
WO 2005/006163 PCT/GB2004/005400   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 Gl/S
checkpoint that is regulated  by p53 and the G2/M
checkpoint that is monitored by the Ser/Thr kinase
checkpoint inase 1  (CHKI). 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 G1/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 02/.M
checJcpoint is to develop inhibitors of the key G2/M
regulatory kinase CI-lICI, and this approach has been
shown to work in a number of proof of WO 2005!066163
PCTIGB2004/005400  



-2 concept studies. (IConiaras et al., Oncogene, 2001,
20:7453; Luo et al., Neoplasia, 2001, 3:411;  Busby et
al., Cancer Res., 2000, 60:2108; Jackson et al.,
Cancer Res., 2000, 60:566).  Smithkline Beecham
Corporation describes 2-urcidothiophene compounds in
W003029241 and 3-ureidothiophene compounds in
W003028731 as CIIICI inhibitors. The  5 present
invention provides novel CIIKI 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 CI-U' I and therefore
possess the ability to 10 prevent cell cycle arrest at
the G21M 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 I5 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, ICaposi's sarcoma,  haemangioma, acute and
chronic nepluopathies, atheroma, atherosclerosis,
arterial restenosis,  autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with  retinal vessel proliferation. 25 WO 200
510 66 163 PCFIG820041095400  -3- Detailed Description
of the Invention Accordingly, the present invention
provides a compound of formula (I)  R2  R3-\' 



\ ' 3  X R  5 (I} wherein:  X is selected from NH, S
and 0; Y is selected from CH or N; Rr is selected from
cyano, isocyano, C1.6alkyl, -NR"R12, Ci-salkoxy,
C2.6aikenyl, O2_  6allcynyl, cycloalkyl, cycloalkenyl,
aryl, and heterocyclyl, provided R' is not thienyl;
and wherein  10 R' maybe optionally substituted on one
or more carbon atoms by one or more R9; and wherein if
said Rt contains an -NH- moiety, the nitrogen of said
moiety may be optionally substituted by a  group
selected firm R10; R2 and R3 are each independently
selected from -C(=O)NR6R7, -SO2NR16R17,  -NHC(=O)NHR4,
and -NHC(=NRs)NH2; 15 R is selected from H, 014,
-NR31R12, benryl, Cr.6alkoxy, cycioallcyl,
cylcoalkenyl, aryl,  heterocyclyl, mercapto, CHO,
-COaryl, -CO(Ci.6alkyl), -CONR30R31, -C02(C3.6aI1cyl),
-CO2aryl ,  -CO2NR30R.3t, -Salkyl, -SO(Cj.6allcyl),
-S02 Ci-6al1 L Sat 1, -SOar 1 -SO ar I,-SO NR30R31,
and -(Cl.6alkyl)SO2 NR30R31 wherein R" 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,
OCI-I3, Ci.6al1coxy, -NH?,, - NHCH3, -N(CH3)2,
(C,.3alkyl)NR"R12, -CH2CH2OH, cyoloallcyl, and a 5, 6,
or 7- membered  heterocyclyl ring containing at least
one nitrogen atom, provided R6 and R7 are not both Il;
alternatively R6 and R7 taken together with the N to
which they are attached form a heterocyclic 25 ring;
wherein R6 and R7 independently of each other may be
optionally substituted an 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
R'9; WO 20051066163 PCTIGB2004/11054110  -4 Ra is
selected from cyan, isocyano, -SO2(C1.6alkyl),
-SO2-aryl; -SO2eycloallcyl, - SOzcycloallcenyl,
-SO2heterocyclyl, and CF3; wherein BY maybe optionally
substituted on one or  more carbon atoms by one or
more 1123; R9, R15, R1S, R23, R24 and R3' are each
independently selected from halogen, nitro, 



5 -NR30R31, cyan, isocyano, C1.6alkyl, C2.6alkenyl,
C2_5alkynyl, aryl, cycloalkyl, heterocyclyl,  hydroxy,
keto(=O), -O(C1.6alkyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(Cr-6alkyl)CHO,  -NHCONR30R31
-N(C1.6allcyl)CONR'0R3' -NHCOalkyl, -NHCO2(C1.5alkyl);
-NHCO2H, -N(01_  6a)lryl)CO(C1.6alkyl), -NHSOz C. all
1 , carbox amidino, -CHO, -CONR30R31 6alkyl),
-COheterocyclyl, -COcycloallcyl, -CO2H,
-CO2(C1.6alkyl), -CO2(aryl), -C02(NRa0Ra1)  10
mercapto, -S(C1.6alkyl), -SO(C1-6alkyl),
-SO2(C.6alkyl), -SO2NR3DR3 ; wherein RO R1s R'a R23  0
and R33 independently of each other may be optionally
substituted on carbon by one or more  R20 and on
nitrogen of any moiety that contains an NH or NH2 by
R2; R1O R14 R", R25 and R34 are each independently
selected from halogen, nitro,  -NR30R31, cyan,
isocyano, C.6alkyl, C2.6alkenyl, C2.6alkynyl, aryl,
cycloalkyl, heterocyclyl,  15 hydroxy, keto(=O), -O(Ci
6alkyl), -Oaryl, -OCOalkyl, -NHCHO, -N(C1-6alkyl)CHO,
-NHCONR30R31, -N(C1.6alkyl)CONR30R31, -NHCOalkyl,
-NHCO2(C1.6allcyl); -Ni-HCO2H, -N(C_
6alkyl)CO(Ci_6alkyl), -NHSO2(C1.6alkyl), carboxy,
-amidino, -CHO, -CONR3pR31, -CO(C1_  6alkyl),
-COheterocyclyl, -COcycloallcyl, -CO2H,
-CO2(C1.6allcyl), -CO2(atyl), -CO2(NR30R31}  mercapto,
-S(C1.6alkyl), -SO(C1.6alkyl), -S02(C,.,allcyl),
-SO2NR3DRS3; wherein R30 R14 R30 R25 20 and R34
independently of each other may be optionally
substituted on carbon by one or more R2z  and on
nitrogen of any moiety that contains an NH or NH2 by
R23 ; R" and Rig are independently selected from H,
C1.6alkyl, cycloallcyl, aryl, heterocyclyl;
alternatively RE 1 and R12 taken together with the N
to which they are attached form a heterocyclic  ring;
wherein Rif and R12 independently of each other may be
optionally substituted on carbon by 25 one or more R33
and wherein if said heterocyclyl contains a -NH-
moiety, the nitrogen of said  moiety may be optionally
substituted by a group selected from R34; R1G and R17
are each independently selected from H, OH, OCH3,
C1_Salkoxy, NH2,  -NHCH3, -N(CH3)2,
(C1.3allcyl)NR11R12, -CH2CH2OH, cycloalkyl, aryl, or a
5, 6 or 7-membered  heterocyclyl ring containing at
least one nitrogen atom, provided R16 and Ri? are not
both H; 30 alternatively R16 and R17 taken together
with the N to which they are attached form an
optionally WO 20051066163 PCTIGB20041005400
substituted heterocyclic ring; wherein R76 and R'7
independently of each other may be optionally
substituted on one or more carbon atoms by one or more
R24; and wherein if said heterocyclyl  contains an
-NIL- moiety, the nitrogen of said moiety may be
optionally substituted by a group  selected from R25; 



5 Itt20, R22 and R32 are each independently selected
from halogen, nitro, -NR30R3t, cyan, isocyano,
C1.5allcyl, C2.6a1kenyl, C2.6alkynyl, aryl,
cycloalkyl, heterocyclyl,  hydroxy, Iceto(=0),
-O(C1.6,allcyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(C1.6alkyl)CIHO,  -NHCONR30R31,
-N(Cr.6alkyl)C0NR30R31 _NHCOalkyl, -NHC02(Ci-6alkyl);
-NHCO2H, -N(Ct- 6alkyl)CO(Ci-6allcyl),
-NHS02(Cl-6alkyl), carboxy, -amidino, -CI-TO,
-CONR30R31, -CO(C1. 10 6alkY1), -COheterocyclyl,
-COcycloalkyl, -CO2I3, -C02(C1.6alc1Y1), -CO2(arY1),
-C02(NR3OR31)  mercapto, -S(Ci.6alkyl),
-SO(Cl.6alkyl), -SO2(Ct.6a1kyI), -SO2NR30R31; wherein
R20, R21 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 R27; R21'R23 and R35 are each independently
selected from halogen, nitro, 15 -NR30R31, cyano,
isocyano, C1.6alkyl, C2-5alkenyl, C2-6alkynyl, aryl,
cycloaikyl, heterocyclyl,  hydroxy, lceto(=0),
-O(C1-6allryl), -Oaryl, -OCOalkyl, -NHCHO,
-N(Cl-6allcyl)CH0,  -NI-ICONR30R31,
-N(Cj.6alkyl)CONR39R31, -NHCOalkyl,
-NHC02(Cl.Gallcyl); -NHC02H, -N(Cl.
6allcyl)CO(Ct-6alkyl), -NHS02(Ct.5alkyl), carboxy,
-amidino, -CRO, -CONR30R31 -CO(Cl- 6alkYl),
-COheterocYclY1, -COcYeloalkY1, -CO2H, -C02(Cy6alkyl),
-C02(aryl), -C02(NR30R31), 20 mercapto, -S(Cl-6alkyl),
-SO(C1.6alkyl), -S02(Cl.6allcyl), -SO2NR30R31; wherein
R21, R23 and Ras  independently of each other may be
optionally substituted on carbon by one or more e and
on  nitrogen of any moiety that contains an NH by R29
; 12.26 and 0 are each independently selected from
halogen, nitro, -NR30R31, cyano, isocyano, Ct.6allcyl,
C2.6alkenyl, C2.6alkynyl, aryl, eyeloallcyl,
heterocyclyl,  25 hydroxy, keto(=O), -O(CE.6allcyl),
-Oaryl, -OCOalkyl, -NHCHO, -N(C1.6alkyl)CHO,
-NIIC0NR3oR31 -N(C1.6alkyl)CONR30R3' -NHCOallryl,
-NHC02(Cl_6allcyl); -NIICO2H, -N(C1-
6allcyl)CO(C1.6alkyl), -NHSO2(Cl-6a11cYI), carboxy,
-amidino, -CI-IO, -CONR30R31, -CO(Ct.  6aUcyl),
-COheterocyclyl, -COeycloalicyl, -COaH,
-C02(C.6allcyl), -C02(aryl), -CO2(NR30R31),  mercapto,
-S(Cl.6alkyl), -SO(Ci-6alkyl), -S02(CF.eallcyl),
-S02NR30R31; WO 20051066163 PCT/61120031105400  -6 R27
and R29 are each independently selected from halogen,
nitro, -NR30R31, cyan,  isocyano, C1.6allcyl,
C2.6alkenyl, C2.6alkynyl, aryl, cycloalkyl,
heterocyclyl, bydroxy, ketc(=O),  -O(CI-6al1cyl),
-Oaryl, -OCOalkyl, -NI-ICHO, -N(C1.6alkyl)CHO,
-NHCONR30R31 -N C3.6all 1 CONR30R31 



( ry) , -NHCOalkyl, -NHCOz(CI.6allcyl); -NIICOzH,
-N(Cy6allryl)CO(CI_  5 6alkyl), -NHSO2(CI.Galkyl),
carboxy, -amidino, -CHO, -CONR30R31, -CO(C1.6alkyl), -
COheterocyclyl, -COcycloalkyl, -C02H,
-CO2(C1.6allryl), -C02(a 1 , -C02(NR3R3 ry } ),
znercapl'o,  -S(CI.6allcyl), -SO(CI-6alkyi),
-SO2(CI-6alkyl), -S02NR30R31; RJ0 and R31 are each
independently selected from halogen, nitro, -NH2,
cyano, isocyano,  C1.6alkyl, Cz.6alkenyl,
C2-Gallcynyl, aryl, cycloallryl, heterocyclyl,
hydroxy, keto(=O), 10 -O(CI-6alkyl), -Oaryl,
-OCOalkyl, -N[ICHO, -N(C1.6alkyl)CHO, -NHCONRIIRf2,
-N(C1.6allcyl)CONR"IR12, -NHCOalkyl,
-NHC02(CI-6alkyl); -NI-ICO2I-I, -N(CI.6alkyl)CO(CI.
6alkyl), -NHSO2(CI.6alkyl), carboxy, -amidino, -CHO,
-CONR30R31, -CO(CI-6al1cyl), - COheterocyclyl,
-COcycloalkyl, -CO2H, -C02(CI-6allcyl), -C02I , -C02
R30R3r (ary) {N ), mercapto,  -S(Cr.6allcyl),
-SO(Cl.6allcyl), -SO2(CI-sallcyl), -SO2NRIR12; wherein
R3Dand 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
NH2 moiety, the nitrogen of said moiety may be
optionally  substituted by a group selected from Ras;
or a pharmaceutically acceptable salt thereof;
provided that when X is S; Y is CH; R2 is C(-O)NR6R7;
and R3 is NHC(=O)NHR; then  20 Rtcannot be R50
wherein R5 is selected from I-I, 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
(1-ethyl-piperidin-3-yl)-amide;
[3-((S)-3-Amino-azepane- I -carb
onyl)-5-ethyl-thiophen-2-yl]-urea;
2-Morpholin-4-yl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methyl-5-ureido-oxazole-4-carboxylic acid
(S)-piperidin-3-ylamide; WO 20051066.163
PCTIGB2004/005400  -7_
5-(4-Chloro-phenyl)-3-{3-[(R)-1-(2,2,2-trifluoro-acety
l)-piperidin-3-yl]-ureido} - thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide; or 



N-(3- { [(3 S)-3-aminoazepan-I -yl]carbonyl}
-5-pyridin-2-yl-2-thienyl)urca. The following
substituents for the variable groups contained in
formula (1) are further 5 embodiments of the
invention. Such specific substituents may be used,
where appropriate, with  any of the definitions,
claims or embodiments defined bereinbefore or
hereinafter. XisS.  Xis O.  X is NH. 10 Y is CH.
YisN.  Rt is -NR' `R'2, Ct.ealkoxy, C2.5alkcnyl,
C2>6alkynyl, cycloallcyl, cycloallcenyi, aryl, or
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 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
cycloallcyl, cycloalkenyl, aryl, and heterocyclyl,
provided Rt is not  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 -NI--I- moiety, the nitrogen
of said  moiety may be optionally substituted by a
group selected from R10. 20 Rl is a heterocyclyl,
provided Rt 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 moiety may be optionally substituted  by a group
selected from 1t10. R' is a heterocyclyl selected from
the group consisting of pyridinyl, pyrrolyl,
pyrazinyl,  25 pyrimidinyl, furanyl, isoxazolyl,
isoindolyl, benzofuranoyl, piperdinyl, and morpholinyl
wherein  R1 may be optionally substituted on one or
more carbon atoms by one or more R9; and further
wherein if said heterocyclyl contains an -N11- moiety,
the nitrogen of said moiety may be  optionally
substituted by a group selected from R10. WO
2005/066163 PCT/G132004/005400  -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. R1 is
phenyl optionally substituted on one or more carbon
atoms by one or more by R9,  



wherein R9 is selected front halogen, amino,
Ci_6alkyl, and C1.6aQroxy. 5 R' is phenyl optionally
substituted on one or more carbon atoms by one or more
by R9,  wherein R9 is selected from halogen,
C1.6alkyl, and C1-6alkoxy. R1 is not t-butyl. R2 and
R3 are not both C(-O)NR6R'. One of R2 and R3 is
C(=O)NR6R7 and the other is -NHC(=O)NHR4. 10 One of R2
and R3 is C(=O)NR6R7 and the other is -NHC(=O)NHR4,
wherein R4 is H.  One of R2 and R3 is C(=O)NR6R7 and
the other is -NHC(-O)NHR4, wherein R6 is I-I and  R7
is a 5, 6, or 7-membered heterocycyolyl ring
containing at least one nitrogen atom wherein  said
heterocyclyl may be optionally substituted on one or
more carbon atoms by one or more R18;  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 -NHC(=O)NHR4,
wherein e 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'3; and  further wherein said
pyrrolidin-3-yl, piperdin-3-yl, or azepan-3-yl may be
optionally substituted  20 on N by a group selected
from R19. One of R2 and R2 is C(=O)NR6R7 and the other
is -NHC(=O)NHR4, wherein RA and R6  are 11 and R7 is
pyrrolidin-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 R9; and further wherein said
pyrrolidin-3-yl, piperdin-3-yl, or azepan-3-yl may be
25 optionally substituted on N by a group selected
from R10 One of RZ and R3 is -SO2N R1GR17 and the
other is -NHC(=O)NHR4. One of R2 and R3 is -SO2N
R1GR17 and the other is -NHC(=O)NIIR4 and R4 is H.  R6
and BY 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 WO 2005/066163 PCT/GB200410(19400
by one or more R16; and wherein if said heterocyclyl
contains a -NH- moiety, the nitrogen of said  moiety
may be optionally substituted by a group selected from
R'9. R6 and R7 taken together with the N to which they
are attached form an optionally  substituted
heterocyclic ring which ring contains a second N atom
and farther which ring may be  



5 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 R'9; R16 and R17 taken together with the N to
which they arc 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 heterocyclyl contains a
-NH- moiety, the nitrogen of said moiety may be
optionally substituted by a group selected from Res
R16 and R17 taken together with the N to which they
are attached foram 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 more 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 R25. 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 NIiIC(=0)NHR4 , then RA is H; or a
pharmaceutically acceptable salt thereof A particular
embodiment of the compounds of formula (I) of the
present invention are  25 compounds of formula (11)
and pharmaceutically acceptable salts thereof R2  R1
/S1 R3 Formula (11) WO 20051066163 PCT/G82004/005100
-10 wherein R', R2 and R3 are as defined for formula
(I). In another embodiment, the present invention
provides a compound of formula (1)  or formula (11)
wherein: 5 R2 is -C(=O)NR6R7;  R3 is -NI-IC(=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 RIB; and further
wherein if said heterocyclyl contains an -NH- moiety,
the nitrogen  10 of said moiety may be optionally
substituted by a group selected from Rl9;and RI is
selected from cycloalkyl, cycloalkenyl, aryl, and
heterocyclyl, provided R' is not  thienyl; and wherein
RI 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 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)NR6R7;  R3 is
-NHC(=0)NI-IR"; 20 R6 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
R18;  and wherein if said heterocyclyl contains a -NH-
moiety, the nitrogen of said moiety maybe  optionally
substituted by a group selected from R19; and R3 is
selected from cycloalkyl, cycloalkenyl, aryl, and
heterocyclyl provided RI is not  25 thienyl; and
wherein R1 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 from RIO; or a
pharmaceutically  acceptable salt thereof. In another
embodiment, the present invention provides a compound
of formula (I) or (Il)  30 wherein: WO 2005/066163
PCT(G112004/0(15400  -11- le is -C(=O)NR6R7; R2 is
-NHC(=O)NHR4; R6 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 Rls;  5 and
wherein if said heterocyclyl contains a -NH- moiety,
the nitrogen of said moiety may be 



optionally substituted by a group selected from R39;
and R' is selected from cycloalkyl, cycloallcenyl,
aryl, and heterocyclyl, provided R1 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 -NI-I-
moiety, the nitrogen of said 10 moiety maybe
optionally substituted by a group selected from R10;
or a pharmaceutically  acceptable salt thereof. In a
further embodiment, the present invention provides a
compound of formula (1) or (11)  wherein: R3 is
-C(-0)NR6R7;  15 R2 is -NHC(=O)NHR; R6 is II; R7 is a
5, 6, or 7-membered 1eterocyclyl 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 R13; and further wherein
if said heterocyclyl contains a -NH- moiety, the
nitrogen  of said moiety may be optionally substituted
by a group selected from R19; and 20 R1 is selected
from cycloalkyl, cycloalkenyl, aryl, and heterocyclyl,
provided R1 is not  thienyl; and wherein R' may be
optionally substituted on one or more carbon atoms by
one or  more R9; and firlthor wherein if said
heterocyclyl contains an -NI3- moiety, the nitrogen of
said  moiety may be optionally substituted by a group
selected from R10; 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; R2 and R3 are
independently selected from -C(=O)NR6R7 and
-NHC(=O)NHR6;  R and R6 are both H; and WO 2005/066163
PCT/G82004/1105400  -12 R2 is a 5, 6, or 7-membered
heterocyclyl ring containing at least one nitrogen
wherein said  heterocyclyl ring may be optionally
substituted on one or more carbon atones by one or
more R18;  and further wherein if said heterocyclyl
contains a -NH- 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  (Ia): R2  R1,
/ (A) x ~\L R3  (Ia)  10 wherein: X is selected from
CFI, 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 allcyl,
optionally substituted N-alkyl, optionally
substituted 0-alkyl, optionally substituted alkcnyl,
optionally substituted alkynyl, optionally 15
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,
NH2, NO2, Cr3, CII3, OCII3, -O(CH2)1-3N(CH2CH3)2,  20
C(=O)OR", -C(=O)NHNH2, -NH(CH2)1.3Ra,
-CH2NH(CII2)1-3Ra, -NR'C(=0)OR`, -NR'C(-O)R',
-(C6H4)CH2NH(CH2)i.3R', -(C6H4)CII2N(CI-I3)(CH2)1-3Ra,
-(C6H4)(CH2)0.3R", -(C6H6)(R1')CH2R",  -(C6Ha)CH2NHR',
-(C6Hh)C(=O)Ra -(CGH4)NHC(=O)R,
-(C614)CH2NH(CH2)1-3RaRh, - (C6H4)NHSO2CII3,
-C(-O)NRalt , 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
alicoxy,  optionally substituted phenyl, optionally
substituted heterocyclyl, or optionally substituted
fused  heterocyclyl; WO 20 0 5106 6163
PCTIGB2004/005400  -13 R2 is C(=O)NR'Ra, SO2N R'R',
NHC(=O)NRR", C(=0)ORa  R3 is C(=O)NRaR', S02N RaRa,
NHC(=O)NR'R4, C(-O)OR' R4 is selected from H,
optionally substituted carbocycle, optionally
substituted  heterocyclyl, or optionally substituted
C1.6alkyl; 5 Ra and Rb are independently selected
from: H, 01-1, OCH3, CH3, optionally substituted C1.  



6alkyl, Ct_6allcoxy, NH2, NHCH3, N(CH3)2,
(CH2)2N(CI-I3)2,CI-I2C(CH3)2, CH2CH2NH, optionally
substituted phenyl, optionally substituted cycloalkyl,
optionally substituted 5 or 6 or 7 membered
heterocyclyl having 1 or 2 oxygen or I or 2 nitrogen
or I nitrogen and I oxygen or 1 nitrogen and  I sulfur
or I oxygen and I sulfw- ring atoms; 10 or a
pharmaceutically acceptable salt thereof, In another
embodiment the present invention provides a compound
having formula (la)  wherein: XisS;  Y is selected
from CH, substituted C, NH, substituted N, S, 0; 15 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
cycloaIlcenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; 20 n is 0 or 1; R1 is H, 01-1,1^, Cl,
Br, 1, NH2, N02, CP3, CI-13, OCH3,
-O(CH2)I-3N(CH2CH-I3)2, - C(=O)OR', -C(=O)NHNH2,
-NH(CH2)1.3Ra, -CH2NH(CI-T2)1-3Ra, -NR'C(=O)OR',
-NR'C(=0)R,  -(C6H4)CH2NH(CH2)E-31e,
-(C6H4)CH2N(CH3)(CH2)1-3Ra, -(C6H4)(CI32)0-3Ra,
-(C6H4)(R)CH2R,  -(C6H4)CI-I2NHRa, -(C6H4)C(=O)R'
-(C6H4)NHC(=O)R', -(C6H4)CH2NH(CI32)1-3R"Rb,  25
(C6H4)NHS02CH3, -C(=O)NRar, optionally substituted
alkyl, optionally substituted N-alkyl,  optionally
substituted allcenyl, optionally substituted allcynyl,
optionally substituted cyeloalkyl,  optionally
substituted cycloaikenyl, optionally substituted aryl,
optionally substituted alkoxy,  optionally substituted
phenyl, optionally substituted heterocyclyl, or
optionally substituted fused  heterocyclyl; 30 R2 is
C(=0)NRalta, SO2N RaRa, NHC(=O)NR'R4, C(=0)ORa  R3 is
C(=0)NRaRa, SO2N R'R', NHC(=O)NR'R4, C(=O)OR' WO
20051066163 PCT/GB2004/005400  -14 R' is selected from
H, optionally substituted carbocyclyl, optionally
substituted  heterocyclyl, or optionally substituted
C3-6allcyl; R' is independently selected from: H, OH,
OCH3, CH3, optionally substituted C3.6alkyl,  



q-6allcoxy, NH2, NHCH3, N(CH3)2, (CH2)2N(CH3)2,
Ci-I2C(CH3)2, CH2CH2NH, optionally 5 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 1
oxygen or I nitrogen and  I sulfur or 1 oxygen and I
sulfur ring atoms. In another embodiment the present
invention provides a compound having formula (Ia)
wherein: 10 Xis selected from CH, substituted C, NH,
substituted N, S, O;  Y is CH; A is selected from
optionally substituted alkyl, optionally substituted
N-alkyl, optionally  substituted 0-allryl, optionally
substituted allcenyl, optionally substituted alkynyl,
optionally  substituted cycloalkyl, optionally
substituted cycloalkenyl, 1, optionally substituted
aryl, 15 optionally substituted phenyl, optionally
substituted heterocyclyl, or optionally substituted
fused  heterocyclyl; nis0or1;  R` is I-I, OH, F, Cl,
I3r,1, NH7, NO2, CF3, Cl-13,OCH3, -O(CH2)t
3N(CH2CH3)2, - C(=O)ORa, -C(-O)NHNH2, -NH(CH2)3-3R',
-CH21N1-1(CH2)3.3R, -NRaC(=O)OR, -NRIC(=0)R', 20
-(C6H4)CH2NFI(CH2)3-3Ra, -(C6H4)C1-12N(CH3)(CH2)3.3R,
-(C6H4)(CH2)0 3Ra, -(C6H4)(R6)CH2lr,  -(C6134)C1-12
NHR, -(C6H4)C(=O)R" -(C6H4)NHC(=0)Ra,
-(C6I-I4)CH2NH(CH2)1.3R"Rs, - (C6E14)NHSO2CH3,
-C(=O)NRRa, optionally substituted allryl, optionally
substituted N-allryl,  optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted
cycloalkyl,  optionally substituted cycloalkenyl,
optionally substituted aryl, optionally substituted
alkoxy, 25 optionally substituted phenyl; optionally
substituted heterocyclyl, or optionally substituted
fused  heterocyclyl; R2 is C(=0)NR"R', SO2N R'Ra,
NHC(=O)NR"R4, C(=O)OR'  R3 is C(=O)NWW, 802N R"W,
NFIC(=O)NRR4, C(=O)OR' R4 is selected from H,
optionally substituted carbocycle, optionally
substituted  30 heterocyclyl, or optionally
substituted C3-6alkyl; WO 2005/066163
PCT/GB2004/0{1540{1  -15 R' is independently selected
from: li, OH, OCI-I3, CI-13, optionally substituted
C1-6a1cyl,  Ct-6alkoxy, NH2, NHCH3, N(CH3)2,
(CH2)2N(CH3)2,CH2C(CH3)2, CHZCH2NI-IRa, optionally  



substituted phenyl, optionally substituted
cycloallcyl, optionally substituted 5 or 6 or 7
membered  heterocyclyl having I or 2 oxygen or 1 or 2
nitrogen or I nitrogen and I oxygen or 1 nitrogen and
5 1 sulfur or I oxygen and 1 sulfur ring atoms. In
another embodiment the present invention provides a
compound having formula (la)  wherein: X is selected
from CH, substituted C, NH, substituted N, S, 0;  Y is
selected from CH, substituted C, NH, substituted N, 5,
0; 10 A is selected from optionally substituted aryl,
optionally substituted phenyl, or optionally
substituted heterocyclyl; n is 0 or 1; R' is H, OH, F,
C1, 13r, I, NH2, NO2, CE3, C1I3, OCH3,
-O(CH2)1.3N(CH2CH3)2, - C(-O)ORa, -C(-0)NHNH2,
-NH(CH2)1.3R, -CHzNH(CH2)1-3R', -NRC(=O)OR',
-NR'C(=O)R',  15 -(C6H4)CH2NH(CH2)1.3R ,
-(C6H4)CH2N(CHs)(CH2)t-3Ra, -(C6H4)(CH2)o-3R',
-(C6H4)(Rb)CH2R, -(C6I-I4)CH2NHRa, -(C6114)C(=0)R
-(C6H4)NHC(=O)R', -(C6H4)CH2N1-i(C1-I2)1.3RR, -
(C6H4)NHSO2CH3, -C(=O)NR'R, optionally substituted
alkyl, optionally substituted N-aikyl,  optionally
substituted allcenyl, optionally substituted allrynyl,
optionally substituted eycloalkyl,  optionally
substituted cycloalkenyl, optionally substituted aryl,
optionally substituted allcoxy, 20 optionally
substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; R2 is C(=O)NRR', S02N R"R, NHC(=O)NWR4,
C(=O)OR'  R3 is C(=0)NRaRa, SO2N R'R', NHC(=O)NRaR4,
C(=O)ORa R4 is selected from H, optionally substituted
carbocycle, optionally substituted  25 heterocyclyl,
or optionally substituted C1-6alkyl; R" is
independently selected from: H, OH, OCH3, CH3,
optionally substituted Ci_6alkyl,  C1.6alkoxy, NH2,
NHCH3, N(CH3)2, (CH2)2N(CH3)2, CH2C(CI-I3)2,
CH2CH2NHR, optionally  substituted phenyl, optionally
substituted cycloallcyi, 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  30 1 sulfur or 1 oxygen and I sulfur ring atoms.
WO 2005/066163 PCT/G82004/005400  -16 In another
embodiment the present invention provides a compound
having formula (Ia)  



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; 5 A is
selected from optionally substituted alkyl, optionally
substituted N-allryl, optionally  substituted 0-alkyl,
optionally substituted alkenyl, optionally substituted
allcynyl, optionally  substituted cycloalkyl,
optionally substituted cycloalkenyl, optionally
substituted aryl, optionally  substituted phenyl,
optionally substituted heterocyclyl, or optionally
substituted fused  heterocyclyl; 10 ais0or1; R' is H,
OH, F, Cl, Br, I, NH2, NO2, CF3, CI-13, OCH3,
-O(CH2)2N(CH2CH3)2;  R2 is C(=0)NR'Ra, S02N R'R',
NHC(WO)NR'R4, C(=0)OR R3 is C(=O)NRR, SO2N RR,
NHC(=O)NR'R4, C(=0)OR R4 is selected from H,
optionally substituted carbocycle, optionally
substituted  15 heterocyclyl, or optionally
substituted C1.6allcyl; R is independently selected
from: I-I, OI-I, OCH3, CH3, optionally substituted
CE.6alkyl,  Ci-6alkoxy, NI-I2, NI-ICI-I3, N(CH3)2,
(CH2)2N(CH3)2, 0-12C(CHs)2, C1712CH2NHR, 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 1 nitrogen and 1 oxygen or I nitrogen and  20 1
sulfur or I oxygen and 1 sulfur ring atoms. In another
embodiment the present invention provides a compound
having formula (la)  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-allryl, optionally
substituted 0-allryl, optionally substituted alkenyl,
optionally substituted allcynyl, optionally
substituted cycloallcyl, optionally substituted
cycloallrenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; 30 nis0or1; R' is H, O1I, F, Cl, Br, I,
NH2, NO2, CF3, CH3, OCH3, -O(CH2)1-3N(CH2CH3)2, -
C(=O)OR, -C(=0)NI-INH2, -NH(CII2)1-3R,
-CH2NH(CH2)1-3R, -NRC(=O)OR', -NR'C(=O)R', 



WO 20051066163 PCTIGB200410054110  -17
-(C6H4)CH2NH(CH2)1.3R', -(C6H4)CH2N(CHs)(CH2)t-3R',
-(C61-14)(CH2)3-3Ra, - (C6H4)(Rh)CH2R",
-(C6H4)CH2NHR', -(C6H4)C(=0)R' -(C6H4)NHC(=0)R', -
(C6H4)CH2NH(CH2)1-3R'Rb, -(C6H4)NHSO2CH3, -C(=O)NR'R',
optionally substituted alkyl,  optionally substituted
N-akyl, optionally substituted alkenyl, optionally
substituted alkynyl, 5 optionally substituted
cycloalkyl, optionally substituted eycloallcenyl,
optionally substituted aryl,  optionally substituted
alkoxy, optionally substituted phenyl, optionally
substituted heterocyclyl,  or optionally substituted
fused heterocyclyl; R3 is C(=O)NR'R; R3 is C(=O)NR'R',
SO2N R'R', NI-IC(=O)NR'R4, C(=O)W; 10 R4 is selected
from H, optionally substituted carbocycle, optionally
substituted  heterocyclyl, or optionally substituted
CI.6alkyl; R' is independently selected from: H, OH,
OCH3, CH3, optionally substituted C1.6alkyl,
Ct-6alkoxy, NHz, NHCH3, N(CR3)2, (CH2)zN(CH3)2,
CH2C(CH3)2, CHZCH2NHR', optionally  substituted
phenyl, optionally substituted cycloallryl, optionally
substituted 5 or 6 or 7 membered 15 heterocyclyl
having 1 or 2 oxygen or 1 or 2 nitrogen or 1 nitrogen
and 1 oxygen or 1 nitrogen and  I sulfur or 1 oxygen
and 1 sulfur ring atoms. In another embodiment the
present invention provides a compound having formula
(la)  wherein: X is selected from CEI, substituted C,
NH, substituted N, S, 0;  20 Y is selected from CH,
substituted C, NH, substituted N, S, 0; * is selected
from optionally substituted allryl, optionally
substituted N-alkyl, optionally  substituted 0-alkyl,
optionally substituted alkenyl, optionally substituted
alkynyl, optionally  substituted eycloa]kyl,
optionally substituted cycloalkenyl, optionally
substituted aryl, optionally  substituted phenyl,
optionally substituted heterocyclyl, or optionally
substituted fused 25 heterocyclyl;  nis0or1;  Rt is H,
01-1, F, Cl, Br, I, NH2, NO2, CF3, CH3, OCH3,
-O(CH2)1-3N(CH2CI43)z,  C(=O)OR', -C(=O)NHNH2,
-NH(CII2)13R3, -CH2NI-I(CH2)1.3R, -NR'C(=O)OR',
-NR'C(=O)R',  -(C6114)CH2NH(CH2)1-3R',
-(C6H4)CH2N(CH3)(CH2)13W, -(C6H4)(CI-I2)o-3Ra,  



30 (C6H4)(Rb)CH2R', -(C6H4)CH2NI-IR, -(C6H4)C(=O)R
-(C6H4)NHC(=O)R', - (C6H4)CH2NH(CH2)t.3R'Rt',
-(C6H4)NHSO2CH3, -C(=O)NRR', optionally substituted
allryl, WO 20051066163 PCT/GB20041005400  -18
optionally substituted N-alkyl, optionally substituted
alkenyl, optionally substituted allcynyl,  optionally
substituted cycloallcyl, optionally substituted
cycloalkenyl, optionally substituted aryl,  optionally
substituted alkoxy, optionally substituted phenyl,
optionally substituted heterocyclyl,  or optionally
substituted fused heterocyclyl; 5 R2 is C(=O)NR"Ra,
SO2N RaRR, NHC(=O)NRaR4, C(=O)OR'  R3 is C(=O)NR'Ra,
NHC(-O)NR'R4; R is selected from H, optionally
substituted carbocycle, optionally substituted
heterocyclyl, or optionally substituted C1.6alkyl; Ra
is independently selected fiom: H, OH, OCH3, CII3,
optionally substituted Cj_6alkyl,  10 C1-6alkoxy, NH2,
NHCH3, N(CH3)2, (CH2)2N(CI-I3)2,CH2C(CH3)2,
CH2CH2NI-I, optionally  substituted phenyl, optionally
substituted cycloallcyl, optionally substituted 5 or 6
or 7 membered  heterocyclyl having I or 2 oxygen or I
or 2 nitrogen or f nitrogen and 1 oxygen or 1 nitrogen
and  1 sulfur or I oxygen and I sulfur ring atoms. In
another embodiment the present invention provides a
compound having formula (Ia)  15 wherein: X is
selected from CI-I, substituted C, NI-I, 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 20 substituted cycloallcyl, optionally
substituted cycloalkenyl, optionally substituted aryl,
optionally  substituted phenyl, optionally substituted
heterocyclyl, or optionally substituted fused
heterocyclyl; nis0or1;  R' is 1-1, OH, F, Cl, Br, 1,
NH2, NO2, CF3, CH3, OCH3, -O(CH2)3-3N(CI-I2CH3)2,  25
C(=O)OR', -C(=O)NHNH2, -NH(C142)1-3R',
-CH2NH(CH2)1.3Ra, -NR"C(=O)OI ', -NR'C(=O)R3,
-(C61714)CH2NH(CH2)p.31t,
-(C6Ha)CH2N(CH3)(CI-12)1-3R", -(C6H4)(CH2)0-3Ra, -
(C6H4)(R)CH2Ra, -(C4I-I6)CH2 NI-IR., -(C6H4)C(=O)R"
-(C6H4)NHC(=O)Ra, - 



(C6H4)CH2NH(CH2)3-3RR6, -(C6H4)NHSO2CH3, -C(=O)NR"Ra,
optionally substituted alkyl, optionally substituted
N-alkyl, optionally substituted allcenyl, optionally
substituted allcynyl, 30 optionally substituted
cycloallryl, optionally substituted cycloalkenyl,
optionally substituted aryl, WO 20051066163
PCTIGB20041005400  -19 optionally substituted alkoxy,
optionally substituted phenyl, optionally substituted
heterocyclyl,  or optionally substituted fused
heterocyclyl; R2 is C(=O)NRR'1, S02N RRR',
NHC(=O)NR'R4, C(=0)OR'  5 R3 is C(=O)NR'R", SO2N RlR,
NHC(=O)NRaR4, C(=O)W R4 is selected from H, optionally
substituted carbocycle, optionally substituted
heterocyclyl, or optionally substituted C1.6alkyl; R"
is independently selected from: 14, or optionally
substituted 5 or 6 or 7 membered  heterocyclyl having
I or 2 nitrogen ring atoms. 10 In another embodiment
the present invention provides a compound having
formula (la)  wherein: X is S;  *isCH;  A is phenyl;
15 nis1;  R' is 1-1; R2 is C(=O)NR'R';  R3 is
NHC(-0)NH2; R" is independently selected from: H, or
an optionally substituted 6 or 7 membered  20
heterocyclyl having I nitrogen ring atom. Additional
embodiments of the invention are as follows. These
additional embodiments  relate to compounds of formula
(1), (11) and (Ia) and it is to be understood where
compounds of  formula (1) and/or formula (11) are
referred to, this also applies in the alternative to
compounds of  formula (Ia). 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, 48,  



104, 107, 110, 114, 126, 129, 160, 173, and 176. In
another embodiment the present invention provides the
following compounds of  30 formula (I):
5-Phenyl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide; WO 2005/066163 PCTIGB2004i005400
-20 5-Phenyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide;
5-Phenyl-2-(3-pyrazin-2-yl-ureido)-thiophene-3-carboxy
lic acid (S)-azcpan-3-ylamide;
5-Phenyl-2-(3-pyrazin-2-yl-ureido)-thiophene-3-carboxy
lic acid (S)-piperidin-3-ylamide;
5-(1H-Pyrazol-4-yl)-2-ureido-thiophene-3-carboxylic
acid (S)-piperidin-3-ylamide; 5
5-(1H-Pyrazol-4-yl)-2-ureido-thiophene-3-carboxylic
acid (S)-azcpan-3-ylamide;
5-(1H-Pyrazol-4-yl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-piperidin-3- ylamide;
5-(1H-Pyrazol-4-yl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-azepan-3- ylamide; 10
5-(1H-Pyrrol-3-yl)-2-ureido-thiophene-3-carboxylic
acid (S)-piperidin-3-ylamide;
5-(1H-Pyrrol-3-yl)-2-ureido-thiophene-3-carboxylic
acid (S)-azcpan-3-ylamide;
5-(1H-Pyrrol-3-yl)-2-(3-pyrazin-2-yl-ureido)-thiophene
-3-carboxylic acid (S)-piperidin-3 ylatnide;
5-(1H-Pyrrol-3-yl)-2-(3-pyrazin-2-yl-ureido)-thiophene
-3-carboxylic acid (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-carboxylic
acid (S)-azcpan-3-ylamide;
5-(1IH-Pyrrol-2-yl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-piperidin-3- ylamide;
5-(1H-Pyrrol-2-yl)-2-(3-pyrazin-2-yl-ureido)-thiophene
-3-carboxylic acid (S)-azepan-3-ylamide;  20
5-Pyridin-2-yl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide;
5-Pyridin-2-yl-2-ureido-thiophene-3-carboxylic acid
(S)-azcpan-3-ylamide;
5-Pyridin-2-yI-2-(3-pyrazin-2-yl-ureido)-thiophene-3-c
arboxylic acid (S)-piperidin-3-ylamide;
5-Pyridin-2-y1-2-(3-pyrazin-2-yl-ureido)-thiophene-3-c
arboxylic acid (S)-azcpan-3-ylamide;
5-Pyridin-3-yl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide; 25
5-Pyridin-3-yl-2-ureido-thiophene-3-carboxylic acid
(S)-azcpan-3-ylamide;  



5-Pyridin-3-yl-2-(3-pyrazin-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)-azepan-3-ylamide;
5-Pyridin-4-yl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide;
5-Pyridin-4-yl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide; 30
5-Pyridin-4-yl-2-(3-pyrazin-2-yl-ureido)-
thiophene-3-carboxylic acid (S)-piperidin-3-ylamide;
WO 2005/066163 PCTIGH2004/0054110  -21
5-Pyridin-4-yl-2-(3-pyrazin-2-yl-ureido)-
thiophene-3-carboxylic acid (S)-azepan-3-ylamide;
5-(4-Fluoro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-pipcradiu-3-ylamide;
5-(4-Fluoro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-azepan-3-ylamide;
5-(4-Fluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-piperidhi-3 5 ylamide;
5-(4-Fluoro-phenyl)-2-(3-pyrazin-2-yi-ureido)-thiophen
e-3-carboxylic acid (S)-azepan-3- ylamide;
5-(4-Chloro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-piperidin-3-ylamide;
5-(4-Chloro-phenyl)-2-ureido-thiophene-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-thiophene-3-carboxylic
acid (S)-piperidin-3-ylamide;  15
5-(3-Fluoro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-azepan-3-ylamide;
5-(3-Fluoro-phenyl)-2-(3-pyrazin-2-yi-ureido)-thiophen
e-3-carboxylic acid (S)-piperidin-3 ylamide;
5-(3-Fluoro-phenyl)-2-(3-pyrazin-2-yi-ureido)-thiophen
e-3-carboxylic acid (S)-azepan-3- ylamide; 20
5-(3-Chloro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (8)-piperidin-3-ylamide;
5-(3-Chloro-phenyl)-2-ureido-thiophene-3-carboxylic
acid (S)-azepan-3-ylamide;
5-(3-Chloro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-piperidin-3 ylamide;
5-(3-Chloro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thiophen
e-3-carboxylic acid (S)-azepan-3- 



25 ylamide;
5-(3,4-Difluoro-phenyl)-2-ureido-thiophene-3-carboxyli
c acid (S)-piperidin-3-ylamide;
5-(3,4-Difluoro-phenyl)-2-ureido-thiophene-3-carboxyli
c acid (S)-azepan-3-ylamide;
5-(3,4-Difluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thio
phene-3-carboxylic acid (S)-piperidin-3 ylamide; WO
20051006163 PCTIG82004/005400  -22
5-(3,4-Difluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thio
phene-3-carboxylic acid (S)-azepan-3- ylamide;
5-(2,4-Difluoro-phenyl)-2-ureido-thiophene-3-carboxyli
c 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)-thio
phene-3-carboxylic acid (S)-piperidin-3- ylamide;
5-(2,4-Difluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thio
phene-3-carboxylic acid (S)-azepan-3- ylaanide;
5-(3-Chloro-4-fluoro-phenyl)-2-ureido-thiophene-3-carb
oxylic acid (S)-piperidin-3-ylamide;  10
5-(3-Chloro-4-fluoro-phenyl)-2-ureido-thiophene-3-carb
oxylic acid (S)-azepan-3-ylamide;
5-(3-Chloro-4-fluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)
-thiophene-3-carboxylic acid (S)- piperidiu-3-ylamide;
5-(3-Chloro-4-fluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)
-thiophene-3-carboxylic acid (S)-azepan- 3-ylamide; 15
5-1'yriinidiu-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-Pyrimidin-5-yl-2-(3-pyrazin-2-yl-ureido)thiophene-3-
carboxylic acid (S)-piperidin-3-ylamide;
5-Pyrimidin-5-yI-2-(3-pyrazin-2-yl-ureido)-thiophene-3
-carboxylic acid (S)-azepan-3-ylamide;
5-((Anrinocarbonyl)amino]-2-phenyl-N-[(3S)-piperidin-3
-yl]-1,3-thiazole-4-carboxamide;  20
N-[(3S)-piperidin-3-y1]-2-phenyl-5-{[(pyritnidin-4-yla
mino)carbonyl]amino}-1,3-thiazole-4- carboxamide;
5-[(Aminocarbonyl)amino]-N-[(3S)-azepan-3-yl]-2-phenyl
-1,3-thiazole-4-earboxamide;
N-[(35)-azepan.-3-y1]-2-phenyl-5- f
[(pyrianidin-4-ylamino)carbonyl] amino)
-1,3-thiazole-4- carboxamide; 



25 3-Ureido-thiophene-2-carboxylic acid
(S)-azepan-3-ylamide;
5-Phenyl-3-ureido-thiophene-2-carboxylic acid
(S)-azepan-3-ylamide;
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-azepan-3-ylamide:
5-(4-tert-Butyl-phenyl)-3-ureido-thiophene-2-carboxyli
c acid (S)-azepan-3-ylamide;
5-(4-iso-Butyl-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-azepan-3-ylamide; 30
5-tert-Butyl-phenyl-3-ureido-thiophene-2-carboxylic
acid (S)-azepan-3-ylamide; WO 2005/066163
PCTIG02004/005400  -23
5-(4-Chloro-phenyl)-3-ureido-tbiophene-2-carboxylic
acid (S)-piperidin-3-ylamide;
5-(4-FIuoro)-3-ureido-thiophene-2-carboxylic acid
(8)-piperidin-3-ylamide;
5-[4-(2-Thienyl)]-3-ureido-thiophene-2-carboxylic acid
(5)-azepan-3-ylamide;
5-13enzyl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide; 5
5-Methyl-2-ureido-tbiophene-3-carboxylic acid
(S)-azepan-3-ylamide;
5-Ethyl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide;
5-iso-Propyl-2-ureido-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide;  2-Ureido-thiophene-3-carboxylic
acid (S)-azepan-3-ylamide;
5-Bromo-2-urcido-thiophene-3-carboxylic acid
(S)-azepan-3-ylamide; 10
5-Bromo-2-urcido-thiophene-3-carboxylic acid
(S)-pipexidin-3-ylamide;
2-Phenyl-5-ureido-thiazole-4-carboxylic acid
(S)-azepan-3-ylamide;
2-((4-Methyl)-phenyl)-5-ureido-thiazole-4-carboxylic
acid (S)-piperidin-3-ylamide;
2-Phenyl-5-ureido-thiazole-4-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methyl-5-ureido-thiazole-4-carboxylic acid
(S)-azepan-3-ylamide; 15
2-(4-Fluoro-phenyl)-5-ureido-thiazole-4-carboxylic
acid (S)-piperidin-3-ylamide;
2-(4-Clrloro-phenyl)-5-ureido-thiazole-4-carboxylic
acid (S)-piperidin-3-ylamide;
2-(4-Methoxy-pbcnyl)-5-ureido-thiazole-4-carboxylic
acid (S)-piperidin-3-ylamide;
2-(3-Cyano-phenyl)-5-ureido-thiazole-4-carboxylic acid
(S)-piperidin-3-ylamide;
2-Morpholirr-4-yl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide; 20
2-(4-Methoxy-phenylamino)-4-ureido-thiazole-5-carboxyl
ic acid (S)-piperidin-3-ylainide;
2-Methylsulfanyl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methanesult'inyl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methanesulfonyl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;  



2-Phenyl-4-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-4-carboxylic acid
(S)-piperidin-3-ylamide;
5-Ethynyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide;
5-Prop-1-ynyl-2-ureido-thiophene-3-car'boxyllc acid
(S)-piperidin-3-ylamide;
5-(3-Methoxy-prop-1-ynyl)-2-ureido-thiophene-3-carboxy
lic acid (S)-piperidin-3-ylamide; 30
5-Phenylethynyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide. WO 2005/066163
PCT/6B2004l005400 -24- In another embodiment the
present invention provides a compound having formula
(I)  wherein one or more of the atoms is a
radioisotope of the same element. 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
disorders 5 associated with cancer. In another
embodiment the present invention provides a compound
of formula (I) or a  pharmaceutically acceptable salt
thereof for the use in treatment or prophylaxis of
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 10 lymphomas,
tumors of the central and peripheral nervous system,
and other tumor types such as  melanoma, fibrosarcoma
and osteosarcoina. In another embodiment the present
invention provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof for use in
the treatment or prophylaxis of proliferative
diseases including autoirmnune, 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 CHKI
20 Iduase comprising administering to an animal or
human in need of said inhibiting a  therapeutically
effective amount of a compound of formula (I) 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 (1) 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 (I) or a pharmaceutically acceptable  30 salt
thereof. WO 20051066163 PCTICB2004/005400  -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, as well as leukemias and
lymphomas, tumors of the central and peripheral
nervous 5 system, and other tumor types such as
melanomasarcomas including fibrosarcoma and
osteosarcoma, malignant brain tumors, comprising
administering to said human or animal a
therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable  salt
thereof. In another embodiment the present invention
provides a method of treatment of a human  10 or
animal suffering from a proliferative disease such as
autoi mmune, 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. One
embodiment the of present invention provides a method
of treating cancer by  administering to a human or
animal a compound of formula (I) or a pharmaceutically
acceptable  15 salt 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 a compound of formula (1) or a
pharmaceutically acceptable  salt thereof and a DNA
damaging agent. One embodiment of the present
invention provides a method for the treatment of 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 (I) 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 (I) or a
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  at least one pharmaceutically
acceptable carrier, diluent or excipent. WO
20651066163 PCT/6B2004/005400  -26 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 . 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 5 treatment or
prophylaxis of cancer. 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
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, minors 10 of the central and
peripheral nervous system, and other tumor types such
as melanoma,  fibrosarcoma and osteosarcoma. In still
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 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  (I) 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 terms used throughout this  25
application. In this section, the definition applies
to compounds of formula (I) and (II) and compounds of
formula (1a) unless otherwise stated. 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 stated in Nomenclature
of Organic  30 Chemists y, Sections A, B, G, D, E, F,
and H, Pergamon Press, Oxford, 1979, which is WO
20051066163 PCTIGB20041005400  -27 incorporated by
references herein for its exemplary chemical structure
names and rules on  naming chemical structures. The
term "Q,," or "C,,,_" 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 10 compound. For example when a
substituent is keto (i,e,, =0), 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 the following: halogen, nitro,
amino, cyano , trifluoromethyl, methyl, ethyl, alkyl,
alkenyl, alkynyl, haloalkyl,  alkoxy, hydroxy,
alkylhydroxy, carbonyl, Iccto, -CH(OH)CH3,
-CH2NFI-alkyl-0H, alkyl 15 (OH)CH3, -Oalkyl,
-OCOaUcyl, -NHCHO, -1\T-(alkyl)-CHO, -NH-CO-amino,
-N-(alkyl)-CO- amino, -NH-COalkyl, -N-(alkyl)-COalkyl,
-carboxy, -amidino, -CO-amino, -CO-alkyl, - CO2allcyl,
mereapto, -Sallcyl, -SO(allyl), -S02(alIyl),
-502-amino, -alkylsulfonylamino, phenyl,  cycloalkyl,
heterocyclic and heteroaryl, -alkly-NH-cycloalkyl,
-alkyl-NH-optionally substituted  heterocyclyl,
-allryl-Nll-allryl-OH, -C(=O)OC(CF13)3, -N(CFI3)2,
-allryl-NH-alkyl-optionally 20 substituted
heterocyclyl, alkyl-aryl, allyl-polycyclyl,
alkyl-amino, allryl-hydroxy, -CH2NH-alkyl-
heterocyclyl, -CH2NI-ICFI2CH(CH3)2 If the group to be,
substituted is a ring, the optional  



substituents could also be selected from:vicinal
-O(alkyl)O-, vicinal -OC(haloall(yl)0-, vicinal
-CH2O(al1ryl)O-, vicinal -S(alkyl)S- and WO(allyl)S-.
Each of these substituents can, themselves,  be
further 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
"bydrocarbyl" 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 211051066163
PCT/GB20041005400  -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 allcyl. The term "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 term
"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 may be fused or unfused and
include bicyclo  radicals. Fused rings generally refer
to at least two rings sharing 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 eycloalkenyl contains more than one
ring, the rings  20 may be fused or unfused and
include bicyclo 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, (e.g., 4n 1- 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 selected from a
hydrocarbon radical. Exemplary alkoxy includes
methoxy, ethoxy, propoxy, isopropoxy, butoxy,
t-butoxy, isobutoxy, cyclopropylinethoxy,  allyloxy,
and propargyloxy. The terra "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
20051066163 PCT/G820041005400  -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,
"C3.7carbocyclyP' denotes  such groups as cyclopropyl,
cyclobutyl, oyclopentyl, cyclohexyI, 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 can  optionally
be replaced by a -C(O)- and a ring sulphur atom may be
optionally oxidised to form  the S-oxides.
ileterocyclyl may contain more than one ring. When a
heterocyclyl contains more 10 than one ring, the rings
maybe fused or unfitsed. Fused rings generally refer
to at least two rings  sharing two atoms therebetween.
Heteroeyclyl may have aromatic character or may not
have  aromatic character Examples of hetcrocyclyls
include, but are not limited to, lH-indazolyl, 2-
pyrrolidonyl, 21I, 61-1-1, 5,2-dithiazinyl,
21-1-pyrrolyl, 3H-indolyl, 4-piperidonyl,
4aH-carbazolyl,  4H-quinolizinyl, 6H-1,
2,5-thiadiazinyl, ayridinyl, azepanyl, azetidinyl,
aziridinyl, azocinyl, 15 benzintidazolyl,
benzofuranyl, benzofnranyl, benzothiofuranyl,
benzothiophenyl,, benzodioxolyl,  benzoxazolyl,
benzthiophenyl, benzthiazolyl, benzotriazolyl,
benzotetrazolyl, benzisoxazolyl,  benzthiazole,
benzisotbiazolyl, benzimidazolyls, benzimidazalonyl,
carbazolyl, 4a1-1-carbazolyl,  b-carbolinyl,
chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl,  dioxolanyl, furyl,
2,3-diltydrofuranyl, 2,5-dihydrofuranyl,
dihydrofuro[2,3-b]tetrahydrofuranyl, 20 furanyl,
furazanyl, homopiperidinyl, imidazolyl,
imidazolidinyl, imidazolidinyl, hnidazolinyl,  



ianidazolyl, 1H-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, isobenzofuranyl,  isocluomanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isoxazolyl,  morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4- oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxiranyl, 25 oxazolidinylperimidinyl,
phenanthridinyl, phenanthrolinyl, phenarsazinyl,
phenazinyl,  phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
piperidinyl,  pteridinyl, piperidonyl, 4-piperidonyl,
purinyl, pyranyl, pyrrolidinyl, pyrrolinyl,
pyrrolidinyl,  pyrazinyl, pyrazolidinyl, pyrazolinyl,
pyrazolyl, pyridazinyl, pyridotxazolyl,
pyridoimidazolyl,  pyridothiazolyl, pyridinyl,
N-oxide-pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 30 pyrrolyl, pyridinyl, quinazolinyl,
quinolinyl, 41HI-quinolizinyl, quinoxalinyl,
quinuclidinyl, WO 2005/066163 PCT/GB2004/005400  -30
carbolinyl, tetrahydrofaranyl,
tetrehydroisoquinolinyl, thiophauyl,
thiotetrahydroquinolinyl, 611- 1,2,5-thiadiazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,  thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl,  thiiranyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 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 first
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. "RT" or "it" means room
temperature. When any variable (e.g., Rt, R4, R", Re
etc.) occurs more than one time in any constituent  or
formula for a compound, its definition at each
occurrence is independent of its definition at 



20 every other occurrence, Thus, for example, if a
group is shown to be substituted with 0-3 RE, then
said group may optionally be substituted with 0, 1, 2
or 3 R` groups and R' at each occurrence is  selected
independently from the definition of Rr. 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 8- enantioniers, 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 may be present in a
substituent such as an alkyl  group. All such isomers,
as well as mixtures thereof, are intended to be
included in this 30 invention. The compounds herein
described may have asymmetric centers. Compounds of
the WO 2005/066163 PCT/GB20041005400  31 present
invention containing an asymmetrically substituted
atom may be isolated in optically  active or raceinic
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 material 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 may be
isolated as a mixture of isomers or as separated
isomeric forms. All chiral,  diastereomeric, racemic
forms and all geometric isomeric forms of a structure
are intended, 10 unless the specific stereochemisty 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
bonded to any atom on the ring. When a substituent is
listed without  indicating the atom via-which such
substituent is bonded to the rest of the compound of a
given  formula, then such substituent may be bonded
via any atom in such substituent. Combinations of  15
substituents and/or variables are permissible only if
such combinations result in stable 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 acetals and  ketals of aldehydes and
ketones respectively. The field of protecting group
chemistry has been  reviewed (Greene, T.W.; Writs,
P.G.M. Protective Groups in Organic Synthesis, 3rd
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
PCT/GB2004A)05400  -32 As used herein,
"pharmaceutically acceptable salts" refer to
derivatives of the disclosed  compounds wherein the
parent compound is modified by malting acid or base
salts thereof.  Examples of pharmaceutically
acceptable salts include, but are not limited to,
mineral or organic  acid salts of basic residues such
as amines; alkali or organic salts of acidic residues
such as 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 non-toxic inorganic or organic acids,
For example, such conventional non-toxic 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,
rnaleic, tartaric, citric, ascorbic, pahnitic, maleic,
hydroxymaleic, phenylacetic, glutamic, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic,
oxalic, isetbionic, 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 free 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 a 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 suifhydryl group is
bonded to any group that, when the prodrug or
compound of formula (1) is administered to a mammalian
subject, cleaves to form a free  hydroxyl, free amino,
or free sulfhydryl 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/G82004/005400  -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 andlor
radiotherapy and/or  chemotherapy. Such chemotherapy
may include one or more of the following categories of
anti- tumour agents: 10 (i)
antiprolierative/antineoplastic drugs and combinations
thereof, as used in medical  oncology, such as
allcylating agents or platinating (for example
cis-platin, carboplatin, oxaliplatin,
cyclophosphamide, nitrogen mustard, melphalan,
chlorambucil, busulphan and nitrosoureas);
antimetabolites (for example gcmcitabine and
fludarabine, as well as antifolates such as
fluoropyrimidines like 5-fluorouracil and tegafur,
raltitrexed, methotrexate, cytosine arabinoside 15 and
hydroxyurea); antitumour antibiotics (for example
anthracyclines like adriamycin,  bleomycin,
doxorubicin, daunomycin, epirubicin, idarabicin,
mitomycin-C, dactinomycin and  mithramycin);
antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine,  vindesine and vinorelbine
and taxoids like taxol and taxotere); and
topoisomerase inhibitors (for  



example epipodophyllotoxins like etoposide and
teniposide, amsacrinc, topotecan, irinotecan and  20
camptothecin); (ii) cytostatic agents such as
antioestrogens (for example tamoxifen, toremifene,
raloxifene,  droloxifene and iodoxyfene), oestrogen
receptor down regulators (for example fulvestrant),
antiandrogens (for example bicalutamide, flutarnide,
nilutaraide and cyproterone acetate), LHR1.C
antagonists or LHRH agonists (for example goserelin,
leuprorelin and buserelin), progestogens 25 (for
example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole,  vorazole and
exemestane) and inhibitors of 5a-reductase such as
fmasteride; (iii) agents which inhibit cancer cell
invasion (for example metalloproteinase inhibitors
like  marimastat and inhibitors of uroldnase
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 2005/066163
PCT/G1120041005400  -34 [Ilerceptin m] and the
anti-erbbl antibody cetuximab [C225]) , farnesyl
transforase inhibitors,  tyrosine kinase inhibitors
and serine/threonine kinase inhibitors, for example
inhibitors of the  epidermal growth factor family (for
example EGFR family tyrosine ltinase inhibitors such
as N-
(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopro
poxy)quinazolin-4-amine (gefitinib), 5
N-(3-ethynylpbenyl)-6,7-bis(2-metboxyethoxy)quinazolin
-4-arnine (erlotinib, OSI-774) and 6-
aorylatnido-N-(3-chloro-4-flucroph(-,nyl)-7-(3-rnorpho
linopropoxy)gninazolin-4-amine (CI  1033)), for
example inhibitors of the platelet-derived growth
factor family and for example  inhibitors of the
hepatocyte growth factor family; (v) antiangiogenic
agents such as those which inhibit the effects of
vascular endothelial  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 98/13354)
and compounds  that work by other mechanisms (for
example linotnide, inhibitors of integrin av53
function and  angiostatin); 15 (vi) vascular damaging
agents such as Combretastatin A4 and compounds
disclosed in  International Patent Applications WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224,  WO
02/04434 and WO 02/08213; 



(vii) antisense therapies, for example those which are
directed to the targets listed above, 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, GDEPT (gene-directed enzyme
pro-drug therapy)  approaches such as those using
cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase
patient tolerance to chemotherapy or  radiotherapy
such as multi-drug resistance gene therapy; and 25
(ix) imnrunotherapy approaches, including for example
ex-vivo and in-vivo approaches to  increase the
immunogenicity of patient tumour cells, such as
transfection with cytokines such as  interleulin 2,
interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches to  decrease T-cell
anergy, approaches using transfected immune cells such
as cytoldne-transfected  dendritic cells, approaches
using cytokine-transfected tumour cell lines and
approaches using  30 anti-idiotypic antibodies. WO 2 0
0 51066 1 63 PCTIGB2004/005400 -35- Such conjoint
treatment may be achieved by way of the simultaneous,
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 Formulations  Compounds of the present
invention may be administered orally, parenteral,
buccal,  vaginal, rectal, inhalation, insufflation,
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
factors 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 pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations
include  powders, tablets, dispersible granules,
capsules, cachets, and suppositories. A solid carrier
can be one or more substances, which may also act as
diluents, flavoring  agents, 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 PCT/GB2004/005400  -36 for example,
stirring. The molten homogeneous mixture is then
poured into convenient sized  molds and allowed to
cool and solidify. Suitable carriers include magnesium
carbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low 5 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, camphorsulfonate, choline, 10 citrate,
cyclohexyl sulfamate, diethylenediamine,
ethanesuifonate, funiarate, glutamate, glycolate,
hemisulfate, 2-hydroxyethylsulfonate, heptanoate,
hexanoate, hydrochloride, hydrobromide,  hydroiodide,
hydroxymaleate, lactate, malate, maleate,
methanesuifonate, meglumine, 2- naphthalenesulfonate,
nitrate, oxalate, pamoatc, persulfate, phenylacetate,
phosphate,  diphosphate, picrate, pivalate,
propionate, quinate, salicylate, stearate, succinate,
sulfamate, 15 sulfanilate, sulfate, tartrate, tosylate
(p-toluenesulfonate), trifluoroacetate, and
undecanoate. Base  salts include ammonium salts,
allcali 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 quaternized with
such agents as: lower alkyl halides, such as methyl,
ethyl, propyl, and butyl  halides; dialkyl sulfates
like dimothyl, diethyl, dibutyl; diamyl sulfates; long
chain halides such as  decyl, lauryl, tnyristyl and
stearyl halides; aralkyl halides like benzyt bromide
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 vacuo 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 (I) or a
pharmaceutically acceptable salt 30 thereof for the
therapeutic treatment (including prophylactic
treatment) of mammals including WO 2005/066163
PCT1G112004/005400  -37 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 terra 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 att.
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 2005/066163 PCT/GB20041005400  38 metaphase
of mitosis leading to apoptosis of effected cells, and
to therefore have anti- proliferative effects.
Therefore it is believed that the compounds of formula
(I) and their  pharmaceutically acceptable salts may
be used for the treatment of neoplastic disease as
described above. In addition, compounds of formula (I)
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 (I) would most likely be used in
combination with a broad range  of DNA damaging agents
but could also be used as a single agent. Generally,
the compounds of formula (I) have been identified in
one or both assays  described below as having an IC50
or EC50 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  IC5o
value of 0.14 iM. Checkpoint ICinase I Assay: This in
vitro assay measures the inhibition of CI-K-1 kinase
by compounds, The kinase domain is expressed in
baculovirus and purified by the GST tag.  Purified
protein and biotinylated peptide substrate (Cdc25C) is
than 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,  CsCI2 and EDTA are added to
stop the reaction and capture the biotinylated
peptide. Plates are  then counted on a Topcount. Data
is analyzed and ICsos determined for individual
compounds. 20 Abrogation Assay: This cellular assay
measures the ability of CHKI inhibitors to  abrogate
the DNA-damage induced G2/M checkpoint. Compounds
active against the enzyme (<  2 uM) are tested in the
cellular assay, Briefly IIT29 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 market 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 (Celio2nics). As a
positive control for abrogation, 4 rnM caffeine is
used. WO 2005/066163 PCT/G132004/0115400  -39
Compounds are tested in a 12-point dose response in
triplicate. Data is analyzed and EC50s  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,
together with synthetic methods known in the art  of
synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art.  Such methods
include, but are 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 transformations being effected. Also, in the
description of the synthetic methods described below,
it is to be understood that all proposed 15 reaction
conditions, including choice of solvent, reaction
atmosphere, reaction temperature,  



duration of the experiment and workup procedures, are
chosen to be the conditions standard for  that
reaction, which should be readily recognized by one
skilled in the art. It is understood by one  skilled
in the art of organic synthesis that the functionality
present on various portions of the  molecule must be
compatible with the reagents and reactions proposed.
Such restrictions to the 20 substituents, which are
not compatible with the reaction conditions, will be
readily apparent to  one skilled in the art and
alternate methods must then be used. The starting
materials for the examples contained herein are either
commercially available  or are readily prepared by
standard methods from known materials. For example the
following  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 (I)
can be synthesized from the general synthetic methods
described below in Schemes 1-13. The first general
method shown in both Scheme I and I a  utilize a
Weitueb amide formation 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 alutninate WO 20051066163
PCT/G82004/005400 -40- organometallic complex. The
urea can also be formed in one step by reaction of the
unprotected  amine with chlorosulfonyI isocyanate. OR
,ON CCI3 -OR /R 0 R~  -NH ~\~  R7  0' 0 9~ R3 N  Q R3X
NHp THFY R X 14H - N3-CCI3 AIMe3 R "X O H THE O NH2
NH3 MeOH  chlorosulfonyI socyanante R' ZX~~OR  NH  



ONH2 5 Scheme I CCI3 NH  N CCI3 0 J o /R7 O-( z  RF
1NHOR O, O y 1 ~NHOR R6-NH ,Y IN 7  R1 Xff  X 0 THE
RI'` O THFea O  NH3 McOH  chlorosulfonyI isocyanante
JVHZ  NH  R X OR 0  Scheme la 10 In the case of
compounds of formula (I) where R3 is NHC(O)NHR4; RZ is
C(=O)R6R7; and X=S;where Scheme 1) the starting
materials are either purchased  commercially or
produced by a Crewald reaction of cyanoacetates with
various  benzaldehydes and elemental sulfur under
basic conditions shown below in Scheme 2. If  not
commercially available, the corresponding aldehydes
can be synthesized by IJISAL  15 reduction of readily
available esters. WO 2005/066163 PCT(CB20041005400
-41 CO2R  ~O R CHO NCJ CO2R  2 DIBAL / 1 Y y  toluene
RI t R' -76 C Hunig's Base R 5 NH2  



DMF  Scheme 2 In the case of compounds of formula (I)
where (R2 is NHC(O)NHR4; R3 is  C(=O)R6R7;and X=S;)
the 3-amino thiophene ester (Scheme la) is either
purchased 5 commercially or produced by the synthesis
outlined below in Scheme 3. Reaction of DMF and  POC13
and hydroxylarnine yields the acrylonitrile, which is
cyclized to the abovementioned 3- amino thiophene
ester by reaction with a thioglycolate. DMF COZR NHZ
POC13 CI\ J  hydroxylamine-HCI HS R' J~ R' S 002R  so
OC R' CN NOMe McOI1  10 Scheme 3 In the case where
(X=S, Y=N) or (X=O, Y=N), 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
acylation and finally cyclization to the 2-amino-
oxazole by reaction of the nitrite with HCl in dioxane
or to the corresponding 2-amino-thiazole  15 using
Lawesson's Reagent. N  N sodium  dlthionite R1CI HN C0
,R  $ CO2R H H2N CO2R Et3N CH NaHCO3 R+  COZR CO2R  R
HCI PhMe O NHZ CO2R Lawesson's Ri~s1 NH2 FIN I reagent
RI 0 Scheme 4 



WO 2005/0a163 PCTIGB2004/005400  -42 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 refluxing
concentrated sodium hydroxide in methanol) 5 with
various arnincs. A variety of coupling agents can be
used to effect this transformation  including EDCI,
DIC, BOP, and I-IATU 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 chlorosulfonylisocyanate. e O R O  OR
NaOH OH R7-NH R R X NH2 refiux R x NH2 coupling agent
R X NH2  chiorosulfonyl  isocyanante CIN CC13 R6 0 R6
0,-CI ' 0 R7pq NH' t ! R R~  THE X O~N~ ~CC3 McOH R ~X
0 r Nhl2  H Scheme 5 Hp NH2 /Rs Hz R7  R NaOH _ X OH
R7 NH R ~ R ~klQl._. R r i_/ r N~Rs  X reflux X ` a
coupling agent x O  chlorosulfonyl  isocyanante 



CI3 H2  N CCt3 N-'0 O NH R7 NH R'  O NHS THE Rt~ 1 46
MeCH Ra~ N-R6  o Scheme 5a WO 2005/066163
NCT/G020041005400  -43 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 carbonyldiimidazole and amines,  leads to the
creation of various substituted areas. Rs 124 R6  7
O=C N Y NR7  R1 X NH2 Rq X R4  -~? R N  5 O Scheme 6
H-R4  NH r RQ ONH R7 W X 0 R = RI- 4/ N-R6  O  Scheme
6a 10 R6 J~ R6  N N y R? R N3 ~ Y I ~7 Rt'x NHz R5 / x
NH R4  //1y  O H i  



Scheme 7 15 O HN-R4  HyRt y RQ N3 NH  N,R6 R x Y N-R6
Rs X O O  Scheme 7a WO 2005/066163 PCI6132004/005400
-44 O R6 0 N Re  R7  7 CDI y  R R'JX NH2 R4-NH2 R X R4
0 H  Scheme S ~~R4  CDI NH R7  N ~-Rs X R  R X 0
R4-NH2 R3 X N-R6  Scheme 8a 5 0 R6 H2N R 0 R6  N N  R7
Y R7  



N/' RI X NH2 heat Re,N NH2  Scheme 9 10 NH2 R? H2N R
Re N NHz Y i .S N R NH R7  N ~R6 RI X\ N, R6  p heat
/7x\  Rt X 0  Scheme 9a An additional general process
presented in this invention involves the construction
of  15 general compounds with formula (I). The method,
which employs a Suzuld Coupling of a 5 WO 20051066163
PCT/0112004/005400  -45 bromo heterocycle intermediate
as its key transformation, is shown in Scheme 10 and
Scheme  10a. 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
Weimeb arnidation 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 arnidation and Suzuki coupling
steps can  also be done in alternate order as shown in
Scheme 10 or 10a. Finally, the bronco ester and  bromo
urea can both be utilized as a substrate in other
Pd-mediated transformations such as Stifle 10
Couplings with organotin reagents and Sonagashiri
reactions with alkynes to produce compounds  of
Formula (I). 0 OR OCNOCCIs OR rl OR Y AcOH NH3 ~  



Br" x ` 'NH N II CI MeOH  X NHZ THE X ~N41 .CI 13r2 H
CE CI H CICE  O OR Re "Pd(o)" O Ps  Y7 R7-NH O R6
Br`~X NH AIMea ~ r oruSUNe ~~ , R7  , NH orSonogashiri
O~NH' THE Br X O R X NH NHz  ~NHZ O "Pd{0)"  Suzuki Rs
or Su, O s  tMe OR R_~NN AIMe or Sonogashiri 1Y , R9"
"X NH THE  O~- NH, Scheme 10 WO 2005/066163
PCT/CB2004l005400  -46 CI 03 CI I Cl  H HN  NH2
CNNCCI3 0 O ,i ,OR O 0 Y H AcOH NH p NH3  X/~,r THE t
11 R Br2 \\ OR McOH  11 X O Sr- /x NH2 NH2 O NH2 O~  H
Re "t,d(a)" H 



R2  1 OR R Y-(~1H Suzuki 1Y N_,6  nr X lMo,N-Rn or
Stllle Rl' \X~~~1111 0 THE !I \\ THE Br X or
Sonogashirl 0 O  Suzuki NH2 R6  or St,Ele RT NH AIMe3
orSonogashiri H R THE  RI X 0  Scheme 10a Another
method for obtaining compounds of Formula (I) utilizes
a "reverse" Suzuki 5 Coupling as displayed in Scheme
11 or I la. 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 (I) for 10 which the
corresponding aryl boronic acids or esters are not
readily available for the penultimate  transformation
shown in Scheme 10 or 10a. O~ Re 0 RG O Rs  Y R QB BO
Na" Cul ~1(1yy R Pd(D)" Rr  Br``x NH + 0 0 PdC12{dppf
OMB- ' 7 R' R1x NH 0) X NH -L -NH  NH NH  R Scheme 11
WO 2005/066163 PCT/GB2004/005400  -47 R^ H  p~NH  ~NH
+ 



NH 7 ~o, B B p Nat, Cut NH~r '-L NH 7 Td(Or er~ N.Re d
b PdCl2(dppo o" 'X N R8 R1 L R'21 ~ N-Re  X 0 Scheme
lla Sulfonamide compounds of Formula (1) can be 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  azidation, and reduction 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. -~ HNR16R17 y-R;N_R17 1) n-BuLi NH~ R'6  Cl
X t7 "01 C1~x"5 O 2) TrisYlazide Clom 0 NR17  3) NaBH4
NH2 NH2  O O-( NHO  O` NH3 xCCla ~~Qd(0) , CI~ X ,OR17
R1.13(OR)2 tJ O  10 O X16 R1 RX 16 R17  Scheme 12
Substitution adjacent to X with a nitrogen heteroatom
(R1=NR"R12) can be achieved  using the procedure in
Scheme 13 or 13a. This reaction can be accomplished by
heating a bromo  15 ureido amide (Scheme 10 or 10a)
with a desired amine. WO 2005/066163 PCTIGB2004/005400
-48- R7 / R7 R6-N R6-N/  Y HNRIIRi2  Brix` H heat R O
IX NH  



O NH R12 0 NH  R4 R4  Scheme 13 Ra R4  NH NNH  O~(NH
O-NH ~ ~O HNR??Ft~z Rtz Y-{  Br 1 heat NIX  R6 N~R7
Rti R6 R7 Scheme 13a 5 If the compound generated from
any of the above-mentioned synthetic methods or
Schemes 1-13 (and la-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 deprotection 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 (I) as the corresponding
hydrochloride or trifluoroacetate 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 (1) or a pharmaceutically
acceptable salt thereof, which  comprises: WO 20 0 510
66 1 63 PCT/G 62004f105400  -49 a, reacting a compound
with formula (1II) wherein A is thienyl and L is a
displaceable  group such as -OR, -CO2allcyl or halogen
wherein R is a hydrocarbon radical O L  BrA NH  



~ of `NH  %  R4  (Ill) 5 with an amine of formula
(IV); R6  N-H  R7 (IV)  to yield a compound of formula
(V) o R6  N  R7 Br ,z NH  C  O'er` `H R4  10 (V);  b.
reacting a compound with formula (V) with a boronic
acid or ester  to form a compound of formula (I); and
15 c. optionally i) converting a compound of the
formula (I) into another compound of the formula (1);
and/or ii) forming a pharmaceutically acceptable salt
thereof. WO 20051066163 PCT/GB20041005400  -50 In
another embodiment, the present invention is directed
to a process for the preparation  of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof, which comprises: a. reacting a compound of
formula (VII) wherein A is thienyl and R is a
hydrocarbon  



radical; O OR  A Br NH  C  o/ ~NH 5 R4  (VII)  with a
boronic acid or ester to form a compound of formula
(VIII): O OR  RI O NH NH R4  (Vlll) 10 b. reacting a
compound of formula (VIII) with an amine of formula
(IV)  R6  N-H R7  (IV)  to form a compound of formula
(I); and c. optionally, 15 i) converting a compound of
the formula (I) into another compound of the formula
(1)  including removing any protecting groups; and/or
ii) forming a pharmaceutically acceptable salt
thereof. WO 2005/066163 PCTIGB2004l005400  -51 In a
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: a. reacting
a compound of formula (IX) wherein A is thienyl and R
is a hydrocarbon radical;  



OR  RI NH2 5 (IX)  with a concentrated hydroxide base
to form a compound of formula (X);  OH R1 NH2  (X)  10
b. reacting the compound of formula (X) with an amine
of formula (IV) R6 N-H  R7 (IV)  to form a compound of
formula (XI) O Re  Rr  R1 A NH2 15 (XI)  c, reacting
the compound of formula (XI) with a compound selected
from compounds of  formulas (XII), (XIII) and a
carbonylation reagent or (XIV); WO 2005!06063
PCT/CB2004/005400  -52 .~ O  N I  R4  (XII) H,N.H  I
R4 (XIII)  O  



5 R4N3 (XIV)  to form a compound of formula (I); and
d. optionally, i) converting a compound of the formula
(I) into another compound of the fornrula (I),  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 (I) 15 0 0 R6  OR S ` S , R7  Br
NH Br NCH  N o~ `NH o%INH  R4 R4  (XV) (XVI) WO
2005/066163 PCTIGB2004i0(15400 -53- 0 R6  Rr  A R NHa
(XI) wherein R' is aryl and K", K6 and KI are as
defined in formula (I), A is a thienyl ring and K is a
hydrocarbon radical and provided that the compound of
formula (X1) is not 3-Amino-5-(4 5
chloro-phenyl)-thiophene-2-carboxylic acid
[(1R,2R)-2-(2,4-difluoro-phenyl)-2-hydroxy-l-
rnethyl-3-[ 1,2,4]triazol- l-yl-propylj-amide. In a
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 following illustrative  examples in
which, unless stated otherwise: (i) temperatures are
given in degrees Celsius (C); operations are carried
out at room  temperature or ambient temperature, that
is, in a range of 18-25 C; (ii) organic solutions were
dried over anhydrous sodium sulfate; evaporation of
organic  15 solvent was carried out using a rotary
evaporator under 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/mass spectroscopy (LC/MS) and reaction
times are given for illustration only;  (v) final
products have satisfactory proton nuclear magnetic
resonance (NMK) spectra  andlor 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 form of delta values for
major diagnostic protons,  given in part per million
(ppm) relative to tetramethylsilane (TMS) as an
internal standard,  determined at 300 MHz in d6-DMSO
unless otherwise stated; WO 20051066163
PCT/GE2004/005400  -54 (viii) chemical symbols have
their usual meanings; (ix) solvent ratio was given in
volurne:volume (v/v) terms;  (x) Rochelle's Salt is
sodium potassium tartarate; (xi) Hunig's Base is
diisopropylethylamine (D1EA); 5 (xii) Purification of
the compounds were carried out using one or more of
the following  methods: a) flash 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(D separation system; c) Gilson semiprep HPLC
separation system: YMC pack ODS-AQ column, l00x2Omm, S
5m 12 am, water (0.1% trifluoroacetic acid) and
acetonitrile (0.1% trifluoroacetic acid) as  solvents,
20 inin run; and (xvi) the following abbreviations
have been used: 15 CIV concentrated in vacua;  DMF
dimethylformamide;  EtOAc ethyl acetate; ether diethyl
ether;  ELOH ethanol;  20 TI-IF tetlahydrofman; Meoli
methanol;  DCM dichloromethane;  TFA trifluoracetic
acid; and  TEA triethylamine.  25 WO 2005/066163
PCT/CB2004/005400  -55 Example I
5-Phenyl-2-ureido-tltiopltene-3-carboxylic acid
(S}-azepan-3-ylamide methyl
2-amino-5-phenylthiophene-3-carboxylate. To a solution
of phenylacetaidehyde (12.7  5 mL, 100 mmol) in DMF
(150 mL) was added cyanomethyl acetate (8.9 mL, 100
mmol) and  sulfur (3.2 g, 100 tm mci), followed by
diisopropylethylamine (Hunig's Base, 17.4 mL, 100
mmol). The resultant suspension immediately turned
dark yellow to brown with an exothenn.  The reaction
mixture was stirred overnight at room temperature. The
reaction was slowly added  to water (-800 mL) while
stirring. An off-white precipitate formed and was
filtered after an 10 additional 30 minutes of
stirring, The resultant solid was purified by column
chromatography  (Si02, 10-20% EtOAc! Hexanes) to yield
23.2g (100%) of the title compound as an off-white
solid. 'H NMR (d6-DMSO, S 7,5, br s, 2H; S 7.45, in,
21-1; S 7.33, m, 21-1; S 7.24, s, 11-!; S 7.18,  in,
1H; 3 3.73, s, 3I4), LC/MS (APCI, ES, M+H=234). 



15 2-amino-5-pbenvlthiophene-3-carboxylic acid. To a
stirred solution of methyl 2-amino-5.-
phenylthiophene-3-carboxylate (13.Og, 55.7 mmol) in
McOH (400 mL) was added 6N NaOH  (200mL) and water
(lOOmL). The reaction was heated to reflux for 2h or
until starting material  was gone by TLC or LCMS. The
solution was concentrated under vacuum to about half
of the  original volume. The pH of the resultant
cloudy mixture was adjusted to 3-5 by the careful 20
addition of 6N HCI (-300 mL) while stirring. The
giutnny red precipitate was filtered and dried.
Purification was achieved by triturating in boiling
hexanes. The product (i 1.5g, 94%) was  isolated in
pure form by filtration after cooling to room
temperature and drying in a vacuum oven  overnight. 1H
NMR (d6-DMSO, S 12.0, br s, 113; 3 7.43, m, 2H; S
7.41, br s, 2H; S 7.33, m, 213;  S 7.22, s, 11-1; S
7.17, m, 11-1), LC/MS (APCI, ES, M+-H=220). 25
tert-butyl (3S)-3-aminoazepane-l-catboxylate.
(3,5)-azepan-3-amine (5g; 43.8 mmol) was  dissolved in
100 mL of anhydrous CH2C12 and cooled to -78 C while
stirring with a magnetic  stirring bar. In another
flaskN-(tert-Butoxycarbonyloxy)succinbnide [Boc-OSu]
(9.7g; 45  mmol) was dissolved in 50 zn.L of anhydrous
CH2CI2. To the stirred solution of the amine was 30
added the solution of the succinimide over a period of
10-15 minutes so as to keep the reaction WO
2005/066163 PC17G1120114/005400  -56 mixture at -78 C
while stirring. 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; Rr0.3;
0.1:1:10 NH4OH, McOH; CI-12C12). The reaction mixture
was  washed with 50 mL of 1320. The aqueous layer was
brought to a pH > 13 by the addition of 6N 5 NaM and
extracted with CH2CI2 (3 x lOOmL). The organic layer
was dried overNa2CO3,  filtered, and concentrated in
vacuo to yield pure title compound as a viscous oil
(5.1g, 54%). 111  NMR (d6-DMSO, d 3.4, m, 211; d 2.89,
m, I H; d 2.71, m, IH; d 2.54, m, 111; d 1.54, m,
3I-I; d  1.34, m, 3I1; d 1.27, s, 911; d 1.12, in,
211), LC/MS (APCI, ES, M+1-I- 215), 10 tort-butyl 3
-3- 2-amino-5- ben 1-3-thien 1 caiban lamina aze
are-l-carbox late. To  a stirred solution of
2-amino-5-phenylthiophene-3-carboxylic acid in
anhydrous DMF is added  tent-butyl
(3S)-3-aminoazepane-1 -carboxylate (75mg, 0.34 mmol),
1-hydroxybenzotriazole  (HOBt,70 tng, 0.51 mnrol),
FDCI (71 rng, 0.34 mmol), and N-methylmorpholine (NMM,
0.15  ml, 1 rmltol). 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 Na2S04,
filtered, and  concentrated under vacuum to yield a
brown solid. Purification was performed by column
chromatography or MPLC (Si02, 20-30% EtOAc /hexanes)
to give 100 mg (71%) of the title 20 compound as an
off-white solid, iH NMR (d6-DMSO, 5 7.65, s, 0.511; S
7.56, d, 0.514; S 7.55, s,  0.5H;67.46,s,21-1;
87.44,d,0.511;67.40,m,21;67.34,t,211;67.17,t,11-1;
64.10,in,1H;6  3.61, dq, IH; 6 3.47, m, 113; 6 3.16,
in, 21-1; 8 1.74, in, 311; 6 1.56, m, 213; 8 1.42, s,
4.5H; 6 1.38,  s, 4.511; 5 1.36, m, 111), LC/MS (APCI,
ES, M+H=416). [a]o=-6.5(25 C, c=5,5, McOH). 25
tent-butyl
(3S`L-340-Phenyl-2-({I(trichloroacetvl)aininolcarl)ony
l}amino)-3 tbierr Icarbon 1 amino aze ane-l-carbox
late. To a stirred solution of tent-butyl (38)-3-([(2-
amino-5-phenyl-3-thienyl)carbonyl]amino)azepane-I-carb
oxylate dropwise (120 mg, 0.29  mmol) in anhydrous
TI-IF (3.0 mL) at room temperature was slowly added
trichloroacetyl  isocyanate (0.15 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 a precipitate formed. The WO
26051066163 PCTIGB2004/005400  -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. LC/MS (APCI, ES,
M+Hm603). 5 tert-butyl 3 -3- 2- aminocarbon 1 amino
-5- phen l-3-thien 1 carbon 1 amino aze ane-
1-earboxylate. A solution of tert-butyl
(3,4)-3-({[5-phenyl-2 ({ ((triehloroacetyI)
amino]carbonyl } amino)-3-thieny l]carbonyl)
amino)azepane-l -carb oxylate  (0.29 mmol) in
anhydrous McOH (3.0 mL) was treated with a solution of
NH3 in MeOH (2.0 M,  0.3 mL, 0.58 mmol) at room
temperature. The mixture was stirred for lh at room
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%). 'H NMR (d5-DMSO,  8 11.1, s,
1H; S 7.99, d, 0.5H; 6 7.84, d, 0.513; 8 7,82, s,
0.5i-I; 8 7.72, s, 1H; 8 7.54, in, 21-I; S  7.40, t,
213; 67.25, t,111;86.98,brs,211;84.20,m,0.511;
64.12,m,0.51-1;6165,m,111;3 15 3.48, in, I H; 8 3.20,
in, 3H; S 1.76, in, 3H; 6 1.59, in, 21-I; S 1.42, s+m,
5.5H; 5 1.36, a, 4.514),  



LCIMS (APC!, ES, M+H=459).
5-Phenyl-2-ureido-thiopbene-3-carboxylic acid
(S)-azepan-3 ylamide. To a stirred solution
often-butyl
(3S)-3-[({2-[(aminocarbonyl)atnino]-5-phenyl-3-thienyl
}earbonyl)amino]azepane-l- 20 carboxy[ate (90 mg,
0.196 mmol) in 1, 4-dioxane (4-0 mL) was added 4.ON
HC1 in 1, 4-dioxane (4.0 mL, 16 nunoL). 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. Recrystallization from using
2-propanol gave 60 mg (80%) of the 25 hydrochloride
salt as a white solid. '1I NMR (d6-DMSO, 8 10.9, s,
1H; S 9.57, br s, 1H; 6 9.28,  br s, 11-1; 8 8.44, d,
1H; 8 8.00, s, 1H; 5 7.56, d, 21I; S 7.39, t, 211; 5
7.24, t, 114; 6 7.02, hr s, 2H; 8  4.37, in, lI-I; S
3.30, in, 11-1; 8 3.21, in, 21-1; S 3.08, in, 114; 5
1.99, in, 1H; 8 1.84, in, 4H; S 1,60,  in, 1H), LC/MS
(APCI, ES, M+H=359). WO 2005/066163 PCTIGB2004/005400
-58 The following examples 2-7 were prepared in
analogous fashion to Example 1 using the  appropriate
starting materials. MS in the table is M+H unless
noted. Ex. Compound Name MS 'H NMIt (300 MHz; d6-DMSO;
6 ppm) unless  No. otherwise noted
5-(4-Chhloro-phenyl)-3- 1.14 - 1.61 (m, 2 H) 1.58 -
1.99 (in, 21-1) 2.66 - 2.96 2 ureido-thiophene-2- 393
(m, 2 H) 2.95 - 3.25 (in, 2 H) 3.35 (t, J-5.84 liz, 2
H)  carboxylic acid (piperidin-2- 3.63 - 3.84 (m, 111)
6.54 - 6.73 (m, 11-1) 7.48 (d, 2 H)  hn(Ahyl)-amide
7.59 (d, 2 H) 8.10 - 8.38 (m, I H) 9.86 (s, 111)
5-(4-Chioro-phenyl)-3- 1.60 - 1.74 (in, 1 H) 1.75 -
1.94 (m, 2 H) 1.96 - 2.11 3 ureido-thiophene-2- 406
(m, 111) 2.11 - 2.25 (m, I H) 2.90 - 3.35 (m, 414)
3.61  carboxylic acid (1-aza- (t, J=1 1-49 Hz, 1 H)
4.10 - 4.45 (m, 1 H) 6.96 (s, 1 H)
icyclo[2.2.2]oct-3-yl)-amid 7.40 (d, 2 H) 7.52 (d, 2
11) 7.80 (s, I H) 8.22 (d, 1 H)
5-(4-Chioro-phenyl)-3- 1.72 - 1.93 (m, 2 H) 3-24 -
3.40 (in, 2 H) 3.65 - 3.81  ureido-thiophene-2- On, 2
H) 4.15 - 4.37 (in, 1 H) 4.61 - 4.80 (m, I H) 6.99 4
carboxylic acid [(3R,4S)-4- 474 - 7.12 (m, 2 H) 7.24
(s, 211) 7.53 (d,.J=7.00 I-Hz, 2 H)
(4-fluoro-phenyl)-piperidin- 7.65 (d, J=7.00 I1z, 2 H)
8.07 (d, J-9.61 Hz, 1 H) 8.16  



3-yl]-amide s, 1 H) (R)-2-Amino-3-[(5-phenyl-3- 2.44
(s, 2 H), 3.13 (d, 1 H), 3.28 (in, 2 H), 3.42 (m, 1
reido-thiophene-2- 363 H), 3.53 (d, 1 H), 3.58 (s, 3
I-I), 6.62 (s, 2 H), 7.40 (m, 3
arbonyl)-amino]-propionic H), 7.58 (d, 2 H), 8.07 (t,
1 H), 8.21 (s, 1 H), 9.96 (s, 1  acid methyl ester
1-1) 5-Phenyl-3-ureido 2.93 (in, 114), 3.30 (in, 2 H),
3.39 (dd, 2 H), 4.71 (s, 2  hiophene-2-carboxylic acid
6 335 l), 6.66 (s, 2 H), 7.44 (m, 3 H), 7.64 (d, 2 H),
8.00 (s, I  ((R)-2-amino-3-hydroxy H), 827 (s, 1 H),
10.04 (s, 11-1)  propyl)-amide 5-Phenyl-3-ureido 96
(in, 1 H), 3,15 (m, 1 H), 3,37 (m, 1 Fl), 4.02 (in, 1
thiophene-2-carboxylic acid 7 ((S)-2-amino-3-hydroxy-
335 ), 4.77 (s, 2 H), 6.58 (s, 2 H), 7.35 (m, 3 H),
7.55 (d, 2  ropyl)-amide ). 7.96 (s, 11-1), 8.19 (s, I
H), 9.91 (s, 1 H) WO 20051066163 PCT161320041005400
-59 Example 8  J3-((S)-3-Amino-azepane-l-carbon l
-5-nvridin-4-yl-thiephen-2-yll-urea  methyl 2-
aminocarbon I amino -5- ridin-4- Ithio hene-3-carbox
late. To a mixture of 5 methyl
2-[(aminocarbonyl)amino]-5-bromothiophene-3-carboxylat
e [prepared as in Example 15)  (0.28 g, 1.0 rmnol),
(Ph3P)4 (40 mg, 0.04 rmnol), and
4-pyridyl-tributylstannane (0.47g, 1.2  rmnol) in DMF
(4.0 n>L,) was added Cur (40 mg, 0.20 tmnol). The
resultant heterogeneous  mixture was heated to 80C
overnight in a sealed reaction vial while stirring.
The reaction was  cooled to room temperature,
filtered, and concentrated in vacuc. The residue was
purified by 1.0 PrepLC (5-80% McCN,1-I20, 0.1% TFA) to
give the product as a brown solid (140 mg, 50%).  LH
NMR (d5-DMSO; 10.25 (s, 11-1), 8.50 (br s, 211), 7.80
(s, IH), 7.60 (d, 2H), 7.30 (br s, 213),  3.85 (s,
31-1)). LCMS (APCI, M+H=278).
benzyl(3S)-3-aminoazepane-l-carboxylate.
(33)-azepan-3-amine (12.4 g;I08 minol) was  



15 dissolved in 200 niL of anhydrous CH2C12 and cooled
to -78 C while stirring with a magnetic  stirring bar.
In another flask N-(Benzyloxycaz-bonyloxy)succinimide
[Cbz-OSu] (27.0 g; 108  mmol) was dissolved in 60 ml,
of anhydrous CH2CI2. To the stirred solution of the
amine was  added the solution of the succinimide over
a period of 10-15 minutes so as to keep the reaction
mixture at -78 C while stirring. 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; Rr 0,25;
0.1:1:10 NH4OI-I, McOi-I; CI-I2CIz). The reaction was
diluted with CH2C12,  washed with saturated NaFICO3).
The organic layer was dried over Na2C03, filtered, and
concentrated in vacuo to yield crude product. To this
residue was added 4.0 N MCI in dioxane  (100 mL) and
concentrated in vacuo. The hydrochloride salt was
recrystallized from EtOA.c to 25 give the pure title
compound as a white crystalline solid (12.5 g, 46%).
EH NMR (d6-DMSO;  8.30 (br s, 1I3), 8.23 (hr s, 2H),
7.35 (m, 511), 5.10 (m, 2H), 3.83 (m, IH), 3.48 (in,
IH), 3.28 (m,  3H), 1.87 (m, 111), L75 (ni, 21-I),
1.56 (in, 2H), 1.33 (m, 1H)). LCMS (ES, M+H=249). WO
20051066163 PCTIG112004/005400  -60 benzyl
{3S)-3d(tent-butoxyearbonyl)aminojazepane-l-earboxylat
e. To a stirred solution of  bonzyl
(3S)-3-aminoazcpane-l-carboxylate (12.4 g, 50 mmol) in
200 mL of CH2CI2 was added  200 mL of saturated
NaHCO3, To this biphasic mixture was slowly added
Boe2O (11.0 g, 50  mmol). (dissolved in 50 ml, of
CH2C12) The reaction was stirred for an additional 4h
at room 5 temperature. The organic layer was
separated, dried over Na2S04, filtered and
concentrated to  yield crude product (18.0 g) as a
dark yellow residue. Recrystallization from hexanes
gave pure  product (12. 6g, 72%) as a crystalline
solid. 'H NMR (da-DMSO; 7.35 (m, 51I), 6.80 (m, IH),
5.07 (m, 211), 3.61 (m, 3H), 3.08 (m, 2H), 1.65 (m,
3H), 1.52 (in, 2H), 1.38 (m, 914),1-30 (m,  1H)). LCMS
(ES, M+H=349). 10 tent-butyl
(3S)-azepan-3-vlearbamate. To a solution of benzyl
(35)-3-[(tert-
butoxycarbonyl)aminojazepane-l-carboxylate (17.4 g, 50
mmol) in McOI-I (200 mL) was  carefully added Pd(OH)2
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 Celite, and
concentrated in vacuo to yield the product (10.5 g,
98%)  which was used in the next step without
purification. 1H NMR (d6-DMSO; 6.61 (d, IH), 3.41 (in,



2H), 2.83 (in, 114), 2.69 (m, 1H), 2.46 (in, 1H), 1.68
(in, 2H), 1.54 (m, 21-1), 1.44 (m, 2H), 1.38  (in,
11-1), 1,37 (s, 9H)). LCMS (APCI, M-FH=215). 20
teed-butyl
I(353-1-((2-C(aminncarbotlylZaminol-S-nvridin-4-vl-3-t
lsienvl}earbonl azepan-3- yilearbamate. To a solution
of methyl
2-[(aminocarbonyl)amino)-5-pyridin-4-ylthiopheue-3-
carboxylate (140 mg, 0.50 mmol) in anhydrous THE (4
ml-) was added a solution of [Me2Al- tert-butyl
(3S)azepan-3-ylcarbatnate] (3 equiv) in THE (4.75 mL)
(which was preformed by the  addition of Me3A1(2.OM in
hexanes, 0.75 mL, 1.5 mmol) to a solution of
tert-butyl (38)-azepan 25 3-ylcarbamate (320 mg, 1.5
mntoi) in 4 mL of THE 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 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 resulting biphasic  solution was warmed
to room temperature and stirred for an additional lh.
The mixture was 30 diluted with EtOAc and 1420, the
aqueous layer was extracted with EtOAc (3x) and the
combined WO 2005/066163 PCT/GB2004/005400  -61 organic
extracts were washed with H2O, brine and dried
(Na2SO4). Evaporation gave a pale  orange solid.
Purification by PrepLC (5-95% McCN, H2O, 0.1% TFA)
gave 60 mg (21Y.) of the  title compound as a yellow
solid. LCMS (APCI, M+H=460). 5
I3-((S)-3-A,mine-azepaue-l-carbonyl)-5-pyridin-4-yt-th
iopimn-2-vii-urea (N-(3-{ f (3S)-3-
auzinoazepan-1-y1]carbonyl)-5-pyridin-4-yl-2-thienyl)t
uea). To a stirred solution of tent-butyl  [(33)-I
-({2-[(anrinocarbonyl)amino)-5-pyridin-4-yl-3-thienyl)
casbonyl)azepan-3-yl]carbamate  (60 mg, 0.13 mtnol) in
1 mL of MeOl-I was added 4,ON HCI in 1, 4-dioxane (1
mL, 4 mrnol),  The solvent was removed under vacuum
and the residue was redissolved in methanol and 10
concentrated under vacuum (2x) to yield the title
compound as an off-white solid. (45 mg, 80%).  'H NMR
(d6-DMSO); 10.41 (s, 1H), 8.65 (d, 2H), 8.28 (in, 3H),
8.14 (s, IH), 8.09 (d, 214), 7.23  (br s, 1H), 4.04
(rn, 1H), 2.98 (m, 1H), 2.82 (in, 2H), 2.03 (in, In),
1.75 (in, 3I1), 1.44 (m, 211),  1.22 (m, IH). LCMS
(APCI, MA-H=360). 15 The following examples 9-11 were
made in an analogous fashion to Example 8 using the
appropriate starting materials. Example Compound Name
MS (M+H unless  No, noted)  



[3-((S)-3-Amino-azepane-l-carbonyl)-5-pyridin-3-y1.
360  thiophen-2-y1]-urea
[3-((S)-3-Arnino-azepane-l-carbonyl)-5-pyrazin-2-yl-
I0 361  hiophen-2-yl]-urea 11 (3-((S)-3-Amino-azepane-
l -carbonyl)-5-pyri midi n-2-yl 361
thoophen-2-yl]-urea WO 2005/066163 PCT/G132004/005400
_f2_ Example 12
5-Ethvnvl-2-nreido-thioplreue-3-carboxylic acid
(S)-azepan-3-vlamide tent-hut 1 3. -3- 2- aminocarhott
1 amino -5-brome-3-thieu 1 carbon 1 amino aze ane- 5
1-earboxvlate. To a solution of methyl
2-[(aminocarbonyl)amino]-5-bromothiophene-3-
carboxylate [prepared according to Example 15] (1.0 g,
3.6 mmol) in anhydrous THE, (20 mL)  was added via
cannula a solution of [Me3A1 and tert-butyl
(3S)-3-aminoazepane-l-carboxylate]  in TIIP (preformed
by the careful addition of Me3AI (2.OM in hexanes, 9
mL, 18 mmol) to a  solution of tert-butyl
(3S)-3-aminoazepane-I-carboxylate (3.85g, 18 rmnol) in
10 at of THF at 10 0C and subsequently stirring at it
for 10 runs). The resulting yellow solution was
stirred at rt for  10 h. 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 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 yellow
solid. Purification by 15 Gilson (5%-95% 1120/MeCN)
gave the title compound as an off- white solid, LC/MS
(ES,  M+H=462). 2- aminocarbon 1 amino -N- 3 -aze
an-3- I -5- trimeth Isil 1 eth n 1 thin hene-3-
carboxamide. To a solution of /ert-butyl
(3S)-3-[((2-[(aminocarbonyl)amino]-5-bromo-3- 20
thienyl}carbonyl)amino]azepane-l-carboxylate (142 mg,
0.3 mmol) in dry DMP (1.5 mL), Pd(PPh3)4 (10 mg), CuI
(12 mg) were loaded in a microwave tube and the
resulting mixture was  purged with nitrogen for 10
mins. Triethylamine (130 ,tL, 0.92 mmol) and
trimethylsilyl  



acetylyne (65 L, 0.46 mmol) were added and the
resulting dark mixture was heated to 140'C for  1200
seconds in a SMITH PERSONAL CHEMISTRY @ microwave. The
reaction mixture was 25 cooled to rt and partitioned
between EtOAc and 1120, the aqueous layer was
extracted with  EtOAc (3x) and the combined organic
extracts were washed with I'120, brine and dried
(MgSO4).  Evaporation gave a dark brown oil. The
product was used in the next step without any further
purification. LC/MS (ES, Ma+H-379). WO 20 0 5106 6 1 6
3 PC IG62004/005a00 -63-
5-Fthynyl-2-ureido-thionltene-3-carboxylic acid
(S)-azenan-3-ylamide. To a solution of 2- [(am inocarb
onyl) ami no]-N-[ (3 S)-azep an-3
-yl]-5-[(trimethylsilyl)ethynyl] thiophene-3-
carboxamide (0.3 inmol) in dry THF (10 mL) was added a
solution of TBAF (SmL, 1M in THF)  and the resulting
orange mixture was stirred for 2 h at it The reaction
mixture was partitioned 5 between EtOAc and 1-20, the
aqueous layer was extracted with EtOAc (3x) and the
combined  organic extracts were washed with H20, brine
and dried (MgSO4). Evaporation gave brown oil.  The
desired compound was isolated after purification by
Gilson-HPLC as pate brown solid (7  mg, 8% over two
steps). LC/MS (ES, M+H-305), 10 Example 13 5-
3-Fluoro-phenyl)-3-ureido-thiopheue-2-carboxylic acid
(S)-piperidin-3 -ylamide  methyl 3- trichloroaee l
amino carbon lamino thio hone-2-carbox late. To a
stirred  solution of methyl
3-aminothiophene-2-carboxylate (17.Og, 108 mmol) in
anhydrous THF (216 15 mL) was added trichloroacetyl
isocyanate (12.9 mL, 108 mmoi) slowly over a period of
20 min.  After the addition was complete, a
precipitate formed and the reaction stirred for an
additional lb  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, LC/MS (ES, M-1-11=345). 20 methyl
S-hromo-3-((l(tricliloroacetyl)aminolcarhmtyl}amino)ti
riopltene-2-carboxylate. To a  solution of methyl 3-({
[(trichloroacetyl)amino]carbonyl}
annino)thiophene-2-carboxylate (10.11  g, 29.38 mmol)
in glacial acetic acid (146 niL) at 0C was added
slowly a solution of bromine (3  equiv) in glacial
acetic acid (381nL). The resulting cloudy solution was
to 7O'C for 3 h whereupon the mixture was cooled to
it. The desired product (white solid, 12 g, 97%) was
25 collected by filtration and the filtrate was washed
with ether and dried under vacuum. LC/MS  



(ES, M1-H=424), methyl
3-[(aminocarbonyi)acninal-5-bromotliiopliene-2-carboxy
late. A solution of methyl 5-
broxno-3-({[(trichloroacetyl)atnino]carbonyl}
amino)thiophene-2-carboxylate (12g, 28.3 mmol) in  dry
MeOH (60 mL) was purged with gaseous NH3 at 0C until
the solution became clear. The 30 mixture was stirred
for 20 mins at rt and evaporation gave the desired
product (7.8 g, 99%) as WO 20051066163
PCT/G112004/005400 -64- white solid. rH NMR (300 MHz,
DMSO-d6) S ppm 9.35 (s, II4), 8.10 (S, 1H), 6.90 br s,
2H),  3.82 (s, 3 H); LC/MS (ES, M+H480). ter[-butyl
(3S)-3-f((3-f(aminocarbonyl)aminol-5-bromo-2-thienylle
arbonyl)- arnitta{uiperidixe 1-carbnxylate. To a
solution of methyl 3-[(arninocarbonyi)amino]-5 5
bramothiophene-2-carboxylate (1.6 g, 5.7 tmnol) in dry
THE (30 mL) was added a solution of  [Me3AII
tent-butyl (3S)-3-aminopiperidine-l-carboxylate] in
THE (18 mL) (which was preformed  by the addition of
Me3AI (17.2 mL, 34.4 mmol) to a solution of tert-butyl
(3S)-3- aminopiperidine- l-carboxylate (3.7g, 17.2
nano{) in THE at -78'C and the resulting yellow
solution was stirred at this temperature for 15 mins)
and the resulting deep yellow solution was 10 warmed
to it 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 BtOAc
and 1120, the aqueous layer was extracted with EtOAc
(3x) and the  combined organic extracts were washed
with H20, brine and dried (MgSO4). Evaporation gave a
pate orange solid. Purification by Giisou
(5%I-I20-.95%H20-MeCN) gave the desired product 15
(1.0 g, 40%) as off-white solid. 1H NMR (300 MHz,
DMSO-d6; 10.06 (s, 114), 8.02 (s, 1H), 7.89  (d,
11-1), 6.71 (brs, 2H), 4.04 (in, 11), 3.72 (m, 2H),
2.74 (1n, 2H), 1.81 (m, 1H), 1.68 (m, lH),  1.52 (in,
1H),1.37 (s, 9H), 1.34 (rn, iH); LCIMS (ES, M+11=448).
tort-Butyl (3S)-3-(.;f3-{{aminocarhony[)amino]-5
S3-iluorophenyl)-2- 20
th.ienyllcarboltvllamino)ni.peridine-l-carboxylate
(Route A) tent-butyl (3S)-3-[({
3-[(aminocarbonyl)ainino)-5-bromo-2-thienyl}
carbonyi)arnino]pipezidine-l - carboxylate (1,000 mg,
2.24 rtvnol), 3-fluorobenzeneboronic acid (470.2 ing,
3.36 mmol) and  cesium carbonate (2,919,7 mg, 8.96
nunol) were dissolved in a mixture of water (3 rnL)
and 1,4 25 dioxane (20 mL). The solution was degassed
under low vacuum and nitrogen. Palladium (0)  



tetrakis triphenylphosphine was added (259 mg, 0.22
nunol) to the solution and the colorless  reaction
mixture was heated at 75 C with stirring for I hour.
The aqueous layer was separated  and ethyl acetate was
added (20 n1L) and the resulting solution was dried
over MgSO4 anhydrous.  After solvent evaporation the
residual solid was subjected to flash chromatography
on silica gel 30 (40 g) with a 2-5% methanol in
methylene chloride over 30 min gradient. The main
fraction WO 20051066463 PCT/G620041005400  -65
contained traces of triphenylphosphine oxide and was
resubjected to flash chromatography under  the same
conditions to afford a light yellow solid (916 mg, 88
%). MS ES+ 463 (M+1); 'H NMR  (CDCI3, 300 MHz) 8 10.35
(s, IH), 8.30 (s, IH), 7.43-7.28 (m, 3H), 7,05 (m,
1H), 5,91 (brs, 114),  4.79 (brs, 2H), 4.05 (m, 1H),
3.53-3.55 (m, 2H), 3.36-3.29(m, 211), 1.89-1.49 (nt,
13H). 5 (Route B) (2E,7)-3-chlo
ro-3-(3-fluoroohenyf)aery,lollitrile. POC13 (13.049
mL, 140 mmol) was added to  DM13 (21.7 mL, 280 mmol)
with stirring and cooling while keeping the
temperature below 40 C.  After the addition was
completed 3-fluoroacetophenone (8.587 mL, 70 mmol) was
added slowly. 10 The reaction mixture was heated at 50
C and hydroxylamine chloride was added in portions
(19.457 g, 280 nimol). After each addition the
temperature was allowed to rise and evolution of  gas
to cease. When the addition was finished the internal
temperature 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 mL) and 15 the solid was taken in
ethyl acetate (60 mL), the solution was dried over
MgS04 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 rain  gradient. The
early eluting fraction was collected and was
evaporated to dryness. The residue was  recrystalized
from hot petrol ether (150 mL) to afford an off-white
solid (3.334 g, 26 %). MS 20 ES+ 182 (M+l); 'H NMR
(CDC13, 300 MHz) S 7.44-7.17 (in, 1H), 7.24-7.17 (ni,
IH), 6.04 (s,  I H). Methyl 3-amino-S- 3-fluoro hen I
thin hone-2-carbox late. Sodium methoxide 25% by
weight (3.429 nmL, 15 mmoly 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)acrylonitrile (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 nL). The organic was 30
dried over MgSO4 and solvent evaporated to afford a
brown solid. The solid was subjected to WO 20051066163
PCTIGI720{)410 0 5-4 0 0  -66 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); X11 NMR (CDC13, 300 MHz) 5 7.36-7,24
(m, 31-1), 7.07-7.06 (m, IH), 6.76 (s, 11-1), 5.48
(brs, 2H), 3.84 (s, 3[-I). 5 Methyl
3-1(aminocarhonvl)aminol-S-(3-fluoroplienyI)thiophene-
2-carboxylate, Methyl 3-
amino-5-(3-fluorophenyl)thiophene-2-carboxylate (2.517
g, 10 mmol) was dissolved in dry THE  and was cooled
to -78 C. Trichloroacetylisocyanate (1.311 mL, 11
mmol) was added with  stirring and the reaction was
allowed to reach room temperature overnight. Methanol
(10 mL) 10 was added slowly and the solvents were
evaporated under reduced pressure. The white residue
was suspended in methanol (200 mL) and 7M ammonia in
methanol was added (3 mL, 21 mmol).  After stirring at
room temperature 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); 'I-I NMI. (DMSO-d6, 300 MHz) S 9.24 (s, 11-1),
8.33 (s,  1H), 7.54-7.50 (in, 3H), 731-7.24 (rn, IH),
6.86 (his, 21-1),3,84 (s, 311). tort Butyl
(3S)-3-({[3-[(aminocarbonyl)amino]-5-(3-fiuorophenyl)-
2-thienyl]- carbonyl}atnino)piperidine-t-carboxylate,
Methyl 3-[(anrinocarbonyI)amino]-5-(3 20
fluorophenyl)thiophene-2-carboxylate (1.177 g, 4 mmol)
was dissolved in THE (20 tnL) and  cooled to -78 C. A
solution of tent-butyl
(3S)-3-aminopiperidine-l-carboxy]ate (3.096 mL, 9.6
mmnl) in TIIF (14 mL) was cooled to -78 C and
trimethylaluminum 2M in hexanes (5 mL, 10  mmol) was
added. An aliquot of the ahuninate (20 mL, 10 nunol)
was added to the previously  prepared solution of
ester in THE and the solution was heated at xeflux 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 rnL). The combined organic was  dried and
solvents were evaporated under reduced pressure. The
residue was dissolved in ethyl  acetate and was washed
with aqueous 1M I ES04 (2x 20 x01.) and brine (2x 20
mL). After  drying over M9804 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
2005/066163 PCP/0B21304/0654110 -67- fraction was the
desired product, tent-Butyl
(3S)-3-({[3-[(aminocarbonyl)aminol-5-(3..
fluorophenyl)-2-thienyl]carbonyl}
amino)piperidine-l-carboxylate, that was isolated as a
glassy  solid (724 mg, 39%). MS ES+ 463 (M+1); 'H NMR
(DMSO-de, 300 MHz) b 10.02 (s, 1I-I), 8.29  (s, 1H),
7.96 (brs, 1I{), 7.55-7.42 (m, 3H), 7.24 (t, 111),
6.67 (brs, 1I3), 3.75 (brs, 3H), 2.74-2.72  5 (in,
21-1), 1.83-1.54 (m, 311), 1.32 (s, 9+2H).
5-(3-Fltturo-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3-vlamide  tent-Butyl
(3S)-3-({[3-[(aminocarbonyl)amino]-5-(3-fluorophenyl)-
2- thienyl]carbonyl}amino)piperidnie-l-carboxylate
(916 tng, 1.98 mmol) was dissolved in 10 methanol (7
mL) and 4M HC1 in dioxanc (10 mL, 40 mmol) was added
while cooling at 0 C and  the solution was stirred for
3hours. 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 a white powder. The solid
was dissolved in water (10 mL) and filtered and
solvent  was evaporated by lyophilisation over 48
hours. Obtained a light yellow solid (669 mg 84%). 15
MS ES+ 363 (M+1).'HNMR(DMSO-d6, 300 MHz) S 9.95 (s,
1H), 9.23 (brs, 2H), 8.28 (s, 114),  8.21 (d, 1H),
7.55-7.42 (m, 311), 7.24 (m, 111), 4.19 (m, 11-I),
3.95 (brs, 6H, water), 3,27-3.14 (m,  2H), 230-2.82
(m, 211), 1.89-1.55 (m, 414). Example 14 20
5-Benzolblthiophen-2-VI-3-ureido-thiophene-2-carboxyli
c acid (S)-piperidin-3-vlamide  A flask was loaded
with tert-butyl
(3S)-3-[({3-[(aminocarbonyl)amino]-5-bromo-2-
thienyl}carbonyl)amino]piperidine-l-carboxylate
[prepared as in Example 13] (100 mg, 0.25  nnnol),
1-benzothien-2-ylboronic acid (44.5 mg, 0.375 mmol),
Cs2CO3 (285 mg, 0.875mmol) and  Pd(PPh3)4 (2.0 ng, 5%
nunol) and was purged with nitrogen for 10 mins.
Dioxane and H2O were 25 added and the resulting
mixture was heated to 90C for 2 h. The mixture was
allowed to cool to rt  and the mixture was filtered
and the filtrate was washed with ELOAc. The organic
layer was  



washed with H20, brine and dried (MgSO4). Evaporation
gave a yellow oil which was treated at  0C with a
solution of HCl in dioxane (4M, 5 mL). The resulting
cloudy solution was stirred at rt  for 30 mins
whereupon the solvent was evaporated to afford a pale
orange solid, Purification by WO 2005/066163
PCT/G62004/0115400 -68- Gilson (5%F120-.95%H20-MeCN)
gave the desired product. 1H NMR (300 MHz, DMSO-D6) 6
ppm1.46-1,64(m,2H)1.74-1.90(m,2H)2.68-2.93(m, 211)
3.09-3.32(m,2H)3.97- 4.13 (m, 1 H) 6.67 (s, 2 H) 7.33
- 7.38 (m, 2 H) 7.70 (s, 1 H) 7.77 - 7.87 (m, I H)
7.88 - 7.98 (in,  1 H) 8.09 (d, J=7.72 Hz, 1 H) 8.21
(s, 1 FI) 8.62 (s, 2 H) 9.91 (s, I H); LC/MS (ES,
M+H=401). 5 Example 15 5-Phenyl-2-ureido-thio
hone-3-carbox tic acid S - i eridin-3- lamide
tort-butyl
(38)-3-f({2-I(aminocarbouyl)atninol-5-phenyl-3 10
thienyllcarbonvl)aminolpiperidine-l-carboxvlate.
(Method A)
methyl5-phenyl-2-({1(trichloroacetvi)aminolcarbonvllam
ino)thiophene-3-carboxvlate. To  a stirred solution of
methyl
2-amino-5-phenylthiophene-3-carboxylate[prepared as in
Example 1] 15 (5.0 g, 21.4 mnwl), in anhydrous THE
(140 mL) at 0C was slowly added trichloroacetyl
isocyanate (2 equiv.) dropwise over 10 min. After the
addition was complete, the resulting  cloudy solution
was stirred for an additional Ill at room temperature
where after 30 min a  precipitate formed. The desired
product was obtained by filtration and drying under
vacuum to  give a light yellow solid (7.7 g, 86%). 1H
NMR (d(,-DMSO 6 12.55, br s, 1H; S 12.41, s, IH; S 20
7.73, m, II-I; S 7.71, in, 1H; 8 7.64, s, IH; S 7.47,
t, 214; 6 7.37, t, 1H; S 3.95, s, 3H), LC/MS  (APCI,
ES, M+H=421). To a solution of methyl
5-phenyl-2-({[(trichloroaeetyl)amino]carbonyl}
antino)thiophcne-3- carboxylate (15.0 g, 35.6 mmol) in
anhydrous THE (200 mL) was added a solution of
LMe2AI-3- 25 (S)-3-Amino-piperidine-l-carboxylic acid
tert-butyl ester] (4 equiv) in TI-IF (200 mL) (which
was preformed by the addition of Me3AI (2.OM 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 TI-IF  at -78C
followed by warning to room temperature and stirring
for an additional 3D min) The  resulting light orange
solution was stirred overnight at room temperature.
The reaction mixture 



30 was cooled with ice and a 10% aqueous solution
ofRochelle's salt was added slowly to quench WO
2003/066163 PCTIG820041005400  -69 the reaction. The
resulting biphasic solution was warmed to room
temperature and stirred for an  additional ih. The
mixture was diluted with EtOAc and H2O, the aqueous
layer was extracted  with EtOAc (3x) and the combined
organic extracts were washed with H2O, brine and dried
(Na2SOa). Evaporation gave a pale orange solid.
Purification by FLASH Biotage MPLC (5102, 5 50-70%
EtOAc/hexaues) gave 10.9 g (69%) of a light yellow
solid, 'II NMR (CDCic, 300 MHz)  S 11.26 (s, 1H), 7.55
(4,2H), 7.34 (t, 2H), 7.24 (s, 1H), 7.05 (s, 1H), 6.37
(brs, IH), 5.43 (brs,  2H), 4.03 (brs, 11-1),
3.64-3.33 (in, 4H), 1,86-1.26 (in, 131-I). LC/MS
(APCI, ES, M+R=445).  (Method 11) 10
methyl2-(ffftrichloroacetvl)aminolcarbonvllamino)thiop
hene-3-carboxvlate. To a mixture  of 2-amino
thiophene-3-carboxylic acid methyl ester (42.0 g, I
equiv) in tetrahydrofuran (8 voh)  was added dropwise
trichloroacetyl isocyanate (1.05 equiv) in
tetrahydrofuran (2 vol.) at -40C;  keeping the temp <
0C (Caution!! exothermic). The resulting cloudy
solution was warmed to 15 0C and stirred for 3 h at
this temperature. The product (an 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 NMR (d6-DMSO; 7.20 (d,
111), 7.10 (d, IH), 3.90 (s, 31-1), 3.35  (br s,
2II)). LCMS (ES, M+H-345). 20
methvl5-promo-2-f{f(trichloroacetyl)aminolcarbonyl]ami
no)thiophene-3-carbox~ate. To a  solution of
methyl2-({[(trichloroacetyl)amino]carbonyl)atnrno)thio
phene-3-carboxylate (50.0 g,  I equiv) in glacial
acetic acid (18 vol.) at 0C 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
filtrate washed 25 with ether and dried under vacuum
(48.0 g, 78%). 'H NMR (d6-DMSO; 7,30 (s, 114), 3.85
(s,  3H), 3.35 (br s, 2H)). LCMS (ES, M+H=425). methyl
2-1(aminocarbonyl)amino]-5-bromothionhene-3-carboxylat
e. methyl 5-bromo-2-
({[(trichloroacetyl)amino]carbonyl)
amino)thiophene-3-carboxylate (75.0 g,) was treated
with  30 saturated methanol-ammonia (10 vol.) at room
temperature under nitrogen atmosphere, The WO
20051066163 PC1/602004/005400  



-70 reaction was stirred for 3 hrs at RT and a mixture
diethyl ether! iso-hexane (1:1, 10 vol.) was  added.
This mixture was then filtered and washed with
iso-hexane to afford the desired product  as white
solid. The filtrate was concentrated to recover more
product (49.0 g, 98%). `H NMR  (d6-DMSO; 10.20 (br s,
IH), 7.2 (br s, 214), 7.10 (s, 1H), 3.80 (s, 3M)).
LC/MS (ES, M+8=280).  5 tent-bu 1 3 -3- 2- aminocarbon
I amino -5-bromo-3-thien 1 carbon 1 amino
piperidine-l-carboxylate. To a solution
I3oc-3-(S)-aminopipcridine (2 equiv) in
tetrahydrofuran  (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 15 minutes and slowly warmed 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 tctrahydrofuran  (12 vol.) at
room temperature. The reaction mixture was stirred
overnight (the suspension goes  into a supernatant
solution), cooled to-78C and a solution of Rochelle's
salt (10%) in water (40  vol.) added slowly. The
mixture was allowed to warm and stirred for lhr at
room temperature 15 then extracted with ethyl acetate
(20 vol. x 3). The combined organic extracts were
washed with  water (20 vol. x 1), brine (10 vol. x 2),
dried (magnesium sulfate) and concentrated to afford a
dark solid, Column chromatography (ethyl acetate/
zso-hexanes, 50:50) gave apale brown solid  (32.0 g,
70%). 'H NMR (d6-DMSO, 8 10.9, s, 1H; S 9.48, br s,
IH; 6 9.31, hr s, 1H; S 8.48, d,  IR;88.10,s,lEt;
57.57,d,9,11;87.38,t,20;87.23,t,11;67.01,brs,2H;
64.26,m,114;6 20 3.29, m, IH; 8 3.11, in, ]II; S 2.94,
in, 2H; S 1.91, in, 2H; 8 1.69, in, 2H), LC/MS (APCI,
ES,  M+H=345). twit--butyl
(35)-3-[((2-[(aminocarbonyl)amino[-5-phenyl-3-thienyl}
earbonyl)- aminojpiperidine-l-carboxylate. To a
mixture of tort-butyl (3S)-3-4i2-[(aminocarbonyl)  25
aminoj-5-biomothien-3-yl}carbonyl)
amino)piperidine-l-carboxylate (5.7 g, 1.0 equiv.),
phenylboronic acid (1.5 equiv.) and caesium carbonate
(3.0 equiv.) in dioxane-water (4:1, 40  vol.) was
added Pd(PPh3)4 (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 acetate! iso-hexanes,
30:70) WO 2005/066163 PCT/CR2004/005400  



-71 to give a dark solid. Trituration in diethyl
ether/ !so-hexane (1:1) gave the desired product as an
off white solid (4.6 g, 81%). 'H NMR (CDCl3, 300 MHz)
6 11.26 (s, 1H), 7.55 (d, 211), 7.34 (t,  2H), 7.24
(s, 11-1), 7.05 (s, 11-1), 6.37 (brs, 111), 5.43 (brs,
2H), 4.03 (brs, 1H), 3.64--3.33 (m, 411),  1.86-1.26
(m, 13H). LC/MS (ES, M+1I=445). S
5-henvl-2-urerdo-thiophenc-3-carboxylic acid
(S)-piperidin-3-vlamide. To a stirred solution  of
tert-butyl
(35)-3-[((2-[(aminocarbonyl)amino]-5-phenyl-3-thienyl}
carbonyl)amino]piperidine- 1-carboxylate (10.9 g, 24.5
mmol) in 50 mL of 1, 4-dioxane was added 4.ON HCl in
1, 4-dioxane  (50 mL, 200 mmol). 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 solvent was removed
under vacuum, The residue was dissolved in methanol
and concentrated under vacuum (2x) to  yield and
off-white solid. Recrystallization was performed using
2-propanol to yield the product  as a light grey
powder (7.5 g, 81%). 'H NMR (d6-DMSO, S 10.9, s, 11-1;
8 9.48, brs, 1H; 6 9.31,  br s, 1H; 8 8.48, d, 11-I; 6
8.10, s, 1 H; 8 7.57, d, 2H; S 7.38, t, 2H; 5 7.23, t,
1H; 6 7.01, brs, 2II; 6 15 4.26, m, IH; 63.29, m, IH;
S 311, m, 1H; 6 2,94, m, 2T4; 6 1.91, m, 2H; S 1.69,
m, 2H), LC/MS  (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 Ex.
Compound Name MS 'H NMR (300 MHz; d6-DMSO; 5 ppm)
unless otherwise  No. noted 16
5-Pyridnt-4-yl-2-ureido- 346 11.33 (s, 1H), 9.02 (br
s, 21-I), 839 (d, 2H), 8.62 (s, 111),
thiophenee-3-carboxylic 8.51 (d, 1H), 8.08 (d, 2H),
7.48 (br s, 21-1), 4.34 (in, 11-1),  acid
(S)-piperidin-3- 3.50 (dd, 214), 3.06 (dd, 2H), 2.15
(dd, 2H), 1.83 (m, 2H)  ylamide WO 2005/066163
PCT/6112004/005400  -72 -x. Compound Name MS tH NMR
(300 MHz; d6-BMSO; S ppm) unless otherwise  No. noted
17 5-(4-Cyanomethyl-phenyl)- 384 10,93 {s, 1H), 9.23
(s, 1I-I), 9.10 (s, 1H), 8.35 (d, 1H), 8.02  



2-ureido-thiophene-3- (s, IH), 7.70 (d, IH), 7.58 (d,
2H), 7.46 (d, 1H), 7.36 (d,  carboxylic acid (S)- 2H),
7.04 (br, 2H), 4.24 (s, IH), 4.05 (s, 214), 3,29 (d,
11-1),  pipcridin-3-ylamide 13.14 (d, 1H), 2.92 (m,
2H),1.91 (d, 2H), 1.66 (m, 2H). 18
5-(3-Dimethylcarbamoyl- 416 10.95 (s, lH), 9.40 (s,
1H), 9.28 (s, IH), 8.41 (d, 114), 8.14
phenyl)-2-ureido- (s, III), 7.62 (d, 1H), 7.58 (s,
IH), 7.45 (t, 11I), 7.24 (d,  hiophene-3-carboxylic
IH), 7.07 (br, 21-1),4.26 (s, 1H), 3.29 (d, 11I), 3.14
(d, 1H),  acid (S)-piperidin-3- 2.97 {d, 8H), 1.90 (d,
2H), 1.70 (m, 211). ylamide  19 5-[3-(2-Methoxy- 446
10.93 (s, 1H), 9,19 (brs, 211), 8.69 {brs, IH), 8.341
(d, 11I),  thylcarbamoyl)-phenyl]-2- 8.05 (d, 2II),
7.70 (dd, 2H), 7.46 (t, 1I~, 7.05 (brs, 2II),
ureido-thiophene-3- 42 (brs, 4II), 4.23 (brm, 1H),
3.48-3.42 (in, 4H), 3.26 (s,  carboxylic acid (S)-
3H), 3.19-2.90 (m, 4H), 1.92-1.62 (in, 4H).
pipcridin-3-ylamide 20 5-(3-Cyanomethyl-phenyl)- 384
10.96 (s, 1H), 9.29 (s, 1H), 9.18 (s, 1H), 8.41 (t, I
H), 8.02  2-ureido-thiophene-3- (d, 11-1), 7.58 (d,
1I-1), 7.52 (s, 1H), 7.46 (t, IH), 7.25 (d,
carboxylic acid (S)- 111), 7.06 (br, 2H), 4.23 (s,
III), 4.09 (s, 21-1),129 (d, IH),  iperidin-3-ylamide
3.14 (d, Ill), 2.93 (in, 2II), 1.91 (d, 2H), 1.67 {m,
21-1). 21 5-(3-Carbamoyl-phenyl)-2- 388 1.69 (m, 2 H),
1.93 (d, 211), 2,90 (in, 2 H), 3.18 (in, 2 Fl),
ureido-thiophene-3- 3.33 (d, I I-I), 4.21 (in, 1 H),
7.07 (s, 2 H), 7.47 (t, 2 H),  carboxylic acid (S)-
7.72 (dd, 2 H), 8.03 (s, I H), 8.11 (d, 2 H), 8.33 (d,
1 H),  piperidin-3-ylatnide 9.08 (s, 2 1-1), 10.94 (s,
I H) 22 5-(4-Carbamoyl-phenyl)-2- 388 10.96 (s, IIT),
9.29 (s, 11I), 9. i 1 (s, IH}, 8,40 (d, 1H), 8.16
ureido-thiophene-3- (s, 114), 7-99 (s, II[), 7.89 (t,
3H), 7.65 (d, 11-1), 7.45 (in,  carboxylic acid (S)-
2[-I), 7.36 (s, 1H), 7.10 (br, 21-1),4.25 (s, 111),
3.30 (d, 1H),  iperidin-3-ylamide 3.14 (d, 1H), 2.97
(m, 2H), 1.93 (d, 21-1), 1.70 (in, 2H). WO 2005/066163
PCP/G132003/005300  -73 Ex. Compound Name MS 'H NMR
(300 MHz; d6-DMSO; 8 ppm) unless otherwise  No. noted
23 5-(4-Cyano-phenyl)-2- 370 1.67 (m, 2 H), 1.93 (d, 2
H), 2.93 (t, 21-I), 317 (d, 1 H),  reido-thiophene-3-
3.31 (d, I H), 4.20 (s, 114), 7.14 (s, 214), 7.72 (d,
2 H),  



carboxylic acid (S)- 7.84 (d, 2 H), 8.22 (s, 1 H),
8.37 (d, I H), 9.03 (s, 2 H),  pipcridin-3-ylamide
10.98 (s, I H) 24 5-(3,5-Difluoro-phenyl)-2- 381 10.95
(s, 111, 9.10 (s, 111), 8.98 (s, 1H), 8.32 (d, 1H),
8.16  ureido-thiophene-3- (s, 1H), 7.26 (d, 2H), 7.12
(t, 2H), 4.22 (s, 1H), 3.28 (d,  carboxylic acid (S)-
IH), 3.17 (d, IH), 2.95 (m, 2H), 1.91 (d, 2H), 1.65
(m, 2H).  pipcridin-3-ylamide 25
5-Pyridin-3-yl-2-ureido- 346 10.76 (s, 1H), 8.68 (s,
11-1), 8.58 (hr s, 2H), 8.34 (d, IH),
hiophenc-3-carboxylic 7.93 (dd, 2H),7.76 (s, 1H), 7.40
(dd, IH), 6.94 (hr s, 2H),  acid (S)-piperidin-3- 3.97
(in, 1H), 3.10 (dd, 2H), 2.70 (dd, 2H), 1.78 (dd, 2H),
ylamide 1,48 (m, 2H) 26 5-(4-Methanesulfonyl- 423 1.70
(m, 2 H), 1.93 (m, 2 H), 2.95 (in, 2 H), 3.15 (d, 1
H),  phenyl)-2-iu~eido- 3.24 (s, 3 H), 3.30 (d, I H),
4.23 (m, I H), 7.14 (s, 2I-I),  hiophene-3-carboxylic
1.60 (m, 214), 7.81 (d, 2 H), 7.93 (d, 2 II), 8.29 (s,
1 I1),  acid (S)-piperidin-3- 8.47 (d, I Ii), 9.12 (s,
I 1-I), 9.26 (s, 1 H), 11.02 (s, 1 H)  lainide 27
5-(3-Amino-phenyl)-2- 360 1.70 (m, 211), 1.92 (d, 2
H), 2.94 (in, 2 H), 3.15 (s, 111),
ureido-thiophene-3- 3.31 (s, 11-1), 4.24 (in, 114),
7.08 (s/d, 3 H), 7.35 (s, 1 H),  carboxylic acid (S)-
7.43 (t, 1 H), 7,50 (d, I H), 8.08 (s, 1 H), 8.50 (s,
1 H), 9.19  iperidin-3-ylamide s, 11-1), 9.35 (s, I
H), 10.96 (s, III) 28 5-(4-((S)-Piperidin-3- 406 12.06
(s, 111, 10.79 (s, 1I-1), 9.01 (brs, 1H), 8.15 (d,
1H),  Icarbamoyl)-5-ureido- 7.70 (s, 111), 7.03 (brs,
211), 6.79 (m, 11-1), 6.30 in, 111,
thiophen-2-y1J-lH-pyrrole- ,26-4.19 (in, 31-1),
3.40-2.84 (m, 4H), 1.92-1.60 (m, 4H),  -carboxylic
acid ethyl 1.27 (t, 311). ester WO 2005/066163
PCT/GB20041005400  -74 fix. Compound Name MS IH NMR
(300 MHz; d6-DMSO; S ppm) unless otherwise  No. noted
29 5-(3-Acetyiamino-phenyl)- 402 1.69 (m, 2 H), 1.92
(d, 211), 2.91 (m, 211), 3.17 (d, Ili),
-ureido-thiophene-3- 3.31 (d, 1 H), 4.20 (m, 1 H),
6.93 (s, 1 H), 7.06 (s, 2 I1),  carboxylic acid (S)-
7,21 (s, 11-1), 7.31 (m, 3 11), 7.86 (m, I H), 7.98
(s, I H),  



iperidin-3-ylandde 8.36 (q, 1 H), 9.08 (s, 2 H), 10.91
(s, I Ii) 30 5-(4-Fluoro-phenyl)-2- 363 1.68 (m, 2 H),
1.92 (d, 2 H), 2.92 (m, 2 Ii), 3.17 (d, I H),
reido-thiophene-3- 3.30 (d, 1 H), 4.21 (s, I H), 7.03
(s, 2 H) 7.25 (t, 2 U) 7.59  carboxylic acid (S)- (t,
2 I-I), 7.92 (s, 1 H), 8.31 (d, 1 H), 9.07 (d, 2 H),
10.90 (s,  piperidin-3-ylamide 11-1) 31
5-(3-Hydroxymethyl- 389 10.90 (s, 1I4), 9,06 (s, 1H),
8.89 (s, 1H), 8.22 (d, 1I1), 7.82  phenyl)-2-ureido-
(s, 111), 7.56 (d, 1H), 7.44 (d, 1H), 7.35 (t, IH),
7.20 (d,  hiophene-3-carboxylic 1H), 7.05 (s, 2H),
5.28 (br, IH), 4.54 (s, 2H), 4.29 (s, III),  acid
(S)-azepan-3-ylamide 3.18 (m, 4H), 1.99 (m, 1H), 1.85
(art, 41-1), 1.59 (m, I H). 32 5-(3-Cyano-phenyl)-2-
384 10,93 (s, 111), 9,23 (s, 1H), 9.04 (s, 1H), 8.27
(d, 1H), 8.07  reido-thiophene-3- (s, lH), 7.98 (s,
1H), 7.83 (d, 2H), 7.69 (d, 211), 7.60 (t,  carboxylic
acid (S)-azepan- IH), 7.11 (s, 1H), 4.33 (s, IH), 3.16
(m, 4H), 2.01 (m, 111),  3-ylamide 1,84 (m, 4H), 1.60
(m, 1H). 33 5-(3,4-Dimethoxy-phenyl)- 405 10.89 (s,
111), 9.41 (s, 1H), 9.11 (s, 114), 8.42 (d, 1H), 7.99
2-ureido-thiophene-3- (s, IH), 7.19 (s, IH), 7.05 (d,
1H), 6.98 (d, 2H), 4.25 (s,  carboxylic acid (S)- 1H),
3.84 (s, 3H), 3.77 (s, 3H), 3.28 (d, 111), 3.11 (d,
IH),  piperidin-3-ylamide .98 (1n, 2H), 1.92 (d, 2H),
1.69 (in, 2H). 34 5-(4-Chloro-phenyl)-2- 379 10.92 (s,
1H), 9.12 (d, 2H), 8.34 (d,1H), 8.02 (s, Ili), 7.57
reido-thiophene-3- (d, 2H), 7.45 (d, 21-1), 7.06 (s,
21-I), 4.21 (s, IH), 3.31 (d,  carboxylic acid (S)-
111), 3,16 (d, 11-1), 2.93 (t, 211), 1.92 (d, 2H),
1.67 (m, 2H)  iperidin-3-ylamide 35
5-(2-Fluoro-phenyl)-2- 363 10.98 (s, lI-I), 9.29 (s,
1H), 9.20 (s, I1-1), 8.43 (d, 1H), 8.06
reido-thiophene-3- (s, 1H), 7.77 (in, 2H), 7.29 (an,
31-1), 7.08 (br, 211), 4.25 (s,  carboxylic acid (S)-
IH), 3.29 (d, 1H), 3.14 (d, IH), 2.92 (in, 2H), 1.93
(d, 2H),  iperidin-3-ylamide 1.67 (in, 211). WO
2005/066163 PCT/G1120041005400  -75 Ex. Compound Name
MS 'H NMR (300 MHz; dg-DMSO; 6 ppm) unless otherwise
No. noted 36 5-(4-Methylcarbatnoyl- 402 10.95 (s, iH),
9.13 (s, 1H), 9.03 (s, 1H), 8.46 (d, IH), 8,35
beryl)-2-ureido- (d, 1H), 8.10 (s, 1H), 7.88 (d, 213),
7.62 (d, 2H), 7.46 (d,  



hiophene-3-carboxylic 1H), 7.08 (br, 2H), 4.23 (s,
11-I), 3.28 (d, 114), 3.17 (d, IH),  acid
(S)-piperidin-3- 2.91 (in, 214), 2.78 (s, 314), 1.94
(d, 2H), 1.70 (m, 2H),  yl=ido 37
5-(4-Dimethytcarbarnoyl- 416 1.68 (in, 2 H), 1.92 (d,
2 F-1), 2.94 (s/s, 81-1), 3.17 (d, 1 H),
thcnyl)-2-ureido- 3.30 (in, 1 H), 4.20 (m, 1 1-1),
7.08 (s, 2 H), 7.45 (d, 2 H),  thiophene-3-carboxylic
7.61 (d, d H), 8.04 (s, I I-I), 8.33 (d, 11-1), 8.98
(s, 1 H),  acid (S)-piperidin-3- 9.08 (s, 114), 10.95
(s, I H) lamide  38 5-(4-Cyclohexylcarbamoyl- 1.12 (t,
I H), 1.30 (q, 411), 1.64 (s, 2 H), 1.75 (s, 5 1I),
1.93  henyl)-2-ureido- (s, 2 H), 2.92 (in, 2 H), 3.17
(d, I H), 3.29 (d, 11-1), 3.74 (s,
iophene-3-carboxylic 114), 4.20 (s, I H), 7.09 (s, 2
H), 7.61 (d, 2 H), 7.87 (d, 2 acid (S)-piperidin-3-
H), 8.07 (s, I H), 8.21 (d, 111), 8.31 (d, 11-1), 8.97
(s, 1 H),  ylarnide 9.09 (s, I H), 10.93 (s, 111) 39
5-(3-Cyano-phenyl)-2- 370 1,68 (in, 2 H), 1.93 (d, 2
H), 291 (in, 2 H), 3.18 (d, 211),
'ureido-thiophene-3- 4.18 (s, 1 H), 7.12 (s, 2 H),
7.61 (t, 11-1), 7.71 (d, 1 H), 7.83  arboxylic acid
(S)- (d, 2 H), 7.98 (s, I H), 8.11 (s, I H), 8.28 (d,
I H), 9.01 (s,  piperidin-3-ylamide 2 I4), 10.94 (s, I
H) 40 5-(2,3,4-Trifluoro-phenyl)- 399 10.97 (s, 111),
8.94 (brs, 2H), 8.32 (d, 111), 7.95 (s, 1H),
ureido-thiophene-3- 7.34-7.53 (m, 23H), 7.08 (brs,
211), 4.17 (m, IH), 3.70-3.45  carboxylic acid (S)-
(in, 1H), 3.16 (brs, 111), 2.88 (brm, 2H), 1.89 (rn,
21-I), 1.63  iperidin-3-ylamide (m, 2H). 41
5-(3-Fluoro-phenyl)-2- 363 1.67 (tn, 211), 1.93 (d,
2H), 2.93 (m, 211), 3.18 (d, 1H), 3.30
eido-thiophene-3- (m, IH), 4.19 (s, IH), 7.08 (t, 2
H), 7.40 (m, 3 H), 8.03 (s,  carboxylic acid (S)- 1
I-I), 8.27 (d, 2 H), 8.98 (d, 2 H), 10.94 (s, 111)
piperidin-3-ylamide WO 2005/066163 PCTICB20041005400
76 Ex. Compound Name MS `H NMR (300 MHz; dG-DMSO; S
ppm) unless otherwise  No. noted 42
5-[4-(Morpholine-4- 458 1.68 (m, 21-1),1.92 (d, 2 H),
2.93 (m, 21-1),3. 16 (d, 2 H),  



arbonyl)-phenyl]-2- 3.57 (m, 8 11), 4.21 (in, I I-I),
7.08 (s, 2 H), 7.45 (d, 2 H),  ureido-thiophene-3-
7.63 (d, 2 I-I), 8.05 (s, 1 H), 8.33 (d, 1 H), 8.97
(s, 1 H),  carboxylic acid (S)- 9.08 (s, 1 H), 10.94
(s, 1 H) iperidin-3-ylamide  43
5-(2,3-Difluoro-phenyl)-2- 381 11.01 (s, 1H), 9.22 (s,
1H), 9.14 (s, IH), 8.46 (d, 11-1), 8.10
reido-thiophene-3- (s, 1H), 7.81 (t, Ili), 7.29 (m,
21--I), 7.11 (br, 2H), 4.20 (s,  carboxylic acid (S)-
111), 3.30 (d, 1H), 3.14 (d, 11-I), 2.92 (m, 2H), 1.90
(d, 2H),  piperidin-3-ylainide 1.69 (m, 214). 44
5-p-Tolyl-2-ureido- 359 1.68 (m, 2 H), 1.92 (d, 2 H),
2.91 (in, 2 H), 3,17 (d, 1 1-1),
hiophene-3-carboxylic 3.31 (d, 114), 4.20 (s, 1 H),
7.01 (s, 2 H), 7.20 (d, 2 H).  acid (S)-piperidin-3-
1.45 (d, 2 H), 7.87 (s, 11-1), 8.27 (d, I 1-I), 9.04
(s, 11-1),  lamide 9.15 (s, 1 H), 10.88 (s, 111) 45
5-(2,3-Diftuoro-phenyl)-2- 395 11.01 (s, 1H), 9.52 (s,
1H), 9.23 (s, 1H), 8.51 (d, 1H), 8.08
reido-thiophene-3- (s, 11-1), 7.52 (t, 1H), 7.29 (in,
2H), 7.07 (br, 21I), 3.16 (m,  carboxylic acid
(S)-azepan- Il), 1-98 (nt, 111), 1.83 (in, 41-1), 1.57
(m, 1H). 3-ylamide  46 5-(3- 438 1.67 (m, 2 I-I), 1,92
(d, 2 I1), 2.90 (m, 2 H), 3.02 (s, 3 H),
Methanesulfonylamino- 3.18 (d, I H), 3.30 (d, 1 H),
4.20 (s, 11-1), 7.09 (s, 2 H),  henyl)-2-ureido- 7.39
(in, 3 H), 7.90 (s, 1 H), 8.33 (d, 1 H), 9.01 (s, 2
H),  thiophene-3-carboxylic 9.84 (s, I H), 1.0.97 (s,
1 H) acid (S)-piperidin-3- lamide 47
5-(3-Chloro-phenyl)-2- 379 10.94 (s, 1H), 9.10 (s,
1H), 8.30 (d, 1d), 8.06 (s, 1H), 7.61
reido-thiophene-3- (s, IH), 7.49 (d, II-I), 7.42 (t,
1H), 7.30 (d, IH), 7.09 (s,  carboxylic acid (8)- 2H),
4.21 (s, 1H), 3.32 (d, 11-I), 3.17 (d, IH), 2.92 (t,
2H),  piperidin-3-ylamide 1.93 (d, 214), 1.68 (rn,
21-1). WO 2005/066163 PCT/GB2004/005400  -77 Ex.
Compound Name MS 'H NMR (300 MHz; d6-DMSO; S ppm)
unless otherwise  No. noted 48 5-[4-(Piperidine-1- 456
10.95 (s, IH), 9.29 (br s, IH), 9.12 (br s, 1H), 8.41
(d, 1H),  



carbonyl)-phenyl]-2- 8.11 (s, IH), 7.60 (d, 21-I),
7.39 (d, 2H), 7.07 (br s, 11-1),  reido-thiophene-3-
.48 (br s, IH), 4.25 (in, 1H), 3.60 (m, 111), 3.31
(in, 211),  arboxylic acid (S)- 3.14 (m, 111), 2.94
(dd, 2H), 1.91 (in, 2H), 1.65 (m, 51-I),
iperidin-3-ylamide 1.52 (in, 51-1) 49
5-(4-(Pyrrolidine-1- 442 1.67 (in, 2 H), 1.86 (m, 4
H), 2.93 (in, 2I1), 3.16 (d, 1 H),
carbonyl)-phenyl]-2- 3.28 (d, 1 H), 3.45 (m, 4 H),
4.22 (in, I H), 7.07 (s, 2 H),  ureida-thiophene-3-
7.59 (dd, 4 H), 8.10 (s, I H), 8.39 (d, I H), 9.06 (s,
I H),  carboxylic acid (S)- 9.20 (s, I H), 10.97 (s, 1
H) iperidin-3-ylamide  50 5-(2-Fluoro-4-inethyl- 377
10.92 (s, IH), 9.02 (brs, 211), 8.30 (d, 1H), 7.89 (s,
IH),  phenyl)-2-ureida- 7.57 (t, II-I), 7.15-7.05 (m,
41-1), 4.18 (in, IH), 3.29-2.87  hiophene-3-carboxylic
(in, 411), 2.31 (s, 3H), 1.92-1.53 (m, 4H). acid
(S)-piperidin-3- lamide 51 5-(4-Pluoro-2-hydroxy- 379
10.84 (s, I H), 10.71 (s, iN), 9.30 (d, 2H), 8.32 (d,
1H),  phenyl)-2-ureido- .88 (s, IFI), 7.60 (id, 1H),
6.80 (brs, 2H), 6.77 (dd, 1 H),  hiophene-3-carboxylic
6.69 (td, IH), 4.20 (m, 1I1), 3.30 (dd, 2H), 2.96-2.86
(in,  acid (S)-piperidin-3- 2H), 1,90 (brs, 2H),
1.69-1.61 (m, 2H). y1amide  52 5-(4-Pluoro-phenyl)-2-
377 10.88 (s, IH), 8.90 (br s, 211), 8.13 (d, 11-I),
7.71 (s, IH),  ureido-thiophene-3- .57 (dd, 21-1),
7.26 (t, 2H), 7.05 (hr s, 2H), 4.27 (in, 111),
carboxylic acid (S)-azcpan- 1.35 (m, 1I--I), 3.18 (rn,
3H), 2.01 (m, IH), 1.82 (m, 4H),  3-ylamide 1.57 (m,
1H) 53 5-p-Tolyl-2-ureido- 373 10.88 (s, IH), 9.24 (s,
11-I), 9.02 (s, 1H), 8.24 (d, IH), 7.81
thiophene-3-carboxylic (s, 11-1), 7.45 (d, 2H), 7.22
(d, 214), 7.01 (br, 2I-11), 4.33 (s,  acid
(S)-azcpan-3-ylamide 1H), 3.16 (m, 41), 2.31 (s, 314),
1.97 (m, 11-I), 1.83 (m,  H), 1.68 (m, 1H). WO
2005/006163 PCr1GI32004I005400 -78- Ex. Compound Name
MS 111 NMR (300 MHz; d6-DMSO; S ppm) unless otherwise
No. noted 



54 5-(3-Acetylamino-phenyl)- 416 10.92 (s, 1H), 10.05
(s, 1H), 9.28 (s, 113), 9.09 (s, 1H), 8.32
2-nreido-thiophene-3- (d, 1I1), 7-84 (d, 211), 7.41
(m, 2H), 7.32 (m, 211), 7.04 (s,  carboxylic acid
(S)-azepan- H), 4.33 (s, 1H), 3.16 (m, 411), 2.06 (s,
314), 1.99 (in, 1I4),  3-ylamide 1.84 (in, 411),1.60
(m, 111). 55 5-(2,4-Ditluoro-phenyl)-2- 381 10.97 (s,
1H), 9.30 (s, 1H), 9.18 (s, 111), 8.45 (d, 1H), 8.02
nreido-thiophene-3- (s, 114), 7.78 (q, 1H), 7.38 (t,
111), 7.18 (t, 11-1), 7.06 (br,  carboxylic acid (S)-
13), 4.23 (s, 1H), 3.29 (d, 111), 3.14 (d, 1FI), 2,92
(m, 211),  iperidin-3-ylalnide 1.90 (d, 2H), 1.69 (m,
2H). 56 5-(4-Aanino-plrcnyl)-2- 360 1.68 (in, 2 Fl),
1.91 (d, 2 H), 2.92 (m, 2 H), 3.17 (d, 1 H),
ureido-thiophene-3- 3.31 (d, I H), 4.20 (s, I H), 7.07
(m, 4 H), 7.51 (d, 211),  carboxylic acid (S)- 7.89
(s, 114), 8.32 (d, 1 H), 8.99 (s, 11-1), 9.15 (s, 1
H),  piperidin-3-ylamide 10.88 (s, 111) 57
5-(3-Chloro-phenyl)-2- 393 10.86 (s, 1H), 8.79 (br s,
2H), 8.05 (d, 111), 7.80 (s, 1H),  ureide-thiophene-3-
7.54 (m, 1H), 7,41 (m, 211), 7.26 (in, If 1), 7.03 (br
s, 2I-I),  carboxylic acid (S)-azepan- .21 (m, 111),
3.30 (in, 111), 3.12 (in, 3H), 1.94 (in, IH),
3-ylainido 1.75 (1n, 4H), 1.52 (in, 114) 58
5-(4-Chloro-phenyl)-2- 393 11.05 (s, 1H), 9.02 (br s,
2H), 8.29 (d, 1H), 7.95 (s, 111),  ureido-thiophene-3-
7.71 (d, 2H), 7.62 (d, 2H), 7.22 (br s, 21-1), 4.43
(m, IN),  carboxylic acid (S)-azepan- 3.50 (m, 1H),
3.33 (m, 3H), 2.16 (in, 11-1), 1.98 (m, 4H),
3-ylamide 1.73 (m, 111) 59 5-(3-Nitro-phenyl)-2- 404
10.97 (s, 111), 9.03 (s, 1H), 8.92 (s, 1H), 8.34 (s,
IN), 8.26  ureido-thiophene-3- (d, IN), 8.07 (s, 2H),
7.95 (d, 114), 7.72 (t, IN), 7.12 (s,  carboxylic acid
(S)-azepan- 2H), 4.31 (s, IH), 3.16 (m, 411), 2.04 (m,
IH), 1.84 (m,  3-ylamide H), 1.57 (m, 114). WO
2005/066163 PCTI013 200 4/0 05 400  -79 Ex. Compound
Name MS 'H NMR (300 MHz; d6-DMSO; S ppm) unless
otherwise  No. noted 60 5-(3-Methanesulfonyl- 423 1.71
(m, 2 H), 1.92 (m, 2 H), 2.94 (m, 2 H), 3.15 (s, 1
I3),  phenyl)-2-ureido- 3.40 (s, 4 H), 4.24 (m, 1 H),
7.12 (s, 2 H), 7.68 (t, 1 H),  thiophene-3-carboxylic
7.78 (d, 1 H), 7.89 (d, 111), 8.05 (s, 1 H), 8.22 (s,
11-1),  



acid (S)-piperidin-3- 8.47 (d, 1 II), 9.26 (d, 211),
10.99 (s, I H) lamide  61 5-(3-Fluoro-4-methyl- 377
10.88 (s, 114), 9.00 (brs, 2H), 8,21 (d, 1H), 7,93 (s,
IH),  henyl)-2-ureido- 7.24-7.31 (m, 311), 7.05 (brs,
2H), 4.16 (m, 1H), 3.14 (m,  thiophene-3-carboxylic
2H), 2.91 (m, 2H), 2.22 (s, 3H), 1.90 (d, 2H), 1.63
(m, 2H).  acid (S)-piperid n-3 latnide  62
5-(3-Dimethylamino- 388 1.70 (m, 2 H), 1.91 (m, 2 H),
2.97 (nr, 2 H), 3.11 (m, 813),  henyl)-2-ureido- 3.29
(s, I H), 4.23 (m, 1 H), 7.12 (s, 2 H), 7.36 (s, 211),
iophene-3-carboxylic 8.24 (s, I H), 8.53 (d, 114),
9.21 (s, I H), 9.46 (s, 1 H), acid (S)-piperidin-3-
10.94 (s, 1 H)  lamide 63 5-(3,5-Difluoro-phenyl)-2-
395 10.92 (s, I1I), 9.08 (s, 111), 8,93 (s, 11-1),
8.22 (d, 1H), 8.04  ureido-thiophene-3- (s, 1 H), 7.25
(d, 2I1), 7.13 (t, 2H), 4.29 (s, III), 3,16 (m,
carboxylic acid (S)-azepan- II), 1.98 (tit, 114), 1.84
(m, 4H), 1.60 (m, 11-1). 3-ylamidc  64
5-(2-Aanino-phenyl)-2- 360 10.83 (s, 1H), 9.44 (s,
III), 9.26 (s, IFI), 8.44 (d, 111), 8.23
ureido-thiophene-3- (s, 1H), 7.54 (m, 2II), 7,42 (d,
2H), 4.19 (s, II-I), 3.28 (d,  carboxylic acid (S)-
1H), 3.15 (d, 11-I), 2.91 (m, 2H), 1.94 (d, 2H),1.74
(m, 2H).  piperidin-3-ylainide 65
5-[4-Fluoro-3-(piperidin- 474 11.02 (s, IH), 9.26 (br
s, 1H), 9.17 (br s, 1H), 8.38 (d, 1H),
I-carbonyl)-phenyl]-2- 8.10 (s, 1H), 7.72 (m, 1H),
7.63 (m, IH), 7.44 (t, 1H), 7.18  reido-thiophene-3-
(br s, 2H), 4.27 (m, 1I1), 3.74 (m, 214), 3.42 (in,
1I-1), 3.34  carboxylic acid (S)- (m, 2H), 3.27 (m,
1H), 3.02 (m, 211), 2.05 (m, 21-1), 1.72
piperidin-3-ylamide (m, 6H), 1.58 (in, 2H) WO
2005/066163 PCT/G82004/005400 -80- Ex. Compound Name
MS `H NMR (300 MHz; d6-DMSO; S ppm) unless otherwise
No. noted 66 5-(4-Chloro-3-fluoro- 397 10.99 (s, IH),
9.12 (brd, 2H), 8.39 (d, 1H), 8.07 (s, 1H),
henyl)-2-urcida- 7.66 (t, II-I), 7.47 (t, IH), 7.26
(t, 1H), 7.10 (brs, 2H), 4.19  



thiophe-3-carboxylic (m, 11-1),3 ue -32-2.89 (in, 4H),
1.92-1.60 (m, 1H),  acid (S)-piperidin-3 lamide  67
5-(3-Fluoro-phenyl)-2- 377 10.91 (s, 1H), 8.90 (hr s,
2H), 8.12 (d, 111), 7.85 (s, 11-1),
reido-thiophene-3- 1.44 (m, Iii), 7.36 (in, 2H), 7,10
(m, IH), 7.10 (br s, 21-I),  carboxylic acid
(S)-azepan- 1.28 (m, IH), 3.36 (m, 1H), 3.18 (m, 3H),
2.02 (in, 11-1),  3-ylamide 1.81 (in, 4H), 1.58 (in,
IN) 68 5-(4-Chloro-3,5-difluoro- 417 10.89 (s, 1H),
9.19 (2 brs, 21-i), 8.36 (d, 1H), S.23 (s, 11-1),
henyl)-2-ureido- 7.43 (d, 2h), 7.07 (brs, 2H), 4.18
(m, 111), 3.22-2.88 (tn,  hiophene-3-carboxylic H),
1.85-1,57 (m, 411). acid (S)-piperidin-3- lamide 69
5-(4-Trifluormnethyl- 413 1.69 (tn, 2 H), 1.93 (d, 2
H), 2.93 (m, 2 11), 3.18 (d, 11-1).  phenyl)-2-ureido-
3.30 (m, I H), 4.21 (s, 11-1), 7.11 (s, 2 1-I), 7.76
(s, 4 H),  thiophene-3-carboxylic 8.16 (s, 1 H), 837
(d, 1 H), 9.04 (d, 2 H), 10.98 (s, I H)  acid
(S)-piperidin-3 lamide  70 5-(2,4-Dimethoxy-phenyl)-
405 10.86 (s, IN), 9.27 (s, 113), 9,14 (s, 1H), 8.27
(d, 1H), 7.79  2-urcido-thiophene-3- (s, 1H), 7.54 (d,
IN), 6.91 (br, 2H), 6.66 (s, IN), 6.59 (d,  carboxylic
acid (8)- IH), 4.22 (s, 11-I), 3.87 (s, 3I-I), 3.80
(s, 314), 3.29 (d, 1H),  piperidin-3-ylamide 3.14 (d,
1f1), 2.91 (m, 2H), 1.93 (d, 2H), 1.69 (m, 2H). 71
5-(3-Cyano-4-fluoro- 388 10.92 (s, 1H), 9.10 (s, 1H),
8.99 (s, 1H), 8.30 (d, 1H), 8.07  henyl)-2-ureido- (s,
1H), 8.04 (s, 1H), 7.94 (t, IH), 7.58 (t, 2H), 7.11
(s, 21-1),  thiophene-3-carboxylic 1.21 (s, 1H), 3.28
(d, 114), 3.17 (d, 1H), 2.89 (m, 2II), 1.94  acid
(S)-piperidin-3- (d, 2H), 1,69 (m, 21-1). ylamido WO
20051066163 PCTIG1120041005400  -81 E x. Compound Name
MS 1H NMR (300 MHz; d6-DMSO; 8 ppm) unless otherwise
No, noted 



72 5-(3-Chloro-4-fluoro- 411 10.90 (s, IH), 9.20 (s,
1H), 9.02 (s, 1H), 8.26 (d, 111), 7.93
henyl)-2-ureido- (d, IH), 7.73 (in, 2I-I), 7.44 (ni,
21-1), 7.12 (br, 2H)-4.31 (s,  thiophene-3-carboxylic
1H), 3.16 (m, 41-1), 2.00 (m, 11-1), 1.82 (m, 4H),
1.60 (m,  acid (S)-azepan-3-ylamide 11-1). 73
5-(3,4-Dichloro-phenyl)-2- 413 10.96 (s, 114), 9.30
(s, 111), 9.19 (s, 11-1), 8,43 (d, 1H), 8.18
ureido-thiophene-3- s, 1H), 7.79 (s, 114), 7.63 (d,
1H), 7.51 (d, 11-1), 7.10 (br,  carboxylic acid (S)-
H), 114.24 (s, 1H), 3.29 (d, 11-I), 3.13 (d, 114),
2.94 (m, 2H),  piperidin-3-ylamide 1,92 (d, 21-), 1.70
(in, 2H). 74 5-(4-Trifluoromethyl- 427 10-95 (s, 11),
9.03 (s, 1H), 8.90 '(s, 111), 8.38 (s, 214), 8.27
henyl)-2-ureido- (d, IH), 8.04 (s, 11-1), 7.98 (d,
21-I), 7.76 (s, 2H), 7.69 (d,  hiophene-3-carboxylic
2H), 7.12 (s, 21-1),4.31 (s, 1H), 3,16 (rn, 4H), 1,98
(in, IH),  acid (S)-azepan-3-ylamide 1.84 (m, 411),
1.57 (in, IH). 75 5-(1H-Pyrrol-3-yl)-2- 348 10.92 (s,
1H), 10.78 (s, 1H), 8,85 (br s, 2H), 8.01 (d, 1H),
ureido-thiophene-3- 7.22 (s, 1H), 6.95 (s, 2H), 6.90
(hr s, 2M, 6.23 (s, 1H), 4.27  carboxylic acid
(S)-azepan- (m, 11-1), 134 (m, 113), 3.18 (in, 3H),
1.96 (m, IN), 1.82  3-ylamide (m, 4H), 1.58 (in, 1H)
76 5-(3-Trifluoromethyl- 427 10.95 (s, 1H), 9.19 (s,
111), 9.00 (s, 1H), 8.41 (s, 111), 8.30
phenyl)-2-ureido- (d, 1H), 8.07 (m, 21-1), 7.60 (in,
2H), 7.11 (s, 21-1), 4.32 (s,  thiophene-3-carboxylic
II-I), 3,16 (m, 4H), 1.99 (m, 1H), 1.84 (m, 41-1),1.60
(m,  acid (S)-azepan-3-ylamide 1H). 77
5-(2,4-DiI3uoro-phenyl)-2- 395 10.94 (s, 11-1), 9.02
(s, IH), 8.87 (s, IH), 8.25 (d, IH), 7.83
ureido-thiophene-3- (s, 111), 7.71 (m, 11-1), 7.39 (t,
1H), 7.20 (t, 114), 7.06 (s,  carboxylic acid
(S)-azepan- 2H), 4.28 (s, IH), 3.17 (m, 41-1), 1.97
(m, 111), 1.81 (m,  3-ylamide 4H), 1,58 (lax, 11-1).
WO 2005/006163 PCTIGB20041005400 82- Ex. Compound Name
MS 1H NMR (300 MHz; d6-DMSO; S ppm) unless otherwise
No. noted 78 5-(4- 428 0.58 (1n, 2 H), 0.68 (m, 2 H),
1.70 (in, 2 H), 1.92 (m, 211),  yclopropylcarbamoyl-
2.95 (m, 2 H), 3.15 (d, 1 H), 3.31 (d, 1 H), 4.25 (in,
11-1),  phenyl)-2-ureido- 7.09 (s, 1 H), 7.61 (d/m, 3
11), 7.86 (d, 2 H), 8.19 (s, I H),  



hiophene-3-carboxylic 8.46 (m, 2 H), 9.19 (s, 1 H),
9.37 (s, 11-1), 10.97 (s, I H)  acid (S)-piperidin-3
lamido  79 5-(3-Triflueromethyl- 413 1,62 (m, 2 H),
1.86 (d, 213), 2.85 (in, 2 H), 3.11 (d, 1 H),
henyl)-2-ureido- 330 (m, 1 H), 4.14 (s, 1 H), 7.03 (s,
2 H) 7.55 (n1, 2 11),  thiophene-3-carboxylic 1.76
(nt, 2 H), 8.04 (s, I H), 8.26 (d, 1 H), 9.00 (d, 2
H),  acid (S)-piperidin-3- 10.89 (s, I H) Iamidc  80
5-(2-Chloro-phenyl)-2- 379 10.96 (s, 111), 9.21 (s,
11-1), 9.14 (s, 11-1), 8.36 (d, 1H), 7.83
reido-thiophene-3- (s, 1H), 7.62 (d, II-I), 7.54 (d,
1H), 7.36 (m, 214), 7.05 (br,  carboxylic acid (S)-
2H), 4.22 (s, IH), 3.28 (d, 11-I), 3.17 (d, 1H), 2.89
(m, 2H),  iperidin-3-ylamide 1.89 (d, 2H), 1.64 (m,
2H). 81 5-f3-(Piperidine-1- 456 1.43 (m, 5 H), 1.59
(m, 7 H), 2,40 (m, 2 H), 2.82 (d, 114),
carbonyl)-phenyl]-2- 3.03 (d, I H), 3.31 (s, 1 H),
3.60 (s, t H), 3.82 (m, 1 H),  eido-thiophene-3- 7.01
(s, 2 H), 7.20 (d, I H), 7.44 (t, 1 H), 7.56 (in, 2
H),  carboxylic acid (S)- .86 (d, 1 H), 7.92 (s, I
I-I) iperidin-3-ylamide  82 5-(3-FluOro- 4-met hoxy-
407 10.87 (s, 11-1),9.41 (s, Ili), 9.14(s, 1H), 8.33
(d, 1H), 7.87  henyl)-2-ureido- (s, 111), 7.80 (m,
IH), 7.41 (d, 111), 7.29 (d, 1H), 7.19 (t,
thiophene-3-carboxylic I1-I), 7.02 (s, 21-1), 4.33 (s,
11-1), 3.85 (s, 3H), 3.17 (m, 411),  acid
(S)-azcpan-3-ylamide 1.97 (m, 11-1), 1.84 (]n, 41-I),
1.57 (m, 1H). WO 2005/066163 PCT/682004/005400  -83
T35 mpound Name MS `TT NMTt (300 MHz; d6-DNXSO; S ppm)
unless otherwise  8 noted -Dimethylamino- 388 1.68
(in, 2 H),1.91 (d, 2 H), 2,93 (s/m, 8 H), 3.18 (d, I
I-I),  nyl)-2-ureido- 3.31 (d, 1 H), 4.19 (m, 1 H),
6.95 (in, 3 H), 7.45 (d, 2 H),  thiophene-3-carboxylic
1.72 (s, I H), 8.23 (d, 1 H), 8.95 (s, I H), 9.06 (s,
1 H),  acid (S)-piperidin-3- 10,87 (s, l H) lamide  84
5-(4- 438 1.69 (m, 2 1I), 1.91 (in, 2 H), 2,96 (t,s, 5
H), 3.14 (d, 1 H),  



ethanesulfonylamino- 3.30 (d, 1 H), 4.23 (m, 1 H),
7.03 (s, I I-I), 7.23.(d, 2 H), phenyl)-2-ureido- 1.54
(d, 2 H), 7.96 (s, 11-1), 8.40 (d, 1 H), 9.12 (s, I
H),  hiophene-3-carboxylic 9.32 (s, 1 H), 9.85 (s, 1
H), 10.91 (s, 1 H) acid (S)-piperidin-3- ylamide 85
5-(3,4,5-'1'rifluoro-phenyl)- 399 10.92 (s, 111), 9,09
(s, 1H), 8.98(s, IH), 8.49 (s, 1H), 8.29
2-urcido-thiophene-3- (d, IH), 8.11 (s, 1H), 7.59 (t,
111), 7.47 (t, 21-1), 7.11 (s,  carboxylic acid (8)-
H), 4.19 (s, IN), 3.28 (d, 11-1), 3.17 (d, 1H), 2.95
(m, 211),  piperidin-3-ylamide 1.93 (d, 2H), 1.65 (m,
2H 86 5-(4-Benzyloxy-3-fluvro- 469 10.86 (s, 1H), 9.09
(brs, iH), 8.98 (brs, 1H), 8,22 (d, 114),
henyl)-2-ureido- 7.87 (s, IH), 7.47-7.24 (m, 8H), 7.02
(brs, 2H), 5.19 (s,  thiophene-3-carboxylic 2H), 4.17
(m, 11-I), 3.20-2.92 (m, 4H), 1.91-1.60 (in, 4H).
acid (S)-piperidin-3 lamide  87
5-(3,5-Diehloro-phenyl)-2- 427 10.97 (s, 11-1), 9.62
(s, 1H), 9.41 (s, 111), 8.49 (d, 1H), 8.23
ureido-thiophene-3- s, 1H), 7.57 (s, 2H), 7.46 (s,
1H), 4.36 (s, 114), 3.16 (m,  arboxylic acid
(S)-azepan- 111), 1.98 (nl, 1H)', 1,87 (m, 4H), 1.62
(m, 1H). 3-ylamide  88 -(2,4-Dimethoxy-phenyl)- 419
10.82 (s, 111), 9.07 (s, 1N), 8.90 (s, 1H), 8.17 (d,
IH), 7.65  2-ureido-thiophene-3- (s, 11-1), 7.51 (d,
IH), 7.13 (t, 2H), 6.91 (s, 2H), 6.67 (s,  carboxylic
acid (S)-azepan- lI-I), 6.62 (d, 1H), 4.29 {s, IH),
3.87 (s, 3I1), 3.80 (s, 3H),  3-ylamide 3.16 (m, 4H),
1.98 (rn, 111), 1.82 (m, 4H), 1,60 (m, IH). WO
20051066163 PCT/G320041005400  -84 Ex. Compound Name
MS 'H NMR (300 MHz; d6-DMSO; 8 ppm) unless otherwise
No. noted 89 5-(3,4-Difluoro-phenyl)-2- 395 10.91 (s,
1H), 9.45 (s, 1H), 9.19 (s, 1H), 8.40 (d, 1H), 8.03
reido-thiophene-3- s, 11-1), 7.60 (m, IH), 7.49 (t, I
H), 7.37 (d, 114), 7.09 (s,  carboxylic acid
(S)-azepan- H), 4.36 (s, 1H), 3.17 (in, 4H), 1.98 (m,
11-1), 1.86 (in,  3-ylamide H), 1.60 (m, IH). 90
5-(3,4-Dichloro-phenyl)-2- 427 10.95 (s, 1H), 8.97 (s,
1H), 8.86 (s, 114), 8.39 (s, 2FI), 8.17  



ureido-thiophene-3- (d, 11-I), 7.94 (d, 2H), 7.75 (m,
2H), 7.62 (m, 21-1), 7.52 (d,  carboxylic acid
(S)-azepan- 1H), 7,11 (br, 2H), 4.27 (s, IH), 3.16 (m,
4H), 1.97 (m,  3-ylamide 1H), 1.83 (in, 4H), 1.59 (in,
1H). 91 5-(2,4-Dichloro-phenyl)-2- 413 10.95 (s, IH),
9.00 (s, 2H), 8.31 (d, 1H), 7.82 (s, 1H), 7.74
ureido-thiophene-3- (s, 1H), 7.62 (d, 1H), 7.52 (d,
1I3), 7.08 (br, 21-1), 4.19 (s,  arboxylic acid (S)-
1H), 3.28 (d, 11-1), 3.17 (d, IH), 2.86 (m, 2H), 1.93
(d, 21-),  piperidin-3-ylamide 1.68 (in, 2H). 92
5-(3,5-Difluoro-4-methoxy- 411 10.95 (s, IH), 9.36 (s,
1H), 9.19 (s, 1H), 8.47 (d, 11-1), 8.28
henyl)-2-ureido- (s, 1H), 7.46 (d, 11-I), 7.23 (t,
1H), 7.03 (br, 21-1), 4.24 (s,  thiophene-3-carboxylic
113), 3.81 (s, 31-1), 3.29 (d, 1H), 3.13 (d, IH), 2.95
(in, 2H),  acid (S)-piperidin-3- 1.92 (d, 21I), 1.70
(m, 2H). lamide  93 5-(4-Benzyloxy-2-fluoro- 469 10.90
(s, 1H), 9.08 (brs, 1H), 8.99 (brs, 1H), 7.81 (s, 1H),
phenyl)-2-ureido- 7.59 (t, IH), 7.47-7.34 (m, 5H),
7.05 (d, IH), 6.93 (d, 1H),  hiophene-3-carboxylic
6.90-7.00 (brs, 2H), 5.14 (s, 2H), 4.17 (m, 11-1),
3.44 (d,  acid (S)-piperidin-3- 2H), 2.87 (brs, 2H),
1.80-1.60 (m, 4H). lamide  94 5-(5-Chloro-2-methoxy-
423 10.87 (s, 114), 9.00 (s, 11-1), 8.85 (s, 11-1),
8.18 (d, 11-1), 7.90  henyl)-2-ureido- (s, 1H), 7.66
(s, 1H), 7.42 (m, 1H), 7.28 (m, 1H), 7.16 (d,
thiophene-3-carboxylic 111), 6.98 (m, 2H), 4.27 (s,
1H), 3.90 (s, 311), 3.16 (m, 4H),  acid
(S)-azepan-3-ylarnide 1-98 (m, 1H), 1.85 (m, 4H), 1.57
(in, 1H). WO 20051066163 PCTIGB20041005400  85 Ex.
Compound Name MS IH NMR (300 MHz; d6-DMSO; S ppm)
unless otherwise  No. noted 95
5-(2,5-Dimethoxy-phenyl)- 419 10.87 (s, IH), 9.37 (s,
1H), 9.04 (s, lI3), 8.35 (d, 1H), 7.98
ureido-thiophene-3- (s, Ili), 7.26 (s, III), 7.11 (s,
IH), 7.04 (d, 2H), 6.93 (d,  carboxylic acid
(S)-azepan- 211), 6.85 (d, 2H), 4.33 (s, IH), 3.82 (s,
3H), 3.70 (s, 3H),  3-ylatnide 3.18 (in, 4H), 2.03
(in, 1H), 1.83 (in, 411), 1.59 (m, 1II). 96
5-(4-Amino-3-Fuoro- 378 10.85 (s, 11-1), 9.18 (s,
III), 9.04 (s, 11-1), 8.26 (d, 111), 7.79
phenyl)-2-ru'eido- (s, 1H), 7.26 (d, IH), 7.13 (d,
III), 7.00 (br, 2H), 6.90 (t,  



iophene-3-carboxylic 1H), 4.19 (s, III), 3.29 (d, IH),
3.17 (d, 1H), 2.94 (ni, 2H),  acid (S)-piperidin-3-
1.92 (d, 21-1), 1.68 (m, 211). !amide  97
5-(5-Fluoro-2-methoxy- 407 10.87 (s, 111), 9.31 (s,
1I-1), 9.07 (s, IH), 8.29 (d, 1H), 8.00
henyl)-2-ureido- (s, IH), 7.51 (d, 11-I), 7.10 (in,
3H), 6.96 (m, 1H), 4.34 (s,  hiophene-3-carboxylic
IH), 3.88 (s, 3H), 3.17 (m, 411), 2.95 (in, IH), 1.91
(in,  acid (S)-azepan-3-ylamide H), 1.65 (in, 1H). 98
5-(3-Isopropyl-phenyl)-2- 401 10.91 (s, 11-1), 9.19
(s, 1H), 9.04 (s, 114), 8.29 (d, 1II), 8.00
cido-thiophene-3- (s, IH), 7.87 (s, 1H), 7.67 (s,
111), 7.57 (d, 1H), 7.29 (m,  carboxylic acid
(S)-azepan- 3H), 7.04 (s, 2H), 4.31 (s, 1H), 3.19 (m,
41-1), 2,89 (m, 1H),  3-ylamide 2.00 (m, 1H), 1.84 (m,
4H), 1.56 (m, 111), 1.22 (q, 61-1). 99
5-(2,3,4-'I'rimethoxy- 435 10.04 (s, 11-1), 9.37(s,
1H), 9.28 (s, 111), 8.06 (d, 1H), 7.81
phenyl)-2-ureido- (d, 1H), T06 (d, 1H), 6.90 (d, 2H),
4.22 (s, 1H), 3.84 (s,  hiophene-3-carboxylic
31-1),3.78 (s, 3H), 3.68 (s, 3H), 3.32 (d, 1H), 3.17
(d, 1H),  acid (S)-piperidin-3- .83 (m, 2H), 1.89 (d,
21-1),1.64 (m, 2H). Iamide  100 5-(5-Chloro-2-methoxy-
409 10.91 (s,1H), 9.21 (s, IH), 9.19 (s, 1H), 8.34 (d,
1H), 8.04  phenyl)-2-ureido- (s, 1H), 7.72 (s, 1H),
7.30 (d, 1H), 7.12 (d, 1H), 6.98 (br,
thiophene-3-carboxylic H), 4.21 (s, IH), 3.90 (s, 3H),
3.29 (d, 114), 3,15 (d, 1H),  acid (S)-piperidin-3-
2.91 (m, 2H), 1.91 (4,2H), 1.68 (m, 2H). !amide WO
20051066163 PCT/GB2004/005400  -86 1;x. Compound Name
MS 11 NNMR (300 MIIz; d6-DMSO; 8 ppm) anless otherwise
No. noted 101 5-(2-Benzyloxy-4-fluoro- 469 10.78 (s,
IH), 8,72 (brs, 2H), 8.03 (d, IH), 7.64.7.48 (m,
phenyl)-2-ureido- 5H), 7.41-7.28 (in, 3H), 7.13 (dd,
1H), 6.95 (bus, 2H), 6.88  hbophene-3-carboxylic (dt,
1H), 5.28 (s, 2H), 4.11 (m, 1H), 3.34-3.24 (m,llT),
2.83  acid (S)-piperid n-3- (m, 2H), 1,90-1.58 (m,
5H). Iamide  102 542,3,5-Trichloro-phenyl)- 663 10.97
(s, 111), 9.15 (s, 1H), 8.97 (s, 111), 8.29 (d, 1H),
7.86  



2-ureido-tbiophene-3- (d, 214), 7.67 (s, 11-I), 7.59
(m, 1H), 7.10 (s, 211), 4.31 (s,  carboxylic acid
(S)-azepan- 1H), 3.16 (m, 4H), 1.99 (in, 1H), 1.82 (m,
4H), 1.59 (m,  3-ylainide 1H). 103 5-(4-Fluoro-3 - 393
10.90 (s, 1H), 9.15 (m, 2H), 8.33 (d, 1I4), 7.88 (s,
I-H),7.6 3  ydroxymethyl-phenyl)-2- (m, IH), 7.50 (m,
1H), 7.18 (t, 1H), 7.04 (brs, 2H), 5.40
reido-thiophenc-3- (bus, 1 H), 4.56 (s, 211), 4.18
(brs, 111), 3.28 (m, 2H), 2.91  arboxylic acid (S)-
(in, 213), 1,92-1.60 (m,41), iperidin-3-ylamide  104
5-(4-Cyano-phenyl)-3- 370 9.82 (s, 111), 8.98(brs,
114), 8.32(s, 1H), 8.19(d, 1H),  ureido-tbiophene-2-
7.82(d, 2H), 7.76 (d, 21-1), 6.62(brs, 11-1), 4.18 (m,
11-1),  carboxylic c acid (S)- 3.18 (m,2H), 2,78 (m,
2H), 1.89-1.42 (m, 4H),  iperidin-3-ylamide 105
5-(3-Carbamoyl-phenyl)-3- 388 9.89 (s, 7H), 9.00(brs,
21J), 8.28 (s, 11-I), 8.15(m, 3I1),
reido-thiophenc-2- 7.51(m, 2H), 6.68(brs, IH), 4.18
(m, al), 3.18 (m,2H),  arboxylic acid (S)- 2,78 (nr,
214), 1.87-1.50(m, 4H). iperidin-3-ylamide  106
5-(4-Carbamoyl-phenyl)-3- 388 9.89 (s, 11-1),
9.18(brs, 21-1), 8.28 (s, 1H), 8.19(d, 1H),
eido-thiophenc-2- 7.92(d, 2H), 7.68(d, 2H), 7.42(brs,
2H), 6.62(bis, 1H), 4.18  arboxylic acid (S)- m,
11-1), 3.18 (m,2H), 2,78 (m,21-I), 1.87-1.50(m, 4H).
iperidin-3-y1amide WO 2005!066163 PCTIGB2004/005400
-87 Ex. Canpound Name MS 1'' NMR (300 Mliz; do-DMSO; S
ppm) unless otherwise  No. noted 107
5-[4-(Piperidine-l- 456 9.89 (s, 1H), 9.18(brs, 2H),
8.18 (s, 114), 8.09(d, 1H),  carbonyl)-phenyl]-3-
7.56(d, 2H), 7.39(d, 2H), 6.62(brs, 111), 4.18 (in,
Ill), 3.18  eido-thiophenc-.2- (m,6II), 2.78 (m,211),
1.80(m, 2H),1.65-1.28(m, 8H).  carboxylic acid (S)
piperidin-3-ylamide  108 5-(3-Aminomethyl- 374 1.54 -
1,74 (m, 2 H) 1.81 - 1.93 (m, 2 H) 2.73 - 2.97 (m, 2
henyl)-3-ureido- -1) 3.19 - 3.35 (m, 2 H) 3.40 - 3.49
(m, 1 H) 4.10 - 4.15 (m,  



hiophene-2-carboxylic H) 6.69 (s, 1 H) 7.08 - 7.29 (m,
114) 7.38 - 7.65 (m, 3 H)  acid (S)-piperidin-3- 8.13
(d,1=7.72 Hz, 1 H) 8.26 (s, 2 I1) 8.34 (s, 1 H) 8.85
(s,  ylamide 2 FI) 9.96 (s, I H) 109 arb 416 9.89 (s,
11-1), 8.98(brs, 2H), 8.20 (s, 1H), 8.09(d, 1H),
phenyl)-3-ureido- 7.60(d, IH), 7.52(s, 114), 7.48(t,
1I-I), 7.35(d, Ill), 6.62(brs,  liiophene-2-carboxylic
Ili), 4.18 (in, 111), 3.18 (m,2H), 2.78 (m,8H),
1.89-1.42  acid (S)-piperidin-3- (m, 411). Iamide  110
5-(3,4-Diflnoro-phenyl)-3- 381 1.46 - 1.65 (m, 2 H)
1.75 - 1.90 (m, 2 H) 2.69 - 2.89 (m, 2
ureido-thiophenc-2- H) 3.12 - 3.27 (m, 2 11) 3-95 -
4.15 (m, 1 H) 6.63 (s, 1 H)  carboxylic acid (S)- 7.36
- 7.56 (m, 2 H) 7.66 (ddd, J=11.63, 7.68, 1.98 Hz, I
piperidin-3-ylamide H) 8.07 (d, J=7.54 Hz, 1 H) 8.19
(s, I H) 8.64 (s, 2 H) 9.86  (s, 114) 1 I 1
5-(4-Fluoro-phenyl)-3- 363 1.53 - 1.68 (in, J=9.61
I-lz, 2 H) 1.88 (s, 2 14) 2.67 - 3.00
ureido-thiophenc-2- (in, 2 H) 3.07 - 3.48 (m, 2 H)
4.05 - 4.28 (m, 1 H) 6.68 (s, 2  carboxylic acid (S)-
1I) 7.19 - 7.44 (m, 2 14) 7.56 - 7.76 (m, 2 11) 8.08
(d, J=7.54  piperidin-3-ylamide Hz, I H) 8.22 (s, 1 H)
8.73 (s, 2 H) 9.94 (s, I H) 112
5-(4-Cyanomethyl-phenyl)- 384 9.89 (s, 1H), 9.18(brs,
2H), 8.22 (s, IH), 8.15(d, III,  3-ureido-thiophene-2-
7.61(d, 214), 7.39(d, 2H), 6.68(brs, 11-1), 4.18 (m,
1I--I),  carboxylic acid (S)- .06(s, 2H), 3.18
(m,214), 2.78 (m, 2H), 1.87-1.50(m, 4H).
iperidin-3-ylamide WO 20051066163 PCfIGB2004/005400
88 Ex. Compound Name MS `H NMR (300 MHz; d6-DMSO; 5
ppm) unless otherwise  No. noted 113
5-Furan-3-yl-3-ureido- 335 1.39 - 1.60 (m, 1 1-1) 1.66
- 2.01 (m, 3 H) 2.62 - 2.98 (m, 2
hiophene-2-carboxylic 11) 3.07 - 3.34 (m, 2 H) 3.96 -
4.13 (nn, 1 H) 6.59 (s, 1 H)  acid (S)-piperidin-3-
6.74 (dd, J=1.79, 0,85 Hz, I H) 6.91 (dd, J=1.88, 0.94
Hz,  ylamide 1 H) 7.02 (s, I H) 7.13 (s, 1 H) 7.93 (d,
J=7.72 Hz, I H)  7.97 (s, l H) 9.88 (s, I II) 114
5-(3-Chloro-phenyl)-3- 379 1.44 - 1.71 (m, 2 H) 1.72 -
1.91 (m, 2 H) 2.70 - 2. S7 (rn, 2  



eido-thiophene-2- H) 3.08 - 3.28 (m, 2 H) 3.92 - 4.29
(in, 114) 6,65 (s, 111)  arboxylic acid (S)- 7.62 (t,
J7.91 Hz, I H) 7.81 (d, J=7.54 Hz, 1 H) 7.88 (d,
iperidin-3-ylamide =7.54 Hz, I H) 8.05 (s, I H) 8.07 -
5.14 (In, J 7.72 Hz, I  11) 8.30 (s,1 11) 8.58 (s, 2
H) 9.85 (s, I H) 115 5(3-Cyano-phenyl)-3- 370 1.43 -
1.66 (ni, 2 H) 1.76 - 1.57 (m, 2 H) 2.62 - 2.88 (m, 2
reido-hiophene-2- Fl) 3.20 (dd, J 24,96,11.96 liz,
41I) 3.91 - 4.25 (m, 1 H)  carboxylic acid (S)- 6.64
(s, 11-1) 7.40 - 7.47 (m, 2 H) 7.54 (s, I H) 7.56 -
7.67  iperidin-3-ylarnide (in, I H) 8.06 (d, J=7.72
Hz, 2 Fl) 8.43 - 8.76 (m, 2 H) 9.86  (s, 1 H) 116
5-(4-Metboxy-phenyl)-3- 375 1.47 - 1,73 (m, 2 H) 1.80
- 1.98 '(m,2 H) 2.73 - 2.99 (m, 2  reido-thiophene-2-
H) 3.18 - 3.34 (m, 21-1) 3.74 - 3.87 (m, 3 HI) 3.81
(s, 3 H)  carboxylic acid (S)- .03 - 4.26 (m, 1 H)
6.66 (dd, I H) 7.04 (d, J=7,00 Hz, 2 H)
iperidin-3-ylamide 7.57 (d, J=7.00 H2,211) 7,73 (d,
J=8.67 Hz, 11-1) 8.01 (d, 7=7.72 Hz, I H) 8.15 (s, 1
H) 8.67 (s, 2 H) 9.96 (s, 1 H)  117
5-(3-Piperidin-l-yl- 428 9.92 (s, 1H), 8.92(brs, 2H),
8.24(s, il), 8.18(d, 1H),  henyl)-3-ureido-
7.65-7.20(m, 4H), 6.62(brs, 11-i), 4.18 (in, li4),
3.18  hiophene-2-carboxylic (m,6H), 2.78 (m, 21-1),
1.87-1.42(m, l0H). acid (S)-piperidin-3- lanude WO
2005/066163 PCTIGB20041005400  -89 -x. Compound Name
MS '11 N1%IR (300 MHz; d6-DMSO; 6 ppm) unless
otherwise  No. noted 1185-(4-Methylcarbamoyl- 402 9.89
(s, 11-1), 8.95(brs, 201), 8.50(q, IH), 8.25 (s, 101),
phenyl)-3-ureido- 8.12(d, 111), 7.82(d, 2H), 7.62(d,
2H), 6.62(brs, 101), 4.18  thiophenc-2-carboxylic (m,
114), 3.18 (m,2H), 2.78 (m, 201), 2.72(d,
301),1.89-1.42  acid (S)-piperidin-3- (m, 401). lamide
119 5-(3,4-Dimethoxy-phenyl)- 405 9.98 (s, I H), 9.12
(brs, 211), 8.10 (s, 101), 8.01(d, 101), 7.15
3-ureido-thiophene-2- (d, 1H), 7.08 (s, I H), 7.02(d,
1H), 6.62(brs, 111), 4.12 (m,  carboxylic acid (S)-
11), 3.85(s, 31), 3.82(s, 3H),3.18 (m,21-1),2.75 (m,
211),  



piperidin-3-ylamidc 1.89-I.42 (m, 401). 120
5-(3-Methanesulfonyl- 423 9.95(s, 101), 9.12(brs, 2H),
8.28 (s, lI-I), 8.15(d, 101),  phenyl)-3-urcido-
8.08(d, 114), 7.90(d, 101), 7.57(t, 11i), 6.68(brs,
IH), 4.18  thiophene-2-carboxyhe (m, IH), 3.18 (m,SH),
2.78 (m, 2H), 1.87-1.50(m, 41I).  acid (S)-piperidin-3
1amide  121 5-(3-Piperidin-l-y[methyl- 442 1.22 - 2,08
(m, 411) 2.79 - 3.07 (m, 6 H) 3.13 - 170 (m, 2
henyl)-3-ureido- ) 4.03 - 4.94 (m, 3 H) 7.28 (s, 1 11)
7.45 (s, 1 H) 7.48 - iophene-2-carboxylic 7.61 (m, 2
I-I) 7.68 (d, J 7.35 Hz, I H) 7.91 (d, J=8.00 Hz, acid
(S)-piperidin-3- I H) 8.15 (d, J=7.72 Hz, 1 H) 8.36
(s, 1 H)  lamide 122 5-(4-Dimethylcarbamoyl- 416 9.89
(s, l1I), 9.18(brs, 21-I), 8.28 (s, III), 8.19(d,
Ili),  henyl)-3-ureido- .62(d, 201), 7.48(d, 21I),
4.18 (m, 101), 3.18 (m,2H), 2.78
hiophene-2-carboxylic (m,SH), 1.87-1.50(m, 4H). acid
(S)-piperidin-3- lamide 123 5-(3-Hydroxy-phenyl)-3-
361 9.96 (s, IH), 9.18 (brs, 2H), 8.18 (s, EH),
8.10(d, IH),  ureido-thiophene-2- 7.24(t, IIi), 7.03
(m, 201), 6.78(d, 101), 6.62(brs, 11-I), 4.12
arboxylic acid (S)- m, 1H), 3.18 (m,2H), 2.78 (m, 2H),
1.89-1.42 (m, 401),  iperidin-3-ylamide WO 2 0 05/00 6
1 6 3 PCPIGB20041005400  -90 Cx. Compound Name MS 1H
NMR (300 MHz; d,-DMSO; 6 ppm) unless otherwise  No.
noted 124 5-(3-Amino-phenyl)-3- 360 9.89 (s, 1H),
8.98(brs, 2H), 8,16(s, 1H), 8.09(d, IH),
ureido-thiophene-2- 7.36-7.22(m, 3H), 6.98(d, 1H),
6.62(brs, 1H), 4.18 (m,  arboxylic acid (S)- IH), 3.18
(m,2H), 2.78 (m, 2H), 1.87-1.42(m, 41).
piperidin-3-ylamide 125 5-(3-Hydroxymethyl- 375 9.89
(s, 1H), 8.95(brs, 2H), 8.20 (s, 1H), 8.05(d, 1H),
)henyl)-3-ureido- 7.65(brs, 11I), 7.60(s, 1H), 7.48(d,
1H), 7.38(t, 1H), 7.22(d,  hiophene-2-carboxylic 1H),
6.62(brs, 1R), 4.50(s, 2H), 4.18 (m, 1H), 3.18 (m,2H),



acid (S)-piperidin-3- 2,78 (m, 211),1,89-1.42 (m, 4H),
!amide  126 5-(2,3-Difluoro-phenyl)-3- 381 9,89 (s,
1H), 9.02 (brs, 2H), 8.35 (s, 1H), 8.20(d, 1H),
reido-thiophene-2- 7.7.68-7.20(m, 3H), 6.68(brs, 1H),
4.15 (m, II-1), 3.18  carboxylic acid (S)- (m,2H),
2.80 (m, 21-I), 1.89-1.50 (m, 4H), iperidin-3-ylamide
I27 5-(3-Chloro-4-fluoro- 397 1.55 - 1.74 (m, 2 H)
1.80 - 1.98 (m, 211) 2.76 - 2.97 (m, 2
henyl)-3-ureido- H) 3.18 - 3.33 (m, 2 11) 3.99 - 4.27
(m, I H) 6.53 - 6,89 (m,  hiophene-2-carboxylic 111)
7.52 (t, J=8.85 I-1z, I H) 7.64 (ddd, J=8.62, 4.57,
2.26  acid (S)-piperidin-3- Hz, 1 H) 7.83 (dd, JJ6.97,
2,26 Hz, 111) 8.12 (d, J7.72  ]amide Hz, I H) 8.26 (s,
1 H) 8.75 (s, 211) 9,92 (s, I H) 128
5-(4-Cyanomethyl-phenyl)- 398 1.06 - 1.97 (in, 6 H)
3.00 - 3.35 (in, 4 H) 4.10 (s, 2 H) 4.23
3-ureido-thiophene-2- - 4.41 (m, 111) 7.46 (d, 2 H)
7.67 (d, J=829I-1z, 2 H) 7.81  arboxylic acid
(S)-azepan- (1, 1 H) 8,07 (d, 1 H) 8.27 (s, 1 H) 8.69
(s, I H) 3-ylamide  129 5-(2,4-Difluoro-phenyl)-3- 381
9.89 (s, IH), 8.90(brs, 2H), 8.32 (s, 1I-I), 8.17(d,
1H),  eido-thiophene-2- 1.78(q, J R), 7.48 (t, 1H),
7.22(1, 1H), 6.68(brs, 1H), 4.18 carboxylic acid (S)-
(m, IH), 3.18 (m,2H), 2.78 (m, 2H), 1.89-1.42 (m,
41I),  iperidin-3-ylamide WO 20051066163
PCT/GB2004/005400  -91 )ux. Compound Name MS ~H NMR
(300 MHz; ds-pMSO; S ppm) unless otherwise  No, noted
5-(3-Piperaziu-l443 1.45 - 1.67 m, 2 H) 1.71 - 1.91
(m, 2 II) 2.64 - 3.01 (m, 2  phenyl)-3-ureidI) 3.06 -
3.35 (m, 2 F1) 3.70 - 4.69 (m, 5 H) 7.02 - 7.I4 (m,
thiophene-2-caI H) 7.20 - 7.78 (m, 5 H) 8.05 (d, J7.72
Hz, 1 H) acid (S)-piperidin-3- Iamide T1315  131
5-[4-(2-Dimethylamino- 459 9.96 (s, 111), 9.05 (brs,
2H), 8.91 (t, 114), 8.36 (s, 11-I),  -phenyl]-3- 8.21
(d, IH), 8.02 (d, 2I-I), 7.77 (d, 2H), 6.73 (brs, I
H),  



ureido-[4 -2- .l 8 (m, IH), 3.65 (m, 2H), 3.27 (in,
414), 2.83 (m, 8H),  carboxylic acid (S)- 1.87 (m,
21-1), 1.66 (m, 2H), iperidin-3-ylamide  132
5-(4-Methaxy ethyl- 389 9.89 (s, 1H), 8.88(brs, 2H),
8.20 (s, IH), 8.09(d, 111),  henyl)-3-ureido- 7.50(m,
2H), 7.32(m, 111), 7.28(d, I H), 6.62(brs, IH),
hiophene-2-carboxylic .40(s, 2H),4.18 (m, 111),
3.25(s, 3H), 3,18 (m,2H), 2.78  acid (S)-pipcridin-3-
m, 2I-I),I.89-1.42 (in, 4H). !amide  133 5-(3- 438
9.89 ($,111), 8.82(brs, 214), 8.16(s, 1H), 8.09(d,
111),  Methanesulfmrylarnino- .42(s, 1H), 7,32(m,
21-1), 7.12(d, 1H), 6.62(brs, 114), 4.18
henyl)-3-ureido- (m, IH), 3.18 (m,2H), 2.95(s,
3H),2.78 (in, 2H), 1.87- riophene-2-carboxylic 1.42(m,
41-1). acid (8)-piperidin-3- lamide 134
5-(4-Dimethy1carbamoy1- 430 1.14 - 2.16 (m, 6 H) 2.80
- 3.03 (m, 711) 3.12 - 3.58 (m, 2  henyl)-3-ureido- )
4.01 - 4.31 (m, I H) 4.41 - 4.68 (rn, I H) 7.50 (d, 2
H)  thiophene-2-carboxylic 7.69 (d, J=8.29 Hz, 1 1-t)
7.83 (d, 1 H) 8.13 (d, 11-1) 8,32 (s,  acid
(S)-azepan-3-ylamidc 1 I-I) 8.70 (s, 1 H) 135
3-[5-((S)-Piperidin-3- 389 9.89 (s, 1I-1), 9.04(brs,
214), 8.35 (s, I H), 8.12(m 22H),
lcarbamoyl)-4-ureido- 7.82(m, 2H), 7.52(t, 1H),
6.62(brs, 1H), 4.18 (in, IH), 3.18
thiophen-2-yl]-benzoic acid (m,21I), 2.78 (m, 2H),
1.89-1.42 (m, 413), WO 20051066163 PCTIG1120041005400
-92- -Ex. Compound Name MS 1H NMR (300 MHz; d6-DMSO; S
ppm) unless otherwise  No, noted 136
5-(3-Ainino-phenyl)-3- 374 1.19 - 2.06 (m, 6 H) 2.95 -
3.45 (m, 4 H) 4.21 (s, 1 H) 6.53  reido-thiophene-2- -
7.37 (ni, 4 H) 8.01 (s, 114) 8.69 (s, 114) 9.92 (s, 1
H)  carboxylic acid (S)-azepan 3-ylamide  137
5-(3-Acetylamino-phenyl)- 402 10.08(s, 1I-I), 9.89 (s,
1H), 8.88(brs, 2H), 8.20 (s, IH),  



3-urcido-thiophenc-2- 8.09(d, III), 5.04(s, 1H),
7.42(d, 1H), 7.30(t, 111), 7.22(d,  carboxylic acid
(S)- 1H), 6.62(brs, I H), 4.18 (in, 11-1), 3.18
(ni,2H), 2.78 (in,  piperidin-3-ylamide .H), ,2.04(s,
3H)1.89-I.42 (in, 4H). 138 5-(2-pluoro-phenyl)-3- 363
1.47 - 1.75 (m, 1 II) 1.74 - 2.21 (in, 3 H) 2.77 -
3.05 (m, 1  ureido-thiophene-2- H) 3.11 - 3.36 (in, 2
H) 3.79 - 4.58 (m, J---78.93 Hz, 2 H)  carboxylic acid
(S)- 6.69 (s, 1 H) 7.10 (s, 114) 7.22 - 7.57 (m, 3 H)
7.70 - 7.86  iperidin-3-ylamide (in, 114) 7.84 - 8.02
(m, 1 H) 8.15 (d, J-7.54 Hz, 1 H) 8.66  (s, 2 H) 9.95
(s, 11-1) 139 5-[4-(Acetylamino- 416 9.97 (s, 1H),
8.77 (brs, 211), 8.42 (t, 1H), 8.24 -(s,114),
ethyl)-phenyl]-3-ureido- 8.09 (d, 1H), 7,61 (d, 211),
7.33 (d, 2H), 6.68 (brs, 1I-1),  hiophene-2-carboxylic
1.26 (d, 21-1),4.13 (m, 1H), 3.25 (m, 21-1), 2.84 (m,
2H),  acid (S)-piperidin-3- 1,87 (m, 5H), 1.62 (m,
2H). lamide  140 5-[3- 452 9.98 (s, 1 H), 8.84 (brs,
2H), 8,30(s, 1H), 8.14 (d, IH),
(Methanesulfonylamino- 7.66 (d, 21-1),7.55 (d, 114),
7.46 (t, IH), 738 (d, 111), 6.70
methyl)-phenyl]-3-ureido- (brs, 214), 4.23 (d, 2H),
4.15 (d, 1H), 3.19 (m, 214), 2.91
hiophene-2-carboxylic (s,3H), 2.85 (d, 2H), 1.87 (in,
2I-1), 1.63 (in, 2II). acid (S)-piperidin-3- lamide WO
20051066163 PCTIGB20041005400  -93 Ex. Compound Name
MS 111 NMR (300 MHz; dG-iMSO; 8 ppin) unless otherwise
No. noted 141 5-[3-(Acetylamino- 416 9.98 (s, IH),
8.97 (brs, 2H), 8.47 (t, 1H), 8.13 (d, 1H),
methyl)-phenyl]-3-ureido- 7.53 (d, 21-1),7.43 (t,
ltd), 7.30 (d, 1I-I), 6.64 (brs,.1H),
iophene-2-carboxylic 1.29 (d, 21-1), 4.14 (1n, 1H),
3.27 (m, 2H), 2.84 (m,3H),  acid (S)-piperidin-3- 1.89
(s, 3H), 1.87 (in, 211), 1.63 (m, 21-1). ]amide  142
5-[4- 452 9.97 (s, IH), 8.80 (brs, 211), 8.26 (s, 1H),
8.10 (d, 11-1),  (Methanesulfonylamino- 7.62 (d, 3H),
7.46 (d, 2H), 6.71 (brs, 2I-1), 4.20 (1n, 3H),
ncthyl)-phenyl]-3-ureido- 3.17 (m, 2H), 2.91 (s,3H),
2.82 (d, 211), 1.87 (in, 211), 1.62  



thiophene-2-carboxylic (in, 2H). acid (S)-piperidin-3-
1amide 143 5-(3-Methoxy-phenyl)-3- 3 55 9.89 (s, 1H),
8.92 (brs, 2H), 8.15 (s, 111), 8.04(d, 113), 7.28
reido-thiopbene-2- d, 1H), 7.20 (d, 111), 7.02(s,
111), 6.89(t, 1I4), 6.62(brs,  carboxylic acid (S)-
11-I), 4.12 (in, 111), 3.82(s, 38), 3.18 (m,2H), 2.75
(m, 21-1),  piperidin-3-ylafnide 1.89-1.42 (in, 411).
144 5-[3-(3-Amino-pyrrolidin 443 1.42 - 2.23 (m, 11 H)
2.62 - 328 (m, 10 H) 3.28 - 3.83 (1n,
1-ylmethyl)-phenyl]-3- 10 H) 4,02 - 4,24 (in, 2 II)
4.38 (s, 3 H) 7.21 - 7.71 (1n, 4  reido-thiopbcne-2-
H) 7.75 - 7.93 (in, 2 H) 7.97 - 8.50 (m, 8 H) 9.90 (s,
11-1)  carboxylic acid (S)- 10.64 (s, 1 H)
piperidin-3-ylamide  145 5-[4-(Propane-2-sulfonyl)-
451 9.94 (s, IH), 8.71 (brs, 2II), 8.44 (s, IH), 8.22
(d, 1H),  2teeny]]-3-ureido- 7.93 (s, 314), 7.71 (s,
21-1), 6.72 (brs, 1H), 4.14 (m, 113),
thiophene-2-carboxylic 3.70 (m,1H), 3.17 (m, 2H), 2.87
(m, 2I3), 1,89 (m, 211),  acid (8)-piperidin-3- 1.66
(m, 2H), 1.20 (d, 61-1). ]amide WO 2005/066163
PCT/G1320041005400  -94 Ex. Compound Name MS IH NMR
(300 MHz; d,~-DMSO; S ppm) unless otherwise  No. noted
146 5-(2-Chloro-phenyl)-3- 379 1.48 - 1.65 (m, 1 H)
1.72 - 2.04 (m, 3 H) 2.67 - 2.99 (m, 2
reido-thiophene-2- H) 2.96 - 3.46 (m, 2 11) 3.89 -
4.25 (m, 1 11) 7.03 (s, 1 H)  carboxylic acid (S)-
7.18 (s, I H) 7.33 - 7.47 (in, 2 H) 7.52 - 7.65 (m, 2
H) 8.06  iperidin-3-ylamide d, J-r7.72 Hz, 111) 8.16
(s, 1 H) 8.44 - 8.70 (in, 214) 8.83 - 9.16 (ni, 1 H)
9.88 (s, 1 H) 147 5-(4-Isobutyl-phenyl)-3- 401 0.80
(s, 3 H) 0.82 (s, 3 H) 1.08 - 1.33 (m, 3 H) 1.45 -
1.70  ureido-thiophene-2- (nr, I H) 1.68 -1.91 (in, 2
H) 2.69 - 2.88 (m, 2 H) 3.08 - carboxylic acid (S)-
3.29 (m, 2 H) 4.03 - 4.12 (m, 2 H) 7.20 (d, J=7.91 Hz,
2 H)  iperidin-3-ylamide 7.49 (d, J=8.10 Hz, 2 H) 7.57
- 7.68 (m, 11-1) 8.00 (d, =7.72 Hz, I H) 8.16 (s, 1 H)



148 5-(3-Phenyl-isoxazol-5-yl)- 412 1.53 - 1.81 (nr, 2
H) 1.81 _ 1.92 (in, 2 H) 2.72 - 2.98 (m, 2
3-ureido-thiophene-2- ) 3.24 - 3.54 (m, 2 H) 4.16 -
4.44 (m, 11-1) 7.48 - 7.59 (in,  carboxylic acid (S)-
3 H) 7.72 - 7.72 (m, 11-1) 7.82 - 8.05 (m, 2 H) 8.42
(d,  iperidin-3-ylamide =7.54 llz, 111) 8.48 (s, 1 H)
9.24 (s, 2 H) 149 5-(3-Hydroxymethyl- 389 1.05 - 2.00
(m, 6 H) 3.10 - 3.39 (in, 4 H) 4.19 (s, 2 H) 4.33
phenyl)-3-ureido- - 4.41 (in, I H) 7.50 (d, 2 F1) 7.60
(d, 2 H) 7.81 (d,1 1-1)  thiophene-2-carboxylic 8.07
(d, 111) 8.27 (s, I H) 8.69 (s, 1 H) and
(S)-azepan-3-ylamide 150 5-(4-Dinrethylamino- 388 9.92
(s, 1I-I), 8.92(brs, 211), 8.01(s, 11-I), 7.88(d, 1H),
phenyl)-3-ureido- 7.39(d, 21-1),6.72 (d, 2H),
6.62(brs, 1H), 4.18 (m, 1H),  thiophene-2-carboxylic
3.18 (rn,211), 2.90(s, 6H),2.78 (m, 2H),1.87-1,42(m,
411).  acid (S)-piperidin-3 lamide  151
5-(4-Dimethylamino- 402 1.32 - 2.03 (m, 6 FI) 2.39 (s,
611) 2.93 - 3.17 (m, 3 H) 3.78  phenyl)-3-ureido- -
4.34 (m, 2 H) 6.97 - 7.50 (m, 5 I-1) 837 (s, 111)
thiophene -2 -c arb o xy l i c acid
(S)-azepan-3-ylamide WO 2005/066 1 6 3
PC1`IG820041005400  -95 Ex. Compound Name MS 'H NMR
(300 MHz; d6-DMSO; S ppm) unless otherlvise'  No.
noted 2 -[4-(4-Methyl 15 -piperidine- 470 9.97 (s,
1H), 8.88 (brs, 2H), 8.32 (s, 1H), 8.19 (d,
1-carbonyl)-phenyl)-3- 7.68 (d, 2H), 7.49 (d, 2H),
6.70 (brs, 111), 4.44 (n, 111),  ureido-thiophene-2-
.15 (m, 1H), 3.50-2.98 (m, 6H), 2.82 (m, 2H), 1.87 (m,
arboxylic acid (S)- H), 1.66 (m, 41-1), 1.10 (m, 2H),
0.92 (d, 3H). iperidin-3-ylamide  153
5-(3-Carbamoyl-phenyl)-3- 402 1.40 - 1.87 (m, 6 H)
3.00 - 3.40 (m, 4 H) 4.12 - 4,30 (in, 1
reido-thiophene-2- H) 6.51 - 6.75 (m, 1 H) 7.39 - 7.56
(m, 2 H) 7.68 (d, J=8.10  carboxylic acid (S)-azepan-
Hz, I H) 7.80 (d,.J 7.72 Hz, 11-1) 8.03 (d, J=7.54
Hz,. 1I1)  3-ylamide 8.09 - 8.18 (m, I H) 8.63 (s, 1
Fl) 



154 S-(3,4-Dichloro-phenyl)-3- 414 9.82 (s, 114), 9.12
(s, 1H), 8.98(brs, 1I4), 8.22 (s, 1H),
ureido-thiophene-2- 9.17(d, 1H), 7.78(s, 114), 7.70
(d, 114), 7.50(s, 1H),  carboxylic acid (S)- 6.62(brs,
IH), 4.18 (in, 111), 3.18 (nr,2H), 2.78 (m, 2H),
iperidin-3-ylamide 1.89-1.42 (m, 4H). 155
5-(2,4-Dimethoxy-phenyl)- 405 9.89 (s, 1 H), 8.98
(brs, 2H), 8.15 (s, 1I4), 7.90(d, 11-1), 7.52
3-ureido-thiophene-2_ (d, 11-1), 6.62 (s, III),
6.58(d, IH), 6,50(brs, IH), 4.08 On,  carboxylic acid
(S)- 1H), 3.82(s, 3H), 3.73(s, 3H), 3.18 (m,21-1),
2.75 (m, 2H),  piperidin-3-ylamide 1.89-1.42 (in,
41-I). 156 5-(2,3,4-Trimethoxy- 44-9-1.47 - 2.02 (in,
6 H) 3.06 - 3.34 (in, 414) 3.80 (s, 3 H) 3.83
phenyl)-3-ureido- - 3.85 (m, 61-1) 4.17 - 4.35 (m, 1
H) 6.94 (d, 1=8,67 Hz, 2  thiophene-2-carboxylic )
7.40 (d, .1T8.85 iHz, 21-1) 7,97 (d, I H) 8.25 (s, 1
H) 8.68  acid (S)-azepan-3-ylamide (s, 11-1) 157
5-(3-Pyrrolidin-1-yl- 414 9.97 (s, IH), 9.18(brs,
21-1), 8.18 (s, 1H), 8.09(d, 111),  phenyl)-3-ureido-
7,20(t, 1H), 6.97(d, IH), 6.69(s, 111), 6.60(d, IH),
4,18 (m,  1iophenc-2-carboxylic 1H), 3.18 (m,6H), 2.78
(m,2H), 1.89-1.42 (m, 8H). acid (S)-piperidin-3- lami
de WO 2005/066 163 PCT/G82004/005400  -96 Compound
Name MS 111 NMR (300 MHz; d6-)[)MSO; S ppm) unless
otherwise  No. noted 158 5-(2,3,4-Trimethoxy- 435 9.89
(s, 114), 9.32 (brs, 2II), 8.20 (s, IH), 8.02(d,
11-I),  phenyl)-3-ureido- 7.38(d, 1I-I), 6.88(d, 1H),
6.62(brs, 11-1), 4.12 (in, 11-1),
tbiophene-2-carboxylic .80(s, 61-I), 3.78(s, 3H), 3.18
(m,2H), 2.75 (m, 2H), 1.89- acid (S)-piperidin-3- 1.42
(in, 4H). ylamide  159 5-(3-Acetylamine-phenyl)- 416
1.30 - 1.85 (in, 6 H) 2.99 - 3.42 (m, 4 H) 4.04 - 4.33
(m, 1  3-ureido-thiophene-2- H) 6.51 - 6.75 (in, 1 H)
7.39 - 7.56 (m, 2 H) 7.71 (d, J 8. 10  carboxylic acid
(S)-azepan- Hz, 1 H) 7.83 (d, J=7.72 Hz, I H) 8.03 (d,
J7.54 Hz, 11-1)  3-ylamide 8.09 - 8.18 (m, 1 H) 8.63
(s, 111) 160 5-(3,5-Difluoro-phenyl)-3- 381 9.89 (s,
11-1), 9.19(brs, 2H), 8.32 (s, 1H), 8.30(d, 1H),  



eido-thiophene-2- 1.28(ni, 31-1), 6.62(bis, 1H), 4.18
(in, Ill), 3.18 (m,2H),  carboxylic acid (S)- 2.78
(in, 211), 1.89-1.42 (m, 4H). piperidin-3-ylamide  161
5-(4-tent-Butyl-phenyl)-3- 414 1.26-1.33 (in, 6 H)
1.36 - 1.38 (in, 3 H) 1.44 - 2.07 (m, 6
ureido-thiophene-2- H) 2.98 - 3.34 (in, 2 H) 3.47 -
3.72 (in, 1 H) 4.19 - 4.31 (m,  carboxylic acid
(S)-azepan- 1 H) 4,32 - 4.51 (m, I H) 7.76 (s, 1 H)
7.83 - 7.89 (in, 1 H)  3-ylamide 7.91 (s, 114) 162
5-(lH-Indol-2-yl)-3-ureido- 398 1.24 - 2.31 (m, 6 H)
2.84 - 4.29 (in, 4 H) 4,39 - 4.81 (in, 1
thiophene-2-carboxylic ) 7.30 (s, 2 H) 7.42 (s, 11-1)
7.52 (d, 1 FI) 7.68 (d, I H)  acid
(S)-azepan-3-ylamide 7.88 - 7.99 On, 2 H) 8.18 (d, I
H) 8.26 (s, I H) 163 5-(3-Chloro-phenyl)-3- 394 1.24 -
2.02 (m, 6 H) 3.59 (s, 4 H) 3.79 - 3.97 (m, I H) 7.42
ureido-thiophene-2- - 7.53 (m, 2 H) 7.60 (d, J=8.48
Hz, I H) 7.68 (d, J=8.48  carboxylic acid (S)-azepan-
Hz, 2 H) 7.92 - 7.98 (in, 111) 8.06 (s, 1 H) 3-ylamide
164 5-(2,5-Dimethoxy-phenyl)- 405 9.89 (s, 1H),
8.92(brs, 2H), 8.28 (s, 1H), 8.01(d, IH),7.12
3-ureido-tbiophene-2- in, 211), 6.98(d, 1H), 6.62(brs,
111), 4.12 (in, IH), 3.85(s,  carboxylic acid (S)-
31-1), 3.73(s, 3H), 3.22 (m,2H), 2.82 (in, 2H),
1.959-1.56  iperidin-3-ylamide m, 414). WO 20051066163
PCT/GB20041005400  -97 Ex. Compound Name MS 'H NMtt
(300 MHz; d6-DMSO; S ppm) unless otherwise  No. noted
165 5-(3,5-Difluoro-phenyl)-3- 395 1.12 - 2,03 (m,
611) 2.72 - 3.19 (m, 311) 3.57 - 3.86 (m, 1
reido-thiophcne-2- H) 4.20 - 4.71 (m, 11:1) 7.10 -
7.25 (in, 4 H) 7.53 (d, J=7.00  carboxylic acid
(S)-azepan- Hz, I H) 3-ylamide  166
5-(3-Tluoro-phenyI)-3- 361.1 1.46 - 1.48 (m, 2 H) 1.88
- 1.90 (m, 211) 2.74 - 2.76 (m, 2  reido-thiophene-2-
H) 3.16 - 3.18 (m, 2 H) 4.04 - 4.07 (m, 111) 6.58 -
6.61 (br  carboxylic acid (R)- , I H) 7.18 - 7.18 (m,
1 H) 7.33 - 7.34 (m, 3 H) 8,09 (d, 1
piperidin-3-ylamide 1) 8.27 (s, I H) 8.87 - 8.89 (m, 2
H) 9.83 (s, I II). 167 5-Benzofuran-2-y1-3- 385 1.44 -
1.70 (m, 1 H) 1.72 - 1.98 (in, 2 H) 2.72 - 2.93 (m, 2



reido-thiophcne-2- H) 3.10 - 3.22 (m, 2 H) 3.79 - 4.33
(m, I H) 6.67 (s, 1 H)  carboxylic acid (S)- 7.33 -
7.38 (in, 11-1) 7.70 - 7.74 (m, 11-1) 7.80 - 7.86 (m,
1  iperidin-3-ylamide H) 7.93 (s, I H) 8.09 (d, J=7.54
Hz, 11-1) 8.21 (s, I H) 8.37  -8.73(m,211)9.67-10.06
(m, 111) 168 5-(5-Fluoro-2-methoxy- 407 1.40 - 1.99
(m, 6 H) 2.89 - 3.26 (n7., 3 H) 3.64 - 3.83 (m, 1
phenyl)-3-ureido- H) 3.94 (s, 3 11) 4.44 - 4.79 (m, I
I-I) 7,11 - 7.31 (m, 3 H)  hiophene-2-carboxylic 7.36
- 7.51 (m, 2 H) 7.92 (d, J=2.83 1-Iz, 1 H) 8.35 (s, I
H)  acid (S)-azepan-3-ylamide 169
5-(2-Cyano-phenyl)-3- 370 9.89 (s, I H), 9.19(brs,
2H), 8.10 (d, 1H), 7.99(s, 1H),  reido-thiophene-2-
7.88(s, iH), 7.50(m, 3H), 6.62(brs, 1H), 4.18 (m, 1H),
3.18  carboxylic acid (S)- (m,2H), 2.78 (m,
211),1.89-L42 (m, 411).  piperidin-3-ylamidc 170
5-[(E)-2-(4-Chloro- 405 1.40 - 1.52 (m, 2 H) 1.64 -
1.88 (m, 2 H) 2,65 - 2.90 (in, 2
phenyl)-vinyl]-3-ureido- H) 3.10 - 3.36 (m, 2 H) 3.88
- 4.10 (in, 1 H) 6.99 (d, I H)  hiophene-2-carboxylic
7.19 (d, 11-1) 7.35 (s, I H) 7.65 (d, 2 H) 7.93 (d, 2
H) 7,98  acid (S)-piperidin-3- (s, 111) 8.61 (s, 2 H)
9.86 (s, 1 H) la=de WO 20051066163 PCTIGB20041005400
-98 1;x. Compound Name MS ili NMR (300 MHz; d-DMSO; S
ppm) unless otherwise  No. noted 171
5-((E)-Styryl)-3-ureido- 371 1.46 - 1.64 (m, 2 H) 1.67
- 1.94 (m, 2 2.60 - 2.90 (m, 2  thiophene-2-carboxylic
H) 3.11 - 3.34 (m, 2 H) 3.85 - 4.18 (m, I H) 6.94 (d,
acid (S)-piperidin-3- J 16.20 liz, 111) 7.20 - 7.28
(m, 111) 7.31 (d, T 5.84 Hz,  lamide 2 H) 7.45 (d,
J=16.20 Hz, I H) 7.55 (d, J=7.35 Hz, 2 H)  7.94 (d,
J=7.54 Hz, 1 H) 7.98 (s, I H) 8.61 (s, 211) 9.86 (s,
]H) 172 5-(1H-Pyrro1-2-y1)-2- 348 11.18 (s, IFI),
10.77 (s, Ili), 8.81 (br s, 2H), 8.06 (d, IH),
reido-thiophene-3- 7.30 (s, 11.1), 6.98 (br s, 214),
6.74 (s, 111), 6.20 (s, Ili), 6.07  carboxylic acid
(8)-azepan- (dd, 11-1), 4.27 (m, IH), 3.34 (in, 1H),
3.I8 (in, 311), 1.98  3-ylamide (in, IH), 1.80
(in,4H), 1.58 (m, IH) 



173 5-Phenyl-3-ureido- 345 10.02 (s, 111), 9.39 (brs,
2H), 8.25 (s, IH), 8.I8(d, III), 7.6
chiophene-2-carboxylic (d, 214), 7.58-7.31 (m, 311),
4.19 (m, IH), 3.34-3.12 acid (S)-piperidin-3- (m,2H),
2.83 (m, 21-1),1.90-1.31 (in, 414),  lamide Example
174  3-Ureido-thiophene-2-carboxylic acid
(S)-azepan-3-ylamide 5
methyl3-l(aminocarbonyllaminolthiophene-2-carboxylate.
A stirred solution of methyl 3-
({[(triehlo+oaeetyl)amino]carbonyl)amino)thiophene-2-c
arboxylate [prepared as in Example 13]  (2.Og, 5.8
uunol) in anhydrous methanol (30 mL) was purged with
dry ammonia for 20 mins,  After stirring for extra 10
mins at it, precipitation was observed and the product
was isolated by  filtration (100% yield). LC/MS (ES,
M+H=201). 10 fert-butyl 3 -3- 3- aminocarbon l amino
-2-thien 1 carbon i amino ale ane-l- carboxylate. To a
solution of methyl
3-[(aininocarbonyl)ainino]thiophene-2-carboxylate (500
ing, 2.5 mmol) in anhydrous THE (20 inL) was added via
cannula a solution of [Me3A1 and rert- butyl
(38)-3-aminoazepane-l-carboxylate] in THE (preformed
by the careful addition of Me3A1 WO 2005/06 6 16 3
PCT/CB2 0 0 4 /110 5 4 011  -99 (2.OM in hexanes, 5.0
mL, 10 mmol) to a solution of and tent-butyl
(3S)-3-aminoazepane-l- earboxylate (2.14g, 10 mmol) in
10 mL of THE at 0C and subsequently stirring at rt for
10  rains). The resulting yellow solution was stirred
at it 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 EtOAc 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%-95% H201McCN)  gave 62% of
the title compound as an off white solid. LC/MS (ES,
M+H=383). 10 3-Ureido-thi(c)hene-2-carbox lic acid S
-aze au-3- ]amide. A solution of tent-butyl (3S)-3-
[({3-[(aminocarbonyl)amino]-2-thienyl}carbonyl)amino]a
zepane-l-carboxylate (100 mg, 0.26  mmol) in 4.ON HCl
in 1,4-dioxane (10 mL) was stirred for 30 rains at it.
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. (1I NMR 



15 (d6-DMSO, 1.30 - 2.00 (in, 6 H) 2.89 - 3.24 (m, 4
H) 3.99 - 4.20 (m, 1 H) 6.92 (d, 111) 7.38 (d,l  H)).
LC/MS (ES, M+H=283). Example 175 5-Phen
1-3-nreido-thin hene-2-carbox lic acid S -aze an-3-
]amide 20 meth yl
5-phenyl-3-((I(trichlaroacetyl)aminolcarbonyl}amino)th
iophene-2-carboxylate. To  a stirred solution of
methyl 3-amino-5-phenylthiopbene-2-catboxylate (1.9 g,
8.0 mmol) in  anhydrous TT-1P (16 mL) was added
trichloroacetyl isocyanate (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 further purification.  LC/MS (ES,
M+1-I=421). 5-Plteuyl-3-nreido-thiophene-2-carboxylic
acid (S)"azenan-3-ylamide. To a solution of  methyl
5-plienyl-3-({[(trichloroacetyl)amino]carbonyl}
amino)thiophene-2-carboxylate (200 mg,  30 0.46 nunol)
in anhydrous TI-IF (2.0 mL) was added via eannula a
solution of [Me3AI and (33) WO 20051066163
PCT/C02004/005400  -100 azepan-3-amine] in TI-117
(preformed by the careful addition of Me3AI (2.OM in
hexanes, 1.65  mL,, 2.30 mtnol) to a solution of
(35')-azepan.-3-amine (262 rug, 2.30 nnnol) in 2.0 mL
of THE at  0C and subsequently stirring at it for 10
rains). The resulting yellow solution was stirred at
it for  10 h. The reaction mixture was cooled to 0C
and a 10% aqueous solution of Rochello's salt was 5
added slowly to quench the reaction. The mixture was
partitioned between EtOAe and F120, the  aqueous layer
was extracted with EtOAc (3x) and the combined organic
extracts were washed  with 1420, brine and dried
(MgSO4). Evaporation gave a pale yellow solid.
Purification by  Gilson (5%-95% H20/MeCN) gave (50%)
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 I4CI in 1, 10
4-dioxane (10 nil.) and stirring for 30 mins at it.
The cloudy solution was diluted with dry.  methanol
and the solvents were removed under vacuum. The
residue was dissolved in I120 and  placed in a
lyophilizer to yield the title compound as white
solid. 'H NMR (300 MHz, DMSO-d6)  S ppm 1.23 - 2.00
(m, 6 H) 3.48-3.60 (m, 4 H) 3.74-3.79 (in, 111) 7.40 -
7.53 (in, 211) 7.82 - 7.95  (in, 4H); LCIMS (ES,
M+H=359). 15 



Example 176
5.-.(4-Chloro-phenyl)-3-nreido-thiopbene-2-carboxylic
acid (S)-piperidin-3-ytamide  methyl
5-(4-chlorophenyl)-34(f (trichloroacetypaminolcabonvi}
amino)thicphene-2 20 carboxvlate. To a stirred
solution of methyl
3-amino-5-(4-chlorophenyl)thiophene-2- carboxylate
(3.8 g, 14.3 mmol) in anhydrous THE (28 mL) was added
trichloroacetyl isocyanate  (1.7 mL, 143 mL) slowly
over a period of 5 min. After the addition was
complete, a precipitate  formed and the reaction
stirred for an additional Ih. 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 flntlrer purification LCIMS (ES,
M+H=456).
methyl3-kaminocarbonyl)aminol-S-(4-chlorophenyl)thioph
ene-2-carboxvlate. A stirred  solution of methyl
5-(4-chlorophenyl)-3-({[(triohloroacetyl)amino]carbony
l} amino)thiophene-2- carboxylate (6.2g, 14.3 mmol) in
anhydrous methanol (30 mL) was purged with dry ammonia
for WO 2005/066163 PCT/G132004/005400  -101 20 mins.
After stirring for extra 10 mins at rt, precipitation
was observed and the product was  isolated by
filtration (100% yield)- LC/MS (ES, M+H=311).
tort-butyl (3S)-3-(fl3-l(aminocarbonyl)amino]-5,
(4-cliloronhenyl)-2 5 thlen 1 carbon 1 amino i eridine
l-earbox late. To a solution of methyl 3-
[(amirrocarbonyl)amino]-5-(4-ehlorophenyl)thiophene-2-
carboxylate (1.0 g, 3.2 mmol) in  anhydrous THE (20
niL) was added via cannula a solution of [Me3AI and
left-butyl (3S)-3- aminopiperidine-l-carboxylatej in
THE (prefonned by the careful addition of Me3Al (2.0M
in  hexanes, 10 mL, 20 mmol) to a solution of
tert-butyl (3,S)-3-aminopiperidine-l-carboxylate 10
(1.94g, 9.7 minol) in 10 mL of THE at 0C 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 0`C and a  10%
aqueous solution of Rocheile's salt was added slowly
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 H2O, brine and dried (MgSO4).
Evaporation 15 gave a pale yellow solid. Purification
by Gilson (5%-95% 1420/MeCN) gave the title compound
as a white solid. LC/MS (ES, M-1-H-479).
5-(4-Chloro-phenyl)-3-ureldo-thiophene-2--carboxylic
acid (S)-piperidin _3-vlamide. A  solution of
tert-butyl
(3S)-3-({[3-[(aminocarbonyl)amino]-5-(4-chlorophenyl)-
2 



20 tbienyl]carbonyl}amino)piperidine-l-carboxylate
(300 ing, 0.6 mrnol) in 4.014 HC1 in 1, 4- dioxane (5
mL) was stirred for 30 mins 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  lyophilizer to yield the title
compound as white solid. 3I-I NMR (300 MHz, DMSO-d6) S
ppm  1.48-1.69 (m,211)1.71-1.88(m,2H)2.59-2.89 (m,
211) 3.88- 4.09(ni,211)7.46(d,J=8.10 25 Hz, 2 H) 7.64
(d, J=8.29 Hz, 2 H) 8.24 (s, 1 H) 9.04 (d, J=7.72
I-Iz, 114) 9.17 (s, 11-1) 9.23 - 9.38  (m, 2 H); LC!MS
(ES, M+H=379). WO 2005/066163 PCTIG112004/005400  -
102 Example 177
5-13enzvl-2-ureido-thioohene-3-earboxylioacid
(S)-azenan-3-vlamide methyl 5-bettz l-2- triehloroaeet
I amino carbon 1 amino thlo here-3-carbox late. To a
5 stirred solution of methyl
2-amino-5-benzylthiophene-3-carboxylate (1.0 g, 4.0
mmol) in  anhydrous THE (10 mL) was added
trichloroacetyl isocyanate (0.5 mL, 4.0 mmol) slowly
over a  period of 5 min. After the addition was
complete, a precipitate formed and the reaction
stirred for  an additional 1 h. 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 stop without any Amber purification. 10 LC/MS
(ES, M4-H=435).
5-Benzyl-2-ureido-thioohene-3-catboxvlie acid
(S)-azenan-3-ylasn.ide. To a solution of  methyl 5-ben
zyl-2-({[(trichloroacetyl)amino}carbonyl}
arnino)thiophene-3-carboxylatc (1.5 g, 3.5  mmol) in
anhydrous THE (8.0 ntL) was added via cannula a
solution of [Me3AI and (38)-azepan 15 3-amine] in TEIF
(preformed by the careful addition of Me3Al (2.OM in
hexanes, 3.6 mL, 7.1  mmol) to a solution of
(38)-azepan-3-amine (808 mg, 7.1 3nmol) in 8,0 mL of
TB F at 0C and  subsequently stirring at rt for 10
3nins). The resulting yellow solution was stirred at
rt for 10 h.  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 EtOAc and H2O, the 20 aqueous
layer was extracted with EtOAc (3x) and the combined
organic extracts were washed  with H2O, brine and
dried (MgSO4), Evaporation gave a pale yellow solid,
Purification by  Gilson (5%-95% 1320/MeCN) 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 I-ICC in 1,
4-dioxane (10  mL) and stirring for 30 mins 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. 'H NMR (300 MHz,
DMSO-d6) S ppm
0.90-1.89(m,6H)2.90-3.65(m,4H)3.76-3.87
(m,1H)6,54(s,2H)7.14-7.41 (m,6H);  LC/MS (ES,
M+H=473). WO 20051066163 PCT/C02004/005400  -103
Example 178 2-1(aminocarbony1)amino] N
1(3R)-1-azabicyclo12.2.2ioet-3-vl]-S-nllenvlthiophene-
3- carboxamide  5 methyl
2-1(aminocarbonyl)aminol-5-plienylthit)phene-3-carboxy
late. A stirred solution of methyl
5-phenyl-2-({[(trichloroacetyl)amino]carbonyl}amino)th
iophene-3- carboxylate (63.44 g, 150 mmol) in
anhydrous methanol (300 mL) was purged with dry
ammonia  for 20 rains, After stirring for 2 h at rt,
precipitation was observed and the product was
isolated  by filtration (65 g). 'H NMR (400 MHz,
DMSO-d6) S ppm 3.84 (s, 3 H) 7.15 (bs, 111), 7.26 (t,
1  10 H) 7.38 (t, 2 H) 7.43 (s, I H), 7.6(d, 2h),
10,14 (s, 11-1). LC/MS (ES, M+H=277). 2-[(am hto ca rb
o nv l)am in o I IV-](3R)-1 a za b ieyelo
]2.2.21oct-3-yll-5-phen vltb iophene-3- carboxamide.
To a solution of
methyl2-[(aminocarbonyl)aminol-5-phenylthiophene-3-
carboxylate (1.37 g, 5 mmol) in anhydrous TL1E (15 mL)
was added via cannula a solution of 15 [Me3AI and
(3R)-quinuolidin-3-amine] in THE (preformed by the
careful addition of Me3AI  (2.OM in hexanes, 5 mL, 10
mmol) to a solution of (3R)-quinuclidin-3-amine (1.0
g, 5 mmol) in  10 mL of THE at 0C and subsequently
stirring at it for 10 muss). The resulting yellow
solution  was stirred at rt for 10 b. 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 20 EtOAc
and H20, the aqueous layer was extracted with EtOAc
(3x) and the combined organic  extracts were washed
with FI2O, 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, 1H NMR (300 MHz, DMSO-d6) 8 ppm 1.60 -
1.74 (m, 1 H) 1.75 - 1.94 (m, 2 H) 1.96 - 2,11 (m,
114) 2.11 - 2.25 (in, I H) 2.90 - 3,35 (m, 4 I-1)
3.61(t, J =11.49 Hz, I H) 4.10 - 4.45 (m, 25 1 H) 6.96
(s, I H) 7.19 (t, J=7.35 Hz, I H) 7.33 (t, J=7.63 Hz,
2 1-1) 7.50 (cl, J=7.35 Hz, 2 H) 7,79  (s, 1 H) 8.19
(d, J=5.65 Hz, 11-1); LC/MS (ES, M+H=371). WO
2005/066163 PCT/GB2004/005400  



104 The following examples 179-212 are synthesized in
an analogous manner to that of  Example 15 using the
appropriate starting materials. MS is M+I-I unless
noted. Ex. Compound Name tNIS 'H NMR (300 MHz;
d6-DMSO; S ppm) unless  No, otherwise noted 179
5-Phenyl-2-ureido-thiophene- 305 11.0 (s, 111), 7.8
(d, 1FI), 7,6(t, 21-1), 7.4 (tn, 3H), 7.25
3-carboxylic acid (2-amino- (in, 2H), 7.0(s, 111),
2.9(t, 211), 2.0(t, 111), 1.8(t, 214)  ethyl)-amide
180 5-Phenyl-2-ureido-thiophene- 359 CDCb; 11.37 (br
s, 1H), 7.56 (d, 211), 7.35 (t, 2I3),  3-carboxylic
acid (R)-azepan- 7.24 (in, IH), 7.14 (s, IH), 7.04 (d,
1H), 5.27 (br s,  3-ylamide 2H), 4.19 (m, 1H), 2.97
(m, 3H), 2.84 (in, I H), 1.78  (m, 5H), 1.56 (m, IH)
181 5-Phenyl-2-ureido-thiophene- 359 10.00 (s, IR),
8.79(brs,113), 8.42(1, 2H), 7.81(s, 1FI),
3-carboxylic acid ((S)-1- 7.54(d, 2H), 7.39(d, 214,
7.26(t, 1H), 7.01(brs, IH),
iperidin-3-ylmethyl)-amide 3.39-3.10 (in, 4H),
2.82-2.52(m, 21-1), 2.00 (m, III),  1.79(rn, 21),
124(m, 211). 182 5-Phenyl-2-ureido-thiophene- 359 1.41
- 2.04 (m, 4 H) 2.67 - 2.92 (m, 2 H) 3.30 - 3.61
3-carboxylic acid ((R)-1- (m, 3 H) 4.09 - 4.30 (m, 2
H) 7.18 (s, I H) 7.32 - 7.47
piperidin-3-ylmethyl)-amide (m, I H) 7.59 (d, J-7.35
Hz, 2 H) 7.64 - 7.76 (m, 2 H)  183
5-(3,4-Dimethoxy-phenyl)-2- 405 eido-thiophene-3-
carboxylic acid piperidin-4- ylamide 184
5-Phenyl-2-ureido-thiophene- 373 CDCly 11.36 (Ins, I
H), 7.57 (d, 2H), 7.37 (t, 2H),  3-carboxylic acid
((S)-I- 1.27 (in, 1H), 7.23 (m, il-I), 7.12 (s, 111),
5.27 (hr s,  methyl-azepan-3-yl)-amide 21-1), 4.21 (m,
114), 2.84 (m, 2H), 2.64 (m, IH), 2.46 (s, 3FI), 2.43
(m, 111), 1.78 (m, 611), 185
5-Phenyl-2-ureido-thiophene- 374 10.85 (s, IH), 9.40
(br s, IH), 9.21 (br s, 114), 8.43 (d,  carboxylic
acid (5-oxo- 1H), 8.24 (dd, Ili), 7.81 (s, 1H), 7.56
(d, 2H), 7.42 (t,  [1,4]diazepan-6-y1)-amide 211),
7.27 (t, 1H), 7.05 (br s, 2H), 5.01 (t, II-I), 3.58
(m, 11-1), 3.45 (m, 214), 3.34 (in, 2H), 3,05 (an, IH)



WO 20051066163 PCT/GB2004/005400  105 Ex. Compound
Name MS 'H NMR (300 MHz; d6-DMSO; S ppm) unless  No.
otherwise noted 186 5-Phenyl-2-ureido-thiophene- 333
10.9 (s, 111), 10.25 (br s, 11-1), 8.7 (s, 113), 7.9
(s, 1H),  3-carboxylic acid (2- 7.5 (d, 2H), 7.3 (t,
3H), 7.25 (t, 214), 7.0 (s, 2E1), 3.6
dimethylamino-ethyl)-amide (m, 2H), 3.3 (in, 21-1),2.8
(s, 613) 187 5-(3,4-Dimethoxy-phenyl)-2- 419
reido-thiophene-3- arboxylic acid (S)-azepan-3-
ylamudc 188 5-Phenyl-2-ureido-thiophene- 402 1.35 -
2.05 (m, 611) 2,98 - 3,33 (m, 413) 3.42 - 3-85
3-carboxylic acid [(S)-1-(2- (tn, 4 H) 4.00 - 4.62
(in, I H) 7.02 (t, 1=-7.25 Hz, I H)
amino-ethyl)-azepan-3-yi]- 7.16 (t, J=7.35 Hz, 214
7.33 (d, J=7.35HIz, 21-1) 7.98 - amide 8.63 (m, 2 Fl)
10.68 (d, J=6.03 Hz, 114) 11.03 (s, 111)  189
5-(3-Nitro-phenyl)-2-ureido- 390
thiophene-3-carboxylic acid  iperidin-4-ylamide  190
5-Phenyl-2-ureido-thiophene- 359 CDC13; 11.36 (hr s,
111), 7.58 (d, 2H), 7.36 (t, 214), 3-carboxylic acid
((S)-1- 7.26 (m, 2H), 6.78 (br s, 1H), 5.38 (by s,
2H), 4.21 (m,  nethyl-piperidin-3-yi)-amide 1H), 2.84
(m, 2H), 2.64 (m, 11-1), 2.46 (s, 3H), 2.43 (m,  1H),
1.78 (m, 611), 191 5-Phenyl-2-ureido-thiophene- 343
1,52 - 1.78 (in, 2 H) 1.79 - 2.06 (m, 2 H) 2.80 - 3.02
3-carboxylic acid ([Z)- (n, 2 H) 3.07 - 3,24 (m, 11-I)
3.20 - 3.37 (in, 114) 3.94  iperidin-3-ylamide - 4.53
(m, 1 H) 7.03 (s, 11-1) 7.17 - 7.30 (in, 11-1) 7.38
(t, J=7.54 Hz, 21I) 7.55 (d, J=8.10 Hz, 2 I1) 7.96 (s,
I  (1) 8,32 (d, J=7.16 Hz, 11-1) 8.68 - 9.57 (m, 2 H)
10.90 WO 2005/066163 PC37682004/009400  -106 Ex.
Compound Name MS tH NMR (300 MHz; d6-AMSO; S ppm)
un}ess  No. otherwise noted 



192 5-Phenyl-2-ureido-thiophene- 373 11.04 (s, I H),
7.85 (d, 1H), 7.82 (s, 1H), 7.54 (d, 213),
3-carboxylic acid (1-ethyl- 7.39 (t, 2H), 7.24 (t,
1H), 6.98 (br s, 2H), 3.91 (in, IH),
peridin-3-y1)-amide 2.95 (d6,11-1),2,76 (dd, 1I--1),
2.35 (in, 213), 1.82 (m, 3H), 1.71 (m, IH), 1.50, (dt,
1H), 1.3 (dq, 11-1), 0.99 (t,  31i) 193
5-Phenyl-2-ureido-thiophene- 403 1.32 - 2.09 (m, 7 H)
3.15 - 3.48 (m, 6 H) 3.82 (m, 2 H)  3-carboxylic acid
[(S)-1-(2- ,10 - 4-39 (in, I H) 6.97 (s, 2 H) 7.34 (t,
J 7.72 Hz, 2  hydroxy-ethyl)-azepan-3-yl}- H) 7.48 (d,
J=7.35 Hz, 2 H) 7.69 (d, J=6.97 Hz, 114)  amide 8.17
(dd, J=18.56,7.25 Hz, 1 H) 9.57 (s, I H) 10.79 (d,
1=17.71 Iiz, 111) 194 5-Phenyl-2-ureido-thiophene- 361
0,75 - 1.04 (in, 2 H) 1.19 - 1.51 (in, 4 Fl) 2.67 -
2.82  3-carboxylic acid (m, 2 H) 2,88 - 3.00 (m, 2 H)
3.08 - 3.5 L (m, 4 H) 4,07  (morpholin-2-ylmethyl)- -
4.28 (in, 1 H) 7.23 - 7.28 (m, I H) 7.39 (t, J7.44 Hz,
amide 21-I) 7.54 (d, k-77.54 Hz, 2 H) 7.90 (s, 11-1)
8,55 (s, 1  H) 9.61 (s, 213) 10.96 (s, 1 H) 195
5-Phenyl-2-ureido-thiophene- 387 11,04 (s, 1H), 7.83
(s, 11-I), 7.79 (d, Ili), 7.55 (d, 2H),  3-carboxylic
acid ((S)-I- 7.39 (t, 2H), 7.24 (dt, IH), 6.98 (br s,
2H), 4.04 (in,  ethyl-azepan-3-yl)-amide 111), 2.75
(dd, 11-1), 2.61 (in, 3H), 2.53 (m, 2H), 1,84 m,
11--I), 1.69 (m, 3H), 1.54, (in, 21--1), 0.97 (t, 3H)
196 5-(3-Trii1uoromathyl- 413
henyl)-2-ureido-thiophene- 3-carboxylic acid
piperidin-4- lamidc 197 5-Phenyl-2-ureido-thiophene-
359 1.72 - 1.93 (m, 2 H) 3.24 - 3.40 (m, 2 H) 3,65 -
3.81  3-carboxylic acid (piperidin-- (m, 2 H) 4.15 -
4.37 (m, 11-1) 4,61 - 4.80 (m, 11-1) 6.99
2-ylmethyl)-am de 7.12 (zn, 2 H) 7.24 (s, 2 H) 7.53
(d, J=7.00 Hz, 2 H) 7.65 (d, J 7.00 Hz, 2 H) 8.07 (d,
J=9.61 Hz, 1 H) 8.16  (s, 1 H) WO 20051066163
PCTIGB2004/005400  -107 -x. Compound Name MS `H NMR
(300 MHz; d6-DMSO; S ppm) unless  



No. otherwise noted 198 5-Phenyl-2-w'eido-thiophene-
373 02 - 2,19 (m, 11-1) 2.43 - 2.59 (m, 2 H) 2.85 -
3.03  3-carboxylic acid (3-methyl- m, 1 H) 3.21 - 3,41
(in, 1 H) 3.47 - 3.67 (m, I H) 4.21
6-oxo-pipendin-3-yl)-amide - 4.70 (In, I H) 7.40 -
7.53 (m, 1 H) 7.54 - 7.68 (m, 2 H) 7.73 (t, J=7.35 Hz,
2 H) 8.02 (s, 1 H) 8.27 (d,  -7.161:1z,IH) 199
5-(3,4-Dihydroxy-phenyl)-2- 377  ureido-thiophene-3-
carboxylic acid piperidin-4 lamide  200
2-[(aminocarbonyl)arnino]- 371 1.60 - 1.74 (m, 111)
1.75 - 1.94 (m, 2 H) 1.96 - 2.11  [(3R)-1- (m, 1 H)
2.11 - 2.25 (m, 114) 2.90 - 3.35 (m, 4 I3) 3.61
a2abicyclo[2.2.2]oct-3-y1J-5- t, J=11.49 Hz, 1 I-I)
4.10 - 4.45 (m, 1 H) 6,96 (s, I H)  henylthiophene-3-
7.19 (t, J=7.35 Hz, 1 H) 7.33 (t,.. 7.63 Hz, 2 H) 7.50
carboxamide (d, J=7.35 Hz, 2 H) 7,79 (s, I H) 8.19 (d,
J=5.65 Hz, 1  H) 201 4-{[5-(3,4-Dimethoxy- 505
phenyl)-2-ureido-thiophene- 3-carbonyl]-amino}-
iperidlne-l-carboxylic acid  tert-butyl ester
2025-Phenyl-2-ureido-thiophene- 306 d3-MeOD; 7.55 (m,
3H), 7.35 (m, 2H), 7.2 (m, IH) 4.2  3-carboxylic acid
(2- t, 2H) 3.6 (t, 21-1), 1.2 (s, 2H)
ydroxy-ethyl)-amide  203 5-Phenyl-2-ureido-thiophene-
373 1,27 (d, J=12.62 Hz, 1 I-I) 1.44 - 2,17 (m, 5 H)
2.88 - 3-carboxylic acid (2-oxo- 3.47 (m, 2 H) 4.62
(1, 1 H) 7.25 (t, J=7.25 Hz, 1 H)  azepan-3-yl)-amide
7.40 (t, J=7.72 Hz, 21-1) 7.59 (d, J=7.72 Hz, 2 H)
7,84 (d, 11-1) 8.10 (d, J7.16 Hz, 1 H) 11.01 (s, 1 H)
WO 2005/066163 PCT/G820041005400  108 Ex. Compound
Name MS 'H NMR (300 MHz; a6-DMSO; S ppm) unless  



No. otherwise noted 204 [3-((S)-3-Amino-azepane-l- 359
9.71 (s, IN), 8.20 (m, 3H), 7.55 (s, 1H), 7.36 (m,
2H),  carbonyl)-5-phenyl-thiophen- 7.26 (m, 2H), 6.88
or s, 21-I), 3.81 (in, 1H), 3.54 (m,  -yll-urea IH),
3.16 (in, IN), 2.00 (m, 11.1), 1.53 (m, 7H) 205
[3-((R)-3-Amino-azepane-1- 359 CDC13; 7.52 (d,
21-1),7.34 (t, 2H), 7.23 (t, 114), 7.06 (s,
arbonyl)-5-phenyl-thiophen- 11-1), 5.85 (br s, 21-I),
3.83 (d, 1N), 3.65 (br s, 2I1), 3.27  yll-urea (in,
IN), 3.21 (m, 1H), 1.89 (m, 3H), 1.76 (m, 2H), 1.39
(m, 2H) 206 [3-(3-Aminomcthyl- 359 1.09 - 1.36 (in, 1
H) 1.52 - 1.69 (m, 1 H) 1.74 - 1.91
iperidine-1-carbonyl)-5- (m, 1 H) 1,93 - 2.19 (in, I
H) 2.55 - 2.87 (in, 2 H) 2.95
phenyl-thiophen-2-yl]-urea - 3.36 (in, 3 H) 3.55 -
3.60 (m, 2 H) 7.00 (s, 3 H) 7.17 (s, 1 H) 7.27 (d,
J=7.35 Hz, 1 H) 7.34 (s, 1 H) 7.40 (t,  1=7.63 Hz, 2
H) 7.54 (d, J=7.16 Hz, 2 H) 7.82 (s, 1 H)  10.99 (s, 1
H) 207 5-methyl-2-ureido-thiophen- 297 1.38 - 1.97 (m,
6 H) 2.16 - 2.25 (m, 3 H) 2.95 - 3.25  carboxylic acid
(S)-azepan- (m, 2 H) 3.41 (dd, JJ8.19, 3.86 I-Iz, 114)
3.62 (dd,  ylamide 1=9.89, 4.43 Hz, 1 H) 4.10 - 4.44
(m, I H) 7.04 (s, I H) 8.09 (d, J=7.54 Hz, I H) 9.26
(s, 1 H) 9.52 (s, I H)  10.68 (s, 1 H) 208
5-Isopropyl-2-ureido- 326 1.08 (d, 6H) 1.67 - 2,22 (m,
614) 3.10 - 3.40 (m,3 11)  thiophen-3-carboxylic acid
3.88 - 4.43 (in, 3 H) 6.99(s, I H)
(S)-azepan-3-ylamide 209 5-Ethyl-2-ureido-thiophene-
311 1.17 (t, 3 H) 1.48 - 2.16 (m, 6 I1) 2.77 (q, 2
I-1) 3.19 - 3-carboxylic acid (S)-azepan- 3.47 (m, 3
H) 3.94 - 4.46 (in, 2 H) 6.97(s, 1 H); LC/MS
3-ylamide ES, M+HT311). 210
5-Phenyl-3-ureido-thiophene- 361 3.72 (m, 2 H), 3.93
(m, 4 H), 4.49 (in, I H), 7.07 (s, 2  2-carboxylic
acid ), 7.27 (t, I H), 7.41 (t, 21-1), 7.57 (d, 2 H),
7.75 (s, 1  [1,4]oxazepan-6-ylamide Ii), 8,19 (d, 1 H)
9.15 (s, 2 H), 10.84 (s, I H) WO 2005/066163
PCT/G82004/005400  109 Ex. Compound Name MS Iu NM12
(300 MHz; d6-DMSO, 6 ppm) unless  



No. otherwise noted 211 5-text-Butyl-3-ureido- 339
1.33 (s, 6 H) 1.36 (s, 3 H) 1.44 - 2.07 (in, 6 H) 2.98
- thiophene-2-carboxylic acid 3.34 (m, 2 H) 3.47 -
3.72 (m, 114) 4.19 - 4,31 (m, 11-1)
(S)-azepan-3-ylamide .32 - 4.51 (m, 1 H) 7.76 (s, I H)
7.83 - 7.89 (m, I H)  7,91 (s,1H) 212
5-(4-Chloro-phenyl)-3- 394 1.15 - 2.02 (m, 6 H) 3.52 -
4.05 (m, 5 H) 7.48 (d,  reido-thiophene-2- m9.98 Hz,
211) 7.68 (d, J=8.48 Hz, 2 H) 8.06 (s, I H)
carboxylic acid (S)-azepan-3 lamide Example 213
5-(4-Chloro-phenvl-3-13-3,4-dimethox"y"-phenyl-ureidol
-thiophene-2-carboxylic acid (S) - uiperidin-3-ylamide
5 3-amino-5-(4-chloroohenvl)tltiopllene-2-earhoxylic
acid, To a stirred solution of methyl 3-
amino-5-(4-chlorophenyl)thiophene-2-carboxylate
(10.0g, 37.3 mmol) in McOH (40 niL) was  added 50% w/w
solution of NaOH (20 mL), The resulting viscous
solution was heated to retlux  for 2 h whereupon it
was cooled to rt. The mixture was treated cautiously
with 2N HCI solution 10 until pH--3. The aqueous phase
was washed exhaustively with EtOAc (5x) and dried
(MgSO4).  Evaporation gave the title acid as pale
yellow solid. The product was used in the next step
without any further purification: LC/MS (LAS,
M+H=254). tent-butyl (3S)-3-({13-amino-
5-(4-ehlorophenyl)-2-thienvllcarbonyl}amino)piperidine
-l- 15 carboxylate. To a solution of
3-amino-5-(4-chlorophenyl)thiophene-2-carboxylic acid
(5.0 g,  19.7 mmoi) in dry DMF (40 mL) were added
tent-butyl (33)-3-aminopiperidine-l-carboxylate
(3.95g, 19.7 mmol) and HATU (15.Og, 39.4 nunol) at 0C.
The resulting pale orange solution  was stirred for 10
mins at this temperature 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 20051066163
PCT1G020041005400  -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, H2O and dried (Mg304). Evaporation gave a  



yellow oil. Purification by Biotage-Horizon System M
(30%EtOAc->45%EtOAc-hexanes) gave  the desired
product. 'H NMR (300 MHz, DMSO-d6) 6 ppm 1.39 (s, 9 H)
1.40 - 1.45 (m, 1 H) 5
1.46-1.62(m,1H)1.63-1.73(in,1H)1.76-1,87(to,1H)2.65-2,
78(m,2 H) 3.68- 3.82 (m,  3 H) 6.53 (s, 2 H) 6.98 (s,
111) 7.31 (d, J=6.97 Hz, I H) 7.49 (d, J=8.00 Hz, 2 H)
7.61 (d, J=8.00  Hz, 2 H); LC/MS (ES, M+H=436). S-
4-Chloro- hen 1 -3- 3- 3 4dimethox y - hen l -ureido
-thio here-2-carbox lic acid (S)- 10
piperidin-3-ylamide. To a solution of tert-butyl
(3S)-3-({[3-amino-5-(4-chlorophenyl)-2-
thienyl]carbonyl}amino)piperidine-l-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 it for  2 h whereupon the
solvent was evaporated. The residue was treated with
4.ON MCI solution in  dioxane (0.5 mL) and the
resulting cloudy mixture was stirred at rt for I h.
Evaporation of the 15 solvent followed by purification
by Gilson (20%MeCN-H2O->98%MeCN-H20) gave the desired
product. 'H NMR (300 MHz, DMSO-d6) S ppm 1.56 - 1.76
(in, 2 H) 1.83 - 2.03 (m, 213) 2.72 - 2.98 (m, 2 H)
3.15 - 3.35 (in, 2 II) 3,39 (s, 6 I-I) 4.10. 4.27 (m,
1 H) 7.47 (d, J=8.29 Hz, 2 H)  7.54 (d, J4.00 Hz, 114)
7.62 - 7.77 (in, 3 H) 7.87 (d, J=8.29 Hz, 2 H) 8.07
(s, 1 H) 8.39 (d,  J=7.54 Hz, I H) 8.91 - 9.05 (m, 2
H); LC/MS (ES, M+1-1=5 16). 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 Name
MS rl1 NMR (300 MHz; d6-DMSO; S ppm) unless  No.
otherwise noted 214 5-(4-Chloro-phenyl)-3-[3-(4- 486
1.40 - 1.90 (m, 4 H) 2.57 - 2.98 (in, 2 H) 2.99 - 3.17
methoxy-phenyl)-ureido]- (m, 2 H) 3.32 (s, 314) 3.90 -
4.48 (in, 1 H) 6.95 (d, 2  hiophene-2-carboxylic acid
H) 7.17 (d, 2H) 7.33 (d, 2 H) 7.60 (d, 2 H) 8.04 -
8.68  (S)-piperidin-3-ylamide (m, 2 H) 9.11 (s, 111)
9.96 (s, 1 H) 10.31 (s, I H) WO 2005/066163
PCT/CB2004/005400  Lx, 'Compound Name MS rH NMR (300
MHz; d6-DMSO; 6 ppm) unless No. otherwise noted 215
ethyl {[(5-(4-ch1orophenyl)-2- 452 1.18 (t, 3 H) 1.43
- 2.02 (in, 41-1) 2.53 - 3.27 (m, 4 14)
{[(3S)-piperidin-3- 3.80 - 4.31 (m, 3 H) 7,49 (d, 2 H)
7,62 (d, 2 H) 8,18 - ylamino]carbonyl}-3- 8,29 (m, 2
H) 



tbienyl)amino)carbouyl} carba  ate 216
5-(4-Chloro-phenyl)-3-(3- 457 1.45 - 1.73 (m, 2 H)
1.75 - 1.95 (nn, 2 H) 2.68 - 2.95
yridin-2-yl-ureido)-thiophene- (m, 2 H) 3.21 (dd,
J=35.23, 12.06 Hz, 2 H) 4.06 - 4.20  carboxylic acid
(S)- (m, I H) 6.97 (dd, J=6.97, 5.27 Hz, I H) 7.29 (d,
piperidin-3-ylanude =8.10 Hz, 111) 7.49 (d, J=8.48 Hz,
2 H) 7.62 (d,  =8.40 Hz, 2 H) 7.66 - 7.73 (m, 11-1)
8.09 (d, J=7.72  Hz, 1 13) 8.22 (dd, J=4.99,1.22 Hz, I
H) 8,28 (s, 111)  8.55 (s, 1H) 10.12 (s,1JI) 217
5-(4-Chloro-phenyl)-3-[3-(4- 474 1.41 - 1.79 (m, 2 H)
1.75 - 1.95 (m, 211) 2.56 - 2,95
fluoro-phenyl)-ureido]- (m, 2 H) 2.97 - 3.17 (m, 2 H)
3.90 - 4.48 (m, 111)  thiophene-2-carboxylic acid 6.93
- 7,15 (m, 2 H) 7.37 - 7.56 (m, 4 H) 7.59 - 7.67
(S)-piperidin-3-ylamide (in, 2 FI) 8.04 - 8.68 (m, 2
H) 9.11 (s, 114) 9.96 (s, 1  H) 10.31 (s,1H) 218
5-(4-Chloro-phenyl)-3-[3-(4- 481 1.27 - 1.92 (in, 4 H)
2.64 - 2.95 (in, 2 H) 3.09 - 3.31
cyan-phenyl)-ureido]- (m, 214) 3,86 - 4.17 (m, I H)
7.15 - 7.82 (m, 9 H)  thiophene-2-carboxylic acid 8.25
(s, 1 H) 8.68 (s, I H) 9.67 (s, 1 H) (S)-gip
eridin-3-ylamidc 219 3-[3-(4-Acety1-phenyl)- 498 1.15
- 1.55 (m, 2 H) 1.58 - 1.76 (m, 2 H) 2.17 - 2.34
reido]-5-(4-chloro-phenyl)- (m, 314) 2.55 - 2.79 (m, 2
H) 2.79 - 3.19 (m, 2 H)  thiophene-2-carboxylic acid
3.82 - 4.11 (m, 1 H) 7.33 (d, J=8.48 Hz, 2 I1) 7,43
(d,  (S)-piperidin-3-ylamide 7=8.85 Hz, 2 H) 7.49 (d,
J~8.67 Hz, 2 H) 7.69 (d, J=8.67 Hz, 2 H) 8.04 (d,
J=7.54 Hz, 1 H) 8.04 - 8,20  (m, 1 H) 8.40 (s, 1 H) WO
2005/066163 PCT/GI32004/005400  -112 Ex. Compound Name
MS IH NMR (300 MH-Cz; d6-DMSO; 8 ppm) unless  No.
otherwise noted 220 5-(4-Chloro-phenyl)-3-[3- 496 0.70
- 1.34 (m, 3 H) 1.39 - 2.03 (in, 514) 2.56 - 2.99
((1R,2I2)-2-phenyl- (m, 211) 2.99 - 3.27 (m, 2 H) 3.92
- 4.26 (in, I H)  yclopropyl)-ureido]- 6.97 - 7.31 (m,
5 H) 7.47 (d, 2 H) 7.60 (d, 2 H) 8.05  



iophene-2-carboxylic acid (d, 111) 8.23 (s, 114)
(S)-piperidin-3-ylamide  221 5-(4-Chloro-phenyl)-3-(3-
456 1.46 - 1.91 (m, 4 H) 2.61 - 3.24 (m,4 H) 3,84 -
4.33  hcnyl-ureido)-thiophene-2- (m, I H) 6.92 (t,
11-1) 7.21 (t, 2 H) 7.42 - 7.53 (in, 4  arboxylic acid
(S)-piperidin- H) 7.63 (d, 2 H) 8.22 (d, J=7.54 Hz, 1
1-I) 8.26 (s, 1 H)  3-ylamide 222
5-(4-Chloro-phenyl)-3-[3-(4- 499 1.23 - 2.07 (m, 4 Fl)
2.43 (s, 3H) 2,44 (s, 3 H) 2.61 -
dunethylamino-phenyl)- 2.96 (in, 2 H) 3.08 - 3.35 (m,
2 H) 3.92 - 4.48 (m, I  reido]-thiophene-2-carboxylic
H) 8.03 - 8.37 (in, 9 H) 8.63 (s, 1 H) 9.52 (s, 1 H)
acid (S)-piperidin-3-ylamide 10.41 (s, 1 H) 223
3-(3-Benzoyl-ureido)-5-(4- 484 1.53 - 1.94 (tn, 2 H)
1.83 - 2.08 (in, 1 H) 2.68 - 3.05
Chloro-phenyl)-thiophene-2- (m, 1 H) 3,84 - 4.41 (m, 5
H) 7.35 - 7.82 (in, 8 H) c  I arboxylic acid
(S)-piperidin- 9.05 (d, 21-1)  3-ylamide 224
5-(4-Chloro-phenyl)-3-[3-(2,6- 492 1.44 - 2.04 (m, 4
H) 3.14 - 3.67 (in, 411) 4.07 - 4.29
difluoro-phenyl)-ureido3- (m, 1 H) 7.33 - 7.44 (m, 2
H) 7.56 (d, 2 H) 7.70 (d, 2  iophene-2-carboxylic acid
H) 8.19 (d, 3=7.72 Hz, 111) 8.33 (s, I H) 8.66 (s, 1
H)  (S)-piperidin-3 -ylamide 225
5-(4-Chloro-phenyl)-3-[3-(4- 500 1.25 - 1.92 (in, 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
(in, I H) 6.44 - 6.86 (in, 3 H)
urvido]-thiophene-2-carboxylic 7.15 - 7.27 (m, I H)
7.41 - 7,51 (m, 2 H) 7.55 - 7.69  lacid (S)-pi
peridin-3-ylamide (m, 2 H) 8.09 (d, J=7.35 1Iz, I H)
8.23 (s, 1 H) WO 20051066163 PCT/GB2004/005400  -113
Hx. Compound Name MS 1H NMR (300 MHz; de-DMSO; & ppm)
unless  No, otherwise noted 226
5-(4-Chloro-phenyl)-3-[3-(2- 474 1.18 - 1.89 (m, 2 H)
2.50 - 2.76 (m, 2 H) 3.47 - 4.44
fluoro-phenyl)-ureido]- (m, 5 H) 7.00 - 7.31 (m, 4 H)
7.46 (d, 2 H) 7.59 (d, 2  thiophene-2-carboxylic acid
- I ) 7,92 (d, J=7.91 Hz, 1 1) 8.22 (s, 1 I-I)
(S)-piperidin-3-ylamide 



227 5-(4-Chloro-phenyl)-3-[3-(3,5- 475 1.44 - 1.93 (m,
4 H) 2.13 (s, 3 H) 2,30 (s, 3 H) 2.70 -
imethyl-isoxazol-4-yl)- 3.26 (m, 4 H) 3.88 - 4.50 (m,
I H) 7.55 (d, J=8.48 Hz,
ureido]-thiophene-2-carboxylic 2 H) 7.68 (d, 2 H) 8.27
(s, 1 H) 8.30 (d, J=7.72 Hz, 1  acid
(S)-piperidin-3-ylamide H) 9.04 (s, 1 H) 10.43 (s,
114) 228 3-(3-Benzo[1,3]dioxol-5-yl- 500 1.47 - 2.02
(m, 4I-1) 2.67 - 3.28 (m, 4 H) 4.05 - 4.29
ureido)-5-(4-chloro-phenyl)- (m, I H) 5.75 - 6.12 (in,
2 H) 6.63 - 6.99 (in, 3 H)  hioplrerre-2-carboxylic
acid 7.11 - 7.32 (in, 21-1) 7.46 (d, J=2.45 Hz, I PI)
7.58 (d,  (S)-piperidin-3-ylamide A.67 Hz, 1 H) 7.72
(d, J=8.48 Hz, 2 H) 8.25 (d, J=7.91 Hz, 1 1-1) 8.33
(s, 1 H) 8.55 (s, I H) 229
5-(4-Chloro-phenyl)-3-[3-(3- 474 1.23 - 2.06 (m, 4 H)
2.47 - 2.95 (m, 2 H) 2.97 -3.38
fluoro-phenyl)-ureido]- (in, 2 H) 3.88 - 4.36 (m, 1 H)
7.05 - 7.86 (m, 9 H)  thiophene-2-carboxylic acid
(S)-piperidin-3-ylamide  230
5-(4-Chloro-phenyl)-3-[3-(I- 484 1.31 (d, J=6.97 Hz, 3
H) 1.47 - 2.01 (m, 4 H) 2.60 - phenyl-ethyl)-ureido]-
2.92 (in, 2 H) 3.01 - 3.76 (in, 2 H) 3-95 - 4.33 (in,
I iophene-2-carboxylic acid H) 4.44 - 5.00 (m, 1 H)
7.06 - 7.18 (in, 2 H) 7.22 - (S)-piperidin-3-ylamide
7.34 (m, 2 H) 7.45 (d, J=8.67 Hz, 2 EI) 7.57 (d, 2 El)
8.09 (d, J=7.72 Hz, 1 H) 8.16 (d, J=7.72 Hz, 1 H) 8.18
(s, 1 H) 9.22 (s, 1 H) [0.04 (s, 1 H) 231
5-(4-Chloro-phenyl)-3-[3-(4- 501 1.37 - 1.92 (m, 4 H)
2.58 - 3.25 (m, 4 H) 3.91 - 4.39
nitro-phenyl)-ureido]- (in, 11-1) 7.50 (d, 2 H) 7.59 -
7.81 (in, 4 H) 8.16 (d, 2  thiophene-2-carboxylic acid
H) 8,26 (s, I H) 8.56 (s, 1 H) 10.50 (s, 1 11) 10.64
(s,  (S)-piperidin-3-ylamido I H) WO 2005/066163
PCT/CB20041005400  -114 Ex. Compound Name MS 1H NMR
(300 MHz; d6-DMSO; 8 ppm) unless  No. otherwise noted
232 5-(4-Chloro-phenyl)-3-[3-(4- 524 1.33 - 2.03 (m, 4
14) 2.71 - 3.05 (m, 2 H) 3.03 - 3.37
trifluoromethyl-phenyl)- (in, 2 H) 4.05 - 4.53 (in,
11-1) 7.18 - 790 (m, 9 H)
eido]-thiophene-2-carboxylic 6,29 (d, 7=7.54 Hz, I H)
8.34 (s, 114) 8.76 (s, 11-1)  acid
(S)-piperidin-3-ylamide 



233 5-(4-Chloro-phenyl)-3-[3-(3- 481 1.64 - 2.05 (in,
4 H) 2.88 - 3.40 (m, 4 H) 4.17 - 4.48
cyan-phenyl)-urcido]- (m, 111) 7.54 - 7.64 (in, 2 H)
7.68 (d, J4.48 Hz, 2 H)  thiophene-2-carboxylic acid
7.83 (d, 2 H) 8.10 - 8.21 (m, 2 H) 8.42 (d, 11-1) 8.45
(S)-piperidin-3-ylamide (s, 1 H) 8.85 (s, 114) 234
-(3-[5-(4-Chloro-phenyl)-2- 528 1.24 (t, 3 H) 1.46 -
1.71 (n., 2 H) 1.73 - 1.93 (m, 2 H)
((S)-piperidin-3-ylcarbamoyl)- 2.60 - 2.91 (m, 2 H)
3.02 - 3.30 (m, 2 Fl) 4.04 - 4.15
hiophen-3-yl]-ureido)-benzoic (m, I H) 4.21 (q, 2 H)
7.49 (d, J=8.67 Hz, 2 H) 7.56 - old ethyl ester .70
(m, 4 H) 7.84 (d, J=8.85 Hz, 21-1) 8.20 (d, 3=7.72
Hz, 1 H) 8.27 (s, 1 H) 8.61 (s, 1 H) 235
3-[3-(4-Benzyloxy-phenyl)- 562 1.33 - 1.99 (m, 4 II)
2.58 - 2.97 (in, 2 H) 3.02 - 3.30
reido]-5-(4-chloro-phenyl)- (m, 2 H) 3.88 - 4.28 (m, 1
ii) 4.85 - 5.11 (m, 2 H)  iophene-2-carboxylic acid
6.71 - 7.71 (in, 1414) 8.13 (d, 7=7.54 Hz, 1 H) 9.71
(s,  S)-piperidin-3-ylamide 11-1) 10.21 (s, I H) 236
5-(4-Chloro-phenyl)-3-[3-(4- 548 1.35 - 1.97 (m, 4 H)
2.62 - 2.89 (in, 2 1-1) 3.04 - 3.25
henoxy-phenyl)-ureido]- (in, 2 H) 3.95 - 4.23 (m, I H)
6.83 - 6.97 (m, 5 H)  thiophene-2-carboxylic acid 7.03
(t, 7=7.35 Hz, I H) 7.22 - 7.35 (in, 2 H) 7.42 -
(S)-piperidin-3-ylamide 7.53 (m, 4 H) 7.59 - 7.69 (m,
214) 8.27 (s, I H) 9.92  (s, I H) 10.28 (s, 1 H) 237
S-(4-Chloro-phenyl)-3-[3-(3- 537 1.16 - 1,94 (m, 4 H)
2.64 - 2.88 (m, 2 H) 3.11 (s, 3 I-1)
methyl-5-phenyl-isoxazol-4- 3.08 - 3.32 (m, 2 H) 3.97
- 4.30 (m, 1 H) 6.92 - 7.92  I)-ureido]-thiophene-2-
(ni, 10 1-1) 8.11 - 8.32 (in, 11-1) carboxylic acid
(S)-piperidin- 3-ylamide WO 2005/066163
PCT/GB2004/005400  -115 Rx. Compound Name MS rH NMR
(300 MHz; d6-DMSO; 8 ppm) unless  No. otherwise noted
238 5-(4-Chloro-phenyl)-3-[3- 496 0.76 - 1.96 (rn, 8
H) 2.53 - 2.82 (in, 211 3.57 - 4.03  ((I
8,2R)-2-phenyl- (m, 311) 6.89 - 7.28 (m, 8 H) 7.38 -
7.50 (m, 111)  yclopropyl)-urcido]- 7.54 - 7.69 (rn, I
H) 8.22 (s, I I-I)  thiophene-2-carboxylic acid 



(S)-piperidin-3-y lamide 239
5-(4-Chloro-phenyl)-3-[3-(2,6- 525 1.53 - 2.03 (m,
41-1) 2,78 - 3.06 (m, 211) 3.41 - 3.91
dichioro-pyridin-4-yl)-urcido]- (rn, 314) 7.47 - 7.90
(in, 9 H)  hiophene-2-carboxylic acid S)-piperidin-3
-ylamide 240 5-(4-Chloro-phenyl)-3-{3-[(S)- 559 1.00 -
2.11 (rn, 8 H) 2.99 - 4.28 (m, 10 H) 7.25 - 7.53
1-(2,2,2-trifluoro-acetyl)- (m, 2 H) 7.54 - 7.77 (m, 2
H) 8.22 (d, J=6.40 Hz, I H)  iperidin-3-yl]-urcido }
thiophene-2-carboxylic acid  S )-piperidin-3-ylami de
241 5-(4-chlorophenyl)-3- 520 1.34 - 2.04 (in, 4 H)
2.57 - 2.89 (rn, 2 I-1) 2.96 - 3.30
{[(phenylsulfonyl)arnino]carb m, 2 H) 3.94 - 4.30 (in,
1 II) 7.39 - 7.49 (in, 2 H)  onyl}amino)-N-[(3S)- 7.48
- 7.70 (m, 4 H) 7.71 - 7.81 (in, 1 H) 7.86 - 7.94
piperidin-3-yl]thiophene-2- (m, 2 H) 7.97 (s, 1 H)
8.35 (d, S=7.72 Hz, 1 H)  carboxamide 242
5-(4-chlorophenyl)-3-[({[(4- 534 1.57 - 1.81 (m, 2 H)
1.82 - 1.98 (in, 2 H) 2.41 (s, 3 H)
methylphenyl)sulfonyl]amino) 2.78 - 2.94 (in, 214)
3.18 - 3.36 (m, 2 H) 4.10 - 4.24
arbonyl)arnino]-N-[(3S)- (m, 1 H) 7.46 (d, J=8.29 Hz,
2 H) 7.54 (d, J=8.67 Hz,  iperidin-3-yl]tbiophene-2-
21-1) 7.69 (d, J4.00 Hz, 2 H) 7.87 (d, J=8.29 Hz, 2
carboxamide H) 8.07 (s, 114) 8.38 (d, .1=7.72 Hz, I H)
8.95 (s, 2 H) 243 5-(4-Chloro-phenyl)-3-(3- 462 0.81 -
1.34 (m, 8 H) 1.35 - 1.96 (m, 7 H) 2.79 - 2.96
yclohexyl-urcido)-thiophene- (rn, 2 H) 3.24 - 3,73
(in, 3 H) 7.51 (d, 7=8.48 Hz, 21-1)  -carboxylic acid
(S)- 7.59 - 7.72 (m, 3 H) 7.81 - 7.88 (m, 2 1I)
iperidin-3-ylarnide WO 2005/066163
PCTIG112004/11054110  -116 Example 244
N-(5-phenyl-3-(ff3S)-niyeridin-3-ylaminolcarbonyl}-2-t
lrienyl)Ntydt azipecarboxamide  To a solution of
iert-butyl
(3S)-3-{[(2-amino-5-phenyl-3-thienyl)carbonyl]amino}pi
peridine-l 5 carboxylate [prepared as in Example 15]
(200 mg, 0.5 mmol) is THE (1.0 mL) was added I,1'-
carbonyl diimidazole (240 mg, 1.5 mmol). The resulting
cloudy solution was stirred at it for 1 h  



whereupon a solution of NH2.NH2 in TI-IF (200 pI, in I
mL of THF) was added and the resulting  dark solution
was stirred for 10 h at rt. The mixture was
partitioned between EtOAc and H2O and  the organic
layer was washed with H2O, brine and dried (MgSO4).
Evaporation afforded twt 10 butyl
(3S)-3-[({2-[(bydrazinocarbonyl)aminoj-5.-phenyl-3-
thienyi}earbonyl)aminojpiperidine-I-carboxylate 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 for 1  h. Evaporation of the
solvent followed by purification by Gilson (5%
McCN-I-I20-->9S%MeCN- 1120) gave the desired product.
1H NMR (300 MHz, DMSO-ds) 6 ppm 1.49 - 1.74 (in, 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 I-I) 4.04 - 4.30 (m, 1 1-1) 7.27
(t,  JJ7.25 Hz, I H) 7.41 (t, .1=7,63 IIz, 2 II) 7.55
(d, J=7.16 Hz, 2 H) 7.80 (s, 1 H) 8.12 (s, 1 H) 8.66
(s, 2 H); LC/MS (ES, M+H-360). 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+I-I unless noted. Ex.
Compound Name MS 1H NMR (300 MHz; d6-DMSO; S ppsn)
unless  No. otherwise noted 245 3-{ [(hydroxyamino)-
361 1.66 - 1.66 (m, 2 H) 1.88 - 1.90 (m, 2 H) 2.84 -
2.85  carbonyl]atnino}-5-phenyl- (m, 2 H) 3.68 - 3.69
(m, 2 H) 4.20 - 4.21 (m, 111) 7.47
N-[(3S)-piperidin-3- - 7.48 (m, 2 H) 7.68 - 7.68 (m, 3
H) 8.31 - 8.31 (s, 1  1]thiophene-2-carboxamide I-I)
8.96 - 8.97 (br s, 1 H) 9.08 - 9.09 (br s, 1 H) 9.26 -
9.29 (d, 2 H) 11.08 - 11.10 (s, 11-1) WO 2005!066163
PCT/G620041005400  -117 Ex. Compound Name MS 'II NMR
(300 MHz; d&-DMSO; S ppm) unless  No. otherwise noted
246 5-(4-chlorophenyl)-3- 396 1.41 - 1.69 (m, 2 I-1)
1.69 - 1.94 (in, 2 14) 2.59 - 2.91
{[(llydroxyamino)carbonylJa (m, 2 H) 3.09 - 3.21 (in,
I H) 3.83 - 3.99 (m, 1 H) 4.02
mino}-N-[(3S)-piperidin-3- - 4.20 (m, I H) 7.46 (d, J
4.71 Hz, 1 H) 7.49 (d,  1]thiophene-2-carboxamide
=4.71 Hz, 2 H) 7.54 (s, 1 Fl) 7.62 (d, J4.48 Hz, I H)
7.67 (d, J=8.67 Hz, 1 H) 8.16 (d, J=7.54 Hz, 1 H) 8,25
s,1H) 247 2-{[(hydroxyamino)- 361 1.39 - 1.79 (m, 2 H)
1.79 - 2.16 (in, 2 H) 2.76 - 2.98  



carbonyl]amino}-5-phenyl- (in, 414) 3.09 - 3.45 (in, 2
H) 3.95 - 4.06 (m, 1 H) 4.09
-[(3S)-piperidin-3-y1]th1o- - 4.26 (in, 1 H) 7.28 (t,
J=7.35 Hz, 111) 7.36 - 7.51  hene-3-carboxamide (in, 3
H) 7.56 (d, J==8.40 Hz, 2 H) 7.68 (d, JJ7.35 Hz, 2 H)
7.74 (s, 114) 7.83 (s, I H) 8.18 (d, J=7.54 Hz, I  11)
Example 248 5-Phenyl-3-ttreido-thin hene-2-sulfonic
acid S - i eridin-3- !amide 5 tert-butyl
(3S)-3-{l(5-chloro-2-thienypsulfonvllaminolpiperidlne-
l-carboxylate. 5- Chlorothiophene-2-sulfonyl chloride
(Ig, 4.6062nnnoI), tent-butyl
(3S)-3-aminopiperidine-l- carboxylate (1.1070g,
5.5274mmo1), and 20rL dichloromethane were added to a
50mL round  bottom flask. Diisopropylethylamine was
then added with stirring. Let stir one hour. Wash
reaction mixture with water, then dry over MgSO.;.
Filter, and concentrate filtrate to dryness; 10 1.75g,
99%, 4,60mmol. 1H NMR(300 MHz, CDCI3) 5 ppm 1.69 (m, 2
H), 1.80 (1n, 211), 3.20  (m, I H), 3.31 (in, I H),
3.41 (in, 2 H), 3.56 (m, 11-1), 4.94 (d, 1 H), 6.94
(d, I H), 7.45 (d, I H).  tort-butyl 3 -3-
3-amino-5-cldaro-2-tlticu I sulfon 1 amino i
erldine-l-carhox late.  Tert-butyl (3S)-3-{
[(5-chloro-2-thienyl)sulfonyl]amino}piperidine-l-carbo
xylate (1g, 15 2.7330mmol) and IOmL THE were added to
a 25mL flask under dry conditions and a nitrogen WO
2005/066163 PCTIGB2004/005400  -118 atmosphere. Cool
to -75C and add n-BuLi (2.5M, 2.l9mL, 5.466ommol)
slowly dropwise. Let  warm slowly to -20C. Slowly add
2,4,6-triisopropylbenzenesulonyl azide, as a solution
in 5mL  dry TI-IF, at -20C. Let the reaction warm to
room temperature. Add 10rnL water. Separate  organic
layer from aqueous layer. Extract aqueous layer with
dichloromethane, and combine 5 organic fractions. To
this add Hexadecyltri-n-butylphosphoniiun bromide
(.1387g, .2733mmol),  then Sodiumborohydride (.1199g,
3.1703minol) in 5rnl, 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%, tH NMR (300 MHz, DMSO-d6) S
ppm 1.04 (m, 2 H), 1.38 (in, I H), L53 (m, I H), 1.86
10 (s, I H), 2.45 (in, 1 H), 2.71 (in, 11-1), 3.42 (d,
111), 3.60 (In, 1 II), 5.89 (a, 2 H), 6.42 (s, I H),
7.55 (d, I H). tert-butyl 3 -3- 3- aminoearbon 1 amino
-5-ehloro-2-th en 1 sulfon 1 amino - 



piperidine-1-carboxvlate. Tert-butyl
(3S)-3-{[(3-amino-5-,chloro-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 rnL flask.
Trichloroacetylisocyanate (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 vacuo. Excess reagent
was removed under high  vacuum to give tert-butyl
(3S)-3-(([5-chloro-3-({[(triehloroacetyl)amino]earbony
l}amino)-2 20 dnenyl]sulfotryl)
ainino)piperidine-l-carboxylate. Dissolve residue in 5
mL methanol, then add  2M ammonia in methanol (1.62
mL, 3.24 mrnol, 3 eq.). Stir 30 minutes. Remove
solvent in  vacuo. Purify with MPLC using a normal
phase column, 50-100 % B (A=Hexanes, B=Ethyl
Acetate). Product elutes at'-90%B. 248,2 mg product
obtained. 'H NMR (300 MHz, DMSO- d6) S ppm 1.22 (m, 2
H), 1.39 (m, 2 H), 1.45 (s, 9 H), 1.71 (m, 1 H), 1.83
(m, 1 H), 2.82 (in, 2 H) 25 3.19 (in, 1 I-I), 3.73 (d,
111), 6.83 (s, I H), 8.42 (s, 2 I-I), 8.53 (s, 11-1).
tent-bu ! 3 -3- 3- aminocarhon 1 amino -5- hen I-2-
thienvllsulfonvl)aminolpiperidine-l=carboxvlate.
Tert-butyl(35)-3-[({3-
[(aminoearbonyl)amino]-5-chloro-2-thienyl}sulfonyl)atn
ino]piperidine-t-carboxylate (01156 g, 30 0,2634
mmol), phenylboronic acid (.0642g, .52671mnol, 2 eq.),
cesium carbonate (.0304 g, .7901 WO 2005/066163
PCT/GB2004/005400  - 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 1 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, B=Ethyl
Acetate). 20 mg isolated. 1H NMR (300 MHz, CDC13) S
ppm 1-35 (s, 9  H), 1.46 (m, 2 H), 1.62 (m, 1 I-I),
1.73 (m, 1 H), 3.10 (m, 2 H), 3.26 (m, I H), 3.38 (m,
1 H), 3.72  (s, I H), 7.30 (m, 3 H), 7.53 (d, 21-1),
8.09 (s, 11-1), 8.33 (s, 1 H).
5-Phenyl-3=iureido-thiophene-2-snlfbnie acid
(S)-piperidiu-3-ylamide, teat-butyl (35)-3-[((3 10
[(aminocarbonyl)amino]-5-phenyl-2-thienyl}sulfonyl)ami
no]piperidine-l-carboxylate (20 rng)  was stirred in I
mL 4N HCI in McOH for 2 hours. The solvents were
evaporated and the residue  was placed under a high
vacuum yielding the title compound, 15mg, HCl salt. 1H
NMR (300  MHz, DMSO-d6) 6 ppm 1.53 (m, 2 H), 1.79 (d,
2 1-1), 2.78 (q, 2 H), 3.13 (t, 2 H), 3.69 (in, 2 H),
6.79 (s, 2 H), 7.46 (m, 3 1-I), 7.67 (d, 2 H), 8.19
(s, I H), 8.49 (s, I H), 8.64 (s, I H), 8.77 (8,2 li).



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. Lx. Compound Name MS 1H NMR (300 MHz; d6-DMSO;
S pprn) unless  No. otherwise noted 249
5-(3-Fluoro-phenyl)-3- 399 1.53 (m, 2 H), 1.81 (d,
21I), 2.79 (m, 21-1), 3.16 (t, 21i),
ureido-thiophene-2- 6.77 (s, 2 H), 7.31 (s, 1 H), 7.54
(rn, 3 H), 8.21 (s, 111),  sulfonic acid (8)- 8.40 (s,
1 H), 8.49 (d, I H), 8.62 (m, 2 H)  iperidin-3-ylamide
20 WO 2005/066163 PCT/GB20041005400  -120 Example 250
5-Pi eridin-I- 1-2-ureido-tltio Rene-3-earbox lic acid
S - i eridin-3- lamide  tert-butyl
(3S)-3-1({2-f(aminocarbonvl)aminol-5-piperidirt-l-v1-3
5 thien 1 carbon 1 amino i eridin-l-carbox late.
tert-butyl(3S)-3-[((2-
[(aminocarbonyl)amino]-5-bromo-3-thienyl)carbonyl)amin
o]piperidine-l-carboxylate [prepared  as in Example
15] (0.5g, 1.12tnmol) and 5mL DMF were added to a 25mL
flask. , lmL  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 = llexanes, B = EtOAc),  .2433g, LH NMR (300 MHz,
DMSO-d6) 6 ppnt 1.50 (rn, 2 Fl), 1.63 (m, 611), 1.88
(m, 2 H), 2.86  (q, 2 H), 3.00 (t, 4 H), 3.15 (d,
111), 3.26 (d, 1 I1) 4.17 (m, 1 H), 4.36 (s, 7 H),
6.57 (s, 111), 6.79  (s, 111), 7.97 (d, 1 H), 9.02 (m,
11-0, 9.16 (m, 111), 10.64 (s, I H). LCMS (ES,
M=H=452). 15
5-Piperidin-1-11-2-ureide-thiophene-3-carboxylic acid
(S)-piperldin-3-ylamide. tert-butyl
(3S)-3-[({2-[(aminocarbonyl)amino]-5-piperidin-1-yl-3-
thienyl) carbonyl)amino]piperidine-l- carboxylate
(243.3mg, 0.53881nmol) was dissolved in 3mL methanol.
4N I-ICU 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
0.6192mmol, 11i NMR (300 MHz, DMSQ-d6) 6 ppm 1.50 (m,
2 H), 1.63 (m, 6 H), 1.88 (m, 2 H),  2.86 (q, 2 Il),
3.00 (t, 41-1), 3,15 (d, I H), 3.26 (d, I H,) 4.17 (m,
1 H), 4.36 (s, 71-1), 6.57 (s, 1 H),  



6.79 (s, 11-1), 7.97 (d, I H), 9.02 (in, I H), 9.16
(m, 11-1), 10.64 (s, 111). LCMS (ES, M+14=352).
Example 251 25 2-Phenyl-5-ureido-thiazole-4-carboxylic
acid (S)-azepan-3-wlamide ethyl 3-nitriloalaninate. To
a stirred solution of ethyl
(2E)-cyano(hydroxyimino)acetate (10 g)  in H20(30 mL)
and saturated aq. NaHCO3 (60 mL) was added
portion-wise sodium dithionite  (35 g) over 10 rains.
The cloudy yellow solution was stirred for 30 mins at
it whereupon NaCI 30 was added and the resulting
slurry stirred for further 15 mins at rt. The mixture
was diluted with WO 20 0 510 66 1 63
PC'IYG112004/005400  - 121  CH2CI2 and the aqueous
phase was extracted with C1-12C12 (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-nitriloalaninate. To a stirred solution of
ethyl 3-nitriloalaninate (1.14 g) in  C1-1202 (18 mL)
at 0C were added BzCl (1.2 mL) and Et3N (2.3 mL). The
resulting cloudy  orange solution was stirred at it
for 2h whereupon it was diluted with EtOAc and washed
with  H20, brine and dried (MgS04), Evaporation gave a
dark brown oil which was purified by Gilson  (5%-95%
MeCN-II20) to give the title compound as pale yellow
solid (55% yield). LC/MS (ES,  10 M+H=233). ethyl
5-amino-2-phenyl-1,3-thiazole-4-carboxvlate, 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 reflux for 24 h. The mixture was
diluted with EtOAc and the 15 organic extracts were
washed with 1-120, brine and dried (MgSO4).
Evaporation of the solvents  gave a brown oil.
Purification by Gilson (5%-95% McCN-H20) afforded the
title compound as  yellow solid (35%). LC/MS (ES,
M+H=249).
ethyl2-phenyl-5d{1(trichloroacetvl)aminolcarbonyllamin
o)-1.3-thiazole-4-carboxvlate. To 20 a stirred
solution of ethyl
5-amino-2-phenyl-1,3-thiazole-4-carboxylate (50 mg) in
anhydrous  TI-IF (1 mL) was added tricbloroacetyl
isocyanate (24 pL) slowly over 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 filiation (99% yield)
as a yellow solid. The product was used in  the next
step without any further purification. LC/MS (ES,
M+H=436). 25 



tort-butyl
(3S)-3-1(f5-1(aminocarbonyl)aminol-2-phenyl-l,3-thiazo
l-4- Icarbon Iamino aze ape-l-earbox late. To a
solution of ethyl 2-phenyl-5-
({[(trichloroacetyl)amino]carbonyl)amino)-1,3-thiazole
-4-carboxylate (40 mg) in anhydrous  TI-IF (2 mL) was
added via cannula a solution of [Me3A1 and tent-butyl
(35)-3-aminoazepane-1 30 carboxylate] in THE
(preformed by the careful addition of Me3AI (2.0M in
hexanes, 500 L) to a WO 2005/066163 PCT/GB2004/0054(10
-122 solution of tert-butyl
(3S)-3-aminoazepane-l-carboxylate in 5 mL of THE at 0C
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%
aqueous solution of Rochelle's salt was added  slowly
to quench the reaction. The mixture was partitioned
between EtOAc and 1-120, the S aqueous layer was
extracted with EtOAc (3x) and the combined organic
extracts were washed  with H2O, brine and dried
(MgSO4). Evaporation gave a pale yellow solid,
Purification by  Gilson (5%-95% 1-120/MeCN) gave the
title compound as yellow solid (50% yield). LC/MS (ES,
M+H=460). 10 2-Phenyl-5-areido-thiazole-4-carbox lic
acid S -aze an-3- lamide. A solution of tert-butyl
(3S)-3-[({5-[(aminocarbonyl)amino]-2-phenyl-l,3-thiazo
l-4-yl) carbonyi)amino]azepane-l- carboxylate (30 mg)
in 4.ON EIC1 in 1, 4-dioxane (3 ml-) was stirred for
30 rains at it. 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
15 solid (quantitative yield). 1H NMR (300 MHz,
DMSO-d6) S ppm 0.85 - 2.04 (in, 6 H) 2.84 - 3.21  (m,
3 H) 3.72 - 3.98 (m, I H) 4.10 - 4.58 (m, I H) 7.26 -
7.50 (m, 3 1i) 7.81 - 7.95 (m,2 H) 8.23  (d, J=8.85
Hz, I H); LC/MS (ES, M+H=361). Example 252 20
2-Methyl-5-areido-thiazole-4-carboxylic acid
azepan-3-vlamide ethyl
S-amino-2-methyl-1,3-thiazole-4-carboxylate. To a
stirred solution of ethyl N-acetyl-3- nitriloalaninate
(LO eq) in dry toluene (40 mL) was added Lawesson's
reagent (0.5 eq) and the  resulting mixture was heated
to reflux for 24 h. The mixture was diluted with EtOAc
and the 25 organic extracts were washed with 1420,
brine and dried (MgSO4). Evaporation of the solvents
gave a brown oil. Purification by Gilson (5%-95%
McCN-H20) afforded the title compound as  yellow solid
(50%). LC/MS (ES, M+H=187). 



WO 2005/1366163 PCTIG132004/005400  -123 eth l
2-rnetlr 1-5- trichloroace I amino earhon 1 amino
-13-thiazole-4-carbox 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
trichloroacetyl 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 lh. 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+II=374). ter2-butyl
(3S)-3-I(L51Larninocarbonyl)aminol-2-rnetllyl-1
3-thiazol-4- yl}carbonyl)aminolazepane-l-carboxvlate.
To a solution of ethyl 2-methyl-5 10
({[(trichloroacetyl)amino]earbonyl}amino)-1,3-thiazole
-4-carboxylate (1 eq) in anhydrous THE  (20 mL) was
added via cannula a solution of (Me3A1 and
(38)-3-aminoazepane-1-carboxylate] in  TFIF (preformed
by the careful addition of Me3AI (2.OM in hexanes, 4
eq) to a solution of (3S)-3-
aminoazepane-l-carboxylate (4 eq) in 25 mL of TI-IF at
0C and subsequently stirring at it for 10  rains). The
resulting yellow solution was stirred at rt for 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 H2O, the aqueous layer was extracted
with  EtOAc (3x) and the combined organic extracts
were washed with 1-120, brine and dried (MgSO4).
Evaporation gave a pale yellow solid. Purification by
Gilson (5%-95% 1-120(MeCN) gave the  title compound as
yellow solid (50% yield). LC/MS (ES, M+H=398). 20
2-Meth l-5-ureido-thiazole-4-carbox tic acid aze an-3-
lamide. A solution of ter[-butyl  (3
S)-3-{({5-[(aminocarbonyl)amino]-2-methyl-l
,3-thiazol-4-yl} earbonyl)aminolazepane-I- carboxylate
(1 eq) in 4,0N HC1 in 1, 4-dioxane (20 mL) was stirred
for 30 rains at rt. The cloudy  solution was diluted
with dry methanol and the solvents were removed under
vacuum. The 25 residue was dissolved in II20 and
placed in a lyopholizer to yield the title compound as
white  solid (quantitative yield). 1H NMR (de-HMSO,
300 MHz) 8 ppm 0.80 - 2.00 (in, 6 14) 2,48 (s,  31-I)
2.78 - 3.16 (m, 3 H) 3.70-4.20 (in, 2 H). LC/MS (ES,
M+H=298). WO 2005/066163 PCT/G112004/005400  -124
Example 253 was made in an analogous manner as Example
252 using the appropriate starting  



materials. MS is M+H unless noted. Ex. Compound Name
MS 'H NMR (300 MHz; d6-DMSO; S ppm) unless  No.
otherwise noted 253 2-p-Tolyl-5-ureido- 360 2.04 (s, 3
H) 2.94 - 3.26 (m, 41-I) 3.72 - 3.98 (m, 1
thiazole-4-carboxylic acid 11)420-4.58 (m, 1 H) 7,36
(d,211) 7.95 (d, 2 H) 8.23  (S)-piperidin-3-ylamide
(d, 1 H) Example 254 5
2-Phenyl-5-ureido-oxazole-4-carboxylic acid
(S)-piperidin-3-ylamide  ,,,,,,......  ethyl ammo- -n
enyl-1,3-oxaznle-4 - -ca.," rboxylate. To a stirred
solution of ethyl N-benzoyl-3- nitriloaaninate (1.0 g)
in dry dioxane (20 mL) was added a solution of HCl in
dioxane (4.0 M, 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). ethyl 2-phenyl-5-(;
l(tricltloroacetvl)aminolcarbonvl}amino)-1,3-oxazole-4
-carboxylate. To  a stirred solution of ethyl
5-amino-2-phenyl-1,3-oxazole-4-carboxylate (300 mg,
1.29 nnnol) in  anhydrous THE (2.6 nil,) was added
trichloroacetyl isocyanate (153 L, 1.29 rnmol) 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 (ES,  M+H=421). 20
tert-butyl 3 -3- 5- aminocarbon L a;ufato -2- (ten
I-13-oxazol-4-
yllcarbonvllaminolpiperidine--l-ccarboxylate. To a
solution of ethyl 2-phenyl-5-
({[(trichloroacetyl)amino]carbonyl)amino)-1,3-oxazole-
4-carboxylate (320 mg, 1.2 mmol) in  anhydrous THE (10
mL) was added via cannula a solution of [Me3AI and
tent-butyl (3S)-3- aminopiperidine-l-carboxylate] in
THE (preformed by the careful addition of Me3AI (2.OM
in WO 20051066163 PCTJG620041005400  - 125  hexanes,
6.2 niL, 12.3 nunol) to a solution of tert-butyl
(3S)-3-aminopiperidine-l-carboxylate  (1.29 g, 6.45
mmol) in 20 mL of TI-IF at 0C and subsequently
stirring at rt for 10 rains). The  resulting yellow
solution was stirred at it for 101 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 EtOAc 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%-95% H20/MeCN) gave the
title compound  as yellow solid (50% yield). LC/MS
(ES, M+H=460). 10
2-Phenyl-5-ureido-oxazole-4-carboxvlie acid
(S)-piueridin-3-ylamide. A solution of ten- butyl
(3S)-3-[({5-[(aminocarbonyl)amino]-2-phenyl-1,3-oxazol
-4-yl)carbonyl)amino)piperidine- 1-carboxylate (20 mg)
in 4.ON I-ICI in 1, 4-dioxane (3 mL) was stirred for
30 mins at 3t. 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
15 solid (quantitative yield). 'H NMR (300 MHz,
DNISO-d6) 1.50 - 1.70 (m, 2 1-1) 1.80 - 2.03 (in, 2
H) 3.04- 3.40 (in, 51-1) 7.10-7.65 (m, 5 I-1). LC/MS
(ES, M+H=329). Example 255 2-Fluoro-4- 4- S - i
eridin-3- lcarbamo l -S-ureido-thin hen-2- 1- hen l
-carbamic  20 acid ethyl ester tent-butyl
(3S)-3-(f[2-[(aminocarbonyl1amhtol-5-(4.45,5-tetrameth
yl-1 3 2-dioxaboralan-2- l -3-thien l carbon I amhto i
eridine-I-carbox late, tart-butyl (3S)-3-[({2-
[(aminocarbonyl)amino]-5-bromo-3-thienyl)
carbonyl)amino]piperidine- I -carboxylate [prepared 25
as in Example 15] (2.0 g, 4,474 rnmol), was added to
pinacol diborone (1.7 g, 6.711 mmol),  Na2CO3 (1.42 g,
13.422 tnmol), Nat (738.2 mg, 4.921 inmol), Cut (25
mg, cat.), and PdC12(dppf)  (100 mg" 0.134 mmol) into
a reaction flask. The solids were dispersed in 60 nil
of anhydrous  MeOH and 2 ml of anhydrous acetone,
degassed under vacuum, then flushed with nitrogen. The
reaction was heated at 60C for 30 miss. LC-MS showed
-3 1% of boronic acid, -13% of WO 20051066163
PCT/GB20041005400  - 126 debrominated compound, -51016
of boronate, and 5% of a dimer. Then the reaction was
cooled to  room temperature, filtered, and evaporated
to give 32 g of the product as a light green powder.
tert-ba 1 3 -3- 2- aminocarbon 1 amino -5. 4- ethox
carbon 1 amino -3 5
fluoropllenvll-3-thienyl!carbonyl!amino}plperidine-l.-
carboxylate. tert-butyl (35)-3-({[2-
[(aminocarbonyl)anino]-5-(4,4,5,5-tetramethyl-1,3,2-di
oxaborolan-2-yl)-3-
thienyl]carbonyl}amino)piperidine-l-carboxylate
(800mg, effective <450 mg, 0.91 mmol), Ethyl
(4-bromo-4-Fluorophenyl) carbamate (393 mg, 1.5
mrnol), Cs2CO3 (1.3 g, 4.0 mmol), and  



Pd(PPb3)4 (70 mg, 0.06 mmol) were dispersed in dioxane
(4 ml), and water (I MI) to a reaction 10 vial. The
reaction vial was degassed under vacuum and
replenished with nitrogen followed by  heating to SOC
for 2 hr. The reaction mixture was cooled to rt 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
{2-Pluoro-4-i4-f(S)-pipevidin-3-ylcarbamoyl)-5-ureido-
thionhen-2-ill-phenvll-earbamic  acid ethyl ester.
tort-butyl
(3S)-3-([(2-[(aminocarbonyl)amino]-5-{4-[(ethoxycarbon
yl)amino]-
3-fluorophenyl}-3-thienyl)carbonyl]amino}piperidine-l-
carboxylate (79 mg, mmol) was  dissolved in 2 ml of
McOH, and charged with 2 ml of 4N HCilDioxane. The
reaction mixture  was stirred for 3 hours,
concentrated in vacuo, and purified by ? to yield the
title compound (55.0 20 mg, 13% (3 steps)), 'H NMR
(d6-DMSO); 10.91 (s, 1H), 9.37 (s, 1H), 9.21 (s, 1H),
9.08 (s, 1H),  8,31 (d, 11I), 8.01 (s, IH), 7.65 (t,
11-1), 7.38 (d, 1H), 7.31 (d, 111), 7.04 (hr, 2H),
4.21 (s, IH),  4.12 (q, 21-I), 3.17 (d, 2H), 2.95 (m,
211), 1.91 (d, 2H), 1.69 (nt, 2H), 1.24 (t, 3H). LCMS
(ES,  M+H-450). 25 The following examples 256-258 in
the table below were prepared using analogous
methodology  to example 255 using the appropriate
starting materials. MS is M+H unless noted. WO 2 00510
66 16 3 PC'f/G112004/005400  127 Compound MS 'H NMR
(300 MHz; d6-DMSO; S ppm) unless  No. Name otherwise
noted 2565-(4-Acetyl-phenyl)-2- 387 10.99 (s, 1I-1),
924 (s, 1H), 9.09 (s, 114), 8.45 (d, 114),
reido-thiophene-3- 9.23 (s, 1H), 7.99 (d, 2H), 7.71
(d, 211), 7.10 (br, 2II),  carboxylic acid
(S)-piperidin- 4.23 (s, 111), 3.30 (d, 114), 3.14 (d,
111), 2,94 (m, 2H),  3-ylamide 2.58 (s, 3H), 1.93 (d,
2H), 1.67 (m, 2H), 257 {2,6-Diflnoro-4-[4-((S)- 468
10.95 (s, 111), 9.28 (s, 111), 9.14 (s, 2H), 8.43 (d,
111),  iperidin-3-ylcarbamoyl)-5- 8.22 (s, 1H), 7.59
(m, 11-1), 7.31 (d, 2H), 7.13 (br, 1I1),
ureido-thiophen-2-yl]- .25 (s, 1I-1), 4.09 (q, 2II),
3.13 (d, 2FI), 2.96 (m, 2H),  phenyl}-carbamic acid
ethyl 1,92 (d, 211), 1.67 (m, 2H), 1.22 (t, 3H). stet
258 5-(4-Amino-3,5-difluoro- 396 10.84 (s, 1I-1), 9.06
(s, 11-1), 8.96 (s, IH), 8.18 (d, 1H),  



phenyl)-2-ureido-thiophone- 7.77 (s, 111), 7.09 (d,
2H), 6.97 (d, 111), 4.17 (s, 1H), 4.14  3-carboxylic
acid (S)- {m, 111), 3.17 (in, 2H), 2.89 (in, 2H), 1.91
(d, 21-1), 1.64  iperidin-3-ylamide Example 259
2-(fAmiuo-((E)-toluene-4-sulfonyliminoi-ntetllyll-amin
o)-5-pltenylthiophene-3-carboxylic  5 acid
(S)-piperidin _3-ylamide N- 1-Amino-l-meth lsulfan
l-meth- E - lidene -4-meth l-benzenesulfonamide. A
solution  of
N-(Isis-methylsulfanyl-methylene)-4-methyl-benzenesulf
onamide (500 mg, 1.8 mmol) in dry  acetonitrile (30
mL) was purged with armnoma gas at 0C for 2 h. Upon
warming up the solution  10 to room temperature, the
desired product precipitated and collected by
filtration. 2-(;Amino-l (E)-tofu ene-4-s ulfonyl i m i
nol-methyl}-amino)-5-ph enyltltioplte u e-3-ca
rboxyllc  acid (S)-piperidin-3-ylamide. To a solution
of tert-butyl (3S)-3-[({2-[(aminocarbonyl)amino]-
5-phenyl-3-thienyl}carbonyl)amino]piperidine-1-carboxy
late [as prepared in Example 15] (95 15 mg, 0.23 mmol)
in NM? (1.1 mL) was added
N-[i-Arnino-l-methylsulfanyl-meth-(E)-ylidene] WO
2005/066163 PCTIGB2004/005400  -128
4-methyl-benzenesulfonamide (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
H2O. 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-l-methylsulfanyl-
meth-(E)-ylidene]-cyanamide. MS is M+H unless noted.
Ex. `H NMR (300 MHz; d6-DMSO; 8 ppm) unless  Compound
Name MS No otherwise noted  {[(E)-amino(cyanoimino)-
ethyl]amino}-5-phenyl-N- 1,14 - 1.94 (m, 4 H)
2.55-2.87 (m, 2 H) 3.73 - 4.10  260 369
[(3R)-piperidin-3-yl]thiophene- (m, 3 H) 6.74 - 7.79
(m, 7 H)  3-carboxamide 



Example 261 10
5_Phenyl-2-(3-pvrazin-2-yl-ureido)-thionltene-3-carbox
ylic acid (S)-azepan 3 vlamide
pyrazine-2-carbohydraz'rde. To a stirred solution of
methyl pyrazine-2-carboxylate (11.1 g, 80  rmnol) in
140 mL of &OH was added hydrazine hydrate (15.6 mL,
320 inmol). 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 (I 1.1 g, 100%) as a white solid. The
product was used  in subsequent steps without
purification. 'II NMR (d6-DMSO 8 10.1, br s, IH; S
9.12, d, 114; 6  S.83, d, III; 5 8.70, dd, IH; 5 4.64,
br s, 2H), LC/MS (APCI, ES, M+H=139). razine-2-carbon
l azide, pyrazine-2-carbohydrazide (11.1 g, 80 mmol)
was dissolved in 140  20 mL of water and charged with
6N HCI (13.3 mL, 80 mmol) and cooled to 0C. To the
stirred  reaction mixture was added a solution of
sodium nitrite (83 g, 120 mntol) in SO mL of water was
added slowly over a period of 15-30 minutes using an
addition funnel. After the addition was  complete the
reaction was warmed to room temperature and stirred
for an additional 5h. The  solution was the
neutralized by the careful addition of solid NaHCO3
and then extracted with WO 211051066163
PCT/GB20041005400  -129 CHC13 (3x). The pooled organic
fractions were dried over Na2SO4, 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 (d5-DMSO S 9.30, d, 1I-I; S 9.03, d, IN;  5 8.90,
dd, 1H). 5 Pert-butyl
(3S)-3-{1(5-phenyl-2-{I(pyrazin-2-ylamino)earbonyllami
no}-3- thienvl)carbonyllamino}azenane-l-carboxylate. A
solution of tort-butyl (3S)-3-(((2-amino-5-
phenyl-3-thicnyl)carbony]]amino)azepane-l-carboxylate
[prepared as in Example 11 (0.71 g, 1.7  mmol)
andpyrazinc-2-carbonyl azide (0.5 g, 3.4 rnmol) in 20
mL of anhydrous DME was 10 refluxed for 2h. The
solvent was removed under reduced pressure and the
crude product was  purified using ISCO MPLC (40-60%
EtOAc/ltexanes) to give the title 0.45 g (50%)
compound as  a light yellow solid. 'H NMR (dG-DMSO 8
12.6, by s, 0.5H; 8 12.5, br s, 0.514; 8 10.94, s,
0.5H,,  S 10.92, s, 0.514; 6 8.93, s, 0.5H; 6 8.90, s,
0.51-1; S 8.34, d, IN; 6 8.30, t, IN; 5 8.08, d,
0.51-1; 8  7.94, d, 0.5H; 8 7.91, s, 0,5H; 8 7,82, s,
0.5H; 8 7.60, d, 2H; 6 7.43, t, 2H; 6 7.29, t, IN; 6
4.27, 15 m, 0.514; 5 4.19, m, 0.514; 6 3.69, in, 114;
8 3.45, m, 114; S 3.20, in, 213; 5 1.79, in, 31-I; S
1.60, in,  



2H; S 1.43, s, 4.511; 8 1.33, s+m, 5.511), LCIMS
(APCI, ES, M+H=537). 5-Then 1-2- 3- razin-2- I-ureido
-thin hene-3-carbox lic acid (S)-azepan-3-y lamide. To
a  stirred solution oftert-butyl
(35)-3-{[(5-phenyl-2-{[(pyrazin-2-ylamino)carbonyllami
no)-3 20 thienyl)carbonyl]amino)azepane-l-carboxylate
(0.45 g, 0,84 tntnol) in 10 niL of MeOH is added  10
niL (40 mmol) of 4.0 N HCI in dioxane. The solution
was stirred at room temperature for 4h  and then
concentrated under vacuum. The residue was partially
recrystallized by triturating in  refluxing 2-propanol
to yield the title compound are a light orange solid
(0.30 g, 75%). 'H NMR  (de-DMSO 6 12.6, by s, IN; S
10.9, s, III; S 9.49, by s, 1H; 6 9.20, by s, 1H; 5
8.88, s, 114; S 9.5 1, 25 d, 1I-I; 6 8.36, dd, 1H; S
8.30, d, IN; S 8,07, s, IN; 5 7.62, d, 214; 8 7.43, t,
214; 8 7.29, t, 11I; S  4.42, in, 1H; S 3.33, m, IN; 6
3.23, m, 2H; 8 3. 10, m, 1H; 3 2.02, m, 114; 5 1.86,
in, 4H; 8 1.62,  in, 1H;), LC/MS (APCI, ES, M+H-437).
WO 2005/066163 PCTIGB2004/005400  -I30 Example 262
5-Phenyl-2-(3-pvrazin-2 yl-ut eido)-tliinnhe~ie 3,
carboxvGc acid (S)-piperidin-3-vlamlde  tent-but l 3
-3- 2-amino-5-hen 1-3-thicn i carbon 1 amino i
eridine-l-cai.box late.  5 To a stirred solution of
2-amhro-5-phenylthiophene-3-carboxylic acid [prepared
as in Example 1] (6.2 g, 283 tnmol) in 40 mL of
anhydrous DMF is added
(S)-3-Amino-azepane-l-carboxylic acid  tert-butyl
ester (6.2 g, 28.3 mmel) and 130P (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 Na2SO4, filtered, and
concentrated under vacuum to  yield a brown solid.
Purification was performed by flash Biotage MPLC
(Si02, 33%  EtOAc/hexanes) to give 5.0 g (44%) an off
white solid. 1H NMR (d6-DMSO S 7.64, s, iH; S  7.49,
br s, 2H; S 7.47, d, iH; 5 7.40, t, 2H; 5 7.35, t, 2H;
6 7.17, t, 111; 8 3,74, in, 211; 6 2.79, m, 15 2H; S
1.88, in, 1H; 51.74, in, IH; S 1,44, in, 3H; 6 1.39,
s, 91I), LC/MS (APCI, ES, M+1I=402).  ter2-butyl
(3S)-3-{I(5-phenyl-2-1ftpyrazin-2-ylamino)earbonyllami
no}--3. tliien 1 carbon I amine i peridine-l-carbox
late. A solution of tent-butyl (35)-3-{[(2-amino-
5-phenyl-3-thtenyl)carbonyl]amino}piperidine-l-carboxy
late (2.0 g, 5 mmol) and pyrazine-2 



20 carbonyl aside (1.5 g, 10 nnnol) in 20 mL of
anhydrous DME was refluxed for 2h. The solvent  was
removed under reduced pressure and the crude product
was purified using ISCO MPLC (40- 60% EtOAc/hexanes)
to give the title 2.0 g (77%) compound as a light
yellow solid. 1H NMR  (d6-DMSO S 12,5, br s, 111; 5
10.95, s, 114; 8 8.93,s, IH; S 8.36, in, 1H; 5 8.3 1,
d, IH; S 8.01, be  s, 1H; 5 7.90, s, IH; 5 7.6 1, d,
211; 6 7.44, t, 211; 5 7.29, t, 1H; 6 3.74, in, 2H; 8
2.83, in, 2H; 8 25 1.93, m, I1-1; 5 1.77, in, 1H; S
1.57, in, 1H; S 1.47, in, 211; 8 1.39, s, 91-1), LC/MS
(APCI, ES,  M-H3=523). 131
5-Phenyl-2-(3-nyrazin-2-vI-ureido)-thiophene-3-carboxf
lic acid 751-oiperidia-3-Vlamide. To  a stirred
solution of text-butyl (3S)-3-{[(5-phenyl-2-{[(pyraz
n-2-ylamino)carbonyl)atnino)-3-
thienyl)carbonyl]amino)piperidine-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
concentrated 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%). tH  NMR (d6-DMSO 5 12.58, br s,
IH; S 10.96, s, 1H; 8 9.35, br s, IH; 5 9.12, br s,
IH; 6 8.89, s,  1N; 8 8.52, d, 1H; S 8.34, in, IN; S
9.31, in, 111; 8 8.15, s, IH; 5 7.64, d, 2H; S 7.43,
t, 2II; 8 7.29,  t, 1II; 6 4.3 1, in, IH; 6 3.33, m,
111; 5 3.15, in, 1H; 5 2.96, in, 2H; 8 1,95, in, 2H; 5
1.71, m, 211),  10 LC -MIS (APCI, ES, M+H=423).
Example 263 was synthesized in a similar manner as
Example 262 using the appropriate  starting materials.
IVIS is MtI.l unless noted. Ex. ER NMR (300 MHz;
d6-DIIISO; 8 ppm) unless otherwise  ornpound Nanto MS
No. noted  5-(4-Chlero-phenyl)-3- 1.51 - 1.79 (m, 211)
1.78 - 1.97 (in, 2 H) 2.66 - 2.92 (m, 2
(3-pyrazin-2-yt-ureido)- 11) 3.58 - 3.81 (m, 114) 3.96
- 4.32 (m, 1 H) 4.93 - 5.23 (m, 263
thiophene-2-carboxylic 458 1 H) 7.20 (s, I H) 7.49 (d,
J 8.48 Hz, 4 H) 7.65 (d, J4.40  acid (5)-piperid n-3-
z,2 H) 7.76 (d, ,7-8.40 Hz, 2 H) 6.17 (d, J=7,54 Hz, I
H)  Iamide 8.21 (d, J-2.64 Hz, I H) 8.24 - 8.28 (m, 2
H) 15 Throughout this .specification and the claims
which follow, unless the context requires  otherwise,
the word "comprise", and variations such as
"comprises" and "comprising", will be  understood to
imply the inclusion of a stated integer or step or
group of integers or steps but not the  



exclusion of any other integer or step or group of
integers or steps. 20 The reference in this
specification to any prior publication (or information
derived from it),  or to any matter which is known, is
not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior
publication (or information derived from it) or  known
matter forms part of the common general knowledge is
the field of endeavour to which this  specification
relates. 25 -132- THE CLAIMS DEFINING THE INVENTION
ARE AS FOLLOWS;  1. A compound of formula (1): Rz  R
~X Rs  (I)  wherein: XisS;  Y is CH; 10 Rt is selected
from cyan, isocyano, C1.6alkyl, -NR1IR12, Ci.6allcoxy,
C2-6alkenyl, Cz.  ealkynyl, cycloalkyl, cycloalkenyl,
aryl, and heterocyclyl, provided at is not tbienyl;
and wherein  R' may be optionally substituted on one
or more carbon atoms by one or more Rs; and wherein if
said Ri contains an -NH- moiety, the nitrogen of said
moiety may be optionally substituted by a  group
selected from R1; 15 R'- and R3 are each independently
selected from -C(-O)Nik6Rl, SO2NR16R17,
-NIIC(=O)NHR4, and -NHC(=NRs)NH2; R4 is selected from
H, OH, NRuR12, benzyl, C1.6allcoxy, cyoloallcyl,
cylecalkenyl, aryl,  heterocyclyi, mercapto, CHO,
-COaryl, -CO(G.6aikyl), -CONR}0R71, -C02(Ct.6a1kyl),
-COzaryl ,  -CO2NR3R3E -Sallcyl, -SO(C1.eallcyl),
-SOz(C1.6a1kyl), -Saryl, -SOaryl, -SOzaryl,-S0?NR3Ra1
20 and -(C1.6alkyl)S02 NR30R3 t wherein R may be
optionally substituted on one or more carbon  atoms by
one or more R15; and wherein if said heterocyclyl
contains a -NH- moiety, the nitrogen  may be
optionally substituted by a group selected from R14;
R6 and RT are each independently selected from H, OH,
OCH3, C1.6alkoxy, -NH2, - NHCH3, -N(CH3)2,
(C1.3allcyl)NRI ER12, -CH2CH2OH, oyoloalkyl, and a 5,
6, or 7- membered  



25 heterocycyy ring containing at least one nitrogen
atom, provided R6 and Rz are not both H; alternatively
R6 and R' taken together with the N to which they are
attached form a heterocyclic  ring; wherein R6 and Rn
independently of each other may be optionally
substituted on one or WO 200',V066163
PCTICB20041005400  -133 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;
R8 is selected from cyano, isocyano, -SO2(C1.6alkyl),
-S02-aryl; -SOacycloalkyl, - SO2cycloalkenyl,
-SO2heterocyclyl, and CF3; wherein Rs may be
optionally substituted on one or  5 more carbon atoms
by one or more R13; R9, R15, R's, R23, R24 and R33 are
each independently selected from halogen, nitro,
-NRbRal, cyano, isocyano, CE-6al]cY1, C2-6alkeny1> C
-6alkYnY1, aryl, cYcloapCS'1, heterocYclYI ,  hydroxy,
keto(=0), -O(C1.6alkyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(CE.6a]kyl)CHO, -NHCONR30R31,
-N(Cl_6alkyl)C0NR30R31, -NICOallcyl,
-NHCO2(CE.6alkyl); -NHCO2H, -N(C1.  10
6a]Iryl)CO(C1.6alkyl), -NHS02(Ci.6allcyI), carboxy,
-amidino, -CHO, -CONR30R31, -CO(C,.  6alkyl),
-COheterocyclyl, -COcycloalkyl, -CO2H,
-C02(CE.6alkyl), -CO2(aryl), -C02(NR30R31),  mercapro,
-S(C3.6alkyl), -SO(C3.6alkyl), -S02(Ct_6alkyl),
-SO2NR30R31; wherein R9, Rls, R'S, R23,  R24 and R33
independently of each other may be optionally
substituted on carbon by one or more  R20 and on
nitrogen of any moiety that contains an NI$ or NH2 by
R21; 15 R10, R14, R19, R25 and R3' are each
independently selected from halogen, nitro,  -NR39R31,
cyano, isocyano, C1_6alkY1, C2-6allcen ], C2-6a y
lkynyl, aryl, eycloa]Icyl, heterocyclyl,  hydroxy,
keto(=O), -O(Cl_6alkyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(C1-6alkyl)CHO,  -NHCONR30R31
-N(C1.6alkyl)C0NR30R31, -NHCOallcyl,
-NHC02(C1.('a]kyl); -NHCO2H, -N(C3_
6alkyl)CO(C1-6allcyl), -NHSO2(C1.6alkyl), carboxy,
-amidino, -CHO, -CONR30R3 _CO(C1. 20 6alkyl),
-COheterocyclyl, -COcycloalkyl, -CO2H,
-C02(C1-6allcyl), -C02(aryl), -C02(NR70R31)  mercapto,
-S(C,.6alkyl), -SO(C1.6alkyl), -SO2(C3.6allcyl),
-S02NR30R31; wherein R10, R14, R19, Res  and R34
independently of each other may be optionally
substituted on carbon by one or more R2'  and on
nitrogen of any moiety that contains an NI-I or NH2 by
R23 ; R' 1 and R12 are independently selected from
1-1, C1.5alkyl, cycloalkyl, aryl, heterocyclyl;  



25 alternatively R' 1 and R62 taken together with the
N to which they are attached form a heterocyclic
ring; wherein RE 1 and R12 independently of each other
may be optionally substituted on carbon by  one or
more R33; and wherein if said heterocyclyl contains a
-NH- moiety, the nitrogen of said  moiety rrrdy be
optionally substituted by a group selected from R34;
WO 2005/066163 PCT/CB20041005401)  -134 R 16 andR17
are each independently selected from H, OH, OCH3,
C1.6allcoxy, NI-I2,  -NIICH3, -N(CH3)2,
(CI.3alkryl)NR11R12, -CI2CI120H, cycloalkyl, aryl, or
a 5, b or 7-membered  heterocyclyl ring containing at
least one nitrogen atom, provided R16 and R17 are not
both H;  alternatively RI6 and R17 taken together with
the N to which they are attached form an optionally 5
substituted heterocyclic ring; wherein R16 and R17
independently of each other may be optionally
substituted on one or more carbon atoms by one or more
R24; and wherein if said heterocyclyl  contains an
-NH- moiety, the nitrogen of said moiety may be
optionally substituted by a group  selected from R25;
Rep, R22 and R32 are each independently selected from
halogen, nitro, 10 -NR30R31, cyano, isocyano,
CI-6alkyl, C2.6alkenyl, CyoalkYnY], aryl, cYcloalkY1>
heterocYclY1 ,  hydroxy, lceto(-O), -O(CI-6allryl),
-Oaryl, -OCOalkyl, -NI-ICHO, -N(C1.6allcyl)CHO,
-NIICONR3R31 -N(C1-6alkyl)CONR30R31 _NHCOaikyl,
-NHCO2(C1.6alk yl); -NHCO2%1, -N(CE- 6all 1 CO C1.eal1
I , -NIIS02(C1.6alk l , carboxy, -amidino, -CIHO
-CONR30R3I CO(CI- 6alkyl), -COheterocyclyl,
-COcycloalkyl, -CO21-I, -C02(CI-6a]Icyl), -C02(aryl),
-C02(NR30R31), 15 mercapto, -S(CI-6alkyl),
-SO(Cl_6allcyl), -S02(Ct-6allcyl), -S02NR30R3E;
wherein R20, R21 and K32  independently of each other
may be optionally substituted on carbon by one or more
K26 and on  nitrogen of any moiety that contains an NH
Or NH2 by R27; R21,R23 and R35 are each independently
selected from halogen, nitro, -NR30R3E, cyano,
isocyano, C1.6alkyl, C2.6alkenyl, C2.6alkynyl, aryl,
cycloalkyl, heterocyclyl,  20 hydroxy, keto(=O),
-O(CI-6alkyl), -Oaryl, -OCOalkyl, -NIICI-IO,
-N(C1.6alkyl)CI-I0,  -NHCONR30R31,
-N(CI-6alicyl)CONR30R31 _NHCOalkyl,
-NHC02(Cl_6allcyl); -NIICO2II, -N(C1-
6alIryl)CO(CI-6alkyl), -NISO2(C1.6alkyl), carboxy,
-amidino, -CHO, -CONR30R31 -CO(CI- 6allcyl),
-COheterocyclyl, -COcycloalkyl, -C02H,
-CO2(CL-6alkyl), -C02(aryi), -C02(NR3pR3f),  mercapto,
-S(CI-6allryl), -SO(C1.6alkyl), -S02(C1.6alkyl),
-SO2NR30R31; wherein R2I, R23 and Ras 



25 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 ;
R26 and R28 are each independently selected from
halogen, nitro, -NR30R31, cyano, isocyano, CI-6aikyl,
C2.6alkenyl, C2.6alkynyl, aryl, cycloalkyl,
heterocyclyl,  hydroxy, keto(=O), -O(Cl_6a0cyl),
-Oaryl, -OCOallryl, -NHCHO, -N(CI-6alkyl)CHO, WO
2005/066163 PC'17GB2 0 04 /0 05 400  -I35 -NHCONR30R31
-N(CI.6allcyl)CONR30R31 -NHCOallcyl,
-NHC02(C1.6alIcyl); -NHCO2H, -N(CI.
6alkyl)CO(CI.6alkyi), -NHSO2(C1.6alkyl), carboxY,
-amidino, -CHO, -CONR30R31 -CO(CI.  6alkyl),
-COheterocyclyl, -COcycloallcyl, -CO2H,
-C02(CI.6allcyl), -C02(aFYI), -CO2(NR30&),  mercapto,
-S(C1 6alkyi), -SO(C1.6alkyl), -SO2(CI.6alkyl),
-S02NR30R31; 5 R27 and R~9 are each independently
selected from halogen, nitro, -NR30R31 cyano,
isocyano, C1.6alkyl, C2.6alkenyl, C2.6allrynyl, aryl,
cycloallcyl, heterocyclyl, hydroxy, keto(=O),
-0(CI.6alkyl), -Oaryl, -OCOalkyl, -NHCHO,
-N(C1.6alkyl)CI-IO, -NHCONR30R31,
-N(CI.6alkyl)CONR30R31 -NHCOalkyl, -NHCO2(C3.6alkyl);
-NHCO2H, -N(CI.6alkyl)CO(CI.  6allcyl),
-NHSOz(C1.6alkyl), carboxy, -amidino, -CHO, -CONR30R37
-CO(C_6alkyl),  y y , y ky , ( y ), - y) ), mercapto,
10 COheteroc cl I -COc cloal l -CO2H, -COQ CI-balk t
C02(ar1 , -C02(NR30R31  -S(CE.6alkyl),
-SO(CI.6allryl), -S02(C1.6alicyl), -S02NR30R31; R30
and R31 are each independently selected from halogen,
nitro, -NH2, cyan, isocyano,  CI-6allcyl,
C2.6allcenyl, C2.6alkynyl, aryl, cycloalkyl,
heterocyclyl, hydroxy, keto("O),  -O(CI.6alkyl),
-Oaryl, -OCOallcyl, -NHCHO, -N(CI.6alkyl)CHO,
-NIICONR"R12 15 -N(C1.6ailcyl)CONRI IRI2
-NI-ICOailcyl, -NHC02(C3.6aIlcy1); -NI-ICO2H,
-N(CI.6alkyl)CO(CI_  6alkyl), -NHS02(CI.6alkyl),
carboxY, -amidino, -CHO, -CONR30R31, -CO(C,.6allcyl),
- CObeterocyclyl, -COeyeloaiicyl, -C02H,
-C02(CI.6alkyl), -CO2(aryI), -C02(NR30R31) mercapto,
-S(C,.salkyl), -SO(C1-6alkyl), -SO2(CI.6alkyl),
-SO2NRIIR12; wherein R30 and R3' independently  of
each other may be optionally substituted on carbon by
one or more R32; and wherein if said 20 heterocyclyl
contains a -NH- or NH2 moiety, the nitrogen of said
moiety may be optionally  substituted by a group
selected from Ras; or a pharmaceutically acceptable
salt thereof; provided That when X is S; Y is CI-I; R2
is C(=O)NR6R7; and R3 is NIdC(=0)NHR; then  



RI cannot be R50  25 wherein RS is selected from H,
optionally substituted carbocyclyl, or optionally
substituted CI.6allcyl; with the further proviso that
said compound is not
5-Methyl-2-ureido-thiophene-3-carboxylic acid
(l-ethyl-piperidin-3-yl)-amide;  [3
-((S)-3-Amino-azepane-l -c arb
onyl)-5-ethyl-thiophen-2-yl]-urea; 136-
2-Morpholn-4-yl-4-ureido-thiazole-5-carboxylic acid
(S)-piperidin-3-ylamide;
2-Methyl-5-ureido-oxazole-4-carboxylic acid
(S)-piperidin-3-ylamide;  5-(4-Chloro-phenyl)-3-
(3-[(R)-
t-(2,2,2-trifluoro-acetyl)-piperidin-3-yl'j-ureido}
thiophene-2-carboxylic acid (S)-piperidin-3-ylamide;
or 5
N(3-{[(3S)-3-aminoazepan-1-yi]carbonyl}-5-pyridin-2-yl
-2-thienyl)urea. 2, A compound of formula (1), or a
pharmaceutically acceptable salt thereof, according to
claim  1, wherein R' is selected from cycloalcyl,
cycioalkenyl, aryl, and heterocyclyl, provided R' is
not  thienyl; and wherein R' 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 f om
R'o 3. A compound of formula (I), or a
pharmaceutically acceptable salt thereof, according to
claim I  or claim 2 wherein at is aryl optionally
substituted on one or more carbon atoms by one or more
15 R9, 4. A compound of formula (I), or a
pharmaceutically acceptable salt thereof, according to
any one  of claims Ito 3 wherein one of RZ and R' is
-S02NRi6R" and the other is -NI-C(=O)NF1R4. 20 5, A
compound of formula (I), or a pharmaceutically
acceptable salt thereof, according to anyone  of
claims Ito 4 wherein one of R2 and R3 is -C(=O)NR'R'
and the other is -NHC(=O)NHR4. 6. A compound of
formula (1), or a pharmaceutically acceptable salt
thereof, according to any one  of claims I to 5
wherein one of R' and R3 is C(=O)NR6R' and the other
is -N1-IC(=O)NHR4; R6 is  25 H and R' is a 5, 6, or
7-membered heterocyclyl ring containing at least one
nitrogen atom; and wherein said heterocyclyl may be
optionally substituted on one or more carbon atoms by
one or  more R1B ; and further wherein if said
heterocyclyl contains an -NH- moiety, the nitrogen of
said  moiety may be optionally substituted by a group
selected from R". 



30 -137- 7. A compound of formula (I), or a
pharmaceutically acceptable salt thereof, according to
any  one of claims 1 to 5 wherein R6 and Rt 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 R18; and wherein if said heterocyelyl
contains a -NH- moiety, the 5 nitrogen of said moiety
may be optionally substituted by a group selected from
R'.  10 8. A compound, or pharmaceutically acceptable
salt according to any one of claims 1, 2, 5  and 6
wherein R2 is -C(=O)NR6R7;  R3 is -NHC(=O)Nf1R"; 15 R6
is H; R7 is a 5, 6, or 7-membered beterocyeyclyl ring
containing at least one uitvgen  atom; wherein said
heterocyelyl may be optionally substituted on one or
more carbon atoms by  one or more R1B; and further
wherein if said heterocyelyl contains an -NH- moiety,
the nitrogen  of said moiety may be optionally
substituted by a group selected from Ri;and R' is
selected from cycioallcyl, cycloalkenyl, aryl, and
beterocyclyl, provided R' is not  20 thienyl; and
wherein R' may be optionally substituted on one or
more carbon atoms by one or  more R9; and further
wherein if said heterocyelyl contains an -NH- moiety,
the nitrogen of said  moiety may be optionally
substituted by a group selected from R19 9. A
compound, or pharmaceutically acceptable salt thereof,
according to any one of claims  25 1, 2, 5, 6 and 8
wherein R3 is -C(-O)NR6R7;  R2 is -NfiC(' O)NHR'; I33
RO is fl; R? is a 5, 6, or 7-membered heterocycyclyl
ring containing at least one nitrogen  atom wherein R7
may be optionally substituted on one or more carbon
atoms by one or more R'a;  and wherein if said
heterocyclyl contains a -NH- moiety, the nitrogen of
said moiety may be  optionally substituted by a group
selected from it19; and R1 is selected from
cycloallcyl, 5 cycloallcenyl, aryl, and heterocyclyl,
provided R is not thieny; and wherein Rt 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. 10 10. A compound, or
pharmaceutically acceptable salt, according to claim I
selected from
5-(3-Fluoro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide;
5-Phenyl-2-ureido-thiophene-3-carboxylic acid
(S)-piperidin-3-ylamide;
5-(3,5-Difluoxo-phenyl)-2-ureido-thiophene-3-carboxyli
c acid (S)-piperidin-3-y1amide;
5-(4-Fluoro-phenyl)-2-ureido-thiophene-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-(piperidin-l-carbonyl)-phenyl)-2-ureido-thiophene
3-carboxylic acid (S)-piperidin-3- ylarrtide;
5-(4-Cyano-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidua-3-ylamide; 20 5-[4 (Piperid
ne-l-carbonyl)-phenyl]-3-ureido-thiophene-2-carboxylic
acid (S)-piparidin-3- ylarnidc;
5-(3,4-Dtfluoro-phenyl)-3-ureido-thiophene-2-carboxyli
c acid (S)-piparidin-3"ylatnide;
5-(3-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piparidin-3-ylamide;
5-(2,3-Difiuoro-phenyl)-3-ureido-thiophene-2-carboxyli
c acid (S)-piperidin-3-ylamide; 25
5-(2,4-Difluoro-phenyl)-3-ureido-thiophene-2-carboxyli
c acid (S)-pipetidin-3-ylamide;
5-(3,5-17if[uoro-phenyl)-3-ureido-thiophene-2-carboxyl
ic acid (S)-piperidin-3-ylautide;
5-Phenyl-3-ureido-thiophene-2-carboxylic acid
(S)-piperidin-3-ylatnide;and
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic
acid (S)-piperidin-3-ylamide. 139- 1 I. A compound of
formula (t) or a pharmaceutically acceptable salt
thereof, as claimed in any  one of claims 1 to 10, for
use in the treatment or prophylaxis of disorders
associated with cancer.  12. A compound of formula (I)
or a pharmaceutically acceptable salt thereof, as
claimed in any 5 one of claims I to 10, for the use in
treatment or prophylaxis of 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 the  central and
peripheral nervous system, and other tumor types such
as melanoma, fibrosarcoma and  osteosarcoma. 10 



13. A compound of formula (I) or a pharmaceutically
acceptable salt thereof, as claimed in any  one of
claims Ito 10, for use in the treatment or prophylaxis
of proliferative diseases including  autoimmune,
inflammatory, neurological, and cardiovascular
diseases. 15 14. A method of limiting coif
proliferation in a human or animal comprising
administering to said  human or animal a
therapeutically effective amount of a compound of
formula (I) or a  pharmaceutically acceptable salt
thereof, as claimed in any one of claims Ito 10. 15. 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 (I) or a  pharmaceutically
acceptable salt thereof, as claimed in any one of
claims I to 10. 16. 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 {I) or a 25
pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1 to 10. 17. 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 the 30 central and peripheral nervous
system, and other tumor types such as melanomasarcomas
40- including fibrosarcoma and osteosarcoma, malignant
brain tumors, comprising administering to  said human
or animal a therapeutically effective amount of a
compound of formula (I) or a  pharmaceutically
acceptable salt thereof, as claimed in any one of
claims Ito 10. 5 18. A method of treatment o( 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 (I) or a
pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1 to 10. 10 19. A method of
treating cancer comprising administering to a human a
compound of formula (I)  or a pharmaceutically
acceptable salt thereof, as claimed in any one of
claims 1 to 10, and an anti- tumor agent. 20. 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 to 10,  and a DNA damaging
agent. 21. 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 Ito 10. 22. 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 (I) or a pharmaceutically acceptable salt
thereof, as claimed in any one  25 of claims 1 to 10.
23. A pharmaceutical composition comprising a compound
of formula (1) or a pharmaceutically  acceptable salt
thereof, as claimed in any one of claims I to 10,
together with at least one  pharmaceutically
acceptable carrier, diluent or excipent. 30 -141- 24.
The use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, as  claimed
in any one of claims 1 to 10, in the preparation of a
medicament. 25. The use of a compound of formula (I)
or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims I to 10, in the
preparation of a medicament for the treatment or  5
prophylaxis of cancer, 26. The use of a compound of
formula (I) or a pharmaceutically acceptable salt
thereof, as  claimed in any one of claims 1 to 10, 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 of the central 10 and peripheral
nervous system, and other tumor types such as
melanoma, fibrosarcoma and  osteosarcoma. 27. The use
of a compound of formula (I) or a pharmaceutically
acceptable salt thereof, as  claimed in any one of
claims 1 to 10, in the preparation of a medicament for
the treatment or  15 prophylaxis of proliferative
diseases including autoimmune, inflammatory,
neurological, and  cardiovascular diseases, 28. A
method of inhibiting CHKI kinase comprising
administering to an animal or human in  need of said
inhibiting a therapeutically effective amount of a
compound of formula ([) or a  20 pharmaceutically
acceptable salt thereof, as claimed in any one of
claims Ito I0. 29. The use of a compound of formula
(1) or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims I to 10, in the
preparation of a medicament for use in the inhibition



ofCUKI kinase activity. 25 30. The use of a compound
of formula (I) or a pharmaceutically acceptable salt
thereof, as  claimed in any one of claims Ito 10, in
the preparation of a medicament for use in limiting
cell  proliferation. 30 142  31. A process for the
preparation of a compound of formula (E) or a
pharmaceutically  acceptable salt thereof, as defined
in any one of claims Ito 10, which comprises: a.
reacting a compound with formula (Ill) wherein A is
thienyl and Lis a  displaceable group 5 L  Br ,c NH  C
o~_NH  R4  (Ill) with an amine of formula (IV); RG
;N--H  R7 10 (IV)  to yield a compound of formula (V)
O RG 7  Br A NH o NH  R4  (V); 15 b. reacting a
compound with formula (V) with a boronic acid or ester



c to form a compound of formula (1); and  c.
optionally 143- i) converting a compound of the
formula (I) into another compound of the formula (I);
and/or ii) forming a pharmaceutically acceptable salt
thereof.  5 32. A process for the preparation of a
compound of formula (1) or a pharmaceutically
acceptable  salt thereof, as defined in any one of
claims Ito 10, which comprises a, reacting a compound
of formula (VII) wherein A is thienyl and R is a
hydrocarbon  10 radical; OR  Br 1-1  a NH R4  (VII)
with a boronic acid or ester to font a compound of
formula (VIII):  O  OR A  R1 NH  O~-NH R`+  15 (VIII)
b. reacting a compound of formula (VIII) with an amine
of formula (1V)  R6  N-H R7  (IV)  to form a compound
of formula (1); and 



-144- C. optionally, i) converting a compound of the
formula ([) into another compound of the formula (1);
and/or ii) forming a pharmaceutically acceptable salt
thereof.  5 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 Ito 10 which comprises: a, reacting a compound
of formula (IX) wherein A is thienyl and R is a
hydrocarbon  10 radical; OR  RI NHZ (IX)  with a
concentrated hydroxide base to form a compound of
formula (X);  i5 OH  R' NH2  (X) b. reacting the
compound of formula (X) with an amine of formula (IV)
R g N-H  R7 20 (IV)  to form a compound of formula
{XI) - 145 0 Ra A R7  R1 NH2  (XI) c. reacting the
compound of formula (Xl) with a compound selected from
compounds of  formulas (XIS), (XIII) and a
carbonylation reagent or (XIV); 



N  5 (XII)  HN,H  RQ (XIII)  O  R4 NN l0 (XIV)  to
form a compound of formula (1); and d. optionally, i)
converting a compound of the formula (I) into another
compound of the formula (1);  and/or IS ii) forming a
pharmaceutically acceptable salt thereof.  34. A
compound of formula ()CV), (XVI) or (XI) 146- 0 0 Re
OR N  1 S , S R7  Br k NH Sr NH  ~-NH 0J/-NH R4 R4
(XV) (XVI)  0 Re N  R7 RI AZ NH2  (XI) wherein R' is
aryl and 1t4, R6 and R' are as defined in fozrnula
(I), A is a thienyl ring and a is a  hydrocarbon
radical and provided that the compound of formula (XI)
is not 



3- Amino-5-(4-acid
[(iR,2R)-2-(2,4-difluoro-phenyl)-2-hydroxy-l 10
methyl-3-[1,2,4]triazol-I-yl-propyl]-amide. 35. The
use of compounds of formulas (XV), (XVI), (XI) 0 0 Rs
OR fi  s1 s1 ~, 8r N NH Br N NH  O~"'NH oNH R4 R4 15
(XVI) (XVI) -147- p Ra A R7  R NH2  (X1) wherein Wis
aryl and R, R6 and R' 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  the manufacture of a
compound of formula (1) according to any one of claims
I to 10. 5 36. Compound according to claim 1 or claim
34 substantially as heroinbefore described with
reference to any one of the examples 37. Process
according to any one of claims 31 to 33 substantially
as hereinbefore described with  10 reference to any
one of the examples. 15  20  25 










