
WO 2005/066163 PCT/6B2004/005.100 -1 SUBSTITUTED
HETEROCYCLES AND THE USES THEREOF Field of the
invention The present invention relates to novel
substituted heterocycles, their pharmaceutical  5
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 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 drastic adverse effects on  10
normal tissue, and the frequent development of tumor
cell resistance. It is therefore highly desirable to
improve the efficacy of such treatments in a way that
does not increase the toxicity  associated with them.
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 15 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  ensure that each step is precisely
carried out. Key to these processes are the cell cycle
checkpoints (Hartwell et al., 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 20 mitosis. There
are two such checkpoints in the cell cycle- the GUS
checkpoint that is regulated  by p53 and the G2/M
checkpoint that is monitored by the Ser/Thr kinase
checkpoint kinase 1  (CHK1). As the cell cycle arrest
induced by these checkpoints is a crucial mechanism by
which  cells can overcome the damage resulting from
radio- or chemotherapy, their abrogation by novel  25
agents should increase the sensitivity of tumor cells
to DNA damaging therapies. Additionally, the tumor
specific abrogation of the Gl/S checkpoint by p53
mutations in the majority of tumors  can be exploited
to provide tumor selective agents. One approach to the
design of  chemosensitizers that abrogate the G2/M
checkcpoint 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 WO 2605106616.3
PCTIGB20041005400 



-2 concept studies. (Koniaras eta!, Oncogene 2001,
20:7453; Luo et al., Neoplasia, 2001, 3:411;  Bushy et
al.,Cancer Res., 2000, 60:2108; Jackson et al., Cancer
Res., 2000, 60:566). Smithkline Beecham Corporation
describes 2-ureidothiophene compounds in  W003029241
and 3-urcidothiophene compounds in W003028731 as CHKI
inhibitors. The  5 present invention provides novel
CHIK1 inhibitors with improved properties. Summary of
the invention In accordance with the present
invention, the applicants have hereby discovered novel
compounds that are potent inhibitors of the kinase
CHKl and therefore possess the ability to 10 prevent
cell cycle arrest at the 02/M checkpoint in response
to DNA damage. These compounds  are accordingly useful
for their anti-proliferative (such as anti-cancer)
activity and are therefore  useful in methods of
treatment of the human or animal body. The invention
also relates to  processes for the manufacture of said
compounds, to pharmaceutical compositions containing
them and to their use in the manufacture of
medicaments for use in the production of an anti 15
proliferative effect in warm-blooded animals such as
man. The present invention includes pharmaceutically
acceptable salts or prodrugs of such  compounds. Also
in accordance with the present invention applicants
provide pharmaceutical  compositions and a method to
use such compounds in the treatment of cancer. Such
properties are expected to be of value in the
treatment of disease states associated  20 with cell
cycle arrest and cell proliferation such as cancers
(solid tumors and leukemias),  fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma,  haemangioma, acute and
chronic nephropathies, atheroma, atherosclerosis,
arterial restenosis,  autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with  retinal vessel proliferation. 25 WO
20051066163 PCTI6B2004/005400 -3 Detailed Drscribtion
of the Invention Accordingly, the present invention
provides a compound of formula (1) 5 II)  wherein: 



Xis selected from NH, S and O; Y is selected from CH
or N; R' is selected from cyano, isocyano. C1-6alkyl,
-NR11R12, C1-6alkoxy, C2-6alkenyl, C2-  6alkynyl,
cycloalkyl, cycloalkenyl, aryl, and heterocyclyl,
provided R1 is not thienyl; and wherein  10 R' may be
optionally substituted on one or more carbon atoms by
one or more R9; and wherein if said R' contains an
-NET- moiety, the nitrogen of said moiety may be
optionally substituted by a  group selected from R';
R2 and R3 are each independently selected from
-C=(O))NR6R7, -SO2NR16R17,  -NHC(=O)NHR4, and
-NHC(=NR8)NH2; 15 le is selected from H, OH, -NR11R12,
benzyl, C1-6alkoxy, cycloalkyl, cylcoalkernyl, aryl,
heterocyclyl, mercapto, CHO, -COaryl, -C0(Cl.6alkyl),
-CONR'oR31, -COa(Ci4aIkyl), -CO2atyl ,  -CO2NR7R71,
-Salkyi, -SO(Ci.4alkyl), -SO2(C[.6alkyl), -Saryl,
-SOaryl, -SO2aryIj SO2NR3 R31,  and -(Ci a1icyl)SO2
NR30B31 wherein R1 maybe optionally substituted on one
or more carbon  atoms by one or more R15; and wherein
if said heterocyclyl contains a NH- moiety, the
nitrogen  20 may be optionally substituted by a group
selected from R'4; R6 and R7 are each independently
selected from H, OH, OCH3, C1-6alkoxy, -NIL. - NHCEI3,
-N(CH3)2, (C1-3alkyl)NR11Rj2, -CI12CH2OH, cycloalkyl,
and a 5, 6, or 7-membered  heterocyclyl ring
containing at least one nitrogen atom, provided R6 end
R7 are not both H;  alternatively R6 and R7 taken
together with the N to which they are attached form a
heterocyclic 25 ring; wherein e and R? independently
of each other maybe optionally substituted on one or
more carbon atoms by one or more R's; and wherein if
said heterocyclyl contains a -NH- moiety,  the
nitrogen of said moiety may be optionally substituted
by a group selected from R19; WO 20051066163
PCTICB20041005400 -4 Ra is selected from cyan,
isocyano, -S02(Ct.salkyl), -SOz-aryl; -S(D2cycloalkyl,
- SO2cycloalkenyl, -SO2heterocyclyl, and CF3; wherein
BY maybe optionally substituted on one or  more carbon
atoms by one or more R23; R9, R", Rtt, RP, R29 and R"
are each independently selected from halogen, nitro, S
-NR30R3', cyan, isocyano. Ci.salkyl, C2-6alkenyl,
C2-6allcynyl, aryl, cycloalkyl, heterocyclyl,
hydroxy, keto(=C)), -O(Ct.6alky9, -Oaryl, -000ulkyl,
-NHCHO, -N(C,-6a]kyl)CHO.  -NHCONR30R21,
-N(Ct4allryl)CONR30R31, -NHCOalkyl, -NHC02(Cj4alkyl);
-NHCO2B, -N(Ci.  6alkyl)CO(Cl4alkyl),
-NHSOa(Ct.6alkyl), carboxy, -amidino, -CHO,
-CONR30R3j, -CO(Ci_  



0141), -COhelerocyclyl, -COcycloalkyl, C0211,
-CO2(Ci-salkyt), -CO2(Wyl), -CO2(NR?QR"), 10 mercaplo,
-S(Ci-6al cyl). -SO(Ci-zallcyl), -S02(Ct.6alkyl),
-SO2NR3R31; wherein R9, R'5 R'8, R.  and 0
independently of each other may be optionally
substituted on carbon by one or more  R20 and an
nitrogen of any moiety that contains an NH or NH2 by
R21; R'0, R14, R19, 0 and R4 are each independently
selected from halogen, nitro,  -NR30R3i cyano,
isocyano, C1$alkyl, C+1.6alkenyl, C2._Olkynyl, aryl,
cycloalkyl, heteracyclyl,  15 hydroxy, keto( O),
-O(C1.aalkyl), -Caryl, -OCOalkyl, -NHCHO,
-N(C1.6alkyl)CHO, NHCONR3QR3f, -N(Cl_salkyl)CONR70R31,
-NHCOalkyl, -NHCO2(C1.6alkyl); NHC02H, -N(Ci_
6alkyl)CO(Ct4alkyl), -NHSO2(Ct.6alkyl), carboxy,
-amidino, -CHO, -CONR30R", -CO(Ct_  6alkyl),
-COheteracyclyl, -COcyoloalkyf, -C02H,
-COz(C1.6elkyl), -COz(aryl), -CO2(RIRORn},  mercapto,
-S(Cl4alkyl), -SO(Ct.6alkyl), -502(Ci.6allry1),
-S02NR39R31; wherein R10, R'4, R19, R'S R'1  20 and e
independently of each other may be optionally
substituted on carbon by one or more and on nitrogen
of any moiety that contains an NH or NH2 by R3; RS1
and R12 are independently selected from H, Ci calkyl,
cycloalkyl, aryl, heterucyclyl;  alternatively R11 and
R12 taken together with the N to which they are
attached form a heterocyclic  ring; wherein R" and R12
independently of each other may be optionally
substituted on carbon by 25 one or more R73; and
wherein if said heterocyclyl contains a NH- moiety,
the nitrogen of said  moiety may be optionally
substituted by a group selected from R74; R16 andR'7
are each independently selected from H, OK OCH3,
Ci-6alkoxy, NH2,  -NHCfi3, N(CH3)a, (Claalkyl)NR"R12,
-CI2CH2OH, cycloalky[, ary], or a 5, 6 or 7-membered
heterocyclyl ring containing at least one nitrogen
atom, provided R's end R'7 are not both H; 30
alternatively R16 and R17 taken together with the N to
which they are attached form an optionally vg WO
20051066163 PCTIGB20041005400 -5 substituted
heterocyclic ring; wherein R16 and R17 independently
of each other maybe optionally  substituted on one or
more carbon atoms by one or more e; and wherein if
said heteracyclyl  contains an NH- moiety, the
nitrogen of said moiety may be optionally substituted
by a group  selected from R2S; 5 R2'0, 0 and Rix are
each independently selected from halogen, nitro, 



-NR70R31, cyan, isocyano, C1.6alkyl, Ci alkenyl,
Cz-adk5'nY1, arS'1, cYcloalkyl, beterocyclyl,
hydroxy, keto(O), -O(C'j_6alkyl). -Oaryl, -OCOalkyl,
-NHCHO, -N(Ci-6alkyl)CHO, -NHC0NR30R31,
-N(Ci_6Olky1)CONR30R31, -NHCOnicyl,
-NHCO2(C1.6allcyL); NHCO2H, -N(C1.  6alkyl)CO(Cj
alkyl), NHSO2(Cl-6alkyl), carboxy, -amidino, -CHO,
-CONR,70R31, -CO(C1 10 salkyl), -COheterocyelyl,
-COcycloalkyl, -CO2B, -C02(Cl.6alkyl), -CO2(aryl),
-CO2.(NR3R31)  mercapto, -S(C1.6alkyl),
-SO(C1.6alkyl), -S02(Ci 6allry1), -SO2NR30R31; wherein
R20,1(21 and R32  independently of each other may be
optionally substituted on carbon by one or more R26
and on  nitrogen of any moiety that contains an NH or
NH2 by R7; R21'Ra3 and R35 are each independently
selected from halogen, nitro, 15 - 30831, cyauo,
isocyano. C1 alkyl, [ -6alkenyl, C2-Wkynyl, aryl,
cycloalkyl, heterocyctyl,  hydroxy, keto&O),
-O(C1_6alky1), -Oaryl, -OCOalkyl, -NHCHO,
N(C141kyl)CHO,  -NHCONR'0, N(C1.6alkyI)CONR30R71,
-NHCOalkyl, NHCO2(C1.9lkyl); NHC021-L -N(CI.
6Wkyl)CO(C1.6alky1), -NHSO2(Cl.6alkyl), carboxy,
-amidino, -Ci-IO, -CONR70R31, -CO (C1.  6elkyl),
-COheterocyclyI, -COcycloalkyl, -CO2H,
-C02(Cl-6alkyl), -C02(aryt), -CO2(NR36R''), 20
mercapto, -S(Cl4alkyl), -SO(Ci-6alkyl),
-S02(Cl.6alkyl), -SO2NR30R31; wherein 821, R23 and
It's  independently of each other may be optionally
substituted on carbon by one or more R28 and on
nitrogen of any moiety that contains an NH by R29 ;
836 and R26 are each independently selected from
halogen, nitro, -NR3a1R31, cyan, isocyano, C1.6alkyl,
02-011 enyl, C2.6a]kynYl. aryl, cycloallryl,
heterocyclyl,  25 hydroxy, keto(=O), -O(Cl galkyl),
-Caryl, -OCOalkyl, -NHCHO, N(Cl4alkyl)CHO,
-NHCONR30R31, -N(Cl{alkyl)CONR30R3[, NHCOalkyl,
-NHCO2(Cj4alkyl); -NHCO213, -N(Ci.
6alkyl)CO(Ci.6allyl), -NHS02(Ci.6alkyl), carboxy,
-amidino, -CHO, -CONR30R31, -CO(Cl 6al cyl),
-COheterocyclyl, -COcyeloalkyl, -CO2H,
-COZ(C1.6alkyl), -CO2(aryl), -C02(NR30R31),  mercapto,
-S(C1.6alkyl), -SO(Cl.6alkyl), -S02(C1.6alkyl),
-SO2NR3831; WO 20051066163 PCTIGB20041005400 -6 Rn and
Lt's are each independently selected from halogen,
nitro, -NR3R31, cyan,  isocyano, CI-6alkyl,
C2.oalkenyl, C2,6alkynyl, aryl, cycloalkyl,
helerocyclyl, hydroxy, keto(=O),  -O(C,-6allcyl),
-Oaryl, -OCOalkyl, -NHCHO, -N(C1.6alkyl)CHO.
-NHCONR3R31,  N(Ct_saLky1)CONR76R31, -NUCOalkyl,
-NHC02(Ci-talky!); -NHCOzH, -N(Cl_6alkyl)CO(Ci. 5
6alkyl), NHS02(C1.6a]kyl), carboxy, -amidino. -CHO,
-CONR30R31, -CO(Ct-6alkyl). - 



Coheterocyclyl, -COcycloalkyl, -C02H, -CO2(Cj-6alky]),
-CO2(a,yl), -C02(NR30R31) mercapto,  -S(Ci.6alkyl),
-SO(Cl4alkyl). -SO2(C,_alkyl), -S02NR30R31; Lt70 and
R31 are each independently selected from halogen,
nitro, -NH2, cyano, isocyano,  C1.6alkyl, C2.6alkcny],
C2g cynyl, aryl, cycloalkyl, heterocyclyi, hydroxy,
kelo(=O), 10 -O(Ct.6alkyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(C1.6alkyl)CHO, -NHCONRI'R12,
-N(C]_6alky1)CONRI'R12, NHCOeikyl, -NHCO2(C1.6alky1);
-NHCO21-1, -N(Ci4allryl)CO(CG_  6alkyl),
-NHSO2(Ci.6alkyl), carboxy, -anudiao, -CHO, -CONRSRM,
-CO(C1.6alkyl), - COheterocyclYl, -COcycioelkyl,
-CO2H, -C02(Cl_6alkyl), -CO2(aryl), -COO(NR3R1'),
mercapto,  -S(Ci alkyl), -SO(Ci alkyl),
-SO2(Cl-6elky1), S02NR11R12; wherein e and R31
independently 15 of each other may be optionally
substituted on carbon by one or more R32; and wherein
if said  heterocyclyl contains a -NH- or NHamoiety,
the nitrogen of said moiety may be optionally
substituted by a group selected from R35; or a
pharmaceutically acceptable salt thereof; provided
that when X is S; Y is CH; R2 is C(=O)NR'R7; and e is
NHC(O)NHR4; then  20 R1 cannot be R50 wherein R5 is
selected from H, optionally substituted carbocyclyl,
or optionally  substituted C1-6alkyl; with the further
proviso that said compound is not 25
5-Methyl-2-ureido-thiophene-3-carboxylic acid
(]-ethyl-piperidin 3 yl)-amide;
[3-((S)-3-Amino-azepane-l-carbonyl)-5-elhyl-thiophen-2
-yl]-urea;  2-Morpholin-4
yl-4-ureido-thiazole-5-carboxylic acid (S)-piperidin-3
poylamide;  2-Methyl-5-ureido-oxazole-4-carboxylic
acid (S)-piperidin-3-ylamide; WO 20051066163 -7 PC
TIGB2O041005400
5-(4-G9doru-phenyl)-3-{3-[(R)-1-(2,2.2-trifluoro-acety
l)-piperidin-3-y1]-ureido}- thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide; or
N-(3-{[(3S)-3-aminoazepan-1-yl]carbonyl}-5-pyridin-2
yl-2-thienyl)urea. The following substituents for the
variable groups contained in formula (1) are further 5
embodiments of the invention. Such specific
substituents may be used, when appropriate, with  



any of the definitions, claims or embodiments defined
hereinbefore or hereinafter. XisS.  Xis^.  X is NH, 10
YisCH,  YisN.  Rl is -NRl'R12, C1.6alkoxy, Cz4alkenyl,
Gz.rialkynyl, cycloalkyl, cycloalkenyI, aryl, or
heterocyclyl, provided RI is not thienyl; and wherein
K' may be optionally substituled on one or  more
carbon atoms by one or more R9; and wherein if said
heterocyclyl contains an -NH- moiety,  15 the nitrogen
of said moiety may be optionally substituted by a
group selected from R10. R' is selected from
cycloalkyl, cycloalkenyl, aryl, and heterocyclyl,
provided R' is not  thienyl; and wherein R' may be
optionally substituted on one or more carbon atoms by
one or  more R9; and further wherein if said
heterocyclyl contains an NH- moiety, the nitrogen of
said  moiety may be optionally substituted by a group
selected from R10 20 Rl is a heterocyclyl, provided R'
is not thienyl; and wherein R' may be optionally
substituted on one or more carbon atoms by one or more
R9; and further wherein if said  heterocyclyl contains
an NH- moiety, the nitrogen of said moiety may be
optionally substituted  by a group selected from R10.
$' is a heterocyclyl selected from the group
consisting of pyridinyl, pyrrolyl, pyrazinyl,  25
pyrimidinyl, furanyl, isoxazolyl, isaindolyl,
benzofuranoyl, piperdinyl, and morpholinyl wherein  R'
may be optionally substituted on one or more carbon
atoms by one or more R9; and farther  -wherein if said
heterocyclyl contains an -NH- moiety, the nitrogen of
said moiety may be  optionally substituted by a group
selected from R1. WO 20051066163 PCT1G0200410054O11 -8
R1 is aryl optionally substituted on one or more
carbon atoms by one or more R9.  R' is phenyl
optionally substituted on one or more carbon atoms by
one or more R9.  R' is phenyl optionally substituted
on one or more carbon atoms by one or more by Ra,
wherein R9 is selected from halogen, amino. C1.6alkyl,
and C1-,5alkoxy. 5 R1 is phenyl optionally substituted
on one or more carbon atoms by one or more by R9,
wherein R9 is selected from halogen, Cj.6alkyl, and
C1.6alkoxy. 



R' is not t-butyl Rs and R3 are not both C('O)NR6R2.
One of R2 and R3 is C(=O)NR6R1 and the other is
-NHC(O)NHR4. 10 One of R2 and R3 is C(O)NR6R' and the
other is -NHC(O)NHR4, wherein R4 is H.  One of R2 and
R3 is C(O)NR6R2 and the other is -NHC(-O)NHR4, wherein
R6 is H and  RC is a 5, 6, or 7-membered heterocyclyl
ring containing at least one nitrogen atom wherein
said heteroeyclyl maybe optionally substituted on one
or more carbon atoms by one or more R' H;  and further
wherein if said heterocyclyl contains an -NH- moiety,
the nitrogen of said moiety 15 may be optionally
substituted by a group selected from R19. One of R2
and R3 is C(=O)NR6R7 and the other is -NFIC(-O)NIIR4,
wherein RR is H and  R7 is pyrrolin-3-yl,
piperdin-3-yl, or azepan-3-yl wherein said pyrrolidin
3-yl. piperdin 3-yl, or  azepan-3-yl may be optionally
substituted on one or more carbon atoms by one or more
R's; and  further wherein said pyrrolidin-3-yl,
piperdin-3-yl, or azepan-3-yl may be optionally
substituted  20 an N by a group selected from R19. One
of R2 and R3 is C(=O)NR'R7 and the other is
-NHC(=O)NHR4, wherein R4and R6  are H and R7 is
pyrrolidin-3-yl, piperdin-3-yl, or axepan-3-yl wherein
said pyrrolidin-3-yl,  piperdin-3-yl, or azepan 3-yl
maybe optionally substituted on one or more carbon
atoms by one  or more R9; and further wherein said
pyrroldin-3 yl, piperdin-3-y[, or azepan-3-yl may be
25 optionally substituted on N by a group selected
from R10. One of R2 and R3 is -SO2NR16R17 and the
ather is -NHC(--O)NHR4. One of R2 and R3 is -SON
R'sR"' and the other is NHC(=O)NHR4 and R4 is H.  R6
and R7 taken together with the N to which they are
attached form an optionally  substituted heterocyclic
ring which may be optionally substituted on one or
more carbon atoms V WO 2005/066163 PCTIGB20041005400
-9 by one or more R18; and wherein if said
heterocyclyl contains a -NH- moiety, the nitrogen of
said  moiety may be optionally substituted by a group
selected from R19. R6 and R7 taken together with the N
Iv which they are attached form an optionally
substituted heterocyclic ring which ring contains a
second N atom and further which ring may be  5
optionally substituted on one or more carbon atoms by
one or mom R18; and wherein if said 



heterocyclyl contains a NH- moiety, the nitrogen of
said moiety may be optionally substituted by  a group
selected from R19; R16 and R17 taken together with the
N to which they are attached form an optionally
substituted heterocyclic ring which may be optionally
substituted on one or more carbon atoms  10 by one or
more R24; and wherein if said heterocyclyi contains a
-NH- moiety, the nitrogen of said moiety may be
optionally substituted by a group selected from e. R16
and R" taken together with the N to which they are
attached form an optionally  substituted heterocyclic
ring which ring contains a second N atom and further
which ring may be  optionally substituted on one or
more carbon atoms by one or mom R24; and wherein if
said 15 heterocyclyl contains a -NH- moiety, the
nitrogen of said moiety may be optionally substituted
by  a group selected from R. In another embodiment of
the present invention, when R6 or R7 is a 5, 6, or
7-membered  heterocycyclyl ring containing at least
one nitrogen atom, said 5, 6, or 7-membered
heterocycyclyl ring is selected from azepanyl,
pyrrolidinyl, imidazolidinyl, piperdinyl, 20
morpholinyl and thiomorpholinyl. In a further
embodiment, the present invention provides a compound
of formula (I)  wherein when X is S and Y is N and one
of R2 and R3 is NHC(O)NHR" , then R4 is II; or a
pharmaceutically acceptable salt thereof. A particular
embodiment of the compounds of formula (I) of the
present invention are  25 compounds of formula (II?
and pharmaceutically acceptable salts thereof Formula
(H) WO 20051066163 PCTIGB20041005400 -10 wherein R',
R2 and R3 are as defined for formula (1). In another
embodiment; the present invention provides a compound
of formula (1)  or formula (II) wherein: 5 R2 is
-C(O)NR6R7;  R3 is -NHC(=O)NHR; R6 is H; R7 is a 5, 6,
or 7-membered heterocyclyl ring containing at least
one nitrogen  atom; wherein said heterocyclyl may be
optionally substituted on one or more carbon atoms by
one or more R'a; and further wherein if said
heteracyclyl contains an -NH- moiety, the nitrogen  



10 of said moiety maybe optionally substituled by a
group selected from R19;and R' is selected from
cycloalkyl, cycloalkenyl, aryl, and heterocyclyl,
provided R' is not  thienyl; and wherein R' may be
optionally substituted on one or more carbon atoms by
one or  more R9; and further wherein if said
heterocyclyl contains an -NH- moiety, the nitrogen of
said  moiety may be optionally substituted by a group
selected from R10; or a pharmaceutically 15 acceptable
salt thereof. In a further embodiment, the present
invention provides a compound of formula (1) or
formula (11) wherein: R2 is -C(=0)NIff;  R3 is
NHC(=O)NHR4; 20 R6 is H; R7 is a 5. 6, or 7 membered
heterocyclyl ring containing at least one nitrogen
atom; wherein R7 maybe optionally substituted on one
or more carbon atoms by one or more R's;  and wherein
if said heterocyclyl contains a -NH- moiety, the
nitrogen of said moiety maybe  optionally substituted
by a group selected from R19; and R' is selected from
cycloalkyl, cycloalkenyl, aryl, and heterocyclyl
provided R' is not  25 thienyl; and wherein R' maybe
optionally substituted on one or more carbon atoms by
one or  more R9; and further wherein if said
heterocyclyl contains an -NH-moiety. The nitrogen of
said  moiety maybe optionally substituted by a group
selected from R10; or a pharmaceutically  acceptable
sail (hereof. In another embodiment, the present
invention provides a compound of formula (I) or (Il)
30 wherein: C, WO 20051066163 PCT/G020041005401) -11
R3 is -C(-O)NR6R7;  Ra is -NHC(-O)NHR; R is H; R7 is a
5, 6, or 7-membered heterocyclyl ring containing at
least one nitrogen  atom wherein R7 may be optionally
substituted on one or more carbon atoms by one or more
R's;  5 and wherein if said heterocyclyl contains a
-NH- moiety, the nitrogen of said moiety may be
optionally substituted by a group selected from R19;
and Rt is selected from cycloalkyl, cycloalkenyl,
aryl, and heterocyclyl, provided R' is not  



thienyl; and wherein Rl may be optionally substituted
on one or more carbon atoms by one or  more R9; and
further wherein if said heterocyclyl contains an -NH-
moiety, the nitrogen of said 10 moiety may be
optionally substituted by a group selected from Ri; or
a pharmaceutically  acceptable salt thereof In a
further embodiment, the present invention provides a
compound of formula (1) or (R)  wherein: R3 is
-C(=O)NRsR7;  15 Ra is -NHC(O)NII3R4; R6 is H; R7 is a
5, 6, or 7-membered heterocyclyl ring containing at
least one nitrogen  atom; wherein said heterocyclyl
ring may be optionally substituted on one or more
carbon atoms  by one or more Res; and further wherein
if said heterocyclyl contains a -NH- moiety, the
nitrogen  of said moiety may be optionally substituted
by a group selected from W9, and 20 R' is selected
from cycloalkyl, cycloalkenyl, aryl, and heterocyclyl,
provided R' is not  thienyl; and wherein R' may be
optionally substituted on one or more carbon atoms by
one or  more R9; and further wherein if said
heterocyclyl contains an -NH- moiety, the nitrogen of
said  moiety maybe optionally substituted by a group
selected horn R1; or a pharmaceutically  acceptable
salt thereof. 25 In a still further embodiment, the
present invention provides a compound of formula (1)
or  (II) wherein: R' is aryl optionally substituted on
one or more carbon atoms by R9; Rs and R3 are
independently selected from-C(O)NR'R7 and
-NHC(O)NRIR4;  R9 and R6 are both H; and WO
20051066163 . PCTIGB200411)05400 -12 R7 is a 5, 6, or
7-membered heterocyclyl ring containing at least one
nitrogen wherein said  heteracyclyl ring maybe
optionally substituted on one or more carbon atoms by
one or more Rig;  and further wherein if said
heleracyclyl Contains a -NFI moiety, the nitrogen of
said moiety may  be optionally substituted by a group
selected from R19; 5 or a pharmaceutically acceptable
salt thereof. In a further embodiment, the present
invention provides novel compounds having formula  



R1. (A)" X/113 (Ia) to wherein: Xis selected from
CI-I, substituted C, NH, substituted N. S, 0;  Y is
selected from CH, substituted C, NH, substituted N. S,
0; A is selected from optionally substituted alkyl,
optionally substituted N-alkyl. optionally
substituted O-alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally 15
substituted cycloalkyl, optionally substituted
cyeloalkenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted
heteracyclyl or optionally substituted fused
heterocyclyl; nisoor1;  Rt is H. OH, F, Cl, Br, I,
NH2, NO2, CF3, CF13, 06L, -O(CH2)t-3N(CH2CH3)2,  20
C(-D)OR, -C(=O)NHNH2. -NH(CH2)j-3 a, -CH2NH(CHa)taR',
NRq=O)OR1, NR CQ~)R .  -(CsHa)CHzNH(CH2)"R.
-(Cslla)CH2N(CH3)(CH2)i-3R`44C6H4)(CH2)o.3R,
-(C614m)(R")CH2R',  -(C )CH2NHR, -(Crll4)C(--O)R
-(C6Ha)NHC(=O)R1, -(CaI4)CHZNH(ClJ2)t.3RRb,
(Ca4)NHSO2CH3, -Q=O)NRR, optionally substituted alkyl,
optionally substituted N-alkyl,  optionally
substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalkyl, 25 optionally
substituted cycloalkenyl, optionally substituted aryl,
optionally substituted alkoxy,  optionally substituted
phenyl, optionally substituted heterocyclyl, or
optionally substituted fused  heterocyclyl; --- I r WO
2 0 0 510 66 1 63 PCTIGB20041005400 -13 R2 is
C(=O)NRR, SO2N RR, NHC(=o)NRR4, C(-0)OR'  R3 is
C(=O)NRR, SOZN RR", NHC(-O)NRR", C(&O)OR R4 is
selected from H, optionally substituted carbocycle,
optionally substituted  hcteracyclyI, or optionally
substituted Ct4alkyl; 5 R and Rs are independently
selected from: H, OH, 00:13, CH3, optionally
substituted C,- 6alkyl, C;- koxy, NH24 NHCH3, N(CH3)2,
(CH2)2N(CH3)2, CH2C(CI )z, CH2CH2NH, optionally  



substituted phenyl, optionally substituted cycloalkyl,
optionally substituted 5 or 6 or 7 membered
heterocyclyl having I or 2 oxygen or I or 2 nitrogen
or I nitrogen and I oxygen or 1 nitrogen and  1 sulfur
or 1 oxygen and I sulfur ring atoms; 10 or a
pharmaceutically acceptable salt thereof. In another
embodiment the present invention provides a compound
having formula (Ia)  wherein: Xis S; Y is selected
from CH, substituted C, NH, substituted N, S, 0; 15 A
is selected f om optionally substituted alkyl,
optionally substituted N-alkyl, optionally
substituted O-alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally
substituted cycloalkyl, optionally substituted
cycloalkenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted
heterocyolyl, or optionally substituted fused
beterocyclyl; 20 n is Our I; Rt is H, OH, F, Cl, Hr,
I, NH2, NO2, CF3, CH3, OCR3, -O(CH2)j-3N(C H2CH3)2, -
C(~0)01V, -C(O)NHNH2, -NH(CH2)i-3R, -Cll2NH(CH2)t.3R,
-NRc(=0)oR, -NRt(==0)R,  -(C6IT4)CH2NH(CH2)taR',
-(C61-14)CH2N(CH3)(CH2)2aR, -(C6H4)(CH2)0-3R,
-(G6H4)CRe)M2W,  -(C6H4)CH2NHR, -(C6H4)C(=O)R
-(CJQNHC(=0)R, -(C6Ha)CHzNH(CH2)1-3R'e,  25
(C6H4)NHSO2CH3,-C(--0)NR'i", optionally substituted
alkyl, optionally substituted N-alkyl,  optionally
substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalkyl,  optionally
substituted cycloallrenyl, optionally substituted
aryl, optionally substituted alkoxy,  optionally
substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; 30 Rz is C(=O)NRR, S02N RR, NHC(=O)NRR4,
C(=O)OR&  RR is C(=0)NRR, SO2N RR, NfIC(=O)NRR4,
C(=O)ORa WO 20051066163 -14 PCTIGB20041005400 0 is
seleeted from H, optionally substituted carbocyclyl
optionally substituted  h5terocyclyl, or optionally
substituted CI-olkyl; W is independenity selected
from: H, OFL OCI-I3, CH~, optionally subs fiuftd C,
4alkyl,  



CI-6alkoxy,N]12, NHCEb, N(CE13)2.
(CH2)~.N(Cl13)zCI12C(CH3)2, CH2CH2NK OpdonallY 5
substituted phenyl, optionally substitu red
cycloalkyl, optionally snbftltut~d 5 or 6 or 7
membored  heteracyclyl having 1 or 2 oxygen or I or 2
nitrogen or I nitrogen and 1 oxygen or I nitrogen and
1 sulfur or 1 oxygen and I sulfur ring atoms. In
another embodiment the present invention provides a
compound having formula (h)  wherein: 10 X is selected
from CH, substituted C, NH, substituted N, S, O;  * is
C14; * is selected from optionally subsi itul 0 alkyl,
options ily substituted N-alkyl, optiortally
substituted O-alkyl, optionally substituted alkenyl,
optionally substituted alkynyl. optionally
substituted cycloalkyl, optionally substituted
cycloalkenyl, 1, optionally substited aryl. 15
opdonally substiLted phenyl, optionally substituted
heterouyolyl, or optionally substituted fused
heteroGyr,lyi, IL is 0 or 1; R'is. H, OH, F, Cl, Br,
1, N112, N02. CF3, CH.3. OC113, -O(CHO 1.3N(CH2CH3)2,
- C(-O)OW, -C(~O)NEIN112, -NH(CH2)j-3R.
-CH2NH(CH2),-3R'. -NROC(~O)OW, -NR!C(--O)EV,  20
-(C6HXff2NH(CH7)i-3W, -(C6H4)CH2N(CEl3)(CH2)t-3W,
-(C6T-L)(CEQo,-3R. -(CA)(R)CE12W.  -(C~144)CH2.NEW,
-(CA)C(~O)W -(CJJ4)NHC(~O)R% -(CA)CH2NH(CHz)j.3eR~,
(CJ-14)NEISO~,C%. -C(=O)bWR. optionally subs fituled
alkyl, optionally so bsfi tuted N-alkyl.  optionally
subs fttrwd alkenyl, optionally subs dtul rd alkynyl,
op tionally so bs ~tated cycloalkyl,  options ily
substituted cycloa Lkenyl, optionallysubstituted aryl.
op tiona I ly affistitated alkoxy, 25 op Lions Ily
substituted phenyl,- optionaLy substituted hct=cyclyl,
or optionally subs titu tA fused  heteracyclyl; * is
Q~O)LTWW, S02.N RW, NIIC(~O)NRIle, C(-O)OW  * is
r,(--O)NR!R!, S02N RW, NRC(--O)NR!R~. Q-O)W R4 is
selected from H, optionally substituted carboeyole,
oprioually substituted  30
liftrocycly~oroptionEillysubstitLikdCl.6alky1; WO
20051066163 PCTIGB20041005400 -15 R is independently
selected from: H. OR, OCI33, CE-L, optionally
substituted C1-o lkyl,  Ci.6alkoxy, NH2, NHCH3,
N(CH3)2, (CH2)2N(CR;3)2, CH2C(CH3)2, CHZCH2NHRa,
optionally  



substituted phenyl, optionally substituted cycloalkyl,
optionally substituted 5 or 6 or 7 membered
heterocyclyl having 1 or 2 oxygen or 1 or 2 nitrogen
or I nitrogen and 1 oxygen or I nitrogen and  5 l
sulfur or I oxygen and I sulfur ring atoms. In another
embodiment the present invention provides a compound
having formula (Is)  wherein; * is selected from CH,
substituted C, NH, substituted N, S. 0;  Y is selected
from CH, substituted C, NH, substituted N, S, 0; 10 A
is selected from optionally substituted aryl,
optionally substituted phenyl, or optionally
substituted heterocyclyl; n is 0 or 1;  R1 is H, OH,
F. Cl, Br, I, NH2, NO2, CF3i CH3. OCR3,
-O(CH2)laN(CHaCH3)2, - C(=O)OR, -C(--O)NIINH2,
-NH(CH2)1-3R, -CH2NII(CH2)1.3R', NRC(=O)OR, -NRC(=0)R,
15 -(C6H4)CH2NH(CH2)1-,Ra, -(C6H4)CH2N(CH3)(CH2)1-3Ra,
-(C6H4)(CHa)a3R (Caa)(RbC Rn,  -(d6H4)CH2NHR, -(CaH
4)C(=0)R -(C6H4)NHC(=o)lr, -(C6It4)CH2 a(CH2)1-3nY, -
(C6Ha)NHS02CH3, -C(O)NRaa, optionally substituted
alkyl, optionally substituted N-alkyl,  optionally
substituted aikeayl, optionally substituted alkynyl,
optionally substituted cycloalkyl,  optionally
substituted oycloalkenyl, optionally substituted aryl,
optionally substituted alkoxy, 20 optionally
substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; R2 is C(=O)NRR', SO2N RR", NHC(=O)NRaR4,
C(-O)OR0  R3 is C(=O)NRR, SO2N RR, NHC(O)NRR4. C(O)OR
R4 is selected from H, optionally substituted
carbocycle, optionally substituted  25 heterocyclyl,
or optionally substituted Ct-6alkyl; R is
independently selected from: H, OR, OCH3i CH3,
optionally substituted C1-6alkyl,  C1-6alkoxy, NH3,
NHCH3, N(CH3), (CH7)2N(CH3)z, CH2C(CH3)2, CH2CH2NHR,
optionally  substituted phenyl, optionally substituted
cycloalkyl, optionally substituted 5 or 6 or 7
membered  heterocyclyl having I or 2 oxygen or 1 or 2
nitrogen or 1 nitrogen and 1 oxygen or I nitrogen and
30 1 sulfur or 1 oxygen and 1 sulfur ring atoms. WO
20051066163 PCTIGB2001/005100 -16 1n another
embodiment the present invention provides a compound
having Formula (Is)  



wherein: Xis selected from CH, substituted C. NH,
substituted N, S, 0;  Y is selected from CH,
substituted C, NH, substituted N, S, 0; 5 A is
selected from optionally substituted alkyl, optionally
substituted N-aLkyl, optionally  substituted 0-alkyl,
optionally substituted alkenyl, optionally substituted
alkynyl, optimally  substituted cycloakyl, optionally
substituted cycloalkenyl, optionally substituted aryl,
optionally  substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted Fused
heterocyclyl; 10 n is 0 or 1; Rl is H, OH, F, Cl, Br,
1, NH2, N02, CF3, CH3, OCH3, -O(CHz)2N(CH2CH;  R2 is
C(=O)NR'R', SO2N RR', NHC(=0)NR'a4, C(=0)OR' It3 is
C(O)NR'R', SO2N R'R', NHC(-0 IR'R4, C(-O)ORe R is
selected from H. optionally substituted carbocycle,
optionally substituted  15 heterocyclyl, or optionally
substituted C1.6aIkyl; R' is independently selected
from: H, OR, OCH3, CH3, optionally substituted
C1.balkyl,  CI-6alkoxy, N112, NHCH3, N(CH3)2,
(CH2)2N(CH3)2, CH2C(CH,)2, CH2CH2NHR', optionally
substituted phenyl, optionally substituted cycloalkyl,
optionally substituted 5 or 6 or 7 membered
heteracyclyl having 1 or 2 oxygen or I or 2 nitrogen
or 1 nitrogen and 1 oxygen or 1 nitrogen and  20 1
sulfur or 1 oxygen and I sulfur ring atoms. In another
embodiment the present invention provides a compound
having formula (1a)  wherein: X is selected from CH,
substituted C, NH, substituted N, S, 0;  Y is selected
from CH, substituted C, NH, substituted N, S. 0; 25 A
is selected from optionally substituted alkyl,
optionally substituted N-alkyl, optionally
substituted O-alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally
substituted cycloal cyl, optionally substituted
cycloalkenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted
heterocyetyl, or optionally substituted fused
heterocyclyl; 30 nis0orl; R' is H, OH, F, Cl, Br,1,
NH2, NO2, CF3, CHy, OCH3, -O(CHz)t-3N(CH2CH3)i, -
C(=O)OR', -C(=O)NHNH23 -NIi(CH2)i e, -CH2NH(CH2)t-3R',
-NR'C(&O)OR', NR'C('-0)R'. 



WO 2005/044143 PCTICB2004/ooslo0 -17 -(C
)CH2NH(CH2),_3R8, -(C5H4)CH2N(CHs)(CH2)1-3R',
-(C6H4)(CH2)a,3Ra, - (c6H4)(R5cH2,R; -(C6H4)CH2NHR,
-(C6H4)C(=O)R -(G,1->4)NHC(=O)R3 , -
(C6II4)CH2NH(CH2)taRRh, -(C6I-I4)NHSO2CH3,-C(--O)NRR,
optionally substituted alkyl,  optionally substituted
N-alkyl, optionally substituted alkynyl, optionally
substituted alkynyl, 5 optionally substituted
cycloalkyl, optionally substi tuted cycloalkenyl,
optionally substituted aryl,  optionally substituted
alkoxy, opdone lLy substituted phenyl, optionally
substituted heterocyclyl,  or optionally substituted
fused helerocyclyl; R2 is C(O)NRR; R3 is C(0)NR'R',
SO2N RR, NHC(O)NRR4, C(=O)OR; 10 R4 is selected from
H, optionally substituted carbocycle, optionally
substituted  heteroeyclyl, or optionally substituted
C,~alkyl; R is independently selected front H, OH,
OCH3, CH3 optionally substituted C1-6alkyl,
C,.6aLkoxy, NH2, NHC113, N(CH3)2, (CH2)2N(CH3)2.
CH2C(CH3)2, CH2CH2NHR, Optionally  substituted phenyl,
optionally substituted cycloalkyl, optionally
substituted 5 or 6 or 7 membered 15 heteracyclyl
having 1 or 2 oxygen or I or 2 nitrogen or 1 nitrogen
and 1 oxygen or 1 nitrogen and  1 sulfur or 1 oxygen
and I sulfur ring atoms. In another embodiment the
present invention provides a compound having formula
(Ia)  wherein: X is selected from CH, substituted C,
NH, substituted N, S, O;  20 Y is selected from CH,
substituted C. NH, substituted N, S, 0; A is selected
from optionally substituted alkyl, optionally
substituted N-alkyl, optionally  substituted 0-alkyl,
optionally substituted alkenyl, optionally substituted
alkynyl, optionally  substituted cycloalkyl,
optionally substituted cycloalkenyl, optionally
substituted aryl, optionally  substituted phenyl,
optionally substituted heterocyclyI, or optionally
substituted fused 25 heteracyclyl;  nis0or1;  R' is H,
OH, F, Cl, Br, I, NH2. NO2, CF3, CH31 OCH3,
-O(CH2)taN(CH2CH3),,  C(O)OR!, -C(=O)NKNH2
NH(CH2)t.3R, -CH2NH(CH2)1-3W, NR'C(O)OR, -NR'C(=0)10,



-(C6T14)CH2NH(CH2)laR. -(Cal34)CH2N(CH3)(CH2)t-SR,
-(Csfl4)(CH2~.3Ra.  30 (C6H4)(R)CH2R% -(C6H4)CH2NHR,
-(C6H4)C(=O)R -(Ca4)NHC(=O)R!. -
(C6H4)dH2NH(CH2)I.IWRR, -(C6H4)NHS02CH3.-C(=O)NRR,
optionally substituted alkyl, WO 20051066163
PCTIGB20071005400 -18 optionally substituted N-alkyl,
optionally substituted alkenyl, optionally substituted
alkynyl,  optionally substituted cycloalkyl,
optionally substituted cycloakenyl, optionally
substituted aryl,  optionally substituted alkoxy,
optionally substituted phenyl, optionally substituted
heterocyclyl,  or optionally substituted hued
hetemcyclyl; 5 R2 is C(=O)NrIe, SO2N RR`,
NHC(=O)NR`R4, C(O)OR`  R3 is C(--O)NRR% NHC(=O)bTRaR4,
R4 is selected from H. optionally substituted
carbocycle, optionally substituted  heterocyclyl, or
optionally substituted Ci-6alkyl; R` is independently
selected from H. OIL OCHi, C%. optionally substituted
Cl~alkyl,  10 C,-aalkoxy, NHa, NHCH3, N(Clla)2,
(CI-I2)2N(CH32, CH2C(CH3)2, CH2CfiaNff, optionally
substituted phenyl, optionally substituted cycloalkyl,
optionally substituted 5 or 6 or 7 membered
heterocyclyl having 1 or 2 oxygen or 1 or 2 nitrogen
or I nitrogen and I oxygen or I nitrogen and  I sulfur
or 1 oxygen and 1 sulfur ring atoms. In another
embodiment the present invention provides a compound
having formula (fa)  15 wherein: Xis selected from CII
substituted C. NI3, substituted N, S, 0;  Y is
selected from CH, substituted C, NE, substituted N, S,
0; A is selected from optionally substituted alkyl,
optionally substituted N-alkyl, optionally
substituted 0-alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally 20
substituted cycloalkyl, optionally substituted
cycloalkenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; nis0or1;  R' is H, OH, F, Cl, Br, I,
N112, NO2, CF3, CH3, OCH3, -O(CH2)1.3N(CH2CH3)2.  25
C(--0)OR, -CCO)NHNH2, -NH(CH2)taIC Cf3a~Ii(Cllx)i-3R`,
-NRt(=O)OR", -NRC(=O)R`,  -(C6H4)CH2NH(CH2)].aR,
-(CsH4)CH2N(CH3)(CH2)t--;W, -(C6114)(CH2)w Ra, - 



(C6H4)(R5CH2R`, -(C614)CH2NHR, -(C6I14)C(-D)Rg -(C61I4
C(=O)Ra, - (C.6EI4)CH2NH(CHz)iaR'Rb,
-(CaH4)NHSO2CH3,-C(=O)NRR, optionally substituted
alley[, optionally substituted N-alkyl, optionally
substituted alkenyl, optionally substituted alkynyl,
30 optionally substituted cycloalkyl, optionally
substituted cycloalkenyl, optionally substituted aryl,
WO 20051066163 PCTIGB200AII)05400 -19 optionally
substituted alkoxy, options Ily sub~ftted phenYl,
optionally substituted heterecyclyl.  or optionally
substituted fused he terocyrlyl; R~ is Q=OWR~, SON RW,
NHC(=O)NrW, C(--O)OW  5 R~ is Q~OWWW, S02N We,
NHC(-O)NR'W, C(-G)ORR R4 is selected from IL op
fiona-Hy substituted carbooycle, optionally
substituted  heirrocyclyl. or optiomdly substituted
Ci-6alkyl; r is independently selected from: H, or
optionally substituted 5 or 6 or 7 membered
huterocyclyl. having 1 or 2 nitrogen nag atoms. 10 In
another embodiment the present invention provides a
compound having formula (1a)  Wherein: X is S,  Y is
CN A is phenyL  15 n is 1; R'is H; is C(=O)NWR!;  is
NHC(=O)NHz; R' is independently selected Earn: H, or
au optionally substituted 6 or 7 membered  20
heterocyclyl having 1 nitrogen ring atom. Additional
embodiments of the invention are as follows. These
additional embodiments  relate to compounds of formula
(I), (II) and (Ia) and it is to be understood where
compounds of  formula (1) and/or formula (H) are
referred to, this also applies in the alternative to
compounds of  formula (16)~ 25 In a further embodiment
of the invention, particularly useful compounds of the
invention  are any one of the Examples or a
pharmaceutically acceptable salt thereof. 



In another embodiment, the invention is directed to
Examples 13,15, 24,30,34,47,49,  104,107,
110,114,126,129,160,173, and 176. In another
embodiment the present invention provides the
following compounds of  3 D formula (I).
5-Phenyl-2,ureldo-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide, WO 20051066103 PCT/0920041005400
-20 5-Phenyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3 ylamide; 5Phenyl-2-(3
pyrazin-2-yl-ureido)-thiophene-3-carboxylic acid
(S)-azepan-3 ylamide;  5-Phenyl-2-(3-pyrazin-2
yl-ureido)-lhiophene-3-csrboxylic acid
(S)-piperidin-3-yIamide;
5-(lH-Pyrazol-0-yl)-2-ureidc-thiopbene-3-carboxylic
acid (S)piperidin-3-ylamide; 5
5-(1H-Pyrazol-4-yl)-2-ureido-thiopheno-3-carboxylic
acid (S)-azepan 3-ylami.de;
5-(lH-Pyrazcil-4yI)-2-(3-pyrazia-2-yl-ureido)-Ilriophe
no-3-carboxylic acid (S)-piperidin-3- yIarnide;
5-(1H-Pyrazol-4
yl)-2-(3-pyrazin-2-yl-umido)-thiophene-3-carboxylic
acid (S)-azcpan-3- ylanride; 10
5-(IH-Pyrrol-3-yl)-2-urtido-thiophene-3-caiboxylic
acid (S)-piperidin-3-ylamide;
5-(1H-Pyrrol-3-yl)-2-ureido-thiophene-3-carboxylic
acid (S)-azepan-3-ylamide;  5-(1H-Pyrrol-3 yl)-2-(3
pyrazin-2yl-ureido)-lhiophene-3-carboxylic acid
(S)-pipcridin-3 ylamide;
5-(1H-Pyrrol-3-yl)-2-(3-pyrazin-2-yl-ureido)-thiophene
-3-carboxylic and (S)-azepan-3-ylamide;  15
5-(1H-Pyrrol-2-yl)-2-ureido-thiophene-3-Carboxylic
acid (S)-piperidin-3 ylamide; 5-(1H-Pyrrol-2
yl)-2-ureido-thiophene-3-carboVlic acid (S)-azepan-3
ylamide;
5-(1H-Pyrrol2-y1)-2-(3-pyrazin2-yl-urcidc)-ihiophene-3
-carboxylic acid (S)piperidin-3- ylamide; 5-(IH
Pyrrol-2-y!)-2-(3
pyrazin-2-yl-ureido)-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide;  20
5-Pyridin-2-y1-2-nreido-thiophene-3-Carboxylic acid
(S)-piperidin-3-ylamide;
5-Pyridin-2-yl-2-ureido-thiophene-3-carboxy]ic acid
(S)-azepan-3-ylamidc; 5-Pyridin-2 yl-2-(3pyraain-2
yl-ureido)-thicphene-3-carboxylic acid (S)-piperidin-3
ylamide;  5-Pyridin-2~yl-2-(3
pyraain-2yl-nreido)-thiophene-3-carboxylic acid
(S)-azepan 3-ylamida;
5-Pyridin-3-yl-2-ureido-thiopliene-3-carboxylic acid
(S) pipeddin-3 ylamide; 



25 5-Pyridin-3-yl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3 ylamide; 5-Pyridin-3
yl.2-(3-pyrezin-2-yl-ureido)- thiophene-3-carboxylic
acid (S)-piperidin-3 ylamide;  5-Pyridin
3-y1-2-(3-pyrazin-2-yl-ureido)-thiophene-3-carboxylic
acid (S)-azepun-3-ylamide;
5-Pyridin-4-yl-2-ureida-lhiophene-3-carboxylic acid
(S)-piperidin-3-ylamide; 5
Pyridin-4-yl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3-ylanude; 30
5-Pyridin-4-yl-2-(3-pyrazin-2-yl-ureido)-
[hiophene3-carboxylic acid (S)-piperidin-3-ylamide; WO
2005/066163 PCT/CB200d1005400 -21 5-Pyridin-4
yl-2-(3-pyrazin-2-yl ureido)- thiophcne-3cerboxylic
acid (S)-azcpan-3 ylamide;
5-(4-P1uoro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-piperidin-3-ylumide;
5-(4-Pluoro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-azepan-3-ylamide;
5-(4-Pluoro-phenyl)-2-(3-pyrazin
2-yl-ureido)-Hriophene-3-carboxylic acid
(S)-piperdin-3 5 ylamide; 5-(4Fluoro-phenyl)2-(3
pyrazin-2-yl-ureido)-Ehiophene-3-carboxylic acid
(S)-ezepan-3- ylamide;
5-(4-Chioro-phenyl)2-urcido-fluophene-3-carboxylic
acid (S)-piperidin-3-ylamide;
5-(4-Chloro-phenyl)-2-ureido-thiopbene-3-carboxylic
acid (S)-azepan-3 ylamide; 10
5-(4-Chloro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-piperidin-3- ylamide;
5-(4-Chloro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-azepan 3- ylamide;
5-(3-Fluoro-phenyl)-2-ureido-thiopheue-3-carboxyiic
acid (S) piperidin-3-ylamide;  15
5-(3-Fluom-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-azepan-3ylamide;
5-(3-Fluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thicphen
o-3-carboxylic acid (8)-piperidin-3 yiemide;
5-(3Pluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thiophene
3-carboxylic and (S)-azepan-3- ylamide; 20
5-(3-Cblorc-phenyl)-2-ureido-thiaphene-3-carboxylic
and (S)-piperidin-3-ylamide;
5-(3-Chloro-phenyl)-2-ureido-tiltophene-3-carboxylic
acid (S)-azepan-3-y]amide;
5-(3-Chlaro-phenyl)-2-(3-pyraziu-2
yl-ureido)-thiophene-3-aaboxylic acid (S) piperidin-3
ylamide;  



5-(3-Chlorophenyl)-2-(3-pymzin-2-yl-ureido)-Ihicphene-
3-carboxylic acid (S)-azepan-3- 25 ylamide;
5-(3,4-Difluoro-phenyl)-2-ureido-thiopheao-3-carboxyli
c acid (S)-piperidin-3-ylamide;  5-(3,4
Difluoro-phenyl)-2-ureido-Ebiophene-3<arboxylic and
(S)-azepan-3-ylamide;
5-(3,4-Difluoro-phenyl)-2-(3-pyrazia-2-yl-ureido)-thio
phene3~arboxylic acid (S)-piperidin-3 ylamide; WO
20051066163 PCTIGB200-1005JOO -22
5-(3,4-Difluoro-phenyl)-2-(3-pyraxia-2-yl-ureido)-rhio
phene-3-carboxylic acid (S)-azepan-3- ylamide;
5-(2,4-Di.fluoro-phenyl)-2-urcido-thiophene-3-Carboxyl
ic acid (S)-piperidin-3-ylamide;
5-(2,4-Difluoro-phenyl)-2-ureido-thiophene-3-Carboxyli
c acid (S)-azepan-3-ylamide; 5
5-(2,4-Difluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thic
pheno-3-carboxylic and (S)-piperidin-3- ylamide;
5-(2,4-Difluorc-phenyl)-2-(3-pyraziu-2
yl-ureido)-thiophene-3-Carboxylic acid (S)-azepan-3-
ylamide;
5-(3-Chloro-4-fluoro-phenyl)-2-ureido-tbiopheae-3-carb
oxylic acid (S)-piperidia 3-ylamide;  10
5-(3-Chloro-4-fluorophenyl)-2-ureido-thiophene-3-carbo
xylic acid (S)-azepan-3 ylamide;
5-(3-C.hloro4-fluoro-pheayl)-2-(3-pyrazin-2-yl-ureido)
-thiophene-3-carboxylic acid (S)- piperidin-3-ylamide;
5-(3-Chloro4-fluoro-phenyl)-2-(3-pyrazin-2yl-ureido)-t
hiophene-3-carboxylic a bid (S)-azepan- 3-ylamide; 15
5-Pyrimidin-5-yl-2-ureido-thiophene-3-carboxylic acid
(S) piperidin-3-ylamide;  5-Pyrimidin-5
yl-2-ureido-thiophene-3-carboxylic acid (S)-azepan
3-ylamide;
5-Pyrirnidin-5-y1-2-(3-pyrazin-2-yl-ureidc)-Ihiophene-
3-carboxylic acid (S)-piperidin-3ylamide; 5-Pyrimidin
5-y1-2-(3-pyrazin-2-yl-ureido)-thiophene-3-carbaxylic
acid (S)-azepan-3-ylamide;
5-[(Aminocarbon)l)emino]-2-phenyl-N-[(3S)-piperidin-3-
yl]-1,3-thiazole-4-rarboxamide;  20
N-[(3S)-piperidia-3-yl]-2-phenyl-5-([(pyrimidin--ylemi
no)carbonyl]amino}-1,3-thiazole,4- carboxamide;
5-[(Aminocarbonyf)amino]-N-[(3S)-azepan-3
yl]-2_phenyl-1,3-thiazole---carboxamide;
N-[(3S)-azepan-3 yl]-2
phenyl-5-{[(pyrimidin-4-ylamino)carbonyl]amino}-1,3-th
iazole-- 



carboxamide; 25 3-Ureido-thiophene-2-carboxylic acid
(S)-azepan 3-ylamide;
5-Phenyl-3-ureido-thiophene-2-carboxylic acid
(S)-ezepan-3 ylamide;
5-(4-Chloro-phenyl)-3-ureidothiophene-2-carboxylic
acid (S)-azepan-3-ylamide:
5(4-tart-Butyl-phenyl)-3-ureido-tluophene-2-carboxylic
acid (S)-azepan-3 ylamide;
5.(4-iso-Butyl-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-azepaa 3-ylamide; 30
5-tert-Butyl-phenyl-3-ureido-thiophene-2-carboxylic
acid (S)-azepan-3-ylamide; WO 2005/066163
PCTIGB2004.1005400 -23
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide;
5-(4-Fluom)-3ureido-thiophene-2-carboxylic acid
(S)-piperidin-3-ylamide;  5-[4-(2-T
ienyl)]-3-ureido-thiophene-2-carboxylic acid
(S)-aaepan-3-ylamide;
5-Benzyl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3 ylamide; 5
5-Methyl-2-ureidothiophene-3-earboxytc acid
(S)-azepan-3ylamide;
5-Ethyl-2-ureido-thiophene3-carboxylic acid
(S)-azepan-3-ylamide;
5-iso-Propyl-2-ureido-thiophene-3-carboxylic acid
(S)-azcpan-3-ylamide;  2-Ureido-thiophene-3-carboxylic
acid (S)-azepan-3 ylamide;  5-Bromo-2-ureido-thiophene
-3-carboxylic acid (S)-azepan-3ylamide; 10
5-Bromo-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylarnide;
2-Phenyl-5-ureido-thiazole-4-carboxylic and
(S)-azepan-3-ylamide;
2-((4-Methyl)-phenyl)-5-ureido-thiarale-.carboxyiic
acid (S)-piperidin 3-ylamide;
2-Phenyl-5-ureido-thiazole-4-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methyl-5-ureido-lhiazole-4-carboxylic acid
(S)-azepan-3 ylamide; 15
2-(4-Fluoro-phenyl)-5-ureido-thiazole-4-carboxylic and
(8)-pip eridin 3 ylamide;
2-(4-Chloro-phenyl)-S-ureido-Eazolo-4carboxylic acid
(S)-piperidin-3-ylamide;
2-(4-Methoxy-phenyl)-5-ureido-thiezole-4-carboxylic
and (S)-piperidin-3-ylamide;
2-(3-Cyano-phenyl)-5-ureido-ihiazole-4-carboxylic acid
(S)-piperidin-3 ylamide;
2-Morpholin-4-yl-4-ureido-thiazole-5-carboxylic acid
(S) piperidin-3-ylamide; 20
2-(4-Methoxy-phenylamino)-4--ureido-thiazole-5-carboxy
lic acid (S)-piperidin-3-ylarnide;
2-Methylsullanyl-4-ureido-Ihiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methanesulfinyl-4-ureido-thiaxole-5-carboxylic acid
(S)-piperidin-3-ylamide;  



2-Methanesulfonyl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;
2-Phenyl-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3 ylamide; 25
2-Phenyl-5-ureido-oxazole-4-.carboxylic acid
(S)-piperidin-3-ylamide;  2-Methyl-5-ureido-oxazole-
-carboxylic acid (S)-piperidin-3ylamnide;
5-Ethynyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin3-ylamide;
5-Prop-1-ynyl.-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3 ylamide;
5-(3-Methoxy-prop-l-ynyl)-2-ureido-thiopheae-3-carboxy
lic acid (S) piperidin-3-ylamide; 30
5-Phenylethynyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide. i WO 2005/066163
PCT/GB20041005.100 -24 In another embodiment the
present invention provides a compound having formula
(1)  wherein one or more of the atoms is a
radioisotope of the same element. In anther embodiment
the present invention provides a compound of formula
(1) or a  pharmaceutically acceptable salt thereof for
use in the treatment or prophylaxis of disorders 5
associated with cancer, In another embodiment the
present invention provides a compound of formula (I)
or on  pharmaceutically acceptable salt thereof for
the use in treatment or prophylaxis of neoplas tic
disease such as cervical cancer, cancer of the head
and neck, carcinoma of the breast, ovary,  lung(non
small cell), pancreas, colon, prostate or other
tissues, as well as leukemias and 10 lymphomas,
tumors. of the central and peripheral nervous system,
and other tumor types such as  melanoma, fibrosarcoma
and asteosarcome. In another embodiment the present
invention provides a compound of formula (1) or a
pharmaceutically acceptable salt thereof for use in
the treatment or prophylaxis of proliferative
diseases including autoimmune, inflammatory,
neurological, and cardiovascular diseases. 15 In
another embodiment the present invention provides a
method of limiting cell  proliferation in a human or
animal comprising administering to said human or
animal a  therapeutically effective amount of a
compound of formula (1) or a pharmaceutically
acceptable  salt thereof. In a further embodiment the
present invention provides a method of inhibiting
CHILI  20 kinase comprising administering to an animal
or human in need of said inhibiting a  



therapeutically effective amount of a compound of
formula (1) or a pharmaceutically acceptable  salt
thereof In another embodiment the present invention
provides a method of treatment of a human  or animal
suffering from cancer comprising administering to said
human or animal a 25 therapeutically effective amount
of a compound of formula (I) or a pharmaceutically
acceptable  salt thereof. In further embodiment the
present invention provides a method of prophylaxis
treatment  of cancer comprising administering to a
human or animal in need of such treatment a
therapeutically effective amount of a compound of
formula (1) or a pharmaceutically acceptable  30 salt
thereof WO 20W066163 PCTIGB20041005401) -25 In another
embodiment the present invention provides a method of
treatment of a human  or animal suffering from a
neoplastic disease such as cervical cancer , cancer of
the head and  neck, carcinoma of the breast, ovary,
lung (non small cell). pancreas, colon, prostate or
other  tissues, es well as leukemias and lymphomas,
tumors of the central and peripheral nervous 5 system,
and other tumor types such as melanamasarcomas
including fibrosarcoma and  osteosarcoma, malignant
brain tumors, comprising administering to " human or
animal a  therapeutically effective. amount of a
compound of formula (1) or a pharmaceutically
acceptable  salt thereof. In another embodiment the
present invention provides a method of treatment of a
human  10 or animaI suffering from a proliferative
disease such as autoimmune. inflammatory,
neurological,  and cardiovascular diseases comprising
administering to said human or animal a
therapeautically  affective amount of a compound of
formula (1) or a pharmaceutically acceptable salt
thereof. One embodiment the of present invention
provides a method. of treating cancer by
administering to a human or animal a compound of
formula (1) or a pharmaceutically acceptable  15 s alt
thereof and an anti-tumor agent. One embodiment of the
present invention provides a method of treating cancer
by administering to a human or animal 3 compound of
formula (1) or a pharmaceutically acceptable  salt
thereof and a DNA damaging a gent. One embodiment of
the present invention provides a method for the
treatment of 



20 infections associated with cancer comprising
administering to a human or animal in need of such
treatment a therapeutically effective amount of a
compound of formula (f) or a pharmaceutically
acceptable salt thereof. A further embodiment of the
present invention provides a method for the
prophylaxis  treatment of infections associated with
cancer comprising administering to a human or animal
in  25 need of such treatment a therapeutically
effective amount of a compound of formula (1) or El
pharmaceutically acceptable salt thereof. Another
embodiment of the present invention provides a
pharmaceutical composition  comprising a compound of
formula (1) or a pharmaceutically acceptable salt
thereof together with  a I least one pharmaceutically
acceptable carrier. diluent or excipent. WO 200
1066163 PCT/6E2004/005-LOO 26_ In another embodiment
the present invention provides the use of a compound
of formula  (1) or a pharmaceutically acceplable salt
thereof in the preparation of a medicament. In another
embodiment the present invention provides the use of a
compound of formula  (I) or a pharmaceutically
acceptable salt thereof in the preparation of a
medicament for the 5 treatment or prophylaxis of
cancer. In another embodiment the present invention
provides the use of a compound of formula  (1) or a
pharmaceutically acceptable salt thereof in the
preparation of a medicament for the  treatment or
prophylaxis of neoplastic disease such as carcinoma of
the breast, ovary, lung, colon,  prostate or other
tissues, as well as leukemias and lymphomas including
CLL and CML, tumors 10 of the central and peripheral
nervous system, and other tumor types such as
melanoma,  fibrosarcoma end osteosarcoma. Instill
another embodiment the present invention provides the
use of a compound of  formula (1) or a
pharmaceutically acceptable salt thereof in the
preparation of a medicament for  the treatment or
prophylaxis of proliferative diseases including
autoimmune, inflammatory, 15 neurological, and
cardiovascular diseases. In another embodiment the
present invention provides the use of a compound of
formula  (1) or a pharmaceutically acceptable salt
thereof in the preparation of a medicament for use in
the  inhibition of CHK1 kinase activity. In another
embodiment the present invention provides the use of a
compound of formula  



20 (1) or a pharmaceutically acceptable salt thereof
in the preparation of a medicament for use in
limiting cell proliferation. Definitions  The
definitions set forth in this section are intended to
clarify leans used throughout this 25 application, In
this section, the definition applies to compounds of
formula (1) and (1T) and  compounds of formula (la)
unless otherwise slated. The term "herein" means the
entire  application. Unless specified otherwise within
this specification, the nomenclature used in this
specification generally follows the examples and rules
sued in Nomenclature of Organic  30 Chemistry
Sections., B, C, A, E, F, andH, Pergamon Press,
Oxford, 1979, which is WO 20051066163
PCTIG02111141005400 .27  incorporated by references
herein for its exemplary chemical structure names and
rules on  naming chemical structures, The term "Cm-n"
or "Cm-o group" used alone or as a prefix, refers to
any group having m to  n carbon atoms. 5 As used in
this application, the term "optionally substituted,"
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
normal  valency of the designated atom is not
exceeded, and that the substitution results in a
stable TO compound. For example when a substituent is
keto (i.e., =O), then 2 hydrogens on the atom are
replaced. When a group is indicated to be "optionally
substituted" or "substituted" unless  otherwise
expressly stated examples of suitable substituents
include toe following: halogen, nitro, amino, cyan ,
trifluoromethyl, methyl, ethyl, alkyl, alkenyl,
alkynyl, haloalkyl,  alkoxy, hydroxy, alkylhydroxy,
carbonyl, keto, -CH(OH)CH3, -CH2NH-alkyl-OH, alkyl 15
(OH)CHI, -Oalkyl, -OCOalkyl, -NHCBO, -N-(alkyl)-CHO,
-NH-CO-amino, -N-(alkyl)-CO- amino. NH-COalkyl,
N-(elkyl)-COalkyl, -carbony, -amidino, -CO-emino,
-CO-alkyl, - COxalkyl, mercapto, -Salkyl, -SO(alkyl),
-S02(alkyl), -SO2-amino, -alkylsulfonylamino, phenyl,
cycloalkyl, heterocyclic and heteroaryl,
-alkly-NH-cycloalkyl, -alkyl-NH-optionally substituted
heterocyclyl, -alkyl-NIT-alkyl-OH, -C(=O)OC(CH3)3,
-N(CH3)2, -alkyl-NH-alkyl-optioually 



20 substituted heterocyclyl, alkyl-aryl,
alkyl-polycyclyl, alkyl-amino, alkyl-hydroxy,
-CH2NH-alkyl- heteracyclyl, -CH2NHCH2CH(CH3)2 If the
group to be substiMad is a ring, the optional
substituents could also be selected from:vicinal-O(al
cyl)O-, vicinal -OC(haloalkyl)O-, vicinal
-CH2O(alkyl)O-, vicinal -S(alkyl)S- and -O(alkyl)S-.
Each of these substituents can, themselves,  be
fiuther substituted. Suitable examples of such further
substitution include any of the foregoing  25 suitable
substituents. The term "hydrocarbon" used alone or as
a suffix or prefix, refers to any structure
comprising only carbon and hydrogen atoms up to 14
carbon atoms. The term "hydrocarbon radical" or
"hydrocarbyl" used alone or as a suffix or prefix,
refers to any structure as a result of removing one or
more hydrogens from a hydrocarbon. WO 200510661 G3
PCTI6B2004/005100 -28 The term "alkyl" used alone or
as a suffix or prefix, refers to monovalent straight
or  branched chain hydrocarbon radicals comprising 1
to about 12 carbon atoms. Unless otherwise  specified,
"alkyl" general includes both saturated alkyl and
unsaturated alkyl. The teen "alkenyl" used alone or as
suffix Or prefix, refers to a monovalent straight or
5 branched chain hydrocarbon radical having at least
one carbon carbon double bond and  comprising at least
2 up to about 12 carbon atoms. The term "alkylene"
used alone or as suffix or prefix, refers to divalent
straight or  branched chain hydrocarbon radicals
comprising 1 to about 12 carbon atoms, which serves to
links two structures together. 10 The tern "alkynyl"
used alone or as suffix or prefix, refers to a
monovalent straight or  branched chain hydrocarbon
radical having at least one carbon-carbon triple bond
and comprising  at least 2 up to about 12 carbon
atoms. The term "cycloalkyl," used alone or as suffix
or prefix, refers to a monovalent ring- containing
hydrocarbon radical comprising at least 3 up to about
12 carbon atoms. When 15 cycloalkyl contains more than
one ring, the rings maybe fused or unfused and include
bicycle  radicals. Fused rings generally refer to at
least two rings sham two atoms therebetween.  The term
"cycloalkenyl" used alone or as suffix or prefix,
refers to a monovalent ring. containing hydrocarbon
radical having at least one carbon-carbon double bond
and comprising at  least 3 up to about 12 carbon
atoms. When cycloalkenyl contains more than one ring,
the rings  



20 may be fused or infused and include bicycle
radicals. The term "aryl" used alone or as suffix or
prefix, refers to a hydrocarbon radical having  one or
more polyunsaturated carbon rings having aromatic
character, (ag., 4n+ 2 delocalized  electrons) and
comprising 6 up to about 14 carbon atoms, wherein the
radical is located on a  carbon of the aromatic ring.
Exemplary aryl includes phenyl, naphthyl, and indenyl.
25 The term "alkoxy" used alone or as a suffix or
prefix, refers to radicals of the general  formula
--O-R, wherein -R is seleeled from a hydrocarbon
radical Exemplary alkoxy includes  methoxy, ethoxy,
propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,
cyclopropylmethoxy,  allyloxy,and propargyloxy. The
term "carbocyclyl" is intended to include both
alicyclic and aromatic ring structures  30 wherein the
closed ring is made of carbon atoms. These may include
fused or bridged polycyclic WO 2005/1164163
PCTI6B20041005400 -29 systems. Carbocyclyls may have
from 3 to 10 carbon atoms in their ring structure, and
often  have 3, 4, 5, 6 and 7 carbon atoms in the ring
structure. For example, "C3.7 carbocyclyl" denotes
such groups as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentadiene or  phenyl. 5
A "heterocyclyl^ " is a saturated, partially saturated
or unsaturated, mono or bicyclic ring  containing 4-12
atoms of which at least one atom is chosen from
nitrogen, sulphur or oxygen,  which may, unless
otherwise specified, be carbon or nitrogen linked,
wherein a -CH2- group ran  optionally be replaced by a
-C(O)- and a ring sulphur atom may be optionally
oxidised to form  the S-oxides. Heterocyclyl may
contain more than one ring. When a heterocyclyl
contains more 10 than one ring, the rings maybe fused
or unfused, Fused rings generally refer to at least
two rings  sharing two atoms therebe tween.
Heterocyclyl may have aromatic character or may not
have  aromatic character Examples of heterocyclyls
include, but are not limited to, 1H-indazo[yl, 2-
pyrrolidonyl, 21- 6H-1, 5,2-dithiaziayI,
21:1-pyrrolyl, 3H-indolyl, 4-piperidonyl,
4aH-carbazolyl,  411-quinolizinyl, 6H-1,
2,5-thiadiazinyl, acridinyl, azepanyl, azetidinyl,
acridinyl, azocinyl, 15 benzimidazolyl, benzof iranyl,
benzofuranyl, benzothiofurauyl, benzothiophenyl, ,
benzodioxolyl,  benzoxazolyl, benzthiophenyl,
benzthiazolyl, benzotriazolyl, benzotetrazolyl,
benzisoxazolyl,  bcnzthiazole, benxisotbiazolyl,
benzimidazolyls, benzimidazalonyI, carbazolyl,
4aH-carhaxolyl,  b-carbolinyl, chromanyl, chromenyl,
cinnolinyl, decahydroquinolinyl,
211,6H-1,5,2-dithiazinyl,  



dioxolanyl, furyl, 2,3-dihydrofuranyl,
2,5-dihydrofuraoyl,
dihydrofuro[2,3-b]tetrabydrofuranyl, 20 Furauyl,
furazanyl, homopiperidinyl, imidazolyl,
imidazolidinyl, imidazolidinyl, imidazolinyl,
imidazulyl, IFI-indazolyl, indolenyI, indolinyl,
indolizinyl, indolyl, isobenzaftuanyl,  isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isoIhiezolyl, isoxazolyl,  morpholinyl,
naphthyridinyl, octahydroisoquiuolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4.  oxadiazolyl,
1,2,5-oxadiazolyl, l,3,4-oxadiazolyl, oxazolidinyl,
oxazoly], oxiranyl, 25 oxazolidinylperimidinyl,
phenanthridmyl, phenantlurolinyl, phenarsazinyl,
phenaziuyl,  phenothiazinyl, pbenoxathiinyl,
phenoxazinyl, phthulazinyl, piperazinyl, piperidinyl,
piperidinyl.  pteridinyl, piperidonyl, 4-pipcridonyl,
purinyl, pyranyl, pyrrolidinyl, pyrrolinyl,
pyrrolidinyl,  pyruzinyl, pyrazolidinyl, pyrazolinyl,
pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl,  pyridothiazolyl, pyridinyl,
N-oxide-pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 30 pyrroLyl, pyridinyl, quiuazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, WO 20051066143 PCTIGB200 1/0U5a00 -30
carbolinyl, teLruhydrofiuanyl,
tetrahydroisoquinolinyl, thiophanyl,
thiotehahydroquinolinyl, 6ll- l,2,5-lhiadiazinyl,
1,2,3-thiadiazolyi,1,2,4-thiadiazolyl,
l,2,5-Ihiadiazolyl, 1,3,4-thisdiazolyl,  thiantbrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazoly],
thienoimidazolyl, thiophenyl,  thiiranyl, triazinyl,
1,2,3-triazolyl,1,2,4-triazoly],
1,2,5-triazolyl,1,3,4-triazolyl, and xanthenyl. 5 The
terms "seven-membered", "six-membered" and
"five-membered" used as prefix  refers to groups
having a ring that contains, respectively, seven, six,
and five ring atoms, The term "substituted" used as a
suffix of a first structure, molecule or group,
followed by  one or more names of chemical groups
refers to a second structure, molecule or group, which
is a  result of replacing one or more hydrogens of the
fast structure, molecule or group with the one or 10
more named chemical groups. For example, a "phenyl
substituted by nitro" refers to nitrophenyL  The term
"amine" or "amino" used alone or as a suffix or
prefix, refers to radicals of the  general formula
NRR', wherein R and R' are independently selected from
hydrogen or a  hydrocarbon radical. The term halogen
includes fluorine, chlorine, bromine and iodine. 15
"Halogenated," used as a prefix of a group, means one
or more hydrogens on the group  are replaced with one
or more halogens. `RP or "Al means room temperature. 



When any variable (e.g., R', R4, R", Lt` etc.) occurs
more than one time in any constituent  or formula for
a compound, its definition at each occurrence is
independent of its definitional 20 every other
occurrence. Thus, for example, if a group is shown to
be substituted with 0-3 Rt, then  said group may
optionally be substituted with 0, 1, 2 or 3 R' groups
and Rt al each occurrence is  selected independently
from the definition of Rt. Also, combinations of
substituents and/or  variables are permissible only if
such combinations result in stable compounds. A
variety of compounds in the present invention may
exist in particular geometric or  25 stereoisomeric
forms. The present invention takes into account all
such compounds, including  cis- and trans isomers, R-
and S- enanliomers, diastereomers, (D)-isomers,
(L}isomers, the  racemic mixtures thereof, and other
mixtures thereof, as being covered within the scope of
this  invention. Additional asymmetric carbon atoms
maybe present in a substituent such as an alkyl
group, All such isomers, as well as mixtures thereof
are intended to be included in this 30 invention. The
compounds herein described may have asymmetric
centers. Compounds of the WO 2005/866163
PCTICB200410CM00 -31 present invention containing an
asymmetrically substituted at am may be isolated in
optically  active or racemic forms. It is well known
in the art how to prepare optically active forms, such
as  by resolution of racemic forms or by synthesis
from optically active starting materials. When
required, separation of the racemic materiel can be
achieved by methods known in the art. Many 5 geometric
isomers of olefins, C --N double bonds, 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
described and maybe isolated as a mixture of isomers
or as separated isomeric forms. All chiral,
diastercomeric, racemic forms and all geometric
isomeric forms of a structure are intended, 10 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,  then such substituent may be handed to any atom
on the ring. When a sobsiituent is listed without
indicating the atom via-which such substitaent is
bonded to the rest of the compound of a given
formula, then such su bstituent maybe bonded via any
atom in such substituent. Combinations of  15
substituents and/or variables are permissible only if
such combinations result instable compounds.  



When a circle is shown within a ring structure, it
indicates that the ring system is  aromatic. As used
herein, the phrase "protecting group" means temporary
substituents which protect  20 a potentially reactive
functional group from undesired chemical
transformations. Examples of  such protecting groups
include esters of carboxylic acids, silyl ethers of
alcohols, and aceIais and  ketals of aldehydes and
ketones respectively. The field of protecting group
chemistry has been  reviewed (Greene, T.W.; Wuls,
P.G.M. Protective Groups in Organic Synthesis, 3'a
ed.; Wiley:  New York, 1999). 25 As used herein,
"pharmaceutically acceptable" is employed herein to
refer to those  compounds, materials, compositions,
and/or 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, irritation, allergic response, or
other problem or complication,  commensurate with a
reasonable benefit/risk ratio. WO 20051066163
PCTICB20041005400 -32 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 arc not limited to,
mineral or organic  acid salts of basic residues such
as amines; alkali or organic salts of acidic residues
such as 5 carboxylic acids; and the like. The
pharmaceutically acceptable salts include the
conventional  non-toxic salts or the quaternary
ammonium salts of the parent compound formed, for
example,  from nontoxic inorganic or organic acids.
For example, such conventional nontoxic salts  include
those derived from inorganic acids such as
hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric and the like; and the salts
prepared from organic acids such as acetic, 10
propionic, succinic, glycolic, stearic, lactic,
maleic, tartaric, citric, ascorbic, palmitic, maleic,
hydroxymeleic, phenylacetic, glutamic, benzoic,
salicylic, sulFanilic, 2-acetoxybenzoic, fumaric,
tolucnesulfonic, methanesulfonic, ethane disulfonic,
oxalic, isethionic, and the like. 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.  15 Generally, such salts can be prepared by
reacting the flee acid or base forms of these
compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic
solvent, or  



in in mixture of the two, generally, nonaqueous media
like ether, ethyl acetate, ethanol,  isopropanol, or
acetonitrile are preferred. Lists of suitable salts
are found in Remington's  Pharmaceutical Sciences,
17th ed, Mack Publishing Company, Easton, Pa., 1985,
p. 1418, the 20 disclosure of which is hereby
incorporated by reference. "Prodrugs" are intended to
include any covalently bonded carriers that release
the active  parent drug according to formula (1) in
vivo when such prodrug is administered to a mammalian
subject. Prodrugs of a compound of formula (1) are
prepared by modifying functional groups  present in
the compound in such a way that the modifications are
cleaved, either in routine 25 manipulation or in vivo,
to the parent compound. Prodrugs include compounds of
formula (1)  wherein a hydroxy, amino, or sulthydryl
group is bonded to any group that, when the prodrug or
compound of formula (1) is administered to a mammali
an subject cleaves to form a free  hydroxyl, free
amino, or free sulthydryl group, respectively.
Examples of prodrugs include, but  are not limited to,
acetate, formate and benzoate derivatives of alcohol
and amine functional 30 groups in the compounds of
formula (1), and the like. WO 2005/066163
PCT/CB2004IO(1540D -33 "Stable compound" and "stable
structure" are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful
degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent. 5
Combinations The anti-cancer treatment defined herein
may be applied as a sole therapy or may involve,  in
addition to the compound of the invention,
conventional surgery and/or radio therapy and/or
chemotherapy. Such chemotherapy may include one or
more of the following categories of anti- mum agents:
10 (1) antiproliferative/antineoplastic drugs and
combine dons thereof; as used in medical  oncology,
such as alkylating agents or platinating (for example
cis-platin, carboplatin, oxaliplatin,
cyclophosphamide, nitrogen mustard, melphalan,
chlorambucil, busulphan and nitrosoureas);
antimetabolites (for example gemcitabine and
fludarabine, as well as antifblates such as
fluoropyrimidines like 5-fluoruuracil and tegafur,
raltitrexed, methotrexale, cytosine arabinoside 15 and
hydroxytuea); antitumour antibiotics (for example
anthracyclines like adriamycin,  bleomycin,
doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and  



mithrarnycin); antimiIotic agents (for example vinca
alkaloids like ylncrisline, vinbiastine,  vindesine
and vinorelbine and laxoids like taxol and taxatere);
and topoisomerase inhibitors (for  example
epipodophyllotoxins like etoposide and teniposide,
amsacrina, topotecan, irinotecan and  20
camptothecin); (ii) cytostalic agents such as
antioestrogens (for example tamoxifen, toremifene,
raloxifene,  droloxifiene and iodoxyfene), oestrogen
receptor down regulators (for example fulvestrant),
antiandrogens (for example bicalulawide, flu tamide,
nilutamide and cyproterone acetate), LHRH  antagonists
or LHRH agonists (for example goserelin, ieuprorelin
and buserelin), progestagens 25 (for example megestrol
acetate), aroma Lase inhibitors (for example as
anastrozole, letrozole,  vorazole and exemestane) and
inhibitors of 5a-reductase such as finesteride; (iii)
agents which inhibit cancer cell invasion (for example
meta loproteinase inhibitors like  marimastat and
inhibitors of unokinase plasminogen activator receptor
function); (iv) inhibitors of growth factor function,
for example such inhibitors include growth factor  30
antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab WO
24HIS/066163 -34 PCTIGB20041005400 [HmeptinTm] and the
anti-erbbl andbody cehrximab [C225]). farnesyl
transferase inhibitors,  tyrosine Idnasc inhibitors
and serineAhreanine kimase inhibitors, for example
inhibitors of the  epidermal growth factor family (fbr
example EGFR fimfily tyrusine kinase inhibitors such
as
(3-cbloro4-fluorophenyl)-7-methoxy-6-(3-mMhoiinopropox
y)quinazolla-4-amine (gefifinib), 5
N.(3-ethynylphenyl)-6.7-bis(2-=thoxyethoxy)quln=li-n-4
-amine (eflotinib, OST-774) and 6-
acrylamido-N-(3-cbloro-4-flnorophenyt)-7-(3-morphoaopr
opoxy)quiTiazolin-4-~e (CI  103 3)), for example
inhibitors of the platelet-derived growth factor
fernily and for example  inhibitors of the hepalocyte
growth factor family; (v) antiangiogenic agents such
as those which inhibit the effects of vascular
endothelial  10 growth factor, (for example the
anti-vascular endothelial cell growth factor antibody
bevacizumab [AvastinTM], compounds such as those
disclosed in International Patent  Applications WO
97/22596, WO 97/30035. WO 97/32856 and WO 9WI3354) and
compounds  that work by other mechanisims (for example
linomide, inhibitors of integrin crv03 function and
angioslatin); 



15 (vi) vascular damaging agents such as
Combretastatin A4 and compounds disclosed in
International Pa Lent Applications WO 99/02166, WO OOM
0529, WO OW41669, WO 0 1192224.  WO 02104434 and WO
OV08213, (vii) antisense. therapies, far example those
which are directed to the targets listed e bow, such
as  ISIS 2503, an anti-ras antisense; 20 (viii) gene
therapy approaches, including for example approaches
to replace aberrant genes such  as aberrant p53 or
aberrant BRCA1 or BRCA2, GDEFr (gene-directed enzyme
pro-drug therapy)  approaches such as those using
cytosine deaminase, LhymTdine king e or a baderial
nitroreduciase enzyme and approaches to increase
patient tolerance to chemothenpy or  radiotherapy such
as multi-drug resistance gene therapy; and 25 (ix)
immunotherapy approaches, including for example
ex-vivo and in-vivo approaches to  increase the
immunogenicity Of patient tUMOUr cells, such as
transfection with cytokies such as  interleukin 2.
interleukin 4 or granulocyte-macrupbage colony
stimulating factor, approaches to  decrease T-cell
anergy, approaches using transfected immune cells such
as cylokine-transfected  dendritic. cells, approaches
using cytokine-transflected tumour cell lines and
approaches using 30 anti-idiotypic antibodies. WO
20051066163 -35 PCTIGB200-1005100 Such conjoint
treatment maybe achieved by way of the simutlaneous,
sequential or  separate dosing of the individual
components of the treatment Such combination products
employ the compounds of this invention within the
dosage range described hereinbefore and the  other
pharmaceutically-active agent within its approved
dosage range. 5 Formulation  Compounds of the present
invention may be administered orally, parenteral
buccal, vaginal, rectal, inhalation, insuflation,
sublingually, intramuscularly, subcutaneously,
topically,  intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally,
intrathecally, 10 intracerebroventricularly 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 fee
tars normally considered by the attending physician,
when  



determining the individual regimen and dosage level as
the most appropriate for a particular  patient. 15 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
warm-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. For preparing
pharmaceutical compositions from the compounds of this
invention, inert,  20 pharmeceutically acceptable
carriers can be tither 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, solubilizers,
lubricants, suspending agents, binders, or tablet
disintegrating agents; it can  also be an
encapsulating material, 25 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  acid glycerides and cocoa
butter is first melted and the active ingredient is
dispersed therein by. WO 20051066163 PCTIGB20041005400
-36 for example, sliming. The molten homogeneous
mixture is then poured into convenient sized  molds
and allowed to tool and solidify. Suitable carriers
include magnesium carbonate, magnesium stearate, talc,
lactose, sugar,  pectin, dextrin, starch, tragacanth,
methyl cellulose, sodium carboxymethyl cellulose, a
low s 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.  Examples of such acid
addition salts include acetate, adipate, ascorbate,
benzoate,  benzenesulfonate, bicarbonate, bisulfate,
butyrate, camphorate, camphorsulfonale, choline, 10
citrate, cyclohexyl sulfarnate, diethylenediamine,
ethanesulfonate, fumarate, glutamate, glycolate,
hemisulfate, 2-hydroxyethylsulfonate, heptenoate,
bexanoate, hydrochloride, hydrobromide,  hydroiodide,
hydroxymaleate, lactate, malate, maleate,
methanesulfonate, meglumine, 2- 



naphlhalen.esulfonate, nitrate, oxalate, pamoate,
persulfate, phenylacetate, phosphate,  diphosphate,
picrate, pivalale, propionate, quinate, salicylate,
atearate, succinate, suLfamate, 15 sulfanilate,
sulfate, tartrate, losylale (p-toluenesulfonate),
lrifuoruacetate, and undecanoate, Base  salts include
ammonium salts, alkali metal salts such as sodium,
lithium and potassium salts,  alkaline earth metal
salts such as aluminum, calcium and magnesium salts,
salts with organic  bases such as dicyclohexylamine
salts, N-methyl-D-glucamine, and salts with amino
acids such as  arginine, lysine, ornithine, and so
forth. Also, basic nitrogen-containing groups may be
20 quatemized with such agents as: lower alkyl
halides, such as methyl, ethyl, propyl, and butyl
halides; dialkyl sulfates like dimethyl, diethyl,
dibutyl; diamyt sulfates; long chain halides such as
decyl, lauryl, myristyl and stearyl halides; aralkyl
halides hlce benzyl brornide and others. Non- toxic
physiologically-acceptable salts are preferred,
although other salts are also useful, such as in
isolating or purifying the product 25 The salts may be
formed by conventional means, such as by reacting the
free base form of  the product with one or more
equivalents of the appropriate acid in a solvent or
medium in which  the salt is insoluble, or in a
solvent such as water, which is removed in vacua or by
freeze drying  or by exchanging the anions of an
existing salt for another anion on a suitable
ion-exchange resin. In order to use a compound of the
formula (1) or a pharmaceutically acceptable salt 30
thereof for the therapeutic treatment (including
prophylactic treatment) of mammals including WO
20051066163 -37 PCTICB200I/095100 humans, it is
normally formulated in accordance with standard
pharmaceutical practice as a  pharmaceutical
composition. In addition to the compounds of the
present invention, the pharmaceutical composition of
this invention may also contain, or be co-administered
(simultaneously or sequentially) with, one  5 or more
pharmacological agents of value in treating one or
more disease conditions referred to  herein. 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, 10 capsules, aqueous or oily solutions,
suspensions, emulsions, creams, ointments, gels, nasal



sprays, suppositories, finely divided powders or
aerosols or nebulisers for inhalation, and for
parenteral 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  15 water-propylene glycol
solutions of the active compounds may be mentioned as
an example of  liquid preparations suitable for
parenteral administration. Liquid compositions can
also be  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
20 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
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.  25
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.  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.
30 Inhibitors of checkpoint kinase have been shown to
allow cells to progress inappropriately to the WO
20051066163 PCTIGB20041005400 -39 metaphase of mitosis
leading to apaptosis of effected cells, and to
therefore have and- proliferative effects. Therefore
it is believed that the compounds of formula (1) end
their  pharmaceutically acceptable salts may be used
for the treatment of neoplastic disease as  described
above. In addition, compounds of formula Cl) and their
pharmaceutically acceptable 5 salts are also expected
to be useful for the treatment of other proliferative
diseases. It is expected  that the compounds of
formula Cl) would most likely be used in combination
with a broad range  of DNA damaging agents but could
also be used ass single agent, Generally, the
compounds of formula (1) have been identified in one
or both assays  described below as having an IC50 or
EC30 value of 100 micromolar or less. For example, the



10 compound of example 263 has an IC50 value of 0.12
nM and the compound of example 97 has an  IC50 value
of 0.14 nM Checkpoint Kinase I Assay: This in vitro
assay measures the inhibition of CHKI kinase  by
compounds. The kinase domain is expressed in
baculovirus and purified by the GST Lag.  Purified
protein and biotinylaled 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 SOTA are added to stop the reaction
and capture the biotinylated peptide. Plates are  then
counted on a Topcount. Data is analyzed and ICms
determined for individual compounds. 20 Abrogation
Assay: This cellular assay measures the ability of
CHKI inhibitors to  abrogate the DNA-damage induced
G21M checkpoint. Compounds active against the enzyme
(<  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 phosphohistone 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. WO 20051066163 -39
PCT/GB20041005400 Compounds are tested in a 12-point
dose response in triplicate. Data is analyzed and EC55
determined for individual compounds. Synthesis  5 The
compounds of the present invention can be prepared in
a number of ways well known to one skilled in the art
of organic synthesis. The compounds of the present
invention can be  synthesized using the methods
described below, Loge [her 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 not limited to,
those described below, All references cited herein 



10 are hereby incorporated in their entirety by
reference. 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 materials
employed and are suitable for the transforma[ions
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 compatible with the reagents and
reactions proposed. Such restrictions to the 20
substitnents, 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  reactions are
illustrations but not limitations of the preparation
of some of the starting materials  25 and examples
used herein. General procedures for synthesizing the
compounds of the invention are as follows:  Compounds
of Formula (1) can be synthesized from the general
synthetic methods  described below in Schemes 1-13.
The first general method shown in both Scheme 1 and Is
utilize a Weinreb amide forma don by reaction of
either the trichloroacetyl-protected or free urea 30
(generated by reaction of the protected urea with
ammonia in methanol) with an amino aluminate WO
2005/066 t 63 PCTIGB20041005400 -40 organometallic
complex. The urea can also be formed in one step by
reaction of the unprotected  amine with chlorosulfonyl
isocyanate. NH3  Ir McOH OR 5 NH2 



Scheme 1 HP CCI~ R7, H R'-NH ~ 7 NH3  11 MeOH _ NH2
AIMe3  THE N-Re 10 In the case of compounds of formula
(1) where R3 is NHC(O)NIIR4; R2 is  C(~)R6R7; and X=S;
where Scheme 1) the starting materials are either
purchased  commercially or produced by a Gewald
reaction of cyanoacetates with various  henzaldehydes
and elemental sulfur under basic conditions shown
below in Scheme 2. If  not commercially available, the
corresponding aldehydes can be synthesized by DIBAL
15 reduction of readily available esters. WO
20051066163 PCTICB2004104)5-100 -41 QO2R DIBAL
toluene R -78 C sodium  dtlhtonlte  h O HN C02R NaHCO9
jHO  R1 Scheme 2 In the case of compounds of formula
(1) where (A2 is NFIC(O)NHR4; R3 is  C(O)R'R7;and X=S;
) the 3-ammo thiophene ester (Scheme 1a) is either
purchased 5 commercially or produced by the synthesis
outlined below in Scheme 3. Reaction ofDMF and  



POC13 and hydroxylamine yields the acrylonitrile,
which is cyclixed to the abovementioned 3- ammo
thiophene ester by reaction with a thioglycolete. OMF
POC79  hydrouytarnine-HCI soot NC S  Hunlg's Base  DMF
J O2R  HS NaOMe  MeOH 10 Scheme 3 In the case where
(XS, Y= N) Or (X-O, YN). the amino esters can be
generated through  the three-step sequence shown below
(Scheme 4) involving reductive removal of water from
the  commercially available oxime, followed by
acyladon and finally cyclization to the 2-amino-
oxazole by reaction of the nitrile with HCl in dioxane
or to the corresponding 2-amino-thiazole  15 using
Lawesson's Reagent YJCO2R  OH R'CI  EtN Ph Me HN CO,H
Lawesson's  reagent  RI 0 N I Scheme 4 



WO 20051066163 -42 PCTIGB20041005400 An alternate
method for the generation of compounds of Formula (1)
is described in  Scheme 5 or 5a. This general route
utilizes the same starting amino ester from Scheme 1
or la.  The amide bond formation is executed from the
reaction of the corresponding carboxylic acids
(generated via hydrolysis of the ester in including
concentrated sodium hydroxide in methanol) 5 with
various amines. A variety of coupling agents can be
used to effect this transformation  including 3001,
DIC, 13OP, and HATi7 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. The
urea can also be formed in one step by reaction of the
amine 10 with chlorosulfonyl isocyanete.
chlorosullonyl  Isocyanante 0  NUCC13 THE Scheme 5 H 0
chtorosuHony]  Isocyanante 0  Scheme 5a 0 WO
20051066163 -43 PCTICB2O0J1095400 As shown in the
following Schemes 6-9 and 6a-9a, the amino amides in
Scheme 5 or 5a  



can be used as a common intermediate for the formation
of various substituted ureas and N- substituted
guanidiniums. Reaction with isocyanantes, acyl, or
carbonyldiiraidazole and amines,  leads to the
creation of various substituted ureas. 1`  O=C--=N 5
Scheme 6 Scheme 6a 10 Scheme 7 15 RB Scheme 9a WO
ZIH0S/Il66163  NH2 R4-NH2 44-R7 Cpl Scheme 8 Col
R4-NH2 Scheme Sa 5 Rs ~R0  N / ~S N NH2 heat Scheme 9
10 H2N Rs  NH2 RY heat 



Scheme 9o PCTIGB20041005400 An additional general
process presented in this invention involves the
construction of  15 general compounds with formula
(1). The method, which employs a Suzuki Coupling of a
5 WO 20051066163 -45 PCTIGB2001/005100 bromo
heterocycle intermediate as its key transformation, is
shown in Scheme 10 and Scheme  IQa. Commercially
available amino esters are protected as the
trichloroacetyl urea, followed by  selective
bromination at the 5-position with bromine in acetic
acid or N-bromosuccinimide.  Removal of the protecting
group with ammonia in methanol followed by Weinreb
amidation 5 yields the advanced bromoheterocycle
intermediate, Standard Suzuki reaction conditions are
then employed to finally generate the target
compounds, if not commercially available, boronic
acids are synthesized by normal methods, The Weinreb
anddaLion and Suzuki coupling steps can  also be done
in alternate order as shown in Scheme 10 or IOa.
Finally, the bromo ester and  bromo urea can both be
utilized as a substrate in other Pd-mediated
transformations such as Stine 10 Couplings with
organotin reagents and Sonagashiri reactions with
alkynes to produce compounds  of Formula (1). Ra  R NH
aMea  0~-NHa THE Scheme 10 Suzuki or Mile or Sanogash
Irl N  McOH  WO 2005/06(1143 PCTIGB20041005400 



-46 CI 00N7CCI3 THE 4H2 AIMe3  THE AcOH  Br2 .Pdlol.
Suzuki N-Ae orStIe  or Sonoaashirj O  Scheme 102
Another method for obtaining compounds of Formula (1)
util izes a' reverse" Suzuld 5 Coupling as displayed
in Scheme 11 or h a. A boronate ester of the
heterocyclic scaffold is first  generated through a
Pd-mediated transformation of the bromo ureido amide
(Scheme 10 or 10a)  that involves an in situ formation
of the iodide and susbsequent boronation. This
intermediate  can be coupled to aryl halides or other
reagents where L is a displaceable group under
standard  Pd coupling conditions. This invention
allows for the synthesis of compounds of Formula (1)
for 10 which the corresponding aryl boronic acids or
esters are not readily available far the penultimate
Lransformation shown in Scheme 10 or 10a. pfi  1/7 +
l3 R H R7-NH e R6 Nal, Cut Rr 'Pd(Or Rr  



PdCl2(dppI x NH R1 L RT ~I { Scheme 11 WO 20051066163
_47 6 x PCT/CB20*-I/O1)5-100 l H ^H RNH "POW  H ~ Nal,
Cul d AN-Rfl '-L  R6 R PdCla[dPAt]B R -L Scheme I la
Sulfonamide compounds of Formula (1) canoe formed
using the following general 5 procedure outlined in
Scheme 12, below. Sulfonamide formation by reaction of
a desired amine  with commercially available sulfonyl
chlorides, followed by selective deprotonation,
subsequent  azidadoa, and reduthon yields the amino
sulfonamide intermediate. Reaction as before with
trichloroacetylisocyanate and ammonia to generate a
primary urea followed by a Suzuki Pd- meditaed
coupling gives the desired sulfonamide urea target
molecules. CI jci 10 HNRteRt7 Uja Rar i) rr-Bali p to
CI x fl P~O 2) Trisylazide CI X d R17  3) NaBH4 4] CZ
Ha  ~C N CCU NH YQ R17 2) NHa G1 Rta 



"Pd(tl)  R1-B(OR)z Scheme 12 Substitution adjacent to
X with a nitrogen hetexoatom CR`=WIR1) can be achieved
using the procedure in Scheme 13 or 13L This reaction
can he accomplished by heating a brorno  15 ureido
amide (Scheme 10 or 10a) with a desired amine.    WO
2005106G163 -48 Q Y HNR11  Br-x' NH heat R4 Y Scheme
13 R4 NH  of NH a O HN- R R! Br X Rd N R7 heat
PCTIGB20 0 410 05 1 0 0 R7  Rs-N 2 Y 



0 x~'NH  R12 0 r J H 1  R4 R4  R~ ? 11 Q Rtt rN~ar Rs
Scheme 13a 5 If the compound generated from any of the
above-mentioned synthetic methods or  Schemes 1-13
(and 1a-13a) has a protecting group present anywhere
on the molecule standard  synthetic methods of removal
and deprotection can be utilized to generate final
compounds. The  general method employed for the
deprotectioa of a tert-butoxycarbonyl carbamate to
yield the  free amine product is to use a strong
anhydrous acid such as MCI or TFA. This gives products
of 10 Formula (1) as the corresponding hydrochloride
or triftuoroacetate salt. Cleavages of methyl  ethers
to phenols or esters to acids are effected by reaction
with the Lewis Acid boron tribromide  (BBr3) in
methylene chloride. Cleavages of benzyloxycarbonyl
carbamates or benzyl alcohols  are effected by
catalytic hydrogenation or the use of Lewis Acids such
as BBr3. These above  methods are well known in the
art of organic, synthesis. 15 An additional embodiment
of the present invention is directed to a process for
the  preparation of a compound of formula ) or
apharmaceutically acceptable salt thereof, which
comprises-. WO 2005f1t66763 -49 PCTIGB200a gt05400 a.
reacting a compound with formula (IA.) wherein A is
thienyl and L is a displaceable  group such as -OR,
-COZalkyl or halogen wherein R is a hydrocarbon
radical R^ 



5 with an amine of formula (IV); to yield a compound
of formula (V) 10 Rd (V);  b. reacting a compound with
formula (V) with a boronic acid or ester to form a
compound of formula (1); and  15 c. optionally i)
converting a compound of the formula (1) into another
compound of the formula (I); and/or  ii) forming a
pharmaceutically acceptable salt thereof WO
20051066163 -50 PCTIGB200-I/005400 In another
embodiment, the present invention is directed to a
process for the preparation  of a compound of formula
(1) or a pharmaceutically acceptable salt thereof,
which comprises: a. reacting a compound of formula
(VU) wherein A is Ihienyl and R is a hydrocarbon
radical;  5 R4 (/)  with a boronic acid or ester to
forma compound of formula (VIII): 0 (VH)  10 b.
reacting a compound of formula (VIII) with an amine of
formula (1V) R6  N-H R7  (IV)  to forma compound of
formula Cl); and c. optionally, 



15 i) converting a compound of the formula (1) into
another compound of the formula (1)  including
removing any protecting groups; and/or ii) forming a
pharmaceutically acceptable salt thereof. WO
20051066163 PCT/6B20041005400 -51 Ina still further
embodiment, the present invention is directed toa
process for the preparation  of a compound of formula
(1) or a pharmaceutically acceptable salt thereof
which comprises: e. reacting a compound of formula
(CC) wherein A is thienyl and R is a hydrocarbon
radical; 5 (IX)  with a concentrated hydroxide base to
form a compound of formula (X); (X)  10 b. reacting
the compound of formula (X) with an amine of formula
(IV) Rs  fr-H  R7 (N) to form a compound of formula
(XI) 15 (  c. reacting the compound of formula (JQ)
with a compound selected from compounds of formulas
(7:II), (XL I) and a carbonylation reagent or (XIV);
WO 2005!066163 (XM)  0 R4'11~ Na  5 PCTICB20041005400
(XIV)  to forma compound of formula (I); and d,
optionally, i) converting a compound of the formula
(I) into another compound of the formula (1),  



10 including removing any protecting groups; and/or
ii) forming a pharmaceutically acceptable salt
thereof. In an additional embodiment, the present
invention is directed to compounds of formula  (XV),
(XVI) and (XI) useful as intermediates in the
production of compounds according to  formula (1) is
R4 R4 (XV) (X" WO 2005/066163 PCTIGB2004/005400 -53 Re
q R1 `NH2  W) wherein R' is aryl and R4, Rs and R7 are
as deflned in formula (1), A is a thienyl ring and R
is a  hydrocarbon radical and provided that the
compound of formula (XI) is not 3-Amino-5-(4 5
chloro-phenyl)-thiophene-2-carboxylic acid
[(114,21t)-2-(2,4-dilluoro-phenyl)-2-hydroxy-l-
methyl-3-[1,2,4]triazol-l-yl-propyl]-amide. Ina
further embodiment, the present invention is directed
to the use of compounds of  formulas (XV), (XVI).
(XI), or pharmaceutically acceptable salts or an in
vivo hydrolysable  precursor in the manufacture of a
compound of formula (1). 10 The invention will now be
further described with reference to the fallowing
illustrative  examples in which, unless stated
otherwise: (7 temperatures are given in degrees
Celsius (C); operations are carried out at room
temperature or ambient temperature, that is, in a
range of 1 B-25 C; (ii) organic solutions were dried
over anhydrous sodium sulfate; evaporation of organic
15 solvent was carried out using a rotary evaporator
ender reduced pressure (4.5 - 30 mmHg) with a  bath
temperature of up to 60 'C; (iii) chromatography means
flash chromatography on silica gel; thin layer
chromatography  



(TLC) was carried out on silica gel plates; (iv) in
general, the course of reactions was followed by TLC
or liquid 20 chromatography/ nays spectroscopy (LCIMS)
and reaction times are given for illustration only;
(v) final products have satisfactory proton nuclear
magnetic resonance (NMR) spectra  and/or mass spectra
data; (vi) yields are given for illustration only and
are not necessarily those which can be  obtained by
diligent process development; preparations were
repeated if more material was  25 required; (vii) when
given, NMR data is in the farm of delta values for
major diagnostic protons,  given in part per milion
(ppm) relative to tetramethylsilaae (TM5) as an
internal standard,  determined at 300 MHz in d6-DMSO
unless otherwise stated; WO 20051066163
PCTIG1320041005100 -54 chemical symbols have their
usual meanings; solvent ratio was given in
volurne:volume (vlv) teams;  Rocheile's Sall is sodium
potassium 7artarute;  Hunig's Base is
diisopropyletbylamiue (DIEA); 5 (xii) Purification of
the compounds were carried out using one or more of
the following.  methods: a) flesh chromatography on
regular silica gel; b) flash chromatography on silica
gel using Isco Combiflash(r) separation system:
RediSep normal phase flash column, flow rate, 30-40
ml/min; 10 c) flash chromatography on silica gel using
Biotage(r) separation system; c) Gilson semiprep HPLC
separation system: YMC pack ODS-AQ column, lOOx2Omm, S
5pm 12 urn, water (0.1% trifluoroacetic acid) and
acetonitrile (0.1% trifhtoroacetic acid) as  solvents,
20 mm run; and (xvi) the following abbreviations have
been used: 15 CN concentrated in vacuo;  DMF
dimethylformamide;  EtOAc ethyl acetate; ether diethyl
ether;  



ELOH ethanol;  20 THU tetrahydrofuran; McOH methanol;
DCM dichloramethane;  TFA trifluoracetic acid; and
TEA triethylamine. 25 WO 20051066163 PCTICB20011005100
55 Example I 5-Phen 1-2-urezdo-Eh'o hene-3-carbo lic
acid -aze au - !amide meth l 2-amino-5- hen ltho
hene-3-carbox late. To a solution ofphenylacetatdehyde
(12.7  5 mL, 100 mmol) in lMF (150 mL) was added
cyanomethyl acetate (8.9 mL, 100 msnol) and sulfur
(3,2 g,100 mmmol), (b] [owed by diisopropylethylamine
(lung's Base, 17.4 mL, 100  mmol). The resultant
suspension immediately turned dark yellow to brown
with an exotherm.  The reaction mixture was stirred
overnight at room temperature. The reaction was slowly
added  to water (800 mL) while st]rring. An oP&white
precipitate formed and was filtered after an 10
additional 30minutes of stirring. The resultant solid
was purified by column chromatography  (SiOa, 10-20%
EtOAc/ Hexancs) to yield 232g (100%) of the title
compound as an off-white  solid sH NMR (d6-17MS0, S
7.5, br s, 2H; i 7.45, m, 2H; S 7,33, m, 2H; S 7.24,
s, IH; S 7.19,  m, 1H; S 333, s, 311), LCIMS (APCI,
ES, M+H 234). 15 2-amino_5-ph envlthienhMe.A-carboxvHc
acid. To a stiaed solution of methyl 2-amino-5-
phenylthiophene-3-carboxylate (13.0g. 55.7 mmol) in
McOH (400 mL) was added 6N NaOH  (200mL) and water
(100mL). The reaction was heated to reflux for 2h
oruntil starting material  was gone by TLC or LCMS.
The solution was concentrated under vacuum to about
half of the  original volume. The pu3 of the resultant
cloudy mixture was adjusted to 3-5 by the careful 20
addition of 6NHCI (-300 mL) while stirring. The gummy
red precipitate was filtered and dried.  Purification
was achieved by trltumting in boiling hexanes. The
product (11.5g, 94s/o) was  isolated in pure form by
filtration after cooling to room temperature and
drying in a vacuum oven  ovemighL 'H NMR (d6-^MSO, S
12.0, br s, IH; S 7.43, m, 211; 6 7.41, br s, 2H; 6
7.33, m, 2H;  S 7.22, s, lfi; 6 7.17. m, 11-1), LC/MS
(APCI, ES, M+H3 220). 



25 ten-bu l -3-aminoaze ane-1-carhox late.
(35)-azepan-3-amine (5g; 43.8 mmol) was  dissolved in
100 mL of anhydrous CHiCIz and cooled to -78 C while
stirring with a magnetic  stirring bar. In another
flask N-(tert-Hutoxycarb(nyloxy)succininude [Boa-OSu]
(9.7g; 45  mmol) was dissolved in 50 mL of anhydrous
CH2Clz. To the stirred solution of the amine was 30
added the solution of the succithnide over a period of
10-15 minutes so as to keep the reaction WO
ZIHi51066163 -56 PCTIGB200I/01)5100 mixture at-78 C
while stim. After the addition was complete, the
reaction was allowed to  warm to room temperature and
then stirred for an additional 4h or until the
reaction was complete  by TLC (Ninhydrin; Rr 0.3;
0.1:1:10 NHa0H, McOH; CH2C12). The reaction mixture
was  washed with 50 mL of H20. The aqueous layer was
brought to a pH >13 by the addition of 6N 5 NaOH and
extracted with CH2C12 (3 x 100mL). The organic layer
was dried over Na2CO3,  filtered, and concentrated in
vacaro to yield pure title compound as a viscous oil
(5.1g, 54%). rH  NMR (d6-DMS0, d 3.4, m, 21 d 2.89, m,
111; d 2.71, m, 1H; d 2.54, m, 1H; d 1.54, m, 311; d
1.34, m, 3H; d 1.27, s, 9E; d 1.12, in. 211), LC/MS
(APCT, ES, M+H 215). 10 fert-butyl
(3S)-3-([(2-amino-5-phenyl-3-thlenvl)carbonvllaminolax
enane-l-carboxvlate. To  a stirred solution of
2-anvna-5-phenyltbiophene-3-arboxylic acid in
anhydrous DMP is added  tern butyl
(3S)-3-aminnaaenane-l-carboxylate (75mg, 0.34 mmol),
1-hydroxybenmtriazole  (HOBt ,70 mg, 0.51 mmol), EDCI
(71 mg, 0.34 mmol), and N-methylmorpholine (NMM. 0.15
ml, I mmol). The reaction mixture was stirred
overnight at room temperature. The solution was 15
diluted with water and EtOAc. The organic layer was
separated and set aside. The remaining  aqueous layer
was extracted with EtOAc(2x) and then the combined
organic extracts were pooled  and washed with brine.
The resultant EtOAc solution was dried over Na2SO4,
filtered, and  concentrated under vacuum to yield a
brown solid. Purification was performed by column
chromatography orMPLC (SiO2, 20-30% EtOAc Ihexanes) to
give 100 nag (71%) of the title 20 compound as as
off-white solid. 1H NMR (d6-DMSO, S 7.65, s, 0.511; 5
7.56, d, 0,5H; S 7.55, s,  0.5H S7.46,s,21T;
57.44,d,0.511;87A0,m,2H;87.34,F,2H;67,17,t, 1H; 84.10,
in, 1H;S  3.61,dq, 1H; 53.47, in, 1H;S3.16,in,2H;
61.74,m,31I;51.56,in,2H;61.42,s,4.5H;&1.38,  s, 4.511;
8 1.36, in, lli), LC/MS (APCI, ES, M+11=416).
[a]rm-6.5(25 C, X5.5, McOH). 



25 fart-butyl (3S1-3-f{ [5-nhenyl-2-0 [f
trichloroacelyl)aminal carbonyll amino)-3 Ihien 1
carbon l amino axe ane-l-carbo late. To a stirred
solution of tart-butyl (3S)-3-{[(2-
amino-5-phenyl-3-thienyl)carbonyl]amino)
azepane-l-carboxylate dropwise (120 mg, 0.29  mmol) in
anhydrous THE (3.0 mL) at room temperature was slowly
added trichloroacetyl  isocyanate (0,I5 mL, 1.15
mmol)) dropwise over 5 min. After the addition was
complete, the 30 resulting cloudy solution was stirred
for an additional lh where after aprecipitate formed
The WO 2095/O66163 PCTIGB20041005400 -57 desired
product was obtained by concentration of the solvent
under vacuum. The residue was  diluted with MeOH and
re-concentrated and dried under high vacuum. The
product was used in  the next step without
purification. LCIMS (APCI, ES. M+H-603). 5 rerr-butyl
-3- 2r ominocarbon amino -5- hen I-3-thien 1 carbon
amino axe ane- 1-esrboxvlate. A solution of
tert--butyl (3S)-3-({[5 phenyl-2 ({
[(trichloroacetyl)amino]carbonyl]
amino)-3-thienyl]carbonyl) amino)azepane-l
-carboxylate  (0.29 mmol) in anhydrous McOl-I (3.0 mL)
was treated with a solution of NH3 in McOH (2.0 M,
0.3 mL. 0.58 mniol) al room temperature, The mixture
was stirred for lb at roam temperature. 10
Concentration of the reaction mixture under vacuum
gave the desired product as white solid.  Purification
by column chromatography (SiO2, 50% EtOAc/hexanes)
gave the desired product as  an off-white solid in
good yield for the two step conversion (100mg, 76%).
1Ii NMR (db-DMSO,  b 11. 1, s, Ili; S 7.99, d, 0.5H; 6
7.84, d, O.SH; S 7.82, s, 0.5H; 8 7.72, s, 1H; S 7.54,
in. 211; 6  7.40, t, 211; 6725, t; 1H; 8 6.9 8, br s,
211; 6 4.20, m,0,5H;84.12,in,0.5H;6 3.65,m, 1H;3 15
3.48, in, 11-1; 6 3.20, in, 3H; S 1,76, in., 3H; S
1.59, in, 211; S 1.42, s+m, 5.5H; S 136, s, 4.513),
LCIMS (APLZ, ES, M+H 459). 5-Phenyl-2-ureido-Hilo
hene-3-carbo llc acid 5 nxe an-3- lamide. To a stirred
solution  of rerr-butyl
(33)-3-[({2-[(aminocarbonyl)amino]-5-phenyl-3-thienyl)
carbonyl)amino]azepane-I 20 carboxylate (90 mg, 0.196
nnnol) in 1, 4dioxane (4,0 mL) was added 4-ON HC1 in
1, 4-dioxane  (4.0 ruL, 16 mmoL). A precipitate forms
shortly and the reaction is stirred for an additional
4h at  room 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. Recrystellization from using 2-propanol gave 60
mg (80%) of the 25 hydrochloride salt as a white
solid. iH NAM (ds-DMSO, S 10.9, s, 1H; 6 9.57, br s,
lli; 5 928,  



brs,IH;S8.44,d,1H;88.00.s,IH;87.56,d,2H;67.39,F,211;
87.24, f, 1H; 67.02,brs,2H;6  4.37, in, 1H; 6 3.30, m,
11:1; 6 3.21, in, 2H; 8 3.08, in, IH; 6 1.99, m, 1H; 6
1.84, in, 411; 6 1.60,  m, 111), LC/MS (APO, ES,
M+HA59). WO 20051066163 -53 PCT/GB2004/005400 The
following examples 2-7 were prepared in analogous
fashion to Example I using the  appropriate starting
materials. MS in the table is M+H unless noted. Ex.rH
NMR (300 MHz; d6-DMSO; S ppm) unless Compound NameMS
No.otherwise noted -(4-Chloro-phenyl)-3-1.14 -1.61
(in, 2 H) 1.58 -1.99 (m, 2 H) 2.66 - 2.96
cido-thiaphene-2-m, 2 H) 2.95 - 3.25 (ru, 2 H) 3.35
(t, J=5.84 Hz, 2 H) 2393 arboxylic acid (piperidin
2-.63 - 3.84 (in, 113) 6.54 - 6.73 (rn,1 1) 7.48 (d, 2
H) ]methyl)-amide.59 (d, 2 H) 8.10 - 8.38 (in, I H)
9,86 (s, 1 H) (4-Chloro-phenyl)-3-1.60 -1.74 (m, I H)
1.75 - 1.94 (m, 2 H)1.96 - 2.11 unuido-thiophene-2-m,
1 H) 2.11 - 2.25 (m, 1 H) 2.90 - 3.35 (m, 4 H) 3.61
3406 carboxylic acid (1-aza-t, 7=11.49 Hz, 1 H) 4.10 -
4.45 (n; I H) 6.96 (s, l H)
icyc1oJ2.2.2]cct-3-yl)-amide7.40 (d, 2 H) 7.52 (d, 2
H) 7.80 (s, 1 H) 822 (d, I H) (4-Chloro-phenyl)-3-1.72
-1.93 (m, 2 H) 3.24 - 3.40 (m, 2 H) 3.65 - 3.81
eido-thiophene-2-m, 2 H) 4.15 - 4.37 (m, 1 H) 4.61 -
4.80 (m, I H) 6.99 4carboxylic acid [(3R,4S)A-4747.12
(m, 2 H) 7.24 (s, 2 H) 7.53 (d, J=7.00 Hz, 2 H)
4-fluorc-phenyl)-piperidin-.65 (d,1=7.00 Hz, 2 H) 8.07
(d, J=9.61 Hz, 1 H) 8.16 yl]-arrddes, 1 H)
-2-Amino-3-[(5-phenyl-3-.44 (s, 2 H), 3.13 (d, 1 H),
3.28 (m, 2 H), 3.42 (m,1 ureldo-thiophene-2-, 3.53 (d,
I H), 3.58 (s, 3 H), 6,62 (s, 2 H), 7.40 (m, 3 5363
arbonyl)-amino]-propionic, 7.58 (d, 2 H), 8.07 (t, 1
H), 8.21 (s, I H), 9,96 (s, 1 acid methyl ester) 



Phenyl-3-ureido- 93 (in, 1 H), 3.30 (m, 2 H), 3.39
(dd, 2 I'1), 4.71 (s, 2 thiophene-2-carboxytic acid
6335, 6.66 (s, 2 H), 7.44 (m, 3 H), 7.64 (d, 2 H),
8.00 (s, 1 (R)-2_auuuo-3-hydroxy 'S.27 (s, 1 H), 10.04
(s, I H) propyl)-amide Phenyl-3-ureido- ,96 (in, 1 H),
3.15 (m, I H), 3.37 (m, 1 H), 4.02 (m, 1
ophene-2-carboxylic acid 7335EI), 4.77 (s, 2 H), 6.58
(s, 211), 7.35 (m, 3 H), 7.55 (d, 2
(S)-2-amino-3-hydroxy- 7.96 (s, 1 H), 8.19 (s, I H),
9,91 (s, l I3) ropyl}amide WO 20051066163
PCTUGB20041005400 -59 Example a
L~LST-3-Amiaa-axepnne-l-car6onvl}~-avrRdin-0-vl-thiooh
ea-Z.vl -urea meth 12 aminoearhan amino - dingy lthio
bane 3tarha Isle To a mixture of  5 methyl
2-f(anunocarbonyl)amino]-5-broinothiophene-3-carhoxyla
te [prepared as in ]Example 15] (0.28 g,1.0 mmol), (Pb
F)4 (40 mg, 0.04 mmol), end 4-pyridyl-tributylstannane
(0,47g, 1.2  namol) in DMF (4.0 rnL) was added Cul (40
mg, 0.20 mmol). The resultant heterogeneous  mixture
was heated to SOC overnight in a scaled reaction vial
while stirring. The reaction was  cooled to room
temperature, filtered, and concentrated in vacua. The
residue was purified by 10 PrepLC (5-80% MeCN, H20,
0,1% TFA) to give the product as a brown solid (140
mg, 50%).  'F1 NMR (4-DMSO; 10.25 (s, 1H), 8.50 (hr s,
211), 7.80 (s,113), 7.60 (d, 211), 7.30 (br s, 211),
3.85 (s, 311)). LCMS (APC1, M+Hr278). be I -3-aminoaze
one-l-carba Iate. (3S)-azepan-3-amine (12.4 g; 108
mmol) was  15 dissolved in 200 mL of anhydrous CH2C12
and cooled to -78 C while stirring with a magnetic
stirring bar. In another flask
N-(Benzyloxycarbonyloxy)succinimide [Cbz-OS0] (27.0 g;
108  mmol) was dissolved in 60 mL of anhydrous CH2C12.
To the slimed solution of the amine was  



added the solution of the succinimide over a period of
10-15 minutes so as to keep the reaction  mixture at
-78 -C while stiaing. After the addition was complete,
the reaction was allowed to 20 warm to room
temperature and then stirred overnight or until the
reaction was complete by TLC  (Ninhydrin; Rr0.25;
0.1:1:10 NH40Ii, MeOH; CH2C12). The reaction was
diluted with CH2C12,  washed with saturated NaIICO3).
The organic layer was dried over Na2C03, fi ltered,
and  concentrated in vacua to yield crude product, To
this residue was added 4.0 N HCl in dioxane  (100 mL)
and concentrated in vacuo. The hydrochloride salt was
recrystallized from BLOAc to 25 give the pure title
compound as a white crystalline solid (12.5 g, 46%).
tH NMR (cis-DMSO;  8.30 (br s, 1H), 8.23 (br s, 2FI),
7.35 (m, 511), 5.10 (m, 2H), 3.83 (m, 1I3), 3.48 (m,
1H), 3.28 (m,  3H), 1.87 (m, lfi), 1.75 (m, 211), 1.56
(m, 2R), 1.33 (m, ill)). LCMS (ES, M+H'249). WO
20051066163 PCTIG1J20041005400 -60 beuxvl (35')-3-i
tert butoxvcarbo vi)aminolazenanr-1-earboxvlat To a
stirred solution of  benzyl (3S)
3-aminoazepane-l-carboxylate (12A g, 50 mmol) in 200
rnL of CH2C12 was added  200 mL of saturated NaHCO3.
To this biphasic mixture was slowly added 13oc2O (11.0
g, 50  mint), (dissolved in 50 mL of CI{I2,C12). The
reaction was stirred for an additional 4h at room 5
temperature. The organic layer was separated, dried
over Na2SO4, filtered and coacentrated to  yield crude
product (18.0 g) as a dark yellow residue.
Recrystallization from hexanes gave pure  product (12.
6g, 72/n) as a crystalline solid. 'H NMR (d6-DMSO;
7.35 (m, 5H), 6.80 (m, 111),  5.07 (m, 211), 3.61(m,
311), 3.08 (m, 2H),1.65 (m, 31i), 1.52 (m, 2H), 1.38
(m, 9H),1.30 (m, 1 H)). LCMS (ES, M+H=349). 10 tent bu
! 3 e an-3- lcarbamate. To a solution of benzyl
(3S)-3-((tert-
butoxycarbonyl)aminolazepane-l-carboxylate (17.4 g, 50
moral) in McOH (200 mL) was  carefully added Pd(OF)i
under a positive nitrogen atmosphere. To the reaction
vessel was  affixed a balloon of hydrogen and the
resultant system was stirred overnight at room
temperature, 15 filtered through a pad of Cclite, and
concentrated in vacua to yield the product (10.5 g,
98%0)  which was used in the next step without
purification. 'H NMR (d6-DMSO; 6.61 (d. I W, 3.41 (m,
211), 2.83 (m, IH), 2.69 (m, 111), 2.46 (m, Ili), 1.68
(m, 2H), 1.54 (m, 2H), 1.44 (m, 2H), 1.38  (m, 111),
1,37 (s, 913)). LCMS (APCI, M+H=215). 20 tent-butyl
((35 1-({2-t
anllnocarbonvAaminol-5-uvridia4-vl-3-thienylicarbanvll
aaeuan-3- 



vllcarbamate. To a solution of methyl
2-((aminocarbonyl)amino]-5-pyridin-4 ylLhiopheae-3-
carboxylate (140 mg, 0.50 mmol) in anhydrous THE (4
mL) was added a solution of [Me2A1- tert-butyl
(3S)-azepan 3-ytcar'bamatej (3 equiv) in THE (4.75 mL)
(which was preformed by the  addition of Me3A1(2.OM in
hexanes, 0.75 mL, 1.5 ramol) to a solution of
ferf--butyl (3S)-azepan 25 3-yicarbamate (320 mg, 1.5
mmol) in 4 mL of TFIF at -78C followed by waning to
room  temperature and stirring for an additional 30
min) The resulting light orange solution was stirred
overnight at room temperature. The reaction mixture
was cooled with ice and a 10% aqueous  solution of
Rochelle's salt was added slowly to quench the
reaction. The resultingbiphasic  solution was warmed
to room temperature and stirred for an additional lh.
The mixture was 30 diluted with EtOAc and H2O, the
aqueous layer was extracted with EtOAc (3x) and the
combined WO 20051066163 PCTICB2 0 0 410 0 5-10 0 -61
organic extracts were washed with H20, brine and dried
(Na2SOs). Evaporation gave a pale  orange solid.
Purification by PrepLC (5-95% McCN, H2O, 0.1% TFA)
gave 60 mg (21%) of the  title compound as a yellow
solid. LCMS (APCI, M+H=460). 5 13- -Aneino-aze
one-1-carbon 1 rldht-4- l-thin teen-2- l urea
(N-(3-([(3S)-3-
aminoezepan1-yl]carbonyl}-5gpyridin-4-yl-2
thienyl)urea). To a stirred solution of terl-butyl
1(35)-I-(12-[(amiuocerbonyl}amino]-5-pyridiaA-yl-3-thi
eayl] carbonyl)azepan-3-yljcarbamate  (60 mg, 0A3
mm01) in i rnL ofMeOli was added 4.ON HCl in 1,
4-dioxane (1 mL, 4 mmol).  The solvent was removed
under vacuum and the residue was redissolved in
methanol and 10 concentra red under vacuum (2x) to
yield the title compound as an off-white solid. (45
mg, 80%).  eH NMR (ds-DMSO); 10.41 (s, 11l), 8.65 (d,
2H), 818 (m, 3H), 8.14 (s, 1H), 8.09 (d, 2H), 723  (br
s, IH), 4.04 (m, 1H), 2.98 (m, IH), 2,82 (m, 2H), 2.03
(m, 1H), 1.75 (ni, 3H), 1.44 (m, 2H),  1.22 (at, 1H).
LCMS (APCI, M+H=360). 15 The following examples 9-11
were made in an analogous fashion to Example 8 using
the  appropriate starring materials. ExampleMS M+H
unless Compound Name NO.noted)
(3-((S)-3-Amino-azepane-1-carbonyl)-5-pyridin-3-yl.
9zophen-2-yl]-urea360 



[3-((S)-3-Amino-az(-,pane-1-carbonyl)-5-pyrazin 2-y1-
10'ophen-2-yl]--urea361
3-((S)-3-Amino-azepane-1carbonyl)-5-pyrimidin-2-yl-
11ophen-2-yl]-urea361 WO 20051066163
PCTIGB200-I/t105400 -62 Example 12
5-Ethvnvl-2-ureido-thiophene-3-carboxylic
acid_(S)-azopan-3 ylamide feet-butyl (3S)-3-[((2-
aminoearbon F amino -5-bromo-3-thien I carbon 1 emino
axe ane- 5 1-carbox late. To a solution of
methyl2-[(aminoearbonyl)amino]-5-bromathiophenc-3
carboxylate [prepared according to Example 15] (1.0 g,
3,6 mmol) in anhydrous THE (20 niL)  was added via
cannula a solution of [Me3 i and Pert-butyl
(35)-3-aminoazepauc-l-carboxylate]  in THE (preformed
by the careful addition of Me3Al (IOM in hexanes, 9
mL, 18 mmol) to a  solution of Bert-butyl
(35)-3-aminoazepane-1-carboxylate (3,85g, 18 rnmol) in
10 mL of THE at 10 0C and subsequently stirring ahrt
for 10 mins). The resulting yellow solution was
stirred at it for  14 h. The reaction mixture was
cooled to O'C and a 10% aqueous solution of Rochelle's
salt was  added slowly to quench the reaction. The
mixture was partitioned between EtOAc and H2O, the
aqueous layer was extra cted with EtOAc (3x) and the
combined organic extracts were washed  with H2O, brine
and dried (MgSO4). Evaporation gave a pale yellow
solid. Purification by 15 Gilson (5%-95% H2OIMeCN)
gave the title compound as an off- while solid. LCIMS
(ES,  M+H=462). 2-F(aminocarbonvl)aminal-N-I(3S)-azena
n-3-y11-5-I(triniethvlsllvl)ethvnoll thiophene-3-
carboxamide. To a solution of rent-butyl
(3S)-3-[({2-[(aminacarbonyl)amino]-5-bromo-3 20
thienyl} carbonyl)amino]azepane-l-carboxylate (142 mg,
0.3 mmol) in dry DME (1.5 mL),  Pd(PPh3)4 (10 nag),
Cul (12 mg) were loaded in a microwave tube and the
resulting mixture was  purged with nitrogen for 10
mins. Triethylamine (130 AL, 0.92 mmol) and
trimethylsilyl  acetylyne (65 L, 0.46 mmol) were added
and the resulting dark mixture was heated to 140C for
1200 seconds in a SMITH PERSONAL CHEMISTRY(r)
Microwave. The reaction mixture was 25 cooled to rt
and partitioned between EtOAc and H2O, the aqueous
layer was extracted with  EtOAc (3x) and the combined
organic extracts were washed with H2O, brine and dried
(MgSO4).  Evaporation gave a dark brown oil. The
product was used in the next step without any further



purification LGMS (ES, M+11-379). WO 200511}66163
PCTICB2004100-9400 -53
5-Ethynvl-2-ureido-thiophene-3-carboxylic acid
(S)-axenan.3-ylamide. To a solution of 2-
[(aminocarbonyl)amino]-N-[(3S)-aaepan-3-yl]-5-[(himeth
ylsilyl)e~nyl] thiephenc-3- carboxamide (0.3 mmol) in
dry THE (It) mL) was added a solution oFTBAF (5mL, IM
in THF)  and the resulting orange mixture was stirred
for 2 h at it The reaction mixture was partitioned 5
between EtOAc and H2O, the aqueous layer was extracted
with EtOAc (3x) and the combined  organic extracts
were washed with H2O, brine and dried (MgSO4).
Evaporation gave brown oil.  The desired compound was
isolated after purification by Crilson-HPLC as pale
brown solid (7  mg, 8% over two steps). LCIMS (ES,
M+H-305). 10 Example 13
5-(3-Eluoro-phenyl)-3-ureldo-thionhene-2-carboxylic
acid (S).nineridin-3- l meth l trichloroac amino
carbon 1 amino thlo hene-2-carbo late, To a stirred
solution of methyl 3-aminotbiophene-2-carboxylale
(17,0g.108 mmol) in anhydrous THE (216 15 mL) was
added trichloroacetyl isocyanate (12.9 mL,108 mmol)
slowly over a period of 20 min.  After the addition
was complete, a precipitate formed and the reaction
stirred for an additional Ih  at room temperature. The
desired product was obtained by filtration to give the
title compound  (99%) as an off-white solid. The
product was used in the next step without any further
purification. LCIMS (ES, M+H=345). 20
methyl5-bromo-3-(ffllriehloroacctyl)aminolrarbonyl}ami
no)Ehionhene-2-carboxylnte. To a  solution of me thyl
3-({ [(trichloroacetyl)amino]carbonyl}
amino)thiophene-2-carboxylate (10.11 g, 29,38 mmol) in
glacial acetic acid (146 mL) at O 'C was added slowly
a solution of bromine (3  equiv) in glacial acetic
acid (38mL). The resulting cloudy solution was to 70C
for 3 h  whereupon the mixture was cooled to rt. The
desired product (white solid, 12 g, 97%) was 25
collected by filtration and the filtrate was washed
with ether and dried under vacuum. LCIMS  (ES,
M+H=424), methyl 3-f
(aminocarbonvl)aminol-5-bromothiephene-2-carbgxylatt A
solution of methyl 5-
bromo-3-(([(trichlornacetyl)amino]carbonyl}
amino)thiophene-2_carboxylate (12g, 28.3 mmal) in  dry
McOH (SO mL) was purged with gaseous N133 at 0'C until
the solution became clear. The 30 mixture was stirred
for 20 miss at rt and evaporation gave the desired
product (7.8 g, 99%) as 



WO 20051066163 PCTIGB20041005-900 -64 white solid. 'H
NMR (300 MH417MSO-d6) S ppm 9.35 (s, IN). 8.10 (5,
lU), 6.90 br s, 2H),  3.82 (s. 313); LGMS (ES,
M+H=280). Pert butyl
S7-3-ff[3-[(aminocarbonvl)aminoi-5-bromo-24
hienvi}carbonyl] amino i eridine-l-carbox late. To a
solution of methyl 3-[(aminocarbonyDamino]-5 5
brornothiophene-2-carboxylate (1.6 g, 5.7 mrnal) in
dry THE (30 mL) was added a solution of  [Me3All
tent-butyl (35)-3-aminopiperidine-l-carboxylate] in
TTlE (1S mL) (which was preformed  by the addition of
Me3Al (17.2 mL, 34.4 mraol) to a solution of ten butyl
(3S)-3- aminopiperidine-1-carboxylate (3,7 g, 17.2
mmol) in THE at-78'C and the resulting yellow
solution was stirred at this temperature for 15 mills)
and the resulting deep yellow solution was 10 warrned
tort and stirred overnight at this temperature. The
reaction mixture was cooled with ice  and saturated
solution of Rochelle's salt was added to quench the
reaction. The mixture was  partitioned between EtOAc
and H2O, the aqueous layer was extracted with EtOAc
(3x) and the  combined organic extracts were washed
with H20, brine and dried (MgSO4). Evaporation gave a
pale orange solid. Purihication by Gilson
(5%HzO-x+95/o1l O-MeCN) gave the desired product 15
(1.0 g. 40%) as off-white solid. 'H NNIR (300 MHz,
DMSO-d6; 10.06 (s, IR). 8-02 (s, IS), 7.89  (d, 111),
6.71(brs, 2H), 4M4 (in, 1H), 3.72 (in, 21-1), 2.74 (m,
2H), 1.81 (m, III), 1.68 1.52 (in, 1H), 1.37 (s,
9H),1.34 (m, iii); LCIMS (ES, M#1448), fart u 1 3
sminecsrban amino -5- ftuoro hen 1 2- 20 thlen I
carbon 1 umino i eridine-l-carbox late (]Route A) le,
t -butyl (3S)-3-[(
(3-[(aminacarbonyl)am.ino)-5-brome-2-thieny)}carbony1)
amino]piperidine-1 - carboxylete (1,000 mg, 2.24
nano]), 3-fluorobenzeneboronic acid (4702 mg, 3.36
mrnol) and  cesium carbonate (2,919.7 mg, 8.96 mmol)
were dissolved in amixture of water (3 rat) and 1,4 25
dioxane (20 nL). The solution was degassed under low
vacuum and nitrogen. Palladium (0)  tetrakis
triphenylphosphine was added (259 mg, 0.22 mmol) to
the solution and the colorless  reaction mixture was
healed et 75 C with stirring for 1 hour. The aqueous
layer was separated  and ethyl acetate was added (20
rnL) and the resulting solution was dried over MgSO4
anhydrous.  After solvent evaporation the residual
solid was subjected to flash chromatography an silica
gel 30 (40 g) with a 2-5% methanol in methylene
chloride over 30 min gradient. The main fraction 



WO 2005!066163 PCTI6B2004100s400 -65 contained traces
of triphenylphosphine oxide and was resubjecled to
flash chromatography under  the same conditions to
afford a light yellow solid (916 mg, 88 %). MS BS+ 463
(M4-j); tH NMR  (CDC13, 300 MHz) S 10.35 (s, III),
8.30 (s, 1II), 7.43-7.28 (m, 313), 7.05 (:, I11), 5.91
(brs, 111),  4.79 (brs, 2H), 4.05 (m, 1H), 3.53-3.55
(m, 211), 3.36-3.29(m, 2H), 1.89-1.49 (m, 13H). 5
(.Route B) f2EE.Z
-3-chloro-3-(3-tiuoronhenyl}acrvlonitrIe. POC13
(13.049 mL, 140 nmwl) was added to  OMF (21.7 rnL, 280
mmol) with stirring and cooling while keeping the
temperature below 40 C.  After the addition was
completed 3-fluoroacetophenoue (8.587 mL, 70 mmol) was
added slowly. 10 The reactianmixture was healed at 50
C and hydroxylamine chloride was added in portions
(19.457 g, 290 mmol). After each addition the
temperature was allowed to rise and evolution of  gas
to cease, When the addition was finished the internal
temperahue of the reaction mixture  reached 140 C. The
mixture was allowed to stir and soon solidified.
Water/ice was added slowly  and the solid that
separated was filtered off, was washed with water on
the filter (6 x 50 niL) and 15 the solid was taken in
ethyl acetate (60 mL), the solution wes dried
overMgSO4 anhydrous and  solvent was evaporated to
afford a brown oil (12 g). The oil was subjected to
flash  chromatography on silica gel (120 g) with a
15-25 % ethyl acetate in hexanes over 20 min
gradient. The early eluting fraction was collected and
was evaporated to dryness. The residue was
recrystalized from hot petrol ether (150 niL) to
afford an off-white solid (3.334 g, 26 %). MS 20 ES+
182 (M+1); 'H NMR (CDCI3, 300 MHz) 6 7,44-7.17 (m,
1H), 7.24--7.17 (m, 1H), 6,04 (s,  111). Meth
13-amino-5 3-fuoro hen thin hene-2.carboxvlate, Sodium
methoxide 25% by  weight (3.429 nor, 15 mm al) was
dissolved in methanol (6 mL) and methyl thioglycolate
(1,341 25 mL, 15 mmol) was added with stirring. To the
brown solution (2E,Z)-3-chloro-3-(3-
fluorophenyl)acryleuitrile (2,724 g, 15 mmol) was
added in small portions and the resulting  cream-like
mass was heated at 76 C under reflux for 20 min. Ethyl
acetate (60 ML) was added  to the cold suspension and
the organic was washed with water (2 x 50 mL) followed
by a dilute  solution of bleach (50 mL) and saturated
aqueous ammonium chloride (50 -L), The organic was 30
dried over Mg304 and solvent evaporated to afford a
brown solid The solid was subjected to 



WO 20051066163 -66 PCTIGB20041005400 flash
chromatography on silica gel (120 g) with 20% v/v
ethyl acetate in hexanes over 25 min.  The first
fraction was the desired product that was obtained
after evaporation of solvents as an  off-white solid
(2.282 g, 60.5%). MS ES- 250 (M-1); 'H NMR (CDCh, 300
MHz) 6 7.36-7.24  (m, 311). 7.07-7.06 (m, IH), 6.76
(s, 1H), 5.48 (brs.2H), 3.84 (s, 3H). 5 Methyl
3-1(aminocarbonvl)aminol-5-(3
fluorophenvl)thlonhene-2-carboxvlate Methyl 3-
amino-5-(3-fluorophenyl)lhiophene-2-carboxylat (2.517
g, 10 mmol) was dissolved in dry THE  and was cooled
to -78 C. Trichloroacetylisocyanate (1.311 ml,, 11 mm
o]) was added with  stirring and the reaction was
allowed to reach room temperature overnight Methanol
tl0 mL) 10 was added slowly and the solvents were
evaporated render reduced pressure. The while residue
was suspended in methanol (200 mL) and 7M ammonia in
methanol was added (3 mL, 21 mmol).  After stirring at
room tempera lure for one hour the solvents were
evaporated to dryness to afford  a white powder. The
white powder was suspended in hot methanol (10 mL) and
allowed to cool  to room temperature. The solid was
filtered and dried in the air to afford a
cream-colored powder 15 (2,861 g, 97%). MS ES+ 295
(M+1); 'H NMR (DMSO-4, 300 MHz) 6 9.24 (s, 1H), 8.33
(s,  1H), 7.54-7.50 (m. 31.1), 7.31-7.24 (rc, 1H),
6.86 (brs, 211), 3.84 (s, 3H). Pert Butyl
(3,S)-3-({[3-[(aminocarhonyl)amino]-5-(3-llueraphenyl)
-2-thlenyl]- carbonyl)amino)piperidine-l-carboxylate.
Methyl 3-[(aminocarbonyl)aminoj-5-(3 20
fuorophenyl)thiophene2-carboxylate (1.177 g, 4 nunol)
was dissolved in THE (20 mL) and  cooled to -78 C. A
solution oftert-butyl (3S)-3-aminopiperidine-
1-carboxyle le (3,096mL, 9.6  mmol) in THE (14 mL) was
cooled to -78 C and trimethylaluminum 2M in hexanes (5
mL, 10  mmol) was added. An aliquot of the aluminate
(20 mL, 10 mmol) was added to the previously  prepared
solution of ester in T IF and the solution was heated
at reflux for 4 hours. The cold 25 reaction mixture
was washed with 20% aqueous Rochelle's salt The
organic layer was separated  and the aqueous layer was
extracted with ethyl acetate (2 x 20 mL). The combined
organic was  dried and solvents were evaporated under
reduced pressure. The residue was dissolved in ethyl
acetate and was washed with aqueous IM ICHSO4 (2x 20
mL) and brine (2x 20 mL). After  drying over MgSO4 and
solvent evaporation the residue was subjected to flash
chromatography 



30 on silica gel (120g) with a 50-70% ethyl acetate in
hexanes over 45 min gradient. The late eluting WO
2005/0661CO -67 PCTIGB2004/005400 fraction was the
desired product; tern-Butyl
(3S)-3-(([3-[(aminocarbouyl)amino]-5-(3-
fluorophcayl)-2-lhienyllrarhonyl}amino)piperidine-l-ca
rboxylate, that was isolated as a glassy  solid (724
mg, 39%). MS ES+ 463 (M+I); 'H NMR (DMSO-4, 300 MHz) S
10.02 (s, 111), 8.29  (s. IH), 7.96 (bzs, 1H),
7.55-7.42 (m, 3H), 7.24 (t, 1H), 6.67 (brs, 11-1),
3.75 (hrs, 311), 2.74-2,72  5 (m, 2H), 1.83-1.54 (m,
3H), 1.32 (s, 9+2R).
543-Fluoro:nheiivl)-3-ureldo-thlopliene-2-carb22~Llic
acid 5 i eridin 3- leraide.  ten-Butyl
(3S)-3{{[3-((aminocarbonyl)amino]-5-(3-Iluorophenyl)-2
thienyl]carbonyl) amino)piperidine-l-carboxylate, (916
mg, 1.98 mmol) was dissolved in 10 methanol (7 mL) and
dM HC1 in dioxane (10 mL, 40 mmol) was added while
cooling at 0 C and  the solution was stirred for
3bours. The solvent was evaporated under reduced
pressure and the  residue was taken in methanol (20
mL) and evaporated to dryness, This procedure was
repeated 5  times to yield awhile powder. The solid
was dissolved in water (10 mL) and filtered and
solvent  was evaporated by lyophilisetion over 48
hours. Obtained a light yellow solid (669 mg 84%). 15
MS ES+ 363 (M+1), rH NMR (DM50-db, 300 MHz) 6 9.95 (s,
IH), 9.23 (brs, 2H), 8.28 (s, 1R).  8.21 (d, IH),
7.55-7.42 (m 30), 7.24 (m, 1H), 4.19 (m, IH), 3.95
(bra. 611, water), 3.27-3.14 (m,  2H), 2.90-2.B2 (m,
211),1.89-1.55 (m, 4H). - Example 14 20 5-Beozo
Llihiouhen-2-vl-3-urcido-thionhene-2-carboxvHe acid
(S)-piperidin-3-vlamlde A flask was loaded with
rent-butyl
(3S)-3-[((3-[(anvaocarbonyl)amino]-5-bromo-2r
thienyllcerbonyl)amino]piperidine-1-carboxylate
[prepared as in Example 13] (100 mg, 0.25  mmol),
1-benzot r hien-2-ylboronic acid (44.5 mg, 0,375
mmol), CszCO3 (285 mg, 0.875mmol) and  Pd(PPh3)q (2.0
uig, 5% mmol) and was purged with nitrogen for 10
rains. Dioxane and H2O were 25 added and the resulting
mixture was heated to 90C for 2 h. The mixture was
allowed to cool to it  and the mixture was filtered
and the filtrate was washed with EtOAc. The organic
layer was  washed with 1120. brine and dried (Mg504).
Evaporation gave a yellow oil which was treated at  0C
with a solution ofHCi in dioxane (4M, 5 nrL). The
resulting cloudy solution was stirred et rt  for 30
rains whereupon the solvent was evaporated to afford a
pale orange solid. Purification by 



WO 20051066163 PCTIGB20041005400 -68 Gilson
(5%HzO-s.95%H2O-McCN) gave the desired product. 1H NMR
(300 MTh, DMSO-D6) S
ppm1.46-1.64(m,2H)1.74-1.90(m,2H)2.68-2.93(m,2H)3.09-3
.32(m,2H)3.97- 4.13 (m, 1 H) 6.67 (s, 2 H) 7.33
-7.38(m,2H)7.70(s.11.1)7.77-7.87 (m,
I11)7.88-7.98(rrr,  1 I-I) 8,09 (d, J=732 Hz, 1 H)
8.21(x, l H) 8.62 (s, 2 H) 9.91 (s, I H); LC/MS (ES,
M+11=40 I). 5 Example 15
5-Phenyl-2-ureido-fhionhene-3-carboxvlic acid
(S)-plnerldin-3-vlamide 10 lert butyl
(3S)-3-Ifl2-[(aminocar_1]amino)-5-phenyl-3- thienyll
carbanyDaminal pineridine-1-carboxvlnte. (Method A)
meth 5- hen 1- trlchloroace 1 amino carbany]) amino
thin hene-3-carho late. To  a stirred solution of
methyl 2-amino-5-pbenylthiophene3-carboxylate[prepared
as in Example 1] 15 (5.0 g, 21.4 mmol), in anhydrous
THE (140 mL) at 0C was slowly added trichloroacetyl
isocyauate (2 equiv.) dropwise over 10 min- After the
addition was complele, the resulting  cloudy solution
was stirred for an additional Ih at room lemperature
where after 30 ruin a  precipitate formed. The desired
product was obtained by filtration and drying under
vacuum to  give a light yellow solid (7.7 g, 86%). 'H
NMR (d6-DMSO S 12.55, br s, 1H; S 12.4 1, s, 111; S 20
7.73, m, IH;57.71,m, 113;S7.64,s,1H;67.47,t,2H;67.37,
t, IH;83.95,s,3H),LCIMS  (AP(71, ES, M+H=421). To a
solution of methyl
5-phenyl-2-({[(trichloroacetyl)amino]carbonyl}ami.no)d
iiophene-3- carboxylate (15.0 g, 35.6 mmol) in
anhydrous THE (2(10 mL) was added a solution of
[Me2A1-3 25 (S)-3-Amino-piperidine-1-carboxylic acid
tent-butyl ester] (4 equiv) in THE (200 mL) (which
was preformed by the addition of Me3Al (2AM in
hexanes, 71 mL, 142 mmol) to a solution of
(S)-3-Amino-piperidine-l-carboxylic acid tert-butyl
ester (28.5 g. 142 mmol) in 200 mL of THI?  at -78'C
followed by warming to room temperature and stirring
for an additional 30 min) The  resulting light orange
solution was stirred overnight at room lemperatum. The
reaction mixture 30 was cooled with ice and a 10%
aqueous solution of Rocheile's salt was added slowly
to quench WO 20051066163 PCT/G132001100.400 



-69 the reaction. The resulting biphasic solution was
warmed to room temperature and stirred for an
additional lh. The mixture was diluted with ELOAc and
H2O, the aqueous layer was extracted  with EtOAc (3x)
and the combined organic extracts were washed with
H2O, brine and dried  (Na2S04). Evaporation gave a
pale orange solid. Purification by FLASH Biotage MPLC
(SiO2, 5 50-70% EtOAc/hexanes) gave 10.9 g (69%) of a
light yellow solid. 1H NMR (CDCI3, 300 MHz)  S 11.26
(s, 111), 7.55 (d, 2H), 7.34 (t. 211), 7.24 (s, IH),
7.05 (s, IN), 6.37 (brs, IH), 5.43 (brs,  211), 4.03
(brs, IR), 3.64-3.33 (rn, 4H), 1.86-1.26 (m. 13H).
LCIMS (APCI, ES, M+H=445). (Method B) 10 methyl
ftrichloroacetvl]aminoiearhonvI}aminOthio
!hhene-3-carboavlate. To amixtrue  of 2-amino
thiopheue-3-carboxylic acid methyl ester (42.0 g, I
equiv) in tetrahydrofuran (B vol,)  was added dropwise
iricbloroacetyl isocyanate (1.05 equiv) in
tetrahydroforan (2 vol.) at -40'C;  keeping the temp
'C 0C (Cautienll exothermic), The resulting cloudy
solution was warned to 15 OT and stirred for 3 hat
this temperature. The product (ea off-white yellowish
solid) was  obtained by filtration and washing with
iso-hexane. The filtrate was concentrate to recovered
more product (90,0 g, 84%). 'H NM1t (d6-DEG; 7.20 (d,
IlL), 7.10 (d, IH), 3.90 (s, 3H), 3.35  (br s, 2H)).
LCMS (ES, M+H-345). 20 methyl 5-promo-2 chioroace
amiino carbon I amino tbio hene-3-carboy Tate. To a
solution of methyl
2-({[(trichlovoacetyl)amino]carbonyl)
amino)thiophene-3-carboxylate (50.0 g,  I equiv) in
glacial acetic acid (IS vol.) at O 'C was slowly added
a solution of bromine (3 equiv) in glacial acetic acid
(2 vol.). The resulting cloudy solution was stirred at
room temperature  overnight. The desired product
(white solid) was collected by filtration and the
Orate washed  25 with ether and dried under vacuum
(48.0 g, 78%). tH NMR (d6-DMSO; 7.30 (s, 1H), 3,85 (s,
3H), 135 (hr s, 2H)). LCMS (ES, M+H=425), meth l2-
aminacarbon T a iao -bromothlo hene-3-carbo late,
methyl5brorno-2-
({[(tiichloroacetyl)amino]carbonyl}amino)thiophene-3-c
arboxylate (75.0 g, ) Was treated with 30 saturated
methanol-ammonia (10 vol.) at room temperature under
nitrogen atmosphere. The  WO 2005106!163
PCTIGS20041005400 -70 



reaction was stirred for 3 his at RT and a mixture
diethyl etherl iso-hexane (IA, 10 vol.) was  added.
This mixture was then filtered and washed with
!so-hexane to afford the desired product  as white
solid. The filtrate was concentrated to recover more
product (49.0 g, 98%). rH NMR  (d6-DMSO; 10,20 (br s,
IH). 7.2 (br s, 2H), 7.10 (s, IH). 3.80 (s, 3H)).
LCIMS (ES, M+11==230). 5 tent-bawl(357-3 -[(f 24(amino
carbonyl amtrot-5-bromo-3-thieuyll carbonyl)nmiu of i
eridine-1.-carbox late. To a solution
130C-3-(S)-aminopipcridinc (2 equiv) in tetrahydroibma
(10 vol) was added trimethyl aluminium(2.OM in hexanes
2.2 equiv.) drop wise at -40C  (keeping the temp
-<-5C). The mixture was stirred for I5 minutes and
slowly warned to room 10 temperature (25C). To this
mixture was' then added a suspension of methyl 2-
[(aminocarbonyl)amino]-5-bromothiophene-3-carboxylate
(28.0 g, 1 equiv) in tetrahydrobuan  (12 vol.) at room
temperature. The reaction mixture was stirred ovcmigbt
(the suspension goes  into a supernatant solution),
cooled to -78C and a solution of Rochelle's salt (l0%)
in water (40  voL) added slowly. The mixture was
allowed to warm and stirred for 1hr at room
temperature 15 then extracted with ethyl acetate (20
vol. x 3). The combined organic extrecLs were washed
with  water (20 vol. x 1), brine (10 vol. x 2), dried
(magnesium sulfate) and concentrated to affords  dark
solid. Column chromatography (ethyl acetate!
iso-hexanes, 50:50) gave a pale brown solid  (32.0 g,
70%). 'H NMR (d6-DMSO, S 10.9, a, 1H; S 9.48, br s,
111; S 9.31, br a. IH; S 8,48, d, I H; 8 3.10, s, 1 H;
8 7.57, d, 2H 6 738, t. 2H; 6 7.23, t, IH; 6 7.01, br
s, 211; 5 4.26, un,1H; 8  20 3.29, m, 1H; S 3.11. m,
1H; S 2.94, in, 211; S 1.91, m, 213; 6 1.69, in,
21-i), LCJMS (APCI. ES,  M+H=345). tart-butyl
(3S)-3-[([2-[(am1nocarbony])aminol-5-phenyl-3-thlenyl)
carbonyl)- amino]piperidipo-1-carboxylate. To a
mixture of tern butyl (33)-3-1({2-[(aminocarbonyl) 25
amino]-5-bromothien-3-yl) carbonyl)
amino]piperidine-1-carboxylate (5.7 g, 1.0 equiv.),
phenylboronic acid (1.5 equiv.) and caesium carbonate
(3.0 equiv) in dioxene-waler (4:1, 40  vat.) was added
Pd(PPhz)a (0.1 equiv.) at room temperature. The
mixture was heated to 90C for  2-3hrs (LCMS shows no
starting material) to cooled to room temperature and
extracted in ethyl  acetate (20 vol. x 3), dried
(magnesium sulphate), filtered through celite and
concentrated 30 dryness. The residue was purified by
column chromatography (ethyl ace late/ iso-hexanes,
30:70) WO 20051066163 -71 



PCTICB20041005400 to give a dark solid- Trituration in
diethyl ether) iso-hexane (1:1) gave the desired
product as an  off white solid (4.6 g, 81%). 1H NMR
(CDCh, 300 MHz) S 11.26 (s, I11), 7.55 (d, 211), 7.34
(t;  21-1), 7.24 (s, 11:1), 7.05 (s, NH), 6.37 (hrs,
1H), 5.43 (brs, 2H). 4.03 (brs, 111), 3.64-3.33 (m,
4H),  1.86-1.26 (m, 13H). LCIMS (ES, M+H 445). 5
5-Phenyl-2-ureido-thlo hene-3-carbox llc acid i erldin
3- Iamlde. To as Erred solution  of tern-butyl
(35)-3-[([2-[(aminocerbonyl)amino]-5-phenyl-3-thienyl)
carbonyl)amino]pipendine- I-carboxylate (10.9 g, 24.5
mm o1) in 50 mL of 1, 4-dioxane was added 4. UN HCI in
1, 4-dioxane  (50 mL, 200 uunol). A precipitate forms
shortly and the reaction is stirred for an additional
4h at 10 room temperature. Due to the hygroscopic
nature of the salt form, the solveat was removed
under vacuum. The residue was dissolved in methanol
and concentrated under vacuum (2x) to  yield and
off-white solid. Rccrystallization was performed using
2-propanol to yield the product  as a light grey
powder (7.5 g, 81%). `1I N MR (de-DMSO, S 10.9, s, 1H;
S 9.4 8, fors, 1H; 8 9.31,  brs, 1114 6 d, IH;58.10,s,
1H;5 7.57,d,21-I;8 7.38,t,21I;87.23,t, fl-I;
67.01,brs,2H; 8 15 4,26, m, 1H; S 3.29, m, 1H; 8 3.11,
m, Ili 8 2.94, in, 2H; 61.91, ui, 2H; b 1.69, m, 2H),
LCIMS  (APCI, ES, M+H=345). The following examples
16-173 are synthesized in an analogous manner to that
of Example 15  using the appropriate starting
materials. MS in Table is M+H unless noted. 20
Lax.Compound NameMSH NMR (300 MH2; d(rDMSO; S ppm)
unless otberwise No.noted
lfi-Pyridin-4-yl-2-ureido-34611.33 (s, 1H), 9.02 (br
s, 2H), 8.59 (d. 2H), 8.62 (s, Ili),
Lhiopheuc-3-cerboxylic.51 (d, 111). 8.08 (d, 211).
7.48 (br s, 2H), 4.34 (ur, 1R), cid
(S)-piperidin-3-.50 (dd, 2H). 3.06 (dd, 2H), 2.15 (dd.
2R), 1.83 (m, 2H) )amide WO 20051066163 -72
PCTIGB20041005400 Ex.ompound NameMS'H NMI (300 MHz;
ds-10MSO; S ppm) unless otherwise No.oled 



175-(4-Cyanomethyl-phenyl)-38410.93 (s, IH), 9.23 (s,
IH), 9.10 (s, 111), 8,35 (d, l10, 8.02
-ureido-thiophene-3-s, 111), 7.70 (d,1H), 7.58 (d,
2H), 7.46 (d, Ifl), 7.36 (d, c-arboxylic acid (S)-H),
7.04 (br, 211), 4.24 (s, IH), 4.05 (s, 215), 3,29 (d,
111), eridin-3 ylamide3.14 (d, 111), 2.92 (m, 211),
1.91 (d, 211), 1.66 (rn, 211).
18-(3-Dimethylcarbamoyl-41610.95 (s, 111), 9.40 (s,
111), 9.28 (s, 111), 8.41 (d, IH), 8.14
phenyl)-2-ureido-s, 111), 7.62 (d, IH), 7.58 (s, 111),
7.45 (, 111), 7.24 (d, ophene-3-carboxylicIH), 7.07
(br, 211), 426 (s, 111), 3.29 (d, l1), 3.14 (d, 111),
id (S)-piperidin-3-.97 (d, 811). 1.90 (d, 2H), 1.70
(m, 211). !amide 19-[3-(2-Methoxy-44610.93 (s, 111),
9.19 (bas, 21), 8.69 (brs, 1H), 8.341 (d, IH),
lhylcarbamoyl)-phenyl]-2-.05 (d, 211), 7.70 (dd. 211),
7.46 (F, 11-1), 7.05 (bas, 21i), ido-thiophene3-.42
(bas, 411}, 4.23 (Lain, I11), 3.48-3.42 (m, 411), 3.26
(s, arboxylic acid (S)-H), 3.19-2.90 (m, 411),
1.92-1.62 (m, 411). iperidin-3-ylamide
20-(3-Cyanomethyl-phenyl)-38410.96 (s,1H), 9.29
(s,1H), 9.18 (s, 111), 8.41 (t, 1H), 8.02 -ureido-t
iophene-3-d, IH), 7.58 (d, 111), 7.52 (s,111), 7.46
(t, 111), 7.25 (d, arboxylic acid (S)-111), 7.06 (br,
211), 4.23 (s, 111), 4.09 (s, 211), 3.29 (d,111),
iperidin-3-ylamide.14 (d, 111), 2.93 (m, 2H), 1.91 (d,
211), 1.67 (m, 211). 21-(3-Carbamoyl-phenyl)-2-3881.69
(m, 2 H), 1.93 (d, 2 H), 2,90 (rn, 2 H), 3.18 (m, 2
H), areido-tbiophene-3-.33 (d, I H), 4,21(m, I
H),-7.07 (s, 211), 7.47 (t, 211), azboxylic acid
(8)-7.72 (dd, 2 H), 8.03 (s, I 11), 8.11 (d, 2 H),
8.33 (d, 1 H), iperidin-3 ylamide.08 (s, 2 H), 10.94
(s, 1 H) 22-(4-Carbamoyl-phenyl)-2-38810.96 (s, IH),
9.29 (s, 111), 9.11 (s, 111), 8.40 (d, 111), 8.16
reido-lhiopheae-3-(s,1H), 7.99 (s, 111), 7.89 (F,
311), 7.65 (d, 111), 7.45 (m, carboxylic acid (8)-H),
7.36 (s, 111), 7.10 (br, 231), 4.25 (s, 1H), 3.30 (d,
111), iperidin-3-yIamide.14 (d, 111), 2.97 (m, M. 1.93
(d, 211), 1.70 (rn, 211). WO 2005!066163 - 73
PCTIGB200a1005100 ExCompound NameMS'H NMR (300 MHz;
d6,DMSO; 6 ppm) unless otherwise No.noted 



23-(4-Cyano-phenyl)-2-3701.67 (m, 2 H), 1.93 (d, 2 H),
2.93 (t, 211), 3.17 (d, I H), ureido-thiophenc-3-.31
(d, 1 H), 4.20 (s. 1 H). 7.14 (s, 2 H), 7.72 (d, 2 H),
oxylic acid (S)-.84 (d, 2 H), 8.22 (s, I H), 8.37 (d,
1 H), 9.03 (s, 213), iperidin-3-ylamide10,98 (s, l H)
24-(3,5-Difluoro-phenyl)-2-38110,95 (s, IH), 9.10 (s,
1H), 8.98 (s, 1H), 8.32 (d, IH), 8.16
urcido-thlophene-3-s. 1H), 7.26 (d, 2H), 7.12 (t,
211), 4.22 (s, 111), 3.28 (d, carboxylic acid
(S)-111), 3.17 (d, 111), 2,95 (m, 2H), 1.91 (d, 2H),
1.65 (in, 2H). iperidin-3-ylamide
25-Pyridin-3-yl-2-ureido-34610.76 (s,1H), 8,68 (s,1H),
8.58 (hr s, 2H), 8.34 (d,11.1),
thiophene-3-carboxylic.93 (dd, 2H),7.76 (s, IH), 7.40
(dd, 1 H), 6.94 (hr s, 2H), acid (S)-piperidin 3-,97
(m, 111), 3,10 (dd, 2H), 2.70 (dd, 211).1.78 (dd, 2H),
!amide1.48 (m, 2H) 26-(4-Methanesullnnyl-4231.70 (m, 2
H), 1.93 (m, 2 l3), 2,95 (m, 2 H), 3.15 (d, I H),
phenyl)-2 ureido-.24 (s, 3 H), 3.30 (d, I H), 4.23 (m,
I H), 7.14 (s, 2 H), thiophene-3-carboxylic.60 (m, 2
H), 7.81 (d, 2 H), 7.93 (d, 2 H), 8.29 (s, 11-1), acid
(S) piperidin-3-.47 (d, 1 H), 9.12 (s, I H), 9.26 (s,
I H), 11.02 (s, 1 H) !amide
27-(3-Amino-phenyl)-2-360150 (m, 2 H), 1.92 (d, 2 H),
2,94 (in, 2 H), 3.15 (s, 111), ido-thiophene-3-.31 (s,
l H), 4.24 (in, 1 H), 7.08 (s/d, 3 H), 7.35 (s, I H),
arboxylic acid (S)-7.43 (t, 1 H), 7.50 (d, 1 H), 8.08
(s, 111), 8.50 (s, I H), 9.19 iperidin-3-ylamides, I
Ed), 9.35 (s, I H), 10.96 (s, l H)
28-[4-((S)-Piperidin-3-40612.06 (s, 1H), 10.79 (s,
111), 9.01 (brs, 111), 8.15 (d, 113),
lcarbamoyl)-5-ureido.70 (s, IH), 7.03 (brs, 211), 6,79
(m, 111), 6,30 in, 1H),
ophen-2-yl]-IH-pyrrolo-.26-4.19 (in, 3H), 3.40-2.84
(m, 411), 1.92-1.60 (m, 411), -carboxylic acid
ethyl1.27 (t, 3H). ter WO 20051066163 -74
PCT/CB20041005400 Ex.Compound NameMS'11 NMR (300 MHz;
J~-DMO; 6 ppm) unle~s offierwisel NO.noted 



295-(3-Axetylnmina,-phenyI)-4021.69(ju,2H).l.92(c~2H),
2.91(nl,2H),3.17(diR), 2-ureido-thiophene.-3-3.31 (d,
I H), 4.20 (x% I H), 6.93 (s. 1 H), 7.06 (9, 2 4
marboxylle ancid (S21 (s, 1 H), 7.31 (m, 3 R), 7.86
(m, I H). 7.9B (s, I R), Pperidia-3-ylamift8.36 (q, I
R), 9.08 (s, 2 R). 10.91 (s, 1 H)
30i-(4-Fluom-phenyl)-2-3631.68 (m. 2 W. 1.92 (d, 2 H),
2.92 (in, 2 11), 3,17 (d, I H), n-eido-thiophene-3-3.3
0 (d, I H), 4.21 (s, I R). 7.03 (s. 2 H) 7.25 (t, 2
1-1) 7.59 ~arboxylic acid (S)-(t 2 H), 7.92 (s, I M,
8.31 (d, I FI). 927 (d. 2 H), 10.90 (s,
mpe,ridin-3-ylamidcI u) 315-(3-Hydroxymethyl-38910.90
(a, 1H)~ 9.06 (s. 1H), B.89 (s. 111), 8.22 (d, Ill),
7.82 phenyl)-2-ureldo-(s, I Fl). 7.56 (d, IH). 7.44
(d, 1H). 7.35 (% Ill), 7.20 (d,
thiophen(>-3-oa~oxyticI fi), 7,05 (s, 2H), 3.2 8 (br~
I R), 4.54 (s. 211), 4.29 (s. 111). acid
(S)-azepart-3-ylamide3. 18 (in, 4 H), 1.99 (in, 111),
1,85 (m, 4H), 1,59 (m, I a),
325-(3-Cyano-phenyl)-2-3841 D.93 (s, 14 9.23 (s. I H),
qz4 (s, i H). 8.27 (d, IH), &07 ureido-thiophene-3-(s,
IR), 7.98 (s, 1H), 7.83 (d, 2H), 7.69 (d, 2% 7.60 (~
carboxylic auid (g)-azepan-111), 7.11 (s, 1H), 4.33
(s, 1M 3.16 (m~ 4H), 2.01 (rr~ IR), 3-ylamide1.84 (m
4R), 1.60 (m, IR). 5-(3,4-Dirmtboxy-phexiyl)-40510.89
(s, IR), 9.41 (s, IH), 9.11 (P~, IH), 8.42 (d, IM 7.99
2-ureidu-thiophcue-3-(s, 1H), 7.19 (s, 1H), 7.05 (d, I
M, 6.98 (d, 21D, 4.25 (s~ =boxyHc acid (8)-11-1). 3.84
(s. 3H), 3.77 (s, 3H), 3,28 (d, 111), 3.11 (d, I R),
fiparidin-3-ylamide2.98 (m, 2H), 1.92 (d, 21-1), 1.69
(A 2H). 345-(4-CWoro-phenyl)-2-37910.92 (s, I H), 9.12
(d, 2H), 9.34 (d, IR), 8 .02 (s, IR), 7.57
ireido-thiophene-3-Cd, 2H), 7.45 (d, 2H). 7.06 (s,
2H), 4.21 (s, In), 3.31 (d, ;arboxyllc. acid (8)-1 H),
3.16 (d~ IH). 2.93 (t, 2H), 1.92 (d, 2R), 1.67 (A 2H)
ipejidin-3-ylamide 5-(2-Fluora-phenyl)-2-36310.98 (s.
111), 9.29 (s, 1R), 9.20 (s, I M, 8.43 (d, I M, 8.06
mreldo-diiophene-3-(s, 11-1). 7.77 (ir~ 2R), 7.29 (A
3R)~ 7,08 (bfr, 2M, 4.25 (s, carboxylic acid (S)-I R).
3.29 (d, 1H), 3.14 (d, 1R), 2.92 (in, 2H), 1.93 (d,
211), piperidin-3-ylami&1.67 (m, 2H). w o 2005/4166163
-75. PCTICB20041005-I00 



ExCompound NameMSH NMR (300 MM, d6-IIMSO; S ppm)
unless otherwise No.noted
36-(4-Methylcarbamoyl-40210.95 (s, IH), 9.13 (s, 1H),
9.03 (s, 1H), 8.46 (d, IH), 8.35 heuyl)-2-ureido-d,
1H), 8.10 (s, IH), 7.88 (d, 211), 7.62 (d, 2H), 7.46
(d, thiophenp-3-GarboxylicIH), 7.08 (br, 2H), 4,23 (s,
IH), 3.28 (d, 1H). 3.17 (d, 1H), acid
(S)-pipendm-3-.91 (rn, 211), 2.78 (s, 311), 1.94 (d,
2H),1.70 (m, 2H), lamide
37-(4-Dinlethylcarbamoyl-4161.68 (m, 2 H), 1.92 (d, 2
H), 2.94 (sls, 8 H), 3.17 (d, I H), henyi)
2-ureido-.30 (m, 1 H), 4.20 (m, 1 H), 7.06 (s, 2 H),
7.45 (d, 2 H), iophene-3-=boxylic.61 (d, d H), 8.04
(s, 1 H), 8.33 (d, I H), 8.98 (s, 1 H), mid
(S)-piperidin-3-.08 (s, 1 H), 10.95 (s, I H) lamide
38-(4-CyclohexylcarbamoyI1.12 (t, 1 I.1), 1.30 (q, 4
H), 1.64 (s, 21-1),1.75 (s, 5 H), 1.93
phenyl)-2-urefdo-s, 2 H), 2.92 (m, 2 H), 3.17 (d, I
H), 319 (d, I H), 3.74 (s, thiophene-3-carboxylic1 H),
4.20 (s, 1 13), 7.09 (s, 2 U), 7.61 (d, 2 H), 7.87 (d,
2 cid (S)-piperidin-3-Ei), 8.07 (s, 1 H), 8.21 (d, 1
H), 8.31 (d, 1 H), 8.97 (s, 1 H), lami le.09 (s, I H),
10.93 (s, 1 H) 39-(3-Cyano-phenyl} 2-3701.68 (m, 2 H),
1.93 (d, 2 H), 2.91 (m, 2 H), 3.18 (d, 2 H),
ido-thiophene-3-.18 (s, I H), 7.12 (s, 2 H), 7.61(t, 1
H), 7.71 (d, 1 H), 7.83 carboxylic acid (S)-d, 2 H),
7.98 (s, I H), 8.11 (s, I H), 8.28 (d, I H), 9.01 (s,
iperidin-3-ylamideH), 10.94 (s, 111)
405-(2,3,4-Trifiuoro-phinyl)-39910.97 (s,1H), 8.94
(brs, 2H), 8.32 (d, IH), 7.95 (s,1H),
-ureidc-thiophene-3-7.34-7.53 (in, 23H), 7.08 (brs,
2H), 4.17 (m, 1H), 3.70-3.45 arboxylic acid (8)-m,
IH), 3.16 (brs, 1H), 2.BB (brm, 2H), 1.89 (m,
211),1.63 iperidin-3-ylamide e2H).
41-(3-Fluorc-phenyl)-2-3631.67 (m, 2H), 1.93 (d, 2H),
2.93 (m, 2H), 3.18 (d, 1H), 3.30
iireida-[hdcpheric-3-(m, 1H), 4.19 (s, IH), 7.08 (t, 2
H), 7.40 (m, 3 [1), 8.03 (s, erboxylic acid {S}H), 817
(d, 2 H), 8,98 (d, 2 H),10.94 (s,111)
iperidin-3-ylamide E WO 20051066163 



-76 PCT/GB200I1005400 Ex.Compound NameMSri-I NMR (300
MHz-,, d6-DMSO; S ppm) unless otherwise No.noted
42-[4-(Morpholine-4-4581.68 (in, 2 H), 1.92 (d, 2 H),
2.93 (m, 2 H), 3,16 (d, 2 H), carbonyl)-phenyl]-2-.57
(m, 811), 4.21 (m, 1 H), 7.08 (s, 2 U), 7.45 (d, 2 H),
ureida-thiophene-3-.63 (d, 2 H), 8.05 (s, l H), 8,33
(d, 1 H). 8.97 (s, 1 H), carboxylic acid (8)-.08 (s, 1
M. 10.94 (s, 1 H) 1peridin-3 ylamide
43-(2,3-Difluoro-phenyl)-2-38111.01 (s, 1H), 9.22
(s,1H), 9.14 (s, IH), 8.46 (d, 1H), 8.10
reido-Ibiophene-3-s, 1H), 7.81 (t, 1H), 7.29 (m,
21-X), 7,11 (hr, 211), 4.20 (s, axylic acid (S)-14
3.30 (d, 1H), 3.14 (d, 1H), 2.92 (ni~ 2H), 1.90 (d,
211), ipendia-3-ylamide1.69 (m, 2H).
44-p-Tolyl-2-ureido-3591.68 (m, 2 H), 1.92 (d, 21x1),
2.91 (m, 2 H), 3.17 (d,1 H). iophenc3-carboxylic.31
(d, I W. 4.20 (s, 1 H), 7.01 (s, 2 H), 7.20 (d, 2 H).
cid (S)-piperidin-3-7.45 (d, 2 H), 7.87 (s, l H), 8.27
(d, I H), 9.04 (s, I H), lamide-15 (s, 1 I), 10.98 (s,
1 H) 45-(2,3-Difluoro-phenyl)-2-39511.01(s. IH), 9.52
(s, 1H), 9.23 (s, 11-), 8.51 (d, 111), 8.08
ureido-tbiopheac-3-s, 1H), 7.52 (t, 1H), 7.29 (m,
211), 7.07 (br, 2H), 3.16 (n-4 carboxylic acid
(5)-azepaa-H), 1.98 (in, 11!),1.83 (m, 4H), 1.57
(m,1fi), ylamide 46-(3-4381.67 (m, 2 H), 1.92 (d, 2
H), 2,90 (m, 2 H), 3.02 (s, 3 H),
ethanesulfonylamino-.18 (d, 1 !-X), 3.30 (d, 1 H), 420
(s, 1 H), 7.09 (s, 2 H), phenyl)-2-ureido-39 (m, 3 H),
7.90 (s, I H), 8.33 (d, 1 H), 9.01 (s, 2 H),
thiophene-3-carboxylic.84 (s, 1 R), 10.97 (s, 111)
acid (S)-piperidin-3- leaude
47-(3-Chlora-phenyl)-2-37910,94 (s,1H), 9.10 (s, 1H),
8.30 (d, IH), 8.06 (s, 1H), 7.61 ureido-thiophene-3-s,
111), 7.49 (d, 1H), 7.42 (t, 11T), 7.30 (d, IH), 7.09
(s, carboxylic acid (S)-Ei), 4.21 (s, 1H), 3.32 (d,
1H), 3.17 (d,11), 2.92 (t, 2H), iperidin-3-ylamide1.93
(d, 2H), 1.68 (m, 213), 



WO 20ON066163 -77 PCTIGB200410054410 Xx.Compowitd
NameM1H NMR (3 00 AM; dcrDMSO; 6 ppm) uninss otherwise
No.noted 5-[4-(Piperidine-1 -45610.95 (s, IR), 9,29
(br s, IE), 9~ 12 (br s, IH), 8.41 (d, Ili),
=bony[)-phenyl]-2-B. I I (% IH), 7.60 (d, 2H), 7,39
(d, 2R)~ 7.07 (br s, p ' o-ffiiophene-3-4AS (br s.
IH). 4.25 (rn, Ill), 3.60 (m, IEIJ 3.31 (m, 2H),
oxylic and (9)-3.14 (ir4 11-1).2.94 (dd~ 211). 1.91
(na, 2H), 1.65 (m, 5R), -I ipmidin-3-ylamide 1.52 (na,
5M er 0-[4-(P~mlidine-l-4421.67 (m, 2 R), 1.86 (m, 4
H), 2.93 (m, 2 H), 3.16 (d, 1 Oz .28 (d, I H), 3 A 5
(m, 4 H), 4.2,2 (rn, I R), 7.07 (s, 2 R).
ozbcnyl)-phmyI)-2- lreido-thiophejae-3-7.59 (dd, 4 H),
8,10 (.% I R), 8.39 (ci, I E). 9.06 (s, I H),
mxboxylle acid (S)-9.20 (s, I H), 10.97 (s, I H) -
pipexidin-3-ylamide  - - - 5 5 37710.92 (s, 1H), 9.02
(brs, 211), 8.30 (d~ I H)~ 7.99 (s, IM.
0-(2-Fluoro4-m~ffiyl- 3henyl)-2-uxvido-7.57 (r, I ft
7.15-7.05 (=4 4H), 4.1 R (m, IR), 3 -29-2.87
thiopherke-3-=boxylic(m, 4H), 2.31 (s, 3H), 1.92-1.53
(A 4M. acid (S)-piparidirt-3- 



Ylamide 515-(4-Fluoro-2-hydroxy- 137910.84 (s, IH),
10.71 (s, IH), 9.30 (d, 211), 8.32 (d, Ili),
pheny+2-ureido-7. B 8 (s, I -H). 7.60 (td, 1M, 6.8 0
(brs, 2W, 6.77 (dd, IR), thiophene-3-cairboxylic6.69
(td, I H). 4.20 (in, I H), 3.3 0 (dd, 2H), 2.9 6-2.86
(m, anid (S)-pipaddin-3-2H), 1.90 (brs. 211),
1.69-1.61 (m, 21P. ylamide
525-(4-Fluora-ph=yI)-2-37710,88 (s, 1H). 8.90 (brr s,
2H), 8.13 (d, IH), 7.71 (9, IR), ureidc~-thiophene-3--
57 (dd, 2M, 7.26 (4 2R), 7.05 (br s, 2H), 4.27 (m,
1H), carboxylic acid (S)-a2epan-- 3 5 (m, I R), 3. 18
(in, 3R), 2. 01 (D4 1 R), 1.82 (m, 4H), 3-ylaiictidrI
~ 57 (m, IR) 535-1)-Tolyl-2-urcido-37310.88 (s, IH),
9.24 (s, 1H), 9,02 (s, 111), 834 (d, 1H), 7.81
thiophene,-3-cerboxylic(s. 1H), 7.45 (d, 2R), 7.22 (d,
2H), 7.01 (br, 2H), 4.33 (s, id (S)
-azepau-3-yLamide1H). 3.16 (in, 4H), 2.31 (s, M, 1.97
(na, 1H), 1.83 (im, r4H), 1.68 (m, IM, WO 20051066163
-78 PCT/GB2004IOOSI OO Ex.Compound NameMSHNMR (300
MHz; drOMSU; S ppm) unless otherwise No.oted
54-(3-Acetylamino-phenyl)-41610.92 (s, 111). 10.05 (s,
111), 9.28 (s, 111), 9.09 (s, IH), 8.32
ureido-thiaphene-3-d, 111), 7.84 (d, 211), 7.41 (m,
211), 7.32 (m, 2H), 7,04 (s, boxylic acid
(S)-arepanH), 4.33 (s, 111), 3.16 (m, 411), 2.06 (s,
311), 139 (m, Ill), ylanlide1.84 (in, 411), 1.60 (m,
111). 55-(2,4-DifIuoro-phenyl)-2-38110.97 (s, 111),
9.30 (s, 111), 9,18 (s,1H), 8A5 (d,1H), 8.02
ureldo-thiophene,-3-s, IH), 7.78 (q, 111), 7.38 (t,
IH), 7.18 (I, 1Id), 7,06 (br, carboxylic acid (S)-H),
4.23 (s, 111), 3.29 (d, 1H), 3.14 (d, IH), 2.92 (m,
211), iperidin-3-ylamlde1.90 (d, 213), 1.69 (m, 211).
56-(4-Amino-phenyl)-2-3601.68 (m, 2 H), 1.91 (d, 2 H),
2.92 (m, 2 H), 3.17 (d, 111), reido-thiophene-3-3.31
(d,1 H). 4.20 (s, 111). 7.07 (m, 411), 7.51 (d, 2 H),
arboxylic acid (S)-7.89 (s, I H), 8-32 (d, 1 H), 8.99
(s, 1 H), 9.15 (s, 1 H), iperidin-3 ylamide10.88 (s, I
H) 



57-(3-Chloro-phenyl)-2-39310.86 (s,1H), 8.79 (br s,
213), 8.05 (d, 111), 7.80 (s, IH),
eido-thiophene-3-.54 (m, 111), 7.41 (m, 211), 7.26
(in, 111), 7.03 (br s, 211), boxylic acid
(S)-azepan-.21 (m, IH), 3.30 (n,; 111), 3.12 (m, 311),
1.94 (m, 111), ylxmide1.75 (rn, 411), 1.52 (m, 111)
58-(4-Chloro phenyl)-2-39311.05 (s, 11-1), 9.02 (br s,
21-1), 8.29 (d, 111), 7.95 (s, III).
ido-thiopheno-3-.71 (d, 211), 7.62 (d, 211), 7.22 (br
s, 21-1), 4.43 (m, 111), boxylic acid (S)-azepan-.50
(Yo, IR), 3.33 (in, 311), 2.16 (m, 111),1.98 (m,4H),
ylamide1.73 (m, 111) 59-(3-Nitro-phenyl)-2-40410.97
(s, 111), 9.03 (s, 111), 8.92 (s, 111), 8.34 (s, IH),
8.26 reido-thiophene-3-d, 111), 8.07 (s, 211), 7.95
(d, 1l), 7.72 (t, Ili), 7.12 (s, arboxylic acid
(S)-azepan-11), 4.31 (s, 111), 3.16 (nn, 411), 2.04
(m, 111), 1.84 (m, -ylamideH), 1.57 (m, 111). WO
2005/0661&3 -79 PCTIGE200a1o054ao Ex.Compound NameMS'H
NMR (300 MHz; de-DMSO; S ppm) unless otherwise No.oted
605-(3-Methanesulfonyl-4231.71 (m, 2 H), 1.92 (m, 2
H), 2.94 (m, 2 H), 3.15 (s, I Id),
phenyl)-2-ureido-.40 (s, 4 H). 4.24 (m, 1 EI), 7.12
(s, 2 I-I), 7.68 (t; 1 H), thiophcuQ--3.78 (d, 1 H),
7.89 (d, 111), 8.05 (s, 1 U), 8.22 (s, 1 H), cid
(S)-piperidin-3-.47 (d, 1 H), 9.26 (d, 211), 10-99 (s,
I H) lemide 615-(3-Fluoro-4-methyl-37710.88 (s, 1H),
9.00 (brs, 2H), 8.21 (d, 1H), 7.93 (s, 111),
phenyl)-2-ureido-.24-7.31 (m, 3H), 7.05 (brs, 211),
4.16 (m, 1H), 3,14 (m, hiophene-3-carboxylic, 2.91 (m,
211), 2.22 (s, 311), L90 (d, 2H), 1.63 (m, 211). id
(S)-piperidin-3- lamide 62-(3-Dimethylsmino-3881.70
(m, 2 H), 1.91 (m, 2 H), 2.97 (m, 2 H), 3.11 (m, 8 H),
phenyl)-2-ureido-.29 (s,113), 4.23 (m, I H), 7.12 (s,
2 H), 7.36 (s, 2 H), ophene-3-carboxylic.24 (s, 1 H),
8.53 (d, 11 , 9.21 (s, 1 H), 9.46 (s,1 H), cid
(S)-piperidin-3-10.94 (s, 1 H) 



lamide 63-(3,5-Difiuoro-phenyl)-2-39510.92 (s,111),
9.08 (s, 1H), 8.93 (s, 1H), 8.22(d,, 1H), 8,04
ido-thiophene-3-s, 1H), 7.25 (d, 2H), 7,13 (t, 2H),
4.29 (s, IH), 3.16 (m, carboxylic acid
(S)-azepan-H),1.98 (m, 1H), 1.84 (nt, 4H), 1.60 (in,
1H). ylamide 64-(2-Amino phenyl)-2-36010.83 (s, 111),
9.44 (s, Il4), 9.26 (s, 111), 8.44 (d, 1H), 8.23
eido-thiophene-3-s, Ili), 7.54 (m, 211), 7.42 (d, 2H),
4.19 (s, IH), 3.28 (d, boxylic acid (S)-1H), 3.15 (d,
111), 2.91 (m, 211), 1.94 (d, 2H), 1.74 (m, 211).
iperidin-3-ylannide 65-[4-Fluoro-3-(pipe6dine-47411.02
(s, 1H), 9.26 (br s, 111), 9,17 (br s, 1H), 8,38 (d,
111), 1-carbonyl)-phenyl]-2.10 (s, 114), 7.72 (m,
111), 7.63 (m, 111), 7.44 (t, I11), 7.18
eidc-thiophene-3-r s, 214), 4,27 (m, 111), 3.74 (rr
214), 3.42 (in, IH), 3.34 caTboxylic acid (S)-m, 2H),
3.27 (m, 111), 3.02 (m, 2H), 2,05 (rn, 2H), 1.72
iperidin-3-ylamidem, 6H), 1.58 (m 2H) WO 20051066163
-so PCTIGE2004l005100 Ex.Compound NameMSH NMR (300
MHz; d6-DMSO; S ppm) unless otherwise No.noted
66-(4-Chloro-3-fluora-39710.99 (s, 1H), 9.12 (brd,
211), 8.39 (d, IH). 8.07 (s, 11.1),
phenyl)-2-ureida-.66 (t, 111), 7.47 (t, 111), 716 (t,
111), 7.10 (bra, 211), 4.19 thiophene-3-cazboxylir,m,
111), 3.32-2.88 (m, 411), 1.92-1.60 (m,1H). acid
(S)-piperidin-3- lamide 67-(3-Fluon-phenyl)-2-37710.91
(s, 111), 8.90 (br s, 2H), 8.12 (d. 111), 7.85 (a,
1H), ureide-thiophenc,-3-.44 (m, 1H), 7.36 (m, 2H),
7-10 (m, IH), 7.10 (hr s, 211), aiboxylic acid
(S)-azepan-.28 (m, 11.1). 3.36 (m, 111). 3.18 (m, 3H).
2.02 (m, 111). ylamide1.81 (m, 4R), 1,58 (m, IH)
68-(4-Chloro-3,5{litluoro-41710.89 (s. 111), 9.19 (2
brs. 2H). 836 (d, 1H), 8.23 (s, IH),
henyl)-2-ureido-.43 (d, 2h). 7.07 (brs. 211), 4.18 (m,
1H), 3.22-2.88 (m, :hiophene-3-carboxylicH), 1.85-1.57
(m, 413). 



icid (S) piperidin-3- lamide
69-(4-Trifluoromethyl-4131.69 (m, 2 H], 1.93 (d, 2 H),
2,93 (m, 213,), 3.18 (d, 1 H). phenyl)-2-ureido-.30
(m, l H), 4.21 (s, l H), 7.11(s, 2 H), 7.76 (s, 4 H),
thiophene-3-carboxylic.16 (s,1 H), 8.37 (d, l H), 9.04
(d, 2 H), 10.99 (s, l H) id (S)-piperidin-3- lamide-
70-(2,4-Dimethoxy phenyl)-40510.86 (s,11-1), 9.27 (s,
11-1), 9.14 (s, 111), 8.27 (d, 18, 7.79
ureido-thiopheae-3-s, 1H), 7.54 (d, 111), 6.91 (br,
233), 6.66 (s, 1H), 6.59 (d, carboxylic acid (S)-1H),
4.22 (s,1H), 3.87 (s, 3H), 3.80 (s. 311), 3.29 (d,
lE3), iperidin-3-ylamide.14 (d, IH), 2.91 (w, 21-1),
1.93 (d, 211), 1.69 (m, 2H).
71-(3-Cyan-4-fluoro-38810.92 (s, 111), 9.10 (s. 111),
8.99 (s, IH), 8,30 (d,1H), 8.07 henyl)-2-ureido-(s,
1H). 8.04 (s, IH), 7.94 (t, 1H), 7.58 (t, 2H), 7.11
(s, 2H), thiophene-3-carbaxylic.21 (s. 111), 3-28 (d,
1H), 3.17 (d, 1H), 2.89 (m, 211), 1.94 acid
(S)-piperidin-3-d, 211), 1.69 (m, 2H). lamide WO
20051066163 -81 PCTIGB200-1/1105100 Ex.Compound
NameMSrH NMR (300111 x; d6-10MSO; S ppm) unless
otherwise NO.noted 72-(3-Chlora-4-fluora-41110.90 (s,
I1i), 9.20 (s, 1H), 9.02 (s, IH), 8.26 (d, 1H), 7.93
heuyl)-2-ureido-d, 1H), 7.73 (m, 2H), 7,44 (in, 2H),
7.12 (br, 213}.4.31 (s, ffiiopheiie-3-carboxylic111),
3.16 (in, 4H), 2.00 (in, IH),1.82 (in, 4H), 1.60 (m,
id (S)-azepan-3-ylamide1H).
73-(3,4-Dich1oro-phenyl)-2-41310.96 (s, 111), 9.30 (s,
1H), 9.19 (s, 111), 8A3 (d, 111), 8.18
eido-thiophene-3-Is, 111), 7.79 (s, 1H), 7.63 (d,
111), 7.51 (d, 111), 7.10 (6r,  arhoxylic acid (S)-,
4.24 (s, 1H), 3.29 (d, 1H), 3.13 (d, 111), 2.94 (m,
2H), iperidin-3 ylamide1.92 (d, 211), 1.70 (m, 2H)-
74-(4-Trifluoromerhyi-42710,95 (s, IN), 9.03 (s,
11-1), 8.90 (s, 1H), 8.38 (s, 2H), 8.27 



henyl)-2-ureida-d, 111), 8.04 (s, 1H), 7.98 (d, 21-1),
7.76 (s, 2H), 7.69 (d, .ophene-3-carboxylic, 7.12 (s,
211), 4.31 (s, 1H), 3.16 (m, 411), 1.98 (m, 111), id
(S)-azepan-3-ylamide1.84 (m, 411), 1.57 (in, 1H).
75-(1H-Pyao1-3-y1)-2-34810,92 (s, 1H), 10.78 (s, 111),
8.85 (hr s, 211), 8.01 (d,111), eido-thiophene-3-.22
(s, 1H), 6.95 (s, 21-1), 6,90 (br s, 211), 6.23 (s,
1H), 4.27 arboxylic acid (S)-azepan-m, 1H), 3.34 (m,
111), 3.18 (m, 31i), 1.96 (m, 1H), 1.82 -ylamidem,
4H), 1.58 (m, IH) 76-(3-Tdfluoromethyl-42710,95 (s,
IH), 9.19 (s, 111), 9.00 (s, IH), 8.41 (s, IH), 8.30
henyl)-2-ureida-d, 111), 8.07 (m, 2H), 7.60 (m, 211),
7.11 (s, 211), 4.32 (s, -ophene-3-carboxylic111), 3.16
(m, 4H), 1.99 (m, 1H),1.84 (m, 411), 1.60 (m, id
(8)azepan-3-ylamide111).
77-(2,4-Difluoro-p1xenyl)-2-39510.94 (s, 1Il), 9.02
(s, 111), 8.87 (s, 1H), 8.25 (d, 1H), 7.83
eido-thiaphene-3-(s, 1H), 7.71 (m, 1H), 7.39 (t, IH),
7.20 (1, 1H), 7.06 (s, boxylic acid (S)-azepen-, 4.28
(s, IH), 3.17 (m, 411), 1.97 (m, 111), 1.51 (m,
y1amideH), 1.58 (m, 1H), wo 200511166163 -82_
PCT/GB2004f005400 Ex.Compound NameMSH NMR (300 MHz;
d6-DMSO; S ppm) uutess otherwise No.noted
78-(4-4280.58 (m, 2 H), 0,68 (m, 21-1), 1,70 (m, 2 H),
1.92 @31,2 H), clopropyicarbamoyl-.95 (m, 2 H), 3.15
(d, 113), 3,31 (d, I H), 4.25 (m,1 H),
p-heuyl)-2-ureido--.09 (s, 1 H), 7.61 (dim, 3 H), 7.86
(d, 2 H). 8.19 (s,1 H), ophene-3-carbcxylic.46 (m, 2
H), 9.19 (s, i H), 937 (s, 1 H), 10.97 (s, 1 H) acid
(S)-pipcridin-3- lamide 79-(3-Trifluoromethyl-4131.62
(m, 214), 1.86 (d, 2 H), 2.85 (nt, 213), 3.11 (d, l
H], phenyl)-2-ureido-.30 (m, 1 U), 4.14 (s, I H), 7.03
(s, 213) 7.55 (m, 2 H), ophcne-3-carboxylic.76 (m, 2
H), 8.04 (s, 1 H), 8.26 (d, 1 H), 9.00 (d, 2 H), mid
(S)-piperidin-3-10.89 (s, l H) lamide 



SO-(2-Chloro-phenyl)-2-37910.96 (s, 1H). 9.21 (s, IH),
9.14 (s, 1H), 8.36 (d, 1H), 7.83 miaido-thiophene-3-s.
ll3), 7.62 (d, 111), 7.54 (d, 1H), 7.36 (m, 2H), 7.05
(br, carboxylic acid (S)-H), 4.22 (s, 1X3), 3.28 (d,
11-1), 3.17 (d, ll3), 2.89 (m, 213),
iperidin-3-ylamide1.B9 (d, 2H), 1.64 (m, 2H).
81-(3-(Piperidine-l-4561.43 (m, 5 H), 1.59 (m, 7 H),
2.40 (in, 2 H), 2.82 (d, l H],
carbonyl)-phenyl]-2-3.03 (d,1 H), 3.31 (s, I H). 3.60
(s, I H), 3.82 (m, 1 H), ido-thiophene-3-7.01 (s, 2
H), 7.20 (d, I H), 7.44 (t, 1 I3), 7.56 (m, 2 H),
carboxylic acid (S)-.86 (d, l H), 7.92 (s, I H)
iperidin-3-ylamide 82-(3-Fluoro-4-methoxy-40710.87 (s,
111), 9.41 (s, 1IT), 9.14 (s, 113), 8.33 (d, 1H), 7.87
heuyl)-2-ureido-s, IH), 7.80 (m, 1H), 7.41 (d, 1H),
7.29 (d, 1H), 7.19 (t, iopbene-3-carboxylic1H), 7.02
(s, 2H), 4.33 (s, 1H), 3.85 (s, 31-1), 3.17 (m, 4H),
acid (S)-axepan-3-ylamideI.97 (m, 1H), 1.84 (m, 4H),
1.57 (m, IH). WO 20051066163 -33 PCTIGB2004/005100
ExCompound NameMSrH NMR (390 MHz; de-Dl%ISO; S pp.)
unless otherwise No.oted 83-(4-Dime hylamino-3881.68
(m, 2 H), 1,91 (d, 2 H), 2.93 (slm, 8 H), 3.18 (d,
113), henyl}2 ureido-3.31 (d, I H), 4.19 (m, I H),
6.95 (m, 3 H), 7.45 (d, 2 H),
t)ziophene-3-carboxylic.72 (s, 1 H), 8.23 (d, 1 H),
8.95 (s, 1 H), 9,06 (s, 111), id (S) piperidin-3-10.87
(s, I H) lamide - 845-(4-4381.69 (m, 2 Hi), 1.91 (m, 2
fl), 2.96 (t,s, 5 H), 3.14 (d, I H),
elhanesnlfonylamino-.30 (d, I H), 4.23 (m, 1 H), 7.03
(s, 1 H), 7.23.(d, 2 H), henyl)-2- reidc-.54 (d, 2 H),
7.96 (s, 1 II), 8.40 (d, 1 H), 9.12 (s, 1 H),
ophene-3-carboxylic.32 (s, I H), 9.85 (s, 1 H), 10.91
(s, I H) id (S)-piperidin-3- amide
85-(3,4,5-Trifluoro-phenyl)-39910-92 (s,111), 9.09 (s,
IH), 8.98 (s, 1H), 8.49 (s, IH), B.29
ureido-thiophene-3-d, IH), 8.11 (s, 11-1), 7.59 (t,
111), 7.47 (t, 2H), 7.11 (s, 



carboxylic. acid (S)-H), 4.19 (s, 1H), 3.28 (d, IH),
3.17 (d, 1H), 2,95 (m, 2H),  iperidin-3-ylamide1.93
(d, W. 1.65 (m, 2H). 86-(4-Benzyloxy-3-fluoro-46910.86
(s, 11), 9.09 (brs, I11), 8.98 (bzs, 111), 8.22 (d,
1H), phenyl)-2-ureidc-.87 (s, 1H), 7.47-7.24 (in, 8H),
7.02 (brs, 2H), 5.19 (s, ophene-3-carboxylicH), 4.17
(m, 1H), 3.20-2.92 (m, 4H), 1.91-1.60 (m, 4H). acid
(S) piperidin 3- lamide
87-(3,5-Dichloro-phenyl)-2-42710.97 (s. 1R), 9.62 (s,
IH), 9.41 (s, 1H), 8.49 (d, IH), 8.23
ido-tldophene-3-s, 1H), 7.57 (s, 21-1), 7.46 (s, 111),
4.36 (s, 111), 3.16 (m, naTboxylic. acid
(S)-azepan-H), 1.98 (m, 111), 1.87 (m, 411), 1.62 (m,
111). ylamide 88-(2,4Dunelhoxy phenyl)-41910.82
(s,111), 9.07 (s, 111), 8.90 (s, 1H), 8.17 (d, 111),
7.65 ureido-thiophene-3-s, 1H), 7.51 (d, IH), 7.13 (t,
2H), 6.91 (s, 2H), 6,67 (s, hoxylic acid
(S)-azepan-1H), 6.62 (d, 1H), 4.29 (s, IH), 3.87 (s,
3H), 3.80 (s, 3H), ylamide.16 (m, 4H), 1.98 (m, 111),
1.82 (m, 4H),1.60 (m, 1H). WO 20051066163 -84
PCTIGB20041005400 Ex.Compound NameSH NMR (300 MHz; d6
DMSO; S ppm) unless otherwise No.noted -
89-(3,4-Difluoro-phenyl)-2-39510.91 (s, 18), 9.4S
(s,111), 9.19 (S. 1H), 8.40 (d, 1H), 8.03
reido-Wiophene-3-s. 1H), 7.60 (m, H3), 7.49 (t, 111),
7.37 (d, iN), 7.09 (s, arboxylic acid (S)-azcpan-H),
4.36 (s, 18), 3.17 (m, 4H), 1.98 (m, 1H), 1.86 (in,
-ylamideH), 1.60 (m, 11-1).
90-(3,4-Dichloro-phenyl)-2-42710.95 (s,1H), 8.97 (s,
111), 8.86 (s, 1H), 8.39 (s. 211), 8.17
eido-thiophene-3-d, 1E). 7-94 (d, 211), 7.75 (m.
21.1), 7,62 (m, 211), 7.52 (d, carboxylic acid
(S)-azepan-H), 7.11 (br, 211), 4.27 (s, IH), 3.16 (m,
411), 1.97 (m, ylamide111), 1.83 (m, 41-1), 1.59 (in,
111). 91-(2,4-Dichloro-phenyl)-2-41310.95 (s, IH).
9.00 (s, 213), 8.31 (d, 18), 7.82 (s, 113), 7.74
urcido-f[dophene-3-s, 111), 7.62 (d, 1H), 7.52 (d,
1X3), 7.0B (hr, 211), 4.19 (s, 



carboxylic acid (S)-111), 3.28 (d, 114), 3.17 (d,
111), 2.86 (m, 211), 1.93 (d, 211).
iperidin-3-ylamide1.68 (m, 211).
92-(3,5-Difluoro-4-uie1oxy41110.95 (s, 1H), 9.36
(s,1H), 9.19 (s, 111), 8.47 (d, IN), 8.28
henyl)-2-urcido-Is. 111), 7.46 (d, 111), 7.23 (t.
111). 7.03 (br, 211), 4.24 (s, ophene-3-carboxylic11),
3.81 (s, 311). 3.29 (d, 111), 3.13 (d, 111), 2.95 (m,
211), id (S)-piperidin-3-1.92 (d, 211), 1.70 (m, 211).
lamide 935-(4-Benzy1oxy-2-f[uoro-46910.90 (s, 1H),
9.08 (brs, IH), 8.99 (brs,111), 7.81 (s. IH),
phenyl)-2-uraido.59 (t, 111), 7.47-7.34 (m, 511), 7.05
(d, 111), 6.93 (d, ill),
thiophene-3-carboxylic6.90-7.00 (brs, 211), 5.14 (s,
211), 4.17 (m 113), 3.44 (d, id (S)-piperidin-3-H),
2.87 (hrs, 213), 1.80-1.60 (m, 411). lamide
945-(5-Chlaro-2-methoxy-42310.87 (s, 111), 9.00 (s,
113), 8.85 (s, I1), 8.18 (d, 111}, 7.90
henyl)-2-ureido-s, IH), 7.66 (s, 111), 7.42 (m, 113),
7.28 (m,113), 7.16 (d, aphene-3-carboxylicIH), 6.98
(m, 211), 4.27 (s, 111), 3.90 (s, 311), 3.16 (m, 411)
acid (S)-azepsn-3 ylamide1.98 (m, 111), 1.85 (m, 4H),
1.57 (m, 111). WO 20051066163 -85 PCT(GB201N100540Q
Ex.Compound NameMSH NMR (300 MHz; d6-)[)MSO; b ppm)
antes otherwise No.noted
95-(2,5-Dimetoxy-phenyl)-11910.87 (s,1H), 9,37 (s.
11-1), 9.04 (s, IN), 8.35 (d, 1H), 7.98
ureido-th-iophene-3-s, I11), 7.26 (s, 1H), 7.11 (s,
111), 7.04 (d, 2H), 6.93 (d, carboxylic acid
(S)-azepan-H), 6.85 (d, 211), 4.33 (s, IH), 3.82 (s,
31-1), 3.70 (s, 3H), -ylamide.1S (m, 413), 2.03 (m,
IH), 1.83 (m, 413), 1.59 (m, 111).
965-(4-Amino-3-flooro-37810,85 (s, 111), 9.18 (s, IH),
9.04 (s,1H), 826 (d, 111), 7.79 henyl)-2-ureido-s,
IH), 1.26 (d, 113), 7.13 (d, I11), 7,00 (Sr, 2H), 6.90
(t, opheue-3-carboxylicIH), 4.19 (s, 11-1), 3.29 (d,
111), 3.17 (d, IED, 2.94 (m, 2H), id
(S)-piperidin-3-1.92 (d, 2H), 1.68 (m, 2H). Iamide
97-(5-Pluoro-2methoxy-40710.87 (s, 111), 9.31 (s,
11-1), 9.07 (s, 1H), 8,29 (d, 1H), 8.00 



heayl)-2-ureido-s, 1I3), 7.51 (d, 113), 7.10 (m, 311),
6.96 (m, 1H), 4.34 (s, hiophene-3-carboxylic1H), 3.88
(s, 311), 3.17 (m, 411), 2.95 (in, 1H), 1.91 (m, id
(S)-azepan-3-ylamideH), 1.65 (m, 11i).
98-(3-isopropyl-phenyl)-2-40110.91 (s, 1H), 9.19 (s,
IH), 9.04 (s, IH), 8.29 (d, 1H), 8.00
ido-thiophene-3-1H), 7.87 (s, 1H), 7.67 (s, 1H), 7.57
(d, 113), 7.29 (m, :arboxylic acid (S)-azepanH), 7.04
(s, 211.), 4.31 (s, III), 3.19 (m, 4H), 2.89 (m 1H),
3-ylanilde,00 (m, 1H), 1.84 (m, 4H), 1.56 (m, 111),
1.22 (q, 6H). 995-(2,3,4-Trimethoxy-43510.04 (s, 111),
9.37 (s, IH), 9.28 (s. 1R), 8.06 (d, 1H), 7.81
henyl)-2-ureido-d, 111), 7.06 (d, M. 6.90 (d, 2H),
4.22 (s, 1H), 3.84 (s, aphene-3-carboxylicH), 3.78 (s,
3H), 3.68 (s, 3H), 3.32 (d, IM 3.17 (d, 111), cid
(S)-piperidin-3-,83 (m, 2H), 1.89 (d, 2H), 1.64 (m,
2H). hunidc 100-(5-Chlora-2-methoxy-40910.91 (s, IM,
9.21 (s, 111), 9.19 (s, 11-1), 8.34 (d, 1H), 8.04
phenyl)-2-ureido-s, 111), 7.72 (s, IH), 7.30 (d,1H),
7.12 (d, 1H), 6.98 (br, opbene-3-carboxylicH), 4.21
(s, IH), 3.90 (s, 3H), 3.29 (d, 1H), 3.15 (d, IH),
acid (S)-piperidin-3-,91 (m, 2H), 1.91 (d, 2H), 1.68
(m, 2H). lamida- WO 20051066163 .86.
PCTIGB2004/0415400 Ex.Compound NameMSIII NMR (30011h
x; da-DMSO; 6 ppm) unless otherwise No.noted
101-(2-Benzylcxy-4-fluoro-46910.72 (s,113), 8.72 (brs,
213), 8.03 (d, 111), 7.64-7.48 (m,
phenyl)-2-ureido-511), 7.41-7.28 (m, 311), 7.13 (dd,
111), 6.95 (brs, 213), 6.88 iophene-3-carboxylicAt,
113), 5.28 (s, 213), 4.11 (m, 113), 3,34-3.24
(m,1H).2.83 acid (S)-piperidin 3-m, 211), 1.90-1.58
(m, 5Ti). !amide 102-(2,3,5Txichloro-phenyl)-46310.97
(s, 1H), 9.15 (s, 18), 8.97 (s, lli), B.29 (d, 111),
7.86 -ureidc-Lhiophene-3-d, 213), 7.67 (s, 1li), 7.59
(m, 111), 7.10 (s, 211), 4.31 (s, arboxylic acid
(8)-azepan-113). 3.16 (m, 4H), 1.99 (m, 1H), 1.82 (m,
4M. 1.59 (rn, 



-y1amida113). 1035-(4-Fluoro-3-39310.90 (P,, 1U), 9.15
(in, 211), 8.33 (d, 111), 7.98 (s,111), 7.63
ydroxymethyl-phenyl)-2-m, 111), 7.50 (m, 113), 7.18
(t, 111'), 7.04 (brs, 21i), 5.40
ureido-thivphezz-3-rs,1H), 4.56 (s. 213), 4.18 (bxs,
113), 3.28 (m, 2R), 2.91 carboxylic acid (S)-m, 213).
1-92-1.60 (nr,4H). Aperidin-3-ylamide
104-(4-Gy+ano-phenyl)-3-370.82 (s, 113), 8.98(brs,
113). 8.32(s, 111), 8.19(4, 113),
eido-thiophene-2-.82(d, 28), 7.76 (d, 213), 6.62(brs,
113). 4.18 (m, IH), oxylik acid (S)-3.18 (m.2H), 2.78
(in, 211), 1.89.1.42 (in, 411). iperidin-3-ylamide
105-(3-Carbamoyl-phenyl)-3-3889.89 (s.1H), 9.00(brs.
213). 8,28 (s. 11-1), 8.15(m, 311),
iruido-thicyphene-2-.51(m, 2R). 6.68(hrs, 111), 4.18
(m, 111), 3.18 (m,2H), Arboxylir, acid (S)-2.78 (m,
213), 1.87-1.50(m, 4M. iperidn-3-ylamidc
106-(4-CarbamoyL-phenyl)3-3389.89 (s, 113), 9.18(brs,
211), 8.28 (s, 11.1), 8.19(4,111),
ido-thiophene-2-.92(d, 213), 7.68(d, 213), 7.42(bis,
213), 6.62(brs, 113), 4.18 aiboxylic acid (8)-m, iN),
3.18 (m,21i), 2.78 (m,2H),1,87-1.50(m, 411).
iparidin-3 ylamide --- - - - - - - - - - - - -- - - -
WO 2005IOGG163 PCTIGB200-1/005100 -87 Compound
NameMS1H NMR (300 MHz; deDMSO; 8 ppm) unless otherwise
No.oted 107-[4 (Piperidine-1-4569.89 (s, IH),
9.18(brs, 2H), 8.18 (s,111), 8.09(d, 1H),
ca-bony[)-phenyl)-3-,56(d, 2H), 7.39(d, 2H), 6.62(brs.
113), 4.18 1E), 3.18 ireido-thiophene-2.m,6w, 2.78 (i
,2H), 1.80(m, 2H),1.65-1.28(m, 8H), ~arboxyLic acid
(8)- iperidia-3-ylamide 108-(3-Aminomethyl-3741.54 -
1.74 (m, 211) 131 - 1.93 (m. 213) 2.73 - 2.97 (m, 2
)benyl)-3-ureido3.19 - 3.35 (m, 2 H) 3.40 - 3.49 (m,
11-1) 4.10 - 4.15 (m, 



iophene-2-carboxylicH) 6.69 (s, I H) 7.08 - 7.29 (m, 1
H) 7.38.7.65 (m, 3 11) icid (S)-piperidin-3-.13 (d,
Jn7.72 Hz, 1 H) 8.26 (s, 2 H) 8.34 (s, 1 H) 8.B5 (s,
lamideH) 9.96 (s, 1 I3)
109-(3-Dimelhylcarhamoyl-4169.89 (s. 111),
8,98(bn.2H), 8.20 (s, 1H), 8.09(d, 1H),
henyl)-3-ureido-,60(d, 114), 7.52(s, 11-1), 7.48(t,
1H), 7.35(d, 1H), 6.62(brs, thiophene-2-carbDxylicIH),
4.18 (m, 1H). 3.18 (rn,21-1), 2.78 (m,8H), 1.89-1.42
acid (S)-piperidin-3-In, 41-1). Iamide
110-(3,4-Difluoro phenyl)-3-381.46 -1.65 (m, 2 H) 1.75
- 1.90 (m, 2 H) 2.69 - 2.89 (m, 2
ido-thiophene-2-3.12.3.27 (m, 2 H) 3,95 - 4.15 (m, 1
H) 6.63 (s, I H) arboxylic acid (S)-.36 - 7.56 (m, 2
H) 7.66 (ddd, JI1.63, 7.63, 1.98 E17, 1
peridin-3-yiamide8.07 (d, X7.54 Hz 1 H) 8.19 (s, 11-1)
8.64 (s, 2 I1) 9,86 s, 1 H)
111-(4-Fluoro-phenyl)-3-3631.53 -1.68 (m, J=9.61 117,
2 H) 1.88 (s, 2 H) 2.67 - 3.00 ureido-t iophene-2-m, 2
H) 3,07 - 3.48 (m, 211) 4.05 - 4.28 (m,1 H) 6.68 (s. 2
azboxylic acid (S)-El) 7.19 - 7.44 (m, 2 H) 7.56 -
7.76 (m, 2 H) 8.08 (d, )7.54 iperidin-3-yIamide117, 1
H) 8.22 (s, 1 H) 8.73 (s. 2 H) 9.94 (s, 1 H)
112-(4-Cyanomethyl-phenyl)-3849.89 (s. 1H), 9.18(brs,
2H), 8.22 (s, 111), 8.15(d, 11I).
ureido-tbiaphene-2-.61(d.2H), 7,39(d, 2H), 6.68(brs,
1H), 4.18 (m, IH), carboxylic acid (S)-,06(s. 2H),
3.18 (m,2H), 2.78 (m, 2H), 1.87-1.50(m, 4H)_
iperidin-3yIamide WO 2005/0GG163 -88 PCTIGB20041005400
Ex.Compound NameMSH NMR (300 AMY; d6-DMSO; S ppm)
unless otherwise No.oted
113-Furan-3-yl-3-ureido-3351.39 -1.60 (m, I H) 1.66 -
2.01 (m, 3 H) 2.62 - 2.98 (nr, 2 thiophene) 3.07 -
3.34 (m. 2 H) 3.96 - 4.13 (ui, 1 H) 6.59 (s, l H) id
(S)-piperidin-3-.74 (d d, J1.79, 0.85 lIz, 1 H) 6.91
(dd, J1.88, 0.94 Hz, lamide11.1) 7.02 (s, 1 H) 7.13
(s, I H) 7.93 (d, J7.72 flz, I H) 97 (s, 1 IQ 9.88
(s,114) 



114-(3-Chlcro-phenyl)-3-3791.44 -1.71 (m, 2 H) 1.72 -
1.91 (m, 2 H) 2.70 - 2.87 (m, 2
arcido-ihiopheme-2-3.08 - 3.28 (m, 2 H) 3.92 - 4.29
(m, 1 H) 6.65 (s, I H) arboxylio acid (S)-.62 (t,
J7.91 117,111) 7.81 (d, J7.54 Hz, 1 H) 7.88 (d,
iperidiu-3 ylamide.54 Hz,1 H) 8.05 (s, 1 H) 8.07 -
8.14 (m, J=7.72 Hz, I 8.30(s, IH)8.5B(s,2H)9.85(s, IH)
115-(3-CyHno-phenyl)-3-3701.43 - 1.66 (m, 2 8)1.76
-1.87 (m, 2 H) 2.62 - 2, 88 (in, 2
areido-thlophene-23.20 (dd, J=24.96,11.96 Hz, 4 H)
3.91- 4.25 (m, 1 H) carboxylic acid (S)-.64 (s. 1 H)
7.40 - 7.47 (m,2 H) 7.54 (s, 1 H) 7.56 - 7.67
iperidin-3-ylamidem, 1 H) 8.06 (d, J=7.72 Hz, 2 H)
8.43 - 8.76 (m, 211) 9.86 s, 1H)
1165-(4-Methozy-phenyl)-3-3751.47 -1.73 (m, 2 H) 1.80
- 1.98 (m, 2 H) 2.73 - 2.99 (m, 2
ireido-thiophene-2-3,18 - 3.34 (m, 2 H) 3.74 - 3.87
(m, 3 H) 3.81 (s. 3 H) arboxylic acid (8)-.03 - 4.26
(m,1 H) 6.66 (dd, l H) 7.04 (d, J-7.00 Hz, 2
iperidia-3 ylamide.57 (d, . 7.00 Hz, 2 H) 7.73 (d,
J=B.67 Hz, 1 H) 8.01 (d, -7.72 Hz, 1H)8.15(s, I H)
8.67 (s,2H)9.96(s. 1H) 117-(3-Piperidin-1-y1-4289.92
(s, IH), 8.92(brs, 211), B.24 (s, IH), 8.18(d, 1H),
heayl)-3-ureido-.65-7.20(m, 4H), 6.62(brs.111), 4.18
(m, 111), 3.18 hiophene-2-carboxylicA6H), 2.78 (m,
2H), 1.87-1.42(m, 10H). acid (S)-piperidin-3- lamide
WO 20051066163 -89 PCTIG024104100-9400 -ix-.Compound
NameMS'll NMR (300 NMz; do-DMSO; 6 ppm) unless
otherwise No. oied - H185-(4-Methylcarbamayl-4029.89
(s, M). 8.95(brs, 211~ 8.50(q, IH), 8.25 (s, -IE),
phenyl)-3-urcido-S. 1 2(d, IR), 7.82(d. 2H), 7.62(d,
2H), 45.62(brs, 1H), 4. 18 lhiophene-2-=boxylicCm, 1
H), 3. 18 (m,2H), 2.7 9 (m. 211), 2.12(d, 311),
1.89-1.42 acid (S)-piperidin-3-4H)- 



- y1amide -  --- LI 5-(3,4 ~Dimethoxy- 4  9phmyi)-0
9.98 (s, 1E[), 9,12 (bis, 2W, S. 10 (s, 111), 9,01 (d,
I H). 7.15 5 3--urcido-thiophene-2-(d, 111), 7.08 (s,
111), 7.02(d, 14 6.62(brs, 111), 4,12 (m, arboxylic
acid (S)-I M, 3.85(s. 3H), 3.82(s, 3M,3.18 (m,2H),
2.75 (rr4 2H), pipaddin-3-y1amide1.89-1.42 (m, 4H).
1205-(3-Meffiamesulfonyl-4239J5 (s, I R), 9.12(bTs,
2R), U 8 (s, 1 5 (d. I phenyl)-3-umido-8.08(d, IR),
7-90(d, 1R), 7.57(~ III), 6.68(bis, 111), 4.18
thiophene-2-cuboxylicCm, 1 R). 3. 18 (m, 5H), 2.78 (m,
21-1), 1.87-1,50(m, 411). Gid (S)-piperidin-3- y1aunde
1215-(3-Pipeddin-1-yhmethyl-4421.22 - 2.08 (m, 4 R)
2.79 - 3.07 (m, 6 1-1) 3.13 - 3.70 (m, 2
phanyl)-3-urcido-H) 4.03 - 4.94 (m, 3 H) 7.28 (s, I H)
7.45 (s, I H) 7.48 - ffiiopbene-2-carboxyHc7.61 (n~ 2
H) 7.68 (d, J--7.35 Hz, I H) 7.91 (d, J=8.00 liz, acid
(S)-pipffidin-3-1 H) 8.15 (d, J=7.72 Hz, 1 H) 8.36 (s,
1 H) y1amide 1225-(4-Muethylearbainoyl-4169.89 (s, 1%
9. 1 8(brs, 2R), 8.28 (s, I R), S. I 9(d, IH),
phcuyl)-3-ureido-7,62(d, 2M, 7A 8(d, 2R), 4.18 (m, I
H), 3.18 (in,2H), 2.78 thiophene-2-carboxyho(i:a,811),
1,87-1.50(m, 4H). acid (S)-piptddin-3- -y1amide
1235-(3-Hy&oxy-phenyI)-3-3619.9 6 (s, IH), 9.18 (br,%
211), 8.18 (s, -IH), 8. 1 O(d, 111), 



jreidc-thiophem>-2-7-24 (t, 1 M, 7-03 (m. 2R), 6.7
S(d, I H), 6.62(brs, 1 R), 4.12 arboxyHc. acid
(8)-(iu, I R), 3.18 (mM), 2.7 8 (ra, 21-1), 1.89- 1 A2
(in, 4 H), iperidin-3-ylainide II i WO 20051066163 -90
PCTICBZ0041003400 Er.ompound NameMSH NMR (300 MHz;
d6-DMSO; S ppm) unless otherwise No.noted
124-(3-Amino-phenyl)-3-3609.89 (s, IH), 8.98(brs, 2H),
8.16(s, 1H), 8.09(d, 111), ido-thiophene-2-.36-7.22(m,
31-1), 6.98(d, 111), 6.62(brs, 1H), 4.18 (m,
azboxxylic acid (S)-1H). 3.18 (m,2I-1), 2,78 (m, 2H),
1.87-1.42(m, 411). iperidin-3-yhmide
125-(3-Hydroxymethyl-315.89 (s, IH), a.95(brs, 21-1),
8.20 (s, 1H), 8.05(d, I phenyl)-3-ureido-7,65(br$,1H),
7.60(s, 1H), 7.48(d, 1H), 738(4, I1), 7.22(d,
thiaphene-2-carboxylir1H), 6.62(brs,114). 4.50(s,
211), 4.18 (m, 11), 3.1 B (m,2H), id
(S)-piperidin-3-.7S (m, 21).1.89-1.42 (n1, 4H). lamide
126-(2,3-Difluoro-phenyl)-3-381.89 (a, 111). 9.02
(brs, 21-1), 8.35 (s, 1H), 820(d, 111),
eido-thiophene-2r.7.68-7.20(m, 3H), 6.68(brs, 11).4.15
(m, 1H), 3.18 carboxylic acid (S)-m,2H), 2.80 (m, 2H),
1.89-1.50 (m, 4H). iperidin-3 ylamide
1275-(3-Chloro-4-fluoro-3971,55 - 1.74 (m, 2 H) 1.80 -
1.98 (in, 21) 2.76 - 2.97 (m, 2 phenyl)-3-ureido-3.18
- 3.33 (rn, 2 II) 3,99 - 4.27 (in, 1 H) 6.53 - 6.89
(m, iophene-2-carboxylic1 H) 7.52 (t, J 8.85 Hz, 1 H)
7.64 (ddd, J8,62, 4.57, 2.26 acid (S)-piperidin-3-,
111) 7.83 (dd, J=6.97, 2.26 Hz, 113) 8.12 (d, J7.72
lamiderz, H) 8.26 (s, I H) 8.75 (s, 2 H) 9.92 (s. 1 H)
128-(4 Cyanomethyl-phanyl)-3981.06 - 1.97 (m, 611)
3.00 - 3.35 (m, 4 H) 4.10 (a, 2 H) 4.23
ureido-ihiaphene-2-4.41 (m l H) 7.46 (d, 2 I4) 7.67
(d, J B29 Hz, 2 H) 7.81 arboxylic acid (S)-azepan-d, I
H) 8.07 (d, 1 H) 8.27 (s, I H) 8.69 (s, l H) ylamide 



129-(2,4-Difluoro-phenyl)-3-381.S9 (a, IH), 8.90(brs,
2H), 8.32 (s, I1), 8.17(d, 11), =i&Lhiophene-2-.78(q,
IM, 7.48 (t, 111), 7.22(t, 1H), 6.68(brs, I1), 4.18
hoxylic acid (S)-m, 11), 3.18 (u~21-1), 2.78 (m,
21),1.89-1.42 (m, 4H). iperidin-3-ylamide WO
2005!066163 -91 PCTlt;e2 0 0-110 05 10 0 EaCompound
NameMSH NMR (300 MHz; d,5.DMSO; S ppm) unless
otherwise No.oted 130-(3-Piperaziu-l-ylmethyl-4431.45
- 1.67 (m, -2H) 1.71 - 1.91 (m, 211) 2.64 - 3.01 (m, 2
benyl)-3-ureido3.06 - 3.35 (m, 2 H) 3.70 - 4.69 (m, 5
H) 7.02 - 7.14 (m. thiophene-2-carboxylic.113) 7.20 -
7.78 (m, 5 H) 8.05 (d, .7,72 Hz. I H) acid
(S)-pipcridin-3- lamide 131-[4
(2-Dimethylami.no-4599.96 (s, 1H), 9.05 (bss, 211),
8.91 (t, IH), 8.36 (s, 1H), ]carbamoyi)-pheny1]-3-.21
(d, 1H). 8.02 (d, 2H), 7.77 (d, 2H), 6.73 (brs, 1H),
m-cido-thicphenc-2-.18 (m, IH). 3.65 (m, 2H), 3.27 (m,
4H), 2.83 (m, 8H), boxylic acid (5)-1.87 (m, 2H). 1.66
(m, 2H). din-3-ylamide 2- 3899.89 (s, 111), 8.88(brs,
211), 8,20 (s, 111), 8.09(d, 1H), Methoxymethyl-
yl)-3-ureido-.50(m, 2H), 7.32(m, 1H), 7.28(d, 1H),
6.62(6x8, IH), T .40(s, 28),4.18 (in, I H), 3.25(s,
311), 3.18 (m,2I1), 2.78 heno-2 carboxylic
S)-piperidin-3-m, 2H),1.89-I.42 (m, 4H). de
133-(3-4389.89 (s, 1H). 8.82(brs, 2H), 8.16(s. 1H),
8.09(d, IIi), ethanesulfonylamina-.42(s, 1H), 7.32(m,
211), 7.12(d,111), 6.62(brs, 111), 4,18
Phenyl)-3-ureido-m. 1H), 3.18 (m,2H), 2.95(s, 3H),2.78
(m, 2H). 1.87- 



iophene-2carboxylic1.42(m. 4E). id (S)-piperidin-3-
Iamide 134-(4-Dimethylcarbameyl-4301.14 - 2.16 (m, 6
H) 2.80 - 3.03 (m, 7 H) 3.12 - 3.58 (m, 2
henyl)-3-ureido-4.01 - 4.31 (m, I H) 4.41 - 4.68 (m, I
H) 7.50 (d, 2 H) hiophenc-2-carboxylic7.69 (d,1---8.29
Hz, I H) 7.83 (d, 111) 8.13 (d, I FI) 8.32 (s, id
(S)-azepen-3-ylamide1 H) 8.70 (s, 1 H)
135-[5-((S)-Piperidin-3-389.89 (s, IH), 9.04(brs, 2H),
8.35 (s, 1 M. 8.12(m, 211),
lcarbamoyl)-4-ureido7.82(m, 2H), 7.52(t, IN),
6.62(brs, 1H), 4.18 (m, 1H), 3.18 ophen-2-yl]-benzoic
acidm,211), 2.78 (m, 2H), 1.89-1,42 (m, 4H). WO
20051066163 -92 PCTIGE2004005400 Fir.Compound Na
meUS'HNMR(300 AMz; d6--DMSO; 8ppm) unless otherwise
No.noted 136S-(3-Aniilao-phenyI)-3-3741.19 - 2.06 (r36
6 R) 2.95 - 3,45 (in, 4 H) 421 (s, 1 H) 6,53
arejdo-ffiiaphenc~-2-- 7.37 (m, 4 H) 8.01 (s, I H)
8.69 (s, I H) 9.92 (s, I R) caibo"Ilc acid (S)~~an-
3-ylairdde- - -
-13-75-(3-AcetyIamimo--phcnyl)-~0-2M03(s. IR). 9.89
(s, 111), 8.88(brs. 2H). 8.20 (s, 111),
3-ur6do-thiophenu-2-8.09(d, IR), 8,04(s, 11H), 7,42(d,
M), 7-30(t, 1H), 7,22(ci, =boxylic acid (S)-111),
6.62(brs, 111), d. 19 (ni, 1 R), 3.18 (m~211), 2.78
(En, p1peridin-3-ylamide2H),,2.04(s, 3H)1.99-1.42 (in,
4E). -1-3-85-(?-FIuora-phenyI)-3-3631.47 - 1.75 (m, I
R) 1.74 - 2.21 (ir4 3 H) 2.77 - 3.05 (ill~ I
tualdo-thiaphene-2-fl) 3.11 - 3.3 6 (in, 2 H) 3.79 -
4.58 (im, J~78.93 Hz, 2 R) caTboxytic ecid (S)r-69
(s-l 7. 10 (s. 1 R) 7.22 - 7~57 (m 3 11) 7.70 - 7.8 6
~ 1 R) 7 piperidin-3-ylai:oide84 - &02 (rrL, I H) 9,15
(d..T--7.54 Hz, 1 H) 8.66 



~ Fs, 2H) 9.95 (S' I H) 1395-[4-(Acetylamino-4169.97
(s, 111), 8.77 (brs. 211), 9.42 (~ IR), 8.24 (s, 111).
mff thyl)-phrnyl] -3-=ido-8.09 (d. 1R), 7.61 (d, 211),
7-33 (d, 2R), 6.68 (bis, I R),
thiophmv-2-carboxylic4.26 (d. 2R). 4.13 (m. I R), 3.25
(m, 2H). 2.84 (m, 211). acid (9)-pip~idirl-3- 1.87 (m,
5H). 1.62 (m, 2H). ylamW 1405-[3-4529.9 8 (s, 1 H), B.
94 (brs, 2H), 830 (s, IR), 8.14 (d, 111).
(MethanesulfonyUnino-.66 (d. 2H), 7.55 (d, I R), 7.4 6
(L 1 R), 7.3 8 (d, In). 6.70
mcthyl)-phq-,jqI]-3-meidc~-(brs, 211), 4.23 (d, 213),
4.15 (d. IR), 3.19 (m, 2H), 2.91
thiopherte-2-carboxylic(8.3H), 2.85 (d, 2H), 1.87 (m,
211), 1.63 (m. 2H). cid (,S)Ipiperidin-3- lamide WO
20051066163 PCTIGB20041005.10Ii -93 1 Es.Compound
NameMSH NMR (300 MlHx; de-DMSO; 6 ppm) unless
otherwise No.noted 14I-[3-(Acetylamina-4169.98 (s,
1H), 8.97 (brs. 211), 8,47 (t, 111), 8.13 (d, 1H},
methyl)phenyl]-3-ureido-53 (d, 2H), 7.43 (t, 111),
7.30 (d, IH), 6.64 (brs,,111), here-2-carboxylic.29
(d, 2H), 4.14 (m, 111), 3.27 (m, 2H), 2.84 (m,3H), id
(S) piperidin-3-1.89 (s, 313),1.81(in, 213), 1.63 (m,
211). !amide 142-[4-4529.97 (s, Ili), &80 (brs, 211),
8.26 (s, 1H), 8.10 (d. 1H), thanesultbnylamino-7.62
(d, 3H), 7.46 (d, 211), 6.71(brs, 213), 4.20 (m, 311),
Yl)-pheuyl]-3-ureido- 3.17 (uy 211), 2-91 (s,3H), 2,82
(d, 2H), 1.81 (in, 2H), 1.62 F 



ophene-2-carboxylicm, 2H). cid (S)-piperidin-3- lamide
143-(3-Methoxy-phenyl)-3-375.89 (s, U ), 8.92 (hrs,
211), 8.15 (s, 1H), 8.04(d, I1), 7.28
ureido-thiaphene-2-d, 111), 7.20 (d, 111), 7.02(s,
1H), 6.89(t, 111), 6.62(brs, carboxylic acid (S)-111),
4.12 (m, 113), 3.82(s, 313), 318 (m,2H), 2.75 (in,
2N), ipendin-3-ylamide1.89-1.42 (m, 4H).
144-[3-(3-Amino-pyn-oiidiu-4431.42 - 2.23 (m, 11 H)
2.62 - 3,28 (us, 1011) 3.28 - 3.83 (m,
1-yimethyl)-phenyl]-3-10 H) 4.02 - 4.24 (in, 2 H) 4.38
(s, 311) 7.21 - 7.71 (m 4 eido-Ihiophene-2-7.75 - 7.93
(m, 2 H) 7.97 - 8.50 (m, 8 H) 9.90 (s, I H) carboxylic
acid (S)-10.64 (s, 1 H) . eridin-3 ylamide
145-[4-(Propane-2-suffoayl)-4519.94 (s, 1H), 8.71
(brs, 2H), 8.44 (s, 111), 8.22 (d, 113},
henyl]-3-ureidc7.93 (s, 3H), 7.71 (s, 211), 6.72 (brs,
111), 4.14 (in, 111), ffiiaphene-2-carboxylit3.70
(m,IH), 3.17 (in, 2H), 2.87 (m, 211),1.89 (m, 211), id
(S)-piperidin-3-1.66 (m, 2H), 1.20 (d, 61-1). !amide
WO 2005/064143 -94 PCTIGB200a(005400 Ex.Compound
NameMS'R NMR (3011 MHz; drDMSO; S ppm) unless
otherwise No.noted 146-(2-Chloro-phenyl)-3-3791.48 -
L65 (m, 1 H) 1.72 - 2.04 (m, 3 H) 2.67.2,99 (m, 2
ido-Ihiophene-2-2.96.3.46 (m, 2 H) 3.89 - 4.25 (m I H)
7.03 (s, l H) oarboxylir acid (S)-,18 (s,1 H) 7.33 -
7.47 (m, 2 H) 7.52 - 7.65 (m, 2 H) 8.06 iparidin
3-ylamided, 4=7.72 Hz. 1 H) 8.16 (s, I H) 8.44 - 8.70
(m, 211) 8.83 - 9.16(m,1H)9.88(s,I H)
141-(4-Isobutyl-phenyl)-3-401.80 (s, 3 H) 0.82 (s, 3
H) 1.08 -1.33 (m, 3 H) 1.45 -1.70
urcido-thiophene-2-m,1 H) 1.68 - 1.91 (m, 2 H) 2.69 -
2.88 (m, 213) 3.08 - carboxylic acid (S)-3.29 (m, 2 H)
4.03 - 4.12 (in, 21-1) 7.20 (d, X7.91 Hz, 2 Ii)
iperidin-3-Ylamide.49 (d, h8, 10 IIz, 2 H) 7.57 - 7.68
(m,1 H) 8.00 (d, 



1-7.72 Hz, 1 H) 8.16 (s,1 H)
148-(3-Phenyl-isoxazol-5-yl)-4121.53 -1.81 (m, 2 H)
1.81 - 1.92 (m, 211) 2.72 - 2.98 (rn, 2
ureido-thiapheae-2-) 3.24 - 3.54 (m, 2 H) 4.16 - 4.44
(m, I Ii) 7.4 8 - 7.59 (m, boxytic acid (S)-H) 7.72 -
7.72 (m,1 H) 7.82 - 8.05 (m, 2 H) 8.42 (d,
iperidin-3-ylamide=7.54 117, 1 H) 8.48 (s. I H) 9.24
(s, 2 H) 149-(3-Hydroxymethyl-3891.05 - 2.00 (m, 6 H)
3.10 - 3.39 (mn, 4 H) 4.19 (s, 211) 4.33
phenyl)-3-ureido-4.41 (m, 1 H) 7.50 (d, 2 H) 7.60 ((,
2H) 7.81 (d, I H) ophene-2-carboxyiic8.07 (d,1 1-1)
8.27 (s,1 11) 8.69 (s, 1 1-I) id (S)-azepan-3ylamide
150-(4-Dimethylamino-3889.92 (s. 111), 8.92(brs, 2H),
8.01(s, 1I1), 7.88(d, I11), phenyl)-3-ureido-.39(d,
2H), 6.72 (d, 21-1), 6.62(brs, 1H), 4.18 (m, 111),
iophene-2-carboxylic.18 (mu,2H), 2,90(s, 6H),2.78 (mn,
211), 1.81-1.42(m, 4H). acid (S)-piperidin-3- lamide
151-(4-Dimethylamino-4021.32 - 2.03 (m, 6 H) 2.39 (s,
611) 2.93 - 3.17 (m, 3 I1) 3.78 phenyl)-3-ureidc-4.34
(rn, 211) 6.97 - 7.50 (mn, 511) 8.37 (s, I H)
ophene-2-carboxylic id (S)-azepan-3-ylamide WO
20051066163 -95 PCTICB2004100-9400 ExCompound
NomeNIS'H NMR (3001171Hzy ds-DMSO; S ppm) unless
otherwise No.oted 15244-(4-Methyl-pipesidine-4709.97
(s.111), 8.88 (brs, 2H), 8.32 (s, 1H), 8.19 (d, 1H),
1-eazbonyl)-phenyl]-3-.68 (d, 211), 7.49 (d, 2H), 6.70
(bs, IH), 4.44 (m, 111), ido-thiophene-2-.I5 (m, I11),
3.50-2.98 (m, 6H), 2.82 (m, 2H), 1.87 (in, carboxylic
acid (S)-H), 1.66 (m, 4H), 1.10 (m, 211), 0.92 (d,
3H). iperidin-3-ylamide 153-(3-Carbamoyl
phenyl)-3-4021.40 - 1.87 (rn, 6 H) 3.00 - 3.40 (m, 4
H) 4.12 - 4.30 (m, 1 eido-thiophene-2r6.51 - 6.75 (m,
1 H) 7.39 - 7.56 (m, 211) 7.68 (d, J4. 10 boxylic acid
(S)-azepan-1 H] 7.80 (d, .f 7.72 Hz, I H) 8.03 (d,
X7.54 Hz,. l H) 



y1amide.09 - 8.18 (m, 1 li) 8.63 (s, 1 to 154-(3,4-Di
-phenyl)-3-414.82 (s, 1H), 9.12 (s, IH), 8.98(brs,
I13), 8.22 (s, 1H), ido-thiophene-2-.17(d, 1H),
7.78(s, Il-1), 7.70 (d, 1H), 7.50(s, 1H), boxylic acid
(S)-.62(brs, IH), 4.18 (m, 111), 3.18 (m,2H), 2.78 (m
211), iperidiu-3-ylamide1.89-1.42 (m 4H).
155-(2,4-Dimethoxy-phenyl)-405.89 (s, II1), 898 (brs,
2H), 8.15 (s, 1H), 7.90(d, 1H), 7.52
ureido-thiophene-2-d, 1H), 6.62 (s, IH), 6.58(d, IH),
6.50(brs, 1H), 4.08 (m, arboxylic acid (8)-111),
3.82(s, 3H), 3.73(s, 3H), 3.18 (m,2H), 2.75 (m, 2H),
iperidin-3-ylamide1.89-1.42 (m, 4H).
1565-(2,3,4-Trimethoxy-4491.47 - 2.02 (m, 611) 3.06 -
3.34 (m, 4 H) 3.80 (s, 3 H) 3.83
phenyl)-3-uzeido-.3.85 (m, 6 H) 4.17 - 4.35 (m, 111)
6.94 (d, 7=8.67 Hz, 2 ophene-2-carboxylic) 7.40 (d, J
8.85 Hz, 2 H) 7.97 (d. I H) 8.25 (s. I H) 8.68 acid
(S)-arepan-3-yiamides, I H)
157-(3-Pyrralidin-l-yl-4149.97 (s, 1H), 9.18(brs, 2H),
8.18 (s, 111), B.09(d, 1H), phenyl)-3-ureido-.20(E
11.1), 6.97(4, IH), 6.69(s, 1H), 6.60(4, IH), 4.18 (m,
ophcne-2-carboxylicI11), 3.18 (m,61i), 2.78 (m,2H),
1.89-1.42 (m, 811). cid (S) piperidin-3- famide WO
2605/066163 -96 PCTIGB200J10115400 E.x Compound
NameMS`H NMR (300 M112; db-DMSO; S ppm) unless
otherwise No.oted 158-(2,3,4-Trimethoxy-435.89 (s,
111), 9.32 (brs, 211), 8.20 (s, 111), 8.02(d, 111),
phenyl)-3-ureido-.38(d,1H), 6.BB(d, IH), 6.62(brs,
111).4.12 (m,1H), hiophenc-2-carboxylic.80(s, 611),
3.78(s. 313), 3.18 (m,2H), 2.15 (m, 2R), 1.89- acid
(S)-piperidia-3-1,42 (m, 411). lemide 159p hen 4161.30
- 1.85 (m, fi H} 2.94 - 3.42 (m. 4 H) 4.04 - 4.33 (m,
1 



-(3 Acetylamino-yl)- -ureido-lhiophene-2-6.51- 6.75
(m. 1 H) 7.39 - 7.56 (m, 21 -I) 7.71 (d, .8.10
arbmrylic acid (S)-azepan-,1 H) 7.83 (d, F 7.72 Hz, 1
1) 8.03 (d" 7.54 Hx 111) -ylamide09 - 8.18 (m,1 H)
8.63 (s, I Fi) 160-(3.5-Difluaro-phenyl)-3-381.89 (s,
111), 9.19(brs.211), 8.32 (s, 1FF), 8,30(d, 111),
ido-ihiophene-27.28(m, 311), 6.62(brs, Iii), 4.18
(m,1H), 3.18 (m,2H), arboxylic acid (S)-.78 (m,
211),1.89-1.42 (m, 411). iperidin-3 ylamide
161-(4-tert-Butyl-phenyl)-3-4141.26-1.33 (m, 6 H) 1.36
-1.38 (m, 3 H) 1.44 - 2.07 (m, 6 ido4hiophene-2-298 -
3.34 (m, 211) 3.41.3.72 (m, I H) 4.19 - 4.31 (m,
arhoxylic acid (S)-azepan-1 H) 4.32 - 4.51 (m, 1 H)
7.76 (s, 1 H) 7.83 - 7.89 (m, 1 H) 3-ylamide.91 (s, l
1i) 162-(111-Indol-2-yl)-3-ureido-398.24 - 2.31 (m, 6
H) 2.84 - 4.29 (m, 411) 4.39 - 4.81 (m, 1
iophene-2-carboxylic7.30 (s, 2 H) 7.42 (s, I H) 7.52
(d, 1 H) 7.68 (d, I H) acid (S)-azepan-3-ylamide.88 -
7.99 (m, 2 H) 8.18 (d, 1 FI) 8,26 (s, I H)
163-(3-Chloro-phenyl)-3-3941.24 - 2.02 (m, 6 H) 3.59
(s, 4 H) 3.79 - 3.97 (m, 1 H) 7.42
ido-ihiophene-2-7.53 (m, 2 H) 7.60 (d, X8.48 Flz, 114)
7.68 (d, ,7-=8.48 uarboxylic acid (S)-=pan-, 2 H) 7.92
- 7.98 (m, 1 H) 8.06 (s, I Fl) -ylamide
164-(2,5-Dimethoxy-phenyl)-405.89 (s,1F1), 8.92(brs,
211), 8.28 (s, 111), 8.01(d,111),7.12
ureido-thiophene-2-m, 214), 6.98(d, 111),
6.62(brs,11-1), 4.12 (m. 111). 3.85(s, carboxylic acid
(S)-11), 3.73(s, 311), 3.22 (m,2H), 2.82 (m, 211),
1.959-1.56 iperidin-3-ylamidem, 411). WO 20051066163 -
97  PCTIGB20041005400 ~.ompound NameMSH NMIR (300 MHa;
d6-OMSO; S ppm) unless otherwise No.noted
165-(3.5-Difluoro phenyl)-3-9951.12 - 2.03 (m, 6 H)
2.72 _ 3.19 (m, 3 H) 3.57 - 3.86 (m, 1
eido-thiophene-2) 4.20 -4.71 (m, 1 H) 7.10 - 7.25 (m,
413) 7.53 (d, P-7. DD hoxylic acid (S)-azepan-, 1 El) 



ylamide 166-(3-Fiuoro-phenyl)-3-361.11.46 -1.48 (in, 2
H) 1.88 - 1.90 (m, 2 H) 2.74 - 2.76 (m, 2
eido-thiophene-2^3.16 - 3.1B (m, 2 H) 4.04 - 4.07 (m,
1 H) 6.58 - 6.61 (br arboxylic acid (R)-, IH) 7.18 -
7.18 (m, 111) 7.33 - 7.34 (m, 3 H) 8.09 (d, I
iperidin-3-Ylamide8.27 (s, 1 H) 8.87 - 8.89 ( 2 H)
9.83 (s, 111). 167-Benzofuran-2-yl-3-3851.44 -1.70 (m,
1 H) 1.72 - 1.98 (m, 2 H) 2.72 - 2,93 (m, 2
areidc-thiophene,-2-3) 3.10 - 3.22 (m, 2 H) 3.79 -
4.33 (in, I El) 6.67 (s, I H) boxylic acid (S)-.33 -
7.38 (m, I H) 7.70 - 7,74 (m, 111) 7.80 - 7.86 (m, I
iperidin-3-ylamide7.93 (s, 111) 8.09 (d, J=7,54 Hz, 1
H) 8.21. (s, 113) 8.37 8.73(m,211)9.67-10.06(m,1H)
168-(5-Fluoro-2-methoxy-4071.40 - 1.99 (m, 6 H) 2.99 -
3.26 (m, 311) 3.64 - 3.83 (m, I henyi)-3-ureido-3.94
(s, 3 H) 4,44 - 4.79 (m, 1 H) 7.11- 7.31 (m, 3 H)
ophene-2-carboxylic.36 - 7.51 (m, 2 H) 7.92 (d, J'2,83
Hz, 1 H) 8.35 (s, I H) id (S)-azepan-3-ylamide
169-(2-Cyuno-phenyl)-3-370.89 (s, IH), 9.19(brs, 2H),
8.10 (d, 111), 7.99(s, 1H), eido--thiophene-2-.B8(s,
Iii), 7.50(m, 31-X), 6.62(brs, lH), 4.18 (pa, I 3.18
carboxylic acid (S)-m,2H), 2.78 (m, 214), 1.89-1,42
(m, 4H). ipenidin-3-ylamide 170-[(E)-2-(4
Cklaro-4051.40 - 1.52 (m 2 H)1,64 - 1.88 (m, 2 H) 2.65
- 2,90 (m, 2 henyl)-vinyl]-3-ureida-3.10 - 3.36 (m, 2
H) 3.88 - 4.10 (m, I H) 6.99 (d, I H)
iophene-2-carboxylic.I9 (d, I H) 7.35 (s, 11-1) 7.65
(d, 2 H) 7.93 (d, 2 H) 7.98 id (S)-piperidin-3-s, 111)
8.61 (s, 211) 9.86 (s, 1 H) Iamide WO 200541066163
PCTIGB200J1005t00 -98 Ex.Compound NameMSH NMR (300
Wiz, de-DMSO; S ppm) unless otherwise 110.noted
171-((E)-Styry1)-3-ureido-3711.46 -1.64 (m, 2 H) 1.67
- 1.94 (m, 2 Ii) 2.60 - 2.90 (m, 2
thiophene,-2-carboxylic3.11- 3.34 (in, 2 H)185 - 4.18
(m, 1 H) 6.94 (d, acid (S)-piperidin-3--16.20 Bz, I
F1) 7.20.7.28 (m, 113) 7.31 (d, .7=5.84132, 



]amideH) 7.45 (d, 3616.20 Hz, Iii) 7.55 (d, Jf7.35
Flz, 2 H) .94 (d, ,F-7.54 Hz, 1 H) 7.98 (s,1 H)
8.61(s, 2 H} 9.86 (s, 1 ID
1725-(IH-Pyrrol-2-yI)-2-348I I.18 (s, ill), 10.77 (s,
111), 8.81 (ins, 211], 8.06 (d, 'M3
eido-thiophene-3-.30 (s,1H), 6.98 (brs, 211), 6.74 (s,
1W), 6,20 (s, 11-1), 6.07 boxylic acid (S)-azepan-dd,
1H). 4.27 (m, 111). 3.34 (m, 111). 3.18 (m, 3H), 1.98
yl?midem, 1H), 1$0 (nn, 4F1), 1.58 (m, IH)
173-Phenyl-3-ureido-34510.02 (s,1H), 9.39 (brs, 2H),
8.25 (s, 1H), 8.18(d, 1H), 7.6
thlophenc-2-carboxylicd, 211), 7.58-7.31 (m, 3H), 4.19
(m, 1H). 3.34-312 id (S)-piperidin-3-m,2H), 2.83 (m,
2H), 1.90-1.51 (rn, 4F3). ]amide Example 174
3-IIreldo-thionhene-2-earboxlic acid -axepaA.-2-Aamide
5 methyl 3-3(aminocarhonyOaminol
thionhene-2-carboxvlate. A stirred solution of methyl
3- ({[(tdch[oro
ccty[)amino]carbonyllamino)thiophene-2-carboxylate
[prepared as in Example 13)  (2,Og, 5.8 mmol) in
anhydrous methanol (30 mL) was purged with dry ammonia
for 20 mins.  After stirring for extra 10 mina at rt,
precipitation was observed and the product was
isolated by  filtration (100% yield). LCIMS (ES,
M+1-101). 10 fart butyl (3S3-3-i(f34
minacarhonyfaminoi-2-fhienvllcorhonyl)aminolnzenane4
earh xlate. To a solution of methyl
3-[(aminocarbonyl)amino]thiophene-2-carboxylate (500
mg, 2,5 Wino[) in anhydrous THE (24 mL) was added via
cennula a solution of [Me3A[ and rert- butyl
(38)-3-aminoazepane-l-carboxylete] in'FHF (preformed
by the careful addition of Me3A1 WO 20115/01.6163
PCTIGB20041005400 -99 (2, OM in hexanes, 5.0 mL, 10
mmol) to a solution of and tert-butyl
(3b)-3-aminoazepaae-l- earboxylete (2.14g,10 znmol) in
10 mL of THE at OC and subsequently stirring at rt for
10  mins). The resulting yellow solution was stint at
rt for 10 h. The reaction mixture was cooled  to 0C
and a 10% aqueous solution of potassium tartarate was
added slowly to quench the 5 reaction. The mixture was
partitioned between ElOAc and H2O, the aqueous layer
was extracted  with EtOAc (3x) and the combined
organic extracts were washed with 1120, brine and
dried  



(MgSO4). Evaporation gave a pale yellow solid.
Purification by Gilson (5/a-95% H20/MeCN)  gave 62% of
the title compound as an off- white solid. LC/MS (ES,
M+H=383). 10 3-Ureido-thtonhene-2-carboaylic acid
(S)-azenan-3-vlamide. A solution of tert-butyl (3S-3-
[({3-[(aminocarbonyl)amino]-2-thienyl)carbonyl)amino]a
zepaue-l-carboxylale (100 mg, 026  mmol) in 4.ON MCI
in 1,4-dioxane (10 m.) wes stirred for 30 mina at rt
The cloudy solution  was diluted with dry methanol and
the solvents were removed under vacuum. The residue
was  dissolved in H2O andplaced in a lyophiiizer to
yield the title compound as white solid. 'H NMA 15
(d6-DMSO, 1.30 - 2.00 (m, 6 H) 2.89 - 3.24 (m, 4 H)
3,99 - 4.20 (in, 1 B) 6.92 (d, I H) 7.38 (d,I  H)).
LC/MS (ES, M+H--283). Example 1'15
5-Phenyl-3-ureido-thiophene-2-cHrboxyllc acid
(Sl-axenau-3-vlamide 20 methyl 5hen l-3- trichloroace
i amino carbon i amino thin hone-2-carbox Life, To  a
stirred solution of methyl 3-amino-5
phenylthiophene-2-carboxylate (1.9 g. 8.0 mmol) in
anhydrous TI-IF (16 mL) was added tricbloroacetyl
isocycnate (0.95 ml" 8.0 mmol) slowly over a  period
of 15 min. After the addition was complete, a
precipitate formed and the reaction stirred  for an
additional lh. The desired product was obtained by
filtration to give the title compound 25 (99%) as
white solid. The product was used in the next step
without any furtherpurification,  LCIMS (ES, M+H~A21).
5-Phenyl-3-ureido-thionhene-2-earboxvlic acid
(S)-a2epan-3-vlamide, To asolution of
methyl5-phenyl-3{{[(trichlomacetyi)amino]carbonyl}
amino) thiophene-2-carboxylate (200mg, 30 0.46 mmol)
in anhydrous THE (2.0 mL) was added via cannula a
solution of [Me3Al and (3S) WO 2005/046163
PCTI6B20041005400 -loo  azcpen-3-amine] in TIJF
(preformed by the careful addition of Me3AI (2.OM in
hexaues, 1.65  mL, 2.30 mmol) to a solution of
(M)-azepan-3-amine (262 mg, 2.30 mmol) in 2.0 mL of
THE at  0'C and subsequently stirring at rtfor 10
wins). The resulting yellow solution was stirred atrt
for  10 h. The reaction mixture was cooled to 0C and a
10% aqueous solution of Rochelle's salt was 5 added
slowly to quench the reaction, The mixture was
partitioned between ErOAn and U20, the  aqueous layer
was extracted with EtOAc (3x) and the combined organic
extracts were washed  with H2O, brine and dried
(Mg5O4). Evaporation gave a pale yellow solid.
Purification by  Gilson (5%-95% H2OIMeCN) gave (50/0)
of the title compound as an off- white solid. The  



hydrochloride salt was obtained by dissolving the
title compound in a solution of 4.ON HCl in 1, 10
4-dioxane (10 mL) and stirring for 30 mins at ri. The
cloudy solution was diluted with dry.  methanol and
the solvents were removed under vacuum- The residue
was dissolved in H2O and  placed in a lyophilizer to
yield the Title compound as white solid. tH NMR (300
MHz, DMSO-d6)  S ppm 1.23 - 2.00 (m, 6 H) 3.48-3.60
(in, 4 H) 3.74-3.79 (m, 1 H) 7.40 - 7.53 (rn, 2 H)
7,82 - 7.95  (in, 4H); LC/MS (ES, M+11=359). 15
Example 176
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidio 3-vlamide methyl 544-chloronhenytl
3-({ I(trichloroacetvl)aminolcarbonyll amino)
Ehionhene-2- 20 carboxvlate. To a stirred solution of
methyl 3-amino-5-(4-chlorophenyl)thiophene-2
cerboxylate (3.8 g, 14.3 mmol) in anhydrous TEF (28
raL) was added trichloroacetyl isocyanate  (1.7 mL.
14.3 mL) slowly over a period of 5 min. After the
addition was complete, a precipitate  formed end the
reaction stirred for an additional lh. The desired
product was obtained by  filtration to give the title
compound (99%) as white solid. The product was used in
the next step 25 without any thither purification'
LCIMLS (ES, M+H56)_ meth I 3- aminorarbany[) amino -5-
4-chloro hen thin hene-2-carbox iate A stirred
solution of methyl
5-(4-chloraphenyl)-3-({[(trichloroacetyl)amino]carbony
l}anvno)thiophene-2- carboxylate (6.2g. 14.3 mmol) is
anhydrous methanol (30 rnL) was purged with dry
ammonia for WO 2110-VO66163 PCTIGB20041005400 -lot 20
mills, After stirring for extra 10 mills at it,
precipitation was observed and the product was
isolated by filtration (100% yield), LCIMS (ES,
M+H=311). tert-butyl
(337-3-(4l3-I(aminocarbonrl)aminoj-544-ehloropheayn-2
5 thienvl carbon I amino i eridlne-l-carbox late. To a
solution of methyl 3-
[(aminocarbonyl)amino]-5-(4-chlorophenyl)thiophene-2-c
arboxylate (1,0 g, 3.2 mmol) in  anbydrous THE (20 mL)
was added via cannula a solution of [Mc1 1 and
tent-butyl (38)-3- aminopiperidine-1-carboxylate] in
THE (preformed by the careful addition ofMe1Al (2, OM
in  hexanes,10 ml,, 20 mmol) to a solution of
lerl-butyl (3S)-3-aminopiperidine-1-carboxylute 10
(1.94g, 9.7 mewl) in 10 mL of THE at O'C and
subsequently stirring et rt for 10 mins), The
resulting yellow solution was stirred at rt for 10 h,
The reaction mixture was cooled to OC and e  



10% aqueous solution of Rochelle's salt was added
slowly to quench the reaction. The mixture  was
partitioned between ELOAc and 1320, the aqueous layer
was extracted with EtOAc (3x) and  the combined
organic extracts were washed with H2O, brine and dried
(MgSOa). Evaporation 15 gave a pale yellow solid.
Purification by Gilson (5%-95% H2OIMeCN) gave the
title compound  as a white solid. LCIMS (ES,
M+11=479).
-Chloro-nhenyll-3-ureldo--thiophene-2-carboxvllc acid
(M-oiueridin-3-vlamide. A  solution often-butyl
(3S)-3-({[3-[(aminocarbonyl)amino]-5-(4-(,,klorophenyl
)-2 20 thienyl]carbonyl] amino)piperidine- I
-carboxylate (300 mg, 0.6 mmol) in 4. ON HCl in 1, 4-
dioxane (5 mL) was stirred for 30 wins at rt. The
cloudy solution was diluted with dry methanol  and the
solvents were removed under vacuum. The residue was
dissolved in H2O and placed in a  IyophilizerIo yield
the title compound as white solid. 'H NMR (300 MHz,
DMSO-d6) S ppm  1.48-L69(m, 2H)
1.71-t.88(m,2H)2.59-2,89(m,2H)3.88-4.09(m,
2H)7.46(d,J--8, 10 25 Hz, 2 H) 7.64 (d,29 Hz, 2 H)
8.24 (s, I H) 9.04 (d,.7.72 Hz, 1 H) 9,17 (s, 1 H)
9.23 - 9,38  (in, 2 H); LCIMS (ES, M+H 379). WO
20051066163 PCTI6B2004.1005400 -102 Example 177
5-Benavl--ureido-thiophene-3-carboxvlic_acid
(S}-azeuan-3-ylamide methyl
5-bcnzyl-2-({l(trichloroacet-vllaminolcarbonyl}arnino)
thionhene-3-carboZYete. To a  5 stirred solution of
methyl2-amino5-benzylthiophene-3-carboxylate (1.0 g.
4.0 mmol) in anhydrous THE (10 mL) was added
trichloroanetyl isocyanate (0.5 mL, 4.0 mmol) slowly
over a  period of 5 min. After the addition was
complete, a precipitate farmed and the reaction
stirred for  an additional lh. The desired product was
obtained by filtration to give the title compound
(99%)  as an off-white solid. The product was used in
the next step without any further purification. 10
LCIMS (ES, M+H=435).
5-Benzvl-2-ureido-ihiaphene-3-carboxylic acid (Sl
.wan-3-vlamide. To a solution of  methyl
5benzyl-2-({[(trichloroacetyl)amino]carbonyl}amino)thi
ophene-3-carboxylate (1.5 g, 3.5  mmol) in anhydrous
THE (8.0 mL) was added via cannule a solution of
[Me3A1 and (3S)-azepan 15 3-amine] in THE (preformed
by the careful addition of Me3AI (2.OM in hexanes, 3.6
mL, 7.1  mmol) to a solution of (38)-azepan-3-amine
(808 mg, 7.1 mmcl) in 8,0 mL of THE at 0'C and
subsequently stirring at rt for 10 mins). The
resulting yellow solution was stirred at rt for 10 h.



The reaction mixture was cooled to 0C and a 10/o
aqueous solution of Rochelle's salt was added  slowly
to quench the reaction. The mixture was partitioned
between EtOAc and H20, the 20 aqueous layer was
extracted with EIOAc (3x) and the combined organic
extracts were washed  with 1120, brine and dried
(MgSO4). Evaporation gave a pale yellow solid.
Purificatioll by  Gilson (5%-95% H20MIcCN) gave the
title compound as an off- white solid. The
hydrochloride  salt was obtained by dissolving the
title compound in a solution of 4.ON HCl in 1,
4-dioxane (10  mL) and stirring for 30 miss at rt The
cloudy solution was diluted with dry methanol and the
25 solvents were removed under vacuum. The residue was
dissolved in H2O and placed in a  lyophilizer to yield
the title compound as white solid, 1H NMR (300 MHz,
DMSO-ds) S ppm  0.90-1.89 (m, 6 H) 2.90 - 3.65 (m, 4
H) 3.76 - 3.87 (m, 1 FL) 6.54 (s,2H)7.14-7.41 (m,6H);
LC/MS (ES, M+H=473). WO 20051066163 -103
PCTIGB20041005400 Example 178
2-[(aminocarbonyl)aminoi-N-1(381-1~zabicvclol2.2.2ioct
-3 vIl-5-phenvlthiophene-3 carboxamide S methyl
2-I(aminocarbonyl)aminol-5-phenyl
thiophene-3-carboxvlate. A stirred solution of methyl
5-phenyl-2-(([(trichloroacetyl)amino]carbonyl) amino)
thiophene-3- carboxylate (63.A4 g, 150 mmol) in
anhydrous methanol (300 naL) was purged with dry
ammonia  for 20 xmins. After stirring for 2 h at it,
precipitation was observed and the product was
isolated  by filtration (65 g). 'H NMR (400 MHz,
DMSO-ds) S ppm 3.84 (s, 311) 7.15 (bs, l H), 7.26 (t 1
10 H) 7.38 (t, 2 H) 7.43 (s, I H), 7.6(d, 2h), 10.14
(s, 1 H). LCIMS (ES, M+H77). 24awirtocarboa 1 amino
-N- I-azabic elo 12.2.21 1-5 hen lthlo hene-3-
carboaeinide. To a solution of methyl
2r[(aminocarbonyl)aatino]-5 phenylthiophene-3-
carboxylate (1.37 g, 5 mmol) in anhydrous THE (15 mL)
was added via cannula a solution of 15 [Me3A1 and
(3R)-quinuolidin-3-aminel in THE (preformed by the
careful addition ofMe3Al  (2.0M in hexanes, 5 mL, 10
mmol) to a solution of (3R)-quinuclidin-3-amine (1.0
g, 5 mm al) in  10 mL of THE at 0'C and subsequently
stirring at rtfor 10 rains), The resulting yellow
solution  was stirred at rt for 10 h. The reaction
mixture was cooled to 0'C and a 10% aqueous solution
of  Rochelle's salt was added slowly to quench the
reaction. The mixture was partitioned between 



20 EtOAc and Ha0, the aqueous layer was extracted with
EtOAc (3x) and the combined organic  extracts were
washed with H20, brine and dried (MgSO4). Evaporation
gave a pale yellow solid.  Purification by Gilson
(5%-95% MeCN-H20) gave 1.2 g (70%) of the title
compound as white  solid. IH NMR (300 Ml-Iz, DMSO-d6)
S ppm 1.60 -1.74 (m, I H) 1.75 - 1.94 (m, 2 H) 1,96 -
2.11 (m, I H) 2.11 - 2.25 (m,1 H) 2.90 - 3.35 (m, 4 H)
3.61 (t, J=I 1.49 Flz, I H) 4.10 - 4.45 (m, 25 1 H)
6.96 (s, I H) 7.19 (t J=7.35 Hz, 1 H) 7.33 (t, ,1`7.63
Hz, 2 H) 7.50 (d, J17.35 Hz, 2 H) 7.79  (s, 1 H) 8.19
(d, J=5.65 Hz, 1 H); LCIMS (ES, M+H=371). WO
20051066163 -104 PCTIGB2 0 0-110 0 5 40 0 The
following examples 179-212 are synthesized in an
analogous manner to that of  Example 15 using the
appropriate starting meterials. MS is M+H unless
noted. Ex.Compound NameMSH NMR (300 MHz; ds-DMSO; 8
ppm) unless No.tberwise noted
179-Phenyl-2-ur6do-thiophene-30511.0 (s, 111), 7.8 (d,
111), 7.6(t, 213), 7A (m, 311), 7.25 3-carboxylic acid
(2-amino-m, 211), 7.0(s, 111), 2.9(t, 211), 2.0(t,
111), 1,8(t, 2H) thyi)-amide
18D-Phenyl-2-ureido-thiopben359CDCb; 11.37 (hr s,
111), 7.56 (d, 213), 7.35 (t, 214), 3-carboxylic acid
(R)-azepan.24 (in, 111), 7.14 (s, 111), 7.04 (d. IH),
5.27 (hr q, ylamide, 4.19 (m, 111), 2.97 (m, 311),
2.84 (4 1H). 1.78 m, 511), 1.56 (m, ZH)
181-Phenyl-2-ureido-diiapheno-35910.00 (s, IH),
8.79(brs,IH), 8.42(m, 211), 7.81(s,1H), carboxylic
acid ((9)-l.54(d, 211), 7.39(d, 211), 7.26(t, 111),
7.01(brs, 111), iperidin-3-y1methyl)-amide.39-3.10
&34M, 2.82-2,52(m, 211), 2.00 (m, M. 1.79(m, 211),
124(rn, 211). 182-Pheny1-2-ureido-thiophene-3591,41
-2.04 (m, 4 H) 2.67 - 2,92 (m, 211) 3.30 - 3.61
-carboxylic acid ((R)-1-m, 3 H) 4.09 - 4.30 (m, 2 H)
7.18 (s, i 11) 7.32 - 7.47
iperidin-3-ylmethyl)-amidem, 111) 7.59 (d, J=7.35 Hz,
211) 7.64 - 7.76 (in, 2 H)
183-(3,4-Dimethoxy-phenyl)-2-405 ido-thiophene-3-
arboxylic acid piperidiu-4- 



lamide 184-Phenyl-2-ureido-thiopben373C13; 11.36 (hr
s, 11-1}, 7.57 (d, 211), 7.37 (4 2H), carboxylic acid
((5)-1-7.27 (m, 113), 7.23 (m, I11), 7.12 (s,111),
5.27 (or s, ethyl-azepan-3-yl)-amide, 4.21 (rrm, 111),
2.84 (in, 21-1), 2.64 (m, IH), 2.46 (s, H), 2.43 (m,
111), 1.78 (m, 6R),
185-Phenyl-2-ureido-d3iophene-37410.85 (s, 1H), 9.40
(br s, 111), 9.21 (brs,1H), 8.43 (d, carboxylic acid
(5oxo-11I), 8.24 (dd, 111), 7.81 (s, 1I+.), 7.56 (d,
2H), 7.42 (t, [1,41diazepan-6-yt)-amide2H), 7.27 (t,
111), 7.05 (br s, 211), 5.01 (t, 114), 3.58 (n, 111).
3.45 (m, 211), 3.34 (m, 211), 3.05 (m, Ili) WO
20051066163 -105 PCTIGB200-l/005400 Ex.Compound
NameMS'H NMR (300 MHz; db-DMSO; S ppm) unless
No.otherwise noted
186-Phenyl-2-ureidothiophene-33310.9 (s, I8), 1015
(fir s, I8), 0.7 (s, IH), 7.9 (s, IH), carboxylic acid
(2-.5 (d, 2H), 7.3 (t, 3H), 7.25 (r, 211), 7.0 (s,
211), 3.6 ethyiarnino-ethyl)-amidex0, 2H), 3.3 (m,
21.4), 2.8 (s, 6II) 187-(3,4-Dimethoxy phenyl)-2-419
ureido-ihiophene-3- carboxylir acid (S)-azepan-3-
Iamide 188-Phenyl-2-nreido-thiopheuc4021.35 - 2.05
(in, 6 H) 2.98 - 3.33 ( 4 H) 3.42 - 3.85 carboxylic
ecid [(S)-1-(2-nr, 41l) 4.00 - 4.62 (m, 1 1l) 7.02 (t,
J=7.25 Hz, I H) amin -ethyl)-uzepn, n-3 ylj-.16 (t, .
7.35 Hz, 2 H) 7.33 (d, .F=7,35 Hz. 2 H) 7.98 -
amide.63 (m, 2 H) 10.68 (d, .=6.03 Hz, 11-1) 11.03 (s,
I H) 189(3-Nitro-phenyl)-2-urcido-390
diiophene-3-carboxylic acid fperidm-4-ylamide
190Phenyl-2-ureido-thiophene-359C13;11.36 (br s, lx),
7.58 (d, 21:1), 7.36 (t, 2H), -carboxylic acid
((S)-1-.26 (m, 211), 6.78 (hr s, I11), 5.38 (br s,
2H), 4.21 (m, nethyl-pipeddia-3-yi)-amideI11), 2.84
(m, 2H), 2.64 (m, II3), 2,A6 (s, 311), 2.43 (m, 



1H), 1.78 (m, 6F),
191-Phenyl-2-ureido-thiophene-3431.52-1.78 (nn, 2 H)
1.79 - 2.06 (rn, 211)2.90-3.02 carboxylic acid (R)-(m,
2 H) 3.07 - 3-4 (m,1 H) 3.20 - 3.37 (m, 1 H) 3.94
iperidin-3-ylamide4,53 (m, 1 H) 7.03 (s, I R) 7.17 -
7.30 (m, 1 H) 7.38 t, ,F--7.54 Hz, 211) 7.55 (d, J=8.
10 Hz, 2li) 7.96 (s, 1 8-32 (d, J---7.16 Hz, I H) 8.68
- 9.57 (m, 2 H) 10.90 s,1H). WO 20651066163 MS ~111
NM.R (30011IHz; dG-DIWSO S ppm) unless  therwlse noted
-106  Ex No. 192 Compound Name 5
-Phenyl-2-ureido-thiopheae- carhoxylic acid (1-ethyl
piperidin-3-yl)-amide 373 11.04 (s,1H), 7.85 (d, 1M,
7.82 (s, 1H), 7.54 (d, 211),  39 (t, 21-1), 7.24 (t,
1H), 6.98 (hr s, 2H), 3.91 (na,1H),  .95 (dd,111),
2.76 (dd, 1H), 2.35 (m, 2H), 1.82 (nr,  3H), I.71(m,
111), 1.50, (dt, 1H), 1.3 (dq, 111), 0.99 (t, PC
TIC020*4100540I) 193Phenyl-2vreido-Ihiophene-
4031.32-2.09 (m, 71.1) 3.15-3.48 (m, 6H) 3.82(m,2H)
-carboxylic acid [(S) 1-(210-4.39 (m, 113) 6.97(s,2H)
7.34 (k, -7.72 Hz, 2 droxy-ethyl)-aaepaa 3 yl]- .de
194 P 5-Phenyl-2ureida-Ihiophene- carboxylic acid  



morpholin-2-yhnethyl) 4mide 195
5-Phenyl-2-ureido-thiophene- -carboxylic acid ((S)-1
1-azepan-3-yl)-amide 196 5-(3Triflucromethyl-
henyl)-2-ureidothiophene carboxyiic acid piperid"
lamide 1) 7.48(d,J=7.35 Ha, 2H) 7.69(d,]=6.97Hx,IH)
8.17 (dd, Y-18.56, 7.25 Hz, 1 H) 9.57 (s,1 H)10.79 (d,
=17.71 Hz,IH) 361 .75 -1.04 (m, 211) 1.19 -1.51 (m.
411) 2.67 - 2.82  m,2H)2.88-3.00(m,2H)3.08-3.51
(m,4I1)4.07  4.28 (m,1 H) 7.23 - 7.28 (m, I H) 7.39 (k
J~-7.44 Hz,  H) 7.54 (d, 1-7.54 Hz,2H)7.90(s,
IH)3.55(9,I  EI) 9.61 (s, 2 H) 10.96 (s, 1 H) 387 413
197 5-Phenyl-2-weido-thiopheue- 359  3carboxylic acid
(piperidin ylmet yl)-amide 11.04 (s, Ifl), 7.83 (s,
IH), 7.79 (d, 1H), 7.55 (d, 211),  7.39 (t, 2H), 7.24
(dk 11i), 6-98 (hr s, 211), 4.04 (m,  11-1), 2.75 (dd,
IH), 2.61 (m, 311), 2.53 (m, 211), 1.84  m, 111), I.69
(rn, 3H), 1.54, (m, 211), 0.97 (t, 311) 1.72-1.93 (rry
2H)3.24-3.40 (m,2H)3.65- 3.81  m,211)4.15 -4.37 (m, I
H)4.61-4.B0 (m, 111)6.99 7.12 (m, 2 H) 724 (x, 2 H)
7.53 (d, ,F-7.00 Hz, 2 H)  7.65 (d, .1-7.00 fly, 2 H)
8.07 (d, J--9.61 Hz, 1 H) 8.16  (s, 111) 



WO 20051066163 - 107  PCTICB20I1.N005400 ExCompound
NameMS'13 NMR (300 MHz; d,5-DMSO; S ppm) unless
No.otherwise noted
198-Phenyl-2-ureido-thiophene-373.02 - 2.19 (m, l X3)
2.43 - 2.59 (m, 2 H) 215 - 3. 33 carboxylic acid
(3-methyl-m, I H) 3.21 - 3.41 (m, I H) 3.47 - 3.67
(in, I H) 4.21 oxa-piperidin-3-yl)-amide4.70 (m, I H)
7.40 - 7.53 (m, I H) 7.54 - 7.68 (m, 2 I) 7.73 (4
J=7.35 Hz, 2 H) 8.02 (s, 1 H) 817 (d, 16Hz,IH)
199-(3,4-Dihydroxy-phenyl)-2-377 ureido-thiaphene-3-
cerboxylic acid piperidin-4- lamide
200-[(aminocarbonyl)arnino]-3711.60 -1.74 (m, 1 H)1.75
-1.94 (m, 21-X) 1.96 - 2.11 [(3R)-1-m, 1 H) 2.11 -
2.25 (m, 1 H) 2.90 - 3.35 (m, 4 H) 3.61
bicyclo(22.2joct-3-y11-5-t, J-1 I A9 Hz. l H) 4.10 -
4.45 (m. 1 H) 6.96 (s, l U) henylthiaphene-3-7.19 (t,
J=7.35 Hz, 1 H) 7.33 (t, ./`1.63 Hz, 2 H) 7.50
carboxamided, .7=7.35 Hz, 2 H) 7.79 (s.1 H) 8.19 (d,
J=5.65 Hz, I 201([5-(3,4-Dimethoxy-505
yl)-2-ureido-thiophene- -carbonyl]-amino}-
iperidine-I-carboxylic acid ter-butyl ester
202-Phenyl-2-urcida-thiophene306d3-MeOD; 7.55 (m, 3H),
7.35 (m, 211),7-2 (m, IH) 4.2 carboxylic acid (2-t,
21d) 3.6 (t, 2H),1.2 (s, 2H) ydroxy-ethyl)-amide
203-Phenyl-2-ureido-thiophene-3731.27 (d, J=12.62 Hz,
I H) 1.44 - 2.17 (m, 5 H] 2.88 - -caxboxylic acid
(2-oxo-3.47 (m, 2 H) 4.62 (t, I H) 725 (t, ,7^7.25 Hz,
I H) azcpan-3-yi)-amide7.40 (t, .T---7.72 Hz, 2 H)
7.59 (d. J=7.72 .Ha, 2 H) 7.84
d,1H)&10(d,.1=7.16Hz,1H)11.01(s,1H) 



WO 20051066163 -108 PCTIC1120041005400 Ex.Compound
NameMSH NMR (300 M33z; d6-IINLSO; 6 ppm) unless
No.other-wise noted
204[3-((S)-3-Amino-azepane-1-359.71 (s, 1H), 8.20 (m,
3H), 7.55 (s, 113), 7.36 (in, 2H),
carboayt)-5-phenyt-thiaphen-.26 (m, 211), 6.88 (br s,
2H), 3.81 (m, 1H), 3.54 (in, y1]-urea1H), 3.16 (m,
1H), 2.00 (m, 111), 1.53 (m, 7H)
205-((R)-3Amino-azepane-l-359Cl ; 7.52 (d, 2H), 7.34
(t, 2H), 7-23 (t, 1H), 7.06 (s,
bony1)-5-phenyl-thiophen-H), 5.85 (br s, 2H), 3.83 (d,
113), 3,65 (br s, 211), 3.27 -y1] uream, 1X-1), 3.21
(m, IH), 1.89 (m, 3H),1.76 (m 2H), 1.39 (m, 2H)
206[3-(3-Aminonethyl-3591.09 - 1.36 (m,1 H) 1,52 -1.69
(m, 1 H) 1.74 - 1.91 iperidine-l-carbonyl)-5-m, I H)
1.93 - 2.19 (m, 1 H) 2.55 - 2.97 (m, 2 H) 2.95
henyl-thiophen-2-yl]-urea3.36 (m, 3 H) 3.55 - 3.60 (m,
2 H) 7.00 (s, 3 H) 7.17 s, I H) 7.27 (d, J=7.35 Hz, 1
H) 7.34 (s, 1 H) 7.40 (t, -7.63 Hz, 2H) 7.54 (d,J
7.16Hz,2H)7.82 (s, 111) 10.99 (s, 1 H)
207-methyl-2-ureido-thiophen2971.38 - 1.97 (m, 6 H)
2.16 - 2.25 (m, 3 H) 2.95 - 3.25 3-carboxylic acid
(S)-azcpan-(r a, H) 3.41 (dd, J=8.19, 3.86 Hz, I H)
3.62 (dd, ylamide=9.89, 4.43 Hz, 1 H) 4.10 - 4.44 (n,
1 H) 7.04 (s, I H) .09 (d,,1-7.54 H41 H) 9.26 (s, 1 H)
9.52 (s, 1 H) 10.68 (s, I H)
208-Isopropyl-2-ureido-3261.08 (d, 611) 1.67 - 2.22
(m, 6 H) 3.10 - 3.40 (m, 3 H) thiophene-3-carboxylie
acid.88 -4.43 (m, 3 H) 6.99(s, 1 H)
5)-azepan-3-ylamide
2095-Ethyl-2-ureida-lhiophene-3111.17 (l, 3 H) 1.48 -
2.16 (m, 6 U) 2.77 (q, 211) 3.19 - -carboxylic acid
(S)-ezepau.47 (m, 3 H) 3.94 - 4.46 (m, 2 H) 6.97(s, I
H); LC11MS ylamide, M+H=311). 210-Phenyl-3-ureido-t
iophene-3613.72 (m, 2 H), 3.93 (ni, 4 H), 4.49 (m, I
H), 7.07 (s, 2 carboxylic acid, 7.27 (t, I H), 7,41
(t, 2 H), 7.57 (d, 2 H), 7.75 (s, 1 



[1,4]oxazepan 6-ylamideEX), 8.19 (d I. H) 9.15 (s, 2
H), 10.84 (s, 1 H) WO 20051066163 -109
PCTIGB20041005400 Ex. Compound NameMS'Et NMR (300 MHz;
de-DMSO; S ppm) unless No.otherwise noted 211-tent
Butyl-3-ureido-3391.33 (s, 6 H) 1.36 (s, 3 H) 1.44 -
2.07 (m, 6 H) 298 - opbene-2-carboxylic acid.34 (m,
213) 3.47 - 3.72 (m, 1 H) 4.19 - 4.31 (m, I H)
S)-azepan-3-ylamide.32 - 4.51 (m, I H) 7.76 (s, 1 Il)
7.83 - 7.89 (m, 1 H) 91 (s,1H)
212-(4-Chloro-phenyl)-3-3941.15 - 2.02 (m, 6 H) 3.52 -
4.05 (m, 5 H) 7.4 8 (d, ' -lhiophene-2-=9.98 Hz, 2 H)
7.68 (d, 1=8.48 Hz, 2 H) 8.06 (s, I H) boxylic acid
(S)-azepan-3- 1amide Example 213
5-(4-Chloro-phenyl)-3-1343,4-dimethonwphenrl)-urefdol-
thiophene-2-carboxvllc acid (S) Piperldln-3-ylamide 5
3-amin 5 4-chloro hen l thto hene-2-carbo lic acid. To
a stirred solution ofinethyl 3-
amino-S(4-cblorophenyl)thiophene-2_carboxylate (IO.0g,
37.3 mmol) in McOH (40 mL) was  added 50% w/w solution
of NaOH (20 mL). The resulting viscous solution was
heated to rellux  for 2 h whereupon it was cooled tort
The mixture was treated cautiously with 2N HCl
solution 10 until pI;.3. The aqueous phase was washed
exhaustively with EtOAc (5x) and dried (MgSO,).
Evaporation gave the title acid as pale yellow solid.
The product was used in the next step  without any
further purification: LC/MS (ES, M+H=254). ter)-butyl
(3S)-3-({l3-amino 544-chloronhenvfl 2 thienyllcarbony
aamino)nfperldine-I- 15 carboxylnte. To a solution of
3-anon-5-(4-chlorophenyl)tbiophene-2-carboxylic acid
(5.0 g, 19.7 mmol) in dry DMF (40 mL) were added
rerl-butyl (33)-3-aminopiperidinc-l-earboxylate
(335g, 19.7 mmol) and HATE (15.0g, 39.4 mmol) al OC.
The resulting pale orange solution  was stirred for 10
mins at this tempera tare whereupon N.
N'-diisopropylethyl amine (7.8 mL, 43.3  



mmol) was added drop-wise via a syringe. After the
addition finished, the resulting orange WO 20091066163
PCTIGB20041005400 - 110  solution was warmed to rt and
stirred overnight. The mixture was partitioned between
EtOAc and  H2O and the organic layer was washed with
brine, B20 and dried (MgS04). Evaporation gave a
yellow oil. Purification by Eiotage-Horizon systemTM
(30%EtOAo-->45%EtOAe-hexanes) gave  the desired
product'H NMR (300 MHz, DMSO-d6) S ppm 1.39 (s, 9 H)
1.40 - 1.45 (m, 1 H) 5 1.46 - 1.62 (m, 1 H) 1.63 -1.73
(m, 1 H)1.76 - 1.87 (m, 1 H) 2.65 - 2.78 (m, 2 H) 3.68
- 3.82 (m,  3 H) 6.53 (s, 21-1) 6.98 (s, 1 H) 7.31 (d,
J=6.97 Hz, I H) 7.49 (d, J8.00 Hz. 2 H) 7.61-(d,
J=8.00  Hz, 2 H); LC/MS (BS, M+H=436).
5-(4-Chloro-phenyll`3-i3-(3,4-dimethoxy-phenyl]-ureido
l-thionheue-2-earboarylic acid (8)- TO
nineridln-3-vlamide. To a solution of tert-butyl
(354)-3-({[3-amino-5-(4-chlarophenyl)-2
thienyl]carbonyl) amino)piperidine- I -carboxylate
(1.0 equiv) in THE (0.5 M) was added 3,4-
dimethoxy-phenyl isocyanate (1.1 equiv). The resulting
light brown solution was stirred at rt for  2 h
whereupon the solvent was evaporated. The residue was
treated with 4.ON HC1 solution in  dioxsne (0.5 mL)
and the resulting cloudy mixture was stirred at rt for
1 h. Evaporation of the 15 solvent followed by
purification by Gilson (20%MeCN-HZO-+98%MeCN-H20) gave
the desired  product. 'H NMR (300 MHz, DMSO-d6) S ppm
1.56 -1.76 (nn, 2 I3) 1.83 - 2.03 (m, 2 Il) 2.72 -
2.98(m,21-1)3.15-335 (in,2H)3.39(s,6H)4.10-4.27 (in,
IH)7.47(d,J==3.29Eiz,213)  7.54 (d, J4.00 Hz, I H)
7.62 - 7.77 (m, 3 H) 7.87 (d, J 8.29 Hz, 2 H) 8.07 (s,
1 EI) 8.39 (d,  J=7.54 Hz, I H) 8.91 - 9.05 (m, 2 H);
LC/MS (ES, M+H=516). 20 The following examples 214-243
are synthesized in a manner analogous to that of
Example 213  using the appropriate starting materials.
MS is M+H unless noted. Ex.Compound NameMS'H NMR (300
M z; d6-AMSO; 3 ppm) unless No.otherwise noted
214-(4-Chloro-phenyl)-3-[3-(4-4861.40 -1.90 (m, 4 H)
2.57 - 2.98 (in, 2 H) 2.99 - 3.17
ethoxy-phenyl)-ureido]-m, 2 H) 3.32 (s, 3H) 3.90 -
4.48 (m, I H) 6.95 (d, 2 thicrphene,-2-carboxylic
acid7.17 (d, 21-1) 7.33 (d, 2 H) 7.60 (d, 2 H) 8.04 -
8.68 S)-piperidin-3-ylanrideP4 2 H) 9.11 (s, 1 H) 9.96
(s, I H) 10.31 (s, 1 H) WO2OO /066163 



-lll PCTIG020041005400 Ex.ompouud NameMH NMR (300 bM;
d6-IINJSO; S ppm) uuless No.therwise noted 215ethyl
{[(5-(4-chlorophenyl)-2-4521.1S (t, 3 H) 1.43 - 2.02
(m, 41-I) 2.53 - 3.27 (m, 4 H) ([(3S)-piperidiu-3-.80
-4.31 (m, 3 H) 7.49 (d, 2 Fl) 7.62 (d. 2 H) 8.18 -
Famino]carbony1)-3-8.29 (m, 2 H)
enyl)amina]carbonyl)carba  F
216-(4-Chloro-phenyl)-3-(3-4571.45 -1.73 (m, 21-1)
1.75 - 1.95 (rn, 2 H) 2.68 - 2.95
yridin-2-yl4ureido)-thiophenen1, 2 El) 3.21 (d d,
T=35.23, 12.06 Hz, 2 H) 4.06 - 4.20 2-carboxylic acid
(S)-m, I H) 6.97 (dd, J-6.97, 5.27 I3z, 1 H) 729 (d,
iperidin-3-ylamide=8.10 Hz, I H) 7.49 (d, .1<B.AB Hz,
2 H) 7.62 (d, =8,40 EIz, 2 H) 7.66 - 7.73 (m, I H)
8.09 (d, J=7.72 1 H) 8.22 (dd, .P-4.99, 1.22 Elz, Ili)
828 (s, 1 H) 8.55 (s, 1 H) 10,12 (s, 111)
217-(4-Chloro-pheny1)-3-[3-(4-4741.41 - 1.79 (m, 2
H)1.75 - 1.95 (m 2 H) 2.56 - 2.95
uoro-phenyl)-mreido]-n 2 H) 2.97 - 3.17 (m, 2 H) 3.90
- 4.48 (m, I H) iophene-2-carboxylic acid.93 - 7.15
(m, 2 H) 7.37 - 7.56 (m, 41-1) 7.59 - 7.67
S)-piperidin-3-ylamidem, 2 H) 8.04 - 8.68 (m, 2 H)
9.11 (s, 1 H) 9.96 (s, 1 IR) 10.31 (s, 1H)
218-(4-Chloro-phenyl)-3-[3-(4-481 1.27 - 1.92 (m, 4 H)
2.64 - 2.95 (uy 2 H) 3.09 - 3.31
ano-phenyl)-ureido]-in, 213) 3.86 - 4.17 (m, 1 H) 7.15
- 7.82 (m, 9 H) thiopheae-2-carboxylic. acid8.25 (s, 1
H) 8.68 (s, i H) 9.67 (s, I H) S)-piperidin-3-ylamide
219-[3-(4-Acetyl-phenyl -4981.15 -1.55 (m, 2 H)1.58 -
1.76 (us, 2 H) 2.17 - 2.34
eido)-5-(4-chloro-phenyl)-rn, 3 H) 2,55 - 2,79 (m, 2
H) 2.79 - 3.19 (m, 2 E1) iophene-2-carboxylic acid.82
- 4.11 (in, I H) 7.33 (d, 7=8.4 8 Hz, 2 H) 7.43 (d,
S)-piperidin-3-ylamide=8.85 Hz, 2 H) 7.49 (d, J= 8.67
Hz, 2 H) 7.69 (d, =3.67 Hz,2H)3.04(d,J 7.54 Hz,
IH)8.04-8.20 



m,IH)8.40(s,IH) WO 20051066163 - 112  PCTIGH2OM1005100
Ex.Compound NameMS `13 NMR (300 MHz; d6-DMSO; S ppm)
unless No.otherwise noted 220-( 4
Chloro-phenyl)-3-[3-496.70 -1.34 (m, 311)1.39 - 2.03
(m, 5 H) 2.56 - 2.99 (IR,2R)-2-phenyl-m, 2 H) 2.99 -
3.27 (m, 213) 3.92 - 4-26 (m, I H)
clopropyl)-nreido]-.97 - 7.31 (m, 5 H) 7.47 (d, 2 H)
7-60 (d, 2 H) 8.05 ophene-2-carboxylic acidd, 1 H) 823
(s, I H) S)-piperidin-3-ylamide
221-(4-Chloro-phenyl)-3-(3-4561.46. 1.91 (m, 41.1)
2.61 - 324 (m, 4 H) 3.84 - 4.33
henyl-ureido)-thiophene-2-(m, l H) 6.92 (t, 1 B) 7.21
(t, 2 H) 7.42 -1. 53 (m, 4 hoxylic acid
(S)-piperidin7.63 (d, 2 H) 8.22 (d, 7=7.54 Hz, 1 H)
8.26 (s, l H) ylamide
772-(4-Chlora-phenyl)-3-[3-(4-4991.23 - 2.07 (m, 411)
2.43 (s, 3H) 2.44 (s, 3 H) 2.61-
ethylamino-phenyl)-.96 (m, 2 H) 3.08 - 3.35 (m, 2 H)
3.92 - 4.48 (m,1 eido)-Ihiophene-2-carboxylic8.03 -
8.37 (m, 9 H) 8.63 (s, 114) 9.52 (s, I H) id (S)
piperidin-3 ylamide10.41 (s, I H)
223-(3-Beazoyl-meido)-5-(4-4841.53 -1.94 (m, 2 H) 1.83
- 2.08 (m, 1 H) 2.68 - 3.05 "O-phenyl)-Ihiophene-2-m,
1 H) 3.84 - 4.41 (m, 5 H) 7.35 - 7.82 (m, 8 H)
arboxylic acid (S)-piperidin-.05 (d, 2 H) e  -ylamide
224-(4-Chlorc-phenyl)-3-[3-(2,6-492.44 - 2.04 (in, 4
H) 3.14 - 3.67 (m, 4 H) 4.07 - 4.29 hfluarc-phenyl)m,
1 H) 7.33 - 7.44 (m, 213) 7.56 (d. 2 H) 7.70 (d, 2
ophene-2-carboxylic acidEI) 8.19 (d, J--7.72 Hz, 1 H)
9.33 (s,111) 8.66 (s, I H) (S)-plperidin-3-ylamide
225-(4-Chioro-phenyl)-3-[3-(4-5001.25-1.92 (m, 4 H)
2.94 (s, 3 H) 2.98 - 3.18 (m 4 H)
ethoxy-2-methyl-phenyl)-3.77 (s, 3 H) 3.91- 4.18 (m, l
H) 6.44 - 6.86 (m, 3 H) 



areidol-thiophene-2-caiboxylic.15 - 7.27 (m, I H) 741-
7.51 (m, 2 H) 7.55 - 7.69 aid
(S)-piperidin-3-ylamidem, 2 H) 8.09 (d, 7 7.35 Hz, I
H) 8.23 (s, 1 H) WO 20051066163 -113 PCT/G
820041005400 Ex,Compound NameMSH NMR (300 MHz; drDMSO;
b ppm) unless No.otherwise noted 226-(4
Chloro-phenyl)-3-[3-(2-4741.18 -1.89 (m, 2 H) 2.50 -
2.76 (m, 2 H) 3.47 - 4.44 ucro-phenyi)-ureidc]-(m. 5
H) 7.00 - 7.31 (m, 4 H) 7.46 (d, 2 H) 7.59 (d, 2
ffilophene-2-carboxylic acid7.92 (d, 7=7.91 Hz, I H)
8.22 (s, 1 H) S)-piperidin-3 ylamide  11
227-(4-Chlom-phenyi)-3-[3-(3,5-4751.44 -1.93 (rn, 4 H)
2.13 (s, 3 H) 2,30 (s. 3 H) 2.70 -
ethyl-isaxazol-Lyl)26 (m, 4 H) 3.88 - 4.50 (m, 11-1)
7.55 (d, 7=8,48 Hz, eido]-thiophcnc-2-carboxylicH)
7.68 (d, 2 H) 8.27 (s, I H) 8.30 (d, J=7.72 Hz, 1 id
(S)-piperidia-3-ylamide9.04 (s, 1 H) 10.43 (s,1 H)
228-(3-BenzojI.3]dioxol-5-yl-5001.47 - 2.02 (m, 4 H)
2.67 - 3.28 (m, 4 H) 4.05 - 4.29
urcido)-5-(4-chloro-_phenyI)-(m, 1 H) 5.75 - 6.12 (m,
2 H) 6.63 - 6.99 (m, 3 H) thiopheac-2--.arboxyllc
acid7.11 - 7.32 (m, 2 H) 7.46 (d,1=2.45 Hz, I H) 7.58
(d, 5)-piperidin-3-ylemide=8.67 Hz, l H) 7.72 (d, 7
8.48 Hz, 2 H) 8.25 (d, =7.91 Hz, 1H) 8,33 (s, 1H)
9.55(s, I H) 229-(4-Chloro phenyl)-3-[3-(3-474123 -
2.06 (m, 4 H) 2.47 - 2.95 (m, 2 H) 2.97 - 3.38 noro
phenyl)-ureido]-m, 2 H) 3.88 - 4.36 (m, 1 H) 7.05 -
7.86 (m, 9 H) iaphene-2-carboxylic acid
S)-piperidin-3-ylamide
230-<4-Chloro-phenyl)-3-[3-(1-4841.31 (d, 7%.97 Hz, 3
H) 1.47 - 2.01 (m, 4 H) 2.60 -
phenyl-ethyl)-ureido]-.92 (in, 2 H) 3.01- 3.76 (m, 2
H) 3.95 - 4.33 (m, 1 thlophene-2-carboxylic acid4.44 -
5.00 (in, 1 H) 7.06 - 7.18 (rn, 2 H) 7.22 -
S)-pipendin-3ylamide7.34 (m, 2 H) 7.45 (d, J 8.67 Hz,
2 H) 7.57 (d, 2 H) 8.09 (d, J=7.72112; I H) 8.16 (d,
J--7.72 Hz, I H) 8.18 



s, 11-1) 9.22 (s, 1 H) 10.04 (s, I H) 2315-(4-Chlorc
phenyl)-3-[3-(4-5011.37 -1.92 (m, 4 H) 2.58 - 3.25
(n,, 4 H) 3.91- 4.39 'tro-phenyl)-ureido]-m, I H) 7.50
(d, 2 H) 7.59 - 7.81 (m, 4 H) 8.16 (d, 2
dilophene-2-carboxyllr acid8.26 (s, I H) 8.56 (s, 1 H)
10.50 (s, I H) 10,64 (s, (S)-piperidin-3-ylamideI H)
WO 20051066163 -114  PCTIGH20041005400 Ex,Compound
NameMS'M NMR (300 U LM; d6-DMSO; S ppm) unless
No.otherwise noted
232-(A-Chloro-phenyl)-3-[3-(4-5241.33 - 2.03 (m. 4 H)
2.71 - 3.05 (m, 2 H) 103 - 3.37
trMuoromeLhyt-phenyl)-m, 2 H) 4.05 - 4.53 (m, 1 H)
7.18 - 7.90 (m, 9 H) ido]-thiopbene-2-carboxylic.29
(d, J-1.541 1 H) 8.34 (s, 1 H) 8.76 (s, I H) acid
(S)-piperidin-3-ylamide
233-(4-Chlorc-phenyl)-3-[3-(3-4811,64 - 2.05 (m, 4 H)
2.88 - 3,40 (rn, 4 H) 4.17 - 4A8 ano
phenyl)-ureido]-m, I H) 7.54 - 7.64 (m, 2 H) 7.68 (d,
J=8.48 Hz, 2 H) thiophene-2-cerboxylic acid.83 (d, 2
H) 8.10 - 8.21 (m, 2 H) 8.42 (d, 1 H) 8.45
S)-piperidin-3 ylamide(s,1 11) 8.85 (s, I H)
234(3-[5-(4-Chloro-phenyl)-2-5281.24 (t, 3 H) 1.A6
-1.71 (m, 2 H) 1.73 - 1.93 (m, 2 H)
(S)-piperidin-3-ylcarbamoyl)-.60 - 2.91 (m, 2 H) 3.02
- 3.30 (m, 2 H) 4.04 - 4.15
ophen-3-yl)-ureido)-benzoicn 1 H) 4.21 (q, 2 H) 7.49
(d, 7=8.67 Hz, 2 H) 7.56 - id ethyl ester.70 (m, 4 H)
7.84 (d, J=8.85 Hz, 2 H} 8.20 (d, J=7.72 1H) 8.27 (s,
1 H) 8.61 (s,1H) 235-[3-(4-Benzyloxy-phenyl)-5621.33
-1.99 (m, 4 I3) 2,58 - 2.97 (m, 2 H) 3.02 - 3.30
eido]-5-(4-chlore-phenyl)-m, 21-1) 3.88 - 4.28 (m, I
H) 4.85 - 5.11 (m, 2 H) thiophene-2-ourboxylic.
acid.71- 7.71 (m,14 H) 8.13 (d, 7=7.54 Hz, 1 I1) 9.71
(s, 5)-piperidin-3-ylamide1 H) 10.21 (s, I H)
236-(4-Chloro-phenyl)-3-[3-(4-5481.35 - 1.97 (m, 413)
2.62 - 2.89 (rn, 2 H) 3.04 - 3.25
henoxy-phenyl)-ureido]-m, 2 H) 3.95 -4.23 (m, l H)
6.83 - 6.97 (m, 5 H) ophene-2-carboxylic acid.03 (y
71.35 Hz, 1 H) 7.22 - 7.35 (m, 2 H) 7.42 -
}-piperidin-3-ylamide7.53 (m, 4 H) 7.59.7.69 (m, 2 H)
8.27 (s, I H) 9.92 



s, 1 H) 10.28 (s, 1 H)
237-(4-Chloro-phenyl)-3-[3-(3-5371.16 -1.94 (m, 4 H)
2.64 - 2.88 (m, 2 H) 3.11 (s, 3 H)
cthyl-5-phenyl-isoxazol-4-.08.3.32 (m, 2 H) 3.97 -
4.30 (m, 1 H) 6.92 - 7.92 l)-ureido]thiophene-2-m, 10
H) 8.11- 8.32 (m, I H} boxylic acid (S)-piperidin-
ylamide WO 2005!066163 - 115  PCTIGB200410054ou
Ex,Compound NameMSH NMR (300 MHz; dCOMSO; S ppm)
unless No.otherwise noted
2385-(4-Ch[ora-phenyl)-3-[3-496.76 - 1.96 (m, 8 H)
2.53 - 2.82 (in, 2 II) 3.57 - 4.03 (1S,2R)-2-phenyl-m,
3 H) 6.89 - 7.28 (in, 8 H) 738 - 7.50 (m,1 H)
yclapropyl)-urcido]-.54.7.69 (m, 1 H) 8.22 (s, I Ii)
thiophene,-2-carboxylic acid S)-piperidin-3-ylamide
239-(4Chloro-phenyl)-3-[3-(2,6-5251.53-2.03 (m, 4 H)
2.78 - 3.06 (m, 2 H) 3,41 - 3.91
chloro-pyrdin--yl)-ureido]-m, 3 H) 7A7 - 7.90 (m, 9 H)
iophene-2-carboxylic acid S -piperidln-3-ylamide
2405-(4-Chloro-phenyl)-3- {3-[(S)-5591.00-2.11 (m. 8
H) 2.99 - 4.28 (m, l0 H) 7.25 - 7.53
1-(2,2,2-trifiuoro-acetyl)-m, 2 H) 7.54 - 7.77 (m, 2
H) 8.22 (d, 7--6.40 Hz, 1 H) 'peridin-3-yl]-ureido)-
ophene-2yLarboxylic acid S)-piperidin-3-ylanlide
24I5-(4-chlorophenyl)-3-5201.34 - 2.04 (m, 4 H) 2.57 -
2.89 (m, 2 H) 2.96 - 3.30
{[(phenylsulfonyl)amino]carbm, 2 H) 3.94 - 4.30 (m, 1
H) 739 - 7.49 (m, 2 H) nyl}amino)-N-[(3S)-.48 - 7.70
(m, 4 H) 7.71- 7.81 (m, 1 H) 7.86 - 7.94
iperidia-3-yl]thiopbene-2-m, 2 H) 7.97 (s, I H) 8.35
(d, 1.72 Hz, 1 H) boxemide
242-(4-chlerophenyl)-3-[((((4-534.57 -1,81 (ru, 2 H)
1.82 - 1.98 (m. 2 H) 2.41 (s, 3 H) 



ethylphenyl)sulfonyl]amino}.78 - 2.94 (m, 2 H) 3.18 -
336 (m. 2 H) 4.10 - 4.24 arbonyl)aminoj-N-[(3S)-m, 1
H) 7.46 (d, J`-8.29 Hz, 2 H) 7.54 (d, J'=8.67 Hz,
iperidin-3 yl]thiophene-2-H) 7.69 (d, --8.00 Hz, 2 H)
7.87 (d..r8.29 Hz, 2 arboxamide8.07 (s, 1 H) 8.38 (d,
.7JJ7.72 Hz, I H) 8.95 (s, 2 I4)
243-(4-Chloro-phenyl)-3-(3-462.91 - 1.34 (m, 8 H) I.35
-1.96 (in, 7 H) 2.79 - 2.96
clohexyi-ureido)-thiophene-m, 2 H) 3.24 - 3.73 (m, 3
H) 7.51 (d, 1-4.48 Hz, 2 H) 2-arboxylic acid (8)-.59 -
7,72 (m, 3 H) 7.81 - 7.88 (m, 2 H)
piparidin-3-ylarnidc WO 2005/066163 PCT/GB20041005 00
- 116  Example 244 N-(5-ph env 1-3-{1(3S7-nip
eridin-3-ylaminol carbonvl}_2-thienVAhydraxi
neearboxnmide To a solution of tert-butyl
(35>3-{[(2-amino-5-phenyl-3-thienyl)carbanyl]aruino}pi
peridiae-l- 5 carboxylate [prepared as in Example
151(200 mg, 0.5 mmol) in THE (1.0 mL) was added 1,1'
carbonyl diimidazole (240 mg, 1.5 mmol). The resulting
cloudy solution was stirred at rt fur 1 h  whereupon a
solution ofNH2 H2 in THE (200 L in I mL of T'HF) was
added and the resulting  dark solution was stirred for
10 h at A The mixture was partitioned between EtOAr
and 142.0 and  the organic layer was washed with H2O,
brine and dried (MgSOe). Evaporation afforded tern 10
butyl
(3S)-3-[((2-[(hydrazinocarbonyI)amino]-5-phenyl-3-
thienyllcarbonyl)amino]piperidina-1-earboxylate as a
yellow residue. The residue was treated  with 4. ON
HCi solution in dioxane (2 mL) and the resulting
cloudy mixture was stirred at rt far 1  h. Evaporation
of the solvent followed by purification by Gilson (5%
McCN-H20--+98/MeGN- H2O) gave the desired product. tH
NMR (360 MHz, DMSO-&) S ppm 1.49 -1.74 (m, 3 H)1.84
15 1.97 (m, 2 H) 2.74 - 3.07 (m, 2 H) 3.29 (dd,
j--34.-76,11.77 Hz, 2 H) 4.04 - 4.30 (m, 1 H) 7.27 (t,
J 7.25 Hz, 1 H) 7.41 (t, J7.63 Hz, 2 H) 7.55 (d,
.1=7.16 Hz, 2 H) 7.80 (s, 111) 8.12 (s, I H) 8.66  (s,
2 H); LC/MS (ES, M+H-160). Examples 245-247 were made
in an analogous manner using the appropriate starting
materials  20 but utilizing hydroxylamine in place of
the hydrazine. MS is M+H unless noted. KF. ompound
NameMS1H NMR (300 MHz; d~-DMSO; S ppm) unless
No.otherwise noted 



245-([(hydroxyamino)-3611.66 -1.66 (m, 2 H)1.88 - 1.90
(m, 2 H) 2.84 - 2.85 arbonyllamino) -5-phenyl-(m, 2 H)
3.68 - 3.69 (m, 2 H) 4.20 - 4,21 (m, I H) 7.47
[(M)-piperidin-3-7.48 (m, 2 H) 7.68 - 7.68 (rn, 3 H)
8.31 - B.31 (s. l 1]thiophene-2-carboxamideEI) 8.96 -
8.97 (br s, I H) 9.08.9.09 (bra, l H) 9.26 - .29 (d, 2
H) 11.08 -11.10 (s, I H) WO 21)115/066163 -117
PCT/6B2004/0054u0 Ex. Compound NameMSH NMR (300 MJIz;
da-DMSO; S ppm) unless No.otherwise noted
246-(4-chlorophenyl)-3-3961.41 -1.69 (m, 2 H)1.69 -
1.94 (m, 2 H) 2.59 - 2.91 {[(hydroxyamino)carbanyljam,
2 H) 3.09 - 3.21 (m, 1 H) 3.83 - 3.99 (m, 111) 4.02
o}-N-[(3S) piperidin-3-4.20 (m, 1 H) 7.46 (d, .14.71
Hz, I H) 7.49 (d, 1]thiophene-2-cerboxamidex.71 Hz, 2
H) 7.54 (s, 1 H) 7.62 (d,.1-9.48 Hz, I H) 67 (d,
J-8.67 Hz, I Fl) 8.16 (d, J-7.54 Hz, 111) 8.25 (s,1R)
247-(,[(hydroxyamino)-3611.39 - 1.79 (m, 2 H) 1.79 -
2.16 (m, 2 H) 2.76 - 2.98 bonyl]amino} -5-phenyl-m, 4
H) 3.09 - 3.45 (m, 2 H) 3.95 - 4.06 (m, 1 H) 4.09
[(3S)-piperidin-3-y1]thio-4.26 (m, 1 H) 7.2B (t,
J=7.35 Hz, 111) 7.36 - 7.51 hene-3-carboxamide,m, 3 H)
7.56 (d, JJ8.40 Hz, 2 H) 7.68 (d, J=7.35 Hz, I-I) 7.74
(s, 1 H) 7.83 (s, I H) 8.18 (d, J=1.54 Hz, 1 Example
249  5-Phenyl3-ureido-tbioahene-2-sulfonic acid
(S)-piperidin 3-vlamlde 5 terrbutyl
(3S)-3-(1(5-chloro-2-thlenvl)sulfanvllsuninolpiperidin
e-l-carbocylate, 5- - Chlorothiophene-2-sulfonyl
chloride (1g, 4.6062mmo1), terl-butyl
(3S)-3-aminopiperidine-l- carboxylate (1,1070g,
5.5274mmo1). and 2OmL dichloromethane were added to a
5OmL round  bottom flask. Diisopropylethylesnine was
then added with stirring. Let stir one hour. Wash
reaction mixture with water, then dry over MgSO4.
Filter, and concentrate filtrate to dryness; 10 1.75g,
99%, 4.66mmol. 'H NMR (300 MHz, CDC13) S ppm,1.69 (m,
2 H),1.80 (in, 2 H), 3.20  (m, 1 H), 3.31 (m, 1 H),
3.41 (m, 2 H), 3.56 (m, I H), 4.94 (d,1 H), 6.94 (d, I
H), 7.45 (d, 11-1). 



lerr-butyl 3 -3- 3-amino-5-chloro-2-ibienv sulfoa 1
amino i erldine-l-earbo Iate  Tert-butyl (3S)-3- f
f(5-chloro-2-thienyl)suifonyl]en
ino}piperidine-l-carboxylate (Ig, 15 2.7330mmol) and
IOmL THE were added to a 25mL flask under dry
conditions and a nitrogen WO 20051066163
PCTIGB20041005400 - 118  atmosphere. Coo[ to -75C and
add n BuLi (2.5M, 2.19mL. 5.4660mmol) slowly dropwise.
Let  warm slowly to -20C. Slowly add
2,4,6-triisopropylbenzcnesulfonyl azide, as a solution
in 5rnL  dryTHF. at-20C. Let the reaction warm to room
temperature. Add 10mL water. Separate  organic layer
5vm aqueous layer. Extract aqueous layer with
dichloromethane, and combine 5 organic fractions. To
this add Hexadecyltri-n-butylphosphonium bromide
(.1387g, .2733mma1),  then Sodiumborohydride (.1199g,
3.I703mmol) in 5mL water slowly dropwise. Stir at room
temperature overnight. Extract reaction mixture with
ethyl acetate. Concentrate organic  washings. Separate
by normal phase MPLC; 0-50% B (A = Hexanes, B =
EtOAc),.2822g.  25.4%,1H NMR (300 MHz, DMSO-d6) S ppm
1.04 (m, 211), 1.38 (m, 11-1). 1.53 (m, 1 H),1.86 10
(s. 1 H). 2.45 (m, 1 H), 2.71 (m, l H), 3.42 (d, i H),
3.60 (m, 1 H), 5.89 (s, 2 H), 6.42 (s, 1 H).  7.55 (d,
1 H). rerr-butyl
(3S'1-3-If{34aminocarbonynam[no]-5-chloro-2-thienvilsu
lfonvDaminaT- piperidine-1-carboxylate. Tert-butyl
(3S)-3-([(3-amino-5-cclrloro-2 15
thienyl)sulfonyl]amino}piperidine-l-carboxylate (427.8
mg, 1.08 mmol) and 10 mL dry THE  were added to a dry
and nitrogen purged 25 ml, flask.
TYichloroacetylisocyanate (0.385 mL, 3.24  mmol, 3 eq)
was added dropwise via syringe with stirring. This
reaction mixture was stirred for  15 min, and then the
solvent was removed in vacua. Excess reagent was
removed under high  vacuum to give tert-butyl
(3S)-3-({[5-chloro-3-(([(Lrichloroacetyl)emino]rarbony
li amino)-2 20
thienyl}sulfonyl}amino)piperidine-l-carboxylete.
Dissolve residue in 5 mL methanol, then add  2M
ammonia in methanol (1.62 mL, 3.24 mmol, 3 eq.). Stir
30 minutes. Remove solvent in  vacuo. Purify with WLC
using a normal phase column, 50-100 % B (A=Hexanes,
B=Ethyl  Acetate), Product elutes at --90/oB. 248.2 mg
product obtained. 'H NMR (300 MHz, DMSO- d6) S ppm I22
(m, 2 H), 1.39 (m, 211),1.45 (s, 9 H), 1.71 (m, 1 H),
1.83 (m, 1 H), 2.82 (m, 2 H) 25 3.19 (m, l H), 3.73
(d, 1 H), 6.83 (s, I H), 8.42 (s, 2 H), 8.53 (s, 1 H).
&K-butyl 3- 3- aminocarhon amino -5- hen I-2-
thienyl}sulfonvl)aminolniperidine-i-carboxvlate.
Terl-butyl (3S)-3-[((3- 



[(aminocarbonyl)aminoj-5-chloro-2-thienyl)suIfonyl)ami
nojpiperidine-l-carboxylate (0.1156 g, 30 0.2634
mmol), phenylboronic acid (.0642g, .5267mmo1, 2 eq.),
cesium carbonate (0304 g, .7901 WO 20051(166163
PCTIGB2 0 0 410 0 510 0 - 119  mmol, 3 eq.), and
Tetrakis(triphenylphosphine)palladium(0) were added to
a nitrogen purged 25  mL round bottom flask equipped
with a magnetic stir bar. Add I mL water and 3 mL
dioxane.  Heat to 80C for 2 hr. Allow reaction to
cool. Remove aqueous layer. Concentrate organic  layer
and purify on MPLC with normal phase column. Run
solvent gradient from 60-70%B 5 (A=Hexanes, l3=Bthyl
Acetate). 20 mg isolated. 'H NMR (300 MHz, CDC13) S
ppm 1.35 (s, 9  H), 1.46 (m, 2 H), 1.62 (m, I H), 1.73
(in, 1 H), 3.10 (m, 2 H), 3.26 (m,1 H), 3.38 (m, 1 H),
3.72  (s, 1 H), 7.30 (m, 3 H), 7.53 (d, 2 H), 8.09 (s,
1 H), 8.33 (s, l H). ~1?henyl-3-ureido-thiophene-7
suIfonic grid (S) piperidiu- -ylamide rert-butyl
(3S)-3-[((3- 10
[(arninocarbouyl)amino]-5-phenyl-2-thienyl}
sulfonyl)arnino]piperidine-1-carboxylata (20 mg) was
stirred in 1 nL 4N HC1 in McCH for 2 houis, The
solvents were evaporated and the residue  was placed
under a high vacuum yielding the title compound, 15mg,
HCI salt. 'H NMR (300  MHz, DMSO-ds) b ppm 1.53 (m, 2
H), 1.79 (d. 2 H), 2.78 (q, 2 H), 3.13 (t, 2 H), 3.69
(m, 2 H),  6.79 (s, 213), 7.46 (in, 3 H), 7.67 (d, 2
H), 8.19 (s, 1 H), 8.49 (s, 1 H), &64 (s, I H), 8.77
(s, 2 H).  15 LCMS (ES. M+H-381). Example 249 was made
in an analogous manner utilizing 3-fluorophenyl
boronic acid in place of  the phenylboronic acid MS is
M+H unless noted. Ex.Compound NameMSH NMR (300 MHz;
d6-DMSt3; 8 ppm) unless No.otherwise noted
249-(3-Fluaro phenyl)-3-3991.53 (m, 2 H), 1.81 (d, 2
H), 2,79 (m, 2 H), 3.16 (t, 2 H),
ureido-thiaphene-2-.77 (s, 2 H), 7.31 (a, l H), 7.54
(m, 3 H), 8.21 (s, 1 H), onic acid (8)-.40 (s, 1 H),
8.49 (d, l H), 8.62 (m, 2 H) iperidin-3-ylamide 20 WO
20051066163 PCTIGS20041005400 -120 Example 250
5-Plneridin-l-vi-2-ureido-thionhene-3-rarboxvlie acid
(S)-pineridin-3-vlamide 



tert-but 1 3 -3- 2- aminocarboo amino -5- i
aridin-l-vl-3 5 thlen 1 carbon 1 amino i
eridine-l-carbo late. lert butyl (3S)-3-(((2-
[(aminocarbonyl)amino]-5-bromo-3-thienyl}carbonyl)amin
olpiperidine-l-carboxylate [prepared  as in Example
15] (0.5g, 1.12mmol) and 5mL DMF were added to a 25mL
flask .ImL  piperidine was then added, and the
reaction stirred at room temperature overnight. Water
was  then added to the reaction mixture to precipitate
the crude product, and this was filtered. The 10 solid
was purified by normal phase MPLC; gradient 30-70% B
(A = Hexaues, H = EtOAc), .24 1H N NR (300 MHz,
DMSD-6) S ppm 1.50 (m, 2 H), 1.63 (rn, 61-1), 1.88 (m,
2 H), 2.86  (q, 2 H), 3.00 (t, 4 Fl), 3.15 (d, 1 H),
3.26 (d, I H,) 4.17 (m, 113), 4.36 (s, 7 H), 6.57 (a,
11-1), 6.79  (s, 111), 7.97 (d, 1 H), 9.02 (m, 11.1),
9.16 (m, 111), 10.64 (s,1 H). LCMS (ES, M=H 452), 15
5-Pineridin-l-vl-2-u eeido-thiophene-3-carboxylic acid
(S)-piperidin-3-vlamide. tent-butyl
(3S)-3-[((2-[(aminorarbonyl)amino]-5-piperidin-1
yl-3-thienyl}carbonyl)eminojpiperidine-l- cerboxylate
(243.3mg, 0,53S8mmol) was dissolved in 3mL methanol.
4N HCI in dioxane (2mL)  was added, and the reaction
was stirred at room temperature for 2 hours. The
reaction was  concentrated in vacuo. The product was
put under high vacuum for several hours; 240.2mg, 20
0.6192mmal, IH NMR (300 MHz, DMSO-4) & ppm 1,50 (m, 2
H), 1.63 (m, 611),1.88 (rn, 2 f1),  2.86 (q, 2 H),
3.00 (t, 4 H), 3,15 (d. 1 Ii), 3.26 (d, l H,) 4.17 (m,
11x1), 4.36 (s, 7 H), 6.57 (s,1 B),  6.79 (8,111),
7.97 (d, 1 H), 9.02 (m, i 13), 9.16 (m, I H), 10.64
(s, 1 M. LCMS (ES, M+H=352). Example 251 25 2-Phen
1-5-ureido-thiazole-4-carbo lic acid Saxe nn-3- lamide
ethyl 3-nitriloalaninate. Tea stirred solution of
ethyl (2E)-cyano(hydroxyimino)acelate (10 g)  in H20
(30 nat.) and saturated aq. NaHCt7: (60 mL) was added
portion wise sodium dithionite  (35 g) over 10 mins.
The cloudy yellow solution was stirred for 30 mins at
it whereupon NaCl 30 was added and the resulting
slurry stirred for further 15 miss at rt. The mixture
was diluted with WO 20051066163 PCTI6B20041005400 -121
CH2CI2 and the aqueous phase was extracted with CH2Cia
(4x). The organic extracts dried  (MgSO4) and
evaporation gave the title compound as yellow oil (25%
yield) that was used  directly to the next step. 5
ethyl N-benzoyl-3-nitriloataninate. To a stirred
solution of ethyl 3-nit iloalaninate (1.14 g) in
CH2Cl2 (18 ml..) at OC were added BzCI (1.2 mL) and
Et3N (2,3 mL). The resulting cloudy  



orange solution was stored at it for 2h whereupon it
was diluted with EtOA.c and washed with  H2O, brine
and dried (MgSO4). Evaporation gave a dark brown oil
which was purified by Gilson  (5%-95% MeCN-H2O) to
give the title compound as pale yellow solid (55%
yield). LC/MS (ES,  10 M+T3=233). ethyl
5-amino-2-phenyl-1.3-thiazole-4-carboxylate. To a
stirred solution of ethyl N-benzoyl-3-
nitriloalaninate (1.0 g) in dry toluene (20 mL) was
added Lawesson's reagent (1.8 g) and the  resulting
mixture was heated to refhus for 24 It. The mixture
was diluted with EtOAc and the 15 organic extracts
were washed with H2O, brine and dried (MgSO4).
Evaporation of the solvents  gave a brown oil,
Purification by Gilson (54-95% MeCN-H2O) afforded the
title compound as  yellow solid (35%). LC/MS (ES,
M+H=249). ethyl 2-phenyl-5-f
iftricbloroacetvllaminotcarbonyl;
amino)-1,3-thiazole-4-carboxvlate To  20 a stirred
solution of ethyl
5-amino-2-phenyl-l,3-thiazole-4-carboxylate (50 mg) in
anhydrous Tf1F (1 mL) was added tricbloroacetyl
isocyanate (24 L) 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 (99% yield)
as a yellow solid. The product was used in  the next
step without any further purification. LC/MS (ES.
M+H=4 36). 25 tern-butyl
f3S1-3-Ht5-ffaminocarbonvllaminol-2-phenyl-1.3-thiazol
-4- yllcarbonyl)aminolazepane-l-carboxvlate. Toe
solution ofelhyl2-phenyl-5-
({[(trichloroacetyl)amino]carbonyl)emiro)-1,3-thiazole
-4-carboxylate (40 mg) in anhydrous  THE (2 mL) was
added vie cannula a solution of [Me1Ai end pert-butyl
(38)-3-aminoazepane-l 30 carboxylate] in THE
(preformed by the careful addition of Me3A1 (2.OM in
hexanes, 500 L) to a WO 20051066163 PCTIGB240111005400
-122 solution of ter[-butyl
(3S)-3-aminoazcpane-l-carboxylate in 5 ml. of THE at
0C and  subsequently stirring at it for 10 mins). The
resulting yellow solution was stirred at it for 10 k
The reaction mixture was cooled to 0C and a 10%
aqueous solution of Rochelle's salt was added  slowly
to quench the reaction. The mixture was partitioned
between E[OAc and H20, the  aqueous layer was
extracted with 13tOAc (3x) and the combined organic
extracts were washed  with H2O, brine and dried
(14504). Evaporation gave a pale yellow solid.
Purification by  Gilson (5%-95% H20/MeCN) gave the
title compound as yellow solid (50% yield), LC/MS (ES,



M+H60). 10 2-Phenyl-5-ureido4hiazole-4-carboxylic acid
(Sl-aaenam3-ylamide, A solution of tern-butyl
(3S)-3-[({5
-[(aminocarbonyl)amino]-2-phenyl-1,3-thiazol-4-yl}
carbonyl)amino]azepane-1- carboxylate (30 mg) in 4.ON
HC1 in 1, 4-dioxane (3 niL) was stirred for 30 rains
at A. The cloudy  solution was diluted with dry
methanol and the solvents were removed under vacuum.
The  residue was dissolved in H2O and placed in a
lyephilizer to yield the title compound as white 15
solid (quantitetive yield). rH NMR (300 MU;, DMSO-Q S
ppm 0.85 - IN (m, 6 H) 2.84 - 3.21
(m,3H)3.72-3.9.8(m,lH)4,10-4.58(m,1H)7.26-7.50(m.3H)7.
81-7.95(m,2H)8.23  (d, .&85 Hz, 1 H); LCJMS (ES,
M+H=361). Example 252 20
2-Methyl-5-ureido-thiazule-4-carboxylic acid
azenan-3-ylamide ethyl
5-amino-2-methyl-1.3-thiazole-4-carhoxy_late. To a
stirred solution of ethyl N-acetyl-3- nitriloelaninate
(1.0 eq) in dry toluene (40 mL) was added Lawesson's
reagent (0.5 eq) and the  resulting mixture was heated
to reflex for 24 h. The mixture was diluted with EtOAc
and the 25 organic extracts were washed with Ha0,
brine and dried (MgSO4). Evaporation of the solvents
gave e. brown oil, Purification by Gilson (5%-95%
McCld H20) afforded the title compound as  yellow
solid (50%). LCM1S (ES, M+H=187). WO 20051066163
PCT/6B2004/04S400 -123 ethyl 2-meth1-5 trichloroace 1
amine carbon 1 amino 13-thiazole-4-curb late To  a
stirred solution of ethyl
5-amino-2-methyl-1.3-thiazole-4-carboxylate (I equiv)
in anhydrous  THE (10 mL) was added trichloroacety1
isocyanate (1 eq) slowly over a period of 5 min. After
the addition was complete, a precipitate formed and
the reaction stirred for an additional lb. The 5
desired product was obtained by filtration (99% yield)
as a yellow solid, The product was used in  the next
step without any further purification. LC/MS (ES.
M+H=374). tern-butyl
(3S)-3-I(E5-f(aminocarbonvl)aminol-2-methvl-I,3-thiazo
l4- yllrarbonvl)aminolaxepane-Z-carhoxylate. To a
solution of ethyl 2-methyl-5-  10
(([(trichloroacetyl)amino]carbonyl}amino)-1,3-thiazole
-4-carboxylate (1 eq) in anhydrous THE  (20 mL) was
added via canaula a solution of [MeAl and
(35)-3-aminoazepane-l-carboxylate] in  THE (preformed
by the careful addition of Me3AI (2.OM in hexanes, 4
eq) to a solution of (35)-3-
eminvazepane-I-carboxylate (4 eq) in 25 mL of THE at
O-C and subsequently stirring at it for 10  



mius). The resulting yellow solution was stirred at rt
fnr 10 h. The reaction mixture was cooled 15 to 0C and
a 10% aqueous solution of Rochelle's salt was added
slowly to quench the reaction.  The mixture was
partitioned between EtOAc and HzO, the aqueous layer
was extracted with  EtOAc (3x) and the combined
organic extracts were washed with 1:iz0, brine and
dried (MgSO4).  Evaporation gave a pale yellow solid,
Purification by Gilson (5%-95% H201MeCN) gave the
title compound as yellow solid (50% yield), LC/MS (ES,
M+H=398). 20 2-Methyl-5-ureido-thiazole--carboxylic
acid azepan-3-vlamfde; A solution of tert-butyl
(3S)-3-[({5-[(aminocarbonyl)amino]-2-methyl-l,3-thiazo
l-4 yl)carbonyl)amino]azepane-l- carboxylate (1 cq) in
4. ON HCl in 1, 4-dioxane (20 mL) was stirred for 30
suns at rt. The cloudy  solution was diluted with dry
methanol and the solvents wereremoved under vacuum.
The 25 residue was dissolved in H2O and placed in a
lyopholizer to yield the title compound as white
solid (quantitative yield). 'HNMR (d6-DMSO, 300 MHz) S
ppm 0.B0 -2.00 (m, 6R) 2.48 (s,  3H) 2.78 - 3.16 (in,
3 H) 3.70-4.20 (m, 2 H). LC/MS (ES, M+H 298). WO
20051066163 -124 PCTIG13200-LI0O5a00 Example 253 was
made in an analogous manner as Example 252 using the
appropriate starting  materials. MS is M+H unless
noted. Ex.Compound NameMSR NMR (300 M z; ds DMSO; S
ppm) unless No.otherwise noted
253p-Tolyl-5-ureido-360IN (s, 3 H) 2.94 - 3.26 (m,
411) 3.72 - 3.98 (nn, I thiazole4-carboxylic
acid.20-4.58 (m, I H) 7.36 (d,2 H) 7.95 (d, 21-1) 8.23
S)-piperidin-3-ylarnided, I H) Example 254 5
2-Phenyl-5-ureido-oxazale-4-carboxvife acid
[S)-niperldin-3-vlamide ethyl
5-amino-2-phenyl-1,3-oxazole-4-earboxvlate. To a
stirred solution of ethyl N-benzoyl-3- uihiloalaninate
(1.0 g) in dry dioxune (20 mL) was added a solution of
HCl in dioxane (4.0 Nt, 20  mL) and the resulting
mixture was heated to reflux for 10 h. Evaporation of
the solvent gave the  10 desired product as white
solid; LC/MS(ES,M+H=233).
etbvl2-phenyl-s-(fl(trichloroacetvl)aminolcarbanyllami
no)-l3-oxaxole-4-earboxylate. To  



a stirred solution of ethyl
5-amino-2-phenyl-1,3-oxazole-4-carboxylate (300 mg,
1.29 min 1) in  anhydrous THE (2.6 mL) was added
trichloroacetyl isocyanate (153 4, 1.29 mmol) slowly
over 15 a period of 5 min. After the addition was
complete, a precipitate formed and the reaction
stirred  for an additional lh. The desired product was
obtained by filtration (99% yield) as a yellow  solid.
The product was used in the next step without any
further purification LC/MS (6S,  M+Hr421). 20
ten-butyl -3 5- aminocarbon amno -2- hen l-1
-oxazol-4- yllcarbonvl)aminolnlneridinwl-carboxylate.
To a solution of ethyl 2-phenyl-5-
(([(trichloroacetyl)amino]carbonyl]
amino)-1,3-oxazole-4-carboxylate (320 mg, 12 mmol) in
anhydrous THE (10 mL) was added via cannnla a solution
of [Me3Al and tert-butyl (35)-3-
aminopiperidine-1-carboxylate] in TIFF (preformed by
the careful addition of Me3AI (2.0M in WO 20051066163
PCTIGB2(1IN100.W0 -125 hexanes, 6.2 mL, 123 mmol) to a
solution of test butyl
(3S)-3-aminopiperidine-l-carboxylate  (1.29g. 6.45
mmol) in 20 mL of THE at 0C and subsequently stirring
at rt for 10 mills). The  resulting yellow solution
was stirred at it for 10 h. The reaction mixture was
cooled to O'C and a  10% aqueous solution of
Rochelle's salt was added slowly to quench the
reaction. The mixture 5 was partitioned between EIOAc
and H20, the aqueous layer was extracted with $IOAc
(3x) and  the combined organic extracts were washed
with H20, brine and dried (MgS04). Evaporation  gave a
pale yellow solid. Purification by Gilson (5%-95%
I-T2OIMeCN) gave the tide compound  as yellow solid
(50% yield). LCIMS (ES, M+H=460). 10 2-Phen
l-5-ureido-oxnzole-4-carbo lic acid i eridin-3-
lnmide. A solution ofrerr- butyl
(3S)-3-[((5-[(aminocarbonyl)amino]-2-phenyl-1,3-oxaxol
-4-yl)carbonyl)amino)piperidine- 1-carboxylate (20 mg)
in 4.ON HCl in 1, 4-dioxane (3 naL) was stirred for 30
mills at it, The  cloudy solution was diluted with dry
methanol and the solvents were removed under vacuum.
The residue was dissolved in k120 and placed in a
Iyophilizer to yield the title compound as white 15
solid (quantitative yield). 1H NMR (300 MHz, DMSO-d6)
1.50 -1.70 (m, 2 H) 1.80 - 2.03 (m, 2  H) 3,04- 3.40
(m, 5 H) 7.10-7.65 (m, 5 H). LCIMS (ES, M+H=329). 20
Example 255 12-Fluoro-4- 4- i eridin-3- lcnrbamo
-5-ureido-thin hen-2 l - hen I -carbamic  



acid ethyl ester tern-butyl
(3S)-3-(4[2-[(aminocarbonvl)aminol-5-(4.4.5
5-tetramethvl-1.3.2-dioxnborolen-2- 3-thlen 1 carbon l
amino i eridine-l-carbo late. tart-butyl (3,S)-3-[({2
[(aminocarbonyl)amino]-5-bromo-3-thienyl}
carbonyl)amino]piperidine-l-car'boxylate [prepared  25
as in Example 15] (2.0 g, 4.474 mmol), was added to
pinacal diborone (1.7 g, 6.711 mmol),  Na2CO3 (1.42 g,
13.422 mmol), NaX (738.2 mg, 4.921 mmol), Cul (25 nag,
cat), and PdC12(dppf)  (100 mg,, 0.134 mmol) into a
reaction flask. The solids were dispersed in 60 ml of
anhydrous  MeOH and 2 ml of anhydrous acetone,
degassed under vacuum, then flushed with nitrogen. The
reaction was heated at 60C for 30 mins. LC-MS showed
-31% ofboronic acid, --13% of WO 20051066163
PCT/GB2004/00540O -126 debrominated compound. -51% of
boronate, and 5% of a dimer. Then the reaction was
cooled to  room temperature, filtered, and evaporated
to give 3.2 g of the product as a light green powder.
tart-butyl f3S13- 2r amlaocarbon amino -5- 4 ctho
carbon 1 amine -3 5
fluorophenyl}-3-thienVllCarbonvllaminolnlneridine-l-ca
rbox-date. rent-butyl (3S)-3-({[2-
[(aminacarbonyl)amino}-5-(4,4,5,5-tettarnethyl-1,3,2-d
iexaborelm-2-yl)-3-
thienyl]carbonyl}amino)piperidine-l-carboxylete
(800mg. effective <450 mg, 0.91 mmoi), Ethyl
(4-bromo-4-Fluorophenyl) carbamate (393 mg, 1.5
rnmol), Cs2CO3 (1.3 g, 4.0 mmol), and  Pd(PPh3)4 (70
mg. 0,06 mmol) were dispersed in dioxane (4 ml), and
water (1 ml) to a reaction 10 vial. The reaction vial
was degassed under vacuum and replenished with
nitrogen followed by  heating to 130C for 2 hr. The
reaction mixture was cooled tort and concentrated in
vacuo. The  residue was dissolved in DMSO, filtered,
and then purified by LCPrep Chromatography to give
the title compound (79 mg). 15 42-k'luoro-4-14(U
-nineridia-3
vlrarbamovil-5-ureido-thionhen-2-vil-nhenvll-earhamic
acid ethyl ester. fart-butyl
(35)-3-{[(2-[(aminocarbonyl)amino]-5-(4-((ethoxycarban
yl)amino]-
3-fluorophenyl)-3-Ihienyl)carbonyl]amino}piperidine-1-
carboxylate (79 mg, mmol) was  dissolved in 2 ml
ofMeOH, and charged wilh 2 ml of 4N HC11Dioxane, The
reaction mixture  was stirred for 3 hours,
concentrated in vacuo, and purified by ? to yield the
title compound (65.0 20 mg, 13% (3 steps)). IH NMR
(d6-DMSO); 10.91 (s, 1B), 9.37 (s, 111), 9.21 (s, 1H),
9.09 (s, 114),  8.31 (d. 1H), 8.01 (s, 1H), 7.65 (t,
1H), 7.38 (d. 1H), 7.31 (d. 1H), 7.04 (br.21-1), 4.21
(s, 1H),  4.12 (q, 2H), 3.17 (d, 211), 2.95 (m, 211),
1.91 (d, 2H), 1.69 (m, 2H), 1.24 (t, 3H). LCMS (ES,  



M+H=450). 25 The following examples 256-253 in the
table below were prepared using analogous methodology
to example 255 using the appropriate starting
materials. MS is M+H unless noted. WO 20051066163 -
127  PCTICB2004/005-[00 ExMSH NMR (300 Mliz; d6-DMSO;
5 ppm) unless No.Compound Name therwise noted o
256-(4-Acctyl-phenyl)-2-38710.99 (s, 1R), 9.24 (s.
1R), 9.09 (s, IH), 8.45 (d, 111), eido-tbiophene 3-.23
(s, 111), 7.99 (d, 211), 7.71 (d, 211), 7.10 (br, 211)
, carboxylic acid (S)-piperidin-.23 (s, 111), 3.30 (d,
II1), 3.14 (d, IH), 2.94 (m, 211), ylamide.58 (s, 3H),
1.93 (d, 213), 1.67 (m, 211),
257(2.6-Difluoro-4-[4-((S)-46810.95 (s, IH), 928 (s,
18), 9.14 (s, 211), 8.43 (d, IH),
iperidin-3-ylcarbamoyl)-5-8.22 (s, II1), 7.59 (m,
111), 7.31 (d, 211), 7.13 (br, 11),
ni~eido-thicphen-2-yl]-.25 (s, 111), 4.09 (q, 2R),
3.13 (d, 2l1), 2.96 (m, 2R), heayl)-carbamic aridethyl
1.92 (d, 211), 1.67 (m, 2M. 112 (t, 311). y" icr  :
258-(4-Amino-3,5-difluoro-39610.84 (s, 111), 9.06 (s,
111), 8.96 (s, IH), 8.18(d, 111),
enyl)-2-ureido-thiophene...77 (s, 111), 7.09 (d, 211),
6.97 (d, 111), 4.17 (s, 111), 4.14 carboxylic acid
(S)-m, IH), 3.17 (m, 211), 2,89 (m, 211), 1.91 (d,
21-1),1.64 iperidin-3-ylamidem, 211), 5 Example 259
2-((Amino-[(El-toluene-4-sulfonyliminol-methyl}-amino)
.5-nhenylthlophene-3-carboxylic 



acid (51-piperldln-3-vlamzdc N- 1-Amino-l-meth lsulfan
1-meth- vlidene -4-meth l-henzenesuifonamide. A
solution  of
N-(Bis-methylsulfanyl-methylene)-4-methyl-benzenesulfo
namide (500 mg, 1.8 mmol) in dry  acetonitrilc (30 mL)
was purged with ammonia gas at 0C for 2 h. Upon
warming up the solution  10 to room temperature, the
desired product precipilated and collected by
ItraLion,
f{Amino-l(E)-toluene-4-sulfonyllmfnol-methyl}-amino
-5-nhenvlthionhene-3-carboxylic  acid
(ShRipmridin-3-TIamide. To a solution of tort-butyl
(35)-3-[((2-[(aminocarbonyl)amiao]-
5-phenyl-3-thienyl)
carbony!]emino]piperidine-1-carboxylate [as prepared
in Example 15] (95 15 mg, 0.23 mmol) in NW (1.1 mL)
was addedN-[I-Amino-1 methylsulfanyl-meth-(&)-ylidene]
WO 2005/066 t 63 - 128  PCTIGB2004l005400
4-methyl-benzenesulfbnamide (57.5 mg, 0.23 mmol) and
the resulting solution was heated at  160C for 24 h.
The resulting dark solution was diluted with EtOAc and
l-IzO. The organic layer  was washed with H20, brine
and dried (MgSO4). Evaporation afforded a dark residue
that was  purified by Gilson HPLC (MeCN-H20 5%95%) to
afford the title compound (7% yield) 5 Example 260 was
prepared in a similar manner using
N-[1-Amino-1-methylsulfanyl-
meth-(E)-ylidene]-cyanamide. MS is M+H unless noted.
FaxH NMR (300 MHz; d6-DMSO; 6 ppm) unless Compound
NameMS No.otherwise noted { [(E)-anvno(cyauoimino)-
meth-5-phenyl-N-1.14 -1.94 (m, 413) 2.55 - 2.87 (m, 2
H) 3.73 - 4.10 260369
[(3R)-piperidia-3-yl]thiophene-m, 3 H) 6.74 - 7.79 (m,
7 H) -carboxamidc- fxa mke 261 10 5-Phenvl-2 - azin-2-
l-ureido -thin heue-3-carbox tic acid S an-3- ]amide
nvrazlne-2-carbohydrazide To a stirred solution of
methyl pyrezine-2-carboxylate (11.1 g, 80  mm 1) in
140 mL of rtOU was added hydrazine hydrate (15.6 mL,
320 malol). The resultant  



solution was heated to reflux for 2h. The solvent was
removed under reduced pressure and dried 15 under high
vacuum to yield the title amide (11.1 g, 100%) as a
white solid. The product was used  in subsequent steps
without purification. tH NMR (d6-DMSO S 10, 1, br s,
IH; S 9.12, d, IH; S  8.83, d, 1H; ii 8.70, dd, 1H; 6
4.64. br s, 211), LCIMS (APCI, ES, M+H=139).
nvrazine-2-carbonyl aside. pyrazine-2-carbohydrazide
(11.1 g, 80 mmol) was dissolved in 140  20 mL of water
and charged with 6N HCl (13.3 mL, 80 mmol) and cooled
to 0C, To the stirred reaction mixture was added a
solution of sodium nitrite (8.3 g, 120 mmol) in 80 mL
of wafer 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 NaHCO2 and then extracted with WO 2005/066163
PCTIGB20041005400 - 129  CHCIj (3x). The pooled
organic fractions were dried over Na2504, filtered,
concentrated and - dried under high vacuum overnight
to yield 2.5 g (21%) the title acyl azide. The product
was  used in subsequent steps without purification. 'H
NMR (d6-DMSO S 9.30, d, 11-I; 5 9.03, d, 1H;  8 8.90,
dd, I11). 5 her!-bu I -3- 5 hen I-2 axin-Z- !amino
carbon i amino 3-
thienvllcarbonl]aminolaztuane-l-carboxvlate.
Asolutionof en-butyl(35)-3-([(2-amino-5-
phenyl-3-thienyl)catbonyl]amino}azepane-1-carboxylate
(prepared as in Example 1] (0.71 g, 1.7  uunol) and
pyrazine-2-carbonyl azide (0.5 g, 3.4 moral) in 20 raL
of anhydrous DME was 10 refluxed for 2h. The solvent
was removed under reduced pressure and the crude
product was  purified using 1SCO MPLC (40-60%
ELOAclhexanes) to give the title 0-45 g (50%) compound
as  a light yellow solid. 'H NMR (d6-DMSO 5 12.6, br
s, 0.5H; S 12.5, br s, 0.5H; S 10.94, s, 0511;  81092,
s,0513;88.93.s,0.511;6 8.90.s,0.511;88.34,d, 111;
88.30, t, 111; 58.09, d, 0.511;8  7.94,d,0.5H;
87.91,s,0.511;6 7.82,s,0.5H;67.60,d, 211;87.43,t,211;
37.29,1, IH;64.27, 15 in, 0.5H; S 4.19. m, 0.511; S
3.69, in, 111; 3 3.45, in, 111; 8 3.20. m, 2H; 81.79,
in, 3H; S 1.60, m,  2I-I; 6 1.43, s, 4,511; 61.38,
s+m, 5.511), LCIMS (APCI, ES, M+H=537). 5
Phenvl-243-nvrezln-2-vl-ureidol-thionhene-3-carborylic
acid (S)-azepan-3-ylamide. To a  shirred solution of
lerl-butyl
(35)-3-{[(5-phenyl-2-{[(pyrazin-2-ylamino)carbonyl]ami
no) -3 20 thienyl)carbonyl]amino)azepane-l-cerboxylate
(0.45 g, 0.84 mmol) in 10 ml, of McOli is added  



10 mL (40 mmol) of 4.0 N HCl in dioxane. The solution
was stirred at room temperature for 4h  and then
concentrated under vacuum. The residue was partially
recrystallized by triturating in  refluxiug 2-propanol
to yield the Title compound are a light orange solid
(0.30 g, 75%). 'H NMR  (d6-DMSO S 12.6, br s, 1H;
810.9, s, 111; 5 9.49, br s, 1H; 8 9.20, br s, 1H; S
B.88, s, 111; S 8.5 1, 25 d. I H; 8 8.16, dd, 111;
68.30, d, IH;S8.07,s, 113; 67.62, d, 2H; 67,43, t, 2H;
67.29, t, 111;8  4.42, in, 111; 8 3.33, m, 111; b
3.23, m, 211; 8 3. 10, m, 1N; 8 102, m, 111; S 1,86,
in, 411; S 1,62,  in, 111;), LCIMS (APCI, ES,M+H=437).
WO 20051066163 PCTI6B20041005100 -130 Example 262
5-Phenyl-2-(3-pyraxln
2-vl-ureido)-thionhene-3-carboxylic acid
(S)-nlnerldtn-3-vlamide tart-butyl
(3S1-3-{f(2-amino-5-phenvl-3-thhenyl)carbonyllaminolni
neridine-1-carboxylate. 5 To a stirred solution of
2-amino-5-phenylthiophene-3-carboxylic acid [prepared
as in Example 1]  (6.2 g, 28.3 mmol) in 40 mL of
anhydrous DMF is added
(S)-3Amino-ar_epane-l-carboxylic acid  tert-butyl
ester (6.2 g, 25.3 mmol) and BOP (18.8 g, 42,4 mmol).
The reaction mixture was  stirred overnight at room
temperature. The solution was diluted with water and
EtOAc. The  organic layer was separated and set aside.
The remaining aqueous layer was extracted with 10
EtOAc (2x) and then the combined organic extracts were
pooled and washed with brine. The  resultant EtOAc
solution was dried over Na2304, filtered, and
concentrated under vacuum to  yield a brown solid.
Purification was performed by flash Bic tap MPLC
(SiO2, 33%  EtOAclhexanes) to give 5.0 g (44%) an
off-white solid. TH NMH (d6-DMSO S 7.64, s, 1H 8
7.49,brs,2H; 57.47, d, 1H; 57.40, t, 2H; 67.35,t,2HH
57.17,1, 111; S3.74,m,211; 32.79, m, 15 2H; S 1.88, m,
1H; S 1.74, in, IH; S 1.44, m, 311; S 1.39, s, 911),
LCIMS (APCI, ES, M+11-402). tent-butyl
(3S)-3-{[(S-phenvl-Z-ff(nvraztn-2-vlamino)carbonv11atn
lnol-3-
tlrienvl)carbonvllaminolpinerldine-1-carboxvllft. A
solution oftent--butyl (3S-3-{[(2-ami-no-
5-phenyl-3-thienyl)carbonyl]amino)piperidine-l-carboxy
late (2.0 g, 5 mmol) and pyrazine-2 20 carbonyl aside
(1.5 g, 10 mmol) in 20 mL of anhydrous DME was
refluxed for 2h. The solvent  was removed uuider
reduced pressure and the crude product was purified
using ISCO MPLC (40- 60% EtOAcc/hexanes) to give the
title 2.0 g (77%) compound as a light yellow solid lH
Nb%  (d6-DMSO 5 12.5, br s, I1I; S 10.95, s, 1H; S
8.93, s, 1H; S 8.36, m, 1H; 8 83 1, d, 1 H; S 8.01, br
s, 1H; 6 7.90, s, 111; S 7.61, d, 211; S 7A4, t, 21-I;
6 719, t, 111; 6 3.74, in, 2H; S 2.83, in, 2H; S 



25 1. 93, m, I11; S 1.77, m, 1114 1.57. m, 1H; S 1.
47, in, 2H; 5 1,39, s, 9H), LCIMS (APCI, ES,
M+H=523). WO 20051066163 PCTIGB200-111105400 - 131
5-Phenyl-2-(3-nvrazin-2-yl-ureido)-thlonhene-3-carboxy
lic acid (S)-piperidin-3-vlamide. To  a stirred
solution of tent-butyl (35)-3-{[(5
phenyl-2-{[(pyrazin-2-ylamino)carbonyl]amino)-3-
thienyl)carbonyl]amino)piperidino-l-carboxylate (2.0
g, 3.8 mmol) in 20 mL of McOH is added  20 mL (80
mmol) of 4.0 N HCl in dioxane. The solution was
stirred at room temperature for 4h 5 and then
concentraled under vacuum. The residue was partially
recrystallized by triturating in  refluxing 2-propanol
to yield the title compound are a lightly colored
solid (1.6 g. 92%). 1H  NMR (d6-DMSO S 12.58, br s,
111; S 10.96. s, IH; 6 9.35. br s, IH; 6 9.12, br s,
1H; S 8.99, s,  111; 6 S.52, d, 1H; 6 8.3 4, m, IH; 6
8.31. m, 1H. 8 8.15, s, 11.1; 6 7.64. d, 2H; S 7,43,
t, 2H; S 7.29,  t, 111; S 4.3 1, in, 113; 6 3.33. m,
IH; 8 3.15. in, IH; S 2.96, m, 2H; 61.95, in, 2H;
81.71, in, 211),  ID LCIMS (APCO, ES, M+H=423).
Example 263 was synthesized in a similar manner as
Example 262 using the appropriate  starting materials.
MS is M+H unless noted Ex. Compound NameMSH NIVIR (300
MB'z; ds DMSO; 8 ppm) unless otherwise No.noted
(4-Chlaro-phenyl)-3-1.51- 1.79 (m, 211) 1.78 -1.97 (m,
2 H) 2.66 - 2.92 (m, 2 3-pyrazin-2-yl-ureido)-3.58
-3.81 (in, I H)3.96-4.32 (ra 1 H)4,93 - 5.23 (m , ,
263iophene2-carboxylic4581 H) 7.20 (s, l H) 7.49
(d..7=8A8 Hz, 4 H) 7.65 (d, ,7=8.40 id
(S)-piperidin-3-, 2 H) 7.76 (d, .1=8.40 Hz, 2 H) 8.17
(d, T---7.54 Hz, I H) lamide.21 (d, T=2.64 Hz, 1 H)
8.24 - 8.28 (m, 2 H) 15 WO 201151066163
PCTICB20041005400 -132 Claims: 



1. A compound of formula (I) 5 m wherein- Xis selected
from NH, S and O;  * is selected from CH or N,' 10 R'
is selected from cyano, isocyano, C14alkyl, -NR11R'2,
Clasalkoxy, C2-6alkenyl, C2.  6alkynyl, cycloalkyl,
cycloallcenyl, aryl, and heterocyclyl, provided R' is
not thienyl; and wherein  R' maybe optionally
substituted on one or more carbon atoms by one or more
R9; and wherein if  said R' contains an -NH- moiety,
the nitrogen of said moiety may be optionally
substituted by a  group selected from Rl; 15 R2 and R3
are each independently selected from -C(-O)NR6R7, -q
JNR16R17  -NHC(O)NHR4. and NHC{=1VR)NH2; RQ is
selected from H. O11, -NRl'R12, benzyl, C1lkoxy,
cycloalkyl, cylcoalkenyl, aryl,  heterocyclyl,
rnercapto, CHO, -COaryl, -CO(Ci-6alkyl), -CONR30R31,
-CO2(Ci-6alkyl), -CO2aryl ,  -CO1NR30R31, -Salkyl.
-S0(Ci41Ikyl), -SO2(Ct4alkyl), -Saryl, SOaryl,
-SOaaryl,-S0 NR3R31, 20 and -(C1.alkyl)S02 NR30R3'
wherein R" may be optionally substituted on one or
more carbon  atoms by one or more Rj5; and wherein if
said heterocyclyl contains a NH- moiety, the nitrogen
may be optionally substituted by a group selected from
R'4; R6 and R7 are each independently selected from H.
OH, OCH3, Cl_6alkoxy, -NH2, - NflCH3, -N(CH3)2,
(C,-3alkyl)NRl'Rj2, -CH2CH2OH, cycloalkyl, and a 5, 6,
or 7-membered  25 heterocyclyl ring containing at
least one nitrogen atom, provided R6 and R7 are not
both H; alternatively R6 and R7 taken together with
the N to which they are attached form a heterocyclic
ring; wherein R6 and R7 independently of each other
may be optionally substituted on one or WO 20051066163
-133 PCTIGB2004/1105-[00 more carbon atoms by one or
more R18; and wherein if said heterocyclyl contains a
-NH- moiety,  the nitrogen of said moiety may be
optionally substituted by a group selected from R19;
Rs is selected from cyan, isocyano, -SO2(C1.6alkyl),
-SOraryl; -SO2cycloalkyl, - SO2cycloalkenyl,
-SO2hetemcyclyl, and CF3; wherein BY maybe optionally
substituted on one or  



5 more carbon atoms by one or more R23; R9. RI I, R,s
Rea RV and R33 are each independently selected from
halogen, nitro,  -NR3R31  c3'ano, isocYano C1_6alk7'I,
Cz-6alkenY1. Cx.6all4'nyl. a1}'1, cYcloalkY1,
heteroc7'clYI,  hydroxy, keto(rO), -O(C1.6elkyl),
-Oaryl, -OCOalkyl, -NECHO, -N(CI.4alkyl)CHo, -NHCONR
R31, -N(Ct-6alky CONR70R31, -NHCOal cyl,
-NHCO2(Ct~alky1); -NHCO2H, -N(C1_  10
6aikyl)CO(Cl.alicyl), -NHSO2(C,_salkyl), carboxy,
-amidino, -CHO. -CON13R71, -CO(Cl- 6alkyl),
-COheterocyclyl, -COcyeloalkyl, -CO2H,
-C02(C1.6alkyl), -CO,(aryl), -COz(NR30Rs')  mercapto,
-S(C1.6alkyl), -SO(CI.6alkyl), -SO2(C1.alkyl),
-SO2NR36R3'; Wherein R9, R13, R18, 0,  R24 and R33
independently of each other may be optionally
substituted on carbon by one or more  Rep and on
nitrogen of any moiety that contains an NH or NH2 by
R21; 15 R10, R1-0, R19, e and R34 are each
independently selected from halogen, nitro,  -NR3R31
cyan, isocyano, C,~alkyl, Cx4aIkenyl, C2.6alkynyl,
aryl, cycloalkyl, helerocyclyl,  hydroxyr, kelo(=O),
-O(C1_saiky1), -Oaryl, -OCOelkyl, -NHCHO,
-N(Ci-alky1)CHO,  -NHCONR30R71, -N(C14alkyl)CONR30R71,
-NHCOalkyl, -NHCO2(Ci_6alkyl): NHCO2li, -N(C1-
6alkyl)CO(Cl.aWyl), -NHSO2(C,.6aTkyl), carboxy,
-amidino, -CHO, -CONRa6R31, -CO(CI. 20 6alkyl),
-COhetcracyclyl, -COcycloalkyl, -CO2H,
-CO2(C,~aalkyl), -CO2(aryl), -CO2(NR70R31),  meruapto,
-S(Ct4alkyl), -SO(Cl_6alkyl), -SO2(C,_salkyl),
-SO2NR30Ra,; wherein R10, R14, R19, Res  and e
independently of each other may be optionally
substituted on carbon by one or more R22  and on
nitrogen of any moiety that contains an NH or NH2 by
R23 ; R11 and R12 are independently selected from H,
Ci alkyl, cycloalkyl, aryl, heterocyclyl;  25
elternatively Rl t and R12 taken together with the N
to which they are attached forma heterocyclic  ring;
wherein R11 and R12 independently of each other may be
optionally substituted on carbon by  one or more R731
and wherein if said heterocyclyl contains a -NH-
moiety, the nitrogen of said  moiety mey be optionally
substituted by a group selected from R74; WO
20051066163 PCTIGS20041005-100 -134 R1' andR17 are
each independently selected from H, OH, OCH3,
C14alkoxy, NH2,  NHCH3, N(CH3)7-, (Ci-3alkyl)NR' "R12.
-CHZCHsOH, cycloalkyl. aryl, or a 5.6 or 7-membered
heterocyclyl ring containing at least one nitrogen
atom, provided R16 and R17 are not both H;
alternatively R1G and R'7 Laken together with the N to
which they are attached form an optionally 5
substituted heterocyclic ring, wherein R16 and RI3
independently of each other maybe optionally  



substituted on one or more carbon atoms by one or more
R2-0; and wherein if said heterocycly!  contains an
-NH- moiety, the nitrogen of said moiety may be
optionally substituted by a group  selected from e;
R20, R2z and R32 are each independently selected from
halogen, nitro, 10 Nn3OR31, cyan, isocyano, Cr-Grlkyl,
C2,6alkcnyl, C2_6alkynyl, aryl, cycloalkyl,
heterocyclyl,  bydroxy, keto(QO), -O(Clalkyl), -Daryl,
-OCOallryl, -NHCHO, -N(Ctoalkyl)CHO,  NHCONR30R31,
-N(CI_6a1ky1)CONR3R31. -NHCOalkyl, -NHCO2(Ci_6alkyl);
NHCO L, -N(Ci_  6alkyl)CO(Cr_6alky1).
-NHSO2(C1.6alkyl), carboxy, -amidino, -CHO,
-CONR30R3', -CO(Ct.  saikyl), -COheteracyclyl,
COcycloalkyl, -CO2I3, -CO2(Ci aUcy1), -C02(aryl),
-C02(NR30&'), 15 mercapto, -S(C I _6alkyl), -SO(C,
6alkyl). -S02(CI_6alkyl), -SO2NR30ft31; wherein R20,
R21 and R32  independently of each-other maybe
optionally substituted on carbon by one or more R26
and on  nitrogen of any moiety that contains an NH or
NH2 by R?7; R21 R23 and R5 are each independently
selected from halogen, nitro, -NR30R31, cyan o,
Cj.alkyl, C2ilkenyl. C24alkynyl, aryl, cycloalkyl,
hetervcyalyl,  20 hydroxy, keto(= O), -O(Cigalkyl),
-Oaryl, -OCOallryl, -NHCHO, -N(C14allryl)CHO,
NHCONR10R1', N(ClaRlkyl)CONR30R11, NHCOalkyl, NHCO2(Ci
lkyl); NHCO2H, N(Cr- 6alkyl)CO(Cr-6alkyl),
-NHSO2(Ci_ealkyl), carboxy, -amidino, -CHO,
-CONR10R3t, -CO(C1- 6alkyl), -COheterocyctyl,
-COcycloalkyl, -CO2H, -CO2(Cr-alkyl), -C02(aryl),
2(NR70R31),  mercapto, -S(Cr-6$1kyl), -SO (C I
-6alkyl). -S02(CI4allryl), -SO2NR3R3 ; wherein R21,
R23 and R35 25 independently of each other may be
optionally substituted on carbon by one or more R26
and on  nitrogen of any moiety that contains an NH by
0 ; R26 and Ras are each independently selected from
halogen, nitro, -WOO, cyano, isocyano, C1.6alkyl, C2.
alkenyl, C2-6alkynyl, aryl, cycloalkyl, heterocyclyl,
hydroxy, keto(=O). -O(Cj4alkyyl), -Oaryl, -OCOalkyl,
-NHCIIO, -N(Cr.6ausyl)CF{O, WO 2003/066163
PCTIGB20041005400 -135 -NHCONR30R31,
N(Cj4alkyl)CONR'QR31. NHCOalkyl NHCOa(C1.6alkyl);
-NHCO2H, -N(C1.  6alkyl)CO(C1.6allry1), -NHS
O2(Cj4alkyl), carboxy, -amidino, -CHO, -CONR3DR3j,
-CO(C1- &alkyl). -COheterocyclyl, -CC ycloaLkyl,
-C02H, -CO2(Ci alkyl). -CO2(aryl), -'COs(N& R31},
mercapto. -S(C1.6alkyl), -SO(Cl4alkyl),
-SO2(Ci-6alkyt), -SO2NR30R31; 5 R7 and e are each
independently selected from halogen, nitro, -NR10it',
cyan,  



isocyano, Ci.alkyl, C24alkenyl, C2.6alkynyII, aryl,
cycloalkyl, heterocyclyl, hydroxy, keto(=0),
-O(Ci~alkyI), -Oaryl, -OCOalkyl, -NHCHO,
-N(CI.6alkyl)CHO, -NHCONR30R31  N(C,.6alky1)CONRSOR'1,
-NHCOalkyl, -NHCO2(Ct-~); -NHCO*H, -N(Cj-&alkyl)CO(C,.
6alkyl). -NHSO2(Ct.6alkyl), carboxy, -amidino, -CHO,
-CONR36R31, -CO(C,,alkyl),  10 COheterooyclyI,
-COcycloalkyl, -CO2F1, -C02(C,.6alkyl), -COa(aryl),
-C02(NR30R31), mercapto,  -S(Ci~atkyl), -SQ(Cj.alkyl),
-S02(C14alkyl), -SObNR30R31; R30 and Rat are each
independently selected from halogen, nitro, -NH2,
cyan, isacyano,  CI_6alkyl, C2.6alkeayL, C2-6aLkynY1,
aryl, cycloalkyl, heterocyclyl, hydroxy, keto(0),
-0(Cl.6alkyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(C1.6alkyl)CHO, -NHCONR"R'a, 15 -N(C
taalkyl)CONR"R'a, -NHCOalkyl, -NHC0z(C1_6a lkyl);
NHCO2H, -N(Ci 4alkyl)C0(Cj.  &alkyl),
NHS02(C1_6a1kyl), carboxy, -amidino, -CHO, -CONR30R31,
-CO(C1.6alkyl), - COheterocyclyl, -COcycloalkyI,
-CO2H, -CO2(Cj.6alkyl), -C02(aryl), -COz(NR10R11),
mercepIo,  -S(Ci.balkyi), -SO(C1.6alkyl),
-SO2(C,-6akl), -SO2NR11R'2; wherein R3 and R7'
independently  of each other may be optiouelly
substituted on carbon by one or more R52; and wherein
if said 20 heterocyclyl contains a -NH- or NH2 moiety,
the nitrogen of said moiety maybe opLionally
substituted by a group selected from W5; or a
pharmaceutically acceptable salt thereof; provided
that when X is S; Y is CH; R is C(=O)NR6R0; and R3 is
NHC(=O)NHR4; then  R' cannot be 25 wherein R3 is
selected from 11, optionally substituted carbocyclyl,
or optionally  substituted Cj.6alkyl; with the further
proviso that said compound is not
5-Methyl-2-uraido-thiophene-3-carboxylic acid
(1-ethyl-piperidia 3-yl)-amide;
[3-((S)-3-Amino-azepane-l-carbonyl)-5-ethyl-thiophen-2
-yl]-urea; WO 2005/066163 PCTIG020041005.100 -136
2-Morpholin-4-yl-4-ureido-thiazole-5-carboxylic acid
(S)piperidiu-3-ylamide;
2-Methyl-5-vreido-oxuzole-4-carboxylic acid
(S)piperidin-3-ylamide;
5-(4Chlaro-phanyl)-3-{3-L(R)-1-(2,2,2-1riIIuara-aoetyl
)-Piperidin-3-Yl}-vreido] thiophene-2-carboxylic acid
(S)-piperidin-3-ylamide; or 5
N-(3-{[(3S)-3-aminoazepan-l-yl]carbonyl}-5-pyridin-2-y
1-2-thieayl)urea 



2. A compound of formula (1), or a pharmaceutically
acceptable salt thereof according to claim  1, wherein
R' is selected from cycloalkyl, cycloalkenyl, aryl,
and betezocyelyl, provided Rr is not  thienyl; and
wherein Rl maybe optionally substituted on one or more
carbon atoms by one or 10 more R9; and Further wherein
if said heterocyclyl contains an -NH- moiety, the
nitrogen of said  moiety may be optionally substituted
by a group selected from Rlo. 3. A compound of formula
(1), or apharmaceutieally acceptable salt thereof,
according to claim  1 or 2 wherein R' is aryl
optionally substituted on one or more carbon atoms by
one or more R9. 15 4. A compound of formula (1), or a
pharmaceutically acceptable salt thereof according to
any one  of claims 1-3 wherein one of Ra and R3 is
-SON R"Rn and the other is -NHC(=O)NHR. 5. A compound
of formula (1), or a pharmaceutically acceptable salt
thereof, according to any  20 one of claims 1-4
wherein one of Ra and R3 is -C(--O)NR6R7 and the other
is -NBC(-O)NHR4. 6. A compound of formula (1), or
aphernraeeutically acceptable salt thereof, according
to any  one of claims 1-5 wherein one of Ra and R3 is
C(~O)NR6R7 and the other is NHC(-O)NBR1; R6  is H and
R7 is a 5, 6, or 7-membered heterocycyclyl ring
containing at least one nitrogen atom; 25 and wherein
said heterocyclyl may be optionally substituted on one
or more carbon atoms by one  or more R'5; and further
wherein if said helerocyclyl contains an -NH- moiety,
the nitrogen of  said moiety may be optionally
substituted by a group selected from R19. WO
200510!!163 PCTIGB2004/*05-L0O - 137  7. A compound of
formula (1), or a pharmaceutically acceptable salt
thereof; according to any  one of claims I to 5
wherein R6 and R7 taken together with the N to which
they are attached form  an optionally substituted
heterocyclic ring which may be optionally substituted
on one or more  carbon atoms by one or more Res; and
wherein if said heterocyclyl contains a -NH- moiety,
the 5 nitrogen of said moiety may he optionally
substituted by a group selected from R19. 8. A
compound of formula (II), or a pharmaceutically
acceptable salt thereof, R2 R wherein R1, R2, and R3
are as defined in any one of claims 1-7 10 9. A
compound, or pharmaceutically acceptable salt
according to any one of claims 1, 2, 5, 6  



and8 wherein R2 is -C(=O)NR5R7;  R3 is NHC(=O)NHe, 15
R6 is li; Its is a 5, 6, or 7-membered heterocycyclyl
ring containing at least one nitrogen  atom; wherein
said heterocyclyl maybe optionally substituted on one
or more carbon atoms by  one or more Rls; and further
wherein if said heterocyclyl contains an -NH- moiety,
the nitrogen  of said moiety may be optionally
substituted by a group selected from RL;and RS is
selected from cycloalkyl, cycloalkenyl, aryl, and
heterocyclyl, provided Rr is not  20 thienyl; and
wherein it' maybe optionally substituted on one or
more carbon atoms by one ar  more R9; and further
wherein if said heterocyclyl contains an NH- moiety,
the nitrogen of said  moiety may be optionally
substituted by a group selected from R19. 10. A
compound, or pharmaceutically acceptable salt thereof,
according to any one of claims 1,  25 2, 5, 6, 8 and 9
wherein R3 is -C(--O)NJ 6Rt;  R2 is -NHC(=O)NHR; WO
20051066163 PCTIG0200-111005400 -138 R6 is H; RR is a
S. 6, or 7-membered heteracycyclyl ring containing at
least one nitrogen  atom wherein RR maybe optionally
substitnted on one or more carbon atoms by one or more
RIB;  and wherein if said heterocyctyl cantatas a -NH-
moiety, the nitrogen of said moiety maybe  optionally
substituted by a group selected from R'9; and R' is
selected from cycloalkyl, 5 cycloaikenyl, aryl, and
heterocyclyl, provided R1 is nob thienyl; and wherein
R1 maybe optionally  substituted on one or more carbon
atoms by one or more R9; and further wherein if said
heterocyclyl contains an -NH- moiety, the nitrogen of
said moiety may be optionally substituted  by a group
selected from R1a 10 It. A compound, or
pharmaceutically acceptable salt, according to claim I
selected from  5-(3-Fluoro-phenyl)-3
,Eeido-thiophene-2-earboxylic acid
(S)-piperidin-3-ylamide;
5-Phenyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide;
5-(3,5-Difluoro-phenyl)-2-ureido-thiopheno-3-carboxyli
c acid (S)-piperid n-3-ylanride;
5-(4Fluoro-phenyl)-2-ureido-tbiophene-3-carboxylic
acid (S)-piperidin-3 ylamide; 15
5-(4-Chloro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-piperidin-3-ylamide;  



5-(3-Chloro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-piperidin-3 ylamide;
5-[4-(Piperidine-1-carbonyl)-phenyl]-2-ureidwthiophene
-3-carboxylic acid (S)-piperdin-3- ylamide;
5-(4-Cyano-phenyt)-3~ureido-thiophene-2-carboxylic and
(S)-piperidin-3 ylamide; 20
5-[4-(Piperidine-l-carbonyl)-phenyl]-3-ureido-thiophen
e-2-carboxylic acid (S)-piperidia 3- ylamide;
5-(3,4-Difluoro-phenyl)-3-ureido-Ihiophene-2-carboxyli
c acid (S)-piperidin-3-ylamide;
5-(3-Chloro-phenyl)-3-ureidothiophene-2-carboxylic
acid (S)-piperidin-3-ylamide;
5-(2,3-Difluoro-phenyl)-3-ureido-thiophene-2-carboxybi
c acid (S)-piperidin-3ylamide; 25
5-(2,4-DiHuoro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3 ylamide;
5-(3,5-Difluorophenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide;
5-Phenyl-3-ureido-Ihiophene-2-carboxylic acid
(S)-piperidin3-ylamide; and
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide. WO 20051066163
PCTIGB2004005400 - 139  12. A compound of formula (1)
or a pharmaceutically acceptable salt thereof, as
claimed in any  one of claims 1-11, for use in the
treatment or prophylaxis of disorders associated with
cancer. 13. A compound of formula (1) or a
pharmaceutically acceptable salt thereof as claimed in
any  5 one of claims 1-11, for the use in treatment or
prophylaxis ofneoplastic disease such as cervical
cancer, cancer of the head and neck, carcinoma of the
breast, ovary, lung(non small cell),  pancreas,,
colon, prostate or other tissues, as well as leukemias
and lymphomas, tumors of the  central and peripheral
nervous system, and ather tumor types such as
melanoma, fibrosarcama  and osteosarcoma 10 14. A
compound of formula (1) or a pharmaceutically
acceptable salt thereof as claimed in any  one of
claims 1-11, for use in the treatment or prophylaxis
of proliferative diseases including  autoimmnne,
inflammatory, neurological, and cardiovascular
diseases. 15 15. A method of limiting
cellproliferation in a human or animal comprising
administering to  said human or anima! a
therapeutically effective amount of a compound of
formula (1) or a  pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1-11. 16. A
method of treatment of a human or animal suffering
from cancer comprising administering  



20 to said human or animal a therapeutically effective
amount of a compound of formula (1) Ora
pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-11. 17. A method of prophylaxis
treatment of cancer comprising administering to a
human or animal  in need of such treatment a
therapeutically effective amount of a compound of
formula (1) or a 25 pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1-11. 18. A
method of treatment of a human or animal suffering
from a neoplastic disease such as  cervical cancer,
cancer of the head and neck, carcinoma of the breast,
ovary, lung (non small  cell), pancreas, colon,
prostate or other tissues, as well as leukemias and
lymphomas, tumors of 30 the central and peripheral
nervous system, and other tumor types such as
melanomagarcomas WO 20051066163 PCT/6B2004/0O5-l o0
-140 including fibrosarcoma and osteosarcoma,
malignant brain tumors, comprising administering to
said human or animal a therapeutically effective
amount of a compound of formula (1) or a
pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-11. 5 19. A method of treatment
of a human or animal suffering from a proliferative
disease such as  autoimmune inflammatory,
neurological, and cardiovascular diseases comprising
administering  to said human or animal a
therapeutically effective amount of a compound of
formula (1) or a  pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1-11. 10 20.
A method of treating cancer comprising administering
to a human a compound of formula (1)  or a
pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-11, and an anti- tumor agent.
21. A method of treating cancer comprising
administering to a human or animal a compound of  15
formula (1) or a pharmaceutically acceptable salt
thereof as claimed in any One of claims 1-11,  and a
DNA damaging agent. 22. A method for the treatment of
infections associated with cancer comprising
administering to  a human or animal in need of such
treatment a therapeutically effective amount of a
Compound of 20 formula (1) or a pharmaceutically
acceptable salt thereof, as claimed in any one of
claims 1-1L 23. A method for the prophylaxis treatment
of infections associated with cancer comprising
administering to a human or animal in need of such
treatment a therapeutically effective amount  of a
compound of formula (1) or a pharmaceutically
acceptable salt thereof, as claimed in any one  25 of
claims 1-11. 



24. A pharmaceutical composition comprising a compound
of formula (1) or a pharmaceutically  acceptable salt
thereof, as claimed in any one of claims 1-11,
together with at least one  pharmaceutically
acceptable carrier, diluent or excipent. 30 WO
20051066163 PCT/GB20041005100 -141 25. The use of a
compound of formula (1) or a pharmaceutically
acceptable salt thereof, as  claimed in any one of
claims I-11, in the preparelion of a medicament. 26,
The use of a compound of formula (1) or a
pharmaceutically acceptable salt Ihereof, as  5
claimed in any one of claims 1-11, in the preparation
of a medicament for the treatment or  prophylaxis of
cancer. 27. The use of a compound of formula (1) or a
pharmaceutically acceptable salt thereof, as  claimed
in any one of claims 1-11, in the preparation of a
medicament for the treatment or 10 prophylaxis of
neoplastic disease such as carcinoma of the breast,
ovary, lung, colon, prostate or  other tissues, as
well as leukemias and lymphomas including CCL and CML,
tumors of the  central and peripheral nervous sys(cm,
and other tumor types such as melanoma,11brosarcoma
and osteosarcoma 15 28. The use of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof, as  claimed in any one of claims 1-11, in the
preparation of a medicament for the treatment or
prophylaxis of proliferative diseases including
autoimraune, inflammatory, neurological, and
cardiovascular diseases. 20 29. A method of inhibiting
CHM kinase comprising administering to an animal or
human in  need of said inhibiting a therapeutically
effective amount of a compound of formula (1) or a
pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-11. 30. The use of a compound
of formula (1) or a pharmaceutically acceptable salt
thereof, as 25 claimed in any one of claims 1-11, in
the preparation of a medicament for use in the
inhibition of  Ck1K1 kinase activity. 3 i. The use of
a compound of formula (I) or a pharmaceutically
acceptable salt thereof, as  claimed in any one of
claims 1-11, in the preparation of a medicament for
use in limiting cell  30 proliferation.  



WO 200510661(.3 - 142  PCTICB2004/OO5-100 32. A
process far the preparation of a compound of formula
(1) or a pharmaceutically acceptable  salt thereof as
defined in any one of claims 1 to 11, which comprises;
a. reacting a compound with formula (III) wherein A is
thienyl and L is a displaceable 5 group R with an
amine of formula (IV); 10 to yield a compound of
formula (V) Rfi  x  P-H  R7 (1Vl Rd (V);  15 b.
reacting a compound with formula (V) with a boronic
acid or ester to form a compound of formula (I); and
G. optionally WO 2005/OM163 -143 5 PCTICB200iII]OS4OII
i) converting a compound of the formula (I) into
another compound of the formula (I);  and/or ii)
forming a pharmaceutically acceptable salt thereof,
33. A process for the preparation of a compound of
formula (1) or a pharmaceutically acceptable  salt
thereof, as defined in any one of claims I to 11,
which comprises a. reacting a compound of formula
(VII) Wherein A is thienyl and R is a hydrocarbon  



10 radical; R4 with a boronic acid or ester to form a
compound of formula (VIII):  0 15 ()  b. reacting a
compound of formula (VIII) with an amine of formula
(IV) R6 /N-H R7 WV)  Lo form a compound of formula
(I); and WO 20051066163 PCTIGB20041005400 -144 c.
optionally, i) converting a compound of the formula
(1) into another compound of the formula (1);  and/or
ii) forming a pharmaceutically acceptable salt thereof
5 34. A process for the preparation of a compound of
formula (1) or a pharmaceutically acceptable  salt
thereof, as defined in any one of claims 1 to 11 which
comprises: a_ reacting a compound of formula (LX)
wherein A is thienyl and R is a hydrocarbon  1Q
radical; (x)  with a concentrated hydroxide bast to
form a compound of formula (X); 15 b. reacting the
compound of formula (X) with an amine of formtula (IV)
Rs  N  ,N-H  R7  



20 to form a compound of formula (XI) WO 20051066163
-145 PCTIGB200a1005100 (XI)  c. reacting the compound
of formula (XI) with a compound selected from
compounds of formulas (XEI), (XIII) and a
carbonylation reagent or QUV)  10  N  I 5 H.N.H  I  R4
O R4)~ Na  10 (XIV)  to form a compound of formula
{I); and d. optionally, i) converting a compound of
the formula (1) into another compound of the formula
(1);  andlor 15 ii) forming a pharmaceutically
acceptable salt thereof, 35. A compound of formula
(XV), (XV)) or (XI) WO 21111511166163
PCTIGB200-11005100 -146 RI NH 0 NH (XV) 5 Rs 



R4 (XVI) wherein R' is aryl and R4, R6 and R7 are as
defined in formula (I). A is a thienyl ring and R is a
hydrocarbon radical and provided that the compound of
formula (Xl) is not 3-Amino-5-(4-
cbloro-phenyl)-thiophene-2-carboxylic acid
[(IR,2R)-2-(2,4-difluoro-phenyl)-2-hydroxy-1 10
methyl-3-[1,2,4]triazOl-1-yl-propyl]-amide. 36. The
use of compounds of formulas.(XV), (XVI), (XI) Rs R7 H
Bra\ `NH NH NH  R4 R4 15 (XVI) (XVI) WO 20051066163
PCTIGB20*411105J00 -147 Rs N R7 RI -NH2  (XI) wherein
Rt is aryl and R4, R6 and R7 are as defined in formula
(1), A is a thienyl ring and R is a  hydrocarbon
radical or pharmaceutically acceptable salts or an in
vivo hydrolysable precursor in  5 the manufacture of a
compound of formula (1) according to any one of claims
1-11. 








