
0 8 Nov 2006  -1 SUBSTITUTED THIOPHENES AND USES
THEREOF  Field of the invention The present invention
relates to novel substituted thiophenes. their
pharmaceutical  compositions and methods of use. In
addition, the present invention relates to therapeutic
methods for the treatment and prevention of cancers
Background of the invention  10 Chemotherapy and
radiation exposure are currently the major options for
the treatment of  cancer, but the utility of both
these approaches is severely limited by adverse
effects on normal  tissue, and the frequent
development of tumor cell resistance. It is therefore
desirable to improve  the efficacy of such treatments
in a way that does not increase the toxicity
associated with them. 15 One way to achieve this is by
the use of specific sensitizing agents such as those
described  herein. An individual cell replicates by
making an exact copy of its chromosomes, and then
segregating these into separate cells. This cycle of
DNA replication, chromosome separation and  division
is regulated by mechanisms within the cell that
maintain the order of the steps and 20 ensure that
each step is precisely carried out. Involved in these
processes arc the cell cycle  checkpoints (Hartwell et
it, Science, Nov 3, 1989, 246(4930):629-34) where
cells may arrest to  ensure DNA repair mechanisms have
time to operate prior to continuing through the cycle
into  mitosis. There are two such checkpoints in the
cell cycle -the G1/S checkpoint that is regulated  by
p53 and the G2/M checkpoint that is monitored by the
Ser/Thr kinase checkpoint kinase I 25 (CHK1). The cell
cycle arrest induced by these checkpoints is a
mechanism by which cells can  overcome the damage
resulting from radio- or chemotherapy, their
abrogation by novel agents  should increase the
sensitivity of rumor cells to DNA damaging therapies.
Additionally, the  tumor specific abrogation of the
G1/S checkpoint by p53 mutations in the majority of
tumors can 30 be exploited to provide tumor selective
agents. One approach to the design of chemosensitizers
0 8 NOV 2006  -2 that abrogate the 021M checkpoint is
to develop inhibitors of the key G2/M regulatory
kinase  CHK1, and this approach has been shown to work
in a number of proof of concept studies.  (Koniaras et
al-, Oncogene, 2001, 20:7453; Luo et al., Neoplasia,
2001, 3:411; Busby el 



al., Cancer Res, 2000, 602108; Jackson el al., Cancer
Res., 2000, 60:565).  5 Summary of the invention
Provided herein are novel compounds of structural
formula (1) or a pharmaceutically  acceptable salt
thereof 0 NR'R2 N N-R"  10 W O (1)  wherein: R' and R2
are at each occurrence independently selected from H,
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 combination form an optionally
substituted  helerocyclyl; R4 is selected from R. OR,
optionally substituted carbocyclyl, optionally
substituted  helerocyclyl, or optionally substituted
C1-6allyl; 20 RS is selected from H, optionally
substituted carbocyclyI, or optionally substituled
C1. alkyl. The invention also encompasses
stereoisomers, enantiomers. in vivo-hydrolysable
precursors and pharmaceutically-acceptable salts of
compounds of formula 1, pharmaceutical  25
compositions and formulations containing them, methods
of using them to treat diseases and Q 8 NOV 2606  -3
conditions either alone or in combinati on with other
therapeutically-active compounds or subs lances,
processes and intermediates used to prepare them, uses
of them as medicaments, uses  of them in the
manufacture of medicaments and uses of them for
diagnostic and analytic  purposes Detailed Description
of the Invention Provided herein are novel compounds
of structural formula (1) or a pharmaceutically
acceptable salt or an in vivo-hydrolysable precursor
thereof: 0 NR'R2  MA N-Ra  



1 5 H 10 R" O 0)  wherein: - Rt and R2 are at each
occurrence independently selected from H. optionally
substituted Cr- 15 6alkyl, or optionally substituted
heterocyclyl; with the proviso that R1 and R2 are not
bath H; or R1 and R2 and the N to which they are
attached in combination form an optionally substituted
helcrocyclyI; R4 is selected from H, OH, optionally
substituted carbocyclyl, optionally substituted
heterocyclyl, or optionally substituted C1-6alky]; 20
R5 is selected from ii, optionally substituted
carbocyclyl, or optionally substituted  C1-6alkyl. One
embodiment of the present invention provides compounds
of formula (1) or a  pharmaceutically acceptable salt
or an in vivo-hydrolysable precursor wherein R' is an
optionally  25 substituted hererocyclyl. U 8 NOV ZOOS
-4 One embodiment of the present invention provides
compounds of formula (1) or a  pharmaceutically
acceptable salt or an in vivo-hydrolysable precursor
wherein RI is an optionally  substituted heterocyclyl
wherein 1,2, or 3 substitutents is/are independently
selected from 5 halogen, nitro, amino, cyano,
trifluoromelhyl, alkyl, alkenyl, alkynyl, haloalkyl,
alkoxy, hydroxy,  alkylhydroxy, carbonyl, -CH(OH)CH3,
-CH2NH-alkyl-OH, alkyl-(OH)CH3, -CHz-phenyl- (OCH3)2,
-Oalky], -OCH3, -Ophenyl. -OCOalkyl. NHCHIO, -Nalkyl,
-N-(alkyl)-C8O. -NH-CO- amino, -N-(alkyl)-CO-amino,
-NH-COalkyI, -N-(alkyl)-COalkyl, -carboxy, - imidino,
-CO- amino, -CO-alkyl, -CO2alkyl, mercapto. Salkyl, -S
CH2furanyl, -SO(alkyl), -SO2(alkyl), -5 Oz 10 amino,
-alkylsnlfonylamino, phenyl, anisole, dimethoxyphenyl,
trimethoxyphenyl, halophenyl,  cycloalkyl,
heterocyclyl, -alkyl-NH-cycloalkyl, -alkyl-NH
heterocyclyl, --alkyl-NH-alkyl-OK - C(=O)OC(CH3)3,
-N(CH])2, -N(CH2CH3)2. -alkyl-NH-alkyl- heterocycly].
-alkyl-aryl. -methyl- phenyl, alkyl-polycyclyl,
alkyl-amino, alkyl-hydroxy, -CH2NH-a]ky1-heterocyclyl,
CH2NHCH2CH(CH3)2, vicinal -O(alkyl)O-, vicinal
-OC(haloalky])O-, vicina] -CH2O(alkyl)O-,  15 vicinal
S(alkyl)S- and -O(alkyl)S- One embodiment of the
present invention provides compounds of formula (1) or
a  pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein Rt is an
optionally  substituted heterocyclyl wherein 1,2, or
3-substitutents is/are independently selected from:
-OH,- - 



20 C(=O)OC(CH3)3, NH2, C1-6 alkyl, methoxyhenzene, or
dimethoxy henezene One embodiment of the present
invention provides compounds of formula (1) or a
pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein R1 is a
heterocyclyl wherein heterocyclyl is selected from
piperdinyI, pyridinyI, pyrrolidinyl, pyrazinyl, 25
azepanyl, azeridinyl, azabicyclozinyI, furanyl,
thienyl. One embodiment of the present invention
provides compounds of formula (1) or a
pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein R2 is H.
------------------ ---- --- ------  0 0 Nov 2006  -5
One embodiment of the present invention provides
compounds of formula (1) or a  pharmaceutically
acceptable salt or an in vivo -hydrolysable precursor
wherein R4 is H.  One embodiment of the present
invention provides compounds of formula (1) or a 5
pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein R3 is H or an
optionally substituted Cisalkyl. One embodiment of the
present invention provides compounds of formula (I) or
a  pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein R5 is 13 or an 10
optionally substituted C1-6alkyl wherein 1,2 or 3
substitutents is/are independently selected from:
NH2. NHCH3, N(CH2CH3)2, N(CH])2, OCH3, OH, -C1-6alkyl,
morpholino, piperidinyl,  pyrrolodiny]. One embodiment
of the present invention provides compounds of formula
(1) or a 15 pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein R5 is H or an
optionally substituted C1-3alkyl. One embodiment of
the present invention provides compounds of formula
(1) or a  pharmaceutically acceptable sail or an in
vivo-hydrolysable precursor wherein R5 is H or an . 20
optionally substituted C1-3alkyl wherein 1,2 or 3
substitutents is/are independently selected from:
NH2, NHCH3, N(CH2CH3)2, N(CH3)2. OCH3, OH, -C1-6alkyl,
morpholino, piperidinyl,  pyrrolodinyl. One embodiment
of the present invention provides compounds of formula
(1) or a  25 pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein R1 is an
optionally substi tuted heterocyclyl;  R2 is fI; R4 is
H; R5 is H or an optionally substituted C1-6alkyl.  



30 0 0 NOV 2066  -6 One embodiment of the present
invention provides compounds of formula (1) or a
pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein: R' is an
optionally substitued heterocyclyl wherein the
substitulent is selected from one  or more of the
following: -NTH, Cj-6alkyl, -C(=O)OC(CH3)3, 5 R2 is H;
R4is H; RS is H or an optionally substituted C1-6alkyl
wherein the substitutent is selected From one  or more
of the following: -C1-6alkyl, N(C1-3alkyl)z. 10 One
embodiment of the present invention provides compounds
of formula (1) Ora  pharmaceutically acceptable soft
or an in vivo-hydrolysable precursor wherein: R' is an
optionally substituted heterocyclyl wherein the
substitutenr is selected from one  -- or more of the
following: -NH2, C1-6alkyl. -C(O)OC(CH3)3, Reis H,  15
R4 is H; RS is H or an optionally substituted
C1-3alkyl wherein 1,2 or 3 substitutents is/are
independently selected from- N1. NHCH3, N(CH2CH3)2,
N(CH])2, OCH3, OH. -C1-6alkyi,  morpholino,
piperidinyl, pyrrolodinyl. 20 One embodiment of the
present invention provides compounds of formula (I) or
a  pharmaceutically acceptable salt or an u:
vivo-hydrolysable precursor wherein: R' is a
heteracyclyl;  Reis 13; R4is H; 25 R5 is H or a
C1-6alkyl. One embodiment of the present invention
provides compounds of formula (I) or a
pharmaceutically acceptable salt or an in
vivo-hydrolysable precursor wherein: R' is a
6-membered heterocyclyl containing at least one N in
the ring;  30 Reis H; 0 8 NOV 2006  -, R4 is H; W is a
C1_3alkyl. 



One embodiment of the present invention provides
compounds of formula (I) selected from  5 the
following: tent-butyl 3-
([(2-[(aminocarbonyl)amino]-5-{4-[2-(diethylamino)etho
xy]phenyl]-3- thienyl)carbonyl]amino
]piperidine-1-carboxylate;
2-[(aminocarbonyl)amino]-5-[4-[2-(diethylamino)ethoxy]
,phenyl}-N-piperidin-3-ylthiophene-3- carboxamide; LO
2-[(aminocarbonyl)amino]-5-{3-(2-(diethylamino)ethoxy]
phenyl}-N-piperidin-3-ylthiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3S)-p
iperidin-3-yl]thiophene-3- carboxamide; tert-bury] 3-{
[(2-[(aminocarbonyl)amino]-5-{3-[2-(diethylzmino)ethox
y]phenyl)-3- 15
thienyl)carbonyl]amino]pipendine-1-carboxylate;
2-[(aminocarbonyl)annno]-5-{4-[2-(diethylamino)ethoxy]
phenyl } -N-piperidin-4-ylthiophene-3- carboxamide;
2-[(aminocarbonyl)amino] N-[(3R)-azepan-3-yl]-5-(4
methoxyplienyl)thiophene 3-carboxamide;
N-(3-[(4-aminapiperidin-1-y1)carbonyl]-5-[4-[2-(diethy
lamino)etboxy]pheny]]-2-thienyl)urea;  20
2-[(aminocarbonyl)amino]-5-(4-[2-(diethylamino)ethoxy]
phcnyl)-N-[3
(hydroxymethyl)phenyl]thiophene-3-carboxamide
2-[(aminocarbonyl)amino]-5 - [
3-(2-(diethylamino)ethoxy]phenyl}
-N-piperidin-4-ylthiophene-3- carboxamlde; 2-
[(aminocarbonyl)amino]-N-(2-aminoethyl)-5-(4-me
thoxyphenyl) thiephene-3-carhoxamide;  25
2-[(aminocarbony))amino]-5-(4-methoxyphenyl)-N-pipendi
n-4-yllhiophene-3-carboxamide;
2-[(aminocarbonyl)arhino]-5-(3-I2-(diethylamino)ethoxy
lphenyl) -N-pyridin-3-ylthiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(1-meth
ylpiperidin-4-yl)thiophene-3- carboxamide; 0 a Nov
2006  -8
2-[(aminocarbonyI)amino]-5-(4-methoxyphenyl)-N-[(3S)-1
-methylazepan-3-yl]thiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-5-(3-[2-(diethylamino)ethoxy]
phenyl)-N-[3-
(hydroxymethyl)phenyl]thiophene-3carboxamide; 5
2-[(aminocarbonyl)amino]-5-]4-[2-(diethylamino)ethoxy]
phenyl}-N-pyrrolidin-3-y]t]uophene-3- carboxamide; 



2- [(aminocarbanyl)auzino]-5-{
4-[2-(diethylamino)ethoxy] phenyl
}-N-pyridin-3-ylthiophene-3- carboxamide;
2-[(aminoearbonyl)amino]-5-(4-methoxyphenyl)-N-[(3S)-1
-methylpiperidin-3-yl]thiophene-3- 10 carboxamide;
2-[(aminocarbonyl)amino]-5-
(3-[2-(diethylamino)ethoxy]phenyl}
-N-pyrrolidin-3-ylthiopheno-3- carboxamide;
2-[(aminocarbonyI)amino]-5-(4-methoxyphenyl)-N-[(3R)
piperidin-3-ylmethyl]thiophene-3- carboxamide; 15
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3S)-p
yrrolidin 3-yl]thiophene-3- carboxamide; -
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-
[(3R)-pycrolidin-3-yl]thiophene-3- carboxamide;
2-[(aminocarbonyl)amina]-N-[2(dimethylamino)ethyl]-5-(
4-methoxyphenyl)thiophenc-3-  20 carboxamide;
2-[(aminocarbonyl)amino]-N-[2-(diethylamino)ethyI]-5-(
4-methoxyphenyl)ih iophene-3 - carboxamide;
2-[(anunocarbonyl)amino]-N-[(3S)-azepan-3-yl]-5-(4-met
hoxyphenyl)thiophene-3carbox amide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N -[(39)
-piperidin-3-yl] Lhiophene-3 25 carboxamide;
2-[(ananocarbonyl)amino]-5-(4-methoxyphenyl)-N-(piperi
din-4-ylmcthyl)thiophene-3- carboxarrtide; 2-
[(aminocarbonyl)amino]
-5-(4-methoxyphenyl)-N-pyrrolidin-3-y]thiophene-3carbo
xamide;  2-
[(eminocarbonyl)amino]-N-(1-ethylpiperidin-3-yl)-5-(4-
methoxyphenyl) thiophenc_3  30 carboxamide; 08 NOV
2096  - -9 2- [(aminocarbonyl)amino]-N-
[(3S)-l-Ethylazepan -3
-yl]-5-(4-methoxypheny])thiophene-3- carboxamide;
2-[(aminocarbonyl)amino]
-5-(3-hydroxyphenyl)-N-pipendin-4-ylthiophene-3-carbox
andde;
2-[(aminocarbonyl)olino]-5-(4-hydmxyphenyl)-N-piperidi
n-4-ylthiophene-3-carboxamide;  5
2-[(aminmarbonyl)amino]-5-(3-metltoxyphenyl)-N-piperid
in-4-ylthiophene-3-carboxamide;  WA-butyl
(3S)-3-(([2--[(aminocarbonyl)amino]-5-(4-methoxyphenyl
)-3 thienyl]carbonyl} amino)pyrrolidine-1-carboxylate;
2-[(aminoearbonyl)amino]-5-(4-methoxyphenyl)-N-piperid
in-3-ylthiophene-3-,carboxamide;  



2-[(aminocarbonyl)amino]-N-(1-benzylpiperidin-4-yl)-5-
(4-methoxyphenyl)thiophene-3- 10 carboxamide; tent
butyl
3-([[2-[(atninocarbonyl)amino]-5-(4methoxyphenyl)-3-
thienyl]carbouy])amino)piperidine-1-carboxylate;
2-[(aminocarbonyl)amino]-5-
[4-(2-piperidin-1-ylethoxy)phenyl]-N-(2-pyridines
ylethyI)Ihiophene-3-carboxamide; 15
2-[(aminocarbonyl)amino]-5-[4-(2-piperidin-1-ylethoxy)
phenyl]-N-(2-pyridin4-
ylethyl)thiophene-3-carboxanude;
2-((aminocarboayl)amino]-N-azetidin-3-yl-5-(4-methoxyp
henyl)thiophenc-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(2S)-p
yrrolidin-2-ylmethyl]thiophene-3- carhoxamide; 20
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-pyridin
-4-ylthiophene-3-earboxamide;
2-[(aminocarbonyl)amino]
-5-(4-methoxyphenyl)-N-(2-piperazin-1-ylethyl)thiophen
e-3- carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-pipe
ridin-1-ylethyl)thiophene-3- carboxamide; 25
2-[(aminocarbonyl)amino]-N-1-azabicyclo[2.2.2]oct-3-yl
-5-(4-methoxyphenyl)thiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-N-(2-hydroxyethyl)-5-(4-hydro
xyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]
N-(trans-4-hydroxycyclohexy])-5-(4-methoxyphenyl)thiop
hene-3- carboxamide; a 8 NOV 2006  =10_
2-I(arninocarhonyl)amino]-5-(4-hydroxyphenyl)-N-(2-pyn
din-4-ylethyl)thiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-pipe
raxin-1-ylethyl)thiophene-3- carboxamide; 5
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N
(2-pyridin-4-ylethyl)thiophene-3- carhoxamide;
2-[(aminocarbonyl)amino]-5-(4-hydroxyphenyl)-N-(2
pyridin-3-ylethyl)thiopheno-3- carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-pyri
din-3-ylethyl)tliiophene-3- 10 carboxamide;
2-[(aminocarbony])amino]-5-(4-methoxyphery])-N-(2,2,6,
6-te tamethylpiper7dinA-yl)thiophene- 



3-carboxamide; 2-[(aminocarbonyl)amino]
-5-(2-methoxyphemyl)-N-piperidin-4-ylthiophene-3-carbo
xamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(tetrah
ydrofuran-2-ylmethyl)thiophene-3- 15 carboxamide;
tort-butyl (3R)-3-({
[2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-
thienyl]carbonyl}amino)piperidine-1-carboxylate;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(pyridi
n-3-ylmethyl)thiophen~3- carboxamide; 20 tert-butyl
3-({ [2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-
thienyl]carbonyl} amino)azetidine-1-carboxyl ate;
2-[(aminoearbonyl)amino]-5
(4-methoxyphenyl)-N-(pyridin4ylmethyl)thiophene-3-
carboxamide; 2-[(anti noc
arbomyl)amino]-5-(4-methoxyphenyl)-IV-(3-methoxypropyl
)thiophene-3-carboxamide;  25
2-[(arninocarbonyl)amino]-5-(4-methoxyphenyl)-N[2-(2th
ienyl~--thyl]thiophene-3- carboxamide; 2-[(aminoc
arbors yl)amino]-5-(4-methoxyphenyl)
-N(2-thienyhnethyl) thiophene-3-c arboxarnide;
N-[3-(1,4 -di
azepan-l-y(carbonyl)-5-(4-znethoxyphenyl)-2-Ituenyl]ur
ea;  2-[(arminocarbonyl)anuno]
-N-(2-methoxyethyl)-5-(4-me thoxyphenyl)thiophen
e-3-carboxarnidc; 30
2-[(arninocarbonyl)amino]-5-(4-hydroxyphenyl)-N-(2-tln
enylmethyl)thiophene-3-carboxamide; 08 NOV 20G5  -11
2-[(aminocarbenyl)amino]-N-12-[(2-furylmethyl)lbio]eth
yl}-5-(4-melhoxyphenyl)t}uophene-3- carboxanide;
2-[(aminucarbonyl)amino]-5-(4-hydroxyphenyl)-N-[2-(2-t
hienyl)ethyl] kophene-3-carboxamide;
N-(3-[(4-aminopipendin-1
-yl)catbonyl]-5-13-[2-(diethylamino)ethoxy]pheny]
1-2-thienyl)urea; 5 2-[(en
mocarbonyl)amino]-5-(4-methoxypheny])-N
[(3R)-pipendin-3-ylmethyl]thiophene-3- carboxamide;
2-[(aminocarbony])amino]-5-(4_rneihoxyphenyl)-N-(1,2,3
,4-tel thydroquinolin-3-y1)thiopheno- 3-carboxamide;
2-[(aminocatbonyl)amino]-N-(1,3-benzodioxo]-5-yimetbyI
)-S-(4-meihoxypbenyl)lhiophene-3- 10 catboxamide;
2-[(aminacarbonyl)amino]
N-(3-methoxybenzyl)-5-(4-methoxyphenyl)thiophene-3-car
boxamide;  2-
[(anvnocarbonyl)amino]-N-[2-(3,4-dimethoxyphenyl)
ethyl]-5-(4-mcrhoxyphenyl)Ihiophene-3- carboxauide; 



2-[(aminocarbonyI)amino]-5-(4-melhoxyphenyl)-N-[(5-met
hyl-2-furyl)methyl]thiophene-3- 15 carboxarnide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(pyridi
n-2-ylmethyl)thiophene-3- carboxamide;
[(aminocarbonyl)amino]-N-(4-fluorobenzyl)-5-(4-metboxy
phenyl)thiophene-3-carboxamide;
tert-butyl4-([[2-[(aminacarbonyl)amino]-5-(3
methoxyphenyl)-3-  20
thienyl)carbonyl}amino)piperidine- 1-carboxylate;
2-[(aminocarbonyl)amino]-N-(2-methoxybenzyl)-5-(4-meth
oxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-phen
oxyethyl)th iophen~3-carboxamide;
2-[(aminocerbanyl)amino]-5-(4- methoxyphenyl)-N
(2-pyridln-2-ylethyl)thiophene3 carboxamide;  25
left-butyl 4-([
[2-[(anunocarbonyl)amino]-5-(4methoxyphenyI)-3-
thienyl]carbony] }amino)piperidine-1-carboxylate;
2-[(an)jnocarbonyl)amino]-N-(q-methoxybenxyl)-S-(4-inc
lhoxyphenyl)thiophene-3-car box amide,
2-[(arninocarbonyl)amino]-5-[4-[2-(diethylanuno)ethoxy
]phenyl] -N- [(3 S)-piperidin-3-
yI)thiophene-3-carboxami de 0 8 NOV 2006  -12 2-[(arni
nocarbonyl)arninoj-5- (4-[2-(di
ethylamino)eihoxy]phenyl } -N-[(3R)-piperidin-3- yI]
thi ophenc-3-carhoxamide; tert-butyl (3S)-3-{
[(2-[(aminocarbonyl)amino}-5-
[4--[2-(diethylamino)ethoxy)phenylj -3- thi
enyl)carbonylJannno) piperidine- l -carboxylate; 5
2-[(aminocarbonyl)amino]-N-[(3S)-azepan-3-ylJ-5-[4-[2-
(diethyiamino)ethoxyjphenyI)thiophene-3-carboxamide;
tertbury]
(3R)-3-[[(2-[(artunocarbony])amino]-5-{4-[2-(diethylam
ino)ethoxy]phenyl}-3-
thienyl)carbonyl]amino}pipeadine-l-carboxyl ate; N-[3-
( [(3S)-3-aminoazepan-1-yl]carbonyl
}-5-(4-methoxyphenyl)-2-ihienyl]urea; 10
5-14-[2-(diethylamino)eihoxy]pheny]j-2r1
[(pyrazin-2-ylanono)carbonyl]amino) -N-((3S)-
pyrro]idin-3-yljthiophene-3-caiboxamide;
5-13-[2-(diethyl amino)ethoxyjphenyl) -2, [
[(pyrazin-2-yl amino)xrbonyI] amino] -N-[(3 S)-
pyrrolidin-3-yl]thiophene-3-carboxamide; 5-{
3-[2-(dieihy]amino)ethoxy]phenyl) -N-pipendin4-y1-2- [
[(pyrazan-2- 15
ylamino)carbonyl]amino]thiophene-3-carboxamide;
N-[(3S)-azepan-3-ylJ-5-(4-melboxyphenyl)-2`{
[(pyrazin-2-ylamino)carbonyl]amino) thiophene- 



3-carboxamide;
5-[3-[2-(diethylamino)ethoxy]phenyl]-N-pipcndin-3-yl-2
-{[(pyrazin-2- ylanrino)carbonyl]amino)
ihiophene-3-carboxamide; 20
N-(2-aninoethyl)-5-(4-methoxyphenyl)-2- {
[(pyrazin-2-ylamino)carbonyl] amino) iluophene-3-
carboxamide; 5-{4[2-(diethylami no)ethoxy]phenyl ]
-N-piperidin-3-yl-2- [ [(pyrazin-2- yia r
ino)carbonyljaminoj thiophene-3-carboxaaude;
5-(4-methoxyphenyl)-N-piperidin-4-yl-2-{
[(pyrazin-2-ylamino)carbonyl]anuno}thiophene-3- 25
carboxamide; tertbuty! 3-[ [(5-[
3-[2-(dielhylamino)ethoxy]phenyl 1-2-
[((pyrazin-2-y]amino)carbony]]amino }-
3-thienyl)carbony]]amino] piperi dine,l -carboxyiate;
5-14-[2-(diethylamino)ethoxyJphenyl]
-N-pipendin--yl-2-( [(pyrazin-2- yIam
no)carbonylJamiuo}thiophene-3-carboxamide; ------ ----
--------- d 8 NOV 2026  13 5-(4-methoxyphenyl)-2 (
[(pyra2in-2-ylamino)carbonyl]amino}-N-[(3S)-pyrrolidin
-3- yl] tluophene-3~arboxamide; N
[3-(1,4-diazepam-1-ylcarbony])-5-(4-methoxyphenyl)-2-t
tuenyl]-1P-pyrazin-2-ylurea;
N-[3-[(3-annnopyrrolidin-I-yl)carbonyl]-5-(4-methoxyph
enyl)-2-thienyl] N'-pyrezin-2-ylurea;  5 tert-butyl 4-
f [(5-(4-methoxyphenyl)-2-{
[(pyrazin-2-ylamino)carbonyl]anuno}-3
thienyl)carbonyl] amino) pi peridine-1-carboxyla te;
tert-butyl 3- [
((5-{4-[2-(diethylamino)ethoxy]phenyI1-2- (
[(pyrazin-2-ylanuno)carbonyl]amino)-
3-thienyi)carbonyl]amino) piperidine-l-carhoxylate;
5-[4-(2-dlethy]amino-ethoxy)-phenyl]-2-(3-hydroxy-urea
)-thiophene-3-carboxy]ic acid-(S) 10
piperidin-3-ylamide;
2-((aminocarbonyl)amino]-N-[(3S)-azepan-3-y1J-5-(3-met
hoxyphenyl)Ihiophene-3-carhoxamide;  2-
[(aminocarbonyl)amino]-5-(2-hydroxyphenyl)-N-[(3S)-pip
er din-3-yl] thiophene-3- carboxamidc
2-[(amiuocarbonyl)amino]-5-(3-methoxyphenyl)-N-[(3S)pi
peadin-3-yl]thiophene-3- 15 carboxarrudc;
2-[(aminocarbonyl)amino]-5-(2-benzyloxy)phenyl]
N-[(3S)-piperidin-3-yl]thiophene-3- carboxamide, 



- One embodiment of the present inventi on provides
compounds of formula (1) or a  20 pharmaceutically
acceptable salt thereof for use as a medicament. One
embodiment of the present invention provides compounds
of formula (1) or a  pharmaceutically acceptable salt
thereof in the manufacture of a medicament for the
treatment or  prophylaxis of disorders associated with
cancer 25 One embodiment of the present invention
provides a method for the treatment of cancer
comprising administering to a human a therapeutically
effective amount of a compound of  formula (1) or a
pharmaceutically acceptable salt thereof. 8 NOV 2006
14  One embodiment of the present invention provides a
method for the treatment of breast  cancer, colorectal
cancer, ovarian cancer, lung (non small cell) cancer,
malignant brain tumors,  sarcomas, melanoma and
lymphoma by administering a compound of Formula I or a
pharmaceutically acceptable salt thereof. 5 One
embodiment the of present invention provides a method
of treating cancer by  administering to a human a
compound of formula (1) or a pharmaceutically
acceptable salt  thereof and an and-tumor agent 10 One
embodiment of the present invention provides a method
of treating cancer by  administering to a human a
compound of formula (1) or a pharmaceutically
acceptable salt  thereof and a DNA damaging agent. One
embodiment of the present invention provides a method
for the treatment of infections  15 associated with
cancer comprising administering to a host in need of
such treatment a  therapeutically effective amount of
a compound of formula (1) ors pharmaceutically
acceptable  salt thereof. One embodiment of the
present invention provides a method for flue
prophylaxis treatment of  20 infections associated
with cancer comprising administering to a host in need
of such treatment a  therapeutically effective amount
of a compound of formula (1) or a pharmaceutically
acceptable  salt thereof. One embodiment of the
present invention provides a pharmaceutical
composition comprising  25 a compound of formula (1)
or a pharmaceutically acceptable salt thereof together
with at least one  pharmaceutically acceptable
carrier, diluent or excipent. One embodiment of the
present invention provides a process for the
preparation of a  



compound of formula (I) or a pharmaceutically
acceptable salt thereof, which comprises:  3D (a) the
reaction of a 2-aminothiophene shown below as formula
11 B NOV 2006  -I5 d ^Me  NHz  Rs II  wherein the
hydrogen at the 2-amino position is displaced to form
an amide, shown as formula III  below D We  rS NH 5 )
111  wherein the methyl ester is converted to an amide
utilizing the desired amine in conjuntion with  an
aluminate organometallic complex, to give the product
shown as formula lV below: Q NR1R2  H NFi2  ft5T Ifl
IV  wherein the anode is converted to various
substituted secondary ureas by the reaction with
various isocyanantes to yield the product shown as
Formula V below 0 NR'R2  S HINHR"  R5` 15 V 0 0 NOV
2006  -16 One embodiment of the present invention
provides the use of a compound of formula (VI)  below
or a pharmaceutically acceptabl sail or an in vivo
hydrolysable precursor in the  



manufacture of a compound of formula (1), 0 NRIR ANH2
5 Br S NH VI  The definitions set forth in this
application are intended to clarify lens used
throughout  this application. The term "herein" means
the entire application. 10 As used in this
application, the term "optionally substituted," as
used herein, means that  substitution is optional and
therefore it is possible for the designated atom to be
unsubstituted. In  the event a substitution is desired
then such substitution means that any number of
hydrogens on  the designated atom is replaced with a
selection from the indicated group, provided that the
15 normal valency of the designated atom is not
exceeded, and that the subs ti tution results in a
stable compound For example when a substitutet is keto
(i.e., =O), then 2 hydrogens on the  atom are
replaced. Examples of such substituents are as
follows: halogen, nitro, amino, cyano ,
trifluoromethyl. C1-6alkyl. alkenyl, alkynyl, It
aloalkyl, alkoxy,  hydroxy. alkylhydroxy. carbonyl.
-CH(OH)CH3, -ClIhNH-alkyl-OH, alkyl-(OH)CH3, -CH2- 20
phenyl-(OCH3)2, -Oalkyl, -OCH3, -0phenyl, -OCOal-kyl,
-NI-ICHO, -N-(alkyl)-CHO. -Nalkyl,  NH-CO-amino,
-N-(alkyl)-CO-amino, NH-COalky], -N-(alkyl)-COalky],
-carboxy. -amidino, - CO-amino, -CO-alkyl, -CO2alkyl,
mercapto, -Salkyl, SCE2furanyl, -SO(alkyl),
-SOz(alky)), - SO2-amino, -alkylsul-fonylamino,
phenyl, anisole, dimethoxyphenyl, trimethoayphenyl,
halophenyl, eycloalkyl, heterocycly],
-alkyl-NH-cycloalkyl, -alkyl-NH-heterocyclyl,
-alkyl-NH 25 alkyl-OH, -C(=Q)OC(CkI3)3, -N(CH3)2,
N(CH2CH3)2, -alkyl-NH-alkyl- heterocyclyl,
-alkyl-aryl.  - -methyl-phenyl, alkyl-polycyclyl,
alkykamino, alkyl-hydroxy, -CH2NH-alkyl-heterocyclyl,
- CH2NIICH2Cf(CH3)2 0 0 NOV 2006  -17 If the selection
is attached to a ring the substituents could also be
selected from:  vicinal -O(alkyl)O-, vicinal
-OC(haloalkyl)O-, vicinal -CH2O(alkyl)D-, vicinal
-S(alkyl)S- and -O(alkyl)S-. 5 A variety of compounds
in the present invention may exist in particular
geometric or  stercoisomeric forms. The present
invention takes into account all such compounds,
including  



cis- and trans isomers. R- and S- enantiomers,
diastereomers, (D)-isomers, (L)-isomers, the  racemic
mixtures thereof, and other mixtures thereof, as being
covered within the scope of this 10 invention.
Additional asymmetric carbon atoms may be present in a
substituent such as an alkyl  group. All such isomers,
as well as mixtures thereof, are intended to be
included in this  invention. The compounds herein
described may have asymmetric centers. Compounds of
the  present invention containing an asymmetrically
substituted atom may be isolated in optically  active
orracemic forms. It is well known in the art how to
prepare optically active forms, such as 15 by
resolution of racemic forms or by synthesis from
optically active starting materials. When  required,
separation of the racemic material can be achieved by
methods known in the art. Many  geometric isomers of
olefins, C=N double bands, and the like can also be
present in the  compounds described herein, and all
such stable isomers are contemplated in the present
invention. Cis and trans geometric isomers of the
compounds of the present invention are 20 described
and may be isolated as a mixture of isomers or as
separated isomeric forms. All chiral,  diasiereomeric,
racemic forms and all geometric isomeric forms of a
structure are intended,  unless the specific
stereochemistry or isomeric form is specifically
indicated. When a bond to a substituent is shown to
cross a bond connecting two atoms in a ring, 25 then
such substituent may be bonded to any atom on the
ring. When a substituent is listed without  indicating
the atom via which such substi tuent is bonded to the
rest of the compound of a given  formula, then such
substituent may be bonded via any atom in such substi
tuen1. Combinations of  substituents and/or variables
are permissible only if such combinations result in
stable compounds.  30 0 0 NOV 2096  -18 As used
herein, "alkyl" or "alkylene" used alone or as a
suffix or prefix, is intended to  include both
branched and straight-chain saturated aliphatic
hydrocarbon groups having from 1 to  12 carbon atoms
or if a specified number of carbon atoms is provided
then that specific number  would be intended. For
example "C 1.6 alkyl" denotes alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms. 5 Examples of alkyl include, but
are not limited to, methyl, ethyl, n-propyl, i-propyl,
n-butyl, i- butyl, sec-butyl, t-butyl, pentyl, and
hexyl. As used herein, "CI-5 alkyl", whether a
terminal  subs tituent or an aIkylene group linking
two substiruents, is understood to specifically
include  both branched and straight-chain methyl,
ethyl, and propyl. 10 As used herein "aikylhydroxy"
represents an alkyl group straight chain or branched
as  defined above with the indicated number of carbon
atoms with one or more hydroxy groups  



attached. One such example of alkyl hydroxy would be
-CH20FL As used herein, the term "carbocyclyl" is
intended to include both alicyclic and aromatic  15
ring structures wherein the closed ring is made of
carbon atoms. These may include fused or  bridged
polycyclic systems. CarbocycIyls may have from 3 to 10
carbon atoms in their ring  structure, and often have
3, 4, 5, and 6 carbons in the ring structure. For
example, "tom  carbocyclyl" denotes such groups as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopenta-dieneorphenyI. _ 20 As used herein, the
term "cycloalkyl" is intended to include saturated
ring groups, having  the specified number of carbon
atoms. These may include fused or bridged polycyclic
systems.  Preferred cycloalkyls have from 3 to 10
carbon atoms in their ring structure, and more
preferably  have 3, 4, 5, and 5 carbons in the ring
structure. For example, "C3-6 cycloalkyl" denotes such
25 groups as cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyL As used herein, "alkenyl" or "alkenylene"
is intended to include from 2 to 12 hydrocarbon  atoms
of either a straight or branched configuration with
one or more carbon-carbon double  bonds that may occur
at any stable point along the chain. Examples of
"C,.6alkenyl" include, but 0 8 Nov ZC05  -19 are not
limited to, 1-propenyl. 2-propenyl,1-butyny],
2-butynyl, 3-butynyl, 3-ruethyl-2-butenyl,
2-pentenyl, 3-pentenyl, hexenyl. As used herein,
"alkynyl" or "alkynylene" is intended to include from
2 to 12 hydrocarbon  5 chains of either a straight or
branched configuration with one or more carbon- carbon
triple bonds  that may occur at any stable point along
the chain. Examples of allrynyl include but are not
limited to eLhynyl, l-propyny], 2-propynyl, 1-butynyl,
2-butynyl, 3-butynyl, As used herein, the term
"alkylcycloalkyl" is intended to mean an alkyl
attached to the  10 formula atom modified with a
cycloalkyl. Examples of alkylcycloalkyl include, but
are not  Jimi led to cyclopropylmethyl,
cyclopentylmethyl, cyclohexylmethyl,
cycloheptylmcthyl,  cyclopropylethyl,
cyclopentylethyl, cyclohexylethyl, cycloheptylethyl,
cyclopropy]propyl,  cyclopenty]propyl,
cyclohexylpropyl, cyclohcptylpropyI. 15 As used
herein, "cycloalkenyl" refers to ring-containing
hydrocarbyl groups having at  least one carbon-carbon
double bond in the ring, and having from 3 to 12
carbons atoms. As used herein, "eycloalkynyl" refers
to ring-containing hydrocarbyl groups having at  least
-one carbon-carbon triple bond in-the ring, and having
from 7 to 12 carbons atoms. 20 As used herein, the
tens. "aralkyl" refers to an alkyl group substituted
with an aryl group  



(an aromatic or heteroaromaric group). As used herein,
"aromatic" refers to hydrocarbyl groups having one or
more 25 polyunsaturated carbon rings having aromatic
character, (e, &. 4n + 2 delocalized electrons) and
comprising up to about 14 carbon atoms. The term
"aryl" as used herein includes 5-, 6- and 7-membered
single ring aromatic  groups that may incIude from
zero to four heteroatoms, for example, benzene, fume,
imidazole,  30 isoxazole, nicotinic, isonictinic,
oxazole, phenyl, pyrazole, pyrazine, pyridazine,
pyridine, a a NOV 2006  -20 pyrimidine, thiazole,
thiophene, triazole and the like. Those aryl groups
having heteroatoms in  the ring structure may also be
referred to as "heteroaryl" or "hetemaromatics." The
aromatic ring  can be substituted at one or more ring
positions with such substi tuents as described above.
The  term "aryl" also includes polycyclic ring systems
having two or more cyclic rings in which two 5 or more
carbons are common to two adjoining rings (the rings
are "fused rings'} wherein at least  one of the rings
is aromatic, for example, the other cyclic rings can
be cycloalicyls, cycloalkenyls,  cycloalkynyls, aryls
and/or heterocyclyls. The terms ortho, meta and pars
apply to 1.2, 1,3- and 1,4-disubstituted benzenes,
respectively.  For example, the names 1.2-din
ellryibenzeue and ortho-dimetbylbenxene are
synonymous. 10 As used herein, the term "heterocyclyl"
or "heterocyclic" or "heterocycle" refers to a ring-
containing monovalent and divalent structures having
one or more hetcroatoms, independently  seleeLed f orn
N, 0 and 5, as part of the ring structure and
comprising from 3 to 20 atoms in the  ri ngs, more
preferably 3- to 7- membered rings. Heterocyclic
groups may be saturated or 15 unsaturated, containing
one or more double bonds, and heterocyclic groups may
contain more  than one ring as in the case of
polycyc]ic systems. The heterocyclic rings described
herein may  be substituted on carbon or on a
heteroatom atom if the resulting compound is stable.
If  specifically noted, nitrogen in the heterocyciy]
may optionally he qualerni zed. It is understood  that
when the total number of S and 0 atoms in the
heterocyclyl exceeds 1, then these 20 herematoms are
not adjacent to one another. Examples of heterocyclyls
include, but are not ]irruled to, IH-indazole,
2-pyrrolidonyl, 2H, 6H-1,  5,2-dithiazinyl,
2FI-pyrrolyl, 3FI-indolyl, 4-piperidonyl,
4H-carbazole, 4H-quino]izinyl, 61:1-1,
2.5-thiadiazinyl, acridinyl, azabicyclo, azetidine,
azepane, aziridine, azocinyl, benzimidazolyl, 25
benzodioxo], benzofuranyI, benzathiofuranyl,
benzothiophenyl, benzoxazoly], benzthiazolyl,
benzotriazolyl, benzotetrazolyI, benzisoxazolyl,
benzisorhiazoly], benzirnidazalonyl, carbazolyl,  



4aH-carbazolyl, b-carbolinyi, chmmanyl, chromenyl,
cinnolinyl, diazepane,  decahydroquinolinyi,
28,6F1-1,5,2-dithiazinyl, dioxolane, furyl, 2,3-di
hydrofu ran, 2,5- dihydrofuran, dihydrofuro[2,3-b]
tetrahydrofaran, foranyl. furazanyl, homopiperidinyl,
30 imidazolidine, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolenyl, indolinyl, - -
----------------- - - ---- 8 8 NOV 2aa6  -21
indolizinyl. indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindo]y],
isoquinolinyl, isothiazoIyI, isoxazolyl, morpholinyl,
naphthyridinyI, ocrahydroisoquinolinyl,  oxadiazolyl,
1.2,3-oxadiazolyl,
1,2,4-oxadiazolyl.1,2,5-oxadiazolyI,
1,3,4-oxadiazo}yl,  oxazolidiny], oxazolyl, oxirane,
oxazolidinylperimidinyl. phenanthridinyl. phenanduo]
inyl, 5 phenarsazinyl. phenaziny], phenothiazinyl.
phenoxathiinyl, phenoxazinyl, phthalazinyl,
pipcrazinyl, piperidinyl, pleridinyI, piperidonyl,
4-piperidonyl, purinyl, pyranyl, pyrrolidinyl.
pyrroline. pyrrolidine, pyraziny], pyrazolidinyl,
pyrazolinyl, pyrazoly], pyridazinyl,  pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl,
N-oxide-pyridinyl, pyridyl,  pyritrudinyI,
pyrrolidinyl, pyrrolinyl, pyrrolyl, pyridine,
quinazolinyl, quinolinyl, 41-I I0 quinolizinyl,
quinoxalinyl. quinuclidinyl, carbolinyl,
tetrahydrofuranyl, tetrahydroquinoline,
tetrahydroisoquinolinyl, thiophane,
thiotetrahydroquinolinyl, 6H-1,2,5-thiadiaziny],
1,2,3- thiadiazolyl,1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienthicnyl,
thiazolyl,  thienyl, thienothiazuly], lhienooxazolyl,
thienoimidazolyl, thiopheneyl, thiirane, triazinyl,
1,2,3- triazolyl, 1,2,4-triazolyl, I,2,5tnazoly],
1,3,4-H azoly], xanthemyl. 15 The terms ` polycyclyl"
or'polycyclic group" refer to two or more rings (for
example,  cycloalkyls, cycloalkenyls, cycloalkyny]s,
aryls and for hetcrocyclyls) in which two or more
carbons are common to two adjoining rings, for
example, the rings are "fused rings." Rings that -
are. joined through non-adjacent atoms are termed
"bridged" rings. Each of-the rings.of the . 20
polycycle can be substituted with such substiments as
descri bed above, as for example, halogen,  alkyl,
aralkyl. alkenyl, alkynyl, cycloalkyl, hydroxyl,
amino. nitro, sulfhydryl, imino, amido,  carbonyl,
carboxyl, ether, alkylthio, sulfonyl, ketone,
aldehyde, ester, a heterocyclyl, an aromatic  or
heteroaro nnhc moiety, -CF3, - N. or the like.
Examples of such bridged heterocyclyls include
quinuclidine, diazabicyclo[2.2.1]heptane and
7-oxabicyclo[2.2.11heptane, subslituted piperazine.
25 As used herein, the term "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, heteroary], aralkyl,
or hetcroaralkyl_ Example of the amino group  include,
but are not limited to NHz, mcthylamine, ethylamine,
dimethyl an dne, diethylamine, 30 propylamine,
benzylamine and the like. --- - - --------------- - --
---------- Q a NOV 2606  -22 As used herein, the term
"amido" is art-recognized as an anuno-substi tuted
carbonyl and  includes a moiety that can be
represented by the general formula 0 R  ~LNr  I  R'  5
wherein R and R' are each independently represented by
but not limited to hydrogen, alkyl, cycloalkyl,
alkenyl, aryl, heteroaryl, heterocyclyl, aralkyl, or
heteroara]kyl, or R and R' may form  a ring As used
herein, "alkoxy" or "alkyloxy" represents an alkyl
group as defined above with  ID the indicated number
of carbon atoms attached through an oxygen bridge.
Examples of alkoxy  include, but are not limited to,
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, t- botoxy, n-pentoxy, isopentoxy,
cyclopropyimethoxy, allyloxy and prop argyloxy.
Similarly,  "alkylthio" or "thioaikoxy" represent an
alkyl group as defined above with the indicated number
of carbon atoms attached through a sulphur bridge. 15
As used herein, the term "acyl" refers to groups of
the of the general formula-C(=fl)-R,  wherein R is
hydrogen, hydroc d yl radical. Examples of acyl
groups-include, but are not limited  to acetyl,
propionyl, benzoyl, phenyl acetyl. 20 As used herein,
the term "carbonyl" is art recognized and includes
such moieties as can be  represented by the general
formula: 0 0  X-R , or -X-JLR' wherein Xis a bond or
represents an oxygen or sulfur, and R represents a
hydrogen, an alkyl, an - alkenyl, -(CH2)m-R" or a
pharmaceutically acceptable salt. R' represents a
hydrogen, an alkyl, an 25 alkenyl or -(C] Iz)m R",
where m is an integer less than or equal to ton, and
R" is alkyl,  cycloalkyl, alkenyl, aryl, or
heteroaryl. Where Xis an oxygen and R and R' is not
hydrogen, the  formula represents an "ester". Where
Xis an oxygen, and R is as defined above, the moiety
is 



- - - ---------------- - -------------- - 0 8 NOV 2006
-23 referred to herein as a carboxyl group, and
particularly when R' is a hydrogen, the formula
represents a "carboxylic acid." Where Xis oxygen, and
R' is a hydrogen, the formula represents  a "formate."
In general, where the oxygen atom of the above formula
is replaced by sulfur, the  formula represents a
"thiolcarbonyl" group, Where X is a sulfur and R and
R' is not hydrogen, 5 the formula represents a
"rhiolester." Where X is sulfur and R is hydrogen, the
formula represents  a "thlolcarboxyiic acid." Where X
is sulfur and R' is hydrogen, the formula represents a
"Lhiolformate." On the other hand, where Xis a bond,
and R is not a hydrogen, the above formula  represents
a "ketone' group. Where Xis a bond, and R is hydrogen,
the above formula is  represents an "aldehyde" group.
10 As used herein, the term "sulfonylamino" is
art-recognized and refers to a moiety that can  be
represented by the general formula: D  I --N-S-R'  I
II  R D wherein R and R' are each independently
represented by but not limited to hydrogen, alkyl,  15
cycloaikyl, alkeuyl, aryl, heteroaryl, heterocyclyl,
aralkyl, or hctemaralkyl. As used herein, the term
"sulfonyl" is art-recognized and refers to a moiety
that can be  represented by the genera] formula: 0  11
-S-R 11  20 ^  wherein R is represented by but not
limited to hydrogen, alkyl, cycloalkyl, aikenyl, aryl,
heteroaryl, aralkyl, orhetcroaralkyl_ As used herein,
"halo" or "halogen" refers to fluoro, chloro, brorno,
and iodo_ 25 "Counterion" is used to represent a
small, negatively charged species such as chloride,
bromide,  hydroxide, acetate, sulfate, tosylate,
benezensulfonate, and the like. 



-- - --------- 0 a NOV 2006  -24 As used herein,
"haloalky]" is intended to include both branched and
straight-chain  saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms,
substituted  with 1 or more halogen (for example -C FW
where v=1 to 3 and w=1 to (2v+1)). Examples of 5
haloalkyI include, but are not limited to,
trifluoromethyl, trichloromethyl, pentafluerocthyl,
pcnsachloroethyl. 2,2,2-trifluoroelby],
2,2-difluoroethyl, heptafluoropropyl. and
heptachloropropyI. "Haloalkoxy" is intended to mean a
halealkyl group as defined above with the  indicated
number of carbon atoms attached through an oxygen
bridge; for example  trifluoromethoxy,
pentafluoroethoxy, 2.2,24rifhroroethoxy, and the like.
"Haloalkyllhio" is 10 intended to mean a haloalkyl
group as defined above with the indicated number of
carbon atoms  attached through a sulphur bridge. As
used herein, the phrase-protectingprolecting group"
means temporary substituenLs  which protect a
potentially reactive functional group from undesired
chemical transformations.  15 Examples of such
protecting groups include esters of carboxylic acids,
silyl ethers of alcohols. and acetals and kelals of
aldehydes and ketones respectively. The field of
protecting group  chemistry has been reviewed (Greene.
T.W.; Wuls, P_G.M Protective Groups as Organic
Synthesis, 3`a ed_; Wiley- New York, 1999). 20 As used
herein, "pharmaceutically acceptable" is employed
herein to refer to those  compounds, materials,
compositions, endlor dosage forms which are, within
the scope of sound  medical judgment, suitable for use
in contact with the tissues of human beings and
animals  without excessive toxicity, irritati on,
allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio 25
As used herein. "pharmaceutically acceptable salts"
refer to derivatives of the disclosed  compounds
wherein the parent compound is modified by making acid
or base salts thereof.  Examples of pharmaceutically
acceptable salts include, but are not limited to.
mineral or organic  acid salts of basic residues such
as amines; alkali or organic salts of acidic residues
such as 30 carboxylic acids; and the like. The
pharmaceutically acceptable salts include the
conventional 0 0 NOV 200&  -25 non-toxic salts or the
quaternary ammonium salts of the parent compound
formed, for example,  From non-toxic inorganic or
organic acids. For example, such conventional
non-toxic salts  



include those derived from inorganic acids such as
hydrochloric, phosphoric, and the like; and the  salts
prepared from organic acids such as lactic, maleic,
citric, benzoic, methanesulfonic, and the  5 lilte.
The pharmaceutically acceptable salts of the present
invention can be synthesized from  the parent compound
that contains a basic or acidic moiety by conventional
chemical methods.  Generally, such salts can be
prepared by reacLing the free acid or base farms of
these compounds 10 with a stoichiometric amount of the
appropriate base or acid in water or in an organic
solvent, or  in a mixture of the two; generally,
nonaqueous media like ether, ethyl acetate, ethanol,
isopropanol, or acetonitrilc are used. As used herein,
"in vivo hydrolysable ester" means an in vivo
hydroysahle (or cleavable)  15 ester of a compound of
the formula (1) that contains a carboxy or it hydroxy
group. For example  amino acid esters, C14
alkoxymethyl esters like methoxymethyl;
CI.6alkanoyloxymethyl esters  like pivaloyloxymethyl;
C3.gcycloalkoxycarbonyloxy Cr-calkyl esters like 1
cyclohexylcarboayloxyethyl, aeeroxymethoxy, or
phosphoramidic cyclic esters. 20 As used herein
"stable compound' and "stable structure" are meant to
indicate a  compound that is sufficiently robust to
survive isolation to a useful degree of puuty from a
reaction mixture, and formulation into an efficacious
therapeutic agent. The anti-cancer treatment defined
herein may be applied as a sole therapy or may
involve.  25 in addition to the compound of the
invention, conventional surgery or radiotherapy or
chemotherapy. Such chemotherapy may include one or
more of the following categories of anti- tumor
agents: (I) antiproliferativelantineoplasticfDNA
damaging drugs and combinations thereof, as used  in
medical oncology, such as alkylating agents (for
example cis-platin, carboplatin, 30 cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan
andnit osoureas); ---------- --- 0 0 NOV 2006 -26-
antimetabolites (for example antifolates such as
fluoropyrimudines like 5-flu orouracil and legafur,
raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea and gemcitabine); anti tumour  antibiotics
(for example anthracyclines like adriamycin,
bleomycin, doxorubicin, daunomycin,  epirubicin,
idarubicin, mitomyein-C, dactinomycin and
milhramycin); antimitotic agents (for 5 example vinca
allcalaids like vincristine, vinblastine, vindesinc
and vinorelbine and taxoids like  taxol and taxotere);
topoisomerase inhibitors (for example
epipudophyllotoxins like eioposidc  and eeniposide,
amsacrine, topotecan, irinotecan and camptoihecin) and
cytodifferentiating agents  



(for example All-trans retinoic acid, 13-cis retinoic
acid and fearetinidc); (ii) cytostatic agents such as
aniioestrogens (for example tamoxifen, toremifene,
raloxifene,  10 droloxifene and iodoxyfene), oestrogen
receptor down regulators (for example fulvestrant),
antiandrogens (for example bicalutamide, flutamide,
nilutamide and cyproeerune acetate), LBRH  antagonists
orLHRH agonises (for example goserelin, leuprorelin
and buserelm), progestogens  (for example megestrol
acetate), aromatase inhibitors (for example as
anastrozole, Ietrozole,  vorazole and exemestane) and
inhibitors of Scc-reductase such as finasteride; 15
(iii) agents which inhibit cancer cell invasion (for
example metalloptoteinase inhibitors like  marimastat
and inhibitors of urokinase plasminogen activator
receptor function); (iv) inhibitors of growth factor
function, for example such inhibitors include growth
factor  antibotlies, growth factor receptor antibodies
(for example the anti-erbb2 antibody trastozumab
[Herceptin"m] and the anei-erbbi antibody celuximab
[C225)) , famesyl transferase inhibitors, 20 tyrosine
kinase inhibitors and serinelthreonine kinase
inhibitors, for example inhibitors of the  epiderrna]
growth factor family (for example EGER fa mil y
tyrosine kinase inhibitors such as N-
(3-chloro--fluorophenyl)-7-methoxy-6-(3-morpholinoprop
oxy)quinazolin-4-amine (gefrtinib,  AZD1839), N-(3-c
thyny]phcnyl)-6,7-bis(2-mcthoxyethoxy)quinazolin-4-ami
ne (ado tin ib.  WI--774) and
6-acrylamido-N-(3-chloro1l-IIuorophenyl)-7-(3-morpholi
nopropoxy)quinezolin-4 25 amine (Cl 1033)), for
example inhibitors of the platelet derived growth
factor family and for  example inhibitors of the
hepatocyte growth factor family; (v) antiangiogenic
agents such as those which inhibit the effects of
vascular endothelial  growth factor, (for example the
anti-vascular endothelial cell growth factor antibody
bevacizumab [Avnsti n1], compounds such as those
disclosed in published International Patent 30
Applications WO 97/22596, WD 97130035, WO 97132856 and
WO 98113354) and compounds ----- ------- -----  0 0
Nov 2006  -27 that work by other mechanisms (for
example Enomide, inhibitors of integrin cLv03 function
and  angiostatin); (vi) vascular damaging agents such
as CombretastaLin A4 and compounds disclosed in
Inlemarional Patent Applications WO 99102166, WO
00140529, WO 00141669, WO 01192224,  5 WO 02104434 and
WO 02108213; (vii) antisense therapies, for example
those which are directed to the targets listed above,
such as  ISIS 2503, an anti-ra_s antisense; (viii)
gene therapy approaches, including for example
approaches to replace aberrant genes such  



as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT
(gene-directed enzyme pro-drug 10 therapy) approaches
such as those using cytosine deaminase, thymidine
kinase or a bacterial  nitroreductase enzyme and
approaches to increase patient tolerance to
chemotherapy or  radiotherapy such as multi-drug
resistance gene therapy; and (ix) immunotherapy
approaches, including for example ex-vivo and in-vivo
approaches to  increase the immunogenicity of patient
tumour cells, such as uansfection with cytoltines such
as  15 interleukin 2, interieukin 4 or
granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using
transfected immune cells such as cytokine-transfected
dendritic cells, approaches using cytolane-transfected
tumour cell lines and approaches using.
anti-idiotypic antibodies. Such conjoint treatment
maybe achieved by way of the simultaneous, sequential
or - 20 separate dosing of the individual components
of the treatment. Such combination products  employ
the compounds of this invention Compounds of the
present invention maybe administered orally,
parenteral, buccal,  vaginal, rectal, inhalation,
insufflation, sublingually, intramuscularly,
subcutaneously, topically,  25 intranasally,
intraperitoncally, intathoracially, intravenously,
epidurally, intrathecally, intracerehroventricularly
and by injection into the joints The dosage will
depend on the route of administration, the severity of
the disease, age and  weight of the patient and other
factors normally considered by the attending
physician, when  determining the individual regimen
and dosage level as the most appropriate for a
particular 30 patient. 38 NOV 2096  -28 An effective
amount of a compound of the present invention for use
in therapy of  infection is an amount sufficient to
symptomatically relieve in a warn-blooded animal,
particularly a human the symptoms of infection, to
slow the progression of infection, or to reduce in
patients with symptoms of infection the risk of
getting worse 5 For preparing pharmaceutical
compositions from the compounds of this invention,
inert,  pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations
include  powders, tablets, dispersible granules,
capsules, cachets, and suppositories. A solid carrier
can be one or more substances, which may also act as
diluents, flavoring  agents, so]ubilizers, lubricants,
suspending agents, binders, or tablet disintegrating
agents; it can  10 also be an encapsulatinginaterial.
In powders, the carrier is a finely divided solid,
which is in a mixture with the finely  



divided active component- In tablets, the active
component is mixed with the carrier having the
necessary binding properties in suitable proportions
and compacted in the shape and size desired. For
preparing suppository compositions, a low-melting wax
such as a mixture of fatty  15 acid glycerides and
cocoa butter is first melted and the active ingredient
is dispersed therein by,  for example, stirring. The
molten homogeneous mixture is then poured into
convenient sized  molds and allowed to cool and
solidify. Suitable carriers include magnesium carbon
ale, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low- - 20 melting
wax, cocoa butter, and the like Some of the compounds
of the present invention are capable of forming salts
with various  inorganic and organic acids and bases
and such salts are also within the scope of this
invention.  For example, such conventional non-toxic
salts include those derived from inorganic acids such
as hydrochloric, phosphoric, and the like; and the
salts prepared from organic acids such as lactic,  25
malefic, citric, benzoic, methanesulfonic,
trifluoroacetate and the like. In one embodiment a
compound of the formula (1) or a pharmaceutically
acceptable salt  thereof for the therapeutic treatment
(including prophylactic treatment) of mammals
including  htmrans, it is normally formulated in
accordance with standard pharmaceutical practice as a
pharmaceutical composition. a 8 NOV 2006  =29 In
addition to the compounds of the present invention,
the pharmaceutical composition of  this invention may
also con Lain, or be co-administered (simultaneously
or sequentially) with, one  or more pharmacological
agents of value in treating one or more disease
conditions referred to  herein. 5 The term composition
is intended to include the formulation of the active
component or a  pharmaceutically acceptable salt with
a pharmaceutically acceptable carrier. For example
this  invention may be formulated by means known in
the art into the form of, for example, tablets,
capsules, aqueous or oily solutions, suspensions,
emulsions, creams, ointments, gels, nasal  sprays,
suppositories, finely divided powders or aerosols or
nebulisers for inhalation, and for 10 parenleral use
(including intravenous, intramuscular or infusion)
sterile aqueous or oily solutions  or suspensions or
sterile emulsions. Liquid form compositions include
solutions, suspensions, and emulsions. Sterile water
or  water-propylene glycol solutions of the active
compounds maybe mentioned as an example of  liquid
preparations suitable for parenteral administration.
Liquid compositions can also be 



15 formulated in solution in aqueous polyethylene
glycol solution. Aqueous solutions for oral
administration can be prepared by dissolving the
active component in water and adding suitable
colorants, flavoring agents, stabilizers, and
thickening agents as desired_ Aqueous suspensions for
oral use can be made by dispersing the finely divided
active component in water together with a  viscous
material such-as natural synthetic gums, resins,
methyl cellulose, sodium carboxymethyl  20 cellulose,
and other suspending agents known to the
pharmaceutical formulation art_ The pharmaceutical
compositions can be in unit dosage form. In such form,
the  composition is divided into unit doses containing
appropriate quantities of the active component.  The
unit dosage form can be a packaged preparation, the
package containing discrete quantities  of the
preparations, for example, packeted tablets, capsules,
and powders in vials or ampoules. 25 The unit dosage
form can also be a capsule, cachet, or Tablet itself,
or it can be the appropriate  number of any of these
packaged forms. Compounds of formula (I) have been
shown to inhibit checkpoint kinase activity in vitro.
Inhibitors of checkpoint kinase have been shown to
allow cells to progress inappropriately to the
metaphase of mitosis leading to apoptosis of effected
cells, and to there fore have anti 30 proliferative
effects. Therefore it is believed that the compounds
of formula (1) may be used for 88 NOV 2005  -30 the
treatment of neoplastic disease. Hence compounds of
formula (1) and their salts are expected  to be active
against neoplastic disease such as carcinoma of the
brain, breast, ovary, lung, colon,  prostate, skin or
other tissues, as well as leukemias and lymphomas,
tumors of the central and  peripheral nervous system,
and other tumor types such as melanoma, sarcomas,
fibrosarcoma and 5 osteosarcoma. In addition,
compounds of formula (I) are also expected to be
useful for the  treatment other proliferative
diseases. It is expected that the compounds of formula
(1) would  most likely be used in combination with a
broad range of DNA damaging agents but could also  be
used as a single agent Generally, the compounds of
formula (1) have been identified in one or both assays
10 described below as having an IC50 value of 100
miciomolar or less. For example compound of  example 2
has an IC5o value of 10 nM. Checkpoint Kinase I Assay:
This in vitro assay measures the inhibition of CHKI
ldnase  by compounds. The kinase domain is expressed
in baculovirus and purified by the GST Lag.  Purified
protein and biotinylated peptide substrate (Cdc25C) is
then used in a 384 well automated 15 Scintillation
Proximity Assay (SPA). Specifically, peptide, enzyme
and reaction buffer are  mixed and aliquoted into a
384 well plate containing dilution series of compounds
and controls.  



Cold and hot ATP are then added to initiate the
reaction. After 2 hours, a SPA bead slurry,  CsCl2 and
EDTA are added to stop the reaction and capture the
biotinylated peptide. Plates are  then counted
on-a.Topcounk Data is analyzed and IC56s determined
for individual compounds. 20 Abrogation Assay. This
cellular assay measures the ability of CFIKI
inhibitors to  abrogate the DNA-damage induced G21M
checkpoint Compounds active against the enzyme (c  2
uM) are tested in the cellular assay. Briefly HT29
cells (colon cancer cell line, p53 null) are  plated
in 96 well plates on day 1. The following day, cells
are treated with camptothecin for 2  hours to induce
DNA damage- After 2 hours, camptothecin is removed and
cells are treated for 25 an additional 18 hours with
test compound and nocodazole, a spindle poison that
traps in cells in  mitosis that abrogate the
checkpoint. Cells are then fixed with formaldehyde,
stained for the  presence of phosphohistune H3, a
specific marker for mitosis and labeled with Hoechst
dye so  that cell number can be measured. Plates are
scanned using the Mitotic Index protocol on the  Array
Scan (Cellomics)_ As a positive control for
abrogation, 4 mM caffeine is used. 0 8 NOV 2006  -31
Compounds are tested in a 12-point dose response in
triplicate, Data is analyzed and ECSgs  determined for
individual compounds. The compounds of the present
invention can be prepared in a number of ways well
known  5 to one skilled in the art of organic
synthesis. The compounds of the present invention can
be  synthesized using she methods described below,
together with synthetic methods known in the art  of
synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art.  Such methods
include, but are nor limited to, those described
below. All references cited herein  are hereby
incorporated in their entirety by reference, 10 The
novel compounds of this invention may be prepared
using the reactions and  techniques described herein-
The reactions are performed in solvents appropriate to
the reagents  and mated als employed and are suitable
for the transformations being effected. Also, in the
description of the synthetic methods described below,
it is to be understood that all proposed 15 reaction
conditions, including-choice of solvent, reaction
atmosphere, reaction temperature,  duration of the
experiment and workup procedures, are chosen to be the
conditions standard for  that reaction, which should
be readily recognized by one skilled in the art. It is
understood by one  skilled in the art of organic
synthesis that the functionality present on various
portions of the  molecule must be compati ble with-the
reagents and reactions proposed. Such-restrictions to
the 20 substituents, which are not compatible with the
reaction conditions, will be readily apparent to  



one skilled in the art and alternate methods must then
be used. The starting materials for the examples
contained herein are either commercially available  or
are readily prepared by standard methods from known
materials. For example the following  25 reactions are
illustrations but not limitations of the preparation
of some of the starting materials  and examples used
herein. General procedures for making the compounds of
the invention is as follows; ----- - - ---- ---
---------- ------- Q S Nov 2036  -32 The lust of these
procedures initiates from a common intermediate- This
intermediate 2- aminothiophene core is produced by a
one-pot Gewald synthesis from reaction of
cyanomethylacetate with various benzaldehydes and
elentental sulfur under basic conditions  shown below
in Scheme I_ NG'CO2Me Me  R50CHO ' S NH2  TEA or
Hunig's Base 5 Cj, 5 IMF R  Scheme I If not
commercially available, the corresponding
benzaldehydes could be synthesized  using some or all
of the transffotmations described in Scheme II. Hux
^^ cozMe otnan CHO  C ~ Ho; Rst7 toluene R~  IJMF 10
-7B C  Scheme II Compounds of Formula (1) can then be
synthesized from the general synthetic methods
described below in Schemes III-DC. The first general
method shown in Scheme III involves a  15 Weinreb
amide formation from reaction of either the
tdchTorbacetyl-praiected of free'urea with  an amino
aluminate organomeiallic complex o Re  



Ome GNYCC6 My R'-1~-I !A2 q Ft1  O NH Al1Aeg THF R 7NF
a' NH2  R NHS  MEDH OC1a  NH R Schema III 0 S NOV 2006
-33 An alternate method for the generation of similar
compounds is described in Scheme N.  This genera'
route uti lizes the same starting 2-aminathiophene
ester from Scheme III but amide  bond formation is
executed from the reaction of the corresponding
carboxylic acids with various  amines. A variety of
coupling agents can be used to effect this
transformation including EDCI, 5 DIC, BOP, and HATU
under standard coupling methods very familiar to those
practicing and  trained in the art of organic
synthesis. Generation of the final primary urea is
then performed  using a simple two-step reaction with
trichloroacetylisocyanate followed by cleavage with
ammonia in methanol 0  OMe 3N NaOH H RI-P1H R  Me NH',
1a IT nr6O~Rtide NH  W DMF R5  ~NYeci, Fie O Ae NH,
NH MGOH NH  THF C Q3 WP Y 10 H Woror 0~_NH2 Scheme N
As shown in the following Schemes V-VII, the anode
product formed prior to urea  generation in Scheme N
can be used as a common intermediate for the formation
of various 



15 substituted urcas where R4 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 various substituted secondary
ureas where R is selected  from OH, optionally
substituted carbocyclyl, optionally substituted
hetemcyclyl, or optionally  substituted C1-6alkyl. 20
0 a ------ Nov 2066  ! -34 5tI R2 R4 f a  t=C===N N
RI NH'  R$D- NH2 n5a '  Scheme V ;R2 Na tj Ra  Rz
~Ell NH2 As t ^ME. reflex R50- NH H  5 Scheme VI R2 k2
CDI R~ tielh lamina R'  hyrdc* 1 mine hydrochloride Rs
- NH  R56~ NH2 7HF AH ryH  Scheme VII 10 An additional
general process presented in this invention involves
an improvement on the  construction of general
compounds with formula (I). The method, which employs
a Suzuki  Coupling of a 5-bromothiophene intermediate
as its key transformati on, is shown in Scheme  VIII.
This method allows for increased diversity much later
in the synthesis and is amenable to  parallel
combinatorial methods of organic synthesis.
Commercially available 2-amino 



15 thiophene-3-carboxylic acid methyl ester is
protected as the trichloroacetyl urea, followed by
selective bromination at the 5-position with bromine
in acetic acid. Removal of the protecting  group with
ammonia in methanol, followed by Weinreb amidation
yields the common  intermediate. Standard Suzuki
reaction conditions are then employed to finally
generate the  target compounds 0 6 NOV 2006  -35 o j7
hie p~'qe  O ' ^ Ac M ryF~y - NH2 THE ei 6r2 4l ,G
McDFt H C ;j a ~ R2 Pd(P[iP) ^  ~~~~II~_ F14PIi
ArE(ON}2 Ft'  H NH ~ CsQC709  ~e NH, THE 8 HI
dwxenelwaker RsD  Oaf  NH, Scheme YM  5 If the final
compound generated from any of the above-mentioned
methods or schemes  has a protecting group on nitrogen
(in particular a carbamate) or oxygen (in particular
an ether or  ester) present anywhere on the molecule
standard methods of removal can be utilized to
generate  final compounds. Shown in Scheme IX is the
general method used for the deprotecdon of a tert- 10
butoxycarbonyl carbamate to yield the secondary amine
product (R? XNHM3) as the corresponding hydrochloride
or trifluoroacetate salt. Cleavage of methyl ethers to
phenols (nor  shown) is affected by reaction with
boron tribromide in methylene chloride. Both of these
methods are very familiar with those trained in the
art of organic synthesis. f ~Ra HCI x- NR9  Boc hoxane
i+l H  RI o RT 



Rs NH TFA R5 H  a CH2CI2 R 15 C H H  Scheme IX -
------ - ------ 0aP+QV2D5  -36 Examples.  Table I LCMS
1UPAC Name Er. (M+1, 'H NMR (drOMSO Mean a is  f ar
APC! unless staled otherwise) (Scheme]  detection}
eOd; 7.55(d, 2H), 7.45(s, I H)  [art-butyl 3-1[(2-
7A5(d, 2H), 4.35(m, 2H),
[(aminacarbonyl)amino]-5-(4-[2- 3.90(m, 3H), 3.60(m,
2H),  (dlethylamIno)ethoxy]phenyl}-3- 1 560 3.30(m,
4H), 2.95(dd, 2H), ]YI
thionyl)carbonyl]amino)plperldlne-1- 2.10(m,
1H),1.80(m, 1H),  carboxylale lrifluoroacetate
l.50(tn, 2H), 1.40(s, 9H), 1.35(1,  fiH
2-[(aminocarbonyl)am ino]-5-(4-I2
(dielhylamino)elhoxy]phenyl}N- 2 460 III
piperidin-3-yllhlophene-3-cat-boxamide
trifluoroacelale  2-[(aminocarbanyl)amino]-5-(3-[2-
(die hylamino)ethoxy]phenyl}.N- 3 460 III  iperi d
in-3-ylthlophene-3-carboxarrmid trifluoroace late
1.76-1.49 (m, 2H), 1.93 (hrs,  2H), 2.85 (t 2H), 3.16
(s, 1 H),  2-[(aminocarbonyl)aminol-5-(4- 3.22 (brd,
111) 331 (brd, 1H), melhox lien I N- 35 3.77 (s, 3H),
4.11 (brs, 1 H),  YP Y }arnide 3 4 375 6.97 (d, 2H,
.k8.59 Hz), 7.45  yl]lhiophene 3-c arboxamide (d, 2H,
J-B.59 Hz), 7.58 (s, 1H), 



8.02 (d, iii), J=7.33 Hz), 6.65  h rs. 2 10.81 (s, 1 H
McOD; 7.65(d, 1H), 7.30(dd, tert-butyl 3-1[(2- 211),
7.20(s,1H), 6.90(d, 1 H),
[(aminocarbonyl)amina]-5-[3-[2- 4.35(m, 2H), 3.90(m,
2H),  (diethylamino)ethoxy]phanyl)3- 5 560 3.60(m,
2H), 3.30(m, 4H), Ifl
thienyl)carbonyi]amina}plperldine-l- 3.00(m, 2H),
2.1O(m, 1 H),  carboxylale trlfIuoroacesato 1.00(m, 1
H), 1.50(m, 2H),  1.45 s, 9H 1.40(1, 6H eOD; 7.52(d,
2H), 7.49(s, 1H)  2-[(arainocarbonyl}amino] 5-f4-[2-
7.01(d, 2H), 4.35(m, 2H),  (diethylamina
lhoxY]Phcny!)-N- 6 460 3.60(m, 2H), 3.48(m, 1H), RI
piperidin-4-yllhlaphene 3-carboxamide 3.42(m,
2H),-3.33(y, 4H), 3.13(m, 2H), 2.14(m, 2H),
1.65m,2H,1.35t,6  CDCI3; 11.30(br s, IH), 7.50
2-[(aminocurbony])amino]-N-[(3R}- (d, 2H) 7.05(d, IH),
7.00 (s, azepan3-yl]-S-(4- 1 H), 6.85(d, 2H), 5.15 (s.
2H),  methoxyphenyl)thiophene3- 7 389 4-20(m,1 H),
3.80(s, 3H), 3.10 III  cerboxamide (m, 1 H), 3.00 (m,
2H), 2.80 (m, 1H), 1.80(m, 2H), 1.70(m, 3H),  1.50 m,
1H 0 8 NOV ROE  -37 McOD; 7.43(d, 2H), 6.93(d,  2H),
6.92(s, 111), 4.33(m, 2H),
N-(3-[(4-aminopiperldln-1-y!}carbonyl]- 4.27(dd, 214),
3.52(dd, 2H),  5-{4-[2-(dlethylamfno)elhoxy]phenylj- 8
460 3.32(m,1H), 3.24(q, 4H), lII 2-Ihlenyl)urca
trifluaroacetate 3.02(m, 2H),1.99(m, 111),  1.95(m, 1
H), 1.47(m, 2H),  1.27t,6H McOD; 7.61 (m, 1 H),
7.57(s,  2-[(aminocarbonyi)amina]-5-(4-[2- 1 H),
7.49(m, 1 H), 7.47(d, 2H),
(dielhylamino)elboxy]phenyl]-N-[3- 9 483 723(t,1 H),
7,03(dd, 1 H), in  



(hydroxymelhyl)phenyl]thiophene3- 6.93(4, 2H), 4.52(s,
2H),  carboxamlde tritluoroacetale (salt) 4.27(dd,
2H), 4.31(dd, 2H), 3.24(g. 4H). 1.271, 6H  W-0 D;
7.62(s, 1 H), 7.29(dd,  1H),7.24(m, 1H), 7.13(m, 1H),
2-1(amin ocarbonyl)amino]ur{3-[2
(diethylamino)ethoxyjphenyl}N- 3.87(m, IH), 4.35(dd,
2H),  Iperidin-4-yllhiophene 3-carboxamide 10 460
.59(dd, 2H), 3.(m,1 H), III  trifluoroacetale 3.40(m,
2H), 3.31(q, 4H), 3.10(m, 2H), 2.16(m, 2H),
1.83m,2H,1.341,6H  2-[(amfnocarbonyl)am1no]-N-(2- eOD;
7.38(d, 2H), 7.36(s, SF[)  melhoaminaelh1hio hene3- 11
335 6.02(d, 2H), 3.70(s. 3H), xyphenya 3.57(dd,
2H),3.10(dd, 2H),  carlwxamide d Ili  1.70 (m, 2H),
1.99 (d, 2H, J=12.08 Hz), 3.01 (q, 2H,  J=11.03 Hz),
3.35 (d, 2H,  2-[(2tminocarbonyl)am[no]-5-(4- .1=12.36
Hz), 3.76 (s, 3H), 4.01  methoxyphenyl)-N-piper[dfn-4-
12 375 (brs, I H), 6.97 (d, 2H, J=8.59 III
ylthiophene3-carboxamlde Hz),7.45 (d, 2H, J-B,04 Hz),
7.63 (s, 1 H), 8.04 (d, 1H,  J=7.07 Hz), 6.43 (d, 1 H,
J=9.10  Hz} 6.65-(d, 1 H, J=8.59 Hz), 10.91 s, 1H eOD;
9.51(x, 1 H), 8.75(d, 1H)
2-[(aminocarhonyl)amino]-5-[342- &51(m, 1H), 7.97(s,
IH),  (dielhylamino)e[hoxy]phenyl)-N- 13 454 7.93(m, 1
H), 7.35(t, 1 H), pyridin3-yllhlophene3-earboxam[de
7.29(m, 2H), 6.93(m, 1H),  influoroacetelo 4.45(dd,
2H), 3.67(dd, 2H),  3.39q,411,1.42t,6  1.76 (q, 2H),
2.04 (d, 2H,  J=12.38 Hz), 277 (hrd, 3H),
2-[(aminocarbony9amino)-5.{4.. 3.08 (q, 2H), 3.4H (d,
2H,  



methoxyphenyl)-N-(1-melhylpiperldin- 14 389 .1=11.62
Hz), 3.76 (s, 3H), 3.96 ur
4-yl)lhlophene-3-carboxamlde (m, 111), 6.97 (d, 2H),
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] - - -------
---------- o a NOV 2aas  =38 CDC13; 11.35(br s, 1H),
7.50  2-j(aminocarbonyf}amino]-5-[4- (d, 2H), 7.15(d,
1 H), 6.95 (s,  molhoxyphenyl) N-((35)-l- 1H), 6.90(d,
2N), 5.30 [s, 2H),  15 A03 4 20{m, 2 H (d, 1M) J3 2.6,
(2.85 dd III  rnethylazcpan-3-yf}thlophene3- ( ,2 200
014,  carboxamidehydrochloride 1 K), 2. .40(m, 1 H),
2,455([ss, , 311H), 1 H, },  1.50-2.00 m, 6H McOD;
7.04(s,1 H), 7.75(m,
2-[(aminocarbonyl)amino]-5-f3-[2- 1 H), 7.63(dd, 1H),
7.35(4 2H),  (diethylamino)etoxy]phenyl}-N-[3- 7.32(m,
1H), 7.22(m, 1H),  (hydroxymethyl)phenyfllhicphene3-
16 483 7.65(s, 2H), , 692(m,1H), III carboxamlde
trlfluoroacetale (salt) 4.65(s, 2H), 4.41 (44, 2H),
3.63(44, 2H), 3.37(q, 4H),  1 A0(t 6H eOD; 7.46(d,
2H), 7.16(s, 1 H),  2-1(ammocarbonyl)amino -{4-[2-
6.95(4, 211), &26(44, 2H),
(dielhylamino)elhoxy]phenyl)-N- 17 446 3.09(m, 3H),
3.70 (m, 2H), HI pyrrclidmn-3-yllhiophens-3- 3.53(dd,
24 3.28(q, 4H),  carboxamide trifluoroacetate 2.30(m,
IH), 2.05(m, 1H),  1.29(t, 6H eO D; 9.59(x,1 H),
8.75(d,1 H  21(aminocerbanyl)amino]5-(4-[2- 8.56(d,
IH), 8.00(m, 2H),  (dielhylamino)ethoxy]phenylj-N- 18
454 .71(s, ill), 7.59(d, 2H), 7.07(d, III 



pyridin3-yllhlophene-3-carboxarnlde 2H), 4.41(dd, 2H),
3.65{dd,2H),  trifluoroacetato 3.38 4H), 1-40(t, 6
CDC13; l125(br s, 1H), 7.50
2-[(aminocarbonyf)amino]-5-(4- (d, 2H), 7.15(s, 1 H),
6.85 (d,  methoxyphenyl)-N-[(3S)-1- 19 389 2H),
6.90(m, 2H), 5.40 (s, 2H),
methylpiperldin-3-yljthfophene-3- 425(m, 1 H), 3.80(s,
3H), 2.40 cnrhoxamfde hydrochloride 2.80 (m, 4H),
2.30(s, 3H),  12.20(m, 1H), 1.50-1.90 m 3H  McOD;
7.40(s, 1H), 7.35(dd, 2-[(aminacarbonyl)emino]5-{3-[2-
.. 1 H), 7.27(dd, 1 H), 7.20(s, 1 H),  (die
lhylamino)e lh oxy] phenyl)-IMF 6.93(m, IM), 4A2(dd,
211),  hiophene3- 20 4+16 4.01(m, 3H), 3.83 (m, 2H),
Ill  pyrrolidin-3-yll 3.65(44  carboxamide
trifuaroaceiaie , 2H), .18(m, 4H),  2A4 (m,1 H),
2.18(m, i H), 1A0(t, 6H 1.22 (dd, 1 H, J1=12.30 Hr,
J2=2.53 Hz), 1.57 (d. 1 H,  J=13.14 Hz), 1.70 (brl,
2H).  195 (brs, 1H), 2.60 (q, 1H,
2-[(aminocarbonyl)amino]-5-(4- J=11.37), 2.70 (q, 1H,
J=10.61  methoxyphenyl)-N-[(3R)-piperidin3- 21 309
Hz), 3.09 (m, IN), 3.25 (m, 3H), III
y1inelhyl]lhiophene-3-carboxamide 3.77 (s, 3H), 6.97
(d, 2H, J~0.59 Hz), 7.44 (d, 2H, J=8.04  Hz), 7.58 (s,
1 H), 824 (brs, 1 H), 8.30 (brl, 1H), 8.57 (brs,  1H
10.92 s, IH  2-[(aminocarbonyl)amin o]5-(4
methoxyphenyl)-N-[(3S)-pyrrolidin3- 22 361 III  yljth
iophene3-carboxamide O 0 NOV 20OF  -39 2-[(am
inocarbonyl)amina]-_r~(4 



melhoxyphenyl)-N-[(3H)-pyrrolidin3- 23 361 771
y1Jthiophene-3-carboxamide
2-[(aminocarbonyl)amino]-N-[2- eOD: 7.37(d, 2H),
7.35(s, 1 H)  (dlmethyiamino)ethyl3-5-(4- 60(d, 2H),
3.69(s, 3H), II  methoxyphenyl)thiopheneti3 24 363
364(m, 2H), 3.29(m, 2H), carboxamide 2.91(s, 6H)
2-[(a min ocarbo nyl)amino]-N-[2
(dlethylamino)ethyl]-5{4- 25 391 III  metboxyphenyl)th
loph ene-3 Carboxamtde 6109, s,1 H; 6 9.58, br s, 1 H;
59.29.brs,1H;68.39,d,1H;
2-j(aminormrbonyl)amino]-w-[(35} 6 7.82, s,1 H; 6
7.46, d, 2H; azopan-3-yl]-5-(4 26 389 S 6.96, d, 2H; 6
436, m, 1 H;  methoxyphenyl]lhiophene 3- 5 3.77. s,
3H; S 3.29, m, IH; 6 M  carboxamido hydrochloride
3.20, m, 2H; S 3.07. m, 1 H;,3 1.98, m, 7H; S 1.84. m,
4H; S  1.59 m 1H 1.52 (m, 2H), 1.76 (bro,1 H),
2-j(aminocarbonyl)amino]-S-(4- 1.89 (bra, 1 H), 2.61
(m, 2H),  methoxyphenyl)-N-1(3R)-piperidin-3- 27 375
2.99 it, 1 3H95 (brs, 1 H), 6.97 3.76 III yl]Ihiophene
3 carboxamide (so 3 , 2H), 7.46 (d, 2H), 7.61 (s, 1
N),  7.89d, 1H 10.90 s, 1Hi  1.06 (m, 2H), 1,62 (d,
3H,  J=10_11 Hz), 2.95 (d, 2H,
2-[(aminocarbonyl)emino]-5-(4- J=12.13 Hz), 3.11 (t,
2H,  methoxyphenyl)-N-(piperidin-4- 20 389 d,i-60 Hz),
3.75 (s, 3H(, 6.90 IH
y1methyi)thiophene-3-carboxamide (d, IN J--8.59 z),
6.96 (d, 2H, J=8.S9 S9 Hz), 7. 7.444 (d, 2H, J=8.59
Hz), 7.61 (s,1H), &14 (t, 1 H.  J=55.4 Hz 10.99 s, 1H
2.02 (bit, 21j, J=5.01 Hz), 232  (dd, 211, J1=13-92
Hz, J2=6.69  



2-[(aminocerbonyl)aminaj-5-(4- Hz), 3.27 (dd, 1 H,
J1=13.77 Hz,  melhoxyphenyl)-N-pyrrolidin-3- 29 361
J2=(L95 Hz), 3.60 (brs, 1H),
ylthiophene-3-carboxamide 3.76 (s, 3H), 3.06 Mrs,1 H),
>n 6.96 (b nn, 2H), 728 (brs, 1 H),  750 (d, 2H,
J=8.84 Hz), 8.16  brs 1H,10.31 s 1 11.0(s,1 H),
7.80(d, 1H), 7.65(s,  2-[(aminocarbony[)am1no]-N-(1- 1
H), 7.45(d, 2H), &95(d, 2H),
elhylpiperidin-3-yl}5-(4- 690(br s, 2H), 3.90(m, 1H),
methoxyphenyt]thlophene-3- 30 403 3.75(s, 3N),
2.85(dd, 2H), pI carboxamide hydrochloride 2.30(m,
2H), 1.80(m, 3H),  1.70(m, 1 H),1.50(m,1 H),  13.0 m,
1H), 1.0 i, 3H 0 B Nov 2006  =4a 11.0(s, 1 H), 7.75(d,
1 H), 7.65(s,  2-[(aminocarbonyl)am[no]-N-[(35)-1-
1H), 7.45(d, 2H), 695(d, 2H),  ethylazepan-3-yg-5-(4
417 6.90(br s, 2H), 4.05(m, 1 H),
methoxyphanyl)thiophene-3- 31 3.75(s, 3H), 2.75(m,1
H), 2.40- carboxam[de hydrochloride 2.70(m, 5H),
1.B5(m, 1H), 1.40- 1.75(m. SH 0-95(t. 3H
2-[(am1nocarbonygamino]-5-(3
hydroxyphenyl)-N-piperidin-4- 32 361 III
ylthiophene-3-carboxamide 2[(nm lnocarbon yl)am
ino]-5-(4 hydroxyphenyl)-N-piperid[n-4- 33 361 111
yllhiophene-3-carboxamlde - 2-[(am lnocarbonyl)am
lno]-5-(3 methoxyphenyl)-N-piperidin-4- 34 375 III
ylthlophene-3-carboxarn de tert-butyl (33)-3-[I[2-
[(am inocurbonyl)amino]-5-(4 melhoxyphenyg-3- 35 401
111  lhienyI]carbonyi)am[n o)pyrrolidine-l  



carbox late  2-r(aminorarhonyl)aminol r(4
melhoxyphenyl)-N-pipor[din-3- 36 375 )R[  ylth
lophene-3-carhoxam ide 1.75 (m, 2H), 2,00 (d, 2H,
J=13.39 Hz), 3.10 (m, 2H), 3.43  -
2-[(aminocarbonyl)amino]-N-(1- (d, 2H, J=11.62 Hz),
3.78 (s, benaylplperldln-4-yl)-5-(4 3H) 395 (m, 1H),
4.31 (d, 2H, moth oxyphenyl)lhiophone-3- 37 465 J-4.55
Hz), 6.97 (d, 2H, J=8.59 III  carboxamlde Hz), 7.45
(d, 2H, J=L59 Hz), 7.49 (brs, 5H, J=2.27 Hz), 7.61
Cu, 1 M. 8.05 (d, I H, J=6.02 Hz)  9.65 (brs, 1H,
10.89 s,1H ter[-butyl 3-(((2- 1.39 (s, 9H), 1,46-197
(bm,  ](aminocarbnnygamino]S-(4- 4H), 2.72 (t, 2H),
3.16 (s, 2H),  meihoxyphenyg-3- 38 475 3.77 (s, 3H),
6.96 (d, 2H), 7.45 III
lhienyl]carbanyl}amino)piperidine-1- (d, 21j), 7.62
(s, 1 H), 7.85 (brs,  carbox fate 1H 8.77 d, IH), 1095
s, 1H  2-[(aminocarbonyl)amin u]-5-[4 -(2
piperldln-1-ylelhoxy)phenyl]-N-(2- 39 494
pyridln-4-ylethyl)lhiophene-3- carboxamide 2-[(am
inoca rbonyl)a m lno]S-[4-(2
piperidin-1-ylelhoxy)phenyl]-N-(2- 40 451 fu
pyridin-4-ylelhyl)lh [ophene-3 carboxamide 0 B NOV
2066  -4I 2-[(aminecarbonyl)am lno]-N-azeUdin
3-yI-5-(4-melhoxyphenyl)thiaphene3- 41 347 III
carboxamlde 1.71 (m, 1 H), 1.92 (m, 2H), 2.C4  (m,1
H), 3.33-3.11 (m, 2H),  2[(am!nocarbanyl)amlrro]S-(4-
3.62-3.45 (m, 2H), 3.76 (a, 3H), 



melhox hen 1 N- 25 6.97 (d, 2H, J=8.84 Hz), 7.45 Yp Y
I( rboxarnide 2- 42 375 d, 2H, J=6.59 Hz), 7.52 (s,
111) III  ylnmlhyl]thiophene3ca rarbaxamid 7.94 (s. 1
H), 8.47 (t, 1 H. J=5.81 Hz), 8.52 (brs, 111), 9.15
(brs,  iH 10.79 1H y1 mlrw}&( 3.78 (a, 3H), 7.01 (d,
2H), 7.52  methoxyphe yphe 2 y -pyridin-4- 43 369 (d,
2H), 7.79 (s, 1 H), 8.15 (d,  elh-3-carar 2H), 8.70
(bra, 2H), 10.62 [s, III  y[lhiophene-3 boxamide iH),
10.66 1-I), 1 H) 2,06 (m, 4H), 2.34 (brs, 2H),
2-[(am1nocarbonyl]amino]-S-(4- .12 (in, 2H), 2.67 (m,
4H), 3.76  methoxyphcnyl)- -(2-piperazin1 44 404 s,
3H), 6.97 (d, 2H, J=8.64 Hz)
ylelhyl)lhlaphene3-carboxamlde 7.44 (d, 2H, J=8.59
Hz), 7,55 (s, 1 H), 8.10 (1, 1 H. J-5.68 Hz),
10.95(s,1H)  1.37 (s, 2H), 1.46 (s, 4H), 2.37
2-[(aminocarbonyl)amino]-5{4- (brs, 4H), 2.42 (l, 2H),
3.76 (s,  melhoxyphenyl)-N-(2-piperldln-1- 45 403 3H),
694 (bra, 1 H), 6.97 (d, Mi
ylethyl]tlophene-3-carboxamlde 2H), 7.44 (d, 2H), 7.56
(1, 2H), 8.1i 1, 1H).- 10,96 (s, 1
2-[(aminocarbonyl)am lno],N-1
azahlcyclo[2.2.2]oct3-yl-5-(4 46 401 III
melhoxyphenyl) lhiophene-3 rarboxamlde
2-[(aminocaibonyl)amino]-N-(2- 3.06(t,111), 3.5(m,2H),
hydroxyethyl)S-(4- 6.54(bs,1H), 6.78-6.97(m,4H),
hydroxyphenyl)thlophene-3- 48 322
7.33(m,2H),7.49(s,iH), IIL  carboxamido 8.34(m,IH),
9.56(s,1 H), 10.9 s,IH)  1.10-1.45 (dq, 4H), 1.85 (t,
4H),  2-[(aminocarbonyl)amino]-N-(trans-4- 3.40 (brs,
1 H), 3.71 (brm, 1 H),  



hydroxycyclohexyl)S{4- 390 3.76 (s, 3H), 4,56 (bra,
Ill), m motboxyphenyl)thiophcne-3- 49 6.90 (brs,1 H),
6.95 (d, 2H),  carboxamide 7.45 (d, 2H). 7.62 [s, 1H),
7.81  d, 1H,11.03s1H 3.17 (I, 2H, J=6.44 Hz), 3.64
(m, 2H), 6.77 (d, 2H, J-0.59
2-j[aminocarbonyl)amino]S-(4- Hz), 7.31 (d, 2H, J=8.59
Hz),  hydroxyphenyl)-N-(2-pyridin-4- 50 383 7.45 (s,
IH), 7.97 (d, 2H, III ylelhyl)Ihiopheno-3-carboxamlde
J=6.32 Hz), 8.27 (s, 1H), 8.63  (d, 2H, J=6.06 Hz),
10.79 (S,  1H --------------- - - - ------ ----------
-- 0 8 NOV 2006  -42 1.34-1.56 On, 2H), 1.75 (t, 2H,
J=14.42 Hz), 1.96 (b rs, 1 H),  2.01 (d, 1 H), 2.80
(m, 3H), 3.48  A 2H, J-6.59 Hz), 3.73 (s, 6H)
2-[(aminocarbony f amino]{-(4- 3.75 (s, 3H), 5.63 (dd,
2H,  melhoxyphenyl)-N-(2-piperaz[n-1- 52 625 J1=9.34
Hz, J2=4.8O liz), 6.90 lII
ylethyl)Ihlophene.3-carboxamlde (his, IH), 6.95 (d,
2H, J=6.59 Hz), 7.21 (t, 211), 7.45 (d, 2H,  .1`8.84
Hz), 7.45 (s. 1 H), 7.66  (d, 1 H, J=7.58 Hz), 11.00
(s,  iH 3.12 (1, 2H), 3.62 (t, 2H), 3.76
2-[(aminocarbonyl)amino]5{4- (s, 31), 6.97 (d, 2H),
7.42 (d,  melhoxyphenyl)-N-(2-pyridin4- 54 397 2H),
7.49 (s, IH), 7.65 (d, 2H), In
ylethyl)thlophene-3-carboxamide 828 (s. 1H), 6.78 (d,
2H). 10.84  s 1H 3.17 (1, 2H, J-6.44 Hz), 3.64  (m,
2H), 6.77 (d, 2H, J=8.59
2.[(aminocarbonyl)amino]-5-(4- Hz), 7.31 (d, 2H,
J=6.59 Hz),  hydroxypheny{]-N-(2-pyr1d[n3- 55 383 7.45
(s,1 H), 7.97 (d, 21j, 11T 



ylethyI)!hiophene3-carboxamide J=6.32 Hz), 8.27 (s,1
H), 8.63  (d, 2H, J=6,06 Hz), 10.79 (s,  1H 2-99 (t,
2H), 3.55 (m, 2H), 3.76  2-[(aminacarbonyl]amino]
rtir(4- (s, 3H), 6.97 (d, 2H), 7.42 (d,
melhoxyphenyl)-N-(2-pyr[din3- 56 397 2H}, 7.50 (s,
1"), 7.76 (m, 1H),  ylethyl)lhiophene3-carboxamide
8.76 (d, 1 H), 8.25 (s, 1H), 6.65 (s, 7H), 8.69
(s,1H). 10.85 (s,  TH  2-[(aminocarhonyl)arnino]-5-(4-
1.44 (s, 12H), 1.63 (t, 2H),1.95
methoxyphenyl}N-(2,2,6,6- (d, 2H), 3.76 (s, 3H), 4.34
(brs,  tetramethylpiperldln-4-yl)thiophene3 Be 437
1H), 6.96 (d, 2H), 7.45 (d, 2H), 11I  carboxamido - -
.. - 7.67 (s, 1 H)'. 8.12 (m, 2H), 9.06 bd7 10. 92s,1H
2-((ami naearbonyl)a mino]-5-(2.
methoxyphenyl)-N-piperidin-4- 59 375 lII
ylthiophene-3-carboxamide 1.52(m,1I-1),1.77(m,3H),
3.25(m,2H), 3.72(m,1 H),
2-[(aminocarbonyl)amino]5-(4- 3.71(s,3H), 3.93(m,2H),
methoxyphenyl]-N-(Ietrahydroruran-2- 60 376
6.91(hd,4H,J=8.84Hz), m
ylmethyl)lhiophene-3-carboxam[de 7.39(d,2H,J 8.59Hz),
7.59(s,1H), 6.17(bs,1H),  10.91 s 1 H 1.38 (s. 9H),
1.47-1.99 (brm,  fart-butyl (3R)-3-(ff2- 6H), 3.56
(hrm, 2H), 3.74 (brm,  [(aminocarbonyl)amino]5-(4-
1H), 3.76 (s, 3H), 6.96 (d, 2H,  methoxyphenyl)-3- 62
475 J=0.59 Hz), 7.45 (d, 2H, J=6.84 Ill
thlenyl]carbonyl]amino)piperidine-l- Hz), 7.62 (s, 1
H), 7.65 (bFu,  carboxylate 1H), 8.77 (d, 1 H, J=7.56
Hz),  t0,96 s,1H l 0a NOV 2006  ;43 



3.76 (s, 3H), 4.46 (d, 2H), 6.96
2-[(aminocarbonyilamino]-S(4- (d, 2H), 7.36 (dd, 1H%
7.44 (d,  methoxyphenyl)-N-(pyridin-3- 63 383 2H),
7.61 (s, IH), 7.72 (dt, 1 H), III
yimuLhyi]Yhiophene-3-carboxamlde 0.46 (bdd, 1 H), &56
(bd,1 H),  8.77(t, 7H  tent-butyl 31{[2- 139 (s, 9H),
3.77 (s, 3N), 3.86 [(aminocarbonyl)amina]-5-(4- (m,
2H), 4.13 (t, 2H, J=7.83  methoxyphenyl)-3- 64 447
Hz), 4,61 (m, iH], 657 (d, 2H, m
thienyl]carhanyl)amino)azetidlne-l- J=684 Hz), 7.45
(d, 2H, J=&59 carboxylate Hz), 7.60 (s.1H), 6.57 (d, 1
H,  J=6.82 Hz), 10.02 s 1H  2-j(amino
carbony!]amtno]-5-(4 methaxyphcnyl)-N-(pyridin-4- 65
383 )(II  ylmethyl) Ihlophene-3-carboxamlde
2-[(aminocarbonyl)amino]-5-(4- 1.76 (m, 2H), 3.23 (s,
3H), 3.30  methoxyphenyl)-N-(3- (t, 2H), 337 (L, 2H),
3.76 (s,  meihoxypropyl)lhiophene 67 364 3H), 6.96 (d,
2H), 7.44 (d, 211), in rmrboxamide 7.57 (s, 1 H), &15
(brs, 1 H),  10.97 s,1H  2-[(aminocarbnnyl)amino]-5-(4
methoxyphenyf-N-[2-(2- 68 402 III  ie.nyl) ethyi]th
iophene.3-carboxamlde 2-j(aminocarbonyl]aminol.&(4-
3.76 (s, 3H), 4.62 (d, 2H), 6.96  methoxyphenyl)-N-(2-
(d, 1H), 6.96 (d, 2H), 7.03 (d.
thlenylmethyl)thiophene-3- 69 3as IH), 7.39 (d, 1 H),
7A3 (d, 2H), in carboxamide 7.60 (s, 1 H), 0.79 (t,
III), 10.92  s,1H
N-[3-(1,4-diazepan-7-ylcarbonyl}5-(4- 7.50 d J=&8 Hz
2H, 7.09 s IN, - methoxyphenyt)-2-thienyljurea 79 375
6.95 d J=&8 Hz 2H, 3.66 s 3H, III  -- 123-IM m 6H. - -
2-[(aminocarbonyl)amino]-N-(2- 3.27 (s, 3H), 3.37-3.51
(m, 4H), methoxyethyi]-5-(4- 71 350 3.76 (s, 3H), 6,97
(d, 2H), 7A4  methoxyphenyl)thtophene-3. (d, 2H), 7.61
(s, 1 H), 8.15.&26  carboxamide (m, IH), 10.95 (s, 1
H) 



4.61 (d, 2H, J _5.01 Hz), 6.77  (d, 2H, J4.59 Hz),
6.96 (dd,  2-[(aminocarbnnyl)aminoj-s-(4- 2H, J1=5.05
Hz, J2=3.54 Hz), hydroxyphenyl)-N-(2- 7.02 (d, 1H,
J=3.03 Hz). 732  thienylmethyIthlophene-3- 72 374 (d,
2H, J16.34 Hz), 7.38 (d, IH,  carhoxamlde J=5.05 Hz),
7.53 (s, 1 H), 8.77 (y 1H, J ms.al Hz), 9.53 (s, IH),
10.89 s, I H 0 S Nov 2005  =44 2.61 (t, 2H), 2.65 {t,
2H), 3.75  (s, 3H), 3.81 (d, 2H), 6.29 (d,
2-[(aminocarbonyl)amino]-N-{2 [(2- 1 H, J--3.03 Hz),
6.36 (dd, I H, J7~.03 Hz, J2=1.77 Hz), 6.97
Furylmeihyl]thlo]ethyl]-5-(4- 74 432 (d, 2H, J=6.64
Hz), 7.44 (d, 2H, m  melhoxyphenyl)thlophene3 JaB,84
Hz), 7,55 (s, 1 H}, 7,51 carboxamlde (hrs,1 H), 8.31
(t, 1 H. J=5. 58  Hz), 9.10 (t, 1 H, J=4.93 Hz),
70.92s1H 2-j(aminocarbonyl)amino]-5-(4- 3.50(m,2H),
3.60{m,2H),  hydroxyphenyn-N-f2-{2- 75 368 6.54(bs,1
H), 6.78-7.34(m,7H), In
lenyl)ethyl]thiophens-3-carboxamide 7.49(s,1 H),
6.34(m,1 H), 9.56(s,IH), 10.94(x,1 H)  MeOD; 7.24(dd,
1H), 7.16(dd,  IH), 7.08(s, IH), 7.06(s, 1 H),
N-(3-[(4-aminopiperidin-1-yl)carbonyIJ- 5.83(dd, 1 H),
4.34(m, 2H),  5-{3-12-(diethylamino)ethoxy]phenyo- 76
460 4.30(dd, 2H), 3.53(dd, 2H), in  2-thlenyl)urea
trifuoroacelate 3.32(m, 1H), 3.27(q, 4H), 3.04(m, 2H),
1.99(m, 2H),  1.5 m,2H,1.28t,6141.22 (dd,1 H, J1=1238
Hz,  J2~2.53 Hz), 1.57 (d, 1 H,  J=13.14 Hz), 1.78
(hr[, 2H),  1.95 (brs,1 H), 260 (q,
IH22-[(aminacarbonyl)am[no]-5-(4- Jz11.37), 2.78 (q, 1
H, J=10.61  me[hoxyphenyi)-N-[(3R)-piperidln-3- 77 369
Hz), 3.09 (m, 1 H), 3.25 (m, 3H), m 



ylmethyl]thiophene-3-carboxamlde 3.77 (s, 3H), 6.97
(d, 2H,  J=6.59 Hz), 7.44 (d, 2H, J=6.64  Hz), 756 (s,
1 H), 824 (brs, 1 H), &30 (hrt, I H), &57 (brs,  1H
10.92 Ls, I  2-[(aminocarbonyl)amino]-s-(4 -
methoxyphenyl}=N;(1,2,3,4 78 423 - -- - - III tetrahyd
roqu ino lin-3-yl)thiophene-3- carboxamide
2-[(arnirrocarbony[)amino]-N-(1,3- 3.76 (s, 3H), 4.36
(d, 2H), 597 benzodioxol--r-ylme[hyl}5-(4- (s, 2H),
6.81 (d, 1H), 6.89 (d,  methoxyphenyl)ihiophene-3- 79
426 1 H), 6.96 (d, 2H), 7.44 (d, 2H), III
Carbaxaraido 7.62 (s,1 H), 8.54 (t,1 H), 10.94 Cs, 1
H]  3.71(s,3H), 3.76(s,311),  2
t(aminocarbonyl}amino]-Ai-(3 4.44(d,2H,J .56Hz),
6.82(m,1 H), 6.9!(m,2H),  methaxybenzyl}5-[4 B0 412
6.98[d,2H,J=8.59Hz], 7.25(1, m
methaxyphenyl)tlophene-3- 2H, J=7.83), ca rboxamfdc
46(d,2H,J=8.59Hz),7.66{s,1 H  8.71 s1H],10.95s,1H] --
--------- -----  0 8 NOV 2006  _-45  3.73(s,3H},
3.74(s,3H),  2-[( dimetho yphenammo]-N-[2-(3,4- 5.77
s,3H , ),  metho Mhenyl}elhyl]n-(4- 4.40(d,2H,Jr5.56Hz
III  ethxyphenyf)tiophene-3 81 456 6.9?(m,7H),
7.4S(d,2H,J=S.84Hz),  carboxamide 7.66(s,1H),
8.64(bs,JH),  10,97 s 1N 222 (s, 3H), 3.76 (s, 3H),
4.38  



2-[(amknocarbony0amino)S-(4- (d, 2H), 5.99 (s, 111),
6.14 (s,  melhoxyphenyl)-N-E(5-me1hyl-2- 84 386 1 H),
6.96 (d, 2H), 7A3 (d, 2H), m
luryl)methyIJlhiophene-3-carboxamide 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)am1no]- -(4- (d, 211),
7.46 (d, 2H), 7.65 (t,  methoxyphenyl)-N-(pyridin-2-
85 383 1H), 7.73 (t, 1 H), 7.67 (s, 1 H), III
ylmethyl)thiophene-3-carboxamfde 8.20 (t, 1 H), 0.69
(d, 1 H), 8.96  1,1H,10.76 s 1H  2-[(aminocarboay)am
ina]-N-(4 fuorobenzyl}r(4 86 400 III
methoxyphenyl)thiophene-3 carboxamide  tart-butyl
4(([2- [(aminoca rbonyl)amino]-5-(3 methoxyphenyl)-a
08 475 f  thienyl)cardonyl}amino)piperldtne-l
earboxylate  2{(aminocarbony0amino]-N j2- 3.78(s,3H),
3.a3(s,3H),  - metltoxyberayl)-5.{4- 4A 5(h
d,2b,J&S6Hz , 89 412 6.97(m,SH(, 7.23(m,2H), III
methoxyp 7A7(d,2H,J=8.04), 7.71 s,1 H),
carboxathiophene 3boxamide - 8.55 bt,i ,10.97 s,1 H)
2-[(aminocarbonyl)am[no}5-(4- 3.56-3.7 (m, 2H), 3.76
(s, 3H),  methoxyphenyt}N-(2- 4.11 (t, 2H), 6.05-7.05
(mr 5H);  phenoxyelhyl}thlophene-3- 9o 412 7.28 ([,
21i), 7A4 (d, 2H), 7.61 III carboxamlde (s, 1 H), 0.3B
(brs, 1H), 10.93  s 1H 3.00 (t 2H, J=7.A5 Hz), 3.61-
(m, 2H), 3.76 (s, 3H), 6.97 (d,  2H, J=8.84 Hz), 7.22
(dd, 1 H, 2-[(arninocarbonyl)amino]-&(4- J1=6.95 Hz,
J2=5.1a liz), 7.27  



methoxypheny1}N-(?-pyridin-2- 93 397 (d, 1 H, J=7.83
Hz), 7.43 (d, 2H,  ylerhyl)thiaphene-3-carboxamide
J=859 Hz), 7.54 (s, 1 H), 7.70 IE1 (dt,1 H. J 1=7.58
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-
[(eminocarbonyl)amino]-&(4- methoxyphenyl)-3- 94 475
111  th fenyl)carbonyl} amino) pi p erid ine-l
carboxlate - - ----------- --- -- - ----- - ------- -
- - ---------------- ---- -  0 0 NOV 2006  -46
2-[(aminocarbonyl)amino]-N-(4- 3.72 (s, 3H), 3.76 (s,
3H), 4.39  melhoxybenzyl}5-(4- (d. 2H), (d, 2H). 6.96
(d,  methoxyphenyl)lhiophene-3- 95 412 2H}, 7.25 (d
(d, , 2H), 7.44 (d, 2H), III carboxamide 7.63 (s,1 H),
8.64 (1, 1H), 10.95  (s, 1H McOD; 7.55(d, 2H), 7.45(s,
iH)  2-[(aminocarbonyl)aminoj-5-{4-12- 7.05(d, 2H),
4.35(dd, 2H),  (d[ethylamino)elhoxy]phenyl}N-1(35)-
110 469 4.25(m, IH), 3.60(dd, 2H), IV
piperidin-3-yl]lh[ophene-3- 3.50(m, IN), 3.30(m, SH),
carboxamide trlfluaroacetnte 2.95(dd, 2H), 2.10(dd,
211),  1.80m 2H,1.3 r, 6H) M eO D; 7.55(d, 2H),
7.45(s,1 H)  2-[(aminocarbonyl)amino]--r-[4-[2-
7.05(d, 2H), 4.35(dd, 2H),
(dielhylamino)elhoxy]phenyl}-N-j(3R)- 111 46 4.25(m,1
H), 3.6O(dd, 2H), piperidin-3-y[jthlopbene3- 3.50(m,1
H), 3.30(m, 5H),  carboxamlde trlfluoroacetale
2.95(dd, 2H), 2.10(dd, 2H),  1.80 m 2H)1.35 1, 6H
ter[-hutyl (3S)-3-ff(2- eDD; 7.55(4, 211), 7.45(x, 1
H)  I(aminocarbonyl)amino)S-{4-12- 7.05(d, 2H),
4.35(dd, 2H), 3.60- (d1ethylamino)ethoxy]phenyl]-3-
112 560 390(rn, 3H), 3.60(dd, 2H), 



car IV  lhie carbon amino e 3.30(m, 4H), 2.95(m, 2H),
o l- 19D(dd, 2H), 1.55(m, 2H),  arhoxyleto td ll
uoroacoaceti ate 1.45(s. 9H L3&(H)  10.85(s,1H),
950(br s, iii),  9.10(br s, IH), 8.95(hr s,1 H), 2
j(aminacarbonyl)amino]-N-[(3S)- 8.20(d,1 H), 7.65(s,
IH), 7.50(d,  ezepan-3-yI -5-f4-[2- 113 474 2H),
7.D5(d, 2H), 6.95, (hr s, n
(diethylamino)ethoxy]phenyl]thiophen 2H), 4.35(dd,
2H), 4.25(m,1 H), e-3-carboxamlde hydrochloride
3.50(dd,2H), 3.10-3.40(m, 8H),  2.OD(m,1 H), 1.80(m,
4H),  1.55(m, I H),1.25 5H lent-butyl (3R)-3-{[(2-
eDD; 7.45(4, 2H), 7.35(s, 1 H)  690(d, 2H), 4.25(dd,
2H), 3.60- I(amin ocarbonyl)amino]-5-{4-I2
(dialhylamino)elhoxy]pheny[}3- 114 560 3.90(m, 311),
3.50(dd, 2H), rv  [h[enyl)carbonyl]amino]plperld[ne-1
3.20(m, 5H), 2.flS(s,1 H),  carboxyllate
trtiluoroacetate 1.80(dd, 2H}, 1.46(m, 2H),
1.35s,9H,1.25t,6H  9.65 (s, 1lI), 825 (s, 3H), 7.SD
N-[3-Q(3S)-3-am1noazepan-l- (d, 2H), 7.10(s, IH),
6.90(d,  yllcarbonyl}5-(4-melhoxyphenyl)-2- 115 309
2H), 6.75 (br s, 2H), 4.00 (m, IV thlenyl]urea
hydrochloride 1 H), 3.50(s, 3H), 3.40 (m, 4H),  2.0 m.
1H 1.00-1.80 (m, 5H)  1128s 1H,9.65 bs1H, 9.086  1H.
9A3s1H, 7.90s 1H,7A6 2-({[(2,5 d J = 8.7 Hz 2H, 6.83 d
J = &a  dlmethoxyphenyl)amino]carbanyl)aml Hz 2H, 6.65
d j ~ 8.8 Hz IN, V  o)S-(4-ma hoxyphenyl)-N-plperjdin
116 511 6.43 - 6A7 m 1 H, 4.35 bs 1H,
ylthlophene-3-carboxamide 3.76 s 3H, 7.73 s 3H, 3.54 s
3H,3.24-3.45m 2H, 2.81 hs  2H 2.44 bs 4H. - - -
-------- -- --- 



0 0 NOV 2006  -47 1.21 (1, 6H), 200 (m. 1 H), 2.20
544-[2-(dielhylamino)elhoxy]phenyl}- (m, 1 H), 3.18
(m, 4H), 3.43 (m,  2-[[(pyrazin-2- 6H), 4.31 (t, 2H),
4.53 (m, I H),  ylam[no)carhonyl]am[no]-N-[(SS)- 120
524 7.06 (d, 2H), 7.52 {d, 2H}, 7.70 VI
pylTalldln3-yi]lhlophene-3 Cu, IN), 8.30 (m, 3H), 8.78
(s,  carboxamide 1 H), 8.05 (s, 1 H), 8,90 (s, 1 H),
9.32(s,1H),10.90 s,1H) 1.25 (1, OH), 2.02 (m, 1 H),
220  5-(3 [2-[diethylamina]ethoxy]phenyl~- (m, IH),
3.22 (m, 4H), 3.43 (m,  2-([(pyrazin-2- 6H), 4.34 (t,
2H), 4.53 [m, l H],  y[amino)carbonyl]amino)-N-j(3S)-
121 524 6.92 (d, 7H), 7-12 (s. 1H)7.28 VI
pyrralidin-8-yl][hiophene 3 (d, IH)F 7.39 (dxd, 1 H),
7.84 (s,  carhoxsmide hydrochloride 1 H), 6.32 (m,
3N), 8.78 (s, 1H),  8.85 (s, 1 H), 8,90 (s, 1H), 9.30
(a,1H),10.92 s 1H  0,95 (1, 5H), 1.52 (m, 2H),
5(3[2-(dleihylam[no]elhoxy]pheny])- 1.62 (m, 4H), 2.52
(m, 4H), 2.78 (m, 4H), 3.DD (m, 12H), 3.18 (t.,
Np[perldlrr4-yl-2-[{(pyrazin-2- 122 538 2H), 4.05 (t,
2H), 6.68 (bs, IH), VI
ylamino]carbonyl]amino]lhiophene3- 6.80 (d, 1 H), 7.10
(m, 2H), 7.28 carboxemide (m, 2H), 7.02 (s, 1 H), B22
(s,  JID, 8.20 Is. 114). 9.00 s, IH  812.6,brs,IN;
510.9,s,IH;  59.55,brs, IH; S9.24, brs,  1H;
88.80,s,1H;58.49,d, N-[(35)-azepan-3-y133{4- 1H; 8
8.35, dd, 1 H; 8 829, d,
methoxyphenyl)-2-ff(pyraz[n-2- 123 467 1 H; S 7.92, s,
1 H; 5 7.64, d, VI
ylamlno)earbony]]amina}thlophene-3- 2H; 8 6.99, d, 2H;
5 4.42, m, carboxamlde hydrochloride 1 H; 6 3.38, m, 1
H; 5 3.23, m,  2H;63.10,m,1H;52.02,m,  1 H; 6 1.85, m,
4H; 51.62, m,  1H 



- - - - 0.95 (t, 6H), 1.52 (m, 2H), I.62 -- - - 5 [3
[2-(dietllylamino)athoxy]phenyl}- (m, 4H), 2.52 (m,
4H), 278 (m,  N-plperidln3-yl-2-ff(pyrazln-2- 4H),
3.00 [m,12H) 3.t0 {t, 2H},
ylamino)carbonyl)am[no}thlophene-3- 124 536 4.05 (l,
2H), 6.66 (bs, 1 H), 6.80 VI  carboxamide
hydrochloride (d, 1 H), 7.10 (m, 2H}, 7.28 (m, 2H),
7.82 (s, 1 H), 8.22 (s, 1 H),  826s1H 9.00 sIH
N-(2-aminaelhyl)-5-(4-methoxyphenyl)- 8.53 s IH,
B.31-8.33 m IH, 0.1 2-q(pyrazln-2- d J--2.8 Hz I H,
7.42 d J=8.8 Hz  ylamino)carbonyl]am[no)lhlophene-3-
125 413 2H, 7.38 s I H, 6.85 d J=8.8 Hz VI
carhoxamlde 2H, 3.72 s 3H. 0.95 (1, 6H), 1.52 (m, 2H),
1.79  5-{4-(2jdielhylamino)ethoxy]pheny]]- (m, 2H),
2.42 (m, 4H), 2.70 (m,  N-piperidin3-yl-2-J(pyrazin-2-
126 538 H), 3-08 (m, 2H), 3.98 (m, 314), vr
ylamino}carbonyl]amino)thiophene-3- 6.95 (d, 2H), 7.48
(d, 2H), 7.70  carhoxamide (s, 1 H), 0.28 (d, 2H),
6.95 (s,  1H 0aNOV2606  48 5-(4-melhoxyp
henyl}-N-plperid in-4-yf- 2-{[(pyrazln-2-
ylamino)carbonyl]amfna}thiophene-3- 127 453 VI
carboxamide 1.21 (1, 6H), 1.32 (s, 9H), 1.75  im,
lert-butyl3-([(S-{3-{2- IH),13.H). 1.92 20 (m, 4H), 3
1 50 (16, 2H). (diothylamino)ethoxy]phenyl)-2- 3.80
(m, 2H), 4.35(1,2H), 6.90-
{[(pyrazin-2-ylamino)carbonyl]amino)- 128 636 (d, IH),
7.15 (s, 1H) 725 (d, VI
3-thienyl)carbonyl]amino)piperidine-1- 1 H}, 7.30
(dxd, 1 H), 7.76 (s, carboxyiate lritluoroacetale 1H),
7.98 (bs, 1H), 8.30 (d, 2H),  8.90 (s, IH), 9.25 {bs,
1 H 10.92 s, 7 0.95 (1, 6H), 1.52 (m, 2H),1.79
5-(4-[2-(dlathylamino)ethaxy]phenyl]- (m, 2H), 2.42
(m, 4H), 2.70 (m,  Nplperidin-4-yI-2-[[(pyrazln-2- 120
4H), 3.06 (m, 2H), 3.98 (m, 311), 



ylamino)carhonyl]amina}lhiophene-3- 538 6.95 (d, 2H),
7.46 (d, 2H), 7.70  carboxamide (s, 1K), 8.26 (d, 2H),
8.95 (s,  1H)  5-(4-melhoxyphenyl)-2-[[pyrazin-2
ylamino)carhonyl]amina}-N-[(35)- 730 439 VI
pyrrolidin-3-yl] Ihlophene-3 carboxamide 8.47 s 1H,
6.14-8.25 m 2H, 7.43
N-[3-(1,4-dlezepan-7-ylcarbonyl)-5-(4- d d=8.8 Hz 2H,
7.06 a 1 H, 7.85
melhoxyphenyl)-2-thlenyl]-N'-pyrazin- 131 463 d J=0.6
Hz 2H, 3.90 be 2H. VI 2-ylurea 3.79 t J=6.0 Hz 21f,
3.72 s 3H,  3.40 bs 2H, 2.10 bs 2H.  i-1-.97bs
1H.10.72s1H, 8.79 s 1 H, 8.22-8.26 m 2H, 7.50 d
N-[3-[(3-aminopyrrolidin-l- J=.6 Hz 2H, 8.04 bs 2H,
7.31 _  yl)carbonyl]-5-(4-methoxyphenyl)-2- 132 439 s
IN, 7.20-7.25 m 2H, 7.OB d - VI
thienyl]-N'-pyrazfn2-y1urea J=8.3 Hz 1 H, 7,00 t J=72
Hz  IN. 6.92dJ=8.6Hz2H3.72s  3H. 2-11.2.19 m 1 H, 3.80
bs 2H, 3.64 be 2H.  lerl-butyl 4-Q(5-(4-methoxyph
enyI)-2 {[(pynzln-2-ylamino)carbanyi]amfno}- 133 553
VI  3-thienyl)carhnnyl]aminoj piperldlne-1 carhaxyiate
1.18 (f, 614), 1.32(S,91-),1.72  tert-butyl
3-ff(s-[4-[2- (m, I H), 1.90 {m,1 N}, 2.85 (m,
(dlelhylam1no)elhoxy]phenylr2- I H), 3.21 (m, 4H),
3.50 (t, 2H),  {[(pyrazin2-ylamfno)carbonyl]aminor 134
636 3.80 (m, 2H), 4.30 (t,2H), 7.05 VI
3-lhienyl]carbonyl]amino)piperidine-l- (d, 2H), 7.52
(d, 2H), 7.76 (s,  carboxylale IH), 7.92 (hs, 1H),
8.30 (d. 2H),  8.90 (s, IH), 9.25 (bs, M).10-90 (s,
1H) D B 11'QV 2~Q&  '-49  



81.17-1.40(m, 6H)1.54- 1.81 (m, 2H)1.04-2.07(m,2  H)
2.76 - 299 (m,2 H)3.05
[4-(2-diethylamino-elhoxy}phenyl] 3.25 (m, 4 H) 3.41 -
3.61 (m, 4  (3-hydroxy-urea)-Ehlophene-3- 136 A76 H)
3.73 - 3.88 (m,1 H) 429 - V11  carboxylic
acid-(S)-plperfdln-3-ylamid 4.42 (m, I H) 4.40. 4.64
(m, I H) 5.86 (s, 1 H) 7.07 (d, .1=8.40  Hz, 2 H) 7.55
(d, X8.48 Hz, 2  H) 7.82 (s.1 H) 944 (s,1 H) 9.65s,7H-
10.90 (s, Ili). 9.21 (s, 1 H), 9.01
2-[(amEnocerbonyi)aminoj-t4-[(3S)- (s, 1 H), 8.29 (d,
1 H), 7.93 (a, ezepan-3-yl]-)nml5- (3- - 1 H), 7.29
(t, 1H), 7.11 (d, 2H),  melhoxyphe-3- e-3- 137 389
7.03 (s, IH), 6.83 (d, IH), 4.33 VII[  carboxamide
(s,1 H), 3.81 (s, 3H), 3.20 (m, 4H), 2.00 (m, 1 H),
1.84 (m, 4H),  1.56m1H).  810.85 (a, 1 H), 10.13 (s, 1
H),  9.29 (d, 2H), 8.31 (d, IH), 7.92
2-j(aminocarbonyl)amino]-5-(2- (s,1 H), 7.63 (dd, 1
H), 7.05 (td,  hydwxyphenyl]-N-((3S)-piperldln-3- 13B
361 1K), 6.94 (dd, IH), 6.02(Ed, VIII
yi]thiophene-3-carboxamide 1H), 6.91 (brs, 2H), 4,21
(brs, I H), 3.26 (dd, 211), 2.09 (m,  2H), 1.8&1.618
m, 4H).  10.94(s,1H},9,41 (s, 1H),9.19  (s, 1H), 8.47
(d, 7H), 8.11 (s, 2jj(aminocarbonyl)amino]-5(3- 1 H),
7.30 (I, 1 H), 7.15 (d, 7 H),
methoxyphenyl]-H-[(3S)-piperidln-3- 139 375 7.05 (br,
2H), 6.84 (d, 1H), 425 VIII  yI]thiophen"-carboxamide
(a, Ili), 3.82 (s, 3H), 3.29 (d,
1H),3.12(d,1H),2.97(m,2H),  1.92 d 2H), 1.69 (m, 2H S
10.8 (s, 1 H), 0.63 (brs, 2H),  0.0-4(d. IH), 7.79 (s,
1Hb 7.63 2-[(aminocarbonyl)aminoj-5-[2- - - (d;1 H),
7.55 (d, 2H), 7.30 (t,
(benzyloxy)phenyl]-N-[(3S)-plperldln- 140 451 2H],
7.31 (E, 1H), 7.23 (t, 1I. , VII[  



yl]thiophene-3-carhoxamide 7.20 (E, 1H), 7.02 (t, 1
H), 6.95 (m, 2H), 5.2B (s, 2K), 4.15 (m,  1H), 3.24
(m,7H), 2.05 (m, 2H),  190-1.58 m, 5H). 10 08 NOV 2305
-50 Table 2 Structure JUPACName Ti)Ex- 0 ry ~~ '
tert-butyl3-([(2-[(aminoearbonyl)amiuo]-5-
{4-[2r(diethylmnino)ethoxy]phenyl}-3- 559.7 1  NC14
tldenyl)earbonyI]antino]piperidine-1
carboxy]atetrilluoroacetate
2-[(aminocarbonyl)amino]-5-{4[2- ~^~~"~
(dietby]amino)ethoxy]phenyl]-Npiperidin-3- 459.6 2
ylthiophene-3-carbaxamide Iri[luoroacetale N
2[(arniuocarhouyl)amigo]-5-{3-[2- UI-101~1
(diethylamino)ethoxy]phenyll-N-piperidin-3- 459.6 3
y1thiophene-3-carboxumide tritluoroacetate
2-l(amIuoearh onyl)amino]-5-(4-
methoxyphenyl)K.[(3S)-piperidin-3- 3745 4 H,c s
yl]thiophcne-3carboxamide  o ur4 cp~ a
tort-butyl3-([CZ-[(aminocarbonyl)umino]-5- o ~ ~
{3-[2r(diethylanrino)eihoxy]phenyI]3 559.7 5  r
thienyl)carbonyl]amino}piperidine-l- " carboxylate tri
luoroacetnte 2-[(aminocarbonyl)anvnol-5-(4-[2-
(diethylamino)ethoxy]phenyl]-N-piperidin-4- 459.6 6
y1ihiophene-3-carboxamide  a "e4 --------------- - -
--------- ------- - --- ------- 



a B NOV 2005  -51  o (JH
[(aminorarbonyl)amino]-N-[(3R)-axepan-3
yl]S-(4-methoxyphcnyl)thiophene-3- 388.5 7
carboxmudde
N-(3-[(4aminopiperidin-1-yl)carhonyl]-5-(4- r~c~N
[2-(dicthylamino),ethoxy]phenyl)-2r 459.6 8  '^o s N
thienyi}urea trilluoroacetatc
2-1(amiuorarbonyl)amino]-5-(4-[2-
(dieihylamino)ethoxylphenyll-N-j3- 4816 9  9 yi1
(hydroxymethyl)phenyllthiophene-3 O N6F carboxamide
tritluoroacerate (salt)  0
2-[(aminocarbonyl)amino]-5[3[2r C ~.~, p E H
(dict3hylamino)ethoxy]phenyl)-Npiperdin-4- 459.6 10
~AA~~~.~~~~III+++''~tt lll+++`
ylthiophene-3-carboxamlde trifuoroacetate  w
[(aminocarbonyl)amino]-N-(2-aminocthyl)- s "w
5-(4-melhoxyplienyl)thiophene-3- 334.4 11  Q" ~o - -
carboxamide HC H 2-[(aminocarbonyl)amino]-5-(4 , Ho
metboxyphenyl}-N-piperidln-4-ylthiophene. 374.5 12  0
s pin 3-carboxamide 2-[(amino carbonyl)amino]-5-13-[2
t (die thylancino)ethoxy]phcuyl]-N-pyridin-3- 453.6 13
S p+NHi yllhiophenc-3-carboxamide trifluoroacetate 08
NOV 2006  -52 ^ 2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-(1-methylpiperidin-4- 38S.5 14  HH+
yl)thiophene-3-carboxamide  H~ s Pilydl H J QS
2-I(aminocnrbouyl)amino]-5-(4- 



methoxyphenyl)-N-[(35)-1-methylazcpan-3- 402.5 15
yl]Ihiophene-3-carboxanaide hydrochloride (%JOH
2-I(aminocarbonyl)amino]-5-(3-[2- H,c  \-,
(diethylnmino)elhoxy]phenyl]-N-I3 U^HS g NH
(hydroxymcthy1)phenyl]thiophene-3. 482.6 16  ^~ ~,S
carboxamide trjfnoroacetate (salt) NH
2-[(aminocarbonyl)amino]-5-(4-[2 "~~N ^M~~
(diethylamino)ethoxy]phenyl]N.pyrrolidin- 945.6 17  yH
3ylthiophene 3-carbox unide tritluoroacetaie  H
2-[(aminocarbonyl)andno]-5[4.[2-
(diethylamino)ethoxy]phenyl]-N-pyridin-3- 453.6 18
ylthiophene-3-carboxamide trifooroacetate ~ HIi2
cA+el ^ 2-[(anninacarbonyl)amino]-5-(4-
methoxyphenyi)-N-[(3S)-1-methylpiperidin- 388.5 19
3yl1thiophene-3tarboxamiide hydrochloride ~Gn NH
2-[(aminncarhonyl)aiuino]-543-]2- c c s H
(diethylanilno)ethoxy]phenyl] N-pyrrolidin 445.6 ?A
3-ylthiophene-3-carboxamide oHTM+ tritluoroacetate 0 8
NOV 20"6  53 2-[(aminocarbonyl)amino]-5-(4- yn
methoxyphenyl)-N-[(3Ipiperidin-3- 388.5 21  "~ 0 9 0
NN ylmetbyl]tbiophene-3-carboxamide
""2-[{aminocarhonyl)amino]-5-(4-
znethoxyphenyi)-N-[(3S)-pyrrolidin-3- 360A 22  "
yI]thiophene-3-carboxamide  Hit O rnrm 



2-[(arnimocarb onyl)amino] -5-(4-
methoxyphenyl)-N[(3R)-pyrrolidin-3- 360A 23  acb "~
yl]thiophene-3-Larboxamide
2-[(aminocarbonyl)amino]-N-[2- ^
(dimethylamino)ethyl]-5-(4- 362A 24  P methoxyphenyl)t
iophene-3-carboxamide H,c "--,P
2~[(aminocarboxiyl)amilno].N.[2-
(dlethylomino)etbyl]-5-(4- 390-5 25  rScb ~" - - - --
-methoxyphenyi)thiophenc=3.mrboxemide 0 NH o H" O 2
[(aminocarbonyi)amino]-N-[{3S) axepan-3 ~
yl]-5-(4-melhoxyphenyl)thiophene-3- 3885 26  HH
carboxamide hydrochloride off'"" 4 n  O
2-[(aminocarbonyl)amino]-5-(4- Ii
methoxyphenyl)-N-[(3R)-piperidin-3- 374,5 27  r~c,o 3
y1]thiophcne-3-carhoxamide. 0 8 NOV 2006  --54 0 3885
28  IT-0 ylmethyl)thiophcne-3-carboxamide
2-((aminocarhonyl)amino]-5-(4-
methoxyphenyl)-N-pyrrolidin-3-ylthiophene- 360.4 29
H,c, a NN 3-carboxamide d-NH,
2-I(aminocarbonyl)aminol-N-(I- p~~3-' cry
hylpiperidi]-5-(9- 4025 30
methoxyphenyl)thiopheneene-3-carboxamide s wH
hydrochloride  2-[(awinocarbonyl)amino]-N-[(3S)-I- 



ethylazepan-3-yll-5-(4 "
mefhoxyphenyl)tblophene-3-carboxarnide 4165 31  Hf, g
o" hydrochloride  2-[(aminocarbonyl)amino]-5-(3 NH
hydroxyphenyl)-N-piperidin-4-yi[hiophene- 360.4 32  FD
3-carbozamide  H o 2-[(aminocarbonyl)amino]-5-(4-
]iydroxyphenyl)-N-piperidin-4-ylthlophene- 360.9 33  p
3-carboxamide  H ^ ~ 2-[(aminocarbonyl)amino]-5-(3-
metlioxyphenyl)-N-piperidin-4-yltlriophene- 3745 34  a
3-carboxamide  O~NHi - - - - - - - - - - - - - - - - -
-  a a NOV zaas  -55 ~u ^ a~ tcrt-butyl (3S)-3-({(2
[(aminocarbonyl)amino]-5(4- "~ C~ methoxyphenyl)-3-
460.6 35  thienyllcarbonyl) amino)pyrro]idine-1 ^~
carboxylate  2-[(aminocnrhonyl)amino]-5-(4-
metlioxyphenyl)-N-pipcridin-3-yllhiophene- 374.5 36
3-carboxamide  2-[(aminocarbonyl)aminol-N-(1-
benaylpiperidin-4-yl)5-(4- 464.6 37
methexyphenyl)Ehiophene-3-carboxamide  9,riS
tent-butyl3-({[2-[(aminocarbonyl)amino3.5- rY~
(4-methoxyphenyl)3- 474.6 38  thienyllcarbonyl)
amino)pipcridine.X  rarhoxylate  



Y 2-[(amina carbonyl)amino]-5- [4-(2-piperidiu-
1-ylcthoxy)phenyl]-N-(2-pyridin-4- 493-6 39
-yleihyl)thiophene-3-carboxamide r ,
2-[(aminocarbonyl)anuno3-5-(4-(2-piperidin  p]
1-ylethoxy)phcnyll-N.(2-pyridin-4- 450.6 40  ~NN
yleEhyl)thiophene-3carhoxamide  ~-em,
2-[(aminocarbenyl)amino]-N-axetidin-3-y1-5-
(4-methoxyphenyl)thiophene-3-carhoxamide 346.4 41  s a
rd4 -- -- ----- -- --- - - - - - - - - - - - - - - --
a 8 NOV 2006  =56 ~ 2-[(anvnocarboayl)amino]-5-(4-
methoxyphenyl)-N-[(2S)-pyrrolidin-2- 374.5 42
yhnethyl]thiophene-3-carhoxanvde  T ^ ~,
2r[(aminoearbonyl)amino]-5-(4-
methoxyphenyl)-N-pyridin-4-ylthiophene-3- 368.4 43
carboxamide 2-[(aminocarbonyi)amino]-5-(4-
methoxyphenyl)-N(2-piperazin-l- 403.5 44  "F.  tw
ylelbyl)thiophene.3-caboxamide ~C)
2-f(aminocarbonyl)amina]-5-(4-
methoxyphenyl)-N.(2-piperidin-l- 4025 45  ILF- s ""
yleliiyl)thiophenc-3-carboxamide ~  ^
2-[(aminocarbonyI)amino]-N-1.- H
ozabicycto[2.2.2]oct-3-yI-5-(4 400.5 46  r-H
methoxyphenyi)thiophene-3-carboxamide  "c'o ^ raS 0 



2-[(aminocarlionyl)amino]-N-(2- sNH H
hydroxyethyl)-5-(4- 321.4 48  offr
hydroxypbenyl)thiophene-3-carboxamide  ~H ^
2-[(aminocarbonyl)amino]-N-(trans-4-
hydroxycyclobexyl)-5-(4- 389.5 49  p
methoxyphenyl)thiophene-3-carboxamide 6 8 NOV 20136
-57 2[(aminomrhonyl)amino]-5-(4-
hydrox)phenyl)-N-(2-pyridin-4- 382.4 50
ylethyl)thiophene-3-carboxamide  o N~k
2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-(2-piperazin-l- 524.6 52  NH
y]ethYl)thiophene-3-carboxamide  p NHe
2-[(nminocarhony))am]no],5-(4 -
mcthoxyphenyl).N-(2-pyridin-- 396.5 54  ~N
ylethyl)thiophcne 3-carboxamide 5 NO
2-[(nminocarbonyl)amino]-55-(4-
hydroxyphenyl)N-(2-pyridin 3- 382.4 55  S NH 0,0
yleihyl)thiophenrr3 carboxamide   H C 'H
2-((azninocarbonyl)aniino] a-(4-
methoxyphenyl)-N-(2-pyridin-3- 396.5 56 roc- s ~-
ylethyl)thiophene-3-carboxamide - - -'  n Nt+
2-[(aminocarbony])ninino]-5-(4- CH.
methoxyphenyl)-N-(2,2,6,6- 431.6 58 to trame
thylpiperidin-4-y1)thiophene-3- Hp-, $ " carboxamide 



o NHS 2bm42  nxethoxyphyphe
nyl)yl)-N-piperidiperidin-4-7-1ylthiophene- 374.5 59
3-carboxamide  ^ o NNE d8NOV2996  -58 honra(terra
ydrofw metho hoxypypherryl)-Nlei-(lelrahydrofuyan-2-
375A 60 e o s "N ylrncthyl)ihiophene-3-carboxamide  a
NHz tort-butyl (3R)-3-(([2 N
[(arninorarbonyl)amino]-5-(4- ,-N HP Hr~ cH~
nethoxyphenyl)-3- 474.6 62  Hp-o ' .N~
thienyl]earbonyl)amino)piperidine-I carboxylate  M.
2-I(aminocarbonyl)an ino]-5-(4-
methoxyphcnyl)-N-(pyridin-3- 382.4 63 3 NH
ylmethyl)Ehiophene-3-carboxamide  r't ~ e
Eert-butyl3-({[2-[(nmiaocarbonyl)amino]-5-
(9-methoxyphenyl)-3- 946.5 64 as
t]uenyl]carbonyl]amino)axetidine-1- xc s a NH~
carhuxyhiEe  2-I(aminocarbonyl)amino]-5-(4- ~c_ NH
methoxyphenyl)-N-(pyridin-4- 382.4 65  o~-NN
ylmetbyl)thlophene-3carboxamide
2-I(arninocarbonyl)amino]-5-(4- H~c s H
mcthoxyphenyl)-N-(3 363.4 67 o NH, bH,
methoxypropyl)thiophene-3-carboxamide
2-[(aminocarhonyl)amino]-5-(4-
rnethoxypheny])-N-[2-(2- 401.5 68 HaC,n NH
thienyl)ethylliluophene.3carboxamide  



O'/ IJHi Q 0 NOV 2006  -59 0
2-[(arninocarbonyl)auuno]-5-(4- ^ s f x,
methoxyphenyl)-N-(2- 397.5 6
thienylmethyl)thiophenne-3-carboxamide
N-[3-(1,4-diazepan-l-ylcarbonyl)-5-(4- 374.5 70
methoxyphenyl)-2-ihienyl]urea  ~Fo ^ N ^~
2-[(aminocarbonyl)amino]-N-(2- methoxyethyl)-5-(4-
349.4 71  methoxyphenyI)thiophene-3-carboxamide A
2-I(aminocarbonyl)amino]-5-(4- hydroxyphenyl)-N-(2-
3735 72  H s NH thienylmethyl)thiophene-3-carboxamide
^~ wn, 2-I(aminocarbonyl)amino]-N-(2-[(2-
furyimethyl)tbio]ethyl}-5-(4- 431.5 74  ~c^w,~
methoxyphenyl)ihiopheno-3-carboxamide  ^ .bo 2 I(o b
nyl)- (5-(4- hy j bydraxy xyphenyl)-Ai-[2[2-(2- 3875
75  thienyl)ethyl] thiophene-3-carb oxamide --\-o
"Q-NH, N-(3-[(4-aminopiperidin-1-yl)carbonyl]-5-{3 ^ s
[2-(diethylamuao)ethoxy]phenyI}-2- 459.6 76  ^ wl4
thicnyl)urea trifluoroaceLnte - --------------- ------
------ Q B Nov 2Qa6  -60
2-[(amiaocarbonyl)amino]-5-(4- "
methoxyphenyl)-N-I(3R)-piperidin-3- 3885 77
y1methyl]lhiophenc-3-carboxnnxide  0 



D NHS 2r[(aminorarbonyl)am]no]-5-(4- methoxyphenyl)-
,4- 4225 78  telrahydroquino]in-3-yl)thi yl)
thiophcnc. 3 Fro",~ carboxamide
2-[(aminocarbouyl)amino]-N-(1,3-
benzndioxol-5-ylmethyl)-5-(4- 4253 79 p_ ec~"f y
methoxyphenyl)thiophene-3-carboxamide
24(aminocarbonyl)amino]-N-(3- ~a 1 o
metboxybenzyl)-5-(4- 411.5 80 .0 1 s'
methoxyphenyl)Lhiophene-3-carboxamide  O NHe
2-1(aminoc.Lrbojayl)amino].N.12.(3,4- Firip ---- -
455.5 81  ethoxyphenyl}Ihiopheae-3tarbaxamide  An ,a
eES 2-[(aminacarbonyl)amino]-5-(4- P, D
methoxyphenyl)-N-[(5-methyl-2- 385.4 84  SAD
furyl)methyi]thiophcne-3-carboxamide  s u kD H
2-[(aminocarbonyl)amino]-5-(4- rci meloxypophen)eNxam
382A 85  ~ ylme(hyl)lluophene-3-carbocarboxami de a a
Nov 2UQ&  -61 r"t 2-[(aminocarbony1)amino]-N-(4- .o wH
tluorobenzyl)S-(4- 399A 86  a '-wrrp
methoxypheuyl)lhiophene-3-carboxamide { }HC C x'
lcrt-butyl4-({[2-[(aininocarbonyl)amino]-5 H
(3-methoxyphenyl)-3- 474.6 88  S Ny
thienyl]carbonyl]amino)piperidlne-l `"~4 carboxyinte  



dcry o 2-[(aminocarbony1)amino]-N-(2- methosyxyl- 4115
89  s niH melhoxyphenyl}thiephaphenc-3-ca -carboxamide
roc,o ~- ^ wF4 0 H 2-[(anunocarbony1)aminu]-5-(4- ~c s
wy methoxyphenyl)-N-(2- 411.5 90  0 0~--~y
phenoxyethyl) thiophene-3carhoxanude
2-[(arninocarbonyl)amino]-5-(4-
mcthox3phenyl)-N-(2pyridin-2- 396.5 93  ~^o s NH
ylelhyl)thiophene-3-earboxannide d 0 H
tert-butyl4-(([2-[(aminocarbonyl)amino]-5- o yH~
(4-methoxypheny])-3- 474.6 94
thicnyl]carbonyl)amina]piperidine-l- s carbexyiate
2-[(aminocarbonyl)amino]N (4 N mcthoxybenxyl)-5-(4-
4115 95  . methoxyphenyl)tlriophene-3-carboxamide 8
Itin1/ Z2 5  -62 cia a
2-[(aminocarbonyl)aminoJ-5-{4-[2 Ne N ~, a
(diethylamiuo)ethoxylphenyl)-N-I(35)- 459.6 no
piperidin-3-yl]thlophene-3-carboxamide  -NN
irilluoroaceLate Q,,tH MUM
2-[(aminoearbonyl)amino]-5-{4[2 '4c
(diethylamino)cthoxy]phenyl]-N-[(3R)- 459.6 111  _N
piperldin-3-yI]lhiophene 3 rarbaimmide
tr]lluoroacetato  



o ,o1 tert-butyl (38)-3-([(2 ~~
I(aminocarbonyl)amino)-5-(4-[2- ~cu Sc S
(diethylamino)ethoxy]phenyl)-3- 559.7 I12  o NH
thienyl)cnrbonyl)amino)piperidine-l cerboxylate
tritluoroacelate  cnaa,
2-[{aminocarbonyl}amino]-N-[(35)-aaepan-3- yI]-544-[2-
V, t yH (diethylamino)ethoxy]phenyl]tluophcne-3- 473.6
113 V7-N% carboxamide hydrochloride  N~ aim]
Iert-butyl (3R)-34[(2  [(aminocarbonyi)amino]-5-{4-I2
rRc4 b HP C, (diethylamino)ethoxy]pheny1)-3- 559-7 114
s Ehleuyl)carbouyl]amino)piperidine-l- carbaxylate
lrifluoroacetate HiChl el Al
N-[3-{[(35)~3-aminoaxegnn-l-yl]carbonpI]-5-
(4-methoxyphenyl)-2-tbienyl]nrea 3885 115
hydrochloride  NFi
544-[2-(diethylamino)ethoxy]phenyl]-2-
{[(pyraxin-2-y]amino)carbonyi]amino).N- 523.7 120  Fay
I(3S)-pyrrolidin-3-yl]thiophene-3 ~~  carboxamide i:
08 Nov 206  -63  .
5-{3-(2-(diedryiamino)ethoxy]phenyl]-2 o
([(pyrazin-2-yiamino)carbonyl]amino).N- 523.7 121  n{^
~ ~o [(35)-pyrrolidin-3-yl]lhiophenc-3 carboxamide
hydrochloride  H 



5-{3-[2-(diethylamino)cthoxy]phcnyl}-iV-
pipcridin-4-y1-24E(pyrazin-2-
ylamino)carbonyl]amino)thiophene-3- 537.7 122 N
carboxamide  7
N-((35)-aaepan-3-yl]-5-(4-methoxyphcnyl)2- s
{[(pyrnxin-2- 466.6 123  ~-NH
ylamino)carbonyl]amino}thiophenc-3 carbox-amide
hydrochloride  N)  u
5-(3-[2-(diethylamino)ethoxy]phenyl)-N N,',Nr..4
piperidin-3-yl-2-{(pyrazi1R-2- 537-7 124
ylamino)carbonyl]amino}thiophenc-3- H~ earboxamide
hydrochloride o Hk
N-(2-aminoethyl)-5-(4-methoxyphenyl)-2 {((pyrazin-2~
4125 125  s H }o yiamino)carhonyl]amino}thinphene 3 ~c
o -~ trboxamide  N c
544-[2-(diethylamino)ethoxy]phenyl)-N- nc
piperidin-3-yl-2-[((pyrazin-2 537.7 126
ylandno)carbonyl]amino}thiophene-3 ryc J+ ~~~
carboxamide -- - - ---------- B NOV 2006  64
5-(4-mcihoxyphenyl)-N-piperidin-4-y1-2- H
{[(pyraxin-2- 7  yianiano)ca rbonyl]arnino)
thiophene3- 4525 127 earboxamide  N l tert-butyl
3-([(5-(3-[2- 



(diethylamina)e[h^xy]Phenyl}-2-{[(pyraxin-
2-yfamino)carbonyl]amino}-3- 637.8 128
thienyl)carbonyl]antino}piperidine-1- H H carboxylate
trifuoroacetate a
5-{4-[2-(dicthylamino)ethoxy]phenyll-N-
pipcridin-4-yl-2- { [(pyre zin-2 H/(o N
ylamino)carbonyl]annno)thiiophene-3- 537.7 129  s Hi
carboxamide  5-(4-inelhoxyphenyl)-2-[[(pyraxin-2- ~Na
ylamino)carhenyllamino}-N-[(3S)- 438,5 130  ryc.o s
a~-HN pyrralidin-3-yl]thiophene3-carhvxamide  N J
N-[3-(14diaxcpan.l.ylcarhonyl)-S-(4-
methoxyphenyl)-2-hienyl]-N'-pyrazin-2- 4525 131  ' 0
ylures D 1 N-[3-[(3-aminopyrrolldin-1-yl)carbonyl]-5-
1 (4-methoxyphenyl)-2-thienyll-N'-pyrazin-2- 4385 132
^ ylarea B B Nov 2LG6  -65 0 CIA, tert butyl
4-{[(5-(4-methoxyphenyl)-2-
{[(pyraxin.2-ylamiao)carbonyl]amino)-3- 552.6 133  o s
thienyl)rnrbonyilamino}piperidine-1 rarboxylatc  NN ^
' cr lerl-butyl3-([(5-[4-[2-
(diethylarnino)elhoxy]phcnyl}-2-{[(pyrazin-
2-ylamino)carbonyl]amino)3- 637.8 134 s N
thienyl)carbonyl]amino}piperidinc-1- ~~~{~ carboxylate



[{ e4e(lf--~~] 5-[4(2-d
ielhyhuruno-ethoxy)-phenyll-2(3 rc~
hydroxy-nrea)-thiophene-3-carboxylic acid- 475.2 136
% o NH (S)piperidiu-3 yiamide OH  ^ ~ wmr 2-[(ana
nocarbonyl)amino]-N-[(3S)-azepan-3- s m
yl]-5-(3-methsx3' 1 ~Nhl~ FhenY )thiophene-3-' 388.5
137  carboxamide  H,c a4~  ^H b H
2-[(aminocarbonyl)amine]-5-(2-
hydroxyphcnyl)-N-[(3S)-piperidin-3- 360.4 138
yl]lhiophene-3-carboxamide  H2H a,o-m F bF~ml NH
2-I(aminocarb^nyl)aminol-5(3 N
methoxyphenyl)-N.[(35)-piperidin-3- 374.5 139  A N~
yllihiophene-3-carboxamidc n e NOV 2096  -66 o~d NH
2-[(aminocarhonyl)amino]-5-[2-
(benzyloxy)phenyl?-N-[(3S)-piperidin-3- 450-6 140  to
yllthiophene-3-carboxandde  Example 4 Anxinocarb en
amino -5- 4-meths henvl -N- 3S - i eridin-3- ihia
hone-3- 5 t rhoxanride
(4-Methoxy-phenyl)-acetaldehydc. To a stirred solution
of (4--Mclhoxy-phenyl)-acetic acid  methyl ester (18.0
g, 100 mmol) in anhydrous toluene (200 mL) cooled l0
78 C under N2 was  added diisobuty]aluntinuto hydride
(DIBAL, 1.0 M in toluene, 150 m1, 150 rnmol) over a
period 10 of 10-15 minutes- The mixLure was stirred at
-78 C for an additional 2h. The re action was
quenched by the slow addition of McOl-1, followed by
the introduction of 10%Rochelle's Salt.  The
suspension was diluted with EIOAc and stirred at room
temperature for 1h. The EtOAc  



layer was set aside and the aqueous layer was
extracted with EtOAc(2x)_ The combined organic -
layers were combined and dried over Na2SO4 and
filtered. The solution was concentrated under 15
vacuum to yield 12.0 g (100%) of the title aldehyde as
a yellow viscous semisolid, which was  used in the
next step without purification. LCfMS (APCJ ES,
M+H=151).
2-Amino-5-(4-methoxy-phenyl)-tuophene..3-carboxylic
acid methyl ester. To a solution of 4-
methoxyphenylaeetaldehyde (12.Og) in OMP (200mL) was
added cyanomethyl acetate (89 mL, 20 100 mmol) and
sulfur (3.2g, lODnunol), followed by
diisopropylethylamine (Hunig's Base, 17.4  rnL, 100
mmol). The resultant suspension immediately turned
dark yellow to brown with an  exotherm_ The reaction
mixture was stirred overnight at mom temperature. The
reaction was  slowly odded to wafer (-IL) while
stirring. A tan precipitate formed and was filtered
after an  additional 30 minutes of stirring. The
resultant solid was purified by column chromatography
25 (Si02, 10-20% EtOAc/ hexanes) to yield 15,3 g (58%)
of the tide compound as a light yellow - - -------- --
----------- 00 NOV 2005  solid- 1H NMR (da-DMSO S
7.41, br s, 2H; S 7.37 d 2H; 8 7.07.,s. 1H; S 6.90, d,
2H; 6 3.75, s,  3H; 6 3.72, s, 3H), LCIMS (APCI, ES,
M+H=264). Methyl 5-
(4-methoxyphenyl)2-({[(lrichloroacetyl)amino]carbonyl]
amino)ihiophene-3 5 carboxylafe. To as Urred solution
of 2-Amino-5-(4-methoxy-phenyl)-thiophene-3-carboxylic
acid methyl ester (7.15 g, 27.2 mmol) in anhydrous TE
F (150 mL) was added tnchloroacetyl  isocyanate (6.4
mL, 54 mmol) slowly over a period of 5 min, After the
addition was complete, a  precipitate formed and the
reaction stirred for an additional 1h. The desired
product was obtained  by filtration to give 6.9 g
(56%) an off-white solid. The product was used in the
uexi-step 10 without purification'HNMR (ds DMS0 S
12.3, br s, 1H; 8122, s, IHf 6 7.46, d, 211; S 7.32,
s,  1H; 8 6.85, d, 2H; S 3.75. s, 311; S 3.66, s, 3H),
LCIMS (APCI, ES, M+11=451). tert-Butyl
(3S)-3-({[2-[(aminorarbonyl)amino]-5(9-melhoxyphenyl)3
- thienyl]rarbonyflamiuo)piperidine-1 rboxylate. To a
solution of methyl 5-(4 15
methoxyphenyl)-24{[(trichloroacetyl)amino]carbonyl)ant
' tno)thiophenc-3-carboxylate (1.0 g, 2.2  mmol) in
dry THE (20 mL) was added a solution of
[MeaAl-3-Hoc-(S)-3-aminopiperidne] in  THE (which was
preformed by the addition of Me3 Al (2.0 Min hexanes,
2.2 mL, 4.4 mrnol) to a  solution of
(S)-3-Amino-piperidine-1-carboxylic acid tert-butyl
ester (0.89 g, 4.4 mmol) in 10  mL THE at -78C
followed by warming to room temperature for an
additional 15 Min). The 20 resulting orange-colored
solution was stirred overnight at room temperature.
Tice reaction  mixture was cooled with ice and a 10%
aqueous solution of RochelIe's salt was added slowly
to  quench the reaction. The resulting biphasic
solution was warmed to room temperature and stirred  



for an additional lb. The rruxturc was diluted with
EtOAc and H20, the aqueous layer was  extracted with
EtOAc (3x) and the combined organic extracts were
washed with H2O, brine and 25 dried (Na2SO4).
Evaporation gave a pale orange solid. Purification by
column chromatography  (SiO2, 50 % EtOAclhexanes) gave
0.70 g (67%) of a light yellow solid- LCIMS (APCI, ES,
M+Hr475). 2-
[(Amltrocarbonyl)amino]-5-(4-mcthoxyphenyl) N
((3S)-piperidin-3-yl] thiophene-3- 30 carboxamide;
hydrochloride. To a stirred solution of tern-butyl
(3S)-3-({ [2 0 0 NOV 2006  -68
[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-thienyl]c
arbonyl)amino)piperidine-1- carboxylale (0.70 g.1.47
mmol) in anhydrous MeOH (5.0 mL) was added 4-ON HCl in
1, 4- dioxane (10 mL). A small amount of precipitate
forms shortly and the reaction is stirred for an
additional 4h at room temperature. The solvent was
removed under vacuum. The residue was 5 redissolved in
methanol and concentrated under vacuum (2x) to yield
0.51 g (85%) of a light  yellow solid. 'H NMR (d6 DMSO
S 10. 9, s, 1H; S 939, br s, 1H; S 9.20, br s, 111; S
8.37, d, 1H;  S 7.88. s. 1H; S 7.49, d, 2H; S 6.96, d,
2H; S 6.97, hr s, 2H; S 4.24. m, 1H; S 3.77. s. 3H; S
3,29,  m, 1H; S 3. 11. m, 111; S 2.93, in, 211; 8 1-9
1, m, 2H; 51.68. in, 211). LC/MS (APCI, ES, M+8=6875).
10 Example 25
2-[(Aminocarbonyl)amino]-N-[(3S)-azepan-3-yl]
-5-(4-methoxyphenyl)thiophene-3- carboxantxitle
hydrochloride 15 (8)-S-Anvno-azepane-1tarboxylic acid
fart-butyl ester. (S)-Azepan-3-ylamine (5g; 43.8
mmol) was dissolved in 100 mL of anhydrous CFI2CI2 and
cooled to 78 9C while stirring with a  magnetic string
bar. In another flask
N-(tert-hutoxycarbonyloxy)succinimide [Boc-OSu] (9.7
g;  45 mmol) was dissolved in 50 mL of anhydrous
CH2CI2. To the stirred solution of the amine was
added the solution of the succinimide over a period of
10-15 minutes so as to keep the reaction 20 mixture
at-is 'C while stirring. After the addition was
complete. the reaction was allowed to  warm to mom
temperature and then sti rred for an additional 4h or
until the reaction was complete  by TLC (Ninhydrin; Rr
0.3; 0.1.1:10 NH4 OFI, McOH; CH2C12). The reaction
mixture was  washed with 50 mL of H20. The aqueous
layer was brought to a pH X13 by the addition of 6N
NaOH end extracted with CH2CI2 (3 x 100 m..). The
organic layer was dried over Na2CO3, 25 Filtered, and
concentracted in a vacuum to yield pure
(S)-3-amino-azepane-1-carboxylic acid tert- butyl
ester as a viscous oil (5.1 g, 54%). '1 NMR (d6-DMSO,
d 3.4, m 2H-, d 2.89, m, IH; d  



2.71, m, IH; d 254, m, IH; d 1.54, m, 31-I; d 1-34,
in, 31-L- d 1.27. s, 9H; d 1.12, in. 2H), LCIMS
(APCI, ES, M+H-215). 08 NOV 2006  --69 tent-Butyl
(3S)-3-({[2-[(aminocarbonyl)amino]-5-(4-nethoxyphenyl)
-3- ihlenyl]carbonyl}amino)azepane-l-earboxylate. To a
solution of methyl 5-(4-
methoxyphenyl)-2-(([(tichloroacetyl)amino]carbonyl]
amino) thiophene-3-carboxylate (136 g, 3  mmol) in
anhydrous TFIF (20 mL) was added a solution of
[Me1AI-3-13oc-(S)-3 5 aminohomopiperidine] in THE
(preformed by the careful addition of Me3Al (2A M in
hexanes,  3.0 mL. 6-0 mmol) to a so]ution of
(S)-3-amino-azepane-l-carboxylic acid tent-butyl ester
in 10  mL of TT1F at 78 C followed by warming to room
temperature under nitrogen and stirring for  an
additional 15 min.). The resulting deep yellow/orange
solution was stirred overnight at roam  temperature.
The reaction 'mixture was cooled with ice and a 10%
aqueous solution of Rochelle's 10 salt was added
slowly to quench the reaction. The resulting hiphasic
solution was warmed to  room temperature and stirred
for an additional Ih_ The mixture was diluted wi01
EtOAc and  1120, the aqueous layer was extracted with
EtOAc (3x) and the combined organic extracts were
washed with H2O, brine and dried (Na2SO4). Evaporation
gave a pale orange solid. Purification  by ISCO MPLC
(SiO2, 60-80% ELOAclhexanes) gave 0.9 g (62%) of the
title compound as a 15 white solid. 1H IAMB (d6 DMSO,
S 11.0, 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
6.917, d, 211; S 6.96, br s, 211; S 4.19, m, 0.511; S
4. 11, m,  0.511; S 3.77, m, 311; 8 3.65. m, M. S 3.4
S. m, IH; 6 3.20. m, 2H; 6 1.75, m, 311; 5158, in,
2FI; 6  1.42, s, 4.511; S 1.39, m, I11; 8 1.36, s,
4.511), LCIMS (APCI, ES, M+H=489). 20
2-[(Aminocarbonyl)amino]-N-[(3S)-span-3-yl]-S-(4-metho
xyphenyl)thiopbene-3- earboxamide; hydrochloride. To a
stirred solution of tert-butyl (3S)-3-([ [2-
[(aminocarbonyl)amino]-5-(4-mcthoxyphenyl)-3-Lbienyl]c
arbony1) amino)azepane-l-carboxylate  (0.9g,1.8 mmol)
in 1, 4-dioxane (10 mL) was added 4.0N RCU in 1,
4-dioxane (10 mL, 40  mmol)_ A precipitate forms
shortly and the reaction is stirred for an additional
4h at room 25 temperature. Due to the hygroscopic
nature of the salt form, the solvent was removed under
vacuum. The residue was dissolved in methanol and
concentrated under vacuum (2x) to yield  and off-white
solid. Recrystallization from using 2-propanol gave
0.45g (59%) of a white solid.  'H NMR (ds DMSO, 810.9,
s, 11T; 8 9.58. br s,111; S 9.29, br s. 1H; 6 8.3 9,
d, 111; 6 7.82, s, 111;  8 7.48, d, 21~ 6 6.96, d,
211; S 436. m,111; 8 3.77, s, 311; 8 3.29, m, I0; 8
3.20. m, 213; 8 3,07,  30 m. Ill; 6 1.98, m, 111;
61.84, in, 411; 8 1.59. m. 1H), LCIMS (APCI, ES,
M+I3---389). - - - - - - - - - - - - - - - -- - - - -
- - ---- - - - - - - - - - - -  



0s NOV 2005  -70 Example 110 2- Aminocarbon 1 amino
-5- 4- 2-
diethylamino)ethoxy)phenyl)-N-[(3S)-piperidin-3-
yl]thionhene-3-carboxamidetr-ifluoroacetate To a
stirred solution of teri-butyl (33)-3{{ [2- 5
I(aminocarbonyl)
amino)-5-(3-methoxyphenyl)-3-thienyl]carbonyl)
amino)pipehdine-1 carboxylate dissolved in a small
amount of methanol was added 4,0 N HCl in dioxene. The
solution was stirred for th at R'1'_ The product was
purified by Gilson (5%MeCN- H20--.98%MeCN-Ha0) to
yield 21 mg of the title compound as the
trifluQroacetaba salt. III  NMR (300 MHz, d3-MeOD;
87.55(d, 213, 7.45(s, 11-1), 7.05(d, 2H), 4.35(dd.
2H), 4.25(m, 111). 10 3.60(dd, 2H), 3.50(m, 1H),
130(m, 5H), 2.95(dd, 211), 2.10(dd, 2H), 1.80(m, 2H),
135(t, 611)),  LCMS, (ES. M+1-1~460). Example 112
tert-Bu 1 5 - [(aminocarbonyl) 1 ina -5- 4- 2- dieth
lantino echo hen 1 -3- 15 thie 1 carbon l amino 1
eridine.1.cm-bo late trifluoroacetate Methyl
{4-[2(diethylamino)ethoxy]phenyl}acetate To a solution
of methyl (4- hydroxyphenyl)acetate (16.6 g, 10 mmol)
in DMF (100 niL) was added 2-bromo-NN-
diethylethanamine hydrobromide (2.6 g, 10 mmol) add).
Cs2CO3 (6.6g. 20 mmo])_ After lh an 20 additional
equivalent of the bromide was added and then stirred
overnight at room temperature,  The reaction mixture
was poured in to a large volume of cold water. The
product was then  isolated by filtration and purified
by column chromatography (SiO2, 10% McOH/DCM) to give
15.6 g of the title compound as an off-white solid.
LC/MS (APCI, ES. M+H=266). 25
{4-[2-[Diethylamino)ethoxy]phenyl}acetaldehyde To a
stirred solution of methyl l4-[2-
(diethylamino)ethoxy]phenyl}acetate (53 g, 20 mmol) in
anhydrous toluene (100 mL) cooled to  78 C under N2
was added diisobutylaluminum hydride (DIBAL.1.0M in
toluene, 140 mL, 100  mmol) over a period of 10-15
minutes. The mixture was stirred at 78 C for an
additional 2h_  The reaction was quenched by the slow
addition of MeOH, followed by the introduction of 10%
30 Rochelle's Salt- The suspension was diluted with
EtOAc and stirred at room temperature for Ili.  The
EtOAc layer was set aside and the aqueous layer was
extracted with EtOAc(2x). The a a Nov 2G0&  -71
combined organic layers were combined and dried over
Na2SO4 and filtered- The solution was  concentrated
under vacuum to yield 4.7 g (100%) of the title
aldehyde as a yellow viscous  semisolid, which was
used in the next step without purification- LCIMS
(APCL ES, M+H=235). 



5 Methyl
2-amino-5-(4-[2-(diethylamino)ethoxy]phenyl)thiophene-
3-carboxylate To a  solution of
(4-[2-(diethylamino)ethoxylphenyl] acetaldehyde (4.7
g, 20mmol) in DUF (30 mL)  was added cyanomethyl
acetate (1.5 mL. 20 mmol) and sulfur (O,6 g, 20mmo]),
followed by  diisopropylethylamine (Hunig's Base, 2S
ml., 20 mmol). The resultant suspension immediately
aimed dark yellow to brown with an exotherm. The
reaction mixture was stirred overnight at 10 room
temperature. The reaction was slowly added to water
(-200 mL) while stirring. A tan  precipitate formed
and was filtered after an additional 30 minutes of
stirring- The resultant solid  was purified by column
chromatography (Si0x, 5-10% McOHIDCMIO.5% NILOI3) to
yield 2.4  g of the title compound as alight yellow
solid, LCIMS (APCJ, ES, M+H=349), 15
2-Amino-5-{4[2-(diethylamino)ethoxy]plrenyl}thiophene-
3-carboxylic acid To as liced  solution of methyl
2-amino-5-(4-[2-(diethylamino)ethoxy]phenyl]
thiophene-3-carhoxylate (2A  g, 5.7 mmol) in MeOH (50
ml.) was added 6N NaDI-I (50 mL) and water (50 mL).
The reaction  was heated to reflux for 2h or until
starting material was gone by TLC or LCMS. The
solution  was concentrated under vacuum to about half
of the original volume. The pH of the resultant  20
cloudy mixture was adjusted to 3-5 by the careful
addition of 6N HCl (--150 mL) while stirring.  The
gummy red precipitate was filtered and dried.
Purification was achieved by triturating in  boiling
hexanes. The product (1.6 g) was isolated in pure form
by filtration after cooling to room  temperature and
drying in a vacuum oven overnight. LCIMS (APCI, ES,
M+Hr335). 25 U6Butyl
(3S)3-([(2-amino-5-(4-12-(diethylumino)ethoxy]phenyl)
3-thienyl) carbonyl]  amino]piperidine-1-carhoxylate
To a stirred solution of 2-amino-5-14-[2-
(diethylamino)ethoxy]phenyl}thiophene-3-carboxylic
acid (100 mg, 0.3 nunol) in anhydrous  DMC (2.0 mL) is
added (S)-3-amino-azepane- 1-carboxylic acid
tert-butyl ester (60 mg, 03  mmol). EDCI (63 mg, 0.33
mmol), HOB1 (61 mg, 0.45 mmol), and NMM (0.04 ml, 0.3
mmol)_ 30 The reaction mixture was stirred overnight
at room temperature. The solution was diluted with --
-- ----- -- D e NOV 2006  --72 water and EtOAc. The
organic layer was separated and set aside. The
remaining aqueous layer  was extracted with EEOAc (2x)
and then the combined organic extracts were pooled and
washed  with brine- The resultant ELOAc solution was
dried over Na22SO4, filtered, and concentrated  under
vacuum to yield a brown solid, Purification was
performed by Gilson (5%MeCN 5 IIbO-}98%MeCN H2O) to
give 90 mg of an off-white solid. LC'/MS (APCJ, E'S,
M+H=517),  tart-Butyl
(3S)3([(2-[(aminocarbonyl)amino]-5-(4-[2-(dielhylamino
)cihoxy]phenyl)-3-
thienyl)carbonyl]amino]piperidine-1-carhoxylate To a
stirred solution of tern-butyl (3S)-3- 



([(2-amino-5- (4- [2-(diethylamino)ethoxy]pheny]
1-3-thienyl) carbonyl] amino) pipendine-1 10
carboxylate (9D mg, 0.17 mmo]) in anhydrous THE (5.0
mL) was added Uichloroacety]  isocyanale (0,09 mL, 0-7
mmol) slowly over a period of 5 min. After the
addition was complete,  a precipitate formed and the
reaction stirred for an additional 1h. The reaction
mixture was  concentrated in a vacuum. The crude
residue was dissolved in methanol and then charged
with  2.ON NH3 in methanol (0.35 rnL). Purification by
Gilson (5%MeCN-H2O--#98%MeCN-HZO) 15 gave the title
(50 mg) as a tan solid- rH NMR (300 MHz, d3-MeOD; 8
7.55(d, 23), 7.45(s, 111),  7.05(d, 211). 4.35(dd,
211), 3.60-3.90(m, 311), 3.60(dd, 213), 330(m,
411).2-95(m, 211), 1.90(dd,  211), 1.55(m,
211),1-45(s, 911), 135(1, 611)), (APCI, ES, M+Hr560).
Exam lam-- 20 N- 5 Aze an-3- 1 5- 4-meths hen 1 2
xin-2- vlaminocarbon 1 amino thin here-3-carboxamide
It drechloride
2-Amino-5-(4-methoxy-phenyl)-thiephene-3-carboxylic
acid. To a stirred solution of 2-
an-ino-5-(4-methoxy-phenyl)-thiophene-3-carboxylic
acid methyl ester (6.6 g, 26-6 mmol) in 25 MeOH (200
rrL) was added 6N NaOH (100 mL) and wafer (50 mL). The
reaction was healed to  reflux for 2h or until
starling material was gone by TLC or LCMS. The
solution was  concentrated under vacuum to about half
of the original volume- The pH of the resultant cloudy
mixture was adjusted to 3-5 by the careful addition of
6N HCI ('-150 mL) while stirring. The  gummy red
precipitate was filtered and dried- Purification was
achieved by Triturating in boiling 30 hexanes. The
product (6.0 g, 91 %) was isolated in pure form by
filtration after cooling to room - ---------- ----
-------- a e NOV 2005  -73 temperature and drying in a
vacuum oven overnight- 'H NMR (d, -1)MSD 6 7.37, d,
2EI; 6 7.11,  s, 1H; 6 7. 10, br s, 211; 8 f 94, d,
2E1), LCIMS (APCI, ES, M+]-X=250)_
Pyrazine-2-carboxylic acid hydrazide. To a stirred
solution of pyrazine-2-carboxylic and 5 methyl ester
(11.1 g, 80 mrno]) in 140 mL of EtOH was added
hydrazine hydrate (15.6 mL, 320  mmol). The resultant
solution was heated to xi-,flux for 2h. The sal vent
was removed under  reduced pressure; and dried under
high vacuum to yield the title anode (11,1 g. 100%) as
a white  solid- The product was used in subsequent
seeps without purification. 'H NMR (d6-DMSO S  10.1,
hr s, IH; 8 9.12, d, lei; 6 8.83, d, 111:; 6 8.70. dd,
IH: 6 4.64, br s, 2H), LCIMS (APCI, ES,  10 M+H-139),
Pyrazine-2--carbonyl azide. Pyrazine-2-carboxylic acid
hydrazine (I I_I g, 80 mmol) was  dissolved in 140 ml,
of water and charged with 6NHCl (13.3 mL, 80 mmol) and
cooled to 0 C.  



To the stirred reaction mixture was added a solution
of sodium nitrite (83 g.120 mmol) in 80 mL 15 of water
was added slowly over a period of 15-30 minutes using
an addition funnel. After the  addition was complete
the reaction was warmed to room temperature and
stirred for an additional  5h_ The solution was the
neutralized by the careful addition of solid NaHCO3
and then extracted  with CIICI3 (3x). The pooled
organic fractions were dried over Na2SO4, frllered,
concentrated and dried under high vacuum overnight to
yield 2.5 g (21 %) the tide acyl aside. The product
was- 20 used in subsequent steps without purification.
'H NMR (d6-DMSO 6 9.30, d, IH; 8 9.03. d,1XI; S 8.90,
dd, 1H).
(S)-3-([2-Amino-5-(4-methoxy-phenyl)-thiophene-3-carbo
nyl]-arnino)-azepane-lcarboxy]ic  acid terl-butyl
ester. To as tirred solution of
2-amino-5-(4-methoxy-phenyl)-thiopherie-3 25
carboxylic acid (1.0 g, 4,0 mmol) in anhydrous DMF (20
mL) is added (S)-3-amino-ezepane-l- carboxylic acid
tert-butyl ester (1.03 g, 4.8 mmol), BOP (2.6 g, 6.0
mmol) and NMM (D.6 mL, 5  moral). The reaction mixture
was stirred overnight at room temperature, The
solution was  diluted with water and ELOAc. The
organic layer was separated and set aside. The
remaining  aqueous layer was extracted with EtOAc (2x)
and then the combined organic exiracls were 30 pooled
and washed with brine. The resultant ELOAc solution
was dried over Na2Sda, filtered, 9 NOV 2006  -74 and
concentrated under vacuum to yield a brown solid-
Purification was performed by IS CO  1v1PLC (SiO2,
30-50% EtOAc/hexanes) to give 0.9 g (50%) of an
off-white solid- 'H NMR (dc- DMSO 8 7.5 1. d, 0.511; S
7.46, s, 0.511; S 7.37, s, 0.511; 8 7.36. d, 0.51-1; 8
7.34, br s, 21:1; S 7.33,  d, 21; 6 6.93, d, 211; 6
4.11. br s, 11; 5 3.76. s, 311; 5 3.6 1. dq.1H; 8
3.47. in, I H; 8 3.11. m, 2H; 5 S 1.73, in, 311;
61.56, m, 211; S 1.42. s, 4.511; S 1.3 8, s+m, 5.511;
), LCIMS (APCI, M.  M+H=446) tert-Eutyl
(38)-3-{((5-(4-methoxyphenyi)-2-([(pyrazin-2-ylamino)c
arbonyl]aminu)-3- thi,enyl)cnrbonyl]
amino)azepane-J-carboxyl al e. A solu Lion of (S)-3-
([2-amino -5-(4-me thoxy- 10
phenyl)-thiophene-3-carbonyl]-amino]-azepane-lcarboxyl
ic acid tert-butyl ester (0.76 g, 1.7 mmol) and
pyrazine-2-carbonyl aside (0.5 g, 3.4 mmol) in 20 mL
of anhydrous DYE was  refluxed for 2h. The solvent was
removed under reduced pressure end the crude product
was  purified using IS CO MPLC (40-60% EtOAc/bexaoes)
to give the title 0.51 g (53%) compound as  a Light
yellow solid. 'HNMR (da-DMSO 8 12.5, br s, 0.511;
612-4, bra, 0.511, 510.90, s, 0.51; 15 610.88, s,
0.51:4 8 8.93. s, 0.511; 6 8.89. s, 0311; 8 833, d,
IR; 6 8.29, t, ITT; 6 8.05, d, 0.511; S  7.91. d,
0513; 5 7;74, s, 0511; 6 7.65, s, 0.511; 8 7.52. dd,
211; 8 7.00. d, 211; 8 4.26, m, 0.511; S  4.17, in.
0.511; 8 3.79, s, 3K- 8 3.69, rn, 111; 6 3.48, m,111 S
121, m, 211; 61.77, in, 311; 81.61,  



m, 211; S 1.44, s, 4.511; 61.38, s+m, 5.511), LC/MS
(APCI. ES, M+H=567). 20
N-[(3S)Azepan-3-yl]-5-(4-metlioxyphenyl)-2-([(pyrazin-
2- ylamino)carbonyl]amino]tbiopbene-3-carboxarnide;
hydrochloride. To a stirred solution of  tent-butyl
(3S)-3-{[(5-(4-methoxyphenyl)-2-[[(pyrazin-2-ylamino)c
arbonyl]amino]-3- thienyl)carbonyl]amino]
azepane-I-carboxylate (031 g, 0.9 mmol) in 10 mL of
McOH is added  10 mL (40 mmol) of 4.0 N HCI in
dioxane. The solution was stirred at room temperature
for 4h 25 and then concentrated under vacuum. The
residue was partially recrystallized by triturating in
refluxing 2-propanol to yield the title compound are
alight orane solid (0.30 g, 67%). 'H NMR  (d6-DMSO
612.6, bra,11.1; 6 10.9. s, 111; 5 9.5 5. br s,111; 8
9.24, hr s, IH; 8 889. s, 11-1; S 8.49,  d, Ili; 8
8.35, dd, IH; 6 8.29, d, 1H; S 7.92. s, 111; 8 7.54.
d, 211; 6 6.99. d, 253; S 4.42. in. Ild.; S  333. to.
l1; 6 3.23, m, 21.1; 8 3.10, m, IH; 5 2.02. in, 111; 8
1. 85, in, 4H; 61.62, m, 1H;). LCIIvIS  30 (APCI, ES,
M+H--467). -- - ---------- ------- ------ 8 8 NOV 2906
-75 Example 136 2. [(Aminocarbonyl)aminol.5 f
4-[2-(diethylamm]no)el hoxylphenyll
-N-F(3S)-uiueridin-3- v]]thiophene-3-carboxamide
trifluoroacetatc 5 tort-Buty]
(3S)-34[(5-{4-[2-(diethylamho)cthoxylphemyl}-2-{[(hydr
oxyamino)
carbonyl]amino)-3-thienyl)carbouyljamino]piperidlne-l-
mrboxylale To a solution of rerr- butyl
(3S)-3-{[(2-amino-5-{4-[2-(diethylamino)ethoxy]phenyl]
-3-thienyl) carbonyl]  amino)piperidino-l-arboxylate
(115 mg, 0.22 mmol) in THE (640 p.L) was added
1,1'-carbonyl 10 diimidazolc (178 mg, 1.1 mmol). The
resulting cloudy solution was stirred at rt for 1 h
whereupon hydroxylamine hydrochloride (76.4 mg, 1.1
mmo]) and Et3N (100 L) were added  and the resul ing
dark solution was stzned for 48 h at rt. The mixture
was partidoned between  EtOAc and HzO and the organic
layer was washed with H2O, brine and dried (MgSO4).
Evaporation afforded a yellow residue. Purification by
Gilson (5%MeCN-H2O--98%MeCN- 15 1-120) gave the title
hydroxy urea
5-(4-(2-QAethylamino)ethoxy]phenyl)-2-([(hydroxyamiuo)
carbonyl]anrino)N-[(3S)-
piperidin-3-yllthiophene-3-carboxamide A stirrcd
solution of terr-butyl (3S)-3-{ [(5- (4-[2-
(diethylamino)elhoxy]phenyl)-2-
([(hydroxyamino)carbonyl]amino) -3-thienyl) 20
carbonyl] amino)piperidine-l-carboxy]ate in dioxane
was treated with 4.ON HC1 solution in  dioxane (3 mL)
and the resulting cloudy mixture was stirred at rt for
I h. Evaporalion of the  



solvent gave
5-[4-(2-diethylamino-ethoxy)-phenyI]-2-(3-hydroxy-urea
)-thiophene-3-earboxylic  acid-(S)-piperidn-3-y]amide
as the hydrochloride sal[ (8 mg). X11 NMR (300 MHz,
DMSO{]6) S  ppm 1.17-1.40(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, I 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) 9.65 (s,  I H); LCIMS (ES,
M+H=476). Example 137 30 2- Aminorarbonvl amino -N- 3S
-azc un-31 -5- 3-metlto ]ten 1 thin hens-3-
carboxamide - - - ------- - ---- --- - - - - --  0 e
r:~v 2096  76 lent-Butyl
(3S)-3-1(12-[(aminocarboayl)amino]-5-bromo-3-thienyl}
carbony])amino]axepane- 1-curbuxylate To a solution of
methyl
2-[(aurinocarbonyl)amino]-5-bromothiophene-3-carboxyla
te (I equiv) in  5 dry THE (0.3 Ivi) was added a
solution of [Me2A1-Boc-3-(S)-aminohomopipcndine] (2
equip) in  THE (1.0 M) (which was preformed by the
addition of Me3AI (2.0 M in hexanes) to a solution of
Boc-3-(S)-homopiperidine in THE at -78 C and the
resulting yellow solution was warmed to  room
temperature and stirred for an additional 15 min) and
the resulting deep yellow solution  was stirred
overnight at room temperature. The reaction mixture
was cooled with ice and a 10% 10 aqueous solution of
Rochelle's salt was added slowly to quench the
reaction. The resulting  biphasic solution was warmed
to room temperature and stirred for an additional A.
The mixture  was diluted with EtoAc and HLO, the
aqueous layer was extracted with ELOAc (3x) and the
combined organic extracts were washed with 1:120,
brine and dried (MgSO4). Evaporation gave a  pale
orange solid. Purificati on by column chromatography
(40-60% BtOAclklexanes) gave a 15 white solid. LCIMS
(&5, M+11=452). tent-Butyl
(35)-3-({[2-[(aminocarbonyl)amino]-5-(3-methoxyphcnyl)
-3- thienyl]carbonyl]amino)axepane-1-carboxylate A
flask was loaded with ten butyl (3S)-3-
[({2-[(antinocarhonyl)amino]-5-hromo-3-thienyl}
carbonyl)aruino]azepane-l-carboxylate (LO 20 mmol),
3-methoxypheny]boronic acid (1.5 mmoi), Cs2CO3 (3.0
mmol) and Pd(PPh3% (0.05-0_I  mmol) and was purged
with nitrogen for 10 mins_ Dioxane (4mL) and H2O (1mL)
were added  under nitrogen atmosphere and the
resulting mixture was heated to 90C for 2-4 h. The
mixture  was allowed to cool to RT and the mixture was
filtered (0.45 uM or diatomaceous earth). The  water
layer was separated and remaining solvent was
concentrated to dryness. The residue was 



25 purified by column chromatography (SiO2) on an MPLC
ISCO separation system (30-60%  EtOAclhexanes) to give
an off-while solid. LCMS, (ES, M+II=489). 2-[(Amino
carbonyl)urnf no]-N-[(38)-azepan-3-yI]-5-
(3-metboxyphenyl) thlophene-3- carboxarnide
hydrochloride To a stirred solution of rern-butyl
(33)-3-([ (2 30
[(anunocarhonyl)amino]-5-(3-methoxyphenyl)-3-thieny]]c
arbonyl]amino)azepane-l-carboxylate 0 o Noy 2006  -77
dissolved in a small amount of methanol was added 4.0
N MCI in dioxane. The solution was  stined for lh at
RT. The product as the hydrochloride salt was obtained
as an off-white solid  after removal of the solvent
and drying. iH 1MR (d6-DMSO S 10.90 (s, 111), 9.21 (s,
111), 9.01  (s. ll-I), 5.29 (d. 1H), 7.93 (s, 111),
7.29 (t, 111), 7.11 (d, 2B), 7,03 (s, lii), 6-83 (d,
113], 4.33 (s, 5 111), 3.81 (s. 3H), 3.20 (m, 4H),
2.00 (m, 111). 1.84 (m. 4H), 1.56 (m, li1)), ]:.CMS,
(ES,  Mi-U=3S9). Example 139 2- Aminocarben 1 amino
-5- 3-melho hen 1 -N- 35  i eridin-3- 1 thin liene-3-
10 carboxamide
Methyl2-(([(trichlornaeetyl)aminojcarbonyllamino)thiop
hene-3-carboxylate. To a s4rred  solution of
2-amino-thiophene-3-carboxylic acid methyl ester (1
eg) in anhydrous THE (mL) was  added trichforoacetyl
isocyanate (1 eq) slowly over a period of 5 min. After
the addition was 15 complete, a precipitate formed and
the reaction stirred for an additional lh. The desired
product  was obtained by filtration to give methyl
2-(([(triehloroacetyl)amino]carbonyl}amino)thiophene-
3-carboxylale (99%) as an off-white solid. The product
was used in the next step without any  further
purification. LCIMS (ES, M+I.1=345), 20
Methyl5-brorno-2-({[(trichloroacetyl)amino]carl)onyl]a
mino)thiophene,3-carhoxylate. To  a stirred solution
of methyl 2-({
[(trichloroacetyl)amino]carbonyl]amino)tl
ophene-3-carboxylate  (1 eg) in glacial acetic acid
(20 mL) was added a solution of bromine (1.3 eq) in
glacial acetic  acid (5 mL) slowly over a period of 5
min. After the addition was complete, the resulting
dark  solution was stirred for 30 mins at RT. The
solvent was evaporated under vaccum and the 25 residue
was triturated with H2O. The ti Ile compound was
obtained by filtration (99%) as an off- white solid.
The product was used in the next step without any
further purification after drying  for 2 days under
P2O5. LCMS (ES, M+H~425)_ Methyl
2-[(anvnocarbonyl),amino]-5-hromothiophene-3-carboxyla
te. A stirred solution of  30 methyl
5-bromo-2-(([(u-ichloroacetyl)amino]carhonylj
amino)thiophene-3-carboxylate (1 eq) in --- --------  



0 0 NOV 2006  -78 anhydrous methanol was purged with
dry ammonia for 20 rains- After stirring for extra 10
nuns  at RT, precipitation was observed and the
product was isolated by filtration (100% yield). LCIMS
(FS, M+H=280). 5
tert-Butyl(3S)3-[({2-[(aminocarbonyl)aminol-5-promo-3-
thienyl]carbonyl)amino]  piperidine-I- arboxylate To a
solution of methyl
2-[(aminocarbonyl)aminol-5-hromothiophene-3-carboxylat
e (1 equiv) in  dry THE (03 M) was added a solution of
[Meal]Boc-3-(S)-aminopipcridinc] (2 cquiv) in THE
(1.OM) (which was preformed by the addition of
Me3A1(2.OM in hexanes) to a solution of Boc-3- 10
(S)-pipeadine in THE at -78C and the resulting yellow
solution was warmed to room temperature and stirred
fox an additional 15 min) and the resulting deep
yellow solution was  stirred overnight at mom
temperature. The reaction mixture was cooled with ice
and a 10%  aqueous solution of RochelIe's salt was
added slowly to quench the reaction. The resulting
biphasic solution was warmed to room temperature and
stirred for an additional Ih. The mixture 15 was
diluted with EaOAc and H2O, the aqueous layer was
extracted with ELOAc (3x) and the  combined organic
extracts were washed with 1320, brine and dried
(MgSO4). Evaporation gave a  pale orange solid.
Purification by column chromatography (40-60%
EtOAclHexanes) gave a  white solid. 'H NMIR (d6 DM50,
S 10.9, s, 1H; S 9.48, hr s, 1FI; S 9.3 1, br s, IH; S
8.48, d. IH; S 8- 10. s, 1H; S 7.57, d, 2H; 8 73S. L
2H; S 7.23, t, 1H; S 7.01. hr s. 213; S 4.26, in, 1H;
S  20 3.29, m, 1H; S 3.11, m, IH; S 234, m, 213; S
1.91, m, 2H; S 1.69, m, 2H), LC/MS (APM, ES,
M+H=345), tent-Butyl (35
-3-({[2-[(aminocarbonyl)amino]-5-(3-methoxyphcnyl)-3-
thienyllcarbonyl)amiuo)piperidine-l-rarboxylate A
flask was loaded with tert-butyI(3S)-3- 25
[({2-[(aminocarbony])amino]-5-bromo-3-thieny]
Jcarbonyl) amino) piperidine-l-cntboxylate (1.0 mmol),
3-methoxyphenylboranic acid (1,5 mmol), Cs2CO3 (3A
mmol) and Pd(PPh3)4 (0.05-0.1  mmol) and was purged
with nitrogen for 10 awns. Dioxane (4 mL) and H2O (I
mL) were added  under nitrogen atmosphere and the
resulting mixture was heated to 90 C for 2-4h. The
mixture  was allowed to cool to RT and the mixtm-e was
tittered (0.45 uM or diatomaceous earth). The 30 water
layer was separated and remaining solvent was
concentrated to dryness. The residue was -
------------ -- -  0 0 NOV 2006  79 purified by column
chromatography (SI0z) on an MPLC IS CO separation
system (30-60%  



EtOAclhexanes) to give an off-white solid. LCMS, (ES,
M+14=475).
2-[(Aminocnrbonyl)amino]-5-(3-wethoxyphcnyl)-N-[(3S)-p
iperidin-3-yl] thlophene3 5 earboxamide hydrochloride
To a stiaed solution of ten-butyl
(3S)-3-((f2-[(aminocarbonyl)
amino]-5-(3-rnethaxyphenyl)-3-thienyl]carbonyl]
aznino)piperidine-1-carboxylate dissolved in a  small
amount of methanol was added 4.0 N HC1 in dioxane. The
solution was stirred for 1h at  RT. The product as the
hydrochloride salt was obtained as an off-white solid
after removal of the  solvent and drying- '11 NUR
(d6-DMSO S 10.94 (s. TB), 9.41 (s, 1R), 9.19 (s, IA),
8.47 (d, I H], 10 B_11 (s, IH), 7.30 (t. 111), 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.
2B),1.92 (d, 21-1),1.69 (m, 2H)), IAM4S, (ES,
M+H--375).  Other Examples 15 Examples 1-3, 5-25, and
27-109 were prepared in a similar fashion to that
described for examples  4 and 26. Examples 1I1 and
113-115 were prepared in a similar fashion to that
described for examples 110  and 112. 20 Examples
116-119 were prepared according to the general Scheme
V. Examples 121-122 and 124-135 were prepared in a
similar fashion to that described for examples  123
and 136. 25 Examples 138 and 140 were prepared in a
similar fashion to that described for examples 137 and
139. Claims 0a Nov 2906  -go Claims  I. A compound of
formula (1) or a pharmaceutically acceptable salt or
in  vivo-hydrolysable precursor thereof NR'R2  5 H
N-Rs  H  5 RS- O (I)  wherein: R1 is an optionally
substituted heterocyclyl; 



R2 is selected from H, optionally substituted C
1_6alkyl, or optionally substituted  10 helerocyclyl;
or RE and R2 and the N to which they are attached in
combination form an optionally  substituled
helerocyclyl; R4 is selected from H, OH, optionally
substituted carbocyclyl, optionally substituted
heterocyclyl, or optionalIy substituted Ci_6alkyl; 15
RS is selected from H, optionally substituted
carboeyclyl, or optionally substituted  Ci_6alkyl. 2.
A compound of formula (I) or a pharmaceutically salt
or an in vivo-hydrolysable  precursor thereof as
recited in claim I wherein R2, R', and R5 have any of
the meanings  20 defined in claim I and RI is an
optionally substituted heterocyclyl wherein 1, 2, or 3
substituents is/are independently selected from
halogen, nitro, amino, cyan, trifluoro rnethyl,
alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, hydroxy,
alkylhydroxy, carbonyl, -CH(OH)CH3,  -CH2NH-alkyl-OH,
alkyl-(OH)CH3, -CH2-phenyl-(OCH3)2, -Oalkyl, -OCH3,
-Ophenyl,  -OCOalkyl, -NHCHO, -Nalkyl, -N-(alkyl)-CHO,
-NH-CO-amino, -N-(alkyl)-CO-amino, 25 -NH-COalkyl,
-N-(alkyl)-COalkyl, -carboxy, -amidino, -CO-amino,
-CO-alkyl, -CO2alkyl,  mercapto, -Salkyl,
-SCH2furanyl, -SO(alkyl), -S02(alkyl), -SO2-amino,
-aikylsulfonylamino,  phenyl, anisole,
dimelhoxyphenyl, trimethoxyphenyl, halophenyl,
cycloalkyl, heterocyclyl,  -alkyl-NH-cycloalkyl,
-alkyl-NH- heterocyclyl, -alkyl-NH-alkyl-OH,
-C(=O)OC(CH3)3, 9 NOV 2666  -N(CH~)2, -N(CH2CH3)z
-alkyl-NH-alkyl- hctcrocyclyl, -alkyl-aryl,
-methyl-phenyl, alkyl-polycyclyl, alkyl-amino,
alkyl-hydroxy, -CH2NH-alkyl-heterocyclyl,
-CH2NHCH2CH(CH3)2, vicinal -O(alkyl)O-, vicinal
-OC(haloalkyl)O-, vicinal  -CH2O(alkyl)O-, vicinal
-S(alkyl)S- and -0(alkyl)S-. 5 3. A compound of
formula (1) or a pharmaceutically salt or an in
vivo-hydrolysable  precursor thereof as recited in
claim l wherein R2, R4, and R5 have any of the
meanings  defined in claim 1 and R' is an optionally
substituted helerocyclyl whcrcin 1, 2, or 3
subslituents is/are independently selected from: -OH.
C(=O)OC(CH3)3, NEl2, C1-6alkyl,  10 methoxybenzerie,
or dimethoxybenezene. 4_ A compound of formula (1) or
a pharmaceulically salt or an in vivo-hydrolysable
precursor thereof as recited in claim I wherein R2,
R4, and R5 have any of the meanings  defined in claim
1 and 15 R' is a helerocyclyl wherein heterocyclyl is
selected from piperdinyl, pyridinyl,  



pyrrolidinyl, pyrazinyl, azepanyl, azelidinyl,
azabicyclozinyl, furanyl or thienyl. 5. A compound of
formula (I) or a pharmaceutically salt or an in viva-
hydrolysab le  precursor thereof as recited in claim 1
wherein R'. Re, and R5 have any of the meanings  20
defined in claim l and R2 is H. 6. A compound of
formula (1) or a pharmaceutically salt or an in
vivo-hydrolysahle  precursor thereof as recited in
claim I wherein R', R2, and R5 have any of the
meanings  25 defined in claim I and R is H, 7. A
compound of formula (1) or a pharmaceutically salt or
an in vivo-hydrolysable  precursor thereof as recited
in claim I wherein RI, R2, and R4 have any of the
meanings  30 defined in claim 1 and R5 is H or an
optionally substituted C1 alkyl. 0 8 -82- Nov 2005 8.
A compound of formula (I) or a pharmaceutically salt
or an in vivo-hydrolysablc  precursor thereof as
recited in claim 1 wherein R', R2, and R4 have any of
the meanings  defined in claim 1 and R5 is H or an
optionally substituted Ci4alkyl wherein 1, 2 or 3
substituents is/are 5 independently selected from:
NH2, NHCH3, N(CH2CH3)2, N(CH3)2, OCHE, OH, -CI-6alkyl,
morpholino, piperidinyl or pyrrolidinyl. 9. A compound
of formula (I) or a pharmaceutically salt or an in
vivo-hydrolysahle  precursor thereof as reciled in
claim I wherein R', R2, and R4 have any of the
meanings  10 defined in claim 1 and R5 is H or an
optionally substituted C]-3alkyl. 10. A compound of
formula (I) or a pharmaceutically salt or an in
vivo-hydrolysable  precursor thereof as recited in
claim 1 wherein R', R2, and R4 have any of the
meanings  15 defined in claim 1 and RS is H or an
optionally substituted Cl_3atkyl wherein 1, 2 or 3
substituenls is/are  independently selected from: NH2,
NHCH3, N(CH2CH3)2, N(CH3)2, OCH3, OH, -Ci ealkyl,
iorpholino, piperidinyl or pyrrolidinyl_ 20 11. A
compound of formula (1) or a pharmaceutically saIt or
an in vivo-hydrolysahle  precursor thereof, as recited
in claim I wherein; Rc is an optionally substituted
heterocyclyl;  R2 is H; 



R4 is H; 25 R5 is H or an optionally substituted
Cisalkyl. 12. A compound of formula (I) or a
pharmaceutically salt or an in vivo-hydro lysab le
precursor thereof, as recited in claim I wherein: Rl
is an optionally substituled heterocyclyl wherein the
substituent is selected from  30 one or more of the
following: -NH2, Cr-6alkyl or -C(=D)OC(CH3)3; R2 is H;
R4 is H; 08 NOV 2046  -83 R5 is H or an optionally
substituted Cl-6alkyl wherein the subs tituent is
selected from  one or more of the following'
-Ci.6alkyl or -N(C 1 .3 alkyl)z. 13. A compound of
formula (I) or a pharmaceutically sail or an in
vivo-hydrolysable  5 precursor thereof, as recited in
claim l wherein: R1 is an optionally substituted
heterocyclyl wherein the substituent is selected from
one or more of the following: -NH2, Ci-6alkyl or
-C(=O)OC(CH3)3; R2 is H;  RQ is H; 10 R5 is H or an
optionally substituted Ct-3 alkyl wherein 1, 2 or 3
substituents is/are  independently selected from: NH2,
NHCH3, N(CH2CH3)2, N(CH3)2, OCH3, OH, -Ci_6alkyl,
morpholino, piperidinyl or pyrrolidinyl. 14. A
compound offormula (1) or a pharmaceutically salt or
an in vivo-hydrolysable  15 precursor thereof, as
recited in claim 1 wherein: R1 is a hctcrocyclyl;  R2
is H; Rs is H; RS is H or a Ci_6alkyl.  20 15. A
compound of formula (I) or a pharmaceutically salt or
an in vivo-hydrolysable  precursor thereof, as recited
in claim 1 wherein: R1 is a fi-membered heterocyclyl
containing at least one N in the ring;  R2 is H; 25 RQ
is H; R5 is a Ct.3alkyl. 



16. A compound of formula (1) selected from:
tert-butyl 3- { [(2-[(aminocarbonyl)amino] -5 - [4-
[2-(diethylamino)e1hoxy] phenyl } -3 - 30
thienyl)carbonyl]amino}piperidine-l-carboxyIate;
2-[(arninocarbonyl)amino]-5-
(4-[2-(dielhylamino)e[hoxy]phenyl} -N-piperidin-3 -yl
thiophene- 3-carboxamide; t 8 -sa- 8 Nov 2006
2-[(amino carbonyl)amino]-5- { 3 -[2-(di ethyl ami
no)ethoxy]phenyl } -N-piperidin-3 -ylthiophcnc-
3-carboxamide; 2-[(amino
carbonyl)amino]-5-(4-methoxyphenyl)-N-[(3
S)-piperidin-3-yl] thiophenc-3- carhoxamide; 5
lert-butyl 3-{[(2-[(aminacarbonyl) amino]-5-
{3-[2-(diethyl amino)ethoxy]phenyl} -3-
thienyl)curbonyl]amino) piperidine- I -carboxylate;
2-[(aminocarbanyl)amino]-5-
(4-[2-(diethylamino)ethoxy] phenyl)
-N-piperidin-4-ylthiophene- 3-carboxamide; 2-
[(aminocarbonyl) amino] -N-[(3 R)-azcpan-3 -yl] -5
-(4-mcthoxyphenyl) thiophene-3 - 10 carboxamide;
N-(3-[(4-aminopiperidin- I -yl)carbonyl]-5- {4-[2-(die
thy] amino)clhoxy]phenyl. }-2- thienyl)urca;
2-[(aminocarbonyl) amino] -5 - (3-[2-(di ethyl amino)
ethoxy]phenyl) -N-piperidin-4-ylthiophene-
3-carboxamide; 15
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-piperid
in-4-ylthiopbene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(3-[2-(diethylamino)cthoxy]
phenyl) -N-pyridin-3-ylthiophene- 3-carboxamide; 2-[
(aminocarbonyl)amino] -5-(4-nretho xyph enyl)-N-( I
-methylpiperidin-4-yl) thi ophene-3 - carboxamide; 20
2-[(aminocarbonyl)amino]-5-(4-methaxyphenyl)-N-[(3S)-l
-methylacepan-3-yl]thiophene-3- carboxamide; 2-
[(amino carbonyi)amino]-5-
{4-[2-(dicthylamino)ethoxy]phenyl }-N-pyrrolidin-3- yl
thiophene-3 -carboxamide;
2-[(aminocarbonyl)amino]-5-{4-[2-(diethyl
amino)ethoxy]phenyl} -N-pyridin-3-ylthiophene- 25
3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-melhoxyphenyl)-N-[(3S)-1
-methylpiperidin-3-yl]thiophene- 3-carboxamide; 



2-[(aminocarbonyl)amino] -5-
(3-[2-(diethylamino)cthoxy]phenyl }-N-pyrrolidin-3- yl
lhiophenc-3 -carboxamide; 30 2-[(aminocarbonyl)amino]
-5-(4-methoxyphenyl)-N-[(3R)-piperidin-3-ylmethyl]thio
phene-3- carboxamide; 2-[(arninocarbonyl) amino] -5
-(4-mcthoxyphenyl)-N -[(3 S)-pyrrolid in-3 -y1]
thiophene-3- carbaxamide; 0 8 NOV 2Q06  -85 2-
[(aminocarbonyl)amino]-5-(4-m ethoxyphenyl)-N- [(3 R)
-pyrrol id in-3 -yl] thiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-N- [(3 S)-arepan-3 -yl
]-5-(4-methoxyphcnyl) lhiophene-3- carboxamide; 5
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3R)-p
iperidin-3-yllthiophene-3- carboxamide; 2-[(ami
nocarbonyl )amino] -5-(4-methoxyphenyl)-N-(p ip
eridin-4 -ylm ethyl)thiophene-3 - carboxamide; 2-
[(amino carbonyl )amino] -5-(4-mclhoxyphenyl)
-N-pyrrolidin-3 -ylthiophene-3-carboxamide;  10
2-[(aminocarbonyl)amino]-N-(1-ethylpipendin-3-yl)-5-(4
-methoxyphenyl)thiophene-3- carboxamide;
2-[(aminocarbonyl) amino]
-N-[(35)-1-elhylazepan-3-yI]-5-(4-methoxyphenyl)
lhiophene-3- carboxamide; 2-[(aminocarbonyl)arninol-5-
(3 -lrydroxyphenyl)-N-piperidin-4-yl thioph en a-3
-carboxamide;  15
2-[(aminocarbonyl)amino]-5-(4-hydroxyphenyl)-N-piperid
in-4-ylthiophene-3-carboxamide;  2-[(aminocarb on
y1)ami no]-5-(3 -methoxyphcnyl)-N -piperid
in-4-ylthiophene-3-carboxamide;  tent-butyl (3
S)-3-(([2-[(aminocarbonyl)amino]-5-(4-m(-,thoxyphenyl)
-3 thicnyl] carbonyl } amina)pyrrol idi ne- 1
-carboxyl ate; 2-[(ami no
carbonyl)amino]-5-(4-metiioxyphenyl)-N-piperidin-3-ylt
hi ophene-3-carboxamide;  20
2-[(aminocarbonyl)arnino]-N-(1-benzylpiperidin-4-yl)-5
-(4-methoxyphenyl)thiophcne-3- carboxamide; lert-butyl
3-({ [2- [(aminocarhonyl)amino]-5- (4-me
thoxyphenyl)-3- lhicnyllcarbonyl]
amino)piperidine-I-carboxylate;
2-[(aminocarbonyl)amino]-5-[4-(2-piperidin-l-yl e
thoxy)phenyl]-N-(2-pyridin-4- 25
ylethyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5 -[4-(2-piperid in- l
-yletho xy)ph enyl ]-N-(2-pyridin-4-- 



ylc thyl) lhiophene-3 -carboxamide; 2-[(aminoca(bon
y1)amino]-N-azetidin-3
-y1-5-(4-methoxyphenyl)thiophene-3 -carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(2S)-p
yrrolidin-2-ylmethyl] thiophenc-3- 30 carboxamidc; 2-
[(amino carbonyl)amino] -5-(4-me1hoxyphcnyl)-N - pyrid
in-4-ylthiophene-3-carboxamide;
2-[(aminocarhonyl)amino]-5-(4-mclhoxyphenyl)-N-(2-pipe
razin- l-ylethyl)lhiophene-3- carboxamide; Q 8 Nov 200
-86 2- [(amino carbonyl)amino] -5 -(4
-mcthoxyphenyl)-N -(2-piperidin- I -yl ethyl) lb
iophenc-3 - carboxamid e;
2-[(aminocarbonyl)amino]-N-1-azabicyclo[2.2.2]oct-3-yl
-5-(4-methoxyphenyl)thiophcnc-3- carhoxamide; 5
2-[(aminocarbonyi)amino]-5-(4-melhoxyphenyl)-N-(2,2,6,
6-telramethylpiperidin-4- yl)thi ophene-3 -carboxamid
e;
2-[(aminocarbonyl)amino]-5-(2-melhoxyphenyl)-N-piperid
in-4-ylthio phene-3 -earb ox amide;  tert-butyl
(3R)-3-({[2-[(aminocarbonyl)amino]-5-(4-m(-,thoxypheny
l)-3- thienyl]carbonyl}amino)piperidine-
l-carboxylate; 10 tert-butyl
3-({[2-[(aminocarhonyl)amino]-5-(4-methoxyphenyl)-3-
thienyl]carbonyl) amino)azetidine- l-carboxylate;
N-j3-(1,4-diazepan-1-ylcarbonyl)-5-(4-melhoxyphcnyl)-2
-thienyl]urea;  2- [(amino carbonyl)amino] -N- (2-[
(2-f iry[methyl) thin] ethyl } -5 -(4-melhoxyphenyl)
lhiaphene- 3-carboxamidc; 15
N-(3-[(4-aminopiperidin-I-yl)carbonyl]-5-(3-[2-(diethy
lamino)ethoxy]phenyl }-2- thienyl)urea;
2-[(aminocatborryl)amino]-5-(4-melhoxyphenyl)-N- [(3
R) -p ipcrid in-3-yhnethyl] thiophene-3 - carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(1,2,3,
4-lclrahydroquinolin-3- 20 yl)thiophene-3-carboxamide;
tert-butyl 4 -({ [2-[(ami nocarbonyl)amino] -5-(3
-methoxyphenyl)-3- thienyl] carbonyl) amino) piperid
int.- I -carboxylate; tert-butyl 4-(([2-[(aminocarb
onyl)am ino] -5 -(4 -methoxyphenyl)-3-thi
enyl]carbonyl } amino)  piperidin- I -carboxy l ate; 



25
2-[(aminocarbonyl)amino]-5-(4-[2-(diethylamino)ethoxy]
phenyl)-N-[(3S)-piperidin-3- ylj thiophene-3
-carboxamide; 2-[(aminocarbonyl)amino]-5-
(4-(2-(dicthylamino)elhoxy]phenyl}-N-[(3R)-piperidin-3
- yl ] lhi op here-3 -carboxamide; tert-butyl (3
S)-3-([(2-[(aminoc arbonyl)amino]-5-
(4-[2-(diclhylamino)ethoxy]phenyl 1-3- 30
thienyl)carbonyl] amino ]piper idin e- I -carboxylate;
2- [(ami nocarbonyl) amino] -N-[(3 S)-azepan-3 -yl]-5-
(4-[2- (diethyl amino) ethoxy] phenyl)
thiophene-3-carb ox ami de; --- --------------- ---
----- --- 0 B NOV 2006  tort-butyl
(3R)-3-{[(2-[(aminocarbonyl)amino]-5-{4-[2-(dielhylami
no)elhoxy]phenyl}-3- thienyl)carbonyl]amino]
piperidine- I -carboxylate; N-[3-
([(3S)-3-aminoazepan-1-yl]carbonyl
}-5-(4-melhoxyphcnyl)-2-thienyl]urea; 5-
(4-[2-(dielhylamino)ethoxy]phenyl}-2-
([(pyrazin-2-ylamino)carbonyl]amino) -N-[(3 S)- 5
pyrrolidin-3-yl]thiophene-3-carboxamide; 5-
(3-[2-(diethyl amino)cthoxy]phenyl)
-2-{[(pyrazin-2-ylamino)carbonyl]amino) -N-[(3S)-
pyrroIidin-3-yl]lhiophene-3 -carboxamide;
5-{3-[2-(diethylamino)elhoxy]phenyl}-N-piperidin-4-y1-
2- ([(pyrazin-2- ylamino)oarbony1]amino}
thiophene-3-carboxamide; 10
N-[(3S)-azepan-3-yl]-5-(4-methoxyphenyl)-2-{[(pyrazin-
2- ylamino)carbonyl]amino) thiophene-3-carboxamide; 5-
(3-[2-(diclhylamino)
ethoxy]phenyl}-N-piperidin-3-yl-2-{[(pyrazin-2-
ylamino)carbonyl] amino } lb iophene-3 -carboxamide;
N-(2-aminoethyl)-5 - (4-methoxyphenyl)-2- {
[(pyrazin-2-ylamino)carbony I ]amino) thiophene- 15
3-carboxamide; 5- (4-[2-(diethylamino)e[hoxy]phenyl
}-N-piper idin-3-y1-2- ([(pyrazin-2- yl amino)
carbonyl] amino } thiophen a-3-carboxamide;
5-(4-methoxyphenyl)-N-piperidin-4-yl-2-{[(pyrazin-2-yl
amino)carbonyl]amino }thiophene 3- carboxamide; 20
terl-butyl 3-{[(5-{ 3-[2-(diethylamino)c[hoxy]phenyl)
-2-{[(pyrazin-2- ylamino)carbonyl] amino) -3
-thicnyl)carbanyl]ami no ] pip eridine- 1-carboxylate;
5- {4-[2-(die thylamino)elhoxy] phenyl ]
-N-piperidin-4-y1-2- ([(pyrazin-2- ylamino) carbonyl]
amino } thiophene-3 -carboxamide;
5-(4-methoxyphenyl)-2-
([(pyrazin-2-ylamino)carbonyl]amino)
-N-[(3S)-pyrrolidin-3- 



25 yl]thiophene-3-carboxamide;
N-[3-(1,4-diazepan-I-ylcarbonyl)-5-(4-mcthoxyphenyl)-2
-thienyl]-N'-pyrazin-2-ylurea;
N-[3-[(3-aminapyrrolidin- I
-yl)carbonyl]-5-(4-methoxyphenyl)-2-thicayl]-N'-pyrazi
n-2- ylurea; tert-b utyl 4- ([(5-(4-methoxyphenyl)-2-
([ (pyrazin-2-ylamino)carbonyl] amino } -3 - 30
thienyl)carbonyl]amino) piperidine-I-carboxylale;
tert-butyl 3-{[(5- (4-[2-(dicthylamino)ethoxy]phenyl)
-2- ([(pyrazin-2-
ylamino)carbonyl]amino}-3-thienyl)earbonyl]amino)
piperidine-1-carboxyl ate; a 8 NOV 2006  -88
5-[4-(2-diethylamino-ethoxy)-phenyl]-2-(3-hydroxy-urea
)-thiophene-3-carboxylic acid- (S)- piperidin-3 -yl
ami de; 2-[(aminocarbonyl) amino]-N-[(3 S)-azepan-3
-yl] -5 -(3 -methoxyphenyl) 111iophene-3- carboxamide;
5
2-[(aminocarbonyl)amino]-5-(2-hydroxyphenyl)-N-[(3S)-p
iperidin-3-yl]thiophene-3- carboxamide; 2-[(amino
carbonyl)amino] - 5-(3 -methoxyphenyl)-N- [(3S) -p
ipcrid in-3-yl] thiophene-3- carboxamide;
2-[(aminocarbonyl)amino]-5-[2-(bcnzyloxy)phenyl]-N
[(3S)-piperidin-3-yl]lhiophene-3- 10 carboxamide. 17.
A compound of formula (1) or a pharmaceutically
acceptable salt thereof as recited in  any one of
claims i to 16 for use as a medicament. 15 18. The use
of a compound of formula (1) or a pharmaceutically
acceptable salt thereof as  recited in any one of
claims 1 to 16, in the manufacture o F a medicament
for the treatment or  prophylaxis ofdisorders
associated with cancer, 19. The use o C a compound of
formula (I) or a pharmaceutically acceptable salt
thereof as  20 defined in any one of claims 1 to 16 in
the manufacture of a medicament for the treatment of
cancer. 20. The use according to claim 19 wherein the
cancer is selected from breast cancer,  colorectal
cancer, ovarian cancer, lung (non small cell) cancer,
malignant brain tumors,  25 sarcomas, melanoma and
lymphoma. 21. The use of a compound of formula (I) or
a pharmaceutically acceptable salt thereof as  defined
in any one of claims Ito 16 and an anti-tumor agent in
the manufacture of a  medicament for the treatment of
cancer 



30 22. The use of a compound of formula (1) or a
pharmaceutically acceptable salt thereof as  defined
in any one of claims I to 16 and a ^NA damaging agent
in the manufacture of a  medicament for the treatment
of cancer. 0 8 NOV 2006  _89 23. The use of a compound
of fbmzula (1) or a pharmaceutically acceptable salt
thereof as  defined in any one of claims I to 16 in
the manufacture of a medicament for the treatment of
infections associated with cancer. 5 24. The use of a
compound of formula (1) or a pharmaceutically
acceplahie salt thereof as  defined in any one of
claims 1 to 16 in the manufacture of a medicament for
the prophylaxis  treatment of infections associated
with cancer. 10 25- A pharmaceutical composition
comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as defined in
any one oF claims I to 16 together with  at least one
pharmaceutically acceptable carrier, diluent or
excipient. 26. A process for the preparation of a
compound of formula (I) or a pharmaceutically 15
acceptable salt or in vivo-hydrolysable precursor
thereof as defined in any one of claims 1 to  16,
which comprises: (a) the reaction ofa 2-amino
thiophene shown below as Formula It  We  S NH2 RS II
20 wherein a hydrogen at the 2-amino position is
displaced to form an amide, shown as formula  III
below O ^Me  S NH RS ~_NH2  III  wherein the methyl
ester is converted to an amide utilizing the desired
amine in conjunction 25 with an aluminate
organometallic complex, to give the product shown as
formula IV below: 0s NOV 2006  



-90 0 NR'R2  I 1 S H NH2  Rs  1V  wherein the amide is
converted to various substituted secondary ureas by
the reaction with  various isocyananles to yield the
product shown as formula V below a NR'R2  O  ~ 5 H
NHR4  5 R5 V.  27- The use of a compound of formula (V
I) below or a pharmaceutically acceptable salt or  an
in vivo hydrolysable precursor in the manufacture of a
compound of formula (I) as set 10 forth in any one of
claims 1-16. a NR1R2  O  Sr S N NH2 VI 




