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(54) Title: QUINAZOLINE DERIVATIVES AS ANGIOGENESIS INHIBITORS

(1)

(57) Abstract: The present invention relates to compounds of the Formula (I): wherein: ring C is an &, 9, 10, 12 or 13-membered

& bicyclic or tricyclic moiety which moiety may be saturated or unsaturated, which may be aromatic or non-aromatic, and which

R optionally may contain 1-3 heteroatoms selected independently from O, N and S; is -O- -NH-or -S-;is 0, 1, 2, 3,4 0or 5;is 0, 1, 2

—

=

@ or 3; and R? and R! are as defined herein; and salts thereof; their use in the manufacture of a medicament for use in the production

of an antiangiogenic and/or vascular permeability reducing effect in warm blooded animals; processes for the preparation of such
e\ compounds; pharmaceutical compositions containing a compound of Formula (I) or a pharmaceutically acceptable salt thereof and
methods of treating disease states involving angiogenesis by administering a compound of formula I or a pharmaceutically acceptable
salt thereof. The compounds of Formula (I) inhibit the effects of VEGL, a property of value in the treatment of a number of disease

states including cancer and rheumatoid arthritis.
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QUINAZOLINE DERIVATIVES AS ANGIOGENESIS INHIBITORS

The present invention relates to quinazoline derivatives, processes for their
preparation, pharmaceutical compositions containing them as active ingredient, methods for
the treatment of disease states associated with angiogenesis and/or increased vascular
permeability, to their use as medicaments and to their use in the manufacture of medicaments
for use in the production of antiangiogenic and/or vascular permeability reducing effects in
warm-blooded animals such as humans.

Normal angiogenesis plays an important role in a variety of processes including
embryonic development, wound healing and several components of female reproductive
function. Undesirable or pathological angiogenesis has been associated with disease states
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kapost's
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman,
1995, Nature Medicine 1: 27-31). Alteration of vascular permeability 1s thought to play a role
in both normal and pathological physiological processes (Cullinan-Bove et al, 1993,
Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303-
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular
endothelial growth factor (VEGF). By virtue of the restricted expression of its receptors, the
growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards
endothelial cells. Recent evidence indicates that VEGF 1s an important stimulator of both
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859;
Kolch et al, 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular
permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF
action by sequestration of VEGF with antibody can result in inhibition of tumour growth (Kim
et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of anglogenesis
(e.g. Hayek et al, 1987, Biochem. Biophys. Res. Commun. 147: 876-880) and raised levels of
FGFs have been found in the serum (Fujimoto et al, 1991, Biochem. Biophys. Res. Commun.
180: 386-392) and urine (Nguyen et al, 1993, J. Natl. Cancer. Inst. 85: 241-242) of patients
with cancer.

Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical
signals across‘the plasma membrane of cells. These transmembrane molecules
characteristically consist of an extracellular ligand-binding domain connected through a

segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of
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ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity
which leads to phosphorylation of tyrosine residues on both the receptor and other
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling
cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK
subfamilies, defined by amino acid sequence homology, have been identified. One of these
subfamilies is presently comprised by the fms-like tyrosine kinase receptor, Fli-1, the kinase
insert domain-containing receptor, KDR (also referred to as Flk-1), and another fms-like
tyrosine kinase receptor, Flt-4. Two of these related RTKs, Flt-1 and KDR, have been shown
to bind VEGF with high affinity (De Vries et al, 1992, Science 255: 989-991; Terman et al,
1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to these
receptors expressed in heterologous cells has been associated with changes in the tyrosine
phosphorylation status of cellular proteins and calcium fluxes.

The present invention is based on the discovery of compounds that surprisingly inhibit
the effects of VEGF, a property of value in the treatment of disease states associated with
angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis,
rheumatoid arthritis, Kaposi’s sarcoma, haemangioma, lymphoedema, acute and chronic
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation,
excessive scar formation and adhesions, endometriosis, dysfunctional uterine bleeding and
ocular diseases with retinal vessel proliferation including macular degeneration.

VEGTF is a key stimulus for vasculogenesis and angiogenesis. This cytokine mduces a
vascular sprouting phenotype by inducing endothelial cell proliferation, protease expression
and migration, and subsequent organisation of cells to form a capillary tube (Keck, P.J.,
Hauser, S.D., Krivi, G., Sanzo, K., Warren, T., Feder, J., and Connolly, D.T., Science
(Washington DC), 246: 1309-1312, 1989; Lamoreaux, W.J., Fitzgerald, M.E., Remer, A.,
Hasty, K.A., and Charles, S.T., Microvasc. Res., 55: 29-42, 1998; Pepper, M.S., Montesano,
R., Mandroita, S.J., Orci, L. and Vassalli, J.D., Enzyme Protein, 49: 138-162, 1996.). In
addition, VEGF induces significant vascular permeability (Dvorak, H.F., Detmar, M., Claffey,
K.P., Nagy, J.A., van de Water, L., and Senger, D.R., (Int. Arch. Allergy Immunol., /07: 233-
235, 1995; Bates, D.O., Heald, R.I., Curry, F.E. and Williams, B. J. Physiol. (Lond.), 533:
263-272, 2001), promoting formation of a hyper-permeable, i1mmature vascular network
which is characteristic of pathological angiogenesis.

It has been shown that activation of KDR alone is sufficient to promote all of the

major phenotypic responses to VEGF, including endothehal cell proliferation, migration, and
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survival, and the induction of vascular permeability (Meyer, M., Clauss, M., Lepple-
Wienhues, A., Waltenberger, J., Augustin, H.G., Ziche, M., Lanz, C., Biittner, M., Rziha, H-
J., and Dehio, C., EMBO J., 18: 363-374, 1999; Zeng, H., Sanyal, S. and Mukhopadhyay, D.,
J. Biol. Chem., 276: 32714-32719, 2001; Gille, H., Kowalski, J., L1, B., LeCouter, J., Mofiat,
B, Zioncheck, T.F., Pelletier, N. and Ferrara, N., J. Biol. Chem., 276: 3222-3230, 2001).

International patent application publication number WO 00/47212 describes VEGF
receptor tyrosine kinase inhibitors. Compounds of WO 00/47212 possess activity against
VEGTF receptor tyrosine kinase (RTK) such that they may be used in an amount sufficient to
inhibit VEGF RTK whilst demonstrating no significant activity against EGF RTK. Their
VEGF RTK inhibitory activity is due both to activity against KDR and against Flt-1, but
generally they are more potent against KDR. Generally they have extended plasma
pharmacokinetics. Some VEGF RTK inhibitors have been found to act as potassium channel
blockers and are positive in a hERG assay; such activity may give rise to ECG
(electrocardiogram) changes in vivo. Compounds of WO 00/47212 have predominantly basic
side chains.

Surprisingly we have now found compounds of the present invention to be very potent
KDR inhibitors but to have less activity against Flt-1 than compounds of WO 00/47212, to
have less extended plasma pharmacokinetics than compounds of WO 00/47212 and to be
inactive or only weakly active in a hERG assay. Compounds of the present invention have
predominantly neutral side chains. Compounds of the present invention have a beneticial
toxicological profile compared to compounds of WO 00/47212.

According to one aspect of the present invention there is provided the use of a

compound of the formula I:

D
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wherein:

ring Cis an 8, 9, 10, 12 or 13-membered bicyclic or tricyclic moiety which moiety may be
saturated or unsaturated, which may be aromatic or non-aromatic, and which optionally may
contain 1-3 heteroatoms selected independently from O, N and S;

Z. 1s -O-, -NH- or -S-;

nis0,1,2,3,4o0r35;

misO, 1,2 or 3;

R? represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, Cy_alkyl, C;.
salkoxy, Cy.salkylsulphanyl, -NR’R* (wherein R’ and R”, which may be the same or different,
each represents hydrogen or Cy.salkyl), or R°X'- (wherein X' represents a direct bond, -O-, -
CH,-, -OC(0)-, -C(0)-, -S-, -SO-, -SO;-, -NR°C(0)-, -C(O)NR'-, -SO,;NR"-, -NR’SO,- or -
NR'%- (wherein R®, R”, R®, R” and R'? each independently represents hydrogen, Calkyl or
C1salkoxyCs.salkyl), and R’ is selected from one of the following twenty-two groups:

1) hydrogen, oxiranylC,_salkyl or C;.salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) C1.salkylX*C(O)R'! (wherein X* represents -O- or -NR "~ (in which R"* represents
hydrogen, C;.salkyl or CysalkoxyC,salkyl) and R'' represents C;_salkyl, -NR"R™ or -OR"
(wherein R, R'* and R" which may be the same or different each represents hydrogen, C;.
salkyl or C;alkoxyCs,.3alkyl));

3) C1.salkyIX’R!® (wherein X represents -O-, -S-, -SO-, -SO;-, -OC(0)-, -NR''C(0)-, -
C(O)NR'-, -SO,NR"-, -NR*’SO;- or NR*.- (wherein R"", R'®, R"”, R*® and R*' each
independently represents hydrogen, C;_salkyl or C,3alkoxyC;.zalkyl) and R'® represents
hydrogen, Ci.salkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which C,alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Ci.salkyl, C;shydroxyalkyl, C;.salkoxy, C;.4alkoxyCi_salkyl, C;.
salkylsulphonylC;salkyl, Ci.4alkoxycarbonyl, C;.4saminoalkyl, C;.salkylamino, di(C;.
salkyl)amino, Cy.4alkylaminoC;_4alkyl, di(C;.4alkyl)aminoC;.salkyl, Ci4alkylaminoC,; 4alkoxy,
di(C.4alkyl)aminoCi.salkoxy and a group -(-O-){C;.4alkyl),ringD (wheremn fisOorl, gis 0
or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected

independently from O, S and N, which cyclic group may bear one or more substituents

selected from C;_salkyl));
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4) C;-salkylX*Ci.salkyIX°R* (wherein X" and X° which may be the same or different are each
-0-, -§-, -SO-, -SO;-, -NRZC(0)-, -C(O)NR**-, -SO,NR**-, -NR**SO,- or -NR*'- (wherein
R*, R** R*, R* and R*" each independently represents hydrogen, C;.alkyl or Cy.3alkoxyC;.
salkyl) and R* represents hydrogen, Ci.alkyl or C;.3alkoxyCs.salkyl);

5) R*® (wherein R*® is a 5-6-membered saturated heterocyclic group (linked via carbon or
nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, C;_salkyl, Ci.shydroxyalkyl, C;_4alkoxy, C;.4alkoxyCi4alkyl, C;.
salkylsulphonylC,_salkyl, C;.salkoxycarbonyl, C;.saminoalkyl, C;.salkylamino, di(C;-
salkyl)amino, Ci4alkylaminoC;alkyl, di(C;.salkyl)aminoC;alkyl, Ci.4alkylaminoCi.4alkoxy,
di(C;.salkyl)aminoC;.salkoxy and a group -(-O-){(C;-salkyl)ringD (wherem fisOor 1, gis O
or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents
selected from C;.4alkyl));

6) C1.salkylR*® (whereiﬁ R*® is as defined hereinbefore);

7) Ca.s alkenle28 (wherein R*® is as defined hereinbefore);

8) C,.salkynylR*® (wherein R” ® is as defined hereinbefore);

9) R* (wherein R* represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from oxo, hydroxy, halogeno, amino, C;.salkyl, C;.4alkoxy, Cishydroxyalkyl, C;.
saminoalkyl, C;.4alkylamino, C,.shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
C(O)NR™R’!, -NR**C(O)R’ (wherein R* R’ R and R>, which may be the same or
different, each represents hydrogen, C;.4alkyl or C;.3alkoxyC,_salkyl) and a group -(-O-){C;-
salkyl) ringD (wherein fis O or 1, gis 0 or 1 and ring D is a 5-6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C;_4alkyl));

10) Ci5 alkylR*’ (wherein R* is as defined hereinbefore);

11) CpsalkenylR* (wherein R* is as defined hereinbefore);

12) C,.salkynylR* (wherein R” is as defined hereinbefore);

13) C1.5alkyIX°R? (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR**C(0)-, -C(O)NR>>-, -
SO,NR’°-, -NR*'SO,- or -NR*- (wherein R34, R*°, R’°, R*” and R’ each independently
represents hydrogen, Cisalkyl or C,zalkoxyC;.zalkyl) and R* is as defined hereinb efore);
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14) C2.5:;111<enle7R29 (wherein X’ represents -O-, -S-, -SO-, -SO,-, -NR” 9C(O)-, -C(O)NR4O-,
-SO,NR* -, -NR*80,- or -NR*- (wherein R*”, R¥*. R* R* and R* each independently
represents hydrogen, Ci_zalkyl or C;.zalkoxyC,_salkyl) and R* is as defined hereinbefore);
15) CpsalkynylX®*R?® (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR**C(0)-, -C(O)NR™-,
-SO,NR*-, -NR*'SQ,- or -NR*- (wherein R* R® R* R* and R* each independently
represents hydrogen, C;_salkyl or Cy.3alkoxyC,.salkyl) and R* is as defined hereinbefore);
16) C14alkylX’Cy4alkylR* (wherein X represents -O-, -S-, -SO-, -SO,-, -NR*C(0O)-, -
C(O)NRSO-, -SO,NR’!-, -NR>*SO,- or -NR™- (wherein R® R R’ R** and R’ each
independently represents hydrogen, Cisalkyl or C;.salkoxyCs.salkyl) and R* is as defined
hereinbefore);

17) C14alkylX’Cy4alkylR*® (wherein X° and R*® are as defined hereinbefore);

18) C,.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;salkylamino, N,N-di(C;.salkyl)amino,
aminosulphonyl, N-C;.salkylaminosulphonyl and N,N-di(C;.4alkyl)aminosulphonyl;

19) C,.salkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;.4alkylamino, N,N-di(C,;.salkyl)amino,

aminosulphonyl, N-C;.salkylaminosulphonyl and N,N-di(C;.4alkyl)aminosulphonyl;

20) Cs.salkenylX°C;alkylR*® (wherein X° and R*® are as defined hereinbefore);

21) Cp.salkynylX°C;4alkylR*® (wherein X° and R*® are as defined hereinbefore); and

22) C1.,4::1,1ky]R5‘4(C1.4::ilkyl)q(XQ)I.R5 > (wherein X’ is as defined hereinbefore, q is 0 or 1, ris 0
or 1, and R™ and R™ are each independently selected from hydrogen, C;salkyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which Cj_salkyl group may bear 1 or 2 substituents selected
from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, C;.4cyanoalkyl, C,.salkyl, C;.
shydroxyalkyl, Cisalkoxy, Ci.salkoxyCi.4alkyl, CisalkylsulphonylCi._salkyl, C;.
salkoxycarbonyl, Ci4aminoalkyl, C;_salkylamino, di(C;.4alkyl)amino, C;.salkylaminoC;.
salkyl, di(C.4alkyl)aminoCi4alkyl, Ci.salkylaminoC,_salkoxy, di(C;.salkyl)aminoC;salkoxy
and a group -(-O-)dC.4alkyl),ringD (wherein fis QO or 1, gis 0 or 1 and ring D 1s a 5-6-
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
S and N, which cyélic group may bear one or more substituents selected from Cialkyl), with

the proviso that R>* cannot be hydrogen);
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and additionally wherein any Ci.salkyl, C,.salkenyl or C,_salkynyl group in R°X!- which is
linked to X' may bear one or more substituents selected from hydroxy, halogeno and amino);
R! represents hydrogen, oxo, halogeno, hydroxy, C;.salkoxy, C;.salkyl, C;4alkoxymethyl, C;.
salkanoyl, Cishaloalkyl, cyano, amino, C,.salkenyl, C;.salkynyl, Ci.salkanoyloxy, nitro, C;.
salkanoylamino, C;_4alkoxycarbonyl, C;_salkylsulphanyl, C;_salkylsulphinyl, C;.
salkylsulphonyl, carbamoyl, N-C;.4alkylcarbamoyl, N,N-di1(C;.salkyl)carbamoyl,
aminosulphonyl, N-C;_salkylaminosulphonyl, N,N-di(C,;.salkyl)aminosulphonyl, N-(C;-
salkylsulphonyl)amino, N-(C;.salkylsulphonyl)-N-(C;.salkyl)amino, N,N-di(C;.
salkylsulphonyl)amino, a Cs7alkylene chain joined to two ring C carbon atoms, C;.
salkanoylaminoC;.salkyl, carboxy or a group R>°X! (wherein ) & represents a direct bond, -
O-, -CHy-, -OC(0)-, -C(O)-, -S-, -SO-, -SO,-, -NR’C(0)-, -C(O)NR>*-, -SO,NR"’-, -
NR°SO,- or -NR®'- (wherein R”’, R*®, R”, R and R®' each independently represents
hydrogen, C;.3alkyl or C;.salkoxyCa.salkyl), and R is selected from one of the following
twenty-two groups:

1) hydrogen, oxiranylC;.4alkyl or C;.salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) CrsalkylX''C(O)R®* (wherein X! represents -O- or -NR®- (in which R®® represents
hydrogen, C;.salkyl or C;.zalkoxyC,.zalkyl) and R represents Cj.zalkyl, NR*R® or -OR®
(wherein R®, R® and R°® which may be the same or different each represents hydrogen, C;.
salkyl or Cj.3alkoxyCj.zalkyl));

3) Cl-salkyD(lsz (wherein X represents -O-, -S-, -SO-, -SO,-, -OC(O)-, -NR6SC(O)-, -
C(O)NR®-, -SO,NR"’-, -NR"'SO;- or -NR"*- (wherein R®, R®, R”’, R and R"* each
independently represents hydrogen, C;.zalkyl or Ci.3alkoxyC,.salkyl) and R® represents
hydrogen, C;.salkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which C;alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Ci.salkyl, Cishydroxyalkyl, Ci.4alkoxy, C;4alkoxyC;4alkyl, C;.
salkylsulphonylC;_salkyl, Ci.salkoxycarbonyl, C;.4aminoalkyl, C;.4alkylamino, di(C;.
salkyl)amino, Ci.4alkylaminoC.4alkyl, di(C;.4alkyl)aminoC;.4alkyl, C;.salkylaminoC,;_4alkoxy,
di(Ci.4alkyl)aminoCy.salkoxy and a group -(-O-){C;.4alkyl)ringD (wherem fi1s Oor 1, gis O

or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
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independently from O, S and N, which cyclic group may bear one or more substituents
selected from Ci.4alkyl));

4) Cl_salky])(13 C1_5:;11ky1X14R73 (wherein X! and X' which may be the same or different are
each -O-, -S-, -SO-, -SO,-, -NR"*C(0)-, -C(O)NR"*-, -SO,NR°-, -NR7’SO,- or -NR'*-
(wherein R, R”>, R7, R”” and R’® each independently represents hydrogen, C.salkyl or C.
salkoxyC,.3alkyl) and R” represents hydrogen, C;.salkyl or C;3alkoxyC,.zalkyl);

5) R”” (wherein R” is a 5-6-membered saturated heterocyclic group (linked via carbon or
nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Ci4alkyl, Cishydroxyalkyl, Ci.salkoxy, Ci.salkoxyCi4alkyl, C;.
salkylsulphonylC;_salkyl, Ci.salkoxycarbonyl, Ci.4aminoalkyl, C;4alkylamino, di(C;.
salkyl)amino, Ci.salkylaminoCi.salkyl, di(C;.4alkyl)aminoC,;4alkyl, C;.salkylaminoC;_salkoxy,
di(C;salkyl)aminoCi.salkoxy and a group -(-O-){(Ci.4alkyl),ringD (wheremm fisOor 1, g1s O
or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected

independently from O, S and N, which cyclic group may bear one or more substituents

selected from C;.salkyl));

6) C1salkylR" (wherein R” is as defined hereinbefore);

7) CzsalkenylR " (wherein R"” is as defined hereinbefore);

8) C,.salkynylR"’ (wherein R’ is as defined hereinbefore);

9) R* (wherein R® represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from oxo, hydroxy, halogeno, amino, C;4alkyl, C;4salkoxy, C;shydroxyalkyl, C;-
saminoalkyl, Ci.4alkylamino, C;shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
C(O)NR®'R*, .-NR83C(O)R84 (wherein R¥, R®**, R*® and R®*, which may be the same or
different, each represents hydrogen, C;_4alkyl or C;.salkoxyC,.3alkyl) and a group -(-O-){C;-
salkyl) ringD (wherein fis O or 1, gis 0 or 1 and ring D 1s a 5-6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which

cyclic group may bear one or more substituents selected from C,.4alkyl));

30 10) CisalkylR® (wherein R® is as defined hereinbefore);

11) CasalkenylR®® (wherein R™ is as defined hereinbefore);
12) Cz-.salkynle80 (wherein R* is as defined herembefore);
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13) C1,5a1ky1X15R8° (wherein ) G represents -O-, -S-, -SO-, -SO»-, NR*C(O)-, -C(O)NRSG-, -
SO,NRY-, -NR**S0,- or -NR¥- (wherein R**, R®, R*’, R®* and R¥ each independently
represents hydrogen, C;_zalkyl or C;.salkoxyC,.salkyl) and R®* is as defined hereinbefore);

14) Cz-salkCHYIXwRSO (wherein X1 represents -O-, -S-, -SO-, -SO,-, —NR9°C(O)-, -C(O)NRQI-
, -SO,NR”*-, -NR**S0,- or -NR*- (wherein R” R’ R R and R’ each independently
represents hydrogen, Cy.salkyl or C;salkoxyC,salkyl) and R® is as defined hereinbefore);

15) C,.salkynylX''R® (wherein X" represents -O-, -S-, -SO-, -SO,-, -NR*C(0)-, -C(O)NR%-
. -SO,NR”’-, -NR*®S0,- or -NR”- (wWherein R™, R, R”’, R”® and R” each independently
represents hydrogen, Cisalkyl or C;.3alkoxyC,salkyl) and R is as defined hereinbefore);

16) C14alkylX'3Cy_4alkyIR® (wherein X'® represents -O-, -S-, -SO-, -SO,-, -NR'°C(0)-, -
C(ONR'-, -SO,NR'%%-, -NR'*S0,- or -NR'*- (wherein R'®, R'*!, R'*” R'® and R'%* each
independently represents hydrogen, C;.salkyl or C,.3alkoxyC,.zalkyl) and R® is as defined
hereinbefore);

17) C1-4a1ky1X18C1-4a]kle79 (wherein X and R” are as defined hereinbefore);

18) C,.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;4alkylamino, N,N-di(C;.salkyl)amino,

aminosulphonyl, N-C;_salkylaminosulphonyl and N,N-di(C,.4alkyl)aminosulphonyi;

19) C,.salkynyl which may be unsubstituted or which may be substituted with one or more
eroups selected from hydroxy, fluoro, amino, C;.4alkylamino, N,N-di(C;.salkyl)amino,
aminosulphonyl, N-C;_jalkylaminosulphonyl and N,N-di(C;.salkyl)aminosulphonyl;

20) C,.salkenylX’ 8C 4alkylR” (wherein X'® and R” are as defined hereinbefore);

21) CpsalkynylX'®CysalkylR” (wherein X'® and R” are as defined hereinbefore); and

22) C;4alkylR'?” (C1.4a1kyl)x(X18)},R106 (whereln X% is as defined hereinbefore, x is 0 or 1, y is
Oorl, and R!% and R'%® are each independently selected from hydrogen, C;.zalkyl,
cyclopentyl, cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C;alkyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno and C,.salkoxy and which cyclic group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.scyanoalkyl, C;.
salkyl, Cyshydroxyalkyl, Cisalkoxy, Ci.4alkoxyCi.salkyl, Ci.salkylsulphonylC,_salkyl, C;.
salkoxycarbonyl, C;.4saminoalkyl, C;.salkylamino, di(C;.salkyl)amino, C;.salkylaminoC;.
salkyl, di(C;.salkyl)aminoCi.4alkyl, C;.salkylaminoC,_salkoxy, di(C;.4alkyl)aminoC;_salkoxy
and a group -(-O-){C;.salkyl)ringD (wherein fis O or 1, gis 0 or 1 and ring D is a 5-6-

membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,



10

15

20

235

30

CA 02534811 2006-02-03

WO 2005/014582 PCT/GB2004/003376
10

> and N, which cyclic group may bear one or more substituents selected from Ci.4alkyl) with
the proviso that R'® cannot be hydrogen);

and additionally wherein any C;.salkyl, C,.salkenyl or Cy.salkynyl group in R°°X'°- which is
linked to X'” may bear one or more substituents selected from hydroxy, halogeno and amino);
with the proviso that one or more R' and/or one or more R* are selected from Q'X'- wherein
X' is as defined hereinbefore and Q' is selected from one of the following groups:

1) C;.4alkyl-Q"’-C(0)-C;4alkyl-Q"* wherein Q" is Cjsalkyl, cyclopentyl, cyclohexyl and a 5-
6-membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatomes,
selected independently from O, S and N, which C;.alkyl group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic group may bear either
one substituent selected from methylenedioxy or ethylenedioxy to form a bicyclic ring, or may
bear 1, 2 or 3 substituents selected from C,_salkenyl, C,.salkynyl, Ci_sfluoroalkyl, C;.
salkanoyl, Ci_galkanoylC;.galkyl, aminoC,.galkanoyl, C;.salkylaminoCi_alkanoyl, di(C,;.
salkyl)aminoC,_galkanoyl, C,_¢fluoroalkanoyl, carbamoyl, C;.salkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylCi.galkyl, C;4alkylcarbamoylC;.galkyl, di(C;.4alkyl)carbamoylC;.
salkyl, C;.galkylsulphonyl, C,¢fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, C;.4alkyl, Cishydroxyalkyl, Ci.salkoxy, Ci4alkoxyCi.salkyl, C;.
salkylsulphonylC;_salkyl, C;4alkoxycarbonyl, Ci.4saminoalkyl, C;_salkylamino, di(C;.
salkyl)amino, Ci.salkylaminoCi_salkyl, di(Ci.salkyl)aminoC,4alkyl, C;4alkylaminoC;.salkoxy,
di(C;4alkyl)aminoC,;4alkoxy and a group -(-O-)dC;.4alkyl).ringD (wherein fis O or 1, gis O
or 1 and ring D 1s a 5-6-membered saturated or partially unsaturated heterocyclic group with
1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group may bear
one or more substituents selected from C.4alkyl), and Q'* is a 5-6-membered saturated or
partially unsaturated heterocyclic group containing at least one nitrogen atom and optionally
containing a further nitrogen atom wherein Q'* is linked to C;.galkanoyl through a nitro gen
atom and wherein Q' optionally bears either one substituent selected from methylenedioxy or
ethylenedioxy to form a bicyclic ring, or bears 1, 2 or 3 substituents selected from C,_salkenyl,
C,.salkynyl, C;_¢fluoroalkyl, C;.galkanoyl, Ci.galkanoylC;_salkyl, aminoC;.galkanoyl, C;.
salkylaminoCi_gsalkanoyl, di(Ci-salkyl)aminoC;.¢alkanoyl, C;¢fluoroalkanoyl, carbamoyl, C;.
salkylcarbamoyl, di(C;salkyl)carbamoyl, carbamoylCi.galkyl, C;.4alkylcarbamoylC;_galkyl,
di(Ci-4alkyl)carbamoylCi.salkyl, C;salkylsulphonyl, C;_sfluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, C;.4cyanoalkyl, C;4alkyl, Cishydroxyalkyl, Ci.salkoxy, C.4alkoxyC; . salkyl,
Ci-salkylsulphonylCi_salkyl, C;salkoxycarbonyl, C;4aminoalkyl, C;.salkylamino, di(C;.



10

15

20

25

30

CA 02534811 2006-02-03

WO 2005/014582 PCT/GB2004/003376
11

salkyl)amino, C;.4alkylaminoC,.salkyl, di(C;.salkyl)aminoC; 4alkyl, C;.salkylaminoC,_salkoxy,
di(Ci.4alkyl)aminoC;_salkoxy and a group -(-O-){C;4alkyl),ringD (wherein fisOor 1, g1s 0
or 1 and ring D 1s a 5-6-membered saturated or partially unsaturated heterocyclic group with
1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group may bear
one or more substituents selected from Cj.4alkyl);

2) Q* (wherein Q° is a 5-6-membered saturated or partially unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group
bears either one substituent selected from methylenedioxy or ethylenedioxy to form a bicyclic
ring, or bears at least one substituent selected from C;.salkanoylC;.salkyl and optionally bears
a further 1 or 2 substituents selected from Cj_salkenyl, C,.salkynyl, C,gtluoroalkyl, C;.
salkanoyl, Ci_galkanoylCi.galkyl, aminoC,_alkanoyl, C;.salkylaminoCi_galkanoyl, di(C;.
salkyl)aminoCi_galkanoyl, C,_sfluoroalkanoyl, carbamoyl, C;.salkylcarbamoyl, di(C,;.
salkyl)carbamoyl, carbamoylC,_galkyl, C,.salkylcarbamoylC, galkyl, di(C;.salkyl)carbamoylC;.
salkyl, Ci.galkylsulphonyl, C;.¢fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cy4alkyl, C,.shydroxyalkyl, C;.salkoxy, CisalkoxyCialkyl, C;.
salkylsulphonylC,_4alkyl, Ci.4alkoxycarbonyl, C;.saminoalkyl, C;_salkylamino, di(C;.
salkyl)amino, C;salkylaminoC.4alkyl, di(C;.salkyl)aminoC,_4alkyl, C;.salkylaminoCi.salkoxy,
di(C;.salkyl)aminoC;.salkoxy and a group -(-O-)dC;-salkyl)ringD (wherem fisOor 1, gi1s O
or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic group with
1-2 heteroatoms, selected independently from O, S and N, which cyclic group may bear one or
more substituents selected from Ci_salkyl));

3) CysalkylW'Q? (wherein W' represents -O-, -S-, -SO-, -SO,-, -OC(0)-, -NQ’C(0)-, -
C(O)NQ*-, -SO,NQ’-, -NQ°®SO0,- or —-NQ’- (wherein Q°, Q*, Q°, Q° and Q' each
independently represents hydrogen, C.salkyl, C;.3alkoxyC,.zalkyl, C,.salkenyl, Cs.salkynyl or
C;-shaloalkyl) and Q” is as defined hereinbefore;

4) Ci-5 alkylQ® (wherein Q? is as defined hereinbefore);

5) Ca-s alkenylQ?® (wherein Q” is as defined hereinbefore);

6) Cas alkynylQ” (wherein Q° is as defined hereinbefore);

7) CrsalkylW>C;4alkylQ® (wherein W represents -O-, -S-, -SO-, -SO,-, -NQ°C(O)-, -
C(OINQ’-, -SO,NQ'-, -NQ''SO,- or -NQ"*- (wherein Q°, Q°, Q'°, Q'! and Q'* each
independently represents hydrogen, Ci.;alkyl, C;3alkoxyCs.zalkyl, Cysalkenyl, C,.salkynyl or
C,.shaloalkyl) and Q” is as defined hereinbefore);

8) C,-salkenylW*C4alkylQ* (wherein W* and Q? are as defined hereinbefore);
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9) Cg-saﬂcynylW2C1-4a]l<le2 (wherein W? and Q2 are as defined hereinbefore);

10) C14alkylQ" (C1.L;a.lkyl)j(\)\fz)kQ16 (wherein W” is as defined hereinbefore, j is 0 or 1, k is 0
or 1, and Q" and Q'° are each independently selected from hydrogen, C;alkyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C,.salkyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic group may
bear either one substituent selected from methylenedioxy or ethylenedioxy to form a bicyclic
ring, or may bear 1, 2 or 3 substituents selected from C,.salkenyl, C;.salkynyl, C,¢fluoroalkyl,
Ci.salkanoyl, C;.¢alkanoylCi_galkyl, aminoC;.galkanoyl, C;.salkylaminoC;.salkanoyl, di(C;.
salkyl)aminoCi_galkanoyl, Ci.¢fluoroalkanoyl, carbamoyl, C;.4alkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylC;.¢alkyl, C;.salkylcarbamoylC_galkyl, di(C;.salkyl)carbamoylC;.
salkyl, Cigalkylsulphonyl, C;.¢fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cy.salkyl, Ci.shydroxyalkyl, C;.4alkoxy, C;.4alkoxyCi4alkyl, C;.
salkylsulphonylC;.salkyl, Ci.salkoxycarbonyl, C;.4saminoalkyl, C;.4alkylamino, di(C;.
salkylamino, C;4alkylaminoC,.salkyl, di(C;.salkyl)aminoC;_salkyl, C;.salkylaminoC;_salkoxy,
di(Ci.salkyl)aminoC;_4alkoxy and a group -(-O-)«(Ci-salkyl).ringD (wherein fisOor 1, gis 0
or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic group with
1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group may bear
one or more substituents selected from Cy4alkyl), with the provisos that Q' cannot be
hydrogen and one or both of Q" and Q'® must be a 5-6-membered saturated or partially
unsaturated heterocyclic group as defined hereinbefore which heterocyclic group bears either
one substituent selected from methylenedioxy or ethylenedioxy to form a bicyclic ring, or
bears at least one substituent selected from Ci_galkanoylCi.galkyl and optionally bears 1 or 2
further substituents selected from those defined heréinbefore);

11) C;4alkylQ’C;.4alkanoylQ'®" wherein Q" is as defined hereinbefore and is not hydrogen
and Q' o is a 5-6-membered saturated or partially unsaturated heterocyclic group containing at

least one nitrogen atom and optionally containing a further nitrogen atom wherein Q' is

ton years either one substituent

linked to C,.¢alkanoyl through a nitrogen atom and wherein Q
selected from methylenedioxy or ethylenedioxy to form a bicyclic ring, or bears 1, 2 or 3
substituents selected from C,_salkenyl, C,.salkynyl, Ci.¢fluoroalkyl, C;.¢alkanoyl, C;.
salkanoylC,_galkyl, aminoC;.galkanoyl, C;4alkylaminoC,.galkanoyl, di(C;.salkyl)aminoC;.
calkanoyl, Ci.¢fluoroalkanoyl, carbamoyl, C,.salkylcarbamoyl, di(C;.salkyl)carbamoyl,

carbamoylC,_salkyl, C;.salkylcarbamoylC,_galkyl, di(C;4alkyl)carbamoylC;_salkyl, C;.
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salkylsulphonyl, Cyfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;4cyanoalkyl, C;.
salkyl, Cishydroxyalkyl, C;.salkoxy, Ci.4alkoxyCi.4alkyl, C;_salkylsulphonylCi_salkyl, C;.-
salkoxycarbonyl, C;4aminoalkyl, Ci.salkylamino, di(C;.4alkyl)amino, C;4alkylaminoC;.
salkyl, di(C;.salkyl)aminoC;._salkyl, Cy_salkylaminoCi.4alkoxy, di(C;.4alkyl)aminoC; salkoxy
and a group -(-O-){C;.salkyl).ringD (wherein fisOor 1, gis O or 1 and ring D 1s a 5-6-
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which heterocyclic group may bear one or more substituents
selected from C;_salkyl); with the proviso that one or both of Q" and Q'™ must be a 5-6-
membered saturated or partially unsaturated heterocyclic group as defined hereinbefore which
heterocyclic group bears either one substituent selected from methylenedioxy or ethylenedioxy
to form a bicyclic ring, or bears at least one substituent selected from C,-salkanoylC;_salkyl
and optionally bears 1 or 2 further substituents selected from those defined hereinbefore;
and additionally wherein any C;.salkyl, C,.salkenyl or C,.salkynyl group 1n Q'X'- which is
linked to X’ may bear one or more substituents selected from hydroxy, halogeno and amino);
or a salt thereof, or a prodrug thereof for example an ester or an amide, in the manufacture of a
medicament for use in the production of an antiangiogenic and/or vascular permeability
reducing effect in warm-blooded animals such as humans.

According to one aspect of the present invention there 1s provided the use of a

compound of the formula I:

(D)

wherein:

ring Cis an 8, 9, 10, 12 or 13-membered bicyclic or tricyclic moiety which moiety may be
saturated or unsaturated, which may be aromatic or non-aromatic, and which optionally may
contain 1-3 heteroatoms selected independently from O, N and S;

Z 1s -O-, -NH- or -S-;

nis0,1,2,3,40r5;
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mis 0,1, 2 or 3;

R* represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, C;_salkyl, Ci.
salkoxy, C;aalkylsulphanyl, -NR°R” (wherein R? and R*, which may be the same or different,
each represents hydrogen or C;.salkyl), or R°X'- (wherein X' represents a direct bond, -O-, -
CH,-, -OC(0)-, -C(0)-, -S-, -SO-, -SO,-, -NR°C(0)-, -C(O)NR’-, -SO,NR®-, -NR’SO;- or -
NR'%- (wherein R®, R”, R®, R’ and R'® each independently represents hydrogen, C;.salkyl or
Ci.zalkoxyC,.salkyl), and R’ is selected from one of the following twenty-two groups:

1) hydrogen, oxiranylC;.salkyl or C;_salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) C;-salkyIX*C(O)R! (wherein X? represents -O- or -NR '*- (in which R'* represents
hydrogen, C;.salkyl or C;salkoxyCs.salkyl) and R represents Cjsalkyl, -NR ' R or -OR"
(wherein R, R' and R'® which may be the same or different each represents hydrogen, Cj.
salkyl or C;salkoxyC,.salkyl));

3) C1salkylX°R'® (wherein X° represents -O-, -S-, -SO-, -SO,-, -OC(0)-, -NR''C(0)-, -
C(O)NRIS-, -SO,NR Y-, -NR*°SO,- or -NR*'- (wWherein R, R R R* and R* each
independently represents hydrogen, C;.salkyl or C;.zalkoxyC,.zalkyl) and R'® represents
hydrogen, Ci.zalkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which C,.;alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Ci.4alkyl, C;shydroxyalkyl, C;.salkoxy, Ci4alkoxyCi4alkyl, C;.
salkylsulphonylC;.salkyl, Ci.4alkoxycarbonyl, C;_saminoalkyl, C;.4alkylamino, di(C;.
salkyl)amino, Ci.4alkylaminoCi.4alkyl, di(C;.salkyl)aminoCi4alkyl, C;.salkylaminoCi4alkoxy,
di(C;.4alkyl)aminoC;.salkoxy and a group -(-O-){(C;-salkyl)sringD (wherem fisOor 1, gis 0O
or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents
selected from Ci.salkyl));

4) Cl-5a11<le4C1-5alky1X5 R (wherein X* and X° which may be the same or different are each
-O-, -S~, -SO-, -SO;-, -NR**C(0)-, -C(O)NR**-, -SO,NR*-, -NR**SO,- or -NR*'- (wherein
R*, R* R*, R* and R* each independently represents hydrogen, C;.3alkyl or C;.salkoxyCs.
salkyl) and R** represents hydrogen, C.salkyl or C;salkoxyCy.salkyl);

5) R*® (wherein R* is a 5-6-membered saturated heterocyclic group (linked via carbon or

nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
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group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cq4alkyl, C;.4shydroxyalkyl, C,_salkoxy, C;.4alkoxyC;.salkyl, C;.-
salkylsulphonylC, _4alkyl, C;.4alkoxycarbonyl, C;saminoalkyl, C;.salkylamino, di(C;.
salkyl)amino, C,.4alkylaminoC;_salkyl, di(C;.salkyl)aminoC;.4alkyl, C;_salkylaminoC;.salkoxy,
di(Cj4alkyl)aminoC, salkoxy and a group -(-O-){C;4alkyl)ringD (wherein fis O or 1, g is O
or 1 and ring D 1s a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents
selected from C;_4alkyl));

6) C1-salkylR*® (wherein R*® is as defined hereinbefore);

7) (32.51:111<<-3ny1R28 (wherein R*® is as defined herembefore);

8) Csy.salkynylR*® (wherein R*® is as defined hereinbefore);

9) R* (wherein R* represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from oxo, hydroxy, halogeno, amino, C;_4alkyl, C;.4alkoxy, Cishydroxyalkyl, C;.
saminoalkyl, C,_salkylamino, C;.shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
C(O)NRR’!, -NR**C(O)R> (wherein R, R*!, R** and R™°, which may be the same or
different, each represents hydrogen, C;.4alkyl or C;.3alkoxyC,.salkyl) and a group -(-O-){C;-
salkyl)oringD (wherein fis O or 1, gis O or 1 and ring D is a 5-6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C,.4alkyl));

10) C1salkylR* (wherein R* is as defined hereinbefore);

11) C,.salkenylR* (wherein R* is as defined hereinbefore);

12) C,salkynylR* (wherein R* is as defined hereinbefore);

13) Cl..5a1kle6R29 (wherein X° represents -O-, -S-, -SO-, -SO;-, NR’ 4C(O)-, -C(O)NR3 . -
SO,NR*-, -NR*’S0,- or -NR*- (wherein R**, R*, R’®, R*" and R’® each independently
represents hydrogen, Ci.zalkyl or C;.3alkoxyC;.3alkyl) and R?’ is as defined hereinb efore);
14) C,.salkenylX'R* (wherein X’ represents -O-, -S-, -SO-, -SO;-, -NR*C(0)-, -C(O)NR*-,
-SO,NR*-, .-NR**S0,- or -NR*- (wherein R, R* R R* and R* each independently
represents hydrogen, Calkyl or C;.zalkoxyCs-salkyl) and R is as defined hereinbefore);
15) C,salkynylX°R*’ (wherein X® represents -O-, -S-, -SO-, -SO;-, -NR**C(0)-, -C(O)NR*-,
-SO,NR™-, -NR*'SO,- or -NR*- (wherein R**, R*, R*®, R*” and R* each independently
represents hydrogen, C;.alkyl or Cj.3alkoxyCs.alkyl) and R* is as defined hereinbefore);
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16) Cy.salkylX°Cy4alkylR* (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR*¥C(0)-, -
C(O)NR™-, -SO,NR>!-, -NR*S0,- or -NR*’- (wherein R*, R*, R*!, R** and R> each
independently represents hydrogen, C,.salkyl or CisalkoxyC,.3alkyl) and R* is as defined
hereinbefore);

17) C,.4alkylX’Cy4alkylR*® (wherein X~ and R* are as defined hereinbefore);

18) C,.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;.salkylamino, N,N-di(C;-4alkyl)amino,
aminosulphonyl, N-C;_salkylaminosulphonyl and N,N-di1(C;.salkyl)aminosulphonyl;

19) C,_salkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;.salkylamino, N,N-di(C;.salkyl)amino,
aminosulphonyl, N-C;_jalkylaminosulphonyl and N,N-di(C;.salkyl)aminosulphonyl;

20) Cy.salkenyl X’ C;salkylR* (wherein X° and R” 8 are as defined hereinbefore);

21) Cz..sa.]kynle9C1..4.;:11kle28 (wherein X’ and R?g are as defined hereinbefore); and

22) C14alkylR**(C.4alkyl)o(X”)R™> (wherein X is as defined hereinbefore, qis 0 or 1, ris 0
or 1, and R™ and R™ are each independently selected from hydrogen, C;alkyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which C;.3alkyl group may bear 1 or 2 substituents selected
from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, Ci.4scyanoalkyl, C;4alkyl, C;.
shydroxyalkyl, Ci.4alkoxy, Ci4alkoxyCi.salkyl, Ci.salkylsulphonylC;4alkyl, C;.
salkoxycarbonyl, C;4aminoalkyl, C;.salkylamino, di(C,.salkyl)amino, C;salkylaminoC;.-
salkyl, di(Cysalkyl)aminoCi.4alkyl, C;.salkylaminoC,. salkoxy, di(C;-salkyl)aminoCi_salkoxy
and a group -(-O-){(C;-salkyl);ringD (wherein fis O or 1, gis 0 or 1 and ring D 1s a 5-6-
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
S and N, which cyclic group may bear one or more substituents selected from C;_salkyl), with
the proviso that R>* cannot be hydrogen);

and additionally wherein any C;.salkyl, C,.salkenyl or C;.salkynyl group in R°X'- which is
linked to X' may bear one or more substituents selected from hydroxy, halogeno and amino);
R' represents hydrogen, oxo, halogeno, hydroxy, Cj.salkoxy, Cisalkyl, C4alkoxymethyl, C;.
salkanoyl, Cy.shaloalkyl, cyano, amino, Cy.salkenyl, C,.salkynyl, C,.3alkanoyloxy, nitro, C;.
salkanoylamino, C;_salkoxycarbonyl, C;.salkylsulphanyl, C;.salkylsulphinyl, C;.
salkylsulphonyl, carbamoyl, N-C,.salkylcarbamoyl, N,N-di(C;.salkyl)carbamoyl,
aminosulphonyl, N-C;_salkylaminosulphonyl, N,N-di(C;.salkyl)aminosulphonyl, N-(C;.
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salkylsulphonyl)amino, N-(C;.4alkylsulphonyl)-N-(C;_4alkyl)amino, N,N-di(C;-
salkylsulphonyl)amino, a Cs.7alkylene chain joined to two ring C carbon atoms, C;.-

salkanoylaminoC;salkyl, carboxy or a group R**X' (wherein X'° represents a direct bond, -
O-, -CH,-, -OC(0)-, -C(0)-, -S-, -SO-, -SO,-, -NR*’C(0)-, -C(O)NR*-, -SO,NR”-, -

5 NR®S0,- or -NR®!- (wherein R*’, R, R*, R and R®* each independently represents
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hydrogen, C;.salkyl or C;.salkoxyCasalkyl), and R is selected from one of the following
twenty-two groups:

1) hydrogen, oxiranylCi.salkyl or C;salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro, chloro, bromo and amino;
2) CysalkylX ' C(O)R® (wherein X! represents -O- or “NR®- (in which R® represents
hydrogen, C;.salkyl or C;.3alkoxyC;.salkyl) and R represents C;alkyl, NR**R® or -OR®®
(wherein R®*, R® and R® which may be the same or different each represents hydrogen, C;.
salkyl or C;.3alkoxyCs,.3alkyl));

3) CysalkylX2R% (wherein X' represents -O-, -S-, -SO-, -SO;-, -OC(0)-, -NR**C(0)-, -
C(O)NR®-, -SO,NR’-, -NR"'SO;- or -NR'*- (wherein R%® R® R R and R” each
independently represents hydrogen, Ci.3alkyl or Ci3alkoxyC,.zalkyl) and R®” represents
hydrogen, C;_zalkyl, cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which C;.;alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, Cy_salkyl, Ci.shydroxyalkyl, C;.4alkoxy, Ci.4alkoxyCisalkyl, C;.
salkylsulphonylCi.salkyl, C,.4alkoxycarbonyl, Ci.4aminoalkyl, Cy.4alkylamino, di(C;.
salkyl)amino, Cy.zalkylaminoCi4alkyl, di(C;_salkyl)aminoC;.4alkyl, Cy.salkylaminoCi 4alkoxy,
di(C,4alkyl)aminoC;_salkoxy and a group -(-O-)fC;.salkyl),ringD (wheremn fi1s O or 1, g1s O
or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents
selected from C4alkyl));

4) C1.salkylX °C.salkylX'*R" (wherein X" and X'* which may be the same or different are
each -O-, -S-, -SO-, -SO,-, -NR"*C(0)-, -C(O)NR"’-, -SO,NR"®-, -NR"’SO,- or -NR"%-
(wherein R R, R’® R’" and R”® each independently represents hydrogen, Cysalkyl or C;.
;alkoxyCsy 3alkyl) and R represents hydrogen, C;.salkyl or Cy.salkoxyCs.zalkyl);

5) R (wherein R” is a 5-6-membered saturated heterocyclic group (linked via carbon or

nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
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group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.
scyanoalkyl, C;.qalkyl, C;.shydroxyalkyl, C;.salkoxy, Ci4alkoxyCi.salkyl, C;.
salkylsulphonylC;salkyl, C;4alkoxycarbonyl, C;.4aminoalkyl, C;4alkylamino, di(C,;.
salkyl)amino, C;4alkylaminoCi.salkyl, di(C;.salkyl)aminoCi4alkyl, C;4alkylaminoC;.salkoxy,
di(C;.salkyl)aminoC;.4alkoxy and a group -(-O-)(C;.salkyl),ringD (wherein fis O or 1, g is 0
or 1 and ring D is a 5-6-membered saturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may bear one or more substituents
selected from C,_salkyl));

6) C1-salkylR" (wherein R” is as defined hereinbefore);

7) Ca.salkenylR"? (wherein R” is as defined hereinb efore);

8) Cy.salkynylR"® (wherein R” is as defined hereinb efore);

9) R* (wherein R* represents a pyridone group, a phenyl group or a 5-6-membered aromatic
heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N
and S, which pyridone, phenyl or aromatic heterocyclic group may carry up to 5 substituents
selected from oxo, hydroxy, halogeno, amino, C;.salkyl, C;.salkoxy, Cishydroxyalkyl, C;.
saminoalkyl, C;.salkylamino, C;.shydroxyalkoxy, carboxy, trifluoromethyl, cyano, -
C(O)NR®*'R*, -NR*C(O)R* (wherein R®, R®, R® and R¥, which may be the same or
different, each represents hydrogen, C;.salkyl or Cy.3alkoxyC,alkyl) and a group -(-O-){C;.-
salkyl),ringD (wherein fis O or 1, gis 0 or 1 and ring D is a 5-6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C;_salkyl));

10) C1.salkylR* (wherein R® is as defined hereinbefore);

11) CysalkenylR* (wherein R* is as defined hereinbefore);

12) Cs.salkynylR*® (wherein R® is as defined hereinb efore);

13) C1.salkylX"°R® (wherein X" represents -O-, -S-, -SO-, -SO,-, -NR*C(0)-, -C(O)NR?®-, -
SO,NRY-, -NR*S0,- or -NR¥- (wherein R*, R®, R¥, R® and R* each independently
represents hydrogen, C.zalkyl or C;.salkoxyC, salkyl) and R* is as defined hereinbefore);
14) Cz-salkenlengo (wherein x 1o represents -O-, -S-, -SO-, -SO,-, -NRgOC(O)-, -C(O)NRgl-
, -SO,NR”*-, -NR*’S0,- or -NR**- (wherein R, R”!, R, R* and R** each independently
represents hydrogen, Cy.salkyl or Cy_salkoxyC;.salkyl) and R* is as defined hereinbefore);
15) Cy.salkynylX''R® (wherein X' represents -O-, -S-, -SO-, -SO,-, -NR>C(0)-, -C(O)NR™°-
: -SOgNR97-, -NR*’SO,- or -NR*’- (wherein R’ : R96, R97, R”® and R” each independently
represents hydrogen, Cy.3alkyl or C;.3alkoxyC;.salkyl) and R® is as defined hereinbefore);
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16) Cy4alkylX °Cy4alkylR® (wherein X8 represents -O-, -S-, -SO-, -SO,-, -NR'?°C(0)-, -
C(O)NR'”'-, -SO,NR'%2., .NR'"*SO;- or -NR!*- (wherein R1%, R'%! R1%? R!% and R!™ each
independently represents hydrogen, C;.3alkyl or C;.salkoxyCssalkyl) and R* is as defined
hereinbefore);

17) Cr4alkylX'°C; 4alkylR” (wherein X'® and R’ are as defined hereinbefore);

18) Ca.salkenyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;_4alkylamino, N,N-di(C;.4alkyl)amino,
aminosulphonyl, N-C;.salkylaminosulphonyl and N,N-di(C;_4alkyl)aminosulphonyl;

19) Cysalkynyl which may be unsubstituted or which may be substituted with one or more
groups selected from hydroxy, fluoro, amino, C;4alkylamino, N,N-di(C;.4alkyl)amino,
aminosulphonyl, N-C;.salkylaminosulphonyl and N,N-di(C;.4alkyl)aminosulphonyl;

20) Cy.salkenylX °C;salkylR” (wherein X'® and R” are as defined hereinb efore);

21) Cz_sall(ynlelgcl_4a]1<y]R79 (wherein X'® and R” are as defined hereinb efore); and

22) ClJ;alklems(Cl.z;alkyI)X(Xm)leo6 (wherein X'® is as defined hereinbefore, x is 0 or 1, y 18
0 or 1, and R'* and R are each independently selected from hydrogen, C;salkyl,
cyclopentyl, cyclohexyl and a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C;_jalkyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, cyano, C;.4cyanoalkyl, C;.
salkyl, Cyshydroxyalkyl, Ci.salkoxy, Ci.4alkoxyCi.salkyl, Ci4alkylsulphonylCsalkyl, C;-
salkoxycarbonyl, C;saminoalkyl, C,salkylamino, di(Ci_salkyl)amino, C;4alkylaminoC;.
salkyl, di(Cy.4alkyl)aminoCi4alkyl, C;_4alkylaminoCi.salkoxy, di(C;4alkyl)aminoCi_salkoxy
and a group -(-O-){(C;.4alkyl),ringD (wherein fis 0 or 1, gis 0 or 1 and ring D is a 5-6-
membered saturated heterocyclic group with 1-2 heteroatoms, selected independently from O,
S and N, which cyclic group may bear one or more substituents selected from C;4alkyl) with
the proviso that R'® cannot be hydrogen);

and additionally wherein any Cy.salkyl, C;.salkenyl or C,.salkynyl group in R°X*. which is
linked to X' may bear one or more substituents selected from hydroxy, halogeno and amino);
with the proviso that one or more R' and/or one or more R? are selected from the following
group:

Q'x!-

wherein X' is as defined hereinbefore and Q'is
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C1.4alkyl-Q""-C(0)-C;salkyl-Q"*" wherein Q" is C;.salkyl, cyclopentyl, cyclohexyl and a 5-
6-membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms,
selected independently from O, S and N, which C;.3alkyl group may bear 1 or 2 substituents
selected from oxo, hydroxy, halogeno and C;.salkoxy and which cyclic group may bear 1, 2 or
3 substituents selected from C,_salkenyl, C,_salkynyl, C;.¢fluoroalkyl, Ci.salkanoyl, aminoC;.
salkanoyl, C;4alkylaminoC;_galkanoyl, di(C;.salkyl)aminoC;_galkanoyl, C;.¢fluoroalkanoyl,
carbamoyl, C;.salkylcarbamoyl, di(C;.salkyl)carbamoyl, carbamoylC;_galkyl, C;.
salkylcarbamoylCy galkyl, di(Ci.4alkyl)carbamoylC, galkyl, Ci.salkylsulphonyl, C;.
stluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.4cyanoalkyl, C;4alkyl, C;.
shydroxyalkyl, C;4alkoxy, C;.salkoxyCi.salkyl, Ci.4alkylsulphonylC;.4alkyl, C;.
salkoxycarbonyl, Ci4aminoalkyl, C;.salkylamino, di(C;_4alkyl)amino, C;.salkyla<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>