fluoro-4-iodo-phenylamino)-isohicotinic acid N'- (2-Morpholin-4-yl-ethyl)-thiourea

-Hydrazide (100mg, 0.22 mmol) was addéd to 1N agueous NaOH solution (1mL), and
refluxed for 1h. The pH was adjusted to 7 with 1N HCI. Upon neutralization a white
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g, 25.42 mol, 82% as a yellow, crystalline solid.
IHNVR d 4.65 (br s, 2H); 7.28 (dd, 1H); 7.49 (m

wWQRe{)07/123988 (dd, 1H); 8.14 (d, 1H); 8.52 (s, 1HCT/BSBA7/009456

(br s, 1H); 10.22 (br s, 1H). Exanple 1:

5-r3-(2-Fl uor o- 4-i odo- phenyi arni no) - Pyri di n-4-vn-3H-ri

. 3. 41loxadi azol - 2-one 37To a sol ution of

3- (2- Fl uor o- 4-i odo- phenyl am po)-isopicotinic acid

hydrazi de (152ng, 0.41 mmol) in THF (6nl) contai ned

TEA (60m , 0.43mmol) were added

D -i m dazol - 1-yl et hanone (95ngg420.57mmmol ) at O0C. The

reaction m xture was warnmed to RT and stirred for 5h,

addi tional TEA (40m) and CDt (50nmg) were added, and
sélnzeplfeg ﬁét’egn ﬁ@eﬁe% rEd Pﬁﬁiu%{ Lish?gg vRLSER bt t@_mlelh\% by

precip '1d washed w th

f"maéw LC}/MS AMpthen M[F’ﬂz@mg\ SEEMA) Met hod A) [ 5. 50m n:
399(M+1)]. Exanple 2: r4-(5-Amno-M
, 3, 41oxadi azol - 2- yI) pyrldln 3-v
4 !

iR amithol 11,341

1 I'C dCl U
'L%'f%"@.""cb added

1,1- d| 1 Hi md 1-yl - met hyI eneam ne (864ny,
536mm|). The on m xture was stirred at RT for
18h. Quenchin ofot he reaction by adding water (60nl).
A solid precibHtated out. The solid was filtered,

washed wi ter and cold nethanol. Yield: white
solid 1. -M5 (Method A) [4.66m n; 398(M1)].
Synt hestis of 1.1-di-1Him dazol-1-yl-nmethyl eneam ne
N
W
; N

To a solution of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic N- (2,2-Dimethyl- [1,3]
dioxolan-4-yl)-formamide acidl-hydrazide (189mg, 0.36 mmol) in DMA (2mL) added
PS-Triphenyl-phosphane (375mg, 1.43 mmol,) Trichloro-acetonitrile (104mg, 0.72
mmol) and DIEPA (0.19mL, 1.43mmol). The reaction mixture was stirred at 100°C for
4hrs. After filtration, the solution was directly subjected to preparative HPLC for.
purification to afford the product (130mg). LC/MS (Method A) [5.25min; 512(M+1)].

1,3.4] oxadiazol-

2-ylamino}-propane-1, 2-diol
OH

OH’
NH

/N
N O
F o H
o
»
| N
(4-{5-[(2,2-Dimethyl- [1,3] dioxolan-4—ylinethyl)-amino]—ﬁ ,3,4] oxadiazol-2-yl}-pyridin-3-

y)-(2-fluoro-4-iodo-phenyl)-amine (100mg, 0.2mmol) was dissolved in dichloromethane
(5mL) and TFA (3mL) was added. The reaction mixture was stirred at RT for 4hrs. The
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To a solution of 1Himdazole (3.52g, 5 1.6nmol), in
DCM (2501L) cyanic brom de was added (1.82g,
waZo002/rea9B8g . The reaction m xture was stirred aPCHOSI007/009456
for 30mn. Part of the solvent was evaporated, |eaving
around 30nL, then cooled at OC for 1h resulting in a
white precipitate which was filtered to afford the
expected product 3.3g. Exanple 3:
5-r3"(2-Fl uor o-4-i odo- phenvi arni no) - pyri di n-4-vn-3H-n
. 3. 41oxadi azol e- 2-th ione 38To a solution of
3-(2-Fl uor o- 4-i odo- phenyl am no)agsoni cotinic acid
hydrazi de (744ngy, 2.ommol) in, methanol (15nL) were
added dit hi onet hane (0.22m _, 4.66mmol),. foll owed by

A 8 TR SO 0 s

withaidbaauasysaPith &ftee splvert qyapowition @ reeidue wasigelected and .
d%%ﬁfv@&l% ﬁ\@gﬂrbl ‘W@é@t uwdélbstaﬂlké'@gﬁt]{?fﬁlrﬁal)landiicldejt@ﬂ%rnd filtered
an ere v of f sol ven
(mg } [BP1yn sf'f%(@gl' Sl col um '
(Et OAC Hexane 1 1) collected product 2 10ng. LG MS
(I\/Iethod A) [5.71 mn; 415(Mrl)] Exanple 4 : b

l Abki4- ‘W-ethylamino)-
aming. 3 -yl)-pyridin-3-yl]-(2-

fI uor o- 4- |odo phenyl) am ne (80ng) was added cone. HC
(4n) . Thegj t|on m xture was stirred at 900C for

4hr, cool e filtered, the solid was washed w th
water and methanol . Yield: white solid 30mg. LC- M5
(Met hod A) [5 23m n; 398(M+l)] Exanple b :

(2-Fl uoro-4-i

adi azol - 2- ra/_(N

JoRe

To a solution of 3-(2-Fluoro-4-iodo-phenylamino}-isonicotinic acid N'- (2-Morpholin-4-yl-
ethyl)-thioureahydrazide (200mg, 0.34 mmol) in DMA (2mL) PS-Triphenyl-phosphane
(385mmol, 1.47 mmol,) Trichloro-acetonitrile (106 mg, 0.73 mmol) DIEPA (O.19fnL,
0.76mmol) were added. The reaction mixture was stirred at 100°C for 4hrs and then

do- phenvDr4 (5-met hyl sul fanyl -ri, 3. 41ox

filtered, and the solvent was removed. The crude product was purified by preparative
HPLC to afford 51mg of pure product. LC/MS (Method A) [6.06min; 527(M+1)].

A mixture of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid (200mg, 0.54 mmol),
acetic acid (32mg, 0.54 mmol), PS-Triphenyl-phosphine (845mg, 3.22 mmol,)
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pyridin-3-v p-amne 39The reaction m xture of
5-[3-(2-Fl uor o-4-i odo- phenyl am no) -pyridin-4-yl]-3H |

wa2003/14d96x adi azol e- 2-t hi one (600ng, 1.45mmmol ), PCT/US2007/009456

| odonet hane (216ngy, 1.52mmol) and leq. NaCOH ( 1 .45nl)
in ethanol ( 101) was stirred for overnight. The

sol vent was renoved, ethyl acetate (50nL) was added to
the the residue, which was washed with Brine (20m x
3). Dried over anhydrous MgySO4 was added, filtered,
and the sol ution evaporated. Residue was subjected to
silica gel colum (EtOAc: Hexane#1 :1), Yield: 245ny.
LC-MS (Method A) [5.72m n; 426( M+l) ] Exarrpl e 6 :.

(2- Fl uor o- 4-i odo- phenyl ) - r 4- (5- nor phol.i n-4-yl -ri
Tr.éhléld’é@éib@?r@é (55)hd, 1.8 HirfbN ada DIBPAD 28mLY 1B4mmol) in

aetopitile wasatitsddn pisealpa)tube at 500G foy Pats: fRyPXfure wag tgen
fiNSSHAZR the-Hrdte wakrdidctly Subjbdtednd PeepalaietHPI0C A3atior)55mg of

tﬁenﬂ%%?aqu@%’yg “?%ﬁdﬂ?\f @Dée’?ﬁr}\”ﬁls t(w"qi]d at 1200C

for 8h. The sol vent was evaporated, residue was
purlfled with prep plate (CH2Cl 2: MeOH= 20:1 5% TEA),
cladrd

4] bfadiRz4iMR N5 rifd¥in 3R Mibromo-

' 4 |odo phenyl)-r4 (5-rnethyl arnino- M 3,41
t hi adi azol - 2-vDpyridin- 3-v p-amine To a solution of
N - NH,

[ 3-(2-F uorH i odo-.phenyl am no) - pyri di ne- 4- car bonyl |
of )édra2| bot hi oic acid N-nethylam de (150ny,

34 ih DMA (2nlL) added 40PS- Tri phenyl - phosphane
Br N

), Trichloro-acetonitrile (97ng, 0.67
To a solution of 3-(2,4-Dibromo-phenylamino)-isonicotinic acid hydrazide (200'mg, 0.52

mmol) in DMSO (2mL) C- (Di-imidazol-1-yl)-methyleneamine (167mg, 1.04 mmol) was

added. The reaction mixture was stirred at RT under Argon overnight, then poured into
water. A solid precipitated out, which was filtered, and washed with methanol to afford

the desired product (100mg). LC/MS (Method A) [5.23min; 412(M+1)].-

Example 15: N- {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-y{]-[1.3.4}
oxadiazol-2-yl}-oxalamic acid ethyl ester

Oﬁ/go
NH
N
K
FH
o
|

To a solution of [4-(5-Amino- [1,3,4] oxadiazol-2-yl)-pyridin-3-yl}-(2-fluoro-4-iodo-
phenyl)-amine (470mg, 1.18mmol, 1.00eq) in DCM (50mL) Ethyl-diisopropyi-amine
(0.72mL; 4.14 mmol; 3.5eq), was added and then ethyl chloro (oxo) acetate (0.2mL;
1.78mmo!, 1.50eq) was added dropwise at 0°C, under Argon. The reaction mixture
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mmol ), and DI EPA (0.17m _, 1.01 mmol ). The reaction
m xture was stirred at 1000C for 4hrs,.and then

wo pdovae®de and and the volatile e evaporat ed. ACEUSINOT@9456
product was purified by preparative HPLC to afford 8
ng of the desired product. LC/ M5 (Method A) [5.03m n;
428(Mtl)]. Exanple 8:
5-r 3-(2-Fl uoro-4-iodo- phenyl am no>-pyridir t-4-v
p-4-methyl -2, 4- dihydro- H, 2,41 triazol e-3-thione
N -

[ 3-(2- Fl uoro-4-iodo-phenyl am nojspyri di ne-4-car bonyl ]
of hydrazi necarbothioic acid N nethylam de ( 100ng,
0.22 nmml) was added to I N of aqueous NaOH sol ution (

md%gﬁ]lo@ﬁﬂ Ig_clg:ﬁtfa rﬁj)ﬂgqo r8<5 38mpd @ur@'ﬁr%ﬁqﬁ%ﬁe@ﬁgﬁp The mixture was

neu r aI
therediupsict \atﬂeﬂ)MQ’K@rdle)s and washed fitat WithGivg paupers NaligPegand then

V\}cltﬁ%EhQ'h@ngé’ﬁl@ Ié}lér Wa%tdn@B'OQ@r Lot BoY, #bered, and the'

sglvent was #Y&IRS’WEQ t<P sﬁerdpﬁh E%Hw%‘y WasSugisstes o piliga gs! plumn

cﬁfdﬁk&b‘%ﬁraﬁhy hi'hb)d'()M :N1eOR, 53011 ks iefiedik,itd Iaﬁer(ﬁ?ztd'mg)m;the desired
(o] o) onicotinic acid N -

p(%’("i%n"ﬁ'ﬂ Af'l" ?Ré@gﬂ% H]r’@@ gf Hydr azi de (100nyg,

0. 22 mml) was added to 1N aqueous NaOH sol ution (

1rrL) Iar(;d refl uxed for 1h The H\évas adJ ustedto

ﬁﬂé&:ﬁiﬂbﬂ@&éme deS| [ ed product (45mg) was i sol at ed
fromthe m xHnFe by filtration. LC M5 (Method A)
[5.13m n; NS%((I\/H)] Exanpl e 10: (4-f5-r(2, 2-D nethyl -
H, 31 dioggl an- 4-yl met hyl ) -ani nol-ri, 3. 41

oxadi azgl - yI> pyridin-3-v

p- (R f INQr - i odo- phenyl) am ne

| N

To a solution of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid N-acetyl-hydrazide
(400mg; 0.93mmol; 1eq) in DMA (5mL), PS-Triphenyl-phosphine (1.22g; 4.66mmol;
5eq), Trichloro-acetonitrile (269mg; 1.86 mmol; 2eq) and DIEPA (0.49mL; 2.8mmol;
3eq) were added. The reaction mixture was stirred at 100°C for 4hrs. The mixture was
filtered and the solution was subjected to preparative HPLC to afford the product (98
mg). LC/MS (Method A) [5.03min; 412(M+1)]

Example 17: (3-{5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi]-[1.3.4
oxadiazol-2-yl}-ureido)-acetic acid ethylester

Q Va
Y
HN
HN

-~

N0

0]

A suspension of [4-(5-Amino- [1,3,4] oxadiazol-2-yl)-pyridin-3-yl]-(2-fluoro-4-iodo-
phenyl)-amine (0.200g, 0.504 mmol) in dry THF (3mL) was treated with ethyl
isocyanatoacetate (0.077g, 0.596mmol). The reaction mixture was stirred at RT
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To a solution of
3-(2-Fl uor o- 4-i odo- phenyl am no) -i soni cotinic N

w@ 2002a D9kt hyl - [ 1, 3] di oxol an-4-yl) -f or mam dBCT/US2007/009456
aci dl - hydrazide (189ng, 0.36 nmol) in DVA (2m ) added
PS- Tri phenyl - phosphane (375ng, 1.43 mmol,)
Trichloro-acetonitrile (104ng, 0.72 mmol) and DI EPA
(0.2 9mM , 1.43mmol). The reaction m xture was stirred
at 1000C for 4hrs. After filtration, the solution was
directly subjected to preparative HPLC for
purification to afford the prodygt (130ng). LC/ MS
(Method A) [5.25min; 512(M+l)]. Exanple 11 :
3-{5-r3-(2-Fl uoro-4-iodo- phenyl am no) - pyri di n- 4-v

%rrrn}qéﬁ @rg%g%%faﬁéqceﬁtéﬁ i@‘ﬂg?é’ 5. BASHRRIB Was #dddidOhnd the mixture

m@s@%gpgmomaqgtmﬁﬁws) - Hif mejerial wag dijgted with diethyl ether (2mL), filtered

ﬂ %ﬁ%@%ﬂhe?m&h Ya@inh %r@rﬁm afford a yellow solid product (0.144g,

Oﬁg) oro-4-i odo- ph %)y )-am ne 1%?1‘9, 0. 2mmol )
§W%‘séﬁ¢é&C(MSdM€m°&r nRrREHe ?9575%‘)* nd TFA (3nL)

was added. The reaction m xture was stirred at RT for

4hrs. The 42sol vent was evapor ated, and the residue

%MMM&MMM in met hanol The product
crystallized out the nethanolic solution and filtered
(63ng). LC M5 (Methdd [6.61 min; 472( M+l )].

Exanpl e '12:

(2-Fl uoro-4 _-_(odo phenyl) - (4-r5-(2-norpholin-4-yl -ethyl

am no) -
a spl ut]

it hi adi azol - 2-vH pyri di n-3-yl)-am ne To

Sy -yl- et hyl ) -t hi our eahydr azi de (200ny,
DVA (2nL) PS-Tri phenyl - phosphane
'(385rm0| 1N47 mol ,) Trichloro-acetonitrile (106 ny,

‘IQ) J §olﬁﬂ@njw )Jf P-I(gEﬁogcglﬁf-]io&thenylamino)-isénicotinic acid hydrazide (300mg;
0.81 mmol; teq) in DCM (5mL)}, 1-(2-Isothiocyanato-ethyl)-piperidine (192mg;
1.13mmol; 1.4eq) was added. The reaction mixture was refluxed for 4hrs under argon.

A yellow solid precipitated out and filtered to afford an intermediated that was
suspended in ethanol (5mL). lodomethane (148mg; 1.05mmol; 1.3eq) was added to
the reaction mixture and stirred overnight at RT, then heated to 80°C and stirred for
another 2hr. The mixture was filtered to give a yeliow solid product 40mg. LC/MS
(Method A) [3.89min; 509(M+1)]

Example 19: (2-Fluoro-4-|odo-phenvl)-{4—[5 -(3-morpholin-4-yl-propylamino)-[1,3.4]
oxadiazol-2-yl}-pyridin-3-yl}-amine
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0. 76mmol ) were added. The reaction m xture was stirred
at 1000C for 4hrs and then filtered, and the sol vent

wor®7neyeved. The crude product was purified bRCT/US2007/009456

preparative HPLC to afford 5 1ng of pure product.

LG M5 (Method A) [6.06m n; 527(Mrl)]. Exanple 13:

<2- Fl uor o- 4-i odo- phenyl )-r4-(5-nethyl - .3.41

oxadi azol - 2-vi)-pyridin- 3-yli-amne A m xture of

3- (2- Fl uor o- 4-i odo- pheny! am no) -i soni coti nic acid
(200mg, 0.54 nmmol ), acetic acid (32ng, 0.54 nmol),
PS- Tri phenyl - phosphi ne (845ny, - 4222 mol ,)

43Trichl oro-acetonitrile (155 ng, 1.07 mmol) and DI EPA
(0.23m _, 1.34mml) in acetonitrile was stirred in a
seal ed tube at 100 ®r 6hrs. The m xture was then
filtered, and the fgli te was directly subjected to
preparative HPLC to rd 55mg of the desired
product. LC/ M5 ( od A)- [6.63mn; 397(Mtl)].
Exanpl e 14: yg-(/5-Amno- Pl .3.41

oxadi azol \2=¥!)-pyridin-3-yll-(2, 4-di bronophenvP-

am ne To @ sgl ution of

i no- phenyl am no) -i soni cotinic acid

00Ong, 0.52 mmol) in DMSO (2mM ) C

A N e reactlon m Xt ure was stlrred at. RT
under Argon overni ght, then poured into water. A solid

Itﬂidnaéf%j(ﬂﬁlhordﬂﬁur&ib ﬁ%?ryfdrﬁrh@)r Benicatilc é@&h‘@@r&\&id&(SOOmg,

] anol to af gr oduct@g| onp%rgolme%d\@n
@QHPHIS’H &) [rsD%‘MﬁﬁmL ﬂ@(*ﬁﬂtﬂﬁcv BRI PRY ) BIor g;
1(@Tﬁrﬁol( ieléh}l%Qaédb@dWhe hexnyibamixia)e pys irefiuxed for 4hrs under argon.
p ellow soh& p?é(c?g{a (2] l)ﬁtz clh ﬁasaHIIPe%g to gf'foq'd %‘i‘rhwerrﬁé&g{e that was
suspended in ethanol (5mL). lodomethane (190mg; 1.34mmol; 1.0eq) was then added
and the reaction mixture was stirred overnight at RT. It was then heated to 80°C and
stirred for another 2hr. Filtration afforded the yellow solid product (128mg). LC/MS .

(Method A) [3.73min; 525(M+1)]

Example 20: (2-Fiuoro-4-iodo-pheny!)-{4-[5- 2-morpholin-4-yl-ethylamino)-[1,3.4

oxadiazol-2-yl}-pyridin-3-yl}-amine

HN_/— \_

rj%

To a solution of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid hydrazide (500mg;
1.34 mmol; 1eq) in DCM (5mL.) 4-(3-Isothiocyanato-ethyll)-morpholine (255mg; '
1.61mmol; 1.2eq) was added. The reaction mixture was refluxed for 4hrs under argon.
A yellow solid precipitated out, which was filtered to afford an intermediate that was
suspended in ethanol (3mL). lodomethane (190mg; 1.34mmol; 1.0eq) was then added
and the reaction mixture was stirred overnight at RT. It was then heated to 80°C and
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To a solution of [4-(5-Amino- [ 1,3, 4]
oxadi azol - 2-yl)-pyridin-3-yl]-(2-fl uoro-4-iodophenyl) -

wW@rioia239d¢0ny, 1. 18mmol, 1-00eq) in DCM (501L)PCT/US2007/009456

Et hyl -di i sopropyl -am ne (0.72m; 4.14 mol; 3.5eq),
was added and then ethyl chloro (oxo) acetate (0.2nL;
1. 78mmo!, 1.50eq) was added dropw se at 00C, under
Argon. The reaction mxture 44was al |l owed to warm up
to roomtenperature while stirring overnight. The

m xture was then diluted with DMC (501), and washed
first with 5% aqueous NaHCO3, a#gl-then with brine. The
organi c layer was dried over anhydrous MSO4,
filtered, and the solvent was evaporated to afford a
sﬁrﬁecd £y %n%’e??h?"aﬁlltﬁ’t@n%{o‘?&’e& fﬁg?eﬁlbﬁ%o@@brd‘d%ﬂ%mg LC/MS

romat ogr aphy usi n 1 as eluent, to

(Wthgﬂd\)zwoorﬂg""ﬁﬁﬂr‘@“dgsl red product. LC/MS (Method A)
[5.41 min; 498(M+l)] Exanple 16:

(2- Fl uoro- 4 |odo phenyl) [4 (5- rrethyl am no- [1 03,41

okhdiacol-24yi mid (400rrg; 0. 93mm| ; leq) i n DVA -
(5m), PS-Triphenyl-phosphine ( 1 .22g; 4.66mmol;
5eq), Tri Chlo'grﬁ%cet onitrile (269rrg 1.86 Mol ; 2eq)

and DI EPA 2.8nmmol ; 3eq) were added. The
reaction gixsure®was stirred at 1000C for 4hrs. The

m Xgure
preparafive HPLC to afford the product (98 ngy). LC M
(lyetho .03m n; 412(Mrl)] Exanple 17:

3 r3-{2- Iuoro 4-i odo- phenyl ami no) - pyri di n-4-v
- 073, 41 oX¥di azol - 2-yl ) - ur ei do) - aceti ¢ acid

T%tahg llSt%negf 3-(2-Fluoro-4-iodo- phenylamino)-isonicotinic acid hydrazide (250mg;

0.67 mmol; 1eq) in DCM (5mL) Acetyl isothiocyanate (80mg; 0.8mmol; 1.2eq) was
added. The reaction mixture was refluxed for 4hrs under argon. A yellow solid
precipitated out, which was filtered to afford an intermediate that was suspended in
ethanol (5mL). lodomethane {(95mg; 0.67mmol; 1.0eq) was then added and the

reaction mixture was stirred overnight at RT. It was then heated to 80°C and stirred for

another 2hr. Filtration afforded the yellow solid product 8 mg. LC/MS (Method A)
[5.30min; 440(M+1)]

Example 22: N- {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-[1.3.4]
oxadiazol-2-yl}-N', N’-dimethyl-ethane-1, 2-diamine

3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid N'- (3-dimethylamino-propionyl)-
hydrazide (130mg, 0.27mmol) was dissolved in DMA (2r_r)L), and then PS-Triphenyl-

phosphane (420mg, 1.6 mmol, 6eq), Trichloro-acetonitrile (77mg, 0.53 mmol, 2eq) and
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A suspension of [4-(5-Am no- [1,3,4]
oxadi azol - 2-yl)-pyridin-3-yl]-(2-fl uoro-4-iodophenyl) -

wa@nima2398 200g, 0.504 nmol) in dry THF (3nmL) WeST/US2007/009456

treated with ethyl isocyanatoacetate (0.077g,

0.596mmol ). The reaction m xture was stirred at RT
450verni ght. More isocyanat oacetate (0.083g,

0. 643nmol ) was added, and the m xture was stirred for

anot her 72hrs. The material was diluted with diethyl

ether (2nmL), filtered and dried under high vacuum for

2h to afford a yellow solid proedogct (0.1 44q,

0.274mmvol , 54% LC MS (I\/bt hod A) [5.53m n; 527(M+l)]
Exanpl e 18: (2-Fl uoro-4-iodo-phenyl H4-r 5- (

D%EpgRSH'Q?A ]OTnVrlnoFgQ% \ﬁ@?erég:ldeﬁ THe felaction mixture was stirred at ,

oxadi'azo -vn- -amne To a solution of

1907Q opprnight.-and f@aa figpiesy |1§9mfwéateiv@@rﬁ'@6fly fikiegierdo preparative
HPLG f74i5d 330RAGBY tHe dbkireBRloduteA)c/MS idvhé®IY [B.63min; 467(M-+1)]
1- (2-1sot hi ocyanat o- et hyl ) - pi peri di ne (192ng; 1.
13mmol ; 1.4eq) was added. The reaction m xture was
refI uxed for 4hrs under argon A yel l ow solid

. / 4 ’ disy

i nber s _ g that W éspended in et hanol (5m ).
x3 H ol ; 1.3eq) was added to the
reaction m xture angl\/jl rred overnight at RT, then

tl

heated to 800C a red for another 2hr. The
m xture was H o give a yellow solid product
40ny. LC Met hod A) [3.89mi n; 509(M+l)] Exanple 19:
(2- El uor oN¢- j®do- phenyl
WLIFS(Bm)pholln4y| propyl am noHl , 3, 41

Bk ppvr|d|n3vl} ani ne 46Toaso|ut|on of

§00ny;
3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid N'- (3-pyrrolidin-1-yl-propionyl)-
hydrazide (138mg, 0.27mmol) was dissolved in DMA (2mL), and then PS-Triphenyl- .
phosphane (424mg, 1.62 mmol, 6eq) Trichloro-acetonitrile (78mg, 0.54 mmol, 2eq)
and DIEPA (0.19mL, 1.08mmol, 4eq) were added. The reaction mixture was stirred at
100°C overnight, and then filtered. The filtrate was directly subjected to preparative
HPLC to afford 26 mg of the desired product. LG/MS (Method A) [4.20min; 495(M+1)]

Example 24: [4-(5-Amino- [1,3,4] oxadiazol-2-yl)-pyridin-3-yl]-(2-chloro-4-iodo-
phenyl)-amine ‘
NH;»

/N
Cl H
jone
I N"
To a solution of 3-(2-Chioro-4-iodo-phenylamino)-isonicotinic acid hydrazide (150mg,
0.39mmol, 1eq), in DMSO (2mL) C- (Di-imidazol-1-yl}-methyleneamine (124mg,
0.77mmol, 2eq) was added. The reaction mixture was stirred at RT under argon

overnight and then poured into water. The product was isolated by filtration (135 mg).
LC/MS (Method A) [5.22min; 414(M+1)]
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1.34 mmol; 1eq) in DCM (5nlL)

4- ( 3-1 sot hi ocyanat o- propyl ) norpholine (300ng; 1.61
wonwi/1233Req) was added. The reaction m xture MBEUS2007/009456

refluxed for 4hrs under argon. A yellow solid

precipitated out, which was filtered to afford an

i nternmedi ate that was suspended in ethanol (5nL).

| odonet hane (190ny; 1.34mmol; 1.0eq) was then added

and the reaction mxture was stirred overni ght at RT.

It was then heated to 800C and stirred for another

2hr. Filtration afforded the yedd-ow solid product

(128ng). LCO M5 (Method A) [3.73min; 525(M+1)] Exanpl e

20: (2-F

uor o- 4-i odo- phenyl ) -{4-r5-(2-nor phol i n-4-yl - et hyl am no

)-H , 3,41 oxadi azol -2-v p-pyridin-3-yl}-amne To a
Ex&hiid 2% 12i(5-Amino- [1,3.4] oxadiazol-2-yl)-pyridin-3-yi]-(2-fluoro-4-methoxy-
~3-{2-FT'uoro-4-1odo- phenyl am no) -i soni cotinic acid
phenyli:amiBe (50ony: 1.34 mmol; leq) in DCM (5nl)

4- (3-1sot hi ocyapat o-et hyl |') - mor phol i ne (255ng; 1.61

mol ; 1. 2eq}\J S @added. The reaction mxture was
refl uxed f rs under argon. A yellow solid
preci

pi t ut which was filtered to afford an
-d%éte that was suspended in ethanol (5nl).

an Ong; 1.34mvol; 1.0eq) was then added

~ang re t' n mxture was stirred overni ght at RT.
1?" was then ﬁ£ated to 800C and 47stirred for another

T% %?Follft ({\/%t Q?ON@P%U Qm%{%&@urﬂ%ﬁﬁihlgctﬂ??gé‘lethydi’aZIde

e
(1;_59mg\|.0 54mmol, 1eq) in DMSO (2mL) C (Di-imidazol-1-yl)- methylenrggmme

i nter
| odp

N

: (ﬁ?%ﬂéﬂ(@gn'ﬂn@p @@q hdadsd ey raattith mmuredvas ﬁnm -tiRTBunder

41 d de T | ut
AP ETTIG R BB GBI Lt Ry The B e Bolptedoy fitration (9
ity A MS VtRBA MY ; [0.52min; 302(M+1)]

Example 26: {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl]-[1.3.4] oxadiazol-2-
yl}-carbamic acid ethyl ester

o—/

HN

N
N O

F o H
jons
| Nid

To a solution of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid hydrazide (500mg;

" 1.34 mmof; 1eq) in DCM (5mL) Isothiocyanatoethylester (2.0g; 5.37mmol; 1.1eq) was

added. The reaction mixture was refluxed for 4hrs under argon. A yellow solid
precipitated out that was filtered out and suspended in ethanol (20mL). lodomethane
(0.35mL; 5.64mmol; 1.05eq) was added and the reaction mixture was first stirred
overnight at RT, and then heated to 80°C while stirring for 2hr. The product' was
filtered out of the mixture (1.1g).

LC/MS (Method A) [5.33min; 470(M+1)]
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0.67 mmol ; leq) in DCM (5nL) Acetyl isothiocyanate
(80ng; 0.8mmmol; 1.2eq) was added. The reaction m xture
woa®nedBaxed for 4hrs under argon. A yell ow spCT/US2007/009456
preci pitated out, which was filtered to afford an
internedi ate that was suspended in qthanol (5m ).
| odonet hane {95ng; 0.67mmol; 1.0eq) was then added and
the reaction m xture was stirred overnight at RT. It
was then heated to 800C and stirred for another 2hr.
Filtration afforded the yellow solid product 89ng.
LOMS (Method A) [5.30m n; 440¢B%#1)] Exanple 22: N
{5-r3-(2-Fl uoro-4-iodo-phenyl arni no) -pyridm4-yll-ri,3
, 41 oxadi azol -2-vQ N, N -dinethyl -ethane-L 2-di am ne
3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid N -
(3-di net hyl am no- propi onyl )- hydrazi de (130ng,
EXampiaRl) AHIiIRSOMYE4 dxaddol2abN-o fi@na3-yll-(2-fluoro-4-
P> Ir1 phenyl phosphane (420ny, 1.6 mmol, 6eq),
¥¥Ekgﬂﬁg¥%ﬁéggﬁonitrile (77mg, 0.53 mmol, 2eq) and
48DI EPA (0.1.9pL, 1.07mmol, 4eq) were added. The
reacti on mgx uré was stirred at 1000C overni ght, and
t hen filtﬁre The filtrate was directly subjected to
preearaﬁiv LCto afford 32 ng of the desired
producty LG M5 (Method A) [3.63mn; 467(Mrl )] Exanple
i % 4-i odo- phenvh-f 4-r5-(2-pyrrolidin-1
- gt hyl H ,3.41
oxadi azol - 2Zf vn- pyri di n- 3-yl >-am ne
3- (2- Fl uor &2 4-i odo- phenyl ami no) -i soni cotinic acid N -

s T B ST H IR PR B4 ot ycrazce
(Pbrig, pBemyiol, 1eq) oBMBO Eniid2an@Ri-imide2oirhyl)-maébyEneamine
(Téirﬁgl P58mARS LU Wals! fickd 8 rdkchdn MRLre wSAtirred at RT under
argon overnight and then poured into water. The product was isolated by filtration (80
mg). LC/MS (Method A) [4.68min; 414(M+1)]

Example 28: [4-
4-iodo-phenyl)-amine

NH,

H
jone
ﬂ N

To a solution of 2-Ethynyl-5- (2-fluoro-4-iodo-phenylamino)-isonicotinic acid hydrazide
(124mg, 0.31mmol, 1eq) in DMSO (2mL) C- (Di-imidazol-1-yl)-methyleneamine
15  (101mg, 0.63mmol, 2eq) was added. The reaction mixture was stirred at RT under

10 1,3.4] oxadiazol-2-yl 2-fluoro-

argon overnight. and then poured into water. The solid fomed was isolated by filtration
and washed with methanol to afford the product (30 mg). LC/MS (Method A) [5.15min;
422(M+1)]

20 Example 29: [4-(5-Amino- [1,3,4] oxadiazol-2-y!)-pyridin-3-yi]-(4-iodo-2-methyi-
phenyl}-amine
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and DI EPA (0.1 9ni, 1.08mvl, 4eq) were added. The
reaction mxture was stirred at 1000C overni ght, and

wo b@/1239B6 ered. The filtrate was directly subjPCT/E@82000009456

preparative HPLC to afford 26 ng of the desired
product. LC/ M5 (Method A) [4.20m n; 495(M+1l)] Exanple
24: [4-(5-AmInO P, 3,41

oxadi azot-2-yl)-pyridin-3-yl 1-(2-chl oro-4-i odophenvh-
am ne To a sol ution of

3- (2-Chl or o- 4-i odo- phenyl am no) -i soni cotinic acid
hydrazi de (150ny, 0.39mmol, legkz-in DVBO (2nm) G

(Di -i mdazol -i-yl)-methyl eneam ne (124ny, 0.77mmol ,
2eq) was added. The reaction m xture was stirred at RT
under argon oyggni ght and then poured into water. The
pr oduct sofated by filtration (135 ngy). LC M5
(Met hod A% 22min; 414(Mrl)] 49Exanple 2S: r4-(5-Am
no- M 3, 41N

oxadj a |Q| - 25 v0O pyridi n-3-yl H2-f | uor o- 4- net hoxyphenvD-

m To B so ution of

| A UONQ-A4- met hoxy- phenyl am no) -i soni cotinic acid

hydrazi de ('150ng, 0.54mmol, 1leq) in DMSO (2m ) C

'l<o'% sbmlé’r@épi (4-1&&2%W1&EE§M)Q§JMWCJ&Q9Hm?rlamde 200mg,

was ad he reaction m x tlrre ?{ﬂ%n
%%Bwobﬂﬁahm&wm @WL%O(DMB'H%%W@H"}%W engaupe 9.
RoSES!, 2685whs abasd.driayrebtlién mbiture wWekOstimpd. atlRKY Misler argon

q&%ﬁ{;@%d A%r{?grpg)%aneq g\&%%%ﬁ&wg] ﬁéfo‘ﬂ%/ ég iso}f:\ted by filtr?tion and

Ma‘bheﬁadihane'dhaﬂel tplaffovhttiearoductai(4s emym/yga éMethgd Ay [4.90min;

é§ahg n of
-é uor o- 4-i odo- phenyl am no) -i soni cotinic acid
hydr azi de (500ny; :

Example 30: [4-(5-Ethoxy-4H- [1,2,4] triazol-3-yl}-pyridin-3-yl]-(2-fluoro-4-iodo-

phenyl)-amine

o)
N
N NH
F oy
JijN P
. | P
| N

To a solution of [4-(5-Amino- [1,3,4] oxadiazol-2-yl)-pyridin-3-yl}-(2-floro-4-iodo-phenyl)-
amine (150mg, 0.38mmol) in ethanol (10mL) KOH 9212mg, 3.78mmol) was added.
The reaction mixture was refluxed for 3hrs. Then, added acetic acid was added to bring
the pH to 5. The volatives were stripped and the residue was dissolved in EtOAc, and
washed with 5% NazxCO3;, and brine, énd theh dried over anhydrous MgSO4. After
filtration and solvent removal the remaining crude product was subjected to silica gel
column chromatography (eluent: Hex:ane EtOAc=1:1) to afford the desired product
(45mg). [5.08min; 394(M+1)]

Example 31: 5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-4H-[1,2,4] triazole-3-

carboxylic acid ethyl ester
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1.34 mo!; l1leq) in DCM (5nL) | sothiocyanat oet hyl ester
(2.Qg; 5.37mmol; 1. leq) was added. The reaction
worRoorae®3ismas refl uxed for 4hrs under argon. A BEI/USM07/009456
solid precipitated out that was filtered out and
suspended in ethanol (20m). | odonethane (0.35m _;
5. 64muol ; 1.05eq) was added and the reaction m xture
was first stirred overnight at RT, and then heated to
800C while stirring for 2hr. The product was filtered
out of the m xture (1.1g). LG M (Method A) [5.33m n;
470(M+1l)] 50Exanple 27: r4-(5-Aggno- H .3.41
oxadi azol - 2-yl)-1-oxy-py i din-3-v p-(2-fluoro-4-
i odo- phenvh-am ne To a sol ution of
3- (2- Fl uor o- 4-i odo- phenyl am no) - 1- oxy-i soni cotini c
acid hydrazidg (150ng, 0.39mvol, leq) in DMSO (2nL) C
(Di -i m dazolel -yl ) -net hyl eneam ne (124ng, 0. 78mmmol,
2eq) was addeg=oThe reaction m xture was stirred at RT
under arg verni ght and then poured into water. The
pr oduct Wé§ ingpl ated by filtration (80 ng) . LC M5
4.68mn; 4 14(M+l )] Exanple 28:
AN n\H .3.41
: 2-yll)-6-ethvnyl -pyridin-3-v p-(2-fluoro- To
18 Z ~ef 2- Et hynyl - 5-
(2-fluoro-4-iodo-phenyl am no)-isonicotinic acid
NﬁMdba@-@fl(1r|3r344¥m|do%h&hylﬁﬁﬁho)-ﬂ;&iﬂhei(—ﬂcﬁ)lﬂﬁ@ﬂ{-ﬂmir)azﬁho}-acetic acid
Di,-im ols1,- -~ et e 1,N
b e P AR Pbied DR s S SRl s gpoec.
pondet intr gater,dadractegtwith Bi2Ac, Kamipoed e ¢roanicapesy andiwashed with
e [ n
Ry ST OT8 M50k e R itk o SV ToSRA RO BRECbhien wes
sijeFlgg_dItg@ilﬁ,a gel column (Hex: EtOAc=1:1). Collected final product 1.02g.

[5.23min, 454 (M+1)]

N-methanol

To a solution of 5-{3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-4H-[1,2,4] triazole-3-
carboxylic acid éthyl ester (150mg, 0.33mmol, 1eq) in THF (3mL) LiBH4 (10.8mg,
0.5mmol,. 1.5eq) was added. The reaction mixture was stirred overnight at RT. The
solvent was evaporated and the residue was dissolved in EtOAc, washed with brine,
and dried over MgSO,. After filtration and solvent removal, the crude product was
purified by preparative HPLC, to afford the desired product (41 mg). [5.57min; 454
(M+1)]

4-iodo-2-methyl-

phenyl)-amine.
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422(M+l)] Exanple 29: r4-(5-Amno- Pl. 3,41
oxadi azol - 2-vO pyri di n- 3-vn- (4-i odo- 2- net hyl phenvD-

watkownes9d 1To a sol uti on of PCT/US2007/009456

3- (4-1odo- 2- net hyl - phenyl am no) -i soni cotinic acid
hydrazi de (200ng, O0.54mmol, leq) in DVMSO (2nm) C

(D -imdazol -i-yl)-nmethyl eneam ne (175ng, 1.09mmol,
2eq) was added. The reaction m xture was stirred at RT
under argon overni ght and then poured into water. The
solid fonmed was isolated by filtration and washed with
nmet hanol to afford the product .5445 ng). LC/ MS (Met hod
A [4.90m n; 394(Mm+1l)] Exanple 30: r4-(b-Ethoxy-4H

M 2,41 triazol-3-yl)-pyridi p-3-v

p- (2-fl uor o- 4yjodophenyh- ami ne To a solution of
[4-(5-Am n=/T1 , 3, 4]

oxadi azol §2- WH - pyridin-3-yl]-(2-floro-4-iodo-phenyl) -
am pe (150mg, 0.38mmol) in ethanol (10r) KOH 921 2ny,
3.7 N s added. The reaction m xture was refl uxed
|Th n, added acetic acid was added to bring

| ~The vol atives were stripped and the

resi due was dissolved in Et CAc, and washed with 5%

NagseBn riRehrd bt 894-160H2 IR RYICBHRY a0V 86)-idehystiRd ScilYip§lazide
. After filtration and sol vent rerm%gl the . remaj nj g% .
(1p0me Gremmal e sadis Methlianimptoangdipming fifiriodite (104mg,

. CATrenEt. 0556 M pydihel €arhL) inesartetubd @A Heated) totl 00T (valielstirring for

@%r@ﬁ% Icéc%lpng? ft%ja%cgouq'éé H’Hg Wa[(esr; g)%@\crt]éd \%%’ %2‘2:,] and the combined
dgarge {ractkinsodied overdmhy eyl MaS @o>-Afier fitiiation and sabent removal the
ram%%]nixjid érﬁé@lp%d’)ﬁct was subjected to silica gel column chromatography (eluent:
Hexane EtOAc=1:1) to afford the desired product (35 mg). [4.26min; 393(M+1)]

Example 34: [4-(5-Amino- [1.3,4] oxadiazol-2-yl)-pyridin-3-yl}-(4-bromo-2-fluoro-
phenyl)-amine

NH,
/N—<—
- Ng__O

H
-
Br N

To a solution of 3-(4-Bromo-2-fluoro-phenylamino)-isonicotinic acid hydrazide (200mg,
0.62mmol, 1eq) in DMSO (2mL) C- (Di-imidazol-1-yl)-methyleneamine (198mg,
1.28mmol, 2eq) was added. The reaction mixture was stirred at RT under argon
overnight. It was then poured into water.and the solid that precipitated out was filtered
and washed with methanol to afford the desired product (195 mg). LC/MS (Method A)
10.62min; 351(M+1)] ' '

Example 35: [4-(5-Amino- [1,3,4] oxadiazol-2-yl}-pyridin-3-yl}-(4-bromo-2-chloro-

phenyl)-amine
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carboxylic acid ethyl este r 52Am no-
{[3-(2-fluoro-4-iodo-phenyl am no) - pyri di ne- 4- car bonyl ]

WO byodna®eco} - aceti c acid ethyl ester (1.6g, 3.BOTD2007009456

pyridine (10m) was stirred at 1400C for 3hrs. Cool ed,
poured into water, Extracted with Et OAc, Conbi ned the
organic | ayer, and washed with Brine, dried over

MySO4, filtered, renoved off solvent, got crude
product, which was subjected to silica gel colum
(Hex: EtQAc=l :1). Collected final product 1.02g.
[5.23m n, 454 (Mtl)] Exanple 3255-
(5-r3-(2-Fluoro-4-iodo-phenyl am no) - pyri di n-4-vn-4H p
.2,41 triazol-3- yl}-nmethanol To a solution of
5-[3-(2- Fl uor ondy; i 0odo- phenyl ami no) -pyridin-4-yl]-4H[1
,2,4] tria -3- carboxylic acid ethyl ester (150ng,
0.33mmol, feq)yin THF (3nl) LiBH4 (10.8ng, O nmmol, .
1.5eq) wgs dded. The reaction mixture was stirred

' RT. The sol vent was evaporated and the
reg & wap ssol ved in Et OAc, washed wth brine, and

kit of ot ot iy oo oo
Ot 39mael EJ-WI“)Q%Q @Mt &'ﬁP"mg?%Ri‘d:@'F‘ﬁ&Wﬁﬂeﬁﬁ‘é’h% [88mg,
1an@ol, 263 whs addéd) Thei nsaction rafxture was stirred at RT under argon
oﬁie/r&ﬁ'%’lg%g\gt%é%%r&h HRQ %vnrfa}r%rla r}r& %g%cs ﬁr%%@hgt%yo% fha? Gl filtered and
washid wjthsoethangl to givelihe débined prwdugd(186 o) deC(MB 4Mgihod A)
[4.77min; 367(M+1)] :

Example 36: 5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi}-[1,2,4] oxadiazole-3-

carboxylic acid ethyl ester

)

g
o
N=—
A N
S
FH
ijN >
w
| N

A reaction mixture of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid (1000mg,

2.79mmol, 1.00eq), and Di-imidazol-1-yl-methanone ((543mg, 3.35mmol, 1.20eq) in
DMF was stirred for 4hrs at RT under argon. Then hydroxyamino-imino-acetic acid
ethyl ester (612mg, 4.19mmol, 1.5eq.) was added and the reaction mixture was stirred
overnight, and then diluted with water. A yellow precipitate was formed that was
filtered to afford the product (785mg). [5.46min; 455 (M+1)]

1,2,4] oxadiazol-5-yl-pyridin-3-yl
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20

0.47nmL, 1.45eq) in pyridine (2nmL) in sealed tube was
heat ed t0140C while stirring for 4hrs. After cooling,

WO toorag3opoured i nto water, extracted w th Et ORRCT/ERZN07/009456

t he combi ned organic fractions, dried over anhydrous
MySO4. After filtration and sol vent renoval the
remai ni ng crude product was subjected to silica ge
col utm chr omat ogr aphy (el uent: Hexane EtOAc=l :1) to
afford the desired product (35 ng). [4.26m n;

. 393(Mtl)] Exanple 34: r4-(5-Amno- Pl |, 3, 4]

oxadi azol - 2-yl ) -pyridi n-3-v p-{d brono-2-fl uorophenvD-

ami ne To a sol ution of

3- (4-Brorno-2-fl uoro-phenyl am no)-i soni cotinic acid

hydr azi de &2Q0”Q’ 0.62muol, 1leq) in DVSO (2m ) C

(Di -imdagol -y -yl)- nethylenean1ne (198ny, 1.23mmmol,

2egF was a ed The reaction mxture was stirred at RT

under afgoniovernight. It was then poured into water

a e splidythat precipitated out was filtered and
W thanol to afford the desired product

(195 ng) L VB (Method A) [0.62m n; 351(Mt1>] Exanple

Jqsof Sn -Flﬁ)&rov@-to‘h% phen%/lammo) pyridin-4-yl}-[1,2,4] oxadiazole-3-

OX& di n- 3-vn

. h|
CAOAICSHEIb S5 BBR {108 QRO - DEET (1 PE%E@GL 8H (0.199,

MMLWés h8Ged) I ThRtreattbnafixelird Wiisastinde 1628wt RT. The pH was

Hs?q%d‘?a\y@h geﬂ l-)l;ﬁ) l?]lfﬂvggﬁ(fﬁ"é%%%maﬁ éillldtfgé/wth WiteﬁjA sofld precipitated

aﬁﬂq?asvfﬂlsradbegive fﬁleaomémit(ll 4g). oMM @eakbed &) i -F4-3miat 3§3(M+1)]
under argon overni ght and then poured into water. A
solid precipitated out that was filtered and washed

wi th methanol to give the desired produc
(ZgFlu%ro-4-|odo phenylamnPo)-pvrlc}m-d,-vl? [‘513.4’] oxadiazol-3-

yl}-methanol
HO

-y
O N
H

jone
| N

To a solution of 5-{3—(2-Fluoro-4-iodo-phenylamirio)—pyridin-4-yl]-[1 ,2,4] oxadiazole-3-
carboxylic acid ethyl ester (768mg, 1.69mmL, teq) in THF (6mL) LiBH, (55mg,
2.54mmol, 1.5eq) was added. The reaction mixture was stirred overnight and the
solvent was evaporated. The residue was dissolved in EtOAc, washed with brine, and
dried with anhydrous MgSO,. Filtration and removal of the solvent afforded the crude

' product which was subjéc'ted to silica gel column chromatography (eluent: CH,Clj:

MeCH 70:1) to give rise to pure product (497 mg). [5.01min; 413 (M+1)]

Example 39: 5-[3-(2-Fiuoro-4-iodo-phenylamino)-pyridin-4-yl}-[1,3.4] oxadiazole-2-
carboxylic acid ethyl ester
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[4.77m n; 367(Mt1l)] Exanple 36:
5-r3-(2-Fl uor o- 4-i odo- phe pyl am no)-pyridin-4-v
wW@2047223%36 oxadi azol e- 3- carboxylic acid ethyl PGI/E82047/009456
reacti on m xture of
3- (2- Ruor o- 4-i odo- phenyl am no) -i sonicotinic acid
(1000nmg, 2.79mmol, 1.00eq), and
Di -i m dazol - 1-yl - net hanone ((543ng, 3.35mmol, 1.20eq)
in DM was stirred for 4hrs at RT under argon. Then
hydr oxyam no-i m no-acetic acid ethyl ester (612ny,
4.19mmvol, 1.5eq.) was added andsthe reaction m xture
was stirred overnight, and then diluted with water. A
yel l ow precipitate was forned that was filtered to
afford the preduct (785ng). [5.46m n; 455 (Ml)]
Exanpl e 37: (2-Fluoro-4-iodo-phenv p-(4-f1, 2, 4]
oxadi azol -5-€l - pyri di n-3-yl)-am ne 55To a sol ution of

5-[3-(2-Fl uor i odo- phenyl am no) -pyridin-4-yl]-[1,2,
4] oxadi a -3- carboxylic acid ethyl ester ( 1.8g,
. 3.96 mmol §i i THF- H2O (1:1)(20nm) LiOH (0.1 9g,

added. The reaction m xture was stirred
The pH was adjusted to 5 with 1N HCl
re was diluted with water. A solid
¢t and was filtered to give the product ( 1
' LO M5 (Method A) [4.39nmin; 383(Mr1l)] Exanple :
Ta& sc{lﬁtlcrrBef({N’ F{BdaﬁmmeﬂaddowhenyAammqunplylErddcarbﬂnylbhydramno}-

K5 ; e?%ééd uor o %7 yébgﬁﬁﬁ&apele 791 Ecﬁp{éé)trr\ljg%[oﬂi‘anznmg

hen m Nno) - din-4

0% 408506 89®m0éa?r Sscy) thionybeigh eflﬁwo Sae, 3 brgesty ! -3beq) was
5 addé@arbsc.leR re'aEtlo-H‘lﬁn&lﬁ'Eiv)erb'sﬁHéd @bb 1 for 2hb Miel solvent was

eg@@qr%?%{gﬁécmp Wﬁ% agd gr? 13 teI r%gctrlgnxrngxrtl.?remv@dc’s ssilrred a%q 10°C for 6hrs.
Removal of the solvent resulted in a residue that was subjected to silica gel column
‘chromatography (EtOAc: Hex=1:2) to afford the desired product (0.50g). [5.32min; 455

(M+1)]
10

Example 40: (2-Fluoro-4-iodo-phenyl)-(4-[1.3.4] oxadiazol-2-yl-pyridin-3-yl)-amine

M
. N
Foog
7
!

To a solution of 5-[3-(2-Fiuoro-4-iodo-phenylamino)-pyridin-4-yl]-[1,3,4] oxadiazole-2-
carboxylic acid ethyl ester (200mg, 0.44mmol) in THF-H20 (1:1)(5mL) LiOH (32mg,
15 1.32mmol) was added. The reaction mixture was stirred for 2hrs and then the pH was
adjusted to 5 with 1N HCI. Upon dilution with water a solid precipitated. Filtration
afforded the desired product (89mg). LC/MS (Method A) [0.48min; 383(M+1)]

Example 41: [4-(5-Amino-4H- [1,2.4] triazo!-3-y!}-pyridin-3-yi]-(2-fluoro-4-iodo-
20 phenyl)}-amine
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sol vent was evaporated. The residue was dissolved in

Et OAc, washed with brine, and dried wth anhydrous
wOR®B@23986 | t rati on and renoval of the sol vent BET/ORWET009456

the crude product which was subjected to silica ge

col um chr omat ogr aphy (eluent: CH2Cl 2: MeOH 70:1) to

give rise to pure product (497 ng). [5.01lm n; 413

(M+t1)] Exanple 39:

5-r13-(2-Fl uor o-4-i odo- phenyl am no>- pyri di n-4-vn-n, 3, 41

oxadi azol e-2- carboxylic aC|d ethyl ester 56To a

sol ution of {N - - 58 -

[ 3- (2- Fl uor o- 4-i odo- phenyl am no) - pyri di ne- 4- car bonyl ] -

hydr azi po}- oxo-acetic acid ethyl ester (1.27g,

2. 69mol , an ) in DCM (201) containing pyridine
(0. 55g, 6 . 2.66eq.) thionyl dichloride (0.26nL,
3. 5ol ; R ) was added at 00C. The reaction

m xEur ey mer stirred at 00C for 2hrs. The sol vent was
ev r med toluene was added and the reaction m xture
|rr d at 1100C for 6hrs. Renopval of the sol vent
resi due that was subjected to silica gel
colunn chronatography (Et OAc: Hex=1:2) to afford the

Alpsicties rrﬁblf}g%@t(’:- (OF 106k 4-iddo-FHyRimiASBisoMEdtinic ByRImydeazide
Aemba 61 P9~ 55) A Fvems anllanSisdiedaing yprgpaice (sem.

(53$rBmoR-1F45eay) i Byricireo(2pile iy b aeiied)tuipsy magineatbdat] 101G Jor 4hrs.

Ag ei%égﬂi%aﬁglrﬁ%ﬁﬁe ﬁ@%%gzsm ifitd é\gﬁ@ %xﬂxgﬁ%a@g{ E(GROWd the
@nﬂﬂmﬁﬁb@rpamére@aquerﬁw@rlqde@cqna@ﬁyww M@S%sAféqnf\ltfaé@n and
JoWen?Q\r/aﬁxﬁ‘é‘ﬁbﬁ th@'?eélhﬁw HsitRs vl éslga?&ﬂecﬁ £ SilioM éé’l cbNmn

Lution Wlt vvaera

th?ff\ﬁfgsr%myéﬁf%%tﬁﬁe dReivedee s?am?ro?‘” i s% Eﬁj‘ Hamin;
qovieareg A) [0.48mi n; 383(Mrl)]

Example 42: [4-(5-Dimethylamino- [1.3.4] oxadiazol-2-yl)-pyridin-3-yl]-(2-fluoro-4-

iodo-phenyl)-amine

\
N-—

N
. s
H
| N

To a solution of 3-(2-FIuoro-4-iodo-phenylaminb)-isonicotinic acid N'-formamid-

hydrazide (100mg, 0.23mmol, 1eq) in acetonitrile, PS-Triphenyl-phosphane (236mg,
0.9 mmol, 4eq), Trichloro-acetonitrile (0.09mL, 0.9mmol, 4eq) and DIEPA (0.16mL,

* 0.9mL, 4eq) were added. The reaction mixture was stirred at 100C for 4hrs. After
filtration the resuling solution was directly subjected to preparative HPLC to afford the
desired product (45 mg). LC/MS (Method A) [4.70min; 426(M+1)]

Example 43: {5-[3((2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi}-[1,3.4] oxadiazol-2-
ylamino}-acetic acid methyl ester

58



10

15

Exanple 41: r4-(5-Amno-4H H .2,41
triazol -3-yl)-pyridin-3-v p-(2-fluoro-4-iodophenvD
wW@rioia2PIA reaction m xture of 3-(2-Fl uoro- 4-ipdDURINE7/009456
pyl am po)-isonicotinic acid hydrazide (100ng,
0.27rnnmol , leq) and C Met hyl sul f anyl - net hanedi am ne
hydr oi odi de (86ng, 0.39mmol, 1.45eq) in pyridine
(2m ) in a seal ed tube was heated at 140C for 4hrs.
After cooling the m xture was poured into water,
extracted wth Et OAc, and the conbi ned organic
fractions were dried over anhydssus MySO . After
filtration and sol vent evaporation the resulting
resi due was subjected to silica gel colum
chromat ogr aphy (Et OAC:. Hex=1 :1) to give the desired
product (46mg) .~ [4.99m n; 397(Mrl)] Exanple 42:
r4-(5- D met hy no- Pl, 3.41
oxadi azol - 2- D pyri di n- 3 v p-(2-fluoro-4-
I odo- phenyl ) -mpi ne To a sol ution of
3-(2-FIuomezé-iodo-phenylanino)-isonicotinic acid
N -formamighydrazi de (100ng, 0.23mol, 1leq) in
acefonigrilije, PS-Triphenyl-phosphane (236mg, 0.9 mmol,
) : ro-acetonitrile (0.09n, 0.9mvl, 4eq)
EPA| (0.j1 6ni, 0.9n, 4eq) were added. The
ure was stirred at 100C for 4hrs. After
f||trat|on the resuling solution was directly
subjected to preparative HPLC to afford the desired

product (45 ng). LCO M5 (Method A) [4.70m n; 426( Mrl) ]
TeasgHitomaf: 3- -(2-Fluoro-4-iodo- phenylamlno) -isonicotinic acid hydrazide (1.509g

A(EBrhrdok 426) IHQB@M‘kzO&d_Prs@hﬂMaﬂaidéﬂ')yléﬁér' (d'5’8§44\43mmol 1.1eq) was

ri. 3,41 oxadi azol mn ceti aci d
a@gg@rThe reaction m?xture was reﬂuxed t%r 4% rs un er argon. meyell)éw solid

precipitated out and filtered to afford 2.05g of an intermediate. 1.0g (1.99mmol. 1eq) of

this intermediate was suspended in ethanol (20mL) and iodomethane (0.13mL,;
2.09mmol; 1.05eq) was added. The reaction mixture was stirred overnight at RT, and
filterec], to isolate a solid. 100mg (0.19mmol) of that solid was suspended in ethanol
(3mL) and heated at 80°C for 2hr. Filtration resulted in the desired product (20mg).

LC/MS (Method A) [5.09min; 470(M+1))
Example 44: 2-{5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-y1]-[1,3.4] oxadiazol-

2-ylamino}-ethanol

HO

NH

S

Y
/@N
!

To a solution of {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi]-[1,3,4] oxadiazol-2-
ylamino}-acetic acid methyl ester (400mg, 0.85mmol, 1eq) in THF (5mL) LiBH, (37mg,
1.7mmol, 2eq) was added. The reaction mixture was stirred at RT for 20hrs and then
quenched with methanol and then added water. The solvent was partially removed
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58To a sol ution of
3-{2-Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid
why@razisee (1.50g 4.03mmol; 1eq) in DCM (20rl) PCT/US2007/009456
| sot hi ocyanat oet hyl ester (0.58g; 4.43mmol; 1.1 eq) was
added. The reaction m xture was refluxed for 4hrs
under argon. A yellow solid precipitated out and
filtered to afford 2.05g of an internmediate. 1. Qg
(1.99mmol . leq) of this internedi ate was suspended in
et hanol (201.) and iodonethane (0.1 3nL; 2.09mol ;
1. 05eq) was added. The reacti onggnd xture was stirred
overnight at RT, and filtered, to isolate a solid.
100ng (0. 19mmol) of that solid was suspended in

afid ERPRJ: 8/8 ﬁans& é@ﬂf&cﬂf é@c@Q& thaf wgg‘ﬁltergﬂ hd ?i@é I desnred

resu desir

pwquBU@gmgh L@Wtﬁ((\b#qwd aff‘p‘f'%“lﬂl4442( +1)]
2-{5-r3-(2-Fluoro-4-iodo-phenyl am no) - pyri di n-4-v
p-ri, 3,41 oxadi azol - 2-ylam po)-ethanol To a solution
of

E 4 xadiazol-2-

ygﬁ}mox-agegnggz yl am no}-acetic acid nethyl est er
(400ng, O0.85nmol, 1leq) in THF (5nL) LiBH4 (37ny,

1. 7nmol ZeﬁP; was added. The reaction m xture was

stirred at RIT, 20hrs and then quenched with

met hanol and\t hen added water. The sol vent was
partially repBVed 59and Et OAc was added. A solid
precipita out that was filtered to give the desired
). LG MS (Method A) [4.48m n; 442(M+l)]

S ro- 4-i odo- phenyl am no) - pyridin-4- g
B, 41{ oxgdi azol - 2- yl am nol -acetic acid To a

T{og g}l%tgggbq'):fg{;g{g ?%FILIJo?'g %_ IOQS nwer?ﬂ]ar?'\?r?o) p{/ndln 4-yl] [1y 3 4]Jxadlazo|-2-

ylamino}-acetic acid methyl ester (262mg, 0.56mmol, 1eq) in THF-H20 (1:1) (2mL)
LiOH (27mg, 1.12mmol, 2eq) was added. The reaction mixture was stirred at RT for
2hrs. The solvent was removed patially and more water was added. The mixture was
washed with ether and the pH of the aquéous layer was adjusted to 3 with 1IN HCI. A
solid precipitated and filtered to afford the desired product (190mg). LC/MS (Method A)
[4.83min; 456(M+1)]

Example 46: 2-{5-[3-(2-FIuoro-4-|odo-phenylam|no)—pvrldm-4-vl] [1,3,4] oxadiazol-
2-ylamino}-acetamide

To a solution of {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-[1,3,4] oxadiazol-2-
ylamino}-acetic acid (75mg, 0.16mmol, 1eq) in DMF CDI (35mg, 0.21mmol, 1.3eq) was
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yl am no}-acetic acid nethyl ester (262ngy, 0.56mmol,
leq) in THF-H20 ( 1:1) (2nlL) LiOH (27ngy, 1.12mmol,
wQeqy/19#36 added. The reaction m xture was sti rP@fﬂUS\IOOR(T09456
for 2hrs. The solvent was renoved patially and nore
wat er was added. The m xture was washed with ether and
the pH of the aqueous |ayer was adjusted to 3 with 1IN
HCl. A solid precipitated and filtered to afford the
desired product (190mg). LC/ M5 (Method A) [4.83m n;
456( M+1l) ] Exanpl e 46:
2-{5-r3-(2-Fl uoro-4-iodo-phenylamno)-pyridin-4-yl]- p
, 3, 41 oxadi azol - 2-ylam no}-acet am de To a sol ution

aé@eci %’h(s%egéﬁb‘?xrrﬁ xg.xré QRR-JieR: #F (Mier %Yddrfjﬂof‘ 3t4rs%r]d1§1én

4] oxadl azo I am no -acetl c acid

am«?nmmacrpéajy (3(?{“9]\@:4 Oé %) waaddagpThe F'gghe) Wﬁég"” ed for
aROREFSErs. 'ﬂ‘?@ rés%& | AfEUTS ¥iadldiraop peilifidd 18 preparaiivel MIRRIC to afford

tsi o res Peadhet Jana Haans TR TAdRS, T A G AHBR I, o

another 2hrs. The resulting mxture was directly
purified by preparative HPLC to afford the desired

LR “8 '547( gﬁgl%-( 2 IF%(N@-«‘ %‘&cb Eﬁeé&la&n“né)} E&ﬁdmﬁi(lﬁﬁ ,@,tl] oxadiazol-

M&Wﬂmﬁb@%ﬂﬂ}enyl am no) - pyridin-4-v
p-ri, 3,41 oxadi azol - 2-ylam po)-N,
N- di et hyl -aggt ani de To a sol ution of
{5-[3-(2-Fl uoka:4-i odo- phenyl am no) -pyridin-4-yl]-[1
, 3, 4] oxadi a«gl&- 2- ylam no}-acetic acid (75ny,
0.16mmol , leqyyin DMF CDI (35ng, 0.21 mmol, 1.3eq) was
added. TheiLgaction m xture was stirred at RT under
ar gon for,\/]3h - Then diisopropanl et hyl am ne (352ng,
0. 48 mrlg .5eq), and di et hyl am ne hydrichl oride

IS
| N"
To a solution of {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-[1,3,4] oxadiazol-2-
ylamino}-acetic acid (75mg, 0.16mmol, 1eq) in DMF CD! (35mg, 0.21mmol, 1.3eq) was
added. The reaction mixture was stirred at RT under argon for 3hrs. Then
diisopropaniethylamine (352mg, 0.41mmol, 2.5eq), and dimethylamine hydrichloride
(40mg, 0.41mmol, 2.5eq) was added and the mixture was stirred for another 2hrs. It
was then directly purified by reverse phase preparative HPLC to give the desired
product (35mg). LC/MS (Method A) [4.87min; 483 (M+1)]

Example 48: [4-(5-Amino- [1,3.4] oxadiazol-2-y])-5-fluoro-pyridin-3-yl]-(2-fluoro-4-
iodo-phenyl)-amine

NH,
F o H
JC(N
|
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(40nmg, 0.41 mml, 2.5eq) was added and the m xture was

stirred for another 2hrs. It was then directly
w@ooo7fiz3as by reverse phase preparati ve HPLC t oPQI/us2001e09456

desired product (35nmg). LC M5 (Method A) [4.87min; 483

(Mrl)] Exanple 48: r4-(5-Amno- M 3,41

oxadi azot - 2-yl >-5-fl uoro-pyri din-3-v p-(2-fl uoro-4-

i odo- phenvD-anm ne 6 1To a sol ution of 3-Fluoro-b5-

(2-fluoro-4-iodo-phenyl am no)-isonicotinic acid

hydr azi de (100ng0. 26mmol, 1leq) in DVSO (2nL) C

(D -imdazol -i-yl)-nethyl eneamg2- (123ng, 0. 77mol ,

3eq) was added. The reaction m xture was stirred at RT

under argon overni ght and then poured- into water. A

T8%| éno‘?lgfy %'SO#ILBLoeg @%udr@-ﬁhoc‘!@ﬁhéhﬁ&rﬁfn%g-ls%%tcoﬁﬂﬂ acid hydrazide

d d
(1RPIO0.28MCL NEEhBUSEC GO H+{DHIBERRH 11 BiEiRPeeasyn (123ms,
0(73’hFH1é!OBQq)4Né§Q&UéH"eTWé deathorf Al leatdsdtttbdoatlRIT andét-atbon

ofis Lo T s iy s el piecRtes ot e el out and
wabhd (&h Fhethawolde aﬁdmﬂpbeﬂeyiredrpmmpen (5mglot. CAVS (Blethbd A)

T of uran- 2-yl net hyl) -t hi our ea- hydrazi de
[%\ré%’B{“ 3965@' ﬁlm leq), methyliodide (0.03m., O nmol,

1.3eq) and' Dl EPA (0.2m _, 0.58mmol, 1.5eq) were

stirred at RT overnight. It was then heated at 85C for

EsBhiple 49: Iﬁﬁlﬁb“ﬁiﬁddﬁ@ﬁerﬁﬂf {a-gg-toetiaiyedumans lytiflethyl)-aminol-
. filtered to produce the

v (Method A) [5.27min;

482(|\/Hr1)] Exappl e 50:
(2- Fl uor o- 4-i ¢doyphenyl )-(4-f5-r(tetrahydro-furan-2-yl
met hyl ) - am no}—0C

A reaction mixture of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid N~ (Tetrahydro-
furén-2-ylmethyl)-thiouréa-hydrazide (200mg, 0.39mmol, 1eq), methyliodide (0.03mL,
0.5mmol, 1.3eq) and DIEPA (0.2mL, 0.58mmol, 1.5eq) were stirred at RT overnight. It
was then heated at 85°C for 2hrs. As the solvent was partially re;moved a solid
precipitated out. It was filtered to produce the desired product (105mg). LC/MS
(Method A) [5.27min; 482(M+1)]

Example 50: (2—FIuoro-4-iodo-phe.nvl)-(4-{5-[(tetrahydro-furan-z-ylmethyl)-amino]-
1,3,4] thiadiazol-2-
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[i ,3,41 thiadiazol-2-yl}-pyridin-3-yl)- amne 62To a
sol ution of

W@2(02AE98®Tr 0- 4- i odo- phenyl ami no) -i soni coti ni ¢ BCT/US20M7/009456

(Tetrahydrof uran- 2-yl nmet hyl)-thi ourea-hydrazi de
(260ng, 0.50 mmol) in DVA (2nlL), PSTriphenyl -
phosphane (794ng; 3.03 mmol,) Trichloro-acetonitrile
(146nmg, 1.01 nmol) and DI EPA (0.26nL,-1 .51 nmol) were
added. The reaction m xture was stirred at 800C for
4hrs and then filtered, and the solvent was renoved.
The residue was washed with nmetémnol to afford the
product (97ng). LC/ MS (Method A) [5.31 min; 498( M+l )]
Exanple 5 1: 5-r3-(2-Fiuoro-4-iodo-phenyl am no) - pyr

I di n-4-vn-4-(tetrahydro-furan- 3-yl nethvD 2, 4-di hvdr o-
Pl, 2,41 triagol g-3-thione

3- (2- Fl uor o- 4#18&do- phenyl am no) -i soni cotinic acid NI1-
(Tetrahydro- furan-2-yl met hyl ) - thi ourea- hydrazi de
(100nmg, 0.19 ) was treated with 1IN NaCOH (1nL). The
reacti on MN=xture was heated to 1100C i n seal ed tube
for _2hrs.NJ m xture was then neutralized with 1N

HOf fimterled, and the resulting solid was washed with
%?Bdﬂ Ngi ve the desired product (17nmy). LC/ MBS
( d

Zf 3-

-01 mn; 498(M+l)] Exanple 52:
uor o- 4-i odo- phenyl am no) - pyri di n- 4-v

p-T1, 3, 41 oxadi azol - 2-yl am no) - propi oni c acid et hvt
Tost @q:luiﬁ;rg;aofrﬁ e+ iperogg-iodo-phenylamino)-isonicotinic acid, N'- (Tetrahydro-

f&ah&ﬁhwﬁ tﬂrou%ovuﬁ?sﬂaéa(@snmg omr}hm@t)l.mmmgrdu PS-

t hi ocarbam c acid.
TI'BG?"V' WPEPRRNATG A c?é‘ntgof* m Sl{?'ﬁﬁsr@a etgrggﬁ %gﬁg, 1.01 mmol)
aBH ERAPAQo3BL, 1. 509mmol) wete Reddd. iRteareatian reiktiure WRE stirred at 80°C

G IR b AL R g0 wasnes

npetbangditd aﬁordnh@brcwusbmmg) LC/MS (Method A) [5.31min; 498(M+1)]

Example 51: 5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-4-(tetrahydro-furan-
3-vimethy)-2.4-dihydro- [1,2.4] triazole-3-thione

HN——(

Q%

3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid N'- (Tetrahydro-furan-2-yimethyl)-
thiourea-hydrazide (100mg, 0.19mmol) was treated with 1N NaOH (1 mL). The reaction
mixture was heated to 110°C in sealed tube for 2hrs. The mixture was then neutralized

- with 1N HCl, filtered, and the resulting solid was washed with methanol to give the

desired product (17mg). LC/MS (Method A) [5.01min;_498(M+1)]

Example 52: 2-{5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yil-[1,3,4] oxadiazol-
2-ylamino}-propionic acid ethyl ester
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that was filtered to afford the product (75ng). LC/ MS
(Method A) [5.22m n; .498(Mtl )] Exanpl e 53:

WQ2(03A2P3¢ 2- Fl uor o- 4- PCT/US2007/009456

odo- phenyl am no) - pyri di n-4-vp-ri. 3,4l oxadi azol -

2-yl am noVpropio pic acid A m xture of

2-{5-[3-(2-Fl uoro-4-iodo-phenylam no)-pyridin-4-yl]-[1

, 3, 4] oxadi azol -2- ylam no}-propionic acid ethyl ester

(45 ng, OO mmol, 1.0eq) and LiOH (5ng, 0.18nmol, 2eq)

in THF-H20 ( 1 :1) (0.5nL) was stirred at RT for 2hr

The pH was adjusted to pH 5 witgyIN HCl and the

m xture was diluted with Et OAc, washed with brine, and

dried over anhydrous MgSO4. Filtration and sol vent

renoval resulted in a residue that was washed with

ether to givej}ise to the desired product (41 ny).

L M5 (MethodyA) [5.04m n; 470(Mt1l )] 64l nternedi ate

4: 2-(3-(2-fl wayp-4-"odophenyl am no)i soni coti noyl)

hydr azi nec ot hi oam de To a sol ution of

3- [(2 fluoro-Wgi odophenyl )am no]i sonicotinic acid (360

1.01 mnp() was added 1, 1'-carbonyl bis(1

H-|w1dazqﬁe)cx196 my; 1.21 nmol). The ni xture was

sti req4ov- ni ght. The dark yell ow col ored sol ution
ated W th thiosem carbazide ( 1 10 ng ny; 1.21

Thp rgaction m xture was stirred at room

| pEr at urggdverni ght. Water (10 ml ) was added, and

extracted wth ethyl acetate. Concentrated and

AHixtdre @ 3qR-Frl e hRab§heh @ aﬁh’id)hébmcotlmc acid N'-thiocarbamic acid

et OO SR R D ISP BN) 3 0. e

D\&BAE&M, d .&nmok (S.Teq/)\me_rm_strrred at RT overnight. The|_1 it was heated at
BR{%&téﬂréd#ﬁé Qb énthkds YA fensveB reLufind'AtRe ArdASHARBR of a solid

that was filtered to afford the product (75mg). LC/MS (Method A) [5.22min;.498(M+1}]

Example 53: 2-{5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yI]-[1.3.4] oxadiazol-

2-ylamino}-propionic acid

HQ
O

NH

N
e
T

jone

w
| N
A mixture of 2-{5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-ylj-[1,3,4] oxadiazol-2-
ylamino}-propionic acid ethyl ester (45 mg, 0.09mmol, 1.0eq) and LIOH (5mg,
0.18mmol, 2eq) in THF-H20 (1:1) (0.5mL) was stirred at RT for 2hr. The pH was
adjusted to pH 5 with 1N HCI and the mixture was diluted with EtOAc, washed with
brine, and dried over anhydrous MgSO,. Filtration and solvent removal resuited in a

residue that was washed with ether to give rise to the desired product (41mg). LC/MS
(Method A) [5.04min; 470(M+1)]
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am ne To a sol ution of

2-{3-[(2-fiuoro-4-iodophenyl)am no]isonicotinoyl}
whyarrazisse car bot hi oam de (220 ng; 0.51 nmol ) PCT/DMB07/009456

(5.00 m _) were added resin bound triphenyl phosphine

(401 ng; 1.53 mmol ), carbon tetrabrom de

t et rabrononet hane (508 ng; 1.53 mmol), and triethyl

amne (180 ng; 1.53 nrnol) . The m xture was heated at

50 OC for 5h. Filtered and purified on Agilent Prep.

HPLC systemto get 10 ng of [4-(5-Amno-[1

, 3, 4] thi adi azol -2-yl ) -pyridin-3gyl]-(2-fluoro-4-iodo-p

henyl )-am ne. M5 nfz: 414 M+l 65l nternedi ate 5:

2-(3-(2-fluoro-4- |odophenylan1no)|son|cot|noyI> Nnethy

X d

hiydfH¥i arBoﬂﬂo e in met hanol (10 m ) was added
(mat hyl i mno)(oxo) mat hane (61 ng; 1.07 nmol) (et hyl
| socyanate). Afterf\few minutes the reaction mxture
becane hormgeneaous g then an yellow colored solid,

i no] i soni coti noyl } - N-net hyl hydr azi necar bo
was separated out. The filtrate upon
_dave 158 ng which was al so pure. (208

g (z: 429 Myl Exanpl e 55:

5-r 3- (2- Fl uor o- 4-i odo- phenyl am no) - pyri di n-4-yl | - 4- et
hyl -2,4- di ' hvdro-H , 2, 4Uri azol - 3-one To a suspensi on

To.q 80ln o1 P FLRLT-GiRSITRERYY)AN IS ATHH (A0} M @7 mmol)
wal dnHdtaz ’Q%‘Ft% HA@idakbR) 1096 Mg3 8. 2Thinol)N ThatrBiktufd was
smrézi o\\l\/grsﬁlga}lt ?ﬂe ark yellow colored solution was treated with thiosemicarbazide
(110 mg mg; 1-21 mmol). The reaction mixture was stirred at room temperature
overnight. Water (10 mL) was added, and extracted with ethyl acetate. Concentrated
and purified on Flashmaster to obtain 2-{3-[(2-fluoro-4-iodophenyljamino]isonicotinoyl}

hydrazine carbothioamide. (300 mg, 69%) MS m/z: 432 M+1

Example 54: [4-(5-Amino-[1,3,4]thiadiazol-2-yl)-pyridin-3-yl]-(2-fluoro-4-iodo-
phenyl)-amine

NH,

-
_ NoL S
R
/©/ D
| -
| N

To a solution of 2-{3-[(2-fluoro-4-iodophenyl)aminojisonicotinoyl} hydrazine
carbothioamide (220 mg; 0.51 mmol) in DMF (5.00 mL) were added resin bound
triphenylphosphine (401 mg; 1.53 mmol ), carbon tetrabromide tetrabromomethane
(508 mg; 1.53 mmol), and triethyl amine (180 mg; 1.53 mmol) . The mixture was
heated at 50 °C for 5h. Filtered and purified on Agilent Prep. HPLC system to get

10 mg of [4-(5-Amino-[1,3,4]thiadiazol-2-yl)-pyridin-3-yl]-(2-fluoro-4-iodo-phenyl)-amine.
MS m/z: 414 M+1
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NaOH (3 nL). The m xture becane honogeneous. The
reaction m xture was heated at 120 OC for 3 days. The

w@e@gne®se of the reaction was nonitored by LCMBCT/US2007/009456

66Concentratiion of the solvent and repeated
purifications gave 10 ng of 5-[3-(2-Fl uoro-

4-i odo- phenylam rio)-pyridin-4-yl]-4-nmethyl-2,4-di hydr
o-[1 ,2,4]tria2d -3-one Mass: M5 nfz: 412 M+l Exanpl e
56: (2-Fl uoro-4-iodo-phenyl)-(4-ri

, 2, 41loxadi azol - 3-yl -pyridin-3-yl)-antne To a sol ution
of ethyl -66-
3-{3-[(2-fluoro-4-iodophenyl)am no] pyridin-4-yl}-1,2,4
- oxadi azol e- 5-carboxylate '(1.80 g; 3.96 nmol; 1.00
eq.) in THF-H20 (1:1) was added lithium hydroxide (0.1
9 g; 7.93 mol) Stirred for 2h at room tenperature

GG Rh-iddp hftid) RS N{4-[1

h azipecarboxamide 383 M+1 I nternediate 6 :
S-Brono-S-fluoro-isonicotinic acid n-Butyllithium
(12. nL,rg.S Min THF, 3 1.3 mml) was added slowy
to a ol ugN.ON di i sopropylamne (4.4 nm., 3 1.3 mmol)
i NNTHF "N200 stirred for 15 m nutes, and
thEh co 0 -7H 0C. |3-Brono-5-fluoro pyridine (5.0
g, 28.4 a solid, and the resulting
sol ution 10 m nutes at -78 0C. Gaseous
car bon di oxi was bubb¥Fed~;nto the solution via a
cannula for 30 mnutes, and the resulting solution was
stirred for 2 h warmng from-78 0C to room
tenperature. The reaction solution was concentrated

™ & sfuebé:ﬁéaoreaﬁ%@&tdoem-i&hépﬁeaw)ahhb]igcbﬂiwﬁuhymdidg (200 mg;
qAV\?z{S H\engolmi%%eiwt ‘fg&-rggb?vg% &dded S(%'e%y}li?nri]ngﬁosxo i %‘a&é ?& mg; 1.07

mmol) (methy! Isocyanate). After few minutes the reaction mixture became
homogeneous, and then an yellow colored solid, 2-{3-[(2-fluoro-4-
iodophenyl)aminolisonicotinoyl}-N-methylhydrazinecarboxamide (50 mg) was

separated out. The filtrate upon concentration gave 158 mg which was aiso pure. (208

mg, 90%) MS m/z: 429 M+1

Example 55: 5-[3~(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl]-4-methyi-2.4-

dih dro-[1 .2 4ltriazol-3-one

To a suspension of 2-{3-[(2-fluoro-4-iodophenyl)aminojisonicotinoyl}-N-

methylhydrazinecarboxamide (165 mg; 0.38 mmol) in water (3 mL) was added 1N
NaOH (3 mL). The mixture became homogeneous. The reaction mixture was heated

at 120 °C for 3 days. The progress of the reaction was monitored by LCMS.
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67w th Et OAc. The organic extracts were washed with
brine, dried over MgSO4, filtered, and concentrated to

w@tdooneBsshe desired product (4.75 g, 76 % as BCHUB10d7/009456

Internmediate 7: 3-Brono-5-(
2-ftuoro-phenyl am no)-i sonicotinic acid Lithium
bis(trinmethylsilyl)amde (54.6 Ml _, 1.0 Min THF, 54.6
nmol ) was added to a solution of 2-fluoro aniline (3.5
m., 36.4 nmol) in THF (100 M ) at -78 0OC. The
resulting solution was for 1 h-at -78 0C
S-Brono-d-fluoro-isonicotinic agyd (1) (4.0 g, 18.2
nmol ) was added as a solid, and the reaction sol ution
was stirred for 48 h at roomtenperature. The reaction

ol utiqn n j . v ryat.l on;
CERpHtion Brng S ER AR B oe8 P Baor8 PR B yfax(2-Fiuoro
4dqde-phenyamino)-pyridinst-wk#-dndthy e, iditydeohic AltHazat-@-onE |
The resulting precipitate was filtered, washed with
Mazg) Mgna/zidil ddinder vacuumto afford the desired
product (4.2 g, 74% as a yellow solid. Internediate
8: 3-Brono-5-(2-fluoro-phenylam-no)-isonicotinic acid
E;%-EBE!{%(!E%-S? ié—E I_urgﬁgl u-%’-fg—:q%hégné/qlyjj-!]ﬁnaﬁ)gi!hﬁo&n HI (i:aoztoll-?-aﬁ-ﬁ cﬁn-gr-xl)-amine
in THF, 16.2 ) was added to a solution of
3- brono-5- (2-f1 upr o- phenyl ani no) -i soni cotinic acid
(4.2 g, 13.5Nagmt) in THF / MeOH (72 m, 9/ 1, v / V)
and irred forf 2 h at roomtenperature. The reaction
solu 3 enched with acetic acid, and then
' crude product was purified via
g with a gradient of O to 50 % EtOAc in
y Wd the desired product (4.1 g, 94% as
a yellow solid. 68lInternediate 9:
T 4 BolGHbbDetAieRd-) 2 Bubid-4-idtephediRmiheipl fidih-4-#pnjHbkadiazole-
Sl Go8%ite (1.80 g; 3.96 mmol; 1.00 eq.) in THF-H20 (1:1) was added ithium

hydroxide (0.19 g; 7.93 mmol) Stirred for 2h at room temperature. After work .up, 1.42¢g

of (2-Fluoro-4-iodo-phenyl)-(4-[1,2,4] oxadiazol-3-yl-pyridin-3-yl)-amine was obtained
in 92% vyield. MS m/z: 383 M+1

Intermediate 6: 3-Bromo-5-fluoro-isonicotinic acid

HO O

Br F

N
®
n-Butyllithium (12.5 mL, 2.5 M in THF, 31.3 mmol) was added slowly to a solution of
diisopropylamine (4.4 mL, 31.3 mmol) in THF (200 mL) at O °C, stirred for 15 minutes,
and then cooled 1o —78 °C. 3-Bromo-5-fluoro pyridine (5.0 g, 28.4 mmol) was added as
a solid, and the resulting solution was stirred for 10 minutes at —78 °C. Gaseous
carbon dioxide was bubbled into the solﬁtion via a cannula for 30 minutes, and the
resulting solution was stirred for 2 h warming from —78 °C to room temperature. The
reaction solution was concentrated via rotary evaporation, diluted with 2M NaOH,' and
washed with EtOAc. The aqueous solution was acidified with 1 M HCI, and extracted
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nmet hyl ester
3-Brono-5-(2-fl uoro-phenyl am no)-isonicotinic acid

woredoigk3sest er (250 ng, 0.77 mmol), PCT/US2007/009456

2-chl or ophenyl boronic acid (0.1 8 g, 1.2 nmmol),
Pd(QAc)2 (10 ng, 0.025 mol), S-Phos (20 ng, 0.05
mol ), and K2CO3 (0.32 g, 2.3 mmol) were suspended in
di oxane / H20 (1.65 nm., 9/ 1, v / v) and stirred
overni ght at 100 OC. The reaction solution was dil uted
with EtOAc, and filtered through an Extrelut col um.
The colum was washed with EtQAg. and the filtrate was
concentrated. The crude product was purified via

Bi otage eluting with a gradient of 0 to 50 % EtQAc in

e S afford the. desir r Cl.: . Q .
wiSEROBE, B Rearic R Pafe s E o hiefiyePhioSb, ftered,
andht@vaeattamideo Edford the desired product (4.75 g, 76 %) as a solid.

3- (2-Chl or o- phenvD- 5- (2-f | uor o- 4-i odo- phenyl am noHsoni
cotinic acid nmethyl ester N-iodosuccinimde (236 ny,

oni c acid, rmnoha/d.r ate, (400

ate o . (2rfiugro-phenylaminp)-isonicotinic acid
:E 2- c(pl or o- phenyl ) - 5- (2-fl uor ophenyl am no) - ,
I'socoti ni & acid nethyl ester (300 ng, 0.84 mmmol),
ti it ed loverni ght at 60 OC. The reaction mxture
wag qugnc ith Na2S2A8 ( 1 nl, 10 % aqueous
ron) , ~diFuted with CH2Cl 2, and filtered through

an trelut colum. The col um was washed wth CH2Cl 2,

nd t.h ' tr - r
it a3 (06 L, 17 Bfto, THRS 4 /R d B pboed o 2
solotigbobz-HuGacaniineh@cambs 36.¢ rampb i THF 168 Ml el 58 Sdudthe

r%gxlﬂﬁﬁlg@ﬂutg)?\ ao\}@gs ffa'q:rl\@ (A 3 8360 B broTedhitdlinic acid (1) (4.0 g,

erne
18.2(ramoh)| versoagideshas & s5liq, 20t repclion salbtip wias|siffPd ér.48h at room

téMbdraRit Nirfe reaction solution was concentrated via rotary evaporation; diluted

with satd. NaHCOj3, and washed with EtOAc. The aqueous solution was acidified with
concentrated HCl. The resulting precipitate was filtered, washed with H,O, and dried
under vacuum to afford the desired product (4.2 g, 74%) as a yeliow solid.

Intermediate 8: 3-Bromo-5- -isonicotinic acid

3-Bromo-5-(2-fluoro-phenylamino)-isonicotinic acid methy! ester

y
(0]
. O .
: H
| s
N .

(Trimethylsilyl)diazomethane (8.1 mL, 2M in THF, 16.2 mmol) was added to a solution
of 3-Bromo-5-(2-fluoro-phenylamino)-isonicotinic acid (4.2 g, 13.5 mmol) in THF /
MeOH (72 mL, 9/ 1, v/ V) and stirred for 2 h at room temperature. ‘The reaction
solution was quenched with acetic acid, and then concentrated. The crude product
was purified via Biotage eluting with a gradient of 0 to 50 % EtOAc in hexanes to afford
the desired product (4.1 g, 94%) as a yellow solid.
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acid NaOH (3.6 m _, 2Msolution in HO, 7.2 mol) was
added to a solution of 3-(2-chlorophenyl) -

wW®B2({02A23980r 0- 4- i odo- phenyl ami no) -i soni coti ni ¢ BCT/US2007/009456

met hyl ester (343 ng, 0.71 mvol) in MeOH (3 nlL) and
stirred overnight at 60 0OC. The MeOH was renoved and

t he aqueous solution was acidified with concentrated
HCl. The resulting precipitate was filtered, washed
with H2O, and dried under vacuumto afford the desired
product (253 ng, 76 %9. LC- M5 (MFH = 469, obsd. =
469). Internediate 12:

3- (2- Chl or o- phenyl ) - 5- ( 2- quoro 4 i odo- phenyl am no)-is
onicotinic acid hvdrazide 1,1 -carbonyldiimdazole (21

._.@@&éﬁ%g%rpm%l)t-Q-(f‘-ﬂﬁgLéj—Bhgﬂvlgt‘plno)-lsomcotlmc acid -

metiivl-siteror o- 4- i odo- phenyl ani no) -i so hicotinic acid

from above (40 ng, 0.09 mml) in DMSO ( 1 ni), and
sti rrqd overni ght at 60 0C. Hydrazine hydrate (13 ng,
o )0 was argded and the reaction solution was
for \gan agditional 4 h at 60 0OC. The reaction

Jlerghed with H2O diluted with Et OAc,

h an Extrelut colum. The col umm

% i OAc, and the filtrate was

concentrated. The crude product was purified via

3 %rBFrﬁ’)g@ (& *I%r?%e%fannﬁcg%&qb&ﬁ‘ﬁc &id Qnétﬁ’yl EQtto(28 A, DIT7 mmol),

2Lﬂ($§qﬁw%mmeemdde§& g, é@mé’ r %@@éﬁ)ﬁﬁo 0025 n@nol) S-Phos
(2041’11 506@ rﬁ@lol‘ﬁ ardd KJo®ad.8z g) 2.3-mmol) were suspended in dioxane / H,0

(Y (2‘5 lugr/ 1 2{ /; \&aag)élﬂgﬁg)ﬁ)yergmhﬁ 8t ¥(])6 °C. The reaction solution was diluted

with EtOAc, and filtered through an Extrelut column. The column was washed with

EtOAc, and the filtrate was concentrated. The crude product was purified via Biotage
eluting with a gradient of 0 to 50 % EtOAc in hexanes to afford the desired product
(220 mg, 80 %) as a yellow oil. LG-MS (M+H = 357, obsd. = 357).

-isonicotinic

intermediate 10: 3-(2-Chloro-

acid methyl ester

|
o. .O -
H
B f:k
Cl =
N |

N-iodosuccinimide (236 mg, 1.05 mmol) and p-toluenesulfonic acid monohydrate (400

mg, 2.1 mmol) were added to a solution of 3-(2-chloro-phenyl)-5-(2-fluoro-
phenylamino)-isonicotinic acid methyl ester iSOO mg, 0.84 mmol), and stirred overnight
at 60 °C. The reaction mixture was quenched with Na,S,O; (1 mL, 10 % aqueous
solution), diluted with CH,Cl,, and filtered through an Extrelut column. The column was
washed with CH,Cl,, and the filtrate was concentrated. The crude product was purified
via Biotage eluting with a gradient of 0 to 55 % EtOAc in hexanes to afford the desired
product (343 mg, 85 %). LC-MS (M+H = 483, obsd. = 483).
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Phenyl cyanate (5 ng, 0.04 mmvol) was added to a
sol ution of 3-(2-chloro-phenyl)-5-(2-

WO bawof128946 | odo- phenyl ani no) -i spni cotinic aci d POTUSA0TE9456
(7) (17 nmg, 0.04 mmol) in DMSO ( 1 nL), and stirred
overni ght at roomtenperature. The reaction solution
was quenched with H2O. The resulting precipitate was
filtered, washed with H2O, and dri ed under vacuumto
afford the desired product (5 ng, 28 %9. LC- M5 (MtH =
508, obsd. = 508). 1HNWRR : d 8.92 (s, 1H), 8.47 (d,
1H), 8.03 (d, IH, 7.74 (dd, 1Hyo-7.55 (m 2H), 7.43
(m 3H), 7.24 (t, 1H, 7.1 1 (s, 2H). Internediate 13:

3- (2- Fl uor o- phenyl ) - 5- (2-f | uor o- phenyl am no) -i soni cot i

-5-(2-fluoro-4-iodo-

ageht hyl ester ( 1.25 ¢, 3.84 mmol), 2- fluorophe
pyl boronic acid (0.81 g, 5.77 mmol ), Pd(OAc)2 (30 ng,
QG S Phps (90 ngy, 0.24 mmol), and K203 (1 6
IRt weje suspended in dioxane / H2O (9 nL, 9
y jrred overnight at 100 OC. The
as diluted with EtOAc, and filtered
gol uim. The col um was washed with
Et OAc, and the filtrate was concentrated. The crude
NaOMI (E:6 g eMssiufibreth MiG, 782 atragipwes atitied) tava shiution of 3-(2-chloro-

oBe8 82 Bl S D b A0S Al 046 (98 ma, 07
ntrﬁ?elb/& MBBH €3 B4)land bided oveddight at6011Gt EherMaQit g/a§4-emoved and
s %u%ﬂu‘é%ro%tﬁﬂgﬁ% 5%51 ibPwith YBhGsfr gt&fjﬂcph?ﬁ‘é/ Léymmg) sreSpitate

oni I'ni C acl ester N-1odosuccinimd

wag, filterees wasbeg V\athd-lqél 1o isied AgRF YRS affarg H%?%ﬁ"&ﬁ’é’mdua
&87Rg, 76 %). LC-MS (M+H = 469, obsd. = 469).

henylamino -|somcot|mc

Intermediate 12: 3-(2-Chloro-phenyl)-5-(2-fluoro-4-iodo-phenylamino)-isonicotinic
acid hydrazide
W
HN O
H
N

X
Cl N/ |
1,1’-carbonyldiimidazole (21 mg, 0.13 mmol) was added to a soiution of 3-(2-chloro-
phenyl)-5-(2-fluoro-4-iodo-phenylamino)-isonicotinic acid from above (40 mg, 0.09
mmol) in DMSO (1 mL), and stirred overnight at 60 °C. Hydrazine hydrate (13 mg,
0.27 mmol) was added, and the reaction solution was stirred for an additional 4 h at 60
°C. The reaction solution was gquenched with H,O, diluted with EtOAc, and filtered
through an Extrelut column. The column was washed with EtOAc, and the filtrate was
concentrated. The crude product was purified via Biotage eluting with a gradient of O to
70 % EtOAc in hexanes to afford the desired product (17 mg, 41 %). LC-MS (M+H =

483, obsd. = 438).
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ng, 3.53 mmol) were added to a solution of
3-(2-fluoro-phenyl)-5-(2-fl uorophenyl am no) -

WO s@ni1zsé ni c acid nmethyl ester (480 ng, 1.41 PODUP2007/009456
and stirred overnight at 60 OC. The reaction m xture
was quenched with Na2S2@3 ( 1 m _, 10 % aqueous
solution), diluted wwth CH2ClI 2, and filtered through
an Extrelut columm. The colum was washed wth CH2Cl 2,
and the filtrate was concentrated. The crude product
was purified via Biotage eluting with a gradient of O
to 55 % EtOAc in hexanes to affeyd the desired product
(516 ng, 78 %9. LC-M5 (MtH = 467, obsd. = 467).

I nternedi ate 15 :

(SBfidorodliodopheantdtieaonine a sol uti on of

3- (2-fl uorophenyl) -

5-(2-fluo 4-1i odo- phenyl am no) -i sonicotinic acid
met hyl nester (300 ng, 0.64 mmol) in MeCH (3 nL) and
St q\ﬁj\omrni ght at 60 0C. The MeOH was renoved and

! under vacuumto afford the desired
rf§ 5 ny A9 . LC-M5 (MrH = 453, obsd. =
453). Internediate 16: .

- (2-Fl uor g-phe 5-(2-fluarq-4-io0do-phen ] - (.
PRtV ATEleda iy Bl wys 2aded 100 SOLBNGRY 2o kB cbdh-5-2
fi(@rb-4rindotphEBytaming)-isasicatifie dcid dydragisieu) ¢ty g, 0.04 mmol) in

- -1 r - . . .
g6t BEs o e resre i gele pen e
grgnCiBcDithhied) The remBing preciaitale wamtitayed rwashesdiizfprand dried
uRtbe B ditm AT HREddW @b r8duct 35 Fily, 28°8)7 INEIRAS (AN = 508, obsd. =
508). 'H NMR : & 8.92 (s, 1H), 8.47 (d, 1H), 8.03 (d, 1H), 7.74 (dd, 1H), 7.55 (m, 2H),
7.43 (m, 3H), 7.24 (t, 1H), 7.11 (s, 2H).

Intermediate 13: 3-(2-Fluoro-phenyl)-5-(2-fluoro-phenylamino)-isonicotinic acid

methyl ester

3-Bromo-5-(2-fluoro-phenylamino)-isonicotinic acid methyt ester (1.25 g, 3.84 mmol), 2-
fluorophenyiboronic acid (0.81 g, 5.77 mmol), Pd(OAc), (30 mg, 0.12 mmol), S-Phos
(90 mg, 0.24 mmol), and K.CO; (1.6 g, 11.5 mmol) were suspended in dioxane / HO
(9 mL, 9/ 1, v/ v) and stirred overnight at 100 °C. The reaction solution was diluted
with EtOAc, and filtered through an E;<trelut column. The column was washed with
EtOAc, and the filtrate was concentrated. The crude product was purified via Biotage
eluting with a gradient of 0 to 50 % EtOAc in hexanes to afford the desired product
(680 mg, 52 %) as a yellow solid. LC-MS (M+H = 341, obsd. = 341).
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added, and the reaction solution was stirred for an
additional 4 h at 60 OC. The reaction sol ution was
wQo@nakemas wi th H2O, diluted with Et OAc, and fiPCEHUSIN07/009456
t hrough an Extrelut columm. The colum was washed wth
Et OAc, and the filtrate was concentrated. The crude
product was purified via Biotage eluting wwth a
gradient of 0 to 70 % EtQAc in hexanes to afford the
desired product (22 ng, 53 %9. LC- M5 (MtH = 467, obsd.
= 467). Exanple 58:
r4-(5-Amno-f1, 3, 4loxadi azol - 2: ¥9- 5- (2-f | uor o- phenyl ) -
pyridin-3-v p- Phenyl cyanate (6 ng, 0.05 nmol) was
added to a solution of 3-(2-fluoro- phenyl) 5-(2-

iRt 1 £ 8 BT0N EBRARIG 53001 At Eh i 6 nicotinic

acidanptigliestdr r oom t enperature. The reactl on soI ution
was quenched with H2O. The resulting precipitate was
filterjed, washed with H2O, and dried under vacuumto
alfordthgodesired product (15 ng, 65 %9. LC-M5S (MtH =
IHNWR : d 8.78 (s, 1H), 8.43 (d,
N17.73 (dd, 1H), 7.44 (m 3H), 7.30
2H)' . 73Internediate 17: 3-(2

odo- pkeAykam no) - 5- (2-f | uor o- phenyl ) -

i soni cotinam de 1,1 -carbonyl diimdazole (70 ng, 0.43

r\g%?éélﬁwﬁ i i(ﬁleg E}’Cf)b g 70 P’;dl)oéh I)-tﬁuér?esfullfHHE%emﬂbfﬁahf/drate (670

am no)-isoni cotini c_acld
mey 3-58 Mo abnere adﬁiegﬂ;s@ sc)ltmomof)B (2deraphendys &?f@k’ﬂrog ht
pﬁéraﬁ@m%) lﬁmhﬁrﬁcﬂpﬁbﬂ{yﬁe&@mm mg, 1.21 MrRbl), sSstirred overnight

and reacti on sol ution was élrred for 9
ap8ay° @, Jr'i‘ﬁl regctpn@nx%e wes qﬁ?@ched with Na,S:03 (1 mL, 10 % aqueous

solution), diluted with CH,Cl,, and filtered through an Extrelut column. The column was

washed with CH,Cl,, and the filtrate was concentrated. The crude product was purified

via Biotage eluting with a gradient of 0 to 55 % EtOAc in hexanes to afford the desired
product (516 mg, 78 %). LC-MS (M+H = 467, obsd. = 467).

HO @]

NaOH (3.2 mL, 2M solution in H-O, 6.4 mmol) was added to a solution of 3-(2-fluoro-
phenyl)-5-(2-fluoro-4-iodo-phenylamino)-isonicotinic acid methyl ester (300 mg, 0.64
mmol) in MeOH (3 mL) and stirred overnight at 60 °C. The MeOH was removed and
the aqueous solution was acidified with concentrated HCI. The resulting precipitate
was filtered, washed with H2O, and dried under vacuum to afford the desired product
(215 mg, 74 %). LC-MS (M+H = 453, obsd. = 453).

Intermediate 16: 3-(2-Fluoro-phenyl)-5-( 2-ﬂuoro-4-iodo-phenvlamino)-isonjcotinic

acid hydrazide
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reacti on solution was quenched with HQO diluted with
Et OAc, and filtered through an Extrelut colum. The

w@odoaneIsas washed with Et OAc, and the filtratRCTES2007/009456

concentrated. The crude product was purified via

Bi otage eluting with a gradient of 0 to 70 % EtQAc in
hexanes to afford the desired product (78 ng, 60 %.
LC-MS (MtH = 452, obsd. = 452). Intenediate 18 :

3- (2- Fl uor o- 4-i odo- phenyl am no) - 5- (2-f | uor o- phenyl ) -
isonicotinonitrile Pyridine (28 nL, 0.35 mol) and
trifluoroacetic anhydride (27 tg3.0.19 nmol) were
added to a sol ution of
3-(2-fluoro-4-iodo-phenyl am no) - 5-(2-fl uoro- phenyl) -

I soni inamde (78 ng, 0.17 nmol) in dioxane (2 m )
at 0 2 tpe resulting solution was stirred for 3 h at

10 m nutes. The reaction sol ution

&t OAc and satd. NH4CI, and filtered

columm. The columm was washed with
NTtrate was concentrated to provide a

pr eci pi tate The precipitate was washed with MeOH and

1diricatbonpidiridazolkeum ey, df. f drmindlheas eddecdth Ppsoldtiart of HR-fluoro-

_pggr:\yl)gg-(%mm'a— R doMitd iy ieftrio)- 885 Hotirc 48&) a0 AEETH Mol in DMSO

({ BWLF) aroy sirdbdi aygonighteat 0) °CF. SHydragine by deatd E18/nY, 8.2F Bampl) was

ggt hyln%l'th%pttyacith% E‘bet.ogr%gtﬁ%8¥wy&1h%4%éﬁoé§) °C. T e
rewdionddistion wag quehahgdwitpt-O, diluted with EtOAc, and filtered through an
Eg&r [}ﬁ'@&lhﬂ nS "I‘Iw\é| ad?urﬁﬁ W&t@%d(ﬁﬁoﬂeA@ aRaMd MtrdtdFwas

concentrated. The crude product was purified via Biotage eluting with a gradient of O to

70 % EtOAc in hexanes to afford the desired product (22 mg, 53 %). LC-MS (M+H =
467, obsd. = 467).

Example 58: [4- (5-Am|no-[1 3.4]loxadiazol-2-yl)-5- -fluoro-phenyl) pvrldm-3-yl]-

( 2-ﬂuoro-4-|odo-phenyl)-amme

NH2

N
e .
F
N
F o
N |

Phenyl cyanate (6 mg, 0.05 mmol) was added to a solution of 3-(2-fluoro-phenyl)-5-(2-
fluoro-4-iodo-phenylamino)-isonicotinic acid hydrazide (22 mg, 0.05 mmol) in DMSO (1
mL), and stirred overnight at room temperature. The reaction solution was quenched
with H.O. The resulting precipitate was filtered, washed with H,O, and dried under
vacuum to afford the desired product (15 mg, 85 %). LC-MS (M+H = 492, obsd. =
492). '"HNMR :§ 8.78 (s, 1H), 8.43 (d, 1H), 8.11 (d, 1H), 7.73 (dd, 1H), 7.44 (m, 3H),
7.30 (m, 3H), 7.14 (s, 2H).
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and stirred for 20 m nutes. 3-(2-Fl uoro-4-
i odo- phenyl am no) - 5- (2-f | uor o- phenyl ) -

WO s@nilz3sé nonitrile (20 ng, 0.05 nmol) was addedy/uszed7/009456
the resulting solution was stirred overni ght at room
tenperature. The reaction solution was diluted wth
Et OAc and satd. NH Cl, and filtered through an
Extrel ut colum. The col um was washed with Et CAc, and
the filtrate was concentrated. The crude product was
purified via Biotage eluting wth-a gradient of 0 to
75 % Et OAc in hexanes to affordz4he desired product
(10 ng, 40 %9. LC- M5 (M+H = 548, obsd. = 548). Exarrpl e
60: (2-Fl uoro-4-iodo-phenyl):r5- (2 fl uoro- phenyl)

Egm_cmunzmzﬂé lodophenyl) [
5- (2 Huoro phenyl)-4-(5-trinethylsilanyl-1H[1

Ol -4-yf)-pyridin-3-yl]- amine (10 ng, 0.02

BH ( m.), and stirred overnight at 50 OC
ypenched with satd. NH4Cl, diluted
tered through an Extrel ut col um.
ed wwth EtQAc, and the filtrate was
75cocentrated. The crude product was purified via
1 Bi’-ﬁh%ﬁylﬂhmﬂdanglev@m Ing Ogr3antineod)t was a@deabtord seliarOsic3-{2rfluoro-

i
DMS0&1 BiL)( and dtifjedi@etgiglitsat 6DH)C. Amaoniurd aceide (88, ma, 1.15 mmol)

w%mggl%%% rﬁ_ﬁ'ﬁ% %g%tto%@ d.:tigp%%(énrre%%r alz aélgm&t\al 4%1160 °C. The

er e
réadtlbu splutidn (wasiquenblyedswitly Bia@i Hilvied Tih £EtOAC andhiiitered through an

Igﬁ E&Unﬁ\f Ly ACM[%FIQ \A/‘}is'v%ﬂéﬂ'vlllihr@tdlﬁ: dnd Zhelfilrafd VA9
ry e

concentr)éted The crude proc uct was purified via Biotage eluting with a gradient of 0 to
70 % EtOAc in hexanes to afford the desired product (78 mg, 60 %). LC-MS (M+H =

452, obsd. = 452).

. Intemediate 18 : 3-(2-Fluoro-4-iodo-phenylamino)-5-(2-fluoro-phenvl)-

isonicotinonitrile

Pyridine (28 pL, 0.35 mmol) and trifluoroacetic anhydride (27 pL, 0.19 mmol) were
added to a solution of 3-(2-fluoro-4-iodo-phenylamino)-5-(2-fluoro-phenyl)-
isonicotinamide (78 mg, 0.17 mmol) in dioxane (2 mL) at 0 °C. The resulting solution
was stirred for 3 h at room temperature. The reaction was quenched with 2M NaOH
and stirred for 10 minutes. The reaction solution was diluted with EtOAc and satd.
NH.Cl, and filtered through an Extrelut column. The column was washed with EtOAc,
and the filtrate was concentrated to provide a precipitate. The precipitate was washed
with MeOH and dried under vacuum to afford the desired product (60 mg, 80 %). LC-
MS (M+H = 434, obsd. = 434).
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78 0C, Butyl lithium (2.5 Min Hexane, 25 m _) was
added dropwi se under nitrogen. The m xture was stirred
wW@007/i8396 f or one hour. Liquid TMSClI (13.8 L, PADESH07/009456

nol ) and DVAP was added into the m xture. The
reaction was allowed to warmto anber tenperature over
5 h. The reaction was then gquenched with sl ow addition
of EtsN (4 nL) and MeOH (8 nlL). The m xture was
diluted with ether and washed with water, brine and
dry with Na2SO4. The pure product was obt ai ned by
vacuumdi stillation (1-2 mmHg).q4. 100 OC (3.0 g, 78%
yield). LM [Method A: rt: 5.75 mn; nlz: 184
(Mr1l)]. Internedi ate 20:
4-chloro-N-r2-fluoro-4-(tr)nethylsilyl)phenv

ppyridin 3- am' ne To a solution of

(SLedkh¥th Isilanyl-
C

ﬂjﬂ;‘.@ﬂ&!@ﬂﬂ:ﬂkﬂﬂiﬁ&ﬂh@@%4' g, 0.55 rmol) Cs2C08
(8.9 g, 27 3 nmmol), and .-
2- quo’[]gN4 (t/rlrrethyIS|IyI)an|I|ne (1 g, 5.45 nmol).
degassed with nitrogen tw ce. The
S t\henprefl uxed at 130 OC under nitrogen for
xt re was filtered and the filtrate was
washed with H2O, brine, dried over
a2S he organi c phase 76was concentrated
and the weésul ti redi due was purified by flash col um
W th 20% Et OAc- Hexane (0.3% Et 3N in Hexane) to afford
ni@styNigilnadzigt, 4.8 Mih ‘g—iF?@M%molb.Glaw&d[dwm adsolutiontof

tgmlw{rgl@ﬂlﬁtz?lﬁat%a(l&((% H.] OC@) Il'ﬁlF’\ﬁ %C err\ﬂ[] an fI'QlF (E)lmla at 0 °C,
aRd;stifped thrt20 miutds. 3(2- Nuorcﬁ%udo—ﬁbmylﬁﬁ%) 55](24luollc59ldemyl)-
is‘rz)%(lsdo‘ginonitrile (20 mg, 0.05 mmol) was added, and the resulting solution was stirred
overnight at room terﬁ perature. The reaction solution was difuted with EtOAc and satd.
NH,CI, and filtered through an Extrelut column. The column was washed with EtOAc,
and the filtrate was concentrated. The crude product was purified via Biotage eluting
with a gradient of 0 to 75 % EtOAc in hexanes to afford the desired product (10 mg, 40
%). LC-MS (M+H = 548, obsd. = 548).

Example 60: (2-Fluoro-4-iodo-phenyl)-[5-(2-fluoro-phenyl)-4-(1H-[1.2,3]triazol-4-

)-pvridin-3-yll-amine
N
N

H

N

H

-—N
S
X

L

N I

NaOH (50 ulL, 2.0 M in H,0, 0.09 mmol) was added to a solution of (2-fluoro-4-iodo-
phenyl)-[5-(2-fluoro-phenyl)-4-(5-trimethylsilanyl-1H-{1 ,2,3]triazo|-4-yl)-byridin-S-yl]- '
amine (10 mg, 0.02 mmol) in MeOH (1 mL), and stirred overnight at 50 °C. The
reaction was quenched with satd. NH,Cl, diluted with EtOAc, and filtered through an
Extrelut column. The column was washed with EtOAc, and the filtrate was
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Internediate 2 1:
(2-Fluoro-4-trimethylsilanyl-phenyl)-r4-(2H pyrazol - 3-
w@Q kQo7pg3oBei n - PCT/US2007/009456
4-chloro-N-[2-fluoro-4-(trinmethylsilyl)phenyl]pyridin-
3-amne (70my, 0.24 nmmol), (0.95 g, 6.8 nmol),
Tri s(di benzyl i deneacetone) di Pal | adi un{0) (21 .7 ny,
0.02 nmol ), 1,3- dinesityl-1 Himdazol-3-iumchloride
(16.2 ng, 0.05 mmol ) and cesium carbonate (2.76 g, 8.5
mmol ) were dispended into a seal tube equipped with a
stirring bar. The seal ed tube wgs. degassed by nitrogen
bef ore addition of anhydrous di oxane (14 nL). The
m xture vvas heat ed at 130 OC over night. The m xture

c%qaﬁeéw ne % gcf)cf i wa%EFﬁflech\%g (ﬁ%{agggﬁmﬁg EJli'i'leéj%gaagient of 0 to

75bt atmad in he>pmee td) affond tbe@eslr&rgprosa%(ﬁ . 691%2 asypellow solid.

) I PCe e1 0 I 1:
L{:%é (M)ﬁ 21"7% %ﬁe‘ﬁ’\% l}igﬁ\qﬁi ] é‘%‘i é&rﬁlf;xénﬂé &, ﬁ—i) 7.62 (dd,
1HY, 3744 {rani iHp 773/8T0n£+$)o?@6|(0n2bf) 719(t 1H), 6.99 (s 1H)
(2--Fl uoro-4-trimet hyl sil anyl.- phenyl)-[4-(2H pyrazol -
yI) pyridin 3-yl]-.amne (45 ng, 0.14 mol) in DCM

)vvas addedICI 2 1 , 041rmo|)

- P Arig ¥ RT overnight. The
mxtu e was then diluted with DCM and washed wth
Na2S2 0%, water, brine and dried over Na2SO4. The
Bee was concentrated and the resulti ng
was applied to chromatography in silica gel to
product in 39%yield (52.4 ng). LC/ MS [ Met hod
A" rt: 5.43 mn; nlz: 81(|\/H)] Internedi ate 22:
Tﬁaﬁ(ﬁgtl'zfﬂfaé ;ghﬁegpft%glhgﬁﬁ/ oanl\{lng (E g, 21.1 mmol) in dry ether (20 mL) at—

78-°¢)) Buky@ itNidrd (25U irOHéxa(rter eewhlywas hgydedpdrepyisepyrded nitrogen.
T%e mlxpure (Nas stﬂ%d a?-%& 8]¥Dr c)me hour. Liguid TMSCI (13.8 mL, 105.5 mmol)
and DMAP was added into the mixture. The reaction was allowed to warm to amber

temperature over 5 h. The reaction was then quenched with slow addition of Et;N (4
mL) and MeOH (8 mL). The mixture was diluted with ether and washed with water,
brine and dry with Na,SO,. The pure product was obtained by vacuum distillation (1-2
mmHg) at 100 °C (3.0 g, 78% vyield). LC/MS [Method A: rt: 5.75 min; m/z: 184 (M+1)].

lntermediate 20: 4-ghloro-N-[2-ﬂuoro-4-(trimethylsilyl)Qhenyllgyridin-3-amine

F
, O
oy
|
>/Si N7

To a solution of 4-chloro—3—iodopyridine (1.37 g, 5.73 mmol) in dry toluene 25 mL, was
added sequentially Pd(OAc), (122.5 mg, 0.55 mmol), rac-BINAP (0.34 g, 0.55 mmol),
Cs:CO; (8.9 g, 27.3 mmol), and 2-fluoro-4-(trimethyisilyl)aniline (1 g, 5.45 mmol). The
mixture was degassed with nitrogen twice. The mixture was then refluxed at 130 °C
under nitrogen for 3 days. The mixture was filtered and the filtrate was diluted with
EtOAc, washed with HpO, brine, dried over anhydours Na;SO,. The organic phase
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Zn(CN) 2 (49 ng, 0.41 mmol) and Pd(Ph3)4 (48 ng, 0.04
mmol ) were di spended into a seal tube equipped wth a

w@riorneyege bar. The seal tube was degassed by vBCT/UR20aTIE9456

recharging with nitrogen three tinmes before addition
of anhydrous DMF (2 ml _). The m xture was heated at
130 OC for 12 h. (Alterman, W; Hallberg, A J. Og.
Chem 2000, 65, 7984-7989) The m xture was dil uted
with Et OAc and washed with water and dried over solid
Na SO4. The organi c phase was concentrated. The

resul ting residue was applied tegzchromat ography in
silica gel to give the desired product in 97%yvyield (
118 ng). LOMS [I\/Iethod B: rt: 6.71 min; mz: 286

wfcbbborntdled BB ISR residue wes puried by flach eolumn wiih 20%
BtPAcdaxanp d0580 HadN plriémngajtq aftard desired adduct (1.14 g, 70.1%).
LE/MBAMHER R: d-d.§ 4 IR AX 866 yih)-pfjeny! ] am no}

i sonicotinonitrile according the general procedure for

i odi nation nentioned above. LC/ M5 [ Method A rt: 5.00
mn;, mz: 340 (M+l)]. Exanple 62:
Gér(eZalfdrdemrdfarcﬂiaphﬁhquhﬁg( 1

Htetrazol - 5-vOpyri di n- 3- am ne

(lzam [S(QGfayucN & W XopPieey Q) 5¢ i, £ 6-cb Amoabemi | e

, 0.29 mol), anmonium chloride (28 ng, 0.52
ZPO aftd 4830RP%2i de (35 ny, 0.54 nmol) were

-tl rr.’[\zoq g3-vl) pyridin-

MMug ng vvlth nltrogen three tlrres before addi tion
of anhydrous DMF (3 m ). The mi xture was heated at
100 OC for thrgeNdays. The mixture was diluted with
saturated Na and washed with Et QAc. The aqueous
phase S a‘gi di ffied with concentrated HCI to pH < 1,
and | £t OAc. The aqueous layer was dried to

4-chloro-N-[2-fluoro-4-(trimethylsilyl)phenyl]pyridin-3-amine (70mg, 0.24 mmol), (0.95
g, 6.8 mmol), Tris(dibenzylideneecetone)diPalladium(0) (21.7 mg, 0.02 mmol), 1,3-
dimesityl-1 H-imidazol-3-ium chloride (16.2 mg, 0.05 mmol) and cesium carbonate (2.76
g, 8.5 mmol) were dispended into a seal tube equipped with a stirring bar. The sealed
tube was degassed by nitrogen before addition of anhydrous dioxane (14 mL). The
mixture was heated at 130 °C over night. The mixture was then co-rotavapped with
silica gel and appiied to chromatography in silica gel. The desired product was
obtained in pure form (63.2 mg, 63%). MS: m/z: 327 (M+1).

General procedure for iodination

Example 61: (2-Fiuoro-4-iodo-phenyl)-[4-(2H-pyrazol-3-yl)-pyridin-3-yl}-amine
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give the desired product. LC/ M5 [Method B: rt: 6.008
mn; mz: 383 (Mrl)]. Exanple 63:

WOR{2A23986OT 0- 4- i odophenyl ) -4-r5- (tri met hyl si | yPCF/IE20Q7/@9456

,3-triazol-4- yllpyridin-3-amne To a sol ution of
TVsdi azonet hane (2 M 90 mL, 0.18 nmol) in ether (2
m.) at 0 0C, was added butyl lithium (2.5 M 72 ni,
0.18 nmol) dropwi se. The nmixture was stirred for 20
mn at 0 OC

3-[(2-fl uoro-4-iodophenyl)arnino]isonicotinonitrile
(50 nmg, 0.15 mmol ) was then addeggl.into the sol ution.
The reaction was allowed to warmto roomtenperature
and proceed for three days. The m xture was diluted

th eth 5h - - |
B B R S s
apfirga@sonphad é mvas!) foREH(C:-amid Wa@rﬂﬂdﬁﬁéc'r @102 gL, 0.41 mmol)
dFo%%Q%’ e’!'l“@ﬁwlﬂﬂi%l \lvggs J%&Jé‘tr RTBLAHHRNYh hivtuld ®as &RIn difited with

desired

, 40% yi el d
qutanédva@hefiwthd\@@z% (09 /In)P yaterg rl"%mné FV'BCQM@S& The

ﬁ&& !llégty Waécé%ﬂ&ﬁ%@%rﬁd‘lﬁe (résultlng residue was applied to
ria

ChRieTEPDY o Slieq SHSBREN a0 an O HREHR TGy fSMS Method
Al 5,43, [Bint ri/az381-@Ayih] pyri di n- 3-am ne (20 ng, 0. 044

nrnol) was added into a solution of NaOH (3.5 ng,

0.088 mmol) in THF (0.5 m ) for 5 days. The m xture

was di | uted Wi t h I\/b(]—| and neutralized to pH7 wth
Intermediate 22;, 34[2fluoro-4-Atrimethylsilvi)phenyllaminolisonicotinonitrile

filtrate was oncentrated to give pure product (115

ng, 69% . 4L [Method A: rt: 0.40 min; mz: 381
(M1 I ate 24:
4-ch -N-(|2 £J uor o- 4-i odophenv ppyridi n-3-anm ne The

t+3il e~Conmpount was prepared from

. 4dchloro- N [ 2-fl uoro-4-

4-chloro-N-[2-fIuoro-4-(trimethylsilyi)phényl]pyridin-s-amine (122 mg, 0.41 mmol),
Zn(CN)2 (49 mg, 0.41 mmol) and Pd(Phs)4 (48 mg, 0.04 mmol) were dispended into a
seal tube equipped with a stirring bar. The seal tube was degassed by vacuum and
recharging with nitrogen three times before addition of anhydrous DMF (2 mL). The
mixture was heated at 130 °C for 12 h. (Alterman, M; Hallberg, A. J. Org. Chem.
2000, 65, 7984-7989) The mixture was diluted with EtOAc and washed with water and
dried over solid Na,SO4. The organic phase was concentrated. The resulting residue
was applied to chromatography in silica gel to give the desired product in 97% yield
(118 mg). LC/MS [Method B: rt: 6.71 min; m/z: 286 (M+1)].

Intermediate 23: 3-[(2-ﬂuoro-4-igiophenv|)amino1isonicotinonitrile

F H CN
| .
! N

The title compound was prepared from 3-{[2-fluoro-4-(trimethylsilyl)phenyijamino}
isonicotinonitrile according the general procedure for iodination mentioned above.
LC/MS [Method A: rt: 5.00 min; m/z: 340 (M+1)].

Example 62: N-(2-fluoro-4-iodophenyl)-4-(1H-tetrazol-5-yl)pyridin-3-amine
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(trinmethylsilyl)pheny]]pyridin-3-amne according the
general procedure for iodination nentioned above.

wo gjovB298kt hod B: rt: 6.28 min; mz: 349 (M-1)PCT/US2007/009456

Exanpl e 65: (2-Fl uoro-4-iodo-phenyl)-r4-(1

H pvrazol - 4-vD-pvridi n-3-vp-am ne The title- conpound
phenol was prepared from 4-chloro-N[2-fl uoro-4-
(trimethylsilyl)phenyl]pyridin-3-am ne according to
the Suzuki Coupling conditions nmentioned above. The
resulting trimethylsilylated conpound was then

subj ected to the 80iodination candition (see general
procedure above) to afford the title conmpound. LC/ M5
[Method A it: 4.48 min; mz: 381 (M+rl)]. Exanple 66:

4-(3,5-D nethyl -i soxazoM v p- pyr
di n- 3-yl H2-T{ uor o- 4-i odo- phenv0- amine . The title
conpoun prepared accordi ng the sane procedure

I nhi bition of human MEK1l ki nase activity
was nonitored with a honogenous, fl uorescence-based

. Th, i . .
s o eeRRRaR HRTRabL B RAK 00 B COAFARRS, ammonium
chlbrigRIZ8 tmg, MBRINMTH caribsedin d@zisied 38 dug.&- p4 miealt Wetredispended

e winiiing 0% 1 " o
ld(t{i‘ 2 Oééﬁlgtf \%%I I Wlpg)%g V\g%rg%ﬂkrgg%%i \1/11?16é/ ﬁéél riEwhEKedaddad by vacuum

. A3 . [ wel %rg}wer e
apd seaharaing winiitseaen e (Bes é’%ﬁﬁf? ﬁq’%{'%mj( VRSP ME (P mL)-
ThemiktuPe Was nhigaa@mMobeTieF fhréd Bays. The mixture was diluted with
saturated NaHCO; and washed with EtOAc. The aqueous phase was acidified with
concentrated HCI to pH < 1, and washed with EtOAc. The aqueous layer was dried to

give the desired product. LC/MS [Method B: rt: 6.008 min; m/z: 383 (M+1}].

aboye. HC/ NS [Method A: rt: 0.51 min; nfz: 410 (Mr1)].
F' ona says Assay 1: MEK-1 enzyne assay
ANEE- HTRE)?

Example 63: N-(2-fluoro-4-iodophenyl)-4-[5-(trimethylsilyl)-1H-1,2,3-triazol-4-

yllpyridin-3-amine

To a solution of TMSdiazomethane (2 M, 90 uL, 0.18 mmol) in ether (2 mL) at 0 °C,
was added butyt lithium (2.5 M, 72 pL, 0.18 mmol) dropwise. - The mixture was stirred
for 20 min at 0 °C. 3-[(2-fluoro-4-iodophenyl)aminolisonicotinonitrile (50 mg, 0.15
mmol) was then added into the solution. The reaction was allowed to warm to rcom
temperature and proceed for three days. The mixture was diluted with ether and
washed with saturated ammonium chloride solution, water, and dried over solid
Na,SO,. The organic phase was concentrated, and the resulting residue was applied
to chromatography in silica gel to give the desired product in 40% yield (27 mg).
LC/MS [Method A: rt: 0.40 min; m/z: 454 (M+1)]. '

Exém le 64: N-(2-fluoro-4-iodophenyl)-4-(1H-1,2,3-triazol-4-yl)pyridin-3-amine
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in the presence of increasing concentrations of
inhibitors. The total reaction volume was 50 ul. The

w0 ndoh23966 s were serial diluted in kinase buffReT/S200M09456
ATP, 50 mM Tris- Hcl pH 8.0, 10 MM MgCl 2, 1 mM DTT and
100 uM Na3VvO4), to a final concentration of 1% DMSO
At the end of the incubation, the enzyne reacti on was
guenched by addi ng 50 ul of assay buffer containing 50
nmv Tris-Hcl, 50 mM EDTA10. 1% BSA and a m xture of 1.25
ug/ mL eur opi um | abel ed anti - phosphot yrosi ne mAb
(Perkin Elmer) and 5 ug/nL of akdophycocyanin | abel ed
anti-GST antibody (CIS-US). Plates were agitated on a
pl ate shaker for 30 m nutes and the phosphoryl ation of
t he ERK- 2K5 substrate was neasured by honbgeneous
time resol fluorescence (HTRF) at 340 nm excitation
and 665 nth-(JEur opi um) / 615 nm (APC) enission filters

V fluorescence plate reader.

ion is expressed as a ratio of 665 nM

130,000 / 615 nMsignal. To assess the

T2l fotential of the compounds, |1C50- val ues

were determned. . Results are shown in Table 1,

N2(2| ﬂumo%nommr@yl)#&w (tmrndihgatlga;m HORP, 3vteihzre - wmyodmds-amme (20

m%m%o%s 3?;{1;] §olbﬁ§r9 gi'Ra0 @é F.%-%‘{/Vo 88 B in THF (0.5

5 idd 5 dspay TR mmmrwaﬁeunlum withﬂ\@r@ti |aoﬁ nesyalzedtapbl7 with acidic
5 nj-,fé & ?0\%5[)' 2?%3? ?g%ggﬁj%ﬁd Q@ﬁ@aféﬁlv&§é¥ﬁde‘niraté@ﬂ6@r\/e pure product

), urmn pancreatic
(M ém@gﬁ/)céqlws(@'ﬂﬂbo%éf r‘s‘PVﬂBI"P'ﬁ‘ 'Wézr‘éeﬂjl Merdd i n
white, 96 well plates (Corning) in growth nedia (DVEM
with 10% fetal bovine.serum 2nM gl utam ne for C26 and

MYt e5Uhhire™

10  The title compound was prepared from 4-chloro-N-[2-fluoro-4-
(trimethylsilyl)phenyl]pyridin-3-amine according the general procedure for iodination
mentioned above. LC/MS [Method B: rt: 6.28 min; m/z: 349 (M+1)].

Example 65: (2-Fluoro-4-iodo-phenyl)-[4-(1 H-pyrazol-4-yl}-pyridin-3-yl]-amine

15

i

The title-compound phenol was prepared from 4-chloro-N-[2-fluoro-4-
- (trimethylsilyl)phenyl]pyridin-3-amine according to the Suzuki Coupling conditions
20 ' mentioned above. The resulting trimethylsilylated compound was then ;ubjected to the
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A375) and cultured overnight at 37C in a humdified,
5% CQ2 incubator. Inhibitors were serially diluted in

wa @ eBO and subsequently added to the cel | SPCT/HS2007/009456

gromh nmedia, to reach a final concentration of 0.25%
DMSO. The cells were incubated for 4 days in the
presence of the test conpounds and the proliferation
was quantitated using the ATPlite cell proliferation
kit (Packard). Results of the cell proliferation assay
are shown in Table 1. colums 3-5, where "+++"

i ndi cates | C50 val ues bel ow or _ggual to 3nmM "++"

i ndi cates |1 C50 val ues bel ow or equal to 25nM and above
3mM and "+" indicates |IC50 val ues above 25mM Tabl e

.1. Results..of MEK enz S nd .t

iRAn e BEIgh R ag T aDTaRHRY oBOfe P ARbrdfic e compound.
LOUBdetturd ATitirdbAS grimwniz: BAHMBi1)].on i n A375 Xenogr af t
studi es (Malignant nel anoma nodel ) Mal e nude (nu/nu)
mce (100 total, 24-26 g body wt) were purchased from
Charl es Rlver Laboratlorl es. Anllrml s vvege i nject ed_

aﬁaﬁa ceIIS| n 100 ul of PBS. Tunors were msasured W th
calipers-4, -7, 11 and 14 days after cells were
i npl ant ed.NFQnor length (I) and width (iv) were

equatiop | *y//2. At 16 days after cancer cells . were

rs had reached an average vol une of 93
time the animals were sorted into 6

§roups so tNat each group had the sane nean tunor

vol ume. The vehicle used for dosing the conpound in
Thestiflernsinenpupsisvasopterakasirogording thgtsame procedure above. LC/MS

[Method A: rt: 0.51 min; m/z: 410 (M+1)].

Functional Assays

Assay 1: MEK-1 enzyme assay (LANCE-HTRF)

inhibition of human MEK1 kinase activity was monitored with a homogenous,
fluorescence-based assay. The assay uses time resolved fiuorescence resonance
energy transfer to probe for phosphorylation of ERK1 by MEK1. The detailed procedure
is described in the following:

" Constititutively active MEK-1EE (150 ng/well) and ERK-2K52A (110 ng/well) were

incubated in black, 384 well Optiplates (Perkin Elmer) for 1.5 hrs at room temperature,
in the presence of increasing concentrations of inhibitors. The total reaction volume
was 50 ul. The inhibitors were serial diluted in kinase buffer (9 uM ATP, 50 mM Tris-
Hél pH 8.0, 10 mM MgClI2, 1 mM DTT and 100 uM Na3VO4), to a final concentration of
1% DMSO. At the end of the incubation, the enzyme reaction was quenched by adding
50 ul of assay buffer containing 50 mM Tris-Hcl, 50 mM EDTA, 0.1% BSA and a
mixture of 1.25 ug/mL europium labeled anti-phosphotyrosine mAb (Perkin Elmer) and
5 ug/mL of allophycocyanin labeled anti-GST antibody (CIS-US). Plates were agitated
on a plate shaker for 30 minutes and the phosphorylation of the ERK-2K52A substrate
was measured by homogeneous time resolved fluorescence (HTRF) at 340 nm

. excitation and 665 nm (Europium) / 615 nm (APC) emission filters on the VICTOR V

fluorescence plate reader. Phosphorylation is expressed as a ratio of 665 nM signal x
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Treat ments began on the afternoon of the 16th day
after cancer cell injections, which was designated as
w®@ay702393unor vol une and body wei ght was mneasuP€riUBZNT/009456
each animal 3 tinmes per week until Day 14. On Day 14,
all animals were euthanized, tunors renoved and
wei ght ed. The conpound of Exanple 2 produced tunor
regression at a dose of 10ng/ kg and significant tunor
growh inhibition at a dose of 0.5 ng/kg. 85The entire
teachings of all references cited herein are hereby
i ncorporated by reference. 86CLég M5 1. A conpound of
Forrmula (la), Fornmula (la) as well as tautoners,
pharmaceutically acceptable salts and pharmaceutically

16‘6{)5\/%1 s%'f\/l 4 élv?é EQ@S’&Q% unl"/‘ﬂﬁfrﬁﬁtenﬁél%ﬁhé‘c@rﬂﬁoﬁuﬁ fC50-

i ndepende % any one of
vaiuesewgmaé@fratmmm Resuitg axa shonn it bakledi EAIUMR Dgupre “+++

lnggc'ag%tl §élb%@ belSW%?%quglls;% |l K Ydicatds (R, U@h@@bglﬁl’v or equal
- Co_al kynyl C1C6ak03/ C-
2ﬁ;dM<m1dlﬁboye~3uM apﬁ Y indigiatasdCao Yaleesplap 25uM

optional l'y substitut ed at any one or nore '
ASYRY bl TUhRR R INprofifdratibn AsshesFATP Litehal ogen,
rret hyl'stlyl, cyano, Cl1- al kyl, Cl1-C6 hal oal kyl

MoZnB8ZoRInkere [ 15002 efiEwalik huytan raelaGbm@6AINSk@og0 cells/@ell), or
hn%la(r)x%ail(wgs)'(e\é’nc %\</hal§aé|a %rcewg (%660 cells/well) were plated in white, 96 well
plates (Corning) in growth media (DMEM with 10% fetal bovine.serum, 2mM glutamine
for C26 and MiaPaCa-2, and RPMI with 10% fetal bovine serum, 2mM glutamine for
A375) and cultured overnight at 37°C in a humidified, 5% CO2 incubator. Inhibitors

were serially diluted in 100% DMSO and subsequently added to the cells, in growth

media, to reach a final concentration of 0.25% DMSO. The cells were incubated for 4
days in the presence of the te.st‘ compounds and the proliferation was quantitated using
the ATPIlite cell proliferation kit (Packard). Results of the cell proliferation assay are
shown in Table 1. columns 3-5, where “+++” indicates ICs, values below or equal to
3uM, “++" indicates ICsp values below or equal to 25uM and above 3uM, and “+
indicates 1Cs values above 25uM. |

Table 1: Results of MEK enzyme assay and tumor cell proliferation assays

Example MEK1 C26 A375 MiaPaCa2
Example 1 +++ ++ +++ : ++
Example 2 g +++ ++ -+
Example 3 -+t et +++ 4+
Exarﬁple 4 +++ +++ ++ 4
Example 5 +++ -+ +++ R
Example 6 4t ot +++ ot
Example 7 +++ et At e+
Example 8 et e +++
Example 9 ++ ebet et e
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Y is independently selected fromNR ,

wher eby at

| east one Y is NR;
whyarogese trinmethylsilyl,
NR7R8, SR6, NR7S(O (OR,
NR7C(O OR 6, NRTC(OC(OOR 6, CrOal kyl-NR R",
C4- al kyl - het er ocycl oal kyl

d-

or

Ce- al kyl ,

Cl-&A4 al kyl -

CR, S or

(@]
Rl is selected from

OR6, C(E)12B82007/009456

NR7C(O R 6, NR7C(O) NR 7RS,
Cr
(OR) n;

R61

R7 and R8 are independently selected from hydrogen,
het er oaryl ,

Cl- C10 al kyl,

het er ocycl oal kyl ,
CrOral kyl -NR R',

C3-C10 cycl oal kyl,
G-Calkyl-CCOOR Ci1-A4 al kyl -
Cr-al kyl - het er ggycl oal kyl ,
alkyl-(OR') n or CIL-C4 alkyl-C(ONR R,

aryl ,

R,

Ci-c4
wherein said

al kyl, cycloal kyl, aryl, heteroaryl, heterocycloal kyl,

and al levy hot oroevel oal el o cribhot i+t ad A
oot T Mo T CT OCy CT UAT "Ny T TS o\.«_uoll C T CTU Ul

EXdplsty t urdd® or| 87R7And R8 cdR'be tlaken  Toget her
wi-th—theratom-to ‘vf‘r:rbs_‘l ihcy are—attached—tpforma 4

Ef%mﬂf-m;rrbef'é' heteroa"r'yl onl heterocydlic ring, ¢ach

f "é; s l_.‘_bbt totgg or ynsuggtrtuted; R and |R

Eg?rgﬂll n?e bendent | y| sel ected firom hydrogen, CVCe- allkyl

Ef,}gm«g,[)é/i@, whergl m sal d gf Kyl [or gLyl 1§ subsfjtuted or
unsubstituted; or{ R and R'|can be talken together with

ExBPRIEIHM T QNI Ch They,arefattaghed fjo Torma 4|to
10- menbered heterparyl or heterocyclid ring, each of

BxBmpie 15 | Sulstd tuf ed e&+unsybstistt ed;| and+m+is Q to
2. 2. The conpoungd according to claim|l, wherein

Example 16 A+ A 4+ oot

Example 17 +++ + ++ ++

Example 18 bt et ++ +++

Example 19 oo +++ +++ +++

Example 20 +t et +++ +++

Example 21 +++ +++ +++ +++

Example 22 +++ +++ +++ +++

Example 23 +++ +++ +++ ++t

Example 24 +++ +++ +4+ et

Example 25 +4+ +++ +4+ 4+

Example 26 +++ +++ +++ 4+

Example 27 -+ et +++ et

Example 28 +++ NT NT NT

Example 29 + +++ +t R—

Example 30 . +++ NT NT NT

Example 31 +++ -+ +++ —+

Example 32 +++ ++ +++ bt

Example 33 +4+ +4+ ++-+ bt

Example 34 epet -+ +t 4+
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rings A and B are optionally and independently
substituted at any one or nore substitutable ring

w@ 2000023936 ons Wi t h hal ogen, G -C 6 al kyl or pheemUS2007/009456
wherein the phenyl is optionally substituted at any
one or nore substitutable ring carbon atons with
hal ogen; Rl is selected from hydrogen, trinethylsilyl,
OR6, NR7R8, NR7C(O) R6, NR7C(O OR6, or Cl-C4
alkyl-(OR') n; R6, R7 and R8 are independently
sel ected from hydrogen, Cl1-Cl0 al kyl, Cl-C4 al kyl -
C(OOR, Cl-C alkyl-OR, Cl-CA:-g kyl-NR R',
Cl- C4- al kyl - het erocycl oal kyl, Or Cl- C
al kyl -C{(ONR R'; or R7 and R8 can be taken together

P —S TP\

are—atteached—t forma
Egamplarit g wifR™1 orl 2 N at ons |and
opti-ong —angg R arne e R HeT
EI’§§'E‘P‘ g%§1 R and R' |cah be takeén
ggether~wththeratoprto wich tifey gre ajfracheg to
%8?@1‘3 -rrer"fg'é'red heterocycl icring with 1 or 2 N
% Hﬁ Tl UH_ omal Ty g, O atjom 3 A donpouynld of
or *88Fof nul a (1) ds well as |tautoners,
a&Eﬁ{p@s@ﬂI GaLTy pccepiabl & [sal kssand jphar meceutijcal | y
active derivatives thereof, wherein: Y is
Exarpresgiant Lyisel ect ed+krom|NR ,++GR" of O, +wherely at
| east ong Y is NR ;
Exampie 41 4+ ++ +++ +++
Example 42 +++ +++ et +++
Example 43 +++ +++ 4+ ++
Example 44 +++ +4++ +4+ +++
Example 45 +++ ++ +++ A+
Example 46 +++ ot +++ P
Example 47 +++ Fh e+ et
Example 48 +++ + +++ bt
Example 49 R oot 4+ .
Example 50 +++ A+ bt +++
Example 51 +4+4 ++ +++ ++
Example 52 +++ +++ A+t +++
Example 53 +++ +++ 4+ ++
Example 54 +++ ot - ot
Example 55 -+ et +++ 4
Example 56 et + ++ o+
| Example 57 +++ et +++ ot
Example 58 e et e S+
Example 60 ++ 4+ +4+ T+t
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Rl is selected from hydrogen, C C6-al kyl, OR6, NR7RS,
SR6, NR7S(O (O R, NR7C(O R6, NR7C(O NR7R6, or
WORNTILPBR6; R2 is hal ogen; R3 is sel ected froPCTZUSIO0T009456
I; R4 and R5 are independently sel ected from hydrogen,
hal ogen, Cl1-C6 al kyl or Cl- C6 al koxy, wherein said
al kyl or al koxy is substituted or unsubstituted; R6,
R7 and R8 are independently selected from hydrogen,
Cl1-C10 al kyl, C3-C10 cycl oal kyl, aryl, heteroaryl,
het er ocycl oal kyl, C1-C4 alkyl-C(O OR Cl1-C4 al kyl -OR
or C1-C4 alkyl-C(ONR R', wheregh. said al kyl,
cycl oal kyl, aryl, heteroaryl and heterocyclyl
substituted or unsubstituted; or R7 and R8 can be

nnet har uu +th +thao ot o NP N N .
STt e TS aLuIILTVWTI €1 UITCy I'c -

—t-akep+to
Eéwa%h to'*‘f"ﬁrm a 4 ta' 10- rmnbg §d heterp"é"’%/l or -

roevbel i ~ v £ o
hete —+HE—1+16; eact—of hi-eh—ts—sygbst+touted—or
Sy Bl?s%’vtut &dF an‘d R And R| are'i ndependenfl y
E%Eén T’ ﬁ . \_.‘_I_Ll_'_ilyd UQE¥++C"‘A =l &M_I_,_ or [aryi ++_yvher 20 N
sal yl or ary] is substijftuted or ynsubstituted. 4.

E;.'%h Jés'&““”‘-k#"w dimyyo cijai ma wherei LRI 1S
gc difrom OR6l NR7R8 or [SR6; .R2 i|s selected|{from

E'iamb'le 64| OT JBL, RB Tsiselected tmom F [T o4, T; R4 and
R5 are 1 hdependently either |hydrogen gr Cl-C6 al kyl;

Example 66 +++ NT NT NT
Example 67 ++ NT NT NT
Exampie 68 +++ NT NT NT
Example 69 |  +++ NT NT NT
Example 70 + + +.+ +

In vivo efficacy evaluation: Tumor growth inhibition in A375 Xenograft studies

{(Malignant melanoma model)

Male nude (nu/nu) mice (100 total, 24-26 g body wt) were purchased from Charles
River Laboratories. Animals were injected subcutaneously above the right foreleg with
5 x 10% A375 cells in 100 ul of PBS. Tumors were measured with calipers 4, 7, 11 and
14 days after cells were implanted. Tumor length (/) and width (w) were measured and
tumor volume was calculated with the equation /*w?/2. At 16 days after cancer cells
were implanted, tumors had reached an average volume of 93 mm?, at which time the
animals were sorted into 6 groups so that each group had the same mean tumor
volume. The vehicle used for dosing the compound in suspension was 10% Tween 80

in water.

Treatments began on the afternoon of the 16th day after cancer cell injections, which
was designated as Day 0. Tumor volume and body weight was measured for each
animal 3 times per week until Day 14. On Day 14, all animals were euthanized, tumors

removed and weighted.

The compound of Example 2 produced tumor regression at a dose of 10mg/kg and
significant tumor growth inhibition-at a dose of 0.5 mg/kg.
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89R6, R7 and R8 are independently selected from

hydr ogen, C1-C10 alkyl, Cl1-C4 a kyl- CCOOR, Ci1-C4
W@bkwylh123985 or CLl-C4 Bl Kyl-C(O NR R', wherein speTiustokybo9456
IS substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are
attached to forma 6-nenbered heterocyclic ring with 1
or 2 N atons and optionally an O atom which is
substituted or unsubstituted; and R and R' are either
hydrogen or G -C e-al kyl. 5. The conpound according to
claim4, wherein R2 s F;, R3 is._lgg.R4 and R5 are
hydrogen; R6, R7 and R8 are independently sel ected
from hydrogen, Cl1-Cl0 alkyl, Cl-C4 alkyl- C(OOR,

1-C4 al ky|-OR' or CI1- al kyl - NR R, ' j
T esbhipgror i Pisrerne RiTe R A oy BEBa by
réferenca. 6- nenbered heterocyclic ring with 1 or 2 N
atons and optionally an O atom which is substituted
or unsubstituted; 6. A conpound of Formula (I1),
Formula (Il1) as well as tautoners, pharnaceutically
acceptabl e salts and pharnaceutically active
derivatives thereof, wherein, wherein
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Yis either NR or O Rl is selected from hydrogen, Cr
C6-al kyl, OR6, NR7R8, SR6,.NR7S(O(OR, NR7C(O R6,

WORNCALIBIRTRG, or NR7C(O) OR6; 90R2 i s hal ogen; P@BUSH07/009456

selected fromd, F or |I; R4and R5 are independently
sel ected from hydrogen, halogen, CrC 6 alkyl or Cl- C6
al koxy, wherein said al kyl or al koxy is substituted or
unsubstituted; R6, R7 and R8 are independently

sel ected from hydrogen, G -C 10 al kyl, C3-C10
cycl oal kyl, aryl, heteroaryl, heterocycloalkyl, CC4
al kyl -C(O OR\ Cl-C4 al kyl -OR og7Cl-C4

al kyl -C(ONR R', wherein said al kyl, cycloal kyl, aryl,
het eroaryl and heterocyclyl substituted or
cinguBstituted; or R7 and R8 can be taken together with
the atomto which they are attached to forma 4 to

10- nenbered heteroaryl or heterocyclic ring, each of
1Whi @hcdripsuasdtidonnam (@), unsubstituted; and R and R’
are i ndependently selected from hydrogen, G -C 6-al kyl
or aryl, wherein said alkyl or aryl is substituted or
unsubstituted. 7. A conpound according to claim 6,
wherein Rl is selected from OR6, NR7/R8 or SR6; R2 is
selected fromF, d, | orYBry R3 is selected fromF,

ad or I; TR

! Y<\")Y

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically

H
N

7=

1
J

\l::” Formula (la)
X

active derivatives thereof, wherein:

rings A and. B are optionally and independently substituted at any one or more
substitutable ring carbon atoms with halogen, trimethylsilyl, cyano, C1—Cs alkyl,
C4-Cg haloalkyl, C»-Cs alkenyl, C,-Cs alkynyl, C4-Cg alkoxy, C;-Cg haloalkoxy; or
phenyl wherein the phenyl is optionally substituted at any one or more
substitutable ring carbon atoms With halogen, trimethylsilyl, cyano, C;-Cg alkyl,
C,-Cs haloalkyl, C,-Cg alkenyl, C,-Cq alkynyl, or C4-Cs alkoxy, C1-Cs haloalkoxy;

Xis N or N—=O;
Y is independently selected from NR’, CR’, S or O, whereby at least one Y is NR’;

R' is selected from hydrogen, trimethylsilyl, C,-C¢-alkyl, OR®, C(O)OR?, NRR?,
SR® NR’S(0)(O)R’, NR’C(O)R®, NR'C(O)NR’R®, NR’C(O)ORS,
NR’C(0O)C(O)OR?®, C-Cu-alkyl-NR’'R”, C1-C4-alkyl-heterocyclc;alkyI or C,-C,alkyl-
(OR')n;

R°® R’ and R®are independently selected from hydrogen, C-C1o alkyl, Ca-C1o
cycloalkyl, aryl, heteroaryl, heterocycloalkyl, Cy-C, alkyl-C(O)OR’, C4-C, alkyl-
OR’, C1-C_34-alkyl-NR’R”, C,-Cs-alkyl-heterocycloalkyl, C4-C, alkyl-(OR’), or Cy-Cs
alkyl-C(O)NR'R”, wherein said alkyl, cycloalkyl, aryl, heteroary], heterocycloalkyl,
and alkyl-heterocycloalkyl is substituted or unsubstituted; or
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Rdand R5 are independently either hydrogen or G-C 6
al kyl;. R6 R7 and R8 are independently selected from

whyarozpesg Cl- Cl10 al kyl, Cl-C4 al kyl - C(O OR , PC/US07/009456

alkyl-OR or Cl-C4 alkyl-C(ONR R', wherein said al kyl
IS substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are
attached to forma 6-nenbered heterocyclic ring with 1
or 2 N atons and optionally an O atom which is
substituted or unsubstituted; and ' R and R' are
ei t her hydrogen or C -C 6-al kylgg8. The conmpound
according claim7, wherein. R is F, RBis l; 9 1R4
and R5 are hydrogen; R6, R7 and R8 are independently

sel %ﬁ%g %@ﬁ%@k@@%ﬁh \,ﬁéqhg gy,ln ’t?(%lcg‘g%éye'ﬁttached to form

vvneae4 10 19aindmbletad hetsromﬂjgt hetereayclic rlrumsﬁ%‘étqf winiakds sypstituted

%Pgnﬁﬁ,sfngjtéaa 6- nenbered heterocyclic ring with 1
N atons and optionally an O atom which is

SUbﬁ’ 'ahél‘Fﬁ‘Chr@'in Hb§ﬁtlytdéléiﬁbd Romaiyaesyth, o, -k baaryl, wherein
2 D)

Ua
( )sald alky? or ary?ls subs |tuted or unsubgtltuged':or mula (11b)

‘R’ and R” can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocycliic ring, each of which is substituted

or unsubstituted; and

nis Oto 2.

2. The compound according to claim 1, wherein

rings A and B are optionally and independently substituted at any one or more
substitutable ring carbon atoms with halogen, C;-Cs alkyl or phenyl wherein the
phenyl! is optionally substituted at any one or more substitutable ring carbon
atoms with halogen;

R' is selected from hydrogen, trimethyisilyl, OR®, NR'R®, NR'C(O)R®,
NR’C(O)ORS, or C;-C,alkyl-(OR’),;

R®, R’ and R®are independently selected from hydrogen, C4-Cy alkyl, C4-C, alkyl-
C(O)OR', C4-C,alkyl-OR’, C4-C,s-alkyl-NR’R”, C+-C,-alkyl-heterocycloalkyl, or Cs-
" C,alkyl-C(O)NR'R”; or

R’ and R® can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom;

and
R’ and R” are either hydrogen or C,-Cg-alkyl; or

R'and R” can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom.

3. A compound of Formula (1),
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as well as tautoners, pharmaceutically acceptable
salts and pharnaceutically active derivatives thereof,

wob@rari3Rkl i s sel ected from hydrogen, trinet hpdBUE2007/009456

CrCe-al kyl, OR6, C(O OR6, NR7/TR, SR6, NR7S(O(OR,
NR7C(O) R6, NR7C(O) NR7R6, NR7C(O) OR6, NR7C(O) C(O OR 6,
CrCralkyl-NR R', C C4-al kyl -heterocycl oal kyl or G -C
4 alkyl- (OR% R2 is selected from hal ogen,
C-i-C6-alkyl or OR6; R3 is halogen, trinethylsilyl,

G -C 6-alkyl or OR6; 92R4 and R5 are independently

sel ected from hydrogen, hal ogenggCl-C6 al kyl or Cl- C6
al koxy, wherein said al kyl or a?ioxy is substituted or
unsubstituted; R6, R7 and R8 are independently

sel ected from hydrogen, G -C JYO al kyl, C3-G O

cycl oal kyl, aryl, heteroaryl,y/, Tai@wocycl oal kyl, O C4
alkyl-C(OOR , C1-C4 aj kyl - <2 YOr Chal kyl - NR R",

Cr Cai kyl - heterocycl ofdl kyl,, CL{C4 alkyl-(OR) n or
Cl-&A4 al kyl -C(O NR AN aid al kyl, cycl oal kyl,
aryl, heteroaryl, hg qcycl , and

al kyI het er ocycl oaI t ed or Formula (1)
cahl"be BRaken together with
the atomto whi ch they are attached to forma 4 to

L0, TRV S P8 S BB o B ey
i ndeptiveidenvajivesthesedawhersin: hydr ogen, d-C 6-al kyl or

aryl, wherein said al kyl or aryl IS substituted or . ,
uns vbistingdepeagantyy selecte from NR’, CR” or O, whereby at least one Y is NR’;

R’ is selected from hydrogen, C;-Cg-alkyl, OR®, NR’R®, SR®, NR'S(0)(O)R’,
NR’C(O)R®, NR'C(O)NR’R®, or NR’C(O)OR?;

R?is halogen;
R is selected from Cl, For |;

R*and R® are independently selected from hydrogen, halogen, C+-Cs alkyl or C4-
Cs alkoxy, wherein said alkyl or alkoxy is substituted or unsubstituted;

R®, R” and R®are independently selected from hydrogen, C-Cyg alkyl, Ca-C1o

. cycloalkyl, aryl, heteroaryl, heterocycloalkyl, C4-Cy4 alkyl-C(O)OR’, C-C,alkyl-OR’
or C;-C, alkyl-C(O)NR’'R”, wherein said alkyl, cycloalkyl, aryl, heteroaryl and
heterocyclyl substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted; and

R’ and R” are independently selected from hydrogen, C,-Cg-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted.

4.  The compound according to ciaim 3, wherein

R' is selected from OR®, NR'R® or SR®;
. R?is selected from F, Cl, { or Br;
R3is selected from F, Clor |;

R*and R® are independently either hydrogen or C;-Cj alkyl;
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R and R' can be taken together with the atomto which
they are attached to forma 4 to 10-nenbered

whedoenzsse| or heterocyclic ring, each of whi cPCT/BS2007/009456

substituted or unsubstituted; and nis O to 2. 10. The
compound according to claim9, wherein Rl-is selected
from hydrogen, trinethylsilyl, OR6, NR7R8, NR7C(O) R6,
NR7C(O) OR6, or Cl1-C4 alkyl-(OR) n; R2 is selected
fromFor C; R3is |; R4 and R5 are hydrogen; R6, R7
and R8 are independently selected from hydrogen,
Cl-C10 al kyl, Cl1-C4 alkyl- C(O.gR., Cl1-C4 al kyl - ,

d- C*al kyl -NR R', d-Oral kyl - heterocycl oal kyl, or Cl- C4
al kyl -C(O NR R", vvher ein said al kyl and

al k eter cl 03y t ' o
o s BB B 5P ol SRS Sk oo gl v
t he GOYORL. & whi @hvlt@ﬁwéhecﬁalmﬁ@wam t, avherain said alkyl is

Gns{tﬁ%d*b%t%rsesytﬁutb& &ing with 1 or 2 Natonms and
opt i ona

y an O atom which is substituted or

uns Wsdrid me é’é}\ b@%eﬁ35§etﬁé\dmﬁ§ thalRoi tb RicH e %g@ﬁttﬁhed to form
G -C 6-al kyl; or be taken toget

Wi th
e BT TRA el PRE) HPG YR 1l RGP Grihapionall an O atom,
6- mevriet rdsubetitetaaryralnsobstitmgdyartidy 1 or 2 N atons and -
optionally an O atom
R’ and R” are either hydrogen or C4-Cg-alkyl.

5. The compound according to claim 4, wherein

R2is F;
R3is I;
R*and R® are hydrogen;

R®, R” and R%are indépendenﬂy selected from hydrogen, C1-Cy, alkyl, C4-C, alkyl-
C(O)OR', C+-C, alkyl-OR' or C-C, alkyl-C(O)NR'R”, wherein said alkyl is
substituted or unsubstituted; or

R” and R® form a 6-membered heterocyclic ring with 1 or 2 N atoms and
optionally an O atom, which is substituted or unsubstituted;

6. A compound of Formula (l1),

—N

Formuta (lf)

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically
active derivatives thereof, wherein, wherein

Y is either NR' or O;

R' is selected from hydrogen, C;-Ce-alkyl, OR®, NR'R®, SR®.NR’S(O)(O)R’,
NR’C(O)R®, NR’C(O)NRRE, or NR’C(O)ORS;
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which is substituted or unsubstituted. 11. A conpound
of Formula (1I1l) Formula (I11) as well as tautoners,

w@ba@rieseut i cal |y acceptabl e salts and phar macrUr/Usz01/§09456

active derivatives thereof, wherein, wherein Y is
either O or NR; Rl is selected from hydrogen, d-C
b-al ky], OR6, NR7R8 or SR6 or NR7TS(O(OR 1; R6, R7
and R8 are independently sel ected from hydrogen,
Cl1-C10 al kyl, C3-C10 cycl oal kyl, aryl, heteroaryl, or
het erocyci oal kyl, Cl-C4 alkyl-C(OOR, Cl-C4 al kyl -
OR, Cl-C alkyl-C(ONR R, whepein said al kyl,
cycl oal kyl, aryl, heteroaryl and heterocyclyl

-substituted or unsubstituted; or R7 and R8 can be

takeg toqether with the atomto which they are
at t EcRRPAPHP T orm a 4 to 10 nmenbered heteroaryl or

het lic,rin of which is substituted or
B YhEg ol 226

uns and R' are independently sel ected

fr o'ﬁ“g S 1n<%p ? ykéglec‘?éd E&W hyd etho@%thabkﬁlkyl or Cy-

or ary is sub unsubstit'ut €
combe @dxrcwoereinmepid @‘kfyl @1’ aikaxy, is Wﬁéﬁé'ﬂtﬁd RI upguksitided.ed
fromORS, NR{ZR8 or SR6; 94R6, R7 and R8 are
i nd@peﬁdem' Byaéee!r’éﬁl?@%ﬁeﬂ“ﬂbﬁ?i‘?ﬂ?ﬂdﬁ%ﬂ hygrpaen oCyPraalkyl, CaCio
lazhnk ary(;(r@}@Baryl %téioayd@dlkmrosam CGO)OR’, C,-C, alkyl-OR'
aI kyor Cq-Cy klgl 8(0)&@ e w erem san aKXIlI cycloalkyl aryl, heteroaryl and

heterocyclyl substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyélic ring, each of which is substituted
or unsubstituted; and

R’ and R” are independently selected from hydrogen, C;-Cg-alkyl or aryl, wherein
. said alkyl or aryl is substituted or unsubstituted.

7. A compound according to claim 6, wherein

R' is selected from OR®, NR'R® or SR®;

R?is selected from F, Cl, | or Br;

R%is selected from F, Clor I;

R*and R°® are independently either hydrogen or C4-Cg alkyl;,

R® R’ and R? are independently selected from hydrogen, C1-Cqp alkyl, C4-C, alkyl-
C(O)OR’, C4-C,alkyl-OR’ or C4-C, alkyl-C(O)NR’R”, wherein said alkyl is
substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted; and

R’ and R" are either hydrogen or C4-Ce-alkyl.

8. The compound according claim 7, wherein

RZ%is F;
R3is I;
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substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are

w@eagabswas to forma 6 nmenbered heterocyclic riPQraBs1007/009456

or 2 N atons and optionally an O atom which is
substituted or unsubstituted; and R and R' are

i ndependantly either hydrogen or CG-C 6-alkyl. 13. A
compound of Formula (lIlia) or Formula (H b) Fornula
(Ilia) Formula (IHb) as well as tautoners,
pharmaceutically acceptable sal ts and pharmaceutically
active derivatives thereof, ? wherein RL is

sel ected from hydrogen, tri rret hy sil yl, d-Ce-al kyl,
OR6, C(O OR6, NR7R8, SR6, NR7S(O(OR, NR7C(OR 6,
NR7 NR,7R6, NR7C(O OR 6, NR70(O)C(O)(P 6,

d- C P%l % *raEe BYAroBets 4- al kyl - het er ocycl oal kyl or Cl- C4

2 gﬁ%h@ {5 B a e A he Ry BEERICRPRISRLLY, GLERA cc iy
\I\Iheﬂéﬁ?iogal(ﬂ -G atigpi- Qﬁ OaIOAtSS@‘BIHyéoéQﬁ%E R’uwbedreiy said alkyl is
unsHQﬁétgﬂit%E%qun%snRﬁe@W R8 are independently '

rom

sel ecte ogen, C 10 al kyl, C3-C10
cycigally a,ange EELIA Fhior S HR F9HCMAE 1% 2 atoms anc

4- ablﬁydand}lRaR‘o afdim GAhiah w¢umewmeymwabmted Cl-C4
alkyl-(OR') n or CL-C4 alkyl-C(ONR R', wherein said

.08 K corfidSilRAkRGmuRl iib) of EARIAR{IN),; het erocycioal kyl

R1

—N

Formula (l1a)

] Al Formula (lib)
N R

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically

active derivatives thereof, wherein

R’ is selected from hydrogen, trimethylsilyl, C-Ce-alkyl, OR®, C(O)OR®, NR7R®,
SR®, NR’S(0)(O)R’, NR'G(O)R?, NR'C(O)NR'R®, NR’G(O)OR®,
NR’C(O)C(0)OR?, C,-C4-alkyl-NR'R", C4-C4-alkyl-heterocycloalkyl or C4-C,4 alkyl-
(OR)n;

R?is selected from halogen, C+-Cg-alky! or ORS;

R®is halogen, trimethylsilyl, G,-Cq-alkyl or OR®;
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and al kyl - heterocycl oal kyl is substituted or
unsubstituted; or R7 and R8 can be taken together with

wo b@7at38e t 0 whi ch they are attached to form aPdr/Us82007/009456

10- nenbered heteroaryl or heterocyclic ring, each of
which is substituted or unsubstituted; R and R' are

i ndependently sel ected from hydrogen, d-C 6-al kyl or
aryl, wherein said alkyl or aryl is substituted or
unsubstituted; or R and R' can be taken together wth
the atomto which they are attached to forma 4 to
10- menbered heteroaryl or heterggyclic ring, each of
which is substituted or unsubstituted; and nis O to
2. 14. The conmpound according to claim 13, wherein Rl

N7 740 Kgore e Y B ol oS brbp e vk or Or

ar ecbyndqmg,enher% saiRY abkgdorfkaxy és sulnktipgad entihgubstituded;ed
from hydrogen Cl-CG 0 alkyl, Cl1l-C4 alkyl- C(OOR,

‘ 0 B ARG R® @R indermnsleky)y selRctRd from hydrogen, C;-Cio alkyl, Cs-Cro -

fisatky lhgﬁfﬁr %FéfSé&ﬂ'h'é)@rocﬁroa%1 @cféo QIC(@()@H\'F@'; B alkyl-

mhereln sai and a et erocyc
S D G Bt - D GG bk SRR A 18 CRKHlOR ) or C-C
t akﬁlkél—@@NF?R”VWhé\reirhﬁaléihﬂkm tgcivlikghaiiyh eigterbaryl, heterocycloalkyl,

attae ﬂigﬁgteéﬁcgeﬁﬁygﬁau%ﬁm gr%gﬁﬁf&#t&t%drérng wWith 1

or FNRA
R” and R® can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted, '

R’ and R” are independently selected from hydrogen, C,-Cs-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted; or

R’and R” can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted

or unsubstituted; and

nis Oto 2.

10. -The compound according to claim 9, wherein

R"is selected from hydrogen, trimethylsilyl, OR®, NR’R®, NR"C(O)R®
NRC(O)ORE, or C4-Cy alkyl-(OR),;

R? is selected from F or Cl;
Riis I
R* and R® are hydrogen;

R®, R’ and R®are independently selected from hydrogen, C4-Cyq alkyl, C-Cq alkyl-
C(O)OR’, C-C, alkyl-OR’, C,-C;-alkyl-NR’R”, C;-Cy4-alkyl-heterocycloalkyl, or C;-
C, alkyl-C(O)NR’'R”, wherein said alkyl and alkyl-heterocycloalkyl is substituted or
unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted; and
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which is substituted or unsubstituted; and R and R’
are either hydrogen or d-C -a'kyl; or 96R and R' can

wheoorakmse t oget her with the atomto whi ch t heyP@r/®s2007/009456

attached to forma 6-nmenbered heterocyclic ring with 1
or 2 N atons and optionally an O atom which is
substituted or unsubstituted. 15. The conpound
according to claim 13, wherein RL is selected from
hydrogen, d-C -al kyl, OR6, NR7R8 or SR6 or
NR7S(O (O R'; R6, R7 and R8 are independently sel ected
from hydrogen, C1-C 0 alkyl, CgzC 0O cycloal kyl,

aryl, heteroaryl, or heterocycloalkyl, G-C 4
alkyl-C(OOR, G-C4 alkyl- , Cl-C4

orR
o 8 R T R S b o e
UNSHDSAd hukgﬁﬁe?%kéﬁ;tgggﬂeﬁ@ltﬁ% BB RS 895 1B TErtADY to form

the atomto are attache
menbdérsembetast heieipcyelic g with t pe Bi'%atqmﬁg?nféa%wr@ﬂy an Q atom,

Whi GRichSs §b¥5§tftut§&b€%&ﬁbs‘ﬁﬂ§é@5t ituted; and R and R
are | ndependent l'y selected from hydrogen, G -C 6-alkyl

or mher sa | kyl or aryl is substituted or
nszb‘gclm‘? FI%’é'fmJlﬁh((-':‘“?scon‘pound according to claim 15,
wherein Rl |s selected from OR6, NR7/R8 or SR6; R6, R7
and R8 are i ndependently sel ected from hydrogen, Ci -Ci

0 al kyl, C1-C4 alkyl- C(OOR, Cl-C4 al kyl-OR or
Cl-4 alkyl-C(ONR R, vvherle n said alkyl is

/N
/©/ \5 Formula (111)

as well as tautomers, pharmaceutically acceptable salts and pharmaceutically

active derivatives thereof, wherein, wherein
Y is either O, or NR’;
R' is selected from hydrogen, C,-Cg-alky!, OR®, NR’R® or SR® or NR’S(O)(O)R’;

R®, R” and R® are independently selected from hydrogen, C4-Cyo alkyl, Cs-Cio
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl, C,-C, alkyl-C(O)OR’, C4-C, alkyl-
OR’, C-C, alkyl-C(O)NR'R”, wherein said alkyl, cycloalkyl, aryl, heteroaryl and
heterocyclyl substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 4 to 10 membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted; and

R’ and R” are independently selected from hydrogen, C,-Ce-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted.

12. A compound according to claim 11, wherein

R' is selected from OR®, NR’R® or SRE;
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substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are

w@eagabswas to forma 6 nmenbered heterocyclic riPQraBs1007/009456

or 2 N atons and optionally an O atom which s
substituted or unsubstituted; and R and R' are

i ndependantly either hydrogen or G -C 6-alkyl. 17. A
compound of Formulae (1Vva) or (1Vb) 97Formula (IVa)
Forrmula (IVb) as well as tautomers, pharmaceutically
acceptabl e salts and pharnaceutically active
derivatives thereof, wherein Rlgis selected from

hydr ogen, d-C b-al kyI OR6, NR7R8 or SR6 or
NR7S(O(OR; R6, R7 and R8 are independently sel ected

het okt wgﬁqafeq%s%@lﬁ%%&h%?'e%f O BYoBB % Ee S, ek
Cl- moa@kiyl&@? alkyl-OFE oEC 4 Jafityl-C(O)NR AR: whaten eaid asigil t

al k l,0al het eroaryl and heterocyclyl
sub Pb%tﬁ%’/t%g 2”5%%%%36'@t%{+todted or R7 and R8 can be

takeq aIn &Fnr bé"fakgﬂwb%ﬂz?ér ﬁe%rﬁhom‘%ﬁ tﬁé? are attached to form

attache orma ered heteroar
het @r%membeéec# hefgrocyalicing . Wil @8 2 N alqrps AN¢ Gptignajy an O atom,

UNS WhidH feleusStituRRthrBnsatslitRodadargl | ndependent | y
sel ected from hydrogen,, G C -alkyl or aryl, wherein

sai R’ahk\R” are isdeplentantyuditier hydedeo or Gr<tsbadikylt ut ed.
18. A conmpound according to claim17, wherein

13. A compound of Formula (lila) or Formula (llib)

I 7 Formula (llia)

Formula (llib)
| R N TR*
as well as tautomers, pharmaceutically acceptable salts and pharmaceutically

active derivatives thereof, wherein, wherein .

R’ is selected from hydrogen, trimethylsilyl, C,-Ce-alkyl, ORE, C(O)OR®, NR'R®,
SR®, NR’S(0)(O)R’, NR'C(0)R®, NR’C(O)NR’R®, NR’C(0O)OR®,
NR’C(O)C(O)ORS, C,-Cq-alkyl-NR’R”, C4-Cq-alkyl-heterocycloalkyl or C1-C,alkyl-
(OR)ns
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Rl is selected from OR6, NR7R8 or SR6; R6, R7 and R8
are independently selected from hydrogen, Cl1-Cl10

W@bkwyh23981- C4 al kyl - C(O OR, Cl-C4 al kyl -OR PCT/0320€74009456

alkyl-C(ONR R*, wherein said alkyl is substituted or
unsubstituted; or R7 and Rb can be taken together wth
the atomto which they are attached to forma

6- menbered heterocyclic ring with 1 or 2 N atons and
optionally an O atom which is substituted or
unsubstituted; and R and R' are independently either
hydrogen or CrC 6-al kyL 9819. Aggonpound of Formul ae
(I'va) or (IVb) Formula (1Va) Formula (IVb) as well as
taut omers, pharnaceuti call y acceptable salts and

phar ceut.i cal | ive deriv s thereopf, whe
Rla @%a%wd#saﬁgﬂ%fr% SP oz RoekgHELY Pgoosh, C 2P alkyl or Cr
Cr O@,—,%JIR@(B/ whkEtein $3(ChRRA 6, aINRXI% sulSEAuteNIRT BhO)sBIR:G;
NR?&O)R 6, NR7TC(ONR 7R6, NR7C(O) OR 6, NR7C(O) C(O) OR
méhkq R° R |Rdep@rde@ily aklegledfaire mdlsﬁgleoaq?k%o akyl, Ca-Cro -

seI g‘f@%‘w o%( dg rBa R%eté?zcd&% §§k é4 élﬂﬂ exrhld YC, alkyl-

al k ‘R” 4 s &, al Haf l
2 C%!al E}f{:@ﬁ gr oQghgegn SR )éikyl SKeloalin @Fyi éféfbaNR' erocycioalkyl,

C1- enddgm e@(@y apéy?'sv%'b?%tf"wds%h "H‘SHKW tCJé’ écl oal kyl ,
ar y|R7 ai},etlggga%r IXe tak tt eQﬁé/r w191a4hl§ya|1t0m to which they are attached to form

a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted;

R’ and R” are independently selected from hydrogen, C,-Ce-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted; or

R’and R” can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted; and

nis 0to 2.

14.  The compound according to claim 13, wherein
R is selected from hydrogen, trimethylsilyl, OR®, NR”R®, NR'C(0O)R®,
NR’C(O)OR®, or C{-C, alkyl-(OR’),;

R* and R® are hydrogen;

R®, R” and R®are independently selected from hydrogen, C;-Cyo alkyl, C;-C, alkyl-
C(O)OR’, C4-C4 alkkyl-OR’, C4-Cg-alkyl-NR’R”, G4-C,-alkyl-heterocycloalkyl, or Cs-
C, alkyl-C(O)NR'R”, wherein said alkyl and alkyl-heterocycloalkyl is substituted or
unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
. a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted; and

R’ and R” are either hydrogen or C,-Cg-alkyl; or
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and al kyl - heterocycl oal kyl is substituted or
unsubstituted; or R7 and R8 can be taken together with

wo b@7at38e t 0 whi ch they are attached to form aPdr/Us82007/009456

10- nenbered heteroaryl or heterocyclic ring, each of
which is substituted or unsubstituted; R and R' are
i ndependently sel ected from hydrogen, Ct-C6-alkyl or
aryl, wherein said alkyl or aryl is substituted or
unsubstituted; or R and R' can be taken together wth
the atomto which they are attached to forma 4 to
10-; merber ed heteroaryl or hetegocyclic ring, each of
which is substituted or unsubstituted; and nis o 2
9920. The conpound according to claim19, wherein Rl

is selected fromhydrogen, trimethylsilyl, .OR6. NR7

NR7§( 65"%‘ CRF{’PE(T ,gg’E‘F* it 48 QP yﬁ’-‘(’%ﬁ“ Jey. a’ﬁé",%a%éd to form
and aR8aeenbienett petpcheytlicyriraeivitc tt @d 2fM atonny dnd gptignaly aGio atom,

0 alkvl.,. Cl- | - , Cl-C4 al kyl-OR ,

d- ngﬁz’y?géffq&’t,%@(&ﬂ%ﬁsﬁ%t erocycl oal kyl, or Cl- 4

al kyl -C(ONR R', wherein said al kyl and

al kyl - heterocycl oal kyl is substituted or

18NS Ubd ddmRslind@lccbrbird dREmCee) wieréiaken together with
the atomto which they are attached to forma

. 6- MRiieseRclretiame bydlogen € AGs-alkiyh RSO NRZRNoaSBisr BIRIS(O)(O)R';

optionally an O atom which is substituted or
uns Ufs & aot ¥ araimdependently selected from hydrogen, C;-Cyo alkyl, C3-C1o

cycloalkyl, aryl, heteroaryl, or heterocycloalkyl, C;-C, alkyl-C(O)OR’, C4-C, alkyl-
OR’, C;,-C, alkyl-C(O)NR'R"”, wherein said alkyl, cycloalkyl, aryl, heteroaryl and
heterocyclyl substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 4 to 10 membered heteroary! or heterocyciic ring, each of which is substituted
or unsubstituted; and

R’ and-R” are independently selected from hydrogen, C;-Cg-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted.

16. The compound according to claim 15, wherein
R' is selected from OR®, NR'R® or SR®;

R, R” and R®are independently selected from hydrogen, C-C1, alkyl, C4-C4 alkyl-
C(O)OR’, C;-C, alkyl-OR’ or C4-C, alkyl-C(O)NR’R”, wherein said alkyl is
substituted or unsubstituted: or

R” and R® can be taken together with the atom to which they are attached to form
a 6 membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted; and

R’ and R” are independantly either hydrogen or CG-Cg-alkyl.

17. A compound of Formulae (IVa) or (IVb)
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R and R' are either hydrogen or C C -alkyl; or R and
R' can be taken together with the atomto which they

wae@®@7arvached to forma 6-nenbered heterocycl i BCTURY07/009456

with 1 or 2 N atons and optionally an O atom which is
substituted or unsubstituted. 2 1. A conpound
according to claim , wherein the conpound is sel ected
fromthe group consisting of:

5-[3-(2-Fl uor o-4-i odo- phenyl am no) -pyridin-4-yl]-3H][1
, 3, 4] oxadi azol - 2-one, [4-(5-Amino-[1

, 3, 4] oxadi a2ql - 2-yl ) - pyri di n-3-gg] - (2-fl uoro-4-i odo- ph
enyl ) - am ne,

5-[3-(2-Fl uor o-4-iodo- phenyl am no) -pyridin-4-yl]-3H[1

, 3, 4] oxadi azol e- 2-t [ri one, 1
5-[3-(2-Fl uor o- 4-1i otp- phenyl am no) - pyri di n-4-y|ﬁ‘ 2,4-d
i hydro-[1 ,2,4]tria2gi=g- one, =N
(2- Fl uor o- 4-i odo- phenyl }: [ 4- (5- met hyl sul fanyl - {i, 3, %o
xadi azol - 2-yE) - pyri diN@3-yl ] - anine, andp N
(2- Fl uor o- 4-

henyl ) - [ 4- (5- nmor phol i n{4-ylH[ 1

_. idin-3-yl]- an . X

met hod of | suffering or |

suscept i Kproliferative ,ch ISE CONPMNEFT NG

adm ni stering to said manmmal a therapeutically

ef fective anmount of a compound corresponding to claim
10023. The papirdpagcor ding to cl ai m 2%or4igs @vB)

said hyperproliferative disease is selected from

cancer qr inflammation. 24. The nethod acgcording to .

Cl a PRl a5 BUTRIR A naGe Pl BETIFEaH P PRSI Brarhaceutiall

active derivatives thereof, wherein

, 3, 4] oxadi 2

R’ is selected from hydrogen, C;-Ce-alkyl, OR®, NR’R® or SR® or NR’S(O)(O)R’;
R®, R” and R®are independently selected from hydrogen, C4-C1o atkyl, C3-Cyo
cycloalkyl, aryl, heteroaryl, heterocycloalkyl, C,-C, alkyl-C{O)OR’, C;-C, alkyl-OR’
or C4-C, alkyl-C(O)NR’R”, wherein said alkyl, cycloalkyl, aryl, heteroaryl and

heterocyclyl substituted or unsubstituted; or

R” and R® can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroary! or heterocyclic ring, each of which is substituted
or unsubstituted; and

R’ and R” are independently selected from hydrogen, C;-Cg-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted.

18. A compound according to claim 17, wherein
R’ is selected from OR®, NR'R® or SR5;

R®, R” and R®are independently selected from hydrogen, C-Co alkyl, C;-C, alkyl-
C(O)OR’, C4-C,alkyl-OR'’ or C4-C, alkyl-C(O)NR’R”, wherein said alkyl is
substituted or unsubstituted; or

R” and R® can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted; and

R’ and R” are independéntly either hydrogen or C,-Cg-alkyl.
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di sease associated to MEK in manmals. 25. A
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of claim1l and a pharmaceutically acceptable carrier.
26. A conpound according to claim1l for use as a

nmedi canent. 27. A use of a conpound according to claim
1 for the preparation of a nedicanent for the
treatment of a hyperproliferative disease. 28. The use
according to claim 27, wherein said hyperproliferative
di sease is cancer or inflammatigg. 29. The use
according to claim 27, wherein said hyperproliferative
di sease is related to the hyperactivity of MEK as wel |
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as well as tautomers, pharmaceutically acceptable salts and pharmaceutically
active derivatives thereof, wherein

R!' is selected from hydrogen, trimethylsilyl, C;-Cg-alkyl, OR®, C(O)OR®, NR'R®,
SRE, NR’S(O)(O)R’, NR’C(O)R®, NR’C(O)NR’R?, NR’C(O)ORS®,
NR’C(O)C(Q)ORS, C,-C4-alkyl-NR’R”, C;-C,-alkyl-heterocycloalkyl or C;-C, alkyl-
(OR)n;

R® R” and R%are indépendently selected from hydrogen, C4-Cy alkyl, C3-C1o
cycloalkyl, aryl, heteroaryt, heterocycloalkyl, C,-C, alkyl-C(O)OR', C;-Caalkyl-
OR’, C,-Cs-alkyl-NR'R”, C;-C,-alkyl-heterocycloalkyl, C,-C, alkyl-(OR’), or C4-C4
alkyl-C(O)NR’R”, wherein said alkyl, cycloalkyl, aryl, heteroaryl, heterocycioalkyl,
and alkyl-heterocycloalkyl is substituted or unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted;

R’ and R” are independently selected from hydrogen, C4-Cg-alkyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted; or

R'and R” can be taken together with the atom to which they are attached to form
a 4 to 10-membered heteroaryl or heterocyclic ring, each of which is substituted
or unsubstituted; and

nis O to 2.
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20. The compound according to claim 19, wherein

21.

22.

. R'is selected from hydrogen, trimethylsilyl, OR®, NR’R®, NR’C(O)R®,

NR’C(O)ORS, or C;-C, alkyl-(OR’),,;

R®, R” and R® are independently selected from hydrogen, C1-Cyp alkyl, C4-C, alkyl-
C(O)OR’, C;-C,alkyl-OR’, C4-Cy4-alkyl-NR’R”, C,-C,-alkyl-heterocycloalkyl, or C;-
C. alkyl-C(O)NR'R”, wherein said alkyl and alkyl-heterocycloalkyl is substituted or
unsubstituted; or

R’ and R® can be taken together with the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted; and

R’ and R” are either hydrogen or C-Cg-alkyl; or

R’ and R” can be taken together with-the atom to which they are attached to form
a 6-membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom,
which is substituted or unsubstituted.

A compound according to claim1-, wherein the compound is selected from the
group consisting of:

5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-3H-[1,3,4]Joxadiazol-2-one,
[4-(5-Amino-[1,3,4)oxadiazol-2-yl)-pyridin-3-yl}-(2-fluoro-4-iodo-phenyl}-amine,
5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yi}-3H-[1,3,4]oxadiazole-2-thione,
5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-yl}-2,4-dihydro-[1,2,4]triazol-3-one,
(2-Fluoro-4-iodo-phenyl)-[4-(5-methyisulfanyl-[1,3,4]Joxadiazol-2-yi)-pyridin-3-yi}-
amine, and
(2-Fluoro-4-iodo-phenyl)-[4-(5-morpholin-4-yl-[1,3,4]oxadiazol-2-yl)-pyridin-3-yl]-
amine.

A method of treating a mammal suffering from or susceptible to a
hyperproliferative disease - comprising administering to said mammal a
therapeutically effective amount of a qompound corresponding to claim1i.
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23.

24,

25.

286.

27.
28.

29.

-101 -

The method according to claim 22, wherein said hyperproliferative disease is

. selected from cancer or inflammation.

- The method accordihg to claim 22 or 23, wherein said hyperproliferative
.disease is related to the hyperactivity of MEK or a disease associated to MEK in

mammals.

A pharmaceutical composition, which comprises a compound of claim 1 and a
pharmaceutically acceptable carrier.

A compound according to claim 1 for use as a medicament.

A use of a compound according to claim 1 for the preparation of a
medicament for the treatment of a hyperproliferative disease.

The use according to claim 27, wherein said hyperproliferative disease is
cancer or inflammation.

The use according to claim 27, wherein said hyperproliferative disease is
related to the hyperactivity of MEK as well as a disease associated to MEK
in mammals.
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