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synthesrs have been explored to try to eénhance the

seferdingly.yt Bould hedesieble oxdsvelpp Bevel enmponnds thitareipyibitors of

regdesipdvgiiste side-effects. [4] It is known that a

cel | may bécome cancerous by virtue of the

t r Bhst JYimatafdhe cuppnidrogtmant wwaimss fGrthypqopalifanatiye disorders

ONEARARtifibe c%m}%u&ﬁQﬁ‘at‘MjﬁtﬁhDNR n%ﬁ’rﬁés'l %hl‘}’@c%ﬂo%ﬂ&s n}eghamsm

the formation of gnant tunor cel
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eSS | an extracel | ul ar
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SLE). or cell growth_factor
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spgfl fic {}yr osine residues in proteins. Bin
ternatively, 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 i) 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)), ii) a transmembrane domain, and iii) an intracellular portion which functions

as a kinase to phosphorylate specific tyrosine residues in proteins. Binding of KIT
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For exanple, G eevecTM (al'so known as imatinib
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t< :ngeﬁ&ﬁﬂ RO inhibabrsi o BleQrdvith bPRaKIARRECAEL YL YooP
example, Gleevec™ (also known as imatinib mesylate, or STI571), 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 is not
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BCR- ABL fusion gene product, was recently approved by
the U S. Food and Drug Adm nistration for the .
woe@avesst of CML. d eevecTM in addition to iPEi/bb10041¢1188
BCR- ABL ki nase, also inhibits the KIT ki nase and PDGF
receptor kinase, although it is not -2 FD 2?04{063330
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o TR B N AP kD R
andqqi.vairi]"re!s.i nterpagiodal PatedeRBublitnioe NmaW@UG)ﬂHSEQH@Bﬁb;; g?tihrk;uelilic
T TN N LT W N RE e
NodesWli@ s @FIOinhibsisr InnesationsiFarpt PublicARE RO WER7H50

7 0 ReByS P KA RS adoni i 5B N S Bak 247 dscries
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S R e e I A AL AR e LY
6, WD 186 163asAy.5 etdii NG 26,4 10,35 1 Id8&8iBé Alisc@Rhik Y&eptor active

) . Patent No. 6,410,561 descri bes am de
gggg&ﬁlg ng_L.JS.%atentaNo. 6,410,561 describes amide derivatives.

[12]  International Patent Publication No. W002/066470 describes substituted
alkylamine derivatives. International Patent Publication No. WO02/068406 describes
substituted amine derivatives International Patent Publication No. W002/055501

describes substituted arylamine derivatives.
[13]  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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[12] International Patent Publication No. W02/ 066470
descri bes substituted al kylam ne derivatives.
WO niogie3380 onal Pat ent Publication No. W02/ 068BOBUS2004/001188
descri bes substituted am ne derivatives |nternational
Pat ent Publication No. WO02/ 055501 describes
substituted arylam ne derivatives. [13] U S. Patent
and 6, 316,482, and European Patent No.

No 207, 693

EP%@%@H%%Y&EEWQH de derivatives having

va I eS6hporant RERRL S Ivihy. -3 WO 2004/ 063330
PC?%SZOMiISbOOl18g%%1%él\c/fl\%@%cﬁ¥@|E | NVENTI ON [ 14]
Conpounds represented by For Ri1): HNRL Sp R3
NH LR2 (1) [15] or a pharmaceutically acceptable
salt or N-oxide thereof, wh8rerimv@gl is F Br OF \ /
OCF3 F\ / OCCHFZz \ G or " NHA\NNCOCNI "-Nis
HO, or ; and R3 is Co- *Nire useful in the
treatment of tumors. DETAILED OESCRI PTI ON OF THE

| NVENTI ON [ 16] The present invenkpon is directed to a
conpound represented by Fornmula (1): HNRL Sp e R3
NH R2 (1) [17] or a phar madBut i cally acceptabl e salt

or [1§} oxdrdehbhiecaically M8tk salt or N-oxide thereof, wherein R1 is
Ak
Br '
E) s s or ;

! N \—_ NH 7\
N ] [ d=n
is , B 0 N , Or i

treatment of tumors.

R2

; and R3 is Cy.qalkyl, are useful in the

DETAILED DESCRIPTION OF THE INVENTION

[16]  The present invention is directed to a compound represented by Formula (I):

R1
HN™
S 0
|
R3 NKH
R2
€]

[17]  or a pharmaceutically acceptable salt or N-oxide thereof, wherein

‘W"‘< \>—O
' o 72<F
W< >—OCF <2 o F M,< >
[18] R1is " , Fro o
o

>



F OCF3 \ / Br OFF OCHF [18] Rl is FF\ / 2 or Qc
-4 WD 2004/ 063330 PCT/ US2004/001188 DN N NH/ | -N
WO 1®p/o6x330 s H or , or and [20] R3 is C0-4al kpdT/UFD8/001188
In one aspect, the present invention is directed to a
conmpound represented by Forrmula (1), or a
“pharnmaceutically acceptahle salt or N-oxide thereof,
wherein R2 i s~ th t her |ables are as
N Qr TI) I'n one
F thlsN ect, pre(ﬁ I nvention
|s d rected to a’ conpéund representedl y Formula (1),
or [28] ph&d istbealkilcal | y acceptable salt or N N oxide °
t hereof, wherein R2 is R3 is hydrogen; and the other
vari abl es are as described above for Formula (I).
[ 241] | nnans expecigthappsnt i,nvéﬂt'ﬂnrhsr(ﬁﬁzeﬁaﬂ td neteidoudirdpfesented by

AL B PSR B SR AP e kit s

N rein R2 is ; R3 is Co-4alkyl; and the other
var iLabl/es are as descri bed above for Fornula (1).
[2 A' an enbodi ment of this second aspect, the

preSent jandeint sther vasabisraecdseldscribe daboe® fp Tuimelila (I?.
represented by Fornula (1), or a pharmaceutically
acceptable salt or N N oxide thereof wherein R2 is H

; R3] i Snlyeléapinebthishiie @ﬁﬂ%@lf theé fd's@ﬁ lirf8nt®ngs éﬁected toa
descri bed above for Formula (). [25].In a third

asEOUNY FRRreEERtdR ol .@a.%ﬁp ygrqidesiyosaptaple salt or N-

conpound represented Formula (1), or a
pharmaceutical ly acceptab e salt or N oxide thereof,
wherein R2 -5

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

described above for Formula (I).

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

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

\ A
\N
wherein R2is H © ; R3is Cyaalkyl; and the other variables are as described above

for Formula (I).

[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-

\A
\N
oxide thereof wherein R2is H © ; R3 is hydrogen; and the other variables are as

described above for Formula (I).

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

by Formula (), or a pharmaceutically acceptable salt or N-oxide thereof, wherein R2
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WO 2004/ 063330 PCT/ US2004/001188 NHis IN; R3is
Co-al kyl; and the other variables are as descri bed

w@bonvee3ssor Fornula (1). [26] In an enbodi meneCDS1004/601188

third aspect, the present invention is directed to a
compound represented by Fornula (1), or a
pharmaceutical ly acceptable salt or NN NH oxi de

t here wherein R is I N; R3 is hydrogen; and the
ot heg~ydti abl es are as described above for Fornul a

(1),. 7]. 4. a fqurth t, t present inyentign is

di 1)lrsect ed T%fg%%@é@u%’g%ﬁeg%ﬁ%sv Slﬁ%ijze& ARP dgﬂiribfﬁ%/%o(" F3°F or

a phwmohgbeutical ly acceptable salt or N-oxide thereof,

wherein R I Nis N; R3 is Co-4alkyl; and the other

vari abl es are as described above for Formula (I).

[ Zﬁ:ﬁ] '(lj'l’lﬁ ape@b&iient oy ﬁﬁﬁ thizd asipl&_:t?ﬂhé Preshint ﬁfg&ﬁ{ﬂ)ng@diﬁacted toa

met hod of treati erproliferative disorders,

| rCOTRAPHoBieERle B FREEHa Choza pharmaesuticnly sresplebloait ar -

gastroi ntestinal canc | eukem a, ovarian, bronchial,

| ung, or pancreatic ca , Sinonasal natura

killer/T-cell |ynphorfa,Ytesticular cancer (seninom),

t Nty tBlere S BérBia MR, is Y gnantis APdr8AMEnd BN Brigtsd dr€as

carci nponma, angi osarcoma, anaplastic |arge cel

| yirsHBd 2 doriormiaiDear ci noma, or prostate

carci noma, by administering an effective anount of a

con?ound represented by Formula |1, or a

phBrhradB afeut aspect, requppentiinventen is dirpriedtofa:compaund/rRurgsented
5 I DN_a .

2004 TR Bt b SR S RN Eppt wherin 2

C3- 6¢C oal kyl or heterocyclyl, each of which

optional/ly is substituted with 1-6 i ndependent

h aJs ogen, ,Ii{}éqg %%)(Xal;lkyﬁ];i atnﬁ %e o?hrgr Ué)riab%(s: Xrle;as %gs%ﬁf)édt a%tox%j for
Formula (I).

[28]  The present invention is also 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
carcinoma, malignant mela\noma, adenoid cystic carcinoma, angiosarcoma, anaplastic
large cell lymphoma, endometrial carcinoma, or prostate carcinoma, by administering
an effective amount of a compound represented by Formula II, or a pharmaceutically

acceptable salt thereof:

R11\N/R21

[29] wherein:



acyl; acyl Cl. 6al kyl sul finyl; acylCl_6al kyl sul fonyl ;
acyl oxy; Cl_6al kyl am nod _6al kyl car banoyl oxy; aryl;
W@ yanoe33bet er ocycl yl ; C2_6al kenyl optionally PCT/US2004/001188
substituted with acyl, substituted acyl, aryl or
acyl - substi t ut ed aryl; C2.6al kynyl optionally

oL LS sl e Bl o B RYMEE 8h of HEh ey i
hafubgiénted a’hﬁiﬁc‘ﬁ lndmeﬁtﬁnkbdl%mﬂ(ydrcagydlam anono; aulsfubktithied
U T 08 St e S RN o
ac arbanzaybsy aryit adma,r};pteroo@dllﬁ ah kaflkeindl @nomny@ﬁladtlhued with acyl,

SR LA Y S ASE0 0 35K S i

hydnm&,ya,cylam}doax yubsamadmpylamﬁl‘bﬁcl ealk[yycbpalﬂhaﬂ@ su@g’t@ate&md

het.er a substi tute
U Rep PR LT s Ry i ppei sl Bperdrony, aoyloy,
acgdyEl Skdrioylogy(iang, substfiiied esl,edyas gém@&ymﬁﬁ’d lah BFAYP.
1.6a am no, substi t ut ed

P e R Bl by or substiated sy

cnmmy@mmy aTistRCAVAR M ARt x@r 934&9093} Qleof’}p Y,
koxz}/1 no, substituted acyl Cl_6alk é
atﬁ’véﬁ FRBR PO FEhIpIAdeiEOE Y pot atbs dtegmdsd; snlbsntuted

or adgPsubatithtemyyragy, h@]@%éno Q‘%Jl(b 1Y6aﬁ(9ﬁ§ﬁﬂot Nth Sholte Eb o g e n

subtltuted sti tuent

lagyigg, N w{a oHhyl twlmgﬂwkﬂmw acwl tShbSItiydqdcmyl agylaphino,
Or su@@tﬁh‘ced adYanfiNé; |CQ (gil@’lﬁ}rd)r?zllﬂf%étrbo y%a%lm ) %dIJO?YIH‘MIQ)r 856,

hal ggen; _hydroxy; acyl ox substrtute

1638%1@11110 d]@ﬁ‘il%ﬁéwslcs@ Kylﬁmoeé¥>W¢1t6hlkh§i}d gmamydlm or N-
ClpBREK® X¥anidinb: @@ti‘sgfk)énﬁ% %Jlléls%éﬁﬁlgédt\wth acgl o1 sggs&tuted

aryl, amno, protected am’n
1"106’151#“?@94“5@@?50 nitro; amino; acyl; substitut ed acyl

or %3@}'3 %M% ﬁ’ﬁ‘llrd@éh Wer &ﬁ;f t%‘h%ll@bét tf"i? )\%%hxgrloyoig aryl or acyl;

ro, amno, protecte
ac@ﬂ%&ly(lomaii@m 6al kyl am no; N-pr ot ect ed

C kox
b e e A o a0 RioS P o BR hRh edonioyys Craation
ac@ﬂtlondl}’bsbﬂtltubllﬁt@dlﬂahy}dlrdoxy oa it hedsox$Z1C Galklsyy eptioRMlly substituted
ac ubstitute ac rotecte am no,
heetéel?%?gg gllmnl% ro{e tﬁ%nl %n&rg’&f 'R nPH’Fg 6’39’ tBieaiitg; amino;
suetwt Bubsumcbdmpylhor&;gbyclaudymyt uted acyl, am no,
' d acyl am no,

| a C 0, substitut
pr%’ C%Uls@ﬁrﬁﬁy 1 %genein R prﬂg%tptgg@mo C1¢alkylamino;
Clacﬁh;kk,)ahsmﬂdlgﬂwmiﬁo, I&fpydtédﬂédéﬁﬂﬁé(g)@{lk%laﬁl%r@ﬂ!am or

subsi 0X al k stituted w

R L R S A e B A
amlamm@alkﬁmhﬁm dcyraexdloa %)]?k%mleg QT 129{11?6 %ﬁlét@&e@mlﬁ{@

r oC al Kyl sul 1 onyl ox

T Sty S LG PP oAy S D selusubtinted
Wi ziclyl aditlo, Clqalkﬁﬁi‘dﬁw ¥dylhé, Qﬂ@hhﬁed%?ﬁﬁﬁﬁo%x%@c{@dtaﬂuno
hy. %’ ia protected am n

hetero clyl, hydroxy, Cr.salkylsulfonyloxy, arylsulfonyloxy, arCy.salkoxy or
substituted arCy.salkoxy; Cyalkyl substituted with acyl, substituted acyl, amino,
lower alkylamino, acylamino, substituted acylamino, protected amino, heterocyclyl,

hydroxy, Ci.salkylsulfonyloxy or arylsulfonyloxy; C;.¢alkenyl optionally substituted
with acyl; Cy.¢alkynyl optionally substituted with hydroxy, amino, protected amino,
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WD 2004/ 063330 PCT/ US2004/ 001188 C1_6al kyl sul f onyl oxy
or aryl sul fonyl oxy; am nod _6al kyl sul f onyl ;
woR@rotBat ed am noCl_6al kyl sul f onyl ; PCT/US2004/001188
Cl . 6al kyl am nosul fonyl; heterocyclyl sul fonyl; am noC _
6al kyI sul finyl; N pr ot ect ed am noCl_6al kyl suI fi nyl ;

p| Iper R
(?1 gg%ulgorl]l%o%ﬁ o%ary i ony y’é“i"go 3 )?allq(égulﬁa Og tJectF 5]
A amﬁncajﬁalhglsxdfobyh a, GaﬂkmehMulfﬁhyl IheterddyelglsulforfyB ﬁimrE»ChS '

o T e R R

anfperidplbxy;[ 39] J is Oor -N, wherein R61 is hydrogen

or protective grou CHCH, -CN or S
arld?] 4 Fp: ’?% CifO%ﬁl} éﬁaﬁfyl Fglﬂqﬂ‘%éfﬁbgf}ﬂ%f? of Formula (I1)
arjgsjdegcisiakegleitond).Coor ¥{ ent No. 6, 054,457. [43] In
one aspect, the present invention is directed to a
nmet hod of treating hyperproliferati veﬂdi sorders,

i ncl udi ng breast cancer, head ncer —@—neck cancer,
gastroi ntestinal cancer, |euke , ovadtl an, bronchi al,

| UG, diisCarmikydak) C.clmgdene, ST nongsal nat ural

k| er/T cel 0 e cul ar, cancer (sem nona),
r]O| & Eésa? %%tﬂe?&n?mfﬁng}tni e CHOFTH adenoi d cystic

ca[Bm 1 nani Claxlgylaseaamdorm anapl astl c large cell

| ynphoma, endongtrial carcinoma, or prostate

carci noma, by ag@ftinistering an effective anmount of a

ggg’?ﬁa'}q s Hpreshinted, fy.if %61 ﬁ?r!)ée'n ogNeo plective group:

ceutically atcepta
is[4$], éﬁd%cdi héi=Nrar Badnles are as descri bed above
glgorynysl [44] In an enbodi nent of this aspect,
resen |nvent|on is directed to a nethod of
treatl ng hyperproliferative disor ders i ncl udi ng

D B3P SR TR SRR g PG N, 6 g4

timal “eance amca)” ovartan,; brone
I u[zlg] dn opamec&ahe presernamamtlpn & dientad & a method aff treatmg
er/

e({ rr&)e]f cutetlcular ancer serm %

PP R R e T R RIToriEn: e ety Sre

' Cagsirbiasinabi@teslatieaii® ovarian, bronchial, lung, or pancreatic cancer,
sinonasal natural killer/T-cell lymphoma, testicular cancer (seminoma), thyroid
carcinoma, malignant melanoma, adenoid cystic carcinoma, angiosarcoma, anéplastic
large cell lymphoma, endometrial carcinoma, or prostate carcinoma, by administering
an effective amount of a compound represented by Formula II, or a pharmaceutically
acceptable salt thereof, wherein X is S, and the other variables are as described above
for Formula IL.
[44] In an embodiment of this aspect, the present 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 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 II, or a
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anapl astic | arge cell |ynphoma, endonetrial carcinoma,

or prostate carcinonma, by admnistering an effective
w@prmune33sd a conmpound represented by Fornul a |PCT/082084/001188

-8 WD 2004/ 063330 PCT/ US2004/ 001188 pharmaceutically

acceptable salt thereof, wherein Xis S Rl1 is

opii ' arvd ., andt h er variabl e
oPRLSERLL YRS G B s BB 08 R Bl et
eyl purkthe othér tahiablesmp ecdescritled abuve S@rformaMant i on i s

di t a haod. of , .treati h rproliferatjvye
ai UF 1R abdind opfRiiRRR B ot PR B RRE LR Bl icibeleffo o
nemkthodoftentingagperpooliftrettd diskdets e Ridinglbedhlsdkhéer, head cancer,

ovarian, bronchi.al,.|lun r ancreati.c cancer,

o ol ohaPhifteingl Bitser Yool GieBRoriston Lt P

c ammatid@ﬁcgér,mﬁmg)sal BB 10K b IRd el AR ma Rk iGN Bincer

nme] anonma enoi d cystic _carci npm, angiosarcong,

e R L e e N LG e,
Or ariddsit@ha andpdstit eFERvell Bymphdiih NindbREtAafiind?lal 6CrbM&e
armount of . a é{gnpou,nd r eé){r esented b Formula IT, or a
phEHERAPY EdPinjpienag ap phgsiiye anpynt R A S
S; FéthblalIB or @ phdracdutivaliybshiabe e BRbE AEMH X ks s.809 is
the other variables are as described above for
Fophignally|spbstifuted hategoayelyls |and fhetofhst vasisblse pigwa desgfibadabgve for
asp&mila 1t he present invention is directed to a nethod
of treating hyperproliferative disorders, including
br B8kt e st arothes embodimentef this aspech deseressntigyention is directed to a
gagbihel StRsth R ive | Ay chi &l

| ung, or parlmr ea_te @g‘g\lﬁ%‘grdﬁ%gﬁ% ggéﬁ.lglsug?ﬁ%r? 3%8%03 e ledd chneer,
ki pnsel canees) gastrginigbtonbcantasteilenlia ovamnceonchis,dmg)oma)

t hyr ol ' N8t adenoi d cystic
ca%{ él [ ﬁ 0 nc;c% ﬁ&%%g@gsgp%%ﬁ r%a a%g;ﬁls | @T‘%‘r geé“%‘ et Ical}/Cer

| y@sphisama), nvdodredreinerha,gealighand melanoma, pdesiddystic carcinoma,

cag it RANE L st erikng.an _ef f.ective anount of

co£ oOEnd r%g%{?g% ﬁ% %éi%c)% f IE%?hr%’la ’aenld?r,netg?lec feinoma, or prostate
phearsremen by edhinistezing ep tidatiee smbint bhecmgfoundiigresintedbyl S

S, ' ,.an t he..other varjables are.as.dgscrtibe
e P e S Pl O FoschBhe 3 iRl ST an o YE . ana
al the other exitields dre aadamiteddbofe forRahuBagl.
hyperproliferative disorders, including breast cancer,
head cancer, or neck cancer, gastrointestinal cancer,

| eMRE NI Bhe peasartii@rRntid i0 ARH itli@élfteld: t6/R )ﬁlethbﬂ lolﬂﬁfkﬁﬁlg ﬁt ic
cancer, ...sinonasal natura iller/T-cell Iynphoma
t @W@mlﬁ?m%e %Fée(% HgbrCast enitgad eapdi otk cancer,
megds@sianttinabianbeBukeade rcbOérCﬁnPMﬁﬁdh?al,Q@ﬁg? b eatic cancer,

| arge cell |ynmphoma

angi osar cona 'ﬁn?ﬁl stic > , .
en%’é‘??éf nafpratigifler T ymphomg, desticlar canger (sp@ipgmah yhyroid
adedrdih$ihE lalShanbeBhdBL tahéﬁ%id%gﬁiémarc‘ﬂ{on?a, 9@1&%&%, anaplastic

rePresented y Formula I'll; - _
arge cell lymphoma, endometrial carcinoma, or prostate carcinoma, by administering

an effective amount of a compound represented by Formula III:



WD 2004/ 063330 PCT/ US2004/001188 R12 I--, N ,R22 0 11

AT-ET-Y] R32 x1 (I11) [48] wherein: [49] R12 is
w@rook/063330 6¢cycl oal kyl or heterocyclyl, each ofP@iiUs1v04/001188

optionally is substituted with 1-6 independent

hal ogen; hydroxy; nitro; protected am no, am no;

acyl; substituted ac¥g acyl C1-6al kyl sul finyl;

acleﬂ 6al kyl sul fonyl'; ‘aﬂyt%Qy Cl_

‘6al kyl am noC1_6al kyl car banoyl oxy; aryl; cyano;

het erocycl yl ; C2- 6al ke optionally substituted with

acyl , substituted acyl, aryl or acyl-substituted aryl;

C2- 6al kynyl optionally S p titated w th am no,

acylam no or substituted a anmi'no: Ci-6al kyl

optionally substituted vih hal ogen, am no,

Cl. 6al kyl am no, acyl am no, ﬁbstltuted acyl am no,

hydr oxy, acyl oxy, aclel_Gaﬁ noyl oxy, acyl,

su[lel | twheesth:acyl , acyl d 6al koxyi m' no, aryl or acyl

|; Cl.6al kylth btttd

oi B8 2GRS Eypaton Rt e Sec 5wt Sitendy' 8 ©

S L@Bﬁﬂtﬁtbld &ith Walﬂde@éﬁdent 1aldpsh; Ilﬁ/ﬂhbﬁﬂ @Y, broted%cﬂhﬁﬂcy Aamino;
prote t ed am no,

he Céfalﬁveﬁ%]dggﬂcw 1§%}%§ftﬁﬁ&m Y6y p%“aghu fomy] pacyloris Gl

aC&ﬁlky&Hﬁh&K]ltﬁﬂk}Q darp¥hbHyly; alBlcpaRNhet@tdbil GakikyvlyBpiRally
pr ot ect ed ac;rlCl 6al kyl am no,

M%’éW@i BiHh g9 SRP%“B&)&%W&I Riyl eirAcHosubgityipd aryls GChealiomit ed

acytiondly )éh@sﬂ‘i‘tdﬂ&i wistiginb tdé%'ﬁﬁiurﬁ(b\f |s1§UPt1ﬁl€éd acylamino; Cy.galkyl
Cl. 6al k dr azi nocar bony am no hydr oxyl m no,

ac‘;l&’e&a é sdwidohalegeperming Caceliadimiae, xlariney Fybstitted
20K EhIRALIONY, U aMAION QR InabloRy AL ACLRCNARL Al R0IC,

6al kenyl'oxy optionally sub ted wt
s u@Btomlatw arzbgr|acyl sybtitutefearyls Ci-faBo]thinpptipnalll y@hsbg@d with

c?%tksﬁi)stlﬁﬁéd LY llk }%ﬁﬁ%ﬁ %&}\ﬁ%& \blt]?é(rgf Qﬁ%tltu@erd3ék'ylor

cyc
3@"9@‘” achlpaly asyno, éb’gﬂr @Rcylansmastorcetctq:ﬁednrwcydztmyyclyl acyl

N T -

ar Mprotemdmlebmibé@nmd P&tncyﬂﬁ; 6auqny 10W9ltch‘llqok@mm0,}aayﬂ0 or

It
ulbst gwg @ 1‘{1{3181 %B?tgt%;& 1no aslléya ;&Irahz&ogar %rﬁl mino,
O h}@ilroxbd&tnne B0y D0, BARAMGOHS Sﬂﬁnﬂfé'ﬂlahﬁmgmmaﬁmﬁﬁcﬁ acylC;. 6alkoxy,

guanidino or N-protected guanidino; or Cy.¢alkenyloxy optionally substituted with

acyl or substituted acyl substituents;

[50] R22 is hydrogen; Cy.salkyl optionally substituted with hydroxy, aryl or acyl; or
Cy scycloalkyl;

[51] R32 is hydrogen; halogen; hydroxy; acyloxy; substituted acyloxy; C;.salkyl
optionally substituted with hydroxy or C,.¢alkoxy; Ci.salkoxy optionally substituted
with aryl, amino, protected amino, acyl, hydroxy, cyano or C,.¢alkylthio; nitro; amino;
acyl; substituted acyl; or Cs.¢cycloalkyloxy;

[52] A, isasingle bond, O, or NH;
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O 11 0 -s- O [53] E1 is Cl_6al kyl ene,
C2_6al kenyl ene, [54] or El is a group of the formula

WO @G40d3330 n which 0 [55] Gl is Cl_6al kyl ene PET/HSZH04/001188
R162 [56] J1 is Oor -N, wherein R62 is hydrogen or
N-protective group; [57] X1l is -CH=CH, -C=N or S
and [58] Y1 is aryl optionally substituted with 1-6
i-ndependent acyl, protected ami noC _ 64l kanoyl,
prot ected am no and nitro, am n@and miSro- or di am no

ents; .or Y1 is a_conderbked het%rocyclyl
%aﬁ)na 435 Cospistone Fresalkeiienes 5 hal ogen, acyl ,

Clj_ﬁ | keBy is a 89He foaHARL i 9. inREGAPL 0, acyl ani no,
am ng het er O%\%s yl, ecyanoam no, marrﬁl noC 1. 6al kyl (C

1. 6al kyl')am no, C 1.6al kyl am no, C 1.6al kylani no(C

1. Kyd; AEI Q) l&u&s d.heterocyclyl,
Clﬁ%!all kyl hyd(]?am ?10 aryl oxy, "C1. 6al kyl thio, aryl,

pr ot ect ed am noRszN- pr ot ect ed
I _Galk | ).ami no, N-protected
Sgo SW (N - *PlR%z i hydvegen ArNrOlEcte! degtip( N- C
1 Bal kwkx)laﬂCHGCHC]-CﬁﬁL kyd;apd no( ClL. 6al kyl ) (N-CL.

mino, or d .6al kox (CL. 6al kyl ) am no
l§§¥' e‘ﬁﬁ’é’l opffonallysubg iR Witk wsndepg@emt acf/\ ptoteeted arnmoCl_

0 p&all@ﬁ’@}l | fotesthbirhind taﬁdjm% talﬂn ?“{g r11 0 Of i 611%Jnl<§ (s))%%?e ts; 21

hy roxyrm no, nercap

hals dgeiflenged, }G%?rq@w%yl OPF}PTMHE @U@dmkqdmldxll,:ﬁ hhlxvgﬂfro x<|;y1 Cﬁ:.lalkoxy,
6 ete

SUpRRIDRURS BLREHE e EhRE: o) R THFL Heheine, ©

pr Svingfecsa ke 1-afkehanino] G..cpliglayinopPt. 6aﬁ¢yiﬂnhyo(€ukh$lt3ﬂdmih©§j

V\ﬂoér?lﬂst%ﬂtﬁgﬁétgr}ﬂércwl G 5%(1%{]]11y<%iz§no Lw?&%ng]lj 6@@%&98 Brptected

Fo:frwgp aN-proteciedd salid smino ik dalkyl)abhi, I\Pﬁtb&:ﬁted BrinoC galkyl(N’-
QIké@gml o,t agf’r)iléo(ll ?1%2@\] %‘1? pa?l?yg)g L he a?lq? mmtl) C\I/ ?arllltcyll)(()lg Ci.
hng&qybaroinp;‘@@k&lk@y&'ﬁ@lﬁcﬂl@frﬁno ‘sﬂb@ﬂlwéﬂtﬂ Or hCeadityl GARGEENt
heﬁﬁh&%ﬂﬁ@naﬂy Absh mgelé With & q drCyealkoxy, cyano, hydroxyimino, mercapto,
Ci.salkylamino, acyloxy, halogen, Ci.galkoxy, protected hydroxy, hydroxy, C;.

salkoxyaryl, protected amino, amino, heterocyclyl, or substituted heterocyclyl sub-
substituents;

[591  provided that when Y| is phenyl optionally substituted with Ci.salkyl or acyl,

then

[60] A, is a single bond, and
Rl

[61] E;is .

[62] Compounds of Formula (III) are described in U.S. Patent No. 6,316,482.
[63] In one aspect, the present 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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gastroi ntestinal cancer, |eukem a, ovarian, bronchial,
| ung, or pancreatic cancer, sinonasal natura

waiokee33To cel | | ynmphoma, testicular cancer (seP@TIOSEP4/001188

thyroid -11 WO 2004/ 063330 PCT/ US2004/ 001188
carcinoma, malignant melanone, adenoid cystic

Ca&a‘f‘%ﬂ&ﬁ@maﬁ%&h&?‘r ! a@ﬂ% ade%o?dpc atfc’ctcla%cmoln%;?naﬁlosarcoma anaplastic

arcl no
c alatﬁe rv;dﬂrh/mpbymamrdmmandrcanmonmnorqﬁcﬁm ¢aven@nm b tad@fnistering

Fornu
rar ARG i B E¥uln by FiveRlinft onpebmsoaty
Sa&pt@hﬁsalth&rmﬂmh[er&lﬂ iXil a8, and the ethasvaiables il ag dabided above
fQ&rErmua [11. [64] As used herein, "Codal kyl" is
used to nean an al kyl having 0-4 carbons - that is,
0, 1, 2, 3, or 4 carbons in a straight or branched

copf,i guy at i An, haV| no ¢ nis dr.ogen
o] PRl Phrein OBty Ried B i ot Al iips OrH g rgpat
caishmn, 2,3, ér 4 @iriods in abﬂﬁfkhv\&ﬂﬂaﬂch&i @hnkhratich. APATiH BhNbg no
(co nect r [ﬁﬁ used hereln un] ess
ot ff& %l%ﬁyrhg%ﬁ@g “?*Flgﬂle aiky] 189 terminal group An alkyhppving neycathon is a
i n@lkdddlﬁﬁld&ﬂléﬁt}@f&lkypfs abﬁﬂEi‘ﬁE %nﬁ&ﬁﬁg)%&@t lons. Lower
al kenyl s, and al kynyl s _have 1-6 carbons.

Ejﬁb r A8 %efela IuR]é?ﬁﬂt%eeriﬁ éP%]flr??/,ﬁ‘ﬂks’l”h‘éﬂ/l@nﬁbr and;“lginyg”
c aihbl@ﬂéi‘ straip Bk bﬁﬁcﬂéﬁ%Gnﬁ@Eeﬁioﬁs %v@é 81k9hs hzﬁﬁéﬂiyﬁeaqgl alk\%qyls

speC|f|ed the terns and "ar" are we

to havRdr @fb@n%n%lghﬁ@ﬂl%s@a&@rwﬂs axcatipmels hevramgte thavdb carbons.

{ hyAs usé®hétth inRss RRERKL spe\éﬁffeh] t @@nﬂg “ %  EnPRYY dre well
aI y groups (tolyl, xylyl, nesityl, I

di fovmde ghoppsiesmd 1)1c1udq;>ﬁzsr¢y¢mplnabmyh ymd nacpbuhyl as weltlas phenyl
X I
sﬁ‘gé‘{’ R T oS PR pop SR S L ool ponenyn
exBiepylenaphyl, tolgubrsiviviid mdrefeydd. “Saubspnmmlémb an aryl
pi y
R EPURE N DR Ko RIS VAP BY b, sy aovt
hepreteoied pipyﬂazmﬂaﬂﬁlgﬁh plpmazlnyisulﬁmth Cl(ziwaliﬁeyﬂzﬁﬁisnﬁonyl

67 used herei.n _unl ess
o P Bl el e BRI pott @B iR, A L G Rsiate -
cheﬂmsYs and contains at least one N, Sor O
ncl udes. saturated, _ .
éﬁ ur astusgq ﬁeﬁ%\lﬁpgfsl %}ﬂ%‘g{sﬁ F%‘f@%g Hﬁtﬁ’i?cﬂily p& Yl inopg to
h e¢}&m|1mg/a3h|00nt@1h€dmtﬂ8asﬁmm ,&5or 0 Hkﬁero@?ﬁ@ﬁ%lng and¥chu@ésdthturated,
rroli azo ri
Bz Urjsatu %ly?art agbrsg&lfa% momgéﬁ, %/lmep ¥QCW?IH:Z%'P%S such as, for
t eéxraa@ml, Wrrolﬁylfmﬂlhﬂl iﬁ’yihazoylm gﬁéﬁﬂlildlbﬁidlyl p?ﬂuﬁﬁfiﬂﬂi)ﬂyrazmyl
Igyrazl O&g %girazmg i nd o‘y i S0i ndol’yl
Bidpgp “Paz risTrolL Ry liding imidazoiidinyl; ribesisivh gingrazinyl,

I thiﬂﬁﬂfé)/afzi@y lindotyfl, dﬁﬁﬁoﬂl m@ﬂﬁﬁ@t Bé&?r?ﬂd)(io'lyl quinolyl,
tetrazol Q- pyri dazjn

1 HSPRERClH ik %Yélﬁﬁ md%%(iflatr?%%w%ﬁ@;ﬁrazolpmyedgqmyl pyranyl,
OX Rz M -tetrh BRNGHERdny, tetraﬂ)?@&i\x A {hlen9lx @%&lﬂypﬂoxazolyl

nnrphollnyl benzo uran benzoxazol
be?f?é&?é‘&’ ,é)z%qo)],apy morphohnyl "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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t hi azol yl, thiadiazolyl, thiazolidinyl,

benzot hi azol yl, benzot hi adi azol yl, benzofuranyl, or
wheoandizaxyl and the |ike. Such heterocyclyls BCEUS2004/001188

suitably substituted with |lower alkyl or oxo

substituents. -12 WO 2004/ 063330 PCT/ US2004/ 001188

6 As ess oth Se.s i,fied, "acyl
| olBp e eSS R e te e el PR G B bample
c aaraldaxxyl ,ydsterlﬁmbc?ib/kqakhagfoba foel alk&l@%ﬁﬁm@lh@ﬂgydlkano%d argyl
ar t C r sterifle
o Rty P e e S ey SRetiTef R Aot SR flr
alt ﬁmubsaan&nldnwér ﬁktﬁhcaﬂﬁ)nﬂmlhlgmah&@ﬂ%tbonyl ethgxycarbonyl
R T e D
I Oﬁd&&tﬁﬁi&&ﬁ@fn@@ a)@lz-mZhlgroglhbiycﬁfHoﬂﬁOﬁin@@xméﬁﬁﬁogﬂﬂﬁﬂkycarbonyl

{anln pr opoxycar bony
‘ﬁ&?ﬁ%’ agﬁz?qfr FHERPRY; B fﬂﬂma susEhstiftedprgpxycarbonyl such as
n}&iéﬁ&)ly'cilﬁ&ﬁﬁﬂ BhiHbERHGSEROEMA, 2 ‘iéﬂth?l%m(carbonyl substituted or

phenoxycar bonyl , 4- nltrophenoxycar on

2- WsptiyRdeE e iy ycarbonysneh %ﬁtt@azya?xyc@h@wbst i tuted
ar,ﬁﬁeaatﬁﬁ)@cmwﬂafekaa@mykﬁ&eﬁb@}@l ReRzdeAXN &i’%&}e&m 13-

phenet hyl oxycarbonyl, benzh dryloxycarbon
4- lﬁpﬂ@%ﬁﬁl@b@;@y@aﬂg@q@yﬂ argl N-containing heterocyclyloxyoarbonyl such

Tefhexkud i oRRNALaNMGALRARY! | and N containi ng

het er ocycly oxycarbon suc
N-W@lhylplperldyloxycarbonyl and the like. [69] [70]

7?F edAmg(?hé}F# ﬂhﬁ&sot tr@ e‘?ﬁf?leﬁ p‘%gll éﬁl e?s ﬂlto?l?llf Q orl]il;xe,

uori ne or i ne, ne or 10
us@dmhwmeumnwnless othermnse speC|f|ed

o i (SR e T iR S e v s 2
2 @onalonPed- hiﬂ@gbryﬂhybhjdmionrogtlﬁt zh;y?l ﬂnytﬁylh:zdrmﬁnAoS 2,2- erein
“éié"{shyé‘t‘/ g Sz:éigg QY- EE— é@%l?’[é\ﬂ%m %‘ifg% kyl "

| n[7l2],| desss used herrelﬁxlalﬁkl ceherWBé ek Higt, 1@ RdlNAminoC  salkyl” includes,

LA MO N STEL LB D0 0 U A

unﬁmbstltuted alkanoyls such as fornyl, acetyl,
|sovaler

Ly, utyryl valery
b1 U8 oy 1 abianie ietices RPR bt eiinat i Aoy Rishag Syl
aswa dpi B8ty B8 IdBityryl "ARM NSWaler1 i1, h 1
‘(rlwélftr mgé&qlggi@eand tltyrhye I PE}; [ae 1%Aswus§a{anhogr ein
g@%“%‘%%Pﬁ} $pecified, "N-protective group" in
" prra} ectafsy1” iadTdR bendo hdﬂ% lskbl?lﬁ)g/l tayt %yl?lgenz%% Iand the like.

unsubstituted | ower a suc as, fof ex
f ob/RY1  Asiised hereinyplsps %IEWWISC siecHiedoNopreteetjYe group” in “protected

p h&rﬂﬁb’@)fﬂolude@%ﬁnt@ﬂeg BX Y RBRRMN lo&/%@ﬁnﬂs(sﬁch as, for example,
formyl, acetyl, propionyl, trifluoroacetyl), phthaloyl, lower alkoxycarbonyl (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-

fluorenylmethoxycarbony! are preferred.
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but oxycar bonyl, t-anyl oxycarbonyl), substituted or
unsubstituted aral kyl oxycarbonyl (such as

whewaybsiycar bonyl , p-nitrobenzyl oxycarbonyl ), PGF/US2004/001188
fl uor enyl met hoxycar bonyl, substituted or unsubstituted
arenesul fonyl (benzenesul fonyl, tosyl). Phthal oyl,

t- (0D or 9- fluore met hoxycar bonyl are
pr Zﬁ]er r égl agea%g%mrﬁ?fﬁﬂ?lﬁ%%@?@e j OSPotientive 088" in[‘B6lected

As Spading?, eingludesintvesaka besony BEucHRS %ﬁﬂo%arbonyl -

Nz RERL group” in "protected guanidino
| ngl 8de§c§lfﬂ&4 I? al koxycar bonyl (such as

t - A ox4rewsed bergin, unlesDolitrois GRdcRAY" Fh)'ydroxgl g)g(lte i o?l’% e

h t her eC|f|ed hydr
o BEe b e e st el P tmehy o ateenle by, Tower

229’1"”%”W>ai?* i o e e AARAGTE )
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[ﬁa}a he co ounds and conpositions of the present
nt 155 P8 r@ﬁfi ¢qmpesifigps of the present invention are effective for

treating mammals such as, for example, humans.

[83] The term “pharmaceutically acceptable salts” 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. Salts 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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treating mammal s such as, for exanple, humans. [83]
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Intravenous) administration, although the most sultable 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] Inpractice, 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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n-oil liquid emulsion. In addition to the
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conpound or a pharnaceut i ca
pectin, acacia, magnesium stearate, and steanc 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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ingredient and each cachet or capsule preferably containing from about 0. 05mg to
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 5 g of active agent, compounded with an
appropriate and convenient amount of carrier material, which may vary from about §

to about 95 percent of the total composition. Unit dosage forms will generally contain
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by first admixing the composition with the softened or melted carrier(s) followed by

chilling and shaping in molds.

-18 -



preferably should be preserved against the

contam nating action of m croorgani sns such as
wh2wue63330 and fungi. The carrier can be a sol vVRCI/US2004/001188

di spersion medi um containing, for exanple, water,

et hanol , ponoI (e.g., glycerol, propylene glycol and

li ' n coI veget abl.e oils, and
| ekl Eng onkd g pra gt therbaaceutioa
C Oprnlslamom ldsscﬁf)ed zﬂnevqome;smamde Ay @ﬁé}f‘i’i@tecéf& R %lldr@ adiffoRhM
or exa e,. an

uch_as
Zecra(r)rzegllr?gre %lésrﬁqu? %uff 84 f@ﬁorlwptﬁdam Bwbratace-agtive
t hagehts Kiickdnidfs] hBﬁcanfsh;ﬁeS’éMﬁ%l(Inbﬁﬂfﬁg GARLoRRartE) aRd frRML.
uft‘ﬂﬁ'b e for use in transdermal devices. Thése
fo

PRI G ehaY U Bats sp prangiided fp render they foamele Hrpiseignic with

r eths BlBEMbEH Bed @bibRnd. MmpokitiSnd UG M described
emr ce@ﬁlig%?§ accgp?ableIgaﬁt or N o%?nmn&%greofm]e

t T EhEmapr ey rgtatis oy N-peidestherefimphiealsabe

cr &llin pOWAdr BB N&uidl SoRERRA B, bY adm xi ng hydrophilic
1ﬁq$?aﬁngnd &ate?u together wth about 5wt % to about

I, Stenemly. dosage lfﬁas op ghe9rdsel afom abous Al me/kgitmabwent
h asong/k3 of 968/ \f/& tSONRY ASREN inlid Jr%f:)rgéﬁ gP&]g %ove-mdlcated

conposi ti ons of his 1 hvention can be I n
sURohgiEPes, pralternativalnsborthfmg it abati 9 pehmtientrpet cﬂ‘@ For

C alxhinfle, Br@as@ca%gér' ad hiid deSk E’z{n%érﬁr %Ql e topn gsglPaH m, Xt oh &

forms unit dose SuUppositorres. Cgjegt sue
i rfelongeciebersteningh canceranay lmtetﬁ@ctwetyateared ay sheczanm:imaﬁon of

Usin hisbut 6]@ i) fOOmE(}? 111%%8%8? ntél%re% ggain{ ?tq?e?d%gvtrév ay, or

f or med by I'rst m Xin cmm
s ciltemaidelogbond. 5Iegitocaa>puu7grp(es])at1femﬂﬂeomd by chilli ng

Pﬁ?@ﬁ%&‘%}o%@g gy 'ﬁ“’%‘a’&f}q ﬁ‘é%?g% 3‘%’@3“0 cancer may be

afeffeetivehit trecateddbycﬂwadnmwtrangﬁ eflir&h kibout DI0E tPTvvnERTeERy | cal
S Q0 S555 1150 AU RY DL S st s

i igrmedpatiehipesdgh as dil uents, buffers, flavoring

ctive . agents, thickeners,
R VESEE L Fte PRI S A e A T e el
arschatllceil Tuink earcmEmﬁ (SEQYPsifonall Retira B RBLIBIy B RoRE
ed to render the fornmulation isotonic™wth 'th

DI 57 o<b e CE G d R R PP BAES o,
C @aictiofiaNgleRoi 00 UAPind@ s Gth® %g/eﬁ%eﬂ%% Pk ofe gAlQIEJ bre

harnaceutlcall acce table sal'ts or N-oxi
nﬁfﬁmﬁ’l"g’& ﬁﬁ e| Iymphokistic lekepigy @Tlﬁw@mﬁm”@mmalamc

: "?ﬁ? bout 6. b Eﬁ"""ﬁg“'“‘?ﬂ@a}é‘%ﬁﬁ bR R R RRITE g

feﬁaﬁlmeéted @@ffm adngpigtigton safefmmlmut @m tchE)0mg oFthe
a Q@Mﬁoﬁﬂaqieﬁﬁlo%gam qubqﬂ/ We%ﬂﬁlyer Qhy, % £1€e(%%%1§é bt 8 %%%L? about

t o about ent
bﬁgéﬁ%ﬁ%ﬁﬁd@¥dﬁhead and neck cancers and

0862) O SifelsBRl, ILANRGES th§lucﬁ‘psp%§1ﬁc 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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colon, rectal or stomach cancer may be effectively
treated by the admnistration of fromabout 0.01 to
wa2®ame380 t he conpound per kil ogram of body weP@hUSIe4/001188
day, or alternatively about 0.5ng to about 7g per
patient per day. [100] Simlarly, |eukenma, ovarian,

br @meBi Bérapduttt gomﬁgﬁgp %ﬁ %}?a% n?tg o%iela cgiﬁg/ 4 gngigeenesis

effectlvelytreate Fate
ab difbitngrgents cqxdmmivgﬁageh@ coea:gnrp@wnhi tpebmibhig LA gfesent

b o]y | .1 about . 0. 5ny
about o er -t el A fe SRt Srapishe e

ma §empain{is Heéﬁ@kﬁelmdeby F@asula Biont @bdrimacduticd]ly@dptabléBal: Sr N-

( a2 9. Garci noma si nonasal

har S s PP it 5 Bl YR S Ao Rl ind bt v amounts
( s ehiadlo pea)be thérgpentichlly affectwe mne nﬁi Wigitiaadse IR ala®etfects can

t
ov @}?ég@(g}heocggge?é {éggﬁ%ﬂ 10 %ﬁ%ﬂf& bB er%%% ?ﬁ%m’?sco% ar?y can

p e gl]isgber jubthiErapeltic -ao utiginlizermahaky ﬁ‘&t:ﬂs,cpalrtﬁ:ldl%ﬁl@] iftsensitive patients.

n t | arge cel |
oS00 B M BAFPR iymerohGmatdopente b e ey ciser.
ef Fmﬂxampﬂb yluiig’ mbﬁds b@étddhﬁffe’i&[ﬂy%‘s 8t AlihO e y@l{aﬁ e colon
t he conpound per kilogramo of

gancer or g pst 6%1}06512%‘:% Even wihig éltqg\pé]lcyr 5mmgle5ﬁlgt ling
abthﬁtapy ﬁghﬂﬁént il £Béndafk tliia?é’by, \E’ﬂi@lgin tlutn ik §1ffé&q?fr§ﬁl %g? line

ver, at_.the peclflc dose | evel for

PBIRE | NP5 siaeated Doepts rigipdn drenipiith ciomletietny carfaining

f ammms i W%fdxdatn@ faﬁlhﬁaeﬁ%ve B8l sshPtte th&ﬁpﬁu%h s a taxane.
time of adm ni stration, ufe?t &F

adﬁ’llnﬂrys ffrﬂgﬁt ?adhd tP%V[ Tpight geb & biresinedwnased EGHR mluhlbar ragit itdd line

the réghlatoFa eSs di un c
an ltabﬁ ﬁﬁt\:{lglrs rrh# héegﬁlcfg%oﬂgﬁ%vtﬂ 1&5‘# ay c}]ﬁ‘el%%%sgn“” eraLng,

| n ‘écr?f %Y’ tsy a%?ﬂi@%@mﬁ regithaps aac@ﬁtraf‘mm c@mltrtySo ccmhtry
N- Néiveﬁﬁéests heg %ﬁpouﬁ@%ﬁﬁé&e@%@ﬁ%ﬁ% QP macall%t acceptable

in conjunction Wth oth
PCRIte b oRidethasef, candiscdenefichdly apedth«starmim&umdﬁcuoﬁaf

exmr?aﬁo&%ﬁtﬁt) f&lcﬁgﬁﬁglsthé} C% e g ﬁrtlp%e |§Suf’]i’~, 8tli]1<r:]rl ckf))lmtplcnrx]nds

agents can a vant ageous
o]ﬁﬁ)lg@ﬁ-] Fies ezgefmplp,,ei prieyefitytotoxie ag’dmts:(tﬁlkyla&ﬁ@ DNA gﬂpﬁ}soﬁqf‘tﬁse
pr ﬁglgﬂ%%saﬂﬁgg%ié@gﬁ; ﬁgh%ndﬁﬁ%egwggitorls gf,] grg?o%gggs%ss ;mn dlffergnt
srderestof tatapies amwmgamaee inibito® sud-as Daicdfa, bbb &G al

t hi bi t
o, BN L 0 AL CBEL AT
ef ﬂfdernmstvx@d afithrilee conipoundsio€ the pasent lid%@ntﬂﬂﬂihélhd’@do%fu@féﬁrﬁ

o R S0P EREEH St S50, sedmeapgaed hus

s m@mpemqns lmlf the prestit indeffidH 1ﬁﬁuw@ﬁlﬁﬁul§f a{c@&tdﬁmg to Formula L or
paart|cu4arl¥ n seg)slltlveﬁgatlents [104] It
RSB EIcE agcopRieble sallar ?ﬁldeotheré%ﬁn%r@ranc?@pmqq@am antie
t ytpoQ ntEaipicenic, or chemotherapeutic agent.
[105] The compounds of the present invention, or pharmaceutically acceptable salis
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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For exanple, lung cancer is treated differently as, a

first line therapy than are colon cancer or breast
W@ 2008/063380 eat ed. Even within |ung cancer, for BXEDP1084/001188

first line therapy is different fromsecond |ine

therapy, which in turnis different fromthird Iine

th y -l jents mght. be treated _,

D R R e T pE et e b i

f aillabledhslpwipve onto a second |ine therapy such as a

taxane. Finally, if that failed, they m ght get a

tyrosine kinase EGFR inhibitor as a third |ine

t herapy. Further, The regulBim¢y approval process

differs fromcountry to country. Accorgj ngly, the

accepted treatngnt fegimens can differ fromcountry to

country. Nevefthel ess, the conpoyrds of fhe present

i nventi on, [ Phar mce @: doy, &C @ abl e % t S<Br @_C,
N-oxi des theregf, can be™Henef'i ci allyy co-adni Ri/Stered

in conjunction(or conbination with other suchFcancer

t her apeuti c conffounfls. Such ot her conpounds i nclude,

for exanple—a—var+ety—ef—ecytotoxicagents

(al kyl ators, =DNA t opoi sonerase inhibitors,
anti met abol it t upul i 1bi nders) ;ecknhi bi t or s, Qf

. . . Ex. 4
angi ogenesi & d djfferent other forns of therapies
i ncl udi ng kinase inhibitors such as Tarceva,
nonocl onal ( bod] es, and cancer vaccines. O her
such cqgpound§ that | can®é benefi c¢rally co- Exe Ex.7
adm ni stered h the conpounds of the present

i nvention in¥ e dpxorubicin, vincristine,

ci splatin, carboplatin, gentitabine, and the taxanes.

Thus, the ¢ ositjons_of the present invention

include a ¢ wnd accordf ng to FérPula |, orexta Ex. 8
har maceut i dal acceptabl e salt or N-oxide thereof,

Y Yy p

and%8n anti - neopl astic, anti- tunor, anti-angi ogenic,

or chenot herapeutic agent. [105] The conpounds of the

pr nt. invention, or pharmaceutically acceptable

saﬁ_ﬁ@_ LIOIACRIY%R frdsdt KingseBenchettmanal so be ef fectively

adnos]i sDaVeehcbding MRIKINGLIsRB k%&elho%ﬂle\gﬁ 1££ﬁ£cﬁ§gxﬁt k562 cells

cgagﬁo ng‘f, asi de from cancer therapy. For exanple,

t ﬁg’é‘ info abpsploiruserpigssion kectopfoa prtdinexgtressiad ues fision

Si fiereRiWigrtST (ABaBfoR VAR AIERYE ;ERASRN S W Lh the

conpounds of.tg(%eapr esent {‘nvg%?.ﬁ‘dﬁﬁ%ce%ﬁﬁﬁl‘z‘@@apb%@@gem

P $13500 AR rraRgd WithosTP RegrnersenttabsinepodMdryESd ok tivated

t @R bLHE Byl EREL RO ALE; ri.zed i.n Tabl hel ow.

Table 1 Rl "HN RL O s %@g}%ﬁgwﬁﬁg&mm fie avity ot
compounds to inhibit phosphorylation of an exogenous substrate by the Kit tyrosine

kinase domain.

[110] Phosphorylation of c-Kit protein

[111] The reagents used were as follows:

[112] Column Buffer:

[113] 50mM HEPES PH 7.4125mM NaCl
[114] 10% Glycerol
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C(1-- - \NHNHF R2 DN Ex. 1 Ex. 2 Ex. 3 Ex. 4 N

Ex. 11 BEx. 5 Ex. 6 Ex. 7 NH ONH Ex. 12 Bx, g Ex. 10
WE20049633p07] I N [108] |. Activated c-Kit Ki naBeT/Bs1vo41001188

Assay [109] cDNA encoding the Kit tyrosine kinase

domain was isolated from K562 cells and cloned into a

ba Vi ession vector for protein expression
asﬁailsfuisl?%yﬁﬂde%?%t ein with GST (d utathione

S- Tghs3eMAEY in insect cells. Follow ng

urifi [ he enzyne was incubated with ATP to
Seﬁg¥af%k%ﬁ?§?%§?ne phosphoryl ated, activated form of

the enzyne, which was used in kinase assays to

de ipme the.abiljty of conpounds to inhibit _

phbgéﬂgﬁyﬁgPﬁéﬁmwﬁhﬁ “exogenous substrate by the Kit

t y[1a9) n®mMiHEPSs pipyai n. [ 110] Phosphoryl ati on of

c- K.t p %t i&.é&ll] The reagents used were as foll ows:
[1@{’] c’{% Hﬁiﬁ Butfer: [113] 50mv HEPECS) pH 7. 4125nmM NaCl
1f4)] 1D%eNEM,; ol -21 WD 2004/ 0633

EC$YIEZOO4/O6%?%8 [115] -Ing/nl BSA [116] 2nM DTT
118781 JoehhMaves [118] Phosphorylation Buffer: [119]

SOpdyBHERESIRENGT- 4 [ 120] 125mM Nadl [121] 24nM Mgd 2

[122] 1mM MhCL2
[124] “200pM NaVO,

[125] 2mM DTT
[126] 2mM ATP

1

[127] 75pL purified GST-Kit tyrosine kinase protein (approximately 150pg) is
incubated with 225pL 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 3.5mlI. column buffer, and collected
‘into a tube éontaining 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 ébility of Kit to phosphorylate an exogenous substrate (poly Glu:Tyr) on tyrosine
residues 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 determined quantitatively by incubation with an appropriate HRP substrate (e.g.
ABTS).
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[123] 1% dycerol [124] 200M Nava3 [125] 2nM DTT
[126] 2nmM ATP [127] 75L purified GST-Kit tyrosine
wW20va®e33pr ot ei n (approxi mately 150g) is i ncubedBUS204/601188

225L phosphoryl ation buffer for Ih at 30C. In a cold
room a desalting colum (e.g. Pharmacia PD 10

columm) is equilibrated using 25nL of colum buffer.
Phosphoryl ated protein is applied to the colum

f ol+38hed” by T@@&’Fktqaéﬂﬁsuﬁedmswbﬁver to equal 2.5nL

to (1 ' i oA osphoryl ated Kit

or el nTLeEPEANRR iy, Ao AR e o RGp sDhares.
colt38tt Bwashingfen Dilte2eXnast Miffe(BPI5HY0-6B-0086 X with H,0.
(f} conc in of 50% glycerol). After m Xxing,

al Pgaiots ar Z\r&é{y??uef‘ger'at -20C or -70C. [128] Assay of

c- KiBd] KiOmad Elepest pHi7tdy [ 129] Ki nase activity is

ggfﬁ?ﬂﬁg?‘%{’éﬁoal SA- based assay that neasures the

phosphoryl ate an exogenous substrate
(podsy Q4mM¥Clon tyrosine residues in the presence

of ATP. trate phosphorylation is nonitored by
qudft i tlgﬁqgﬁncg? the degree of binding of an anti body

t hEB8]r débghiczes only the phosphoryl ated tyrosine

resiLgu i thin the substrate follow ng incubation
Wi ﬁhg]K%QP%ﬂ?é‘a%T@é@ymG@é@mr@ useporter enzyme

(ef1g0] hansermadi sfa RG] "ﬂﬁﬁ%r P) covalently
attached, such thét glg?r%{c?l g ofouggﬁti body to the
phid4Bhaysgayhuster SAEP T Atld S8ah ofTSmleATP RS NBAL. of assay buffer.
quami Ll _'E{ﬂé;ﬁat'. n W th an appropriate HRP
su[bst]r at E‘b{tg{jgsqy%\ ) '-%%t%%’@if%gggﬁﬁ-
PAT4SBIak/Bakt88 [130] The stock reagents used are
a Il ows: 1] .13. 39/ PGI. st ock sol ution: Add
Ggl%i 10ng/ Fr%égéfm{nggé%/ﬁ%Tzoa?f’ﬁ%A 1X wash buffer:
Di [l148] e 2008 Wasidabeuf {dimtsRiateitpRic8 35 B8) to 1X with H2O
[ iffer: [134] 50 Hepes, pH 7.4 [135]
11@% @%ﬁ'ﬁ%e] 24mM MgC12 [137[ 1mM MhCl2° [138] 1%
A[¥4Rr @ldd 6.2p1 of a 100pg/mlL stock of pY20-HRP to 10mL of block buffer
[148] ABTS substrate: KPL 3 50-66-06, use as provided

[149] Assay protocol

[150] Each well of a 94-well immulon-4 microtitre plate is coated with 75uL
of 13.3pg/mL PGT stock solution, incubated overnight at 37°C and washed once with
V 250uL. 1X wash buffer.

[151] To the negative control wells, 50pL of assay buffer (without ATP) are
added, all other wells contain 50pL 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 100uM) 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 75puL of a phospho-
tyrosine-specific antibody-HRP conjugate (e.g. pY20-HRP, Calbiochem) in block
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[ 139] 200M Vanadate -add inmedi ately prior to use

[140] 2nM DTT - add immedi ately prior to use [141]
wo\swapedsed f er + ATP: Add 5. 8L of 75mM ATP t o 12en/usfo04/001188

assay buffer. [142] Activated GST-c-kit(TK): Dilute

1: 500 in assay buffer. [143] Block Buffer: [144] PBS:

C oBhEbIrdG1d0d. 3% % 145]., 200
- add jnmedi at el Ew%rq?glrgg?age%uégﬁ%fﬁ%f (ﬂ %ﬁ‘?g{% tSi‘]lX
Addragh bytfepfl0gpl. o T&ﬁubstraic krechhenpﬁm&l- ﬂBﬁna&@ls linc@BdtePdt RT for

bl 148 trate: KPL 3 50- 66- 06,
usg&gls %@d‘;@%r acfm[“flf’@ g?a‘%‘ﬂt@é’géﬁ)o%@d]‘% BB h Theetenction is

of qaarmthtaddjylmeaaﬁmigm@Dm 205p190h K Eon BlefotiS of wi th
f 13. 39/ nL .PGT st ock sol uti on, |nclu g @%%Q&r

ov o ght at ST ey Sisaale obipingd intlgpresexcamfsmpound
butitkthos¢ dfcbhtrdle (it e preeRdeiaM@ a0 @ AT‘PeMﬂ? E(%p 9 a
S

er t hoyt ATP) are added er- we
c onc?défiﬁ U@?ﬁ tgé‘\g &%f‘ﬁ@?“‘mﬂ?ﬁ‘maﬂ%%ﬁb@ flOlbﬁdeﬁmimed overa

negagd Ni&on@ﬁlﬁﬁdfdbhce\ﬁﬁllﬁo% hdsl-inh |
wells contain.l0L of test corrbo?ﬁ S %ar@ﬁg&jtoamgmmdal

c oSS HTPERSE GHUD RN Gvero Hetpmminh e 100 Mlues (ssclha/@dc&ntraﬁ&{o of

Dl\,ﬁfa; ddbdht 13 e are adde
DS S sbe b S SR

# and tﬁ%ﬁo@ﬁ%‘ﬁé%@f thiy invprtioadetiutedthe abiliGQIERueh|  of

0 HeBidte pdipE&1R:

. Pl B 0 MG, BB s s
anth ’aﬁa%r tHﬁPP@bﬁ?%gatl@ae@acgwtypmﬁms ifGalshka¢ ke bdween
bl @ik and Zs3n0 2004/ 063330 PCT/ US2004/ 001188 buffer .
are _added. The plate is incubated at RT for 2h, and

t hidSlwas hed ThxXcummpdundsof thugstsetififeation kfHsit@ly M Lexpectedly
RT

7o Mot e P AR e b B e pb camay o

ofneagesiroilar fhipies: coﬁhmunceamhean (G vAIERH: {HiP8F he

bi; 402H49(n amcrotltre pl ate
r eag[g’ ﬂ?f&@‘% 1%’“%%‘% | SFSA@SBF @sVé&Pes iy this apsgy of the known
olbsteatestdbiophene h@nnmue&sa nBwrtief, tlﬁ?dlim@blﬁldis ot rés&%?veﬁﬁon
ccgg Q gly(ahg 1de e‘% sence anclﬁee sence of ATP, wt

dedy ey Fadorhdetiegemically thapmapy of dair of

klrms@wacctgmsdn;erio be determ ned over a range of
conpound concentrations. These inhibition values are

fitted to a signoidal dose-response inhibition curve
t q155t EXARRAMENTALS0 val-ues (i.e. the concentration

[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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conpound that reduces the kinase activity to 50% of
the control activity). [154] The conpounds of this

WO pooe0633sn reduced the ability of Kit to phosptibDyioad/en1188
poly(d u: Tyr) in the above assay, thus denonstrating
direct inhibition of the c-Kit receptor tyrosine

bt ooty erch S kit EBrhil Ml ARSAal i ve
pr gagpd with 9ldpsidenunsiar iz gnyitiamdto give xa@atad binines such as

i b
aceor aoe R R RO b Ul i o irbeince and oy

t hitdlyreaestie esidourntsr rqagttrihsesuah is (()mt%t)hmaém;;sddﬁun& hi s
as I of, thi ntion were | ess
£ hetoRrot e, SRR U oR noloMydidel ot Retolibtgn amd hycrogen.

near est thi ophene conpounds). Further, t he conpounds
of the present invention i.sj ngly and
unexpectedly are nore st&@?@ﬁﬁﬁéﬁically t han many of

t hei r N-fesifeabinethoxgtienilsD(giigolin4- SRl et NRERIMEN]Ane-2-
[157] The EXAMPLES of the féesent I nvent’i on were
prepared according to the®" ng procedures: [ 158]
Referring to the schene own bel ow for EXAMPLE 1,
ani | i des of type 3 may repared directly from
esters such as conpound 1 der Wei nreb am dati on
condi tions, whereby said €sters are reacted with
anilines as exenplified "gonpound 2 in the presence
of al kyl al um num reage ) ugfggs (but not limted
to) trinethylal unm num or d*9ret hyl al um numin a

ne sol as tqu ne or__di chl or onet hane
(L o ERAMBEED P8 sk PG5 8y fol gt W
2004/06333 HPCT/ US2004/ 001188 [ 159] Cbnp@unds such as

3 bearin i naryy of, utfet i i t n be
reacted wth, al dehydes~undér reduci ng |t ct 0

gi ve secon#lary am nes 2such as EXAMPLE 1 9 for exanple
in the presence of a pixture of triethylsifane and
trifluoroacetdic acid, not her reagents such as (but
not limt ) sodi um\_¢yanobor ohydri de, sodi um
triacet ox H>dride sodi um bor ohydri de and

hydr ogen., {4- trlfluoronethoxyphenyl)
3- [(qU|noI|n 4- y het thlophene 2- carboxam de
NH N oc:F3

EXAMPLE 1

[161] Part1:

[162] N-(4-trifluoromethoxyphenyl) 3-Aminothiophene-z-carboxamide: Toa
stitred solution of 4-trifluoromethoxyaniline (7.8g, 44.5mmol) in toluene (50mL)
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 Bx

100mL), and the organic layer was dried over Na;S04, and concentrated to yield a

P
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S 1 OCFO 3 [160] EXAMPLE 1 was prepared by the

follow ng procedure: NH, NHZ O~ Me3AI/Toluene HS +
WOZIN4/0633300CF3 NS 1/ OCF3 O 02 3 CHO N (4)PC¥UsS2004/001188

Et 3SIH, TFACHzZCI2 NS O1 / OCF3 EXAWPLE | [161]

Part 1: [162] N (4- trifluoronethoxyphenyl)

d sol ution
g ¢ t‘hz@kt ?]T ?H(}g 'F'lzg?m g)%?/rg]%lgl witha n(u;ftugegof%&)& épgfaceraltp to afford N-
t o(4uteiflvoroB@tbYyphemdey- Amlﬁdtmglﬁﬁnw&glgdgﬁmi_ide aSs a brown Isc)>11d 'H-
Tk VB COORERATBED § 7 63 40 Y e, A 7ty 54 Fz, & o,
3- 489 (s 2-higphgnesaihoed ate, g Ms ¢4 R
added and the resulting solution was stirred at reflux

(oil bath tenperature: 130C) under nitrogen for 24h.

Af pes] qaet2:ng to RT, saturated sodi um bicarbonate

SO [ 100m.) was added dropw se with caution and
b%ﬂi ;}{; ‘&‘# t:,rlf%g)gomgfthp?y@anw 3KnuingtinIaylingthyDhminy] tdoepdtene-

\NaS-cﬂXJbiﬁﬁﬁi@dA kdMtRoniranf 4%@19@1%&%%&%@ Cﬁd) 318‘81‘1‘516%’10p%ene 2-

the organic | ayer was dried over

c oHERF NI 618, 8 & lipmel)@nd quipglinge- Q@Mﬁfd@@@@ (B47mg, 2.21mmol) in

BI04 0008, 1. U0 1, VR By g i

afHgpgennT hf reagtionfyag quj@é{olﬁ&quheﬂwd;ﬂane (0 71mL, 4.42mmol) was

3- I\?ngbﬂ g%%i/ﬂh &1@08%&43 %%gkg%d ansatﬂxxgorgl%%gq ngﬁogery éger

( ckoolyag 18 RAT, the reaptipf) mixpurg Svag dyapdrateB nAddrizedudedPresstre®Ad the

( dpesﬂue \?asé Eﬁxongi or otl_lérf% egat F;g éﬁg{) jnL) ]and sa[curate so%?&rg
l{l(&qlmnn@sphqnm (POmE). hijlke) agamrol]aydm wRBaried over NaySO,, 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): 8 = 5.01 (d, J= 6.2 Hz, 2 H), 6.56 (d,/=5.4Hz, 1 H),
7.12 (s, 1 H), 722 (d,J= 8.7 Hz, 2 H), 7.25 (s, 1 H), 7.44 (d, J=4.3 Hz, 1 H), 7.58
(d,J=9.0 Hz; 2H),7.62 (t, /=82 Hz, 1 H), 7.76 (t, /= 8.3 Hz, 1 H), 8.02 d,J=175
Hz,2 H), 8.17(d, /=83 Hz, 1 H), 8.86 (d,/=4.5 Hz, 1 H). MS (ES™): 444 [MH"].
PC-NMR (400MHz/CDCLy): § = 45.9, 101.4, 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 C22H;6F3N30,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-ylmethy1)am1no]th10phene-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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2- car boxam de: A solution of
N-(4-trifluoromethoxyphertyl) 3-am nothi ophene-2-
w@200bos3as0 de (1 g, 3.31mmol) and PCT/US2004/001188
qui nol i ne- 4- car boxal dehyde (3 47ng, 2.21mol) in
trifluoroacetic acid:dichloronmethane (1:1, 30r1) was
heated at reflux for 2h u]g%m%hrogen. The reaction
was cooled to RT and triet ' e (0.71nm, 4.42muol)
waW—(%ﬁédeﬁaﬂherobwudibxan@ﬁ-ﬂpBm@m1mylmbmpl)§hin6]ﬂg$p&he-z-
reflux for 16h under nitrogen. After <cooling to ,
the reaction m xture was §%§W}i@e€d under reduced
pr E56Lir EXAMIPLI)8 was pmipatad acbaslinRab tetpreta@ste R8IWB& Mbove for

et te.(3 x 10 and saturated sodi um

bi car hgﬁgizael’%% %?'PIBWO%S&%T‘?M Rerobsgatiptaninsied of frer e
dr rgthomnethoXaSide, M$ (B @do [MENd concentrated. The
residue was purified by silica gel chromatography
(20-30% ethyl acetate in hexane) to give EXAMPLE 1 as
a light yellow solid, np:p{S8miids ' H NWR

400 13) : =5.01.(d, J=6.2 Hz, 2 , 6.56 (d,
c S: 5%%@%@% 37[_(@12n?1§1,(-4-11rr|.q}h,y1)¢r_n'212]tbi@th;Dﬁ-Z&a%om%idﬁ
1671 25 IIE ; ordir bl Ao
'j') [167} 2BXAMP l‘r")ma% 5reg£‘fzc{ e’%c\]rllgxggt? gle%?cec}_urggi?s %begiéxbz){e f
J

= . 2.H) .62 (t, :
]_Exgl\gP ig L ‘18“}%4,'0}89@@1](‘@, ingjead of 44riflygromethdyanifind MEES™:
J=3¢, 30¢vrry H), 8.86 (d, J= 4.5 Hz, 1 H. M (ES):
444 [ MHH] . "13C- NMR (400MHz/ CDC13): 8 = 45.9, 101. 4,
117.9, 118.9, 119.5, 121.9, 122.0, 122.6, 126.5,

127.2, 129.1, 129.7, 130.3@@\%#35 144.5, 145. 4,

148.3, 150.7, 155.9, 163.8 Anal. Caled for

2 i@ 4 eme3-rasthyphepglcarbpmayBiopHen-30y1dBino Fneth) f§Bidine-2-

S, 7.23. Found: C, o He 3. .67 N, 9.46; F, 13.01;

S, 7.23. EXAWPLE 2 N?a?‘ﬁ- fio fid %19%%{aﬂ“9qephenyl )

3- [168)ui Trod stimed sglutier ¢fyV-JebrbmoBthéthyiplemet) 3-antiasthidsimb 2e

[1 gggﬁgg par e cording, { e _

pr %?leoc)i{ ure iées'%lg fvl %%garg{)%v & S?lg’?‘?g@’@f%@ﬁ&% hgart 1, using 4-

21- bp@?’fi-@eﬂrﬁhﬁ}ih@iﬂbﬂe@dl’ﬁ 4i-tﬁﬂt1f\t/gﬁizzlgﬁsxyaniiigz) in ;%If a[t I(\)/T-(EF in an
-tri or onme yani e. S).:

Y b BB SR et sty Do s -4-thovALieh e (prepared s

N- deorthed jiBhiteeiiatiahdl PefepIRBEQRILA XBMWE ¥113375) (1.16

3-%}% ol i n-4-yl net hyl ) am no] t hi ophene- 2- car%‘gyganrh e

[ 188] £-1sauieang thopmixie wessdirad frg 30mindi6°C. Sodium

Drioviaifigs (egy) hRdabkRid:Rse VBl w ST

6- ani no- 2, 2, %ﬁé’y tetrafluor obenzodi oxagtu?envg"%seaga%%q to prarm to

t r}F pbitisied dorctey AVter wes thenBAdedSthy mido@ WavkadifieAMBLE with
2M sodium hydroxide solution, and the resulting product was extracted into ethyl
acetate. The combined extracts were washed with water followed by brine, dried
(MgS0,), filtered and concentrated in vacuo to afford a yellow semisolid, which was
purified by column chromatography eluting with a 95:5 mixture of hexane:ethyl

acetate increasing gradually to a 50:50 mixture. MS (BSY): 459, 461 [MH*]
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N- (4- chl or ophenyl)
3-[ (Qui nolin-4-yl nmet hyl )am no] t hi ophene- 2- car boxam de
WO 1@®7p6BXAVPLE 4 was prepared accordi ng to thePCT/US2004/001188
procedure descri bed above for EXAMPLE 1, using
4-chloroaniline instead of 4-trifluor orret hoxyani | i ne.
M5 (ES): 394, 396 [M—|+]
[ 2- (4- Brono- 3- net hyl phenylC él )th| ophen- 3-yl am no
] met hyl } 6y{|{2-63,2hé3QT-etraﬁmdvd)eylkodﬁbxamﬁdzldmiahmbraﬂﬁdﬂ)ﬁeﬂ 168]

To a stirre onp- 3- nyl )

3- ani not hi og glﬁllelfl%et%qz;?%jo%r% gc(xlggﬁﬁﬁl B%’L’ﬁ‘é&eed as

deﬂ@ﬂ] PEXA N6 fvas plEMhﬂoEorﬂmgp@ﬂk pilocecﬂiﬁrb B&cAbed above for
i.ns

0. BN S e A B o Bl Pecigrany) aminotijgelione 2

f | esskoxamals (pndp%feh as described above for EXAI\k/)[PLEI ld part 1, usmg 6-amino-

2- car ba ne- 4- car boxal deh

( pégﬁgﬁégy pOTobg n@%ﬁ%‘ﬁ%‘stﬁ#q ﬁffeﬂh%ersﬁh%yapgm@ths (ES"): 497

PufMHEat i on No WO 01/23375) (1.1lequiv) in THE and 4M

H2SO4 (0.1 equiv) and the m xture was stirred for 30mn

at 0C. Sodi um' borohydride (lequiv) was added

portionw se and the m Xt ureaAN@§ & | owed to warmto RT
and ﬁ%{ ﬁg pg 2h. Water was then added, the m xture
$1Fhlorprhgnyiarbemoythipphen-slsaminaimptayh pyi diee-2-carboxylic
soI ution, and the resul tng.aEeduat was extracted into
et Bél acetate. The conbined eéxtracts were washed with
P FEXAMERE Dyavpepased ageording tq iy So4ydurd iidsmébedchbawcfor

commmm § sl Iy

oD g S U L o PG B SRR IS (o

W "fsﬁieéfm.@ e apojyp f&ler Lﬁ:éxam 1, witg4-chlaeditibeinstead of 4-

I NEHR ure. Ms (ES): 459,

461 [é‘IM‘Eﬁ?]Qﬁ’lf)%’%{ﬁpﬂl@j O%ﬁ&%%@fgg’ @%&OOM 001188

EXAMPLE 6 4-

{[2-(2,2,3,3-Tetrafl uoro | n-6-yl carbanoyl)thio
phen- Saqh%” am no] nmet hyl }p%@e%car boxylic acid

met I8y (4eai aephpy@ D3 - [@Kﬁﬂwﬁbﬁ[mmnﬂmemmy@@ﬁm{@ﬂhfwh&@ 2-

t he procedure described abgve EXAMPLE 5, using

N-(2, 2,3, 3-tetraf | uor obenZot™ 89?5{? 6-yl)
3' H3Hi rarhi: ophene 2- carboxam de (prepared as

354 A BT b Bisbe 00 T %
4- 4dded dlmpwmm doobeyt aslition&)D MBI 0EF While ATntaihiNkHe temperature
E/ff” &fo %ﬁﬁfém% Swianoyas)iea et o SE and mefiwrionief 73

pyzfzhﬂli(ﬂ@ 2D RRI(BOXY) Wi ad@&d Govl§ b 38Moben, 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 (MgSOy), 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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[170] EXAVMPLE 7 was prepared according to the

procedure described above for EXAMPLE 5, using
WOR(4/0633B@r ophenyl ) 3-am not hi ophene- 2- car boxaPdTES2004/001188

(prepared as described above for EXAWPLE 1, part 1,

usi ng 4-chloroaniline instead of 4-

“In%:/lﬁ&&g gﬁﬁ%?g@@%ﬂrlzéggie)nyﬁ §ESHs (it Oy 5433 m[ M 5,]8.42 (s,

3 [, 9;9% AH),dR B2 Forts] pify. MB @ES3): M7 TRtrttyl ) ani no] t hi ophen
ﬁz d};f)%am de [171] Part 1: [172]

7-Azain

e- 3- car boxal dehyde: Phosphorus oxychl ori de
(3[175szy (drplslor cpii eheydl) ﬂ[(@ﬂvrﬁeolbp,acmg!yﬁdm@' ution of DMWF

e tenperature bel ow 10C.
el o R B0 ok et Pocoeiet g udtivitods pingedire
sodlelsd:rlhaﬂ uoEXsKOMIHZIa40 5nsiag 8- (mtra;h%h&f&@”ﬁ-t amllﬁ@l%m%ggtﬁdz
over, mn, ainin e enper at ure
becf \é\{’/\/oy(%ge (RFRRTS(} a)?tdﬁcé‘b%da’é gEa‘t’ par@d, g-‘gng 4-ghlotonmitine
C oiabted dfd-trifibérombito:anifde)Gal t’/%QMﬁ&(Xe—WcEIJB dﬁﬁdeﬁ%&e‘@)@&ﬂﬁi’LE

hour..to a cfo1ol ed sol ution of saturate

so PAF B instzr 8h 2 raghylearbrmqyBopidi e~4-¢4rboxaid¢hydee MBRES:
eﬂmmsgmm]th ethyl acetate (4x500nL) and the

conbi ned extracts washed with water (500nL) and brine
(500m.), then dried (MgSO4), filtered and concentrated
in vacuo to afford a dar sﬂﬁﬁ? em -solid. This
crude product was purlfllgzE usn%%gzol um chr omat ogr aphy
el uti ng wt@-ome3guethylrhenyle 341 FePydlo[aSet|pratiax ane,

dual ly i 063330
%E:?-/ ﬂ%z obal 0013 a5 A lhinind pra e M SR oo ohs0) - 8
= [¥735 E(Xq%M!?H;*I 9 @as3genared apddrdingtodRe pmcedid-d) des@it82ix S,
%I-ﬁ)[(Al%% N % Ao hJI( o?"%}] i%% § Ismzny:b% -aILM_lt-i’-l opher[e:-l'27-§ rboec%rrntlde
3|-(Pr(emﬂe d@f@@}@mh Ejl,lpaBtt-J 1, using 4-bromo- 3—rnethy1an111ne
: ene rnbo
2 e A B e Pl i R GRS AMPLE

udh pgrtNh (mm@mbmwmmmwaﬂﬁmm)mtdmeQDMB@m%e Eyde MS (ES™):

cafboxa (prepared as described in EXAMPLE 1, part
1, usin Ehloroaniline i nstead of

4-trifluoronethoxyaniline) and
7-azai ndol e- 3- car boxal de EXAMPLE 8, part 1)
i nst ead of B AAAT

2- (N m@{hy,Baaemeb}ﬁMﬂﬂoﬂéﬂ?@EHBq@lr}ilpﬁ%lg[@@yﬁj‘ﬁyﬁd\@}

ES+ 383, 385, [ Mt
F\I— ( 4) br ono- 3- netyh'éq lmligﬁly}oﬂthlophene 2-carboxamide
31176} HERAMPLB[18 w35 Blep¥bd SicBrdig 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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yl met hyl ) am no] t hi ophene- 2- car boxam de [175] EXAMPLE 9

was prepared according to the procedure described in
WEXAMBEB3® usi ng N- (4- brono- 3- net hyl phenyl) PCT/US2004/001188

3- am not hi ophene- 2- car boxam de (prepared as descri bed

in EXAMPLE 1, part 1, using 4-brono-3-nethylaniline

i nst ead of 4-trif|uoroneﬁ8§§%%9§kkge) and

7- azai ndol e- 3- car boxal de LE 8, part 1)

[ nNt{@dl—'ﬁlﬁﬂuoromethoxyphenylcarbamoyl)thlophen— -ylamino]methyl}pyridine-2-

2- (N- et hyl car banoyl ridine-4 r boxal dehyde. M5

(ES+): 441, 443 | Qg i iy amide

N-[(lZ'Z]Z 3, 3- EKIA[I\&PLEQH@\Q@@E@&E@X@Brdﬁryb)he procedure described

- b
TRt Ein ok Sn ShRsrPmeanmien e spinesbivbene 2
1Qayi8arpide paeReedas dedceibsiabb e o BXAMEH U).evis g8y i43€ fviH ]
in EXAMPLE 5 using
N-(2,2,3,3-tetrafl uorobenzodi oxan- 6-yl)
3- aninothiophene 2- carnggmlﬂgEﬁprepared as descri bed
in exanple 1

art 1, usi
Lot T AR o bRt T RerBh R pyriolols 3-Llpyridin-4-

4-trifl uoromet hoxyanihdntga s herde-Reéabodalis 3-
car boxal dehyde ?EXAA%% : par? %) |nsteéd of

2- (N—nethylcarbanoyl)pyrldln ar bepxal dehyde. M
(ES+): 479 [ MH] -29 WD 2004 53Q>€CT/USZOO4/001188
EXAVPLE 11 N { S FoF
[2-(4-Trifluoronetho enyd car banoyl ) t hi ophen- 3-yl am
nol] met hyl } pyri di ne-2- ¢ Jboxyllc aci d net hyl am de
[177] EXAVPLE 11 was pr pared according to the
procedure descri bed abave for EXAMPLE 5 using
N-(4-trifluoronethoxyph y 3-am not hi ophene- 2-

car boxam de (preparedla _descri bed above for EXAMPLE
1). MBS (ES+): 451 | EXN\/PLE 13

N-(4- Trlfluoronethoxy)mhenyl -[(1 Hpyrrolo [2, 3

_EPerHQﬁPI4 ylnethyl)an1no]th|ophene 2- car boxam de

F 11 ONH N N
[179] 4-Chloro-1H-pyrrolo[2,3-b]pyridine: 1H-Pyrrolo[2,3-b]pyridine 7-oxide

was added slowly to 200 mL POCI; and the resulting mixture stirred at 80 °C

overnight. The excess POCl; was then removed in vacuo and the residue treated with-
500 mL HyO and basified with saturated K,COs (aq), prior to extraction with EtOAc
(2 x 300 mL). The combined extracts were washed with water and brine, dried over
anhydrous sodium sulfate and concentrated in vacuo to give 4-Chloro-1H-pyrrolo[2,3-
blpyridine (12.9 g, 76%). MS (ES+): 153 [MH'].

[180] Part 2: | \

[18‘1] 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,COs (aq) was added to the residue and the mixture extracted
with CH,Cl, (3 x 100 mL). The combined organic extracts were washed with 10%

sodium bisulfite (aq) and brine, dried over anhydrous sodium sulfate and concentrated

v
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H [178] Part 1: [179] 4-Chloro-IHpyrrolo

[2,3-b] pyridine: 1H Pyrrol o[ 2, 3-b] pyri di ne 7-oxide
wor®4adied slowly to 200 nL POCl3 and the resuPCT/nFR004/001188

m xture stirred at 80 C overnight. The excess POC 3

was then removed in vacuo and the residue treated with

08 kB BT 3% S Nl i o
cdbil mdd east a@deﬁslMeNﬁ)Hla(Sb@dnw t ITheahfuré Rehs DdtirRe, at room
dr| ed ver gp{/ us sodi.um é@l te and concentr at ed

tem era e f8r ‘E:ﬁY%’P@“P‘F—P ivg)[tzn BsacuB] %W@H iwhtg water

(Zbﬁd 9exgracti2)ﬁ%v1th Nﬂl;((ﬁﬁﬂ‘he l}&?&c{s%?ﬁ whsh8@ | willabking,: dried over
| odo- I | o[ 2,3-b] pyridine: To a solution

ofanﬁ;d@ﬂS&P Sy andp éntsafe&] Byqud; e pesplige grovgysolid was
mmh)'lecabbdclﬁﬁhatéérﬁ)p}@ ovébsilidingl dndl chr?sﬁ;ﬁhﬂﬁ' fhdmh h&ton(tﬁi_%QO give

bt PR e £ TS Aok o A6 us (S 86 BIRG, 4

dgys] @net3then the excess acetonitrile was renoved in
va 300 nml of 10% K2CO3 (aq) was added to the
imuéHaWdrelﬂB Snblpyridmedzearbenitsle: \fq p olpion2of(@. kg, 19.3
1Qﬁ)m 1B
Wit hmi%))&f sgod F]gjrfr;?hpg?gz 9%%&196 %%?&g%rl ne, r| e%)eg’\e}sé paded
arfig(dboud Ogneh Gmfs@ﬁﬂm)edwweé éh@e(ﬁtmlal el ZR@OMO.4 g, 11.6
2 ngtﬂ([)ls) 6[%3 %thﬁ’%amgcﬂt@g ]‘é %gder lnﬂ'%o%%hﬂ)? 26 H{J %wn CP% 8‘&] gc%e70°C

product . . To a solution o
i rndHAE mIQ ZQS@ 4n1_?} M@rﬁdﬁﬂﬂlrﬁm N@IEI (NHMOHTLE,O0 iﬁhe added The
mxt re was,.stirred.a erat re for,
prnll% r Wase\s/tgf)eéir%t foﬁ %’f 2? HRing ?)‘P tre?”ﬁ %B‘i?‘blp“?‘}? I@W‘“@n"ff
vdeshe&a\t/ﬂr 75 adld4:@:5t mieiré of satirhiBd RHECEL N, B8 180,586 s, 1,0
hﬁ with brine, dried over anhydrous sodi um

Jolute darnr S YecyadugiveThed reddlD)i HEPrroalR.3-
sai]pﬂldmsl captinitfile MSDFESH QTGN APIINMREDNSH1L 24 08e Hz):

and recrystallized fromacetonitrile to give pure
20 600 7 381 68 (88} gy EilReT Roldy Bl — 48585, S8 4, 115,
(ES;FQHZ 245 [M—|+] [182] Part 3: [183]
&%rrolo , 3-b] pyridine-4-carbonitrile: To a
sdl Bartdt (4 7 g, 19.3 mol) of

ﬁtﬂ)ls%ﬁiwg; H ﬁYﬂBﬁgﬁ@?@aﬁﬁ%ﬂ%&ﬁdﬁﬁieh@p gﬁgﬁ%’ﬁz&? g, 1.4

d egam efj lhmn@R)[M)f']mdan?(%‘mOﬁmﬁl& .i4 THIF wihgﬁé ﬁﬂ??r 9(;_ cl)lnder
re re

Hirqlea WHE SadbDiBayd 0 ME ot B e, b, BB Pl gaction

ofmlsﬁtdlﬁﬁtsﬁﬂem ’°C %‘1'41% wiﬁ@@d ‘ﬂ'ﬁﬁs ﬁgﬂ%ggg@ t?olr ra}tﬂ&ﬁ&ﬂé‘i € hr.

stjrred at.5 20 g
V\%}? ftdd{ tiopal ?quma&ngef g}I}BAL -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

HCI 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, 52%). MS (ES+): 146 [MH']. '"H NMR (DMSO-d;, 400
MHz): 87.22 (d, 1H, J = 3.6Hz), 7.57 (d, 1H, J = 4.8Hz), 7.67 (d, 1H, J = 2.4Hz),
8.61 (d, 1H, J=52Hz), 10.42 (s, 1H).

[186] Part5:
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washed with 75 nL 4:1:5 m xture of saturated NH4CL:

NH4AOH: H2O, 500 nL H20O and 100 nL tol uene, then dried
WO P00w/Aa63s0 t o give 2.06 g (74% 1H Pyrrol of 2, 3-PCT/US2004/001188
b] pyri di ne-4-carbonitrile. M5 (ESt): 143 [I\/H+]. "H NWVR

(DVSO- d6, 400 MHz): 6 6.65 (d, 1H, J= 3.2), 7.56 (d,

1%{8‘&;21?“%1(_'1%% IYIF‘% {o(ltzdllz 31tfﬂg1§]1dm- -)gme hyl)ammo]&nophene-Z—

1 I-¢3P§<mybit0 [.AE $<3uthjnpif Biatiimehidpleas-Dexdbaeiuedid meligyl @ster (110

1}%%r rol OT(QI é‘n‘g]‘@’r"uﬂa ﬁze g]‘m %%%Bﬁlcﬁﬁof‘@d?hﬁderﬂ@nnﬁ f730

atmméB ucrmmzch mzmmgﬁm \wa@smaadde@b 0 b 1kl tie D1Moh Was
tolu . The reaction mxture

wckSOBE T 0 32t aoiome 4054 i, 1 feamed) mas aGdGremmve. The
Stmfxﬁﬁgwﬁ%elﬁgﬁifeﬁ LSRRl By Et‘lﬁlr n{nd%%ﬁ%@%h%l@ R]abH 81(%((5) %ﬁ] 8)

equi val ent of DI BAL-H (1. was a
t rpéld thﬁn)g@tma@ed@{qmc(acafto 5H 8T Therorgantrlayel ves sepxiated andvehs

s e ol YL B 2l e et
s aiombateé CvASAddGERL brirRidriedevbi aalﬁyc&dusvyoalhm%lﬁﬁl 2nd Son¥erfrited
ried over anhydrQus. sodium

s d? ' %ﬁ”@ iﬁ%reélgﬁ%gﬁst 1?”5'?‘8@1 g}’ Ao mRig8rapky ¢y ewhca gel (gradient of

1H:O Eﬂ(D!l aﬁaﬁeb oEﬁD a l -
Py E1ION o Xadeshd Py iIBHD A&/ X &gk/g?%%m@%ﬂ%qu}i@}n&ﬁ 3

6%@“{’%{&' #Yll?mm%‘g‘é’ﬂéﬁne-%cas‘mxwate {9B1me.F9-Y6) MBS H): 287

10@%@ diy R (bms@ éd@?ﬁ\fﬂ% §%g(i?sv\2)ﬁ 6104_(8?%?@4 4Hz), 6.74

6&7@/%%4@8230 H]{z)lgﬁ’p (VEFRYF 5.6 Hz), 7.01 (d, 1H, J = 4.8 Hz), 7.51
_(E ﬁi{"'j%hfl‘?é)of 61 ér Lls(élﬁk-)él% ¥ (ra'e S A) g@}m)] t hi ophen

- car boxylat'e:
a[i*ﬁ&ioﬂ’ﬁrf(ﬁahene 2- car boxyl i ¢ aci d met hyl ester (110

Pyr r ofh- likamfﬁyr FQPhenyk 3 IRy ol 4 g)y( itEr4ry
O yreethyham np]thmpﬁwmmﬂax(ﬁﬁaﬂcﬂmo)lutmsjfsx irred at 50
C | e 0 C
i dhon Hif? by R e T L) was
d radéw zslé/lea ™eM mtoﬂuerfeeo mlnLhem nsidly eﬁﬁdhe'éﬁohﬁﬁn gfaﬁ ﬁl{rréh at
{. H nd t hen
o B Rl S B e b g o2

s eptboafled (E00Ang, 08348 atut@PkSs ddayEindWRsmBxirE 3ad 8reWat B0 o
CH2C12 83 x 14m.). The organi c extracts were

C YEHREEPTIGRAS ﬁ‘é’é‘nw"t TROB iR TatHE ppditreniiaent aithyldrmalu gf saturated
S QUHHOO, k) Aker ARcheTONCRNES Ab@Ee wal ﬁN&Q&' Phe fﬁHFt ofifyitsdue

was purified by chromatography over silica
( GeRsdteth pndthe a%@%sﬂ@mwam@m@é Watb CHOYA,HB ®4@/riﬂe)x aies)

t q%dydrt%i Qllﬂifap%{ SSO%ﬁeh(l%am no | op glr% Qi the ergapis solutipns (jayene
ngn ZDQIZ% wws c¢Ebirgd, wagied 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-
Triﬂuoromethoxy)phenyl~3-[(lH-pyrrolo[2,3-b]pyridin—4-ylmethyl)amino]thiophene-
2-carboxamide (93 mg, 62%). MS (ES+): 432 [MH']. '"H NMR (DMSO-dj, 400
MHz): 8 4.81 (d, 2H, J = 6.4Hz), 6.62 (dd, 1H, J=3.6 & 1.6 Hz), 6.78 (d, 1H, J= 5.6
Hz), 6.99 (d, 1H, J=4.8 Hz), 7.31 (d, 2H, J = 8.8 Hz), 7.45 (dd, 1H, J = 28&32
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[MH+]. 'H NVR (DVBO-d6, 400 MHz): 8 3.75 (s, 3H), 4.84
(d, 2H, J= 4.4Hz), 6.74 (dd, 1H J= 2.8 Hz & 2.0 Hz),
W@2000/0¢3330 1H, J= 5.6 Hz), 7.01 (d, 1H, J= 4.8 »eh/psMeE111ss
(t, 1H J=2.4H), 7.61(d, 1 H J =52 H), 8. 18

(d, 1 H J = 4.8 Hz). [188] Part 6 [ 189]

N- T. y b
o e e R a2 BB Bk B ad OpBt e
soﬁ*@ﬂﬁah 8olf5 (dle Wi=f 4. &szﬁéﬂl@s;)lﬁaml | ine (0.381 nm, 1.74
mol ) in anhydrous toluene (5 nL) was added Al M3
(2.0 Min toluene, 0.520 n., 1.4 mvol) and the

sdilfi]i dihe Welowirg anabguetat\ﬂeraci)'lfemvf&lr lmir@hﬁeth}ﬂ/st[hm—t Pyrrolo[2 3—

3- [ i din- | ).am nolthio
T e A P RN

t hie ayiprdpuinte a‘nﬂme Sictdrdiag toathe ﬁr%@ed@re RYEIHEE ShYve BéH EXAVPLE

I | nrgpto roomtenperature and treatnment with 15 niL

of S?ﬁ ated NaHCO3 (aq). After stirring for 1 hr the
m xture was filtered, the filtrate |ayers separated,
and t he aqueous Iayer was_extracted with CH2Cl2 (3 x
10 nL). The isolated so%¥&MBAE #f ssolved in 15 nL
CHzm(z-cambpabﬂyl)oj [@ yﬁmﬁzﬂz-g]@ﬁhlﬁhﬂ ﬁﬂéth@f)%ﬁ&%‘gﬁo 1.
CH2C12) were wash , drie Q/
anhydr ous so&?ﬁ’ﬁi‘%ﬁ? 43 émgaﬁé) (1,\6‘151@‘"@31‘1‘) r33BdMHh vacuo.
The residue was purified by chpoexat ography over silica
gel (gradient of 20% Et OAC/He ‘o 50%

Et OAc/ Hexanes) to yi el sN-(

Trifl uoronmet hoxy) phen q 1H- pyrrol o[ 2, 3-b] pyridin-4
-yl met hyl ) am no] t hi oph 22 carboxani de (93 ng, 62%.
M5 (ES+): 432 [MH]. 'H NIVR (DVMBO-d6, 400 MHz): 8
4.81 (d, 2H, J = 6.4Hz),(6.62 (dd, 1 H J = 3.6 &1.6
Hz), 6.78 (d, 1 H J = 5. Hz), 6.99 (d, 1H J= 4.8

Hz), 7.31 (d, 2H, J= 8 80Hz)), 7.45 (dd, 1H, J= 2.8 &
3.2 -32 WD 2004/ 063330] POF-{IS2004/ 001188 Hz), 7.59
(d, 1H, J= 5.6 Hz, 1H))%7.79 (ddd, 2H J= 8.8, 3.2 &

2. , 8.08 (t, 1H, J =6.4 Hz), 8.15 (d, 1 H: J =
4.[1391I1-Iz), 9.54 (s, 1 H). [190] The foll ow ng anal ogues

were prepared using mnet ﬁﬁ[ #Pyrrol o[ 2, 3-
ridin-4- Irrethl am no i ophene- 2- car boxyl at e

tIEn:péo[ éa@ﬂnyrﬂ n-‘&M@eﬂt}'ﬁemebNerZLhi-tzetraﬁudronéi ~dihydro-
acc:@aq;eﬂg)dmn; kAN MREERY. iSRRI LAY 4302 16oe) His TEYTHS

13, part
N-(4-chl orophenyl) 3- [(1I—|—Wbl 0[2 3 b] pyri din-4-yl me

t hyl ) am no] t hi ophene-2- car box .1 ng, 49%9. M5
(ES+): 383 [ NHH] . (CI @

/
/ \N\

N
H

[192]
[193]
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/ ONH -N NH [191] EXAMPLE 15 _
3-[(1H pyrrol o[ 2, 3-b] pyri di n-4-yl met hyl ) am no] - N-( 2, 2,
W@ 2@4ne38@f | uor o- 2, 3- di hydr o- PCT/US2004/001188
1, 4- benzodi oxi n- 6-yl )t hi ophene- 2- car boxam de: (19.4
ng, 16%. M5 (ESt): 479 [MH#] NH\ / OF OOF NHF

F NN H [192] [193] 'ﬁm\li@ﬁﬂ%’%%%

PCT/ US2004/.001188 EXAMP o
4- Vet hy! - M=¥lathy k-Vi{#-trifrometdioxypireyiythepyiSaliduitolin-4-

- i nolin-4- .am.nol t hi ophene- 2- car boxam de:
NL(?ugng SFF xﬁﬁg&gﬁ%?@ﬁwRﬂ%%ﬁﬁ?gEﬁ%ﬁgP%ﬁ accor di ng
to.the procedure described for MBLE 13, parts 5
and 6, utilizing methyl NH ><; _ _

3-am no- 4- et hyl t hi op - 2f carvoxyFate, quinoline-4-
car boxal dehyde and 4-(\r/ | d9r onmet hoxy) anil i ne as

starting materials. , S+): 458 [ MH], 459 [ MH2+].
'H NMR (CDC13, 400 MHz): /8 2.15 (d, 3H J= 1.2 Hz),

5.01 (d,
7 N\

[194] Prepared according to the procedure described for EXAMPLE 13, parts 5
and 6, utilizing methyl 3-amino-4-methylthiophene-2-carboxylate, quinoline-4-
carboxaldehyde and 4-(trifluoromethoxy)aniline as starting materials. MS (ES+): 458
[MH'], 459 [MH*"]. "H NMR (CDCl, 400 MHz): §2.15 (d, 3H, J=12 Hz), 5.01 (d
2H,J=7.2Hz), 6.98 (d, IH, J= 12 Hz), 7.17-7.24 (m, 3H), 7.51-7.54 (m, 3H), 7.58
(ddd, 1H, J= 8.0, 6.4, 1.2 Hz), 7.74 (ddd, 1H, J=8.0, 6.8, 1.2 Hz), 7.86 (bs, 1H),
7.97(dd, 1H, J= 8.8, 0.8 Hz), 8.16 (d, 1H, J= 8.0 Hz), 8.89 (d, 1H, J=4.8 Hz).

[195] The following examples were prepared similarly, utilising the appropriate

aniline in each case.

, EXAMPLE 17
N-(4-chlorophenyl)-4-methyl-3-[(quinolin-4-ylmethyl)amino]thiophene-2-
carboxamide: MS (ES-+): 408, 410 [MH"]

Cl
NH
S

[196]
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2H, J= 7.2 Hz), 6.98 (d, 1H, J= 1.2 Hz), 7.17-7.24 (m
3H), 7.51-7.54 (m 3H), 7.58 (ddd, 1H, J= 8.0, 6.4,
wQa 22@4mE3330 7. 74 (ddd, | H, J= 8.0, 6.8, 1.2 Hz)PCTUBB04/001188
(bs, 1H), 7.97 (dd, 1H, J= 8.8, 0.8 Hz), 8.16 (d, 1H,

J= 8.0 Hz), 8.89 (d, 1H, J= 4.8 Hz). [195] The
foll ow ng exanples were prepared simlarly, utilising
the appropriate anili ne%’g‘ﬁ’é{g&ﬁ; 18ase. EXAMPLE 17

N- (M-(Gbﬂoﬁfoaphﬁfhylp}lcrﬁ&)lmhiambf}-§{({q{1iﬁb‘1ﬁﬂ1@1ylrﬂe‘cﬂyl)ﬁ|rrﬁﬁ‘6dﬁﬁ’dﬁ)ﬁr@-}
i no] t hi ophene- 2- 408, 410 | ]

car boxam de; M5 (ES+
ci NH\ / H3C NHCN%O’E%%: Mss@S\%b‘*%bd%;’ o¥EBR0
PCT/ US2004/ 001188 EXAMPLE 18 N-£A br onp- 3
- met hyl phenyl ) - 4- et hyl - 3 NH,@EBF
-[ (qui nol i n-4-yl met hyl )no th ene- 2-

269 [MHFF: NH\ 6r 1/ CH3
19 |

carboxam de: M5 (ESt): 4
O H3C NH N [197] EXAWR
4- Met hyl - 3-[ (qui nol i "*4-yl et hyl ) ami no] - N- (2, 2, 3,
3-tetrafl uoro-2, 3-di hydr o<1, 4-

benzodi oxi n-6-yl)thi ophene/ crboxam de: MsS (ES+): 503
[M#] a F NH\ F S 1/ E

—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"]

\ N 7
HaC NH
7\
—N
[198]
EXAMPLE 20

3-{[(1-oxidoquinolin-4-yl)methyl]amino} -N-[4-(trifluoromethoxy)phenyl]thiophene-

2-carboxamide

L/ N
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H3C NH N [198] EXAMPLE 20 3 - {[ (!
-oxi doqui nolin-4-yl)nmethyl] amno } -N .
WO 20041063380 uor omret hoxy) phenyl ] thi ophene- 2-carpOrREA100€001188
NH\ / XFFF 1/ ONH / \ -NJ[199] o [200] -35
WD 2004/ 063330 PCT/ US2004/ 001188 [ 201] Fart 1. [202]
Qupppl i Yyl met hanol [203] A solution o
qugzggl |lfn£é€114 car bal dehyde (0.50 g, 3.24 nmol) dissol ved
i n[20etQuinelin-¢-5lméthnolas cooled to 0 C. Sodi um

b .
pore o itk bydnineis- Sl e (139 ¢ 508 Bt et iy
wamethelpd (6 WEbwas adoled taifitq.| Sqdmlﬁbor?ﬂmiride(mmngzlz 9fasmbh emas
u
el PPARREfore VAGLAME B SR BBIFRE AR T el MReadptaror-
Thwisaqmé pllsSs ?5 heitethanolaas thex evagotated imbddro armg‘b 2q1§e3i(s) phase
' t t Wi
oot 2R b P e B B B B el el was
\Na&hddstbdéﬁhth) CELCHEREMNA thefcbinbiRE®6kgatlt SktfaeR R \R/ﬁ’dh@djwitﬁ
vacuo té)wéjiél d qU| nal i n-4-yl met hanol as a yello

s ofafuyate 1nE: Nﬂ"ﬁ orgapji¢ WOP cpedged q\@gNm
S ﬁltééd ﬁlbﬁconaéﬂ:ratea zrzghc(:g’ﬁ) Jl@@éumolyn—@?lngéilﬂjﬂol aba yeﬂovf} solid.
13505 B 7 360 (g, ' MR %cma,eﬁtog M) S ok 75.85(bs, 28,
( dﬂ% (d&d 134 4 L é %) }8{991 yHe AL @E& 7 %é7 3 ‘11‘:26114 Ji%ﬁm%dd J
[ 2=6§]4 @&,rlt6 Hz, I[PBOBW (dﬂdaer 840UL Mot Hn-1AD)8. ) h@iltaros 0, 1.2,
0.4 Hz, 1H), 8.90 (d, J= 4.4 Hz, 1H).
[204]
[205] Part2:
[206] (1-Oxidoquinolin-4-yl)methanol ]
[207] To a solution of quinolin-4-ylmethanol (0.20 g, 1.26 mmol) dissolved in
CH,Cl, (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 h, 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] Part3:
[210] Quinoline-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, 0.63
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 MgSOy,
filtered, and concentrated in vacuo to a light yellow solid. MS (ES+): 174 [MH).
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[207] To a solution of quinolin-4-ylnmethanol (0.20 g,

1.26 mol) dissolved in CH2A 2 (10 nL), which was
waeoakmea3s® 0 C, was added in-chl oroperbenzoi c BPCT/US1084001188

86%wwin HO 0.50 ng) in one portion. The reaction

was al l owed to sl ovvly vvarm to roomtenperature while

sti eresutl ol i d_was
fi I[:Zjé gfhlﬁéﬁe%e&iﬁte ana\x/la%sH EPEBRS '11 ed in Heterocycles (2003),
( 1-9Dd¥3ui nol i n- 4-yl ) net hanol as a vvhi te solid. M5
(Esiﬁ 176 [MH]. [208] [209] Part 3: [210]

nogf i ne-4-car bal dehyde 1-oxide [211] To a vigorously
st |[?~14]ng‘asmtspen5| on of (1 OXI doqui nol i n- 4-yl ) met hanol

{(2 % £ omtrlle[(lo n.) was added
! (%811 B NUREYPBethyllgming}-8514- ol ) . After
1h (trmnom&th@agph&yqtﬁmmeatdmoxaﬁﬁ?deat e (105 nL) were

3 tt geact jo irred for 5 mn. The
SP%‘ 1P} 8haERY e Arca Oéﬂéew’ﬂ%l-@ﬁlggm B g, HRgemoRs3-
V\B?x&hﬂld)—M[l}%Sl&Mdﬁﬁﬂﬁﬁy) idpR&he-2-Qbd} %md%géizf’g' &b mmol)
and concentr at ed acu

. Nje! fll
ovg‘wr@%‘f‘?tm‘f é%PS glrldemu(”ESqefw agiq 2 miyrwe heatgbat\HOFC for 2hr then
20441866 336m Ralckindo) chefa@@ Jo@tﬁ%netﬁﬂsh%he g) 5 mil, 1 3 g mmol) and

i nter d e.may al so prepared as descrrb

He B &sfoz Bignghey 2h. f’sfitr(ral)ls tige e mx{azrpsvyas qilmbd]wﬂﬁammr (40
4: nlil)'Z badifiddr ({)f{@} M'Z%Wbﬁqu) Qntf’ e)éﬂazztng e]chymlce?a)te (3%20 ml).

( t rl P PW@M@W&W@W@ Yafet (AOonih emibrie o;w im;meih fed (MgSO,)
[ 2%@& cd%céﬁla%g zr?@a gz toq%]vep ((:)rlucllenperoducg afhls matenal v¥ %ech&)m%%(c;gga%hed
amomr-smc[i gel(elutmg waibr 16 Sedchioniyr I IOERE1, | dnllitbeIed Bro@ddt Bher

i chl oro hane (2 ) and
t;’ﬂlpg,l@ uor 8/2%}' ?d H(l:z(glg?:ll1 go?‘fc%f‘?r)m@% ghv&ft' -gfidegyemofigrd- opy |
:he«ﬁmeﬂmﬂﬁlr@do}-Ni[Fl((ﬂrﬂubﬁﬂ’&ﬂfoaj/)‘ph@}yl]ﬂﬁ(ﬁ%ﬂél%dz—?érb&agnde MS

ri y stirre
+§ A@rdﬁ'ﬁﬁi @%@Mﬁot%ﬂ@owlﬁ@ OO B, 8-87dg, = 5.6
d| 13778 W2 547480 E R 1,406 =
gjé?;)?é 32!% X1 rg?:t eol5 (\?mi%hsgt hyﬁHggg?g?%p@xz%ﬂm%&Ma’J_
LSO T ek d B (Gt 63 Hz3OH)rR)5 1 4t -b8.B iz, 1
(Sﬁ)maa(stﬂmn dried (MgSO4) and concentrated in vacuo
to give crude product. This material was
chromat ogr aphed over silica gel eluting with 15%
acetonitrile/ CH2C12, and the isol ated product further

purified by crystallization fromacetonitrile to give
3-{ [(1-oxidoquinolin-4-
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yl)met hyl ] am no}-N-[4-(trifl uoronet hoxy) phenyl]thiophe
ne- 2- car boxam de. M5 (ES+): 460 [ M+]. 1H NWMR

WQ DMBOs6) 400 MHz): S 5.00 (s, 2 H), 6.87 (d,POEUS2084/001188

Hz, 1H), 7.25-7.40 (m 3H), 7.65 (d, J= 5.3 Hz, 1H),
7.73-7.912 (m 4 H), 8.04 (t, J= 6.4 Hz, 1H), 8.30 (d,
J=TWHATIS dLAIMEBIS6 (d, J= 6.3 Hz, 1H), 8.61 (d, J=
8.3 Hz, 1 H, 9.60 (s, 1H. -37 W 2004/ 063330

PCT/ US2004/ 001188 WHAT IS CLAIMED I'S: 1. A conpound
repr esent adcddhol .Spe RBNH R
(I') or a ph%cgjtl%gw@d)bgccg% ‘e salt or N-oxide
t hereof, wherein Br FRLis \ /[.RICF3 o/ F OCHFs F
\F' or )N NHNNR2is HiN§r and R3 is

Co- 4al kyl . 2. The conpound hng to claim1, or a
pharmaceutical Iy accept abl It DN/ or N-oxide
thereof, wherein R2 is 3.4 gpround according to

claim1, or a pharnaceutlcally cheptabIe salt or
N- oxi de thereof, wherein R2 is ;>mand R3 is hydrogen.
4. .The conpound according to cIa|n11 or a

phé maceutically acceptable salt N o or N oxide

t her epliarmudeati@il ab&piableNalt or N-oxide thereof, wherein

(2 A
Br
WQOCFS 2 072<F @-
. OCHF,
Rlis , , Pl : or
3
O
5

I A A 7\
N ' [ d=n
R2is , H o N , Or N ;an

R3is Co4a1kyl.

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

/
N

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

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

\ A
. \N
or N-oxide thereof, wherein R2is H © |
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-38 WD 2004/ 063330 PCT/ US2004/001188 5. The conpound
according to claiml1, or a pharnmaceutically acceptable
W@ 2001/063380 or N-oxi de thereof, wherein R2 is ;PeEnuSiB4/001188

i s hydrogen. 6. The conpound according to claim1, or

a pharmaceutically acceptable salt NH or N oxide
thereof, wherein R2 is IN 7. The conpound according to
claim1, or a pharnaceutically acceptable salt NH or

N- oxi des.t Her mafpoundereiding@clhisn Nor a @H&nﬁ&ub&alﬁ}%é’épmle salt
8. The conpound according.,to cIa|n11 or a

pharmaceutical |y accept abl alt NH or N-oxide

t hereof , wherein R2 i's Ilé\l]1 R3 is hydrogen 9. The
co d|n I 1, naceutlcally
acggggggH%&ggﬁ N oxi de? HS%%B O%ferein R2 is

and R3 is Cb4a|ky| 10 A conp03|t|on conpr|5|ng a

compoun ccordln phar maceut i cal
accept abl € escé)fntpo%’gi aﬁ-c%rg 8 éo Tlﬂg‘r ]e8f a Pma%uﬂcaﬂy acceptab% salt

pharmaceutically acceptahle carrier. 11. A
conposition conprising a gonpound according to claim

1, or a pharnaceuticall Cceptable salt or N oxide
t her Maikide alivtkof wiaidin RD@OPIESti ¢, anti-tunor,
anti-angi ogeni c, or chenotherapeutic agent. -39 WO

2004/ 063330 PCT/ US2004/001188 12. A conposition

CONPr i S7.MheRofPOMAHErARS & kiR, bPa ShhMekticaly ot
phar maceutical 'y accepta%le galt o?ﬁ%+oxfhém?%a'(%thSMt

and a cytotoxic cancer apeutic agent. 13. A
conposition conpri si ng a ound according to claim
phar maceut i cal | ceptable salt or N-oxide

t h@”r%é‘?‘ldegﬁéeoéﬁ"’lﬁﬁgﬁl Bgénesi s i pil B isiGogalkdancer

t herapeutic agent. 14. A conpound consisting of
8. The compound according to claim 1, or a pharmaceutically acceptable salt
B
or N-oxide thereof, wherein R2is " ; and R3 is hydrogen.

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

[ Y=n

or N-oxide thereof, wherein R2 is N ; and R3 is Cp4alkyl.

=

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

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

acceptable carrier.

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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N-(4-trifluoronet hoxyphenyl)
3-[(qui nolin-4-yl met hyl )am no] t hi ophene- 2-
w@E a00bos360 de; N- (4- br ono- 3- et hyl phenyl) PCT/US2004/001188
3-[ (qui nolin-4-yl methyl)am no]t hi ophene- 2-
car boxam de; N—(2 2,3, 3-tetrafl uorobenzodi oxan- 6-yl)

g;} égg Ial%o' I‘Nz ﬁl%ghp %sglr,raeaz tprg){lr?JJ en:ggr?img to claim 1, ora
3- bnmammam 4coehiable Ryt dravokial tHzicdR R8N L cRoeRichaxRM de;

4- :
[Zﬂ%ﬁwﬁﬁﬁﬁ§@§=nethylphenylcarbannyl)thiophen-3-y|an1no
]nethyl}pyridine 2- carboxylic acid nethylamde; 4- {
[2-(2,2,3,3-tetrafl uorobenzodi oxan- 6- ylcarbanDyI)thlop
hen-3- {3 dhPHBIGHECR G PRPRYTRER sREPPUREABORIPEITR claish & or a

mebhythmadBufi@illy 4cceptable salt or N-oxide thereof, and an angiogenesis inhibiting
[ 2- (4-chl or opheny| car bamoyl ) t hi ophen- 3-yl am no] met hyl }

py FAgFtaerancEts #5%Y | i ¢ aci d net hyl ani de;

N-(4- chlorophenyl)

3- [(1FL£%rrolo[2 - b] pyri di n-3-yl met hyl ) am no] t hi ophen
dx egmrpand pernsiting ofno- 3- met hyl phenyl )

M ffl’lﬂﬁ'(fr&ﬁét%)t%rﬁﬁerg @y[r(dlgﬁdqm?lf ylmewgammo]thlophene-z-

am no |op ene- 2- carboxa
hLGQb@@BH@%tetrafluorobenzod|oxan 6-yl)

3- M HHYS- g%e%ﬁgp}é ﬁ} Qi(q%ﬁ? Ay IR M e PO, 2

t hi ophene- 2- carboxa
[ZC(rOmmn¢iuoronethoxyphenylcarbanDyI)thlophen 3-yl ami

Wfﬁhiy eﬁéﬁ%o?f% oxycjx% quum(fq éﬂgﬁ&l}y&agnrtogt%ioghenea-
-bpp@oMMn&}4 ylnethyl)anlno]thlophene - car boxam de;
s D0l S BT | imtit Ay mio) P heoe crreciemides.
c aﬁf{@%&hbldmlp 3-ﬂ&hjﬂglla@&4f§@ﬁ3ﬁ§lﬁﬁoﬁﬁtﬁ#=ﬁlﬁ)3ﬁﬁ@Iﬁ?ﬁ}l]\lf%éldgleg-
rralo - ridin-4-ylne am noj - , 2,
AR e A A A
1 4 {l@B(]ZZ}E,B@%faltﬁu&%o}dén)zbcﬂlbmht@ﬂearh h |
ri. fluoronmetho en en
'[y HP%%WT%§QPW¥#Wﬁ%ﬂWP?3' ﬁé gﬁ@%%ﬁ@%é 2ycarboxan1de

4-{[2- (4 chloro enylcarbamoyl)thlo hen-3-ylaminomethyl idine-2- carbox lic
N- (4-chl orop eny ) - 4- met hyl - [(QUIﬁ% |%ﬁqw§ | met hyl) y

iné?éﬁwgﬁﬁg% %2 carboxanlde
N-(4-chlorophenyl) 3-[(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)amino]thiophene-2-
carboxamide; ]
N-(4-bromo-3-methylphenyl) 3-[(1H-pyrrolo[2,3-b]pyridin-3-

ylmethyl)amino]thiophene-2-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-trifluoromethoxyphenylcarbamoyl)thiophen-3-ylaminomethyl} pyridine-2-
carboxylic acid methylamide;
N-(4-Trifluoromethoxy)phenyl-3-[(1H-pyrrolo[2,3-b]pyridin-4-
ylmethyl)amino]thiophene-2-carboxamide;

N-(4-chlorophenyl)-3-[(1 H-pyrrolo[2,3-b]pyridin-4-ylmethyl)amino]thiophene-2-

carboxamide;
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N- (4- br ono- 3- net hyl phenyl ) - 4- met hyl - 3
-[ (qui nol i n-4-yl nmet hyl ) am no] t hi ophene-2- carboxam de;
W@ 200068380 3 PCT/US2004/001188
-[ (qui nol i n-4-yl methyl)am no]-N-(2,2,3,3-tetrafl uoro-2
, 3-di hydro-1, 4- ‘

A g  onhene: 2- Cde: 3 |
L b A I RARIR 02 RS trtrr it
et Hekangedionin-prybitoprvene2-c@barantidsani de or a

h Al bl | t., .N-oxj de, th f.
B B Sy R St Pt ve
di yoreieyDagdnaithiopheng-2acsbapmafe; adm ni stering an

f feetd conpound according to claim 1.
b B OR R et Gt Rprtgne e

st eprbpfamddiyi ni stering an  anti-neopl astic, anti-tunor,

tyj ' ' ti t. 17. Th
ot H e O e Ry e B pborior b brsivebbiophene >

di saboemides breast cancer, head cancer, or neck

ca 3., The. net ho f claim 15 wherein the
hy%“é“?%‘#yc}%r[r(%% ﬁﬁ“vrhgylmegaﬁEF@FOOI-éf-(2§é33rteﬁﬁfau0@@~e;3ﬂahydro—1,4-

c aheepdiodif-6-yThiciopRhbodadbxahigh,m 15 wherein the

hy?_ﬁg@[ ol ferz—it i%e di sorder is |eukema. 20. The

me oSt gY e H-“rED A Y iamine nd-[AyisiEpronleihory)abényl thiophene-
di 3endlexaniide ovari an, bronchial, lung, or pancreatic
cancer,. 21. The method of claim 15 wherein the

hy Bet PiRgraceically sserirtle paliepr N-oxidgithwenfsal nat ur al
killer/T-cell |ynphoma, testicular cancer (sem noma),
thyroid _-41 WO 2004/ 063330 PCT/ US2004/ 001188

car C! noWa,A ’ﬁ*ﬁ‘lhp‘b pltFRR gt Qﬂ@)ﬂ?&rl,prcdﬂfjﬁaﬁ)jelcﬁiaomt bdr?ll)rising a step of
CalidhifRi¥Eng S1\JF B et l r ce

| ynphoma, gendorfcgtﬁ\?eir al cg?fgﬁﬁ%r?ﬁ’%{‘%c?acﬁ?@g%z? glamm 1.

carci noma. 22. A nethod of treatnent of
hyper prgl i ' s [.S._conprisi a step .of .
iy Ster oo B UL Bl el B e Srmgtsaainitering an
r ePitienseplediy. ayi-tFopnahtiatdiogenic, @ chahahsrasaut heak | v
acceptable salt thereof RI1 ~/R21 ORai A--E R51

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

18. The method of claim 15 wherein the hyperproliferative disorder is
gastrointestinal cancer.

19. The method of claim 15 wherein the hyperproliferative disorder is
leukemia.

20. The method of claim 15 wherein the hyperproliferative disorder is

ovarian, bronchial, lung, or pancreatic cancer.

21. The method of claim 15 wherein the hyperproliferative disorder is

sinonasal natural killer/T-cell lymphoma, testicular cancer (seminoma), thyroid
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XY R31 (Il) wherein: R11 is aryl, C3-6cycloal kyl or

het erocyclyl, each of which optionally is substituted
wWowaoh/0d43380 i ndependent hal ogen; hydroxy; nitro;PEUSI®N4/001188

acyl; substituted acyl; acyld _6al kyl sul finyl;

acyl C1_6al kyl sul fonyl ; acyl oxy;

Cl_cBink
hegﬁer ogﬁﬁg ?ﬁl%%ﬂ%ﬁééhﬁdg Jt?l onaﬁmxgrﬂ %glf’?ff%’émv\ﬁaﬁlasuc

rge cedl yyaphomgs axlometyial caacrlwmao or pxogthte satbimbink Ut ed
aryl; C2.6al kynyl optionally substituted with am no,
acylan1no or substituted acylam no; Cl_6al kyl
opt i onat? yA figthod jof ireasnientiof hypehablifgative dsords compnsmg a step
Cl, ubsti t ted ac
i B RGN AR AR o 3R bispes2iteg B Fomiuta T, or
suB%%V@%Wb@ma@yﬁpmbbyMCﬂmﬁafkoxyln1no aryl or acyl
substituted aryl; CﬂuGalkathlo optionally substituted
with acyl or substltufhd/acyl al koxy optionally
substituted wth aryl, substi t ut ed aryl, hydroxy,
acyl oxy, amno, 1|o | kyl am no, p&ptected am no,
het er ocycl yl, acyl subst ed py |, substituted
acyl substituted pyridyl 5CLl_6al kyl am no,
N protected acyl O - 6akkyKami no, Y
N-acyl O _6al kyl - N-|1 ower al kyl am no, acyl, substituted
acyl, acylam no, substitute@Dacyl ani no,
Clwhabiky! hydr azi nocar bonyl ami no, hydroxyi m no, acyl d _
6al koxyi m no, substituted acyl Cl1_6al koxyi m no,
acyl d _%lalukwy Cagl}'ahﬂlétylrm heuerohbrcljzlr @ik 6f WHicH URUndilyR;

- | bstituted wit
CuERE B erBRlch PRl SRR Sy e biwed

al 6yl; 25p€i @Ka]shlﬁnslu ms)ﬂﬁllt(,all@ldulmnlyh a&}blﬁ{yg@yeal@ﬂa‘:ﬁlﬁnéﬂfl salkyl
ac y 1S rogen, al ogen;
hyéﬁ{'r)bg)r(n)ﬁjox 1; (§}lan W%ﬁt)gmcy 82 @ﬁvpﬂw ot@j_ly glghsmgaﬁed w1th acyl
opubsiete gcyis labd;bl aogrt-emsﬁmten aRY 41,0 lo%nﬁg) ‘Bé(t)étgt ith
C tionpally sulstjtuted 04/ 0 §%8
PS5 BB b SRl ARy Gk opfresia i tes wih
aclyﬂogemydnmxyi; ﬁaﬁmmn@racﬁimﬁ@ depditetb Pac [h'rﬁlﬁcp y%g'%cyloxy,

b tituted.ac 6ac cIoaIk OoXYV:
P SRR 201 A ST g etoadimtncany hor i

Cl Suﬁﬂiﬂwd apt @Qsalkyﬁﬁi)bb@ﬁ&nall? Hﬂlﬁ%ﬁgted%{h‘%%kladpsp&hmted acyl;
r ot ect ed g@noCH 6al | am no;

op O&% 8Pqpally, F‘i“’t“iﬁ?é’&thmlﬁuh%mrtwwl Tasrd]dmy, sayfistyi srined
arly\lver aﬂ@&dmm@ phsddiddUingfb, %@fé{ clﬁnﬁcgpsub&]t?{g i)%ﬁyﬁ osulr;s%'tuted

a%% n% substi t ut ed acY rotec
yl substifuted pyridyl, halogen, acylC;.alkylamino, N-protected acylC;.

salkylamino, N-acylC)_salkyl-N-lower alkylamino, acyl, substituted acyl, acylamino,
substituted acylamino, Ci.¢alkylhydrazinocarbonylamino, hydroxyimino, acylC;.
salkoxyimino, substituted acylCsalkoxyimino, acylCy.salkoxy, guanidino or N-
protected guanidino; or C;.¢alkenyloxy optionally substituted with acyl or substituted
acyl substituents;

R21 is hydrogen; lower alkyl optionally substituted with hydroxy, aryl or acyl;
or cyclo(lower)alkyl;

R31 is hydrogen; halogen; hydroxy; acyloxy; substituted acyloxy; Cy.salkyl
optionally substituted with hydroxy or Cisalkoxy; C.salkoxy optionally substituted
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het er ocycl yl or guani dino; Cl_6al kylthio optionally
substituted with acyl, substituted acyl, am no,

w@1008mb63850 am no, acyl am no, substituted acyl anP@DUS2004/001188

protected am no, heterocyclyl, hydroxy,
C1 6a|ky|su|fony|oxy, aryl sul fonyl oxy, arCl 6a|koxy or

Subﬁﬁ’llab” a%qn@r g]t % aﬁﬁ%g%%x&%%ﬁougrl@ %Vl\qlttrg] amino;

t
acyl ubst i t’ acy :
acﬁFﬁﬂWhﬁﬁmghﬁwtwt@te@w&m@b&mwno protected am no,

heteroc y 1 6al k ulfo | o
aryl sul folr%lyg){%/@ @g%éﬂé rﬁ/alm%opﬁ ﬁdla?}(%%@/fﬁ%ﬂ?@d‘o
wi Beylewyy hming2,. @ Biyleyiyd; I\bmbteomhmmos:umtynahmh@d: Whik by
hyggt@(?ﬁ%}ly ﬁ?& d Rfrltgthe&rto%gé%/ 655\9%9317-})[@%? ?.[:9%/ lsﬁ usltlfcu?e alc?rlx
N- pmmoeet @ﬂcylammm f@@lﬂlﬁﬁb lsybﬁltdtefdh’dlyllaTnmo rotectled amlno ocl
N nos opy teracycl yl syl fonyl ; am
al ot DR el P e Bl S Bt ey hgebatiated
.adymcof,y 5allqﬂanliin@, ra0yle@inOsubftitRed h¥Hnixy, ,prd?&%ed atnino,
1- 6al alkox or hal ogen; a

h
S?’ﬁ%t? c%%gﬂ yd}é)x& Nﬁky%l Iloxy) ar}gptkljongozps arC, 5alkoxy or

c1 sxﬁ)aﬂltkgeﬂ ar@ calkekyba yb@@tau 8
e B BRI GUBach

[O@/eaglkylmnlnomg}ag}lw mthu§dﬁ9§dér@@g;pr@tpctp@ pniop detareayclyl,

gr , &
ZBW%XGY Fé &aﬂcyisqg?l@ngI Ogn ulf@ﬁyéo?gl, %p%lkgnﬂg%g%ﬁkaﬁp% s%stltuted

mel'HBacYdCos 2@1"%?‘@5"#“?{‘1 iwth ydraxd aRiib, pwtected amino,
opCi.anal |u}f 1@1@( i

2000, 0aa BT ks o RS SRS st Rrorgecied .
222mifRG-@fkplsiif @Iyl S 6=§h§dafmnpsﬂﬁdny12&terb"¢}elyﬂﬂatfhmd finoC,.

cl alifiséBinyf; te adni i st ering
o iy L b0k RloC R My iR 0 it ged
ch@ﬁﬁﬁhﬁﬁﬁpeutlc agent. 27. The nethod of claim 22

wher ei e, ey heRaT, o ohih & 3k dirsgder 1S breast
A is a single bond, O or NH;

O
I
o i
E is Cypalkylene, C;galkenylene, J_ , O ;
or E is a group of the formula —G-J- in which

G is Cy¢alkylene and

Ry

JisOor — N » wherein Rg; is hydrogen or N-protective group;
X is -CH=CH-, -C=N- or S; and
Yis CHorN.

23. The method of claim 22, wherein X is S

24. The method of claim 22, wherein X is S; and R11 is optionally substituted
heterocyclyl.

-43 -



cancer, head cancer, or neck cancer. 28. The nethod of

claim 22 wherein the hyperproliferative disorder is
w@a®u0eidpt est i nal cancer. 29. The net hod of clBCTHUER04/001188

wherein the hyperproliferative disorder is |eukem a.

30. The nethod of claim 22 wherein the

hyperproliferative disorder is ovarian, bronchial,

| ung, or pancreatic cancer. 31. The nethod of claim 22

wher ei n23. Heheygtledmf olairh 22, atliewsn HiisOraeary is®. si nonasal

natural killer/T-cell |ynphoma, testicular cancer

(semi nonmm), thyroid carcinoma, malignant nel anons,

adenoi d2& y"ﬁtem@ﬂmdrocf claon®?, fartigh oGafrtaiERhe 862G AfiiStering an

| a ndanetri al .carci nona, or
(%lgt?gt giaé%ér %’ﬂgg‘r‘%ﬁ” TAHOBRG, BEChSF‘O%F@QT%ﬁEGTBf

hyper proliferative di sor ders conprising a st ep of

adm ni 7 n eff anmpunt of a _conpound

repres ?rfélgj %?%198 %Y"herelﬁilifl@ymeypl:@fef@w&l digordey is breast
R32anXeér, ﬁdaﬂlcénceﬂ\bﬁﬂie‘ak Banoel44 WO 2004/ 063330

PCT/ US2004/ 001188 R12 is aryl, C3_6cycloal kyl or

het erocycl yl, each of which optionally is substituted

with 1 3. I’Iﬂhd&[bﬁfibd%ﬂ&laiﬁﬁip@ﬁé}elnmye‘:i{yg roh?ér%fw% disorder is
pr ot am no; acyl; substitute ﬁ

ted.a
ac% @5‘1“!3&"@&?“ nyl ; acyl Cl_6a| kyl sul fonyl ; acyI OXY;
Cl_ 6al kyI am noCl_#al kyl carbanoyl oxy; aryl; cyano;
het er og%/? g%{‘ C2_6al kengl optionally substituted with
acyl , p sthed ohelyim Zavirein thedvpérpolifsttivedisertientsy | ;
CZIQG@HEynyl optionally substituted with am no,
acyl am no or substituted acylam no; Cl -6al kyl
optionally substituted with hal ogen, am no,

C1_6al kyl mﬁfathoé%i’él Cé%ckgh%iig% 'q%rgtrﬁ%hge&cﬁ(r' ANR: 56

hydr oxy, Kll oxy, acy ano

su%‘@ﬂ?ﬂ:@f@é iale ing, capyicBlatic cBmbkoxyi mi no, aryl or acyl
substituted aryl; Cl _6al kylthio optionally substituted
with acyl or substi tut ed acyl; al koxy optionally
subst i t3t dde wiethad af glhim 22 nolsdréin tHedstp@ppliferativg disOer is

ac r. al k protected an no,
et e BN Aer U Bt G el Prtot (rcianae s ke
acsprciguiys aligitagtn glyndnehy hdenbidlcogRRarcaia GhofRhkdha Fhifastic

large cell lymphoma, endometrial carcinoma, or prostate carcinoma.

32. A method of treatment of hyperproliferative disorders comprising a step

of administering an effective amount of a compound represented by Formula III:

R12\N _R22

l A—E—Y,
R32
(I

wherein;
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N-protected acylCl_6al kyl am no, _

N-acyl C1_6al kyl - N-1 ower al kyl ami no, acyl, substituted
wa@egh/0636 | ami no, substituted acylamino,  PCT/US2004/001188

Cl. 6al kyl hydrazi nocar bonyl ami no,  hydroxyi mno,

acyl C1_6al koxyi m no subst ituted acylCl_6al koxyi m no,

| C ot ect ed .guani di no;
g(r:yCZ GSF%eny oxy op ﬁl‘%erg%g' »iepqh & gvhighy gptionadlylis or
s ulSebsitutpdewitta g Ilndspdmslentﬂmﬂe Pl hydg&%/ ?moﬂy%E%%$ gmglroy 1’1’1161 o
l ed_ w )
ac;/a Iésél bk RS %@SCF é? T?H‘iyfsu %’QI Ayl WMEBW@nYhaIPﬂgEn Ci.
hy é# b}lgmmg@ ydaﬂixyqaﬂ&utaztob(y Lﬁrﬁgcygg% gﬁiéi/ocy%r @?il, |f1¥e|n§1 optionally
ted. w y
C ggﬁ&ﬂﬁloelg i/(mo ;!{8 onarryed 6?9'&1"?{’1[9( éﬁ’l‘swsﬂwtﬁdﬁwl Czasﬁikmxl
pr GPmléidwmmd wahythnnwa/@mwo OBt acylamino: Cy &k

Cl @J 51()%&}'% tﬁgalogﬂrg ngmg ‘Sucsgléfvlémﬁmabylmm@rsuwﬁtut&
I acyl@lmcﬁhydmxﬁ;]a Jaa;tylkgéyfwles?lk%y@%,\lzﬁpy E‘%ﬁmte&fcw acyl('} S

f
%@9#&);1}1 ngryg pr %&@flhgguteg aryl; g)lgﬂlgﬁthLOMleonﬂbrsebsmtlﬂiﬁﬁwﬂh
olr
s o AN s bt
Ydroxy, gﬁylog,cgg,t YR eWer @lkylaming, pratectrdtamio, ﬁeteugdﬁmﬁmi@nt
tecte m_Nno
a%ﬂbstltﬁlfgbﬁfd}’ﬁ ﬁ%@gﬁﬁg&% sgﬁééfgtﬂgpéjndxpﬁﬁ%e& aay rq'ttlgylala}no
‘Pf%t ée%a@eﬁ@’@éa%t)éwwei plkybNtlbweralltyarsiubsicit ut ed
ubstity
\éVI sta IstdI tﬁ% ﬁ@lngrggéa}mtngcsﬁg%hyﬁ ia%ﬁn(y » Co W&%mbwylammo
;13' FREAHBO: acyfi- ﬁg@lylgammyﬁl(sﬁmteﬁabﬁ@l éaﬁmxﬁﬁnno acylCj_salkoxy,

C I al k lam n
su]gﬁg?‘.mtﬁﬁt°§§lﬂ§§t?"e%%ﬁﬂ1dﬁ6 v 66%?%‘/? %ﬂﬁaubsamddm

CECELATRYstiRtes, acrirsybstmmntsi ected am no N- pr ot-ect ed

Cl1_6al éi%‘%’ rotected
o noC 22y Q’g%’g}é ; ﬁ?ffapﬁﬁf%&eéﬁ‘f‘ edOriroEs aeyll o BeYE or
1 Gayeidalkerhi no, C1_6al kyl ani no( Cl 6a: kyl) ( N-CL_
6al kyl 6a|§ al kyl ) am no
o ubS%/I %{gg‘rl]ﬂgldroggn %%18%61‘]6 }/4} SPh pubstifrted acyloxy; Cyalkyl
optionally substltuted with hydroxy or Cy. 5alkoxy, Cisalkoxy optionally substituted
with aryl, amino, protected amino, acyl, hydroxy, cyano or Cy.alkylthio; nitro; amino;
acyl; substituted acyl; or Cs.scycloalkyloxy;
A, is a single bond, O, or NH;
0
1l
. 0 %
Ey is Cy.alkylene, Cy.galkenylene, ——“— O

.
’ )

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

O
G1 is Cy.galkylene or __‘L and
Reo
J1isOor —N—

, wherein Rg; is hydrogen or N-protective group;
X1 is -CH=CH-, -C=N- or S; and
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further optionally substituted with aryl o
Cl_6al koxy, cyano, hydroxyi m no, mnercapto,
W(!?Z;ﬂ()ﬁ/ﬁbiﬁyd am'yno, yacyl oxy, hal ogen, Cl_6al koxy, PCT/US2004/001188
protected hydroxy, hydroxy, Cl_ 6al koxyaryl,
protected am no, am no, heterocyclyl, or substituted

t. rovi ded that when Y1
|h§t Sagﬁ)%l? s)(;alrr)}tzl%ggo a g? {El)tutélteigxﬂﬁmeldg Wdf:ﬂﬁ;n@_gt B, mteqj@d aminoCj.
ac yz} kanoyl, pigteated pmimm ail ngitogarhinb dnd AR )ca Eﬁl%mé)%%%&ﬁuehﬁ or Y1
n is S
ﬁg tlSh% %%d%‘fﬁécrlg ?er% %Yﬁﬁ'& ?;mopﬁél suﬁ%ﬁnﬂf:q %’}ﬂhé 6thatogen, @pylofisalkoxy,
adRydPSt guarmgnca merapto] adyRe{IhE S, h@&Bé ek r@énoamﬂ?
anglh ‘%@g aﬂ% Ch %a chego H(tyr apeutic ent ks y
0d oG FiIS AR, G-I Sar EmineiCagdllpgdamin
d | gldqstﬂigted 'hstetmbﬁﬂjﬂt Ci. s@ﬂ@ﬂ@ﬂmmﬁ@ %@yl&@n @?Ealkyﬂfnona?&i( protected
% ﬁ(glgd of _cl allm wherein t Coalio]
hyper p’r B rcftec;‘[ad[e G palgpminofersalicy )ar’glﬂgtN-ﬁtolfﬂC@dtammm 1-alkyl(N’-
c aﬁcaikyl)&ﬁmonna@Itﬁhmgil(Nfc 1§ q;élﬁyls&xlﬁgo ‘ﬁzh ?Jlghiﬁni%g&:l SRREFDN-Cy.

2R sso e astoapboimie saiumie e ot st

3 2furdher aptiondll} @uﬁkﬁﬁlﬁdﬁﬁlﬁi drffleﬁla a\fl&)xg ecﬁrgﬁ% gydr#?yér%ﬁ}?{ llp?gg:apto

tic can
br8bqaﬁ$'ﬁf“3“’z‘l ARV ]ha gﬂ%g’c(lrﬁl;&éﬁw thtefcwrlatydmey,dhmmkﬂ&rl is
Si qalkoggaayl, ﬁt@feb‘t@@hmiﬁbl zin%'ﬁ() }ef‘e%c&cl&ygpsug qﬁ%fﬁﬁs E%t i cu sub-

A FREYey

can seni noma), thyr ol ona

gf’ﬂﬂf‘é‘ arconmm,’
S adenoi d cystlc carC|nona anglos

anapla dvidedtRHt Ye 9! Is all el thC Tkyl 1
ca{lm ngirm or prosta e caﬂlﬁ on ys%?‘ ed with Cy.galkyl or acyl,

Ay is a single bond, and

Q Ry,

E1 is N-— .
33. The method of claim 32, wherein X,isS.

34. The method of claim 32, further comprising the step of administering an

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

35. The method of claim 32 wherein the hyperproliferative disorder is breast

cancer, head cancer, or neck cancer.

36. The method of claim 32 wherein the hyperproliferative disorder is
gastrointestinal cancer.

37. The method of claim 32 wherein the hyperproliferative disorder is
leukemia,
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38. The method of claim 32 wherein the hyperproliferative disorder is

ovarian, bronchial, lung, or pancreatic cancer.

39. The method 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 lymphoma, endometrial carcinoma, or prostate carcinoma.

Ay
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