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0 8 Nov 2006 -1 SUBSTI TUTED TH OPHENES AND USES
THEREOF Field of the invention The present inve td %V 2008
relates to novel substituted thiophenes. their
pharmaceuti cal conpositions and nethods of use. In
addition, the present invention relates to therapeutic
nmet hods for the treatnent and prevention of cancers
Background of the invention 10 Chenot herapy and
radi ati on exposure are currently the major options for
the treatnment of cancer, but the utility of both
t hese approaches is severely limted by adverse
effects on nornmal tissue, and the frequent
devel opne _f . Uanr t t herefore
deswableg LR Y AR b —treat Ment s
in a way that does not increase the toxicity

Fiads ci_a‘;e with them 15 One way to achieve this is by

pecific sensitizing agents such as those
descri bed herein. An |nd|V|duaI cell replicates by
nakln an exact cqfét its chronmosones, and then
lgn

Phigvenien gelalis e naveh sbstityted dhiphonam fheir phrmacestical

camwfhnﬁi@ Rid BEthbdIbf ush 19 BRFERHE th%%?@ﬁ:ﬁﬁﬂ-.%ﬂu@ﬂ@latc@ 'ta/fhéfaﬂéh tie
I's requl ated by nmechanisns within the cel

methods For Rerfreakpenbindayevsationaf catceFs and 20 ensure that
each step is precisely carried out. Involved in these
processes arc the cell cycle checkpoints (Hartwell et
Backeroumd plthe invenfion 3, 1989, 246(4930): 629- 34) where
cells may arrest to ensure DNA repair mechani sns have
time to operate prior to continuing through the cycle
i nEeemotheragy and rafindion expoasure wes surehthothe piajpoi pmtms ifav Lheteeatment of

[ ulat
canclis e oy o ULl 3o ASHEPR slerts) B ot £ B8ty @norma
liSSUSaﬂﬂﬁthrdqhmﬁevdﬂpemkMLMqueﬂ aistane S {2Chitdfpre dEElmbstEﬂb lkmprove
the efFY n| Sm E—& Wﬁ %eadw ngatrég%s nooggfﬁg%ﬁént i Ltag%gggted with them.
One mg o} dchiege ﬂﬁmhy ﬂﬂlu@a Dli}{)etﬁhemhlhﬁﬁgménlatshﬁi ds Lhose described
hBIEabrogatlon by novel agents should increase the
Tensitivity of rumor cells to DNA danmgi ng t her api es.

Adah firidoviabal yell :t:ﬁ]&atei bfiiakis g 8 e Ccoph bOYOEHreHoRmet,AAd then
mutati.ons in_the majority of

GL.S heck 0|nt %% %@f
SCETSEAY “%é?. E S gled Dl birphralion, ripomaspig sypgigtion and
divisB@aR iegulafd ®y aeh2aelh Witid e caﬁﬁuhgﬁmﬁﬂ‘amq}i@m&edmédt@@
Odg g%¥i2006 -2 that abroa@te the 021M checkpoi nt
ensugehy} &gl S5 17 ARFipALY Girdedguty fyolved indbsspiprasgisrsins thy cell f-afcla
::K[bd’hﬂ§ B arfd Ly m.arsgmwy ﬁaaﬁpfmcmmgcghﬁerm LAw b ﬂwdimst o
| e

nunber of proof concept stu Koni ar as “et
ensugg DN&@I@&@@% IMGRYE BRye YeBraly PRPTe c%unulns@wmgaéhwcle into

mitosi® Otherard ldo st %mékﬁdmls in the cell cycle —the Gif3S checkpoint that iz regulaled
by p53 and the G2/M checkpoine that is monitored by the Sex/Thr kinase checkpoint kinase 1
(CHK1).

The cell cycle arrest mduced by these checkpoints is a mechanism by which cells can

overcome the damage resulling from radio- or chemotherapy, their abrogation by novel agents
should increase the sensitivily of lumor cells to DNA damaging therapies. Additionally, Lhe
tumor specific ebrogation of he G175 checkpoint by p53 mulations in the majority of lumoers can

be exploited to provide tumer selective agents. One approach o the design of chemosensilizers
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al ., Cancer Res, 2000, 602108; Jackson el al., Cancer
Res., 2000, 60:565). 5 Summary of the inventi

Provi ded herein are novel conpounds of structuﬂgﬁ NOV 2006
formula (1) or a pharmaceutically acceptable salt
thereof 0O NRR2Z NNR' 10 WO (1) wherein: R and R2
are at each occurrence independently selected fromH,
optionally substituted C 15 alkyl, or optionally
substituted heterocyclyl; with the proviso that R and
R2 are not bosh H, or R and R2 and the N to which
they are attached in conbi nation forman optionally
substituted helerocyclyl; R4 is selected fromR OR,

R LS SR OB BT gy

CHE ; Bellthiy kppr@@h RS bhesn sleiwedd ok mamumbeopit fireifa¥ byhcept stndres.
subst i tuted carbggcycly oy optiopal ly.s titul ed
(RFR et OBl LaEl w0 o it Q001 3t Bty

al., SinfreeRéss A0B0, $D: 2005 Thdkewns al., Cavcyrd Ree- byol), eb:ysmbl e
precursors and pharnmaceutical |l y-acceptabl e salts of
conmpounds of fornula 1, -pharmaceutical 25

SoEAEPOst the fiven@sidl f or mul ations containing them nethods
of using themto treat diseases and Q 8 NOV 2606 -3
conditions either alone or in conbinati on with other
PhitdRA QbkinGaé hovePEImpAnG VNPOMALS BfmAAAPor AfMeRSaceutically
processes and internedi ates used to prepare them uses
sfceplHlrs gl cament s, uses of themin the
manuf acture of nedi cament sgand uses of them for
di agnostic and analytic pt{posgs,Detailed Description
of the Invention Provided Wer&mAare novel conpounds

of structural formula ( or a fdharmaceutically

acceptabl e salt n_i vOo- hydr ol ysabl e precursor
T

H

thereof: 0 NR

R*—O0

wherein:

R! and R? are at each occurmence independently selected from H, optionally subgtinied Cy. . _
EHHQ;"]. or aptionally subsliluled heterneyelyl; wilh the proviso thot R' and R” are not both H;
or R* and R? and the N Lo which they arc attached in combinalion form an optionally snbstituted
helerocyclyt;

R*is selected from H, OH, optionally subsLituted carbocyclyl, optionally substiluted
helerocyclyl, or opticnally substituted Cy_galkyl;

R selected from H, optionally substitted carb ocyclyl, or optionally substiluled
Crealkyl.

The invenlion also encompasses slerenisomers, enantiomers, 2 vive-hydrolysable
precursors and pharmaceutically-accepiable salts of compounds of formula I, pharmacentical

compositions and formulations conlaining Lhem, methods of using them Lo trezt dizcases and
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1 5H10 R O0) wherein: - Rt and R2 are at each
occurrence independently selected fromH optionally
substituted Cr- 15 6al kyl, or optionally substlﬁﬂtﬁgy 2005
~heteroeyelyl; wth the proviso that RlL and R2 are not
bath H or RL and R2 and the N to which they are
attached in conbination forman optionally substituted
hel crocyclyl; R4 is selected fromH, OH optionally
substituted carbocyclyl, optionally substituted
het erocyclyl, or optionally substituted Cl-6al ky]; 20
R5 is selected fromii, opti-@gnally substituted
carbocyclyl, or optionally substituted Cl-6alkyl. One
cc:-ndilbm'jéiMﬁlu?g?immwmﬁﬂm&mmﬂﬁkﬁﬁwc AIY-8l8i%e CORAFM E| H'ng&
rmul a or a armaceutically acceptabl e salt
"’“"%‘?ﬂcﬁsn PrSCHP A dﬁ?}a@&f’yﬂ%ﬁb‘ﬁ@ 8 PEPHF s, B O TS T caments, uses
of thyat imihatnayufaciie SEMSditArneOml RER00 MR 16t diathoBudNM AL
-4 One enbodi ment of the present inventionh provides
PUg¥fibounds of fornmula (1) or a pharmaceutical ly
acceptable salt or an in vivo-hydrol ysabl e precursor
wherein Rl is an_optionally substituted heterocyclyl
Detajled Deseription olghe Inventian j t ut ents i s/ are i ndependent |y
sel ected from5 hal ogen, nitro, am no, cyano,
trlfluoronelhyl al kyl, al kenyl, al kynyl, hal oal kyl,

§ heiparsgiay<! compiynds pl stoyeyural Gemtudngl) qr a pBhK GGy

ﬁ?’ﬁ“y"?m'ﬂ" B AP SR & el oy

-N-(al kyl) -C8Q. -NHCO am no, -N-(alkyl)-CO am no,

- NH CQal kyl , N | kyl, -carboxy, - imdino,
-CO am no, , aIkyI mer capto. Sal kyl, -S
CH2f ur anyl ), CE(aIkyI) -5 Oz 10 am no,

N ; | , ani sol e, dinethoxyphenyl,

-al kyl's \

trimetha nyI Shal ppheny "R cycl oal kyl ,

het er ocy : -aIkyI NH- cytl oal kyl , -aIkyI
Eéterdbyclyl --aIkyI-NH—aIkyI-CK>- C(=0) OC(CH3) 3,

-N(CH]) 2, -N(CHQCHB)Z. -al kyl - NH al kyl - heterocycly].
-al kyl -aryl . -nethyld) phenyl, alkyl-polycyclyl,
al kyl -am no, al kyl - hydroxy, -CH2NH a] kyl-heterocyclyl,
CH2NHCH2CH( CH3) 2, vicinal -Q(al kyl)O, vicina

whers@C( hal oal ky]) O, vicina] -CH2Q(al kyl)O, 15 vicinal

S(ah S al k e enbodi ment _of the
S Rt e AR SR T B AL S,
salkyl, urmpammug eulistimadd|itlcaR AP, dth SeSbdiscdhatd! @nd R? are not both 1;

ViV r.ol ecursor mhereln Rt is an
or R dOR ﬁ Ni ‘ﬁﬂyfel} {?’ﬁ Wmm%@r@aﬁ oplignaily pubstitnted
hﬁmﬂmgﬂﬁstltutents |s/are i ndependent|ly sel ected from

is selecled [rom H, OH, opticnally substituted carbocyciyi, oplionalty substibted
heterocyelyl, or optionally subslituted €, galkyl;

R’is selected from H, oplionally substiluled carbocyclyl, or optionally substituled
Cygalkyl.

One embodiment of the present invention provides compounds ¢f formula {I) ora
pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein R' is an optionally
subslituted hererocyclyl,

T T = T — - -~ ISP - —
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20 (=0 OC(CH3)3, NH2, C1-6 al kyl, methoxyhenzene, or
di met hoxy henezene One enbodi nent of the present

i nvention provides conpounds of formula (1) or af § NOV 2005
pharmaceutically acceptable salt or an in

vi vo- hydrol ysabl e precursor wherein R1 is a

het erocyclyl wherein heterocyclyl is selected from

pi perdi nyl, pyridinyl, pyrrolidinyl, pyrazinyl, 25
azepanyl, azeridinyl, azabicyclozinyl, furanyl,
thienyl. One enbodi nent of the present invention
provi des conpounds of fornulkg-(1) or a
pharmaceutically acceptable salt or an in

vi vo- hydrol ysabl e precursor wherein R2 is H.
------------------ ---- --- ------ 0 0 Nov 2006 -5

A8 CBhesBFRhoh the grestih nysplismenievidorremppusds pf fownde D or a
phagE{Ep@ acREptAtdE S iR ah Hwﬂ{-nﬁmlgﬁﬁr’eﬁ&ﬁfé SRk R! s an optionally
ydrol ysa

able salt or an in vivo - e precursor

accept
sub%cgmqermrcjyé wpprcin@% opAdEiliviEnts igde infepqudersrselcered from
haldefY,Sitd, QRidd! @)ﬁhiﬂ%&ﬂmgﬁf]dakﬁf ﬁ&?ﬂ%{%ﬂ.@ﬂ(}%ﬁqﬁ aﬁmx}', hydroxy,

Hq&harmaceutically accept e salt o
Aty eaclisingls LBHOEBEEe 1 ENHwileyl €1H) aRSl-{&I;]_ﬂt}m {m-pharr;]yl-
2l mlj,l]y S a : €. 1L ent
[D_Egigjésent |'n(\:/lg#?’i ghﬁ%ﬂ‘&g\?‘? glejgﬁk%#ﬁ%u 5 bgqﬁ‘oy?’o p‘inlﬁ}}{s'o' -CO-
amigp, -NHalkESuirtioa, -MI-E0ekpl, aibi(alad pCOakkyl, anrtkiory, -amidine, -CO-

AVIRY; (o] VA ecur in R5 ] 3.0 1
A S n B STy RO e e Pk oG, o
Emmyubihﬂﬂ@ﬁ&ﬂmmﬁhsﬁmnﬂigﬂﬂ$pﬂmﬂﬂgkhymﬁﬁlE%ffﬁn%ﬁﬂgﬁTEm?ﬂmnﬂ,

. : -Cl-6a :
eyl iy RS o Sk ol g bt api hejirostiig. bR on -
C(ﬁi?@ﬂﬁﬁlahr?géﬂa}z.i-mmﬂfm _ _al ln@vmpakgogglagmﬁjpmk}mrw Lifethy)-

0 rmaceut i acceptable salt or an In
s g R  Ea omc  Ses Treay-
CHth hm@iaﬁ.mﬁﬂlt{aﬂ@'l)@l.'ﬁghi‘ly@C(thﬁlkgﬁbf{?k}ﬁﬁﬂ‘ICI?;fo(a]kﬂ)D—,
. nt i ntion provides conmpounds of formula
v““ﬁi%ﬂgﬁﬁignﬁﬁaﬁﬁﬁﬁbﬁficaIIy acceptable sail or an in

Vi vo- hydr ol ysabl e precursor wherein R5 is Hor an . 20

tigng|lly supstituted Cl-3al kyl wherein 1,2 or 3

G el RS Eeesemyenion erRrLAeE PO Gormfonio or o
hariiReotiDighiBeepNbERREBI Y %&i tgpgﬁf c&iﬂ l i
fu:g‘?ﬁ E)]Rol [ no?ep i peridi nyl ,v%pyrrosz i ny urgg’r?gl e %ﬁfﬁ%h’?ﬂmﬂuy

C=®DCEH,H, NER @%}?y{ﬂﬁﬁ&hﬁﬁgéﬂz%' glc&ﬁgﬁl%}%g%hg_ or an in

vi vo- hydr ol ysabl € precufsor wherein

optionally substi tuted heterocyclyl; R2is fl; R4 is
die boliitnlt &b ARe @R ihQARbh fro RS Lt (Fladh k) ara
pharmacentically acceptable salt or an in vive-hydrolysahle precursor wherein R js a
helerocyclyl wherein heteracyclyl is selecied from piperdinyl, pyridinyl, pyrolidinyd, pyrazinyl,
azepanyl, azetidinyl, azabicyclozinyl, furanyl, (hienyl.

One embodiment of the present invenlion provides compotmds of formula {Dora

pharmaceuticaily acceptable salt or an in vive-hydrolysable precursor wherein R? is H.

|
&%ﬁewhww &at PGrsubrbvirte i icuivependintlp felfamkiiing -OH,. -
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30 0 0 NOV 2066 -6 One enbodi nent of the present

i nvention provides conpounds of fornmula (1) or a
pharmaceutically acceptable salt or an in 0 8 NOY 7006
vi vo- hydrol ysabl e precursor wherein: R is an
optionally substitued heterocyclyl wherein the
substitulent is selected fromone or nore of the
follow ng: -NTH, (-6alkyl, -C(=O0OC(CH3)3, 5 R2 is H;
Rdis H RS is Hor an optionally substituted Cl-6al kyl
wherein the substitutent is selected Fromone or nore
of the follow ng: -Cl-6alkyl 5 N(Cl-3alkyl)z. 10 One
enbodi ment of the present invention provides conpounds

ﬂnefaﬂmmnﬂoflhﬂr&mﬁﬁ?énﬁﬁ?gﬁé Jdg@égﬁoaﬁ&e&}abl E&}oft

hor an_in vivo-hydr sabl e precursor erein”

PhagptacBily jooseie Falmréra imevehpdylysable e whedem R js H.
substitutenr is selected fromone -- or nore of the
follow ng:. -NH2, Cl-6alkyl. -C(OOC(CH3)3, Reis H, 15
Rpe pmbegimpst of ieiresentanvesion progikdbs/coniposidstof fehula () or a

hafetaceat or 3.5 tents is/are
P m%epend%n%ﬁlgéé%é ‘F‘gﬂﬁyﬁf "k\ EPE@H@%ZEH@HD

opLigpatl] spbsingaH3, salbl. Cl 6al kyi, nor phol i no,
pi peridinyl, pyrrolodinyl. 20 One enbodi ment of the
present invention provides conmpounds of fornmula (I) or

Bne thwdnm&uf ﬂﬁ@l‘d@ﬂt&iﬂ@.ﬁtﬁﬁ@bﬁdﬁﬂbﬁm@%tﬁﬂf Fbrmula () or a

| e, precuyrsor erein
Phﬂ'?ﬁ'at 2y a%l Cii? %!Iﬁﬁ‘ab 3 EDI' 30 yiyg- yxzélemgemguwquaﬂ is Horan
optiGfllg ahisyi mmammﬁm 0P 0f shﬁkﬁtﬂn@ﬁ% hdWpEMeh @ selected From:

N SRR NGB, PEBPL OBk ¢ ol pipccing,

Pyiviodmyhydr ol ysabl e precursor wherein: R is a
6- menbered heterocyclyl containing at |least one N in
the ring; 30 Reis H 0 8 NOV 2006 -, RAis H Wis a

Qiie &3Uodithent of the present invention provides compounds of formula () or a
Pharmacentically acceptable salt or an in vive-hydrolysable precursor wherein R¥is H or an
oplionally substited C; salkyl.

Cne embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptabie sall or.an in vivo-hydrolysable precursor- wherein R is H or an .
optionally substituted C, salkyl wherein [,2 or 3 substitutents isfarc independently selected from:
NH;, NFICH;, N{CH;CHa)z, N(CHz)e, OCH3, OH, ~Cigalkyl, morphelino, piperidinyl,
pymrolodinyi.

One embodiment of the present invention provides compounds of formula (@) or a
pharmaceutically acceptable salt or an in vive-hydrolysable precursor whersin
R' is an oplionally substituted hetemc;-,r-:;lyl;
R%is H;
Riis H;
R’is Horan optionally substiuted C)galkyl.



10

i5

20

25

30

- or mww% thellelioapnes

One enbodi nent of the present invention provides

conpounds of fornmula (1) selected from 5 the

foll owing: tent-butyl 3- 08 Nov 2008
wt[ (2-[ (am nocarbonyl ) ami no] - 5-{4-[ 2- (di et hyl am no) et ho

xy] phenyl ] -3- thienyl)carbonyl]am no

] pi peri di ne-1-car boxyl at e;

2-[ (am nocar bonyl ) am no] - 5-[ 4-[ 2- (di et hyl am no) et hoxy]

, phenyl } - N- pi peri di n-3-yl t hi ophene- 3- carboxam de; LO

2-[ (am nocar bonyl ) am no] - 5- {3- (2- (di et hyl am no) et hoxy]

phenyl } - N- pi peri di n- 3-yl t hi gphene-3- carboxam de;

2- [(anlnocarbonyl)anlno] 5-(4- nethoxyphenyl) N—[(SS)

VR LSRR pER OB R d !

pharylp@qgm)acqulam -:-.alt or an in viva-hydrolysable precursor wlmrem

o A ST B BB IS RGP S gpmon

ormpdcenﬁ;ﬂe Bliovhhgpi-HEs, Cigakd; yIEOMOPNR; 3- car boxam de;
%_a@?nocarbonyl)an1no] N-[ (3R) -azepan-3-yl]-5-(4
hoxypllenyl)thlophene 3- car boxam de;
N-E%s F 4- ami napi peri di n- 1-y1) car bonyl ] - 5 [4 [ 2- (di et hy

et box en 2-thie ur ea;
R R B O 56 TR S s e e PR fRdad from ome
or mix@ @A He)follrisd: -Cy.gallcyl, -N(Cy galkyl)a. .
(hydr oxymet hyl ) phenyl ] t hi ophene- 3- car boxam de
2-[ (am nocar bonyl )am no] -5 - [

&B(C&b&&lﬁh@ﬁfbf'ﬂ?d’ﬂr&%ﬁhmﬁﬂ pilaciukt &umpnundsdnf forguia (I) or a

pi_peridi n-4-yl t hi ophene-3- carboxan
Phﬂffle%?ﬁil%l& arBBaYE Feher | my@f@rﬁim@éﬁt PIPFIFSCE P@ﬂﬂﬂn’e

t IL 1 =]
Zm%gm nogda%lénéﬁﬂil)sﬁﬁgﬁl@%&o 32 net hoxy bé%‘/lw ]RI- s dféﬂmuﬂﬂ

%aﬂbﬂx&#@wcimﬂa.
2_&(§p@nocarbonyl)arh|no] 5- (3-12-(di et hyl am no) et hoxy
| phen -N-pyridi n-3-yl t hi ophene-3- car boxam de;
2-$@a nocarbonyl)an1no] 5- (4- nmet hoxyphenyl )-N-(1-neth

2lolg’épﬁ:dé91ll th%nXﬁQ &Bhtﬂ%& E‘;?_ga%cyl GAL boxlaﬁnurd'aesmzsh Iﬂlml}g Isfare
jn&mwmsﬁmmmﬁ AL BHCH T DG O3, BE, (GSkhda,

t h 3- b d
quﬁgﬁ%gﬁP%%gg ﬂ%ﬁiﬁ?kgf gn?S [Zc?glg?ﬁg}aﬁ1no)ethoxy]
phenyl) N[ 3-
h et h 3 b
e Ko i S P TR D ey

phanpiventyda)ly bcpytatle kilckhran 3 yilé hmmﬁecmr haxen de;

R is a heterocyclyl;

Riiz H;

Rris H;

R*is H or a Cy_galkyl.

OUne embodimenl of the presenl invention provides compounds of formula (I) or a
pharmacentically aceeplable salt or an i wive-hydrolysable precursor whercin:
R'is a 6-membered heterocyclyl containing at leasl one N in the ong;
Ris H;
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2- [ (am nocar banyl ) auzi no] - 5- {
4-[2- (di et hyl am no) et hoxy] phenyl
}-N-pyridin-3-ylthi ophene-3- carboxam de; 08 noy }jm]ﬁ
2-[ (am noear bonyl ) am no] - 5- (4- met hoxyphenyl ) - N-[ (3S) -
- met hyl pi peri di n-3-yl]thi ophene-3- 10 carboxam de;
2- [ (am nocar bonyl ) am no] - 5-
(3-[2-(di et hyl am no) et hoxy] phenyl }
-N-pyrrolidin-3-ylthi opheno-3- carboxam de;
[ (ami nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N-[ (3R)
I peridin-3-ylnmethyl]thi ophere-3- carboxam de; 15
[ (ami nocar bonyl ) am no] - 5- (4- net hoxyphenyl )-N-[ (3S) - p
rr?léﬁl n 3-yl]thi ophene-3- carboxam de; -
[[(Am hocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N-
(:R?):s picyalityl di n- 3-yl ] t hi ophene- 3- car boxami de;
2-[ (am nocar bonyl ) am na] - N-[ 2( di net hyl am no) et hyl ] - 5-(
4- met hoxyphenyl ) t hi ophenc-3- 20 car boxam de;
Pk eamodimeny df dikygsand iimehtidi fravidel cdtdpyhaiyionakatihkeldetéd from
ih §’1 thoxyphenyl )i h iophene-3 - carboxam de;
e F’eé'?mnocar bonyl ) am no] - N-[(SS) azepan- 3-yl]-5-(4-net
wﬂ%@@h%ﬁm&%ﬁﬂﬁnﬁﬁcﬂ oK eﬂﬁrlannno}cthnx%]phenyl[]( 39)

am nocar bonyl ) am no] - 5- (4 met hoxyphenyl
"hl“ HH?‘F“‘B”WHEHEWF‘G‘MF@EQS car boxami de;

z_[@mi:(oaﬁ | i ;pt h[?xgm(ﬁe&.yémﬁrﬂ;)aﬁdx@ﬁxﬂﬂﬁwﬁ%cd&:(,ﬁuyﬂ%bhm.z-

d|n 4-vy phene-3- carboxarrt’i de;
aid5ocar bonyl ) ani noj

}[{aéﬂ{oéarﬁﬁﬂ@%}iﬁ%w [ deRYhHohdhdky iy NG RG-S S AL hene-3-

xam de;
cafjogamidocar bonyl ) ami no] - N- ( 1- et hyl pi peri di n-3-yl ) - 5- (4-

2,[{%%%B&B@E%&%%-éﬁk%ﬁmg%gﬁ{}??fé@]ﬂag?ﬁﬁaﬁingﬁﬂ]tﬂ%pﬁ%}

2096 am noca

cartjoprggide] - Et hyl azepan -3

tert-})_ﬁH gﬁl@ﬁ%@@%ﬁﬁ%&ﬂ%ﬁﬁﬂﬁﬁ%ﬁﬁfyﬁiﬂjﬁ%@gﬁ(ﬁﬁgagﬁﬁ-3-

Ihien @ qathonyldimorykpiperiging-1Magiopgmei n- 4- yl t hi ophene- 3- car box
2oy a1 B PR e frpigphese >

ca:hmlemgﬂbi hi ophene- 3-car boxam de; 5

2 b ORPARARA ok 0 P 8L v
i e S
2 ot D kP B R RN - N pf por | ¢
(hydroe@netthtl fpherpiieiierhdne 3-asrbereaided e ;
2-[{aminocarbonyl)aminc]-5- | 3-[2-(diethylamino)ethoxylphenyl }-N-piperidin-4-ylthiophene-3-

2-
p
2-
y
2
[

carboxamide;

2-[(aminocarbonyl)amino]}-N-(2-aminocthyl}-5-(4-methox yphenylJthiophene-3-carbox amide;
2-[(aminocarbony))amine]-3-(4-methoxyphenyl)-N-piperidin-4-ylthiophene-3-carboxamide;
2-[(aoinocarbonyl)amino]-5-[3-[2-(diethylamino)ethox ylphenyl ) -N-pyridin-3-ylthiophene-3-
carboxamide;

2-{(aminocarbonyl)aming]-3-(4-methoxyphenyl }-N-(1-methylpiperidin-4-yl)thiophene-3-

cerboxamide;
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2-[ (am nocar bonyl ) am no] - N- ( 1- benzyl pi peri di n-4-yl)-5-
(4- met hoxyphenyl )t hi ophene-3- 10 car boxam de; tent
buty| NQV 2005
3-([[2-[ (at ni nocar bonyl ) am no] - 5- (4nethoxypheny|)
t hi enyl ] car bouy] ) am no) pi peri di ne- 1- car boxyl at e;
2-[ (am nocar bonyl ) am no] - 5-
[ 4-(2-piperidin-1-ylethoxy)phenyl]-N(2-pyridines
yl et hyl) 1 hi ophene- 3- car boxam de; 15
2-[ (am nocar bonyl ) am no] - 5-[ 4- ( 2- plperldln 1-yl et hoxy)
phenyl ] -N-(2-pyridi n4- 8.
erthyI)thlophene 3- car boxanude;
7. 1 - (4
[(helnyl bAoA %gcy mgﬂtpﬂélﬁﬂ?-ﬁt [ e raphdta TR Re-3.
nocar bonyl ) am no] - 5- (4- nethoxyphenyl) N—[(ZS) p

,»[@51 R O AR S BALIPERIACE, Sori di

}.rdmx)yhettlmnppheﬂdu@hem Boxhonaghéde,

2 R B aispiePny R o) Doyl B o igprone 3

cm&mx&mxbarboxan1de

o BT el P AR S >

cadﬂﬂ@hﬁmanocarbonyl)an1no] N 1- azab|cyclo[2 2. 2] oct-3-vyl

R 8 TR R S LI W

carboyph@ey| ) t hi ophene- 3- car boxam de;

ar bo
LR Ap T e RPaT ol Ly PSR e R ercrlo NSl iiphens-
mm@ﬁmﬁms— car boxam de; a 8 NOV 2006 =10
(arnlnocarhonyl)an1no] 5-(4-h droxyphenyl) N- (2- pyn
E-I(ﬂmmwn& #pmeL-Fi bR deEyERend 5 ippaidin-3-ylmethyl]ihioptiene-3-
carb@xfrbi@pd nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- (2- pi pe

raxi n- 1- erthyI t hi ophene- 3- car boxam de; 5
2- [(@W "‘W}ﬁmﬂxlhﬂrfﬁwwy}ﬂnpphma—}
cartofaigkd di n- 4- erthyI)thlophene 3- carhoxam de;

2-[ (am nocar bonyl ) am no] - 5- (4- hydr oxyphenyl ) - N- (2
2-{(ppinpefrbpn3lsrninphy£9-misihopinbeny BN- [ ywalidio =yl [thiophene-3-
CHJiﬁ,xgjﬁﬂgnnocarbonyl)amno] 5- (4- met hoxyphenyl ) - N- ( 2- pyri

In-3-ylethyl)tliiophene-3- 10 carboxani de;
ze[(@n{u@awhqwﬁumng]akﬂ[Mmm@qm@mmﬁﬂﬁdxmmy@mmmmpm}
[mﬂﬁm&ﬁﬂgpnethylplper7d|nﬁvyl)th|ophene-

2-[(aminocarbonyl}aminol N-[2-{diethylamino)ethyl]-5-(4-methox ypheny! thiophene-3-

carboxamide;

2-{(aminecarbonyl)amine]-N-[(38}-azepan-3-yI3-5-(4-melhoxyphenyl )hiophene-3-carboxamide;
2-{{aminocarbonyl)aminc]-5-(4-methex yphenyl} N-[(3R}-piperidin-3-y1]thiophene-3-
carboxamide;

2-{(aminocarbonyl}amino]-5-(4-methox yphenyl}-N-(piperidin-4-ylmethyl)thiophene-3-
carboxamide;

2-[(aminocarbonyl yammno]-5-(4-methox yphetyl}-N-pymrolidin-3-ylthinphens-3-carboxamide;
2-[{eminccarbonyl)amino]-N-{1-ethylpiperidin-3-y1)-5-(4-methox yphenyl)thiophens-3-

carboxamide;
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3- car boxamni de; 2-[(am nocarbonyl) am no]
- 5- (2- met hoxyphenyl ) - N- pi peri di n-4-yl t hi ophene- 8 b G045
xam de;

. 2-[ (am nocar bonyl ) am no] - 5- (4- et hoxyphenyl )-N-(tetrah
ydr of uran- 2-yl met hyl ) t hi ophene- 3- 15 car boxam de;
tort-butyl (3R)-3-({

[ 2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - 3-
t hi enyl ] car bonyl } am no) pi peri di ne- 1- car boxyl at e;
2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- (pyri di
n- 3-yl met hyl ) t hi ophen~3- carlsaxam de; 20 tert-butyl
3-({ [2-[(am nocarbonyl ) ani no] - 5- ( 4- met hoxyphenyl ) - 3-
2- [@h?%gﬁﬁ%%&ﬂwr bonlyl]} 5 g\?n}%%ﬁaarpmg RS LREREpheiBriophene 2-
Gﬂﬂe% oxyphenyl ) - N (pyri di n4yl met hyl ) t hi ophene- 3-

ar bonyﬁia) aﬂnq%%]]%] 5(((2' ﬂ&)%]%h F)ﬂdfl\_/q‘?%mn Q%%Q?ﬁbgﬁaqudﬂ’

2- [fﬂqxﬂlr:@gﬁ@tn@ngmmfjb{é,baﬁnnugphen]ﬂ}SN—plpmdm—4—ylthmrphem—3—carhuxmmdc

{cahak af'ﬂ:'f.ﬂ net h 0 [2-.(2th .

> [{%g{r‘} I'~--Thy t |o henecgL heggl @&Em%'x_ Qﬁﬂﬂg{é‘%ﬁ*ﬁo%" ramide;
tﬂﬂémbé i3§)33I-{)[Eﬂ(mh@ﬁwfmmﬂmmqﬁﬂ&ihimhﬁﬂﬂ] -3-

i Ga MRS diod TLROGASE © & Poxarni de;

2- [l'ams:panhd:nﬂ?ﬁm?dﬂwmmggmaﬂmﬂww&mﬁﬁw%m&%m
21 Rinps bt R EReT ?Dﬂg%aﬁp?Péfq%af;ayspﬁwwﬁwwwawhﬂne 3

carln}xamhr boxar ni dc;

e il Cafb%@%&”ﬁaéﬁéﬁ%% BN b (Z3i'
iclyllaetshmahopaukiiasiinalohli; [ (2 Turyl met hyl) | bi o eth

mel hoxyphenyl ) t uophene- 3- car boxani de;
E'Ifémlneaaw?w@awa 51[1 &%rpwe]t schamﬂ}mr@mh@r{wpynmnf@ (2-t
ylethyl ﬁ&]gyda}bdﬁgmagne car boxami de;
(4-am no pend| n-

2 (PR OB L6 P elbamirbyes 09 pptidngt

yletﬁylﬁhi) hePB¥loatoRAnide, 2- [ (en
nocar bonyl ) am no] - 5- (4- met hoxypheny] ) - N

2-[(prpngarbrmyBarming]-B-ape tirsn-A -t (hintttieapphosy)) Ibimplrme Sriadexamide;

T e S e

arbpxaTiigded nocat bonyl ) am no] - N- (1, 3- benzodi oxo] - 5-yi et by

}[{Mﬂéa@’bﬁ?&%ﬁ@‘ﬁ? ?t;lﬂa?hl %Qmﬁ-p%dln—il—jcﬂﬂuﬂp m;‘ gaer.b-::-xamida

am no

2- [(m@scmmnmha«yhehi&rl—)ue&a(ﬁhmﬂjqﬁx;z@i;emy.ln}l = YR SreCRLr

ar g.de;  2-
%{%vnocar bonyl ) am no] - N-[ 2- ( 3, 4- di met hoxyphenyl )
2-[(mhinytalbdpyljdmino) Hokypirenyphiiyl-NAbeRendin- AR Py@Idhie:e-3-

carboxamide;

2-[(aminocarbonyl}amino]-N-1-azabicyclo[2.2.2] oct-3-¥1-5-(4-methoxyphenyl)thiophene-3-
carboxarnide;

2-[{(aminccarbonyl)amino] N-(2-hydroxyeth ¥1}-3-{4-hydrox yphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)aminaj -N-(trans-4-hydroxycyclohexyl)-5-(4-methoxyphenyl)thiophenc-3-

carboxamide;
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2-[ (am nocar bonyl ) am no] - 5- (4- nel hoxyphenyl ) - N-[ ( 5- net
hyl - 2-furyl ) nmet hyl ]t hi ophene-3- 15 car boxar ni de;
22[ (ami nocar bonyl ) ani no] - 5- ( 4- met hoxypheny! ) - 1 8 gyoOY #D06
n- 2-yl met hyl ) t hi ophene- 3- car boxam de;
[ (am nocar bonyl ) am no] - N- (4-f | uor obenzyl ) - 5- (4- met boxy
phenyl ) t hi ophene- 3- car boxam de;
tert-butyl 4-([[2-[ (am nacar bonyl)am no]-5-(3
met hoxyphenyl )-3- 20
t hi enyl ) car bonyl } am no) pi peri di ne- 1-carboxyl at e;
2-[ (am nocar bonyl ) am no] - N- { 23 met hoxybenzyl ) - 5- (4-net h
oxyphenyl )t hi ophene 3- car boxam de;
2. [@robricRath ffoBthanrphanyldaN: ( 2- phen
[(oxyet hyfﬁ%? [ ophen~ ca%% %N{J@;MMJJ%E%%UMP"E“P’Q
Buxpmnids; nocer banyl ) ami no] - 5- (4- net hoxyphenyl ) - N

Hﬁ(ﬁ};ﬂ&b%@aﬁ. QH[] Sl R R R A T I 1y Sphene 3-
Gﬂr't[ﬂzaﬁd&hunocar bonyl ) ami no] - 5- (4net hoxyphenyl) - 3-

on an Lno rboxyl at e;
LB B O PR SeRE BBty ey seshne- 1 nc
caﬂidnm;cbhenyl )th| ophene- 3-car box am de,
e A e R A R
cart;pbc)mhiepphene 3-carboxam de 0 8 NOV 2006 -12 2-[(arni

2 P HU BRs A RPN 350 e iy

carioRimi@ghenc- 3- car hoxam de; tert-butyl (3S)-3-{
ocar bonyl ) am no
2-[(; mu%agl??ngﬂ T‘#‘H’Zﬁ’}@ﬂﬁﬂ?ﬂlbﬂe@ﬁq o-tegrameihjlpiperidin-4-yl)thiophene-

3-c:LRYdaprEdRF bonyl Jannno) pi peridine- | -carboxylate; 5
2-[ (am nocarbogg m no] -N-[(3S)-azepan-3-yl J-5-[4-[ 2-
2-{(praingeamby hemnhpnyl)-Nimpirdived-3itdapivos-deidexamide;

[(nSnb
AR il e s DR
carboRgdenoxy] phenyl } - 3-
bo ate; N[ 3-
(L T e D
thm} mnﬂmuu)quemyt—)-cmbnhﬂanyl Jurea; 10
el h
2-[ (g1 %éﬁ%&n%ﬂ%ﬁﬂl };5 %@%r on igﬂﬁ%%lll Bﬁf_ﬁ_relzt_g)g thiephene-3-
carbpyemidiii-di n- 3- yl j t hi ophene- 3- cai boxami de;
B 25 £ am no xyj.phenyl) -2, |
et B e e PSS £ (5 -
ﬂ]lem]cnlrbbn)d]ann1ﬁ@)ﬂie]1ﬂhbdpiaﬂmey13tc§ ar boxani de; 5-{
2-[1[2?121%@‘?1:r thony 3%(.116‘157}{492:16% yrf)elr\}%:;-;nmnk—b—%lnenaeﬂ?}%itgxﬁpl%{a%&-%- [
carbykmafde0) car bonyl | am noj t hi ophene- 3- car boxam de;
J-5-(4-nel boxyphenyl ) -2 {
[iwb%%rl?ﬁaﬁy&% @%%W#Eﬁﬁﬁ}hﬂﬁWfﬁwi)é‘ﬁéphﬂ“ﬂ-cﬂrhnxmdﬂ.
2-[{am.lnﬂcarbnnyl)amno]d—(d-madmx}'phenyl}-ﬁ[}(}mxeny])emyl]mmphana 3-
carbogamide;
2~[[an1'u1unarhun}rl}aminu]-5—(4—me,thDx},rphﬂn}rl}-N—{E—lhienyhnelh}rl}U1i0ph-:ne~3~cﬂrbﬁxmnidﬂ;
N-[3-(1.4 —cliazepan—1—ylc:arhun}rl)—5—(4—methoxyphenyl}}ltﬂﬂn}rl]urea;
2—[(mninuca.rbnnyl)mnjnu]-N-(E.—mﬂmnx}remyl)—S—{4—methuxyphenyl}lhinphent:-3-ca_rbnxﬂmjdc;
2-[(nmjnu-:arhDn}'1}a.mino]-j-(tl-hyrdmx}rphcnyl)—ﬂ—(z—I:l11'::nj_.']_mnﬂ1yl)minphene-S—ca:bnxanﬂdc;
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3- car boxam de;
5-3- [2-(diethylanino)ethoxy]phenyl]-N—pipcndlrhS
(pyrazi n-2- ylanrino)carbonyl ] am no) NUV Emm
ophene- 3- car boxam de; 20
2-ani noet hyl ) - 5- (4- met hoxyphenyl ) - 2- {
[ (pyrazi n-2-yl am no) car bonyl] am no) il uophene- 3-
car boxam de; 5-{4[2-(diethylam no)ethoxy]phenyl ]
-N-piperidin-3-yl-2- [ [(pyrazin-2- yiar

I no) car bonyl j am noj t hi ophene- 3-car boxaaude,;

5- (4- met hoxyphenyl ) - N- pi perLgjn-4-yl -2-{

[(pyra2|n 2- yIan1no)carbonyl]anuno}thiophene 3- 25

@XM IR Mt -

3 [2 (di €l hyl ani ntg%tet he [Eﬁlﬂ%)(l ]'-‘-5_'1}'9 -5-(4-methoxyphenylithiophene-3-

car azin- 2- y]an1no)carbony]]an1no }-

}[gmirfﬁbﬁﬂyﬁ dﬁﬁ:ﬁ w{ﬁg@kﬁﬁgﬁ%j‘w%gﬁﬂg n[y Lﬁ}eﬂ}d}aﬂ]yﬂ[luup)ﬁgna%-carboxmde

N-(3-|[|;4pz1np pemiding | -yDearbdniidy £z (29 Rhyydnainelethox y]pheny! | 2- thienyljurea;

2 L B A R N PR B B migitproptine. 3

carfokpyida2i n- 2- yl ami no) car bonyl ] ami no} - N-[ (3S)-pyrrolidin

e T e ?ﬁ-@%ﬂwwmwﬂmm
3-carbmetasplide; 1P- pyr azi n- 2- )él urea . 4- et hoxvoh

-1 3- - on
2 QR AR by ralionl SAfRaPa RS- choeitorymnsany rogbene 5
carbfoxfrgide; 4- mzet hoxyphenyl ) b2 {I ARG
2 AR R, MR S ek savipheropatosnice

z[(mrhzbw Dadinof-N-[2-(3,4-d -
- 1 4- [ng JI( di eut hyﬁ a{[m né?"’él{l?]"ﬁﬁ"gﬁgﬁﬂﬂ 7 (g-mc{h oxyphenyDihiophenc-3-
‘mﬂ%%ﬂ?&32|n 2-yl anuno) car bonyl ] am no) -
2—[(&@&@% &RMBPRYA HRIHo r I
%W g?etﬁyran1no e?ﬂ% ﬂ??%&gﬁhﬁ?w£2?g&ﬁﬁ%¥g@£ﬁgP%%5~
“E“TK phene 3-carboxy]ic acid-(S) 10
2- ﬁ'hiﬁ&.r 7\
I akfingnaninb RS ﬁnel,hn:arphﬂ}y[l (géfyndm—ﬁ m%;hglllLHJuglng—ﬂ

((anlnocarbonyl azepan
ﬂmtﬁwwy Beienyl ) | hi ophene- 3- car hoxani de;  2-

z[{hﬁxaaeaﬂﬁsﬁtﬁﬁﬂxmqggaﬁgg,lga%zgg.sh@é&ﬁﬁy}@ghﬁe%mh%ﬁ%s&;mm

%&ﬁfﬂﬂ@@iﬁgﬂm? c F'?’é"?"(tc ar boxar r udc;

(am’nocar am noJ-? 9. benzyloxy)phenyl]
2-[{qqu[1mpnIjj)l:pmn1]bﬁl{ﬁlﬁ}ﬁﬂiﬂ}[j’ﬂtt]Qﬂhﬁ-ﬂﬁ—nﬁﬂmﬁﬂlﬂi@l}lﬁbﬂﬁu&}caﬁuxamide;
2-[(aminm:arbnn}r])amjno]'-5—(4~mf:thm{}.rphen}f])-N—{E—phenox}reth}rl)miuphcn&ﬂ—carboxami-:]s;

2-[(aminocerbonyl)amino] -3-(4-methoxyphenyl)-N-(2-pyridin-2-ylethyl)ihiophene-3-

-{
i hi

c
[
[
i
N- (
p

carboxamide;

Legi-butyl 4-([ [Z-[{zminocarbonyl)amino}-5-(4-methoxyphenyl)-3-

thienyl]carbonyl }amina)piperddine-1-¢ arboxylale;
2—[(ﬂmjnl:-carbnnyl}a.min::-]—N-(4-me:Lhux:,rbc:nzy!)—5-[4-1ncmnxyphanyl}ﬂﬂuphanc-ii-carhux armide;
2-[(aminocarbon yl)amino]-5-(4-{2-{diethylamnino)ethoxylphenyl) -N-[(38)-piperidin-3-
ylJthiophene-3-carboxamide;
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- One enbodi nent of the present inventi on provides
conpounds of fornmula (1) or a 20 pharmaceutically
acceptabl e salt thereof for use as a nedi camentl 8 H6Y 2006
enbodi nent of the present invention provides compounds
of formula (1) or a pharnmaceutically acceptable salt
thereof in the manufacture of a nedi canent for the
treatment or prophylaxis of disorders associated with
cancer 25 One enbodi nent of the present invention
provides a nethod for the treatnment of cancer
conprising adm nistering to_g human a therapeutically
ef fective amount of a compound of fornula (1) or a

2- "
S T E T O A L At

ﬂhhﬁ@%@ﬁﬁﬂ@ﬁmwheﬂﬁreatnent of br east cancer col orecta

e 0GP PR Aokl RS >

Ullmy]m;ttwﬂml]@ymamendmtdmmgxﬂatennpound of Formula | or a

' table hereof. 5 One
}ug%§%%$ﬁ§ﬁ® e ofﬁﬁﬁ S |¥3§Atﬁ%h provi des a net hod
(diaﬂiyianﬁa@bmugﬂpiwplqnudweneaﬂmrﬁumﬁﬁe; ng to a human a

TN TN M R AR,

mmammmﬂMﬂﬁmmmmﬂpﬁhﬁdﬁt&aﬁﬂh;wmﬁent|on provi des a net hod

NS R ek -6 BRaP b L o

S-lmﬁﬁ@hﬁnﬁﬁ&hxﬂbmﬁﬁ%lw ﬁl}l&n@*ﬂd}?ﬁwﬁﬂﬁﬁﬁﬁt}-ﬂ-@m

i nvention provi des a net

t t
Fﬂ?%EM%LQEFP@%Fﬁ@ﬁgﬁgggiﬁgect|ons 15 associ at ed mnth :
5-{mmhﬂﬁﬂnﬁkﬂhﬁﬂpmm } 0 Sl 2292 by imn J}&ﬁﬁud}ﬂaﬁﬁ%@&?gas}-

such treatnent a herapeutically effective anount

mﬂﬁméﬁﬁbﬂﬂhﬁP%ﬂﬁﬁdﬁﬁWFﬁm@I) ors pharmaceutically
5- {:ﬁfﬁ@ﬂ&ﬁ%ﬁnuﬁ@,bkﬂyﬁyﬁq&wmaﬁpﬁ [?%)rp&%rpﬁ t he

resent” i nvention provides a [ 'ue
Flﬂtﬁmébﬁ@aplaﬂ]ﬂ@nfrlﬂmmﬁﬁ-eﬁbﬂwﬂmf ecti ons associ at ed

5 S50 £ RO 5D e

3-cagpoxgmidshpound of formula (1) or a pharnaceutlcally

PSRRI gt

- ylargiomjsarb o il lamie) tiephsierdycarBéxamidgeonpound of for nul a ( 1)

-GBS TR ATt RN B T ipoledfio R O ene -

cartpaumidey | dlluent or excipent. One enbodi nent of the

5- {£tﬁ@%ﬂgg@' iR ']plP M S e AR 2SS ey Azir 2
].r]am_mn)c:arhunyl]ammn] thiophene-3-carboxamids;
5-(4-melhoxyphenyl)-N-piperidin-4-yl-2-{ [(pyrazin-2-ylamino)carhonyl]amino }thiophene-3-
carboxamide;

tert-buty! 3-{ [{5-[3-[2-{diethylaminc)ethoxyiphenyl |-2-[ {{pyrazin-2-ylamino)carbonyl]amino } -

3-thienyl)carbonyljamino ) piperidine-1-carbox ylais;
5-{4-[2-(diethylamino)ethox y[phenyl ] -N-piperidin-4-y1-2-{ [{pyrazin-2-

ylanunojcarbonyl Jamino} thiophens-3-carboxamide;

S e e e s e . =T O e ——e s AR e e T T e et R e A i = adrfaa e e eTar oLl
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compound of formula (1) or a pharmaceutically
acceptabl e salt thereof, which conprises: 3Dﬂ§g) t he

reaction of a 2-aninothi ophene shown bel ow as % @rNaY 2006
11 B NOV 2006 -15d "M NHz Rs Il wherein the
hydrogen at the 2-amno position is displaced to form
an am de, shown as fornmula IIl below D W rS NH5)

111 wherein the nmethyl ester is converted to an am de
utilizing the desired amne in conjuntion with an

al um nate organonetal lic conplex, to give the product
shown as formula |V below .@NRIR2Z H NFi2 ft5T Ifl
IV wherein the anode is converted to various

T A e T R T ol
yilutenhems-Soarborainide: 0 NR R2 S H NHR R5" 15V 0 0 NOV
e B T B R PO e R P,
N-[36i{3-amplogymaicien I yhedsbonycc@pha bbxyphdnyl e thizn vl -N-pirein-2-ylurea;
tert-ﬁ}fﬁrﬁ {[YSS @Dﬁl&hg{ﬁnﬁggyﬁgﬁ—{ f[ﬁ]ngzﬁ]ngz-ylamjnajcarbun yi]oming }-3-
thiemyl)carbonyl]amino ) piperidine-1-carbox ylate;

tert-buty? 3-[[(3-{4-[2-{diethylamino)ethox y]phenyl }-2- [ [(pyrazin-2-ylamino)carbenyl Jamino ) -
3-thienyl)carhonylJamine j pipenidine- L -carhox ylate;
5—[4—(2-din:th5r]aminn-sLh-:}xy}—phen}rj]-?.-(3-h}rdroxy-uma)-ﬂ1iuphene-fiacarbm}r]ic acid-{8)-
piperidin-3-ylemide;

2-{(aminocarbonyl)amino]- N-[(38})-azepan-3-y1]-5-(3-methox yphenyIihiophene-3-carhoxamide;
2—[[aminucarh-un],rl}amiuo]—5—(?.—hydmx}rphenyl)-N—[BS}—pipaﬁtlin-?.--}.rl]thinphme.—ﬂ—
carboxaride;

2-[{(aminocarbonyl)amino]-5-(3-methoxyphenyD- N-[(35)-piperidin-3-yl]thiophene-3-
c:arb-oxamjdf:‘.;
2—[(anﬁn-:n:arhun],rl)amina]—ﬁ—[Z—{henzyquy}phanyl]—N—[{35}~pipmidjn—3-yl]lhinph3na—3—

carboxamide,

One embadiment of the present invention provides componnds of formule (D or a

pbarmaceutically acceptable salt thereof for use as a medicament.

One embodiment of the present invention provides compotnds of formula (5 or a
pharmaceutically acceptable salt thereof in the manufacture of 2 medicament for the treatment or

prophylaxis of disorders assoctaled with cancer.

One embodiment of the presenl invenlion provides a method For the reabment of cancer
comprising adminisiering to 2 human a therapeulically effeclive amount of a compound of

formula (I) or a pharmacentically acceptable sall thereof.
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manuf acture of a conpound of fornmula (1), O NRIR ANH2
5 Br SNH VI The definitions set forth in thisl]§ NOV 2008
application are intended to clarify |ens used
t hroughout this application. The term "herein" neans
the entire application. 10 As used in this
application, the term"optionally substituted," as
used herein, neans that substitution is optional and
therefore it is possible for the designated atomto be
unsubstituted. In the event a substitution is desired
then such substitution neandd4that any nunber of
hydrogens on the designated atomis replaced with a
Ofd @etiddient bOMR: plegerit ﬁﬂhﬂﬁh@ﬂw@feﬁuﬂmﬂﬁﬂ%{ﬂ (HE Gediiid of hast
15 norma| val ency of the de |gnat tomis not

camegl, CRIGERE ! caafid: PRERD ST B (PR Swell F%a ChnSETy Ml hant hyain tamors,

smcalh@mn@zamﬁmmsimﬁﬁﬁms ifistédi8Na GonfptRsd bit fabRlla i SrLketo
=0), then 2 hydrogens on the  atom are

(i.e.,

phagmggrugiedly acespiabla salé Gsreofuch substituents are as
follows: hal ogen, nitro, am no, cyano ,
trifluoromethyl. Cl-6al kyl. alkenyl, alkynyl, It

%ﬂ%ﬁaﬁh@ﬂlmﬂnaﬂﬁ@{ymsemyﬂmmwyhmwmdw treaag soregt by

o e sf‘“% i Promalh 0o et iy e

Ihﬂreqﬂnmd @HOG- oL aely| ) - CHO. - Nal kyl,  NH CO- ani no,
-N-(al kyl) - COamno NH- CQal ky], -N-(alkyl) CQal ky],
-carboxy. -amdino, - CO am no, -CO alkyl, CCEaIkyI

ey wstpidonent Gathik yiesenSIﬁEﬁﬁuwn gmytrid,e.s a Sethet lof Lra:almg cancer by

senf BB S U by o e il SRR BR P Rerproe s

memmﬁhmpEERWHdmuﬂﬁﬂgm@hkyl het erocycl y],
-aIkyI-NH-cycIoaIkyI, -aIkyI-NH-heterocycIyI,

_al Kyl -NH 25 al kyl - OH, - O(=Q) OC( Ckl 3) 3, - N( CHB) 2,
ﬁﬂﬂﬁﬂﬂﬂﬁt of thk iﬁ)ébenNhivéﬂﬂ@ﬁ lproviiz$ & ERea iy the I.rﬂa'r_menl of mfections

-aléﬁg-%r gpﬁ@#ﬂﬁ§€¥l 5benyl alg%E§50|%F% % -~
mampe@kdanw HEHIRAGE buiabigy af Dcdingiieht &FBEnula &Y o Jpﬂahﬁac%&tcﬁﬂ%h&@plabla

aftached to a ring the substituents could al so
sall @ ted from vicinal -Q(al kyl)O, vicina
-OC(hal oal kyl ) O, vicinal -CH2Q(al kyl)D-, vicinal
-S(alkyl)S- and -Q(al kyl)S-. 5 A variety of conpounds
- Gnp erphodizicas efhe prsseaniny S ORaTPvisles 3 molhed Harrthe praphyfaxis reatment of
infeRRIRESdifeObith SdnBiTBMPRERS éc&nﬁj@feﬂﬁg to W ¥oePih GE&IHE such treatment 2

i nvention takes into account al such conpounds,
therapgeticaly pffective amonnt of a compound of fnrmu]a (D or a pharmacentically acceplable

salt thergof.

One emhodimenl of the present invenlon provides a pharmaceutical composilion comprising
a compound of formula () or a pharmaceutically acceptable salt thereol together wilh at least one

pharmaceutically acceptable carrier, diluent or excipent.

One embodiment of the present invention provides a process for the preparalion of a
compound of ferpmla (I) or a pharmacentically acceplable salt thereof, which camprises:

(2) the reaction of a 2-aminothigphene shown below as formula [
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cis- and trans isoners. R and S- enantioners,

di astereoners, (D)-isoners, (L)-isoners, the r{pg enm§ 06

m xtures thereof, and other m xtures thereof, as belngF

covered within the scope of this 10 invention.

Addi ti onal asymmetric carbon atons may be present in a

substituent such as an alkyl group. Al such isoners,

as well as mxtures thereof, are intended to be

included in this invention. The conpounds herein

descri bed may have asymmetric centers. Conpounds of

the present invention contgsning an asymetrically

substituted atommy be isolated in optically active

orracemc forms. It is well known in the art how to

prepare optically active forng B ch as 15 by

resolution of racemic fornms_gr By synthesis from

optically active star erials. Wien required,

separation of the rd iHal can be achi eved by

met hods knowps i n the hny geonetric isoners of

ol efins, C=N"doubl e bands and the |like can also be

present in the conpounds gescribed herein, and al

such stable isoners are contenplated in t he present
whejrgy BathiydmpgenGit theghgminp gosiliopde fispleded 19 Somen smide, sy as formula T
neldoPmpounds of the present invention are 20 descri bed

and may be isolated as a mixture of isoners or as

separated isoneric fornms. Al lQchiral, diasiereoneric,

racem c forns and all geonetri¥—ckeneric forns of a

structure are intended, s the specific

stereochem stry or i mis specifically

i ndi cated. When a b ub tuent is shown to

cross a bondg two ato a ring, 25 then

such substituent may be bondedgt©o atom on the

ring. Wien a substituent is Iisted MAthOUt i ndi cating
the atom via which such subkti tuent is bonded to the

ek e et P AP ol S B e AR i fpion i

am Ellumn:lla ogammnatalic omepled, to gvibst poten tByvano/fomulaly kidwes
are pernissible only if such conbinations result in
st abl e conpounds. 30 0 0 NOv'R096 . ;18 As used
herein, "alkyl" or "al kyl ene" Jséﬂﬂﬁfone or as a
suffix or prefix, is intendgd cl ude both
branched and straigh Nal- sakug d .aliphatic
hydr ocar bon groups biving frém 1jto MB carbon atoms
or if a spechfie sef of carbon atons is provided
then that specific nunber would be intended. For
exanple "C 1.6 al kyl" denol*es al kyl having 1, 2, 3, 4,

r: .

o g DB SRS BT ol el S5

varipusijsfcydnantes oyl the ps@hmtﬂhwh as forrwelt W Helgyent yI and
hexyl . As used herein, "Cl-5 alkyl", whether a
term nal subs tituent or an al kyl ene group |inking
two substiruents, is understod@d to specifically
i nclude both branched and str & wehai n net hyl,

ethyl, and propyl. 10 As us ifq "aikyl hydroxy"
T’Zghain or branched

represents an al kyl
nPpvber of carbon

as defined above w

atons with ng_gy dr oxy dﬁoups

Vv
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attached. One such exanpl e of aIkyI hydr oxy woul d be
-CH20FL As used herein, the term "carbocyclyl" is
i ntended to include both alicyclic and aromatif g F%v 2006
ring structures wherein the closed ring is nmade o
carbon atons. These may include fused or bridged
pol ycyclic systens. Carbocyclyls may have from3 to 10
carbon atons in their ring structure, and often have
3, 4, 5, and 6 carbons in the ring structure. For
exanpl e, "tom carbocyclyl"” denotes such groups as
cycl opropyl, cyclobutyl, cychgpentyl, cycl ohexyl,
cyclopenta-dieneorphenyl. 20 As used herein, the
term"cycloal kyl" is intended to include saturated

r avi t he specified nunber of carbon
g‘t“o gﬁ'gmgﬁg%‘é’f :Engé)Prﬁ%tl ipvratien Eevides Lhppicdd e dopphuad yé Fampula (V)
hMﬁﬁr@H& pharEi’aﬁJuﬁEﬁI@qm &bpﬁhllﬁ}‘ Ll.élﬂrm&]l)rtﬂélﬁﬁ %Dchumm in e

carbon atgons in th elr ring structure
BPE?@FQBP§““WBW§mQﬂfﬁﬂmgm(ﬁnd 5 carbons in the ring
structure. For exanpk§ "C3-6 cycloal kyl" denotes such
25 groups as cycl opropyl, cyclobutyl cycl opentyl, or

MA"RAl kenyl " or "al kenyl ene"
Is intended to in e fromm2 to 12 hydrocarbon atons
of either a strai

' [ r br@hched configuration with
Il e bonds that nmay occur
at any stabl e point  alohly th ai n. Exanpl es of

one or nore @&x

"C,.6al kenyl" include, but 0 8 Nov ZC0O5 -19 are not
l[limted to, 1- propenyl"”’1 2- propenyl 1- butyny],
2 butynyl, 3-butynyl, 3-ruethyl - butenyl,

&kntenyl 3-pentenyl, hexenyl. As used herein,

" aft R pRHmIOEE set Sprfhyin isepplicatmniant inrded tb eIa.hﬁ_,Qwhﬂ:&Jséd [BFBughout

ngmﬁg hﬁgﬁgﬁaﬁggﬂ"gﬁm%w%ﬁ’one i ther a straight or

branched conf | gur at i r:ﬂrii'ﬁ'ile car bon- carbon
triple bonds that nay occur at any stable point along

th | f aIl ude but are not
3 ﬁ]s%i%gn?gn%éﬁﬂ%ﬁﬁ 1ﬁ %{aﬂ}r n%s’neﬂ%yqs used Rsgging mgans that
subsg;g? ip ey lionaBaryl thyrafpls umipnmgfdta ﬁfﬁ&]eﬂgﬂd&f@alllﬁrﬁ e unsubstituted. In
nt.enae 0O nNean an a
e oy SUEH GO} HbiveptRep PERLES it it s berof hydrogens on
the deyigrietzd| dkoph is rEpdmﬂha&& &Elaaidﬁyﬁ{iwﬂk ‘ﬂﬂiﬁdﬁlféd grélip), BdGnePihe he

normf %It[ﬁp_i {l‘%r, :?W edtagvg%éd ¥ gq%)éé ggqti ll'l):/lt the substitution resulisina
stah]@; mmthtFpk aﬁxﬂp}é whenChsabamiaPKhelayL =0). flien 2 hydrogens on the
ep y yl,

t cIohexerthyI cyc 0
o B R Bgy P %@'ﬁ%ﬁwf Bgws:
halogey Glited exyric) e gy, mfnmsadnseh ey BEQP u
hy hegﬁ cycl o Ikené rg?ergﬂgg %kﬁl?%gﬁﬁ%.ﬁﬁ%ﬂwlamnxm
T’W HUPHCHy Cﬂizé%ﬂkﬂriéﬂc@kmaﬂmmmﬂr

phen qOOER), b oMLy, NOLHS, Uy

rbons?l\ingﬂl;l ﬁpﬁused L?gléﬁgﬁy yC I{ggﬁﬁniﬁﬁl%”}éﬁgr Halkyl, -

a’F‘lﬂﬁ'g- Gk} ﬁpr?guwdﬂﬁc@mﬁw @?mm@a&kﬁmaxﬂ edSitiino, -
CO -TRERON-C e vin

Mﬂf -0 a9 COLMN el I8 SErREnYh SRS, BBt -

SOz -alkydprlfopylaminoce plaany). enjsae dechdiyox yplieay) iribddsdxy b
halopHériy!) cdloAtk| e Oi1y), lkyl NHL-cycloalkyl, -alkyl-NH- heterocyclyl, alkyl-NEL
alkyl-OH, -C(=0)OC(CHs)s, -N(CHz:, -N(CH;CHa}, -alkyl-NH-alkyl- heterocyclyl, -alkyl-aryl,
-nethyl-phenyl, alkyl-polycyclyl, alkyl-amino, alkyl-hydroxy, -CH;NH-atlyl-heterosyclyl, -
CHNFICH2CH(CHs),.
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(an aromatic or heteroaromaric group). As used herein,
"aromatic" refers to hydrocarbyl groups having gne or
more 25 pol yunsaturated carbon rings having aﬁbﬂaﬂm% 2016
character, (e, & 4n + 2 delocalized el ectrons) and

h conprising up to about 14 carbon atons. The term
"aryl" as used herein includes 5-, 6- and 7-nenbered
single ring aromatic groups that nmay include from
zero to four heteroatons, for exanple, benzene, fune,
I m dazole, 30 isoxazole, nicotinic, isonictinic,
oxazol e, phenyl, pyrazole, pyfazine, pyridazine,
pyridine, a a NOV 2006 -20 pyrimdine, thiazole,
t hi ophene, triazole and the |ike. Those aryl groups
havi ng heteroatons in the ring structure nmay al so be
r efléthe ecledtion ématthitetles o dny IHE sabstiivest: enmd aBB b Sdtected Fhen:

[ c tituyted._ at ope Qr mpre ring
iR e SBE R e o GlEhdr s L bove:
-S{alkyd)S- ted +ChAVPE-. al so i ncl udes pol ycyclic ring systens

having two or nore cyclic rings in which two 5 or nore
carbons are conmon to two adjoining rings (the rings

ar e vird¢sad comp@smdk invhe F&béh[ et 1RAShay RREinYarticlfr bddi@Fic or
|s ar o, t|c or exanp t he ot her cycllc rings can

°é5“é‘§FE‘F c#‘*‘sl’fﬂw&%aﬂq@a fkcg into gepeynb all kiphwpmpowndyiscluding

ms-aﬂaﬂ&m fmﬂacx@maﬁ ioaerd BlbErefhth D -iBfhas,
s - aﬁgll Eid{substltute Eﬁ Q%l the

to 1.2, 1,
fﬂﬂﬁrﬂgg BRAHES Bpapof. ﬂ%?‘"@')@ﬁ‘ﬁﬁlf@ Lharpes, a5 eg cavepeddvivhin 1he scope of this
inveRkibh. YARS SRV R e Gl SRR t%gﬂ@%@ﬁqn #Eifbstivent Sl.lifh go.an alky)

synonynous. 10 As used herein term eteroc
groggy AlhRch ey gsevellps migres rﬂw@gnﬂ aee inpepflat 1o be maamed mghm

invénfBi. ahB A EpIRAOYALR B&scﬁﬂagi e i gsémﬁéu%: [_Janpfnungp af the

one or nore hetcroatons,
Pfcsﬁﬂ imvestien @ntamnpary asmﬁmtdq:elly suingx Bled Biotruney lamlulated in eptically

t
pr ef erﬁg{ﬁ é B %ﬁ R"%'?Po%rtgﬂ i ilmr‘f"éEs? %@e@gg% al“B“" forms, such as
by regodiion uﬁuyme fm @r by e;d:umms Iﬂ&m,ﬂmajll}rrzﬁﬁﬁhtarﬁﬁmmaleﬁhlm%m
1"?"111‘5}?!QS Sa#;u:g[ﬂﬂl%f ﬂ]%u lﬂlenlcg]%% g acﬁﬁefcﬁl@y btédsg@g\ltj.g ?n ggy Moy

cont nore
geomettiy :ﬁpm}arsclfsybﬁh&% KN dlﬂnb]elheﬁ:ﬂ aedihd ke doh AES bel pRStL At

b d b
cor Q5 BerP e R M ol St Prefrom Bt e en

~ invenfion. Ipigand trana ign‘:-:yndmﬁﬁ RBomerd of he geMpdundé SRhNEERROMYEHh are

des nggdo ti oq}glt]%ﬁ! E guaj E{r&néhzed f-E)*IJ%&SIaS ur:]qqtht o?:o}m]gshi}lchlml
dias h&tuemqyaﬂewuc RuteAM% | IgeohnbEB idohRSE fotfs DEA ARRIA S Hidhded.
cent to gne anot her. Exanples of heterocyclyls

cotefie g e Bigteoiieanitip orpomete dom o sberiisnhagispied
2- pyrrolldonyl 2H, 6H 1, 5, 2-dithiazinyl,

ZFH%E rrol yl, 3FI -i ndol 4- pi peri donyl .
?1/5 '63?118 a SmU&lWhﬁfel/{ﬁTW|magg bgndjconnesting two aloms in a ring,
men%uﬁrimlﬁ%%hf‘?ﬁ bon@ed io%nd }ﬂmn ﬁ?lﬂphﬁ%ﬁ"é@?&%ﬁéd%Pﬁ’lmlaﬂ without

azepane, azirl di ne, a200|ny benzi

indig3ERg He pisTLTi2 “’B@hi@?ﬁﬂﬂwem isdnndedit @Tﬁ?uﬂﬁaﬁ}ﬂhﬁ compound of a given

zt h
fm&ﬁglg{l %ggmﬁﬁwmlbrgﬁ’z%tﬂ%t raz o% arf:'ba%geh“z%@%gu%% {§ft. Combinations of
Subs @AM SRS TvBdssare prEmisbiblel okl bushybmbinaida robi i siable

compounds.
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4aH- car bazol yl, b-carbolinyi, chnmanyl, chronmenyl,

ci nnolinyl, diazepane, decahydroquinolinyi, fg NOY 2006
28, 6F1-1,5, 2-dithiazinyl, dioxolane, furyl, 2,3-di
hydrofu ran, 2,5- di hydrofuran, dihydrofuro[2, 3-Db]
tetrahydrofaran, foranyl. furazanyl, honopi peridinyl,

30 i mdazolidine, imdazolidinyl, imdazolinyl,

i mdazolyl, 1Hindazolyl, indolenyl, indolinyl, - -
----------------------- 8 8 NOV 2aa6 -21

i ndoli zinyl. indolyl, isobenzofuranyl, isochromanyl,
i soi ndazol yl, isoindolinyl, ﬁ?OIndO]y]

i soqui nol i nyl , |soth|azolyl |soxazonI nor phol i nyl ,

”ag:[“ h%%d' DYl @ GE ANALQH §Qulnot v surﬁxon’}%‘?eﬂz Ui¥leded 10
inclideyoft m:&gibchm sjzrhlgﬂu,—&aﬁr saMdledbdphatc, hydruica:hnn groups having from 1 to
1, 3, 4- oxadi azo oxazo rane
12 c3ibeh 31omioR ﬂﬁB%ﬂ?{#ﬁddwﬁfw ﬁﬁ&ﬁa ‘%PTHY/‘PE’J %%ﬁléhﬁfﬁ@f ¢ number

wouldd mwﬁdﬂlﬂﬁm&ﬂﬂb gl m@ﬂemm 1 RhaRat Ja.laaal ¥} 6 carbon atoms.

phenoxat hi.i ny phenoxazi al azi nyl
Exﬂawlfé PB%FHWGI"%lﬂ%ﬁ%ﬂﬁyww%wemplawnww PPy darpyl, n-buyl, i
I:mty‘} s@b—ﬂ@tﬂrl r xylPXE 842l hereRY f¢ Qleidi N¥hether a terminal

yrroline. i ne,” pyraziny], pyrazolidinyl,

suhﬁsylrﬂa&%n ﬂinﬁwﬁenwwaz Enking twa subssisgdnisy is indagslppdiocpeciftaly include

P t yA ridinyl,
bo oi%%%ﬁgeﬁﬁghﬁﬁ?ﬁM%?$? aVﬁ Q%$$J?¥udlnyl

yrrolldlnyl pyrrolinyl, pyrrolyl, yr|d|ne

G058} 0] Lo s b B e

deninest abahy dito fha Amippted nuebeeifyrdibon etoms Withe@pe or more hydroxy groups

anm%ﬁlote¥§%ﬁ§%88%%$ﬁo %&Pﬂﬁgtﬁﬁygpgﬂﬁhladla2|ny]

1,2, 3- thladlazolyl 1 2, 4- thladlazolyl

tlhl%’asg% R %hl enyl a;qnﬁ?“iﬂo{q i %ﬁ%%q‘"ﬂ? E‘Hgﬁﬁ Ifﬁ"l’ %‘f‘fﬂmma"“

ringtshh ames Whﬂ'az(lﬂhe)dluseﬂ fng nhﬁmxolf r.:arbdm dtdad) El‘hes‘erm@zsnﬂwa fused or

.1 triazol “tri yA
eniagepolianbit SGeY. Carfoifiin ettt cup fp SB3E Fotib in o i
slruﬂﬁmpﬂid}tm)tﬁhm@: 3g¢|(:ﬂdarllduse.&mrism|&tmget&udmfl Efl'of: bimpll ; &{‘055

exa , C oa s, cycl oal kenyl s cyc oal kyn
carbgeyiY %&%#Lwﬁ&%f £ pyriaphiLicyeliesni ciplobo
cydﬁ@ﬁﬂ@ﬂﬁmﬂﬁﬁhﬁ@ﬂnbn to two ad10|n|ng rings, for

exanpl e, e rings are "fused rings." Rings that -

are. joined through non-adjacent atoms are terned

" bz deeitherdid, DSe mbEa§R o Rkylt Ry !E:hMﬁﬂ fHe1ubb €arurei?8 in gmups, having .
pol cle can be substituted with such sub stlnen§
mﬂ%%@é TUpRhsT

aipns; Bhesa pupinclude furpd gebridged pklw:fchc systcms
Preigféd é‘ﬁéiﬂﬂ]k?ﬂs 'ﬁ@ﬂ:)ﬂ'um §|LA‘ Yﬁ‘&@:bnn%ﬁé’iﬁlll@rl ring BWAE e ﬁ/) hnd more preferably

am no sul fhydryl, 1 mno, am do,
have gy doapl 6 Céﬁbﬁ@rm e Sirg¢tare. EIUIGFEWEJ#- "Qeﬂ@h@lk}fl' dﬂﬂﬂt’-‘-s such
Lde C romatic or
g eté%%a?“mgﬁhﬁmﬁgagt?£EE%£% &%%ﬂm%awpthe l'ike.
Exanpl es of such brldged heterocyclyls i ncl ude

b“
e S R 0 R K R R BB 212 ycrocarbon
aton?s&fAﬂhﬂnssuialyﬂmebmcﬁeﬂenﬁf@umnuamuhemc Ofmummnm(m-cmbﬁleﬂmhle
oG5B SR IEH R o b 2 ol e,

limted to hydrogen,
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al kyl, cycloal kyl, al kenyl. aryl, heteroary], aralkyl

or hetcroaral kyl _ Exanpl e of the am no group @$IEH§

but are not limted to NHz, ntthylam ne, ethyla 2006
di met hyl an dne, diethylam ne, 30 propyl am ne,

benzyl am ne and the like. --- - - ----------- - --
---------- Q a NOV 2606 -22 As used herein, the term

"am do" is art-recogni zed as an anuno-substi tuted
carbonyl and includes a noiety that can be
represented by the general formula O R ~LNr I R 5
wherein R and R are each inggpendently represented by
but not limted to hydrogen, al kyl, cycl oal kyI

are AbKBRYdd w0, qtﬂfbpm@?égr%g}ﬁﬁ-b&%{lﬁ PB%SA)X B’I?uﬁ Y yla%tggl-}butenyl

het er oar a] Kyl , Form
2-prderadl3-renignobgrendr " al kyl oxy” represents an al kyl
group as defined above with 1D the indicated nunber

of carbon atons attached through an oxygen bri dge.

Ex afwpisedheséin dlalkymyl" of 'f‘ad:l'tytlyﬂeue“li&mmaﬂel 18 fiicilde Bohf2lid 12 hydrocarbon

Cha|m§o %p%ég( ?/ ﬁ%aghg%)f éfolilIgJ;l(@l,eg Eunﬁéﬂrfih thlgl)g Ty ﬁ]ﬁ?ﬁ’( galiit:gl%(—carbun triple bonds

thaloyay Epercb yhymtthioopoynt dﬁinlgylieﬂ:)h;ﬁna Eﬂa@ﬂl@@nﬁﬂl@ﬁmm’lﬂ de but are nol
ai_koxy esent

hmwu Eﬁ%%ulpplggﬁaifzf' Ra8Y \M‘%’ﬁ Kbalyayh ﬁﬂﬁ“g'ﬂh’]e d nu rrb er

of carbon atoms att ached t hr ough a sul phur bridge. 15

h éi‘ssed ﬂaém ’ %ﬁg@f e 4; 411;5,&9.{ Lsu\;;;pgp% Sﬁcﬁqsaréihed to the
e L B e v
s oS A VIR HAEL s Ty phex e ey,
cyclob®pilethi, cﬁﬂfp@ﬁ’@hé{hyl 'cg clafdeyle GG et t&%&g&ﬂﬁ}fe geﬁrqﬁﬂpmpyl

such noleties aS can réeprese
“J"':]PB?’MP%Pflmlﬂh%?ﬂl’mPﬂfcb’ﬂlﬂhmmEﬂer ein Xis a bond or

represents an oxygen or sulfur, and R represents a

hydr ogen, an al kyl, an - al kenyl -(CH2)mR" or a

ph A HERddemin AF yojortkeonl et © lsuﬁ—itunt:ﬁimghgpl]tmﬂm groaps kaving at
leas f en or

m%@%?fﬁn@“‘ﬁﬁ”&%% éggﬂ hﬁlén av}nge%”"&&?inf "5'?10“55’?835

R' is alkyl, cycloal kyI al kenyl , aryl or

h 350 i S e A8 A 0o i
leastgng caqhma;gmmpm@nmn the eisg, ded hnat ROV & 11 hebdPaeing.
is

As used herein, the term “arallcyi” refers to an alkyl group subslihzted with an aryl group

(an aromatic or heleroarematic group).

As vsed hercin, “aromatic” refers lo hydrecarbyl gronps having one or more
polyunsaturaled carbon rings having eromatic characier, {e.z, 4n + 2 delocalized electvons) and
comprising up to abont 14 carbon aloms.

The term “aryl™ as used herein inclndes 5-, 6- and 7-membered single-ring aromatic
groups that may include from zero to four heteroatoms, for example, benzene, furan, imidazole,

Isoxazole, nicolimic, isonictinic, oxazole, phenyl, pyrazole, pyrazine, pyridazine, pyridine,

R e e S B e P P R e e e e = T
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- - - R - 0 8 NOv 2006
-23 referred to herein as a carboxyl group, and
particularly when R is a hydrogen, the formul B8 NOV 2008
represents a "carboxylic acid.” Wiere Xi s oxygen, and
R is a hydrogen, the fornmula represents a "formate."
In general, where the oxygen atom of the above fornul a
is replaced by sulfur, the fornula represents a
“thiol carbonyl™ group, Were Xis a sulfur and R and
R is not hydrogen, 5 the formula represents a
"rhiolester." Were X is sultyr and Ris hydrogen, t he
formul a represents a thIoIcarboxyiic acid." Were X

I Qr. represen
ey g kol Vdofheng, DA b pd nd Gl R ERL BRIl Sodforme i
lh&ama sEdtge oy alao hymlfea@dmu a&'hletcajmqvénrf'ﬂmn&nﬂaa:mameﬁr FheftiSatic Ang
ere a.bond, i s .hydr ogen,

canthe SUERA0G o St o B Policbe BuBansl Bty goighaiove. e
lE‘-IIﬂl O&UNS oispdathivies polpcyclihng eysiims aih©avd @IhROcydlis rings in which two

art-r nized and refers_to.a ety that can EE )
or ars FABIIRA L WS Y8 AUPBmEFBER T orD S arg Tssiiagd) wherein at loast
onel df theRirRs Mﬁﬂ& for adnpit, Wﬂwﬁ%ﬁdﬁc'ﬂﬁgﬁﬂﬁ@% Ikaﬁ/ls G}’Clﬂﬂlk&l‘l}"ls

e reéent 1@? Eut not limted to hydrogen,

%V@?B Fi8yls andigr eterocyelyls)  neteroaryl heterocyclw

Theeahsiho, BEL Bed SRR 1}@3—%&@‘1 m&ﬁisﬁluteﬁ 'E@nﬁeﬁésn}espemvcly

"sul fonyl" is art-recognlzed and fers to a noi et
Foriesample 4 ﬁﬁ@“#ép?‘@@@ﬁ%%@wwhg@mﬂhﬂhwsmnmmm
-SSR 11 20~ wherein Ris represented by but not
I|n1ted to hydrogen, alkyl, cycloalkyl alkenyl aryl ,
het/ Wi hireinghe et | hetespeishitt rahetptegyclic her “hielenselms aicfwrs to  ring-

conﬂﬁﬁ&noﬁlﬁ cﬂ@dﬂ@%@f&n[ &fu@ﬁ&st}l%%%ﬂa{ &uxgc@@h&&gamgg Shilendenty

i odo Counterion” 1s uS resent
ml@ﬁdlﬁﬂm g and Sk part helhg culz stpsmr%mdsmnmnaab frhinGY o @@ aloms in the

nn%éﬁ%g‘?ﬂgﬁrﬁ% % ;@? gt%mg@l%ﬁtlﬁpf k%&&aéy%ilg gm%ﬁssﬂéaﬁe dalurated or
unsaturated, containing one or more double bonds, and heterocyclic gronps may conlain more
than cne fing as i the case of polycyclic systems. The heleracyclic rings described hersin may
be substituled on carbon or on a heteroatom atom if the resulling compound is stable. If
specifically noled, nilrogen in the heterocyclyl may oplionally be aualernized. It is understood
that when the tolal namber of S and O atoms in the heterocyelyl exceeds 1, then these

hetersatoms are not adjacent t¢ one anather.

Examples of heterocyclyls include, bul are nol limiled lo, IH-indazole, 2-pyrrolidonyl, 2H, 6H-1,
5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 4H-quinolizinyl, 6H-1,
2,5-thiadiazinyl, acridinyl, azabicyclo, azetidine, azepane, aziridine, azocinyl, be.nzinﬂidazﬂly].
benzodioxol, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzotriazolyl, benzotetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazolyl,
4at]-carbazolyl, b-carboliny], chromanyl, chromenyl, cinnolinyl, diazepane,
decahydroquinolinyl, 20 6E-1,5,2-dithiaziny], dioxolane, furyl, 2,3-dibydroluran, 2,5-
dihydrofuran, dihydrofurof2,3-blietrahydrofuran, furanyl, furazanyl, hemepiperidinyl,
imidazolidine, imidazolidinyl, imidazclinyl, imidazolyl, 1H-indazoly!, indolenyl, indoliny),
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------------ 0 a NOV 2006 -24 As used herein,
"hal oal ky]" is intended to include both branc
straight-chain saturated aliphatic hydrocarb?ﬁméggﬂ&g%
havi ng the specified nunber of carbon atons,
substituted with 1 or nore hal ogen (for example -C FW
where v=1 to 3 and w=1 to (2v+l)). Exanples of 5
hal oal kyl include, but are not linmted to,
trifluoromethyl, trichloronethyl, pentafluerocthyl,
pcnsachl oroethyl. 2,2,2-trifl uoroel by],
2,2-di fluoroethyl, heptafluosppropyl. and
hept achl or opropyl. "Hal oal koxy" is intended to nean a
_ Py ¥ " : i odic
R T, S gl ol 1 ind A b s,
Isogipncligyl, ispivazelyh mekezolyl,mdrphrdinplrpaphdnyidinyl, octahydroisoquinolinyl,

, Jfhr hox the.like.
oxsREBSL 140 S, 1. 202l 02 SOk AE b T
oxagelidiny] asazhdfli mnnamMgliﬁlﬂpm:{:ﬂiﬂyh@Faﬁhmﬁgﬂygpmclﬁfsmﬁnﬂ,

(9] al ons. tiached. thrpou .S ur ri e.
phefiSa0M B olBiny b ARIE G DRt iRl B ise iy it
piprrezing., piperisond, prerklidyd, ipifetidoyh 4-pferddonil] IRGL pFranyl, pyrrolidinyl,
tentlarLﬁ reactive funﬁfl nal qroup frqQm undesired

TN PP i RGPy IRicinyy BYrescliny, Bwregqy cpiEiazingl
pyrilbot ;e ol 1\Gidgindinsle] MEiduterae] Bidingf, maﬁ&og%l "rﬁyi,q&hgﬁ;

sil.yl_ ether f al cohols. and _acetals and kelals o
Pyl ety tieeofisd wahlermdar pormsring; eralpl, -
quisdlialog T 4iddexGingl Quin Sl E Liioll1R5 {98k RGN Rk fd &R Rine,
T.ﬁy; Wils, P G MProtective pugs as_(Organic "~
letrgyitoogpgoling, Zhigehane. fipletabyRenrr gy, @@)—@%rﬂ@@ﬂﬂsﬂubéé-
thia R &) 1,21@&3{@&?91,2 G%ﬂaﬁiﬁﬁ?ﬂﬂ,@%@ﬁiaiu?’ylﬁm}:%ﬁ, thiazalyl,
herein to refer to those conpounds, natetials,

thieg nibisapiniasaly]. tusnepwrzolb Shigneimidaralyluhicphenayle thitvane tirrinyl, 1,2,3-
wiaddi, ﬁ@,ﬂ&ﬁm%igl?@ﬁ‘-ﬁjazﬂﬁﬁ'19§i-ﬂa%{ﬁﬂngﬁghﬂggw table for use

in contact With the tissues of human bei ngs and
animals w thout excessive toxicity, irritati on,

al | | C ok 3 b or..conplicati.on

oo IRYER o LML P AT SO i B,
cyclmalkyls cayclyalken v, cyqbeinmpls cuyls awd Aoy heacrogyptyds) irewkiah tved or more

rivatiwves of. the disclosed. co unds ., ...
cato B8 b M Do o bR A g B R B g o
are fpined dyeutalons:dizhent eofns arefxang|"bsdgefl” dhat BRhediieeRigh ¥l the .
include: .but are nat limted to.
or A AE YL o bR i Sl poulibyis T et b FoiSomaihatonen.
aﬂq&saraﬁhjlmgﬂn}rhlalkahjl. ?t]uﬂkgmmmgﬁn@ﬁ:@ﬁ inﬂm%@ﬁrhﬁblﬁﬁnjdn.
ar boxyl.i c_aci dg; an e, like. e

cor ST it o AP b i, et e 4 ooty an aommatic
or hetormagniatio nke ) OFJ\IGENmﬁQ& Iikfnzziﬁxhﬂmbstu@ mtcﬁ bﬁagéd%efgfocyaﬁls include

. .ernary._a salts o e parent conpound ] )
Tl dapdicylbl ot beptats o oA IR 2 WPl sEbsHuled pipcrazine,

organi ¢ acids. For exanple, such conventiona

non-toxj.c salts . .
As used herein, Lhe letm “amine” or “amino” refers to groups of the general formula —

NRR’, wherein R and R” are each independently represented by but not limited to hydrogen,
alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, aralkyl, or hetcroaralkyl. Example of the amino proup
include, bal are not limited to NH;, methylamine, ethylamine, dimethylamine, diethylamine,

propylamine, benzylamine and the like.
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i ncl ude those derived frominorganic acids such as

hydr ochl oric, phosphoric, and the |ike; and thelﬂgaﬂgﬁ 2008

prepared from organi c acids such as lactic, naleic,
. citric, benzoic, nethanesulfonic, and the 5 lilte.

The pharnmaceutically acceptable salts of the present

i nvention can be synthesized from the parent conpound

that contains a basic or acidic noiety by conventiona

chem cal methods. GCenerally, such salts can be

prepared by reacLing the free acid or base farns of

these conmpounds 10 with a stgjchionetric anmount of the

appropriate base or acid in water or in an organic

solvent, or in a mxture of the two; generally,
nonaqueous nedia |i ke ether, ethyl acetate, ethanol,

i sopysphharn, e tamdtwivel isidtereeoreized achn sisinolsddtined eibonyl and
inelud ' S y an.in vivo
”“%9%F§?§§KW§QE%b%E a%ﬂ%ﬁé§ﬁmng%Q§EFmﬂ¥ a conpound of

the formula (1) that contaifs agarboxy or it hydroxy

group. For exanple am no aﬂiq“esters, Cl4

al koxymet hyl esters |ike nethoxynet hyl;

Cl . 6al kanoyl oxynet hyl esters |Bke pival oyl oxynet hyl ;

heeed G'r0a|kQ xy or-calkyl esters |ike 1
v cyg?%ﬁ‘e%c:l car E%%?;F ﬁ@éeﬁltuﬁf/%m S%%%& ﬁ'if%'f":dtfi ydogen, alkyl,
cy<ioplsylo llserani adyl chetgredrylc hapsoeyclyl, i20kyAsorlis@chalsiitdic R and R* may form
ﬂﬁ&%table conmpound’ and "stable structure"” are nmeant to

[

dicate a conpound that is sufficiently robust to
survive isolation to a useful degree of puuty froma

re ' m.xture. .ang rmyl ation into an efficacious
* oS MRy b i of ksl et sschredgbiove wids
the indicaled numlyerldé capgl dveds atckdiBlotgH HAiFPh BidgdBi¥kamples of alkoxy
. r:hl]cpﬂvgllhtve. 1:%51 n addition to tr_1e conmpound of the )
G O MEURY S feiRaY, SRy ErRFORARY SRRTORIAY i pLowk Isobutoxy, T-
botoxanpénietyaiRypeniing eyl piTRYInRNBRY, alfiéxy Rtd ﬁ%glt?dr%ﬁofxy? 'Simitarly,
- tu

n r.e, of th foLIomnng categories of anti |
At “t‘%?k“éﬁt Fprar e lkyh speips dpirsdsbars widh iindicatod number

tfcﬁﬁﬁﬁﬂﬁﬁgam@ﬂgﬁmﬂﬂghggﬂﬁh@@ﬁmgps thereof, as used in
. medi cal oncol ogy, such as alkyl ating agents (for

exanpl e cis-platin, carboplatin, 30 cycl ophospham de,

Ni Ak QERIMeFRS e 18rm PRLPHALR palve NC=0)-

andni .t osoureas); -- W --- %g&nﬁsq%f 0 N&%%&%@Fﬂhﬂﬂg CEOMR,
whepei R pphsimgen.dydrocarbyl resiesip Erarepies dfet dtsemps inshidahut are not Timited
o adelyhHroidiyl BLHLAIE Dhid K SeeRy f | U Orouraci | and |egafur,

raltitrexed, nethotrexate, cytosine arabinoside,

hydr oxyurea and gentitabine); anti tunmour antibiotics

(f IR ACUGHIM i i i n .

bl g% u&?i n, T50xor uE)i Cl nl,’*‘dg“ﬁ“ﬁ'!o‘ﬁ%’%“%,g& a@{p%{&ﬁ%ﬁsém,mmmﬂ as can be
reprgsgmied by b genasdlifermypdi: n- C,  dact i nonyci n and

m | hramycin); antimtotic agents (for.5 exanple vinca

allcalaids like vincristine, vinblastjjne, vindesinc

and vi nor el bi ne Axdi ds dri ke—X Rind taxotere);
wh t oppL soner.ase i nhibitors (for _exanple

S UG OF BPERFNE 20 9Ry et Spl6%: and R EpFrserBng byslsogss, an alkyl, an
el kel >-ACHI) PR, drofHafEe Butichlly HOERAM AR LHRRIY 18/eidikn 301Kyl an

%Xtogbiferqptlatlng agent s )
alkenyl or K", where m 1s anmleger Iess than or equal to len, and R” I8 alkyl,
cycloalkyl, alkenyl, aryl, or heteroaryl. Where X is an oxygen and K and R’ i5 not hydrogen, lhe

formula represents an “ester”. Where X is an okygen, and R is as defined above, the moiety is
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(for exanple All-trans retinoic acid, 13-cis retinoic
acid and fearetinidc); (ii) cytostatic agents h as
ani i oestrogens (for exanpl e tanoxifen, torenifzﬁE,NUU 2005
ral oxi fene, 10 drol oxifene and i odoxyfene), oestrogen
receptor down regul ators (for exanple ful vestrant),
anti androgens (for exanple bical utam de, fl utam de,

ni | utam de and cyproeerune acetate), LBRH antagonists
or LHRH agoni ses (for exanple goserelin, |euprorelin
and buserelm, progestogens (for exanple negestro
acetate), aromatase inhibitogfs_ (for exanple as
anastrozol e, letrozole, vorazole and exenestane) and

1
mfe%1|@1|i' }ﬂ%ﬁ%ﬁﬁégﬁgkﬁ% %E@? cancer cé] I éﬁ‘a:‘]%:g %ﬂn t{' ?mmma
TpEseal  cahendic kol Wesrn Xdeoxyghilbnd 8 & d h)#dﬁagﬂﬁﬂh& fmﬁlateprasenls

i
st DR P B LR B 85 BRI e B by, the
forrfugip mp'mgrmts 4 ‘Uhiokndopy® peup hWhate 1) istsmuﬁur ol el BT iowbthydrogen,

antlbq lle " factor tor ant i bodi.es
%?&' SAREIE? Ik |Q§$%%gl ﬁ@FB f QF@E%ﬁﬁﬂhﬂmﬂamFmﬁmm
a "lhiplearbeptlic adid]" xmmte Mhie s.aﬂe amenbrb hy @0 Edn 0 Yoe fildb¢ brdBdis a

L |nh|b|tors 20 tyrosine
e O PG e b 8 e 85k hikERSh, B above fommuls
mpmmhlsm"kaﬁm ghcup. BxaEN & o vohi Dinll @736 hgingdaema %wé%ﬁmé is
%awﬁr famly (for exanple EGER fa m |

FWXEV?ﬁ nd AsB%hhi bitors such as N

(3-chloro--fluorophenyl)-7-met hoxy- 6- (3-nor phol i noprop

oxy ui nazgl i n-4-am ne ggefrtlnlb AZD1839), N-(3-c

fz%?r‘fﬁ}tem iegerpa ulenylapinp o et tTERaEy e ez bsHs th 2 ancagty that can

be RdObf R g bltbml bt/ 74) and

-acrylan1do N-(3-chloroll-11uorophenyl)-7-(3-norpholi

nopr opoxy) qui nezolin-4 25 am¥e (C 1033)), for

exanpl e i nhibitors of thejpjagelpt derived growth

factor famly and for exa IH i nhi bitors of the
hepat ocyte grow h factor f y; (v) antiangiogenic

SR AR SR ST AR SR ol BB Rufieen.

cyclaglkyl, alenylihayt, heloutihdieteadcycly), hmguynwrhctémmraml ant i body
bevaci zumab [ Avnsti nl], conpounds such as those
di scl osed in published I nternational Patent 30
Applications WO 97/22596, WD 97130035, WD 97132856 and

comounds ----- ------- -----
Not Iitraeratt y 2t ABOIRES sifropniiad sir e iy Tt can e

reprasegingd byethEgenerd €éormulthi bi tors of integrin cLv03 function

and angiostatin); (vi) vascuyl ar damagi ng agents such

as ConbretastalLin A4 and corpounds di sclosed in

I nl emari onal Patent Appliceatg-ems WO 99102166, WO

00140529, WD 00141669, WD 03492224, 5 WO 02104434 and

WD 02108213; (vii) antisense’therapies, for exanple
whefch18 & wﬁlﬁ@hmaﬁg bt o€ GinfRel fohylthRger, Ekﬁcﬁmﬁ%@?gé{&.

such as an anti-ra_s anfl sense;

hmﬂﬁ@ﬁ%“Fﬁ%ﬁéﬁyﬂ%ﬁﬁﬁﬁ%%hes i ncl udi ng for exanple

approaches to repl ace aberrant genes such

As used herein, "halo” or "halogen” refers to fluoro, chloro, brome, end iodo.
"Counterton” is used Lo represenl a small, negatively charged species such as chlarde, bromide

r

hydroxide, acetale, sulfate, tosylate, benezensulfonate, and the like.

L Sl Bt o e e e e e B e Mk L e e T



10

15

as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT
(gene-directed enzyme pro-drug 10 therapy) apprpg Cﬁﬁ? 2008
such as those using cytosine deam nase, thym di ne

ki nase or a bacterial nitroreductase enzyne and
approaches to increase patient tolerance to

chenot herapy or radi ot herapy such as nulti-drug

resi stance gene therapy; and (iX) inmunotherapy
approaches, including for exanple ex-vivo and in-vivo
approaches to increase the i munogenicity of patient
tunmour cells, such as uansf%&p|on wWith cytoltines such
as 15 interleukin 2, interi'eukin 4 or

gr anul ocyt e- macr ophage col ony stinulating factor,
approaches to decrease T-cell anergy, approaches using
t r dnakatiicpsn, i hﬁlblﬂby]t'ﬁhﬁtﬁnt&ﬂ mna]sd:r:wtﬁ lstaR€het] atdh stzgsgtit-ehin

hﬁ% ”ﬁl%ﬂ%lhlc ﬂpﬁ‘g%n %EEFS %1?1% gaus*:gl ! thllg-l grnc?f c:t:ﬂ[h%lq 3&%‘?& itatcd
witlaD b mb@ ity (@m&ﬁimpedlcgﬁ,w@p@ﬁhlc@ 73 gall =116 ERAIPBNExamples of
of .t he simul taneous, sequentia

be achieved b
hﬂl%lkvﬂ Inglyde SplArepql EF‘HQ mifuopgeetd drichlengmethyh Rpufpibieracthyl,
penfbhlbldgih{ll 28BN herosANZ, SRR YD Reflhifisispyl, 8R! OY
t he conmpounds of thi's invention Conmpounds of t he .
hﬂPBFlée@ﬁltﬂPﬂn\}&%@ﬁHEﬁwnﬁyw@d&a kA meady adielcalieyl sropy as defined above wilh the

indi r
RSEEA P b el o by ko
mﬂ@%@aﬂlﬂﬁbnwﬂﬂﬂmﬁwﬁ-éﬂ .3, %mfh@my,anéﬁuluky "Haloalkylihio" is

mlch&td i aH 4 Hﬂ&ﬂ)’l gmhg'aﬁ Q4 Qlfdvék»l]l}ln thd iNAEAYE 4F tfarbcn atoms

epl I ntr y, Intracerehroventricular
atlagiied tfbyughmsehﬂlmﬂdgm o the joints The dosage wil |

depend on the route of adm nistration, the severity of

t he di sease, age and weight of the patient and other

f acgisorg! eosinphd phreepsiteltingeoloytittg grogt " tmea ok lngpurary substituenls
whighﬂ%:%%gfsa}gdéﬂn}g@&g gﬁa‘[ﬁﬂlghunai] gm %F%Jnu%%iﬂéalrgﬁl al'uemma‘:iJ lram?ormanuns.
Exapeples iof siich proBtipaitoaps incl 3&: Sl cﬂ‘@%ux}ﬂi&&mﬂﬂ sﬂerf e@tid af@lcohals,

a nt aof 0 und o the sen for_use
ona 3R s SRRRHES e ilehEs Bt T i Boing Sour
chamlsn‘phm telchied (Bl T. an‘w.\mr(mb IPesrelenh: BR6uPR tn Organic

rtlgul hu synptons of infection, to
ﬁ@ag%%§§§§ggg%z®£ﬁ$nfection, or to reduce in
patlents with synptons of infection the risk of

gettln rse 5 For preparin har maceuti ca
?q‘i}fﬂa?‘l‘éei’l?“éﬁﬁﬁg cally %E%B@ isremplnved hesgiade yedsy Lo hose

cmﬂpe@fras, matBi, H&ﬁﬁﬁld{:ﬁ@'ﬂhwuﬁ%?@ﬂsﬂu}ﬁﬁ{ dsb Shithifs B sRfe of sound
either solid or uid. Solid form arations

medigit judgraent iRl for ugedp I“B‘F%':t“%ﬁhé'ﬁf‘e!i%‘i'ﬂélﬂé YREHgingg and animals
mmpédebseﬁe X85 Shati ) B EiP Pe%ﬁd:r!s@ rdr %ic:r pﬁnﬁl@ﬁl'og ﬂdaagén.

can be one or nore substances, may al so ac
comgpEnElaHe @mﬁlfﬁl@@m‘)ﬁ@ﬂﬂ%@@ﬁk@mso] ub| I i zers, lubricants,

suspendi ng agents, binders, or tablet d|S|ntegrating

agents; it can 10 also be an encapsul ati ngi nateri al.

| n Asowetdessin.t" pleermagen ieally iaeceptable nalsy refentodetivadios of the disclosed

cum‘ﬁ@ﬁr&ﬁ v.lhgrelnr}h@pd}%ﬁf %Jrﬁguﬁ%tléqmaﬂﬁeg ﬂ))ﬂ%,!aﬁng acid or base salts thereof,
Examples of pharmaceulically acceplable salls include, but are not limited to, mineral or organic
acid salts of basic residues such as amines; atkali or organic salls of acidic residues such ag

carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional



10

15

30

P et S P A Bl C M s e—m s sss = s m——. e m— -

di vi ded active conponent- In tablets, the active
conponent is mxed with the carrier haV|ng the | 8 NOV 7005
necessary binding properties in suitable proportions
and conpacted in the shape and size desired. For
preparing suppository conpositions, a |lownelting wax
such as a mxture of fatty 15 acid glycerides and
cocoa butter is first nmelted and the active ingredient
is dispersed therein by, for exanple, stirring. The
nol t en honbgeneous mi xture is then poured into
conveni ent sized nolds and_g&[omed to cool and
solidify. Suitable carriers 1nclude nagnesiun1carbon

ol A 500 o S A BB ot g,

@G@Pﬂmﬂ%mpmeuay wetiggic ewdd Boesennla, dueN\A:onvcﬁfbnma{ohltﬁﬂc sals
t of the conpounds
oK 1 e el oo B oty phegPirR g s amd (e
Sﬂ]lﬂmﬁnﬂm&mmgammdg amdhaes Rinde, mmﬂlm@%%@nﬂuﬁﬁeﬁmm and the
nd such salts are also within the scope of th
I nvention. For exanple, such conventional non tOXIC
salts i ncl ude those derived frominorganic acids such
fﬁ%d ochlor| 1:ighos oric, and the |ike; and the
saI E Fr te0f4he presest ipmention papche synthesta:d from

the pfm‘bmfcbmpmﬁjdtﬂidt Emthﬁﬂiﬁisﬁ,or!iﬁm@ﬁﬁ&y b{ 26HvEntipnal chemlcaj methods.
tri.fl uo o cet te and the like. In ong enbod}

CeneiS R YS BeasH by Teapfing the frep Reid rrbse fﬂrmahﬂ;hcse compounds
wiling stophiebk@ic Sfotnt Jf REY Bpdon Ic§

‘Jﬁ\n clu OP n grwﬁ: ophyl act@ r gg?%!e %f 5“!%%@&%?‘%5‘{&@%&5““*- ar
in g grrgiadly. vopaqueays anedin like cther. miliyhecetits, athanol,
mmﬂﬁﬁﬁﬂd@ﬂﬁﬁthﬂQm%hgﬂgard phar maceutical practice as a

phar maceutical conposition. a 8 NOV 2006 =29 In

addition to the conpounds of the present invention,

t h%ﬁﬁ&fﬂﬁ?&ﬁlﬁd %?& hﬁﬂ%[g&%%teklgp hJ S :,?[h %@%{m Xleavahlc}

al so con Lai'n, m ni st ared.

esteppf agogpernd ta“lthg/ijommla D thohepntagrs amaﬂmphaf mm@dm@auﬁm exemple

or he di seas
mgtg%ﬁdq félmgg;gv i Lej#er r eéﬁ gﬁuﬁpgeetln%ﬁ ’%"'ml%' s @WE’GE?"F‘PWHS
like piyaloptosyrdelblylt 6. scmdbuﬂecycmmfymm,mlmmeﬁs [kbe- active

I bI I h
omSOReasl ey, BRATISHIL MR L i

thls i nvention may be fornulated by means known in
e t abl et s,

th LIL On | faorm of,,

c a%’g g td h&g%{lq u eagE:s cogpogq’ )9“% (?FE’B “’s B saat tgndicate a
cnmpmmﬂﬂw@mwﬂ'mrmﬂmbum LOVEuIRiRE FolaGed G2 ﬁ@tﬁ?&:agre%%‘ﬁﬁé:y {from a
rmmﬁﬁﬁﬁﬁf'toréﬁy uIlnel di vi ded powders, or derosol s”or

Bt %"&Wcﬂﬁwas BERPaBicIEN| eral use

(|nclud|ng i ntravenous, intranuscular or infusion)

Eﬁlle aqueous or oily solutions or suspensions or

G 4n3-capST Spaipment q?ﬁﬁf‘dﬁ e mAy E%aﬂwﬁql o5 270l thevapyfanay involve,
in adBlllinhilch ﬂhB SompdimASN %@ﬂ%ntltﬁpgmﬁ" E}'}% Chdibh 1%@; &
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in medical oncology, such as alkylaling agents (for example cis-plalin, carboplatin,
cyclophosphamide, nitrogen muslard, melphalan, chlorambugil, busnlphan and nitrosoureas’:;
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active conponent in water and addi ng suitable
colorants, flavoring agents, stabilizers, and
thlckenlng agents as desired_ Aqueous suspensions for
oral use can be made by dispersing the finely divided
active conponent in water together with a viscous
material such-as natural synthetic guns, resins,
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Col d and hot ATP are then added to initiate the
reaction. After 2 hours, a SPA bead slurry, CsCd 2 and
EDTA are added to stop the reaction and captuf @ ND¥ 2006
__biotinylated peptide. Plates are then counted

on-a. Topcounk Data is anal yzed and | C56s determ ned
for individual conpounds. 20 Abrogation Assay. This
cellul ar assay measures the ability of CFIKI
inhibitors to abrogate the DNA-damage i nduced (1M
checkpoi nt Conmpounds active agai nst the enzyne (¢ 2
uM are tested in the ceIIng& assay. Briefly HT29
cells (colon cancer cell lin p53 null) are pIated

i n wel | pl.ates day The foll ow ng_day, .
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one skilled in the art and alternate nethods nust then
be used. The starting materials for the exanpl

cont ai ned herein are either comrercially avai PZ@INQV 406
are readily prepared by standard net hods from known
materials. For exanple the following 25 reactions are
illustrations but not limtations of the preparation
of sone of the starting materials and exanpl es used
herein. CGeneral procedures for naking the conpounds of
the invention is-as follows; ----- - e eeee -
----------------- QS Nov 2036 -32 The lust of these
procedures initiates froma comon internediate- This

i nt i: 2- am not hi o e core. i s produced a

one S, fpiny BE1 geun PR e Cimsocn For s o By of
infeptiamisie binpbaceliaical tisippani Uy iR Rl DLMMISSc@RAdnimal,
e e e R i et
in pali¢tilgwith Bagtorhs & infebtidiMre Fek oPGBMIAR worske! NOt
corﬁgrciaLl avai |l apl e, the correspondi ng o o
benPAPHE “ERAs PR ogbcomipREiHens; Boay he gGampepnds afthisinvgption, inert,

hagthadeti@eally atshitBIE GRtEQRE BeS ML 6d of R £dihy lons i

P}AAacozNEFQtngn CHO C ~ Ho; Rst7 Fgﬁﬁgﬁe R~Fhr3wgﬁﬁ%mnSmGMdg
powdeg, (eblels  HEnaEitle SEBuss GARFElen caghels nandgupositerisn. t hen be

Sy Ty hg AR BB daB §r oy B i ;

descri bed bgl ow i n SC%E%SE@%@WDEJHE%@ fir g?g%éjrq'é?néﬁ‘ Hlavoring
agepiE JEGilizpslubigniscneprading pgdntsy binders, of Labks digigitarratibg agents; it can
alscAE  @nd DEdTRGLORaibf M reacti on of either the

tdchTorbacetyl -praiected of free'urea with an anino

al Jneedess, dherartmes efinclydividnpsadid, whilleis in 2 mixiure with Lhe finely

divided active component. In tablets, the active component is mixed with the cimier having Ihe

necessary binding properties jn svitable proportions and compacted in the shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixiue of fatty
acid glycenides imd cocoa butter is first melted and the aclive ingredient is dispersed Lherein by,
for example, stiming. The molten homogeneons mixiure is then poured into convenienl sized
molds and allowed 10 cool and solidify.

Stiilable carriers include magnesium carbonale, magnesium stearate, tale, lactose, sngar,

-pectin, dextrin, starch, lrgacanth, rethyl cellulose, sodium carboxymethyl cellulose, a low- .

melting wax, cocoa bulter, and the like.

Seme of the compounds of the present invenlion are capable of forming salls with various
tnorganic and organic acids and bases and such salts are also within the scope of this invention.
For example, such conventional non-toxic salts include Lhose derived from inorganic acids such
as hydrachlorc, phospheric, and Lhe like; and the salts prepared from organie zcids such as lackic,
maleic, cilric, benzoic, methanesulfonic, Iiflusroacetate and the like.

In one embodiment a compound of lhe formula (f) or a pharmaceutically acceptable salt
thereaf for the therapeutic reatment (including prophylactic lreatment) of mammals including
burmnans, it is normally formulated in accordance with standerd pharmaceutical priclice as a

pharmacenlical composilion.
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Ore GNYCC6 W R-1~-1 A2 g Ft1 O NH Al 1Aeg THF R 7NF
a’ NH2 R NHS MEDH OCla NH R Schema |11 O S-@I%ﬁOO?
-33 An alternate nmethod for the generation of $i ¥r 2006
- conmpounds is described in Scheme N. This genera’
route uti lizes the same starting 2-am nat hi ophene
ester from Schene 111 but am de bond formation is
executed fromthe reaction of the correspondi ng
carboxylic acids with various amnes. A variety of
coupling agents can be used to effect this
transformation including EDChq 5 DI C, BOP, and HATU
under standard coupling nmethods very famliar to those

pr 16 | ned i - .of organic . s
0 B9 b SR L, e o BB sk composion o
thigt inegntipe map Alne chnlais, an §e eo-simipiserddipinailiefond @ of feqentiiy) with, one

' or etylisocya tefokfllowedb cl.eavage with

or e BB eyt RS R b B Fondffonpgfered o
herdia. I T nr60O~-Rtide NH WDMF R5 ~NYeci, Fie O Ae NH,

NH NH THE C %Bt Y J%HHW(\é'bror 0~ NH2 Schenme N

no VRGP SIPRECT B G0 4P BEHEHES [Py on phibo dRipggomponent or
phapiheuedally e¢apiEble GalOwith @ phifi@aceu SN ra@ia?ﬁﬂle'c@rrﬁﬁ hesRx Mapie this
_._can be used as a comon_internediate ror the formation
mv%quogmygﬁ ormulated by means known in Lhe art into the form of, for example, lablets,
capsules, aqueous or ojly solutiens, suspensions, emulsions, creams, ointments, gels, nasal
sprays, supposilories, finely divided powders or aerosols or nebulisers for inhalaton, and for
parcnleral use (including inlravenous, intramuscular or infusion) sterdie aquecus or oily solutions
or sugpensions or sterile emulsions.

Liquid ferm compositions include sclutions, suspensions, end emulsions. Sterle water or
waler-propylene glycol solutions of the sckive compounds may be mentioned as an example of
liquid preparations snitable for parenieral administration. Liquid compositions can also be
formulated in solution in aquecus polyelhylene plycol solution. Aqueous soluticns for oral
administration can be prepared by dissolving the aclive component in waler and adding suilable
colorants, flavoring agents, stabilizers, and lhiu]ﬁg agents as desired. Aqueons suspenzions for

oral use con be made by dispersing Lhe finely divided aclive component in water together with a

.. viscous material such.as natural synthetic gums, resing, methyl cellulose, sodium carboxymethyl

cellulose, ind other suspending agenls known Lo the pharmaceutical formulation arl.

The pharmacentical compositions can be in unit dosage form. In such form, the
eomposilion is divided into unit doses containing appropriate guanlilies of the active component.
The unit dosage form can be a packaped preparation, the package containing discrele quantities
of the preparations, for example, packeted tablets, capsules, and powders in vials or smpoules.
The unil dosage form can also be o capsule, cachet, or tabler itself, or it can be the appropriate
mimber of any of these packaged forms.

Compeounds of [ermula (1) bave been shown 1o inhibil checkpoint kinase activily in vitro.
Inhibitors of checkpoint kinase have been shawn to allow cells to progress inapproprialely to the
metaphase of mirosig leading to apoptosis of effecled cells, and to therefore have anti-

proliferative effects. Therefore it is believed that the compounds of formula (I) may be used for
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15 substituted urcas where R4 is not hydrogen.

Reaction with isocyanantes, acyl azides (in paft§ W‘Va?!]ﬂﬁ

pyrazi ne acyl azides), or carbonyldiim dazole and
.amines (in particular hydroxylam ne hydrochloride),

| eads to the creation of various substituted secondary

ureas where R i-s selected fromCH, optionally

substituted carbocyclyl, optionally substituted

het entyclyl, or optionally substituted Cl-6al kyl. 20

Oa------ Nov 2066 ! -34 5t1 R R4 f a t=C===

Rl NH RSD- NH2 nSa ' Schegg.V ;R2 Natj Ra Rz

~El'l NH2 As t "ME. reflex RS NHH 5 Schene VI R2 k2

g e T T

to tgelnéﬂﬁgawtmceﬁssljp ui'ms@msmli ak nartiinbsa phthe htaing bmaswmism:,ehmg. colon,

oo SR GRUATF Den ok s s PRE 4tk BB ARG of e e and

perq:hﬁta]zndrmus Satend, lalfikgnlhér tﬁmEr Ii?p&smﬂﬁlfnsomﬂlmmmaj fintiE,dibadsercoma and
ansf or mat,i

S
o RO ISR SHEPPBEE Pl Eradit 6 SR ATe PR R B oY b e
tredlfieritlathes proliibemive didaded. It ﬁﬁmataﬂ amt me cPRp@AINAE b Formula {T) would

mo%]%%?ltuge{ :u;l !:: n@%;@gﬁ‘g t @ﬁ%‘.ﬁig}lg% n?’%)rll}ﬁlg Sa?thasging agents bul could alzo
be used s a single agent.

Generally, the compounds of formula (T) have been identified in one or both assays
described below as having an ICsq value of 100 micromelar or less. For example compound of
example 2 has an s yalue of 10 nh.

Checkpoint Kinase 1 Assay: This in vilro assay measures Lhe inhibilion of CHE I kinasé
by compounds. The kinase domain is expressed in baculovirus and purified by the GST Lag.
Purified pratein and blotinylated peplide subsoraie (Cde25C) 13 then used in a 384 well anlomaled
Scintilletion Proximity Assay (SPA). Specifically, peptide, enzyme and reaction buifer are
mized and aliquoted inte a 384 well plale containing dilution series of compounds and conlirols,
Cold and hot ATP are then added to iniliale the reaction. Afler 2 hours, a SPA bead é]urry.
CsC12 and EDTA are added to slop the reaction and capture the biotinylaled peptide. Plates are
then counted on-a Topcount  Date is analyzed end IC50s determined for individual compounds. .

Abrogation Assay: This cellular assay measnres the ability of CHEL inhibitors Lo
abropate the DPNA-damape induced G2/M checkpoint Compounds active against the enzyme (<
2 uM) are lesled in the cellular assay. Briefly HT29 cells (colon cancer cell line, p53 null) are
plaled in 96 well plales on day 1. The following day, cells are trealed with camplothecin for 2
hours to induce DNA damage. Afler 2 hours, camptathecin is removed and cells are realed for
an additional 18 hours with test compound and nocodazole, a spindle poison Lhat traps in cells in
milosis that abropate the checkpoint. Cells are Lthen ﬁxeq with formaldehyde, slained for the
presence of phosphohistone H3, a specific marker for mitosis and labeled with Hoechst dye so
that cell number can be measured. Plates are scaoned using the Mitolic Index proiocol on the
Array Scan (Cellomics). As a positive contral [or abrogation, 4 mM caffeine is used.

AT o M e A e e s = et A S F S AT e — S S r o e ] e e L T  r———
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15 t hi ophene-3-carboxylic acid nethyl ester is

protected as the trichloroacetyl urea, follo b
sel ective brom nation at the 5-position mﬁthmﬁ$gnﬁﬂg 2006

in acetic acid. Renoval of the protecting group with
ammoni a in nmethanol, followed by Winreb am dation
yields the common internediate. Standard Suzuki
reaction conditions are then enployed to finally
generate the target conpounds O 6 NOV 2006 -35 0 |7
hie p~ge O' ~ Ac MryF~y - NH2 THE ei 6r2 4] ,G
MDFt HC ;] a ~ R2 Pd(P[iP)q{ ~~~~I1~_ F14PI
ArE(ON}F2 Ft'  H NH ~ CsQC709"" ~e NH, THE 8 H

e ker, . f, NH _Sche Y [f. the fina
Cor BB RURAEN 1 Pra i dond Bopp P51 PRl Dt g ot ECS0s
dewamirded de radividedl esmpountias a protecting group on nitrogen

(in particular a carbanmate) or oxygen (in particul ar
an ether or ester) present anywhere on the nol ecul e

St arh@@6MpFRENOTE: fresoneii¥fion @&Nbd R ephind ih ASHUmbE: of ways well known
eﬁgﬁate final conpounds._Shown in Schene | X is the
lo ”ga o} in the; a5 oppamig syRiposit, Ingieprastpdsdd thegresgnipyention ¢an be

synipagi £V G ANE BRIt h &R TBR BB PGy bk (18 s HIRGHR AR Fhd¥ in Lhe art
product (R?_ XNHMB) as _the correspondi ng hydrochl oride

of sghthelci gy hamisin 8 varations teepay ayapporiaidihose shilpdintls art
Such ARAMAS ircRAE, buB AW linkifdab,fRGL Atk-Yed IRRA, La?ﬂtlﬁ@énbﬁ cited herein
e. ot of t

boron tribrom de in nethylene chlori B ese

are hrelolgieernerated ey eif entirely A mffrereet hose trained in the
art of organic synthesis. f ~Ra HCl x- NRO Boc hoxane

i+l H R o RT
"The nevel compounds of this invention may be prepared using the reaclions and

techniques described herein. The reactions are performed in solvents appropriale to the reagents
and malerials employed and are suitable for Lhe timsformations being effected. Also, in the
description of the synthetic methods described below, it is to be indersiood Lhat all proposed
reaction conditions, including choice of solvent, reaction atmosphere, eection lemperature,
duration of the experiment and workup procedures, are chosen to be the conditions slandard for
that reaction, which should be readily recognized by one skilled in the art. 1t is underslood by one
skilled in the arl of organic synthesis that the functionality presenl on various portions of the
molecule must be compalible with.the reagents and reactions proposed. Such.restrictions to the
substilvents, which are not compatible with the reaction conditions, will be readily apparent to
one skilled in the art and altemate methods musl Lhen be used.

The slarting materials for the examples contained herein are either commerciall y available
or are readily prepared by standard methods from kmown maierials. For example the following
reactions are ilvstralions but nol limitalions of the preparation of same of Lhe starting materials

and examples used herein.

General procedures for making the compounds of the invenlion is as follows:
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Rs NH TFA RS H a CH2Cl2 R15 CHH Schenme I X -

------ - ------ 0aP+Qv2D5 -36 Exanples. Table INOYChERp
1UPAC Name Er. (M+l, "H NMR (drOVBO Mean a is f ar

_APC! unless staled otherw se) (Schene] detection}
eQd; 7.55(d, 2H), 7.45(s, | H Jart-butyl 3-1[(2-
7A5(d, 2H), 4.35(m 2H),

[ (am nacar bonyl )am no]-5-(4-[2- 3.90(m 3H), 3.60(m
2H), (dl et hyl am no) et hoxy] phenyl }-3- 1 560 3.30(m
4H), 2.95(dd, 2H), ]V

t hi onyl ) car bonyl ] am no) pl per L4ll ne-1- 2.10(m

1H), 1.80(m 1H), <carboxylale Irifluoroacetate

l. I 1,40 . Ok .3 fiH . - :
2. %nqlﬁto%aﬂi%%ﬁrﬁﬁ a?n's fnﬁ%%mé%o(rﬁg \(;%:hmon intérmediate. This intermediate 2-
a;ln(n.d'thiai];!hzrliea:méﬂ“i@ )Jlﬁiﬁt[i&.‘d)b}mhﬁm-ybl}?bwam s},&ﬂlghh from reaction of
in-3- ophene- 3- cat - hoxami . ..
ey PR Yy S PR G BB TP By e o gonditons
shopdi beldwyindehead Bt hoxy] phenyl } . N- 3 460 111 iperi d

i n-3-ylthl ophene-3-carboxarrmd trifluoroace | ate
1.76-1.49 (m 2H), 1.93 (hrs, 2H), 2.85 (t 2H),% 3,16

s, 1 H), _2-[taninocarhofiytd@menol -5-(4- 3.22
111) ﬁqgﬁ)l? melhox Lien | N- 35 3,77 s}
4.11 (brs&32H), YP % }arnide 3 4 375 ok
.k8.59 Hz), 7.45 yl][MERopieiss Bse g beXa de (d
J-B.59 Hz), 7.58 (s, DPMF,

Scheme I
If ot commercially available, (he corresponding benzaldehydes conld be synthesized
using some or all of the transformations described in Scheme 11

ey
Ho— T COMc CspCCh a8 | S COMa DIBAL . . i TR GHO
o DF T L toluene R*O—y P
Eri-1+

Scheme IT
Compounds of Formnla {I) can then be synthesized from the general synthetic methods
described below in Schemes II-TX. The first goneral method shown in Scheme I involves a

Weinreh amide lormation [rom reaction of either the trichloroacélyl-prolecied or free’nred with

60 anmine aluminale organomelallic complex.

A2 Y
N.,_.CGly Ma |
OMe G‘}c‘» T H’—M—I‘/ a!
0 O
WH —_— H
Ny e rYen
THF THF e MNHa
R~ H
MeOH

NH

Schemea I
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8.02 (d, iii), J=7.33 Hz), 6.65 hrs. 2 10.81 (s, 1 H
McOD;, 7.65(d, 1H), 7.30(dd, tert-butyl 3-1[(2-

7.20(s, 1H), 6.90(d, 1 H), 0 8 'gv 206
[ (am nocar bonyl )am na] -5-[3-[2- 4.35(m 2H), 3.90(m

2H), (di et hyl am no) et hoxy] phanyl )3- 5 560 3.60(m
2H), 3.30(m 4H), Ifl
t hi enyl ) car bonyi ] am na}pl perl dine-1- 3.00(m 2H),

[
2. 10(m 1 H, carboxylale trlfluoroacesato 1.00(m 1
H, 1.50(m 2H), 1.45 s, 9H 1.40(1, 6H eOD; 7.52(d,
2H) , 7.49(3, 1H) 2- [(aral no?rbonyl}am no] 5-f4-[2-
7.01(d, 2H) 4. 35 m 2H) , et hyl am na

Ih R Ph GlY %6 in‘.‘.r 0 2] :‘.u g %E’%ﬁﬂd in Scheme IV,
plperllﬁln |I'11 ?’5“3 g fis
TﬁthﬁﬂﬂFﬂBN&&(Lﬂﬂ]?ﬁH’lﬁ sa'&leJSE(rﬁ]ng Zinhina &dbﬁém esi.’-l-i)rom Scheme IIT but amide

bﬂll% fer %ﬁ%@kﬁq&ﬁ%c%lﬁe&?u%c[f ?%%’:ms(panéjﬁ%m;o%%t: ac’:idsl \ﬁ}l} varions

amifesOQ Qﬁml:,aifeﬂali]ﬁlg)ﬂlg&mﬁ:aﬁ‘lm udedhd efféer 86< ﬂansﬁzﬂ)mun'i 111r5u€(iﬁg EDCL
2%@5I net hoxyl%he?f)(l ).t hi ene3- 7 389 4-20(m ..

1§ g, and A0 o e cBRlEE sihods v Famitiyo Ugselyaqising and

trareed)in th% 2AQf 6%& lrthdeis8 efbraldi) of e AR thm urcs id e péFformed
HO 8 37 NEQD '7.43(d, 219, 6. 93(d 5H

using agag{l@ﬂ wa- g_tj:p re@ctg:@(wfh Ig’.‘.],lumacel.)rhsnc]mnﬂte fulluw by clea\rﬂgﬂ with

ammsrisin hétn e nopi per I dl n-1-y!}carbonyl ]- 4.27(dd, 214),
3.52(dd, 2H), 5-{4-[2-(dl ethylanfno)el hoxy]phenylj- 8
460 3 32(m 1H), 3.24(q, 4H), 11l 2-1hlenyl)urca

trifluagoacetate 3.02(m 2H), Ja 99(m 111)Plz 1.95(m 1 o F
H, 1.4%0mn, 2 27t, 6H McProw. 61 (mF1 H), N
. f(;!ﬁgn%%ar bon i) na]-5- - 1 H), A
L Mpkl) A7 (d, NHa
£l hyl ami no) el boxyg N[ iy o ABa 123 ( t s
RC7,03(dd, 1 H), in

33 0 g

M. CCl j

& T & N,

s NH 2)

R oY MeGH i
] ECh HHa

Sr:hemeIV

As shown m the following Schemes V-VII, the amide prodoct formed prior Lo urea
generation in Scheme TV can be used as a common inlermediate for Lhe formation of varions
subslituted urcas where R* is not hydrogen. Reaction with isocyanantes, acyl azides {in particular
pyrazine acyl azides), or carbonyldiimidazole and amines (in particular hydroxylamine
hydrochloride), leads to the creation of vardons substiluted secondary ureas where RY is selected
from OH, oplionnlly substituted carboeyelyl, ophionally substituted heterocyelyl, or optionally
substicaeed ) salkyl.
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hydr oxynel hyl ) phenyl ] t hi ophene3- 6.93(4, 2H), 4.52(s,

, carboxam de tritluoroacetale (salt) 4. 27bdd,

., 4.31(dd, 2H), 3.24(g. 4H). 1.271, 6H wold NOvV 2008
2(s, 1 H, 7.29(dd, 1H),7.24(m 1H), 7.13(m 1H),
(am n ocar bonyl)am nojur{3-[2

et hyl am no) et hoxyj phenyl } N- 3.87(m IH), 4.35(dd,

, lperidin-4-yllhiophene 3-carboxam de 10 460

9(dd, 2H), 3.(m1 H), IIl trifluoroacetale 3.40(m

H, 3.31(q, 4H), 3.10(m 2H), 2.16(m 2H),

83m 2H, 1. 341, 6H 2-[ (anf no%ar bonyl ) anilno] - N- (2- eQD;
38(d, 2H), 7.36(s, SF[) hoam nael hlhi o hene3- 11
335 6.02(d, 2H), 3 70(s. 3H), xyphenya 3.57(dd,
2H), 3. 10( dd, H)Hcarlvvxamde i 170(m 2H) ,

1.99 (d,"2H 1
F(12tm,nocar_bon_)d_)_ax4,.no]-5-(- .1#1A 36 R

(
2H)
2H)
7.6
2-1
(di
2H)
.5
2
1.
7.

7.63(3 1H) 8.04 (d, 1H, ' J=7. 07 Hz) 6.43(d, 1 H,
J:9 10 Hz} 6.65-(d, 1 H, SgksgnsY Hz), 10.91 s, 1H eOD;
9.51(x, 1 H), 8.75(d, 1H)
2- [ (am nocar honyl ) am no] - 5- [ 342- &51(m 1H), 7.97(s,

phene3 earboxan{ e
i nf | udr oacetel o 4. 45(d

Scheme Y1
RZ
/
col
lrislhylamine . R}
_ih_:;r_lr{meylamme hydrochlonide RS o J||' NH

Scheme VII

An additional general process presented in this invention invelves an improvement on the
construction of general compounds with formula (I). The method, which employs a Suzaki
Coupling of a 5-bromothiophene intermediate as its key transformaltion, is shown in Scheme
VIN. This methed allows for increased diversity much laler in the syn(hesis and is amenable Lo
parallel camnbinaiorial methods of organic synthesis. Commercially available 2-amino-
thiophene-3-carboxylic acid mmethy] esler is protecied as the trichloroacety] urea, [ollowed by
selective brominalion al the 5-posilion with bromine in acetic acid. Removal of the protecting
group with ammenia in methanol, followed by Weinreb amidalion yiclds the commaon
intermediale. Standard Suzuki reaction condilions are then employed to finally generale the

target compounds.
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nmet hoxyphenyl ) - N- (1- nel hyl pi perl din- 14 389 .1=11.62
Hz), 3.76 (s, 3H), 3.96 ur

4-yl) I hl ophene- 3- car boxani de (m 111), 6.97 (d§ NOY 2006
7.45 (d, 2H, J=8.84 Hz), 7.63 (s,1 H, 8.07 (d, 1H,
J=7.33 Hz), 9.62 brs, 1H), 10.91 (s, 1H - - -------
---------- 0 a NOV 2aas =38 CDC13; 11.35(br s, 1H),
7.50 2-j(am nocarbonyf}anm no]-5-[4- (d, 2H), 7.15(d,
1 H, 6.95 (s, nol hoxyphenyl) N-((35)-1- 1H), 6.90(d,
2N), 5.30 [s, 2H), 15 A03 4 20{m 2 H (d, 1M J3 2.6,
(2.85 dd Il rnethylazcpan-3;yf}thlophene3- ( ,2 200
014, carboxam dehydrochl ori dse 1 K, 2. .400m 1 H),
2,455([ss, , 311H), 1 H }, 1.50-2.00 m 6H MOD

7. O4(s 1 H, 7.75(m

ea/l)a'no]-S-fS-[Z- 1 H, R63(dd, 1H)),
et h no) et oxy] phenyl } -AFf*- 7. 32(m
7. 22(m—H) dr xyneLlﬁli)_phen hi cghene3- Nt

ha0H

fluoroacetal e (saI .
3(44, 2H), 3.37(q, 4H) “'1 Ao(t 6H eOD, 7.46(4,
7.16(s, 1 H, 2- 1(ammcarbony|)am no -{4- [2-

. 6
HP,
6. o 211), p826(44, 2H) PPIaPl
H@Eﬁsl amﬁ‘rﬁ') el hoxy] phépyy- N- 17 44R18%3. 09(m 3H),
R m) Wpyrr ¢dni . H3(d
g)ﬁ&(zq , caf bt .

24 M) X 2 Eo-7 30
IH), 2.05(m 1H), 1.29(t,} 6H eO D, ®=<b69(x, 1 H), ~
8.75(d,1 H 21(am nocerbyl‘"ﬁam no] 5- (4-[2- 8.56(d,
IH), 8.00(m 2H), (dielhylamno)ethoxy]phenylj-N 18

454 | 71(s, ill), 7.59(d, 2H), 7.07(d, III
( ) ( Sc]l;zme‘?]]](

If the final compound generated from any of the above-mentioned melhods or schemes
has a prolecting group on nitrogen (in perticular e carbamate) or oxygen {in particular an ether or
cster) present anywhere on Lhe molecule standerd mnethods of removal ean be ulilized to generate
final compounds. Shown in Scheme I is Lhe general method used for the deprotection of a tert-
buloxycarbonyl carbamate Lo yield the secondary amine product (R*=XNHR?) as the
corresponding hydrochloride or tifTuoroscetate salt. Cleavage of melhy! ethers to phenals (not
shown) iz affected by reaction with boron Itril:rrc;midc in methylene chloride. Baoth c;f Lthese
methods are very familiar with [hose trained in the art of organic synthesis.

AN HC) XA

N : /A
v Boc dioxane N\. b
R or

5 = TFA /\\

Oy B ey Oy
)‘Nﬁ R
(] H i H/

Scheme TX
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4.41(dd, 2H),

3.65{dd, 2H), trifluoroacetato 3.38 4H), 1-4W(8,N®’ 7005
CDC13; 1125(br s, 1H), 7.50

2-[ (am nocar bonyf)am no] -5-(4- (d, 2H), 7.15(s, 1 H),
6.85 (d, nethoxyphenyl)-N[(3S)-1- 19 389 2H), N
6.90(m 2H), 5.40 (s, 2H),

nmet hyl pi perl di n-3-yljthfophene-3- 425(m 1 H), 3.80(s,

3H), 2.40 cnrhoxanfde hydrochloride 2.80 (m 4H),
2.30(s, 3H), 12.20(m 1H), 1.50-1.90 m3H MOD
7.40(s, 1H), 7.35(dd, 2- [(agg acarbonyl )em no] 5-{3-[ 2-
.. 1 H, 7.27(dd, 1 H), (fJn (die
Eﬂéﬁgm no)e | h oxy] phenyl)-1M 6 93(m M, 4A2(dd,
> hiophene3- 20 4+16 4.01(m 3H), 3.83 (m 2H),
Tahlkl pyrrolidin-3-yll 3.65(44 carboxam de
truareacerat-e———2H) 8;_**‘, 4 2A4(m 1 H)
2.18(m i H), 1A0(t, gH 1.28 dd, 1 H J1=12. 30 Hr [ Synthesis
J2=2. 90PAtamd. 57 (d. |l ML § 4 2R DY f‘f,b Method
2H). 195 (brs, 1H), 2.60 3480 {Scheme)
2-{{armnrocar bony'\:mqm] (4 = ?7 UH,
3=10. G mugpLdi@xyphenyl)) - 1 [ (3R) -'HFEE«{{EE‘@ b g‘f‘mﬂbf
[fdfminacabORnbMInol-Ha-[23. 45 m 3H), 3H), 3. El:l{rn, 2H
{fldthylainingleiHolRiipdngra- 3-|call bossmi de 334 % 2.98¢d}, 2H),. 9 )3 |
thignylcaghqnyljaringpip "6-17 441(d, 2H, JEBJ{IGA‘IH} Hz80{m, AH%R8 |( s,
1%““'8‘24"‘{‘!5’#‘%“ 8.30 (brl [-3%p; 218, wa(. BH}51~35{91H
1N_.09 o 1 nacatbrnulYAdm n nl L_\
J.U._\IL D, LI -L L\a“' LBAY Ava =) UUII}I/ T I U
2 ipalng- %S)-p)frrolidin3 22 361 |11 ylijlth
SH? o e OD[NOWROGF -39 2-[(am I
|Pipe ide;
| NOC & ch@l@ Nal - _r1(4
2-[(aminecarbonyljamino]-5-{3-[2-
{diethylamino)ethoxy]phenyl}-M- 3 460
pipen‘din-&yh]nphene-a-carboxamidﬁ I
frifluoroacelale
1.76-1.49 {m, 2H), 1.93 (brs,
2H}, 2.85 (L, 2H), 3.16 (s, 1H),
2-[{faminocarbonyljamino]-5-(4- 8.2 (brd, 1H), 331 {brd, 1H),
melhnxy_phenyl}-n-ﬁgsypiplrm[in-a- 1! 375 535?{53'::}’;';;&';"9} . m
yllthiophene-3-arboxamide G d.. 21, JJ-B.S,Q Hz‘,l ?.5; [,S, '“_u
8.02 {d, TH), J=7.33 Hz), B.65
(hrs, 2H), 10.81 (s, 1H}
MeCD; 7.65(d, 1H), 7.30{dd,
tert-buty] 3-{j(2- 2H), 7.20(s, TH), 6.90(d, 1H),
[{aminocarbonyllaminai-5-{3-[2- 4.35({m, 2H), 3.20(m, 2H},
{diethylamino}ethoxylphenyl}-a- 5 560 A.60{m, 2H), 3.30(m, 4H), m
thienylicarbonylJamina}plperidine-1- 3.00{m, 2A), 2.10{m, 1H),
carboxylale Fiflugroaceiate 1.80{m, 1H}, 1.50{m, 2H),
1.45¢s, 9H), 1.40(1, §H)

MeDD; 7.52(d, 2H), 7.49(=, TH),
2d[aminocarbonyllaminn 7.01(d, 2H), £.35{m, 2H),
{diethptamlnn}emw]ph]cf;{ﬁt{nz- 6| 460 3.60(n, 2H), 3.8(m, i m

piperidin-4-yllhlaphene-3-carboxamide 3 '1 3 l:l-i_':’ 2:]?' 2 '1 4';::' EH{;
1.85(m, 2H), 1.35(t, GH)
CDCI3; 11.30{br 5, 1H), 7.50
Semecabonyaming 108 (a2, e 1y i
Elzepan - - - 3 . il - L] '
methuxyphenygm‘iuphen e-3- 7 389 {?nz'?l{l-rln]' ;FL!!}IIEI :{!r:uzli]sg}é I]3 [.:1? 1
carboxamide TH), 1.80(m, 2H), 1.70{m, 3H),
1.50 [m, 1H}
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mel hoxyphenyl )-N-[ (3H)-pyrrolidin3- 23 361 771

y1Jt hi ophene- 3- car boxam de

2-[ (ani nocar bonyl ) ami no] - N-[2- eOD: 7.37(d, 2H).8 NOY 2008
7.35(s, 1 H (dl methyiam no)ethyl 3-5-(4- 60(d, 2H),

- 3.69(s, 3H), Il nmethoxyphenyl)thiopheneti3 24 363

364(m 2H), 3.29(m 2H), carboxam de 2. 91(s 6H)
2-[(a min ocarbo nyl)am no]-N[2

(dl ethyl ami no)ethyl ]-5{4- 25 391 Il1 netboxyphenyl)th
| oph ene-3 Carboxantde 6109, s,1 H 6 9.58, br s, 1 H
59. 29. brs, 1H; 68. 39, d, 1H;

2-j (am normbonyl )am no] w [ ?.735} 82 S, 1 H 6

2 Al DL Ao s} o (A ~ Y

1. 4075 u, LII, azopart—o |J AN W LJ 1L—|7 ©

436, m 1 H met hoxyphenyl ]! hi oag%n %’ﬁﬂa 583l
N-{Blth-arindpigédIin yljckinofyiM  Cclar boxanm d&z% ﬁ&ﬂ Ciﬁ},

S{B{ZXBlethyjanbid)elSxglpbenyiing 81| H 468 1 9&,:azm.,1m-la 2&8qlaii4. | M 1

AhlegyNurcagdilyprageeates? [(m| 2H), 1 76—USQDT, ek, P%;; 1H},

i

—,_L-[—éam—necal—bomdq-em_mo}
met hoxyphenyl ) - N-{(pi [per i di nl J=CPp7 4o, L7280 )

zgtamn@grbo@mem-relwmﬂ ke

2 j (ami nocar bonyl ) am nlo] S- (4 1] 899 QBTAHLP" 2P, 61
m—2H) frethoxyphery)—N-+H3R+hi-peH b
2%{a9ﬂ1dc5mnﬂyu§Hﬂé] (s, L H. 6. 97 ﬁlﬁ Qﬁ"ﬁ gﬁﬁlane
dReloRriR R [> PE) 7,46 ? E'D@ﬂﬂd
[h .-,.wmmr@me"gmmmea@a-s, I+ 23 08 ), 1526 m
cgppxamidengiivotodeptple (a5 (d, 2H, 42T{dd 2H}, 4-31{dd EH].

5-(4- JE12 ggq.mmw:{m&ﬂm

(PHEMES. clambiox amb de | ( lsa(idiany, sdo m

w wé""é@'“gﬁ ), 7. 7 444&@2@%131%4&},59
&14 |(t,[ 1 H  P=830un, B, 2.06(0021, L1H
') no /hlf’ ')1., 1=5_01l ) 232 (dbtsimg2H) 15989641 9

P{amippambwghaminc]-N-(2- MaCD; 7.38(d, 2H), 7.36(s, TH),

aminaelhyl)-5-{4-
melhoxyphenyljlhiophene-3- 1 335 aﬁﬁﬂfﬂ’ gng’ g:ggfgh] u
¥ r - ] L

carkoxamide

1.70 (m, 2H), 1.99 (d, 2H,
J=12.88 Hz), 3.01 (g, 2H,
JJ=11.03 Hz), 3.35 [d, 2H,

2-[{zminocarbonyljaminal-5-[2- 4=12.36 1z2), 3.76 (s, 3H), 4.01
methoxyphenyl)}-N-piperidin-4- [12| 375 {3;?;5'}5 Eggfﬁ’ﬂfggg
X - r 1 o] ) ]
ylthiophene-3-carboxamide 7.63 (s, 1H), 8.04 (d, 14,
J=7.07 Hz), 8.43 {d, 1H, J=5.10
Hz), B.85{d, 1H, J=8.50 Hz],
10.91 {s, 1H)

111

MeOD; 9.51(s, 1H), 8.75(d, 1H)/

2-[faminocarbonyl)aminal-5-{a-[2- &51{m, iH), 7.97(s, iH),
(dielhylamino)elhexylphenyl}-N- 12 454 7.93{m, 1H}, 7.35(1, 1H),
pyridin-3-yllhlophene-3-carboxamide 7.29(m, 2H), 6.93(m, TH), m
trifluoroacetale 4.45(dd, 2H}, 3.67(dd, 2H],

3.39(q, 4H), 1.42(t, 6H)

methoxyphenyl)-H-(1-melhylpiperidin-| 14 Jg9

176 (g, 2H), 2.04 (d, 2H,
J=12.38 Hz), 2.77 (brd, 3H),
3.08 {g, 2H), 3.44 (d, 2H,
=11.62 Hz), 3.76 (5, 3H), 4.96
(m, 1H), 6.97 (d, 2H), 7.45 (d,
2H, J=0.84 Hz), 7.63 (s, 1H),
8.07 {4, 1H, J=7.33 Kz}, 9.62
{brs, 1H), 10.81 (s, 1H)

2-j[amlnacarbonylamina]-5-{4-

d-yihlophene-3-carboxamide




2-[ (am nocer bonyl ) am naj - 5- (4- Hz),

3.27 (dd, 1 H,

——rer d e ot T W W e e AT B

J1=13. 77 Hz, nel hoxyphenyl)-Npyrrolidin-3- 29 361
J2=(L95 Hz), 3.60 (brs, 1H), 0B NOV 2005

_.yl.t hi ophene- 3-carboxam de 3.76 (s, 3H), 3.06 Ms,1 H),
>n 6.96 (b nn, 2H), 728 (brs, 1 H), 750 (d, 2H,

J=8. 84 Hz),
7.80(d, 1H),
H),

7.65(s,

met hoxyphenyt ] t hl ophene- 3- .

7.45(d, 2H), &95(d, 2H),
el hyl pi peridi n-3-yl}5-(4- 690(br s,
403 3. 75(s,

8.16 brs 1H,10.31 s 1 11.0(s,1 H),
2-[ (am nocar bony[)amlno] - N-(1- 1

3.90(m 1H),

2H),
3N)

2. 85(dd 2H), pl carboxan1de ydrochlorlde 30(m
' _ ot 'v’#cmm 1Hﬁ5H+siH}?5H "
I [ 2006 =44 15[ ﬂ:i) 593{57:(d
%’LH ‘“”‘?“6’5" i 5[(‘{ am nog¢ar bonyl )ﬁl;[miu— [ §. 300 21,
e 5(ds |2Hp93  qi4Ppireden amnrsfq;-g 4514 I
405 1 (m, 1H), 2.80 {d, 1H), 2.60 {dd
dréeh m H){!
et hoxyphanyl ) thi ophere- - 313, 715'@@4“%”}'
II} L. C(J.I UU/\(J.IT'_ uc_lly Ublll UI ﬂb 7 E{ITI,
o 1. B5 m 1 1 40- 1. 5( SH 0O- %t? Eaé -”.n,JI 7.35{[, 2H),
d'[iﬂ “nq] - $- (3 7.32(tm, 1H), 7.22(m, 1H),
{f_.; i{&' rlitdil n- 483 32| 3G16(dd| 1H), &92(m, TH}, I
i de 2[(nmllﬂﬁ%ﬁﬁﬂh At
i no] 5 (4 hydroxyphenyl ) N- pi per| d:f??["z'F'J ‘3& i"‘fil
2 [/
_yl | 'I'II U[JIICIIC \.) LaClI UUI\ClI L Z L\ F I[B{g 1H]
2k Scbhy TRA RO e ) 1N i per | e S A £
(Hibth{ib@pBRIRxApKRYIRX ar q.,. de tert- bu:tadtm (0 070 -
[ penme lidmeyhhizphgdsyaani nal'~ 5- ( 3Mrel [hoxsabirs vy 3.3a(a361).4 01
rarboxamidekifiudresnetidnyi ) anfln o) pyr|r o?wmq%ig&z gg;:m TH),
2-f{aminocarbonylaming]-6-(4-[2- Megg}j?dﬁﬁ{f“ 1;_'&?; 55'1*]1 H
(dielhylaminolethoxylphenylI-N- 1 40 [ 454 7715, 3H), 759, 2H), 7.07(d,} 1IN
]:rynd]n-&yﬂl}luphen&&cﬂrbummlde 2H), 4.41 m’ d, 2H), jEi.EEfdﬂ.EH}:
trilluoroacelata 3,38(q, 4H), 1.40(t, 6H)
CDCIS; 11.25(br s, 1H), 7.50
2-[(faminocarbonyfamina]-5-{41- {d, 2H), 7.15(s, 1H), 6.84 (d,
methoxyphenyl)-N-[(35)-1- 19 289 2H}), 6.90{m, 2H), 5.40 (s, 2H), I
methylpiperidin-3-ylithlophene-3. 4.25({m, 1H}, 3.80{s, 3H), 2.40-
carhoxamida hydrochlozride 2.80 {m, 4H), 2.30(s, 3H},
2.20[m, 1H], 1.50-1.90 {m, 3H})
MeOB; 7.400%, 1H), 7.35{dd,
2-[{aminacarbonyljaminol-5-{3-2- ; 1"2_'9;;{??:‘}'{']1 ﬂ;gg{sﬂ}}“]
(dlelhylaminajelhoxy]phenyll-N- | 5 | 445 4.01{m, 3H), 3.83 {m, 2H), 1w
pyrrolidin-3-yilthiophene-3- a EE[dr:l EH'} ELE?[!:[: 4H}I
carboxamide rifluoroacetale 2:44[111 '1 H) ‘2 18(m, 1 I-l],
1.40(t, 6H)
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.61 (g, 2H, J=5.01 Hz), 6.77
(d, 2H, J=0.59 Hz), 6.96 {dd,
2H, J1=5.05 Mz, J2=3.54 Hz),
7.02 (d, 1H, 1=3.03 Hz), 7.32
(d, 2H, J=A.32 Hz), 7.38 (d, 1H,
J=5.05 Hz), 7.53 (s, 1H}, B.77
(L, TH, J=5.81 Hz), 9.53 {s, TH),

10.89 (s, 1H}




4.61 (d, 2H J _5.01 Hz), 6.77 (d, 2H, J4.59 Hz),
6.96 (dd, 2-[(am nocarbnnyl)ami noj-s-(4- 2H, J1=5.05
Hz, J2=3.54 Hz), hydroxyphenyl)-N-(2- 7.02 (d0&H0Y 2006
J=3.03 Hz). 732 thienylnethylthl ophene-3- 72 374 (d,
2H, J16.34 Hz), 7.38 (d, IH  carhoxam de J=5.05 Hz),
7.53 (s, 1 H, 877 (y 1H, J ns.al Hz), 9.53 (s, IH),
10.89 s, I HO S Nov 2005 =44 2.61 (t, 2H), 2.65 {t,
2H), 3.75 (s, 3H), 3.81 (d, 2H), 6.29 (d,

2-[ (am nocarbonyl )am no]-N-{2 [(2- 1 H J--3.03 Hz),
6.36 (dd, | H, J7~.03 Hz, J2%{.77 Hz), 6.97
FuryInE|hyI]thIo]ethyI] 5-(4- 74 432 (d 2H, J 6. 64
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/en DAt {da 1A 16{dd?
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3.00-(m 1 1, 3.

2-[{aminocarbonyljamina]-5-(4-
melhoxyphenyl)-N-[{3R}-piperidin-3-
y¥imethyl]thiophene-3-carboxamida

25

(m 3H)

3

122 {dd, 1H, J1=1238 Hz,
J2=2.58 Hz), 1.57 {4, 1H,
J=13,4 H2), 1.78 (bri, 2H},
1.95 {brs, 1H), 260 {q, 1H,
J=11.37], 2.78 (g, 1H, J=10.61
Hz), 3.09 (m, 1H], 3.25 {m, 3H),
3.77 (s, 3H), 6.97 (d, 2H,
J=B.59 Hz), 7.44 (d, 2H, J=6.84
Hz), 758 (s, 1H), B.24 {brs,
1H), &30 (hrt, 1H}, 8.57 {brs,

2-[{(amInocarbonyl}armina}-5-{4-
methoxyphenyl)-NA{1,2,34- ~
tetrahydroquinalin-3-yljthiophene-3-
carboxamide

78

423

iH), 1092 (5, 1H}

5 i

2-[{aminoearbanyljamino]-N-{1,3-
benzodioxcl-5-ylmelhyl}-5-(4-
methoxyphenylhiophene-3-
carbaxamidn

79

426

3.76 (s, 2H), 4.36 (d, 2H), 597
(s, 2H), 6.81 (d, 1H), 6.89 {d,
1H}, 6.96 (d, 2H), 7.44 (d, 2H),
7.62 (=, 1H), .62 (t, 1H}, 10.94
(s, 1H)

2] (amInocarbonyllaminal-N-(3-
rmethoxybenzyl}-5-(4-
methoxyphanyhihlophane-3-
Arboxamlide

2o

412

3.74(5,3H}, 3.708(s,3H},
£.44(d,2H,J=5.56Hz),
6.82{m,1H), 6.91{m,2H),
5.98{d,2H,)=8.59Hz), 7.25(t,
2H, J=7.83),
7.46(d,2H,J=8.59Hz),7.66{s, 1H)
, 8.71(g,1H), 10.95(s,1H}




yl met hyl ] t hi ophene- 3- car boxam de 3. 77 (s,

3H), 6.97
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(d, 2H, J=6.59 Hz), 7.44 (d, 2H, J=6.64 Hz), 6 ,
1 H), 824 (brs, 1 H), &30 (hrt, | H), &57 (brs,ﬁlm? 2006
10.92 Ls, | 2-[(am nocarbonyl)am no]-s-(4 -

" nmet hoxyphenyl }=N; (1,2,3,4 78 423 - -- - - 111 tetrahyd
roqu ino lin-3-yl)thi ophene-3- carboxam de
2-[(arnirrocarbony[)am no]-N-(1,3- 3.76 (s, 3H), 4.36
(d, 2H), 597 benzodi oxol --r-yl me[ hyl }5-(4- (s, 2H),

6.81 (d, 1H), 6.89 (d, nethoxyphenyl)ihiophene-3- 79
426 1 H), 6.96 (d, 2H), 7.4446d, 2H), 111
Carbaxarai do 7.62 (s, 1 H, 854 (t,1 H, 10.94 Cs, 1
37I(S, 3H) , d oS3t 2 3.73(s,3H), 3.74(5,3H}
[&‘i‘,‘g el EE)H g_]-Al-(S 4. 44(d, 2H,ak7 iz) ,
Eil I} , | met haxyberpld 54,.J-4.580)4 12
pﬁ 71 ®15(( 1,456 6.92(m,7H), m
mat haxgqnhaamld)etl ophenel 3-{ 2H, J=f 45[%%'#5@9(% dc
46(d, 2H, J=8.59Hz), 7. 66{s,[1 H 8. 71 Hiﬁas -
-------------- O8NV 2066 : ]
2[(@hfscdbnyNaming]s-@ mef ho yphena ? igﬂ. 4% 7y
melBekyphonyl)-tiig-melhilieeny| d4¢ hyses n-{ 549549;(2111}.3'&13@-:! SHHPHzZ m
fuwi]wﬁlhywﬁ?wqmuﬁhqene- 3 81 4565465,99'6 m57IH)1H] 10.93
7 48( d’ 2H’ 1— C Q/]I—I?\ 5 >H
B b dyorihr 2. S [N 222 (s | JEhses 42‘?3 iy
4aetioxyphenyl)-N-{pyridin-2- 85| 283 | 1H),7.73 (1, 1H), 7.67 (s, TH), m
yimethylythiophene-3<carboxamide 8.20 {L, 1H), 8.69 {d, 1H), 8.95
(L, 1H), 10.76 (s, 1H}
E{{amirllumr:nnyl]aminu]-N-[ﬂ»
ucrobenzyl}-o-{4-
melhnxyphenyl]lhiup%ene—ﬂ- 86 400 I
carboxamide
1erl-bulyl a-{[[2-
[{aminocarbonyljaming]-5-(3-
methaxyphenylya- Ba 475 m
lhienyllcarbanyllamino}plperidine-1-
carboxylale
o iaml _ R 3.7&{5.3HL 3.33{5,3["}.
2 Tn:fhf;:::,ﬂ];ﬂ?{?_”'{z 4.A5(bt,2h,J=5.56Hz),
melhoxyphenylthiophene-3- B9 412 6.97(m,5H{, 7.23(m,2H), i
carboxamide TA47(d,2H,J=8.84}, 7.71(s,1H),
8.55{b%,1H), 10.97(s,1H)
2-[(aminocarbon 2.56-3.7 (m, 2H), 3.76 (3, 3H),
I¢ -malhﬁﬁﬁeﬁ',{{,‘i;f’,!,'jgﬁ"ﬁ“’ 4,11 (1, 2H), 6.85-7-05 (ms 5HY; |
phenaxyelhyljthiophene-3- a0 412 7.28 {t, 2H), 7.44 (d, 2H), 7.51 m
carbaxamlde {5 1H} Bpﬂ{ﬂ- [I':Ulr:] 1H} 10.83
=
3.00 (L, 2H, J=7.45 Hz}, 2.61
{m, 2H), 4.75 (s, 3H), 6.97 {d,
116,95 Ha, 12518 V), 7.2
2-[{eminocarbonylamino]-5(4- - , Jd=3. Zh 7127
mElhﬂxrphenvl}ﬁ{az-pvri]dinfﬂ- 93| 397 ‘3'-131’9“:?5“3.?1’:';'? 3]5“'-:— | m
ylethyl}thiophene-2-carboxamide (dt, 1H, J157.58 Nz, J221 77
Hz}, B.27 (t, 1H, J=5.56 Hz),
B.51 {d, TH, J=1,55 Hz), 10.97
{s, 1H)
terl-hutyl 3-{[[2-
[{aminocarbonyllaming]-5-{4-
methoxyphenyl}-3- L= 47 I
Lhienyllearbonyl}amino)piperidine-1-
carboxylate

——dha



2- [ (amknocar bonyOani no) S- ( 4-

(d,

5.99 (s,

2H) 111),

6.14 (s, nel hoxyphenyl)-N E(5-nelhyl-2- 84 386 N 7005
6.96 (d, 2H), 7A3 (d, 2H), m

[ uryl) nmet hyl JI hi ophene- 3-carboxam de 7.64 (s, 1 H),
8.57 (y 1 H,10.93 (s, 'H) 3.77 (s, 3H, 4.69 (d,

2H), 698 2-[(arninocarbonyl)anmilno]- -(4- (d, 211),
7.46 (d, 2H), 7.65 (t, rmethoxyphenyl)-N(pyridin-2-

85 383 1H), 7.73 (t, 1 H), 7.67 (s, 1 H, Il

yl met hyl ) t hi ophene- 3- car boxanfde 8.20 (t,

1H,

0. 69

(d, 1 H, 8.96 1,1H 10.76 sg4dH 2-[(am nocarboay)am
[ na] N-(4 fuorobenzyl }r(4 86 400 Il I
ﬂE[IIU)(ypII TT I)lIIrUpllcn —3—carbox p——r
Aipmipoc 1‘i'f6'6 Nbony| ) dni no] - 5 %mﬁgﬁ ?Eéﬁgtemé“g )
ﬁ" b"‘F‘ T)gar dossyl } ang no) g4 @f208-7.a4 {9, 2H),| I
ear 93; m,ﬁ am nocar bonyOami ﬂ;qsm 1H-9.63 {I7 8f)s10334) ,
Q_a_Q(q Fis) - _net Ltnxvhpravl\ 5 {4 4A B{'H'l I
0=§§§n 6 97(m SH(, {ﬂﬁ‘a )
[d, '2’ H, by, 7.71 s
neje 468, 5 1I1P3.§u[f m’%% H ¥
zea[rt(catammemnhmﬁ&ﬁn{ }5-(4- 3. 362& d oA, 22 76
(s net hoxyphenyg } N (2- 4. 11 ‘(nq[mz:um,,t :ﬁ{roﬁﬂ? D5
2 phenox eI hyI t HI ophene”ﬂEﬂDQbEﬂd;ZHZﬂlS{s H},
(ai ﬂ“F iyt o i1 carbaxgﬁﬁ < 35k L 3B
rld g Eﬁ&d— ﬁ_ 131 00 46 2r, 3 ﬁ[ v
it(8rdase 197 (d, 555 _22
( dd 1 H 2-[ (arni nocalr bcnyl ) am 10] &.4 zrﬂ]ﬁﬁugéu
J2= i 27 MeCD; 7.55(d, 2H), 7.45(s, 1H)|
.Eierﬂ'ﬂ"tl" I3z ] 7.05{d, 2H}, 4.35{dd, 2H), 3.50-
[{faminecarbonylaming}-5-{4-12
(diethylamino)ethoxylphenyl]-3- |112| 580 3-90{m, aH), 3.50(dd, 2H), v
Lhienyljcarhonylamina}piperidine-1- ':I]jl:?{"r?g ?;;]]f 21?5?5{{?:]' ?‘!?—I}];
carboxylate billuaroacetale 1.45(s, 9H}, 1.95{t, 6H}
10.85(s, 1H), 9.50(br =, 1H),
8,10{br s, 1H), B.95{br s, 1H),
2-[([aminoecarbonylomina]-R-[(35)- 19.20(d, 1H}), 7.65(s, 1H), 7.50(d,|
ezepan-3-yl}o-{2-[2- 113 a7 2H), 7.05(d, 2H), 6.95, (hr a,
{disthylamino)ethoxylphenylithiophen| 2H]), 4.35(dd, 2H), 1.25{m, 1H), v
e-3-carboxamide hydrachlaride 3.50({dd 2H}), 3.10-3.40(m, 8H},
2.00{m, 1H), 1.80{m, 44),
1.55(m, 1H), 1.25{1, M)
_ MeOD; 7.45(d, 2H), 7.35(s, 1H),
lert-butyl (3R)-3-{(2
[{aminocarbonyljamino]-5-{4-T2- 6.90(d, 2H), 4.25(dd, 2H), 3.60-
{diethylamino)elhoxy]phenyl}a- [114| 580 3.90{m, aH), 3.50(dd, 2H), v
Lhienylsarbonyl]amine) plperidine-1- 13‘3%'%"‘:" grﬁ‘ fgﬁ; g’:}'i
carboxylale rifluoroacetate 1.35(s, 9H}, 1.25(t, 6H}
9.65 (s, THY, 625 (s, 3H), 7.5D
N-[3-{[{35)-3-amInoazepan-1- {d, 2H), 7.70(s, TH), 6.90{d,
yl]carbon yl-5-{4-melhoxyphenyl}2- |115 3aes 2H}, 6.75 {br 5, 2H}, 4.00 (m, | k3
ihlenylJurea hydrochlaride 1H]), 3.80(=, 3H], 3.40 {m, 4H),
2.0 {m, TH), 1.00-1.80 {m, 5H)
1128 s 1H, 9.65 bs TH, 9.08 bs]
1H,8.43 5 1H, 7.90 5 1H, 746
2-{{j(2,5- dJ=87Hz22H,683dJ=88
dimeihoxyphenyljamino]carhanyllam] 116 511 Hz 2K, 8.65d ] = 8.8 Hz 1H,
16)-5-{4-methoxyphenyl)}-N-plperidin-3- 6.43 - 6.47 m 1H, 4.35 bs TH, v
ylthlophene-3-carboxamide 376530, 7. 7f3s3H, 3.545
3H, 3.24 - 3.45 m 2H, 281 hs
2H, 2.44 bs 4H.




met hoxypheny1l} N- (?-pyridin-2- 93 397 (d, 1 H J=7.83
Hz), 7.43 (d, 2H, vylerhyl)thiaphene-3-carbox
J=859 Hz), 7.54 (s, 1 H, 7.70 IE1 (dt,1 H J
Hz, J2=1.77 Hz), B.27 (t, 1 H J=5.56 Hz), 8.51 (d.
IH Jz4,55 Hz), 10.97 Qs. IH tert-butyl 4-([[2-

[ (em nocar bonyl ) am no] - & 4- met hoxyphenyl)-3- 94 475

111
carboxl ate - -

th fenyl)carbonyl} am no) pi

perldlnel

Whaw 200

---------------- ---- - 00 hEN'2006 -46
2 [(an1nocarbony|)an1no] N-(fr_3.72 (s, 3H), 3.76 (s,
SFD 4. 39 nelhoxybenzyI}S (4 (d ZFD (d ZFD 6. 96
\U, rIClIIU)\ypIICIIyI )I III Ll L= v O' 2.'&'] 1HP2E&I
5—{4—& {dlelh no ]gﬁﬁ’eny ), |11l car ﬁxé-iigﬁ % L
. 3&&;1')‘ -2-1 (Is, |11H McOO;6Hj, cngle}Z:i:&a [m? :||4)5 s,
lahi)nﬂ}{@r ofrpliamined-&F RSy | )1a:r1 nép4 5- %SIQ.-EHY 768 M ZHR Vi
4 ppigin-3-githlophepgtfeot hyI arfi no) el h ];\B? F‘} ‘;
1 & {s,"1H), 8,98
110 469 1), 3 60(dd, 2 1h), 3050, T
|.J1—|.JC|1u11| o= yrrapopngito— o5 9o ;
carboxam de trlfluarogcetinte 2. ) . %T 5
S{lgqgiethyl mg@lﬁ raﬂmh Vi | 6H) M eO &), 2.33% asé (m, TH),
: i nagaylbo alA-92gl,-1H), 7 14{ ,2H), 7.28
%‘"ﬁ% Inéﬁﬁi’:‘{: | %ﬁ W) (d, 1H), 7 39 {dxd, TH}, ? 84 s, vi
darBhiyiciTyo hi‘i\m(y] pheryl }- N-j 1 Bk @ g bp 1
, 3.60Q(dd, ZFD plperldln 3- y[ @ : 1
_H)_3_3’0(‘m_5 , Ldl oxgntde—tT l}llygg qgm;‘qgg 2H],
SRS 2H), 1. 8R.eoYmAN], 235 (rh, ahH.78
5 'Fg‘ 2- &DD; 7. SRAqHYZ)(m, TRHLSH8 (L [1
viringi '%) S588; 1[2H), 7.0 8 2H). Bm){bs ), W
35( ddu'h H)u;]e 3. 60 diet hyI am n 523@1‘;“3 ;’?H ]?3
& 12.5, br s, 1H; E 10.9, 6, 1H;
G955 brs, 1H; 5§9.24, br s,
1H; 58.88, =5, 1H; §8.49, d,
N-[{35}-azepan-3-yII-5-{4- tH; 5835, dd, 1H; 5829, d,
methoxyphenyl}-2-{[(pyrazin-2- 123 26T 1H; 6 7.92, 5, 1H; 6 7.54, d, VI
ylamino)earbonyJemina}thlophene-3- 3K; §6.99, d, 2H; § 4.42, m,
carbgxamlde hydrochlorlde 1H; §2.24, m, 1H; 5323, m,
2H; § 3.10, m, 1H; 5 2.02, m
1H; § 1.85, m, 4H; & 1.62, m,
1H
.95 {t, 6H), 1.52 (tn, 2H), 1.62
5 (3-[2<diethylaminalethoxylphenyll- A S0t aEh, 36 (L 30,
N-plperidin-3-yF2-{I(pyrazin-2- .0, ga9 14,05, 2H), 6.68 (bs, 1H), 6.80| V1
ylamlnu]carhanyl]amlnu}mlnghene-::'l- (d, 1H}, 7.30 {m, 2H}, 7.28 (m,
carboxamids hydrochlaride 24), 7.82 (s, 1H), 8.2 {s, 1H),
828 (s, 1H), 9.00 {5, 1H}
N-{2-aminoelhyl}-5-{(4-methoxyphenyl} 8.53 5 1H, 8.31-8.23 m 1H, 8.13
2-[(pyrazin-2- 125 413 dJ=28Hz1H,7.42d J=B.8 Hz VI
ylaminolecarbonyl]amino)lhlophene-3- 2H,7A8s51H,6.85d J=B.8Hz
carhaxamide 2H, 3.72 5 3H.
0.95 (t, 6H), 1.52 {m, 2H), 1.79
s-{a-[2-{diethylamino}ethaxy]phenyl]- {m, 2H}, 2,42 {m, 4H}, 270 [(m,
H-piperidin-3-yI-2-{[{pyrazin-2- 126 538 AH), 9.08 {m, 2H), 3,98 (m, JH), VI
ylamino}ecarbonyl]amino] thiophene-3- €.95 (d, 2H), 7.48 (d, 2H), 770
carboxamide {5, TH}, B.28 (d, 2H}, 8.95 (=,
1)




car IV |lhie carbon amno e 3.30(m 4H), 2.95(m 2H),
ol- 190(dd, 2H), 1.55(m 2H), arhoxyleto t ”N
uor oacoaceti ate 1.45(s. 9H L3& H) 10.85(s, 1H), OV 2006
, 950(br s, iii), 9.10(br s, IH), 8.95hr s,1 H), 2
j (am nacar bonyl )am no]-N-[(3S)- 8.20(d,1 H), 7.65(s, -
IH), 7.50(d, ezepan-3-yl -5-f4-[2- 113 474 2H),
7.05(d, 2H), 6.95, (hr s, n
(di et hyl am no) et hoxy] phenyl ]t hi ophen 2H), 4. 35(dd,
2H), 4.25(m 1 H), e-3-carboxamnm de hydrochl oride
3 50(dd 2H), 3.10-3.40(m 8Hyg. 2.0O(m1 H, 1.80(m
1.55(m | H) 1.25 5H Ient-butyl (3R)-3-{[(2-
5@#&@ N Abdridina Rl > kl H—690(d, 21~ —4-25(dd
'} R "6 AT bon l')am np]-5-{4-12
ylaﬁﬂiaﬁamﬁﬁlﬁhﬂﬁ}lﬁicﬁwﬂgﬁ [}83 114 560 3.90(m 311) v
3. 50( dd?,rblﬁ:hhderv h[ e nyI car bonyl ] am no] pl perl d[ net 1
3.20(m SHy, 211 b(S I H}—Car DPXH . @HE 1.32 (s, on), 3.75
trtiluoroacetate 1.80(Hd,| 2H}, 1]#H4em 1. , TH), 2,85 {m,
1 35@1-@%'@ {s{s18H 9.6pb (B, 1l1) TH}ZEEE((BLMal—an{izBD
hw&ﬁ&m@aﬁz an- ;Teq%d, ﬂ[ﬂf- 24y s’lE[LE
(% ;.2 1€g1_ Hox ?)15 VI
lper ?E{s
Qﬁmﬂbs W00 (m | gn
hydrochl oride 1 3.50(ls, 3H), @n ﬁm bs' m
1H 1.00-1.80 (m 5H) 1128s 1H, 9] 6 99[.5
9A3s1H, 7.90s 1H,7A6 2t ({{ (2,5 d ma&u 8HjZ1Jﬁz|;re,HH},678 d
5[ lz:(;'end;:a ﬂﬁz“ 'ggu ) ami no] caf{Tadiyh 3-4im, ). 20 (m6| 65
ylami }wg ia Y gﬂh,en ) (324 4~ 838 ho §Hﬂ?%ﬁﬁg?ﬁgﬂ n v
T 11 H| 435 bty P
yl t hl ophene 3 car boxany del 3. 76 s )7 9?31 I?I—F' 455l s
5-@lineiheSpren R i razm-2 1| NS| ZH 2. 44 bs—ZR - -
aminc)carbonyaminal-N-[{35
4 pynuglidin-s-gﬂ?mmph.}ene-[g- ¥ ol1so]  am VI
carboxamide
.47 = 1H, &.14-3.26 m 2H, 7.
N-[3-(1,4-dlazepan-1-ylcarbonyl}-5-{4- d J=8.8 Hz 2H, 7.06 3 1H, 7.85
melhcxyphenyl}-2-hlenyl]-N'-pyrazin- | 131 153 d .JJ=A.8 Hz 2H, 3.90 bs 2H, b |
2-ylurea 3.79 bLJ=6.0 Hz 2H, 3.72 5 3H,
140 bs 2H, 2.10 bs 7H.
11.07 bs 1H,10.72s 1H, 879 5
1H, 8.22-9.26 m 2H, 7.50 d
N-[3-{(3-aminopyrrolidin-1- 4=8.6Hz 2H, 8.04 bs 2H, 7.1
yicatbionyll ot muthoxypheryly2- (12| ase | 1720725 mak, Tona | Ty
thienyl|-N*pyrazin-2-ylurea 1H, 6.92 d J=8.6 Hz 2H3.72 s
3H, 211-2.19m 1H, 3.80 bs
2H, 3.64 ha 2H.
1eri-butyl 4-([{5-(4-methoxyphenyl)-2-
{[{pg_,rmzin-z-ylamlnu]carhunyl]aminn}- 123 653
J-lhienyl)carbonyllamine) piperldine-1- Vi
carhoxylale
{1.1315,1IEH}, }.32 (s, 9H}, 1.72
tert-butyl 3-{[{5-[4-[2- rt, 1H), 1.0 {m, 1H), 2.85 {m,
[dle‘lhylamln?}ell;[ggry-}ph[:nylj-z- 1H}, 3.21 (m, 4H), 3.50 {1, 2H),
Sy miostontmeey 4 o0 | LSRG SEIIE |
enylcarbonyllamine)plperidine-1- 1H:T ,gﬁ l-:-s, ‘II-;.B.EI.'.I- d 2I-i
carboxylale }&90 Es, TH],}B.EE {ésj 4
14),10.90 (s, 1H)
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0 0O NOv 2006 -47 1.21 (1, 6H), 200 (m 1 H, 2.20
544- [ 2- (di el hyl ani no) el hoxy] phenyl}- (m 1 Hp SN@ 7006
(m 4H), 3.43 (m 2-[[(pyrazin-2- 6H), 4.31 (P, @I)
4.53 (m | H, ylanfno)carhonyl]anino]-N[(SS)- 120
524 7.06 (d, 2H), 7.52 {d, 2H}, 7.70 VI

pyl Tal I dl n3-yi ]I hl ophene-3 Cu, IN, 8.30 (m 3H), 8.78
(s, carboxamide 1 H), 8.05 (s, 1 H), 8,90 (s, 1 Hy,
9.32(s,1H),10.90 s,1H) 1.25 (1, OH), 2.02 (m 1 H),
220 5-(3 [2-[diethyl am na] et hoxy] phenyl ~- (m |H),
3.22 (m 4H), 3.43 (m 2-([4epyrazin-2- 6H), 4.34 (t,
2H), 4.53 [m | H], y[am no)carbonyl]am no)-Nj(3S)-

3 (d, ﬁ%gm 1‘?@5%7{% é‘" )

ydr ochl or @I@zis.l-ﬁgg[ﬁ, 4.08 -
5{s, 1 3.253{;:96H§$41 ]3-31{m9430

pyrral i di n-8-yl][hi ophene
7.84 (s, carhoxsm de

51432 §)1:;%%. hnx}h}-alt

(6 L, dob) . | HB25 (g (v b 225
carl et e Dot S pheny 42{11- tﬁ){m, b5 o
(m 4H), 2.78 (m 4H),{ 3.DD (m T{"J:“"ﬂ
Np[ perldlrrd-yl-2-[{(pyrazin-2- ,
2H), 6.68 (bs, IH), WV 955[5 1H]-

yl am no] car bonyl [ am no] T iji opheneRo.o6{s30H)( @z1 (&, T#),9.0i] 10

b 4eing enj deg (m 2H) f& THO229 &, 1H), TH3 (s,8P 2
2l EnirdElornéans Bt RagETh A9, (71 2 M?@mml AL id 19,
5memamh¢ngmmdpeeﬂa_ brs[ ¥ |H; %8, 2 F"s"'” ﬁ']‘ }n‘;ﬂ" VI
88. 80, STAMIBREA9, d, N-[ (35) - azepfiy Jok b Abd s mhihs, T,

8.35, dd, 1 H 8 829, {, 1,56 {m, 1H}
nmet hoxyphenyl) 2- ff(pyr azl n- 2- 1P81elés4shrk 1053 &, B3, | S,
1 H 5 7 64, d, 9.29 {d, 2H), 8.31 (d, 1H), 7.92
na}t hl ophene 31H2F‘r53$1%1i@9705£d ,PH;
m h %e ﬁ dr &&hl o Eﬁﬁl e 1¥ml
5“2' 10, np 1H; 52. i e B [ m
4H 51. 62, m 2H},THH~1E1Bfm.4H}

10.94 (s, 1H), 9.41 (s, 1H}, 8.19
(s, 1H), 8.47 (d, 1H), B.11 (s,

2-[{aminocarbonyljamino}-5{3- 1H}), 7.30 {t, 1H), 7.15 (d, 1H},
mathoxyphenyl)-K-[{35)-plperidin-3- |139 375 7.06 {br, 2H), 6.82 {d, 1H), 425 YIII
ylthicphene-3-carboxamide (=, 1H), 3.82 {s, 3H), 3.29 {d,

1H), 3.12 {d, 1H}, 2.97 {m, 2H),
1.82 (d, 2H), 1.69 (m, 2H).
510.8 (s, 1H), 8.63 {brs, 2H),
N .| 8.04(d, 1H), 7.79 (s, TH}, 7.63 |
2-[{aminocarbonyl)amina]-5-[2- V| o | Mde1H) 755 (d, 2H), 7.38 @,
(benzyloxy)phenyl}-M[(3S)-piperidin-3{140] 451 | 2Hh731(LTH)L 723411, | oy

- 720 (L, 1H), 7.02 (L, 1H), 6.95
yljthiophene-3-carboxamide (m, 2H), 5.2B {s, 2H), 4.15 {m,

1H), .24 {m,1H), 2.85 {m, 2H),
1.90-1.58 {(m, 5H).
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- - - 0.9 (t, 6H), 1.52 (m 2H), 1.62 -- - - [3
[2 (di etllylam no)athoxy] phenyl}- (m 4H), glﬁzf,{gim.?ﬂﬂﬁ
4H), 278 (m N-pl peridl n3-yl -2-ff(pyrazl n-2- "4H"
3.00 [m12H) 3.t0 {t, 2H},
yl am no) car bonyl ) anf no} t hl ophene-3- 124 536 4.05 (I,
2H), 6.66 (bs, 1 H), 6.80 VI carboxam de
hydrochloride (d, 1 H, 7.10 (m 2H}, 7.28 (m 2H),
7.82 (s, 1 H, 822 (s, 1 H, 826s1H 9.00 sIH
N- (2- am nael hyl ) - 5- (4- met hoxyphenyl )- 8.53 s I H,
B.31-8.33 mIH 0.1 2-q(pyrg§)6_n-2- d J--2.8 HZ | H,
7.42 d J=8.8 Hz vyl am no)carbonyl]anfno)l hl ophene- 3-

Tathed 413 2H, 7.38 s | H 6.85 d J=8.8 Hz VI
carhoxam de 2H, 3.72 s 3H 0.95 (1, 6H), 1.52 (m 2H) ,

.
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1
2.42 (m 4H), 2.70 ( N-pl peridi n3-yl - 2- J pyrazi n- 2-

126 BRRcfdle 3-08 (m 3.98 { M.W.
yl am nofca? bonyl ] ani 1o)th| ophene % é@@f (d, 2H), 7.8l
(d, 2H), 7.70 carhoxamde (s, 1 H, 0.28 (d, 2H),

—~

6.95 (s, 1H 0aNOvV26p6 48 5- (ZL nel hoxyp
henyl }-N-p er h -4 razl 15

yl ami no)ga am‘ )Ffzt%ﬁlg ZE]E 1 JRIno}-5-
Wi boxagide 1.21 (1, ”’@ 559.7

([(S'{S' WI‘BH%‘FP;‘? : 3.H33c

(16,0 (di ot 1y| am
{[(pyrazi n- 2-yl ani no car bonyl]am no)- 128 636 (d, IIH),

(m 2H) 4 35_(_1 2H) . 1 6. 90-
Qeayhpmyhamipolss-id-42
Pﬁﬁ%@%@@mﬂwﬁumﬂ-g— 3§56
depxamide frjfluotpagefates
16H) 152(m2H)179

i I /] 201N 2
J)CLIICU\_pr _yl \||| T, Z .

Dl peridin-4-yl-2-[[(pyrazln-2- |120

98 1. ﬂhnml-hunyl}mmnn]é {3-[2-
(diethylamino)ethoxy]pheny!])-N-piperidin-3-] 459.6
ylihiophene-3-carboxamide triflucroacelate

2-[(aminocarhonyljamino]-5-{4-
methoxyphenyl)-N-[(35)-piperidin-3- 374.5
yllthiophene-3-carboxamide

O {oﬁ"nﬁ tert-butyl 3-[[(2-[zminecarbonyDumino]-5-
e A o {3-[2-(diethylamino}ethoxy]phenyl]-3- 540.7
fm, o thieny}carbonylJominepiperidine-1- '
o h, carboxylate trilluoroaceloie

ylihiophene-3-carboxamide

uﬁ 2-[(aminocarbonyamino]-5-(4-[2-
LEN (diethylamino)ethoxylphenyl)-N-piperidin-d-| 459.6
C Mo ey W
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yl am no) car honyl ] am na} | hi ophene-3- 538 6.95 (d, 2H),
7.46 (d, 2H), 7.70 carboxam de (s, 1K), 8.24q] ﬂdm‘-@l—@guﬁ
8.95 (s, 1H) 5-(4-nel hoxyphenyl)-2-[[pyrazin-2

yl am no) car honyl Jam na}-N-[ (35)- 730 439 VI

pyrrol rdi n-3-yl] 1|hlophene-3 carboxam de 8.47 s 1H,
6.14-8.25 m 2H, 7.43

N-[3-(1, 4-dl ezepan-7-yl carbonyl )-5-(4- d d=8.8 Hz 2H,
7.06 a1 H 7.85

131 463 d J=0.6

mel hoxyphenyl ) - 2-t hl enyI ]-N -pyrazin-
Hz 2H, 3.90 be 2H. VI

yIur§€379t J=6.0 Hz 21f,
S

3.72 s 3H, 3.40 bs 2H, i-1-.97bs
HH10—728HHH—8-—+79—=s H-—8—22—8--26—m2H; .7. 50 d
N[3-[(3-amrmepyrrol {din-1- J=.6 Hz 2H, 8.04 bs 2H,
7.31 _ oyh)oar bonyl | PH{(Minneirhanplahany]-N-{ AR)-b3éad3e] S
I'N, 7.28°W.25 m2H 7. OBl - (4-éthoxyphenyl) thiophene-3- 358.5 7
whi s -pyrazfn2tiylurea J=8c@bdgamidd, 7,00 t JH72
N, cé"’@-ZdJZS. 6HzZPH3. 725 3H. 2-11.2.19 m1 H, 3 80
bs—2H—364be—2H: er—buty—4—Q( 5 {(4—wrethoexyph
enyl)-2 {[(pynzl n- 2-yl am no) car banyl ] amc no} - 133 553
VI 3-thief mrhnn NI BI-aajingiipaidid 1nd)cdriparl Exyi at e
}gc\ﬂﬂe . { M32( B, 9IR)dittikPaming)ethdxyphlenyl) -2- 4506 | 8
S = o(m I H, 1 ﬂﬂeﬂymnibeal\ihnuzm&&tém
(dI el hyI antb d)“'el hoxy_ 3.21 (m 4H),
3S50—(t—2H-+—Ff{ Pyt rberyrHamnor—134
636 3.80 ( H)H 4 I .
3-1 hi enyl % gnyl | ajr @ ]f%@[?‘[ 7.92
76 (s, ¢ 4826 | 9
g . 890 o (s,
1H) 2~Q& acelnte (snlt)
H
- NQ 2-[(aminocarbonyl)amino?-5-[3-[2-
[0 iy (dicthylamine)ethoxylphenyl)-N-piperidin-4-| 459.6 | 10
& s u;“““. ylthiophene-3-carboxamlde trillnoroacetate
5 e iHy
E 2-[(aminocarbonyllamina]-N-(2-aminocthyl)-
5 i,c _5—(4-meihnxyphenyl:!lhiophenc-3- ¥4 | 11
p M - - - carboxamide
HE
1§
. 2-[(aminocarbonyllamina]-3-(4-
e o, methoxyphenyl}-N-piperidin-d-ylthiophene-| 374.5 | 12
o s 3-carboxamide
Mo Qﬂ 2-[{aminocarbonyDaming]-5-{3-[2-
F\o i (dielhylamino)ethoxy]phenyl)-N-pyridin-3- | 453.6 | 13
oL ENH’ ylihiophene-3-carboxamide trifluorcacelate
o




- ——— —— = AT

Ar AL e - e T e e I et e D eI

81.17-1.40(m 6H)1.54- 1.81 (m 2H)1.04-2.07(m2 H)
2.76 - 299 (m2 H)3.05 ﬂ'_% MgV, 2005

[ 4- (2-di et hyl am no-el hoxy}phenyl] 3.25 (m 4

3.61 (m 4 (3-hydroxy-urea)-Ehl ophene-3- 136 A76 H)

-3.73 - 3.88 (m1 H 429 - V11 carboxylic

acid-(S)-plperfdln-3-ylamd 4.42 (m | H) 4.40. 4.64

(m | H 586 (s, 1 H 7.07 (d, .1=8.40 Hz, 2 H 7.

55

(d, X8.48 Hz, 2 H) 7.82 (s.l H 944 (s,1 H 9.65s, 7H

10.90 (s, Ili). 9.21 (s, 1 H), 901
2-[ (ankEnocer bonyi ) am noj -t4-§3S)- (s, 1 H), 8.29 (d,
1 H, 7.93 (a, ezepan-3-yl]-)nm 5- (3- - 1H, 7.29

2 127 200

(l y 1i_|‘> y 7 11 (d, Zh') y II'C]I' YOX 'ypllc \.J Sl T OO J
7.03 (s, | H6.83 (¢, IH), 4.33 VII[ carboxam de
(s 1 H),3 3 (s, 3Hy, 3. Z{D{a@mumrl)qnylaaﬁﬁho(]-rﬂ-{cﬂ H) ,

1.84 (g 4H), 1. 56m] Hmetho8fthedF)-Ma(l-defHylpiid@idia-4( s| 333.5 | 14
d, 2H), 8|31 (dyhilE)ghesie-3zAarboxamide
2-] M na i*:bonyl )amfno] -5-(2- (s,1 H), 7.63 (dd, 1
H, — 705 (td,hydwkyphenytr=N((3S)=prpertdt-i-3-—1p8
361 1K) .94R(dd, IH), 6.02(Ed, VIII
yi ] t hi opheqg- 3- car boxam dg[ﬂiﬁ&mncﬁﬂ%ﬂay(}%u]%- . 4,201
, M), 3.26 (dd 29-1\( [(8S): ?E%eth §18902.5 15
10. 94(s, 1H} ?'l]f’iﬁu téne— Rrid Nor \
HeC 3’:8. 11 (s, 2jjj(am nocar bonyl )am n i ,
0 (I¢°FH), 7.15 {(d, 7 H),
rret hoxyphenyl ]- H- [ (3p) -pi peridin-3- 139 375 7.05 (Dhf,
6.84 ( 425 V[tamiydchiingDiaioe]-Sapijexani de
w«ﬁ 1 ) 3H) , @iedPldrino)ethoxylphenyl)-N-[3-
1H) 2 97(m 2 i pdroxdyntethfl)phichyllthicpRend?d. 2H 482.6 | 16
18 , 0.63 (brscarBiamid® niAvbiréacebird 5-,,11] 79 (s,
1Hb 7. 63 2-] Cani nocaf bonyl ) ami noj -5-[2- - - 2 1H
7.55 (d, 2H), 7.30 (1,
(benzyl oxy) gh ]1-Ni [ H ,
7.31,(E. 1H7. 23 (1gg ':“m‘ Stnarhiithy S34-2
e N ]amm oxylphenyl]-N-pyrmlidin- A45.6 "
s EE 3-]rlthmpheue-S-carhux.lmuﬂn y 1
o’ TN irifluoroacelale
o N 2-[{aminocarbenyl)amine]-5-[4-[2-
He r{-CH: | (diethylamino)ethoxylphenyl]-M-pyridin-3- | 453.6 | 18
RS Eﬂ ylthiophene-3-tarboxamide iriflooroacetate )
o R
G|
o, ? 2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-[(35)-1-methylpiperidin- | 388.5 | 19
weey s E',l‘”“a 3-ylJihiophene-3-carbozamide hydrochloride
Q‘” 2-[(aminocarbonyl)amino]-5-{3-[2-
HC™, (diethylamino)ethoxylphenyl]-N-pyrrolidin-
f_\'u MH 3-ylthivphene-3-carboxamide 56 | 20

H
:LNH: trilluoroacetale
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yl ]t hi ophene- 3-carhoxam de 7.20 (E, 1H),
5.2B (s,
2.05 (m 2H),
-50 Table 2 Structure JUPACNane Ti)Ex- O ry ~~ '
tert-butyl 3-([(2-[ (am noearbonyl)am uo] - 5-

{4-[ 2r (di et hyl mi no) et hoxy] phenyl }-3- 559.7 1 NCl14

H, 6.95 (m 2H),
(m7H),
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2K), 4.15 (m
190-1.58 m 5H).

t1 denyl ) ear bonyl ] anti no] pi peri di ne-1
car boxy] atetrilluoroacetate
2-[ (am nocar bonyl ) am no] - 5-{4[ 2- ~"~~"~

(di et by] am no) et hoxy] phenyl ]z
yl t hi ophene- 3 car baxam de I r|

ol

Ipi peridin-3- 459.6 2
Iuoroacetale N
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7.02 (t, 1
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<| \al LILLI uux..cu ||uuy| )all

(diet hyI a

| phenyl | - N-pi peridin-3- 459.6 3

got=5=<3= L/—' U—=101~%

y1t hi ofihe - car boxyim de24{{amingrarmagbiaimm]-3-(4-
2- | agrh bear h onyl ) af nojettoxgphenyl)-N-[(3R)-piperidin-3- 3885 | 21
om;nenw ) K. [ (3S] - pi perttgi)hisphed@a5eaghditamide
ylTthi o'bhrf‘he 3carboxpm de o0 ur4 cp~ a
tor-t—buty 3|11 (aftrnocarbenyumnel—>5
{3-] LHaml no) ei hoxy] phenyl ] 3 559.7 5 r
t hi nyl ] am no} pi poandncreclonyaabnpS>(y4 ate tri
nte 2-[ (am nocaethonypheayly-dol(35-fyérdlidin-3- 3604 | 22
HNO) et hoxy] phenyhr]]thlibghepsm-:drbmxdmld@SQ 6 6
M- car boxpm de B R T -
g Qm 2-[(aminocarbonyl}aminoe]-3-{d-
methoxyphenyl)-N-[{31X})-pyrrolidin-3- 3604 | 23
ylthiophene-3-rboxamide
pCH:
™ 2-[(aminocarbonyl)amino]-N-[2-
' »;(i' (dimethylamlno)ethyl]-5-(4- 3624 | 24
o o methoxyphenylihiophene-3-carboxamide
e
M,
o .
T 2-[(aminocarhonyl}Jamino]-N-[2-
H {@iethylymino)ethyl)-5-(4- 3905 | 25
HEy i“: | "methoxyphenyl)thiophene-3-carbpxamide
o M
Ol
g QH 2-[(aminocarbonyl)amine]-N-[{35)-azepan-3-
o ¥l]-5- (-methoxyphenyl}thiophene-3- 3885 | 26
Ho HH carboxamide hydrochloride
0}__""1
Q ol
H
Z2-l{aminocarbonyNamino]-5-(4-
methoxyphenyl)-N-[{3R)-piperidin-3- 37as5 | 27

yljithiophene-3-corhoxamide
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[ (am nor ar bonyl ) am no] - N-[ ( 3R) - axepan- 3 08

yl ]S (4- nmet hoxyphcnyl )t hi ophene-3- 388.5 7 NOY
car boxnudde

N- (3-[ (4am nopi peridi n-1-yl)carhonyl]-5-(4- r~c~N

[ 2- (di ct hyl am no), et hoxy] phenyl )-2r 459.6 8 '”"0 s
thienyi}urea trill uoroacetatc

2- 1(am uor ar bonyl ) am no] - 5- (4-[ 2-

(di ei hyl am no) et hoxyl phenyl | -N-j 3- 4816 9 9 vyil
(hydroxymet hyl ) phenyl | t hi ophgpe-3 O N6F car boxam de
trltluoroacerate (salt) 0

pilll

N

2= [\cull nocat UUII_yI }cul i"O] 5[ 3[ 2+—€———; D_E H
(dlctSh%Ian1tﬁgethox‘]phenyl)-Npiperdin-4- 459. 6 10
~AA~~~ ++' " ~1t || 2-f{aminocarbonyl)amino]-5-(4-
ylt efie- 3- car boxpn deamntthioirpeogdd-d-Gleeridin-4-
H,c{o n aji'oonyl ) am np] - Nelmetadithiogtiday3)carboxXaniide
nelho%?pllenyl)1h|ophene 3- 334.4 11 Q -~o -
A A~

ocarbanal ) arv'i aal |y / /1 I—ln
1

3BBS

[ Vi | am
LILIL] UU TIOTTT l_ AT TTOCUT UUTTy T it 11U =4

=r|dln 4- yIthlophene 374 5 12
D - [ ( a2 (amharaitanyimivohal(45- 13-
ieothid:pph eyl Nypyolidéli-ByRhiof beheq
B- car boxanmdenrbstdnhider oacet at e
an1nocarbony|)an1no] 5-(4-

’)OC‘ E 1/I

[2
08

29

IClllyl 'JI 'JCI I dl II 4 HI

K ﬁg:ll d%:[{ lquﬂ onylﬁjammull N(E
thylpiperidin-3-yl)-5-{4-

melhoxyphenyl)thiophene-3-carboxamide
hydrochloride

402.5

0

2-[(aminocarbonyl}amino]-N-[{(35)-1-
ethylazepan-3-y1]-5-(4-
methoxyphenyl)thiophene-3-carboxamide
hydrochloride

4165

3l

2-[(aminocarbonyDaminoef-5-(3-
h‘-‘f’dfﬂx}'P|1EHTIJ-N-plpmd.un-4-ylﬂuuphene-
; - - 3-carbozamide

360.4

32

2-[(aminocarbonylamino]-5-{d-
Iydroxyphenyl)-N-piperidin-4-ylthlophene-
J-carboxamide

360.4

33

A[laminocarhonyDamine]-5-(3-
methoxyphenyl)-N-piperidin-4-ylthiophene-
s I’ 3-carboxamide

O HH,

3745
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met hoxyphenyl ) - N-[ (35) - 1- net hyl azcpan-3- 402.5 15
yl ]I hi ophene- 3- car boxanai de hydrochl ori de (9q¥h1NUV 7005

2-1 (am nocar bonyl )am no] -5-(3-[2- H,c

\-,

(di et hyl nm no) el hoxy] phenyl]-N-13 UW"HS g NH

(hydr oxyntt hyl) phenyl ]t hi ophene-3. 482.6 16

carboxam de trjfnoroacetate (salt) NH
2-[ (am nocar bonyl )am no] -5-(4-[2 "~~N "M-~

(di et hyl am no) et hoxy] phenyl ] N. pyrrolidi n-

945.6 17

3yl t hi ophene 3-carbox unide tritluoroacetaie H
2-[ (am nocar bonyl ) andno] - 5[ 4. 2-

(di et hyl am no) et hoxy] phenyl | =

pyridin-3- 453.6 18

N~ ,.._’S

yH

—-h-ephenre-—3-—carboxpm-de—t+rifoereacetate ~HH2
cAt+el » ﬁzﬁ( nawnacal bonyl ) améreb ey (433-3-({[2-
net hoxq V) - N[ (3P) - 1- MeiniisidarPaiy)dinine] 35@- 5 19
doher. 3t ar bokarmi i de h ReniyA®-~CGn NH 460.6 | 35
ue. 4- Htadtancartonyl ) ai pi nijenffcdnboinyYantndpiirolidine-1-
(di et hy | no) et hoxy] phenyl ] N-yhds@latsll n 445.6 ?4
3 \]I!_th! Ophene 3-carbbxam-de oHTM: trit|l uoroacetatel0_8
NOV 20" 6 2-[ (am pocar bonyl ) am no] - 5- (4- yn
met hoxyph ) - N[ (3] pi pez-j(dinfnodarb?@PDEmidd]-5:(¢= 0 9 (O
NNyl nmp{Oll | t bi ophenpmeti6RfpheXANNIFiperidin-3-ylthiophene- | 374.5 | 36
KE.. ocar honyl ) Bm no] - 5- ( rboxamide
zAethoxygheayi ) - N-[ (BS)-pyrrolidin-3- 360A 22 "
v lihbhionbhaoana 2 carhnlkam da Hit O rnrm
_)"_]"" TopPTTeTTe 7 \"AZLEE ATS AN IR E A )= i C & i et
Q 2-[(aminocarbonyl)amine]-N-(1-
i benzylpiperidin-d-y1).5-(4- 464.6 | 37
ne. o 3\: methoxyphenyl}thiophene-3-carboxamide
o M
Q{' 7 tert-butyl 3-{[2-[(aminocarbonyl)amino]-5-
{(4-methoxyphenyl)-3-
CH,
r@,&%‘t thienyllearbonyljamino)piperidine1. | 7/ ¢ | 38
W ooraL carboxylale
p Z-[(ominocarbonyl)amine]-5-[4-(2-piperidin-
H I-ylcthoxy)phenyl)-N-2-pyridin-d- 4936 | 39
. S ‘Flethylthiophene-3-carboxamide o
p* HH
2 2-[{aminocarbonyl)amino3-5-[4-(2-piperidin-
% P 1-ylethoxy}phenyl]-N-(2-pyridin-4- 4504 | 40
..,—F:}i:{““ ylethyDthiophene-3-carboxamide
o* M,
Hj'j 2-[(aminocarbonyDamino]-N-azetidin-3-¥1-5- 2464 | 41
S i -

(4-methoxyphenylithiophene-3-carboxamide
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2-[ (arni nocarb onyl )am no] -5-(4-

met hoxyphenyl ) -N (3R)-pyrrolidin-3- 360A 23 ~

yl ] t hi ophene- 3- Lar boxam de aﬁ% NOV 2006
2-[ (am nocar bonyl )am no] -N-[2- 7

(di met hyl am no) et hyl ]-5-(4- 362A 24 P et hoxyphenyl )t
i ophene- 3-carboxam de H,c "--,P

2~[ (am nocar boxi yl )am | no]. N. [ 2-

(dl et hyl om no)etbyl]-5-(4- 390-5 25 rScb ~" - - - --
- met hoxyphenyi )t hi ophenc=3. nrboxem de 0 NH o H" O 2

[ (am nocar bonyi )am no] - N-[ {3§ axepan-3 ~

yl']-5-(4-nel hoxyphenyl)thl ophene- 3- 3885 26 HH

car boxarm de hydrochtori ue of-f 41—

2-T (am nocarfhdyl ) am|no] -5-(4- i

met hoxy -N-[ (3R) - pi péandnorachon3Pamband-B-(dr ~c, o 3

y1] hEne 3- car hoxamngdoxypleniioiN-Hesepyrreltind- 388374.5
m{’mt hyl ) t hil ophpimetgdltdzoioenai# cheboxamide

2- ((am nBc honyl ) am no] 5- (4-

42

met noxyphenyt ) = Npy ot dim=8=yt+throphene—3604—2

H,c, a NN ar boxam de d- NH,

2-1 (am n gg}gonyl ) am| nol -M(@hﬁnqyﬂﬂﬁmﬂjam;nn]-s-[d-

hyI o 5-(9- 4(0@&thggyphenyl)-N-pyridin-4-ylthiophene-3-| 368.4
[ )t hi ophg¢neene- 3- caciodwaamile s wH

hydrochl dride 2-[(aw nocarbonyl)ani no]-N-[(3S)-1-

43

H
o Q Z-[(aminvcarbenyl)amino]-5-(4-

W methoxyphenyl)-N-(2-piperazin-1- 403.5
He. =" yletbyl)thiophene-3-carboxamide i

O 2-[(aminocarbonyllamina]-5-(4-
i methoxyphenyl)-N-(2-piperidin-1- 2.5
e 8" "hH ¥lelhyl)thiophene-3-carboxamide

45

o ,E“" 2«[(aminocarbonyl)amino]-N-1-

H nzabicyclo[2.2.2]Joct-3-y1-5-(4- 400.5
55-1{1‘ methoxyphenyl)thiophene-3-carboxamide

46

2-l{aminocarbonyl}amine]-N-(2-
S bR bydroxyethyl)-5-(4- 321.4
o A hydroxyphenyl)thiophene-3-carboxamide

48

2-[(aminocarbonyl)amine]-N-{trans-4-

hydroxyeyclohexyl}-5-{4- 339.5
ne. P ) methoxyphenylithiophene-3-carboxamide
p© W

49




- A e L L A A A R e - —— - =T e e

B L R e

et hyl azepan-3-yl|-5-(4 "
mef hoxyphenyl ) t bl ophene- 3- car boxar ni de 4165 $é NBY
2-[ (am nocar bonyl )am no] -5-(3 NH

0" hydrochl ori de

pif

J-carboxamide

hydr oxyphenyl ) - N- pi peri di n-4-yi [ hi ophene- 360.4 32 FD
3-carbozam de H o 2-[(am nocarbonyl)am no] - 5-(4-
]iydroxyphenyl ) - N-pi peridi n-4-ylthl ophene- 360.9 33 p
3-carboxam de H ™ ~ 2-[(am nocarbonyl)am no]-5-( 3-
met | i oxyphenyl) - N—plperldln 4- yItIrlophene- 3745 34 a
3-carboxamde O-NH - - -
- aa Nov zaas -55 ~u ~ a~.}crt butyl (38) 3 ({(2
[(an1nocarbony|)an1no] 5(4- ~ C~ nethoxyphenyl) 3-
'-H)O G OJ l III Clry'l | U 'b'Oll_yl ) cllll IIU) Pyt 1§ UJ l dl e J.
car boxyl at 2-[ (am pocnr honyl ) am no] - 5- ( 4-
nmet | i ox pbﬁl ) - N- pi per i di-ugimpdchibomyheminoe]-344- 5 36
3-carb i de 2-[ (am nochydroxppheayii-ivoi2-pyridia-4- 3824 | 50
be eri di n- 4-yl | 5- ( 4deiignhispBbene-3-carboxamide
Bt tfexy yl ) Ehi ophene- 3-carboxam de 9,ri S
tent=but-y-3—({ 2= {afnocarbonyamne3—-5—+Y
(4- met hoxyp )3- 4#74.6 38 thienyllcarbonyl)
am no) piic i ne. X far ho3faafiercarbonyliminel-5-(4-
O, methoxyphenyl)-N-(2-pipemsnzin-1- 524.6 | 52
.. " yleithyt)thiophene-3-carboxamide
LY
p 2-[(nminacarbonyl)amine]-5-{4-
methoxyphenyl)-N-(2-pyridin-4- Mes5 | 54
ne M i:—H: ylethyl)thiophcne-3-carboxamide
5 H [¥]
}*_QN 2-[{nmingrarbonyl}amino]-5-(4-
hydroxyphenyl}-N-(2-pyridin-3- 824 | 55
o s NHNH] ylethyDthiepheng-3-carboxamide
2-[(aminocarbonyl}amino]-3-(4-
methoxyphenyl)}-N-(2-pyridin-3- 365 | 56
¥lethyljthiophene-3-carboxamide - -
2 (aminocarbonyl}amino]-5-(4-
methoxypheny}-N-(2,2,8,6- 430.6 | 58
teiramelhyIpiperidin-4-yIithiophene-3- i
carboxamide
2-[(aminocarbonyl)amnine]-5-{2-
methoxyphenyl)-N-piperidin-4-ylthiophene- | 3745 | 59




Y 2-[(am na carbonyl)am no]-5- [4-(2-piperidiu-

1-yl ct hoxy) phenyl ] -N-(2-pyridin-4- 493-6 39

-yl ei hyl )t hi ophene- 3-carboxam de r 08 Nov 2008
2-[ (am nocar bonyl ) anuno3-5- (4- (2-pi peridin p]

1-yl et hoxy) phcnyl I -N. (2-pyridi n-4- 450.6 40 ~NN

yl eEhyl ) t hi ophene- 3car hoxam de ~-em

2-[ (am nocar benyl ) am no] - N- axeti di n- 3-y1- 5-

(4- met hoxyphenyl )t hi ophene 3-carhoxam de 346.4 41 s a

rdd -- -- ----- - - - -
a 8 NOv 2006 =56 ~ 2- [(anvn?§ar boayl )am no] 5 (4-
nmet hoxyphenyl) N-[(ZS) pyrro I din-2- 374.5 42

T A

1 e T bt S S r

yﬂﬂE[ ﬂyl J T Upllcnc Sy carhoxanvde 1 s
2r[ (am nogarb | ) am no] - 5- (4-
pyr | di n- 2 {pmtinicodivagBaiine}&844 43
fle 2 [ (am noc andibesyiphenpl AN (tefeabfdroluran-2- 3754 | 60
- N( 2- pi per dmcthyliihidfitn-34dirbofamidé W
ene 3- faboxam de ~C)
2=f \alll "HoCat uuuyl )au 'ﬂ'aj 5 (4
met hoxyph [ )==N. ( 2- pi peri di rﬂcljt-huéj@%ﬁi]é]ﬁ({[i-LF' s "
ks ooy 1 a 22{ " E““F”“mi““]'s “
: *%‘f@‘ 2. 2] oct %Ie ]:.jer ﬁym-l_ 474.6 | 62
et oxyphénayi )t hi oph=ne raS O
H’_@ 2-[(aminocarbonyl)amino]-5-(4-
- methoxyphenyl)-N-(pyridin-3- 3324 | 63
HE. L . }__NHE yimethyljihiophene-3-carboxamicde
n]
;ﬂz}mi”- tert-butyl 3-({[2-[{(aminecarbhonyDamine]-5-
(4-melhoxyphenyl)-3- 4465 | 64
L thienyllcarbonyl}lamino)azetidine-1-
HE- UJ-‘NH! mhﬂx}dﬂte
o .
FL@ ’ 2-[{aminocarbonyl)amino]-5-(4- ~ I
HE £ HH methoxyphenyl}-N-(pyridin-4- Ag24d | 65
a o, yimethylthlophene-3-carhoxamide
g R_\ﬂ 2-[(aminocacbonyl)amine]-5-(4-
e, s jﬂ X methoxyphenyl)-N-(3- 363.4 | 67
nH, CH methoxypropylithiophene-3-carboxamide
)
H\ﬁ 2-[(aminocarbonyl}amine]-5-(4-
M methoxyphenyl-N-[2-{2- 401.5 | 68
HE. 3 '}“'HH, thienyl}elhyllthiophene-3-carboxamide
o




2-[ (am nocarlionyl)am no]-N(2- sNHH
hydr oxyet hyl )-5-(4- 321.4 48 offr

hydr oxypbenyl ) t hi ophene- 3-carboxanide ~H~ 08 NOY 2008

2-[ (am nocar bonyl ) am no] - N- (trans- 4-

hydr oxycycl obexyl )-5-(4- 389.5 49 p

nmet hoxyphenyl ) t hi ophene- 3- car boxam de 6 8 NOV 20136
-57 2[ (am nonr honyl ) am no] - 5- (4-

hydr ox) phenyl ) - N- (2- pyri di n-4- 382.4 50

yl et hyl ) t hi ophene- 3- carboxanide 0 N~k

2-[ (am nocar bonyl) am no] - 5- (

nethoxyphenyl) N—(2 plpera2|n 1- 524.6 52 NH

y] ety )TTn—upTrcnc 3—catrboxanide p—NHe
2-[ (nm n@gcar hgny) ) anj no], 5-(4 -
et box mﬂt’;ﬁ N- ( 2-[pyr i @-amindeahbmdyhmind]-5-(4-
f ophcne 3-|car boxanmekhoSypiEnyl}-N-(2- 3875 | 62
B9-[ (nm rbonyl ) anji nibjen$imetiyl)ihiophene-3-carboxamide
hydr oxyphenyl ) N-(2-pgyridin 3- 382.4 55 S NHO0,0
y-e+-hyHHhr-ephenr3—carboxam-de H-Cc—H
2- ((aznlnpcmrbonyl)%nllno] a- (4-
t hoxy nyl)-N-(2-lpyri ocC ~-
yle i ?Pghene 3- canl% X %f@“Pﬂﬁsiﬁ;arﬁ ﬁ&l § @ | aus | 7
2-[ ony] ) ni |i noj mESpRYPhepyl)-2-thienyljurea
2, 6, 6- 431 6 58 to trane
Ihi Arnbhhana 2 [N ¢ par o, o Al o
LI U[JIICIIC J 1 L4 y W T JUAATTT UT
2-[(aminocarbonyDamino]-MN-(2-
melhoxyethyl)-5-(4- 494 | 71
methoxyphenyl}thiophene-3-carboxamide
2-laminecarbooyl}aminoe]-5-(4-
hydroxyphenyl)-N-(2- 3735 | 72
thienylmethyl)thiophene-3-earboxamide .
2-[(aminocarbonyl)aminol-N-{2-[{2-
Turyimethyl)thio]ethyl }-5-(4- 4315 | ™
methoxyphenylihiophene-3-carboxamide :
2-[(aminocarbonyl)amino]-5-(4-
hydroxyphenyl)-N-[2-(2- M7s | 75
thienylpethyl]thiophene-3carhoxamide
Q
G 0 "‘C}—mnT M-(3-[{(4-aminopiperidin-1-yDcarbonyl]-5-{3-
ch, <P NH 2-{dicthylamino)ethoxy]phenyl}-2- 4596 | 76
U:LNPE thicnyl)urea triffuoroacelale




B R I

T el Kl = - s

o NHS 2bmi2 nxet hoxyphyphe

nyl )yl )-N-pi peridiperidin-4-7-1ylthi ophene- ﬁ ﬁ ‘?
3-carboxam de ~ o NNE d8NOV2996 -58 honra(terr OV "2005
ydr of w met ho hoxypypherryl)-N ei- (I el rahydrofuyan- 2-

375A 60 e o0 s "N ylrncthyl)ihi ophene-3-carboxam de a
NHz tort-butyl (3R)-3-(([2 N
[ (arni norarbonyl)am no]-5-(4- ,-N HP H~ cH~-
net hoxyphenyl )-3- 474.6 62 Hp-o ' .N~-
t hi enyl ] ear bonyl ) am no) pi peri di ne-1 carboxylate M
2-1 (am nocar bonyl ) an i noj - 5- @-_
rret hoxyphcnyl) N-(pyrl din-3-"382.4 63 3 NH
_yl Ilv.,t h_y| 7 ;_h:—uphCﬂC STEaf but\um d\, I" —- e
Eert - butyl 3- @+=2-[ (nM aocar bonyl ) am no] - 5-
(9- met hgxyphehyl ) - 3- 1946. 2-[@dniascarbonyl}amino]-5-(4-
t] uenyig'car bonyl ] am o) aetioxgphenyl)-N-IQORS-pipdidin-3- 3885 | 77
HeGa mEe  2- | (an AocaplamibyINBahheeBedrBoxaide NH
e oxypﬁéwl )-N-(pyi din-4- '382.4 65 o~ NN
et o LN+ bl o o rhbhn m do
yl 1eT Uyl } crarn UPIIUIIU \J (J.I IJU/\(J.III UU
2-1(arnino onyl ) ami no] 4- H~c )
nct hoxyphe LN (3 363. 42"2(7' ‘lﬂ%l};m;““] -5-(4-
met hox pyl )t hi oph ne-3- “N-(12,3,4- 4225 { 78
2 [ ar honyl ) anin o] gmqmnu]m-}yl]thmphcnc-ﬂa
f ife oxyaﬁemy]) N-[2](2- 401.5 garhezemife
+hi onvul N nt hval | i | ||nn|nr Re QA Ay hnvgm r~|a
It bllyl/bl I‘yl P ' ZABA IR "AA %1l
% 2-[{(aminocarbonyl}amino]-N-(1,3-
oy’ benzodioxol-5-ylmethyl)-5-(4- 4255 | 79
ne, @_(j E’T‘: nethoxyphenylithiophene-3-carboxamide
2 Nf—Q 2-[(aminocarbonyl)aminel-N-(3- :
o methoxybenzyl)-5-{4- 411.5 80
HE, 9 USENH:EG methoxyphenyl)thiophene-3-carboxamide
1L I-Ll'?:.
))é} 2-I(aminocarbonylamino]-N-]2-(3,4-
- - dimeithoxyphenylethyl]-5-(4- 4555 | 81
he m—D"%}? methoxyphenylHhiophene-3-carboxaumide
=]
a ct,
) A3 2-[(aminocarbonylamine]-5-(4-
0 methoxypheny)-N-[(5-methyl-2- 3854 | 84
HE, BH furyl)methylJthiophene-3-carhoxamide
o 5 ﬁ'l’*n
Lo 2-[(aminoearbonyljamine]-5-(4-
e melhoxyphenybh-N-{pyridin-2- 3324 | 85
He, T, ylmethyllthiophene-3-carboxamide
@ 5 ﬂ‘L“n




= e Al e e e e e - - L L ———— - A e e

O/ IJH QO NOv 2006 -59 0

2-[ (arni nocar bonyl )auuno] -5-(4- ~ s f Xx,

nmet hoxyphenyl )-N-(2- 397.5 6 08 nov 2006
t hi enyl et hyl ) t hi ophenne- 3- car boxam de

N-[3-(1, 4-di azepan- 1| -yl carbonyl)-5-(4- 374.5 70

nmet hoxyphenyl )-2-i hienyl Jurea ~Fo » N "~

2-[ (am nocar bonyl ) am no] - N- (2- net hoxyet hyl ) -5-(4-
349.4 71 net hoxyphenyl)thi ophene- 3-car boxam de A

2-1 (am nocar bonyl ) am no] - 5- (4- hydroxyphenyl)-N-(2-
3735 72 H s NH thienyl nmet hyl.)t hi ophene- 3- car boxam de
A~ wn, 2- I(am nocarbonyl )am noj - N- (2-[ ( 2-

furyrmethytytbrolethy—5(4—431-5+4 oW~

met hoxyphen hi ophgno- 3- carboxam de ” .bo 2 I(0
d- i bydr axy2Z:¥{ppriessarhonglamiial-N-&- 387
f i) et hyF] tHi ophene- Fmawkenexpdi(de --\-o0 399.4

N- (B, 4- ani ndpmeswigphengbthigphanddeyiboximidd [ S
[ 2- (d| et hyI anuao) et hgxy] phenyl }-2- 459.6 76 "~ w4

OO

th|cny|)ureatrlrluoroaceLnte S e e e —T1
OV 206 |- 60

carbony| ) anijmol-batyl &-({[2-[(aminocarbonylaninn]-5-

phenyl ) - N-1 (3R) - pi per i {¢meiBexypB&aL1)AY-

; 1]I hi ophenc- 3-|cantldexylfeattab@yl) Smino)piperidine-1- 4746
J.,NH! carboxylote
CH,
aQ
o p(@ 2-[(aminocacbonylaminelN-(2-
methoxyhenzyl}-5-(4- 4115
M 5 EE methoxyphenyl)thiophene-3-carboxamide
4 NH,
4]

H
\_\u 2-[{aminocarbonyNaming]-5-(4-
He. 4 ~hH —Q methoxyphenyl)-N-(2- 4115
o G{L NH, phenoxyelhyl)thiophene-3-carboxamide

NH ylethyl)thiophene-3-cirhoxamide

9 ri:} X _ 2.[(aminocarbonyDamine]-5-(4-
mcthoxyphenyl)-N-(2-pyridin-2- 396.5
HG., 8

C@E&”& terl-butyl 4-({[2-[(aminorarbonyl)amine]-5-

% (4-methoxyphenyl)-3- oy
M& I thienylJcarbonyl}amino)piperidine-1-
g carboxylate
H DIENH: rboxy

£h,

@ Z-[(aminocarbonyljamino]-N-(4-

- methoxybenzyl)-5-(4- 411.5
=0 methoxyphenyl)thiophene-3-carboxamide




R L - m——mm e m e - . . B

D NHS 2r[ (am nor ar bonyl ) am no] - 5- (4- et hoxyphenyl ) -

,4- 4225 78
t hi ophcnc.
2-[ (am nocar bouyl ) am

t el rahydr oqui no]i n-3-yl)thi
3 Fro", ~ carboxam de

yl)
no] - N- (1, 3-

benzndi oxol - 5-yl net hyl )-5-(4- 4253 79 p_ ec~"f vy
met hoxyphenyl ) t hi ophene- 3- car boxam de.

24(am nocar bonyl ) am no] - N- ( 3-

nmet boxybenzyl ) - 5- (4-

met hoxyphenyl ) Lhi ophene- 3- car boxam de

~alo
411.5 80 .0 1 s'
O NHe

2-1(am noc. Lrboj ayl )am no] . Ng32. (3,4- Firip ---- -
455.5 81 ethoxyphenyl } | hi opheae- 3t arbaxam de An ,a

08 pov 2o0g

R ]

CES 2'[(d||| ITat ai bUIIyI )alll IIU]'S'(4' P, B’
nmet hoxypheny Nl 5qet hyl - 2- 385.4 84 SAD
furyl) met hyi }tAl ophc e-%%??ﬂ%@’@;gg%k
T am n ony| ) amif nofdiethylaminedq phey NXpgse 6 | 11
"dgn me( hyl ) I 3yllchirpwaedirexboramide a| a ’
Nov ™ 2 o6Pur "t 2- [[(am nocar dolpeyeasstats] - N- (4- . ol wH
tl uorobenzyl )S-(4- 399A 86 a '-wrp
nmet hoxypheuyl ) I hi ophé¢ne- 3-carboxam de { JHC TX
|( gr t- ?ﬁt yl 4- Q}ﬁ“{"g ai 2 |7 Zixél@rnbﬁm'?mﬁiﬂ]aﬁﬁnoﬁ-sb{a-[}
- et hoxy yl) - 3- | 4 (dieth 3 Smine)ciloxyphenyl)-N-[(3R)-
ne {(hie ony! | am fopiiepRin-SlyEnibphane - oAsdaamadt 4596 | 111
o & frilluoroacelato
o MY
Q _{’ Gram lert-butyl (35)}-3-{[{2-
- LY, Haminocorbonyl)aming]-5-(4-[2-
nacu,{;‘ o R (diethylamino)elhoxy]phenyl}-3- 5597 | 112
s e thienyl)carbonyllamino}piperidine-1-
curboxylate iriflnoroacelate
Chial . =
QH 2-I{aminocarbonyl}laminol-N-[(35}-azepan-3-
yII-5-{4-[2-
mc\ﬂ.if:’ F: {dicthylamino)ethoxylphenyl)thiophene-3- 736 | 113
o 5 DE_NH: carboxamide hydrochloride
(g ™ tert-butyl (3R)-3-{[(2-
H‘ -H’GXG [(annnucarh_m_lﬂ}ammu]-S-{d-[2—
e ?r‘“% ) ne o, (diethylaminojethoxy]phenyl}-3-~ 5597 | 114 |
e g” "iH thienyl)earbonyl]lamino}piperidine-1-
o N carboxylate Lrifluoroacetate
MH Chiral
]
Né M-[3-{[{38)-3-aminocazepon-1-¥lJcarhonyl)-5-
! (4-methoxyphenyl)-2-thienyllurea 38§35 | 115
L Ef’_ hydrochloride
o NH
Chiral
Nﬁ-éz}”* 5-{4-[2-(diethylamine)ethoxylphenyl)-2-
= {[(pyrazin-2-ylamino}carbonyt]amine}-N-
Ho— H H_@ [(35)-pyrrolidin-3-yllthiophene-3- 237 | 120

n}

carboxamide




dcry o 2-[(am nocar bonyl)am no]-N-(2- nethosyxyl -
s ni H nel hoxyphenyl }t hi ephaphenc- 3-ca -carboxan de

89

4115

roc,o ~- ~ w4 0 H 2-[(anunocar bonyl)am nu] - HH@4N0vCHmE
wy nethoxyphenyl) N-(2- 411.5 90 O O~---~y
phenoxyet hyl ) thi ophene-3car hoxanude

2-[ (arni nocar bonyl ) am no] - 5- ( 4-

nct hox3phenyl ) - N- (2pyri di n-2- 396.5 93

~A"o s NH

yl el hyl )t hi ophene- 3- ear boxannide d 0 H

tert-butyl 4-(([2-[ (am nocarbonyl)am no] - 5-

(4- met hoxypheny] ) - 3-

0 yH~-
474.6 9

th|cnyl]carbonyl)an1na]p|perldlne I- S carbexylate

any N~

/A

2T hn
Z L\Cllll Mmoo al UUIIyI } Clll

4115 95 qitggnyph
cia

Itinl/
2-[ i ol ) ami
~(dre ub oxyl
EF& i peridin-3-yl]thl opl
I rilluoroacelLate Q, 1

IIUJ I\I \'—i' I\I IIL«lIIUI\yD’CIII\yI } 5 \'—i'

=n¥ %tlrlo hene- 3- car boxam de 8
[2-(diethylamino)ethoxy]phenyl]-2-

r{EN"?z{“&t Bmipo}cprbonyllamine}<N-
phe ﬁ@ﬁ)—ﬂ%k@& 3-yIHBippheyrsd-
nene- 3 ﬂ%r&oﬁ%hﬁmﬂhmﬂﬂ

H MUM

323.7

121

2- [ (am noear bonyl ) am

no] 5 {4[2 4c
ﬁgl?y]phcny N- N

3 R
1eﬁi3 JEﬂﬁ
Plpcn {pyrazin-2-
ylamino)carbonyllamino)thiophene-3-
ciarbozamide

53T

N-[(35)-azepan-3-y1]-5-(4d-methoxyphcnyl)-2-
{[(pyrazin-2-
ylamino)carbonyl]amino}thiophene.3-
carboxamide hydrochloride

466.6

123

5-{3-[2-(diethylamino}ethoxy]phenyl)}-N-
piperidin-3-y1-2-{[(pyrazin-2-
ylamino)carbonyl]amino}thiophene-3-
carhoxamide hydrochloride

5377

124

H Gy

N-{Z-mninoletilyij-é- [ﬂi;lﬂethnxyphenyl)-z-
{[(pyrazin-2-
ylaminp)carbonyljamino}thiophene-3-
carboxnmide

4125

125

5-{4-[2-(diethylamino)ethoxyjphenyl])-N-
piperidin-3-yl-2-{f(pyrazin-2-
ylamino}carbonyllamino}Hhiophene-3-
carhoxamide

5317

126




B e et e Rt e e L i e e B i - ——— e d D e lFUatr PSSR S e e

,01 tert-butyl (38)-3-([(2 ~~

am nocar bonyl ) ani no)-5-(4-[2- ~cu Sc S 08 Nov 2005

i enyl ) cnrbonyl ) am no) pi peri di ne-1 cerboxyl ate

0
| (
(di et hyl am no) et hoxy] phenyl )-3- 559.7 112 o NH
t hi
tritluoroacel ate cnaa,

2-[ {am nocar bonyl } am no] - N-[ ( 35) - aaepan- 3- yl]-544-
V, t yH (diethylanino)ethoxy] phenyl]tl uophcne-3- 473.6

[ 2-

-l

A,

113 V7- N% car boxami de hydrochl oride N~ ainj
lert-butyl (3R)-34[(2 [(am nocarbonyi)am no]-5-{4-12
rRe4 b HP C, (diethylam no)g[gboxy] phenyl)-3- 559-7 114
s Ehl euyl ) car bouyl ] anmi no) pi péridi ne-1- carbaxyl ate
H-+Hdor-eacetat-e—-H-Ch—et—Al
N[ 3- {[(35)@am noaxegnn-| -yl ] carbonpl] - 5-
(4- met hoxgphenyl ) - 2- § DRl AretdBN-bigridia-4-y1-2-
hydrochl gfT#le  NFi {[ﬂ] razin-2-
5 hyl am no) et gﬁﬂ 4525 | 127
{[ (pyFaxi n"2¥y] ani no caj'ﬂ on l?ﬁz lé&fu D]glﬁgphfnf? Fay
I (3S)-pyrrol | n- 3-yll] thi ophene ~~ car boxam de i
08 Nov 206 ™ .
5-{3-(2-(di edr | ani no) et hoxy] phenyl |-2 o
([ (pyrazin- car bony kdy @ Bhi}@3-{j¥5-(348 7 121 p{"
~ ~0 [(3 ”“‘9| i d' ”(lﬁ&t)ihhhﬁhd}&ﬂ@ﬁ@pﬁm‘iﬂlﬁﬁﬁﬁ_#%ﬂﬁ
hydr ochl 2-ylamine)earbonyllamine -3 637.8 | 123
“F‘“jr’wﬂ H—{ H_{q_} thienyl}carhonyllamine}piperidine-1-
R carboxylate iriflnoroacetate
0 Nd 5-{4-[2-(dicthylamino)ethoxy]phenyl}-N-
piperidin-4-yl-2-{[(pyrazin-2-
G 5 HE{D = ylamino}carbonyl]laminejthiophene-3- 5377 | 129
b R carboxamide
Hac\.fU‘D
=.-Fl]
NH
ﬂﬁl S«(d-melhoxyphenyl)-2-{[{pyrazin-2-
. < ylaminojcarbonyl]amino}-IN-[{35)- 4385 | 13D
HEq - pyrrolidin-3-yllthiophene-3-carboxamide
s - -
e
N-[3-(1 A-diazepan-1-ylcarbonyl}-5-(4-
methoxyphenyl)-2-thienyl]-N'-pyrazin-2- | 453.5 | 131
,}" %—u ylurea
e | HJ
NH,
oS
N-[3-[(3-aminopyrrotidin-1-y) carbony]] -5-
| o H}‘ {(+-methoxyphenyl)-2-thienyl]-N'-pyrazin-2- | 438.5 | 132
G r}—:& ylurea

HiGyy N=




5-{3-[2-(di et hyl am no) ct hoxy] phcnyl }-i V-
pi pcridin-4-yl-24E(pyrazin- 2-
yl am no) car bonyl ] am no) t hi ophene-3- 537.7 128 PNyov 2005

__carboxam de 7
N- ((35) - aaepan- 3-yl ]

{[(pyrnxin-2- 466.6 123

- 5- (4- net hoxyphcnyl ) 2- s

~ NH

yl am no) car bonyl ] am no}t hi ophenc- 3 car box-amn de

hydrochloride N u

5-(3-[2-(di et hyl am no) et hoxy] phenyl )-N N," ,Nr.. 4

pi peridin-3-yl -

2-{(pyrazi 1R

537-7 124

yI am no) car bonyl ] am no}t hi ophenc-3- H~ earboxani de

IIyUI UL.III Ul I UC U I‘It\

N-(2- am n@et hyl ) - 5-(

yphenyl)

\II Q

- met hoxyphenyl ) -2 {((pyrazin-2
1 no) car honyl ] am no}t hi nphene 3
lert-buiyl 4-{[(5-(4-methoxyphenyl)-2-
ef[lpyxydip2enyhiroNarkihyllamino}-3-

Dy I dedyl R fhbayT2mh?@ piperidine-1-
1o}thiopheneﬁﬁhmﬁga + ~~~

B NOvV 2006 64

N-pi peridin-4-y1-2- H

phene3 452 .-.,127
(5- (3 [

hi ang) ca FbQﬂ}” | arni nn\

{

~C

5526

133

earboxamde NI tert-butyl

teri-butyl 3-{[{5-{4-[2-
{dicthylamine)eithoxylphenyl}-2-{({pyrazin-
2-ylamino}carbonyl]aming)-3-
thienyl)carbonyllamine }piperidine-1-
carhoxylale

637.8

13

o

5-[4-(2-diethylamino-ethoxy)-phenyl]-2-(3-
hydroxy-nrea)-thiophene-3-carhoxylic actd-
(8)-pipertdin-3-ylamide

4752

136

2-[{aminocarbonyl)umino]-N-[{38)-azepan-3-
_¥1I-5-(3-methoxyphenyl)thiophene-3-
carboxamide

AR5

137

oH i

2-[{aminocarbonyl}aminal-5-(2-
hydroxyphenyl)-&-[(35)-piperidin-3-
yllihiophene-3-carhoxamide

360.4

2-[(aminocarbonyl)aminoel-5-(3-
melhoxyphenyl}-N-[(3S)-piperidin-3-
yl]ihiophene-3carboxnmide

3145

139




(di et hyl am na) e[ h"xy] Phenyl } - 2-{[ ( pyr axi n-
2-yfam no) carbonyl]am no}-3- 637.8 128

t hi enyl ) car bonyl ] anti no} pi peridine-1- HH carbqyglﬁﬁﬁ 2005

trifuoroacetate a
5-{4-[2-(di ct hyl am no) et hoxy] phenyl | - N-

pi pcridin-4-yl-2- { [(pyre zin-2 H(o N

yl am no) car bonyl ] annno) t hi i ophene-3- 537.7 129 s Hi
car boxam de 5-(4-inel hoxyphenyl)-2-[[(pyraxin-2- ~Na
yl am no) car henyl | am no}-N-[(3S)- 438,5 130 ryc.o0 s
a~- HN pyrralidin-3-yl]thi ophgae3-carhvxam de N J
N—[3 (14d|axcpan l. yIcarhony%? S-(4-

! A\

et ﬂoxypllcllyl ) 2= cnyl J =—N— pytaZziir= 2—A452 34 g
Cc (0]

ar b nyl ] -p-

ylggges D 1 _NPFB-[ (3- n1nopyrro||d|n 1-yl)

1£§2- t phenyl ) - -th| II- 2|n- 4385 132

n are B Nov 2L ?%g?

4- E_ met hoxyphe w{?engﬂuxy 1-V- (ESJ-plpendin 3- | 4506
{ECpye xt%.z-ylaniao car boyMicphepg-carbeyamide 133 p s

t hi enyBXrrir bonyi | am no} pi peri di ne-1 rarboxylatc NN #

crterl-butyl 3-([(5-[4-[2-

140

10

15

0

(dlethylarnlno)elhoxy]phcnyl} 2-{[ (pyrazin-
2-yl am no) carbonyl ]am no) 3- 637.8 134 s N

Exhpey! ) carbonyl ] am no} pi peridi nc-1- ~~~{~ carboxyl ate
-piperidin-3-y[Jlhiophene-3-

carhoxamide

(4-Methoxy-phenyl)}-acetaldehyde To 2 stimed solution of {4-Mcihoxy-phenyl)-acetic acid

methyl ester (18.0 g, 100 mmol} in anhydrous toluene (200 mL} cocled 1o —78 °C under N, was
added diisobutylaluminum hydride (DIBAL, 1.0 M in toluene, 150 mL, 150 mmol) over a period

of 10-15 minutes. The mixhire was stirred at =78 °C for an additional 2h. The reaction was
qoenched by the slow addition of MeOH, followed by Lhe introduction of 10% Rochelle’s Salt.
The suspension was diluled with EIOAe and siirred at room temperainee for 1h. The EtOAc

Yayer was set aside and the aqueous layer was extracted with EtQAc{2x). The combined organic -

layers were combined and dred over NazSO; and filtered. The solulion was conceanlrated under

vacuum to yield 12.0 g (100%) of the tille aldehyde s a yellow viscous semisolid, which was

used im the next siep without purification. LC/MS (APCL ES, M+H=151).

2-Amino-5-(4-methoxy-phenyl)-thiophene-3-carboxylic acid methyl ester. To = solution of 4-
methoxyphenylacetaldehyde (12.0g) in DMF (200mL.) was added cyanomethyl acetate (8.9 mL.,
160 mmol) and sulfur (3.2g, 100mmol), followed by diisopropylethylamine (Hunig's Base, 17.4

mL. 100 mmel). The resultant suspension immediately turned dark yellow to brown with an

exothetm. The reaction mixture was stimed ovemight at room temperature. The Teaction was
slowly odded 1o waler (~1L) while stimring. A tan precipitale formed and was filiered afier an
additional 30 minutes of stiming. The resuitant solid was purified by column chromatogrephy
(510, 10-20% E\OAc! hexanes} to yield 15,3 g (589} of the title compound as a ight yellow
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[{ ede(lf--~~] 5-[4(2-d

i el hyhuruno- et hoxy) - phenyl | -2(3 rc~ ,
hydr oxy- nr ea) - t hi ophene- 3- car boxyl i ¢ aci d- 475.%51@@‘-’ 2016
%0 NH (S)piperidiu-3 yiamde OH ~ ~ wnr 2-[(ana
nocar bonyl ) am no] - N-[ (3S) -azepan-3- s m
yl]1-5-(3-nmethsx3" 1 ~Nhl~ FhenY )thiophene-3-' 388.5
137 carboxamde Hc a4~ ~Hb H

2-[ (am nocar bonyl ) am ne] - 5- ( 2-

hydr oxyphcnyl ) -N-[ (3S) - pi peridin-3- 360.4 138

yl'11 hi ophene- 3- carboxam de . H3H a, o-m F bF~-nl NH
2-1(am nocar b nyl ) am nol -5(3 N

! r n
AP RSO AL PP it e Mo on
31325[3(?3&“-, GHQMSXHPWHSQM@I%%} o
(benzyl oxy) phenyl ?- N-[ (3S) - pi peridin-3- 450-6 140 to
yl I t hi ophene- 3- car boxandde Exanple 4 Anxinocarb en
Mﬁﬂ}mm ﬁeméxymmﬁ) ﬁ@gﬁhcnlhlrua%éynamuﬁﬁda%dﬁyﬁanﬁﬁ}hmmphene-s-

hone-3- 5 t rhoxanri

carbexylaten Jo\ s salytion o8 EotmiaR Pod-metiony-phen ) Gippheiedt-sagkoxylic

e T T T
isogypnge (G &l ﬁ&mmzl,} slepvlal @dcrch iesio® ok 3/inil. Wdfter thetadditipnl wasleomplete, a

Pm@lﬁ@%ﬁd%%b%@dﬁﬁ@df&i&ﬁe v.m]a.EH] r’fHE‘H ucﬁp%dugl was oblaned

period 10 of 10-15 m nutes ure was stir
by Ehgion taogiveh ad#%) ok witine solifle Thepmadidl ons waad in the nexl'step

Wi E@ﬁﬁﬁﬁ%ggﬁcl%l on 6@%@% b'és'ﬁgl%i S '}'ﬁﬂek 9% d, % 87.32,,

1Hs 816,883 D85 5aIS, I AHUS Bds W, BH}. EC@As (AP, B8] Kee4&f), r oom
tenperature for 1h. The Et OAc
fert-Butyl (38)-3-({[2-[(aminocarbonyl)amine]-5.(4-melhoxyphenyl)-3-
thienyTlcarbonyl}amino)piperidine-1-carboxylate. To a solution of methyl 5-(2-
mathoxyphe.nyl)—z-{{[(trich]omat:etyl)aminulcarhunyl}anﬁnn}llﬁophanc—ﬂ—cmbox}rlate ([Og 22
mmel) in dry THE (20 mL) was added a solution of [MezAl-3-Boc-(S}-3-aminopiperidine] in
THF (which was prelormed by the eddition of MeyAl (2.0 M in hexanes, 2.2 ml, 4.4 mmol) to a
saluton of (5)-3-Amino-pipetdine-1-carboxylic actd tert-bulyl esler (0.89 g, 4.4 mmol) in 10
ml. THF at -78°C followed by warming to room temperaturs for 2n additional 15 min). The
msuliing orange—colored solulion was stirred overnight at room temperature. The reaction
mixture was cooled with ice and a 10% agueous solution of Rochelle’s salt was added slowly to
quench the reaction. ‘The resulting biphasic solution was warmed lo room temperature and stirred
for an additional 1h. The mixture was diluted with EtOAc and Hz(, the aqueous layer was
extracied with EtQAc (3x) and the combined organic cxtracts were washed with H;O, brine and
dricd (N2z5Q,). Evaporation gave a pale crange solid. Purification by column chromatography
(3102, 50 % ElOAc/hexunes} gave 0.70 g (67%}) of a light yellow solid. LC/MS (APCL ES,
M+H=475).

2—[[Amirm1.11rhunyl}amino]-ﬁ-[tl-mcthux}rphen}rl]-N-[{SS}piperidin-S-}'l]thinphene-ﬂ-
carboxamide; kydrochloride. To a stirred solution of zer-bulyl (35)-3-({ [2-
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| ayer was set aside and the aqueous |ayer was
extracted with Et OAc(2x) _ The conbi ned organic 18 NOY
| ayers were conbi ned and dried over Na2SO4 and 2006
_filtered. The solution was concentrated under 15
vacuumto yield 12.0 g (100% of the title al dehyde as
a yell ow viscous sem solid, which was wused in the
next step w thout purification. LCEMS (APC) ES,
M-H=151) .
2- Ami no- 5- (4- met hoxy- phenyl ) - t uophene. . 3- car boxylic
acid nethyl ester. To a sol utdon of 4-
met hoxyphenyl aeet al dehyde (12.Qg) in OWP (200mL) was

[{ﬂ-gﬁﬁ?fe«%}l&@%t] :gy Iﬁbglg&?%he@gﬁ I%o li mbnnﬁ}a:mnu?pxpm&i ne-1-

cartod yduoe (0574, & t40 ympwt) nﬂnbﬁﬂm@d@lﬂﬁé ml:lﬂwé addedld, ONLEQ] in 1, 4-

R0 g 54 Sk BRI P NG5 i s o

adctmmtamteat\m:l simiperaege. OViey @l@hﬂwa&emmdtmﬂaaraaim eThe [&@ne was

redisf3Fd oo oL SPet e oy e Caip bl BT £ @5 Byor a vgh

yelRft Alid AMH Nl id Lomas b mmmﬁ 3.9 b18§ e 59@{: tlTrQelH §8.37,4, 1H;
resultant solid was purified bg}j col utm chr omat ogr aphy

578, w@é?@od éﬁya‘iét?@%ﬁfhéﬁﬁ?e « 6 R34 00.11.5 27T 588 532

M+H:ﬁ£’?5}brs 2H; S737d2H 8707 s. 1M 8690d
oH, 6 3.75, s, 3H 6 3.72, s, 3H), LOMS (APCl, ES,
MrH=264) . Met hyl 5-

Exgspiepihoxyphenyl ) 2- ({[ (| ri chl oroacetyl ) am no] car bonyl ]
|afe, Jo 23 Urlrled sol ution

Ldﬂﬁmmm&cﬁﬁiﬂﬁ (7 15 g, 27 2 mml) in anhydrous TE

F (150 nlL) was added tnchl oroacetyl isocyanate (6.4
m., 54 nmol) slowy over a period of 5 min, After the
@Jadﬂnﬁﬂmﬁhemr-@mb@ﬂﬁ; ncfl tePERRYILSTR! @S)f,@{eﬂﬁ{dz.-@ﬁﬂnﬁmg, 435

reaction stirred for an additional 1h. The deSired

mumolowrs kssowsed BYOA IR ol anbyrirpys| GHiAY: 296 coddedyloy g8 EC whie stiming with a
mafR8¥tirdne i Immotﬂ?er 21941 1L tert! %tﬁy&%&%ﬂ?ﬁud&m@b EB:HJ@SU] ©7g

uexi-step 10 w thout Ipurl f| cation' HN
45 o) wagdisgolvadin 58 mipof aphydrpps QL1 o e sied:solgtign Githe amine was
add%nzl ﬂm%lshuﬁn §f ﬁ%%cgﬁn%?k ﬁgi%pé?oedr ct?f_lu?l%]l?mﬁeg’s zg’to ﬁeep%@macuon
mﬂf(f'arS)ltéf {C{\ﬂu{e(sammo Pdlebidn pidiaen v ms@@m&m@mwmmed to
warm &)%&HYH ﬁﬂt{ Jh%%&hﬁb&%@dﬁfnﬂﬁﬂ Ih nplgﬁi}f lll'ﬂ:tlgacuun wis complete

sol ution

by’fk@m@mmzm L{ONEBRIED McASEGH b Foj mabonjtiamas

wasgﬁé %EB 2::9_0%9 ms@i\t@%ﬁéﬁl@%‘ gr(a)% %1;{)'9 o%plgl }IELTD ILI:P-: addition of 6N

NaDspd\Extgicted ovi (SIS Lafixri6p m]Ier iTtn &ﬂgamm laydiHias(didad eter MagtOy,

ﬁltﬂgécgggrﬁ_mgen%%c&wna %Jl \gagl i n%uglfl gypgﬁﬁ% IlD—ﬂZ'E\:/%!ﬂr:I]'.I.E )érabg%sr'lic acid tert-

butflié):besas/hw:afuoumzbérh ) mmT}_l HaMIRXY-DPISAY, U4 4, &l EHbai2 ¥, m, 1H; d
9 g i 0 _THE at _-78C
27 (3 g ol a0 ok Pep e bk 3 9 Sh12 m. 7D, Lons
(APSOES, iMMEER215R M n). The 20 resulting orange-col ored
solution was stirred overnight at roomtenperature.
Tice reaction mxture was cooled with ice and a 10%
aqueous solution of Rochelle's salt was added slowy

to quench the reaction. The resulting biphasic
solution was warnmed to roomtenperature and stirred

e TR A A e e - e Pl e e el g ae A T e e e = T AT
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for an additional Ib. The rruxturc was diluted with

Et OAc and H20, the aqueous | ayer was extracted vEtrJE|
Et OAc (3x) and the conbi ned organic extracts vvelﬂe v 2006
washed with H2O, brine and 25 dried (Na2SO4).

Evaporati on gave a pal e orange solid. Purification by
columm chromat ography (Si @2, 50 % Et OAcl hexanes) gave
0.70 g (67% of a light yellow solid- LCIMs (APClI, ES,
MtHr 475) . 2-

[ (Anl trocarbonyl)ani no] - 5- (4- ntt hoxyphenyl) N
((3S)-piperidin-3-yl] thi ophgge 3- 30 carboxam de;
hydrochl oride. To a stirred Solution of tern-butyl

rertBodh] 12 Gt O ool S e bRl 31 ni eyl ] o

lhiﬂijﬂlﬁﬂ)ﬂn):ﬂl}ﬂlﬁm))mzpﬁdeqLMh&ﬂ]ﬂarmxydlﬁﬁlﬁlddfg:egﬂlog\i{i 47
e

ol O yphergs A S D KA or SRR P P Aronibp A (136 g, 3
oY T EnS ARk hmudﬂlj Qraf SR6E h 8klulién _I[Meﬁﬂi% Hes-(am-

additional 4h at roomt egrlJ)erat ure. he sol vent was

m?l@h%@@&l‘f‘ﬂﬁﬂ’él inLRE (praformed by ghey aminl sgdtian pidpaAd 610 dlin hgxanes,
gwamm r@ﬁﬁmﬁﬂ%&paﬂ@@%ﬁ%iﬁ@ﬁ%ﬂbﬁ%lwm 10

/3 a light yellowsolid

mls'f i[@F' 2y —7%C fpllowgl bpyampng & roorpiienspetyrg undsr nsmmqrd sgming for

an SdRfonalds mi). The fesfifing eep %ﬂlum@mﬁn%ﬁ%ﬂﬁm Ak séreﬁ n%@rmggl al room
2H, S 6.97, "hr s, 2H S 4724. m )

tengeratyre. The reppiongn e was qepled with ig: mdgal0% mue@mﬁnluscma@ncheﬂs 5

sa]t]was Rhde 3 mé% t@émnélﬂ:ha ?eltﬁlﬁun btk P@uﬁrﬁﬁ%huﬁ%ﬂ%ﬁ vﬁt? Zé)med ta

Ex arrp
rDDEl l[:mmmrnmﬂ ts6rms«l foaai wiol]tiohal[1h3 She adperwag-difited wilh EIOAC and

0% SRR TR DAE R LR BRARE O SRLRSH IR e s wese

waghed twith 5t brost = antB)Naﬁ@@aEva'ﬁuyhangm a( faly:; orkige 8olid. Punﬂcartmn

o B S R el L DS i

whit@solid) HH 2DR (@FDIBOSE 1.0, s, 1; §7.95, d, 0.5K; 57,81, d,uﬁH a?ﬁs 5,
N-(tert-hut ox car bon Io\%)sucm ni_m de [ Boc- OSu]

0.5; 5736, spfigF o 18, R B8 5 s 2y B9 G oH 5411, m,
{15@‘@%? m, tEh?ﬁ:f’H ﬁHeSiaﬁﬁ"dftﬂ{’%aoio 1911280 AS, WeST; § 1.58, m, 2ET; §

added the solution of the succinimdé over a period of
141,@45Hn5hﬂﬂ,es B fasia, e AHpLCMES (ARCE EBMZO=4891t ur e

at-is ' Cwhile stirring. After._the additiaon was, .

conpl ete. the-reaction was allowed to warmto nom

z—[ﬁh:tm:amhmﬂ}mﬂﬂu}mm';.hi:epﬁﬁ-lecj;l]‘-s{4-m1qicﬂ§|plﬁdr@nﬂimpﬁ&neﬂ-

amigé ot 3Tl b et Resel e kS on
[(ﬂlfﬂnﬁmﬂﬂﬁinﬂwﬂlﬂ-@ﬂ:ﬂm?ﬂhmﬂﬂ) liﬂlhxﬁf}rl]hﬁﬁa Thﬁm’:lﬂ M‘&-l-carbuxy]ate
036 LR oundly . Filorone (lonBdoe d{@ﬁﬁf@ | Gokage g, 40

mufd)J A precibidEforiiE shokly £ tRMBhcHVA 2eBed 2ar aliabdiBsRflah &76om

concentract ed in a vacuumto yield pure

PSP SAeHE e ygmsepic I@&F%WF sell iqEp g et B fymoved under
vacﬁﬁnheﬁh@&si@ué/{»-ﬁ@ﬁhb%h@ﬂ n lﬁéh&mgmmr{é;enuaéd MR- (A8 BO 1o yield

umi off-wh:ll:c snhd Recrystammhun [rnm usmn 2-pmp:mul. zave 0452 (59%) of 2 white solid.
"H NMR (d¢-DMSO, § 10.9, s, 1H; 59.58, brs, 1H; §9.29, brs, IH; § 8.39, d, 1H; 57.82, 5, 1H;
6748, d, 2H; 5 6.96, d, 2H; § 4.36, m, 1H; § 3.77, 5, 3H; § 3.29, m, 1H; & 3.20, m, 21; & 3.07,
m., LH; 5198, m, 1H; 5 1.84, m, 4H; § 1.52, m, 1H), LC/MS (APC], BES, M+II=389),
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2.7, m IH d 254, m IH d1.54, m 31-1; d 1-34,

in, 31-L- d 1.27. s, 9H d 1.12, in. 2H), LCI NBg oV

(APCI, ES, M+H-215). 08 NOV 2006 --69 tent-Butyl"™~¥ 200§
-(3S)-3-({[2-[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl )

-3- ihlenyl]carbonyl}am no)azepane-| -earboxylate. To a

sol ution of nethyl 5-(4-

nmet hoxyphenyl ) -2- (([(tichl oroacetyl)am no] car bonyl ]

am no) thiophene-3-carboxylate (136 g, 3 mmol) in

anhydrous TFIF (20 nL) was added a sol ution of

[ Me1AI - 3-130c-(S5)-3 5 anlnohﬁyoplperldlne] in THE

(prefornmed by the careful tion of Me3AI (2A Min

hexanes, 3.0 nL. 6-0 nmmol) to a so]ution of

(S) 3-am no- azepane-| -carboxylic acid tent-butyl ester

Lxamplé010 . of TT1F at 78 C fol |l owed by marn1ng to room

fe f -

erature.un
2I e Snanyinin)

]mip_ﬁ&:ummmmmaertﬂdu&\amw hr.:. :ﬂiur{eﬂ aﬁhuﬁxﬁffﬁﬁi-ﬁﬁqf @3}3{{[2.

The reaction "mxture was cooled with ice and
Hﬁf&tﬁ'ﬂ%‘a@ Y9 §miaq) énﬁd?ﬂWVlé-ﬁ&nwlwﬁan%@Ja%@ﬁndmﬂ-
?meydﬁsalvﬂﬁ!ﬁ@éinﬁ%ahﬁﬁ%ﬁe%mlﬁm A& & N Hi?ﬁédec The

ution was warned to roomtenperature and stirred

SDIW veps SR for Ul RY- nIhe pradug \st&f-mu@ﬁ%h%v Qilson 3HMECHR
L08R G20 vidi 87 nEH?mHﬁtﬂ: BYBHouASs B tdlGfenik kL |

Et OAc (3x) and t'he conDi ned organic extracts were
NMBaRE ¥R, dinMeD); 55 5350b 2Ehd 45s, dED, (NSRS CHY, 4.3 dd SHA A5 (m, 1H).

225, D5, SRR SR PG s AT S oy

LCMS; {55, bbdpetsfd as a 15 white solid. 1H | AVMB (d6 DVSO,
S11.0, s, IH S 7.95 d, 051{; S 7,81. d, 0.511; S
7.65, s, 0.5H S 756, s, 0.511: 6 7.46, d, 2H. 6
ﬁnﬂgngd 211 S6.96, br s, 211; S 4.19, m 0.511; S

X S Tifulw Il 15 ] i ] -i v
thi@l]i:arﬁnnﬂ]éﬁnuﬁ:n_igﬂmﬂﬂqﬂ] uﬁh&g&e tfﬂ]uc!rrlaieelﬁel 36 S,
4.511), LM (AP
carbon I anlno N-[ (3S)-span S- (4- et ho
Mo SR o AT el CA9) span 3oy S, (4 et ho
hy:ﬁéﬂyﬁﬁ&?ﬂﬁﬂhﬂﬁ 185 gofu} h]ﬁfoh mm (1@3 §1L) Jrak E.ddeaz bromo-A, -

%(an1nocarbonyl)an1no -5- (4- ntt hox )-3-Lbienyl]c
diethylsGaRamyingydaehranids e 24 l%mﬁ%%yi hivigchadﬁég 2D, rsmﬁ% r1han
addilﬁmalae Gl PR RS KrdiBlid ks Mmﬂ ﬁﬁﬁjﬁgn émr&&l (}Mghpal loom temperature,

|oxane (10 m., 40 mol)_ A precipitate forns
Thf‘s%ﬂlﬂn SRS W PORBE it P 6 AArES VAl Eme pleld weter Thageidortorrsithen

15014@:] 8 GIRRBA 2w LR éal k 8 bRLSn c}%ﬁa#@mhﬁﬁsﬁw h§GBARRY to give

nat ure of the form the t” Wwas” renoved under
15§ g eUthertillaprempcani duen Wiwhis sobid] LEAMB GARSE E&ngh-HeR6h).

concentrat ed under vacuum (2x) to yield and off-white

solid. Recrystallization fromusing 2-propanol gave
{4-B-MeghyIz@ide)choeyphenyBactldahyde T avdiiRed e uBOmegilD [H[2-

{diﬂ?‘l}'lﬂﬁ{d}ﬁ%ﬂ%]ﬁ%ﬂ}'@ral:ﬂiﬂiil i’)lj 35]912:%‘81'] bubglﬁinimés}_%!ug%esg(lgu 1%1‘L} cooled to
_732ﬁ3md-s’maﬁas muéﬂdiismﬁnﬁélmnum hyade (CHBAL29.0Mm 181GsneBI00 mL, 100
gl g derod 51 41 S, The Mg Ve phitd C i acitional 21

Thelddeion waS@henched-by-the slow ad Eﬁtlﬂn of MaDH Tollowed by the introduction of 10%

Eochelle's Salt. ‘The suspenston was diluled wilh EiOAc and slirred al room temperatore for Lh.
The EtOAr layer was sct aside and (he aqueons layer was extracted with BtOAc(2x). The
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Os NOV 2005 -70 Exanple 110 2- Am nocarbon 1 am no
-5- 4- 2-

di et hyl am no) et hoxy) phenyl ) - N-[ (3S) - pi peri di n- Sﬂ g Nov 2006

yl ]t hi onhene- 3-car boxanmi detr-ifluoroacetate To a

stirred solution of teri-butyl (33)-3{{ [2- 5

| (am nocar bonyl )

am no) - 5- ( 3- net hoxyphenyl ) - 3-t hi enyl ] car bonyl )

am no) pi pehdi ne-1 car boxyl ate dissolved in a small
amount of nethanol was added 4,0 N HC in dioxene. The
solution was stirred for thﬂz R 1' _ The product was
purified by Glson (5%veCN 0- 98%/ECI\I-HaO) to

iel.d 21. f the ti.tl d .
T B PREHE A s g i
cnn&'ﬁtrﬁ’é(l Onde? $anmrh.t4 $ichi 4.1 4 (1O %} &F &5 (de ala eﬂs 3  yigcous

semiag%ré,rﬁ% é;éras uéé%@(%mle?tg%g o nggfan ,qL EfV+H=236).

135(t 611)) LCVS, (ES. M 1- 1~460) . Exan'pl e 112
tert- L‘hemnocarbonyl) 1ina -5- 4- 2- dieth
T“I'“-Wahi‘fﬁw&lﬂe%l%lﬂw @F@nﬂi%hww@rﬂﬁﬁﬁdwnp -Jzarhyinte Toa

snhﬁhh d (13(t mﬁ%nhaklﬁuﬂ]ﬂfehﬂ?ﬁéaﬁﬁ:%h?&eeg“%?gh]gm 1) ip DME (30 mL)

[2 di hyl"am no) et NOX henyl } acet at e

‘"""S@fj Aamely] asplas O3/ ph B@n@suiﬁl(r (065 . 2§ mmad), mngm):d by

dI|§}‘é’:}tgjt}1é31;ll1 eérﬁig gfrin n%ﬁ\%aﬁ'aﬂgr om%ggn?:g}%mmfbmms BipFnsio fumediately

nmed c!-@t}sﬂilﬂes" l@@m@ovﬂm yrolhifme The teastion 2@xachvas stirred overnight at
roof ShptRhR0! TRI rel A B0 TS 408 AYASd (200 ADEDREERI A 1
on m X e

overm ght’ roomterrper ture, € ‘r'eac
precigigiegdonmegddmi wat Gliered aﬁt@en wiblilinmel 3 minoles ofigcen g 'IIH&eBmﬂtant solid

was@ﬁﬁﬂé&f@}z Mo %rrrg ath E%gb%ééésfggﬁ@mg% ﬁ#lgbfé\‘b (icle 2.4

o 01‘15:- nﬁleg:uuipnmmeastmligheyed:lowmlum dLaasnARET, ES - EH=345)i d.

LG Ms (APCI, ES. M+H=266). 25

{4-[2-[Di et hyl am no) et hoxy] phenyl } acet al dehyde To a
2-Anting-5-¢4[ B aliethyamind)ethvthyhenlyl} tHigphene-3- carhuxyht: ncid To a slirred

soblo e %%ﬁetﬁ?ﬁ{% ol it b bion fadr it @0

g, 5W&ﬁmﬂ§iﬁﬂdc[dﬂl (SPRLY Whakddad AN ND0805H G ) ok Bider ﬂ-SDQM.)' Mhe reaction

100 mmol) over a perlod of 10-

qu ne 140
gatilux far iﬁ%%f‘@%@@ﬁ@ﬂé‘ﬁ“@“% EL%?L%IS The solution

wasadnﬂammndammmm dbRBGTAlFUR INARRi A ARG T JENGF R é@.\fv.lmm
Llgddltlon of MeOH, followed by the introduction of 10%

B ITROEAYes @disteg lo3-5 by the ape b Adclidim o487 T5) ik Bymld while stirring.
The BN ré;[‘ﬂtﬁbi'u{lé &fs ﬁﬁerécpﬁﬁ‘d&ﬁ&!p PR LAiEn {vaE ad ;Iﬂe,'ved bﬂaﬁﬁmng in

Ft OAC | ayer was set aside and the aqueous [ayer

boiling hexdese dT ki Prslups (D) 2y isolpied i naprae fastn tyGgationzfier coaling to raom

tempeRitite ARd LG éu"ﬁ}ﬁec[Fén
254 an 1t e?ed he so r@Et ion was cohcérl??r at egj'
under vacuumto yield 4.7 g (10099 of the title
Ly Q. Vi . ' [ i ch S
s S5 -l U BB o
anﬁ(:ﬂplmarigae-]mdﬂ:@@flglg To a slirred solufion of 2-aming-3- [ 4-[2-
(dicthylamino)ethoxy]phenyl }thiophene-3-carboxylic acid (100 mg, 0.3 ramol} in anhydrous
DM (2.0 mL} is added (5)-3-eminc-azepane-1-carboxylic acid lert-buiyl ester (60 mg, 0.3
mmol), EDCI (63 mg, 0.33 mmmol), HOBL (61 mg, 0.45 mmol), and NMM (0.04 mL, 0.3 mmaol).

The reaction mixlure wes stirred overnighl at room temperalure. The solution was dilated with
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5 Met hyl

2-am no-5- (4-[ 2- (di et hyl am no) et hoxy] phenyl )t hi -
3-carboxylate To a solution of ﬂogmw 2008
(4-[2- (di et hyl am no) et hoxyl phenyl ] acet al dehyde (4.7
g, 20mmol) in DUF (30 nL) was added cyanonet hyl
acetate (1.5 nL. 20 mmol) and sul fur (O 6 g, 20mmo]),
foll owed by diisopropylethylam ne (Hunig' s Base, 2S
m., 20 mmol ). The resultant suspension i medi ately
aimed dark yellow to brown with an exotherm The
reaction mxture was stirredsgverni ght at 10 room
tenperature. The reaction was slowy added to water

waler EIQPEL@P)C "P‘ﬂb bfaicidyet He se@g mﬂcf%i Lot o gg gqm:uuz layer

and was filtered after an I ona
wag eXireied gath Y@ Ae €350 Reditien Ql@lcombmwhsrg;mjc t-,:-ft:med uh-.ye adnifd washed

w1ﬁ%ﬁgayﬁ%ﬁﬁﬂmfdt§ﬁg)§?]u??n§a§0d}n%% P 5#&#'9 $ ?:Wnlrated

vhaimiGY IR 2 PAPE] solieS, Puliitidd Qes pdrformed by Gilson (S%MeCN-

fh%%@f—?‘é‘b S e B Shut S L AR ik BB Wi

2-am no-5-(4-[2-(diethylam no) et hoxy] phenyl ]

b TR S T M ISR e K

th1ﬂ'ﬂ]é}nﬂﬂﬁﬂﬂ]mﬂnunﬂpeﬁlﬂﬂé-ﬁdai]ﬁxﬂﬁfel ¥ a&uﬁfed%hlu%n HPtzhlbugy (35)3-

tarti er one by TLC or LCMs.
(@i B DR Beretarp e S A i i bensy e pigeridine- L
cm:btﬁx}’ﬁd&e (90" gli00EH! mivOl) SRy di06s "DHF g 0 &.!ﬁ,? whS el ﬁﬂ:?ﬂﬂirgﬂgaty]
re

%]L e vvas adj usted to the ca
‘ﬁﬂ%*a?‘? rﬁo‘ﬁ? L&s ﬂwliwrmen%vﬁ %ﬂ@t .Mmrﬂg addifife was complele,
a ﬂumm.smﬂm@ﬁx&pmmaa@&cﬁ; sWF}édfdrEﬁ &ictbnah, 4 e t1bon1inuuma was

Purification was achieved by triturating

congenlirddn a yareum, de exude @s@u@wumsvmmmnaummmpim -:fharg&ﬂ with
2 ﬂiamﬁrzl ih irfeflah@0.35 LR, PASKINAGH %PGLL%Q 'Z{Wﬁ%ﬂ@ﬁ@f& CHO)

r mg N a vacuum OV?n over
8B530 mekaslggBusafid HNMR(H{}D MHz, d;-MeOD:; 5?55(.:1 2H), 7.45(s, 1H),

R ek kL U LS AR o

ZHE)T d-55(ms 2, leth (s GHt 1 Tidt, 6FD)) 2ADG RS, M-iR=96D).
(di et hyl am no) et hoxy] phenyl } t hi ophene- 3- car boxyl i c
acid (100 rrg, 0.3 nunol) in anhydrous DMC (2.0 nl) is
Medzgi S) -am no- azepane- 1-carboxylic acid
_ 0 ny, 3 EDCI (63 ng, O0.33

) -‘ F-methoxyrugnyh2ANpvradin-2g0\\ (0. 04 ni, 0.3
viami v hcae.amamai;tﬁﬁum d%dhmrﬁﬁ: over ni ght
at roomtenperature The solution was uted with --

--------- D e NOV 2006 -72 wat er and Et OAc. The
Z-Am"m54{¢~rrleﬂ)/cﬁ§- pm;.rlmaﬁl%e-@ @b AL 233 '@@asfﬁﬂ%&lun i

gti ni %i(aqueous | ayer was extracted wt
f’Fﬂ?ﬂ" FehawhrhisabensBgariosylisacidothylwetes(6fon Iﬁédi lmnql) in

I
R 8P 5 S

mﬂ%@a%’mmﬁt@#aﬂ maleFislwrseons by Tm of LCRES iThe selation was

oS58, 2, ISP QUTATIIER o

mxm_&g.laﬂ_)ustedlhaﬁ-ﬁ DBuhearciu! addition of 6N HCI (~150 mL} while sumng The
orbAREbIRRME A 9508 R 2 BARhS: L ekl ) Bl g

hﬂxaﬂqﬁ ey praducti61fyd, Pa%) mas polped nrdpmt-‘ahmoglﬂll@atmhaﬂer chBlie 1o room
stirred solution of tern-butyl (3S)-
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([ (2-am no-5- (4- [2-(diethylam no)ethoxy] pheny]
1-3-thienyl) carbonyl] am no) pipendine-1 10
carboxylate (9D ng, 0.17 mmo]) in anhydrous T?EQ@SN@V 200§
m.) was..added Ui chl oroacety] isocyanale (0,09 nm, 0-7
mmol) slowy over a period of 5 min. After the
addition was conplete, a precipitate forned and the
reaction stirred for an additional 1h. The reaction

m xture was concentrated in a vacuum The crude

resi due was dissolved in nethanol and then charged -
with 2.0ON NH3 in nmethanol (Gq35 rnL). Purification by
G lson (5%ECN H20O - #98%WECN-EZC» 15 gave the title

a@&@h%ﬂgﬁgﬁ%hﬁﬁ E'.rmg% %W%@S%% 8 2m; 571,

s, 11, 5)7.103b6) 2H; 966m d, 3E)L.C/BISGRPDY ER MB)=2880( m
411).2-95(m 211), 1.90(dd, 211), 1.55(m
211), 1-45(s, 911), 135(1, 611)), (APCl, ES, MtHr560).
PyFagain-3-aifboxydid abld Hyafefd@ "Fods auimé solﬁtzd}'iﬁ‘}f% ﬁ%&zlca?aué}énc acid

Xi n-2- vl am nocarbon 1 am no her e- 3- car boxam
mefhyl gples dH-bg.i8§anmol) in 140 mL of ELOH was added hydrazine hydrale (15.6 mL, 320

mn?dlﬁniﬂé‘?esﬁl’tiﬁ SATRG X ¥ RGN %ﬂ@féj?ﬂlﬂ ORR: BNER W Yhhed under

aci d a stirred solution
redgerd; Hﬁ@msﬂ eort drisdivodsrtighereptym toidp Henitle 3mider (bbt gl 10D% as a white

w5 e Tk, A 2o

10.1 garat 1HNS A8, ekt 8d 8804, 1R 6 BIS, dDIHZ2RA6L, WY, IZH) LCAS (APCT, ES,
hﬂgtqa%lng mat eri al was gone by TLC or LCMS. The
5ild?Y on was concentrated under vacuumto about hal f
of the original vol une- The pH of the resultant cloudy
§¥€}e was adj usted to 3- ‘% the careful addition of
cqrbonyd gzide.) PWP%?ﬂqu# i @i Tpidrazide (! g 8@ mnol) was
d:s.ﬂ:llﬁﬁllﬁ) L4PHE oasict hﬂd&f?ﬂ%@d amﬂ ﬁﬁfH@Q’H Byl &b ?rﬁﬁdlﬂﬂlﬁ%ﬁl&d 10 °C.

achi eved by Trituratin 30 héxane
To fregtiged repriop myxug:waga m@mnapéwduw: pigite (§ g 2@ynmol) in 80 ml.
of Yhchd \Eriﬁta'd&la s"f’cf# vﬁ% iBof -1 using in :51'-:11 on funnel. After the
-------- -73 tenperature an rying rn a
add&lmcwahted%mtgwas VHITNVRC (fehm tetipkBDran, sBied fr an addilional

5h.2Ble softiidn wis 1he Eutl]ﬂﬂﬁ%pnyz/&‘f ;%Fﬂgﬁ{%iﬁmn %P‘Jﬂhd%ﬂfﬂ(ﬁﬁ ang lhen exlracted

2ET), LCI NS (APCI
“"LPWK;!J @e)- The prbles pigianic duriebnh pereained ever T304 fillered droncentrated

and?cﬂi'ifﬁg_lh@} h% vﬁ%’nfrlfg]z éliljtg’;'l?@)ﬁygf %1%4 usrfTe g.aﬂé&:d Jl'ﬁe productwas -~

useuy:dmmnatwpmmu(cﬂ_uﬁm&mm 'BDOMRNHPDMSOTH2.3085 Uttt BRI, d_ 1H;
agaﬁ y iﬁg was heated to xi-,flux for 2h. The sal vent
dd, ved under reduced pressure; and dried under
hi gh vacuumto yield the title anode (11,1 g. 100% as
a white solid- The product was used in subsequent

(5]-éefé%rw?-ﬁdﬂnm%laﬂlifmlteaﬂ11-éhlUPhqqe-rﬂmﬂewllms@uhazep@n&lmrhmlm
acidl Eerﬁ-hua'l'lsttﬁ- Q“-u]a%hngd sél@lhu & }%Pﬁr’fb -5 @i—n%ﬁﬂ)x% Bﬁe'\r}&htg ggi%ﬂe-ﬁ—

APCI
HWb'hfza%tlzﬂ g.éd}rnmwm alzhyd@us PR md.} 25 wided (Hy3iminerezopane-1-

colfSagicn o ot 80, SR op 6165 RS Bydkoflp oo,
mmgbe [Tae|repelion n@xlure was stirted ovemight at room temperalure, The solution was
diluted with water and EiQAc, The organic layer was sepuraled and set aside. The remuining
aqueous layer was cxtracled with EIOAc (2x) and then the combined organic extracis were
pooled and washed with brine. The resullant BIOAc sclution was dried over NagSO,, fillered,
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To the stirred reaction m xture was added a sol ution
of sodiumnitrite (83 g.120 nmml) in 80 nL 15 of water
was added slowly over a period of 15-30 n1nut£sﬂ V9505
an addition funnel. After the addition was conplete
the reaction was warnmed to roomtenperature and
stirred for an additional 5h_ The solution was the
neutralized by the careful addition of solid NaHCO3
and then extracted with C1C 3 (3x). The pool ed
organic fractions were dried over Na2SOX4, frllered,
concentrated and dried under Elgh vacuum overni ght to
yield 2.5 g (21 % the tide" f asi de. The product

in subseque t steps, wthout purification,

on PRIV E 45 01 Ao ROl GuGBeaan TR perEredBy 1SCO

MP@L@Z (sﬂdj) 30-50% Etﬂﬂcﬂlexanas) o gm: 0.9 ﬁ (sn% Dfan uffawhte solid. "H NMR (dg-
2- Ami n - met hoxy

% %§ ene- 3-car bo
D 1}1& ik AGH- ﬁiéﬁaﬂa@%éﬁ@é’xwﬁa eﬁﬁdit Hi- U3y lor s, 28; § 7.33,

I t H . .
R L] BRI BRGS0 Bkl WP 37 m. 198311, 28
51 car:bcn}yla 1C56a 6, 9H{ 8 1.92 G, 44HOS MF8) 9+, 9. smmmmﬂmamfﬁszo
). 1L.s added (S)-3-am no-ezepane-|- carboxylic acid
M Dputyl ester (1.03 g, 4.8 nmol), BOP (2.6 g, 6.0
mol) and NMM (D.6 ni, 5 noral). The reaction m xture
was stirred_overnight at roomtenperature, The

terteRtyk (3h3-AKE-(-methoramebanyiz- ([ysazing ylamionicarbypyllamino}-3-
thi@lySaiinen  IRbEho}4Bshane A Rh GG1:A8 4 S ASHS)-3- TE.e—amnn—S—(d-mcthuxy—

rémi ni ng° _aqueous | ayer was extracted wth

phca}i&rﬂtlmuﬁ@aré@%] o batranr ccloasbor i aslt\mentwéueb&qbf@éﬂl %@lg 17

e T e e

reﬂutﬂtﬂcfeni%h Zkhedolypr evs wamayedmdsT yadated peesbro e o kiuds product was

G SRS P BG4, o

a Tighi fyelidw sodids G NGTR (dd-IDIMBO(&IK2.5, [Bwsco 41, 5.12.4] br ¢ 0.581; 5]1)11:9{}& 0.5H;

514853 05 Q8555 Sulp $o S0tk B33, &l §820ck, 198805 s, Bsm s
?Bff dlémbs?§'4 sléﬂ-ﬁaaﬁé’@ ﬂ%Hégji']SZ &, %Hf;afl!ﬂnd'ﬂ ZiiHB 436, m, 0.5H; §

4. 1’6@ 53651‘1 rﬁ3 Eflﬂ. 3PE5]5 @Zm. 34 @383, lﬁ,ﬁ 33218m, gﬂnﬁ IE‘TM,H 8 1.61,

%%8§f%$E}{§ﬁ¥%1ﬁg%ﬁﬁgggﬁ%ﬁg%yﬁéﬁ%ng§¥ HHE5T%1 ani no) ¢

arbonyl]an1nu) 3- thi, enyl)cnrbonyl]

@g%gzegane J- carbox I A solu Lion of (S)-3-
-:u(- q:l%th?ﬂg%n}rlié—e[[{pymmn-
ﬁﬁlﬁij&ﬂrhoﬁﬂl]aﬂﬂﬁtﬂﬂ:ﬁo@ae@@%ﬂh‘&:ﬂanﬁﬂé lh?hru%ﬁﬁﬁm.ecl‘h GafiR@Kslution of

ic acid tert-but ester (0.76 7 ol
tert iyl £3.599- [‘-icf&rfﬂlaﬁwpbwae?ft[@w -2-ylamingier qfﬂ%ﬂﬁr@
mmﬁf.rl}@ﬂimgimﬁﬂﬁnﬂ}’&mw@-ﬁ cafb8ki1ats @gls Q,fu &ﬁmnﬁhﬁ 16 QJLV&GIIEUE% added

renoved under reduced pressure end the crude product

10 e 440 mmobiaf 69 N BIGh in diskan T olytivg »eo shrmdans/dyeteaperaiure for 4h

t 1
B e e

mﬂmng 2-prapang} toyisl1he Biotonmound arg a Hght ormize 1@16&9 30g, 67%). 'HNMR

(dﬁ-?l'g?é%éég.ggi?rgsslﬂ,l al_[r[P'_? glgﬂogg 85 %96. ]%Efg%l %35?8 895, TH: 5849,

d, 1@553 355dd7;1ﬂ4ﬁ 829 HIHI 570275, 651,. 89, 540d ) S 5&97d 2. addq,z m, 1H; &
: 7.00. d, 211: 8 4. 26, 11- S 4.17, in.
33%) HBHI 5g-23, mgﬂisﬁ bk, gk 5@932 Enlﬂlﬁﬂl 5.60.3H 8 1. &, 1y 1Hy, LEMS

(AP 1gs, Wil 61. 77, in, 311; 81.61,
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m 211; S 1.44, s, 4.511; 61.38, s+m 5.511), LC/ MS
(APCI . ES, MrH=567). 20
N—[(SS)Azepan-S-yI]-5-(4-net|ioxyphenyl)-2-([?§bﬂ§% A008
2- ylam no) carbonyl ] am no] t bi opbene- 3- car boxar ni de;
hydrochl oride. To a stirred solution of tent-butyl
(3S)-3-{[(5-(4- et hoxyphenyl)-2-[[(pyrazi n-2-yl am no)c
arbonyl ] am no] - 3- thienyl)carbonyl ] an no]
azepane-|-carboxylate (031 g, 0.9 mmol) in 10 nL of
MOH is added 10 nL (40 mmol) of 4.0 N HCl in
di oxane. The solution was stifred at roomtenperature
for 4h 25 and then concentrated under vacuum The
residue was partially recrystallized by triturating in
refluxing 2-propanol to yield the title conpound are
pghﬁ Or ane SO|Id (O 30 g, 679@ "H NVR (d6- DVSO

‘.-* Y |_ ﬂ p 1 y O
Tl]&lﬂengﬂmﬂﬂdxmﬁld lﬁﬁuu cgﬂ"!c S 7. 92
d, Z211; 6 _6_ 99. .d, 253; S 4.42. I n |

111 8 7 54

d.: S 333. to.
[1; 6 3 1; 8 3.10 2.02. in, 111; 8

trtsBu 185(331 ﬁ-{ i(i%fl [%{!h'afb}'lammwﬂhym E@ﬂwur%{lﬂsdr{'waiﬂﬂ)Es

m%ﬁ‘jlkaégm]i ﬂ-ﬂumgrl}mrbuzxmnunu]apl endine—l 'ﬂfHuiyl%l@Th@‘s’ul%ggﬁnf rert-

noc onyl %an1no

butyl (35)- %ﬂF{g@meaﬁﬁﬁr[?o thykuwiyp)sHengiphenyl }-3- Lricayl carbony)

amnd) ipatl i U aJiafl Pr 015\615155{&?@&85‘% TG0 HF ol faded 1,1"-carbonyl
Dol SATE St 11 itndlTo begtiling ot ywoleyion hiayticjeda f{fehl/ur

wh Ry xsiamine BaCmeaidH 64 by s St P SIS0 Rtepe added
anmmb%mhﬁ& St @ulamﬁle.mtsuﬁﬁu ﬁ:fr 48 Blaf rt. Dhetnyikiure was munne:d helween
(2-am no-5-{4-[ 2- dlethélan1no)ethoxy& éﬂ!

Elé%-: $9H “W&%H‘EFF‘FT %Wﬁ%!)ﬂﬂu“ﬁ il Fo0e and e

Ev%p%nﬂﬁuﬁe@a?— ydIR ks, PoEREHHA bg(}'ﬂ)s %M@tmd{zo—}ga%m-
car bon 10 dii mdazolc (17 1.1 mol). The

Ph@%ﬁﬁFﬂFﬁ@ﬂ@W@Eﬂwu@%lutlon was stlrred at rt for 1 h
wher eupon hydroxyl am ne hydrochloride (76.4 ng, 1.1

mmo]) and Et 3N (100 L) were added and the resu
542 KD yirmiometiasy bemal > (ks wimimoicatbonpvinel oS-

qu\ﬁ?iﬁmoﬂl\%ﬂhﬂﬂgﬁﬂeeﬁ% t Hmidf_at %rﬁfrgcg aﬂ%?g?%graﬁdzf/é@%%?ﬁ{f (4-[2-

{mﬁbﬂ{mm&)ﬂimyhhﬁd}déd[{hwwmcﬁ@dmdﬂ@nwﬁ 1hienl} on by
carﬁ%rl(ﬁ] Wﬂﬂ?—&ﬁ%}% (hiokzne Wad %9&@%‘&?4.5&%{&1‘ shfuBon in
ydroxy a

dio3ar(e43 0} @b thh ytsalting clped houmplp manstided 2t ( [[¢mhlyid Forpamianef the
[ n I‘ .
ol R AT R R Rk ahe g ophpne 3 carborylc
amﬁ-é@)eﬁlﬂﬂ'lmnﬁﬁ-ﬂaﬁﬁd&ialm%yﬁfoﬁﬁb?ﬂt $alt] (6 Tng) ( 44 NRIR (300 MHz, DMSO-dg) §
I et 0X
ooy AT ARG T P 207 EnP B T5 29 (. 21D 305 -
3. zsfahb@mbm amﬁm%m H?ﬂ "IS“- aqs I(mcaﬂpmyl aug [ﬂnnl H] 84608.64 (m, 1 B}

r eat ed

586u 1tH?é’ Q?éédﬂl*rﬁéﬁc%uaﬁﬁr{%x’ﬁéﬁ@ el Hé!?ﬁ?ﬁ%é 1. ‘P‘t{S-f]Z)'FD 2.6 {s,
1 Hy; Deney gonal-ansof the

_U)l.'

Lxample 137
2-[(Aminocarbonyl)amine]-N-[(38)-azcpun-3-y1]-5-{3-methoxyphenylthiophene-3-

carboxamide
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sol vent gave

5-[4-(2-di et hyl am no- et hoxy) - phenyl ] - 2- ( 3- hydr oxy- ur ea

) -t hi ophene- 3-earboxylic acid-(S)-piperidn- S-Q/ﬂdﬁquwﬁ

as the hydrochloride sal[ (8 ng). X11 NWR (300 Mz,

DMSO[]6) S ppm1.17-1.40(m 6H)154-1.81(m 211)

1.84-2.07(rn, 211) 2.76-2.99(m 2H)3.05 25 3.25 (m

41-1) 3.41 - 3.61 (m 4 H 3.73 - 188 (in. I H 4.29 -

4.42 (m | H 4.40 - 4.64 (m 1 H 5.86 (s, 11-1)

7.07 (d, J8.48 Hz, 2 H 755 (d, J 8 48 Ha, 2 H) 7.82

(s. I H 9.44 (s, 11-1) 965§1 H; LCI M (ES,

M-H=476) . Exanple 137 30 2 Z\ norar bonvl am no -N- 3S

-azc un-31 -5- 3-netlto Jten 1 thin hens-3-

carboxamde - - - ------- - ---- --- - - - - -- 0Oe
ter-Buty] @89 8-[({Z4(andivica Bbioyl}amino]-5-bromo-3- thienyl} carhuny]}amnn]mepane-
1“’[(;"3}8 -3-1(12-[ (am nocar boayl ) am no] - 5- brono- 3-t hi enyl }

) am no] axepane- 1-curbuxylate To a sol uti on of

To aebladén of methyl 2- -[(2minocarbonyl)amina]-5-bromothiophene-3-carbox ylate ﬁI equiv) in
Z%(L}E&ur i nocar bonyl ) am no| - 5- br onot hi ophene- 3- car boxyl a
dry BRI 9y aqdsd ﬂsma‘iﬂg}i rﬁéﬁgfb‘ By (S)-aipiashamapigeridine] (2 eqniv) in

i [~ d
'IHI:;%FEEH?R%#HE 1. @@l\/g_ alvvhl ch was prefor rreg]qL ﬁ-]c}?(ﬁ solution of
Bograds wwn%m THB e0-M1 "Crin tearsabiing yellow saimmmvm wefmed Lo
rooB0SmBerhdle 440 SRR BT AfdddRidn 15 fdnd: &ﬁ@m&l@lﬂ%ﬂe@f} Sellow soluton

resulting yell ow sol ution was war ne
way S cxtDight A pms Empereay. dhe mactmidiinognwds cbblediwith icermid a 10%

aqutBR sbﬁiﬁHﬁ b REERSRE el Gl IMA R W]ﬂﬁ_&rhuemst?esgﬁ!a{lfogdg‘he esulling

overnlg ht at roon1tenperature Ion mxX
biphgsie solgpe dayivarmed ¢lernanueupqrew:1@d agnreldiosarsaldilionaTho fThe mixture

w%ﬁ%ﬂ Jgn glﬂﬁ%s tl n %%@E%o epg%ﬁg@%’%&# the

Gﬂmtunﬂﬂo?@mmceﬂxpemmvm@mhml '.ath mﬂnﬁmmdaimeaddgs DHNEapdration gave a

T e - [luted th Et o
i S0l B R P -
whittomabilnBG/Md8 (B iMi+EBdSRACt S wer e vvashed with 1:120,

brine and dried (MgSO4). Evaporation gave a pal e
orange solid. Purificati on by colum chromat ography

fm%ﬁﬂ%ﬂ{mﬁhﬂmm}n@aﬂﬁ]-&(s.&ecﬁuxyph.ﬁgl)m LCl M5

th‘“%‘?af‘"y ‘E’%‘ Sz%lai‘ﬁl’??g}é“&rf%%w JakriArilpt aq leadrdo gL R iR (35)-3-
[({Z-Eamhhtﬁﬂmﬂl}'hﬂ:ﬂhbpﬂwdlﬂlmﬂﬁé X}aﬁmﬁﬂ;mﬁa&]%xﬁeai_@m&mam (1.0

k{a‘%"leﬁ@ 5 edﬂ%mﬁéqq Mﬁg‘]u“t‘%ch&g‘g@ %;’W’Hlbﬂﬁllf}i(PPhah (0.05-0.1

mmoB b wyd pisad Wig] SESRATEr 10 hikk bgﬂhﬂ(ﬂnﬁ} dTﬁBJL)J were added
3- net hoxig]plaheny ]boronic acid (1.5

undprirpges AHmsalanpRsbhy {FS\@BUE)HIFH“WF bwaaﬂlddu w:w ﬁou?.»ged'rha mixture
wasVHllbﬂe@!ntJugﬂﬁ Rl 20 Hkqnﬁhﬂéwa& 4648dr ﬁmkz%g)us(éa%g The

wer e ad under nltrogen atnnsp ere an
Wafﬁrééiﬁrwﬂwpmawﬂ gnéromainitgselved: ¥ OBEnfrged @ diyress. THe residue was

ueifiedf bYL | bhgsdf At
ot bl el BhloBERY (700 88 a0 MEIC TR ehbiil St B
EtOVgiherangzido givp an aff-erhilasdlid. dUEhR, (FY, Nollkeid). was
concentrated to dryness. The resi due was
2-[(Anﬁnucarhunyl}uminu]-N—[{SS)-azepan-s-}fI]-S-{S-methnxyphen}d]t]ﬁuphmc-}
corboxamide hydrochloride To a stirred solution of zer-butyl (35)-3-([([2-

[(aminacarbonyl)amino]-5-(3-methoxyphenyl)-3-thienyllcarbonyl | amino)azepane-1-carboxylate
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25 purified by colum chromat ography (Si Q) on an MPLC
| SCO separation system (30-60% EtQAcl hexanes) ,to give
an of f-while solid. LOMB, (ES, Mrll=489). 2-[(Adl W@V 7005
car bonyl )urnf no]-N[(38)-azepan-3-yl]-5-

(3- net boxyphenyl ) thl ophene-3- carboxarni de

hydrochl oride To a stirred solution of rern-butyl
(33)-3-([ (2 30

[ (anunocar honyl ) am no] - 5- ( 3- met hoxyphenyl ) - 3-t hi eny] ] c
ar bonyl ] am no) azepane-| -carboxylate 0 o Noy 2006 -77
di ssolved in a small anount nethanol was added 4.0
N MCl in dioxane. The solutl stined for Ih at

disiglied 0 G PED Rl Spp ol ?{ﬁ'ﬁi%&\gﬁ{ﬁﬁﬁl G o PRptsRlRes s

suﬁuﬂ]ﬂ/ﬂtﬂ@ ']Jthﬂ:i\ﬂlitl(aQ GreBYBO: B odd: Q0 was obtdihdd as 191 cifﬂ-whﬁa solid
a ernzrgm(a% nft%aa:ﬁvmtyanfiir%ag zﬁm (@)531;2'@05 .lpﬁfl 9 9%?4 (s, 1H), 9.01
(s iﬂg]alzg‘td,%ﬁgzﬁ:ﬁ ﬁi}?lif _9% %} ﬁlécg'ﬂ)ﬂ) 71’1?32@ {6 %ﬂ'} 433 (s,

THy B (s g Lo dﬁr[bleﬁH]J BEMSo(ES,
NH_%gggrnelho hen 1 -N 35 i eridin-3- 1 thin |liene-3-

car boxani de
Met hyl 2- (([ (trichl ornaeetyl)am noj carbonyl | am no)t hi op

E EEE ggcarboxylate To a s4rred solution of
= -thlophene 3- carboxyllc acid nethyl ester (1
‘ghinorard s]-5F g v])-26EHAS

'sgc nate (1 eq) slowy over a perlod of 5 mn. After

= ition was 15 conplete, a precipitate forned and

the reaction stirred for an additional | h. The desired

ﬁ%ﬁﬁﬁ“ﬁﬁ’ﬂ ‘EI i nedc5]b fi ll%@ﬁ‘?‘f’tlﬁ?g %Bﬁ% op—

sul&mmfuemﬁh@ﬂﬁpha&%-uamnc adifl matbiyt @S @l &) in ZAEAURPOOTHEYmL) was

DS s BB oSS L AL s v

coribByd %ﬂﬁﬁ:&ﬁ!ﬂnﬁﬁizﬁ]ﬁ@ﬂﬂﬁﬁdﬁbﬂ ﬁmaﬂ%ﬁ/&n)aammﬁalqar trh@ Mk rkdproduct

m no) t |%$hene 3 carhox¥late a stirred solution
wa%pblwg? IE'ZILI{{?] to mve methy 2—([[[tnchl{:macctyl)aunno}carbnnyl}annno]hnphene-

3-chbbk 18P 599%)%@ it VAL BQ]:F @’h‘@ PRoautBs MeAd ih the next step wilhout any

ophene- 3- car box Iate |n gl aci al acetic acid

f‘“@E’CP‘WI[‘FﬂWS 5gn of bromine (1.3 eq) in
glacial acetic aC|d (5 nL) slowy over a period of 5
mn. After the addition was conplete, the resulting

Meiligl |5-bremas?-{{ftricerogestyDanginpleaxIgmyHpminojhicghenerfrgarboxylate. To
a sﬁéd"s%ﬂfhu“‘@?m@tﬁ?f’?— }_ﬁ%&ﬁ&iﬁ@l}%&ﬁﬁpﬁﬁb@gﬂ#ﬁﬁgﬁﬁ @%ﬁé 9% boxylate

was triturate oun
(1 phtinighed! tppts ﬁmd {2} inbh wag 8dded sssolytion fof browhing €. 3 ed)iial glana] acelic

o] O B SOD P8 A80 A SR by i

snllmmswaimvsd(fﬁs;ﬁﬂ Mﬂh‘?rél?RT Mzt fnfent was avapumter.i under yaccum and the
resifizd GAPHINRERA RARALLY A RO con 0 R0 LRBRERE; ALAROR %)% an ofr-

Irre tion o
whibe bulidlnGFhe pedduétuwasalkbd trothe @bt s)e@mnﬂm]mz&iyffﬁﬂ];drj purification after drying

furargaynso 0 B?eﬂﬁ?ﬁéﬁgé,%ﬁﬁﬁ (Leq) in--- --------

Methyl 2-[(aminocarbonyl}amino]-5-bromethiophene-3-carboxylate. A slimed solution of
melhyl 5-bromo-2-({[{irichloroacetyy)nmino]carbonyl | amine)thiophene-3-carboxylale (1 eq)
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0 0 NOv 2006 -78 anhydrous methanol was purged wth
dry ammonia for 20 rains- After stirring for ektyr m]q;ozﬂuﬁ
nuns at RT, precipitation was observed and the

product was isolated by filtration (100%yvyield). LCIMS
(FS, M+H=280). 5

tert-Butyl (3S)3-[({2-[(am nocar bonyl )am nol - 5- pr ono- 3-
t hi enyl ] car bonyl ) am no] pi peridine-1- arboxylate To a
sol ution of nethyl

2-[ (am nocar bonyl ) am nol - 5- hr onot hi ophene- 3- car boxyl at
e (1 equiv) in dry THE (03 _M was added a solution of
[ Meal ] Boc- 3- (S)-ami nopi pcridi'nc] (2 cquiv) in THE

g s AR e e BBl (7R e g ot 10 s

at R'B) preigisioh wes -:hhseﬁéﬂEad n’rltm& ﬁrsahmnds isi¥aten &g ﬁlltgﬂtllﬂ (Mﬁﬂ-ﬂdﬁ&m 1.C/MS
was warmed to roomtenperature and stirre
[E‘?gﬁigrﬁ@bdltl onal 15 min) and the resulting deep
yell ow solution was stirred overnight at nom
tﬁnpgé%i? The reaction m xture was_cooled with ice
*’”’a Mty (El{aminpsachomyDaminosp-bremedr hisngl) sagbpnyganinc)
meidatk-BLavbypide quench the reaction. The resulting
hasi c_sol uti on was warnmed to room tenperature and

Tog PP%U#W% [againesaghery aminolyhbromoshiqnhanet scqghaxylate (1 equiv) in

EFMVIwab adeRPA
dr}gﬂ[?gct ed w #h L%u&gﬁ%sngp and t he Q,#g r@%ﬁﬁm% cgmﬂmTHF
(18N (vtushov i ovpedihydheg DI@QMEJMUZNM aﬁmmﬁﬁ)é@lasoluuﬂn of Boc-3-

) Fat
(SRl FUPADTTD G el e Sing PR 61850 %5° Bihfta o room
LeTRETREE Hé&%lné@ Jorgapddigenah K} men) and ihg mstﬂﬁnmm )(eH@w BNB(n was

e L

aqrmaps sslunca af Rechelld’s sa8 Was@ddedstovdy tai@nchShelreaioni Mhe feshlting

vy io? e Do o o Ty STty ko . Too it

wapAEHtSUEirh EMMBW{ZQL th(:@@ueuus la}rer was extracted with BIOAc {3x) and the

cm?ﬁ“é%‘%/r%r% arn onmgﬁ%%o %ﬁp‘fﬂ%ﬂe i dlbﬁ% P“%%%E&Snﬁﬁpmmm gavea

palé bes e sodid. uoifidgthnbiytchiviarchrdonatos{ph Xﬂiﬁ%ﬁﬂ‘}ﬂﬁt(}ﬁcﬂ-]cxancs) gave a

it e S o 0Pk K<t et AE e w 1 e, .

35 gab lab
S 0 TR0 545,13

3. Eﬂulﬂhe}hlﬁtf'r Hg@h”ﬂoﬁ 2.3 rovlit 8 [RlowalH: ¥ 1.6%in), 22DALEGRLS (APCI, ES,
Mitlzaer e added under nitrogen atnosphere and the
resul'ting mxture was heated to 90 C for 2-4h. The
m xture was allowed to cool to RT and the m xtme was

uM or t ona S rth). 30 wat er

rerd B EERE Al By B BT S G phemn
thiegplicarhonellaniobpisk idbes b-carfideylaies A dlaek wasloaded with fert-butyl(35)-3-

.............. 2006 7 urified col.um
U G D e Sy ISR EOR B B i Aboylate (1.0
mnsY)s B-ewatioR PpleR¥ivoronic acid (1.5 mmol), CszC04 (3.0 mmol) and Pd(FPhs)s (0.05-0.1
mmol) and wos purged wilh mtrogen for 10 mins. Dioxane (4 mL) and H2O (I mL) were added
under nitregen almosphere and the resulting mixmre was heated 1o 90 °C for 2-4h. The mixhure
was allowed Lo cool to RT and lhe mixture was filtered (0.45 uM or diaiomaceons earih}. The

water layer was separaled and remaining solvent was conceniraied to dryness. The residue was
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Et OAcl hexanes) to give an off-white solid. LCV5, (ES,
M+14=475) . 08 NOV 2006
2-[ (Am nocnr bonyl ) am no] - 5- ( 3- wet hoxyphcnyl )-N-[ (3S) - p
i peridin-3-yl] thl ophene3 5 earboxam de hydrochl ori de
To a stiaed solution of ten-butyl

(3S)-3-((f2-[(am nocar bonyl)

anmi noJ - 5- (3-rnet haxyphenyl ) - 3- t hi enyl ] car bonyl ]

azni no) pi peri di ne- 1-car boxyl ate dissolved in a snal
amount of nethanol was added 4.0 N HC1 in dioxane. The
solution was stirred for ﬁé RT. The product as the
hydrochl ori de salt was obtal d as an off- mhite solid

f th 1 "11 NUR
puice oy e Brprpodeapy (B0 & s MPLC T igarign ooy p. 50
ATkt o e s it TR, 9 Mg A1) 7. 15
(d,11.1). 7.05 (br, 211), 6.84 (d. 111). 4.25 (s. 11),

3.82 (s, 3H), 3.29 (d. 111), 3.12 (d, 1H). 2.97 (m
}[@ﬁ}mﬁc%ﬁﬂ}ﬂrﬁﬁﬂlﬁ gnﬁﬁto&ﬁhc&% [(h%ﬁeri&iﬁ%—y]%lhluphene-}

m??xwe\k@#’é’fb]f“&ﬂﬁrt@tﬁ $tﬁfﬁd salpfgr '%frf-‘ﬂ‘F‘QQm B5-8-6(2tiaminocarbonyl)
2—9—{3 %Jx?ﬁhaﬁ?‘lﬁ%@ﬁyl]c&rbaﬂq] %ﬁno} L-?—?—cél:lhﬂrxjﬂﬁg dissolved in a

15 were prepared 1 n ashion to
Smﬂé%?% éﬁmﬁfb?ﬂﬂéwahﬂflde@ 4. i?inCémddlqme P& sehutiop besstimed for 1h at

1 t e
R 5 8B A 3 AR L
solwintridadryings HL DRVR (stDSOde 94 (3etH)Y Br11 ¢ AHN 96t (s, m 8.47 (d, IH),

L T C o

3.29 89 150 Tl @, 08), DOV (R0, 1.99 ¢, CERy 1069 (ud, 2FH), TON) (BE] M¥H=375).
formula (1) or a pharmaceutically acceptable salt or
in vivo-hydrol ysabl e precursor thereof NRR2 5 H

OtHer Beampies 5 RS- O (1) wherein: RL is an optionally
substituted heterocyclyl;

Examples 1-3, 5-25, and 27-109 were prepared in a similar fashion Lo that described for examples
4 and 26.

Examples 111 and 113-115 were prepared in a simitac fashion to (hat described for examples 110
and 112,

Examnples 116-1192 were prepared according Lo Lhe general Scheme V.

Examples 121-122 and 124-133 were prepared in a similar fashion to that described for examples
123 and 136.

Exarmples 138 and 144 were prepared in a similar fashion to that described for examples 137 and
139.

Claims
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R2 is selected fromH, optionally substituted C
1 6al kyl, or optionally substituted 10 heler ocycl%ﬂ;”w 2006
or RE and R2 and the N to_vﬁ_ch they are attached in
conbi nation forman optionally substituled
hel erocyclyl; R4 is selected fromH, OH optionally
substituted carbocyclyl, optionally substituted
Claimget of ocyclyl, or opti onal ly substituted G _6al kyl; 15
RS i s sel ect ed fromH optionally substituted
carboeyclyl, or optionally substituted G _6al kyl. 2.
I.  Adconpound uﬁfﬂnhutarfm ax a(fhpmosceati¢ahlgraneapaabild =l dryx sal t

. ,0r_an in vivo-hydrol.ysabl e precursor thereof as
""""}'h?'%‘i??!fsé cipﬁccgrsgrf/he‘-e yer ein R2, R, and R5 have any of
the neanings 20 defined in clgml and Rl is an
optional Iy substituted heterocyglyl whgreln 1, 2, or 3
substituents is/are i ndependent BRI BCted from
hal ogen, nitro, am no, cyan i fluor® rnethyl,
al kyl, al kenyl, al kyny /@\koxy, hydr OXY,
al kyl hydr oxy, carbo FIB al kyl - CH,
al kyl - (OH) CH3, - 3) B, - kyl*, - QOCH3,
- Ophenyl, - QCCa. “NHCHO, - Nal kyl, - N-(al kyl ) - CHO,
- NH- CO- ami n&® —NQaI kyI ) - CO-ami no, 25 - NH CQal kyl
-N-(al kyl)-CCal kyl, -carboxy, -am dino, -CO am no,
-CO- al kyl, -CQral kyI , nerd8pto, -Salkyl,
SCH2f ur anyl -Sq(al kyl'), -S02(al kyl), -SQ2-ani no,
Pai kyl sul fonyl am no, phenyl, anisole,

dRhRl dﬁ%ﬁaﬁﬂr}y&ubsﬁmtemmmemﬁmnyl hal ophenyl ,
Cé?l oal k , het erocycl yl, " -al kél - NH-cycl oal kyI

froen By petjarrlly subshngsd C nRllevliagopppally substituted
O)(IZ(CH3)3 9 NOV 2666 -N(CH~)2 - N(CH2CH3) z
hﬂmﬂciﬁ([ﬁ | - NH al kyl - hctcrocyclyl, -alkyl-aryl,
d-Rﬁ'mﬂythe Nab kytiebph by e:mcah;{d:hcdah knyﬂ'lhﬁmtdﬁofﬂrm an oplionally

- CH2NH- al kyl - het er ocycl yl
S"bS“m %@Eﬁ' CH3) vi ci naIy - al kyl {Oy vi ci nal
|
%r&%{/eﬁ)ﬁgtﬁﬂa@] g‘ -E]H" b?ﬁﬁ}?ﬁllé quﬂﬁ%@%ﬁ%ﬁ% n&g'txs%]ﬁlﬂl substituted
hEEErUﬁy)ﬂﬁuEBCé[(tmﬁa}by s@spmﬂdr&csekkm cally s?lt or anin
0 recurs ereof as recited in .
cReFARSEET iy SR Ghuel e vali) cbrhsELy shbstined

Cisallggani ngs defined in claiml and R is an optionally
substituted hel erocyclyl whcrcin 1, 2, or 3
subslituents is/are independently sel ected from -

2. oF og?n%:p%—g étélﬁgizlﬁzi éﬁ nr%ijhgwd@uhwll PE hox#geanﬁ}zc&?lyfmble

precur@urﬂhﬁ&ﬂﬁgﬁﬂd:ltddah lchairs 4l wWhodtin &3, R‘r} aMdl Ré hinecingl of Siebineanings
deﬁne&recursor thereof as recited in claim]| wherein R2,
A

n clgis | med Radeerenriogally sabsiwisdi hetrsocyall phetein b 08P m
suhsn%g S i eg lﬁegén@gﬁ%gr &fﬁf&tﬁu%@ﬁ;@& aﬂﬁﬁ&r&:‘gﬁﬁ’cﬁ ltﬂ'ﬂudrﬁmemyl,
alkyl, alkenyl, alloymyl, haloalkyl, alk-:}x},r, hydroxy, alkylhydroxy, carbonyl, -CH{OH)CH;,
-CHzNH-alkyl-OH, alkyl-{(CH)CH-, -CHz-phenyl-(OCH;3), -Oalkyl, -OCH3, -Ophenyl,
-0OCOalkyl, -NHCHO, -Nalkyl, -N-{alkyl)-CHO, -NH-CO-amino, -N-{alkyl)-CO-amino,
-NH-COalkyi, -N-{(alkyl)-CQalkyl, -carbox y, -amidine, -CO-amino, -CO-alkyl, -CO;alkyl,

mercapto, -Salkyl, -3CHyfuranyl, -SO(allcyl}, -SOs(alkyl), -S0;-aming, -alkylsulfonylamino,

whcrm

phenyl, anisole, dimethoxyphenyl, lrimethoxyphenyl, halophenyl, eycloalkyl, heterocyelyl,
-alkyl-NH-cycloalkyl, -alkyl-MH- heterocyelyl, -alkyl-NH-alkyl-OH, -C{(=0)OC{CH;),,
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pyrrolidinyl, pyrazinyl, azepanyl, azelidinyl,
azabi cycl ozinyl, furanyl or thienyl. 5. A conpoun f
formula (1) or a pharmaceutgcally salt or an in vﬂl/ﬁ NOV 2006
hydrol ysab | e precursor thereof as recited in claiml
wherein R. Re, and R5 have any of the neanings 20

defined in claiml and R2 is H 6. A conpound of

-N(CHadws riiCET2CH) 20 lkyl-pitalkat-dgtaresacly), -gléswt -anyt, -ﬁwlh}fhpl_ienyl,
atkyl—ﬁé’:'rlg%c{‘ﬁ diohygahl b R gt %ﬁlﬁg 1ﬁ&am _%Ied in

erein ve any o
-CHZNnBang{sCHgg, \ﬁiﬁﬁalneldalkﬂ}m-l alcingl -@0thaRalisd Ji-, VicinAl
und . of formula (1) or .a pharmaceutically salt or
‘C*hﬁgﬂkﬁﬂUVHWBWHy§@@ﬂ9E%BF —Oﬁﬂﬁﬂﬁ¥sor thereof as recited

inclaiml wherein R, R2, and R4 have any of the
nmeani ngs 30 defined in claiml1l and R5 is H or an
3. oﬁidnmpahh@oﬁﬁubsu lat(toed pﬁﬂm&lckytlicall@ s8lt o8& inNowe-28hslySble

A C oun f.or har eutica sal t
peecuigor BT EARTPES B st in Py BeaRART fiotferngpf U iBanings
definct @1@ tlaRdl 1 laﬁd el'ad m éptiéﬁ@l'lﬁdhsﬁfuted%{er@é}@l ﬁrlﬁﬁ:\’@l anyr of

t he neanhy? defined in claim1l and R H or an

mbsll@putis évrk indepengisnily salestrddivoral #34L WTQ]QG&CL:I;}JZ#HE. 3 salkyl,

shltuen ndependently sel ected from
““*th"‘ﬁ#be ‘%'ﬁﬁcﬁb‘ﬁ‘“ﬁk%ﬁgﬁt?? N(CHB) 2, OCHE, OH, - Ol -6al kyl ,
nor phol i no, plperidinyl or pyrrolidinyl. 9. A conpound

of formula ( or a pharnmaceutic IIy salt_or an in
4. vﬁxﬁ@rqwawbﬁ/@aﬂvlé U}mréd\bf%mv Ty Rt ggan oy yoclydrpl ysable

precurgénalh@eﬁf é@i}@-ﬂ g aal r."(i:’xflﬂ RRA’R'h %Hl? Rarﬂ)fvé)énytdﬁhe meamng,s

meani ngs |ne aimil’and R5 I's Hor an
ddﬁmﬂmﬁcbn&ﬂhydsubstltuted C] - 3al kyl . 10. A conpound of

f | | tical | t or an. | o
RS Bt B e RS bR NS bl e adilingf ppridingt
E’Tfﬂfmllﬁ’lpﬁﬂ‘ﬂwrﬂﬂﬁa@l ,azagdmﬁnﬁzaa%{mmypma@ﬁ ok ffenyl.

anings 15 defined in claim RSis Hor an
optlonally substituted C _3atkyl wherein 1 2 or 3

5. i&%ﬁé‘lp&)ﬁﬁ%é% (ﬁ'{kr WJ&MIM a?_‘? !)Ie % th Wﬁ( y:frlqmlwﬂ%‘le

precurlsﬁtr (Rbrebl d3QeciRdRR Elatlh N YW hedsin R | RQlabd IRlslﬁhva ai¥ oflhe eanings
npound of formula (1) or a pharmaceutically salt or
dem“%ﬁ“PH"Vl@B hydrol ysahl e precursor thereof, as recited
ipzgl@i ml wherein; Rc is an optionally substi t ut ed
heterocyclyl; R2 is H;

b. A compound of formula {[) or a pharmacenlically salt or an iz vivo-hydrolysable

precursor Lthereof as recited in claim [ wherein Rl, R’, and R have any of the meanings

defined in claim 1 and

RisH,

7. A compound of formula {I) cr a pharmaceutically salt or an év vive-hydrolysable
precursor thereof as reciled in claim 1 wherein RY, R%, and R? have any of the meanings
defined i claim 1 and

RfisHoran opticnally substituted C;_salkyl.
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R4 is H 25 R5 is Hor an optionally substituted
Cisal kyl. 12. A conmpound of fornula (1) or a D8 npy 2005
pharmaceutically salt or q@ztn Vi vo-hydro lysab |e
precursor thereof, as recitéd in claiml wherein: R
is an optionally substitul ed heterocyclyl wherein the
substituent is selected from 30 one or nore of the

8. f&lcosumprey of fppyla € -os alpkgpmaseutically sylboy @-g)vave-nplrglysallc
4. : . . R5,1i $2 4 i .
precurftl oot gs 1 PP ERAE 1 IR | 0, S ARGy GHR doniags
defined &4 eleinedl afid om one or nore of the foll ow ng'
-G, 6al kyl -N(C.1_.3 alk .13, A f
fl_c%ri%ﬁ o {9 91%@@ ﬂlbéﬁhlé%@aﬁ%ﬁ?afwcrgaﬁ b ﬁﬁpasﬁlggl?rugﬂts is/are
indcpc‘élFUiﬂIfEé%&HﬁﬁﬁlI@I{Rpl.ﬁqmﬁ?.lﬂ@{zdﬂﬁrﬁﬁfﬁgg%ﬁfﬁ%g@dﬂﬂllkﬂ,

aim| wherein: I's an optionally subsStitu
morphiobine pipsyding onperdidinglhe substituent is selected from
one or nore of the follow ng: -NH2, G -6alkyl or
-C(=0OC(CH3)3; RRis H RQis H 10 R5is Hor an
9.  ORlcoRpalhd/ oSMREL (R A phhnicaltklly whieseinrnivohylirolgsable

substituents is/are independenjly selected from NH2,
precunsgathig eo s cegieray glainy! argysin andR havg angfidyg meanings
deﬁm&ﬁﬁ@@ﬁﬁiﬁﬂ pi peridinyl or pyrrolidinyl. 14. A
conpouné o?fornula (1) or a pharmaceutically salt or
aR’ {srH wi Moefiitaaidy ywiabiueed Q5alykcur sor thereof, as
recited in claim1l wherein: RL is a hctcrocyclyl; R2
isH RsisH RSis Hor a G _6alkyl. 20 15. A

10. CR’H&%&B%@&%@Q&E@@ ac‘kr)lla)éahgﬁnz%em}ﬁﬂ?@??&t 3 Jidh-Bdrd Ly @ible

an in vivo- pregurso Qereof, as recited

precurkor thérad nsceifedne cliim Riwliecin Bf | Rhend 81 bavehasyerf dhymkyiings

ontaining,at |least one Nin the ring; R2is H 25 RQ
dEﬁmgén Elaingd aﬁg a Ct.3al kyl .

&* is H or an oplionally substituted C, jalkyl wherein 1, 2 or 3 substituenls is/are
independently selecled from: NHz, NHCH, N{CHzCHa),, N(CHa)s, OCH;, OH, -Cealkyl,
morpholino, piperidinyl or pyrrolidingyl-

l1. A compound of formula (I) or 2 pharmaceutically salt or an in vivo-hydrolysable
precursor thereof, as reciled in claim 1 wherein:

R'isan optionally snbslituted heterocyelyl;

R%is H;

R is H;

R*isHoran optionally substituted Cysalkyl.

2. A compound of formula (I} or a pharmaceutically salt or an £z vive-hydrolysable
precursor thereol, as recited in claim 1 wherein:

R'isan oplionally substituted heterocyclyl wherein the substituent 15 selected from
one or more of the following: -NH3, € salkyl or -C(=0)0C{CH;);,

R’ is H;

R*is H;
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16. A conmpound of forrmula (1) selected from

tert-butyl 3- { [(2-[(ami nocarbonyl)anino] -5 - §4- NOV 200
[ 2- (di et hyl am no) elhoxy] p@ﬁnyl } -3 - 30

t hi enyl ) car bonyl ] am no} pi peri di ne- | - car boxyl at e;

2- [(arninocarbonyl)anino] 5-

(45]2- dlelhylan1no)H{hox ]phenyl -N-pi peridin-3 -yl

t Rl Bdhenan omiosalpasts teatiyl whereg thg gulpgigent is selecled from

unt:m%n%r(e%@qttﬂe ﬁﬁ\gﬁ% 3‘:;1.5%11&-] hﬁl H% .[2-(di ethyl am

no) et’hoxy pi per yIthlophcnc-
3-car boxam de; 2- [(an1no
car bonyl hoxyphen

13. s&%ﬂﬁ}@ld?lfﬁ%glly o g eulical a.f-ﬂbsa%%ﬁsfzfévaﬂshfdmlﬁahle

[n're:{:urjsitﬁr tBéIQHF i réé“tét[ ﬁl%‘lin(nafnvﬂ&%ﬁ{ bonyl) am no] - 5-
[ di et hyl am no) et hoxy] phenyl} - 3-

t Ri grwllqmunajbmm:}tﬁmcd btcpicyely] whersin the swhwhberills atlegted from
b I
vreaé%f?&e"féﬁﬁvﬁ%% N Kb orsfpaCCs

RE pigperi di n-4-yl t hi ophene- 3-carboxani de; 2-
[é nlnocarbonyl) amno] -N-[(3 R-azcpan-3 -yl] -5
Aisftt hoxyphenyl ) thi ophene-3 - 10 car boxani de;

L\Ef/ F }g%‘zﬁ o%lﬁ%mlg?h{ﬁfu?ﬁd (bl}.aagéyi ﬁ!ﬁ ‘/ 2] -::rr% su{Jélegntg gfﬂ?ﬂ:

iﬂdﬂp'ﬁdbl(thmdtﬂﬂﬂfﬂﬁﬂmﬁ“l)lz, NHOH), N(EHzC(Hih[ @f{CHj)z,@mfylﬁ Q) 09 alkyl,

hox i.peridi n-4-ylthiophene-
morphgl lg%r%%)ﬁipgglll‘lf}"i et pyze IP({II?ﬁ. y P

2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- pi peri d
i n-4-yl thi opbene- 3-carboxam de;
14.  2A[cpmponotak oomyla X Bror aghagugcsviiclly dileohad amvitmwelatrlysable
. ph | )e-N-pyrjdin-.3- hi ophene- 3-carboxam de; 2-]
pm““g%ﬁﬁ%@%%?bﬁﬁé?&QH?ﬂEﬂywé “nretho xyph enyl)-N-( |
ﬁéghmi datrB@fcivili n- 4-yl) th| ophene-3 - carboxam de; 20

g(an1nocarbonyl)an1no] 5- (4- met haxyphenyl ) -N-[ (3S) -
-Betstld acepan- 3-yl ] t hi ophene- 3- carboxamni de; 2-

[ﬁ égo car bonyi ) am no] - 5-

F] (di ct hyl am no) et hoxy] phenyl }-N-pyrrolidin-3- vyl
th pHhene £3qzlledr boxam de;

2-[ (am nocar bonyl ) am no] - 5- {4-[ 2- (di et hyl

am no) et hoxy] phenyl } -N-pyridin-3-ylthi ophene- 25

A R D g el en b b
precursorehérgd b apecitet] m-cBaip 1 whcmphene- 3- car boxami de;

R! is 2 6-membered heterocyclyl containing at least one N in the ring;

R®is H;

R'is H;

R’ is 2 Cralkyl.

16. A compound of formula (1) sclected from:

tert-bulyl 3-{[(2-[{aminocarbonyl}amimo]}-5- {4-[2-{diethylamino)elhoxy|phenyl}-3-
thienyl)carbonylJaminoe }pipendine- 1-carboxylate,

2-[{aminocarhonyl)amine]-3- {4-[2-(diethylamino)ethoxy]phenyl} -N-piperidin-3-ylthiophene-

3-carhoxamide;
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[(arri nocar bonyl ) am no] -5-
3-[2-(di et hyl am no) ct hoxy] phenyl }-Npyrrolidi n b
hi ophenc- 3 - car boxam de; 2-[ (am nocar bonyl ) am ﬁoﬁ( v 2006
- 5- (4- met hoxyphenyl )-N-[ (3 plperldln 3-ylmethyl]thio
phene- 3- carboxam de; 2-[ (arni nocarbonyl) am no] -5

- (4- nct hoxyphenyl ) - N - 3 S)-pyrrolid |n y1]
2-{(aminqcopEnRarinob 41 BaRdtielaming o trbeay!) 'Nagiggritin-3-ylthiophenc-

3wh£,}(£mdg.ocar bonyl ) am no] - 5- (4- m et hoxyphenyl )-N- [(3 R)
idin-3 -yl] thiophene-3- carboxam de;

2- [(a[lﬂnc[c(ﬂﬂ:ﬁillﬁl)ﬁﬁmb poy(radthamophétyl [N (35)-Apeiuin3 31 jthibphene-3-
x] (4- met hoxyphcnyl ) | hi ophene-3- carboxam de; 5
carboxgryd Eam nocar bonyl ) am no] - 5- (4- net hoxyphenyl )-N-[ (3R) - p

lert-bulcA &L (€1 [tﬁﬁﬂ&fbhh?ﬁ’;[i@ﬁ(@fﬁgﬁ]%f[ UM )e&a&mﬂenﬂ}a-

nocarbonyl )amn oxyphenyl )~ N-(

thienyBeadrdémd mind jpiperidide) t-earbptidater 3 - car box am de 2-

2- [(anlu&i?:g]%g?l %ﬁlﬁﬂélﬁ%@%i@‘lﬁm 5'?&)%%0_ ngi:yﬂag%%ﬁ.? {E\E-%il:?eiigin—él—ylﬂﬂuphene—
3-carbdxdridsd nocar bonyl ) am no] - N- (1- et hyl pi pendl n-3-yl)-5-(4

- met hoxy henyl )t hi o hene- 3- car boxam de
2—[(5111211@@@]@1];18 el [(;R papan-3-yl]-5-(4- methoxyphenyl)thiophene-3-

- 35) - 1- el hyl azepan- 3-yl | - 5- (4- net hoxyphenyl )
cmm]ﬁﬂﬁh‘#ﬁhene 3- carboxam de; 2-[(am nocarbonyl)arni nol - 5-
N-(3- [(-'—Bamirrnyitiiedbimphgl]yd:haﬂylpﬁ-r{eqﬂqdmHﬂrlayrimd&)hlmnp] pheand}-2-

car boxam de;

lhimyﬁ“{"?am nocar bonyl ) ami no] - 5- (4- hydr oxyphenyl ) - N- pi peri d

2- [(alﬂ1ﬁlsc%rﬁ6h#giirﬂﬁlaf@eﬁ%“q§ é)i(’%ﬁg?nyfmhﬂx%] h@ﬁﬂ?ﬂ@-ﬁﬂi’eﬁdm—ylmtnphene-

3-carbpyerdidy] t hi ophene- 3- car boxami de; tent-butyl

2 b B Fonagry oxn%h%wii-ﬂ%vwﬂ?ﬁ%w&ﬂﬁlﬂow'Ep%xam'ﬂﬂ

ani AR RXYDhaAine]-52AL a{EﬂelI-EB.EI’arruru:-}r.:Ih::-:lq,»r henyl}-N-pyrdin-3-ylthiophene-
K car bony%n)}am n%] 2% [Q4 metii oxypheny}% N- pi peridin-3-ylt
3-carbprargidRene- 3- car boxam de; 20

i U L PO e

carboXdnd{ide;[ 2- [ (am nocar honyl ) ami no] -5- (4-nme

t.hoxyphenyl ) | hi cnyl | nyl .
2-[(m5mqq¥@%ﬁyg%mn3fﬁg41mfgg$'w wﬁ} gly[drs‘) 1-methylazepan-3-y1]thiophene-3-

m nocar bonyl ) am no] - 5- [4 (2-piperidin-I-yl e
carbm&ﬂ%é(@) phenyl ]-N-(2-pyridin-4- 25
2~[[arr31h®:lﬂ]‘hpln}'bhﬂmﬂﬂ*5ﬂﬁ -f2- (da:lﬂndmnmuwmxﬂphanyl} N-pyrrolidin-3-

ocar nyI)am nol-5 -[4-(2-pi perld in- |
FIH“DE%VF'%S r‘:W‘le'I’Wenyl ]-N-(2-pyridin-4-
2-[(aminocarbonyamino]-5-{4-[2-{diethylamino)ethox y]phenyl } -N-pyridin-3-ylthiophene-

2-
(
|

3-carboxamide;

" 2-[{aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(35)-1-methylpipendin-3-yl | thiophene-

J-carboxamide;

2-[(amingcarbonyl)amino]-5-{3-[2-(diethylamine)cthoxy]phenyl }-N-pymrelidin-3-
ylthiophenc-3-carboxamide;
2-[(aminocarbonyl)amino]-5-{4-methoxyphenyl)-N-{{(3R)-piperidin-3-ylmethyl thiophens-3-
carboxamitle;

2-[{aminocarbonyl)amino]-5-{4-methoxyphenyl}-N-[{38)-pyrolidin-3-yl] thiophene-3-
carboxamide;
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ylc thyl) Ihi ophene- 3 -carboxam de; 2-[(am noca({pgnﬂw 2006
y1l) am no] - N-azeti din-3
-y1-5-(4- nmet hoxyphenyl )t hi_ gphene-3 -car boxam de;
2-[ (am nocar bonyl ) ani no] - 5-(4- met hoxyphenyl ) -N-[ (2S) - p
yrrolidin-2-ylnmethyl] thiophenc-3- 30 car boxam dc; 2-
[ (am no carbonyl)am no] -5- s4 melhoxyphcnyl)-N - pyrid
2- [(ammpcacbpnvl}mmmoarﬁd%n@mmk@rm W-[(3R)-pyrrolidin-3-¥l] thmphenf: 3-
carbosar éam nocar honyl ) am no] - 5- (4- ntl hoxyphenyl ) - N- ( 2- pi pe
Fazin- | - yl et hyl) | hi ophene-3- carboxam de; Q 8 Nov 200
2-{(armifdrarbonl @ inad N HE Hooppaa pyije3-(4-metiokyphenyl)hiophene-3-
-ntt hoxyphenyl )-N -(2-piperidin- | -yl ethyl) Ib
Cﬂfbﬂ’iﬂﬂﬂ%nc 3 - carboxam d e;

i 2 eyl
e e L B A A s T G
carbox@afidgnm nocar bonyi ) ami no] - 5- (4- mel hoxyphenyl ) - N-(2, 2, 6,
2- [{mrgnctnchl'gn%}qﬁ:tmqma?lj I:ErIllléjdlUK}fphﬂY}'lf f\lb(lpip%ﬁgﬁ'ﬂf—?}ﬁnétﬁﬁStE%)flﬁgrlled]
carboxaniid®Mm nocar bonyl ) am no] - 5- ( 2- mel hoxyphenyl') - N- pi peri d

in-4-ylthio phene-3 -earb ox amide; tert-butyl

[[ﬂII(lmR)ﬂh@nﬂ){l@n[DQéﬁﬂm@mhwﬂhﬂrm@d@mibfﬂmhﬁwﬁrsﬁbﬂwldE;

2-[(an}lp_1%cgfh6:8%9 ?’ng}-?\fi‘ %ﬁ%lp pgmi%cg 9’)—%‘3(4 lglelﬁ]lgx}'phenyl)mmphcnc 3-
carbox@n(idd: 2- [ (am nocar honyl ) am no] - 5- ( 4- rret hoxyphenyl ) - 3-

t_hi enyl ] car bon am no) azeti di ne- car boxyl at e;
2 (oo rony Hmina LRG| PRI Y05+ wmwzwmﬁmp}w@e-ﬂ
carbox 521{] nyI ] urea; 2- [(am no carbonyl)amno] -N (2-]
X(a '? ‘iry[methyl) thin] ethyl } -5 -(4-nel hoxyphenyl)
2- [(arrhmmﬁ:hmﬁbamﬂlod}éF{Bd}gfdmxxj’phen:}fﬁ—N—pipeﬁdin—4—ylthiupherle—?r -:::]rhnxnmide;

2- [{arr}na:?ﬁa (o }W Sr{gﬁiyiclgcl}xgrgl er{\;'h)l‘gar b:y—@i/rb%— ?lhgoph‘[.-ne leidc'

2- [{anﬁn&&%ﬂn?ﬂ%ffﬁ?ﬂtmL&ﬁﬁhﬂ%ﬁ@li A= ﬂBéﬁtﬂ?ﬁM?]ﬂdeh)zné\'ﬂ ::[aﬂ%xamlda,

rid in-3-yhnethyl] thiophene car boxam de;
terl- bmyl[[@ahﬁﬁ&@s{l{mwyc@r mh)@pu@](ﬁé%mﬁﬁmnﬁmﬂyﬂ) N-(1,2,3,

dr ogui noli n-.3- ,20 t hi ophene- 3- car boxam de
tmcﬂ?ﬁ@?‘ﬁ 'Eﬂ?%}ﬁimﬁ% ?tl E[l(“aﬂrrﬁl:"r’I %ﬂé%lr bonyl )am no] -5-(3

2-[(armi iddabiony PRAMN] 5+(3-méihb-epbbylF Bl pperydin- JayTihiarhepé-p eaitibxamide;
2- [[ananeﬂﬂ;wuwg;u%lo lﬂ? ﬂgmwﬁﬂ%ﬂyg%hyi 54(‘316{hﬁ!i[=(§'1?heny1)ﬁlmpqlcnﬂ-3-
cmbﬂﬁ%h;!car bonyl } amino) piperidin- | -carboxy | ate;
lert-butyl 3-({[2-[(aminocarbonyl)amine]-5-(4-methoxyphenyl}-3-

thicnyl]carbonyl } amino)piperidine- [ -carbox ylate;

2-[(aminocarbonyl Yamino]-5-{4-(2-piperidin-1-ylethoxy)phenyl]-N-(2-pyridin-4-
ylethyl)thiophene-3-carbexamide;
2-[(aminocarbonyi}amino}-5-[4-(2-piperidin-1-ylethoxyyphenyl |-N-{2-pyridin-4-
ylcthyl)thiophene-3-carboxamide;
2-[{aminocarbonyl}amino]-N-azetidin-3-yI-5-(4-methoxyphenyljthiophene-3-carboxamide;
2-[{aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(28)-pyurolidin-2-ylmethyl] thiophenc-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4-melhoxyphenyl)-N-pyridin-4-ylthicphene-3-carboxamide,
2-[(aminocarbenyljamino]-5-(4-methoxyphenyl)-N-{2-piperazin- | -ylethyl)thiophene-3-

carboxamide;
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2-[ (am nocar bonyl ) am no] - 5- (4-[ 2- (di et hyl am no) etﬁ]%xm]
phenyl ) - N-[(3S) - pi peri di n- % ylj thiophene-3 V 2006
- car boxam de; 2-[ (am nocar bonyl ) am no] - 5-
(4-(2-(di cthyl am no) el hoxy] phenyl }-N-[ (3R) - p| peridin-3
yl ] I'hi op here-3 -carboxam de; tert-but %
2- [(m@)ccsrt(op&ump(na]nsr{d@n@h@ﬁmtqﬂ}ﬁﬂr@}mgmdm |-ylet :ﬂ)l iophenc-3-

2- (di cl hyl am no) et hoxy] phenyl 1-3- 30
EHII:"]')%‘rﬁtl'glenyl )carbonyl] am no ]piper idin e- | -carboxylate,

2-[(anEnodaftiily] JanRal-bb MabdbieyrldiD . 2]dét{ 3 A- Bi4-antpappiznyiihjophenc-3-
(4-[2- (diethyl am no) ethoxy] phenyl)
carbopfidhene- 3-carb ox anmi de; --- ---ce----eo--oo oo

2- [{a.r[tr.g% Sgn?Pargmﬁz-@-@(—r&gﬁ&()g EH},H}'—H%Z}Q 6,6-lelramethylpiperidin-4-

am nocarb yam noJ -5-{4- [ 2-"(di el hyl am

yl)thiopbyed-hroarphpheidy] } - 3 t hi enyI ) car bonyl ] anmi no]

2~ [{:m‘F [1:? i Iﬂ%l ﬂ.sgmnﬁl) g—z(g )?F%}gwowmmdm 4-ylthiophene-3-carboxamide;

tert—bdtpliiaﬁfcagﬂzlqﬁa&ﬁ%ﬁmbﬁyl i e Y4 -highRaypimyl)-3-
yl am no) et hoxy] phenyl } - 2-
thieny{]g 9mjqurwn9)pweawlm¢ob exbBaAYIE] ani no) - N[ (3 S)- 5

t

e 1 BT Bl e ERUBR S RO RS-
thienyt]2arbbi Yansiabazetidiha Mcadbgdakpny| | am no) -N-[(39) -

yrrolidin- 3- I]Ihlophene 3 -car
N3-GS e aR I 0 SRR T A RO | i - 4- y1-
2- [l[:zmﬁp]I op@%g%iﬂg;—ﬁ; (lg L%r@ggqr)n%gﬁfﬁﬂﬁy]ulﬁw 594 methoxyphenyl)thiophene-
3-cﬂrbINx{u(IElS) azepan- 3-yl]-5- ,(4 met hoxyphenyl ) - 2-{[ (pyr azi n-
N-(3- [iffg-a ogéﬁrégl%;lﬁs [ gﬁ]ﬁmi!}nﬁ] E [Erﬂi cﬁjl}?neing] aorx:-t,)f P enyl?% S
th:cnyﬁu%xﬂ phenyl } - N- pi peri di n-3-yl -2-{[ (pyrazi n- 2-

| am no) car bonylg am no | b i ophene-3 -carboxam de;
> (g et UsneihparesibRyRHenippedin fyimey nophene.3

b %&[[g razin-2-yl am no)carbony | Jam no) thiophene- 15

carvo g\r 'boxam de; 5- (4-[2-(diethylam no)e[hoxy]phenyl

2- [[an}lnMaﬂde@Damdld]Lﬁqﬂ-YIﬂl:tﬁux)ﬁ{héﬂM]—HB[II;E,2,4 -lylbatadioqoinolin-3-
bonyl] am no } thiophen a-3-carboxam de;
Fl}thlf!iﬂleﬂtﬁ frcarexypiEhy| ) - N- pi peri di n- 4- yI 2 {[ (pyrazin-2-yl

e O ol BB Dl e e P POy pheny! )
Lhten}q]ﬁar{ab(qd}'mmmnrpzﬂmdyﬂmmmb)mﬁmbpnyI ] am no) -3

cert-bigy] G b Aing el B S T y - AerS B R26n5 Sinino)

plpendllﬂ'eﬁ' &@de‘}dﬂe”r y1l-2- ([(pyrazin-2- yI am no) car bonyl ]
mno } thi ophene-3 -carboxani de;

2- [(ﬂ@nqmmrﬁ@mypﬂéngﬁl j2-@liethylamino}ethoxy]phenyl}-N-[(38)-pipendin-3-
Flltmé&ﬁg{%%g%%bgﬁr{'ﬁ‘*?m ﬂ?éfzar bonyl ] am no)
2-[{aminocarbonyl)amino]-5- {4-[2-(dicthylamino)ethoxy]phenyl }-N-[(3R)-piperidin-3-
yl]thiophene-3-carboxamide;

tert-butyl (35)-3-1[(2-[(aminocarbonyl)amino]-5- [4-[2-{diclhylamino}ethoxy]|phenyl } -3-
thienyl)carbonyl]amino } piperidine-1-carboxylalc;
2-[{aminocarbonyl}amino]-N-[{35)-azepan-3-yl]-5- [4-[2-

{diethylamino)cthoxy]phenyl} thiophens-3-carboxamide;
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ophene- 3- car boxam de;

25 yI ] t hi

N-[3-(1, 4-di azepan-1 -yl carbonyl)-5-(4-ntt hoxyphen)ﬂ )H MOV 2006
-thienyl]-N -pyrazin-2-yl urae!a

N-[3-[(3-am napyrrolidin-

-yl)carbonyl ] - 5- (4- net hoxyphenyl )-2-thicayl]-N -pyrazi
n-2- ylurea; tert-b utyl 4- ([(5-(4-nmethoxyphenyl)-2-
tert-bugyl (@[gyadzﬁzr{{@niphmrbmudlaaﬁmﬂfﬁrﬁ [Zfdieibypmimp)ethgey]phenyl }-3-

n ar r|d|ne | - car boxyl al e;
th'enyb'éarrs Llrfﬁiﬂ 'g I{Pgme(%g%?g{ :a[c‘t hyl am no) et hoxy] phenyl )
N-[3- [‘[?S}@[—irﬂﬁﬁﬁ@bﬁh—i’-yl]carbonyl} -5-(4-methoxyphenyl)-2- thlen},rl]urea,

am no) car bon Iipbm no t hi enédp ar bon a1
5-{4-[ (ﬁ‘éﬁl’lﬁﬁﬂﬁéﬂ]fﬂ@ﬁf s} gt Blpymzn- mgpsatd Usslﬂmm“}'N'[ﬁSJ'
0X henyl ] - 2- ( 3- hydr oxy- ur ea
Pmlﬁéﬁ'}g@ﬁggﬁng car oxyla‘% a%:ll)dp (53/ ]pl p(erl dl)/n 3 ) yl
5-13- [Mleﬂeiﬂnﬂﬂ@)(cmmmaﬁdbﬁy{[ﬁpmmﬁi}‘lmh(lﬁafb)maﬂﬂmﬁ} HN-[(38)-
pyrrolgly Eylllhméhmergecat}gx%%hgnyl) 111i ophene- 3- car boxam de;

5-{3-[ 21 lieANAAeSe % {phang el gée&&ntwﬂm{%pﬁ@ﬁm@- N-[(39)-p

I peri di n-3-yl]thiophene- car boxa 2-[ (am no

ylamuuacasbnwﬂ])aamﬂmmph@eﬁawmmwphenyI )-N- [(3S) -p

d b d
N'[Gé) Cz%éarﬁ %gﬁ%—@ %&7 5%8};6@3 [@:)%%Z&ﬁzslmox;) phenyl ] -
ylamuic(}@tﬁmr[}‘l]ﬁﬁﬁhd%ldﬂn&ﬁi&}j—&ﬁr@ﬁﬁm 3- 10 carboxani de. 17.

npound of fornula or. a :{zhar maceutical ly

5-{3- [adé@ﬁtymlenkmuwhﬁéwébf 'ﬁ&’cﬁ‘éﬂ@r HPyasp-Tone” of

i cament. 15 18. The use
Flamu&barggnjn]ﬁ[‘"qn%@h I’%&‘P‘?u W a pharmaceutically
N-(2-sasiaeghplpsedantihotjpbeed]- ze{sg(p},rraem-i-gtiumm)amjmwyi@nmﬁﬂ} thiophene-

claips 1 to 16, in the manufacture o F a nedi canent
3-carbogamidse treat ment or prophyl axi s of di sorders

5-{4- [?S(ﬁ%ﬂlﬂ:}n‘ﬁ o)@lﬁﬁyﬁ:ﬁ@ﬁﬁ'}*b@—f)ﬁmna—ﬁe} YSE [Qpfradinc®npound of

a pharrmaceutically acceptable salt
}.rlﬂmmrﬂwbmtylhgunﬂwhxdgﬁunaédcarhﬂmd%ne of clains 1 to 16 in

st Retod e el RG 2 R ReliFRRRERR: Hophene->-

carbo&maer is selected from breast cancer, col orectal
cancer, ovarian cancer, Iun%§ (non sral | cell) cancer,

tert-butyi) 3-Gh{ar{B- [Brigicthwlumipeloihoxylphsayl i-dnt@yrarn anoma and

) or

Ylm}léﬁ%?@l%'ﬁ% caltq? Hﬁg:g t[l gﬂ?@@iﬁ? lgmﬁ{}:reo ef| ned

5- {4—[[2F{dmﬂwlalﬁ1ao}1ﬂhcﬁd}@lﬁﬂylutwpﬂ;ﬁndmd4 ghze[ﬁpymmn@{ agent in
the manufacture of a _ nedi canent for the treatnent of

ylamipg)garkpnyl|amino } thiophene-3-carboxamide,

5-(4-methoxyphenyl}-2- {[(pyrazin-2-ylamino)carbonyl]amino } -N-[(35)-pyrrolidin-3-

yl]thiophene-3-carboxamide;

N-[3-(1 4-diazepan-1-ylcarbonyl)-5-{4-mcthoxyphenyl)-2-thienyl]-N'-pyrazin-2-ylures;

N-[3-](3-aminepyrrolidin-1-ylycarbonyl]-3-(4-methox yphenyl)-2-thicnyl ]-N'-pyrazin-2-

ylurea,

tert-buiyl 4-{[(5-(4-methoxyphenyl)-2- {[ {(pyrazin-2-ylamine)carbonyl]amino }-3-

thienyl)carbonyllamino | piperidine- 1 -carboxylale;

tert-butyl 3-{[(5- [4-[2-{dicthylamino)ethoxy]phenyl}-2-{[(pyrazin-2-

ylamino)carbonyl]amino }-3-thienyl)carbonyl]amino} piperidine- 1 -carboxylate;
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30 22. The use of a conpound of formula (1) or af§ NOV 2008

phar maceutically acceptable salt thereof as defined

in any one of clains | toﬁé@_and a “NA damagi ng agent

in the manufacture of a i cament for the treatnent

of cancer. 0 8 NOV 2006 _89 23. The use of a conpound

of fbrmezula (1) or a pharmaceutically acceptable salt
5—[4—[2—5@&3@1@3—:@3&)-MFEfﬂ-b}ahym-wabtwmnﬂtt@r@@ﬂiﬁamd-m}-
. .4hg nuf acture of a nedi canent for the treatnent of
PIPCIIQ Y f6iYs associated with cancer. 5 24. The use of a

2—[(arﬁﬂi@ﬂi#ﬁﬂl_]ﬂﬁjnﬁ?lmﬂ@@—L(Z}?arﬁﬁ-ﬂ-ﬁhﬁ[ﬁ&ﬁﬁyﬂhﬁm]l}ﬁﬂphene-}
accepl ahie salt thereof as defined in any one of
carbosgpddleys 1 to 16 in the manufacture of a nedicament for

A 4§ (2t e et BSBAG ;
e e e p R
carbox@@ii;i si ng a conmpound of fornula (1) or a

pharmaceutical ly acceptapl e salt_ thereof as defined.in
2-[(anippgragigey o Pk ethoryPBAG Nelk & Riparin-div fligeieng e
carbo@f@ligeceut i cal Iy acceptable carrier, diluent or

excipient. 26. A process for the preparation of a
2-[(arr nonachengll) hinkb1Ri(berzyloxy)phanyd hak @D aniperidinByyl Kbiophene-3-

acceptable salt or in vivo-hydrol ysabl e precursor
Cmb“?ﬂ@&%of as defined in any one of clainms 1 to 16

whi ch conprises: (a) the reaction ofa 2-am no

t hi ophene shown below as Fornula It W S NH2 RS Il _ .
17. 26 ampoandobloppula s a pharwrseplicaly aecopible salihgreel as reciled n

i { mé]ﬁ!ﬁg"” own as formula |I11
any m%eﬁ%\ll/\?{?%gil\té% qul{lﬁk%a~_ cﬁllfql wherei n the nethyl
ester is converted to an amde utilizing the desired
ami ne in conjuncyi 25 wiith an al um nate .
18. offaH @aaﬂmpeu%%ﬂfg%aaw'a PPN apccptilslidhereof as
recited QF 4T e bY cRfthOWo 5 idNBY #iGicture of a medicament for the (reatment or

prophylaxis of disorders associated wilh cancer,

19.  The use of a compound of formula (I} or a pharmaceuticaliy acceplable salt thereof ag
defined in any one of claims 1 to 16 in the manufacture of a medicament for the treatment of

cancear.

20. The use according to claim |9 wherein (he cancer is selected from breast cancer,
colorectal cancer, ovarian cancer, lung {non small cell) cancer, malignant brain tumors,

sarcomas, melanoma and iymphoma.

2l The use of a compound of formula (I} or a phamaceutically acceplable salt thereof as
defined in any one of claims | to 16 and an anli-fumor agent in (he manufacture of a

medicament for the lreatment of cancer.

22.  The use of a2 compound of formula (1) or a pharmaceutically acceptable sall thereof as
defined in any one of claims I 1o 16 and a DNA damaging agent in thc manufacture of a

medicamenl for the trealment of cancer.
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-90 ONRR2 | 1 SHNHR Rs 1V wherein the am de is
converted to various substituted secondary ureas Dog NOY 2006
the reaction with various EIigsocyananl es to yield the
product shown as formula V°bélowa NRR2 O ~ 5 H

NHR4 5 R5 V. 27- The use of a conmpound of formula (V

I) below or a pharnaceutically acceptable salt or an

in vivo hydrol ysabl e precursor in the manufacture of a

ound of fornul I set, 10 forth,in f
23. gﬂg}ﬁlﬁg ofa f%mp%uﬂéﬂf%&“%‘ ?lipr gpmlr%ﬁﬁgu\l/lcall]!r ﬂcc%B%bl%@glt Hereof as
defined in any one of claims | to 16 in he manufacture of a medicamenl for the treatment of

infections associated wilh cancer.

24.  The use of a compound of formula (1} or a pharmaceutically acecplable salt thereof as
defined in any one of claims 1 lo 16 in the manufacture of a medicament for the prophylaxis

treatment of infecticns associaled with cancer.

25. A pharmaccutical composilion comprising a compound of formula (I} ora
pharmaccutically acceptable sali (hereof as defined in any one of claims | to 16 logether with

ak least one pharmaceulically acceptable carnier, diluenl or excipient.

26. A process lor (he preparation of a compound of formula (I} or a pharmaceutically
acceptable sall or in wivo-hydrolysable precursor thereof as defined in any one of claims 1 lo
16, which comprises:

{(a) the reaction of a 2-aminothiophene shown below as Formula 1L

O
One

/A

g TNH,

Im
wherein 2 hydrogen at the 2-amino posilion is displaced to form an amide, shown as formula

ITI below

]
OMe
/A
S MNH
5
: -

III
wherein the methyl ester is converted to an amidc utilizing the desired amine in conjunclion

with an aluminate organomelallic complex, to give the product shown as formuia IV below:
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08 NOV 2006

-0 -
0
NR'R?
0
B
N
5 S NH,
R—
v

wherein Lhe amide is converted to various substiluled secondary ureas by the reaction with

various isocyananies Lo yield the product shown as formula ¥V below!

Q
NR'R?
o)
/A /[L
s ﬂ NHR’
R*—
V.

27.  The use of a compound of formula (VI) below or a pharmaceutically acecptable salt or

an in vivo hydrolysable precursor in the manufaclure of a compound of formula (T} as sel

o)
o)
/A
Br s ﬁJLNH
VT

10 forth in any one of claims 1-16.

2



