
PYRIMIDINE DERIVATIVES 934 The present invention
relates to novel pyrimidine derivatives, to
pharmaceutical compositions containing these
derivatives and to their use in therapy, in particular
in the prevention and treatment of solid tumour
disease in a warm blooded animal such as man. Many of
the current treatment regimes for cell proliferation
diseases such as psoriasis and cancer utilise
compounds which inhibit DNA synthesis. Such compounds
are toxic to cells generally but their toxic effect on
rapidly dividing cells such as tumour cells can be
beneficial. Alternative approaches to anti-tumour
agents which act by mechanisms other than the
inhibition of DNA synthesis have the potential to
display enhanced selectivity of action. In recent
years it has been discovered that a cell may become
cancerous by virtue of the transformation of a portion
of its DNA into an oncogene i.e. a gene which, on
activation, leads to the formation of malignant tumour
cells (Bradshaw, Mutagenesis 1986, 1, 91). Several
such oncogenes give rise to the production of peptides
which are receptors for growth factors. Activation of
the growth factor receptor complex subsequently leads
to an increase in cell proliferation. It is known, for
example, that several oncogenes encode tyrosine kinase
enzymes and that certain growth factor receptors are
also tyrosine kinase enzymes (Yarden et ah, Ann. Rev.
Biochem., 1988, 57, 443; Larsen et ah, Ann. Reports in
Med. Chem.. 1989, Chpt. 13). The first group of
tyrosine kinases to be identified arose from such
viral oncogenes, for example pp60v~Src tyrosine kinase
(otherwise known as v-Src), and the corresponding
tyrosine kinases in normal cells, for example
pp60c~Src tyrosine kinase (otherwise known as c-Src).
Receptor tyrosine kinases are important in the
transmission of biochemical signals which initiate a
variety of cell responses including proliferation,
survival and migration. They are large enzymes which
span the cell membrane and possess an extracellular
binding domain for growth factors such as epidermal
growth factor (EGF) and an intracellular portion which
functions as a kinase to phosphorylate tyrosine amino
acids in proteins and hence to influence cell
proliferation. Various classes of receptor tyrosine
kinases are known (Wilks, Advances in Cancer Research,
1993, 60 43-73) based on families of growth factors
which bind to different receptor tyrosine kinases.
Theclassification includes Class I receptor tyrosine
kinases comprising the EGF family of receptor tyrosine
kinases such as the EGF, TGFa, Neu and erbB receptors,
Class II receptor tyrosine kinases comprising the
insulin family of receptor tyrosine kinases such as
the insulin and IGFl receptors and insulin-related
receptor (IRR) and Class III receptor tyrosine kinases
comprising the platelet-derived growth factor (PDGF)
family of receptor tyrosine kinases such as the PDGFa,
PDGFb and colony-stimulating factor 1 (CSFl)
receptors. The Eph family is the largest known family
of receptor tyrosine kinses, with 14 receptors and 8
cognate ephrin ligands in mammals (Reviewed in
Kullander and Klein, Nature Reviews Molecular Cell
Biology, 2002, 3_, 475-486). The receptor family is
further sub-divided into two sub-families defined
largely by homology of extracellular domains and
affinity towards ligand type. In general, all Ephs
contain an intracellular tyrosine kinase domain and an
extracellular Ig-like domain with a cysteinerich
region with 19 conserved cysteines and two fibronectin
type III domains. The A-class of Ephs consists of 8
receptors termed EphAl-8, which generally bind to
their cognate ephrinA class of ligands termed
ephrinAl-5. The B-class consistents of 6 receptors
termed EphBl-6, which bind to their cognate ephrinB
ligands termed ephrinBl-3. Eph receptor ligands are
unusual and differ to most other receptor tyrosine
kinase ligands in that they are also tethered to
cells, via a glycosylphosphatidylinositol linker in
ephrinA ligands or an integral transmembrane region in
ephrinB ligands. Binding of ephrin ligand to the Eph
partner induces a conformational change within the Eph
intracellular domain that enables phosphorylation of
tyrosine residues within an auto-inhibitory
juxtamembrane region, which relieves this inhibition
of catalytic site and enables additional
phosphorylation to stabilise the active conformation
and generate more docking sites for downstream
signalling effectors. Furthermore, evidence indicates
that Eph/ ephrin signalling can regulate other cell
responses such as proliferation and survival. There is
growing evidence that Eph receptor signalling may
contribute to tumourigenesis in a wide variety of
human cancers, either on tumour cells directly or
indirectly via modulation of vascularisation. For
instance, many Eph receptors are overexpressed in
various tumour types (Reviewed in Surawska et al.,
Cytokine & Growth Factor Reviews, 2004, 1_5, 419-433,
Nakamoto and Bergemann, Microscopy Res andTechnique ,
2002, 59, 58-67); EphA2 and other EphA receptor levels
are elevated in diverse tumours such as leukemias,
breast, liver, lung, ovarian and prostate. Similarly
expression of EphB receptors including EphB4 is
up-regulated in tumours such as neuroblastomas,
leukemias, breast, liver, lung and colon. Moreover,
various in vitro and in vivo studies particularly
regarding EphA2 and EphB4 have indicated that
overexpression of Eph receptors on cancer cells is
able to confer tumourigenic phenotypes such as
proliferation and invasion, consistent with the
speculated role in oncogenesis. For instance,
inhibition of EphB4 expression using interfering-RNA
or antisense oligodeoxynucleotides inhibited
proliferation, survival and invasion of PC3 prostate
cancer cells in vitro and in vivo xenograft model (Xia
et ah, Cancer Res ., 2005, 65, 4623-4632). EphA2
over-expression in MCF-IOA mammary epithelial cells is
sufficient to cause tumourigenesis (Zelinski et ah,
Cancer Res ., 2001, 61_, 2301-2306). Inhibition of
EphA2 function with therapeutic antibodies (Coffman et
ah, Cancer Res., 2003, 63, 7907-7912) or
interfering-RNA (Landen et ah, Cancer Res.. 2005, 15,
6910-6918) has been demonstrated to inhibit tumour
growth in in vivo xenograft models. Expression of
kinase-dead EphA2 mutant receptors in breast cancer
cell lines inhibited growth and metasis of xenograft
tumours in vivo, consistent with an essential role of
the kinase domain (Fang et ah, Oncogene . 2005, 24,
7859-7868). In addition to compelling role of Eph
receptors on tumour cells, there is good evidence that
both EphA2 and EphB4 may contribute to tumour
vascularisation (Reviewed in Brantley-Sieders et ah,
Current Pharmaceutical Design . 2004, JJ), 3431- 3442,
Cheng et ah, Cytokine and Growth Factor Reviews .
2002, 13, 75-85). Members of Eph family including both
EphA2 and EphB4 are expressed on endothelial cells.
Transgenic studies have shown that disruption of EphB4
(Gerety et ah, Molecular Cell, 1999, 4, 403-414) or
its ligand ephrinB2 (Wang et ah, CeU, 1998, 93,
741-753) causes embryonic lethality associated with
vascular modelling defects consistent with a critical
role in vessel development. EphB4 activation
stimulates endothelial cell proliferation and
migration in vitro (Steinle et ah, J . Biol. Chem..
2002, 277, 43830-43835). Moreover, inhibition of EphB4
signalling using soluble extracellular-domains of
EphB4 have been shown to inhibit tumour growth and
anagiogenesis in in vivo xenograft studies
(Martiny-Baron et al., Neoplasia, 2004, 6, 248-257,
Kertesz et ah, Blood , 2005, Pre-published online).
Similarly, soluble EphA2 inhibited
tumourvascularisation in a variety of in vivo models
(Brantley et ah, Oncogene , 2002, 21_, 701 1-7026,
Cheng et al, Neoplasia . 2003, 5, 445-456).
Accordingly it has been recognised that an inhibitor
of Eph receptors, particularly EphB4 or EphA2, should
be of value as a selective inhibitor of the
proliferation and survival of tumour cells either
targeted at tumour cells directly or via effects on
tumour vascularisation. Thus, such inhibitors should
be valuable therapeutic 



agents for the containment and/or treatment of tumour
disease. The applicants have found that certain
pyrimidines are useful in the inhibition of EphB4 or
EphA2 and therefore may be useful in therapy, where
such enzymes are implicated. According to the present
invention, there is provided a compound of formula (I)
(I) wherein at least one of A1,A2 or A3 is N, and the
others are independently selected from CH or N; R1 is
hydrogen or a (l-4C)alkyl group which is optionally
substituted by one or more substituent groups selected
from -OR 5 (wherein R5 is selected from hydrogen or
(l-2C)alkyl), cyano, halo, or -NR 6R7 (where R6 and R7
are independently selected from hydrogen, (l-2C)alkyl
or (l-2C)alkanoyl); ring B is a fused 5 or 6-membered
carbocyclic or heterocyclic ring which is optionally
substituted on a carbon atom by one or more halo
groups or Ci_6alkyl groups, and where any nitrogen
atoms in the ring are optionally substituted by a
Ci_6alkyl or Ci-6alkylcarbonyl; n is 0, 1, 2 or 3,and
each group R2 is independently selected from halogeno,
trifluoromethyl, cyano, nitro or a group of
sub-formula (i) : -X -R1 1 (i) where X1 is selected
from a direct bond or O, S, SO, SO2, OSO2, NR13 , CO,
CH(OR 13), CONR13 , N(R 13)C0, SO2N(R 13), N(R13)SO2,
C(R13)2O, C(R13)2S, C(R13)2N(R 13) and N(R 13)C(R13)2,
wherein R13 is hydrogen or Ci-6alkyl and R11 is
selected from hydrogen, Ci-6 alkyl, C2-8alkenyl,
C2-8alkynyl, C3-8cycloalkyl, aryl or heterocyclyl, Ci-
alkylC .scycloalkyl, Ci- alkylaryl or Ci-
alkylheterocyclyl, any of which may be optionally
substituted with one or more groups selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy,
amino, carboxy, carbamoyl, C2-6alkenyoxyl,
C2-6alkynyloxy, Ci_6alkylthio, Ci-6alkylsulphinyl,
Ci-6alkylsulphonyl, Ci-6alkylamino,
di-(Ci-6alkyl)amino, Ci_6alkoxycarbonyl,
N-Ci-6alkylcarbamoyl, N, N-di- (Ci.6alkyl)carbamoyl ,
C2-6alkanoyl, C2-6alkanoyloxy, C2-6alkanoylamino,
N-Ci. 6alkyl- C2-6alkanoylamino, C3-6alkenoylamino,
N-Ci- alkyl-Cs-ealkenoylamino, C - alkynoylamino,
N-Ci_6alkyl- C3-6alkynoylamino, N-Ci-6alkylsulphamoyl,
N,N-di- (Ci-6alkyl)sulphamoyl,
Ci-6alkanesulphonylamino and N-Ci - alkyl-
Ci-6alkanesulphonylamino, any heterocyclyl group
within R1 1 optionally bears 1 or 2 oxo or thioxo
substituents; R3 is selected from: (i) hydrogen, halo,
nitro, cyano, or hydroxy; (ii) an optionally
substituted (l-6C)alkyl, (2-6C)alkenyl, or
(2-6C)alkynyl group wherein the optional substituents
are selected from: cyano; halo; a group of
sub-formula: -W-R9 wherein W is selected from -0-,
-S(0) p- (where p is O, 1 or 2), -CO-, -NRbCO-,
-CONRb-, -NRbC0NR b-, -SO2NRb-, -NRbSO2-, or -NRbCOO-;
Rb is selected from hydrogen or (l-2C)alkyl; and R9 is
selected from hydrogen or (l-4C)alkyl; or -NR 10R10a,
where R10 and R1Oa are independently selected from
hydrogen, or (l-2C)alkyl, or R10 and R1Oa are linked
to form a 4, 5, 6 or 7 membered heterocyclic ring
which optionally comprises, in addition to thenitrogen
atom to which R10 and R1Oa are attached, one or two
further heteroatoms selected from O, N or S, and
wherein any S atoms that are present may be optionally
oxidised to form an SO and SO group, and wherein any
carbon atom present in the ring is optionally
substituted by oxo, halo, hydroxy, cyano, (l-4C)alkyl,
hydroxy(l-4C)alkyl, (l-4C)alkoxy,
(l-2C)alkoxy-(l-4C)alkyl, (l-4C)alkanoyl,
(l-4C)alkanesulfonyl, (l-4C)alkoxycarbonyl,
(l-6C)alkylaminocarbonyl or
di-(l-6C)alkylaminocarbonyl and any available nitrogen
atom present in the ring is optionally substituted by
(l-4C)alkyl, hydroxy(l-4C)alkyl,
(l-2C)alkoxy-(l-4C)alkyl, or (l-4C)alkanoyl; (iii) a
group -NR 12R12a, wherein R12 and R12a are each
independently selected from hydrogen or (l-6C)alkyl,
or R12 and R12a are linked to form a 4, 5, 6 or
7-membered heterocyclic ring which optionally
comprises, in addition to the nitrogen atom to which
R12 and R12a are attached, one or two further
heteroatoms selected from O, N or S, and wherein any S
atoms that are present may be optionally oxidised to
form an SO and SO group, and wherein any carbon atom
present in the ring is optionally substituted by oxo,
halo, hydroxy, cyano, (l-4C)alkyl, hydroxy(l-4C)alkyl,
(l-4C)alkoxy, (l-2C)alkoxy-(l-4C)alkyl,
(l-4C)alkanoyl, (l-4C)alkanesulfonyl,
(l-4C)alkoxycarbonyl, (l-6C)alkylaminocarbonyl or
di-(l-6C)alkylaminocarbonyl and any available nitrogen
atom present in the ring is optionally substituted by
(l-4C)alkyl, hydroxy(l-4C)alkyl,
(l-2C)alkoxy-(l-4C)alkyl, or (l-4C)alkanoyl; (iv) a
group of formula (II): -X-R14 wherein X is selected
from -O-, -S(O)P- (where p is 0, 1 or 2), -CO-,
-NRCCO-, -CONRC-, -NR COO-, and -NR SO2-, where R is
selected hydrogen or (l-2C)alkyl; R14 is a (l-4C)alkyl
group which is optionally substituted by halo,
hydroxy, cyano, (l-4C)alkoxy, or R14 is -NR 15R16where
R15 and R16 are independently selected from hydrogen,
(l-2C)alkanoyl or (l-2C)alkyl, or R15 and R16 are
linked to form a 4, 5, 6 or 7-membered heterocyclic
ring which optionally comprises, in addition to the
nitrogen atom to which R15 and R16 are attached, one
or two further heteroatoms selected from O, N or S,
and wherein any S atoms that are present may be
optionally oxidised to form an SO and SO group, and
wherein any carbon atom present in the ring is
optionally substituted by oxo, halo, hydroxy, cyano,
(l-4C)alkyl, hydroxy(l-4C)alkyl, (l-4C)alkoxy,
(l-2C)alkoxy-(l-4C)alkyl, (l-4C)alkanoyl,
(l-4C)alkanesulfonyl, (l-4C)alkoxycarbonyl,
(l-6C)alkylaminocarbonyl or
di-(l-6C)alkylaminocarbonyl and any available nitrogen
atom is optionally substituted by (l-4C)alkyl,
hydroxy(l-4C)alkyl, (l-2C)alkoxy-(l-4C)alkyl, or
(l-4C)alkanoyl; or (v) a 4-7 membered heterocyclic
group which is linked via a carbon atom; and R4 is a
group -NR 17R18, wherein R17 and R18 are linked to
form a 4, 5, 6 or 7 membered heterocyclic ring which
optionally comprises, in addition to the nitrogen atom
to which R17 and R18 are attached, one or two further
heteroatoms selected from O, N or S, and wherein any S
atoms that are present may be optionally oxidised to
form an SO or SO group, and wherein any carbon atom
present in the ring is optionally substituted by oxo,
halo, hydroxy, cyano, (l-4C)alkyl, hydroxy(l-4C)alkyl,
(l-4C)alkoxy, (l-2C)alkoxy-(l-4C)alkyl,
(l-4C)alkanoyl, (l-4C)alkanesulfonyl,
(l-4C)alkoxycarbonyl, 



(l-6C)alkylaminocarbonyl or
di-(l-6C)alkylaminocarbonyl and any available nitrogen
atom present in the ring is optionally substituted by
(l-4C)alkyl, hydroxy(l-4C)alkyl,
(l-2C)alkoxy-(l-4C)alkyl, or (l-4C)alkanoyl; or a
pharmaceutically acceptable salt thereof. In this
specification the generic term "alkyl" includes both
straight-chain and branched-chain alkyl groups such as
propyl, isopropyl and tert-butyl. However 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. An analogous convention
applies to other generic terms, for example
(l-6C)alkoxy includes methoxy, ethoxy and isopropoxy,
(l-6C)alkylamino includes methylamino, isopropylamino
and ethylamino, and di-[(l-6Calkyl]amino
includesdimethylamino, diethylamino
andN-methyl-N-isopropylamino. Similarly alkenyl or
alkynyl groups may be straight chain or branched. The
term "aryl" refers to phenyl or naphthyl, particularly
phenyl. The term "halogen" or "halogeno" includes
fluoro, chloro, bromo, or iodo. The term
"heterocyclyl" or "heterocyclic" refers to saturated,
partially saturated or unsaturated, mono, bicyclic or
tricyclic rings containing 3-15 atoms, of which at
least one atom is chosen from nitrogen, sulphur or
oxygen. These groups may, unless otherwise specified,
be carbon or nitrogen linked. In addition, or a ring
sulphur atom may be optionally oxidised to form the
S-oxides. More particularly a "heterocyclyl" is a
saturated, partially saturated or unsaturated, mono or
bicyclic ring containing 3-12 atoms. Monocyclic rings
suitably contain from 3-7 ring atoms, in particular 5
or 6 ring atoms. Examples and suitable values of the
term "heterocyclyl" are thienyl, piperidinyl,
morpholinyl, furyl, thiazolyl, pyridyl, imidazolyl,
1,2,4-triazolyl, thiomorpholinyl, coumarinyl,
pyrimidinyl, phthalidyl, pyrazolyl, pyrazinyl,
pyridazinyl, benzothienyl, benzimidazolyl,
tetrahydrofuryl, [l,2,4]triazolo[4,3-a]pyrimidinyl,
piperidinyl, indolyl, 1,3-benzodioxolyl and
pyrrolidinyl, pyrrolyl, quinolinyl, isoquinolinyl,
isoxazolyl, benzofuranyl, 1,2,3-thiadiazolyl,
1,2,5-thiadiazolyl, pyrimidinyl, 2,1-benzisoxazolyl,
4,5,6,7-tetrahydro-2 -indazolyl, imidazo[2,l-
][l,3]thiazolyl, tetrahydrofuranyl, tetrahydropyranyl,
piperidinyl, morpholinyl, 2,3-dihydro-l-benzofuryl,
2,3-dihydro-l,4-benzodioxinyl, 1,3-benzothiazolyl,
3,4-dihydro-2H-benzodioxepinyl, 2,3-dihydro-
1,4-benzodioxinyl, chromanyl, 2,3-dihydrobenzofuranyl,
imidazo[2,l-b][l,3]thiazolyl, isoindolinyl, oxazolyl,
pyridazinyl, quinoxalinyl, tetrahydrofuryl, 4,5
,6,7-tetrahydro- 1-benzofuryl, 4,5
,6,7-tetrahydro-2H-indazolyl,
4,5,6,7-tetrahydro-lH-indolyl, tetrahydropyranyl or
1,2,3,4-tetrahydroquinolinyl. Heterocyclyl groups may
be non-aromatic or aromatic in nature. Aromatic
heterocyclyl groups are referred to as heteroaryl.
Heteroaryl groups are totally unsaturated, mono or
bicyclic rings containing 3-12 atoms of which at least
one atom is chosen from nitrogen, sulphur or oxygen,
which may, unless otherwise specified, be carbon or
nitrogen linked. Suitably "heteroaryl" refers to a
totally unsaturated, monocyclic ring containing 5 or 6
atoms or a bicyclic ring containing 8 - 10 atoms of
which at least one atom is chosen from nitrogen,
sulphur or oxygen, which may, unless otherwise
specified, be carbon or nitrogen linked. Examples and
suitable values of the term "heteroaryl" are thienyl,
furyl,thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
pyrrolyl, thiadiazolyl, isothiazolyl, triazolyl,
pyranyl, indolyl, pyrimidyl, pyrazinyl, pyridazinyl,
benzothienyl, pyridyl and quinolyl. Particular novel
compounds of the invention include, for example,
compounds of Formula I, or pharmaceutically-acceptable
salts thereof, wherein, unless otherwise stated, each
of R1, n, R2, R3, R4, A1, A2, A3 or B has any of the
meanings defined hereinbefore or in paragraphs (1) to
(45) hereinafter:- (1) R1 is (l-4C)alkyl; (2) R1 is
selected from hydrogen, methyl, ethyl, propyl,
isopropyl, 2-methylpropyl or cyclopropylmethyl; (3) R1
is selected from hydrogen, methyl, ethyl, isopropyl or
cyclopropylmethyl; (4) R1 is methyl; (5) R1 is
isopropyl; (6) R1 is cyclopropylmethyl; (7) R1 is
ethyl; (8) R1 is hydrogen; (9) n is 0, 1 or 2; (10) n
is Oor l ; ( 11) n is O; (12) n is i ; (13) each R
group present is independently selected from halogeno,
trifluoromethyl, cyano, hydroxy, C2-salkenyl,
C2-salkynyl and (14) each R group present is
independently selected from chloro, fiuoro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl,
ethynyl, methoxy and ethoxy; (15) each R2 group
present is halogeno, (16) each R group present is
selected from bromo, chloro or fiuoro. (17) each R2
group present is chloro, (18) R3 is selected from: (i)
hydrogen, halo, nitro, cyano, or hydroxy; (ii) an
optionally substituted (l-6C)alkyl group, wherein the
optional substituents are selected from cyano, halo,
or a group of sub-formula:wherein W is selected from
-0-, -S(0) p- (where p is 0, 1 or 2), -CO-, -NRbCO-,
or -CONRb-; Rb is selected from hydrogen or
(l-2C)alkyl; and R9 is selected from hydrogen or
(l-4C)alkyl; or -NR 10R10a where R10 and R1Oa are
independently selected from hydrogen, (l-2C)alkanoyl
or (l-2C)alkyl, or R10 and R1Oa are linked to form a
5, or 6 membered heterocyclic ring which optionally
comprises, in addition to the nitrogen atom to which
R10 and R1Oa are attached, one or two further
heteroatoms selected from O, N or S, and wherein the
ring is optionally substituted on any available carbon
atom by one or two substituent groups selected from
oxo, halo, hydroxy, cyano, (l-4C)alkyl, or
(l-4C)alkanesulfonyl, and any available nitrogen atom
present in the ring is optionally substituted by
(l-4C)alkyl or (l-4C)alkanoyl; (iii) a group -NR
12R12a, wherein R12 and R12a are each independently
selected from hydrogen or (l-6C)alkyl, or R12 and R12a
are linked to form a 5, 6 or 7-membered heterocyclic
ring which comprises, in addition to the nitrogen atom
to which R12 and R12a are attached, one or two further
heteroatoms selected from O, N or S, and wherein the
ring is optionally substituted on any available carbon
atom by one or two substituent groups selected from
oxo, halo, hydroxy, cyano, (l-4C)alkyl, or
(l-4C)alkanesulfonyl, and any available nitrogen atom
present in the ring is optionally substituted by
(l-4C)alkyl or (l-4C)alkanoyl; or (iv) a group of
formula (II): -X-R14 wherein X is selected from -O-,
-S(O)P- (where p is 0, 1 or 2), -CO-, -NRCCO-,
-CONRC-, or -NR COO-, where R is selected hydrogen or
(l-2C)alkyl; R14 is a (l-4C)alkyl group which is
optionally substituted by halo, hydroxy, 



cyano, (l-4C)alkoxy, or R14 is -NR 15R16 where R15 and
R16 are independently selected from hydrogen,
(l-2C)alkanoyl or (l-2C)alkyl, or R15 and R16 are
linked to form a 5, or 6-membered heterocyclic ring
which optionally comprises, in addition tothe nitrogen
atom to which R15 and R16 are attached, one or two
further heteroatoms selected from O, N or S, and
wherein the ring is optionally substituted on any
available carbon atom by one or two substituent groups
selected from oxo, halo, hydroxy, cyano, (l-4C)alkyl,
or (l-4C)alkanesulfonyl, and any available nitrogen
atom present in the ring is optionally substituted by
(l-4C)alkyl or (l-4C)alkanoyl; (19) R3 is selected
from: (i) hydrogen, halo, cyano, or hydroxy; (ii) an
optionally substituted (l-4C)alkyl group wherein the
optional substituents are selected from cyano, halo, a
group of sub-formula: -W-R9 wherein W is selected from
-O-, -S(O)P- (where p is 0, 1 or 2), -CO-, -NRbCO-, or
-CONR b-; Rb is selected from hydrogen or (l-2C)alkyl
and R9 is selected from hydrogen or (l-4C)alkyl; or
-NR 10R10a, where R10 and R1Oa are independently
selected from hydrogen or (l-2C)alkyl, or R10 and R1Oa
are linked to form a 5 or 6 membered heterocyclic ring
which optionally comprises, in addition to the
nitrogen atom to which R10 and R1Oa are attached, one
or two further heteroatoms selected from O, N or S,
and wherein the ring is optionally substituted on any
available carbon atom by one or two substituent groups
selected from oxo, halo, hydroxy, cyano, or
(l-4C)alkyl, and any available nitrogen atom present
in the ring is optionally substituted by (l-4C)alkyl;
(iii) a group -NR 12R12a, wherein R12 and R12a are
each independently selected from hydrogen or
(l-6C)alkyl, or R12 and R12a are linked to form a 5, 6
or 7-membered heterocyclic ring, and wherein, in
addition to the nitrogen atom to which R12 and R12a
are attached, the ring optionally comprises one or two
further heteroatoms selected from O,N or S, and
wherein the ring is optionally substituted on any
available carbon atom by one or two substituent groups
selected from oxo, halo, hydroxy, cyano, or
(l-4C)alkyl, and any available nitrogen atom present
in the ring is optionally substituted by (l-4C)alkyl;
or(iv) a group of formula (II): -X-R 14 wherein X is
selected from -O-, -S(O) P- (where p is 0, 1 or 2), or
-CONR C-, where Rc is selected hydrogen or
(l-2C)alkyl; R14 is a (l-4C)alkyl group which is
optionally substituted by halo, hydroxy, cyano,
(l-4C)alkoxy; (20) R3 is selected from: (i) hydrogen,
halo, or cyano; (ii) an optionally substituted
(l-2C)alkyl group wherein the optional substituents
are selected from cyano, halo, a group of sub-formula:
-W-R9 wherein W is selected from -O-, -S(O)P- (where p
is 0, 1 or 2), -CO-, -NRbCO-, or -CONR b-; Rb is
selected from hydrogen or (l-2C)alkyl and R9 is
selected from hydrogen or (l-4C)alkyl; or -NR 10R10a,
where R10 and R1Oa are independently selected from
hydrogen or (l-2C)alkyl), or R10 and R1 1 are linked
to form a 5 or 6 membered heterocyclic ring which
optionally comprises, in addition to the nitrogen atom
to which R10 and R1 1 are attached, one or two further
heteroatoms selected from O, N or S, and wherein the
ring is optionally substituted on any available carbon
atom by one or two substituent groups selected from
oxo, halo, hydroxy, cyano, or (l-4C)alkyl, and any
available nitrogen atom present in the ring is
optionally substituted by (l-4C)alkyl; (iii) a group
-NR 12R13 , wherein R12 and R13 are each independently
selected from hydrogen or (l-6C)alkyl, or R12 and R13
are linked to form a 5, 6 or 7-membered heterocyclic
ring, and wherein, in addition to the nitrogen atom to
which R12 and R13 are attached, the ring optionally
comprises one or two further heteroatoms selected from
O,N or S, and wherein the ring is optionally
substituted on any available carbon atom by one or two
substituent groups selected from oxo, halo, hydroxy,
cyano, or (l-4C)alkyl, and any available nitrogen atom
present in the ring is optionally substituted by
(l-4C)alkyl; or(iv) a group of formula (II): -X-R 14
wherein X is selected from -O-, -S(O)P- (where p is 0,
1 or 2), or -CONR C-, where Rc is selected hydrogen or
(l-2C)alkyl; R14 is a (l-4C)alkyl group which is
optionally substituted by halo, hydroxy, cyano,
(l-4C)alkoxy; (21) R3 is a group -NR 12R12a, wherein
R12 and R12a are each independently selected from
hydrogen or (l-6C)alkyl, or R12 and R12a are linked to
form a 5, 6 or 7-membered heterocyclic ring, and
wherein, in addition to the nitrogen atom to which R12
and R12a are attached, the ring optionally comprises
one or two further heteroatoms selected from O, N or
S, and wherein the ring is optionally substituted on
any available carbon atom by one or two substituent
groups selected from oxo, halo, hydroxy, cyano,
(l-4C)alkyl, or (l-4C)alkanesulfonyl, and any
available nitrogen atom present in the ring is
optionally substituted by (l-4C)alkyl or
(l-4C)alkanoyl; (22) R3 is a group -NR12R12a where R12
and R12a are linked to form a 6 membered heterocyclic
ring which optionally comprises, in addition to the
nitrogen atom to which R12 and R12a are attached, one
or two further heteroatoms selected from O, N or S,
and wherein the ring is optionally substituted on any
available carbon atom by one or two substituent groups
selected from oxo, halo, hydroxy, cyano, or
(l-4C)alkyl, and any available nitrogen atom is
optionally substituted by (l-4C)alkyl,
hydroxy(l-4C)alkyl or (l-4C)alkanoyl; (23) R3 is a
group of formula: wherein Y' is selected from O, S,
NRy , or CRZ, where Ry is selected from hydrogen,
(l-2C)alkyl, hydroxy(l-2C)alkyl,
(l-2C)alkoxy(l-2C)alkyl, or (l-2C)alkanoyl, and Rz is
selected from hydrogen, hydroxy, (l-2C)alkyl,
hydroxy(l-2C)alkyl, (l-2C)alkoxy(l-2C)alkyl, or
(l-2C)alkanoyl; (24) R3 is a group of formula:wherein
Y' is selected from O, NRy , or CRZ, where Ry is
selected from hydrogen or (l-2C)alkyl, and Rz is
selected from hydrogen or hydroxy; (25) R3 is selected
from morpholin-4yl, 4-methylpiperazin-l-yl, or
4-hydroxypiperidin-l-yl; 



(26) R3 is morpholin-4-yl; (27) R3 is halo such as
chloro; (28) R3 is a 4-7 membered heterocyclic group
which is linked via a carbon atom; (29) R3 is a 5-6
membered heterocyclic group which is linked via a
carbon atom; (30) R3 is a 5-6 membered heteroaryl
group which is linked via a carbon atom; (31) R3 is
selected from carbon linked pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
oxazolidinyl, thienyl, furanyl, pyrrolyl, imidazolyl,
pyrazolyl, thiazolyl, isothiazolyl, isoxazolyl,
oxazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridinyl, pyrazinyl, pyridazinyl or
pyrimidinyl; (32) R4 is a group -NR 17R18, wherein R17
and R18 are linked to form a 5 or 6 membered
heterocyclic ring which optionally comprises, in
addition to the nitrogen atom to which R17 and R18 are
attached, one or two further heteroatoms selected from
O, N or S, and wherein any S atoms that are present
may be optionally oxidised to form an SO or SO group,
and wherein the ring is optionally substituted on any
available carbon atom by one or two substituent groups
selected from oxo, halo, hydroxy, cyano, (l-4C)alkyl,
or (l-4C)alkanesulfonyl, and any available nitrogen
atom is optionally substituted by (l-4C)alkyl,
hydroxy(l-4C)alkyl, or (l-4C)alkanoyl; (33) R4 is a
group -NR 17R18, wherein R17 and R18 are linked to
form a 6 membered heterocyclic ring which optionally
comprises, in addition to the nitrogen atom to which
R17 and R18 are attached, one or two further
heteroatoms selected from O, N or S, and wherein the
ring is optionally substituted on any available carbon
atom by one or two substituent groups selected from
oxo, halo, hydroxy, cyano, or (l-4C)alkyl, and any
available nitrogen atom is optionally substituted by
(l-4C)alkyl, hydroxy(l-4C)alkyl or (l-4C)alkanoyl;(34)
R4 is a group of formula: wherein Y is selected from
O, S, NRy, or CRZ, where Ry is selected from hydrogen,
(l-2C)alkyl, hydroxy(l-2C)alkyl,
(l-2C)alkoxy(l-2C)alkyl, or (l-2C)alkanoyl, and Rz is
selected from hydrogen, hydroxy, (l-2C)alkyl,
hydroxy(l-2C)alkyl, (l-2C)alkoxy(l-2C)alkyl, or
(l-2C)alkanoyl; (35) R4 is a group of formula: wherein
Y is selected from O, NRy, or CRZ, where Ry is
selected from hydrogen or (l-2C)alkyl, and Rz is
selected from hydrogen or hydroxy; (36) R4 is selected
from morpholin-4yl, 4-methylpiperazin-l-yl, or
4-hydroxypiperidin- 1-yl; (37) R4 is morpholin-4-yl;
(38) A1 or A2 is nitrogen and A3 is CH; (39) A2 or A3
is CH; (40) A1 is nitrogen and A2 and A3 are CH; (41)
A1 and A3 are both nitrogen and A2 is CH; (42) A2 and
A3 are both nitrogen and A1 is CH; (43) Ring B is
selected from -CR22=CR22-CR22=CR22-,
-N=CR22-CR22=CR22-, -CR22=N-CR22=CR22-,
-CR22=CR22-N=CR22-, -CR22=CR22-CR22=N-,
-N=CR22-N=CR22-, -CR22=N-CR22=N-, -N=CR22-CR22=N-,
-N=N-CR22=CR22-, -CR22=CR22-N=N-, -CR22=CR22-O-,
-O-CR22=CR22-,-CR22=CR22-S-, -S-CR22=CR22-,
-CR22H-CR22H-O-, -0-CR22H-CR22H-, -CR22H-CR22H-S-,
-S-CR22H-CR22H-, -0-CR22H-O-, -0-CF2-O-,
-0-CR22H-CR22H-O-, -S-CR22H-S-, -S-CR22H-CR22H-S-,
-CR22=CR22-NR20 -, -NR20-CR22=CR22-,
-CR22H-CR22H-NR20-, -NR20-CR22H-CR22H-, -N=CR22-NR20-,
-NR20-CR22=N-, -NR20-CR22H-NR20-, -OCR22=N-,
-N=CR22-O-, -S-CR22=N-, -N=CR22-S-, -0-CR22H-NR20-,
-NR20-CR22H-O-, -S-CR22H-NR20-, -NR20-CR22H-S-,-0-N=CR
22-, -CR22=N-O-, -S-N=CR22-, -CR22=N-S-,
-O-NR20-CR22H-, -CR22H-NR20-O-, -S-NR20-CR22H-,
-CR22H-NR20-S-, -NR20-N=CR22-, -CR22=N-NR20-,
-NR20-NR20-CR22H-, -CR22H-NR20-NR20-, -N=N-NR20- or -
NR20-N=N-, where each R20 is independently selected
from hydrogen, Ci_6alkyl or Ci-6alkylcarbonyl, and
where each R22 is independently selected from
hydrogen, halgeno or C^aHcyl; (44) Ring B is selected
from -0-CR 22H-O-, -NR20-N=CR22-, or -CR22=N-NR20-,
where each R20 is independently selected from
hydrogen, Ci_6alkyl or Ci-6alkylcarbonyl, and where
each R22 is independently selected from hydrogen,
halgeno or Ci_6alkyl; (45) Ring B is selected from
-NR20-N=CR22- or -CR22=N-NR20-, where each R20 is
independently selected from hydrogen, and where each
R22 is independently selected from hydrogen, halgeno
or C1-4alkyl. Suitably, n is Oor 1. Particular
examples of B groups are set out below, and include
for example groups B' as defined below. In particular
B is -OCH 2O-, -NR20-N=CR22-, or -CR22=N-NR20- . When
n is other than zero, particular examples of R2 or R2a
groups are groups selected from halogeno,
trifluoromethyl, cyano, hydroxy, Ci_6alkyl,
C2-salkenyl, C2-salkynyl and Ci-6alkoxy. For instance,
R2 or R2a may be selected from chloro, fiuoro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl,
ethynyl, methoxy and ethoxy. In one embodiment, R2 or
R2a is halogeno, such as bromo, chloro or fiuoro, and
in particular chloro. In a particular embodiment, n is
1 and R2 or R2a is halogeno such as chloro. Examples
of ring B include those made up of a group of formula:
-CR22=CR22-CR22=CR22-, -N=CR22-CR22=CR22-,
-CR22=N-CR22=CR22-, -CR22=CR22-N=CR22-,
-CR22=CR22-CR22=N-, -N=CR22-N=CR22-, -CR22=N-CR22=N-,
-N=CR22-CR22=N-, -N=N-CR22=CR22-, -CR22=CR22-N=N-,
-CR22=CR22-O-, -O-CR22=CR22-,-CR22=CR22-S-,
-S-CR22=CR22-, -CR22H-CR22H-O-, -0-CR 22H-CR22H-,
-CR22H-CR22H-S-, -S-CR22H-CR22H-, -0-CR 22H-O-, -0-CF
2-O-, -0-CR 22H-CR22H-O-, -S-CR22H-S-,
-S-CR22H-CR22H-S-, -CR22=CR22-NR20 -,
-NR20-CR22=CR22-, -CR22H-CR22H-NR20-,
-NR20-CR22H-CR22H-, -N=CR22-NR20-,
-NR20-CR22=N-,-NR20-CR22H-NR 20-, -OCR22=N-, -N=CR
22-O-, -S-CR 22=N-, -N=CR 22-S-, -0-CR 22H-NR 20-,
-NR20-CR22H-O-, -S-CR 22H-NR 20-, -NR20-CR22H-S-,
-0-N=CR 22-, -CR22=N-O-, -S-N=CR 22-, -CR22=N-S-,
-O-NR 20-CR22H-, -CR22H-NR 20-O-, -S-NR 20-CR22H-,
-CR22H-NR 20-S-, -NR20-N=CR 22-, -CR22=N-NR 20-,
-NR20-NR20-CR22H-, -CR22H-NR 20-NR20-, -N=N-NR 20- or
-NR 20-N=N-, where each R20 is independently selected
from hydrogen, Ci_6alkyl or Ci-6alkylcarbonyl, and
where each R22 is independently selected from
hydrogen, halgeno or Ci-6alkyl. In a particular
embodiment, where a group B includes more than one
group R20 or R22, at least one such group is hydrogen.
Examples of groups R20 include hydrogen, methyl, ethyl
or methylcarbonyl, in particular hydrogen. Examples of
groups R22 include hydrogen, chloro, fluoro, methyl or
ethyl, in particular hydrogen. In a particular
embodiment, ring B is a fused five-membered ring. Thus
particular examples of B are groups of formula
-CH=CH-O-, -O-CH=CH-,-CH=CH-S-, -S-CH=CH-,
-CH2-CH2-O-, -0-CH 2-CH2-, -CH2-CH2-S-, -S-CH 2-CH2-,
-0-CH 2-O-, -0-CH 2-CH2-O-, -S-CH 2-S-, -S-CH
2-CH2-S-, -CH=CH-NR 20-, -NR20-CH=CH-, -CH2-CH2-NR20-,
-NR20-CH2-CH2-, -N=CH-NR 20-, -NR20-CH=N-,
-NR20-CH2-NR20-, -OCH=N-, -N=CH-O-, -S-CH=N-,
-N=CH-S-, -0-CH 2-NR20-, -NR20-CH2-O-, -S-CH 2-NR20-, 



-NR20-CH2-S-, -0-N=CH-, -CH=N-O-, -S-N=CH-, -CH=N-S-,
-O-NR 20-CH2-, -CH2-NR20-O-, -S-NR 20-CH2-,
-CH2-NR20-S-, -NR20-N=CH-, -CH=N-NR 20-,
-NR20-NR20-CH2-, -CH2-NR20-NR20-, -N=N-NR 20- or -NR
20-N=N-. Particular examples of R20 include hydrogen,
methyl, and acetyl. For instance, R20 is hydrogen. In
one embodiment, Ring B includes one nitrogen atom. For
instance, it is a group of formula -CH=CH-NR20- or
-NR20-CH=CH-. Ring B may also include two nitrogen
atoms. For instance, it may be a group of formula
-NR20-N=CH-, -CH=N-NR20-, -NR20-NR20-CH2-, or
-CH2-NR20-NR20 and in particular is a group
-NR20-N=CH- or -CH=N-NR20- . Such rings, in particular
where R20 is hydrogen form a particular aspect of the
invention. In another embodiment, Ring B includes one
nitrogen and one oxygen atom. It is therefore suitably
selected from -0-N=CH-, -CH=N-O-, -O-NR20-CH2- or
-CH2-NR20-O-.In yet a further embodiment, Ring B is a
group of formula -0-CH 2-O- or -0-CF 2- 0-, in
particular -0-CH -O-. Where n is 1 or more, a
substituent R3 is suitably positioned on the available
orthocarbon atom of the ring, forming a compound of
formula (IA) (IA) where A1, A2, A3, B, R1, R2, R3 and
R4 have any one of the definitions set out above in
relation to formula (I), R2a is a group R2 as defined
above, and in particular is halogeno, and m is O, 1 or
2. Suitably in formula (IA), m is O. In particular,
examples of compounds of formula (I) are compounds of
formula (IB) (IB) wherein A1, A2, A3, R1, R2, R3, R4
and n have any one of the definitions set out above in
relation to formula (I). In another embodiment, the
invention provides a compound of formula (IC)(IC)
where A1, A2 A3, R1, R2, R3, R4 and n have any one of
the definitions set out above in relation to formula
(I). Particular options for A1, A2A3, R1, R2, R3, R4,
n and R20 in formula (IC) are as set out above in
relation to formula (I). Suitably in the case of the
compounds of formula (IC), n is 0. In another
embodiment, the invention provides a compound of
formula (ID) (ID) where A1, A2 A3, R1, R2, R3, R4 and
n have any one of the definitions set out above in
relation to formula (I). Particular options for A1,
A2A3, R1, R2, R3, R4 n and R20 in formula (ID) are as
set out above in relation to formula (I). Suitably in
the case of the compounds of formula (ID), n is 0. In
another embodiment, the invention provides a compound
of formula (IE), or a pharmaceutically acceptable salt
thereofwhere: A1 is N and A2 and A3 are both CH; A1
and A2 are both N and A3 is CH; or A2 is N and A1 and
A3 are both CH; B is -OCH 2O-, -NH-N=CH-, or
-CH=N-NH-; R1 is hydrogen or a (l-4C)alkyl group; R is
halogeno; and n is 0 or 1. In one particular
emdodiment, the invention provides a compound of
formula (IE) as defined above where A1 is N and A2 and
A3 are both CH. In another embodiment, the invention
provides a compound of formula (IE) as defined above
where B is -OCH 2O- or -CH=N-NH-. In a further
embodiment, the invention provides a compound of
formula (IE) as defined above where R1 is a
(l-4C)alkyl group, and in one particular embodiment R1
is methyl. In a further embodiment, the invention
provides a compound of formula (IE) as defined above
where R2 is chloro, and in one particular embodiment n
is 1 and R2 is chloro positioned on the available
carbon atom in the ortho position relative to the
amine linkage. In a further embodiment, the invention
provides a compound of formula (IE) as defined above
where n is 0. In a further group of compounds of
formula (I), (IA), (IB), (IC), (ID) or (IE), at least
one of A2 orA3 is -CH-. In yet a further group of
compounds of formula (I), (IA), (IB), (IC), (ID) or
(IE), at least one of A1 orA2 is N and A3 is CH or at
least one of A1 or A3 is N and A2 is CH.In yet a
further group of compounds of formula (I), (IA), (IB),
(IC), (ID) or (IE), A1 is N and A2 and A3 are CH.
Particular examples of compounds of formula (I) are:
N4-(5-chlorobenzo[d]
[1,3]dioxol-4-yl)-N2-(2,6-dimorpholinopyridin-4-yl)pyr
imidine-2,4- diamine;
N4-(5-chlorobenzo[d][l,3]dioxol-4-yl)-N2-(2,6-dimorpho
linopyridin-4-yl)-N4- methylpyrimidine-2,4-diamine;
N2-(2,6-dimorpholinopyridin-4-yl)-N4-(lH-indazol-4-yl)
pyrimidine-2,4-diamine;
N'-(lH-indazol-4-yl)-N'-methyl-N-(2-morpholin-4-ylpyri
din-4-yl)pyrimidine-2,4-diamine;
N-(2,6-dimorpholin-4-ylpyridin-4-yl)-N'-(lH-indazol-4-
yl)-N'-methyl-pyrimidine-2,4- diamine;
N-(4-chloro-6-morpholin-4-yl-pyridin-2-yl)-N'-(lH-inda
zol-4-yl)-N'-methyl-pyrimidine- 2,4-diamine;
N-(2,6-dimorpholin-4-ylpyrimidin-4-yl)-N'-(lH-indazol-
4-yl)-N'-methyl-pyrimidine-2,4- diamine;
N-(2-chloro-6-morpholin-4-yl-pyridin-4-yl)-N'-(lH-inda
zol-4-yl)-N'-methyl-pyrimidine- 2,4-diamine;
N'-(5-chloro-l,3-benzodioxol-4-yl)-N-(4-morpholino-2-p
yridyl)pyrimidine-2,4-diamine;
N'-(5-chloro-l,3-benzodioxol-4-yl)-N-(6-morpholino-2-p
yridyl)pyrimidine-2,4-diamine;
N-(4,6-dimorpholin-4-ylpyrimidin-2-yl)-N'-(lH-indazol-
4-yl)-N'-methyl-pyrimidine-2,4- diamine; or
N'-(5-chloro-
1,3-benzodioxol-4-yl)-N-[2-methyl-6-(4-methylpiperazin
- 1-yl)pyrimidin-4- yl]pyrimidine-2,4-diamine, or a
pharmaceutically acceptable salt thereof. 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,
trifiuoroacetic, citric or maleic acid. In addition a
suitable pharmaceutically acceptable salt of a
compound of the invention which is sufficiently acidic
is an alkali metal salt, for example a sodium or
potassium 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.
Compounds of the formula (I) may have chiral centres
and some may have 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 EphB4 or EphA2 inhibitory activity. The
invention relates to any and all tautomeric forms of
the compounds of the formula (I) that possess EphB4 or
EphA2 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 EphB4 or EphA2 inhibitory activity. This
activity may be evaluated using laboratory techniques
referred to hereinafter. 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.
Compounds of formula I can be prepared by various
conventional methods as would be apparent to a
chemist. In particular, compounds of formula I may be
prepared by reacting a compound of formula (II): (II)
where A1, A2, A3, R3 and R4 is as defined in relation
to formula I with the proviso that any functional
groups are optionally protected, and L is a leaving
group, with a compound of formula (III)(III) where B,
R1, n and R2 are as defined in relation to formula I
provided that any functional groups are optionally
protected. Thereafter, any protecting groups can be
removed using conventional methods, and if required,
the compound of formula I can be converted to a
different compound of formula I or a salt, again using
conventional chemical methods well known in the art.
Suitable leaving groups L are halogeno such as chloro.
The reaction is suitably carried out in an organic
solvent such as a Ci_6alkanol, for instance,
n-butanol, isopropanol or 2-pentanol,
dimethylacetamide (DMA), or N-methylpyrrolidine (NMP)
or mixtures thereof. An acid, and in particular an
inorganic acid such as hydrochloric acid, is suitably
added to the reaction mixture. The reaction is
suitably conducted at elevated temperatures for
example at from 80-1500C, conveniently at the reflux
temperature of the solvent. Alternatively, the
reaction between (II) and (III) may be catalysed by
transition metals complexes, such as palladium
catalysts. Examples of suitable palladium catalysts
include Pd2(dba)3
(tris(dibenzylideneacetone)dipalladium), Pd(PPh3)4 and
Pd(OAc) . This palladium catalysed reaction
conveniently carried out in the presence of a suitable
base, such as potassium carbonate, cesium carbonate,
potassium phosphate, sodium tert-butoxide, or
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU). Suitable
solvents for such a reaction include toluene, dioxane
or ethylene glycol dimethylether (DME). Suitable
ligands for use in such a reaction include Xantphos
(4,5-bis(diphenylphosphino)-9,9- -dimethylxanthene),
BINAP (2,2'-bis(diphenylphosphino)-l,l'-binaphtyl) or
DPPF (l,l'-bis(diphenylphosphino)ferrocene). The
reaction is conveniently carried out at an elevated
temperature, generally at the reflux temperature of
the particular solvent used. A temperature of 90-1400C
would be typical. Compounds of formula (II) may be
prepared by various methods including for example,
where L is a halogen, by reacting a compound of
formula (IV)(IV) where A1, A2, A3, R3 and R4 are as
defined in relation to formula I, with a suitable
halogenating agent such as phosphorus oxychloride. The
reaction is conducted under reactions conditions
appropriate to the halogenating agent employed. For
instance, it may be conducted at elevated
temperatures, for example of from 50-1000C, in an
organic solvent such as acetonitrile or
dichloromethane (DCM). Compounds of formula (IV) are
suitably prepared by reacting a compound of formula
(V) with a compound of formula (VI) (VI) where A1 A2,
A3, R3 and R4 are as defined in relation to formula I
. The reaction is suitably effected in an organic
solvent such as diglyme, again at elevated
temperatures, for example from 120-1800C, and
conveniently at the reflux temperature of the solvent.
Compounds of formula (II), in which L is chloro, may
also be prepared by reacting a compound of formula
XIIIR3 XIII wherein A1, A2, A3, R3 and R4 are as
defined in relation to Formula I, with
4-chloro-2-methylsulfonylpyrimidine in the presence of
a suitable base, such as sodium hydride.
Alternatively, compounds of formula I may be prepared
by reacting a compound of formula (VII) (VII) where B,
R1, n, and R2 are as defined in relation to formula I
provided that any functional groups can be optionally
protected, and L' is a leaving group such as those
described above in relation to formula (II) or may be
-SO Me, with a compound of formula (VI) as defined
above. Again, any protecting groups can be removed
using conventional methods, and if required, the
compound of formula I can be converted to a different
compound of formula I or a salt, again using
conventional chemical methods. Conditions for carrying
out such a reaction are broadly similar to those
required for the reaction between compounds (II) and
(III) described above. Compounds of formula (VII) are
suitably prepared by reacting a compound of formula
(III) as defined above, where any amine groups in
particular are optionally protected, with a compound
of formula (VIII)(VIII) where L1 and L2 are leaving
groups such as halogen, and in particular chloro. The
reaction is suitably effected in the presence of a
base for example, an organic base such as
triethylamine or N.N-diisopropylethylamine. The
reaction is also suitably carried out at an elevated
temperature, for example between 80 and 1200C in a
suitable organic solvent such as a C1-6alkanol, for
instance, ethanol. The reaction can also be performed
in presence of a strong base such as sodium hydride,
in an organic solvent such as DMA. When the basic
reaction conditions are used, depressed temperatures,
for example from -200C to 200C, conveniently at about
00C are suitably employed. Compounds of formula (VII)
where R1 is other than hydrogen can also be prepared
by reacting a compound of formula (IX) wherein L is a
leaving group as defined hereinbefore and B and R and
n are as defined in relation to Formula I with a
compound Rr -X where X is a suitable leaving group
such as halogen and R1 is as defined above in relation
to Formula I but is other than hydrogen. This reaction
is conveniently performed using a base such as caesium
carbonate in a suitable solvent, such as, for example,
dimethylformamide.Compounds of formula I where R1 is
other than hydrogen may also be prepared from
compounds of formula (I) where R1 is hydrogen by the
reaction of a compound formula (X) (X) 



wherein A1, A2, A3, B, R2, n, R3 and R4 are as defined
above in relation to Formula i ; with a compound Rr -X
where X is a suitable leaving group such as halogen
and R1 is as defined above in relation to Formula I
but is other than hydrogen, and P is a suitable
protecting group for this reaction, for example a
4-methoxybenzyl group. This reaction is conveniently
performed using a strong base such as sodium hydride
in a suitable solvent, for example dimethylformamide.
Such a reaction forms an example of a reaction in
which a compound of formula (I) is converted to a
different compound of formula (I), but there may be
many other examples of suitable conversion reactions
as would be apparent to a chemist. Another method for
preparing compounds of formula I is to react a
compound of formula (XI) (XI) wherein A1 A2, A3, R1,
R3 and R4 are as defined above in relation to Formula
I;with a compound of formula (XII) (XII) wherein B, R2
and n are as defined above in relation to Formula I
and L' ' is halogen, for example bromo, where any
functional groups are protected as necessary. This
reaction is suitably carried out in the presence of a
suitable catalyst such as a palladium catalyst.
Examples of suitable palladium catalysts include
Pd2(dba)3 (tris(dibenzylideneacetone)dipalladium),
Pd(PPh and Pd(OAc) . This palladium catalysed reaction
conveniently carried out in the presence of a suitable
base, such as potassium carbonate, cesium carbonate,
potassium phosphate, sodium tert-butoxide, or
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU). Suitable
solvents for such a reaction include toluene, dioxane
or ethylene glycol dimethylether (DME). Suitable
ligands for use in such a reaction include Xantphos
(4,5-bis(diphenylphosphino)-9,9-dimethylxanthene),
BINAP (2,2'-bis(diphenylphosphino)-l,l'-binaphtyl) or
DPPF (l,l'-bis(diphenylphosphino) ferrocene). The
reaction is conveniently carried out at an elevated
temperature, generally at the reflux temperature of
the particular solvent used. A temperature of 90-1400C
would be typical. Compounds of formula (III) are
either known compounds or they can be prepared from
known compounds using analogous methods, which would
be apparent to the skilled chemist. For example,
compounds of formula (III) where R1 is hydrogen may be
obtained by hydrogenation of compounds of formula
(XIII) (XIII)where B, R2 and n are as defined in
relation to formula (I), and where any functional
groups are protected as necessary. Suitable
hydrogenation conditions include the use of a hydrogen
gas under pressure in the presence of a platinum
catalyst. The reaction is suitably effected in an
organic solvent such as ethanol and ethyl acetate.
Other examples of compounds of formula (III) and their
preparation are described in WO200 109434 1. Compounds
of formula (VIII) are also either known compounds or
they can be prepared from known compounds using
analogous methods, which would be apparent to the
skilled chemist. Compounds of formula (VI) are also
either known compounds or they can be prepared from
known compounds using routine methods. Compounds of
the formula I can be converted into further compounds
of the formula I using standard procedures
conventional in the art. Examples of the types of
conversion reactions that may be used to convert a
compound of formula I to a different compound of
formula I include introduction of a substituent by
means of an aromatic substitution reaction or of a
nucleophilic 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 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 nucleophilic substitution
reactions include the introduction of an alkoxy group
or of a monoalkylamino group, a dialkyamino group or a
N-containing heterocycle using standard conditions.
Particular examples of reduction reactions include the
reduction of a carbonyl group to a hydroxy group with
sodium borohydride or of a nitro group to an amino
group by catalytic hydrogenation with a nickel
catalyst or by treatment with iron in the presence of
hydrochloric acid with heating. The preparation of
particular compounds of formula I, such as compounds
of formula IA, IB, IC, ID or IE using the
above-described methods form a further aspect of the
invention. 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 thoseskilled 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 protecting group. 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
whichmay 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. Compounds of the
formula I can be converted into further compounds of
the formula I using standard procedures conventional
in the art. Examples of the types of conversion
reactions that may be used to convert a compound of
formula (I) to a different compound of formula (I)
include introduction of a substituent by means of an
aromatic substitution reaction or of a nucleophilic
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 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 nucleophilic substitution reactions include the
introduction of an alkoxy group or of a monoalkylamino
group, a dialkyamino group or a N-containing
heterocycle using standard conditions. Particular
examples of reduction reactions include the reduction
of a carbonyl group to a hydroxy group with sodium
borohydride or of a nitro group to an amino group by
catalytic hydrogenation with a nickel catalyst or by
treatment with iron in the presence of hydrochloric
acid with heating. The preparation of particular
compounds of formula (I), such as compounds of formula
(IA), (IC) and (IE) using the above-described methods
form a further aspect of the invention. According to a
further aspect of the invention there is provided a
pharmaceutical composition, which comprises a compound
of the formula (I) and in particular a compound of
formula (IA), (IB), (IC) or (IE), or a
pharmaceutically acceptable salt or pro-drug 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/m2 body area of the animal, i.e.
approximately 0.1-100 mg/kg, and this normally
provides a therapeutically-effective dose. A unit dose
form such as a tablet or capsule will usually contain,
for example 1-250 mg of active ingredient. Preferably
a daily dose in the range of 1-50 mg/kg is employed.
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. As a result of their activity in
screens described below, 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 EphB4 or EphA2, i.e. the compounds may be used
to produce an EphB4 or EphA2 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 EphB4 or EphA2,
i.e. the compounds may be used to produce an
anti-proliferative effect mediated alone or in part by
the inhibition of EphB4 or EphA2. According to another
aspect of the present invention there is provided a
compound of the formula (I), (IA), (IB), (IC), (ID) or
(IE), or a pharmaceutically acceptable salt or
pro-drug thereof, as defined hereinbefore for use in a
method of treatment of the human or animal body by
therapy. Thus according to a further aspect of the
invention there is provided a compound of the formula
(I), (IA), (IB), (IC), (ID) or (IE), or a
pharmaceutically acceptable salt or pro drug thereof,
as defined hereinbefore for use as a medicament.
According to a further aspect of the invention there
is provided the use of a compound of the formula (I),
(IA), (IB), (IC), (ID) or (IE), or a pharmaceutically
acceptable salt or pro-drug thereof, as defined
hereinbefore in the manufacture of amedicament for use
in the production of an EphB4 or EphA2 inhibitory
effect, in a warm-blooded animal such as man.
According to a further feature of this aspect of the
invention there is provided a method for producing an
EphB4 or EphA2 inhibitory 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 the formula (I), or a
pharmaceutically acceptable salt or pro-drug thereof,
as defined hereinbefore. According to a further aspect
of the invention there is provided the use of a
compound of the formula (I), (IA), (IB), (IC), (ID) or
(IE), or a pharmaceutically acceptable salt or
pro-drug thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production
of an anti-angiogenic effect in a warm-blooded animal
such as man. According to a further feature of this
aspect of the invention there is provided a method for
producing an anti-angiogenic 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 the formula (I), (IA), (IB),
(IC), (ID) or (IE), or a pharmaceutically acceptable
salt or pro-drug thereof, as defined hereinbefore.
According to an additional feature of this aspect of
the invention there is provided a method of treating
cancer in a warm-blooded animal, such as man, in need
of such treatment which comprises administering to
said animal an effective amount of a compound of the
formula (I), (IA), (IB), (IC), (ID) or (IE), or a
pharmaceutically acceptable salt or pro-drug thereof,
as defined hereinbefore. According to a further
feature of the invention there is provided a compound
of the formula (I), (IA), (IB), (IC), (ID) or (IE), or
a pharmaceutically acceptable salt or pro-drug
thereof, as defined hereinbefore in the manufacture of
a medicament for use in the treatment of cancer.
According to an additional feature of this aspect of
the invention there is provided a compound of the
formula (I), (IA), (IB), (IC), (ID) or (IE), or a
pharmaceutically acceptable salt or pro-drug thereof,
as defined hereinbefore, for use in the treatment of
cancer. According to an additional feature of this
aspect of the invention there is provided a compound
of the formula (I), (IA), (IB), (IC), (ID) or (IE), or
a pharmaceuticallyacceptable salt or pro-drug thereof,
as defined hereinbefore, for use in the treatment of
solid tumour disease, in particular neuroblastomas,
breast, liver, lung and colon cancer or leukemias.
According to an additional feature of this aspect of
the invention there is provided the use of a compound
of the formula (I), (IA), (IB), (IC), (ID) or (IE), or
a pharmaceutically acceptable salt or pro-drug
thereof, as defined hereinbefore, for use in the
manufacture of a medicament for the treatment of
cancer. 



In a further aspect of the present invention there is
provided the use of a compound of the formula (I),
(IA), (IB), (IC), (ID) or (IE), or a pharmaceutically
acceptable salt or pro-drug thereof, as defined
hereinbefore, in the manufacture of a medicament for
use in the treatment of solid tumour disease, in
particular neuroblastomas, breast, liver, lung and
colon cancer or leukemias. In a further aspect of the
present invention there is provided a method of
treating neuroblastomas, breast, liver, lung and colon
cancer or leukemias 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 the formula (I), or a pharmaceutically
acceptable salt or pro-drug thereof, as defined
hereinbefore. The EphB4 or EphA2 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 anti-angiogenic
treatment defined hereinbefore may be: surgery,
radiotherapy or chemotherapy. Such chemotherapy may
include one or more of the following categories of
anti-tumour agents: (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-fiuorouracil and tegafur,
raltitrexed, methotrexate, cytosine arabinoside and
hydroxyurea; antitumour antibiotics (for example
anthracyclines like adriamycin,bleomycin, doxorubicin,
daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin and mithramycin); antimitotic agents (for
example vinca alkaloids like vincristine, vinblastine,
vindesine and vinorelbine and taxoids like taxol and
taxotere); and 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
example fulvestrant), 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, MEK
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
7V-(3-chloro-4-fluorophenyl)-7-
methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine
(gefitinib,), 7V-(3-ethynylphenyl)-
6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) and 6-acrylamido-7V-(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,
WO01/92224, 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 or a bacterial nitroreductase enzyme and
approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug
resistance gene therapy; (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; (x) Cell cycle inhibitors including for
example CDK inhibitiors (eg flavopiridol) and other
inhibitors of cell cycle checkpoints (eg checkpoint
kinase); inhibitors of aurora kinase and other kinases
involved in mitosis and cytokinesis regulation (eg
mitotic kinesins); and other histone deacetylase
inhibitors; and (xi) differentiation agents (for
example retinoic acid and vitamin D). According to
this aspect of the invention there is provided a
pharmaceutical composition 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. 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 unit dose in the range, for example, 1-100
mg/kg, preferably 1-50 mg/kg is envisaged. In addition
to their use in therapeutic medicine, the compounds of
formula (I), (IA), (IB), (IC), (ID) or (IE), and their
pharmaceutically acceptable salts thereof, 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
anti-angiogenic activity inlaboratory animals such as
cats, dogs, rabbits, monkeys, rats and mice, as part
of the search for new therapeutic agents. The
invention will now be illustrated in the following
Examples in which, generally: (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 nitrogen or argon unless otherwise stated; (ii) in
general, the course of reactions was followed by thin
layer chromatography (TLC) and/or analytical high
pressure liquid chromatography (HPLC); the reaction
times that are given are not necessarily the minimum
attainable; (iii) when necessary, organic solutions
were dried over anhydrous magnesium sulphate, work-up
procedures were carried out using traditional layer
separating techniques 



or an ALLEXIS (MTM) automated liquid handler,
evaporations were carried out either by rotary
evaporation in vacuo or in a Genevac HT-4 / EZ-2. (iv)
yields, where present, are not necessarily the maximum
attainable, and when necessary, reactions were
repeated if a larger amount of the reaction product
was required; (v) in general, the structures of the
end-products of the Formula I were confirmed by
nuclear magnetic resonance (NMR) and/or mass spectral
techniques; electrospray mass spectral data were
obtained using a Waters ZMD or Waters ZQ LC/mass
spectrometer acquiring both positive and negative ion
data, generally, only ions relating to the parent
structure are reported; proton NMR chemical shift
values were measured on the delta scale using either a
Bruker Spectrospin DPX300 spectrometer operating at a
field strength of 300 MHz, a Bruker Dpx400 operating
at 400MHz or a Bruker Advance operating at 500MHz. The
following abbreviations have been used: s, singlet; d,
doublet; t, triplet; q, quartet; m, multiplet; br,
broad; (vi) unless stated otherwise compounds
containing an asymmetric carbon and/or sulphur atom
were not resolved; (vii) intermediates were not
necessarily fully purified but their structures and
purity were assessed by TLC, analytical HPLC,
infra-red (IR) and/or NMR analysis; (viii) unless
otherwise stated, column chromatography (by the flash
procedure) and medium pressure liquid chromatography
(MPLC) were performed on Merck Kieselgel silica (Art.
9385);(ix) preparative HPLC was performed on Cl 8
reversed-phase silica, for example on a Waters
'Xterra' preparative reversed-phase column (5 microns
silica, 19 mm diameter, 100 mm length) using
decreasingly polar mixtures as eluent, for example
decreasingly polar mixtures of water (containing 1%
acetic acid or 1% aqueous ammonium hydroxide (d=0.88))
and acetonitrile; (x) the following analytical HPLC
methods were used; in general, reversed-phase silica
was used with a flow rate of about 1ml per minute and
detection was by Electrospray Mass Spectrometry and by
UV absorbance at a wavelength of 254 nm; for each
method Solvent A was water and Solvent B was
acetonitrile; the following columns and solvent
mixtures were used :- Preparative HPLC was performed
on Cl 8 reversed-phase silica, on a Phenomenex
"Gemini" preparative reversed-phase column (5 microns
silica, HOA, 21.1 mm diameter, 100 mm length) using
decreasingly polar mixtures as eluent, for example
decreasingly polar mixtures of water (containing 0.1%
formic acid or 0.1% ammonia) as solvent A and
acetonitrile as solvent B; either of the following
preparative HPLC methods were used: Method A: a
solvent gradient over 9.5 minutes, at 25 mis per
minute, from a 85:15 mixture of solvents A and B
respectively to a 5:95 mixture of solvents A and B.
Method B: a solvent gradient over 9.5 minutes, at 25
mis per minute, from a 60:40 mixture of solvents A and
B respectively to a 5:95 mixture of solvents A and B.
(xi) where certain compounds were obtained as an
acid-addition salt, for example a mono-hydrochloride
salt or a di-hydrochloride salt, the stoichiometry of
the salt was based on the number and nature of the
basic groups in the compound, the exact stoichiometry
of the salt was generally not determined, for example
by means of elemental analysis data; (xii) the
following abbreviations have been used:- DMSO
dimethylsulphoxide NMP l-methyl-2-pyrrolidinone DMA N,
N-dimethylacetamide DCM DichloromethaneExample 1
N4-(5-chlorobenzo| d]
[1.31dioxol-4-vp-N2-(2.6-dimorpholinopyridin-4-v
ppyrimidine-2.4- diamine
2,6-Dimorpholinopyridin-4-amine (140 mg, 0.53 mmol),
2-chloro-N-(5-
chlorobenzo[d][l,3]dioxol-4-yl)pyrimidin-4-amine (150
mg, 0.53 mmol), 1,8- diazabicyclo-[5.4.0]-undec-7-ene
(0.158 mL, 1.06 mmol),
bis(dibenzylideneacetone)palladium(0) (45.5 mg, 0.08
mmol) and 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (92 mg, 0.16 mmol) were
dissolved in dioxane (3 mL) and sealed into a
microwave tube. The reaction was degassed, purged with
nitrogen and heated at 120 0C overnight. The reaction
mixture was filtered off and washed thoroughly with
dichloromethane. The filtrate was concentrated to
dryness, diluted with dichloromethane (15 ml), washed
with water (30 ml) and brine (15 ml), dried over
magnesium sulfate and concentrated. The crude product
was purified by flash chromatography on silica gel
eluting with 0 to 50% ethyl acetate in
dichloromethane. The solvent was evaporated to dryness
to afford N4-(5-chlorobenzo[d] [1,3]dioxol-4-yl)-N2-
(2,6-dimorpholinopyridin-4-yl)pyrimidine-2,4-diamine
(80 mg, 29.6 %) as a pale beige foam. NMR Spectrum:
(DMSOd6) 3.09-3.25 (m, 8H), 3.57-3.70 (m, 8H), 6.00
(s, 2H), 6.17 (d, IH), 6.52 (s, 2H), 6.91 (d, IH),
7.04 (d, IH), 8.02 (d, IH), 9.02 (s, IH), 9.03 (s,
IH); Mass spectrum :MH+ 512. The
2-chloro-N-(5-chlorobenzo[d][l,3]dioxol-4-yl)pyrimidin
-4-amine used as starting material was made as
follows: Sodium hydride (13.4 g, 60% dispersion in
mineral oil) was added portionwise to (5-
chloro-l,3-benzodioxol-4-yl)amine ( 11.5 g, prepared
as described in WO2001094341) in DMA (100 ml) at O0C.
2, 4-Dichloropyrimidine (10 g) was added and the
reaction warmed to room temperature and stirred
overnight. The reaction was quenched cautiouslywith
water, the solution filtered and concentrated and the
residue dissolved in DCM, washed with water and brine,
dried and concentrated to give 2-chloro-N-(5-
chlorobenzo[d][l,3]dioxol-4-yl)pyrimidin-4-amine as a
dark brown oil that was used without further
purification (16 g, 85%); NMR Spectrum (300 MHz, DMSO)
6.10 (s, 2H), 6.58 (d, IH), 6.94 (d, IH), 7.05 (d,
IH), 8.15 (d, IH), 9.76 (s, IH); Mass Spectrum M+ 284.
The 2,6-dimorpholinopyridin-4-amine used as starting
material was made as follows: A mixture of
4-amino-2,6-dichloro-pyridine (900 mg, 5.52 mmol),
morpholine (4.8 ml, 55.2 mmol) and DMA (1.0 ml, 11
mmol) was heated in a Personal Chemistry EMRYS(tm)
Optimizer EXP microwave synthesisor at 2400C for 30
minutes. After cooling, morpholine was removed in
vacuo, the residue was treated with 30% aqueous
ammonium hydroxide and the resulting mixture was
extracted with methylene chloride. Evaporation of the
solvent and purification of the residue on silica gel
(3% MeOH in DCM) followed by trituration in ether
provided 2,6-dimorpholin-4-ylpyridin-4-amine (950 mg,
65% yield). NMR Spectrum (500 MHz, CDCl3) 3.39-3.42
(m, 8H), 3.77-3.79 (m, 8H), 3.91 (bs, 2H), 5.39 (s,
2H). Mass Spectrum: MH+ 265. Example 2
N4-(5-chlorobenzordiri,31dioxol-4-yl)-N2-(2,6-dimorpho
linopyridin-4-yl)-N4- methylpyrimidine-2.4-diamine
2,6-Dimorpholinopyridin-4-amine (160 mg, 0.60 mmol)
and 2-chloro-N-(5-
chlorobenzo[d][l,3]dioxol-4-yl)-N-methylpyrimidin-4-am
ine (180 mg, 0.60 mmol) were reacted according to the
procedure in Example 1 to give
N4-(5-chlorobenzo[d][l,3]dioxol-
4-yl)-N2-(2,6-dimorpholinopyridin-4-yl)-N4-methylpyrim
idine-2,4-diamine (80 mg, 25.2 %) as a pale yellow
foam. NMR Spectrum (CDCl3) 3.23-3.58 (m, 1IH),
3.72-3.90 (m, 8H),5.65 (s, IH), 6.03 (s, 2H), 6.50 (s,
2H), 6.79 (d, IH), 6.99 (d, IH), 7.17 (s, IH), 7.90
(s, IH); Mass spectrum :MH+ 526.
2-Chloro-N-(5-chlorobenzo[d][l,3]dioxol-4-yl)-N-methyl
pyrimidin-4-amine used as starting material was made
as follows:
2-Chloro-N-(5-chloro[d][l,3]benzodioxol-4-yl)pyrimidin
-4-amine (1.5 g, 5.30 mmol, see 



Example 1, Starting material) was dissolved in DMF (30
mL). Potassium carbonate (1.1 g, 8.0 mmol) was added,
followed by iodomethane (0.36 mL, 5.8 mmol) and the
mixture was stirred at room temperature overnight.
After evaporation under reduced pressure, the residue
was dissolved in ethyl acetate, washed with water and
brine, dried and evaporated to yield a brown oil (
1.54 g, 98%) which solidified on standing; NMR
Spectrum (500 MHz, DMSOd at 353 0K) 3.33 (s, 3H), 6.29
(s, 2H), 7.12 (bs, IH), 7.00 (d, IH), 7.10 (d, IH),
8.12 (bs, IH); Mass Spectrum MH+ 298. Example 3
N2-(2,6-dimorpholinopyridin-4-yl)-N4-(lH-indazol-4-yl)
pyrimidine-2 ,4-diamine
N-(2-chloropyrimidin-4-yl)-l-(4-methoxybenzyl)-lH-inda
zol-4-amine (400 mg, 1.09 mmol) and
2,6-dimorpholinopyridin-4-amine (289 mg, 1.09 mmol)
were reacted according to procedure of Example 1.
After filtration of the solids and evaporation of the
solvents, the resulting gum was dissolved in TFA (8.2
mL) and anisole (0.594 mL, 5.47 mmol) and sealed into
a microwave tube. The reaction was heated to 130 0C
over a period of 30 minutes in a Personal Chemistry
EMRYS(tm) Optimizer EXP microwave synthesisor. The
reaction mixture was concentrated to dryness, diluted
with dichloromethane (20 ml), washed with water (20
ml), brine (20 ml), dried over magnesium sulfate and
concentrated. The crude product was purified by flash
chromatography on silica gel eluting with 0 to 5%
methanol in dichloromethane. The solvent was
evaporated to dryness. The resulting solidwas
triturated with diethyl ether / petroleum ether (1/1),
collected by filtration and dried under vacuum to give
N2-(2,6-dimorpholinopyridin-4-yl)-N4-(lH-indazol-4-
yl)pyrimidine-2,4-diamine (178 mg, 34.4 %) as a pale
beige solid. NMR Spectrum : (DMSOd 6) 3.17 (bs, 8H),
3.61 (bs, 8H), 6.47 (s, IH), 6.59 (s, 2H), 7.22 (s,
IH), 7.27 (s, IH), 7.79 (s, IH), 8.12 (s, IH), 8.21
(s, IH), 9.16 (s, IH), 9.46 (s, IH), 13.06 (s, IH);
Mass spectrum :MH+ 474.
N-(2-chloropyrimidin-4-yl)-l-(4-methoxybenzyl)-lH-inda
zol-4-amine used as starting material was made as
follows: To a suspension of 4-nitro-lH-indazole (10 g,
61.30 mmol) and potassium carbonate (9.32 g, 67.43
mmol) in DMF (100 mL) at 25C was added 4-methoxybenzyl
chloride (9.14 mL, 67.43 mmol). The resulting mixture
was stirred at 110 0C for 2 hours. The reaction
mixture was cooled and diluted with water. The aqueous
layer was extracted with DCM (2 x 100 mL). The organic
layer was dried over MgSO , filtered and concentrated.
The residue was purified by flash chromatography on
silica gel eluting with 0 to 2% ethyl acetate in
dichloromethane. The solvent was evaporated to dryness
to afford l-(4-methoxybenzyl)-4- nitro-lH-indazole
(9.00 g, 51.8 %) as a orange solid. NMR Spectrum :
(DMSOd 6) 3.70 (s, 3H), 5.73 (s, 2H), 6.87 (d, 2H),
7.25 (d, 2H), 7.65 (dd, IH), 8.17 (d, IH), 8.34 (d,
IH), 8.54 (s, IH). A suspension of
l-(4-methoxybenzyl)-4-nitro-lH-indazole (9 g, 31.77
mmol) and platinum(IV) oxide (0.433 g, 1.91 mmol) in
ethanol (150 mL) /ethyl acetate (10 mL) was
hydrogenated under 40 psi at 25 0C for 2 hours. The
resulting mixture was filtered and the filtrate was
concentrated to dryness to afford 1-(4-methoxybenzyl)-
lH-indazol-4-amine (8.03 g, 100 %) as a yellow-orange
solid. Mass spectrum :MH+ 254. A suspension of
2,4-dichloropyrimidine (3.71 g, 24.87 mmol),
1-(4-methoxybenzyl)- IHindazol- 4-amine (6 g, 23.69
mmol) and N,N-diisopropylethylamine (4.54 mL, 26.06
mmol) in ethanol (60 mL) was stirred at 90 0C for 65
hours. The reaction mixture was concentrated to
dryness, diluted with ethyl acetate (100 ml), washed
with water (100 ml) and brine (100 ml), dried over
magnesium sulfate and concentrated. The crude product
was purified by flash chromatography on silica gel
eluting with 5 to 70% ethyl acetate in petroleum
ether. The solvent was evaporated to dryness to afford
N-(2-chloropyrimidin-4- yl)-l -(4-methoxybenzyl)-
lH-indazol-4-amine (5.53 g, 64%) as a pink solid.
NMRSpectrum : (DMSOd6) 3.70 (s, 3H), 5.57 (s, 2H),
6.86 (d, 2H), 6.93 (d, IH), 7.22 (d, 2H), 7.37 (dd,
IH), 7.48 (d, IH), 7.59 (d, IH), 8.22 (d, IH), 8.23
(s, IH), 10.13 (s, IH); Mass spectrum :MH+ 366
Examples 4 to 8
N-(2-Chloropyrimidin-4-yl)-l-(4-methoxybenzyl)-N-methy
l-lH-indazol-4-amine (304 mg, 0.80 mmol) the
corresponding aminoheteroaryl (0.80 mmol),
l,8-diazabicyclo-[5.4.0]- undec-7-ene (0.239 mL, 1.60
mmol), bis(dibenzylideneacetone)palladium(0) (69 mg,
0.12 mmol) and
9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (139
mg, 0.24 mmol) were suspended in dioxane (5 mL) and
sealed into a microwave tube. The reaction mixture was
degassed, purged with nitrogen and heated at 120 0C
overnight in an oil bath. The reaction mixture was
allowed to cool to room temperature, filtered off and
washed with dichloromethane. The filtrate was
concentrated to dryness. The residue was dissolved in
a solution of 20% water in trifluoroacetic acid (5 mL)
and the reaction was heated to 75C for 24 hours. The
mixture was was concentrated to dryness, taken up in
methanol (2.5 mL) - toluene (2.5 mL) and concentrated
to dryness. The residue was dissolved in DMF ( 1 mL),
neutralized with 7N methanolic ammonia, and purified
by preparative HPLC using a Waters X-Bridge
reverse-phase column (C- 18, 5 microns silica, 19 mm
diameter, 100 mm length, flow rate of 40 ml / minute)
and decreasingly polar mixtures of water (containing
0.2% ammonium carbonate) and acetonitrile as eluent.
The fractions containing the desired compound were
evaporated to dryness to afford the desired product.
N-(2-Chloropyrimidin-4-yl)-
1-(4-methoxybenzyl)-N-methyl- 1H-indazol-4-amine used
as starting material was made as follows: Methyl
iodide (1.021 mL, 16.40 mmol) was added dropwise to a
stirred suspension of N-
(2-chloropyrimidin-4-yl)-l-(4-methoxybenzyl)-l
H-indazol-4-amine (4 g, 10.93 mmol, Example 3 starting
material) and potassium carbonate (2.267 g, 16.40
mmol) in DMF (40 mL) at 0 0C under nitrogen. The
resulting suspension was stirred at 0 0C for 15
minutes and was allowed to warm to room temperature.
The reaction mixture was stirred at room temperature
overnight, filtered off and washed with ethyl acetate.
The filtrate was concentrated to dryness, diluted with
dichloromethane (40 ml), washed with water (40 ml),
brine (40 ml), dried over magnesium sulfate and
concentrated. The residue was purified byflash
chromatography on silica gel eluting with 0 to 45%
ethyl acetate in petroleum ether to afford
N-(2-chloropyrimidin-4-yl)-
1-(4-methoxybenzyl)-N-methyl- 1H-indazol-4-amine (3.4
g, 82%) as a pale orange solid. NMR Spectrum :
(DMSOd6) 3.50 (s, 3H), 3.71 (s, 3H), 5.63 (s, 2H),
6.19 (d, IH), 6.89 (d, 2H), 7.16 (d, IH), 7.29 (d,
2H), 7.49 (dd, IH), 7.81 (d, IH), 7.96 (d, IH), 8.00
(s, IH); Mass spectrum :MH+ 380.COMPOSITION The
present invention relates to salts of ethylenediamine
disuccinic acid (or EDDS) . It also relates to methods
of preparing such salts, uses thereof and compositions
containing said salts. In particular the present
invention relates to magnesium-containing salts of
EDDS. Ethylenediamine disuccinic acid has the
structure shown in figure 1 : Figure 1 The structure
includes two stereogenic centres and three possible
stereoisomers exist. An especially preferred
configuration is S ,S ethylenediamine disuccinic acid
as this compound is readily biodegradable.
Compositions comprising ethylenediamine disuccinic
acid and sodium salts thereof are very widely used
particularly as chelating agents. In this
specification, the abbreviation "EDDS" is used to 



denote the structure shown in figure 1 and said
structurein which a number of the hydroxyl hydrogen
atoms have been replaced i.e., "EDDS" may also be used
to refer to succinate salts in which 1 , 2 , 3 or 4 of
the acid groups have been neutralised or partially
neutralised. One commercially available material is
trisodium ethylenediamine disuccinate. It can be
purchased as an aqueous solution comprising 30 wt%
EDDS (expressed as free acid) or 37 wt% of trisodium
EDDS (including the counterion) . Ethylenediamine
disuccinic acid is also commercially available in the
form of a solid powder. This contains 65 wt% solid [S,
S ] EDDS as an acid, and water of crystallisation.
Because EDDS is an effective chelating agent,
particularly of heavy metals and transition metals, it
is often included in laundry and automatic dishwashing
formulations. Such compositions often contain sources
of peroxide as a bleaching agent. EDDS is also used as
a chelating agent in pulp and paper bleaching to
improve the stability of peroxide bleaching agents.
However there exists a continuing need to provide
compositions which are more effective at improving the
stability of peroxide bleaching agents in these
processes. Such improvements may be beneficial in
terms of cost effectiveness and overall performance or
may allow lower treat rates to be used to provide
equivalent performance.It is an aim of the present
invention to provide a source of EDDS which when
included in a composition comprising peroxide leads to
improved peroxide stability. According to a first
aspect of the present invention there is provided a
salt of ethylenediamine disuccinic acid comprising at
least 1.6 mole of an alkaline earth metal per mole of
ethylenediamine disuccinic acid. Preferably the salt
comprises at least 1.7 mole of alkaline earth metal
per mole of ethylenediamine disuccinic acid, more
preferably at least 1.75 mole, for example at least
1.8 mole, preferably at least 1.9 mole, more
preferably at least 1.95 mole, and most preferably
approximately 2 moles. Preferably the alkaline earth
metal is selected from calcium, magnesium, and
mixtures thereof. Examples of suitable salts include
dimagnesium ethylenediamine disuccinic acid, i.e.
having 2 moles of magnesium per mole of
ethylenediamine disuccinic acid, (a compound in which
all 4 hydroxyl hydrogen atoms of figure 1 have been
replaced by two magnesium ions) ; dicalcium EDDS
having 2 moles of calcium per mole of EDDS; calcium
magnesium EDDS having one mole of calcium and one mole
of magnesium per mole of ethylenediamine disuccinic
acid; and non-stoichiometric equivalents thereof. The
"EDDS" portion of the salt of the present invention
may include any of the stereoisomers. Thus it may be
selected from [R, R ]-EDDS, [R, S]-EDDS, [S, S ]-EDDS
and any combination thereof.Preferably the salt
comprises at least 50% [S, S ]-EDDS, preferably at
least 70%, more preferably at least 90%. In some
preferred embodiments the salt consists essentially of
an alkaline earth metal salt of [S, S ]-EDDS.
According to a second aspect of the present invention,
there is provided a composition comprising a salt of
the first aspect. The composition may consist
essentially of the salt of the first aspect or it may
include one or more further components. Preferably the
composition further comprises a source of peroxide.
Sources of peroxide include hydrogen peroxide, other
peroxygen-containing compounds and precursors thereof.
For example the composition may comprise a perborate
or a percarbonate compound. A particular advantage of
the composition of the present invention is that it
improves the stability of hydrogen peroxide in an
aqueous solution. In particular, the present invention
provides the use of a salt of the first aspect to
improve the stability of hydrogen peroxide or other
peroxygen-containing compound or precursor thereof in
alkaline solution. Compositions of the second aspect
comprising a salt of the first aspect and a source of
peroxide preferably have a pH of greater than 7.5, for
example of between 8 and 14. Thus the present
invention further provides the use of a salt of the
first aspect to improve the stability of a composition
comprising hydrogen peroxide or other
peroxygen-containing compound or precursor thereof.One
way of measuring the stability of a peroxidecontaining
composition is to measure how the concentration of
peroxide falls over time. One such method is described
herein in example 2 . Preferably the salt of the
present invention stabilises a composition comprising
hydrogen peroxide to an extent that at least 65% of
the initial hydrogen peroxide remains after a period
of one hour, preferably at least 70%, more preferably
at least 75%, for example at least 80%. Suitably when
a salt of the present invention is included in a
composition comprising hydrogen peroxide, preferably
at least 15% additional hydrogen peroxide remains
after a period of one hour compared to an equivalent
composition in which said salt is absent, more
preferably at least 20% additional peroxide remains,
preferably at least 25%, suitably at least 30%, for
example at least 35% or at least 40% additional
peroxide remains. The inventors have also discovered
that the stability of a salt of the first aspect in
compositions which comprise 



hydrogen peroxide or other peroxygen containing
compound or precursor thereof is greater than the
stability of free tetra acid EDDS or sodium salts of
EDDS in a composition comprising hydrogen peroxide or
other peroxygen containing compound or precursor
thereof. Thus the present invention further provides a
composition comprising a salt of the first aspect and
hydrogen peroxide or other peroxygen containing
compound or precursor thereof said composition having
increased stability compared with a solution having an
equivalentamount of trisodium EDDS and hydrogen
peroxide or other peroxygen containing compound or
precursor thereof. Preferably when a salt of the
present invention is used to replace an equivalent
amount of trisodium EDDS in a composition comprising
hydrogen peroxide, at least 10% more hydrogen peroxide
remains after a period of one hour, for example at
least 15% more, preferably at least 20%. The
composition may be a solid composition or a liquid
composition. The composition may be of the form of any
composition in which trisodium EDDS or ethylenediamine
disuccinic acid has previously been incorporated. The
composition may, for example, be a laundry composition
or an automatic dishwashing composition. The
composition may be in the form of a powder, for
example a free flowing powder. Alternatively the
composition may be in the form of compressed tablets,
or encased, in liquid or solid form, in a shell of a
water-soluble polymeric material. The composition may
be a granular composition. Solid laundry compositions
of the present invention preferably comprise from 0.01
to 10 wt%, more preferably 0.01 to 2 wt%, most
preferably 0.1 to 0.5 wt% of a salt of the first
aspect. Liquid laundry compositions of the present
invention preferably comprise from 0.01 to 25 wt%,
more preferably 0.1 to 10 wt%, most preferably 1 to 5
wt% of a salt of the first aspect.Automatic
dishwashing compositions of the present invention
preferably comprise 0.1 to 60 wt% of a salt of the
first aspect, more preferably 1 to 30 wt% and most
preferably 2 to 15 wt%. Laundry and dishwashing
compositions of the present invention preferably
comprise further ingredients selected from
surfactants, builders, bleaches, bleach activators,
redeposition additives, dye transfer inhibitors,
enzymes, colorants and fragrances. The composition of
the present invention may be a bleaching composition.
It may be a cleaning composition. It may be personal
care composition. In some preferable embodiments, the
compositions of the present invention contain from
0.001 to 50 wt%, preferably 1 to 35 wt%, for example 5
to 10 wt% of hydrogen peroxide and from 0.001 to 10
wt%, preferably 0.01 to 1 wt% of the salt of the first
aspect. Such compositions are suitably aqueous
compositions. These compositions are particularly
useful in paper and pulp bleaching, and may also find
utility in laundry and dishwashing applications.
According to a third aspect of the present invention
there is provided a method of preparing a salt
according to the first aspect. Preferably the method
of the third aspect involves adding a base of an
alkaline earth metal to ethylenediamine disuccinic
acid. Preferably the method comprises adding
amagnesium base to a suspension of ethylenediamine
disuccinic acid, preferably an aqueous suspension.
Preferably this suspension comprises from 10 to 450,
for example 50 to 200 grams of acid per litre of
water. Any suitable base can be used. For example, the
base may be selected from carbonates, hydroxides,
hydrides, amides and oxides. Preferably the base is
magnesium hydroxide. In some embodiments in which the
salt comprises a mixed salt, the method of the third
aspect may further comprise adding an alkali metal
base to ethylenediamine disuccinic acid. The present
invention further provides the use of a salt of the
first aspect in any manner in which EDDS-containing
materials are used. As detailed above, the salt of the
first aspect is particularly useful in bleaching
applications. The present invention further provides
the use of the salt of the first aspect as a chelating
agent. In particular the salts of the first aspect of
the present invention are used as chelating agents for
binding transition metals and heavy metals, for
example copper, iron and manganese. Thus the present
invention includes the use of a salt of the first
aspect in detergent compositions, for example laundry
or automatic dishwashing compositions. The present
invention includes the use of a salt of the first
aspect in agricultural applications. For examplethe
salt may be used in slug pellets, in herbicides, in
foliar feeds, in nutrient feeds and in hydroponics.
The present invention provides the use of a salt of
the first aspect in pulp and paper bleaching. This
includes mechanical bleaching and chemical bleaching
as well as thermo-mechanical bleaching. The salt of
the first aspect may be used in the Q stage and the P
stage of the pulp bleaching, that is the wash in which
metals are removed and the peroxide stage in which
bleaching occurs. These terms are well understood to
those skilled in the art. The present invention
provides the use of a salt of the first aspect in
personal care applications. For example the salt may
be incorporated in hair care compositions, 



for example hair dyes and shampoo. It may also be
included as an antioxidant in creams, for example sun
creams and the like. The present invention includes
the use of a salt of the first aspect as a biocide
potentiator. A s such it may be able to increase the
effectiveness of a biocide and may find wide
application. For example it may be used in personal
care applications. The present invention provides the
use of a salt of the first aspect in household,
institutional and industrial cleaning applications. It
may be included in hard surface cleaners, bathroom and
kitchen cleaners, in bottle washing applications or in
the cleaning of dairy equipment.The present invention
further provides the use of a salt of the first aspect
as an anti-sealant material, for example as a
sequestrant of calcium and magnesium salts. The salt
of the present invention may be used in oil field
applications as a scale remover, for example to remove
barium and strontium salts. The present invention may
provide the use of a salt of the first aspect in metal
cleaning applications, for example printed circuit
boards or electroless plating applications . The
present invention may provide the use of a salt of the
first aspect in medical applications, for example, as
an anti-poison material. The present invention may be
used to assist the delivery of metals to parts of the
body. Where it is reasonable to do so, any feature of
any aspect of the present invention may be combined
with any feature of any other aspect. In particular,
use of the salt of the first aspect may, where
appropriate, include use of a composition of the
second aspect. The invention will now be further
described by way of the following non-limiting
examples. Example 1 - Synthesis of compounds The
products detailed in table 1 were prepared by the
following method: In each case, 100. Og of Enviomet
C320 (ethylene diamine disuccinic acid (65% active))
[0.2 moles] was slurried in IL de-ionised water and
the statedamount of Mg(OH) 2 and/or Ca(OH) 2 and/or
NaOH was added. The mixture was stirred for 17 hours
before being filtered. The solution was concentrated
and the product was allowed to crystallise out. The
white crystalline product was collected by filtration
and dried in vacuum oven at 40 0C overnight. The EDDS
content was determined by HPLC and the metal content
by ICP.Table 1 - Preparation and Analysis of
ExamplesExample 2 - Peroxide Stability The stability
performance of the various salts was compared in a
simple peroxide system. In a beaker, 0.1 mmol EDDS
compound and water (total volume 125 cm3) were mixed
and heated to 400C . 25 cm3 of a 30% hydrogen peroxide
solution was added and the pH adjusted to 10. An
aliquot of the solution was taken every 10 minutes and
titrated against potassium permanganate. This was used
to 10 calculate the concentration of peroxide. The
results are shown in table 2 . Figure 1 shows
graphical representation of these results in which a
line of best fit has been drawn for each set of data.
The "blank" sample contained no EDDS compound. 15
Table 2 - % of Hydrogen Peroxide remaining over
timeClaims 1 . A salt of ethylenediamine disuccinic
acid comprising at least 1.6 mole of alkaline earth
metal per mole of ethylenediamine disuccinic acid. 2 .
A salt according to claim 1 wherein the alkaline earth
metal is selected from calcium, magnesium and mixtures
thereof . 3 . A composition comprising a salt as
claimed in a preceding claim. 4 . A composition
according to claim 3 which further comprises hydrogen
peroxide or other peroxygen containing compounds or
precursor thereof. 5 . A method of preparing a salt as
claimed in any of claims 1 to 4 , the method
comprising adding a base of an alkaline earth metal to
ethylenediamine disuccinic acid. 6 . The use of a salt
as claimed in any of claims 1 to 4 to improve the
stability of a composition comprising hydrogen
peroxide or other peroxygen-containing compound or
precursor thereof. 7 . A composition comprising a salt
as claimed in any of claims 1 to 4 and hydrogen
peroxide or other peroxygen containing compound or
precursor thereof wherein the composition has
increased stability compared with a solution having an
equivalent amount of trisodium EDDS and hydrogen
peroxide or other peroxygen containing compound or
precursor thereof.8. The use of a salt as claimed in
any of claims 1 to 4 as a chelating agent, as an
anti-sealant or a scale remover . 9 . The use of a
salt as claimed in any of claims 1 to 4 in a detergent
composition, a personal care composition or a cleaning
composition. 10. The use of a salt as claimed in any
of claims 1 to 4 in agricultural applications, or in
medical applications. 11. The use of a salt as claimed
in any of claims 1 to 4 in pulp or paper bleaching.
12. The use of a composition as claimed in claim 4 or
claim 7 in pulp or paper bleaching. 


