
BENZOTHIAZOLES AS GHRELIN RECEPTOR MODULATORS Field of
invention The present invention relates to
N-aroyl-N'-(6-(optionally substituted) alkylsulfonyl
benzothiazol-2-yl)ureas, to their use as Ghrelin
receptor modulators that are useful in regulating food
intake, to pharmaceutical formulations containing them
and to processes for their preparation. Background of
the invention Ghrelin, a circulating hormone produced
predominantly by endocrine cells in the stomach and
intestines the stomach, is the endogenous ligand for
the Growth Hormone Secretagogue-Receptor (GHS-R). It
has been shown to act at the hypothalamus to increase
food consumption. Circulating levels of this hormone
rise prior to feeding, and drop rapidly following food
intake. Hence it may act as a physiological
meal-initiation signal. Circulating levels fall in
obesity but rise with weight loss, indicative of a
role in the longterm control of energy balance. The
Growth Hormone Secretagogue receptor is the only known
ghrelin receptor. Antagonists (or partial agonists or
inverse agonists) at this receptor may block meal
initiation, thus decreasing food intake and/or block
the adaptive increase in GHS activation expected to
result from increased circulating ghrelin with weight
loss. On the other hand agonists at this receptor may
be useful in stimulating food intake and thus be
useful in treating eating disorders, for example
anorexia nervosa, or in treating cachexia resulting
from cancer or AIDS. The GHS-R is a seven
transmembrane Gprotein coupled receptor (GPCR). In
cells overexpressing the cloned receptor, GHS-R has
been shown to couple to calcium signalling, in
particular requiring the presence of Gaql 1. This
class of calcium-coupled GPCR is particularly well
suited for screening using the FLIPR assay. This area
has recently been reviewed in Expert Opin. Ther.
Patent 2002, 12(1 1) 1599-1618. An increasing body of
evidence suggests that ghrelin may have a role in the
control of glucose homeostasis, and that GHS-Rl
antagonists might prove useful in the treatment of
diabetes. Ghrelin and GHS-Rl are expressed in
pancreatic Islets of Langerhans, and ghrelin alters
insulin secretion both in vitro and in vivo. Ghrelin
and GHSR-/- mice show improved glucose tolerance in
glucose tolerance tests, potentially due to
improvements in both sensitivity to- and secretion of
insulin. Ablation of ghrelin also improves the
diabeticphenotype of ob/ob mice. Peptide and small
molecule ghrelin antagonists are reported to decrease
the glucose excursion in rodent glucose tolerance
tests. This area has been recently reviewed in
Neuroendocrinology 2007, (Epub ahead of print) (DOI:
10.1 159/000109094), 86, 215-228. Ghrelin has a
putative role in the regulation of gastrointestinal
function. It induces a specific motor pattern in the
fasted state and acts postprandially to accelerate
gastric emptying. Applications in post-operative ileus
and gastroparesis have been explored. This area has
been recently reviewed in Current Opinion in
Pharmacology 2006 6(6) 553-558. Diaminopyrimidine
derivatives are disclosed as having GHS-R antagonism
in US2005/0171 131 and US2005/0070712.
2-Benzothiazolylurea derivatives are disclosed as
having protein kinase inhibitory activity in
WOO1/57008 and as having ubiquitin ligase inhibitory
activity in WO2005/037845.
2-Chloro-N-[[6-(2-trifluoromethylsulfonyl)benzothiazol
-2-yl]carbamoyl]benzamide and related compounds are
disclosed as having activity as insecticides in EP198
244. There remains a need for potent compounds with a
low incidence of side-effects that can be used to
treat obesity and/ or diabetes. Description of the
invention The present invention provides a compound of
formula I or a pharmaceutically acceptable salt
thereof in which R1 represents halo, nitro, a
Ci_6alkyl group optionally substituted by one, two or
three fluoro, a C2-6alkenyl group, a C3-6cycloalkyl
group, phenyl, phenoxy, a phenylCi -4alkyl group, a
group, pyrrolyl, a group RaS(O)n(O)o in which Ra
represents phenyl or a optionally substituted by one
or more fluoro, n is 0, 1 or 2 and o is 0 except that
when n is 2 then o is 0 or 1; wherein any aromatic
ring in a substituent R1 isoptionally substituted by
one or more of the following: halo, a Ci-3alkyl group
and a Ci- 3alkoxy group; R2 represents H, halo, a C
aUyl group optionally substituted by one, two or three
fluoro, a C2-6alkynyl group, a C2-6alkenyl group, a
Ci- aIkVlSO O group, a C3-6cycloalkyl group, a
C3-6cycloalkyl group, nitro, sulfamoyl, a group
RbRcN(CH2)p- in which Rb and Rc independently
represent H, a group, a Ci- alkoxycarbonyl group or a
C3-6cycloalkyl group or Rb and Rc together with the
nitrogen atom to which they are attached represent a
saturated or partially unsaturated 3 to 10 membered
heterocyclic ring optionally containing an additional
oxygen, nitrogen, S or SO wherein the heterocyclic
ring is optionally substituted by one or more of the
following: a Ci_6alkyl group, hydroxy, a
Ci_6alkoxycarbonyl group or a group -NR 5R6 in which
R5 and R6 independently represent H, a group, a
Ci_6alkoxycarbonyl group or a C3- Cycloalkyl group or
R5 and R6 together with the nitrogen atom to which
they are attached represent a saturated or partially
unsaturated 3 to 7 membered heterocyclic ring; and p =
0, 1, 2, 3, 4, 5 or 6, or R2 represents group
optionally substituted by a group -NRbRc in which Rb
and Rc are as defined above; or R2 represents a five
or six membered heteroaryl ring each of which is
optionally substituted by one or more C^alkyl groups
or by one or more amino groups of formula -NRbRc in
which Rb and Rc are as defined above; or R2 represents
a group (O) 11 R7 in which u is 0 or 1 and R7
represents a carbon linked saturated or partially
unsaturated 3 to 10 membered heterocyclic group
containing one or more N, S or O, wherein the S may be
in its oxidised form of SO or SO , which is optionally
bicyclic including bridged and/or optionally fused to
a benzene ring and any ring is optionally substituted
by one or more of the following: hydroxy, oxo,
carboxy, Ci- alkoxycarbonyl, a Ci_6alkoxy group
optionally substituted by one or more hydroxy and/or
benzoyl, amino, Ci-3alkylamino, di(Ci -3 alkyl)amino
or a Ci- alkyl, C3-6cycloalkyl or C3-6cycloalkylCi-
4alkyl wherein each of the last three groups is
optionally substituted by one or more hydroxy and/or
Ci_6alkoxy; R3 represents a group, a hydroxyCi_6alkyl
group, a chloroCi_6alkyl group, a Ci- 4alkoxyCi.
4alkyl group, a group or a group -(CH2)q-NRfRg in
which q is 0, 1, 2 , 3, 4, 5 or 6 and the alkylene
chain is optionally substituted by 1, 2, 3 or 4 groups
and Rf and Rg independently represent H, a group
optionally 



substituted by one or more fluoro, a C3-iocycloalkyl
group (optionally substituted by one ormore fluoro
and/or by or more Ci-4alkyl groups), a
C3-iocycloalkylCi -4alkyl group, a phenylCi -4alkyl
group, a group (CH ) - RL wherein v is 0, 1, 2 or 3
and RL is a carbon linked saturated or partially
unsaturated 3 to 10 membered heterocyclic group
containing one or more N, S or O, wherein the S may be
in its oxidised form of SO or SO , which is optionally
bicyclic including bridged and/or optionally fused to
a benzene ring and any ring is optionally substituted
by one or more of the following: hydroxy, oxo,
carboxy, a Ci- alkoxy group optionally substituted by
one or more hydroxy and/or Ci_6alkoxy, Ci- 4alkanoyl,
benzoyl, amino, Ci-3alkylamino, di(Ci_3 alkyl)amino or
a Ci_6alkyl, C3- iocycloalkyl or C3-iocycloalkylCi
-4alkyl wherein each of the last three groups is
optionally substituted by one or more hydroxy and/or
or Rf and Rg together with the nitrogen atom to which
they are attached represent a saturated or partially
unsaturated 3 to 10 membered heterocyclic ring
optionally containing an additional oxygen, nitrogen,
S or SO wherein the heterocyclic ring is optionally
substituted by one or more of the following: fluoro,
Ci-4alkyl optionally substituted by cyano,
C3-6cycloalkyl, hydroxy, Ci-4alkanoyl, Ci-4alkoxyCi
-4alkyl, Ci_6alkoxycarbonyl, Ci- 4alkylsulfonyl or a
group -NR 11R1and Rh and R1independently represent H
or a Ci-4alkyl group; or R3 represents a group -(CH
2)r-A-(CH 2) -R in which r is 2 , 3 or 4 s is 2, 3 or
4, A is N(Rk)-, O, S, SO or SO2 and either alkylene
chain is optionally substituted by 1, 2, 3 or 4
Ci-4alkyl groups, and R is hydroxyl, a Ci-4alkoxy
group, carboxy, a group -CO2Ci-4alkyl a group -CONR
12R13 in which R12 and R13 independently represent H
or a Ci-4alkyl group and Rk is H, a Ci-4alkyl group or
a C3-6cycloalkyl group; or R3 represents a group -(CH
2)r-A-(CH 2)s-NRmRn in which r is 2 or 3, s is 2 or 3,
A is N(Rk)-, O, S, SO or SO2 and either alkylene chain
is optionally substituted by 1, 2, 3 or 4 Ci-4alkyl
groups, and Rm and Rn independently represent H or a
Ci-4alkyl group, and Rk is H, a Ci-4alkyl group or a
C3-6cycloalkyl group; or R3 represents a group
(CH2)t-R wherein t is O, 1, 2 or 3 and R0 is a carbon
linked saturated or partially unsaturated 3 to 10
membered heterocyclic group containing one or more N,
S or O, wherein the S may be in its oxidised form of
SO or SO2 , which is optionally bicyclic including
bridged and/or optionally fused to a benzene ring and
any ring is optionally substituted by one or more of
the following: hydroxy, oxo, carboxy, Ci-
alkoxycarbonyl, a Ci_6alkoxy group optionally
substituted by one or more hydroxy or Ci-6alkoxy,
benzoyl, amino, Ci.3alkylamino, (U(Ci- alkyl)amino or
a C1-6alkyl, C3_6cycloalkyl or wherein each of the
last three groups is optionally substituted by one or
more hydroxy or Ci_6alkoxy; or R0 represents an
aromatic 5 or 6 membered heterocyclic group containing
one or more N, S or O, optionally substituted by one
or more of the following: halo, a Ci-3alkyl group or a
Ci-3alkoxy group; or R3 represents a C3-iocycloalkyl
group (optionally substituted by one or more groups of
formula -NRP Rq in which Rp and Rq independently
represent H, C1-4alkyl, Ci- alkoxycarbonyl, group);
wherein any available aliphatic carbon atom in a group
R3 is optionally substituted by hydroxy, a Ci-3alkyl
or Ci-3alkoxy provided that no more than six positions
are substituted in this manner; and any available
aromatic carbon atom in a group R3 is optionally
substituted by halo, hydroxy, a Ci-3alkyl , or
Ci-3alkoxy provided that no more than four positions
are substituted in this manner; R4 represents halo, a
nitro, or independently a group RaS(O)n(O)o as defined
above, a saturated or partially unsaturated 3 to 10
membered heterocyclic group containing one or more N,
S or O, wherein the S may be in its oxidised form of
SO or SO , which is optionally substituted by one or
more of the following: hydroxy, oxo, carboxy, a
Ci_6alkoxy group optionally substituted by one or more
hydroxy or benzoyl, amino, Ci- alkylamino, di(Ci -3
alkyl)amino or a C1-6alkyl, C3- Cycloalkyl or
C3-6cycloalkylCi -4alkyl wherein each of the last
three groups is optionally substituted by one or more
hydroxy and/or or R4 represents pyrrolyl or pyrazolyl
optionally substituted by one or more groups; and m is
0, 1, 2 or 3. The present invention provides a
compound of formula I or a pharmaceutically acceptable
salt thereof in whichR1 represents halo, nitro, a
group optionally substituted by one two or three
fluoro, a C2-6alkenyl group, a C3_6cycloalkyl group,
phenyl, phenoxy, a group, a group, pyrrolyl, pyridyl,
a group RaS(O)n(O)o in which Ra represents phenyl or a
optionally substituted by one or more fluoro, n is 0,
1 or 2 and o is 0 except that when n is 2 then o is 0
or 1; wherein any aromatic ring in a substituent R1 is
optionally substituted by one or more of the
following: halo, a group or a group; R2 represents H,
halo, a group optionally substituted by one, two or
three fluoro, a C2-6alkynyl group, a C2-6alkenyl
group, a group, a C3-6cycloalkyl group, a
C3_6cycloalkyl group, a C3_6cycloalkoxy group, nitro,
a group RbRcN(CH2)p- in which Rb and Rc independently
represent H, a group or a C3-6cycloalkyl group or Rb
and Rc together with the nitrogen atom to which they
are attached represent a saturated or partially
unsaturated 3 to 10 membered heterocyclic ring
optionally containing an additional oxygen, nitrogen,
S or SO wherein the heterocyclic ring is optionally
substituted by one or more of the following: a group
or a group -NRbRc in which Rb and Rc are as defined
above; and p = 0, 1, 2, 3, 4, 5 or 6 or R2 represents
a Ci- 6alkoxy group optionally substituted by a group
-NRbRc in which Rb and Rc are as defined above or R2
represents a group SO2NRdRe in which Rd and Re
independently represent H or a group or R2 represents
a five or six membered heteroaryl ring each of which
is optionally substituted by one or more groups or by
one or more amino groups of formula -NRbRc in which Rb
and Rc are as defined above; or R2 represents a carbon
linked saturated or partially unsaturated 3 to 10
membered heterocyclic group containing one or more N,
S or O, wherein the S may be in its oxidised form of
SO or SO2 , which is optionally bicyclic including
bridged and/or optionally fused to a benzene ring and
any ring is optionally substituted by one or more of
the following: hydroxy, oxo, carboxy, a Ci_6alkoxy
group optionally substituted by one or more hydroxy or
Ci_6alkoxy, benzoyl, amino, Ci- alky lamino, di(Ci_3
alkyl)amino or a C1-6alkyl, C3_6cycloalkyl or wherein
each of the last three groups is optionally
substituted by one or more hydroxy or R3 represents a
group, a hydroxyCi_6alkyl group, a chloroCi- alkyl
group, a Ci- 4alkoxyCi. 4alkyl group, a group or a
group-(CH 2)q-NRfRg in 



which q is 0, 1, 2 , 3, 4, 5 or 6 and the alkylene
chain is optionally substituted by 1, 2, 3 or4
Ci-4alkyl groups and Rf and Rg independently represent
H, a group optionally substituted by one or more
fluoro, a C3_iocycloalkyl group (optionally
substituted by one or more fluoro and/or by or more
Ci-4alkyl groups), a group, a phenylCi -4alkyl group,
a group (CH )I-R1 wherein t is 0, 1, 2 or 3 and R1is a
carbon linked saturated or partially unsaturated 3 to
10 membered heterocyclic group containing one or more
N, S or O, wherein the S may be in its oxidised form
of SO or SO , which is optionally bicyclic including
bridged and/or optionally fused to a benzene ring and
any ring is optionally substituted by one or more of
the following: hydroxy, oxo, carboxy, a Ci- 6alkoxy
group optionally substituted by one or more hydroxy or
Ci-4alkanoyl, benzoyl, amino, Ci-3alkylamino, di(Ci_3
alkyl)amino or a C1-6alkyl, C3_iocycloalkyl or C3_
iocycloalkylCi -4alkyl wherein each of the last three
groups is optionally substituted by one or more
hydroxy or Ci_6alkoxy; or Rf and Rg together with the
nitrogen atom to which they are attached represent a
saturated or partially unsaturated 3 to 10 membered
heterocyclic ring optionally containing an additional
oxygen, nitrogen, S or SO wherein the heterocyclic
ring is optionally substituted by one or more of the
following: fluoro, Ci-4alkyl optionally substituted by
cyano, C3-6cycloalkyl, hydroxy, Ci-4alkanoyl,
Ci-4alkoxyCi -4alkyl, C1- 4alkylsulfonyl or a group
-NR 11R1and Rh and R1independently represent H or a
Ci-4alkyl group; or R3 represents a group -(CH
2)r-A-(CH 2) -R in which r is 2 , 3 or 4 s is 2, 3 or
4, A is N(Rk)-, O, S, SO or SO2 and either alkylene
chain is optionally substituted by 1, 2, 3 or 4
Ci-4alkyl groups, and R is hydroxyl, a Ci-4alkoxy
group, carboxy, a group -CO2Ci-4alkyl a group -CONR
12R13 in which R12 and R13 independently represent H
or a Ci-4alkyl group and Rk is H, a Ci-4alkyl group or
a C3-6cycloalkyl group; or R3 represents a group -(CH
2)r-A-(CH 2)s-NRmRn in which r is 2 or 3, s is 2 or 3,
A is N(Rk)-, O, S, SO or SO2 and either alkylene chain
is optionally substituted by 1, 2, 3 or 4 Ci-4alkyl
groups, and Rm and Rn independently represent H or a
Ci-4alkyl group, and Rk is H, a Ci-4alkyl group or a
C3_6cycloalkyl group; or R3 represents a group
(CH2)t-R wherein t is O, 1, 2 or 3 and R0 is a carbon
linked saturated or partially unsaturated 3 to 10
membered heterocyclic group containing one or more N,
S or O, wherein the S may be in its oxidised form of
SO or SO2 , which is optionally bicyclic including
bridged and/or optionally fused to a benzene ring and
anyring is optionally substituted by one or more of
the following: hydroxy, oxo, carboxy, a Ci- alkoxy
group optionally substituted by one or more hydroxy or
Ci_6alkoxy, Ci-4alkanoyl, benzoyl, amino,
Ci-3alkylamino, di(Ci_3 alkyl)amino or a C1-6alkyl,
C3_6cycloalkyl or C - 6cycloalkylCi- 4alkyl wherein
each of the last three groups is optionally
substituted by one or more hydroxy or or R0 represents
an aromatic 5 or 6 membered heterocyclic group
containing one or more N, S or O, optionally
substituted by one or more of the following: halo, a
group or a group; or R3 represents a C3-iocycloalkyl
group ( optionally substituted by one or more of the
following groups: NRP Rq in which Rp and Rq
independently represent H, Ci-4alkyl, C1-
alkoxycarbonyl, Ci-4alkanoyl, Ci-4alkylsulfonyl or
group); wherein any available aliphatic carbon atom in
a group R3 is optionally substituted by hydroxy, a
provided that no more than six positions are
substituted in this manner; and any available aromatic
carbon atom in a group R3 is optionally substituted by
halo, hydroxy, a provided that no more than four
positions are substituted in this manner; R4
represents halo, a Ci-4alkyl , Ci-4alkoxy, nitro, a
group RaS(O)n(O)o as defined above, a saturated or
partially unsaturated 3 to 10 membered heterocyclic
group containing one or more N, S or O, wherein the S
may be in its oxidised form of SO or SO , which is
optionally substituted by one or more of the
following: hydroxy, oxo, carboxy, a Ci- 6alkoxy group
optionally substituted by one or more hydroxy or
Ci-4alkanoyl, benzoyl, amino, Ci-3alkylamino, di(Ci_3
alkyl)amino or a C1-6alkyl, C3_6cycloalkyl or C3_
6cycloalkylCi -4alkyl wherein each of the last three
groups is optionally substituted by one or more
hydroxy or Ci_6alkoxy; or R4 represents pyrrolyl or
pyrazolyl optionally substituted by one or more groups
and m is 0, 1, 2 or 3. It will be understood that when
m is 2 or 3 then the substituents R4 are independently
selected and may be the same or different. In one
group of compounds of formula I, m is 0. In another
group of compounds of formula I, R2 represents a
C2-4alkynyl group, a Ci-4alkylS q 2q , a
C3-6cycloalkyl group, a C3-6cycloalkoxy group, nitro,
a group RbRcN(CH )P- in which p is 0 or 1 and Rb and
Rc together with the nitrogen atom towhich they are
attached represent a saturated or partially
unsaturated 4 to 6 membered heterocyclic ring
optionally containing an additional oxygen or nitrogen
wherein the heterocyclic ring is optionally
substituted by one or more of the following: a
Ci-4alkyl group or a group -NRdRe in which Rd and Re
independently represent H or a Ci-4alkyl group; a
Ci-4alkoxy group (optionally substituted by a group
NRdRe in which Rd and Re independently represent H or
a Ci-4alkyl group); or R2 represents pyrrolyl,
pyrazolyl, imidazolyl, triazolyl, thiazolyl,
pyrimidinyl or pyridinyl each of which is optionally
substituted by one or more Ci-4alkyl groups. In
another aspect the present invention provides a
compound of formula I as represented by formula IA or
a pharmaceutically acceptable salt thereof in which R1
represents halo; R2 represents a C2-4alkynyl group, a
Ci-4alkylSO2O, a C3-6cycloalkyl group, a C3-
cycloalkoxy group, nitro, a group RbRcN(CH2)p- in
which p is 0 or 1 and Rb and Rc together with the
nitrogen atom to which they are attached represent a
saturated or partially unsaturated 4 to 6 membered
heterocyclic ring optionally containing an additional
oxygen or nitrogen wherein the heterocyclic ring is
optionally substituted by one or more of the
following: a Ci-4alkyl group or a group -NRdRe in
which Rd and Re independently represent H or a
Ci-4alkyl group; a Ci-4alkoxy group (optionally
substituted by a group NRdRe in which Rd and Re
independently represent H or a Ci-4alkyl group); or R2
represents pyrrolyl, pyrazolyl, imidazolyl, triazolyl,
thiazolyl, pyrimidinyl or pyridinyl each of which is
optionally substituted by one or more Ci-4alkyl
groups; R3 represents a Ci-4alkyl group or a
group-(CH2)q-NRfRg in which q is 2 or 3 and Rf and Rg
independently represent H, a Ci-4alkyl group, a
C3-6cycloalkyl group, a C3-6cycloalkyl Ci-4alkyl
group, or Rf and Rg together with the nitrogen atom to
which they are attached 



represent a saturated or partially unsaturated 4 to 6
membered heterocyclic ring optionallycontaining an
additional oxygen or nitrogen wherein the heterocyclic
ring is optionally substituted by one or more groups,
or R3 represents a group -(CH VNH-(CH ) -R1in which r
is 2 or 3, s is 2 or 3, and RJ is a group; or R3
represents a carbon linked saturated 4 to 6 membered
heterocyclic group containing one N optionally
substituted by one or more groups. Preferred values of
each variable group R1, R2, R3, R4, and m are as
follows. Such values may be used where appropriate
with any of the values, definitions, claims, aspects
or embodiments defined hereinbefore or hereinafter. In
particular, each may be used as an individual
limitation on the broadest definition of formula (I).
Further, each of the following values may be used in
combination with one or more of the other following
values to limit the broadest defintion of formula (I).
In one group of compounds of formula I, m is 0. In
another group of compounds of formula I, R2 represents
a C2-4alkynyl group, a a C3-6cycloalkyl group, a
C3-6cycloalkoxy group, nitro, a group RbRcN(CH )P- in
which p is 0 or 1 and Rb and Rc together with the
nitrogen atom to which they are attached represent a
saturated or partially unsaturated 4 to 6 membered
heterocyclic ring optionally containing an additional
oxygen or nitrogen wherein the heterocyclic ring is
optionally substituted by one or more of the
following: a group or a group -NRdRe in which Rd and
Re independently represent H or a group; a group
(optionally substituted by a group NRdRe in which Rd
and Re independently represent H or a group); or R2
represents pyrrolyl, pyrazolyl, imidazolyl, triazolyl,
thiazolyl, pyrimidinyl or pyridinyl each of which is
optionally substituted by one or more groups. In a
still further group of compounds of formula I, R3
represents a C^alkyl group or a group-(CH2)q-NRfRg in
which q is 2 or 3 and Rf and Rg independently
represent H, a group, a C3-6cycloalkyl group, a
C3_6cycloalkyl group, or Rf and Rg together with the
nitrogen atom to which they are attached represent a
saturated or partially unsaturated 4 to 6 membered
heterocyclic ring optionally containing an additional
oxygen or nitrogen wherein the heterocyclic ring is
optionally substituted by one or more groups,or R3
represents a group -(CH 2) -NH-(CH 2)S-R1in which r is
2 or 3, s is 2 or 3, and RJ is a group; or R3
represents a carbon linked saturated 4 to 6 membered
heterocyclic group containing one N optionally
substituted by one or more groups. In one group of
compounds of formula I or of formula IA, R1 represents
bromo, chloro and iodo. In a second group of compounds
of formula I or of formula IA, R1 represents chloro.
In a third group of compounds of formula I or of
formula IA, R2 represents cyclopropyl, cyclopentyl,
ethoxy, ethynyl, cyclopentyloxy, nitro, pyrrol- 1-yl,
pyridin-2-yl, pyrimidin-2-yl, pyrazol-1-yl,
imidazol-1-yl, thiazol-5-yl, [l,2,3]-triazol-l-yl,
[1,2,4]- triazol-1-yl, 1-pyrrolidinyl,
2,5-dihydro-pyrrol-l-yl, morpholin-4-yl,
pyrrolidin-1-ylmethyl, 2-(dimethylamino)ethoxy,
methylsulfonyloxy, 3-methylpyrazol-l-yl,
5-methylpyrazol-lyl, 4-methylpiperazin-l-yl or
3-dimethylaminopyrrolidin-l-yl. In a fourth group of
compounds of formula I or of formula IA, R3 represents
2- morpholin-4-ylethyl, 2-(2-methoxyethylamino)ethyl,
2-(dimethylamino)ethyl, 2- methylaminoethyl,
2-(3-hydroxypyrrolidin-l-yl)ethyl,
2-(pyrrolidin-l-yl)ethyl, 2- (diethylamino)ethyl, 2-(
N-(2-methoxyethyl) -N - methyl)amino)ethyl, 2-[( N-2-
hydroxyethyl-N - methyl)amino] ethyl,
2-(butan-2-ylamino)ethyl, 2-(azetidin-l-yl)ethyl, 2-
(2-hydroxyethylamino)ethyl, 2-(N-ethyl-N -
(2-methoxyethyl)amino)ethyl, 2-[(3S)-3-
fluoropyrrolidin-1 -yl] ethyl,
2-(cyclopentylamino)ethyl, 2-(2,5-dimethylpyrrolidin-
1- yl)ethyl, 2-(2,6-dimethylmorpholin-4-yl)ethyl,
2-(l-phenylethylamino)ethyl, 2-(3,3-
difluoropyrrolidin- 1-yl)ethyl,
2-(oxolan-2-ylmethylamino)ethyl, 2-(4-methylpiperazin-
1- yl)ethyl, 2-(3,5-dimethylpiperazin-l-yl)ethyl,
2-(cyclobutylamino)ethyl, 2-(N-methyl-N -
(oxolan-2-ylmethyl)amino)ethyl,
2-(2-methyl-l-piperidyl)ethyl, 2-(2-
methylpropylamino)ethyl,
2-(4-ethylpiperazin-l-yl)ethyl,
2-(l,4-oxazepan-4-yl)ethyl, 2-(2-
fluoroethylamino)ethyl,
2-[(3R)-3-fluoropyrrolidin-l-yl]ethyl,
2-(l-piperidyl)ethyl, 2-
(cyclopropylmethylamino)ethyl,
2-(norbornan-2-ylamino)ethyl, 2-[2-
(methoxymethyl)pyrrolidin- 1-yl] ethyl,
[2-[(lS,4S)-3-oxa-6-azabicyclo[2.2.1]hept-6- yl]ethyl,
2-(2-propan-2-yloxyethylamino)ethyl,
2-[(l-methylcyclopropyl)amino]ethyl, 2- methoxyethyl,
2-hydroxyethyl, 2-(2-methoxyethoxy)ethyl, 2-(2-
dimethylaminoethoxy)ethyl, pyrrolidin-3-yl, methyl,
pyrrolidin-3-yl,
(3S)-pyrrolidin-3-yl,(3R)-pyrrolidin-3-yl,
2-(isopropylamino)ethyl, 3-(isopropylamino)propyl, 3-
(diethylamino)propyl,
3-(cyclopropylmethylamino)propyl,
3-(piperazin-l-yl)propyl, 2- (azetidin-l-yl)ethyl,
3-(azetidin-l-yl)propyl, 2-(propan-2-ylamino)ethyl,
3-(propan-2- ylamino)propyl, 2-piperazin-l-ylethyl,
3-(4-methylpiperazin-l-yl)propyl, 2-(2-
methoxyethylamino)ethyl, 3-(2-methoxyethylamino)propyl
or l-methyl-4 piperidinyl, 2- (carbamoylmethoxy)ethyl,
2-(2-hydroxyethoxy)ethyl, 2-(2-carboxyethoxy)ethyl,
ethenyl, 3-piperidyl, l-(propan-2-yl)-3-piperidyl,
l-ethyl-3-piperidyl, l-(cyclopropylmethyl)-3-
piperidyl, l-(cyclopropylmethyl)pyrrolidin-3-yl,
3-morpholin-4-ylpropyl, 3-chloropropyl, 3-pyrrolidin-
1-ylpropyl, 3-(1,1-dioxo- 1,4-thiazinan-4-yl)propyl,
3- (cyclopropylmethylamino)propyl,
3-(l-piperidyl)propyl, 3-diethylaminopropyl, 3-(3,3-
difluoropyrrolidin- 1-yl)propyl, [(2R)-
1-(cyclopropylmethyl)pyrrolidin-2-yl]methyl, 3-(3 -
fluoropyrrolidin-l-yl)propyl,
3-(4,4-difluoro-l-piperidyl)propyl, 3-(2-
hydroxyethylamino)propyl, 3-(3-hydroxypyrrolidin-
1-yl)propyl, 1-propan-2-ylpyrrolidin- 3-yl,
l-ethylpyrrolidin-3-yl,
(2R)-l-ethylpyrrolidin-2-yl]methyl,
[(2R)-pyrrolidin-2- yl]methyl, l-methyl-3-piperidyl,
l-methylpyrrolidin-3-yl,
[(2R)-l-propan-2-ylpyrrolidin- 2-yl]methyl,
[(2R)-l-methylpyrrolidin-2-yl]methyl,
l-ethyl-4-piperidyl, l-(propan-2-yl)- 4-piperidyl,
l-(cyclopropylmethyl)azetidin-3-yl, 4-piperidyl,
pyrid-2-ylmethyl, 1- (cyclopropylmethyl)-4-piperidyl,
azetidin-3-yl,l-ethylazetidin-3-yl,
l-propan-2-ylazetidin- 3-yl, pyrid-3-ylmethyl,
5-methyl- l,2-oxazol-3-yl)methyl,
lH-imidazol-2-ylmethyl, 2- (pyrid-2-yl)ethyl,
2-methyl-l,3-thiazol-4-yl)methyl, 3-methoxypropyl,
3-imidazol-lylpropyl,
3-[(3S,5R)-3,5-dimethylpiperazin-l-yl]propyl,
3-(4-ethylpiperazin-l-yl)propyl, 3-(4-acetylpiperazin-
1-yl)propyl, 3-(4-propan-2-ylpiperazin- 1-yl)propyl,
3-[4-(2- methoxyethyl)piperazin- 1-yl]propyl,
3-(4-dimethylamino- 1-piperidyl)propyl, 3-
dimethylaminopropyl, 3-(2-methoxyethylamino)propyl,
3-(4-dimethylamino- 1- piperidyl)propyl,
3-dimethylaminopropyl, 3-(2-methoxyethylamino)propyl,
3-(4-methyl- 1,4-diazepan- 1-yl)propyl,
3-(4-tt-butoxycarbonylpiperazinl -yl)propyl, 3-[4-(2- 



cyanoethyl)piperazin- 1-yljpropyl,
3-(4-methylsulfonylpiperazin- 1-yl)propyl,
3-(tertbutyloxycarbonylamino) cyclobut-l-yl,
3-aminocyclobutyl, 3-methylaminocyclobutyl, 3-
dimethylaminocyclobutyl, l-(-ter
-butoxycarbonyl)piperidin-4-ylmethyl ,
2-(\-(-tertbutoxycarbonyl) piperidin-l-yl)ethyl,
4-piperidylmethyl, 2-(4-piperidyl)ethyl, 3-(2-
methoxyethylamino)cyclobutyl or
3-acetamidocyclobutyl.In a fifth group of compounds of
formula I or of formula IA, R3 represents 2-
morpholin-4-ylethyl, 2-(2-methoxyethylamino)ethyl,
2-(dimethylamino)ethyl, 2- methylaminoethyl,
2-(3-hydroxypyrrolidin-l-yl)ethyl,
2-(pyrrolidin-l-yl)ethyl, 2- (diethylamino)ethyl, 2-(
N-(2-methoxyethyl) -N - methyl)amino)ethyl, 2-[( N-2-
hydroxyethyl-N - methyl)amino]ethyl,
2-(butan-2-ylamino)ethyl, 2-(azetidin-l-yl)ethyl, 2-
(2-hydroxyethylamino)ethyl, 2-(N-ethyl-N -
(2-methoxyethyl)amino)ethyl, 2-[(3S)-3-
fiuoropyrrolidin-1 -yl] ethyl,
2-(cyclopentylamino)ethyl, 2-(2,5-dimethylpyrrolidin-
1- yl)ethyl, 2-(2,6-dimethylmorpholin-4-yl)ethyl,
2-(l-phenylethylamino)ethyl, 2-(3,3-
difluoropyrrolidin- 1-yl)ethyl,
2-(oxolan-2-ylmethylamino)ethyl, 2-(4-methylpiperazin-
1- yl)ethyl, 2-(3,5-dimethylpiperazin-l-yl)ethyl,
2-(cyclobutylamino)ethyl, 2-(N-methyl-N -
(oxolan-2-ylmethyl)amino)ethyl, 2-(2-methyl-
1-piperidyl)ethyl, 2-(2- methylpropylamino)ethyl,
2-(4-ethylpiperazin-l-yl)ethyl,
2-(l,4-oxazepan-4-yl)ethyl, 2-(2-
fiuoroethylamino)ethyl,
2-[(3R)-3-fluoropyrrolidin-l-yl]ethyl,
2-(l-piperidyl)ethyl, 2-
(cyclopropylmethylamino)ethyl,
2-(norbornan-2-ylamino)ethyl, 2-[2-
(methoxymethyl)pyrrolidin-l-yl] ethyl,
[2-[(lS,4S)-3-oxa-6-azabicyclo[2.2.1]hept-6- yl]ethyl,
2-(2-propan-2-yloxyethylamino)ethyl,
2-[(l-methylcyclopropyl)amino]ethyl, 2- methoxyethyl,
2-hydroxyethyl, 2-(2-methoxyethoxy)ethyl, 2-(2-
dimethylaminoethoxy)ethyl, pyrrolidin-3-yl. In a sixth
group of compounds of formula I or of formula IA, R3
represents methyl, pyrrolidin-3-yl,
(3S)-pyrrolidin-3-yl, (3R)-pyrrolidin-3-yl,
2-(isopropylamino)ethyl, 3- (isopropylamino)propyl,
3-(diethylamino)propyl,
3-(cyclopropylmethylamino)propyl, 3-
(piperazin-l-yl)propyl, 2-(azetidin-l-yl)ethyl,
3-(azetidin-l-yl)propyl, 2-(propan-2- ylamino)ethyl,
3-(propan-2-ylamino)propyl, 2-piperazin-l-ylethyl,
3-(4-methylpiperazinl- yl)propyl,
2-(2-methoxyethylamino)ethyl,
3-(2-methoxyethylamino)propyl or 1-methyl- 4
piperidinyl. In a seventh group of compounds of
formula I or of formula IA, R3 represents 2-
(carbamoylmethoxy)ethyl, 2-(2-hydroxyethoxy)ethyl,
2-(2-carboxyethoxy)ethyl, ethenyl, 3-piperidyl,
l-(propan-2-yl)-3-piperidyl, l-ethyl-3-piperidyl,
l-(cyclopropylmethyl)-3- piperidyl,
l-(cyclopropylmethyl)pyrrolidin-3-yl,
3-morpholin-4-ylpropyl, 3-chloropropyl,
3-pyrrolidin-l-ylpropyl,
3-(l,l-dioxo-l,4-thiazinan-4-yl)propyl, 3-
(cyclopropylmethylamino)propyl, 3-(l-piperidyl)propyl,
3-diethylaminopropyl, 3-(3,3- difluoropyrrolidin-
1-yl)propyl, [(2R)-
1-(cyclopropylmethyl)pyrrolidin-2-yl]methyl, 3-(3
-fluoropyrrolidin-l-yl)propyl,
3-(4,4-difluoro-l-piperidyl)propyl, 3-(2-
hydroxyethylamino)propyl, 3-(3-hydroxypyrrolidin-
1-yl)propyl, 1-propan-2-ylpyrrolidin- 3-yl,
l-ethylpyrrolidin-3-yl,
(2R)-l-ethylpyrrolidin-2-yl]methyl,
[(2R)-pyrrolidin-2- yljmethyl, l-methyl-3-piperidyl,
l-methylpyrrolidin-3-yl,
[(2R)-l-propan-2-ylpyrrolidin- 2-yl]methyl,
[(2R)-l-methylpyrrolidin-2-yl]methyl,
l-ethyl-4-piperidyl, l-(propan-2-yl)- 4-piperidyl,
l-(cyclopropylmethyl)azetidin-3-yl, 4-piperidyl,
pyrid-2-ylmethyl, 1- (cyclopropylmethyl)-4-piperidyl,
azetidin-3-yl,l-ethylazetidin-3-yl,
l-propan-2-ylazetidin- 3-yl, pyrid-3-ylmethyl,
5-methyl- l,2-oxazol-3-yl)methyl,
lH-imidazol-2-ylmethyl, 2- (pyrid-2-yl)ethyl,
2-methyl-l,3-thiazol-4-yl)methyl, 3-methoxypropyl,
3-imidazol-lylpropyl,
3-[(3S,5R)-3,5-dimethylpiperazin-l-yl]propyl,
3-(4-ethylpiperazin-l-yl)propyl, 3-(4-acetylpiperazin-
1-yl)propyl, 3-(4-propan-2-ylpiperazin- 1-yl)propyl,
3-[4-(2- methoxyethyl)piperazin- 1-yljpropyl,
3-(4-dimethy lamino- 1-piperidyl)propyl, 3-
dimethylaminopropyl, 3-(2-methoxyethylamino)propyl,
3-(4-dimethylamino- 1- piperidyl)propyl,
3-dimethylaminopropyl, 3-(2-methoxyethylamino)propyl,
3-(4-methyll, 4-diazepan-l-yl)propyl,
3-(4-tt-butoxycarbonylpiperazinl-yl)propyl, 3-[4-(2-
cyanoethyl)piperazin- 1-yl]propyl,
3-(4-methylsulfonylpiperazin- 1-yl)propyl,
3-(tertbutyloxycarbonylamino) cyclobut-l-yl,
3-aminocyclobutyl, 3-methylaminocyclobutyl, 3-
dimethylaminocyclobutyl, l-(-ter
-butoxycarbonyl)piperidin-4-ylmethyl ,
2-(\-(-tertbutoxycarbonyl) piperidin-l-yl)ethyl,
4-piperidylmethyl, 2-(4-piperidyl)ethyl, 3-(2-
methoxyethylamino)cyclobutyl or 3-acetamidocyclobutyl.
In a eighth group of compounds of formula I, m is 0,1
or 2 and R4 represents chloro, fluoro, methyl,
methoxy, methylsulfonyl, morpholino, pyrazol-1-yl,
piperidino, 2,5-dimethylpyrrol-l-yl, nitro or
3-methylpyrazoly-yl. In a ninth group of compounds of
formula I or formula IA, R2 represents H, ethyl,
ethoxy , 1-acetylpyrrolidin-3 -yloxy ,
(1-isopropylpiperidin-3 -yl)methoxy , 3-
(dimethylamino)pyrrolidin-l-yl, ( R )-
3-(dimethylamino)pyrrolidin-l-yl , (S)-3-
(dimethylamino)pyrrolidin- 1-yl,
4-tert-butoxycarbonylpiperazin- 1-yl, 4-
(dimethylamino)piperidin- 1-yl, 3,5-dimethyl-
1H-pyrazol- 1-yl, 3-(diethylamino)pyrrolidin- 1-yl,
1H-pyrazol- 1-yl,
l-tert-butoxycarbonylpiperidin-4-yloxy,
l-methylpiperidin-4-yloxy, morpholino,
3-(dimethylamino)pyridin-2-yl,
l-tert-butoxycarbonylpyrrolidin-3 -yloxy, pyrrolidin-3
-yloxy, l-methylpyrrolidin-3 -yloxy,
6-(dimethylamino)pyridin-2-yl,
1-tertbutoxycarbonylazetidin-3-yloxy,
azetidin-3-yloxy, l-methylazetidin-3-yloxy,
5-methyllH- pyrazol-1-yl, (dimethylamino)methyl or
iodo. In a tenth group of compounds of formula I or
formula IA, R represents ethyl, ethoxy,
l-acetylpyrrolidin-3-yloxy,
(l-isopropylpiperidin-3-yl)methoxy, 3-
(dimethylamino)pyrrolidin-l-yl, ( R )-
3-(dimethylamino)pyrrolidin-l-yl , (S)-3-
(dimethylamino)pyrrolidin- 1-yl,
4-tert-butoxycarbonylpiperazin- 1-yl, 4-
(dimethylamino)piperidin- 1-yl, 3,5-dimethyl-
1H-pyrazol- 1-yl, 3-(diethylamino)pyrrolidin- 1-yl,
1H-pyrazol- 1-yl,
l-tert-butoxycarbonylpiperidin-4-yloxy,
l-methylpiperidin-4-yloxy, morpholino,
3-(dimethylamino)pyridin-2-yl,
1-tert-butoxycarbonylpyrrolidin-3-yloxy,
pyrrolidin-3-yloxy, l-methylpyrrolidin-3-yloxy,
6-(dimethylamino)pyridin-2-yl,
1-tertbutoxycarbonylazetidin- 3-yloxy,
azetidin-3-yloxy, l-methylazetidin-3-yloxy, 5-methyl-
1H-pyrazol- 1-yl, (dimethylamino)methyl or iodo. In an
eleventh group of compounds of formula I or formula
IA, R3 represents amino, methylamino, dimethylamino,
isopropylamino, 2-hydroxyethylamino, 1-
(isopropylamino)-2-methylpropan-2-yl,
3-(4-methylpiperazin- 1-yl)propyl, 3-(4-
methylpiperazin- 1-yl)propyl, 3-(4-methyl-
1,4-diazepan- 1-yl)propyl, 2-methyl- 1- (pyrrolidin-
1-yl)propan-2-yl, 1-methylpiperidin-4-yl,
1-tert-butoxycarbonylpiperidin-4-yl or piperidin-4-yl.
In a twelfth group of compounds of formula I, m is 1
and R4 represents 4-chloro, 4-methoxy, 4-ethoxy,
4-isopropoxy, 4-methyl, 3-(I H-pyrazol- 1-yl) or
4-fiuoro. In a thirteenth group of compounds of
formula I, m is 0 or 1 and R4 represents 4-chloro, 4-
methoxy, 4-ethoxy, 4-isopropoxy, 4-methyl, 3-(I
H-pyrazol- 1-yl) or 4-fluoro. 



In another aspect the present invention provides a
compound of formula I as represented by formula IB or
a pharmaceutically acceptable salt thereof in which R1
represents halo;R2 represents a Ci-4alkyl group, a
Ci-4alkoxy group a C2-4alkynyl group, morpholino,
pyrazolyl optionally substituted by a Ci-4alkyl group
or pyrrolidino optionally substituted by a group NR5R6
in which R5 and R6 independently represent H or a
group; R3 represents a Ci-4alkyl group or a
group-(CH2)q-NRfRg in which q is 2 or 3 and the
alkylene chain is optionally substituted by one or two
C^alkyl groups and Rf and Rg together with the
nitrogen atom to which they are attached represent
pyrrolidino or piperazino optionally substituted by a
Ci-4alkyl group or R3 represents piperdinyl optionally
substituted by one or two groups; and R4 represents H
, fluoro or a Ci-3alkoxy group. Particularly in
compounds of formula IB R1 is chloro. Particularly in
compounds of formula IB R4 is H, fluoro or methoxy.
"Pharmaceutically acceptable salt", where such salts
are possible, includes both pharmaceutically
acceptable acid and base addition salts. A suitable
pharmaceutically acceptable salt of a compound of
formula I is, for example, an acid-addition salt of a
compound of formula I which is sufficiently basic, for
example an acid-addition salt with an inorganic or
organic acid such as hydrochloric, hydrobromic,
sulphuric, trifluoroacetic, citric or maleic acid; or,
for example a base-addition salt of a compound of
formula I which is sufficiently acidic, for example an
alkali or alkaline earth metal salt such as a sodium,
calcium or magnesium salt, or an ammonium salt, or a
salt with an organic base such as methylamine,
dimethylamine, trimethylamine, piperidine, morpholine
or tris-(2-hydroxyethyl)amine. Such salts may be
prepared by methods known to those skilled in the art.
Throughout the specification and the appended claims,
a given chemical formula or name shall encompass all
stereoisomers including optical isomers and racemates
thereof as well as mixtures in different proportions
of the separate enantiomers, where such stereoisomers
and enantiomers exist, as well as pharmaceutically
acceptable salts thereof and solvates thereof such as
for instance hydrates including solvates of the free
compounds or solvates of a salt of the compound.
Enantiomers may be isolated by separation of a
racemate for example by resolution or chiral HPLC.
Diastereomers may be isolated by separation of
diastereomeric mixtures for instance by fractional
crystallisation, HPLC or flash chromatography.
Alternatively the stereoisomers may be made by chiral
synthesis from chiral starting materials under
conditions that will not cause racemisation
orepimerisation, or by derivatisation, with a chiral
reagent. All stereoisomers are included within the
scope of the invention. All tautomers, where possible,
are included within the scope of the invention. The
present invention also encompasses compounds
containing one or more isotopes for example 14C, 1 1C
or 19F and their use as isotopically labelled
compounds for pharmacological and metabolic studies.
Compounds of Formula (I) may form salts which are
within the ambit of the invention.
Pharmaceutically-acceptable salts are preferred
although other salts may be useful in, for example,
isolating or purifying compounds. In another aspect,
the invention relates to compounds of formula (I) as
hereinabove defined or to a pharmaceuticallyacceptable
salt. In another aspect, the invention relates to
compounds of formula (I) as hereinabove defined or to
a pro-drug thereof. Suitable examples of pro-drugs of
compounds of formula (I) are in-vivo hydrolysable
esters of compounds of formula (I). Therefore in
another aspect, the invention relates to compounds of
formula (I) as hereinabove defined or to an in-vivo
hydrolysable ester thereof. In this specification the
generic term "alkyl" includes both straight-chain and
branched-chain alkyl groups. However references to
individual alkyl groups such as "propyl" are specific
for the straight chain version only and references to
individual branched-chain alkyl groups such as -butyl
are specific for the branched chain version only. An
analogous convention applies to other generic terms.
Examples of a group include methyl, ethyl, propyl,
isopropyl, butyl, tertbutyl, pentyl and hexyl;
examples of a Ci_6alkoxy group include methoxy,
ethoxy, propoxy, isopropoxy and tert-butoxy; examples
of a C3-iocycloalkyl group include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, norbornanyl and
adamantyl, and also include bicyclic, bridged or spiro
groups examples of halo include fiuoro, chloro, bromo
and iodo; examples of hydroxy include hydroxymethyl,
1-hydroxyethyl, 2- hydroxyethyl, 2-hydroxypropyl,
3-hydroxypropyl, 1-hydroxyisopropyl and 4-
hydroxybutyl; examples of include methoxymethyl,
ethoxymethyl, tert-butoxymethyl, 2-methoxyethyl,
2-ethoxyethyl, methoxypropyl, 2-methoxypropyl and
methoxybutyl; examples of d - alkylamino include
methylamino, ethylamino, propylamino, isopropylamino,
butylamino and tert-butylamino; examples of di
(Ci-6alkyl)amino include dimethylamino,
methyl(ethyl)amino, diethylamino, dipropylamino,
di-isopropylamino and dibutylamino. The term "a carbon
linked saturated or partially saturated 4 to 10
membered heterocyclic group containing containing one
or more N, S or O, wherein the S may be in its
oxidised form of SO or SO , which is optionally fused
to a benzene ring or a heteroaryl ring " includes
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
2,3-dihydro-l,3-thiazolyl, 1,3-thiazolidinyl,
1,3-oxazolidinyl, oxepanyl, oxolanyl, azetidinyl,
pyrrolinyl, pyrrolidinyl, morpholinyl, thiamorpholinyl
(perhydro-l,4-thiazinyl),
(8-oxa-3-azabicyclo[3.2.1]octyl),
(7-oxa-3-azabicyclo[3.1.1]heptyl),
3-oxa-6-azabicyclo[2.2.1]hept-6-yl, perhydroazepinyl,
perhydrooxazepinyl, tetrahydro-l,4-thiazinyl,
1-oxotetrahydrothienyl, 1,1-dioxotetrahydro-
1,4-thiazinyl, piperidinyl, homopiperidinyl,
piperazinyl, homopiperazinyl, dihydropyridinyl,
tetrahydropyridinyl,
dihydropyrimidinyl,tetrahydropyrimidinyl, or
tetrahydroquinolyl each of which may be optionally
substituted as previously described. When two
substituents on an amine together with the nitrogen
atom to which they are attached represent a saturated
or partially unsaturated 3 to 10 membered heterocyclic
ring optionally containing an additional oxygen,
sulphur, SO, SO or nitrogen (and/or optionally fused
to a benzene ring ) then this group also includes
bicyclic, bridged or spiro groups for example
azetidino, pyrrolidino, morpholino, piperidino,
imidazolidinyl, imidazolinyl, piperazino,
thiamorpholino (perhydro-l,4-thiazinyl),
homopiperazino, perhydroazepino, perhydrooxazepino,
(2,3-dihydro-l,3-thiazolyl, 1,3-thiazolidinyl, 1,3-
oxazolidinyl, oxepanyl , oxazepanyl,
dihydropyrimidinyl, tetrahydropyrimidinyl,
homopiperidinyl and 3-oxa-6-azabicyclo[2.2.1]heptyl
each of which is optionally substituted as previously
described. 



The term a five or six membered heteroaryl ring
includes aromatic 5- or 6- membered monocyclic ring
with up to five ring heteroatoms selected from oxygen,
nitrogen and sulfur, which may, unless otherwise
specified be carbon or nitrogen linked. The term "five
or six membered heteroaryl ring" includes pyrrolyl,
thienyl, furyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl,
1,3,4- oxadiazolyl, 1,2,4-oxadiazolyl, triazolyl,
furazanyl, tetrazolyl, pyridyl, pyrimidyl, pyrazinyl,
pyridazinyl and 1,3,5-triazinyl. In one embodiment of
the invention are provided compounds of formula (I),
in an alternative embodiment are provided
pharmaceutically-acceptable salts of compounds
offormula (I), in a further alternative embodiment are
provided in-vivo hydrolysable esters of compounds of
formula (I), and in a further alternative embodiment
are provided pharmaceutically-acceptable salts of
in-vivo hydrolysable esters of compounds of formula
(I)- Specific compounds of the invention include one
or more of the following, that is any number of the
compounds below from 1 to 270 inclusive in any
permutation:
2-chloro-N-[[6-(2-morpholin-4-ylethylsulfonyl)benzothi
azol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-methoxyethylamino)ethylsulfonyl]b
enzothiazol-2-yl]carbamoyl]- benzamide;
2-chloro-N-[[6-(2-dimethylaminoethylsulfonyl)benzothia
zol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-methylaminoethylsulfonyl)benzothiazo
l-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(3-hydroxypyrrolidin-l-yl)ethylsulfo
nyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-pyrrolidin-l-ylethylsulfonyl)benzoth
iazol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-diethylaminoethylsulfonyl)benzothiaz
ol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-piperazin-l-ylethylsulfonyl)benzothi
azol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-methoxyethyl-methyl-amino)ethylsu
lfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(propan-2-ylamino)ethylsulfonyl]benz
othiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-hydroxyethyl-methyl-amino)ethylsu
lfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
N-[[6-[2-(butan-2-ylamino)ethylsulfonyl]benzothiazol-2
-yl]carbamoyl]-2-chlorobenzamide;
N-[[6-[2-(azetidin-l-yl)ethylsulfonyl]benzothiazol-2-y
l]carbamoyl]-2-chlorobenzamide;
2-chloro-N-[[6-[2-(2-hydroxyethylamino)ethylsulfonyl]b
enzothiazol-2-yl]carbamoyl]- benzamide;
2-chloro-N-[[6-[2-(ethyl-(2-methoxyethyl)amino)ethylsu
lfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-[(3S)-3-fluoropyrrolidin-l-yl]ethyls
ulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(cyclopentylamino)ethylsulfonyl]benz
othiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2,5-dimethylpyrrolidin-l-yl)ethylsu
lfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2,6-dimethylmorpholin-4-yl)ethylsul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(l-phenylethylamino)ethylsulfonyl]be
nzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(3,3-difluoropyrrolidin-l-yl)ethylsu
lfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(oxolan-2-ylmethylamino)ethylsulfony
l]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(4-methylpiperazin-l-yl)ethylsulfony
l]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(3,5-dimethylpiperazin-l-yl)ethylsul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(cyclobutylamino)ethylsulfonyl]benzo
thiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(methyl-(oxolan-2-ylmethyl)amino)eth
ylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-methyl-
l-piperidyl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-methylpropylamino)ethylsulfonyl]b
enzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(4-ethylpiperazin-
1-yl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(l,4-oxazepan-4-yl)ethylsulfonyl]ben
zothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-fluoroethylamino)ethylsulfonyl]be
nzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-[(3R)-3-fluoropyrrolidin-l-yl]ethyls
ulfonyl]benzothiazol-2- y1] carbamoyl]benzamide;
2-chloro-N-[[6-[2-(l-piperidyl)ethylsulfonyl]benzothia
zol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(cyclopropylmethylamino)ethylsulfony
l]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(norbornan-2-ylamino)ethylsulfonyl]b
enzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-[2-(methoxymethyl)pyrrolidin-l-yl]et
hylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-[(lS,4S)-3-oxa-6-azabicyclo[2.2.1]he
pt-6-yl]ethylsulfonyl]benzothiazol-
2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-propan-2-yloxyethylamino)ethylsul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-[(l-methylcyclopropyl)amino]ethylsul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-methoxyethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-hydroxyethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide;
2-chloro-N-[[6-[2-(2-methoxyethoxy)ethylsulfonyl]benzo
thiazol-2-yl]carbamoyl]- benzamide;
2-chloro-N-[[6-[2-(2-dimethylaminoethoxy)ethylsulfonyl
]benzothiazol-2- yl]carbamoyl]benzamide; 



2-chloro-N-[(6-pyrrolidin-3-ylsulfonylbenzothiazol-2-y
l)carbamoyl]benzamide;
2-chloro-5-(pyridin-2-yl)-N-(6-(methylsulfonyl)benzoth
iazol-2-ylcarbamoyl)benzamide;
2-chloro-5-(pyrazol-l-yl)-N-(6-(methylsulfonyl)benzoth
iazol-2-ylcarbamoyl)benzamide; 2-chloro-5-[
1,2,3]triazol- 1-yl
-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-(l-pyrrolidinyl)-N-(6-(methylsulfonyl)benzo
thiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-cyclopropyl-N-(6-(methylsulfonyl)benzothiaz
ol-2-ylcarbamoyl)benzamide;
2-chloro-5-(2,5-dihydro-pyrrol-l-yl)-N-(6-(methylsulfo
nyl)benzothiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-cyclopentyloxy-N-(6-(methylsulfonyl)benzoth
iazol-2-ylcarbamoyl)benzamide;
2-chloro-5-cyclopentyl-N-(6-(methylsulfonyl)benzothiaz
ol-2-ylcarbamoyl)benzamide;
2-chloro-5-ethoxy-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamo
yl)-5- morpholin-4-yl benzamide; 2-chloro-5-(5-methyl-
lH-pyrazol-l-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide; 2-chloro-5-(3-methyl-
lH-pyrazol-l-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamo
yl)-5-(pyrimidin-2-yl)benzamide;
4-chloro-3-(6-(methylsulfonyl)benzothiazol-2-ylcarbamo
ylcarbamoyl)phenyl methanesulfonate;
2-chloro-5-(4-methylpiperazin-
1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-(3-(dimethylamino)pyrrolidin-l-yl)-N-(6-(me
thylsulfonyl)benzothiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-ethynyl-N-(6-(methylsulfonyl)benzothiazol-2
-ylcarbamoyl)benzamide; 2-chloro-5-
pyrrolidin-1-ylmethyl
-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-(2-(dimethylamino)ethoxy)-N-(6-(methylsulfo
nyl)benzothiazol-2- ylcarbamoyl)benzamide;
2,5-chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carba
moyl]benzamide;
2-chloro-5-methyl-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-5-pyrrol-l-yl-benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamo
yl)-5 -(IH-1 ,2,4-triazol-1- yl)benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamo
yl)-5-(thiazol-5-yl)benzamide;
2-chloro-5-(lH-imidazol-l-yl)-N-(6-(methylsulfonyl)ben
zothiazol-2- ylcarbamoyl)benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamo
yl)-5-nitrobenzamide;
2-chloro-N-[[6-(3-diethylaminopropylsulfonyl)benzothia
zol-2-yl]carbamoyl]-5-pyrrol-lyl- benzamide;
2-chloro-N-[[6-[3-(cyclopropylmethylammo)propylsulfony
l]benzothiazol-2- yl]carbamoyl]-5-pyrrol-
1-yl-benzamide;
2-chloro-N-[[6-(3-piperazin-l-ylpropylsulfonyl)benzoth
iazol-2-yl]carbamoyl]-5-pyrrol-lyl- benzamide;
N-[[6-[3-(azetidin-l-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]-2-chloro-5-pyrrol-lyl- benzamide;
2-chloro-N-[[6-[3-(propan-2-ylamino)propylsulfonyl]ben
zothiazol-2-yl]carbamoyl]-5- pyrrol-1-yl-benzamide;
2-chloro-N-[[6-[3-(2-methoxyethylamino)propylsulfonyl]
benzothiazol-2-yl]carbamoyl]-5- pyrrol-1-yl-benzamide;
2-chloro-N-[[6-[(3S)-pyrrolidin-3-yl]sulfonylbenzothia
zol-2-yl]carbamoyl]-5-pyrrol-l-ylbenzamide;
2-chloro-N-[[6-[(3R)-pyrrolidin-3-yl]sulfonylbenzothia
zol-2-yl]carbamoyl]-5-pyrrol-l -ylbenzamide;
2-chloro-N-[[6-(2-piperazin-l-ylethylsulfonyl)benzothi
azol-2-yl]carbamoyl]-5-pyrrol-l -ylbenzamide;
2-chloro-N-[[6-[2-(2-methoxyethylamino)ethylsulfonyl]b
enzothiazol-2-yl]carbamoyl]-5- pyrrol-1-yl-benzamide;
N-[[6-[2-(azetidin-l-yl)ethylsulfonyl]benzothiazol-2-y
l]carbamoyl]-2-chloro-5-pyrrol-lyl- benzamide;
2-chloro-N-[[6-[2-(propan-2-ylamino)ethylsulfonyl]benz
othiazol-2-yl]carbamoyl]-5- pyrrol-1-yl-benzamide;
2-bromo-N-(6-(2-(isopropylamino)ethylsulfonyl)benzothi
azol-2-ylcarbamoyl)-5-(lHpyrrol- 1-yl)benzamide;
2-iodo-N-(6-(2-(isopropylamino)ethylsulfonyl)benzothia
zol-2-ylcarbamoyl)-5-(lH-pyrroll- yl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-
1-yl)propylsulfonyl)benzothiazol-2-ylcarbamoyl)-5- (
1H-pyrrol- 1-yl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5-
(pyridin-2-yl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5-
(pyrrolidin-l-yl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5- ( 1H-pyrazol-
1-yl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5- morpholinobenzamide;
2-chloro-5-(5-methyl- lH-pyrazol-1
-yl)-N-(6-(3-(4-methylpiperazin-lyl)
propylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-(3-methyl- lH-pyrazol-1
-yl)-N-(6-(3-(4-methylpiperazin-lyl)
propylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
4-chloro-3-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2- ylcarbamoylcarbamoyl)phenyl
methanesulfonate;
2-chloro-5-ethoxy-N-(6-(3-(4-methylpiperazin-l-yl)prop
ylsulfonyl)benzothiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-cyclopropyl-N-(6-(3-(4-methylpiperazin-l-yl
)propylsulfonyl)benzothiazol-2- ylcarbamoyl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5- (IH-1 ,2,4-triazol-
1-yl)benzamide; 2-chloro-N-(6-(3-(4-methylpiperazin-
1-yl)propylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-
(thiazol-5-yl)benzamide;
2-chloro-N-(6-(3-(diethylammo)propylsulfonyl)benzothia
zol-2-ylcarbamoyl)-5- morpholinobenzamide; 



2-chloro-N-(6-(3-(diethylamino)propylsulfonyl)benzothi
azol-2-ylcarbamoyl)-5-(lHpyrazol- l-yl)benzamide;
2-chloro-N-(6-(l-methylpiperidin-4-ylsulfonyl)benzothi
azol-2-ylcarbamoyl)-5- morpholinobenzamide;
2-chloro-N-(6-(l-methylpiperidin-4-ylsulfonyl)benzothi
azol-2-ylcarbamoyl)-5-(lHpyrazol- 1-yl)benzamide;
2,6-Dichloro-N-[(6-methylsulfonylbenzothiazol-2-yl)car
bamoyl]benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]benzamide;
2-Bromo-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoy
l]benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-nit
ro-benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-phe
nyl-benzamide;
2-Chloro-6-fluoro-N-[(6-methylsulfonylbenzothiazol-2-y
l)carbamoyl]benzamide;
2-Chloro-4-fluoro-N-[(6-methylsulfonylbenzothiazol-2-y
l)carbamoyl]benzamide;
2-Fluoro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]benzamide;
2-Chloro-3-fluoro-N-[(6-methylsulfonylbenzothiazol-2-y
l)carbamoyl]benzamide
2-Chloro-3,4-dimethoxy-N-[(6-methylsulfonylbenzothiazo
l-2-yl)carbamoyl]benzamide;
2,6-Difluoro-N-[(6-methylsulfonylbenzothiazol-2-yl)car
bamoyl]benzamide;
2-Chloro-4-methylsulfonyl-N-[(6-methylsulfonylbenzothi
azol-2-yl)carbamoyl]benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-4-morpholin-4-ylbenzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-4-pyrazol-l-yl-benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-4-pyrrolidin-l-yl-benzamide;
2-Iodo-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl
]benzamide; 2-Chloro-4-(2,5-dimethylpyrrol-
1-yl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide;
N-[[6-[2-(Carbamoylmethoxy)ethylsulfonyl]benzothiazol-
2-yl]carbamoyl]-2-chlorobenzamide;
2-Chloro-N-[[6-[2-(2-hydroxyethoxy)ethylsulfonyl]benzo
thiazol-2- yl]carbamoyl]benzamide;
2-[2-[2-[(2-Chlorobenzoyl)carbamoylamino]benzothiazol-
6-yl]sulfonylethoxy]acetic acid;
2-(4-Fluorophenyl)-4-methoxy-N-[(6-methylsulfonylbenzo
thiazol-2- yl)carbamoyl]benzamide;
2-(4-Methoxyphenyl)-N-[(6-methylsulfonylbenzothiazol-2
-yl)carbamoyl]benzamide;
2-(2-Fluorophenyl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide;
2-(4-Fluorophenyl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-phe
noxy-benzamide;
2-Methyl-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]benzamide;
2-Chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbam
oyl]benzamide;
2-Ethylsulfanyl-N-[(6-methylsulfonylbenzothiazol-2-yl)
carbamoyl]benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-(ph
enoxymethyl)benzamide;
2-Methylsulfanyl-N-[(6-methylsulfonylbenzothiazol-2-yl
)carbamoyl]benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-phe
nylsulfanyl-benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-pyr
rol-l-yl-benzamide;
2-Ethylsulfonyl-N-[(6-methylsulfonylbenzothiazol-2-yl)
carbamoyl]benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-pro
pan-2-yl-benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-(tr
ifluoromethylsulfonyloxy)- benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-5-sulfamoyl-benzamide;
2-Chloro-N-[[6-(3-piperidylsulfonyl)benzothiazol-2-yl]
carbamoyl]benzamide;
2-Chloro-N-[[6-[(l-propan-2-yl-3-piperidyl)sulfonyl]be
nzothiazol-2- yl]carbamoyl]benzamide;
2-Ethyl-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoy
l]benzamide;
2-Chloro-N-[[6-[(l-ethyl-3-piperidyl)sulfonyl]benzothi
azol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[[l-(cyclopropylmethyl)-3-piperidyl]sul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[l-(cyclopropylmethyl)pyrrolidin-3-yl]s
ulfonylbenzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(propan-2-ylamino)propylsulfonyl]ben
zothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-morpholin-4-ylpropylsulfonyl)benzoth
iazol-2-yl]carbamoyl]benzamide;
N-[[6-[3-(Azetidin-l-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]-2-chloro-benzamide;
2-Chloro-N-[[6-(3-chloropropylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-pyrrolidin-l-ylpropylsulfonyl)benzot
hiazol-2-yl]carbamoyl]benzamide; 2-Chloro-N-[[6-[3-(l
,1-dioxo-
1,4-thiazinan-4-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(cyclopropylmethylamino)propylsulfon
yl]benzothiazol-2- y1] carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(l-piperidyl)propylsulfonyl]benzothi
azol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-diethylaminopropylsulfonyl)benzothia
zol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(3,3-difluoropyrrolidin-l-yl)propyls
ulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-methylpiperazin-l-yl)propylsulfon
yl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[[(2R)-l-(cyclopropylmethyl)pyrrolidin-
2-yl]methylsulfonyl]benzothiazol-
2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(3-fluoropyrrolidin-l-yl)propylsulfo
nyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4,4-difluoro-l-piperidyl)propylsulf
onyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(2-hydroxyethylamino)propylsulfonyl]
benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(3-hydroxypyrrolidin-
1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
5-Bromo-2-chloro-N-[(6-methylsulfonylbenzothiazol-2-yl
)carbamoyl]benzamide;
2-Chloro-N-[[6-(l-propan-2-ylpyrrolidin-3-yl)sulfonylb
enzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(l-ethylpyrrolidin-3-yl)sulfonylbenzoth
iazol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[[(2R)-l-ethylpyrrolidin-2-yl]methylsul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[[(2R)-pyrrolidin-2-yl]methylsulfonyl]b
enzothiazol-2- y1] carbamoyl]benzamide;
2-Chloro-N-[[6-[(l-methyl-3-piperidyl)sulfonyl]benzoth
iazol-2-yl]carbamoyl]benzamide; 



2-Chloro-N-[[6-(l-methylpyrrolidin-3-yl)sulfonylbenzot
hiazol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[[(2R)-l-propan-2-ylpyrrolidin-2-yl]met
hylsulfonyl]benzothiazol-2- y1] carbamoyl]benzamide;
2-Chloro-N-[[6-[[(2R)-l-methylpyrrolidin-2-yl]methylsu
lfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-(tr
ifluoromethyl)benzamide;
2-Chloro-N-[[6-[(3S)-pyrrolidin-3-yl]sulfonylbenzothia
zol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[(3R)-pyrrolidin-3-yl]sulfonylbenzothia
zol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[(l-ethyl-4-piperidyl)sulfonyl]benzothi
azol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[(l-propan-2-yl-4-piperidyl)sulfonyl]be
nzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[l-(cyclopropylmethyl)azetidin-3-yl]sul
fonylbenzothiazol-2- y1] carbamoyl]benzamide;
2-Chloro-N-[[6-(4-piperidylsulfonyl)benzothiazol-2-yl]
carbamoyl]benzamide;
2-Chloro-4,5-difluoro-N-[(6-methylsulfonylbenzothiazol
-2-yl)carbamoyl]benzamide;
2-Chloro-N-[[6-(pyridin-2-ylmethylsulfonyl)benzothiazo
l-2-yl]carbamoyl]benzamide;
2,4-Dichloro-N-[(6-methylsulfonylbenzothiazol-2-yl)car
bamoyl]benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-4-nitro-benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamo
yl]-5- (trifluoromethyl)benzamide;
2-Chloro-N-[[6-[[l-(cyclopropylmethyl)-4-piperidyl]sul
fonyl]benzothiazol-2- yl]carbamoyl]benzamide;
N-[[6-(Azetidin-3-ylsulfonyl)benzothiazol-2-yl]carbamo
yl]-2-chloro-benzamide;
2-Chloro-N-[[6-[(l-methyl-4-piperidyl)sulfonyl]benzoth
iazol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(l-ethylazetidin-3-yl)sulfonylbenzothia
zol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(l-propan-2-ylazetidin-3-yl)sulfonylben
zothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(pyridin-3-ylmethylsulfonyl)benzothiazo
l-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[(5-methyl-l,2-oxazol-3-yl)methylsulfon
yl]benzothiazol-2- y1] carbamoyl]benzamide;
2-Chloro-N-[[6-(lH-imidazol-2-ylmethylsulfonyl)benzoth
iazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(2-pyridin-2-ylethylsulfonyl)benzothiaz
ol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[(2-methyl-l,3-thiazol-4-yl)methylsulfo
nyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-methoxypropylsulfonyl)benzothiazol-2
-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-imidazol-l-ylpropylsulfonyl)benzothi
azol-2-yl]carbamoyl]benzamide;
2-Chloro-6-fluoro-3-methyl-N-[(6-methylsulfonylbenzoth
iazol-2- yl)carbamoyl]benzamide;
6-Chloro-2-fluoro-3-methyl-N-[(6-methylsulfonylbenzoth
iazol-2- yl)carbamoyl]benzamide;
2-Chloro-N-[[6-[3-[(3S,5R)-3,5-dimethylpiperazin-l-yl]
propylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-ethylpiperazin-l-yl)propylsulfony
l]benzothiazol-2- yl]carbamoyl]benzamide;
N-[[6-[3-(4-Acetylpiperazin-l-yl)propylsulfonyl]benzot
hiazol-2-yl]carbamoyl]-2-chlorobenzamide;
2-Chloro-N-[[6-[3-(4-propan-2-ylpiperazin-l-yl)propyls
ulfonyl]benzothiazol-2- y1] carbamoyl]benzamide;
2-Chloro-N-[[6-[3-[4-(2-methoxyethyl)piperazin-l-yl]pr
opylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-dimethylamino-l-piperidyl)propyls
ulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-dimethylaminopropylsulfonyl)benzothi
azol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(2-methoxyethylamino)propylsulfbnyl]
benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-methyl-l,4-diazepan-l-yl)propylsu
lfonyl]benzothiazol-2- y1] carbamoyl]benzamide;
tert-Butyl
4-[3-[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-
6- yl]sulfonylpropyl]piperazine- 1-carboxylate;
2-Chloro-N-[[6-(3-piperazin-l-ylpropylsulfonyl)benzoth
iazol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-[4-(2-cyanoethyl)piperazin-l-yl]prop
ylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-methylsulfonylpiperazin-
1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(3-methylpiperazin-l-yl)propylsulfon
yl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[4-(4-methylpiperazin-l-yl)butylsulfony
l]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(4-diethylaminobutylsulfonyl)benzothiaz
ol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-methylpiperazin-l-yl)propylsulfon
yl]benzothiazol-2-yl]carbamoyl]- 4-(3-methylpyrazol-
1-yl)benzamide; tert-Butyl
N-[3-[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-
6- yl]sulfonylcyclobutyl]carbamate;
N-[[6-(3-Aminocyclobutyl)sulfonylbenzothiazol-2-yl]car
bamoyl]-2-chloro-benzamide;
2-Chloro-N-[[6-(3-methylaminocyclobutyl)sulfonylbenzot
hiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-dimethylaminocyclobutyl)sulfonylbenz
othiazol-2- yl]carbamoyl]benzamide; tert-Butyl
4-[[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-6-
yl]sulfonylmethyl]piperidine- 1-carboxylate;tert-Butyl
4-[2-[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-
6- yl]sulfonylethyl]piperidine- 1-carboxylate;
2-Chloro-N-[[6-(4-piperidylmethylsulfonyl)benzothiazol
-2-yl]carbamoyl]benzamide;
2-Chloro-5-ethynyl-N-[[6-[3-(4-methylpiperazin-l-yl)pr
opylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[2-(4-piperidyl)ethylsulfonyl]benzothia
zol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(2-methoxyethylamino)cyclobutyl]sulf
onylbenzothiazol-2- y1] carbamoyl]benzamide;
N-[[6-(3-Acetamidocyclobutyl)sulfonylbenzothiazol-2-yl
]carbamoyl]-2-chloro-benzamide;
2-chloro-N-[[6-(isopropylsulfamoyl)-l,3-benzothiazol-2
-yl]carbamoyl]benzamide; 



2-chloro-N-(6-(l-(isopropylamino)-2-methylpropan-2-yls
ulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-ethyl-N-(6-(3-(4-methylpiperazin-l-yl)propy
lsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
5-(l-acetylpyrrolidin-3-yloxy)-2-chloro-N-(6-(methylsu
lfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
(S)-2-chloro-5-((l-isopropylpiperidin-3-yl)methoxy)-N-
(6-(methylsulfonyl)benzo[d]-
thiazol-2-ylcarbamoyl)benzamide;
2-chloro-N-[(6-sulfamoyl-l,3-benzothiazol-2-yl)carbamo
yl]benzamide; 2-chloro-N-[[6-(methylsulfamoyl)-
1,3-benzothiazol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-hydroxyethylsulfamoyl)-l,3-benzothia
zol-2-yl]carbamoyl]benzamide;
2-chloro-N-[[6-(dimethylsulfamoyl)-l,3-benzothiazol-2-
yl]carbamoyl]benzamide;
(R)-2-chloro-5-(3-(dimethylamino)pyrrolidin-l-yl)-N-(6
-(methylsulfonyl)benzo[d]thiazol-
2-ylcarbamoyl)benzamide; tert-butyl
4-(4-chloro-3-(6-(methylsulfonyl)benzo[d]thiazol-2-
ylcarbamoylcarbamoyl)phenyl)piperazine- 1-carboxylate;
(S)-2-chloro-5-(3-(dimethylamino)pyrrolidin-l-yl)-N-(6
-(methylsulfonyl)benzo[d]thiazol-
2-ylcarbamoyl)benzamide;
2-chloro-5-(4-(dimethylamino)piperidin-l-yl)-N-(6-(met
hylsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-(3,5-dimethyl-lH-pyrazol-l-yl)-N-(6-(3-(4-m
ethylpiperazin-lyl)
propylsulfonyl)benzo[d]thiazol-2-ylcarbamoyl)benzamide
;2-chloro-5-iodo-N-(6-(3-(4-methyl-l,4-diazepan-l-yl)p
ropylsulfonyl)benzo[d]thiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-(3-(diethylamino)pyrrolidin-l-yl)-N-(6-(met
hylsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-
1-yl)propylsulfonyl)benzo[d]thiazol-2-ylcarbamoyl)-
3-(1H-pyrazol-1-yl)benzamide;
2,4-dichloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsul
fonyl)benzo[d]thiazol-2- ylcarbamoyl)-5-(I H-pyrazol-
l-yl)benzamide;
2-chloro-4-methoxy-N-(6-(3-(4-methylpiperazin-l-yl)pro
pylsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)-5-(I
H-pyrazol- l-yl)benzamide; tert-butyl
4-(4-chloro-3-(6-(methylsulfonyl)benzo[d]thiazol-2-
ylcarbamoylcarbamoyl)phenoxy)piperidine-
1-carboxylate;
2-chloro-5-(l-methylpiperidin-4-yloxy)-N-(6-(methylsul
fonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-N-(6-(2-methyl- 1-(pyrrolidin-
1-yl)propan-2-ylsulfonyl)benzo[d]thiazol-2-
ylcarbamoyl)-5-morpholinobenzamide;
2-chloro-N-(6-(l-(isopropylamino)-2-methylpropan-2-yls
ulfonyl)benzo[d]thiazol-2-
ylcarbamoyl)-5-morpholinobenzamide;
2-chloro-5-(3-(dimethylamino)pyridin-2-yl)-N-(6-(methy
lsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
tert-butyl
3-(4-chloro-3-(6-(methylsulfonyl)benzo[d]thiazol-2-
ylcarbamoylcarbamoyl)phenoxy)pyrrolidine-
1-carboxylate;
2-chloro-N-(6-(methylsulfonyl)benzo[d]thiazol-2-ylcarb
amoyl)-5-(pyrrolidin-3- yloxy)benzamide;
2-chloro-5-(l-methylpyrrolidin-3-yloxy)-N-(6-(methylsu
lfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-(6-(dimethylamino)pyridin-2-yl)-N-(6-(methy
lsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
tert-butyl
3-(4-chloro-3-(6-(methylsulfonyl)benzo[d]thiazol-2-
ylcarbamoylcarbamoyl)phenoxy)azetidine- 1-carboxylate;
5-(azetidin-3-yloxy)-2-chloro-N-(6-(methylsulfonyl)ben
zo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-4-fluoro-N-(6-(l-methylpiperidin-4-ylsulfonyl
)benzo[d]thiazol-2-ylcarbamoyl)-5- ( 1H-pyrazol-
1-yl)benzamide;
2-chloro-4-methoxy-N-(6-(l-methylpiperidin-4-ylsulfony
l)benzo[d]thiazol-2-
ylcarbamoyl)-5-morpholinobenzamide;
2-chloro-5-ethoxy-4-methoxy-N-(6-(l-methylpiperidin-4-
ylsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-5-(l-methylazetidin-3-yloxy)-N-(6-(methylsulf
onyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2,4-dichloro-N-(6-(l-methylpiperidin-4-ylsulfonyl)benz
o[d]thiazol-2-ylcarbamoyl)-5- morpholinobenzamide;
2,4-dichloro-N-(6-(l-methylpiperidin-4-ylsulfonyl)benz
o[d]thiazol-2-ylcarbamoyl)-5-(lHpyrazol-
1-yl)benzamide;
2-chloro-4-methyl-N-(6-(l-methylpiperidin-4-ylsulfonyl
)benzo[d]thiazol-2-ylcarbamoyl)-
5-(1H-pyrazol-1-yl)benzamide;
2-chloro-4-ethoxy-N-(6-(l-methylpiperidin-4-ylsulfonyl
)benzo[d]thiazol-2-ylcarbamoyl)-
5-(1H-pyrazol-1-yl)benzamide; tert-butyl
4-(2-(3-(2-chloro-4-methoxy-5-(lH-pyrazol-l-yl)benzoyl
)ureido)benzo[d]- thiazol-6-ylsulfonyl)piperidine-
1-carboxylate;
2-chloro-4-methoxy-N-(6-(piperidin-4-ylsulfonyl)benzo[
d]thiazol-2-ylcarbamoyl)-5-(lHpyrazol- l-yl)benzamide;
2-chloro-4-methoxy-N-(6-(l-methylpiperidin-4-ylsulfony
l)benzo[d]thiazol-2- ylcarbamoyl)-5-(I H-pyrazol-
l-yl)benzamide;
2-chloro-4-methoxy-5-(5-methyl-lH-pyrazol-l-yl)-N-(6-(
l-methylpiperidin-4-
ylsulfonyl)benzo[d]thiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-((dimethylamino)methyl)-N-(6-(methylsulfony
l)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-4-isopropoxy-N-(6-(l-methylpiperidin-4-ylsulf
onyl)benzo[d]thiazol-2- ylcarbamoyl)-5-(I H-pyrazol-
l-yl)benzamide;
2-Chloro-5-(3-dimethylamino-l-piperidyl)-N-[(6-methyls
ulfonyl-l,3-benzothiazol-2- yl)carbamoyl]benzamide; or
2-Chloro-5-(3-dimethylaminocyclobutoxy)-N-[(6-methylsu
lfonyl-l,3-benzothiazol-2- yl)carbamoyl]benzamideor a
pharmaceutically acceptable salt thereof. In another
aspect the present invention provides a compound
selected from one of the following or any number from
2 to 11 of the following compounds:
2-Chloro-5-(3-(dimethylamino)pyrrolidin-l-yl)-N-(6-(me
thylsulfonyl)benzothiazol-2- 



ylcarbamoyl)benzamide;
2-Chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5- (pyrrolidin-
1-yl)benzamide;
2-Chloro-N-(6-(3-(4-methylpiperazin-l-yl)propylsulfony
l)benzothiazol-2-ylcarbamoyl)-5- morpholinobenzamide;
2-Chloro-5-(5-methyl-lH-pyrazol-l-yl)-N-(6-(3-(4-methy
lpiperazin-lyl)
propylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-Chloro-5-ethoxy-N-(6-(3-(4-methylpiperazin-l-yl)prop
ylsulfonyl)benzothiazol-2- ylcarbamoyl)benzamide;
2-Chloro-N-(6-(l-methylpiperidin-4-ylsulfonyl)benzothi
azol-2-ylcarbamoyl)-5- morpholinobenzamide;
2-Chloro-5-ethynyl-N-[[6-[3-(4-methylpiperazin-l-yl)pr
opylsulfonyl]benzothiazol-2- yl]carbamoyl]benzamide;
2-chloro-5-ethyl-N-(6-(3-(4-methylpiperazin-l-yl)propy
lsulfonyl)benzo[d]thiazol-2- ylcarbamoyl)benzamide;
2-chloro-N-(6-(2-methyl- 1-(pyrrolidin-
1-yl)propan-2-ylsulfonyl)benzo[d]thiazol-2-
ylcarbamoyl)-5-morpholinobenzamide;
2-chloro-4-fluoro-N-(6-(l-methylpiperidin-4-ylsulfonyl
)benzo[d]thiazol-2-ylcarbamoyl)-5- (1H-pyrazol-
1-yl)benzamide;
2-chloro-4-methoxy-N-(6-(l-methylpiperidin-4-ylsulfony
l)benzo[d]thiazol-2-
ylcarbamoyl)-5-morpholinobenzamide; or a
pharmaceutically acceptable salt thereof. Methods of
preparation A compound of the invention, or a salt
thereof, may be prepared by any process known to be
applicable to the preparation of such compounds or
structurally related compounds. Functional groups may
be protected and deprotected using conventional
methods. For examples of protecting groups such as
amino and carboxylic acid protecting groups (as well
as means of formation and eventual deprotection), see
T.W. Greene andP.G.M. Wuts, "Protective Groups in
Organic Synthesis", Second Edition, John Wiley & Sons,
New York, 1991. Processes for the synthesis of
compounds of formula (I) are provided as a further
feature of the invention. Thus, according to a further
aspect of the invention there is provided a process
for the preparation of a compound of formula (I).
Compounds of formula (I) may be prepared by: a)
reacting a benzamide of formula (II): (H) in which R1,
R2, R4 and m are as previously defined with an amine
of formula (III) in which R is as previously defined
in the presence of oxalyl chloride, optionally in the
presence of an inert solvent, for example THF,
optionally in the presence of abase, for example
DIPEA, optionally in the presence of a Lewis acid, for
example trimethylaluminium, at a temperature in the
range of 80 - 150 0C to give a compound of formula
(I); or b) reacting a compound of formula (IV):in
which R1, R3, R4 and m are as previously defined with
an amine, optionally in the presence of an inert
solvent, for example MeCN, at a temperature in the
range between ambient temperature and the boiling
point of the solvent to give a compound of formula
(I); or c) reacting a compound of formula (V): in
which R1, R3, R4 and m are as previously defined with
an amine, optionally in the presence of an inert
solvent, for example MeCN, at a temperature in the
range of 80 - 1500C to give a compound of formula (I);
or d) reacting a carbamate of formula (VI): (VI) in
which R3 is as previously defined with a benzamide of
formula (II), optionally in the presence of an inert
solvent, for example THF, in the presence of a base,
for example potassium tt-butoxide, at a temperature in
the range between ambient temperature and 1500C to
give a compound of formula (I); or e) reacting a
compound of formula (VII):(VII) with a benzamide of
formula (II) in the presence of oxalyl chloride and
then an amine, optionally in the presence of an inert
solvent, for example THF, at a temperature in the
range of 50 - 1500C to give a compound of formula (I);
or f) reacting a compound of formula (VIII): (VIII) in
which R1, R2, R4 and m are as previously defined with
an amine, optionally in the presence of an inert
solvent, for example THF, at a temperature in the
range between ambient temperature and 150 0C to give a
compound of formula (I); or g) reacting a compound of
formula (IX): (IX) with a benzamide of formula (II) in
the presence of oxalyl chloride and then an amine,
optionally in the presence of an inert solvent, for
example THF, at a temperature in the range of 80 - 150
0C to give a compound of formula (I); or h) reacting a
compound of formula (X):(X) in which R"1, pR2, R4 and
m are as previously defined with an amine of formula
(XI) (Xl) in which Rx and Ry are as previously defined
optionally in the presence of an inert solvent, for
example THF, at a temperature in the range of 80 - 150
0C to give a compound of formula (I) I in which R3
represents a group -(CH 2)2-NRxRy, and R1, R2, R4, m,
Rx and Ry are as previously defined; or i) reacting a
compound of formula (X) with an alcohol or an alkoxide
salt thereof, optionally in the presence of an inert
solvent, for example THF, in the presence of abase
when the alcohol is used, for example sodium hydride,
at a temperature in the range between 0 0C and the
boiling point of the solvent to give a compound of
formula (I); or j) reacting a compound of formula (X)
with a base (or a hydrolysing agent), for example
Triton B, optionally in the presence of an inert
solvent, for example THF, at a temperature in the
range between ambient temperature and 150 0C to give a
compound of formula (I); or k) reacting a compound of
formula (XII):in which R2, R3, R4 and m are as
previously defined with copper(I) iodide, and a
ligand, for example N,N'-dimethylethylenediamine,
optionally in the presence of an additive, for example
sodium iodide, optionally in the presence of an inert
solvent, for example dioxane, 



at a temperature in the range of 80 - 150 0C to give a
compound of formula (I). In process (a), a nucleophile
of formula (II) can be reacted with an appropriate
electrophile such as oxalyl chloride and then with an
appropriate amine of formula (III). The reaction is
generally carried out in an appropriate organic
solvent such as THF, at an appropriate temperature,
generally between 80 0C and 150 0C, optionally in a
microwave reactor. The reaction is normally continued
until LCMS analysis indicates that reaction is
complete. Typical reaction times are between 2 and 30
minutes. In one embodiment, the solvent is THF and the
reaction temperature is 120 0C. Compounds of formula
(II) may be commercially available or may be prepared
by reaction of a benzoic acid with an appropriate
electrophile such as isopropyl chloroformate and then
an appropriate nucleophile such as ammonia. Benzoic
acids may be commercially available or may be prepared
by reaction of a benzoate with an appropriate
nucleophile such as potassium hydroxide. Benzoates may
be commercially available or may be prepared by
reaction of an aryl or hetaryl halide with an
approriate coupling partner such as a boronic acid,
boronate, stannane, alkene or terminal alkyne. Aryl or
hetaryl halides may be commercially available or may
be prepared using methods that are well-known in the
literature. Typical processes that may be used to
prepare compounds of formula (II) are illustrated in
the following scheme:KOH, MeOH, D then Compounds of
formula (II) may also be prepared by reaction of an
aryl fluoride with an appropriate nucleophile such as
pyrazole. A typical process that may be used to
prepare compounds of formula (II) is illustrated in
the following scheme: Compounds of formula (II) may
also be prepared by reaction of an aryl boronic acid
with an appropriate nucleophile such as imidazole. A
typical process that may be used to prepare compounds
of formula (II) is illustrated in the following
scheme:Compounds of formula (II) may also be prepared
by reaction of a nucleophile such as a phenol with an
appropriate electrophile such as an alkyl bromide.
Phenol-benzamides may be prepared by reaction of a
benzoate with a nucleophile such as ammonia. Benzoates
may be commercially available or may be prepared using
methods that are well-known in the literature. Typical
processes that may be used to prepare compounds of
formula (II) are illustrated in the following scheme:
Br K2CO3, V J , DMF, D Compounds of formula (II) may
also be prepared by hydrogenation of an appropriate
alkene such as cyclopentene. A typical process that
may be used to prepare compounds of formula (II) is
illustrated in the following scheme: Benzoates may
also be prepared by reaction of a nucleophile such as
an aryl hydrazine with an appropriate electrophile
such as acetylacetaldehyde dimethyl acetal. Aryl
hydrazines may be commercially available or may be
prepared using methods that are well-known in the
literature. A typical process that may be used to
prepare benzoates is illustrated in the following
scheme:Benzoic acids may also be prepared by reaction
of a nucleophile such as an aniline with an
appropriate electrophile such as dimethoxy
tetrahydrofuran. Anilines may be commercially
available or may be prepared using methods that are
well-known in the literature. A typical process that
may be used to prepare benzoic acids is illustrated in
the following scheme: Compounds of formula (III) may
be commercially available or may be prepared by
oxidation of the corresponding sulfides with an
appropriate oxidant such as mCPBA. The sulfides may be
prepared by S-alkylation of a thiol with an
appropriate electrophile such as a sulfonate. Thiols
may be commercially available or may be prepared using
methods that are well-known in the literature. Typical
processes that may be used to prepare compounds of
formula (III) are illustrated in the following
scheme:mCPBA, DCM In process (b), an electrophile of
formula (IV) can be reacted with an amine. The
reaction is generally carried out in an appropriate
organic solvent such as MeCN, and at an appropriate
temperature, generally between ambient temperature and
the boiling point of the solvent. The reaction is
normally continued until LCMS analysis indicates that
reaction is complete. Typical reaction times are
between 2 and 30 minutes. In one embodiment, the
solvent is MeCN and the reaction temperature is
ambient temperature. Compounds of formula (IV) may be
prepared by the method of process (a) by reaction of a
nucleophile such as a benzamide with an appropriate
electrophile such as oxalyl chloride to generate an
acyl isocyanate, then reaction with a nucleophile such
as an amine. The bromo-benzamide may be prepared by
reaction of the tolyl-benzamide with a brominating
reagent such as NBS. Typical processes that may be
used to prepare compounds of formula (IV) are
illustrated in the following scheme:Oxalyl Chloride,
THF, D; then: THF, D Amines may be commercially
available or may be prepared using methods that are
well-known in the literature. In process (c), an
electrophile of formula (V) can be reacted with an
amine. The reaction is generally carried out in an
appropriate organic solvent such as MeCN, and at an
appropriate temperature, generally between 80 0C and
150 0C, optionally in a microwave reactor. The
reaction is normally continued until LCMS analysis
indicates that reaction is complete. Typical reaction
times are between 2 and 30 minutes. In one embodiment,
the solvent is MeCN and the reaction temperature is
ambient temperature. Compounds of formula (V) may be
prepared by the method of process (a) by reaction of a
nucleophile such as a benzamide with an appropriate
electrophile such as oxalyl chloride to generate an
acyl isocyanate, then reaction with a nucleophile such
as an amine. The bromo-benzamide may be prepared by
O-alkylation of the phenol-benzamide with an
appropriate electrophile such as an alkoxyphosphonium
salt. Phenol-benzamides may be prepared by reaction of
a benzoate with a nucleophile such as ammonia. Typical
processes that may be used to prepare compounds of
formula (V) are illustrated in the following scheme:In
process (d) a carbamate of formula (VI) can be reacted
with a nucleophile of formula (II). The reaction is
generally carried out in an appropriate organic
solvent such as THF, and in the presence of an
appropriate base, such as potassium te/t-butoxide, at
an appropriate temperature, generally between ambient
temperature and 150 0C, optionally in a microwave
reactor. The reaction is normally continued until LCMS
analysis indicates that reaction is complete. Typical
reaction times are between 5 minutes and 24 hours. In
one embodiment, the solvent is THF, the base is
potassium r -butoxide and the reaction temperature is
65 0C. 



Compounds of formula (VI) may be prepared by reaction
of an amine with an appropriate electrophile such as a
chloroformate. A typical process that may be used to
prepare compounds of formula (VI) is illustrated in
the following scheme: In process (e) a nucleophile of
formula (II) can be reacted with an appropriate
electrophile such as oxalyl chloride to generate an
acyl isocyanate. The acyl isocyanate is reacted with
an amine of formula (VII) and then another amine. The
reaction is generally carried out in an appropriate
organic solvent such as THF, at an appropriate
temperature,generally between 50 0C and 150 0C. The
reaction is normally continued until LCMS analysis
indicates that reaction is complete. Typical reaction
times are between 2 minutes and 5 hours. In one
embodiment, the solvent is THF and the reaction
temperature is 120 0C. A compound of formula (VII) may
be prepared by iodination of the corresponding
chloride with an appropriate iodine nucleophile such
as sodium iodide. The chloride may be prepared by
oxidation of the corresponding sulphide with an
appropriate oxidant such as mCPBA. The sulphide may be
prepared by S-alkylation of a commercially available
thiol with an appropriate electrophile such as an
alkyl iodide. Typical processes that may be used to
prepare a compound of formula (VII) are illustrated in
the following scheme: mCPBA, DCM In process (f) a
compound of formula (VIII) can be reacted with an
amine. The reaction is generally carried out in an
appropriate organic solvent such as THF, at an
appropriate temperature, generally between ambient
temperature and 150 0C, optionally in a microwave
reactor. The reaction is normally continued until LCMS
analysis indicates that reaction is complete. Typical
reaction times are between 2 minutes and 20 hours. In
one embodiment, the solvent is THF and the reaction
temperature is 120 0C. Compounds of formula (VIII) may
be prepared by the method of process (a) by reaction
of a nucleophile of formula (II) with an appropriate
electrophile such as oxalyl chloride to generate an
acyl isocyanate, then reaction with a nucleophile such
as an amine of formula (VII). A typical process used
to prepare compounds of formula (VIII) is illustrated
in the following scheme:In process (g) a nucleophile
of formula (II) can be reacted with an appropriate
electrophile such as oxalyl chloride to generate an
acyl isocyanate. The acyl isocyanate is reacted with
an amine of formula (IX) and then another amine. The
reaction is generally carried out in an appropriate
organic solvent such as THF, at an appropriate
temperature, generally between 80 0C and 150 0C,
optionally in a microwave reactor. The reaction is
normally continued until LCMS analysis indicates that
reaction is complete. Typical reaction times are
between 2 and 30 minutes. In one embodiment, the
solvent is THF and the reaction temperature is 120 0C.
A compound of formula (IX) may be prepared using
methods that are well-known in the literature
(WO2002057370). In process (h) a compound of formula
(X) can be reacted with an appropriate nucleophile
such as an amine. The reaction is generally carried
out in an appropriate organic solvent such as THF, at
an appropriate temperature, generally between 80 0C
and 150 0C, optionally in a microwave reactor. The
reaction is normally continued until LCMS analysis
indicates that reaction is complete. Typical reaction
times are between 2 and 30 minutes. In one embodiment,
the solvent is THF and the reaction temperature is 120
0C. Compounds of formula (X) may be prepared by the
method of process (a) by reaction of a nucleophile of
formula (II) with an appropriate electrophile such as
oxalyl chloride to generate an acyl isocyanate, then
reaction with a nucleophile such as an amine of
formula (IX). A typical process used to prepare
compounds of formula (X) is illustrated in the
following scheme:Oxalyl Chloride, THF, D; then: THF, D
In process (i) an electrophile of formula (X) can be
reacted with an alcohol or an alkoxide salt thereof,
optionally in the presence of a base. The reaction is
generally carried out in an appropriate organic
solvent such as THF, at an appropriate temperature,
generally between 0 0C and the boiling point of the
solvent. Bases that may be used include inorganic
bases such as sodium hydride. The reaction is normally
continued until LCMS analysis indicates that reaction
is complete. Typical reaction times are between 30
minutes and 24 hours. In one embodiment, the solvent
is THF, the reaction temperature is 20 0C, and sodium
hydride is used as the base. Alcohols or alkoxide
salts thereof are either commercially available or may
be prepared using methods that are well-known in the
literature. In process (j) an electrophile of formula
(X) can be reacted with a base (or a hydrolysing
agent). The reaction is generally carried out in an
appropriate organic solvent such as THF and at an
appropriate temperature, generally between ambient
temperature and 150 0C. The reaction is normally
continued until LCMS analysis indicates that reaction
is complete. Typical reaction times are between 2 and
20 hours. In one embodiment, the base (or hydrolysing
agent) is Triton B, the solvent is THF and the
reaction temperature is ambient temperature. Bases (or
a hydrolysing agents) are either commercially
available or may be prepared using methods that are
well-known in the literature. In process (k) a
compound of formula (XII) can be reacted with
copper(I) iodide and a ligand, optionally in the
presence of an additive. The reaction is generally
carried out in an appropriate organic solvent such as
dioxane and at an appropriate temperature, generally
between 80 and 150 0C. The reaction is normally
continued until LCMS analysis indicates that reaction
is complete. Typical reaction times are between 2 and
24 hours. In one embodiment, the ligand is
N,N'-dimethylethylenediamine, the additive is sodium
iodide, the solvent is dioxane and the reaction
temperature is 100 0C.Compounds of formula (XI) are
commercially available or may be prepared by methods
known to those skilled in the art. Compounds of
formula (XII) may be prepared by the method of process
(g) by reaction of a nucleophile of formula (II) with
an appropriate electrophile such as oxalyl chloride to
generate an acyl isocyanate. The acyl isocyanate is
reacted with an amine of formula (IX) and then another
amine. A typical process used to prepare compounds of
formula (XII) is illustrated in the following scheme:
NI THF, D It will be appreciated by those skilled in
the art that the above reactions may be performed in a
different sequence if so desired and that certain
reagents may require that certain substituents are
protected before a particular process is carried out
and then deprotected at a suitable subsequent stage,
particularly amine groups. It will also be 



appreciated by those skilled in the art that certain
compounds of formula I may be prepared by reacting
another compound of formula I by functional group
modifications known to those skilled in the art. For
example amines may be acylated to give amides or
amides may be hydrolysed to give amines. Primary and
secondary amines may be alkylated to give secondary
and tertiary amines, respectively, for example using
reductive alkylation. A further example is the
reduction of alkyne groups to alkanes. Certain
compounds of formulae II, II, IV, V, VI, VII, VIII, X
and XII are believed to be novel and are claimed
herein as another aspect of the present invention.
Pharmaceutical preparations The compounds of the
invention will normally be administered via the oral,
parenteral, intravenous, intramuscular, subcutaneous
or in other injectable ways, buccal, rectal, vaginal,
transdermal and/or nasal route and/or via inhalation,
in the form of pharmaceutical preparations comprising
the active ingredient or a pharmaceuticallyacceptable
addition salt, in a pharmaceutically acceptable dosage
form. Depending upon the disorder and patient to be
treated and the route of administration, the
compositions may be administered at varying doses.
Suitable daily doses of the compounds of the invention
in the therapeutic treatment of humans are about
0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg
body weight. Oral formulations are preferred
particularly tablets or capsules which may be
formulated by methods known to those skilled in the
art to provide doses of the active compound in the
range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg,
10 mg, 25mg, 50mg, lOOmg and 250mg. According to a
further aspect of the invention there is also provided
a pharmaceutical formulation including any of the
compounds of the invention, or pharmaceutically
acceptable derivatives thereof, in admixture with
pharmaceutically acceptable adjuvants, diluents and/or
carriers. According to a further aspect there is
provided a pharmaceutical formulation comprising a
compound of formula I or pharmaceutically acceptable
salt thereof, in admixture with pharmaceutically
acceptable adjuvants, diluents and/or carriers for use
in the treatment of obesity or type 2 diabetes.
Pharmacological properties The compounds of formula
(I) are Ghrelin receptor modulators, including
agonists, antagonists and partial agonists. In another
aspect the present invention provides a compound of
formula I as previously defined for use as a
medicament, and in particular a medicament for
regulating food intake, body weight or energy
homeostasis. In a further aspect the present invention
provides a method of regulating food intake comprising
administering a compound of formula I to a mammal,
particularly a human, in need thereof. In particular
the compounds of formula (I) are useful for the
treatment of obesity or being overweight, for the
prevention of weight gain, for the modulation of
appetite and/or satiety, eating disorders, for the
treatment of diabetes, for the treatment of metabolic
syndrome, for the treatment of the Prader-Willi
syndrome, for the treatment of cachexia resulting from
cancer or congestive heart failure, for the treatment
of wasting due to ageing, AIDS, chronic liver failure
or chronic obstructive pulmonary disease (COPD).
Compounds of formula (I) are particularly useful for
the treatment of obesity or diabetes,particularly type
2 diabetes. In another aspect the present invention
provides a compound of formula I or a pharmaceutically
acceptable salt thereof for the treatment of obesity
or type 2 diabetes. In another aspect the present
invention provides a compound of formula I or a
pharmaceutically acceptable salt thereof for the
treatment obesity or being overweight, prevention of
weight gain, for modulation of appetite and/or
satiety, eating disorders and the treatment of
diabetes mellitus. In addition the compounds of
formula (I) may also be useful for the treatment of
inflammatory conditions, cardiac dysfunction,
Alzheimer's disease, post-operative ileus and
gastroparesis. The term eating disorders includes
amongst others binge eating, anorexia, bulimia and
compulsive eating disorders. The compounds of formula
(I) that are Ghrelin receptor antagonists are useful
for the treatment of obesity or being overweight,
(e.g., promotion of weight loss and maintenance of
weight loss), for the prevention of weight gain (e.g.,
medication-induced or subsequent to cessation of
smoking), for modulation of appetite and/or satiety,
for treating eating disorders (e.g. binge eating,
bulimia and compulsive eating) and for the treatment
of diabetes mellitus. In a further aspect the present
invention provides the use of a Ghrelin receptor
antagonist of formula I in the preparation of a
medicament for the treatment or prophylaxis of obesity
or being overweight, (e.g., promotion of weight loss
and maintenance of weight loss), prevention of weight
gain (e.g., medication-induced or subsequent to
cessation of smoking), for modulation of appetite
and/or satiety, eating disorders (e.g. binge eating,
anorexia, and compulsive eating) or type 2 diabetes.
In a still further aspect the present invention
provides a method of treating obesity or being
overweight, (e.g., promotion of weight loss and
maintenance of weight loss), prevention of weight gain
(e.g., medication-induced or subsequent to cessation
of smoking), for modulation of appetite and/or
satiety, eating disorders (e.g. binge eating, bulimia
and compulsive eating) comprising administering a
pharmacologically effective amount of a Ghrelin
receptor antagonist of formula I to a patient in need
thereof. In a further aspect the present invention
provides the use of a Ghrelin receptor agonist of
formula I for the treatment of cachexia resulting from
for example: cancer; congestive heart failure; chronic
renal failure; infection or autoimmune disease, for
thetreatment of wasting due to ageing, AIDS, chronic
liver failure or chronic obstructive pulmonary disease
(COPD). In a still further aspect the present
invention provides a method of treating cachexia
resulting from cancer or congestive heart failure, for
the treatment of wasting due to ageing, AIDS, chronic
liver failure or chronic obstructive pulmonary disease
(COPD). comprising administering a pharmacologically
effective amount of a Ghrelin receptor agonist of
formula I to a patient in need thereof. Combination
Therapy A compound of the invention may be combined
with another therapeutic agent that is useful in the
treatment of obesity and/ or diabetes such as other
anti-obesity drugs, that affect energy expenditure,
glycolysis, gluconeogenesis, glucogenolysis,
lipolysis, lipogenesis, fat absorption, fat storage,
fat excretion, hunger and/or satiety and/or craving
mechanisms, appetite/motivation, food intake, or G-I
motility. 



A compound of the invention may be combined with
another therapeutic agent that is useful in the
treatment of disorders associated with obesity such as
hypertension, hyperlipidaemias, dyslipidaemias,
diabetes, sleep apnea, asthma, heart disorders,
atherosclerosis, macro and micro vascular diseases,
liver steatosis, cancer, joint disorders, and
gallbladder disorders. For example, a compound of the
present invention may be used in combination with
another therapeutic agent that lowers blood pressure
or that decreases the ratio of LDL:HDL or an agent
that causes a decrease in circulating levels of
LDLcholesterol. In patients with diabetes mellitus the
compounds of the invention may also be combined with
therapeutic agents used to treat complications related
to micro angiopathies. A compound of the invention may
be used alongside other therapies for the treatment of
obesity and its associated complications, the
metabolic syndrome and type 2 diabetes. These include
biguanide drugs (for example Metformin) , insulin
(synthetic insulin analogues) oral antihyperglycemics
(these are divided into prandial glucose regulators
and alpha-glucosidase inhibitors) and sulfonylureas
for example: glimepiride, glibenclamide (glyburide),
gliclazide, glipizide, gliquidone, chloropropamide,
tolbutamide, acetohexamide, glycopyramide,
carbutamide, glibonuride, glisoxepid, glybuthiazole,
glibuzole, glyhexamide, glymidine, glypinamide,
phenbutamide, tolcylamide and tolazamide. Preferably
the sulfonylurea is glimepiride or glibenclamide
(glyburide). Morepreferably the sulfonylurea is
glimepiride. In another aspect of the invention, the
compound of formula I, or a pharmaceutically
acceptable salt thereof may be administered in
association with a PPAR modulating agent for example
pioglitazone or rosiglitazone. PPAR modulating agents
include but are not limited to a PPAR alpha and/or
gamma agonist, or pharmaceutically acceptable salts,
solvates, solvates of such salts or prodrugs thereof.
Suitable PPAR alpha and/or gamma agonists,
pharmaceutically acceptable salts, solvates, solvates
of such salts or prodrugs thereof are well known in
the art. In addition the combination of the invention
may be used in conjunction with a sulfonylurea. The
present invention also includes a compound of the
present invention in combination with a
cholesterol-lowering agent. The cholesterol-lowering
agents referred to in this application include but are
not limited to inhibitors of HMG-CoA reductase (3-
hydroxy-3-methylglutaryl coenzyme A reductase).
Suitably the HMG-CoA reductase inhibitor is a statin.
In the present application, the term
"cholesterol-lowering agent" also includes chemical
modifications of the HMG-CoA reductase inhibitors,
such as esters, prodrugs and metabolites, whether
active or inactive. The present invention also
includes a compound of the present invention in
combination with an inhibitor of the ileal bile acid
transport system (IBAT inhibitor). The present
invention also includes a compound of the present
invention in combination with a bile acid binding
resin. The present invention also includes a compound
of the present invention in combination with a bile
acid sequestering agent, for example colestipol or
cholestyramine or cholestagel. According to an
additional further aspect of the present invention
there is provided a combination treatment comprising
the administration of an effective amount of a
compound of the formula I, or a pharmaceutically
acceptable salt thereof, optionally together with a
pharmaceutically acceptable diluent or carrier, with
the simultaneous, sequential or separate
administration one or more of the following agents
selected from: a CETP (cholesteryl ester transfer
protein) inhibitor; a cholesterol absorption
antagonist; a MTP (microsomal transfer protein)
inhibitor ;a nicotinic acid derivative, including slow
release and combination products; a phytosterol
compound ; probucol; an anti-coagulant; an omega-3
fatty acid ; another anti-obesity compound for example
sibutramine, phentermine, orlistat, bupropion,
ephedrine, thyroxine; an antihypertensive compound for
example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an
adrenergic blocker, an alpha adrenergic blocker, a
beta adrenergic blocker, a mixed alpha/beta adrenergic
blocker, an adrenergic stimulant, calcium channel
blocker, an AT-I blocker, a saluretic, a diuretic or a
vasodilator; a CBl receptor antagonist /inverse
agonist; a melanin concentrating hormone (MCH)
modulator; a melanocortin-4 receptor agonist; an NPY
receptor modulator; an orexin receptor modulator; a
diacylglycerol acyltransferase-1 inhibitor; a
diacylglycerol acyltransferase-2 inhibitor; a
phosphoinositide-dependent protein kinase (PDK)
modulator; or modulators of nuclear receptors for
example LXR, FXR, RXR, GR, ERRa, b, PPARa, b, g and
RORalpha; a monoamine transmission-modulating agent,
for example a selective serotonin reuptake inhibitor
(SSRI), a noradrenaline reuptake inhibitor (NARI), a
noradrenaline-serotonin reuptake inhibitor (SNRI), a
monoamine oxidase inhibitor (MAOI), a tricyclic
antidepressive agent (TCA), a noradrenergic and
specific serotonergic antidepressant (NaSSA); an
antipsychotic agent for example olanzapine and
clozapine; a serotonin receptor modulator; a
leptin/leptin receptor modulator; a ghrelin/ghrelin
receptor modulator; a DPP-IV inhibitor for example
Saxagliptin, Sitagliptin, Vildagliptin or Alogliptin;
an SGLT-2 inhibitor for example Dapagliflozin; a GLK
activator; or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable
diluent or carrier to a warmblooded animal, such as
man in need of such therapeutic treatment. According
to an additional further aspect of the present
invention there is provided a combination treatment
comprising the administration of an effective amount
of a 



compound of the formula I, or a pharmaceutically
acceptable salt thereof, optionally together with a
pharmaceutically acceptable diluent or carrier, with
the simultaneous, sequential or separate
administration of very low calorie diets (VLCD) or
low-calorie diets (LCD). Therefore in an additional
feature of the invention, there is provided a method
for the treatment of obesity and its associated
complications in a warm-blooded animal, such as man,
in need of such treatment which comprises
administering to said animal an effective amount of a
compound of formula I, or a pharmaceutically
acceptable salt thereof in simultaneous, sequential or
separate administration with an effective amount of a
compound from one of the other classes of compounds
described in this combination section, or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof. According to a
further aspect of the invention there is provided a
pharmaceutical composition which comprises a compound
of formula I, or a pharmaceutically acceptable salt
thereof, and a compound from one of the other classes
of compounds described in this combination section or
a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, in association
with a pharmaceutically acceptable diluent or carrier.
According to a further aspect of the present invention
there is provided a kit comprising a compound of
formula I, or a pharmaceutically acceptable salt
thereof, and a compound from one of the other classes
of compounds described in this combination section or
a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof. According to a
further aspect of the present invention there is
provided a kit comprising:a) a compound of formula I,
or a pharmaceutically acceptable salt thereof, in a
first unit dosage form; b) a compound from one of the
other classes of compounds described in this
combination section or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
thereof; in a second unit dosage form; and c)
container means for containing said first and second
dosage forms. According to a further aspect of the
present invention there is provided a kit comprising:
a) a compound of formula I, or a pharmaceutically
acceptable salt thereof, together with a
pharmaceutically acceptable diluent or carrier, in a
first unit dosage form; b) a compound from one of the
other classes of compounds described in this
combination section or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
thereof, in a second unit dosage form; and c)
container means for containing said first and second
dosage forms. According to another feature of the
invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt
thereof, and one of the other compounds described in
this combination section, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament
for use in the the treatment of obesity and its
associated complications in a warm-blooded animal,
such as man.. It will be understood that there are
medically accepted definitions of obesity and being
overweight. A patient may be identified by, for
example, measuring body mass index (BMI), which is
calculated by dividing weight in kilograms by height
in metres squared, and comparing the result with the
definitions. Pharmacological Activity The compounds of
the present invention are Growth Hormone Secretagogue-
Receptor (GHS-R) modulators. The activity of the
compounds of the invention was demonstrated using the
following assay. Ghrelin receptor agonist/antagonist
Calcium mobilisation/Flux Assay (FLIPR) HEK 293s cells
expressing human GHS receptor (In-house) were plated
in black 384 poly- D-lysine plates with clear bottom
(Greiner) and cultured to confiuency overnight in
plating media (UltraMDCK Cambrex) 37C in a humidified
cell incubator containing 5% CO .Growth media was
aspirated and replaced with 28ml of loading buffer
Dulbecco's phosphate-buffered saline (DPBS) containing
0.02M HEPES, 0.01% BSA (fatty acid free), 2.5mM
Probenecid (Sigma) with calcium 3 (Molecular Devices)
and Fluo-4/AM (Invitrogen) for 1 hour in cell
incubator containing 5% CO . Cell plates were then
transferred to the FLIPR Tetra (Molecular Devices).
Compound additions were 15ml in duplicate at 3 times
final concentration in DPBS containing 0.02M HEPES,
0.01% BSA (fatty acid free), 2.5mM Probenecid and 1.5%
DMSO. Fluorescence emissions from 384 wells were
measured simultaneously at excitation and emission
wavelength of 470 and 515 nm, respectively for 5
minutes in 1- second intervals. During this time
agonist responses, if any, were recorded in the
absence of ghrelin. Next 15ml at 4 times concentrated
ghrelin IC80 (Tocris) solution in DPBS containing
0.02M HEPES, 0.01% BSA (fatty acid free), 2.5mM
Probenecid were added. Fluorescence emissions were
measured for another 5 minutes as above. During this
time the antagonist effects of compounds on
ghrelin-stimulated calcium flux were recorded and
expressed as % inhibition of ghrelin response (IC80).
Sigmoidal curves were fitted by Origin 7.5 Client
software and IC50 values determined. In addition, the
agonist effects of the compounds could also be
obtained and expressed as % maximal ghrelin response
(100 nM). Sigmoidal curves were fitted by Origin 7.5
Client software and EC50 values determined. The
compounds of the present invention were found to
inhibit the activation of ghrelin receptor with
IC50Sin a range of about 0.00 l mM to about l OmM in
the FLIPR assays. In a preferred range, the compounds
inhibit the activation of ghrelin receptor with IC50S
in a range of about 0.00 l mM to about l.OmM. In a
more preferred range, the compounds inhibit the
activation of ghrelin receptor with IC 50 in a range
of about O.OOl mM to about O.l mM. The results
obtained by testing the compounds of the Examples in
this assay are shown in Table 1. Protocol for Ghrelin
IPl Agonist AssayIn HEK293s cells stably expressing
human GHS receptor (In-house), agonist activity was
assessed by measuring intracellular myo-Inositol 1
phosphate (IPl) using the IPl HTRF assay kit (Cisbio
International). Test compound (14ml) plated into white
384-well plates (Matrix) in stimulation buffer (1OmM
HEPES, ImM CaCl2 , 0.5mM MgCl 2 , 4.2mM KCl , 146mM
NaCl , 5.5mM glucose , 5OmM LiCl pH to 7.4) containing
2% DMSO. 



Cells grown in standard TC flasks to 80% confiuency in
DMEM (Sigma) containing 10% FCS, 1%
penicillin/streptomycin/ glutamine and 50mg/ml
gentacin at 37C in 5% Cq 2/95% air. Cells were
harvested using accutase (Sigma), spun down at lOOOrpm
for 5 minutes and resuspended in stimulation buffer
(as above) containing 0.02% fatty acid free BSA at a
density of 1.43E6cells/ml. Cell suspension (14ml)
added to the compound plate and incubated for 2 hours
at 37C in 5% Cq 2/95% air. Following lysis of cells
using IPl -2 (6ml) and anti-IPl (6ml) crypate provided
with the kit for 1 hour at room temperature,
fluorescence was measured on the Envision (Perkin
Elmer) using HTRF setting (665nm/620nm). Agonist
effect of the compound was expressed as % maximal
effect of GHRP-6 (5mM: Bachem). Sigmoidal curves were
fitted by Origin 7.5 Client and EC50 values
determined. The results obtained by testing the
compounds of the Examples in this assay are shown in
Table 1. Compounds were considered to be antagonists
if hBindingIC 5o<5mM and IP-One <20% effect and the
ratio IP-One EC50 : hBindingIC 5o>50 Table 1PYRROLO
[2, 3-D] PYRIMIDIN DERIVATIVES AS PROTEIN KINASE B
INHIBITORS The present invention relates to a novel
group of bicyclic heterocycles which may be useful in
the treatment or prevention of a disease or medical
condition mediated through protein kinase B (PKB, also
known as AKT). Such compounds may therefore be useful
in the treatment or prevention of a number of
different cancers. The invention also relates to
pharmaceutical compositions comprising said compounds,
to processes for the manufacture of said compounds and
to methods of treatment of diseases mediated by PKB
using said compounds. PKB is a component of the
phosphatidyl 3-kinase (PBK) signalling pathway which
plays an important part in cell proliferation and
survival, including cellular responses to growth
factors. Upon binding of a growth factor, for example
epidermal growth factor (EGF), to its cell surface
receptor tyrosine kinase, for example EGF receptor
(EGFR), the receptor dimerises and undergoes
autophosphorylation. This autophosphorylation event
allows the 85 kDa regulatory subunit of PBK (p85) to
interact with the receptor either directly or via an
adaptor protein, for example growth factor
receptor-bound protein 2 (GRB2), and thereby activate
the 110 kDa catalytic subunit of PBK (pi 10). Upon
activation, p i 10 catalyses the phosphorylation of
phosphatidylinositol-4,5-bisphosphate (PIP2) to
produce phosphatidylinositol-3,4,5-triphosphate (PIP
), a second messenger molecule that recruits both
phosphatidylinositol-dependent kinase 1 (PDKl) and PKB
to the plasma membrane where PDKl phosphorylates and
activates PKB. There are three known isoforms of PKB
(PKBa/AKTl, PKBb/AKT2 and PKBg/AKT3), derived from
three distinct genes. Activation of PKBa is associated
with cell signalling events that mediate cell
proliferation and survival, whereas activation of PKBb
is associated with invasion, motility and
insulin-mediated metabolic processes. Activated PKB
protects cells from apoptosis by inactivating
proapoptotic factors, for example the BAD,
procaspase-9 and forkhead (FKHR) transcription
factors, and activating transcription factors that
upregulate antiapoptotic genes, for example cyclic-AMP
response element binding protein (CREB). PKB can also
contribute to cell survival by inactivation of p53 via
phosphorylation of MDM2. Similarly, activated PKB
induces cell proliferation by activating proteins
involved in cell growth and metabolism, for example by
a pathwayleading to activation of the mammalian target
of rapamycin (mTOR) and via glycogen synthase kinase-3
(GSK3). PKB-mediated stimulation of cell proliferation
and protection from apoptosis therefore favour
tumourigenesis and genetic disturbances of components
within the PBK pathway are commonly found in cancer.
For example, mutation or amplification of the genes
encoding the p i 10 isoforms of PBK are found in
breast cancers, bowel cancer, ovarian cancer, head and
neck and cervical squamous cancers, gastric and lung
cancers, angioplastic oligodendrogliomas, amaplastic
astrocytomas, glioblastoma multiforme and
medulloblastomas. Similarly, mutation amplification
and/or overexpression of the genes encoding the PKB
isoforms are found in pancreatic, breast and ovarian
tumours. Furthermore, the gene encoding for PTEN (a
phosphatase which has a reverse role to PBK,
catalysing the conversion OfPIP to PIP ) is
inactivated in many tumour types, including ovarian,
colorectal, breast, glioma, melanoma, lung, leukaemias
and lymphomas; this results in activation of PKB/AKT.
In view of the importance of the PBK signalling
pathway in tumour cell proliferation and survival, any
compound that disrupted this pathway, including PKB
inhibitors, may be useful in the treatment of cancer.
Detailed reviews of the PBK signalling pathway and its
involvement in tumourigenisis are provided by Hennessy
et al, Nature Reviews / Drug Discovery (December 2005)
Vol. 4, 988-1004. and Cully et al., Nature reviews /
Cancer (March 2006) Vol. 6, 184-192. The
voltage-dependent potassium channel encoded by the
human ether-a-go-gorelated gene (hERG) is believed to
play a key role in repolarisation of the ventricular
cardiac action potential. Changes in its activity,
caused either by inherited mutations of the gene
sequence or pharmacological modification, can lead to
prolongation of action potential duration. This can
lead to prolongation of the QT interval recorded in
man on an electrocardiogram and to a potentially fatal
cardiac arrhythmia known as Torsades de Pointes
(Vandenberg et al. (2001). Trends Pharmacol. Sci. 22,
240-246). Recent regulatory guidelines
(CPMP/ICH/539/00) recommend that an in vitro assay
investigating the effects of test compounds at the
hERG channel could be one element of a pre-clinical
strategy aiming to predict the likelihood that new
chemical entities will prolong the QT interval
recorded in man on an electrocardiogram. As such, the
elimination of hERG blocking activity remains an
important consideration in the development of any new
drug.A number of compounds have been described that
target the PBK pathway. For example WO2006/046023 and
WO2006/046024 (Astex Therapeutics Limited) describe
purine, purinone and deazapurinone compounds that
inhibit or modulate the activity of protein kinase B
(PKB) and protein kinase A (PKA). However, there still
exists the need for further improved agents having
superior potency against PKB and/or advantageous
physical properties (for example, higher aqueous
solubility, higher permeability, and/or lower plasma
protein binding) and/or favourable toxicity profiles
(for example a descreased hERG blocking liability)
and/or favourable metabolic profiles in comparison
with other known PKB inhibitors. The applicants have
surprisingly found that certain bicyclic heterocycle
derivatives are particularly effective at inhibiting
PKB activity and may therefore be useful in the
treatment of disease states in which PKB activity is
implicated, for example cancer. According to a first
aspect of the invention, there is therefore provided a
compound 



of Formula (I), or a pharmaceutically acceptable salt
thereof: (I) wherein: Y represents CH or N; Z1'-Z2
represents a group selected from C(R6)=CH, N=CH and
C(R6)=N; where R6 represents hydrogen, fiuoro, chloro,
bromo, cyano, methyl, ethyl, difiuoromethyl,
trifiuoromethyl or cyclopropyl; n is 0, 1 or 2; R1
represents C2-4alkenyl, C2-4alkynyl, cyano,
C3_6Cycloalkyl, -(CH2)PNHCOCH 3, -(CH2)PNHSO2CH3,
-(CH2)PNHCONH 2, -(CH2)PNHCONR 2R3,-(CH2)PNR2R3,
-(CH2)PSO2NH2, -(CH2)PSO2NR2R3, -(CH2)PCONH2,
-(CH2)PCONR2R3 or -(CH2)p-R7; where p is 0, 1, 2 or 3;
R2 represents hydrogen or Ci-3alkyl; R3 represents
Ci-3alkyl; and R7 represents phenyl; R7 represents a 5
or 6 membered monocyclic heteroaryl ring which
comprises 1, 2 or 3 heteroatoms selected from O, N or
S; or R7 represents a monocyclic 4, 5, or 6 membered
heterocyclic ring which comprises 1, 2 or 3
heteroatoms selected from O, N or S; wherein R7 is
optionally substituted by 1 or 2 substituents selected
from C1-4alkyl, trifluoromethyl, fluoro, chloro,
bromo, and cyano; R4 represents hydrogen, fluoro,
chloro, bromo, cyano or trifluoromethyl; and R5
represents hydrogen, fluoro, chloro or bromo. In one
embodiment of the invention, there is provided a
compound of Formula (I), or a pharmaceutically
acceptable salt thereof: (I) wherein: Y represents CH
or N; Z'-Z 2 represents a group selected from CH=CH,
N=CH and CH=N; n is 0, 1 or 2; and R1 represents
Ci-4alkyl, aminoCi -4alkyl, hydroxyCi -4alkyl,
-(CH2)PNHCOCH 3, -(CH2)qNR2R3 or C3-6cycloalkyl; where
R represents hydrogen or Ci-3alkyl; R3 represents
Ci-3alkyl; andp and q independently represent 2 or 3.
In a further embodiment of the invention, there is
therefore provided a compound of Formula (I), or a
pharmaceutically acceptable salt thereof: wherein: Y
represents CH or N; T)-T} represents a group selected
from CH=CH, N=CH and CH=N; R1 represents C1-4alkyl, or
C3_6Cycloalkyl; and n is 0, 1 or 2. The term is
intended to mean a saturated carbon chain of 1 to 4
carbon atoms in length which may be straight-chained
or branched. However references to individual alkyl
groups such as "propyl" are specific for the straight
chain version only and references to individual
branched-chain alkyl groups such as t-butyl are
specific for the branched chain version only. For
example, includes methyl, ethyl, propyl, isopropyl and
t-butyl. The term "C2-4alkenyl" is intended to mean an
unsaturated carbon chain of 2 to 4 carbon atoms in
length, which may be straight-chained or branched,
containing at least one carbon to carbon double bond,.
However references to individual alkenyl groups such
as "propenyl" are specific for the straight chain
version only and references to individual
branched-chain alkyl groups such as tt-butenyl are
specific for the branched chain version only. For
example, "C2-4alkenyl" includes, but is not limited
to, ethenyl, propenyl, isopropenyl, butenyl and r
-butenyl. The term "C2-4alkynyl" is intended to mean
an unsaturated carbon chain of 2 to 4 carbon atoms in
length, which may be straight-chained or branched,
containing at least one carbon to carbon triple bond.
However references to individual alkynyl groups such
as"propynyl" are specific for the straight chain
version only and references to individual
branched-chain alkyl groups such as tert-butynyl are
specific for the branched chain version only. For
example, "C2-4alkynyl" includes, but is not limited
to, ethynyl, propynyl, isopropynyl, butynyl and
tert-butynyl. The term "Ci - alkoxy" is intended to
mean a saturated carbon chain of 1 to 4 carbon atoms
in length, which may be straight-chained or branched,
linked to oxygen. For example, "Ci -6 alkoxy"
includes, but is not limited to, methoxy, ethoxy,
propoxy and butoxy. The term "Ci -4alkoxyCi -4alkyl"
is intended to mean a saturated carbon chain of 1 to 4
carbon atoms in length, which may be straight-chained
or branched, linked via oxygen to another saturated
carbon chain of 1 to 4 carbon atoms in length, which
may be straightchained or branched. For example,
includes, but is not limited to, methoxyethyl,
methoxypropyl, ethoxypropyl, propoxyethyl and
butoxypropyl. The term is intended to mean a saturated
carbon chain of 1 to 4 carbon atoms in length which
may be straight-chained or branched wherein at least
one of the hydrogen atoms have been replaced by
fluorine. For example, includes, but is not limited
to, fluoromethyl, fluoroethyl, fluoropropyl,
fluoroisopropyl, fluorobutyl, fluoroisobutyl,
fluoro-tt-butyl, trifluoromethyl, pentafluoroethyl,
heptafluoropropyl and nonafluorobutyl. The term is
intended to mean a saturated carbon chain of 1 to 4
carbon atoms in length, which may be straight-chained
or branched, comprising one primary amino group. For
example includes aminomethyl, aminoethyl,
2-aminopropyl , 3-aminopropyl, 1-aminoisopropyl and
4-aminobutyl. The term is intended to mean a saturated
carbon chain of 1 to 4 carbon atoms in length, which
may be straight-chained or branched, comprising a
hydroxyl group. For example includes hydroxymethyl,
hydroxyethyl, 2- hydroxypropyl , 3-hydroxypropyl,
1-hydroxyisopropyl and 4-hydroxybutyl. The term
"C3-6Cycloalkyl" is intended to mean a saturated 3 to
6 membered monocyclic carbon ring. For example "C -
Cycloalkyl" includes cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. 



The term "heteroaryl ring" is intended to mean a 5 or
6 membered, totally unsaturated, aromatic monocyclic
ring which comprises 1, 2 or 3
heteroatomsindependently selected from nitrogen,
oxygen or sulphur, linked via a ring carbon atom or a
ring nitrogen atom where a bond from a nitrogen is
possible, for example no bond is possible to the
nitrogen of a pyridine ring, but a bond is possible
through the 1-nitrogen of a pyrazole ring. Examples of
5 or 6 membered heteroaryl rings include, but are not
limited to, pyrrole, furan, imidazole, triazole,
tetrazole, pyrazine, pyrimidine, pyridazine, pyridine,
pyrazole, isoxazole, oxazole, 1,2,4 oxadiazole,
isothiazole, thiazole, 1,2,4-triazole and thiophene.
The term "heterocyclic ring" is intended to mean a 4,
5 or 6 membered fully saturated or partially saturated
monocyclic ring which comprises 1, 2 or 3 heteroatoms
selected from nitrogen, oxygen or sulphur linked via a
ring carbon atom or a ring nitrogen atom. Examples of
4, 5 or 6 membered heterocyclic rings include
azetidine, tetrahydrofuran, tetrahydropyran,
pyrroline, pyrrolidine, thiazolidine, morpholine,
piperidine, piperazine, dihydropyridine,
dihydropyrimidine and azepane. In further embodiments
of the invention, each of the following definitions of
Y, Z1- Z2, R1, R4, R5, R6, n and p in paragraphs (1)
to (26) hereinafter may be used individually or in
combination with one of the other following
definitions to limit the broadest definition of
Formulae (I), (IA) or (IB) as appropriate. (1) Y
represents N; (2) Z1-Z2 represents CH=CH; (3) Z1-Z2
represents C(Cl)=CH; (4) Z1-Z2 represents C(Br)=CH;
(5) R1 represents C1-4alkyl; (6) R1 represents (7) R1
represents (8) R1 represents C3-6cycloalkyl; (9) R1
represents fluoroCi-4alkyl, aminoCi-4alkyl, hydroxyCi-
4alkyl, cyanoCi- 4alkyl, C3-6cycloalkyl,
-(CH2)PNHCOCH3, -(CH2)PNHSO2CH3, -(CH2)PNHCONH2,
-(CH2)PNHCONR2R3, -(CH2)PNR2R3, -(CH2)PSO2NH2,
-(CH2)PCONH2, -(CH2)PCONR2R3 or -(CH2)P-R7; (10) R1
represents -(CH2)P-R7 wherein R7 is selected from
phenyl, piperidinyl, piperazinyl, pyrrolidinyl,
morpholinyl, imidazolyl, isoxazolyl, pyrazolyl and
thiazolyl and R7 is optionally substituted by a single
methyl group;(11) R1 represents hydroxyethyl; (12) n
is O; (13) n is i ; (14) n is i or 2; (15) n is 0 or
1; (16) p is 1, 2 or 3; (17) R4 represents chloro,
bromo or cyano; (18) R4 represents chloro, bromo; (19)
R4 represents chloro; (20) R4 represents bromo; (21)
R5 represents hydrogen; (22) R5 represents chloro;
(23) R6 represents hydrogen; (24) R6 represents
methyl; (25) R6 represents difluoromethyl; (26) R6
represents trifluoromethyl. According to another
embodiment of the invention, there is provided a
compound of Formula (I), or a pharmaceutically
acceptable salt thereof, which is:
4-amino-N-(l-(4-chlorophenyl)ethyl)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4- carboxamide;
(S)-4-amino-N-(l -(4-chlorophenyl)ethyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-
4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)propyl)-l-(7H-pyrrolo[2,3
-d]pyrimidin-4-yl)piperidine-4- carboxamide;
(S)-4-amino-N-(l-(4-chlorophenyl)propyl)-l-(7H-pyrrolo
[2,3-d]pyrimidin-4-yl)piperidine- 4-carboxamide;
(R)-4-amino-N-(l-(4-chlorophenyl)propyl)-l-(7H-pyrrolo
[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-((4-chlorophenyl)(cyclopropyl)methyl)-l-(7H-
pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 4-amino-N-(2-amino-
1-(4-chlorophenyl)ethyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
(S)-4-(aminomethyl)-N-(l-(4-chlorophenyl)ethyl)-l-(7H-
pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 4-amino-N-(l
-(4-chlorophenyl)-4-hydroxybutyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; (S)-4-amino-N-(l
-(4-chlorophenyl)-4-hydroxybutyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
(R)-4-amino-N-(l-(4-chlorophenyl)-4-hydroxybutyl)-l-(7
H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-2-hydroxyethyl)-l-(7H-py
rrolo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
(S)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; N-(3-acetamido-
1-(4-chlorophenyl)propyl)-4-amino-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-3-(dimethylamino)propyl)
-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidine-4-carboxamide; (S)-4-amino-N-(l
-(4-chlorophenyl)-3-(dimethylamino)propyl)-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
(R)-4-amino-N-(l-(4-chlorophenyl)-3-(dimethylamino)pro
pyl)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-(aminomethyl)-N-(l-(4-chlorophenyl)-3-hydroxypropyl)
-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidine-4-carboxamide; 4-amino-N-(l
-(4-chlorophenyl)-3-hydroxypropyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 



4-amino-N-(3-amino-
1-(4-chlorophenyl)propyl)-1-(7H-pyrrolo[2,3-d]pyrimidi
n-4- yl)piperidine-4-carboxamide;
(R)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
(R)-4-amino-N-(l-(4-chlorophenyl)ethyl)-l-(7H-pyrrolo[
2,3-d]pyrimidin-4-yl)piperidine- 4-carboxamide;
(R)-4-(aminomethyl)-N-(l-(4-chlorophenyl)ethyl)-l-(7H-
pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;(S)-4-amino-N-(l
-(4-cyanophenyl)-3-hydroxypropyl)-
1-(7H-pyrrolo[2,3-d]pyrimidm-4-
yl)piperidine-4-carboxamide; (S)-4-amino-
1-(5-bromo-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-N-(l
-(4-chlorophenyl)-3-
hydroxypropyl)piperidine-4-carboxamide;
(S)-4-amino-N-( 1-(4-chlorophenyl)-3 -hydroxypropyl)-
1-(1H-pyrazolo[3,4-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
(S)-4-amino-N-(3-hydroxy-l-phenylpropyl)-l-(7H-pyrrolo
[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
(S)-4-amino-N-(l-(4-chlorophenyl)-3 -hydroxypropyl)-
l-(9H-purin-6-y l)piperidine-4- carboxamide;
(S)-4-(aminomethyl)-N-(l-(4-chlorophenyl)-3-hydroxypro
pyl)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
(S)-4-amino-N-(l -(4-bromophenyl)-3 -hydroxypropyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-4-(dimethylamino)butyl)-
l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidine-4-carboxamide; (S)-4-amino-N-(l
-(4-chlorophenyl)-3-(diethylamino)propyl)-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
(S)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
5-cyclopropyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-3-(methylamino)propyl)-l
-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-[(4-chlorophenyl)(phenyl)methyl]-l-(7H-pyrro
lo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-[2-amino- 1-(4-chlorophenyl)-2-oxoethyl]-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 4-ammo-l -(3-bromo-1
H-pyrazolo [3,4-d]pyrimidm-4-yl)-N- [(I S)-I -(4-
chlorophenyl)ethyl]piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)ethyl]-l-(5-chloro-7
H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 4-amino-l -(3-bromo-1
H-pyrazolo [3,4-d]pyrimidin-4-yl)-N- [(I S)-I
-(4-chlorophenyl)-3-
hydroxypropyl]piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)-3-hydroxypropyl]-l-
(5-chloro-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-l-(5-bromo-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-N-
[(lS)-l-(4-
chlorophenyl)ethyl]piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)-3-hydroxypropyl]-l-
(5-methyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)ethyl]-l-(5-methyl-7
H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)-3-hydroxy-3-methylb
utyl]-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-cyanophenyl)ethyl]-l-(7H-pyrrolo[
2,3-d]pyrimidin-4-yl)piperidine- 4-carboxamide;
4-amino-N-[(lS)-l-(3-chlorophenyl)-3-hydroxypropyl]-l-
(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 4-amino-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-N- {(1S)- 1-[4-
(trifluoromethyl)phenyl]ethyl}piperidine-4-carboxamide
; 4-amino-N-[(lR)-
1-(4-bromophenyl)ethyl]-1-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidine- 4-carboxamide;
4-amino-N-[l-(4-chlorophenyl)-2-phenylethyl]-l-(7H-pyr
rolo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-[
1-(4-fluorophenyl)ethyl]-1-(7H-pyrrolo[2,3-d]pyrimidin
-4-yl)piperidine-4- carboxamide;
4-amino-N-[(4-chlorophenyl)(cyano)methyl]-l-(7H-pyrrol
o[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-(l
-phenylethyl)-1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piper
idine-4-carboxamide; 4-amino-N-[
1-(4-chlorophenyl)-4-pyrrolidin-1-ylbutyl]-1-(7H-pyrro
lo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-[l-(4-chlorophenyl)-4-morpholin-4-ylbutyl]-l
-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; 4-amino-N-[
1-(4-chlorophenyl)-4-piperidin-1-ylbutyl]-1-(7H-pyrrol
o[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-L/-[(15)-l-(4-chlorophenyl)-4-piperidin-l-ylbu
tyl]-l-(7 -pyrrolo[2,3-
J]pyrimidin-4-yl)piperidine-4-carboxamide; 4-amino-
-[(li?)-l-(4-chlorophenyl)-4-piperidin-l-ylbutyl]-l-(7
H-pyrrolo[2,3-
J]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(l S)-I
-(4-chlorophenyl)-3-(4-methylpiperazin-1-yl)propyl]-
1-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)-3-morpholin-4-ylpro
pyl]-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(l S)-I
-(4-chlorophenyl)-3-piperidin-1-ylpropyl]-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(l S)-I
-(4-chlorophenyl)-3-piperazin-1-ylpropyl]-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(lS)-l-(4-chlorophenyl)-3-(lH-imidazol-l-yl
)propyl]-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[(l S)-
1-(4-chlorophenyl)-3-pyrrolidin-1-ylpropyl]-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-2-sulfamoylethyl)-l-(7H-
pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-2-sulfamoylethyl)-l-(7H-
pyrrolo[2,3-d]pyrimidin-4- 



yl)piperidine-4-carboxamide;
N-(2-acetamido-l-(4-chlorophenyl)ethyl)-4-amino-l-(7H-
pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-2-(lH-imidazol-2-yl)ethy
l)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-Amino-N-[l -(4-chlorophenyl)-2-(lH-pyrazol-
1-yl)ethyl]- 1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-[l-(4-chlorophenyl)-2-(3-methylisoxazol-5-yl
)ethyl]-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-2-(thiazol-2-yl)ethyl)-l
-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-3-(dimethylamino)-3-oxop
ropyl)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-3-methoxypropyl)-l-(7H-p
yrrolo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-3-sulfamoylpropyl)-l-(7H
-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(3-amino-l-(4-chlorophenyl)-3-oxopropyl)-l-(
7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide;
4-amino-N-(l-(4-chlorophenyl)-3-ureidopropyl)-l-(7H-py
rrolo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide;
4-amino-N-(l -(4-chlorophenyl)-2-cyanoethyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide; or
4-amino-N-(l-(4-chlorophenyl)-3-(methylsulfonamido)pro
pyl)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide. It is to be
understood that, insofar as compounds of Formula (I)
defined above exist in optically active or racemic
forms by virtue of the asymmetric carbon atom, the
invention includes in its definition any such
optically active or racemic form which possesses the
property of inhibiting PKB activity. The synthesis of
optically active forms may be carried out by standard
techniques of organic chemistry well known in the art,
for example by synthesis from optically active
starting materials or by resolution of a racemic form.
Racemic compounds and racemic intermediates thereof
are drawn herein as flat structures whereas
stereospecific compounds and stereospecific
intermediates thereof are drawn with the appropriate
stereochemistry indicated. The invention also relates
to any and all tautomeric forms of the compounds of
Formula (I) which are inhibitors of PKB activity. In
one embodiment of the invention, the compound of
Formula (I) has the configuration shown in Formula
(IA):(IA) wherein Y, Z1, Z2, R1, R4, R5 and n are as
defined hereinbefore. In another embodiment of the
invention, the compound of Formula (I) has the
configuration shown in Formula (IB): (IB) wherein Y,
Z1, Z2, R1, R4, R5 and n are as defined hereinbefore.
Reference herein to a compound of Formula (I) should
be understood to refer equally to a compound of
Formula (I), (IA) or (IB). In one embodiment of the
invention, there is provided a compound of Formula
(IA), or a pharmaceutically acceptable salt thereof:
(IA) wherein:Y represents CH or N; Z'-Z 2 represents a
group selected from CH=CH, N=CH and CH=N; n is 0, 1 or
2; and R1 represents C1-4alkyl, -(CH2)PNHCOCH3,
-(CH2)qNR2R3 or C3-6cycloalkyl; where R2 represents
hydrogen or Ci-3alkyl; R3 represents Ci-3alkyl; and p
and q independently represent 2 or 3. In a further
embodiment of the invention, there is therefore
provided a compound of Formula (IA) or a
pharmaceutically acceptable salt thereof: (IA)
wherein: Y represents CH or N; Z'-Z 2 represents a
group selected from CH=CH, N=CH and CH=N; R1
represents C1-4alkyl, or C3-6Cycloalkyl; and n is 0, 1
or 2. In one embodiment of the invention, there is
provided a compound of Formula (I), (IA) or (IB) as
defined hereinbefore, or a pharmaceutically acceptable
salt thereof, wherein the compound of Formula (I),
(IA) or (IB) is other than (S)-4-amino-N-(l-(4-
chlorophenyl)-3-hydroxypropyl)-l-(7H-pyrrolo[2,3-d]pyr
imidin-4-yl)piperidine-4- carboxamide. A suitable
pharmaceutically acceptable salt of a compound of
Formula (I) 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, forexample
hydrochloric, hydrobromic, sulphuric, phosphoric,
trifluoroacetic, citric or maleic acid. It will be
understood that certain compounds of the present
invention may exist in solvated, for example hydrated,
as well as unsolvated forms. It is to be understood
that the present invention encompasses all such
solvated forms which are inhibitors of PKB activity.
The compounds of the Formula (I) may be administered
in the form of a prodrug which is broken down in the
human or animal body to give a compound of the Formula
(I). Examples of prodrugs include in vivo hydrolysable
esters of a compound of the formula (I). Various forms
of prodrugs are known in the art. For examples of such
prodrug derivatives, see: a) Design of Prodrugs,
edited by H. Bundgaard, (Elsevier, 1985) and Methods
in Enzymology, Vol. 42, p. 309-396, edited by K.
Widder, et al. (Academic Press, 1985); b) A Textbook
of Drug Design and Development, edited by Krogsgaard-
Larsen and H. Bundgaard, Chapter 5 "Design and
Application of Prodrugs", by H. Bundgaard p. 113-191
(1991); c) H. Bundgaard, Advanced Drug Delivery
Reviews, 8, 1-38 (1992); 



d) H. Bundgaard, et al., Journal of Pharmaceutical
Sciences, 77, 285 (1988); and N. Kakeya, et al., Chem
Pharm Bull, 32, 692 (1984). According to a further
aspect of the invention there is provided a
pharmaceutical composition, which comprises a compound
of the Formula (I), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore in association
with a pharmaceutically-acceptable diluent or carrier.
The compositions of the invention may be in a form
suitable for oral use (for example as tablets,
lozenges, hard or soft capsules, aqueous or oily
suspensions, emulsions, dispersible powders or
granules, syrups or elixirs), for topical use (for
example as creams, ointments, gels, or aqueous or oily
solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or
a liquid aerosol), for administration by insufflation
(for example as a finely divided powder) or for
parenteral administration (for example as a sterile
aqueous or oily solution for intravenous,
subcutaneous, intramuscular or intramuscular dosing or
as a suppository for rectal dosing).The compositions
of the invention may be obtained by conventional
procedures using conventional pharmaceutical
excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or
more colouring, sweetening, flavouring and/or
preservative agents. The compound of Formula (I) will
normally be administered to a warm-blooded animal at a
unit dose within the range 5-5000 mg/m2 body area of
the animal, 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, for example 4-7 mg/kg twice
daily. However the daily dose will necessarily be
varied depending upon the host treated, the particular
route of administration, and the severity of the
illness being treated. Accordingly the practitioner
who is treating any particular patient may determine
the optimum dosage. For example, a pharmaceutical
composition of the present invention suitable for oral
administration could comprise 1-200 mg/ml of a
compound of Formula (I), or a
pharmaceutically-acceptable salt thereof, (such as
(S)-4-amino-N-(l-(4-chlorophenyl)-3-
hydroxypropyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)pipe
ridine-4-carboxamide) in 0.5%
hydroxypropylmethylcellulose (HPMC) . In the context
of the present specification, the term "therapy" also
includes "prophylaxis" unless there are specific
indications to the contrary. The terms "therapeutic"
and "therapeutically" should be construed accordingly.
As used herein, the term "treatment" is intended to
have its normal everyday meaning of dealing with a
disease in order to entirely or partially relieve one,
some or all of its symptoms, or to correct or
compensate for the underlying pathology. As used
herein, the term "prophylaxis" is intended to have its
normal everyday meaning and includes primary
prophylaxis to prevent the development of the disease
and secondary prophylaxis whereby the disease has
already developed and the patient is temporarily or
permamently protected against exacerbation or
worsening of the disease or the development of new
symptoms associated with the disease. As a result of
their PKB inhibitory activity, the compounds of
Formula (I) of the present invention are expected to
be useful in the treatment of diseases or medical
conditions mediated alone or in part by PKB activity,
for example cancer. The types ofcancers which may be
susceptible to treatment using compounds of Formula
(I) of the present invention include, but are not
limited to, ovarian cancer, cervical cancer,
colorectal cancer, breast cancer, pancreatic cancer,
glioma, glioblastoma, melanoma, prostate cancer,
leukaemia, lymphoma, Non-Hodgkins lymphoma, gastric
cancer, lung cancer, hepatocellular cancer, gastric
cancer, gastrointestinal stromal tumour (GIST),
glioma, thyroid cancer, bile duct cancer, endometrial
cancer, renal cancer, anaplastic large cell lymphoma,
acute myeloid leukaemia (AML), multiple myeloma,
melanoma and mesothelioma. Breast cancer, and more
specifically luminal breast cancer, may be
particularly susceptible to treatment using compounds
of the present invention. It is envisaged that for the
methods of treatment of cancer mentioned herein, the
compound of Formula (I) will be administered to a
mammal, more particularly a human being. Similarly,
for the uses of a compound of Formula (I) for the
treatment of cancer mentioned herein, it is envisaged
that the compound of Formula (I) will be administered
to a mammal, more particularly a human being.
According to a another aspect of the invention, there
is therefore provided a compound of Formula (I) as
defined hereinbefore, or a pharmaceutically acceptable
salt thereof, for use as a medicament. According to a
further aspect of the invention, there is provided a
compound of Formula (I) as defined hereinbefore, or a
pharmaceutically acceptable salt thereof for use in
the treatment of a disease mediated through PKB. In
one embodiment of the invention, said disease mediated
through PKB is cancer. In a further embodiment of the
invention, said cancer is selected from ovarian
cancer, cervical cancer, colorectal cancer, breast
cancer, pancreatic cancer, glioma, glioblastoma,
melanoma, prostate cancer, leukaemia, lymphoma,
Non-Hodgkins lymphoma, gastric cancer, lung cancer,
hepatocellular cancer, gastric cancer,
gastrointestinal stromal tumour (GIST), glioma,
thyroid cancer, bile duct cancer, endometrial cancer,
renal cancer, anaplastic large cell lymphoma, acute
myeloid leukaemia (AML), multiple myeloma, melanoma
and mesothelioma. In one embodiment of the invention,
said cancer is selected from breast cancer,
Non-Hodgkins lymphoma, pancreatic cancer,
hepatocellular cancer, gastric cancer, prostate cancer
and lung cancer. In one particular embodiment, said
cancer is breast cancer, more particularly luminal
breast cancer.According to a further aspect of the
invention, there is provided the use of a compound of
Formula (I) as defined hereinbefore, or a
pharmaceutically acceptable salt thereof for the
preparation of a medicament for the treatment of a
disease mediated through PKB. In one embodiment of the
invention, said disease mediated through PKB is
cancer. In a further embodiment of the invention, said
cancer is selected from ovarian cancer, cervical
cancer, colorectal cancer, breast cancer, pancreatic
cancer, glioma, glioblastoma, melanoma, prostate
cancer, leukaemia, lymphoma, Non-Hodgkins lymphoma,
gastric cancer, lung cancer, hepatocellular cancer,
gastric cancer, gastrointestinal stromal tumour
(GIST), glioma, thyroid cancer, bile duct cancer,
endometrial cancer, renal cancer, anaplastic large
cell lymphoma, acute myeloid leukaemia (AML), multiple
myeloma, melanoma and mesothelioma. In one embodiment
of the invention, said cancer is selected from breast
cancer, Non-Hodgkins lymphoma, pancreatic cancer,
hepatocellular cancer, 



gastric cancer, prostate cancer and lung cancer. In
one particular embodiment, said cancer is breast
cancer, more particularly luminal breast cancer.
According to a further aspect of the invention, there
is provided the use of a compound of Formula (I) as
defined hereinbefore, or a pharmaceutically acceptable
salt thereof, for the preparation of a medicament for
the treatment of cancer. In one embodiment of the
invention, said cancer is selected from ovarian
cancer, cervical cancer, colorectal cancer, breast
cancer, pancreatic cancer, glioma, glioblastoma,
melanoma, prostate cancer, leukaemia, lymphoma,
Non-Hodgkins lymphoma, gastric cancer, lung cancer,
hepatocellular cancer, gastric cancer,
gastrointestinal stromal tumour (GIST), glioma,
thyroid cancer, bile duct cancer, endometrial cancer,
renal cancer, anaplastic large cell lymphoma, acute
myeloid leukaemia (AML), multiple myeloma, melanoma
and mesothelioma. In one embodiment of the invention,
said cancer is selected from breast cancer,
Non-Hodgkins lymphoma, pancreatic cancer,
hepatocellular cancer, gastric cancer, prostate cancer
and lung cancer. In one particular embodiment, said
cancer is breast cancer, more particularly luminal
breast cancer. According to a further aspect of the
invention, there is provided a method of using a
compound of Formula (I) as defined hereinbefore, or a
pharmaceutically acceptable salt thereof, for the
treatment of cancer. In one embodiment of the
invention, said cancer is selected from ovarian
cancer, cervical cancer, colorectal cancer, breast
cancer, pancreatic cancer, glioma, glioblastoma,
melanoma, prostate cancer, leukaemia, lymphoma,
NonHodgkins lymphoma, gastric cancer, lung cancer,
hepatocellular cancer, gastric cancer,
gastrointestinal stromal tumour (GIST), glioma,
thyroid cancer, bile duct cancer, endometrial cancer,
renal cancer, anaplastic large cell lymphoma, acute
myeloid leukaemia (AML), multiple myeloma, melanoma
and mesothelioma. In one embodiment of the invention,
said cancer is selected from breast cancer,
Non-Hodgkins lymphoma, pancreatic cancer,
hepatocellular cancer, gastric cancer, prostate cancer
and lung cancer. In one particular embodiment, said
cancer is breast cancer, more particularly luminal
breast cancer. According to a further aspect of the
invention, there is provided a method of treating a
human suffering from a disease in which inhibition of
PKB is beneficial, comprising the steps of
administering to a person in need thereof of a
therapeutically effective amount of a compound of
Formula (I) as defined hereinbefore, or a
pharmaceutically acceptable salt thereof. In one
embodiment of the invention, the disease in which
inhibition of PKB is beneficial is cancer. In a
further embodiment of the invention, said cancer is
selected from ovarian cancer, cervical cancer,
colorectal cancer, breast cancer, pancreatic cancer,
glioma, glioblastoma, melanoma, prostate cancer,
leukaemia, lymphoma, Non-Hodgkins lymphoma, gastric
cancer, lung cancer, hepatocellular cancer, gastric
cancer, gastrointestinal stromal tumour (GIST),
glioma, thyroid cancer, bile duct cancer, endometrial
cancer, renal cancer, anaplastic large cell lymphoma,
acute myeloid leukaemia (AML), multiple myeloma,
melanoma and mesothelioma. In one embodiment of the
invention, said cancer is selected from breast cancer,
Non-Hodgkins lymphoma, pancreatic cancer,
hepatocellular cancer, gastric cancer, prostate cancer
and lung cancer. In one particular embodiment, said
cancer is breast cancer, more particularly luminal
breast cancer. The cancer treatment defined
hereinbefore may be applied as a sole therapy or may
involve, in addition to the compound of the invention,
conventional surgery or radiotherapy or chemotherapy.
Such chemotherapy may include one or more of the
following categories of anti-tumour agents:- (i) other
antiproliferative/antineoplastic drugs and
combinations thereof, as used in medical oncology,
such as alkylating agents (for example cis-platin,
oxaliplatin, carboplatin, cyclophosphamide, nitrogen
mustard, melphalan, chlorambucil, busulphan,
temozolamide and nitrosoureas); antimetabolites (for
example gemcitabine and antifolatessuch as
fluoropyrimidines like 5-fluorouracil and tegafur,
raltitrexed, methotrexate, cytosine arabinoside, and
hydroxyurea); antitumour antibiotics (for example
anthracyclines like adriamycin, bleomycin,
doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin- C, dactinomycin and mithramycin);
antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine
and taxoids like taxol and taxotere and polokinase
inhibitors); and topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan and camptothecin); (ii)
cytostatic agents such as antioestrogens (for example
tamoxifen, fulvestrant, toremifene, raloxifene,
droloxifene and iodoxyfene), antiandrogens (for
example bicalutamide, flutamide, nilutamide and
cyproterone acetate), LHRH antagonists or LHRH
agonists (for example goserelin, leuprorelin and
buserelin), progestogens (for example megestrol
acetate), aromatase inhibitors (for example as
anastrozole, letrozole, vorazole and exemestane) and
inhibitors of 5a-reductase such as finasteride; (iii)
anti-invasion agents (for example c-Src kinase family
inhibitors like 4-(6-
chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpipera
zin-l-yl)ethoxy]-5- tetrahydropyran-4-yloxyquinazoline
(AZD0530; International Patent Application WO
01/94341) and
N-(2-chloro-6-methylphenyl)-2-{6-[4-(2-hydroxyethyl)pi
perazin-l-yl]-
2-methylpyrimidin-4-ylamino}thiazole-5-carboxamide
(dasatinib, BMS-354825; J . Med. Chem., 2004, 47,
6658-6661), and metalloproteinase inhibitors like
marimastat, inhibitors of urokinase plasminogen
activator receptor function or antibodies to
Heparanase); (iv) inhibitors of growth factor
function: for example such inhibitors include growth
factor antibodies and growth factor receptor
antibodies (for example the anti-erbB2 antibody
trastuzumab [Herceptin(tm)], the anti-EGFR antibody
panitumumab, the anti-erbBl antibody cetuximab
[Erbitux, C225] and any growth factor or growth factor
receptor antibodies disclosed by Stern et al. Critical
reviews in oncology/haematology, 2005, Vol. 54, pp
11-29); such inhibitors also include tyrosine kinase
inhibitors, for example inhibitors of the epidermal
growth factor family (for example EGFR family tyrosine
kinase inhibitors such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinop
ropoxy)quinazolin-4- amine (gefitinib, ZD1839),
N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin
-4- amine (erlotinib, OSI-774) and
6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-
morpholinopropoxy)-quinazolin-4-amine (CI 1033), erbB2
tyrosine kinase inhibitors such as lapatinib,
inhibitors of the hepatocyte growth factor family,
inhibitors of the plateletderived growth factor family
such as imatinib, inhibitors of serine/threonine
kinases (for example Ras/Raf signalling inhibitors
such as farnesyl transferase inhibitors, for example
sorafenib (BAY 43-9006)), inhibitors of cell
signalling through MEK and/or AKT kinases, inhibitors
of the hepatocyte growth factor family, c-kit
inhibitors, abl kinase inhibitors, IGF receptor
(insulin-like growth factor) kinase inhibitors; aurora
kinase inhibitors (for example AZDl 152, PH739358,
VX-680, MLN8054, R763, MP235, MP529, VX-528 



AND AX39459) and cyclin dependent kinase inhibitors
such as CDK2 and/or CDK4 inhibitors; (v)
antiangiogenic agents such as those which inhibit the
effects of vascular endothelial growth factor, [for
example the anti-vascular endothelial cell growth
factor antibody bevacizumab (Avastin(tm)) and VEGF
receptor tyrosine kinase inhibitors such as
4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(l-methylpiper
idin-4-ylmethoxy)quinazoline (ZD6474; Example 2 within
WO 01/32651), 4-(4-fiuoro-2-methylindol-5-yloxy)-6-
methoxy-7-(3-pyrrolidin-l-ylpropoxy)quinazoline
(AZD2171; Example 240 within WO 00/47212), vatalanib
(PTK787; WO 98/35985) and SUl 1248 (sunitinib; WO
01/60814), compounds such as those disclosed in
International Patent Applications WO97/22596, WO
97/30035, WO 97/32856 and WO 98/13354 and compounds
that work by other mechanisms (for example linomide,
inhibitors of integrin avb3 function and
angiostatin)]; (vi) vascular damaging agents such as
Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02 166, WO
00/40529, WO 00/4 1669, WO 01/92224, WO 02/04434 and
WO 02/08213; (vii) antisense therapies, for example
those which are directed to the targets listed above,
such as ISIS 2503, an anti-ras antisense; (viii) gene
therapy approaches, including for example approaches
to replace aberrant genes such as aberrant p53 or
aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using
cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase
patient tolerance to chemotherapy or radiotherapy such
as multi-drug resistance gene therapy; and (ix)
immunotherapy approaches, including for example
ex-vivo and in-vivo approaches to increase the
immunogenicity of patient tumour cells, such as
transfection with cytokines such as interleukin 2,
interleukin 4 or granulocyte-macrophage
colonystimulating factor, approaches to decrease
T-cell anergy, approaches using transfected immune
cells such as cytokine-transfected dendritic cells,
approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.
A compound of the invention, or a salt thereof, may be
prepared by any process known to be applicable to the
preparation of such compounds or structurally related
compounds. Functional groups may be protected and
deprotected using conventional methods. For examples
of protecting groups such as amino and carboxylic acid
protecting groups (as well as means of formation and
eventual deprotection), see T.W. Greene and P.G.M.
Wuts, "Protective Groups in Organic Synthesis", Second
Edition, John Wiley & Sons, New York, 1991. Certain
processes for the synthesis of compounds of Formula
(I) are provided as a further feature of the
invention. Thus, according to a further aspect of the
invention there is provided a process for the
preparation of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof, which
comprises a process (a), (b), (c) or (d) (wherein the
variables are as defined hereinbefore for compounds of
Formula (I) unless otherwise defined): (a) reaction of
an acid of Formula (II) with an amine of Formula
(III): (H) (in) wherein P1 represents a suitable
protecting group, for example tert-butoxycarbonyl; (b)
reaction of a carboxamide of Formula (IV) with a
bicyclic heterocycle of Formula (V): (IV) (V) wherein
Li represents a suitable leaving group, for example
chlorine;(c) when n is 1, hydrogenation of a compound
of Formula (VI): or (VI) (d) when R1 represents
aminomethyl, hydrogenation of a compound of Formula
(VII): (VII) wherein P1 represents a suitable
protecting group, for example tert-butoxycarbonyl; and
thereafter, if necessary: (i) converting a compound of
Formula (I) into another compound of Formula (I); (ii)
removing any protecting groups; and/or (iii) forming a
pharmaceutically acceptable salt thereof. Examples of
conversions of a compound of Formula (I) into another
compound of Formula (I), are well known to those
skilled in the art, and include functional group
interconversions such as hydrolysis, hydrogenation,
hydrogenolysis, oxidation or reduction, and/or further
functionalisation by standard reactions such as amide
or metalcatalysed coupling, or nucleophilic
displacement reactions. Specific reaction conditions
for processes (a), (b), (c) and (d) above are as
follows: Process (a) - acids of Formula (II) and
amines of Formula (III) may be reacted together in the
presence of a suitable coupling reagent, for example
O-(7-azabenzotriazol-l-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate
(HATU), and a suitable base, forexample
N,N'-diisopropylethylamine (DIPEA), in a suitable
solvent, for example dimethylacetamide (DMA), and at a
suitable temperature, for example 50 to 700C, more
suitably about 600C; Process (b) - carboxamides of
Formula (IV) and heterocycles of Formula (V) may be
reacted together in the presence of a suitable base,
for example N,N'-diisopropylethylamine (DIPEA), in a
suitable solvent, for example butan-1-ol, and at a
suitable temperature, for example 50 to 700C, more
suitably about 600C; Processes (c) and (d) - compounds
of Formula (VI) or (VII) dissolved in a suitable
solvent, for example ethanol, may be hydrogenated
under an atmosphere of hydrogen in the presence of a
suitable catalyst, for example Raney(tm) nickel, and a
suitable base, for example ammonium hydroxide.
Compounds of Formula (II) may be prepared according to
Scheme 1: Scheme 1 wherein P1 is a suitable protecting
group, for example tert-butoxycarbonyl, L1 is a
suitable leaving group, for example chlorine, and all
other variables are as defined hereinbefore. Compounds
of Formula (IV) may be prepared according to Scheme
2:HCl Dioxane 200C Scheme 2 wherein P1 and P2 are
suitable protecting groups, for example
tert-butoxycarbonyl, and all other variables are as
defined hereinbefore. Compounds of Formula (VI) may be
prepared according to Scheme 3: DCM TFAwherein P1 s a
suitable protecting group, for example
tert-butoxycarbonyl, and all other variables are as
defined hereinbefore. 



Compounds of Formula (VII) may be prepared according
to Scheme 4: Scheme 4 wherein P1 represents a suitable
protecting group, for example tert-butoxycarbonyl, and
all other variables are as defined hereinbefore.
Compounds of Formulas (III), (V), (VIII) and (IX) are
commercially available, known in the literature,
prepared by standard processes known in the art, or
may be prepared according to the processes decribed
herein. The following examples are for illustration
purposes and are not intended to limit the scope of
this application. Each exemplified compound represents
a particular and independent aspect of the invention.
All starting materials are commercially available
compounds, or they are known in the literature, or
they are prepared by standard processes known in the
art. Generally, with respect to the following
Examples:(i) temperatures are given in degrees Celsius
(0C); operations were carried out at room or ambient
temperature, that is, at a temperature in the range of
18 to 25C; (ii) organic solutions were dried over
anhydrous magnesium sulfate or anhydrous sodium
sulfate; evaporation of solvent was carried out using
a rotary evaporator under reduced pressure (600 to
4000 Pascals; 4.5 to 30mmHg) with a bath temperature
of up to 600C; (iii) chromatography means flash
chromatography on silica gel; thin layer
chromatography (TLC) was carried out on silica gel
plates; (iv) in general, the course of reactions was
followed by TLC and / or analytical LC-MS, and
reaction times where given are for illustration only.
(v) final products had satisfactory proton nuclear
magnetic resonance (NMR) spectra and/or mass spectral
data; (vi) yields are given for illustration only and
are not necessarily those which can be obtained by
diligent process development; preparations were
repeated if more material was required; (vii) when
given, NMR data is in the form of delta values for
major diagnostic protons, given in parts per million
(ppm) relative to tetramethylsilane (TMS) as an
internal standard, determined at 500 MHz using
perdeuterio dimethyl sulfoxide (DMSO-d ) as solvent
unless otherwise indicated; the following
abbreviations have been used: s, singlet; d, doublet;
t, triplet; q, quartet; m, multiplet; bs, broad
singlet; (viii) chemical symbols have their usual
meanings; SI units and symbols are used; (ix) Mass
spectra (MS) and LC-MS data were generated on an LC-MS
system where the HPLC component comprised generally
either an Agilent 1100, Waters Alliance HT (2790 &
2795) equipment or an HPl 100 pump and Diode Array
with CTC autosampler and was run on a Phenomenex
Gemini Cl 8 5mm, 50 x 2 mm column (or similar) eluting
with either acidic eluent (for example, using a
gradient between 0 - 95% water / acetonitrile with 5%
of a 1% formic acid in 50:50 water: acetonitrile (v/v)
mixture), or basic eluent (for example, using a
gradient between 0 - 95% water / acetonitrile with 5%
of a 0.1% 880 Ammonia in acetonitrile mixture); and
the MS component comprised generally a Waters ZQ mass
spectrometer scanning over an appropriate mass range.
Chromatograms for Electrospray (ESI) positive and
negative Base Peak Intensity, and UV Total Absorption
Chromatogram from 220-3 OOnm, are generated and values
for m/z are given; generally, only ions whichindicate
the parent mass are reported and unless otherwise
stated the value quoted is the (M+H)+ for positive ion
mode and (M-H)- for negative ion mode; (x) unless
stated otherwise compounds containing an
asymmetrically substituted carbon and/or sulfur atom
have not been resolved; (xi) any microwave reactions
were carried out in either a Biotage Optimizer EXP, or
a CEM Explorer microwave; (xii) preparative high
performance liquid chromatography (HPLC) was performed
on a Gilson instrument using the following conditions:
Column: C18 reversed-phase silica, for example, Waters
'Xbridge', 5 mm silica, 19 x 100 mm, or 30 x 100 mm,
using decreasingly polar solvent mixtures as eluent
(decreasing ratio of Solvent A to Solvent B) Solvent
A: Water with 1% ammonium hydroxide Solvent B:
Acetonitrile Flow rate: 28 ml / min or 6 1 ml / min
Gradient: Tailored to suit each compound - generally
7-10 min in length Wavelength: 254 nm Abbreviations
Boc Tert-butoxycarbonyl CAS(tm) Chemical Abstracts
Service DCM dichloromethane DIPEA
N,N'-diisopropylethylamine DEA diethylamine DMA
dimethylacetamide DMF dimethylformamide HATU
<9-(7-Azabenzotriazol- 1-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate LCMS liquid
chromatography mass spectroscopy LDA lithium
diisopropylamide MPLC medium pressure liquid
chromatography NMP N-methylpyrrolidinone OBD optimum
bed densityPTFE polytetrafluoroethylene SCX strong
cation exchange SFC supercritical flow chromatography
TBME t-butyl methyl ether TEA triethylamine TFA
trifluoroacetic acid THF tetrahydrofuran Example 1:
4-amino-N-Q-(4-chlorophenyl)ethyl)-l-(7H-pyrrolo[23-dl
pyrimidin-4- yl)piperidine-4-carboxamide
4-(tert-Butoxycarbonylamino)-l-(7H-pyrrolo[2,3-d]pyrim
idin-4-yl)piperidine-4- carboxylic acid (Intermediate
1) (362 mg), l-(4-chlorophenyl)ethanamine (172 mg), N-
(3-dimethylaminopropyl)-3-ethylcarbodiimide (231 mg)
and 1-hydroxybenzotriazole (163 mg) were stirred
together in DMF (2 mL) under nitrogen for 16 hours.
The reaction mixture was partitioned between EtOAc (20
mL) and brine (4x 20 mL). The organics were combined,
dried over MgSO4 and evaporated in vacuo. The
resultant white solid was 



dissolved in 1,4-dioxane (5 mL) and a 4M solution of
HCl in 1,4-dioxane (5 mL) was added. The resulting
mixture was stirred for 16 hours, then diluted with
diethyl ether (50 mL). The crude product was isolated
by filtration as the HCl salt which was purified by
ion exchange chromatography, using an SCX column. The
desired product was eluted from the column using 7M
ammonia/MeOH and pure fractions were evaporated to
dryness. This material was purified by preparative
LCMS using decreasingly polar mixtures of water
(containing 1% NH ) and MeCN as eluents. Fractions
containing the desired compound were evaporated to
dryness to afford
4-amino-N-(l-(4-chlorophenyl)ethyl)-l-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide as a
white solid (168 mg, 42%).IH NMR (d6-dmso, 400MHz)
1.33-1.49 (m, 5H), 1.84-2.04 (m, 2H), 2.12-2.22 (br s,
2H), 3.54 (t, 2H), 4.39 (t, 2H), 4.81-4.92 (m, IH),
6.55-6.59 (m, IH), 7.13-7.18 (m, IH), 7.31- 7.39 (m,
4H), 8.12 (s, IH), 8.30 (d, IH), 11.62 (s, IH). MS m/e
MH+ 399. Example 2 :
(^)-4-amino-N-Q-(4-chlorophenyl)ethyl)-l-(7H-pyrrolo[2
3-dlpyrimidin- 4-yl)piperidine-4-carboxamide
O-(7-Azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(0.418 g) was added in one portion to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (0.361 g), (S)-I -(4-
chlorophenyl)ethanamine (0.140 mL) and DIPEA (0.524
mL) in DMA (10 mL) at 250C under nitrogen. The
resulting solution was stirred at 6O0C for 4 hours.
The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using 7M NH ZMeOH
and pure fractions were evaporated to dryness. This
crude material was then treated with a 20% solution of
TFA in DCM (10 mL) and stirred at room temperature.
The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using 7M
ammonia/MeOH and pure fractions were evaporated to
dryness. This material was purified by preparative
LCMS using decreasingly polar mixtures of water
(containing 1% NH ) and MeCN as eluents. Fractions
containing the desired compound were evaporated to
dryness to afford
(S)-4-amino-N-(l-(4-chlorophenyl)ethyl)-l-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide as a
white solid (0.281 g, 70.4 %). IH NMR (400. 13 MHz,
DMSO-d6) d 1.37 (3H, d), 1.42 - 1.45 (2H, m), 1.88 -
2.01 (2H, m), 2.27 (2H, s), 3.49 - 3.59 (2H, m), 4.34
- 4.44 (2H, m), 4.83 - 4.90 (IH, m), 6.57 - 6.58 (IH,
m), 7.14 - 7.16 (IH, m), 7.32 - 7.38 (4H, m), 8.12
(IH, s), 8.30 (IH, d), 11.62 (IH, s). MS m/e MH+
399.Example 3 :
4-amino-N-Q-(4-chlorophenyl)propyl)-l-(7H-pyrrolo[2.,3
-dlpyrimidin-4- yl)piperidine-4-carboxamide
O-(7-Azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(0.209 g) was added in one portion to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (0.181 g), l-(4-
chlorophenyl)propan-l -amine (0.085 g) and DIPEA
(0.262 mL) in DMA (10 mL) at 250C under nitrogen. The
resulting solution was stirred at 6O0C for 4 hours.
The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using IN
ammonia/MeOH and pure fractions were evaporated to
dryness. This crude material was then treated with a
20% solution of TFA in DCM (10 mL) and stirred at room
temperature for 2 hours. The crude product was
purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column
using IN ammonia/MeOH and pure fractions were
evaporated to dryness. This material was purified by
preparative LCMS using decreasingly polar mixtures of
water (containing 1% ammonia) and MeCN as eluents.
Fractions containing the desired compound were
evaporated to dryness to afford
4-amino-N-(l-(4-chlorophenyl)propyl)-l-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxam
ide as a white solid (0.138 g, 66.8 %). 1 NMR (400.13
MHz, DMSOd 6) d 0.87 (3H, t), 1.42 - 1.55 (2H, m),
1.72 - 1.79 (2H, m), 1.91 - 2.05 (2H, m), 2.21 (2H,
s), 3.54 - 3.62 (2H, m), 4.38 - 4.45 (2H, m), 4.65 -
4.70 (IH, m), 6.61 (IH, dd), 7.18 (IH, dd), 7.32 -
7.37 (4H, m), 8.31 (IH, d), 8.12 (IH, s). MS m/e MH+
413.Examples 3A and 3B:
(S)-4-amino-N-Q-(4-chlorophenyl)propyl)-l-(7H-pyrrolo[
2.,3- dlpyrimidin-4-yl)piperidine-4-carboxamide and
(R)-4-amino-N-(l-(4- chlorophenvDpropylM-^H-pyrrolo
^-dlpyrimidin^-vDpiperidine^-carboxamide Racemic
4-amino-N-(l-(4-chlorophenyl)propyl)-l-(7H-pyrrolo[2,3
-d]pyrimidin-4- yl)piperidine-4-carboxamide (Example
3) was purified by preparative chiral-HPLC. The
fractions containing the desired compound were
evaporated to dryness to afford Isomer 1 (first to
elute, 4 1 mg) as a white solid, and Isomer 2 (second
to elute, 4 1 mg) as a white solid. Analytical data
was identical to the original sample. Chiral
analytical HPLC analysis (using a 20mm Chiralpak AS
(250mm x 4.6mm) column, with an eluent mixture of
isohexane/( EtOH/MeOH 50/50)/TEA 90/10/0.1, 1 mL/min
at 25C, injecting l Oml of a lmg/mL solution in EtOH)
showed each enantiomer to be distinct from each other
and enantiomerically pure (e.e. = 100%). Example 4 :
4-amino-N-(T4-chlorophenyl)(cvclopropyl)methyl)-l-(7H-
pyrrolo[2.,3- dlpyrimidin-4-yl)piperidine-4-carboxa
mide O-(7-Azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(0.228 g) was added to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-d]pyrim
idin-4- yl)piperidine-4-carboxylic acid (Intermediate
1) (0.181 g), (4-
chlorophenyl)(cyclopropyl)methanamine (Intermediate 3)
(0.091 g) and DIPEA (0.261mL) in DMA (5 mL) at 250C.
The resulting solution was stirred at 50 0C for 1
hour. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using IN
ammonia/MeOH and pure fractions were evaporated to
dryness. This crude material was suspended in
dichloromethane (25 mL), and TFA (5 mL) was added. The
reaction mixture was stirred for 1 hour, then the
crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using IN
ammonia/MeOH and pure fractions were evaporated to
dryness to afford the crude material as a white solid.
This material was triturated under cold methanol to
give the pure product, 4-amino-N-((4-
chlorophenyl)(cyclopropyl)methyl)-l-(7H-pyrrolo[2,3-d]
pyrimidin-4-yl)piperidine-4- carboxamide as a white
solid (0.167 g, 79 %). 1 NMR (400.13 MHz, DMSO-d6) d
0.27 - 0.37 (2H, m), 0.48 - 0.52 (2H, m), 1.18 - 1.24
(IH, m), 1.40 - 1.48 (2H, m), 1.88 - 2.02 (2H, m),
2.20 (2H, s), 3.50 - 3.59 (2H, m), 4.15 (IH, t), 4.36
- 4.42 (2H, m), 6.57 - 6.58 (IH, m), 7.14 - 7.16 (IH,
m), 7.35 - 7.40 (4H, m), 8.12 (IH, s), 8.47 (IH, d),
11.62 (IH, s). MS m/e MH+ 425. Example 5:
4-amino-N-d-amino-l-(4-chlorophenyl)ethyl)-l-(7H-pyrro
lo[2.,3- 



dlpyrimidin-4-yl)piperidine-4-carboxamide
Trifluoroacetic acid (3 mL) was added to tert-butyl
4-(2-amino-l-(4-
chlorophenyl)ethylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrim
idin-4-yl)piperidin-4- ylcarbamate (Intermediate 6)
(0.514 g) in DCM (100 mL) at 250C. The resulting
solution was stirred at 25 0C for 3 hours. The crude
product was purified by ion exchange chromatography,
using an SCX column. The desired product was eluted
from the column using 7M NH ZMeOH and pure fractions
were evaporated to dryness. The crude productwas
purified by preparative HPLC (Waters XBridge Prep Cl 8
OBD column, 5m silica, 19 mm diameter, 100 mm length),
using decreasingly polar mixtures of water (containing
1% NH3) and MeCN as eluents. Fractions containing the
desired compound were evaporated to dryness. This
material was then further purified by flash silica
chromatography, elution gradient 0 to 10% methanolic
ammonia (7N) in DCM. Pure fractions were evaporated to
dryness to afford
4-amino-N-(2-amino-l-(4-chlorophenyl)ethyl)-l-(7H-pyrr
olo[2,3- d]pyrimidin-4-yl)piperidine-4-carboxamide as
a colourless gum (0.047 g, 11.4 %). IH NMR (400.13
MHz, DMSOd 6) d 1.41 - 1.51 (2H, m), 1.86 - 1.94 (2H,
m), 1.97 - 2.05 (2H, m), 2.77 - 2.86 (2H, m), 3.18
(2H, s), 3.51 - 3.59 (2H, m), 4.35 - 4.44 (2H, m),
4.70 (IH, t), 6.58 (IH, d), 7.15 (IH, d), 7.30 - 7.32
(2H, m), 7.35 - 7.37 (2H, m), 8.12 (IH, s), 8.41 (IH,
s), 11.62 (IH, s). MS m/e MH+ 414. Example 6:
(S)-4-(aminomethyl)-N-Q-(4-chlorophenyl)ethyl)-l-(7H-p
yrrolo[2,3- dlpyrimidin-4-yl)piperidine-4-carboxamide
Trifluoroacetic acid (2 mL, 25.96 mmol) was added to
(S)-tert-butyl (4-(l-(4-
chlorophenyl)ethylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrim
idin-4-yl)piperidin-4- yl)methylcarbamate
(Intermediate 13) (0.257 g, 0.5 mmol) in DCM (20 mL)
at 250C. The resulting solution was stirred at 25C for
1 hour. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using 7M NH ZMeOH
and pure fractions were evaporated to dryness. The
crude product was purified by flash silica
chromatography, elution gradient 0 to 10% 7N
ammonia/MeOH in DCM. Pure fractions were evaporated to
dryness to afford (S)-4-
(aminomethyl)-N-(l-(4-chlorophenyl)ethyl)-l-(7H-pyrrol
o[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide
(0.095 g, 46.0 %) as a white solid.IH NMR (400.13 MHz,
DMSO-d6) d 1.39 (3H, d), 1.43 - 1.50 (4H, m), 2.05 -
2.14 (2H, m), 2.69 (2H, s), 3.37 - 3.47 (2H, m), 4.20
- 4.25 (2H, m), 4.96 - 5.04 (IH, t), 6.55 (IH, d),
7.15 (IH, d), 7.37 (4H, s), 8.1 1 (IH, s), 8.49 (IH,
d), 11.61 (IH, s). MS nVeMH+ 413. Example 7:
4-amino-N-Q-f4-chlorophenyl)-4-hvdroxybutyl)-l-(7H-pyr
rolo [2,3- dlpyrimidin-4-yl)piperidine-4-carboxamide
Trifluoroacetic acid (2 ml, 25.96 mmol) was added to
tert-butyl 4-(l-(4-chlorophenyl)-4-
hydroxybutylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-4
-yl)piperidin-4-ylcarbamate (Intermediate 17) (140 mg,
0.26 mmol) at 20 0C and the resulting solution stirred
for 1 hour. The solution was then diluted with
methanol, applied to a 1Og SCX column and eluted with
methanol followed by 2N NH ZMeOH. Fractions containing
product were combined, concentrated by evaporation and
purified by preparative HPLC (Waters XBridge Prep C18
OBD column, 5mm silica, 19 mm diameter, 100 mm
length), using decreasingly polar mixtures of water
(containing 1% NH ) and MeCN as eluents. Fractions
containing the desired compound were evaporated to
dryness to afford 4-amino-N-(l-(4-
chlorophenyl)-4-hydroxybutyl)-l-(7H-pyrrolo[2,3-d]pyri
midin-4-yl)piperidine-4- carboxamide (58.0 mg, 50.8 %)
as a colourless solid. IH NMR (399.902 MHz, DMSO) d
1.28 - 1.5 1 (4H, m), 1.69 - 1.80 (2H, m), 1.90 - 2.03
(2H, m), 3.37 - 3.41 (2H, m), 3.50 - 3.58 (2H, m),
4.37 - 4.43 (3H, m), 4.71 - 4.76 (IH, m), 6.59 (IH,
m), 7.16 (IH, m), 7.36 (4H, m), 8.13 (IH, s), 8.33
(IH, d), 11.64 (IH, s). MS m/e MH+ 443.Examples 7A and
7B:
(S)-4-amino-N-Q-(4-chlorophenyl)-4-hvdroxybutyl)-l-(7H
Pyrrolo[ 2,3-dlpyrimidin-4-yl)piperidine-4-carboxamide
and (R)-4-amino-N-Q-(4-
chlorophenyl)-4-hvdroxybutyl)-l-(7H-pyrrolo[2.,3-dlpyr
imidin-4-yl)piperidine-4- carboxamide DIPEA (2.85 mL,
16.0 mmol) was added to
4-amino-N-(l-(4-chlorophenyl)-4-
hydroxybutyl)piperidine-4-carboxamide (Intermediate
72) (1.04 g, 3.19 mmol) and 4-
chloro-7H-pyrrolo[2,3-d]pyrimidine (0.490 g, 3.19
mmol) in ethanol (15.96 mL) at 250C. The resulting
solution was stirred at 650C overnight. The crude
product was analysed by LCMS and evaporated to
dryness. The crude solid was then purified by ion
exchange chromatography, using an SCX-2 column. The
product was eluted from the column using 20% IN
ammonia in methanol / DCM. The crude mixture was then
re-purified by flash silica chromatography (eluent
0-10% IN ammonia / MeOH in DCM) and pure fractions
evaporated to dryness to afford
4-amino-N-(l-(4-chlorophenyl)-4-hydroxybutyl)-l-(7Hpyr
rolo[ 2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide
(63.9 %) (racemate) as a fine white solid. The
racemate was chirally resolved by supercritical flow
chromatography (SFC) to afford the pure enantiomers in
yields of 272mg (19%) and 245mg (17%) respectively.
The NMR spectra for both enantiomers were identical. 1
NMR (400. 13 MHz, DMSO) d 1.38-1.42 (2H, m), 1.46-1.49
(2H, d), 1.74 (2H, s), 1.92- 2.03 (2H, m), 2.19 (2H,
s), 3.55-3.58 (2H, d), 4.38 (IH, s), 4.41 (2H, s),
4.75-4.76 (IH, d), 6.59 (IH, s), 7.17 (IH, s), 7.36
(4H, s), 8.15 (IH, s), 8.32-8.34 (IH, d), 11.65 (IH,
s, exchange); MS m/e MH+ 443; HPLC tR = 1.66
min.Example 8:
4-amino-N-Q-f4-chlorophenyl)-2-hvdroxyethyl)-l-(7H-pyr
rolo[2.,3- dlpyrimidin-4-yl)piperidine-4-carboxamide
tert-Butyl 4-(l
-(4-chlorophenyl)-2-hydroxyethylcarbamoyl)-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (Intermediate
18) (137 mg, 0.27 mmol) was treated with
trifluoroacetic acid (2 mL). The solution was stirred
for 1 hour at room temperature. The mixture was
concentrated under reduced pressure. The crude product
was purified by ion exchange chromatography, using a
SCX column. The residue was loaded onto the column in
methanol and washed with methanol. The desired product
was eluted from the column using 2M ammonia in
methanol and pure fractions were evaporated to dryness
to afford
4-amino-N-(l-(4-chlorophenyl)-2-hydroxyethyl)-l-(7H-py
rrolo[2,3- d]pyrimidin-4-yl)piperidine-4-carboxamide (
111 mg, quant.) as a colourless crystalline solid. NMR
(399.9 MHz, DMSOd 6) d 1.40 - 1.49 (2H, m), 1.85 -
2.09 (2H, m), 3.48 - 3.69 (4H, m), 4.35 - 4.48 (2H,
m), 4.72 - 4.81 (IH, m), 4.90 - 4.96 (IH, m), 6.58
(IH, br, s), 7.12 - 7.18 (IH, m), 7.30 - 7.40 (4H, m),
8.13 (IH, s), 8.45 - 8.53 (IH, m), 11.64 (IH, s) m/z
(ESI+) (M+H)+ = 415; HPLC tR = 1.57 min.Example 9:
(S)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-l-(7
H-pyrrolo[2.,3-
dlpyrimidin-4-yl)piperidine-4-carboxamide (E9) 



HCl (4M in Dioxane) (3.00 mL, 12.00 mmol) was added to
(S)-tert-butyl 4-(l-(4-
chlorophenyl)-3-hydroxypropylcarbamoyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-
4-ylcarbamate (Intermediate 22) (1.27 g, 2.40 mmol) in
dichloromethane (20 mL). The resulting suspension was
stirred at 20 0C for 16 hours. The reaction mixture
was filtered through a PTFE filtercup and the crude
solid was purified by preparative HPLC (Waters XTerra
Cl 8 column, 5mm silica, 19 mm diameter, 100 mm
length), using decreasingly polar mixtures of water
(containing 1% TFA) and MeCN as eluents. Fractions
containing the desired compound were purified by ion
exchange chromatography, using an SCX column. The
desired product was eluted from the column using 7M NH
ZMeOH and pure fractions were evaporated to dryness to
afford (S)-4-amino-N-(l-(4-chlorophenyl)-3-
hydroxypropyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)pipe
ridine-4-carboxamide (0.200 g, 19.4 %) as a white
solid. IH NMR (399.9 MHz, DMSO-d6) d 1.45 (2H, d),
1.86 (IH, d), 1.90 - 1.93 (IH, m), 2.19 (2H, s), 3.38
(2H, q), 3.51 - 3.58 (2H, m), 4.35 - 4.38 (2H, m),
4.53 (IH, t), 4.88 (IH, d), 6.58 (IH, t), 7.16 (IH,
t), 7.32 - 7.38 (4H, m), 8.12 (IH, s), 8.43 (IH, d),
11.63 (IH, s), m/z (ESI+) (M+H)+ = 429; HPLC tR = 1.46
min.Example 9 alternative route 1:
(S)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-
l-(7H-pyrrolo [2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide
N-Ethyldiisopropylamine (1.676 ml, 9.62 mmol) was
added to (S)-4-amino-N-(l-(4-
chlorophenyl)-3-hydroxypropyl)piperidine-4-carboxamide
(Intermediate 49) (Ig, 3.21 mmol) and
4-chloro-7H-pyrrolo[2,3-d]pyrimidine (0.493 g, 3.21
mmol) in butan-1-ol (15 ml). The resulting solution
was stirred at 600C for 18 hours. The reaction mixture
was diluted with EtOAc (50 mL), and washed
sequentially with water (25 mL) and saturated brine
(25 mL). The organic layer was dried over MgSO ,
filtered and evaporated to afford crude product. The
crude product was purified by flash silica
chromatography, elution gradient 0 to 6% MeOH with
ammonia in DCM. Pure fractions were evaporated to
dryness to afford
(S)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (842mg) as a
white foam. (S)-4-amino-N-(l-
(4-chlorophenyl)-3-hydroxypropyl)-l-(7H-pyrrolo[2,3-d]
pyrimidin-4-yl)piperidine-4- carboxamide was stirred
in ethyl acetate (7 mL) for 18 hours. The solid was
collected by filtration, washed with a small amount of
ethyl acetate and vacuum oven dried at 55C for 18
hours to afford
(S)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (0.585
g, 42.5 %) as a white solid m/z (ES+) (M+H)+ = 429;
HPLC tR= 1.60 min. IH NMR (400.13 MHz, DMSO-d6) d 1.39
- 1.47 (2H, m), 1.80 - 2.02 (4H, m), 2.17 (2H, s),
3.35 - 3.40 (2H, m), 3.50 - 3.59 (2H, m), 4.34 - 4.41
(2H, m), 4.53 (IH, t), 4.88 (IH, d), 6.57 (IH, m),
7.14 - 7.16 (IH, m), 7.31 - 7.37 (4H, m), 8.12 (IH,
s), 8.42 (IH, d), 11.62 (IH, s)Example 9 alternative
route 2 :
(S)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-
l-(7H-pyrrolo [2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide
(S)-3-Amino-3-(4-chlorophenyl)propan-l-ol
(Intermediate 47) (2.055 g, 11.07 mmol) was added in
one portion to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-d]pyrim
idin-4- yl)piperidine-4-carboxylic acid (Intermediate
1) (4g, 11.07 mmol) and DIPEA (5.80 ml, 33.20 mmol) in
DMA (40 ml). HATU (4.63 g, 12.18 mmol) was added and
the resulting solution was stirred at 200C for 24
hours. The reaction mixture was evaporated to dryness
then diluted with EtOAc (300 mL), and washed
sequentially with water (50 mL) and saturated brine
(50 mL). The organic layer was dried over MgSO ,
filtered and evaporated to afford crude product. The
crude product was purified by flash silica
chromatography, elution gradient 2 to 6% MeOH with
ammonia in DCM. Pure fractions were evaporated to
dryness and triturated with dioxane (40ml) to afford
(S)-tert-butyl 4-(l-(4-chlorophenyl)-3-
hydroxypropylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4-ylcarbamate (Intermediate 22) (4.82
g, 82 %) as a white solid. (S)-tert-butyl
4-(l-(4-chlorophenyl)-3-
hydroxypropylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4-ylcarbamate (Intermediate 22) (4.82
g, 82 %) was suspended in dioxane (40.0 ml) and 4M
hydrogen chloride in dioxane (7.69 ml, 221.36 mmol)
added. The reaction was stirred at ambient temperatre
for 2 hours. The crude product was purified by ion
exchange chromatography, using an SCX column. The
desired product was eluted from the column using 3.5M
NH ZMeOH and pure fractions were evaporated to
dryness. The crude product was purified by preparative
HPLC (Waters XBridge Prep Cl 8 OBD column, 5mm silica,
19 mm diameter, 100 mm length), using decreasingly
polar mixtures of water (containing 1% NH3) and MeCN
as eluents. Fractions containing the desired compound
were evaporated to dryness to afford
(S)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (1.200 g,
25.3 %) as a white solid.m/z (ES+) (M+H)+ = 429; HPLC
tR= 1.67 min. 1H NMR matches previous. Example 10:
N-(3-acetamido-l-(4-chlorophenyl)propyl)-4-amino-l-(7H
-pyrrolo[2.,3-
dlpyrimidin-4-yl)piperidine-4-carboxamide Hydrogen
chloride (4M) in 1,4-Dioxane (0.430 mL, 1.72 mmol) was
added to tert-butyl 4-
(3-acetamido-l-(4-chlorophenyl)propylcarbamoyl)-l-(7H-
pyrrolo[2,3-d]pyrimidin-4- yl)piperidin-4-ylcarbamate
(Intermediate 28) (98 mg, 0.17 mmol) in DCM (4mL) at
2O0C. The resulting suspension was stirred at 20 0C
for 70 hours. The reaction mixture was evaporated to
dryness. The crude product was purified by preparative
HPLC (Waters XTerra Cl 8 column, 5m silica, 19 mm
diameter, 100 mm length), using decreasingly polar
mixtures of water (containing 1% NH ) and MeCN as
eluents. Fractions containing the desired compound
were evaporated to dryness to afford
N-(3-acetamido-l-(4-
chlorophenyl)propyl)-4-amino-l-(7H-pyrrolo[2,3-d]pyrim
idin-4-yl)piperidine-4- carboxamide (15.00 mg, 18.5 %)
as a white dry film. IH NMR (399.9 MHz, DMSO-d6) d
1.42 -1.47 (2H, m), 1.79 (3H, s), 1.85 (IH, t), 1.89 -
1.93 (IH, m), 2.10 (2H, s), 3.00 (2H, t), 3.55 (2H,
d), 4.36 - 4.40 (2H, m), 4.80 (IH, d), 6.58 - 6.60
(IH, m), 7.16 (IH, t), 7.34 - 7.39 (4H, m), 7.80 (IH,
t), 8.13 (IH, s), 8.39 (IH, s), 11.64 (IH, s) No
visible NH2. m/z (ESI+) (M+H)+ = 470; HPLC tR = 1.56
min.Example 11:
4-amino-N-Q-f4-chlorophenyl)-3-fdimethylamino)propyl)-
l-(7Hpyrrolo[ 2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide Hydrogen
chloride (4M in 1,4-dioxane, 1.01 mL, 4.05 mmol) was
added to tert-butyl 4-(l-
(4-chlorophenyl)-3-(dimethylamino)propylcarbamoyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidin-4-ylcarbamate (Intermediate 34) (0.045 g,
0.08 mmol) in a mixture of DCM (5 mL) and methanol (2
mL) at 22 0C. The resulting solution was stirred at 22
0C for 16 hours. The mixture was evaporated and the
residue was purified by ion exchange chromatography,
using an SCX column. The desired product was eluted
from the column using 2M NHVMeOH and pure fractions
were evaporated to dryness to afford 4-amino-N-
(l-(4-chlorophenyl)-3-(dimethylamino)propyl)-l-(7H-pyr
rolo[2,3-d]pyrimidin-4- yl)piperidine-4-carboxamide
(0.034 g, 92 %) as a colourless gum. 



IH NMR (399.902 MHz, CDC13) d 1.57 (2H, m), 1.66 (2H,
br.s), 1.81 (IH, m), 2.02 (IH, m), 2.18 (6H, s), 2.18
- 2.36 (4H, m), 3.67 (3H, m), 4.50 (2H, m), 5.00 (IH,
dt), 6.52 (IH, d), 7.05 (IH, d), 7.18 (2H, d), 7.29
(2H, d), 8.33 (IH, s), 9.07 (IH, d), 9.61 (IH, s). MS
m/e MH+ 456Examples HA and HB:
(S)-4-amino-N-(l-(4-chlorophenyr)-3-
fdimethylamino)propyl)-l-(7H-pyrrolo[2.,3-dlpyrimidin-
4-yl)piperidine-4- carboxamide and
(R)-4-amino-N-Q-(4-chlorophenyl)-3-(dimethylamino)prop
yl)-l- (7H-pyrrolo[2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide Racemic
4-amino-N-(l
-(4-chlorophenyl)-3-(dimethylamino)propyl)-
1-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide (Example
11) (231 mg, 0.51 mmol) was chirally separated on a
Chiralpak AD-H SFC (250mm x 20mm) column, using
supercritical fluid chromatography, elution solvent
7:3 CO Z(EtOH + 0.1% DEA). The appropriate fractions
for the first eluted isomer were evaporated and the
residue triturated with diethyl ether to give
4-amino-N-(l-(4-chlorophenyl)-3 -(dime
thylamino)propyl)-l -
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxam
ide (59 mg, 25%) as a white solid. IH NMR (399.902
MHz, DMSO) d 1.43 (2H, ddd), 1.83 (2H, dt), 1.86 -
2.01 (2H, m), 2.1 1 (6H, s), 2.14 (2H, t), 3.56 (2H,
ddd), 4.39 (2H, ddd), 4.83 (IH, dt), 6.58 (IH, dd),
7.16 (IH, dd), 7.33 (2H, d), 7.37 (2H, d), 8.13 (IH,
s), 8.61 (IH, d), 11.63 (IH, s). MS m/e MH+ 456.5. The
appropriate fractions for the second eluted isomer
were evaporated and the residue triturated with
diethyl ether to give 4-amino-N-(l-(4-chlorophenyl)-3-
(dimethylamino)propyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carbox
amide (43 mg, 19%) as a white solid. IH NMR (399.902
MHz, DMSO) d 1.43 (2H, ddd), 1.83 (2H, dt), 1.86 -
2.01 (2H, m), 2.1 1 (6H, s), 2.14 (2H, t), 3.56 (2H,
ddd), 4.39 (2H, ddd), 4.83 (IH, q), 6.58 (IH, dd),
7.16 (IH, dd), 7.33 (2H, d), 7.37 (2H, d), 8.13 (IH,
s), 8.61 (IH, d), 11.63 (IH, s). MS m/e MH+ 456.4,
458.4Example 12:
4-faminomethyl)-N-Q-f4-chlorophenyl)-3-hvdroxypropyl)-
l-(7Hpyrrolo[ 2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide
O-(7-Azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluroniu
m hexafluorophosphate (106 mg, 0.28 mmol) was added to
4-((tert-butoxycarbonylamino)methyl)-l-(7H-pyrrolo[2,3
- d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 12) (100 mg, 0.27 mmol) and
N,N-diisopropylethylamine (0.055 mL, 0.32 mmol) in NMP
(5 mL) at 22 0C. The resulting solution was stirred at
50 0C for 10 minutes then cooled to ambient
temperature. 3-Amino- 3-(4-chlorophenyl)propan-l-ol
(Intermediate 29) (49.5 mg, 0.27 mmol) was added as a
solution in NMP (2 mL) and the mixture was stirred at
22 0C for 16 hours. 4M HCl in dioxane ( 1 mL) was
added and the mixture was stirred at 22 0C for a
further 24 hours. The mixture was concentrated and the
residue was purified by ion exchange chromatography,
using an SCX column. The desired product was eluted
from the column using 30% (2M NH in MeOH) in DCM and
pure fractions were evaporated to dryness to afford
crude product. The crude product was purified by
preparative HPLC (Waters XBridge Prep Cl 8 OBD column,
5m silica, 19 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing 1%
NH3) and MeCN as eluents. Fractions containing the
desired compound were evaporated to dryness to afford
4-(aminomethyl)-N-(l-(4-
chlorophenyl)-3-hydroxypropyl)-l-(7H-pyrrolo[2,3-d]pyr
imidin-4-yl)piperidine-4- carboxamide (0.095 g, 8 1 %)
as a white solid. IH NMR (399.902 MHz, DMSO) d 1.47
(2H, m), 1.80 - 1.96 (2H, m), 2.09 (2H, m), 2.69 (IH,
s), 3.27 - 3.45 (4H, m), 4.26 (2H, ddd), 5.02 (IH,
dd), 6.56 (IH, d), 7.15 (IH, d), 7.33 - 7.39 (4H, m),
8.12 (IH, s), 8.44 (IH, d), 11.63 (IH, s). MS m/e MH+
556Example 13 :
4-amino-N-Q-f4-chlorophenyl)-3-hvdroxypropyl)-l-(7H-py
rrolo [2,3- dlpyrimidin-4-yl)piperidine-4-carboxamide
TFA (0.7 mL) was added to a suspension of tert-butyl
4-(l-(4-chlorophenyl)-3- hydroxypropylcarbamoyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarba
mate (Intermediate 36) (175 mg, 0.33 mmol) in
dichloromethane (7 mL) under argon. The resulting
solution was stirred at 200C for 16 hours. The
solvents were removed in vacuo and the reaction
mixture was purified by preparative HPLC using a
Waters X-Bridge reverse-phase column (C- 18, 5 microns
silica, 19 mm diameter, 100 mm length) with
decreasingly polar mixtures of water (containing 0.2%
ammonium carbonate) and acetonitrile as eluent. The
pure fractions were evaporated to dryness to afford
4-amino-N-
(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(7H-pyrrolo[2,3
-d]pyrimidin-4-yl)piperidine-4- carboxamide (99 mg,
69.8 %) as a white powder. IH NMR (500 MHz, DMSO-d6) d
1.38 -1.46 (2H, m), 1.81 - 1.91 (4H, m), 2.25 (2H, br
s), 3.48 (2H, m), 3.35 - 3.54 (2H, m), 4.35 - 4.41
(2H, m), 4.57 (IH, t), 4.87 (IH, m), 6.58 (IH, d),
7.16 (IH, d), 7.31 - 7.37 (4H, m), 8.1 1 (IH, s), 8.45
(IH, d), 11.65 (IH, s). m/z (ESI+) (M+H)+ = 429; HPLC
tR = 1.58 min.Example 14:
4-amino-N-(3-amino-l-(4-chlorophenyl)propyl)-l-(7H-pyr
rolo[2.,3- dlpyrimidin-4-yl)piperidine-4-carboxamide
Trifluoroacetic acid (0.05 mL) was added to a stirred
suspension of tert-butyl 4-(3- amino-
1-(4-chlorophenyl)propylcarbamoyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-
4-ylcarbamate (Intermediate 38) (7.0 mg) in DCM ( 1
mL) under argon at 25C. The resulting suspension was
stirred at 25C for 2 days. The reaction mixture was
evaporated to dryness to afford the di-TFA salt of
4-amino-N-(3 -amino- l-(4-chlorophenyl)propyl)-l-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxam
ide as a partially solid oil (13.0 mg). 1 NMR (500
MHz, DMSOd 6) d 1.86 (IH, d), 2.01 (2H, m), 2.08 (IH,
m) 2.41 (2H, m), 2.69 (2H, m), 2.85 (IH, m), 3.61 (2H,
t), 4.63 (2H, t), 5.02 (IH, q), 6.82 (IH, s), 7.36
(IH, t), 7.41 (2H, d), 7.49 (2H, d), 7.93 (3H, s br),
8.32 (IH, s), 8.59 (3H, s br), 8.96 (IH, d). MS m/e
MH+ 428. Example 15:
(R)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-l-(7
Hpyrrolo [2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide HCl (4M in
dioxane) (0.378 mL, 1.51 mmol) was added to
(i?)-tert-butyl 4-(l-(4-
chlorophenyl)-3-hydroxypropylcarbamoyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-
4-ylcarbamate (Intermediate 42) (0.160 g, 0.30 mmol)
in DCM (3 mL). The resultingsuspension was stirred at
20 0C for 3 hours. The reaction mixture was
evaporated. The crude product was purified by
preparative HPLC (Waters XTerra Cl 8 column, 5mm
silica, 19 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing 1%
ammonia) and MeCN as eluents. Fractions containing the
desired compound were evaporated to dryness to afford
(R)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxam
ide (0.051 g, 39.3 %) as a white solid. 



1H NMR (399.9 MHz, DMSO-d6) d 1.46 (2H, d), 1.86 (IH,
d), 1.90 - 1.93 (IH, m), 2.10 (2H, m), 3.37 (IH, t),
3.55 (2H, d), 4.40 (2H, d), 4.53 (2H, m), 4.88 (IH,
d), 6.58 (IH, t), 7.16 (IH, t), 7.32 - 7.38 (4H, m),
8.14 (IH, d), 8.43 (IH, d), 11.63 (IH, s) no visible
NH2. MS m/e MH+ 429; HPLC tR = 1.46 min. Example 16:
(R)-4-amino-N-Q-(4-chlorophenyl)ethyl)-l-(7H-pyrrolo[2
.,3- dlpyrimidin-4-yl)piperidine-4-carboxa mide
O-(7-azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(0.418 g, 1.10 mmol) was added in one portion to
4-(tert-butoxycarbonylamino)-l-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (0.361 g, 1 mmol),
(R)-l-(4-chlorophenyl)ethanamine (0.156 g, 1.00 mmol)
and DIPEA (0.524 mL, 3.00 mmol) in DMA (10 mL) at 250C
under nitrogen. The resulting solution was stirred at
6O0C for 4 hours. The crude product was purified by
ion exchange chromatography, using an SCX column. The
desired product was eluted from the column using IN
ammonia/MeOH and pure fractions were evaporated to
dryness. The crude material was treated with a 10%
solution of TFA in DCM (5 mL) and stirred at room
temperature. The crude product was purified by ion
exchange chromatography, using an SCX column. The
desired product was eluted from the column using IN
ammonia/MeOH and pure fractions were evaporated to
dryness. The crude product was purified by preparative
LCMS usingdecreasingly polar mixtures of water
(containing 1% ammonia) and MeCN as eluents. Fractions
containing the desired compound were evaporated to
dryness to afford (R)-4-
amino-N-(l-(4-chlorophenyl)ethyl)-l-(7H-pyrrolo[2,3-d]
pyrimidin-4-yl)piperidine-4- carboxamide (0.21 1 g,
52.9 %) as a white solid. NMR (400 MHz, DMSO) d 1.37
(3H, d), 1.39 - 1.48 (2H, m), 1.86 - 2.02 (2H, m),
2.19 (2H, s), 3.49 - 3.58 (2H, m), 4.34 - 4.43 (2H,
m), 4.83 - 4.91 (IH, m), 6.56 - 6.59 (IH, m), 7.14 -
7.16 (IH, m), 7.32 - 7.38 (4H, m), 8.12 (IH, s), 8.30
(IH, d), 11.62 (IH, s). MS m/e MH+ 399. Example 17:
(R)-4-(aminomethyl)-N-(l-(4-chlorophenyl)ethyl)-l-(7H-
pyrrolo[2,3- dlpyrimidin-4-yl)piperidine-4-carboxa
mide Raney(r) nickel (293 mg, 1.71 mmol) was added to
a solution of (R)-N-(I -(4-
chlorophenyl)ethyl)-4-cyano-l-(7H-pyrrolo[2,3-d]pyrimi
din-4-yl)piperidine-4- carboxamide (Intermediate 45)
(466 mg, 1.14 mmol), in ethanol (30 mL). Ammonium
hydroxide (10 mL) was added. This mixture was first
purged with nitrogen, then placed under a balloon of
hydrogen and stirred for 36 hours. The reaction
mixture was filtered through celite and the solvent
evaporated to dryness. The crude product was purified
by flash silica chromatography, elution gradient 0 to
10% IN ammonia/MeOH in DCM. Pure fractions were
evaporated to dryness to afford
(R)-4-(aminomethyl)-N-(l-(4-
chlorophenyl)ethyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-4-yl
)piperidine-4-carboxamide (276 mg, 58.6 %) as a white
solid. 1 NMR (400 MHz, DMSO) d 1.38 (3H, d), 1.41 -
1.51 (2H, m), 1.61 (2H, s), 2.09 (2H, d), 2.68 (2H,
s), 3.37 - 3.50 (2H, m), 4.18 - 4.28 (2H, m), 4.95 -
5.04 (IH, m), 6.56 (IH, d), 7.15 (IH, d), 7.26 - 7.50
(4H, m), 8.11 (IH, s), 8.52 (IH, d), 11.66 (IH, s). MS
m/e MH+ 413.Example 18:
(S)-4-amino-N-Q-(4-cvanophenyl)-3-hvdroxypropyl)-l-(7H
-pyrrolo[2.,3-
dlpyrimidin-4-yl)piperidine-4-carboxamide
(S)-4-(l-amino-3-hydroxypropyl)benzonitrile
(Intermediate 46) (195 mg, 1.1 1 mmol) was added in
one portion to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (400 mg, 1.1 1 mmol) and DIPEA (0.580
mL, 3.32 mmol) in DMA (5 mL).
O-(7-azabenzotriazol-l-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (463 mg, 1.22
mmol) was added and the resulting solution was stirred
at 20 0C for 24 hours. The reaction mixture was
evaporated to dryness then diluted with EtOAc (300
mL), and washed sequentially with water (50 mL) and
saturated brine (50 mL). The organic layer was dried
over MgSO , filtered and evaporated to afford crude
product. The crude product was purified by flash
silica chromatography, elution gradient 2 to 6% MeOH
with ammonia in DCM. Pure fractions were evaporated to
dryness to afford (S)-tert-butyl
4-(l-(4-cyanophenyl)-3-
hydroxypropylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4-ylcarbamate (267 mg, 46.4 %) as a
white solid. (S)-tert-butyl 4-(l-(4-cyanophenyl)-3-
hydroxypropylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4-ylcarbamate (267 mg, 0.51 mmol) was
suspended in dioxane (5.00 mL) and 4M hydrogen
chloride in dioxane (0.769 mL, 22.14 mmol) added. The
reaction was stirred at ambient temperature for 2
hours. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using 3.57V
ammonia/MeOH and pure fractions were evaporated to
dryness. The product was then purified by preparative
HPLC (Waters XBridge Prep Cl 8 OBD column, 5m silica,
2 1 mm diameter, 100 mm length), using decreasingly
polar mixtures of water (containing 1% ammonia) and
MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness to afford
(S)-4-amino-N-(l-(4-cyanophenyl)-3-hydroxypropyl)-l(7H
-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxamide
(70.0 mg, 15.1 %) as a white solid. 1 NMR (400.13 MHz,
DMSOd 6) d 1.36 - 1.47 (2H, m), 1.80 - 2.01 (4H, m),
2.17 (2H, s), 3.39 (2H, q), 3.52 - 3.59 (2H, m), 4.34
- 4.40 (2H, m), 4.58 (IH, t), 4.94 (IH, s), 6.57 (IH,
d), 7.15 (IH, d), 7.50 (2H, d), 7.76 - 7.79 (2H, d),
8.12 (IH, s), 8.52 (IH, s), 11.61 (IH, s). MS m/e MH+
420. Example 19:
(S)-4-amino-l-(5-bromo-7H-pyrrolo[2.,3-dlpyrimidin-4-y
l)-N-Q-(4-
chlorophenyl)-3-hydroxypropyl)piperidine-4-carboxamide
DIPEA (0.670 mL, 3.85 mmol) was added to
(S)-4-amino-N-(l-(4-chlorophenyl)-
3-hydroxypropyl)piperidine-4-carboxamide (Intermediate
49) (400 mg, 1.28 mmol) and
5-bromo-4-chloro-7H-pyrrolo[2,3-d]pyrimidine
(Intermediate 50) (298 mg, 1.28 mmol) in butan-1-ol (6
mL). The resulting solution was stirred at 600C for 18
hours. The reaction mixture was diluted with EtOAc (50
mL), and washed sequentially with water (25 mL) and
saturated brine (25 mL). The organic layer was dried
over MgSO , filtered and evaporated to afford crude
product. The crude product was purified by flash
silica chromatography, elution gradient 0 to 6% MeOH
with ammonia in DCM. The product was then purified by
preparative HPLC (Waters XBridge Prep Cl 8 OBD column,
5m silica, 19 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing 1%
ammonia) and MeCN as eluents. Fractions containing the
desired compound were evaporated to dryness and
triturated with diethyl ether to afford
(S)-4-amino-l-(5-bromo-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-N-(l-(4-chlorophenyl)-3-hydroxypropy
l)piperidine-4-carboxamide (70.0 mg, 10.8 %) as a
white solid.1 NMR (400.13 MHz, DMSOd 6) d 1.41 - 1.50
(2H, m), 1.81 - 1.92 (2H, m), 2.04 - 2.20 



(4H, m), 3.37 - 3.44 (4H, m), 3.91 (2H, t), 4.54 (IH,
t), 4.90 (IH, m), 7.33 - 7.38 (4H, m), 7.50 (IH, s),
8.25 (IH, s), 8.47 (IH, d), 12.18 (IH, s). MS nVeMH+
510. Example 20:
(S)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-l-QH
pyrazolo [3,4-dl
pyrimidin-4-yl)piperidine-4-carboxamide DIPEA (0.419
mL, 2.41 mmol) was added to
(S)-4-amino-N-(l-(4-chlorophenyl)-
3-hydroxypropyl)piperidine-4-carboxamide (Intermediate
49) (250 mg, 0.80 mmol) and
4-chloro-lH-pyrazolo[3,4-d]pyrimidine (124 mg, 0.80
mmol) in butan-1-ol (5 mL). The resulting solution was
stirred at 60 0C for 6 hours. The reaction mixture was
diluted with EtOAc (50 mL), and washed sequentially
with water (25 mL) and saturated brine (25 mL). The
organic layer was dried over MgSO , filtered and
evaporated to afford crude product. The crude product
was purified by flash silica chromatography, elution
gradient 0 to 6% MeOH with ammonia in DCM. Pure
fractions were evaporated to dryness and triturated
with diethyl ether to afford
(S)-4-amino-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l-(
lHpyrazolo[
3,4-d]pyrimidin-4-yl)piperidine-4-carboxamide ( 112
mg, 32.5 %) as a white solid. IH NMR (399.9 MHz,
DMSO-d 6) d 1.49 (2H, t), 1.79 - 2.01 (4H, m), 3.39
(2H, m), 3.62 (2H, s), 4.40 (2H, s), 4.57 (IH, t),
4.88 (IH, m), 7.32 - 7.38 (4H, m), 8.22 (IH, d), 8.29
(IH, s), 8.45 (IH, d), 13.52 (IH, s). MS m/e MH+
430.Example 21:
(S)-4-amino-N-(3-hvdroxy-l-phenylpropyl)-l-(7H-pyrrolo
[2.,3- dlpyrimidin-4-yl)piperidine-4-carboxamide
(S)-3-Amino-3-phenylpropan-l-ol hydrochloride (260 mg,
1.38 mmol) was added in one portion to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-d]pyrim
idin-4- yl)piperidine-4-carboxylic acid (Intermediate
21) (500 mg, 1.38 mmol) and DIPEA (0.967 mL, 5.53
mmol) in DMA (5 mL).
O-(7-azabenzotriazol-l-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (579 mg, 1.52
mmol) was added and the resulting solution was stirred
at 20 0C for 24 hours. The reaction mixture was
evaporated to dryness then diluted with EtOAc (300
mL), and washed sequentially with water (50 mL) and
saturated brine (50 mL). The organic layer was dried
over MgSO , filtered and evaporated to afford crude
product. The crude product was purified by flash
silica chromatography, elution gradient 2 to 6% MeOH
with ammonia in DCM. Fractions were evaporated to
afford (S)-tert-butyl 4-(3 -hydroxy-
l-phenylpropylcarbamoyl)-l -(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (334 mg,
48.8 %) as a white solid. The product (334 mg, 0.67
mmol) was suspended in dioxane (5.00 mL) and 4M
hydrogen chloride in dioxane (0.961 mL, 27.67 mmol)
added. The reaction was stirred at ambient temperature
for 2 hours. The crude product was purified by ion
exchange chromatography, using an SCX column. The
desired product was eluted from the column using 3.57V
ammonia/MeOH and pure fractions were evaporated to
dryness. The resulting gum was triturated with EtOAc
to give a solid which was collected by filtration and
dried under vacuum to give
(S)-4-amino-N-(3-hydroxy-l-phenylpropyl)-l-(7H-pyrrolo
[2,3- d]pyrimidin-4-yl)piperidine-4-carboxamide (93
mg, 17.0 %) as an off white solid. NMR (400.13 MHz,
DMSO-d 6) d 1.44 (2H, t), 1.82 - 2.03 (4H, m), 3.37
(2H, t), 3.50 - 3.58 (2H, m), 4.40 (2H, t), 4.49 (IH,
t), 4.90 (IH, d), 6.58 (IH, s), 7.15 (IH, t), 7.21 -
7.23 (IH, m), 7.30 - 7.31 (4H, m), 8.12 (IH, s), 8.41
(IH, d), 11.62 (IH, s).MS nVeMH+ 395. Example 22:
(S)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-l-(9
H-purin-6- yl)piperidine-4-carboxamide DIPEA (0.335
mL, 1.92 mmol) was added to
(S)-4-amino-N-(l-(4-chlorophenyl)-
3-hydroxypropyl)piperidine-4-carboxamide (Intermediate
49) (200 mg, 0.64 mmol) and 6-chloro-9H -purine (99
mg, 0.64 mmol) in butan-1-ol (4 mL). The resulting
solution was stirred at 600C for 18 hours. The
reaction mixture was diluted with EtOAc (50 mL), and
washed sequentially with water (25 mL) and saturated
brine (25 mL). The organic layer was dried over MgSO4,
filtered and evaporated to afford crude product. The
crude product was purified by flash silica
chromatography, elution gradient 0 to 6% MeOH with
ammonia in DCM. Pure fractions were evaporated to
dryness to afford (S)-4-amino-N-(l-
(4-chlorophenyl)-3-hydroxypropyl)-l-(9H-purin-6-yl)pip
eridine-4-carboxamide (141 mg, 51.1 %) as a white
solid. 1 NMR (400.13 MHz, DMSO-d 6) d 1.42 (2H, t),
1.78 - 2.00 (4H, m), 3.34 - 3.41 (2H, m), 3.61 (2H,
s), 4.53 (IH, t), 4.88 (IH, d), 5.02 (2H, s), 7.30 -
7.39 (4H, m), 8.08 (IH, s), 8.17 - 8.22 (IH, s), 8.42
(IH, d), 13.02 (IH, s). MS m/e MH+ 430.Example 23:
(S)-4-(aminomethyl)-N-Q-(4-chlorophenyl)-3-hvdroxyprop
yl)-l-(7Hpyrrolo[ 2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide
(S)-3-Amino-3-(4-chlorophenyl)propan-l-ol
(Intermediate 47) (247 mg, 1.33 mmol) was added in one
portion to
4-((tert-butoxycarbonylamino)methyl)-l-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 12) (500 mg, 1.33 mmol) and DIPEA (0.698
mL, 4.00 mmol) in DMA (6 mL).
O-(7-azabenzotriazol-lyl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (557
mg, 1.47 mmol) was added and the resulting solution
was stirred at 200C for 2 hours then 200C for 18
hours. The reaction mixture was diluted with EtOAc (50
mL), and washed sequentially with water (20 mL) and
saturated brine (20 mL). The organic layer was dried
over MgSO , filtered and evaporated to afford crude
product. The crude product was purified by flash
silica chromatography, elution gradient 2 to 6% MeOH
with ammonia in DCM. Pure fractions were evaporated to
dryness to afford (S)-tert-butyl
(4-(l-(4-chlorophenyl)-3-
hydroxypropylcarbamoyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4- yl)methylcarbamate (428 mg, 59.2 %)
as a colourless gum. The product (428 mg) was
dissolved in dioxane (6.00 mL) and 4M hydrogen
chloride in dioxane (0.925 mL, 26.64 mmol) added. The
reaction was stirred at ambient temperature for 2
hours. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired
product was eluted from the column using 3.57V
ammonia/MeOH and pure fractions were evaporated to
dryness. The crude product was purified by preparative
HPLC (Waters XBridge Prep C18 OBD column, 5mm silica,
19 mm diameter, 100 mm length), using decreasingly
polar mixtures of water (containing 1% ammonia) and
MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness to afford (S)-4-
(aminomethyl)-N-(l-(4-chlorophenyl)-3-hydroxypropyl)-l
-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)piperidine-4-carboxamide (192 mg, 32.5 %) as a
white dry film.1 NMR (400.13 MHz, DMSO-d6) d 1.45 -
1.47 (2H, m), 1.79 - 1.84 (IH, m), 1.89 - 1.99 (IH,
m), 2.09 (2H, s), 2.67 (2H, s), 3.36 - 3.42 (4H, m),
4.25 (2H, d), 4.57 (IH, s), 5.01 (IH, d), 6.55 (IH,
s), 7.14 (IH, s), 7.33 - 7.36 (4H, m), 8.1 1 (IH, s),
8.44 (IH, d), 11.61 (IH, s). 



MS nVeMH+ 443. Example 24:
(^)-4-amino-N-Q-(4-bromophenyl)-3-hvdroxypropyl)-l-(7H
-pyrrolo[2.,3-
dlpyrimidin-4-yl)piperidine-4-carboxamide
(S)-3-Amino-3-(4-bromophenyl)propan-l-ol (Intermediate
51) (191 mg, 0.83 mmol) was added in one portion to
4-(tert-butoxycarbonylamino)-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (300 mg, 0.83 mmol) and DIPEA (0.435
mL, 2.49 mmol) in DMA (5 mL).
O-(7-azabenzotriazol-l-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (347 mg, 0.91
mmol) was added and the resulting solution was stirred
at 200C for 24 hours. The reaction mixture was
evaporated to dryness then diluted with EtOAc (300
mL), and washed sequentially with water (50 mL) and
saturated brine (50 mL). The organic layer was dried
over MgSO , filtered and evaporated to afford crude
product. The crude product was purified by flash
silica chromatography, elution gradient 2 to 6% MeOH
with ammonia in DCM. Fractions were evaporated to
afford (S)-tert-butyl 4-( 1-(4-bromophenyl)-3
-hydroxypropylcarbamoyl)- 1-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbama
te (212 mg, 44.5 %) as a white solid. The product (212
mg, 0.36 mmol) was suspended in dioxane (5.00 mL) and
4M hydrogen chloride in dioxane (0.577 mL, 16.6 mmol)
added. The reaction was stirred at ambient temperature
for 2 hours. The crude product was purified by ion
exchange chromatography, using an SCX column. The
desired product was eluted from the column using 3.57V
ammonia/MeOH and pure fractions were evaporated to
dryness. The productwas then purified by preparative
HPLC (Waters XBridge Prep Cl 8 OBD column, 5mm silica,
19 mm diameter, 100 mm length), using decreasingly
polar mixtures of water (containing 1% ammonia) and
MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness to afford
(S)-4-amino-N-(l-(4-bromophenyl)-3-
hydroxypropyl)-l-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)pipe
ridine-4-carboxamide (5 1.0 mg, 13.0 %) as a white
solid. 1 NMR (400.13 MHz, DMSOd 6) d 1.38 - 1.46 (2H,
m), 1.79 - 2.01 (4H, m), 2.15 (2H, s), 3.37 (2H, q),
3.51 - 3.58 (2H, m), 4.37 (2H, t), 4.52 (IH, t), 4.86
(IH, d), 6.57 (IH, d), 7.15 (IH, d), 7.27 (2H, d),
7.48 - 7.51 (2H, m), 8.12 (IH, s), 8.42 (IH, d), 11.62
(IH, s). MS m/e MH+ 473. Example 25:
4-amino-N-Q-f4-chlorophenyl)-4-fdimethylamino)butyl)-l
-(7Hpyrrolo[ 2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide
l-(4-Chlorophenyl)-N4,N4-dimethylbutane-l,4-diamine
(Intermediate 57) (330 mg, 1.46 mmol) was added in one
portion to 4-(tert-butoxycarbonylamino)-l-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (526 mg, 1.46 mmol) and DIPEA (0.763
mL, 4.37 mmol) in DMA (5 mL).
O-(7-azabenzotriazol-l-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (609
mg, 1.60 mmol) was added and the resulting solution
was stirred at 50 0C for 2 hours. The reaction mixture
was diluted with EtOAc (25 mL), and washed
sequentially with water (20 mL) and saturated brine
(20 mL). The organic layer was dried over MgSO ,
filtered and evaporated to afford crude product. The
crude product was purified by flash silica
chromatography, elution gradient 5 to 10% MeOH with
ammonia in isohexane. Pure fractions were evaporated
to dryness to afford tert-butyl 4-(l
-(4-chlorophenyl)-4-(dimethylamino)butylcarbamoyl)-
1-(7Hpyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbam
ate (423 mg, 51.0 %) as a colourless gum. tert-Butyl
4-(
1-(4-chlorophenyl)-4-(dimethylamino)butylcarbamoyl)-
1-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidin-4-ylcarbamate (423 mg,
0.74 mmol) was dissolved in DCM (5.00 mL) and TFA ( 1
mL) added. The reaction was stirred at ambient
temperature for 2 hours. The crude product was
purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column
using 3.57V ammonia/MeOH and pure fractions were
evaporated to dryness to afford crude product which
was triturated with diethyl ether to afford
4-amino-N-(l-(4-chlorophenyl)-4-
(dimethylamino)butyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carbox
amide (245 mg, 35.8 %) as a white solid. 1 NMR (400.13
MHz, DMSO-d6) d 1.26 - 1.33 (2H, m), 1.38 - 1.47 (2H,
m), 1.65 - 1.75 (2H, m), 1.87 - 2.01 (2H, m), 2.08
(6H, s), 2.18 (2H, t), 3.50 - 3.58 (2H, m), 4.35 -
4.41 (2H, m), 4.73 (IH, m), 6.57 (IH, d), 7.14 - 7.16
(IH, m), 7.32 - 7.37 (4H, m), 8.12 (IH, s), 8.31 (IH,
d), 11.62 (IH, s). MS m/e MH+ 470. Example 26:
(S)-4-amino-N-(l-(4-chlorophenyl)-3-(diethylamino)prop
yl)-l-(7Hpyrrolo[ 2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide
(S)-l-(4-Chlorophenyl)-N3,N3-diethylpropane-l,3-diamin
e (Intermediate 60) ( 119 mg, 0.49 mmol) was added in
one portion to
4-(tert-butoxycarbonylamino)-l-(7Hpyrrolo[
2,3-d]pyrimidin-4-yl)piperidine-4-carboxylic acid
(Intermediate 1) (179 mg, 0.49 mmol) and DIPEA (0.259
mL, 1.48 mmol) in DMA (5 mL).
O-(7-azabenzotriazol-l-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (207
mg, 0.54 mmol) was added andthe resulting solution was
stirred at 500C for 2 hours. The reaction mixture was
diluted with EtOAc (25 mL), and washed sequentially
with water (20 mL) and saturated brine (20 mL). The
organic layer was dried over MgSO , filtered and
evaporated to afford crude product. The crude product
was purified by flash silica chromatography, elution
gradient 5 to 10% MeOH with ammonia in DCM. Pure
fractions were evaporated to dryness to afford
(S)-tert-butyl
4-(l-(4-chlorophenyl)-3-(diethylamino)propylcarbamoyl)
-l-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (189 mg, 65.5
%) as a colourless gum. (S)-tertbutyl 4-(l
-(4-chlorophenyl)-3-(diethylamino)propylcarbamoyl)-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidin-4-ylcarbamate (189 mg, 0.33
mmol) was dissolved in DCM (5.00 mL) and TFA ( 1 mL)
added. The reaction was stirred at ambient temperature
for 2 hours. The crude product was purified by ion
exchange chromatography, using an SCX column. The
desired product was eluted from the column using IN
ammonia/MeOH and pure fractions were evaporated to
dryness to afford crude product which was triturated
with diethyl ether to afford
(S)-4-amino-N-(l-(4-chlorophenyl)-3-(diethylamino)prop
yl)-l-
(7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidine-4-carboxam
ide (70.0 mg, 29.3 %) as a white foam. 1 NMR (400.13
MHz, DMSO-d6) d 0.94 (6H, d), 1.42 - 1.49 (2H, m),
1.86 - 2.01 (4H, m), 2.43 (2H, m), 3.51 - 3.59 (2H,
m), 4.37 - 4.43 (2H, m), 4.84 (IH, t), 6.58 (IH, d),
7.15 - 7.16 (IH, d), 7.32 - 7.38 (4H, m), 8.12 (IH,
s), 8.59 (IH, s), 11.63 (IH, s). MS m/e MH+ 484.
Example 27:
(S)-4-amino-N-Q-(4-chlorophenyl)-3-hvdroxypropyl)-l-(5
-cvclopropyl- 7H-pyrrolo [2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide Hydrogen
chloride 4M in dioxane (0.923 mL, 3.69 mmol) was added
to (S)-tertbutyl
4-(l-(4-chlorophenyl)-3-hydroxypropylcarbamoyl)-l-(5-c
yclopropyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)piperidin-4
-ylcarbamate (Intermediate 65) (420 mg, 0.74 mmol) in
dioxane (25 mL). The resulting solution was stirred at
ambient temperature for 2 hours. 



The reaction mixture was dissolved in methanol and
purified by ion exchange chromatography, using an SCX
column. The desired product was eluted from the column
using 3.57V ammonia/MeOH and pure fractions were
evaporated to dryness. The product was then purified
by preparative LCMS (Waters XBridge Prep Cl 8 OBD
column, 5m silica, 19 mm diameter, 100 mm length),
using decreasingly polar mixtures of water (containing
1% ammonia) and MeCN as eluents. Fractions containing
the desired compound were evaporated to dryness to
afford (S)-4-amino-N-(l-(4-chlorophenyl)-3-
hydroxypropyl)-l-(5-cyclopropyl-7H-pyrrolo[2,3-d]pyrim
idin-4-yl)piperidine-4- carboxamide (25.0 mg, 7.2 %)
as a white solid. 1 NMR (400. 13 MHz, DMSOd 6) d 0.66
- 0.70 (2H, m), 0.86 - 0.91 (2H, m), 1.41 - 1.50 (2H,
m), 1.81 - 2.13 (5H, m), 3.35 - 3.43 (4H, m), 3.99 -
4.07 (2H, m), 4.54 (IH, t), 4.90 (IH, d), 6.90 (IH,
s), 7.32 - 7.38 (4H, m), 8.18 (IH, s), 8.47 (IH, d),
11.46 (IH, s). MS m/e MH+ 470. Example 28:
4-amino-N-Q-(4-chlorophenyl)-3-(methylamino)propyl)-l-
(7Hpyrrolo[ 2,3-dl
pyrimidin-4-yl)piperidine-4-carboxamide Hydrogen
chloride (4M in dioxane, 0.461 mL, 1.84 mmol) was
added to tert-butyl 4-(l
-(4-chlorophenyl)-3-(methylamino)propylcarbamoyl)-
1-(7H-pyrrolo[2,3-d]pyrimidin-
4-yl)piperidin-4-ylcarbamate (Intermediate 68) (10 mg,
0.02 mmol) in a mixture of DCM (3 mL) and methanol ( 1
mL) at 220C. The resulting solution was stirred at 22C
for 2 hours. The mixture was evaporated and the
residue was purified by ion exchangechromatography,
using an SCX column. The desired product was eluted
from the column using 30% (2M NH in MeOH) in DCM and
pure fractions were evaporated to dryness to afford
4-amino-N-(l -(4-chlorophenyl)-3-(methylamino)propyl)-
1-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)piperidine-4-carboxamide (7 mg, 86 %)
as a colourless gum. 1 NMR (399.902 MHz, DMSO) d 1.44
(2H, m), 1.83 (2H, dt), 1.87 - 2.01 (2H, m), 2.15 (2H,
m), 2.25 (2H, br.s), 2.42 (2H, m), 3.56 (2H, m), 4.38
(2H, m), 4.84 (IH, br.s), 6.58 (IH, d), 7.16 (IH, d),
7.32 - 7.38 (4H, m), 8.13 (IH, s), 8.57 (IH, s), 11.63
(IH, s). MS m/e MH+ 442.4. The compounds of the
invention listed in Table A below were made from the
appropriate starting materials using a process
analogous to that described in Example 2. Table AThe
compounds of the invention listed in Table B below
were made from the appropriate starting materials
using a process analogous to that described in Example
9 alternative route 1. Table BCOMPOSITION 064 The
present application refers to a novel pharmaceutical
composition of N-(3-
methoxy-5-methylpyrazin-2-yl)-2-(4-[l,3,4-oxadiazol-2-
yl]phenyl)pyridine-3-sulphonamide 5 (hereafter
"Compound (I)). More specifically the invention
relates to a pharmaceutical composition comprising
Compound (I) with mannitol and/or microcrystalline
cellulose, and to the manufacture of medicament for
use in treating cancer and to methods of treating
cancer in a warm blooded animal such as man using this
composition. Compound (I) is an endothelin antagonist.
The endothelins are a family of endogenous 10 2 1
amino acid peptides comprising three isoforms,
endothelin-1 (ET-I), endothelin-2 and endothelin-3.
The endothelins are formed by cleavage of the Trp2
1-Val22 bond of their corresponding proendothelins by
an endothelin converting enzyme. The endothelins are
among the most potent vasoconstrictors known and have
a characteristic long duration of action. They exhibit
a wide range of other activities including cell
proliferation and 15 mitogenesis, extravasation and
chemotaxis, and also interact with a number of other
vasoactive agents. The endothelins are released from a
range of tissue and cell sources including vascular
endothelium, vascular smooth muscle, kidney, liver,
uterus, airways, intestine and leukocytes. Release can
be stimulated by hypoxia, shear stress, physical
injury and a wide range of 0 hormones and cytokines.
Elevated endothelin levels have been found in a number
of disease states in man including cancers. Recently,
endothelin A receptor antagonists have been identified
as potentially of value in the treatment of cancer
(Cancer Research, 56, 663-668, February 15th, 1996 and
Nature Medicine, Volume 1, Number 9, September 1999,
944-949). 5 Cancer affects an estimated 10 million
people worldwide. This figure includes incidence,
prevalence and mortality. More than 4.4 million cancer
cases are reported from Asia, including 2.5 million
cases from Eastern Asia, which has the highest rate of
incidence in the world. By comparison, Europe has 2.8
million cases, North America 1.4 million cases, and
Africa 627,000 cases. 30 In the UK and US, for
example, more than one in three people will develop
cancer at some point in their life. Cancer mortality
in the U.S. is estimated to account for about 600,000
a year, about one in every four deaths, second only to
heart disease in percent of all deaths, and second to
accidents as a cause of death of children 1-14 years
of age. The estimatedcancer incidence in the U.S. is
now about 1,380,000 new cases annually, exclusive of
about 900,000 cases of non-melanotic (basal and
squamous cell) skin cancer. Cancer is also a major
cause of morbidity in the UK with nearly 260,000 new
cases (excluding non-melanoma skin cancer) registered
in 1997. Cancer is a disease that affects mainly older
people, with 65% of cases occurring in those over 65.
Since the average life expectancy in the UK has almost
doubled since the mid nineteenth century, the
population at risk of cancer has grown. Death rates
from other causes of death, such as heart disease,
have fallen in recent years while deaths from cancer
have remained relatively stable. The result is that 1
in 3 people will be diagnosed with cancer during their
lifetime and 1 in 4 people will die from cancer. In
people under the age of 75, deaths from cancer
outnumber deaths from diseases of the circulatory
system, including ischaemic heart disease and stroke.
In 2000, there were 151,200 deaths from cancer. Over
one fifth (22 per cent) of these were from lung
cancer, and a quarter (26 per cent) from cancers of
the large bowel, breast and prostate. Worldwide, the
incidence and mortality rates of certain types of
cancer (of stomach, breast, prostate, skin, and so on)
have wide geographical differences which are
attributed to racial, cultural, and especially
environmental influences. There are over 200 different
types of cancer but the four major types, lung,
breast, prostate and colorectal, account for over half
of all cases diagnosed in the UK and US. Prostate
cancer is the fourth most common malignancy among men
worldwide, with an estimated 400,000 new cases
diagnosed annually, accounting for 3.9 percent of all
new cancer cases. Current options for treating cancers
include surgical resection, external beam radiation
therapy and/or systemic chemotherapy. These are
partially successful in some forms of cancer, but are
not successful in others. There is a clear need for
new therapeutic treatments. Compound (I) is
exemplified and described in WO96/40681 as Example 36.



WO96/40681 claims the endothelin receptors described
therein for the treatment of cardiovascular diseases.
The use of Compound (I) in the treatment of cancers
and pain is described in WO04/0 18044.Compound (I) has
the following structure: Compound (I) and is also
known as zibotentan. In WO04/0 18044 an endothelin
human receptor binding assay is described. The pICso
(negative log of the concentration of compound
required to displace 50% of the ligand) for Compound
(I) at the ETA receptor was 8.27 [8.23 - 8.32] (n=4).
Compound (I) is thus an excellent endothelin
antagonist. WO96/40681 discloses in general terms,
certain pharmaceutically compositions that may be used
to formulate compounds of the invention described
therein (for example see Example 71). WO04/018044
describes a lactose formulation of Compound (I):
Compound (I); Lactose monohydrate (filler);
Croscarmellose sodium (disintegrant); Povidone
(binder); Magnesium stearate (lubricant); Hypromellose
(film coat component); Polyethylene glycol 300 (film
coat component); and Titanium dioxide (film coat
component). This tablet formulation, based on a
lactose monohydrate filler and with a white film coat,
was developed for use in Phase I and II clinical
studies, but proved unsuitable for use in late-stage
development because:  the tablets were prone to
capping and edge-damage;  the active ingredient was
subject to hydro lytic degradation;  the active
ingredient was subject to degradation on exposure to
light; and- A-  strict controls must be applied to
lactose monohydrate to minimize the risk of TSE
(Transmissible Spongiform Encephalopathy)
transmission, as described in EMEA/4 10/01 Rev. 2 Note
for Guidance on Minimising the Risk of Transmitting
Animal Spongiform Encephalopathy Agents via Human and
Veterinary Medicinal Products, (Adopted by CPMP/CVMP
October 2003). The term 'capping' means the complete
or partial separation of a saucer-shaped disc from the
top or bottom surface of a tablet during compression
of the material to form a tablet or during subsequent
processes and/or handling. Capping is described in
Carstensen, J . T., Solid pharmaceutics: mechanical
properties and rate phenomena, Academic press, New
York (1980) and in Sheth et al., Pharmaceutical dosage
forms: Tablets. VoI 1. Ed Liebermann and Lachmann,
Pub. Marcel Dekker, New York (1980). The term 'edge
damage' means loss of material from the regions where
the tablet surfaces intersect, during compression of
the material to form a tablet or during subsequent
processes and/or handling. Compound (I) is subject to
hydro lytic degradation at low and high pH, the
principal degradation product being Compound (I)
formyl hydrazide: Compound (I) formyl hydrazide Over
time, Compound (I) formyl hydrazide may further
degrade to form Compound (I) hydrazide: Compound (I)
hydrazideCompound (I) formyl hydrazide and Compound
(I) hydrazide are also formed under hydrolytic
conditions upon exposure to light. In the solid state,
the principal degradation product following exposure
to light is Compound (I) des pyrazine: Compound (I)
des pyrazine In one aspect there is provided Compound
(I) formyl hydrazide. In one aspect there is provided
Compound (I) hydrazide. In one aspect there is
provided Compound (I) des pyrazine. In addition to the
above, tablets need to possess sufficient hardness or
sufficient mechanical strength, which will prevent a
compact from becoming damaged during subsequent
processing or transport. This is related to the size
of the tablet and when measured in kiloponds (kp) is
typically <15 kp. Suitably an immediate release tablet
has a hardness in the range of from 5 to 20 kp, for
example about 10 kp. Friability is the phenomenon
whereby tablet surfaces are damaged and/or show
evidence of cracking or breakage when subjected to
mechanical agitation (e.g. during processing, handling
or transportation). Disintegration is the process
whereby a tablet breaks down into its constituent
particles when in contact with a fluid. Disintegration
is a desirable property for an immediate release
tablet as this leads to an increase in surface area
and hence may lead to an increased rate of
dissolution. In vivo, disintegration should occur as
soon as possible following administration to the
gastrointestinal tract, for example within 15 minutes.
For immediate release tablets a suitable
disintegration time under the standard United States
Pharmacopoeia (USP) disintegration method is in the
range of for example about 3 to 15 minutes and
typically 5 to 8 minutes. Generally in the in-vivo
setting immediate release tablets are not designed to
exhibit significant disintegration in the oral cavity.
Rather the disintegration occurs in the upper GI
tract, predominantly in the stomach. An immediate
release tablet formulation may include a disintegrant
in order to promote tablet disintegration. Immediate
release allows the drug to dissolve in the
gastrointestinal contents, with no intention of
delaying or prolonging the dissolution or absorption
of the drug (ICH Guideline Q6A: "Specifications : Test
Procedures and Acceptance Criteria for New Drug
Substancesand New Drug Products : Chemical Substances"
Published in the Federal Register, December 29, 2000,
Volume 65, Number 251, Notices, Page 83041-83063).
Dissolution is the process whereby the active
substance is released from a tablet following exposure
to a fluid, such that the drug becomes dissolved in
the fluid. For testing 5 purposes the fluid is usually
chosen to simulate conditions within the
gastrointestinal tract, and is most usually an aqueous
medium at low or neutral pH. For an immediate release
tablet dissolution should be rapid, for example should
be substantially complete within a period of 45
minutes following exposure to fluid under standard
test conditions. For example, dissolution measured
according to the general procedure of the USP using
Apparatus 2 with 10 90OmL of 0.1 M Phosphate buffer at
pH 7.8 as dissolution medium and a stirrer speed of
50rpm. Typical USP acceptance criteria for dissolution
from an immediate release tablet for the amount of
active ingredient dissolved is typically 75 to 80% by
weight of the active ingredient in the tablet. Tablet
hardness, disintegration time and dissolution rate may
be inter 



related in that an increase in hardness may lead to an
increase in disintegration time and hence 15 a
decrease in dissolution rate. The target profile for
an immediate release tablet is one with sufficient
hardness to prevent friability problems, but which
disintegrates and dissolves rapidly within the
gastrointestinal tract. An assessment of suitability
may commence with the determination of tablet hardness
followed, when appropriate, by more complex tests
including disintegration testing and/or dissolution
testing. 0 In an attempt to resolve the issues with
the lactose formulation containing Compound (I)
described above, alternative fillers for a composition
comprising a Compound (I) were investigated.
Acceptable results gave maximum total impurities <1.5%
and minimum dissolution of 80% for dissolution (as
described in the Experimental Section herein below)
over 45 minutes. 5 Tablet cores prepared comprising
Compound (I) with calcium phosphate dihydrate (as
defined in the European Pharmacopia (PhEur))
(Calipharm(tm) D) as the filler were particularly poor
with regard to dissolution performance. Similarly the
use of magnesium carbonate, heavy (as defined in the
PhEur) as the filler led to tablet cores which
performed poorly with regard to impurity levels. 30
Microcrystalline cellulose is hygroscopic (see for
example: 'Equilibrium moisture content of
pharmaceutical excipients' Callahan, J . C , Cleary,
G. W., Elefant, M., et al, Drug Dev Ind Pharm 1982; 8:
355-369) and moisture pick-up on storage of tablets
using that as the filler (leading to hydro lytic
degradation of Compound (I)) was expected.
However,surprisingly, we have found that certain
tablet compositions containing microcrystalline
cellulose as one of the excipients do not result in
any undue hydrolytic degradation of Compound (I).
Tablet cores comprising Compound (I) with
microcrystalline cellulose as the filler together with
certain other excipients did not exhibit significant
capping or edge damage, gave acceptable results with
regard to dissolution performance, and did not exhibit
significant chemical degradation when protected from
light. Some degradation was observed following
exposure to light, but the tablets in this study were
not film coated. Tablet cores prepared comprising
Compound (I) with mannitol as the filler gave
acceptable results in hardness experiments even though
earlier prepared placebo tablet cores (no Compound
(I)) with a mannitol-based formulation had showed that
these tablet cores were subject to hardening on
storage leading to increased disintegration times.
These mannitol-based tablet cores were also acceptable
with regard to dissolution performance; and although
when stored at high temperature and humidity a
deterioration in dissolution performance was observed
for one of the formulations, this effect was thought
to be attributable to the disintegrant and/or binder
present in the formulation and was not considered
significant with respect to the criteria used to
assess dissolution performance. Tablet cores with and
without Compound (I) with both mannitol and
microcrystalline cellulose as the fillers were
acceptable with regard to both hardness over time and
physical stability. Tablet cores containing Compound
(I) with both mannitol and microcrystalline cellulose
as the fillers also did not exhibit undue hydrolytic
degradation despite the hygroscopic nature of
microcrystalline cellulose, and were acceptable with
regard to dissolution. The formulations of Compound
(I) comprising mannitol and/or microcrystalline
cellulose have one or more advantageous properties
selected from:  the formulation uses excipients which
are not subject to strict controls to minimise the
possibility of TSE transmission;  when the formulation
is in the form of a tablet the formulation is
physically stable in that it exhibits one or more of
the following properties: o it is not subject to
significant capping / edge damage; o it shows a
reduced tendency to harden on storage; o it does not
absorb significant quantities of water on storage; and
the formulation is chemically stable in that the
levels of hydrolytic degradation of Compound (I) are
low.Therefore in one aspect of the present invention
there is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose. Herein where "mannitol
and/or microcrystalline cellulose" is referred to, in
one aspect of the invention this refers to mannitol
with no microcrystalline cellulose. In a further
aspect of this invention this refers to
microcrystalline cellulose and no mannitol. In a
further aspect of this invention this refers to both
mannitol and microcrystalline cellulose. In another
aspect of the invention there is provided a
pharmaceutical composition which comprises Compound
(I), mannitol and microcrystalline cellulose, wherein
the weight ratio of mannitobmicrocrystalline cellulose
is from about 10:1 to about 1:2. For example, the
weight ratio of mannitol to microcrystalline cellulose
is from about 10:1 to about 1:1. In another embodiment
the weight ratio of mannitol to microcrystalline
cellulose is about 8:1 to about 2:1. In a further
embodiment the weight ratio of mannitol to
microcrystalline cellulose is from about 7:1 to about
5:1. For example the weight ratio of mannitol to
microcrystalline cellulose is about 6:1.
Microcrystalline cellulose refers to "Cellulose,
microcrystalline" as described in the European
Pharmacopoeia (PhEur). The composition according to
the invention may use any microcrystalline cellulose
suitable for use in pharmaceutical compositions such
as tablets. In one embodiment the grade of
microcrystalline cellulose may be defined by specific
surface area e.g. - 1.21 - 1.30 m2/g for the placebo
tablets and 1.06-1.12 m2/g for tablets containing
Compound (I). In another embodiment the
microcrystalline cellulose has average particle size
in the range of from about 40 to about 120 mm, for
example about 50 to about lOOmm. In a particular
embodiment the microcrystalline cellulose has an
average particle size of about 50 mm. In another
particular embodiment the microcrystalline cellulose
has an average particle size of about lOOmm. Suitably
the bulk density of the microcrystalline cellulose is
(prior to incorporation into the composition) of about
0.25 to about 0.38 g/cm3. For example in one
embodiment the bulk density is about 0.26 to about
0.31 g/cm3. In another embodiment the bulk density is
0.28 to about 0.33g/cm 3. In one embodiment the
microcrystalline cellulose is substantially free from
moisture prior to incorporation into the composition
according to the invention (for example containing
less than 3, 2 or 1% by weight water). In another
embodiment the microcrystalline cellulose contains
about 3 to 6% by weight of water prior to
incorporation into the composition, for example about
5%. Microcrystalline cellulose as used herein may also
refer to microcrystalline cellulose sold under the
trade name Avicel(r) (exFMC corp.). In one embodiment
the microcrystalline cellulose is Avicel(r) PH-IOl. In
another embodiment the microcrystalline cellulose is
Avicel(r) PH- 102. Alternative disintegrants were also
investigated. The use of croscarmellose sodium
(described in the PhEur) as disintegrant was found to
yield lower levels of impurities in comparison with
crospovidone. 



In one aspect the pharmaceutical composition
additionally contains one or more disintegrants. In
another aspect, the pharmaceutical composition
additionally contains one disintegrant. In another
aspect, the pharmaceutical composition additionally
contains croscarmellose sodium. Any grade of
croscarmellose sodium suitable for pharmaceutical (R)
formulation may be used, for example Ac-Di-SoI (FMC
Corp.) In one aspect the pharmaceutical composition
additionally contains one or more binders. Suitable
binders include, for example, lactose, starches,
modified starches, sugars, gum acacia, gum tragacanth,
guar gum, pectin, wax binders, methylcellulose,
carboxymethylcellulose, hydroxypropyl methylcellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose,
copolyvidone, gelatine, polyvinylpyrollidone (PVP or
Povidone) and sodium alginate. In another aspect, the
pharmaceutical composition additionally contains one
binder selected from lactose, starches, modified
starches, sugars, gum acacia, gum tragacanth, guar
gum, pectin, wax binders, methylcellulose,
carboxymethylcellulose, hydroxypropyl methylcellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose,
copolyvidone, gelatine, polyvinylpyrollidone
(Povidone) and sodium alginate. In another aspect, the
pharmaceutical composition additionally contains
Povidone. The skilled reader will understand that a
component of the tablet can act in more than one
capacity. For example in some embodiments
microcrystalline cellulose could act as a binder
and/or a disintegrant as well as a filler.
Particularly where "Povidone" is referred to this
refers to a synthetic water-soluble homopolymer
consisting of N-vinyl pyrrolidone (also known as
l-vinyl-2-pyrrolidinone polymers;
polyvinlypyrrolidone; polyvidone; or PVP). Various
grades of povidone are available of varying molecular
weights. The grade of the povidone is often denoted by
a K value, which is calculated from dilute solution
viscosity measurements, and is used to denote degree
of polymerization or molecular size). A low K value
indicates a low molecular weight and a high K-value a
high molecular weight. For example, grade K-12
povidone has an approximate weight average molecular
weight of 4000, K-17 about 10,000, K-26 about 34,000,
K30 about 49,000 and K-29/32 about 58,000. In one
embodiment of the invention thepovidone is grade K30.
In another embodiment the povidone is Povidone K29/32
(for TM TM example Plasdone K29/32). In another
embodiment the povidone is Kollidon K30. In one aspect
the pharmaceutical composition additionally contains
one or more lubricants. Suitable lubricants include,
for example, magnesium stearate, stearic acid,
palmitic acid, calcium stearate, talc, carnuba wax,
hydrogenated vegetable oils, mineral oil, polyethylene
glycols and sodium stearyl fumarate. In another
aspect, the pharmaceutical composition additionally
contains one lubricant selected from magnesium
stearate, stearic acid, palmitic acid, calcium
stearate, talc, carnuba wax, hydrogenated vegetable
oils, mineral oil, polyethylene glycols and sodium
stearyl fumarate. In another aspect, the
pharmaceutical composition additionally contains
magnesium stearate. In one aspect, the pharmaceutical
composition contains from 2 to 40 % by weight of
Compound (I). For example it contains from 2 to 25% by
weight of Compound (I). In one embodiment the
composition contains 2 to 20 % by weight of Compound
(I). In particular it contains 4.5 to 8.5 % by weight
of Compound (I). Suitably the composition according to
the invention, such as a capsule or tablet, contains
10 mg of Compound (I). In another aspect the
composition, such as a capsule or tablet, contains 15
mg of Compound (I). In another aspect, the
pharmaceutical composition contains from 50 to 95 % by
weight of filler. In another aspect the composition
contains from 82 to 85% by weight of filler. In
particular, it contains 84 to 88 % by weight of
filler. In one aspect, the filler is mannitol. In
another aspect, the filler is microcrystalline
cellulose. In another aspect, the filler is mannitol
and microcrystalline cellulose. In one embodiment the
composition contains about 65 to 75 % by weight of
mannitol, for example about 7 1 to 74 % by weight. In
another embodiment the composition contains about 10
to 15 % by weight of microcrystalline cellulose, for
example about 12 to 13 % by weight. In particular, the
composition contains 12.5 to 16.5 % by weight of
microcrystalline cellulose. In another embodiment the
composition contains from about 65 to 75% by weight of
mannitol and about 10 to 15 % by weight of
microcrystalline cellulose. In another aspect, the
pharmaceutical composition contains from 1 to 5 % by
weight of disintegrant. In particular, it contains 2.5
to 3.5 % by weight of disintegrant. In another aspect,
the pharmaceutical composition contains from 1 to 5 %
by weight of binder. In particular, it contains 2.5 to
3.5 % by weight of binder. Typically one or more
lubricants will be present in an amount from 0.5 to
2.5 % by weight, particularly 0.75 to 2 % by weight
and especially 0.75 to 1.25 % by weight.In one aspect
the invention relates to a pharmaceutical composition
comprising:  Compound (I) in an amount of 4.5 to 8.5 %
by weight;  mannitol in an amount of 7 1 to 76 % by
weight (for example 71.5 to 75.5 % by weight); and
microcrystalline cellulose in an amount of 10.5 to
14.5 % by weight. In another aspect the invention
relates to a pharmaceutical composition comprising:
Compound (I) in an amount of 4.5 to 8.5 % by weight;
mannitol in an amount of 7 1 to 76 % by weight (for
example 71.5 to 75.5 % by weight);  microcrystalline
cellulose in an amount of 10.5 to 14.5 % by weight;
Croscarmellose sodium in an amount of 2.5 to 3.5 % by
weight;  one or more binders in an amount of 2.5 to
3.5 % by weight; and  one or more lubricants in an
amount of 0.75 to 2.0 % by weight (for example 0.75 to
1.25 % by weight. In another aspect the invention
relates to a pharmaceutical composition comprising:
Compound (I) in an amount of 4.5 to 8.5 % by weight;
mannitol in an amount of 7 1 to 76 % by weight (for
example 71.5 to 75.5 % by weight);  microcrystalline
cellulose in an amount of 10.5 to 14.5 % by weight;
croscarmellose sodium in an amount of 2.5 to 3.5 % by
weight;  one or more binders in an amount of 2.5 to
3.5 % by weight; and  magnesium stearate in an amount
of 0.75 to 2.0 % by weight (for example 0.75 to 1.25 %
by weight). In another aspect the invention relates to
a pharmaceutical composition comprising:  Compound (I)
in an amount of 4.5 to 8.5 % by weight;  mannitol in
an amount of 7 1 to 76 % by weight (for example 71.5
to 75.5 % by weight); 



microcrystalline cellulose in an amount of 10.5 to
14.5 % by weight;  croscarmellose sodium in an amount
of 2.5 to 3.5 % by weight; TM TM  Povidone (for
example Kollidon K-30 or Plasdone K29/32) in an amount
of 2.5 to 3.5 % by weight; and one or more lubricants
in an amount of 0.75 to 2.0 % by weight (for example
0.75 to 1.25 % by weight. In another aspect the
invention relates to a pharmaceutical composition
comprising:  Compound (I) in an amount of 4.5 to 8.5 %
by weight;  mannitol in an amount of 7 1 to 76 % by
weight (for example 71.5 to 75.5 % by weight);
microcrystalline cellulose in an amount of 10.5 to
14.5 % by weight;  croscarmellose sodium in an amount
of 2.5 to 3.5 % by weight; TM TM  Povidone (for
example Kollidon K-30 or Plasdone K29/32) in an amount
of 2.5 to 3.5 % by weight; and  magnesium stearate in
an amount of 0.75 to 2.0 % by weight (for example 0.75
to 1.25% by weight). As will be realised, where herein
compositions are described in terms of % by weight of
components of the composition, the sum of the % by
weight of all of the components of the composition is
100%. In a further aspect the invention relates to a
pharmaceutical composition, as described herein,
prepared by direct compression or wet granulation. The
tablets described herein may be prepared by
granulation, in particular wet granulation or direct
compression. In direct compression methods, the drug
substance, a compressible filler and other
ingredients, if required, are mixed to a homogeneous
composition then compressed in a tablet press to
produce tablets. All materials used in a direct
compression process must be carefully selected with
regard to particle size distribution, density,
physical form in order to avoid segregation during
mixing and to ensure suitable flow and compression
properties. Such properties may also be conferred by
granulation, which is a process by which primary
particles (powders) are made to adhere to form larger,
multiparticulate entities called granules. Granulation
normally commences after initial dry mixing of the
powdered ingredients so that a fairly uniform
distribution of ingredients through the mix is
achieved. Granulation methods can be divided into two
types, wet granulation methods that utilize a liquid
to form the granules and dry methods that do not. Wet
granulation involves mixing the components to be
granulated as a dry mix (for example Compound (I),
diluent(s), disintegrant(s) and optionally a binder).
The dry mix is then massed using a granulating fluid
to form granules. Sufficient granulating fluid is
added to the dry mix to form granules during the
granulation process, for example 10 to 50% byweight,
suitably 15 to 25% by weight, of granulating fluid is
added to the dry mix during the granulation. The
granulating fluid may contain a solvent, which can be
removed by drying, and is non-toxic. Suitably however,
the granulating fluid is water. The granulating fluid
can be used alone or with a binding agent (binder) to
ensure particle adhesion in the dry state. Binding
agents can be added to the system as a binder solution
(as part of the granulating fluid) or as dry material
mixed with the primary powder particles (as part of
the dry mix). Suitably the granulating liquid is added
to the dry powder mix in a manner to provide a
substantially uniform liquid content in the mixture,
for example by spraying the liquid onto the powder
during the granulation. Wet granulators are well known
and any suitable granulator may be used to form the
wet granules. There are three main types of wet
granulator, shear granulators (such as planetary
mixers), high shear mixer granulators (such as Vector,
Fielder or Diosna) and fluid bed granualtors (such as
Aeromatic or Glatt). Following wet granulation the
resulting wet mass may be passed through a course mesh
(for example a 9mm mesh) to remove any large lumps
that may have formed during the granulation. The
granules are dried to a suitable moisture content,
typically less that 2% by weight water, using a
suitable drying method such as fluid bed drying. The
resulting granules are then optionally milled to give
a more homogenous particle size distribution. In dry
granulation methods, primary powder particles are
aggregated under pressure (or compaction). There are
two main processes: a large tablet (also known as a
slug) is produced with a heavy duty tablet press or
the powder particles are compressed between two
rollers to produce a sheet or 'ribbon' of material
(process known as roller compaction). In both cases,
the compacted material is milled using a suitable
milling technique to produce granular material. The
granules can then be compressed in a standard tablet
press to produce tablets. Following granulation the
granules might be used in a capsule composition or
compressed to form a tablet. Suitably to form a
tablet, the granules may be blended with a lubricant
and then compressed into tablets. A suitable coating
may then be applied to the tablets as described
herein. In one aspect there is provided a
pharmaceutical composition, as disclosed herein,
prepared by direct compression process that is
suitable for oral administration. In another aspect
there is provided a pharmaceutical composition, as
disclosed herein, prepared by a wet granulation
process that is suitable for oral administration.In
another aspect there is provided a pharmaceutical
composition, as disclosed herein, prepared by a dry
granulation process that is suitable for oral
administration. In another aspect the invention
relates to a pharmaceutical composition obtainable by
a wet granulation process comprising Compound (I) with
mannitol and/or microcrystalline cellulose. In this
wet granulation process aspect of the invention, the
present inventors found that when wet granulation
grade mannitol was used, soft, friable tablets were
produced. However, when direct compression grade
mannitol was used in the wet granulation process
described herein, this problem was avoided. In a
further feature of the present invention the present
inventors have found that they are able to manufacture
satisfactory batches of the preferred composition,
using a direct compression grade of mannitol, by both
wet granulation and direct compression processes. TM
"Direct compression grade mannitol", for example
Parteck M grades of mannitol supplied by Merck
Chemicals Ltd., can be produced by a spray drying
process causing the mannitol to crystallise in a
needle-like microstructure while building up a
granular macrostructure. Suitably the average particle
size of the direct compression grade mannitol is about
150 to 350 mm, for example 200 to 300 mm. Suitably the
direct compression grade mannitol has a bulk density
of about 0.45 to 0.50 g/ml. Examples of direct
compression grade 



TM TM TM mannitol prepared by spray drying include
Parteck M200, Parteck M300, Pearlitol TM TM SD200 or
Mannogem EZ. In one embodiment of the invention the
mannitol is Parteck M200. "Wet granulation grade
mannitol" generally has a more granular particle shape
than direct compression grade mannitol. Suitably the
wet granulation grade mannitol has an TM average
particle size in the range of about 200 to 300 mm. For
example Pearlitol 160 C supplied by Roquette Freres
S.A., comprises cubic crystals having a mean diameter
of 160 microns. In another aspect the invention
relates to a pharmaceutical composition obtainable by
a wet granulation process comprising Compound (I) with
mannitol and/or microcrystalline cellulose wherein
direct compression grade mannitol is used in the wet
granulation process. In another aspect the invention
relates to a pharmaceutical composition prepared by a
wet granulation process comprising Compound (I) with
mannitol and/or microcrystalline cellulose wherein
direct compression grade mannitol is used in the wet
granulation process.Where the composition comprising
Compound (I) with mannitol and/or microcrystalline
cellulose is prepared by wet granulation, particularly
direct compression grade mannitol is used. In another
aspect the invention relates to a pharmaceutical
composition obtainable by a wet granulation process
comprising Compound (I), mannitol, microcrystalline
cellulose, croscarmellose sodium, a binder and a
lubricant. In another aspect the invention relates to
a pharmaceutical composition obtainable by a wet
granulation process comprising Compound (I), mannitol,
microcrystalline cellulose, croscarmellose sodium, a
binder and magnesium stearate. In another aspect the
invention relates to a pharmaceutical composition
obtainable by a wet granulation process comprising
Compound (I), mannitol, microcrystalline cellulose,
croscarmellose sodium, Povidone and a lubricant. In
another aspect the invention relates to a
pharmaceutical composition obtainable by a wet
granulation process comprising Compound (I), mannitol,
microcrystalline cellulose, croscarmellose sodium,
Povidone and magnesium stearate. In another aspect the
invention relates to a pharmaceutical composition
obtainable by a wet granulation process comprising wet
granulation of Compound (I), mannitol,
microcrystalline cellulose, croscarmellose sodium and
a binder. In another aspect the invention relates to a
pharmaceutical tablet composition obtainable by a wet
granulation process comprising: (i) wet granulation of
Compound (I), mannitol, microcrystalline cellulose,
croscarmellose sodium and a binder; (ii) blending the
resulting granules with a lubricant; and (iii)
compressing the mixture from step (iii) into tablets.
In these embodiments any of the mannitol,
microcrystalline cellulose, croscarmellose sodium,
binder and lubricants described herein may be used. In
a particular embodiment the mannitol is a direct
compression grade mannitol such as Parteck M200. In
one aspect the pharmaceutical composition is in a
solid dosage form, such as a tablet or capsule. In
another aspect the pharmaceutical composition is in
the form of a tablet. In a further feature of the
invention the composition is in the form of a tablet
designed for immediate release. Suitably the immediate
release tablet will disintegrate quickly following
administration as hereinbefore described. For example,
typically represented by in-vitro dissolution times of
about 3 to 15 minutes and typically 5 to 8
minutes.According to a further aspect of the invention
there is provided a process for the preparation of a
pharmaceutical composition according to the invention
comprising mixing compound (I) and the mannitol and/or
microcrystalline cellulose and forming the mixture
into a unit dosage form such as a tablet or capsule.
In one embodiment of the process, following mixing of
compound (I) and the mannitol and/or microcrystalline
cellulose (and other optional ingredients as required
such as a binder and disintegrant as hereinbefore
described) the mixture is granulated and formed into a
suitable unit dosage form. Suitable granulation
methods are as hereinbefore described. For example the
mixture may be wet granulated as described herein.
When a binder is used in the composition the binder
such as PVP may be incorporated into the mixture prior
to granulation as a dry powder. Alternatively, the
binder may be added as a solution or dispersion with
the wet granulation liquid. Following granulation the
granules may be dried and milled and, for example,
compressed into a tablet as described hereinbefore.
Suitably the composition is provided with a means for
protecting Compound (I) from light degradation as
described hereinafter. For example, when the
composition is in the form of a tablet, the tablet is
provided with a light protective coating as described
hereinafter. Accordingly, a further aspect of the
invention there is provides a process for the
preparation of a pharmaceutical immediate release
tablet composition according to the invention
comprising: (i) mixing Compound (I) and the mannitol
and/or microcrystalline cellulose; (ii) granulating
the mixture formed in step (i) to form granules; (iii)
optionally milling the granules; (iv) mixing the
granules with a lubricant; and (v) compressing the
granules into a tablet. Additional excipients such as
a disintegrant and binder may be included in the
mixture in step (i) of the process as described
hereinbefore and illustrated in the examples. In a
particular embodiment the granulation step (ii) is a
wet granulation as described hereinbefore. When the
granulation step (ii) is a wet granulation, the
granules are suitably dried prior to milling (if
carried out) and subsequent compression into tablets.
In a further embodiment of the process for the
preparation of the pharmaceutical immediate release
tablet composition, the process further comprises
coating the tablets from step (v) with a film
coating.Compound (I) exists in certain crystalline
forms. In a particular aspect of the invention,
Compound (I) exists in a crystalline form, referred to
as Form 1 in the Cambridge crystallographic database.
[N-(3-Methoxy-5-methylpyrazin-2-yl)-2-[4-(l
,3,4-oxadiazol-2- yl)phenyl]pyridine-3-sulfonamide
(ZD4054 Form 1). Acta Crystallographica, Section E:
Structure Reports Online (2004), E60(10),
ol817-ol819]. In another aspect the invention relates
to a pharmaceutical composition as hereinabove defined
in which Compound (I) is in a crystalline form. In yet
another aspect the invention relates to a
pharmaceutical composition as 



hereinbefore defined comprising Compound (I)
substantially as Form 1. Substantially as Form 1 means
that there is greater than 95 % of Form 1 present. In
particular there is greater than 96 % Form 1.
Particularly there is greater than 97 % Form 1. In
particular there is greater than 98 % Form 1.
Particularly there is greater than 99 % Form 1. In
particular there is greater than 99.5 % Form 1.
Particularly there is greater than 99.8 % Form 1. As
mentioned hereinbefore, when the composition is in the
form of a tablet, the tablet is suitably coated with a
film. We have found that tablet cores coated with a
non-pigmented (white) film coating at a level of 2.3 %
up to about 3.25% relative to the core weight
exhibited chemical degradation of Compound (I)
following exposure to light. Tablet cores coated with
a film coat, including iron oxide pigments, at a level
of 3.5 % relative to the core weight, did not exhibit
significant chemical degradation following exposure to
light. Coatings with lower levels of film coatings
containing iron oxide pigments may reduce light
degradation of Compound (I) compared to the use of a
white film coat containing titanium dioxide. In one
embodiment of the invention the composition is in the
form of a tablet coated with a coating, suitably a
film coating, comprising a ferric oxide. In this
embodiment the ferric oxide is suitably present at
about 0.025 to 0.075% by weight of the tablet, for
example about 0.05% by weight of the tablet. The
ferric oxide coating may be applied using for example
a TM commercially available coating such as the Opadry
films supplied by Colorcon Inc. The formulation of
Compound (I) comprising a pigmented (in particular
beige) filmcoat meets the requirements for a
pharmaceutical solid dosage form in late-stage
pharmaceutical development in that the formulation is
chemically stable in that the levels of light-induced
degradation are low. In one aspect the pharmaceutical
composition is a tablet with a coating comprising one
or more colouring agents. In another aspect, the
pharmaceutical composition is a tablet with acoating
comprising three colouring agents. In another aspect,
the pharmaceutical composition is a tablet with a
coating comprising an iron oxide pigment. In another
aspect, the pharmaceutical composition is a tablet
with a coating comprising iron oxide pigments. In
another aspect, the pharmaceutical composition is a
tablet with a coating comprising iron oxide yellow,
iron oxide red and iron oxide black. Coatings
containing iron oxide pigments are commercially
available, for example Opadry Beige (Colorcon
03B27164), which may be applied to the tablet as an
aqueous solution or suspension. In one aspect the
pharmaceutical composition is a tablet with a weight
of coating between, for example 1 to 10%, such as 2
and 10% by weight of the tablet core weight, for
example 3 to 6% by weight of the tablet core weight.
In particular, the weight of coating is 3 to 4 % by
weight of the tablet core weight. In another
embodiment the weight of the coating is from about 1
to about 2% by weight of the tablet core weight. In
one aspect the pharmaceutical composition is a tablet
with a coating comprising one or more film formers. In
another aspect, the pharmaceutical composition is a
tablet with a coating comprising one film former. In
another aspect, the pharmaceutical composition is a
tablet with a coating comprising a water-soluble
film-former such as a hydroxypropylmethyl cellulose,
for example, Hypromellose 2910 (defined in the PhEur).
In one aspect the pharmaceutical composition is a
tablet with a coating comprising one or more
opacifiers. In another aspect, the pharmaceutical
composition is a tablet with a coating comprising one
opacifier. In another aspect, the pharmaceutical
composition is a tablet with a coating comprising
titanium dioxide. In one aspect the pharmaceutical
composition is a tablet with a coating comprising one
or more plasticisers. In another aspect, the
pharmaceutical composition is a tablet with a coating
comprising one plasticiser. In another aspect, the
pharmaceutical composition is a tablet with a coating
comprising a polyethylene glycol plasticiser, for
example Macrogol 400 (defined in the PhEur). Tablet
coating may be carried out using conventional methods
well known in the art, for example coating in a pan
coater. The film coat may be applied by spraying an
aqueous suspension of the film former, opacifier,
plasticiser and colouring agents onto the tablet
cores. In another aspect the invention relates to a
pharmaceutical composition comprising a Compound of
formula (I) which is a tablet with a coating
comprising iron oxide yellow, iron oxide red and iron
oxide black.In another aspect the invention relates to
a pharmaceutical composition comprising a Compound of
formula (I) which is a tablet with a coating
comprising Hypromellose 2910, titanium dioxide,
Macrogol 400, iron oxide yellow, iron oxide red and
iron oxide black. In another aspect the invention
relates to a tablet comprising a core comprising a
Compound of formula (I) with mannitol and/or
microcrystalline cellulose and a coating comprising
iron oxide yellow, iron oxide red and iron oxide
black. In another aspect the invention relates to a
tablet comprising a core comprising a Compound of
formula (I) with mannitol and/or microcrystalline
cellulose and a coating comprising Hypromellose 2910,
titanium dioxide, Macrogol 400, iron oxide yellow,
iron oxide red and iron oxide black. In another
aspect, the coating contains from 50 to 75 % by weight
of film former. In particular, it contains 60.5 to
64.5 % by weight of film formers. In another aspect,
the coating contains from 20 to 40 % by weight of
opacifier. In particular, it contains 27.5 to 31.5 %
by weight of opacifier. In another aspect, the coating
contains from 5 to 20 % by weight of plasticiser. In
particular, it contains 4.5 to 8.5 % by weight of
plasticiser. In another aspect, the coating contains
from 0.5 to 10 % by weight of colouring agent. In
particular, it contains 1-2 % by weight of colouring
agent. In another aspect, the coating contains from
0.025 to 0.075 % by weight of iron oxide pigment(s).
In another aspect, the coating contains from 0.025 to
0.075 % by weight of iron oxide pigment(s) and from
0.8 to 1.2% by weight of titanium dioxide. For example
a coating containing about 0.05% iron oxide and about
1% by weight of titanium dioxide, wherein the weights
are % weight relative to the weight of the tablet core
to which the coating is applied. In one aspect the
invention relates to a pharmaceutical composition
comprising a tablet core and a coating wherein the
tablet core comprises:  Compound (I) in an amount of
4.5 to 8.5 % by weight of the core;  mannitol in an
amount of 71.5 to 75.5 % by weight of the core; and
microcrystalline cellulose in an amount of 10.5 to
14.5 % by weight of the core; and wherein the coating
on the tablet core comprises:  iron oxide yellow in an
amount of 0.75 to 1.75 % by weight of the coating; 



iron oxide red in an amount of 0.1 to 0.6 % by weight
of the coating; and  iron oxide black in an amount of
0.06 to 1 % by weight of the coating.In another aspect
the invention relates to a pharmaceutical composition
comprising a core comprising Compound of formula (I)
and a coating comprising:  a water-soluble film-former
such as Hypromellose 2910 in an amount of 60.5 to 64.5
% by weight;  titanium dioxide in an amount of 27.5 to
31.5 % by weight;  a polyethylene glycol plasticiser
such as Macrogol 400 in an amount of 4.5 to 8.5 % by
weight;  iron oxide yellow in an amount of 0.75 to
1.75 % by weight;  iron oxide red in an amount of 0.1
to 0.6 % by weight; and  iron oxide black in an amount
of 0.06 to 1 % by weight; wherein the weights are % by
weight of the coating. In another aspect the invention
relates to a pharmaceutical composition comprising a
core comprising a Compound of formula (I) and mannitol
with optional microcrystalline cellulose and a coating
comprising:  a water-soluble film-former such as
Hypromellose 2910 in an amount of 60.5 to 64.5 % by
weight;  titanium dioxide in an amount of 27.5 to 31.5
% by weight;  a polyethylene glycol plasticiser such
as Macrogol 400 in an amount of 4.5 to 8.5 % by
weight;  iron oxide yellow in an amount of 0.75 to
1.75 % by weight;  iron oxide red in an amount of 0.1
to 0.6 % by weight; and  iron oxide black in an amount
of 0.06 to 1 % by weight; wherein the weights are % by
weight of the coating. In another aspect the invention
relates to a pharmaceutical immediate release tablet
composition comprising a tablet core and a coating,
wherein the tablet core comprises:  Compound of
formula (I) in an amount of 6.0 to 8.0 % by weight of
the tablet core;  mannitol in an amount of 72.0 to
75.0 % by weight of the tablet core;  microcrystalline
cellulose in an amount of 10.5 to 14.5 % by weight of
the tablet core;  croscarmellose sodium in an amount
of 2.5 to 4.5% by weight of the tablet core; and TM TM
PVP (for example, Kollidon K30 or Plasdone K29/32) in
an amount of 2.5 to 4.5% by weight of the tablet core;
and a lubricant (for example magnesium stearate) in an
amount of 0.75 to 2.0 % by weight (for example 0.8 to
1.75 % by weight); and wherein the coating on the
tablet core comprises an iron oxide pigment and
wherein the coating is present in an amount of 3 to 6%
by weight of the tablet core. In another aspect the
invention relates to a pharmaceutical immediate
release tablet composition comprising a tablet core
and a coating, wherein the tablet core comprises:
Compound of formula (I) in an amount of 6.0 to 8.0 %
by weight of the tablet core;  mannitol in an amount
of 72.0 to 75.0 % by weight of the tablet core;
microcrystalline cellulose in an amount of 10.5 to
14.5 % by weight of the tablet core;  croscarmellose
sodium in an amount of 2.5 to 4.5% by weight of the
tablet core; and  PVP (suitably Collidon-K30 or
Plasdone K29/32) in an amount of 2.5 to 4.5% by weight
of the tablet core; and  a lubricant (for example
magnesium stearate) in an amount of 0.75 to 2.0 % by
weight (for example 0.8 to 1.75 % by weight); and
wherein the coating on the tablet core comprises :  a
water-soluble film-former such as Hypromellose 2910 in
an amount of 60.5 to 64.5 % by weight of the coating;
titanium dioxide in an amount of 27.5 to 31.5 % by
weight of the coating;  a polyethylene glycol
plasticiser such as Macrogol 400 in an amount of 4.5
to 8.5 % by weight of the coating;  iron oxide yellow
in an amount of 0.75 to 1.75 % by weight of the
coating;  iron oxide red in an amount of 0.1 to 0.6 %
by weight of the coating; and  iron oxide black in an
amount of 0.06 to 1 % by weight of the coating.
Suitably in this embodiment the coating is present in
an amount of 2.5 to 5% by weight of the tablet core,
for example about 3.5% by weight of the tablet core.
In a further aspect of the invention there is provided
a pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose
for use as a medicament. Therefore according to this
aspect of the present invention, there is provided a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
for the treatment of cancer in a warm blooded animal
such as man. According to another feature of the
present invention, there is provided the use of a
pharmaceutical composition which comprises Compound
(I) with mannitol and/ormicrocrystalline cellulose,
for the manufacture of a medicament for the treatment
of cancer in a warm blooded animal such as man.
According to a further feature of this aspect of the
invention there is provided a method of treating
cancer which comprises administering an effective
amount of a pharmaceutical composition which comprises
Compound (I) with mannitol and/or microcrystalline
cellulose, to a warm blooded animal such as man. In
another aspect of the invention there is provided a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
for the reduction of abnormal proliferation in a
cancerous cell or inducing differentiation of a
cancerous cell in a warm blooded animal such as man.
In another aspect of the invention there is provided
the use of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the manufacture of a
medicament for the reduction of abnormal proliferation
in a cancerous cell or inducing differentiation of a
cancerous cell in a warm blooded animal such as man.
In another aspect of the invention there is provided a
method for reducing abnormal proliferation in a
cancerous cell or inducing differentiation of a
cancerous cell which comprises administering an
effective amount of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, to a warm blooded animal
such as man. In another aspect of the invention there
is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for inducing apoptosis in
a cancerous cell in a warm blooded animal such as man.



In another aspect of the invention there is provided
the use of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the manufacture of a
medicament for inducing apoptosis in a cancerous cell
in a warm blooded animal such as man. In another
aspect of the invention there is provided a method of
inducing apoptosis in a cancerous cell which comprises
administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, to a warm blooded
animal such as man. In another aspect of the invention
there is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for an antiangiogenic and
vascular targeting agent in blood vessels supplying a
cancerous cell in a warm blooded animal such as man.
In another aspect of the invention there is provided
the use of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the manufacture of a
medicament for an anti-angiogenic and vascular
targeting agent in blood vessels supplying a cancerous
cell in a warm blooded animal such as man. In another
aspect of the invention there is provided a method of
providing an antiangiogenic and vascular targeting
agent in blood vessels supplying a cancerous cell
which comprises administering an effective amount of a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man. By the term
"vascular targeting agent" it is to be understood that
the site of action of a pharmaceutical composition
which comprises Compound (I) with mannitol and/or
microcrystalline cellulose would be on the vasculature
itself rather than the tumour. In another aspect of
the invention there is provided a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, as an
antiangiogenic agent in a warm blooded animal such as
man. In another aspect of the invention there is
provided the use of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the manufacture of a
medicament for an anti-angiogenic agent in a warm
blooded animal such as man. In another aspect of the
invention there is provided a method of providing an
antiangiogenic effect which comprises administering an
effective amount of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, to a warm blooded animal
such as man. In another aspect of the invention there
is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, as an inhibitor of bone
metastases and an inhibitor of invasion in a warm
blooded animal such as man. In another aspect of the
invention there is provided the use of a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for an inhibitor
of bone metastases and an inhibitor of invasion in a
warm blooded animal such as man.In another aspect of
the invention there is provided a method of inhibiting
bone metastases and inhibiting invasion which
comprises administering an effective amount of a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man. In another
aspect of the invention there is provided a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
as an inhibitor of bone metastases in a warm blooded
animal such as man. In another aspect of the invention
there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, for the manufacture
of a medicament for an inhibitor of bone metastases in
a warm blooded animal such as man. In another aspect
of the invention there is provided a method of
inhibiting bone metastases which comprises
administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, to a warm blooded
animal such as man. In another aspect of the invention
there is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the prevention of bone
metastases in a warm blooded animal such as man. In
another aspect of the invention there is provided the
use of a pharmaceutical composition which comprises
Compound (I) with mannitol and/or microcrystalline
cellulose, for the manufacture of a medicament for the
prevention of bone metastases in a warm blooded animal
such as man. In another aspect of the invention there
is provided a method of preventing bone metastases
which comprises administering an effective amount of a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man. In another
aspect of the invention there is provided a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
for the treatment of bone metastases in a warm blooded
animal such as man. In another aspect of the invention
there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, for the manufacture
of a medicament for the treatment of bone metastases
in a warm blooded animal such as man.In another aspect
of the invention there is provided a method of
treating bone metastases which comprises administering
an effective amount of a pharmaceutical composition
which comprises Compound (I) with mannitol and/or
microcrystalline cellulose, to a warm blooded animal
such as man. In a further aspect of the invention,
there is provided the inhibition, treatment and/or
prevention of bone metastases, as described herein,
wherein the bone metastases are as a result of renal,
thyroid, lung, breast or prostate cancer. In another
aspect of the invention there is provided a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
for the prevention or treatment of pain associated
with elevated endothelin-1 production in a warm
blooded animal such as man. In another aspect of the
invention there is provided the use of a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for the prevention
or treatment of pain associated with 



elevated endothelin-1 production in a warm blooded
animal such as man. In another aspect of the invention
there is provided a method of treating pain associated
with elevated endothelin-1 production which comprises
administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, to a warm blooded
animal such as man. In another aspect of the invention
there is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the prevention or
treatment of pain in a warm blooded animal such as
man. In another aspect of the invention there is
provided the use of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for the manufacture of a
medicament for the prevention or treatment of pain in
a warm blooded animal such as man. In another aspect
of the invention there is provided a method of
treating pain which comprises administering an
effective amount of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, to a warm blooded animal
such as man. In another aspect of the invention there
is provided a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose, for theprevention or
treatment of pain associated with stimulation of the
ETA receptor in a warm blooded animal such as man. In
another aspect of the invention there is provided the
use of a pharmaceutical composition which comprises
Compound (I) with mannitol and/or microcrystalline
cellulose, for the manufacture of a medicament for the
prevention or treatment of pain associated with
stimulation of the ETA receptor in a warm blooded
animal such as man. In another aspect of the invention
there is provided a method of treating pain associated
with stimulation of the ETA receptor which comprises
administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, to a warm blooded
animal such as man. Where cancer is referred to,
particularly it refers to oesophageal cancer, myeloma,
hepatocellular, pancreatic, cervical cancer, ewings
tumour, neuroblastoma, Kaposis sarcoma, ovarian
cancer, breast cancer, colorectal cancer, prostate
cancer, bladder cancer, melanoma, lung cancer - non
small cell lung cancer (NSCLC), and small cell lung
cancer (SCLC) - gastric cancer, head and neck cancer,
renal cancer, lymphoma and leukaemia. More
particularly it refers to prostate cancer. In
addition, more particularly it refers to SCLC, NSCLC,
colorectal cancer, ovarian cancer and/or breast
cancer. In addition, more particularly it refers to
prostate cancer, NSCLC, ovarian cancer, bladder
cancer, gastric cancer and/or breast cancer. In
addition, more particularly it refers to prostate
cancer, NSCLC, ovarian cancer, bladder cancer and/or
gastric cancer. In addition, more particularly it
refers to prostate cancer, NSCLC, ovarian cancer
and/or bladder cancer. In addition, more particularly
it refers to SCLC. In addition, more particularly it
refers to NSCLC. In addition, more particularly it
refers to colorectal cancer. In addition, more
particularly it refers to ovarian cancer. In addition,
more particularly it refers to breast cancer.
Furthermore, more particularly it refers to bladder
cancer, oesophageal cancer, gastric cancer, melanoma,
cervical cancer and/or renal cancer. In addition it
refers to endometrial, liver, stomach, thyroid, rectal
and/or brain cancer. In another aspect of the
invention, the cancer is not melanoma. In another
embodiment of the invention, particularly the cancer
is in a metastatic state, and more particularly the
cancer produces metastases to the bone. In a further
embodiment of the invention, particularly the cancer
is in a metastatic state, and more particularly the
cancer produces skin metastases. In a further
embodiment of the invention, particularly the cancer
is in a metastatic state, and more particularly the
cancer produces lymphatic metastases. In a further
embodiment of the invention, the cancer is in a
non-metastatic state.It is to be understood that when
the cancer is in a metastatic state, that a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose
acts at both the primary tumour site and the
metastases by prevention, treatment and inhibition of
metastases. The composition according to the invention
may be used alone for the treatment of cancer.
Alternatively, the composition according to the
invention may also be used in combination with certain
other anti-cancer agents for the treatment of cancer
as described in WO2004/035057, WO2005/023264 and
WO2006/056760. For example, the composition according
to the invention may be useful in combination with
docetaxel for the treatment of hormone resistant
prostate cancer, particularly metastatic hormone
resistant prostate cancer, more particularly
metastatic hormone resistant prostate cancer in
patients who are asymptomatic or mildly symptomatic
for pain. In one aspect of the invention, where pain
is referred to, this is pain associated with raised
endothelin-1 levels. In another aspect of the
invention this is pain associated with stimulation of
the ETA receptor resulting from situations where ETB
down-regulation has occurred leading to abnormal ETA
stimulation and/or elevation of endothelin-1 levels.
Particularly this is pain associated with cancer. More
particularly it is pain associated with prostate
cancer. Additionally, a pharmaceutical composition
which comprises Compound (I) with mannitol and/or
microcrystalline cellulose is expected to be useful in
the treatment and/or prophylaxis of pain of different
origins and causes, including acute as well as chronic
pain states. Examples are pain caused by chemical,
mechanical, radiation (including sunburn), thermal
(including burns), infectious or inflammatory tissue
trauma or cancer, postoperative pain, post-partum
pain, the pain associated with joint conditions (such
as rheumatoid arthritis and osteoarthritis), pain
associated with dental conditions (such as dental
caries and gingivitis), myofascial and low back pain,
pain associated with bone disorders (such as
osteoporosis, hypercalcaemia of malignancy and Paget's
disease) and the pain associated with sports injuries
and sprains. Also neuropathic pain conditions of
central or peripheral origin could be treated or
prevented with a pharmaceutical composition which
comprises Compound (I) with mannitol and/or
microcrystalline cellulose. Examples of these pain
conditions are pain associated with trigeminal
neuralgia, pain associated with postherpetic neuralgia
(PHN), pain associated with diabetic mono/poly
neuropathy, pain associated with nerve trauma, pain
associated withspinal cord injury, pain associated
with central post stroke, pain associated with
multiple sclerosis and pain associated with
Parkinson's disease. Other pain states of visceral
origin such as caused by ulcer, dysmenorrhea,
endometriosis, irritable bowel syndrome, dyspepsia
etc. could also be treated or prevented with a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose. 



A further aspect of the invention is to use a
pharmaceutical composition which comprises Compound
(I) with mannitol and/or microcrystalline cellulose
for oral treatment of neuropathic or central pain
states. It is to be understood that the uses and
methods of treatment described herein may use any of
the compositions comprising Compound (I) with mannitol
and/or microcrystalline cellulose described herein.
General Experimental MaterialsPhEur: European
Pharmacopoeia 5 Edition (Directorate for the Quality
of Medicines of the Council of Europe) 2007. 2 USP-NF:
United States Pharmacopeia 30 / National Formulary 25
(The United States Pharmacopeia Convention) 2007. 3
JP: Japanese Pharmacopeia 15th Edition, English
Version (Society of Japanese Pharmacopoeia) 2006. 4
The film-coat may be supplied as a proprietary
concentrate (eg, Opadry, product identifier 03B27164)
or powder mixture that requires reconstitution in
purified water, prior to application as an aqueous
suspension to the tablet cores.Hardness Hardness
testing was carried out using a Schleuniger Hardness
Tester Model 6D or equivalent, in accordance with the
procedure specified in the European Pharmacopoeia
(Resistance to crushing of tablets), except that the
number of tablets tested was as specified in the
table. The hardness of each tablet was measured along
its diameter. The average 'hardness' is reported in
kiloponds (kp). Disintegration Time Disintegration
time was measured out in accordance with the procedure
specified in the European Pharmacopoeia, without a
disc and using water as the medium. Disintegration
time is reported in minutes (min.). Compound (I) assay
and impurities The Compound (I), Compound (I) formyl
hydrazide, and total impurities contents were
determined using High Performance Liquid
Chromatography HPLC. l OmL sample was injected into a
mobile phase comprising water / acetonitrile / formic
acid in the ratios 900 : 100: 2 (Eluent A) / 400 :
600: 2 (Eluent B), as defined by the gradient program
in Table 1 below. The solution for the impurities
determination is prepared by extraction from a known
weight of finely ground tablets using 1:1
acetonitrile: water as extraction solvent, followed by
filtration through a 0.45 micron PTFE filter, such
that the target concentration of Compound (I) in the
test solution is 0.25mg/mL. Table 1 Gradient programme
- Compound (I) assay and impurities Gradient programme
Time (mins) %A %B 0 100 0 50 0 100 5 1 100 0 60 100 0
The mobile phase starts as 100% eluent A at time zero,
then the composition is modified by increasing the
proportion of eluent B gradually and linearly such
that after 50 minutes the mobile phase comprises 100%
eluent B. This composition is maintained for 1 minute,
then reverts to 100% eluent A in order to
re-equilibrate the column.Separation of impurities was
performed using a column 15 cm long x 4.6 mm internal
diameter packed with Waters Symmetry C8 stationary
phase having 3.5 mm particle size. The mobile phase
flow rate was 1.OmL/minute, temperature was controlled
at 25C, and impurity concentration was determined by
comparison of absorbance at 254nm, measured using a 5
variable wavelength uv detector, with that of an
external Compound (I) reference standard. Dissolution
Dissolution was determined according to the general
procedure of the United States Pharmacopoeia (USP)
using Apparatus 2 with 90OmL of 0.1 M Phosphate buffer
at pH 7.8 as 10 dissolution medium and a stirrer speed
of 50rpm. At 15, 30 and 45 minutes, 10 ml of
dissolution media was withdrawn and filtered through a
0.45 mm PTFE filter, discarding the first 2 ml of
filtrate. The amount of Compound (I) in solution was
measured using an HPLC procedure similar to that
described above, except that the method was operated
under isocratic conditions using as mobile phase
water: acetonitrile orthophosphoric acid in the ratio
700 : 15 300 : 2. The sample volume was 50mL, the
stationary phase was Jones Chromatography Genesis C18,
the mobile phase flow rate was 1.5mL/minute,
temperature was controlled at 40C, and the measurement
wavelength was 224nm. Friability 0 Twenty tablets were
accurately weighed and placed in a rotating drum
(Copley TA-10 or equivalent). The drum was rotated 100
times and the tablets removed. Loose dust was removed
from the tablets and the tablets re-weighed. The
friability is expressed as the loss of mass and it is
calculated as a percentage of the initial mass.
Experimental and Results 5 In the following results
and tables where "ND" is stated, it is to be
understood that this refers to a value lower than the
detection limits of the methods used. 30Example 1
Compound I) forced degradation study The stability of
Compound (I) drug substance at an initial
concentration of 0.5mg/mL in solution in aqueous
buffers, in the dark at room and elevated temperature
over a period of 24 hours, as shown in Table 2, and
exposed to light at room temperature (RT) over a
period of 2 hours, as shown in Table 3, was
investigated in a forced degradation study. The
results are summarised in Tables 2 and 3. "ND" in
Tables 2 and 3 refers to "not determined" Table 2
Compound (I) forced degradation study (0.5mg/mL
solutions) (solutions protected from light) "pH l.2 pH
3.0 pH 7.2 pH 11.0 RT 37C RT 3TC T 37C 37C Compound
(I), 97.57 96.69 99.45 99.43 99.14 98.73 98.68 99.17
%w/w (initial / / / 0.89 / / / / / / 24 hours) 23.04
84.70 96.56 99.45 99.17 94.21 94.50 Compound (I) 1.99
/ 1.58 / ND / ND / ND / ND / 0.07 / ND / formyl
hydrazide, 59.83 32.16 1.66 3.09 ND ND 1.35 4.16 %w/w
(initial / 24 hours) 



Compound (I) ND / ND / ND / ND / ND / ND / ND / ND /
hvdrazide. %w/w 13.87 47.34 <0.05 ND <0.05 <0.05 ND
<0.05 (initial / 24 hours)Table 3 Compound (I) forced
degradation study (solutions exposed to light at room
pH 1.2 pH 3.0 pH 7.2 pH 11.0 Compound (I), %w/w 98.82
/ 82.33 99.39 / 95.76 98.78 / 97.04 99.91 / 98.66
(initial / 24 hours) Compound (I) formyl 1.39 / 16.35
0.05 / 0.30 ND / ND O.05 / 0.15 hydrazide, %w/w
(initial / 24 hours) Compound (I) hydrazide, ND / 0.32
ND / ND ND / ND ND / ND %w/w (initial / 24 hours)
Example 2 Stability study for lactose-based tablets
Compound (I) lactose-based tablets were manufactured
using wet granulation, compression and film coating
processes, using the formulations shown in Table 4.
The powdered ingredients (other than the binder and
lubricant) were charged to a suitable mixer and mixed
to produce a uniform distribution of drug substance
(Compound (I)). An aqueous binder solution (povidone)
was prepared and added to the powders with further
mixing until a suitable wet mass was formed. The wet
mass was passed through a screen (mesh size 9 mm) and
the resultant granules dried to an appropriate
moisture content (less than 2% by weight). The
lubricant was added to the dry granules, which were
then passed through a suitable screen (mesh size
1.4mm) prior to blending. The blended granules were
compressed into tablet cores using tableting equipment
(using a rotary press to give tablets of the required
hardness, disintegration and appearance). The
compressed cores were then coated with an aqueous
suspension of film coating components using a
perforated drum coater (for example an O'hara
coater).Table 4 Active tablet (10mg, lactose
monohydrate filler) Ingredient mg / tablet % of core
weight Function Tablet core Compound (I) 10.0 4.00
Drug substance Lactose monohydrate 222.5 89.00 Filler
Croscarmellose sodium 10.0 4.00 Disintegrant Povidone
K29/32 5.0 2.00 Binder Magnesium stearate 2.5 1.00
Lubricant Core tablet weight 250.0 Tablet coating % of
coating weight Hypromellose 606 3.75 65.22 Film-former
Polyethylene glycol 300 0.75 13.04 Plasticiser
Titanium dioxide 1.25 21.74 Opacifier % of core weight
Nominal coating weight 5.75 2.30 These tablets were
tested for Compound (I) assay and impurities
immediately after preparation and after periods of
storage under various conditions of temperature and
relative humidity (RH), as shown in Table 5.Table 5
Stability data summary - lactose tablets Tn
tiarT5C?60%RH 40C/75%RH 50C (6 Light (10 (36 months)
(12 months) months) days) lOmg Compound (I) 9.8 1T9 9
8 ___ tablets (mg/tablet) (Table 4) Compound (I) <0.05
0.13 0.19 0.09 <0.05 formyl hydrazide (%) Total <0.05
0.13 0.19 0.09 0.38 impurities (%) Example 3 Excipient
compatibility study Possible materials were evaluated
in accordance with the experimental design matrix
shown in Table 6. Table 6 Experimental Design Matrix 1
Magnesium carbonate, heavy Crospovidone HPMC 2
Magnesium carbonate, heavy Croscarmellose sodium
Povidone 3 Calcium phosphate dihydrate Crospovidone
HPMC 4 Calcium phosphate dihydrate Croscarmellose
sodium Povidone 5 Microcrystalline cellulose
Croscarmellose sodium HPMC 6 Microcrystalline
cellulose Crospovidone Povidone 7 Mannitol (direct
compression) Croscarmellose sodium HPMC 8 Mannitol
(direct compression) Crospovidone PovidoneFor each
experiment, the following formulation was used: Table
7 Tablet composition used in the excipient
compatibility study Ingredient mg / tablet % w/w
Function Compound (I) 10.00 6.67 Drug substance (See
Table 6) 129.50 86.33 Filler (See Table 6) 6.00 4.00
Disintegrant (See Table 6) 3.00 2.00 Binder Magnesium
stearate 1.50 1.00 Lubricant Core tablet weight 150.00
Tablet cores for this study were manufactured using
wet granulation, compression processes using an
analogous wet granulation method to that described in
Example 2. These tablet cores were tested for Compound
(I) assay / impurities and dissolution, immediately
after preparation and after periods of storage under
various conditions of temperature and relative
humidity (RH), as shown in Table 8. Table 8 Summary of
results from the excipient compatibility study Ex
Initial 70C 70C / 80%RH Light 7 days 14 days 7 days 14
days 1 Dissolution (%) 100.99 98.10 94.01 91.80 90.00
98.10 Total Impurities (%) 0.215 2.877 3.798 3.580
5.030 3.174 2 Dissolution (%) 89.58 94.57 83.00 22.82
20.36 94.57 Total Impurities (%) 0.227 2.639 3.522
2.028 3.362 2.996 3 Dissolution (%) 54.64 54.43 52.70
70.45 50.81 54.43 



Total Impurities (%) 0.107 0.499 0.761 0.261 0.328
2.172 4 Dissolution (%) 66.38 58.41 65.45 51.88 46.54
58.41 Total Impurities (%) 0.096 0.426 0.543 0.165
0.320 2.693 5 Dissolution (%) 96.54 94.79 98.30 94.86
96.47 94.79 Total Impurities (%) 0.078 0.187 0.238 0.1
15 0.139 1.731 6 Dissolution (%) 98.79 96.21 98.77
96.29 98.05 96.21 Total Imrmrities (%) 0.077 0.097
0.134 0.163 0.206 1.9047 days 14 days 7 days 14 days 7
Dissolution (%) 94.97 94.61 94.81 69.23 68.48 94.61
Total Impurities (%) 0.141 0.1 13 0.143 0.121 0.120
1.145 8 Dissolution (%) 96.79 101.79 100.06 98.66
99.58 101.79 Total Impurities (%) 0.078 0.078 0.099
0.168 0.201 1.246 NB: Table quotes dissolution (%
release) measured at 45 mins. Example 4 Mannitol /
microcrystalline cellulose formulations Placebo tablet
cores containing (i) mannitol and (ii) mannitol and
microcrystalline cellulose were investigated for their
tensile strength and disintegration time. Example 4i:
Placebo tablet cores manufactured using mannitol as
filler Table 9 Placebo tablet formulation (mannitol
filler) Ingredient mg / tablet %w/w Function Mannitol
266.63 91.0 Filler Croscarmellose sodium 11.72 4.0
Disintegrant Povidone K29/32 11.72 4.0 Binder
Magnesium stearate 2.93 1.0 Lubricant Core tablet
weight 293 The formulation described in Example 4i was
prepared by a wet granulation and compression process,
using an analogous method to that described in Example
2 except that the binder was added as a powder at the
dry mix stage, and water was used as the granulating
medium at the wet mix stage.Example 4ii: Placebo
tablet cores manufactured using mannitol and
microcrystalline cellulose as filler Table 10 Placebo
tablet (mannitol / microcrystalline cellulose filler)
Ingredient mg / tablet % w/w Function Mannitol 120.12
45.5 Filler Microcrystalline cellulose 120.12 45.5
Filler Croscarmellose sodium 10.56 4.0 Disintegrant
Povidone K29/32 10.56 4.0 Binder Magnesium stearate
2.64 1.0 Lubricant Core tablet weight 264.00 The
formulation described in Example 4ii was prepared by
wet granulation and compression processes analogous to
those described in Example 2, except that the binder
was added as a powder at the dry mix stage, and water
was used as the granulating medium at the wet mix
stage. Tablet cores from Examples 4i and 4ii were
tested for hardness and disintegration time
immediately after manufacture and after 4 weeks
storage under various conditions of temperature and
RH, as shown in Table 11. Table 11 Stability data
summary for Placebo Tablets from Examples i (tablet
described in Table 9) and Example ii (tablet described
in Table 10) Hardness (kp) Disintegration Time (mm.)
___ Initial 25C7 Initial 60%RH 75%RH 60%RH 75%RH
Example 4i (mean of 10 7.056 8.484 17.16 1.76 2.18
6.25 tablets) Example 4ii (mean of 10 8.005 7.750
6.954 0.63 0.68 0.79 tablets)Example 5 Formulation A
lOmg tablet formulation is shown in Table 12. Table 12
Active tablet (lOmg, mannitol / microcrystalline
cellulose filler) Ingredient mg / tablet % of core
weight Function Tablet core Compound (I) 10.000 6.67
Drug substance Mannitol 110.750 73.83 Filler
Microcrystalline cellulose 18.750 12.50 Filler
Croscarmellose sodium 4.500 3.00 Disintegrant Povidone
K29/32 4.500 3.00 Binder Magnesium stearate 1.500 1.00
Lubricant Core tablet weight 150.000 Tablet coating %
of coating weight Hypromellose 2910 3.281 62.50 Film
former Titanium dioxide 1.563 29.77 Opacifier
Polyethylene glycol 400 0.328 6.25 Plasticiser Iron
oxide yellow 0.059 1.12 Colouring agent Iron oxide red
0.014 0.27 Colouring agent Iron oxide black 0.004 0.08
Colouring agent % of core weight Nominal coatins
weisht 5.250 3.50 The tablets may be prepared using,
for example, the following wet granulation process: TM
Compound (I) (1.334 kg), mannitol (Partek M200, Merck,
14.76 kg), TM microcrystalline cellulose (Avicel
PHlOl, FMC, 2.5 kg), croscarmellose sodium (Ac-Di- TM
TM Sol , FMC, 60Og) and poyvinylpyrrolidinone
(Plasdone K29/32, ISP, 60Og) are mixed together in a
Vector GMX75 high shear blender. Water (4.5kg,
addition rate of 1.2kg/minute) is sprayed into the
mixture and the mixture granulated for about 5
minutes. The granules are dried in an O'Hara 30/60
fluid bed dryer (inlet air temperature 7O0C, air flow
rate 



sufficient to fluidise the granule bed) to a moisture
content of < 2% w/w and the dried granules milled
using a Quadro Co mil 194 (screen mesh 0.062 inches
(1.6 mm), 400rpm). Four of the above portions are
combined and 800g magnesium stearate added. The 80 kg
batch is transferred to a Pharmatech BV400 blender and
the mixture blended. The mixture is then compressed
into tablets (150 mg compression weight, plain, round,
bi-convex 7 mm diameter) using an IMA Kilian Synthesis
500 tablet press (80,000 tablets per hour, 7.5 kN
compression force). The tablets are then coated using
a Manesty Premier 200 coater with Opadry Beige
(Colorcon 03B27164, 315g/kg aqueous solution). The
total coating solution applied is equivalent to 35g/kg
of Opadry per mass of tablet cores. The tablets may
also be prepared using aqueous PVP as the granulation
liquid instead of water in the process described
above. A 15mg tablet formulation is shown in Table
12A.Table 12A Ingredient mg / tablet % of core weight
Function Tablet core Compound (I) 15.000 6.67 Drug
substance Mannitol 166.125 73.83 Filler
Microcrystalline cellulose 28.125 12.50 Filler
Croscarmellose sodium 6.750 3.00 Disintegrant Povidone
K29/32 6.750 3.00 Binder Magnesium stearate 2.250 1.00
Lubricant Core tablet weight 225.000 Tablet coating %
of coating weight Hypromellose 2910 4.922 62.50 Film
former Titanium dioxide 2.345 29.77 Opacifier
Polyethylene glycol 400 0.492 6.25 Plasticiser Iron
oxide yellow 0.089 1.12 Colouring agent Iron oxide red
0.022 0.27 Colouring agent Iron oxide black 0.006 0.08
Colouring agent % of core weight Nominal coating
weight 7.876 3.50 The 15mg tablets may be prepared
using an analogous method to that described for the
preparation of the lOmg tablets shown in Table 12. A
stability study was carried out on batches of beige
film-coated lOmg tablets prepared as described in
Table 12; and the results are summarised in Table
13.Table 13 Stability data summary for mannitol /
microcrystalline cellulose formulations Initial
25C/60%RH 40C/75%RH 50C (6 Light (10 (12 months) (12
months) months) days) lOmg Compound (I) 9.5 9.6 9.8
9.5 9.8 tablets (mg/tablet) (Table Compound (I) <0.05
ND 0.10 <0.05 <0.05 12) formyl hydrazide Total
impurities <0.05 ND 0.10 <0.05 <0.05 Dissolution (%
101 94 93 97 101 release after 45 minutes) Hardness
(mean 15.53 14.13 16.37 N/A N/A of 15 tablets, kp)
Disintegration 7.58 6.85 8.85 N/A N/A time (min.)
Example 6 Comparison of mannitol grades Mannitol is
available in two grades for use as a pharmaceutical
excipient in tablet manufacture: a wet granulation
grade, for example Pearlitol(r) C supplied by Roquette
Freres S.A., and a direct compression grade, such as
Parteck M(tm) supplied by Merck Chemicals Ltd. Three
batches of tablet cores, as described in Table 12,
were processed using the mannitol grade and
manufacturing process as indicated in Table 14.Table
14 Batches manufactured in the comparison of mannitol
grades Mannitol Grade Manufacturing Process Batch 1
Wet Granulation Wet Granulation Batch 2 Direct
Compression Wet Granulation Batch 3 Direct Compression
Direct Compression The direct compression tablets were
manufactured using a direct compression process. The
Compound (I) and the mannitol were sieved into a bowl
and then mixed together in a planetary mixer for 10
minutes. The remaining mannitol, the microcrystalline
cellulose, the croscarmellose sodium and the Povidone
K29/32 were then added to the bowl and the mixture was
mixed for a further 10 minutes. The magnesium stearate
was then added through a sieve and the mixture was
mixed for a further 5 minutes. The resultant mixture
was then compressed into tablet cores, using a target
compression force of 5.0KN. The tablets prepared using
wet granulation were prepared using an analogous
method to that described in Example 2. The physical
characteristics of the three batches of tablet cores
were determined and dissolution was measured using the
procedure described previously, except that the
dissolution medium was 50OmL pH1.4 sodium chloride /
hydrochloric acid buffer (0.1M) and the stirrer speed
was 75rpm. The results are summarised in Table 15.
Table 15 Physical characteristics of the batches in
the comparison of mannitol grades Hardness (kp)
Thickness Dissolution (% Friability (%) (mm) release
after 45 minutes) Batch 1 2.96 3.77 N/A 0.30 Batch 2
5.40 3.95 89.7 0.03 Batch 3 8.89 3.92 87.3 0.03
Example 7 Mannitol / microcrystalline cellulose
formulations containing Compound I) Two experimental
batches were manufactured comprising Compound (I) and
magnesium stearate in the same proportions as in the
final formulation (Table 12), with an increased binder
and disintegrant content (from 3% to 5%), without
microcrystalline cellulose(Table 16) and with
microcrystalline cellulose content increased from
12.5% to 25% (Table 17). The resulting tablet cores
were tested for hardness immediately after manufacture
and after storage for 16 months at 25C / 65% RH (Table
18). Table 16 Formulation of Compound (I) with
Mannitol filler 



Ingredient mg / tablet % w/w Function Tablet core
Compound (I) 10.000 6.67 Drug substance Mannitol 123.5
82.33 Filler Croscarmellose sodium 7.500 5.00
Disintegrant Povidone K29/32 7.500 5.00 Binder
Magnesium stearate 1.500 1.00 Lubricant Core tablet
weight 150.000 Table 17 Formulation of Compound (I)
with mixed mannitol / microcrystalline cellulose
filler Ingredient mg / tablet % w/w Function Tablet
core Compound (I) 10.000 6.67 Drug substance Mannitol
86.000 57.33 Filler Microcrystalline cellulose 37.500
25.00 Filler Croscarmellose sodium 7.500 5.00
Disintegrant Povidone K29/32 7.500 5.00 Binder
Magnesium stearate 1.500 1.00 Lubricant Core tablet
weight 150.000Table 18 Hardness data (KP) Time of 65
weeks storage (room Manufacture temperature) Mannitol
formulation (Table 16) 11.6 7.43 Mannitol /
microcrystalline cellulose 9.8 7.52 formulation (Table
17)Claims 1. A pharmaceutical composition which
comprises 7V-(3-methoxy-5-methylpyrazin-2-yl)-
2-(4-[l,3,4-oxadiazol-2-yl]phenyl)pyridine-3-sulphonam
ide with mannitol and/or microcrystalline cellulose.
2. The pharmaceutical composition as claimed in claim
1 which comprises N-(3-
methoxy-5-methylpyrazin-2-yl)-2-(4-[l,3,4-oxadiazol-2-
yl]phenyl)pyridine-3-sulphonamide with mannitol and no
microcrystalline cellulose. 3. The pharmaceutical
composition as claimed in claim 1 which comprises
N-(3-
methoxy-5-methylpyrazin-2-yl)-2-(4-[l,3,4-oxadiazol-2-
yl]phenyl)pyridine-3-sulphonamide with
microcrystalline cellulose and no mannitol. 4. The
pharmaceutical composition as claimed in claim 1 which
comprises N-(3-
methoxy-5-methylpyrazin-2-yl)-2-(4-[l,3,4-oxadiazol-2-
yl]phenyl)pyridine-3-sulphonamide with mannitol and
microcrystalline cellulose. 5. The pharmaceutical
composition as claimed in claim 4 wherein the mannitol
is present in an amount of 65 to 75 % by weight and
the microcrystalline cellulose is present in an amount
of 10 to 15 % by weight. 6. The pharmaceutical
composition as claimed in any one of claims 1 to 5
additionally comprising one or more binders. 7. The
pharmaceutical composition as claimed in claim 6
wherein the binder is Povidone. 8. The pharmaceutical
composition as claims in claim 6 or claim 7 wherein
the binder is present in an amount of 1 to 5 % by
weight. 9. The pharmaceutical composition as claimed
in any one of claims 1 to 8 additionally comprising
one or more disintegrants.10. The pharmaceutical
composition as claimed in claim 9 wherein the
disintegrant is croscarmellose sodium. 11. The
pharmaceutical composition according to claim 9 or
claim 10 wherein the 5 disintegrant is present in an
amount of 1 to 5 % by weight. 12. The pharmaceutical
composition as claimed in any one of claims 1 to 11
additionally comprising one or more lubricants. 10 13.
The pharmaceutical composition as claimed in any one
of claims 1 to 12 wherein the
L/-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-[l,3,4-oxadia
zol-2-yl]phenyl)pyridine-3- sulphonamide is present in
an amount of 2 to 20% by weight. 14. The
pharmaceutical composition according to claim 1
comprising: 15
L/-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-[l,3,4-oxadia
zol-2-yl]phenyl)pyridine-3- sulphonamide in an amount
of 4.5 to 8.5 % by weight;  mannitol in an amount of 7
1 to 76 % by weight;  microcrystalline cellulose in an
amount of 10.5 to 14.5 % by weight;  croscarmellose
sodium in an amount of 2.5 to 3.5 % by weight; 0
povidone in an amount of 2.5 to 3.5 % by weight; and
magnesium stearate in an amount of 0.75 to 2.0 % by
weight. 15. The pharmaceutical composition as claimed
in any one of claims 1 to 14 additionally comprising
with a coating comprising an iron oxide pigment. 5 16.
The pharmaceutical composition as claimed in claim 15
wherein the coating is present in an amount of 3 to 6
% by weight of the composition to which the coating is
applied. 17. The pharmaceutical composition as claimed
in any one of claims 1 to 16 wherein the 30
composition is a tablet. 18. The pharmaceutical
composition as claimed in claim 17 wherein the tablet
is an immediate release tablet.19. The pharmaceutical
composition as claimed in any one of claims 1 to 18
for use as a medicament. 5 20. A pharmaceutical
composition as claimed in any one of claims 1 to 18,
for use in the treatment of cancer in a warm blooded
animal such as man. 21. The use of a pharmaceutical
composition as claimed in any one of claims 1 to 18,
for the manufacture of a medicament for the treatment
of cancer in a warm blooded animal such 10 as man. 22.
A method of treating cancer which comprises
administering an effective amount of a pharmaceutical
composition as claimed in any one of claims 1 to 18,
to a warm blooded animal such as man. 15 23. The use
according to claim 20 or 2 1 or the method according
to claim 22, wherein the cancer is selected from
prostate cancer, non-small cell lung cancer, ovarian
cancer, bladder cancer and gastric cancer. 20 24. The
use according to claim 20 or 2 1 or the method
according to claim 22, wherein the cancer is prostate
cancer. 25 


