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WO 2007/ 123936 PCT/ US2007/ 009456 -1 NOVEL

HETEROARYL- SUBSTI TUTED ARYLAM NOPYRI DI NE DERI VATI VES
WAD07ME343d NHI Bl TORS RELATED APPLI CATI ONS Thi s PCT/US2007/009456

application clains the benefit of U S. Provisional

Application No. 60/793,073, filed on April 19, 2006.

The entire teachings of the above application are

i ncorporated herein by reference. FIELD OF THE

I NVENTI ON The invention relates to novel

het eroaryl - substituted aryl am nopyridi ne derivative

MEK 5 inhibitors, which are usef-ul in the treatnent

of hyperproliferative di seases, such as cancer and

i nflammation, in mamuals. The invention also rel ates

to a nethod of treatin jng from or

b G g R aruL i e B e ARV LoR B H BN BB Uagives as

cancer and i nfl anmati on MEQOMMISSTORSAdANM ni stering a

therapeutically effective anmunt of a

roaryl- WUt ed aryl am nopyridine derivative

—Egk‘i &éﬁbl{@}ﬂaﬁb i nvention. Furthernore, the

invention relates to pharmaceutical conpositions

cont Ahisi rpPYeatienvElaimshiths t krnefit BRiCREROURIViorALEAPPlication No.
Gd)wg'@"thﬂearnﬁ‘\ Res/ afdovEKMBRniFa $sMthdsSofanRe a@Bvé BPplication are

maj or pat hways transmtting signals fromthe cel
'@Bmoé%t@dth@"f' SYABIEIEFE: The Ras family of Gprotel ns

relay signals from 15 activated growh factor

FiEde OFOTIE I VENTIANwWNSt ream i ntracel lul ar Raf famly

ki nases which, in turn, trigger the activation of

rAinBPyridihd88Mvative MEK
niw I!?Kli\ ERKD ﬁ%@éﬁ@lek&b%gl §Ut§ﬂﬁ%t§a g%enggyconsuasmé
foitors, efvfg@hé@ ueﬁémn thevigasmeRtERiGypeEalifgRiivReies asehsuch as

céﬁd‘éﬂ%hblﬁﬁlé?ﬁm% GR ﬂ%n&hélsofhélmvémlmmb@ kétaralto a method of
tive. E If_%fs.oryf domai n and .a.ca
i

ne ter i.nal. MAP h
RO PATHARE 8 RS o™ G P OB 46 AyBE i forpupe wistELe, sue
ab icladd:errgaraindﬂamhiaﬁam | oo isirigRiBinleigtihg stherapeutically effective ’

93- A o AC] el , . y : 4

&Bgm?@ré]gel%%{ qglpéu% gt%%@&w@%&w% éi%l}lg\"%%?@éorg Fg Ztlo the
inyestiors dTurimedm dewiisa invemntiosi rglaées i@aomapmﬂcal compositions
cgﬁg{rﬁﬁj LMESOMRRKhiBASeade i nvolves multiple' pathways,

however I\/EK appears to specifically phosphorylate

395-403), and 25 the

dysfuncti onal activation of si gnal | i ng conponents in
Thh R/ MEKHMARKi aasgad igtpnelof 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
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proportion of tunor types, has |lead to an extended

wo mioenzwse i n MEK as a cancer target and the PCT/US2007/009456
devel opnent of MEK inhibitors (Chang et al., Leukem a
2003, 17,1263-93; Lee et al., Exp. MIl. Med. 2006,
38, 27-35). Anpng the furthest advanced MEK inhibitors
is Pfizer's PD-0325901, a diarylamne 5 derived MEK
inhibitor, that has entered phase Il clinical trials
for the potential oral treatnment of cancer. Array
Bi opharma' s ARRY142886, a phenyloam no- 2- pyri done
derived MEK inhibitor, is <currently in Phase |
clinical trials. WO 00/42029 (\Warner-Lambert Conpany)

pieéﬁ?}%%{ othE&%IF ﬁ/ﬁl g%tlegﬂ & ¥ @Q@eﬂ@éd {rﬁ‘éregﬂﬁtMEI]{%s 8 cancer target

Ito% actrvity and are potent _)/
apd die devalepree of MEH indititoss (Chanest aénHeuk@m@zOOS 17,1263-93; Lee

ePhR! Efe R i MEg Hoveasep7-¥R4 X 1\ (A RILR3/ 1 R2
WO'04/ 056789 ( War ner-Lanbert Con'pany) reports about

APReL e o Ao T T IS LR I 2 DB TSan e damine

déﬁvemMEamlrmibitan treen thap eotaréd pbasaxlé clinisglddals for tRe popential oral

g NV (B) I RR FW 05/05 1301
tfirme'%oglz% Ar e I nc. ) relates to heterocyclic

conmpounds, which are MEK inhjibitors and useful for

Arvey Biopleaiina ARRYAARE8R aorheny|seripp-orryridPrae deaver MEKipkibitor, is
- GRr¥R2iR) FNabk 1 2R93E tRSR/ US211117 /11119 4 5 6

WO 00/42029 (Warner-Lambert Company) further reports about diarylamines (A) that
exhibit MEK inhibitory activity and are potentlally useful for the treatment of cancer and
other proliferative diseases.

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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-3- WR YNRa2Ra R O.W 05/000818
(War ner - Lanbert Conpany) relates to

w@benytzsd no- 2- pyri done .derivatives as MEK i Pti/b$1007/609456

that m ght be useful for the treatnment of
proliferative diseases. WR2Z NRa R~NR5 R(D 5
0 SUMVARY OF THE | NVENTI ON The i nvention provides in
one aspect MEK inhibitors according to Fornula (la).
These conpounds are suitable for the treatnent of
hyperproliferative di seases such as cancer and
inflammation. 10 It is another -aspect of the present

i nvention to provide MEK inhibitors according to
Formula (la), which are able to down-regul ate,
especially inhibit tfge activity or function of MK
especially in mamal It _is anotpér aspect of the
present invention 3
manmmal  suffering
hyperproliferativeN eg SQNPriRSi Bg adm ni stering
15 to the manmmal a t erap@ug?cally Bffective anbunt of
a MEK inhibitor accopding to Fornmula (la). Said

di seases include cancer and inflammtion It is.another
aspect of the present invention to provide a MEK

W@hi0s/a098 18 c dBtadnerd-areper-obampany) dplates s eehanylamino-2-pyridone
- dBRAHIRRS B MEK infibiRNORA! mistasd uséiul R& HeCHBMtiment of Cg)roliferative

Invention to provide a MEK i nhibitor according to 2

disspp®¥-a (1a) for the preparation of a medi canent for
the treatnent of a hyperproliferative disease. 3 WO
21)1) 7/ 123936 PCT/ US244117 /1114P 4 5 6

'ri" R® '
=
(L, ®
R1/N R® R*
' 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.



-4 1t is furthernore an aspect of the present
invention to provide a pharnmaceutical fornulation,

wovkioch23sapri ses a MEK i nhi bitor accordi ng to FOT/msd0a7/009456
(la) and a pharmaceutically acceptable carrier. It is
finally another aspect of the present invention to
provide a process for making 5 conpounds according to
Forrmula (la). MEK inhibitors of the invention have the
followi ng general formulaz: Y RI Y H N B Fornmula
(la) wherein rings Aand B, X, Y and R are as defined
in the detailed description. 104 DETAILED DESCRI PTI ON
OF THE INVENTION In view of the foregoing it is one
aspect of the present invention to provide novel

1€ HTRGHEH RS R %aactt 8f Y Prdsent lifVentiBAt toabR)vl}tﬁ-sEfaU bhéfaceutical -
the treatnent of yperproliferative di

faggapatqre apvhigh ﬁ%@?‘?ﬁsoﬁ 2V iphiTe; Go5uElng dp AFgEyly (2) and a
griaemadsiieacadodptablotaeK as wel | as di seases
associ ated to MEK, such as cancer and 15
It iz fisatigednadimer aspachohdhe prekent investidn o tphddde @ proicees for making
h-g:a\ﬂquéa%&r@'nﬁg% 'ﬁaﬁqﬁﬁt) novel conpounds as wel |l as
\ accepta

rmaceu e salts and pharmaceutically
I\ﬂEk'lMﬁblgﬁé b¥ e IH\‘/;‘e'iﬁtl'thfa@thhe idi8ling@jchetd buid:or the
treatnent of hyperproliferative diseases, such as
cancer and inflammatiop. 20 The corrpounds are defined
by Formula (la): 4 /ZI%):W 123936 PCT/ US211117
/11119 4 5 6 -5- Y= Y'Y HA' B Formula (la)

N -
5 ~ Formula (la)

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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X as well as tautomers, pharmaceutically acceptable
salts and pharnaceutically active derivatives

wo heremv3c wherein- 5 rings A and B are opti onabdyuUsawd7/009456

i ndependently substituted at any one or nore
substitutable ring carbon atons w th hal ogen,
trimethylsilyl, cyano, Cl1-C6 alkyl, C -C6 haloal 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 atonssw th hal ogen,
trimethylsilyl, cyano, C -C6 alkyl, 10 C -C6
hanaIkyI C2-C6 al kenyl, C2-C6 al kynyl, or Cl-C6

al koxy, q5 haloalkoxy, Xis Nor NtQ Y is

|ndependent -qh(ghsct ed fromNR, CH S or O whereby
at least o s NR; Rlis sel ected from hydr ogen,
trinmethylsilyl, C106alkyl OR6, C(O OR6, NR7R6, SR6
NR S(O (O R ,| NR7C( O R6, NR7C(O) NR7R6, NR7C(O) OR6,
RSO C, 15 C4-al kyl-NR R*,

4- al ky| ¢ r&ﬁ rocycl oa C4a|ky| (OR),,;
R7 and > re mdepehgilr'ﬂ"ﬁé (%I ected from

hydrogen C1-C10 al kyl, C3-C o cycloalkyl aryl,
het er oaryl ; heterocycloalkyl

agyett el tﬂyqomegﬁ pha@a@tu&pkwgcq@’tqﬁle saltg andcp()hgrmaceuhcally active

dgﬂvaﬁmeghwgometer ocycl oal kyl, Cl-C4 alkyl-(OR )" o
- al kyl -C(O NR R", vvherein sai d al kyl,
w‘f‘r}é%n aI kyl, aryl, heteroaryl heterocycloal kyl, 20 and
heterocycloalkyl is substituted or
unsubstltut ed; or ' R7 and R6 can be taken together
9SH BRS BAareptionallyiae ipdegensdestiy sybgiikiad abapyPRe gr more
to éu@stmﬁﬁblérrﬁ‘@ d2ebEr @t@mé wigh hél@%@rﬁ afinettytsilyl, Bgand &GIC; alkyl,

00T R s RSP Grs SR R ok kg o C haloalkoxy, or
I ndphemdeviicryin sied plodredisf omionafdsuigitutedat L6 ank gt more
3[}%’[]%#{@@{ ?I'e m%aéa(?l??r?gwsd%h A& e|l1 Smﬁ‘#éhﬁzﬁéllg tcﬁgwcp r(),-(?}s alkyl,

t he CatGarhalalipti @RCs Blsgnyr 62-515taﬂwneld0t 61-Coafiaxy ACt-6¢ haloalkoxy;
10-menbered heteroaryl or heterocyclic ring, each of
XVRirgBr NS»Bbstituted or 5 unsubstituted; and nisOto2.

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;-C;-alkyl-NR'R”, C1-C4—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;
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In preferred enbodi nents, the variants have the
followng neanings: R .is selected fromORG6, NR 7 RS,

WOBR7@EIPR or SR 6; rings A and B are opti onabdusaed7/009456

i ndependently substituted at any one or nore 10
substitutable ring carbon atonms with F, d, |, Br or

phenyl ; preferably F or I; R6, R and Wire

i ndependent|ly sel ected from hydrogen, Cl-C18 al kyl,

Cl-4 alkyl- CCOOR, CI-C4 alkyl-OR, C1-C4

al kyl-(OR),,, C-C4-alkyl-NR R', Cl-C4al kyl -

C(ONR R'" or Cil-04al kyl-C(O NR-BR-, wherein said al kyl

is substituted or wunsubstituted; or 15 R and R8 can

be taken together with the atomto which they are

Raérrl@ﬁh %qe ?r@eb@ﬁ&%rﬁly@elé&?é@ﬁérﬁ% BR%;@F\OG)‘%Jaﬂ(yI b gryWiviHarein said

at ons and opti onal atom which is

subé'ﬂ‘b"tf&rt%’w '6§u9ﬂ§%9t°irf"ﬂ§‘&f 't%?%foér ably said cyclic

ST BB M4 i B R Bty B¥m a4

or 20—nﬁémbdrela' heteahy ot aMedeycig:eirtge each thwhich isisdatitused or
whi ciq t ?/tgéean%ttached to forma 6- nenbered

het €F'9¢ rcring wwth 1 or 2 N atons and optional ly

an 0 atom which s substituted or unsubstituted. As
nd@P P& th above, the variants of each of Rl, R6, RY,

R8, R 'and R' are &l onaII subst tyted. In this

'fta@éeff%‘;mQP‘é"ﬂeﬁ%Feﬁ a%rmtﬁj .f? iRe Welaﬁ'"fsto 5,

shababiteh, i, A NRETORAkIRY Y L or 2 oroues.

ri %E%%Z%a C'GBTZomn ﬁl?;l?id m%ﬁgad?rfﬂgd%ﬁstlﬁ%c na%' an noer more

sul fsamytitutablﬂ finghgarbor @tamayith iS¢ loﬁiypbkpenyéoqrpferably Fork
car boxy alkox¥ or hydr oxy prefera
e

% @%Reéﬁwéep?ﬂqu sg§ RWrorﬁ{/’\Wr@gW Ccewp alk)@_ﬁgc‘, alkyl-
Oof6R3.C @tﬁﬁ I-SIRHZEC, @B(Q@@HP@, -CSEHRRNRER, 39-C, alky!-

/mirlef?fg IS!E%—E &°F éVChgly(\q é@) aN?heﬁfielp Isglc( %Eé mnuted or

CH2 lansbstdute@CHiF2, OCH2F SCF3, SCHF2, SCH2F, OH,
met hox NH2 or N(methyl)2. In one enbodi ment, the
A’ mnerft] eam be takied degetbepuitmitis asem e miighethey pre atgehed to form a 6-

R2  membered heterocyclic ring with 1 or 2 N atoms and optionally an O atom, whtch
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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H N RRS NR4 Formula (1) 5 as well as tautoners,
phar maceutically acceptable salts and pharnaceutically

waedoraaeso3gleri vati ves thereof, wherein: Each YPQ@BUS2007/009456

i ndependantly selected fromNR , CR' or 0, whereby at
|l east one Yis NR; Rl is selected from hydrogen,
Cl-C6-al kyl, OR6, NR7R6, SR6 or NR S(O(OR, 10
NR7C(O) R6; NR7C(O) NR7R6; NR7C(O OR6; -R2 is hal ogen;
R3 is selected fromd, For I; R4 and RS are

i ndependently sel ected from hydrogen, hal ogen, Cl-C6
al kyl or Cl-C6 al koxy, whereinysaid al kyl or al koxy
IS substituted or unsubstituted; 15 R6, R7 and Ware

[ ndependent 1y selected from hydr ogen Cl-Clo al kyl,

h%%%%ic SR ¥ atfe LB E= Q3N SFTy POBE SO
n@h@w élHé)ﬂl’N(:(T@}MzR" wherein said al kyl,

cycloalkyl aryl, heteroaryl and heterocyclyl IS

Iﬁéﬁ@éhﬁ')%l%n@ (the HREGH brviigs cdmgsnasdf Rornewa (he

t aken together wWth the atomto which they are

attached to form 4 20 to 1 O-nenbered heteroaryl or

heterocyclic ri n%(,' ‘e(cfy’ of which is substituted or

unsubsti t ut ed, tRBYand R' are independently

sel ect ed From hydr gen, Cl-C6 alkyl or aryl, wherein

sai d 0 Nar is substituted or unsubstituted.

In pref enb ts, the variants have the

foll owm g anj ngs: WO 200Fortri2G08% PCT/ US211117

/ 111R7Y 6 R-8- W isRselected fromOR6, NR7R6 or
SR6; R2 is selected fromF, C, | or Br; preferably R2

agﬁ'né Iear §g‘.r Fr]:gg l[ﬁ%ﬁﬁg&%ut éy 5%%?%61? %élé%é?] de%ﬁnﬁé@gﬁtrcally active

dnymttygerﬂwereofa C6 al kyl, preferably R4 and R6 are 5
hydrogen; R6, R and R6 are independently sel ected
wHeedthhydr ogen, Cl1-Clo al kyl, 01-C4al kyl -

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’,

NR7C(O)R6; NR7C(O)NR7R6; NR7C(O)OR6;
‘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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CCOOR, CI-C4 alkyl-OR or C1-A4 alkyl-C(ONR R',
wherein said alkyl is substituted or unsubstituted;
woeooR723@Bd R6 can be taken together with the apOnUsm07/009456
whi ch they are attached to forma 6- 10 nenbered
heterocyclic ring with 1 or 2 N atons and optionally
an 0 atom which 1is substituted or unsubstituted;
preferably said cyclic ring is norpholinyl,
pi peridinyl or piperazinyl; R and R' are
i ndependant|ly either hydrogen or Cl-C6-al kyl. As set
forth above, the variants of eadh of R4, R5, R6, R,
R6, R and R' are optionally 15 substituted. In this
case they are independently substituted with 1 to 5,

Rﬁ"i e%agbk’mﬂnybﬁe NR7HSSsweef erably 1 or 2 groups,

ependent sel ected from hal ogen, cyano, nitro,

RQFs%eléE'flE@froFFrErC: (&8, pkdetadly §XGE4,, SCF3, SCHR2,

CH2F, azi do, ‘am no, am nosul fonyl, sul fonyl am ne,

Rskd §eﬂ’édtéd from F,a0ly | or GUEE BIRY, préfudabw iexy, acyl,

acyl oxy, carboxy, al koxy or hydroxyl, preferably

Rﬁah@@éme ngependentlyreitheahydragen by@r-ﬁb&ﬁlkyl GrFeradly BHaAd R° are
ggg OCHF2, . OCH2F, SCF3, SCHF2, SCH2F, azi do,

rmre prererably haI ogen, cyano, nitro, CF3, CHF2,

i h%?(cfﬁg %'ﬁz i o i;édeq% 563@???0&1} E%fﬁéen %%"Br ’alk)m'br@ alkyl-

| v ROV 5 i riersllor-CHOMMHIFR > phegein Spidrgyis

N Bubktittiddi®p uNsEHstiﬁ@tém!dara (1) 8 WO 21)1)7/123936
PCT/ US211117 /11119 4 5 6 or alternatively conpounds
RO fanBdRmanabd takah tagetharwith the (atdrb)to Rhih tBey Bre &tddhéd to form a 6-

For Wrgrﬁbérjehqpeter@liyring 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) .
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Il R4 R N N, N NFH 5i 4 Fornula (Ilb) I RNR
as well as tautoners, pharmaceutically acceptable

wealors23@ead pharmaceutically active 5 derivatiREBUS2007/009456

thereof, the variables in Fornula (11), Fornula (Ila)
and Fornmula (11b) are defined as follows: Y in
Formula (Il1) is either NR or 0; R is selected from
hydrogen, trinmethylsilyl, Cl-C6-alkyl, OR6, C(O OR6,
NR7R6, SR6, NR7S(O (O R, NR7C(O R6, NR7C(O NR7R6,
NR7C(O OR6, NR7C(O C(O OR6, C- 10 C4-al kyl-NR R",

Cl- &4- al kyl - heterocycl oal kyl or-&£1-C4 al kyl-(OR ), ,;
R2 is selected from hal ogen, C, -C6-alkyl or OR6; R3 is
sel ected from hal ogen, trinethylsilyl, G -GC6-alkyl or

from
%@?rgé?é{qeﬂpﬁoﬁ%ﬁ]ﬁ d&?%?:@%%d@gf 6%‘?5@1&&0&&9 al koxy,
wherein said al kyl -or al koxy is substituted or
unsubstituted; 9 WO 2007/ 123936 PCT/ US2007/009456 -10
R6, R7 and Ro are independently selected from
hydrogen, Cl-ClQgal kyl, C3-Clo cycloal kyl, aryl,
het eroaryl, heterogcycl oal kyl, Cl-C4al kyl-C(O OR
Cl- C4al kyl - OR , -al kyl -NR R",
C, - C4- al kyl - hete Noal kyl, C1-C4 alkyl-(OR), or
Cl-4  alkyl - wherein said al kyl,
het er ocycl oal kyl, 5 and

nd R8 C%Q“ﬁgaggﬁgrotogether Wi th

; rma 4 to
10- nenbered heteroaryl or heterocyclic ring, each of
which is substituted or unsubstituted;

1

//N\N, .
N
F
N
X
5 — . Formula (lIb)
| 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(0O)C(O)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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R and R' are independently selected from hydrogen,
C -CS-al kyl or aryl, wherein said 10 alkyl or aryl is

weabst2es ed or unsubstituted; or R and R' canp®BUSRKENI456

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 nisOto2. 15 In preferred enbodi nents, the
.variants in Formula (lla) and Formula (I1b) have the
following neanings: R is selected from OR6, NR7R8 or
SR6; R2 is selected fromF, C;16-or Br; preferably R2
is F;, 20 R3is selected fromF, C or |, preferably
R3is |I; R4 and R5 are independently either hydrogen
Regnf%gocﬁa i bepePtigh) SibiteBhoRn HydRBgan, &-OY BIlE D Cio
R5, and R3

n are i ndependently sel ected f ,
hy draygiealkycantiitstatoryl, hetgroeycigplisy) 91'@@ 65“@&8,{5)813 igr-Caalkyl-
al kybrOR,-OfalkA-NEERa| Gy Cz-ald) MteRcyclohikyle Cr-Gaaikyl-60RY or C1-Cs

e B ol SR e e BB Brooycioatio
at t aptealkyldetanpoyciobky! irsdistiaded ot ensbgtitutas; of ng Wi t h

1 or 2 Natons and optionally'an O atom which is

RS mbetR°taandze tekenteaetisariviti the atqin & siishl they araptiapdpd ¢o form a 4
ri ngto'&%—rﬂ@ﬁwBB@,d’ H&émagﬁ oPREIHbdYLlic Bfg,RiaRRAHNNis sdbstituted or
R and R" are i ndependently either hydrogen or
Cl- a#nsapRiitedyr 10 WO 21) 1) 7/ 123936 PCT/ US211117

/11119 4 5 -11 nd R can be taken. t t ' o ani
R A8 Y e iasepan P Rp T o A1) o v Hrldiein saia
menbatky dr eyl ¢ audstituted or ngsulistituted; or 2 N at ons and
optionally an O atom which is substituted or

RarsLiBscan be takenAggetber with the albavie, whisfetheyarg aftachsd to form a 4 to
eac h})(?—f‘ne%bergﬁ hefPoariilor HeroByciRthgReadH &f REH & &ldsituted or

5 substituted. In this case they are independently
subs¥nsUpetiYisd @Ad1 to 5, preferably 1 to 3, nore
preferably 1 or 2 groups, independently selected from
rh'ﬁloot(j’e?rn cyano, nitro, CF3, CHF2, CH2F, OCF3, OCHF2,

OCH2F, SCF3, SCHF2, SCH2F, azido, ami no,

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



am nosul fonyl, sul fonyl am ne, sul fanyl, sulfonyl,

sul finyl, sulfonyl oxy, acyl, acyloxy, carboxy, alkoxy
weoohyzioexyl , preferably hal ogen, cyano, nitroPCEURKDAY009456

hydroxyl, CF3, 1o CHF2, CH2F, OCF3, OCHF2, OCH2F,

SCF3, SCHF2, SCH2F, azido, nore preferably hal ogen,

cyano, nitro, CF3, CHF2, CH2F, OCF3, OCHF2, OCH2F,

SCF3, SCHF2, SCH2F, OH, nethoxy, NH2 or N(nethyl) 2.

In anot her enbodi nent, the invention provides

conmpounds of Fornmula (11l1): R-, NYN HN 11 I N

Formula (I11) 15 or alternatively-conpounds of Fornul a

(I'lia) or Forrmula (I111b) 11 WD 21)1)7/123936

PCT/ US211117 /11119 4 56 -12- R,-N FHS &' N5 4

RFQF: @a% bbitdter toBeiNeanthhe §thN‘o wmch khey ar}e aMabhed to form a 6-

phaﬂ?ﬁ’é@ﬁlﬁ% lbaeer@pyak%mﬂ w@ﬁ?ém@a 'Fg?%{%% %‘E QPH%[@é'MPPc%PF%}“ which
act js\RibsHiRiddVartunsepstitbetieof

As set forth above, the variants of each of R, R%, R®, R’, R®, R and R” are optionally

5  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, OCF3, OCHF;, OCH,F, SCF3, SCHF,, SCH,F, azido, amino,
aminosulfonyi, sulfonylamine, sulfanyl, sulfonyl, sulfinyl, s.ulfonyloxy, acyl, acyloxy,
carboxy, alkoxy or hydroxyl, preferably halogen, cyano, nitro, alkoxy, hydroxyl, CFs,

10  CHF,, CH,F, OCF3;, OCHF,, OCH,F, SCF3;, SCHF,, SCHyF, 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)

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

11
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15

5 the variables in Formula (I11), Formula (Ilia) and
Formula (Il1lb) are defined as follows: Y in Fornula

W@ bdob)23936 either O or NR; R is selected fronPCT/US2007/009456

hydrogen, trinmethylsilyl, Cl-C6-alkyl, OR6, C(O) OR6,
NR R8, SR6, NR S(O(OR, NRC(OR6, NR 7C(O NR7RG,
NR C(OOR6, NR C(OC(OOR6, Cl-C4-alkyl-NR R',

Cl- C4- al kyl - het erocycl oal kyl or Cl-C4 al kyl- 10
(OR),,; R4 and R5 are independently selected from
hydr ogen, hal ogen, C1-C6 al kyl or Cl- Ce al koxy,
wherein said al kyl or al koxy isisubstituted or
unsubstituted; R6, R7 and R8 are independently

sel ected from hydrogen, Cl-Clo al kyl, C6-Clo 15

cycl oal kyl , qryl het eroaryl, heterocycioal kyl,

Cl- Aal kyl - CR” Cl- 4al kyI - OR,
Cl- 4- al kyI N Cl- C4- al kyl - het er ocyci oal kyl
Cl- C4al kyl - vor Cl-C4 12 WD 21)1)7/ 123936

PCT/ 211117
wherein sajd alikyl,
het exrQc al

P1!9 456 -13 alkyl-C(ONR R",
cycl oal kyl, aryl, heteroaryl,
and al kyl - het erocycl oal kyl is
ubstituted; or R and R6 can be

fONA a R* 5 to 10- menber ed het eroaryl or
heterocycllc ring, each of which is substituted or
unsubstituted; and R and R' are independently

sel ect ed fron1hydrogen, Cl- C6-al kyl or aryl, wherein
said alkyl or aryl is substituted or unsubstituted;
or Rand R' can be tgken together with the atomto
whi ch they areNatgached to form 10 a 4 to 1

0- menber ed hef’eroaryl or heterocyclic ring, each of
mhlchFls substY ed or unsubstituted; and ni sOto2.
I'n pr ferrigd enpodi nents, the variants in Fornmul a

a (Ill'b) have the follow ng
nea : iq selected fromOR6, NR7R6 or SR6;
R6 , i pendeatrhylas@llizct ed from
al k@f Cl-C4 alkyl- C(OOR, Cl-C4
al kyl - (R' or C1-C4 alkyl-C(ONR R', wherein said al kyl
IS substituted or unsubstituted; or R7 and R6 can be
taken together with the atomto which they are _
astweallcdredutomdre phaam@ceutically 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
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15

20

25

| Cl- C4al k

20 menbered heterocyclic ring with 1 or 2 N atons and
optionally an 0 atom which is substituted or

waneahswsd ut ed; preferably said cyclic ring i SPCT/US2007/009456

nmor phol i nyl, piperidinyl or piperazinyl; R and R' are
i ndependent|ly either hydrogen or G -C6-al kyl. As said
above R6, R, R6, R and R' are optionally substituted.
In this case they are 25 independently substituted as
descri bed above. In a preferred enbodi nent, the

i nvention provides conpounds of the Formulae (IVa) or
(1'Vb): 13 WD 21)1)71123936 PCT/#211117 /11119 4 5 6
-14 RRR N OINHNIN FFHH NI N I I NI I/ N
Formula (lva) Fornula (l1Vb)' as well as tautoners,

' phagfgg‘cg NERR Mr?&sﬁ@aﬁpélﬂylsa%&éalandarghﬂé@@@w hé@lrd)dycloalkyl

er.l vati ves thereof is sel ected

f r oRNGpbkybbRIAOcYFIPAKYIHG SuPstiyted of “E‘gu%ﬂ“H}Fd
C(OOR6, NR7 Fill SR6, NR7S(O(OR, NR?C(O)R6,
NR7C( O) NR7RS, NR7C( O OR6, NR7C(O C(O OR6,

g%n B%I e t%l@?%dﬁe%é%ﬁghg% rE\E&r @Ef&ﬁﬁﬁ%}? gkéﬂﬁcﬂéd to forma 4

sel ext@hemimred peteoemyl, orGpteTooydit kip, et @mhich substltuted or

cyc het |, het | oal kyl ,
CY bt "L L P e

RCAnGR” aérgYﬂd Bh&ntly%kﬁﬂecﬂfr&)ﬁ' hﬂﬂidﬁn@Q{-@G@wM{w aryl, wherein said
C(ONR R', wherein

Eal @'kyl ‘R%‘?"y' 'Ffb‘?’%tgFWlor ugﬁwg'tlhéijﬁe? foaryl ,
S EEE{ an Ccﬁﬁ]e gg% Eg 6?{(5?83288tﬁu 4 e'&h ﬁ%@cté% n dhgg drd attgched to form

t ak e tootfetmiestbenid hetetoardics ﬂnetarowwl@ nngmqnha?févhlch is substituted

att 4 to 10-nmenbered heteroaryl or
het 2’?(@59“%&“&8&@@ each of which is substituted or

nis 0 to 2.
in preferred embodiments, the variants in Formula (llla) and Formula (Ilib) have the
following meanings:

R’ is selected from OR®, NR’R® or SR5;
R®, R’ and R®are independently selected .from hydrogen, C-C1; alkyl, C4-C4 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
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
independently substituted as described above.

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

13
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15

20

. 5-[3-(2-Fl uoro-4-iodo- pheny Iamny? (Pyrldln 4R\é|(]:((§)

unsubstituted; and R and R' are independently
sel ected from hydrogen, Cl-C6-al kyl or aryl, wherein

weanod123@Bkyl or aryl is substituted or unsubstPeTIUSIIN009456

or 20 R and R' can be taken together with the atomto
whi ch they are attached to form a 4 to 10-nenbered
heteroaryl or heterocyclic ring, each of which is
substituted .or unsubstituted; and nisOto2. 14 WO
21)1) 7/ 123936 PCT/US211117 /11119 4 5 6 15 In
preferred enbodi nents, the variants in Fornula (1Va)
and Fornmula (I1Vb) have the folhewi ng neanings: R is
selected fromOR6, NR7 R' or SR'-, 5 R6, R7 and R8
are i ndependently selected from hydrogen, Cl-C10

al kyl', Cl-04;al kyl- (OQOR; C- C4a|kyIR0?', C -04
al kyl -C( O R', wherein said alkyl is ubstituted or
unsubstitute ,\N R and R8 can be taken ther with

t he atom t oonhi cm they are attached toHNrmpg 6-
cycllc ring with For 2 N atons and
opt i naIIN an |0 atom which 10 ijs su
unsab : eferably said
i peri.dinyl or pif

stlt ted or

and R" can be taken together with the atom.to which
they are attached to form a 6-nenbered heterocyclic
ri ng Pérnfuld ()2 N at onms and opt i peghdig (Awb)0 atom 15
which is substitut ed or unsubstituted. As said above

7 I
aishw%lﬁ %s tg??c{rrly] r)s/ @'Igaémaccra]ld e é‘ﬁgg %ﬂ)lg% E%gﬁé Hﬁ%ﬁﬁaceu{ [:]ally active
dieisgtivelsabderabbve. Conpounds according to- Formula (1)
include in particular those selected fromof the 20

vgreseip consi sting of:

3. Zﬁi d§ salestasy from gMgrogen trimethyisil ~Cgs-alkyl, O NF%7F§8

[ 4- (SRrANRIS(DLOFR ANeReth e ONRZE (ONFIRE | IRTE @)IRe; (2- T |

uor m, n -
| R B PR PSS RN GG Ry haterosySlpgiod gr Oy etk
3 m)adl azol e- 2-t hi one,
5- [ 3- Fl uor o- 4-i odo- phenyl am no? pyridin-4-yl]-2,4-d
i hyd® @P{’ and sz]a{rqz ingegpodenilyselected from hydrogen, Ci-Cyo alkyl CsCio

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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25
(2- Fl uor o-4-i odo- phenyl )-[4-(5-nmethyl sul fanyl -[1, 3,4] o

woam7azoBe 2-yl ) - pyri di n-3-yl]-amne, and PCT/US2007/009456

(2- Fl uor o- 4-i odo- phenyl )-[4-(5-norpholin-4-yl-[1,3,4]0
xadi azol -2-yl)-pyridin-3-yl]-amne. The enpl oyed
terns have i ndependently the neaning as descri bed

bel ow. A "substitutable ring carbon atont in an
aromatic group is a ring carbon bonded to a 30
hydrogen atom The hydrogen can be optionally repl aced
W th a suitable substituent 1545 21)1)7/123936
PCT/US211117 /11119 4 5 6 -16 group. Thus, the term
"substitutable ring carbon atoni does not include ring
carbon atons which are shared when two aromatic rings
are fused. In addition, "substitutable ring atont

IfBRSeNed ehilaihiehts, 1he \iéifahfémnaF&WﬁnM%) g Bdriild UvB) have the
depicts that they are already attached to a noiety

fllewing MRAAINESdr ogen. Thus, the carbon atom bonded to

éﬁjﬁ%‘f"&?gﬁr uc@%-ﬁ?\@ﬁg cn)‘:#ﬁew({ Ihl) nI tshgoiregnl ng of the

F{englﬁ% bé )}Feﬁ-%@ Eglﬁgt\?ld rﬁ%nlﬁg'gro?gkyé %meefll%rl Se,-EQalkyl-
Thi §(Dé@ﬁh G1<Cenl ﬁfpe@m&kyg@(ﬂkﬁ‘éﬁ E‘uc\ﬁh%@“rﬁ'ﬁ'%?\kyl is

et Nyl psinfdbR Yhsubsi@REGRY!, n-butyl, isobutyl,
terf-butyl, n-hexyl and the |ike. By anal ogy, "Cl1-Cl2

R %Jn%ﬁs cdrebeaReh tbgwmw{reunb abre)tb w]:ﬁ'bl'ghé}d p&e Aigadhed té form a 6-
to C i.ncl u

h epw?m 83’\9?9"3%;119 Fing yd aﬂgw ﬁ %}ﬁ@ga ky;ﬂtlog LRHES anﬂgm which

dodéds anstituted oupssulnstitutedl p@iferabdy saidi ‘tyclisfringds mprpholmyl,

rmn%@érﬁm{ I’g*&xgg?[n&pps having 1 to 10 carbon atons,

s to nonoval ent al kyl groups

KLY éreﬁﬁ’déixeﬁéérbt%tﬂfe@%d@@gn ofE, Syakyydr’ refers to

m)noval ent al kyl groups having 1 Wb carbon atons. 15
" HetremAalHeydan Ue&ﬁﬁérﬁtdg@tr@l withZhe atdty ko wprcafﬂeéyibﬂeyattached to form

L R ifinieo FOREE RISl 875 @ AGHB AR 3o R M 0 mom,
I ncwdndnig sﬂbsmeﬂeUmryuneulbgtitutedAr yl" refers to an

unsaturated aromati c carbocyclic group of from6 to 14
carbon atons having a single ring (e.qg., phenyl) or

mul tipl e copdens rings (e.g., napht

’*Srﬁﬂ'%EO\fﬂan R o il . (e ey e
-|W>epfdn|ﬁb§htlyﬂéudsfltu1@f &8s Seé@ibat\dbogeoups having a

Cl C6- al kyl substituent, including nethyl phenyl,

C?Ot% r%e%ﬁyﬁqtg}%ﬁggk 5 ) lnAguﬁla ifr a%cu@érkﬁ%se s%fe%’fe% from of the

dronn censigging 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]oxadiazoI-?-yl)-pyridin-B-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

15
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benzyl and the like. 25 "Heteroaryl" refers to a
nmonocyclic heteroaromatic, or a bicyclic or a

wo eiocyzdose fused-ring heteroaromatic group. Pedt/Us207009456
exanpl es of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, pyrimdinyl, fury[,
thienyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl,
i sot hi azolyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2, 3-oxadiazolyl, 1,2,4-
oxadi azol yl, 1,2, 5-oxadi azol yl,
1, 3, 4-oxadi azolyl,1,3,4-triazimd- 1,2,3-triazinyl, 30
benzof uryl, [2,3-di hydro] benzofuryl, isobenzofuryl,

benzot hi enyl, benzotriazolyl, isobenzothienyl,
G Heaﬁér'nmdééém&f linclud carbon
grjou lI'KLT 1€n§%W Lé(%snu?tsblbf}#g}o +1| gzo ! enzoxamczlfl) eynng

atqmsmhnpmamcy shatgd) wﬁbtwwmmaﬁwm@ﬁrﬁwse%dﬂ ﬁ&&éﬁ‘PﬂnﬁubS“tutab'e
i aldR2does) ok Wrn? AR bidmd whih 188 stubtufe dedidts that they are
ct nnol i nyl, napthyridinyl, pyrido[3,4-b]pyridyl, 5
alpgadycaj{aehed b3 pyndiely |othq5ylpardby(d¢ogerb]TF§yqs, carb%gipm Wnded to R
in §§9&h&9|%lrmufaeﬂl‘3 32 PbY b “sdbsditdabict @id atbmer @ARINNAE Yheaning of the

tetrahydroi.soqui nolyl, purinyl, pteridinyl,
tegray B RAT Yped Reiheny|l or benzoqui nol yi .

f .k f :
G g P% e S arBb RS i PR e, This tem
islexemplifistt s gafupal duehyds medtat,uetayl, ampropvleﬁ@mmwﬁ, n-butyl, isobutyl,

te# §&g>" Igé ref‘nd tﬁglhuge%ﬁ%&%)& ” refers to monovalent alkyl

gro@z:smmymnz’ opeticay &toms. A1ckiiNg “@r%mp%lkqdr sf%&paarg? heptyl, octyl,

nH I @AM anéébaﬁo?labh@rhcﬁie@&ﬁoﬁngroubavaﬁw “gi-d,eadlkyl” refers to
-2 sites of al kyny

nsat ragion eferred‘ nyl. ..
W@Mﬁ'@”i iRl deroues iARN 7 9 (. g&cf_é lp‘g(b Cdéy_%ﬁgﬂ’ refers to

nimdva et |le9€ grddps’ G&vﬁﬁ ¢ ytol ead:éﬁbbh aitefrfsr anﬁ 0‘CGa-Cs-alkyl” refers to
sat ur at

b | 3 8 b
R gﬂ@%%gﬁog%a O8RS0 ohexyl) or
lgéeﬂﬁlfﬁ‘af%g%el > 4 -%?k e Qafera Rr éoldlylalkylc%merem at least one

cyclo I'o enty cycl ohexy
camdoohagllbegndepla@eqhhyea hql@qoefqg@ﬁglq%qeqqfqom ,Céf drar B¢ inpluding 2-

ngih%gmﬂl oal kyl group according to the definition
above, in which up to 3 carbon atons are replaced by

“REvaeRaé @TEn ohesartéd avnidie qrsauycliclgronpres e Bgo 04 cBroon atoms

fi h
BPE S S ARy G Bl g F A BeRbe b Mhes (2.0, naphtny). An
inpilyter pizanye, napbtl”wh@hen@tretrwt ala-th?r tb@urane and the like.
"Acyl" refers to the group -C(O R_where R inc|

“ch,@ilgﬂ ankyefers m@qyég@ypy ha@mg@Q Qp-ﬂ}qyl sub%lFLiﬁnt lncludlng methyl.
phtaﬁ§}| ﬂ?fryﬂlenyl afebtrfedieycl oal kyl ™, "het erocycl oal kyl "
aryl -al kyl™ "het er oaryl Cl- C6- al kyl "

| “Aﬁﬁ G;scg;wkbba’ef@é t&lCQSs-alldyylg'roms havjngrmwlbajusyluent, including

I 20 "Acyl oxy" refers to the group -OC(OR
qua" F%é‘ tides H "Ci-Cs-alkyl ", C2-Cb-

“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-triazinyl,
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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al kenyl ", "C2-C6-al kynyl ", "C3-C3-cycl oal kyl ",

"het erocycl oal kyl", "aryl", "heteroaryl", "aryl
wE100@323@Bkyl " or "heteroaryl Cl-C6-al kyl", "argdT/US2007/009456

C2- C6- al kenyl ", "heteroaryl C2-C6-al kenyl", "aryl

C2-Cs-al kynyl ", "heteroaryl C2-C6-al kynyl",

"cycl oal kyl Cl1-C6-al kyl", "heterocycl oal kyl

Cl-C6-al kyl". 25 "Al koxy" refers to the group -OR
where R includes "Cl-C6-al kyl" or "aryl"™ or "hetero-
aryl" or "aryl Cl-C6-al kyl" or "heteroaryl

Cl-C6-al kyl". Preferred al koxy.groups include for
exanple, nethoxy, et hoxy, phenoxy and the Ilike.

" Am nocar bonyl " refers to the group -C(O NRR where

c:@?&@g 0 %tll'\yrwwdéfnddl[@ Zéijsmgﬂt ;lln}f' d&Yéjé Wldw pyrido[4,3- b]pyndyl
qnolgs JQqquyquyl,detramjyl ek %ﬁﬂgﬁr@myd@;qwlw ﬁ@ 3, 4 -tetrahydroisoquinolyl,

- eIy RUriRERYIBr bdrfzo n%i;al)71123936
PIIC],jy/ U821111'7 /1111y9 4 5 6y¢-18 A\éﬁﬂ amno" refers to

“GJJ@G -EIkeny” rd\‘B@(t@)aRenW@'be@ﬁféﬂenﬁblyﬁﬁavlr@ fravd @peredenb oy atoms and

rdr o@,g?%ﬁ Qn?fl g;te Y e;lg’eeyl cll"bsg? a{lqn r1‘-\’/|Jei‘e1rablc=; alkenyl groups include

»etHeevle(F@d#CHa)ahlafbf‘qpehaIr( liyl, théll-brcij'&r) nd the bifeyl _
C, -C6-al kyl" or "heteroaryl Cl-C6-alkyl", ™"ary
“GRCealanKergiers to akenigr ayavRns P@ier@BWleéW om 2 thGy‘Farbo” atoms and

_ h%ngaata‘egéﬁn)ﬂz ’SIteg'edfeélQWW |un§3t1@uor5 @Je{@fféﬂ alkynyl groups include

het er ocycl oal
eﬂ)llnﬂd %FCR%} PFOF’%ﬂY'r{tPHa%"‘f@T')s apg ﬂi'ehé‘egr oup -NRR where
"gf-i%? éclgqalkx) ref%rrss bogéjgg urq}facri] tc:a} Oétyg @’%ﬂpg{f from 3 to 8 carbon atoms
ha@ﬂlg %suﬂd;lkying&(éxj chy@rohe@J) 66 rrakitioye cdsmiemsedmylbé (TQ ar, ngrbornyl) Ca-
t e
Vg Solof Tt ARGSaR. htbomPafialee F5NE o
« étre%‘tgfggg‘kgla'?ﬁf‘éfé j(CPQ% d (f:ﬁ:r cﬁliajl r&ﬂ@c@é@&ﬁg to the deflnltlon above,

heter @g lam no" refers to
iy high umres@pc ov\,ﬁ;écprgs %adﬁplgcech'bylt}%epr@aggns chosen from the group

cbﬂggwgﬁrdﬂ ¥ l\fFYdROQ&Hg déﬁn'e@ﬁa@HyMl'ogen or methyl. Heterocycloalkyl
mql@eemgwg‘nsaplfe?pdme, gpﬁrazm)é ﬁ@(@}%lg?ytlogaﬁ%g{f)&rané/ and the like.

“&Vl’cﬁf%ﬁst%lnthf od'rou;E bgbg@rvyl'i gf @hfcieé 1Q1g%'ik§:\ “ referably “C1-Ci-
a®y! ”o6aatl’ky‘|‘r5e|teroaryﬁet‘@s@c}yclqﬂq@s hgﬁqgmqloalkyl aryl C,-Cg-alkyl”,
“h§t¥Fda?;ﬁ'd<Vc|ta-Q}yl C%H@Gycloalkbﬁéfc M(?|”Qﬁ|“lkéﬂerocycloalkyl C4-Ce-alkyl”.

al K nosul f ony ers to a group
“ASHE RB'feré\hSHﬁeth@&p R-oB(ojmalnetesRiindapendgntd yCe-alkyl”, “Co-Cq-

% %S-/%%Yrg'? @&g@%g%ﬁgal Q)e/{erocyﬁoa’lkyl”, “aryl”, “heteroaryl”, “aryl
c makmwcrmeﬂo’pm oG aikyl, “ahy CorGmalieryP, “astptoaryl Ca-Ce-alkenyl’,

ST Y SR bty ooraor

“@ec@ydbﬂﬂxm@f@s-aﬂ@leroaryl C2- C6- aI kynyl

| oal kyl C1-C6-al kyl " het '
@%%%é%%[qwto the grouap R wherg R el % kcys-alkyl“ or “aryl” or “hetero-

aryl” or “aryl C4-Cs-alkyl” or “heteroaryl C1-Cs-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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20 "Sul fonyl oxy" refers to a group -0OSO2-R wherein R
is selected fromH, "Cl-C6-alkyl"”, "Cl-C6-alkyl™
weubst2ivsd ed wi t h hal ogens, e.g., an - (0S02- CF3pQr/usgo)7/009456
" C2- C6- al kenyl ", "C2- C6-al kynyl", "C3-C3-cycloal kyl",
"het erocycl oal kyl", "aryl", "heteroaryl", "Cl-C6-alkyl
aryl"™ or "Cl-C6-al kyl heteroaryl"”, "C2-C5-al kenyl
aryl", "C2-C6-al kenyl heteroaryl", "C2-C6- al kynyl
aryl", "C2-C6-al kynyl heteroaryl", "Cl-C6-al kyl
cycl oal kyl ", "Cl1-C6-al kyl 25 heterocycl oal kyl "
"Sul fonyl"™ refers to group "-SO&R' wherein Ris
selected fromH, "aryl", "heteroaryl", "Cl-C6-alkyl",
" Cl- C6- aI kyl" substituted with hal ogens, e.g., an

“AcyiEm e?é‘gﬂ ﬁhgzgr(a‘i”’:gt 2*\1&@}&' )R> h@?e (@ac‘ﬂl ﬁvnm* is independently

-cy oal cloa
hydyegemoar )ﬂ1”Ca-a| I, c6Caleydlkasmy| 8¥ C@Qlk@Bylm kyCs-Ce-cycloalkyl”,
“H&?ér@&%éikyl” “ ‘ﬁ@te?béﬁ‘?l’l)"*ar@rm'-ca-alk@?O%eiéﬂéﬁfw|C1 -Ce-alkyl”, “aryl

het eroar ny|
?(ky?iﬂqﬁawlr Ser f}'a'%“)@l c%%%?e Blnda ifteroary! Co-Co-
arksc‘ﬂyi Oﬁcﬁildankyl dmsewmymemabkyéloaukw&m aRQT/ 123936.
PCT/US211117 /11119 4 56 -19 "Sulfinyl" refers to a
“Aminop réfe@('@)th&'gmﬂre-rlﬁﬂﬁ’ Wwheees sadreBtantl Rt isrind¢pendently hydrogen or

.‘ “(?ﬁ%%mxﬁlolfylfi ” or%ete@%@?hcrﬁugﬁ{y\é%& ‘f‘.’LIé‘ ?lkyl heteroary?”, or

~“cygj;g>a[ggl” al [{-Selt-grpcyclcqtg/ ”Cgmé =5=Y @rpd R’, together w1th the nitrogen atom

to \nﬁﬂ:ﬁrtﬁ’é)yélleoéﬂa‘éﬁéd ,canddpfibnally fBfh %rgléfrﬁémbere@ hetroaydivalkyl ring.
aryl"™ or "Cl-C6 C6- al kyl heteroaryl", "C2-C6-al kenyl

“ailbdnyl.anT nO2refdrs ad kyiythp hreﬂsmam yvllhere e@2h E5-Rilikgliyds ibdependently
ynylhetergaryl,", I ) »

“X?/%PSEM kCI2C %ﬁa‘lki{‘,‘e al kg1 ""e?e@léc cl o%uFRO%I"%J”bIy Co-Cg-cycloaliyl’,
“hMowaalkle daal’s “hatergaoll p%ﬁW'SCRthﬁWE‘ dR“hﬂetM& FCs-alkyl”, “ary!
+k ha(i?erﬁh”ky'lhe’terogjyr &- él?slé\bklenyl” Opéégpnélcg:)! aﬁ&ﬁ?lt" t"Hét@Fi:aryi Co-Co-

ens

alkmylcecycawawmwcs-a%m teeteipey Jarkyi O1-Coalkyr

%ﬁe’]to%{]gg y(l:"I ro@?erg%o QI%W‘; %%pé M—Qg blr% og r%ﬁh& Fgﬂirké:ﬁ?ff% ilr%!ependently
hﬁtﬂmlben, " Cﬁb@ﬁg-alk}zle ny : ‘E}@&IB&W1 , “ColyEheyalyRy NytCs10g-cycloalkyl”,
garyl " . "Co- et roar 2w CO " g
fw%rlogg? R%fz(y' a@/i }&e\{ APRY hery bCflC&gl (% ﬁét@’éaryl Ci-Co-alkyl”, "aryl
Corcafakered,stictemgly (@ oGpslkongT uderireGh@haikyhhy I‘neteroaryl Cy-Ce-
ﬁ&ﬂ%" S‘Hilcfl T LeX: |I< ’e"hétEFbcgclleh(QI%,nos-%\&@PfS to

uor o, oro ano refers to
"ﬁalfa}lylo‘%e Fefefstidl & @%upsmgsb%fe t\r\ﬁ‘negam @ﬁ@s@?gﬂed from tH “Cs-Cg-alkyl”,
" nds o e i nv, -
S P8Rl SPbubles SRS o4 PR gl T Cedlkenyr, “C=
Osidliengl’g “Ca-becycad)adk)dh dheaamcyclbekmf’ ‘g’ , Chatenmeaty!”, “C1-Cs -alkyl aryf”
?e@r@tsw ﬁ&%f aaukwt HRPS dd). i | QoterBAR/P, “Co-Co-

St er eo? sone )
abigyayit i @ﬁ!f!r,s ‘@i §$ﬁﬂ<aﬂ!dh$t§tﬂ?é¥'” %nﬁmaw?s wslpaihyE,  “Ci-Ce-alkyl

‘hleielfgcycloalkyl”.

“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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Tautoners include but are not limted to the follow ng
structures: OHNCOMNM ONO TH SHNS Nomi NO O
woRo0D19H2 HNH om ' / N\ O N\ O 19 WO PCT/US2007/009456

21)1) 7/ 123936 PCT/US211117 /11119 4 5 6 -20 H HOH HO
NNNHN" NNHYIYI7. SHSHHS NNI1 NNNN NH Y""
YN, OHHO N1t N gNS IY~NH2 NNH NN 'S ~-'
NS YHN NN NN'. - N/ H
-19-

“Sulfinyl” refers to a gro'up “~S(0)-R” wherein R is selected from H, “C;-Cg-alkyl”, “Cy-
Cs-alkyl” substituted with halogens, e.g., an —SO-CF; group, “C,-Cs-alkenyl”, “C5-Cg-
alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl’, “heteroaryl”’, “C,-Cg-alkyl aryl” or

“C4-Cgalkyl heteroaryl”, “Co-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroary!”, “C,-Cg-alkynyl

5 aryl”, “C,-Cg-alkynylheteroaryl”, “C+-Cg-alkyl cycloalkyl”, “C-Cg-alkyl heterocycloalkyl”.

“Sulfanyl” refers to groups —-S-R where R includes H, “C4-Cg-alkyl”, “C1-C5-alkyl”4

op_tionally substituted with halogens., e.g a —S-CF3; group, “C,-Cg-alkenyl”, “Cy-Ce-

alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroary!l”, “C+-Ce-alkyl aryl” or

“C4-Ce-alkyl heteroaryl”, “C,-Cg-alkenyl aryl”, “C,-Cg-alkenyt heteroaryl”, “C,-Cg-alkynyl

10 aryl’, “C,-Cg-alkynylheteroaryl”, “C;-Cg-alkyl cycloalkyl”, “C,~-Cg-alkyl heterocycloalkyl”.

Preferred sulfanyl gréups include methyisulfanyl, ethylsulfanyl, and the like.
“Halogen” refers to fluoro, chloro, bromo and iodo.

“Cyano” refers to C=N.

Where tautomerism, like e.g. keto-enol tautomerism, of compounds of the present

15 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:

H
OH NO

N/%:( -— N,

-~ o]
SH S
o)

-

NY ﬁ/o
H
N NH, N NH
/= /
N - N

vy
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NONN_NN'"HIY 20 WD 21)1)7/123936 PCT/US211117
/11119 4 56 -21 NNH YNH2 N NHQ N NE F~ -~->N

wd2ddH19¥e N tNH x x H N NON NON i NN N H N /pCT/tvb07/009456

i IY# N NCHNNHN- NFt NNONYNHNYNTTI I

Met abol ites of conpounds of the present invention are
al so within the scope of the present invention. In
one enbodi nent the MEK inhibitor, in particular any of
the cited MEK inhibitors 5 inhibits the activity of
MEK1 at a concentration of |less than 100 pM In

anot her enbodi ment the MEK i nhpbitor inhibits the
activity of MEK1 at a concentration of less than 10
pM I n another enbodi nent the MEK inhibitor inhibits
the activity of MEKL ., a congentgation of |ess than

1 pMN OHnot her e I ment thﬁ‘&EK i nhibitor inhibits
therqac ﬁVIFy'Of Kh at -&=co Hation of |ess than
O The invention relates in a second aspect to

a net hod of treating a mammal suffering fromor
susceptible to a hyperproliferative di sease conprising
adn1n|st§L|ng to the  Jpnmmal arnh ¢ apeutically

effe amount o conpound/o Formula (1) or a
phar CRuyticatly H capt abte sdyMt a pharmaceutical ly
acti v& derivative thereof. A hyperproliferative

di sease nay be a cancerous disease including but not
limting to

N N
N/W\:g - N/j:i
H _NH
/N\ N/N \(

—_</

0]
I*—</
w

ZJ

{

| t.
*_</Z/\/Z
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15 cancer types such as brain, |ung, squanous cell
bl adder, gastic, pancreatic, breast, head, neck,
w0 envati2398é dney, ovarian, prostate, col orectal,PCT/US2007/009456

esophageal , testicular, gynecological or thyroid
cancer, or a non cancerous hyperproliferative di sease
such as 21 WD 21)1)7/123936 PCT/US211117 /11119 4 5 6
-22 benign hyperplasia of the skin (e.g., psoriasis),
restenosis, or prostate (e.g., benign prostatic
hypertrophy (BPH)). In one enbodi ment the
hyperproliferative disease is tgliated to the
hyperactivity of MEK as well as di seases associ at ed
to MEK in mammal s, or di seases nedi ated by. aberrant 5
cell proliferation, such as cancer or infly anmeg Ff
di sease, rel dtéd to the " erdcti vity of - re ers
to a dj Se, which can be yfreated by q$ nglany
conpobind agp or d™ i to FORwulk (1) <& whi NH
enconpaysSes all diseases [in which the upregul ation
and/or\jg:|V|ty of MEK needs to be decreas d
irrespective of the cause "of such disease.
"Pharmaceutical ly acceptable salts or conplexes" refer

to salts or conpl exes of Nh&4 bel ow speci N N—n
corrpouo'ﬂ&N)f For mul a (I )// npl es of su 1S N A\
i ncl ki, t ar e<Tiot ted, T‘_*base tion NG

~ZT

salts foymned by reactlon o conpounds of Fqrmula (1)
with orpanic or inorganicibases such as hydroxide,
carbonate or bicarbonate of a netal cation such as

those selected in the group,consisting of_alkali H
netalshps dium 15 pot as@N-dfy or I|th|un),NéﬂHaI|ne N*~
eart | S (e cal CNO r magoesi umi or NMtﬁ—%tn N \

or ga E\j Nmary, secondar tertiary alszf am ne. j/N

Am ne salts derived from [nethylam ne, dingethylam ne,
trimethyl am ne, ethylam neg, diethylamne, = *
triethylam ne, norpholine, N Me-D- glucam ne,
N, N - bi s(phenyl net hyl ) -1, 2- et hanedi am ne,
Métapsiitéasniampolide ah theaplienent invettivarzoe atsonethin the scope of the
etQ%nged §g1ne N- et hyl nor phol i ne, 20 procai ne,

["0PRE2™ pi per azi ne and the like are contenpl-ated
being wt h| n the scope of the instant invention. Also

Iﬁ%ﬁ@ "eh?rﬁﬂhrﬁér% tﬁé"MQ( IHMHI@F‘ |ﬁb§rtfcgfalffﬁﬂ%\éf t dn@armam lifhibitors
aci d fylwr ochloric acid rom c_ac

'@Ub'fﬁﬂhiecacﬂ&'?ydo ﬁﬁé;ﬂﬁérﬁoec%(&f%i"’"rﬂft'%ﬁséh%'& 8o P&’hdﬁ apeger

érﬁﬂ?ﬁﬁmeﬁt&hWEK %nﬁﬂirﬁrﬂuﬁl{%rm& @ciitytof MRN aEa @6heshtBition of less
succi ni

as acetic aci lic aci
i 55 P i EnaiBerSTPaHETE eV RhPEPEin B S SERg pEEr ata
c@ﬁbéhtrahi%ﬁ?di’llé‘ssaﬁarﬁlﬁl 1M, 1h anbiher agivddinpedtmmé MEICindlibitor inhibits the

| gi ni c aci ut am aci t hal ene sul fonic

a&@Y‘H’ Of%?ﬁéﬂéaﬁ‘i’l"%%ﬂf%'oﬁ !Fssﬂﬂ?fl’]?)agﬂ%ne di sul foni c

acid, and pol y-gal acturonic acid, as
The invention relates in a second aspect {0 a method of treating a mammal ‘suffering

from or susceptible to-a hyperprollferatlve disease compnsnng 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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well as salts forned with basic am no acids such as
Lysi ne or Arginine. A "pharmaceutically active

walenorazaose/e” refers to any conmpound that upon PCT/US2007/009456
adm nistration to the recipient, is capable. of
providing directly or indirectly, the activity
di scl osed 30 herein. The term"indirectly" also
enconpasses prodrugs which nay be converted to the
active formof the drug via endogenous enzynmes or
nmet abolism Said prodrug is conprised of the active
drug conpound itself and a chemxal maski ng group. For
22 WD 21)1)7/123936 PCT/US211117 /11119 4 5 6 -23
exanpl e, a chem cal masking group for al coho

bgﬁ@h Kﬁ%éﬁﬂ%é.a%%&shﬁ (88, 9ebaskif), ABteraid) ox pidstatade.d., benign

g tate IyS|ne ester) or phosphoric acid
prestasic Siyper T@PhYﬂﬁ%@ﬁhorl c acid nonoester). In a

preferred enbodi nent the invention relates to nethod
Irodnd s@BbdirgnatHeampelprofiesiive etseageﬁs wiated tasthedwperastivity of MEK

a%meﬁ r?]r-s],y sger%%rﬁg lalféoecruz-tﬁ%d Y& N@Ksﬁ%gm Ik SiisB8ses mediated by aberrant

er apeutically
celf pretiteratonasocinas ganceer@omﬁleuma’f@m Fornul ae (I1),

(I'1la) or (1l1lb) or a pharmaceutically acceptable
ASHEdas ey tHB@Wﬂérﬁo?livlty oBNIBKY eefde fovatisease, whigheeHn be

s L oot pes
dReB¥PEOKIath trey @regelatiors eadler activity wh M neads totket decreased
'rf‘?%%ﬁh%eﬁfi tgg{gﬁglses {gf%dc‘ﬂ%né& seai d manmal a

fective amunt of a conpound of

“E@%@%C%H{i@llg é&ﬁé&'ﬁm Baitd 8P cWiiplkx@s” ?é’fé# td BHRS oA@eniplexes of the

group conS|st|n

belthy-bpeaifies cqnmrgie,q{dzo&@g}et g EXam lle&cgbsacﬁtsggs include, but are not
ré&f ﬁﬂ’eea{oaﬁééwad&mﬁ Bhied fdiﬁ‘nedgj’yoﬂkbbtldrﬂct osmpolmdsi ofoFarmula (1) with

| e inhibitors, .enz n
FgRIHE ﬁdﬁ?r§§8‘c| bavies; e%hs HJ@T gJ“ Cta%lal; rog%te or b|carbonate of a metal
daneh f Le9hS as athbsd csaiesied , inathgi ggmpegpssst[@ |oﬁhalbqllt oedals (sodium,
pg)ﬂ'ges?t{r]rﬁlr%qr}g %Qlﬁahr!ebeéﬁh Welihisk a'lcnur?lrkﬁ' ﬁb?neélkﬁ}h For with an

sel ecte om conbi nati on i
axganief primad, esemdmantor ate@érbpoq!'ﬁ\d afmfrforﬁm"a“é Gy erived  from

rﬁe%u%pamu(ne V("Nne lédﬁé@ tr‘lrﬁeﬁgfé}rﬂhét&hﬂﬁrﬁlﬁe Cdmﬂiyb&tlmeﬂrtnethylamme

an ant | -t gent. as
mespsRtin®dn reI'&l“’&D‘ﬂ SAPRPr d asE’ '%Bh? g’é’-ghfz gthanediamine,

e thBRiikY, t SthaBslaoird, rtgeﬂwanolaﬁnfﬂ)remylanedlalmme aN-methylmorpholine,
harmaceut i cal | y accept ahl " f
ofaipe. PIRR] $ ;:%{Q/eera%lﬁgraggftﬁ% El?eaér éc?r@erﬁr@g{ém% WtAin' the scope o

1pe ahstantidventood Alsencompliged angesalisowhicl aredermped will igarganic acids

%[qﬁ)y‘dpdgﬂﬁi’{&/dic?& q’f’}BFBb'F&ntcoaCId: %umhélamel bhosphblit keid, nitric acid, and

har maceut i cal 3( accept abl e ..sal t
ibe like), as well as salts formed with organic acid

s such as aceti¢ 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 “pharhaceutically 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 prodruge 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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pharmaceutically active derivative thereof as a
medi canent. I n one enbodi nent the 25 invention rel ates
wo ooovhzsosee of a compound sel ected fromthe greapUsf007/009456

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-Am no-[1, 3, 4] oxadi azol -2-yl)-pyridin-3-yl]-(2-fl

uor o- 4-i odo- phenyl ) -am ne, 5-[3-(2-FI wuoro-4-iodo-phe

nyl amino)-pyridin-4-yl]-3H[ 1,3, 4] oxadi azol e-2-thi

one,

5-[3-(2-Fl uoro- 4-i odo- phenyl am-g8} - pyri di n-4-yl]-2, 4-d

i hydro-[1,2,4]triazol -3-one, 30

(2 Fl uor o- 4-i odo- phenyl ) - [4- (5-net hyl sul fanyl -[ 1, 3,4] o :

li RZA cRheMhical PYAdkHgn u%' for HiddMRI deﬁ{?éhv%g cWQ]d be sejected from

21) ) 71123936 PCT/ US 1 11 /11119 4-5 6
camoxylifo A5id ssi o (%re AGFIRLS: 4VEiBe rr?ﬁ‘tﬁﬁoPT rPhZ?SWOF[Ol agidyegters (e.g.
phashiariel ackd tlohogsendi n-3-yl ] -am ne as a nedi canment.

The invention relates to all of the conpounds

Idlizs prefesdd | embddimertithE dsenSorl hrelatesy émtmethod eldf atreatingna mammal

?ﬁgﬁlﬁnoﬂs&%%H:@pt*oréeto'“%ﬁ){p%frp%ll%ﬂ)ﬁ@éﬁé%@%%ﬂg@ﬁnistering to

nmaceuti ca acce
tiog n@nmnalrmﬁ@e%nebélaallwa@@twwmoae? ¢f\mtz¢meowré@fe‘6¢rnwbae (1), (lla) or

(ﬁ]IIB ¢ RE Rﬁ{a%beéhtf&fé\ll)a 2BBEhtamBEMI bPra bHSrrﬁé&—ﬁﬁlHﬁW a@ﬁveaderlvatlve

proliferative disease. In one enbodi nent, said
t'ﬂ%’éoi* é’l‘ 9pe eMbgdirRnt SRIdIWPEIRTBIfertve diRease SmeAiceror t he

treatment of cancer. 10 In a preferred enbodi ment the
'IThevlavﬂdtbn als @tass toothe ieatrsentadf ashypenpolifedhtise clizedsadn a mammal

tlt\% rgﬁ% gﬁnﬁ étlenné{c! % %lrréel ?a g fhe(‘éas/&)tlcglry &Etfective amount of a

ceutl ca
opnmqmad @Fpﬁamla;ﬂ)amov@lrwélpwath aeantihnegsragest selpeted from the

fb P BSridt d?fmlﬁ)tlm‘r‘rmuﬂﬁir@rﬂlk)fléﬁngta@%nté %ﬂﬁr‘n@ﬁmohféfs tercalating

roliferative disease, enbodi ment | sal d
'°F' él'%‘é’tht%c?hé‘h'bb‘(’éﬁaé%f’}’%ﬁ mb'@rwz@ﬁém' [

ttb;hﬁsdrhér&b%ﬁﬂlbl&frs aasiegical rbEpd’rh;é modifieds] antiicein@hes, dngicyenesis
ct.to,the u VEK .| hlblto% accordln

Ji.fth
ool BT 4 o bRen s Mol Rodh b P A Rl STl joent can be
setectecpinemmacdinatioal Inya petférved embodivent,\eecerpowaf offrmulae (1),

(h ﬁb(o\tlé)e&t(m)tls Qérgﬁ'ﬂﬁéﬁ%@ru‘? E8|ln'bfn%'h@ﬁ Wfth eﬁi‘n' ac‘rﬁlat?l%orla%eﬂp% described

use relates to the treatnent
abgMeer. In a preferred enbodi nent the invention
relates to the use of a conmpound according to 20

Wlﬁwrﬁ@n(rbla}es iblal thirg a(sbéé&)o e Lﬁde\élif)a MIEKainhibitor according to
euti cal

har cept a
R @ BBl e biool ot Ranagrasayuoppocive
derieaiiveetheregf ag ahyppdicament. f erati ve. "di sease::-1n one
enbodi nent, said use relates to the preparation of a

Iﬁ"ﬁcﬂrgmﬂterﬁ&fdiment, 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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the treatnent of cancer. Furthernore, the invention
provides in a sixth aspect pharnmaceutical conpositions

wW@200comesdé si ng a compound of Fornula (1), or apCT/US2007/009456

pharmaceutically acceptable salt or a

pharmaceutically active derivative thereof, as active

i ngredient together with a pharmaceutically

acceptable carrier. In a preferred enbodi nent the

invention relates to a pharnmaceutical conposition

conprising a conmpound of Forrmulae (11), (I1l), (1Va)

or (1Vb), or a pharmaceutically24.-24 WD 21)1) 7/ 123936

PCT/US211117 /11119 4 5 6 -25 acceptable salt or a

pharmaceutically active derivative thereof, as active
redi - Al

(BSHLERLI A0 NETe H NN PR AU ) o2 yamine

%m%ﬁﬁﬁwﬁﬁﬁﬁtactlve i ngredi ents, and one or nore |nert

i ngredients that nmake up the carrier, as well as any

roduct, whi ch di t tI f
Thoovstion sresoalaite 8%85%%94@@%%'%%%@ B or
TR RuliohEiatdld fedoﬁgtass oo W RALEES AR RH AP Leding to
- Farencta ney aaphaarrnaeqeamallmscemablﬁe;aﬁror mt@rmﬁcewwaﬂy active
dé?ﬂéf?\%' HBledt f&QHQ Eﬁjéd%%t}bn $tEmeBRAMBAE RNt Rbatment of a

onposi t1ons of resent | nvention enconpass any
rEERFUSlfeTatHe diraase 1 orErRRasimENe SRFGISRIB1SS Rahe Preparation of a

MEGE&NENT BN 81! treimeAtlofcaplaar. maceut i cal Iy 10 acceptabl e
carrier. A pharmaceutical conposition of the present

I ?ﬂvﬁint | %@ enag%cgl?tle\béthgﬁﬁ\{ér%loﬁ ?%B{ﬁlslstg ét?é‘oSsée 8{ a ggﬁtéo&rﬂ‘&éaording fo
Frtaiufaeofhi (Hboﬂ‘pziamdwb)aﬁr a prarpeeselivelly aocaptakie sabor a

. &ta‘?ﬂ&!:‘&tf&grﬁ)g&m élvgtl\t@fhe%férrtné IB‘rér%Tr onT&ea medlclament for the

nmpositions I ncl ude conpositions sult for ora
tf%aémgnt oftq)bygga&proht%@ty,etcﬁe@se lpsor(q q@pggpme@t said use relates to the

. $rEP&alian 8P4 Predidinh SHTUSIOMbE Meatrddist Jf BhAGRtENOUS) , ocul ar
(opht haI m c) pul nonary (nasal or buccal inhalation),

The P Ron TSR Bid A Bbatd PRIRE i SMERTAREY AsBBichhg to
Bawerd ()yond phhrewaqeghmlm amsptbmerﬂ}lttm@amlwrr@ndumlly hetive
aahHiive t‘P’fer%ﬁ forthb tEStrhSA R L tﬁ? r r&h@éétﬂ@ﬁns%ﬁse in one embodiment,

conveni ent resented i n uni osage form an

iﬁ‘%lﬂ%ﬁ‘@iﬁ"ﬁ?% trpatigst Aedans8s wel | - 20 known in the

art of pharmacy.. In practical use, the conpound of

Iher prefeared emisadimizat therbvergidn aslatdsao aled Lve of agompbernd according to

O DRI o R

to conv ceu
pharmaceutlcally active denvatnve thereof for the treatment of a hyperproliferative .

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

25

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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conmpoundi ng techni ques. The carrier may take a w de
variety of forns depending on the form of preparation

waole®rnzxd3d or administration, e.g., oral or parett/esab7n04se

(including 25 intravenous). In preparing the
conpositions for oral dosage form any of the usua
phar maceuti cal nedia nay be enpl oyed, such as, for
exanpl e, water, glycols, oils, alcohols, flavoring
agents, preservatives, coloring agents and the like in
the case of oral liquid preparations, such as, for
exanpl e, suspensions, elixirs ags-solutions; or
carriers such as starches, sugars, mcrocrystalline
cellul ose, diluents, granulating 30 agents,
f: thi8RER or Q'ﬂﬂgﬁ'ﬁ%euﬁlbﬁllﬁcﬁﬁé Yetibativ@ARBIDT, 230adHE ingredient
I Ke 1n the case of qra 25 WO 21)1)7/123936
t%ﬂ?wq‘liwa’/"'lafﬂ@caiy@%eptaé@ G¥&ar ati ons such as,
for exanple, powders, hard and soft capsul es and
"Pladirh&tcﬁuhcé!\ibbimposlhen"smbbmb on@abr poepactveiingredisaism gnd one or more
re Eﬁﬁ@ f ;
rFRgF ggégqé%ﬁﬁ nﬁ%g r'iJIpStﬁ g{r%n a%a\k%f 5? Qﬁ)éﬁ ay\ﬁlﬁ cH'results, directly
or inlirestn fromheombisation Gomplexgtion of @@@ﬂegamgfea%tw graneke of the

i gﬁe&gh@hopﬁ&ﬂ RQbkR1iBHaF 8@&6“?&1’0?@& tﬁéﬁrﬁdr@ﬂl&nfg 8r frém other types
obvi ousl | oyed. |If desired | ets may coat ed

ohgPasiianria SRS S 6P 6 RHE ghins’ '?@@Hmna% heooufitgly. he
pﬁ@@@@é&lb@l%ﬂﬁi&lt@h@ Dﬂﬂ‘@t présentsmaimtion @ﬂﬁérﬁpﬂss&hny earfposition

ercent of active ound: , The per ce
it SCA TRt O TROU O G FERBTLEN b Phepfngoutcaly
a(:bde;it}xble(damer or (IVb) in these conpositions may, of
courae, -be varied and may conveniently be between

Vil Lna%egﬁ‘cfa? eaﬁanQtl&peﬂﬁwe?Qesé?ﬁ ‘rﬁz%ﬂﬁor?ffnaty%deQr*c&Epnse one

uni t he anobunt of active conpound in syc

of aTa SERRNCORIPCYNES 8F aFtiveoRgpsiants e pue osmers agdifiong) compounds

opiieeslebynt ifRsAgA, ¥ d prddudbsrapOawl orldibe @IEKVghIbitors.
conmpounds can also be adm nistered intranasally as,

Tf %{qo%&'mlo%s lJlélL%é d'gé%[ﬁ?‘cin%rsuﬁglg@for J.Ja? ré&?ll ﬁ;rﬁcal parenteral

capsules,
(pchudieng mhta@sog@nmtrama@cawmamﬂ m@r@a@an) cnuardpahtealnye).

pgxﬁ‘l'l@rﬁé (n&sHF bpbﬁégaﬂnﬁﬁ%hoﬁ‘)s of h&&H| GlaHHRIBRARA) t@ttﬁoug?q thé ost

I SI nt ratlng agen such as corn starch
syiftalple outg iy gAY givgpicase ¥il| derandamn t §J@FP’§§”ﬁ*a?j>rY@§Wt%the

c‘éhambai aemgnﬁéaeeosav&ﬁbxe tHegatagedtiths uelivedifgidisrSthey may be
or sacc

e uni.t formis
coRBR T Y FreSeie T L peater oA G FEPArGY ety L Gptnocs wei-
knben ialtheyart b pearmeaclyi.quird carrier. such as a fatty oil.
Various other materials may be present as coatings or

h&%rém:gélf Jeel fife CFH?N;%LH@' of FMRLET (1) 2 B \Coriinad %slflﬁ‘é betive ingredient

I nst ance, tablets may be coated with shel

B 1) gggr,uxt%r,e wWith ﬁ phg‘rm%gﬂuuﬁal(ﬁarr@r,a,gp?rdmto&gﬁy%nqpnail Hharmaceutlcal
‘ o@dribdulnﬂihgttécﬁr’f@e%ﬂ'h&‘ Qafrieg hix)i také a vide vassy @ f@ms depending on

tﬁt\alv?orm gf prgpara’uon desired for administration, e.g., oral or parenteral (mcludmg
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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agent, nethyl and propyl parabens as preservatives, a
dye and a flavoring such as cherry or orange flavor.

w@Ezoporaese according to Fornmulae (1), (I1),-(1PdD/1US2007/009456

(I'va)-or (IVb) may al so be 25 admi ni stered
parenterally. Sol utions or suspensions of these active
conpounds can be prepared in water suitably m xed
with a surfactant such as hydroxy-propyl cel | ul ose.

Di spersions can al so be prepared in glycerol, liquid
pol yet hyl ene gl ycols and m xtures thereof in oils.
Under ordinary conditions of stesage and use, these
preparations contain a preservative to prevent the
growth of mcroorgani sns. 30 The pharnmaceutical forns

Fégia‘réfiwng s“ueﬁ abnﬂogﬁkémb@ HWdé@Ché&@%nﬁts@ﬁl depsareemdlablets; with
| uti ons di spersions and ste % wders. .for the

the Bl SERLATEBRE BN BEInG PTIRTER ove piiguBg g aions.
21)1)7/ 123936 PCT/US211117 /11119 4 5 6 -27
Beeal%& ofitheir sabeibt adraintstratios,febletsoars capsubes| repeesent the meost

a{i}l]acﬂ a%n%%slitf é}gl (ﬁ(‘gs%igg Lﬁ\lltqgl‘?n mﬁlcp%ﬁ%é E&‘odpﬁé?ﬂa'%@%fe&ﬁ gzglIners are

obvidesly ehwpleysd Iftde@mgd dabietﬁamav hetcoriedYBandIEd GEUaRS Of
nBH§ uddfeisRE&RHRGURd S@Bﬁbﬂﬁbo&lh@ns‘:@m pre a?’dtioﬁg sﬂ@&lb%nﬁf n at least

oor gani sns such bacteri a and Wg&B The

OclapETBENEOl t5EV APMBPUTE. S RATGA BT BLAGHYE CORPRUAR g compound of
Fﬁ)ﬂ‘hulﬁéqnptlﬁ,, (IMA1I9E) oelisy e theseadonmbositivng .mayglof ceursk, be vaned '

B OB S8 e be 2Rt B84 AL BB 8 A5kt e vl o

tisaithiabire aroodrd of Botiadeompaindanisonh theyapruticaty @gqfdl gogppositions is

el
<P et el s B Weane R BETICAAhga. o 40 cBiringui can atso be
agorinistexedhiptrapasally|as, fcg@txamplq, éiﬁwéal\ropﬁofafr%%r al ,
ocul ar, pulnnnary,. nasal, and the |like nmay be 10

ﬁ@ﬂb@ﬁéﬁéﬂ pillPosABRIdsO ARG tne’mdeudey h&bloeh&un hmaadee such as gum
di Sg [ ons, suspensi.ons O ut1.ons

R STRATL S DR ARUSPRE FR0ES adpuppgpPnate:
dtshﬁtpgwmdg agbnt siech g eze lstarcm\;mhatp@taraln,ealgldm aqad;talpgupant such as

ng%%{elg}ﬁm ;&%rﬁgf gr% \égleg%%ﬁ%e gﬂgnt %ﬁéﬁ y& sh%&?%&ﬁge or saccharin.

epen artic
WbWQMamhmjmm Isﬁm@mﬁ@eltmaya‘éﬁﬁt@ms'ﬂraéidit@ﬁ toipaterials of the

008 jde08 ReidhriiéeaiBths alénﬁrdﬁl the severity of the

condi tion belng treated. Su dosage nay be

scert r.eadi rson. ski II the

o LAt SR R bR SO o g 1, it form o
thé sleasmpesuiib (For Wisitarives tainieis oy bef codted wﬂh sbellac), suganor both. A
sé/ prlgr el‘x!r\ﬁﬁ 9<Snt£1an additfor! 8HhE @Eﬁ% m%&%@ drose as a sweetening

fac resu ts are obtai ned whén the compounds
aglent, eethyleanstropyipaiabiesn ag PEesaiYAtiPS 1 2 Fwriand adlaygjing 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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20 dosage of fromabout 0.1 mlligramto about 100
mlligram per kilogram of animal body weight,

w@emferabd y gi ven as a single daily dose or i npdi/usmerioos4se
doses two to six tinmes a day, or in sustained rel ease
form For nost |arge mammals, the total daily dosage
is fromabout 1.0 mlIligranms to about 1000
mlligrams, preferably fromabout 1 mlligram to
about 50 milligrans. In the case of a 70 kg adult
human, the total daily dose will 25 generally be from
about 7 mlligrans to about 3502m | ligrans. This
dosage reginmen nay be adjusted to provide the optinal
t herapeutic response. Furthernore, the invention

r@éc%(mgigl lifn %orsagﬁaislapesmeamtca@egqu@csﬂrrr%uef@@%».@a@hmust be

preferred enbod nent
ﬂwdvt@ e exentthat %@syts(ynagﬁ@w Gfisis: ltypegide $igble smgsutgconditions of

mhufdctlre ! s@&agr%hd sk bk préderded Q{;alﬁét\{hé coﬂtanﬁﬁtmg action of
B ) A 123936 PCT/ US211

: / 111
“’&?fﬁﬁfﬂﬁﬁ'aﬁn ?rgﬂ %J ek T}:fe)ca&réﬁ{ CBQ%&%BQY%FH or dispersion

e don@iriieg, tfh;eem'nqﬂe dudtes etiedndd, p@lyod (d.9\iglygest, ipropgene glycol
o Fo IR e et by BORAE Ak ARSI AP Bl o

exanpl es. Moreover, by utilizing the procedures
At soirtatpe dowterOéaﬁmlm#raimﬁu oA be 6Mpiaved fer rroMising & mamrgal,

esPedifif, #htmandfih bR %bcmm%r&% uhBQ)f Iﬂié?fér%@bnt mventlon For
i nvention clal med herein can be rea

pre
EBRBIS AL TEFIR JGRIFah BAe TR QOUR B enaEy aegl Bt the fike may be
PSR Dobagdrernsdliidethbiss, ftﬁfcﬁbﬂg:héﬂ&smnd; )sugpemg;ons solutions,

‘ CFB'?"{'ﬁ%f’cr??m?!scf"?tgfeéﬂsgéetg\%%ésl %‘é?nﬁ%ﬁl& pr epa?g)?gg$8§¥nc{sh°f the

pcesgnb invelstiacaeratimigisteyefforatiyl a (). Those skilled in
the art will Treadily understand that known variations

Tk éﬂé@tl\‘?@&‘géatg'e%?%CWmEF&ﬁé}ﬁ%l&fedt M8y @erfdﬁdeﬁWnﬁg)n the

reparatlve proce ures can ﬂ%ﬂ
P@Sf?b’!ﬁiﬁeg'm‘l’ﬂ% emm@tegnthecfaﬁﬁ% 2 h aﬁéfaggwé 3|°P§)d't'°n being treated
anaqh@b@ebrimot the dontmoaibetiatgatieh Burhaiishige aldyybe ascertained

tabl e sal h as those descri bed above. The
rgﬁ&@a_yfar@%rsggg@égg} Ssaﬁgndi ng to the isolated salts
can be gener at ed by neutralization with a suitable
Wheretregtingcanser ape @UBY%IfQﬁWﬁVGWQQF%W%Compounds of

ﬁﬁ’ﬁllblé@ (ga(lﬁ gt GVaﬁeldilvm i}lédﬁ@&(étgﬁ %ég‘@rél@ RALREH Pésults are

extraction of rated am

o@éégc;( prgn gﬁe Qgr@@cmrps ddhg gmsentfIByqergm(frB?dmlmstereJ at a daily
de¥age bafrdrambolihe. 1a‘m1l@®arﬁ neabbasmo miligravhgdr kitodgrhimsof animal body
A0 B! 4L RN S PR BIE o oo e
dauygamncsustainmlease |f4>rmwﬁpr ipyosh tuige mmroaISt the total dally dosage is
FRIP OB 186 FrifiGiathARohERP$860' filfigrams, 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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evaporation, precipitation or crystallization. 20
IllTustrations of the preparation of conpounds
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-29- NN 2 NIITfYfYfY,,,,,000 Ra/, NSRz HN HC
NRa 10 N2/ NJ LtOHI'-\ Nz NH N ~ ~0OC2HS R2 N.
N JJ~~~~gggq~~~~ H 7 RN N O KOH Rz H COON R Et OH N

Ra 11 N FHZN2 RRay HZN NH 2} R R N 1. Cl 0000CEI
dine, 140 C 1 2 1 2. SOC121 '1 Ra Nr
N. NN Pyri di ne/DCM UHVDSoHF 6 V n N 3. Tol uene, 110

1o B T R G Sy T DT focecres
of the following Schemes and Examples, using appropriate materials and are further
exempilified by the following specific examples. Moreover, by utilizing the procedures
described herein, in conjunction with cirdinary skills in the art, additional compounds of
the present invention claimed herein can be readily prepared. The compounds
illustrated in the examples are not, however, to be construed as forming the only genus
that is considered as the invention. The examples further illustrate details for the
preparation of the compounds according to Formula (1). Those skilled in the art will
readily understand that known variations of the conditions and processes of the
following preparative procedures can be used to prepare these corhpounds. The
instant compounds are generally isolated in the form of their pharmaceutically
acceptable salts, such as those described above. The amine-free bases co'rresponding
to the isolated salts can be generated by neutralization with a suitable base, such as
aqueous sodium hydrogencarbonate, sodium 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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!
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e
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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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3-anilino isonicotinic acids (3) are transforned to
sinple esters such as nethyl ester (4) by enpl oying
coupling agents such as PyBOP; CDI etc. and sinple

al cohols, e.g.nethanol. The resulting esters are
easily converted to hydrazides (5) by 5 heating with

t he correspondi ng hydrazines in al coholic solvents.
These hydrazides, as illustrated-in Schene 1, serve
as key internediates for the formati on of a great
varlety of heterocyclic rings. For exanple, treatnent

%E% .Je?é’réblg’#'#“b‘}%‘atnoﬁ of lap Rt Baéf&asgrﬂu@ ﬂoﬂfrﬁ@é&'ﬁ; LuHMDé

oxa am nes such as conp ound Fﬁ Schene

1 Step P & eUinEPRISOUToEs (PP ArRGBIPTHEY K STTlG SHRTS Such as

Rt fé%{ér%)%g} éﬁ\bl@?i&ngou &@erﬁs 80ch as PyBOP CDI etc. and simple

chiphely s senoteht degests s hrmirhebi hyprsrices 9 by

he8fing Witk Itl'&zcdﬁ&pbﬁdmg aydeizi@srieatohelid splvents. These hydrazides, as

|Iﬁ"x§g‘§{ ? eg h?g\g Bngg]a%% |%¢%§B%§es‘%ggthtel}?nn§tm &ea great variety

oxadi azol
oﬁbeievmwctmang)Formamla Areagmentosith bd djéé‘amé%t?'dﬂéd

rﬁé’thﬂ@ﬁé&ﬁﬁwbt&%% [9@%]&3%&5?& A ABines\WutR ak'cBRIPFRAY 6Vh Teheme 1.

um or sodi um hydroxi de or other simlar rea ent s
TISSQSGBWPPH@?’%% be éﬁqu@fﬁlgsﬁ by hgafipg in alcoholic solutions o H to 5-

21[11@ qn.h@agemrwrdm c&s bd iaire hgdmiyized ddth acid to the
c\[mrpﬁbcgg' &%ﬁ%&lﬁﬁ%ss &%ZQ% (5) ggrq g s%srggét%t?‘n <4 fCh]ls'oro-z-oxo-
gropiphie mgbiabexsaid theh tcan cblel cyclizeckinton1t3. #lozadifiae-@scarboxylate
o%n@%tmél %)é rﬁ.cﬁl G %Oéeeéeéa]rﬁaglatg@ RIERS MstiRfe PbxaRiiazoles (10)

I' m dazol e resu
ith, teeatqrmwlttaiz@iwlz oppedumipproxidmer piaet dmilapreagents.

éddﬂﬂh@/@%&gtldﬂ bs Aith @eé'nin@ tﬂi&)&b@lﬁ'ﬁld&i@d‘d asteledafforis ch
turn 2113# into Ist tst tﬂ ce of

r f @tfw]zalﬁaa %f%'ﬁé W?gé's?fﬁ)s ﬁeva PGS B¥ e RIS

tripies yiphogphiatschidroacatsniaha hiigeis R4alkyld s, 314G oxduiadviesai’ 2).

(?anc%\/w%!ﬂ'ofﬂe% S o\g{t@cgﬂbgnﬁéumﬁfé%lte' %gﬁ)g‘sqn(p 3,4]Joxadiazol-2-ones (13).

I'aZoles
T, 13t cavdak anpbpened with ﬁggmqsltg)ana{qgs such as 14, which in turn can be

;ge fg A %ﬁ?étgut’édt[h Bqﬁgfacﬁéz%)es Qé?rﬁﬁ‘ébs@ﬁ‘j OReQ&tion o5 With
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or ded
'f%h@cﬁﬁ‘@t%?féﬁr@ﬁ apalogs Hel 2 15 )Whigh pambe ﬁ}ﬁc'ﬁﬁd into either
sobatitedt Wﬁm%:&@mwadﬁnéﬁm 7Wr ¢ h 3jostadiazokare-amines (18), or

react. wt ario ucl e

[}Egﬁ&g\gplﬁg}fﬁ'@pnﬁsﬁgp 4§8ncgéé]sgzgr§ 8} 2 Hfﬁ}l %lﬁgon dl%wflde ua%er basic
QDdBNE a6FYdeR3 9,36t PEHiazeP-2thibhes (20)19high Bag be-SBalkylated 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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H O
COOH Ra- HoNNy o™~ {
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Scheme 2

Scheme 2 illustrates the general synthesis of examples with various heterocyclic
systems stemming from intermediate acids 3 instead of hydrizides 6. Acidé 3 can be
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-carboxylic acid esters (25) and the corresponding alcohols (26) after
borohydride reduction.
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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
in 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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synthesis of exanples with substitutions in the 5
position of the pyridine core, and in particularly
phenyl substitutions. 3-Bronb-5-Fluoro-pyridine 5 (27)
is first 4-lithiated and then treated with 002 to form
the isonicotinic acid (28), which in turn is coupled
with various anilines to affordaptaryl systens such as
29. The acid functionality is first protected as
sinple esters (30) and then reacted under Suzuki or
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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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first dehydrated to the corresponding nitriles (37),
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vari ous heterocyclic conpounds. The exanple shown in
Schenme 3 is the conversion of nitrile 37 into
triazoles 38 and 39 by reaction with di azonet hane. G-I

Re ~~~Cl Rz 1L, RR d Pd(P(Pha)a Ra H CN 7F, 130
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P TSy el AR TRk P o o

cetaip betaweyelig 4ingisgeenss in therdpyidpesitica i a8 tepazales (60),
tﬁazbtégt(gatﬁ% theopenreral synthesis of additional

. exanples’ wth varl ous'types of W substituents.

RS S8t o e 5T e U oA S0 g reeare
cdellrrhera‘bllwmmlléﬁlé)frommm’m Aesear Ward Hl, BA U SAL SigoherAldifich
%?,‘r\}(‘)&mﬁé‘l\ 2&%?0‘?’9 {A%P#db{#a&psi WEH%MQHSOH% USA; or can be

I nNes

rcpx;tmewl meearyzld manwaﬁﬁmwdm“l\ﬂmg Advaeadfagagicdshemistry: -

- a8t fMdPaAs e dnd! StrilBtufe", 5th Edition; John Wiley & Sons.

Unless otherwise noted, all non-aqueous reactions were carried out either under an
argon or nitrogen atmosphere with commercial dry solvents. Compounds were typically-
purified using flash column chiomatography using Merck silica gel 60 (230-400 mesh).
In certain cases reverse phase preparative HPLC was used for purification. The 'H-
NMR spectra were recorded on a-Joel ECP-400 (400 MHz for 'H-NMR) using typically
de-dimethylsulfoxide or d;-methanol as solvent; chemical 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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A mixture of 4-iodo-2-fluoroaniline (20.0 g, 84.38 mmol) in anhydrous 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-Dg): 7.3565 (t, J = 8.8 Hz, 1H), 7.5509 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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TH F. Tetrahydrofurane TLC Thin Layer Chromatography
LI TERATURE: Crews et al., Science 1992, 258, 478-80 5
woremdy2386 al ., Cancer Metastasis Rev. 2003, 22pCB052040®9456
Chang et al., Leukem a 2003, 17,1263-93, Lee et al.,
Exp. Mol. Med. 2006, 38, 27-35 WD 00/42029, WO
04/ 056789 10 WO 05/051301 35 WD 2007/ 123936
PCT/ US211117 /11119 4 5 6 -36- WO 05/000818 EXAMPLES
The' exanpl es. presented bel ow are intended to
illustrate particul ar enbodi nents of the invention,
and are not intended tolimt thgzscope of the
specification or. the clains in 5 any way. The exanpl e
and i nternmedi ate nunbering used in this section are

A] ﬂ&geﬁggﬁ %ﬁ SQ% Ftan)‘?o QMBB& h@lgylé'r?lﬁ\%) l%nﬁ%tﬁﬁﬁeaﬁ:l&(ﬁ 0 g, 33.51 mmol)

agd (GDIF74® 0o 43-17 gtimop He mphydvons dimetbi ewioxidec(128iml) was stirred at
- r&g'rln EerHEeMthe Or T5H, l;b"n@r &f additiod 8 Arthatl Q%‘b'g nse(#nhol). The

I n anhydrous tetrahydrofura

, dﬁfk-yelmss%wwaﬁo'st'rreéaatcfoaﬁ‘df@fn tHFReFRr %?‘rmﬂgﬂbﬂnesbww poured

|rﬁ6 ividted (90$)| o). attee tresuntaat pﬂecﬁbnMé whbifitered and the cake was washed

habe oG A VLS Dl BRd TR 40, Pr 1B4P o atora 2

(. 1Afgt 62 5‘4{ madol,8¥h)t aa satnien-cdipred ssiiidr r'if-MsR: s 388, 3H); 7.30
ef2RG ol B oR VM—medm 8.41 (d, 1H); 8.88 (b

(é.é) bréﬁ:@g%l co)f ?nlocaam d (8. Eﬁ %’6 69( ) ( ) (br

Sm“x'iure was stirred at roomtenperature for 4 days and

then poured into aqueous 2.0 N 15 sodi um hydr oxi de

(1000 rrL) and ethyl acetate (250 nL). The Iayers wer e

al %n?é(ct:t'ir?i%t cid Wydraznde

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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The pH of the conbi ned aqueous fractions was adj usted
to 2 wwth concentrated hydrochloric acid, which

wetdoearwss precipitation of a solid. The nmat erpP@l/USES7/009456

filtered, washed with water (300 nL) and dried under

hi gh vacuumat 40 C for 18 h to afford 3 20 (19.05 .g,
53.19 mmol, 94% as a yellow solid. M5 [359 (Mtl)].

1H. NWVR (400 MHz, DWVSO-D6): 7.3565 (t, J =8.8 Hz, 1

Hy, 7.5509 (d, J =8.4 H, 1 H, 7.7521 (m 2H),

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

(s, 1 H Internediate 2: -38-

3- (2- Fl uor o- 4-i odo- phenvl am no) -i soni cotinic acid

methyl ester OOFH N 25 N36 . WO 21)1)7/123936

ngéz Lﬂﬁfolw]t}fuo ]37&12/ #%&@440& ﬁweny%?mﬁoﬁié%ﬁi@ﬁﬁm&Bci@fhydraZIde (152mg,

| odo-p am™no) -i soni cotini.c acid
0(41]2%00!@ in 'gljFSQerg:pr)tamgﬁJ Edjeo(xy O@Sénmglg Wepe ﬁ‘ﬂﬂ?‘i Dj-jidazol-1-yl-
nHERRUB SR IBMmMEIY b 0°0. dBe ([d2&lichlnixias wakiwdratkdab RT and

S%?@Tg}tqgﬁpgéaitugrrlqj TIE%(S@]O%Q%l;I %\%) a%g% tﬁb %cf Faf&%the reaction

niautd was sivasd syérnight abRTr Dloepteeinitateatvas titdred, Belsolidmashed with

1)
RS, TRRAITRBIR h G M b il BBy
washed with water (2 x 300 nL) and dried under h| gh
vacuum at 40 C for 16 - h to afford 2 (12 11 g, 32.54
V8 -fﬁno?oasifdo-
e qa-
ZmiNEqd, 1 H); 8.13 (d, 1 H; 8. 41 (d, 1 H); 8.88
(br s, 1H) OI'nterrrediates
3-(2-F uo N 6do phenvl am no) -i soni cotinic acid
hydra2| deN HOO NNHZ F H NN A suspension of
3 yor O¢ 4- i odo- phenyl am no) -i soni cotinic acid
e N t (11.50 g, 30.90 mol) in isopropanol
S treated wi th hydrazi ne hydrate (6 nlL) and

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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15 the m xture was heated to gentle reflux for 17 h.
The resultant precipitate was filtered, washed with

wo sopnzeanol (50 nL) and dried under high vacueam/iis2001609456

h togive-3 (9.46 ¢, 25.42 mmol, 82% as a yell ow,
crystalline solid. "HNVR 5 4.65 (br s, 2H); 7.28
(dd, 1 H); 7.49 (m 2H); 7.68 (dd, 1 H); 8.14 (d, 1
H; 852 (s, 1 H; 9.34 (br s, 1 H; 10.22 (br s, 1
H) . 20 Exanple 1:

5-x3- (2- Fl uor o- 4-i odo- phenvl am no) -pyridin-4-vli-3Hr1l
.3.41loxadi azol - 2-one 0 HNF EBN~ 0 t ~ N 37 W
21)1) 7/ 123936 PCT/US211117 /11119 4 5 6 -38 To a
sol ution of

3-(2- Fl uor o-¢-i odo- phenyl am no) -i soni cotinic acid
hydr azi d-@N 52ngy, 0.41 mmol) in THE (6nL) cont ai ned
TEA" (60t o43mm|) wer e added Di -i m dazol -1 -yl -

chanpine 95nmg, 0.57mmol) at OC. The reaction m xture

aSs oRTand stirred for 5h, additional TEA
) a d (50rrg) wer e added, and the reaction 5
ure stl rred.  overnight at RT. The precipitate

vvas flltered the solid washed with MOH.
TYi cesalutioredfll B(@-Elobia4-1@Bnphenylz@rivg)-shpichiiic A)?ld['wdm'ﬁim(m‘lmg,

4 oxgﬁﬂ%‘ ]zno tl%ﬂﬂs?nlé w é a@éeé\@f’tf:lamghan% (0.22mL, 4.66mmol), followed

I n-3 uor o- 4- i odo- o
by etAasiuN Ay drexie (Z{QJmLNZQ 3mmel).N hergastiqq mKtye WAs stirgg at 60°C
f&rf7r3 Thé s%h}éﬁf waéevﬁ;s&amemd tREIrEsiud Was drebivelitn atiyHacetate

(ﬁa/ dr)gl%/\}a%[e:péi m%h@zrme (§gml)_g(%}étcﬁlygvs 85%5'%}’(9)"%8 Kngs'& Flpered 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

HN

1

N NH

FH
JijN\
»
I N

[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._..

Ny

FH
jou
|

39



10

15

20

(864nmg, 5.36mmol). The reaction mxture was stirred at
RT for 18h. Quenching of the reaction by addi ng water
W@ 8mi)393A solid precipitated out. The solid VSI/US2007/009456

filtered, 15 washed with water and cold nethanol .
Yield: white solid 1.0g. LGM (Method A) [4.66m n;
398(M+1l)]. Synthesis of 1

1-di -1 Himdazol -1 -yl -nethVl eneam ne To a sol ution of
1 Himdazole (3.52g, 51.6mol), in DOM (250nL) cyanic
brom de was added (1.82g, 17.2mmol). The reaction

m xture was stirred at 40C for-&mn. Part of 20 the
sol vent was evaporated, |eaving around 30ni, then
cooled at OC for 1 In resulting in a white

Tné oabﬁ gﬁ gu}@b@[m#ubt&@r.&& -bRerfifdriing)-biriieungrsied

U53 ﬁ@XFQ'aF?‘ﬁgﬂ’BUQﬂeI%QU}Shéﬁ@ﬂgﬂ?lhdydw?ﬁhapﬁ (216709, 1352mmol) and

Mol i4§ﬁﬂ> @1 ethahbi (0B Fa¥Btirdd 10r BVeR39R6 The solvent was

rqq"loy/efgig %/ Feptate ;(é?ifgﬂwtl_f)l 8’%3 @Pdég % tha thy resﬁdtlj_é, iR wab washed with

Bané¢ Z2drhiuRr3)- léned)dﬁermﬂygﬁoasir\ngsei was adoed, riiteresl; add the solution

CURRREESH RRTBHE RS APl S ool SBOHOT: (TR ey ). Viek:

2pBrhasSISCUnS liyiethaxi Al s (728 486(M21M3mmol ) . The reacti on
m xture was stirred at 60C 5 for 7h. The sol vent was
evaporated and the residue was dissolved in ethyl

acet a}te (50m_) washed W|th Br| ne (15m_x3) y dr| ed

ai,ﬂy ' ,§eubj ected to SI| i ca geI coI umm
C. Hexane=1: 1) collected product 210ny. LC M5
" (Method A) [5. mn; 415(M+1l)] 10 Exanpl e 4:

5-[3-(2- Fl uoyo-4-i odo- phenyl am no) - pvridi n-4-v11-2, 4-d
i hvdr o- [,q,:.%, 41triazol-3-one 0 HN N N NH

N
Foon
ﬁj”\
®
I N

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 H

N
N 5
F o H
J@N
!

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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FHNN
[4-(5-Ethoxy-4H[1, 2,4]triazol-3-yl)-pyridin-3-yl]-(2-

w0 pore2393¢ odo- phenyl ) -ami ne (80ng) was added PONUS20bi09456

(4mL). The reaction mxture was stirred at 90C for

4hr, cooled 15 and filtered, the solid was washed with
wat er and nethanol. Yield: white solid 30ng. LC M
(Method A) [5.23m n; 398(Mtl)] Exanple 5

(2- Fl uor o-4-i odo- phenyl )-[4-(5-nethyl sul fanyl-[1 3

4| oxadi azol -2-yl)- pvridin-3-vil-amne IN-{ N o FH
N 201 I N 39 WO 21)1)711239364PCT/U8211117 /11119 4
56 -40 The reaction m xture of

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

P['rsle%orpeAétn 8% s?é%@ (%5%?05‘%5@?&8!2'9 Tn%mém&mtnle &97m% 0.67
mmolptangdnBIERA (fmzl)wLm&erl} é‘dlefr@act@méﬁmlﬁﬁtwasméred at 100°C for

4RRY, ‘éﬁ@tthéﬁﬁfﬁteré& 'HPM%d b h/)bbhﬁ;%@@&@ra(&ﬂ Mhe Wasene@ it was

he the resi \NlthSBrng
pezfcﬁﬂbx(p@ParWPe“H”l&/&afiwﬁ FeGRLOUHitd/MS (Method A)
[4.08Mer: adg(vd).t he sol uti.on evaporat ed. Resi due was
subjected to silica gel colum (EtOAc: Hexane=1l:1),
Yield: 245ng. LC-MS (Method A) [5.72ni n; 426( Mr1) |

gl“ﬁim 2% )l_llllazmé_g_th.&yél d| n- 3 vll-amne /- O N F N- O
0 a solution o

(2- Fl uor o- 4-i odo- phenyl ) -[4-(5-nmethyl sul fanyl -[1, 3,4]o
xadi azol - 2-yl) -

S

@%

N'- [38-(2-Fluoro-4-iodo-phenylamino)- pyrldlne -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-yl-
ethyl)-[1,2.4] triazolidine-3-thione

\/\N/\\

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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pyridin-3-yl]-amne (100ng, 0.23mml) in dioxane (5nl)

wer e added norphline (101 ng, 1.17mmol). The reaction
worzoovaem3aas stirred at 120C for 8h. The sol vertT/vs®01&09456

evaporated, residue was purified with prep plate

(CH2C12: MeOH= 20:1 5% TEA), collected product 24ny.

LC-M5 (Method A) [5.20m n; 468(M1l)] Exanple 7:

(2- Fl uor o- 4-i odo- phenyl ) -f 4- (5- net hvl am no- (1, 3,41

t hi adi azol -2-yl)- pyridin-3-yll-amine NH N= NS F H

N 20 1/ N To a solution of N -

[ 3- (2- Fl uor o- 4-i odo-.phenyl am nojz pyri di ne- 4- car bonyl ]

of hydrazi necarbot hioic acid N nethylam de (150ng,

0.34 mmol) in DVA (2nlL) added 40 WD 21)1)71123936

7

sqiiyEapted; Thi i edproet () tae o RERTRTL Bo Ry
filkrabion). LGIMG (MuitpenAY (5. 13n; 52704+ thol ). The reacti on

m xture was stlrred at 100C-for 4hrs,.and then

filtered, and and the vol atl | es evaporat ed. The crude

5-f3-(2- FI uor o- F-"/ggg phenyl am no) - pvridi n-4- Vi |
4-met hyl -2 4- h(g 2.41 triazole-3-thione S N
NN, FHNT[10 /NN-

[ 3- (2- Fl uor o-MHi odo- phenyl am no) - pyri di ne- 4- car bonyl ]
of hydrazi arbothioic acid N-nethylam de (100ng,

0. 2F2 NMol N added to 1 N of aqueous NaCH sol ution

H
fone
L~
I 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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(1 m) and refluxed for 1 h. The pH was adjusted to 7
with 1 N HC. Upon neutralization a white solid

weemciimos@t ed. The desired product (40ng) was PEDUS208TI009456

fromthe mxture 15 by filtration LC M5 (Method A)

[5.69m n; 428(M+l)]. Exanple 9:

5-13-(2- Fl uor o- 4-i odo- phenyl am no) - pyri di n-4- VI 1- 4- ( 2-

nor pholin-4-vl ethyl)-(1.2,41 triazolidine-3-thione S

HN-~ HN N _,/"Cb. FH\ NI N 20

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

(2- Mor pholin-4-yl -ethyl)-thioucea-- - Hydrazi de (1 00ny,

O 22 nol ) was added to 1 N aqueous NaOH sol ution (1
and refluxed for I h. The pH was adjusted to 7

BP0 01 g ol

WpihécN atuesus NaOine Aftes FolsentavaaREtion a3agifudMEsicolieciedand - .

dlfss8I 4 HemBinEN.. ert%’prdcdul:lt &rgbtaMBed b B nidvRamad sblution and filtered
| ot 3454(2 20 mechyl -

Jﬁm@ﬂﬁﬂ\é%ﬁ\"&;{‘% %ﬂ% )4%%%6 [1.3,41 5

~—~

oxadi azol - 2-vl } - pvrldln 3-4l)-(2-fluoro-4-iodo-phenyl)
-amne O r)O] NHN-I\I' O FH\ NI NTo a solution
f D ,‘ Sy

didlthiadia i i : in DI\/A (2rrL) added
10 PS- Tr| phenyl phosphane (375rrg, 1.43 mmol ,)
Trichl oro-acenonitrile (104ng, 0.72 mol) and DI EPA
(0.19nm., 1\ 43phwl). The reaction mixture was stirred
at 100C for

NH
/N"
N S
o H
QN ®
>
| N

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
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)].

1.3.4] oxadiazol-2-yl)-

Example 13: (2-Fluoro-4-iodo-

3-¥I|-amine

Nx

FoH
o
| .
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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dhrs. After filtration, the solution was directly

subjected to preparative HPLC for purification to
wa@tdoonzBosdhre product (130ng). LG M5 (Method A) PEI/ESWDTINN9456

512(M+1)]. 15 Exanple 11:

345-f 3- (2- Fl uor o- 4-i odo- phenvl am no) -pvridin-4-yll-[1

3,41 oxadi azol - 2-yl am no) - propane-1. 2-diol OH

r_ COHNHNN o FHN I N((4-{5[(2,2-D nethyl -

[1, 3] dioxolan-4-ylmethyl)-amno]-[1,3,4]

oxadi azol - 2-yl ] - pyri di n- 3-

yl)-(2-fluoro-4-iodo-phenyl)-anrisae (100ng, 0. 2nmol)

was di ssolved in dichloronmethane 20 (5nlL) and TFA

(3nmL) was added. The reaction m xture was stirred at

TiRbRLadthid 85 M M6 Fiad) 114 BIEAR (PEBHLST i) in

| vent was eva orate

apetonitile wasstimed 4o sealoR 1URY Al 0%9695@@3 ane 'Wé%%&'as then
fikdreh, énd\kréqm%ésvalyaﬂéctw%mméc@e ey pripaeatRe HRILE tatktord 55mg of

d
e Te U S (B AU IS TSI sl ut i on

and filtered (63nmg). LC M5 (Method A) [6.61 mn;
472(Mr1) 1. 5 Exarrpl e 12

Exandpit 94

famine 2 NS FHA NN

NH,

N )
N/\ o}
Br H
Br N”

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 aﬁord

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
fog
|

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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To a solution of
3-(2-Fl uor o- 4-i odo- phenyl am no) -i sonicotinic acid N -

w@ 200823980l | N-4-yl - 10 et hyl) -t hi our eahydr azi dec/29D0m009456

0.34 mmol ) in DVA (2nL) PS-Triphenyl - phosphane
(385mmol, 1.47 mmol,) Trichloro-acetonitrile (106 ng,
0.73 mmol ) DI EPA (0.19nL, 0.76mmol) were added. The
reaction mxture was stirred at 100C for 4hrs and then
filtered, and the solvent was renoved. The crude
product was purified by preparative HPLC to afford 51
mg of pure product. LC/ M5 (Met.hgsl.A) [6.06m n;
527(Mt1)). 15 Exanple 13:

(2- Fl uoro- 4-i odo- phenyl )-[4-(5-methyl - [1, 3,41

,%HQ fﬁi @?Vm )UPQX r&g'h Qemgel%lture%rﬂllg%nw:n@ O\BrmghtH 'Mel\%xture was

tl‘&n(cﬂlutédwm DMG (ﬁﬂmlph eng washedJist withiS% apueeusiaikdCOs, and then
V\AFE%%QHE THe g é\ﬂp er wal dﬁ@&to'vﬁr éf%ﬁﬂr&@e?ragsog vk rdBRhd the

sg'xynt)vvaq%@t%w eéfgr%ﬁf@ﬁ'qmwgh was Sa'ble)ct?ﬂ to silica gel column
chfontdib@aphRasthg MAENMINIGOH oD BY elubnf) fo Affold 220mh Bl thBAiesired

0, 23 acet e was stirred in a
pg%jéﬂcfa Mée(ﬁ/éﬁthci‘%)égiqﬂm@hﬁgg A£I"h1é m xture was then
filtered, and the filtrate was directly subjected to
preparat|ve HPLC to afford 55 g of the _desi r3ed

e lll'

roxadiazol-2-yl)-

m' - (5- Amno- [1341
oxadi azol 2-MN)}-pvridi n-3-vll-(2.4-di brono-
phenvl) - am NH2 Br NN H N Br N 10 To a sol ution
of 3-(2, 4NQi ono- phenyl am no) -i soni cotinic acid
hydrazigge 00Ong, 0.52

N

| 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

N
HN)—°

HN

Z
O

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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mol ) in DVSO (2nm) C
(Di -imdazol -1-yl)-nethyl eneam ne (167ng, 1.04 mmol)

wowrm7/1zsked. The reaction mxture was stirred EtT/B32007/009456

under Argon overnight, then poured into water. A
solid precipitated out, which was filtered, and washed
with nethanol to afford the desired product (100ng).
L M5 (Method A) [5.23min; 412(Mrl)1. 15 Exanple 15:

N (57r3 (2

F) uor 0- 4-i odo- phenvl am no) -pvridin-4-vll-(1 3 41

oxadi azol - 2-vl | -oxal am ¢ aci d eyl ester O Oda NH N
FHN-O NI NTo a solution of [4-(5-Am no- [1,3,4]
oxadiazol 2-yl)-pyridin-3-yl]-(2-fluoro-4-iodo- 20

hen ) ( 2 s
o) A BBoiahiEberct 1063 o Auffgh yidd XMl ARG mixure
was 58k fowancdu @8hen dThenmatesiehyes diited withsliethygiberdRel), filtered
Qélﬂp;!ﬂoaﬁc

aﬁﬁg Xrnd&r SWQéuurﬂfoﬁ%% a‘ﬂ@% é‘?gﬁcgm OIS 1)@5)123 26
0?@'1‘!‘1'!92'13‘1%7@4'\1@1@91{‘05'@ [5. 53&‘3“ vﬁ‘g (%{'I"I Bwed to warm up

to roomtenperature while stirring overnight. The

m xture was then diluted W|th DMC (50nL), and washed

heahiile Wa! [2-PitloRd 45843

2yl idine3- t was evaporated to afford a-
resi due which was subjected to silica gel colum 5
chr omat ogr aphy usi MeOH 50: 1 as eluent, to
af ford 220ng _Jfﬁé desired product. LG M5 (Method A)
[5.41 nin: _gz (M+1)] Exanpl e 16:
(2-Fluorom4 do phenyl ) -f4-(5-nethyi am no- 11, 3,41
oxagi azol - - pyridin-3-yll-amne HN N

| N

Toa solutién of 3-(2-FIuoro-4—iodo-phenylamino)-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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O FH\Y N\ 10 1 N To a solution of
3-(2-Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid

woRooaazwyd - hydrazi de (400ng; 0.93mmol ; leq) iPCDWER007/009456

(5nm.), PS-Triphenyl -phosphine (1.22g; 4.66nmmol; 5eq),
Trichl oro-acetonitrile (269ng; 1.86 nmol; 2eq) and

DI EPA (0.49nL; 2.8mmol; 3eq) were added. The reaction
m xture was stirred at 100C for 4hrs. The m xture was
15 filtered and the solution was subjected to
preparative HPLC to-afford the product (98 ny). LC M
(Method A) [5.03m n; 412(M1)]-fxanple 17:
(3-(5-13-(2-Fl uoro-4-iodo-phenvl an no) - pvri di n-4-vl 1-(
1,3,41 oxadiazol-2-vl}-ureido)-acetic acid ethylester
O HN HN-~ N N= szL{f HN 20 | N A suspension of
[4-(5-Amno- [1,3

oxadi azol - 2-yl) - pyr 3-yl]-(2-fluoro-4-iodo-
phenyl)-an1ne_£hf200 , 0.504 mml) in dry THE (3nl)

was treated w ethyl isocyanatoacetate (0.077g,
0. 596mmo1l),._Ahe reaction m xture was stirred at RT 45
WO 21)1) 34128936 PCT/US211117 /11119 4 5 6 -46
oV er Ni t Nbr e i socyanat oacetate (0.083g, 0.643mmo1l)
vvas ad and the mxture was stirred for another
terial was diluted with diethyl ether

f| ed and dried under high vacuum f.or 2h to

afford a yell ow solid product (0.1 44g, 0.274mol,

?%?@ol&tgn'\@ 3(-&Eﬁt]&%-ﬂoc{o%m%iné)z@é%éﬂﬂic éci@?@'ﬁﬁﬁzﬁie (500mg;
1@4.mmgb rigahin BEY G vi-(-1sathiasyenatgpsapyllmerahaipe &4mo;
1&gl [ Bed) dds aguadli TROtealtivh mipyifd das radtuxby f@mneunder argon.
A yellow solid precipitated out, which was filtered to afford an intermediate 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

' N o}
i’

e
oo

jone

-
| N
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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HN "--" NFHO NI / NTo a solution of

3-(2-Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid
whywrazisse (300nmg; 10 0.81 mmol; leq) in DCM ¥GMI$2007/009456

1- (2- 1 sot hi ocyanat o- et hyl ) - pi peri di ne (192ny;

1.13mmol; 1.4eq) was added. The reaction m xture was

refluxed for 4hrs under argon. A yellow solid

precipitated out and filtered to afford an

i nternedi ated that was suspended in ethanol (5nl).

| odonet hane (148ng; 1.05mmmol; 1.3eq) was added to the

reaction mxture and stirred ovegnight at RT, then

heated to 80C and stirred for 15 another 2hr. The

m xture was filtered to give a yellow solid product

st%%@for LCOME: o6 Ve ERAi o aford RARE Vel LoM Bidiubx PEmhE L cMs

(Nethpd #or [6-4niodot iMed)l ) 44- 15- ( 3- nor phoI' i n-4-vl - propyl
am no)-(1,3,41 oxad iazo |-2-yll-pvridin-3-yl}-amne
46 WO 21) 1) 74123936 PCT/US211117 /11119 4 5 6 -47-C)

EHL\I-/i-/‘ £0-4 asol Ion -Of rldln-4- 11-[1.3.4

-5 quiaaul-ﬂm}(&&ﬂm;_d_el 34 mml 1 eq) in DCM (5rTL)

4-( 3- Isothlocyanato propyl ), - nor pholine (300ny; 1.61

mol ; 1. 2eq) added. The reaction m xture was
refl uxed- f under argon. 5 A yellow solid
preC|p|ta out which was filtered to afford an
inte rrredl % hat was suspended in ethanol (5nL).

th n eated to 80C and stirred for another
2hr Filtrd¥ion afforded the yellow solid product

TS) a somon cla'fcg-l%@Flug Bf |ocdo baﬁer[y%mmo |sbmcgt5 r‘ Mgén)d]hydrazide (250mg;

0.67 mmol; 1eq) in DCM (5mL) Acetyl isothiocyanate (80mg; 0.8mmol; 1.2eq) was

Iod met an (190ng; 1.34mml; 1.0Ceq) was then added
ion mxture was stirred overni ght at AT.

added. The reaction mixture was refluxed for 4hrs under argon. A yellow solid

10  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)]

15

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)-
20  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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10 Exanpl e 20:
(2- Fl uor o-4-i odo- phenvl) -f4-f5-(2-norpholin-4-vi-ethvl

w@nione}39B& 3 41 oxad iazol-2-vll-pyridin-3-ylPECETEI087/009456

HN~ N=CN O FHN 1-~ 140 N To a solution of

3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni coti nic acid
hydrazide (500ng; 15 1.34 mmol; 1 eq) in DCM (5nl)
4- ( 3-1sot hi ocyanat o- et hyl ') - nor phol i ne (255ngy; 1.61
mol ; 1.2eq) was added. The reaction m xture was
refluxed for 4hrs under argon. A yellow solid
precipitated out, which was filt4gered to afford an
internedi ate that was suspended in ethanol (5nl).

| odonet hane (190ng; 1.34mmol; 1-.0Ceq) was then added

ﬁ?éﬁgaq gh&gq;dgg;i}gg? AR éwaa%g%g?f SrLLYEE Mgl @hs Mred at

to 80 21 ) 1) 7/123936

1P R, ANCTen Gitared. §he fifgte WaSECHbURIRRIERd? Preparative
l-ﬁiﬂc tféﬁara%b'rﬁ?ﬁ/gﬁiﬁecﬁééﬁéd hsauke L lcomss@idtsod AP gx@i@mln 467(M+1)]
53ng. LC M5
21 N-
{5- f3 (2- Fl uor o- 4-i odo- phenvl amr|o) pvrldln 4 v11 11.
i 8lworotd- dhernd]-4 i :

thod A) [0.41 mn; 511(M1)]

=(2- —4- m no) -i sonicotinic acid
hydrazi de (250ny: O 7 mmol ; leq) in DCM (5nl) Acetyl
I sot hi ocyanate ( .8muol ; 1.2eq) was added. The
reaction mxt—lbl was“Tefl uxed for 4hrs under argon. A
yel | ow solﬁI 10 precipitated out, which was filtered

to affordN na nternedi ate that was suspended in

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 ‘
NHz

/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)]

49



10

15

20

et hanol (5nlL). | odonethane (95ng; 0.67nmmol; 1.0Ceq) was

then added and the reaction mxture was stirred
woyerniybd at RT. It was then heated to SOC aneCBHUS100BEI456

for another 2hr. Filtration afforded the yellow solid

product 89nmgy. LC/ M5 (Method A) [5.30m n; 440(Mt1l)] 15

Exanple 22: N

{5- 13- (2-Fl uoro- 4-i odo- phenvl anm no) -pvridin-4-vll-11 3

41 oxadi azol-2-vl}-N, N -dinethyl-ethane-1,

2-diamne HW N="'" FHO NN

3- (2- Fl uor o- 4-i odo- phenyl am no)sda-soni cotinic acid N -

( 3-di net hyl am no- propi onyl )- 20 hydrazi de (130ng,

0.27mmvol ) was dissolved in DVA (2nmL), and then

PS- Tri phenyl phosphane (420ng, 1.6 mmol, 6eq),

Trichl.oro-acetonitrile (77ng, 0.53 mmol, 26q) and 48

EX4thpio 8. f4 X8 3RthPF B &Lma&oi.iz Hdin-$-yi]-(29Ir6RAmethoxy-
no eq) were a . The reaction
phenyl)amings stirred at  100C over ni ght, and then
filtered. The flltrate was directly subjected to

preparat|ve to afford 32 ng of the desired
product I\/let hod A) [3.63m n; 467(M1)] 5
S

3:
(2 FI uoré}4 ilodo- phenvl ) -(4-[5-(2-pyrrolidin-1-vl-ethy
<1 173 oxadi azo | -2-yll-pyrid i
itk ambe AN oo NS( N~11 O F HNN
30(2 Fl uor o- & i odo- phenyl ani no)-lsonl cotinic acid N -

Té%#&t{olgldf% @-Fg]ug \F/r%gl"n&&y qu @-lbgﬁcét;lrhg’ggg hydrazide

(1BenTy, |0p}m§1mypl 1e0) ip W§%@L<) 4 idazgy-Tythm ethgdgneamine

- (1PN 1B REELER) Whs h8déd.THe: reBetih Milkire wiRGBtirred at RT under

argon overnight and then poured into water. The product was isolated by filtration (8'9
mg). LC/MS (Method A) [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

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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and DI EPA (0.19nL, 1.08mmol, 4eq) were added. The
reaction mxture was stirred at 100C overni ght, and
wo bemn123oBd ered. The filtrate was directly subjmect/eskDo09456
preparative HPLC to afford 26 ng of the desired
product. LC/ M5 (Method A) [4.20m n; 495(M+l)] 15
Exanple 24: [4-(5-Am no- x1.3.41
oxadi azol - 2-vl)-pyridin-3-yll-(2-chl oro-4-iodo-
phenyl)-amne NHg N Nl1~1 o CI HN N To a solution
of 3-(2-Chl oro-4-iodo-phenyl am no)-isonicotinic acid
hydrazi de (150ng, 0.39mmmol, 1-87), in DVMSO (2nL) C
(Di -i m dazol -1-yl)-met hyl eneam ne (124ngy, 20 0. 77mol ,
2eq) was added. The reaction m xture was stirred at RT
under argon overnight and then poured into water. The
product was isolated by filtration (135 ng). LC M

E %l% 57%4-%#_5;\%2%5[,1 :34,4%)%113;10!@ylﬁ-@hﬁﬁ&mﬁﬁz-ﬂuoro-4-
) - ampl e 25.

iodo-phenyhlaming) 3 41

oxadi azol - 2-VL) -pvridin-3-v11-(2-fl uoro-4-mnmethoxv-

phenyll-argzng NNO FH\ NI\ ~ ONJ5 To a
9

sol ution

3- (g- Fl uor jznethoxy-phenylanino)-isonicotinic acid

hydtaziide i 150my, O.54nmoi, leq) in DVBO (2nmi)

C I myazyl - 1-yl ) - et hyl eneami ne (175ng, 1.09mol ,
s added. The reaction m xture was stirred at

'RT. Under eWgon overni ght and then poured into water

The product®was isolated by filtration (89 ng).

5 ‘IJBCa/ Isvgijtgol\{\ectafh BQ?Z—é?uoLc())-A-slchg—Sﬁen?il?sazr&ng}-)lloxy-isonicotinic acid h-ydrazide
(150mg, 0.39mmol, 1eq) in DMSO (2mL) C- (Di-imidazol-1-yl)-methyleneamine
("1 24mg, 0.78mmol, 2eq) was added. The reaction mixture was stirred 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)]

10 : i 1.3.4] oxadiazol-2-yl 2-fluoro-

4-iodo-phenyl)-amine

NH,
et
F x>

H
jone
.1 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-yI)-méthyleneamine
15  (101mg, 0.63mmol, 2eq) was added. The reaction mixture was stirred at RT under
' argon overniéht. 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

51



10 Exanpl e 26:
{5-f3-(2-Fl uoro-4-iodo-phenvl am no) -pvridin-4-v11-(1.3
WQ 4ib70x386 azol - 2- vl }-carbam c acid ethyl estePCtD$2007/009456
HN--~ N O NOFH\ NI\ | NTo a solution of
3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni coti nic acid
hydrazi de (500ng; 15 1.34 mmol; leq) in DCM (5mnl)
| sot hi ocyanat oet hyl ester (2.0g; 5.37mmol; 1.1leq) was
added. The reaction m xture was refluxed for 4hrs
under argon. A yellow solid precipitated out that was
filtered out and suspended in etspanol (20nL).
| odonet hane (0.35nL; 5.64mmvl; 1.05eq) was added and
the reaction mxture was first stirred overnight at
AT, and then Qpated to 80C while stirring for 2hr. The
pr oduct 3 20 filtered out of the mixture (1.1 9).
LC M5 ( hogh A) [5.33m n; 470(M+1)1 50 WD
21) )7/ 6 PCT/US211117 /11119 4 5 6 -51 Exanple
5- ino- rl 3 41
-zol 2-Vl )-1-oxy-pvridin-3-vll-(2-fluoro-4-
phen Q amne N2 NN O FHN I ~N O5 To a
sol ution of

T%é@cn ag%fOs dag m&wlgﬂ%ﬁsamrﬂawgamdomwm hWrﬁmde (200mg,
zQM

acl d razi 39l d) rg 7)
o@a,r(.er |1ﬁﬂ)d'& anlﬁét WF@:‘H@%%"N@ methyleneamine (175mg,

1.09mmol, 2eq) was added. The reaction mixture was stirred at RT under argon
overnight. and then poured into water. The solid fomed was isolated by filtration and
washed with methanol to afford the product 1(45 mg). LC/MS (Method A) [4.90min;
394(M+1)] ‘ '

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

phenyl)-amine

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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(124ng, O0.78mmol, 2eq) was added. The reaction m xture
was stirred at RT under argon overnight and then
w@ooerezBosait o wat er. The product was isol at ed bRCT/US2007/009456
filtration (80 ng). L M5 (Method A) [4.68nm n;
414(M+1)1 10 Exanple 28: [4-(5-Anino- [1 3 41
oxadi azol - 2-vl ) -6-ethvnvl -pvridi n-3-vll-(2-fl uoro-
4-iodo-phenyl)-amine NH2 N=( NO FH\ N\ | NTo a
solution of 2-Ethynyl -
(2-fluoro-4-iodo-phenyl am no)-isonicotinic acid
hydrazi de (124ng, 0.31mmol, leg3-in DVBO (2m.) C
(Di -i m dazol -1-yl)-met hyl eneam ne 15 (101ng, 0. 63mmol,
2eq) was added. The reaction m xture was stirred at RT
under argon.overnight. and then poured into water.
The solid fomgd was isolated by filtration and washed
wi th methanof to afford the product (30 ng). LC/ M5
(Method A) | bim n; 422(Mr1l)] 20 Exanpl e 29:
[ 4-(5-Am 11,3.4
oxadi azol,éz WH - pvrldl n- 3-yl 1- (4-i odo- 2- net hyl -
phefiyl )y amyfie 51 WD 21)1) 7/ 123936 PCT/US211117 /11119
; 24N N N~ 0 HI N To a solution of
t hyl - phenyl am no) -i sonicotinic acid
I Ong, 0.54mml, 1leq) in DMBO (2n) C
(D| -im dazol -1-yl)-net hyl eneam ne (175ng, 1.09mmmol ,
AZGHD- (B E-Adsloth- mﬁb@:ﬁeﬂﬂamﬁm mmmrecmnw-hymedom} J<Btic acid

SRS 082 e 0N b i SRR P 1L, poe.
polte intetwaien| Extractdf wittdE tOves, Krapchiced thedd gagy layed/ a8l washed with
BQMSt Hn%h @erh\ﬁg@@ ﬂﬂered removed off solvent, got crude product, which was
subjected to silica 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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394(Mtl)] Exanple 30: 14-(5-Ethoxv-4H r1l,2,41
triazol -3-yl)-pvridin-3-vll-(2-fluoro-4-iodo- 10

web@ngtips@am ne N N~ NH F H N N To a sol uti onP@f/us2007/009456

[4-(5-Ami no- [1, 3, 4]

oxadi azol - 2-yl ) -pyridin-3-yfl-(2-fl oro-4-iodo-phenyl) -
amne (1 50ng, 0.38mmmol) in ethanol (1 On) KOH
9212ng, 3.78mmmol) was added. The reaction m xture was
refluxed for 3hrs. Then, added acetic acid was added
to bring 15 the pHto 5. The vol atives were stri pped
and the residue was di ssol ved i.ggEt OAc, and washed
with 5% Na2CO3, and brine, and then dried over
anhydrous MySO4. After filtration and solvent renoval
t he remai ni ngNgrude product was subjected to silica
gel col u hrormt ography (eluent: Hex:ane EtQAc=1:1)
esired product (45ng). [5.08m n;

anpl e 31.

JQr o- 4-i odo- phenvl am no) - pvri di n-4-v11-4Hr1
8- 3- carboxvlic acid ethyl ester 52 WO

% PCT/US211117 /11119 4 56 .53- 0O NNH
FH N N Am no-

A[réa&.%nfﬁm&&%«&%&%hww&a%ma dé&ﬁcé&m%a@ nyaaaz.de
razono -acetic acid ){
(i30me, G g moby e 988 CsMettisiitapy eibanaiiaminaydropisg {104mg.

. e 45&9 IN\@yt@dlne @?ﬁl‘_)ﬁﬁts%dlew ttibe Wa®heatddahaoretiwhinestirring for

TREEF po B LB RaERL s Fei Py ted i} EP AR the combined
poatc tractions| diiedvager hfieesddg$Q.. s iAfiec fltrgéon eod saivent removal the
b iRindFEr 86 Flodblet wiRsLERERTD thisfiRh Jof edtnh chrRGtography (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

\ =<NH2

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_(1 95 mg). LC/MS (Method A)

[0.62min; 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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[5.23m n, 454 (M+l)] Exanple 32:
{543- (2- Fl uoro-4-i odo- phenyl am no) - pyridin-4-vil-4H 11

WO 2004423986 azol - 3- 10 vl }-nethanol HO N NH F pCDMUSDOMO09456

To a solution of

5-[3-(2-Fl uor o-4-i odo- phenyl am no) -pyridin-4-yl]-4H[1
,2,4] triazole-3- carboxylic acid ethyl ester (150ng,
0.33mmol, 1 eq) in THE (3nL) LiBH4 (10.8ny,
0.5mol , . 1. 5eq) was added. The reaction m xture was
stirred overnight at RT. The 15 sol vent was evaporated
and the residue was di ssol ved LpsEt OAc, washed with
brine, and dried over MgSO4. After filtration and

sol vent renoval, the crude product was purified by
preparative HPNG, to afford the desired product (41
ng). [5. 57 R0y 454 (M+1) 3 20 Exanpl e 33:

14- (5-Aming-4k f 1 Z 41

tri aczlol -,3, yN-Pyridi n-3-vl | - (4-i odo- 2- et hyl -

pheny! ) -Rm 53 WD 21) 1) 7/ 123936 PCT/US211117 /11119
454 H2 N~ NH N N A reaction m xture of
0do- 2< hyl - phenyl am no) -i soni cotinic acid
Bhydra2|de (qZOng, 0. 33mmmol, 1leq) and

TG d\/s&ntvérﬁéﬂ 3- @ﬁwonﬁ@bleﬁmeipmhgsniwr@%t% e{ol@ﬂy@raz.de (200mg,

|
ORSTRel. 180OEMAP! &M o (P g W tvaneafie (T8Bmg,

1CI7Phrh Bl 2ei} wi@ Sddke) Tad Jéﬁlétmnwakﬁfre westdtinetied Hm tirfider argon

e _conbi.ne a
ok 508 tharea e el Mot 14 SN CrreE R g R it hEe 504 an
wiaisbed mathehethagoldo give the desiced prasiusiuld P& @ dLEMS (Miethad A)

omat ography (eluent: Hexane Et QAo=1:1)
[?gl’rgﬁfé”ﬁ“{'ﬁ@ desired product (35 ng). [4.26m n;

so%%%{ 13)31 518 @ﬁmﬁ%o- fieh Kidhin34-

-[1,2.4] oxadiazole-3-

B
#"v
O

AN
FH

JijN'\

o

| 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)]
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phenyl)-amne NH2 N= NI~ O FH\ NBr NTo a
sol ution of

W®2004AB98d0- 2- f | uor o- phenyl am no) -i soni cot i ni CP@EUS2007/009456

hydrazi de (200ng, O0.62mml, leq) in DVSO (2nL) C
(D -imdazol -1-yl)-nmet hyl eneam ne (1 98ng, 15
1.23mmol, 2eq) was added. The reaction m xture was
stirred at RT under argon overnight. It was then
poured into water and the solid that precipitated out

~was filtered and washed with nethanol to afford the

desired' product (195 ng). LC Ms{Method A 10.62m n;

351(M+1)] 20 .Exanpl e 35: 1445-Amino- [1, 3,41

oxadi azol - 2-yi ) - pyri di n-3-y11- (4- brono- 2-chl or o-

phenyl ) -angne 54 WO 21) 1) 7/123936 PCT/US211117 /11119
-Sg N N~NO C HN Br NTo a solution

of 3 (4-B - 2- chl or o- phenyl ami no) -i soni cotinic acid
hydiazi e 200Ny, 0. 59nmol, leq) in DVBO (2n) C
( dayol > -yl )-net hyl eneam ne (188ng, 1.17mmmol,

S . The reaction mxture was stirred at RT

'under argon'5 overni ght and then poured into water. A

. T%(%{ %&utmnetﬁ'équt (?t (G0 W- :Jd%aéd'ne‘f‘@f%n'fui\é) * rﬁ;ﬁjn &?ﬁ 1,‘2?4“3rb§gdlazole 3-

ve the ‘desired prod
cRonric(ad abyl egter @@wﬁrﬁ%m”@éhnmr% ?&"@é don (0.19g,
75edn§n()2~n§é Haday. 4’hbod@ctmaﬁwd@m)stmalfdn zméay RIT- The PH was
ééjus’?e)é%glsav%n(t)h ? N%—!Clcardbtgx)‘rln;(t%rea\?vgg defutex Iwnt‘:f"n aGter A solid precipitated

and was filtered to give the product (1.4g). LC/MS (Method A) [4.39min; 383(M+1)]

Example 38: {5-[3-(2-Fluoro-4-iodo-phenylamino)-pyridin-4-y1]-[1,2,4] 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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O NON FHN 10 NA reaction m xture of

-(2- Fl uoro-4-i odo- phenyl am no) -i soni cotinic acid

w@ 1000rmy36 2. 79mmol , - 1. 00eq), and PCT/US2007/009456
Di -i m dazol - 1-yl - met hanone ((543ng, 3.35mmol, 1.20eq)

n DMF was stirred for 4hrs at RT under argon. Then

hydr oxyam no-i m no-acetic acid ethyl ester (612nyg,

4.19mmol, 1.5eq.) was added and the reaction m xture

was stirred 15 overnight, and then diluted with water.

A yellow precipitate was fornmed that was filtered to

afford the product (785ny). [5-4pm n; 455 (M+l)]

Exanpl e 37: (2-Fluoro-4-iodo-phenyl)-(4-r1, 2,41

oxadi azol -5-y | -pyridin-3-vl)-amne 55 WO

21)1) 71123936, PCT/ US211117 /11119 4 5 6 -56- N=\ ON

FHNN To aj)solution of

5-[ 3- (2- Fl uo®o- 4-i odo- phenyl am no) - pyridin-4-yl]-[1, 2,

4] oxadi azol e=30 carboxylic acid ethyl ester (1.8g,

3.96 mmol N==(0 THE- 1- 120 (1:1)(20nlL) LiCH (0. 19q,

7.93mml) dastadded. The reaction mxture was stirred

forF2hns atf RT. The pH was 5 adjusted to 5 with 1 N

Q Qi xture was diluted with water. A solid
plecl
~40) .
38

0

3
¢

i

pitated | and was filtered to give the product
LCH (Method A) .[4.39m n; 383(Mtl)] Exanple

Tb&'a; $Butidtr & (D1 8-(2-F uwmslo-4phdorphanylamjnoyypyridine~44sarbdnyfithyRirazino}-
oﬂ&-a@éﬁgéaé %ltﬁy? és@éL }('1 %bh@.%@lnnt@, 1b|e<9) iMNbch éOmL) containing
pyridine (0.55g, 6.99mmol. 2.66eq.) thiony! dichloride (0.26mL, 3.5mmol; 1.30eq) was
added at 0°C. The reaction mixture were stirred at 0°C for 2hrs. The solvent was
evaporated, toluene was added and the reaction mixture was stirred at 110°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)]

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

g
" N

L~
| N

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,
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] triazol-3-yl)-pyridin-3-yl}-{2-fluoro-4-iodo-
phenyl)}-amine
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\ N10 I N To a solution of
5-[3-(2-Fl uor o- 4-i odo- phenyl am no) -pyridin-4-yl]-[1, 2,

watkooonzd8@zol e- 3- carboxylic acid ethyl ester ¥FHE88D)7/009456

1.69mi, f eq) in THE (6nmL) LIBH4 (55ng, 2.54mol,
1.5eq) was added. The reaction m xture was stirred
overni ght and the solvent was evaporated. The residue
was di ssolved in Et OAc, washed with brine, and 15
dried with anhydrous MgSO4. Filtrati on and renoval of
the solvent afforded the crude product which was
subjected to silica gel colum-eBromatography (el uent:
CH2C12: MeOH 70:1) to give rise to pure product (497
ng). [5.01m n; 413 (Mtl)] Exanple 39:

5-f3-(2- FluorQH4 I odo- phenvl am no) -pyridin-4-vll-f1 3
41 oxadi a 222 20 carboxylic acid ethyl ester 56 WO
21)1)7/12&93 {PCT/ US211117 /11119 4 56 -57- O O N
N~ HN'N To a solution of (N -

-quo - 4-i odo- phenyl am no) - pyri di ne- 4-car bonyl ] -
'ino - O)o-acetic acid ethyl ester (1.27g,

3 , g.) in DCM (20nL) containing pyridine
(O 559, 6. 99mvol . 2.66eq.) thionyl dichloride (0.26ni,
A2t mixkurA8 R (A0 R- ﬁw&‘ibrf&n %ma')h@oﬁle@lﬂd: Q6id hydrazide

t h I
@ipsrSebamaclase aed abelirlendin Shenedat e i Rage deoms.
OuBEM’BIDl, M4SegRin ARG @mLGin a sealadrmwabvaeﬂweateei aol4peq ffor 4hrs.

AL LRb 18 (RS WA ol Bl ARarBp U FaECH vifh BI0AL 2rfiThe
o@gﬂm@brgaoadtactwgms Bow drle[osom @NRydrass M@(S@al)/)ftemﬂtraﬂon and
s@ﬂ%ﬂpé\?a;fb@atlcfnzthg |r€§lflt%g4rebf2ﬂ8 V\Fﬁéeé'l)ﬂjéc’técﬂtoléh@a 4el column

oxadi azol - 2-vl -pvridi n- 3-v8-am N==\
chromatography (EtOCAC: Hex—1 1) to give the desnred product (46mg). [4. 99m|n

397(M+1)]

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
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FH \ N\i NTo a solution of
5-[3-(2-Fl uor o- 4-i odo- phenyl am no) -pyridin-4-yl]-[1, 3,
watkooonzd8@zol e- 2- carboxylic acid ethyl ester ¥COD08SDN7/009456
0.44mmol) in THE-H20 (1:1)(5m) LiOH (32ngy, 15
1.32mmol ) was added. The reaction m xture was stirred
for 2hrs and then the pH was adjusted to 5 with 1 N
HCl. Upon dilution with water a solid precipitated.
Filtration afforded the desired product (89ny)’.
L MS (Method A) [0.48m n; 383(M+l)) Exanple 41:
f4-(5- Am no-4H M2, 41 - 59 -
triazol-3-vl)-pvridin-3-vil-(2-fluoro-4-iodo- 20
phenyl ) -am ne 57 WO 21)1)7/123936 PCT/US211117 /11119
456 -58- hyz N N NH FHNN Areaction mxture
of 3-(2-Fl uorpo-4-iodo- phenyl am no)-isonicotinic acid
hydrazi de (1 , 0.27nmmmol, 1 eq) and
C- Met hyl sul f gnyl - nethanedlanlne hydr oi odi de (86ny,
0.39mmol, 1.4&eq) in pyridine (2nmL) in a seal ed tube
was heatedl-< 140C for 4hrs. 5 After cooling the
m xture wéQ poured into water, extracted wth EtQAc,
andf t hey cgnbi ned organic fractions were dried over

0l unm  chr omat ogr aphy (Et OAC. Hex=1:1) to
glve the desired product (46nmg). [4.99m n; 397(M+l)]

10 Exanple 42: r4-(5-D nethvlam no- (1, 3,41

oxadi azol -2-vl)-pvridin-3-vll-(2-fl uoro-4-

Tocdselptiengfl 3-(2ahiupeo-ftiogo- phenylamino)- -isonicotinic acid hydrazide (1.50g

4.03mmol; 1eq) in DCM (20mL) Isothiocyanatoethylester (0.58g; 4.43mmol; 1.1eq) was
added. The reaction mixture was refluxed for 4hrs under argon. A yellow 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
N='<

N O

E N

H
fone
| NT

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

59



10

15

O FHN\ | NTo a solution of
3-(2-Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid

woRoofoz3veei d 15 hydrazide (1 00ng, O0.23nmol, 1eO)/USI007/009456

acetonitrile, PS-Triphenyl-phosphane (236ng, 0.9

mol , 4eq), Trichioro-acetonitrile (0.09nL, 0.9 nnol,
4eq) and DI EPA (0.16nL, 0.9nL, 4eq) were added. The
reaction m xture was stirred at 100C for 4hrs. After
filtration the resuling solution was directly
subjected to preparative HPLC to afford the desired
product (45 ng). LC MS (Method-éy- [4. 70m n; 426( M+1) ]
20 Exanpl e 43:

f5-[3-(2-Fl uoro-4-iodo-phenyl am no) pvridin-4-yil-x1,3

v%éﬁf‘%ﬁ“ﬁ%ﬁéséa‘\é@%@@% RIS b P Bicpua gl tegires
PNHUC 19pmg). LE/MG (Method §) utd-Himipr 442 M+1)l
3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni coti nic acid

hydr azi de (1 508 4.03mmol ; 1eq) in DCM (20mL)

v IHkMzVIT’Lﬁg%Af\@)%adlazol-Z-

T Ul <111
ndao}-acgt_igacm yeI I ow soI [ d preci pitat ed out and
filtered to afford 2.05g of an internmediate. 1. Qg
(1.99mmol . MCeq) of this intermediate was suspended
in ethanol ( 9 and iodonet hane (0.13nL; 2.09mmol ;
1. 05eq) was added. The reaction mxture was stirred
overni ght at MiT, and filtered, to isolate a solid.
100ng (O. ) of that solid was suspended in
et h,g\nol i 9ni) and heated at 80C for 2hr. Filtration
respl tdtl in the desired product (20ng). LC MS (Method
470( M+1))

-1

| 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 (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
H,N

O

NH

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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Exanpl e 44:

2-(5-13-(2-Fl uoro-4-iodo-phenyl am no) -pyridin-4-y11-11
WO X04A2393@di azol - 2-vl ami nol -et hanol HO NH NeCMUS00F009456

H\ N1 15 To a solution of

{5-[3-(2-Fl uoro-4-iodo-phenyl am no)-pyridin-4-yl]-[1,3

, 4] oxadi azol -2- ylam no}-acetic acid nethyl ester

(400ngy, 0.85mml, 1 eq) in THE (5nL) LiBH4 (37ny,

1. 7mmol , 2eq) was added. The reaction m xture was

stirred at RT for 20hrs and then quenched with

met hanol and then added water. -ghe sol vent was

partially renoved 59 WD 21)1) 71123936 PCT/ US211117

/11119 4 5 6 -60 and Et OAc was added. A solid

aB3&E Rkt ?%@g: Ortﬁm{z m\'?ﬁefj B &% 4%nvf%r Bh3 é?'ﬁ‘ﬁhéﬁ’d

pr oduct Met hod A t)
ampaivyplaserde (30mg, 0.41m 2.5eq) was a ded The mlxture was slifred for

aﬁéthblg’zﬁr% 'Fll'ldi;" F&s@ftﬁg'rﬁ&@n@ %@‘dl@@llf‘ﬁ&nf%‘drbydgbr@péraﬁbé HPLC3to afford
thq desriest PRogkkBama). KOS IVl A A armindssimiry N

{5-[3-(2-Fl uoro-4-iodo-phenyl anino)-pyridin-4-yl]-[1,3
, 4] oxadi azol 2- yl am no}-acetic aci d met hyl ester

Ergg. é.FEJn%% tcrao.g!

oxadiazol-

&ndsm ) -dimethylfacet rs. The sol vent was renpved
patially and nore water was added. The m xture was
washed w t her and the pH of the aqueous |ayer was
adjusted to ggdh 1 NHC. A

NH

&

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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solid precipitated and filtered to afford the desired

product (190ng). LG/ MsS (Method A) [4.83mn; 456(M1)1
wd 20E1za9pd € 46: PCT/US2007/009456

245-f 3- (2- Fl uor o- 4-i odo- phenyl am no) - pvri di n-4-y11-11,

3,41 oxadi azol - 2-vlaminol-acetamde H2ZN NH N N

O FH\N NI \' N To a solution of

{5-[3-(2-Fl uoro-4-iodo-phenyl anm no) -pyridin-4-yl]-[1,3

, 4] oxadi azol -2 yl am no}-acetic acid (75ng, 0.l16mmol,

leq) in DMVF CDI (35ng, 0.21 rnnol, 1.3eq) was 60 WO

21)1) 7/ 123936 PCT/US211117 /11189-4 5 6 61 added. The

reaction mxture was stirred at RT under argon for

3hrs and then anoniumacetate (30ng, 0.41 mmol, 2.5eq)
Tk?@ssoﬁﬂ%ﬁdqf STIBISOL[H ét@rffﬂo‘f’@ﬁ iSdid- Eﬁ?@rlérﬁfno -%Bﬂfcﬁﬁﬁlc%lafcﬁhydramde

e Wwas |re purl

(10ma2amme, HPRON VA Gril) G-HPHILisk o] - Bisiseneamine (123mg,
ol S WS &dlichorheoabrorbifive vééﬁéthB)dt P E@aTtrgon

ozers@@t ang ianared e Bty Fashiifayepiiatas Pt thatvgs ffergd out and
whhex ailh arthand ty btioidrta} dbsirdd plioaati(@h rag)e @it éMetiiod A)

[E;.ié)minl;\lﬁhse\r\lllzﬂ% FN-, { H\ NI N

Example 49: (2-Fluoro-4-iodo-phenyl)-(4-{5-[(tetrahydro-furan-2-ylmethyl)-amino}-
[1.3,4] oxadiazol-2-yI}-pyridin-3-yl}-amine

O

NH

/N
N O
F ooy :
jone
e
| N
A reaction mixture of 3-(2-Fluoro-4-iodo-phenylamino)-isonicotinic acid N~ (Tetrahydro-
furan-2-yimethyl)-thiourea-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 removed 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-yl}-
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To a solution of
{5-[3-(2-Fl uoro-4-iodo-phenyl am no)-pyridin-4-yl]-[1,3
WQ 4jo7mx3@sk azol - 2- 10 yl am no}-acetic acid (75nMeCT/US2007/009456
0.16mmol, leq) in DVWF CD (35ng, 0.21mol, 1.3eq) was
added. The reaction m xture was stirred at RT under
argon for 3hrs. Then diisopropanlethylam ne (352ny,
0.41mmol, 2.5eq), and di met hyl am ne hydrichl ori de
(40ng, 0.41 mmol, 2.5eq) was added and the m xture was
stirred for another 2hrs_ It was then directly
purified by reverse phase prepagative HPLC to give the
desired 15 product (35ng). LCO/ M5 (Method A) [4.87m n;
483 (Mrl)] Exanpl e 48: 1[445- Am no- F11, 3,411
oxadi azol - 2- vl x;: 5-fl uoro-pyridin-3-yll-(2-fluoro-4-
i odo- phenyl)-@mhe NH2 N= N~,, O FHNI \ F NG61
WO 21)1) 7/ 123 PCT/ US211117 /11119 4 5 6 -62 To a
solution of §-Fluoro-5-
(2-fuoro-4-i - phenyl am no) -i sonicotinic acid
hydrazideﬁ 00ngO. 26mMmmol, 1leq) in DVBO (2m.) C
(Di -i mdaggQl81-yl)-nmethyl eneanmi ne (123ngy, 0. 77mol,
3eq) was added. The reaction mxture was stirred at RT
x,overni ght and then poured into water. A
bipitated out that was filtered out and 5
“fret hanol to afford the desired product (65
ng). LG MS (Method A) [5.19mi n; 416(Mrl)] Exanpl e 49:
To2 $alutinnoef £-(2otuorshéadoypienyleminplisprigptinie aciduNadTetrghydro-
deSE-?)@h%é?rmz)ﬂﬁﬂorJreElhfdréﬂide (260mg, 0.50 mmol) in DMA (2mL), PS-

oxadiazol -2-vl }-pyridin-3-vi)-anmine FO N N~
Tpipr@rwl-phosphane}( 9¥1qu 3.03 mmo)l,) Tricﬂorwacetomtﬂle H46nﬁg’, 1%1 mmol)

and DIEPA (0.26mL,-1.51mmol) were added. The reaction mixture was stirred at 80°C
for 4hrs and then filtered, and the solvent was removed. The residue was washed with
methanol to afford the product (97mg). 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

S
1
N N
FH
N~
/Ej/ | =
| N

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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10 N A reaction m xture of
3-(2-Fl uor o- 4-i odo- phenyl am no) -i sonicotinic acid N -

w@ I@unzdeyadr o- furan-2-yl met hyl ) -t hi our ea- hydr ardTES2007/009456

(200mgy, 0.39mmol, leq), nethyliodide (0.03n,

0.5mol, 1.3eq) and DI EPA (0.2nL, 0.58mvl, 1.5eq)

were stirred at RT overnight. It was then heated at

85C for 2hrs. As the solvent was partially renoved a

solid 15 precipitated out. It was filtered to produce

the desired product (105ng). LC M5 (Method A)

[5.27m n; 482(M+l)] Exanple 50.g4.

(2- Fl uor o-4-i odo- phenyl ) - (4-{5-((tetrahvdro-furan-2-vl

met hyl )-am nol - [1, 3,41

t hi adi azol -2-vyl }-pyridin-3-vl)-amne 62 WO

21)1) 7/ 123936 WYCT/US211117 /11119 4 56 -63- PNH N

NS FHNWN To a solution of

3- (2- Fl uor o- 4\.igdo- phenyl am no) -i sonicotinic acid, N -

(Tetrahydre=(Turan-2-yl net hyl ) -t hi our ea- hydr azi de

(260ng, 0.50 Wgyol) in DVA (2nL), PS-

Tri phenyl yphdsphane (794ng, 3.03 mol ,)

Trichlorgjacgtonitrile (146ng, 1.01 mml) 5 and DI EPA

(0.R6n, . IY51imol ) were added. The reaction mxture

stiNrea.at 8000 for 4hrs and then filtered, and

s renoved. The residue was washed wth
s fford the product (97ng). LC/ MS (Met hod

A) [5.31 mn; 498(Mrl)] Exanple 51:

Adnikré &f El(gmnsbré =4- i@ﬂ@ﬁhbﬁ uhﬁm)nwm@zuhlochdu Hi-iHidcadberhie acid

ol S5ie1 (BO9Hen f Hagph ! BthioaeDRSRIL 1 4rtorRol! .30, and
DIEPA (0.3mL, 1.69mmol, 1.5eq) were stirred at RT overnight. Then it was heated at
85°C for 2hrs. The solvent was patrially removed resulting in the precipitation 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

F o H
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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3- (2- Fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid N -
(Tetrahydro-furan-2-yl nethyl)- thiourea-hydrazi de

w@ 100nme393®0. 19mmol ) was treated with 1IN NaCH ( 1eda/Us2DnB009456
reaction mxture was heated to 110C in seal ed tube
for 2hrs. The m xture was then neutralized 15 with 1 N
HCl, filtered, and the resulting solid was washed with
net hanol to give the desired product (17ng). LCI M5
(Method A) [5.01m n; 498(Mt1l)] Exanple 52,
2-{5-13-(2- Fl uor o- 4-i odo- phenyl am no) - pvri di n-4-v11-11
3 41 oxadi azol - 2-yl am nol - propgpni c acid ethyl ester
63 WO 21)1)7/123936 PCT/US211117 /11119 4 56 -64- 0
NH N=N O " FHNI N A mxture of

it bthmhnjeie(o 09mL, 1.47mmol, 1. 3eq)' and

DI EPA (0.3m, 1.69mmvl, 1.5eq) were stirred at FIT

overni ght. Then i tSwas heated at 5 85C for 2hrs. The

sol vent was patyri apyyfemoved resulting in the

prec,ipitatf’ soli'd that was filtered to afford
75ng). LCO/MS (Method A) [5.22m n;

npl e 53.

r o- 4-i'odo- phenyl am no)-gvridin-4-yl1-[1

- 2- lamno - roionic acid HO NH O

To a solution of 3-[(2-fluoro-4-iodophenyl)aminolisonicotinic acid (360 mg; 1.01 mmol)
was added 1,1’-carbonylbis(1H-imidazole) (196 mg; 1.21mmol). The mixture was
stirred overnight. The dark 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,

N
. Nao S
N
jj 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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10 N A mi xture of

2-{5-[3-(2-Fl uoro-4-iodo-phenylam no)-pyridin-4-yl]-[1
w0 X04A2393@di azol - 2- yl ami no}-propionic aci d etPyl/USBOE009456

(45 nmg, 0.09mmol, 1.Ceq) and Li OH (5nmg, 0.18mol,

2eq) in THE-H20 (1:1) (0.5m) was stirred at RT for

2hr. The pH was adjusted to pH5 with 1 N HC and the

m xture was diluted with Et OAc, washed with 15 bri ne,

and dried over anhydrous MgSO4. Filtration and sol vent

renoval resulted in a residue that was washed with

ether to give rise to the desirggl. product (41ng).

LG M5 (Method A) [5.04m n; 470(Mtl)] 64 WO

21)1) 7/ 123936 PCT/US211117 /11119 4 5 6 -65

I nternedi ate 4: :

2-(3-(2-fluoro-4-iodophenvl am no)i soni cotinoyl) hyd

it3hhe T8 5P UL AL AN G5 -FiodddheNyidRindisBniddtindyn.T0 2
&MHMWWI ) ami no] i sonicotinic acid (360

ny; 1.01 nmmol) was added 1, 1'-carbonyl bis(1
Himiyflazol e) (196 ng; 1.21 mmol). The mixture was

{ti rred o The dark yel |l ow col ored sol ution
wals“tre th thi osém carbazide (110 ng ng; 1.21
m'rHI). he r actlﬁnm' ture was stirred at room

t enper at ur
extract ed
purified on~ff

2-{3-[(2-fluoro-4-i odophenyl ) am nol i soni coti noyl)
hydr azi ne car bot hi oam de. (300 ny, 69% Ms m z: 432
M+1 Exanpl e 54:

'\fo‘]a (s'élsﬁ@ﬁé?&i o3 24%%—&%&5@% HarhinopdGricbtinoRydthkidé 2260 mg;

0. 5u4orrn?n<flr) In? m%th nol ? 0I r)nL)avrpag adde (meth%mlno)@xo)methane (61 mg; 1.07

mmol) (methy! Isocyanate). After few minutes the reaction mixture became

nigt pater (10 nmb) was added, and
at e. Cbncentrated 10 and

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-[1,2.4]triazol-3-one

N
VA

Nao N~

2T

X
| N/
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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\ NI 15 1 N To a solution of
2-{3-[(2-fl uoro-4-iodophenyl)am no]isonicotinoyl}

whywraziope car bot hi oam de (220 ng; 0.51 nmmol ) PcTUEAB7/009456

(5.00 nL) were added resin bound triphenyl phosphine
(401 ng; 1.53 mmol ), carbon tetrabrom de
tetrabrononmet hane (508 ny; 1.53 mmol ), and triethyl
amne (180 ng; 1.53 mmmol) . The m xture was 20 heated
at 50 C for 5h. Filtered and purified on Agilent Prep.
HPLC systemto get 10 ng of :
[4-(5-Amino-[1, 3,4] thiadi azol -2gyl)-pyridin-3-yl]-(2-f
| uor o- 4-i odo- phenyl )-anmne. M5 mz: 414 Mtl 65 WO

21) 1) 7/ 123936 PCT/ US211117 /11119 45 6 -66
CORSTaT YP sqPBISHERG PSRN PISR SBYE QT o S-3-(2-Fluere-
4rieddrphemylaimaip)-pyridiod-ylhéxeathylded-OihyNra N2 GJtriazal3tere N
5 To a suspensi on of

MaisB( MISfin{zodd2 Mtlodophenyl ) ani no] i soni cot i nohydr azi de
(200 nmg; 0.54 mmol) in nethanol (10 m-) was added
(met hyl i m no) (oxo) net hane (61 nmg; 1.07 nmol) (nethyl

| soc?jar&gt Aftr f% n t_
solid, 2-{3- [ré(DZ | uoro-4 10
[ odophenyl )a | soni cot i noyl } - N- et hyl hydr azi necar bo

2% separated out. The filtrate upon
concéntratjon gave 158 ng which was al so pure. (208
ny, .. 429 M+l Exanpl e

55. oy 4- i odo- phenyl am no) - pvri di n-4-vl 1- 4-
mef 2 Lhydro-[1.2.41triazol-3-one p HN N

To a solution of ethyl 3-{3-[(2-fluoro-4-iodophenyl)amino]pyridin-4-yl}-1,2,4-oxadiazole-
5-carboxylate (1.80 g; 3.96 mmol; 1.00 eq.) in THF-H20 (1:1) was added lithium
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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FH N I 1/ 1 NTo a suspension of
2-(3-[(2-fluoro-4-iodophenyl)am no]isonicotinoyl}-N

waoredohytIoyadr azi necar boxam de (165 ng; 0. 38 nmrbl PCT/0S2007/009456

water (3 m-) was added 1 N NaOH (3 nL). The m xture
becanme honbgeneous. The reaction m xture was heated 20
at 120 -C for 3 days. The progress of the reaction was
nonitored by LCMS. 66 WD 21)1)7/123936 PCT/US211117
/11119 4 5 6 -67 Concentratiion of the solvent and
repeated purifications gave 10 ng of 5-[3-(2-Fl uoro-
4-i odo- phenyl am ri o) - pyri di n-4-gd ) - 4- net hyl - 2, 4- di hydr
o-[1,2,4}triazol-3-one Mass: Ms mz: 412 M+l 5

Exanpl e 56

w&%ﬁ{: | é)rlr I odo %ﬂ GK? ﬁﬁ’(ﬁ"&%{*e&ﬁn? 185 oﬁre?’k/ﬁg%ﬂ;, filtered,

ardt éé’nc[ehﬂafelduo raffors ihechizshied prodact m‘ﬁasrmjf/er)aa; ey$qud1 2,4
- oxadi azol e- 5-carboxylate (1.80 g; 3.96 mml; 1.00
eq.) in THF-1-120 (1:1) was added Iithiun1 hydr oxi de

(O 19 9; 7 93 nnol Stlrred for 2h at,room

mediate ‘ lLore: nylaming mcotmlc acid

ol - 31:y|-pyr|d|n 3 yI) am ne was obtained in

892% ielkpl. mz: 383 Mkl Internediate 6: .
- 5- ro-isonicotinic acid HOOBr F N 15
[ 117t (12.5 nm., 2.5 Min THF, 31.3 nmol) was

slowy to a sol ution of diisopropylamne (4.4
m
iRy B 48t T uPR TS b eShudet 0 o
sqnyﬂordofr@ﬂ(xﬁrocnrgnneza 54mlma$ J mvag!) dldEE (460 mi) @78 *Carlde
t resul.ting s tiQan

1. 1) (4.0 g,
re_sygmg Sotj'iggeo f(2)(1":gr on di oxf‘%gk\g/\rgg sbfﬂ{)obﬁ}%(?%da%%%ﬁ%( ) (409
18.2 ot rwas addedcasna sbiid, fod tizoreaction selutiomwagsstirred for 48 h at room
temperature. The 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
O
. © .
H
| =
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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20 resulting solution was stirred for 2 h warm ng from

-78 Cto roomtenperature. The reaction solution was
w@oncers@t ed via rotary evaporation, diluted pET/ISBDM/009456

NaOH, and washed with Et QAc. The aqueous sol uti on was

acidified wth 1 MHC, and extracted 67 WO

21)1) 7/ 123936 PCT/US211117 /11119 4 5 6 wth EtOAc.

The organic extracts were washed with brine, dried

over MgSOH4, filtered, and concentrated to afford the

desired product (4.75 g, 76 %9 as a solid.

Internedi ate 7: 69 -

3- Bronp- 5- ( 2- f | uor o- phenvl ami no)-| soni cotl nic acid HO

OF Br N N 5 Li t hi um bls(trlnethyIsHyI)amde

L gﬁgﬁ%%ﬁﬁg* ﬁélrﬁ‘cotlmc acid

.m*él_%_lﬂl(ei; @& nl) at -78 C. The resultl ng solution was for

1 hat -78 C. 3-Bronp-5-fluoro-isonicotinic acid (1)
(4.0 g, 18.2 mml) was added as a solid, and the
cticn _sol ution was stirred for 48 h at room 1o

ation; diluted wth said. NaHCG3,
DAc. The aqueous sol uti on was
centrated HCI. The resulting
preci pitate was filtered, washed with H20, and dried

)(?u'b -5- ?fﬂﬁ%t%eﬂglfaﬁ{ isb)Li Q@n é’(ﬁﬁ\'icr é‘éi'd ﬁ{é?ﬁm ‘éEteHQ@O fhg, 0.77 mmol),

nt er ned

2@hmf@mﬁrwlqozomp aelﬂdoﬁﬁequ ?am"mb FeloRrist e, ofagmmoD, S-Phos
(2%:% Oms%&anféhtokgccpbm 82.8Mmbly Mek€ shisptindeddh dioxane / H,0

(1( Eﬁa F"'H‘elgh(y1| gll |v9, PN.SB%%QW&@E“ 5100 nq_ TE?/F??F“?HEOI%'@” yras diluted
with D AvRSn @R Ed titroagts ah Exirelut colimn. The column was washed with

r ono- fluoro- he |

g % ad1d ti\g(férqtr?dﬁa)s co ﬁ.l{'_}"\fatg 89%,&@%%§8%Wa§ p?ﬁfigd via Biotage

em)mgmdthgt gradight b9 1250 YaEt@ADIM Inemtpeas iq afferd tip desired product
| S ti id, and

(%ﬁﬂ%bt:§QC SF%Ir %%elgﬂ’ %e“%ﬁ%gmﬁﬁ%ﬁ] GE\%gs gﬁ?{:fu ed via

Bi otage eluting with a gradient of 0 to 50 % EtQAc in

hexanes to afford
Intermediate 10: 3-(2-Chloro-

2-fluoro-4-iodo- -isonicotinic

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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the desired product (4.1 g, 94% as a yellow solid. 68
WO 21)1)7/123936 PCT/US211117 /11119 4 5 6 -69

WO pioenzeosd ate 9: 3 (2 PCT/US2007/009456

Chl or o- phenyl ) - 5- (2-fl uor o- phenyi am no) -i soni cotinic
acid - methyl ester OOF H N~C | | /
3-Brono-5-(2-fl uoro-phenyl am no)-isonicotinic acid
nmet hyl ester (250 ng, 0.77 mmol), 5

2-chl or ophenyl boronic acid (0.18 g, 1.2 mol),
Pd(CQAc)2 (10 ng, 0.025 mmol ), S-Phos (20 ng, 0.05
mol ), and K2003 (0.32 g, 2.3 m®l) were suspended in
di oxane I H20 (1.65 nm., 9/ 1, v/ v) and stirred
overni ght at 100 C. The reaction solution was diluted

sisonicotinic

agids concentrat ed. The crude product was purlfl ed via

Bi otage 10 eluting with a gradient of 0 to 50 % Et QAc
et o af ford the desired product (220 ngy, 80
LC-M5 (MHH = 357, obsd. = 357).

-5-(2-fluoro-4-iodo-phenyianm no)-is
yl ester / OOFHN C | NI /
I 15 N-iodosuccinimde (236 ng, 1.05 mmvol) and.

NACH{3)€ RS @iV e6lLGoraiml LOTOM® hiaslpives @466d tamy soldtidn rh®i(3-chloro-

pgereyg) g-gg 81?18F o a%fﬂoérlljetbn'yfafn ﬁ%) lSOI’lICOtlnlC acid methy! ester (343 mg, 0.71

nphamyi raarohb()&mspamctsmrred cveamlgtjt altEﬁQ'fSﬂ Ehe MeqQtso@srgnoved and
tl'lle %%%e@ﬂgls)oiutﬁﬂ%a%t adid ﬁéjd \?/}fﬁ '&thgé?hrat%aléigg 'ﬁwe Fé’é%ltmg plr%mpltate

ure was quenc W th
wis ditfaest yvazbed wlithtH6h )and diried w@dewwum@@f@rd gmdesnred product

(ééé {]ngf 96 SHNNPIYE gmﬁxuéﬂ ebs¢Ql ¥6a). The col umn was

t'h CH2Cl and the filtrate was concentrat ed.
The cr ude product was purified via Biotage eluting
with a gradient of O to 55 % Et OAc i n hexanes to
Infeimedidtb d 20842 1CGHloro-phenyl)-5-(2-fluoro-4-iodo-phenylamino)-isonicotinic

acid hydrazide

NH,

| .

HN O
F
N
% \@\
Cl L

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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product (343 ng, 85 % . LC-M5 (M+H = 483, obsd. =
483). 69 WD 21)1)7/123936 PCT/US211117 /11119 4 5 6
wWO0 Z@7/12398@r nedi ate 11: PCT/US2007/009456
3-(2-Cnhl or o- phenyl ) -5-(2-fl uoro-4-iodo-phenyi am no)-is
onicotinic acid HF HOO~NOC I NI / I NaOH (3.6
nm., 2Msolution in H2ZO 7.2 mmol) was added to a
solution of 3-(2-chloro- 5
phenyl ) -5-(2-fl uoro-4-iodo-phenyl am no)-i soni cotinic
acid nethyl ester (343 ng, 0.71 mol) in MeOH (3 m-)
and stirred overnight at 60 C _Fhe MeOH was renoved
and the aqueous solution was acidified with
concentrated HCl. The resultl ng precipi tate was

(Fﬂdﬁﬂ:A@MghenﬁQ@gm 0 | nt errredl at e 12

3- (2- Chl or o- phenyl ) - 5- (2-fl uor o-4-i odo- phenVi am no) -i s
-oni cotini dH,acid hydrazide NI-12 ~NOF H NdO | |
N 1, IN=gar bonyl dii m dazole (21 ng, 0.13 mmol) was

O & solution of 3- (2 chloro 15

A fr o above 40 rTg, 009 mol ) in DMSO (1 ni),
ov ht at 60 C. Hydrazine hydrate (13
ngy OK2Z=mol added, and the reaction solution
was stied for an additional 4 h at 60 C. The
reaction s

et oSSR B LA S -2
floolodFibdveshengiairdno Wsbmic&ir@Aacid daydrazive (7) {17 mge0.Rdsnpol) in
Dé?%@ggthqgt grgd st-ll;peed {3@%9&%@88&{ teﬂ@%&ﬁylre' A e4bfon solution was
quenched with HgO The resultmg precipitate was filtered, washed with H;O, and dried
under vacuum to afford the desired product (5 mg, 28 %). LC-MS (M+H = 508, obsd. =
508). 'HNMR: & 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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70 % EtOAc in hexanes to afford the desired product
(17 nmg, 41 %9. LOANS (M+H 483, obsd. = 438). 70 WO
W@ 7033936 PCT/ US211117 /11119 4 5 6 - 71 BXEOPI087/009456
57:
f4-(5- Am no-11. 3, 47oxadi azol - 2-yl ) -5-(2-chl or o- phenyl)
-pyridin-3-vl)= (2-fl uoro-4-iodo-phenyl)-amne NH O
NHF NN d INI Phenyl cyanate (5 ng, 0.04 muol)
was added to a solution of 3-(2-chloro-phenyl)-5-(2- 5
fl uor o- 4-i odo- phenyl am no) -i soni cotinic acid hydrazide
(7) (17 mg, 0.04 mol) in DVBQ,{1 nL), and stirred
over ni ght at room tenperature. e reaction solution
was quenched with H2O. The resulting precipitate was

4 udng l emdsting -lgonicotinic

Ei@&neﬂééster 508) "H NWR : 5892 (s, 1H), 8.47 (d,
1 , 8.03(d, 1 H, 7.74 (dd, 1 H, 7.55 (m 2H, 10
743 (m 3H), 7.24it, 1 H, 7.11 (s, 2H).

| ptermedi ave 13: 3(2 Flu

H N F INi 15

-phenyl am no) -i soni cotinic acid

, 3.84 mol ), 2-

f 1 uor ophenyl bor oni ¢ _aci d (0.81 g, 5.77 mmol), Pd(OAc) 2

NcBteey ol (TR . 17 ED iy BhaerpsgfoflE bl afyarace e70
Mg 8.5 mmﬂ) wge/ad.t_ied\to p spjutign @f §t(t2rﬂué’d> eb@?wﬁ §rf-fluero100
pﬁénﬁé‘rﬁnﬁo?%nic%ﬂn@@cﬂ methyVesteidsatRg, 1.4 W&, Q‘P\Qj stﬁ’@d overnight

filtered through an Extrélut colum. The c ol um
ahBQ Aed Tihetrgaction mixture was quenched with NaQSQOa (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).

intermediate 15 : 3-{2-Fluoro-
"isonicotinic acid

HO O

N

| ~

N/ ]
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-FIuoro-phenvl)-5-(2-ﬂuoro-4-iodo-phenvlamino)-isonjcotinic
acid hydrazide
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20 EtOAc, and the filtrate was concentrated. The crude
product was purified via Biotage eluting with a
w@eadiizzese of O to 50 % Et OAc i n hexanes to af feeTUs1087/009456
desired product (680 ng, 52 % as a yellow solid.
LC- M5 (MFH = 341, obsd. = 341). 71 WD 21)1)7/ 123936
PCT/ US211117 /11119 4 5 6 -72 Intermedi ate 14:
3- (2- Fl uor o- phenyl ) -5- (2-fl uoro-4-iodo-phenyl am no)-is
onicotinic acid nmethyl ester OOHF NFN
N-i odosucci nim de (400 ng, 1.76 mmol) and
p-tol uenesul fonic acid nonohydrde (670 5 ng, 3.53
nmol ) were added to a solution of
3-(2-fluoro-phenyl)-5-(2-fl uoro-
phenyl g no) -i soni cotinic acid nethyl ester (480 ny,
1.41 @Bl ), and stirred overnight at 60 C. The
N A Xt uregwas quenched with Na2S2G8 (1 nl, 10 %
solditioh), diluted with CH2ClI Z, and filtered
tpeRit col um. The col utm was  washed
e filtrate was concentrated. The
ponified 10 via Biotage eluting with
a gradi ent of 0 to 55 % EtQAc in hexanes to afford the
1d&&aib©dyldmh@duﬁlb (65 hfig, 013 mEndt) wad Eddidsl {0\abblatigk6at, 3-(2-fluoro-

B8R 7 o0 BT oeauns e g g8 e i DMSO

(1 s amitstlrrled oeverr_dgrhﬂ(at ®OPC. \Hydrazife Nydr]a& N 3Nag@H0.23 namol) was

a@%’?%tzqwgﬁg%?etalé: ?E 'sﬂuﬁ%n?gv_a%‘s wrgg%r) anmgg‘diﬁ‘g%(?q hté’r &0 °C. The

rqﬂubny Isplubert daf|quenched witil bl-Ph diliytbd with @tOiAGowild:fﬂtérﬂﬁi through an
%lgxt E@BF\W el ur(u}?fI s(])'lgd%h BRI, ahd t%ﬂﬁa{eamég—)

stirred overni ght MeOH was_ renoved
camentrtateéi athreduge mcimt Wﬁsmgf'%v'e@w@ee\ﬁﬂtttﬁg with a gradient of 0 to
7@@)@ GROAE M ﬁ@kéﬂ@ls to ’éhsrdtﬁétdebira@ pRidRet @Rirag B62Q) WBE-MS (M+H =
ltered, washed with H20, and dried under vacuumto
Q?f%t?sﬂ’ EKE’ Be3| red product (215 ng, 74 %. LC-MS (M+H
= 453, obsd. = 453).

Example 58: [4- (5-Am|no-[1 3.4]loxadiazol-2-yl)-5- -ﬂuoro-phenyl) pvrldm-3-yl]-

( 2-ﬂuoro-4-|odo-phenyl)-amme

ol

i
N\O

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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I nternedi ate 16:
3-(2-Fl uoro-phenvl)-5-(2-fl uoro-4-iodo-phenyl am no)-is
womiocoriosed ¢ acid hydrazide 72 WO 21) 1) 7/ 123938CT/US2007/009456
PCT/US211117 /11119 4 5 6 -73- NH2 HONOF \ N F N
1,1 -carbonyl diimdazole (21 ng, 0.13 mmol) was added
to a solution of 3-(2-fluoro-
phenyl ) -5-(2-fl uoro-4-iodo-phenyl am no) -i soni cotinic
acid (40 ng, 0.09 nmml) in DMSO (1 nlL), and stirred
overni ght at 60 C. Hydrazine hydrate (13 ng, O0.27
mol ) was 5 added, and the reaciq.on solution was
stirred for an additional 4 h at 60 C. The reaction
sol ution was quenched with HZO diluted with Et OAc,

|sooiummam1tled The cr ude product was purlfl ed via
Bi otage eluting with a gradient of 0 to 70 %EtOAC in
exXJMd Y afford the deS|red product (22 ng, 53 9.
H = 10|467, obsd. = 467). Exanple 58:
oxadi azol - 2-v| ) - 542-f | uor o- phenvl )"’
vl ] fl uoro-4-iodo-phenyl)-amne NH2 N~
O FnN \ > 15 Phenyl cyanate (6 ng, 0.05
mol ) was added to a sol ution of
13° (:Qrbfohyllaﬁratd@helﬁxm i, 043 mmol) was added to a solution of 3-(2-fluoro-

ho-S E 80 RIBIHANAR) SSNEGM QLG (A% Mol 2647k n
Dm&‘orm gm)hand stoed m&errp)glntaatlﬁoe’c T,Tmmmsmm iaoetatm (89t ment. 15 mmol)
nc t t
EB BBy o A B e 805, e
rezfction doluhen gasiquedchmdbalitic Hz@lellmgq wsh B}@Ac;_@cm;te(rmmraugh an

E?ggluagﬁﬁg\g fﬁ%&llﬂ?@ Ivas \AE‘;?NE@ dsath%t%Az:S ahd thé fihrateSnds3

concentrated. The crude pro uct was purified via iotage elutlng w1th'_2 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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7.30 (m 3H), 7.14 (s, 2H). 73 WD 21)1) 7/ 123936
PCT/ US211117 /11119 4 5 6 74 Internediate 17:

W®2(024H980Or 0- 4- i odo- phenvl am no) - 5- (2-f | uor o- pPEnY$007/009456

isonicotinamde 2ZNo F \ NF I NI/ 1

1,1 -carbonyldiimdazole (70 ng, 0.43 mmol) was added
to a solution of 3-(2-fluoro- 5

phenyl ) -5-(2-fl uoro-4-iodo-phenvl am no) -i soni cotinic
acid (130 ng, 0.29 mmol) in DVSO (1 nL), and stirred
overnight at 60 C. Ammoni um acetate (89 ny, 1.15 nmol)
was added, and the reaction sol4djon was stirred for
an additional 4 h at 60 C. The reaction solution was
quenched with H2O, diluted with Et OAc, and filtered

t hrough an Extrelut columm. The col utm was washed
with EtOAc, and the filtrate was 10 concentrated. The

L ud ; 54 8085 on8 8- BieRlcR g S reinyi) L4185 WarhBri Isilanyi-

ddedl to a solution of
~Neodey phenyl am no) - 5- (2- f | uor o- phenyl ) -

: 8 ng, 0.17 nmol) in dioxane (2 nlL)
res solution 20 was stirred for 3 h
at roomtenperature. The reaction was quenched with 2M
nE@liithunel (28 jur,re8 M r THS, oronuwirasl) whbeadded s aaolution of

B £l s BB B8mon a3 a0
ana shiedd vortdo reintds,. 3-@Blubhe4fiodd-pladre/laminol-6+(2dibrapleshyl)-
is?o%ié%liirqglj\i rile 9200 nr18C 685%%80 wggead%regf:élp& {h%t r%smﬁg @@En&gwas 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-
yl)-pyridin-3-yil-amine

H
N—N
Il
N/

N
B
2

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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with MeOH and dried under vacuumto afford the desired
product (60 ng, 80 %9. LC 25 M5 (M+H = 434, obsd. =
W@ 30bYy/123646 WO 21) 1) 71123936 PCT/ US211117 / 11119pd1/6SBH07/009456
-75 Exanpl e 59:
(2- Fl uor o-4-i odo- phenyl ) -f5-(2-fl uoro-phenyl)-4-(5-tri
methvlsilanyi 1 Hf1l 2
3ltriazol-4-vl)-pvridin-3-vil-amne H NN NS\ FHN
\' FNI/ I 5n-Butyllithium(28 L, 2.5 Min THF, 0.07
mmol ) was added to a sol ution of
(trimethylsilyl)diazomethane (3g L, 2.0 Min THF, 0.07
mmol) in THF (1 mM-) at 0 C, and stirred for 20
m nut es.

o R BB 5 BET Yo B Fa EFb SB U e cr ot

7% be Ex@Adirt hevginee lteibifand thadesitéd preductd@angi Gghie) as arystiaw solid.

LESUBSIAHL S1p AR S O L b1 A Bt c2 o

1EX 7.4 (rh, tia), 7088 (nTiaH)c 628r(m, BES, TS Kie dH) 690 &, Ok,

and the filtrate was concentrated. The crude product
was purified via Biotage eluting wth a gradient of O
|to 75 %tEt OAC in hexanes t? ?fford t he .desired product

b"b 4- vI) pvr|d|n 3- vII-amne H N-N N FH
OH (50 L, 2.0 Min HO 0.09 mmol) was added
&fla ol ution of (2-fluoro-4-iodo-

phenyl ) -[5-(2-fluoro-phenyl)-4-(5-trinmethylsilanyl -

H[1,2, 3]triazol I ridin-3-yl]- .
To a[ stirring s!:lutlon of 2-ﬂuor¥>— -|op oanlhne (5 g,y ‘] 1 mmol) in dry ether (20 mL) at —
78 °C, Butyl lithium (2.5 M in Hexane, 25 mL) was added dropwise under nitrogen.
The mixture was stirred at —78 °C for one hour. Liquid 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)].

lntermediaté 20: 4-ghloro-N-[2-ﬂuoro-4-(trimethylsilyl)Qhenyllgyridin-3-amine

F Cl

H

Cf ”fﬁ

s N7
/

To a solution of 4-chloro—3—iodopyridiné (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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20 amne (10 ng, 0.02 mmol) in MOH (1 L), and
stirred overnight at 50 C. The reaction was quenched
wowdohvisasa_ NHACI, diluted with Et OAc, and fi | pEr/E82007/009456
t hrough an Extrelut colum. The col um was washed
with EtOAc, and the filtrate was 75 WO 2007/1123936
PCT/ US211117 /11119 4 5 6 -76 concentrated. The crude
product was purified via Biotage eluting with a
gradient of O to 75 %EtOAc in hexanes to afford the
desired product (6 ng, 69 %9 as a yellow solid. LG M
(MtH = 476, obsd. = 476). "H NMR,. S 8.51-(s, 1 H),
8 19 (s, 1 H, 7.62 (dd, 1H), 7.44 (m 1H), 7.38 (m
7.28 (m 2H), 7.19 (t, 1H), 6.99 (s"1H. 5

tﬁgf%tg%m%g i iebhRE 3ol BLLINbSb) Hedi DL F20%

E2OALrtexend (9.88%0B1N inﬁem(a@ebto gifiord deaied adqlPQﬂﬂ/ 18100 &0.1%).
L@Mswe}ho%}A rt7e‘31Emn$%bél 265 (LW (2.5 Min Hexane, 25
-) was added dr opw 'se under nltrogen 10 The m xture
vvas stirred at -78 C for one hour. Liquid TMSCl (13.8
m., 105.5 mmol) and DVAP was added into the m xture.
Géreralgactddore fmSuabikiodegbling: warm t o anber tenperature
over 5 h. The reaction was then quenched with slow
(Ritd, Si.;,0Bray, NeS3NWu4 X.;riing, @xdSmdi, P8 Gri) AnTHahemxt ur e
was diluted with ether and washed with water, brine

%299% 8% H5%r2§€ﬁ) The pur e product was obt ai ned by

g 215 AQre-4 14- 2I-(| _. gol-3-§l{pvrldm-
gm-a)ﬁme Inter rredl ate 20
4-chloro-N-f2-fluoro-4-(trinethvlsilvl)uhenyllpvridin-
3-amine FHA/~MN -1( N\ IS N 20 To a solution of
4-chl oro-3-i odgpyNidine (1.37 g, 5.73 mmol) in dry
t ol uené as added sequentially Pd(OAc)2 (122.5

ny, ac-BINAP (0.34 g, 0.55 mmol), CS2C33
(8.9 , and
2-I Npethylsilyl)aniline (1 g, 5.45 mol).

The' mxture was degassed with nitrogen tw ce. The
m xture was then refluxed at 130 C wunder nitrogen for

43@9%%’32%[%Hﬁﬂrrg-i(-t(t%%%ﬂ'\tﬂﬁsstlyr)phetn% ]S)grlcfl rrtl % émﬁtef(l7b}11rg?6 %4 mmol) (0.95
g, 6.8 mmol), Tris(dibenzylideneacetone)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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25 Et OAc, washed Wth H2O, brine, dried over anhydours
Na2SO4. The organic phase 76 WD 21)1)7/123936

w36 117 /11119 4 5 6 -77 was concent r at BoT/Esa07/009456

the resulting residue was purified by flash col um
with 20% Et OAc-Hexane (0.3% Et3N in Hexane) to afford
desired adduct (1.14 g, 70.1 %9. LC M5 [Method A rt:
6.14 min; mz: 295 (M+l)]. 5 General procedure for
Suzuki Coupling: (Ding, S.; Gay, N S.; Wi, X ; Dng,
Q; Schultz, P. G J. Am Chem Soc. 2002,

124, 1594-1596.) Internedi ate 21yg.
(2-Fluoro-4-trimethylsilanyl-phenyl)-[4-(2H pvrazol -
vD-pyridin- 3-vlil-amne -N N FH \ N\ S &N 10

T3 a%%ﬁ{g%(%%lu%ooat% trqyglé fagglt n§/| byl é%rg'bﬁﬁ%o; B Yrdin--y1-

arhiries (46 rbgmyhlndenlasac@cwh@@nﬁéwaa@ddnﬁd@b (2M2 .27t wdy, 0.41 mmol)

| dr?ofwg il )égl% w% ?ﬁ'ﬁéot M R ot aRé nﬁxth#@'ﬂv&@ {HN diBted with

and cesi um car bonat e CéZ
h&anﬁm\ra}shﬂémthchl@wdéw %nated. Biéng and gige a!ﬁw?eg@ The
O}Matn% ﬁ%ééeﬁ&ébg&d%ﬂfratggr?d&ﬂahf&h% lodiite Wass dpues sed
fore a i on an ro
cmwatqwephmwmaeg%%a et rigdugt 'ﬂ%‘%d'%@égé%%@t L&Mﬁ [Method
ARHX 5 Beming EVE BB (Ma-1hjot avapped with silica gel and
applied to chromatography in silica gel. The desired

product was obtained in pure form (63.2 ng, 639 .

I\/S: n12 327 (I\/H) 20 General procedure fo
' o -(trimethylsi I)phenvl]ammo}lsomcotmomtrlle

(2 FI uoro 4 |odo phenyl ) -f4-(2H pvrazol - 3-vl) - pyri di n-
yll -?am Re\f‘j NH F
/Sl

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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H NN77 WD 21)1)7/123936 PCT/US211117 /11119 4 5 6
-78 To a solution of
W@ 200Fh28980- 4- t ri net hyl si |l anyl - phenyl) - [ 4- ( 2H pRCEES10086009456

yl)-pyridin-3-yi]- amne (45 ng, 0.14 nmol) in DCM

(0.5 nm) was added 1ClI (2M 0.21 m, O0.41 nmol)

dropwi se. The m xture was stirred, at RT overnight.

The m xture was then diluted with DCM and washed with

Na2S203 (10%, water, brine and dried over Na2SO4. The

5 organi c phase was concentrated and the resulting

resi due was applied to chromatfgraphy in silica gel

to afford product in 39%yield (52.4 ng). LC M

[Method A rt: 5.43 min; mz: 381 (Mt1)3.

I nternedi at e, 22:

3-ff2-fl u@lr (tr| nmet hvl si | vl ) phenvl | am no}i soni coti no

n|t|E|Ie rSi N 10 . /

4 c Ior quoro 4- (trimethylsilyl)phenyl]pyridin-
2’2 mg, 0.41 nmmol), Zn(CN)2 (49 ng, 0.41

-n and Ph3)4' (48 ng, 0.04 mmmol) were di spended

into a se tube equipped with a stirring bar. The

t b .
ST R SRR Pl PN S0 0, Mo
cl(nlﬁndé.}ZB Mige0.58 mingl) Lared sediurh @ato@dBéitmg,SDS@Tﬂml) wzfendlsroended

|
é@% f%%g%gf %gﬁ%ﬁ )\(c\{?tﬁl:agst\ll\rggg Bar. St;% s%!?urBe :ﬁéeg@aﬁ‘:@ by vacuum
ang s Arging w'tﬁmté?ge@rfareedrm%ﬂb@%er adgifigryof §E94:’S (3 mL).
Tﬂé gl"ﬂﬁ'ﬂu?e B3 $Raltdisat QR0 CEITHF &8l dayid aheesikiuire @ s dilaieduveth

oA 0 e S5 RO 30 8kl Bt i

chMadrih@teBHCI ta pHb <711 anidiwastied withGB O e ak@ous layer was dried to

I nt
TR A SRR e B RRPE I PFP
N The title conpound was prepared from
3- {[2 fI uoro-4-(tri met hyl si | yl ) phenyl ] am no}
Example 63: N-(2-fluoro-4-iodophenyl)-4-[5-(trimethylsilyl)-1H-1,2.3-triazol-4-

yllpyridin-3-amine

N-
1

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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i sonicotinonitrile according the general procedure for

i odi nation nentioned above. LC/ Ms [Method A rt: 5.00
wWorRey/1m93z6 340 (Mrl)]. 25 Exanple 62: PCT/US2007/009456

N- (2-fl uoro-4-iodophenvl)-4-(1Htetrazol -5-vl)pyridin-

3-amine 78 WD 21)1)7/123936 PCT/US211117 /11119 4 5 6

-79- NENHN 7N FHN | N

3-[(2-fluoro-4-iodophenyl)an no]isonicotinonitrile

(100 ng, 0.29 nmol ), amonium chloride (28 ng, 0.52

nmol ), and sodium azide (35 ng, 0.54 mmol) were

di spended into a seal tube equy (Eped Wth a stirring

bar. The seal tube was degassed by vacuum 5 and

recharging with nitrogen three tinmes before addition

of anhydrous, DMF (3 nL). The m xture was heated at

100 Cfor,\t ee days. The mxture was diluted wth

saturat edi/NaMCOB and washed with Et OAc. The aqueous
acidified with concentrated HCl to pH < 1,

Al th Et OAc. The aqueous | ayer was dried to
red product. LC/MsS [Method B: rt: 6.008
;983 (MF1)]. 10 Exanpl e 63:

I\I-(2 f1 uor o- 4- i odophenyl )-4-r5-(trinmethylsilyl)-1H1,2 .

& ﬂddr@a%déphéﬁlyl)W[lsL(mrnetByanymeHH 2 B-thbzd\W4SyI]pyrifint3-aiNine (20

fé)%ﬂ} Tﬁlvy]a c#ﬁe,d -E@ e}ﬁsolwsd' ﬁﬁ%gﬁt ??‘@gé@ ogg rrz[gol% THF (0.5

nmmqn 5 Haydnl Tha mmﬁemas?@nmq wih MeQitanil ngusplidesido prfawith acidic
%@ ftgé\ﬁ?)g'a‘cl\ﬁ%‘ hift'a FQ ﬁh%ﬂtrmer\rva’g cShdentrated to glve pure groduct

am noj I soni coti nonj tri |
(g5 nto, P9%). LC/MS [Method rt: 0.40 min; m/z: 381 (M+1)].

intermediate 24: 4-chloro-N-{2-fluoro-4-iodophenylipyridin-3-amine

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

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
' mentioned above. The resulting trimethylsilylated compound was then ;ubjected to the

80



5

10

15

20

25

nmol ) was then added into the solution. The reaction
was allowed to warmto room tenperature and proceed

wo coo7ntavee days. The mi xture was dil uted w th ethes20ane)94s6

washed with saturated amoni um chl ori de sol ution,
water, and dried over solid 20 Na2SO4. The organic
phase was concentrated, and the resulting residue was
applied to chromatography in silica gel to give the
desired product in 40%vyield (27 nmg). LC M5 [ Method
A rt: 0.40 min; mz: 454 (Mtl)]. Exanpl e 64:

N- (2-fl uoro-4-iodophenyl)-4-(1Hgd, 2, 3-triazol -4-vl)pvr
idin-3-amne 79 WO 21)1)7/123936 PCT/US211117 /11119
456 -80- HNN FHNNMN

. N-(2-fluoro-4-iodo -4- [ 5-(trinet Lyl -
qdireton sERAa) SrS5 SO APt ahhiaidE pa othg Xhig cfppounc.
Lo S ) Matteocabldech. 48 tron;am&oB8t(Mart)of  NaOH ( 3. 5 ng, 0.088
mml) in THE (0.5 'nL) for 5 days. The m xture was
diluted with MeOH and neutralized to pH7 with acidic 5

After f||trat|on and the flltrate was
athvi-is0xs / " d ﬂ _-|odo-

ahq,ys [I\/lethod A |t 0. 40 m n; n12 381 (M 1)1
Tnternediate .

24: 4-chl org=0®42-f | uor o- 4-i odoohenvl ) pvridin-3-amne F
H C NI title conpound was prepared from

[ )phenyl ] pyridin-3-amne according the
loc,e ure for iodination nentioned above.

G/ VS [I\/bth'&d B: rt: 6.28 min; mz: 349 (M+1)].

Exanpl e 65: _
Tre-ttepormpopndovis: preeakad)acPardinpHhg saEeoprogegyre aoere d R(MS
[Rrelda RM:ME51 dain;h/zZNadb (- 1Y).

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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N The title-conpound phenol was prepared from
4-chl oro-N-[ 2-fl uor o- 4-

w@ taornzaved hyl si |l yl ) phenyl ] pyri di n- 3- anmi ne accopdi/ogRodn009456
t he Suzuki Coupling conditions .20 nentioned above.
The resulting trinethylsilylated conpound was then
subjected to the 80 WD 21)1)7/123936 PCT/US211117
/11119 4 5 6 -81 iodination condition (see general
procedure above) to afford the title conmpound. LC/ M5
[Method A: rt: 4.48 mn; mz: 381(M1l)]. Exanple 66:
4-(3 -82-

5- Di met hyl -i soxazol -4-vl)-pyridin-3-vll-(2-fluoro-4-io
do-phenVvl) 5 amine NO F HNN The title compound

R T e e e e
valgenyererdeiaymined MERESLIE @5 FBOWR dmyalle ANCRIUMTEE:)Where "+
.nhr&ﬁh&' I kil s Baamr'\éﬁtﬁn KIN28e» Hehdavdd ncmugpaémr&céquan

onpbgenous, - fluorescence- based assay.
255 andiaboye @MNE and< ol mdtﬂtaqud@lsoe‘@i'é?ﬁ:%bqvés%ﬁh%c e
energy transfer to probe for phosphorylation of ERK1L

A§¥a)|2rE_K1’um-U?Q:eﬂ rBlifc?dtioh ae8ays PATR Ritep described in
€ TolT oW ng nstrtrtutively active MEK-1EE.(150

Mwhgll%blo)w casl (1585-cel&RaIIY llcmhemawghgahbmam (2000 ebi/wdll), or
I n acC L . ..

e 25 WAELD P RO A, D ol i 5o vo
plates Exsning) in@roetit matiad AEY! WIthn‘rQ‘ib ifetal lsovirmheenugt, 2mM glutamine
fc%r?é% MYe@léé.EEZ EQ/II W th 1'63)9 fétﬁm&f ﬁ@éeﬁu?ﬁ\(@ @ﬁnl\ﬁf’ Efu'té}hme for

Ki nase Tris
AgFEBamy cmwrm/pwmgzlt atLSm 'D‘ﬁrhlﬁﬂ@'f'f905°{ﬂ\ﬁ3%3“!ﬁ(9!??t°rt Jﬁ*ub'tms
wekd é%)rlagil‘}r&ﬂ@fétdrlﬁﬁ b6% Bisd af BYS$3qubhtiy B@deﬁﬁ’@ Ak ctaE@ in growth
i ncubat i on nme rea addi
masiia, [to gpachatial i Ganeralgn iPI%%r(gE@B‘SCﬁM%%F.C& w?fe Eubitpd for 4
dE{T i, the pleSénBEAT aettest compdurids anid the poliferatibn eas apaotitated using
ant | Per
R AT 16 A5 PRGN B sy v
sh@vGirUBable Rl. avlesinsed-8, adierat-ed” mdlcates ICso values below or equal to
3uM, “++” indicates ICs values below or equal to 25pM and above 3uM, and “+

indicates 1C5, 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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25 on a plate shaker for 30 m nutes and the

phosphoryl ati on of the ERK-2K52A substrate
worzmsaeesk by honogeneous tine resol ved fl uor eseenug2007/009456

was

(HTRF) at 340 nm excitation and 665 nm ( Europiunm) /
615 nm (APC) em ssion filters on the VICTOR V

fluorescence plate reader.

expressed as a ratio of 665 nM signal

Phosphoryl ation is

x 81 WO

21)1) 71123936 PCT/US211117 /11119 4 5 6 -82 10,000 /
615 nM signal. To assess the inhibitory potential of
the conpounds, |C50- values wergsdetermned. . Results
are shown in Table 1, colum 2, where "+++" indicates
| C50 val ues bel ow or equal 3M "++" indicates |IC50
—val-ues—bel-ew-or—egual—25Mant—abeve—3M—apd——+
E?‘ﬁ"d‘PFa}%s 185 va ues""ﬁ'Bove 25405 Adsay Vil Tumpr
AL ufcuatuunao_ D\'\Il‘ <€) Wir+rne—coton 026
Et‘i@é’l?”cf | sIR&I1)E huah el anorErFia*E'”A37E (2000 Tol
W L RS romelpanceat g MakaCa 2 Tet 1
E cells ++E|LII) wer e platederV\,hlte, 96 wel |
ThRLES13 CoT L) [T grpM T fedi g DVENT W T T0% Tl et al
owbne serum 2nM glutam ne| for C26 gnd M aPaCa-2,
ERBGhpiRPM | W G T0% T et ak bovijne saLum [ZmV glutamine
for 10 AB75) and tultured ovyernight at| 37Cin a
ExefmptE 15 8d, 3% COP 1 newbatorl. InhAkbItdrs were
seriallyldiluted | n 100% DMBO and subsequently added
Bxamiphe1€¢l | s++H n growe+ nedi a, 6 redch a+++nal
concentration of D.25% DMSO! The cells were incubated
Example 1days +i+#t+ t hg presence |of the test cormpoundy and
the proljferationlwas quantiltated using the ATPliite
Exemplepi 8| i f ertat i on ki t-+¢Packar dy*+HResul ts bf+t he |cel |
proliferation assay are 15 ghown in Table -1 colymms
Exampleh@r e "“w+" | ndi ¢ates 1|C50 Wl ues bel dWor dqual
to 3M t++" |ndicates | C50-values—bellowor—eguaHl to
EX8MPiE0 abovie+3M | and " i|ndi dttes 1050 VAT ues |above
25M—Jable 1 Restts—of— MK —enzyre—assay—and—aRor
Eé‘émp"i)?& eridti oh asddys Exanpl'd MEKL C267A375
M-aPataz AP+ t—+++—++—H++—++ EAQW. ++
E ?—Tp%r 2 Exéﬁ-'p e B ++I T+ 44+ +47 7 Ex mpl e P N
Example 23 Exanple P T Ghh DXanpr gL Tt
+++ " +++
Example 24 +4+ +++ +t bt
Example 25 -+ +++ +++ +++
Example 26 ++ +++ +++ +++
Example 27 +++ +++ +++ bt
Example 28 +++ NT NT NT
Example 29 +++ et et F4+
Example 30 . +++ NT NT NT
Example 31 +++ ++ +++ ++
Example 32 ot +t -+ +++
Example 33 et et +++ bt
Example 34 et A+ +++ +++
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Exanpl € 7 +++ +++ +++ +++ Exanple 8 +++ +++ +++ +++
Exanpl e ++ +++ +++ +++ 82 WD 2007/ 123936
wEFONUERN7/ 009456 -83 Exanple 10 +++ +++ +++PGEHES2007/009456
Exanpl e 11 +++ +++ +++ +++ Exanple 12 +++ +++ +++ +++
Exanpl e 13 +++ +++ +++ +++ Exanple 14 +++ +++ +++ +++
Exanpl e 15 +++ +++ +++ +++ Exanple 16 +++ +++ +++ +++
Exanpl e 17 +++ + ++ ++ Exanple 18 +++ +++ +++ +++
Exanpl e 19 +++ +++ +++ +++ Exanple 20 +++ +++ +++ +++
Exanpl @ 21 +++ +++ +++ +++ Exanpl e 22 +++ +++ +++ +++
Exanpl @ 23 +++ +++ +++ +++ Exagpl € 24 +++ +++ o+t o+t
Exanpl e 25 +++ +++ +++ +++ Exanple 26 +++ +++ +++ +++
Exanpl e 27 +++ +++ +++ +++ Exanple 28 +++ NT NT NT

Exanpl e 29 tit ittt Exarpte—36—+++—NF—NF f f NT
ERgmRI 31 +E +4 +++ Fanple 35V Eit daq A Exanpl e
é%-H+4n++ﬁ:Bmmﬂ"§4+-%4yT+ﬁ-WT"“V@

$ATBPA0p 336" PCT) Us2l117 (1111974 56 -84 Exanple
EXample 37| 4t | 4+ e oy
Example 38 +4 +++ +++ ++
Example 39 +++ + NI +
Example 40 e+t +t o+ +++
Exampie 41 4+ ++ +++ +++
Example 42 +++ ++ +t o+
Example 43 +++ +:++ 4+ ++
Example 44 +++ +++ +++ +++
Example 45 +4+ ++ +++ s
Example 46 +++ ot +++ P
Example 47 +++ Fh e+ et
Example 48 +++ +++ +++
Example 49 RS et +++ oot
Example 50 +++ A+ bt +++
Example 51 +4+4 ++ +++ ++
Example 52 et ++ 4+ 4+
Example 53 +++ +++ 4+ ++
Example 54 g ot - ot
Example 55 +++ 4+ e+ ot
Example 56 et + . T

| Example 57 -+ et +++ -
Example 58 S e oot +++ .
Example 60 4+ +++ ot S
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Exanpl e 36 +++ NT NT NT Exanple 37 +++ +++ +++ +++
Exanpl e 38 +++ +++ +++ ++ Exanple 39 +++ + +++ +
weExampe3d0 +++ +++ - +++ +++ Exanpl e 41 +++ BGFUS2067/009456
+++ Exanple 42 +++ +++ +++ +++ Exanple 43 +++ +++
+++ ++ Exanple 44 +++ +++ +++ +++ Exanple 45 +++ ++
+++ ++ Exanple 46 +++ +++ +++ +++ Exanple 47 +++ +++
+++ +++ Exanple 48 +++ +++ +++ +++ Exanple 49 +++
+++ +++ +++ Exanple 50 +++ +++ +++ +++ Exanple 51
+++ ++ +++ ++ Exanple 52 +++ +++ +++ +++ Exanple 53
+++ +++ +++ ++ Exanpl e 54 +++ ggtt+ +++ +++ Exanple 55
+++ +++ +++ +++ Exanple 56 +++ + ++ ++ Exanple 57
+++ +++ +++ +++ Exanple 58 +++ , +++ +++ +++ Exanple

A0 44+ 444+ bt o 84 WO ) 1) 71123926 PEH-US241117
Exanmpledy| 5 g++-g Exar'ﬁﬁ'l e 61 ++FF+ +4+ +7FF Exafpl e
ER') -I-I-l-.l. R i Ev | e - +——— e E d.llpi i 64

Xampple 82 |, ity Exan‘pTe 65 | +++ T++ +4+ +++
Example 63 4+ - - +
Example 64 +++ ++ +++ : +++
Example 65 +t +++ ++ +4+
Example 66 4+ 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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Exanpl e 66 +++ NT NT NT Exanple 67 ++ NT NT NT

Exanpl e 68 +++ NT NT NT Exanple 69 +++ NT NT NT
waxamtme3«@0 + + ++ + In vivo efficacy eval uat i BOT/UT20ND009456

growm h inhibition in A375 Xenograft studies

(Mal i gnant nel anoma nodel) Mal e nude (nu/nu) mce (100

total, 24-26 g body wt) were purchased fromCharles 5

Ri ver Laboratories. Animals were injected

subcut aneously above the right foreleg with 5 x 106

A375 cells in 100 ul of PBS. Tunors were neasured with

calipers 4, 7, 11 and 14 days_@gter cells were

i mpl anted. Tunor length (0 and wdth (w) were neasured

and tunor volunme was calculated with the equation

ol S P et P RS e B oS

referaricet i e the 10 animals were sorted into 6 groups so
that each group had the sane nmean tunor volunme. The
vehi cl e used for dosing the conpound in suspension was
10% Tween 80 in water. Treatnents began on the
afternoon of the 16th day after cancer cel

i njections, which was designated as Day 0. Tunor

vol une and body wei ght was neasured for each 15 ani mal
3 tines per week until Day 14. On Day 14, all aninmals
wer e eut hani zed, tunors renoved and wei ghted. The
conmpound of Exanple 2 produced tunor regression at a
dose of 10ng/kg and significant tunmor growth
inhibition-at a dose of 0.5 ng/kg. 85 WO 21)1)7/123936
PCT/ US211117 /11119 4 5 6 -86 The entire teachings of
all references cited herein are hereby incorporated by
reference. 86 WD 2007/1123936 PCT/US211117 /11119 4 5
6 -87- CLAIMS 1. A conpound of Fornula (la),
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Y~-RL Y HNFornmula (la) X5 as well as tautoners,
phar maceutically acceptable salts and pharnaceutically

w@edorAEsosker i vat i ves thereof, wherein: rings A eamugoar/e94s6

optionally and i ndependently substituted at any one or
nore substitutable ring carbon atons with hal ogen
trinmethylsilyl, cyano, C -C6 alkyl, Cl-C6 hal oal kyl,
C2-C6 al kenyl, C2-C6 al kynyl, Cl-C6 al koxy, Cl-C6

hal oal koxy; or 10 phenyl wherein the phenyl is
optionally substituted at any one or nore
substitutable ring carbon atonsgpnith hal ogen,
trimethylsilyl, cyano, Cl1-C6 al kyl, C,-C6 hal oal kyl,
C2-C6 al kenyl, C2-C6 al kynyl, or Cl-C6 al koxy, Cl-C6

changal koxy;  X'is Nor N-aQ Y is independently

selected fromNR, CR, S or 0, whereby at least one Y
is NR; 15 Rl is selected from hydrogen,
1111 ARl S, Fofhai) Kyl 06, (O OR6,  NRTFS,

SR6, NR7S(O (OR O R6, NR7C(O) NR7R6,

NR7C(O) OR6, NR7C(O C(O OR6, Cl-C4-al kyl-NR R*,

Cl- C4- al kyl - het erocycl oal kyl or Ci1-C4al kyl - (O?')u
R6,, R7 and Ware independently sel ected from hydrogen,
Cl1-C10 al kyl, C3- C 0 20 oal kyl, aryl, heteroaryl,
het er ocycl oaI kyl , 9&(0) CR” , Cl- CAal kyl -

OR, Cl-C4-alkyl - NR' R" -al kyl - het er ocycl oal kyl
Cl-A4 al kyl - ((R')" orH C1- al kyl -C(ONR R", wherein
sai d al kyl, cyckoal k het er oaryl ,

het er ocycl oal and I'I%/P het er ocycl oal kyl is
substituted o bsti t&ted? or 87 \ROraly (1223936
PCT/ US2007/ 009456 -88 R7>and R6, can be taken
together with the atomto which they are attached to
fores \Aaallélasttautbn[bf@;mﬁaahad%&tiﬁhw aed(‘jaﬂtatﬂé shied %{@ﬁb{&h'lageutlcally
rin ubstituted or unsubstitute

R gcm‘;eFﬁgg'%évgg%%%e lief‘rley sel ected from hydr ogen

Cl- C6-al kyl - or aryl, wherein
rings A and B are optionally and independently substituted at any one or more

substitutable ring carbon atoms with halogen, trimethylsilyl, cyano, C-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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5 said alkyl or aryl is substituted or unsubstituted;
or 'R and R' can be taken together with,the atomto

wokioch29bey are attached to form a 4 to 1 0- nEChES®A7/009456

het eroaryl or heterocyclic ring, each of which is
substituted or unsubstituted; and nisOto2. 10 2. The
conpound according to claiml, wherein rings A and B
are optionally and i ndependently substituted at any
one or nore substitutable ring carbon atons with

hal ogen, Cl1-C6 al kyl or phenyl wherein the phenyl is
optionally substituted at any ogg. or nore
substitutable ring carbon atons with hal ogen; 15 Rl
is selected fronthydrogen trinethylsilyl OR6, NR 7

R6 RR ng%}j’( be tak%Rt %ﬁﬁﬁm tSeI I@élr%h%%ie) attached to form

Cl- é:]sbtoaiIOkrylbmbe)lecthleiBmM ocb@pmycllmnma&hwwm s substituted
C %uﬁ%t{?ﬁklf@(ﬂ R*', Cl-C4-al kyl -heterocycl oal kyl, or

O)NR” R: or 20 R and R6 can be taken
t ogﬁt Bﬁ& FWeIrQ |ﬁd%%eﬁ&@rmytééléﬁtécpﬁow}ﬁmr@g”@n @I@C&m of @ryl, wherein

form ero ic ring wth 1 or

at oﬁé'da?H‘&" Gb?fygl*?a?‘tbﬁt'té'tﬁdom)a/i‘frﬁwsmﬁwg’ # and R ar e

o1 B89 2o P 8 e B PR e acnes o forr

at t achted O-mefriierad RGewaby! ve hbteresychietieg,omaebl of evhighig substituted

Wi t r and optionally an 0 atom 3. A
con%ééﬂgd)ubo LE%rnru a (1), 8B WD 2007/ 123936

PCTUs#084 009456 -89- YRR2ZY HR3 RNR4 Formul a
(1) as well as tautoners, pharmaceutically acceptable

sal and\ﬂ%har maceut i calc]% active derivatives
@p

2t herTBGfeOMGRLPE dFeordinggto; e MMy sel ected from
NR, CR' or 0, whereby at least one Yis NR;
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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5 R is selected from hydrogen, Cl-C6-alkyl, OR6,
NR7RO, SRO, NR7S(O(OR, NR7/C(OR6, NR7C(O NR7R6, or

WOBITILIPERG; R2 i s hal ogen; R3 is sel ected fromTZUS2087/009456

or I; R4 and R5 are independently selected from

hydr ogen, hal ogen, C1-C6 al kyl or Cl- 10 C6 al koxy,
wherein said al kyl or al koxy is substituted or
unsubstituted; R6, R7 and RO are independently

sel ected from hydrogen, Cl-Cl16 al kyl, C3-C10
cycl oal kyl, aryl, heteroaryl, heterocycl oal kyl,
Cl-Aai kyl -C(O OR , Ci1-C4al kyl ﬁ{? or Cl-C4

al kyl -C(ONR R', wherein said alkyl, cycloal kyl, aryl,
het eroaryl and heterocyclyl substituted or
unsubstituted; or 15 R7 and R@,can be taken together
Wth the atomto which they ax,e?—%tq*ached to form a 4
to 10-nmenbered heteroayyl or YReteyocyclic ring, each
of which is substitut®Bd gi ungubstituted; and R and

Cl- C6- al kyl or aryl T ei Ny sard al kyl or aryl is
substituted or unsuyk ute Jhe romatnd)
according to cl a’m 3, R I8 selected from
OR6, NR R8 or SR6; R2 is selected fromF, d, | or Br;

R3 is selected fr F am .
nagB AT Pyt Rl e SR pf ppgmapoutcaty
200 Ac123038/apcTs e, WoeeHE6 -90 Re, R and R8 are

i ndependent |y sel ected from hydrogen, Cl-Clo al ky], i
C1- (sisanqggpendantty) @@qte@ﬁomﬁﬁﬁﬁﬁ’m O gwhereby at least one Y is NR;

Cl- 4al kyl - NR R!', wherejn [ I kyl kS ,
Subd & GBI aYRIEP A S B RF Al B S NBLSOIOIR,
t ak NROPQsRT IR'G(OJNRIRE, at KRTC@)@Rch they are
attached to form 5 a 6-nenbered heterocyclic ring
wi t IR?1s balogerNl at oms and optionally an 0 atom  which
is substituted or unsubstituted; and R and R' are
ei t Weris Bolectegdremdfldlods- al kyl . 5. The conpound
according to claim4, wherein is F;
R* andqqs are independéntly selected from hydrogen, halogen, C-Cs alkyl or Cs-

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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10 RBis I; R4 and R5 are hydrogen; R6, R and Wre
i ndependently sel ected from hydrogen, 01-Clo al kyl,

w@ioogd2mbkyl - C(OOR, Cl-C4 al kyl -OR or Cl- GACT/US2007/009456

alkyl-C(ONR R, wherein said alkyl is substituted or
unsubstituted; or 15 R7 and R8 form a 6-nenbered
heterocyclic ring with 1 or 2 N atons and optionally
an 0 atom which is substituted or unsubstituted; 6. A
conmpound of Forrmula (I1), RN Y ~4 H\ NI \ RBLR5
N R4 Formula (I1) as well as tautoners,

pharmaceutical |y acceptabl e salyg.and pharnmaceutically
20 active derivatives thereof, wherein, wherein Y is
either NR or O Rl is selected from hydrogen,

MR R bRy Rt e hi@hen. CIMB.o alkyl, C.-C, iyl

) GRS
21) Q(@@BS%@CMVIWDIQHCJEQMIHOAXNE’FB’, wheisin Raidj alkyl is
hal %%an}e@% dr%n%ﬁﬁﬁﬁ&tgg cfrr omdCd, For |I; R4 and R5 are

i ndependently selected from hydrogen hal ogen, Cl1-C6

al kK" g §¥learBe Blider1y, etﬂ\é}%m meseaw taw&n m@y %lré< Q%é(ched to form
is substituted or unsubstitu

i nd@fEMEERRETGd SiEresetystic f'?%ﬂ’f%ﬂo‘?ﬁ?g@r?‘”@i a@%’PHPW\Y ah O atom,
C3- @Hith rystbetiduted or umspbstititetigdmar yl |,

het erocycl oal kyl, -Cl-C4al kyl -C(OOR , C-C4 al kyl -

or (EIaﬁdeFR’kqﬂe—eﬂl(n@ hNRiIrBen ah@r-Ceallyhi d al kyl ,

cycl oal kyl, aryl, heteroaryl and heterocyclyl

58 UbSjet égn%d?ﬁ:i 4438 folddifdd, vierBn and R6 can be
faken together with the atomto which they are

att gghed:to form 10 a 4 to 10-nenbered heteroaryl or
heterocyclic ring, each of which is substituted
R3is I;

R*and R® are hydrogen;

R®, R” and R%are independenﬂy 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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or unsubstituted; and R and R' are independently
sel ected from hydrogen, Cl-C6-al kyl or aryl, wherein

weanod1z2d98g/l or aryl is substituted or unsubstiparn/es2007009456

A conpound according to claim®6, wherein 15 Rl is
selected from OR6, NR7/R3 or SR6; R2 is selected from
F, d, | or Br; R3is selected fromF, d or |I; R4
and R6 are independently either hydrogen or Cl-C6

al kyl;, R6, R7 and R8 are independently selected from
hydr ogen, C1-Cl10 al kyl, C1-C4 alkyl- 20 CCOOR, Cl1-C4
al kyl -OR or Cl-C4 al kyl -C(O Nk R wherein said al kyl
is substituted or unsubstituted, or R7 and R6 can be

-taken together with the atomto which they are

attaghed to form a 6-nmenbered heterocyclic ring with
| of Bhaleg%hs and optionally an 0 atom which is

substi t ut yhst it ut ed:; d 25 R d R
o BBl st a2 e he ompound. <
accoudi nehscl al ' ' : i . )
55y B hd Sl bl By Selboag o Agboer oy alkyi or o
R5 &k @lkoxur wiermsin ad alkyl erralkRy ia substided on gapubsjituted;

el ected from hydrogen, C1-010 al kyl Cl-&A4 al kyl -
Sc’:( of%ﬂ?am R@aeayingﬁgwensv S@f%&!ar% hV@P@?NF@%RC¥O alkyl, Co-Cro
whekgdiBalk@l 8y lHeydrohsi, hetistydddigl ©LCLARYLENO)OR' &a),-C, alkyl-OR’
or

5 R7 1.8 6-nenber.ed het i [
o e st o RE OB GBI BEASIE SHBSHEL o e an
I s $etesdiyci sdbsiitutad oubssulistitdeld; ®. A conpound of

Formula (Ila) or Formula (Ilb), RL NS1 R2N
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-Ce alkyt;

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.

The compound according claim 7, wherein

R?is F;

R3is I;
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10

15

H\ N\ RRS NR4 Fornmula (Ila) NR N NR2H \ N
R3LRS NR4 Formula (I1b) as well as tautoners,

w@barneosati cal |y acceptabl e salts and phar maceut/usab1/§09456

10 active derivatives thereof, wherein R is selected
from hydrogen, trinmethylsilyl, Cl-C6-alkyl, ORG,
C(OOR6, NRR9, SR6, NR7TS(O(OR, NR7C(O) Re,

NR7C(O) NR7R6, NR7C(O) OR6, NR7C(O) C(O) ORro,

Cl1-04-al kyl -NR R', Cl1-C4-al kyl -heterocycl oal kyl or
Cl-C4al kyl- (OR),,; 15 R2 is selected from hal ogen,
Cl-Co-al kyl or OR6; R3 is halogen, trinmethylsilyl,
Cl- C6-al kyl or OR6; 92 WO 21)1)7/123936 PCT/ US211117
/11119 4 5 6 -93 R4 and R5 are independently sel ected
from, hydr n. hal ogen, Cl1-CS al kyl or Cl- C6 al koxy,
V\heFr?éF% %GeQV‘P(r)QQ v al koxy is substituted or

oo Bok A BB eishc@Rl, SHe86g ol FREBOEE 0 allyt, C-Calky-

cy cE@) @R, C1 e adlkyl-08t or Ga@lalkyh@(@mﬁb’l whblej saiChikghis

alk 5 OR Cl-C4-al kyl-NR R",
%)lz\bs%@eﬁjgﬁeter ocyc%a kyl, Cl-C4al kyI (O?' )" or

Cl 04 al Igal -CéﬂO) NR R', wherein said al

cycFo BreppBeted| hetﬁaca?'tfcyego\auﬂkyﬁ or 2y atoms and

al k;bbhdﬂ%l]l? faﬂ@ akara)| Uihith isSsubishisitéd ort wdbubstituted.”

unsubstituted; or R7 and R8 can be taken together with

,the | to form a 4 to 1l
9 A ereﬁhv@g(r&%gy%lemafé erocycﬁil c ring, each of

V\,hl ch is substitut ed 10 or wunsubstituted; R and R
are independently sel ected BX om hydr ogen, C. 1-C6-al kyl
or aryl, wherein

= N
/©/ :g/l Formula (l1a)

/R1
//N\N
N =
~
] AN 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®, NR7S(0)(O)R’, NR’G(O)RE, NR’G(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,-Cs-alkyl or ORS;

R® is halogen, trimethylsilyl, C,-Ce-alkyl or OR®;
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said alkyl or aryl is substituted or unsubstituted; or
R and R' can be taken together with the atomto which

wo beg/1za986 att ached to form a 4 to 1 0- nenber eRCT/US2007/009456

het eroaryl or heterocyclic ring, each of which is
substituted 15 or unsubstituted; and nisQo2. 10.

- The conpound according to claim9, wherein RL is

sel ected from hydrogen, trinethylsilyl, OR6, NR7RS,

NR C(OR6, NR7/C(OOR6, or CL-C4 alkyl-(OR)"; 20 R2
Is selected fromF or d; R3is|; R4 and RS are
hydrogen; R6, R7 and B8are indegendently selected from
hydrogen Cl-Clo alkyl, -4 al yl--C(OOR, C1-C4

aI kyI , Cl-C4-al kyI NR R',
| - het er oc oaI
@éeﬁ\ﬂ? Qpen r? geﬁfaora%yg{oggﬁdhalogen C4-C; alkyl or Cy-

aI k;zl5 atkekge,r\mweincndldkalkyll o adhdxgtis sukstitlited or unsubstituted;
unsubstituted; or R7 and R8 can be taken together with

‘ theRS,tra nebRihiechdependentieselectad firwm hydrpeem CaCro alkyl, Ca-Cro -

o B ﬁgf}? FERYEY |, ol cleb o 0, N AEIORY G, kg
L

uns 58+ €t Gealkyl-BIRRS @%azmmnezsww/%s@ﬁlmo'? ) or C+-Cy

/C iléﬂ@l -G(ONR'R* Mndteintstid RkyREgiGhIkyICAry) Yidtcre&iyl, Blterocycloalkyl,

hed e*wf%emcefﬁoe%@&sgpasw SRR
Op?ﬁa‘% }ﬁt er%f( %8 6gcetr§ér Vﬂth égﬁ%’g 9 %‘V?‘ cwdﬂgf dFe &ffkned to form

uns ab¥stoi ﬂOumembeEedmetemam () bateojoqyfchcr:unmﬁa@h(qf mhjchRs [gubstituted
Y i N uRsdbstiflted;

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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I I NFormula (I111) as well as tautoners,
phar maceutically acceptable salts and pharnaceutically

wa@edoraesosker i vati ves t hereof, wherein, wherei n BOT/¥S1087/009456

either 0, or NR; R is selected from hydrogen,
Cl-C6-al kyl, OR6, NR7RI or SR6 or NR7TS(O(OR; R,
R7 and R6 are independently sel ected from hydrogen,
Cl-Clo al kyl, 03-C D cycloalkyl, aryl, heteroaryl, or
het erocycl oal kyl, C -C4 alkyl-C(OOR, Cl-C4 al kyl -
OR, Cl-Calkyl-C(ONR R', wherein said al kyl,

cycloal kyl, aryl, heteroaryl apg, 15 heterocyclyl
substituted or unsubstituted; or R7 and R6 can be
taken together with the atomto which they are

f d h I
het BY 869 BY e PIY PgiedreT G ERRYE 5 ubst | ut od or
unsHb .%A h“&grgb %(}«%n@bg@tﬂ%lﬁ& it‘oﬁdt%%mgt‘??tely Vatl'e attached to form

sel ec ed f FOm R or ar
20 a@rxuembhyad tmtemc:yd:hq ringewis 1 ot athéatoms mwﬁnaﬂwe@ atom,

%fg@aetﬂna&mﬁémﬂt&edﬂ aim 11, wherein Rl is
seI ect ed rom or SR6; 94 WD 2007/ 123936
PCT/ U8211117 /1 119 4

B -95 Rs, R and R8 are

11 ndérreraeyef EorateddYs r om hydrogen, C -Clo al kyl ,

Cl. 4 aI kyI C(O)CR, Cl-A alkyl-OR or Ci1-C4

al kyl -C(ONR R', wherein said alkyl is substituted or
unsubstituted; or R7 and RB can be taken together with
the "atomto vvhlchthey areRfattached to form 5 a 6
nmenbered heterocyclic ring VVI h 1 or 2 N atons and
optionally an 0 atom  whi c Nsubstltut ed or

unsubsti t ut ed; and R_ and R" i ndependant |y either
hydr ogen or Ci1-C6-.al yI H13 A conpound of Formul a
(I'lia) or Formul a

' Formula (I11)

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
a4to10 mernbered 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;

94



10

15

H \ N5 4 Formula (Ilia) I RNRR ~NNFH Nr 4
Formula (111b) 10 1 R N R as well as tautoners,

w@barneosati cal |y acceptabl e salts and phar maceut/usab1/§09456

active derivatives thereof, wherein, wherein R is

sel ected from hydrogen, trinethylsilyl, C -C6-alkyl,

OR6, C(OORG, NRR8, SR6, NRS(O(OR, NR C(O) Re,

NR C(O NR7R6, NR C(O) OR6, 15 NR C(O C(O ORrsb,

Cl-4-al kyl -NR R', Cl-C4-al kyl -heterocycl oal kyl or

Cl-&4 alkyl- (OR),,; 95 WD 2007/123936 PCT/US211117

/11119 4 5 6 -96 R4 and RS areqyd ndependently sel ected

from hydrogen, hal ogen, Cl-C6 a?i or Cl- C6 al koxy,

mherein sai d al kyl or al koxy i-s substituted or

unsulstituted; R6, R7 de ntly.s

£ ORPRb R b Bnrechteskh Ny pelogist HAgh MATEPRA! G of o S Ov-Csalkyl

het etolamall, CqiElaybORe |oo€i14<?(alalky'3®(0§'ﬂmﬂ7’l wEE@IORAId alkyl is

Cl-¢4 5 R, - | -NR R

C1- éﬂg%t%%ﬁ?f’ Oﬁé'f’%‘r'bsg}ué%aﬁkyl Cl-C4 al kyl-(OR )n or

Cl- G ngl ﬂfeyclanq q)ahl%% ctHISTifR ¢ ﬂes‘a"&‘)rq t@WﬁYdh’tpe are atta hed to form
yl, V] eg Y

cycl oa oaryl et erocycl oal
al kyplé n@me@egq, ¢tgggcy9lp: fing ‘é!l%étqrtzdtj atpres and optuonally an O atom,

uNs Wik isWuBskituE dRinatskikfiedainde taken together with
the atomto which they.are attached to form a 4 to

10- e aiba redthrb eiidepeadamtiyosithee hpdrogys or C410sradkyleach of
which is substituted 10 or unsubstituted; R and R
are independently selected from hydr ogen, Cl1-C6-al kyl
or aryl, wherein said alkyl or IS substituted or
1Qnsu}£5gq>mg<ptmgi ofdyormula (Illa) or Formula a/llb

5 7 4 Formula (llia)
R

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)OR?®, C,-C,-alkyl-NR’R”, C1-Cq4-alkyl-heterocycloalkyl or C4-C, alkyl-
(OR)ns
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R and R' can be taken together with the atomto which
they are attached to form a 4 to 10-nenbered

wedoenzeasg| or heterocyclic ring, each of whi cPCT/ES2007/009456

substituted 15 or unsubstituted; and nisOto2. 14.
The conpound according to claim13, wherein RL is

sel ected from hydrogen, trinethylsilyl, OR6, NR 7 R',
NR 7C(O R6, NR7C(O OR6, or Cl-C4 alkyl-(OR)n; 20 R4
and R5 are hydrogen; R6, R7 and R8 are independently
sel ected from hydrogen, C1-C10 -al kyl, 01-C4 al kyl -
(O OR, 01-C4 alkyl-OR, Cl-C4gal kyl-NR R,

Cl- C4- al kyl - het erocycl oal kyl, or Cl- C4

al kyl-C(ONR R*, wherein said al kyl and

al kyl - het rocycl oa i S su itute
uns é‘b§f‘1j R '"dSPe’Z@gW %}rﬁrgr{‘yﬁléogleé'k BRlopSyeTREs alkyl or Ci-
W t s ah@xit wherem satid Gikyldi?éalkcmyes atibstitited or anfubstituted;

6- menbered heterocyclic ring with 1 or 2 N atons and
opt RASnAT ayd &ha iatiepgndently sblectedddrs hiydneyed, G+Cao alkyl, Cs-Cyo -

t h . -
L B, Oy B ot ST .o
/ 1108, @1-§4@1ky1-9|ﬂ R, Carfeh-atyldwierpeyalealion €ogeiter (Gl nipr C1-Ca
t he oad PEYOINARY C\Dhéu@ﬁb’srﬂé aikgl, E:?&B@I!liylt eri Qfel?@roaryl heterocycioalkyl,

6- merrber ed heterocyclijc N at ons and

opt @aﬁalhvyhaw@vapauﬁvl IS@HPeﬁ e&%’dﬁ’@t‘?‘%*lﬁ‘ﬂ*&& i
13: PR o] kB e PO AR ag efnichiinb afe Bidhine to orm

OR6 a Mg REmembBRE] mteNﬁrﬁ((m)’l(Ethébychc REg, ichayf avHieh igrsaibstituted

|ndgﬁg } ?elected from hydrogen, Cl1-Clo al kyl,
cycloal’kyl, aryl, heteroaryl, or

het g aU G %W&ege%é%&é’étéﬂr@rﬂ%dro@n @Q%J‘MkYI oggryl wherein

Cl- C4a| Kk wherei n sai , cycloa

ar y|sa|dn%%/ r°6§F3SHS %m*'w%@"t ‘éﬁ‘%&?ﬁ%ﬁ“ﬁA f bstit ut ﬁd or_ |
SrEULELL LIS O oS00 FONE 30 R 190c) 8 i o o

me mae4c tmh (heteerbeaed heterozmgtas hetsrotyatic ringgeaakeaftwhi¢h is substituted

whi ' . d or unsubstituted; and R and R’
ar e%:pr'i] g‘ﬁ% en’#’l y sel ected from hydrogen, Cl-C6-al kyl

or ar¥lgioMerein
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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15 said alkyl or aryl is substituted or unsubstituted.
16. The conpound according to claim15, wherein RL is

weadoearmss from OR6, NR7Re or SR6; . R6, R7 andrdbUs2007/009456

i ndependently sel ected from hydrogen, Cl-Clo al kyl,
Cl- C4al kyl - 20 C(O OR, Cl-C4al kyl-OR or

Cl-HAal kyl -C(ONR R', wherein said alkyl is
substituted or unsubstituted; or R and R6 can be
taken together with the atomto which they are
attached to form a 6 nenbered heterocyclic ring with
1 or 2 Natonms and optionally ag,0 atom which is
substituted or unsubstituted; and 25 R and R' are

i ndependant|ly either hydrogen or Cl-C6-al kyl. 17. A

1) B 4 B 638 Dprassatheh il ta giol ©'Wheh they grp gitgghed to form

i N BN-memfberbdhetbrddyclic réag\vith I;] OoN2RY ammhsaallﬁcll dtjorfadly amlGatom,
we t armaceuti ca

acc&"p"{cib? SUé%(Itltl d o?g}’n Beltituted y

T4y neceut i cal | y active
derivatives thereof, V\herel n R is selected from
hydr ogen, Cl-C6-al kyl, OR6, NR7R8 or SR or

18R S(T@E(%ound%cé@rduﬁﬁo&i@m% JtRréindependent | y
sel ected from hydrogen, Cl-Clo al kyl, C3-C10

- cyclrias kylectedfsdm hidrogem,at yCs-alkek, eR‘J‘cMWB%lblkgﬂ? or NR’S(O)(O)R’;

Cl-Calkyl-C(OOR , Cl-C4alkyl-OR or ClL-C4
al kyR®; B{ hdiR°Rrg inﬂhpemiamtlgablec’@ldldycbm hysioigenl &yC;o alkyll Ca-Cio

. het &%EMB ! gg}? he@&&%&?%ﬂ%‘iroé}&%@aﬁ ;t&eé Qkyl-C(O)OR' GGy alkyl-

unsu Stlt

t he QR0 Fi1Ce aliy-EFOINRR” awkergin %%éli‘yt @ycfl@alhy qr(y' éweae%wl and

1 O-Huarbeycid shsétriearioy unsiibdwRiteaastycl i ¢ ring, each of
which is substituted or unsubstituted; and R and R

ar e R'ngleprheenbe akealiegdther witothelgtomag @Whlctﬁhe%f@bkydhed to form
or arX kd 1(Wr1nem%ered 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.

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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said al kyl or aryl is substituted or unsubstituted.
18. A conpound according to claim17, wherein 15 R

WO s003etmed ed from OR6, NR7R8 or SR6; R6, R7 aneCTRBs2007/009456

i ndependently sel ected from hydrogen, Cl-Clo al kyl,
Cl-C4al kyl- CCOOR, C1-A4 alkyl-OR or

Cl-HAal kyl -C(ONR R', wherein said alkyl is
substituted or unsubstituted; or R7 and R8 can be
taken together with the atomto which they are
attached to form 20 a 6-nenbered heterocyclic ring
with 1 or 2 N atons and optionabgy an O atom which
is substituted or unsubstituted; and R and R' are

i ndependently either hydrogen or Cl-C6-alkyl. 98 WD
21)1) 7/ 123936 PCT/ U$211117 /11119 4 5 6 -99 194 A
conpound of Fornul’ (Iva) or (IVb) z'N RR rN HN
INFHFH \ _.NNL1MdzNI I N Fornmula (lVa) Fopmufa
(I'Vb) as well as tagto s, pharmaceutically HN

-—

acceptabl e salts and maceutically agtive =N
derivatives ¢ erein 5 Rl is sel ¢gcteddfro
hydr ogen Cl- C6- al kyl

NR Re, ¥, NR 7C( O R6, O)N7R6
NR 7C( O} 3 \€(O) OR6, Cl- CA-arky=NR R

Cl- ¢4- al kyl - heterocycl oal kyl or C1- al kyl - (013%0

R6, R7 and R6 are independently selected from -

hydrogen, Ci #Ghou@l (vhy 03-Clo 10 cycl Oa&d?muiaogwj
het eroaryl, heterocycl oaI kyl, Cl1-C4 al kyl

gi %%\léql? k%ﬁ taHWrgévgﬁégpﬁéfc,awﬂg@t%lﬁ)ﬂal_ti apsl Phar&?aceutically
Cl- GétiveadidlatiGeONIRdR ' whaveet ei n sai d al kyl,

cycloalkyl aryl, heteroaryl, heterocycloalkyl and

al k' 4¢1eelectedy:dnmay¢hpgem sﬁs@batkyl; QRSINGYR® or SR® or NR'S(0)(O)R';

unsubstltuted or
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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R and R6 can be taken together with the atomto which
they are attached to form 15 a 4 to 10-nenbered

wedoenzeasg| or heterocyclic ring, each of whi cPCT/ES2007/009456

substituted or unsubstituted; R and R' are

i ndependently sel ected from hydrogen, Cl-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 form 20 a 4 to
10- menbered heteroaryl or heterocyclic ring, each of
which is substituted or unsubs §§uted; and ni sOt o2.
99 WD 21)1)7/123936 PCT/US211117 /11119 4 5 6 -100
20. The conpound according to claim19, wherein R is

el ected from e ylsilyl, OR6, NR7R6; NR
50( & 3e5POLGR %(%)’@R% et @?m kyl-(OR),.: R6, R
and Ware independently sel ected from hydrogen, Cl-Clo
al kyl, Ci1-C4al kyl - C(OOR, Cl-C4alkyl-OR, R!
Cl-4-al kyl -NR R, Ci-C4-al kyI het er ocycl oal kyI >\ :
Cl- &4 alkyl-C(ONR N\/\her ein said al kyl and =N
al kyl - het er ocycl oal ®Ry|__ins substituted or HN

6- menber ed T ocy Ii}rin.g with 1 or

unsubstilfut ed’ and hd R )
Cl-C6-al kyl; or R and R' can be taken together with
the atomto which they are attached to form a

6- nenber ed hétsT#8EYak ring with 1 or 2 AerausdVRhd
optionally an 0 atom which is substituted or

uns Rstditad Rdtordérs Zéharﬁaaﬁé’urﬂlﬁ"ﬁ Hecuptadiélisats 484 phavimEceutically

et ol YR SOIRUN | Snselect ed from the group

5L (2 EELRLGi s F 98BN S9N RN S S HBHP, e,

[ 4- (SBSANRF}%(Q)ILOB? 4{}48@@)&20}4 RICUNRARE INRE(@IQRE- ( 2- FI

go{ g&r d(@?(%%?bo_ ik odo_ p»ﬂgm Iﬁ?n Gy 84-%1;% Iheteroczrycloa]lkyl or Ci-C4aIkyI—

, 3, 4Paidi azol e- 2-t hi one, _

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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5-[3-(2-Fl uor o- 4-i odo- phenyl am no) - pyri din-4-yl]-2,4-d
i hydro-[1, 2,4]triazol -3-o0ne,

W@ 200728980, - 4- i odo- phenyl ) - [ 4- (5- et hyl sul f anyPeT/U$SBN7$09456

oxadi azol - 2-yl ) -pyridin-3-yl]- am ne, and

(2- Fl uor o- 4-i odo- phenyl )-[4-(5-norpholin-4-yl-[1,3,4]0
xadi azol - 2-yl)-pyridin-3-yl]- 25 amne. 22. A nethod
of treating a manmal suffering fromor susceptible to
a hyperproliferative di sease conprising adm nistering
to said manmal a therapeutically effective anount of
a conpound corresponding to clai . 100 WO
21)1) 7/ 123936 PCT/US211117 /11119 4 5 6 -lot 23. The
nmet hod according to claim 22, wherein said
hyperproliferati se s selected fromcancer or

2Pnf [ RPN Q%Ordf'ﬂ%tﬁh‘g?'ﬁbag:a‘%%'ﬁﬁﬁ ng to claim22 or

23, wherein said hyperproliferative disease is
rel &' mjselectehaohypmre@&n \tmrngtmenWE@PﬁxNa%ﬁ NR{ELO)RE,

assQH 76*6ﬂ3§@mkgﬁchgl 25. A pharnaceutica

corrp05| Ion ¢h co a corrpound of cI ai m 1 and
% maceutical |y acce tabl e carrier. co
acc

n@"‘! B é'fea.'nﬁmendsp mg@eﬁ@dér%ay@gﬁ%ta S, anwl 01-04 alkyl-
USE‘CQb)@RC @m4laluq/|?5e ocgcngniypmsif R, m1éb4falkyIIHéearocycloalkyl or Cy-
pr epar mem nt etreat
hyp ﬁ‘éfl g?%ﬂﬂ rgg\a%aé gl a %Ikﬂggt%rgg%q]%zr E‘é ig %ub%tltuted or

cl aiunsaﬁ‘s,ntmbcﬁ:rcm n said hyperproliferative disease is
cancer or inflammation. 29. The use according to claim
27, RitendeRhcaribe tetpp dogntiori widy tei ajemdp sdugiethey are attached to form

rel gf gchdriodrbg hm@?&’fy@ﬁé h?;écb tithaf orVEK eﬁ@m%hh o%'ﬁo@ally an O atom,
di sease associ at ed in mammual s.
which is substituted or unsubstltuted 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.

21. 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.

22. 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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