
100690 0 5 SEP 2006  -1 BENZAMIDE DERIVATIVES This invention relates to
benzamide derivatives, or pharmaceutically acceptable salts  or in vivo
hydrolysable esters or amides thereof. These benzamide derivatives possess
his lone  5 deacetylase (1-IDAC) inhibitory activity and accordingly have
value in the treatment of disease states associated with cancer (Marks
eta!., Nature Reviews, 1, 194-202, (2001)), cystic  fibrosis (Li, S. et a!,
T_ Biol. Chem., 274, 7803-7815, (1999)), Huntingdons chorea (Steffan, J_
S_ et al., Nature, 413, 739-743, (2001)) and sickle cell anaemia
(Gabbianelli, M_ et al., Blood,  95, 3555-3561, (2000)), and accordingly
are useful in methods of treatment of a 10 warm-blooded animal, such as
man. The invention also relates to processes for the  manufacture of said
benzamide derivatives, to pharmaceutical compositions containing them  and
to their use in the manufacture of medicaments to inhibit HDAC in a
warm-blooded  animal, such as man. In the cukaryotic cell, DNA is compacted
to prevent transcription factor accessibility.  15 When the cell is
activaled this compact DNA is made available to DNA-binding proteins,
thereby allowing the induction ofgene transcription (Beata, M_, J. Med.
Chem, 74, 711-724  (1996); Wolffe, A. P., Nature, 387, 16-17 (1997)).
Nuclear DNA associates with histories to  form a complex known as
chromatin. The core hislones, leaned H2A, H2B, H3 and H4  surrounded by 146
base pairs oFDNA Form the fundamental unit of chromatin, the 20 nucleosome.
The N-terminal tails of the core histories contain lysines that are sites
for post- transcriptional acctyla[ion. Acetylation neutralizes the
potential of the side chain to form a  positive charge on the lysine side
chain, and is thought to impact chromatin structure. His tone Deacetylases
(HDACs) are zinc-containing enzymes which catalyse the  removal of acetyl
groups from the c-amino termini of lysine residues clustered near the amino
25 terminus of nucleosomal histories. HDACs maybe divided into two classes,
the first (HHDAC 1, 2, 3 and 8) represented by yeast Rpd3-like proteins,
and the second (HDAC 4, 5, 6, 7, 9 and  10) represented by yeast Hdal -like
proteins. The reversible process of acelylation is important  in
transcriptional regulation and cell-cycle progression. HDAC deregulation
has been  associated with several cancers and HDAC inhibitors, such as
Trichostatin A (a natural 3o product isolated fi-am Sireptomyces
hygroscopicus), have been shown to exhibit significant  anti-tumour effects
and inhibition of cell-growth (Meinke, P. T., Current Medicinal  



Chemistry, 8, 211-235 (2001)). Yoshida et al, Lxper. Cell Res., 177,
122-131 (1988) leaches 100690 0 5 SEP 2006  -2 that Trichostatin A causes
arrest of rat fibroblasts at the G 1 and Cr2 phases of the cell cycle,
thereby implicating HDAC in cell cycle regulation. Furthermore,
Trichostatin A has been  shown to induce terminal differentiation, inhibit
cell growth, and prevent the formation of  tumours in mice (Finnin et al.,
Nature, 401, 188-193 (1999)). 5 To dale only a few inhibitors of HDAC are
known in the art. There is thus a need to  identify additional FIDAC
inhibitors. Accordingly, the present invention provides a compound of the
formula (I):  (R' )m (R7)n O  A ' , - (RQ)p  H 1 I R3  m 10 wherein: Ring A
is a heterocyclyl, wherein if said helerocyclyl contains an -NH- moiety
that  nitrogen maybe optionally substituted by a group selected from K; R'
is a subslituent on carbon and is selected from halo, nitro, cyano,
hydroxy,  trifluoromethy], trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl,  15 Ci.salkyl, C2.6alkenyl, C2_6alkynyl, C1.6alkoxy,
C].6alkanoyi, Cl_6alkanoyloxy, N-(C 1 -6alkyl)amino, NN-(C i_6alkyl)2amino,
Ci~alkanoylamino, N-(C i_6alkyl)carbamoyl,  N,N-(C i_6alkyl)zcarhamoyl,
C14alkylS(O)a wherein a is 0 to 2, C1-6alkoxycarbonyl,
N-(C1.6alkyl)sulphamoyl, N.N-(C1.6alkyl)zsulphamoyl, aryl, aryloxy, aryl
C1a,alkyI,  heterocyclic group, (heterocyclic group)Ci~alkyl, or a group
(B-E-); wherein Rj, including 20 group (B-E-), maybe optionally substituted
on carbon by one or more W; and wherein if said  heterocyclic group
contains an -NH- moiety that nitrogen maybe optionally substituted by J;  W
is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromcthoxy, amino,
carboxy,  carbamoyl, mere apto, sulpharnoyl, C1,,alkyI, C22_6alkenyl,
C2-~alkynyl, Ci-6alkoxy, Ci_6alkanoyl, Ci_6alkanoyloxy, N-(Ci~alkyl)amino,
NN-(C i_6alkyl)2amina, 25 Cl4alkanoylamino, N-(C1-6alkyl)carbamoyl,
NN-(Ci-6alkyl)2carbamoyl, Ci_6alkylS(O)a  



wherein a is 0 to 2, CI-~,alkoxycarbonyl, N-(C1_6alkyl)sulphamoyl,
N,N-{C]-4alkyt)2sulphamoyl,  or a group (B'-E'-); wherein W, including
group (B'-E'-), maybe optionally substituted on  carbon by one or more Y;
100690 0 5 SEP 2006  -3 Y and Z are independently selected from halo,
nitro, cyan, hydroxy, trifluoromethyl,  trifluoromethoxy, amino, carboxy,
carbamoyl, mercaplo, sulphamoyI, Ci4alkyl, C2,~alkcnyl,  C2.6alkynyl,
Clgalkoxy, C1_6alkanoyI, C1_6alkanoyloxy, N-(C1.(,alkyl)amino, N,N-(C
14alkyl)2amino, C 1 -6alkanoylamino, N-(C j alkyl)carbamoyl, 5
N,,N-(Cidalkyl)2carbamoyl, C14alkylS(O)a wherein a is 0 to 2,
C,_6alkoxycarhonyl,  N-(C1.6alkyl)sulphamoyl orNN-(C1.(,alkyl)2sulphamoyI;
G, J and K are independently selected firm C1.8alkyl, C2 alkenyl,
C1_galkanoyl,  Ci.salkylsulphonyl, C1.ealkoxycarbonyl, carbamoyl,
N-(Ci.salkyl)carbamoyl, N,N-(C t-salkyl)carbamoyl, benzyloxycarbonyl,
benzoyl, phenylsulphonyl, aryl, aryICl{alkyl or  10 (heterocyclic
group)Ci-6alkyl; wherein G, J and K maybe optionally substituted on carbon
by  one or more Q; and wherein if said heterocyclic group contains an
-N1-1- moiety that nitrogen  may be optionally substituted by hydrogen or
C1_6alkyl; Q is halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy,  carbamoyl, mercaplo, sulphamoyl,
C14alkyl, C2 alkenyl, C2.6alkynyl, C 4alkoxy, i5 Cj.salkanoyl,
C1.6alkanoyloxy, N-(Ci.6alkyl)amino, NN-(C 1.6alkyl)2amino,
Cj-6alkanoylamino, N-(C i_6alkyl)carbamoyl, N,N-(C1-6aIky1)2carbamoyl,
Ci4a1kylS(O)a  wherein a is 0 to 2, C1 ,alkoxycarbonyl,
C]4alkoxycarbonylamino, N-(Ci-&alkyl)sulphamoyl,
N,N-(C1.6alkyl)2sulphamoyl, aryl, aryloxy, aryl C1.6alkyl, ary1Ci.6alkoxy,
heterocyclic group,  (heterocyclic group)Cl_6alkyl, (heterocyclic
group)Cl_6alkoxy, or a group (B"-E"-); wherein Q, 20 including group
(B"-E"-), may be optionally substituted on carbon by one or more Z; B, B'
and B" are independently selected from CI4alkyl, C24alkenyl, C2.6alkynyl,
C3_scycloalkyl, C3_scycloalkylCi4alkyl, aryl, arylCi~alkyl, heterocyclic
group, (heterocyclic  group) Cl_6alkyl, phenyl or phenylCl_6alkyI; wherein
B, B' and B" maybe optionally  substituted on carbon by one or more D; and
wherein if said heterocyclic group contains an 25 -NH- moiety that nitrogen
may be optionally substituted by a group selected from G; E. E' and E" are
independently selected from -N(Ra)-, -0-, -C(O)O-, -OC(O)-. -C(O)-,
-N(RE)C(O)-, -N(R)C(O)N(R")-, -N(R7)C(O)O-, -OC(O)N(Ra)-, -C(O)N(Ra)-,
-S(O)r,  



-SO2N(Ra)-, -N(Ra)SO2-; wherein RA and e are independently selected Cmm
hydrogen or  CI.salkyl oplionally substituted by one or more F and r is
0-2; 30 D and F are independently selected from halo, nitro, cyano,
hydroxy, lrifuoromethyl,  triRuoromethoxy, amino, carboxy, carbamoyl,
mercaplo, sulphamoyl, C1.6alkyl, C2.6alkenyl,  C2-6alkynyl, Ci4alkoxy,
Cl-6alkanoyl, C14alkanoyloxy, N-(C i_6alkyl)amino, 100690 0 5 SEP 2006  -4
N,N-(Ci-6alkyl)2amino, Ci~alkanoylamino, N-(Ct.6alkyl)carbamoyl,
N,N-(Cl_6alkyl)2carbamoyI, C1.6alkylS(O)a wherein a is 0 to 2,
Ci-6alkoxycarbonyl,  N-(C i _6alkyl)su lphamoyl or NN-(C j ~alkyl)2sulph
amoyl; in is 0, 1, 2. 3 or 4; wherein the values of RI may be the same or
different;  5 R2 is halo; n is 0, 1 or 2; wherein the values of R2 may be
the same or different;  R3 is amino or hydroxy, R4 is halo, nitro, cyano,
hydroxy, trifluoromethyl, trifluoromelhoxy, amino, carboxy,  carbamoyl,
mercapto, sulphamoyl, Ci-3alkyl, C2_., alkenyl, C2.3alkynyl, C1.3alkoxy, 1o
Ci-3alkanoyl, Ci-3alkanoyloxy, N-(C1.3alkyl)amino, N.N-(Ct_3alkyl)2amino, C
1.3 alkanoylamino, N-(C1-3alkyl)carbamoyl, NN-(C i_3alkyl)zcarbamoyl,
Cl_3alkylS(O)a  wherein a is 0 to 2, Cl_3alkoxycarbonyl,
N-(C1-3alkyl)sulphamoyl, N,N-(Ct_7alkyl)2sulphamoyI;  p is 0, 1 or 2;
wherein the values of R4 maybe the same or different; or a pharmaceutically
acceptable salt or in vivo hydrolysable ester or amide thereof;  15 with
the proviso that said compound is not
N-(2-amino-6-hydroxyphenyl)--(1-methylhomopipcrazin-4-yl)benzamide;
N-(2-amino-6-mcthylphcnyl)-4 -(1-methylhomopiperari n-4-yl)benzamide;
N-(2-aminophenyl) -(I-t-butoxycarbonylhomopiperazin-4-yl)benzamide; or
N-(2-aminophenyl)-1-(I -methylhomopiperaziu-4-yl)benzamide. 20 According to
a further aspect of the present invention, there is provided a compound of
the formula (f) wherein Ring A is a helerocyclyl; K1 is halo, nitro, cyano,
hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,  carbamoyl,
mereapto, sulphamoyl, C1-~alkyl, C2_6alkenyl, Cz.6alkynyl, Ci.5alkoxy, 25
C]4alkanoyl, Cl-&alkanoyloxy, N-(C 1.6alkyl)atnino, NN-(C l-6alkyl)2amino,



Ci_6alkanoylamino, N-(Cl4jalkyl)carbamoyl, NN-(C i_6alkyl)zcarhamoyl,
Ci_6alkylS(0),  wherein a is 0 to 2, Ci.jalkoxyearbonyl,
N-(Cl_6alkyl)sulphamoyl, N,N-(CI.6alkyl)2sulphamoyl  or a group (B-E-);
wherein, B is selected from Ci4alkyl, C2.6alkenyl, Cz_6alkynyl,
C3.acycloalkyl, 30 C34cycloalkylCl{alkyl, phenyl, heterocyclyl,
phenylCi_6alkyl orheterocyclylCi~alkyl;  wherein B maybe optionally
substituted on carbon by one or more D; and wherein if said 100690 0 5 SEP
2006  -5 heterocyclyl contains an -NH- moiety that nitrogen may be
optionally substituted by a group  selected from G; E is -N (R')-, -0-,
-C(O)O-, -OC(O)-, -C(O)-, -N(R5)C(O)-, -C(O)N(RA)-, -S(O)r,  -SO2N(RA)-,
-N(R3)SO2-; wherein R' is hydrogen or Ci_6alkyI optionally substituted by
one or  5 more D and r is 0-2; D is independently selected from halo,
nitro, cyan, hydroxy, trifluoromethyl,  trifluoromethoxy, amino, carboxy,
carbamoyl, mereaplo, sulphamoyl, Ci-6alkyl, C2-6alkenyl,  C2-6alkynyl,
Ci{alkoxy, C1-6alkanoyl, CI- alkanoyloxy, N-(C1_6alky])amino,
N,N-(Ci.6alkyl)2amino, Ci.6alkanoylamino, N-(Ci4alkyl)carbamoyl, 10 NN-(C
i_6alkyl)2carbamoyl, CI4alkylS(O)a wherein a is 0 to 2, Ci4alkoxycarbonyl,
N-(C1~alkyl)su]phamoyl and NN-(C] alkyl)2sulphamoyl; G is selected from
C1-4 alkyl, Cj alkanoyl, C 1 4alkylsulphonyl, Ci-4alkoxycarbonyl,
earbamoyl, N-(C14 alkyl)carbamoyl, N,N-(Ci-0alkyl) carbamoyl, benzyl,
benzyloxycarbonyl,  benzoyl and phenylsulphonyl; 15 m is 0, I, 2, 3 or 4;
wherein the values of R1 maybe the same or different;  R2 is halo; n is 0,
1 or 2; wherein the values of R2 may be the same or different;  R3 is amino
or hydroxy; R4 is halo, nitro, cyano, hydroxy, irifluoromethyl,
trifluoromethoxy, amino, carboxy,  20 earbamoyl, mercapto, su]phamoyl,
Cl_3alkyl, Cz_3alkenyl, C2_3alkynyl, Ci.3alkoxy,  Ci_3alkanoyl,
Cz_3alkanoyloxy, N-(Ci.3alkyi)amino, NN-(C i.3a lkyl)2amino,
Ci.3alkanoylamino, N-(Ci_aalkyl)carbamoyl, N,N-(C i_3alkyl)2carbamoyl,
Cp_jalkylS(0)a  wherein a is 0 to 2, Ci_3alkoxyearbony], N-(C
1_3alkyl)sulphamoyl, N,N-(Ci.3alkyl)2sulphamoyl; p is 0. 1 or 2; wherein
the values of R" may be the same or different; 



25 or a pharmaceutically acceptable salt or in vivo hydrolysable ester or
amide thereof;  with the proviso that said compound is not
N-(2-amino-6-hydroxyphenyll-4- (1-methylhomopiperazin-4-yl)Ibenzainide;
N-(2-amino-6-mcthylphenyl)-4 (1-me thylhomopiperazin-4-yl)l benzamid c;
N-(2-aminophenyl)-4  (I -t-butoxycarbonylhomopiperazin-4-yl)lbenzainide; or
N-(2-a ininoplrenyl)-4- 30 (1-methylhomopiperazin-4-yl)lbenzamide. In this
specification [lie term "alkyl" includes both straight and branched chain
alkyl  groups. For example, "C1 _alkkyl" and "CISalkyl" includes methyl,
ethyl, propyl, isopropyl, 100690 0 5 SEP 2006  -6 pentyl, hexyl, heply],
and t-butyl, However, relerences to individual alkyl groups such as
`propyl' are specific for the straight-chained version only and references
Io individual  branched chain alkyl groups such as `isopropyl' arc specific
for the branched chain version  only. The term "halo" refers to 11uoro,
ehloro, bromo and iodo. 5 Where optional substituents are chosen from "One
or more" groups it is to be  understood that this definition includes all
subslituenlsbeing chosen from one of the, specified  groups or the
substituents being chosen from two or more of the specified groups. A
"heterocyclyl" is a saturated, partially saturated or unsaturated, mono or
bicyclic  ri rig containing 3-12 atoms of which at least one atom is chosen
from nitrogen, sulphur or 10 oxygen, which may, unless otherwise specified,
be carbon or nitrogen linked, wherein a ring  sulphur atom may be
optionally oxidised to form the S-oxide(s)- Preferably a "heterocyclyl" is
a saturated, partially saturated or unsaturated, monocyclic ring containing
5 or 6 atoms of  which at least one atom is chosen from nitrogen, sulphur
or oxygen or a 8-10 membered  bicyclic ring which may, unless otherwise
specified, be carbon or nitrogen linked, wherein a 15 ri rig sulphur atom
may be optionally oxidised to form S-oxide(s). Examples and suitable
values of the term "heterocyclyl" are thiazolidinyl, pyrrolidinyl,
1,3-benzodioxolyl, 1,2,4- oxadiazolyl, 2-azabicyclo[2.2. I jhcp tyl,
morpholinyl, tetrahydrofiu-anyl, furanyl,  tetrahydropyranyl, piperidinyl,
piperidinyl, thiomorpholinyl, 1,3-dioxolany], hamopiperazinyl,  thienyl,
pyrrolyl, pyrazolyl, oxadiazolyl, letrazolyl, oxazolyl, thienopyrimidinyl,
20 thicnopyridinyl, lhieno[3,2d]pyrimidinyl, 1,3,5-lriazinyl, purinyl,
1,2,3,4-letrahydroquinolinyl,  benzimidazolyl, benzthiazoly], benzoxazolyl,
benzolhienyl, benzofiuanyl, indazolyl,  quinazolinyl, cinnolinyl,
phthalazinyl, quinoxalinyl, nap thyridinyl, benzotriazolyl,  



pyrrololhienyI, imidazothienyl, isoxazolyl, imidazolyl, lhiadiazolyl,
isothiazolyl, 1,2,3- triazolyl, 1,2,4-1riazaly], pyranyl, indolyl,
pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl,- 25 quinolyl,
quinazolinyl, and ]-isoquinolinyl. A "heterocyclic group" is a saturated,
partially saturated or unsaturated, mono or  bicyclic ring containing 3-12
atoms of which al least one atom is chosen from nitrogen,  sulphur or
oxygen, which may, unless otherwise specified, be carbon or nitrogen
linked,  wherein a C142 group can optionally be replaced by a C(O), and
wherein a ring sulphur atom 30 may be optionally oxidised to form the
S-oxide(s). Preferably a "heterocyclic group" is a  saturated, partially
saturated or unsaturated, monocyclic ring containing 5 or 6 atoms of which
at least one atom is chosen from nitrogen, sulphur or oxygen or a 9 or 10
membered bicyclic  ring which may, unless otherwise specified, be carbon or
nitrogen linked, wherein a CH2 100690 0 5 SEP 2006  -7 group can optionally
be replaced by a C(O), and wherein a ring sulphur atom may be  optionally
oxidised to form S-oxide(s)- Examples and suitable values of the term
"heterocyclic  group" arc pyrrolidinyl, 2-pyrrolidonyl
2,5-dioxopyrrolidinyl, 2,4-dioxoimidaaolidinyI, 2-oxo- 1,3,4-triazolinyl,
oxazolidinyl, 2-oxazolidonyl, 5,6-dihydro-uracilyl, 1,3-benzodioxolyl,
1,2,4- 5 oxadiazolyl, 2-azabicyclo[2.2.1]heptyl, morpholinyl,
2-axolelrahydrofuranyl, letrahydroruranyl, fhranyl, tetrahydropyranyl,
piperidinyl, piperazinyl, thiomorpholinyl,  1.1Aioxothiomorpholinyl, 1.3
-di oxol any!, homopiperazinyI, thiophenyl, thienopyridinyl,
lhienopyrimidinyl, thicno[3,2d]pyrimidinyl, 1,3,5-triazinyl, purinyl,
quinolinyl, isoquinolinyl,  1,2,3,4-letrahydroquinolinyl,
tetrahydroisoquinolinyl, imidazolyl, benzimidazolyl, to bcnzothiazolyl,
benzoxazolyl, benzothiophenyl, benzofuranyl, indazolyl, quinazolinyl,
cinnalinyI, phlhalazinyl, quinaxalinyl, napthyridinyl, oxazolyl,
isoxazolyl, pyrrolyl, tetrazolyl,  thiadiazolyl, isothiazolyl.
1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl, isoindolyl,
pyrimidinyl, thiazolyl, pyrazolyl, 3-pyrrolinyl, pyrazinyl, pyridazinyl,
pyridiuyl, pyridonyl,  pyrimidonyl and 1-isoquinolinyl_ 15 An "aryl" group
is, for example, phenyl, indenyI, indanyl, naphlhyl, tetrahydronaphthyl  or
fluorenyl, preferably phenyl. An example of"C~alkanoyloxy" is aceloxy.
Examples of"Cl-Ralkoxycarbonyl",  "C 1.6alkoxycarbonyl" and
Ci-0alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl,  n- and
t-butoxycarbonyl. Examples of C2.6al kynyl are ethynyl and 2-propynyL
Examples of 



20 "Ci{,alkoxy" include methoxy, ethoxy and propoxy. Examples of "C1
alkanoylamino" and  C1.3 alkanoylamino include 1Drmamido, acetamido and
propionyl amino. Examples of  "Cl~alkyl5(O), wherein a is D to 2" include
C14alkylsulphonyl, CI.3alkyl S(O),, methylthio,  ethyllhio,
methylsulphinyl, ethyl sulphinyl, mesyl and ethylsulphonyl. Examples of
"Ci.8alkanoyl", "C14,alkanoyl" and C1 1alkanoyl include C1-3alkanoyl,
propionyl and acetyl. 25 Examples of"N-C1.6alkylamino" and N-(Ci_3alkyl)
amino include methyl amino and  ethylamino. Examples
of"N,N--(C1.6alkyl)2amino" and 1V,N--(C 1.2alkyl)2amino include
di-N-methylamino, di-(N-ethyl)amino, di-(N-butyl)arnino and
N-ethyl-N-methylamino.  Examples of"C2.8alkenyl" are C2.6alkenyl and C2.3
alkenyl, and include vinyl, allyl, and  l-proponyl. Examples
of"N-(C1salkyl)sulphamoyl" and`W-(C l-6alkyl)sulphamoyl" are 30
N-(CI-3alkyl)sulphamoyl, N-(methyl)sulphamoyl and N-(ethyl)sulphamoyl.
Examples of  "N-(Ci.(,alkyl)zsulphamoyl" are N,N-(Ci.3alkyl)2sulphamoyi,
N,N-(dimethyl)sulphamoyl and  N-(methyl)-N-(cthyl)sulphamoyl. Examples
of"N-(Cj_galkyl)caibamoyl" and "N-(C ],Aalkyl)carbamoyl" are N-(C1-alkyl)
carbamoyl, N-(C1-3alkyl)carbamoyl, 100690 0 5 SEP 2006  -g
methylaminocarbonyl, and ethylaminocarbonyl. Examples of"N,N--(C
I_salkyl)2carbamoyl"  and"N,N-(C i _6alkyl)2carbamoyl" are N, N-(C
lAalkyl)earbamoyl, N, N-(C I.2a1ky1)2carhamoyl,  dimethylaminocarbonyl and
methylethylaminocarbonyl. Examples of "(heterocyclic  group)Ct.6alkyl"
include piperidin-l-ylmethyl, piperidin-1-ylethyl, piperdin-I-ylpropyI, 5
pyridylmethyl, 3-morpholinopropyl, 2-morpholinoethyl and
2-pyrimid-2-ylethyl_ Examples of  "(heterocyclic group)Ct.6alkoxy" include
(heterocyclic group)methoxy, (heterocyclic  group)ethoxy and (heterocyclic
group)propoxy. Examples of"arylCl4alkyl" include benzyl,  2-phcnylcthyl,
2-phenylpropyl and 3-phenylpropyl Examples of"aryloxy" include phenoxy  and
naphthyloxy. Examples of"C3 BcycIoalkyl" include cyclopropyl and
cyclohexyl. 10 Examples of"C3-seycloalkylCi4alkyl" include
cyclopropylmethyl and 2-cyclohexylpropyl.  Examples
of"Ct_6alkoxycarbonylamino" include methoxycarbonylamino and
r-buloxycarbonylanrino. Within this specification composite terms are used
to describe groups comprising more  that one functionality such as
arylCi_6alkyl. Such terms are to be inlerprettcd as is understood  15 by a
person skilled in the art. For example ary1Ci_6alkyl comprises CI~alkyl
substituted by aryl  and such a group includes benzyl, 2-phenylethyl,
2-phenylpropyl and 3-phenylpropyl_ 



A suitable pharmaceutically acceptable salt of a compound of the invention
is, for  example, an acid-addition salt of a compound of the invention
which is sufficiently basic, for  example, an acid-addition salt with, for
example, an inorganic or organic acid, for example 20 acetic, hydrochloric,
hydrobromic, sulphuri c, phosphoric, tri fluoroacetic, citric or maleic
acid.  In addition a suitable pharmaceutically acceptable salt of a
compound of the invention which  is sufficiently acidic is an alkali metal
salt, for example a sodium or potassium sail, an  alkaline earth metal
salt, for example a calcium or magnesium salt, an ammonium salt or a salt
with an organic base which affords a physiologically-acceptable cation, for
example a salt 25 with melhylamine, dimcthylaminc, trimcthylamine,
piperidine, morpholine or  Iris-(2-hydroxyethyl)ami n e, The compounds of
the formula (1) may be administered in the form of an in vivo  hydrolysable
ester or fn vivo hydrolysable amide of a compound of the formula (1). An in
vivo hydrolysable ester o f a compound of the formula (1) containing
carboxy or  30 hydroxy group is, for example, a pharmaceutically acceptable
ester which is hydrolysed in the  human or animal body to produce the
parent acid or alcohol- Suitable pharmaceutically  acceptable esters for
carboxy include Cl4alkoxymethyl esters for example methoxymethyl, 100690 0
5 SEP 2096  -9 C1.6alkanoyloxymethyl esters for example pivaloyloxymethy],
phlhalidyl esters, C3 scyeloalkoxycarbonyloxyCi_balkyl esters for example
1-cyclohexylcarbonyloxyethyl;  1,3-dioxolen-2-onylmethyI esters for example
5-methyl-l,3-dioxolen-2-onylmethyl, and  Cl-6alkoxycarbonyloxyethyl esters
for example 1-methoxycarbonyloxyethyl and may be  s formed at any carboxy
group in the compounds of this invention. An in vivo hydrolysable ester of
a compound of the formula (1) containing a hydroxy  group includes
inorganic esters such as phosphate esters and or.-acyloxyalkyl ethers and
related  compounds which as a result of the in vivo hydrolysis of the ester
breakdown to give the  parent hydroxy group. Examples of a-acyloxyalkyl
ethers include acetoxymethoxy and 10 2,2-dimethylpropionyloxy-methoxy. A
selection of in vivo hydrolysable ester forming groups  for hydroxy include
alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyI,
alkoxycarbonyl (lo give alkyl carbonate esters), dialkylcarbamoyl and
N-(N,N- dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates),
NN-dialkylaminoacelyl and  carboxyacetyl. Examples of substituents on
benzoyl include morpholino and piperazino linked 



15 from a ring nitrogen atom via a methylene group to the 3- or 4- position
of the bcnzoyl ring.  A suitable value for an in vivo hydrolysable amide of
a compound of the formula (1)  containing a carboxy group is, for example,
a N-Ci~alkyl or N,N-di-Ci_6alkyl amide such as  N-me thy], N-ethyl,
N-propyl, NN-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide. Some
compounds of the formula (1) may have chiral centres and/or geometric
isomeric  20 centres (E- and Z- isomers), and it is to be understood that
the invention encompasses all such  optical, diastereoisomers and geometric
isomers that possess HDAC inhibitory activity. The invention relates to any
and all tautomeric forms of the compounds of the formula  (1) that possess
HDAC inhibitory activity. Further values of Ring A, R', RZ, W. R4, m, n and
p are as follows. Such values may  25 be used where appropriate with any of
the definitions, claims or embodiments defined  hereinbefore or hereinafer_
Ring A is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl,
piperidinyl,  piperazinyl, pyradazinyl, pyrazinyl, lhiazolyl, thienyl,
thienopyrimidinyl, lhienopyridinyl,  purinyl, triazinyl, oxazolyl,
pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety 30 that
nitrogen maybe optionally substituted by a group selected From K. Ring A is
pyridin-4-yl, pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-yl,
pyrimidin-5-yl, pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl,
piperidin-3-yl, piperdin-2-yl, 100690 0 5 SEP 2066  -10 piperazin-4-yl,
pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, [Men-2-yl,
lhieno[3,2d]pyrimidinyl.  thieno[3,2bjpyrimidiny], thi eno [3,2b]pyrid
inyl, purin-6-yl or lriazin-6-yl; wherein ifRingA  contains an -NH- moiety
that nitrogen maybe optionally substituted by a group selected from  K. 5
Ring A is a pyridyl, quinoly], pyrimidyl, morpholinyl, pipendinyl,
piperazinyl,  pyradazinyl, pyrazinyl, lhiazy] or firanyl Ring A is a pyri
din-4-yl, pyridin-3-yl, pyridin-2-yl, quinoline-8-yl, pyradizin-2-yl,
furan-3-yl, morpholinyl, thiazol-2-yl, pyrimidin-6-y], piperidin-4-yl or
piperazin-0-yl. Ring A is pyridin-4-yl, pyridin-3-yl, quinoline-8-yl,
piperidin-4-yl or piperazin-4-yl.  10 R1 is a substiluent on carbon and is
selected from halo, amino. Cl.6 alkyl, Ci4alkoxy,  N-(C1.6alkyl)amino,
aryl, aryloxy, aryl C,-6alkyl, heterocyclic gro up, (helerocyclic
group)Cj-6alkyl, or a group (B -E-); wherein R', including group (B-E-),
may be optionally  



substituted on carbon by one or more W; and wherein if said heterocyclic
group contains an - NI-]- moiety that nitrogen may be optionally
substituted by J; 15 W is hydroxy, mercapto, Ci.6alkyl, Cl4jalkoxy,
N,N-(C1-6aIkyl)2amino or a group  (B'-E'-); wherein W. including group
(B'-E'-), maybe optionaIly substituted on carbon by  one or more Y; Y and Z
are independently selected from halo, nitro, cyano, hydroxy, C1.6alkoxy.
N,N-(C i-6alkyl)2amino or C].6aIkanoylaunino; 20 G, J and K are
independently selected from Ci.Balkyl, C2-8alkcnyl, CI-salkanoyl, aryl,
arylC1.6adkyl or (heterocyclic group) C1.6alkyl; wherein G, J and K may be
optionally subs litu ted on carbon by one or more Q; and wherein if said
heterocyclic group contains an - NH- moiety that nitrogen may be optionally
substituted by hydrogen or Ci-6alkyl; Q is cyano, hydroxy, C]4aIkoxy,
Ci.6alkanoyloxy, C,~alkoxycarbonyl, 25 Cl jalkoxycarbonylamino, aryl,
aryloxy or a group (B"-E"-); wherein Q, including group  (B"-E"-), may be
optionally substituted an carbon by one or more Z; B, B' and B" are
independently selected from Cj-6alkyl, C2-6alkenyl, C2-6alkynyl,
C3-scycloalkyl, C3-scycloalkylCI.6alkyl, aryl. arylCi-6alkyl, heterocyclic
group, (heterocyclic  group)C 4,alkyl, phenyl or phenylCj~alkyl; wherein B,
B' and 13" may be optionally 30 substituted on carbon by one or more D; and
wherein if said heterocyclic group contains an  -NH- moiety that nitrogen
maybe optionally substituted by a group selected from G; E, E' and E" are
independently selected from -N(R')-, -0-. -C(O)O-, -OC(O)-, -C(O)-,
-N(R')C(O)-. -N(R)C(0)N(Rh)-, -N(Ra)C(O)0-, -OC(O)N(R)-, -C(O)N(R)-,
-S(O)r, 100690 0 5 SEP 2066  -Il -S02N(r)-, -N(Ra)SO2-; wherein R" and Rb
are independently selected from hydrogen or  Ci4calkyl optionally
substituted by one or more F and r is 0-2; D and F are independently
selected from halo, Ci_5alkoxy or N,N-(Ct alkyl)2amino.  R' is a
substitutnt on carbon and is selected From Iiuoro, chloro, amino, methyl,
ethyl,  5 propyl, methoxy, N-methylamino, N-ethyl amino, N-propylamino,
N-butylamino, phenyl, naphthylethyl, piperizin-1-yl, piperdin-l-yl,
piperdin-4-yl, 2-(lhiomethyl)-pyrimidiny],  tetrahydrofuran-2-ylmethy],
tetrahydropyran-2-ylmethyl, 1,2,5-thiadiazol-3-ylethyI, piperdin-
]-ylmethy], pyridin-2-ylmelhyl, or a group (B-E-); wherein R', including
group (B-E-), may  be optionally substituted on carbon by one or more W;
and wherein if said heterocyclic group  



10 contains an -NH- moiety that nitrogen maybe optionally substituted by J;
W is hydroxy, methyl, ethyl, elhoxy, N,N-(dicthyl)amino, NN-(dibutyl)amino,
or a - group (B'-E'-); wherein W, including group (B'-E'-), may be
optionally substituled on carbon by one or more Y; Y and Z are
independently selected from fluem, chloro, bromo, nitro, cyano hydroxy,  15
methoxy, N,N-(dimethyl)arnino or methyl caybonylamino; G, J and K are
independently selected from me thy], ethyl, propyl, pentyI, 2- methylbutyl,
butyl, acetyl, benzyl, 3-(pyrrol-l-yl)propyI or pyrrohdin-2-one-(55)-methyl
;  wherein G, J and K maybe oplionally substiluled on carbon by one or more
Q; and wherein if  said heterocyclic group contains an -NH- moiety that
nitrogen may be optionally substitoled  20 by hydrogen or methyl; Q is
cyano, hydroxy, mclhoxy, elboxy, melhylcarbonyloxy, methoxycarbonyl,
i-buloxyearbonlyamino, phenyl or a group (B"-E"-); wherein Q. including
group (B"-E"-),  may be optionally substituted an carbon by one or more Z;
B, B' and B" are independently selected firm methyl, ethyl, propyl,
cyclohexyI,  25 phenyl, benzyl, 1,2,3,4-tetrahydroquinolinyl,
3-morpholinopropyl, 2-morpholinoethyl, 2- pyrrolidin-]-yIethyl,
3-morpholinopropyl, 3 -(4 -methylpiperazin- I -yl)propyl, 2-piperidin-I-
ylethyl, 3-piperidin-l-ylpropyl, pyridin-3-ylmethyl or imidazol-]-ylpropyI;
wherein B, B' and  B" may be optionally subslitnled on carbon by one or
more D; and wherein if said  heterocyclic group contains an -NH- moiety
that nitrogen maybe optionally substituted by a  30 group selected from G;
E, E' and E" are independently selected from -N(Ra)-, -0-, -C(O)-,
-NHC(O)-, - N(Ra)C(O)O-; wherein R' is hydrogen or methyl optionally
substiluled by one or more F;  D and F arc independently selected from
Moore, methoxy or elboxy. is ----------- 100640 6 5 SEP 2006  -12- R' is
Moro, chloro, amino, methyl, methoxy, 3-morpholin-l-ylpropylamino,
(3-morpholin-4 -yl)ethylamino, acetyl, henzyl, methoxycarbonylmethyl,
2-pyrrofidin- 1-ylcthoxy, 3-morpholinopropoxy,N
(2-fluorophenyl)propanamide, 



4-(diethyl amino)phenylcarbonylmelhyl, 3-(4-mcthylpipcrazin-l-yl)pro
pylamino, 2-piperidin- 5 I-ylethylamino, 2-[NN-(di ethyl) amino] ethyl
amino, pyridin-3-ylmethylamino, 3-pipcridin- 1-ylpropylamino,
imidazol-l-ylpropylamino, 3-methoxypropylamino,  3-morpholinopropylamino,
piperazin-1-yf, N-elhylamino, 4-mcthylpipcrazin-l-yl,  1-(3-phenoxy)propyl,
I-(3-cyanopheny])methyl, ]-(4-cyanophenyl)methyl, Letrahydrohu-an-
2-ylmethyl, ]-(3 henzyloxy)propyf, 3-mcthoxybeazyl, 2,3-dihydroxypropyl, 10
2-(methylcarbonyloxy)ethyl, 3-(pyrrol-1-yl)propyl,
l-[3-(2-methoxyethoxy)]propyl,  2-(4-acctamidophenyoxy)ethyl,
2-(t-butoxycarbonylamino) ethyl,  2-(t-buloxycnrbonylamino)pmpyl,
2-[(2-melhoxyphcny1)oxy]cthyl,  (1,2,3,4-letrahydroquinolin-l-yl)acetyl,
2-[N-(2-f1uorophenyl)ylacetamide]ethyl, meth oxycarbony]methyl,
2-(elhoxy)elbyl, 4-mclhylpcnt-3-enyl, tetrahydropyran-2-ylmethyl, 1- 15
(2S)-2-methylbutyl, 4-(benzyloxy)butyl, 2-[4-(nitro)phenoxy)]ethyl,
2-IN,N-(dibutyl)amino]ethylamino, 3-[(N-methyl-N-phenyl)amino]propylamino,
N-3-[2(dimethyiamino)ethoxy]propylamino, 2-[4-(acelamido)phenoxy]ethy],
2-[4-(hydroxyphenoxy)]ethyl, 1,2,5-thi adi azol-3-yl ethyl, piperdin- I
-ylmethyl,  2-[4-(chloro)phenoxy]ethyl, pyrrolidin-2- one-(5S)-methyl,
phenylaminocarbony]oxymelhyl, 20 cyc]ohexylaminoearbonyloxymethyl,
2-(thiomelhyl)-pyrimidin-4-yf or pyridin-2-ylmethyl.  R' is halo, amino, C1
{,alkyl, C34alkoxy, Cl_3alkanoyloxy, N-(Calky1)amino,  N,,N--(C
1.3alkyl)2amino, C i_3alkanoylamino, N-(C 1.3alkyl)carbamoyl, N,N-(C
i_3a]kyl)zcarbamoy1. R1 is halo, amino, Cl_6alkyl or C3-4alkoxy.  25 R' is
halo, amino, methyl or methoxy_ m is 0, 1, 2, 3 or 4; wherein the values of
RI may be the same or different.  m is 0, 1, or 2; wherein the values of R'
may be the same or different.  mis0or1. m is 0.  30 mis l_  R2 is halo R2
is fluoro or chloro.  R2 is fluoro. 100640 0 5 SEP 2006  n is 0, 1 or 2,
wherein the values of R2 maybe the same or different. 



nis0orl.  n is O. n is 1. 5 R3 is amino or hydroxy.  R3 is amino. R3 is
hydroxy. R4 is halo, nitro, cyano, hydroxy, h-ifluoromethyl, tri fl
uoromethoxy, amino, carboxy or  carbamoyl. 10 R4 is halo, cyano,
trifluoromethyl or trifluoromelhoxy_  R4 is halo p is 0, 1 or 2, wherein
[lie values of R4 may be the same or different- p is 0 or 1. p is O.  15
pis 1. Therefore in an additional aspect of the invention there is provided
a compound of  formula (1) (as depicted above) wherein: Ring A is a
pyridy], quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl,
piperazinyl, pyradazinyl, pyraz.inyl, thiazolyl, thienyl,
LhienopyrimidinyI, thienopyridinyl, 20 purinyl, triazinyl, oxazolyl,
pyrazo]yl, or furanyl; wherein if Ring A contains an -NH- moiety  that
nitrogen maybe optionally substituted by a group selected from K; R1 is a
subs IiLuenI on carbon and is selected from halo, amino, Ci.salkyl,
Ci.6alkoxy,  N-(Ci_6alkyl)amino, aryl, ary]oxy, aglCi_6alkyl, heterocyclic
group, (heterocyclic  group)Ci-6alkyl, or a group (B-E-); wherein R3,
including group (B-E-), may be optionally 25 substituted an carbon by one
or more W; and wherein if said heterocyclic group contains an - NH- moiety
that nitrogen may be optionally substituted by J; W is hydroxy, mereapto,
CI-6alkyl, Cldalkoxy, N,N-(Ci.jalkyl)2amino or a group  (B'-E'-); wherein
W, including group (B'-E'-), may be optionally substituted on carbon by
One or more Y; 30 Y and Z are independently selected from halo, nitro,
cyan, hydroxy, C14alkoxy,  N,N-(CI alkyl)2amino or C14alkanoylamino; G, J
and K are independently selected from Ci.salkyl, C2_galkenyl, CI_galkanoyl,
aryl,  arylCi_6alkyl or (heterocyclic group)Ci4jalkyl; wherein G, J and K
maybe optionally 



106690 0 5 SEP 2006  -14 substituted on carbon by one or more Q; and
wherein if said heterocyclic group contains an - NH- moiety that nitrogen
may be oplionally subslituted by hydrogen or Ci-6alkyl; Q is cyano,
hydroxy, C1-,~aIkoxy, C 4,alkanoyloxy, Cl_6alkoxycarbonyl,
Ci_6alkoxycarbonylamino, aryl, aryloxy or a group wherein Q, including
group  s (B"-E"-), maybe optionally substituted on carbon by one or more Z;
D. B' and B" are independently selected from Ci.6alkyl, Cz.6alkenyl,
Cz.6alkynyl,  C3$cycloalkyl, C3_seycloalkylCi_6alkyl, aryl, arylCi_6alkyI,
heterocyclic group, (heterocyclic  group)Ci-,~alkyl, phenyl or phenyl C1
alkyl; wherein B, B' and B" may be optionally  substituted an carbon by one
or more D; and wherein if said heterocyclic group contains an 10 -NH-
moiety that nitrogen maybe optionally substituted by a group selected from
G; E, E' and E" are independently selected From -N(Ra)-, -0-, -C(O)O-,
-OC(O)-, -C(O)-,  -N(R1C(O)-, -N(R)C(O)N(RS)-, -N(W')c(o)O -, -OC(O)N(Ra)-,
-C(O)N(Rr)-, -S(O)r,  -SO2N(R')-, -N(R)SO2-; wherein Ra and R are
independently selected from hydrogen or  Ci.6alkyl optionally substi tuted
by one or more F and r is 0-2; 1s D and F are independently selected from
halo, CI4alkoxy orN,N-(C 1salkyl)2amino;  m is 0, 1, 2, 3 or 4; wherein the
values of R1 maybe the same or different; R2 is fluoro or chloro; n is 0. 1
or 2, wherein the values of R2 may be the same or different;  R3 is amino
or hydroxy; 20 R4 is halo, nitro, cyano, hydroxy, trilluorom ethyl, tri
11uoromethoxy, amino, carboxy or  carbamoyl; p is 0, 1 or 2, wherein the
values of Rd may be the same or different; or a pharmaceutically acceptable
salt or in vivo hydrolysable ester or amide thereof,  Therefore in an
additional aspect of the invention there is provided a compound of  25
formula (I) (as depicted above) wherein: Ring A is pyridin-4-yl,
pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-y],  pyrimidin-5-yl,
pyrimidin-4-yl, morpholin-4-yl, piperidin-4 -yl, piperidin-3-yl,
piperdin-2-yl,  piperazin-4-yl, pyridazin-5-yl, pyrazin-6-yl, thiazo]-2-yl,
Chien-2-yl, lhieno[3,2d]pyrimidinyl,  thieno[3,2b]pyrimidinyi,
thieno(3,2b]pyridinyl, purin-6-yI or tri azin-6-yl; wherein if Ring A 30
contains an -NET- moiety that nitrogen may be optionally substituted by a
group selected from  



K; R1 is a substltuent on carbon and is selected From fl uoro, chloro,
amino, methyl, ethyl,  propyl, met oxy, N-methylamino, N-ethylamino,
N-propylamino, N-butyl amino, phenyl. 0 5 SEP 2006  100690 -15-
naphthylethyl, piperazin-l-yl, piperidin- I -yl, piperidin-4-yl,
2-(thiomethyl)-pyrrmidin-4-yl,  lelrahydrofuran-2-ylmethyl,
letrahydropyran-2-ylmethyl, 1,2,5-lhiadiazol-3-ylethyl, piperidin-
]-ylmethyl, pyridin-2-ylmethyl, or a group (B -E,); wherein R', including
group (B-E-), may  be optionally substituted on carbon by one or more W;
and wherein if said heterocyclic group 5 contains an -NH- moiety that
nitrogen maybe optionally substituted by 1; W is hydroxy, methyl, ethyl,
ethoxy, NN-(dicthyl)amino, NN-(dibutyl)amino, or a  group (B'-E'-); wherein
W, including group (B'-E'-), may be optionally substituted on carbon  by
one or more Y; Y and Z are independently selected from fluoro, chloro,
bromo, nitro, cyano, hydroxy,  10 methoxy, NN-(dimethyl)amino or
methylcarbonylamino; G. J and K are independently selected from methyl,
ethyl, propyl, pentyl, 2- methyl bu tyl, butyl, acetyl, benzyl,
3-(pyrrol-1-yl)propyl orpyrrolidin-2-one-(5S)-methyl;  wherein G, J and K
maybe optionally substituted on carbon by one or more Q; and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may he
optionally substituted  15 by hydrogen or methyl; Q is cyano, hydroxy,
methoxy, ethoxy, tnethylearbonyloxy, methoxycarbonyl,
t-butoxycarbonylamino, phenyl or a group (B"-E"-); wherein Q, including
group  may be optionally substituted on carbon by one or more Z; B, B' and
B" are independently selected from methyl, ethyl, propyl, cyclohexyl,  20
phenyl, benzyl, 1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl,
2-morpholinoethyl, 2- pyrrolidin-l-ylethyl, 3-morpholinopropyl,
3-(4-methylpiperazin-]-yl)propyl, 2-piperidin-l- ylethyl, 3 -piperidin- I
-ylpropyl, pyridin-3-ylmethyl or imidazol-l-ylpropyl; wherein B, B' and  B"
may be optionally substituted on carbon by one or more D; and wherein if
said  heterocyclic group contains an -NH- moiety that nitrogen may be
optionally substituted by e  25 group selected from G; E, E' and E" are
independently selected from -0-, -C(O)-, -NHC(O)-, - 



N(Ra)C(o)0-; wherein Re is hydrogen or methyl optionally substituted by one
or more F;  D and F are independently selected from fluoro, methoxy or
cthoxy; m is 0, 1, or 2; wherein the values of R' maybe the same or di
Fferent;  30 R2 is fluoro; nis0or1,  R3 is amino;  R4 is halo; 5 SEP 2006
100690 -16- p is 0, l or 2, wherein the values of R4 may be the same or
different; or a pharmaceutically acceptable salt or in viva hydrolysable
ester or amide thereof.  In another aspect of the invention, preferred
compounds of the invention are any one  of the Examples, or a
pharmaceutically acceptable salt or an in vivo hydrolysab]e ester or 5
amide thereof In another aspect of Lhe invention there is provided a
compound of the formula (I) or a  or a pharmaceutically acceptable salt
thereof. Another aspect of the present invention provides a process for
preparing a compound  of formula (1) or a pharmaceutically acceptable salt
or an in vivo hydrolysable ester thereof  10 which process (wherein Ring A,
R', R2, R3, R4, m, n and pare, unless otherwise specified, as  defined in
formula (I)) comprises of: (a) The reaction of a compound of the formula
(11)  [R~)"  0 f X 1 (R4)P  H  R3 (u) 15 wherein X is a reactive group,
with a compound of the formula (111) (~t)m BILE  ' (III)  L2 



wherein L' and L2 are ligands;  20 25 100690 0 5 SEP 2006  -17 (b) The
reaction of a compound of the formula (IV)  I~1 O  B-& L2 H 1 R3 (IV)
wherein L' and L2 are ligands, with a compound of the formula (V)  (R')m x
(V)  wherein X is a reactive group; or (c) The reaction, in the presence of
4-(4,6-dimethoxy-1,3,5-triaxinyl-2-yl)-4- methylmorpholinium chloride, of a
compound of the formula (VI) Q  HN 1-12N  10 (VI)  with a compound of the
Formula (VII) (RI). (R2)n C02H  (Vii)  t5 and thereafterifnceessary: i)
converting a compound of the formula (I) into another compound of the
formula (1); and/or  ii) removing any protecting groups. A suitable base
for process (a), (b) or (c) is, for example, an organic amine base such
as, for example, pyridine, 2,6-lutidine, collidine,
4-dimethylaminopyridine, tricthylamine, ow  100690 0 5 SEP 2066 



-1R- morpholine, N-methylmorpholine or diazabicyclo[5.4.Ojundcc-7-cnc, or,
for example, an  alkali or alkaline earth metal carbonate or hydroxide, for
example sodium carbonate,  potassium carbonate, calcium carbonate, sodium
hydroxide or potassium hydroxide, or, for  example, an alkali metal
hydride, for example sodium hydride, or a metal alkoxide such as  s sodium
cthoxidc. A suitable reactive group Xis, for example, a halo, alkoxy,
aryloxy or sulphonyloxy  group, for example a chloro, bromo, methoxy,
phenoxy, methanesulphonyloxy,  trifluromelhanesulphonyloxy or
toluene-4-sulphonyloxy group- The reactions are  conveniently carried out
in the presence of a suitable inert solvent or diluent, for example an 10
alkanol or ester such as methanol, ethanol, isopropanol or ethyl acetate, a
halogenated solvent  such as methylene chloride, chloroform or carbon
tetrachloride, an ether such as  tetrahydrofuran, 1,2-dimcthoxyelhane or
1,4-dioxan, an aromatic solvent such as toluene, or a  dipolar apro lie
solvent such as N N-dime[hyl formamide, N,N-dimethy] acetamide, N-
methylpyrrolidin-2-one or dimethylsulphoxide. The reactions are
conveniently carried out at a 15 temperature in the range, for example, 10
to 250C, preferably in the range 40 to 80C;  A suitable value for the
ligands L' and L2 which are present on the boron atom  include, for
example, a hydroxy, (1-4C)alkoxy or (1-6C)alkyl ligand, for example a
hydroxy,  methoxy, ethoxy, propoxy, isopropoxy, butoxy, methyl, ethyl,
propyl, isopropyl orbutyl  ligand. Altemalively the ligands L' and L2 maybe
linked such that, together with the boron 20 atom to which they are
attached, they loan a ring- For example, L' and L2 together may  define an
oxy-(2-C)alkylene-oxy group, for example an oxycthylencoxy or
oxytrimethyleneoxy group such that, together with the boron atom to which
they are attached,  [hey form a cyclic boronic acid ester group; A suitable
catalyst far process (a) or (b) includes, for example, a metallic catalyst
25 such as a palladium(0), palladium(II), nickel(0) ornickel(II) catalyst,
for example  lelrakis(triphenylphosphine)palladium(O), palladium(Il)
chloride, palladium(11) bromide,  bis(triphenylphosphine)palladium(II)
chloride, tetrakis(Lriphenylphosphine)nickel(0),  nickel(ll) chloride,
nickel(1I) bromide or bis(triphcnylphasphine)nickel(II) chloride. In
addition a free radical initiator may conveniently be added, for example an
azo compound  30 such as azo(bisisobuLyronitrile); It will be appreciated
that certain of the various ring subsiituents in the compounds of  



the present invention may be introduced by standard aromatic substitution
reactions or  generated by conventional functional group modifications
either prior to or immediately la 100690 0 5 SEP 2006  -19 following the
processes mentioned above, and as such are included in the process aspect
of the  invention- Such reactions and modifications include, for example,
introduction of a substituent  by means of an aromalie substitution
reaction, reduction of subs ti tucuts, alkylation of  substituents and
oxidation of substituents. The reagents and reaction conditions for such 5
procedures are well known in the chemical an. Particular examples of
aromatic substitution  reactions include the introduction of a nitro group
using concentrated nitric acid, the  introduction of an aryl group using,
for example, an acyl halide and Lewis acid (such as  aluminium trichloridc)
under Friedel Crafts conditions; the introduction of an alkyl group  using
an alkyl halide and Lewis acid (such as aluminium tri chloride) under Fri
edel Crafts 10 conditions; and the introduction of a halo group. Particular
examples of modifications include  the reduction of a nitro group to an
amino group by for example, catalytic hydrogenation with  a nickel catalyst
or treatment with iron in the presence of hydrochloric acid with heating;
oxidation ofalkylthio to alkylsulphinyl or alkylsulphonyl. It will also he
appreciated that in some of the re actions mentioned herein it maybe  15
necessary/desirable to pro tect any sensitive groups in the compounds. The
instances where  pro tection is necessary or desirable and suitable methods
for protection are known to those  skilled in the art- Conventional
protecting groups maybe used in accordance with standard  practice (for
illustration see T.W. Green, Protective Groups in Organic Synthesis, John
Wiley  and Sons. 1991). Thus, if reactants include groups such as amino,
carboxy or hydroxy it may  20 be desirable to protect the group in some of
the reactions mentioned herein. A suitable protecting group for an amino or
alkylamino group is, for example, an acyl  group, for example an alkanoyl
group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or r-buloxycarbonyl group, an
arylmcthoxycarbonyI group,  for example benzyloxycarbonyl, or an aroyl
group, for example benzoyl. The deprotection 25 conditions for the above
protecting groups necessarily vary with the choice of protecting  group.
Thus, for example, an acyl group such as an alkanoyl or alkoxyearbonyl
group or an  amyl group may be removed for example, by hydrolysis with a
suitable base such as an alkali  



metal hydroxide, for example lithium or sodium hydroxide. Alternatively an
acyl group such  as a i-buloxycarbonyl group maybe removed, for example, by
treatment with a suitable acid  30 as hydrochloric, sulphuric or phosphoric
acid or tri fluoroacelic acid and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group maybe removed, for example,  by hydrogenation over
a catalyst such as palladium-on-carbon, or by treatment with a Lewis  acid
for example boron tris(trifluoroacetate). A suitable alternative protecting
group for a 100690 0 5 SEP 2006  -20 primary amino group is, for example, a
phthalayl group which maybe removed by treatment  with an alkylamine, far
example dimethylaminopropylaminc, or with hydrazine A suitable protecting
group for a hydroxy group is, for example, an acyl group, for  example an
alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 5
arylmethyl group, for example benzyl. The deprolection conditions For the
above protecting  groups will necessarily vary with the choice ^f
protecting group. Thus, for example, an aey]  group such as an alkanoyl or
an aroyl group may be removed, for example, by hydrolysis with  a suitable
base such as an alkali metal hydroxide, for example lithium or sodium
hydroxide.  A)tematively an arylmethyl group such as a benzyl gro up may be
removed, for example, by 10 hydrogenation over a catalyst such as
palladium-on-carbon A suitable protecting group for a carboxy group is, for
example, an esterifying group,  for example a methyl or an ethyl group
which may be removed, for example, by hydrolysis  with a base such as
sodium hydroxide, or for example a t-butyl group which may be removed,  for
example, by treatment with an acid, for example an organic acid such as
trifluoroacelic 15 acid, or for example a benzyl group which maybe removed,
for example, by hydrogenation  over a catalyst such as palladium-on-carbon.
The protecting groups may be removed at any convenient stage in the
synthesis using  conventional techniques well known in the chemical art.
Biological Assays 20 The following assays can be used to measure the
effects of the compounds of the  present invention as HDAC inhibitors, as
inhibitors in vitro of pooled hislone deacelylases  from nuclear extracts
prepared from the human cervical cancer cell line HeLa, as inhibitors in
vitro of recombinant human HDAC I produced in Hi5 insect cells, and as
inducers in vitro of  Hi stone H3 acetylation in whole cells. 



25 (a) In Vitro Enzyme Assay of Pooled Histone Dcacctylases HDAC inhthilors
were screened against pooled hislone deacetylases from nuclear  extracts
prepared ft am the human cervical cancer cell line HeLa. The deacetylase
assays were carried out in a 40 I reaction. 2.5 g of nuclear extract
diluted in 15 I of reaction buffer (25 mM TrisHCl (pH 8), 137 mM NaCl, 2.7
mM KCI,1 3o mM MgCl2) was mixed with either buffer alone (5 VI) or buffer
containing compound (5 Al)  For 30 minutes at ambient temperature. 25 pM
fluor-do-lys substrate (Biomol) diluted in 20 pl  of buffer was [hen added
to the reaction and incubated For one hour at ambient temperature.  The
reaction was stopped by addition of an equal volume (40 l) fluor de lys
developer i;= 100690 0 5 SEP 2006  (Biomol) containing Trichoslalin A at 2
pM. The reaction was allowed to develop for 30  minutes al ambient
temperature and then fluorescence measured at an excitation wavelength of
360 nM and an emission wavelength of 465 nM. IC50 values for HDAC enzyme
inhibitors  were determined by performing dose response curves with
individual compounds and s determining the concentration of inhibitor
producing fifty percent decrease in the maximal  signal (no inhibitor
control). (b) In Vitro Enzyme Assay of recombinant HDACI HDAC inhibitors
were screened against recombinant human HDAC1 produced in Hi5  insect
cells. The enzyme was cloned with a FLAG tag al the C- terminal of the gene
and 10 affinity purified using Anti-FLAG M2 agarose from SIGMA (A2220). The
deacetylase assays were carried out in a 50 gl reaction. 75ng of enzyme
diluted in  15 }rl of reaction buffer (25 mM TrisHCI (pH 8), 137 mM NaC1,
2,7 mM KCI,l HIM M902)  was mixed with either buffer alone (5 pl) or buffer
containing compound (10 p1) for 30  minutes al ambient temperature. 50 pM
flu or-de-lys substrate (Biomol) diluted in 25 Al of 15 buffer was then
added to the reaction and incubated for one hour at ambient temperature-
The  reaction was stopped by addition of an equal volume (50 p1) fluor de
lys developer (Biomol)  containing Trichostatin A at 2 pM. The reaction was
allowed to develop for 30 minutes at  ambient temperature and then
fluorescence measured al an excitation wavelength of 360 nM  and an
emission wavelength of 465 nM. IC50 values for HDAC enzyme inhibitors were
20 determined by performing dose response curves with individual compounds
and determining  the concentration of inhibitor producing fifty percent
decrease in the maximal signal (no  



inhibitor control). (c) In Virro Enzyme Assay of His tone Deaeetylase
activity in whole cells Histone 113 acetylalion in whole cells using
immunohistochemistry and analysis using  25 the Ccllomics arrayscan. A549
cells were seeded in 96 well plates at i x 104 cell s/well, and  allowed to
adhere overnight. They were treated with inhibitors for 24 hours and then
fixed in  1.8% formaldehyde in iris buffered saline (TBS) for one hour.
Cells were penncabilized with  ice-cold methanol for 5 minutes, rinsed in
TBS and then blocked in TBS 3% low-fal dried  milk for 90 minutes. Cells
were then incubated with polyclonal antibodies specific for the 30
acetylated histone H3 (Upstate #06-599) dilu led 1 in 500 in TBS 3% milk
for one hour. Cells  were rinsed three times in TBS and then incubated with
fluorescein conjugated secondary  antibodies (MolecularProbes #A 11008) &
Hoechst 333542 (1 pglm l) (Molecular Probes  #H3570) in TBS I% Bovine serum
albumin (Sigma #136917) for one hour. Unbound antibody 100690 0 5 SEP 200&
-22 was removed by three rinses with TBS and after the final rinse 100 pl
ofTBS was added to  the cells and the plates sealed and analysed using the
Cellomics arrayscan_ EC5[) values for HDAC inhibitors were determined by
performing dose response  curves with individual compounds and then
determining the concentration of inhibitor s producing fifty percent of the
maximal signal (reference compound control - Trichostatin A  (Sigma)),
Although the pharmacological properties of the compounds of the formula (1)
vary  with structural change as expected, in general activity possessed by
compounds of the  Formula I, may be demonstrated at the following
concentrations or doses in one or more of the  10 above tests (a) and (b):
Test (a)'- ICso in the range, for example, C 50.0 AM;  Test (b):- IC50 in
the range, for example,  2.5 pM;  Test (c):- EC5o in the range, for
example, < 9,0 pM; According to a further aspect of the invention there is
provided a pharmaceutical  15 composition which comprises a compound of the
formula (1), or a pharmaceutically  acceptable salt or in vivo hydrolysable
ester or amide thereof, as defined hereinbefore in  association with a
pharmaceutically-acceptable diluent or carrier. The composition may be in a
form suitable for oral administration, for example as a  



tablet or capsule, for parenteral injection (including intravenous,
subcutaneous, intramuscular,  20 intravascular or infusion) as a sterile
solution, suspension or emulsion, for topical administration as an ointment
or cream or for rectal administration as a suppository. In general the
above compositions may be prepared in a conventional manner using
conventional excipients. The compound of formula (1) will normally be
administered to a warm-blooded animal  25 at a unit dose within the range
5-5000 mg per square meter body area of the anima', i,e,  approximately
0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A  unit dose form such as a tablet or capsule will usually contain, for
example 1-250 mg of active  ingredient- Preferably a daily dose in the
range of 1-50 mg/kg is employed. However the daily  dose will necessarily
be varied depending upon the host treated, the particular route of 30
administration, and the severity of the illness being treated. Accordingly
the optimum dosage  may be determined by the practitioner who is treating
any particular patient_ D 5 SEP 2006  100690 -23- We have found that the
compounds defined in the present invention, or a  pharmaceutically
acceptable salt or in vivo hydrolysable ester or amide thereof, are
effective  cell cycle inhibitors (anti-cell proliferation agents), which
property is believed to arise from  their HDAC inhibitory properties. We
also believe that the compounds of the present 5 invention maybe involved
in the inhibition of angiogcnesis, activation of apoptosis and
differentiation. Accordingly the compounds of the present invention are
expected to be useful  in the treatment of diseases or medical conditions
media led alone or in part by HDAC  enzymes, i.e_ the compounds maybe used
to produce a HDAC inhibilory effect in a  warm-blooded animal in need of
such treatment. Thus the compounds of the present invention 10 provide a
method for treating the proliferation of malignant cells characterised by
inhibition of  HDAC enzymes, i_e. the compounds may be used to produce an
anti-proliferative effect  medialed alone or in part by the inhibition of
HDACs. According to one aspect of the present invention there is provided a
compound of the  formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester or amide 15 thereof, as defined hereinbefore for
use in a method of treatment of the human or animal body  by therapy. 



Thus according to a further aspect of the invention there is provided a
compound of  the formula (1), or a pharmaceutically acceptable salt or in
vivo hydmlysable ester or amide  thereof, as defined hereinbefore for use
as a medicament 20 According to a further aspect of the invention there is
provided the use of a compound  of the formula (1), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester or amide  thereof, as defined
hercinbefore in the manufacture of a medicament for use in the production
of a HDAC inhibitory effect in a warm-blooded animal such as man_ According
to a further feature of this aspect of the invention there is provided a 25
method for producing a HDAC inhibitory effect in a warm-blooded animal,
such as man, in  need of such treatment which comprises administering to
said anima] an effective amount a f a  compound of the formula (1), or a
pharmaceutically acceptable salt or in vivo hydrolysable  ester or amide
thereof, as defined hereinhefore. According to a farther aspect of the
invention there is provided the use of a compound  30 of the formula ([),or
a pharmaceutically acceptable salt or in viva hydrolysable ester or amide
thereof, as defined hereinbefore in the manufacture o F a medicament For
use jr) the production lr 100690 0 5 SEP 2006  -24 of a cell cycle
inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such
as  man. According to a further feature of this aspect of the invention
there is provided a  method for producing a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm-blooded  5 animal, such as man,
in need of such treatment which comprises administering to said animal an
effective amount of a compound of the formula (1), or a pharmaceutically
acceptable salt or  in vivo hydrolysable ester or amide thereof, as defined
hereinbeforc. According to an additional feature oFthis aspect of the
invention there is provided a  method of treating cancer in a warm-blooded
animal, such as man, in need of such treatment  10 which comprises
administering to said animal an effective amount of a compound of the
formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysabic
ester or amide  thereof, as defined hereinbefore_ According to a further
feature of the invention there is 74a compound of the formula  (1), or a
pharmaceutically acceptable salt or in viva hydrolysable ester or amide
thereoF. as  



15 defined hereinbefore in the manufacture of a medicament for use in the
treatment of cancer. According to an additional feature of this aspect of
the invention there is provided a  compound of the formula (1), or a
pharmaceutically acceptable salt or in vivo hydrolysable  ester or amide
thereof, as defined hercinbeforc, for use in the Ircatmenl of cancer. Ina
further asp eel of the present invention there is provided the use of a
compound of  20 the formula (1), or a pharmacculieally acceptable salt or
in vivo hydrolysable ester or amide  thereof, as defined hereinbefore, in
the manufacture of a medicament for use in lung cancer,  colorectal cancer,
breast cancer, prostate cancer, lymphoma and leukaemia. In a further aspect
of the present invention the is provided a method of treating lung  cancer,
eoloreetal cancer, breast cancer, prostate cancer, lymphoma or leukaemia,
in a 25 warm-blooded animal, such as man, in need of such treatment which
comprises administering  to said animal an effective amount of a compound
of the formula (I), or a pharmaceutically  acceptable salt or in viva
hydrolysable ester or amide thereof, as defined hereinbefore, Cancers that
are amenable to treatment with the present invention include oesophageal
cancer, myeloma, hepatoeellular, pancreatic and cervical cancer, Ewings
tumour, 30 neuroblastoma, kaposis sarcoma, ovarian cancer, breast cancer,
colorectal cancer, prostate  cancer, bladder cancer, melanoma, lung cancer
[including non small cell lung cancer 0 100690 5 SEP 2006 -25- (NSCLC) and
small cell lung cancer (SCLC)], gastric cancer, head and neck cancer, brain
cancer, renal cancer, lymphoma and leukacmia. There is farther provided is
a compound of the formula (1), or a pharmaceutically  acceptable salt or in
vivo hydrolysable ester or amide thereof, as defined hereinbefore, for use
5 in a method oFtreating in 1]ammatory diseases, autoimmone diseases and
aliergiclatopic  diseases. In particular a compound of the formula (1), or
a pharmaceutically acceptable salt or in  vivo hydrolysable ester or amide
thereof, as defined hcreinbcfbre, is provided for use in a  method of
treating inflammation of the joint (especially rheumatoid arihriUs,
osteoarthri li s and 10 gout), inflammation of the gastro-intestinal tract
(especially inflammatory bowel disease,  ulcerative colitis and gastri 1i
s), inflammation of the skin (especially psoriasis, eczema,  dermatitis),
multiple sclerosis, atherosclerosis, spondyloarthropathies (ankylosing
spondylitis,  psoria lie arthritis, arthritis connected to ulcerative
colitis), AIDS-related neuropathies,  



systemic lupus erylhemalosus, asthma, chronic obstructive lung diseases,
bronchitis, pleuri Lis, 15 adult respiratory distress syndrome, sepsis, and
acute and chronic hepatitis (either viral,- bacterial or toxic). Further
provided is a compound of the formula (1), or a pharmaceutically acceptable
salt or in vivo hydrolysable es ter or amide thereof, as defined
hereinbefore, for use as a  medicament in the treatment of inflammatory
diseases, auloinununc diseases and 20 allergidatopic diseases in a
warm-blooded animal such as man. In particular a compound of the formula
(1), or a pharmaceutically acceptable salt or in  vivo hydrolysable ester
or amide thereof, as defined hereinbefore, is provided for use as a
medicament in the treatment of inflammation of the joint (especially
rheumatoid arthritis,  osteoarthritis and gout), inflammation of the
gastro-intestinal tract (especially inflammatory 25 bowel disease,
ulcerative colitis and gastritis), inflammation of the skin (especi ally
psori asis,  eczema, dermatitis), multiple sclerosis, atherosclerosis,
spondyloarthropathies (ankylosing  spondyli[is, psoriasc arthritis,
arthritis connected to ulcerative colitis), AIDS-related  neuropathies,
systemic Iupus erythematosus, asthma, chronic obstructive lung diseases,
bronchitis, pleuri [is, adult respiratory distress syndrome, sepsis, and
acute and chronic 30 hepatitis (either viral, bacterial or toxic).. Further
provided is the use of a compound of the formula (1), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester or amide thereof, as defined
hereinbefore, in the i;; 100690 0 5 SEP 2066  -26 manufacture of a
medicament for use in the treatment of inllammatery diseases, autoimmune
diseases and allergic/atopic diseases in a warm-blooded animal such as man.
As stated above the size of the dose required for the therapeutic or
prophylactic  treatment of a particular cell-proli feration disease will
necessarily be vari ed depending on the  s host treated, the route of
administration and the severity of the illness being treated_ A unit dose
in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.
The HDAC inhibitory activity defined hereinbefbre maybe applied as a sole
therapy or  may involve, in addition to a compound of the invention, one or
more other substances and/or  treatments. Such conjoint treatment may be
achieved by way of the simultaneous, sequential 10 or separate
administration of the individual components of the treatment. In the field
of  



medical oncology it is normal practice to use a combination of different
formes of treatment to  treat each patient with cancer. In medical oncology
the other component(s) of such conjoint  treatment in addition to the cell
cycle inhibitory treatment defined hereinbefore may be:  surgery,
radiotherapy or chemotherapy. Such chemotherapy may include one or more of
the  15 following categories of anti-tumour agents: (i) other cell cycle
inhibitory agents that work by the same or different mechanisms from  those
defined hereinbefore, for example cyclin dependent kinase (CDK) inhibitors,
in  particular CDK2 inhibitors; (ii) cytostatic agents such as
antioestrogens (for example tamoxifen, toremifene, 20 raloxifene,
dralaxifene, iodoxyfene), progestogcns (for example mcgcstrol acetate),
aromalase  inhibitors (for example anastrozole, letrazole, vorazole,
exemestane), antipmgestogens,  antiandrogens (for example flutamide,
nilutamide, bicalutamide, cyproterone acetate), LHRH  agonists and
antagonists (for example goscrelin acetate, luprolide), inhibitors of
testosterone  5a-dihydroreductase (for example liinasteride), anti-invasion
agents (for example 25 metalloprotcinasc inhibitors like marimastat and
inhibitors of urokinase plasminogen activator  receptor function) and
inhibitors of growth factor function, (such growth factors include for
example vascular endothelial growth factor, epithelia] growth factor,
platelet derived growth  factor and hcpatocytc growth factor such
inhibitors include growth factor antibodies, growth  factor receptor
antibodies, tyrosine kinase inhibitors and sennelthreonine kinase
inhibitors); 30 (iii) antiproliferativelantineoplastic drugs and
combinations thereof, as used in medical  oncology, such as antimelaboliles
(for example antifolates like melhotrexate,  fluoropyrimidines like
5-lluorouracil, purine and adenosine analogues, cytosine arabinoside); 1
100690 0 5 SEP 2906  -27 antitumour antilbioties (for example
anthracyclines like doxorubicin, daunomycin, epirubicin  and idarubicin,
milomycin-C, dactinomycin, mithramyein); platinum derivatives (for example
cisplatin, carboplatin); alkylating agents (for example nitrogen mustard,
meiph a] an,  chlorambucil, busulphan, cyclophosphamide, ifosfamide,
nilrosoureas, thiotepa); antimitatic 5 agents (for example virica alkaloids
like vincrisitine and laxoids like laxol, taxotcrc);  lopoisomcrase
inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsacrine, topolecan); 



(iv) antiangiogenic agents that work by difFerent mechanisms from those
defined  hereinbefore (for example receptor tyrosine kinases like Tie-2,
inhibitors of integrin ctvp3  to function, angioslalin, razoxin,
thalidomide), and including vascular targeting agents; and (v)
differentiation agents (for example retinoic acid and vitamin D). According
to this aspect of the invention there is provided a pharmaceutical product
comprising a compound of the formula (1) as defined hereinbcforc and an
additional  anti-tumour substance as defined hereinbefore for the conjoint
treatment of cancer 15 In addition to their use in therapeutic medicine,
the compounds of formula (1) and their  pharmaceutically acceptable salts
or in vivo hydrolysahle esters or amides thereof, are also  useful as
pharmacological tools in the development and standardisation of in vitro
and in vivo  lest systems for the evaluation of the effects of inhibitors
of cell cycle activity in laboratory  animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new 20 therapeutic
agents. For the benefit of the reader, where a pharmaceutical composition
comprising a  compound of formula (1), or the use of a compound of formula
(1) as a medicament, or the use  of a compound ^F formula (I) in a method
of treatment, or the use of a compound of formula  (1) in the manufacture
of a medicament, or the use of a compound of formula (1) in the 25
treatment ^Fcancer, is described herein, it is to be understood that here,
the definition of the  compound offonnula (1) includes the compounds
N-(2-amino-6-hydroxyphenyl)-4-(l m ethy]homopiperazin-4 -yl) benzamide;
N-(2-amino-6-methylphenyl)-4 -(] -methylhomopip erazin-4-yl)benzamide;
N-(2-aminophcnyl)-4-(1-t-butoxycarbonylhomopiperazin-4-yl)benzamide; and
N-(2- 30 aininophenyl)-4-(1-methylhomopipcrazin-0-yl)bcnzamidc. 0 5 SEP
2006  100690 x3  The invention will now be illustrated in the following
Examples in which, generally  (i) opera lions were carried out at ambient
temperature, i.e. in the range 17 to 25C and under an atmosphere of an
inert gas such as argon unless otherwise stated; (ii) evaporations were
carried out by rotary evaporation in vacua and work-up  s procedures were
carried out after removal of residual solids by filtration; (iii) column
chromatography (by the flash procedure) and medium pressure liquid  



chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9335)
or Merck  Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from
E. Merck, ljarmsladt,  Germany or high pressure liquid chromatography
(HPLC) was performed on C18 reverse to phase silica, for example on a
Dynamax C- 18 60A preparative reversed-phase column;  (iv) yields, where pr
esent, are not necessarily the maximum attainable; (v) in general, the
structures of the end-products of the Formula (I) were  confirmed by
nuclear magnetic resonance (NMR) and/or mass spectral techniques; fast-atom
bombardment (FAB) mass spectral data were obtained using a Platform
spectrometer and, 15 where appropriate, either positive ion data or
negative ion data were collected; NMR chemical  shift values were measured
on the delta scale [proton magnetic resonance spectra were  determined
using a Jeol JNM EX 400 spectrometer opera ling at a field strength of 400
MHz,  Varian Gemini 2000 spectrometer operating at a field strength of
300MHz or a Broker  AM300 spectrometer operating at a Field strength of
300MHzJ; the following abbreviations 20 have been used: s, singlet; d,
doublet; 1, triplet; q, quartet; m, multipict; br, broad; (vi)
intermediates were not generally fully characterised and purity was
assessed by  thin layer chromatographic, HPLC, inFra-red (JR) and/or NMR
analysis; (vii) melting points are uncorrected and were determined using a
Mettler SP62  automatic melting point apparatus or an oil-bath apparatus;
melting points for the 25 end-products of the formula (1) were determined
after crystallisation from a conventional  organic solvent such as ethanol,
methanol, acetone, ether or hexane, alone or in admixture;  (viii) the
following abbreviations have been used: DMF NN-dimethylformamide  DMSO
dimethylsulphoxide 30 THE tetrahydrofuran 100690 D 5 SEP 2066  -29- Example
1 N-(2-Aminophenyl)4-pyridin-4-ylbenz amide
N-(2-t-Buloxycarbonylaminophcnyl)-4-pyridin-4-ylbcnzamidc (Method 1; 100
mg,  0.26 mmol), 1,4-dioxane (2 ml) and a 4M solution of hydrogen chloride
in dioxane (2 ml) 5 were stirred at ambient temperature for approximately
20 hours- The resultant precipitate was  collected by filtration and washed
with iso-hexane and diethyl ether and dried in vacuo to give  



the title compound as its hydrochloride (43 mg, 46%); NMR Spectrum;
(DMSO-d6) 7.31 (m,  2H), 7.39 (t, 111), 7.54 (t, 111), 8.17 (d, 211), 8.30
(d, 21-1), 8.40 (d, 2H), 8.96 (d, 2H), 10.62 (s,  ] H); Mass Spectrum M+H+
290. 10 Example 2 Using an analogous procedure to that described in Example
1, the appropriate  N-(2-t-butoxycarbonylaminophenyl)-benzamide starting
material was reacted to give the  compounds descri bed in Tab] c 1. Unless
otherwise slated, each compound was obtained as its  15 hydrochloride salt
Table I  RI H  H2N  Note R' Analytical Data SM  I quinolin-S-yl NMR Shrum:
(DMSO-d6) 7.37 (t, Meth 2 1 H), 7.49 (1, l H), 7.62 (d, ] H), 7.78  (m,
51-1), 7.93 (d, IH), 8.18 (d, 1H),  8.31 (d, 2H), 8.72 (d, 1H), 9.04 (dd,
111), 10,75 (s, l H); Mass Spectrum=  M+H` 340. 2 pyridin-3-yl NMR
Spectrum' (DMSO-d6) 7.32 (m, Meth 3  2H), 7.43 (d, 1H), 7.57 (d, 1H), 7.95
(dd, IN), 8.03 (d, 2H), 8.27 (d, 2H), F'% .. is 0 5 SEP 2006  100690 -30-
Note R' Analytical Data SM  8.72 (d, IH), 8.83 (d, [H), 9,25 (s, I R),
10.60 (s. 1H); Mass Spectrum:  M+H' 290. 



3 pyridin-2-yl NMR Spectrum: (DMSO-d6): 6.63 (t, Meth 4  Formic acid salt
IH), 6.80 (d, 1H), 6.98 (t, 1H), 7.23 (d, 1H). 7.44 (t. I1-1), 7.95 (t,
1H), 8.13  (m, 3H), 8.22 (d, 2H), 8.72 (d, [H),  9.74 (s, 1 H); Mass
Spectrum: M+W 290. 4 6-(methoxy)-1,2-pyrazin-3-yl NMR Spec: (DMSO-d(,) 4.09
(s, Meth 5  3H), 7.32 (m, 4H), 7.49 (in. 1H), 8.24 (m, 5H), 10.46 (s, 1H);
Mass  Spectrum: M+H+ 321. 5 furan-3-yl NMR Spectrum: (DMSO-6J 7.09 (s, Meth
6  1H), 7.25 (m, 3H), 7.58 (d, 1H), 7.83 (d, 311), 8.06 (d, 21.1), 8.33 (s,
1H),  1032 (s, 1H); Mass Spectrum= M+H'  279. 6 2-methylpyridin--yl NMR
Spectmm: (DMSO-d.6) 2.82 (s. Meth 7  3H), 7.21 (m, 1H), 719 (m, 211), 7.51
(d, 2H), 8.20 (d, 2H), 8.31 (m, 3H),  8.41 (s, IH), 8.89 (d, 111), 10-51
(s,  I H); Mass Spectrum: M+H' 304. 7 2- luoropyridim-4-yI NMR Spectrum'
(DMSO-d6) 7.26-7.33 Meth 8  (m, 311), 7.49 (d, IH), 7.68 (s, 1H), 7.83 (m,
1H), 8.08 (d, 2H), 8.23 (d,  2H), 8.37 (d, 1H), 10.50 (s, 1H); Mass
Spectrum: M+H+ 308. t:: 0 5 SEP 2006  100690 -31- 8 thiaxol-2-yl NMR
Spectrum: (DMSO-d6) 7.39 (1, Meth 9  I H), 7.48 (1, 1 H), 7.56 (d, 1 H),
7.64 (d, 1H), 7.92 (d, 1H), 8.02 (d, 111), 8.13 (d,  



2H), 8.27 (d, 2H), 10.77 (s, 1H); Mass Spectrum ' M+H' 296 9
2-amino-pyrimidin-6-y]. NMR Spectrum: (DM50-d6) 7.32 (m, Meth 10  2H), 7.41
(m, 11-1), 7.57 (m, 211), 8.30 (m. 4H), 8.51 (d, 111), 10.64 (s, 1H);  Mass
Spectrum: M+H' 306. 10 pyrimidin-6-yl NMR Spectrum: (DMSO-d6) 7.33 (m, Meth
11  3H), 7.52 (m, I H), 8.25 (m, 3H), 8.40 (d, 2H), 835 (d, 111), 9.33 (s,
11-1), 10.52  (s, IH); Mass Spectrum: M+H+ 291. 11 2-ehloro-pyrimidin-6-yl
NMR Spectrum: (DMSO-d6) 7.39 (m, Meth 12  2H), 746 (dd, 1H), 7.58 (dd, IH),
8.30 (m. 3H), 8.39 (d. 2H), 8.93 (d, 1H),  10.72 (s, 111); Mass Spectrum:
M+11+  325. Example 3 - N-(2-Aminophenyl)-4-morpholinohenza wide 5 A
solution of l-(N-L-hulaxycarhonylamino)-2-aminobcnzcnc (Method 17; 104 mg,
0.5  mmol) in DMF (1.6 ml) was added to 4-morpholinobenzoic acid (149 mg,
0,5 rnmol)  followed by
4-(4,6-dimelhoxy-1,3,5-[riazinyl-2-yl)-4-methylmorpholinium chloride
(Method  18, 138 mg, 0.5 mmol) and the reaction mixture slimed at ambient
temperature for 48 hours.  The solvent was removed in vacua and the
resultant residue partitioned between ethyl acetate 10 and water. The
organic phase was separated, then washed with water, brine and dried over
sodium sulfate then filtered. The organic extracts were concentrated by
half and a 4M solution  of hydrogen chloride in 1,4-dioxane (I ml) added.
The reaction mixture was stirred al ambient  temperature for a further 64
hours and the resultant precipi late was collected by filtration, This
solid was purified by preparative mass triggered HPLC, eluting with an
increasing gradient of  15 acetonitrile in water (which contains 5% (vlv)
of a[% (v/v) solution of formic acid in I00690 0 5 SEP 2096  -32 methanol)
to afford the title compound (17 mg, 12%); NMR Spectrum: (DMSO-d6) 3.25 (m,
4H), 3.76 (m, 4H), 4.83 (s, 2H), 6.60 (m, 1H), 6.79 (dd. IH), 6.96 (m, 1
H), 7.01 (d, 2H), 7.16  



(dd, I H). 7.90 (d, 2H), 9.31 (brs, I H); Mass Spectrum: M+H+ 298. 5
Example 4  N-(2-Aminophenyl)-4-(1-methylpiperi.din-4-yl)benzan ide
N-(2-Aminophenyl)-4-piperidin-4-ylbenzamide (Example 5, 48 mg, 0.16 mmol)
was stirred and dissolved in anhydrous DMF (2 ml) at ambient temperature.
Potassium carbonate  (23 mg, 0.16 mmol) was added followed by iodomethane
(0-01 ml, 0.16 mmol) and the l o mixture stirred for 3 hours. The reaction
mixture was diluted with water (20 ml) and extracted  with ethyl acetate.
The combined extracts were washed once with brine, dried over  magnesium
sulfate, filtered and the solvent evaporated to give the title compound as
a  colourless solid (16 mg, 32%); NMR Spectrum: (DMSO-d6) 1.70 (m, 411),
1.96 (m. 2H),  2.18 (s, 3H), 2.85 (m. 211), 3.03 (m, IH), 4.84 (b, 2H),
6.57 (m, IH), 6.76 (d, 1H), 6.95 (m, t5 1H), 7.16 (d, 1H), 7.36 (d, 2H),
7.99 (d, 21-1), 9.54 (b, 1H); Mass Spectrum: M+H' 310.  Example 5 N-(2-Amin
oph enyl)-4-pip eridin-4-ylbenzamide A 4M solulion of hydrogen chloride in
dioxane (5 ml, 20 mrnol) was added to a stirred  20 solution
ofN-(2-t-butoxycarbonylaminopheny1)-4-(1-l-butoxycarbonylpiperidin-4-
yl)benzamide (Method 15. 693 mg, 1.40 mmol) in 1,4-dioxane (5 ml) and the
mixture stirred  at ambient temperature for 18 hours. The resultant
precipitate was filtered and washed with  diethyl ether. The resultant
solid was dissolved in water and basificd to pH 12 with 2M  solution of
aqueous sodium hydroxide. The resultant precipitate was filtered, washed
with 25 water and dried in vacuo to give the title compound (338 mg, 82/0);
N MR Spectrum;  (DMSO4) 1.52 (m, 2H), 1.69 (m, 2H), 2.60 (m, 3H), 3.02 (m,
2H), 4.84 (br, 2H), 6.58 (m,  111), 6.76 (d, IH), 6.95 (m, 1H), 7.16 (d,
11-1), 7.34 (d, 2H), 7.89 (d, 2H), 9.53 (br, 1H); Mass  Spectrum: M+H+ 296.
3U VJ 100690 0 5 SEP 2806  -33- Example 6 N- (2-Aminophenyl)--
(1-methylpiperazin-4-yl)b enzamid e
N-(2-t-Butoxycarbonylaminophenyl)-4-(1-mcthylpipcrazin-4-yl)bcnzam ide
(Method  16, 196 mg, 0.48 mmol) was dissolved in a IM solution oFhydrogen
chloride in dielbyl ether 



5 (7.2 ml, 7.2 mmol) and stirred at ambient temperature for 24 hours. The
resultant precipitate  was collected by filtration and washed with diethyl
ether. To the solid was added a 2M  solution of aqueous sodium hydroxide (5
ml) and the mixture extracted with ethyl acetale. The  organic extract was
dried over magnesium sulfate, filtered and evaporaled to afford the title
compound as a colourless solid (16 mg, 11%); NMR Spectrum; (CDCl3) 2.36 (s,
3H), 2,57 (t, 10 4H), 3.33 (t, 4H), 3.88 (br, 2H), 631 (m, 2H), 6.91 (d,
2H) 7.06 (t, 1H), 7.27 (d, 1H), 7.79 (s,  I H), 7.80 (m, 2H); Mass Spechvm:
M+H' 311. Example 7 N-(2-Aminophenyl)
[Z-(3-morpholinoaminepropyl)-pyrir0ddin-6-yl]benzamidc  15
N-(2-Aminophenyl)-4-[2-(3-morpholinoaminopropyl)-pyrimidin-6-yl]benzamide
trihydrochloride (Method 19, 28 mg, 0.052 mmol) was dissolved in water (2
ml) and basified  to pH 10 by the of addition ^f28% aqueous ammonium
hydroxide solution (2 drops). The  resultant precipitate was collected by
filtration and dried under vacuum at 40C overnight to  afford the title
compound as a yellow solid (9 mg, 40%); NMR (DMSO-d6): 1.75 (m. 2H). 20
2.37 (m, 6H), 3.41 (brm, 2H), 3.59 (m, 4H), 4.92 (s, 2H), 6.62 (1, 111),
6.80 (d, 1H), 6.99 (t,  1 H), 7.21 (m, 21=1), 7.28 (( i H), 8, 11 (d, 211),
8.22 (d, 2H), 8.39 (d, I H), 9.74 (s, I H); Mass  Spectrum: M+H` 433.
Example S 25
N-(2-Aminophenyl)-0-[2-(3-morphalinoaminoethypyrimidin-6-yl]benzamide
N-(2-A minophenyl)-4- [2-(3-morpholinoaminocthyl)-pyrimidin- 6-yl] b cnza m
id e  trihydmchloride (Method 24, 22 mg, 0.042 mmol) was reacted in an
analogous manner to that  described far Example 7 to afford the title
compound as a pale yellow solid (12 mg, 68%);  NMR (DMSO-d6): 2.45 (m,
41-1), 2.54 (m, 21-1), 3.51 (m, 2H), 3.59 (in, 4H), 4.92 (s, 2H), 6.62 3o
(t, 1H), 6.80 (d, IH), 6.99 (t, 1H), 707 (1, 1H), 7.20 (d, IH), 724 (d,
1H), 8.11 (d, 211), 8.23  (d. 2H). 8.40 (d, 1 H), 9.74 (s, 111); Mass
Spectrum: M+H' 419_ 100690 0 5 SEP 2086  -34- Example 9 Using an analogous
procedure to that described in Example [, [he appropriate
N-(2-t-butoxycarbonylaminophenyl)benxarnide starting material was reacted
to give the  compounds described in Table 2. Unless otherwise stated, each
compound was obtained as its  5 hydrochloride salL. 



Table 2  R' ' , H  1-12N  Note R7 Analytical Data SM  I N_ NMR Spectrum:
(DMSO-d6) Meth ~~N 1.39 (m, 11.1), 1.70 (m, 114), 29  1.79 (m, 411), 2.06
(m, 2H), 2.85 (m, 211), 312 (m, 2H),  3.52 (m, 2H), 4.41 (d, 2H), 733  (in,
2H), 7.41 (m, 211), 7.59 (m,  I H), 8.27 (d, 2H), 832 (d, 211),  8.48 (d,
1H), 10.10 (s, 1 H),  10.61 (s. 1H); Mass Spectrum:  M+H+ 431. 2 N NMR
Spectnml: (DMSO-d4) Meth  NJ~N~~~N- M- 2.17 (qn, 2H) 3.42 (m, 2H), 30  4.33
(t, 211), 7.30 (m, 2H), 7.37 (m, 2H), 7.57 (m, IH), 7.75  (hrm, 2H), 7.85
(L, IH), 8,26 (s,  4H), 8.45 (d, 11-1), 9.21 (s, 111),  10.56 (s, IH); Mass
Spectrum:  M+H+ 414. r; 100690 0 5 SEP 2606  -35 3 NMR Spectrum: (DMSO-d6)
Meth  i N 2.08 (m, 211), 2.84 (s, 3H), 3.28 31  (m, 2H), 3.49 (brrn, 6H),
3.69 (brm, 4H), 7.32 (m, 2F1), 7.40  (m, 21-1), 7.57 (m, 1H), 7.74  (brm,
IH), 8.26 (d. 2H). 8.32  



(m, 2H), &47 (d, 1H), 10.58 (s,  1H); Mass Spectrum: M+Ht  446. 4 K N NM
Spectrum: (DMSO-ds) Meth  N, ~ i 1.22 (t, 6H), 1.69 (m, 2H), 1,77 32  (m,
2H), 3.08 (m, 6H), 3.50 (m, 2H), 7.33 (m, 211), 7.44 (m,  2H), 7.60 (m,
1H), 7.98 (brs,  1H), 8.30 (m, 4H), 8.48 (d,  1H), 10.12 (s. IH), 10.64 (s,
1H); Mass Spcchvm_ M+H'  433. 5 INS MAR 5pec[rum_ (DMSO-4) Meth  1,25 (t,
6H), 3.22 (qu, 41-1), 3.30 33  (q, 2H), 3.80 (brm, 2H), 732 (m, 2H), 7.40
(m, 2H), 7.56 (in,  111), 7,61 (brs, IH), 8.25 (d,  2H). 8.32 (d, 2H), 8.50
(d, 1H),  10.14 (brs, [ H), 10.57 (s, i H);  Mass Spectrum: M+1-1+ 405.
100690 9 5 SEP 2906  -36 fi NMR Spectrum (DMSO-d6) Meth N _ N-- - iL 4.82
(s, 2H), 7.35 (m, 2H), 7.41 34 . (d, I H), 7.45 (m, 1 H), 7.59 (m,  IV 1H),
8.02 (dd, 1H), 8.19 (brs,  1H), 8.42 (s, 4H), 8.48 (m, 1H),  8.58 (m, Ili),
8.81 (d, 1H), 8.92  (s, 1H), 10.62 (s, 1H); Mass  SpeeWm: M+H' 397. 7 NMR
Spectrum; (DMSQ-d(,) Meth  ry- 7. 1.41 (m, 1H), 1.73 (m, 1H), 35  1.80 (m,
4H), 2.95 (m, 2H), 



3.30 (m, 2H), 3.54 (m, 2H),  3.81 (m, 21-1). 7.30 (m, 2H),  7.35 (m, IH),
7.40 (d, IH), 7.53  (d, 1H), 7.63 (brs, Ili), 8.24 (d,  21.1), 8-31 (d.
2H), 8.49 (d, 1H),  9.93 (brs, 111), 10.51 (s, IH);  Mass Speclrum: M+H+
417. 8 N NMR Spectrum_ (DMSO-d(,) Meth  N 1.86 (qn, 2H), 3.26 (s, 3H). 36
Meo N 3.45 (l, 211), 3.50 (brm, 211),  732 (m, 2H), 7.39 (m, 2H),  7.54 (m,
1H), 8.24 (d, 2H). 8.33  (d, 213), 8.47 (d, 1H), 10.56 (s.  lH); Mass
Spectrum: M+H+  378. 100690 0 5 SEP 2006  -37 9 N: NMR Spectrum: (DMSO-d6)
Meth  N~~O 2.25 (m, 2H) 3.08 (m, 2H), 3.27 37  (m, 2H), 3.45 (d, 2H), 3.85
(t, 2H), 3.97 (m, 2H), 4.43 (t. 2H).  7.24 (s, IH), 7.36 (t, 111), 7.43  (t
1H), 7.44 (d, 1H), 7.51 (d,  1FI), 7.62 (d, 111), 7.98 (d. 211),  9.27 (d,
2H), 8.29 (d, I H),  10.67 (s, 111), 1116 (s, 1 H);  Mass Succtrum: M+H'
433. 10 NMR Spectrum: (DMSO-de,) Math  N. 2.76 (s, 3H). 7.28 (m, 3H), 7.51
38  (d, 11-1), 7.93 (d, 111), 8.05 (d, 211), 8.27 (d, 2H), 8.75 (d, IH),  



9.17 (s, J H), 10.46 (s, Ili);  Mass Spectrum: M+H' 304. 1I GN ' N NMR
Spectrum: (DMSO-d6) Meth  1.36 (m, IH), 1.78-1.66 (m, 39  Tl~ N 5H) 2.05
(m, 2H), 2.86 (q, 2H),  3.13 (m, 21-1), 3.57 (in, 4H),  7.36 (m, 4H), 7.53
(d, 1H), 8.23  (d, 2H), 832 (d, 2H), 837 (d,  1H), 9-78 (hrs, 1H) 10-59 (s,
1H); Mass Spectrum: M+1-I'  487. 12 Nasty NMR Spectrum: (DMSO-4) Meth  7.39
(t, 1H), 7.45 (1, ITT), 7.51 40  (d, 1H), 7.63 (d, 1H), 7.80 (d, 1H), 8.34
(d, 2H), 8.39 (d, 2H),  8.65 (d, IH), 935 (s, ]H),  10.77 (s, 111); Mass
Spectrum:  M+H' 347. - ----------  100690 0 5 SEP 2006  -38- 13 NMR
Spectrum (DMSO-d6): Meth S1~,NYfN 1.39 (m, 1H), 130 (m, 1H), 41  N 1.78 (m,
4H), 202 (m, 2H), 2.86 (m, 2H), 108 (m, 2H),  3.42 (m, 4H), 7.37 (m, 2H),
7.48 (d, 1 H), 7.61 (rl, I I-I), 7.86  (d, 2H), 8.21 (d, 2H), 8.81 (s,
2H), 10.17 (s, 1H), 10.56 (s,  1H); Mass Spectrum: M+H'  431. 



14 NMR Spectrum (DMSO-d6): Meth  2.03 (m, 2H), 2.82 (L, 3H), 3-23 42 N I
(t. 2H), 3.45 (m. 6FI), 3.67 (m,  4H), 7.34 (1, IH), 7.42 (1, 1H),  7.50
(d, 1H), 7.62 (d, 1H), 7.85  (d, 2H), 8.21 (d, 2H). 8.81 (s,  2H), 10.60
(s, IH); Mass  Spectrum; M+H+446. 15 O NMR Spectrum (DMSO-d6): Meth  N 2.00
(m, 2H), 3-08 (m, 2H), 43 N 1 3.18 (m, 2H), 3.43 (m, 4H),  3.87 (m 2H),
4.00 (in, 2H), 734  (in, 2H), 7.42 (d, 1H) 7.58 (d,  1H), 737 (d, 2H), 8.19
(d, 2H),  8.82 (s, 2H), 10.46 (s, 1H),  10.82 (s, 1H); Mass Spectrum:  MAT'
433. 100690 0 5 SEP 2006  -39 16 I N MAR Spectrum (DMSO-d6): Mcth  N. 1.91
(m, 2H), 2.05 (m, 2H), 45  3,13 (m, 211), 3.68 (m, 4H). 4.75 (t. 2H). 7.36
(m, 2H), 7.47  (d, 1H), 7.60 (d, I H), 8.00 (d,  2H), 8.26 (d, 2H). 9.11
(s, 2H),  10.60 (s, 111), 10.80 (s, 1H);  Mass Spectrum: M+H+ 404. 17 NMR
Spectrum: 2-10 (m. 2H), Meth  3.06 (m. 2H), 3.21 (M, 2H), 65  3.43 (d, 2H),
3.55 (m, 2H), 3.84 (m, 2H), 334 (m. 2H), 7.37 (m,  



211), 7.42 (m, 1H), 7.51 (d, I H), 7.64 (d, 1 H), 8.23 (d, 2H),  8.37 (d
2H). 8.40 (d, 1 H), 10. 75, (s, IH), 11.I0 (brs, IH);  Mass Spectrum: M+W
489. 18 NMR Spectrum: (DMSO-d(.) Meth  N 141 (m, I H), 1.72 (m, 1H), 66
1.80 (m, 41-1),2.96 (m, 2H), 3.32 (q, 2H), 3.57 (m, 2H), 3.83  N (m, 2H),
7.34 (m, 211), 7-38 (d,  1H), 7.41 (m, 1H), 7.58 (m, ~ 5 1H), 8.25 (d, 2H),
8.35 (d, 2H),  8.39 (d, i H), 9.92 (s, Ili).  10-63 (s. 1H); Mass Spectrum:
M+11` 474. L-. 100690 0 5 SEP 2006  -40 19 o~ `N NMR Spectrum: (DMSO-d. ):
Meth  N 1.20 (m, 5H), 1.54 (d, IH). 1.69 67  (d, 211), 1.78 (d, 2H), 3.30
(in, IH), 5.28 (s, 2H), 7.29 (d, 1H),  7,38 (t, IH), 7.44 (t, IH), 7.52
(d, 1H), 7.62 (d, I H), 8.00 (s, I H), 8.10 (d, 2H), 8.25 (d, 2H),  10.66
(s. 11I); Mass SDcctrum:  M+H+ 451. 20 -s NMR Spectrum: (DMSO-C16): Meth
N'~  l 2.59 (s, 3H), 4.93 (s, 211), 6.62 68  (1,1H),6.81(d,IH),7.01  I H),
720 (d, 1 H), 7,75 (J, l H), 



7.84 (d. 111), 7.94 (d, 2H), 8.08  (d, 2H), 8.15 (d. 1H), 8.65 (d,  1H),
9.75 (s, 1H); Mass  Spectrum: M+H+ 419 21 NMR Spectrum' (DMSO-&) Melh  7.34
(1, 111), 7.44 (t, IH), 7.60 74 S (d, 111), 7.70 (d, 1H), 7-96 {m,  2H),
8.10 (d, 2Fi), 8.44 (d, 2H),  8.67 (m, 1I.1), 9.08 (m, 1H),  10.88 (s, 1H);
Mass Spectrum;  M+H' 346, 22 N^N NMR Spectrum: (DMSO-d6) Meth  737 (m,
111), 7.43 (t, 1H), 7.49 75  (dd, IH), 7.61 (dd, 1H), 7.76 (d, IH), 8.11
(d, IH), 8.I7 (d,  2H), 8.33 (d, 2F1), 9.21 (s, 1H),  10.73 (s, 1H); Mass
Epee [rum:  M+If 347_ 100690 0 5 SEP 2006  -41- Example 10 Using an
analogous procedure to that described in Example 1, the appropriate
N-(2-t-hutoxycarbonylaminophenyl)benzamide starting material was reacted to
give the  compounds described in Table 3. Unless otherwise stated, each
compound was obtained as its  5 hydrochloride salt. Table 3  F RI H 1 I -
H2N 1 3-pyridyl NNM SpeeLrum: (DMSO-d6): 7.40 (m, Meth 44  



2H), 7.50 (d, 1 H), 763 (d, I H), 7.91 (t, 11-1), 7.99 (t, 111), 8.18 (m.
211). 8.58 (d,  IH), 8.89 (d, 1H), 9.10 (s, 1H), 10.76 (s,  1H); Mass
Spectrum- M+Ht 308. to Example 11 Using an analogous procedure to that
described in Example 7, the appropriate  N-(2-aminopbenyl)-benzamide
hydrochloride salt starting material was reacted to give the  compounds
described in Table 4. Unless otherwise stated, each compound was obtained
as its  fret base. 15 Table 4  R= ' H  H2N  20 100690 O 5 SEP 2OO6  -42
Note R Analytical Data SM I NMR Spectrum: (DMSO-d6) 1.74 (m, Meth 4-6  2H),
2.42 (brm, 411), 3.34 (m, 4H), 3.60 p~ (m, 4H), 4.91 (s, 2H), 6.62 (t,
211), 6.81  (m, 3H), 6.99 (t, 1H), 7.20 (d, IH), 7.79  (d, 211), 8.09 (m,
3H), 9.72 (s, 1 H); Mass  Spectrum: M+H+432. 2 NN NMR Spectrum: (DMSO-do)
3.92 (s, 3H), Meth 47  5.00 (brs, 2H), 6-63 (t, 1H), 6.82 (c, I H), 7.01
(m, 1H), 7.23 (d, 111), 8.20 (d, 211),  8.70 (s, 1 H), 8.98 (d, 2H), 9.06
(s, 1 H),  9.82 (s. IH); Mass Spectrum: M-1-W 345. 3 NMR Spectrum:
(DMSO-d45) 2.84 (m, Meth 48  ^N' J)e' 4H), 3.61 (m, 4H), 4.62 (s, 2H), 6.62
(t, 



NI") 111), 6.80 (d, 1H), 6.99 (t, I H), 7.21 (d,  1H), 8.09 (d, 2H). 8.2]
(d, 2H), 8.31 (s,  1H), 8.53 (s, IH), 9.72 (s, 11-1); Mass  Spectrum; M+H+
375. 4 1VMR Spectrum: (DMSO-d6 @ 373K) Meth 49  N 1.22 (t, 6H) 3.43 (qn,
4H), 4.72 (brs, 2H), NJINN 6.65 (E, lE1), 6.83 (d, IH), 6.90 (m, 2H),  7.01
(1, 1H), 7.28 (d, IH), 8.06 (d, 2H),  8.39 (d, 2H), 9.44 (s, IH); Mass
Spectrum: M+H` 378. 100690 8 5 SEP 2806  -43 5 N NMR Spectrum: (DMSO-d6)
2.26 Moth 50  (s, 3H), 2.43 (m, 4H), 3.86 (m, 4H), 4.92 (s, 2H), 6.62 (t,
1I-I), 6.81 (d,  NJ 1H), 6.99 (t, 1H), 7.20 (d, 11-1), 7.31  (d, IH), 8.11
(d, 21-1), 8.26 (d, 211),  &50 (d, 11.1), 9.75 (s, IH); Mass  Socctrum:
M+Ht 389. Example 12 N-(2-ami noph cnyl)-4- [5-(pipcridin-1-yl me
thyl)-1,3- thiazol-2-ylibcnza midc 5
N-(2-t-butoxycarbonylaminophenyl}4[5-(piperidin-1-ylmethyl)-1,3-thiazol-2-
yl]benzamide (Method 51, 271 mg, 0.54 mmol) was suspended in 1,4 dioxane (4
ml) and a  4M solution of hydrogen chloride in 1,4-dioxanc (4 ml) added.
The reaction mixture was  stirred at ambient temperature for 17 hours. The
resultant precipitate was collected by  filtration, washed with diethyl
ether and air dried to yield the title compound as its i o hydrochloride
sail. The crude solid was purified using an Oasis MCX column, eluting with
methanol/dichloromethane (0-100%) then 2M ammonia in methanol/methanol
(0-20%) to  give the title compound as its free base (119 mg, 56%); NMR
Spectrum:-(DMSO-d6) 1.40 (m,  2H), 1.50 (m, 4H), 2.41 (m, 4H), 3.74 (s,
2H), 4.94 (s, 2H), 6.61 (t, 111), 6.80 (d, 111), 6.99 (t,  11-1), 7.18 (d,
1H), 7.80 (s, IH), 8.06 (d, 2H),8.09 (d, 2H), 9,78 (s, 1H); Mass Spectrum;
15 M+H` 402.  



Example 13 N-(2-aminophenyl)-4- [2- ({3- [2-(dime thylamino) ethoxyJ
propyl}ami no)pyrimidin-4- y1]henzamide 20 To a solution of
dimethylaminaethoxypmpylamine (202 mg, 12,5 mol) in N,N- dimethylacetamide
(125 pl), was added a solution of N-(2-aminophenyl)-4-[2-
(methylsulfonyl)pyrimidin-4-yl]benzamide (Method 62, 2.2 mg, 5 }rmol) in
N,N- dimethylacelamide (100 p1). The reaction mixture was healed to 50C and
agitated for a  period of 16 hours, before being evaporated to dryness to
give the title compound; Mass  25 Spectrum: M+H'435. 100690 0 5 SEP 2000
-44- Example 14 Using an analogous procedure to that described in Example
13. N-(2-aminophenyi)-4- [2-(methylsulfonyl)pyrimidin-4-yllbenzamide
(Method 62) was reacted with the appropriate  amine to give the compounds
described in Table 5. s Table 5  R'  H  H2N Note PI Analytical Data SM  1
Mass Spectrum: M+H+ 453. CAS  53485- 07-7  r 2 Mass Spectrum: M+H+ 461. CAS
`~ 3529- " 09-7  N 10 Example 15 Using an analogous procedure to that
described in Example 5, the appropriate N-(2- aminopheny])benzamide
hydrochloride salt starring material was reacted to give the  compounds
described in Table 6_ Unless otherwise stated, each compound was obtained
as its  



free base. I5 100690 0 5 SEP 2006  -45- Table 6 RI , , H  H2N  Note R
Analytical Dala SM I I n , {N NMR Spcetrum: (DMSO-db): Meth 70  4.93 (s,
2H), 5.46 (s, 2H), 6.62 s (t, IH), 6.80 (d, 1H), 7.01 (in,  2H), 7.21 (d, t
H), 7.32 (m, 2H),  7.50 (d, 2H), 8.10 (m, 5)'1), 9.78  (s, 111), 9.83 (s,
IH); Mass  Spectrum; M+H. 445 5 Example 16
N-(2-aminophenyl)-4-piperazin-1-ylbenzamide  To a solution
of4-(4-t-butoxycarbonylpiperazin-1-yl)benzoic acid (1,0 g, 3.3 mmol) and
1-(t-butoxycarbonylamino)-2-aminobenzene (Method 17, 0.68 g, 33 mmol) in
DMr (10  ml) was added
4-(4,6-dimethoxy-1,3,5-triazinyl-2-yl)-4-methylmorpholinium chloride (1.1
g,  10 4.0 mmol) (Method 18). The mixture was stirred at ambient
temperature for 20 hours, The mixture was concentrated in vacua and the
residue partitioned between water and ethyl  acetate- The organic phase was
separated and the aqueous reextractcd with ethyl acetate. The  combined
organic extracts were dried over magnesium sulfate and evaporated. The
residue  was purified by flash chromatography (eluting with 4; t -171
isohexanelethyl acetate). The is product was dissolved in 1,4-dioxane (2.5
ml) and treated with a 4M solution of hydrogen  chloride in 1,4-dioxane
(2.5 ml). The mixture was stirred at ambient temperature for 4 hours_  The
resulting solid was collected by filtration, trated with a 2M aqueous
solution of sodium  hydroxide and extracted with ethyl acetate. The organic
extract was dried over magnesium  



sulfate to afford the title compound as a colourless solid (176 mg, 92%);
NMR Spectrum: 20 (DMSO-d6) 2.89 (t, 4H), 3.25 (t, 4H), 4.90 (s, 2H), 6.66
(L, 1H), 6.84 (d, 1 H), 7.01 (m, 3H),  7.21 (d, I H), 7.92 (d, 2H), 9.48
(s, I N); Mass Spectrum: M+It 297. 6= - - - - - - - - - - - - - - -  d 5
SEP 2006  100690 -46- Example 17 (RS)-N-(2-aminophenyl)4-piperidin-3-ylbenz
amide To a solu lion
ofN-(2-l-butoxycarbonylaminophenyl)-4-pyridin-3-ylbenzamide (2.0 g,  5.1
mmol) (Method 3) in ethanol (20 ml) was added PLO? (200 mg) and the
resulting mixture  5 was heated at 80C under an atmosphere o Fhydrogen at
80 Bar for 16 hours. The mixture was  allowed to cool and was filtered and
evaporated to afford
(RS)-N-(2-t-butoxycarbonylaminophenyI)-4-piperidin-3-ylbenzamide (I 9 g,
94%). To a solution
of(RS)-N-(2-t-butoxycarbonylaminophenyl)-4-pipcridin-3-ylbcnzamidc  (1.0 g,
2.5 mmol) in 1,4-dioxane (9_S m]) was added a solution of hydrogen chloride
(4M in  10 1,4-dioxane, 9.5 mI, 38 mmol) and the mixture stirred at ambient
temperature for 6 hours. The solid formed was collected by filtration,
washed with diethyl ether and dried in vacuo. It  was treated with a 2M
solution of aqueous sodium hydroxide and extracted three times with  ethyl
acetate. The combined organic extracts were dried over magnesium sulfate
and  evaporated to afford the product as a colourless solid (0.73 g, 99%);
NMR Spectrum; 15 (DMSO-d6) 131 (m. 4H). 2.61 (m. 21-1), 2-75 (m, 1 H), 3.03
(m, 211). 4.92 (s, 2.11), 6.65 (t, 11.1),  6.83 (d, 11.1), 7.02 (t, 111),
7.23 (d, 11.1), 7.42 (d, 211). 7.96 (d, 2H), 9.61 (s, 1H); Mass  Spectrum-
M+H+ 296. Example 18 20
N-(2-aminopbcnyl)-4-(1,2,3,6-tetrahydropyridin-4--yl)bcnzamide
dihydrochloride  L-Butyl 4 -14 -[({2-[(L-butoxycarbonyl)amino]phenyl } ami
no)carbonyl]phenyl) -3,6r  dihydropyridine-I(2Hrcarboxyl ate (Method 71, 62
mg. 0.13 mmal) was stirred and dissolved  in 1,4-dioxane (0.4 ml) and a 4M
solution of hydrogen chloride in 1,4-dioxane (0.4 ml) added.  The reaction
mixture was stirred at ambient temperature for 24 hours. The resultant
precipitate 25 was collected by filtration, washed with diethyl ether and
dried in vacuo at 60C to yield the  



tide compound as an off white solid (34 mg, 89%); NMR Spcclmm: (DMSO-d(,)
2.70 (m,  2H), 3.30 (m, 2H), 3.76 (m, 211), 6.33 (m, IH), 7.23 (m, 2H),
7.33 (m, 111), 7.49 (m, IH), 7.61  (d, 2H), 8.10 (d, 2H), 9-27 (s, 1H);
Mass Spectrum- M'-H' 294. 30 t' 100690 0 5 SEP 2006  -47- Example 19
N-(2-ominophenyl)-4-(1-{3- [(2-lluorophenyl)amino]-3-oxopropyl) pipe
ridin-4- yl)benzamide N-(2-aminophenyl)-4-piperidine-4-ylbenzamide (Example
5, 162 mg, 0.55 mmol),  5 polassium carbonale (153 mg, 1.1 mmol) and
(2-Fluorophenyl)-3-bmmopropionamide (149  mg, 0.61 mm0l) in DMF (5 ml) were
stirred at ambient temperature for approximately 20  hours. The mixture was
concentrated in vacuo and the residue partitioned between water and  ethyl
acetate. The organic layer was separated, dried over magnesium sul fate and
evaporated.  The residue was purified by flash chromalography (eluling with
0-25% to melhanolldichloromethane to afford the product as a colourless
solid (76 mg, 30%); NMR  Spectrum (CDCl3) 1.92 (m, 4H), 2.18 (m, 1 H), 2.57
(l, 2H), 2.64 (m, 2H) 2.72 (L, 21-1), 3.19  (d, 2H), 3.62 (s, 2H), 6.80 (m,
2H), 7.05 (m, 411), 7.3I (d, 1H), 734 (d, 2H), 7.87 (d, 2H),  S.08 (s, IH),
8.44 (t, 1H), 11.39 (s, 1H); Mass Spectrum: M+H+ 461. 15 Example 20 4-(]
-acctylpiperidin-4-yl)-N-(2-a niinophenyl)b enza wide
N-(2-aminophenyl)-4-piperidin-0-ylbenzamide (Example 5, 30 mg, 0.10 mmol)
was  stirred and dissolved in NN-dimethy]acelamide (2 ml) and acetic
anhydride (U.011 nil, 0.11  mmol) added. The reaction was stirred at
ambient temperature for 1 hour and then partitioned 20 between water and
ethyl acetate. The organic layer was separated, washed with brine and dried
over magnesium sul fate, filtered and evaporated to give the title compound
as a colourless  solid (23 mg, 68/0); NMR Spectrum: (DMSO-d4) 1.48 (m, IH),
1.64 (m, 1H), 1.79 (m, 21.1),  2,02 (s, 3H), 2.59 (m, I H), 2.84 (m, 111),
3.13 (m, 1H), 3.92 (d, 1 H). 4.53 (d, i H), 4.85 (s,  2H), 6.58 (m, ] H),
6.76 (d, I H), 6.95 (in, I H), 7.15 (d, 1 H), 7.37 (d, 2H), 7.90 (d, 2H).
9.55 25 (s, 1H); Mass Spectrum : M+H+ 338.  Example 21 



Using an analogous procedure to that described in Example 19,
N-(2-aminophenyl)-4- piperidin-4-ylbenzamide (Example 5) was reacted to
give the compounds described in Table  30 7_ 1 100690 0 5 SEP 2006  -48-
Table 7 O  R'-N ' , ~ 1 I  H2N Note R' Analytical Daia SM  1 NMR Spectrum:
(DMSO-d6) 1.39 (s, 9H), 1.59 (m, 2H), 1.71  (m, 2H), 1.78 (m, 2H), 202 (m,
2H). 2.34 (m, 2H), 2-61 (m,  IH), 2.98 (m, 4H), 4.87 (s, 2H),  6.60 (t,
IH), 6.78 (d, IH), 6.83  (s, 11-1), 6.97 (t, Ili). 7.17 (d, I H), 7.3 8 (d,
2H), 7.91 (d, 2H),  956 (s, IH); Mass Spectrum:  M+H` 453 2 NMR Spectrum:
(DM5O-d45)  1.73 (m, 413), 2.07 (m, 21-1),  2.53 (m, 1H), 292 (m, 2H),
3.51 (s, 2H). 4.85 (s, 2H), 6.56  (t, 113), 6.76 (d, 1H), 6.95 (t, I H),
7.15 (d, I H), 7.31 (m,  7H), 7.89 (d, 2H), 9.53 (s, I H),  Mass Spectrum:
M+H+ 386. 100690 0 5 SEP 2(106  -49 



3 N NMR Spectrum: (DMSO-db)  1.73 (m, 4H), 237 (m, 7H),  2.98 (t, 2H), 3.30
(m, 2H), 3-71  (m, 1H), 4.88 (s, 2H), 6.60 (t,  11-3), 6.78 (d, 1H), 6.97
(t, 1 H),  7.16 (d, I1.1), 7.38 (d, 211), 7.55  (s, I H), 7.91 (d, 2H),
9.58 (s,  1H); Mass Spectrum: M+Ht  393. 4 -fl NMR Sacctrum: (DMSO-d6)  Q
1-73 (m, 4H), 2.18 (t, 2H), 2.59  / (m, 114), 2.75 (t, 2H), 3.09 (d.  2H),
3.76 (s, 3H), 4.09 (1, 2H),  4.89 (s, 2H), 6-60 (1, 1 H), 6-79  (d, IH),
6.89 (m, 2H), 6.99 (m,  3H), 7.18 (d, 1H), 7.39 (d, 2H),  7-92 (d, 211),
9.60 (s, 1 H);  Mass Spectrum: M+H+ 446. 5 1 - NMR Spectrum: (CDCl3) 1-88
(m, 4H), 2.29 (m, 2H), 2.62 (m,  1H), 2.90 (t, 2H), 3.18 (m, 2H),  3.89 (s,
2H), 4.18 (t, 2H), 6.86  (m, 2H), 6.96 (m, 3H), 7.11 (1,  1H), 7.31 (m,
5H), 7.86 (d,  2H). 7.90 (s. 1H); Mass  Spectrum: M+H+4I6. i.: 100690 0 5
SEP 2006  -50 6 NMR Spectrum: (DMSO-d6) CAS no  1.73 (m, 4H), 2.00 (s, 3H),
2.16 570011- 



(t, 2H), 2.46 (in, IH), 2.72 (t, Justus C 2H), 3.07 (m, 2H), 4.06 (t, 211),
1-.iebigs  Ann.  4.89 (s. 2H), 6.59 (t, 11-1), 6.78 Chem.  (d, 111), 6.89
(d, 2H), 6.96 (t, 1899' 287.  1H), 7.17 (d, 1H), 7.39 (d, 21-1), DE  7.47
(d, Al), 7.91 (d, 2H), 9.58 85988  (s, I H), 9,77 (s, I H); Mass Spectrum:
M1-Ht 473. 7 NMR Spectrum: (DMSO-d6) Method  1.61 (m, 2H), 1.74 (m, 2H), 73
ra Y 2.20 (t, 211), 2.67 (m, i H), 2.73  (t, 211), 2.92 (m, 2H), 3.27 (m,
2H), 3.34 (s, 2H), 3.75 (t, 2H),  4.86 (s, 2H), 6-60 (t, 1H), 6.78  (d,
1H), 6.97 (t, 1H), 7.09 (t,  1H), 7.18 (m, 3H), 7.35 (d,  211), 7.60 (m, t
H), 7.91 (d,  2H), 9.55 (s. 11-1); Mass  Spectrum: M+H' 470. 8 NMR
Spectrum: (DMSO-d6)  CI 1.73 (m, 4H), 2,16 (m, 211),  2.60 (m, Ili), 2.74
(t, 2H), 3.07  (m, 21-1), 4.10 (t, 2H), 4.88 (s,  2H), 6.60 (t, I H), 6.78
(d, I H),  6.98 (m, 3H), 7-17 (d, 1H),  7.33 (d, 213), 7.39 (d, 2H), 7.91
(d, 211), 9.56 (s, 111); Mass  Spectrum: M+H' 4 50_ 100690 0 5 SEP 2006
-51 



9 NMR Spectrum: (DMSO-d6)  N - 1.75 (m, 4H), 2.18 (m, 2H),  2.61 (m, I H),
2.96 (m, 2H),  4,86 (s, 2H), 6-60 (1, 1H), 6.79  (d, I11), 6.97 (t, 11-1),
7.18 (d,  IH), 7.27 (1, 1H), 739 (d, 2H),  7.48 (d, IH). 7.78 Q. IH). 7.92
(d, 2H), 8.50 (d, 1H), 9.56 (s,  1H); Mass Spectrum: M+H'  388. 10 Mass
Spcctrum: M+]'411  tf 11 Mass Spectrumm- M+H' 411  ram / ~ 12 Mass
Spectrum: M+H' 416  \ / 13 N- Jq- Mass Spectrum: M+H` 439  0 14 f _J'+ Mass
Spectrum: M+H' 412  oJo 15 Mass Spectrum: M+H'370  H^ off 16 Mass Spectrum:
M+H`380  17 r f-1-- Mass Spectrum: M+H` 444  \/ 0 5 SEP 2006  100690 -52-
is i f Mass Spect um: M+H} 403  19 JI- Mass Spectrum: M+H+382  0 Example 22



N-(2-aminophenyl)-4-[1-(4-bromobenzoyl)piperidin-4-yl] b enza mide To a
solution of 4-bromobenzoic acid (1.0 g, 3.3 mmo]) in DMF (5 ml) was added 5
benzolriazolyloxytripyrollidinophosphonium hexafluorophosphate (99 mg, 0.19
mmol) and  the mixture stirred at ambient temperature for 30 minutes-
N-(2-aminophenyl)-4-piperidin-4- ylbe zamidc (Example 5, 50 mg, 0.17 mmol)
was added and the mixture stirred for a further  24 hours. The resulting
solution was absorbed onto an SCR-2 column, washed with methanol  (2 column
volumes) and eluted with a 2M solution of ammonia in methanol (2 column l o
volumes) to afford the product. This was purified by flash chromatography
(eluting with 0- 20% methanol/dichloromelhane) to afford the title compound
as a colourless solid (29 mg,  18%); NMR Spectrum: (DMSO-d6) 1.70 (m. 4H),
2-60 (m, I H). 2.91 (m, 2H), 3.31 (m, 2H),  4.89 (s, 2H), 6.60 (t, 1H),
6.78 (d, 1H), 6.97 (t, 1H), 7.16 (d, IH), 7.43 (d, 4H), 7.67 (d, 2H),  7.93
(d, 2H), 9.60 (s, 1H); Mass Spectrum: M+H` 478. J5 Example_23  Using an
analogous procedure to that described in Example 19,
(RS)-N-(2-aminophenyl)-4-piperidin-3-yIbenzamide was reacted to give the
compounds  described in Table 8. 20 Table 8 0  D H 1  RI H2N 100690 0 5 SEP
2406  -53 Note PI Analytical Data SM  1 (raccmic) NMR Spectrum: (DMSO-d6) o
1.47 (m, I H). 1.66 (m, 2H),  1.85 (m, I13), 2.30 (m, 213),  -o 288 (m,
3H), 3.29 (m, IH),  3.62 (s, 3H), 4.87 (s, 2H), 6.61  



(1, 1H), 6.79 (d, IH), 6.98 (1,  1H), 7.18 (r1, 1 H), 7.40 (d, 21-1),  7.92
(d, 2H), 9.57 (s, 1H);  Mass Spectmm: M+H+ 368. 2 (racemic and I:I mixture
of NMR Spectrum: (CDC13) 1.42  diastereomers) (m, 1H), 1-88 (m. 3H). 2.39
(m,  313), 2.93 (m, 4H), 3.67 and  3.99 (m, 1 H), 3.80 (m, 2H), 0 6-78 (m,
2H). 7.02 (t, IH), 7.28  (m, 311), 7.72 (s, 1H), 7.77 (d,  2H); Mass
Spectrum= M+W  380. 3 - NMR Spectrum; (DMSO-d(,) Method  1.48 (m, 2I1),
1.68 (m, 1H), 73 N_ ~0 1.80 (m, IH), 1.90 (t, 2H), 2.15  I~~L (t, 1H), 2,22
(t, IH), 2,72 (m,  2H), 2.82 (m, 11-1), 2.90 (s, 211),  3.73 (m, 2H), 4.86
(s, 2H), 6.60  (t, I H), 6.78 (d, IH), 6.97 (t,  1H), 7.14 (m, 411), 7.36
(d.  2H), 7.57 (m, 1H), 7.91 (d,  2H), 9.56 (s, 1H); Mass  Saechum- M+H'
469. ii. 100690 0 5 SEP 2006  -54 4 (racemic) Mass Spectrum' M+H" 461 CAS
no_  13288- J 06-7 J. Prakt,  N Chem.,  



02N 1881,  242  5 Mass Spectrum: M+H+366 6 (racemic) Mass Spectrum: M+H+386
C 161 7 (racemic) Mass Spectrum: M+H+ 458  8 (racemic) Mass Speclrum: M+H+
485  1 _ 9 (racemic) Mass Spectrum: M+H` 432  Ha 10 (racemic) - Mass
Sncclrum: M+H+394 CAS no.  53012- Il 11 70-7  N, s rry J, Het_ Chem.  1984,
1157  rt 100690 0 5 SEP 2006  -55 11 (raeemie) Mass: M+H+ 466  H 12
(racemic) Mass Spectrum; M 13 (racemic) Mass Spectrum: M+H+473 CAS no H
57011- o ^ / \__/ 90-2  Justus  Licbigs  Ann.  Chem.  1899,  



287  DE  85988  14 (racemic) Mass Spedrum: M+r1' 368 ~onX  15 (racemic)
Mass Spec M+W394  Example 24 Using an analogous procedure to that described
in Example 19, N-(2-aminophenyl)-- 5 piperazin-l-y]benzamide (Example 16)
was reacted to give the compounds described in Table  9 Table 9 O  R1 -N N,
, - H 1 I  H2N  to 100690 0 5 SEP 2006  -56 Note R1 Analytical Data SM  1 0
NMR Spectrum: (CDCI3) 2.62 1;1 NA~~ (t, 2H), 2,78 (m, 6H), 3.45 (m,  F
411), 6.83 (m, 2H), 7.07 (m,  3H), 7.26 (s, 1H), 7.31 (d, I H),  7.74 (s,
IN), 7.84 (d, 2H), 7.96  (d, 2H), 8.41 (t, 1H), 11.07 (s,  IN); Mass
Spectrum M+H F  462. 2 o NMR Spectrum: (CDCI3) 2.74  p (m, 4H), 3.29 (s,
2H), 3.37 (m,  4H), 3.74 (s. 3H). 6.71 (m. 2H),  6.90 (d, 2H), 7.06 (t,
1H), 7.28  (d, I H), 7.77 (s, 111), 7.80 (d,  



2H); Mass Spectrum' M+H`  369. 3 NMR Spectrum: (CDC13) 2.61  (m, 4H), 3.33
(m, 4H), 3.57 (s,  2H), 6.81 (m, 4H), 6.91 (m,  2H), 7.06 (m, 21-1),7.34
(m,  3H), 7.72 (s, 1H), 7.80 (d, 2H);  Mass Spectrum: M+H' 387. 4 NMR
Spectrum: (CDC13) 1-21  (t, 6H), 2.77 (4H), 3.43 (in, I OH), 3.78 (s, 2H),
6.62 (d,  2H), 6.83 (m, 2H), 6.93 (d,  2H), 7-07 (1, IN). 7-30 (d, 11-1),
7.69 (s, 1H), 7.81 (d, 2H), 7.93  (d, 2H); Mass Spectrum; M+H'  486_ 100690
0 5 SEP 2006  -57_  Preparation of the Starting Materials The starling
materials for the above examples 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 starling 5 materials used in the above
reactions.  Method 1 N-(2- t-Bu toxycarbonyla mi noph
cnyl)-4pyridin--ylbenzamide
N-(2-t-Butoxycarbanylaminophenyl)-4-bromobenzamide (Method 14; 136 mg, 0.33
10 mmol), pyridine-4-boronie acid (48 mg, 0.39 mmol),
tetrakts(triphenylphosphine) palladium (5 mg, 0005 mmol), THE (2 ml) and a
saturated aqueous solution of sodium hydrogen  carbonate (2 ml) were
stirred at 55C under an atmosphere of argon for 96 hours. The cooled
mixture was partitioned between ethyl acetate and water- The organics were
washed with  brine, dried over magiesium so] Fate, filtered and evaporated,
to give the title compound (103 15 mg, 80%), which was used without further
purificalion; Mass Spectrum: M+H+ 390.  



Method 2 N-(2-t-Bu toxycarbonylaminophenyl)-4-quip Olin-8-ylb enz amide
N-(2-t-Butoxycarbonylaminophenyl)-4-bromobcrLmidc (Method 14; 200 mg, 0.5
20 mmol), 8-quinoline boronic acid (104 mg, 0.6 mmol),
tetrakis(triphenyiphosphine)palladium (8 mg, 0.007 mmol),
1,2-dimethoxyethane (3 nil) and a saturated aqueous solution of sodium
hydrogen carbonate (3 ml) were stirred at 800C under an atmosphere of argon
for 20 hours.  The mixture was allowed to cool before being partitioned
between ethyl acetate and water- The organics were washed with brine, dried
over magnesium sulfate, filtered and evaporated.  25 The resultant residue
was purified by flash column chromatography, eluting with
methanol/dichloromethane (0-10%), to give the title compound (201 mg, 84%);
NMR  Spectrum: (BMSQ-d6); 1,47 (s, 911), 7.20 (m, 2H), 7.60 (m, 4H), 7.73
(t, 114), 7.84 (t, 3H),  8.06 (d, 2H). 8.47 (d, 1H), 8-68 (s, 111), 8.93
(m, 113), 9.91 (s, 1H), Mass Spectrum: M+W:  440. 30 100690 0 5 SEP 2005
-58- Method 3 N-(2-t-Bu toxycarbonylam in oph cnyl)A-pyridin-3-ylbenza
aside The title compound was prepared using an analogous procedure of
Method 2 and used  without further purification; Mass Spectrum: M+H' 390. 5
Method 4 N-(2-t-Bu taxyca rbonyla minepb cnyl)-4-pyridin-2-ylbenzamide
N-(2-L-Buloxycarbonyl ami nophenyl)-4-(4, q,5, 5
-tetramethyl-1,3,2-dioxaborolan-2-yl)  benzamide (Method 13; 132 mg, 0.3
mmol), 2-bromopyridine (40 mg, 025 mmol), to
tetrakis(triphenylphosphine)palladium (4 mg, 0.004 mmol),
1,2-dimethyoxyethane (1.5 ml)  and a saturated aqueous solution of sodium
hydrogen carbonate (1.5 ml) were stirred at 80- 85C under an atmosphere of
argon for 24 hours- The mixture was allowed to cool before  being
partitioned between ethyl acetate and water. The organics were separated,
washed with  brine, dried over magnesium sulfate, filtered and evaporated
to yield the title compound (86 15 mg, 74%) which was used in the next
reaction without further purification; Mass Spectrum:  M+H* 390. 



Method 5-12 - Using an analogous procedure to that described in Method 4,
the 20 N-(2-t-butoxycarbonyl aminophenyl)-4-(4,4, 5,5-telramethyl-1,
3,2-dioxaborolan-2-yl)  benzamide starting material was reacted with the
appropriate bromo compound to give the  compounds described in Table 10.
Where required, the crude residues were puri fled by flash  column
chromatography, eluting with melhanolldichIoromethane (1:10). 25 Table 10 H
1  HN Q  0 100690 0 5 SEP 2006  -59 Method Rp Analytical Data SM 5
6-(methoxy)-1,2-pyrazin-3-yl NMR Spectrum: (DMSO-d6) 1.4-4 (s, Meth 13
91-1), 4.09 (s, 31.1), 7.14 (m, 211), 7.34 (d, 111), 757 (t, 2H), 8.09 (d,
2H),  8.22 (d, 2H), 8.26 (d, I H); Mass Spectrum: M+H+ 421. 6 furan-3-yl
Mass Spectrum: (M+H' -tBu) 323. Meth 13  7 2-methylpridin-4-yl NMR
Spectrum: (DMSO-d6) 1.46 (s, Meth 13  9H), 2-57 (s, 3H), 7.20 (m. 2H), 7.59
(m, 3H), 7.69 (s, 1H), 7.98 (d, 2H),  8.10 (d, 2H), 8.56 (d, IH), 8.67 (s,
111), 9.92 (s, 11-1); Mass Spectrum:  M+H` 404. 8 2-fluoropyridin-4-yl NMR
Spectrum: (DMSO-d6) 1.46 (s, Meth 13  9H), 7.20 (m, 2H), 7.57 (m, 2H), 7.65
(s, 1 H), 7.81 (m, 1 H). 8.06 (d,  2H), 8.12 (d, 211), 8.37 (d, 1H), 8.68
(s, 111), 9.94 (s, I H); Mass Spectrum: (M+W - Boe) 308. 



9 lhiazol-2-yl Mass Spectrum: (M+H' - tBu) 340. Meth 13  10
2-amino-pyrimidn-6-yl Mass Spectrum: (M+Na') 428. Meth 13  11
pyrimidin-6-yI Mass Spectrum: (M+H' - tBu) 335. Meth 13  12
2-clilaro-pyrimidin-6-yI NMR Spectrum; (DMSO-d6) 1.46 (s, Meth 13  9H),
7.23 (m. 2H), 7.57 (t, 2H), 8.15 (d, 2H), 8.29 (d, 1H), 8.38 (d, 2H),  8.73
(br, 1 H), 8.91 (d, 1H), 10.00 (s,  1H); Mass Spectrum: (M+H' - tBu) 369.
5 100690 0 5 SEP 2006  -60- Method 13 N-(2-t
Butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramcthyl-1,3,2-dioxaborolan-2-yl)
henzamidc N-(2-t-ButoxycarbonyIaminophenyl)-4-bromobenzamidc (Method 14;
3.D g, 7.7  5 mmol) was added to a solution of bis-pinacolalo di boron
(2.3g, 92 mmel),  ],I'-his(diphenylphosphino)ferrocenedich]oropalladium
(II) chloride (I57 mg, 0.19 mmol)  and potassium acetate (2-3 g. 23 mmol)
in DMF (48 ml) at 80C under an atmosphere of  argon for 20 hours. The
mixture was allowed to cool and the solvent removed in vacuo. The  residue
was partitioned between ethyl acetate and water. The organcs were washed
with 10 brine, dried over magnesium sulphate and evaporated to give the
title compound (3.9 g,  quantitative), which was used without Further
purification; NMR Spectrum: (DMSO-d6) 1.14  (s, 6H), 1-31 (s, 9H), 1.43 (s,
6FI), 7.16 (m, 2H), 7.52 (m, 2H). 7.79 (d, 2H), 7.95 (d, 2H), 8.66  (s,
1H), 9.86 (s, 11-1); Mass SSDcetrum: (M+H+-Boc) 383. 15 Method 14 N-(2-t-Bu
toxyca rbonylamin ophenyl)-4-brom obeuza mide
4-(4,6-Dimehhoxy-1,3,5-triazinyl-2-yl)-4-melhylmorpholinium chloride
(Method 18;  5,4 g, 19.4 mmol) was added to a solution of 4-bromobenzoic
acid (3.5 g, 17.4 mural) and  1-(N-t-butaxycarbonylamino)-2-aminobcnzcnc
(Method 17; 4.3 g, 20.9 mmol) in DMF (100 20 nil) and stirred al ambient
temperature For 20 hours- The reaction mixture was partitioned  between
water and ethyl acetate- The organics were washed with a saturated aqueous
solution  



of sodium hydrogen carbonate, water, IM aqueous hydrochloric acid, water
and brine, before  being dried over magnesium sulfate. The organics were
then evaporated to give the title  compound (7.1 g, quantitative), which
was used without further purification. NMR Spectrum: 25 (DMSO-d6) : 1.45
(s, 9H), 7.18 (m, 214), 7.54 (m, 2H), 7.76 (d, 2H)_ 7.90 (d, 2H), 8.63 (s,
I H),  9.86 (s, 1H); Mass Spectrum: (M+H+- Boc) 291 - Method 15
N-(2-t-Butoxycarbonylaminophenyl)-4-(1-t
butoxycarbouylpiperidin-4-yl)benxamide  30
1-(N-l-Butoxycarbonylamino)-2-aminobenzene (Method 17, 3.1 g, 14.7 mmol)
was  added to a stirred solution
of4-(1-t-butoxycarbonylpipcridin-4-yl)bcnzoic acid (4.1 g, 13.4  mmol) in
DMF (50 ml) and the mixture stirred al ambient temperature for 10 minutes.
4-(4,6- dimethoxy-1,3,5-lriazinyl-2-yl)-4-methylmorpholinium chloride
(Method 18, 4.45 g, 16.1 100690 0 5 SEP 2006  -61 mmol) was added and the
mixture stirred at ambient temperature for 24 hours, The solvent  was
evaporated and the residue was dissolved in ethyl acetate (100 ml) and
washed with  water. The organics were dried over magnesium sulfate,
filtered and evaporated. The resultant  gum was purified by flash
chromatography using I % methanolldichloromethane to give the 5 title
compound as a foam (5.44 g, 82%); NMR Spectrum: (DMSO-d6) 1.41 (s. 9H),
1.43 (s,  9H), 1.54 (m, 2H), 1.77 (m, 2H), 2.79 (m, 3H), 4.08 (m, 2H), 7.15
(m, 2H), 7.40 (d, 211), 7.52  (m, 2H), 7.87 (d, 211), 8.60 (br, I H), 9.74
(br, Y H), Mass Spectrum: (M+H'-Boc) 396.  Method 16 10
N-(2-t-Butoxycarbonylaminophenyl)-4-(1-methylpiperazin-4-yl)benzamide
4-(1-Melhylpiperazin-4--y])henzoic acid (250 mg, 1,13 mmol) and 1-(N-t-
butaxycarbonylamino)-2-am inobenzene (Method 17, 331 mg, 1.59 mmol) were
dissolved in  DMF (3 ml).
4-(4,6-dimcthoxy-1,3,5-triazinyl-2-yl)-4-methy]morpholinium chloride
(Method  18, 313 mg, 1.13 mmol) was added and the resulting solution was
stirred for 20 hours at 15 ambient temperature. The solution was poured
into water and extracted several limes with  ethyl acetate. The combined
organic extracts were dried over magnesium sulfate and  evaporated. The
residue was purified by flash chromatography (eluting with 99' 1 4 9:1
dichloromethane-methanol) to afford the title compound as a colourless gum
which  crystallised on trituration (240 mg, 52%); Mass Spectrum: M+H+ 411. 



20 Method 17 1-(N-t Butoxycarbonylamino)-2-aminobenzene The title compound
was prepared according to the literature method described in Selo,  C. T.;
Mathias, J. P.; Whilesides, G. M.; J. Am_ Chem_ Soc., 1993, 115, 1321-1329.
25 Method 18  4(4,6-Dimethoxy-1,3,5-triazinyl-2-yl)-4-methylmorpholinium
chloride  4-(4,6-Dimethoxy-1,3,5-lriazinyl-2-yl)-4-methylmorpho]inium
chloride was prepared according to the literature procedure described in
Kunishima, M., Kawachi, C.. Morita, I.,  30 Terao, K., Iwasaki, F., Tani,
S., Tetrahedron, 1999, 55, 13159-13170. 100690 5 SEP 2006  -62- Method 19
N-(2-Aminophenyl)4-[2-(3-morpholino aminopropyl)-pyrimidin-6-yl] bcnz amide
trihydrochloride N-(2- t-Bu toxyaminophenyl)-4- [2-(3-morpholino
aminopropyl)-pyrimidin-6 s yl]benzamide (Method 20, 64 mg, 0.120 mmol) was
suspended in 1,4 dioxanc (1.5 ml) and a  4M solution of hydrogen chloride
in 1,4-dioxane (I ml) added. The reaction mixture was  stirred al ambient
temperature for 64 hours. The reaction mixture was diluted with diethyl
ether, and the resultant precipitate was collected by filtration, washed
with diethyl ether and  air dried, to yield the title compound (as its
hydrochloride salt) as an off while solid (62 mg,  to 95%); Mass Spectrum:
M+H+433. Method 20 N-(2- t-Bu toxyaminophenyl)-4-[2-(3-morpholino a
minopropyl)-pyrimidin-6-yl] b enzamide
N-(2-t-Butoxyaminaphenyl)-4-(2-methylsulfonyl-pyriridin-6-yl)benzamide
(Method  15 21, 62.5 mg, 0.133 mmol) was dissolved in a mixture of THE (2
nil) and N,N dimethylacetamide (2 ml) and N-(3-aminopropyl)morpholine (60
l, 0.411 mmol) added. The  reaction mixture was heated to 50C and stirred
for 2 hours. The reaction mixture was then  cooled and solvents removed
under reduced pressure. The resultant oil was pur i fied by elution
through silica with a 5% methanol in dichloromethane, to yield the title
compound as a 20 colourless solid (65 mg, 92)/o); NMR Spectrum: (DMSO-d 6)
1.45 (s, 91-1), 1.74 (m, 214), 2.37  



(m, 6H), 3.40 (br, 211), 3.59 (m, 4H), 7.20 (m, 2H), 7.23 (d, IH), 7.34 (t,
1H), 7.57 (d, 1H),  8.08 (d, 2H), 826 (d, 2H), 8A0 (m, 1 H), 8.72 (s, 1 H),
9.94 (s, l H); Mass Spectrum M+W  534. 25 Method 21
N-(2-t-Buioxyaminophenyl)-4-(2-methylsulfonyl-pyrimidin-6-yl) benzamide
N-(2-t-Bu toxyaminophenyl)-4-(2-thiomcthyl-pyrimidin-6-yl)bcnzamide (Method
22,  140 mg, 032 rnmol) was dissolved in methanol (8 ml) and a small amount
oFethyl acetate,  followed by a solution of Oxoni? (630mg, 1.02 Hanoi) in
water (4 ml). The resultant 30 suspension was stirred al ambient
temperature for 1 hour before being partitioned between  ethyl acetate and
a mixture of water and saturated sodium bicarbonate- The organic phase was
separated and the aqueous phase extracted with further aliquots of ethyl
acetate. The 100690 0 5 SEP 2006  -63 combined organic extracts were washed
with brine and dried over magnesium sulfate.  Evaporation to dryness
afforded the title compound as an off while powder (126 mg, 84%);  NMR
Spectrum: (DMSO-4) 1.45 (s, 9H), 3.54 (s, 3H), 7.20 (m, 2H), 7.57 (t, 2H),
8.18 (d,  21.1), 8.48 (d, 2H), 8.54 (s, IH). 8.73 (s, 11-1), 9.20 (d,
I1-l), 10,02 (s, 1H); Mass Spectrum; 5 (M+H+-Boc) 369.  Method 22 N-(2-
t-Bu toxyaminophenyl)-4-(2-thiomethyl-pyrimidin-6-yl)benxamide
4-Iodo-2-methylthiopyrimidine (Method 23.360 mg, 1.43 mmol) was reacted
with N- to
(2-t-butoxyearbonylaminophenyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2
-y]) benzamide (Method 13, 631 mg, 144 mmol) in an analogous manner to that
described in Method 4 to  yield the crude title compound. This was purified
by elution through silica with a solution of  ethyl acetate in isohcxanc
(25% to 50% (vfv)) to afford the pure title compound as a pale  yellow foam
(306 mg, 49%); NMR Spectrum: (DM5O-ds) 1.45 (s, 9H), 2.63 (s, 311), 7.20
(m, t5 2H), 7.57 (1, 2H), 7.91 (d. 11-1), 5.13 (d, 2H), 8.37 (d, 21I), 8.72
(s. IH). 8.77 (d, 1H). 9.97 (s,  1H); Mass Strum: (M+H+- tBu) 381. Method
23  4-Iodo-2-methylthiopyrimidine  20 4-Chloro-2-methylthiopyrimidinc (5 g,
31.15 mmol) was added dropwise to a cooled 57% aqueous hydriodic acid
solution (0C). Stirring was continued at 0C For 30 minutes,  



before warming to ambient temperature and stirring for 24 hours. Aqueous
sodium  bicarbonate was then carefully added and the resultant suspension
basified to pH 9 by addition  of sodium carbonate. The mixture was
extracted with ethyl acetate and the extracts dried over 25 magnesium
sulfate and concentrated by reduced pressure- The resultant solid was
dissolved in  boiling isohexane and cooled by refridgcration overnight. The
resultant solid was filtered and  dried to afford the title compound as
colourless needles (5-4 g, 69%); NMR Spectrum:  (CDCI3) 2.55 (s, 3H), 7.40
(d, 1 H), 7.98 (d. 1H); Mass Spectrum: M+H ` 253. 30 100690 0 5 SEP 2006
-G4- Method 24 N-(2-Aminophenyl)-4-
[2-(3-morpholinaminoethyl)-pyrimidin-6-yl] benzamide  trihydrochloride
N-(2-t-Bu toxyaminophenyl)-4-[2-(3 -morpholinoaminoethyl)-pyrimidin-6 5
yl]bcnzamide (Method 25, 59 mg, 0.113 mmol) was reacted in an analogous
manner to that  described for Method 19 to yield the title compound (as its
hydrochloride salt) as a beige solid  (56 mg, 94%); Mass Spectrum: M+H{419.
Method 25 10
N-(2-l-Butoxyaminephenyl)-4-[Z-(3-morpholinoaminoethyl)-pyrimidin-6-yl]benz
amide
N-(2-t-Eutoxyaminophenyl)-4-(2-methylsulfonyl-pyrimidin-6-yl)henzamide
(Method  21, 62.5 mg, 0.133 mmol) was reacted with
N-(2-arninoelhyl)morpholine (60 l, 0.457 nunol)  in an analogous manner to
that described in method 20 to yield the title compound as a pale  yellow
solid (66 mg, 96%); NMR Spectrum: (DMSO-d) 1 A6 (s, 9H). 2.45 (brm. 4H),
3.30 15 (m, 2H), 3.50 (brrn, 2H), 3.58 (m, 411), 7.14 (t, 1 H), 7.17 (in,
I11), 7.22 (m, 1H), 7.25 (d, 1 H),  7.57 (d, 2H), 8.09 (d, 2H), 827 (d,
2H). 8.42 (d, 111), 8.73 (s, 1H), 9.94 (s, IH); Mass  Spectrum: M+H' 519.
Mcthnd 29 20
N-(2-t-butoxycarbonylaminophenyl)-4-{2-](3-pipcridin-1-ylpropyl)amino]pyrim
idin-- y1}benzamide To a 24mm x 150mm pyrex tube, charged with
3-aminopropylpiperidine (73 mg, 0.51  mmol), was added a solution
ofN-(2-t-buloxycarbonylaminophenyl}4(2-chloropyrimidin-4- yl)benzamide
(Method 52, 85 mg, 0.20 mmol) in NN-dimethylacetamide (4.6 ml). The 



25 reaction mixture was then heated to 50C and stirred for 16 hours, before
being evaporated to  dryness_ The resultant residue was purified by flash
chromatography, on silica (10 g), eluting  with methanolldichloromethane
(5-15%), to give the title compound (48 mg, 45%); Mass  Spectrum: M+H+ 531.
30 Melhod 30-36 Using an analogous procedure to that described in Method
29, the
N-(2-t-butoxycarbonylaminophenyl)-4-(2-chloropyrimidin-4-yl)benzamide
starting material ~s ---------------- - 9 5 SEP 2906  100690 -65- (Method
52) was reacted with the appropri ate amine to give the compounds described
in  Table 11. Where required, the crude residues were purified by flash
column chromatography,  on silica (10 g), eluting with
methano/dichloromethane (5-15%). Table 11  1 I ~N H I  RI -N H HN D  O
Method RI Analytical Data SM  30 Mass Spectrum: M+H' 514. LJ  31 Mass
Spectrum: M+H+ 546.  ~N J 32 Mass Spectrum: M+H' 533.  33 Mass Spectrum:
M+H' 505.  34 Mass Spectrum: M+H+ 497.  35 ON Mass Spectrum. M+H+ 517 36 36
'e Mass Spectrum: M+H` 478_ Meth 52 



10 5 SEP 2006  ><an6so -66- Method 37 =
N-(2-t-butoxycarbonylaminophenyl}4-[2-(3-morphof in-4-ylpropoxy)pyridin-4
yIlbenzamide  To a suspension of sodium hydride in tctrahydrofuran (1 ml)
was added, dropwise, via  5 syringe, a solution of 3-N-morphohnopropanol
(147 mg, 1.01 mmoI)_ The reaction mixture was stirred, under an argon
atmosphere, for 30 minutes, then added, via cannula, to a solution  of
N-(2-t-butoxycarbonylaminophenyl)-2-fluoropyridin-4-ylbenzamide (Method 8,
119 mg,  0.29 mmol) in tetrahydrofuran (2 m]). The mixture was [hen
stirred, under an argon  atmosphere, for 2 hours al amb ienI temperature,
before being heated to 50C and stirred for a 10 further 5.5 hours, The
reaction mixture was allowed to cool before being partitioned between
ethyl acetate and water. The organics were separated and aqueous extracted
further with ethyl  acetate. The combined organic layers were then
combined, washed with brine, dried over  magnesium sulfate, filtered and
evaporated. The resultant residue was pud Fled by Flash  chromatography, on
silica (20 g), eluting with methanolldichloromethane (0-10%), to give the
15 title compound (70 mg, 45%); NMRSp_e_clrum_ (DMSO-d6) 1.46 (s, 9H), 1.92
(m, 2H), 2.38  (m, 4H). 2.45 (m. 2H). 3.59 (t, 4H), 4,36 ([, 2H), 7.20 (m,
3H), 7,39 (dd, 1H), 7.57 (d, 2H),  7.97 (d, 2H), 8.08 (d, Al), 8.26 (d,
11.1), 8.67 (s. 1H), 9.91 (s, I1); Mass Spectrum: M+H`  533 20 Method 38
N-(2- t-butoxycarbonylaminophenyl)-4-(6-me thylpyridin-3-yl)bcn2a mide
Using an analogous procedure to that described in Method 4, N-(2-t-
butoxycarhonylaminophenyl)-4-(4,4,5,5-letrarnethyl-1,3,2-dioxaborolan-2-yl)
benzanide  (Method 13, 1.20 g, 2.74 mmol) was reacted with
2-methyl-5-bromopyridine (505 mg, 2.94 25 mmol). The crude residue was
purified by flash chromatography on silica (90 g), eluting with  ethyl
acelatelisohexane (40-100%) to give the title compound (504 mg, 46/0);
NIvtR  Spectrum: (DMSO-d6) 1.46 (s, 9H), 2.51 (s, 311), 7.19 (m, 2H), 7.40
(d, 111), 7.58 (m. 211),  7.91 (d, 2H), 808, (d, 3H), 8.66 (s, I H), 8.86
(d, 1H), 9.89 (s, I H); Mass Spectrum: M+H*  404 



30 100690 0 5 SEP 2006  -67- Method 39 N-(2-t-butoxycarbonyl
aminophenyl}-4- (2-[(3-piperidin-1- ylpropyl) amino] thieno [3,2-d]
pyrimidin--y1} benzamide A solution of 3-aminopropylpiperidine (60 p1, 0.38
mmol) and 5
N-(2-t-huloxycarbonylaminopheny])--[2-(methy]sulfonyl)[hieno[3,2-d]pyrimidi
n- 4-yl]benzamide (Method 54, 81 mg, 0.15 mmol) in N,N-dimethylacetamide
was heated first to  50C for 23 hours and then further heated to 75C for a
period of 16 hours. The reaction  mixture was evaporated to dryness and the
crude residue purified by flash chromatography, on  silica (10 g), eluting
with me hanalldichloromethane (0-15%) to give the title compound (23  10
rng, 26%); Mass Spectrum: M+H' 587. Method 40 N-(2-t-bu
toxycarbonylaminophenyl)-4- thieno[3,2-d]pyrimidin-4-ylbenzamide  Using an
analogous procedure to that described in Method 4, 4-chloro1hicno[3,2 i s
d]pyrirnidine (53 8 mg, 3.15 mmo]) was reacted with
N-(2-t-butoxycarbonylaminophenyl)-4.
(4,4,5,5-letrarnethyl-I,3,2-dioxaborolan-2-yl) benzamide (Method 13, 1.53
g, 3.50 mmol).  The crude residue was purified by flash chromatography, on
silica, eluting with ethyl  acetatelhexanc (25-75%) to give the title
compound (1.08 g, 69%); NMR Spectrum: (DMSO- d5) 1.47 (s, 9H), 721 (m, 2H),
7.57 (t, 211), 7.79 (d, I H), 8.23 (d, 2H), 8.34 (d, 2H), 8.64 (d, 20 1H),
8.75 (s, 1H), 9.35 (s, 1H), 10.03 (s, 1H); Mass Spectrum: M+I1` 447.
Method 41 N-(2-aminophenyl)-1- (2- [(3-piperidin-1-ylpropyl)a mino]
pyrimidin-5-yl)benzamhIe  To a solulion of
N-(2-t-butoxycarbonylaminophenyl)-4-(2-chloropyrimidin-5 25 yl)benzamide
(Method 53, 80 mg, 0.I9 mmol) in NN-dimethyIacelamide (3.5 ml) was added
3-arninopropylpiperidine (108 mg 0.76 mmol). The reaction mixture was
stirred at 50C for  20 hours, before being allowed to cool. The reaction
mix Lure was partitioned between water  and ethyl acetate, before being
filtered under gravity, through a Varian Chem Elut (CE 1010)  diatomaceous
earth column_ The resulting solution was then concentrated under reduced 30
pressure and purified by flash column chromatography, eluting with
methanol/dichloromethanc (0-20%), to give the ti 11e compound, which was
used without  



further purification; Mass Spectrum: M+fl ' 531 100690 5 5 SEP 2005 =  -68
Method 42-43 Using an analogous procedure to that described in method 41,
the  N-(2-l-buloxycarbonylaminophcnyl)-4-(2-chloropyrimidin-5-yl)benzamidc
(Method 53) was  reacted with the appropriate amine to give the compounds
described in Table 12. Where 5 required, the crude residues were purified
by flash column chromatography, on silica (10 g),  eluting with
metbanolldich]oromelhane (0-20%). Table 12 N O  R ' N H HN O  O Method R
Analytic al Data SM  42 Mass Spectrum: M+H+ 546 -NJ 43 ,,,Mass Spectrum:
M+H' 533.  10 Method 44 N-(2- t-bu
toxycarbonylaminophenyl)-3-fluoro-4-pyridin-3-ylbenzamide l-Butyl
2-1(4-bromo-3-fluorobenzoyl)aminojphenylcarbamale (Method 63, 205 mg,  0.5
mmol), 3-pyridine horonic acid (74 mg, 0-6 mmol),
tetralds(triphenylphosphine) 15 palladium (104 mg, 0.09 mmol),
1,2-dimethoxyethane (3 ml) and a saturated aqueous solution  of sodium
hydrogen carbonate (3 mi) were stirred al 80C under an atmosphere of argon
for  48 hours. The cooled mixture was partitioned between ethyl acetate and
water. The aqueous  layer was removed using Varian Chem Elut column
(CE1010) and the resulting solution was  then concentrated under reduced
pressure and purified by flash column chromatography, 20 eluting with ethyl
acelalelisohexane (25-75%), to give the Lille compound (186 mg, 91%).  Mass
Spectrum: M+H"408. 



100690 05 SEP 2006  -69- Method 45 N- (2-t-b u
toxycarbonylaminophenyl)-4-[2-(2-pyrrolidin-1-yleth oxy)pyrimidin-5- yIJ
benzamide Using an analogous procedure to that described in Method 44,
N-(2-t 5
butoxycarbonylaminophenyl)-4-(4,4,5,5-tctramcthyl-1,3,2-dioxaborolan-2-yl)
benzamide  (Method 13, 219 mg, 0.5 mmol) was reacted with
5-broma-2-(2-pyrrolidin-1- ylcthoxy)pyrimidinc (Method 64, 136 mg, 0.5
mmol) to give the tide compound (71 mg;  28%). Mass Spectrum: M+H+504_ 10
Method 46-50 Using an analogous procedure to that described in Example 1,
the appropriate N-(2-t- buloxycarbonylaminophcnyl)bcnzamidc starling
material was reacted to give the compounds  described in Table 13, as their
hydrochloride salt. Table 13  15 RI H2N  Method R' Analytical Data SM  46
Mass Spectrum: M+Ht 432 Meth 56  rv . 47 NON Used without further
purification. Meth 57  ~N ~-N  48 ~N Mass Spectrum: M+H` 375 Meth 58  r'N I
N HNJ 100690 05 SEP 2006  -70 49 I Mass Spectrum: M+Ht 378 Meth 59  I-IN AN
50 Mass Spect um: M+H+ 389 Meth 60  



rN N Method 51 N-(2-t
butoxycarbonylaminophcnyl)-4-[5-(pipcridin-l-yhnethyl)-1,3-thiazol-2- 5
ylJbenzamide Using an analogous procedure to that described in Method 44,
N-(2-t-
buloxycarhonylaminophenyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
benzamide  (Method 13. 219 mg, 0.5 mmol) was reacted with
1-[(2-ehloro-1,3-thiazol-5- yl)methyl]piperidine (108 mg, 0.5 mmol) to give
the title compound (271 mg, X100%) which 1o was carried through the next
step; Mass 5pcctrum: M+H+ 493.  Method 52 N-(2- t-bu toxycarbo nyla mi noph
cnyl)-4-(2-ehloropyri midin4-yl)b cnzamide  Using an analogous procedure to
that described in Method 4, N-(2-t 15
butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)benzamidc (Method 13, 3.9 g, 8.9 mmol) was reacted with 2,4 -di
chloropyrimidine (3.06 g, 20.5 mmo]). The crude residue was purl lied by
flash  chromatography on silica, eluting with ethyl acetate/isohexane (1:1)
to give the title  compound (1.2 g, 32%); NMR Spectrum: (DMSO-d6) 1.45 (s,
9H), 7.23 (m, 2H), 7.57 (t, 2H), 20 8.15 (d, 2H), 8.29 (d, i H), 8.38 (d,
211), 8.73 (s, I H), 8.91 (d, l H), ] 0.00 (s, ] H); Mass  Spectrum: M-H-
423. Method 53 N-(2-t-butoxycarbonylaminophenyl)-4-(2-chloropyrin
idin-5-yl)benzamide 25
N-(2-t-butoxycarbonylaminophcnyl)-4-(4,4,5,5-letramethy]-1,3,2-dioxaborolan
-2-yl)  benzamide (Method 13, 4.0 g, 912 mmo]), 5-bromo-2-chloropyrimidine
(1.76 g, 9.12 mmol), 0 5 SEP 2006  100690 -71- relmkis(lriphenylphosphinc)
palladium (527 mg, 0.46 mmol), 1,2-dimethoxyethane (40 ml)  and a saturated
aqueous solution of sodium hydrogen carbonate (40 nil) were stirred at 80C
under an atmosphere of argon for 18 hours. The cooled mixture was
concentrated under  reduced pressure. The residue was then stirred with
ethyl acetate for 1 hour and the resultant 5 solid collected by suction
filtration and dried to give the ti lls compound (2.38 g; 61%); NMR
Spectrum: (DMSO-d 6) 1.47 (s, 9H), 7.20 (m, 2H), 7.58 (d, 2H), 8.02 (d,
2H), 8.11 (d, 2H),  



8.66 (s, 1H), 9.23 (s, 2H), 10.93 (s, 1H); Mass Spectrum: M+H* -'Bu 369.
Method 54 10
N-(2-t-butoxycarbonylaminaphenyl)-4-12-(melhylsulfonyl)thieno[3,2-d]pyrimid
in-4- y11b nzamide To a cooled (0C) solution
ofN-(2-t-butoxycarbonylaminophenyl)-4-[2-
(methylLhio)thieno[3,2-d]pyrimidin-4-yl]benzamide (Method 55, 960 mg,
1.95mg) in DMF  (40 ml), was added meta-chloroperbenzoic acid (5 7%, 630
mg, 2.08 mmol) and the reaction 15 mix lure stirred, allowing warning to
ambient temperature- Alter 3 hours a further portion of
meta-chloroperbenzoic acid (70%, 589 mg, 2.40 mmol) was added and stirring
continued for 2  hours. The reaction mixture was then carefully poured into
aqueous sodium metabisulfite  solution (0.25M, 100rnI), before addition of
ethyl acetate (100ml). The insoluble material was  removed by fi ltration
and dri ed in vacua to yield the Litle compound (586 mg, 57%); NMR 20
Spectrum: (DMSO-d6) 1.46 (s. 911), 3.57 (s, 3H), 7.18 (1, 1H), 7.24 (1,
1H), 7.59 (m, 2H), 8.00  (d, 1H), 8.27 (d, 2H), 8:41 (d, 2H), 8.75 (s,
11-1), 8.90 (d, 1H), 10.07 (s, 1H); Mass  Spectnnn:M+Na' 547. Method 55-59
25 Using an analogous procedure to that described in Method 4, N-(2-1-
butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyI-1,3,2-dioxaborolan-2-yl)
benzamide  (Method 13) was reacted with the appropriate halide to give the
compounds described in  Table 14 Where appropriate compounds were filtered
from reaction mixtures following  partitioning or if required, the crude
residues were purified by flash column chromatography, 30 on silica eluting
with methanolldichloromethane (0-20%). 100690 0 5 SEP 2006  -72 Table 14  O
R' _  1 H 1  HN  O  5 



Method R Analytical Data SM  55 Me NMR Spectrum (DMSO-ds) 1.46 [CAS 1 i (s,
911), 2.67 (s, 311), 7.17 (1, 1H), 176530- 47-5]  7.23 (t, ] H), 7.59 (t,
2H), 7-65 (d S 111), 8.22 (d, 21:1), 8.30 (d, 21-3), 8.59  (d, 1H), 8.75
(brs, 111), 10.03 (s,  I H); Mass Spectrum: M+H+ 493, 56 0 NMR Specwm;
(DMSO-dr,) 1.46 Meth 6]  (S, 91-1), 1.72 (m, 2H), 2.37 (m, 6H), -.  333 (m,
211), 3.58 (t, 411), 6.62 (1, 1 H), 6.77 (s, I H),6.83 (d, I H), 7.19  (m,
2H), 7.56 (d, 2H), 7.81 (d, 2H),  8.07 (m, 3H), 8.66 (s, 114), 9.89 (s,  1
H); Mass Spectrum: M+H+ 532 57 N N NMR Spectrum: (DMSO-dfi) 1.47 [CAS  (s,
9H), 3,92 (s, 3H), 7.18 (m, 2H), 2346-74- 7.59 (m, 21.1), 8.18 (d, 2H),
8.70 (s, 9] 1 H), 9.00 (d, 2H), 9.06 (s, I H), 9.97  (brs, 1H), Mass
Spectrum: M+W  445. 58 IY Mass Mass Spctrum: M+H' -Boc 376. [CAS 61 655- uN
58-1] 100690 0 5 SEP 2096  -73 59 J Mass Spectrum: M+H+ 479. [CAS  '1i
122-34- N 'N ~lr'Lx' 9]  Method 60 



N-(2-t-13 u io xycarbonyla minophcn yl)4-[2-(4-me thylpip
erazin-1-y1)pyrimidin-4- yl]benzamide Using an analogous procedure to that
described in Method 41, the N-(2-t-
butoxycarbonylarninophenyl)-4-(2-ebloropyrirnidin-4-yl)benzamide (Method
52, 59 mg, 0.14  mmal) was reacted with 1-methylpiperazine (77 mg, 0.69
mmol) and residue purified by flash  chromatography eluting with
methanol/dichloromethane (0-20%) to give the title compound  (48 mg, 71%);
MISS Spectrum: M+H' 489_ Method 61
4-Iodo-N-(3-morpholin-4-ylpropyl)pyridin-2-amine  A solution
of4-Iodo-2-fluoropyridine (2.32 g, 10.00 mmol) and
N-(3-aminopropyl)morpholine (4.2 nil, 26.00 mmol) in N,N-dimethylacelamide
(30 ml) was  15 heated to 100C for 20 hours before being concentrated in
vacuo, to afford the crude titIe  compound which was used without any
further purification; Mass Sncetrum: M+H' 348  Method 62 N-(2-a
minophenyl)-0-12-(methylsuifonyl)pyrimidin-4-yl] benzamide  20 Using an
analogous procedure to that described in Example 1,
N-(2-l-butoxycarbonylaminophenyl)-4-[2-(melhylsulfonyl)pyrimidin-4-yl]benza
mide (Method 21, 1.097 ge 2,34 mmol) was reacted to give the title compound
as its hydrochloride salt (1.01  g, 98%); NMR Spectrum: (DMSO-d6) 3.53 (s,
3H), 7.31 (m, 3H), 7.52 (d, 1H), 8.30 (d, 2H),  8.48 (d, 2H), 8.53 (d, I
H), 9.20 (d, I H), 10.56 (s, 1 H); Mass Spectrum: M+H ' 369. 25 1 00690 0 5
SEP 2006  -74- Method 63 t-Duty] 2-[(4-promo-3-lluorohenzoyl)amino]phenyl
carbamatc  1-(N-t-butoxycarbony]amino)-2-aminohenzene (Method 17, 1.25 g, 6
mmoI) was  reacted with 4-bromo-3-lluorobenzoic acid (1-1 g. 5.0 mmol) in
an analogous manner to that 5 described in Method 16 to give the title
compound, which was used without further  purification; Mass Spectrum:
(M+H` - Boc) 311. Method 64  5-bromo-2-(2-pyrrolidin-1-ylelhoxy)pyrimidine
10 To a solution of N-2-hydroxyethylpyrrolidine (0.9 ml, 7.71 mural) and
5-bromo-2 



chloropyrimidine (1.2 g, 6.20 mmol), in DMF (7 ml), was added sodium
hydride (60% in  mineral oil, 0-35 g, 8.75 rmnol). The mix Lure was slimed,
under argon, at ambient temperature  for 1 hour, before being heated to 90C
and stirred for a further hour- The reactian mixture  was then partitioned
between ethyl acetate and water. The organics were separated, dried over 15
magnesium sulfate and evaporated to dryness. The resullant oil was purified
by flash  chromatography on silica, eluting with an increasing gradient
afinelhanal in dichloromethane  (which contained 1% aqueous ammonia
solution, 0.88 M) to give the title compound (640 mg.  38%); NMR Spectrum:
(CDCIS) 1.76 (m, 4H), 2.39 (m, 4H), 3.90 (1, 2H), 4.48 (1, 2H), 8.50 (s,
2H); Mass Spectrum: M+H` 272. 20 Mel hod 65-66 Using an analogous procedure
to that described in Method 39, N-(2-t bu toxycarbonylaminophenyl)-4-
[2-(methylsu] fonyl)thieno [3,2-d]pyrimidin-4-yl] b enzamide  (Method 54)
was reacted with the appropriate amine to give the compounds described in
25 Table 15, The resultant residues, where required, were purified by flash
chromatography on  silica, eluting with methanolldichloromclhane (0-15%).
30 100690 0 5 SEP 2006  -75 Table 15  1.1N~R NN C 6\s / N E Method Rr
Analytical Data SM  65 Used without further purification- 66 ow Mass
Spectrum: M+H' 573.  N Method 67 (2-(4- ([ (2-t-bu toxycarbonyl amin oph
cnyl)amine]carbonyl}phenyl)-1,3-th iaxol-5- yl]methyl cyclohexylcarbamate 



10 Using an analogous procedure to that described in Method 4, N-(2-t-
buloxycarbonylaminophenyl)-4-(4,4,5,5-tetramelhyl-1,3,2-dioxahorolan-2-yl)
benzamidc  (Method 13, 219 mg. 0.5 mmol) was reacted with
(2-chloro-1,3-thiawl-5-yl)methyl  cyclohexylcarbamale (138 mg, 0.5 mmol).
The crude residue was stirred in ethyl acetate for  16 hours before being
filtered, mixed with water and the aqueous removed using a Varian 15 Chem
El Lit Column (CEI010)- The resulting solution was concentrated and
purified by flash  chromatography on silica, eluting with
methanol/dichIoromethane (0-30%) to give the title  compound; Mass
Spectrum: M+H+551. 20 0 5 SEP 2006  100690 -76- Method 68 N-(2-
t-butoxycarbonylaminophenyl)-4- [5-12-(methylthio)pyrimidin-4-yljthien-2-
yI)benzamide Using an analogous procedure to that described in Method 4,
N-(2-t 5 butoxycarbonylaminophenyl)-4-(4,4,5,
5-tetramethyl-1,3,2-dioxaborolan-2-yl) bcnzamid c  (Method 13, 219 mg, 0.5
mmol) was reacted with 4-(5-bromothien-2-yl)-2- (methylthio)pyrimidine (145
mg, 0.5 mrnol). The crude residue stirred in ethyl acetatelwater  for I
hour before being filtered, and the aqueous removed using a Van an Chem
Elut Column  (CE1010)- The resulting solution was concentrated and
recrystallised from methanol to give 10 the title compound; Mass Spectrum:
M+H+-Hoc 463.  Method 69 [2-(4- { [(2-t-butoxycarbonylaminophenyl) a minoJ
carbonyl} phenyl)-1,3- thiazol-5- yl]methyl phenylcarbamate 15 Using an
analogous procedure to that described in Method 4, N-(2- t- bu
loxycarbonylaminophenyl)-4-(4,4, 5,5-tetram ethyl- 1,3,2-di oxaborol an-
2-yl)benzamidc (Method 13, 219 mg, 0.5 mmol) was reacted with
(2-chloro-1,3-thiazol-5- yl)methyl N-phenylcarbamate (136 mg, 0.5 mmol).
The crude residue stirred in ethyl  acetate/water for 16 hours before being
filtered, and the aqueous removed using a Varian 20 Chem Elut Column
(CE1010). The resulting solution was concentrated and purified by flash  -
chromatography on silica, eluting with mcthanolldichloromcthanc (0-30%) to
give the title  



compound; Mass Spectrum; M+H`-Boc 489. Method 70 25 12-(4- [
[(2-aminophenyl)arnino] ca rbonyl] phenyl)-1,3-thiazol-5--yl] Inc th yl
phenylcarhamate Using an analogous procedure to that described in Example
12, the appropriate  N-(2-t-butoxycarbonylaminophenyl)benzamide starting
material was reacted to give the  compound described in Table 16, as its
hydrochloride salt. 100690 0 5 SEP 2006  -77 Table 16 Structure Analytical
Data SM  Mass Spectrum- M+H' 445_ Meth 695  N Il  Method 71
t-Butyl4-{4-[((2r[(t butoxycarhonyl)an
inojphenyl)amino)carbonyl]phenyl}-3,6- 10 dihydropyridine-I(2H)-carboxylate
A saturated solution of sodium hydrogen carbonate (3 ml) was added to a
stirred solution of t-butyl 4-{[(tri
fluoromethyl)sulfonyl]oxy)-3,6-dihydropyridine-1(2H)-carboxy]ate _  (Method
72, 200 mg, 0.60 mmol) in I,2-dimethoxyethane (3 ml). N-(2-t-
butoxycarbonylaminophenyl)-4-(4,4,5, 5-tetramethyl-1,3,2-dioxahoml
an-2-y])henzamide 15 (Method 13) (318 mg, 0.72 mmol) was added followed by
letraids(triphenylphosphine)  palladium (100 mg, 0.09 mmol) and the mixture
stirred at 80C for 18 hours. The cooled  mixture was partitioned between
ethyl acetate and water. The organic phase was separated,  then washed with
water and dried over magnesium sulfate, filtered and evaporated. The
resultant residue was purified by flash column chromatography (eluting with
0-15% methanol 20 in dic]iloromethane) to give the title compound (220 mg,
74%); NMR Spectrum: (DMSO-d6)  1.42 (s, 91-1), 1.43 (s, 9H), 2.48 (m, 2H),
3.55 (m, 213), 4.02 (m, 2H). 6.31 (s, 1 H), 7.17 (m,  2H), 7.52 (m, 2H),
7.58 (d, 2H), 7.92 (d, 2H), 8.62 (s, IH), 9.79 (s, 1 H); Mass Spectrum;
M+H+ 494. 25 Method 72 t-Butyl 4- { [(lrifluoreme thyI)sulfonylj oxy)
-3,6-dihydropyridi n c- l (2H)-carp oxyla to  



A 1.6 M solution of n-butyllithium in hexanes (6.9 ml. 11 mmol) was added
to a  stirred solution ^Fdiisopropy]amine (I.5 ml, 11 mmol) in TEF at-78C
and the mix Lure  stirred for 30 minutes. A solution oFt-butyl
4-oxopiperidine- l-carboxylale (2.0 g, 10 mmol) in 3o THE was added and
after 20 minutes a solution ofN-phenyl-bis(trifluoromethanesu]fonin ide)
(3,9 g, 11 mmol) in THE was added. The mixture was stirred at ambient
temperature  overnight and the solvent evaporated. The resultant residue
was partioned between diethyl  ether and a 2M solution of aqueous sodium
hydroxide, the organic layer separated, washed 0 5 SEP 2006  100690 -78-
once with brine and dried over magnesium sulfate, filtered and evaporated
to give the title  compound (3.01 g, 83%); NM R Spectrum: (DMSO-d ) 1.48
(s, 9H), 2.44 (m, 2H), 3.63 (t,  2H), 4.04 (d, 21-1), 5.76 (s, 1H). 5
Method 73 1-Bromoacetyl-1,2,3,4-tetrahydroquinoline
1,2,3,4-tetrahydroquino]ine (10 g, 75 mmol) was dissolved in benzene (40
ml) and  cooled to 10 C. A solution of bromoacetyl bromide (16 g. 80 mmol)
in benzene (40 nil) was  added dropwise over 1 hour. The mixture was
stirred for a further 15 minutes- A 2M aqueous 1o solution of sodium
hydroxide (500 nil) was added. The organic layer was separated, washed
with water (100 ml), dried over magnesium sulfate and evaporated to afford
the crude product  as an oil. This was purified by distillation under
reduced pressure followed by  recrystallisation from 60-80 petroleum ether
to afford the product as a colourless solid (12.5  g, 66%). Anal- Calc_ for
Ci 1FI12ONBr gives C 52.0%, H 4.8%, N 5.5%, Br 31.4%; found C 15 51.9%,
4.8%, N 5.6%, Br 30.9%.  Method 74-75 Using an analogous procedure to that
described in Method 4, N-(2-t-Bu
toxyearbonylaminophenyl)-4-(4,4,5.5-tetramethyl-1, 3,2-dioxaborol an-2 20
yl)benzamide (Method 13) was reacted with the requisite chlorohctcrocycle
to give the  compounds described in Table 17 Table 17  O  RI -C ~ 



H 1  HN  /~- O  O 25 ti 0 5 SEP 2066  100690 _79_  Method R1 Analytical
Data SM 74 N Mass Spectrum: M+1f` 446. Meth 76  S 75 NON NMR Spectrum'
(DMSO-d6) 1.47  ~~. (s, 9H), 7.21 (in, 2H), 7.58 (m, 2H),  S 7 78 (d, 111),
8.12 (d, IH), 8.19 (m, 4H), 8.71 (s, 1H), 923 (s, 111),  10.01 (s, I H);
Mass Spectrum:  M+W 347, Method 76  7-chlorothicno[3,2-b]pyridinc.
Thieno[3,2,b]pyridin-7-ol (200 mg; 1.32 mmol) was added to thionyl chloride
(1.57 g; 5 13.2 mmol), followed by a drop of DMF. The solution was stirred
at 80C for 4 hours. The  cooled solution was diluted with ethyl acetate and
neutralised to pH 7 with a saturated.  solution oFsodium hydrogen carbonate
(25 ml)- The organic layer was washed with brine,  dried and concentrated
to yield the title compound (112 mg; 50%); Mass Spectrum: M+H+  170. 10  15
20 a 5 SEP 2006  -80 Claims  



1 _ A compound of the formula (I):  (R')... (R2)a 0 A ' , - (R")p  R7  s
wherein: Ring A is a pyridyl, quinolyl, indolyl, pyrimidiny[, morpholinyl,
piperidinyl,  pipcrazinyl, pyradazinyl, pyrazinyl, Iltiazolyl, thienyl,
thienopyrimidinyl, thienopyridinyl,  purinyl, triazinyl, oxazoly],
pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety  that
nitrogen may be optionally substihrted by a group selecled from K; 10 Rl is
a substitutes on carbon and is selected from halo, nitro, cyano, hydroxy,
lrifuoromethyl, trifiuoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl,  Cl.6alkyl, C2alkcnyl, C2~alkynyl, Cl.6alkoxy, Ci-6alkanoyl,
CI4alkanoyloxy,  N-(Cl-6alkyl)amino, N. N-(C 1{alkyl)2amiato,
Cl.6alkanoylamino, N-(C 1lkyl)carbamoyl,  N,N-(Cldalkyl)2carbamoyl,
C14alkylS(0), wherein a is 0 to 2, C1-6alkoxycarbonyl, t5
N-(Cl-6alkyl)sulphainoyl, NN-(C i4alkyl)2sulphamoyl, aryl, aryloxy, ary
IC1-6alkyl,  heterocyclic group, (heterocyclic group)Ci~alky[, or a group
(B-E-); wherein R1, including  group (B -E-). may be optionally substituted
on carbon by one or more W; and wherein if said  heterocyclic group
contains an -NH- moiety that nitrogen may be optionally substituted by J; W
is halo, nitro, cyan, hydroxy, trilluoromethyl, trifluoramcthoxy, amino,
carboxy,  20 carbamoyi, mercapto, sulphamoyl, Cljalkyl, C2.6alkenyl,
C2.6alkynyl, Ci-6alkoxy,  Cl-6alkanoyl, C1.6alkanoyloxy, N-(C
i4alkyl)amino, N,N-(C1-6alkyl)2amino,  C1{,alkanoylamino, N-(C
l.6alkyl)carbamoyl, NN-(C i-6alkyl)2carbamoyl, C1-6a lkylS(0),  wherein a
is 0 to 2, Cl4alkoxycarbonyl, N-(C1 5ailcyl)sulphamoyl,
N,N-(Cldalkyl)2sulphamoyl,  or a group (B'-E'-); wherein W, including group
(B'-E'-), may be optionally substituted on 25 carbon by one or more Y; Y
and Z are independently selected from halo, nitro, cyano, hydroxy,
trilluoromethy[,  trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
su[phamoyl, Cj~alkyl, C2~aikenyl,  C2-Akynyl, Ci-4alkoxy, Cj alkanoyl,
Cl.6alkanoyloxy, N-(Ci oalkyl)amino, D 5 SEP 2006  NH (Cj-6aikyi)2amino,
Ci.salkanoylamino, N-(Ci-6alkyl)carbamoyl. N,N-(C1.6a1kylhcarbamoy[,
Ci-6alkylS(0)a wherein a is 9 to 2, Ci.salkoxycarbonyl,  



N-(C i_6aIkyl)sulphamoyl or N.N-(Ci alkyl)2sulphamoyl; G, J and K are
independently selected from Ct4alkyl, C2$alkenyl, Ci.galkanoyl,  5
C1:salkylsulphonyl, Ci-salkoxycarbonyl, carbamoyl, N-(Ci.salkyl)carbamoyl,
N,,N-(Ci.salkyl)carbamoyl, benzyloxycarbonyl, benzoyl. phenylsulphonyl,
aryl, ary[Ct4alkyl or  (heterocyclic group)Ci-6alkyl; wherein t'.r,:J and K
may be optionally substituted on carbon by  one or more Q; and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen  may be
optionally subs lituted by hydrogen or Ci{alkyl; 10 Q is halo, nitro,
cyano, hydioxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoy[; Chalky[, C2,6alkenyl, C2-6alkynyl,
Ctdalkoxy,  Cz-6alkanoyl, Ct.6alkanoyloxy,-N-(Ct~alkyl)amino, N,N-(Ci
calkyl)2amino,  Ci4alkanoylamino. N-(C t-6alkyl)carbamoyl, N, N--(C 1
alkyl)2carbamoyl, Ct4alkylS(0),  wherein a is 0 to 2, Ct.6alkoxycarbonyl,
C1 5alkoxycarbonylamino, N-(Ct4alkyl)sulphamoyl, Is
N,N-(Cidalkyl)2sU1phamoyl, aryl, aryloxy, aryl Cz.6a[kyl, ary1Ci~alkoxy,
heterocyclic group,  (heterocyclic ginhp)C1-6alkyl, (heterocyclic
group)Ci-alkoxy, or a group (B"-E"-); wherein Q,  including group maybe
optionally substituted on carbon by one or more Z; B, B' and B" are
independently selected from C 1 alkyl, C2-6alkenyl, C2.6alkynyl,
C3.scycloalkyl, C34cycloalkylCi4alkyl, aryl, arylCi4alkyl, heterocyclic
group, (heterocyclic  20 group)Ct.6a[ky[, phonyl or phenylC14alkyl; wherein
B, B' and B" may be optionally subs lituted on carbon by one or more 1);
and wherein if said heterocyclic group contains an  -NH- moiety that nitro
gen may be optionally substituted by a group selected from G; E, E' and E"
are independently selected from -N(R)-, -0-, -C(0)O-, -OC(O)-, -C(O)-,
--N(R')C(O)-, -N(Ra)C(O)N(Rb)-, -N(R)C(O)0-, -QC(O)N(R")-. -C(O)NOV)-.
-S(0)r, 25 -SO2N(R)-, -N(Ra)SO2-; wherein R" and R are independently
selected from hydrogen or  Ct4alkyl optionally subs lituted by one or more
F and r is 0-2; D and F are independently selected from halo, nitro, cyano,
hydroxy, trilluoromethyl,  trilluoromelhoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, Ct.6aikyl, Cz-4alkcnyl,  C24alkynyl, C1.6alkoxy,
CI4,alkanoyl, C 1,sal kanoyloxy, N-(Ct4alkyl)antino. 3o
N,N-(C14aIkyl)2amino, C1.6alkanoylamino, N-(Ct_6alkyl)carbamoyl, N.N-(Cj
alkyl)2carbamoyl, Ct.6alky[S(0)a wherein a is 0 to 2, C1dalkoxycarbonyl.
N-(Ct4alkyl)sulpltamoyl or NN-(C loo lkyl))_sulphamoyl; m is 0, 1, 2, 3 or
4; wherein the values of R' may be the same or different; 0 5 SEP 2006  



-82 R2 is halo; n is 0, 1 or 2; wherein the values of R2 may be the same or
different,  R3 is amino or hydmxy, R4 is halo, nitro, cyano, hydroxy,
trifluoromethyl, trifluoromethoxy, amino, carboxy,  5 carbamoyl, mercapto,
sulphamoyl, C1-3alkyl, C2-3alkenyl, C2.2alkynyl, Ci-3alkoxy,  Ct-3alkanoyl,
Ci_3alkanoyloxy, N-(C t_3alkyl)amino, NN-(C i jalkyl)2amino,
Cl-3alkanoylamino, N-(C t-Zatky[)carbamoy[, NN-(C 1.3a1ky1)2carbamoyl,
Ct_3aIky[S(O),  wherein a is 0 to 2, Ct-3alkoxycarbonyl, N-(C
1.3alkyl)sulp[tamoyl, NN-(C l_3alkyl)zsulphamoyl; p is 0, f or 2, wherein
the values of R-0 may be the same or different; 10 or a pharmaceutically
acceptable sail or in vivo hydrolysable ester or amide thereof.  2. A
compound of the formula (1) according to claim Iwherein: Ring A is
pyridin-4-yl,  pyridin-3-yl, pyridin-2-yl, quinolin-8-y[, pyrim i din-6-yl,
pyrimidin-5-yl, pyrimidin-4 -y[,  morpholin-4-yl, piperidin-4-y[,
piperidin-3-yl, piperdin-2-yl, piperizin-1-yl, pyridazin-5-yl, 15
pyrazin-6-yl, thiazo[-2-y[, thien-2-yl, thieno[3,2d]pyrimidinyl,
tlucno[3,2b]pyrimidiny[,  thieno[3,2b]pyridiny[, purin-6-yl or
lriazin-6-yl; wherein if Ring A contains an -NH- moiety  that nitrogen may
be optionally subslituted by a group selected from K. 3. A compound
according to claim i, wherein: 20 Ring A is a pyridin-4-yl, pyridin-3-yl,
quinolin-8-yl, piperidin-4-yl or piperidin-4-yl  wherein if Ring A contains
an -NH- moiety that nitrogen may be optionally substituted by a  group
selected from K; Rl is a substitutnI on carbon and is selected from halo,
nitro, cyan, hydroxy,  trifluoromethyl, trifluoromelhoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl,  25 C1 alkyl, C22-6alkenyl, C2-6alkynyl,
Ci-galkoxy, Ci-4kanoyl, Cj-'~alkanoy[oxy, N-(Ct.6alkyl)amino, NN-(C
l~alkyl)zamino, Ct.6alkanoylamino, N-(C l-6alkyl)carbamoyl,
N,N-(Ctdalkyl)zcarbamoyl, Ct.6alkylS(O), wherein a is 0 to 2,
Ct-6alkoxycerbonyl,  N-(C 1- 6alkyl)sulphamoyl, N,N-(CI.6alkyl)2su[phamoyl,
aryl, aryloxy, arylCj.6alkyl,  heterocyclic group, (heterocyclic
group)Cl4alkyl, or a group (B-E-); wherein Rt, including 30 group (B-E-),
may be optionally substituted on carbon by one or more W; and wherein if
said  heterocyclic group contains an -NH- moiety that nitrogen may be
optionally substituted by l;  W is halo, nitro, cyano, hydroxy,
trifluoromelhyl, lrifluommethoxy, amino, carboxy,  carbamoyl, mercapto,
sulphamoyl. C3jalkyl, C2-dalkenyl, Cz~alkyny[, Ct4alkoxy, 



0 -63- 5 SEP 2006 Ct-6alkanoyl, Ct4alkanoyloxy, N-(Cj4alkyl)amino,
NN-(C1.salkyl)aamino, C1 alkanoy[amino, N-(Ct-alkyl)carbamoyl, N,N-(C
i-6alkyl)2carbamoyl, Ci~alkylS(O)a  wherein a is 0 to 2,
Ci4,alkoxycarbonyl, N-(C ~alkyl)sulphamoyl, NN-(C I.6alkyl)2sulphamoyl,  or
a group wherein W, including group may be optionally substituted on 5
carbon by one or more Y; Y and Z are independently selected from halo,
nitro, cyano, hydroxy, trlfluoromethyl,  tnlluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, CI.6alkyl, C2,6alkenyl,  C2-6alkynyl,
C1-6alkoxy, C1-6alkanoyI, Ct-6alkanoyloxy, N-(C t.6a) kyl)amino,
N,N-(Ct-6alkyl)2amino, Ci~alkanoylamino, N-(Ct.6alkyl)carbamoyl, 10
NN-(C1-6alkyl)zcarbamoyl, Ct-6a[ky[S(O). wherein a is D to 2.
C14alkoxycarbonyl,  N-(C t4a[ky[)sulphamoyl or NN-(C 1.6alkyl)2sulphamoyl;
G. J and K are independently selected. from Ci_salkyf, C2_Ralkenyl,
Ct-salkanoyl,  Ci.salkylsulphonyl, C j.s alkoxycarbonyl, carbamoyl,
N-(Ci-salkyl)carbarnoyl,  N,N-(Cj_salkyl)carbamoyl, benzyloxycarbonyl,
benaoyl, phenylsulphonyl, aryl, arylC1-",alkyl or 15 (heterocyclic group)C1
alkyl; wherein C, J and K may be optionally substituted on carbon by  one
or more Q; and wherein if said heterocyclic group contains an -NH- moiety
that nitrogen  may be optionally substituted by hydrogen or Ct.6alkyl; Q is
halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino,
carboxy,  carbamoyl, mercapto, sulphamoyl, Ci.6alkyl, C2.6alkenyl,
C2-6alkynyl, Ct4alkoxy, 20 Ct.6alkanoyl, Ci.6alkanoyloxy, N-(C
t.6alkyl)amino, N,N-(Ct4alkyf)zamino,  Ci_6alkanoylamino, N-(C
t.6alkyl)carbamoyl, N1 N-(C t-6alkyl)zcarbamoyl, Ci~alkylS(O)e  wherein a
is 0 to 2, Ct4alkoxycarbonyl, Ct- alkoxycarbonylamino,
N-(Ci.6alky[)sulphamoyl,  N,N-(Ci-6alkyi)zsu[phamoyl, aryl, aryloxy, aryl
Ci.6alkyl, arylCj-&alkoxy, heterocyclic group,  (heterocyclic
group)Ct.6a[kyl, (heterocyclic group)Ci.6alkoxy, or a group (B"-E"-);
wherein Q, 25 including group may be optionally substituted on carbon by
one or more Z;  13,13' and B" are independently selected from Ct4alkyl. C2
alkenyl, C2-6alkyuyl,  C3_3cycloalkyl, C34cycloalky]Ct-6alkyl, aryl,
arylCt4alkyl, heterocyclic group, (heterocyclic  graup)Ci-6alkyl, phenyl or
phenylC1.6alkyl; wherein B. B' and B" may be optionally  substituted an
carbon by one or more D; and wherein if said heterocyclic group contains an
30 -NH- moiety that nitrogen may be optionally substituted by a group
selected From G; E. B' and b;" are independently selected from -N(R')-,
-0-, -C(O)O-, -OC(O)-3 -C(O)-.  



-N(R")C(O)-, -N(RI)C(O)N(Rb)-, -N(Et)C(O)O-, -OC(O)N(R~ -, -C(O)N(R")-,
-S(0); , 0 5 SEP 2006  . B4  -SQ2N(le)-, -N(Re)SO2-; wherein Ra and Rb are
independently selected from hydrogen or  Ct4alkyl optionally substituted by
one or more F and r is 0-2; D and F are independently selected from halo,
nitro, cyan, hydroxy, trifluoromethyl,  trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl. Ci4alkyl, C2-6alkenyl,  5 C2-6alkynyl,
Ct.6alkoxy, Cj-6alkanoyl, Ct.6alkanoyloxy, N-(Cl.6alky[)amino, N,N-(C i
-6alkyl)2antino. C 1.6alkanoy!alnino, N-(C i-,salkyl)carbamoyl, N.N
(Ci-&alkyl)2carbamoyl, CI.6alky[S(O), wherein a is 0 to 2,
C1.6alkoxycarbonyl,  N-(C t4alkyl)sulphamoyl or N,
N-(CI.6alkyl)2sulphamoyl; m is 0, 1 or 2; wherein the values of Rt are the
same or different;  10 n is 0; R3 is amino; and  pis0_ 4. A compound of the
formula (1) according to claim 1 wherein: 15 R' is a subs LiLuenI on carbon
and is selected from halo, amino, Ct.6alkyl, Ct.6alkoxy,
N-(Ct-6alkyl)amino, aryl, aryloxy, arylCl~a[kyl, heterocyclic group,
(heterocyclic  group)Ci-,5alkyl, or a group (B-E-); wherein R', including
group (B-E-), may be optionally  substituted on carbon by one or more W;
and wherein if said heterocyclic group contains an - NH- moiety that
nitrogen may be optionally substituted by J; 20 W is hydroxy, mercapto,
C1-6alkyl, Ct-6alkoxy, N,,N-(Ct.6alkyl)2amino or a group (B'- E'-); wherein
W. including group (B'-E'-), may be optionally substituted on carbon by one
or  more Y; Y and Z are independently selected from halo, nitro, cyan,
hydroxy, C1-6alkoxy,  N,N-(Ci4alkyl)2amino or Ct-6alkanoylamino; 25 G, J
and K are independently selected from Ci.sallryl, C2$alkenyl, Cjsalkanoyl,
aryl,  arylCi.6alkyl or (heterocyclic group)Cr4alkyl; wherein G, J and K
may be optionally  substituted on carbon by one or more Q; and wherein if
said heterocyclic group contains an - NH- moiety that nitrogen may be
optionally substituted by hydrogen or Ct-6alkyl; Q is cyano, hydroxy,
Ci-6alkoxy, Ct4alkanoyloxy, Ct.6alkoxycarbonyl, 30 CI.6alkoxycarbonylamino,
aryl, aryloxy or a group (B"-E"-); wherein Q, including group  



(l3"-E"-), maybe optionally substituted on carbon by one or more Z; B, 13'
and 13" are independently selected firm C1-6alkyl, C2-6alkenyl, C24alkynyl,
C}ecycloalkyl, C3.scyeloaLkylCt-6alkyi, aryl, arylC1-Wkyl, heterocyclic
group, (heterocyclic d 5 -85 SEP 2006 - group)Ct.6alkyl, phenyl or
phenylCi.6alkyl; wherein B, B' and B" may be optionally  substituted on
carbon by one or more D; and wherein if said heterocyclic group contains an
-NH- moiety that nitrogen may be optionally substituted by a group selected
from G; E, E' and E" are independently selected from -NW)-, -0-, -C(O)O-,
-OC(O)-, -C(O)-,  5 N(R")C(O)-, -N(R)C(O)N(R5-, N(RR)C(O)O-, -OC(Q)Noe)-,
-C(O)N(R")-, -S(O)r,  S02N(R)-, N(R )S02-; wherein R' and R6 are
independently selected from hydrogen or  Ct.6alkyl optionally substituted
by one or more F and r is 0-2; D and F are independently selected from
halo, Cj-6alkoxy or NN-(C j alkyl)2amino.  10 5. A compound of the formula
(I) according to claim 1 wherein m is 1. 6. A compound of the formula (n
according to claim 1 wherein R2 is fluoro and  nis0or1. 15 7. A compound of
the formula (I) according to claim I wherein R3 is amino.  8_ A compound of
the formula (1) according to claim I wherein p is 0. 9- A compound of
formula (I) according to claim 1 wherein: 20 Ring A is apyridyl, quinolyl,
indolyl, pyrimidinyl, morpho[inyl, piperidinyl,  piperazinyl, pyradazinyl,
pyrazinyl, thiazolyl, lhienyl, thicnopyrimidinyl, thicnapyridinyl,
purinyl, triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if Ring A
contains an -NH- moiety  that nitrogen maybe optionally substituted by a
group selected from K; R' is a substituent on carbon and is selected from
halo, amino, C idalkyl, Cj-Wkoxy,  25 N-(Ct.6alkyl)amino, aryl, aryloxy,
arylCj.lkyl, heterocyclic group, (heterocyclic  group)Ctajalkyl, or a group
(B-E-); wherein Rt, including group (B-1r), may be optionally  substituted
on carbon by one or more W; and wherein if said heterocyclic group contains
an - NH- moiety that nitrogen may be optionally substituted by]; W is
hydroxy, mercapto. Cj-6aikyl, Ct4alkoxy, N,N-(Ct-6alkyl)2amino or a group
30 wherein W, including group (13'-E'-), maybe optionally substituted on
carbon by  one or more Y; 0 5 SEP 2006  



-86 Y and Z are independently selected from halo, nitro, cyano, hydroxy,
C=.6alkoxy,  lei,N-(Ctsalkyl)-2amino or Ci.6alkanoylamino; G. J and K are
independently selected from Cx.Balkyl, C2.salkenyl, Ci.3alkanoyl, aryl,
arylCi4alkyl or (heterocyclic group)CI4alkyl; wherein G. J and K may be
oplionally 5 substituted on carbon by one or more Q; and wherein if said
heterocyclic group contains an - NH- moiety that nitrogen may be optionally
subs lituted by hydrogen or Ct.6alkyl; Q is cyan, hydroxy, Ct-6alkoxy,
C1.6alkanoyloxy, Ci-6alkoxycarbonyl,  Ct4alkoxycarbonylamino, aryl, aryloxy
or a group (B"-E"-); wherein Q, including group  (B"-E"-), may be
optionally substituted an carbon by one or more Z; 10 B, B' and B" arc
independently selected from Ct4alkyl, C2_6alkenyl, C2.6alkynyl, C
cycloalkyl, Cj$cycloalkylC"alkyl, aryl, arylCj-6alkyl, heterocyclic group,
(heterocyclic  group)Ct-6alkyl, phenyl or phenylCi-6alkyl; wherein B, B'
and B" may be optionally  substituted on carbon by one or more D; and
wherein if said heterocyclic group contains an  NFI- moiety that nitrogen
may be optionally substituted by a group selected from G; 15 E, E' and E"
are independently selected from -N(R)-, -0-, -C(O)0-, -OC(0)-, -C(0)-,
-N(Ra)C(O)-, -N(Ra)C(O)N(R))-, -N(V)C(0)0 -. -OC(O)N(R')-. -C(O)N(Ra)-.
-S(O)r, - -SO2N(Ra)-, -N(Rs)SO2-; wherein Ra and Rb are independently
selected from hydrogen or Ci_6alkyl optionally subs lituled by one or more
F and r is 0-2; D and F are independently selected from halo, Ctjaikoxy
orN,N-(Ci alkyi)aamino;  20 m is 0, 1, 2, 3 or-4 ; wherein the values of R'
may be [lie same or different; R2 is fluom or chloro; n is 0, 1 or 2,
wherein the values of R2 may be the same or different;  R3 is amino or
hydroxy; R4 is halo, nitro, cyan, hydroxy, trifluoromethyl,
lrifluoromethoxy, amino, carboxy or  25 carbarnoyl; p is 0, 1 or 2, wherein
the values of Rd may be the same or different; or a pharmaceutically
acceptable salt or in vivo hyd-rolysable ester or amide thereof- 10. A
compound of formula (1) according to claim I wherein 3o Ring A is pyrid
in-4 -yl, pyridin-3-yl, pyridin-2-yl, quinolin-S-yl, pyrimidin-6-yl,
pyrimidin-5-yl, pyrimidin-4--yl, morpholin-4-yi, piperidinA-yl,
piperidin-3-yl, piperdin-2-yl,  



piperazin-4-yl, pyridazin-5-y], pyrazin-6-yi, thiazol-2 yl, lhicn-2-yl,
thieno[3,2d]pyrimidinyl,  thieno[3,2b]pyrirnidinyl, thieno[3,2b]pyridinyl,
purin-6-yl or triazin-6-yl; wherein if king A L, 0 5 SEP 2005  contains an
-NH- moiety that nitrogen may be optionally substituted by a group selected
from  K; Rt is a substitutnt on carbon and is selected from ]luoro, chloro,
amino, methyl, etbyl,  propyl, me [boxy, N-methylamino, N- ethylamino,
N-propylamino, N-butylamino, phenyl, 5 naphthylethyl, piperazin-l-y[,
piperidin-l-yl, piperidinyl, 2-(thiomethyl)-pyrimidia-0 yl,
tetrahydrafuran-2-ylmethyl, tetrahydropyran-2-ylmethyl,
1,2,5-thiadiazol-3-ylethy[, piperidin- :  1-ylmethyl, pyridin-2-ylmethyl,
or a group wherein Rt, including group (B-E-), may be optionally
substituted on carbon by one or more W; and where in if said heterocyclic
group  contains an -NI-I- moiety that nitrogen may be optionally
substituted by 1; 10 W is hydroxy, methyl, ethyl, ethoxy,
N,N-(diethyl)amino, N,N-(dibutyl)amino, or a  group wherein W, including
group may be optionally substituted on carbon  by one or more Y; Y and Z
are independently selected from fluoro, chloro, bromo, nitro, cyano,
hydroxy,  methoxy, N,N-(dimethyl)amino or methylcarbonylamino; - is G, J
and K are independently selected from methyl, ethyl, propyl, pentyl, 2-
methylbutyi, butyl, acetyl, benzyl, 3-pyrroI-l-yl)propyl or
pyrrulidin-2-one-(5S)-methyl;  wherein G,1 and K may be optionally
substituted on carbon by one or more Q; and wherein if  said heterocyclic
group contains an NII- moiety that nitrogen may be optionally substituted
by hydrogen or methyl;  20 Q is cyano, hydroxy, methoxy, elhoxy,
methylcarbonyloxy, methoxyearbonyl,  r-buioxycarbonylamino, phenyl or a
group (B"-E"-); wherein Q, including group (13"-E"-),  may be optionally
substituted on carbon by one or more Z; B, B' and B" are independently
selected from methyl, ethyl, propyl, cyclohexyl,  phenyl, benzyl,
1,2,3,4-teirahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoethyl, 2- 25
pyrrolidin-1-ylethyl, 3-morpholinopropyl, 3-(4-methylpiperazin-l-yl)propyl,
2-piperidin-l ylethyl, 3-piperidin-[-ylpropyl, pyridin-3-ylmethyl or
imidazol-1 ylpropyl; wherein B, B' and  B" may be optionally substituted on
carbon by one or more D; and wherein if said  heterocyclic group contains
an -NH- moiety that nitrogen may be optionally substituted by a  



group selected from 0; 30 E, E' and E" are independently selected from
-N(R')-, -0-, -C(O)-, -NHC(O)-, - N(Ra)C(0)0-; wherein R' is hydrogen or
methyl optionally substituted by one or more F;  D and F are independently
selected from fluoro, methoxy or ethoxy, m is 0, 1, or 2; wherein the
values of Rz may be the same or diMrent; ~~.. 05SEP2006  -ea R2 is fluoro,
nis0orl;  R1 is amino;  R is halo; 5 p is 0, 1 or 2, wherein the values of
R may be the same or differcnl; or a pharmaceutically acceptable sail or in
vivo hydrolysable ester or amide thereof 11. A process for preparing a
compound of formula (1) or a pharmaceutically acceptable  sailor an in vivo
hydro[ysable ester thereof, according to claim 1, which process comprises
of  to (a) the reaction of a compound of the formula (I) (R2)n O  _C5 H R'
~I)  wherein X is a reactive group, witha compound of the formula (IM (R').
A 15 L2  wherein L' and L2 are ligands; (b) the reaction of a compound of
The formula (PV)  ~Z)n L= a / _C  L2 R~ (IV)  



20 wherein L' and L2 are ligands, with a compound of the formula (V) D 5
sEP 2006  -69 (R`)m  X  m wherein X is a tractive group; or (c) the
reaction, in the presence of4-(4,6-dimethoxy-1,3,5-triazinyl-2-y1)-4-- 5
methylmorpholinium chlori de, of a compound of the formula (VI) 0  Hr1'J~
04-~  1N (VI)  with a compound of the formula (VII)  (R')m (R!)a  YC02H
(VM  to and thereafter if necessary: i) converting a compound of the
formula (1) into another compound of the formula (1); and/or  ii) removing
any protecting groups. 15 12. A pharmaceutical composition which comprises
a compound of the formula (1), or a  pharmaceutically acceptable salt or in
viva hydrolysable ester or amide thereof, according to  any one of claims 1
to 10 in association with a pharmaceutically-acceptable diluent or carrier
20 13. A compound of the formula (I), or a pharmaceutically acceptable sail
or in vivo  hydrolysable ester or amide thereof, according to any one of
claims I to 10 for use as a  medicament. r 05 SEP 2006  -90 14- The use of
a compound of the formula (1), or a pharmaceutically acceptable salt or in



vivo hydrolysable ester or amide thereof according to any one of claims Ito
10 in the  manufacture of a medicament for use in the production of a HDAC
inhibitory effect in a 5 warm-blooded animal such as man. 15. The use of a
compound of the formula (1), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester or amide thereof, according to any one of claims 1
to 10 in the  manufacture of a medicament for use in the treatment of
cancer. 10 




