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Alternatively, co-expression of a receptor tyrosine kinase and its cognate ligand
within the same cell type may also lead to malignant transformation,
[5] Receptor tyrosine kinases are large enzymes which span the cell membrane

- and possess 1) an extracellular binding domain for growth factors such as KIT ligand
(also known as stem cell factor (SCF), Steel factor (SLF) or mast cell growth factor
(MGF)), 1i} a ransmembrane domain, and iii) an intracellular portion which functions
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are useful as selective inhibitors of the growth of mammalian cancer cells. For .
example, Gleevec™ (also known as imatinib mesylate, or STIS71), a 2-
phenylpyrimidine tyrosine kinase inhibitor that inhibits the kinase activity of the
BCR-ABL fusion gene product, was recently approved by the U.S. Food and Drug
Administration for the treatment of CML. Gleevec™, in addition to inhibiting BCR-
ABL kinase, also inhibits the KIT kinase and PDGF receptor kinase, although it 1s not
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compounds. U.S. Patent No. 6,410,561 describes amide derivatives.
[12]  International Patent Publication No. WQ02/066470 describes substituted
alkylamine derivatives. International Patent Publication No. W002/068406 describes
substituted amine derivatives International Patent Publication No. W002/055501
describes substituted arylamine derivatives.
f13]  U.S. Patent Nos. 6,207,693 and 6,316,482, and European Patent No,

EP0832061 describe benzamide derivatives having vasopressin antagonistic activity.
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Sn'pound as 8efs| ned a,lrﬂjvé‘ or; ad R3 is Cy alkyl. Tn one embodiment, these compounds

may _be useful in the treatment of tumors.

In a second aspect, there is provided a composition comprising a compound as defined above, or a

pharmaceutically acceptable salt or N-oxide thereof, and a pharmaceutically
acceptable carrier.

In a third asp:act, there is provided a composition comprising a compound as defined above, ora
pharmaceutically acceptable salt or N-oxide thereof; and

an anti-neoplastic, anti-tumor, anti-angiogenic, or chemotherapeutic agent.

In a fourth aspect, there is provided a composition comprising a compound as defined above, ora

pharmaceutically acceptable salt or N-oxide thereof, and a cytotoxic cancer
therapeutic agent.

Inafi
n a fifth aspect, there is provided a composition comprising a compound as defined above.

pharmaccuncally acceptable salt or N-oxide thereof, and an
cancer therapeutic agent.

or a

angiogenesis inhibiting



pharmaceutically acceptable salt or N oxide thereof,
and a pharnaceutically acceptable carrier. In athird
aspect, there is provided a conposition conprising a
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chenot herapeutic agent. In a fourth aspect, there is
provi ded a conposition conprising a conpound as
defined above, or a pharnaceutically acceptable salt

or ' Ngsixthesgchieth@oib proaid aa:oﬁ%otaﬁu BXekstn sgancer
therapeutic agent. In a fifth aspect, there is

@ ydngaormethoxpbei) BiqeaslRi-4-§iridhy?) 505 5.
egbdaggh.above, or a pharnaceutlcally accept abl e salt
or N-oxi de thereof, and an angi ogenesis inhibiting

Vfrbeamor hercsipdpteng)) agepinolin4- ﬂlﬁeﬁy@%ﬁh&tﬁgﬁ%%_,z_t her e

! V|ded a conmpound consi stin
ﬂ??%&?rlfluoronethoxyphenyl)

1942.2,30Hetod fluadobph 20 dX\h- B%T%ﬁﬁl]ﬁlm)]ﬂpﬁ] ?fﬂnetgyl)a%lanru%%mp oo

bronn 3- et hyl phenyl
%@% %olln 4- ylnethyl)anlno]thlophene 2-

M@Fﬁm efl n |
K AR5 o
_ |\f. AT %—H}?Q’ﬁ%fynylcarbamoyl)thmphen 3- ylammo methyl pyndlne 2~
cabb;(}qwlaaggﬁaﬁﬁa%idge: Ey: ) am no] t hi ophene- 2- car boxam de;
4- br ono- 3- y
ﬁ&?ﬂ éérfﬁfaﬁfbtyrqbbhEoFQixméiidCﬁhﬁ{Hﬁﬁl?ﬂhﬁgwh }
ic.acid me am-de;

yﬁﬂl'iﬂog:h&g;y%p)g?@ﬁ%’ 5’?1‘@’8?8 éFFE]@d?«IB‘,@an 6-yl car banDyI Yth
41{E¥p14e(}h1<89p1}dn§lnﬂb®1]nﬁﬁ§thﬁbbﬁw &ﬂfn%]l%eﬂ@ﬁpﬁxél Lis -car%oxyhc

?f%e%%-gﬁ$0rophenylcarbannyl)thlophen 3-yl am no] net hyl
i\f}( %gloroqhiflgr?g)ﬁq gﬁﬁt%sﬁsbgd[[%g-b%hﬁm'l?-&m(étﬁy'ﬁammo]thmphene-z-

3 0Io[2 3-b] pyri di n- 3- yInethyl)anino]thiophene-Z-
N blbﬁiéajlh-fé h

%Lrlé’lH pyr rﬁlollﬂglieﬁzﬁé?ig?%)%ﬁ‘ lir‘ﬁﬁ’gyb]g %?’Y
yhg)? 1FRinY lshipphene-Bicaroraeida- car boxani de;
42 Bzet%ftﬁofq%@fd%ﬁj{%-gvﬁ%f DS roiors Y bJoyridin-3.

éﬁ H-pyrrol o
ylme )ammo]thlophene-Z-carboxamxde,

. N—{[2-(4-tnﬂuoromethoxyphenylcarbamoyl)thiophen—B-yIamino]methyl}pyridine-Z-
carboxylic acid methylamide;
N-4-Trifluoromethoxy)phenyl-3-[(LH-pyrrolo[2,3-b]pyridin-4-
Ylmethyl)amino]thiophene-2-carboxamide;

N-(4-chlorophenyl)-3- -[(LH-pyrrolo[2,3- b]pyndm— -ylmethyl)aminb]thiophene-z- |

carboxam1de

~4a-



yl met hyl ) am no] t hi ophene- 2- car boxam de; N
{[2-(4-trifluoronmethoxyphenyl carbanoyl )t hi ophen-3-yl am
i no] met hyl } pyri di ne-2- carboxylic acid nethyl am de;
N-(4-Trifl uoronet hoxy) phenyl -3-[ (1H pyrrol o[ 2, 3-b] pyri
di n-4- yl met hyl ) am na] t hi ophene- 2- car boxam de;

N- (4- chl orophenyl ) -3-[ (I

H pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ) am no] t hi ophene 2-
car boxam de; 4a 3-[ (I H pyrrol o] 2, 3-Db]

pyri di n=4-yl met hyl )am no] -N-(2, 2, 3, 3-tetrafl uoro-2, 3-d
i hydro-1, 4- benzodi oxi n-6-yl) thi ophene-2-carboxani de;
4- Met hyl - N- (4-trifl uoronet hoxyphenyl) phenyl - 3-[ (qui nol
i n-4- yl met hyl)am no]t hi ophene- 2-car boxam de;

NknaBlo &9-@?2 E}‘ljlam ﬁt}g@%ﬁ}?h%mm[) ﬂlLtb r}oé 5! tetraf%lo%% & dll%ydro 1,4-

inojthio
bgpzaigxinopryl) Shinpiteng- B-Itrarbpka:mﬁenet hyI 3-[(quinolin-4-ylm

4N BRLLRIRARRGRBh &Ry ERER LTS Oinc 4.
Ymmmmmgh;%‘mm )@?m ide: ;%ai?q I[*N-(2,2,3,3-tet

Mg &?"lﬁwﬁ‘f@“ﬁ%&étvﬁp P Bs fRephenert | uor o

C3rRe*RMIYsiphenyl ] t hi ophene-2- car boxami de or a

G AR AL AT AP Ao PhmirBlsroiphnc 2

cHBANIMRI as def| ned above in the nmanufacture of a

RS IR LR ARR TR 2 SRR R S B e

: %Foﬂoﬁﬂwﬁhdphemaﬁmmemzdey Fornul a | I or a
th
SRR mRAEHEA T RTABR RN Bitctrief@aonReryiHophens 2

®liferative disorder, wherein Fornmular Il is:
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In a seventh aspect, there is provided use of the compound as defined above in the
manufacture of a medicament in the treatment of hyperproliferative disorder.

In an ecighth aspect, there is provided use of a compound
represented by Formulall, or =z pharmaceutically acceptable

salt thereof in the manufacture of a medicament for the freatment of
hyperprollferat!ve disorder, wherein Formular I} is:
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R31 x Y (Il) -4b wherein: Rl1 is aryl,

C3. 6¢cycl oal kyl or heterocyclyl, each of which

optionally is substituted with 1-6 i ndependent

hal ogen; hydroxy; nitro; am no; acyl; substituted

acyl; acyl C, -6al kyl sul finyl; acylC, _sal kyl sul fonyl ;

acyl oxy; C.6al kyl am noC, - 6al kyl carbanoyl oxy; aryl;
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substituted with acyl, substituted acyl, aryl or
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" acyloxy; aminoC,_zalkylamino; N-protected aminoC, galkylamino; Cy.¢alkoxy optionally
substituted with hydroxy, aryl, substituted aryl, acyl, substituted acyl, amino, C,.
sglkyiqmino, acylamino, substituted -aéy!amino, protected amino, heterocyclyl or
guanidino; Cqsatkylthio optionally substituted with acyl, substituted acyl, amino, C,.
salkylamino, acylamino, substituted acylamino, protected amino, heterocyclyl,
hydroxy, Cysalkylsulfonyloxy, arylsulfonyloxy, arC,salkoxy or substituted

arCqsalkoxy; Ciealkyl substituted with acyl, substituted acyl, amino, lower atkylamino,

- dc-



6al kyl am no, acyl am no, substituted acyl am no,

prot ected am no, heterocyclyl, hydroxy,

C, 4al kyl sui fonyl oxy, aryl sul fonyl oxy, arClal koxy or
substituted ard sal koxy; Cl-6al kyl substituted with
acyl, substituted acyi, am no, |ower alkylam no, 4c
acyl am no, substituted acyl am no, protected am no,
het erocycl yl, hydroxy, C, _ eal kyl sul fonyl oxy or
arylsulfonyloxy, C2- 6al kenyl optionally substituted

with acyl; _ 6Galkynyl optionall y subst ituted with
adsw@lﬁms L@,g} ¢t ed
1 S i ?Fagrp?ﬁ sﬁfcgl%‘ﬁ?qj o?@“"o heterocyclyl, hydroxy, Ci.

sul f ony oxy 0
a@m‘%ﬁww RE ey ufonyloxy; NeRpamERGEL a
catlyky) SSPLREY Lfb ﬁﬁéd‘ o g ﬁ‘f’f(ﬁotﬁtol gty stifited with acyl; ¢,
algﬁt er oc clyl suf onyl - aM hoCYAreygy. kyﬁ"@'ﬁpf i Phplected  amino,

ot E‘V eyy 0f potsulieayxy: Sa'fhfﬂo@ﬂaalkﬂélﬂi%hgldyrh %s%%{ Q
d Pt :{i aminoCq.4
' al@ﬁp@hggt(%?aﬁg@%ﬁoﬁmfgﬁ Eetﬁr@:yﬁ'glséfﬂﬂwgdammoﬁhsdﬂkyfﬂﬂhnyl N-

prefected qraingC 1688 fi
asditylopt Ewleplp@ﬁayl@kﬁ?Qﬁ%%%cgeg(@é?f@yf‘ﬁ%e and

QF 0Ly % ld6 %érp [T e el T Rehalpgemiydr ogen or

I\Lpr’”olse?b%lngle bgnduPor NK;i s- CH=CH; C=N-or S; and Y is
CHor N In a ninth aspect, there is provided use of a
conmpound represented by Forrmula 111Qin the
manuf acture of a nedicament foy the__gr__eat ment of
hypg;r,g [ rders ereinifFormula 111l is:
qﬁé'té)ﬁ%ﬁélg Qﬂeﬁ ) Q4d: wher ei n:
Eis a group of the formula-G—J—m which

Gis C,alkylene and

!?61

JisOor N-"'_, or wherein Ry, is hydrogen or N
Xis-CH=CH- ~C=N-or S; and

Yis CHorN.

-protective group;

In a ninth aspe

ect,
represented by Formul there is provided use of a compound

a Ill in the manufacture of a
medicamen i
t for the treatment of hyperproliferative disorders wherein Formula Ill is:

R_12\N _R22

’ A—Er—Y,
Raz

(i)

~4d-



R12 is aryl, C3_6cycloal kyl or heterocyclyl, each of
which optionally is substituted with 1-6 i ndependent
hal ogen; hydroxy; nitro; protected am no, am no;

acyl; substituted acyl; acyld. 6al kyl sul finyl;

acyl C1_6al kyl sul fonyl ; acyl oxy; Cl.6

al kyl am noCl. 6al kyl carbanoyl oxy; aryl; cyano;

het erocycl yl ; CZ-6al kenyl optionally substituted with
acyl, substituted acyl, aryl or acyl-substituted aryl;
C2 al kynyl optionally substituted with am no,
acylam no or substituted acyl am no; Cl 6al kyl

\%?trl onal |y substituted with hal ogen, am no,
SrEY rkyl am no, acylam no, substituted acylam no,

hydr oRy2 igc&"‘YPXEss@@Mh I %;@g%}rﬁ?y’e&ﬁyb which Oﬁtlonally is

Séﬁgﬁitt‘htdﬂ‘%@g a‘i? dep@i %mha}q’q% dyeisxy:onitb! prcgecusd aminedamino;
amyl; h sabstitute@r aéﬁbséé)ﬂ@ ﬁgfky@,ﬁ}ﬁlﬂa éméi%aﬁ@[?ug&@ll Yacyloxy: Cis

aryl, substit

tityte
ﬁ%’b?a @%Yh&amaawom L@y!’awmp hetetoeytidn Camdilkenyl optionally
sobsituiedy GAth| acy@0¥ubs‘iiHR§(§ 'é a/eﬁéfr b%lsgﬁt}f&%é %.&f egaa'kynyl

b
Oﬂf %‘R%@gﬁlﬁt@btuu%gwl@ é%]lﬂ@m«;ﬂ&mmo or substituted acylamino; C; salkyl
Owl@w[b@ub@ﬁdul@d whh'ﬁu%iklgggerfi A?Mil faIWan SUP Mt & stituted

acy| am no |tute

ié%’a‘l"’l&rl W’ﬁfzﬁ?ﬁﬂ%b’b(ﬂwlcanﬁilhmoyiq:@r cacyi nsubstituted acyl, acylC,

oG P Al Ao R e bambangiisnieiiviso it scy

osubgtiused, neylyalsptyi optiinajty Subﬁﬁmtb@tuﬂﬂ Mt Bgl@éﬁ(ute@ faryl, hydroxy,

d L1t t
L Y iR B, e Ao heiphrasay, dovy substiviea
Pyidyl, sub@tftuted:aa@wmbsaidatd pyrld?g%aﬂc@lehy%m%ﬁlky%ﬁ& S-protected
S B 30k BN, Sl el bt 2

opt 1 on
agylangigpk §N’9€tltipied aldnyins,u blsj;alkylﬁ)@iﬂazu%daf:bcﬁ@éminﬁ“r?cﬁroxylmlno
d I
a@k%aﬁ&gﬁnn e Q?os&n@ﬁgé ?agéf{;a? gﬁ%tggqooy%malkggy, guanidino or N-
pr Q!?C@y@,ﬂa@ailrhqz Im)@%a%nﬂﬁxsﬂopﬁdﬁﬂh)ﬁ sﬁlﬁﬂﬂjte@ w;tﬁr Jg"'o%gubéntuted
ackrl Sivshituekts- 1 S Cl_6al kyl ene kenyl ene, r I'S
'the formul a-Gl-J1-in which - 4e O

a group o

R22 is hydrogen; C1.¢alkyl optionally substituted with hydroxy, aryl or acyl ; or
Cs.scycloaltkyl ; '

R32 is hydrogen; halogen; hydroxy; acyloxy, substituted acyloxy; C,salkyl
optlonal]y substituted with hydroxy or C,.galkoxy; Cisalkoxy optionally substituted
' with aryl, amino, protected amino, acyl, hydroxy, cyano or Cy.galkylthio; nitro; amino;

acyl; substituted acyl; or Csscycloatkyloxy;
A is a single bond, O, or NH:;
O
I
O “—IS‘-*

|
E; is Cy.galkylene, Czsalkenylene, '*‘L O

or £, is a group of the formula-G1-J1-in which

- de-



A is C -6alkylene or and R62 J1 is o or __ N,

wherein R62 is hydrogen or N-protective group; Xl
is-CH=CH,-C=N or S; and Y1 is'aryl optionally
substituted with 1-6 i ndependent acyl, protected

am noCl_ 6al kanoyl, protected am no and nitro, am no
and nitro or diam no substituents; or Y1 is a
condensed heterocyclyl optionally substituted with 1-6
hal ogen, acyl, C,.sal koxy, hydroxy, guanidino,

mer capt o, acyl am no, anjno, heterocyclyl, cyanoam no,
am nod aal kyl (Cl_6al ky) am no, C,.6al kylam no,

Cl. 6@k ] Cl. 6al kyjlam no), substituted

het er@(;%?%’?ﬁ € 8alky &dno, aryloxy, C

-6al kylthio, arg, protected am no, N protected

G . 6al kyl am no ﬁ{g& 6al kyl) am no, N-protected

am noCl. 6al F_}/_I_ - Clsal kyl) am no, am noC, 6al kyl
(N-CGlteab k o Clal kyl am no( Cl- 6al kyl ) (N-C, _

6al gl ) amyno, or O'SHIKBRY e 18 ygregan)or irpradective group:;
subst BiditGH-€=Nx o€ S; @atikyl substituent further
optionally substituted with aryl, arCl.6al koxy, cyano,
hydr oky# aivhoptionalty eptistitute Ewithacy ?rg:‘é‘gé‘rﬁ’denﬁgéd{;'p,%tec@d aminoC,.

eil?érﬂﬂf?rbrotgﬁeﬁ%' kox%l protect ed hydroxy, hy , a
“Bal koxyar yI - prore pd fiteg,jamno & mdro drediemooysubstituchts: or Y1

'Ss? BaRdansed hetesoayciytystioralls 4005488 With 46 hlogBR YA, satkoxy,

snirb’%ﬁiut@%eﬁ’édﬁ%% F%ﬂﬁg;ﬂ onfggﬁ r@%%%gﬁg'm&@%%%ﬁnmo),
S represenrs of it I()fqr npNaploxy  Gr3akithRe, afyl,) protected
2IPiP] NoprotecisidaCraatigisning Ly AeHERhAb! ﬁ-p?@lje[‘:tearanl}!—ngéz.adaﬁ(yl (N™
CLAKYH AmindM ShTAJE, ik (N-C, salkyl) amino, Cy.ealkylamino(Cy.calkyl)(N-C
ealkyl) amino, or Cisalkoxy (C,galkyl) amino substituents, or a Cigalkyl substituer:t-
further optionally substituted with aryl, arC, ¢alkoxy, cyano, hydroxyimino, mercapto
Cieakkylamino, acyloxy, halogen, Cisalkoxy, protected hydroxy, hydroxy C’
salkoxyaryl, protected amino, amino, heterocyclyl, or substituted heterocyclyl 'subt
substituents; |

. provided that when Y1 is phenyl optionally substituted with Cisalkyl or acyl,
en

Ay is a single bond, and

D R

E1 is

~Af -



F OCF3/ Br O~F [18] R is F// F/ OCHFz or _4g_
0S-10001 PCT NH, \ [19] RRis HO, or Hand [20]
R3 is Co aal kyl. [21] In one aspect, the present
invention is directed to a conpound represented by
Formula (I), or a pharmaceutically acceptable salt or
N- oxi de thereof, wherein R2 is and the other ‘

vari abl es are as descri bed above for Formula (I). [22]
In one enbodi nent of this one aspect, the present

IRt 1 | i und represented by
E&r} w%ﬁ%&%&?gﬁgﬁ tﬁ@gﬁ%’%@% acceptable salt or

oX tdeer wodntiowiNiiRetedith a Bnping ' (1)
and the other variables are as %@gﬂfﬁﬁgﬁﬁgﬂgggeﬁﬁﬁaﬂl
Formula (I). [23] In a seconqNéypect, the present
invention is directed to a cofpound represented by
Fornmula (1), or a pharnac ¥cably acceptable salt or
N- oxi de thereof, N wher R2 is H ; R3 is Co4dal kyl;
and the ot her vari abl esg@ré agudescri bed above for
Formula (I). [24] In an enbod| nent of this second
aspect, the present invention irg directed to a
conmpound represented by Fornula (1), or a
phar naceutical |y acceptabl dDsalt or N oxi de thereof
[WHier et apldZmbceutibhlNcee | { ' he. ot her

: e N AR e Wit )

vari ables are as described a
[25] In a third aspect, the pr nt invention is
directedvazif>gpnpoanCi§pgese *25;

OCF. ' oAl F
(18] Riis B , A a or
s

y
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OS-10001PChy Fornula (1), or a pharmaceutically acceptable salt

or N-oxide thereof, wherein R2 -5 OS-10001 PCT NH is
I N; R3is Cb.4a|ky| and the other variables are as
descri bed e f myla (1. [26] In an

embodi nent=Qf /t hi sy ’hl pegig;ﬁhe present invention
I s directedjto a-€onmpourd re Sénted by Fornmula (1),
&l a %%ﬁrnaceubléaﬁ1y accept@bﬁb salabdor N- NH oxi de
{dopr e@f ;s pargin R2 is R3 is hydrogen; and the other

variabl es are as described above for Formula (1).
[27] In a fourth aspect, the present invention is

e und repres by For ,
fe1f b 8t Lot P PROUD N ESRESR AR o f Lemosdadishies by
fdrendi (b, &2 Phﬁﬂ'ﬂd\lﬁﬁhdaﬁy bbceptBle sdt &Z0ABkIRY kheredRGviichEn R2 is
ot,her variables are as described above for Fornula

(1) 28] The present invention is also directed to a
of treating hyperproliferative disorders,
fﬂg bre st cancer, head_cancer, or neck cancer,

gast r 0 varahlesaarc as degneidid aboveasHoamulagbonchi al |

| ung, or pancreatic cancer, sinonasal natura
killer/T-cell nphong, testlcular cancer (sem nona),

Rl r dy gne f‘é‘ﬁ%oél%‘rﬁf thiegine graets thrpreaens mtafeniacdan dlrdctexyisatal c
SoRpBh I BFreseRRRE 'b?%%fxﬁlﬁg?&r %H&rﬁl%&éu%cal %{tag)?e salt or N-

| ynphoma, endonetria

carci noma, by adm ni ring an effectlve amount of a
conmpound represent ed{by/ Fornula 11, or a

phar maceutical ly déégziable salt thereof: R1IIN N, R21
@idrahereof vERegin RY iy ; R3 is hydrogen; and the other variables are as

described above for Formula (I).

[23] Tmasecond aspect, the present invention is directed to a compound

represented by Formula (I), or a pharmaceutically acceptable salt or N-oxide thereof,

==

N\

\ .
. . N .
wherein R2is K © ; R3is Cyqalkyl; and the other variables are as described above

for Formula (J).

[24] In an embodiment of this second aspect, the present invention is directed to a

compound represented by Formula (I), or a pharmaceutically acceptable salt or N-

=

N

AN
oxide thereof wherein R2 is o ; R3 is hydrogen; and the other variables are as

described above for Formula (1).

[25] Inathird aspect, the present invention is directed to a compound represented

by Formula (1), or a pharmaceutically acceptable salt or N-oxide thereof, wherein R2

-3-



OFWIFR31 (1) [29] wherein: -6 G5-10001 PCT [30] R | is

aryl, C3.6cycl oal kyl or heterocyclyl, each of which
optihonally is substituted with 1-6 independent

hal N hydroxy; nitro; am no; acyl; substituted
ac gclel 6a|ky|su|f|nyl acyICI 6al kyl sul f onyl ;
ac §%£ n& od - 6a car banoyl oxy; aryI
cyano; he e’? ?:‘57 [20d {55 offist K ]65 aistas deratibad above for
$otostld fQuted with acyl, substituted acyl, aryl or
acyl -substituted aryl; C2- 6al kynyl optionally
substituted with am no, acylanino or substituted

oy | amiag megé-m@ﬁ{ é‘ﬂffus ﬁ'ﬁr‘dlag;%% # (t)ﬁé ngsgﬁtéhtltreﬁ on g#ﬁgqtiec{ ®t3ed

halogen am no,
SRIYROHRAY ﬁa@resm@i I@x@onnab;([)omye, phaﬁﬁe}b]aﬁﬂcaﬁfzihdé@;ﬁtﬁm& iYor N-

acyl, substituted acyl, acyl Cl-6al koxyim no, aryl or
acyl substituted ar Cl-6al kylthio optionally
substituted with ac ¥ substituted acyl ; al koxy

substltuted aryl ,

' W
@g&értgé}séﬂ %g%?gl%j ®am no, ﬁ?ﬁ\}@é’ rogen gphibE rifer yrisbles treds

dendribod abiee dordtoymlipl(T). acyl substituted pyridyl,
substituted acyl substituted pyridyl, halogen,

acyl C1. 6al kyl am no, N-protected acyl Cl- 6a|ky|an1no
[M]aC)YIh £fdurthGapdey Ithewsemﬁﬁveﬁ ikYis %gla{l&% 103 %mggw rgpsapnted

stlt ed acyl, acyl am no,

Ogaylg rwarpé@m%@awwpmh@salttwm m«s{e thtrBof, whsitin@®l

6alkoxyi m no, substituted acyl Cl. 6al koxyi m no,
a - 6al koxy, guanidino or N protected guani di no;

ok, C2- 6al kenyl oxy optionally substituted with acyl or

isuBst i t B8 édCoatkyl, amlihs bilbiembles 43 1 aRedndasphydpegen;
FBHMﬁéaflkyl optional Iy substituted with hydroxy, aryl
or acy or cyclo(lower)al kyl; [32] R31 is hydrogen;
hal ogen; hydroxy; acyl oxy; substi t ut ed acyl oxy;

dg-aﬁ%gél optionally substituted with hydroxy or
16 ?Sen DY FULPR ¢ oglireriohid 4 methobef tdatibed Wit h
hﬁfeyﬂrohfaﬁh{?@dts&ﬂ&% Qﬁélﬁﬂn Qs? Call%gly Péadr%xgcrg?l)% e c%gg %\1} IO r

Cl-6al kyl thio; nitro;
g%P‘O%SME&}D@@], ]@yk@g@,’ ov[aﬂaj, bm&hmlslulﬂg i @Xicreafia o @ger;
iRbdab no;, Cl. 6al kyl am no;
S e B0 B R s
CaFRPIBEBRAE melanona, Gl dsQNY car@Réha raaglbsﬁré)&tﬁs Sl

ubstltuted aryl
Iafégﬁttc)gitl M@S@X %Pﬁ(xetha carcinoma, or prostatg Cal’CII‘.lOI)I/la by administering

an effective amount of a compound represented by Formula IT, or a pharmaceutically
acceptable salt thereof:

Ny R

Lt

(In
[29]  wherein:



OS-10001PCh i no, Ct - 6al kyl ami no, acyl am no, substituted
acyl am no, prot ected am no, heterocyclyl or

ﬂgﬂ - 6al kylthio optionally substituted with
%@ W t 93[ &ycloadlex or heterpens]yl.Gactsel W(lybfamptmally is

t@ﬁf@ tected
ﬁg%é elr i gﬂﬁth BY bﬁeb&ddﬁﬁ%al%%é’rk ‘ﬁ?%l(rgi%g lﬁ Ony fiio. acy subs%tuted

5% sl @H?}’Iﬁ%}nﬂgﬁ%& @éibﬂmkiibnxdr acywbscli Jﬂlktyﬁﬁnnocmalkyi
@z&@ﬂm@y%)&p@fd c&%n 6ﬁtj-:t§r¥!:vc§ylil,lq§o;5%¢( 91]! gﬁ.ﬁ)ﬁgl%\t/tét&;p Shaeyt,

subst it ut'ed
§%§WF®@@Pﬁdarahfyl aarﬂrsubsuupedﬁr@lc t:\%hll@m!y%uoﬂﬂtyeshﬁﬁwﬁéd’\hth

BT M SSBRL eed Wiy me@

Bdbgeylngm1nonf1L6®lk§1ah1Yno$ h@fﬁ'ﬂlﬁ&tsﬁl%tlmtéﬁcmégﬁ&%}i dr&i) Ek%ﬂloxy,
(S- 10001 PCT C1. 6al kyl sul f onyl

chy&g '15‘ %ﬁyﬁcéwubsaweﬁl@@d » BallGeyrlkepyimimg) aryl or acyl

:i\l-b@litﬁie&@fﬂ‘ctl 6@1@1&9@5}3@@51‘@’4@%‘({1@@3% acyl or suqstltuted acyl:
al kyl am nosul fonyl ; Heterocycly squ roCl
?%W p%‘BT‘af“iYﬁWStmNPdp‘Fkﬂt b eldnsamm@t@dfl@dlrd«yl zmyloﬁ(y rayisio,

llakvﬁleﬂléﬁ%ln%)’proﬁ[:te%@[nlgt ﬁe%g%a}yﬁ %@gﬁ%ﬁ]slthggq}teg

ogen,
3cyl %%@tlthfgﬂ embfhdlalagem facyNiEy 6aﬂcy1alm1ho CN—pIStec[eaﬁdylE, [ S

ﬁgl;l(g%ﬂhllg(%’ |Nt3ﬂ:§/1(E gfgﬂrggllaih lfoev!é% jﬁ(r}raﬁu% |a‘é3ﬂ s[ugg]tut@i iacgzl acylammo

sChst@etbd ydybmena it 6aiRﬁ}1ydr£239>1:ar\Eomﬂaer@ rhyd%xggn‘ﬂh@ 84 @‘
IS - )

i
SRy RS B SRR o shosk canpisin o)

tEatected gua@ﬂdhﬁo af €, ABSRYIbBLGtibhal 5 AL ERMm
6,.054, 457, [4312 In one asplectH thSe1 presen{a\p{i1 ﬁ{/%quftf%tﬁd

FEHPHRDEd to a nethod of treating
(BYIPERY 68 hfdescah] lwexddua%ﬁ%n%ny Mﬂ)@ﬁtld%d%thqtyﬁ%%t LS 1,

head cancer, or neck cancer, ° gastrol ntestrn
of sYpleiAvenalvkr i an, bronchial, Iung, or pancreatlc

%ﬁgf ?g il,l llsal?dgdaéﬁg";h?ﬁo &??leﬁr%ﬁ)é)acyllf)% {,sgh[vsﬁ%ltéd a{chQIQ,O satkyl
optionally substituted with hydroxy or Cisalkoxy; Cisalkoxy optionally substituted
with aryl, amino, protected amino, acyl, hydroxy, cyano or C,galkylthio; nitro; amino;
acyl; substituted acyl; or Ci.gcycloalkyloxy;

[33]1 Ry is hydroxy; halogen; nitro; amino; protected amino; Ci.galkylamino;
acyloxy; aminoC, salkylamino; N-protected aminoC_alkylamino; Ci.ealkoxy
optionally substituted with hydroxy, aryl, substituted aryl, acyl, substituted acyl,
amino, Cy_galkylamino, acylamino, substituted acylamino, protected amino,
heterocyclyl or guanidino; C; galkylthio optionally substituted with acyl, substituted
acyl, amino, Cgalkylamino, acylamino, substituted acylamino, protected amino,
heterocyclyl, hydroxy, Crsalkylsulfonyloxy, arylsulfonyloxy, arCyalkoxy or
.subsﬁmted arC_galkoxy; C,_salkyl substituted with acyl, substituted acyl, amino,
lower alkylamino, acylamino, substituted acylamino, protected amino, heterocyclyl,
hydroxy, C)alkylsulfonyloxy or arylsulfonyloxy; Cs.salkenyl optionally substituted
with acyl; C; salkyny! optionally substituted with hydroxy, amino, protected amino,

-7



0S-10001 P . , : .
“Car ci noma, mal i gnant nel anoma, adenoid cystic
carci noma, angi osarcoma, anaplastic large cell

Ié/ﬁﬁ?ﬂnlﬁ% %ndorret rial carcinom, or prostate
CAPEIABHRYIBYY e i onploxrigmingl et lkgetlfongl; Apuntiedf a
@OnROL ki age

paggr m k}ilftigﬂgl yﬁtggy%IE%ngﬂggl t e{%ggl‘e/ﬁ?lfcl\%é’%ﬁ‘%‘x
jpaKdsu fi}y N-peotesiqdemi mdbj/leldﬁayleplamdjrhs@r sregroaeeve

biperibas:ul a 11, [44] In an enbodi ment of this aspect,
the present invention is directed to a nethod of

Hat Rngs Wp@epréwealkgln Giiallexgdoshileens, including
pispash i cang gbo‘fhe icer, or neck cancer,
; ' [ bronchi al ,

gastroi nt es I nal  can ;o euken a, ovari an,
l ung, or pancreatic cancer, sinonasah natural
ki[ler/T-cell I|ynphoma, testicular cahcer (sem noma),

thyroi d carci noma, nalignant I anomaé) —adenoi d cystic
tic pa

CipRN8, 1 1RNEO rge cell
Fa{‘rp OFT‘B.FCq 6%%%0%?“ g%H@ar ¢i noma, or pr ostate
cucrii@ﬂaagmpowmfmmmmgmam@ffectlve amount of a

9 sent.ed by Fornula 11, or a -8 O5-10001
lQCI‘Iquﬁ %]?I ca Iy accept abl e salt t hereof , wherein
Xis S RI 1R§ optionally substituted aryl; and the
ot her variablgs are as descri bed above for Fornmula I1I.

(3951 JinOanot he r I enblnaléin®at is Gf drb fnSor A6 PR &ivd hsupr esent
{16}V eRt js Op L3 di rceg ed.to.a nethod of treating

0 yperproliferative d $dPders, including breast cancer,
[ﬁHadYCIalﬁféiemr,N or neck cancer, gastrointestinal cancer,
| eukem a, ovarian, bronchial, lung, or pancreatic
cancer, sinonasal natural killer/T-cell |ynphoma,

{mst Cottpaunde @NESHnula( @5 HeHRWbed LYY %%&&%ﬁgﬂ?ﬁw

‘ﬁ ggant nmel anona, adenoid cystic carcin

HieAshRg *%P&?fﬁlﬁétﬂmhmmsgiae@el fo 4 r;lﬂbd)tbdif&reatmg
hﬁﬁﬁﬂﬂ‘ﬁﬁkl‘étl@é dﬁ@fd@ﬂs ﬁﬁH&dmg éregsrt %gﬁcgt %%z?dccgr %e%,% gg%ancer

adm ni stering an effect anount
8?%&%%3%&1 E81eBYy leukemin pvarii, branchial, mmgrmﬁw:m:ﬁ@hhaér

;i t f S;
S P R Lk B bmay sl rpeer spmainmio wymvad
czxmrl@rablr@eélgam na:iandms mdbxhﬁ&icﬁﬂ@vﬁciﬁ%a aEQirOEQﬂJ:cﬁ‘naj !anap[lfféﬁé'

not h dI nent of this aspect
1%)%}9? gg r?l nllphﬁv Veént 8??6 ‘Eﬂf?%’{‘ae ar prgstate cprstinmd, fuf adtﬂrl@atcnng

annffmhmawmuﬁl%iai oot BRpESTd H%r%lrﬂ'lgla 2? % ? B2 agegﬁ%az{y

ead.canc neck cancer, @astrol
éﬁ%&?ﬁ ! tﬁ?f@‘?fr Wgtﬁemgﬁ 6% #ndethe othemrigriabies pancd@atibed above
focBmv@Rila IISi nonasal natural killer/T-cell |ynphong,

4%'§st| cul ar cancer (sem noma), thyroid carcinong,
[43k i @ﬁ%ﬁ*@l bedimgniefthis @Gm@dh@lpuemt inGerd@A G MYIRA to a method

of treating hyperproliferative disorders, including breast cancer, head cancer, or neck
cancer, gastrointestinal cancer, leukemia, ovatian, bronchial, lung, or pancreatic
cancer, sinonasal natural killer/T-cell lymphoma, testicular cancer (seminoma),
thyroid carcinoma, malignant melanoma, adenoid cystic carcinoma, angiosarcoma,
anaplastic large cell lymphoma, endometrial carcinoma, or prostate carcinoma, by

administering an effective amount of a compound represented by Formula IL, or a
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0S-10001 PCHNngi osar coma, anapl astic large cell |ynphoma,
endonetrial carcinoma, or prostate carcinonma, by
adm ni stering an effective amount of a conpound
PEBMmacEteadly apseptablsrsaiy ﬂ’@rdOf,,wIﬁ:relmXph&rIﬂHC@ ubtichally Mubstituted

a5%eRl ARl ofhes Mta Bfep glreeag eSg\é\’Q%éaggw géhsrgg%é If Er NFO?PTSI a

the ot her variables are
5] [ apEnThe eprbedientnt DMSmtspe@fJ tHeprésbOnehfi&itls %i’fe&ed B a
erprqliferative disorders,

Ll
RS Qéa“{’a% eﬁ’f@q‘gléfﬁ@\é?e diprdersdasluding biswst panskr, beadoencer,
gla@k oannéregﬁstrdi\afest@r&m Ctloer, leBIKRA] RruriQY gfo'n f Bﬁg nghi al,

ancrea c cancer, sinonasal
Ir3<anlC 5?9 ‘;Iaml 5 FnopgsahRaswal kiflerdT-cellilympheman ¢®t101(lstemlm na) ,
{sbyiinoind), t13843€ EOIRBma mligﬂm%elﬁ%hﬁ gﬁ?dld ggs%g %f.l%ll‘l%XlSt Ic

catr ci nonm, ang i_osarconmm, anap astitc

SO a@?@é%k@ﬁ%ﬂlléﬁﬂmmdommf estiadiea, or prostate

GRS RIRO BRad n ffective anount _of a

co&poung??ég¥g§g' %éggﬁko%%ﬁ ?fﬁ”m§m8§“Tﬁ§9¥mb@W
ulq 11, or gplmrmadeutplly Ecce‘ptableR%R thekeof, Ihedein K488; R11 is

%@ﬁa@ %Ubsﬁilé}ll%ﬁ].d eac%cyclfy?\ﬁ}iﬁd chﬁgc%ﬁgﬁa?%rﬁlalg dgé:ﬁlbgq ghoye &

heter
RﬂnnhbiL6 |ndependent halogen hydr oxy; nitro;
acyl; substituted acyl,;

B0 & R RO RS o5t dnice dboayesot omyion ety o
rﬁ?éthod (ﬁ&kkﬂg&lﬁ)ﬁﬁﬂhf&ﬁi%)ﬂh%ﬁﬁf@ﬁﬁﬂﬁ} g’f)}’eéaatg% t(ée{r l%exgcaﬂc?r

het rOQ% % 6al kenyl optional
Of BYFK cASh SR Toipiestingl cpncer, deukemisy ovriph,- oivbtal tluttgadr aryl ;

paicr&at Ky sm%ﬁél%@ﬁlreh* ﬁeH’th l%n%%m\éﬁ' ttegglu% paricer

acyl ami no or su stltute
%5’5{“?%‘?% t]WO@lfB@mqﬂm E@hgﬂatlmmh(ﬂ% Adenaldli a¥Stic carcinoma,

a oyl bsti t ut. d yl
e b 5 LT R sy caefoin.or posa

c@relﬁgma,thytaémuasmng eaoaffeawe dduk DY B BundBreyesdtedany |
|.thio optional|y substituted

F§pr.ﬁ§ Hacy ﬁjﬂalr%laéﬁ%gfﬁh ]%{Fé $At th QF%OWW’@IWX el iy N, and

thowtiet variableslanedats Hesaripdd absub il EbMhggaryl . hydroxy,
acyl oxy, am no, |ower al kyl am no, protected am no,
heterocyclyl, acyl substituted pyridyl, substituted

- [ty | Tiephsbhttise8fomy rais@ﬂkmct@o%ﬁ&ho@&ﬂe%ﬁg(sal Kyl am no,

hyperproliferative disorders, including breast cancer, head cancer, or neck cancer, .
gastrointestinal cancer, leukemia, ovarian, bronchial, lung, or pancreatic cancer,
sinonasal natural killet/T-cell lymphoma, testicular cancer (seminoma), thyroid
carcinoma, malignant melanoma, adenoid cystic carcinoma, angiosarcoma, anaplastic
large cell lymphoma, endometrial carcinoma, or prostate carcinoma, by administering

an effective amount of a compound represented by Formula I1I:



05-10001 PCIN- pr ot ect ed acyl G - 6al kyl ami no, N-acyl Cl4al kyl - N-1 ower
al kyl am no, acyl, substituted acyl, acylam no,

substituted acylantno

C1- 6a|kyIhydra2|nocﬁﬁ%gnykam1no hydr oxyi m no, acyl d
6al koxyi m no, substituted acyl C 6al koxyi m no,

acyl Cpsa] koxy, guani ditno or N- protected guanidino; or
C2- 6al kenyl oxy optidﬁall substituted with acyl or
substituted acyl substit [50] R22 is hydrogen;
Cl4al kyl optionally substitl éﬁ”ﬁrﬂh hydr oxy, aryl or
acyl; or C3-6c¢cycloal kyl.”$51] R32 is hydrogen;

hal ogen; hydroxy; acyl oXy; substituted acyl oxy;

Cl. 6al kyl optionally substimuted w t hhydroxy or

é% 6qh§9g¥ Cl- 6al koxy optionally substituted wth
@ anmirno, protected am no, acyl, hydroxy, cyano or

[@911. ““'”*’“%"35?’?5@%““‘“ orame clyﬁg%h Ufﬁ/ﬂ{gﬁtog a"y' !
XY, IS Si
Sﬁﬁft%i(gw&l Portsp ympb}llﬂ I OEF!IE, hydgxyinitrf; EE@te&td :anmo ammo
1, bavktkete |

ﬁﬁj{q? o tgt%( EQB@AI ao@?I‘(n,ﬁ %Iﬁﬁ&ﬂhﬁﬂ acyt'dlﬁcl)!(yl%ﬁéinyl( %@]'1:'0@_ s

F-@H@’l e bameiloss an; 364na] hdterosycly 0T, gaNeny WP ESQA1H
tive 0]
smwtéi \ngz{c?g @ﬁbsﬁtuéé}f a%xp afyg gI]‘ a ]I gﬁ%gtytgtie(} P.llyg Fg%zrﬁélm}ll
Oﬁﬁwtly ﬁtths@mtemwlth alnifio, |anyﬂemefmd:§ rstbsa@twd,acjgaﬁtn%c £ hiky1
rot.ected amno and nitro, am no
BT bubgith SRR gL it {uetllodamige, agylaming, gubstituted
agdartian Sedroef £y ogy,GlyiC, 9@&@@2@!&} Yooy URB L b &%1 Wbk, 1-6

AR SRR Abp a0 Crealieiie potyally oyasam iy
aamoﬂﬂﬁlsttt@tati kawh; (oGt %Ft‘i?lﬁall? @h&)ﬂtutegjvgﬁt a@ﬁl AsHQrea aryl,

X
- 6al kyl am no( Cl
hydroxy, acyloxy, amino, lower alky]ammo protected amino, heterocyclyl, acyl

substituted pyridyl, substituted acyl substituted pyridyl, halogen, acylC;_salkylamino,
N-protected acylC; galkylamino, N-acylC 1¢alkyl-N-lower alkylamino, acyl,
substituted acyl, acylamino, substituted acylamino, Cy galkylhydrazinocarbonylamino,
hydroxyimino, acylCy.galkoxyimino, substituted acylCy salkoxyimino, acylC,_galkoxy,
guanidino or N-protected guanidino; or Cz-salkenyloxy optionally substituted with
acyl or substituted acyl substituents;

[50]  R22is hydrogen; C)_alkyl optionally substituted with hydroxy, aryl or acyl; or
Cicycloalkyl;

[31]  R32 is hydrogen; halogen; hydroxy; acyloxy; substituted acyloxy; C,.¢alkyl
optionally substituted with hydroxy or C, salkoxy; Cy.galkoxy optionally substituted
with aryl, amino, protected amino, acyl, hydroxy, cyano or Crsalkylthio; nitro; amino;
acyl; substituted acyl; or C3 scycloalkyloxy;

[52] A, is asingle bond, O, or NH;
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05-10001 PCE ypst i t ut ed heterocyclyl, C . 6al kyl hydrazi no, aryl oxy,
Cl 6alkylthio, aryl, protected amno, N-protected
Cl $al kyl am no(Cl . 6al kyl )am no, N-protected
am nod - 6al kyl (N - Cl.6al kyl)am no, O
ani nod . 6al kyl (N C1. 6al kyl yanigo, __ 1
Cl . 6al kyl am no(d - 6al kyl ) (N- CJ, 6al kyﬁ ) am no, or
[ﬂ3]6alE ko Ky (a(dyldna 1K yda ka6, S—H—b@-t—l—t uentG, or a
%{ %{%I subst i ent further opt’i onal I y ‘substi t ut ed

S 2 EPg © me &y ddoin Widr oxyi mi no,
mercapto, CLl. 6al kyl amg no, acyl oxy, hal ogen,
Cl. 6al kox rot ect ed |hydr oxy, hydroxy, C1.
Bl kdxl& 163 ﬂ?@t(@ct amamd, am no, heterocyclyl, or
substituted hegerocyclyl sub- substituents; [59]
provi ded that wken Y1 is phenyl optionally substituted

186} h 1Chs Gak Ky Nor a&ﬂér@m R hi?ﬂ c[g%%n (dSN %I%tegﬁéelognrglﬁoor mul a

nd,  and 16z g H]
&?M)Xla%e eCldssHr| PInS; @n@; Patent No 6, 316, 482.
18] ¥ ORASRERLnl G PRERSLAANENL] o) L8 diLeCed:

a net hod treatin yperpro
aalkemqya iPFRjccIdesarzino @Ia:\waro,, antigpchdesnear diarfino REGK HRABCATY 1
ri an, br onchi al ,

19 288:1aehdak ﬁectgllog?cl)(lco?ﬂonaﬁlg glﬁbsy m%lg'ﬁxsﬂb éﬁalﬁgﬁq‘l Agl, Cisalkoxy,

| un g, oOr pancrea
hyidtokprguanidiah) métyambanEamin® sdohigl| Iﬂfer@a?? Eyz(n%@xﬁln@o ) ,

CT
A TR ey gn LG avdaning),
sabwtipitaiteietocyLigt, gg. 5ﬂ@1hydr%ﬁ%h%xy endemeidibal, Fnotected

o B b S g e B oot o
ldtkylRpmis, RRASOTR Ak ING-al a h
' %Eg y| n 1Xl i s Oﬂ,ﬁ d@?he“kagl%yagl%ﬁl\?gél EL@E“Z’%‘?% ‘ﬁa?ky%% Ci.
s g Qb@%XY%ﬁalkﬂ}aimm%ub$ﬂmenE56 4 a Bsgallsd substimetn,

fERAG toMAI] hav 0-4 carbons
i fh\g}{t }illg,r éugftfﬁ%%&i whtl §Wf af-a Qlécg* Eyano, gg)?lpg)iog;ﬁ{;mmto
Grralindrrino.ceripry balagto k) ﬁaaman ptyﬂectlarahyd?gx}n hydlﬁiij? l@n | s

e REF PR ki A Bl i i Oyl

S‘Ihsﬁ“?}@}tﬁg (connecting) group. [651 As used herein
‘al kenyl ", and

44 se i1 fied

B R Ry R LIRS S 0% Bl endly Slpssbnegth O sy o s,
themnfi gurations. Lower alkyls, alkenyls, and al kynyls
[60] A, is a single bond, and

Q }1?62

[61) E,is N—

[62] Compounds of Formula (IIT) are described in U.S. Patent No. 6,316,482,
[63] Inone aspect, the pfesent invention is directed to a method of treating
hyperproliferative disorders, including breast cancer, head cancer, or neck cancer,
gastrointestinal cancer, leukemia, ovarian, bronchial, lung, or pancreatic cancer, |

sinonasal natural killer/T-cell lymphoma, testicular cancer (seminoma), thyroid
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0s-10001 PChave 1-6 carbons. Higher al kyls, al kenyls, and
al kynyl's have nore than 6 carbons. [661 As used
herei n unl ess otherw se specified, the terns "aryl"
streinonp, mayigeanigiglanoinmdandid cyshie narsmsmamigmmbmrdaa ,anzfp(]H‘stlc

h
e Y B DO o BeolRlieo i B i
ewpferyive amlqn(mt Gfmtt(yﬂlp)Ophcﬂartjbfe)sentedﬁf}ﬂn:%ﬂnglaﬂﬂp&ttd’bﬂann:ic@vht}ﬁa]l.ly
err ute | an ar
e bGP RFeEhoRir & v rhiameTensds ot ove

éxdopheda acyl , substituted acyl, N protected
piperazinylsulfonyl, piperazinylsulfonyl,

N- C1- 6al kyl pi perazi nyl sul fonyl, hydroxyCl-val kyl,

@t e rAmy%H Yitreinh et QERHY” 1§7h§efi & Arg@sm sﬁ%lkﬁﬂxaﬁﬁ’é éfwc%@bﬁ’so-t that

y@go % 6al koxy 67?9 used herein unl ess
Bt sef %E?fﬁ%straﬂﬁﬁpé rsashefl ppfigumtinn) Anjiohhaving no
€161 i§ hipdrang WAt ll a8 ﬁ%ﬁ&l o ata%gﬁﬁla‘plng no carbon is a

het er o- ring atom an €S Sa
tirrehbandthed thepdiet isa bridzingt(comatesthg) gonp or  pol ycycl ic

3! er@@%@& héredh 911%9?0!: Me@é&cxﬁe%r“alllgy)f’anyﬁcgwl PYLE L Il¥yn‘yl

pyrrolinyl, imdazoy
wondesistinight or bpylpmil myﬁguratpmsl Hawérnyiyls, blkb@yagbyd alkynyis

ﬁa?%)gihgc%mrébf ﬁ?’éﬁ T al slp gprf(la l% )711(9 z?[?ﬂafg)s‘dly«l'vg og%hﬁxggicg%ons

i6adol Aszusntthrelh anlbsammlaiwmla ¥heciftpd] the Ee)‘ﬂns “ 1'?1(’J Gud PR We, well
be n y4 ot ri azol

lf.n&vpgc%g ?ﬁ/%fddglﬁ’]q or %ng eny £ th%/hyi as well as phenyl
itk bretar a{bydmméﬂl@m Woupd @&Iﬁai@msﬂr ﬁ{ebifﬁ rl:Ylhrenfith@tQ}ﬂtyl)phenyI).

a azol yl oxadi azoy oxa
PRt} BT oAt sesmy e R kAT 1 o ary

daenm&amtam{am bekiblca%al -
t hi azol i di nyl, ekfgnzlotehl az%J a;i fﬁp%%%{f%%:% bsmt‘te? acyl, N

sRiRGeA RiperAgnylsulionylp Bingrsainpiaylfonah &- @h@lldyimmra&mmfonyl
u
ST OB KPR PR MR oMb B a0
%’E:IY herei n unl ess ot herw se specified, "acyl"
Efcl f carbo sterlfledc oXY,
[ggr.bégr%?ﬁd, R RO e SRR, FRbRer ) RoW o
cheropis and m}ﬂfenﬁ(}t‘:)l’@l?l}drﬁa* ISyl hetéiﬂ-(ﬂmk Efbgi lakxﬁxncﬁgﬁsfé’ahfrht@(ﬂ
) bstitute unsu stltute ower

2 gt)é%’fr ﬁ‘ah§ et Beng aren ww'mc AN SR Ho Y1
exmnﬂemmnmwbﬁmm iR ONYIC BFRAMM yrIdP(p B Q¥GRA RNy,

car i odoet hox car

ﬁlagﬂﬁfg té@?ﬁé&?ﬁ%ﬁ? M" 1m1daz011d1nyl piperidyl, piperazinyi,

hdmﬂpb&lﬁilﬂfﬂ MOS0 ROUMERY, BIYibinyl, benzumdazo lyl, quinolyl,
di met h{l am noet hoxycar bonyl ;" substit ut of

- IpAwnely F@@ﬂ%m’mﬂh igsareli. hemptriazalyh tfaE’LZOIO—pyrldazmyl pyranyl,
furyl, I H-tetrahydropyranyl, tetrahydrofuranyl, thienyl, oxazolyl, isoxazolyl,

oxadiazoyl, oxazolinyl, morpholinyl, benzofuranyl, benzoxazolyl, benzoxadiazolyl,
thiazolyl, thiadiazolyl, thiazolidinyl, benzothiazolyl, benzothiadiazolyl, benzofuranyl,
or benzodioxyl and the like. Such heterocyclyls are suitably substituted with lower
alkyl or oxo substituents.
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0s-10001 pcphenoxycar bonyl , 4-ni trophenoxycar bonyl ,
2- napht hyl oxycar bonyl ; substituted or wunsubstituted

ar (1 ower) al koxycar bonyl such as benzyl oxycarbonyl ,
8k nethysed hcyremmlute&wtherbfm Eb@tﬁﬂtﬂ EYIC MDY for example,

Ca_rnxtro e Z Iqﬁ car bon

e, R RS O P s A atismoxt. ke alkinonty arovt

mrﬁ}@@y@kmhﬂl(%ﬁﬁ?hbﬁwmgﬁﬂﬁﬁl d cﬁgo?y mcludeﬁ subsfltéléeld or[ 70]
eri oxycar bonyl an e |ike

%&%&‘&%ﬂcﬁ@g@u %?‘%fﬁ?aé%@y bk %we@osm@pnyie@hoxymb @g’én

prSpdy bbby bufbtayémoﬁ?l t- btﬁﬁ%ﬁ%nﬁr?éxggk?ﬁrbo[r@ll%

used herein unl ess ot herw se

roggethpxyarhany b R - ﬁ@hlomﬁ‘mbﬁcaﬂ}onnb dioneghylaminopropoxycarbonyl,
%m@ﬁ?laﬁqﬁoeﬁ@kﬁ@oﬁ%d %R B GBS ieRe B NI B0

, 2- " di met hyl hydr azi no
@eeowarhwh;ﬂdmémhmoxygnborné, - ndpéthy[oijl«}aﬂ%t&yl,l sulrdtifuesdeirn

S AR B o0 o

I nclu r- exa

@ﬁmﬁ%mﬂbmhgliydryﬂlhmyearbmiya,rni-m&emelayylo@caxﬂab@yz 1.0 ke,

Cc S substituted or
R N asap et R oS procye desyegroon such
a9 Mok bmipiperidylot yeatpbnyliasdmettikeyl , val eryl, isovaleryl,
[&%valoyl, hexanoyl , trifluoroacetyl or the Iike. [741

royl™ includes benzoyl, naphthoyl, toluoyl,
(@] ( t Aluibad Hepangalyds oﬁﬁﬁlxi%é" ekifke. “hal[)géxi ﬁ&dﬂ&@%hﬁ%@' n
unless ot herw se speC|f "N-protective group" in

brofpige etiedle ami no” |ncludes substituted or
(NSUBSkbLHRSh LAYS n)ﬂ@h@lgﬂec&é@ G 6%?1{3/11{8%;31133383 TRy % 2-

ornyl, acety propionyl, tri
“WP WP 8ydi(C llefélﬁb_l}hmtakm yecdirds éﬂydrthﬂhxchmm:s 212.
dbHd 1 arpor subst ed or
un st%gﬁ%%?)gg eghly a}fy%g%%l%%gr_go nQXh S)dfazmg hor

[Bdnz s ssedderdowmitss ofhervwite spbeﬁzdgl“@ma(ﬂ@dldmﬂﬁwl)ﬁalk%’ includes,
e T A
like.but oxycar bonyl or 9- quorenyInethoxycarbonyI are
(Bl e eyl peiis bk nragelho@aigh ooty och o formst
- adepylofrepibedo, lgtanl Foteyryl, VAshy Qe%alhmqvamyk %ﬂ;@wony'
ﬁgﬁonmcﬂylmﬂhéﬁﬁgxycarbonyl f- anyl oXycar bonyl)
[74]  “aroyl” includes benzoyl, naphthoyl, toluoyl, di{t-butyl)benzoyl and the like.
[75]  As used herein unless otherwise specified, “N-protective group” in “protected
amino”, includes substituted or unsubstituted lower alkanyl (such as, for example,
formyl, acetyl, propionyl, trifluoroacetyl), phthaloyl, lower alkoxycarbony! (such as t-
butoxycarbonyl, t-amyloxycarbonyl), substituted or unsubstituted aralkyloxycarbonyl
(such as benzyloxycarbonyl, p-nitrobenzyloxycarbonyl), 9-
fluorenylmethoxycarbonyl, substituted or unsubstituted
arenesulfonyl(benzenesulfonyl, tosyl). Phthaloyl, t-butoxycarbonyl or 9-

fluorenylmethoxycarbonyl are preferred.
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Os-10001 pr77] As used herein unless otherw se specified,
"hydr oxy-protective group” includes substituted or
unsubstituted aryl nethyl (for exanple, benzyl, |ower

dl'fox yisamedyteyein laldyﬂs ,oﬂmrvl&fisgsfwltiﬁtamt“eg%r?ie@r%\}e gr%@f’ in “protected
EEATIRE et 605 BRGTackons! et wiRE RS | i i ve

srwlegchemydt ry at certain positions. The present
stereaqisoners of Formulas I,

ipyvention d.ncl.udes all

Wﬁ aﬁ‘é?‘f“id|he?ﬁ%“’ﬁ??é?%’&’@iﬁﬁ?&‘aﬁ% “Brdeptpleat warewp”
tumdudes Subbtittel ©F unsubStiXied 8§nih 5 H6f SQ RUBLSyARWE! | as
i sol at ed sgeii fic stereoi soners are also Included.
6@??“2”5“%3% Vi SebsBruiadsdylfarenanple, thusddphanglsilyied t o
(T8 PANTRe GO FSRRRY Y Sind I atehod® Wil AGEMAER | O OF

epi neri zation procedures known t ose s
Siereochomustryit 6ertién RosHions UBIE peesoriduientisn waludéselstereoitamices
@fp@&@,[a@q,imgg@m d . Nt | al encgo sses
a phar macedt i cal aréo%‘p%%%tgﬁ%gﬁwgcg pt?@e Saé%%bef?og‘egg Ia
SUHPESE AbStepoismRartsavdll dspsobaeisipecfit strewisdhera are also included.
PRAKIBE SN le carrier. [801 Preferably,
the %@m_ﬁrffﬁoﬁyﬁ%&gﬁﬁﬁé?@gé“ S840 BirRPRAL L RoPBRIRdS. of i
sgeepeabkgioncarpimerizaiog procaiunesti@xive ié thesaRaltiis lelayt, the

' unt of compound_ of Fornmula | as
glg)tsi‘gcr%l %ﬁésg(;}? rgg/egufeglc angbe eeltiredfIyeaiccept abl e sal t

0191 N- el inteentibve sleddncombdids 2k @MeBIticaMohiPofitibR St is
erﬁ:\fner%e%t enbod%ge ,_the_ invention enconpasses a
PRAT HEC &t oy GEPYIR b qostbiRagian pith aphemaceftically
ghicggatdecdayert he i nhibition of the c-Kit Kkinase, which
@g bPe [ia 'I%—type or nutant formof the protein,

ﬁ‘p s ewleat ¢ SAAPFEIOBUE FeRiirisyd elcmptmadsicetically riceptabind
éri@And Qiib&to%tbecﬁé}ﬁggzﬂfiéaglg lebdeh fa@ggﬁt\éoga%% Mnd é)?%onnula I

I
compound of Formu eScCr i ove {or

- Hrisrsrkedthove frephasaepitiatlyecsepitable it oNoxiidkethtleef eof ) .
L] - 0Si 1 of the present
ool TR O EOIROR L s P i s,
-phgrmasgitivpl eomplositiem & tHe@BhtmBheo fiditense 3NRE MMM (Tahd &K it
tsh,refers to salts_prepared from
. %ﬁ%?’%*@@dﬁ?’i@% i ‘9’“%‘{@?8 Bt S‘Bfaaf REn.oF bpe Hncompganga ds.
Phvemceltealboapopiaide ofridrhed a RER SR théBYRBEAIRN et ARG G
L SmS QLS %?lgondlI ng sal t. %&r})@be convenient]y prepare
FORPOUTE SF herriia T greveyit Bt 5 2 @hpFRCeuseIEY argeptable salt
ar hedotidl therebMOr gani ¢ bases and organic bases. Salts

gﬁ%:ﬁd from auch i norgani c_bases include al um num
[ BifmPuafTand spmpesines of the peasent dukshtiorf ee pffestive for

tleineQtSmmbls biinUR) foﬂ@;_gﬂl‘fﬁ%i, H@_}lanﬁanganese (ic and ous),
gﬁt agsi um sodium zinc and the |ike salts.
rt irBg feHR| 9ha¥§1p1@cfeg§1¢a§m agpeptabla@alts” refers to salts prepared from

pharmaceutically acceptable non-toxic bases or acids. When the compound of the

_present invention is acidic, its corresponding salt can be conveniently prepared from
pharmaceutically acceptable non-toxic bases, including inorganic bases and organic
bases. Salt i i 1 i i i

s derived from such inorganic bases include aluminum, ammonium,
calcium, copper (ic and ous), ferric, ferrous, lithium, magnesium, manganese (ic and

ous), potassium, sodium, zinc and the like salts. Particularly preferred are the
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OS-10001PCT 14 OS- 10001 PCT armmoni um cal ci um magnesi um
potaSS|un1and sodiumsalts. Salts derived from
phar maceut.i.cal | acceptablgggéganlc non-t oxi ¢ bases
8}"6&‘81 > PP, pgnSHpRgpgfassi rfedik, salth @att%dqnvad from
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m%%@e%oﬁé) %@r%mfls at1on al‘%hougﬁ1 %e most suitable route in any given case will
depend on the particular host, and nature and severity of the conditions for which the
active ingredient is being administered. The pharmaceutical compositions may be
conveniently presented in unit dosage form and prepared by any of the methods well
known in the art of pharmacy.

{86]  In practice, the compounds represented by Formula I, or pharmaceutically

acceptable salts or N-oxides thereof, of this invention can be combined as the active
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[89] The pharmaceutical carrier employed can be, for example, a solid, liquid, or
gas. Examples of solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar,
pectin, acacia, magnesium stearate, and stearic acid. Examples of liquid carriers are
'sugar syrup, peanut oil, olive oil, and water. Examples of gaseous carriers include
carbon dioxide and nitrogen.

{90] In preparing the compositions for oral dosage form, any convenient

pharmaceutical media may be employed. For example, water, glycols, oils, alcohols,
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about 5g of the active ingredient.

[93] For example, a formulation intended for the oral administration to humans

may contain from about 0.5mg to about 5g of active agent, compounded with an

appropriate and convenient amount of carrier material, which may vary from about 5

to about 95 percent of the total composition. Unit dosage forms will generally contain
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[97] Pharmaceutical compositions of this invention can be in a form suitable for
rectal administration wherein the carrier is a solid. It is preferable that the mixture
forms unit dose suppositories. Suitable carriers include cocoa butter and other
materials commonly used in the art. The suppositories may be conveniently formed
by first admixing the composition with the softened or melted carrier(s) followed by

chilling and shaping in molds.
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[102] It is understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors including the age, body weight, general health,
sex, diet, time of administration, route of administration, rate of excretion, drug
combination and the severity of the particular disease undergoing therapy.

{103] The compounds of the present invention, or pharmaceutically acceptable salts

or N-oxides thereof, can also be effectively administered in conjunction with other
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v1gc sré]gf? g%tpggg,a afboal:art%g_ g%mlmtab(l)rge gncf) trllg ‘[axnngeiu%‘lhgsa It}ley
compositions of the present invention include a compound according to Formula I, or
a pharmaceutically acceptable salt or N-oxide thereof, and an anti-neoplastic, anti-
tumor, anti-angiogenic, or chemotherapeutic agent.

[105] The compounds of the present invention, or pharmaceutically acceptable salts
or N-oxides thereof, can also be effectively administered in conjunction with other
therapeutic compounds, aside from cancer therapy. For example, therapeutic agents
effective to ameliorate adverse side-effects can be advantageous co-agents with the

.compounds of the present invention.
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05-10001 PCOXiI de t hereof, and a cytotoxic agent or an
angi ogenesi s-i nhi biting agent. The anounts of each
can be therapeutically effective alone - in which case
{1061 sRyprasenetivefBXeEMPLESHT tievseseoiBvananC e SuhRsHsdant
Topik 1 92k, geNt by nonot herapy. The anmpunts of any can
al so be subtherapeutic - to mnimze adverse effects,
particularly in sensitive patients. [104] It is
under stood that the treat t of cancer depends on the
type of cancer. For exanﬁﬂ%’ iung cancer is treated
differently as a first line therapy tkRan are col on
cancer or bgg¥ist pancer treated. Even within |ung

cancer, 'fgr xamp| e, fixrst i her apy ffere
from secgnd | Pne thah£§>~wmich turn is oLberQHZﬁij
fromthir Nune [ herapy. Newly di‘agnosed pat/ents

m ght be tréated Wi th cisplatinum cont ai ni ng

regi mens. wer€ that to fail, t hey nove onto a second

i ne therapy such|f as da tTaxane. Frmatty;—Tf that
failed, th i ght get a tyrosine kinase EGFR

i nhi bitor third %itne therdpy. Furtherg3The Ex. 4
regul at or pprovial process differs fromcountry to
country. ccordiingly, the accepted treatnent reginens
can differ m clountry to countr hbvertheless t he
conp@sinds fihe pr esénit |nvent|6% Bx7

pharnaceuti ally jacceptable salts or N—OXIdeS

t her eof , danobe beneficially co-adninistered in
conjunctio or conbination with other such cancer

t her apeut i ¢=s8onpaunds;, ,,Such ot her conpounds i ncl ude,
for exanpley. % variety of cytot&%ic agents 5™ Ex.8
gﬁikylato ~ DNA [t opoi sonerase inhibitors,

[ ﬂinetabolites tubul i n bi nders); inhibitors of

angi ogenesi s; and different other forms of t her api es

inel udi n [ tors such as Tarceva,

[hﬂﬁ g ﬁtgi al gﬁfﬁ%’c‘i‘i‘%"gﬁe“&ﬁd\sﬁﬁ’ncer vacci nes. Ot her
[09¢ hcmmwm thb &it (RO RINRR WSl vlslido1 481 from K562 cells
apﬂgénister w th the conpounds of the present

Q2 ﬂlﬂﬂ@s GEREETSiAR; vestar for profeart ¢xprgspien as a fusion
pEItERWRhiGsT (@ﬁﬁtﬁ’iﬁ%@glﬁans%?ﬁqqﬁxme&%eﬂsa rud b &J%ﬁ&%%ﬁ
Thus, the  conpositions of resent I nvent
theFRr TR ipgbpisd mdthacdbiodienagate o tﬁ@frimiiblmsphoryiated aictlvated

£ r.N-oxide there
| %fwgﬁégé \gzgsﬁllt:s‘g& ﬁqgir*%sesz% ﬁgo detegmu?e tgﬁ gér
C@ﬂ?@héﬂ]@ﬂﬁ&blap@aplnwylamf an [eﬁ@houfh&bsﬁ@muﬂﬁﬁjt@rohﬁ@
kﬁﬁﬁﬁﬁﬂ} i nvention, or pharnmaceutically acceptable
or N—OXIdeS thereof, can also be effectively
adm nistered in conjunction with other therapeutic
si de from cancer therapy. For exanple,
[@ﬁgpgﬁﬁﬁTiﬂaﬁﬁ%ﬁf§£ LRFEt i ve to aneliorate adverse
[gitpe- ef f eMeseagaits BRAFYANIBRKAUS CO-agents with the
conmpounds of the present invention. -20

[112] Column Buffer:
{113] 50mM HEPES pH 7.4125mM Na(l
[114] 10% Glycerol
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2s-10001 pCTOS- 10001 PCT [ 1061 Representative EXAMPLES of the
present invention are sunmarized in Table 1 bel ow
Table 1 RL HNRL\ O\ / \ / Br OF OCF, FCA NHF
R2SDVmgfinl B4 2 Ex. 3 Ex.4 Ex. 11 Ex.5 Ex.6 Ex.7 R2 N

H .12 Ex.9 Ex.10 Ex.8 [107] IN 11081 1.
Qggkdééiﬂﬁiith Ki nase Bench Assay [109] cDNA encodi ng

e KIODuMNO8DNe ki nase domain was isol ated from K562
cells and cloned into a bacul ovirus expression vector
for protein expression as a fusion protein with GST

(BB UtdbEIneRRton Bugesf erase) in insect cells. Follow ng
urification, the enzyne was incubated with ATP to

&lerr R HEPES 98l he phosphoryl ated, activated form of

(1P® ePZ¥WEN.hi ch was used in kinase assays to
determne the ability of conpounds to inhibit

Bhbs oM MeGlon of an exogenous substrate by the Kit

Y405 iynase domai n. 11101 Phosphoryl ati on of
@-ﬁ]?hggg?g?h 1111] The reagents used were as foll ows:
232 1%3Glygeml Buf fer: [113] 50nM HEPES pH 7. 4125mM NaCl

3 hod Negser ol -21 |
[125] 2mM DTT
[126] 2mM ATP

[127] 75pL purified GST-Kit tyrosine kinase protein (approximately 150ug) is
incubated with 225uL phosphorylation buffer for 1h at 30°C. In a cold room, a
desalting column (e.g. Pharmacia PD-10 column) is equilibrated using 25mL of
column buffer. Phosphorylated protein is applied to the column followed by
sufficient column buffer to equal 2.5mL total (in this case 2.2mL). The
phosphorylated Kit protein is then eluted with 3.5mL column buffer, and collected
into a tube containing 3.5mL glycerol (final concentration of 50% glycerol). After

mixing, aliquots are stored at —20°C or -70°C.

[128] Assay of c-Kit kinase activity

[129] Kinase activity is determined in an ELISA-based assay that measures
the ability of Kit to phosphorylate an exogenous substrate (poly Glu:Tyr) on tyrosine
tesidues in the presence of ATP. Substrate phosphorylation is monitored by
quantitation of the degree of binding of an antibody that recognizes only the
phosphorylated tyrosine residues within the substrate following incubation with Kit.
The antibody used has a reporter enzyme (e.g. horseradish peroxidase, HRP)
covalently attached, such that binding of antibody to the phosphorylated substrate can
be determihed quantitatively by incubation with an appropriate HRP substrate (e.g.
ABTS).
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0S-10001 PCPDS- 10001 PCT [115] Img/m BSA [116] 2nM DTT 1117 200M
NaVQ3 [ 118] Phosphoryl ation Buffer: [119] 50nM HEPES
pH 7.4 [120] 125mM Nadl [121] 24mM MgCl 2 [122] 1nmM
MhCl2 [123] 1% dycerol [124] 200M NavQ3 [125] 2mM

B8] | 1261 menep TRl s RLHT €0 GST-KI L LyTos ne

i nase protein (approxi mtely ) is incubated with
p3gL kﬁhﬁ@ﬁhb PaTatecksoktibd: eAdd 6. 7401 @Eg/BORGT b B OPRES.

‘ ti C m (e.g. Pharnmacia PD 10 .
[PLNS e BB P oL et Rt 6P ERRE L Bl Kowier o
RBdkphor ylatedBypfaet ein is applied to the col um

o suf ficient colum buffer to equal 2.5nL
(lg%]algﬁ%’?(iﬁ%ﬂ?ssp%;s”é 2.2nm.). The phosphorylated Kit
Bt ei2zemivs NaiEN el uted wth 3.5nL col um buffer, and
col | ect into a tube containing 3.5 glycerol
({3l ngl4“§gﬁ@?é}]t ration of 50% gl ycerol). After nmixing,
@k queis M@, stored at -20C or -70C. [128] Assay of
c-Kit kinase activity [129] Kinase activity is
d&8lerlmt HEGeoh an ELI SA-based assay that measures the
abdil by, af i;i [0 | at e an _exogenous substrate
[(po]I y (ﬁL[ngéé? at%nadtael?lgngg}%@/yprné)§it°d'l‘fgs in the presence
[&40] AZRM BT15t adstimnpdasdhpiort@tdeon i s nmonitored by

titatli f f bindi f tibod
(B st d bR p U 3T opme ATitIe eyt owsn buirer.
14231 dhessaret A meAdierg St S0 Bl d:QYigk| ncubat i on

with Kit. The antibody used has a reporter enzyne
[{43] g BlogkBudfesydi sh per oxi dase, HRP) coval ently

(8] ached,PﬁSJEBhtBiH:glg0%@%@&1-%,825”%&}2%3/ to the

hosphoryl ated subStrate can eterm ned
[P n29Qdd iMpeddatdyyaddnomizdiatebypridrtbiugn appr opri ate HRP

(PHPSHYEb Snks: 9 ABTS).
(147] Add 6.2ul of a 100pg/mL stock of pY20-HRP to 10mL of block buffer
[148] ABTS substrate: KPL 3 50-66-06, use as provided

[149] Assay protocol A

' [150] Each well of a 94-well immulon-4 microtitre plate is coated with 75pL
of 13.3pg/ml. PGT stock solution, incubated overnight at 37°C and washed once with
250pL 1X wash buffer. |
[151] - To the negative control wells, S0uL of assay buffer (without ATP) are
added, all other wells contain 50uL. assay buffer +ATP, To positive and negative

- control wells, 10pL 5% DMSO is added, other wells contain 10pl. of test compounds
(at concentrations between 10nM and 100pM) dissolved in 5% DMSO.
{152] 30pL of activated GST-c-kit are added to initiate the assay, which is
incubated at RT for 30min, and then stopped by the addition of 50ul/well of 0.5M
EDTA. The plate is washed 3X with 1X wash buffer, and then 75 pL of a phospho-
tyrosine-specific antibody-HRP conjugate (e.g. pY20-HRP, Calbiochem) in block
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ss-10001 peT- 22 OS-10001 PCT [ 130] The stock reagents used are as

follows: [131] 13.3g/nL PGI stock solution: Add 66. 7L
10ng/ mL PGT to 50nL PBS. [132] 1X wash buffer: Dilute
B0 avaatdedutiearlaté RhcuBOd B8RO @r 24 0arki ol Wé@hédzﬁi withd 3
%%X Buffer: [134] 50mM Hep eS#ﬂA?H 7.4 [135] 125nmM
fars 60t hstrafe) 3y they grifladhibe plate[ig g@ybatedyt RT for

3?;&6{19 %E’l@ 'the[rga%%n &%%Mi Vg E}‘%da%Hﬁloa %F ?qum? i’/gérﬁ yTﬁ) [ 1I'egcrt10tn %
C{uiﬁltmqlted\b)s myastmﬁg the OD wt'FiIBSI4Adm\/I5m&L:n1ofotxﬂf5pMeA;&'eE!et o | 2mL
assa uffe 42] Acti c-kit(TK),
Eney. 8‘6*1“‘“505&@%\9 5 Figpal fﬁ%ﬁ% B8 dompound
WiltthpscRBSomtmid (@i the pgsdhcd Yndlaveente 20 ATB%vidSAo cdrdptuhd 200M

date - d i iel t
A58 Tts e Hairpe Al ot ckmaserstPre be doeRmped over
N2 &f bRpduad kofdahtra@ibnd)! "Fl{ége ot vafu@é‘fﬁk f ﬁgj—rt% a 51gmo1dal
substrate; KPL 3 50-66-06, use_as provid 49] " Ass
9rosteRape flEHIOnEREYR twtprmne e B welhs ?nﬂi}ﬂ wwtratwn o
BB bt thdt et &tiRe kifiash 9@&&@ Wishd} of R cof?&os; %a%ﬁﬂ/&m- PGT

st ock sol ution, incubated overnight at washed
[B¥de wi t hThomgponnds\ghdns uetion requeshihe Tlityted Kitgat i ve
G06h691 o 3553 AR o

F 9% BI? a;éll\iﬁdl%(?ﬁuer vverf)tFls con%gﬁg tglgsgrﬁfﬁagﬂg‘lzst%%{ g Ct)mhab ﬁﬂl
otdxegd@ut rqcméozatm@sme avioeetivito niCsotaluwe kd this absa@hye&%@wm
g mother well's contain 10L of test conpounds
Pf/[t concentrati ons between | OnM and 100M dissol ved in
[ B3 DVBO. '[Hf&%}np@@d.ds of ﬂﬂqircbs\afﬂtlﬁﬁén@gs@priﬁhﬁg]}aﬁﬁi %ﬂ@ﬁt&i@
initia ssay cubated at RT for
Reciij N Sy ﬁ@th"“gﬂ%%’gag it areorddgite e a5y thanehe

nedredd sinl¥lar thiophene compounds in the art (ICs values in this assay of the

compounds of this invention were less than the ICs, values in this assay of the known
nearest thiophene compounds). Further, the compounds of the present invention
surprisingly and unexpectedly are more stable chemically than many of their

respective regioisomers.

[156] EXPERIMENTAL

{157] The EXAMPLES of the present invention were prepared according to the

following procedures:

[158] Referring to the scheme shown below for EXAMPLE 1, anilides of type 3
may be prepared directly from esters such as compound 1 under Weinreb amidation
conditions, whereby said esters are reacted with anilines as exemplified by compound
2 in the presence of alkyl aluminum reagents such as (but not limited to)
trimethylaluminum or chlorodimethylaluminum in a neutral solvent such as toluene or

dichloromethane (Synthetic Communications, (1982), 12, 989).
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ss-10001 pcTEDTA. The plate is washed 3X with | X wash buffer, and
then 75L of a.phospho- tyrosine-specific antibody-HRP
conjugate (e.g. pY20-HRP, Cal biochem in block -23

{ml 1maqaoaﬁE sbcthfefserbeatﬁ@ aptdasky akli® RhaidRalits niapehdaaled
EET hd ang then washed 3X with 1 X. wash

IB%?F yith af gy des ungr « aupissSaBUnIte Bl sotoRE FasEsuchpe

mmnm lmﬂ@@ﬁ@ds iBthdPledeéc ofAQRIAme @f@ﬁ'etﬁﬁﬁla‘h@ agdion
é pped by . the addition of 100L of 1% S

i ‘é‘lff’arCS‘hC fi“-‘éd Of R TERN B FuBYasBEGt limged hbS(@Eﬂét
RLASHNMRNsRiuH £ ogﬁﬁi[?

Céorrparl g%ﬁn of the&ggitgygﬁgfog%&f S’ obta E%%‘LS{I"%% ﬁ%d hydrogen.
presence of conpound with those of controls (in the
presence and absence o )%ﬁtp h no conpound added),
al l ows the degree of ion of kinase activity to
be Néﬂéﬁﬂ@mwe%mh@yl)r?aﬁglandin ~&-gmuohyiimino]thiophene-2-

concentrations. These |nhb hi t fn val ues are fitted to
a signoidal dose- response |h]heb|t| on curve to
determ ne the | C50 val (i.e. the concentration of
conmpound t hat reduces e”\ki nase activity to 50% of
the control activity). 4] The conpounds of this

i nvention reduced the abjility of Kit to phosphorylate
poly(d u: Tyr) in the V/ea assay, thus denonstrating

direct inhibition of/S\ N receptor tyrosine

ki nase activity. |C50 valaues n°®hi s assay were
ween 88nM The conpounds of the

[B@ sent .ﬁ% SVFF BFP seﬁé%/@eafﬁaowm@ | y

denonstr gt.ed better act|V|ty i nhi bitingwc-Kit
accor d[ﬁ‘(bg tihe @ o as s dyien th@—\ir% t simlar
t hi ophehe c)con'pounds n the art (1C50'%wa dhi s
assay oftthe conpouends of this inventi o were | ess
than the 1C50 values in this assay of the known

near est t hicgphene Qunds) Further, the conpounds
of the nt inveLn surpri si ngly and

unexpect @re norge stable chemcally than nmany of
their "'T"Wt‘ﬁ/e regi oi somers. [156] EXPERI MENTAL

[ 157] ?hsg' % resent invention were
prepared accordi ng & agk| om ng procedures: [158]
Referring to the sc HRE§hovvn bel ow f or EXAMPLE 1,
anilides of type 3 nmy be prepared directly from
[¥d] ePsrtduch as conpound 1 under Weinreb am dation

N o S R R er SR Tl o
stirred solution of 4-trifluoromethoxyaniline (7.8g, 44.5mmol) in toluene (SOmL)
under nitrogen was added trimethylaluminum (2M in toluene, 26.7mL, 53.4mmol).
The mixture was stirred at RT for 16h. Methyl 3-amino-2-thiophenecarboxylate (7g,
44.5mmol) was added and the resulting solution was stirred at reflux (oil bath
temperature: 130°C) under nitrogen for 24h. After cooling to RT, saturated sodium
bicarbonate solution (100mL) was added dropwise with caution and the mixture was
stirred at RT for 30min. The product was extracted into dichloromethane (3 x

100mlL}, and the organic layer was dried over Na,SO4, and concentrated to yield a
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s-10001 per2 | N the presence of alkyl al um numreagents such as
(but not limted to) trinethylalum num or
chl orodi met hyl al um numin a neutral solvent such as

ek BENRhIGK wadlihe A6 :aRB LhANG & RYOL MRk /B MHANR:C R IFRRAS -
1982), 12, 989). -24 DS. 10001 PCT | 159] Comounds

d@ﬂucagmsthﬁ@@hm@ RABrRIGtRipyhearR rerbprads anabiory spad 'H
raQduci
cond|t|onsﬁﬁgtgﬁJ%nggondﬁh§gzﬁ?ge %gﬁéﬁ‘y SQ%Q%@ﬁpE 1
7.39 6k J exbanipt.d Hn70Réd, pre32 e Hi. MS (BX}:808 [
triethylsilane and trifluoroacetic acid, or other
reagents such as (but not limted to) sodi um
agsngbet nhydri de, sodiun1triacetoxyborohydride, sodi um

[ﬁg%]zwuﬁ—fql%%gﬁg dro eglA;T[ qumolml—4-ylmethyl)amm0]thlophene-

. 3c£n€)qmmblmséhuwﬂmtm 4- aranbmietﬁmaﬁaﬁﬂ samlmbmmde
[160] EXAMPLE 1 repared b

‘taFFé’XPImdFéW ﬁéiﬁrw@a&némom-4 Rﬂkoxa@ehxdemi* mg, 2. aymol) in

Me3hbictal &@@ﬁlcﬁb%n%'l:a% g 1 %0 as h&ltéd‘la)t reﬂﬂx f¥Ph under
Et 3Si H,_  TENCH, Cl
nitrogen. The reaction was cooled' to RT and trlethylsﬂane (0 71mL, 4.42mmol} was

added. The resulting solution was then stirred at reflux for 16h under nitrogen. After
cooling to RT, the reaction mixture was evaporated under reduced pressure and the
residue was partitioned between ethyl acetate (3 x 100 mL) and saturated sodium
bicarbonate solution (50mL). The organic layers were dried over Na,SQy, filtered,
and concentrated. The residue was purified by silica gel chromatography (20-30%
ethyl acetate in hexane) to give EXAMPLE 1 as a light yellow solid, mp: 168-170°C.
"H-NMR (400MHz/CDCls): § = 5.01 (d, J= 6.2 Hz, 2 H), 6.56 (d, J= 5.4 Hz, 1 H),
712(s,1 H),722(d,J=8.7Hz,2H),725(s, | H), 744 {(d,/=4.3 Hz, 1 H), 7.58
(d,/J=90Hz, 2H),7.62(t,/=82Hz 1H),7.76 (t, J=8.3 Hz, 1 H),8.02(d, /=75
Hz,2 H), 8.17(d, J= 8.3 Hz, 1 1), 8.86 (d,.J=4.5 Hz, 1 H). MS (ES"): 444 [MH"].
PC-NMR (400MHz/CDCly): §=45.9, 1014, 117.9, 118.9, 119.5, 121.9, 122.0,
122.6, 126.5,127.2, 129.1, 129.7, 130.6, 136.8, 144.5, 145.4, 148.3, 150.7, 155.9,
163.8. Anal. Caled for C22HsF3N3O,S: C, 59.59; H, 3.64; N, 9.48; F, 12.85; S, 7.23.
Found: C, 59.59; H, 3.67; N, 9.46; F, 13.01; S, 7.23.

EXAMPLE 2
N-(4-bromo-3-methylphenyl) 3-[(Quinolin-4-ylmethyl)amino]thiophene-2-
carboxamide
[165] EXAMPLE 2 was prepared according to the procedure described above for
EXAMPLE 1, using 4-bromo-3-methylaniline instead of 4-trifluoromethoxyaniline.
MS (ES™): 452, 454 [MH']
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os-10001 pcf 161] Part 1: [162] N-(4-trifluoronethoxyphenyl)
3- Am not hi ophene- 2-carboxam de: To a stirred solution
of 4-trifluoronethoxyaniline (7.8g, 44.5mvl) in
tol uene (50n.) under nEXmgqmgvas added
trlrret | al. um n um(f i n _tol uene 7., 53.4 l)
The: ?n% et duqialenze 1?‘?{’-@@ A1 3 ﬁ(ﬁuwh"faﬁme%k)mmlth'Op‘le*le—"
3- am no- 2 t hi ophenecar bexybatgqd 79, 44.5mvl) was
added and the resultlgg solution was stirred at refl ux

{1601 E&fLMPItEeWéF piepared acbQME to fgerocailtie ggwsribebabopa for
BK}A%PEEQ' ds ?nﬁﬁ;z Sk %ﬁgﬁ&oﬁéﬁ%d{&a hhGakheyat e
mL ddde t

utl1on ropw se w th caution and
t:thlommcthsprcEnwl/a@ hﬁ(ﬁ&bd%tMH‘I'] for 30m n. The product
was extracted into dichloronmethane.(3 x 100nL), and
the organic |ayer was dried over Na2SO»4, and
concentrated to yield aERAMKI-EH001 PCT thick oil,
with a m

migg—gdé-v@?rﬂwe%nleét g(élém? g —%rlfnbelﬂarl)ﬁpl1noﬁ(thll'cl)rpgen%tZ-carboxamide
(471 r EXANDraRe Aoy paredydedrding to the procedure described above for
T T
ol 39 N8R Hz, 2 H), 7.39 (d, J=5.2 Hz, 1 H), 7.67
(d, J= 9.2 Hz, 2 H. M (ESt): 303[M—|+]. [163] Part

2: [164] N (4-t rifl uoromet hoxyphenyl)

3-[(quinolin-4-yl et hylﬁmﬁ hi ophene-
2-carboxam de: A solution o )
N-(12-(¢-Bremerd mastpleryiotrbapeyl) iophivn oy i molresiby 2pyridine-2-

aﬁrggr??edi ((:;?boxa%dmkza‘?%%?ﬁlﬁl}ni% 2lmol ) in

t1|68]f | Tooxr viaee solaticoefdy- (@broimlodr—mmbﬂbmwl)(31arﬂi,not}ﬁlmh):naf\as
refluxfo under, ni.tr re tion

OSSR, Mool o M . B B

‘d!aﬁlo ﬁﬁdﬂjﬂanﬂﬂﬂ&nﬁt@MM wifiushdthoRPAnIRS) fnheE §tt0°Cr1ﬁ dn at

reflux for 16h under nitrogen. After cooling

onsa flaga ops W@M%Nd?@hmbwaamﬁwﬂ#&@%alql@m@ aﬁepared as
R RRU I Enanthbha PafeﬁtSPL%‘ﬁ@auWﬂsN&pWé bimoed( 1b€éqijﬂh THF

ethyl acetate (3 sat ur at ed so I um
pidcdd oY 2:t(8. 1s@livtand mhe(rﬁmg wasTdtigred lfcga'ﬁﬁmm h%@i’ér §0v1$rre

?d(;r!% | g @a%u 2‘,%194 d%f %}trt?oé%qﬁecagg gé | m1ag C e nt r g) egﬁ warm to
R2@nBafted ﬁirm:ll V@ma«_twtsehem"adm direyixtue: \gas\/lﬁsﬁ}éé\k@ﬁ]& 12 vdth
%ﬁl Ia% ﬁ;é%léuggsglgtllén? ’gncg@: (%El%éég%g%t péyegt%ed i8t0§6hy(l d.
abstate. %&Bomﬂmé‘d) extradts wére(Washdd Wikh whte2BbFed ﬂybﬁnJ dHed 2
G&g&\ghb ﬁagred o1 oncq[m@g:ﬁg{z ggcye%(gaf@rﬁz yeliovpﬁel_nl)nwlqc‘g W(hfch(VYﬁS
ﬁtrr%leh"%y cdturhd) chx%mqg)gfa%hy Jlutu?g With a 95:5 mixture of hexane:ethyl

acetate increasing gradually to a 50:50 mixture. MS (ES™): 459, 461 [MH']
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os-wo00tpCTHZ, 2 H), 8.17 (d, J= 8.3 Hz, 1 H), 8.86 (d, J= 4.5
Hz, 1 H. M5 (ES+): 444 [MH#]. 13C NWR
(4OOI\/H2/CDC13) S = 45.9, 101.4, 117.9, 118.9, 119.5,
121.9, 122.0, 122.6, 1FXAVPLER 2, 129.1, 129.7,

TRy S T G

3. 64; N, @amibplrkegthyl hy88ine-cartho?Plic ackbmettlyla@jde59. 59; H,

[i&% 4 EB%}%\#@L 6 i’fm%%ﬁegﬂﬂ?mrﬁmg to t%e prl%)%éi}/l?e gescnbed above for

BXAMRIIINS k,"fi[“é M@LJEBMaﬁﬁmmﬂzbdibﬂgfﬁeym3~2Lmn§]balﬁb;mea€n2de
ared according to t

R AU e RBER, part johsipe -amino-

22 b QR fI30idBélHidRdn 1hé’ﬂ@adlomattﬁﬁﬁbr%ethoxyamlme) MS EES ): 497
4- trlfluoronethoxyanlllne M5 (ESt+): 452, 454 [ MH]

MiE10s- 10001 PCT EXAMPLE 3

N-(2,2,3,3-tetrafl uorobenzodi oxan- 6-yl)
3-[(Quinolin-4-yl methyl)am no]thi ophene-2- carboxam de
[ 166] EXAMPLE 3 was pr dpekMdldctording to the

S RIS AR L BRI e

trlfluoronethoxyanlllnedmm&ﬂﬂﬁﬁﬁ. 490 [ MH] EXANPLE 4

7y BRI henarea acsarding 14 e mrsgadiue desgribed shas T

EX AV LIEANEE M(Avaborqphe pay Sdmandostieng?-tabbhenide (prepared

B AT PR EXANPERY, Baredl yima T ROR AR 15 %e.

INBudrBSethoxyadBfe). 396 (HEMMUoEXBVPUES 4- { [2- (4-Brono-3
- met hyl phenyl car banoyl ) t hi ophen-3 -yl anmi no] net hyl
}pyridi ne-2- carboxylic acid nethylamde [168] To a

stirred solution of N (4sb{mppxx met hyl phenyl)

3- am not hi ophene-2- carboxam de (| equiv, prepared as
Ak ompheboVE (1 B yERitiD &) mmdmawin@thngmn@ﬁ’mmphene-z
br ormo- 3- net hyl ani i ne i g ﬁ% d%
4-trifluoronethoxyaniline) tn THE at OC in an open

ﬂTﬁsPaNWQs added
{ﬁé S epdr e feaig ?ﬁjﬂgﬂlh%ﬁi 'Pﬂospﬁ'orﬁsa Sx%r%ﬁl%lrigee {%%emL) was

added dropwise to cooled solution of DMF (40ml.) while maintaining the temperature
below 10°C. The resulting solution was further cooled to 5°C and a solution of 7-
azaindole in DMF (40mL) was added slowly over 30-40min, maintaining the
temperature below 25°C. The mixture was heated at 95°C for 48h then cooled to
35°C and added cautiously with stirring over an hour to a cooled solution of saturated
aqueous sodium bicarbonate solution (800mL). The mixture was extracted with ethyl
acetate (4x500mL) and the combined extracts washed with water (500mL} and brine
(500mL), then dried (MgSQy,), filtered and concentrated in vacuo to afford a dark
brown semi-solid. This crude product was purified using column chromatography

eluting with a 50:50 mixture of ethyl acetate:hexane, gradually increasing to 90:10
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~s.10001 pcrde€scri bed in International Patent Publication No. WO
01/23375) (1.lequiv) in THE and 4M H2504 (0.1 equivV)
and the m xture was stirred for 30m n at OC. Sodi um
ﬂ%ﬁ@yﬂmimlz((hmmwbﬁ yRss@dded. ﬁg{r{ |1g§1vg| AR S (s &,
m xture was allowed to warmto stlrredfor
VR 92 (s d Hi:HErb2Zd bicke dED- M%(Eﬁ*)d‘ﬁ’r{éﬂﬁs basified to pH
fizz Mg 2:2M sodi um hydr oxi de sol ution, and the
resulting product was extracted into ethyl acet at e.
fFé ibrierhpdienylnd{d Bnkyreolafshblpywvidizhdwat er f ol | owed

@?gﬁ%ﬁ)ﬂﬁm Hu?;%ené mﬁ)‘&{amﬁde tfe tfat qedaa\r,‘\gorﬁﬁg ?oeéﬁ% LRkEehd N

to a OW sem so
gaseribed gdEEAMBLE ﬁmsmg li\/é(#aﬂlbagaslmpﬂlW) bhmtnoﬂgopﬂeﬁehza 95:5

Ttk e Qe R B L GRS SRR R
i}ﬁeﬂ%@@iﬂfﬁ%ﬁ%ﬁ&aﬁ?lﬁ@ .Emd*;7 -azaindole-3- carbé)xalldehyd% (EXAMI PLHE
- upr obenzo |oxan ar y
%8%%‘% (mssteﬂQ b ‘5’9 FOIPPHr Be 3 ERP AT QU
Tt sl [(aprde [ 169] EXAI\/PLE 6 was prepared according to
the procedure described above for EXAMPLE 5, using
N-(2,2,3,3-tetrafl uorobenzodi oxan- 6-yl)
3-anmi not hi ophene- 2- carpexg@p§eq (prepared as descri bed

above for EXAMPLE 1, part 1, using 6-am no-
2,2,3,3N @tbramcﬁomevbélnhml)éﬂéﬁﬁfng@le@@ﬂ -blpyridin-3-

4-trifl uoronethoxyanlhihOfhoptR-4 Edboxddfide [ MHH]

EXAMPLE 7
A73][ EXAMEhIEo? Uphmgdr@mctmdmg k9 thh pnmh@me @esyitilamdiino] et h

AR § Ll S SRRy P, TR BT B e Pramice
(ﬂl_msﬁ:n_&rﬂ b{:?@hsaﬁmdo heﬁn EHEXMEXE\a |Vﬁl£hlt i,, ustigidAgtomo-3-methylaniline
P55 h e GEoGbek A8 5 5o RUTe EXAVPRESY Ip s FANPL
S or ot hosyani Ty VRS Toa0T 0 &7
%Lﬁ %(4 %:/hl orophenyl)

3-[ (I HPyrrol o] 2, 3-b] pyri di n-3-yl met hyl ) am no] t hi ophen

e-2- carboxamde [171] Part 1: [172]
7- Azai ndol e- 3- car boxal BEWMRLE PRosphor us oxychl ori de

- (36. Aifh.), 3R trafluorobenzodioxan-6-y1) 3-[(1H-Pyrrolo[2,3-b]pyridin-3-
ylmethyl)amino]thiophene-2-carboxamide
[176] EXAMPLE 10 was prepared according .to the procedure described in
EXAMPLE 5 using N-(2,2,3,3-tetrafluorobenzodioxan-6-yl) 3-aminothiophene-2-

(]

carboxamide (prepared as described in example 1 part 1, using 6-amino-2,2,3,3-
tetrafluorobenzodioxan instead of 4-trifluoromethoxyaniline) and 7-azaindole-3-
carboxaldehyde (EXAMPLE 8, part 1) instead of 2-(N-methylcarbamoyl)pyridine-
4-carboxaldehyde. MS (ES"): 479 [MH']
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os-10001 pcpdded dropw se to cool ed solution of DVF (401) while
mai ntai ning the tenperature below 10C. The resulting
solution was further cooled to 5C and a solution of 7-
azai ndol e in DVF (40l )pwegpagdad sl owy over
3?-40n1nﬂ mai ntai ni ng the tenperature bel ow 25C. The
“Jeitd nfagroRstrsrhstyigsanaghthighor-Aotemioolmsthyl pyrid5E2-
and added cauti ous Nt W] .Qver an hour to a
cool ed sol ution ofk%gﬁ%%g?éghkggﬁggﬁ§ sodi um
Bi7¢ar bonatFeXAMIPIE v {sgoated acdhéingriothe pceduse described

(; i : ate (4x500 and the
I R ML S R R S Pt e
¢Boewrmide (pleparedias deseriphd) 804} forfEX ARPed: BNMSqBRG M I RIEY
in vacuo to afford a dark brown sem-solid. This

crude product was purified using columm chromat ography
eluting with a 50:50 nmipgamergfizet hyl acetate: hexane,

r adual [ easi t.0, 90; 10 28 OS-10001 PCT mi xture.
TN MHeohs R Bseprensi-d o B m e e vritis. ( m
2H), 8.42 (s, yimBthylhar@in@hibshend-thearbd2arfide (br.s, 1H).
MG (ES1: 147 [NMH+1. [173] Part 2: [1741

N- (4- chl oropbenyl ) 3-[ (1H PyTT9l e[ 2,3-b] pyri di n- 3-

yl met hyl ) ami no] t hi ophenen2=\§ ooxéﬂfde: Pr epar ed
according to the pr, e descFibed in EXAMPLE 5
using N-(4-chlorop e | ) ¥3- am not hi ophene- 2-

car boxam de (prepared as descri bed in EXAVMPLE 1, part
1, using 4-chloroanilyne instead of

4-trifluoronet hoxyani \i ne) and

7-azai ndol e- 3- car boxaj/defyyde (EXAMPLE 8, part 1)

i nstead of .
2- (N- et hyl car bano yrl di ne- 4- car boxal dehyde. M
(ES'): 383, 385 [ MHu] EXAWMPLE 9

4 - 3- net hyl phenyl)
%7](}Efgg?rolo[2,3-b]pyridin-3- yl met hyl ) am no |
[l ogHeler LR syt 23 ebdpridibg: EXANRLER, WakyHd@pareskide

vﬁa;é icé;c%ig. r&%ﬁl}g I’t(%) :2{@9 %{1%%%5; gﬂg ﬁ%c )rrtj:sgl%gg | nl;]ixtum{\i/glédE a? 80 °C
ovariigh0t ThopleseCtICRNaXARIRO:d #REERAAMARBESELtdSH h
d gﬁéﬁg?LE é,_ art. 1, using 4-brono-3-nethylaniline

o el grd B2 ﬁdeIHbﬁaaﬁﬁﬁ%g@%nfam, REPT @rktraction with EtOAc
(7 ’x@@'nggg ::'ﬁl_e BB XA ARRYLE oAV BvatS: anﬁ%%tne,laried over

I NSt ea
aphydreugsediyin sulfise sl doppantriveil nevadnc@rdiexa Ry 0F-pyMBlo[2,3-

tigyndine (1798, 769453 MMWs+): 153 (v,

[180] Part2:

[181] 4-Iodo-1H-pyrrolo]2,3-b]pyridine: To a solution of 4-Chloro-1H-
pyrrolo[2,3-b]pyridine (12.9 g, 84.3 mmol) and Nal ( 40 g, 168 mmol) in acetonitrile
(150 mL) was slowly added acetyl chloride (12.6 mL, 176 mmol). The mixture was

allowed to stir at 80 °C for 4 days, and then the excess acetonitrile was removed in
vacuo. 300 mL of 10% K,CO; (aq) was added to the residue and the mixture extracted
with CH,Cl, (3 x 100 mL). The combined organic exfracts were washed with 10%

sodium bisulfite (aq) and brine, dried over anhydrous sodium sulfate and concenirated
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os-10001 pPCTEXAMPLE 10 N-(2, 2, 3, 3-tetrafl uor obenzodi oxan- 6-yl)
3-[(IHPyrrol o[ 2, 3-b] pyri di n-3- yl net hyl)
am no] t hi ophene- 2- car boxam de [176] EXAMPLE 10 was
jrepar @cgiwccroaiejlbmguci @2hg). Proe edlutieh crasiercildedroduct in THE

D 2b) 3 U0 A4 ABPHb G0 d Rt myyre was stined at room

Bmpeiafed fd)lr Qpia QFBr R-cvERirRnay tﬁeesoﬁ%ﬁﬁ%% ARuBESEHH Regd:
part 1, using 6-am no-2,2, 3, 3-

%I‘Elt g%?ap B‘B@n%@%xgheu% 2R VT wasf1ed w1th brine, dried over

Arhbdrohd SRABHRMANhdAB e @D Z@h@l@@lhgng?’?rown solid was
car boxal dehyde (EXAMPLE 8, part 1) instea

prfRe B chipmaoesangTer pijies a¢1 raed regrystilizok fbaehsiduirivg give

G 047
ﬁffﬁkiiT¥?P%%%%gﬁ%@ﬁoxyp nyI §%£§%£ﬂ$ﬁﬁlopﬁeu ylam
il H]dﬁwh?l } pyrldlne 2- carboxylic acid nethylan1de

s e T AT R T
Wmpl - er4 -fddod Hepretobd X 3 diiemidine - daghsat I]thﬂpmzmﬁx{z-was added

1%@{@%?{8&%%) (@éﬁf’lﬁr G ads@dg%sggﬁlé’ ‘igm e 2N 16

6 Y- THel ik the @80 ROX YY) JOPeWldeBailrbd B/ I018) tﬁérzco%iéa]twmc
di.n- 4- ylnethyl)an1no t hi ophene- 2 carboxami de / OX F

3y 753mk "of agd: E4 mxtyre o Sanpqa{eg[-}\g]I4QizaNH4Q_H Hi1G 9as added The
rﬂxx% Qa5 IFECPX{ EQ"(,OE‘Q% rll;y Hiq e?es%ggg Dreg éjétatel ﬁlv\eired off,

Pyrrol o] 2 yr| oXi
m@emmp@&:m éridS mmeum@efuhmramg MICIUNELGHI He@ds mB,CH;O

B TR BB B R BNl TRNBS AR
blpyridine-4-carbonitrile. MS (ES+). 143 [MH']. "H NMR (DMSO-dg, 400 MHz):
86.65 (d, 1H, J=3.2), 7.56 (d, 1H, J=4.8Hz), 7.84 (d, 1H, J = 4.0Hz), 8.40 (d, 1H, J
=4.8Hz).

[184] Part4d:

[185] 1H-Pyrrolo[2,3-b]pyridine-4-carboxaldehyde: To a solution of (200 mg, 1.4
mmol) of 171-Pyrrolo[2,3-b]pyridine-4-carbonitrile in THF (7 mL) at —78 °C under
nitrogen was added Dibal-H (1.0 M in ioluene, 3.07 mL, 3.07 mmol). The reaction
inixture was stirred at —78 °C for 1 hr, warmed to 55 °C and stirred for additional 2 hr.
One additional equivalent of DIBAL-H (1.4 mL, 1.4 mmol) was added and the
mixture stirred at 55 °C for 2 hr. The mixture was cooled to 5 °C, acidified with 2 M
HCl and stirred for 15 min. The mixture was then neutralized with saturated NaHCO,
(aq), extracted with CH,Cl, (5 x 25 mL), washed with brine, dried over anhydrous
sodium sulfate and concentrated in vacuo to give 1H-Pyrrolo[2,3-b]pyridine-4-
carboxaldehyde (107 mg,.SZ%). MS (ES+): 146 [MH']. 'H NMR (DMSO-ds, 400
MHz): § 7.22 (d, 1H, J = 3.6Hz), 7.57 (d, 1H, J = 4.8Hz), 7.67 (d, 1H, J = 2.4z),
8.61(d, 1H, J=5.2Hz), 10.42 (s, 1H).

[186] Part 5:
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0s-10001 PcH00 L H20 and basified wth saturated K2C03 (aq),
prior to extraction with EtOQAc (2 x 300 nL). The
conmbi ned extracts were washed with water and bri ne,

{487 dMp il 3-[el!ihyﬂl;‘rmléht{;zl,MwWﬁiﬁulﬂﬂF@ygikgimgﬂﬁgﬁé[(fje?;!-ed
| 0 gLve 4 or O- rr 0l.2, a- ridine
PARSEIR: bpltTal bt b P b bt i el ptep 119

fngs(l];'o14m|ma>)oaﬂdpryymﬂb[a[szb]ﬁydaiiwmcﬁb&eﬂd(eﬁgieg1tmln ,ad.g:as
e . , .

f 4-. - | lo[2,3-b i di 1
%m%b m ﬁ%r/‘?&&; @%@fg&ﬁ‘%%w% gﬁyﬁ%l °§Icfglt Db tThe |Sgluti<crwes
€ O, | 'e i o
Sl 0 Rl S0 s S B e
tatare van thenlyemed 4160 88 d@sishrané toabd with @ NWESON qapvedH 6)

acuo. 300 109% K2 was_ added to the
%’nedg‘#%“usé‘?%‘ﬁﬁﬂgﬁf %ﬂ‘iﬂ‘)&?ﬁ} &gg%f@amc femveerarged apdyhe
dioufiyer MaeeanERA ReH (9,a81B & 1@%%2.3@%@@%@6%@5@ Sre

with 10% sodiumbisulfite (aq) rine, dried over

comRIRRdp tYashed it brigedriad eves anh soiym selfhte an@@oncentrated
T R .e a 1 |
500 OtncRGTade b B ) SlokGu SEHAS o?ﬁ%ﬂﬁggeig(ééaérﬁ%f‘

To a solution of this crude pr
s Ef dtieHenaveNe G B0 cfHerancEh® wislst tethy] (S Hskyirrolefdl, 3at

m: . 2 h i or t i t
S B Rin hSTRE S SoRpnEndd-cBbbRiad o ADSA % 13 Bb k087
. GHRGHR -(DMS@-E(%#(F(HMH?: BEY B (\A/afﬁlyl el gmlsw'((jd, huby & ﬂieLHzt), 6d74
[, \"/ u SOodl um su ate an concentrate
B GRS D A e L1 R, T 4 &by 51
e uetngHaph 1 e aH, 5 £z g8l sand i gerysiigl | i zed from

a&ﬁt nitrile to give pure

A¥lod3rt & pyrrol o[ 2, 3-bl pyridine (9.75 g, 48%. M5
1 &85+ )N-(2F il onhe Ry A L ovridind-
llﬁ-ﬁPyr E ol oﬂg%qngﬁtiﬁoﬁylﬁ%li%ﬁl-j:ﬁggr glﬁﬂht&éf%l lgpytf%m;
dwethyDaming thioplener2-cathogamide TP agplution of 4-

- I , Ldisne._ i .de sed 25
e A e Ay L BT s RO PRSI b
adderbA Bl (BIO O (r2tofriede, A15A0 Fii( CM)Rmol) add Be sdiltich wamstitbned at
o P ' t, 90 C.und ' N 2
RS S80S A P 0 e

-~ cafbospibia i B00ad g NEHBImm A MEHIddER Ghd'is nieteiRdvas Thged 411140 e
was.stirred at 5 C for 20 min. and the resultin
BPRIHhPEi . P47 BATUPRPeraWEESTE RoneRt Wigh HLmkof sgurated
NERCO @q0h et BH1 N-H#Cli NAL 1R théﬁgrafg‘laff_%po 6 g

and 100 nL toluene, then dried in vacuo to give
seppaatgd, apdl the arerionf Ry@-wal ptyaciedi wigh @HgCGy Boni G miL). eThdVs

1&?&%@ s'oligl%)?és L:l{\s/ls_gféd i'n lf'S %%ég%ﬁ?’idd a?l’ ofztlk(l)eoorg/a'_n%c) s:olutions (toluene
and CHyCl;) were combined, washed with brine, dried over anhydrous sodium sulfate
and concentrated in vacuo. The residue was purified by chromatography over silica
gel (gradient of 20% EtOAc/Hexanes to 50% EtOAc/Hexanes) to yield N-(4-
Triﬂuoromcthoxy)phenyl—3-[(lH—pyrrolo[2,3—b]pyridin-4-ylmethy1)amino]thiophene—
2-carboxamide (93 mg, 62%). MS (ES+): 432 [MH"]. '"H NMR (DMSO-ds, 400
MHz): 8 4.81 (d, 2H, J = 6.4Hz), 6.62 (dd, 1H, J=3.6 & 1.6 Hz), 6.78 (d, 1H, /= 5.6
Hz), 6.99 (d, IH, J=4.8Hz),731(d,2H,/=8.8 Hz), 7.45 (dd, 1H, /=28 & 3.2
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is-10000pcTD 6.65 (d, IH, J=3.2), 7.56 (d, | H J= 4.8Hz), 7.84
(d, I H J= 4.0Hz), 8.40 (d, 1H, J = 4.8Hz). [184]
Part 4: [185]
Hehd B34 (dol 025 3.6 zpYH), di7agddy; eHY boxal slielRyzle Hz)®.68 (1, 1H, J

S ' 0 1 ) of
‘1@%1‘%&53%’2‘%9@%'#& R§4£%=c bonitrile in THE (7 nL)
at -78 C under nitrogen was added Dibal-H(lOMin

oluene, 3.07 nL, 3.07 mmol ). The reaction m xtur
(5 b

lgpmgranalogueg W prepad usiig syl 8 (135PErelAd- -
by y iRy i %}ltﬁféﬁhen% thfarboxmﬁe (MI@H’EEQB, part 5) and

equi val ent of DI was ‘added and
ﬂﬁP@PmﬁFitF gribing EpGordine @tthwo@dmmdegcrmed atfive fori BXAMPLAAS

rgg to 5 C acidified with 2 M HCO and stirred for
1 mn. The m xture was then neutralized with
saturated NaHCO3 (aqg), extracted with CH2CI2 (5 x 25
m.), washed with brin er anhydrous sodium
sul fate and concentra{e%}éng va%o to give

IM{Pgipwipb§:3])3-K] Fypyirdio[k3-8lpyadinbbXaletdgytino[tAidjfheng.2-

o7 20" (o, Ty Bl W AR £75,0)"")

7.67 (d, IH, J = 2.4Hz), 8. (d J= 5.2Hz),
10.42 (s, 1H). [186] Part -10001 PCT [ 187]
Met hyl 3-[(1H—Pyrro|o , 3- di n-4-yl met byl )am no] th
i ophene-2- car boxyl qutlon of

3- am not hi ophene- 2- c oxy ic acid nmethyl ester (110
mg, 0.701 mmol ), and
1H Pyrrol o[ 2, 3-b] pyri d{ ne- 4- car boxal dehyde (107 ng,
0.736 nmmol) in TFA (2nmL/ 2m) was stirred at 50
C for 3 hr. The sol s cooled to 0 C and
triethylsilane (0.2 =N 1. 40 mmol ) was added

dropwi se. The mixturg was then stirred at 50 C for 4
hr and treated with 2 N NaCH (aq)(to pH 6) and then
[194} ur at ed NaHCO3 (aq)(to pH 8). The organic |ayer was
separated and the aqyeeAMsy was extracted with
CH2Cl2 (3 x | Onl). The orgaLnligsrextracts wer e
%Hl%m@lo{mhwdm%nmhyhemimﬂ V@, Zcﬁxbtetlaﬂh;tdﬂcﬁiéihydfo‘

SESWBRSHS SR EROSNA T o ) APy it Pl
(gradient of 20% Et CAc/ Hsﬂe[épes to 70% Et QAc/ Hexanes)

to yield methyl 3-[(1H Pyrrolof2, 3-
b] pyri din-4-yl met hyl ) am ng h ne- 2- car boxyl ate (98
87

49 % VB (ES+) 7/ "HLAMR (DVBO- d6, 400
M&): 5 3.75 (s, (d, %4.4%&), 6. 74
4
)
[192]
[193]

-33 -




os-momp(n(dd, 1H, J=2.8 HZ & 2.0 HZ), 6. 70 (d, 1H, J=5.6 HZ),
7.01 (d, 1H, J= 4.8 Hz), 7.51 (t, |H J= 2.4 Hz),
7.61 (d, 1H, J= 5.2 Hz), 8.18 (d, 1H J= 4.8 Hz).
1188] Part 6: [1891 EXAMPLE}G

i RO Bheheb bbbt @rta T o &

sol ution of 4-yihehihasmeRbRow 2talboRanid. 381 nL, 1.74
mol ) in anhycf,rous toluene (5 nm) was added Al Me3

(2.0 Min toluene, 0.520 nL, /74 _myoly) and the
sol ution was stirred at RE—Q I?ﬁ' Met hyl 3-[(1
H Pyrrol o[ 2, 3-b] pyri yl met hylF) arfi no] t hi ophene- 2-

car boxyl ate (100 nyg, \0/34 ool ) was added and the
mxture was stirreg at \130 C overnight prior to
cooling to roomtenperature and treatnent with 15 ni
of saturated NaHCO3 (aQq). After stirring for 1 hr the
mxture was filtered, theX{iltrate |ayers separated,
and the aqueous | ayg as extracted wwth CHZClI Z (3 X
10 nmL). The isolat®&d soil'd was dissolved in 15 nL
CH2A 2 and all of the organic solutions (toluene and
B921C| Exypayelrageardim itantkd provedire desedibdd fb:rEmMmrE t3] paviers

| fat nd d .
SR B0 5 RO eGP SREC P B PRl e ca
geboxgeindE emt 4-(tf1ﬂﬂ&%rEt}@Q\52)/aHhK@Martu@g itfhials. MS (ES+): 458

RN R b KON C LMy .65 @ 3H. 7= 1.2 H), .01 @
iﬁ B= bh s, l6Cb3f(d4rBZ |J'T=E§ bBH;g aﬁﬁﬁ‘?%&%hoﬁibeﬂ@m 54 (]m 3H), 758

-‘car boxain de 432
64 @(HZ)NH% (ddd ULT §.9,6.M2 Hz), 68@MHz) 1H),

d
PP By o R 3 h & S a0 Byl B0y M s By )
7.45 (dd, 1H, J= 2.8 & 3.2 -32 )S—lOOOl PCT Hz) 7 59
79 dd

5 B Dpguf ot Mese frefitot-S5lan it Be Boprinfd o
ddline iBedsli s, 1H). [ 190] The foI I ow ng anal ogues were
prepared using mnet hyl %I (1lll-)L rrol o[ 2, 3-
b] pyri di n- 4-yl et hyl ) ari i-ophene- 2- car boxyl at e
( EXAWRLERhIdr3phepdl 4 rﬁe)thﬂrai[(qﬁlhamaﬁprn%myl)aﬁqﬁmﬁiolpha@;a-

according to the procedure described ab ve for EXAMPLE
13, part 6. EXARPREmde MS (EST): 408, 410 (M

‘N (4-chl orophenyl ) -3-[ (1H pyr re [2 3- b] pyrldln 4-yl me
t hyl ) am no] t hi ophene- 2- carbo ' (5.1 ny, 4% . MB
(ES+): 383 [MH]. s o

\ /N

NH

HiG

7\

=N

[196]
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os-1000ipc@a NH O ~ NH -N H [1911 EXAMPLE 15
3-[(1H pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ) am no] - N- ( 2, 2,
3,3-tetrafl uoro-2, 3-di hydro-
1, 4- benzodi oxi n- 6-yl ) t hEXRNEIEE 8 car boxam de: (19.4

e f@swbw@'glr}a@fmlmimm@mne >

4- Met hyl - N- (4- Eﬂﬂbﬁidﬂﬂﬂ@m m@#%%@néﬁg) - 3-[ (qui nol
in-4- ylmethyl)amino ] thiophene-2-carb xamde NH \
/| & F F 1/ OHICNH -N RPrepared accordi ng
to the procedure descrisbed §i MPLE 13, parts 5
\ /N
H3C NH
/N
—=N
[197]
EXAMPLE 19

4-Methyl-3-[(quinolin-4-ylmethyl)amino]-N-(2,2,3,3 -tetrafluoro-2,3-dihydro-1,4-
benzodioxin-6-yl)thiophene-2-carboxamide: MS (ES+): 503 [MH"

HC

[198]
EXAMPLE 20
3-{[(1-oxidoquinolin-4-yl)methyljamino}-N- {4-(trifluoromethoxy)phenyljthiophene-

2-carboxamide

WA

7\

—-—_..N*
[199] o

[200]
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os-1o001 pc@Nd 6, utilizing nethyl
3-am no- 4- net hyl t hi ophene- 2- car boxyl at e, qui nol i ne-4-
car boxal dehyde and 4-(trifl uoromnethoxy)aniline as
£204) tParglmaterials. MS (ES+): 458 [MH], 459 [MHZ'].

LNVR (CDCT3, 400 : 5 2.15 (d, 3H, J= 1.2 Hz),
?.doﬁmﬁ%‘,("“” ‘%[y"ﬁ‘%tg PQ‘H@), 6.98 (<(:|, IH J= 1.2 Hz),
037 - X s@dtidomf qﬁhi))line?4~5érbild&4rgé 80‘5%')3‘23‘?“’%&6 d{sgcdgbd iﬁlL H,2
J=.8.0,.6.4, 1.2 7.74., . I'H,. J=.8.
E}thana(; (%%L %fgs COf}_ffFZ?) 075950?1&6%01?@(&4 yle (3 1Rg, $9 lgmpﬁ))l) was
therd &dded porilbh wdse. A fldr I bf stiBrmSat 08¢, INTHG Tacf} vhs Bded drop-

h195 The fO||0MAng exanpl es were prepared S|n1larlz
ase

tse PREinklg St ke BsBeey rwaéﬂ@n CEHIOFALHEN Verug 2af theggacous p

TRt h A d by addition of saturated aqueous NaHCOs. The aqueous solution was
N- (4- chl or ophenyl) - 4- met hyl™- 3-] (qui nol i n- 4-yl net hyl') am

Pwmﬁﬁﬁﬁﬂbﬁéh@h23ﬂemdﬂﬁ%&ﬁ%d@donﬁhwEﬁmmm\ﬁﬁ@wmﬂtﬂx@ﬂmv
%gxratggﬂ\l g‘HéO; (aqﬁn% brme ll‘hé %rgga6.111c so%éﬁo%a% %rlce)c]l' over Nay NPLE
fikdrdd, budbroneSmeti vy Iahe wj@;ld@umehﬁwg&xﬁetﬁz(r@uEmj;al]nzvéb?ydi.m
+) .
fistshRitd By PRARIRAChEE AT N2 4 AGn R (e 49
#5VRaRy) = 34[ { %bu gk, m 47 ¥8 Ryl 3am nal> N (4127 33 didaey

raf | uor o-

DRtz gt 8Dy 1 Eﬁdépheﬁé b2 ol 64 (46, {£60) 1.2,
O9%r:] Mt 08X /= 4.4 1z, 1H).

[204]

[205] Part2:

[206] (1-Oxidoquinolin-4-yl)methanol

{207] To a solution of quinblin-4—ylmethanol {0.20 g, 1.26 mmol) dissolved in
CHCl; (10 mL), which was cooled to 0 °C, was added m-chloroperbenzoic acid (57~
86% w/w in H;0, 0.50 mg) in one portion. The reaction was allowed to slowly warm
to room temperature. while stirring. After 17.5 b, the resulting solid was filtered and
washed with CH;Cl; to yield (1-oxidoquinolin-4-yl)methanol as a white solid. MS
(ES+): 176 [MH".

208}

[209} Part 3:

[210] Quiroline-4-carbaldehyde 1-oxide

[211] To a vigorously stirring suspension of (1-oxidoquinolin-4-yl)methanol {0.10 g,
0.57 mmol} in acetonitrile (10 mL) was added Dess-Martin periodinane (0.47 g, (.63
mmol). After 1h, 2M NaOH (aq, 2 mL) and ethyl acetate (105 mL) were added and
the reaction was stirred for 5 min. The layers were then separated and the organic
phase was washed with saturated NaHCO; (aq), brine, and dried over MgSQy,
filtered, and concentrated in vacuo to a light yellow solid. MS (ES+): 174 [MH"].
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os1000lPcSE NH\ / :F OF OF ,yCNH/ -N [1981 EXAMPLE 20

3-{[ (I-oxidoquinolin-4-yl)nmethyl]am no}-N[4-(trifluor

onet hoxy) phenyl ] t hi ophene- 2-carboxamde / OF NH\ F

21210 (ki intermedidtd 8931 2186 be prafiddd asesdibed 000 eBSTIds 205b3),

gﬁﬁgg}j‘[ZOZ] Qui nol i n-4-yl met hanol [2031 A solution

0 ui ol i ne- 4- car bal dehyde (0.50 g, 3.24 mol)

@138kol ved in nethanol (5 nmL.) was cooled to 0 C
ohydride (0.11 g, 2.91 nmmol) was then added

' r
@3?1%{% se. After |h of stirring at 0 C 2MHCO (aq)
i s] aﬂqeﬂai[dbﬂuiuﬂiﬁﬁ-ﬂgﬁ%thyl%iﬁ0}-X'b[ﬁ- met hanol was then
e a

vaporated i n vacuo_an gueous phase was
Efé@g?'éﬂ“i‘ef’é‘b‘y Wperyliibiqpbanot-cadonrmided aqueous NaHCOS.

6 &0t i A Ci. X
D e e cou e AT Bl 0 R it
g Gt e@ iprreghegdphenyltthiophone-2-cithoxaniga i 21 gdl.6ftmpnal),

' filtered. .and, con yated i
o B PP SOt ormachts 1L Bl 1€ nER G B TS . en
e@ldddo roonBempSeiure, 6ded With jrietiisiDidR0(2CEE] 8.38 4RI M)

PRy A 5, 755 Bl eSS g
ml).MBsifidd hH 9) with 2M NaOH (aq) and extracted with ethyl acetate (3x20 ml).
The extracts were washed with water (30 ml) and brine (30 ml), then dried (MgS0,)
and concentrated in vacuo to give crude product. This material was chromato graphed
over silica gel eluting with 15% acetonitrile/CH,Cl,, and the isolated product further
purified by crystallization from acetonitrile to give 3-{[( 1-oxidoquinolin-4-
y])methyl]arnino}-N-[4-(triﬂuor0methoxy)phenyl]thiophene—Z-carboxamide. MS
(ES4): 460 [MH']. 'H NMR (DMSO-d;, 400 MHz): 6 5.00(s,2 H), 6.87(d,J=56
Hz, 1H), 7.25-7.40 (m, 3H), 7.65 (d, /= 5.3 Hz, 1H), 7.73-7.91 (m, 4 H), 8.04 (1, /=
6.4 Hz, 1H), 8.30 (d, /=7.1 Hz, 1H), 8.56 (d,J= 6.3 Hz, 1H), 8.61 (d, J=8.3 Hz, |
H), 9.60 (s, 1H). ‘
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05-1000tPCE 8.4, 6.8, 1.6 Hz, | H), 7.97 (ddd, J = 8.4, 1.2, 0.4

Hz, 1 H, 8.14 (ddd, J =8.0, 1.2, 0.4 Hz, 1H), 8.90
d, J=4.4 Hz, IH). [204] [2051 Part 2: [2061 :
&@i@iﬂ%g&ﬁﬂﬁgﬁﬂﬁl4-yl)nethanol [207] To a solution of
qui nol i n-4-yl met hanol (0.20 g, 1.26 mol) dissolved in
CHzCI Z (10 nlL), which was cooled to O C, was added
r n- chl.of epepdedzeireseated ty FormulB8@% W w i n H20, 0.50 nm)
in one portion. The reaction allowed to slowy
warm to roomtenperature. whne stirring. After 17.5
h, the resulting solid was fi]Jtered and washed with
CHZCI Z to yield (1-oxi dogdifél T®- 4-yl ) net hanol as a
white solid. M5 (ES+): e MW . 1208] 12091 Part 3:
[ 210] Qui nol i ne- 4-car batadehy 1-oxi de 12111 To a
vigorously stirring suspensi og of
(1- oxi doqui nol i n-4-yl) et hanol RR0. 10 g, 0.57 mml) in
cetonitrile (10 nL) was added Dess-Martin periodinane
?0.47 g, 0.63 nmmol). After Ih, 2M NaCH (aq, 2 nlL) and
atapppmpcettigally {oteBalit Jalwe Nooxddethereaf drhefelie react i on
was stirred for 5 min. The |layers were then separated
and the organic phase was was{ M th saturated

NaHCOB (aq)/~Hhri ne, @ ied Ovér 4, i ltered,
and qncentecPCiFn vatto to a |iift; yeI“1"<v§%17bf’FHﬂ2 VS
(ES+%:‘&74 [ MH]. -36 0OS-10001 PCT 12121 (THis or

i nfernmedi ate may al so be prepared as described in

Hetepocycl es (2003), 60(4), 9531. [2131 [2141 Part
~4: [215%F 3-{ [(1-Oxidoquinolin-4-yl)nmethyll

am no}-N-[4- (tri.fl uorqgnethoxy)phenyl |

t hi ophene- Z=Car bogayi de 16] y ol ution of
quinolinrt\)o\'l‘d & 1-p( de (0.12 g, 0.69
mol kg ;3- NN =N N

anino-N—[4-(tr1fTuorbnethoXﬁfpﬁenyiTFhiophene-2-carbox
am d&3 ¢0Calkyl. 0.69 mmol ), dichl oronet hane (2nml) and

trifluoroacefic acid (2 mM) was heated at 50C for 2hr

t hen

2. The compound according to claim 1, or a pharmaceutically acceptable salt
/
N
or N-oxide thereof, wherein R2 is

- 3. The compound according to claim 1, or a pharmaceutically acceptable salt

J/
N

-or N-oxide thereof, wherein R2 is ; and R3 is hydrogen.

4. The compound according to claim 1, or a pharmaceutically acceptable salt

5
. Ay
or N-oxide thereof, wherein R2is R © |

z
)\g
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cooled to roomtenperature, treated with

triethylsilane (0.22 m, 1.38 mmol) and stirred at
50C for another 2h. After this tinme the m xture was
diluted with water (40 m), basified (pH9) with 2M

NaCH ( dq)Thanempound acbsigibichint [yl a @eetRb@ichBX2QeMhdie salt
The extracts were washed with water (30 nml) and brine

(30 M), then dried (I\/QSEE\, and concentrated in vacuo
[

to give crude product. Thils¥*material was

chy st ver .sikica gel eluting with 15%
acet oni%ﬁﬁg&ed%ﬂ%%ﬁ&&%d the’g%@%tséﬂdlﬁg%uct further
purified by crystallization fromacetonitrile to give
3-{[(1 O?'edc% uj no%i_ n-ﬁ.— ) )

yl) net g’y ﬁ]am HOYINEF RS lpitbh ova Py atiesiy doedptabbhalt
ne- 2- car boxam de. M5 (E&+): 460 [MH]. 'H NWR
(DMSO-d6, 400 MHz): S 5. (s, 2 H, 6.87 (d, J= 5.6
Hz, 1H), 7.25-7.40 (m 777.65 (d, J= 5.3 Hz, 1H),
701718-0%1d8 Ihe(d®f, whekdin RBi04AN, J= 6.4 Hz, 1H), 8.30 (d,
J7.1 Hz, 1H), 8.56 (d, J= 6.3 Hz, 1H), 8.61 (d, J= 8.3
Hz, I H), 9.60 (s, 1 H. -37 0S-10001 PCT WHAT IS

CLAI VBED The cothporthdGe ‘re nt.ed by Formnul a ;
HINRL SO 1R I élf'ﬁ%%% Cr]a? )1,§$a %hab‘ﬂ%\(%éH’E??@XP?C&BTQ‘Lg? salt
acceptable salt or N-oxige thereof, wherein <Q'/

O\-F \ / BrLFCX:F3é;)NH\F\/ OCHF2 R is F or

I

PNNHNN NN
or N-oxide thereof, wherein R2 is >~ ;and R3 is Coualkyl.

8. The compound according to claim 1, or a pharmaceutically acceptable salt

N
N H

. !
or N-oxide thereof, wherein R2is > ; and R3 is hydrogen.

9. The compound according to claim 1, or a pharmaceutically acceptable salt

N
[ =

or N-oxide thereof, wherein R2 is K ; and R3 is Cpqalkyl.

10. A composition comprising a compound according to claim 1, or a

pharmaceutically acceptable salt or N-oxide thereof, and a pharmaceuticaily

acceptable camier.

11. A composition comprising a compound according to claim 1, or a

pharmaceutically acceptable salt or N-oxide thereof; and

an anti-neoplastic, anti-tumor, anti-angiogenic, or chemotherapeutic agent.
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R2is HOor and R3 is CoAalkyl. 2. The conpound

according to claim1, or a pharnaceuticall y accept abl e

| : Th
S omouis 4 Qmbb B bR £ oLy ik & Gl e B o

compound accor
abbapesyieally apfteptablre shlt oxIN abeide hlgsr@ S and Welogixit Mn&g 1S

, afhpR3iclgefydrogen. 4. The conpound according to
claim m 1, or a pharmaceutically acceptable salt \ N or
N- oxi de thereof, wherein R is HO -38 OS-10001 PCT

5. Thec nd accordi.ng to claiml, or a
phar e, e%fn?c q51t10388r85?sér% ‘cagmpopind %)CICONHG%P glaing hegraof |

V\H@neatqautkmly Scceptabll dalR& N-8x 1Y HeRGEAnd Bn an eﬁ&m%gfé
?er%‘ﬁﬁ% to claiml, or a pharnaceutical accepta e
SFUGNEBSY de t hereof, wherein RZ is 7. The
corrpound according to claim1l, or a pharnaceutically
acceptlgbl e salt NH or N oxide thereof, wherein R2 is
I né%@ﬂogﬂdcmamglof 8. The conpound according to

N ;
cli-ed-mitkordaletd 1 NH or
N--@XI deoi hg egfm &lﬁln&g{ %’1 EP% %ﬁﬂg&ﬁﬂ j&n. 9.
THEO¥BMEBUNd accor d| ng toclaimi1, or a
{ ept abl,e N- oxi de
oy S e bR R AR Bty hediiegpieneg: A

Géﬁl?mldﬁ,on conprising a conpound according to claim
L2983 Reorf eut.i calét eptabl e salt _or N oxide
h(e ; éo? € hg&%@ ﬁﬁaél —{1 g ichluymh&é@fé}ﬁgtgbﬂ)@nlgg}t}pp@}em—}
carboxamlde
N-(4-chlorophenytl) 3-[(quinolin—4—ylmethyl)amino]thiophene~2 carboxamide;
4-{[2~(4-bromo- 3-methylphenylcarbamoyl)th10phen~3 -ylamino}methyl} pyridine-2-
carboxylic acid methylamide:
4—{{2—(2,2,3,3—tetraﬂuorobenzodioxan—6-ylcarbamoyi)thic)phen—3-
y]amino]methyl}pyﬁdine—z-carboxylic acid methylamide;
4-{[2-(4—chl0rophenyIcarbamoyl)thiophen—B~yIamino]methyl}pyridine-Z-carboxylic
acid methylamide;
N-(4-chlorophenyl) 3-[(1 H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)aminoJthiophene-2-
- carboxamide;
N-(4-bromo-3-methylphenyl) 3-[(1H-pyrrolo{2,3-blpyridin-3-
ylmethyl)amino]miophene-z-carboxamide;
N-(2,2,3,3-tetrafluorobenzodioxan-6-yl) 3-[(1H-pyrrolo[2,3-b]pyridin-3-
ylmethyl)amino}thiophene~2~carboxamide;
N-{[2-(4 -tn'ﬂuoromethoxyphenylcarbamoyl)thiophen-3 -ylamino]methyl}pyridine-2-
carboxylic acid methylamide;
N—(4—Triﬂuoromethoxy)phenyl~3-[(1H—pyrrolo[2,3-b]py1idin-4—
ylmethy])amino]thiophene—2-carboxamide'
N-(4-chlorophenyl)-3-{(1 H-pyrrolo{2,3- b]pyndm—4-ylmeﬂ1y1)ammo]ﬂnophene 2-

carboxamide;
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11. A conposition conprising a conpound according to
claiml1, or a pharnaceutically acceptable salt or
N- oxi de thereof; and an anti-neoplastic, anti-tunor,
anti -angi ogeni c, or chenotherapeutic agent. -39

0S- 10001 PCT 12. A conposition conprising a conmpound
according to claiml, or a pharmaceutically
acceptable salt or N oxide thereof, and a cytotoxic
cancer therapeutic agent. 13. A conposition
conprising a conmpound according to claiml, or a
phar maceutically acceptable salt or N-oxide thereof,
and an angi ogenesi s inhibiting cancer therapeutic

angprn'%l@JF A5 OFRRIHAL ﬁr‘%ﬂﬁ'l G-~ EZ 2,3,3-tetrafluoro-2,3-dihydro-1,4-

gk -frif uororretho%
2051 RoP-vh Siorhenet %fp@fﬁnﬁidw hi ophene- 2-

o o RSB,
X'H{Bﬁﬂfiam@éf 'Oﬂh?@e 2-carmxewideaf | uor obenzod| oxan- 6-yl)
R- (El(dﬁldiré]:ﬂiehﬂ) 4- rﬂétﬁﬁtdq%éatﬁtﬂ]eny Wt%gﬁﬂ?o]t%lophene—z

boxa
%a'"% iT%I i n- 4-yl net hyl ) ami no] t hi ophene- 2- car boxani de;

K- 1; Aophen-.3- vl
i éﬁ*"ﬁ%ﬁﬁ?f’mﬁ‘éﬁ'ﬁf o o o R G iahs®
@ ?‘%’@”{'%2 3,3-tet rafl uor obenzodi oxan- 6-yl car bam)yl )th

4- mh@ns%mqumfyn%@iﬁyiM]&wB}lN' (I L3 Lt ARV b oy A% 4

met h
bl?”f?é%“&'%ﬁl%@@}ﬂ'ﬂ@r%ﬁ&fbﬁ*ﬂﬂdyI ) t hi ophen- 3-yl ami no] et h

3‘{[((! bx@bz‘cﬁu:ﬁélﬂ%—?l)rﬁ@ﬂ’h?ﬁﬁ%lnb}:N A AuSTBNLH ox{Hpﬂehyl Jthiophene-2-

| orop
°§rt[°€‘i”r’¥q§yrrol o[ 2 3 b] pyr i di n-3-yl met hyl ) ani no] t hi ophen

A t enyl )
3- ﬁhlal—l- pyr r%[ 2, ?%f’fglﬁ X'HS eﬁBl ) am no]
t hi ophene-2-c ar boxam de;

1h- (J%el; |3_|ﬁ_ lﬁte r%rog‘i%{ngé é&l’%{&pg %8gfn‘g¥?nnthg rXar?ufacture of a medicament in

t'}ﬂ Myn@])mﬂlif&rph@ntﬁs@derar boxani de;

16. A use of claim 15, wherein the treatment further comprises the administration of

an anti-neoplastic, anti-tumor, anti~angiogenic, or chemotherapeutic agent.

17. A use of claim 15 wherein the hyperproliferative disorder is breast cancer, head
cancer, or neck cancer.

- 18. A use of claim 15 wherein the hyperproliferative disorder is gastrointestinal

cancer.
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N f [2-(4-tri fluoromethoxyphenyl carbanoyl )t hi ophen-3
-ylaniino] nethyl}pyridine-2- carboxylic acid
nmet hyl am de;
N-(4-Trifl uoronet hoxy) phenyl -3-[ (1H pyrrol o[ 2, 3-b] pyri
di n-4- yl met hyl ) am no] t hi ophene- 2- car boxam de;
N-(4-ch|orophenyl)-3-[(|k¥pyrro|o[2,3-b]pyridin-4-y|ne
thyl)anino]thiophene - carboxam de; -40
| H-pyrrol o[ 2, 3-b]
639( iYse 4! glaire f & yhpeem the]hybde(RolReatiad diesriaf ik Wakemd, 3- di
hydr o- 1, 4- benzodi oxi n-6-yl) thi ophene-2-carboxam de;
4- Met hyl - N-(4-trifluoronethoxyphenyl)phenyl-3-[(q
4Pn by 5% af clgimmas wey@mmhymmmmw - T X8 BvERan, bronchtal
0@5&&&&g@@gy&} 4- et hyl - 3-[ (qui nol i n- 4- ylnethyl)
i noJ t hi ophene- car boxam de;
N- (4- br ono- 3- net hyl phenyl ) - 4-met hyl - 3- [ (qui nol i n-4-yl m

gt hyl

A thtl)d@fl_)f"?l]afng J |5n ?c—ﬁﬁ e hﬁ(@fa%?ﬁ%rﬁ? %jﬂsmd(eg is) sigonagal natural
klggrf[rgﬁlblym Hiah yehtioular ¢ancer (seminoma), thyroid carcinoma, malignant
b@%@ﬂ'laox 'aBér@chY | E}éﬁbo%?&ﬁorﬁa Caagn%?o)g‘,%rcogn% anaplastic large cell

'MF‘HL?PH“ﬁ @,ﬂciﬂ")qml Bgicir@man o} pidsfate Carcinbmaor omet hoxy) phen
yl ]t hi ophene-2- carboxam de or a pharmaceutically
acceptable salt, or N oxide, thereof. 15. Use of the

i ermersuai mepregertedbmFbridatiher apheingsteuticali9facdeptable

di tinl of h rollfer tive
dgﬂsotﬁ%g%f] T ”th% %@Lo cFai &n f5,M %ﬁ H (e hpediopiment of
ffya?fnﬁ%'ﬁer@twqo@ls@gsr Mereﬂtdﬁonmslﬁn'iatst on of an
anti-neoplastic, anti-tunor, anti-angiogenic, or
cherot her apeut i ¢ Rbeqt. _Re1 A use of claim 15 wherein
the hyperproliferative disorder is breast cancer, head

cancer, or neck cancef. 18. A use of claim215 wherein
the hyperproliferap di sorder is gasttointestinal

cancer. 41 19. A use of\claim15 wherejr#the
hyperproliferative disof@eris |eu . 20. A use of
claim 15 wherein the h r gFofTTErari order is

ovari an, bronchi al, R31 Y

(I
wherein:

R11 is aryl, Cagcycloalkyl or heterocyclyl, each of which optionally is
substituted with 1-6 independent halogen; hydroxy; nitro; amino; acyl; substituted
acyl; acylCysalkylsulfinyl; acylCiqalkylsulfonyl; acyloxy; CiealkylaminoC,¢alkyl
. carbamoyloxy; aryl; cyano; heterocyclyl; C,qalkenyl optionally substituted with acyl,
substituted acyl, aryl or acyl-substituted aryl, Cygalkynyl optionally substituted with
amino, acylamino or substituted acylamino; Cisalkyl optionally substituted with
halogen, amino, Cy4alkylamino, acylamino, substituted acylamino, hydroxy, acyloxy,
acylCy.qalkanoyloxy, acyl, substituted acyl, acylCi.galkoxyimino, aryl or acyl
substituted aryl; Cygalkylthio optionally substituted with acy! or substituted acyl ;
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| ung, or pancreatic cancer. 21. A use of claim15
wherein the hyperproliferative disorder is sinonasa
natural Kkiller/T-cell |ynphoma, testicular cancer
(sem noma), thyroid carcinoma, nalignant nelanona
adenoi d cystic carcinoma, angi osarcoma, anaplastic
| arge cell |ynphonma, endonetrial carcinoma, or

Bikos el C4 MR i i e ed .
o Er e aretec S 29, b SUGRT R PR CSERE amin
SIPYIamne pRrotRgHAGE ABinar etefocucive diy anbstitutbo pytidid, substituted
Be@aubsthlted pyridyy, | bERE AL LS Q4. L n i
e ot p?/g@y HRﬁdb’_eﬂ! bRézqé %’!%%nﬁh%%ﬂ%ﬁe@i@?&y%f alkylamino,
F’?fi'sy wABYAHPwer alkylgminoey | aeyCasusiivlasalakyll agylamino, substituted
 bejlaninoy ot \hiky® ' | i tit o
Wle{ftl Jf q(j i%ﬁgegezﬁgﬁ? B%%@%%@hyﬁ%@ﬂ'”ﬁﬁ%r%&% n%%og&mmo’
g%lgﬁ Qu e BA G vegikgyyim apyi&egﬁi@ryagw@nicgm pi Ryprotected guanidino;

acd dkefiablybiehbRyslbstiid ity acykdr QUG DL kM
car baﬁgyl XY, aryl; cyano; heterocyclyl; . “al’keny ’
opt i oftal 1% ﬁﬁ%ﬁi fQrees @ik eptionely substitedt withihedrozy yaryi or acyl ;
argyclofowag ylkysubstituted aryl; C2.al kynyl optionally
i am no or substituted

subst%}gﬂte w th ‘ am no, acyl

acyl anf hé® t‘i@@s&kwlow:i'mﬁényy asylbxt: | substitdtedi adyloxy; Cqsalkyl
dpdiong temtuted with- ' yl@an ' :

a Ia?inﬂé), h droxy,@éy&ogﬂ@%gﬁﬁd?ghé?@%g#@%w %S&tumd
"5’@?9’ » SIH& ifreleelgd asyno, EH»‘Q’?// hgHrog | dyery iomiCagalkydthipt nivro; amino;

agly bubstithsd hép @3N cloafidical Kyl thi o optional Iy
substituted with acyl” or subStituted acyl 42 al koxy

~opt i dival Py iR balbgenwiit; a@nging; eoiietted tarsidoarGalsalkylamino;
dﬁyl_dkﬁmm@@b(e'aw()yhémi%ﬂ@ﬂroteét%ﬁ%ﬂr@%{%@%@@ay d|81f6%$k%%§, ‘Sgﬁona;;y

a o, .heterocyclyl, acyl s
_%’B%tgﬁefiu‘f”gb hyﬁ@}‘)ﬂ 3iybsyubstituéat ppf.i agl,, siimtigseh acyl, amino, C..
i oS S Ao LR o
iAoz Sy paliid 5, oRfigpaily suhsditiitechwiith samiyh substituted acyl, amino, Cy.
oA yl?@rﬂ_@%' %@ﬁ??ﬂ%g@%ﬂg{&ﬁl %lﬁﬂ"ﬁn&y%%%é/técrin ORino, heterocyciyl,
hygr)c/)xy, Crsalkylsulfonyloxy, ’aryisuifonyloxy, arCsgalkoxy or substituted
arCygatkoxy; Cygalkyl substituted with acyl, substituted acyl, amino, lower alkylamino,
acylamino, substituted acylamino, protected amino, heterocyclyl, hydroxy, Ci.
salkylsulfonyloxy or arylsulfonyloxy; C,.salkenyl optionally substituted with acyl; C,.
salkynyl optionally substituted with hydroxy, amino, protected amino, Cis
alkylsulfonyloxy or arylsulfonyloxy; aminoCysalkylsulfonyl; N-protected aminoCi
alkylsulfonyi; Cisalkylaminosulfonyl; heterocyclylsulfonyl; aminoCysalkylsulfinyl; N-
protected aminoC, salkylsuffinyl; piperidyloxy; or N-protected piperidyloxy;
Rs+ is hydrogen, C,salkyl, Cigalkoxy or halogen;
A'is a single bond, O or NH:
O
o
Eis Cisalkylene, Cyqalkenylene, ——U—— g
or E is a group of the formula-G-J-in which

—r
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substituted acyl C, - 6al koxyi m no, acyl C1_6al koxy,

guani dino or N protected guanidino; or

C2- 6al kenyl oxy optionally substituted with acyl or
substituted acyl substituents; R21 is hydrogen; |ower
al kyl optionally substituted with hydroxy, aryl or
acyl ; or cyclo(lower) alkyl; R31 is hydrogen;

hal ogen; hydroxy; acyl oxy; substituted acyl oxy;

Cl- 6al kyl optionally substituted with hydroxy or

Cl- 6al koxy; Cl1.6al koxy optionally substituted wth
aryl, am no, protected am no, acyl, hydroxy, cyano or
Cl-6al kylthio; nitro; amno; acyl; substituted acyl;
or C3_6acycl oal kyl oxy; R4l jss hydroxy; hal ogen; nitro;
am no; (pgggggk@gn@ghgo Cl- 6al kyl am no; acyl oxy;

am noC, _sal kyl am no; N-protected am noCl6al kyl am no;
Cl6al koxy optlod%gJy substituted with hydroxy, aryl,
substituted aryll-acyl, substituted acyl, amino, CI_

6al kyl dns fogr ac am mW@b@ﬁ%I iétt@éro%bfb@w ﬂ}etectlve group;

pr ot ec%eg C&qncq_g ter§ clyl or "guanid

C, _sal t pFI ﬁﬁ] ﬁy "dubst it ut ed MAth acyl

substlﬁh$émi®mvl am no, Cl1_ 6al kyl am no, acylanino,

substitut ed acylanino, protected am no, heterocyclyl,

hydr oxy, Cl-6al kyl sul fonyl oxy, aryl sul fonyl oxy, arCl

abk dxyseoof dailstd, hbesh x1iEE. 6al koxy; Cl1- 6al kyl

substituted with acyl, substituted acyl, am no, |ower

al kyl am no, acylam no, substituted acyl am no,

p?bthedeanl chetinI22, wheitedt RGy S| ¥h

6al kyl sul fonyl oxy or aryl su?{fdoﬁsyg(@%&l%bﬁmmﬁd heterocyclyl

optional Iy substituted with acyl; C2_ 6al kynyl

G2t iAol dfylaati 291 ihaveROX W shakydrony, ani no, prot ect ed

am no, Cl.6 al kyl sul fonyl oxy or aryl sul fonyl oxy;

am noC, 6al kyl sul fonyl ; N—protected an1noC1 6

ek sad bamsiin 25 lrRabiky

heterocyc| yl sul fonyl; abnélﬁgcqﬁ%fl Prtnpns?s thg administration of
o%”é'c't%?a aéﬁ‘i @6‘&‘"“’89’[ I@?I'@GBDQﬁVIC,, ormhpemimbydammym agent.

N—protected pi peri dyl oxy; R51 is hydrogen, Cl-6alkyl,

%% galkoxy or halogen; Ais a single bond, O or NH, O

e thaime22 ‘é’h@eﬁhYWy@ﬁ@rolﬁéraﬁm khsmy:lee febrehdt carfter, head
eander] & cltamRof the formula-GJ-in which 43

28. A use of claim 22 wherein the hyperproliferative disorder is gastrointestinal
cancer.

29. A use of claim 22 wherein the hyperproliferative disorder is ieukemia.

30. A use of claim 22 wherein the hyperproliferative
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Gis Cl_6alkylene and R161 J is Oor -N_ or wherein
R6, is hydrogen or N-protective group; X
is-CH=CH,-C=N-or S; and Yis CHor N 23. A use of
claim?22, wherein Xis S 24. A use of claim?22,
wherein X is S; and R11 is optionally substituted
heterocyclyl. 25. A use of claim22, wherein Xis S
and Yis N 26. A use of claim22, wherein the
treatnment further conprises the admnistration of an
anti-neoplastic, anti-tunor, anti-angiogenic, or
chenot herapeutic agent. 27. A use of claim22 wherein
the hyperproliferative disorder is breast cancer, head
cancer, or. neck cancer. .*A use of claim22 mhereln
t Hﬁomﬁwambnflﬁrbaimaneluﬁg S& féﬂ&re'aﬁc gaRler 0f nt esti nal
cancer. 29. A use of claim wherein the
hyperproliferative disorder is | eukem a. 30. A use of

CP&i M @2 whelnii 122t \hﬁerbb‘lpﬁlbpﬁﬁe'rﬁréf fatdtive dtﬁ@erq%%‘ﬂ{ﬁg%m natural
'ﬁafi@rYF‘r “’J\E’ ronc%\ﬁ | ung, or pancreatic cancer

AVUge MRS HISHET §antes Qﬁ?ﬁ’é’ﬂﬁi’&il iHyeridtdagainoma, malignant
dml:andma |adsmo1@na$ﬁic Nedrélhétha, Kbhdigddrdors! |ar4né!§€{‘t9”?a’rge cell

ty |.ar senmi noma), thyroid carcin
rrgﬁ"ﬁjgﬁ%ﬁt en ﬁ%rc"};?d%&r 8*’ Qs icarciand. nom,
angi osar cons, anaplastlc | arge cell |ynphons,

car ci nong, prostate carci noma. 32. Use

t |
e‘?da %Lclﬂ(gﬁ nEPTRRING s B %‘if“ﬁ%ﬂ byr Fermeula |l jm thehenanufacture of a
maeditaotrtrfer 1Bk tRatriddict ﬂﬁbmﬁt@ath@%éﬁ’r@é}g %@fei |fr’f:ormula I is:

hyperproliferative disor s wherei n Fornul
R1211~ N/R22 0 ' El Y2\ R32rfd 1) wherein: R12 is
aryl, C3-ucycl oal kyl or hdgterocyclyl, each of which

optionally is o

‘ ‘ A,—E;—Y1
X;

R32

()

wherein:

R12 is anyl, Csscycloalkyl or heterocyclyl, each of which optionally is
substituted with 1-6 independent halogen; hydroxy; nitro; protected amino, amino;
acyl, substituted acyl; acylCysalkylsulfinyl; acylC.ealkylsulfonyl: acyloxy; Cig
alkylaminoC, salkyl carbamoyloxy; aryl; cyano; heterocyclyl; Cosalkenyl optionally
substituted with acyl, substituted acyl, aryl or acyl-substituted aryl; Cjsalkynyl
optionally substituted with amino, acylamino or substituted acylamino; Cy alkyl
optionally substituted with halogen, amino, C,salkylamino, acylamino, substituted

acylamino, hydroxy, acyloxy, acylCqsalkanoyloxy, acyl, substituted acyi, acylC,
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substituted wth 1-6 i ndependent hal ogen; hydroxy;
nitro; protected am no, am no; acyl; substituted
acyl ; acyl C1_6al kyl sul finyl; acyl Cl6al kyl sul fonyl ;

acyl oxy; Cl-6 al kyl am noCl-6al kyl carbanoyl oxy; aryl;
cyano; heterocyclyl; C2_6al kenyl optionally
substituted with acyl, substituted acyl, aryl or

acyl -substituted aryl; C2.6al kynyl optionally
substituted with am no, acylam no or substituted
acyl am no; Cl1 6al kyl optionally substituted with

hal ogen, am no, Cl_6al kyl am no, acyl am no, substituted

am?l’@mlmgp ?%0031%! smmw a%@qx'ﬁéﬂg@ﬁigéﬂ%ugéé(bsn 1y with acyl
or algy%Hs§ésat 4 '5 L"i’ﬂ@éy pr?”a'lﬁfueﬁtk‘?ﬂtVHVbaiUthUbﬂfanley aryl hydroxy
[Fsgioky, Udreidoidvre
e e, SR o
1o 8 UpRtiHEed Py, 'ﬁ'%ﬁhaﬁﬂﬂ@;@qﬂmﬁmnm eld-protected
amc :»aaﬁgleemmcychdcytcagaakyxwlé%lrt 'éh?% iR Q%g(l substituted
bsti t ut ed d mh(%( ' substituted  acyl,
el oo SAoRE D, Gueaty sy carisatvieptinas hiroxyinino,
mgﬁ@;@@kwlmm Bl:l!bﬂlt\ﬁéd ek, Md&?miﬁ&yécyfé%g&'bk); thu%gidino or N-

tituted ac
Cﬁ %Iteﬁtef?ag 3471% ?{oé H%Pwmnaﬁw@v*@ﬁtwtﬁd math acyl or substituted
aesl @Jb};atdeoﬁsyl m no, substituted acyl C _sal koxyi m no,

acyl C, [ d| no or N- protected guani di no;
or C2 %E?I?K}Yéﬁ%% %pﬁ‘? MQPT‘%@H%’PSW‘ME@@VIW h)ddrta@'yhrybmr acyl ; or
subsydloaltyéd acyl substituents; R22 is hydrogen;

Cl- 6aIF5%/ér 0 |onaI_I% substituted with hydr oxy, aryl or
acyl 88§ oalPgsn: hydrmy: |8§yihy3dr$1§:entutdftalaogexy Cypalkyl

roptioaadly; subeyilutedy wntﬁUMMWBne@%Q%é(x?me%ke% logﬁ?&glly substituted

%@{h(sao !aII substltuted W't h
kBS@‘ o PEFIEHEH IRy, hydredy. aanh caiGhlsalkgthic) titro: amino:

pwﬂtaﬂkmdmaﬂa  ordS¥bycl y, cyano or
RS yC ﬂﬁd% acyl; substituted acyl;

C, _6alkylthio nltro
or @ABX%/%P'BS{ OEANHls a single bond, 0, or NH O

11 0 -S E is C sal kyl ene, C2.6al kenyl en -~
0 or E, is a group of the formula-GL-J1-i vvhichO
Gl is Cl. 6al kyl ene or and 0O

—3S
” H
Eqis Cysalkylene, Cagalkenylene, ; . O

or E4 is a group of the formula-G1-J1-in which
Q

G1is Ci4alkylene or and

Res

. —N— . .
J1isOor , wherein Re; is hydrogen or N-protective group;
Xy is-CH=CH-,-C=N- or S; and
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R62 J1 is Oor -N,wherein "(i2 is hydrogen or
N-protective group; X, is-CH=CH,-C=N or S; and 45
Y, is aryl optionally substituted with 1-6 independent
acyl, protected am noC, _ 6al kanoyl, protected am no
and nitro, amno and nitro or diam no substituents; or
YL is _congensed het erocycl yl optionally substituted

with 1-'6 AV ogirnalycsybsticiebyit d6yindepsrdeniacyl, protected aminoC,.

g wekariyD @rote®ee aRfith af® Ylt@MaRtho : X h¥ikments: or
cyanoani am noC, - 6al kyl (C,O %gq E{)?rl’o J}g}'ﬁ]@f& ‘gll“t‘tuems’ or Y1

no _
aly F%?rﬁeﬁ'st?d Beenqyglvbertionaly suhsfitjechmting) halogen, acyl, Cygalkoxy,
stbpbiy, utgadniimber aeyEpyd . I azj I .

tgedni Yepyd, ggziggﬂdfy.ﬂ%,l\ﬁ)eﬁ%?%}ﬁyé d(%?%noamzno,

C. _6al-kyl t hi aryl, prot ; am no,

MY %fr'%\ﬁq §g1-e@@§oG§,‘?W,) CGnpigamiagpr 6hedkdamaniGra@kylamino),

6sttsyitutdd\ hetdrd: k ' el 6 :

e P o et P Pty . et

6alk r&a AHEGEY ‘oreatYagHMk bixysalier) aaingypretaitad aminoC,.salkyl (N-

sOhstkyl) LEming, afind, o B Ale ) h : :

e T R P B o
YExVIT Y, “redtexphiorealir) asainryaubstitients.aerys Gxyalky! substituent

Hartiogresptiokailyealbspasied \m{fph%t§@1&¥lgf)<9?(%yang}/ H%&;Q@;Tﬁ;roa mercapto,

Q%I k@xlxéar.%)l , E)Eot ected am'no, am no, hetero

sUBEEY eIV R0 RRY¥PocRiPgeNn.s fhoalkemnst Prajesies : hyfrogi dbddroxy, C.

tehioxyangnpréledisd RRRY ariRbl & td ek ' :
%bG@Ijk | or acyl, then A ?gki&g?ﬁgi eé\jgghtg%d\gh%@@%gw sub
) it > A use of claim32, wherein X, is S. 34. A

use OfprelidedMha2whwh er1els i

g'?c% rises the admnistr ?ﬁeggi %ét%ﬁglﬁpgéﬁsﬁltiﬁ%%g’ftgﬁ’ie‘%’,k yi or acyl

-tunor, anti-angi ogenic, or chenotherapeutic

agent A, &ba sifiglefonafl a6d @i m 32 wherein the

hyperproliferative disorder is breast cancer, head

cancer, or neCk cf@cer. 36. A use of claim 32 wherein

t he hyper pr oIA“fera{tﬁﬂe di sorder is gastrointestinal

cancer. 31.. use,of claim 32 wherein the

hyperprgliferativeNdisorder is |eukema. 46 38. A use

of claim 32 wherein the hyperproliferative disorder is

ovari an, bronchial,

33. A use of claim 32, wherein X;is S.

34. A use of claim 32, wherein the treatment further comprises the administration of

an anfi-neoplastic, anti-tumor, anti-angiogenic, or chemotherapeutic agent.

35. A use of claim 32 wherein the hyperproliferative disorder is breast cancer, head
cancer, or neck cancer.

36. A use of claim 32 wherein the hyperproliferative disorder is gastrointestinal
cancer.

37. A use of claim 32 wherein the hyperproliferative disorder is leukemia.
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| ung, or pancreatic cancer. 39. A use of claim 32
wherein the hyperproliferative disorder is sinonasa
natural KkilleriT-cell |ynphoma, testicular cancer
(sem noma), thyroid carcinoma, nalignant nelanona
adenoi d cystic carcinoma, angi osarcoma, anaplastic

| arge cell [|ynphonma, endonetrial carcinom, or
prostate carci noma. 47 OS-10001 PCT ABSTRACT OF THE

DI SCLOSURE Conpounds represented by Fornula (1): HNRL
Sp RB'" NHR2 or a pharmaceutically acceptable salt
or N-oxide thereof, wherein RLis _ / O 7~~F OCFa Br
FOCHF2 --/d For RR. PNNH\NI \'I Nis Ho iN

or and R3 is CoAallcyl, aresuseful in the treatnent
of cancer. 48

38. A use of claim 32 wherein the hyperproliferative disorder is ovarian, bronchial,
lung, or pancreatic cancer.

39. A use of claim 32 wherein the hyperproliferative disorder is sinonasal natural
killer/T-cell lymphoma, testicular cancer (seminoma), thyroid carcinoma, malignant
melanoma, adenoid cystic carcinoma, angiosarcoma, anaplastic large cell
fymphoma, endometrial carcinoma, or prostate carcinoma.
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0S-10001 PCT
ABSTRACT OF THE DISCLOSURE

Compounds represented by Formula (I):

_R1
HN
S 6]
It
R3 Fﬂ*
R2
@

or a phiarmaceutically acceptable salt or N-oxide thereof, wherein R1 is
o
F
Br F )
, , F s or :R2

! N\ M /N
. N N N
is , B0 - ,or H

treatment of cancer.

; and R3 is Cy4alkyl, are useful in the

48




