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2,4,6-TRISUBSTITUTED PYRIMIDINES AS PHOSPHOTIDYLINOSITOL (PI) 3-KINASE
INHIBITORS AND THEIR USE IN THE TREATMENT OF CANCER |

The invention concerns certain novel pyrimidine derivatives, or
pharmaceutically-acceptable salts, solvates or pro-drugs thereof, which possess anti-tumour
activity and are accordingly useful in methods of treatment of the human or animal body. The
invention also concerns processes for the manufacture of said pyrimidine derivatives, to
pharmaceutical compositions containing them and to their use in therapeutic methods, for
example in the manufacture of medicaments for use in production of an anti-proliferative
effect in a warm-blooded animal such as man.

Many of the current treatment regimes for cell proliferation diseases such as cancer and
psoriasis 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, that 1s 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 al., Ann. Rev. Biochem., 1988, 57, 443; Larsen et al., Ann. Reports in Med. Chem.,

1989, Chpt. 13). The first group of tyrosine kinases to be identified arose from such viral
oncogenes, for example pp60* > tyrosine kinase (otherwise known as v-Src), and the
corresponding tyrosine kinases in normal cells, for example pp60~>™ tyrosine kinase
(otherwise known as c-Src).

Receptor tyrosine kinases are important in the transmission of biochemical signals
which initiate cell replication. 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 tamilies
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of growth factors which bind to different receptor tyrosine kinases. The classification includes

Class I receptor tyrosine kinases comprising the EGF family of receptor tyrosine kinases such

as the EGF, TGFa, Neu and erbB receptors.

It is also known that certain tyrosine kinases belong to the class of non-receptor
tyrosine kinases which are located intracellularly and are involved in the transmission of
biochemical signals such as those that influence tumour cell motility, dissemination and
invasiveness and subsequently metastatic tumour growth. Various classes of non-receptor

tyrosine kinases are known including the Src family such as the Src, Lyn, Fyn and Yes tyrosine

kinases.

It is also known that certain kinases belong to the class of serine/threonine kinases
which are located intracellularly and downstream of tyrosine kinase activation and are
involved in the transmission of biochemical signals such as those that influence tumour cell
erowth. Such serine/threonine signalling pathways include the Raf-MEK-ERK cascade and
those downstream of PI3K such as PDK-1, AKT and mTOR (Blume-Jensen and Hunter,
Nature, 2001, 411, 35)5).

It is also known that certain other kinases belong to the class of lipid kinases which are

located intracellularly and are also mvolved in the transmission of biochemical signals such as
those that influence tumour cell growth and invasiveness. Various classes of lipid kinases are

known including the phosphoinositide 3-kinase (abbreviated hereinafter to PI3K) family that is
alternatively known as the phosphatidylinositol-3-kinase family.

It is now well understood that deregulation of oncogenes and tumour-suppressor genes
contributes to the formation of malignant tumours, for example by way of increased cell
proliferation or increased cell survival. It is also now known that signalling pathways
mediated by the PI3K family have a central role in a number of cell processes including
proliferation and survival, and deregulation of these pathways is a causative factor a wide
spectrum of human cancers and other diseases (Katso ef al., Annual Rev. Cell Dev. Biol.,
2001, 17: 615-617 and Foster et al., J. Cell Science, 2003, 116: 3037-3040).

The PI3K family of lipid kinases is a group of enzymes that phosphorylate the
3-position of the inositol ring of phosphatidylinositol (abbreviated hereinafter to PI). Three

major groups of PI3K enzymes are known which are classified according to their physiological

substrate specificity (Vanhaesebroeck et al., Trends in Biol. Sci., 1997, 22, 267). Class III
PI3K enzymes phosphorylate PI alone. In contrast, Class Il PI3K enzymes phosphorylate both
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PI and PI 4-phosphate [abbreviated hereinafter to PI(4)P]. Class 1 PI3K enzymes
phosphorylate PI, PI(4)P and PI 4,5-bisphosphate [abbreviated hereinafter to P1(4,5)P2],
although only PI(4,5)P2 is believed to be the physiological cellular substrate. Phosphorylation
of PI(4,5)P2 produces the lipid second messenger PI 3,4,5-triphosphate [abbreviated
hereinafter to PI(3,4,5)P3]. More distantly related members of this superfamily are Class 1V
kinases such as mTOR and DNA-dependent kinase that phosphorylate serine/threonine
residues within protein substrates. The most studied and understood of these lipid kinases are
the Class I PI3K enzymes.

Class I PI3K is a heterodimer consisting of a p110 catalytic subunit and a regulatory
subunit, and the family is further divided into Class Ia and Class Ib enzymes on the basis of
regulatory partners and mechanism of regulation. Class Ia enzymes consist of three distinct

catalytic subunits (p110c, p110p and p1103) that dimerise with five distinct regulatory
subunits (p85a, p55a., p50c, p85P and p55y), with all catalytic subunits being able to 1nteract

with all regulatory subunits to form a variety of heterodimers. Class Ia PI3K are generally
activated in response to growth factor-stimulation of receptor tyrosine kinases, via interaction

of the regulatory subunit SH2 domains with specific phospho-tyrosine residues of the activated

receptor or adaptor proteins such as IRS-1. Both p110a and pl 10P are constitutively
expressed in all cell types, whereas p1103 expression is more restricted to leukocyte
populations and some epithelial cells. In contrast, the single Class Ib enzyme consists of a
p110y catalytic subunit that interacts with a p101 regulatory subunit. Furthermore, the Class Ib
enzyme is activated in response to G-protein coupled receptor (GPCR) systems and its

expression appears to be limited to leucoccytes.
There is now considerable evidence indicating that Class Ia PI3K enzymes contribute

to tumourigenesis in a wide variety of human cancers, either directly or indirectly (Vivanco

and Sawyers, Nature Reviews Cancer, 2002, 2, 489-501). For example, the p110c subunit 1s

amplified in some tumours such as those of the ovary (Shayesteh et al., Nature Genetics, 1999,
21: 99-102) and cervix (Ma et al., Oncogene, 2000, 19: 2739-2744). More recently, activating
mutations within the catalytic site of p110c have been associated with various other tumours

such as those of the colorectal region and of the breast and lung (Samuels et al., Science, 2004,

304, 554). Tumour-related mutations in p85c. have also been identified in cancers such as

those of the ovary and colon (Philp et al., Cancer Research, 2001, 61, 7426-7429). In addition

to direct effects, it is believed that activation of Class Ia PI3K contributes to tumourigenic
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events that occur upstream in signalling pathways, for example by way of ligand-dependent or
ligand-independent activation of receptor tyrosine kinases, GPCR systems or integrins

(Vara et al., Cancer Treatment Reviews, 2004, 30, 193-204). Examples of such upstream

signalling pathways include over-expression of the receptor tyrosine kinase Erb2 1n a variety of
tumours leading to activation of PI3K-mediated pathways (Harari ef al., Oncogene, 2000, 19,
6102-6114) and over-expression of the oncogene Ras (Kauffmann-Zeh ez al., Nature, 1997,

385, 544-548). In addition, Class Ia PI3Ks may contribute indirectly to tumourigenesis caused
by various downstream signalling events. For example, loss of the effect of the PTEN
tumour-suppressor phosphatase that catalyses conversion of PI(3,4,5)P3 back to PI(4,5)P2 1s

associated with a very broad range of tumours via deregulation of PI3K-mediated production

of PI(3,4,5)P3 (Simpson and Parsons, Exp. Cell Res., 2001, 264, 29-41). Furthermore,

augmentation of the effects of other PI3K-mediated signalling events is believed to contribute
to a variety of cancers, for example by activation of Akt (Nicholson and Anderson, Cellular
Signalling, 2002, 14, 381-395).

In addition to a role in mediating proliferative and survival signalling in tumour cells,
there is also good evidence that Class Ia PI3K enzymes will also contribute to tumourigenesis
via its function in tumour-associated stromal cells. For example, PI3K signalling is known to
play an important role in mediating angiogenic events in endothelial cells in response to
pro-angiogenic factors such as VEGF (Abid et al., Arterioscler. Thromb. Vasc. Biol., 2004, 24,
294-300). As Class I PI3K enzymes are also involved in motility and migration (Sawyer,
Expert Opinion Investig. Drugs, 2004, 13, 1-19), PI3K inhibitors should provide therapeutic
benefit via inhibition of tumour cell invasion and metastasis.

In addition, Class I PI3K enzymes play an important role in the regulation of immune

cells with PI3K activity contributing to pro-tumourigenic effects of inflammatory cells

(Coussens and Werb, Nature, 2002, 420, 860-867).

These findings suggest that pharmacological inhibitors of Class I PI3K enzymes should
be of therapeutic value for treatment of the various forms of the disease of cancer comprising
solid tumours such as carcinomas and sarcomas and the leukaemias and lymphoid
malignancies. In particular, inhibitors of Class I PI3K enzymes should be of therapeutic value
for treatment of, for example, cancer of the breast, colorectum, lung (including small cell lung
cancer, non-small cell lung cancer and bronchioalveolar cancer) and prostate, and of cancer of

the bile duct, bone, bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus,
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ovary, pancreas, skin, testes, thyroid, uterus, cervix and vulva, and of leukaemias (including
ALL and CML), multiple myeloma and lymphomas.

Generally, investigators have explored the physiological and pathological roles of the
PI3K enzyme family using the PI3K inhibitors LY294002 and wortmannin. Although use of
those compounds may suggest a role for PI3K in a cellular event, they are not sufficiently
selective within the PI3K family to allow dissection of the individual roles of the family
members. For this reason, more potent and selective pharmaceutical PI3K inhibitors would be
useful to allow a more complete understanding of PI3K function and to provide useful
therapeutic agents.

In addition to tumourigenesis, there is evidence that Class I PI3K enzymes play a role
in other diseases (Wymann et al., Trends in Pharmacological Science, 2003, 24, 366-376).
Both Class Ia PI3K enzymes and the single Class Ib enzyme have important roles in cells of
the immune system (Koyasu, Nature Immunology, 2003, 4, 313-319) and thus they are
therapeutic targets for inflammatory and allergic indications. Inhibition of PI3K 1s also usetul
to treat cardiovascular disease via anti-inflammatory effects or directly by affecting cardiac
myocytes (Prasad et al., Trends in Cardiovascular Medicine, 2003, 13, 206-212). Thus
inhibitors of Class I PI3K enzymes are expected to be of value in the prevention and treatment
of a wide variety of diseases in addition to cancer.

It is disclosed in International Patent Application WO 2004/048365 that certain
pyrimidine derivatives possess PI3K enzyme inhibitory activity and are useful in the treatment
of cancer. The disclosure focuses on arylamino- and heteroarylamino-substituted pyrimidines.
The scope of disclosure does not embrace 2-aryl substituted pyrimidines.

It is disclosed in European Patent Application 1 277 738 that a variety of structures
possess PI3K enzyme inhibitory activity and are useful in the treatment of cancer. The
disclosure includes mention of 4-morpholino-substituted bicyclic heteroaryl compounds such
as quinazoline and pyrido[3,2-d]pyrimidine derivatives and 4-morpholino-substituted tricyclic
heteroaryl compounds such as compounds described as pyrido[3°,2’ :4,5]furo[3,2-d]pyrimidine
derivatives. The scope of disclosure does not embrace monocyclic pyrimidine derivatives.

We have now found that surprisingly certain pyrimidine derivatives possess potent
anti-tumour activity, being useful in inhibiting the uncontrolled cellular proliferation which
arises from malignant disease. Without wishing to imply that the compounds disclosed in the

present invention possess pharmacological activity only by virtue of an effect on a single
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biological process, it is believed that the compounds provide an anti-tumour etfect by way of
inhibition of Class I PI3K enzymes, particularly by way of inhibition of the Class la PI3K
enzymes and/or the Class Ib PI3K enzyme, more particularly by way of inhibition of the
Class Ia PI3K enzymes.

The compounds of the present invention are also useful in inhibiting the uncontrolled
cellular proliferation which arises from various non-malignant diseases such as inflammatory
diseases (for example rtheumatoid arthritis and inflammatory bowel disease), fibrotic diseases
(for example hepatic cirrhosis and lung fibrosis), glomerulonephritis, multiple sclerosis,
psoriasis, benign prostatic hypertrophy (BPH), hypersensitivity reactions of the skin, blood
vessel diseases (for example atherosclerosis and restenosis), allergic asthma,
insulin-dependent diabetes, diabetic retinopathy and diabetic nephropathy.

Generally, the compounds of the present invention possess potent inhibitory activity
against Class I PI3K enzymes, particularly against Class Ia PI3K enzymes, whilst possessing
less potent inhibitory activity against tyrosine kinase enzymes such as the receptor tyrosine
kinases, for example EGF receptor tyrosine kinase and/or VEGEF receptor tyrosine kinase, or
against non-receptor tyrosine kinases such as Src. Furthermore, certain compounds of the
present invention, possess substantially better potency against Class 1 PI3K enzymes,
particularly against Class Ia PI3K enzymes, than against EGF receptor tyrosine kinase or
VEGF receptor tyrosine kinase or Src non-receptor tyrosine kinase. Such compounds possess
sufficient potency against Class I PI3K enzymes that they may be used in an amount sufficient
to inhibit Class I PI3K enzymes, particularly to inhibit Class Ia PI3K enzymes, whilst
demonstrating little activity against EGF receptor tyrosine kinase or VEGF receptor tyrosine
kinase or Src non-receptor tyrosine Kinase.

According to one aspect of the invention there is provided a pyrimidine derivative of

the Formula I

x1_..Q1
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wherein pis 1, 2 or 3;
each R' group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
(3-6C)alkenoylamino, N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino,
N-(1-6C)alkyl-(3-6C)alkynoylamino, N'-(1-6C)alkylureido, N*,N’-di-[(1-6C)alkyl Jureido,
N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkylJureido, N,N',N "-tri-[(1-6C)alkyl]ureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
02-X?-
wherein X2 is a direct bond or is selected from O, S, SO, SO,, N(R®), CO, CH(OR’), CON(R?),
N(R)CO, N(R>CON(R?), SO,NR®), N(R*)SO,, OC(R*), SC(R’); and N(R*)C(R’),, wherein
R is hydrogen or (1-8C)alkyl, and Q” is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl,
(3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl, or (Rl)p is (1-3C)alkylenedioxy,
and wherein any CH, CH; or CH3 group within a R' substituent optionally bears on
each said CH, CH, or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylureido, N'-(1-6C)alkylureido,
N’.N’-di-[(1-6C)alkyl]ureido, N,N'-di-[(1-6C)alkyl]ureido, NN’ N -tri-[(1-6C)alkyi]ureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
-x3- Q]
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wherein X° is a direct bond or is selected from O, S, SO, SO, N(Rﬁ), CO, CH(ORG),
CON(R®), N(R®)CO, N(RY)CON(R®), SO,NR®), N(R®)SO;, C(R®),0, C(R®),S and
C(R%),N(R®), wherein R is hydrogen or (1-8C)alkyl, and Q” is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl, (3-8C)cycloalkenyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl
group within a substituent on R' optionally bears 1, 2 or 3 substituents, which may be the same
or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkylJamino, (1-6C)alkoxycarbonyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N, N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylureido,
N’-(1-6C)alkylureido, N',N'-di-[(1-6C)alkyljureido, N,N "-di-[(1-6C)alkyl]jureido,
N.N’ N’ -tri-[(1-6C)alkyl]ureido, N-(1-6C)alkylsulphamoyl, N, N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group
of the formula :

-X*-R’
wherein X* is a direct bond or is selected from O and N(R®), wherein R® is hydrogen or
(1-8C)alkyl, and R’ is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,
N’ .N'-di-[(1-6C)alkylureido-(1-6C)alkyl, N,N'-di-[(1-6C)alkyl Jureido-(1-6C)alky! or
N.N’.N’-tri-[(1-6C)alkyl]ureido-(1-6C)alkyl, or from a group of the formula :
-X5-Q*

wherein X° is a direct bond or is selected from O, CO and N(R”), wherein R’ is hydrogen or
(1-8C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same or
different, selected from halogeno, hydroxy, (1-8C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
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0x0 or thioxo substituents,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
N(R'"%, CO, CH(OR!"%), CONR!%), NR!)CO, NR')YCONR'), SO,NR'"), NR')SO,,

5 CH=CH and C=C wherein R"’ is hydrogen or (1-8C)alkyl;

R? is hydrogen or (1-8C)alkyl;

qis 0,1, 2,3 or4;

each R’ group, which may be the same or different, is (1-8C)alkyl or a group of the
formula :

10 -X°-R"Y

wherein X° is a direct bond or is selected from O and N(R'?), wherein R'* is hydrogen
or (1-8C)alkyl, and R'! is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl;

15 ris 0, 1 or 2;

each R? group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, nitro, hydroxy, mercapto, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,

20 (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N'-(1-6C)alkylureido, N',N'-di-[(1-6C)alkyl]ureido,
N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkylJureido, N,N’,N -tri-[(1-6C)alkyl ureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and

25 N-(1-6C)alkyl-(1-6C)alkanesulphonylamino;

X! is selected from CO, N(R*)CO, CONR'®), N(R®*)CONR"), NRP)COCR"),0,
NRP)COCR?),S, NR*)COCR?),NR?) and N(R'*)COCR®),N(R?)CO, wherein R" is
hydrogen or (1-8C)alkyl; and

Qlis hydrogen, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,

30 hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
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(1-6C)alkylsulphonyl-(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl,
N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,
N’.N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl, N,N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl,

5 NN’ N’ -tri-[(1-6C)alkyl]ureido-(1-6C)alkyl, (1-6C)alkanesulphonylamino-(1-6C)alkyl or
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino-(1-6C)alkyl,
or Q! is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
(3-8C)cycloalkenyl, (3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl-(1-6C)alkyl,

10 and wherein any CH, CH; or CH3 group within the Q' group optionally bears on each
said CH, CH, or CHj3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,

15 N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N'-(1-6C)alkylureido, N, N'-di-[(1-6C)alkylJureido,
N-(1-6C)alkylureido, N,N'-di-[(1-6C)alkyl]ureido, N,N',N'-tri-[(1-6C)alkylJureido,
N-(1-6C)alkylsulphamoyl, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino,

20 and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl
group within the Q' group optionally bears 1, 2 or 3 substituents, which may be the same or
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,

25 (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
(2-6C)é11kanoy1, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, N -(1-6C)alkylureido,

N’ ,N’-di-[(1-6C)alkyl]ureido, N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkyl]ureido,
N.N’ N’ -tri-[(1-6C)alkylJureido, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl,

30 (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group

of the formula :
_x7-R4
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wherein X’ is a direct bond or is selected from O and N(R"), wherein R" is hydrogen or
(1-8C)alkyl, and R is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]amino-(1-6C)alkyl, or from a group of the formula :

-X8-Q°
wherein X8 is a direct bond or is selected from O, CO and N(R'"), wherein R'’ is hydrogen or
(1-8C)alkyl, and Q’ is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same or
different, selected from halogeno, hydroxy, (1-8C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl group within the Q' group optionally bears 1 or 2 0xo or
thioxo substituents,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q' group are
optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
N(R'®), NR'®)CO, CONR'®), NR!$)CON(R'®), CO, CH(OR'®), N(R'*)SO,, SONR™),
CH=CH and C=C wherein R is hydrogen or (1-8C)alkyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

In this specification the generic term “(1-8C)alkyl” includes both straight-chain and
branched-chain alkyl groups such as propyl, isopropyl and zerz-butyl, and also
(3-8C)cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl, and also (3-6C)cycloalkyl-(1-2C)alkyl groups such as cyclopropylmethyl,
2-cyclopropylethyl, cyclobutylmethyl, 2-cyclobutylethyl, cyclopentylmethyl,
2-cyclopentylethyl, cyclohexylmethyl and 2-cyclohexylethyl. 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 tor the
branched-chain version only and references to individual cycloalkyl groups such as
“cyclopentyl” are specific for that 5-membered ring only. An analogous convention applies to
other generic terms, for example (1-6C)alkoxy includes (3-6C)cycloalkyloxy groups and
(3-5C)cycloalkyl-(1-2C)alkoxy groups, for example methoxy, ethoxy, propoxy, 1SOpropoxy,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclopropylmethoxy,
2-cyclopropylethoxy, cyclobutylmethoxy, 2-cyclobutylethoxy and cyclopentylmethoxy;
(1-6C)alkylamino includes (3-6C)cycloalkylamino groups and (3-5C)cycloalkyl-

(1-2C)alkylamino groups, for example methylamino, ethylamino, propylamino,
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cyclopropylamino, cyclobutylamino, cyclohexylamino, cyclopropylmethylamino,
2-cyclopropylethylamino, cyclobutylmethylamino, 2-cyclobutylethylamino and
cyclopentylmethylamino; and di-[(1-6CalkylJamino includes di-[(3-6C)cycloalkylJamino
groups and di-[(3-5C)cycloalkyl-(1-2C)alkyl]Jamino groups, for example dimethylamino,
diethylamino, dipropylamino, N-cyclopropyl-N-methylamino, N-cyclobutyl-N-methylamino,
N-cyclohexyl-N-ethylamino, N-cyclopropylmethyl-N-methylamino, N-(2-cyclopropylethyl)-
N-methylamino and N-cyclopentylmethyl-N-methylamino.

It is to be understood that, insofar as certain of the compounds of Formula I defined
above may exist in optically active or racemic forms by virtue of one or more asymmetric
carbon atoms, the invention includes in its definition any such optically active or racemic form
which possesses the above-mentioned activity. The synthesis of optically active forms may be
carried out by standard techniques of organic chemistry well known in the art, for example by
synthesis from optically active starting materials or by resolution of a racemic form. Simuilarly,
the above-mentioned activity may be evaluated using the standard laboratory techniques
referred to hereinafter.

It is to be understood that certain compounds of Formula I defined above may exhibit
the phenomenon of tautomerism. In particular, tautomerism may affect heterocyclic groups
within the R! and Q' groups that bear 1 or 2 oxo or thioxo substituents. It is to be understood
that the present invention includes in its definition any such tautomeric form, or a mixture
thereof, which possesses the above-mentioned activity and is not to be limited merely to any
one tautomeric form utilised within the formulae drawings or named in the Examples.

It is to be understood that the -X'-Q' group may be located at any available position on
the phenyl group that is located at the 4-position on the pyrimidine ring. Conveniently, the
-X'-Q! group is located at the 3- or 4-position on said phenyl group. More conveniently, the
-X'-Q! group is located at the 3-position on said phenyl group.

It is further to be understood that any R' group that is present on the phenyl group that
18 locéted at the 2-position on the pyrimidine ring may be located at any available position on
said phenyl group. When multiple R' groups are present, the R' groups may be the same or
different. Conveniently, there is a single R' group. More conveniently, the single R' group is
located at the 3-position on said phenyl group.

It is further to be understood that any R> group that may be present on the morpholinyl

group that is located at the 6-position on the pyrimidine ring may be located at any available



10

15

20

25

30

CA 02571756 2006-12-21
WO 2006/005918 PCT/GB2005/002678

-13 -
position on said morpholinyl group. Conveniently, there 1s a single R’ group. More
conveniently, no R’ group is present (g=0).

It is further to be understood that any R* group that may be present on the phenyl group
that is located at the 4-position on the pyrimidine ring may be located at any available position
on said phenyl group. Conveniently, there is a single R* group. More conveniently, no R*
group 1s present (r=0).

Suitable values for the generic radicals referred to above include those set out below.

A suitable value for any one of the ‘Q’ groups (Q' to Q) when it is aryl or for the aryl
group within a ‘Q’ group is, for example, phenyl or naphthyl, preferably phenyl.

A suitable value for any one of the ‘Q’ groups (Q' to Q) when it is
(3-8C)cycloalkyl or for the (3-8C)cycloalkyl group within a ‘Q’ group i1s, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclo[2.2.1]heptyl or
cyclooctyl and a suitable value for any one of the “Q’ groups Q' to Q3) when it is
(3-8C)cycloalkenyl or for the (3-8C)cycloalkenyl group within a “Q’ group is, for example,
cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl or cyclooctenyl.

A suitable value for any one of the ‘Q’ groups (Q1 to Q5 ) when 1t 18 heteroaryl or for
the heteroaryl group within a ‘Q’ group is, for example, an aromatic 5- or 6-membered
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms selected
from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 1soxazolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl,
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazoljl, indazolyl, benzofurazanyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl.

A suitable value for any one of the ‘Q:’ groups (Q' to Q) when it is heterocyclyl or for
the heterocyclyl group within a ‘Q’ group is, for example, a non-aromatic saturated or partially
saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms selected
from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl,
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, pyrazolinyl, pyrazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl,
1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl,

2-azabicyclo[2.2.1]heptyl, quinuclidinyl, chromanyl, isochromanyl, indolinyl, isoindolinyl,
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dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or tetrahydropyrimidinyl, preferably
tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrrolinyl, pyrrolidinyl,
morpholinyl, piperidinyl, piperazinyl, indolinyl or isoindolinyl. A suitable value for such a
eroup which bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl,
2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 2-oxopiperidinyl,
4-0x0-1,4-dihydropyridinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or
2,6-dioxopiperidinyl.

A suitable value for a ‘Q’ group when it is heteroaryl-(1-6C)alkyl is, for example,
heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises
corresponding suitable values for ‘Q’ groups when, for example, rather than a
heteroaryl-(1-6C)alkyl group, an aryl-(1-6C)alkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
(3-8C)cycloalkenyl-(1-6C)alkyl or heterocyclyl-(1-6C)alkyl group 1s present.

Suitable values for any of the ‘R’ groups (R' to R'), or for various groups within an
RY, R? or R* substituent, or for Q', or for various groups within Q' include:-
for halogeno fluoro, chloro, bromo and 10do;
for (1-8C)alkyl: methyl, ethyl, propyl, isopropyl, tert-butyl,

cyclobutyl, cyclohexyl, cyclohexylmethyl and
2-cyclopropylethyl;

for (2-8C)alkenyl: vinyl, isopropenyl, allyl and but-2-enyl;

for (2-8C)alkynyl: ethynyl, 2-propynyl and but-2-ynyl;

for (1-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy,
for (2-6C)alkenyloxy: vinyloxy and allyloxy;

for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy;

for (1-6C)alkylthio: methylthio, ethylthio and propylthio;

for (1-6C)alkylsulphinyl: methylsulphinyl and ethylsulphinyl;

for (1-6C)alkylsulphonyl: methylsulphonyl and ethylsulphonyl;

for (1-6C)alkylamino: methylamino, ethylamino, propylamino,

isopropylamino and butylamino;

for di-[(1-6C)alkyl]amino: dimethylamino, diethylamino,
N-ethyl-N-methylamino and diisopropylamino;

for (1-6C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl

and fert-butoxycarbonyl;
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for N-(1-6C)alkylcarbamoyl:
for N ,N—di—[(1—6C)alkyl]carbamoyl:

for (2-6C)alkanoyl:

for (2-6C)alkanoyloxy:

for (2-6C)alkanoylamino:

for N-(1-6C)alkyl-(2-6C)alkanoylamino:
f(:Jr (3-6C)alkenoylamino:

for N-(1-6C)alkyl-(3-6C)alkenoylamino:
for (3-6C)alkynoylamino:

for N-(1-6C)alkyl-(3-6C)alkynoylamino:
for N'-(1-6C)alkylureido:

for N’,N'-di-[(1-6C)alkyl]ureido:

for N-(1-6C)alkylureido:

for N.N'-di-[(1-6C)alkyl]ureido:

for N,N',N'-di-[(1-6C)alkyl]ureido:
for N-(1~6C)élkylsulphamoy1:

for N,N-di-[(1-6C)alkyl]sulphamoyl:
for (1-6C)alkanesulphonylamino:
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N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl;

N,N-dimethylcarbamoyl, N-ethyl-
N-methylcarbamoyl and N,N-diethylcarbamoyl;
acetyl, propionyl and isobutyryl;

acetoxy and propionyloxy;

acetamido and propionamido;
N-methylacetamido and N-methylpropionamido;
acrylamido, methacrylamido and crotonamido;
N-methylacrylamido and N-methylcrotonamido;
propiolamido;

N-methylpropiolamido;

N’-methylureido and N’ -ethylureido;

N’ ,N’'-dimethylureido and N’ -methyl-N"-ethylureido;
N-methylureido and N-ethylureido;
N,N’-dimethylureido, N-methyl-N"-ethylureido and
N-ethyl-N"-methylureido;
N,N’,N’-trimethylureido,

N-ethyl-N’,N -dimethylureido and
N-methyl-N’,N’-diethylureido;
N-methylsulphamoyl and N-ethylsulphamoyl;
N,N-dimethylsulphamoyl;

methanesulphonylamino and ethanesulphonylamino;

for N-(1-6C)alkyl-(1-6C)alkanesulphonylamino: ~ N-methylmethanesulphonylamino and

for halogeno-(1-6C)alkyl:

for hydroxy-(1-6C)alkyl:

for mercapto-(1-6C)alkyl:

N-methylethanesulphonylamino;

chloromethyl, 2-fluoroethyl, 2-chloroethyl,
1-chloroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
3-fluoropropyl, 3-chloropropyl, 3,3-difluoropropyl
and 3,3,3-trifluoropropyl;

hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
3-hydroxypropyl;

mercaptomethyl, 2-mercaptoethyl, 1-mercaptoethyl

and 3-mercaptopropyl;



10

15

20

23

30

CA 02571756 2006-12-21

WO 2006/005918

for (1-6C)alkoxy-(1-6C)alkyl:

for (1-6C)alkylthio-(1-6C)alkyl:

for (1-6C)alkylsulphinyl-(1-6C)alkyl:

for (1-6C)alkylsulphonyl-(1-6C)alkyl:

for cyano-(1-6C)alkyl:

for amino-(1-6C)alkyl:

for (1-6C)alkylamino-(1-6C)alkyl:

for di-[(1-6C)alkyl]amino-(1-6C)alkyl:

for (2-6C)alkanoylamino-(1-6C)alkyl:

PCT/GB2005/002678
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methoxymethyl, ethoxymethyl, 1-methoxyethyl,
2-methoxyethyl, 2-ethoxyethyl and
3-methoxypropyl;

methylthiomethyl, ethylthiomethyl,
2-methylthioethyl, 1-methylthioethyl and
3-methylthiopropyl;

methylsulphinylmethyl, ethylsulphinylmethyl,
2-methylsulphinylethyl, 1-methylsulphinylethyl and
3-methylsulphinylpropyl;

methylsulphonylmethyl, ethylsulphonylmethyl,
2-methylsulphonylethyl, 1-methylsulphonylethyl and
3-methylsulphonylpropyl;

cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;

aminomethyl, 2-aminoethyl, 1-aminoethyl,
3-aminopropyl, 1-aminopropyl and 5-aminopropyl;
methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;
dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl;

acetamidomethyl, propionamidomethyl,

2-acetamidoethyl and 1-acetamidoethyl;

for N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl:

N-methylacetamidomethyl,
N-methylpropionamidomethyl,

2-(N-methylacetamido)ethyl and
1-(N-methylacetamido)ethyl;

for (1-6C)alkoxycarbonylamino-(1-6C)alkyl: methoxycarbonylaminomethyl,

ethoxycarbonylaminomethyl,
tert-butoxycarbonylaminomethyl and

2-methoxycarbonylaminoethyl;
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for N'-(1-6C)alkylureido-(1-6C)alkyl: ~ N’-methylureidomethyl, 2-(N’-methylureido)ethyl
and 1-(V'-methylureido)ethyl;

for N',N'-di-[(1-6C)alkyl]ureido-(1-6C)alkyl: N’.N’-dimethylureidomethyl,
2-(N’,N’-dimethylureido)ethyl and
1-(N',N’-dimethylureido)ethyl;

for N-(1-6C)alkylureido-(1-6C)alkyl: ~ N-methylureidomethyl, 2-(N-methylureido)ethyl and
1-(N-methylureido)ethyl;

for N.N’-di-[(1-6C)alkylJureido-(1-6C)alkyl: N,N’-dimethylureidomethyl,
2-(N,N’-dimethylureido)ethyl and
1-(N,N’-dimethylureido)ethyl;

for NN’ ,N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl: N,N’,N’-trimethylureidomethyl,
2-(N,N’,N’-trimethylureido)ethyl and
1-(NV,N’,N’-trimethylureido)ethyl,;

for (1-6C)alkanesulphonylamino-(1-6C)alkyl: methanesulphonylaminomethyl,
2-(methanesulphonylamino)ethyl and
1-(methanesulphonylamino)ethyl; and

for N-(1-6C)alkyl-(1-6C)alkanesulphonylamino-(1-6C)alkyl:
N-methylmethanesulphonylaminomethyl,
2-(N-methylmethanesulphonylamino)ethyl and
1-(N-methylmethanesulphonylamino)ethyl.

A suitable value for (Rl)p when it is a (1-3C)alkylenedioxy group is, for example,
methylenedioxy, ethylidenedioxy, isopropylidenedioxy or ethylénedioxy and the oxygen atoms
thereof occupy adjacent ring positions.

When, as defined hereinbefore, an R' group forms a group of the formula Q*-X*- and,
for example, X?is a OC(R5 )2 linking group, it is the carbon atom, not the oxygen atom, of the
OC(R), linking group which is attached to the phenyl ring and the oxygen atom is attached to
the Q* group. Similarly, when, for example a CHjz group within a R! substituent bears a group
of the formula -X°-Q’ and, for example, X2 is a C(R®),0 linking group, it is the carbon atom,
not the oxygen atom, of the C(R®),0 linking group which is attached to the CHj group and the
oxygen atom is linked to the Q’ group.

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a

R! substituent may be optionally separated by the insertion into the chain of a group such as O,
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CON(R') or C=C. For example, insertion of an O atom into the alkylene chain within a
4-methoxybutoxy group gives rise to, for example, a 2-(2-methoxyethoxy)ethoxy group, for
example, insertion of a C=C group into the ethylene chain within a 2-hydroxyethoxy group
gives rise to a 4-hydroxybut-2-ynyloxy group and, for example, insertion of a CONH group
into the ethylene chain within a 3-methoxypropoxy group gives rise to, for example, a
2-(2-methoxyacetamido)ethoxy group.

When, as defined hereinbefore, any CH, CH, or CH3 group within a R! substituent
optionally bears on each said CH, CH; or CHj3 group one or more halogeno or (1-8C)alkyl
substituents, there is suitably 1 halogeno or (1-8C)alkyl substituent present on each said CH
group, there are suitably 1 or 2 such substituents present on each said CH, group and there are
suitably 1, 2 or 3 such substituents present on each said CHjz group.

When, as defined hereinbefore, any CH, CH; or CHj3 group within a R! substituent
optionally bears on each said CH, CH; or CHj3 group a substituent as defined hereinbefore,
suitable R substituents so formed include, for example, hydroxy-substituted (1-8C)alkyl
eroups such as hydroxymethyl, 1-hydroxyethyl and 2-hydroxyethyl, hydroxy-substituted
(1-6C)alkoxy groups such as 2-hydroxypropoxy and 3-hydroxypropoxy,
(1-6C)alkoxy-substituted (1-6C)alkoxy groups such as 2-methoxyethoxy and
3-ethoxypropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino-
2-hydroxypropoxy, hydroxy-substituted (1-6C)alkylamino-(2-6C)alkoxy groups such as
2-hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(1-6C)alkyl]amino-(2-6C)alkoxy
groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted
amino-(2-6C)alkylamino groups such as 3-amino-2-hydroxypropylamino, hydroxy-substituted
(1-6C)alkylamino-(2-6C)alkylamino groups such as 2-hydroxy-3-methylaminopropylamino
and hydroxy-substituted di-[(1-6C)alkyl]amino-(2-6C)alkylamino groups such as
3-dimethylamino-2-hydroxypropylamino.

It is further to be understood that when, as defined hereinbefore, any CH, CH; or CHs
group within a R' substituent optionally bears on each said CH, CH, or CH; group a
substituent as defined hereinbefore, such an optional substituent may be present on a CH, CHy
or CH; group within the hereinbefore defined substituents that may be present on an aryl,
heteroaryl or heterocyclyl group within a R’ substituent. For example, if R! includes an aryl or
heteroaryl group that is substituted by a (1-8C)alkyl group, the (1-8C)alkyl group may be
optionally substituted on a CH, CH; or CH3 group therein by one of the hereinbefore defined
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substituents therefor. For example, if R' includes a heteroaryl group that is substituted by, for
example, a (1-6C)alkylamino-(1-6C)alkyl group, the terminal CHj group of the
(1-6C)alkylamino group may be further substituted by, for example, a (1-6C)alkylsulphonyl
group or a (2-6C)alkanoyl group. For example, the R' group may be a heteroaryl group such
as a thienyl group that is substituted by a N-(2-methylsulphonylethyl)aminomethyl group such
that R’ is, for example, a 5-[N-(2-methylsulphonylethyl)aminomethyl}thien-2-yl group.
Further, for example, if R' includes a heterocyclyl group such as a piperidinyl or piperazinyl
group that is substituted on a nitrogen atom thereof by, for example, a (2-6C)alkanoyl group,
the terminal CHj; group of the (2-6C)alkanoyl group may be further substituted by, for
example, a di-[(1-6C)alkyl]amino group. For example, the R* group may be a
N-(2-dimethylaminoacetyl)piperidin-4-yl group or a 4-(2-dimethylaminoacetyl)piperazin-1-yl
group.

Similar considerations apply to the attachments and substitutions within the -X'-Q’
group. For example, when, as defined hereinbefore, any CH, CH, or CHs group within a Q1
group optionally bears on each said CH, CH; or CH3 group a substituent as defined
hereinbefore, suitable Q' groups so formed include, for example, hydroxy-substituted
amino-(1-6C)alkyl groups such as 1-amino-2-hydroxyethyl or 1-amino-2-hydroxypropyl, an
(1-6C)alkoxy-substituted amino-(1-6C)alkyl groups such as 1-amino-2-methoxyethyl,

a (1-6C)alkylamino-(1-6C)alkyl-substituted heteroaryl group such as a
5-[N-(2-methylsulphonylethyl)aminomethyl]thien-2-yl group, and a (2-6C)alkanoyl-substituted
heterocyclic group such as a N-(2-dimethylaminoacetyl)piperidin-4-yl group or a
4-(2-dimethylaminoacetyl)piperazin-1-yl group.

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric,
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I
which is sutficiently acidic, for example an alkali or alkaline earth metal salt such as a calcium
or magnesium salt, or an ammonium salt, or a salt with an organic base such as methylamine,
dimethylamine, trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine. A
further suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for

example, a salt formed within the human or animal body after administration of a compound of

the Formula 1.
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A suitable pharmaceutically-acceptable solvate of a compound of the Formula 1 1s, for
example, a hydrate such as a hemi-hydrate, a mono-hydrate, a di-hydrate or a tri-hydrate or an
alternative quantity thereof.

The compounds of the invention may be administered in the form of a pro-drug, that 1s
a compound that is broken down in the human or animal body to release a compound of the
invention. A pro-drug may be used to alter the physical properties and/or the pharmacokinetic
properties of a compound of the invention. A pro-drug can be formed when the compound of
the invention contains a suitable group or substituent to which a property-modifying group can
be attached. Examples of pro-drugs include i’n vivo cleavable ester derivatives that may be
formed at a carboxy group or a hydroxy group in a compound of the Formula I and
in vivo cleavable amide derivatives that may be formed at a carboxy group or an amino group
in a compound of the Formula 1.

Accordingly, the present invention includes those compounds of the Formula I as
defined hereinbefore when made available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly, the
present invention includes those compounds of the Formula I that are produced by organic
synthetic means and also such compounds that are produced in the human or animal body by
way of metabolism of a precursor compound, that is a compound of the Formula I may be a
synthetically-produced compound or a metaBolically—produced compound.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I is one
that is based on reasonable medical judgement as being suitable for administration to the
human or animal body without undesirable pharmacological activities and without undue
toxicity.

Various forms of pro-drug have been described, for example in the following
documents :-

a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic
Press, 1985);
b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

C) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-191
(1991);

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
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e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1983);
f) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984);

g) T. Higuchi and V. Stella, “Pro-Drugs as Nove] Delivery Systems”, A.C.S. Symposium
Series, Volume 14; and
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I that
possesses a carboxy group is, for example, an in vivo cleavable ester thereof. An in vivo
cleavable ester of a compound of the Formula I containing a carboxy group is, for example, a
pharmaceutically-acceptable ester which is cleaved in the human or animal body to produce
the parent acid. Suitable pharmaceutically-acceptable esters for carboxy include
(1-6C)alkyl esters such as methyl, ethyl and zert-butyl, (1-6C)alkoxymethyl esters such as
methoxymethyl esters, (1-6C)alkanoyloxymethyl esters such as pivaloyloxymethyl esters,
3-phthalidyl esters, (3-8C)cycloalkylcarbonyloxy-(1-6C)alkyl esters such as
cyclopentylcarbonyloxymethyl and 1-cyclohexylcarbonyloxyethyl esters,
2-0x0-1,3-dioxolenylmethyl esters such as 5-methyl-2-oxo-1,3-dioxolen-4-ylmethyl esters and

(1-6C)alkoxycarbonyloxy-(1-6C)alkyl esters such as methoxycarbonyloxymethyl and

 1-methoxycarbonyloxyethyl esters.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I that
possesses a hydroxy group is, for example, an in vivo cleavable ester or ether thereof. An
in vivo cleavable ester or ether of a compound of the Formula I containing a hydroxy group is,
for example, a pharmaceutically-acceptable ester or ether which is cleaved in the human or
animal body to produce the parent hydroxy compound. Suitable pharmaceutically-acceptable
ester forming groups for a hydroxy group include inorganic esters such as phosphate esters
(including phosphoramidic cyclic esters). Further suitable pharmaceutically-acceptable ester
forming groups for a hydroxy group include (1-10C)alkanoyl groups such as acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl groups, (1-10C) alkoxycarbonyl groups
such as ethoxycarbonyl, N,N-[di-(1-4C)alkyl]carbamoyl, 2-dialkylaminoacetyl and
2-carboxyacetyl groups. Examples of ring substituents on the phenylacetyl and benzoyl groups
include aminomethyl, N-alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl,
piperazin-1-ylmethyl and 4-(1-4C)alkylpiperazin-1-ylmethyl. Suitable
pharmaceutically-acceptable ether forming groups for a hydroxy group include o-acyloxyalkyl

eroups such as acetoxymethyl and pivaloyloxymethyl groups.
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A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I that
possesses a carboxy group is, for example, an in vivo cleavable amide thereof, for example an
amide formed with an amine such as ammonia, a (1-4C)alkylamine such as methylamine, a
di-(1-4C)alkylamine such as dimethylamine, N-ethyl-N-methylamine or diethylamine, a
(1-4C)alkoxy-(2-4C)alkylamine such as 2-methoxyethylamine, a phenyl-(1-4C)alkylamine
such as benzylamine and amino acids such as glycine or an ester thereot.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I that
possesses an amino group is, for example, an in vivo cleavable amide derivative thereof.
Suitable pharmaceutically-acceptable amides from an amino group include, for example an
amide formed with (1-10C)alkanoyl groups such as an acetyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl groups. Examples of ring substituents on the
phenylacetyl and benzoyl groups include aminomethyl, N-alkylaminomethyl,
N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and
4-(1-4C)alkylpiperazin-1-ylmethyl.

The in vivo effects of a compound of the Formula I may be exerted in part by one or
more metabolites that are formed within the human or animal body after administration of a
compound of the Formula I. As stated hereinbefore, the in vivo effects of a compound of the
Formula I may also be exerted by way of metabolism of a precursor compound (a pro-drug).

According to a further aspect of the invention there is provided a pyrimidine derivative
of the Formula I as defined hereinbefore
wherein pis 1, 2 or 3;

each R' group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
(3-6C)alkenoylamino, N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino,
N-(1-6C)alkyl-(3-6C)alkynoylamino, N'-(1-6C)alkylureido, N',N'-di-[(1-6C)alkylJureido,
N-(1-6C)alkylureido, N,N"-di-[(1-6C)alkyl]ureido, N,N’',N"-tri-[(1-6C)alkyl Jureido,
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N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl}sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
Q2-X2-
wherein X* is a direct bond or is selected from O, S, SO, SO, N(RS), CO, CH(ORS),
CON(R®), N(R*)CO, N(R*)CON(R®), SO,N(R?), N(R*)SO,, OC(R’),, SC(R’); and
N(R’)C(R’),, wherein R’ is hydrogen or (1-8C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl,
(3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl, or (Rl)p is (1-3C)alkylenedioxy,
and wherein any CH, CH; or CHj3 group within a R! substituent optionally bears on
each said CH, CH, or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylureido, N'-(1-6C)alkylureido,
N’ ,N’-di-[(1-6C)alkyl]ureido, N,N’-di-[(1-6C)alkyl]ureido, N,N',N'-tri-[(1-6C)alkyl Jureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkylJsulphamoyl, (1~6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
-X3-Q°
wherein X° is a direct bond or is selected from O, S, SO, SO, N(Ré), CO, CH(OR"),
CONR®), N(R%CO, NRY)CON(R®), SO,N(R®), N(R*)SO,, C(R"),0, C(R®),S and
C(R%,N(R®), wherein R® is hydrogen or (1-8C)alkyl, and Q” is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl, (3-8C)cycloalkenyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl
group within a substituent on R' optionally bears 1, 2 or 3 substituents, which may be the same
or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
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(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylureido,
N’-(1-6C)alkylureido, N’ ,N'-di-[(1-6C)alkyl]ureido, N,N’-di-[(1-6C)alkyl]ureido,
NN’ ,N’-tri-[(1-6C)alkyl]ureido, N-(1-6C)alkylsulphamoyl, N N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group
of the formula :
-X*-R’
wherein X* is a direct bond or is selected from O and N(R®), wherein R® is hydrogen or
(1-8C)alkyl, and R’ is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,
N’,N’-di-[(1-6C)alkylJureido-(1-6C)alkyl, N,N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl or
NN’ ,N’-tri-[(1-6C)alkyl]ureido-(1-6C)alkyl, or from a group of the formula :
-X5-Q*
wherein X° is a direct bond or is selected from O, CO and N(R”), wherein R” is hydrogen or
(1-8C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same or
different, selected from halogeno, hydroxy, (1-8C)alkyl and (1-6C)alkoxy,
and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2
0Xx0 or thioxo substituents,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
N(R'®), CO, CH(OR'"), CONR'%), NR')CO, NR!©)CON(R'?, SO,.NR'), NR™)SO,,
CH=CH and C=C wherein R'’ is hydrogen or (1-8C)alkyl;
R* is hydrogen or (1-8C)alkyl;
qis0,1,2,3 or4,
each R’ group, which may be the same or different, is (1-8C)alkyl or a group of the
formula :
_x6_RM!
wherein X is a direct bond or is selected from O and N(R'%), wherein R'* is hydrogen

or (1-8C)alkyl, and R"' is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
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(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alky! or (2-6C)alkanoylamino-(1-6C)alkyl;
ris0, 1 or2;
each R* group, which may be the same or different, is selected from halogeno,

5 trifluoromethyl, cyano, nitro, hydroxy, mercapto, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-

10 (2-6C)alkanoylamino, N'-(1-6C)alkylureido, N',N’-di-[(1-6C)alkylJureido,
N-(1-6C)alkylureido, N,N'-di-[(1-6C)alkyl]ureido, N,N',N-tri-[(1-6C)alkyl Jureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino;

X! is selected from N(R*)CO, CON(R"), N(R)CON(R "), N(R"*)COCR )0,

15 NRCOCRP),S, NR®)COCR?),NR'®) and NR*)COCRP),N(R")CO, wherein R is
hydrogen or (1-8C)alkyl; and

Q' is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]Jamino-(1-6C)alkyl,

20 (1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl,
N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,

N’ ,N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl, N,N'-di-[(1-6C)alkylJureido-(1-6C)alkyl,

25 N,N’,N’-tri-[(1-6C)alkyl]ureido-(1-6C)alkyl, (1-6C)alkanesulphonylamino-(1-6C)alkyl or
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino-(1-6C)alkyl,
or Q' is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
(3-8C)cycloalkenyl, (3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl-(1-6C)alkyl,

30 and wherein any CH, CH; or CHj3 group within the Q' group optionally bears on each
said CH, CH; or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a

substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
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(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkylJamino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N, N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N'-(1-6C)alkylureido, N',N -di-[(1-6C)alkyl]ureido,
N-(1-6C)alkylureido, N,N'-di-[(1-6C)alkyl]ureido, N,N',N'-tri-[(1-6C)alkyl Jureido,
N-(1-6C)alkylsulphamoyl, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl] sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino,

and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl
group within the Q' group optionally bears 1, 2 or 3 substituents, which may be the same or
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, N'-(1-6C)alkylureido,
N’,N’-di-[(1-6C)alkylJureido, N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkyl]ureido,
N.N’ N’ -tri-[(1-6C)alkylJureido, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group
of the formula :

_xT_RM

wherein X is a direct bond or is selected from O and N(R"®), wherein R" is hydrogen or
(1-8C)alkyl, and R'* is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)a1kylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]Jamino-(1-6C)alkyl,

and wherein any heterocyclyl group within the Q' group optionally bears 1 or 2 0x0 or
thioxo substituents,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q' group are
optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
N(R), N(R'®)CO, CON(R'S), N(R!)CON(R'®), CO, CH(OR'®), N(R'®)SO,, SO;NR™),
CH=CH and C=C wherein R'® is hydrogen or (1-8C)alkyl;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
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Particular novel compounds of the invention include, for example, pyrimidine
derivatives of the Formula I, or pharmaceutically-acceptable salts, solvates or pro-drugs
thereof, wherein, unless otherwise stated, each of p, Rl, R2, d, R3, T, R4, X! and Q1 has any of
the meanings defined hereinbefore or in paragraphs (a) to (1r) hereinafter :-

(a) pis 1,2 or 3, and each R' group, which may be the same or different, is selected from
halogeno, trifluoromethyl, cyano, hydroxy, mercapto, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkylamino, di-[(1-6C)alkyljamino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]Jcarbamoyl, (2-6C)alkanoyloxy,
(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino,
N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino,
N-(1-6C)alkyl-(3-6C)alkynoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formula :
Q*-X2-

wherein X is a direct bond or is selected from O, S, N(RS), CO, wherein R’ is hydrogen or
(1-8C)alkyl, and Q” is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl, or (Rl)p 1S
(1-3C)alkylenedioxy, |

and wherein any CH, CH, or CH3 group within a R’ substituent optionally bears on
each said CH, CH, or CHj3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N ,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within a
substituent on R’ optionally bears 1, 2 or 3 substituents, which may be the same or different,
selected from halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, and wherein any
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heterocyclyl group within a substituent on R' optionally bears 1 or 2 oxo or thioxo
substituents;
(b) pis 1 or 2, and each R' group, which may be the same or different, is selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, (2-6C)alkanoylamino and N-(1-6C)alkyl-
(2-6C)alkanoylamino,

and wherein any CH, CH; or CHj3 group within a R' substituent optionally bears on
each said CH, CH, or CH; group 1, 2 or 3 halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,
(1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoylamino and N-(1-6C)alkyl-
(2-6C)alkanoylamino;
(c) pis 1 or 2, and each R' group, which may be the same or different, is selected from
fluoro, chloro, trifluoromethyl, cyano, hydroxy, amino, carboxy, carbamoyl, ureido, methyl,
ethyl, propyl, vinyl, allyl, ethynyl, 2-propynyl, methoxy, ethoxy, propoxy, 1SOpropoxy,
methylamino, ethylamino, propylamino, dimethylamino, diethylamino, methoxycarbonyl,
ethoxycarbonyl, acetamido, propionamido, N-methylacetamido, N-methylpropionamido,
hydroxymethyl, 1-hydroxyethyl, 1-hydroxy-1-methylethyl, 2-hydroxyethyl, 2-hydroxy-
1-methylethyl, 2-hydroxypropyl, 1,1-dimethyl-2-hydroxyethyl, 2-hydroxy-2-methylpropyl,
aminomethyl, 1-aminoethyl, 1-amino-1-methylethyl, 2-aminoethyl, 2-amino-1-methylethyl,
2-aminopropyl, 2-amino-1,1-dimethylethyl, 2-amino-2-methylpropyl, methylaminomethyl,
]1-methylaminoethyl, 1-methylamino-1-methylethyl, 2-methylaminoethyl, 2—methylémino-
1-methylethyl, 2-methylaminopropyl, 2-methylamino-1,1-dimethylethyl, 2-methylamino-
2-methylpropyl, acetamidomethyl, 1-acetamidoethyl, 1-acetamido-1-methylethyl,
2-acetamidoethyl, 2-acetamido-1-methylethyl, 2-acetamidopropyl, 2-acetamido-
1,1-dimethylethyl and 2-acetamido-2-methylpropyl;
(d) pis 1 or 2, and a first R' group is selected from hydroxy, amino, carboxy, carbamoyl,
methylamino, ethylamino, dimethylamino, diethylamino, methoxycarbonyl, ethoxycarbonyl,
acetamido, propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl,
1-hydroxyethyl, 1-hydroxy-1-methylethyl, aminomethyl, 1-aminoethyl, 1-amino-
1-methylethyl, methylaminomethyl, 1-methylaminoethyl, 1-methylamino-1-methylethyl,
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acetamidomethyl, 1-acetamidoethyl and 1-acetamido-1-methylethyl, and the optional second
R’ eroup is selected from fluoro, chloro, trifluoromethyl, cyano, hydroxy, methyl, ethyl,
propyl, vinyl, allyl, ethynyl, 2-propynyl, methoxy, ethoxy, propoxy and iSopropoxy;
(e) pis 1 or2, and a first R' group is selected from hydroxy, carbamoyl, acetamido,
propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl
and 1-hydroxy-1-methylethyl, and the optional second R group is selected from fluoro, chloro,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
() pis 1 and the R' group is located at the 3- or 4-position on the phenyl group and is
selected from hydroxy, carbamoyl, acetamido, hydroxymethyl, 1-hydroxyethyl and 1-hydroxy-
I-methylethyl;
(g) pis 1 and the R’ group is located at the 3-position on the phenyl group and is selected
from hydroxy and hydroxymethyl;
(h) R” is hydrogen, methyl, ethyl or propyl;
(i) R? is hydrogen or methyl;
(1) R is hydrogen;

(k) q1s 0;

(1) qis 1, 2 or 3 and each R’ group, which may be the same or different, is methyl, ethyl
or propyl;

(m) qis 1 and the R’ group 1s methyl;

(n) ris 0;

(0) ris 1 or 2 and each R* group, which may be the same or ditferent, is selected from

halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (2-6C)alkanoylamino and
N-(1-6C)alkyl-(2-6C)alkanoylamino;

(p) ris 0 orris 1 or 2 and each R* group, which may be the same or different, is selected
from fluoro, chloro, trifluoromethyl, cyano, hydroxy, amino, methyl, methoxy, methylamino
and dimethylamino;

(q) ris 0 orris 1 and the R* group is selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, methoxy, methylamino and dimethylamino;

(r) ris 0 or ris 1 and the R* group is selected from fluoro, chloro and methyl;

(8) the X'-Q' group is located at the 3- or 4-position;

(t) the XI-Q1 group is located at the 3-position;
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(u) the X'-Q' group is located at the 4-position;
(V) X! is selected from N(R*)CO, CON(R™), NR*)CONR "), N(R'*)COC(R"),0,
NR?*)COCR?),N(R'?) and N(R®*YCOCRP),NR'?)CO, wherein R" is hydrogen or
(1-8C)alkyl;
(w)  X!is selected from CO, N(R'*)CO, CON(R"), N(R"*)CONR "), N(R"*)COCR"*),0,
NR®COCR?),NR?) and NR®YCOCRP),N(R"*)CO, wherein R" is hydrogen or
(1-8C)alkyl;
x)  X'is selected from NHCO, NHCONH, NHCOCH,0, NHCOCH,NH and
NHCOCH,;NHCO:;
(V) X! is selected from CO, NHCO, N(Me)CO, CONH, CON(Me), NHCONH,
NHCOCH,O, NHCOCH,NH and NHCOCH,NHCO;
(z) X! is selected from NHCO, NHCONH and NHCOCH,O;
(aa)  X'is selected from NHCO, N(Me)CO, CONH, CON(Me), NHCONH and
NHCOCH,O;
(bb)  X'is NHCO;
(cc) X! is NHCO or N(Me)CO:;
(dd) X'is CONH;
(ee) X! is CONH or CON(Me);
ff)  X'is CO;
(gg) Q' is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl,
or Q' is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CH, CHj; or CHjz group within the Q' group optionally bears on each
said CH, CH, or CHj3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoylamino and
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N-(1-6C)alkyl-(2-6C)alkanoylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of the formula :

_x7-Rl

wherein X is a direct bond or is selected from O and N(R"), wherein R" is hydrogen or
(1-8C)alkyl, and R™ is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or di-[(1-6C)alkyl]amino-(1-6C)alkyl,

and wherein any heterocyclyl group within the Q' group optionally bears 1 or 2 oxo or
thioxo substituents;
(hh)  Q'is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]Jamino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl,
or Q! is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CH, CH; or CHj3 group within the Q' group optionally bears on each
said CH, CH, or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N ,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoylamino and
N-(1-6C)alkyl-(2-6C)alkanoylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q!
group optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, carbamoyl, (1-8C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of
the formula :

_x7T-Rl4

wherein X' is a direct bond or is selected from O and N(R"), wherein R* is hydrogen or

(1-8C)alkyl, and R"is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
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amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or di-[(1-6C)alkyl]Jamino-(1-6C)alkyl, or
from a group of the formula :
-X8-Q°

wherein X® is a direct bond or is selected from O, CO and N(R'"), wherein R is hydrogen or
(1-8C)alkyl, and Q’ is heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the same or different, selected from halogeno, hydroxy, (1-8C)alkyl
and (1-6C)alkoxy,

and wherein any heterocyclyl group within the Q' group optionally bears 1 or 2 oxo or
thioxo substituents;
(i1) Q' is (1-8C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]Jamino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl, or Q' is aryl,
aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, heteroaryl,
heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CH, CH, or CH3 group within the Q' group optionally bears on each
said CH, CH, or CHj3 group 1, 2 or 3 halogeno or (1-8C)alkyl substituents and/or a substituent
selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)alkylamino, di-[(1-6C)alkylJamino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2~6C)a1kanoylamin6 and
N-(1-6C)alkyl-(2-6C)alkanoylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (1-6C)alkoxy,
(1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of the formula :

_x7-Rpl4

wherein X’ is a direct bond and R is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]amino-(1-6C)alkyl;
(ii) Q! is (1-8C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl or
(1-6C)alkylthio-(1-6C)alkyl, or Q' is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl,
(3-8C)cycloalkyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
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heterocyclyl-(1-6C)alkyl,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, hydroxy, amino, (1-8C)alkyl, (1-6C)alkoxy, (1-6C)alkylamino,
di-[(1-6C)alkylJamino, hydroxy-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyljamino-(1-6C)alkyl;
(kk)  Q!is (1-8C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl, or Q' is aryl,
aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CH, CH, or CHs group within the Q' group optionally bears on each
said CH, CH, or CHj; group a substituent selected from hydroxy, amino, cyano, carbamoyl,
(1-6C)alkoxy, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]Jamino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoylamino and N-(1-6C)alkyl-(2-6C)alkanoylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (1-8C)alkyl, (1-6C)alkoxy,
(1-6C)alkylamino, di-[(1-6C)alkyl]lamino, hydroxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl and
heterocyclyl-(1-6C)alkyl;
(11) Q' is methyl, ethyl, propyl, butyl, pentyl, aminomethyl, 2-aminoethyl, 3-aminopropyl,
4-aminobutyl, 5-aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, ethylaminomethyl,
2-ethylaminoethyl, 3-ethylaminopropyl, 4-ethylaminobutyl, 5-ethylaminopentyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl,
5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3-diethylaminopropyl,
4-diethylaminobutyl or 5-diethylaminopentyl, or Q' is phenyl, benzyl, 2-phenylethyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl,
furyl, thienyl, oxazolyl, imidazolyl, thiazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrimidinyl,
furylmethyl, thienylmethyl, oxazolylmethyl, imidazolylmethyl, thiazolylmethyl,
oxadiazolylmethyl, thiadiazolylmethyl, pyridylmethyl, pyrimidinylmethyl, tetrahydrofuranyl,
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tetrahydropyranyl, tetrahydrothiopyranyl, pyrrolinyl, pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl,
homopiperazinyl, 2-azabicyclo[2.2.1]heptyl, indolinyl, isoindolinyl, dihydropyridinyl,
tetrahydrofuranylmethyl, tetrahydropyranylmethyl, tetrahydrothiopyranylmethyl,
pyrrolinylmethyl, pyrrolidinylmethyl, imidazolidinylmethyl, pyrazolidinylmethyl,
morpholinylmethyl, 2-(morpholinyl)ethyl, tetrahydro-1,4-thiazinylmethyl,
2-(tetrahydro-1,4-thiazinyl)ethyl, piperidinylmethyl, 2-(piperidinyl)ethyl,
homopiperidinylmethyl, piperazinylmethyl, 2-(piperazinyl)ethyl, homopiperazinylmethyl or
2-azabicyclo[2.2.1]heptylmethyl,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
fluoro, chloro, trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, ethoxy, methylamino,
dimethylamino, hydroxymethyl, 2-hydroxyethyl, aminomethyl, 2-aminoethyl,
methylaminomethyl, 2-methylaminoethyl, dimethylaminomethyl and 2-dimethylaminoethyl;
(mm) Q'is methyl, ethyl, propyl, isopropyl, butyl, pentyl, allyl, 2-hydroxyethyl,
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-ethoxyethyl, 3-ethoxypropyl,
cyanomethyl, 2-cyanoethyl, 3-cyanopropyl, 1-cyano-1-methylethyl, 4-cyanobutyl,
5-cyanopentyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, 5-aminopentyl,
methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl,
5-methylaminopentyl, ethylaminomethyl, 2-ethylaminoethyl, 3-ethylaminopropyl,
4-ethylaminobutyl, 5-ethylaminopentyl, 1-isopropyl-1-methylaminomethyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl,
5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3-diethylaminopropyl,
4-diethylaminobutyl, 5-diethylaminopentyl, 2-methylsulphonylethyl, 3-methylsulphonylpropyl,
acetamidomethyl or 1-acetamidoethyl, or Q' is phenyl, benzyl, 2-phenylethyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl, furyl, thienyl, oxazolyl, 1soxazolyl,
imidazolyl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, 2-furylethyl, thienylmethyl, 2-thienylethyl,
oxazolylmethyl, 2-oxazolylethyl, isoxazolylmethyl, 2-isoxazolylethyl, imidazolylmethyl,
2-imidazolylethyl, pyrazolylmethyl, 2-pyrazolylethyl, thiazolylmethyl, 2-thiazolylethyl,
triazolylmethyl, 2-triazolylethyl, oxadiazolylmethyl, 2-oxadiazolylethyl, thiadiazolylmethyl,
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2-thiadiazolylethyl, tetrazolylmethyl, 2-tetrazolylethyl, pyridylmethyl, 2-pyridylethyl,
pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl, 2-pyridazinylethyl, pyrimidinylmethyl,
2-pyrimidinylethyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiopyranyl, azetidinyl,
pyrrolinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl,
piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, 2-azabicyclo[2.2.1}heptyl,
indolinyl, isoindolinyl, dihydropyridinyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl,
tetrahydrothiopyranylmethyl, 1,3-dioxolanylmethyl, 1,4-dioxanylmethyl, pyrrolinylmethyl,
pyrrolidinylmethyl, imidazolidinylmethyl, pyrazolidinylmethyl, morpholinylmethyl,
2-(morpholinyl)ethyl, tetrahydro-1,4-thiazinylmethyl, 2-(tetrahydro-1,4-thiazinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,
2-(piperazinyl)ethyl, homopiperazinylmethyl or 2-azabicyclo[2.2.1]heptylmethyl,

and wherein any CH, CH; or CHj3 group within the Q' group optionally bears on each
said CH, CH, or CH3 group a substituent selected from hydroxy, amino, cyano, carbamoyl,
methoxy, ethoxy, methylsulphonyl, methylamino, ethylamino, dimethylamino, diethylamino,
methoxycarbonyl, ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl,
N-isopropylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, acetyl, propionyl,
butyryl, pivaloyl, acetamido, propionamido and N-methylacetamido,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, ethoxy,
methylamino, dimethylamino, hydroxymethyl, 2-hydroxyethyl, methoxymethyl,
2-methoxyethyl, cyanomethyl, 2-cyanoethyl, aminomethyl, 2-aminoethyl, methylaminomethyl,
2-methylaminoethyl, dimethylaminomethyl, 2-dimethylaminoethyl, pyrrolidinylmethyl,
morpholinylmethyl, piperidinylmethyl, homopiperidinylmethyl, piperazinylmethyl and
homopiperazinylmethyl;
(nn) Q' is methyl, ethyl, propyl, butyl, pentyl, aminomethyl, 2-aminoethyl, 3-aminopropyl,
4-aminobutyl, S-aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, dimethylaminomethyl,
2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl or
5-dimethylaminopentyl, or Q" is phenyl, benzyl, 2-phenylethyl, cyclopentyl, cyclohexyl,
cyclopentylmethyl, cyclohexylmethyl, thienyl, imidazolyl, thiazolyl, thiadiazolyl,
thienylmethyl, imidazolylmethyl, thiazolylmethyl, thiadiazolylmethyl, tetrahydrofuranyl,
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tetrahydropyranyl, tetrahydrothiopyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl,
indolinyl, isoindolinyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,
2-(piperazinyl)ethyl, homopiperazinylmethyl or 2-azabicyclo[2.2.1]heptylmethyl,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
sroup optionally bears a substituent selected from fluoro, chloro, trifluoromethyl, hydroxy,
amino, methyl, methoxy, methylamino and dimethylamino and any such aryl,
(3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q' group optionally bears a
further substituent selected from aminomethyl, methylaminomethyl and dimethylaminomethyl;
(00) Q' is methyl, ethyl, propyl, isopropyl, butyl, pentyl, allyl, 2-methoxyethyl,
3-methoxypropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl, 2-cyanoethyl, 3-cyanopropyl,
1-cyano-1-methylethyl, 4-cyanobutyl, 5-cyanopentyl, aminomethyl, 2-aminoethyl,
3-aminopropyl, 4-aminobutyl, 5-aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, ethylaminomethyl,
2-ethylaminoethyl, 3-ethylaminopropyl, 4-ethylaminobutyl, 5-ethylaminopentyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl,
5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3-diethylaminopropyl,
4-diethylaminobutyl, 5-diethylaminopentyl, 2-methylsulphonylethyl or acetamidomethyl, or
Q' is phenyl, benzyl, 2-phenylethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, furyl, thienyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, thienylmethyl,
oxazolylmethyl, isoxazolylmethyl, imidazolylmethyl, 2-imidazolylethyl, pyrazolylmethyl,
thiazolylmethyl, triazolylmethyl, oxadiazolylmethyl, thiadiazolylmethyl, tetrazolylmethyl,
pyridylmethyl, 2-pyridylethyl, pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl,
2-pyridazinylethyl, pyrimidinylmethyl, 2-pyrimidinylethyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, indolinyl,
isoindolinyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 1,3-dioxolanylmethyl,
1,4-dioxanylmethyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,
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2-(piperazinyl)ethyl or homopiperazinylmethyl,

and wherein any CH, CH; or CH3 group within the Q' group optionally bears on each
said CH, CH, or CHj3 group a substituent selected from hydroxy, amino, cyano, carbamoyl,
methoxy, ethoxy, methylsulphonyl, methylamino, dimethylamino, methoxycarbonyl,

5 ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl,

N,N-dimethylcarbamoyl, acetyl, propionyl, pivaloyl, acetamido and N-methylacetamido,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, methoxy, methylamino

10 and dimethylamino and any such aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group
within the Q' group optionally bears a substituent selected from hydroxymethyl,
methoxymethyl, cyanomethyl, aminomethyl, methylaminomethyl, dimethylaminomethyl,
pyrrolidinylmethyl, morpholinylmethyl, piperidinylmethyl and piperazinylmethyl;

(pp) the X'-Q' group is an a-amino carboxamido group;

15 (qq) the X*-Q' group is a naturally-occurring a-amino carboxamido group; and
(1r) the X*-Q' group is selected from glycylamino, sarcosylamino,
(N,N-dimethylglycyl)amino, glycylglycylamino, I.-alanylamino, 2-methylalanylamino,
(N-methylalanyl)amino, (2S)-2-aminobutanoylamino, L-valylamino,
(N-methyl-L-valyl)amino, 2-aminopent-4-ynoylamino, 2-aminopentanoylamino,

20 L-isoleucylamino, L.-leucylamino, 2-methyl-L-leucylamino, (N-methyl-L-leucyl)amino,
serylamino, (O-methyl-L-seryl)amino, (N-methyl-L-seryl)amino,
(O-methyl-L-homoseryl)amino, L-threonylamino, (S-methyl-L-cysteinyl)amino,
(S-methyl-L-homocysteinyl)amino, L-methionylamino, (N-methyl-L-lysyl)amino,
(N-methyl-L-ornithyl)amino, D-asparaginylamino, D-glutaminylamino, L-tyrosylamino,

25 prolylamino and histidylamino.

A particular compound of the invention is a pyrimidine derivative of the Formula I
wherein :-
pis 1 or2,and a first R' group is selected from hydroxy, carbamoyl, acetamido,
propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl

30 and 1-hydroxy-1-methylethyl, and the optional second R' group is selected from fluoro, chloro,

trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
R* is hydrogen or methyl;
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qis Oorqis 1 and the R’ group is methyl;

ris 0 or ris 1 and the R* group is selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, methoxy, methylamino and dimethylamino;

the X'-Q' group is located at the 3-position;

X! is selected from NHCO, NHCONH, NHCOCH,0, NHCOCH,NH and
NHCOCH,;NHCO; and

Q' is methyl, ethyl, propyl, butyl, pentyl, aminomethyl, 2-aminoethyl,
2-amino-2-methylpropyl, 3-aminopropyl, 4-aminobutyl, S-aminopentyl, methylaminomethyl,
2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl
or 5-dimethylaminopentyl, or Q' is phenyl, benzyl, 2-phenylethyl, cyclopentyl, cyclohexyl,
cyclopentylmethyl, cyclohexylmethyl, thienyl, imidazolyl, thiazolyl, thiadiazolyl,
thienylmethyl, imidazolylmethyl, thiazolylmethyl, thiadiazolylmethyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl,
indolionyl, isoindolinyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, piperidinyloxymethyl, homopiperidinylmethyl,
piperazinylmethyl, 2-(piperazinyl)ethyl, homopiperazinylmethyl or
2-azabicyclo[2.2.1]heptylmethyl,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears a substituent selected from fluoro, chloro, trifluoromethyl, hydroxy,
amino, methyl, methoxy, methylamino and dimethylamine and any such aryl,
(3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q' group optionally bears a
further substituent selected from aminomethyl, methylaminomethyl and dimethylaminomethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1or2, and a first R' group is selected from hydroxy, carbamoyl, acetamido,
propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl
and 1-hydroxy-1-methylethyl, and the optional second R' group is selected from fluoro, chloro,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

R* is hydrogen or methyl;
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q1s QO orqis 1 and the R’ group 18 methyl;
ris 0 orris 1 and the R* group is selected from fluoro, chloro and methyl;

the X'-Q! group 1s located at the 3- or 4-position;
X! is selected from CO, NHCO, N(Me)CO, CONH, CON(Me), NHCONH,

5 NHCOCH,0, NHCOCH,NH and NHCOCH,NHCO:; and

10
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Q'is methyl, ethyl, propyl, isopropyl, butyl, pentyl, allyl, 2-methoxyethyl,
3-methoxypropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl, 2-cyanoethyl, 3-cyanopropyl,
1-cyano-1-methylethyl, 4-cyanobutyl, 5-cyanopentyl, aminomethyl, 2-aminoethyl,
3-aminopropyl, 4-aminobutyl, 5-aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, ethylaminomethyl,
2-ethylaminoethyl, 3-ethylaminopropyl, 4-ethylaminobutyl, 5-ethylaminopentyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl,
5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3-diethylaminopropyl,
4-diethylaminobutyl, 5-diethylaminopentyl, 2-methylsulphonylethyl or acetamidomethyl, or
Q' is phenyl, benzyl, 2-phenylethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, furyl, thienyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, thienylmethyl,
oxazolylmethyl, isoxazolylmethyl, imidazolylmethyl, 2-imidazolylethyl, pyrazolylmethyl,
thiazolylmethyl, triazolylmethyl, oxadiazolylmethyl, thiadiazolylmethyl, tetrazolylmethyl,
pyridylmethyl, 2-pyridylethyl, pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl,
2-pyridazinylethyl, pyrimidinylmethyl, 2-pyrimidinylethyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, indolinyl,
isoindolinyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 1,3-dioxolanylmethyl,
1,4-dioxanylmethyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,
2-(piperazinyl)ethyl or homopiperazinylmethyl,

and wherein any CH, CH, or CH3 group within the Q' group optionally bears on each
said CH, CH; or CHj; group a substituent selected from hydroxy, amino, cyano, carbamoyl,
methoxy, ethoxy, methylsulphonyl, methylamino, dimethylamino, methoxycarbonyl,

ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl,
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N,N-dimethylcarbamoyl, acetyl, propionyl, pivaloyl, acetamido and N-methylacetamido,
and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, methoxy, methylamino
and dimethylamino and any such aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group
within the Q' group optionally bears a substituent selected from hydroxymethyl,
methoxymethyl, cyanomethyl, aminomethyl, methylaminomethyl, dimethylaminomethyl,
pyrrolidinylmethyl, morpholinylmethyl, piperidinylmethyl and piperazinylmethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1 or 2, and a first R group is selected from hydroxy, carbamoyl, acetamido,
propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl
and 1-hydroxy-1-methylethyl, and the optional second R' group is selected from fluoro, chloro,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

R* is hydrogen or methyl;

qis 0 or qis 1 and the R’ group is methyl;

ris 0 or ris 1 and the R* group is selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, methoxy, methylamino and dimethylamino; and

the X'-Q" group is located at the 3-position and is selected from glycylamino,
sarcosylamino, (N,N-dimethylglycyl)amino, glycylglycylamino, L-alanylamino,
2-methylalanylamino, (N-methylalanyl)amino, (2S)-2-aminobutanoylamino, L-valylamino,
(N-methyl-L-valyl)amino, 2-aminopent-4-ynoylamino, 2-aminopentanoylamino,
L-isoleucylamino, L-leucylamino, 2-methyl-L-leucylamino, (/N-methyl-L-leucyl)amino,
serylamino, (O-methyl-L-seryl)amino, (N-methyl-L-seryl)amino,
(O-methyl-L-homoseryl)amino, L-threonylamino, (S-methyl-L-cysteinyl)amino,
(S-methyl-L-homocysteinyl)amino, L-methionylamino, (N-methyl-L-lysyl)amino,
(N-methyl-L-ornithyl)amino, D-asparaginylamino, D-glutaminylamino, L-tyrosylamino,
prolylamino and histidylamino;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-
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pis 1 and the R' group is located at the 3- or 4-position and is selected from hydroxy,
carbamoyl, acetamido, hydroxymethyl, 1-hydroxyethyl and 1-hydroxy-1-methylethyl;
| R” is hydrogen;
- qis 0;
5 ris 0;
the X'-Q" group is located at the 3-position;
X! is NHCO; and
Q' is methyl, aminomethyl, 2-aminopropyl, 2-amino-2-methylpropyl, 4-aminobutyl,
5-aminopentyl, methylaminomethyl, dimethylaminomethyl or 5-dimethylaminopentyl, or Q'is .
10 phenyl, benzyl, 2-phenylethyl, cyclopentyl, cyclohexyl, cyclohexylmethyl, thiazol-5-yl,
thien-3-ylmethyl, imidazol-1-ylmethyl, 1,2,4-thiadiazol-3-ylmethyl, tetrahydropyran-4-yl,
tetrahydrothiopyran-4-yl, 3-pyrrolin-2-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, morpholin-2-yl,
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, isoindolin-1-yl,
pyrrolidin-2-ylmethyl, piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl,
15 piperazin-1-ylmethyl or 2-azabicyclo[2.2.1]hept-2-ylmethyl,
and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears a substituent selected from amino, methyl, methylamino and
aminomethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
20 A further particular compound of the invention is a pyrimidine derivative of the
Formula I wherein :-
pis 1 and the R’ group is located at the 3- or 4-position and is selected from hydroxy,
acetamido, hydroxymethyl, 1-hydroxyethyl and 1-hydroxy-1-methylethyl;
R” is hydrogen;
25 qis 0;
ris 0 orris 1 and the R* group is selected from fluoro, chloro and methyl;
the X'-Q' group is located at the 3- or 4-position;
X! is NHCO, N(Me)CO, CONH or CON(Me); and
Q' is methyl, ethyl, propyl, isopropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl,
30 2-cyanoethyl, aminomethyl, 2-aminoethyl, methylaminomethyl, 2-methylaminoethyl,
ethylaminomethyl, 2-ethylaminoethyl, dimethylaminomethyl, 2-dimethylaminoethyl,
4-dimethylaminobutyl, 2-methylsulphonylethyl or acetamidomethyl, or Q' is phenyl, benzyl,
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cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, imidazol-2-yl,
imidazol-4-yl, pyrazol-3-yl, thiazol-5-yl, 1,2,3-triazol-5-yl, tetrazol-5-yl, pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, pyridazin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl,
thien-3-ylmethyl, oxazol-4-ylmethyl, isoxazol-3-ylmethyl, isoxazol-4-ylmethyl,
imidazol-1-ylmethyl, imidazol-2-ylmethyl, 2-imidazol-1-ylethyl, 2-imidazol-2-ylethyl,
2-imidazol-4-ylethyl, pyrazol-1-ylmethyl, pyrazol-3-ylmethyl, 1,2,3-triazol-1-ylmethyl,
1,2,3-triazol-4-ylmethyl, 1,2,4-oxadiazol-3-ylmethyl, 1,2,3-thiadiazol-3-ylmethyl,
tetrazol-1-ylmethyl, tetrazol-5-ylmethyl, pyridin-2-ylmethyl, pyridin-3-ylmethyl,
pyridin-4-ylmethyl, 2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl, 2-pyridin-4-ylethyl,
pyrazin-2-ylmethyl, 2-pyrazin-2-ylethyl, pyridazin-4-ylmethyl, 2-pyridazin-4-ylethyl,
pyrimidin-2-ylmethyl, pyrimidin-4-ylmethyl, 2-pyrimidin-2-ylethyl, 2-pyrimidin-4-ylethyl,
tetrahydrofuran-2-yl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl, azetidin-2-yl,
3-pyrrolin-2-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, morpholino, morpholin-2-yl,
piperidino, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, isoindolin-1-yl,
tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl,
1,4-dioxan-2-ylmethyl, pyrrolidin-2-ylmethyl, piperidin-2-ylmethyl, piperidin-3-ylmethyl,
piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl, piperazin-1-ylmethyl or
2-(piperazin-1-yl)ethyl,
and wherein any CH, CH; or CH3 group within the Q' group optionally bears on each
said CH, CH, or CHj3 group a substituent selected from hydroxy, carbamoyl, methoxycarbonyl,
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl,
N,N-dimethylcarbamoyl, acetyl, propionyl, pivaloyl, acetamido and N-methylacetamido,
and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'

group optionally bears 1 or 2 substituents, which may be the same or different, selected from
fluoro, chloro, hydroxy, amino, carbamoyl, methyl, methylamino, dimethylamino,
hydroxymethyl, methoxymethyl, cyanomethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl and 1-methylpiperidin-4-ylmethyi;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the
Formula I wherein :-

pis 1 and R' is a hydroxy or hydroxymethyl group that is located at the 3-position;
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R” is hydrogen;

qis 0;

ris 0; and

the X'-Q' group is located at the 3-position and is selected from glycylamino,
glycylglycylamino, L-alanylamino, (2S)-2-aminobutanoylamino, L-isoleucylamino,
L-leucylamino, 2-methyl-L-leucylamino and (N-methyl-L-leucyl)amino;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1 and R! is a hydroxy or hydroxymethyl group that is located at the 3-position;

R*” is hydrogen;

q1s 0;

ris O;

the X*-Q' oroup is located at the 3-position;

X' is NHCO:; and

Q' is aminomethyl, 2-aminopropyl, 2-amino-2-methylpropyl, 4-aminobutyl,
5-aminopentyl, 3-aminomethylphenyl, 4-aminomethylphenyl, 2-aminocyclopent-1-yl,
4-aminocyclohex-1-yl, 3-aminocyclohex-1-ylmethyl, 4-aminomethylcyclohex-1-yl,
imidazol-1-ylmethyl, 5-amino-1,2,4-thiadiazol-3-ylmethyl, pyrrolidin-3-yl,
N-methylpyrrolidin-2-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, N-methylpiperidin-4-yl,
pyrrolidin-2-ylmethyl, piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl
or 4-methylpiperazin-1-ylmethyl,
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1 and R! is a hydroxy or hydroxymethyl group that is located at the 3-position;

R? is hydrogen;

q1s 0;

ris 0 or ris 1 and the R* group is selected from fluoro and methyl;

the X'-Q' group is located at the 3- or 4-position;

X! is NHCO or N(Me)CO; and

Q' is aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
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acetamidomethyl, 3-aminomethylphenyl, 4-aminomethylphenyl, 5-methylisoxazol-3-yl,
]1-methylpyrazol-3-yl, 1H-1,2,3-triazol-5-yl, pyridin-4-yl, pyrazin-2-yl, 2-imidazol-1-ylethyl,
2-imidazol-2-ylethyl, 3,5-dimethyl-1H-pyrazol-1-ylmethyl, 1H-tetrazol-5-ylmethyl,
2-pyridin-3-ylethyl, 2-pyridazin-4-ylethyl, azetidin-2-yl, 3-pyrrolin-2-yl,
N-methylpyrrolidin-2-yl, 4-hydroxypyrrolidin-2-yl, piperidin-3-yl, piperidin-4-yl,
N-methylpiperidin-4-yl, piperazin-1-yl, piperidin-3-ylmethyl, piperidin-4-yloxymethyl or
piperazin-1-ylmethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1 and R' is a hydroxy or hydroxymethyl group that is located at the 3-position;

R is hydrogen;

qis0;

ris 0 orris 1 and the R* group is selected from fluoro and methyl;

the X'-Q' group is located at the 3- or 4-position;

X! is CONH or CON(Me); and

Q' is methyl, ethyl, propyl, isopropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl,
1-cyano-1-methylethyl, 2-cyanoethyl, 5S-cyanopentyl, 2-aminoethyl, 2-methylaminoethyl,
2-dimethylaminoethyl, 4-dimethylaminobutyl, 2-methyisulphonylethyl,
3-methoxycarbonylpropyl, carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl,
N-methylcérbamoylmethyl, N-isopropylcarbamoylmethyl, N,N-dimethylcarbamoylmethyl,
pivaloylmethyl, 4-aminomethylphenyl, 4-aminobenzyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, thien-3-ylmethyl, oxazol-4-ylmethyl,
5-methylisoxazol-3-ylmethyl, isoxazol-4-ylmethyl, 1 H-imidazol-1-ylmethyl,
1 H-imidazol-2-ylmethyl, 2-(1 H-imidazol-1-yl)ethyl, 2-(1H-imidazol-2-yl)ethyl,
2-(1H-imidazol-4-yl)ethyl, pyridin-2-ylmethyl, pyridin-3-ylmethyl, pyridin-4-ylmethyl,
2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl, 2-pyridin-4-ylethyl, pyrazin-2-ylmethyl,
5-methylpyrazin-2-ylmethyl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl,
tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl or
1,4-dioxan-2-ylmethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the
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Formula I wherein :-

pis 1 and R’ is a hydroxy or hydroxymethyl group that is located at the 3-position;
R* is hydrogen;

qis 0;

ris 0 or ris 1 and the R* group is selected from fluoro and methy;

the X'-Q' group is located at the 3- or 4-position;

X' is CO; and

Q! is 2-carbamoylpyrrolidin-1-yl, 2-methoxymethylpyrrolidin-1-yl,

4-aminopiperidin-1-yl, 4-aminomethylpiperidin-1-yl, 3-cyanomethylpiperidin-1-yl,

10 3-oxopiperazin-1-yl, 4-(1-methylpiperidin-4-ylmethyl)piperazin-1-yl or

15

20

23

30

5-ox0-1,4-diazepan-1-yl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-

pis 1 and R is a hydroxymethyl group that is located at the 3-position;

R is hydrogen;

qis 0;

ris 0;

the X'-Q" group is located at the 3-position;

X' is NHCO; and

Q' is 3-aminomethylphenyl, 4-aminomethylphenyl, 2-aminocyclopent-1-yl,

4-aminocyclohex-1-yl, 3-aminocyclohex-1-ylmethyl, piperidin-3-yl, piperidin-4-yl,
piperidin-4-ylmethyl or piperidin-4-yloxymethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A particular compound of the invention is, for example, the pyrimidine derivative of
the Formula I that is disclosed within Example 1 that is set out hereinafter.

A particular compound of the invention is, for example, a pyrimidine derivative of the
Formula I selected from :-
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-piperidin-4-ylcarbonylaminophenyl)-
pyrimidine,
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)-

pyrimidine,
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2-(3-hydroxymethylphenyl)-6-morpholino-4-[3-(2-piperazin-1-ylacetamido)phenyl}-
pyrimidine,
2-(3-hydroxymethylphenyl)-6-morpholino-4-[3-(2-piperidin-4-yloxyacetamido)phenyl]-
pyrimidine and
4-[3-(3-aminomethylbenzamido)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A particular compound of the invention is, for example, a pyrimidine derivative of the
Formula I selected from :-
2-(3-hydroxymethylphenyl)-4-[4-methyl-3-(piperidin-4-ylcarbonylamino)phenyl]-
6-morpholinopyrimidine,
4-[6-fluoro-3-(piperidin-3-ylcarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
4-[4-fluoro-3-(piperidin-3-ylcarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-piperazin-1-ylcarbonylaminophenyl)-
pyrimidine,
4-[6-fluoro-3-(piperazin-1-ylcarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
2-(3-hydroxyphenyl)-6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)pyrimidine,
2-(3-hydroxyphenyl)-6-morpholino-4-(6-fluoro-3-piperidin-3-ylcarbonylaminophenyl)-
pyrimidine,
2-(3-hydroxymethylphenyl)-4-[3-(N-methyl-N-piperidin-4-ylcarbonylamino)phenyl]-
6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-4-{3-[2-(4-methylpiperazin-1-yl)acetamido]phenyl } -
6-morpholinopyrimidine,
4-{4-[(25)-2-hydroxycyclohexanecarboxamido]phenyl }-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-4-{4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>