
4- (4- (IMIDAZOL-4-YL) PYRIMIDIN-2-YLAMINO) BENZAMIDES
AS CDK INHIBITORS The invention relates to pyrimidine
derivatives, or pharmaceutically acceptable salts or
in vivo hydrolysable esters thereof, which possess
cell-cycle inhibitory activity and are accordingly
useful for their anti-cell-proliferation (such as
anti-cancer) activity and are therefore useful in
methods of treatment of the human or animal body. The
invention also relates to processes for the
manufacture of said pyrimidine derivatives, to
pharmaceutical compositions containing them and to
their use in the manufacture of medicaments of use in
the production of an anti-cell-proliferation effect in
a warm-blooded animal such as man. The cell cycle is
fundamental to the survival, regulation and
proliferation of cells and is highly regulated to
ensure that each step progresses in a timely and
orderly manner. The progression of cells through the
cell cycle arises from the sequential activation and
de-activation of several members of the
cyclin-dependent kinase (CDK) family. The activation
of CDKs is dependent on their interaction with a
family of intracellular proteins called cyclins.
Cyclins bind to CDKs and this association is essential
for CDK activity (such as CDKl, CDK2, CDK4 and/or
CDK6) within the cell. Different cyclins are expressed
and degraded at different points in the cell cycle to
ensure that activation and inactivation of CDKs occurs
in the correct order for progression through the cell
cycle. Moreover, CDKs appear to be downstream of a
number of oncogene signalling pathways. Deregulation
of CDK activity by upregulation of cyclins and/or
deletion of endogenous inhibitors appears to be an
important axis between mitogenic signalling pathways
and proliferation of rumour cells. Accordingly it has
been recognised that an inhibitor of cell cycle
kinases, particularly inhibitors of CDKl, CDK2 and/or
CDK4 (which operate at the G2/M, G1/S-S-G2/M and Gl-S
phases respectively) should be of value as an active
inhibitor of cell proliferation, such as growth of
mammalian cancer cells. The inhibition of cell cycle
kinases is expected to be of value in the treatment of
disease states associated with aberrant cell cycles
and cell proliferation such as cancers (solid tumours
and leukemias), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation.WO 02/20512, WO 03/076435, WO 03/076436,
WO 03/076434, WO 03/076433 and WO 04/101549 describe
certain 2-anilino-4-imidazolylpyrimidine derivatives
that inhibit the effect of cell cycle kinases. The
present invention is based on the discovery that a
novel group of
2-(4-amidoanilino)-4-(imidazolyl)pyrimidines inhibit
the effects of cell cycle kinases, particularly CDK2,
and thus possess anti-cell-proliferation properties.
The compounds of the present invention are not
specifically disclosed in any of the above
applications and we have surprisingly found that these
compounds possess beneficial properties in terms of
one or more of their pharmacological activity
(particularly as compounds which inhibit CDK2) and /
or pharmacokinetic, efficacious, metabolic and
toxicological profiles that make them particularly
suitable for in vivo administration to a warm blooded
animal, such as man. In particular these compounds
have very high levels of cell and enzyme potency and
high levels of exposure in vivo. Accordingly, the
present invention provides a compound of formula (I):
(i) wherein: R1 is hydrogen or halo; R2 is halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, methylthio, mesyl, trifluoromethyl,
trifluoromethoxy, Ci-6alkyl, C .6alkoxy, C2-6alkenyl
or C2-6alkynyl; p is 0-4; wherein the values of R2 may
be the same or different; R3 and R4 are independently
selected from hydrogen, Ci-6alkyl, C2-6alkenyl, 



C2-6alkynyl, carbocyclyl or heterocyclyl; wherein R3
and R4 may be independently optionally substituted on
carbon by one or more R5; and wherein if said
heterocyclyl contains an -NHmoiety that nitrogen may
be optionally substituted by a group selected from R6;
R19 is selected from ethyl, propyl, isopropyl, butyl,
iso-butyl, sec-butyl, -butyl, cyclopropyl,
cyclopropylmethyl, 1-cyclopropylethyl or cyclobutyl;
wherein R1may be optionally substituted on carbon by
one or more R2 1; R20 is methyl, ethyl, isopropyl,
fiuoromethyl, difluoromethyl, trifluoromethyl,
methoxymethyl, cyclopropylmethyl or cyclopropyl;R is
selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl,
C2.6alkenyl, C2-6alkynyl, C1-6alkoxy, Ci. 6alkanoyl,
Ci-6alkanoyloxy, -(Ci-6alkyl)amino, N N-(C i-6alkyl)
2amino, Ci-6alkanoylamino, iV-(Ci-6alkyl)carbamoyl, ,
-(Ci -6alkyl) 2carbamoyl, Ci-6alkylS(O) a wherein a is
0 to 2, Ci-6alkoxycarbonyl, 7V-(Ci-6alkyl)sulphamoyl,
V, V-(C i-6alkyl) 2sulphamoyl, Ci^alkylsulphonylamino,
carbocyclyl, heterocyclyl, carbocyclylCi-ealkyl-R 7-,
carbocyclyl-R 9- or heterocyclyl-R 10 ; wherein R5 may
be optionally substituted on carbon by one or more R1
1; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R12 ; R6 and R 12 are
independently selected from C1-6alkyl, C1-6alkanoyl,
C1-6alkylsulphonyl, Ci-6alkoxycarbonyl, carbamoyl,
-(Ci-6alkyl)carbamoyl, ,iV-(Cj-6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; wherein R6 and R12 may be
independently optionally substituted on carbon by one
or more R13 ; R7, R8, R9 and R10 are independently
selected from -O-, -N(R 14)-, -C(O)-, -N(R I5)C(O)-,
-C(O)N(R 16)-, -S(O) -, -SO2N(R 17)- or -N(R 18)SO2-;
wherein R14, R15, R16, R 17 and R 18 are independently
selected from hydrogen or Ci-6alkyl and s is 0-2; R11
and R13 are independently selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl,
methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino,
V-methyl-iV-ethylamino, acetylamino,
TV-methylcarbamoyl, -ethylcarbamoyl, V
V-dimethylcarbamoyl, , -diethylcarbamoyl,
TV-methyl-iV-ethylcarbamoyl, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxy carbonyl,
7V-methylsulphamoyl, V-ethylsulphamoyl, iV,
-dimethylsulphamoyl, 7V, -diethylsulphamoyl or
TV-methyl-JV-ethylsulphamoyl; and R21 is selected from
halo, methoxy and hydroxy; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. Accordingly, the present invention provides a
compound of formula (I) which is a compound of formula
(Ia):- A- (Ia) wherein: R1 is hydrogen or fluoro; R2
is halo, nitro, cyano, hydroxy, amino, carboxy,
carbamoyl, mercapto, Ci-6alkyl, Ci-6alkoxy,
C2-6alkenyl or C2-6alkynyl; p is 0-4; wherein the
values of R2 may be the same or different; R3 and R4
are independently selected from hydrogen, Ci-6alkyl,
C2.6alkenyl, C2-6alkynyl, carbocyclyl or heterocyclyl;
wherein R3 and R4 may be independently optionally
substituted on carbon by one or more R5; and wherein
if said heterocyclyl contains an -NHmoiety that
nitrogen may be optionally substituted by a group
selected from R6; R5 is selected from halo, nitro,
cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Ci.6alkyl, C2-6alkenyl, C2-6alkynyl,
Ci-6alkoxy, Ci-6alkanoyl, Ci-6alkanoyloxy,
/V-(C1-6alkyl)amino, /V,/V-(Ci.6alkyl)2amino,
C1-6alkanoylamino, TV-(Ci.6alkyl)carbamoyl,
,iV-(Ci-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a
is 0 to 2, Ci-6alkoxycarbonyl,
/V-(C1-6alkyl)sulphamoyl, ,/V-(Ci.6alkyl) 2sulphamoyl,
Ci-6alkylsulphonylamino, carbocyclyl, 



heterocyclyl, carbocyclylCi. 6alkyl-R -,
heterocyclylCi- alkyl-R -, carbocyclyl-R - or
heterocyclyl-R 10-; wherein R5 may be optionally
substituted on carbon by one or more R1 1; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R12 ; R6 and R12 are independently
selected from Ci-6alkanoyl, Ci-6alkylsulphonyl,
Ci-6alkoxycarbonyl, carbamoyl,
TV-(Ci-6alkyl)carbamoyl, /V,/V-(Ci-6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; wherein R6 and R12 may be
independently optionally substituted on carbon by one
or more R13 ; R7, R8, R9 and R10 are independently
selected from -O-, -N(R 14 )-, -C(O)-, -N(R I5)C(O)-,
-C(O)N(R 16)-, -S(O) 5-, -SO2N(R 17)- or -N(R 18)SO 2-
; wherein R14, R15, R 16, R 17 and R18 are
independently selected from hydrogen or Ci-6alkyl and
s is 0-2; and R11 and R 13 are independently selected
from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, methyl,ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, JV-methyl- -ethylamino, acetylamino,
V-methylcarbamoyl, -ethylcarbamoyl,
N,vV-dimethylcarbamoyl, L iV-diethylcarbamoyl,
V-methyl-V-ethylcarbamoyl, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxy carbonyl,
7V-methylsulphamoyl, -ethylsulphamoyl, ,
-dimethylsulphamoyl, N,iV-diethylsulphamoyl or
-methyl- -ethylsulphamoyl; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. In this specification the term "alkyl"
includes both straight and branched chain alkyl groups
but references to individual alkyl groups such as
"propyl" are specific for the straight chain version
only. For example, "Ci -6alkyl" and "C alky!" include
methyl, ethyl, propyl, isopropyl and -butyl. However,
references to individual alkyl groups such as 'propyl'
are specific for the straight chained version only and
references to individual branched chain alkyl groups
such as 'isopropyl' are specific for the branched
chain version only. A similar convention applies to
other radicals. Where optional substituents are chosen
from "one or more" groups it is to be understood that
this definition includes all substituents being chosen
from one of the specified groups or the substituents
being chosen from two or more of the specified groups.
A "heterocyclyl" is a saturated, partially saturated
or unsaturated, mono or bicyclic ring containing 4-12
atoms of which at least one atom is chosen from
nitrogen, sulphur or oxygen, which may, unless
otherwise specified, be carbon or nitrogen linked,
wherein a -CH2- group can optionally be replaced by a
-C(O)-, a ring nitrogen atom may optionally bear a
Ci-6alkyl group and form a quaternary compound or a
ring nitrogen and/or sulphur atom may be optionally
oxidised to form the TV-oxide and or the S-oxides.
Examples and suitable values of the term
"heterocyclyl" are morpholino, piperidyl, pyridyl,
pyranyl, pyrrolyl, isothiazolyl, indolyl, quinolyl,
thienyl, 1,3-benzodioxolyl, thiadiazolyl, piperazinyl,
thiazolidinyl, pyrrolidinyl, thiomorpholino,
pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl,
tetrahydropyranyl, imidazolyl, pyrimidyl, pyrazinyl,
pyridazinyl, isoxazolyl, -methylpyrrolyl, 4-pyridone,
1-isoquinolone, 2-pyrrolidone, 4-thiazolidone,
pyridine-iV-oxide and quinoline- -oxide. In one aspect
of the invention a "heterocyclyl" is a saturated,
partially saturated or unsaturated, mono or bicyclic
ring containing 5 or 6 atoms of which at least one
atom is chosen from nitrogen, sulphur or oxygen, it
may, unless otherwise specified, be carbon or nitrogen
linked, a -CH2- group can optionally be replaced by a
-C(O)-and a ring sulphur atom may be optionally
oxidised to form the S-oxides.A "carbocyclyl" is a
saturated, partially saturated or unsaturated, mono or
bicyclic carbon ring that contains 3-12 atoms; wherein
a -CH - group can optionally be replaced by a -C(O)-.
Particularly "carbocyclyl" is a monocyclic ring
containing 5 or 6 atoms or a bicyclic ring containing
9 or 10 atoms. Suitable values for "carbocyclyl"
include cyclopropyl, cyclobutyl, 1-oxocyclopentyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
phenyl, naphthyl, tetralinyl, indanyl or 1-oxoindanyl.



An example of "Ci -6alkanoyloxy" is acetoxy. Examples
of "Ci -6alkoxycarbonyl" include methoxycarbonyl,
ethoxycarbonyl, n- and J-butoxycarbonyl. Examples of
"Ci -6alkoxy" include methoxy, ethoxy and propoxy.
Examples of "Ci -6alkanoylamino" include formamido,
acetamido and propionylamino. Examples of "Ci
-6alkyIS(O)3 wherein a is 0 to 2" include methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of "Ci - alkanoyl" include
propionyl and acetyl. Examples of "N-(Ci
-6alkyl)amino" include methylamino and ethylamino.
Examples of " ,N-(Ci -6alkyl) 2amino" include
di-V-methylamino, di-( -ethyl)amino and
7V-ethyl-iV-methylamino.Examples of "C2-6alkenyl" are
vinyl, allyl and 1-propenyl. Examples of "C2-6alkynyl"
are ethynyl, 1-propynyl and 2-propynyl. Examples of
'W-(Ci -6alkyl)sulphamoyl" are 7V-(methyl)sulphamoyl
and V-(ethyl)sulphamoyl. Examples of " , V-(Ci.6alkyl)
2Sulphamoyl" are iV,V-(dimethyl)sulphamoyl and
-(methyl)-7V-(ethyl)sulphamoyl. Examples of 'W-(Ci
-6alkyl)carbamoyl" are methylaminocarbonyl and
ethylaminocarbonyl. Examples of " V,iV-(Ci-6alkyl)
2carbamoyl" are dimethylaminocarbonyl and
methylethylaminocarbonyl. Examples of "Ci
-6alkylsulphonylamino" include methylsulphonylamino,
isopropylsulphonylamino and /-butylsulphonylamino.
Examples of "Ci -6alkylsulphonyl" include
methylsulphonyl, isopropylsulphonyl and
-butylsulphonyl. Examples of "carbocyclylCi
-6alkyl-R.7-" include 1- (carbocyclyl)ethyl-R 7-, for
example l-(cyclopropyl)ethyl-R 7- and 1-phenylethyl-R
7-, and 3- for example 3-(cyclopentyl)propyl-R 7- and
3-(naphthyl)propyl-R 7-. Examples of "heterocyclylCi
-6alkyl-R 8-" include l-(heterocyclyl)ethyl-R 8-, for
example 1- (pyrid-2-yl)ethyl-R 8- and
l-(morpholino)ethyl-R 8-, and 3-(heterocyclyl)propyl-R
8-, for example 3-(piperazin-l-yl)propyl-R - and
3-(pyrrolidin-l-yl)propyl-R - . A suitable
pharmaceutically acceptable salt of a compound of the
invention is, for example, an acid-addition salt of a
compound of the invention which is sufficiently basic,
for example, an acid-addition salt with, for example,
an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric,
trifluoroacetic, citric or maleic acid. Inaddition a
suitable pharmaceutically acceptable salt of a
compound of the invention which is sufficiently acidic
is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for
example a calcium or magnesium salt, an ammonium salt
or a salt with an organic base which affords a
physiologically-acceptable cation, for example a salt
with methylamine, dimethylamine, trimethylamine,
piperidine, morpholine or tris-(2-hydroxyethyl)amine.
An in vivo hydroIysable ester of a compound of the
formula (I) containing carboxy or hydroxy group is,
for example, a pharmaceutically acceptable ester which
is hydrolysed in the human or animal body to produce
the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include C1-6alkoxymethyl
esters for example methoxymethyl,
Ci-6alkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters,
C3-8cycloalkoxycarbonyloxyCi -6alkyl esters for
example 1-cyclohexylcarbonyloxyethyl;
l,3-dioxolen-2-onylmethyl esters for example
5-methyl-l,3-dioxolen-2-onylmethyl; and
Ci-6alkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxy ethyl and may be formed at any
carboxy group in the compounds of this invention. An
in vivo hydroIysable ester of a compound of the
formula (I) containing a hydroxy group includes
inorganic esters such as phosphate esters and
a-acyloxyalkyl ethers and related compounds which as a
result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group. Examples
of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in
vivo hydrolysable ester forming groups for hydroxy
include alkanoyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl, alkoxycarbonyl
(to give alkyl carbonate esters), dialkylcarbamoyl and
-(dialkylaminoethyl)-7V-alkylcarbamoyl (to give
carbamates), dialkylaminoacetyl and carboxyacetyl.
Examples of substituents on benzoyl include morpholino
and piperazino 



linked from a ring nitrogen atom via a methylene group
to the 3- or 4- position of the benzoyl ring. Some
compounds of the formula (I) may have chiral centres
and/or geometric isomeric centres (E- and Z- isomers),
and it is to be understood that the invention
encompasses all such optical, diastereoisomers and
geometric isomers that possess CDK inhibitory
activity. The invention relates to any and all
tautomeric forms of the compounds of the formula (I)
that possess CDK inhibitory activity.It is also to be
understood that certain compounds of the formula (I)
can exist in solvated as well as unsolvated forms such
as, for.example, hydrated forms. It is to be
understood that the invention encompasses all such
solvated forms which possess CDK inhibitory activity.
Particular values of variable groups are as follows.
Such values may be used where appropriate with any of
the definitions, claims or embodiments defined
hereinbefore or hereinafter. R1 is hydrogen or fluoro.
R1 is hydrogen. R1 is fluoro. R2 is halo, cyano or
Ci-6alkyl. R2 is halo or Ci-6alkyl. R2 is fluoro,
chloro, cyano or methyl. R2 is fluoro, chloro or
methyl. R2 is fluoro. R2 is chloro. R2 is cyano. R2 is
methyl. p is 0 or 1. p is 0. p is 1. p is 0-1 and
where p is 1, R2 is ortho to the -C(O)NR 3R4 group of
formula (I). p is 1 and R2 is ortho to the -C(O)NR 3R4
group of formula (I). p is 0-1, and where p is 1, R2
is meta to the -C(O)NR 3R4 group of formula (I) and R2
is selected from fluoro or methyl. p is 1, R2 is meta
to the -C(O)NR 3R4 group of formula (I) and R2 is
selected from fluoro or methyl. R3 and R4 are
independently selected from hydrogen, Ci-6alkyl,
carbocyclyl or heterocyclyl; wherein R and R4 may be
independently optionally substituted on carbon by one
or more R5; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R6; wherein R5 is
selected from hydroxy, 7V,iV-(Ci-6alkyl) 2amino and
heterocyclyl;R6 is selected from Ci-6alkyl and
Ci-6alkoxycarbonyl; wherein R6 may be independently
optionally substituted on carbon by one or more R13 ;
R13 is methoxy. R3 and R4 are independently selected
from hydrogen, Ci-6alkyl, carbocyclyl or heterocyclyl;
wherein R3 and R4 may be independently optionally
substituted on carbon by one or more R5; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R ; wherein R5 is hydroxy; and R6 is
C,.6alkyl. R3 and R4 are independently selected from
hydrogen, Ci-6alkyl or carbocyclyl; wherein R3 and R4
may be independently optionally substituted on carbon
by one or more R5; wherein R5 is hydroxy. R3 and R4
are independently selected from hydrogen, methyl,
ethyl, isopropyl, 



cyclopropyl, tetrahydropyranyl,
1,1-dioxidotetrahydrothienyl or piperidinyl; wherein R
and R4 may be independently optionally substituted on
carbon by one or more R5; and wherein said piperidinyl
may be optionally substituted on nitrogen by a group
selected from R6; wherein R5 is selected from hydroxy,
dimethylamino, morpholino, thiomorpholino,
pyrrolidinyl and piperidinyl; R6 is selected from
methyl, ethyl and -butoxycarbonyl; wherein R6 may be
independently optionally substituted on carbon by one
or more R13 ; R13 is methoxy. R3 and R4 are
independently selected from hydrogen, methyl, ethyl,
cyclopropyl, tetrahydrofuranyl or piperidinyl; wherein
R3 and R4 may be independently optionally substituted
on carbon by one or more R5; and wherein said
piperidinyl may be optionally substituted on nitrogen
by a group selected from R6; wherein R5 is hydroxy;
and R6 is methyl. R3 and R4 are independently selected
from hydrogen, methyl, ethyl or cyclopropyl; wherein
R3 and R4 may be independently optionally substituted
on carbon by one or more R5; wherein R5 is hydroxy. R3
and R4 are independently selected from hydrogen,
methyl, cyclopropyl, 2-hydroxyethyl,
1-methylpiperidin-4-yl, piperidin-3-yl,
tetrahydropyran-4-yl, 1,1-dioxidotetrahydrothien-3-yl,
2-dimethylaminoethyl, 1-methyl-2-dimethylaminoethyl,
piperidin- 1-ylethyl, 2-morpholinoethyl,
1-(2-methoxyethyl)piperidin-4-yl,
2-thiomorpholinoethyl, 2-pyrrolidin-l -ylethyl and
l-(?-butoxycarbonyl)piperidin-3-yl.R3 and R4 are
independently selected from hydrogen, methyl,
2-hydroxyethyl, cyclopropyl, tetrahydrofuran-4-yl o r
l-methylpiperidin-4-yl. R3 and R4 are independently
selected from hydrogen, methyl, 2-hydroxyethyl o r
cyclopropyl. R 19 is selected from ethyl, isopropyl,
cyclopropylmethyl, 1-cyclopropylethyl o r cyclobutyl.
R 19 i s selected from ethyl. R is selected from
isopropyl. R 19 is selected from cyclopropylmethyl. R
19 i s selected from 1-cyclopropylethyl. R 19 is
selected from cyclobutyl. R20 is methyl, ethyl,
isopropyl, difluoromethyl, trifluoromethyl,
methoxymethyl o r cyclopropyl. R20 i s methyl. R20 i s
ethyl. R20 i s isopropyl. R20 i s difluoromethyl. R20
i s trifluoromethyl. R20 i s methoxymethyl. R20 i s
cyclopropyl. R 6 and R 12 are independently selected
from C i-6alkyl, C i-6alkanoyl, C i-6alkylsulphonyl,
Ci- 6alkoxycarbonyl, carbamoyl,
TV-(Ci-6alkyl)carbamoyl and iV, -(Ci
-6alkyl)carbamoyl; wherein R6 and R 12 may b e
independently optionally substituted on carbon b y one
o r more R 13 . Therefore in a further aspect o f the
invention there is provided a compound o f formula (I)
(as depicted above) wherein: R 1 is hydrogen or
fluoro; R2 is halo, cyano or C i-6alkyl; p is 0 or 1;
R and R4 are independently selected from hydrogen, C
i-6alkyl, carbocyclyl or 



heterocyclyl; wherein R3 and R4 may b e independently
optionally substituted on carbon b y oonnee oorr
mmoorree R5 ; aanndd wwhheerreeiinn iiff ssaaiidd
hheetteerrooccyyccllyyll ccoonnttaains an -NH- moiety
that nitrogen may b e optionally substituted b y a
group selected from R6 ;R5 is selected from hydroxy, V
-(Ci -OaHCyI) OmInO and heterocyclyl; R6 is selected
from C i-6alkyl and Ci-6alkoxycarbonyl; wherein R6 may
be independently optionally substituted on carbon by
one or more R 13 ; R 13 is methoxy; R19 is selected
from ethyl, isopropyl, cyclopropylmethyl,
1-cyclopropylethyl or cyclobutyl; R20 is methyl,
ethyl, isopropyl, difluoromethyl, trifluoromethyl,
methoxymethyl or cyclopropyl; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. Therefore in a further aspect of the
invention there is provided a compound of formula (I)
(as depicted above) wherein: R 1 is hydrogen or
fluoro; R2 is halo, cyano or Ci-6alkyl; p is 0 or 1;
R3 and R4 are independently selected from hydrogen,
Ci-6alkyl, carbocyclyl or heterocyclyl; wherein R3 and
R4 may be independently optionally substituted on
carbon by one or more R5; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R6;
wherein R5 is hydroxy; and R6 is C!-6alkyl;. R19 is
selected from ethyl, isopropyl, cyclopropylmethyl,
1-cyclopropylethyl or cyclobutyl; R20 is methyl; or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. Therefore in a further
aspect of the invention there is provided a compound
of formula (I) (as depicted above) wherein: R1 is
hydrogen or fluoro; R2 is halo or C)-6alkyl; p is 0 or
1; R3 and R4 are independently selected from hydrogen,
C|. 6alkyl or carbocyclyl; wherein R3 and R4 may be
independently optionally substituted on carbon by one
or more R5; wherein R5 is hydroxy; R 19 is selected
from isopropyl; and R20 is methyl;or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. Therefore in a further
aspect of the invention there is provided a compound
of formula (I) (as depicted above) wherein: R1 is
hydrogen or fluoro; R2 is fluoro, chloro, cyano or
methyl; p is 0 or 1; R3 and R4 are independently
selected from hydrogen, methyl, cyclopropyl,
2-hydroxyethyl, l-methylpiperidin-4-yl,
piperidin-3-yl, tetrahydropyran-4-yl,
1,1-dioxidotetrahydrothien-3-yl, 2-dimethylaminoethyl,
1-methyl-2-dimethylaminoethyl, piperidin-1-ylethyl,
2-morpholinoethyl, l-(2-methoxyethyl)piperidin-4-yl,
2-thiomorpholinoethyl, 2-pyrrolidin-l-ylethyl and l-(
-butoxycarbonyl)piperidin-3-yl; R19 is selected from
ethyl, isopropyl, cyclopropylmethyl,
1-cyclopropylethyl or cyclobutyl; R20 is methyl,
ethyl, isopropyl, difluoromethyl, trifluoromethyl,
methoxymethyl or cyclopropyl; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. 



Therefore in a further aspect of the invention there
is provided a compound of formula (I) (as depicted
above) wherein: R1 is hydrogen or fluoro; R2 is
fluoro, chloro, cyano or methyl; p is 0 or 1; R3 and
R4 are independently selected from hydrogen, methyl,
2-hydroxyethyl, cyclopropyl, tetrahydrofuran-4-yl or
l-methylpiperidin-4-yl; R19 is selected from ethyl,
isopropyl, cyclopropylmethyl, 1-cyclopropylethyl or
cyclobutyl; R20 is methyl; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. Therefore in a further aspect of the
invention there is provided a compound of formula (I)
(as depicted above) wherein R1 is hydrogen or fluoro;
R2 is fluoro, chloro or methyl; p is 0 or 1;R3 and R4
are independently selected from hydrogen, methyl,
2-hydroxyethyl or cyclopropyl; R19 is selected from
isopropyl; and R20 is methyl; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. In another aspect of the invention, preferred
compounds of the invention are any one of the Examples
or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. In another aspect of the
invention there is provided a compound of formula (I)
selected from Examples 9, 13, 14, 34, 51, 79, 80, 81,
90 and 94or a pharmaceutically acceptable salt or an
in vivo hydrolysable ester thereof. Preferred aspects
of the invention are those which relate to the
compound of formula (I) or a pharmaceutically
acceptable salt thereof. Another aspect of the present
invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt
or an in vivo hydrolysable ester thereof which process
(wherein variable groups are, unless otherwise
specified, as defined in formula (I)) comprises of:
Process a) reaction of a pyrimidine of formula (II):
(H) wherein L is a displaceable group; with an aniline
of formula (III): (III) or Process b) reacting a
compound of formula (IV):(IV) with a compound o f
formula (V): (V) wherein T is O or S; Rx may b e the
same or different and is selected from C 1-6alkyl; or
Process c) reacting an acid of formula (VI): (VI) or
an activated derivative thereof; with an amine of
formula (VII): HINNRR3 R 4 (VII) or Process d) for
compounds of formula (I); reacting a pyrimidine of
formula (VIII) (VIII) with a compound of formula
(IX):(IX) where Y is a displaceable group; 



and thereafter if necessary: i) converting a compound
of the formula (I) into another compound of the
formula (I); ii) removing any protecting groups; iii)
forming a pharmaceutically acceptable salt or in vivo
hydrolysable ester. L is a displaceable group,
suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo,
methanesulphonyloxy or toluene-4-sulphonyloxy group. Y
is a displaceable group, suitable values for Y are for
example, a halogeno or sulphonyloxy group, for example
a bromo, iodo or trifluoromethanesulphonyloxy group.
Preferably Y is iodo. Specific reaction conditions for
the above reactions are as follows. Process a)
Pyrimidines of formula (II) and anilines of formula
(III) may be reacted together: i) in the presence of a
suitable solvent for example a ketone such as acetone
or an alcohol such as ethanol or butanol or an
aromatic hydrocarbon such as toluene or V-methyl
pyrrolidine, optionally in the presence of a suitable
acid for example an inorganic acid such as
hydrochloric acid or sulphuric acid, or an organic
acid such as acetic acid or formic acid (or a suitable
Lewis acid) and at a temperature in the range of 0C to
reflux, preferably reflux; or ii) under standard
Buchwald conditions (for example see J. Am. Chem. Soc,
118, 7215; J. Am. Chem. Soc, 119, 8451; J. Org. Chem.,
62, 1568 and 6066) for example in the presence of
palladium acetate, in a suitable solvent for example
an aromatic solvent such as toluene, benzene or
xylene, with a suitable base for example an inorganic
base such as caesium carbonate or an organic base such
as potassium- -butoxide, in the presence of a suitable
ligand such as
2,2'-bis(diphenylphosphino)-l,r-binaphthyl and at a
temperature in the range of 25 to 80C.Pyrimidines of
the formula (II) where L is chloro may be prepared
according to Scheme 1 : (Ha) Scheme 1 Anilines of
formula (III) are commercially available compounds, or
they are known in the literature, or they are prepared
by standard processes known in the art. Process b)
Compounds of formula (IV) and compounds of formula (V)
are reacted together in a suitable solvent such as
V-methylpyrrolidinone or butanol at a temperature in
the range of 100-200C, preferably in the range of
150-1 70C. The reaction is preferably conducted in the
presence of a suitable base such as, for example,
sodium hydride, sodium methoxide or potassium
carbonate. Compounds of formula (V) may be prepared
according to Scheme 2 :Scheme 2 Compounds of formula
(IV) and (Va) are commercially available compounds, or
they are known in the literature, or they are prepared
by standard processes known in the art. Process c)
Acids and amines may be coupled together in the
presence of a suitable coupling reagent. Standard
peptide coupling reagents known in the art can be
employed as suitable coupling reagents, or for example
carbonyldiimidazole and dicyclohexyl-carbodiimide,
optionally in the presence of a catalyst such as
dimethylaminopyridine or 4-pyrrolidinopyridine,
optionally in the presence of a base for Example
triethylamine, pyridine, or 2,6-di-tf/y/-pyridines
such as 2,6-lutidine or 2,6-di-ter/-butylpyridine.
Suitable solvents include dimethylacetamide,
dichloromethane, benzene, tetrahydrofuran and
dimethylformamide. The coupling reaction may
conveniently be performed at a temperature in the
range of -40 to 40C. Suitable activated acid
derivatives include acid halides, for example acid
chlorides, and active esters, for example
pentafluorophenyl esters. The reaction of these types
of compounds with amines is well known in the art, for
example they may be reacted in the 



presence of a base, such as those described above, and
in a suitable solvent, such as those described above.
The reaction may conveniently be performed at a
temperature in the range of -40 to 40C. Compounds of
formula (VI) may be prepared by adapting Process a),
b) or c). Amines of formula (VII) are commercially
available compounds, or they are known in the
literature, or they are prepared by standard processes
known in the art.Process d) Compounds of formula
(VIII) and amines of formula (IX) may be reacted
together under standard Buchwald conditions as
described in Process a. The synthesis of compounds of
formula (VIII) is described in Scheme 1. Compounds of
formula (IX) are commercially available compounds, or
they are known in the literature, or they are prepared
by standard processes known in the art. It will be
appreciated that certain of the various ring
substituents in the compounds of the present invention
may be introduced by standard aromatic substitution
reactions or generated by conventional functional
group modifications either prior to or immediately
following the processes mentioned above, and as such
are included in the process aspect of the invention.
Such reactions and modifications include, for example,
introduction of a substituent by means of an aromatic
substitution reaction, reduction of substituents,
alkylation of substituents and oxidation of
substituents. The reagents and reaction conditions for
such procedures are well known in the chemical art.
Particular examples of aromatic substitution reactions
include the introduction of a nitro group using
concentrated nitric acid, the introduction of an acyl
group using, for example, an acyl halide and Lewis
acid (such as aluminium trichloride) under Friedel
Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group.
Particular examples of modifications include the
reduction of a nitro group to an amino group by for
example, catalytic hydrogenation with a nickel
catalyst or treatment with iron in the presence of
hydrochloric acid with heating; oxidation of alkylthio
to alkylsulphinyl or alkylsulphonyl. It will also be
appreciated that in some of the reactions mentioned
herein it may be necessary/desirable to protect any
sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable
methods for protection are known to those skilled in
the art. Conventional protecting groups may be used in
accordance with standard practice (for illustration
see T.W. Green, Protective Groups in Organic
Synthesis, John Wiley and Sons, 1991). Thus, if
reactants include groups such as amino, carboxy or
hydroxy it may be desirable to protect the group in
some of the reactions mentioned herein. A suitable
protecting group for an amino or alkylamino group is,
for example, an acyl group, for example an alkanoyl
group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or
-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the
above protecting groups necessarily vary with the
choice of protectinggroup. Thus, for example, an acyl
group such as an alkanoyl or alkoxycarbonyl group or
an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium
hydroxide. Alternatively an acyl group such as a
-butoxycarbonyl group may be removed, for example, by
treatment with a suitable acid as hydrochloric,
sulphuric or phosphoric acid or trifluoroacetic acid
and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed, for example,
by hydrogenation over a catalyst such as
palladium-on-carbon, or by treatment with a Lewis acid
for example boron tris(trifluoroacetate). A suitable
alternative protecting group for a primary amino group
is, for example, a phthaloyl group which may be
removed by treatment with an alkylamine, for example
dimethylaminopropylamine, or with hydrazine. A
suitable protecting group for a hydroxy group is, for
example, an acyl group, for example an alkanoyl group
such as acetyl, an aroyl group, for example benzoyl,
or an arylmethyl group, for example benzyl. The
deprotection conditions for the above protecting 



groups will necessarily vary with the choice of
protecting group. Thus, for example, an acyl group
such as an alkanoyl or an aroyl group may be removed,
for example, by hydrolysis with a suitable base such
as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an arylmethyl group
such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as
palladium-on-carbon. A suitable protecting group for a
carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be
removed, for example, by hydrolysis with a base such
as sodium hydroxide, or for example a /-butyl group
which may be removed, for example, by treatment with
an acid, for example an organic acid such as
trifluoroacetic acid, or for example a benzyl group
which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon. The
protecting groups may be removed at any convenient
stage in the synthesis using conventional techniques
well known in the chemical art. As stated hereinbefore
the compounds defined in the present invention
possesses anti-cell-proliferation activity such as
anti-cancer activity which is believed to arise from
the CDK inhibitory activity of the compound. These
properties may be assessed, for example, using the
procedure set out below:- Assay The following
abbreviations have been used :- HEPES is
V-[2-Hydroxyethyl]piperazine-V-[2-ethanesulfonic
acid]DTT is Dithiothreitol PMSF is
Phenylmethylsulphonyl fluoride The compounds were
tested in an in vitro kinase assay in 96 well format
using Scintillation Proximity Assay (SPA - obtained
from Amersham) for measuring incorporation of
[g-33-P]-Adenosine Triphosphate into a test substrate
(GST-Retinoblastoma protein; GSTRb). In each well was
placed the compound to be tested (diluted in DMSO and
water to correct concentrations) and in control wells
either roscovitine as an inhibitor control or DMSO as
a positive control. Approximately 0.2ml of CDK2/Cyclin
E partially-purified enzyme (amount dependent on
enzyme activity) diluted in 25ml incubation buffer was
added to each well then 20ml of GST-Rb/ATP/ATP33
mixture (containing 0.5mg GST-Rb and 0.2mM ATP and O.H
mCi [g-33- P]-Adenosine Triphosphate in incubation
buffer), and the resulting mixture shaken gently, then
incubated at room temperature for 60 minutes. To each
well was then added 150mL stop solution containing
(0.8mg/well of Protein A-PVT SPA bead (Amersham)),
20pM/well of Anti-Glutathione Transferase, Rabbit IgG
(obtained from Molecular Probes), 6ImM EDTA and 5OmM
HEPES pH 7.5 containing 0.05% sodium azide. The plates
were sealed with Topseal-S plate sealers, left for two
hours then spun at 2500rpm, 1124xg., for 5 minutes.
The plates were read on a Topcount for 30 seconds per
well. The incubation buffer used to dilute the enzyme
and substrate mixes contained 5OmM HEPES pH7.5, 1OmM
MnCl2, ImM DTT, lOOmM Sodium vanadate, lOOmM NaF, 1OmM
Sodium Glycerophosphate, BSA (lmg/ml final). Test
substrate In this assay only part of the
retinoblastoma protein (Science 1987 Marl 3;235(4794):
1394-1399; Lee W.H., Bookstein R., Hong F., Young
L.J., Shew J.Y., Lee E.Y.) was used, fused to a GST
tag. PCR of retinoblastoma gene encoding amino acids
379- 928 (obtained from retinoblastoma plasmid ATCC
pLRbRNL) was performed, and the sequence cloned into
pGEx 2T fusion vector (Smith D.B. and Johnson, K.S.
Gene 67, 3 1 (1988); which contained a tac promoter
for inducible expression, internal lac Iq gene for use
in any E.CoIi host, and a coding region for thrombin
cleavage - obtained from Pharmacia 



Biotech) which was used to amplify amino acids
792-928. This sequence was again cloned into pGEx
2T.The retinoblastoma 792-928 sequence so obtained was
expressed in E.Coli (BL21 (DE3) pLysS cells) using
standard inducible expression techniques, and purified
as follows. E.coli paste was resuspended in 10ml/g of
NETN buffer (5OmM Tris pH 7.5, 12OmM NaCl, ImM EDTA,
0.5%v/v NP-40, ImM PMSF, lug/ml leupeptin, lug/ml
aprotinin and lug/ml pepstatin) and sonicated for 2 x
45 seconds per 100ml homogenate. After centrifugation,
the supernatant was loaded onto a 10ml glutathione
Sepharose column (Pharmacia Biotech, Herts, UK), and
washed with NETN buffer. After washing with kinase
buffer (5OmM HEPES pH 7.5, 1OmM MgC12, ImM DTT, ImM
PMSF, lug/ml leupeptin, lug/ml aprotinin and lug/ml
pepstatin) the protein was eluted with 5OmM reduced
glutathione in kinase buffer. Fractions containing
GST-Rb(792-927) were pooled and dialysed overnight
against kinase buffer. The final product was analysed
by Sodium Dodeca Sulfate (SDS) PAGE (Polyacrylamide
gel) using 8-16% Tris-Glycine gels (Novex, San Diego,
USA). CDK2 and Cvclin E The open reading frames of
CDK2 and Cyclin E were isolated by reverse
transcriptase-PCR using HeLa cell and activated T cell
mRNA as a template and cloned into the insect
expression vector pVL1393 (obtained from Invitrogen
1995 catalogue number: Vl 392-20). CDK2 and cyclin E
were then dually expressed [using a standard virus
Baculogold co-infection technique] in the insect SF21
cell system (Spodoptera Frugiperda cells derived from
ovarian tissue of the Fall Army Worm - commercially
available). Example production of Cvclin E/CDK2 The
following Example provides details of the production
of Cyclin E/CDK2 in SF21 cells (in TClOO + 10%
FBS(TCS) + 0.2% Pluronic) having dual infection MOI 3
for each virus of Cyclin E & CDK2. SF21 cells grown in
a roller bottle culture to 2.33 x 106 cells/ml were
used to inoculate 10 x 500 ml roller bottles at 0.2 x
10E6 cells/ml. The roller bottles were incubated on a
roller rig at 280C. After 3 days (72 hrs.) the cells
were counted, and the average from 2 bottles found to
be 1.86 x 10E6 cells/ml. (99% viable). The cultures
were then infected with the dual viruses at an MOI 3
for each virus. The viruses were mixed together before
addition to the cultures, and the cultures returned to
the roller rig 280C.After 2 days (48 hrs.) post
infection the 5 Litres of culture was harvested. The
total cell count at harvest was 1.58 x 10E6 cells/ml.
(99% viable). The cells were spun out at 2500rpm, 30
mins., 4C in Heraeus Omnifuge 2.0 RS in 250 ml. lots.
The supernatant was discarded. Partial co-purification
of Cdk2 and Cyclin E Sf21 cells were resuspended in
lysis buffer (5OmM Tris pH 8.2, 1OmM MgCl2, ImM DTT,
1OmM glycerophosphate, 0.ImM sodium ortho vanadate,
0.ImM NaF, ImM PMSF, lug/ml leupeptin and lug/ml
aprotinin) and homogenised for 2 minutes in a 10ml
Dounce homgeniser. After centrifugation, the
supernatant was loaded onto a Poros HQ/M 1.4/100 anion
exchange column (PE Biosystems, Hertford, UK). Cdk2
and Cyclin E were coeluted at the beginning of a 0-1M
NaCl gradient (run in lysis buffer minus protease
inhibitors) over 20 column volumes. Co-elution was
checked by western blot using both anti-Cdk2 and anti-
Cyclin E antibodies (Santa Cruz Biotechnology,
California, US). By analogy, assays designed to assess
inhibition of CDKl and CDK4 may be constructed. CDK2
(EMBL Accession No. X62071) may be used together with
Cyclin A or Cyclin E (see EMBL Accession No. M73812),
and further details for such assays are contained in
PCT International Publication No. WO99/21845, the
relevant Biochemical & Biological Evaluation sections
of which are hereby incorporated by reference. 



Although the pharmacological properties of the
compounds of the formula (I) vary with structural
change, in general activity possessed by compounds of
the formula (I) may be demonstrated at ICs0
concentrations or doses in the range 250mM to InM.
When tested in the above in-vitro assay the CDK2
inhibitory activity of Example 28 was measured as IC50
= 0.003mM. The in vivo activity of the compounds of
the present invention may be assessed by standard
techniques, for example by measuring inhibition of
cell growth and assessing cytotoxicity. Inhibition of
cell growth may be measured by staining cells with
Sulforhodamine B (SRB), a fluorescent dye that stains
proteins and therefore gives an estimation of amount
of protein (i.e. cells) in a well (see Boyd,
M.R.(1989) Status of the NCI preclinical antitumour
drug discovery screen. Prin. Prac Oncol 10:1-12).
Thus, the following details are provided of measuring
inhibition of cell growth:- Cells may be plated in
appropriate medium in a volume of 100ml in 96 well
plates; the media can be Dulbecco's Modified Eagle
media for MCF-7, SK-UT-IB and SK-UT-I . Thecells can
be allowed to attach overnight, then inhibitor
compounds may be added at various concentrations in a
maximum concentration of 1% DMSO (v/v). A control
plate may be assayed to give a value for cells before
dosing. Cells may be incubated at 37C, (5% CO2) for
three days. At the end of three days TCA may be added
to the plates to a final concentration of 16% (v/v).
Plates may be incubated at 4C for 1 hour, the
supernatant removed and the plates washed in tap
water. After drying, 100ml SRB dye (0.4% SRB in 1%
acetic acid) may be added for 30 minutes at 37C.
Excess SRB may be removed and the plates washed in 1%
acetic acid. The SRB bound to protein may be
solubilised in 1OmM Tris pH7.5 and shaken for 30
minutes at room temperature. The ODs may be read at
540nm, and the concentration of inhibitor causing 50%
inhibition of growth determined from a semi-log plot
of inhibitor concentration versus absorbance. The
concentration of compound that reduced the optical
density to below that obtained when the cells were
plated at the start of the experiment will give the
value for toxicity. Typical IC50 values for compounds
of the invention when tested in the SRB assay would be
in the range ImM to InM. The level of oral exposure of
a compound can be measured by the following assay.
This assay gives a semi-quantitative measure of the
concentration of the compound achieved in the blood at
a number of time points. Data available include Cmax
(highest concentration achieved), and the AUC (area
under the plasma concentration/time curve) for the
compound. This gives a high throughput measure of
likelihood of obtaining blood levels for each compound
following oral dosing and as the data are normalised
for dose, it allows direct comparison of each
compound. High Throughput Blood Level Assay - Rat A
cocktail of 6 compounds is formulated in propylene
glycol using a combination of vortex mixing,
sonication and high speed shear mixing. This
formulation consists of 5 test compounds ( 1 mg/ml)
and a standard (0.5 mg/ml). The resulting formulation
is a solution or a stable (> several hours)
suspension. The formulation is dosed (2ml/kg) to two
male rats (170-250 gm) which have been fasted for < 16
hours then pre-dosed with water (~ 10 ml/kg). The dose
for the test compounds is 2 mg/kg and for the standard
it is 1 mg/kg. Serial blood samples are taken from
rats at 0.5, 1, 2 and 4 hours post dose via the tail
vein and a terminal sample is taken at 6-hour post
dose.The blood samples are centrifuged and plasma
removed for analysis. The two plasma samples for a
given time point are combined prior to analysis. A
single set of 6 calibration standards containing all 6
compounds covering the concentration range (0.3 ng/ml
to 3 mg/ml) are prepared by spiking blank plasma. The 



samples and standards are extracted by precipitation
with 2 volumes of acetonitrile followed by
centrifugation. The resulting supernatant is then
diluted with water (10 fold). Samples are analysed by
LC/MS-MS and the concentration obtained is used to
determine the Cmax mg/ml (maximum compound level
detected), AUC0-6hr mg/hr/ml (area under the curve)
and tmax hr (time that the maximum compound levels
have been measured) for a given compound to give an
indication of exposure High Throughput Blood Level
Assay - Mice The above assay may be run using mice in
place of rats, but with the following variations. For
a profile in mice 10 male mice are dosed at the same
level as to rats but they are not fasted or predosed
with water. Furthermore, samples from mice are all
terminal, with 2 mice per time point. When tested in
the above assay Example 25, in the AP rat (see below),
normalised to a lmg/kg dose, Cmax was 0.3995 mM, and
AUC was 0.8295 mM.h. In the AP mouse (see below),
again normalised to lmg/kg, Cmax = 0.68 mM, and AUC
was 1.50 mM.h. Note the rats used in the above
experiment were Alderley Park (AP) rats. The AP rat is
a Wistar derived animal imported into ICI from the
Wistar unit via Porton Down in the 1940's. The stock
was rederived by fostering onto Sprague Dawleys and
has remained a closed colony since 1959. The
nomenclature for these animals is Alpk..APfSD. The
mice used in the above experiment were AP mice. The AP
mouse was originally obtained from a commercial
breeder Schoef elds in 1956. The stock was rederived
by fostering onto a CD-I Charles Rivers (commercial
supplier) outbred mouse and has remained a closed
colony ever since. The nomenclature for these animals
is Alpk..APfCD-I. According to a further aspect of the
invention there is provided a pharmaceutical
composition which comprises a pyrimidine derivative of
the formula (I), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, as defined
hereinbefore in association with a
pharmaceutically-acceptable diluent or carrier. The
composition may be in a form suitable for oral
administration, for example as a tablet or capsule,
for parenteral injection (including intravenous,
subcutaneous, intramuscular,intravascular or infusion)
as a sterile solution, suspension or emulsion, for
topical administration as an ointment or cream or for
rectal administration as a suppository. In general the
above compositions may be prepared in a conventional
manner using conventional excipients. The compound of
formula (I) will normally be administered to a
warm-blooded animal at a unit dose within the range
5-5000 mg per square meter 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.
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 optimum dosage may be
determined by the practitioner who is treating any
particular patient. According to a further aspect of
the present invention there is provided a compound of
the formula (I), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, as defined
hereinbefore for use in a method of treatment of the
human or animal body by therapy. We have found that
the compounds defined in the present invention, or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, are effective cell cycle
inhibitors (anti-cell proliferation agents), which
property is believed to arise from their CDK
inhibitory properties. Accordingly the compounds of
the present invention are expected to be useful in the
treatment of diseases or medical conditions mediated
alone or in part by CDK enzymes, i.e. the compounds
may be used to produce a CDK inhibitory effect in a 



warm-blooded animal in need of such treatment. Thus
the compounds of the present invention provide a
method for treating the proliferation of malignant
cells characterised by inhibition of CDK enzymes, i.e.
the compounds may be used to produce an
anti-proliferative effect mediated alone or in part by
the inhibition of CDKs. Such a compound of the
invention is expected to possess a wide range of
anti-cancer properties as CDKs have been implicated in
many common human cancers such as leukaemia and
breast, lung, colon, rectal, stomach, prostate,
bladder, pancreas and ovarian cancer. Thus it is
expected that a compound of the invention will possess
anti-cancer activity against these cancers. It is in
addition expected that a compound of the present
invention will possess activity against a range of
leukaemias, lymphoid malignancies and solid tumours
such as carcinomas and sarcomas in tissues such as the
liver, kidney, prostate and pancreas. In particular
such compounds of the invention areexpected to slow
advantageously the growth of primary and recurrent
solid tumours of, for example, the colon, breast,
prostate, lungs and skin. More particularly such
compounds of the invention, or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
are expected to inhibit the growth of those primary
and recurrent solid tumours which are associated with
CDKs, especially those tumours which are significantly
dependent on CDKs for their growth and spread,
including for example, certain tumours of the colon,
breast, prostate, lung, vulva and skin. It is further
expected that a compound of the present invention will
possess activity against other cell-proliferation
diseases in a wide range of other disease states
including leukaemias, fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephropathies, atheroma, atherosclerosis,
arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation. Thus
according to this aspect of the invention there is
provided a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore
for use as a medicament; and the use of a compound of
the formula (I), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, as defined
hereinbefore in the manufacture of a medicament for
use in the production of a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm-blooded
animal such as man. Particularly, an inhibitory effect
is produced by preventing entry into, or progression
through, the S phase by inhibition of CDK2 and CDK4,
especially CDK2, and M phase by inhibition of CDKl.
According to a further feature of the invention, there
is provided a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined herein before
in the manufacture of a medicament for use in the
treatment of cancers (solid tumours and leukaemias),
fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation, particularly in the treatment of
cancers. According to a further feature of this aspect
of the invention there is provided a method for
producing a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm-blooded
animal, such as man, in need of such treatment which
comprises administering to said animal an effective
amount of a compound as defined immediately above.
Particularly, an inhibitoryeffect is produced by
preventing entry into, or progression through, the S
phase by inhibition of CDK2 and CDK4, especially CDK2,
and M phase by inhibition of CDKl . According to a
further feature of this aspect of the invention there
is provided a method for producing a cell cycle
inhibitory (anti-cell-proliferation) effect in a
warm-blooded 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 or in vivo
hydrolysable ester thereof as defined herein before.
Particularly, an inhibitory effect is produced by
preventing entry into, or progression through, the S
phase by inhibition of CDK2 



and CDK4, especially CDK2, and M phase by inhibition
of CDKl . According to an additional feature of this
aspect of the invention there is provided a method of
treating cancers (solid tumours and leukaemias),
fbroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation, 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 or in vivo hydrolysable ester thereof
as defined herein before. Particularly there is
provided a method of treating cancer 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 or in vivo
hydrolysable ester thereof as defined herein before.
In 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 or in vivo hydrolysable ester thereof,
as defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for use
in the production of a cell cycle inhibitory
(anti-cell-proliferation) effect in a warm-blooded
animal such as man. In 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 or in vivo
hydrolysable ester thereof, as defined herein before
in association with a pharmaceutically-acceptable
diluent or carrier for use in the treatment of cancers
(solid tumours and leukaemias), f broproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephropathies,atheroma, atherosclerosis,
arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation, in a
warm-blooded animal such as man. In 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 or in vivo
hydrolysable ester thereof, as defined herein before
in association with a pharmaceutically-acceptable
diluent or carrier for use in the treatment of cancer
in a warm-blooded animal such as man. Thus according
to this aspect of the invention there is provided a
compound of the formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
as defined hereinbefore for use as a medicament. In a
further aspect of the invention there is provided the
use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore in
the manufacture of a medicament for use in the
production of a cell cycle inhibitory effect. In a
further aspect of the invention there is provided the
use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore in
the manufacture of a medicament for use in the
production of an anti-cell-proliferation effect. In a
further aspect of the invention there is provided the
use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore in
the manufacture of a medicament for use in the
production of a CDK2 inhibitory effect. In a further
aspect of the invention there is provided the use of a
compound of the formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
as defined hereinbefore in the manufacture of a
medicament for use in the treatment of cancer. 



In a further aspect of the invention there is provided
the use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore in
the manufacture of a medicament for use in the
treatment of leukaemia or lymphoid malignancies or
cancer of the breast, lung, colon, rectum, stomach,
liver, kidney, prostate, bladder, pancreas, vulva,
skin or ovary. According to a further feature of the
invention, there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt
or in vivo hydrolysableester thereof, as defined
herein before in the manufacture of a medicament for
use in the treatment of cancer, fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephropathies, atheroma, atherosclerosis,
arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation. In a
further aspect of the invention there is provided a
method of producing a cell cycle inhibitory effect, in
a warm-blooded animal 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 or in vivo
hydrolysable ester thereof, as defined herein before.
In a further aspect of the invention there is provided
a method of producing an anti-cell-proliferation
effect, in a warm-blooded animal 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 or in vivo
hydrolysable ester thereof, as defined herein before.
In a further aspect of the invention there is provided
a method of producing a CDK2 inhibitory effect, in a
warm-blooded animal 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 or in vivo
hydrolysable ester thereof, as defined herein before.
In a further aspect of the invention there is provided
a method of treating cancer, in a warm-blooded animal
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 or in vivo hydrolysable ester thereof,
as defined herein before. In a further aspect of the
invention there is provided a method of treating
leukaemia or lymphoid malignancies or cancer of the
breast, lung, colon, rectum, stomach, liver, kidney,
prostate, bladder, pancreas, vulva, skin or ovary, in
a warm-blooded animal 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 or in vivo
hydrolysable ester thereof, as defined herein before.
In a further aspect of the invention there is provided
a method of treating cancer, fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephropathies, atheroma, atherosclerosis,
arterialrestenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation, in a
warm-blooded animal 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 or in vivo
hydrolysable ester thereof, as defined herein before.
In 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 or in vivo hydrolysable ester thereof,
as defined herein before and a
pharmaceutically-acceptable diluent or carrier. In 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 or in vivo hydrolysable ester thereof, as defined
herein before and a pharmaceutically-acceptable 



diluent or carrier for use as a medicament. In 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 or in vivo hydrolysable ester thereof, as defined
herein before and a pharmaceutically-acceptable
diluent or carrier for use in the production of a cell
cycle inhibitory effect. In 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 or in vivo
hydrolysable ester thereof, as defined herein before
and a pharmaceutically-acceptable diluent or carrier
for use in the production of an
anti-cell-proliferation effect. In 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 or in vivo
hydrolysable ester thereof, as defined herein before
and a pharmaceutically-acceptable diluent or carrier
for use in the production of a CDK2 inhibitory effect.
In 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 or in vivo hydrolysable ester thereof,
as defined herein before and a
pharmaceutically-acceptable diluent or carrier for use
in the treatment of cancer. In 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 or in vivo
hydrolysable ester thereof, as defined herein before
and a pharmaceutically-acceptable diluent or carrier
for use in the treatment of leukaemia or lymphoid
malignancies or cancer ofthe breast, lung, colon,
rectum, stomach, liver, kidney, prostate, bladder,
pancreas, vulva, skin or ovary. In 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 or in vivo
hydrolysable ester thereof, as defined herein before
and a pharmaceutically-acceptable diluent or carrier
for use in the treatment of cancer, fibroproliferative
and differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephropathies, atheroma, atherosclerosis,
arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation. In a
further aspect of the invention there is provided the
use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore,
in the production of a cell cycle inhibitory effect.
In a further aspect of the invention there is provided
the use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore,
in the production of an anti-cell-proliferation
effect. In a further aspect of the invention there is
provided the use of a compound of the formula (I), or
a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore,
in the production of a CDK2 inhibitory effect. In a
further aspect of the invention there is provided the
use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as defined hereinbefore,
in the treatment of cancer. In a further aspect of the
invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, as defined
hereinbefore in the treatment of leukaemia or lymphoid
malignancies or cancer of the breast, lung, colon,
rectum, stomach, liver, kidney, prostate, bladder,
pancreas, vulva, skin or ovary. According to a further
feature of the invention, there is provided the use of
a compound of the formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
as defined herein before in the treatment of cancer,
fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma, 



acute and chronic nephropathies, atheroma,
atherosclerosis, arterial restenosis, autoimmune
diseases, acute and chronic inflammation, bone
diseases and ocular diseases with retinal vessel
proliferation.Preventing cells from entering DNA
synthesis by inhibition of essential S-phase
initiating activities such as CDK2 initiation may also
be useful in protecting normal cells of the body from
toxicity of cycle-specific pharmaceutical agents.
Inhibition of CDK2 or 4 will prevent progression into
the cell cycle in normal cells which could limit the
toxicity of cyclespecific pharmaceutical agents which
act in S-phase, G2 or mitosis. Such protection may
result in the prevention of hair loss normally
associated with these agents. Therefore in a further
aspect of the invention there is provided a compound
of formula (I) as defined above or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof
for use as a cell protective agent. Therefore in a
further aspect of the invention there is provided a
compound of formula (I) as defined above or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof for use in preventing hair
loss arising from the treatment of malignant
conditions with pharmaceutical agents. Examples of
pharmaceutical agents for treating malignant
conditions that are known to cause hair loss include
alkylating agents such as ifosfamide and
cyclophosphamide; antimetabolites such as
methotrexate, 5-fluorouracil, gemcitabine and
cytarabine; vinca alkaloids and analogues such as
vincristine, vinbalstine, vindesine, vinorelbine;
taxanes such as paclitaxel and docetaxel;
topoisomerase I inhibitors such as irintotecan and
topotecan; cytotoxic antibiotics such as doxorubicin,
daunorubicin, mitoxantrone, actinomycin-D and
mitomycin; and others such as etoposide and tretinoin.
In another aspect of the invention, the compound of
formula (I), or a pharmaceutically acceptable salt or
in vivo hydrolysable ester thereof, may be
administered in association with a one or more of the
above pharmaceutical agents. In this instance the
compound of formula (I) may be administered by
systemic or non systemic means. Particularly the
compound of formula (I) my may administered by
non-systemic means, for example topical
administration. Therefore in an additional feature of
the invention, there is provided a method of
preventing hair loss during treatment for one or more
malignant conditions with pharmaceutical agents, in a
warm-blooded animal, such as man, which comprises
administering to said animal an effective amount of a
compound of formula,(I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof.
In an additional feature of the invention, there is
provided a method of preventing hair loss during
treatment for one or more malignant conditions with
pharmaceutical agents, in a warm-blooded animal, such
as man, which comprises administering to said animal
aneffective amount of a compound of formula (I), or a
pharmaceutically acceptable salt or in vivo hydroIy
sable ester thereof in simultaneous, sequential or
separate administration with an effective amount of
said pharmaceutical agent. According to a further
aspect of the invention there is provided a
pharmaceutical composition for use in preventing hair
loss arising from the treatment of malignant
conditions with pharmaceutical agents which comprises
a compound of formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
and said pharmaceutical agent, 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 or
in vivo hydrolysable ester thereof, and a
pharmaceutical agent for treating malignant conditions
that is known to cause hair loss. 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 or in vivo
hydrolysable ester thereof, in a first unit dosage
form; 



b) a pharmaceutical agent for treating malignant
conditions that is known to cause hair loss; 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 or in vivo
hydrolysable ester thereof, in the manufacture of a
medicament for the prevention of hair loss during
treatment of malignant conditions with pharmaceutical
agents. According to a further aspect of the present
invention there is provided a combination treatment
for the prevention of hair loss comprising the
administration of an effective amount of a compound of
the formula (I), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, optionally
together with a pharmaceutically acceptable diluent or
carrier, with the simultaneous, sequential or separate
administration of an effective amount of a
pharmaceutical agent for treatment of malignant
conditions to a warm-blooded animal, such as man. As
stated above the size of the dose required for the
therapeutic or prophylactic treatment of a particular
cell-proliferation disease will necessarily be varied
depending on the host treated, the route of
administration and the severity of the illness being
treated. A unitdose in the range, for example, 1-100
mg/kg, preferably 1-50 mg/kg is envisaged. The CDK
inhibitory activity defined hereinbefore may be
applied as a sole therapy or may involve, in addition
to a compound of the invention, one or more other
substances and/or treatments. Such conjoint treatment
may be achieved by way of the simultaneous, sequential
or separate administration of the individual
components of the treatment. In the field of medical
oncology it is normal practice to use a combination of
different forms of treatment to treat each patient
with cancer. In medical oncology the other
component(s) of such conjoint treatment in addition to
the cell cycle inhibitory treatment defined
hereinbefore may be: surgery, radiotherapy or
chemotherapy. Such chemotherapy may cover three main
categories of therapeutic agent: (i) other cell cycle
inhibitory agents that work by the same or different
mechanisms from those defined hereinbefore; (ii)
cytostatic agents such as antioestrogens (for example
tamoxifen,toremifene, raloxifene, droloxifene,
iodoxyfene), progestogens (for example megestrol
acetate), aromatase inhibitors (for example
anastrozole, letrazole, vorazole, exemestane),
antiprogestogens, antiandrogens (for example
flutamide, nilutamide, bicalutamide, cyproterone
acetate), LHRH agonists and antagonists (for example
goserelin acetate, luprolide), inhibitors of
testosterone 5a-dihydroreductase (for example
finasteride), anti-invasion agents (for example
metalloproteinase inhibitors like marimastat and
inhibitors of urokinase plasminogen activator receptor
function) and inhibitors of growth factor function,
(such growth factors include for example platelet
derived growth factor and hepatocyte growth factor
such inhibitors include growth factor antibodies,
growth factor receptor antibodies, tyrosine kinase
inhibitors and serine/threonine kinase inhibitors);
and (iii) antiproliferative/antineoplastic drugs and
combinations thereof, as used in medical oncology,
such as antimetabolites (for example antifolates like
methotrexate, fluoropyrimidines like 5-fluorouracil,
purine and adenosine analogues, cytosine arabinoside);
antitumour antibiotics (for example anthracyclines
like doxorubicin, daunomycin, epirubicin and
idarubicin, mitomycin-C, dactinomycin, mithramycin);
platinum derivatives (for example cisplatin,
carboplatin); alkylating agents (for example nitrogen
mustard, melphalan, chlorambucil, busulphan,
cyclophosphamide, ifosfamide, nitrosoureas, thiotepa);
antimitotic agents (for example vinca alkaloids like
vincristine and taxoids like taxol, taxotere);
topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan). According to this aspect of the
invention there is provided apharmaceutical product
comprising a compound of the formula (I) as defined
hereinbefore and an additional anti-tumour substance
as defined hereinbefore for the conjoint treatment of 



cancer. In addition to their use in therapeutic
medicine, the compounds of formula (I) and their
pharmaceutically acceptable salts are also useful as
pharmacological tools in the development and
standardisation of in vitro and in vivo test systems
for the evaluation of the effects of inhibitors of
cell cycle activity in laboratory animals such as
cats, dogs, rabbits, monkeys, rats and mice, as part
of the search for new therapeutic agents. In the above
other pharmaceutical composition, process, method, use
and medicament manufacture features, the alternative
and preferred embodiments of the compounds of the
invention described herein also apply. Examples The
invention will now be illustrated by the following non
limiting examples in which, unless stated otherwise:
(i) temperatures are given in degrees Celsius (C);
operations were carried out at room or ambient
temperature, that is, at a temperature in the range of
18-25C; (ii) organic solutions were dried over
anhydrous magnesium sulphate; evaporation of solvent
was carried out using a rotary evaporator under
reduced pressure (600-4000 Pascals; 4.5-30mmHg) with a
bath temperature of up to 6O0C; (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 reaction times are given 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 300 MHz
using perdeuterio dimethyl sulphoxide (DMSOd ) as
solvent unless otherwise indicated; (viii) chemical
symbols have their usual meanings; SI units and
symbols are used; (ix) solvent ratios are given in
volume.volume (v/v) terms; and(x) mass spectra were
run with an electron energy of 70 electron volts in
the chemical ionization (CI) mode using a direct
exposure probe; where indicated ionization was
effected by electron impact (EI), fast atom
bombardment (FAB) or electrospray (ESP); values for
m/z are given; generally, only ions which indicate the
parent mass are reported; and unless otherwise stated,
the mass ion quoted is (MH)+; (xi) unless stated
otherwise compounds containing an asymmetrically
substituted carbon and/or sulphur atom have not been
resolved; (xii) where a synthesis is described as
being analogous to that described in a previous
example the amounts used are the millimolar ratio
equivalents to those used in the previous example;
(xvi) the following abbreviations have been used: THF
tetrahydrofuran; DMF N,7V-dimethylformamide ; EtOAc
ethyl acetate; MeOH methanol; ether diethyl ether;
EtOH ethanol; HATU -(7-azabenzotriazol-
1-yI)-1,1-3,3-tetramethyluronium hexafluorophosphate;
DCM dichloromethane ; 



cPr cyclopropyl; RPHPLC reverse phase high performance
liquid chromatography; HBTU O-benzotriazol- 1-y\-N,N,N
',N '-tetramethyluronium hexafluorophosphate; DIPEA ,
V-diisopropylethylamine; DPPF
1,1'-bis(diphenylphosphino)ferrocene; Pd2(dba)3
bis(dibenzylideneacetone)palladium; TEA triethylamine;
DMFDMA , -dimethylformamide dimethyl acetal; DMSO
dimethylsulphoxide; and XANTPHOS
9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene.Exampl
e 1 4-r4-r3-Isopropyl-2-methyl-3
H-imidazol-4-yl)-pyrimidin-2-ylamino1-3. .
-trimethylbenzamide 4-(3-Isopropyl-2-methyl-3
H-imidazol-4-yl)-pyrimidin-2-ylamine (Method 18; 0.1
5g, 0.69 mmol), Pd(0Ac)2 (lOmg, 0.02 mniol), XANTPHOS
(36mg, 0.06 mmol), caesium carbonate (0.45g, 1.38
mmol) and 4-bromo-3-methyl- , -dimethyl-benzamide
(Intermediate 4 in GB2276160; 0.9 mmol, 218 mg) were
pre-mixed in dioxane (5 ml) under a nitrogen
atmosphere and the reaction was heated at reflux under
nitrogen for 24 hours. The reaction was poured
directly onto a column of silica gel and was eluted
with DCM, 1.0% MeOH/DCM and finally 2.5% MeOH/DCM. A
white foam was obtained (0.21g, 81%). NMR (400.132
MHz, CDCl3) 8.35 (d, IH), 8.02 (d, IH), 7.38 (s, IH),
7.33 (s, IH), 7.28 (d, IH), 6.93 (d, IH), 6.86 (s,
IH), 5.58 (septet, IH), 3.07 (s, 6H), 2.57 (s, 3H),
2.35 (s, 3H), 1.44 (d, 6H); m/z 379. Examples 2-20 The
following compounds were prepared by the procedure of
Example 1 and on the same scale, using the appropriate
amide starting material (method of preparation
indicated if not commercially available) and
4-(3-isopropyl-2-methyl-3 -imidazol-4-yl)-pyrimidin-2-
ylamine (Method 18).SILICON COMPOUNDS AND THEIR USE
Field of the Invention This invention relates to
silicon compounds and their use in therapy. Background
to the Invention Gonadotropin-Releasing Hormone (GnRH)
plays a key role in the biology of reproduction. GnRH
is also known as luteinizing hormone-releasing hormone
(LH-RH). The GnRH decapeptide
(pyro-Glu-His-Trp-Ser-Tyr-Gly-Leu-Art-Pro- GIy-NH2 or
p-EHWSYGLRPG-NH 2) is formed in neurons of the medical
basal hypothalamus from a larger precursor via
enzymatic processing. The peptide is released in a
pulsatile manner into the pituitary portal circulation
system, where GnRH interacts with high-affinity
receptors (7-transmembrane Gprotein coupled receptors)
in the anterior pituitary gland located at the base of
the brain. Here, GnRH triggers the release of
luteinizing hormone (LH) and follicle-stimulating
hormone (FSH), both of which are gonadotropic hormones
(gonadotropins). LH stimulates the production of
testosterone and estradiol in the testes and ovaries
respectively, whilst FSH stimulates follicle growth in
women and sperm formation in men. When correctly
functioning, the pulsatile release and concentration
levels of GnRH are critical for the maintaining of
gonadal steroidogenesis and for normal functions of
reproduction related to growth and sexual development.
The pituitary response to GnRH varies greatly
throughout life. GnRH and the gonadotropins first
appear in the foetus at about ten weeks of gestation.
Sensitivity to GnRH reduces until the onset of
puberty. There is, however, a brief rise during the
first three months after birth. Prior to puberty, 



the FSH response to GnRH is greater than that of LH.
Once puberty begins, sensitivity to GnRH increases,
and pulsatile LH secretion ensues. Later in puberty
and throughout the reproductive years, pulsatile
release of GnRH occurs throughout the day, with
responsiveness to LH being greater than that of FSH.
Pulsatile GnRH release results in pulsatile LH and FSH
release and thus testosterone and estradiol release
from the gonads. Post-menopause, the concentration of
FSH an LH rise, and the post-menopausal levels of FSH
are higher than those of LH.Chronic administration of
GnRH agonists and antagonists results in decreased
circulating levels of both LH and FSH. GnRH agonists
are compounds that mimic endogenous GnRH to stimulate
receptors on the pituitary gland, resulting in release
of LH and FSH. After a transient rise in gonadal
hormone production ("flare" response), the chronic
administration of GnRH agonists results in
down-regulation of the GnRH receptors. This
downregulation and desensitization results in a
reduction in the circulating levels of LH and FSH. In
spite of the symptom-exacerbating hormonal flare
experienced, GnRH agonists have been the preferred
treatment for sexsteroid- dependent pathophysiologies.
GnRH agonists have been used to reduce testosterone
production, thereby reducing prostate volume in benign
prostatic hyperplasia (BPH) and slowing tumour growth
in prostate cancer. Such compounds have also been used
in the treatment of breast and ovarian cancers. In
recent years, GnRH antagonists have become available
for clinical evaluation, and have been shown to have
an immediate effect on the pituitary but without the
observed flare associated with agonists. Use of GnRH
antagonists has been reported for the treatment of
ovarian, breast and prostate cancers. Other uses of
antagonists include endometriosis (including
endometriosis with pain), uterine myoma, ovarian and
mammary cystic diseases (including polycystic ovarian
disease), prostatic hypertrophy, amenorrhoea (e.g.
secondary amenorrhoea), and precocious puberty. These
compounds may also be useful in the symptomatic relief
of premenstrual syndrome (PMS). Antagonists may also
be useful to regulate the secretion of gonadotropins
in male mammals to arrest spermatogenesis (e.g. as
male contraceptives), and for treatment of male sex
offenders. GnRH antagonists and agonists have been
shown to have utility in treatments where a reversible
suppression of the pituitary-gonadal axis is desired.
The presence of GnRH receptors on anterior pituitary
cells and several tumour cell types offers the
opportunity to develop drugs that act upon receptors
to treat both hormone-dependent and
hormone-independent cancers.Conventionally, androgen
deprivation has been the most effective systematic
therapy for the treatment of metastatic carcinoma of
the prostate. The prostate gland requires androgens
for normal growth, maintenance, and function. Prostate
cancer and benign prostate hyperplasia, however, are
common in men and develop in an environment of
continuous exposure to androgen. Utilizing a GnRH
antagonist to interrupt the pituitary-gonadal axis
reduces androgen production and results in tumour
growth modulation. GnRH antagonists may have a direct
effect on tumour growth by blocking receptors on the
tumour cells. For those cancer types that respond both
to sex hormones and to GnRH directly, antagonists
should be effective in slowing tumour growth by two
mechanisms. Since GnRH receptors are 



present on many prostate and breast cancer cells, it
has recently been proposed that GnRH antagonists may
also be effective in treating nonhormone- dependent
tumours. Recent literature examples indicate that GnRH
receptors are present on a number of cancer cell
lines. In particular, prostate, ovarian and breast
cancers (see for example Montagnani et al., Arch.
Ital, Urol. Androl. 1997, 69(4), 257-263; Jungwirth et
al., Prostate 1997, 32(3), 164-172; Srkalovic e a/.,
Int. J. Oncol. 1998, 12(3), 489^98; Kottler et al.,
Int. J. Cancer 1997, 71(4), 595-599. Available GnRH
antagonists have primarily been peptide analogues of
GnRH (see, for example, WO93/03058). Peptide
antagonists of peptide hormones have some potency but,
the use of current peptide antagonists is often
associated with problems because peptides are degraded
by physiological enzymes and often poorly distributed
within the organism being treated. They thus have a
limited effectiveness as drugs. WO00/20358 discloses
non-peptide analogues of GnRH. Sila-substitution
(C/Si-exchange) of drugs is a relatively recent
approach for searching for organo-silicon compounds,
which have beneficial biological properties. The
approach involves the replacement of specific carbon
atoms in compounds by silicon, and monitoring how the
biological properties of the compounds have changed. A
review of this approach is provided in Tacke and
Zilch, Endeavour, New Series, 10, 191-197
(1986).Summary of the Invention A first aspect of the
invention is a compound of any of formulae (I) to
(III): wherein D is -(CH 2)H-, -C(=X)-, -O-, -S(O)
nT1-C(=X)N(R e)-, -C(R b)2- , -C(R b)=C(R b)-, or
-CH(R b)CH(R b)-; E is optionally present and is -(CH
2)n- , -N(R d)-, -(CH 2)nN(Rd)- or F is -C(=X)- or
-N(R d)-; G is -(CH 2 n- , -N(R d)-, -(CH 2)nN(Rd)- or
-N(Rd)(CH 2Jn- ; J is optionally present and is -O-,
-N(R C)C(=X)-, -C(=X)N(R 0)-, -S(O) n,- -N(R 0JS(OJm-,
-S(OJm N(R0J-, -N(R eJ- or -N(R g)(Rh)-; K is
optionally present and is alkylene optionally
substituted with Rb; or K is cycloalkylene,
cycloalkenylene, arylene, heterocycloalkylene,
heterocycloalkenylene or heteroarylene, any of which
is optionally substituted with Ra;L is optionally
present and is hydrogen, halogen, -N(Rf)2, cycloalkyl,
cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkenyl or heteroaryl, any of which is
optionally substituted with Ra, -C(=X)ORd, -OH, -OR0,
-C(=X)N(R b)(Rc) , -S(O)mN(Rb)(Rc) or -CN; each Ra is
the same or different and is hydrogen, halogen, alkyl,
aryl, hydroxy, alkoxy, alkoxy-(CH2)nC(=O)ORb, -O-aryl,
-C(=X)R, -NO2, -CN, -N(RC)C(=X)RC, -C(=X)N(RC) ,
-S(O)2N(RC)2 or -N(Re)2; each Rb is the same or
different and is hydrogen or alkyl; each Rc is the
same or different and is alkyl, cycloalkyl,
alkyl-aryl, alkylcycloalkyl or aryl optionally
substituted with Ra; each Rd is the same or different
and is hydrogen, alkyl, or aryl optionally substituted
with Ra; each Re is the same or different and is
hydrogen, alkyl; or Re is aryl or heteroaryl, either
of which is optionally substituted with Ra; each Rf is
the same or different and is hydrogen or alkyl; or
Rf-N-Rf taken together form heterocycloalkyl,
heterocycloalkenyl or heteroaryl; 



each R9 is alkyl, cycloalkyl or alkyl-cycloalkyl,
either of which is optionally substituted by an oxo
and/or fluoro group; each Rh is alkyl, cycloalkyl or
alkyl-cycloalkyl substituted with N(Rf)2; or R9 and Rh
are taken together to form a heterocycloalkyl ring;
one or two of T, U, V and W is nitrogen, and the
others are each C(Ra) ; each X is the same or
different and is oxygen or sulphur; Y is -Si(Rc)3 or
-alkyl-Si(R c)3; Rings 1 and 2 are the same or
different and are each arylene or heteroarylene,
either of which is optionally substituted with Ra;
each m is the same or different and is 0 , 1 or 2 ;
and each n is the same or different and is O1 1, 2 or
3; with the proviso that the compound does not contain
a N-N single bond; or a pharmaceutically acceptable
salt thereof. Compounds of the invention may act as
GnRH antagonists and, as a result, may have utility in
cancer therapy or in the treatment or prevention of
endometriosis, uterine myoma, an ovarian disease, a
mammary cysticdisease, prostatic hypertrophy,
amenorrhoea, precocious puberty, premenstrual
syndrome, a sex-steroid-dependent pathophysiology,
benign prostatic hyperplasia or Alzheimer's disease,
or to arrest spermatogenesis. Accordingly, a second
aspect of the invention is the use of a compound of
the invention for the manufacture of a medicament for
cancer therapy or for the treatment or prevention of
endometriosis, uterine myoma, an ovarian disease, a
mammary cystic disease, prostatic hypertrophy,
amenorrhoea, precocious puberty, premenstrual
syndrome, a sex-steroid-dependent pathophysiology,
benign prostatic hyperplasia or Alzheimer's disease,
or to arrest spermatogenesis. Another aspect of the
invention is a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically
acceptable diluent or carrier. Description of the
Invention Certain compounds and combinations of
substituents are preferred; in particular see the
subclaims. The term "alkyl" as used herein refers to
an optionally substituted straight or branched chain
alkyl moiety having from one to six carbon atoms. The
term includes, for example, methyl, ethyl, propyl,
isopropyl, butyl, tertbutyl, pentyl, hexyl and the
like. The substituents may be the same or different in
each occurrence and selected from halogen and the like
"dalkyl" has the same meaning. "Alkylene" refers to a
similar, divalent group. The term "alkoxy" as used
herein refers to an optionally substituted straight or
branched chain alkoxy group containing one to six
carbon atoms. The term includes, for example, methoxy,
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy,
pentoxy, hexoxy and the like. The substituents may be
the same or different in each occurrence and selected
from halogen and the like. "Ci-6 alkoxy" has the same
meaning. The term "halogen" as used herein refers to
F, Cl, Br or I. The term "aryl" as used herein refers
to optionally substituted aromatic ring systems
comprising six to ten ring atoms, and optionally
substituted polycyclic ring systems having two or more
cyclic rings at least one of which is aromatic. This
term includes, for example, phenyl and naphthyl. The
groupmay be optionally substituted with the
substituents being the same or different in each
occurrence and selected from Ra and the like.
"Arylene" refers to a 



similar, divalent group. The term "cycloalkyl" as used
herein refers to a saturated alicyclic moiety having
from three to six carbon atoms. The term includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like. The group may be optionally
substituted by any substituent described herein.
"Cycloalkylene" refers to a similar, divalent group.
The term "cycloalkenyl" as used herein refers to an
alicyclic moiety having from three to six carbon atoms
and having in addition at least one double bond. The
term includes, for example, cyclopentenyl,
cyclohexenyl and the like. The group may be optionally
substituted by any substituent described herein.
"Cycloalkenylene" refers to a similar, divalent group.
The term "heterocycloalkyl" as used herein refers to a
saturated heterocyclic moiety having from three to
seven carbon atoms and one or more heteroatoms
selected from the group N, O, S, P and Si. The term
includes, for example, azetidinyl, pyrrolidinyl,
tetrahydrofuranyl, piperidinyl and the like. The group
may be optionally substituted by any substituent
described herein. "Heterocycloalkylene" refers to a
similar, divalent group. The term "heteroaryl" as used
herein refers to aromatic ring systems of five to ten
atoms at least one atom of which is selected from O, N
and S. The term includes, for example, furanyl,
thiophenyl, pyridyl, indolyl, quinolyl and the like.
The group may be optionally substituted with Ra and
the like. "Heteroarylene" refers to a similar,
divalent group. Preferred compounds of the invention
include: 5-(4-(trimethylsilyl)pyridin-2-yloxy)-
L/-(2,4,6-trimethoxypyrimidin-5-
yl)furan-2-carboxamide;
L/-(2-(3-(dimethylamino)propylamino)-4,6-dimethoxypyri
midin-5-yl)-5-
(4-(trimethylsilyl)pyridin-2-yloxy)furan-2-carboxamide
;
/V-(2-(3-morpholinopropylamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(4-
(trimethylsilyl)pyridin-2-yloxy)furan-2-carboxamide;
5-(5-(trimethylsilyl)pyridin-3-yloxy)-
L/-(2,4,6-trimethoxypyrimidin-5-
yl)furan-2-carboxamide;
L/^^S^dimethylaminoJpropylaminoH.e-dimethoxypyrimidin-
S-yO- d-
(5-(trimethylsilyl)pyridin-3-yloxy)furan-2-carboxamide
;
L/-(2-(3-morpholinopropylamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(5-
(trimethylsilyl)pyridin-3-yloxy)furan-2-carboxamide;
5-(2-methyl-5-(trimethylsilyl)pyridin-3-yloxy)-
L/-(2,4,6-
trimethoxypyrimidin-5-yl)furan-2-carboxamide;
5-(2-methyl-5-(trimethylsilyl)pyridin-3-yloxy)-
L/-(2-(3-
(dimethylamino)propylamino)-4,6-dimethoxypyrimidin-5-y
l)furan-2- carboxamide;
5-(2-methyl-5-(trimethylsilyl)pyridin-3-yloxy)-
L/-(2-(3-
morpholinopropylamino)-4,6-dimethoxypyrimidin-5-yl)fur
an-2-carboxamide;
5-(2-(trimethylsilyl)pyridin-4-yloxy)-
L/-(2,4,6-trimethoxypyrimidin-5-
yl)furan-2-carboxamide;
5-(2-(trimethylsilyl)pyridin-4-yloxy)- L/-(2-(3-
(dimethylamino)propylamino)-4,6-dimethoxypyrimidin-5-y
l)furan-2- carboxamide;
5-(2-(trimethylsilyl)pyridin-4-yloxy)-/V-(2-(3-morphol
inopropylamino)-
4,6-dimethoxypyrimidin-5-yl)furan-2-carboxamide;
5-(5-methyl-2-(trimethylsilyl)pyridin-4-yloxy)-
L/-(2,4,6-
trimethoxypyrimidin-5-yl)furan-2-carboxamide; 



L/-(2-(3-(dimethylamino)propylamino)-4,6-dimethoxypyri
midin-5-yl)-5-
(5-methyl-2-(trimethylsilyl)pyridin-4-yloxy)furan-2-ca
rboxamide;
L/-(2-(3-morpholinopropylamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(5-
methyl-2-(trimethylsilyl)pyridin-4-yloxy)furan-2-carbo
xamide; 5-(6-(trimethylsilyl)pyridin-2-yloxy)-
L/-(214,6-trimethoxypyrimidin-5- yI)furan-2-carboxam
ide;
A/-(2-(3-(dimethylamino)propylamino)-4,6-dimethoxypynm
idin-5-yl)-5-
(6-(trimethylsilyl)pyridin-2-yloxy)furan-2-carboxamide
;
/V-(2-(3-morpholinopropylamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(6-
(trimethylsilyl)pyridin-2-yloxy)furan-2-carboxamide;
5-(3-methyl-6-(trimethylsilyl)pyridin-2-yloxy)-/V-(2,4
,6- trimethoxypyrimidin-5-yl)furan-2-carboxamide;
/V^^S^dimethylaminoJpropylaminoH.
d-dimethoxypyrimiclin-S-yO-S-
(3-methyl-6-(trimethylsilyl)pyridin-2-yloxy)furan-2-ca
rboxamide;
5-(3-methyl-6-(trimethylsilyl)pyridin-2-yloxy)-
L/-(2-(3-
morpholinopropylamino)-4,6-dimethoxypyrimidin-5-yl)fur
an-2-carboxamide;
5-(4-(trimethylsilyl)pyrimidin-2-yloxy)-
L/-(2,4,6-trimethoxypyrimidin-5-
yl)furan-2-carboxamide;
L/-(2-(3-(dimethylamino)propylamino)-4,6-dimethoxypyri
midin-5-yl)-5-
(4-(trimethylsilyl)pyrimidin-2-yloxy)furan-2-carboxami
de;
L/-(2-(3-morpholinopropylamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(4-
(trimethylsilyl)pyrimidin-2-yloxy)furan-2-carboxamide;
5-(2-(trimethylsilyl)pyrimidin-4-yloxy)-
L/-(2,4,6-trimethoxypyrimidin-5-
yl)furan-2-carboxamide;
5-(2-(trimethylsilyl)pyrimidin-4-yloxy)-/V-(2-(3-
(dimethylamino)propylamino)-4
16-dimethoxypyrimidin-5-yl)furan-2- carboxamide;
5-(2-(trimethylsilyl)pyrimidin-4-yloxy)-
L/-(2-(3-morpholinopropylamino)-
4,6-dimethoxypyrimidin-5-yl)furan-2-carboxamide;
5-(5-methyl-2-(trimethylsilyl)pyrimidin-4-yloxy)-
L/-(2,4,6-
trimethoxypyrimidin-5-yl)furan-2-carboxamide;
L/-(2-(3-(dimethylamino)propylamino)-4,6-dimethoxypyri
midin-5-yl)-5-
(5-methyl-2-(trimethylsilyl)pyrimidin-4-yloxy)furan-2-
carboxamide;
/V-(2-(3-morpholinopropyiamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(5-
methyl-2-(trimethylsilyl)pyrimidin-4-yloxy)furan-2-car
boxamide;
5-(6-(trimethylsilyl)pyrazin-2-yloxy)-/V-(2I4,6-trimet
hoxypyrimidin-5- yl)furan-2-carboxamide;
/V-(2-(3-(dimethylannino)propylamino)-4,6-dimethoxypyr
imidin-5-yl)-5-
(6-(trimethylsilyl)pyrazin-2-yloxy)furan-2-carboxamide
;
L/-(2-(3-morpholinopropylamino)-4,6-dimethoxypyrimidin
-5-yl)-5-(6-
(trimethylsilyl)pyrazin-2-yloxy)furan-2-carboxamide;
5-(3-methyl-6-(trimethylsilyl)pyrazin-2-yloxy)-
L/-(2,416-
trimethoxypyrimidin-5-yl)furan-2-carboxamide;
L/-(2-(3-(dimethylamino)propylamino)-4,6-dimethoxypyri
midin-5-yl)-5-
(3-methyl-6-(trimethylsilyl)pyrazin-2-yloxy)furan-2-ca
rboxamide;
and5-(3-methyl-6-(trimethylsilyl)pyrazin-2-yloxy)-
L/-(2-(3-
morpholinopropylamino)-4,6-dimethoxypyrimidin-5-yl)fur
an-2-carboxamide; the corresponding structures of
which are shown below, respectively (ordered left to
right):SILICON COMPOUNDS AND THEIR USE Field of the
Invention This invention relates to silicon compounds
and their use in therapy. Background to the Invention 



Gonadotropin-Releasing Hormone (GnRH) plays a key role
in the biology of reproduction. GnRH is also known as
luteinizing hormone-releasing hormone (LH-RH). The
GnRH decapeptide
(pyro-Glu-His-Trp-Ser-Tyr-Gly-Leu-Art-Pro- GIy-NH2 or
p-EHWSYGLRPG-NH 2) is formed in neurons of the medical
basal hypothalamus from a larger precursor via
enzymatic processing. The peptide is released in a
pulsatile manner into the pituitary portal circulation
system, where GnRH interacts with high-affinity
receptors (7-transmembrane Gprotein coupled receptors)
in the anterior pituitary gland located at the base of
the brain. Here, GnRH triggers the release of
luteinizing hormone (LH) and follicle-stimulating
hormone (FSH), both of which are gonadotropic hormones
(gonadotropins). LH stimulates the production of
testosterone and estradiol in the testes and ovaries
respectively, whilst FSH stimulates follicle growth in
women and sperm formation in men. When correctly
functioning, the pulsatile release and concentration
levels of GnRH are critical for the maintaining of
gonadal steroidogenesis and for normal functions of
reproduction related to growth and sexual development.
The pituitary response to GnRH varies greatly
throughout life. GnRH and the gonadotropins first
appear in the foetus at about ten weeks of gestation.
Sensitivity to GnRH reduces until the onset of
puberty. There is, however, a brief rise during the
first three months after birth. Prior to puberty, the
FSH response to GnRH is greater than that of LH. Once
puberty begins, sensitivity to GnRH increases, and
pulsatile LH secretion ensues. Later in puberty and
throughout the reproductive years, pulsatile release
of GnRH occurs throughout the day, with responsiveness
to LH being greater than that of FSH. Pulsatile GnRH
release results in pulsatile LH and FSH release and
thus testosterone and estradiol release from the
gonads. Post-menopause, the concentration of FSH and
LH rise, and the post-menopausal levels of FSH are
higher than those of LH.Chronic administration of GnRH
agonists and antagonists results in decreased
circulating levels of both LH and FSH. GnRH agonists
are compounds that mimic endogenous GnRH to stimulate
receptors on the pituitary gland, resulting in release
of LH and FSH. After a transient rise in gonadal
hormone production ("flare" response), the chronic
administration of GnRH agonists results in
down-regulation of the GnRH receptors. This
downregulation and desensitization results in a
reduction in the circulating levels of LH and FSH. In
spite of the symptom-exacerbating hormonal flare
experienced, GnRH agonists have been the preferred
treatment for sexsteroid- dependent pathophysiologies.
GnRH agonists have been used to reduce testosterone
production, thereby reducing prostate volume in benign
prostatic hyperplasia (BPH) and slowing tumour growth
in prostate cancer. Such compounds have also been used
in the treatment of breast and ovarian cancers. In
recent years, GnRH antagonists have become available
for clinical evaluation, and have been shown to have
an immediate effect on the pituitary but without the
observed flare associated with agonists. Use of GnRH
antagonists has been reported for the treatment of
ovarian, breast and prostate cancers. Other uses of
antagonists include endometriosis (including
endometriosis with pain), uterine myoma, ovarian and
mammary cystic diseases (including polycystic ovarian
disease), prostatic hypertrophy, 



amenorrhoea (e.g. secondary amenorrhoea), and
precocious puberty. These compounds may also be useful
in the symptomatic relief of premenstrual syndrome
(PMS). Antagonists may also be useful to regulate the
secretion of gonadotropins in male mammals to arrest
spermatogenesis (e.g. as male contraceptives), and for
treatment of male sex offenders. GnRH antagonists and
agonists have been shown to have utility in treatments
where a reversible suppression of the
pituitary-gonadal axis is desired. The presence of
GnRH receptors on anterior pituitary cells and several
tumour cell types offers the opportunity to develop
drugs that act upon receptors to treat both
hormone-dependent and hormone-independent
cancers.Conventionally, androgen deprivation has been
the most effective systematic therapy for the
treatment of metastatic carcinoma of the prostate. The
prostate gland requires androgens for normal growth,
maintenance, and function. Prostate cancer and benign
prostate hyperplasia, however, are common in men and
develop in an environment of continuous exposure to
androgen. Utilizing a GnRH antagonist to interrupt the
pituitary-gonadal axis reduces androgen production and
results in tumour growth modulation. GnRH antagonists
may have a direct effect on tumour growth by blocking
receptors on the tumour cells. For those cancer types
that respond both to sex hormones and to GnRH
directly, antagonists should be effective in slowing
tumour growth by two mechanisms. Since GnRH receptors
are present on many prostate and breast cancer cells,
it has recently been proposed that GnRH antagonists
may also be effective in treating nonhormone-
dependent tumours. Recent literature examples indicate
that GnRH receptors are present on a number of cancer
cell lines. In particular, prostate, ovarian and
breast cancers (see for example Montagnani ef a/.,
Arch /fa/, Urol. Androl. 1997, 69(4), 257-263;
Jungwirth et a/., Prostate 1997, 32(3), 164-172;
Srkalovic etal., Int. J. Oncol. 1998, 12(3), 489-498;
Kottler et al., Int. J. Cancer 1997, 71(4), 595-599.
Available GnRH antagonists have primarily been peptide
analogues of GnRH (see, for example, WO93/03058).
Peptide antagonists of peptide hormones have some
potency but, the use of current peptide antagonists is
often associated with problems because peptides are
degraded by physiological enzymes and often poorly
distributed within the organism being treated. They
thus have a limited effectiveness as drugs. WO00/20358
discloses non-peptide analogues of GnRH.
Sila-substitution (C/Si-exchange) of drugs is a
relatively recent approach for searching for
organo-silicon compounds, which have beneficial
biological properties. The approach involves the
replacement of specific carbon atoms in compounds by
silicon, and monitoring how the biological properties
of the compounds have changed. A review of this
approach is provided in Tacke and Zilch, Endeavour,
New Series, 10, 191-197 (1986).Summary of the
Invention A first aspect of the invention is a
compound of formula (I), (II), (III), (IV) or (V):
wherein D is -(CH2)n- , -C(=X)-, -O-, -S(O)nT,
-C(=X)N(Re)-, -C(Rb)2- , or -C(Rb)=C(Rb)-,
-CH(Rb)CH(Rb)-; E is optionally present and is
-(CH2)n- , -N(Rd)-, -(CH2)nN(Rd)- or -N(Rd)(CH2)n-; F
is -C(=X)- or -N(Rd)-;G is -(CH2)n- , -N(Rd)-,
-(CH2)nN(Rd)- or -N(Rd)(CH2)n; 



J is a bond, a bridged heterocycloalkyl or a group of
formula (i) or formula (ii): wherein Rf is optionally
present and is oxo (=0); Rg is alkyl or -C(O)-alkyl; i
and j are the same or different and are each 1 or 2;
and k and I are the same or different and are each 0
or 1; K and L are the same or different and are each
hydrogen, alkyl, cycloalkyl, -alkyl-cycloalkyl or
heterocycloalkyl optionally substituted with Ra; or K
and L taken together form heterocycloalkyl; each Ra is
the same or different and is hydrogen, halogen, alkyl,
aryl, hydroxy, alkoxy, -a!koxy-(CH2)nC(=O)ORb,
-O-aryl, -C(=X)R c, -NO2, -CN, -N(R)C(=X)Rc, -C(=X)N(R
c)2l -S(O)2N(Rc)2 Or -N(Re)2; each Rb is the same or
different and is hydrogen or alkyl; each Rc is the
same or different and is alkyl, cycloalkyl,
-alkyl-aryl, -alkyl-cycloalkyl or aryl optionally
substituted with Ra; each Rd is the same or different
and is hydrogen, alkyl or aryl optionally substituted
with Ra;each Re is the same or different and is
hydrogen, alkyl; or Re is aryl or heteroaryl, either
of which is optionally substituted with Ra; one or two
of T1U, V and W is nitrogen, and the others are each
C(Ra) ; each X is the same or different and is oxygen
or sulphur; Y and Z are the same or different and are
each hydrogen, halogen, alkyl, hydroxy, alkoxy, -CN,
-N(Rd)C(=X)Rc, -C(=X)N(Rc)(Rd) , -S(O)m-Rc,
-N(R)(Rd)S(O)2, -S(O)2N(Rc)(Rd) , -N(Re)2, -Si(Rc)3,
-alkyl-Si(R c)3 aryl optionally substituted with Ra or
-O-aryl optionally substituted with Ra; Y is -Si(R)3
or -alkyl-Si(Rc)3; Rings 1 and 2 are the same or
different and are each arylene or heteroarylene,
either of which is optionally substituted with Ra;
each m is the same or different and is 0, 1 or 2; and
each n is the same or different and is 0, 1, 2 or 3;
with the provisos that: at least one of Y and Z
comprises a silicon atom; the compound does not
contain a N-N single bond; and the compound is not
5-[2-bromo-5-(trimethylsilyl)phenoxy]-
L/-{2-[(2-aminoethyl)propylamino)]-4,6- dimethoxy-1
,3-pyrimidin-5-yl}furan-2-carboxamide as disclosed in
WO2005/005442; or a pharmaceutically acceptable salt
thereof. Compounds of the invention may act as GnRH
antagonists and, as a result, may have utility in
cancer therapy or in the treatment or prevention of
endometriosis, uterine myoma, an ovarian disease, a
mammary cystic disease, prostatic hypertrophy,
amenorrhoea, precocious puberty, premenstrual
syndrome, a sex-steroid-dependent pathophysiology,
benign prostatic hyperplasia or Alzheimer's disease,
or to arrest spermatogenesis. Accordingly, a second
aspect of the invention is the use of a compound of
the invention for the manufacture of a medicament for
cancer therapy or for the treatment or prevention of
endometriosis, uterine myoma, an ovarian disease, a
mammary cystic disease, prostatic hypertrophy,
amenorrhoea, precocious puberty, premenstrual
syndrome, a sex-steroid-dependent pathophysiology,
benign prostatic hyperplasia or Alzheimer's disease,
or to arrest spermatogenesis.Another aspect of the
invention is a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically
acceptable 



diluent or carrier. Description of the Invention
Certain compounds and combinations of substituents are
preferred; in particular see the subclaims. The term
"alkyl" as used herein refers to an optionally
substituted straight or branched chain alkyl moiety
having from one to six carbon atoms. The term
includes, for example, methyl, ethyl, propyl,
isopropyl, butyl, tertbutyl, pentyl, hexyl and the
like. The substituents may be the same or different in
each occurrence and selected from halogen and the
like. "Ci-b alkyl" has the same meaning. "Alkylene"
refers to a similar, divalent group. The term "alkoxy"
as used herein refers to an optionally substituted
straight or branched chain alkoxy group containing one
to six carbon atoms. The term includes, for example,
methoxy, ethoxy, propoxy, isopropoxy, butoxy,
tert-butoxy, pentoxy, hexoxy and the like. The
substituents may be the same or different in each
occurrence and selected from halogen and the like.
"Ci-6 alkoxy" has the same meaning. The term "halogen"
as used herein refers to F, Cl, Br or I. The term
"aryl" as used herein refers to optionally substituted
aromatic ring systems comprising six to ten ring
atoms, and optionally substituted polycyclic ring
systems having two or more cyclic rings at least one
of which is aromatic. This term includes, for example,
phenyl and naphthyl. The group may be optionally
substituted with the substituents being the same or
different in each occurrence and selected from Ra and
the like. "Arylene" refers to a similar, divalent
group. The term "cycloalkyl" as used herein refers to
a saturated alicyclic moiety having from three to six
carbon atoms. The term includes, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
the like. The group may be optionally substituted by
any substituent described herein. "Cycloalkylene"
refers to a similar, divalent group. The term
"cycloalkenyl" as used herein refers to an alicyclic
moiety having from three to six carbon atoms and
having in addition at least onedouble bond. The term
includes, for example, cyclopentenyl, cyclohexenyl and
the like. The group may be optionally substituted by
any substituent described herein. "Cycloalkenylene"
refers to a similar, divalent group. The term
"heterocycloalkyl" as used herein refers to a
saturated heterocyclic moiety having from three to
seven carbon atoms and one or more heteroatoms
selected from the group N, O, S, P and Si. The term
includes, for example, azetidinyl, pyrrolidinyl,
tetrahydrofuranyl, piperidinyl and the like. The group
may be optionally substituted by any substituent
described herein. "Heterocycloalkylene" refers to a
similar, divalent group. The term "heteroaryl" as used
herein refers to aromatic ring systems of five to ten
atoms at least one atom of which is selected from O, N
and S. The term includes, for example, furanyl,
thiophenyl, pyridyl, indolyl, quinolyl and the like.
The group may be optionally substituted with Ra and
the like. "Heteroarylene" refers to a similar,
divalent group. The term "bridged heterocycloalkyl" as
used herein refers to a fused bicyclic
heterocycloalkyl moiety having from 6 to 12 carbon
atoms and one or two heteroatoms selected from N, O, S
and Si. The term includes, for example, tropanyl and
isoquinuclidinyl. The conformation of the group may
range from [2.1 .1] to [4.3.3] system. The group may
be optionally substituted with one or more
substituents, the substituents being the same or
different in 



each occurrence and selected from alkyl, alkoxy and
the like. Preferred compounds of the invention
include:
N-(2-(4-aminopiperidin-1-yl)-4,6-dimethoxypyrimidin-5-
yl)-5-(2-methyl-
5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(4-(methylamino)piperidin-1-yl)pyri
midin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(4-(dimethylamino)piperidin-1-yl)-4,6-dimethoxypy
rimidin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamid
e;
N-(2-(4-(a2etidin-1-yl)piperidin-1-yl)-4,6-dimethoxypy
rimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(4-(dimethylamino)piperidin-1-yl)-4,6-dimethoxypy
rimidin-5-yl)-5-
(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(4-(dimethylarnino)piperidin-1-yl)-4,6-dirnethoxy
pyrirnidin-5-yl)-5-
(3-(ethyldimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-aminoazetidin-1-yl)-4,6-dimethoxypyrimidin-5-y
l)-5-(2-methyl-5-
(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(3-(methylamino)azetidin-1-yl)pyrim
idin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(dimethylamino)azetidin-1-yl)-4,6-dimethoxypyr
imidin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamid
e;
N-(2-(3-(azetidin-1-yl)azetidin-1-y!)-4,6-dimethoxypyr
imidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(azetidin-1-yl)azetidin-1-yl)-4,6-dimethoxypyr
imidin-5-yl)-5-(3-
(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(azetidin-1-yl)azetidin-1-yl)-4,6-dimethoxypyr
imidin-5-yl)-5-(3-
(ethyldimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-aminopyrrolidin-1-yl)-4,6-dimethoxypyrimidin-5
-yl)-5-(2-methyl-
5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(3-(methylamino)pyrrolidin-1-yl)pyr
imidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(dimethylamino)pyrrolidin-1-yl)-4,6-dimethoxyp
yrimidin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamid
e;
N-(2-(3-(azetidin-1-yl)pyrrolidin-1-yl)-4,6-dimethoxyp
yrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(dimethylamino)pyrrolidin-1-yl)-4,6-dimethoxyp
yrimidin-5-yl)-5-
(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(dimethylamino)pyrrolidin-1-yl)-4,6-dimethoxyp
yrimidin-5-yl)-5-
(3-(ethyldimethylsiiyl)phenoxy)furan-2-carboxamide;
N-(2-(3-(aminomethyl)pyrrolidin-1-yl)-4,6-dimethoxypyr
imidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(3-((methylamino)methyl)pyrrolidin-
1-yl)pyrimidin-
5-yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-ca
rboxamide;
N-(2-(3-((dimethylamino)methyl)pyrrolidin-1-yl)-4,6-di
methoxypyrimidin-
5-yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-ca
rboxamide;
N-(2-(3-(azetidin-1-ylmethyl)pyrrolidin-1-yl)-4,6-dime
thoxypyrirnidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-(3-((dimethylamino)methyl)pyrrolidin-1-yl)-4,6-cl
imethoxypyrimiclin-
5-yl)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide
;
N-(2-(3-((dimethylamino)methyl)pyrrolidin-1-yl)-4,6-di
methoxypyrimidin-
5-yl)-5-(3-(ethyldimethylsilyl)phenoxy)furan-2-carboxa
mide;
N-(2-(2-(aminomethyl)morpholin-4-yl)-4,6-dimethoxypyri
midin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamid
e; 



N-(4,6-dimethoxy-2-(2-((methylamino)methyl)morpholin-4
-yl)pyrimidin-
5-yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-ca
rboxamide;
N-(2-(2-((dimethylamino)methyl)morpholin-4-yl)-4,6-
dimethoxypyrimidin-5-yl)-5-(2-methyl-5-(trimethylsilyl
)phenoxy)furan-2- carboxamide;
N-(2-(2-(azetidin-1-ylmethyl)morpholin-4-yl)-4,6-dimet
hoxypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-(2-((dimethylamino)methyl)morpholin-4-yl)-4,6-
dimethoxypyrimidin-5-yl)-5-(3-(trimethylsilyl)phenoxy)
furan^-carboxannide;
N-(2-(2-((dimethylamino)methyl)morpholin-4-yl)-4,6-
dimethoxypyrimidin-5-yl)-5-(3-(ethyldimethylsilyl)phen
oxy)furan-2- carboxamide;
N-(2-(4-(dimethylamino)-2-oxopiperidin-1-yl)-4,6-dimet
hoxypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(4I6-dimethoxy-2-(4-(methylamino)-2-oxopiperidin-1-y
l)pyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-(4-(dimethylamino)-2-oxopiperidin-1-yl)-4,6-dimet
hoxypyrimidin-5-
yl)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-(4-(methylamino)-2-oxopiperidin-1-y
l)pyrimidin-5-
yl)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(4-(dimethylamino)-2-oxopiperidin-1-yl)-4,6-dimet
hoxypynmidin-5-
yl)-5-(3-(ethyldimethylsilyl)phenoxy)furan^-carboxamid
e;
N-(2-((2-aminoethyl)(propyl)amino)-4,6-dimethoxypyriii
nidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(4,6-dimethoxy-2-((2-(methylamino)ethyl)(propyl)amin
o)pyrimiclin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-((2-(dimethylamino)ethyl)(propyl)amino)-4,6-ciime
thoxypy pmiclin-
5-yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-ca
rboxamide;
N-(2-((2-(azetidin-1-yl)ethyl)(propyl)amino)-4,6-dimet
hoxypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-((2-(dimethylamino)ethyl)(propyl)amino)-4,6-dimet
hoxypyrimidin-
5-yl)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide
;
N-(2-((2-(dimethylamino)ethyl)(propyl)amino)-4,6-dimet
hoxypyrimidin-
5-yl)-5-(3-(ethyldimethylsilyl)phenoxy)furan-2-carboxa
mide;
N-(2-((2-aminoethyl)(ethyl)amino)-4,6-dimethoxypyrimid
in-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-(ethyl(2-(methylamino)ethyl)amino)-4,6-dimethoxyp
yrimidin-5-yl)-
5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxam
ide;
N-(2-((2-(dimethylamino)ethyl)(ethyl)amino)-4,6-dimeth
oxypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-((2-(azetidin-1-yl)ethyl)(ethyl)amino)-4,6-dimeth
oxypyrimidin-5-yl)-
5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxam
ide;
N-(2-((2-(dimethylamino)ethyl)(ethyl)amino)-4,6-dimeth
oxypyrimidin-5-
yl)-5-(3-(trimethylsilyl)phenoxy)furan-2-carboxamide;
N-(2-((2-(dimethylamino)ethyl)(ethyl)amino)-4,6-dimeth
oxypyri pnidin-5-
yl)-5-(3-(ethyldimethylsilyl)phenoxy)furan-2-carboxami
de; N-(2-(N-(2-(dimethylamino)ethyl)propionamido)-4,6-
dimethoxypyrimidin-5-yl)-5-(2-methyl-5-(trimethylsilyl
)phenoxy)furan-2- carboxamide;
N-(2-(N-(2-(dimethylamino)ethyl)acetamido)-4,6-dimetho
xypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide; 



N-(2-(N-(2-(dimethylamino)ethyl)propionamido)-4,6-
dimethoxypyrimidin-5-yl)-5-(3-(trimethylsi!yl)phenoxy)
furan-2-carboxamide;
N-(2-(N-(2-(dimethylamino)ethyl)acetamido)-4,6-dimetho
xypyrimidin-5-
yl)-5-(3-(trimethylsilyl)phenoxy)furan^-carboxamide;
N-(2-(N-(2-aminoethyl)propionamido)-4,6-dimethoxypyrim
idin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamid
e;N-(2-(N-(2-aminoethyl)acetamido)-4
6-dimethoxypyrimidin-5-yl)-5-(2-
methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamide;
5-(2-methyl-5-(trimethylsilyl)phenoxy)-N-(2-(3-(dimeth
ylamino)-8-azabicyclo[
3.2.1]octan-8-yl)-4,6-dimethoxypyrimidin-5-yl)furan-2-
carboxamide;
N-(2-(ethyl(2-(isopropylamino)ethyl)amino)-4,6-dimetho
xypyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide;
N-(2-(3-(isopropylamino)pyrrolidin-1-yl)-4,6-dimethoxy
pyrimidin-5-yl)-5-
(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carboxamid
e;
/V-(4,6-Dimethoxy-2-(methyl(1-methylpyrrolidin-3-yl)am
ino)pyrimidin-5-
yl)-5-(2-methyl-5-(trimethylsilyl)phenoxy)furan-2-carb
oxamide; and
N-(4I6-dimethoxy-2-(imidazolidin-2-on-1-yl)pyrimidin-5
-yl)-5-(2-methyl-
5-(trimethylsilyl)phenoxy)furan-2-carboxamide; the
corresponding structures of which are shown below,
respectively:GLYCINE TRANSPORT INHIBITORS The present
invention relates to glycine transporter inhibiting
compounds, their use in the manufacture of medicaments
for treating neurological and neuropsychiatric
disorders, in particular psychoses, dementia or
attention deficit disorder. The invention further
comprises processes to make these compounds and
pharmaceutical formulations thereof. Molecular cloning
has revealed the existence in mammalian brains of two
classes of glycine transporters, termed GIyTI and
GlyT2. GIyTI is found predominantly in the forebrain
and its distribution corresponds to that of
glutamatergic pathways and NMDA receptors (Smith, et
al., Neuron, 8, 1992: 927-935). Molecular cloning has
further revealed the existence of three variants of
GIyTI, termed GIyT-Ia, GIyT-Ib and GIyT-Ic (Kim et
al., Molecular Pharmacology, 45, 1994: 608-617), each
of which displays a unique distribution in the brain
and peripheral tissues. The variants arise by
differential splicing and exon usage, and differ in
their N-terminal regions. GlyT2, in contrast, is found
predominantly in the brain stem and spinal cord, and
its distribution corresponds closely to that of
strychnine-sensitive glycine receptors (Liu et al., J.
Biological Chemistry, 268, 1993: 22802-22808; Jursky
and Nelson, J. Neurochemistry, 64, 1995 : 1026-1033).
Another distinguishing feature of glycine transport
mediated by GlyT2 is that it is not inhibited by
sarcosine as is the case for glycine transport
mediated by GIyTL These data are consistent with the
view that, by regulating the synaptic levels of
glycine, GIyTI and GlyT2 selectively influence the
activity of NMDA receptors and strychnine-sensitive
glycine receptors, respectively. NMDA receptors are
critically involved in memory and learning (Rison and
Staunton, Neurosci. Biobehav. Rev., 19 533-552 (1995);
Danysz et al, Behavioral Pharmacol ., 6 455-474
(1995)); and, furthermore, decreased function of
NMDA-mediated neurotransmission appears to underlie,
or contribute to, the symptoms of schizophrenia (Olney
and Farber, Archives General Psychiatry . 52, 998-1007
(1996). Thus, agents that inhibit GIyTI and thereby
increase glycine activation of NMDA receptors can be
used as novel antipsychotics and anti-dementia agents,
and to treat other diseases in which cognitive
processes are impaired, such as attention deficit
disorders and organic brain syndromes. Conversely,
over-activation of NMDA receptors has been implicated
in a number of disease states, in particular the
neuronal death associated with stroke and possibly
neurodegenerative diseases, such as Alzheimer's
disease, multi-infarct dementia, AIDS dementia,
Huntington's disease, Parkinson's disease, amyotrophic
lateralsclerosis or other conditions in which neuronal
cell death occurs, such as stroke or head 



trauma. Coyle & Puttfarcken, Science. 262. 689-695
(1993); Lipton and Rosenberg, New End. J . of Medicine
. 330, 613-622 (1993); Choi, Neuron. 1, 623-634
(1988). Thus, pharmacological agents that increase the
activity of GIyTI will result in decreased
glycineactivation of NMDA receptors, which activity
can be used to treat these and related disease states.
Similarly, drugs that directly block the glycine site
of the NMDA receptors can be used to treat these and
related disease states. Glycine transport inhibitors
are already known in the art, for example as disclosed
in published international patent application
WO03/055478 (SmithKline Beecham). However, there still
remains the need to identify further compounds that
can inhibit GIyTI transporters, including those that
inhibit GIyTI transporters selectively over GlyT2
transporters. It has now been found that a novel class
of compounds inhibit GIyTI transporters and are thus
useful in the treatment of certain neurological and
neuropsychiatric disorders, including schizophrenia.
Thus, in a first aspect, there is provided a compound
of formula (I) or a salt or solvate thereof: (I)
wherein Z1 is selected from the group consisting of
Ci-4alkyl, C3.6cycloalkyl, C^alkoxy, Ci- 4alkylthio,
haloCi -4alkyl, phenyl, halod. 4alkoxy, halophenyl,
C^alkylsulfoxy, C1- 4alkylsulfonyl, bromo and chloro;
Z2 is selected from the group consisting of hydrogen,
halogen, cyano, C^alkyl, phenyl, haloC1-4alkyl,
haloC1-4alkoxy, halophenyl, C1-4alkoxyC 1-4alkyl and
C3.6cycloalkyl; Z3 is selected from the group
consisting of hydrogen, halogen, C1-4alkyl, C1^aIkOXy,
C1. 4alkylthio, haloC1-4alkyl, haloCi -4alkoxy, and
C3-6cycloalkyl; Z4 is selected from the group
consisting of hydrogen, halogen, C1-3alkyl, haloCi
-4alkyl, C1- 4alkoxy, C^alkylthio, phenyl,
haloC1-4alkoxy, halophenyl, C^aIkOXyC 1 aIkyI and C3-
6cycloalkyl; Z5 is selected from the group consisting
of hydrogen, fluoro, chloro, bromo, iodo, hydroxy,
C1-4alkyl, C1-4alkoxy, C1-4alkylthio, phenyl,
haloCi.4alkyl, haloC1-4alkoxy, halophenyl, C1-
4alkoxyC 1-4alkyl and C3-6cycloalkyl; whereby if more
than one of Z1 to Z5 is methoxy, then only Z1 and Z5
are methoxy R3 and R4 are independently selected from
hydrogen and optionally substituted with one or more
groups Y; or R3 and R4 together with the nitrogen atom
to which they are attached form a saturated or
partially unsaturated A-, 5- 6-or 7-membered
carbocyclic ring optionally substituted with a group
Y'; Y is selected from the group consisting of
C1-4alkoxy, hydroxy, haloC^alkoxy and C3- 5cycloalkyl;
Y' is selected from the group consisting of C1-4alkyl,
C1-4alkoxy, halogen, hydroxy, halod. 4alkoxy,
C3-5cycloalkyl and C5-10aryl or Y' forms a -CH2- or
-CH2-CH2- bridge between two atoms on the A-, 5-, 6-,
or 7-membered carbocyclic ring; R5 and R6 are
independently C1-4alkyl, optionally substituted with
one or more groups X; or R5 and R6 together with the
carbon atom to which they are attached form a
saturated 5- or 6-membered carbocyclic ring optionally
substituted with one or more groups X', in the case of
R5 and R6 together with the carbon atom to which they
are attached forming a 5- membered saturated
carbocyclic ring, that ring may optionally further
comprise an additional heteroatom group selected from
O, N and S(O)m; where m = 0, 1 or 2.X is selected from
the group consisting of halogen, hydroxy, C1-4alkoxy,
haloC1-4alkyl, haloCi -4alkoxy and C5-10aryl; and X'
is selected from the group consisting of halogen,
hydroxy, haloCV 4alkyl, haloC1-4alkoxy and C5.10aryl;
whereby R3, R4, R5 and R6 are not all simultaneously
unsubstituted methyl; 



with the provisos that - when simultaneously Z 1 is
propyloxy, Z3 is chloro, Z2=Z4=Z5=H, and R5 and R6 are
both methyl, then R3 and R4 together with the nitrogen
atom to which they are attached do not form a
2-methylpyrrolidine group; - when simultaneously Z 1
is methyl, Z3 is methoxy, Z2=Z4=Z5=H, and R5 and R6
are both methyl, then R3 and R4 together with the
nitrogen atom to which they are attached do not form a
pyrrolidine group. As used herein, the term "alkyl"
refers to a straight or branched alkyl group in all
isomeric forms. Examples of include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, secbutyl and
tert-butyl. As used herein, the term "cycloalkyl"
refers to a non-aromatic cyclic saturated hydrocarbon
ring. Examples of C3^cycloalkyl include cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl. As used
herein, the term "alkoxy" refers to the group -O-alkyl
wherein alkyl is as defined above. The term "methoxy"
refers to the group -O-methyl. As used herein, the
term "alkylthio" refers to the group -S-alkyl wherein
alkyl is as defined above. The term "methylthio"
refers to the group -S-methyl. As used herein, the
term "alkylsulfoxy" refers to the group -S(O)-alkyl
wherein alkyl is as defined above. As used herein, the
term "alkysulfonyl" refers to the group -S(O) 2-alkyl
wherein alkyl is as defined above.As used herein, the
term "C5.10aryl" refers to a 5- or 6- membered
monocyclic aromatic group or a 8- to 10- membered
bicyclic aromatic group. Examples of Cs-ioaryl include
phenyl, indenyl, azulenyl and naphthyl. As used
herein, the terms "halogen" and its abbreviation "hal"
refer to fluorine, chlorine, bromine, or iodine. As
used herein, the term "haloalkyl" refers to an alkyl
group as defined above which is substituted with any
number of fluorine, chlorine, bromine, or iodine
atoms, including with mixtures of those atoms. A
haloalkyl group may, for example contain 1, 2 or 3
halogen atoms. For example, a haloalkyl group may have
all hydrogen atoms replaced with halogen atoms.
Examples of haloalkyl groups include fluoromethyl,
difluoromethyl and trifluoromethyl. As used herein,
the term "salt" refers to any salt of a compound
according to the present invention prepared from an
inorganic or organic acid or base, quaternary ammonium
salts and internally formed salts. Physiologically
acceptable salts are particularly suitable for medical
applications because of their greater aqueous
solubility relative to the parent compounds. Such
salts must clearly have a physiologically acceptable
anion or cation. Suitably physiologically acceptable
salts of the compounds of the present invention
include acid addition salts formed with inorganic
acids such as hydrochloric, hydrobromic, hydroiodic,
phosphoric, metaphosphoric, nitric and sulfuric acids,
and with organic acids, such as tartaric, acetic,
trifluoroacetic, citric, malic, lactic, fumaric,
benzoic, formic, propionic, glycolic, gluconic,
maleic, succinic, camphorsulfuric, isothionic, mucic,
gentisic, isonicotinic, saccharic, glucuronic, furoic,
glutamic, ascorbic, anthranilic, salicylic,
phenylacetic, mandelic, embonic (pamoic),
methanesulfonic, ethanesulfonic, pantothenic, stearic,
sulfinilic, alginic, galacturonic and arylsulfonic,
for example benzenesulfonic and p-toluenesulfonic,
acids; base addition salts formed with alkali metals
and alkaline earth metals and organic bases such as
N,N-dibenzylethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumaine
(N-methylglucamine), lysine and procaine; and
internally formed salts. Salts having a
non-physiologically acceptable anion or cation are
within the scope of the invention as useful
intermediates for the preparation of physiologically
acceptable salts and/or for use in non-therapeutic,
for example, in vitro, 



situations. The salts may have any suitable
stoichiometry. For example, a salt may have 1: 1 or
2:1 stoichiometry. Non-integral stoichiometry ratios
are also possible.As used herein, the term "solvate"
refers to a complex of variable stoichiometry formed
by a solute (in this invention, a compound of formula
(I) or a salt thereof) and a solvent. Such solvents
for the purpose of the invention may not interfere
with the biological activity of the solute. Examples
of suitable solvents include, but are not limited to,
water, methanol, ethanol and acetic acid. Preferably
the solvent used is a pharmaceutically acceptable
solvent. Examples of suitable pharmaceutically
acceptable solvents include water, ethanol and acetic
acid. Most preferably the solvent used is water. In
one embodiment, R3 and R4 are both simultaneously the
same C1.4alkyl, the same C1-4alkyl substituted with
one or more groups Y, or R3 and R4 together with the
nitrogen atom to which they are attached form a
saturated 5- or 6-membered carbocyclic ring optionally
substituted with a group Y . In one embodiment, R3 and
R4 are both for example methyl or ethyl, for example
methyl. Y may, for example, be selected from the group
consisting of C1-4alkoxy, haloC1-4alkoxy and
C5-10aryl. In one embodiment, Y is selected from the
group consisting of Y' may, for example, be selected
from the group consisting of halogen, C1-4alkyl,
Ci-4alkoxy, haloC^alkoxy and C5-10aryl. In one
embodiment, Y' is selected from the group consisting
of C1-4alkyl, C1-4alkoxy, C5.10aryl. In one
embodiment, R3 and R4 are independently selected from
hydrogen, methyl and ethyl, optionally substituted
with a group Y, or R3 and R4 together with the
nitrogen atom to which they are attached form a
saturated or partially unsaturated (for example
saturated) A-, 5-, 6- or 7-membered carbocyclic ring
optionally substituted with a group Y1. In a further
embodiment, R3 and R4 are selected from methyl and
ethyl, optionally substituted with a group Y, or R3
and R4 together with the nitrogen atom to which they
are attached form a saturated 4-, 5- or 6-membered
carbocyclic ring optionally substituted with a group
Y1. For example, R3 and R4 are both unsubstituted
methyl, or R3 and R4 together with the nitrogen atom
to which they are attached form a saturated 5- or 6-
membered carbocyclic ring.Y may, for example, be
selected from the group consisting of hydroxy and C3-
5cycloalkyl. Y' may, for example, be selected from the
group consisting of halogen and C^alkyl or Y' may form
a -CH2- bridge between two atoms on the 5- or 6-
membered carbocyclic ring. In one embodiment, R5 and
R6 are both simultaneously the same C1-4alkyl, the
same C1- 4alkyl substituted with one or more groups X,
or R5 and R6 together with the carbon atom to which
they are attached form a saturated 5- or 6-membered
carbocyclic ring optionally substituted with a group
X', the 5- or 6-membered saturated carbocyclic ring
optionally further comprising an additional heteroatom
group selected from O, N and S(O)m (where m is O, 1,
or 2); In a further embodiment, R5 and R6 together
with the carbon atom to which they are attached form a
saturated 5- or 6-membered carbocyclic ring, for
example a 5-membered carbocyclic ring. X is, for
example, selected from the group consisting of
halogen, C1-4alkoxy, haloC1-4alkyl, haloC1-4alkoxy and
C5-10aryl. In one embodiment, R5 and R6 are
independently selected from methyl and ethyl,
optionally substituted with one or more groups X; or
R5 and R6 together with the carbon atom to which they
are attached form a saturated 5- or 6-membered
carbocyclic ring and in the case of R5 and R6 together
with the carbon atom to which they are attached
forming a 5-membered saturated carbocyclic ring, that
ring may optionally further comprise an oxygen
heteroatom. In one embodiment one of R5 and R6 is
ethyl and the other is methyl. For example, in one
embodiment R5 and R6 are independently selected from
methyl and 



ethyl, or R5 and R6 together with the carbon atom to
which they are attached form a saturated 5-membered
carbocyclic ring. For example, in a further
embodiment, R5 and R6 are both methyl, or R5 and R6
together with the carbon atom to which they are
attached form a saturated 5- membered carbocyclic
ring. X may, for example, be selected from the group
consisting of hydroxy and C1-4alkoxy. X' may, for
example, be selected from the group consisting of
hydroxy and d -4alkoxy.In one embodiment, at least one
of the pairs of groups R3 / R4 and R5 / R6 forms a
cyclic group with the Nitrogen or Carbon atom to which
they are respectively attached. For example, that
cyclic group may be a 5-membered carbocyclic ring. In
one embodiment of the invention, Z1 is selected from
the group consisting of chloro, C1-4alkyl,
haloC1-4alkyl, phenyl, and halophenyl; Z2 is selected
from the group consisting of hydrogen, iodo, bromo,
chloro, fluoro, C1-4alkyl, haloC1-4alkyl,
halod^alkoxy, phenyl, and halophenyl; Z3 is selected
from the group consisting of hydrogen, iodo, bromo,
chloro, C1-4alkyl, haloC1-4alkyl, C1-4alkoxy,
haloC^alkoxy; Z4 is selected from the group consisting
of hydrogen, iodo, bromo, chloro, fluoro, C1-4alkoxy,
haloC1-4alkoxy, phenyl, and halophenyl; and Z5 is
selected from the group consisting of hydrogen, iodo,
bromo, chloro, C1-4alkyl, C1-4alkoxy, haloC1-4alkoxy,
phenyl, and halophenyl; wherein no more than three of
Z1, Z2, Z3, Z4, and Z5 are hydrogen. In another
embodiment, Z1 is selected from the group consisting
of chloro, haloC1-4alkyl, Ci-4alkoxy, haloC1-4alkoxy,
phenyl, and halophenyl, and Z2, Z3, Z4 and Z5 are
hydrogen. In a further embodiment, Z1 is selected from
the group consisting of, chloro, and C1-4alkoxy; Z2 is
selected from the group consisting of hydrogen,
haloC1-4alkyl, and C1-4alkyl; Z3 is hydrogen; Z4 is
hydrogen; and Z5 is selected from the group consisting
of hydrogen, and C1-4alkyl;wherein no more than three
of Z1, Z2, Z3, Z4, and Z5 are hydrogen. In one
embodiment, Z1 is selected from the group consisting
of C1-4alkyl, C3-6cycloalkyl, C1-2alkoxy,
C1-4alkylthio, haloC1-4alkyl, phenyl, haloC1-4alkoxy,
halophenyl, Ci-4alkylsulfoxy, C1-4alkylsulfonyl, bromo
and chloro. In one embodiment, Z1 is selected from the
group consisting of C1-4alkyl, C1^aIkOXy, C1.
4alkylthio, haloC1-4alkyl, phenyl, haloC1-4alkoxy,
halophenyl and chloro; For example, Z1 is selected
from the group consisting of C^alkyl, C1-2alkoxy,
C1-4alkylthio, haloCi -4alkyl, and chloro,
particularly from the group consisting of C1-4alkyl
and C1^aIkOXy. For example , Z1 may be selected from
methyl, methylthio, ethoxy and methoxy. In one
embodiment, Z2 is selected from the group consisting
of hydrogen, halogen, C1. 4alkyl, phenyl and
haloC^alkyl. For example, Z2 may be selected from the
group consisting of hydrogen, halogen, and C1-4alkyl.
For example Z2 may be selected from hydrogen, bromo
and methyl. For example Z2 may be hydrogen In one
embodiment, Z3 is selected from the group consisting
of hydrogen, halogen, C1. 4alkyl, C1-4alkoxy and
haloC^alkyl. For example, Z3 may be selected from the
group consisting of hydrogen, halogen, C1-4alkyl and
haloC1-4alkyl. For example Z3 may be selected from
hydrogen, fluoro, chloro and trifluoromethyl. In one
embodiment, Z4 is selected from the group consisting
of hydrogen, halogen, C1- 3alkyl, phenyl, C1-4alkoxy
and haloC1-4alkyl. For example Z4 may be selected from
the group consisting of hydrogen and halogen. For
example Z4 may be hydrogen. In one embodiment, Z5 is
selected from the group consisting of hydrogen,
hydroxy, fluoro, chloro, bromo, C1-4alkyl, C1-4alkoxy,
haloC1-4alkyl and haloC1-4alkoxy; Z5 may be selected
from the group consisting of chloro, bromo, C1-4alkyl,
C1-4alkoxy and haloC1-4alkyl. For example, Z5 may be
selected from the group consisting of bromo, methyl,
and 



trifluoromethyl. In one embodiment, Z1 and Z5 are both
simultaneously not hydrogen. In a further embodiment,
Z1, Z3 and Z5 are all simultaneously not
hydrogen.Accordingly, in one embodiment, the present
invention provides a compound of formula (Ia) or a
salt or solvate thereof: (Ia) wherein Z1 is selected
from the group consisting of C^alkyl, C1-2alkoxy,
C1-4alkylthio, haloC1-4alkyl, and chloro; Z2 is
selected from the group consisting of hydrogen,
halogen, haloC^alkyl, and C^alkyl; Z3 is selected from
the group consisting of hydrogen, halogen, haloC^alkyl
and C1-4alkyl; Z4 is selected from the group
consisting of hydrogen and halogen; Z5 is selected
from the group consisting of bromo, R3 and R4 are
independently unsubstituted methyl or ethyl, or R3 and
R4 together with the nitrogen atom to which they are
attached form a saturated 5- or 6-membered carbocyclic
ring; R5 and R6 are independently methyl or ethyl, or
R5 and R6 together with the carbon atom to which they
are attached form a saturated 5- membered carbocyclic
ring; and at least one of the pairs of groups R3 / R4
and R5 / R6 forms a cyclic group with the Nitrogen or
Carbon atom to which they are respectively attached.It
is to be understood that features of an embodiment of
the invention described with reference to one
parameter can be combined with the features of another
embodiment. The disclosure herein thus includes the
combination of the features of any one embodiment with
the features of any other embodiment described. All
embodiments and features of compounds of formula (I)
apply to compounds of formula (Ia). Examples of
compounds of the invention include Examples 1 to 260
shown below, as well as salts and solvates thereof.
The compounds of formula (I) may have the ability to
crystallise in more than one form. This is a
characteristic known as polymorphism, and it is
understood that such polymorphic forms ("polymorphs")
are within the scope of formula (I). Polymorphism
generally can occur as a response to changes in
temperature or pressure or both and can also result
from variations in the crystallisation process.
Polymorphs can be distinguished by various physical
characteristics known in the art such as x-ray
diffraction patterns, solubility, and melting point.
Certain of the compounds described herein may exist in
stereoisomeric forms (i.e. they may contain one or
more asymmetric carbon atoms or may exhibit cis-trans
isomerism). The individual stereoisomers (enantiomers
and diastereoisomers) and mixtures of these are
included within the scope of the present invention.
Likewise, it is understood that compounds of formula
(I) may exist in tautomeric forms other than that
shown in the formula and these are also included
within the scope of the present invention. As referred
to above, individual enantiomers of compounds of
formula (I) may be prepared. In a preferred
embodiment, an optically pure enantiomer is desired.
The term "optically pure enantiomer" means that the
compound contains greater than about 90 % of the
desired isomer by weight, preferably greater than
about 95 % of the desired isomer by weight, and most
preferably greater than about 99 % of the desired
isomer by weight, said weight percent based upon the
total weight of the isomer(s) of the compound. In some
cases, one enantiomer of a particular structure may
have a significantly higher activity than the other
enantiomer of the same structure. Chirally pure, or
chirally enriched compounds may be prepared by
chirally selective synthesis or by separation of
enantiomers. The separation of enantiomers may be
carried out on the final product or, alternatively on
a suitable intermediate.The compounds of this
invention may be made by a variety of methods,
including standard chemistry. Any previously defined
variable will continue to have the previously 



defined meaning unless otherwise indicated.
Illustrative general synthetic methods are set out
below and then specific compounds of the invention are
prepared in the working Examples. Compounds of general
formula (I) may be prepared by methods known in the
art of organic synthesis as set forth in part by the
following synthesis schemes. It is also recognised
that in all of the schemes described below, it is well
understood that protecting groups for sensitive or
reactive groups are employed where necessary in
accordance with general principles of chemistry.
Protecting groups are manipulated according to
standard methods of organic synthesis (T. W. Greene
and P. G. M. Wuts (1991) Protecting Groups in Organic
Synthesis , John Wiley & Sons). These groups are
removed at a convenient stage of the compound
synthesis using methods that are readily apparent to
those skilled in the art. The selection of processes
as well as the reaction conditions and order of their
execution shall be consistent with the preparation of
compounds of formula (I). Those skilled in the art
will recognise if a stereocentre exists in compounds
of formula (I). Accordingly, the present invention
includes both possible stereoisomers and includes not
only racemic compounds but the individual enantiomers
as well. Where the stereochemistry is indicated as
being variable at certain positions, a mixture of
stereoisomers may be obtained, this mixture having
been separated where indicated. Stereoisomers may be
separated by high-performance liquid chromatography or
other appropriate means. When a compound is desired as
a single enantiomer, it may be obtained by
stereospecific synthesis or by resolution of the final
product or any convenient intermediate. Resolution of
the final product, an intermediate, or a starting
material may be effected by any suitable method known
in the art. See, for example, Stereochemistry of
Organic Compounds by E. L. Eliel, S. H. Wilen, and L.
N. Mander (Wiley-lnterscience, 1994). Typical reaction
routes for the preparation of a compound of formula
(I) as hereinbefore defined, are shown in the
following schemes. The starting materials and reagents
are known to the skilled person in the art and/or can
be prepared using methods known in the art. Compounds
of formula (I) can be synthesised by known methods;
for example by, but not limited to, the synthetic
route outlined in the scheme belowScheme 1 Step (iii)
wherein R3, R4, R5, R6, Z1, Z2, Z3, Z4 and Z5 are as
defined for the compound of formula (I). Step (i) is
carried out for example by reaction of a ketone with
an amine or amine salt in the presence of inorganic
cyanide, for example potassium cyanide, in solvent
such as water or by reaction of a ketone with an amine
and trimethylsilyl cyanide in either the absence of
solvent or in a solvent such as acetic acid. Step (ii)
can be achieved by successive reaction with an
appropriate organometallic reagent, for example
phenyllithium, in a suitable inert solvent for example
tetrahydrofuran, followed by reduction with a reducing
agent, for example, sodium borohydride in a suitable
solvent, for example methanol. Acylation step (iii)
can be achieved by reaction with a compound of formula
(III):wherein Z1, Z2, Z3, Z4 and Z5 are as defined in
formula (I) and L represents a suitable leaving group.
Examples of leaving groups include halogen, hydroxy,
OC(=O)alkyl, OC(=O)O-alkyl and OSO2Me. L may be
halogen and acylation in step (iii) may be carried out
in an inert solvent such as dichloromethane, in the
presence of a base such as triethylamine. When L
represents hydroxy, the reaction preferably takes
place in an inert solvent such as dichloromethane in
the presence of a coupling reagent, for example a
diimide reagent such as N N dicyclohexylcarbodiimide
(DCC), N-(3-
(dimethylamino)propyl)-N-ethylcarbodiimide
hydrochloride (EDC), polymer-supported 



EDC, polymer-supported DCC or
O-(7-azabenzotriazol-1-yl)-1 ,1
,3,3-tetramethyluronium hexafluoro phosphate (HATU).
Within the scheme there is scope to convert a group R3
into another group R3 and similarly for groups R4, R5
and R6, and Z1, Z2, Z3, Z4 and Z5. Accordingly, in a
second aspect, the present invention provides a method
of preparing a compound of formula (I), comprising the
step of: reacting a compound of formula (II):
(H)wherein R , R , R and R are as defined in formula
(I), with a compound of formula (III): wherein Z1, Z2,
Z3, Z4 and Z5 are as defined in formula (I) and L
represents a suitable leaving group; and thereafter
optionally:  removing any protecting groups and/or
converting a compound of formula (I) into another
compound of formula (I) and/or  forming a salt or
solvate. Suitable leaving groups L include halogen,
hydroxy, OC(=O)alkyl, OC(=O)O-alkyl and OSO2Me.
Compounds of formula (I) can be converted into further
compounds of formula (I) using standard techniques.
For example, and by way of illustration rather than
limitation, possible conversion reactions include
acylation with an appropriate acylating agent such as
acetyl chloride, alkylation using an appropriate
alkylating reagent such as methyl iodide, and
sulfonylation using a sulfonylating agent such as
methanesulfonic anhydride and N-alkylation by
reductive amination using a ketone or an aldehyde in
the presence of a reducing agent such as
sodiumtriacetoxyborohydride. Pharmaceutically
acceptable salts may be prepared conventionally by
reaction with the appropriate acid or acid derivative.
In a further aspect, the present invention provides a
compound of formula (II):(N) wherein R3, R4, R5 and R6
are as defined in formula (I), with the proviso that
the compound of formula (II) is not the compound
wherein simultaneously R3 and R4 together with the
nitrogen atom to which they are attached form an
unsubstituted piperidine ring and R5 and R6 together
with the carbon atom to which they are attached form
an unsubstituted cyclopentyl ring. Compounds of
formula (II) are useful as intermediates in the
synthesis of compounds of the invention. The compounds
of the present invention inhibit the GIyTI
transporter. The compounds may selectively inhibit the
GIyTI transporter over the GlyT2 transporter. Such
compounds would be suitable for the treatment of
certain neurological and neuropsychiatric disorders.
As used herein, the terms "treatment" and "treating"
refer to the alleviation and/or cure of established
symptoms as well as prophylaxis. The affinities of the
compounds of this invention for the GIyTI transporter
can be determined by the following assay: HEK293 cells
expressing the Glycine (Type 1) transporter were grown
in cell culture medium [DMEM/NUT mix F12 containing
2mM L-Glutamine, 0.8mg/mL G418 and 10% heat
inactivated fetal calf serum] at 37C and 5% CO2. Cells
grown to 70-80% confluency in T175 flasks were
harvested and resuspended at 1.32x1 06 cells/mL in
assay buffer [14OmM NaCI, 5.4mM KCI, 1.8mM CaCI2,
0.8mM MgSO4, 2OmM HEPES, 5mM glucose and 5mM alanine,
pH 7.4]. Compounds were serially diluted 2 .5-fold in
DMSO from a top concentration of 2.5mM with each
compound giving a 11 data point dose-response. 10OnL
of compound at each concentration was added to the
assay plate. An equalvolume of Leadseeker(tm) WGA SPA
beads (12.5mg/ml suspended in assay buffer) was added
to the cell suspension ( 1.32 x 106) and 5mL of the
cell/bead suspension transferred to each well of a
384-well white solid bottom plate (3300 cells/well)
containing 10OnL of 



test compounds. Substrate (5mL) was added to each well
[ 1 :100 dilution of [3H]-glycine stock in assay
buffer containing 2.5mM glycine). Final DMSO
concentration was 1% v/v. Data was collected using a
Perkin Elmer Viewlux. plC50 values were determined
using ActivityBase. The following assay may also be
used: HEK293 cells expressing the Glycine (Type 1)
transporter are grown in cell medium (DMEM/NUT mix
F12) containing 2 mM L-Glutamine, 0.8 mg/mL G418 and
10% heat inactivated fetal calf serum (Gibco BRL) at
370C in 5% CO2. Cells grown to 70-80% confluency in
T175 flasks are harvested and resuspended at 4x1 05
cells/ml in assay buffer [NaCI (140 mM), KCI (5.4 mM),
CaCI2 (1.8 mM), MgSO4 (0.8 mM), HEPES (2OmM), glucose
(5 mM) and alanine (5 mM), pH 7.4]. An equal volume of
Leadseeker(tm) SPA beads (12.5mg/ml suspended in assay
buffer) is added to the cell suspension. Compounds are
prepared as 1OmM stocks in DMSO. 2.5 fold serial
dilutions of the compounds are made in DMSO from a top
cone of 2.5 mM. 100 nL of compound at each
concentration is added to the assay plate (384-well
white solid bottom plate) using the hummingbird
dispenser. 5uL of the cell/bead mix is then added on
top of the compound using a multidrop dispenser.
Substrate (5uL) is then added to each well ( 1:100
dilution of H3-glycine in assay buffer containing 2.5
uM glycine) Data is collected using a PerkinElmer
Viewlux as 5 minute exposures. plC50 data values are
determined using Activity Base. Compounds may be
assayed in their free base form or in the form of a
salt, for example the hydrochloride salt or the
formate salt. The assays described above are generally
considered to provide data that is correct to 3
standard deviations = 0.5. Compounds having a PIC50 at
the GIyTI transporter of greater than or equal to 5.0
are considered to be active at the GIyTI transporter.
The example compounds below were found to have a PIC50
at the GIyTI transporter of greater than or equal to
5.0. Accordingly, in a further aspect of the
invention, there is provided a compound of formula (I)
or a salt or solvate thereof: for use in therapy.In
another aspect of the invention, there is provided a
compound of formula (I) as hereinbefore described or a
salt or solvate thereof, for use in the treatment of a
disorder mediated by GIyTI . As used herein, the term
"a disorder mediated by GIyTI" refers to a disorder
that may be treated by the administration of a
medicament that alters the activity of the GIyTI
transporter. As hereinbefore described, the action of
GIyTI transporters affects the local concentration of
glycine around NMDA receptors. As a certain amount of
glycine is needed for the efficient functioning of
NMDA receptors, any change to that local concentration
can affect NMDA-mediated neurotransmission. As
hereinbefore described, changes in NMDA-mediated
neurotransmission have been implicated in certain
neuropsychiatry disorders such as dementia, depression
and psychoses, for example schizophrenia, and learning
and memory disorders, for example attention deficit
disorders and autism. Thus, alterations in the
activity of the GIyTI transporter are expected to
influence such disorders. The disorders mediated by
GIyTI referred to herein include neurological and
neuropsychiatric disorders, including psychoses such
as schizophrenia, dementia and other forms of impaired
cognition such as attention deficit disorders and
organic brain syndromes. Other neuropsychiatric
disorders include drug-induced (phencyclidine,
ketamine and other dissociative anesthetics,
amphetamine and other psychostimulants and cocaine)
psychosis, psychosis associated with affective
disorders, brief reactive psychosis, schizoaffective
psychosis, and psychosis NOS, "schizophrenia-spectrum"
disorders such as schizoid or schizotypal personality
disorders, or illness associated with psychosis (such
as major depression, manic depressive (bipolar)
disorder, Alzheimer's 



disease and post-traumatic stress syndrome), and NMDA
receptor-related disorders such as autism, depression,
benign forgetfulness, childhood learning disorders and
closed head injury. The compounds of formula (I) are
of use as antipsychotic agents for example in the
treatment of schizophrenia, schizo-affective
disorders, schizophreniform diseases, psychotic
depression, mania, acute mania, paranoid and
delusional disorders. Within the context of the
present invention, the terms used herein are
classified in the Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition, published by the
American Psychiatric Association (DSM-IV) and/or the
International Classification ofDiseases, 10th Edition
(ICD-10). The various subtypes of the disorders
mentioned herein are contemplated as part of the
present invention. Numbers in brackets after the
listed diseases below refer to the classification code
in DSM-IV. In particular, the compounds of formula (I)
are of use in the treatment of schizophrenia including
the subtypes Paranoid Type (295.30), Disorganised Type
(295.10), Catatonic Type (295.20), Undifferentiated
Type (295.90) and Residual Type (295.60);
Schizophreniform Disorder (295.40); Schizoaffective
Disorder (295.70) including the subtypes Bipolar Type
and Depressive Type; Delusional Disorder (297.1)
including the subtypes Erotomanic Type, Grandiose
Type, Jealous Type, Persecutory Type, Somatic Type,
Mixed Type and Unspecified Type; Brief Psychotic
Disorder (298.8); Shared Psychotic Disorder (297.3);
Psychotic Disorder Due to a General Medical Condition
including the subtypes With Delusions and With
Hallucinations; Substance-Induced Psychotic Disorder
including the subtypes With Delusions (293.81) and
With Hallucinations (293.82); and Psychotic Disorder
Not Otherwise Specified (298.9). The compounds of
formula (I) are also of use in the treatment of mood
disorders including Major Depressive Episode, Manic
Episode, Mixed Episode and Hypomanic Episode;
Depressive Disorders including Major Depressive
Disorder, Dysthymic Disorder (300.4), Depressive
Disorder Not Otherwise Specified (31 1); Bipolar
Disorders including Bipolar I Disorder, Bipolar Il
Disorder (Recurrent Major Depressive Episodes with
Hypomanic Episodes) (296.89), Cyclothymic Disorder
(301 .13) and Bipolar Disorder Not Otherwise Specified
(296.80); Other Mood Disorders including Mood Disorder
Due to a General Medical Condition (293.83) which
includes the subtypes With Depressive Features, With
Major Depressive-like Episode, With Manic Features and
With Mixed Features), Substance-Induced Mood Disorder
(including the subtypes With Depressive Features, With
Manic Features and With Mixed Features) and Mood
Disorder Not Otherwise Specified (296.90). The
compounds of formula (I) are also of use in the
treatment of anxiety disorders including Panic Attack,
Agoraphobia, Panic Disorder, Agoraphobia Without
History of Panic Disorder (300.22), Specific Phobia
(300.29) including the subtypes Animal Type, Natural
Environment Type, Blood-lnjection-lnjury Type,
Situational Type and Other Type), Social Phobia
(300.23), Obsessive-Compulsive Disorder (300.3),
Posttraumatic Stress Disorder (309.81), Acute Stress
Disorder (308.3), Generalized Anxiety Disorder
(300.02),Anxiety Disorder Due to a General Medical
Condition (293.84), Substance-Induced Anxiety Disorder
and Anxiety Disorder Not Otherwise Specified (300.00).
The compounds of formula (I) are also of use in the
treatment of substance-related disorders including
Substance Use Disorders such as Substance Dependence
and Substance Abuse; Substance-Induced Disorders such
as Substance Intoxication, Substance Withdrawal,
Substance-Induced Delirium, Substance-Induced
Persisting Dementia, Substance-Induced Persisting
Amnestic Disorder, Substance-Induced Psychotic
Disorder, Substance-Induced Mood Disorder,
Substance-Induced Anxiety Disorder, Substance-Induced
Sexual Dysfunction, Substance-Induced Sleep Disorder
and Hallucinogen Persisting Perception Disorder
(Flashbacks); Alcohol-Related Disorders such as
Alcohol Dependence (303.90), Alcohol Abuse (305.00),
Alcohol Intoxication 



(303.00), Alcohol Withdrawal (291.81), Alcohol
Intoxication Delirium, Alcohol Withdrawal Delirium,
Alcohol-Induced Persisting Dementia, Alcohol-Induced
Persisting Amnestic Disorder, Alcohol-Induced
Psychotic Disorder, Alcohol-Induced Mood Disorder,
Alcohol- Induced Anxiety Disorder, Alcohol-Induced
Sexual Dysfunction, Alcohol-Induced Sleep Disorder and
Alcohol-Related Disorder Not Otherwise Specified (291
.9); Amphetamine (or Amphetamine-I_ike)-Related
Disorders such as Amphetamine Dependence (304.40),
Amphetamine Abuse (305.70), Amphetamine Intoxication
(292.89), Amphetamine Withdrawal (292.0), Amphetamine
Intoxication Delirium, Amphetamine Induced Psychotic
Disorder, Amphetamine-Induced Mood Disorder,
Amphetamine-Induced Anxiety Disorder,
Amphetamine-Induced Sexual Dysfunction,
Amphetamine-Induced Sleep Disorder and
Amphetamine-Related Disorder Not Otherwise Specified
(292.9); Caffeine Related Disorders such as Caffeine
Intoxication (305.90), Caffeine-Induced Anxiety
Disorder, Caffeine-Induced Sleep Disorder and
Caffeine-Related Disorder Not Otherwise Specified
(292.9); Cannabis-Related Disorders such as Cannabis
Dependence (304.30), Cannabis Abuse (305.20), Cannabis
Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-lnduced Psychotic Disorder, Cannabis-lnduced
Anxiety Disorder and Cannabis- Related Disorder Not
Otherwise Specified (292.9); Cocaine-Related Disorders
such as Cocaine Dependence (304.20), Cocaine Abuse
(305.60), Cocaine Intoxication (292.89), Cocaine
Withdrawal (292.0), Cocaine Intoxication Delirium,
Cocaine-Induced Psychotic Disorder, Cocaine-Induced
Mood Disorder, Cocaine-Induced Anxiety Disorder,
Cocaine- Induced Sexual Dysfunction, Cocaine-Induced
Sleep Disorder and Cocaine-Related Disorder Not
Otherwise Specified (292.9); Hallucinogen-Related
Disorders such as Hallucinogen Dependence (304.50),
Hallucinogen Abuse (305.30), Hallucinogen Intoxication
(292.89), Hallucinogen Persisting Perception Disorder
(Flashbacks) (292.89),Hallucinogen Intoxication
Delirium, Hallucinogen-Induced Psychotic Disorder,
Hallucinogen-Induced Mood Disorder,
Hallucinogen-Induced Anxiety Disorder and
Hallucinogen-Related Disorder Not Otherwise Specified
(292.9); Inhalant-Related Disorders such as Inhalant
Dependence (304.60), Inhalant Abuse (305.90), Inhalant
Intoxication (292.89), Inhalant Intoxication Delirium,
Inhalant-Induced Persisting Dementia, Inhalant-Induced
Psychotic Disorder, Inhalant-Induced Mood Disorder,
Inhalant-Induced Anxiety Disorder and Inhalant-Related
Disorder Not Otherwise Specified (292.9);
Nicotine-Related Disorders such as Nicotine Dependence
(305.1), Nicotine Withdrawal (292.0) and
Nicotine-Related Disorder Not Otherwise Specified
(292.9); Opioid-Related Disorders such as Opioid
Dependence (304.00), Opioid Abuse (305.50), Opioid
Intoxication (292.89), Opioid Withdrawal (292.0),
Opioid Intoxication Delirium, Opioid-lnduced Psychotic
Disorder, Opioid-lnduced Mood Disorder, Opioid-lnduced
Sexual Dysfunction, Opioid-lnduced Sleep Disorder and
Opioid-Related Disorder Not Otherwise Specified
(292.9); Phencyclidine (or Phencyclidine-Like)-Related
Disorders such as Phencyclidine Dependence (304.60),
Phencyclidine Abuse (305.90), Phencyclidine
Intoxication (292.89), Phencyclidine Intoxication
Delirium, Phencyclidinelnduced Psychotic Disorder,
Phencyclidine-lnduced Mood Disorder,
Phencyclidinelnduced Anxiety Disorder and
Phencyclidine-Related Disorder Not Otherwise Specified
(292.9); Sedative-, Hypnotic-, or Anxiolytic-Related
Disorders such as Sedative, Hypnotic, or Anxiolytic
Dependence (304.10), Sedative, Hypnotic, or Anxiolytic
Abuse (305.40), Sedative, Hypnotic, or Anxiolytic
Intoxication (292.89), Sedative, Hypnotic, or
Anxiolytic Withdrawal (292.0), Sedative, Hypnotic, or
Anxiolytic Intoxication Delirium, Sedative, Hypnotic,
or Anxiolytic Withdrawal Delirium, Sedative-,
Hypnotic-, or Anxiolytic-Persisting Dementia,
Sedative-, Hypnotic-, or Anxiolytic- Persisting
Amnestic Disorder, Sedative-, Hypnotic-, or
Anxiolytic-lnduced Psychotic Disorder, Sedative-,
Hypnotic-, or Anxiolyticlnduced Mood Disorder,
Sedative-, Hypnotic-, or Anxiolytic-lnduced Anxiety
Disorder Sedative-, Hypnotic-, or Anxiolytic-lnduced
Sexual Dysfunction, Sedative-, Hypnotic-, or 



Anxiolytic-lnduced Sleep Disorder and Sedative-,
Hypnotic-, or Anxiolytic-Related Disorder Not
Otherwise Specified (292.9); Polysubstance-Related
Disorder such as Polysubstance Dependence (304.80);
and Other (or Unknown) Substance-Related Disorders
such as Anabolic Steroids, Nitrate Inhalants and
Nitrous Oxide. The compounds of formula (I) are also
of use in the treatment of sleep disorders including
primary sleep disorders such as Dyssomnias such as
Primary Insomnia (307.42), Primary Hypersomnia
(307.44), Narcolepsy (347), Breathing-Related Sleep
Disorders (780.59), Circadian Rhythm Sleep Disorder
(307.45) and Dyssomnia Not Otherwise
Specified(307.47); primary sleep disorders such as
Parasomnias such as Nightmare Disorder (307.47), Sleep
Terror Disorder (307.46), Sleepwalking Disorder
(307.46) and Parasomnia Not Otherwise Specified
(307.47); Sleep Disorders Related to Another Mental
Disorder such as Insomnia Related to Another Mental
Disorder (307.42) and Hypersomnia Related to Another
Mental Disorder (307.44); Sleep Disorder Due to a
General Medical Condition; and Substance-Induced Sleep
Disorder including the subtypes Insomnia Type,
Hypersomnia Type, Parasomnia Type and Mixed Type. The
compounds of formula (I) are also of use in the
treatment of eating disorders such as Anorexia Nervosa
(307.1) including the subtypes Restricting Type and
Binge- Eating/Purging Type; Bulimia Nervosa (307.51)
including the subtypes Purging Type and Nonpurging
Type; Obesity; Compulsive Eating Disorder; and Eating
Disorder Not Otherwise Specified (307.50). The
compounds of formula (I) are also of use in the
treatment of Autistic Disorder (299.00);
Attention-Deficit /Hyperactivity Disorder including
the subtypes Attention-Deficit /Hyperactivity Disorder
Combined Type (314.01), Attention-Deficit
/Hyperactivity Disorder Predominantly Inattentive Type
(314.00), Attention-Deficit /Hyperactivity Disorder
Hyperactive-Impulse Type (314.01) and
Attention-Deficit /Hyperactivity Disorder Not
Otherwise Specified (314.9); Hyperkinetic Disorder;
Disruptive Behaviour Disorders such as Conduct
Disorder including the subtypes childhood-onset type
(321.81), Adolescent- Onset Type (312.82) and
Unspecified Onset (312.89), Oppositional Defiant
Disorder (313.81) and Disruptive Behaviour Disorder
Not Otherwise Specified; and Tic Disorders such as
Tourette's Disorder (307.23). The compounds of formula
(I) are also of use in the treatment of Personality
Disorders including the subtypes Paranoid Personality
Disorder (301.0), Schizoid Personality Disorder (301
.20), Schizotypal Personality Disorder (301 ,22),
Antisocial Personality Disorder (301.7), Borderline
Personality Disorder (301 ,83), Histrionic Personality
Disorder (301 .50), Narcissistic Personality Disorder
(301 ,81 ), Avoidant Personality Disorder (301.82),
Dependent Personality Disorder (301.6),
Obsessive-Compulsive Personality Disorder (301 .4) and
Personality Disorder Not Otherwise Specified (301 .9).
The compounds of Formula (I) are also of use in the
enhancement of cognition including the treatment of
cognition impairment in other diseases such as
schizophrenia, bipolar disorder, depression, other
psychiatric disorders and psychotic conditions
associated withcognitive impairment. Within the
context of the present invention, the term cognitive
impairment includes for example the treatment of
impairment of cognitive functions including attention,
orientation, learning disorders, memory (i.e. memory
disorders, amnesia, amnesic disorders, transient
global amnesia syndrome and age-associated memory
impairment) and language function; cognitive
impairment as a result of stroke, Alzheimer's disease,
Huntington's disease, Pick disease, Aids-related
dementia or other dementia states such as Multiinfarct
dementia, alcoholic dementia, hypotiroidism-related
dementia, and dementia associated to other
degenerative disorders such as cerebellar atrophy and
amyotropic lateral sclerosis; other acute or sub-acute
conditions that may cause cognitive decline such as
delirium or depression (pseudodementia states) trauma,
head trauma, age related cognitive decline, stroke,
neurodegeneration, drug-induced states, neurotoxic
agents, mild cognitive impairment, age related
cognitive impairment, 



autism related cognitive impairment, Down's syndrome,
cognitive deficit related to psychosis, and
post-electroconvulsive treatment related cognitive
disorders; and dyskinetic disorders such as
Parkinson's disease, neuroleptic-induced parkinsonism,
and tardive dyskinesias. The compounds of formula (I)
are also of use in the treatment of sexual
dysfunctions including Sexual Desire Disorders such as
Hypoactive Sexual Desire Disorder (302.71 ), and
Sexual Aversion Disorder (302.79); sexual arousal
disorders such as Female Sexual Arousal Disorder
(302.72) and Male Erectile Disorder (302.72); orgasmic
disorders such as Female Orgasmic Disorder (302.73),
Male Orgasmic Disorder (302.74) and Premature
Ejaculation (302.75); sexual pain disorder such as
Dyspareunia (302.76) and Vaginismus (306.51); Sexual
Dysfunction Not Otherwise Specified (302.70);
paraphilias such as Exhibitionism (302.4), Fetishism
(302.81), Frotteurism (302.89), Pedophilia (302.2),
Sexual Masochism (302.83), Sexual Sadism (302.84),
Transvestic Fetishism (302.3), Voyeurism (302.82) and
Paraphilia Not Otherwise Specified (302.9); gender
identity disorders such as Gender Identity Disorder in
Children (302.6) and Gender Identity Disorder in
Adolescents or Adults (302.85); and Sexual Disorder
Not Otherwise Specified (302.9). The invention also
provides a compound of formula (I) as hereinbefore
described or a pharmaceutically acceptable salt or
solvate thereof for use in the treatment of
schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating
disorders, autistic disorder,
attention-deficit/hyperactivity disorder, disruptive
behaviour disorder, tic disorders, personality
disorders, cognition impairment inother diseases,
sexual dysfunction, Parkinson's disease, dyskinetic
disorders, depression, bipolar disorder, cognitive
impairment, obesity, emesis, movement disorders,
obsessivecompulsive disorders, amnesia, aggression,
vertigo, dementia and circadian rhythm disorders. The
invention also provides a compound of formula (I) as
hereinbefore described or a pharmaceutically
acceptable salt or solvate thereof for use in the
treatment of psychotic disorders, substance abuse,
cognitive impairment, obesity, and gastric motility
disorders. In another aspect of the invention, there
is provided a method of treating a mammal, including a
human, suffering from or susceptible to a disorder
mediated by GIyTI , which comprises administering an
effective amount of a compound of formula (I) as
hereinbefore defined or a salt or solvate thereof. The
invention also provides a method of treating
schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating
disorders, autistic disorder,
attention-deficit/hyperactivity disorder, disruptive
behaviour disorder, tic disorders, personality
disorders, cognition impairment in other diseases,
sexual dysfunction, Parkinson's disease, dyskinetic
disorders, depression, bipolar disorder, cognitive
impairment, obesity, emesis, movement disorders,
obsessive-compulsive disorders, amnesia, aggression,
vertigo, dementia and circadian rhythm disorders which
comprises administering to a mammal in need thereof an
effective amount of a compound of formula (I) as
hereinbefore described or a pharmaceutically
acceptable salt or solvate thereof. The invention also
provides a method of treating psychotic disorders,
substance abuse, cognitive impairment, obesity and
gastric motility disorders which comprises
administering to a mammal in need thereof an effective
amount of a compound of formula (I) as hereinbefore
described or a pharmaceutically acceptable salt or
solvate thereof. The compounds of formula (I) are also
of use as anticonvulsants. The compounds of formula
(I) are thus useful in the treatment of convulsions in
mammals, and particularly epilepsy in humans.
"Epilepsy" is intended to include the following
seizures: simple partial seizures, complex partial
seizures, secondary generalised seizures, generalised
seizures including absence seizures, myoclonic
seizures, clonic seizures, tonic seizures, tonic 



clonic seizures and atonic seizures. The invention
also provides a method of treating convulsions, which
comprises administering to a mammal in need thereof an
effectiveamount of a compound of formula (I) as
hereinbefore described or a pharmaceutically
acceptable salt or solvate thereof. Treatment of
epilepsy may be carried out by the administration of a
non-toxic anticonvulsant effective amount of a
compound of the formula (III) or a pharmaceutically
acceptable salt, or a composition as hereinbefore
defined. The compounds of formula (I) also find use in
the treatment of neuropathic pain, for example in
diabetic neuropathy, sciatica, non-specific lower back
pain, multiple sclerosis pain, fibromyalgia,
HIV-related neuropathy, neuralgia such as
post-herpetic neuralgia and trigeminal neuralgia and
pain resulting from physical trauma, amputation,
cancer, toxins or chronic inflammatory conditions. In
another aspect of the invention, there is provided use
of a compound of formula (I) as hereinbefore defined
or a salt or solvate thereof in the preparation of a
medicament for the treatment of a disorder mediated by
GIyTI . Preferably, the disorder mediated by GIyTI to
be treated by the use or method as hereinbefore
described is a psychosis, including schizophrenia,
dementia and attention deficit disorders, particularly
schizophrenia. The invention also provides the use of
a compound of formula (I) as hereinbefore described or
a pharmaceutically acceptable salt or solvate thereof
in the manufacture of a medicament for the treatment
of schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating
disorders, autistic disorder, attentiondeficit/
hyperactivity disorder, disruptive behaviour disorder,
tic disorders, personality disorders, cognition
impairment in other diseases, sexual dysfunction,
Parkinson's disease, dyskinetic disorders, depression,
bipolar disorder, cognitive impairment, obesity,
emesis, movement disorders, obsessive-compulsive
disorders, amnesia, aggression, vertigo, dementia and
circadian rhythm disorders. The invention also
provides the use of a compound of formula (I) as
hereinbefore described or a pharmaceutically
acceptable salt or solvate thereof in the manufacture
of a medicament for the treatment of psychotic
disorders, substance abuse, cognitive impairment,
obesity and gastric motility disorders.As used herein,
the term "effective amount" means that amount of a
drug or pharmaceutical agent that will elicit the
biological or medical response of a tissue, system,
animal or human that is being sought, for instance, by
a researcher or clinician. Compounds for use according
to the invention may be administered as the raw
material but the active ingredients are preferably
provided in the form of pharmaceutical compositions.
Accordingly, in a further aspect of the invention,
there is provided a pharmaceutical composition
comprising a compound of formula (I) as hereinbefore
described or a salt or solvate thereof, and at least
one pharmaceutically acceptable carrier, diluent or
excipient. These pharmaceutical compositions may be
used in the treatment of clinical conditions for which
a GIyTI inhibitor is indicated such as, for example,
schizophrenia. The carrier must be pharmaceutically
acceptable to the recipient and must be compatible
with, i.e. not have a deleterious effect upon, the
other ingredients in the composition. The carrier may
be a solid or a liquid and is preferably formulated
with at least one compound of formula (I) or a salt or
solvate thereof as a unit dose formulation. If
desired, other physiologically active ingredients may
also be incorporated in the pharmaceutical
compositions of the invention. It will be appreciated
by those skilled in the art that the compounds
according to the invention may advantageously be used
in conjunction with one or more other therapeutic
agents, for instance, different antidepressant agents
such as 5HT3 antagonists, serotonin agonists, NK-1
antagonists, selective serotonin reuptake inhibitors
(SSRI), noradrenaline re-uptake inhibitors (SNRI),
tricyclic antidepressants, dopaminergic
antidepressants, H3 



antagonists, 5HT1A antagonists, 5HT1B antagonists,
5HT1D antagonists, D1 agonists, M 1 agonists and/or
anticonvulsant agents, as well as atypical
antipsychotic drugs and cognitive enhancers. Suitable
5HT3 antagonists which may be used in combination of
the compounds of the inventions include for example
ondansetron, granisetron, metoclopramide. Suitable
serotonin agonists which may be used in combination
with the compounds of the invention include
sumatriptan, rauwolscine, yohimbine,
metoclopramide.Suitable SSRIs which may be used in
combination with the compounds of the invention
include fluoxetine, citalopram, femoxetine,
fluvoxamine, paroxetine, indalpine, sertraline,
zimeldine. Suitable SNRIs which may be used in
combination with the compounds of the invention
include venlafaxine and reboxetine. Suitable tricyclic
antidepressants which may be used in combination with
a compound of the invention include imipramine,
amitriptiline, chlomipramine and nortriptiline.
Suitable dopaminergic antidepressants which may be
used in combination with a compound of the invention
include bupropion and amineptine. Suitable
anticonvulsant agents which may be used in combination
of the compounds of the invention include for example
divalproex, carbamazepine and diazepam. Suitable
atypical antipsychotic drugs which which may be used
in combination of the compounds of the invention
include for example risperidone, olanzapine,
ziprasidone, aripiprazole and clozapine. It will be
appreciated that the compounds of the combination or
composition may be administered simultaneously (either
in the same or different pharmaceutical formulations),
separately or sequentially. The compounds of formula
(I) and their pharmaceutically acceptable salts and
solvates thereof are also suitable for combination
with other typical and atypical antipsychotics to
provide improved treatment of psychotic disorders.
Particular advantages associated with the
combinations, uses and methods of treatment of
compounds of formula (I) and their pharmaceutically
acceptable salts and solvates thereof include
equivalent or improved efficacy at doses of
administration which are lower than those commonly
used for the individual components. Improved
treatments of positive symptoms and/or negative
symptoms and/or cognitive symptoms of the psychotic
disorder may also be observed. The combinations, uses
and methods of treatment of the invention may also
provide advantages in treatment of patients who fail
to respond adequately or who are resistant to
treatment with certain neuroleptic agents.The
combination therapies of the invention are preferably
administered adjunctively. By adjunctive
administration is meant the coterminous or overlapping
administration of each of the components in the form
of separate pharmaceutical compositions or devices.
This regime of therapeutic administration of two or
more therapeutic agents is referred to generally by
those skilled in the art and herein as adjunctive
therapeutic administration; it is also known as add-on
therapeutic administration. Any and all treatment
regimes in which a patient receives separate but
coterminous or overlapping therapeutic administration
of the compounds of formula (I) or a pharmaceutically
acceptable salt or solvate thereof and at least one
neuroleptic agent are within the scope of the current
invention. In one embodiment of adjunctive therapeutic
administration as described herein, a patient is
typically stabilised on a therapeutic administration
of one or more of the components for a period of time
and then receives administration of another component.
Within the scope of this invention, it is preferred
that the compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof is
administered as adjunctive therapeutic treatment to
patients who are receiving administration of at least
one neuroleptic agent, but the scope of the invention
also includes the adjunctive therapeutic
administration of at least one neuroleptic agent to
patients who are receiving 



administration of compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof.
The combination therapies of the invention may also be
administered simultaneously. By simultaneous
administration is meant a treatment regime wherein the
individual components are administered together,
either in the form of a single pharmaceutical
composition or device comprising or containing both
components, or as separate compositions or devices,
each comprising one of the components, administered
simultaneously. Such combinations of the separate
individual components for simultaneous combination may
be provided in the form of a kit-of-parts. In a
further aspect therefore, the invention provides a
method of treatment of a psychotic disorder by
adjunctive therapeutic administration of compounds of
formula (I) or a pharmaceutically acceptable salt or
solvate thereof to a patient receiving therapeutic
administration of at least one neuroleptic agent. In a
further aspect, the invention provides the use of
compounds of formula (I) or a pharmaceutically
acceptable salt or solvate thereof in the manufacture
of a medicament for adjunctive therapeutic
administration for the treatment of a psychotic
disorder in a patient receiving therapeutic
administration of at least one neuroleptic agent. The
invention further providescompounds of formula (I) or
a pharmaceutically acceptable salt or solvate thereof
for use for adjunctive therapeutic administration for
the treatment of a psychotic disorder in a patient
receiving therapeutic administration of at least one
neuroleptic agent. In a further aspect, the invention
provides a method of treatment of a psychotic disorder
by adjunctive therapeutic administration of at least
one neuroleptic agent to a patient receiving
therapeutic administration of compounds of formula (I)
or a pharmaceutically acceptable salt or solvate
thereof. In a further aspect, the invention provides
the use of at least one neuroleptic agent in the
manufacture of a medicament for adjunctive therapeutic
administration for the treatment of a psychotic
disorder in a patient receiving therapeutic
administration of compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof.
The invention further provides at least one
neuroleptic agent for adjunctive therapeutic
administration for the treatment of a psychotic
disorder in a patient receiving therapeutic
administration of compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof.
In a further aspect, the invention provides a method
of treatment of a psychotic disorder by simultaneous
therapeutic administration of compounds of formula (I)
or a pharmaceutically acceptable salt or solvate
thereof in combination with at least one neuroleptic
agent. The invention further provides the use of a
combination of compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof
and at least one neuroleptic agent in the manufacture
of a medicament for simultaneous therapeutic
administration in the treatment of a psychotic
disorder. The invention further provides the use of
compounds of formula (I) or a pharmaceutically
acceptable salt thereof in the manufacture of a
medicament for simultaneous therapeutic administration
with at least one neuroleptic agent in the treatment
of a psychotic disorder. The invention further
provides compounds of formula (I) or a
pharmaceutically acceptable salt thereof for use for
simultaneous therapeutic administration with at least
one neuroleptic agent in the treatment of a psychotic
disorder. The invention further provides the use of at
least one neuroleptic agent in the manufacture of a
medicament for simultaneous therapeutic administration
with compounds of formula (I) or a pharmaceutically
acceptable salt thereof in the treatment of a
psychotic disorder. In further aspects, the invention
provides a method of treatment of a psychotic disorder
by simultaneous therapeutic administration of a
pharmaceutical composition comprising compounds of
formula (I) or a pharmaceutically acceptable salt or
solvate thereof and atleast one mood stabilising or
antimanic agent, a pharmaceutical composition
comprising compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof
and at 



least one mood stabilising or antimanic agent, the use
of a pharmaceutical composition comprising compounds
of formula (I) or a pharmaceutically acceptable salt
or solvate thereof and at least one mood stabilising
or antimanic agent in the manufacture of a medicament
for the treatment of a psychotic disorder, and a
pharmaceutical composition comprising compounds of
formula (I) or a pharmaceutically acceptable salt or
solvate thereof and at least one mood stabilising or
antimanic agent for use in the treatment of a
psychotic disorder. In a further aspect, the invention
provides a kit-of-parts for use in the treatment of a
psychotic disorder comprising a first dosage form
comprising compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof
and one or more further dosage forms each comprising a
neuroleptic agent for simultaneous therapeutic
administration. Within the context of the present
invention, the term psychiatric disorder includes
those disorders mentioned above, such as
schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating
disorders, autistic disorder, attentiondeficit/
hyperactivity disorder, disruptive behaviour disorder,
tic disorders, personality disorders, cognition
impairment in other diseases, sexual dysfunction,
dyskinetic disorders, depression, bipolar disorder,
cognitive impairment and obsessive-compulsive
disorders and all the various forms of the disorders
as mentioned herein which are contemplated as part of
the present invention. Examples of
neuroleptic/antipsychotic drugs that are useful in the
present invention include, but are not limited to:
butyrophenones, such as haloperidol, pimozide, and
droperidol; phenothiazines, such as chlorpromazine,
thioridazine, mesoridazine, trifluoperazine,
perphenazine, fluphenazine, thiflupromazine,
prochlorperazine, and acetophenazine; thioxanthenes,
such as thiothixene and chlorprothixene ;
thienobenzodiazepines; dibenzodiazepines;
benzisoxazoles; dibenzothiazepines; imidazolidinones ;
benzisothiazolyl-piperazines; triazine such as
lamotrigine; dibenzoxazepines, such as loxapine;
dihydroindolones, such as molindone; aripiprazole; and
derivatives thereof that have antipsychotic activity.
Examples of neuroleptic drugs that are preferred for
use in the present invention are shown in Table
A.Table A Neuroleptic drugsAMIDE DERIVATIVES This
invention relates to amide derivatives, or
pharmaceutically-acceptable salts thereof which are
useful as inhibitors of cytokine mediated disease. The
invention also relates to processes for the
manufacture of said amide derivatives, to
pharmaceutical compositions containing said amide
derivatives and to their use in therapeutic methods,
for example by virtue of inhibition of cytokine
mediated disease. The amide derivatives disclosed in
the present invention are inhibitors of the production
of cytokines such as Tumour Necrosis Factor
(hereinafter TNF), for example TNFa, and various
members of the interleukin (hereinafter IL) family,
for example IL-I, IL-6 and IL-8. Accordingly the amide
derivatives of the invention will be useful in the
treatment of diseases or medical conditions in which
excessive production of cytokines occurs, for example
excessive production of TNFa or IL-I. It is known that
cytokines are produced by a wide variety of cells such
as monocytes and macrophages and that they give rise
to a variety of physiological effects which are
believed to be important in disease or medical
conditions such as inflammation and inimunoregulation.
For example, TNFaand IL-I have been implicated in the
cell signalling cascade which is believed to
contribute to the pathology of disease states such as
inflammatory and allergic diseases and cytokineinduced
toxicity. It is also known that, in certain cellular
systems, TNFaproduction precedes and mediates the
production of other cytokines such as IL-I . Abnormal
levels of cytokines have also been implicated in, for
example, the 



production of physiologically-active eicosanoids such
as the prostaglandins and leukotrienes, the
stimulation of the release of proteolytic enzymes such
as collagenase, the activation of the immune system,
for example by stimulation of T-helper cells, the
activation of osteoclast activity leading to the
resorption of calcium, the stimulation of the release
of proteoglycans from, for example, cartilage, the
stimulation of cell proliferation and to angiogenesis.
Cytokines are also believed to be implicated in the
production and development of disease states such as
inflammatory and allergic diseases, for example
inflammation of the joints (especially rheumatoid
arthritis, osteoarthritis and gout), inflammation of
the gastrointestinal tract (especially inflammatory
bowel disease, ulcerative colitis, Crohn's disease and
gastritis), skin disease (especially psoriasis, eczema
and dermatitis) andrespiratory disease (especially
asthma, bronchitis, allergic rhinitis, chronic
obstructive pulmonary disease and adult respiratory
distress syndrome), and in the production and
development of various cardiovascular and
cerebrovascular disorders such as congestive heart
failure, acute heart failure, myocardial infarction,
the formation of atherosclerotic plaques,
hypertension, platelet aggregation, angina, stroke,
reperfusion injury, vascular injury including
restenosis and peripheral vascular disease, and, for
example, various disorders of bone metabolism such as
osteoporosis (including senile and postmenopausal
osteoporosis), Paget's disease, bone metastases,
hypercalcaemia, hyperparathyroidism, osteosclerosis,
osteoperosis and periodontitis, and the abnormal
changes in bone metabolism which may accompany
rheumatoid arthritis and osteoarthritis. Excessive
cytokine production has also been implicated in
mediating certain complications of bacterial, fungal
and/or viral infections such as endotoxic shock,
septic shock and toxic shock syndrome and in mediating
certain complications of CNS surgery or injury such as
neurotrauma and ischaemic stroke. Excessive cytokine
production has also been implicated in mediating or
exacerbating the development of diseases involving
cartilage or muscle resorption, pulmonary fibrosis,
cirrhosis, renal fibrosis, the cachexia found in
certain chronic diseases such as malignant disease and
acquired immune deficiency syndrome (AIDS), chronic
obstructive pulmonary disease, tumour invasiveness and
tumour metastasis and multiple sclerosis. Excessive
cytokine production has also been implicated in pain.
Evidence of the central role played by TNFain the cell
signalling cascade which gives rise to rheumatoid
arthritis is provided by the efficacy in clinical
studies of antibodies of TNFa(The Lancet , 1994, 344,
1125 and British Journal of Rheumatology , 1995, 34,
334). Thus cytokines such as TNFaand IL-I are believed
to be important mediators of a considerable range of
diseases and medical conditions. Accordingly it is
expected that inhibition of the production of and/or
effects of these cytokines will be of benefit in the
prophylaxis, control or treatment of such diseases and
medical conditions. Without wishing to imply that the
amide derivatives disclosed in the present invention
possesses pharmacological activity only by virtue of
an effect on a single biological process, it is
believed that the amide derivatives inhibit the
effects of cytokines by virtue of inhibition of the
enzyme p38 kinase. p38 kinase, otherwise known as
cytokinesuppressive binding protein (hereinafter CSBP)
and reactivating kinase (hereinafter RK), is a member
of the mitogen-activated protein (hereinafter MAP)
kinase family of enzymes which is known to be
activated by physiological stress such as that induced
by ionising radiation, cytotoxic agents, and toxins,
for example endotoxins such as bacterial
lipopolysaccharide, and by a variety of agents such as
the cytokines, for example TNFa and IL-I . It is known
that p38 kinase phosphorylates certain intracellular
proteins which are involved in the cascade of
enzymatic steps which leads to the biosynthesis and
excretion of cytokines such as TNFaand IL-I . Known
inhibitors of p38 kinase have been reviewed by G. J .
Hanson in Expert Opinions on Therapeutic Patents ,
1997, 7, 729-733. 



p38 kinase is known to exist in isoforms identified as
p38a and p38b. The compounds disclosed in the present
invention are inhibitors of the production of
cytokines such as TNF, in particular of TNFa, and
various interleukins, in particular IL- 1. It is known
from the International Patent Application WO 00/55153,
that certain quinazolinone-benzamide derivatives are
inhibitors of the production of cytokines such as TNF,
and various interleukins. There is a need to find
further compounds that possess potent cytokine
inhibitory activity and have desirable pharmacological
activity profiles. According to the present invention
there is provided a compound of the Formula I R 5
wherein m is 0, 1 or 2; R1 is halogeno, hydroxy,
cyano, trifluoromethyl, trifluoromethoxy, (l-6C)alkyl,
(l-6C)alkoxy, (2-6C)alkenyl, (2-6C)alkynyl,
(2-6C)alkanoyl, (l-6C)alkylthio, (l-6C)alkylsulphinyl,
(l- C)alkylsulphonyl, hydroxy-(2-6C)alkoxy,
amino-(2-6C)alkoxy,
cyano-(2-6C)alkoxy,(l-6C)alkylamino-(2-6C)alkoxy J
di-[(l-6C)alkyl]amino- (2-6C)alkoxy,
(l-6C)alkoxy-(2-6C)alkoxy, carbamoyl-(l-6C)alkoxy,
N-(l-6C)alkylcarbamoyl-(l-6C)alkoxy,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl,di[(l
-6C)alkyl]amino-(l -6C)alkyl, carbamoyl-(l
-6C)alkyl5N-(I -6C)alkylcarbamoyl- (l-6C)alkyl,
hydtoxy-(2-6C)alkylamino, cyano-(2-6C)alkylamino,
halogeno- (2-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkoxy-(2-6C)alkylamino,
(l-6C)alkylamino-(2-6C)alkylamino,
di-[(l-6C)alkyl]amino-(2-6C)alkylamino, heteroaryl,
heteroaryl-(l-6C)alkyl, heteroaryloxy,
heteroaryl-(l-6C)alkoxy, heteroarylamino,
heterocyclyl, heterocyclyl-(l-6C)alkyl,
heterocyclyloxy, heterocyclyl-(l-6C)alkoxy and
heterocyclylamino, and wherein any aryl, heteroaryl or
heterocyclyl group in a R1 substituent may optionally
bear 1 or 2 substituents selected from hydroxy,
halogeno, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl- (l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl-
(l-6C)alkyl, N-(l-6C)alkylcarbamoyl,
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino,
(l-6C)alkylsulphonyl, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l- 6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l- 6C)alkyl,
ammo-(l-6C)allcyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]ammo-(l- 6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon or
nitrogen atom may optionally bear on each said CH2 or
CH3 group one or more substituents selected from
halogeno, hydroxy, amino, trifluoromethyl,
trifluoromethoxy, oxo, carboxy, carbamoyl, acetamido,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkoxy, (l-6C)alkoxy,
(l-6C)alkylammo, di-[(l-6C)alkyl] amino, hydroxy-
(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
halogeno-(l-6C)alkyl, (l-6C)alkoxy-(2-6C)alkoxy,
(l-6C)alkoxycarbonyl, carbamoyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(l-6C)sulphonyl, (l-6C)sulphamoyl, heteroaryl,
heteroaryl-(l-6C)alkyl, heterocyclyl and
heterocyclyloxy, and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2 oxo or
thioxo substituents; R2 is halogeno, trifluoromethyl
or (l-6C)alkyl; R3 is hydrogen, halogeno,
trifluoromethyl, cyano or (l-6C)alkyl; R4 is
(3-6C)cycloalkyl, (l-6C)alkyl, (l-6C)alkoxy or
heteroaryl, and R4 may be optionally substituted by
one or more substituents selected from halogeno,
hydroxy, amino,(l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino; and 



R5 is hydrogen, halogeno, trifluoromethyl, cyano,
(l-6C)alkyl, hydroxy-(l-6C)alkyl or ( 1-6C)alkoxy-(
1-6C)alkyl; or a pharmaceutically-acceptable salt
thereof. In this specification, the term (l-6C)alkyl
includes straight-chain and branchedchain alkyl groups
such as propyl, isopropyl and tert-butyl. References
to individual alkyl groups such as "propyl" are
specific for the straight-chain version only,
references to individual branched-chain alkyl groups
such as "isopropyl" are specific for the
branched-chain version only. In this specification,
the term (3-6C)cycloalkyl includes cyclopropyl,
cycloburyl, cyclopentyl, cyclopentenyl, and
cyclohexyl. References to individual cycloalkyl groups
such as "cyclopentyl" are specific for that 5-membered
ring only. It is to be understood that, insofar as
certain of the compounds of Formula I defined above
may exist in optically active or racemic forms by
virtue of one or more asymmetric carbon atoms, the
invention includes in its definition any such
optically active or racemic form which possesses the
property of inhibiting cytokines, in particular TNF.
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. Similarly, inhibitory properties
against TNF may be evaluated using the standard
laboratory techniques referred to hereinafter.
Suitable values for the generic radicals referred to
above include those set out below. A suitable value
for R1 when it is aryl is, for example, phenyl,
indenyl, indanyl, naphthyl, tetrahydronaphthyl or
fluorenyl, preferably phenyl. A suitable value for R1
when it is heteroaryl is, for.example, an aromatic 5-
or 6- membered monocyclic ring, a 9- or 10-membered
bicyclic ring or a 13- or 14-membered tricyclic ring
each with up to five ring heteroatoms selected from
oxygen, nitrogen and sulphur, for example furyl,
pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl,
benzofuranyl, indolyl, benzothienyl, benzoxazolyl,
benzimidazolyl, benzothiazolyl, indazolyl,
benzofurazanyl, quinolyl, isoquinolyl,quinazolinyl,
quinoxalinyl, cinnolinyl, naphthyridinyl, carbazolyl,
dibenzofuranyl, dibenzothiophenyl,
S,S-dioxodibenzothiophenyl, xanthenyl,
dibenzo-l,4-dioxinyl, phenoxathiinyl, phenoxazinyl,
dibenzothiinyl, phenothiazinyl, thianthrenyl,
benzofuropyridyl, pyridoindolyl, acridinyl or
phenanthridinyl, preferably furyl, thienyl, oxazolyl,
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, benzofuranyl, indolyl, benzothienyl,
benzoxazolyl, benzimidazolyl, benzothiazolyl,
indazolyl, benzofurazanyl, quinolyl, isoquinolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl,
carbazolyl, dibenzofuranyl, dibenzothiophenyl or
xanthenyl, more preferably furyl, thienyl, isoxazolyl,
thiazolyl, pyridyl, benzothienyl, benzofurazanyl,
quinolyl, carbazolyl, dibenzofuranyl or
dibenzothiophenyl. A suitable value for R4 when it is
heteroaryl is, for example, an aromatic 5- or 6-
membered monocyclic ring with up to three ring
heteroatoms selected from oxygen, nitrogen and
sulphur, for example furyl, pyrrolyl, thienyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimidinyl or pyrazinyl, 1,3,5-triazenyl, preferably
furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl,
pyrazolyl, thiazolyl, isothiazolyl, pyridyl,
pyridazinyl, pyrimidinyl or pyrazinyl, more preferably
isoxazolyl or pyrazolyl. A suitable value for R1 when
it is heterocyclyl is, for example, a non-aromatic
saturated or partially saturated 3- to 10-membered
monocyclic or bicyclic ring or a 5- to 7- membered
monocyclic ring each with up to five heteroatoms
selected from oxygen, nitrogen and sulphur, for
example oxiranyl, oxetanyl, azetidinyl,
tetrahydrofuranyl, 



tetrahydropyranyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, 1,1-dioxidoisothiazolidinyl,
morpholinyl, thiomorpholinyl, tetrahydro-1,4-
thiazinyl, l,l-dioxotetrahydro-l,4-thiazinyl,
piperidinyl, homopiperidinyl, piperazinyl,
homopiperazinyl, dihydropyridinyl,
tetrahydropyridinyl, dihydropyrimidinyl or
tetrahydropyrimidinyl or benzo derivatives thereof
such as 2,3-dihydrobenzofuranyl, 2,3-
dihydrobenzothienyl, indolinyl, isoindolinyl,
chromanyl and isochromanyl, preferably 3-
pyrrolin-1-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, 1,
morpholinylo, piperidin-3-yl, piperidin-4- yl,
homopiperidin-1-yl, piperazin-1-yl or
homopiperazin-1-yl. A suitable value for such a group
which bears 1 or 2 oxo or thioxo substituents is, for
example, 2-oxopyrrolidinyl, 2- thioxopyrrolidinyl,
2-oxoimidazolidinyl, 2-thioxoimidazolidinyl,
2-oxopiperidinyl, 2,5-dioxopyrrolidinyl,
2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl.A
suitable value for R4 or R1when it is
(3-6C)cycloalkyl, or for a substituent within R1 when
it is (3-6C)cycloalkyl is, for example, a saturated
monocyclic 3- to 6-membered carbon ring such as
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
preferably cyclopropyl, cyclopentyl or cyclobutyl,
more preferably cyclopropyl or cyclobutyl. A suitable
value for a substituent within R1when it is
(3-6C)cycloalkyl-(l-6C)alkyl is, for example,
cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl
, preferably cyclopropylmethyl or cyclopropylethyl,
more preferably cyclopropylmethyl. Suitable values for
various R1, R2, R3, R4 or R5 groups, or for
substituents on an R1 or R4 group, or for substituents
on an aryl, heteroaryl or heterocyclyl group within R1
group include: - for halogeno: fluoro, chloro, bromo
and iodo; for (l- C)alkyl: methyl, ethyl, propyl,
isopropyl and tert-butyl; for (2-6C)alkenyl: vinyl and
allyl; for (2-6C)alkynyl: ethynyl and 2-propynyl; for
(l-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and
butoxy; for (l-6C)alicylthio: methylthio, ethylthio
and propylthio; for (l-6C)alkylsulphinyl:
methylsulphinyl, ethylsulphinyl and propylsulphinyl;
for (l-6C)alkylsulphonyl: methylsulphonyl,
ethylsulphonyl and propylsulphonyl; for
hydroxy-(2-6C)alkoxy: 2-hydroxyethoxy,
3-hydroxypropoxy, 2-hydroxy-
1-methylethoxy,2-hydroxy-2 -propoxy and
4-hydroxybutoxy; for cyano-(l-6C)alkoxy: cyanomethoxy,
2-cyanoethoxy and 3-cyanopropoxy; for
(l-6C)alkoxy-(2-6C)alkoxy: 2-methoxyethoxy,
2-ethoxyethoxy, 3-methoxypropoxy,
2-methoxy-l-methylethoxy and 4-ethoxybutoxy; for
carbamoyl-(l-6C)alkoxy: carbamoylmethoxy and
2-carbamoylethoxy; .
forN-(l-6C)alkylcarbamoyl-(l-6C)alkoxy:
N-methylcarbamoylmethoxy, 2-(N-ethylcarbamoyl)ethoxy
and 3-(N-methylcarbamoyl)propoxy; for
(3-6C)cycloalkyl-(l -6C)alkyl (3-6C)cycloalkylmethyl
and (3-6C)cycloalkylethyl;for (l-6C)alkylamino:
methylamino, ethylamino and propylamino; for
di-[(l-6C)alkyl]amino: dimethylamino, diethylamino and
N-ethyl- N-methylamino; for (l-6C)alkoxycarbonyl:
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and
tert-butoxycarbonyl; for N-(I -6C)alkylcarbamoyl:
N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl; for N,N-di-[(l-6C)alkyl]carbamoyl:
N,N-dimethylcarbamoyl, N-ethyl-Nmethylcarbamoyl 



and N,N-diethylcarbamoyl; for (2-6C)alkanoyl: acetyl
and propionyl; for halogeno-(l-6C)alkyl: fluoromethyl,
chloromethyl, bromomethyl, difluoromethyl,
dichloromethyl, dibromomethyl, 2-fluoroethyl,
2-chloroethyl and 2-bromoethyl; for
hydroxy-(l-6C)alkyl: hydroxymethyl, 2-hydroxyethyl,
1-hydroxyethyl and 3-hydroxypropyl; for
carbamoyl-(l-6C)alkyl: carbamoylmethyl,
1-carbamoylethyl, 2- carbamoylethyl and
3-carbamoylpropyl; for
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl:
N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl,
N-propylcarbamoylmethyl, 1-(N-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoyl)ethyl, 2-(N-methylcarbamoyl)ethyl,
2-(Nethylcarbamoyl) ethyl and 3-(Nmethylcarbamoyl)
propyl; for (l-6C)alkoxy-(l-6C)alkyl: methoxymethyl,
ethoxymethyl, 1-methoxyethyl, 2-methoxyethyl,
2-ethoxyethyl and 3-methoxypropyl; for
amino-(l-6C)alkyl: aminomethyl, 2-arninoethyl,
1-aminoethyl and 3-aminopropyl; for
carboxy-(l-6C)alkyl: carboxymethyl, 1-carboxyethyl,
2-carboxyethyl, 3-carboxypropyl and 4-carboxybutyl;for
cyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethyl,
1-cyanoethyl and 3-cyanopropyl; for
(l-6C)alkylamino-(l-6C)alkyl: methylaminomethyl,
ethylaminomethyl, 1-methylaminoethyl,
2-methylaminoethyl, 5 2-ethylaminoethyl and
3-methylaminopropyl; for
di-[(l-6C)alkyl]amino-(l-6C)alkyl:
dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl. for amino-(2-6C)alkoxy:
2-aminoethoxy, 2-amino-l-methylethoxy, 10
3-aminopropoxy, 2-amino-2-methylpropoxy and
4-aminobutoxy; for (l-6C)alkylamino-(2-6C)alkoxy:
2-methylaminoethoxy, 2-methylamino-l-methylethoxy, and
3-ethylaminopropoxy, 15 for
di-[(l-6C)alkyl]amino-(2-6C)alkoxy:
2-dimethylaminoethoxy, 2-diethylaminoethoxy,
2-dimethylaminopropoxy, 2-dimethylamino-
2-methylethoxy, 3-dimetliylaminopropoxy and
4-dimethylaminobutoxy, 20
2-(N-methyl-N-isopropylamino)ethoxy, and .
2-(N-ethyl-N-isopropylamino)ethoxy; for
amino-(2-6C)alkylamino: 2-aminoethylamino,
3-aminopropylamino, 2-amino-2-methylpropylamino and
4-aminobutylamino ; 25 for halogeno-(2-6C)alkylamino:
2-fluoroethylamino, 2-chloroethylamino,
2-bromoethylamino, 3-fTuoropropylamino and
3-chloropropylamino ; for hydroxy-(2-6C)alkylamino:
2-hydroxyethylamino, 3-hydroxypropylamino,
2-hydroxy-2-methylpropylamino and 



30 4-hydroxybutylamino; for cyano-( 1-6C)alkylamino :
cyanomethylamino, 2-cyanoethylamino and
3-cyanopropylamino ;for (l-6C)alkoxy-(2-6C)alkylamino:
2-methoxyethylamino, 2-ethoxyethylamino,
3-methoxypropylamino and 3-ethoxypropylamino; for
(l-6C)alkylamino-(2-6C)alkylamino:
2-methylaminoethylamino, 2-ethylaminoethylamino,
2-propylaminoethylamino, 3-methylaminopropylamino, 3-
ethylaminopropylamino,
2-methylamino-2-methylpropylamino and
4-methylaminobutylamino; for
di-[(l-6C)alkyl]amino-(2-6C)alkylamino:
2-dimethylaminoethylamino, 10
2-(N-ethyl-N-methylamino)ethylamino,
2-diethylaminoethylamino, 2- dipropylaminoethylamino,
3-dimethylaminopropylamino, 3-diethylaminopropylamino,
15 2-dimethylamino-2-methylpropylamino and
4-dimethylaminobutylamino ; for aryl-(l-6C)alkyl: ben
yl, 2-phenylethyl, 2-phenylpropyl and 3-phenylpropyl;
for aryl-(l-6C)alkoxy: benzyloxy and 2-phenylethoxy;
20 for aryloxy: phenoxy and 2-naphthyloxy; for
arylamino: anilino; for heteroaryl-(l-6C)alkyl:
heteroarylmethyl, heteroarylethyl, 2-heteroarylethyl,
2-heteroarylpropyl and 3-heteroarylpropyl; for
heteroaryl-(l-6C)alkoxy: heteroarylmethoxy and
2-heteroarylethoxy; 25 for heterocyclyl-(l-6C)alkyl:
heterocyclylmethyl, 2-heterocyclylethyl,
2-heterocyclylpropyl and 3-heterocyclylpropyl; for
heterocyclyl-(l-6C)alkoxy: heterocyclylmethoxy and
2-heterocyclylethoxy; for (2-6C)alkanoyloxy: acetoxy
and propionyloxy: for (l-6C)alkanoylamino: formamido,
acetamido and propionamido; 30 for
(l-6C)alkoxycarbonyl-(l-6C)alkyl:
methoxycarbonylmethyl,
ethoxycarbonylmethyl,tert-butoxycarbonylmethyl,
1-methoxycarbonylethyl, 1-ethoxycarbonylethyl,
2-methoxycarbonylethyl, 2-ethoxycarbonylethyl,
3-methoxycarbonylpropyl and 3-ethoxycarbonylpropyl; A
suitable pharmaceutically-acceptable salt of a
compound of the Formula I, for example, an
apid-addition salt of a compound of the Formula I
which is sufficiently basic, for example, an
acid-addition salt with an inorganic or organic acid
such as hydrochloric, hydrobromic, sulphuric,
phosphoric, trifiuoroacetic, citric, maleic, tartaric,
fumaric, hemifumaric, succinic, hemisuccinic,
mandelic, methanesulphonic, dimethanesulphonic,
ethane- 1,2-sulphonic, benzenesulphonic, salicylic or
4-toluenesulphonic acid. Further values of m, R1, R2,
R3, R4 and R5 are as follows. Such values may be used
where appropriate with any of the definitions, claims
or embodiments defined hereinbefore or hereinafter. m
is 0, 1 or 2. m is Oor l . m is 1 or 2. m is 0 m is 1.



m is 2. R1 is halogeno, hydroxy, cyano,
trifluoromethyl, trifluoromethoxy, (l-6C)alkyl,
(l-6C)alkoxy, (2-6C)alkenyl, (2-6C)alkynyl,
(2-6C)alkanoyl, (l- bC)alkylthio,
(l-6C)alkylsulphonyl, hydroxy-(2-6C)alkoxy,
amino-(2-6C)alkoxy, cyano-(2-6C)alkoxy,
(l-6C)alkylamino-(2-6C)alkoxy,
di-[(l-6C)alkyl]amino-(2-6C)alkoxy, (l-6C)alkoxy-
(2-6C)alkoxy, di[(l-6C)alkyl]amino-(l-6C)alkyl,
carbamoyl-(l-6C)alkyl, heteroaryl- (l-6C)alkyl,
heteroaryl-(l-6C)alkoxy, heterocyclyl,
heterocyclyl-(l-6C)alkyl, heterocyclyloxy and
heterocyclyl-( 1-6C)alkoxy, and wherein any heteroaryl
or heterocyclyl group in a R1 substituent may
optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (3-6C)cycloalkyl-
(l-6C)alkyl, (3-6C)cycloalkyl-(l-6C)alkoxy,
(l-6C)alkoxy, (l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]
carbamoyl, (2-6C)alkanoyl, amino,
(l-6C)alkylsulphonyl,(l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, and wherein any of the R1
substituents defined hereinbefore which comprises a
CH2 group which is attached to 2 carbon atoms or a CH
group which is attached to a carbon or nitrogen atom
may optionally bear on each said CH2 or CH3 group one
or more substituents selected from halogeno, hydroxy,
trifluoromethyl, oxo (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-6C)cycloalkyl, (l-6C)alkoxy,
.(l-6C)alkylamino, di-[(l-6C)alkyl]amino,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
halogeno-(l-6C)alkyl, (l-6C)alkoxycarbonyl,
heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl and
heterocyclyloxy, and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2 oxo or
thioxo substituents. R1 is halogeno, hydroxy,
(l-6C)alkoxy, (2-6C)alkenyl, (2-6C)alkynyl,
(2-6C)alkanoyl, (l-6C)alkylthio, (l-6C)alkylsulphonyl,
amino-(2-6C)alkoxy, ( 1-6C)alkylamino-(2-6C)alkoxy,
di-[(l -6C)alkyl]amino-(2-6C)alkoxy,
di[(l-6C)alkyl]amino-(l-6C)alkyl,
carbamoyl-(l-6C)alkyl, heteroaryl-(l-6C)alkyl,
heterocyclyl, heterocyclyloxy
andheterocyclyl-(l-6C)alkoxy, and wherein any
heteroaryl or heterocyclyl group in a R1 substituent
may optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (3-6C)cycloalkyl-
(l-6C)alkyl, (3-6C)cycloalkyl-(l-6C)alkoxy,
(l-6C)alkoxy, (l-6C)alkoxycarbonyl- (l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
halogeno-(l- 6C)aUcyl, hydroxy-(l-6C)alkyl,
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, and
wherein any of the R1 substituents defined
hereinbefore which comprises a CH2 group which is
attached to 2 carbon atoms or a CH3 group which is
attached to a carbon or nitrogen atom may optionally
bear on each said CH2 or CH3 group one or more
substituents selected from halogeno, hydroxy,
trifluoromethyl, (l-6C)alkyl, (3-6C)cycloalkyl,
(l-6C)alkoxy, di-[(l-6C)alkyl]amino,
(l-6C)alkoxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl,
heteroaryl-(l-6C)alkyl, heterocyclyl and
heterocyclyloxy. R1 is halogeno, hydroxy,
(l-6C)alkoxy, (2-6C)alkenyl, (2-6C)alkynyl,
(2-6C)alkanoyl, (l-6C)alkylthio, (l-6C)alkylsulphonyl,
amino-(2-6C)alkoxy, (1-6C)alkylamino-(2-6C)alkoxy,
di-[(l
-6C)alkyl]amino-(2-6C)alkoxy,di[(l-6C)alkyl]amino-(l-6
C)alkyl, carbamoyl-(l-6C)alkyl,
heteroaryl-(l-6C)alkyl, heterocyclyl, heterocyclyloxy
and heterocyclyl-(l-6C)alkoxy, and wherein any
heteroaryl or heterocyclyl group in a R1 substituent
may optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (3-6C)cycloalkyl-
(l-6C)alkyl, (3-6C)cycloalkyl-(l-6C)alkoxy,
(l-6C)alkoxy, (l-6C)alkoxycarbonyl- (l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
halogeno- (l-6C)alkyl, hydroxy-(l-6C)alkyl,
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, and
wherein any of the R1 substituents defined
hereinbefore which comprises a CH2 group 



which is attached to 2 carbon atoms or a CH3 group
which is attached to a carbon or nitrogen atom may
optionally bear on each said CH or CH group one or
more substituents selected from halogeno, hydroxy,
trifluoromethyl, (l-6C)alkyl, (3-6C)cycloalkyl,
(l-6C)alkoxy, di-[(l-6C)alkyl]amino,
(l-6C)alkoxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl,
heteroaryl-(l-6C)alkyl, heterocyclyl and
heterocyclyloxy. R1 is fluoro, chloro, bromo, iodo,
hydroxy, methoxy, ethoxy, propoxy, acetyl, methylthio,
ethylthio, methylsulphonyl, ethylsulphonyl,
2-aminoethoxy, 2-amino- 1-methylethoxy,
3-aminopropoxy, 2-amino-2-methylpropoxy,
2-methylaminoethoxy, 2-methylamino-1-methylethoxy,
3-ethylaminopropoxy, 2-dimethylaminoethoxy,
2-diethylaminoethoxy, 2-dimethylaminopropoxy,
2-dimethylamino- 2-methylethoxy,
3-dimethylaminopropoxy, dimethylaminomethyl,
diethylaminomethyl, 1- dimethylaminoethyl,
2-dimethylaminoethyl, 3-dimethylaminopropyl.,
carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl,
3-carbamoylpropyl, heteroarylmethyl, heteroarylethyl,
heterocyclyl, heterocyclyloxy, heterocyclylmethoxy and
2 -heterocyclylethoxy, and wherein any heteroaryl or
heterocyclyl group in a R1 substituent may optionally
bear 1 or 2 substituents selected from hydroxy, is
fluoro, chloro, bromo, iodo, methyl, ethyl, propyl,
isopropyl, cyclobutylmethyl, cyclopropylmethyl,
cyclobutylmethoxy, cyclopropylmethoxy, acetyl,
methoxy, ethoxy, propoxy, methoxycarbonylmethyl,
ethoxycarbonylmethyl, tert-butoxycarbonylmethyl,
1-methoxycarbonylethyl, 1- ethoxycarbonylethyl,
2-methoxycarbonylethyl, 2-ethoxycarbonylethyl, 3-
methoxycarbonylpropyl, 3-ethoxycarbonylpropyl,
N-methylcarbamoyl, N-ethylcarbamoyl,
N-propylcarbamoyl, N,N-dimethylcarbamoyl,
N-ethyl-N-methylcarbamoyl, N3Ndiethylcarbamoyl,
fluoromethyl, chloromethyl, bromomethyl,
difluoromethyl,dichloromethyl, dibromomethyl,
2-fluoroethyl, 2-chloroethyl, 2-bromoethyl,
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl,
3-hydroxypropyl, methoxymethyl, ethoxymethyl,
1-methoxyethyl, 2-methoxyethyl, 2-ethoxyethyl and
3-methoxyrropyl, cyanomethyl, 2-cyanoethyl,
1-cyanoethyl, 3-cyanopropyl, and wherein any of the R1
substituents defined hereinbefore which comprises a
CH2 group which is attached to 2 carbon atoms or a CH3
group which is attached to a carbon or nitrogen atom
may optionally bear on each said CH2 or CH3 group one
or more substituents selected from fluoro, chloro,
bromo, iodo, hydroxy, trifluoromethyl, methyl, ethyl,
propyl, isopropyl, tert-butyl, cyclopropyl,
cyclobutyl, cyclopentyl, methoxy, ethoxy, propoxy,
isopropoxy, tert-butoxy, dimethylamino, diethylamino,
N-ethyl-N-methylamino, methoxymethyl, ethoxymethyl,
1-methoxyethyl, 2-methoxyethyl, 2-ethoxyethyl,
3-methoxypropyl, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, tert-butoxycarbonyl,
heteroarylmethyl, heteroarylethyl, heterocyclyl and
heterocyclyloxy. R1 is fluoro, chloro, bromo, iodo,
hydroxy, methoxy, ethoxy, propoxy, acetyl, methylthio,
ethylthio, methylsulphonyl, ethylsulphonyl,
2-ammoethoxy, 2-amino- 1-methylethoxy, 3-aminopropoxy,
2-amino-2-methylpropoxy, 2-methylaminoethoxy,
2-methylamino- 1-methylethoxy, 3-ethylaminopropoxy ,
2-dimethylaminoethoxy , 2-diethylaminoethoxy,
2-dimethylaminopropoxy, 2-dimethylamino-
2-methylethoxy, 3-dimethylaminopropoxy,
dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl., carbamoylmethyl,
1-carbamoylethyl, 2-carbamoylethyl, 3-carbamoylpropyl,
piperidinylmethyl, piperidinylethyl, homopiperidinyl,
piperazinyl, homopiperazinyl, morpholinyl,
dihydropyridinyl, tetrahydropyridinyl,
dihydropyrimidinyl or tetrahydropyrimidinyl,
piperidinyloxy, pyrrolodinyloxy, morpholinylethoxy,
pyrrolidinylethoxy, piperidinylethoxy,
azetidinylethoxy, and wherein any heteroaryl or
heterocyclyl group in a R1 substituent may optionally
bear 1 or 2 substituents selected from hydroxy, is
fluoro, chloro, bromo, iodo, methyl, ethyl, 



propyl, isopropyl, cyclobutylmethyl,
cyclopropylmethyl, cyclobutylmethoxy,
cyclopropylmethoxy, acetyl, methoxy, ethoxy, propoxy,
methoxycarbonylmethyl, ethoxycarbonylmethyl,
tert-butoxycarbonylmethyl, 1-methoxycarbonylethyl,
1-ethoxycarbonylethyl, 2-methoxycarbonylethyl,
2-ethoxycarbonylethyl, 3- methoxycarbonylpropyl,
3-ethoxycarbonylproryl, N-methylcarbamoyl,
N-ethylcarbamoyl,N-propylcarbamoyl,
N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl,
N,N-dietliylcarbamoyl, fluoromethyl, chloromethyl,
bromomethyl, difiuoromethyl, dichloromethyl,
dibromomethyl, 2-fluoroethyl, 2-chloroethyl,
2-bromoethyl, hydroxymethyl, 2-hydroxyethyl,
1-hydroxyethyl, 3-hydroxypropyl, methoxymethyl,
ethoxymethyl, 1-methoxyethyl, 2-methoxyethyl,
2-ethoxyethyl and 3-methoxypropyl, cyanomethyl,
2-cyanoethyl, 1-cyanoethyl, 3-cyanopropyl, and wherein
any of the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH group which is attached to a carbon or
nitrogen atom may optionally bear on each said CH2 or
CH group one or more substituents selected from
fluoro, chloro, bromo, iodo, hydroxy, trifiuoromethyl,
methyl, ethyl, propyl, isopropyl, tert-butyl,
cyclopropyl, cyclobutyl, cyclopentyl, methoxy, ethoxy,
propoxy, isopropoxy, tert-butoxy, dimethylamino,
diethylamino, N-ethyl-N-methylamino, methoxymethyl,
ethoxymethyl, 1-methoxyethyl, 2-methoxyethyl,
2-ethoxyethyl, 3-methoxypropyl, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl ,tert-butoxycarbonyl,
piperidinylmethyl, piperidinylethyl, homopiperidinyl,
piperazinyl, homopiperazinyl, morpholinyl,
dihydropyridinyl, tetrahydropyridinyl,
dihydropyrimidinyl, tetrahydropyrimidinyl,
piperidinyloxy andpyrrolodinyloxy. R1 is
amino-(2-6C)alkoxy, (l-6C)alkylamino-(2-6C)alkoxy,
di-[(l-6C)alkyl]amino- (2-6C)alkoxy,
amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino,
di-[(l-6C)alkyl]amino-(2-6C)alkylamino, aryl,
aryl-(l-6C)alkyl, aryl-(l-6C)alkoxy, aryloxy,
arylamino, heteroaryl, heteroaryl-(l-6C)alkyl,
heteroaryloxy, heteroaryl- (l-6C)alkoxy,
heteroarylamino, heterocyclyl,
heterocyclyl-(l-6C)alkyl, heterocyclyloxy,
heterocyclyl-(l-6C)alkoxy or heterocyclylamino, and
wherein any aryl, heteroaryl or heterocyclyl group in
a R1 substituent may optionally bear 1 or 2
substituents selected from hydroxy, halogeno,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl- (l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl-
(l-6C)alkyl, N-(l-6C)alkylcarbamoyl,
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino,
(l-6C)alkylamino, di-[(l-6C)alkyl]amino,
halogeno-(l-6C)alkyl, hydroxy- (l-6C)alkyl,
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl,
carboxy-(l-6C)alkyl, amino- (l-6C)alkyl,
(l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl,and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH2 or CH3 group
one or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (1- 6C)alkylamino and
di-[(l-6C)alkyl]amino, and wherein any heterocyclyl
group in a R1 substituent may optionally bear 1 or 2
oxo or thioxo substituents. R1 is aryl,
aryl-(l-6C)alkyl, aryl-(l-6C)alkoxy, aryloxy,
arylamino, heteroaryl, heteroaryl-(l-6C)alkyl,
heteroaryloxy, heteroaryl-(l-6C)alkoxy,
heteroarylamino, heterocyclyl,
heterocyclyl-(l-6C)alkyl, heterocyclyloxy,
heterocyclyl-(l-6C)alkoxy or heterocyclylamino, and
wherein any aryl, heteroaryl or heterocyclyl group in
a R1 substituent may optionally bear 1 or 2
substituents selected from hydroxy, halogeno,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl- (l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl-
(l-6C)alkyl, N-(l-6C)alkylcarbamoyl,
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 



amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino,
halogeno-(l-6C)alkyl, hydroxy- (l-6C)alkyl,
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl,
carboxy-(l-6C)alkyl, amino- (l-6C)alkyl,
(l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH2 or CH3 group
one or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-
bC)alkoxy, (1- 6C)alkylamino and
di-[(l-6C)alkyl]amino, and wherein any heterocyclyl
group in a R1 substituent may optionally bear 1 or 2
oxo or thioxo substituents. R1 is amino-(2-6C)alkoxy,
(l-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-
(2-6C)alkoxy, amino-(2-6C)alkylamino,
(l-6C)alkylamino-(2-6C)alkylamino or
di-[(l-6C)alkyl]amino-(2-6C)alkylamino, and wherein
any of the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH2 or CH3 group
one or more substituents selected fromhydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R1 is heterocyclyl,
heterocyclyl-(l-6C)alkyl, heterocyclyloxy,
heterocyclyl- (l-6C)alkoxy or heterocyclylamino, and
wherein any heterocyclyl group in a R1 substituent may
optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substiruents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH group which is attached to a carbon atom
may optionally bear on each said CH2 or CH3 group one
or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R1 is heterocyclyl,
heterocyclyloxy or heterocyclyl-(l-6C)alkoxy, and
wherein any heterocyclyl group in a R1 substituent may
optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl-(l
-6C)alkyl, (3-6C)cycloalkyl-(l -6C)alkoxy,
(l-6C)alkoxy, carboxy, (l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH2 or CH3 group
one or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (1- 6C)alkylamino and
di-[(l-6C)alkyl]amino. R1 is heterocyclyl or
heterocyclyloxy,and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2
substituents selected from hydroxy, halogeno,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl, 



N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH group which is attached to a carbon atom
may optionally bear on each said CH or CH group one or
more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R1 is a non-aromatic saturated
or partially saturated 3- to 10-membered monocyclic or
bicyclic ring or a 5- to 7-membered monocyclic ring
each with up to five heteroatoms selected from oxygen,
nitrogen and sulphur, and wherein any group in a R1
substituent may optionally bear 1 or 2 substituents
selected from hydroxy, halogeno, (l-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, , (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH or CH3 group
one or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R1 is heterocyclyl or
heterocyclyloxy,and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2
substituents selected from (l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkyl, (l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl and
hydroxy-(l-6C)alkyl. R1 is morpholinyl,
thiomorpholinyl, piperidinyl, piperidinyloxy,
homopiperidinyl, piperazinyl or homopiperazinyl, and
wherein any group in a R1 substituent may optionally
bear 1 or 2 substituents selected from hydroxy,
halogeno, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH2 or CH3 group
one or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (1- 6C)alkylamino and
di-[(l-6C)alkyl]amino. R1 is morpholinyl,
thiomorpholinyl, piperidinyl, piperidinyloxy,
homopiperidinyl, piperazinyl or homopiperazinyl, and
wherein any heterocyclyl group in a R1 substituent may
optionally bear 1 or 2 substituents selected from
(l-6C)alkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(l-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl-(l-6C)alkyl
and hydroxy-(l-6C)alkyl. R1 is piperidinyl,
piperidinyloxy, homopiperidinyl, piperazinyl or
homopiperazinyl, and wherein any group in a R1
substituent may optionally bear 1 or 2 substituents
selected 



from methyl, ethyl, propyl, isopropyl,
cyclopropylmethyl, tert-butoxycarbonyl,
tert-butoxycarbonylmethyl and 2-hydroxyethyl. R1 is
4-methylpiperazin-lyl. R2 is halogeno, trifluoromethyl
or (l-6C)alkyl. R2 is trifluoromethyl or (1-6C)alkyl.
R2 is trifluoromethyl or methyl. R2 is methyl.R3 is
hydrogen, halogeno, trifluoromethyl, cyano or
(l-6C)alkyl. R3 is hydrogen, halogeno or (l-6C)alkyl.
R3 is hydrogen or halogeno. R3 is hydrogen or chloro.
R3 is chloro. R3 is hydrogen. R4 is (3-6C)cycloalkyl,
(l-6C)alkoxy, (l-6C)alkyl or heteroaryl, and R4 may be
optionally substituted by one or more substituents
selected from halogeno, hydroxy, amino, (l-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy,
(l-6C)alkylamino and di-[(l-6C)alkyl]amino. R4 is
cyclopropyl, cyclobutyl, cyclopentyl, methoxy, ethoxy,
methyl, ethyl, propyl, isoxazolyl, oxazolyl, furanyl,
thiazolyl, pyrazolyl or pyridyl, and R4 may be
optionally substituted by one or more substituents
selected from halogeno, hydroxy, amino, (l-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy,
(l-6C)alkylamino and di-[(l-6C)alkyl]amino. R4 is
(3-6C)cycloalkyl, (l-6C)alkoxy, (l-6C)alkyl or
heteroaryl, and R4 may be optionally substituted by
one or more substituents selected from halogeno,
hydroxy, amino, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R4 is cyclopropyl, cyclobutyl,
cyclopentyl, methoxy, ethoxy, methyl, ethyl, propyl,
isoxazolyl, oxazolyl, furanyl, thiazolyl, pyrazolyl or
pyridyl, and R4 may be optionally substituted by one
or more substituents selected from halogeno, hydroxy,
amino and (l- bC)alkyl. R4 is cyclopropyl, cyclobutyl,
cyclopentyl, methoxy, ethoxy, methyl, ethyl, propyl,
isoxazolyl, oxazolyl, furanyl, thiazolyl, pyrazolyl or
pyridyl. R4 is cyclopropyl, cyclobutyl, methoxy, ethyl
or isoxazolyl. R4 is cyclopropyl, cyclobutyl, methoxy,
ethyl, pyrazolyl or isoxazolyl. R4 is
(3-6C)cycloalkyl, and R4 may be optionally substituted
by one or more substituents selected from halogeno,
hydroxy, amino, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino.R4 is (3-5C)cycloalkyl, and R4
may be optionally substituted by one or more
substituents selected from halogeno, hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R4 is cyclopropyl, cyclobutyl,
or cyclopentyl, and R4 may be optionally substituted
by one or more substituents selected from halogeno,
hydroxy, amino, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R4 is cyclopropyl or
cyclobutyl, and R4 may be optionally substituted by
one or more substituents selected from halogeno,
hydroxy, amino, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino. R4 is cyclopropyl and may be
optionally substituted by one or more substituents
selected from halogeno, hydroxy, amino, (l-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy,
(l-6C)alkylamino and di-[(l-6C)alkyl]amino. R4 is
cyclopropyl and may be optionally substituted by one
or more substituents selected from halogeno, hydroxy,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl and
(l-6C)alkoxy. 



R4 is cyclopropyl and may be optionally substituted by
one or more substituents selected from fluoro, chloro,
hydroxy, methyl, ethyl, and methoxy. R4 is cyclopropyl
and may be optionally substituted by methyl and
methoxy. R4 is cyclopropyl and may be optionally
substituted by methyl. R4 is cyclopropyl, cyclobutyl
or cyclopentyl. R4 is cyclopropyl or cyclobutyl. R4 is
cyclopropyl. R5 is hydrogen, halogeno,
trifluoromethyl, cyano or (l-6C)alkyl. R5 is hydrogen,
halogeno or (l-6C)alkyl. R5 is hydrogen or halogeno.
R5 is hydrogen or chloro. R5 is chloro. R5 is
hydrogen. R5 is hydrogen, halogeno, trifluoromethyl,
cyano, (l-6C)alkyl, hydroxy-(l-6C)alkyl or
(l-6C)alkoxy-(l-6C)alkyl. R5 is hydrogen, halogeno,
trifluoromethyl, cyano, hydroxymethyl, methyl or
ethyl.Particular novel compounds of the invention
include, for example, amide derivatives of the Formula
I, or pharmaceutically-acceptable salts thereof,
wherein:- (a) m is Oor l ; R1 is heterocyclyl,
heterocyclyl-(l-6C)alkyl, heterocyclyloxy,
heterocyclyl- (l-6C)alkoxy or heterocyclylamino, and
wherein any heterocyclyl group in a R1 substituent may
optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom may optionally bear on each said CH2 or CH3 group
one or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (1- 6C)alkylamino and
di-[(l-6C)alkyl]amino; R2 is trifluoromethyl or
methyl; R3 is hydrogen or chloro; R4 is cyclopropyl,
cyclobutyl, cyclopentyl, methyl, ethyl, propyl,
isoxazolyl, oxazolyl, furanyl, thiazolyl, pyrazolyl or
pyridyl, and R4 may be optionally substituted by one
or more substituents selected from halogeno, hydroxy,
amino and (l-6C)alkyl; and R5 is hydrogen or chloro.
(b) m is Oor l ; R1 is heterocyclyl or
heterocyclyloxy, and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2
substituents selected from hydroxy, halogeno,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl,(l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon
atom 



may optionally bear on each said CH2 or CH3 group one
or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (1- 6C)alkylamino and di-[(l-6C)alkyl]
amino; R2 is methyl; R3 is hydrogen; R4 is
cyclopropyl, cyclobutyl, cyclopentyl, methyl, ethyl,
propyl, isoxazolyl, oxazolyl, furanyl, thiazolyl,
pyrazolyl or pyridyl, and R4 may be optionally
substituted by one or more substituents selected from
halogeno, hydroxy, amino and (l-6C)alkyl; and R5 is
hydrogen (c) m is 1; R1 is heterocyclyl or
heterocyclyloxy, and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2
substituents selected from (l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkyl, (l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl and
hydroxy-(l-6C)alkyl; R2 is methyl; R3 is hydrogen; and
R4 is cyclopropyl, cyclobutyl ethyl, pyrazolyl or
isoxazolyl; and R5 is hydrogen. A particular preferred
compound of the invention is, for example :-
N-cyclopropyl-4-methyl-3 -(1-oxoisoquinolin-2(
1H)-yl)benzamide;
N-cyclopropyl-3-(7-methoxy-l-oxoisoquinolin-2(lH)-yl)-
4-methylbenzamide; N-cyclopropyl-3
-[7-[2-(dimethylamino)ethoxy]-1-oxoisoquinolin-2(1H)-y
l]-4- methylbenzamide;
3-(7-bromo-l-oxoisoquinolin-2(lH)-yl)-N-cyclopropyl-4-
methylbenzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-(2-piperidin-l-yleth
oxy)isoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-3-(7-hydroxy-l-oxoisoquinolin-2(lH)-yl)-
4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[(3R)-3-fluoropyrrolidin-1-yl]et
hoxy}-1-oxoisoquinolin-2(1H)-yl] - 4-methylbenzamide;
N-cyclopropyl-4-methyl-3
-[7-[2-(1,4-oxazepan-4-yl)ethoxy]-1-oxoisoquinolin-2(1
H)- yljbenzamide; N-cyclopropyl-3-[7-
{2-[(2-methoxyethyl)(methyl)amino]ethoxy}
-1-oxoisoquinolin-2(lH)- yl]-4-methylbenzamide;
3-[7-{2-[(cyclobutylmethyl)(methyl)amino]ethoxy}-l-oxo
isoquinolin-2(lH)-yl]-Ncyclopropyl- 4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-(2-morpholin-4-ylethoxy)-
1-oxoisoquinolin-2(1H)- yl]benzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-(2-pyrrolidin-l-ylet
hoxy)isoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-3-[7-{2-[(3R)-3-hydroxypyrrolidin-l-yl]e
thoxy}-l-oxoisoquinolin-2(lH)- yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[(2S)-2-(methoxymethyl)pyrrolidi
n-l-yl]ethoxy}-loxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[isopropyl(2-methoxyethyl)amino]
ethoxy}-l-oxoisoquinolin- 2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[3-(dimethylamino)propoxy]-1-oxoiso
quinolin-2(1H)-yl]-4- methylbenzamide;
3-[7-[2-(dimethylamino)ethoxy]-l-oxoisoquinolin-2(lH)-
yl]-N-isoxazol-3-yl-4- methylbenzamide; 



3-[7-[2-(dimethylamino)ethoxy]-l-oxoisoquinolin-2(lH)-
yl]-N-etliyl-4-metliylbenzamide;
N-cyclopropyl-3-[7-[(l-ethylpiperidin-4-yl)oxy]-l-oxoi
soquinolin-2(lH)-yl]-4- methylbenzamide;
N-isoxazol-3-yl-4-methyl-3-[7-(4-methylpiperazin-l-yl)
-l-oxoisoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-4-methyl-3-[7-(4-methylpiperazin- 1-yl)-
1-oxoisoquinolin-2(lH)- yljbenzamide;
N-cyclopropyl-4-methyl-3 -[7-
{2-[methyl(tetrahydro-2H-pyran-4-yl)amino] ethoxy} -1-
oxoisoquinolin-2( 1H)-yl]benzamide;
N-cyclopropyl-4-methyl-3 -[7-
{2-[methyl(tetrahydrofiaran-2-ylmethyl)amino] ethoxy}
-1- oxoisoquinolin-2(lH)-yl]benzamide; N-cy
clopropyl-4-methyl-3 -[7- {2-[methyl(prop-2-yn-
1-yl)amino]ethoxy} -1- oxoisoquinolin-2(
1H)-yl]benzamide; N-cyclopropyl-3 -[7- {2-[(3 S)-3
-fluoropyrrolidin- 1-yl]ethoxy} -1-oxoisoquinolin-2(l
H)-yl]- 4-methylbenzamide; N-cyclopropyl-3
-[7-[2-(4,4-difluoropiperidin-
1-yl)ethoxy]-1-oxoisoquinolin-2( 1H)-yl]-4-
methylbenzamide;
N-cyclopropyl-3-[7-[2-(3,3-difluoropyrrolidin-l-yl)eth
oxy]-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(4-fluoropiperidin-l-yl)ethoxy]-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(3-fluoropiperidin-l-yl)ethoxy]-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-{2-[(2S,6S)-2,6-dimethylmorpholin-4
-yl]ethoxy}-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[(2R,6S)-2,6-dimethylmorpholin-4
-yl]ethoxy}-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-[3-(4-propionylpiper
azin-l-yl)propoxy]isoquinolin- 2(lH)-yl]benzamide;
N-ethyl-4-methyl-3-[7-(2-morpholin-4-ylethoxy)-l-oxois
oquinolin-2(lH)-yl]benzamide;
N-cyclopropyl-3-[7-[3-(4,4-difluoropiperidin-l-yl)prop
oxy]-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-{3-[isopropyl(methyl)amino]propoxy}
-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3-[ 1-oxo-7-(3 -piperidin-
1-ylpropoxy)isoquinolin-2( 1H)- yl]benzamide;
N-cyclopropyl-4-methyl-3 -[7-
{3-[methyl(tetrahydrofuran-2-ylmethyl)amino]propoxy
}-1- oxoisoquinolin-2( 1H)-yl]benzamide;
N-cyclopropyl-3-[7-{3-[(2R,6S)-2,6-dimethylmorpholin-4
-yl]propoxy}-l-oxoisoquinolin-
2(1H)-yl]-4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-(3-pyrrolidin-l-ylpr
opoxy)isoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-4-methyl-3-[7-(3-morpholin-4-ylpropoxy)-
l-oxoisoquinolin-2(lH)- yljbenzamide;
N-cyclopropyl-4-methyl-3-[7-
{3-[methyl(prop-2-yn-1-yl)amino]propoxy}-1-
oxoisoquinolin-2( 1H)-yl]benzamide;
N-cyclopropyl-3-[7-[3-(3
,3-difluoropyrrolidin-1-yl)propoxy]-1-oxoisoquinolin-2
(1H)-yl]- 4-methylbenzamide;
N-cyclopropyl-3-[7-[3-(3-fluoropiperidin-1-yl)propoxy]
-1-oxoisoquinolin-2(1H)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-{2-[4-(methylsulfonyl)pipe
razin-l-yl]ethoxy}-loxoisoquinolin-
2(lH)-yl]benzamide; 



N-ethyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoi
soqumolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-3-[7-{2-[(3R)-3-fluoropyrrolidin-l-yl]ethoxy}-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3 -[7-
{3-[methyl(tetrahydro-2H-pyran-4-yl)amino]propoxy}-1-
oxoisoquinolin-2(lH)-yl]benzamide;
3-[7-[3-(dimethylamino)propyl]-l-oxoisoquinolin-2(lH)-
yl]-N-isoxazol-3-yl-4- methylbenzamide;
N-cyclopropyl-3-[7-[3-(4-fluoropiperidin-
1-yl)propoxy]-1-oxoisoquinolin-2(1H)-yl]-4-
methylbenzamide;
N-cyclppropyl-3-[7-{3-[(3R)-3-fluoropyrrolidin-l-yl]pr
opoxy}-l-oxoisoquinolin-2(lH)- yl]-4-methylbenzamide;
N-cyclopropyl-3-[7- {3-[(3 S)-3
-fluoropyrrolidin-1-yljpropoxy}-1-oxoisoquinolin-2(l
H)- yl]-4-methylbenzamide;
N-ethyl-4-methyl-3-[l-oxo-7-(2-piperidin-l-ylethoxy)is
oquinolin-2(lH)-yl]benzamide;
N-ethyl-3-(7-hydroxy-l-oxoisoquinolin-2(lH)-yl)-4-meth
ylbenzamide
N-cyclopropyl-3-[7-{2-[isobutyl(methyl)amino]ethoxy}-l
-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-{2-[ethyl(methyl)amino]ethoxy}-l-ox
oisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(diisopropylamino)ethoxy]-l-oxoi
soquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-{2-[(2S)-2-methylpiperidin
-l-yl]ethoxy}-l-oxoisoquinolin- 2(lH)-yl]benzamide;
N-cyclopropyl-3-[7-{2-[ethyl(isopropyl)amino]etlioxy}-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(diethylamino)etlioxy]-l-oxoisoq
uinolin-2(lH)-yl]-4- methylbenzamide;
3-[7-{2-[tert-butyl(methyl)amino]ethoxy}-l-oxoisoquino
lin-2(lH)-yl]-N-cyclopropyl-4- methylbenzamide;
3-[7-{2-[cyclohexyl(isopropyl)amino]ethoxy}-l-oxoisoqu
inolin-2(lH)-yl]-N-cyclopropyl- 4-methylbenzamide;
3-[7-{2-[cyclohexyl(ethyl)amino]ethoxy}-l-oxoisoquinol
in-2(lH)-yl]-N-cyclopropyl-4- methylbenzamide;
3-[7-{2-[cyclohexyl(methyl)amino]ethoxy}-l-oxoisoquino
lin-2(lH)-yl]-N-cyclopropyl-4- methylbenzamide;
N-cyclopropyl-3-[7-{2-[2-(hydroxymethyl)morpholin-4-yl
]ethoxy}-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[(2S)-2-(hydroxymethyl)piperidin
-l-yl]ethoxy}-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
3-[7-(2-azetidin-l-ylethoxy)-l-oxoisoquinolin-2(lH)-yl
]-N-ethyl-4-metliylbenzamide;
N-cyclopropyl-3-[7-[2-(isopropylamino)ethoxy]-1-oxoiso
quinolin-2(1H)-yl]-4- methylbenzamide;
3-[7-{2-[allyl(methyl)amino]ethoxy}-l-oxoisoquinolin-2
(lH)-yl]-N-ethyl-4- methylbenzamide; N-ethyl-3-[7-
{2-[ethyl(methyl)amino]ethoxy}
-1-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
3-[7-[2-(diethylamino)ethoxy]-l-oxoisoquinolin-2(lH)-y
l]-N-ethyl-4-methylbenzamide;
N-ethyl-3-[7-{2-[ethyl(isopropyl)amino]ethoxy}-l-oxois
oquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclobutyl-3-(7-hydroxy-l-oxoisoquinolm-2(lH)-yl)-4-
methylbenzamide; N-cyclopropyl-4-methyl-3
-[7-[2-(methylamino)ethoxy]-1-oxoisoquinolin-2( 1H)- 



yl]benzamide; N-ethyl-3-[7-
{2-[(3R)-3-hydroxypyrrolidin-l -yl]ethoxy}
-1-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-4-methyl-3-[l-oxo-7-(2-pyrrolidin-l-ylethoxy)i
soquinolin-2(lH)-yl]benzamide;
N-ethyl-3-[7-[2-(4-hydroxypiperidin-l-yl)ethoxy]-l-oxo
isoquinolm-2(lH)-yl]-4- methylbenzamide;
N-ethyl-4-methyl-3-[7-(2-
{methyl[(2-methyl-1,3-miazol-4-yl)methyl]amino}
ethoxy)- 1- oxoisoquinolin-2(lH)-yl]benzamide;
N-ethyl-3-[7-[2-(4-fluoropiperidin-l-yl)ethoxy]-l-oxoi
soquinolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-4-methyl-3-[l-oxo-7-{2-[(3aR,6aS)-tetrahydro-5
H-[l,3]dioxolo[4,5-c]pyrrol-5-
yl]ethoxy}isoquinolin-2(lH)-yl]benzamide;
3-(7-hydroxy-l-oxoisoquinolin-2(lH)-yl)-4-methyl-N-(l-
methylcyclopropyl)benzamide;
N-isoxazol-3-yl-4-methyl-3-[7-(3-morpholin-4-ylpropyl)
-l-oxoisoquinolin-2(lH)- yl]benzamide;
N-isoxazol-3-yl-4-methyl-3-[7-(2-morpholin-4-ylethoxy)
-l-oxoisoquinolin-2(lH)- yl]benzamide;
3-[7-(2-aminoethoxy)-l-oxoisoquinolin-2(lH)-yl]-N-cycl
opropyl-4-methylbenzamide;
N-isoxazol-3-yl-4-methyl-3-[1-oxo-7-(2-piperidin-
1-ylethoxy)isoquinolin-2( 1H)- yl]benzamide;
3-[7-{2-[tert-butyl(methyl)amino]ethoxy}-l-oxoisoquino
lin-2(lH)-yl]-N-ethyl-4- methylbenzamide;
3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoisoquinol
in-2(lH)-yl]-4-methyl-N-(lmethyl-
1H-pyrazol-3-yl)benzamide;
3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoisoquinol
in-2(lH)-yl]-4-niethyl-N-(lmethyl-
lH-pyrazol-5-yl)benzamide;
3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoisoquinol
in-2(lH)-yl]-N-methoxy-4- methylbenzamide;
N-cyclobutyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l
-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-(7-methoxy-4-niethyl-l-oxoisoquinolin-
2(lH)-yl)-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-
4-methyl-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-ethyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-4-meth
yl-l-oxoisoquinolin-2(lH)-yl]- 4-methylbenzamide;
N-cyclopropyl-3-[4-(hydroxymethyl)-7-methoxy-l-oxoisoq
uinolin-2(lH)-yl]-4- methylbenzamide; N-ethyl-3-[7-
{2-[ethyl(methyl)amino]ethoxy}-4-methyl-1-oxoisoquinol
in-2(1H)-yl]-4- methylbenzamide;
3-[7-[2-(dimethylamino)ethoxy]-4-methyl-l-oxoisoqumoli
n-2(lH)-yl]-N-ethyl-4- methylbenzamide;
N-cyclobutyl-3-[7-{2-[isopropyl(methyl)amino]etb.oxy}-
4-methyl-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-cyclobutyl-3-[7-{2-[ethyl(methyl)amino]ethoxy}-4-met
hyl-l-oxoisoquinolm-2(lH)-yl]- 4-methylbenzamide; and
N-cyclobutyl-3-[7-[2-(dimethylamino)ethoxy]-4-metliyl-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide; or a
pharmaceutically-acceptable salt thereof. Compounds of
the Formula I, or a pharmaceutically-acceptable salts
thereof, may be prepared by any process known to be
applicable to the preparation of chemically-related
compounds. Suitable processes are illustrated by, for
example, those in WO 00/55153. 



Such processes, when used to prepare a novel compound
of the Formula I are provided as a further feature of
the invention and are illustrated by the following
representative process variants in which, unless
otherwise stated, R1, R2, R3, R4 and R5 have any of
the meanings defined hereinbefore. Necessary starting
materials may be obtained by standard procedures of
organic chemistry. The preparation of such starting
materials is described in conjunction with the
following representative process variants and within
the accompanying Examples. Alternatively necessary
starting materials are obtainable by analogous
procedures to those illustrated which are within the
ordinary skill of an organic chemist. (a) A compound
of the Formula I, or a pharmaceutically-acceptable
salt thereof, may be prepared by dehydration of a
compound of the Formula IIwith a suitable acid, for
example, an inorganic or organic acid such as
hydrochloric, hydrobromic, sulphuric, acetic,
trifluoroacetic, citric or maleic acid. The reaction
is also preferably carried out in a suitable inert
solvent or diluent, for example water, methanol,
ethanol, tetrahydrofuran, methylene chloride,
1,2-dimethoxyethane, N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidin-2-one,
dimethylsulphoxide or acetone, and at a temperature in
the range, for example, 0 to 150C, conveniently at or
near 25C. The compound of the Formula II may be
prepared by reduction of the . corresponding compound
of the Formula III with a suitable reducing agent,for
example, a metal hydride reducing agent, for example
sodium borohydride. Alternative reducing agents can be
found in Advanced Organic Chemistry, 4th Edition, by
Jerry March, published by John Wiley & Sons 1992. The
reaction is also preferably carried out in a suitable
inert solvent or diluent, for example methanol,
ethanol, tetrahydrofuran, methylene chloride,
1,2-dimethoxyethane, N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidin-2-one,
dimethylsulphoxide or acetone, and at a temperature in
the range, for example, 0 to 15O0C conveniently at or
near 250C.The compound of the Formula III may be
prepared by reaction of the corresponding compound of
the Formula IV with an aniline of Formula V wherein
R1, R2, R4 and R5 are as defined hereinbefore and
wherein any functional group is protected if
necessary. The reaction is also preferably carried out
in a suitable inert solvent or diluent, for example
toluene, N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one, dimethylsulphoxide or
acetone, and at a temperature in the range, for
example, 0 to 200C, conveniently at or near 150C. The
compound of the Formula IV may be prepared by
cyclisation of a reactive derivative of a compound VI
wherein R1 and R5 are as defined hereinbefore and
wherein any functional group is protected if
necessary, and: (i) removing any protecting groups;
and (ii) optionally forming a
pharmaceutically-acceptable salt. Suitable reactive
derivatives of a compound of the Formula VI are, for
example, an acyl halide, for example an acyl chloride
formed by the reaction of the acid and aninorganic
acid chloride, for example thionyl chloride; a mixed
anhydride, for example an anhydride formed by the
reaction of the acid and a chloroformate such as
isobutyl chloroformate; an anhydride formed by the
reaction of the acid and acyl halide such as acetyl
chloride; an active ester, for example an ester formed
by the reaction of the acid with a phenol such as
pentafluorophenol, with an ester such as
pentafluorophenyl txifiuoroacetate or with an alcohol
such as N-hydroxybenzotriazole; an acyl azide, for
example an azide formed by the reaction of the acid
and an azide such as diphenylphosphoryl azide; an acyl
cyanide, for example a cyanide formed by the reaction 



of an acid and a cyanide such as diethylphosphoryl
cyanide; or the product of the reaction of the acid
and a carbodiimide such as dicyclohexylcarbodiimide.
The reaction may conveniently be carried out in the
presence of a suitable base such as, for example, an
alkali or alkaline earth metal carbonate, alkoxide,
hydroxide or hydride, for example sodium carbonate,
potassium carbonate, sodium ethoxide, potassium
butoxide, sodium hydroxide, potassium hydroxide,
sodium hydride or potassium hydride, or an
organometallic base such as an alkyl-lithium, for
example n-butyl-lithium, or a dialkylamino-lithium,
for example lithium di-isopropylamide, or, for
example, an organic amine base such as, for example,
pyridine, 2,6-lutidine, collidine,
4-dimethylaminopyridine, triethylamine, morpholine or
diazabicyclo[5.4.0]undec-7-ene. The reaction may also
conveniently be carried out in the presence of a
suitable acid such as, for example, an inorganic or
organic acid such as hydrochloric, hydrobromic,
sulphuric, acetic, trifluoroacetic, citric or maleic
acid. The reaction is also preferably carried out in a
suitable inert solvent or diluent, for example
toluene, N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one, dimethylsulphoxide or
acetone, and at a temperature in the range, for
example, 0 to 200C, conveniently at or near 250C. The
compound of the Formula VI may be prepared by reaction
of a 2-Bromobenzoic acid of the Formula VII VIIwith a
compound of the Formula VIII VIII wherein R5 is as
defined hereinbefore, and wherein X is a suitable
activated acetic acid equivalent ,and wherein the
carboxy group is protected if necessary, and: (i)
removing any protecting groups; and (ii) optionally
forming a pharmaceutically-acceptable salt. A suitable
activated acetic acid equivalent of a compound of the
formula VIII is, for example, a protected malonic
ester, for example dimethyl malonate; a b-keto ester,
for example ethyl acetoacetate. The reaction may
conveniently be carried out in the presence of a
suitable base such as, for example, an alkali or
alkaline earth metal carbonate, alkoxide, hydroxide or
hydride, for example sodium carbonate, potassium
carbonate, sodium ethoxide, potassium butoxide, sodium
hydroxide, potassium hydroxide, sodium hydride or
potassium hydride, or an organometallic base such as
an alkyl-lithium, for example n-butyl-lithium, or a
dialkylamino-lithium, for example lithium
di-isopropylamide, or, for example, an organic amine
base such as, for example, pyridine, 2,6-lutidine,
collidine, 4-dimethylaminopyridine, triethylamine,
morpholine or diazabicyclo[5.4.0]undec-7-ene. The
reaction is also preferably carried out in a suitable
inert solvent or diluent, for example toluene,
N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one, dimethylsulphoxide or the
suitable activated acetic acid equivalent, and at a
temperature in the range, for example, 0 to 200 0C,
conveniently at or near 8O0C. Typical conditions
include the use of a suitable transition metal
catalyst precursor, for example copper (I) bromide.
The transformation may also be effected using the aryl
iodides or aryl triflate versions of a compound of the
formula VIII. Protecting groups may in general be
chosen from any of the groups described in the
literature or known to the skilled chemist as
appropriate for the protection of the group in
question and may be introduced by conventional
methods. Protecting groups may be removed by any
convenient method as described in the literature or
known to the skilledchemist as appropriate for the
removal of the protecting group in question, such
methods being chosen so as to effect removal of the
protecting group with minimum disturbance of groups
elsewhere in the molecule. 



Specific examples of protecting groups are given below
for the sake of convenience, in which "lower", as in,
for example, lower alkyl, signifies that the group to
which it is applied preferably has 1-4 carbon atoms.
It will be understood that these examples are not
exhaustive. Where specific examples of methods for the
removal of protecting groups are given below these are
similarly not exhaustive. The use of protecting groups
and methods of deprotection not specifically mentioned
is of course within the scope of the invention. A
carboxy protecting group may be the residue of an
ester-forming aliphatic or aryl aliphatic alcohol or
of an ester-forming silanol (the said alcohol or
silanol preferably containing 1-20 carbon atoms).
Examples of carboxy protecting groups include straight
or branched chain (l-12C)alkyl groups (for example
isopropyl, tert-butyl); lower alkoxy lower alkyl
groups (for example methoxymethyl, ethoxymethyl,
isobutoxymethyl); lower aliphatic acyloxy lower alkyl
groups, (for example acetoxymethyl,
propionyloxymethyl, butyryloxymethyl,
pivaloyloxymethyl); lower alkoxycarbonyloxy lower
alkyl groups (for example 1-methoxycarbonyloxy ethyl,
1-ethoxycarbonyloxyethyl); aryl lower alkyl groups
(for example benzyl, r -methoxybenzyl, o-nitrobenzyl,
p_-nitrobenzyl, benzhydryl and phthalidyl); tri(lower
alkyl)silyl groups (for example trimethylsilyl and
tejt-butyldimethylsilyl); tri(lower alkyl)silyl lower
alkyl groups (for example trimethylsilylethyl); and
(2-6C)alkenyl groups (for example allyl and
vinylethyl). Methods particularly appropriate for the
removal of carboxyl protecting groups include for
example acid-, base-, metal- or enzymically-catalysed
hydrolysis. Examples of hydroxy protecting groups
include lower alkyl groups (for example tert-butyl),
lower alkenyl groups (for example allyl); lower
alkanoyl groups (for example acetyl); lower
alkoxycarbonyl groups (for example
tert-butoxycarbonyl); lower alkenyloxycarbonyl groups
(for example allyloxycarbonyl); aryl lower
alkoxycarbonyl groups (for example benzoyloxycarbonyl,
g-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
p_-nitrobenzyloxycarbonyl); tri lower alkylsilyl (for
example trimethylsilyl, tert-butyldimethylsilyl) and
aryl lower alkyl (for example benzyl) groups.Examples
of amino protecting groups include formyl, aralkyl
groups (for example benzyl and substituted benzyl,
-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl,
and triphenylmethyl); di-p_-anisylmethyl and
furylmethyl groups; lower alkoxycarbonyl (for example
tert-butoxycarbonyl); lower alkenyloxycarbonyl (for
example allyloxycarbonyl); aryl lower alkoxycarbonyl
groups (for example benzyloxycarbonyl,
g-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
-nitrobenzyloxycarbonyl; trialkylsilyl (for example
trimethylsilyl and tert-butyldimethylsilyl);
alkylidene (for example methylidene); benzylidene and
substituted benzylidene groups. Methods appropriate
for removal of hydroxy and amino protecting groups
include, for example, acid-, base-, metal- or
enzymically-catalysed hydrolysis for groups such as
p_-nitrobenzyloxycarbonyl, hydrogenation for groups
such as benzyl and photolytically for groups such as
o-nitrobenzyloxycarbonyl. The reader is referred to
Advanced Organic Chemistry, 4th Edition, by Jerry
March, published by John Wiley & Sons 1992, for
general guidance on reaction conditions and reagents.
The reader is referred to Protective Groups in Organic
Synthesis, 2nd Edition, by Green et al, published by
John Wiley & Sons for general guidance on protecting
groups. (b) A compound of the Formula I or a
pharmaceutically-acceptable salt thereof, may be
prepared by reacting a carboxylic acid of the Formula
X or a reactive derivative thereof as defined
hereinbefore, with a amine of the Formula XI, Xl under
standard amide bond forming conditions as defined
hereinbefore, wherein variable 



groups are as defined hereinbefore and wherein any
functional group is protected if necessary, and:(i)
removing any protecting groups; and (ii) optionally
forming a pharmaceutically-acceptable salt. The
reaction is preferably carried out in the presence of
a suitable base as defined hereinbefore The reaction
is preferably carried out in a suitable inert solvent
or diluent, for example tetrahydrofuran, methylene
chloride, 1,2-dimethoxyethane, N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidin-2-one,
dimethylsulphoxide or acetone, and at a temperature in
the range, for example, -78 to 150C, conveniently at
or near ambient temperature. Typically a carbodiimide
coupling reagent is used in the presence of an organic
solvent (preferably an anhydrous polar aprotic organic
solvent) at a non-extreme temperature, for example in
the region -10 to 4O0C, typically at ambient
temperature of about 2O0C. Other typical conditions
include activating the carboxy group of the compound
of Formula X, for example by treatment with a halo
reagent (for example oxalyl or thionyl chloride) to
form an acyl halide in an organic solvent at ambient
temperature and then reacting the activated compound
with the amine of Formula VI. A carboxylic acid of the
Formula X may be prepared by deprotection under
standard conditions as defined hereinbefore of the
corresponding protected carboxy compound of the
Formula XII, wherein P is a carboxy protecting group,
as defined hereinbefore. Typically this transformation
is achieved using an aqueous solution of sodium
hydroxide or anhydrous sodium methoxide in an
alcoholic medium, such as methanol in the region of 40
- 65C to give the carboxylate salt. The desired
carboxylic acid X is recovered by addition of an
aqueous acid, typically dilute hydrochloric acid. (c)
A compound of the Formula I wherein a substituent on
R1or R4 is (l-6C)alkoxy or substituted (l-6C)alkoxy,
(l-6C)alkylamino or di-[(l-6C)alkyl]amino may be
prepared by the alkylation, conveniently in the
presence of a suitable base as defined hereinbefore,
of acompound of the Formula I wherein wherein a
substituent on R1or R4 is hydroxy or amino as
appropriate. The reaction is preferably carried out in
the presence of a suitable inert solvent or diluent,
for example a halogenated solvent such as methylene
chloride, chloroform or carbon tetrachloride, an ether
such as tetrahydrofuran or 1,4-dioxan, an aromatic
solvent such as toluene, or a dipolar aprotic solvent
such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one or dimethylsulphoxide. The
reaction is conveniently carried out at a temperature
in the range, for example, 10 to 1500C, preferably in
the range 20 to 800C. A suitable alkylating agent is,
for example, any agent known in the art for the
alkylation of hydroxy to alkoxy or substituted alkoxy,
or for the alkylation of amino to alkylamino or
substituted alkylamino, for example an alkyl or
substituted alkyl halide, for example a (l-6C)alkyl
chloride, bromide or iodide or a substituted
(l-6C)alkyl chloride, bromide or iodide, in the
presence of a suitable base as defined hereinbefore,
in a suitable inert solvent or diluent as defined
hereinbefore and at a temperature in the range, for
example, 10 to 1400C, conveniently at or near ambient
temperature. (d) A compound of the Formula I wherein a
substituent a substituent on R1or R4 is amino, (l-
C)alkylamino or di-[(l-6C)alkyl]amino may be prepared
by the reaction, conveniently in the presence of a
suitable base as defined hereinbefore, of a compound
of the Formula I wherein a substituent on R1or R4 is a
suitable leaving group with an appropriate amine. A
suitable leaving group is, for example, a halogeno
group such as fiuoro, chloro or bromo, a
(l-6C)alkanesulphonyloxy group such as
methanesulphonyloxy or an arylsulphonyloxy group such
as 4-toluenesulphonyloxy. 



The reaction is conveniently carried out in the
presence of a suitable inert diluent or carrier as
defined hereinbefore and at a temperature in the
range, for example, 20 to 2000C3 conveniently in the
range 75 to 15O0C. The following biological assays and
Examples serve to illustrate the present
invention.Biological Assays The following assays can
be used to measure the p38 kinase-inhibitory, the
TNF-inhibitory and anti-arthritic effects of compounds
of the Formula I : In vitro enzyme assay The ability
test compounds to inhibit the enzyme p38 kinase was
assessed. Activity of the test compound against each
of the p38a andp38 b isoforms of the enzyme was
determined. Human recombinant MKK6 (GenBank Accesion
Number Gl 209672) was isolated from Image clone 45578
(Genomics , 1996, 33., 151) and utilised to produce
protein in the form of a GST fusion protein in a pGEX
vector using analogous procedures to those disclosed
by J. Han et al.. Journal of Biological Chemistry .
1996, 271, 2886-2891. p38a (GenBank Accession Number
G529039) was isolated by PCR amplification of human
lymphoblastoid cDNA (GenBank Accession Number GM1416)
] using oligonucleotides designed for the 5' and 3'
ends of the human p38a gene using analogous procedures
to those described by J.Han et al., Biochimica et
Biophysica Acta, 1995, 1265, 224-227 and Y. Jiang et
al., Journal of Biological Chemistry . 1996, 271,
17920-17926. P38a protein was expressed in E.coli in a
PET vector. Human recombinant p38a was produced as a
5' c-myc, 6His tagged protein. Both MKK6 and the
p38aprotein were purified using standard protocols:
the GST MKK6 was purified using a glutathione
sepharose column and the p38a protein was purified
using nickel chelate columns. Human recombinant p38b
(SAPK2b/p38 b2) protein was obtained from Professor
Philip Cohen, MRC Protein Phosphorylation Unit,
University of Dundee, Scotland. The p38 enzymes were
activated prior to use by incubation with MKK6. The
unactivated E.coli-expressed MKK6 retained sufficient
activity to fully activate both isoforms of p38. In
brief, MKK6 (5ul of 12mg/ml) was incubated with
p38a(50ul of lOmg/ml) for 3 hours at 3O0C in "Kinase
buffer" [550ul ; pH 7.4 buffer comprising Tris HCl
(5OmM), EGTA (0. ImM), sodium orthovanadate (O.lmM)
and b-mercaptoethanol (0.1%)], Mg [75ml of 10OmM
Mg(OCOCH 3)2 ] and ATP (75ml of ImM). The activation
incubate for p38bwas similar to the above except
containing p38b enzyme (82ul at 3.05mg/ml) and 518ul
"Kinase buffer" p38a and p38b activation incubates
were eitherused fresh or aliquoted and stored at
-8O0C. The test compound was solubilised in DMSO
(1OmM) and 1:3 serial dilutions in DMSO carried out in
polypropylene plates (Costar 3365). Compound dilutions
were then diluted 1:10 in "Kinase buffer" and l Oml
transferred to a microtiter assay plate (Costar 3596).
Control wells contained l Oml (1:10 dilution in kinase
buffer) DMSO. 'Kinase Assay Mix' [30ml; comprising
Myelin Basic Protein (Sigma M-1891; 0.5ml of a
6.66mg/ml solution in "Kinase buffer"), activated p38a
enzyme (3.8ml) and 'Kinase Buffer' (2.55ml)] was then
added. Control wells on each plate either contained
the above "Kinase Assay Mix" (n=6 replicates) or
contained "Kinase Assay Mix" in which the activated
p38 enzyme was replaced by Kinase buffer (n=6
replicates). . 'Labelled ATP' was then added to all
wells [lOml; comprising 50mM ATP, 5mCi 33P ATP
(Amersham International cat. no. AH9968) and 5OmM
Mg(OCOCH 3)2]. For p38b, 7.6ml activated p38 b enzyme
was included in the "Kinase Assay Mix". The final
concentration of test compound was2.4 mM-0.001 mM (n=2
replicates). Microtiter plates were incubated at
ambient temperature (with gentle agitation) for 60
minutes and the reaction stopped by addition of 20%
trichloroacetic acid (TCA) (50ml). The precipitate
protein was captured onto filter plates (PerkinElmer
6005174) using a Packard Filtermate harvester (2% TCA 



wash) which was then dried overnight and 25ml
MICROSCINT O (Packard 0601361 1) added to each well.
Plates were counted on a Top Count scintillation
counter. Dose response curves were generated using an
in house automated data analysis package and an Origin
curve fitting package. In vitro cell-based assays ( i
) PBMC The ability of a test compound to inhibit TNFa
production was assessed by using human peripheral
blood mononuclear cells which synthesise and secrete
TNFa when stimulated with lipopolysaccharide (LPS).
Peripheral blood mononuclear cells (PBMC) were
isolated from heparinised (10 units/ml heparin) human
blood by density centrifugation (Lymphoprep(tm) ; Axis
Shield 1114545). Mononuclear cells were resuspended in
"Culture Medium" [RPMI 1640 medium (Sigma R0883)
containing 50 units/ml penicillin, 50mg/ml
streptomycin (Sigma P4458) and 2mM glutamine (Sigma
G7513)] supplemented with 1% heat-inactivatedhuman AB
serum (Sigma H-1513)]. Compounds were solubilised in
DMSO (Sigma D2650) at a concentration of 2OmM, diluted
1:100 in "culture medium" and serial dilutions carried
out in "Culture Medium" containing 1% DMSO. PBMCs
(2.2x1 0s cells in 160 ml culture medium) were
incubated with 20ml of varying concentrations of test
compound (duplicate cultures) or 20ml culture medium
containing 1% DMSO (control wells) for 30 minutes at
370C in a humidified (5%CO 2/95% air) incubator
(Corning 3595 ; 96 well flatbottom tissue culture
plates). 20ml lipopolysaccharide [LPS E.Coli 0111 :B4
(Sigma L- 2630), final concentration O.l mg/ml]
solubilised in "Culture Medium" was added to
appropriate wells. 20ml Culture Medium was added to
"medium alone" control wells. Six "LPS alone" and six
"medium alone" controls were included on each 96 well
plate. The test compound was tested for TNF a
inhibitory activity over a final concentration dose
range of 20mM-0.0001 mM. Each test included a known
TNF a inhibitor i.e. the p38 MAPK inhibitor, SB203580
(Lee, J.C., et al (1994) Nature 372 p739- 746). Plates
were incubated for 24 hours at 370C (humidified
incubator) after which lOOml of the supernatant was
removed from each well and stored at -8O0C (96 well
round-bottom plates; Corning 3799). TNF a levels were
determined in each sample using a human TNF a ELlSA
(using R&D Systems paired antibodies, MAB610 and
BAF210. % inhibition = (LPS alone - medium alone) -
ftest concentration - medium alone) x ioo (LPS alone -
medium alone) ( ii ) Human Whole Blood The ability of
a test compound to inhibit TNF a production was also
assessed in a human whole blood assay. Human whole
blood secretes TNF a when stimulated with LPS.
Heparinised (10 units/ml) human blood was obtained
from volunteers. 160ml whole blood was added to 96
well round-bottom plates (Corning 3799). Compounds
were solubilised in DMSO at a concentration of 1OmM,
diluted 1:100 in "culture medium" [RPMI 1640 medium
(Sigma) containing 50 units/ml penicillin, 50mg/ml
streptomycin and 2mM glutamine] and subsequently
serial dilutions were made in culture medium
containing 1% DMSO. 2 0ml of each test concentration
was added to appropriate wells (triplicate
cultures)(final concentration dose range of l
OmM-O.OOOl mM). 2 0ml of RPMI culture medium
containing 1% DMSO was added to control wells. Plates
were incubated for 30 minutes at 370C (humidified
incubator), prior toaddition of 20ml LPS (final
concentration l Omg/ml). Culture medium was added to
control wells. Six "LPS alone" and six "medium alone"
controls were included on each plate. A known TNFa
synthesis/secretion inhibitor was included in each
test. Plates were incubated for 6 hours at 370C
(humidified incubator). Plates were centrifuged (2000
rpm for 10 minutes) and 80ml plasma removed and stored
at -8O0C (Corning 3799 plates). TNFa levels were
measured by ELISA using paired antibodies from R&D
Systems (catalogue nos. MAB610 and BAF210). 



In vivo assessment The ability of a test compound to
inhibit TNFa synthesis in vivo was assessed in a rat
lipopolysaccharide (LPS) -challenge model. Briefly,
compound was dosed orally ( 30 - 0.1mg/kg in 20% DMSO
(Sigma D-2650) / 60% PEG 400 (Fisher Scientific P/3
676/08) / 20% sterile de-ionised water ; 5 animals per
group) to female Wistar Alderley Park (AP) rats (
100-150g) at appropriate timepoints prior to challenge
with LPS. Control animals (10 per group) were dosed
vehicle alone. LPS (LPS E.Coli 0111 :B4 ; Sigma L-
2630) was administered intravenously (30mg in 0.2 ml
sterile physiological saline (Phoenix Pharma Ltd).
Blood was obtained.60 minutes later from anaesthetised
animals and serum isolated after 2 hours incubation at
ambient temperature (Sarstedt serum separator ImI
microtubes, ref 41.1500.005) and centrifugation. Serum
samples were stored at -20 0C prior to determination
of TNFa content by ELISA (R&D Systems ; MAB510,
anti-rat TNFa primary antibody, and BAF5 10,
biotinylated anti-rat TNFa secondary antibody.). %
inhibition TNFa calculated as 100 - [ compound treated
/ LPS control xlOO ] Test as anti-arthritic agent
Compound was tested for activity in a rat
streptococcal cell-wall-induced arthritis model (SCW)
[for further information see Carlson,R.P. and
Jacobsen, P.B. (1999) Comparison of adjuvant and
streptococcal cell-wall-induced arthritis in the rat.
In In Vivo Models of Inflammation, eds Morgan, D.W.
and Marshall, L.A., Birkhauser Verlag, Basel,
Switzerland]. Briefly, female Lewis rats (160-180g)
were sensitised by intra-articular injection of 5mg
streptococcal cell wall (Lee Labs, PG-PS 100P) in 20ml
sterile physiological saline into the left ankle.
Responsiveness was assessed 3 days later and animals
randomised.Arthritis was induced 2 1 days after
sensitisation (designated day 0) by intravenous
injection of lOOmg sew (in 500ml sterile physiological
saline). Compound was dosed orally (50-1 mg/kg once
daily) (4 ml/kg) either before (day-1) or after
disease onset (day+1) (10 animals per test group ;
vehicle 0.5% (w/v) HPMC and 0.1%(w/v) polysorbate 80).
Control animals (n=10) received vehicle alone.
"Non-induced" control animals which were dosed with
vehicle were also included (5 animals per group).
Animals were weighed on a daily basis from day-1 and
ankle diameters measured with Vernier callipers on a
daily basis from day-1 . At termination on day 6, left
hind limbs were removed and fixed in 10% formalin for
histological assessment. Although the pharmacological
properties of the compounds of the Formula I vary with
structural change as expected, in general a compound
of the Formula a gives over 50% inhibition of p38a
and/or p38b at concentrations less than l mM. No
physiologically unacceptable toxicity was observed at
the effective dose for compounds tested of the present
invention. . According to a further aspect of the
invention there is provided a pharmaceutical
composition which comprises compound of the Formula I,
or a pharmaceuticallyacceptable salt thereof, in
association with a pharmaceutically-acceptable diluent
or carrier. According to a further aspect of the
invention there is provided a pharmaceutical
composition for use in the treatment of diseases
mediated by cytokines which comprises compound of the
Formula I, or a pharmaceutically-acceptable salt
thereof, 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
amount of active ingredient that is combined with one
or more excipients to produce a single dosage form
will necessarily vary depending upon the host treated
and the particular route of administration. For
example, a formulation intended for oral
administration to humans will generally contain, for
example, from 0.5 mg to 0.5 g of active agent
compounded with an appropriate and convenient amount
of excipients which may vary from about 5 to about 98
percent by weight of the total composition. The size
of the dose for therapeutic or prophylactic purposes
of a compound of the Formula I of the invention will
naturally vary according to the nature and severity of
the conditions, the age and sex of the animal or
patient and the route of administration, according to
well known principles of medicine. In using a compound
of the Formula I for therapeutic or prophylactic
purposes it will generally be administered so that a
daily dose in the range, for example, 0.5 mg to 75 mg
per kg body weight is received, given if required in
divided doses. In general lower doses will be
administered when a parenteral route is employed.
Thus, for example, for intravenous administration, a
dose in the range, for example, 0.5 mg to 30 mg per kg
body weight will generally be used. Similarly, for
administration by inhalation, a dose in the range, for
example, 0.5 mg to 25 mg per kg body weight will be
used. Oral administration is however preferred,
particularly in tablet form. Typically, unit dosage
forms will contain about 1mg to 500 mg of a compound
of this invention. According to a further aspect of
the invention there is provided a compound of the
Formula I, or a pharmaceutically-acceptable salt
thereof, for use in a method of treatment of the human
or animal body by therapy. According to a further
aspect of the invention there is provided the use of a
compound of the Formula I, or a
pharmaceutically-acceptable salt thereof, in the
manufacture of a medicament. According to a further
aspect of the invention there is provided the use of a
compound of the Formula I, or a
pharmaceutically-acceptable salt thereof, in the
manufacture of a medicament for use in the treatment
of medical conditions mediated by cytokines. In a
further aspect the present invention provides a method
of treating diseases or medical conditions mediated by
cytokines which comprises administering to a
warmblooded animal an effective amount of a compound
of the Formula I, or a pharmaceutically-acceptable
salt thereof. In a further aspect the present
invention provides a method of treating a disease or
medical condition mediated by cytokines which
comprises administering to a warmblooded animal in
need thereof a cytokine inhibiting amount of a
compound of the Formula I, or a
pharmaceutically-acceptable salt thereof. In a further
aspect the present invention provides a method of
treating a disease or medical condition mediated by
the production or effect of cytokines which comprises
administering to a warm-blooded animal in need thereof
a cytokine inhibiting amount of a compound of the
Formula I, or a pharmaceutically-acceptable salt
thereof. In a further aspect on the invention there is
provided a method for inhibiting the production or
effect of a cytokine in a warm-blooded animal in need
thereof a p38 kinase inhibiting amount of a compound
of the Formula I, or a pharmaceutically-acceptable
salt thereof In a further aspect the present invention
provides the use of a compound of the 



Formula I, or a pharmaceutically-acceptable salt
thereof, in the manufacture of a medicament for use in
the treatment of diseases or medical conditions
mediated by TNF, IL-l, IL-6 or IL-8. In a further
aspect the present invention provides a method of
treating diseases or medical conditions mediated by
TNF, IL-I, IL-6 or IL-8 which comprises administering
to a warm-blooded animal an effective amount of a
compound of the Formula I5or a
pharmaceutically-acceptable salt thereof. In a further
aspect the present invention provides the use of a
compound of the Formula I, or a
pharmaceutically-acceptable salt thereof in the
manufacture of a medicament for use in the treatment
of diseases or medical conditions mediated by TNF. In
a further aspect the present invention provides a
method of treating diseases or medical conditions
mediated by TNF which comprises administering to a
warm-blooded animal an effective amount of a compound
of the Formula I, or a pharmaceuticallyacceptable salt
thereof. In a further aspect the present invention
provides the use of a compound of the Formula I, or a
pharmaceutically-acceptable salt thereof, in the
manufacture of a medicament for use in inhibiting TNF,
IL-I, IL-6 or IL-8.In a further aspect the present
invention provides a method of inhibiting TNF, IL-I,
IL-6 or IL-8 which comprises administering to a
warm-blooded animal an effective amount of a compound
of the Formula I, or a pharmaceutically-acceptable
salt thereof. In a further aspect the present
invention provides the use of a compound of the
Formula I, or a pharmaceutically-acceptable salt
thereof, in the manufacture of a medicament for use in
inhibiting TNF. In a further aspect the present
invention provides a method of inhibiting TNF which
comprises administering to a warm-blooded animal an
effective amount of a compound of the Formula I, or a
pharmaceutically-acceptable salt thereof. In a further
aspect the present invention provides a compound of
the Formula I, or a pharmaceutically-acceptable salt
thereof, in the manufacture of a medicament for use in
the treatment of diseases or medical conditions
mediated by p38 kinase. In a further aspect the
present invention provides a method of treating
diseases or medical conditions mediated by p38 kinase
which comprises administering to a warmblooded animal
an effective amount of a compound of the Formula I, or
a pharmaceutically- acceptable salt thereof. In a
further aspect the present invention provides the use
of a compound of the Formula I, or a
pharmaceutically-acceptable salt thereof, in the
manufacture of a medicament for use in the production
of a p38 kinase inhibitory effect. In a further aspect
the present invention provides a method of providing a
p38 kinase inhibitory effect which comprises
administering to a warm-blooded animal .an effective
amount of a compound of the Formula I, or a
pharmaceutically-acceptable salt thereof. In a further
aspect the present invention provides the use of a
compound of the Formula I, or a
pharmaceutically-acceptable thereof, in the
manufacture of a medicament for use in the treatment
of rheumatoid arthritis, asthma, chronic obstructive
pulmonary disease, inflammatory bowel disease,
multiple sclerosis, AIDS, septic shock, congestive
heart failure, ischaemic heart disease or psoriasis.
In a further aspect the present invention provides a
method of treating rheumatoid arthritis, asthma,
chronic obstructive pulmonary disease, inflammatory
bowel disease, multiple sclerosis, AIDS, septic shock,
congestive heart failure, ischaemic heart disease or
psoriasis which comprises administering to a
warm-blooded animal an effective amount ofa compound
of the Formula I, or a pharmaceutically-acceptable
salt thereof. A compound of the Formula I may be used
in combination with other drugs and therapies used in
the treatment of disease states which would benefit
from the inhibition of 



cytokines, in particular TNF and IL-I . For example, a
compound of the Formula I could be used in combination
with drugs and therapies used in the treatment of
rheumatoid arthritis, asthma, chronic obstructive
pulmonary disease, inflammatory bowel disease,
multiple sclerosis, AIDS, septic shock, congestive
heart failure, ischaemic heart disease, psoriasis and
the other disease states mentioned earlier in this
specification. For example, by virtue of its ability
to inhibit cytokines, a compound of the Formula I is
of value in the treatment of certain inflammatory and
non-inflammatory diseases which are currently treated
with a cyclooxygenase-inhibitory non-steroidal
anti-inflammatory drug (NSAID) such as indomethacin,
ketorolac, acetylsalicyclic acid, ibuprofen, sulindac,
tolmetin and piroxicam. Co-administration of a
compound of the Formula I of the present invention
with a NSAID can result in a reduction of the quantity
of the latter agent needed to produce a therapeutic
effect; Thereby the likelihood of adverse side-effects
from the NSAID such as gastrointestinal effects are
reduced. Thus according to a further feature of the
invention there is provided a pharmaceutical
composition which comprises a compound of the Formula
I, or a pharmaceuticallyacceptable salt thereof, in
conjunction or admixture with a cyclooxygenase
inhibitory non-steroidal anti-inflammatory agent, and
a pharmaceutically-acceptable diluent or carrier. A
compound of the Formula I may also be used with
anti-inflammatory agents such as an inhibitor of the
enzyme 5-lipoxygenase. A compound of the Formula I may
also be used in the treatment of conditions such as
rheumatoid arthritis in combination with antiarthritic
agents such as gold, methotrexate, steroids and
penicillinamine, and in conditions such as
osteoarthritis in combination with steroids. A
compound of the Formula I may also be administered in
degradative diseases, for example osteoarthritis, with
chondroprotective, anti-degradative and/or reparative
agents such as Diacerhein, hyaluronic acid
formulations such as Hyalan, Rumalon, Arteparon and
glucosamine salts such as Antril. A compound of the
Formula I may be used in the treatment of asthma
incombination with antiasthmatic agents such as
steroids, bronchodilators and leukotriene antagonists.
In particular, for the treatment of the inflammatory
diseases rheumatoid arthritis, psoriasis, inflammatory
bowel disease, chronic obstructive pulmonary disease,
asthma and allergic rhinitis a compound of the present
invention may be combined with agents such as TNF-a
inhibitors such as anti-TNF monoclonal antibodies
(such as Remicade, CDP-870 and D.sub2.E.sub7.) and TNF
receptor immunoglobulin molecules (such as
Enbrelreg.), non-selective COX-I / COX-2 inhibitors
(such as piroxicam, diclofenac, propionic acids such
as naproxen, flubiprofen, fenoprofen, ketoprofen and
ibuprofen, fenamates such as mefenamic acid,
indomethacin, sulindac, apazone, pyrazolones such as
phenylbutazone, salicylates such as aspirin), COX-2
inhibitors (such as meloxicam, celecoxib, rofecoxib,
valdecoxib and etoricoxib) low dose methotrexate,
lefunomide; ciclesonide; hydroxychloroquine,
d-penicillamine, auranofm or parenteral or oral gold.
The present invention still further relates to the
combination of a compound of the Formula I together
with a leukotriene biosynthesis inhibitor,
5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase
activating protein (FLAP) antagonist such as zileuton;
ABT- 761; fenleuton; tepoxalin; Abbott-79175;
Abbott-85761; N-(5-substituted)-thiophene-2-
alkylsulfonamides; 2,6-di-tert-butylphenol hydrazones;
methoxytetrahydropyrans such as Zeneca ZD-2138; the
compound SB-2 10661; pyridinyl-substituted
2-cyanonaphthalene compounds such as L-739,010;
2-cyanoquinoline compounds such as L-746,530; indole
and quinoline compounds such as MK-591, MK-886, and
BAY x 1005. The present invention still further
relates to the combination of a compound of the 



Formula I together with a receptor antagonist for
leukotrienes LTB.sub4., LTC.sub4., LTD.sub4., and
LTE.sub4. selected from the group consisting of the
phenothiazin-3-ones such as L-651,392; amidino
compounds such as CGS-25019c; benzoxalamines such as
ontazolast; benzenecarboximidamides such as BIIL
284/260; and compounds such as zafirlukast, ablukast,
montelukast, pranlukast, verlukast (MK-679), RG-12525,
Ro-245913, iralukast (CGP 45715A), and BAY x 7195. The
present invention still further relates to the
combination of a compound of the Formula I together
with a PDE4 inhibitor including inhibitors of the
isoform PDE4D.The present invention still further
relates to the combination of a compound of the
Formula I together with a antihistaminic H.subl .
receptor antagonists such as cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine,
and chlorpheniramine. The present invention still
further relates to the combination of a compound of
the Formula I together with a gastroprotective H.sub2.
receptor antagonist. The present invention still
further relates to the combination of a compound of
the Formula I together with an a.subl.- and
a.sub2.-adrenoceptor agonist vasoconstrictor
sympathomimetic agent, such as propylhexedrine,
phenylephrine, phenylpropanolamine, pseudoephedrine,
naphazoline hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride,
xylometazoline hydrochloride, and ethylnorepinephrine
hydrochloride. The present invention still further
relates to the combination of a compound of the
Formula I together with anticholinergic agents such as
ipratropium bromide; tiotropium bromide; oxitropium
bromide; pirenzepine; and telenzepine. The present
invention still further relates to the combination of
a compound of the Formula I together with a b.subl.-
to b.sub4.-adrenoceptor agonists such as
metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol, formoterol, salmeterol,
terbutaline, orciprenaline, bitolterol mesylate, and
pirbuterol; or methylxanthanines including
theophylline and aminophylline; sodium cromoglycate;
or muscarinic receptor (Ml , M2, and M3) antagonist.
The present invention still further relates to the
combination of a compound of the Formula I together
with an insulin-like growth factor type I (IGF-I)
mimetic. The present invention still further relates
to the combination of a compound of the Formula I
together with an inhaled glucocorticoid with reduced
systemic side effects, such as prednisone,
prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone
propionate, and mometasone furoate. The present
invention still further relates to the combination of
a compound of the Formula I together with an inhibitor
of matrix metalloproteases (MMPs), i.e., the
stromelysins, the collagenases, and the gelatinases,
as well as aggrecanase; especially coUagenase-1
(MMP-I), collagenase-2 (MMP-8), collagenase-3
(MMP-13), stromelysin-1 (MMP-3), stromelysin-2
(MMP-10), and stromelysin-3 (MMP-1 1) and MMP-12.The
present invention still further relates to the
combination of a compound of the Formula I together
with other modulators of chemokine receptor function
such as CCRl, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5,
CCR6, CCR7, CCR8, CCR9, CCRlO and CCRl 1 (for the C-C
family); CXCRl, CXCR3, CXCR4 and CXCR5 (for the C-X-C
family) and CX3CRl for the C-X3-C family. The present
invention still further relates to the combination of
a compound of the Formula I together with antiviral
agents such as Viracept, AZT, aciclovir and
famciclovir, and antisepsis compounds such as Valant.
The present invention still further relates to the
combination of a compound of the Formula I together
with cardiovascular agents such as calcium channel
blockers, lipid lowering agents such as statins,
fbrates, beta-blockers, Ace inhibitors, Angiotensin-2
receptor antagonists and platelet aggregation
inhibitors. The present invention still further
relates to the combination of a compound of the 



Formula I together with CNS agents such as
antidepressants (such as sertraline), anti-
Parkinsonian drugs (such as deprenyl, L-dopa, Requip,
Mirapex, MAOB inhibitors such as selegine and
rasagiline, comP inhibitors such as Tasmar, A-2
inhibitors, dopamine reuptake inhibitors, NMDA
antagonists, Nicotine agonists, Dopamine agonists and
inhibitors of neuronal nitric oxide synthase), and
anti-Alzheimer's drugs such as donepezil, tacrine,
COX-2 inhibitors, propentofylline or metryfonate. The
present invention still further relates to the
combination of a compound of the Formula I together
with (i) tryptase inhibitors; (ii) platelet activating
factor (PAF) antagonists; (iii) interleukin converting
enzyme (ICE) inhibitors; (iv) IMPDH inhibitors; (v)
adhesion molecule inhibitors including VLA-4
antagonists; (vi) cathepsins; (vii) MAP kinase
inhibitors; (viii) glucose-6 phosphate dehydrogenase
inhibitors; (ix) kinin-B.subl. - and B.sub2. -receptor
antagonists; (x) anti-gout agents, e.g., colchicine;
(xi) xanthine oxidase inhibitors, e.g., allopurinol;
(xii) uricosuric agents, e.g., probenecid,
sulfinpyrazone, and benzbromarone; (xiii) growth
hormone secretagogues; (xiv) transforming growth
factor (TGFb); (xv) platelet-derived growth factor
(PDGF); (xvi) fibroblast growth factor, e.g., basic
fibroblast growth factor (bFGF); (xvii) granulocyte
macrophage colony stimulating factor (GM-CSF); (xviii)
capsaicin cream; (xix) Tachykinin NK.sub1. andNK.sub3.
receptor antagonists selected from the group
consisting of NKP-608C; SB-233412 (talnetant); and
D-4418; (xx) elastase inhibitorsselected from the
group consisting of UT-77 and ZD-0892; (xxi) TNF?
converting enzyme inhibitors (TACE); (xxii) induced
nitric oxide synthase inhibitors (iNOS) or (xxiii)
chemoattractant receptor-homologous molecule expressed
on TH2 cells, (CRTH2 antagonists). A compound of the
Formula I may also be used in combination with
osteoporosis agents such as roloxifene, droloxifene,
lasofoxifene or fosomax and immunosuppressant agents
such as FK-506, rapamycin, cyclosporine, azathioprine,
and methotrexate. A compound of the Formula I may also
be used in combination with existing therapeutic
agents for the treatment of osteoarthritis. Suitable
agents to be used in combination include standard
non-steroidal anti-inflammatory agents (hereinafter
NSAID's) such as piroxicam, diclofenac, propionic
acids such as naproxen, flubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic
acid, indomethacin, . sulindac, apazone, pyrazolones
such as phenylbutazone, salicylates such as aspirin,
COX-2 inhibitors such as celecoxib, valdecoxib,
rofecoxib and etoricoxib, analgesics and
intraarticular therapies such as corticosteroids and
hyaluronic acids such as hyalgan and synvisc and P2X7
receptor antagonists. A compound of the Formula I can
also be used in combination with existing therapeutic
agents for the treatment of cancer. Suitable agents to
be used in combination include: (i)
antiproliferative/antineoplastic drugs and
combinations thereof, as used in medical oncology,
such as alkylating agents (for example cis-platin,
carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chlorambucil, busulphan and nitrosoureas);
antimetabolites (for example antifolates such as
fluoropyrimidines like 5-fluorouracil and tegafur,
raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea, gemcitabine and paclitaxel (Taxol(r));
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
topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan and camptothecin); (ii)
cytostatic agents such as antioestrogens (for example
tamoxifen, toremifene, raloxifene, droloxifene and
iodoxyfene), oestrogen receptor down regulators (for
examplefulvestrant), 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)
Agents which inhibit cancer cell invasion (for example
metalloproteinase inhibitors like marimastat and
inhibitors of urokinase plasminogen activator receptor
function); (iv) inhibitors of growth factor function,
for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab
[Herceptin(tm)] and the anti-erbbl antibody cetuximab
[C225]) , farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine 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-
morpholinopropoxy)quinazolin-4-amine (gefitinib, ZDl
839), 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)quinazol
in-4-amine (CI 1033)), for example inhibitors of the
platelet-derived growth factor family and for example
inhibitors of the hepatocyte growth factor family; (v)
antiangiogenic agents such as those which inhibit the
effects of vascular endothelial growth factor, (for
example the anti-vascular endothelial cell growth
factor antibody bevacizumab [Avastin(tm)], compounds
such as those disclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and
WO 98/13354) and compounds that work by other
mechanisms (for example linomide, inhibitors of
integrin avb3 function and angiostatin); (vi) vascular
damaging agents such as Combretastatin A4 and
compounds disclosed in International Patent
Applications WO 99/02166, WO00/40529, WO 00/41669,
WOO1/92224, WO02/04434 and WO02/08213; (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 ora 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 colony stimulating 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. If formulated as a fixed dose such
combination products employ a compound of the Formula
I within the dosage range described herein and the
other pharmaceutically-active agent within its
approved dosage range. Sequential use is contemplated
when a combination formulation is inappropriate.
Although a compound of the Formula I is primarily of
value as a therapeutic agent for use in warm-blooded
animals (including man), it is also useful whenever it
is required to inhibit the effects of cytokines. Thus,
it is useful as pharmacological standard for use in
the development of new biological tests and in the
search for new pharmacological agents. The invention
will now be illustrated in the following non-limiting
Examples in which, unless otherwise stated:- (i)
operations were carried out at ambient temperature,
i.e. in the range 17 to 25C and under an atmosphere of
an inert gas such as argon unless otherwise stated; 



(ii) evaporations were carried out by rotary
evaporation in vacuo and work-up procedures were
carried out after removal of residual solids by
filtration; (iii) column chromatography (by the flash
procedure) and medium pressure liquid chromatography
(MPLC) were performed on Merck Kieselgel silica (Art.
9385) or Merck Lichroprep RP-1 8 (Art. 9303)
reversed-phase silica obtained from E. Merck,
Darmstadt, Germany or high pressure liquid
chromatography (HPLC) was performed on Cl 8 reverse
phase silica, for example on a Dynamax C-1 8 60A
preparative reversed-phase column; (iv) yields are
given for illustration only and are not necessarily
the maximum attainable; (v) the structure of a
compound of the Formula I of the invention was
confirmed by nuclear magnetic resonance (NMR) and mass
spectral techniques; fast-atom bombardment (FAB) mass
spectral data were obtained using a Platform
spectrometer and,where appropriate, either positive
ion data or negative ion data were collected; NMR
chemical shift values were measured on the delta scale
[proton magnetic resonance spectra were determined
using a Varian Gemini 2000 spectrometer operating at a
field strength of 300MHz or a Bruker AM250
spectrometer operating at a field strength of 250MHz];
the following abbreviations have been used: s,
singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad; (vi) melting points are
uncorrected and were determined using a Mettler SP62
automatic melting point apparatus or an oil-bath
apparatus; and (vii) the following abbreviations have
been used:- BINAP
()-2,2'-Bis(diphenylphosphino)-l,l'-binaphthalene DMA
N,iV-dimethylacetamide DMF N N-dimethylformamide DMSO
dimethylsulphoxide EDAC 1-(3-dimethylaminopropyl)-3
-ethylcarbodiimide HATU O-(7-Azabenzotriazol-l-yl)-
,N,NyV'-tetramethyluronium hexafluorophosphate HOBT
1-hydroxybenzotriazole hydrate THF tetrahydrofuran
Example 1
-Cyclopropyl-3-[7-[2-(dimethylamino)ethoxy]-l-oxoisoqu
inoIin-2(l H)-yl]-4- methylbenzamide
N-Cyclopropyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (0. 16 g),
2-dimethylaminoethyl chloride hydrochloride (87 mg),
potassium carbonate (0.65 g), and sodium iodide (7 mg)
were stirred in acetone (8 ml) at 6O0C for 16 hours.
The reaction mixture was filtered, the solids washed
with acetone, and the filtrate was concentrated. The
residue was dissolved in ethyl acetate and washed with
2N NaOH solution, brine, dried (magnesium sulfate) and
concentrated. Purification by column chromatography on
a silica column eluting with 10% methanol/ethyl
acetate + 1% aqueous ammonia solution gave
Ncyclopropyl- 3 -[7-[2-(dimethylamino)ethoxy]
-1-oxoisoquinolin-2( 1H)-yl]-4- methylbenzamide (0.137
g) as a white solid; NMR Spectrum : (DMSOd6) 0.57 (m,
2H), 0.69 (m, 2H), 2.10 (s, 3H), 2.23 (s, 6H), 2.68
(t, 2H), 2.85 (m, IH), 4.19 (m, 2H), 6.72 (d,IH), 7.21
(d, IH), 7.41 (d, IH), 7.49 (d, IH), 7.68 (s, IH),
7.71 (d, IH), 7.75 (s, IH), 7.88 (d, IH), 8.43 (d,
IH); Mass Spectrum :M+H 406.
N-Cyclopropyl-3-(7-hydroxy-l-oxoisoqumolin-2(l
H)-yl)-4-methylbenzamide used as starting material was
prepared as follows:- 5 To a stirred solution of
4-methyl-3 nitrobenzoyl chloride (20 g) in methylene
chloride (200 ml) at O0C was added a mixture of
cyclopropylamine (7.62 ml) and triethylamine (28 ml).
The mixture was allowed to warm to room temperature
and stirred for a further 16 hours. The reaction
mixture was evaporated in vacuo and a saturated NaHCO3
solution 



10 was added. The precipitated solid was collected by
filtration and washed with -hexane and dried
(magnesium sulfate) to give
N-cyclopropyl-4-methyl-3-nitrobenzamide as a
colourless solid (22.9 g); NMR Spectrum : (DMSOd6)
0.60 (m, 2H), 0.72 (m, 2H), 2.56 (s, 3H), 2.87 (m,
IH), 7.60 (d, IH), 8.06 (m, IH), 8.41 (d, IH), 8.67
(d, IH); Mass Spectrum: M+H+ 221. 15 A suspension of
N-cyclopropyl-4-methyl-3-nitrobenzamide (22.9 g) and
10% palladium on carbon (2 g) in ethanol (500 ml) was
agitated under a hydrogen atmosphere for 16 hours. The
reaction mixture was filtered through diatomaceous
earth (Celite(r)) and the filtrate evaporated to
dryness to give
3-amino-N-cyclopropyl-4-methylbenzamide as a
colourless solid (17.1 g); NMR Spectrum : (DMSOd6)
0.53 (m, 2H), 0.65 (m, 2H), 2.07 (s, 20 3H), 2.80 (m,
IH), 6.92 (m, 2H), 7.06 (d, IH), 8.09 (d, IH); Mass
Spectrum :M+H+ 191. To a suspension of
2-(carboxymethyl)-5-methoxybenzoic acid (5.22 g)
(synthesised using the procedure in Tetrahedron 1975,
31, 2607-19) in acetone (50 ml) was added acetyl
chloride (7.06 ml) and the reaction mixture was
stirred at room temperature for 18 hours. The solvent
was evaporated and azeotroped with toluene (x3). The
resultant solid was 25 triturated with diethyl ether
to yield 7-methoxy-l H -isochromene-l,3(4 H)-dione as
a brown solid (4.36 g); NMR Spectrum : (DMSOd6) 3.84
(s, 3H), 4.20 (s, 2H), 7.36 (m, 2H), 7.50 (s, IH). A
suspension of 7-methoxy-l H -isochromene-l,3(4
H)-dione (1.09 g) and 3-amino-
JV-cyclopropyl-4-methylbenzamide (1.19 g) in a mixture
of toluene (9 ml) and acetic acid 30 (3 ml) was heated
under microwave irradiation conditions (Personal
Chemistry Emrys Optimizer with 300W magnetron) at
15O0C for 90 minutes. This was repeated on three
further batches and the separate batches combined,
diluted with ethyl acetate and extractedwith 2N HCl,
water, brine, dried (magnesium sulfate) and left to
crystallise for 18 hours. The solid was collected by
filtration, washed with diethyl ether and air dried to
yield Ncyclopropyl- 3-(7-methoxy- 1,3-dioxo-3
,4-dihydroisoquinolin-2(l H)-yl)-4- methylbenzamide as
a yellow solid (6.27 g); NMR Spectrum : (DMSOd6) 0.57
(m, 2H), 0.69 (m, 2H), 2.09 (s, 3H), 2.85 (m, IH),
3.84 (s, 3H), 4.23 (d, IH), 4.32 (d, IH), 7.33 (d,
IH), 7.43 (m, 2H), 7.53 (s, IH), 7.65 (s, IH), 7.81
(d, IH), 8.40 (d, IH); Mass Spectrum: M+Na+ 387. To a
solution of
N-cyclopropyl-3-(7-methoxy-l,3-dioxo-3,4-dihydroisoqui
nolin- 2(l H)-yl)-4-methylbenzamide ( 1 g) in Methanol
(20 ml) and methylene chloride (45 ml) under an
atmosphere of argon was added NaBH4 ( 114 mg)
portionwise and the reaction stirred at room
temperatue for 17 hours. Concentrated hydrochloric
acid (0.2 ml) was added and the reaction stirred for a
further 4 hours. The reaction mixture was concentrated
and the resultant solid triturated with ethyl acetate
and air dried to yield N-cyclopropyl-3-
(7-methoxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide as a white solid (849 mg);
NMR Spectrum : (DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H),
2.10 (s, 3H), 2.86 (m, IH), 3.39 (s, 3H), 6.72 (d,
IH), 7.21 (d, IH), 7.41 (d, IH), 7.50 (d, IH), 7.67
(s, IH), 7.71 (d, IH), 7.89 (d, IH), 8.44 (d, IH);
Mass Spectrum: M+H+ 349. A stirred suspension of
N-cyclopropyl-3-(7-methoxy-l-oxoisoquinolin-2(l
H)-yl)-4- methylbenzamide (845 mg) and lithium iodide
(585 mg) in 2,4,6 collidine (10 ml) was heated under
microwave irradiation conditions (Personal Chemistry
Emrys Optimizer with 300W magnetron) at 2000C for 90
minutes. The mixture was dissolved using 2N NaOH and
re-acidified using 2N HCl. The aqueous phase was
extracted with ethyl acetate (x4) and the combined
organic layers concentrated. The residue was
triturated with 2N HCl and the solid collected by
filtration, washed with diethyl ether and air dried to
yield Ncyclopropyl- 3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide as a brown solid (562 mg);
NMR Spectrum: (DMSOd6) 0.55 (m, 2H), 0.69 (m, 2H),
2.10 (s, 3H), 2.85(m, IH), 6.66 (d, IH), 7.11 (d, IH),
7.24 (d, IH), 7.49 (d, IH), 7.60 (s, IH), 7.61 (d,
IH), 7.73 (s, IH), 7.88 (d, IH), 8.43 (d, IH), 10.00
(s, IH); Mass Spectrum:M+Na+ 357.Example 2 



Using an analogous procedure to that described in
Example 1, N-cyclopropyl-3-(7-
hydroxy-l-oxoisoquinolin-2(l H)-yl)-4-methylbenzamide
was alkylated with the appropriate alkylating reagent
to give the compounds described in Table 1. Table 1
Notes a) The product gave the following data; NMR
Spectrum : (DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H), 1.39
(m, 2H), 1.50 (m, 4H), 2.10 (s, 3H), 2.45 (m, 4H),
2.70 (t, 2H), 2.86 (m, IH), 4.19 (m, 2H), 6.72 (d,
IH), 7.21 (d, IH) 37.41 (d, IH), 7-49 (d, IH), 7.69
(s, IH), 7.71 (d, IH), 7.77 (s, IH), 7.89 (d, IH),
8.43 (d, IH); Mass Spectrum : M+H+ 446. b) The product
gave the following data; NMR Spectrum : (DMSOd6) 0.56
(m, 2H), 0.69 (m, 2H), 2.10 (s, 3H)32.50 (m, 4H), 2.74
(t, 2H), 2.86 (m, IH) 3 3.59 (m, 4H), 4.21 (m, 2H),
6.71 (d, IH) 3 7.20 (d, IH), 7.41 (d, IH), 7.49 (d,
IH), 7.69 (s, IH), 7.71 (d, IH), 7.74 (s, IH), 7.88
(d, IH), 8.43 (d, IH); Mass Spectrum :M+H+ 448. c) The
product gave the following data; NMR Spectrum :
(DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H)3 1.69 (m34H), 2.10
(s, 3H)3 2.55 (m, 4H)3 2.82-2.89 (m, 3H), 4.19 (m,
2H), 6.71 (d, IH), 7.21 (d, IH) 3 7.41 (d, IH), 7.49
(d, IH), 7.67 (s, IH), 7.71 (d, IH), 7.73 (s, IH),
7.88 (d, IH), 8.42 (d, IH); Mass Spectrum : M+H+
432.d) The product gave the following data; NMR
Spectrum : (DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H), 1.89
(m, 2H), 2.10 (s, 3H), 2.14 (s, 6H), 2.38 (t, 2H),
2.85 (m, IH), 4.11 (t, 2H), 6.71 (d, IH), 7.21 (d,
IH), 7.40 (d, IH), 7.49 (d, IH), 7.65 (s, IH), 7.70
(d, IH), 7.74 (s, IH), 7.88 (d, IH), 8.44 (d, IH):
Mass Spectrum: M+Na+ 420. e) The product gave the
following data; NMR Spectrum : (DMSOd6) 0.56 (m, 2H),
0.69 (m, 2H), 1.38 (s, 9H), 2.10 (s, 3H), 2.86 (m,
IH), 3.34 (m, 2H), 4.10 (m, 2H), 6.73 (d, IH), 7.05
(t, IH), 7.23 (d, IH), 7.41 (m, IH), 7.50 (d, IH),
7.65 (d, IH), 7.74 (m, 2H)3 7.87 (m, IH), 8.46 (d,
IH): Mass Spectrum: M-BoC + 378. Example 3
iV-Cyclopropyl-4-methyl-3-[7-[2-(l,4-oxazepan-4-yl)eth
oxy]-l-oxoisoquinolin-2(li  )- yljbenzamide
3-[7-(2-Chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide (0.15 g),
potassium iodide (0.13 g), 1,4-oxazepane hydrochloride
(0.34 g), and N,N '-diisopropylethylamine (0.8 ml)
were stirred in DMA (3 ml) and heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 15O0C for 1 hour.
The reaction mixture was diluted with ethyl acetate
and washed with water (x5), brine (x2), dried
(magnesium sulfate) and concentrated. Purification by
column chromatography on a silica column eluting using
a gradient of ethyl acetate to 15% methanol/ethyl
acetate gave N-cyclopropyl-4-methyl-3-[7-[2-(l,4-
oxazepan-4-yl)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]benzamide (0.114 g) as a white solid; NMR
Spectrum : (DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H), 1.80
(m, 2H), 2.10 (s, 3H), 2.76 (m, 4H), 2.85 (m, IH),
2.92 (t, 2H), 3.61 (m, 2H), 3.66 (t, 2H), 4.19 (m,
2H), 6.72 (d, IH), 7.21 (d, IH), 7.41 (d, IH), 7.49
(d, IH), 7.69 (s, IH), 7.71 (d, IH), 7.74 (s, IH),
7.88 (d, IH), 8.43 (d, IH); Mass Spectrum : M+H* 462.
The 3-[7-(2-chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide used as
starting material was prepared as follows:-
N-Cyclopropyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (0.56 g),
l-bromo-2-chloroethane (0.7 ml) and potassium
carbonate (2.32 g) were stirred in DMF (20ml) at 5O0C
for 18 hours. The reaction mixture was diluted with
ethyl acetate and washed with water (x5), brine (x2),
dried (magnesium sulfate) and concentrated to give 3-
[7-(2-chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4-methylbenzamide as acream
coloured solid (0.57 g); NMR Spectrum: (DMSOd6) 0.56
(m, 2H), 0.69 (m, 2H), 2.10 (s, 3H), 2.86 (m, IH),
4.00 (t, 2H), 4.40 (m, 2H), 6.73 (d, IH), 7.23 (d,
IH), 7.47 (d, IH), 7.49 (d, IH), 7.68 (s, IH), 7.73
(m, 2H), 7.88 (d, IH), 8.44 (d, IH); Mass Spectrum: 



M+Na+ 419. Example 4 Using an analogous procedure to
that described in Example 3, 3-[7-(2-
chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4-methylbenzamide was reacted
with the appropriate amine to give the compounds
described in Table 2. Table 2Notes a) The product gave
the following data; NMR Spectrum : (DMSOd 6) 0.56 (m,
2H), 0.69 (m, 2H), 1.79-1.95 (m, IH), 2.10 (s, 3H),
2.10-2.20 (m, IH), 2.40-2.47 (m, IH), 2.64-2.78 (m,
IH), 2.83-2.98 (m, 5H), 4.20 (m, 2H), 5.11-5.29 (m,
IH), 6.72 (d, IH), 7.20 (d, IH), 7.40 (d, IH), 7.49
(d, IH), 7.65 (s, IH), 7.71 (d, IH), 7.75 (d, IH),
7.88 (d, IH), 8.42 (d, IH); Mass Spectrum : M+H + 450.
b) The-product gave the following data; NMR Spectrum :
(DMSOd 6) 0.56 (m, 2H), 0.69 (m, 2H), 2.10 (s, 3H),
2.30 (s, 3H), 2.60 (t, 2H), 2.80 (t, 2H), 2.85 (m,
IH), 3.21 (s, 3H), 3.41 (t, 2H), 4.17 (t, 2H), 6.71
(d, IH), 7.40 (d, IH), 7.49 (d, IH), 7.67 (s, IH),
7.71 (d, IH), 7.74 (d, IH), 7.88 (d, IH), 8.42 (d,
IH); Mass Spectrum : MH-H+ 450. c) The product gave
the following data; NMR Spectrum : (DMSOd 6) 0.55 (m,
2H), 0.69 (m, 2H), 1.62 (m, 2H), 1.73-1.89 (m, 2H),
1.98 (m, 2H), 2.10 (s, 3H), 2.21 (s, .3H), 2.44 (m,
3H), 2.72 (t, 2H), 2.86 (m, IH), 4.15 (m, 2H), 6.71
(d, IH), 7.20 (d,IH), 7.40 (d, IH), 7.49 (d, IH), 7.68
(s, IH), 7.70 (d, IH), 7.73 (s, IH), 7.88 (d, IH),
8.42 (d, IH); Mass Spectrum : M+H+ 460. d) The product
gave the following data; NMR Spectrum : (DMSOd 6) 0.55
(m, 2H), 0.69 (m, 2H), 1.46 (m, IH), 1.81 (m, IH),
2.10 (s, 3H), 2.33 (m, IH), 2.66-2.78 (m, 2H), 2.85
(m, IH), 3.11 (m, IH), 3.17-3.37 (m, 4H), 3.22 (s,
3H), 4.15 (m, 2H), 6.72 (d, IH), 7.20 (d, IH), 7.40
(d, IH), 7.59 (d, IH), 7.68 (s, IH), 7.70 (d, IH),
7.73 (s, IH), 7.88 (d, IH), 8.42 (d, IH); Mass
Spectrum : M+H+ 476. e) The product gave the following
data; NMR Spectrum : (DMSOd 6) 0.55 (m, 2H), 0.69 (m,
2H), 0.98 (d, 6H), 2.10 (s, 3H), 2.23 (m, IH), 2.76
(t, IH), 2.85 (m, IH), 4.12 (m, 2H), 6.71 (d, IH),
7.20 (d, IH), 7.39 (d, IH), 7.49 (d, IH), 7.65 (s,
IH), 7.70 (d, IH), 7.74 (s, IH), 7.88 (d, IH), 8.43
(d, IH); Mass Spectrum :M+H+ 434. f) The product gave
the following data; NMR Spectrum : (DMSOd 6) 0.55 (m,
2H), 0.68 (m, 2H), 0.97 (d, 6H), 2.10 (s, 3H), 2.63
(t, 2H), 2.83 (s, 3H), 2.95 (m, IH), 3.22 (s, 3H),
3.35 (t, 2H), 4.07 (t, 2H), 6.71 (d, IH), 7.20 (d,
IH), 7.39 (d, IH), 7.49 (d, IH), 7.66 (s, IH), 7.70
(d, IH), 7.74 (s, IH), 7.88 (d, IH), 8.42 (d, IH);
Mass Spectrum : M+H+ 478. g) The product gave the
following data; NMR Spectrum : (DMSOd 6) 0.56 (m, 2H),
0.69 (m, 2H), 1.53 (m, IH), 1.98 (m, IH), 2.10 (s,
3H), 2.42 (m, IH), 2.52 (m, IH), 2.67 (m, IH),
2.77-2.89 (m, 4H), 4.18 (m, 3H), 4.65 (d, IH), 6.71
(d, IH), 7.20 (d, IH), 7.40 (d, IH), 7.49 (d, IH),
7.67 (s, IH), 7.70 (d, IH), 7.74 (s, IH), 7.88 (d,
IH), 8.43 (d, IH); Mass Spectrum : M+H+ 448. h) The
product gave the following data; NMR Spectrum : (CDCl
3) 0.58 (m, 2H), 0.82 (m, 2H), 1.63 (m, 2H), 1.76 (m,
2H), 2.20 (s, 3H), 2.41 (s, 3H), 2.67(m, IH); 2.85 (m,
IH), 2.96 (t, 2H), 3.39(m, 2H), 4.03(m, 2H), 4.19(t,
2H), 6.44(m, IH), 6.50 (m, IH), 6.85(m IH), 7.30 (m,
IH), 7.39 (m,lH), 7.48 (m, IH), 7.61 (m, IH), 7.75 (m,
IH), 7.81 (m, IH); Mass Spectrum : M+H+ 476. i) The
product gave the following data; NMR Spectrum : (CDCl
3) 0.58 (m, 2H)3 0.81 (m, 2H), 1.53 (m, IH), 1.85 (m,
2H), 1.99 (m, IH), 2.19 (s, 3H), 2.45 (s, 3H), 2.60
(cm, 2H), 2.85 (m, IH), 2.97 (m, 2H), 3.72 (m, IH),
3.87 (m, IH), 4.08 (m, IH), 4.2 (m, 2H), 6.49 (m, 2H),
6.85 (m, IH), 7.31 (m, IH), 7.385 (m, IH), 7.44 (m,
IH), 7.6 (m, IH), 7.78 (m, 2H); Mass Spectrum : M+H+
476.j ) The product gave the following data; NMR
Spectrum : (CDCl 3) 0.57 (m, 2H), 0.80 (m, 2H), 2.18
(s, 3H), 2.26 (s, IH), 2.43 (s, 3H), 2.82 (m, IH),
2.94 (m, 2H), 3.48 



(s, 2H), 4.19 (m, 2H), 6.49 (m, 2H), 6.85 (m, IH),
7.33 (m, IH), 7.38 (m, IH), 7.46 (m, IH), 7.6 (m, IH),
7.78 (m, 2H); Mass Spectrum : M+H+ 430. k) The product
gave the following data; NMR Spectrum : (CDCl 3) 0.55
(m, 2H), 0.82 (m, 2H), 2.02 (m, 4H)3 2.19 (s, 3H),
2.72 (m, 4H), 2.84 (m, IH), 2.90 (m, 2H), 4.23 (m,
2H), 6.42 (m, IH), 6.50 (m, IH), 6.87 (m, IH), 7.30
(m, IH), 7.38 (m, IH), 7.48 (m, IH), 7.62 (m, IH),
7.74 (m, IH), 7.81 (m, IH); Mass Spectrum : M+H* 482.
1) The product gave the following data; NMR Spectrum :
fCDCl- 0.57 Cm, 2Hl 0.81 (m, 2H), 2.19 (s, 3H), 2.30
(m, 2H), 2.83 (cm, 3H), 2.95 (m, 2H), 3.07 (m, 2H),
4.20 (m, 2H), 6.49 (m, 2H), 6.86 (m, IH), 7.3 (m, IH),
7.38 (m, IH), 7.46 (m, IH), 7.60 (m, IH), 7.75 (m,
2H); Mass Spectrum : M+H+ 468. m) The product gave the
following data; NMR Spectrum : (CDCl 3) 0.56 (m, 2H),
0.80 (m, 2H), 1.90 (cm, 4H), 2.19 (s, 3H), 2.52 (m,
2H), 2.71 (m, 2H), 2.85 (m, 3H), 4.22 (m, 2H), 4.69
(m, IH), 6.45 (m, 2H), 6.85 (m, IH), 7.3 (m, IH), 7.38
(m, IH), 7.46 (m, IH), 7.60 (m, IH), 7.75 (m, IH),
7.80 (m, IH); Mass Spectrum :M+ 464. n) The product
gave the following data; NMR Spectrum : (CDCl 3) 0.57
(m, 2H), 0.80 (m, 2H), 1.60 (m, 2H), 1.85 (m, 2H),
2.19 (s, 3H), 2.43 (m, IH), 2.61 (m, 2H), 2.83 (m,
IH), 2.90 (cm, 3H), 4.23 (m, 2H), 4.63 (m, IH), 6.47
(m, IH), 6.84 (m, IH), 7.30 (m, IH), 7.38 (m, IH),
7.45 (m, IH), 7.60 (m, IH), 7.75 (m, 2H); Mass
Spectrum : M+H+ 464. o) The product gave the following
data; NMR Spectrum : (CDCl 3) 0.56 (m, 2H), 0.81 (m,
2H), 1.21 (m, 7H), 2.18 (s, 3H), 2.25 (m, 2H), 2.58
(m, 2H), 2.78 (m, 3H), 3.99 (m, 2H), 4.19 (m, 2H),
6.31 (m, IH), 6.51 (m, IH), 6.86 (m, IH), 7.3 (m, IH),
7.38 (m, IH), 7.48 (m, IH), 7.58 (m, IH), 7.72 (m,
IH), 7.80 (m, IH); Mass Spectrum : M+H 476. p) The
product gave the following data; NMR Spectrum : (CDCl
3) 0.55 (m, 2H), 0.80 (m, 2H), 1.14 (m, 6H), 1.88 (m,
2H), 2.17 (s, 3H), 2.82 (m, 5H), 3.70 (m, 2H), 4.20
(m, 2H), 6.40 (m, IH), 6.48 (m, IH), 6.84 (m, IH), 7.3
(m, IH), 7.366 (m, IH),7.46 (m, IH), 7.59 (m, IH),
7.73 (m, IH), 7.80 (m, IH); Mass Spectrum : M+H + 476.
q) The product gave the following data; NMR Spectrum :
(DMSOd 6) 0.56 (m, 2H), 0.69 (m, 2H), 1.79-1.95 (m,
IH), 2.10 (s, 3H), 2.10-2.20 (m, IH), 2.40-2.47 (m,
IH), 2.64-2.78 (m, IH), 2.83-2.98 (m, 5H), 4.20 (m,
2H), 5.1 1-5.29 (m, IH), 6.72 (d, IH), 7.20 (d, IH),
7.40 (d, IH), 7.49 (d, IH), 7.65 (s, IH), 7.71 (d,
IH), 7.75 (d, IH), 7.88 (d, IH), 8.42 (d, IH); Mass
Spectrum : M+H + 450. r) The product gave the
following data; NMR Spectrum : (CDCl 3) 0.5 1 (m, 2H),
0.76 (m, 2H), 2.12 (s, 3H), 2.65 (t, 4H), 2.70 (s,
3H), 2.79 (m, IH), 2.84 (t, 2H), 3.20 (t, 4H), 4.16
(t, 2H), 6.30 (s, IH), 6.45 (m, IH), 6.81 (m, IH),
7.24 (m, IH), 732 (d, IH), 7.42 (d, IH), 7.54 (d, IH),
7.67 (m, IH), 7.76 (d, IH); Mass Spectrum : M+H + 525.
s) The product gave the following data; NMR Spectrum :
(CDCl 3) d 0.5 1 (m, 2H), 0.76 (m, 2H), 1.10 (m, 10H),
1.53 (m, 2H), 1.71 (m, 3H), 2.12 (s, 3H), 2.49 (m,
IH), 2.83 (m, 3H), 3.05 (m, IH), 3.95 (t, 2H), 6.41
(m, 2H), 6.79 (m, IH), 7.20 (m, 2H), 7.33 (m, IH),
7.40 (m, IH), 7.54 (m, IH), 7.72 (m, 2H); Mass
Spectrum : MH-H+ 502. t) The product gave the
following data; NMR Spectrum : (CDCl 3) 0.53 (m, 2H),
0.75 (m, 2H), 1.11 (m, 8H), 1.66 (m, 5H), 2.14 (s,
3H), 2.49 (m, IH), 2.62 (m, 2H), 2.83 (m, 3H), 4.04
(t, 2H), 6.43 (m, 2H), 6.79 (m, IH), 7.23 (m, IH),
7.33 (m, IH), 7.40 (m, IH), 7.56 (m, IH), 7.73 (m,
2H); Mass Spectrum : M+H + 488. u) The product gave
the following data; NMR Spectrum : (CDCl 3) 0.49 (m,
2H), 0.73 



(m, 2H), 0.84 (d, 6H), 1.71 (m, IH), 2.13 (m, 5H),
2.27 (s, 3H), 2.76 (m, 3H), 4.1 1 (t, 2H), 6.40 (m,
IH), 6.46 (s, IH), 6.76 (m, IH), 7.22 (m, IH), 7.30
(d, IH), 7.37 (d, IH), 7.54 (m, IH), 7.70 (m, 2H);
Mass Spectrum : M+H+ 448. v) The product gave the
following data; NMR Spectrum : (CDCl3) 0.49 (m, 2H),
0.74 (m, 2H), 1.04 (t, 3H), 2.11 (s, 3H), 2.30 (s,
3H), 2.50 (q, 2H), 2.77 (m, 3H), 4.13 (t, 2H), 6.41
(m, 2H), 6.77 (m, IH), 7.25 (m, IH), 7.31 (d, IH),
7.38 (d, IH), 7.53 (d, IH), 7.70 (m, 2H); Mass
Spectrum : M+H + 420. w) The product gave the
following data; NMR Spectrum : (CDCl 3) 0.49 (m, 2H),
0.73 (m, 2H), 1.02 (t, 6H), 2.11 (s, 3H), 2.59 (q,
4H), 2.76 (m, IH), 2.87 (t, 2H), 4.10 (t,2H), 6.40 (m,
IH), 6.47 (s, IH), 6.77 (m, IH), 7.23 (m, IH), 7.30
(d, IH), 7.37 (d, IH), 7.53 (d, IH), 7.70 (m, 2H);
Mass Spectrum : M+H* 434. x) The product gave the
following data; NMR Spectrum : (CDCl 3) 0.47 (m, 2H),
0.70 (m, 2H), 1.04 (s, 9H), 2.29 (s, 3H), 2.29 (s,
3H), 2.75 (m, 3H), 4.07 (t, 2H), 6.38 (m, IH), 6.51
(s, IH), 6.75 (m, IH), 7.20 (q, IH), 7.30 (d, IH),
7.35 (d, IH), 7.53 (d, IH), 7.71 (m, 2H); Mass
Spectrum : M+H+ 448. y) The product gave the following
data; NMR Spectrum : (CDCl 3) 0.48 (m, 2H), 0.70 (m,
2H), 1.11 (m, 5H), 1.56 (m, IH), 1.76 (m, 4H), 2.10
(s, 3H), 2.35 (m, 4H), 2.74 (m, IH), 2.85 (t, 2H),
4.08 (t, 2H), 6.37 (m, IH), 6.53 (m, IH), 6.75 (m,
IH), 7.21 (m, IH), 7.32 (m, 2H), 7.53 (m, IH), 7.70
(m, 2H); Mass Spectrum :M+ 474. z) The product gave
the following data; NMR Spectrum : (CDCl 3) 0.49 (m,
2H), 0.73 (m, 2H), 0.98 (d, 12H), 2.11 (s, 3H), 2.77
(m, 3H), 2.99 (m, 2H), 3.95 (t, 2H), 6.41 (m, 2H),
6.76 (m, IH), 7.19 (m, IH), 7.31 (d, IH), 7.36 (d,
IH), 7.53 (d, IH), 7.70 (m, 2H); Mass Spectrum : M+tf
462. aa) The product gave the following data; NMR
Spectrum : (CDCl 3) 0.49 (m, 2H), 0.72 (m, 2H), 1.00
(m, 9H), 2.11 (s, 3H), 2.54 (q, 2H), 2.79 (m, 3H),
2.97 (m, IH), 4.04 (t, 2H), 6.39 (m, IH), 6.46 (s,
IH), 6.76 (m, IH), 7.21 (m, IH), 7.3 (d, IH), 7.36 (d,
IH), 7.52 (d, IH), 7.69 (m, 2H); Mass Spectrum : M+H+
448. bb) The product gave the following data; NMR
Spectrum : (CDCl3) 0.49 (m, 2H), 0.73 (m, 2H), 1.08
(d, 3H), 1.25 (m, 2H), 1.61 (m, 4H), 2.15 (s, 3H),
2.37 (m, 2H), 2.83 (m, 3H), 3.09 (m, IH), 4.14 (t,
2H), 6.43 (m, 2H), 6.77 (m, IH), 7.21 (m, IH), 7.30
(d, IH), 7.37 (d, IH), 7.54 (d, IH), 7.70 (m, 2H);
Mass Spectrum : M+H+ 460. cc) The product gave the
following data; NMR Spectrum : (CDCl 3) 0.49 (m, 2H),
0.72 (m, 2H), 1.74 (q, IH), 2.09 (q, 4H), 2.26 (q,
IH), 2.78 (m, 5H), 3.58 (m, 4H), 3.84 (m, IH), 4.16
(t, 2H), 6.41 (m, IH), 6.57 (s, IH), 6.77 (m, IH),
7.23 (m, IH), 7.30 (d, IH), 7.38 (d, IH), 7.54 (d,
IH), 7.70 (m, 2H); Mass Spectrum : M+H+ 478. dd) The
product gave the following data; NMR Spectrum : (DMSOd
6) 0.48 (m, 2H), 0.72 (m, 2H), 1.35 (m, 10H), 2.10 (s,
3H), 2.40 (m, IH), 2.73 (m, IH), 2.88 (m, IH) 5 3.10
(m, 2H), 4.16 (m, 2H), 6.38 (m, IH), 6.61 (m, IH),
6.76 (m, IH), 7.20 (m, IH), 7.29 (d, IH), 7.35 (d,
IH), 7.55 (d, IH), 7.71 (m, 2H); Mass Spectrum : M+H+
476.ee) The product gave the following data; NMR
Spectrum : (DMSOd 6) 0.56 (m, 2H), 0.69 (m, 2H), 1.01
(d, 6H), 2.11 (s, 3H), 2.79 (m, IH), 2.86 (m, IH),
2.92 (m, 2H), 4.12 (m, 2H), 6.73 (d, IH), 7.21 (d,
IH), 7.43 (m, IH), 7.50 (d, IH), 7.67 (d, IH), 7.71
(s, IH), 7.73 (s, IH), 7.76 (d, IH), 7.87 (d, IH),
8.43 (d, IH); Mass Spectrum : M+H+ 420. ft) The
product gave the following data; NMR Spectrum : (DMSOd
6) 0.56 (m, 2H), 0.69 (m, 2H), 2.10 (s, 3H), 2.35 (s,
3H), 2.82 - 2.89 (m, 3H), 4.13 (m, 2H), 6.73 (d, IH),
7.22 (d, IH), 7.42 (m, IH), 7.50 (d, IH), 7.66 (s,
IH), 7.72 (d, IH), 7.76 (s, IH), 7.87 (d, IH), 8.46
(d, IH); Mass Spectrum :M+H 392. Example 5
3-(7-Bromo-l-oxoisoquinolin-2(l
H)-yl)-iV-cyclopropyl-4-methylbenzamide To a solution
of 3-(7-bromo-l,3-dioxo-3,4-dihydroisoquinolin-2(l
H)-yl)-Ncyclopropyl- 



4-methylbenzamide (1.13 g) in methanol (19 ml) and
methylene chloride (45 ml) under an atmosphere of
argon was added NaBH (114 mg) portionwise and the
reaction stirred at room temperatue for 17 hours.
Concentrated hydrochloric acid (0.2 ml) was added and
the reaction stirred for a further 1 hour. The
reaction mixture was concentrated and the residue
resuspended in methylene chloride, washed 2N HCl,
dried (magnesium sulfate) and concentrated to give
3-(7-bromo-l-oxoisoquinolin-2(l H)-yl)-Ncyclopropyl-
4-methylbenzamide as a brown solid (157 mg); NMR
Spectrum : (DMSOd ) 0.55 (m, 2H), 0.70 (m, 2H), 2.10
(s, 3H), 2.85 (m, IH), 6.80 (d, IH), 7.42 (d, IH),
7.51 (d, IH), 7.78 (d, IH), 7.79 (s, IH), 7.89 (d,
IH), 7.97 (d, IH), 8.35 (s, IH), 8.44 (d, IH); Mass
Spectrum : M+H* 421. 3-(7-Bromo- 1,3-dioxo-3
,4-dihydroisoquinolin-2(l H)-yl)-N-cyclopropyl-4-
methylbenzamide used as starting material was prepared
as follows:- Sodium hydride (1.2 g) was added
portionwise to a stirred suspension of 2-bromo-
5-methoxybenzoic acid (3.50 g) and copper (I) bromide
(100 mg) in ethylacetoacetate (15 ml). After the
addition was complete the reaction was stirred under
an argon atmosphere at 8O0C for 30 minutes. The
reaction mixture was cooled to room temperature and
poured into water (100 ml) and extracted with diethyl
ether (x2). To the aqueous layer was added NaOH (10 g)
and the solution stirred at room temperature for 18
hours. The solution was washed with methylene chloride
and the pH adjusted to pH 1 with
concentratedhydrochloric acid and extracted with
methylene chloride. The combined organic layers were
dried (magnesium sulfate) and concentrated to a brown
solid. The solid was triturated with ethyl acetate to
yield 2-(carboxymethyl)-5-bromobenzoic acid as a brown
solid (2.38 g); NMR Spectrum: (DMSOd6) 3.98 (s, 2H),
7.37 (d, IH), 7.76 (d, IH), 8.04 (s, 1H); Mass
Spectrum: M+Na+ 281. To a suspension of
2-(carboxymethyl)-5-bromobenzoic acid (2.37 g) in
acetone (20 ml) was added acetyl chloride (2.60 ml)
and the reaction mixture was stirred at room
temperature for 18 hours. The solvent was evaporated
and azeotroped with toluene (x3). The resultant solid
was triturated with diethyl ether to yield 7-bromo-l
H-isochromenel, 3(4H)-dione as a brown solid (2.20 g);
NMR Spectrum: (DMSOd6) 4.24 (s, 2H), 7.42 (d, IH),
7.94 (d, IH), 8.13 (s, IH). A suspension of 7-bromo-l
H-isochromene-l,3(4 H)-dione (1.09 g) and
3-amino-Ncyclopropyl- 4-methylbenzamide (0.91 g) in a
mixture of toluene (8 ml) and acetic acid (2.5 ml) was
heated under microwave irradiation conditions
(Personal Chemistry Emrys Optimizer with 300W
magnetron) at 15O0C for 60 minutes. This was process
was repeated and the batches combined, diluted with
ethyl acetate and washed with IN HCl, saturated NaHCO
solution, water, brine, dried (magnesium sulfate) to
yield 3-(7-bromo-l,3-dioxo- 3,4-dihydroisoquinolin-2(l
H)-yl)-N-cyclopropyl-4-methylbenzamide as a brown
solid (1.13 g); NMR Spectrum: (DMSOd6) 0.60 (m, 2H),
0.71 (m, 2H), 2.12 (s, 3H), 2.89 (m, IH), 4.34 (d,
IH), 4.42 (d, IH), 7.48 (d, IH) 3 7.53 (d, IH), 7.70
(s, IH), 7.85 (d, IH), 7.99 (d, IH), 8.20 (s, IH),
8.45 (d, IH); Mass Spectrum :M+Na+ 435. Example 6
3-(l-Oxoisoquinolin-2(l
H)-yl)-iV-cyclopropyl-4-methylbenzamide To a solution
of 3-(l,3-dioxo-3,4-dihydroisoquinolin-2(l
H)-yl)-N-cyclopropyl-4- methylbenzamide (385 mg) in
methanol (8 ml) and methylene chloride (19 ml) under
an atmosphere of argon was added NaBH4 (48 mg)
portionwise and the reaction stirred at room
temperature for 17 hours. Concentrated hydrochloric
acid (0.1 ml) was added and the reaction stirred for a
further 30 minutes. The reaction mixture was
concentrated and the residue resuspended in ethyl
acetate, washed IN NaOH, water, brine, dried
(magnesium sulfate) and concentrated to give a white
solid which was purified by column chromatography with
a gradient of rso-hexane to 80% ethylacetate/wo-hexane
to give 3-(lOxoisoquinolin-2(l
H)-yl)-N-cyclopropyl-4-methylbenzamide as a white
solid (190 mg); NMR Spectrum: (DMSOd6) 0.56 (m, 2H),
0.69 (m, 2H), 2.10 (s, 3H), 2.85 (m, IH), 6.75 



(d, IH), 7.34 (d, IH), 7.49 (d, IH), 7.58 (m, IH),
7.75-7.82 (m, 3H), 7.88 (d, IH), 8.26 (d, IH), 8.43
(d, IH); Mass Spectrum:M+H+ 319. 3-(l ,3-Dioxo-3
,4-dihydroisoquinolin-2(l
H)-yl)-N-cyclopropyl-4-methylbenzamide used as
starting material was prepared as follows:- A
suspension of lH-isochromene-l,3(4 H)-dione (400 mg)
and 3-amino-Ncyclopropyl- 4-methylbenzamide (514 mg)
in toluene (3 ml) was heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 15O0C for 60
minutes. The reaction mixture was diluted with ethyl
acetate and washed with 2N HCl, water, brine, dried
(magnesium sulfate) and concentrated to a foam which
was purified by column chromatography with a gradient
of o-hexane to 70% ethyl acetate/zs-hexane to yield
3-(l,3-dioxo-3,4-dihydroisoquinolin-2(l
H)-yl)-N-cyclopropyl- 4-methylbenzamide as a solid
(464 mg); NMR Spectrum: (DMSOd6) 0.56 (m, 2H), 0.69
(m, 2H), 2.09 (s, 3H), 2.85 (m, IH), 4.33 (d, IH),
4.41 (d, IH), 7.42 (d, IH), 7.49-7.55 (m, 2H), 7.65
(s, IH), 7.74 (t, IH), 7.80 (d, IH), 8.09 (d, IH),
8.39 (d, IH); Mass Spectrum: M+H . Example 7
3-[7-[2-(Dimethylamino)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]-iV-isoxazol-3-yl-4- methylbenzamide To a
stirred solution of
3-[7-[2-(dimethylammo)ethoxy]-l-oxoisoquinolin-2(l H)-
yl]-4-methylbenzoic acid (232 mg) in methylene
chloride (5 ml) was added thionyl chloride (23 1 ml)
and the solution heated to 4O0C for 40 minutes. The
reaction mixture was concentrated and azeotroped with
toluene (x2). The residue was dissolved in methylene
chloride (2 ml) and 3-aminoisoxazole (94 ml) added and
the reaction mixture stirred for 18 hours. The
reaction was diluted with ethyl acetate, washed IN
NaOH, water, brine, dried (magnesium sulfate) and
concentrated to a brown oil which was purified by
column chromatography with a gradient of 10% methanol
in methylene chloride to 10% methanol/methylene
chloride + 1% aqueous ammonia solution to yield an
orange oil which was recrystallised from ethyl acetate
to give
3-[7-[2-(dimethylamino)ethoxy]-loxoisoquinolin- 2(l
H)-yl]-N-isoxazol-3-yl-4-methylbenzamide as a solid
(63 mg); NMRSpectrum : (DMSOd6) 2.15 (s, 3H), 2.23 (s,
6H), 2.69 (t, 2H), 4.17 (m, 2H), 6.73 (d, IH), 7.03
(s, IH), 7.24 (d, IH), 7.41 (d, IH), 7.59 (d, IH),
7.69 (s, IH), 7.71 (d, IH), 8.01 (s, IH), 8.06 (d,
IH), 8.84 (s, IH), 11.46 (s, IH); Mass Spectrum : M+H+
433.
3-[7-[2-(Dimethylamino)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid used as starting material
was prepared as follows:-
3-(7-Hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (0.47 g), 2-
dimethylaminoethyl chloride hydrochloride (0.69 g),
potassium carbonate (2.21 g), and sodium iodide (24
mg) were stirred in acetone (25 ml) at 6O0C for 17
hours. 2N NaOH (5 ml) was added, the reaction stirred
for 20 minutes and the acetone removed by evaporation.
The residue was acidified with concentrated
hydrochloric acid and the solution was purified by
column chromatography on an ion exchange column
(isolute SCX column from International Sorbent
Technology Limited, Henoed, Mid-Glamorgan, UK) using
initially methanol and then a 99:1 mixture of methanol
and aqueous ammonia solution to give 3-[7-
[2-(dimethylamino)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid as an oil (232 mg): Mass
Spectrum :M+H+ 367. 3-(7-Hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid used as starting material
was prepared as follows:-
N-Cyclopropyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (0.5 g) was stirred in 48%
hydrobromic acid (7 mL) and heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 15O0C for 1 hour.
The reaction mixture was diluted with ethyl acetate,
washed water (x3), brine, dried (magnesium sulfate)
and concentrated to a brown solid. The solid was
triturated with 



diethyl ether to yield
3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid as a brown solid (0.32 g);
NMR Spectrum : (DMSOd6) 2.11 (s, 3H), 6.65 (d, IH),
7.12 (d, IH), 7.27 (d, IH), 7.54 (d, IH), 7.60 (s,
IH), 7.61 (d, IH), 7.78 (s, IH), 7.95 (d, IH), 10.09
(s, IH), 13.05 (s, IH); Mass Spectrum :M+H+ 296.
Example 8
3-[7-[2-(Dimethylamino)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]-iV-ethyl-4- methylbenzamide
N-Ethyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (88 mg), 2-
dimethylaminoethyl chloride hydrochloride (51 mg),
potassium carbonate (0.38 g), andsodium iodide (3 mg)
were stirred in acetone (4 ml) at 6O0C for 17 hours.
The reaction mixture was filtered, the solids washed
with acetone, and the filtrate was concentrated. The
residue was dissolved in ethyl acetate and washed with
2N NaOH solution, brine, dried (magnesium sulfate) and
concentrated. Purification by column chromatography on
a silica column eluting with 10% methanol/ethyl
acetate + 1% aqueous ammonia solution gave 3-
[7-[2-(dimethylamino)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]-N-ethyl-4-methylbenzamide as a white solid; NMR
Spectrum: (DMSOd6) 1.11 (t, 3H), 2.10 (s, 3H), 2.24
(s, 6H), 2.68 (t, 2H), 3.28 (m, 2H), 4.18 (m, 2H),
6.72 (d, IH), 7.21 (d, IH), 7.41 (d, IH), 7.50 (d,
IH), 7.69 (s, IH), 7.71 (d, IH), 7.78 (s, IH), 7.89
(d, IH), 8.48 (s, IH); Mass Spectrum :M+H 394.
N-Ethyl-3-(7-hydroxy-l -oxoisoqumolm-2(l
H)-yl)-4-methylbenzamide used as starting material was
prepared as follows :- To a stirred solution of
3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (140 mg) in methylene
chloride (3 ml) was added thionyl chloride (40 ml) and
DMF (40 ml) and the solution heated to 4O0C for 35
minutes. The reaction mixture was cooled to room
temperature and 2M ethylamine in THF (2.1 mL) was
added and the reaction stirred at room temperature for
2 hours. The reaction was dissolved in IN NaOH and
washed with ethyl acetate. The aqueous layer was
acidified to pH 3 and extracted with ethyl acetate
(x3). The organic layers were dried (magnesium
sulfate) and concentrated to yield
-ethyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide as a solid (88 mg); NMR
Spectrum : (DMSOd6) 1.11 (t, 3H), 2.09 (s, 3H), 3.30
(m, 2H), 6.66 (d, IH), 7.11 (d, IH), 7.25 (d, IH),
7.49 (d, IH), 7.60 (s, IH), 7.61 (d, IH), 7.77 (s,
IH), 7.89 (d, IH), 8.47 (s, IH); Mass Spectrum:M+H+
323.Example 9 Using an analogous procedure to that
described in Example 8, N-Ethyl-3-(7-
hydroxy-l-oxoisoquinolin-2(l H)-yl)-4-methylbenzamide
was alkylated with the appropriate alkylating reagent
to give the compounds described in Table 3. Table 3
Notes a) The product gave the following data; NMR
Spectrum: (DMSOd6) 1.11 (t, 3H), 2.10 (s, 3H), 2.52
(m, 4H), 2.75 (t, 2H), 3.27 (m, 2H), 3.58 (m, 4H),
4.22 (m, 2H), 6.73 (d, IH), 7.25 (d, IH), 7.42 (m,
IH), 7.51 (d, IH), 7.69 (s, IH), 7.72 (d, IH), 7.78
(s, IH), 7.90 (d, IH), 8.50 (s, IH); Mass
Spectrum:M+H+ 436. Example 10
iV-Cyclopropyl-4-methyl-3-[l-oxo-7-[3-(4-propionylpipe
razin-lyl) propoxy]isoquinolin-2(l H)-yl]benzamide A
mixture of 3-[7-(3-chloropropyl)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide and
3-[7-(3-bromopropyl)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide (3:1, 0.18 g),
potassium iodide (0.14 g), 1-propionylpiperazine (0.38
g) were stirred in DMA (4.5 ml) and heated under
microwave irradiation conditions (Personal Chemistry
Emrys Optimizer with 300W magnetron) at 15O0C for 90
minutes. The reaction mixture was diluted with ethyl
acetate and washed with water (x5), brine (x2), dried
(magnesium sulfate) and concentrated. Purification by
column chromatography on a silica 



column eluting using a gradient of methylene chloride
to 6% methanol/methylene chloride gave
N-cyclopropyl-4-methyl-3-[l-oxo-7-[3-(4-propionylpiper
azin-lyl) propoxy]isoquinolin-2(l H)-yl]benzamide
(0.174 g) as a white foam; NMR Spectrum:(CDCl3) 0.57
(m, 2H), 0.82 (m, 2H), 1.14 (t, 3H), 2.02 (m, 2H),
2.19 (s, 3H), 2.33 (q, 2H), 2.44 (m, 4H), 2.56 (t,
2H), 2.85 (m, IH), 3.47 (m, 2H), 3.63 (m, 2H), 4.16
(t, 2H), 6.46 (s, IH), 6.51 (d, IH), 6.86 (d, IH),
7.29 (m, IH), 7.39 (d, IH), 7.47 (d, IH), 7.61 (d,
IH), 7.75 (d, IH), 7.81 (d, IH); Mass Spectrum : M+H+
517. The mixture of
3-[7-(3-chloropropyl)-l-oxoiso.quinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide and
3-[7-(3-bromopropyl)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide (3:1 mixture)
used as starting material was prepared as follows:-
l-Bromo-3-chloropropane (12.35 ml) was added to a
solution of N-cyclopropyl-3-
(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (4.17g) and potassium
carbonate (17.25g) in DMF (145 ml) at room
temperature. This solution was allowed to stir at 5O0C
for 18 hours. The reaction mixture evaporated and
redissolved in dissolved in ethyl acetate and washed
with water. The organic layer was washed with 2N HCl,
water, brine, dried (magnesium sulfate) and
concentrated to give a cream solid. This solid was
stirred in diethyl ether for 90 minutes, collected by
filtration and air-dried to yield a mixture of
3-[7-(3-chloropropoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide; NMR Spectrum
: (DMSOd6) 0.55 (m, 2H), 0.89 (m, 2H), 2.19 (s, 3H),
2.30 (m, 2H), 2.80 (m, IH), 3.80 (m, 2H), 4.23 (m,
2H), 6.48 (m, IH), 6.56 (m, IH), 6.84 (m, IH), 7.28
(m, IH), 7.38 (m, IH), 7.43 (m, 2H), 7.52 (m, IH),
7.78 (m, 2H); Mass Spectrum :M+H+ 397 and
3-[7-(3-bromopropoxy)-l-oxoisoqumolm-2(l
H)-yl]-Ncyclopropyl- 4-methylbenzamide; NMR Spectrum:
(DMSOd6) 0.55 (m, 2H), 0.89 (m, 2H), 2.19 (s, 3H),
2.38 (m, 2H), 2.80 (m, IH), 3.64 (m, 2H), 4.23 (m,
2H), 6.48 (m, IH), 6.56 (m, IH), 6.84 (m, IH), 7.28
(m, IH), 7.38 (m, IH), 7.43 (m, 2H), 7.52 (m, IH),
7.78 (m, 2H); Mass Spectrum:M+H+ 455 in a 3:1 ratio
(3.99g). Example 11 Using an analogous procedure to
that described in Example 10, a mixture of
3-[7-(3-chloropropyl)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4-methylbenzamide and
3-[7-(3-bromopropyl)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4-methylbenzamide (3:l mixture)
was reacted with the appropriate amine to give the
compounds described in Table 4. . .Notes a) The
product gave the following data; NMR Spectrum :
(CDCl3) d 0.56 (m, 2H), 0.80 (m, 2H), 1.01 (d, 6H),
1.99 (m, 2H), 2.19 (s, 3H), 2.24 (s, 3H), 2.59 (t,
2H), 2.84 (m, 2H), 4.14 (t, 2H), 6.46 (m, IH), 6.54
(s, IH), 6.83 (m, IH), 7.27 (m, IH), 7.37 (m, IH),
7.43 (m, IH), 7.61 (d, IH), 7.77 (m, 2H); Mass
Spectrum : M+H+ 449. b) The product gave the following
data; NMR Spectrum : (CDCl3) 0.57 (m, 2H), 0.81 (m,
2H), 2.00 (m, 6H), 2.18 (s, 3H), 2.59 (m, 6H), 2.84
(m, IH), 4.15 (m, 2H), 6.46 (s, IH), 6.50 (m, IH),
6.86 (m, IH), 7.28 (m, IH), 7.38 (d, IH), 7.47 (m,
IH), 7.61 (d, IH), 7.75 (m, IH), 7.80 (d, IH); Mass
Spectrum : M+H+ 497.c) The product gave the following
data; NMR Spectrum : (CDCl3) 0.56 (m, 2H), 0.80 (m,
2H), 1.46 (m, 2H), 1.63 (m, 4H), 2.06 (m, 2H), 2.18
(s, 3H), 2.47 (m, 4H), 2.55 (m, 2H), 2.83 (m, IH),
4.13 (t, 2H), 6.49 (m, 2H), 6.85 (m, IH), 7.27 (m,
IH), 7.38 (d, IH), 7.45 (d, IH), 7.61 (d, IH), 7.77
(m, 2H); Mass Spectrum :M+H+ 460. d) The product gave
the following data; NMR Spectrum : (CDCl 0.56 Cm.
2ff). 0.80 (m, 2H), 1.50 (m, IH), 1.82 (m, 2H), 1.99
(m, 3H), 2.34 (s, 3H), 2.34 (s, 3H), 2.45 (m, IH),
2.53 (m, IH), 2.64 (m, 2H), 2.83 (m, IH), 3.71 (m,
IH), 3.85 (m, IH), 4.00 (m, IH), 4.14 (t, 2H), 6.48
(m, IH), 6.52 (s, IH), 6.84 (m, IH), 7.28 (m, IH),
7.38 (d, IH), 7.44 (d, IH), 7.61 (d, IH), 7.77 (m,
2H); Mass Spectrum :M+H+ 490. e) The product gave the
following data; NMR Spectrum : (CDCl3) 0.57 (m, 2H),
0.81 (m, 2H), 1.16 (d, 6H), 1.74 (t, 2H), 2.02 (m,
2H), 2.19 (s, 3H), 2.52 (t, 2H), 2.76 (m, 2H), 2.84
(m, IH), 3.68 (m, 2H), 4.15 (t, 2H), 6.46 (s, IH),
6.50 (m, IH), 6.86 (m, 



IH), 7.28 (m, IH), 7.39 (d, IH), 7.46 (d, IH), 7.61
(d, IH), 7.75 (m, IH), 7.80 (d3 Iff); Mass Spectrum :
M+H+ 490. f) The product gave the following data; NMR
Spectrum : (CDCl3) 0.56 (m, 2H), 0.79 (m, 2H), 1.81
(m, 4H), 2.08 (m, 2H), 2.18 (s, 3H), 2.59 (m, 4H)32.69
(t, 2H), 2.82 (m, IH), 4.15 (t, 2H), 6.50 (m, 2H),
6.84 (m, IH), 7.28 (m, IH), 7.38 (d, IH), 7.44 (d,
IH), 7.61 (d, IH), 7.77 (m, 2H); Mass Spectrum : M+H+
446. g) The product gave the following data; NMR
Spectrum : (CDCl3) 0.56 (m, 2H), 0.81 (m, 2H), 2.02
(m, 2H), 2.19 (s, 3H), 2.47 (t, 4H), 2.55 (t, 2H),
2.84 (m, IH), 3.72 (t, 4H)54.16 (t, 2H), 6.49 (m, 2H),
6.85 (m, IH), 7.28 (m, IH), 7.38 (d, IH), 7.46 (d,
IH), 7.61 (d, IH), 7.75 (m, IH), 7.80 (d, IH); Mass
Spectrum :M+H+ 462. h) The product gave the following
data; NMR Spectrum : (CDCl3) 0.56 (m, 2H), 0.80 (m,
2H), 2.00 (m, 2H), 2.18 (s, 3H), 2.22 (t, IH), 2.34
(s, 3H), 2.64 (t, 2H), 2.83 (m, IH), 3.38 (d, 2H),
4.14 (t, 2H), 6.48 (m, 2H), 6.84 (m, IH), 7.28 (m,
IH), 7.38 (d, IH), 7.45 (d, IH), 7.61 (d, IH) 5 7.77
(m, 2H); Mass Spectrum :M+H+ 444. i) The product gave
the following data; NMR Spectrum : (CDCl3) 0.56 (m,
2H), 0.81 (m, 2H), 2.01 (m, 2H), 2.19 (s, 3H)52.27 (m,
2H), 2.67 (m, 2H)52.76 (m, 2H), 2.84 (m, IH), 2.93 (t,
2H), 4.16 (t, 2H), 6.44 (s, IH), 6.50 (m, IH), 6.86
(m, IH), 7.28 (m, IH), 7.39 (d, IH), 7.46 (d, IH),
7.61 (d, IH), 7.76 (m, IH) 5 7.79 (d, IH); Mass
Spectrum: M+H4 482.j ) The product gave the following
data; NMR Spectrum : (CDCl 3) 0.57 (m, 2H), 0.82 (m,
2H), 1.58 (m, 2H), 1.86 (m, 2H), 2.01 (m, 2H), 2.19
(s, 3H), 2.29 (m, IH), 2.42 (m, IH), 2.55 (m, 3H),
2.82 (m, 2H), 4.14 (t, 2H), 4.63 (m, IH), 6.42 (s,
IH), 6.51 (m, IH), 6.86 (m, IH), 7.28 (m, IH), 7.39
(d, IH), 7.46 (d, IH), 7.60 (d, IH), 7.76 (q, IH),
7.79 (d, IH); Mass Spectrum : M+H+ 478. k) The product
gave the following data; NMR Spectrum : (CDCl 3) 0.49
(m, 2H), 0.74 (m, 2H), 1.55 (m, 4H), 1.92 (m, 2H),
2.12 (s, 3H), 2.23 (s, 3H), 2.51 (m, IH), 2.60 (t,
2H), 2.77 (m, IH), 3.28 (m, 2H), 3.93 (m, 2H), 4.08
(t, 2H), 6.41 (m, 2H), 6.78 (m, IH), 7.21 (m, IH),
7.31 (d, IH), 7.39 (d, IH), 7.54 (d, IH), 7.69 (m,
IH), 7.73 (d, IH); Mass Spectrum : M+BT" 490.
N-Methyl- N-(tetrahydropyran-4-yl)amine hydrochloride
used as starting material was prepared as follows:- A
mixture of methylamine hydrochloride (5.4 g),
terahydro-4H-pyran-4-one (8 g), triethylamine (2.4 g),
5% palladium on carbon (400 mg) and methanol (56 ml)
were stirred at 60 C for 3 hours under a hydrogen
atmosphere. The palladium on carbon was removed by
filtration through diatomaceous earth (Celite(r)) and
the resultant filtrate evaporated in vacuo to a cream
solid. To this solid were added propan-2-ol (39 ml),
methanol (10 ml) and diethyl ether (20 ml), the
resultant suspension then allowed to stir at room
temperature for 1 hour, the solid was collected by
filtration, washed with diethyl ether (10 ml) and
dried in vacuo at room temperature to give N-methyl-
N-(tetrahydropyran-4-yl)amine hydrochloride (9.83 g)
as a white solid; NMR Spectrum : (DMSOd 6) 1.62 (m,
2H); 1.94 (m, 2H); 2.53 (m, 3H); 3.14 (m, IH); 3.3 (m,
2H); 3.91 (m, 2H); 9.24 (s, 2H). 1) The product gave
the following data; NMR Spectrum : (CDCl 3) 0.49 (m,
2H), 0.73 (m, 2H), 1.88 (m, 6H), 2.11 (s, 3H), 2.35
(m, 2H), 2.53 (m, 4H), 2.76 (m, IH), 4.07 (m, 2H),
4.60 (m, IH), 6.42 (m, 2H), 6.78 (m, IH), 7.20 (m,
IH), 7.31 (d, IH), 7.38 (d, IH), 7.54 (d, IH), 7.70
(m, 2H); Mass Spectrum : M+H+ 478. m) The product gave
the following data; NMR Spectrum : (CDCl 3) 0.48 (m,
2H), 0.73 (m, 2H), 2.03 (m, 7H), 2.40 (m, IH), 2.72
(m, 6H), 4.09 (t, 2H), 5.10 (m, IH), 6.42 (m, 2H),
6.77 (m, IH), 7.20 (m, IH), 7.31 (d, IH), 7.37 (d,
IH), 7.54 (d, IH), 7.70 (m, 2H); Mass Spectrum :M+H
464. n) The product gave the following data; NMR
Spectrum : (CDCl 3) 0.49 (m, 2H), 0.73 (m, 2H), 2.03
(m, 7H), 2.40 (m, IH), 2.72 (m, 6H), 4.09 (t, 2H),
5.10 (m, IH), 6.41(m, 2H), 6.77 (m, IH), 7.20 (m, IH),
7.31 (d, IH), 7.37 (d, IH), 7.54 (d, IH), 7.70 



(m, 2H); Mass Spectrum : M+ 464. Example 12
iV-Cyclopropyl-4-methyl-3-[7-(4-methylpiperazin-l-yl)-
l-oxoisoquinolin-2(li3)- yl]benzamide 2-
{5-[(Cyclopropylammo)carbonyl]-2-methylphenyl} -
1-OXO-1,2- dihydroisoquinolin-7-yl
trifluoromethanesulfonate (58 mg), palladium acetate
(3 mg), BINAP (16 mg) and cesium carbonate (101 mg)
were placed in a reaction tube under an atmosphere of
argon. Toluene (0.5 ml) was added followd by
N-methylpiperazine (0.041 ml) and the reaction mixture
was stirred in a sealed tube at 950C for 16 hours. The
reaction mixture was diluted with ethyl acetate and
washed with water (2x), brine, dried (magnesium
sulfate) and concentrated. Purification by RP-HPLC (5
- 95% MeCN: 1% NH4OH in H2O, 2 1 ml/min using a Waters
Xterra Prep RPl 8 5 micron, 19x100mm column) gave
N-cyclopropyl-4-methyl-3-[7-(4-methylpiperazin-l-yl)-l
-oxoisoquinolin- 2(l H)-yl]benzamide (17 mg) as a pale
yellow solid; NMR Spectrum : (DMSOd 6) 0.55 (m, 2H),
0.69 (m, 2H), 2.09 (s, 3H) 5 2.29 (s, 3H), 2.56 (m,
4H), 2.85 (m, IH), 3.29 (m, 4H) 5 6.65 (d, IH), 7.11
(d5 IH) 5 7.48 (d5 IH) 5 7.52 (d, IH), 7.61 (m, 2H),
7.74 (s, IH), 7.87 (d, IH), 8.43 (d, IH); Mass
Spectrum : M+H + 417. 2-
{5-[(Cyclopropylamino)carbonyl]-2-methylphenyl}
-1-oxo-1 ,2- dihydroisoquinolin-7-yl
trifluoromethanesulfonate used as starting material
was prepared as follows :-
N-Cyclopropyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (250 mg),
N-phenyltrifluoromethanesulfonamide (267 mg) and
potassium carbonate (311 mg) were stirred in THF (6
ml) and heated under microwave irradiation (Personal
Chemistry Emrys Optimizer with 300W magnetron) at
12O0C for 10 minutes. The reaction mixture was diluted
with ethyl acetate and washed with water (2x), brine,
dried (magnesium sulfate) and concentrated.
Purification by column chromatography with a gradient
of isohexane to 70% ethyl acetate/ o-hexane yielded
2-{5-[(cyclopropylamino)carbonyl]-2- methylphenyl}
-1-oxo- 152-dihydroisoquinolin-7-yl
trifluoromethanesulfonate as a cream coloured solid
(264 mg); NMR Spectrum : (DMSOd 6) 0.53 (m, 2H), 0.67
(m, 2H), 2.10 (s,3H), 2.83 (m, IH), 6.87 (d, IH), 7.49
(m, 2H), 7.76 (s, IH), 7.86 (d, IH), 7.93 (d, IH),
8.00 (d, IH), 8.19 (s, IH), 8.42 (d, IH); Mass
Spectrum : M+Na + 489. Example 13
iV-Cyclopropyl-3-[7-[(l-etliylpiperidin-4-yl)oxy]-l-ox
oisoquinolin-2(l Hr)-yl]-4- methylbenzamide
N-Cyclopropyl-4-methyl-3-[l-oxo-7-(piperidin-4-yloxy)i
soqumolin-2(l H)- yl]benzamide (50 mg), iodoethane
(0.105 ml) and potassium carbonate (66 mg) were
stirred in DMF (0.5 ml) at room temperature for 18
hours. The reaction mixture was diluted with ethyl
acetate and washed with water (5x), brine, dried
(magnesium sulfate) and concentrated to give
N-cyclopropyl-3-[7-[(l-ethylpiperidin-4-yl)oxy]-loxois
oquinolin- 2(l H)-yl]-4-methylbenzamide as a cream
coloured foam solid (44 mg); NMR Spectrum : (DMSOd 6)
0.56 (m, 2H), 0.69 (m, 2H), 1.00 (t, 3H), 1.69 (m,
2H), 1.99 (m, 2H), 2.10 (s, 3H), 2.25 (m, 2H), 2.38
(m, 2H), 2.71 (m, 2H), 2.85 (m, IH), 4.53 (m, IH),
6.70 (d, IH), 7.20 (d, IH), 7.41 (d, IH), 7.49 (d,
IH), 7.67 (s, IH), 7.70 (d, IH), 7.72 (s, IH), 7.88
(d, IH), 8.42 (d, IH); Mass Spectrum : M -H+ 446.
N-Cyclopropyl-4-methyl-3-[l-oxo-7-(piperidm-4-yloxy)is
oquinolin-2(l H)- yl]benzamide used as starting
material was prepared as follows :-
N-Cyclopropyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (200 mg) was stirred with
cesium fluoride (364 mg) and
4-methanesulfonyloxypiperidine-lcarboxylic acid r
-butyl ester (251 mg) in DMA (1.5 ml) at 850C for 24
hours (during this time further additions (4 x 125 mg)
of 4-methanesulfonyloxypiperidine-l-carboxylic acid
tert-buiyl ester took place). The reaction mixture was
diluted with ethyl acetate and 



washed with IN NaOH (2x), water (3x), brine, dried
(magnesium sulfate) and concentrated to a brown oil.
Purification by column chromatography with a gradient
of 50% ethyl acetate/ o-hexane to 100% ethyl acetate
gave a cream coloured solid. The solid was dissolved
in 4M HCl in dioxane solution (1 ml) and methanol (0.5
ml) and stirred for 16 hours at room temperature. The
reaction mixture was concentrated and the residue was
purified by column chromatography on an ion exchange
column (isolute SCX column from International Sorbent
Technology Limited, Henoed, Mid-Glamorgan, UK) using
initially methanol and then a 99:1 mixture of methanol
and aqueous ammonia solution to give Ncyclopropyl-
4-methyl-3-[l-oxo-7-(piperidin-4-yloxy)isoquinolin-2(l
H)-yl]benzamide as acream coloured foam solid (146
mg); NMR Spectrum : (DMSOd 6) 0.55 (m, 2H), 0.69 (m,
2H), 1.50 (m, 2H), 1.95 (m, 2H), 2.10 (s, 3H), 2.60
(m, 2H), 2.84 (m, IH), 2.96 (m, 2H), 4.54 (m, IH),
6.71 (d, IH), 7.20 (d, IH), 7.41 (d, IH), 7.49 (d,
IH), 7.67 (s, IH), 7.80 (d, IH), 7.83 (s, IH), 7.87
(d, IH), 8.42 (d, IH); Mass Spectrum : M+H+ 418.
4-Methanesulfonyloxypiperidine-l-carboxylic acid
tert-butyl ester used as starting material was
prepared as follows :- To a stirred IM solution of
lithium bis(trimethylsilyl)amide in THF (140 ml) at -
780C was added dropwise over 10 minutes a solution of
tert-butyl 4-oxopiperidine-lcarboxylate (27.9 g) in
THF (100 ml). The solution was stirred at -78 0C for a
further 30 minutes when
N-phenyltrifluoromethanesulfonimide (50 g) was added
over 30 minutes. The resultant solution was warmed to
room temperature and stirred for 18 hours. The
solution was washed with 2N NaOH and the aqueous layer
extracted with diethyl ether. The organic layers were
combined, dried (sodium sulfate) and concentrated to
yield 4- methanesulfonyloxypiperidine-1-carboxylic
acid tert-butyl ester as an oil (41 g); NMR Spectrum :
(CDCl 3) 1.45 (s, 9H), 2.43 (m, 2H), 3.63 (t, 2H),
4.05 (d, 2H), 5.77 (m, IH); Mass Spectrum : MH-H+ 332.
Example 14
-Isoxazol-3-yl-4-methyl-3-[7-(4-methylpiperazin-l-yl)-
l-oxoisoquinolin-2(l H)- yljbenzamide To a stirred
suspension of
4-methyl-3-[7-(4-methylpiperazin-l-yl)-loxoisoquinolin
- 2(l H)-yl]benzoic acid (100 mg) and DMF (0.05 ml) in
methylene chloride (2.5 ml) was added thionyl chloride
(0.1 ml) and the suspension was stirred at 4O0C for
3.5 hours. The reaction mixture was concentrated and
the residue was stirred in methylene chloride (2.5 ml)
with N,N '-diisopropylethylamine (0.141 ml) and
3-aminoisoxazole (0.078 ml) at room temperature for
2.5 hours. The reaction mixture was partitioned
between ethyl acetate and saturated aqueous sodium
hydrogen carbonate solution and separated. The aqueous
layer was extracted with ethyl acetate (2x) and the
combined organic extracts were dried (magnesium
sulfate) and concentrated to an orange oil.
Purification by column chromatography with a gradient
of 10% methanol in methylene chloride to 10%
methanol/methylene chloride + 1% aqueous ammonia
solution gave Nisoxazol-
3-yl-4-methyl-3-[7-(4-methylpiperazin-l-yl)-l-oxoisoqu
inolin-2(l H)-yljbenzamide as a yellow solid (55 mg);
NMR Spectrum: (DMSOd6) 2.13 (s, 3H), 2.23 (s, 3H),
2.50 (m, 4H)3 3.27 (m, 4H), 6.68 (d, IH), 7.04 (s,
IH), 7.15 (d, IH), 7.58 (m, 2H), 7.64 (d, IH), 7.99
(s, IH), 8.04 (d, IH), 8.85 (s, IH), 11.47 (s, IH);
Mass Spectrum:M+H+ 444.
4-Methyl-3-[7-(4-methylpiperazin-l-yl)-l-oxoisoqumolin
-2(l H)-yl]benzoic acid used as starting material was
prepared as follows :- To a stirred solution of
3-(7-hydroxy-l-oxoisoquinolm-2(l
H)-yl)-4-methylbenzoic acid (440 mg) and thionyl
chloride (0.131 ml) in methylene chloride (8 ml) was
added DMF (0.14 ml) and the solution was heated at
4O0C for 2 hours. The reaction mixture was allowed to
cool to room temperature before the addition of
methanol (5 ml) and stirring continued for 2.5 hours.
The reaction mixture was concentrated and then
dissolved in ethyl acetate and washed with saturated
aqueous sodium hydrogen carbonate (2x), brine, dried 



(magnesium sulfate) and concentrated to yield the
crude methyl 3-(7-hydroxy-loxoisoquinolin- 2(l
H)-yl)-4-methylbenzoate as a brown solid (419 mg); NMR
Spectrum: (DMSOd6) 2.14 (s, 3H), 3.87 (s, 3H), 6.65
(d, IH), 7.11 (d, IH), 7.23 (d, IH), 7.57-7.62 (m,
3H), 7.80 (s, IH), 7.97 (d, IH), 10.00 (s, IH); Mass
Spectrum: M+Na+ 332. Methyl
3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoate (529 mg),
Nphenyltrifluoromethanesulfonamide (612 mg) and
potassium carbonate (709 mg) were stirred in THF (15
ml) and heated under microwave irradiation (Personal
Chemistry Emrys Optimizer with 300W magnetron) at
12O0C for 10 minutes. The reaction mixture was
concentrated and the residue was dissolved in ethyl
acetate and washed with water (x2), brine, dried
(magnesium sulfate) and concentrated. Purification by
column chromatography with a gradient of zso-hexane to
30% ethyl acetate/wo-hexane yielded methyl
4-methyl-3-[l-oxo-7-{[(trifluoromethyl)sulfonyl]oxy}is
oquinolin-2(l H)- yl]benzoate as a white solid (613
mg); NMR Spectrum: (DMSOd6) 2.15 (s, 3H), 3.86 (s,
3H), 6.89 (d, IH), 7.50 (d, IH), 7.60 (d, IH), 7.90
(s, IH), 7.93 (d, IH), 8.00 (m, 2H), 8.20 (s, IH);
Mass Spectrum:M+Na+ 464. Methyl
4-methyl-3-[l-oxo-7-{[(trifluoromethyl)sulfonyl]oxy}is
oquinolin-2(l H)- yl]benzoate (243 mg), palladium
acetate (12 mg), BINAP (69 mg), and cesium carbonate
(449 mg) were placed in a reaction tube under an
atmosphere of argon. Toluene (2.5 ml) was added
followd by N-methylpiperazine (0.183 ml) and the
reaction mixture was stirred in a sealed tube at 950C
for 16 hours. The reaction mixture was diluted with
ethyl acetateand washed with water (2x), brine, dried
(magnesium sulfate) and concentrated. Purification by
column chromatography on an ion exchange column
(isolute SCX column from International Sorbent
Technology Limited, Henoed, Mid-Glamorgan, UK) using
initially methanol and then a 99:1 mixture of methanol
and aqueous ammonia solution gave methyl
4-methyl-3-[7-(4-methylpiperazin-l-yl)-l-oxoisoquinoli
n-2(l H)-yl]benzoate as a brown solid (189 mg); NMR
Spectrum : (DMSOd6) 2.12 (s, 3H), 2.23 (s, 3H)32.50
(m, 4H), 3.25 (m, 4H), 3.88 (s, 3H), 6.65 (d, IH),
7.12 (d, IH), 7.52-7.60 (m, 3H), 7.63 (d, IH), 7.80
(s, IH), 7.99 (d, IH); Mass Spectrum : M+H+ 392. To a
stirred solution of methyl
4-methyl-3-[7-(4-methylpiperazin-l-yl)-loxoisoquinolin
- 2(l H)-yl]benzoate (272 mg) in methanol was added IN
NaOH solution (0.85 ml) and the reaction mixture was
stirred at 650C for 30 minutes and then neutralized
with IN HCl. After cooling to room temperature the
resulting precipitate was collected by filtration and
washed with water, ethyl acetate, methanol and then
air-dried to yield 4-
methyl-3-[7-(4-methylpiperazin-l-yl)-l-oxoisoquinolin-
2(l H)-yl]benzoic acid (166 mg) as a pale yellow
solid; NMR Spectrum : (DMSOd6) 2.12 (s, 3H), 2.25 (s,
3H), 2.50 (m, 4H), 3.27 (m, 4H), 6.64 (d, IH), 7.12
(d, IH), 7.56 (m, 2H), 7.60 (s, IH), 7.63 (d, IH),
7.75 (s, IH), 7.94 (d, IH); Mass Spectrum: M+H+ 378.
Example 15 3-[7-(2-Aminoethoxy)-l-oxoisoquinolin-2(l
H)-yl]-iV-cyclopropyl-4-niethylbenzamide tert-Butyl
{2-[(2-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}
-l-oxo-l,2- dihydroisoquinolin-7-yl)oxy] ethyl}
carbamate (145 mg) was dissolved in 4N HCl in dioxane
(1.2 ml) and methanol (0.9 ml) stirred at room
temperature for 18 hours. The orange solution was
concentrated and purified by column chromatography on
an ion exchange column (isolute SCX column from
International Sorbent Technology Limited, Henoed,
Mid-Glamorgan, UK) using initially methanol and then a
99:1 mixture of methanol and aqueous ammonia solution
to give 3-[7-(2-aminoethoxy)-l-oxoisoquinolin- 2(l
H)-yl]-N-cyGlopropyl-4-methylbenzamide as a white
solid (102 mg); NMR Spectrum: (DMSOd6) 0.56 (m, 2H),
0.69 (m, 2H), 2.10 (s, 3H), 2.22 (s, 2H), 2.86 (m3
IH), 2.94 (t, 2H), 4.05 (m, 2H), 6.73 (d, IH) 5 7.22
(d, IH), 7.43 (m, IH), 7.50 (d, IH), 7.66 (d, IH),
7.72 (d, IH), 7.76 (d, IH), 7.87 (m, IH), 8.46 (d,
IH); Mass Spectrum: M+H+ 378.Example 16
A/-Isoxazol-3-yl-4-methyl-3-[7-(2-morpholin-4-ylethoxy
)-l-oxoisoquinolin-2(lH)- 



yl]benzamide
4-Methyl-3-[7-(2-morpholin-4-ylethoxy)-l-oxoisoquinoli
n-2(l H)- yljbenzoic acid (708 mg) was dissolved in
methylene chloride (5 ml) and DMF (3 drops) and cooled
to 0C under an argon atmosphere. Oxalyl chloride (0.33
ml) was added and the reaction mixture stirred at room
temperature. for 2 hours. Pyridine (1.45 ml) and 3-
aminoisoxazole (0.64 ml) were added and the reaction
mixture stirred at room temperature for 2 hours. The
reaction mixture was diluted with ethyl acetate,
washed with IN NaOH, dried (magnesium sulfate) and
concentrated. Purification by column chromatography on
an ion exchange column (isolute SCX column from
International Sorbent Technology Limited, Henoed,
Mid-Glamorgan, UK) using initially methanol and then a
99:1 mixture of methanol and aqueous ammonia solution
to give an oily solid. The solid was triturated with
ethyl acetate to give
N-Isoxazol~3-yl-4-methyl-3-[7-(2-morpholin-4-ylethoxy)
-loxoisoquinolin- 2(l H)-yl]benzamide as a white solid
(70 mg); NMR Spectrum : (DMSOd ) 2.15 (s, 3H), 2.50
(m, 4H), 2.75 (m, 2H), 3.55 (m, 4H), 4.20 (m, 2H),
6.75 (m, IH), 7.05 (m, IH), 7.25 (m, IH), 7.45 (m,
IH), 7.60 (m, IH), 7.70 (m, 2H), 8.00 (m, 2H), 8.85
(s, IH), 11.45(s,lH); Mass Spectrum :M+H+ 475.
4-Methyl-3-[7-(2-morpholin-4-ylethoxy)-l-oxoisoquinoli
n-2(l H)-yl]benzoic acid used as starting material was
prepared as follows:-
3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (885 mg) was dissolved in
acetone (50 ml), sodium iodide (45 mg) and potassium
carbonate (4.14 g) were added followed by
4-(2-chloroethyl) morpholine hydrochloride (1.68 g).
The resultant mixture was stirred at 6O0C for 18
hours. 2N NaOH (9.4 ml) was added and stirred for 20
minutes, cooled and the insoluble material removed by
filtration. The filtrate was concentrated, acidified
to pH 1 with concnetrated hydrochloric acid and
purified by column chromatography on an ion exchange
column (isolute SCX column from International Sorbent
Technology Limited, Henoed, Mid-Glamorgan, UK) using
initially methanol and then a 99:1 mixture of methanol
and aqueous ammonia solution to give 4-
methyl-3-[7-(2-mo f
holin-4-ylethoxy)-l-oxoisoquinolin-2(l H)-yl]benzoic
acid as an oil (720 mg); NMR Spectrum : (DMSOd6) 2.00
(s, 1H), 2.60 (m, 4H), 2.80 (m, 2H), 3.18 (m,4H), 3.75
(m, 2H), 6.40 (d, IH), 6.80 (d, IH), 7.03 (d, IH),
7.20 (m, IH), 7.40 (d, IH), 7.75 (m, 3H); Mass
Spectrum : MH-H+ 409. Example 17
iV-isoxazol-3-yl-4-methyl-3-[l-oxo-7-(2-piperidin-l-yl
ethoxy)isoquinolin-2(l H)- yl]benzamide 4-Methyl-3-[
1-oxo-7-(2-piperidin- 1-ylethoxy)isoquinolin-2(
lH)-yl]benzoic acid (439 mg) was dissolved in
methylene chloride (5 ml) and DMF (3 drops) and cooled
to O0C under an argon atmosphere. Oxalyl chloride
(0.19 ml) was added and the reaction mixture stirred
at room temperature for 2 hours. Pyridine (0.90 ml)
and 3-amirioisoxazole (0.40 ml) were added and the
reaction mixture stirred at room temperature for 2
hours. The reaction mixture was diluted with ethyl
acetate, washed with IN NaOH, dried (magnesium
sulfate) and concentrated. Purification by column
chromatography on an ion exchange column (isolute SCX
column from International Sorbent Technology Limited,
Henoed, Mid-Glamorgan, UK) using initially methanol
and then a 99: 1 mixture of methanol and aqueous
ammonia solution to give a solid. The solid was
triturated with ethyl acetate to give
N-isoxazol-3-yl-4-methyl-3-[l-oxo-7-(2-piperidin-lylet
hoxy) isoquinolin-2(l H)-yl]benzamide as a solid (95
mg); NMR Spectrum : (DMSOd ) 1.40 (m, 2H), 1.45 (m,
4H) 5 2.15 (s, 3H), 2.49 (m, 4H) 3 2.70 (m, 2H), 4.15
(m, 2H), 6.75 (d, IH), 7.05 (d, IH), 7.25 (d, IH),
7.43 (d, IH), 7.60 (d, IH), 7.68 (d, IH), 7.73 (d,
IH), 8.00 (s, IH), 8.05 (d, IH), 8.85 (s, IH), 11.50
(s, IH); Mass Spectrum : M+H+ 473.
4-Methyl-3-[l-oxo-7-(2-piperidin-l-ylethoxy)isoquinoli
n-2(l H)-yl]benzoic acid used as starting material was
prepared as follows :- 



3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (885 mg) was dissolved in
acetone (50 ml), Sodium iodide (45 mg) and potassium
carbonate (4.14 g) were added followed by
4-(2-chloroethyl) piperidine hydrochloride (1.67 g).
The resultant mixture was stirred at 60C for 18 hours.
2N NaOH (9.4 ml) was added and stirred for 20 minutes,
cooled and the insoluble material removed by
filtration. The filtrate was concentrated, acidified
to pH 1 with concnetrated hydrochloric acid and
purified by column chromatography on an ion exchange
column (isolute SCX column from International Sorbent
Technology Limited, Henoed, Mid-Glamorgan, UK) using
initially methanol and then a 99:1 mixture of methanol
and aqueous ammonia solution to give
4-methyl-3-[7-(2-piperidm-l-yletlioxy)-l-oxoisoquinoli
n-2(l H)-yl]benzoic acid as an oil (205 mg); NMR
Spectrum : (DMSOd6) 2.13 (s, 1H), 3.00 (m, 4H), 3.35
(m, 2H), 3.95 (m, 4H), 4.58 (m, 2H), 6.46 (d, IH),
6.90 (d, IH), 7.25 (m,lH), 7.35 (m, IH), 7.50 (d, IH),
7.80 (d, IH), 7.87 (d, IH), 7.98 (m, IH); Mass
Spectrum : M+H+ 407. Example 18
3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoisoquinol
in-2(l H)-yl]-4-methyl-JV-(lmethyl- l
H-pyrazol-3-yl)benzamide 3-[7-
{2-[isopropyi(methyl)amino]ethoxy}
-1-oxoisoquinolm-2(l H)-yl]-4- methylbenzoic acid (75
mg) was dissolved in methylene chloride (5 ml) and DMF
(3 drops) and cooled to 00C under an argon atmosphere.
Oxalyl chloride (0.04 ml) was added and the reaction
mixture stirred at room temperature for 2 hours.
Pyridine (0.16 ml) and 3- amino-1-methylpyrazole (92
mg) were added and the reaction mixture stirred at
room temperature for 18 hours. Purification by column
chromatography on an ion exchange column (isolute SCX
column from International Sorbent Technology Limited,
Henoed, Mid-Glamorgan, UK) using initially methanol
and then a 99:1 mixture of methanol and aqueous
ammonia solution to give a oil. This oil was purified
by column chromatography with a gradient of 10%
methanol/ethyl acetate to wo-hexane to 99:1 mixture of
10% methanol in ethyl acetate and aqueous
ammonia.solution to give 3-[7-{2-
[isopropyl(methyl)amino] ethoxy} -1-oxoisoquinolin-2(
lH)-yl]-4-methyl-N-(1-methyl- IHpyrazol-
3-yl)benzamide as an oil (3 mg); NMR Spectrum :
(DMSOd6) 1.00 (m, 6H) , 2.15 (s, 3H), 2.25 (s, 3H),
2.75 (m, 2H)3 2.85 (m, IH), 3.80 (s, 3H)3 4.15 (m,
2H), 6.60 (m, IH) 3 6.70 (m, IH), 7.25 (m, IH) 3 7.40
(m, IH) 3 7.55 (m, IH), 7.62 (m, IH), 7.70 (m, 2H),
8.00 (m, IH), 8.05(m,lH); Mass Spectrum: M+H+ 474.
3-[7-{2-[Isopropyl(methyl)amino]ethoxy}-l-oxoisoquinol
in-2(l H)-yl]-4- methylbenzoic acid used as starting
material was prepared as follows:-
3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (5.9 g) was dissolved in
DMF (120 ml). Potassium carbonate (27.6 g) and
l-bromo-2-chl roethane (9.99 ml) were added and heated
at 5O0C for 18 hours. The reaction mixture was cooled
to 4O0C and 2N NaOH (20ml) was added and the mixture
heated at 4 O0C for 18 hours. The cooled reaction
mixture was adjusted to pH 1 using concentrated
hydrochloric acid to yield a brown oil. This oil was
extracted with methylene chloride (x2), the organic
solution wasfiltered through silicone treated filter
paper (Whatman IPS) and concentrated to yield 3-[7-
(2-chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid as a brown oil (6.59 g);
NMR Spectrum: (DMSOd6) 2.22 (s, 1H), 3.85 (m, 2H),
4.40 (m, 2H), 6.60 (m, IH) 3 6.95 (m, IH), 7.40 (m,
IH), 7.46 (m, IH), 7.56 (m, IH), 7.90 (m, IH), 7.95(m,
IH); Mass Spectrum : M+H* 358.
3-[7-(2-chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid (504mg), DIPEA (0.7ml),
potassium iodide (332mg) and N-methylisopropylamine
(0.42ml) in DMA (4 ml) was heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 120C for 30 minutes.
The mixture was diluted with methylene chloride (25
ml), isocyanate resin (CombiZorb) (7.67 g) was added
and stirred at room temperature for 18 hours. The
resin was removed by filtration and the filtrate was
washed with water. The aqueous phase was purified by
column chromatography on an ion 



exchange column (isolute SCX column from International
Sorbent Technology Limited, Henoed, Mid-Glamorgan, UK)
using initially methanol and then a 99:1 mixture of
methanol and aqueous ammonia solution to yield
3-[7-{2-
[isopropyl(methyl)amino]ethoxy}-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid as a pale brown solid (110
mg); NMR Spectrum: (DMSOd6) 1.00 (m, 6H), 2.15 (s,
3H), 2.30 (s, 3H), 2.45 (s, IH), 2.85 (m, 2H), 4.15
(m, 2H), 6.70 (m3 IH), 7.20 (m, IH), 7.40 (m, IH),
7.55 (m, IH), 7.70 (m, 2H), 7.80 (m, IH), 7.95(m,lH);
Mass Spectrum : M+H+ 395. Example 19 Using an
analogous procedure to that described in Example 18,
3-[7-{2- [isopropyl(methyl)amino]ethoxy}
-1-oxoisoquinolm-2(l H)-yl]-4-methylbenzoic acid was
reacted with the appropriate amine to give the
compounds described in Table 5.Table 5 Notes a) The
product gave the following data; NMR Spectrum:
(DMSOd6) 0.95 (m, 6H), 2.12 (s, 3H), 2.22 (s, 3H),
2.75 (m, 2H), 3.20 (m, IH), 3.70 (s, 3H), 4.10 (m,
2H), 6.24 (d, IH), 6.75 (d, IH), 7.28 (m, IH), 7.40
(m, 2H), 7.64 (m, IH), 7.70 (d, IH), 7.75 (d, IH),
7.92 (s, IH), 8.00 (d, IH); Mass Spectrum: M+H+ 474.
b) The product gave the following data; NMR Spectrum:
(DMSOd6) 0.95 (m, 6H), 2.10 (s, 3H), 2.20 (s, 3H),
2.70 (m, IH), 2.75 (m, 2H), 4.10 (m, 2H), 6.70 (m,
IH), 7.20 (m, IH), 7.50 (m, 3H), 7.68 (m, IH), 7.72
(m, IH), 7.80 (m, IH), 7.90 (m, IH), 8.00 (m, IH);
Mass Spectrum:M+H 424. c) The product gave the
following data; NMR Spectrum: (DMSOd6) 1.00 (m, 6H),
1.65 (m, 2H), 2.10 (m, 5H), 2.25 (m, 5H), 2.75 (m,
2H), 2.80 (m, IH), 3.00(s, IH), 4.01 (m, 2H), 6.75 (m,
IH), 7.30 (m, IH), 7.50 (m, 2H), 7.70 (m, 2H), 7.80
(m, IH), 7.95 (m, IH), 8.70 (m, IH); Mass Spectrum :
M+^448. Example 20
-Cyclobutyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide
3-(7-Hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (295 mg), HATU (406mg) and
cyclobutylamine (0.43 ml) were dissolved in DMF (25
ml) and stirred at room temperature for 18 hours. The
reaction mixture was poured into water and extratcted
with ethyl acetate. The ethyl acetate layer was washed
with water, dried (magnesium sulfate) and
concentrated. The residue was purified by column
chromatography with ethylacetate to give
N-cyclobutyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide as a white solid (150 mg);
NMR Spectrum : (DMSOd 6) 1.35 (m, 2H), 2.03 (m, 2H),
2.10 (s, 3H), 2.20 (m, 2H), 4.40 (m, IH), 6.65 (d,
IH), 7.12 (d, IH), 7.22 (m, IH), 7.46 (d, IH), 7.60
(m, 2H), 7.76 (s, IH), 7.85 (d, IH) 8.60 (d, IH),
10.00 (s, IH); Mass Spectrum : MH-H+ 349. Example 21
Using an analogous procedure to that described in
Example 20, 3-(7-hydroxy-loxoisoquinolin- 2(l
H)-yl)-4-methylbenzoic acid was reacted with the
appropriate amine to give the compounds described in
Table 7. Table 6 1 1 equivalent of triethylamine added
Notes a) The product gave the following data; NMR
Spectrum : (DMSOd 6) 0.57 (m, 2H), 0.71 (m, 2H), 1.35
(s, 3H), 2.09 (s, 3H), 6.64 (d, IH), 7.10 (d, IH),
7.23 (dd, IH), 7.45 (d, IH), 7.59 (m, 3H), 7.72 (s,
IH), 7.83 (d, IH), 8.63 (s, IH), 9.98 (s, IH); Mass
Spectrum : M+H+ 349. The (l-methylcyclopropyl)amine
hydrochloride used as starting material was prepared
as follows :- Diphenylphoshoryl azide (10.5 ml) was
added to a stirred mixture of 1- methylcyclopropane
carboxylic acid (4.88 g) and triethylamine (6.8 ml) in
anhydrous tertbutanol 



(100 ml) under an argon atmosphere. The mixture was
heated to 5O0C and stirred for 15 minutes. The
reaction mixture was then heated to 1000C and stirred
for 16 hours. The reaction mixture was evaporated,
dissolved in diethyl ether and washed with a saturated
NaHCO 3 solution, water and dried (magnesium sulfate)
to give tert-butyl(lmethylcyclopropy^carbamate as a
solid (3.61 g); NMR Spectrum : (DMSOd ) 0.45 (n , 2H),
0.58 (m, 2H), 1.22 (s, 3H) 1.37 (s, 9H), 7.01 (s, IH).
/ert-Butyl(l-methylcyclopropyl)carbamate (3.60 g) was
dissolved in 10% HCl in methanol (20 ml) and heated to
5O0C for 6 hours. The reaction mixture was evaporated
in vacuo and diethyl ether added. The mixture was
evaporated to give (1- methylcyclopropyl)amine
hydrochloride as a solid (2.24 g); NMR Spectrum :
(DMSOd ) 0.60 (m, 2H), 0.92 (m, 2H), 1.35 (s, 3H)3
8.45 (s, 3H). Example 22
3-[7-[3-(Dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-iV-isoxazol-3-yl-4- methylbenzamide To a
suspension of
3-[7-[3-(dimemylamino)propyl]-l-oxoisoquinolm-2(l
H)-yl]-4- methylbenzoic acid (151 mg) in methylene
chloride (3 ml) was cooled to O0C and oxalyl chloride
(72 ml) was added. After the addition of DMF (25 ml),
the reaction mixture was stirred at room temperature
for 2 hours, 3-aminisoxazole (153 ml) was added and
stirring continued at room temperature for 2.5 hours.
The reaction mixture was dissolved in methanol and
water and purified by column chromatography on an ion
exchange column (isolute SCX column from International
Sorbent Technology Limited, Henoed, Mid- Glamorgan,
UK) using initially methanol and then a 99:1 mixture
of methanol and aqueous ammonia solution yielded an
orange oil. The oil was triturated with water resulted
in a solid which was collected by filtration washed
with diethyl ether and air dried to give 3-[7-
[3-(dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-N-isoxazol-3-yl-4- methylbenzamide as a tan
solid (124 mg); NMR Spectrum : (DMSOd6) 0.57 (m, 2H),
0.71 (m, 2H), 1.35 (s, 3H), 2.09 (s, 3H), 6.64 (d,
IH), 7.10 (d, IH), 7.23 (m, IH), 7.45 (d, IH), 7.59
(m, 3H), 7.72. (s, IH), 7.83 (d, IH), 8.63 (s, IH),
9.98 (s, IH); Mass Spectrum :M+H 1 349.
3-[7-[3-(Dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid used as starting material
was prepared as follows:- A mixture of the methyl
4-methyl-3-[l-oxo-7- {[(trifiuoromethyl)sulfonyl]oxy
}isoquinolin-2( lH)-yl]benzoate (284 mg), PdCl2(PPh3)2
(13 mg), CuI (6 mg) and triethylamine (449 ml) were
stirred in acetonitrile (4.2 ml) for 20 minutes.
l-Dimethylamino-2-propyne (69 ml) in acetonitrile (2.8
mL) was added dropwiseand the reaction was stirred at
800C for 22 hours. LiCl (81 mg) was added and stirring
continued at 800C for 1.5 hours. PdCl2(PPh3)2 (13 mg),
CuI (6 mg) and 1-dimethylamino- 2-propyne (69 ml) was
added and stirring continued for a further 22 hours.
The reaction mixture was concentrated and the residue
was dissolved in ethyl acetate, washed with water
(x5), brine, dried (magnesium sulfate), and
concentrated to an oil. Purification by column
chromatography on a silica column eluting using a
gradient of ethyl acetate to 10% methanol/ethyl
acetate gave methyl
3-[7-[3-(dimethylamino)prop-l-yn-l-yl]-loxoisoquinolin
- 2(l H)-yl]-4-methylbenzoate as a light brown solid
(126 mg); NMR Spectrum: (DMSOd6) 2.15 (s, 3H), 2.27
(s, 6H), 3.52 (s, 2H), 3.86 (s, 3H), 6.79 (d, IH),
7.43 (d, IH), 7.60 (d, IH), 7.79 (m, 2H), 7.87 (s,
IH), 7.99 (d, IH), 8.23 (s, IH); Mass Spectrum : M+H+
375. Methyl
3-[7-[3-(dimethylamino)prop-l-yn-l-yl]-l-oxoisoquinoli
n-2(l H)-yl]-4- methylbenzoate (192 mg) and 10% Pd/C
(20 mg) were stirred in a mixture of ethanol (2
ml)/methanol (4 ml)/ethyl acetate (1 ml) under an
atmosphere of hydrogen at room temperature for 2
hours. The catalyst was removed by filtration through
a microfibre filter and the filtrate was concentrated
to yield an oil. The oil was purified by column
chromatography on an ion exchange column (isolute SCX
column from International 



Sorbent Technology Limited, Henoed, Mid-Glamorgan, UK)
using initially methanol and then a 99:1 mixture of
methanol and aqueous ammonia solution to yield methyl
3-[7-[3- (dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoate as a yellow oil that turned to
a pale yelow solid on standing (155 mg); NMR Spectrum:
(DMSOd ) 1.76 (m, 2H), 2.14 (s, 6H), 2.15 (s, 3H),
2.23 (t5 2H), 2.76 (t, 2H), 3.87 (s, 3H), 6.72 (d,
IH), 7.30 (d, IH), 7.59 (d, IH),. 7.67 (m, 2H), 7.83
(s, IH), 7.98 (d, IH), 8.07 (s, IH); Mass Spectrum :
M+H+ 379. Methyl
3-[7-[3-(dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-4- methylbenzoate (176 mg) was stirred in a
solution of methanol (2 ml) and IN NaOH solution (0.57
ml) at 650C for 1 hour and then neutralised with 2N
HCl (0.28 ml). The reaction mixture was concentrated
and the residue was purified by column chromatography
on an ion exchange column (isolute SCX column from
International Sorbent Technology Limited, Henoed,
Mid-Glamorgan, UK) using initially methanol and then a
99:1 mixture of methanol and aqueous ammonia solution
to yield
3-[7-[3-(dimethylamino)propyl]-loxoisoquinolin- 2(l
H)-yl]-4-methylbenzoic acid as a cream coloured solid
(155 mg); NMRSpectrum : (DMSOd 6) 1.81 (m, 2H), 2.12
(s, 3H), 2.24 (s, 6H), 2.38 (t, 2H), 2.76 (t, 2H),
6.71 (d, IH), 7.29 (d, IH), 7.51 (d, IH), 7.66 (m,
2H), 7.76 (s, IH), 7.94 (d, IH), 8.08 (s, IH); Mass
Spectrum : IVB-H 365. Example 23
-Isoxazol-3-yl-4-methyl-3-[7-(3-morpholin-4-ylpropyl)-
l-oxoisoquinolin-2(l )" yl]benzamide To a suspension
of
4-methyl-3-[7-(3-morpholin-4-ylpropyl)-l-oxoisoquinoli
n- 2(l H)-yl]benzoic acid (140 mg) in methylene
chloride (3 ml) was cooled to 00C and oxalyl chloride
(59 ml) was added. After the addition of DMF (25 ml),
the reaction mixture was stirred at room temperature
for 2 hours, 3-aminoisoxazole (126 ml) was added and
stirring continued at room temperature for 3.5 hours.
The reaction mixture was dissolved in methanol and
water and purified by column chromatography on an ion
exchange column (isolute SCX column from International
Sorbent Technology Limited, Henoed, Mid- Glamorgan,
UK) using initially methanol and then a 99:1 mixture
of methanol and aqueous ammonia solution to give a
brown oil. The oil was dissolved in ethyl acetate and
the insoluble material was removed by filteration. The
filitrate was washed with water, brine, dried
(magnesium sulfate) and concentrated to a brown oil.
Purification by column chromatography on a silica
column eluting using a gradient of ethyl acetate to
10% methanol/ethyl acetate gave
N-isoxazol-3-yl-4-methyl-3-[7-(3-morpholin-4-ylpropyl)
-loxoisoquinolin- 2(l H)-yl]benzamide as a yellow foam
(55 mg); NMR Spectrum : (DMSOd 6) 1.80 (m, 2H), 2.15
(s, 3H), 2.28 - 2.36 (m, 6H), 2.78 (t, 2H), 3.58 (t,
4H), 6.75 (d, IH), 7.05 (s, IH), 7.33 (d, IH), 7.59
(d, IH), 7.68 (m, 2H), 8.01 (s, IH), 8.06 (d, IH),
8.10 (s, IH), 8.85 (s, IH), 11.47 (s, IH); Mass
Spectrum : M+H + 473. 4-Methyl-3-[7-(3-mo f
holin-4-ylpropyl)- 1-oxoisoquinolin-2(l H)-yl]benzoic
acid used as starting material was prepared as
follows:- To a mixture of cesium carbonate (1.6 g) and
morpholine (0.437 ml) in acetone (10 ml) was added
propargyl bromide (557 ml of 80% wt. in toluene)
dropwise. The mixture was stirred at room temperature
for 18 hours. The insoluble material was removed by
filtration and the filtrate concentrated. The residue
dissolved in ethyl acetate, washed with saturated
NaHCO solution, dried (magnesium sulfate) and
concentrated to yield 3-(4-morpholinyl)-l-propyne as a
brown oil (494 mg); NMR Spectrum : (DMSOd ) 2.19 (t,
IH), 2.50 (m, 4H), 3.22 (d, 2H) 3.67 m, 4H). A mixture
of the methyl 4-methyl-3-[l-oxo-7-
{[(trifluoromethyl)sulfonyl]oxy}isoquinolin-2(lH)-yl]b
enzoate (400 mg), PdCl2(PPh3)2 (16 mg), CuI (9 mg) and
triethylamine (632 ml) were stirred in acetonitrile
(10 ml) for 10 minutes. 3-(4-morpholinyl)-l-propyne
(114 mg) in acetonitrile (4 ml) was then added
dropwise and the reaction was heated at 800C for 18
hours and then concentrated. The 



residue was dissolved in ethyl acetate, washed with
water (x3), brine, dried (magnesium sulfate) and
concentrated to a brown oil. The oil was purified by
column chromatography on an ion exchange column
(isolute SCX column from International Sorbent
Technology Limited, Henoed, Mid-Glamorgan, UK) using
initially methanol and then a 99:1 mixture of methanol
and aqueous ammonia solution to yield methyl 3-[7- [3-
(dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoate as a brown oil (298 mg); NMR
Spectrum : (DMSOd6) 2.15 (s, 3H), 2.55 (m, 4H), 3.57
(s, 2H), 3.63 (m, 4H), 3.87 (s, 3H), 6.78 (d, IH),
7.42 (d, IH), 7.60 (d, IH), 7.79 (m, 2H), 7.86 (s,
IH), 7.99 (d, IH), 8.24 (s, IH); Mass Spectrum : M+H+
417. Methyl
4-methyl-3-[7-(3-morpholin-4-ylprop-l-yn-l-yl)-l-oxois
oquinolin-2(l H)- yl]benzoate (292 mg) and 10% Pd/C
(30 mg) were stirred in a mixture of ethanol (2
ml)/methanol (4 ml)/ethyl acetate (2 ml) under an
atmosphere of hydrogen at room temperature for 17
hours. The catalyst was removed by filtration through
a microfibre filter and the filtrate was concentrated
to yield an oil. The oil was purified by column
chromatography on an ion exchange column (isolute SCX
column from International Sorbent Technology Limited,
Henoed, Mid-Glamorgan, UK) using initially methanol
and then a 99:1 mixture of methanol and aqueous
ammonia solution to yield methyl 3-[7-[3-
(dimethylamino)propyl]-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoate as a brown oil (242 mg); NMR
Spectrum : (DMSOd6) 1.79 (m, 2H), 2.14 (s, 3H), 2.28 -
2.36 (m, 6H), 2.77 (t, 2H), 3.57 (m, 4H), 3.86 (s,
3H), 6.72 (d, IH), 7.30 (d, IH), 7.59 (d, IH), 7.67
(m, 2H), 7.83 (s, IH), 7.98 (d, IH), 8.08 (s, IH);
Mass Spectrum : M+H+ 421. Methyl
4-methyl-3-[7-(3-morpholin-4-ylpropyl)-l-oxoisoquinoli
n-2(l H)- yl]benzoate (238 mg) was stirred in methanol
(2 ml) and IN NaOH solution (0.69 ml) at 650C for 1
hour and then neutralised with 2N HCl (0.35 ml). The
reaction mixture was concentrated and the residue was
purified by column chromatography on an ion
exchangecolumn (isolute SCX column from International
Sorbent Technology Limited, Henoed, Mid-Glamorgan, UK)
using initially methanol and then a 99:1 mixture of
methanol and aqueous ammonia solution to yield a brown
oily solid. The solid was triturated with ethyl
acetate to yield methyl
4-memyl-3-[7-(3-morpholin-4-ylpropyl)-l-oxoisoquinolin
-2(l H)- yl]benzoate as a light brown solid (196 mg);
NMR Spectrum : (DMSOd6) 11.79 (m, 2H), 2.12 (s, 3H),
2.32 (m, 6H), 2.77 (t, 2H), 3.57 (m, 4H), 6.71 (d,
IH), 7.29 (d, IH), 7.52 (d, IH), 7.67 (m, 2H), 7.76
(s, IH), 7.94 (d, IH), 8.08 (s, IH); Mass Spectrum
:M+H 407. Example 24
iV-Cyclopropyl-3-[7-{2-[isopropyl(methyl)aniino]
ethoxy}-4-methyl-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide A mixture of
3-[7-(2-chloroethoxy)-4-methyl-l -oxoisoquinolin-2(l
H)-yl]-Ncyclopropyl- 4-methylbenzamide and
3-[7-(2-bromoethoxy)-4-methyl-l-oxoisoquinolin- 2(l
H)-yl]-N-cyclopropyl-4-methylbenzamide (4:1, 225 mg),
potassium iodide (182 mg), and N-methylisopropylamine
(0.34 ml) were stirred in DMA (3 ml) and heated under
microwave irradiation conditions (Personal Chemistry
Emrys Optimizer with 300W magnetron) at 15O0C for 1
hour. The reaction mixture was diluted with ethyl
acetate and washed with water (x5), brine (x2), dried
(magnesium sulfate) and concentrated. Purification by
column chromatography on a silica column eluting using
initially 10%methanol/ethyl acetate and then a 99:1
mixture of 10%methanol/ethyl acetate and aqueous
ammonia solution gave
-cyclopropyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-
4-methyl-l-oxoisoquinolin-2(l H)-yl]-4-methylbenzamide
(105 mg) as a pale yellow foam; NMR Spectrum: (DMSOd6)
0.56 (m, 2H), 0.69 (m, 2H), 0.97 (d, 6H)52.10 (s, 3H),
2.24 (s, 3H), 2.27 (s, 3H), 2.76 (t, 2H), 2.80 - 2.89
(m, 2H), 4.14 (m, 2H), 7.09 (s, IH), 7.45 - 7.51 (m,
2H), 7.70 - 7.75 (m, 3H), 7.86 (d, IH), 8.45 (d, IH);
Mass Spectrum : M+H+ 448. The mixture of
3-[7-(2-chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-Ncyclopropyl- 4-methylbenzamide and
3-[7-(2-bromoethoxy)-4-methyl-l-oxoisoquinolin- 



2(l H)-yl]-N-cyclopropyl-4-methylbenzamide (4:1
mixture) used as starting material was prepared as
follows:- To a solution of 3-amino-
-cyclopropyl-4-methylbenzamide (2 g) in acetonitrile
(10 ml) was added with potassium carbonate (2.6 g).
The mixture was heated to 8O0C and a solution of allyl
bromide (1.1 ml) in acetonitrile (6 ml) was added
dropwise and heatingwas continued for 17 hours. The
insoluble material was removed by filtration. The
filtrate was concentrated and the residue was
recrystallised from 50% ethyl acetate/hexane. The
mother liquors was concentrated and by column
chromatography on a silica column eluting using a
gradient of wo-hexane to 50% ethyl acetate/ o-hexane
to yield 3-(allylamino)- -
cyclopropyl-4-methylbenzamide as a colourless oil
which solidified to a white solid (688 mg); NMR
Spectrum: (DMSOd6) 0.53 m, 2H), 0.78 (m, 2H), 2.10 (s,
3H) 2.81 (m, IH), 3.67 (s, IH), 3.81 (d, 2H), 5.13 (d,
IH), 5.23 (d, IH), 5.93 (m, IH), 6.11 (s, IH), 6.83
(d, IH), 6.98 (m. 2H): Mass Spectrum: M+H 231.
3-(Allylamino)-N-cyclopropyl-4-methylbenzamide (688
mg) was stirred with 2-
bromo-5-methoxybenzene-l-carbonyl chloride (745 mg)
and triethylamine (0.83 ml) in THF (10 ml) at room
temperature for 2.5 hours and then concentrated. The
residue was dissolved in ethyl acetate and washed with
IN HCl (x2), water, brine, dried (magnesium sulfate)
and concentrated to yield
LLallyl-2-bromo-N-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-5-methoxybenzamide as a pale orange
solid (1.24 g); Mass Spectrum: M+H+ 443.
7V-allyl-2-bromo-N-{5-[(cyclopropylamino)carbonyl]-2-m
ethylphenyl} -5- methoxybenzamide (1.03 g),
tri-o-tolylphosphine (283 mg), tetraethylammonium
bromide (977 mg) and potassium carbonate (1.3 g) were
suspended in DMF (36 ml) under argon. Pd(OAc) 2 (104
mg) was added and the mixture was heated at 12O0C for
17 hours and then allowed to cool. The reaction
mixture was diluted with ethyl acetate and washed with
water (x5), brine, dried (magnesium sulfate) and
concentrated. Purification by column chromatography on
a silica column eluting using a gradient of 50% ethyl
acetate/wohexane to 100% ethyl acetate/zso-hexane to
yield
N-cyclopropyl-3-(7-methoxy-4-methyl-loxoisoquinolin-
2(l H)-yl)-4-methylbenzamide as a pale yellow foam
(265 mg); NMR Spectrum : (DMSOd6) 0.56 (m, 2H) 0.69
(m, 2H)3 2.11 (s, 3H)32.27 (s, 3H), 2.86 (m, IH), 3.89
(s, 3H)3 7.10 (s, IH), 7.46 - 7.51 (m, 2H), 7.71 -
7.76 (m, 3H), 7.87 (d, IH) 3 8.46 (d, IH); Mass
Spectrum: M+H+ 363.
iV-cyclopropyl-3-(7-methoxy-4-methyl-l-oxoisoquinolm-2
(l H)-yl)-4- methylbenzamide (262 mg, 0.72 mmol) and
lithium iodide (174 mg) were stirred in 2,4,6-
collidine (3 ml) and heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 2000C for 1.5 hour
and then allowed to cool. The reaction mixture was
dissolved in 2N NaOH and then re-acidified with 2N
HClsolution. The aqueous phase was extracted with
ethyl acetate (x4) and the combined organic layers
were concentrated. The residue was triturated with IN
HCl, the solid was collected by filtration, washed
with water, diethyl ether, and air dried to give
Ncyclopropyl-
3-(7-hydroxy-4-methyl-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide as an off white solid (207
mg); NMR Spectrum: (DMSOd6) 0.56 (m, 2H), 0.69 (m,
2H), 2.09 (s, 3H), 2.24 (s, 3H), 2.86 (m, IH), 7.00
(s, IH), 7.31 (d, IH), 7.48 (d, IH), 7.62 - 7.65 (m,
2H), 7.74 (s, IH), 7.85 (d, IH), 8.45 (d, IH), 10.04
(s, IH); Mass Spectrum :M+H1 349.
N-Cyclopropyl-3-(7-hydroxy-4-methyl-l-oxoisoquinolin-2
(lH)-yl)-4- methylbenzamide (204 mg),
l-bromo-2-chloroethane (0.24 ml) and potassium
carbonate (809 mg) were heated to 50C in DMF (9 ml)
for 20 hours. The reaction mixture was diluted in
ethyl acetate and washed with water (x5), IN NaOH
(x2), brine (x2), dried (magnesium sulfate) and
concentrated to a cream coloured foam solid (230 mg)
identified as mixture (4:1) of
3-[7-(2-chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-Ncyclopropyl- 4-methylbenzamide; NMR Spectrum :
(DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H), 2.10 (s, 3H),
2.27 (s, 3H), 2.86 (m, IH), 4.01 (t, 2H), 4.41 (m,
2H), 7.12 (s, IH), 7.49 - 



7.53 (m, 2H), 7.73 - 7.75 (m, 3H), 7.87 (d, IH), 8.46
(d, IH); Mass Spectrum:M+H 411 and
3-[7-(2-bromoethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4- methylbenzamide; NMR Spectrum
: (DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H), 2.10 (s, 3H),
2,27 (s, 3H), 2.86 (m, IH), 3.87 (t, 2H), 4.47 (m,
2H), 7.12 (s, IH), 7.49 - 7.53 (m, 2H), 7.73 - 7.75
(m, 3H), 7.87 (d, IH), 8.46 (d, IH); Mass Spectrum :
M+H+ 455. Example 25
iV-Ethyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-4-met
hyl-l-oxoisoquinolin-2(l H)- yl]-4-methylbenzamide A
mixture of
3-[7-(2-chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-N-ethyl- 4-methylbenzamide (90 mg), potassium
iodide (75 mg), and N-methylisopropylamine (0.14 ml)
were stirred in DMA (2 ml) and heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 15O0C for 1 hour.
The reaction mixture was diluted with ethyl acetate
and washed with water (x5), brine (x2), dried
(magnesium sulfate) and concentrated. Purification by
column chromatography on a silica column eluting using
initially 10%methanol/ethyl acetate and then a 99:1
mixture of 10%methanol/ethyl acetate and aqueous
ammonia solution gave
N-ethyl-3-[7-{2-[isopropyl(methyl)amino]
ethoxy}-4-methyl- 1-oxoisoquinolin-2( lH)-yl]-4-
methylbenzamide (68 mg) as a cream solid; NMR Spectrum
: (DMSOd6) 0.98 (d, 6H), 1.12 (t, 3H), 2.11 (s, 3H),
2.25 (s, 3H), 2.27 (s, 3H), 2.78 (t, 2H), 2.85 (m,
IH), 3.29 (m, 2H), 4.15 (m, 2H), 7.10 (s, IH), 7.45 -
7.51 (m, 2H), 7.70 - 7.77 (m, 3H), 7.88 (d, IH), 8.47
(t, IH); Mass Spectrum: M+H+ 436.
3-[7-(2-Chloroethoxy)-4-methyl-l-oxoisoquinolin-2(lH)-
yl]- N-ethyl-4- methylbenzamide used as starting
material was prepared as follows:- Methyl
3-aniino-4-methylbenzoate (3.18 g),
2-bromo-5-methoxybenzene-lcarbonyl chloride (4.8 g)
and triethylamine (5.4 ml) in THF (45 ml) were stirred
at room temperature for 2.5 hour and then
concentrated. The residue was dissolved in ethyl
acetate and washed with IN HCl, water, brine, dried
(magnesium sulfate) and concentrated. The residue was
recrystallised from hot ethyl acetate, washed with
ether, and air dried to yield methyl
3-[(2-bromo-5-methoxybenzoyl)amino]-4-methylbenzoate
as a white solid (5.36 g); NMR Spectrum: (DMSOd6) 2.39
(s, 3H), 3.83 (s, 3H), 3.87 (s, 3H), 7.02 (m, IH),
7.23 (d, IH), 7.42 (d, IH), 7.60 (d, IH), 7.75 (m,
IH), 8.12 (s, IH), 10.06 (s, IH); Mass Spectrum : M+H+
377. To a slurry of NaH (680 mg [60% dispersion in
oil]) in THF (250 ml) at O0C was added methyl
3-[(2-bromo-5-methoxybenzoyl)amino]-4-methylbenzoate
(5.36 g) portionwise. The reaction was stirred for 30
minutes at room temperature when allyl bromide (1.6
ml) was added dropwise and the solution was stirred
for a further 20 hours at room temperature. The
reaction mixture was quenched with water and then
concentrated. The residue was dissolved in ethyl
acetate and washed with water (x2), brine, dried
(magnesium sulfate) and concentrated. The residue was
purified by column chromatography on a silica column
eluting using a gradient of iso-hexane to 50% ethyl
acetate/ o-hexane to yield methyl
3-[allyl(2-bromo-5-methoxybenzoyl)amino]-4-
methylbenzoate as a colourless oil (4.88 g); Mass
Spectrum : M+H 1 417. Methyl
3-[allyl(2-bromo-5-methoxybenzoyl)amino]-4-methylbenzo
ate (4.88 g), trio- tolylphosphine (1.425 g, 4.67
mmol), tetraethylammonium bromide (4.91 g) and
potassium carbonate (6.46 g) were suspended in DMF
(180 ml) under argon. Pd(OAc)2 (524 mg) was added and
the mixture was heated at 1200C for 17 hours and then
allowed to cool. The reaction mixture was diluted with
ethyl acetate and washed with water (x5), brine, dried
(magnesium sulfate), and concentrated. The residue was
purified by columnchromatography on a silica column
eluting using a gradient of iso-hexane to 30% ethyl
acetate/ o-hexane to yield a yellow solid (2.64 g).
This solid was was stirred in 48% hydrobromic acid (12
ml) and acetic acid (12 ml) and heated under microwave
irradiation conditions (Personal Chemistry Emrys
Optimizer with 300W magnetron) at 15O0C for 1 



hour. The reaction mixture was diluted with ethyl
acetate and washed with water (x3), brine, dried
(magnesium sulfate) and concentrated. The residue was
triturated with diethyl ether to yield
3-(7-hydroxy-4-methyl-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid as a brown solid (1.88 g);
NMR Spectrum : (DMSOd6) 2.13 (s, 3H), 2.24 (s, 3H),
7.02 (s, IH), 7.31 (d, IH), 7.55 (d, IH), 7.61 - 7.65
(m, 2H), 7.76 (s, IH), 7.94 (d, IH), 10.05 (s, IH),
12.89 (s, IH); Mass Spectrum : M+H+ 310. A solution of
3-(7-hydroxy-4-methyl-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzoic acid (570 mg), potassium
carbonate (2.5 g) and l-bromo-2-chloroethane (0.9 ml)
in DMF (13 ml) and heated at 500C for 4 1 hours. The
reaction mixture was cooled to 400C and 2N NaOH
solution (8 ml) was added and the reaction mixture was
stirred for 1.5 hours. The reaction mixture was
allowed to cool and then adjusted to pH 1 using IN
HCl, the resulting solid was collected by filtration
and washed with diethyl ether to yield 3-[7-(2-
chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-4-methylbenzoic acid as a brown solid (426 mg);
NMR Spectrum : (DMSOd6) 1.14 (s, 3H), 2.27 (s, 3H),
4.01 (t, 2H), 4.41 (m, 2H), 7.14 (s, IH), 7.50 - 7.57
(m, 2H), 7.73 - 7.78 (m, 3H), 7.96 (d, IH), 13.05 (br
s, IH); Mass Spectrum:M+H+ 372. A suspension of
3-[7-(2-chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-4- methylbenzoic acid (425 mg) in methylene
chloride (8 ml) was cooled to O0C and oxalyl chloride
(0.2 ml) was added followed by DMF (10 ml) and the
reaction mixture was left to stir at room temperature
for 1 hour when N,N '-diisopropylethylamine (0.8 ml)
and ethylamine (2.28 ml of a 2.0M in THF) were added.
The reaction mixture was stirred at room temperature
for 17 hours and concentrated. The residue was diluted
with ethyl acetate and washed with water (x3), brine,
dried (magnesium sulfate) and concentrated to a brown
foam which was purified by column chromatography on a
silica column eluting using a gradient of wo-hexane to
ethyl acetate to give
3-[7-(2-chloroethoxy)-4-methyl-loxoisoquinolin- 2(l
H)-yl]-N-ethyl-4-methylbenzamide as a pale yellow
solid (323 mg); NMR Spectrum : (DMSOd6) 1.11 (t, 3H),
2.11 (s, 3H), 2.27 (s, 3H), 3.28 (m, 2H), 4.01 (t,2H),
4.41 (m, 2H), 7.13 (s, IH), 7.52 (m, 2H), 7.73 - 7.78
(m, 3H), 7.89 (d, IH), 8.50 (t, IH); Mass Spectrum :
M+H+ 399. Example 26 Using an analogous procedure to
that described in Example 25, 3-[7-(2-
chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-N-ethyl-4-methylbenzamide was reacted with the
appropriate amine or appropriate amine salt to give
the compounds described in Table 7. Table 7 Notes a)
The product gave the .following data; NMR Spectrum :
(DMSOd6) 1.00 (t, 3H), 1.11 (t, 3H), 2.11 (s, 3H),
2.25 (s, 3H), 2.27 (s, 3H), 2.47 (q, 2H)52.76 (t, 2H),
3.28 (m, 2H), 4.18 (m, 2H), 7.11 (s, IH), 7.46 - 7.51
(m, 2H), 7.70 - 7.77 (m, 3H), 7.88 (d, IH), 8.50 (t,
IH); Mass Spectrum :M+H+ 422. b) The product gave the
following data; NMR Spectrum : (DMSOd 6) 1.11 (t, 3H),
2.11 (s, 3H), 2.24 (s, 6H), 2.27 (s, 3H), 2.68 (t,
2H), 3.29 (m, 2H), 4.19 (m, 2H), 7.11 (s, IH), 7.46 -
7.51 (m, 2H), 7.71 - 7.77 (m, 3H), 7.88 (d, IH), 8.50
(t, IH); Mass Spectrum: M+H 1 408.Example 27
iV-Cyclobutyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-
4-methyl-l-oxoisoquinolin- 2(l )-yl]-4-methylbenzamide
A mixture of
3-[7-(2-ehloroemoxy)-4-methyl-l-oxoisoqumolm-2(l
H)-yl]-Ncyclobutyl- 4-methylbenzamide (131 mg),
potassium iodide (102 mg), and Nmethylisopropylamine
(0.19 ml) were stirred in DMA (2 ml) and heated under
microwave irradiation conditions (Personal Chemistry
Emrys Optimizer with 300W magnetron) at 15O0C for 1
hour. The reaction mixture was diluted with ethyl
acetate and washed with 



water (x5), brine (x2), dried (magnesium sulfate) and
concentrated. Purification by column chromatography on
a silica column eluting using initially 10%
methanol/ethyl acetate and then a 99:1 mixture of 10%
methanol/ethyl acetate and aqueous ammonia solution
gave
N-cyclobutyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-4
-methyl-loxoisoquinolin- 2(l H)-yl]-4-methylbenzamide
(74 mg) as a cream solid; NMR Spectrum: (DMSOd6) 0.98
(d, 6H), 1.68 (m, 2H), 2.06 (m, 2H), 2.11 (s, 3H),
2.21 (m, 2H), 2.25 (s, 3H), 2.28 (s, 3H), 2.77 (t,
2H), 2.84 (m, IH), 4.15 (m, 2H), 4.43 (m, IH), 7.09
(s, IH), 7.45 - 7.51 (m, 2H), 7.71 - 7.74 (m, 2H),
7.80 (s, IH), 7.89 (d, IH), 8.60 (d, IH); Mass
Spectrum : M+H+ 462.
3-[7-(2-Chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-N-cyclobutyl-4- methylbenzamide used as
starting material was prepared as follows:- A
suspension of 3-[7-(2-chloroethoxy)-4-methyl-
1-oxoisoquinolin-2(l H)-yl]-4- methylbenzoic acid (550
mg) in methylene chloride (10 ml) was cooled to 00C
and oxalyl chloride (0.26 ml) was added followed by
DMF (10 ml) and the reaction mixture was left to stir
at room temperature for 1 hour when N,N
'-diisopropylethylamine (1.03 ml) and cyclobutylamine
(0.51 ml) were added. The reaction mixture was stirred
at room temperature for 4 hours and concentrated. The
residue was diluted with ethyl acetate and washed with
water (x3), brine, dried (magnesium sulfate) and
concentrated to a brown foam which was purified by
column chromatography on a silica column eluting using
a gradient of iso-hexane to ethyl acetate to give
3-[7-(2-chloroethoxy)-4-methyl-loxoisoquinolin- 2(l
H)-yl]-N-cyclobutyl-4-methylbenzamide as a pale yellow
solid (397 mg); NMR Spectrum: (DMSOd 6) 1.66 (m,
2H),2.06 (m, 2H),2.12 (s, 3H),2.21 (m, 2H),2.28 (s,
3H),4.01 (t, 2H),4.38 - 4.46 (m, 3H),7.12 (s, 1H),7.49
- 7.54 (m, 2H),7.74 - 7.76 (m, 2H),7.81 (s, 1H),7.89
(d, 1H),8.6O (d, IH); Mass Spectrum :M+H+ 425.Example
28 Using an analogous procedure to that described in
Example 25, 3-[7-(2-
chloroethoxy)-4-methyl-l-oxoisoquinolin-2(l
H)-yl]-N-cyclobutyl-4-methylbenzamide was reacted with
the appropriate amine or appropriate amine salt to
give the compounds described in Table 8. Notes a) The
product gave the following data; NMR Spectrum :
(DMSOd6) 1.01 (t, 3H), 1.68 (m, 2H), 2.05 (m, 2H),
2.12 (s, 3H), 2.21 (m, 2H), 2.26 (s, 3H), 2.28 (s,
3H), 2.47 (q, 2H), 2.76 (t, 2H), 4.19 (m, 2H), 4.43
(m, IH), 7.09 (s, IH), 7.46 - 7.51 (m, 2H), 7.71 -
7.74 (m, 2H)3 7.80 (s, IH), 7.89 (d, IH), 8.60 (d,
IH); Mass Spectrum :M+ 448. b) The product gave the
following data; NMR Spectrum : (DMSOd 6) 1.72 (m, 2H),
2.10 (m, 2H), 2.17 (s, 3H), 2.26 (m, 2H), 2.30 (s,
6H), 2.33 (s, 3H), 2.74 (t, 2H), 4.24 (m, 2H), 4.48
(m, IH), 7.15 (s, IH), 7.51 - 7.56 (m, 2H), 7.76 -
7.79 (m, 2H), 7.86 (s, IH), 7.94 (d, IH), 8.65 (d,
IH); Mass Spectrum : M+H+ 434.Example 29
iV-Cyclopropyl-3-[4-(hydroxymethyl)-7-methoxy-l-oxoiso
quinolin-2(l H)-yl]-4- methylbenzamide The
isoquinolinone (100 mg) was stirred in aqueous
formaldehyde (226 ml) and formic acid (2 ml) at 9O0C
for 3.5 hours. The reaction mixture was concentrated
and partitioned between ethyl acetate and 2N NaOH. The
organic layer was washed with 2N NaOH (x2), brine and
concentrated. The residue was dissolved in methanol
and 2N NaOH and stirred for 60 hours, the methanol
removed by distillation, the aqueous solution
neutralised with 2N HCl and extracted with ethyl
acetate (x3). The combined organic layers were washed
with brine, dried (magnesium sulfate) and
concentrated. Purification by column chromatography on
a silica column eluting using a gradient of 50% ethyl
acetate/iso-hexane to ethyl acetate gave
N-cyclopropyl-3-[4-(hydroxymethyl)-7-methoxyl-
oxoisoquinolin-2(l H)-yl]-4-methylbenzamide as a
-white solid (15 mg); NMR Spectrum: 



(DMSOd6) 0.56 (m, 2H), 0.69 (m, 2H), 2.11 (s, 3H),
2.86 (m, IH), 3.89 (s, 3H), 4.61 (d, 2H), 5.15 (t,
IH), 7.17 (s, IH), 7.45 - 7.52 (m, 2H), 7.71 (d, IH),
7.75 (s, IH), 7.86 - 7.89 (m, 2H), 8.48 (d, IH); Mass
Spectrum:M+H+ 379. Example 30
3-[7-[2-(Isopropylmethylamino)ethoxy]-l-oxoisoquinolin
-2(l H)-yl]- -ethyl-4- methylbe zamide
3-[7-(2-Chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-ethyl-4-methylbenzamide (150 mg), potassium
iodide (129 mg) and methylisopropylamine (244 mL,
2.34mmol) were stirred in DMA (3 ml) and heated under
microwave irradiation conditions (Personal Chemistry
Emrys Optimizer with 300W magnetron) at 150C for 1
hour. The reaction mixture was diluted with ethyl
acetate and washed with water (x5), brine (x2), dried
(magnesium sulfate) and concentrated. Purification by
column chromatography on a silica column eluting using
initially 10% methanol/ethyl acetate and then a 99:1
mixture of 10% methanol/ethyl acetate and aqueous
ammonia solution gave 3-[7-[2-
(Isopropylmethylammo)ethoxy]-l-oxoisoquinolin-2(l
H)-yl]-N-ethyl-4-methylbenzamide as a foam (104 mg);
NMR Spectrum: (DMSO d6) 0.97 (d, 6H), 1.12 (t, 3H),
2.1 1 (s, 3H), 2.23 (s, 3H), 2.75 (t, 2H), 2.83 (m,
IH), 3.29 (m, 2H), 4.13 (m, 2H), 6.73 (d, IH), 7.23
(d,IH), 7.41 (m, IH), 7.51 (d, IH), 7.67 (d, IH), 7.72
(d, IH), 7.78 (d, IH), 7.89 (m, IH) 5 8.51 (t, IH);
Mass Spectrum : M+H 422. The
3-[7-(2-chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-ethyl-4-methylbenzamide used as starting
material was prepared as follows:-
-Ethyl-3-(7-hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide (0.65 g), 1-bromo-
2-chloroethane (0.8 ml) and potassium carbonate (2.6
g) were stirred in DMF (26ml) at 5O0C for 23 hours.
The reaction mixture was diluted with ethyl acetate
and washed with water (x5), brine (x2), dried
(magnesium-sulfate) and concentrated to give 3-[7-(2-
chloroethoxy)-l-oxoisoquinolin-2(l
H)-yl]-N-cyclopropyl-4-methylbenzamide as a foam (577
mg); NMR Spectrum: (DMSO d6) 1.17 (t, 3H), 2.16 (s,
3H), 3.34 (m, 2H), 4.05 (t, 2H), 4.45 (m, 2H), 6.80
(d, IH), 7.30 (d, IH), 7.53 (m, 2H), 7.74 (d, IH),
7.82 (m, 2H), 7.94 (d, IH), 8.51 (t, IH); Mass
Spectrum:M+H+ 385. Example 31 Using an analogous
procedure to that described in Example 30,
N-Ethyl-3-(7- hydroxy-l-oxoisoquinolin-2(l
H)-yl)-4-methylbenzamide was alkylated with the
appropriate alkylating reagent to give the compounds
described in Table 9. Table 91 Potassium carbonate
used as base Notes a) The product gave the following
data; NMR Spectrum : (DMSOd6) 1.13 (t, 3H), 1.39 (m,
IH), 2.12 (s, 3H), 2.14 (m, IH), 2.45 (m, IH), 2.73
(m, IH), 2.89 (m, 4H), 3.28 (m, 2H, masked by water),
4.20 (m, 2H), 5.22 (m, IH), 6.74 (d, IH), 7.23 (d,
IH), 7.43 (m, IH), 7.51 (d, IH), 7.48 (s, IH), 7.72
(d, IH), 7.77 (s, IH), 7.90 (d, IH), 8.48 (t, IH);
Mass Spectrum : M+H+ 438. b) The product gave the
following data; NMR Spectrum : (DMSOd6) 1.12 (t, 3H),
1.38 (m, 2H), 1.50 (m, 4H), 2.11 (s, 3H), 2.46 (m,
4H), 2.71 (t, 2H), 3.29 (m, 3H), 4.19 (m, 2H), 6.73
(d, IH), 7.22 (d, IH), 7.42 (m, IH), 7.51 (d, IH),
7.68 (s, IH), 7.71 (d, IH), 7.78 (s, IH), 7.89 (d,
IH), 8.47 (t, IH); Mass Spectrum :M+H+ 434. c) The
product gave the following data; NMR Spectrum :
(CDCl3) 1.14 (t, 3H), 2.05 (m, 2H), 2.12 (s, 3H), 2.80
(t, 2H), 3.26 (t, 4H), 3.38 (m, 2H), 4.02 (t, 2H),
6.16 (m, IH), 6.45 (m, IH), 6.80 (m, IH), 7.25 (m,
IH), 7.33 (d, IH), 7.41 (d, IH), 7.56 (d, IH), 7.69
(m, IH), 7.74 (d, IH); Mass Spectrum :M+H+ 406. d) The
product gave the following data; NMR Spectrum :
(CDCl3) 1.14 (t, 3H), 2.29 (s, 3H), 2.29 (s, 3H), 2.80
(t, 2H), 3.07 (d, 2H), 3.38 (m, 2H), 4.14 (t, 2H),
5.13 (m, 2H), 5.83 (m, IH), 6.17 (m, IH), 6.46 (m,
IH), 6.81 (m, IH), 7.26 (m, IH), 7.33 (d, IH), 



7.42 (d, IH), 7.56 (d, IH), 7.69 (m, IH), 7.77 (d,
IH); Mass Spectrum : M+H+ 420. . e) The product gave
the following data; NMR Spectrum : (CDCl3) 1.04 (t,
3H), 1.14 (t, 3H), 2.30 (s, 3H), 2.30 (s, 3H), 2.50
(q, 2H), 2.80 (t, 2H), 3.37 (m, 2H), 4.15 (t, 2H),
6.20 (q, IH), 6.45 (m, IH), 6.81 (m, IH), 7.26 (m,
IH), 7.32 (d, IH), 7.41 (d, IH), 7.56 (d, IH), 7.69
(m, IH), 7.77 (d, IH); Mass Spectrum :M+H+ 408. f )
The product gave the following data; NMR Spectrum :
(CDCl3) 1.02 (t, 6H), 1.13 (m, 3H), 2.12 (s, 3H), 2.60
(q, 4H), 2.88 (t, 2H), 3.36 (m, 2H), 4.12 (t, 2H),
6.23 (m, IH),6.44 (m, IH), 6.80 (m, IH), 7.25 (m, IH),
7.32 (d, IH), 7.41 (d, IH), 7.56 (d, IH), 7.69 (q,
IH), 7.77 (d, LH); Mass Spectrum : M+H 422. g) The
product gave the following data; NMR Spectrum :
(CDCl3) 1.01 (m, 9H), 1.14 (t, 3H), 2.12 (s, 3H), 2.56
(m, 2H), 2.81 (t, 2H), 2.98 (m, IH), 3.38 (m, 2H),
4.06 (t, 2H), 6.19 (m, IH), 6.45 (m, IH), 6.80 (m,
IH), 7.24 (m, IH), 7.33 (d, IH), 7.41 (d, IH), 7.56
(d, IH), 7.69 (m, IH), 7.77 (d, IH); Mass Spectrum :
M+H+ 436. h) The product gave the following data; NMR
Spectrum : (CDCl3) 1.12 (t, 3H), 1.71 (m, IH), 2.14
(m, 4H), 2.43 (m, IH), 2.65 (m, IH), 2.76 (m, IH),
2.91 (m, 4H), 3.37 (m, 2H), 4.17 (t, 2H), 4.29 (m,
IH), 6.16 (m, IH), 6.46 (m, IH), 6.82 (m, IH), 7.24
(m, IH), 7.32 (d, IH), 7.42 (d, IH), 7.57 (d, IH),
7.69 (m, IH), 7.79 (d, IH); Mass Spectrum :M+H+ 436.
i) The product gave the following data; NMR Spectrum :
(CDCl3) 1.12 (t, 3H), 1.76 (m, 4H), 2.12 (s, 3H), 2.61
(m, 4H), 2.91 (t, 2H), 3.37 (m, 2H), 4.19 (t, 2H),
6.22 (m, IH), 6.44 (m, IH), 6.80 (m, IH), 7.29 (m,
2H)5 7.41 (d, IH), 7.56 (d, IH), 7.69 (m, IH), 7.77
(d. IH); Mass Spectrum : M+H 420. j) The product gave
the following data; NMR Spectrum : (CDCl3) 1.17 (t,
3H), 1.59 (m, 2H), 1.86 (m, 2H), 2.15 (s, 3H), 2.33
(m, 2H), 2.85 (m, 4H), 3.40 (m, 2H), 3.68 (m, IH),
4.20 (t, 2H), 6.26 (m, IH), 6.49 (m, IH), 6.84 (m,
IH), 7.28 (m, IH), 7.35 (d, IH), 7.45 (d, IH), 7.59
(d, IH), 7.72 (m, IH), 7.79 (d, IH); Mass Spectrum
:M+H+ 450. k) The product gave the following data; NMR
Spectrum : (CDCl3) 1.15 (t, 3H), 2.12 (s, 3H), 2.62
(s, 3H), 2.62 (s, 3H), 2.87 (t, 2H), 3.36 (m, 2H),
3.71 (s, 2H), 4.18 (t, 2H), 6.23 (m, IH), 6.44 (m,
IH), 6.80 (m, IH), 6.94 (s, IH), 7.24 (m, 1H),-7.31
(d, IH), 7.40 (d, IH), 7.56 (d, IH), 7.69 (m, IH),
7.74 (d, IH); Mass Spectrum :M+H+ 491. 1) The product
gave the following data; NMR Spectrum : (CDCl3) 1.14
(t, 3H), 1.88 (m, 4H), 2.13 (s, 3H), 2.47 (m, 2H),
2.67 (m, 2H), 2.80 (t, 2H), 3.38 (m, 2H), 4.17 (t,
2H), 4.60 (m, IH), 6.17 (m, IH), 6.46 (m, IH), 6.82
(m, IH), 7.25 (m, IH), 7.33 (d, IH), 7.43 (d, IH),
7.57 (m, IH), 7.69 (m, IH), 7.77 (d, IH); Mass
Spectrum :M+H+ 452. m) The product gave the following
data; NMR Spectrum : (CDCl3) 1.14 (t, 3H), 2.13 (s,
3H), 2.28 (m, 2H), 2.81 (t, 2H), 3.17 (m, 2H), 3.38
(m, 2H), 4.17 (t, 2H), 4.52 (m, 2H), 4.81 (s, IH),
5.06 (s, IH), 6.16 (m, IH), 6.46 (m, IH), 6.82 (m,
IH), 7.23 (m, IH), 7.33 (d, IH), 7.42 (d, IH), 7.56
(d, IH), 7.69 (m, IH), 7.75 (d, IH); Mass Spectrum
:M+H+ 464.n) The product gave the following data; NMR
Spectrum : (DMSOd6) 1.03 (s, 9H), 1.12 (t, 3H), 2.11
(s, 3H), 2.26 (s, 3H), 2.75 (t, 2H), 3.29 (m, 2H),
4.09 (m, 2H), 6.73 (d, IH), 7.23 (d, IH), 7.40 (m,
IH), 7.51 (d, IH), 7.67 (d, IH), 7.72 (d, IH), 7.78
(d, IH), 7.89 (m, IH), 8.51 (t, IH); Mass Spectrum
:M+H+ 436.CLAIMS 1. A compound of the Formula I
wherein m is 0, 1 or 2; R1 is halogeno, hydroxy,
cyano, trifluoromethyl, trifluoromethoxy, (l-6C)alkyl,
(l-6C)alkoxy, (2-6C)alkenyl, (2-6C)alkynyl,
(2-6C)alkanoyl, (l-6C)alkylthio, (l-6C)alkylsulphinyl,
(l-6C)alkylsulphonyl, hydroxy-(2-6C)alkoxy,
amino-(2-6C)alkoxy,
cyano-(2-6C)aikoxy,(l-6C)alkylamino-(2-6C)alkoxy,
di-[(l-6C)alkyl]amino- (2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, carbamoyl-(l -6C)alkoxy,
N-(l-6C)alkylcarbamoyl-(l-6C)alkoxy,
amino-(l-6C)alkyl,.(l-6C)alkylamino-(l-6C)all -yl,
di[(l-6C)alkyl]amino-(l-6C)alkyl,
carbamoyl-(l-6C)alkyl, N-(l-6C)alkylcarbamoyl- 



(l-6C)alkyl, hydroxy-(2-6C)alkylamino,
cyano-(2-6C)alkylamino, halogeno- (2-6C)alkylamino,
amino-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino,
(l-6C)alkylamino-(2-6C)alkylamino,
di-[(l-6C)alkyl]amino-(2-6C)alkylamino, heteroaryl,
heteroaryl-(l-6C)alkyl, heteroaryloxy,
heteroaryl-(l-6C)alkoxy, heteroarylamino,
heterocyclyl, heterocyclyl-(l-6C)alkyl,
heterocyclyloxy, heterocyclyl-(l-6C)alkoxy and
heterocyclylamino, and wherein any aryl, heteroaryl or
heterocyclyl group in a R1 substituent may optionally
bear 1 or 2 substituents selected from hydroxy,
halogeno, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl- (l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl- (l-
bC)alkyl, N-(l-6C)alkylcarbamoyl
N,N-di-[(l-6C)alkyl]carbamoyl J (2-6C)alkanoyl, amino,
(l-6C)alkylamino, di-[(l-6C)alkyl]amino,
halogeno-(l-6C)alkyl, hydroxy- (l-6C)alkyl,
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl,
carboxy-(l-6C)alkyl, amino- (l-6C)alkyl,
(l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl,and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH3 group which is attached to a carbon or
nitrogen atom may optionally bear on each said CH2 or
CH3 group one or more substituents selected from
halogeno, hydroxy, amino, trifluoromethyl,
trifluoromethoxy, oxo, carboxy, carbamoyl, acetamido,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkoxy, (l-6C)alkoxy,
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, hydroxy-
(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl,
halogeno-(l-6C)alkyl, (l-6C)alkoxy-(2-6C)alkoxy,
(l-6C)alkoxycarbonyl, carbamoyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(l-6C)sulphonyl, (l-6C)sulphamoyl, heteroaryl,
heteroaryl-(l -6C)alkyl, heterocyclyl and
heterocyclyloxy, and wherein any heterocyclyl group in
a R1 substituent may optionally bear 1 or 2 oxo or
thioxo substituents; R2 is halogeno, trifluoromethyl
or (l-6C)alkyl; R3 is hydrogen, halogeno,
trifluoromethyl, cyano or (l-6C)alkyl; . R4 is
(3-6C)cycloalkyl, (l-6C)alkyl or heteroaryl, and R4
may be optionally substituted by one or more
substituents selected from halogeno, hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino; and R5 is hydrogen, halogeno,
trifluoromethyl, cyano or (i-6C)alkyl; or a
pharmaceutically-acceptable salt thereof. 2. A
compound of the Formula I according to claim 1 wherein
R1 is halogeno, hydroxy, (l-6C)alkoxy, (2-6C)alkenyl,
(2-6C)alkynyl, (2-6C)alkanoyl, (l-6C)alkylthio,
(l-6C)alkylsulphonyl, amino-(2-6C)alkoxy,
(l-6C)alkylamino- (2-6C)alkoxy,
di-[(l-6C)alkyl]amino-(2-6C)alkoxy,
di[(l-6C)alkyl]amino-(l-6C)alkyl,
carbamoyl-(l-6C)alkyl, heteroaryl-(l-6C)alkyl,
heterocyclyl, heterocyclyloxy and heterocyclyl-(l
-6C)alkoxy, and wherein any heteroaryl or heterocyclyl
group in a R1 substituent may optionally bear 1 or 2
substituents selected from hydroxy, halogeno,
(l-6C)alkyl, (3-6C)cycloalkyl- (l-6C)aIkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy,
(l-6C)alkoxycarbonyl- (l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
halogeno- (l-6C)alkyl, hydroxy-(l-6C)alkyl,
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl,and
wherein any of the R1 substituents defined
hereinbefore which comprises a CH2 group which is
attached to 2 carbon atoms or a CH3 group which is
attached to a carbon or nitrogen atom may optionally
bear on each said CH2 or CH3 group one or more
substituents selected from halogeno, hydroxy,
trifluoromethyl, (l-6C)alkyl, (3-6C)cycloalkyl,
(l-6C)alkoxy, di-[(l-6C)alkyl] amino,
(l-6C)alkoxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl,
heteroaryl-(l-6C)alkyl, heterocyclyl and
heterocyclyloxy; or a pharmaceutically-acceptable salt
thereof. 



3. A compound of the Formula I according to claim 1 or
claim 2 wherein m is 1 or 2; or a
pharmaceutically-acceptable salt thereof. 4. A
compound of the Formula I according to claims 1 to 3
wherein R2 is (l-6C)alkyl; or a
pharmaceutically-acceptable salt thereof. 5. A
compound of the Formula I according to claims 1 to 4
wherein R3 and R5 are hydrogen; or a
pharmaceutically-acceptable salt thereof. 6. A
compound of the Formula I according to any preceding
claim wherein R4 is cyclopropyl, cyclobutyl,
cyclopentyl, methoxy, ethoxy, methyl, ethyl, propyl,
isoxazolyl, oxazolyl, furanyl, thiazolyl, pyrazolyl or
pyridyl; or a pharmaceutically-acceptable salt
thereof. 7. A compound of the Formula I according to
claim 1 wherein m is Oor l ; R1 is heterocyclyl,
heterocyclyl-(l-6C)alkyl, heterocyclyloxy,
heterocyclyl- (l-6C)alkoxy or heterocyclylamino, and
wherein any heterocyclyl group in a R1 substituent may
optionally bear 1 or 2 substituents selected from
hydroxy, halogeno, (l-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl-(l-6C)alkyl,
(3-6C)cycloalkyl-(l-6C)alkoxy, (l-6C)alkoxy, carboxy,
(l-6C)alkoxycarbonyl,
(l-6C)alkoxycarbonyl-(l-6C)alkyl,
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (l-6C)alkylamino,
di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl,
hydroxy-(l-6C)alkyl,(l-6C)alkoxy-(l-6C)alkyl,
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl,
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and
di-[(l-6C)alkyl]amino-(l-6C)alkyl, and wherein any of
the R1 substituents defined hereinbefore which
comprises a CH2 group which is attached to 2 carbon
atoms or a CH group which is attached to a carbon atom
may optionally bear on each said CH2 or CH3 group one
or more substituents selected from hydroxy, amino,
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(l-6C)alkoxy, (l-6C)alkylamino and
di-[(l-6C)alkyl]amino; R2 is trifluoromethyl or
methyl; R3 is hydrogen or chloro; R4 is cyclopropyl,
cyclobutyl, cyclopentyl, methyl, ethyl, propyl,
isoxazolyl, oxazolyl, furanyl, thiazolyl, pyrazolyl or
pyridyl, and R4 may be optionally substituted by one
or more substituents selected from halogeno, hydroxy,
amino and (l-6C)alkyl; and R5 is hydrogen or chloro;
or a pharmaceutically-acceptable salt thereof. 8. A
compound of the Formula I according to claim 1
selected from:
N-cyclopropyl-4-methyl-3-(l-oxoisoquinolin-2(lH)-yl)be
nzamide;
N-cyclopropyl-3-(7-methoxy-l-oxoisoquinolin-2(lH)-yl)-
4-methylbenzamide;
N-cyclopropyl-3-[7-[2-(dimethylamino)ethoxy]-l-oxoisoq
uinolin-2(lH)-yl]-4- methylbenzamide;
3-(7-bromo-l-oxoisoquinolin-2(lH)-yl)-N-cyclopropyl-4-
methylbenzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-(2-piperidin-l-yleth
oxy)isoquinolin-2(lH)- yl]benzamide; N-cyclopropyl-3
-(7-hydroxy-1-oxoisoquinolin-2(
1H)-yl)-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[(3R)-3-fluoropyrrolidin-l-yl]et
hoxy}-l-oxoisoquinolin-2(lH)-yl]- 4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-[2-(l,4-oxazepan-4-yl)etho
xy]-l-oxoisoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-3-[7-{2-[(2-methoxyethyl)(methyl)amino]e
thoxy}-l-oxoisoquinolin-2(lH)- yl]-4-methylbenzamide;
3-[7-{2-[(cyclobutylmethyl)(methyl)amino]ethoxy}-l-oxo
isoquinolin-2(lH)-yl]-Ncyclopropyl- 4-methylbenzamide;
N-cyclopropyl-4-methyl-3 -[7-(2-morpholin-4-ylethoxy)-
1-oxoisoquinolin-2( 1H)- 



yl]benzamide; N-cyclopropyl-4-methyl-3
-[1-oxo-7-(2-pyrrolidin- 1-ylethoxy)isoquinolin-2(
1H)- yljbenzamide;
N-cyclopropyl-3-[7-{2-[(3R)-3-hydroxypyrrolidin-l-yl]e
thoxy}-l-oxoisoquinolin-2(lH)- yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-
{2-[(2S)-2-(methoxymethyl)pyrrolidin-l -yl]ethoxy} -1-
oxoisoquinolin-2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[isopropyl(2-methoxyethyl)amino]
ethoxy}-l-oxoisoquinolin- 2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[isopropyl(methyl)amino]etlioxy}
-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[3-(dimethylamino)propoxy]-l-oxoiso
quinolin-2(lH)-yl]-4- methylbenzamide;
3-[7-[2-(dimethylamino)ethoxy]-l-oxoisoquinolin-2(lH)-
yl]-N-isoxazol-3-yl-4- methylbenzamide;
3-[7-[2-(dimethylamino)ethoxy]-l-oxoisoqumolin-2(lH)-y
l]-N-ethyl-4-methylbenzamide;
N-cyclopropyl-3-[7-[(l-ethylpiperidin-4-yl)oxy]-l-oxoi
soquinolin-2(lH)-yl]-4- methylbenzamide;
N-isoxazol-3-yl-4-methyl-3-[7-(4-methylpiperazin-l-yl)
-l-oxoisoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-4-methyl-3 -[7-(4-methylpiperazin-
1-yl)-l -oxoisoquinolin-2(1H)- yljbenzamide;
N-cyclopropyl-4-methyl-3-[7-
{2-[methyl(tetrahydro-2H-pyran-4-yl)amino]ethoxy}-1-
oxoisoquinolin-2(lH)-yl]benzamide;
N-cyclopropyl-4-methyl-3-[7-{2-[methyl(tetrahydrofuran
-2-ylmethyl)amino]ethoxy}-loxoisoquinolin-
2(lH)-yl]benzamide;
N-cyclopropyl-4-methyl-3-[7-{2-[methyl(prop-2-yn-l-yl)
amino]ethoxy}-loxoisoquinolin- 2(lH)-yl]benzamide;
N-cyclopropyl-3-[7-{2-[(3S)-3-fluoropyrrolidin-l-yl]et
hoxy}-l-oxoisoquinolin-2(lH)-yl]- 4-methylbenzamide;
N-cyclopropyl-3-[7-[2-(4,4-difluoropiperidin-1-yl)etho
xy] -1-oxoisoquinolin-2(1H)-yl]-Amethylbenzamide;
N-cyclopropyl-3-[7-[2-(3,3-difluoropyrrolidin-l-yl)eth
oxy]-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(4-fluoropiperidin-l-yl)ethoxy]-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(3-fluoropiperidin-1-yl)ethoxy]-
1-oxoisoquinolin-2( 1H)-yl]-Amethylbenzamide;
N-cyclopropyl-3-[7-{2-[(2S,6S)-2,6-dimethylmo f
holin-4-yl]ethoxy}-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[(2R,6S)-2,6-dimethylmorpholin-4
-yl]ethoxy}-l-oxoisoquinolm-
2(1H)-yl]-4-methylbenzamide; N-cyclopropyl-4-methyl-3
-[1-oxo-7-[3-(4-propionylpiperazin-1-yl)propoxy]isoqui
nolin- 2(lH)-yl]benzamide;
N-ethyl-4-methyl-3-[7-(2-morpholin-4-ylethoxy)-l-oxois
oquinolin-2(lH)-yl]benzamide; N-cyclopropyl-3-[7-
[3-(4,4-difluoropiperidin-1-yl)propoxy]-1-oxoisoquinol
in-2(1H)-yl]-Amethylbenzamide;
N-cyclopropyl-3-[7-{3-[isopropyl(methyl)amino]propoxy}
-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-(3-piperidin-l-ylpro
poxy)isoquinolin-2(lH)- yl]benzamide; N-cycl
propyl-4-methyl-3-[7-{3-[methyl(tetrahydroft
iran-2-ylmethyl)amino]propoxy}-loxoisoquinolin- 2(
1H)-yl]benzamide;
N-cyclopropyl-3-[7-{3-[(2R,6S)-2,6-dimethylmorpholin-4
-yl]propoxy}-l-oxoisoquinolin- 



2(lH)-yl]-4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[l-oxo-7-(3-pyrrolidin-l-ylpr
opoxy)isoquinolin-2(lH)- yl]benzamide;
N-cyclopropyl-4-methyl-3-[7-(3-morpholin-4-ylpropoxy)-
l-oxoisoquinolin-2(lB[)- yl]benzamide;
N-cyclopropyl-4-methyl-3-[7-{3-[methyl(prop-2-yn-l-yl)
amino]propoxy}-loxoisoquinolin- 2(lH)-yl]benzamide;
N-cyclopropyl-3-[7-[3-(3,3-difluoropyrrolidin-l-yl)pro
poxy]-l-oxoisoquinolin-2(lH)-yl]- 4-methylbenzamide;
N-cyclopropyl-3 -[I-[3-(3-fluoropiperidin-
1-yl)propoxy]- 1-oxoisoquinolin-2(
1H)-yl]Amethylbenzamide;
N-cyclopropyl-4-methyl-3-[7-{2-[4-(methylsulfonyl)pipe
razin-l-yl]ethoxy}-loxoisoquinolin- 2(
1H)-yl]benzamide;
N-ethyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoi
soquinolm-2(lH)-yl]-4- methylbenzamide;
N-ethyl-3-[7-{2-[(3R)-3-fluoropyrrolidin-l-yl]ethoxy}-
l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-{3-[metliyl(tetrahydro-2B[
-pyran-4-yl)ammo]propoxy}-loxoisoquinolin- 2(
1H)-yl]benzamide; 3-[7-[3-(dimethylamino)propyl]
-1-oxoisoquinolin-2(1H)-yl]-N-isoxazol-3 -yl-4-
methylbenzamide;
N-cyclopropyl-3-[7-[3-(4-fluoropiperidin-l-yl)propoxy]
-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3 -[7-
{3-[(3R)-3-fluoropyrrolidin-1-yl]propoxy
}-1-oxoisoquinolin-2(1H)- yl]-4-methylbenzamide;
N-cyclopropyl-3 -[7- {3-[(3 S)-3
-fluoropyrrolidin-1-yl]propoxy
}-1-oxoisoquinolin-2(1H)- yl]-4-methylbenzamide;
N-ethyl-4-methyl-3-[l-oxo-7-(2-piperidin-l-ylethoxy)is
oquinolin-2(lH)-yl]benzamide;
N-ethyl-3-(7-hydroxy-l-oxoisoquinolin-2(lH)-yl)-4-meth
ylbenzamide
N-cyclopropyl-3-[7-{2-[isobutyl(methyl)amino]ethoxy}-l
-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-{2-[ethyl(methyl)amino]ethoxy}-l-ox
oisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(diisopropylammo)ethoxy]-l-oxois
oquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-
{2-[(2S)-2-methylpiperidin-1-yl]ethoxy} -
1-oxisoquinolin- 2(lH)-yl]benzamide;
N-cyclopropyl-3-[7-{2-[ethyl(isopropyl)amino]ethoxy}-l
-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-[7-[2-(diethylamino)ethoxy]-l-oxoisoqu
inolin-2(lH)-yl]-4- methylbenzamide;
3-[7-{2-[tert-butyl(methyl)amino]ethoxy}-l-oxoisoquino
lin-2(lH)-yl]-N-cyclopropyl-4- methylbenzamide;
3-[7-{2-[cyclohexyl(isopropyl)amino]ethoxy}-l-oxoisoqu
inolin-2(lH)-yl]-N-cyclopropyl- 4-methylbenzamide;
3-[7-{2-[cyclohexyl(ethyl)amino]ethoxy}-l-oxoisoqumoli
n-2(lH)-yl]-N-cyclopropyl-4- methylbenzamide;
3-[7-{2-[cyclohexyl(methyl)amino]ethoxy}-l-oxoisoquino
lin-2(lH)-yl]-N-cyclopropyl-4- methylbenzamide;
N-cyclopropyl-3-[7-{2-[2-(hydroxymethyl)morpholin-4-yl
]ethoxy}-l-oxoisoquinolin-
2(1H)-yl]-4-methylbenzamide; N-cyclopropyl-3-[7-
{2-[(2S)-2-(hydroxymethyl)piperidin-l -yl]ethoxy}
-1-oxoisoquinolin- 2(lH)-yl]-4-methylbenzamide; 



3-[7-(2-azetidin-l-ylethoxy)-l-oxoisoquinolin-2(lH)-yl
]-N-ethyl-4-methylbenzamide;
N-cyclopropyl-3-[7-[2-(isopropylamino)ethoxy]-l-oxoiso
quinolin-2(lH)-yl]-4- methylbenzamide;
3-[7-{2-[allyl(methyl)amino]ethoxy}-l-oxoisoquinolin-2
(lH)-yl]-N-etliyl-4- methylbenzamide;
N-ethyl-3-[7-{2-[ethyl(methyl)amino]ethoxy}-l-oxoisoqu
inolin-2(lH)-yl]-4- methylbenzamide;
3-[7-[2-(diethylaniino)ethoxy]-l-oxoisoquinolin-2(lH)-
yl]-N-ethyl-4-methylbenzamide;
N-ethyl-3-[7-{2-[ethyl(isopropyl)amiho]ethoxy}-l-oxois
oquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclobutyl-3-(7-hydroxy-l-oxoisoquinolin-2(lH)-yl)-4
-methylbenzamide;
N-cyclopropyl-4-methyl-3-[7-[2-(methylamino)ethoxy]-l-
oxoisoquinoli p-2(lH)- yl]benzamide;
N-ethyl-3-[7-{2-[(3R)-3-hydroxypyrrolidin-l-yl]ethoxy}
-l-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-4-methyl-3-[1-oxo-7-(2-pyrrolidin-1-ylethoxy)i
soquinolin-2( 1H)-yl]benzamide;
N-ethyl-3-[7-[2-(4-hydroxypiperidin-l-yl)ethoxy]-l-oxo
isoquinolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-4-methyl-3-[7-(2-{methyl[(2-metliyl-l,3-thiazo
l-4-yl)metliyl]aniino}ethoxy)-loxoisoquinolin-
2(lH)-yl]benzamide;
N-ethyl-3-[7-[2-(4-fluoropiperidin-l-yl)ethoxy]-l-oxoi
soquinolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-4-methyl-3T[l-oxo-7-{2-[(3aR,6aS)-tetrahydro-5
H-[l,3]dioxolo[4,5-c]pyrrol-5-
yl]ethoxy}isoquinolin-2(lH)-yl]benzamide;
3-(7-hydroxy-1-oxoisoquinolin-2(lH)-yl)-4-methyl-N-(l
-methylcyclopropyl)benzamide;
N-isoxazol-3-yl-4-methyl-3-[7-(3-morpholin-4-ylpropyl)
-l-oxoisoquinolin-2(lH)- yljbenzamide;
N-isoxazol-3-yl-4-methyl-3-[7-(2-morpholin-4-ylethoxy)
-l-oxoisoquinolin-2(lH)- yljbenzamide;
3-[7-(2-aminoethoxy)-l-oxoisoquinolin-2(lH)-yl]-N-cycl
opropyl-4-methylbenzamide;
N-isoxazol-3-yl-4-methyl-3-[1-oxo-7-(2-piperidin-1-yle
thoxy)isoquinolin-2(1H)- yl]benzamide;
3-[7-{2-[tert-butyl(methyl)amino]ethoxy}-l-oxoisoquino
lin-2(lH)-yl]-N-etliyl-4- methylbenzamide; 3-[7-
{2-[isopropyl(methyl)amino]ethoxy}-1-oxoisoquinolin-2(
l H)-yl]-4-methyl-N-(1- methyl-lH-pyrazol-3
-yl)benzamide;
3-[7-{2-[isopropyl(methyl)amino]etlioxy}-l-oxoisoquino
lin-2(lH)-yl]-4-methyl-N-(lmethyl-
1H-pyrazol-5-yl)benzamide;
3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l-oxoisoquinol
in-2(lH)-yl]-N-methoxy-4- methylbenzamide;
N-cyclobutyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-l
-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
N-cyclopropyl-3-(7-methoxy-4-methyl-l-oxoisoquinolin-2
(lH)-yl)-4-methylbenzamide;
N-cyclopropyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-
4-methyl-l-oxoisoquinolin-
2(lH)-yl]-4-methylbenzamide;
N-ethyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-4-meth
yl-,l-oxoisoquinolm-2(lH)-yl]- 4-methylbenzamide;
N-cyclopropyl-3-[4-(hydroxymethyl)-7-methoxy-l-oxoisoq
uinolin-2(lH)-yl]-4- methylbenzamide;
N-ethyl-3-[7-{2-[ethyl(methyl)ammo]ethoxy}-4-methyl-l-
oxoisoquinolin-2(lH)-yl]-4- methylbenzamide;
3-[7-[2-(dimethylamino)ethoxy]-4-methyl-l-oxoisoquinol
in-2(lH)-yl]-N-eti iyl-4- 



methylbenzamide;
N-cyclobutyl-3-[7-{2-[isopropyl(methyl)amino]ethoxy}-4
-methyl-l-oxoisoquinolin- 2(lH)-yl]-4-methylbenzamide;
N-cyclobutyl-3-[7-{2-[ethyl(methyl)amino]ethoxy}-4-met
hyl-l-oxoisoquinolin-2(lH)-yl]- 4-methylbenzamide; and
N-cyclobutyl-3-[7-[2-(dimethylamino)ethoxy]-4-methyl-l
-oxoisoquinolin-2(lH)-yl]-4- methylbenzamide; or a
pharmaceutically-acceptable salt thereof. 9. A process
for preparing a compound of the Formula I according to
claim 1, or pharmaceutically-acceptable salt thereof
which comprises:- the dehydration of a compound of the
Formula II wherein R1, m, R2, R4 and R5 are as defined
in claim 1 and wherein any functional group is
protected if necessary, and: (i) removing any
protecting groups; and (ii) optionally forming a
pharmaceutically-acceptable salt. 10. A pharmaceutical
composition for use in the treatment of diseases
mediated by cytokines which comprises a compound of
the Formula I as claimed in any one of claims 1 to 8,
or a pharmaceutically-acceptable salt thereof, in
association with a pharmaceuticallyacceptable diluent
or carrier.11. A compound of the Formula I claimed in
any one of claims 1 to 8, or a
pharmaceutically-acceptable salt thereof, for use in a
method of treatment of the human or animal body by
therapy. 12. A method of treating diseases or medical
conditions mediated by cytokines which comprises
administering to a warm-blooded animal an effective
amount of a compound of the Formula I claimed in any
one of claims 1 to 8, or a pharmaceutically-acceptable
salt thereof. 13. A method of treating a disease or
medical condition mediated by cytokines which
comprises administering to a warm-blooded animal in
need thereof a cytokine inhibiting amount of a
compound of the Formula I claimed in any one of claims
1 to 8, or a pharmaceutically-acceptable salt thereof.
14. A method of treating a disease or medical
condition mediated by the production or effect of
cytokines which comprises administering to a
warm-blooded animal in need thereof a cytokine
inhibiting amount of a compound of the Formula I
claimed in any one of claims 1 to 8, or a
pharmaceutically-acceptable salt thereof. 15. A method
of treating rheumatoid arthritis, asthma, chronic
obstructive pulmonary disease, inflammatory bowel
disease, multiple sclerosis, AIDS, septic shock,
congestive heart failure, ischaemic heart disease or
psoriasis which comprises administering to a
warm-blooded animal an effective amount of a compound
of the Formula I claimed in any one of claims 1 to 8,
or a pharmaceutically-acceptable salt thereof. 16. A
compound of the Formula I claimed in any one of claims
1 to 8, or a pharmaceutically-acceptable salt thereof,
in the manufacture of a medicament. 17. A compound of
the Formula I claimed in any one of claims 1 to 8, or
a pharmaceutically-acceptable salt thereof, in the
manufacture of a medicament for use in the treatment
of medical conditions mediated by cytokines.18. The
use of a compound of the Formula I claimed in any one
of claims 1 to 8, or a pharmaceutically-acceptable
thereof, in the manufacture of a medicament for use in
the treatment of rheumatoid arthritis, asthma, chronic
obstructive pulmonary disease, inflammatory bowel
disease, multiple sclerosis, AIDS, septic shock,
congestive heart failure, ischaemic heart disease or
psoriasis. 




