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2 (4” Abstract: The present invention relates to compowands of the Formula (T): wherein Z is -NH-, -O- or -S-; R - represents bromo

&= or chloro; R 3 represents C .3 alkoxy or hydrogen; R % is selected from one of the following three groups: (i) Q 'X !- wherein X

E Land Q ' are as defined herein; (ii) Q W 3 - wherein Q'®and W 3 are as defined herein; and (i) Q ¥ W * C ;. 5 alkylX ! wherein

& X ', W “and Q *' arc as defined herein; and salts thereof; their use in the manufacture of a medicament for uses in the production

& of an antiangiogenic and/or vascular permeability reduacing effect in warm blooded animals; processes for the pereparation of such
compounds; pharmaceutical compositions containing = compound of formula (1) or a pharmacenutically acceplatole salt thereof and
methods of trealing disease states involving angiogenessis by administering a compound of formula (I) or 2 pharm_ aceutically accept-
able salt thereof. The compounds of formula (1) inhilboit the effects of VEGE a property of value in the treatmeent of a number of
disease states including cancer and rheumatoid arthritis.
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QUITNAZOLINE DERIVATIVES AS INHIBITORS OF VEGF RECEPTTOR TYROSINE KINASES

The present invention relates to quinazoline derivatives, pmrocesses for their
prepzaration, pharmaceutical compositions containing them as activwe ingredient, methods for
the tr-eatment of disease states associated with angiogenesis and/osc increased vascular
permmeability, to their use as medicaments and to their use in the manufacture of medicaments
for wmse in the production of antiangiogenic and/or vascular perme- ability reducing effects in
warrp-blooded animals such as humans.

Normal angiogenesis plays an important role in a variety «of processes including
embwryonic development, wound healing and several components of female reproductive
funcstion. Undesirable or pathological angiogenesis has been asseociated with disease states
incl uding diabetic retinopathy, psoriasis, cancer, rheumatoid arthmritis, atheroma, Kaposi's
sarcsoma and haemangioma (Fan et al, 1995, Trends Pharmacol. *Sci. 16: 57-66; Folkman,

19995, Nature Medicine 1: 27-31). Alteration of vascular permeambility is thought to play a role
in oth normal and pathological physiological processes (Cullin-an-Bove et al, 1993,
Enedocrinology 133: 829-837; Senger et al, 1993, Cancer and ME etastasis Reviews, 12: 303-
3224). Several polypeptides with in vitro endothelial cell growthm promoting activity have been
idesntified including, acidic and basic fibroblast growth factors (CaFGF & bFGF) and vascular
enclothelial growth factor (VEGF). By virtue of the restricted e~xpression of its receptors, the
growth factor activity of VEGF, in contrast to that of the FGFs,. is relatively specific towards
en-dothelial cells. Recent evidence indicates that VEGF is an inmaportant stimulator of both
nosrmal and pathological angiogenesis (Jakeman et al, 1993, En.docrinology, 133: 348-859;
Koolch et al, 1995, Breast Cancer Research and Treatment, 36:1.39-155) and vascular .
pesrmeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017—-20024). Antagonism of VEGF
ac=tion by sequestration of VEGF with antibody can result in in hibition of tumour growth
(Zim et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is apotent stimulator of
argiogenesis (e.g Hayek et al, 1987, Biochem. Biophys. Res. ~Commun. 147: 876-880) and
ranised levels of FGFs have been found in the serum (Fujimoto et al, 1991, Biochem. Biophys.
R_es. Commun. 180: 386-392) and urine (Nguyen et al, 1993, W. Natl. Cancer. Inst. 85: 241-
2.42) of patients with cancer.

Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical
s-ignals across the plasma membrane of cells. These transmenxibrane molecules
characteristically consist of an extracellular ligand-binding dosmain connected through a

scegment in the plasma membrane to an intracellular tyrosine k<inase domain. Binding of
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ligand to the receptor results in stiTnulation of the receptor-associated tyrosine kinase actiwity
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 thesse
subfamilies is presently comprised by the fms-like tyrosine kinase receptor, Flt-1, the kin ase
insert domain-containing receptor, KDR (also referred to as Flk-1), and another fms-like
tyrosine kinase receptor, Flt-4. T"wo of these related RTKs, Flt-1 and KDR, have been skaown
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 thesse
receptors expressed in heterologous cells has been associated with changes in the tyrosime
phosphorylation status of cellulax proteins and calcium fluxes.

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

VEGEF is a key stimulus for vasculogenesis and angiogenesis. This cytokine incluces a
vascular sprouting phenotype by inducing endothelial cell proliferation, protease expmression
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., Reimer, A.,
Hasty, K.A., and Charles, S.T., Microvasc. Res., 55: 29-42, 1998; Pepper, M.S., Mon tesano,
R., Mandroita, S.J., Orci, L. and Vassalli, J.D., Enzyme Protein, 49: 138-162, 19965.). 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 Immmunol.,
107: 233-235, 1995; Bates, D.O., Heald, R.L, Curry, F.E. and Williams, B. J. Physiol.
(Lond.), 533: 263-272, 2001), promoting formation of a hyper-permeable, immature v>ascular
network which is characteristic of pathological angiogenesis.

It has been shown that activation of KDR alone is sufficient to promote all of thme
major phenotypic responses to VEGF, including endothelial cell proliferation, migratiosn, and
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survival, and the induction of vascular permeability (Meyer, M., Clausss, M., Lepple-
Wienhues, A_., Waltenberger, J., Augustin, H.G., Ziche, M., Lanz, C., Biittner, M., Rziha, H-
J., and Dehios, C., EMBO J., 18: 363-374, 1999; Zeng, H., Sanyal, S. &and Mukhopadhyay, D-,
J. Biol. Cherm., 276: 32714-32719, 2001; Gille, H,, Kowalski, I., Li, B., LeCouter, J., Moffat,
B, Zionchecks, T.F., Pelletier, N. and Ferrara, N., J. Biol. Chem., 276: 3222-3230, 2001).
Intermational patent applications publication numbers WO 98/ 13354, WO 01/32651
and WO 01/-77085 describe VEGF receptor tyrosine kinase inhibitors-. International patent
application publication number WO 01/21594 describes 2 broad scop- e of quinazoline
derivatives Ibut with a different activity to those of the present inventi_on; compounds of WO
01/21594 inThibit aurora-2 kinase. Compounds of WO 98/13354 and WO 01/32651 possess
activity agafinst VEGF receptor tyrosine kinase (RTK) and also possess some activity against
epidermal g-rowth factor (BGF) RTK. International patent applicatiom publication number
WO 02/183 72 and European Patent Application No. EP0566226 des<cribe anilinoquinazolines
which inhibeit EGF RTK. International patent applications publication numbers WO 00/55141
and WO 04./006846 also describe inhibitors of EGF RTK. The compounds of WO 98/13354
and WO 01 /32651 are generally more potent against KDR than agaimst Flt-1 and generally
they are mosre potent against VEGF RTK than against EGF RTK. A_ potential problem with
some VEGIF RTK inhibitors is that they have been found to act as potassium channel blockers
and are pos-itive in 2 hERG assay; such activity may give rise to BCG (electrocardiogram)
changes in vivo.
Surgorisingly we have now found compounds of the present imvention to be potent

KDR and/or Fit-1 inhibitors as well as potent inhibitors of EGF RTKK and to be inactive or
only weakl y active in a hERG assay.

\
According to one aspect of the present invention there is pro-vided a compound of the

formula I:

Rl
zZ
R: F
~ "N
]
-
R’ N/l

wherein:
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Zis -NH-, -O- or -S-;

R! represents bromo or chloro;

R? represents C1.3alkoxy or hydrogen;

R? is selected from one of the following three groups:

() Q'x'-

wherein X' represents -O-,-S- or -NR*- wherein R* is hydr-ogen, Ci-3alkyl or Cy.zalkoxyCy-
salkyl and Q' is selected from one of the following ten gro™ups:

1) Q* (wherein Q is a 5-6-membered saturated or partially’ unsaturated heterocyclic group ‘
with 1-2 heteroatoms, selected independently from O, S amd N, which heterocyclic group
bears at least one substituent selected from Cj_salkenyl, C=.salkynyl, Cy¢fluoroalkyl, aminoCs-
salkanoyl, C_salkylaminoC; salkanoyl, di(Cysalkyl)amineCp.alkanoyl, C14alkoxyCi.
salkylaminoCy salkanoyl, C;.sfluoroalkanoyl, carbamoylC=; salkyl, Cj4alkylcarbamoylCr.
salkyl, di(C;4alkyl)carbamoylCi salkyl, Cy.salkylsulphonsyl and C-sfluoroalkylsulphonyl and
which heterocyclic group may optionally bear a further 1 or 2 substituents selected from Ca.
salkenyl, Cy.salkynyl, Cy.¢fluoroalkyl, Ci.calkanoyl, amineoCs.salkanoyl, Ci4alkylaminoC,.
salkanoyl, di(C;4alkyl)aminoC,salkanoyl, C;4alkoxyCi.~alkylaminoC; salkanoyl, Ci.
¢fluoroalkanoyl, carbamoyl, Cy4alkylcarbamoyl, di(C,.4aTkyl)carbamoyl, carbamoylC, ¢alkyl,
C, salkylcarbamoylCalkyl, di(C)4alkyl)carbamoylC.salkyl, Cisalkylsulphonyl, Ci-
sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C 14cyanoalkyl, Cr4alkyl, C:.
shydroxyalky), C;4alkoxy, C;.4alkoxyCialkyl, Ci4alkyl sulphonylC, 4alkyl, Ci.
salkoxycarbonyl, C;4aminoalkyl, Csalkylamino, di(C:-aalkyl)amino, C;alkylaminoC,.
salkyl, di(Cy4alkyl)aminoC;salkyl, Ci4alkylaminoCy.4al koxy, di(C;4alkyl)aminoC;salkoxy
and a group -(-0-)(C1salkyl),ringD (wherein fis Oor 1, gisOor1 andringD is a 5-6-
membered saturated or partially unsaturated heterocyclics group with 1-2 heteroatoms, selected
independently from O, S and N, which cyclic group may~ bear one or more substituents
selected from C;alkyl),

or Q? bears a single substituent selected from methyleneedioxy and ethylenedioxy);

_ with the proviso that if Q' is Q? and X' is -O- then Q% m-ust bear at least one substituent

30

selected from Cj.salkenyl, Cz.salkynyl, Ci4alkoxyCi4all<ylaminoC; salkanoyl, carbamoylC,.
alkyl, CialkylcarbamoylC) salkyl, and di(C,4alkyl)car-bamoylC;salky!l and optionally may
bear a further 1 or 2 substituents as defined hereinbefores;

2) Cy.salkylW' Q? (wherein W' represents -O-, -S-, -8O- , -80,-, ~C(0)-, -OC(0)-, -NQ’C(0)-,
-C(O)NQ*-, -SO,NQ’-, -NQ®SO,- or -NQ'- (wherein Q=, Q*, Q°, Q° and Q' each
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independently= represents hydrogen, Ci.3alkyl, Cy.5alko=xyCs salkyl, Ca.salkenyl, C,.salkynyl or
C,4haloatkyl)® and Q* is as defined hereinbefore;

3) Cy.salkylQ™ (wherein Q? is as defined hereinbefore)s

4) C,.salkenyRQ* (wherein Q” is as defined hereinbefor-e);

5) C,.salkyny~1Q? (wherein Q* is as defined hereinbefomre);

6) C14alkylW7’C, salkylQ? (wherein W represents -O—, -S-, -8O-, -SOz-, -C(0)-, -OC(O)- -
NQEC(O)-, “C(O)NQ-, -SONQ%-, -NQ''SO;- or ~N&Q'2- (wherein Q°, Q*, Q" Q' and Q"
each indepen_dently represents hydrogen, Ci.salkyl, C; _salkoxyCsaalkyl, C,.salkenyl, C;.
salkynyl or C4haloalkyl) and Q? is as defined hereintoefore);

0)) Cz-salkenylwzcmalklez (wherein W2 and Q® are as defined hereinbefore);

8) Cz.salkyn§./1W2C1_1alkle2 (wherein W? and Q® are as defined hereinbefore);

9) C1alkylQ"(Cralkyl);(WHQ' (wherein W” is as= defined hereinbefore, jis O or 1, ki= 0
or 1, and Q"® and Q™ are each independently selectedk from hydrogen, Cy.3alkyl, cyclopen-tyl,
cyclohexyl asnd a 5-6-membered saturated or partially> unsaturated heterocyclic group with 1-2
heteroatoms., selected independently from O, S and NI, which C;salkyl group may bear 1 wor2
substituents selected from oxo, hydroxy, halogeno amd Csalkoxy and which cyclic group
may bear 1, .2 or 3 substituents selected from Cs.salkenyl, C;. salkynyl, Cisfluoroalkyl, C; -
¢alkanoyl, aeminoC;.calkanoyl, Ci4alkylaminoC; calk=anoyl, di(Cy4alkyl)aminoCs salkanoyl,
C14alkoxyC= ) salkylaminoCs.¢alkanoyl, Cy.¢fluoroalkzanoyl, carbamoyl, C4alkylcarbamoyl,
di(C;4alkyl ) carbamoyl, carbamoylC,.salkyl, Calky=lcarbamoylCj.galkyl, di(C,.
salkyl)carba-moylCy.salkyl, C;alkylsulphonyl, Ci.¢fl-uoroalkylsulphonyl, oxo, hydroxy,
halogeno, c=yano, C;4cyanoalkyl, Ci.salkyl, Ci4hydreoxyalkyl, Ci4alkoxy, C;.salkoxyCi.
salkyl, Cr4mlkylsulphonylCy.qalkyl, C; salkoxycarbomyl, Ciqaminoalkyl, Ci4alkylamino,
di(C14alkyl Damino, C;4alkylaminoC; 4alkyl, di(Ci4alkyl)aminoCy4alkyl, Ci4alkylaminoC.
salkoxy, di(«C; qalkyl)aminoC;4alkoxy and a group -&(-0-){C.salkyl)gringD (wherein fis 0or
1, gis 0 or A and ring D is a 5-6-membered saturatec] or partially unsaturated heterocycliec
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
group may Wbear one or more substituents selected from Cialkyl), with the provisos that Q'
cannot be h~ydrogen and one or both of Q" and Q' rust be a 5-6-membered saturated omr
partially un.saturated heterocyclic group as defined hmereinbefore which heterocyclic growmp
bears at leasst one substituent selected from C,.salkerayl, Casalkynyl, C;sfluoroalkyl, C;.
calkanoyl, aaminoC;.salkanoyl, Ci4alkylaminoC; sall<anoyl, di(C+alkyl)aminoC; galkancoyl,
C)4alkoxy(Cy4alkylaminoCs alkanoyl, C.¢fluoroatlanoyl, carbamoyl, Cy4alkylcarbamoyl,
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di(C; salkyl)carbamoyl, carbamylC, salkyl, CialkylcarbamoylCi.salkyl, di(C..
salkyl)carbamoylC,.salkyl, C.samlkylsulphonyl and Cygfluoroalkylsulphonyl and which
heterocyclic group optionally bears 1 or 2 further substituents selected from those defineA
hereinbefore); and
10) Cy42lkylQ"*-C(0)-C,4alkyBQ'*" wherein Q'* is as defined hereinbefore and is not
hydrogen and Q'*" is a 5-6-menbered saturated or partially unsaturated heterocyclic grovap
containing at least one nitrogen atom and optionally containing a further heteroatom seleected
from N and O wherein Q'*" is 1Ginked to C;salkyl via a nitrogen atom or a carbon atom arad
wherein Q'*" optionally bears 1 , 2 or 3 substituents selected from C.salkenyl, Cz.salkyny~1, Ci-
sfluoroalkyl, C;.salkanoyl, amiroCssalkanoyl, C;alkylaminoC; salkanoyl, di(C.-
salkyl)aminoC;.¢alkanoyl, Ci4alkoxyC; salkylaminoC; salkanoyl, C,-sfluoroalkanoyl,
carbamoyl, C)salkylcarbamoyl , di(C;4alkyl)carbamoyl, carbamoylC;.salkyl, Ci.
salkylcarbamoylC).galkyl, di(C<alkyl)carbamoylCi.salkyl, Cisalkylsulphonyl, C;.
¢fluoroalkylsulphonyl, oxo, hyclroxy, halogeno, cyano, Ci4cyanoalkyl, Ci4alkyl, C;-
shydroxyalkyl, Cisalkoxy, Ci-malkoxyCi.salkyl, CisalkylsulphonylC;salkyl, Ci.
salkoxycarbonyl, Cy.4aminoalk-yl, C;4alkylamino, di(C;4alkyl)amino, C;4alkylaminoC;—
salkyl, di(C)4alkyl)aminoCi 4a-1kyl, Ci4alkylaminoC4alkoxy, di(Ci4alkyl)aminoCysalleoxy
and a group -(-0-){C4alkyl) r-ingD (wherein fis Oor 1, gis 0 or 1 and ring D is a 5-6-
membered saturated or partiall-y unsaturated heterocyclic group with 1-2 heteroatoms, selected
independently from O, S and N, which heterocyclic group may bear one or more substitwents
selected from C;4alkyl) '
or Q'" bears a single substitueznt selected from methylenedioxy and ethylenedioxy);
(ii) Q"W’-
wherein W represents -NQ'$C(0)-, -C(O)NQ'’-, -SO,NQ™-, -NQ'’SO,- or -NQ*- (whkherein
Q'%, Q", Q%, Q" and Q% each independently represents Cy.salkenyl, Cy.salkynyl, Ci.
shaloalkyl), and Q' is C,ghaloalkyl, C; salkenyl or Cy.salkynyl; and
(iii) Q*'W*Cy.salkylX! whereira X' is as defined hereinbefore, W* represents -NQ*C(0)-, -
C(OINQ?-, -SO,NQ*-, -NQ*S0;- or -NQ™- (wherein Q”%, Q*, Q*, Q* and Q each_
independently represents hydreogen, Ci.salkyl, C.salkoxyCs.salkyl, Ca.salkenyl, C;_salky=nyl or
Cy4haloalkyl), and Q*' represesnts C_shaloalkyl, Cs.salkenyl or Cy.salkynyl;
or a salt thereof or a prodrug tErereof.

According to one aspecct of the present invention Z is -NH-.

According to one aspecst of the present invention R’ is methoxy.
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According to one aspect of the present inventiora X' is -O-;

According to one aspect of the present inventiora R? is selected from group (i) of the
groupds (i), (if) and (iii) defined hereinbefore.

According to one aspect of the present inventioma R? is selected from group (ii) of the
grougps (i), (i) and (iii) defined hereinbefore.

According to one aspect of the present inventiom R? is selected from group (iii) of the
grou-ps (i), (ii) and (jii) defined hereinbefore.

According to one aspect of the present inventiosn R is selected from:
QX
whe=rein X! is as defined bereinbefore and Q! is selected from one of the following ten groups:
1) @2 (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
beaar's at Jeast one substituent selected from Cy.salkeny, Cz salkynyl, C,¢fluoroalkyl, aminoCa.
salk—anoyl, Ci4alkylaminoCs.salkanoy), di(C;alkyl)arminoC; salkanoyl, C14alkoxyC,.
sallkcylaminoC; alkanoyl, Ci ¢fluoroalkanoyl, carbamoylCh-salkyl, Ci.salkylcarbamoylC,.

. salk=yl, di(C4alkyl)carbamoylC_salkyl, Cisalkylsulplhonyl and C,¢fluoroalkylsulphonyl and

whizch heterocyclic group may optionally bear a furtheer 1 or 2 substituents selected from C,.
sallzenyl, C;.salkynyl, Cy¢fluoroalkyl, Cy.alkanoy), asminoC;.salkanoyl, Ci.salkylaminoCs.
salkzanoyl, di(C; 4alkyl)aminoC,alkanoyl, Cy.salkoxysCy salkylaminoC;.salkanoyl, Cy.
sflmoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(C14alkyl)carbamoyl, carbamoylCi.calkyl,
C1—alkylcarbamoylC alkyl, di(Cy.alkyl)carbamoylC; salkyl, Csalkylsulphonyl, C;.
sfvroroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci.4cyanoalkyl, Ci4alkyl, Ci.
shy=droxyalkyl, C,4alkoxy, Ci4alkoxyCi.alkyl, Ci4alkylsulphonylCyalkyl, C;.
1allkoxycarbonyl, Cysaminoalkyl, Ci4alkylamino, di(CC,4alkyl)amino, C;4alkylaminoC;.
sallyl, di(C4alkyl)aminoCy4alkyl, Cy4alkylaminoC -+ 4alkoxy, di(Ci4alkyl)aminoC;salkoxy
anc a group -(-0-)(Ci4alkyl)eringD (wherein fis 0 owr 1, gis O or 1 and ring D is a 5-6-
mesmbered saturated or partially unsaturated heterocysclic group with 1-2 heteroatoms, selected
incdependently from O, S and N, which cyclic group mmay bear one or more substituents

seL ected from C;4alkyl),

or Q' bears a single substituent selected from methyE enedioxy and ethylenedioxy);

wi_th the proviso that if Q' is Q® and X' is -O- then (@ must bear at least one substituent
selMected from C;_salkenyl, C,.salkynyl, C4alkoxyC; alkylaminoC,-salkanoyl, carbamoylC;.
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salkyl, Cj4alkylcarbamoylC, salkyl, and di(C,-aalkyl)carbamoylC, galkyl and optionaally may
bear a further 1 or 2 substituents as defined ber =einbefore;

2) Cy.salkylW'Q? (wherein W' represents -O-, ~S-, -SO-, -80;-, -C(0)-, -OC(0)-, -NEQ’C(0)-
-C(O)NQ"-, -SO;NQ’-, -NQ*SO;- or -NQ'- (weherein Q’, @, @, Q® and Q each
independently represents hydrogen, Cy.salkyl, &, zalkoxyCs.salkyl, C,-salkenyl, Ca.saalkynyl or
C,«haloalkyl) and Q? is as defined hereinbefor—e;

3) Cy.salkylQ? (wherein Q° is as defined hereirabefore);

4) C,.salkenylQ? (wherein Q? is as defined hereinbefore);

5) Cy.salkynylQ? (wherein Q? is as defined hemreinbefore);

6) Cy4alkkylW2Cy 4alkylQ? (wherein W* repressents -O-, -S-, -SO-, -802-, -C(0)-, -OC(0)- -
NQUC(0)-, -C(OINQ’-, -SO;NQ'’-, -NQ''SO->- or -NQ'?- (wherein Q% Q%, QY Q! land Q®
each independently represents hydrogen, C.3=lkyl, Ci.salkoxyCs.salkyl, Cy.salkeny~1, Ca.
salkynyl or Cy4haloalkyl) and Q? is as definead hereinbefore);

7) Cy.salkenylWC, salkylQ? (wherein W? aned Q? are as defined hereinbefore);

8) C,.salkynylWC) 4alkylQ* (wherein W an_d Q? are as defined hereinbefore);

9) C14alkylQ3(Cy4alkyly;(WKQ'* (wherein W? is as defined hereinbefore, j is 0 or 1, kis 0
or 1, and Q'* and Q' are each independently~ selected from hydrogen, Ciaalkyl, cysclopentyl,
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic grosup with 1-2
heteroatoms, selected independently from O.. S and N, which Cy.3alkyl group may bear1 or2
substituents selected from oxo, hydroxy, haleogeno and C,salkoxy and which cyclaic group
may bear 1, 2 or 3 substituents selected fronm C.salkenyl, Cs.salkynyl, C;.sfluoroadkyl, C;.
¢alkanoyl, aminoC, ¢alkanoyl, CyalkylamirmoC, salkanoyl, di(Ci4alkyl)aminoC;. esalkanoyl,
C142lkoxyC: salkylaminoCy.alkanoyl, Cy.sfluoroalkanoyl, carbamoyl, Cy4alkylcaarbamoyl,
di(C 4alkyl)carbamoyl, carbamoylCi.¢alkyl, C14alkylcarbamoylC, galkyl, di(C;.
salkyl)carbamoylC,.galkyl, Ci.salkylsulphomyl, C,sfluoroalkylsulphonyl, oxo, hyciroxy,

halogeno, cyano, Ci4cyanoalkyl, Ci4alkyl, Cishydroxyalkyl, Ci.4alkoxy, Ci4alk oxyCi.

30

salkyl, Cy4alkylsulphonylC; salkyl, Ci4alkooxycarbonyl, Cq4aminoalkyl, Ci4alky-lamino,
di(C;4alkyl)amino, C;4alkylaminoC 4alkyHl, di(C).4alkyl)aminoC14alkyl, Ci4alk=ylaminoC;.
4alkoxy, di(Cy.salkyl)aminoCsalkoxy and & group -(-O-){Ci4alkyl)gringD (whemrein fis O or
1,gis O or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic
group with 1-2 heteroatoms, selected indepeendently from O, S and N, which hetesrocyclic
group may bear one or more substituents seslected from Ci_salkyl), with the provizsos that Q"
cannot be hydrogen and one or both of Q" and Q“ must be a 5-6-membered satvarated or



a0

as

20

25

30

WO 2005/013998 PCT/GB2004/003393
9

partially unsaturated heterocyclic group as defined hemreinbefore which heterocyclic group
bears at least one substituent selected from C,.salkeny1, Cs.salkynyl, Cisfluoroalkyl, C:-
galkanoyl, aminoC;.salkanoyl, C;4alkylaminoC; salkammoyl, di(C;4alkyl)aminoC; salkanoyl,
C,4alkoxyC alkylaminoC;.calkanoyl, Cy.¢fluoroalka noyl, carbamoyl, C;4alkylcarbamoyl,
di(C; 4alkyl)carbamoyl, carbamoylCycalkyl, C;4alkyRcarbamoylCi salkyl, di(Ci.
salkyl)carbamoylC;.galkyl, Cisalkylsulphonyl and C, _¢fuoroalkylsulphonyl and which
heterocyclic group optionally bears 1 or 2 further sub stituents selected from those defined
hereinbefore); and
10) C14alkylQ">-C(0)-C,4alkylQ'*" wherein Q" is a_s defined hereinbefore and is not
hydrogen and Q'*" is a 5-6-membered saturated or partially unsaturated heterocyclic group
containing at least one nitrogen atom and optionally econtaining a further heteroatom selected
from N and O wherein Q' is linked to C; salkyl via a nitrogen atom and wherein Qi
optionally bears 1, 2 or 3 substituents selected from €T, salkenyl, Ca.salkynyl, C;sfluoroalkyl,
C1-alkanoyl, aminoCs.salkanoyl, Ci4alkylaminoC;.ealkanoyl, di(C;4alkyl)aminoC;.
galkanoyl, C,4alkoxyCi4alkylaminoC; salkanoyl, Cy_sflucroalkanoyl, carbamoyl, C;.
salkylcarbamoyl, di(C.salkyl)carbamoyl, carbamoyl=C,salkyl, Ci4alkylcarbamoylC;salkyl,
di(Cysalkyl)carbamoylC salkyl, Ci.¢alkylsulphonyl, Cisfluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Ci4cyanoalkyl, Cysalkyl, C;shydr-oxyalkyl, Cy4alkoxy, C1.4alkoxyC,.
4alkyl, Cy_salkylsulphonylC;alkyl, Ci4alkoxycarbomyl, C;_saminoalkyl, Cysalkylamino,
di(C;4alkyl)amino, CyalkylaminoC;.salkyl, di(Ciszalkyl)aminoC; salkyl, Ci4alkylaminoC;.
qalkoxy, di(C;4alkyl)aminoC,.salkoxy and a group -«(-0-)(Ci4alkyl),ringD (wherein fisOor
1, gis 0 or 1 and ring D is a 5-6-membered saturatecd 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 froom Cialkyl)
or Q" bears a single substituent selected from methmylenedioxy and ethylenedioxy).
According to one aspect of the present invention R? is selected from:
Q' X
wherein X! is as defined hereinbefore and Q' is sele=cted from one of the following ten groups:
1) Q* (wherein Q? is a 5-6-membered saturated or p=artially unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from €0, S and N, which heterocyclic group
bears at least one substituent selected from C,.salkermyl, C;.salkynyl, aminoC, ¢alkanoyl, C,.
salkylaminoC; salkanoyl, di(C;.4alkyl)aminoCs salkaanoyl, C;4alkoxyCi4alkylaminoC,.
¢alkanoyl, C,sfluoroalkanoyl, carbamoylC;.salkyl, CCi4alkylcarbamoylC, salkyl, di(C;.
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saalkyl)carbamoylC,¢alkyl, Cy¢alkylsulphony?l and C, fluoroalkylsulphonyl and which
heesterocyclic group may optionally bear a further 1 or 2 substituents selected from C,.sallenyl,
C, salkynyl, Cy4fluoroalkyl, Cy.alkanoyl, aminoC; galkanoyl, C4alkylaminoC; salkano~yl,
d=i(C4alkyl)aminoC; galkanoyl, Ci4alkoxyC 14alkylaminoC;salkanoyl, C,.sfluoroatkancoyl,
¢ arbamoyl, C;.4alkylcarbamoyl, di(C;<alkyl)carbamoyl, carbamoylC;.salkyl, C;.
s=alkylcarbamoylC; galkyl, di(Cyalkyl)carbamoylC, salkyl, Ci-salkylsulphonyl, Cr.
& fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci4cyanoalkyl, Cyaalkyl, Cy.
&hydroxyalkyl, Cy4alkoxy, Ci4alkoxyCi4alkyi, CialkylsulphonylCysalkyl, Ci.
aalkoxycarbonyl, Ci4aminoalky!, C;salkylamino, di(C,alkyl)amino, Ci4alkylaminoC-4.
Aalkyl, di(C)4alkyl)aminoCi4alkyl, Ci4alkylaminoCy.salkoxy, di(C4alkyl)aminoCi.4aBkoxy
zand a group -(-0-)(C)salkyl)ringD (wherein fis O or 1, gis O or 1 and ring D is a 5-6—
mynembered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, sselected
Sindependently from O, S and N, which cyclic group may bear one or more substituents
selected from Cy.4alkyl),
or Q? bears a single substituent selected from methylenedioxy and ethylenedioxy);
with the proviso that if Q' is Q and X' is ~O- then Q” must bear at least one substituermt
selected from Cs_salkenyl, Cz.salkynyl, Cy_4alkoxyCjsalkylaminoC; salkanoyl, carbameoylC,.
6alkyl, C1_salkylcarbamoylCy.salkyl, and di(Cialkyl)carbamoylC;¢alkyl and optional®y may
bear a further 1 or 2 substituents as defined hereinbefore;
2) Cy.salkylW'Q? (wherein W* represents —O-, -S-, -SO-, -SOz-, -C(O)-, -OC(O)-, -NQ’C(0)-,
-C(O)NQ*-, -SO,NQ>-, -NQ'SOz- or -NQ”- (wherein Q*, Q*, Q°, Q° and Q’ each
independently represents hydrogen, C;.salkyl, C;.3alkoxyCz3alkyl, C;.salkenyl, Cz salB<ynyl or
C4haloalkyl) and Q is as defined hereinbefore;
3) C,.salkylQ? (wherein Q is as defined hereinbefore);
4) C,.salkenylQ? (wherein Q? is as defined hereinbefore);
5) Cz.salkynylQ® (wherein Q is as defined hereinbefore);
6) C14alkylW?C,4alkylQ? (wherein W? represents -O-, -S-, -SO-, -8O2-, -C(O)-, -OC= (0)- -
NQ!C(O)-, -C(O)NQ’-, -SO;NQ"-, -NQ" *SO;- or -NQ'% (wherein Q%, Q°, Q'°, Q"' zand Q"
each independently represents hydrogen, Ciaalkyl, C,salkoxyC,aalkyl, C;.salkenyl, aC;.
salkynyl or C;.4haloalkyl) and Q is as defined hereinbefore);
7) Ca.salkenylW?Cy.4alkylQ? (wherein W2 and Q? are as defined hereinbefore);
8) Cy.salkynylW2Ci.4atkylQ? (wherein W= and Q? are as defined hereinbefore);
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9) C1.4alkylQ*(C, 4alkyE)(W?) Q'™ (wherein W* is as defined hereinbefore, jis 0 or 1,k 150
or 1, and Q' and Q* are each independently selected from hydrogen, Cy.3alkyl, cyclopen tyl,
cyclohexyl and a 5-6-mesmbered saturated or partially unsaturated heterocyclic group witkn 1-2
heteroatoms, selected in«dependently from O, S and N, which Ci.;alkyl group may bear 1 =012
substituents selected fromm oxo, hydroxy, halogeno and Ci4alkoxy and which cyclic group>
may bear 1, 2 or 3 substituents selected from C,.salkenyl, C,.salkynyl, Cy¢flucroalkyl, C -
salkanoyl, aminoCy salkzanoyl, Ci4alkylaminoC; salkanoyl, di(C)4alkyl)aminoC; galkano-y},
C14alkoxyC)alkylamirmoCssalkanoyl, C;.¢fluoroalkanoyl, carbamoyl, C;4alkylcarbamo=yl,
di(C; 4alkyl)carbamoyl, carbamoylC,.ealkyl, Ci4alkylcarbamoylCi.salkyl, di(C;.
salkyl)carbamoylC.sallcyl, Ci-calkylsulphonyl, Cyfluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Cy4cy-anoalkyl, Ci4alkyl, C;4hydroxyalkyl, Ci4alkoxy, CialkoxyCi-
salkyl, Cjqalkylsulphon yiCy4alkyl, Ci4alkoxycarbonyl, C,4aminoalkyl, Ci4alkylamino,
di(Cy4alkyl)amino, C,g alkylaminoC; salkyl, di(C, 4alkyl)aminoC) 4alkyl, C;salkylaminoC;.
salkoxy, di(C,4alkyl)aminoCisalkoxy and a group -(-O-){(Ci4alkyl)gringD (wherein fis Oor
1, gis 0 or 1 and ring D» is a 5-6-membered saturated or partially unsaturated heterocycliec
group with 1-2 heteroat oms, selected independently from O, S and N, which heterocyclic
group may bear one or mmore substituents selected from Ci4alkyl), with the provisos that Q"
cannot be hydrogen and one or both of Q" and Q** must be a 5-6-membered saturated omr
partially unsaturated he-terocyclic group as defined hereinbefore which heterocyclic gromp
bears at least one substi tuent selected from Cj.salkenyl, C>.salkynyl, C).salkanoyl, amino=-C,.
salkanoyl, C;.4alkylamimoC;salkanoyl, di(C; 4alkyl)aminoC; salkanoyl, CysalkoxyC;.
+alkylaminoC; salkanoy1, Csfluoroalkanoyl, carbamoyl, Cy.4alkylcarbamoyl, di(C;-
salkyl)carbamoyl, carbamoylCy_salkyl, Ci4alkylcarbamoylCi alkyl, di(C..
salkyl)carbamoylC;.salkcyl, Cisalkylsulphonyl and C, sfluoroalkylsulphonyl and which
heterocyclic group optieonally bears 1 or 2 further substituents selected from those defined
hereinbefore); and

10) C14alkylQ"*-C(O)-«C, 4alkylQ'*" wherein Q" is as defined hereinbefore and is not
hydrogen and Q""isa 5-6-membered saturated or partially unsaturated heterocyclic gro -up
containing at Jeast one mitrogen atom and optionally containing a further heteroatom selected
from N and O wherein Q'*" is linked to Cy.salkyl via a nitrogen atom and wherein Q'*"
optionally bears 1, 2 or 3 substituents selected from C, salkenyl, Ca.salkynyl, C; sfluoroamlkyi,
C)alkanoyl, aminoC;.ealkanoyl, C;4alkylaminoC; galkanoyl, di(C;4alkyl)aminoC;.
calkanoyl, Ci.4alkoxyC + salkylaminoC,¢alkanoyl, C;fluoroalkanoyl, carbamoyl, C;.
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salkylcanrbamoyl, di(C,4alkyl)carbamoyl, carbamoylCi calksyl, ChualkylearbamoylCy.calkyl,
di(C14adkyl)carbamoylCy salkyl, Cy_salkyisulphonyl, C,.6flu_oroalkylsulphonyl, oxo, hydroxy,
halogemo, cyano, Cy4cyanoalkyl, Cy4alkyl, Cyshydroxyalksyl, Cy4alkoxy, C4alkoxyCi.
salkyl, € 4alkylsulphonylC;4alkyl, Cyalkoxycarbonyl, Ci—saminoalkyl, Cy4alkylamino,
di(C1+alkyl)amino, C;4alkylaminoC;alkyl, di(C).salkyl)arminoCisalkyl, C4alkylaminoC;.
salkoxsw, di(C;4alkyl)aminoC4alkoxy and a group -(-O-)(CC;4alkyl) ringD (wherein fisOor
1, g is @ or 1 and ring D is a 5-6-membered saturated or pac-tially unsaturated heterocyclic
group wwith 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
group muay bear one or more substituents selected from Cy_4alkyl)
or Q'™ bears a single substituent selected from methyleneclioxy and ethylenedioxy).
Accorcling to one aspect of the present invention R? is sele-cted from:
Q'x!-
where-in X' is as defined hereinbefore and Q' is selected fr-om one of the following nine
groupss:
1) @ (wherein Q*is a 5-6-membered saturated or partiallyy unsaturated heterocyclic group
with 1_-2 heteroatoms, selected independently from O, S amd N, which heterocyclic group
bears at least one substituent selected from Cj.salkenyl, Co . salkynyl, aminoCs salkanoyl, C;.
salkyl aminoC; galkanoyl, di(Cy4alkyl)aminoC;ealkanoyl, Cp-salkoxyCisalkylaminoCs.
salkaroyl, C¢fluoroalkanoyl, carbamoylCsalkyl, Ci4allsylcarbamoylCi.galkyl, di(C,.
salkyR )carbamoylC salkyl, C1.alkylsulphonyl and Ci.¢flu oroalkylsulphonyl and which
heterocyclic group may optionally bear a further 1 or 2 sumbstituents selected from Cz.salkenyl,
Ca-salikynyl, C;¢fluoroalkyl, C;salkanoyl, aminoC;.salkamoyl, Cy4alkylaminoC; salkanoyl,
di(C; —alkyl)aminoCz.galkanoyl, C;4alkoxyC.salkylamineoC;.salkanoyl, C;.¢fluoroalkanoyl,
carbaamoyl, Cysalkylcarbamoyl, di(Ci4alkyl)carbamoyl, carbamoylCi.salkyl, Ci.
salky-TcarbamoylCy.galkyl, di(Cialkyl)carbamoylCy salksyl, Cysalkylsulphonyl, C;.
sflnoxoalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C 14cyanoalkyl, Cy4alkyl, C;.
shydmroxyalkyl, Cy4alkoxy, Ci4alkoxyCi.alkyl, Ci.4alkyt sulphonylC;salkyl, C:.

. salkosxycarbonyl, Ci4aminoalkyl, Cy4alkylamino, di(Ci-aalkyl)amino, C;4alkylaminoC;.

30

4alky1, di(CHaIkyl)aminoCMalkyl, C1.4alkylaminoC14al_koxy, di(CMalkyl)aminoCMalkoxy
and & group -(-0-)(C 4alkyl) ringD (wherein fis O or 1, gis0or 1 andringDis a 5-6-
memmbered saturated or partially unsaturated heterocyclics group with 1-2 heteroatoms, selected

indegpendently from O, S and N, which cyclic group may~ bear one or more substituents
selected from C;4alkyl),



10

15

WO 2005/013998 s PCT/GB2004/003393
or Q? bears a single substituent selected from methy=lenedioxy and ethylenedioxy);
with the proviso that if Q' is Q” and X" is -O- then €Q’ must bear at least one substituent
selected from Cy.salkenyl, Cz.salkynyl, Ci4alkoxyCoy4alkylaminoC; galkanoyl, carbamowI1Cy.
ealkyl, CjaalkylcarbamoylC.¢alkyl, and di(Cy4alkyw)carbamoylCysalkyl and optionally may
bear a further 1 or 2 substituents as defined hereinb-efore;
2) Cy.salkylW'Q® (wherein W' represents -O-, -S-, -8O-,-802-, -C(0)-, -OC(0)-, NQ*C(0)-,
_C(O)NQ™-, -SO;NQ’-, -NQ®SO;- or -NQ'- (wheresin Q@°, Q*, @, Q° and Q" each
independently represents hydrogen, C;.3alkyl, C13alkoxyCs.salkyl, C;.salkenyl, Cz salky7nyl or
C,4haloalkyl) and Q is as defined hereinbefore;
3) Cy.salkylQ? (wherein Q is as defined hereinbefore);
4) C, salkenylQ? (wherein Q? is as defined hereinb-efore);
5) Cy.salkynylQ® (wherein Q” is as defined hereinbeefore);
6) CiaalkylW2C;4alkylQ? (wherein W? represents -O-, -S-, -8O-, -80z-, -C(0)-, -0C(O)- -
NQC(0)-, -C(O)NQ’-, -SO,NQ'?-, -NQ''S0,- or —NQ'*- (wherein Q% Q% Q" Q" and Q"
each independently represents hydrogen, Cy.salkyl , Cy.3alkoxyCz.salkyl, C».salkenyl, C=.
salkynyl or C;¢haloalkyl) and Q7 is as defined herecinbefore);

© 7) Cp.salkenylW2C; salkylQ? (wherein W? and Q* =are as defined hereinbefore);

20
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8) C,.salkyny!W’C;.4alkylQ® (wherein W2 and Q? are as defined hereinbefore); and

9) C4alkylQ™(Cialkyly(W*)Q" (wherein W* iss as defined hereinbefore, jis O or 1, kis 0
or 1, and Q" and Q" are each independently selected from hydrogen, Ci-salkyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated or partizally unsaturated heterocyclic group wwith 1-2
heteroatoms, selected independently from O, S aned N, which C;.;alkyl group may bear- 1or2
substituents selected from oxo, hydroxy, halogencs and C;.salkoxy and which cyclic group
may bear 1, 2 or 3 substituents selected from C,.saalkenyl, C,.salkynyl, C¢fluoroalkyl, C.
salkanoyl, aminoCy.alkanoyl, Cy 4alkylaminoC;.¢=alkanoyl, di(Cy4alkyl)aminoC;.¢alkamoyl,
C14alkoxyC 4alkylaminoC; galkanoyl, Cy.sfluorozalkanoyl, carbamoyl, C\.salkylcarbarmoyl,
di(Cywalkyl)carbamoyl, carbamoylC, ealkyl, CisamlkylcarbamoylCisalkyl, di(Ci.
salkyl)carbamoylC,salkyl, Cysalkylsulphonyl, Cy sfluoroalkylsulphonyl, oxo, hydroxy~,
halogeno, cyano, Cy4cyanoalkyl, Cy4alkyl, Cishwdroxyalkyl, Ci4alkoxy, CisalkoxyCy.
salkyl, CialkylsulphonylCy4alkyl, C)4alkoxycar-bonyl, C;4aminoalkyl, C,salkylamiro,
di(C;4alkyl)amino, Ci4alkylaminoCi.alkyl, di(C 14alkyl)aminoCi-salkyl, Cr4alkylamzinoC;.
salkoxy, di(C)4alkyl)aminoC;4alkoxy and a grou-p -(-O-)(C;4alkyl)gringD (wherein £~ is 0 or
1, gis 0 or 1 and ring D is a 5-6-membered saturaated or partially unsaturated heterocyclic
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group with 1-2 heteroatoms, selected independently from O , S and N, which heterocyclic
group may bear one or more substituents selected from Ci4alkyl), with the provisos that Q"
cannot be hydrogen and one or both of Q* and Q'* must bes a 5-6-membered saturated or
partially unsaturated heterocyclic group as defined hereinbe=fore which heterocyclic group
bears at least one substituent selected from Cysalkenyl, Ca- s yl, C1.salkanoyl, aminoCa.
salkanoyl, C,4alkylaminoCs.salkanoyl, di(C)4alkyl)aminoCC;salkanoyl, Cy4alkoxyC.
salkylaminoC, galkanoyl, C,.sfluoroalkanoyl, carbamoyl, Ci.alkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylCi.salkyl, Ci4alkylcarbamoyl Cy.salkyl, di(C)-
salkyl)carbamoylC galkyl, Cy.salkylsulphonyl and G, sfluoroalkylsulphonyl and which
heterocyclic group optionally bears 1 or 2 further substituents selected from those defined
hereinbefore).

According to one aspect of the present invention R=? s selected from:
Qx!-
wherein X! is as defined hereinbefore and Q' is selected fSrom one of the following eight
groups:
1 Q? (wherein Q? is a 5-6-membered saturated or partiall y unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S aand N, which heterocyclic group
bears at least one substituent selected from C,.salkenyl, Ca.salkynyl, aminoC,.galkanoyl, C;.
qalkylaminoC;¢alkanoyl, di(C;alkyl)aminoC,¢alkanoyl , C14alkoxyC, 4alkylaminoCs.
calkanoyl, C.sfluoroalkanoyl, carbamoylCi salkyl, CialkylcarbamoylC,_ealkyl, di(C,.

- salkyl)carbamoylC)salkyl, Cy.salkylsulphonyl and Cy.¢flvoroalkylsulphonyl and which

25

=0

heterocyclic group may optionally bear a further 1 or 2 swibstituents selected from Cz_salkenyl,
Cz.salkynyl, Cygfluoroalkyl, Cy.¢alkanoyl, aminoC; salkamnoyl, C.4alkylaminoC; ¢alkanoyl,
di(C, salkyl)aminoC, salkanoyl, C1alkoxyC, salkylamiroCs salkanoyl, Cy.sfluoroalkanoyl,
carbamoyl, Ci4alkylcarbamoyl, di(Cy 4alkyl)carbamoyl, carbamoylCy.satkyl, C;.
salkylcarbamoylC salkyl, di(Ci4alkyl)carbamoylCi salk=yl, Cisalkylsulphonyl, C;.
sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ch4cyanoalkyl, Ciaalkyl, Ci.
shydroxyalkyl, C).4alkoxy, Ci4alkoxyCi4alkyl, C,4alky=lsulphonylC, salkyl, C;.
salkoxycarbonyl, C14aminoalkyl, Cy4alkylamino, di(C;—salkyl)amino, C;4alkylaminoC;.
4a1kyl, di(Cy.4alkyl)aminoC.alkyl, CalkylaminoCi4aalkoxy, di(Cialkyl)aminoC, 4alkoxy
and a group -(-0-)¢(Cisalkyl),ringD (wherein fis 0or 1 ,gisOor 1 and ring D is a §-6-
membered saturated or partially unsaturated heterocycli-c group with 1-2 heteroatoms, selected
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imdependently from O, S and N, which cyclic group may bear one or more substituents
sselected from C,4alkyl),
O Q? bears a single substituent selected from methylenedioxy and ethylenedioxy);
swvith the proviso that if Q' is Q® and X* is -O- then Q must bear at least one substituent
selected from C.salkenyl, Ca.salkynyl, C1galkoxyCi alkylaminoC; salkanoyl, carbamoylC; -
asilkyl, CalkylcarbamoylCisalkyl, and di(Cysalkyl)carbamoylCy.salkyl and optionally ma-y
“bear a further 1 or 2 substituents as defined hereinbefore;
2) C,.salkylW'Q? (wherein W' represents -O-, -S-, -SO-, -80z-, -C(0)-, -OC(0}-, NQC(O)-,
C(O)NQ™, -S0:NQ"-, -NQ*SO;- or -NQ- (wherein Q’, Q*, @°, Q° and Q' each
independently represents hydrogen, Ci.;alkyl, C1.3alkoxyCa.3alkyl, C;salkenyl, Co.s yL or
C;.shaloalkyl) and Q° is as defined hereinbefore;
3) C,.salkylQ® (wherein Q’ is as defined hereinbefore);
4) C,.salkenylQ? (wherein Q? is as defined hereinbefore);
5) Cy.salkynylQ? (wherein Q? is as defined hereinbefore);
6) C14alkyIW2Cy 4alkylQ® (wherein W represents -O-, -§-, -80-, -80;-, -C(0)-, -OC(0)- -
NQ'C(0)-, -C(O)NQ-, -SO;NQ"-, -NQ" 'SO;- or -NQ'- (wherein Q% Q% Q" Q' and Q"
each independently represents hydrogen, Ci.3alkyl, C.3alkoxyCaaalkyl, Cp.salkeny), Cs-
salkynyl or C;4haloalkyl) and Q? is as defined hereinbefore);
7 Cz.s'alkenyl\?\lzcl4alky1Q2 (wherein W2 and Q? are as defined hereinbefore); and
8) Cs.salkynylW2Cy 4alkylQ? (wherein W and Q” are as defined hereinbefore).
According to one aspect of the present invention there is provided a compound of
the formula I as defined hereinbefore
wherein Z, R! and R? are as defined hereinbefore and
R%is Q'X'-
wherein X' represents -O-,-S- or -NR*- wherein R* is hydrogen, Ci-3alkyl or CysalkoxyC.
salkyl and Q' is selected from one of the following ten groups:
1) Q* (wherein Q? is a 5-6-membered saturated or partially unsaturated heterocyclic grouzp
with 1-2 heteroatoms, selected independeently from O, S and N, which heterocyclic groupw
bears at least one substituent selected from aminoC;.¢alkanoyl, Cy4alkylaminoCs salkancowyl,
di(Cy4alkyl)aminoCs salkanoyl, C1.4alkoxyC;salkylaminoC; ¢alkanoyl, carbamoylC.alkyl,
CalkylcarbamoylCi.salkyl and di(Cy4alkyl)carbamoylC,salkyl and which heterocyclic
group may optionally bear a further 1 or 2 substituents selected from Ca.salkenyl, C,salk—ynyl,
C,¢fluoroalkyl, C,.salkanoyl, aminoCs_galkanoyl, C)4alkylaminoC;.salkanoyl, di(C;.
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salkyl)aminoC; salkanoyl, CMalkozcyCMalkylaminoC%a]kanoyl, C,sfluoroalkanoyl,
carbamoyl, C;4alkylcarbamoyl, diCC salkyl)carbamoyl, carbamoylCi-calkyl, Ci.
salkylcarbamoylCsalkyl, di(C,4alkyl)carbamoylCy salkyl, C.¢alkylsuiphonyl, Ci.
sfluoroalkylsulphonyl, oxo, hydrox<y, halogeno, cyano, C,4cyanoalkyl, Cysalkyl, Ci.
shydroxyalkyl, C;_salkoxy, Ci4alk-oxyCi4alkyl, C4alkylsulphonylC,.salkyl, Ci.
salkoxycarbonyl, C; 4aminoalkyl, «C 4alkylamino, di(C;4alkyl)amino, C;4alkylaminoC;.
salkyl, di(C;4alkyl)aminoC)4alkyT, C4alkylaminoC, salkoxy, di(Cj4alkyl)aminoCy 4alkoxy”
and a group -(-0-)(Ci4alkyl)gringgD (wherein fis 0 or 1, g is 0 or 1 and ring D is a 5-6-
membered saturated or partially umnsaturated heterocyclic group with 1-2 heteroatoms, selectsed
independently from O, S and N, wwhich cyclic group may bear one or more substituents

selected from Ci4alkyl),

or Q’ bears a single substituent seslected from methylenedioxy and ethylenedioxy);

with the proviso that if Q' is Q? amd X' is -O- then Q” must bear at least one substituent
selected from C;4alkoxyCi4alkylaminoCsealkanoyl, carbamoylC,.salkyl, Ci.
salkylcarbamoylCi.galkyl, and di€C;4alkyl)carbamoylC,salkyl and optionally may bear a
further 1 or 2 substituents as defined hereinbefore;

2) C,.salkylW'Q? (wherein W' represents -O-, -S-, -8O-, -80;-, -C(0)-, -OC(0)-, NQ*C(O),

-C(O)NQ'-, -SO;NQ’-, -NQ®SO=- or -NQ'- (wherein Q*, Q" Q°, Q® and Q” each

independently represents hydrog-en, C;.3alkyl, CialkoxyCa.salkyl, Ca.salkenyl, C.salkynyl  or
C, shaloalkyl) and Q is as defineed hereinbefore;

3) C1.salkylQ? (wherein Q%isas defined hereinbefore);

4) Cy.salkenylQ? (wherein Q’is as defined hereinbefore);

5) Cy.salkynylQ® (wherein Q? is as defined hereinbefore);

6) C14alkylWC, salkylQ® (whearein W* represents -O-, -S-, -SO-, -802-, -C(0)-, -OC(0)- —
NQYC(O)-, -C(O)NQ’-, -SO,NQ'™-, -NQ"'SO;- or -NQ'*- (wherein Q%, Q*, Q"°, Q"' and @"
each independently represents b ydrogen, Cy.3alkyl, C;.3alkoxyCs.salkyl, Cy.salkenyl, C,.

5 yl or Cy4haloalkyl) and Q7 is as defined hereinbefore);

7) Ca.salkenylW2Cy4alkylQ? (w~herein W and Q” are as defined hereinbefore);

8) Cz.salkynylWC.4alkylQ? (wsherein W* and Q” are as defined hereinbefore);

9) Ci4alkylQ"*(Crallcyl)(W?)Q' (wherein W is as defined hereinbefore, j is O or 1,k iss 0
or 1, and Q' and Q" are each i-ndependently a 5-6-membered saturated or partially
unsaturated heterocyclic group ~with 1-2 heteroatoms, selected independently from O, S arad
N, which heterocyclic group maay bear 1, 2 or 3 substituents selected from C,_salkenyl, C,_
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salkyny=], Ci sfluoroalkyl, Cy.¢alkanoyl, aminoC, salkano yl, CysalkylaminoCs caikanoyl, di(C1-
salkyl)aminoC, ¢alkanoyl, Cy4alkoxyCi4alkylaminoC;.salkanoyl, C,.¢flucroalkanoyl,
carbammmoyl, Cy_salkylcarbamoyl, di(Cyalkyl)carbamoyl, carbamoylCi.¢alkyl, Ci.
salkylc arbamoylCgalkyl, di(Ci4alkyl)carbamoylCisall<yl, C.¢alkylsulphonyl, C;.
sfluoromalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci4cyanoalkyl, Cialkyl, Ci-
shydromxyalkyl, C)4alkoxy, Cy4alkoxyCisalkyl, Ciualks/lsulpbonylCi4alkyl, Cy.
salkox~ycarbonyl, C;4aminoalkyl, Cysalkylamino, di(Cy walkyl)amino, C14alkylaminoC;.
salkyl, di(Ci4alkyl)aminoCialkyl, Ci4alkylaminoC4alkoxy, di(C;4alkyl)aminoCi4alkoxy
and a geroup -(-O-){Cualkyl)gringD (wherein fisOor X, g isOor 1 and ring D is a 5-6-
memb ered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected
indepesndently from O, § and N, which heterocyclic group may bear one or more substituents
selectesd from C,alkyl), with the proviso that one or both of Q' and Q'* bears at least one
substi-tuent selected from aminoC,.galkanoyl, C; 4alkylaminoC; salkanoyl, di(Ci-
salkylD)aminoC;salkanoyl, Ci4alkoxyC;.4alkylaminoCz.salkanoyl, carbamoylC;alkyl, Ci-
salkyl carbamoylCalkyl and di(C1-salkyl)carbamoylCy salkyl, and which heterocyclic group
optiorally bears 1 or 2 further substituents selected fro-m those defined hereinbefore); and
10) C 1.4alkylQ">-C(0)-C.4alkylQ"*" wherein Q' is as defined hereinbefore and Q" is a 5-6-
membbered saturated or partially unsaturated heterocyc lic group containing at least one
nitrogzen atom and optionally containing a further hetewroatom selected from N and O wherein

Q'*" & slinked to C).salky! via a nitrogen atom or a carbon atom and wherein Q'*" optionally

bears 1, 2 or 3 substituents selected from C;.salkenyl, ;. salkynyl, Cy_sfluoroalkyl, C;.

calkamoyl, aminoC;.¢atkanoyl, Cy4alkylaminoC; salkamoyl, di(C; 4alkyl)aminoC; salkanoyl,
C;4adkoxyC) 4alkylaminoC;,.¢alkanoyl, C;sfluoroalkamioyl, carbamoyl, Cyalkylcarbamoyl,
di(Cy_-salkyl)carbamoyl, carbamoyliCy.salkyl, Cr4alkylcarbamoylCy.salkyl, di(Ci-
salky~T)carbamoylCy.salkyl, Cy¢alkylsulphonyl, C1.¢flu oroalkylsulphonyl, oxo, hydroxy,
halogzeno, cyano, C4cyanoalkyl, Ci.qalkyl, Cishydroxyalkyl, Ci4alkoxy, C.4alkoxyCi.-

qalky=1, Cy4alkylsulphonylCy qalkyl, Cy4alkoxycarbonyl, C;4aminoalkyl, C;salkylamino,
di(Cx alkyl)amino, Cy4alkylaminoCalkyl, di(Ci4alkyl)aminoC;4alkyl, CisalkylamineC;.

30

qalkoaxy, di(Cy«alkyl)aminoC4alkoxy and a group -(—O-)(C;4alkyl)gringD (wherein fis 0 or
1, g ®s0or 1 and ring D is a 5-6-membered saturated <or partially unsaturated heterocyclic
group with 1-2 heteroatoms, selected independently firom O, S and N, which heterocyclic
group may bear one or more substituents selected frorn C,alkyl)

or Q * bears a single substituent selected from methy~lenedioxy and ethylenedioxy);
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or a salt thereof or a prodrug thereof.
According to another aspect of thes present invention there is provided a compo=md
according to formula I of the formula Ia:

Rln
z
R® F
Z "N
|
N
5 R*X"® N)
(Ia)

wherein:
Za is -NH-, -O- or -S-;
R'® represents bromo or chloro;
10 R’ represents Cy.;alkoxy or hydrogen;
X' represents -O-,-S- or -NR*- whereira R* is hydrogen, Cy.salkyl or C1aalkoxyC,3=alkyl;
R is selected from one of the following groups:
1) Cy.salkylR™ (wherein R* is a 5- or 6—membered heterocyclic ring selected from
morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one
15 substituent selected from aminoC,4alkaanoyl, C4alkylaminoC; salkanoyl, di(C;.
salkyl)aminoC;.4alkanoyl, C14alkoxyCy_alkylaminoC;4alkanoyl, methylenedioxy arad
ethylenedioxy);
2) Cy.salkenylR™* (wherein R* is as deffined hereinbefore);
3) Cp.salkynylR* (wherein R* is as defSined hereinbefore);
20 4) C1.salkyIR®C(O)(CHy)meR ™ (Whereinmais 1 or 2, R% is 2 5- or 6-membered hetesrocyclic
" ring selected from morpholine, pyrrolicline, piperidine and piperazine which heterocyclic ring
may bear one or two substituents select-ed from fluoro, hydroxy and methyl, and R™ isa5-or
" 6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and
morpholine which heterocyclic ring is Ninked to (CHz)m, Via a nitrogen atom or & car-bon atom
25 and which heterocyclic ring may bear one or more substituents selected from hydrox<y,
halogeno, C;4alkanoyl, methylenediox:y and ethylenedioxy); and
5) C1.salkylR*(CH;)maC(O)R™ (where inma and R are as defined hereinbefore anc1 R® is a
5. or 6-membered heterocyclic ring sel ected from pyrrolidine, piperidine, piperazine and
morpholine which heterocyclic ring is Jinked to C(O) via a nitrogen atom or a carbo-n atom
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armd which heterocyclic ring may bear one or more substituents- selected from hydroxy,
halogeno, C;.4alkanoyl, methylenedioxy and ethylenedioxy)
o= a salt thereof.

According to another aspect of the present invention th. ere is provided a compound
acccording to formula I of the formula Ia:

n"
Za
3a
R AN E
|
NS
R2axla N/l

(Ia)

wherein:
Za,R"™, R* and X'* are as described hereinbefore and
R is selected from one of the following groups:
1) Cy.salkyIR>® (wherein R is a 5- or 6-membered heterocycl-ic ring selected from
rnorpholine, pyrrolidine, piperidine and piperazine which hetesrocyclic ring bears at least one
substituent selected from aminoCyalkanoyl, Cy 4alkylaminoC; salkanoyl, di(Ci.
4 alkyl)aminoCs.4alkanoyl, C;4alkoxyCi.alkylaminoC; salkan oyl, methylenedioxy and
esthylenedioxy);
2) C,.salkenylR* (wherein R™ is as defined hereinbefore);
=) C,.salkynylR™ (wherein R™ is as defined hereinbefore); aned
) C,.5alkylR%*C(O)(CHz)meR™® (wherein mais 1 or 2, R*is a 5- or 6-membered heterocyclic
ring selected from morpholine, pyrrolidine, piperidine and pipperazine which heterocyclic ring
rnay bear one or two substituents selected from fluoro, hydroxy and methyl, and R™isa5-or
6&-membered heterocyclic ring selected from pyrrolidine, pipemridine, piperazine and
rporpholine which heterocyclic ring is linked to (CHz)ma vVia a mnitrogen atom or a carbon atom
=nd which heterocyclic ring may bear one or more substituent=s selected from hydroxy,
Halogeno, C4alkanoyl, methylenedioxy and ethylenedioxy);
oor a salt thereof.

According to another aspect of the present invention there is provided a compound
asccording to formula I of the formula Ia:
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Rl a
Za
R*® Ay T
R=X \NJ
(1a)

wwherein;

=Za, R'%, R*® and X'® are as described hereinbefore and

TR is selected from one of the following groups:
1) Cy.salkyIR* (wherein R™ is a 5- or 6-membered heterocyclic ring selected from
amorpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least on-e
substituent selected from aminoCs 4alkanoyl, C)4alkylaminoCs salkanoyl, di(C,.
alky)aminoC, salkanoyl, Cy.4alkoxyCi aalkylaminoC; salkanoyl, methylenedioxy and
ethylenedioxy);
2) Cy.salkenylR* (wherein R is as defined hereinbefore);
3) Cp.salkynylR™ (wherein R™ is as defined hereinbefore); and
4) Cy.salkyIR®C(0)(CH;)mR™® (wherein ma is 1 or 2, R™ is a 5- or 6-membered heterocyc-lic
ring selected from morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring
may bear one or two substituents selected from fluoro, hydroxy and methyl, and R®isa 5~ or
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and
morpholine which heterocyclic ring is linked to (CHz)ma via @ nitrogen atom and which
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, C,.
salkanoyl, methylenedioxy and ethylenedioxy);
or a salt thereof.

According to another aspect of the present invention there is provided a compounc}

according to formula I of the formula Ia:

Rla
Za
R™ F
Z "N
|
\N/l

(Ia)
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wherein:

Za, R!®, R* and X'* are as desc-ribed hereinbefore and

R is selected from one of the -following groups:

1) CysalkylR*® (wherein R%is a5- or 6-membered heterocyclic ring selected from
morpholine, pyrrolidine, piperi dine and piperazine which heterocyclic ring bears at least ore
substituent selected from amin-0C;4alkanoyl, Cy4alkylaminoC;4alkanoyl, di(Cy-
salkyl)aminoC,4alkanoyl, C1.4.alkoxyC.salkylaminoCssalkanoyl, methylenedioxy and
ethylenedioxy);

2) C,.salkenylR*™ (wherein R*= is as defined hereinbefore); and

3) C,.salkynyIR™ (wherein R>™ is as defined hereinbefore);

or a salt thereof.

According to one aspe=ct of the present invention R% is C,.salkyIR>® (wherein R*®i=a
5- or 6-membered heterocycli_c ring selected from morpholine, pyrrolidine, piperidine and
piperazine which heterocyclic ring bears at least one substituent selected from aminoC,.
salkanoyl, C;4alkylaminoC;.qalkanoyl, di(C;4alkyl)aminoC,4alkanoyl, Ci4alkoxyCi.
salkylaminoC;.4alkanoyl, methylenedioxy and ethylenedioxy).

According to one aspect of the present invention R* is C1.5alkyIR®C(O)(CHy)maFR ™
(whereinmais 1 or 2, R® is = 5- or 6-membered heterocyclic ring selected from morphoMine,
pyrrolidine, piperidine and piiperazine which heterocyclic ring may bear one or two
substituents selected from fliaoro, hydroxy and methyl, and R"™is a 5- or 6-membered
heterocyclic ring selected from pyrrolidine, piperidine, piperazine and morpholine whichm
heterocyclic ring is linked to- (CHz)ma Via a nitrogen atom or a carbon atom and which
heterocyclic ring may bear o-ne or more substituents selected from hydroxy, halogeno, C.
salkanoyl, methylenedioxy and ethylenedioxy).

According to one aspect of the present invention Za is -NH-.

According to one aspect of the present invention R* is methoxy.

According to one aspoect of the present invention X' is-0-;

According to anothe=r aspect of the present invention there is provided a compou—nd of
the formula Ib:
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RI
Z
3
R . F F
"y
R® N/l

(Ib)

wheredin:

Z,R! aand R’ are as defined hereinbefore and

R%®is selected from one of the following three groups:

G QIPxX-

where=in X' is as defined hereinbefore and Q'? is selected” from one of the following ten
group s:

1) Q*® (wherein Q° is a 5-6-membered saturated or parti_ally unsaturated heterocyclic group
with R -2 heteroatoms, selected independently from O, S and N, which heterocyclic group
bears at least one substituent selected from Ca.salkenyl, €C; salkynyl, C;sfluoroalkyl, aminoC,.
calkamoyl, C;_salkylaminoC, salkanoyl, di(C;4alkyl)amimoC, salkanoyl, CialkoxyC;.
salkydaminoCy¢alkanoyl, C,sfluoroalkanoyl, carbamoyl Cy galkyl, C salkylecarbamoylCi.
galky 1, di(C)qalkyl)carbamoylC,alkyl and C.sfluoroallkylsulphonyl and which heterocyclic
group> may optionally bear a further 1 or 2 substituents sselected from C,.salkenyl, Cs.salkynyl,
C1.sf®uoroalkyl, Cy.salkanoyl, aminoCs.salkanoyl, Ci4alkylaminoC; salkanoyl, di(Cy.
salky»1)aminoC.¢alkanoyl, C4alkoxyCi 4alkylaminoC; wsalkanoyl, Ci¢flucroalkanoyl,

. carbamoyl, C;.4alkylcarbamoyl, di(Cyalkyl)carbamoyl , carbamoylCi.salkyl, Ci.

20

25

salkylcarbamoylC) salkyl, di(Cysalkyl)carbamoylCy sallkcyl, Ch.salkylsulphonyl, C;.
sfluosroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, «C;4cyanoalkyl, Ci4alkyl, Ci.
shyd_roxyalkyl, Ci4alkoxy, CialkoxyCiaalkyl, C1.qalk—ylsulphonylC, salkyl, C;.

" alkoxycarbonyl, Ci4aminoalkyl, Cy4alkylamino, di(C m-alkyl)amino, CyalkylaminoC;.

salksyl, di(Crqalkyl)aminoCy4alkyl, CialkylaminoCi4-alkoxy, di(C4alkyl)aminoC;.salkoxy
and a group -(-0-)(Ci4alkyl)ringD (wherein fis 0 or 1,gis 0 or 1 and ring D is a 5-6-
membered saturated or partially unsaturated heterocycl ic group with 1-2 heteroatoms, selected

indespendently from O, S and N, which cyclic group maxy bear one or more substituents
selexcted from C,salkyl),

or Q¥ bears a single substituent selected from methylesnedioxy and ethylenedioxy);
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with the proviso that if Q" is Q® arad X! is -O- then Q® must bear at least one sumbstituent
selected from C,.salkenyl, C,-salkyryl, C4alkoxyC, salkylaminoC; salkanoyl, carbamoylC;-
¢alkyl, Ci4alkylcarbamoylCi.ealkyl , and di(C, salkyl)carbamoylC salkyl and optionally may
bear a further 1 or 2 substituents as defined hereinbefore;

2) Cy.salkyIW'Q? (wherein W' and Q' are as defined hereinbefore);

3) C,.salkylQ™ (wherein Q¥° is as Qefined hereinbefore);

4) C,.salkenylQ?® (wherein Q’ is as defined hereinbefore);

5) Cy.salkynylQ? (wherein Q* is as defined hereinbefore);

6) C1.4alky1W2C1_4a]kle2 (whereim W2 and Q? are as defined hereinbefore);

7 Cz.salkenyl'\?\fzcl_,,allcle2 (whemrein ‘W2 and Q” are as defined hereinbefore);

8) C.salkynylW’CyalkylQ? (whe=rein W” and Q” are as defined hereinbefore);

9) Cy4alkylQ™*(Cealkyly; (W) Q'™ (wherein W* is as defined hereinbefore, | fisOorl,kis0
or 1, and Q*® and Q' are each imdependently selected from hydrogen, C:.3alks/, cyclopentyl,
cyclohexyl and a 5-6-membered s=aturated or partially unsaturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which Ci.3alkyl group nmay bear 1 or 2
substituents selected from oxo, hy=droxy, halogeno and C;alkoxy and which c¥clic group
may bear 1, 2 or 3 substituents seBected from C; salkenyl, C;salkynyl, C;sfluoxoalkyl, Ci.
salkanoyl, aminoCs.salkanoyl, C1—salkylaminoC; salkanoyl, di(C;4alkyl)amino€C;.salkanoyl,
C14alkoxyC4alkylaminoC; salkamnoyl, Cysfluoroatkanoyl, carbamoyl, C;.salkylcarbamoyl,
di(C,4alkyl)carbamoyl, carbamoxy1Ci ealkyl, C14alkylcarbamoylCisalkyl, di(C.
salkyl)carbamoylCy.¢alkyl, Cy allkylsulphonyl, C, ¢ftuoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Ciucyanoalkyl, Cisalkyl, C1<hydroxyalkyl, C;4alkoxy, Ci4alkoxyC,.
4alkyl, CrqalkylsulphonylCi4alkyyl, C,4alkoxycarbonyl, Ci4aminoalkyl, Cy4adkylamino,
di(C; salkyl)amino, CialkylamimoCi alkyl, di(C).salkyl)aminoC;.salkyl, Cy.4alkylaminoC,.
salkoxy, di(Ci4alkyl)aminoCi4alikoxy and a group -(-0-){(Ci<alkyl)gringD (wrherein fis O or
1, gis 0 or 1 and ring D is a 5-6-zmembered saturated or partially unsaturated kaeterocyclic
group with 1-2 heteroatoms, sele=cted independently from O, S and N, which tmeterocyclic
group may bear one or more subsstituents selected from Cy4alkyl), with the provisos that Q'**
cannot be hydrogen and one or beoth of Q'*® and Q' must be a 5-6-membered saturated or
partially unsaturated heterocycliec group as defined hereinbefore which hetero«ccyclic group
bears at least one substituent selescted from C;.salkenyl, C;.salkynyl, Ci¢fluoroalkyl, aminoC,.
salkanoyl, Ci4alkylaminoC;gallanoyl, di(C; 4alkyaminoCs.alkanoyl, Cy4altkoxyC,.
salkylaminoC;salkanoyl, Cisflumoroalkanoyl, carbamoyl, C4alkylcarbamoyl,. di(Ci.
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salkyl)carbamoyl, carbamoylC)_galkyl, C;4alkylcarbamoy~1Cy galkyl, di(Ci.
salkyl)carbamoylC salkyl and Cy.sfluoroalkylsulphonyl aznd which heterocyclic group
optionally bears 1 or 2 further substituents selected from #those defined hereinbefore); and
10) Cy42lkylQ1-C(0)-C14alkylQ"*" (wherein Q' and Q' *" are as defined hereinbefore);

(i1) Q'SW>- (wherein W* and Q'3 are defined hereinbefores); and

(iii) Q*'W*C\.salkylX' (wherein X', W* and Q%! are as defined hereinbefore);

or a salt thereof or a prodrug thereof.

According to another aspect of the present invention R® is selected from:

lexl_

wherein X! is as defined hereinbefore and Q'® is selectecl from one of the following ten
groups:

1) Q® (wherein Q® is a 5-6-membered saturated or part=jally unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group
bears at least one substituent selected from Cj salkenyl, C;.salkynyl, aminoC;alkanoyl, C;.
salkylaminoC;.salkanoyl, di(C)-salkyl)aminoC;.salkanoyl, C;4alkoxyCi4alkylaminoCs.
¢alkanoyl, C,sfluoroalkanoyl, carbamoylCy.galkyl, Ci4aalkylcarbamoylCisalkyl and di(C:.
salkyl)carbamoylC) salkyl and which heterocyclic grougo may optionally bear a further 1 or 2
substituents selected from Cj salkenyl, C;.salkynyl, C;-efluoroalkyl, C,¢alkanoyl, aminoC,.
salkanoyl, C, 4alkylaminoC;, ¢alkanoyl, di(C;.salkyl)am3noC; salkanoyl, C4alkoxyCi.
salkylaminoC; ¢alkanoyl, Cy.¢fluoroalkanoyl, carbamoy~1, Ci4alkylcarbamoyl, di(C;.
salkyl)carbamoyl, carbamoylC; . salkyl, Cy.4alkylcarbarmoylCi salkyl, di(Ci.
salkyl)carbamoylC;.galkyl, C;salkylsulphonyl, C;.¢fluowroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Cy4cyanoalkyl, Ci4alkyl, Cy4hydrox-yalkyl, Ci4alkoxy, Ci4alkoxyC,.
salkyl, C;.salkylsulphonylCy4alkyl, Ci4alkoxycarbony, Cy4aminoalkyl, Cy.4alkylamino,
di(C;4alkyl)amino, C)4alkylaminoC, 4alkyl, di(Csalkzyl)aminoCi4alkyl, Ci4atkylaminoC,.
salkoxy, di(Ci4alkyl)aminoC.4alkoxy and a group -(-O-){C1.4alkyl),ringD (wherein fis 0 or
1, gis O or 1 and ring D is a 5-6-membered saturated owr 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 C;alkyl),.

or Q® bears a single substituent selected from methylesnedioxy and ethylenedioxy);

with the proviso that if Q' is Q% and X' is -O- then (@”® must bear at least one substituent
selected from C,.salkenyl, C; salkynyl, Cy4alkoxyC, 4aalkylaminoC; salkanoyl, carbamoylC,.
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ealkyl, C . alkylcarbamoylCisalkyl, and di(C, salixyl)carbamoylCy.salkyl and optionally m.ay
bear a fiLxther 1 or 2 substituents as defined hereimmbefore;

2) 152l Xy IW! Q?® (wherein W' and Q" are as de€ined hereinbefore);

3) C1.5aL kylQ®™ (wherein Q”° is as defined hereintoefore);

4) C,.salkenylQ™ (wherein Q* is as defined here-inbefore);

5) CasaMkynylQ™ (wherein Q™° is as defined herezinbefore);

6) C14aXkyIW2C; 4alkylQ® (wherein W and Q* are as defined hereinbefore);

7) Cz.52 TkenylW2C, 4alkylQ® (wherein W2 and Q™ are as defined hereinbefore);

R) Cs.saulkynylW2Cy 4alkylQ?® (wherein W? and CQ™ are as defined hereinbefore);

9) C1samlkylQ!*®(Cyealicyl;(W2nQ!*® (wherein VW’ is as defined hereinbefore, jis O or 1, ¥ is 0
or 1, ammd Q' and Q' are each independently seelected from hydrogen, Cisalkyl, cyclop-entyl,
cyclohesxyl and a 5-6-membered saturated or pactially unsaturated heterocyclic group with 1-2
heteroamtoms, selected independently from O, S &and N, which Cy.3alkyl group may bear 1 or2
substitwaents selected from oxo, hydroxy, halogemo and Cy4alkoxy and which cyclic groump
may besar 1, 2 or 3 substituents selected from Cxsalkenyl, C, salkynyl, Cy.sfluoroalkyl, ;.
calkanooyl, aminoCz.alkanoyl, C)alkylaminoC atkanoyl, di(Csakkyl)aminoC; salkanoyl,
C1.4alk=0xyCy4alkylaminoC,.salkanoyl, C,.sfluoroalkanoyl, carbamoyl, Cy4alkylcarbamoyl,
di(C;_ez akyl)carbamoyl, carbamoylCy.¢alkyl, C, alkylcarbamoylCi_salkyl, di(C;.
salkylcarbamoylCi.salkyl, Cy.salkylsulphonyl, C¢fluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Cy4cyanoalkyl, Ci4alkyl, Cishydroxyalkyl, C4alkoxy, Ch4alkoxyCi —
salkyly CiaalkylsulphonylCisalkyl, Cy4alkoxycarbonyl, C,4aminoalkyl, Cy4alkylamino,
di(C)—4alkyl)amino, Cy4alkylaminoC,_salkyl, d#(C;4alkyl)aminoC;salkyl, Ci4alkylamitoCi.
salkoxxy, di(Ci4alkyl)aminoC, 4alkoxy and a gr-oup -(-0-){Ciualkyl)eringD (wherein f£ s 0 or
1, gis= Oor 1 and ring D is a 5-6-membered satwurated or partially unsaturated heterocyclic
group with 1-2 heteroatoms, selected independ_ently from O, S and N, which heterocyc®ic
groupe may bear one or more substituents selec—ted from Cy4alkyl), with the provisos thaat QM
canncst be hydrogen and one or both of Q'*® and Q'*" must be a 5-6-membered saturate«d or
partiaally unsaturated heterocyclic group as defSined bereinbefore which heterocyclic group
bears at least one substituent selected from C;_satkenyl, Cy salkynyl, aminoCs.salkanoy, C;.
salky Y aminoC;.salkanoyl, di(C;alkyl)aminoC2 salkanoyl, C;4alkoxyCialkylaminoCo.
salkamnoyl, carbamoyl, Cy 4alkylcarbamoyl, di(«Ci.salkyl)carbamoyl, carbamoylCisalky3, C;.
4alky carbamoylCi-calkyl and di(C,4alkyl)carlbamoylC;.salkyl and which heterocyclic group
optio-mally bears 1 or 2 further substituents seleected from those defined hereinbefore); zand
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10) Ci.4alkylQ1-C=(0)-Cy 4alkylQ'*" wherein Q" is as defined hereinbefore= and is not
hydrogen and Q'*™ is a 5-6-membered saturated or partially unsaturated hetzerocyclic group
containing at least one nitrogen atom and optionally containing a further hesteroatom selected
from N and O whesrein Q' is linked to C;alkyl via a nitrogen atom and v&herein Qi
optionally bears 1, 2 or 3 substituents selected from Cj.salkenyl, Cosalkyn=y], C,.sfluoroalkyl,
C;.salkanoyl, amiroC;salkanoyl, CialkylaminoC, salkanoyl, di(C;4alkyl ) aminoCo.
salkanoyl, Ci_alkeoxyCi4alkylaminoCs salkanoyl, Cy.¢fluoroalkanoyl, carbeamoyl, C:.
salkylcarbamoyl, ~di(C;4alkyl)carbamoyl, carbamoylC.galkyl, Cj4alkylcar-bamoylCi.salkyl,
di(C,4alkyl)carbammoylCi.salkyl, C1.¢alkylsulphonyl, Cy¢fluoroalkylsulphconyl, oxo, hydroxy,
halogeno, cyano, Ci4cyanoalkyl, Cialkyl, Cishydroxyalkyl, Ci4alkoxy, C4alkoxyCi.
salkyl, CiqalkylswalphonylC,4alkyl, C; salkoxycarbonyl, C,saminoalkyl, C; salkylamino,
di(C; 4alkyl)amimeo, C;salkylaminoCialkyl, di(C;4alkyl)aminoCi.salkyl, Cj4alkylaminoC;.-
salkoxy, di(C14aBkyl)aminoC, 4alkoxy and a group -(-0-)(Ci4alkyl)ering D (wherein fis 0 or
1,gisOor1and ringD is a 5-6-membered saturated or partially unsaturamted heterocyclic
group with 1-2 heeteroatoms, selected independently from O, S and N, wh_ich heterocyclic
group may bear ©ne or more substituents selected from Cy4alkyl)
or Q'*" bears a sfingle substituent selected from methylenedioxy and ethyRenedioxy).
Accordin g to another aspect of the present invention R? is selected from:
Q"X
wherein X! is as defined hereinbefore and Q™ is selected from one of the= following eight
groups:
1) Q® (wherein Q¥ is a 5-6-membered saturated or partially unsaturated_. heterocyclic group
with 1-2 heteroa=toms, selected independently from O, S and N, which hesterocyclic group
bears at least on e substituent selected from C.salkenyl, C; salkynyl, ami-noC>salkanoyl, C,.
salkylaminoC,_¢ alkanoyl, di(Cy4alkyl)aminoC; ¢alkanoyl, C14alkoxyC;-malkylaminoCs.
salkanoyl, carbaemoylC,.salkyl, C;salkylcarbamoylCi.alkyl and di(Cj4a1lkyl)carbamoylCi.
¢alkyl and whiclh heterocyclic group may optionally bear a further 1 or 22 substituents selected

‘ from Cj.salkeny=l, C;.salkynyl, Cy.sfluoroalkyl, C;.salkanoyl, aminoC;.sa"1kanoyl, C;.

qalkylaminoC;.salkanoyl, di(C4alkyl)aminoC; salkanoyl, C;.4alkoxyCi _qalkylaminoCy-
salkanoyl, Cy.sfIuoroalkanoyl, carbamoyl, C;4alkylcarbamoyl, di(Ci4alfikyl)carbamoyl,
carbamoylC, sa-Ikyl, Ci4alkylcarbamoylCy.salkyl, di(Cy4alkyl)carbamo=ylCy salkyl, C,.
calkylsulphonyh, Cy.¢fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyasno, Cy4cyanoalkyl, C;.
salkyl, Cy4hydroxyalkyl, Ci4alkoxy, C;4alkoxyC,salkyl, Cy4alkylsulplhonylC, 4alkyl, C;.
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salkoxycarbonyl, C;4aminoalkyl, Cy 4alkylamino, di(Cy 4alkyl)amino, C4alkylaminoC;.
salkyl, di(Calkyl)aminoC 4alkyl, Cy 4alkylaminoC, 4alkoxy, di(C,4alkyl)aminoCy salkoxy
and a group -(-O-){(C;alky!).ringD (wherein fisOor 1, gisOor 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 C;4alkyl),
or Q bears a single substituent selected from methylenedioxy and ethylenedioxy);
with the proviso that if Q" is Q® and X! is -O- then Q™ must bear at Jeast one substituent
selected from Cy.salkenyl, Ca.salkynyl, Ci4alkoxyCi salkylaminoCs salkanoyl, carbamoyiC;-
salkyl, C1qalkylcarbamoylC¢alkyl, and di(Ci4alkyl)carbamoylCysalkyl and optionally may
bear a further 1 or 2 substituents as defined hereinbefore;
2) Cy.salkylW'Q? (wherein W' and Q are as defined hereinbefore);
3) Cy.salkylQ® (wherein Q® is as defined hercinbefore);
4) Cy.salkenylQ™ (wherein Q* is as defined hereinbefore);
5) Ca.salkynylQ® (wherein Q™ is as defined hereinbefore);

.6) C,.421114:y1W201.4alky1Q2b {wherein W? and Q™ are as defined hereinbefore);

7 Cz_salkenylwzcualklez" (wherein W? and Q® are as defined hereinbefore); and

8) C,.salkynylWCy.4alkylQ™ (whewein W? and Q™ are as defined hereinbefore).

According to another aspect of the present invention R® is selected from:

Q'x-

wherein X! is as defined hereinbefore and Q'? is selected from one of the following ten
groups:

1) Q% (wherein Q¥ is a 5-6-memb ered saturated or partially unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group
bears at least one substituent selected from aminoC;.¢alkanoyl, C; salkylaminoC; salkanoyl
di(C14alkyl)aminoCs salkanoyl, Cq alkoxyCi4alkylaminoC,.salkanoyl, carbamoylCsalkyA,
Cj4alkylcarbamoylCy.¢alkyl and di(Cy4alkyl)carbamoylCi.¢alkyl and which heterocyclic
group may optionally bear a further 1 or 2 substituents selected from Cz salkenyl, C;.salkyrayl,
C,.¢fluoroalkyl, Cy.salkanoyl, aminoCj.¢alkanoyl, CysalkylaminoC, salkanoyl, di(Cy.
salkyl)aminoC;.salkanoyl, C;4alkoxyCi4alkylaminoCz.¢alkanoyl, C;.¢fluoroalkanoyl,
carbamoyl, C)4alkylcarbamoyl, di(Cialkyl)carbamoyl, carbamoylCi.salkyl, C;.
salkylcarbamoylC.galkyl, di(Cy4alkyl)carbamoylCi.salkyl, Cy.¢alkylsulphonyl, C;.
sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Cy4cyanoalkyl, C,4alkyl, C;.
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shydroxyalkyl, C14alkoxzy, CisalkoxyCi4alkyl, C,4alkylsulphonylCysaikyl, C1—
salkoxycarbonyl, Cy_4aminoalkyl, Ci4alkylamino, di(Cy 4alkyl)amino, C;4alkylaaminoC;-
4alky, di(Cyalkyl)amin oC;4alkyl, Ci4alkylaminoCyqalkoxy, di(C4alkyl)amimoC 4alkoxy
and a group -(-O-)(C)salkyl)gringD (wherein fis 0 or 1, gis O or 1 and ring D ®sa 5-6-
membered saturated or partially unsaturated heterocyclic group with 1-2 hetero-atoms, selected
independently from O, S and N, which cyclic group may bear one or more subsstituents
selected from Cyalkyl)y,

or Q% bears a single substituent selected from methylenedioxy and ethylenedioxy);

with the proviso that if Q" is Q% and X' is -O- then Q% must bear at least one= substituent
selected from C,alkoxxyCy4alkylaminoCs salkanoyl, carbamoylC.salkyl, Ci-
salkylcarbamoylCi.ealkcyl, and di(Ci4alkyl)carbamoylCi.salicyl and optionally may bear a
further 1 or 2 substituents as defined hereinbefore;

2) CysalkylW! Q® (wheerein W! and Q® are as defined hereinbefore);

3) C1.5alkylQ® (wheresin Q¥ is as defined hereinbefore);

4) Cy.salkenylQ® (wherein Q®° is as defined hereinbefore);

5) Cp.salkynylQ® (wh erein Q™ is as defined hereinbefore);

6) C14alkylW2Cy4allcylQ? (wherein W and Q¥ are as defined hereinbefore));

7) Ca.salkenyl W2C, salkylQ®® (wherein W? and Q™ are as defined hereinbefore);

8) Cy.salkynylW?C 42lkylQ™ (wherein W* and Q are as defined hereinbefore);

0) C14alky1Q**(Cy4aalkyl)(W2iQ'®® (wherein W™ is as defined hereinbefor-e, j is 0 or 1, k is
0 or 1, and Q'* and Q' are each independently selected from hydrogen, Cusalkyl,
cyclopentyl, cyclohexyl and a 5 -6-membered saturated or partially unsaturatted heterocyclic
group with 1-2 heteroOatoms, selected independently from O, § and N, whickh Cy salkyl group
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C4zalkoxy and which
cyclic group may bear 1, 2 or 3 substituents selected from C;.salkenyl, Co.salkynyl, C;.
fluoroalkyl, Cy.salkznoyl, aminoCy.ealkanoyl, CyalkylaminoCysalkanoyl, di(Cy.
4salkyl)aminoC.salkaanoyl, C14alkoxyC salkylaminoCs alkanoyl, Ci.¢fluor oalkanoyl,
carbamoyl, C;.4alkydcarbamoyl, di(Cy4alkyl)carbamoyl, carbamoylCisalksy/l, C;.
salkylcarbamoylC1.ealkyl, di(Cialkyl)carbamoylC; ¢alkyl, Cy.galkylsulphonyl, C,.
sfluoroalkylsulphon yl, oxo, hydroxy, halogeno, cyano, Ci4cyanoalkyl, Cy4alkyl, C,.
shydroxyalkyl, Cy4mlkoxy, Cr4alkoxyCi.qalkyl, C1salkylsulphonylCi4alksyl, Ci.
qalkoxycarbonyl, Cy.saminoalkyl, C;4alkylamino, di(C14alkyl)amino, Cy.4-alkylaminoC;.
qalkyl, di(Cy4alkyl) aminoCi.qalkyl, C,4alkylaminoC,4alkoxy, di(Ci4alky1)aminoC;salkoxy
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and a grougp -(-0-)(C) salkyl)ringD (wherein fis O or 1, g is 0 ox 1 and ring D is a 5-6-
membered saturated or partially unsaturated heterocyclic group wwith 1-2 heteroatoms, selected
independemtly from O, S and N, which heterocyclic group may tear one or more substituents
selected freom Cysalkyl), with the provisos that Q'*° cannot be hxydrogen and one or both of
Q" and Q' must be a 5-6-membered saturated or partially unssaturated heterocyclic group as
defined he=reinbefore which heterocyclic group bears at least one= substituent selected from
aminoCs.s-alkanoyl, Ci.salkylaminoC; galkanoyl, di(C14alkyl)aminoC;.satkanoyl, C.
4alkoxyC).alkylaminoC;.salkanoyl, carbamoylCi.salkyl, C,4alkzylcarbamoylC;.salkyl and
di(C,salk=yl)carbamoylC; salkyl and which heterocyclic group Optionally bears 1 or 2 further
substituenats selected from those defined hereinbefore); and

10) C;4allkylQ"-C(0)-C1.4alkylQ'*" (wherein Q" and Q'" are as defined hereinbefore).
Accordingy to one aspect of the present invention R? is selected from:

QUx!-

wherein 3 is as defined hereinbefore and Q'° is selected from one of the following ten
groups:

1) Q¥ (wTherein Q® is a 5-6-membered saturated or partially ursaturated heterocyclic group
with 1-2 Heteroatoms, selected independently from O, S and N, which heterocyclic group
bears at le=ast one substituent selected from C;4alkoxyC.4alkyl aminoC;.salkanoyl, C;.
salkylcarbyamoylCy salkyl and di(C;4alkyl)carbamoylCiealkyl and which heterocyclic group
may opticnally bear a further 1 or 2 substituents selected from C;.salkenyl, Cy.salkynyl, Ci.
fluoroall<yl, C;.salkanoyl, aminoC;salkanoyl, C;4alkylaminoCC; salkanoyl, di(Cs.
salkyl)aninoCs.ealkanoyl, Cr4alkoxyCi4alkylaminoCzsalkanoyl, Ci-sfluoroalkanoyl,
carbamosy], C;4alkylcarbamoyl, di(C;4alkyl)carbamoyl, carbammoylCi.salkyl, Ci-
salkylcarlbamoylC,.gatkyl, di(C;4alkyl)carbamoylC.alkyl, Ci—ealkylsulphonyl, Ci.
¢fluoroallikylsulphonyl, oxo, hydroxy, halogeno, cyano, C;4cyanoalkyl, C4alkyl, C;.
shydroxyvalkyl, Cisalkoxy, Ci4alkoxyCysalkyl, Ci4alkylsulph onylC,.salkyl, C;.
salkoxyczarbonyl, C;4aminoalkyl, C;4alkylamino, di(C4alkylD)amino, Cy4alkylaminoC;.
salkyl, di_(C;4alkyl)aminoC; 4alkyl, Ci4alkylaminoCy4alkoxy,. di(Ci4alkyl)aminoC; salkoxy
and a grooup ~(-0-)(Cy4alkyl)gringD (wherein fis O or 1, g is @ or 1 and ring D is a 5-6-
membere=d saturated or partially unsaturated heterocyclic grouyp with 1-2 heteroatoms, selected
independilently from O, S and N, which cyclic group may bear one or more substituents
selected —from Cjalkyl),

or Q*° besars a single substituent selected from methylenedioxsy and ethylenedioxy);
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2) C1.salkylW'Q® (wherein W' and Q™ are as defined hereinbefore);

3) C,.salkylQ® (wherein Q® is as defined hereinbefore);

4) C,.salkenylQ® (wherein Q is as defined hereinbefore);

5) Cy.salkynylQ® (wherein Q®° is as defined hereinbefore);

6) Cl.4alkylW201_4alkle2" (wherein W? and Q? are as defined hereinbefore);

7) Cy.salkenylW?Cy 4alkylQ? (wherein W and Q™ are as defined hereinbefore);

8) C2.salkynylW’Ci4alkylQ® (wherein W2 and Q?° are as defined hereinbefore);

9) C14alkylQ"®(Cyalkyl)(W)Q'*® (wherein W? is as defined hereinbefore, jis O or 1, kis 0
or 1, and Q' and Q'%° are each independently selected from hydrogen, Ci.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 Cy_3alkyl group may bear lor2
substituents selected from oxo, hydroxy, halogeno and C;alkoxy and which cyclic group
may bear 1, 2 or 3 substituents selected from C,.salkenyl, Cz.salkynyl, Csfluoroalkyl, C;.
salkanoyl, aminoC,.salkanoyl, C;4alkylaminoC;.salkanoyl, di(C) 4alkyl)aminoC;.alkanoyl,
Ci4alkoxyCi4alkylaminoC; sal kanoyl, C;.sfluoroalkanoyl, carbamoyl, C;.4alkylcarbamoyl,
di(C\4alkyl)carbamoyl, carbamioylC,.salkyl, C14alkylcarbamoylCy ¢alkyl, di(C;.
salkyl)carbamoylCi.galkyl, Cysalkylsulphonyl, Cy¢fluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, C;4cyanoalky/l, Cy4alkyl, Cishydroxyalkyl, Cialkoxy, Ci4alkoxyCi.
s2lkyl, CalkylsulphonylC;4alkyl, Ci4alkoxycarbonyl, C4aminoalkyl, Cy4alkylamino,
di(C1alkyl)amino, C4alkylaminoCi salkyl, di(Cysalkyl)aminoCyalkyl, Cy4alkylaminoC;.
salkoxy, di(Cy4alkyl)aminoC;_salkoxy and a group ~(-O-}(Ci4alkyl)gringD (wherein fis 0 or
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 Ci.4alkyl), 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

30

bears at least one substituent selected from C;4alkoxyC;4alkylaminoC; galkanoyl, Cy.
salkylcarbamoylCigalkyl and di(C;4alkyl)carbamoylC,.galkyl and which heterocyclic group
optionally bears 1 or 2 further substituents selected from those defined hereinbefore); and
10) C142lkylQ'**-C(0)-C; 4allylQ"® (wherein Q'*® and Q' are as defined hereinbefore and
with the provisos that Q'*® cannot be hydrogen and one or both of Q*® and Q' must be a 5-
6-membered saturated or parti ally unsaturated heterocyclic group as defined hereinbefore
which heterocyclic group bears at least one substituent selected from C4alkoxyC;.
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alkylaminoCy ¢alkanoyl, Cy salkylcarbamoyl«Cy.alkyl and di(Cyalkyl)carbamoylCy —ealkyl
and which heterocyclic group optionally bear's 1 or 2 further substituents selected frocam those
defined hereinbefore).

Particular compounds of the present i nvention include:
4-(4-bromo-2-fluoroanilino)-7-({1-[(N,N- dimethylanﬁno)acetyl]pipe:ridin—4~y1}metiloxy)—6-
methoxyquinazoline,
4~(4-chloro-2-ﬂuoroanilino)-7—({1—[(N,N»dimethylamino)acetyl]piperidin-4-y1}meﬁnoxy)-6-
methoxyquinazoline,
4-(4-chloro-2-fluoroaniline)-6-methoxy-7- { {1-(pyrrolidin-1 -ylacetyl)piperidin-4-
ylJmethoxy} quinazoline,
4-~(4-chloro-2-fluoroanilino)-6-methoxy-7-{ [1-(piperidin-1 -ylacetyl)piperidin-4-
yllmethoxy}quinazoline,

" 4-(4-chloro-2-fluoroanilino)-6-methoxy-7- £ [ 1-(morpholin-4-ylacetyl)piperidin-4-

yllmethoxy}quinazoline,

4-(4~chloro-2-fluoroanilino)-6-methoxy-7-C {1-{(3aR,6aS)-tetrahydro-5H-{1,3}dioxlo[4,5-
c]pyrrol-5-ylacetyl]piperidin-4-yl}methoxy”)quinazoline,

7-({1-[(4-acetylpiperazin- 1-yl)acetylJpiper&din-4-yl} methoxy)-4-(4-chloro-2-fluorcanilino)-6-
methoxyquinazoline,

(38)-4-(4~chloro-2-fluoroaniline)-7-({1-[(3 -hydroxypyrrolidin-1 -yDacetyl]piperidi—n-4-
yl}methoxy)-6-methoxyquinazoline,

4-(4-chloro-2-fluoroanilino)-6-methoxy-7~[(1- {IN-(2-methoxyethyl)amino]acetyl }- piperidin-
4-y)methoxyJquinazoline,

4-(4-chloro-2-fluoroanilino)-6-methoxy-7~({1 -[(V-methylamino)acetyljpiperidin-=4-
yl}methoxy)quinazoline,

4-(4-chloro-2-fluoroanilino)-7-({1-[(3,3-d3flucropyrrolidin-1 -yDacetyl]piperidin-£%-
yl}methoxy)-6-methoxyquinazoline,

4~(4-chloro-2-fluoroanilino)-7~(2-{ 1-[(V,/N-dimethylamino)acetyl]piperidin-4-y1} =ethoxy)-6-
methoxyquinazoline,

4-(4-bromo-2-fluoroanilino)-7-(2- {1-[(NV,2V-dimethylamino)acetyl]piperidin-4-y1} ethoxy)-6-
methoxyquinazoline,
4-(4-chloro-2-fluoroanilino)-7-({(3R)-1-[(V,N-dimethylamino)acetyl]piperidin-3—
yl}methoxy)-6-methoxyquinazoline,
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4-(4-Chloro-2-fluoxroanilino)-7-( {(3S)-1-[(N,N—dimethylamino)acetyl]:piperidin—3-
y1}methoxy)-6-me®hoxyquinazoline,

4-(4-bromo-2-fluomroanilino-6-methoxy-7-{3-[(3 aR,6aS)-tetrahydro-5 211 ,3]dioxolo[4,5-
clpyrrol-5-yllpropeoxy}quinazoline,

4-~(4-bromo-2-fluo-roanilino)-6-methoxy-7- {2-[(3aR,6aS)-tetrahydro-SH—[1,3]dioxolo[4,5~
clpyrrol-5-ylletho=xy} quinazoline,

and salts thereof.

For the aveoidance of doubt it is to be understood that where ir this specification a
group is qualified by ‘hereinbefore defined’ or “defined hereinbefore™ the said group
encompasses the £irst occurring and broadest definition as well as eacch and all of the preferred
definitions for tha—t group.

In this spe -cification unless stated otherwise the term "alkyl" i_ncludes both straight and
branched chain alkyl groups but references to individual alkyl group=s such as "propyl" are
specific for the staraight chain version only. An analogous conventio—mn applies to other generic
terms. Unless oterwise stated the term "alkyl" advantageously refe—xs to chains with 1-6
carbon atoms, pre=ferably 1-4 carbon atoms. The term “alkoxy” as ussed herein, unless stated
otherwise include=s “alkyl”-O- groups in which “alkyl” is as hereinbe=fore defined. The term
“aryl” as used hemrein unless stated otherwise includes reference to a  Cg.10 aryl group which
may, if desired, c- arry one or more substituents selected from haloge—mo, alkyl, alkoxy, nitro,
trifluoromethyl a-nd cyano, (wherein alkyl and alkoxy are as hereinb-efore defined). The term
“aryloxy” as usecl herein unless otherwise stated includes “aryl”-O-ggroups in which “aryl” is
as hereinbefore diefined. The term “sulphonyloxy” as used herein re=fers to alkylsulphonyloxy
and arylsulphonywloxy groups in which “alkyl” and “aryl” are as hereeinbefore defined. The
term “alkanoyl” =as used herein unless otherwise stated includes forrmyl and alkylC=O groups
in which “alkyl” is as defined hereinbefore, for example CpalkanoyM is ethanoyl and refers to
CH;C=0, C,alk=anoyl is formyl and refers to CHO. Butanoyl referss to CH3-CH,-CH»-C(O),
jsobutyryl refers to (CHs);.CH-C(0). In this specification unless st:ated otherwise the term
“alkenyl” includ=es both straight and branched chain alkenyl groups but references to
individual alken=yl groups such as 2-butenyl are specific for the strazight chain version only.
Unless otherwise= stated the term “alkenyl” advantageously refers tc> chains with 2-5 carbon
atoms, preferabl~y 3-4 carbon atoms. In this specification unless stat=ed otherwise the term
“alkynyl” includlles both straight and branched chain alkynyl groupss but references to
individual atkyn_yl groups such as 2-butynyl are specific for the stramight chain version only.
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Unless otherwise state-d the term “alkynyl” advantageously refers to chains wvith 2-5 carbon
atoms, preferably 3-4 -carbon atoms. Unless stated otherwise the term “haloaalkyl” refers to an
alkyl group as defined hereinbefore which bears one or more halogeno groups, such as for
example trifiuvorometiayl.

Within the pre=sent invention it is to be understood that a compound of the formula I or
a salt thereof may exhnibit the phenomenon of tautomerism and that the formulae drawings
within this specificati.on can represent only one of the possible tautomeric forms. It istobe
understood that the imvention encompasses any tautomeric form which inhi“bits VEGF
receptor tyrosine kinase activity and is not to be limited merely to any one “tautomeric form
utilised within the foxmulae drawings. The formulae drawings within this sspecification can
represent only one off the possible tautomeric forms and it is to be understo- od that the
specification encompasses all possible tautomeric forms of the compounds- drawn not just
those forms which it has been possible to show graphicaily herein.

Tt will be appereciated that compounds of the formula I or a salt ther-eof may possess an
asymmetric carbon aatom. Such an asymmetric carbon atom is also involveed in the
tautomerism describved above, and it is to be understood that the present ime vention
encompasses any cheiral form (including both pure enantiomers, scalemic &nd racemic
mixtures) as well as  any tautomeric form which inhibits VEGF receptor tysrosine kinase
activity, and is not t-o be limited merely to any one tautomeric form or chimal form utilised
within the formulae drawings. Itis to be understood that the invention en-compasses all
optical and diasterecomers which inhibit VEGF receptor tyrosine kinase acstivity. It is further
to be understood thaat in the names of chiral compounds (R,S) denotes any= scalemic or racemic
mixture while (R) and (S) denote the enantiomers. In the absence of (R,SD), (R) or (S) in the
pame it is to be undlerstood that the name refers to any scalemic or racem3c mixture, wherein a
scalemic mixture contains R and S enantiomers in any relative proportiomss and a racemic
mixture contains R and § enantiomers in the ration 50:50.

It is also to be understood that certain compounds of the formula X and salts thereof
can exist in solvatesd as well as unsolvated forms such as, for example, hsydrated forms. It is
to be understood thmat the invention encompasses all such solvated forms which inhibit VBGF
receptor tyrosine kinase activity.

For the avoidance of any doubt, it is to be understood that when 3¢’ is -NR*- it is the
pitrogen atom bear-ing the R* group which is linked to the quinazoline rirag and to Q! and an
analogous convention applies to similar groups. When W' is, for exampmle, a group of formula
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~NQ*C(O)-, it is thee nitrogen atom bearing the Q* group which is att-ached to the Cy-salkyl
group and the carboonyl (C(0)) group is attached to Q?, whereas whe=n W! is, for example, a
group of formula -C(O)NQ-, it is the carbonyl group which is attaclhed to the Ci.salkyl group
and the nitrogen ateom bearing the Q* group is attached to Q’. A simnilar convention applies to
the other two atom_ W linking groups such as -NQ®SO,- and -SO,2JQ’-. An analogous
convention appliess to other groups. It is further to be understood th=at when X' represents —
NR®- and R* is Cy.=alkoxyC;.salkyl it is the C;.salkyl moiety which Jis linked to the nitrogen
atom of X' and an analogous convention applies to other groups.

For the avoidance of any doubt, it is to be understood that ira a compound of the
formula I when Ql is, for example, a group of formula CMalkylw2 (314alkle2, itis the
terminal C4alkyl moiety which is linked to X!, which is in turn limeked to the quinazoline
ring, similarly wheen Q' is, for example, a group of formula C,.salke=nylQ? it is the Cysalkeny!
moiety which is i nked to X! and an analogous convention applies %o other groups. When Q!
is a group 1-Q*prop-1-en-3-yl it is the first carbon to which the gro=up @’ is attached and it is
the third carbon wrhich is linked to X' and an analogous conventior applies to other groups.

For the av-oidance of any doubs, it is to be understood that i a compound of the
formula I when Q! is, for example, Q? and @’ is a pyrrolidiny] rings which bears a group -(-O-
)(C14alkyl)gringID, it is the -O- or Cr4alkyl which is linked to the ~pyrrolidinyl ring, unless f
and g are both O xvhen it is ring D which is linked to the pyrrolidin=y] ring and an analogous
convention applies to other groups.

For the awoidance of any doubt, it is to be understood that -when Q2 carries a Cy.
saminoalkyl subs-tituent it is the Cy4alkyl moiety which is attached to Q” whereas when Q?
carries a Ci4alky~lamino substituent it is the amino moiety which i_s attached to Q*and an
analogous convemntion applies to other groups.

For the awoidance of any doubt, it is to be understood that ~when Q’ carries a Cy.
salkoxyCialkyl substituent it is the Cj4alkyl moiety which is att=ached to Q> and an
analogous conve-mtion applies to other groups.

For the a~voidance of any doubt, it is to be understood that when R is a group QW2 it
is the W* group wwhich is linked to the quinazoline ring.

For the a~voidance of any doubt, it is to be understood that when R is 2 group
Q*'W*Cy.salkyl><" it is the X' group which is linked to the quinaz~oline ring.

For the a~voidance of any doubt, it is to be understood that when the phrase “a 5-6-
membered satursated or partially unsaturated heterocyclic group” s used herein for the values
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of, for example, Q2, ring D, Q'%, Q' and Q'*" it does not include the value pyridone. Thus
@, ring D, Q", Q' and Q'*" cannot be pyridosne.

Compounds of formula I may be admimistered in the form of a prodrug which is
broken down in the human or animal body to give a compound of the formula I. Examples of
prodrugs include in vivo hydrolysable esters o-fa compound of the formula I.

Various forms of prodrugs are known in the art. For examples of such prodrug
derivatives see:

a) Design of Prodrugs, edited by H. Buncigaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 "Design and Applic-ation of Prodrugs”, by H. Bundgaard

p. 113-191 (1991);

c) R Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmnaceutical Sciences, 77, 285 (1988); and

e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).

An in vivo hydrolysable ester of a cormpound of formula I containing a hydroxy group
includes inorganic esters such as phosphate essters (including phosphoramidic cyclic esters)
and a-acyloxyalkyl ethers and related compownds which as a result of the in vivo hydrolysis of
the ester breakdown to give the parent hydro=y group/s. Examples of a-acyloxyalkyl ethers
include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A selection of in vivo

' hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and

substituted benzoyl and phenylacetyl, alkoxy carbonyl (to give alkyl carbonate esters),
dialkylcarbamoyl and N-(dialkylaminoethyl) -N-alkylcarbamoyl (to give carbamates),
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include
morpholino and piperazino linked from a rin g nitrogen atom via a methylene group to the 3-
or 4- position of the benzoyl ring.

The present invention relates to the compounds of formula I as hereinbefore defined as
well as to the salts thereof. Salts for use in p-harmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the
compounds of formula I and their pharmaceutically acceptable salts. Pharmaceutically
acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula I as hereinbefore defined which are sufficiently basic to form such salts.

Such acid addition salts include for example salts with inorganic or organic acids affording
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pharmaceutically acceptable anions such as with hydrogera halides (especially hydrochloric or
hydrobromic acsid of which hydrochloric acid is particular 1y preferred) or with sulphuric or
phosphoric acicl, or with trifluoroacetic, citric or maleic acid. In addition where the compounds
of formula I ares sufficiently acidic, pharmaceutically acce=ptable salts may be formed with an
inorganic or orgganic base which affords a pharmaceutical®y acceptable cation. Such salts with
inorganic or oraganic bases include for example an alkali rnetal salt, such as a sodium or
potassium salt, an alkaline earth metal salt such as a calciwim or magnesium salt, an ammonium
salt or for exanmple a salt with methylamine, dimethylami-ne, trimethylamine, piperidine,
morpholine or ~tris-(2-hydroxyethyl)amine.

A compound of the formula I, or salt thereof, and other compounds of the invention
(as herein defimned) may be prepared by any process knovern to be applicable to the preparation
of chemically-—related compounds. Such processes includle, for example, those illustrated in
International P*atent Applications Publication Numbers W/0 98/13354 and WO 01/32651, wO
97/22596, WO 97/30035, WO 97/32856 and in Europeara Patent Applications Publication
Nos. 0520722, 0566226, 0602851 and 0635498. Such perocesses also include, for example,
solid phase symthesis. Such processes, are provided as a further feature of the invention and
are as describead hereinafter. Necessary starting materialss may be obtained by standard
procedures of organic chemistry. The preparation of suc h starting materials is described
within the acceompanying non-limiting Examples. Alterrmatively necessary starting materials
are obtainable by analogous procedures to those illustrateed which are within the ordinary skill
of an organic —hemist.

Thus thhe following processes (a) to (¢) and (i) to (iv) constitute further features of the
present invent-ion.
Synthesis of CCompounds of Formula [

(a) Commpounds of the formula I and salts thereof= may be prepared by the reaction of a
compound of ~the formula II:

Ll
R3
)
NS
R? N
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(wherein R? and R? are as defined Imereinbefore and L' is a displaceable moiety), with
compound of the formula III:

Rl

(1)

(wherein R! and Z are as defined Imereinbefore) whereby to obtain compounds of the formula X
and salts thereof. A convenient di=splaceable moiety L! is, for example, a halogeno, alkoxy
(preferably C;4alkoxy), aryloxy om sulphonyloxy group, for example a chloro, bromo, methoxxy,
phenoxy, methanesulphonyloxy om toluene-4-sulphonyloxy group.

The reaction is advantageosusly effected in the presence of either an acid or a base.
Such an acid is, for example, an amhydrous inorganic acid such as hydrogen chloride. Such a-
base is, for example, an organic armine base such as, for example, pyridine, 2,6-lutidine,
collidine, 4-dimethylaminopyridire, triethylamine, morpholine, N-methylmorpholine or
diazabicyclo[5.4.0Jundec-7-ene, owr for example, an alkali metal or alkaline earth metal
carbonate or hydroxide, for exampple sodium carbonate, potassium carbonate, calcium
carbonate, sodium hydroxide or p otassium hydroxide. Alternatively such a base is, for
example, an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline
earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amide. The reactIion
is preferably effected in the presemnce of an inert solvent or diluent, for example an alkanol or=
ester such as methanol, ethanol, 2=-propanol or ethyl acetate, a halogenated solvent such as
methylene chloride, trichloromethane or carbon tetrachloride, an ether such as tetrahydrofur=an
or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene, or a dipolar aprotic solvent
such as N,N-dimethylformamide,, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or
dimethylsulphoxide. The reactiom is conveniently effected at a temperature in the range, for
example, 10 to 150°C, preferably~ in the range 20 to 80°C.

The compound of the invesntion may be obtained from this process in the form of the
free base or alternatively it may e obtained in the form of a salt with the acid of the formulam
H-L' wherein L' has the meanings defined hereinbefore. When it is desired to obtain the free=
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base from the salt, the salt may be treated with a base> as defined hereinbefore using a
conv-entional procedure.

‘When it is desired to obtain the acid salt, the —free base may be treated with an aci d
suchm as a hydrogen halide, for example hydrogen chiloride, sulphuric acid, a sulphonic aczid,
for e=xample methane sulphonic acid, or a carboxylic acid, for example acetic or citric acid,
usin_g a conventional procedure.

(b) Compounds of the formula I and salts thesreof may be prepared by the reactiom,
comweniently in the presence of a base as defined hemreinbefore, of a compound of the foxrmula
Iv:

R
YA
R? F
)
NS
Hx: N
™)

(wherein Z, R! and R? are as hereinbefore defined) ~with a compound of formula V:
RL! \))

(wherein R® is Q', Q"% or Q' W*Cy.salkyl, X is X' wor W* and L' is as hereinbefore defi ned); L
is au displaceable moiety for example a halogeno or sulphonyloxy group such as a brom o or
me-thanesulphonyloxy group. Conveniently L'isa group O-"P(Y); (wherein Y is butyl or
phenyl) and in such cases the compound of formulaa V is conveniently formed in situ. “The
reasction is preferably effected in the presence of a tase (as defined hereinbefore in process (a))
ancd advantageously in the presence of an inert solv ent or diluent (as defined hereinbefore in
proscess (a)), advantageously at a temperature in thes range, for example 10 to 150°C,
coraveniently at about 50°C.

(c) Compounds of the formula I and salts th_ereof may be prepared by the reacti on of a
cormpound of the formula VI:
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Rl
3
R A N F
|
NS
L N)
(VD)
with a compound of the formula VIla-c:
Q'-xH (VIIa)
Q"*-wiH (VIIb)
Q*-W*-Cysalkyl- X' -H (VIIc)

(wherein L', R, R?, Z, Q4L Q% Q% W3, W* and X! are all as hereinbefore defined). The
reaction may conveniently be effected in the gpresence of a base (as defined hereinbefore in

process (2)) and advantageously in the presemce of an inert solvent or diluent (as defined

' hereinbefore in process (a)), advantageously =t a temperature in the range, for example 10 to

20

25

30

150°C, conveniently at about 100°C.
(d) Compounds of the formula I and salts thereof may be prepared by the deprotection of a
compound of the formula VIII:

R Ay F
]
~
R® N)

(VII)

wherein R, R® and Z are all as hereinbefore Jefined, and R® represents a protected R? group
wherein R? is as defined hereinbefore but addllitionally bears one or more protecting groups P2.
The choice of protecting group P? is within thee standard knowledge of an organic chemist, for
example those included in standard texts sucka as "Protective Groups in Organic Synthesis"
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TW. Greene and R.G_ M.Wuts, 2nd Ed, Wiley 1991. Preferably P’ is a protecting group such
as a carbamate (alkoxwycarbonyl) (such as, for example, tert-butoxycambonyl, tert-
amyloxycarbonyl, cycslobutoxycarbonyl, propoxycarbonyl, methoxyc-arbonyl, ethoxycarbonyl
isopropoxycarbonyl, sallyloxycarbony! or benzyloxycarbonyl). More preferably P? is tert-
butoxycarbonyl. The reaction is preferably effected in the presence oof an acid. Such an acid
is, for example, an incrganic acid such as hydrogen chloride, hydrogesn bromide or an organic
acid such as trifluorozcetic acid, trifluoromethane sulphonic acid. Tkne reaction may be
effected in the presen_ce of an inert solvent such as methylene chloridlie, trichloromethane and
in the presence of a tr-ace of water. The reaction is conveniently effe -cted at a temperature in
the range, for exampk.e, 10-100°C, preferably in the range 20-80°C.

(e) Compounds of the formula I and salts thereof may be prepared by the addition of a
substituent to a comp>ound of the formula IX:

R
3
R . NF
|
-~
R’ N/‘

(IX)

wherein R', R® and Z are all as hereinbefore defined, and R” represe=nts an R? group which has

" yetto be substituted_ with its final substituent.

25

30

For example= where R® contains a heterocyclic ring with a siabstituent it is possible to
add the substituent sxfler process (a) above using standard procedure=s of organic chemistry.
Thus for example a compound of formula II as defined hereinbefor-e but wherein R? contains
an unsubstituted hewerocyclic ring may be reacted with a compounc of formula III as defined
hereinbefore to gives an intermediate compound in which R? contaimns an unsubstituted
heterocyclic ring. Whe intermediate compound can then be substittated on the heterocyclic
ring in R? using stamdard organic chemistry techniques to give a firzal compound of formula L.
Synthesis of Interm_ediates

(i) The com-ypounds of formula I and salts thereof in whickn L' is halogeno may for
example be prepare=d by halogenating a compound of the formula =X:
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(wherein R? and R? are as hereinbefore «defined).

Convenient halogenating agents include inorganic acid halides, for example thiomyl
chloride, phosphorus(Il)chloride, phosgohorus(V)oxychloride and phosphorus(V)chloricle. The
halogenation reaction is conveniently effected in the presence of an inert solvent or dilueent such
as for example a halogenated solvent sumch as methylene chloride, trichloromethane or caarbon
tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene. The reaction is
conveniently effected at a temperature &n the range, for example 10 to 150°C, preferablsy in the
range 40 to 100°C.

The compounds of formula X amd salts thereof may for example be prepared by reacting

a compound of the formula XI:

Ie))

(wherein R® and L! are as hereinbefores defined) with a compound of the formula VII ass
hereinbefore defined. The reaction may conveniently be effected in the presence of a b>ase (as
defined hereinbefore in process (a)) an_d advantageously in the presence of an inert solxent or
diluent (as defined hereinbefore in pro«ess (2)), advantageously at a temperature in the range,
for example 10 to 150°C, convenientlys at about 100°C.

The compounds of formula X and salts thereof may also be prepared by cyclisimng a

. compound of the formula XII:
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R Al

(X1

(wherein R% and_ R?, are as hereinbefore defined, and Al is am hydroxy, alkoxy (preferably C;.
salkoxy) or amiro group) whereby to form a compound of fosrmula X or salt thereof. The
cyclisation may be effected by reacting a compound of the fomula XTI, where Alisan
hydroxy or alko—xy group, with formamide or an equivalent tlhereof effective to cause
cyclisation whem-eby a compound of formula X or salt thereo—f'is obtained, such as [3-
(dimethylamino -)-2-azaprop-2-enylidene]dimethylammoniunmn chloride. The cyclisation is
conveniently efffected in the presence of formamide as solvemnt or in the presence of an inert
solvent or diluemt such as an ether for example 1,4-dioxan. —The cyclisation is conveniently
effected at an el_evated temperature, preferably in the range &0 to 200°C. The compounds of
formula X may also be prepared by cyclising a compound ofif the formula XTI, where Alisan

amino group, w-ith formic acid or an equivalent thereof effecstive to cause cyclisation whereby a

20

25

compound of fosrmula X or salt thereof is obtained. Equivale=nts of formic acid effective to
cause cyclisation include for example a tri-C; salkoxymethame, for example triethoxymethane
and trimethoxyrnethane. The cyclisation is conveniently effsected in the presence of a catalytic
amount of an arahydrous acid, such as a sulphonic acid for ex<ample p-toluenesulphonic acid,
and in the prese=nce of an inert solvent or diluent such as for example a halogenated solvent
such as methyle=ne chloride, trichloromethane or carbon tetr=achloride, an ether such as diethyl
ether or tetrahycirofuran, or an aromatic hydrocarbon solvenrt such as toluene. The cyclisation
is conveniently effected at a temperature in the range, for ex ample 10 to 100°C, preferably in
the range 20 to _50°C.

Compotands of formula XII and salts thereof may for— example be prepared by the
reduction of the= nitro group in a compound of the formula XZTII:
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(XD

(wherein R?, R® and A! axre as hereinbefore defined) to yield a compound of foxmula X1 as
hereinbefore defined. The reduction of the nitro group may conveniently be eFfected by any of
the procedures known fo r such a transformation. The reduction may be carried out, for
example, by the hydrogemation of a solution of the nitro compound in the presence of an inert
solvent or diluent as defi ned hereinbefore in the presence of a metal effective to catalyse
hydrogenation reactions such as palladium or platinum. A furtber reducing ag ent is, for
example, an activated meetal such as activated iron (produced for example by vwashing iron
powder with a dilute solwtion of an acid such as hydrochloric acid). Thus, for example, the
reduction may be effectesd by heating the nitro compound and the activated metal in the
presence of a solvent or diluent such as a mixture of water and alcohol, for example methanol
or ethanol, to a temperat-ure in the range, for example 50 to 150°C, conveniently at about 70°C.
Compounds of thae formula XIIT and salts thereof may for example be porepared by the

reaction of a compound of the formula XIV:

(wherein R®, L' and A" zare as hereinbefore defined) with a compound of the formula VII as
hereinbefore defined to _give a compound of the formual XIII. The reaction 0¥ the compounds
of formulae XIV and VI is conveniently effected under conditions as describ ed for process

(c) hereinbefore.
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Compeounds of formula XIIT and salts thereof, may for example alseo be prepared by the

reaction of a compound of the formula XV:

o

R3 Al

ox I:I+;
.-

XV)

(wherein R3, X?and A! are as hereinbefore defined) with a compound of #the formula V as
hereinbefore defined to yield a compound of formula XIII as hereinbefore defined. The
reaction of thhe compounds of formulae XV and V is conveniently effectead under conditions as
described fomr process (b) hereinbefore.

The compounds of formula II and salts thereof may also be prepamred for example by
reacting a cosmpound of the formula XVI:

(wherein R* and X2 are as hereinbefore defined and L? represents a displ-aceable protecting
moiety) with a compound of the formula V as hereinbefore defined, whe=reby to obtain a
compound of formula II in which L' is represented by L”.

A compound of formula XV1 is conveniently used in which L? respresents a phenoxy
group whick may if desired carry up to 5 substituents, preferably up to 2- substituents, selected
from halogesno, nitro and cyano. The reaction may be conveniently effected under conditions
as describecd for process (b) hereinbefore.

The compounds of formula XVI and salts thereof as hereinbefore defined may for
example be prepared by deprotecting a compound of the formula XVII:
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L2
3
R N
s
p'x? N)

XVI)

(wherein R?, X? and L? are as hereinbefore defined and P' represents a phenoliic hydroxy
protecting group). The choice of pheznolic hydroxy protecting group P! is within the standard
knowledge of an organic chemist, fom example those included in standard textss such as
"Protective Groups in Organic Synth._esis" T.W. Greene and R.G.M.Wuts, 2nd_ Ed. Wiley 1991,
including ethers (for example, methy~1, methoxymethyl, allyl and benzyl and beenzyl substituted
with up to two substituents selected Xrom Ci.4alkoxy and nitro), silyl ethers (foor example,
t-butyldiphenylsilyl and t-butyldimethylsilyl), esters (for example, acetate anc} benzoate) and
carbonates (for example, methyl andk benzy] and benzyl substituted with up to= two substituents
selected from Cj4alkoxy and nitro). Deprotection may be effected by technicques well known
in the literature, for example where ' represents a benzyl group deprotectiona may be effected
by hydrogenolysis or by treatment with trifluoroacetic acid.

The removal of such a phenolic hydroxy protecting group may be effexcted by any of the
procedures known for such a transfomation, including those reaction conditi ons indicated in
standard texts such as that indicated. hereinbefore, or by a related procedure. The reaction
conditions preferably being such thaat the hydroxy derivative is produced witkout unwanted
reactions at other sites within the stzarting or product compounds. For examp-le, where the
protecting group P! is acetate, the ti-ansformation may conveniently be effect-ed by treatment of
the quinazoline derivative with a baase as defined hereinbefore and including ammonia, and its
mono and di-alkylated derivatives, -preferably in the presence of a protic solv=ent or co-solvent
such as water or an alcohol, for exa mple methanol or ethanol. Such a reaction can be effected
in the presence of an additional inexrt solvent or diluent as defined hereinbefore and at a
temperature in the range 0 to 50°C,. conveniently at about 20°C.

One compound of formula MI may if desired be converted into anothe=r compound of
formula II in which the moiety L' i s different. Thus for example a compoummd of formula II in
which L' is other than halogeno, fosr example optionally substituted phenoxy.’, may be converted
to a compound of formula II in whiich L' is halogeno by hydrolysis of a commpound of formula
1I (in which L! is other than halogesno) to yield 2 compound of formula X as hereinbefore
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defi_ned, followed by introduction of halide to the compound of #Formula X, thus obtained as
heresinbefore defined, to yield a compound of formula IT in whic-h L! represents halogeno.
(ii) Compounds of the formula IV as hereinbefore defined and s alts thereof may be made by
depmrotecting the compound of formula XVIIL:

R y F F
"
p'x? N)

(weherein R!, R®, P!, X? and Z are as hereinbefore defined) by za process for example as
de=scribed in (i) above.

Compounds of the formula XVIII and salts thereof mazy be made by reacting
cosmpounds of the formulae XV and I as hereinbefore defimed, under the conditions
described in (a) hereinbefore, to give a compound of the formala XVIII or salt thereof.

(iii) Compounds of the formula VI and salts thereof as hereinbefore defined may be
m.ade by reacting a compound of the formula XTX:

L
3
R AN
|
N
L N)

XIX)

| (wwherein R3 and L' are as hereinbefore defined, and L' inthe 4- and 7- positions may be the
 ssame or different) with a compound of formual III as hereinbacfore defined, the reaction for
e-xample being effected by a process as described in (2) aboves.

(iv) A compound of the formula VIII may be preparecd by the reaction of a compound
owfthe formula IV as defined hereinbefore with a compound c>f the formula XX:
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RS-L! X

wherein R® and 1! are as defined hereinbefore under the c>onditions described in (b)
hereinbefore toe give a compound of the formula VIII or s=alt thereof. The reaction is
preferably effe cted in the presence of a base (as defined mereinbefore in process (a)) and
advantageousl=y in the presence of an inert solvent or dilu_ent (as defined hereinbefore in
process (a)), acivantageously at a temperature in the ranges, for example 10 to 150°C,
conveniently im the range 20-50°C.

When = pharmaceutically acceptable salt of a commpound of the formula I is required, it
may be obtain<d, for example, by reaction of said compaomund with, for example, an acid using a
conventional procedure, the acid having a pharmaceuticanlly acceptable anion.

Certair of the intermediates herein are novel and these are presented as a further
aspect of the poresent invention.

The id_entification of compounds which potently~ inhibit the tyrosine kinase activity
associated with the VEGF receptors such as Flt and/or KTDR, which inhibit the tyrosine kinase
activity assocaated with the EGF receptor and which are inactive or only weakly active in the
hERG assay, dis desirable and is the subject of the presemmt invention.

These properties may be assessed, for example, musing one or more of the procedures set
out below:

(2) In Vitro R_eceptor Tyrosine Kinase Inhibition Test
This assay determines the ability of a test compound to inhibit tyrosine kinase activity.

'DNA encodirng VEGF or epidermal growth factor (EGF=) receptor cytoplasmic domains may b-e

obtained by teotal gene synthesis (Edwards M, Internatiownal Biotechnology Lab 5(3), 19-25,
1987) or by c-loning. These may then be expressed ina suitable expression system to obtain
polypeptide wwith tyrosine kinase activity. For example VEGF and EGF receptor cytoplasmic
domains, whii ch were obtained by expression of recombwinant protein in insect cells, were foun<d
to display int-rinsic tyrosine kinase activity. In the case of the VEGF receptor Flt (Genbank
accession nummber X51602), a 1.7kb DNA fragment enczoding most of the cytoplasmic domain ,
commencing Wwith methionine 783 and including the ter-mination codon, described by Shibuya
et al (Oncogene, 1990, 5: 519-524), was isolated from <oDNA and cloned into a baculovirus
transplaceme=nt vector (for example pAcYM1 (see The Baculovirus Expression System: A
Laboratory GSuide, L.A. King and R. D. Possee, Chapmman and Hall, 1992) or pAc360 or
pBlueBacHiss (available from Invitrogen Corporation)). This recombinant construct was co-
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transfected into insect cells (for example Spodopteera frugiperda 21(Sf21)) with viral DNA (eg
Pharmingen BaculoGold) to prepare recombinant baculovirus. (Details of the methods for the
assembly of recombinant DNA molecules and the= preparation and use of recombinant
baculovirus can be found in standard texts for exzample Sambrook ¢t al, 1989, Molecular
cloning - A Laboratory Manual, 2nd edition, Cold Spring Harbour Laboratory Press and
OReilly et al, 1992, Baculovirus Expression Vec—tors - A Laboratory Manual, W. H. Freeman
and Co, New York). For other tyrosine kinases feor use in assays, cytoplasmic fragments
starting from methionine 806 (KDR, Genbank ac cession number L04947) and methionine 668
(EGF receptor, Genbank accession number X005-88) may be cloned and expressed in a similar
manner.

For expression of cFlt tyrosine kinase act3vity, Sf21 cells were infected with plaque-
pure cFlt recombinant virus at a multiplicity of irafection of 3 and harvested 48 hours later.
Harvested cells were washed with ice cold phospehate buffered saline solution (PBS) (10mM
sodium phosphate pH7.4, 138mM sodium chloriade, 2.7mM potassium chloride) then
resuspended in ice cold HNTG/PMSF (20mM H -epes pH7.5, 150mM sodium chloride, 10% v/v
glycerol, 1% v/v Triton X100, 1.5mM magnesiumn chloride, 1mM ethylene glycol-
bis(Baminoethy! ether) N,N,N’,N’-tetraacetic aci-d (EGTA), 1mM PMSF
(phenylmethylsulphonyl fluoride); the PMSF is &xdded just before use from a freshly-prepared
100mM solution in methanol) using 1ml HENTG-/PMSF per 10 million cells. The suspension
was centrifuged for 10 minutes at 13,000 rpm at  4°C, the supernatant (enzyme stock) was
removed and stored in aliquots at -70°C. Each n_ew batch of stock enzyme was titrated in the
assay by dilution with enzyme diluent (100mM Blepes pH 7.4, 0.2mM sodium orthovanadate,
0.1% v/v Triton X100, 0.2mM dithiothreitol). F or a typical batch, stock enzyme is diluted 1 in
2000 with enzyme diluent and 50pl of dilute enz=yme is used for each assay well.

A stock of substrate solution was prepare=d from a random copolymer containing
tyrosine, for example Poly (Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in
PBS at -20°C and diluted 1 in 500 with PBS for —plate coating.

On the day before the assay 1001 of dilLated substrate solution was dispensed into all
wells of assay plates (Nunc maxisorp 96-well imamunoplates) which were sealed and left
overnight at 4°C.

On the day of the assay the substrate soluation was discarded and the assay plate wells

were washed once with PBST (PBS containing (0.05% v/v Tween 20) and once with 50mM
Hepes pH7.4.
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Test compouncls were diluted with 10% dimethylsulphoxide (DMSO) and 25 pl of
diluted compound wass transferred to wells in the washed assay plates. "Total™ control wells
contained 10% DMSO instead of compound. Twenty five microlitres of 4A0m™
manganese(I)chloride containing 8uM adenosine-5’-triphosphate (ATP) wass added to all test
wells except "blank" control wells which contained manganese(I)chloride wilithout ATP. To
start the reactions 501l of freshly diluted enzyme was added to each well and_. the plates were
incubated at room termperature for 20 minutes. The liquid was then discardecd and the wells
were washed twice with PBST. One hundred microlitres of mouse 1gG anti—phosphotyrosine
antibody (Upstate Bisotechnology Inc. product 05-321), diluted 1 in 6000 witTh PBST containing
0.5% w/v bovine sertam albumin (BSA), was added to each well and the plat-es were incubated
for 1 hour at room teamperature before discarding the liquid and washing the wells twice with
PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked sh-eep anti-mouse Ig
antibody (Amersham product NXA 931), diluted 1 in 500 with PBST contai ning 0.5% w/v
BSA, was added andl the plates were incubated for 1 hour at room temperatare before
discarding the liquidi and washing the wells twice with PBST. One hundred. microlitres of 2,2’-
azino-bis(3-ethylberazthiazoline-6-sulphonic acid) (ABTS) solution, freshly prepared using one
50mg ABTS tablet (Boehringer 1204 521) in 50ml freshly prepared 50mM -phosphate-citrate
buffer pH5.0 + 0.03 % sodium perborate (made with 1 phosphate citrate buf-fer with sodium
perborate (PCSB) capsule (Sigma P4922) per 100ml distilled water), was aadded to each well.
Plates were then incubated for 20-60 minutes at room temperature until the optical density
value of the "total" <ontrol wells, measured at 405nm using a plate reading spectrophotometer,
was approximately 1.0. "Blank"” (no ATP) and "total" (no compound) cont=rol values were used
to determine the dil-ution range of test compound which gave 50% inhibtiom of enzyme activity.
(b) In Vitro HUVEC Proliferation Assay

This assay Cletermines the ability of a test compound to inhibit the ggrowth factor-
stimulated proliferaition of human umbilical vein endothelial cells (TUVECT).

HUVEC ce1ls were isolated in MCDB 131 (Gibco BRL) + 7.5% v/ v foetal calf serum
(FCS) and were plated out (at passage 2 to 8), in MCDB 131 + 2% v/v FC S+ 3ug/ml heparin +
1pug/ml hydrocortisone, at a concentration of 1000 cells/well in 96 well plates. After a
minimum of 4 houxs they were dosed with the appropriate growth factor (&.c. VEGF 3ng/ml),
EGF 3ng/ml or b-F*GF 0.3ng/ml) and compound. The cultures were then incubated for 4 days
at 37°C with 7.5% carbon dioxide. On day 4 the cultures were pulsed withh 1uCi/well of
tritiated-thymidines (Amersham product TRA 61) and incubated for 4 hour=s. The cells were
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harvested using a 96-well plate haarvester (Tomtek) and then assayed for incorporaation of
tritium with a Beta plate counter. Incorporation of radioactivity into cells, expresased as cpm,
was used to measure inhibition off growth factor-stimulated cell proliferation by c=ompounds.
() In Vivo Solid Tumour Diseases Model
This test measures the capacity o £ compounds to inhibit solid tumour growth.

CaLu-6 tumour xenografits were established in the flank of female athym—ic Swiss

~ nwnu mice, by subcutaneous injesction of 1x10° CaLu-6 cells/mouse in 100p1 of a50% (v/v)
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solution of Matrigel in serum fre=e culture medium. Ten days after cellular implaant, mice were
allocated to groups of 8-10, so ass to achieve comparable group mean volumes. ~Tumours were
measured using vernier calipers and volumes were calculated as: (lxw)x V({1 x ~w) x (/6)
where 1 is the longest diameter aand w the diameter perpendicular to the longest cliameter. Test
compounds were administered orally once daily for a minimum of 21 days, and control
animals received compound diltient. Tumours were measured twice weekly. T he level of
growth inhibition was calculatead by comparison of the mean tumour volume of ™~ the control
group versus the treatment growp, and statistical significance determined using a Students’ t-
test and/or a Mann-Whitney Ra-nk Sum Test. The inhibitory effect of compounad treatment
was considered significant whem p<0.05.

(d) hERG-encoded Potassium Channel Inhibition Test

This assay determines t3he ability of a test compound to inhibit the tail ccurrent flowing
through the human ether-a-go-geo-related-gene (hERG)-encoded potassium chamnnel.

Human embryonic kidrmey (HEK) cells expressing the hERG-encoded channel were
grown in Minimum Essential Mwledium Eagle (EMEM; Sigma-Aldrich catalogiae number
M2279), supplemented with 10% Foetal Calf Serum (Labtech International; pmroduct number
4-101-500), 10% M1 serum-freee supplement (Egg Technologies; product nummber 70916) and
0.4 mg/ml Geneticin G418 (Si gma-Aldrich; catalogue number G7034). One ortwo days
before each experiment, the ceslis were detached from the tissue culture flasks with Accutase
(TCS Biologicals) using stand_ard tissue culture methods. They were then put onto glass
coverslips resting in wells of a 12 well plate and covered with 2 ml of the growwving media.

For each cell recorded., a glass coverslip containing the cells was place=d at the bottom
of a Perspex chamber containfing bath solution (see below) at ambient tempersature (~20 °C).
This chamber was fixed to thes stage of an inverted, phase-contrast microscopee. Immediately
after placing the coverslip in tthe chamber, bath solution was perfused into the= chamber from a
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gravity-fed reservoir for 2 minutes at a rate of ~ 2 m®/min. After this time, perfusion was
stopped.

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus)
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution (see
hereinafter). The pipette was connected to the headsstage of the patch clamp amplifier
(Axopatch 200B, Axon Instruments) via a silver/silv-er chloride wire. The headstage ground
was connected to the carth electrode. This consistedl of a silver/silver chloride wire embedded
in 3% agar made up with 0.85% sodium chloride.

The cell was recorded in the whole cell confl guration of the patch clamp technique.
Following “break-in”, which was done at 2 holding gpotential of -80 mV (set by the amplifier),
and appropriate adjustment of series resistance and capacitance controls, electrophysiology
software (Clampex, Axon Instruments) was used to sset a holding potential (-80 mV) and to
deliver a voltage protocol. This protocol was appliecd every 15 seconds and consisted ofa 1s
step to +40 mV followed by a 1 s step to —50 mV. Thhe current response to each imposed
voltage protocol was low pass filtered by the amplifSer at 1 kHz. The filtered signal was then
acquired, on line, by digitising this analogue signal #rom the amplifier with an analogue to
digital converter. The digitised signal was then capCured on a computer running Clampex

'. software (Axon Instruments). During the holding peotential and the step to + 40 mV the

20

current was sampled at 1 kHz. The sampling rate w-as then set to 5 kHz for the remainder of

the voltage protocol.

The compositions, pH and osmolarity of the bath and pipette solution are tabulated
below.

Salt Pipette (mI™) Bath (mM)
NaCl - 137
KCl 130 4
MgCl, 1 1
CaCl, - 1.8
HEPES 10 10
glucose - 10
NazATP 5 -
EGTA 5 -
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Parameter Pipette Bath
pH 7.18-7.22. 7.40
pH adjustment with | IM KOH 1M NaOH
Osmolarity (mOsm) | 275-285 285-295

The amplitude of the hERG-encoded potassivam channel tail current following the step
from +=40 mV to —50 mV was recorded on-line by CZampex software (Axon Instruments)—
Follow-ing stabilisation of the tail current amplitude, bath solution containing the vehicle for
the test= substance was applied to the cell. Providing the vehicle application bad no signifSicant
effect On tail current amplitude, a cumulative concermtration effect curve to the compoundl was
then constructed.

The effect of each concentration of test compound was quantified by expressing the
tail cur—rent amplitude in the presence of a given conecentration of test compound as a
percen-tage of that in the presence of vehicle.

Test compound potency (ICso) was determin ed by fitting the percentage inhibitiomn
values making up the concentration-effect to a four gparameter Hill equation using a stan’ard
data-fi—tting package. If the level of inhibition seen =t the highest test concentration did mot
exceed 50%, no potency value was produced and a poercentage inhibition value at that
concertration was quoted.

Although the pharmacological properties of the compounds of formula I vary wikh
structumral change, in general, activity possessed by compounds of the formula I, may be
demorastrated at the following concentrations or dosses in one or more of the above tests &a),
(b) anc o)

Test (a):-  ICs in the range, for example, <5uM;

Test (b):-  ICsp in the range, for example, 0.001 - SpM;

Test (c):- activity in the range, for example, 0.1-100mg/kg;

Example 1 of the present application has JICso values in the enzyme assay (a) Of:.
0.029p_uM against KDR;
0.49.MM against Flt-1; and
0.072p. M against EGFR.

In the HUVEC assay (b) Example 1 of thee present application has ICso values of:
0.011=4uM with respect to VEGF and 0.1 with respect to EGF.
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Example 1 of the present application has an ICsp of 1 .5uM in the hERG assay (d)-

According to a further asspect of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula I as defined hereinbefore or a
pharmaceutically acceptable sakt thereof, in association with a pharmaceutically acceptable
excipient or carrier.

The composition may be in a form suitable for oral administration, (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for administration by inhalation (for example as a finely
divided powder or a liquid aerosol), for administration by insufflation (for example as a finely
divided powder), for parenterall injection (for example as a sterile solution, suspension or
emulsion for intravenous, subc-utaneous, intramuscular, intravascular or infusion dosing), for
topical administration (for exammple as creams, ointments, gels, or aqueous or oily solutions or
suspensions), or for rectal admuinistration (for example as a suppository). In general the above
compositions may be preparedt. in a conventional manner using conventional excipients.

The compositions of thae present invention are advantageously presented in unit dosage
form. The compound will normally be administered to a warm-blooded animal at a unit dose
within the range 5-5000mg pe square metre body area of the animal, i.e. approximately
0.1-100mg/kg. A unit dose in_ the range, for example, 1-100mg/kg, preferably 1-50mg/kg is
envisaged and this normally provides a therapeutically-effective dose. A unit dose form such
as a tablet or capsule will usually contain, for example 1-250mg of active ingredient.

According to a further aspect of the present invention there is provided a compound of
the formula I or a pharmaceutsically acceptable salt thereof as defined hereinbefore for use in a
method of treatment of the human or animal body by therapy.

A further feature of the present invention is a compound of formula I, or a

pharmaceutically acceptable salt thereof, for use as a medicament, conveniently a compound

" of formula I, or a pharmaceutsically acceptable salt thereof, for use as a medicament for

producing an antiangjogenic zand/or vascular permeability reducing effect in a warm-blooded
animal such as a human being,.

Thus according to a fiurther aspect of the invention there is provided the use of a
compound of the formula I, cer a pharmaceutically acceptable salt thereof in the manufacture
of a medicament for use in time production of an antiangiogenic and/or vascular permeability

reducing effect in 2 warm-blooded animal such as a human being,
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According to a further feature of the invwention there is provided a method for
produczing an antiangiogenic and/or vascular pesrmeability reducing effect in a warm-blo oded
anima-l, such as a human being, in need of such_. treatment which comprises administerin g to
said amimal an effective amount of a compouncl of formula I or a pharmaceutically acceyptable
salt th_ereof as defined hereinbefore.

As stated above the size of the dose req uired for the therapeutic or prophylactic
treatnent of a particular disease state will nece=ssarily be varied depending on the host tareated,
the ro—ute of administration and the severity of #the illness being treated. Preferably a daily
dose i-n the range of 0.1-50mg/kg is employed. However the daily dose will necessarily be
variecl depending upon the host treated, the par-ticular route of administration, and the sesverity
of the= illness being treated. Accordingly the o-ptimum dosage may be determined by thee
practi-tioner who is treating any particular patient.

The antiangiogenic and/or vascular per-meability reducing treatment defined

. hereirbefore may be applied as a sole therapy or may involve, in addition to a compourad of

the in.vention, one or more other substances ammd/or treatments. Such conjoint treatmen® may
be achhieved by way of the simultaneous, sequential or separate administration of the
indiviidual components of the treatment. In thee field of medical oncology it is normal pwractice
to use a combination of different forms of treamtment to treat each patient with cancer. kn
mediccal oncology the other component(s) of s—uch conjoint treatment in addition to the
antiargiogenic and/or vascular permeability reducing treatment defined hereinbefore nay be:
surge=ry, radiotherapy or chemotherapy. Such chemotherapy may cover three main cate=gories

" of therapeutic agent:

25

30

(i) ofther antiangiogenic agents such as those wwhich inhibit the effects of vascular endosthelial
grow—th factor, (for example the anti-vascular eendothelial cell growth factor antibody
bevaccizumab [Avastin™], and those that work by different mechanisms from those de-fined
herei-nbefore (for example linomide, inhibitorss of integrin avP3 function, angiostatin, razoxin,
thaliclomide), and including vascular targetings agents (for example combretastatin phossphate
and ccompounds disclosed in International Pateent Applications WO00/40529, WO 00/4-1669,
WOR1/92224, W002/04434 and WO02/0821 3 and the vascular damaging agents descxibed in
Intermnational Patent Application Publication Io. WO 99/02166 the entire disclosure of which
documment is incorporated herein by reference.., (for example N-acetylcolchinol-O-phospobate));
(ii) csytostatic agents such as antioestrogens (#for example tamoxifen,toremifene, ralox fene,
drolowxifene, iodoxyfene), oestrogen receptor clown regulators (for example fulvestrant)),
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progestogens (for example megestrol &cetate), aromatase inhibitors (for example anastrozole,
letrazole, vorazole, exemestane), antiperogestogens, antiandrogens (for example flutamide,
nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and antagonists (for examplee
goserelin acetate, luprolide, buserelin)®, inhibitors of 5q-reductase (for example finasteride),
anti-invasion agents (for example met alloproteinase inhibitors like marimastat and inhibitor:s
of urokinase plasminogen activator resceptor function) and inhibitors of growth factor

function, (such growth factors include= for example platelet derived growth factor and
hepatocyte growth factor), such inhibiitors include growth factor antibodies, growth factor
receptor antibodies, (for example the anti-erbb2 antibody trastuzumab [Herceptin™] and thee
anti-erbbl antibody cetuximab [C2257]), farnesy} transferase inhibitors, tyrosine kinase
inhibitors for example inhibitors of th_e epidermal growth factor family (for example EGFR
family tyrosine kinase inhibitors such_ as N~(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-armine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chlozxro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)) and serine/threon-ine
kinase inhibitors); and

(iii) antiproliferative/antineoplastic dr-ugs and combinations thereof, as used in medical
oncology, such as antimetabolites (fo=r example antifolates like methotrexate,
ﬂporopyrimidines like 5-fluorouracil,_ tegafur, purine and adenosine analogues, cytosine
arabinoside); antitumour antibiotics (for example anthracyclines like adriamycin, bleomycimn,
doxorubicin, daunomycin, epirubicin and idarubicin, mitomycin-C, dactinomycin,
mithramycin); platinum derivatives (£or example cisplatin, carboplatin); alkylating agents (=for
example nitrogen mustard, melphalarm, chlorambucil, busulphan, cyclophosphamide,
ifosfamide, nitrosoureas, thiotepa); aratimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine, viraorelbine, and taxoids like taxol, taxotere);

topoisomerase inhibitors (for examples epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan, camptothecin aand also irinotecan); also enzymes (for example
asparaginase); and thymidylate synthzase inhibitors (for example raltitrexed);

and additional types of chemotherapesutic agent include:

(iv) biological response modifiers (fo-r example interferon),

(v) antibodies (for example edrecolormab);

(vi) antisense therapies, for example ®hose which are directed to the targets listed above, suech
as ISIS 2503, an anti-ras antisense;
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(vii) gene therapy approachess, including for example approaches to replace ab errant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene~directed e=nzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine kinase= or a bacterial
nitroreductase enzyme and azpproaches to increase patient tolerance to chemotTherapy or
radiotherapy such as multi-d.rug resistance gene therapy; and

(viii) immunotherapy approaches, including for example ex-vivo and in-vivo =approaches to
increase the immunogenicity of patient tumour cells, such as transfection witk cytokines such
as interleukin 2, interleukin <4 or granulocyte-macrophage colony stimulating —factor,
approaches to decrease T-ce1l anergy, approaches using transfected immune c=ells such as
cytokine-transfected dendritsic cells, approaches using cytokine-transfected tu-ymour cell lines
and approaches using anti-icliotypic antibodies.

For example such cosnjoint treatment may be achieved by way of the ssimultaneous,
sequential or separate administration of a compound of formula I as defined hereinbefore, and
a vascular targeting agent described in WO 99/02166 such as N-acetylcolchiriol-O-phosphate
(Example 1 of WO 99/0216-6).

Tt is known from W 01/74360 that antiangiogenics can be combined with
antihypertensives. A compound of the present invention can also be adminis-tered in
combination with an antihygpertensive. An antihypertensive is an agent whickn lowers blood
pressure, see WO 01/74360 which is incorporated herein by reference.

Thus according to thie present invention there is provided a method of= treatment of a
disease state associated with angiogenesis which comprises the administratio-n of an effective
amount of a combination of a compound of the present invention or a pharmaaceuticaily

acceptable salt thereof and zan anti-hypertensive agent to a warm-blooded ani mmnal, such as a

" human being.
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According to a furthier feature of the present invention there is provid-ed the use of a
combination of a compoundl of the present invention or a pharmaceutically ascceptable salt

thereof and an anti-hypertemsive agent for use in the manufacture of a mediczament for the

~ treatment of a disease state associated with angiogenesis in a warm-blooded xmammal, such as

30

a human being,
According to a furthyer feature of the present invention there is provid_ed a
pharmaceutical compositiom comprising a compound of the present inventior or a

pharmaceutically acceptabl € salt thereof and an anti-hypertensive agent for tHhe treatment of a
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disease state associated with angiogenesis in a warm. -blooded mammal, such as a human
being.

According to a further aspect of the present i nvention there is provided a method for
producing an anti-angiogenic and/or vascular perme=ability reducing effect in a warm-blooded

animal, such as a human being, which comprises ad-ministering to said animal an effective

" amount of a combination of a compound of the pressent invention or a pharmaceutically
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acceptable salt thereof and an anti-hypertensive age=nt.

According to a further aspect of the present invention there is provided the use of a
combination of 2 compound of the present invention or a pharmaceutically acceptable salt
thereof and an anti-hypertensive agent for the mamafacture of a medicament for producing an
anti-angiogenic and/or vascular permeability reduc-ing effect in a warm-blooded mammal,
such as a human being.

Preferred antihypertensive agents are calcivtam channel blockers, angiotensin
converting enzyme inhibitors (ACE inhibitors), anggiotensin II receptor antagonists (A-II
antagonists), diuretics, beta-adrenergic receptor blockers (B-blockers), vasodilators and alpha_~
adrenergic receptor blockers (a-blockers). Particumlar antihypertensive agents are calcium
channel blockers, angiotensin converting enzyme Jnhibitors (ACE inhibitors), angiotensin I
receptor antagonists (A-II antagonists) and beta-acClrenergic receptor blockers (B-blockers),
especially calcium channel blockers.

As stated above the compounds defined in the present invention are of interest for

their antiangiogenic and/or vascular permeability reducing effects. Such compounds of the

_ invention are expected to be useful in a wide rang-e of disease states including cancer,
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diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, lymphoedema,
acute and chronic nephropathies, atheroma, arterizal restenosis, autoimmune diseases, acute
inflammation, excessive scar formation and adhessions, endometriosis, dysfunctional uterine
bleeding and ocular diseases with retinal vessel proliferation including age-related macular
degeneration. Cancer may affect any tissue and i-ncludes leukaemia, multiple myeloma and
lymphoma. In particular such compounds of the invention are expected to slow
advantageously the growth of primary and recurr-ent solid tumours of, for example, the colom,
breast, prostate, lungs and skin. More particularl-y such compounds of the invention are
expected to inhibit any form of cancer associated. with VEGF including leukaemia, mulitple=
myeloma and lymphoma and also, for example, tthe growth of those primary and recurrent
solid tumours which are associated with VEGF, especially those tumours which are
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significantly dependent on VEGSF for their growth and spread, including for exampl.e, certain
turmours of the colon, breast, prostate, lung, vulva and skin.

In another aspect of the present invention compounds of formula I are expecsted to
inhibit the growth of those primary and recurrent solid tumours which are associate=d with
EGF especially those tumours wvhich are significantly dependent on EGF for their gzrowth and
spread.

In another aspect of the: present invention compounds of formula I are expe~cted to
inhibit the growth of those prirmary and recurrent solid tumours which are associate=d with
both VEGF and EGF especially those tumours which are significantly dependent osn VEGF
and EGF for their growth and spread, for example non-small cell lung cancer (NSCLO).

In addition to their use in therapeutic medicine, the compounds of formula Tand their
pharmaceutically acceptable salts are also useful as pharmacological tools in the deevelopment
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of
inhibitors of VEGF receptor ty/rosine kinase activity in laboratory animals such as  cats, dogs,
rabbits, monkeys, rats and micse, as part of the search for new therapeutic agents.

It is to be understood that where the term “ether” is used anywhere in this sspecification
it refers to diethyl ether.

The invention will novw be illustrated in the following non-limiting Examp 1les in
which, unless otherwise stated:-

(i) evaporations wer-e carried out by rotary evaporation in vacuo and wo-tk-up
procedures were carried out after removal of residual solids such as drying agents by
filtration;

(i) operations were carried out at ambient temperature, that is in the ramnge 18-25°C
and under an atmosphere of am inert gas such as argon;

(iii) column chromatography (by the flash procedure) and medium presssure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Art. 9303)) reversed-phase silica obtained from E. Merck, Darmustadt,
Germany; .

(iv) yields are givemn for illustration only and are not necessarily the mamximum
attainable;

(v) melting points zre uncorrected and were determined using a Mettlexr SP62
automatic melting point appaxatus, an oil-bath apparatus or a Koffler hot plate ap—paratus.
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(vi) the structures of the end-poroducts of the formula I were confirmed by muclear
(generally proton) magnetic resonance (INMR) and mass spectral techniques; proton Enagnetic
resonance chemical shift values were mesasured on the delta scale and peak multipliciities are
shown as follows: s, singlet; d, doublet; -t, triplet; m, multiplet; br, broad; q, quartet, qquin,
quintet;

(vii) intermediates were not g enerally fully characterised and purity was asssessed
by thin layer chromatography (TLC), high-performance liquid chromatography (HPL.C),
infra-red (IR) or NMR analysis;

(viii) HPLC were run under 2 different conditions:

1) on a TSK Gel super ODS 2uM 4.6mxn x Scm column, eluting with a gradient of moethanol
in water (containing 1% acetic acid) 220 to 100% in 5 minutes. Flow rate 1.4 ml/miinute.
Detection: U.V. at 254 nm and light scattering detections;

2) on a TSK Gel super ODS 2uM 4.6mxm x Scm column, eluting with a gradient of rmethanol
in water (containing 1% acetic acid) © to 100% in 7 minutes. Flow rate 1.4 ml/m& nute.
Detection: U.V. at 254 nm and light sScattering detections.

(ix) petroleum ether refers to that fraction boiling between 40-60°C

(x) the following abbreviatioras have been used:-

DMF N,N-dimethylformaamide

DMSO dimethylsulphoxicie

TFA trifluoroacetic acid

THF tetrahydrofuran

LC-MS HPLC coupled to mass spectrometry

Example 1

AT -

"

N
!

4-(4-Bromo-2-fluoroanilino)-6-nmethoxy-7-(piperidin-4-ylmethoxy)quinazolime (0.9¢,
1.95mmol), O-(7-azabenzotriazol-1-yl)-aV, N, N’, N’-tetramethyluronium hexafluorophosphate

" (0.89g, 2.34mmol) and N, N-dimethylgly-cine (241mg, 2.34mmol) were dissolved in /V.N-
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dimethylformam3ide (10ml) and diisopropylethylamine (0.68ml, 3.90mmol) was added. The
reaction mixture ‘was stirred at room temperature for 3 hours, diluted with ethyl acetate,
washed with brirne, 2N sodium hydroxide, dried (MgSOs) and concentrated undeer reduced
pressure. Colurmmu chromatography of the residue (2.5% 7N ammonia in
methanol/dichloxomethane) gave 4-(4-bromo-2-fluoroanilino)-7-({1-[(N,V-
dimethylaminoacetyl)piperidin-4-yl} methoxy)-6-methoxyquinazoline (750-mg, 70%) as a
white solid.

LC-MS (EST) 5480 [M('Br) H]

'H NMR (spectarum): (DMSOdg) 1.17-1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, 1H); 2.19 (s,
6H); 2.62 (br t, 1H); 3.02 (m, 2H); 3.12 (d, 1H); 3.95 (s, 3H); 4.03 (d, 2H); .10 (br d, 1H);
4.40 (br d, 1H); 7.20 (s, 1H); 7.47 (dd, 1H); 7.59 (m, 1H); 7.65 (dd, 1H); 7.80 (s, 1H); 8.36 (s,
1H); 9.51 (s, 1HD)

The starting material was prepared as follows:

A mixtu re of 2-amino-4-benzyloxy-5-methoxybenzamide (10g, 0.04mol), (J. Med.
Chem. 1977, voel 20, 146-149), and Gold's reagent (7.4g, 0.05mol) in dioxane € 100ml) was
stirred and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) amd acetic acid
(1.65ml, 0.029rmol) were added to the reaction mixture and it was heated for a further 3 hours.
The mixture was evaporated, water was added to the residue, the solid was filt-ered off,
washed with water and dried (MgS04). Recrystallisation from acetic acid gawe
7-benzyloxy-6~methoxy-3,4-dihydroquinazolin-4-one (8.7g, 84%).

10% Pa lladium on carbon (8.3g) was added to a suspension of
7-benzyloxy-6—methoxy-3,4-dihydroquinazolin-4-one (50 g, 0.177 mol) in
dimethylformaanide (800 ml) under nitrogen. Ammonium formate (111.8 g, .77 mol) was
then added in portions over 5 minutes. The reaction mixture was stirred for ome hour at
ambient tempezature then heated to 80°C for a further hour. The reaction mix<ture was filtered
hot through diatomaceous earth and the residues washed with dimethylformarmide. The
filtrate was thexn concentrated and the residue suspended in water. The pH waas adjusted to 7.0
using 2M sodiwm hydroxide and the resulting mixture was stirred at ambient temperature for
one hour. The solid was filtered, washed with water and dried over phosphor-us pentoxide
yielding 7-hyd roxy-6-methoxy-3,4-dihydroquinazolin-4-one as a white solid (20.52 g, 60%)).
'H NMR Spectrum: (DMSOdg) 3.85 (s, 3H), 6.95 (s, 1H), 7.40 (s, 1H), 7.85 Cs, 1H)

MS-ESI: 193 [ M+H]+
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Pyridine (20 ml) was added to a suspension of 7-hydroxy-6-methoxy-3,4-
dihydroquinazolin-4-one (20.5 g, 107 mmol) in acetics anhydride (150 ml, 1.6 mol). The
reaction mixture was heated to 120°C for three hours, during which time the solid dissolvred.
The reaction mixture was allowed to cool then poureed into ice-water (900 ml). The react=ion
mmixture was stirred for one hour then the solid was removed by filtration and dried over
phosphorus pentoxide yielding 7-acetoxy-6-methoxy--3,4-dihydroquinazolin-4-one as a vhite
solid (20.98 g, 84%).

'H NMR Spectrum: (DMSOds) 2.25 (s, 3H), 3.85 (s, 3H), 7.40 (s, 1H), 7.60 (s, 1H), 8.00(s,
1H)

MS-ESL 235 [M+H}+

7-Acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (1 g, 4.3 mmol) was suspended in thhionyl
chloride (10.5 ml). One drop of N,N-dimethylformaamide was added and the reaction waas
heated to 80°C for two hours, during which time thes solid dissolved. The reaction mixt-ure
~was cooled and the thionyl chloride was removed ire vacuo. The residue was azeotropecd with
toluene before being suspended in methylene chlori-de. A solution of 10% ammonia in
methanol (40 ml) was added and the reaction mixtu-re was heated to 80°C for 15 minutess.
After cooling the solvents were removed in vacuo aand the residue redissolved in water «(10 mi)
and the pH adjusted to 7.0 with 2M hydrochloric aczid. The resulting solid was filtered,_
washed with water and dried over phosphorus pentoxide yielding 4-chloro-7-hydroxy-&-
methoxyquinazoline as a white solid (680 mg, 75%sm).

'H NMR Spectrum: (DMSOds) 4.00 (s, 3H), 7.25 (s, 1H), 7.35 (s, 1H), 8.75 (s, 1H)

MS-ESI: 211-213 [M+H]+

While maintaining the temperature in the raange 0-5°C, a solution of di-fert-butsyl

dicarbonate (41.7g, 0.19mol) in ethyl acetate (75mT) was added in portions to a solutio-n of
ethyl 4-piperidinecarboxylate (30g, 0.19mol) in ettyl acetate (150ml) cooled at 5 °C. After
stirring for 48 hours at ambient temperature, the m-ixture was poured onto water (300ml). The
organic layer was separated, washed successively wvith water (200ml), 0.1N aqueous
hydrochloric acid (200ml), saturated sodium hydrogen carbonate (200ml) and brine (2-00ml),
dried (MgS0O;) and evaporated to give ethyl 4-(1-( Zert-butoxycarbony!)piperidine)cartwoxylate
(48g, 98%).

'H NMR Spectrum: (CDCls) 1.25(t, 3H); 1.45(s, ®H); 1.55-1.70(m, 2H); 1.8-2.0(d, 2FX); 2.35-
2.5(m, 1H); 2.7-2.95(t, 2H); 3.9-4.1(br s, 2H); 4.15 (q, 2H)
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A solution of 1M lithium aluminium hydride= in THF (133ml, 0.133mol) was added in
portions to a solution of ethyl 4-(1-(tert-butoxycarbonyl)piperidine)carboxylate (43g,
0.19mol) in dry THF (180ml) cooled at 0°C. After sstirring at 0°C for 2 hours, water (30ml)
was added followed by 2N sodium hydroxide (10ml ). The precipitate was removed by
filtration through diatomaceous earth and washed with ethyl acetate. The filtrate was washed
with water, brine, dried (MgSO,) and evaporated to give 1-(tert-butoxycarbonyl)-4-
hydroxymethylpiperidine (36.3g, 89%).

MS (BI): 215 [M.]+

"H NMR Spectrum: (CDCls) 1.05-1.2(m, 2H); 1.35—1.55(m, 10H); 1.6-1.8(m, 2H); 2.6-2.8(t,
2H); 3.4-3.6(t, 2H); 4.0-4.2(br s, 2H)

4-Chloro-7-hydroxy-6-methoxyquinazoline (1.5g, 77.12mmol), tert-butyl 4-
(hydroxymethyl)piperidine-1-carboxylate (also kno~wn as 1-(¢ert-butoxycarbonyl)-4-
hydroxymethylpiperidine) (1.8g, 8.55mmol) and tri-phenylphosphine (2.2g, 8.55mmol) were
stirred in dichloromethane (30ml) and cooled in an ice/water bath. Diisopropyl
azodicarboxylate (1.7ml, 8.55mmol) was slowly ad ded and the mixture stirred at room
temperature for 3 hours before being concentrated Lander reduced pressure. Column
chromatography of the residue (2:1 isohexane/ethyl acetate) gave terz-butyl 4-{[(4-chloro-6-
methoxyquinazolin-7-yl)oxylmethyl}piperidine-1-carboxylate (2.1g, 72%) as a white solid.
LC-MS (ESI) 408.1 and 410.1 [MH]"

'H NMR (spectrum): (DMSOd;) 1.33 (m, 2H); 1.5 2 (s, 9H); 1.90 (d, 2H); 2.16 (m, 1H); 2.89
(m, 2H); 4.11 (m, 5H); 4.22 (d, 2H); 7.50 (s, 1H); 77.55 (s, 1H); 8.98 (s, 1H)

tert-Butyl 4- {[(4-chloro-6-methoxyquinazolin-7-yl Joxylmethyl}piperidine-1-carboxylate
(1.0g, 2.45mmol) and 4-bromo-2-fluoroaniline (0.5 6g, 2.94mmol) were stirred in 2-propanol
(30ml) and hydrogen chloride (0.74ml of 2 4M soltation in dioxane, 2.94mmol) was added.
The mixture was heated at reflux for 4 hours, coole=d and filtered. The solid was dissolved in

. methanol, placed on an Isolute® SCX column, wasshed with methanol and then eluted with

30

7N ammonia in methanol to give 4-(4-bromo-2-flueoroanilino)-6-methoxy-7-(piperidin-4-
ylmethoxy)quinazoline (920mg, 81%) as a pale broywn foam.

LC-MS (ESI) 463.0 M('Br)H]*

'"H NMR (spectrum): (DMSQds) 1.41 (m, 2H); 1.89 (d, 2H); 2.08 (m, 1H); 2.71 (t, 2H); 3.16
(d, 2H); 4.06 (m, 5H); 7.30 (s, 1H); 7.62 (m, 2H); 7.17 (d, 1H); 7.93 (s, 1H); 8.46 (s, 1H);
9.68 (brs, 1H)
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Example 2
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4-(4—Chloro-2-ﬂuoroanilino)-6~methoxy—7-(piperidin-4-y1methoxy)quinazoline (1.0g,
2.40mmol), O-(7-azabenzotriazol-1-yl)-N, N, N’, N’-tetramethyluronium hexafluoropheosphate
5 (1.09g, 2.88mmol) and N, N-dimethylglycine (297mg, 2.88mmol) were dissolved in N, ZV-
dimethylformamide (10ml) and diisopropylethylamine (0.84ml, 4.80mmol) was added—. The
reaction mixture was stirred at room temperature for 3 hours, diluted with ethyl acetate=,
washed with brine, 2N sodium hydroxide, dxied (MgSO;) and concentrated under redu.ced
pressure. Column chromatography of the residue (2.5% 7N ammonia in
10 methanol/dichloromethane) gave 4-(4-chloxr-o-2-flaoroanilino)-7-({1-[(N,N-
dimethylamino)acetyl}piperidin-4-yl} methoxy)-6-methoxyquinazoline (940mg, 78"%) as a
white solid.
LC-MS (BSI) 502.1 and 504.1 [MH]*
'H NMR (spectrum): (DMSOde) 1.17-1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, 1H); 2.19 (s,
15 6H); 2.62 (brt, 1H); 3.04 (m, 2H); 3.13 (d, 1H); 3.95 (s, 3H); 4.03 (d, 2H); 4.08 (br— 4, 1H);
4.40 (br d. 1H); 7.20 (s, 1H); 7.35 (m, 1H); 7.54 (dd, 1H); 7.59 (m, 1H); 7.80 (s, 1H); 8.36 (s,
. 1H); 9.51 (s, 1H)
The starting material was prepared as follows:
tert-Butyl 4- {[(4-chloro-6-methoxyquinazolin-7-yl)oxy]methyl} piperidine-1-
20 carboxylate (1.0g, 2.45mmol), (prepared as described for the starting material in Exanaple 1),
and 4-chloro-2-fluoroaniline (0.33ml, 2.94mmol) were stirred in 2-propanol (30ml) anad
p bydrogen chloride (0.74ml of a 4M solutiona in dioxane, 2.94mmol) was added. The n—yixture
was heated at reflux for 4 hours, cooled and filtered. The solid was dissolved in meth=anol,
placed on an Isolute® SCX column, washed with methanol and then eluted with 7N ammmonia
25 in methanol to give 4-(4-chloro-2-fluoroani 1ino)-6-methoxy-7-(piperidin-4-
ylmethoxy)quinazoline (1.0g, 98%) as a white solid.
LC-MS (ESI) 417.1 and 419.1 [MH]"
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'H NMR (spectrum): (DMSOGg) 1.47 (m, 2HE); 1.93 (d, 2H); 2.13 (m, 1H); 2.78 (t, 2H); 3.20

(d, 2H); 4.06 (m, SH); 7.31 (s, 1H); 7.45 (mw, 1H); 7.67 (m, 2H); 7.95 s, 1H); 8.46 (s, 1H);
9.73 (br 5, 1H)

Example 3
o)

c o
L e
oy S — oy
O/\o N/) o-dichlorobenz=ene O/\o N/)
N N
cl N
Y Y
7-{[1-(Chloroacetyl)piperidin-4-ylmethoxy } -4-(4-chloro-2-fluoroanilino)-6-
methoxyquinazoline (150mg, 0.30mmol) waas suspended in O-dichlorobenzene (3ml) and
pyrrolidine (63ul, 0.76mmol) added. The mvixture was heated at 120°C for 1.5 hours. The
reaction mixture was cooled and placed dire=ctly onto a silica column, washed with

dichloromethane to remove the O-dichlorob enzene and then eluted with 2% 7N ammonia in
methanol/dichloromethane to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-{[1-
(pyrrolidin-l-ylacetyl)piperidin-4-yl]metlloxy}quinazoline (115mg, 72%).

LC-MS (ESI) 528.1 and 530.1 [MH]"

'H NMR (spectrum): (DMSOd) 1.25 (m, 2H); 1.69 (m, 4H); 1.82 (br d, 2H); 2.11 (m, 1H);
2.50 (m, 4H); 2.61 (brt, 1H); 3.03 (br t, 1H); 3.17 (d, 1H); 3.34 (d, 1H); 3.95 (s, 3H); 4.06 (m,

) '3H); 4.39 (br d, 1H); 7.20 (s, 1H); 7.34 (m, 1H); 7.54 (dd, 1H); 7.59 (t, 1H); 7.80 (s, 1H); 8.35

20

25

(s, 1H); 9.51 (s, 1H)

The starting material was prepared as follows:

4-(4-Chloro-2-ﬂuoroanilino)-6-metlloxy-7-(piperidin-4»-ylmethoxy)quinazoline 2.2g,
4.85mmol) (prepared as described for the starting material in Example 2) was suspended in
methylene chloride (100ml) and diisopropylethylamine (2.1ml, 12.1mmol) was added.
Chloroacetyl chloride (0.4ml, 5.34mmol) -was slowly added and the mixture stirred at room
temperature for 2 hours. A further 0.5 equivalents of chloroacetyl chloride and
diisopropylethylamine were added and thes reaction mixture stirred for a further 2 hours. The

. mixture was washed with 2N hydrochloric acid, dried (MgSO,) and concentrated under

30

reduced pressure. Column chreomatography of the residue (2%-5%-7%
methanol/dichloromethane) gave 7-{[1-(c’hloroacetyl)piperidin-4-yljmethoxy}-4-(4-chloro-2-
fluoroanilino)-6-methoxyquinazoline (1.52g, 62%) as a brown solid.

LC-MS (ESI) 493, 495 and 496.1 [MH]"
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'H NMR (spectrum): (DMSOds) 1.15-1.30 (m, 2H); 1.96 (d, 2H); 2.15 (m, 1H); 2.72 (m, 1H);
3.14 (m, 1H); 3.90 (d, 1H); 3.97 (s, 3H); 4.06 (d, 2H); 4.39 (m, 3H); 7.23 (s, 1H)»; 7.46 (m,
1H); 7.72 (m, 2H); 7.89 (s, 1H); 8.42 (s, 1H); 9.84 (br 5, 1H)

5 Examples 4-11
Using an analogous procedure to that described in the preparation of Exa mple 3, 7-
{[1-(chloroacetyl)piperidin-4-yljmethoxy} -4-(4-chloro-2-fluoroanilino)-6-

methoxyquinazoline was reacted with the appropriate amine to give the compoundss described

in Table 1.
10
cl
| NQ
(@) N F
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Notes

1) 4-(4-chloro-2-ﬂuoroanilino)-(»-methoxy-"l-{[1-(piperidin-1-ylacetyl)pipericlin—4—
yljmethoxy}quinazoline (95mg, 58%)

LC-MS (ESI) 542.1 and 544.1 [MH]"

'H NMR (spectrum): (DMSOdg) 1.18 (m, 1H); 1.37 (m, 3H); 1.50 (m, 4H); 1.83 (m, 2H);

2,12 (m, 1H); 2.35 (m, 4H); 2.62 (m, 1H); 3.06 Cim, 2H); 3.20 (m, 1H); 3.95 (s, 3H)w; 4.04 (4,

10

15

20

'2H); 4.14 (4, 1H); 4.39 (d, 1H); 7.20 (s, 1H); 7.355 (d, 1H); 7.57 (m, 2H); 7.80 (s, 1H);8.35 (s,

1H); 9.51 (s, 1H)

2) 4-(4-chloro-2-fluoroanilino)-6-methoxy—7-{[1-(morpholin-4-ylacetyl)pipe ridin-4-
yljmethoxy}quinazoline (98mg, 59%)

LC-MS (ESI) 544.1 and 546.1 [MH]"

'H NMR (spectrum): (DMSOde) 1.19 (m, 1H);. 1.36 (m, 1H); 1.84 (m, 2H); 2.12 (m, 1H);
2.41 (m, 4H); 2.63 (m, 1H); 3.06 (m, 2H); 3.27 (d, 1H); 3.58 (m, 4H); 3.95 (s, 3HD); 4.04 (d,
2H); 4.10 (d, 1H); 4.39 (d, 1H); 7.20 (s, 1H); 7.3-5 (d, 1H); 7.54 (dd, 1H); 7.59 (¢, 1E3); 7.80 (s,
1H); 8.36 (s, 1H); 9.51 (s, 1H)

3) 4-(4-chlore-2-fluoroanilino)-6-methoxsy-7-({1-{(3aR,6aS)-tetrahydro-S H—
[1,3]dioxolo[4,5-c]pyrrol-5-ylacetyl]piperidin—4-yl} methoxy)quinazoline (61mg._, 35%)
LC-MS (ESI) 572.0 and 574.1 [MH]"

. 'THNMR (spectrum): (DMSOdg) 1.17 (m, 1H); "1.32 (m, 1H); 1.83 (d, 2H); 2.11 (mv, 1H); 2.24

25

(d, 2H); 2.63 (m, 1H); 3.00 (m, 3H); 3.13 (d, EH); 3.27 (d, 1H); 3.95 (s, 3H); 4.084 (m, 3H);
4.38 (d, 1H); 4.57 (s, 2H); 4.89 (s, 1H); 4.95 (s, 1H); 7.20 (s, 1H); 7.35 (d, 1H); 7.5 4(dd, 1H);
7.59 (t, 1H); 7.80 (s, 1H); 8.35 (s, 1H); 9.52 (s, "1H)

The (3RS,4SR)-3,4-methylenedioxypyrr—olidine used as a starting material vevas
prepared as follows :-
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A solution of di-tert-butyl dicarbonate (Boc,0, 78.95 g) in ethyl acetate (125 ml)
w-as added dropwise to a stirred mixture of 3-pyrroline (2-5 g; 65% pure containing
pymolidine) and ethyl acetate (125 ml) which had been cooled to 0°C. The reaction
temperature was maintained at 5-10°C during the additiom. The resultant reaction
Pixture was allowed to warm to ambient temperature oveernight. The reaction mixture
was washed successively with water, 0.1N aqueous hydreochloric acid solution, water, a
saturated aqueous sodium bicarbonate solution and brines, dried over magnesium sulphate
and evaporated. There was thus obtained, as a colorless oil (62 g), a 2:1 mixture of
tert-butyl 3-pyrroline-1-carboxylate, 'H NMR (spectrumm): (CDCls) 1.45 (s, 9H), 4.1 @@,
A¥), 6.75 (m, 2H), and tert-butyl pyrrolidine-1-carboxyl ate, "H NMR (spectrum):

( CDCly) 1.5 (s, 9H), 1.8 (br s, 4H), 3.3 (br s, 4H).

A solution of the mixture of materials so obtaine«d in acetone (500 ml) was added ]
clropwise to a mixture of N-methylmorpholine-N-oxide £28.45 g), osmium tetroxide (1 g) and
wvater (500 ml) whilst keeping the reaction temperature Tbelow 25 °C. The reaction mixture
ovas then stirred at ambient temperature for 5 hours. Thee solvent was evaporated and the
residue was partitioned between ethyl acetate and water . The organic phase was washed with
Torine, dried over magnesium sulphate and evaporated. "The residue was purified by column
chromatography on silica using increasingly polar mixtvires of petroleum ether (b.p. 40-60°C)
=2nd ethyl acetate as eluent and by further column chromaatography on silica using increasingly
polar mixtures of methylene chloride and methanol. Thmere was thus obtained tert-butyl
3RS,4SR)-3,4-dihydroxypyrrolidine-1-carboxylate as zan oil (34.6 g).
1H NMR (spectrum): (CDCl;) 1.45 (s, 9H), 2.65 (m, 2HI), 3.35 (m, 2H), 3.6 (m, 2H), 4.25 (m,
2H).

A solution of tert-butyl (3RS,4SR)-3,4-dihydroxypyrrolidine-1-carboxylate (34.6 g) in
TDMF (400 ml) was cooled to 0-5°C and sodium hydride= (60% dispersion in mineral oil, 0.375
-mol) was added portionwise. The reaction mixture wass stirred at 5°C for 1 hour.
Dibromomethane (15.6 ml) was added and the reaction mixture was stirred at 5°C for 30

. mminutes. The reaction mixture was allowed to warm to ambient temperature and was stirred

30

for 16 hours. The DMF was evaporated and the residuez was partitioned between ethyl acetate
and water. The organic phase was washed with water zand with brine, dried over magnesium
sulphate and evaporated. The residue was purified by column chromatography on silica using
increasingly polar mixtures of petroleum ether (b.p. 40—60°C) and ethyl acetate as eluent.
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There wwas thus obtained tert-butyl (3RS ,4SR)-3,4-methylenedioxypyrrolidine-l—carboxylate
as a co=Yourless oil (19.77 g).

'H NMIR (spectrum): (CDCls) 1.45 (s, 9H), 3.35 (m, 27H), 3.75 (brs, 2H), 4.65 (m, 2H), 4.9 (s,
1H), 5.1 (s, 1H).

A cooled 5M solution of hydrogen chloride in -isopropanol (150 ml) was added to 2
solutioen of tert-butyl (3RS,4SR)-3,4-methylenedioxypmyrrolidine-1-carboxylate (19.7 g) in
methyMene chloride (500 ml) that was cooled in an ice bath. The reaction mixture was
allowe=d to warm to ambient temperature and was stirr ed for 4 hours. The solvent was
evapor-ated and the residue was triturated under diethy~1 ether. The precipitate was collected.
by filtaration, washed with diethyl ether and dried. Thesre was thus obtained (3RS,45R)-3,4-
methy lenedioxypyrrolidine hydrochloride as a beige seolid (13.18 g).

'H NMIR (spectrum): (DMSOds) 3.15 (m, 2H), 3.35 (rm, 2H), 4.65 (s, 1H), 4.8 (m, 2H), 5.1 ¢,
1H).

The material so obtained was suspended in Qiethyl ether and a saturated methanolic
ammo-mia solution was added. The resultant mixture wvas stirred at ambient temperature for 10
minutess. The mixture was filtered and the solvent ~was evaporated at ambient temperatware
under vacuum. There was thus obtained (3RS, 4SRR)-3,4-methylenedioxypyrrolidine wh-ich
was ussed without any additional purification.

4) 7-({1-[(4-acetylpiperazin-1-yDacetyl]piperid in-4-yl} methoxy)-4-(4-chloro-2-
fluorowanilino)-6-methoxyquinazoline (70mg, 39%)

LC-M:S (ESI) 585 and 587 [MH]"

'H NMIR (spectrum): (DMSQds) 1.20 (m, 1H); 1.35 (am, 1H); 1.84 (m, 2H); 1.98 (s, 3H); 2_.12
(m, 1F); 2.37 (m, 2H); 2.43 (m, 2H); 2.63 (m, 1H); 3 .08 (m, 2H); 3.30 (4, 1H); 3.42 (m, 41E]);
3.95 (s, 3H); 4.05 (m, 3H); 4.39 (d, 1H); 7.20 (s, 1KJ); 7.35 (d, 1H); 7.54 (dd, 1H); 7.59 ¢,
1H); 7 .79 (s, 1H); 8.35 (s, 1H); 9.51 (s, 1H)

5) (35)-7-({1-[(3-hydroxypyrrolidin-1-yl)acety L ] piperidin-4-yl}methoxy)-4-(4-chlomo-
2-fluom-oanilino)~6-methoxyquinazoline (34mg, 20%o»)

LC-MSS (ESI) 543.9 and 546.0 [MH]"

TH NIVAR (spectrum): (DMSOds) 1.18 (m, 1H); 1.32 (xm, 1H); 1.55 (m, 1H); 1.83 (d, 2H); 196
(m, 1¥X); 2.11 (m, 1H); 2.34 (m, 1H); 2.50 (m, 1H); 2.61 (m, 2H); 2.77 (m, 1H); 3.02 (b=xt,
1H); 3. 17 (dd, 1H); 3.30 (dd, 1H); 3.95 (s, 3H); 4.04 (mm, 3H); 4.18 (m, 1H); 4.38 (4, 1H); 4_65
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(d, 1H); 7.20 (s, 1H); 7.35 (d, 1H); 7.54 (dd, 1H); 7.59 (¢, 1H); 7.80 (s, 1H); 8.35 (s, 1H); 9.51
(s, 1H)

6) 4-(4-chloro-2-fluoroaniline)-6-methoxy-7-[(1-{[N~(2-
5 methoxyethyl)amino}acetyl}piperidin-4-yl)methoxy]quinazoline (65mg, 22%)

LC-MS (ESI) 532 and 534 [MHY"
'H NMR (spectrum): (DMSOde) 1.74 (m, 2H); 1.84 (d, 2H); 2.12 (m, 1H); 2.66 (m, 3H); 3.02
(t, LH); 3.25 (s, 3H); 3.40 (m, 4K4); 3.85 (d, 1H); 3.95 (s, 3H); 4.03 (4, 2H); 442 (4, 1H); 7.20
(s, 1H); 7.35 (d, 1H); 7.45 (dd, LH); 7.59 (t, 1H); 7.80 (s, 1H); 8.35 (s, 1H); 9.51 (s, 1H)

10
V)] 4-(4-chloro-2-ﬂuoroanilino)-6-methoxy-7—({l-[(N-methylamino)acetyl]piperidin-
4-yl}methoxy)quinazoline (541mg, 46%)
LC-MS (ESI) 488 and 490 [MEX]'
'H NMR (spectrum): (DMSOde) 1.24 (m, 2H); 1.83 (d, 2H); 2.12 (m, 1H); 2.29 (s, 3H); 2.65

15 (m, 1H); 3.02 (¢, 1H); 3.30 (dd, 2H); 3.86 (d, 1H); 3.95 (s, 3H); 4.03 (d, 2H); 4.42 (d, 1H);
7.20 (s, 1H); 7.35 (4, 1H); 7.57 (m, 2H); 7.80 (s, 1H); 7.36 (s, 1H); 9.52 (s, 1H)

E 8) 4~(4-chloro-2-fluoroamilino)-7-({1-[(3,3-difluoropyrrolidin-1-ylacetyl]piperidin-

4-yl}methoxy)-6-methoxyquimazoline (45mg, 26%)

20 LC-MS (ESI) 586.4 and 570.5 [M+Na]"
'H NMR (spectrum): (DMSOd) 1.27 (m, 2H); 1.83 (d, 2H); 2.12 (m, 1H); 2.23 (m, 2H); 2.63
(m, 1H); 2.80 (t, 2H); 2.99 (m, 3H); 2.30 (d, 1H); 3.42 (d, 1H); 3.95 (m, 4H); 4.03 (d, 2H);
4.38 (d, 1H); 7.20 (s, 1H); 7.3S (4, 1H); 7.54 (dd, 1H); 7.59 (t, 1H); 7.80 (s, 1H); 8.35 (s, 1H);
9.31 (s, 1H)

25

Example 12

cl cl
L e Y

N SN - N SN

O\/\om HATU, DIPEA, DMF O\/\om

4-(4-Chloro-2-fluoroamilino)-6-methoxy-7-[2-(piperidin-4-yl)ethoxyl}quinazoline
(310mg, 0.72mmol), O-(7-azabenzotriazol-1-y1)-N, N, N’, N'-tetramethyluronium

30 hexafluorophosphate (328mg,, 0.86mmol) and N,N-dimethylglycine (89mg, 0.86mmol) were
dissolved in N, N-dimethylforamamide (10ml) and diisopropylethylamine (0.25ml, 1.44mmol)
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was added_. The reaction mixture was stirred at moom temperature over night, diluted with
ethyl acetzate, washed with brine (x2), 2N sodiurm hydroxide, dried (MgSOs) and concen-trated
under redixced pressure, Column chromatograplny of the residue (3% 7N ammonia in
methanol/"dichloromethane) gave 4-(4—chloro-z—ﬂuoroanilino)-7-(2-{l-[(N,N-
dimethylamino)acetyl]piperidin-4-yl}ethoxy)——ﬁ-methoxyqulnazoline (200mg, 54%) asa
white soli_d.
LC-MS (BEST) 516.1 and 518.1 [MH]*
'H NMR  (spectrum): (DMSOds) 1.03-1.19 (oom, 2H); 1.77 (m, 5H); 2.19 (s, 6H); 2.5 (br &,
1H); 2.99 (m, 2H); 3.14 (br d, 1H); 3.95 (s, 37H); 4.02 (br 4, 1H); 4.20 (m, 2H); 4377 (br 4,
1H); 7.22= (s, 1H); 7.35 (d, 1H); 7.54 (dd, 1H); ~7.59 (t, 1H); 7.80 (s, 1H); 8.36 (s, 1H); ©.51 (s,
1H)

T he starting material was prepared as follows:

4—Chloro-7-hydroxy-6-methoxyquinazoline (1.0g, 4.75mmol), (prepared as des<cribed
for the stzarting material in Example 1), terz-buyl 4-(2-hydroxyethyl)piperidine-1-carboxylate
(1.3g, 5.”70mmol) and triphenylphosphine (1.5, 5.70mmol) were stirred in dichloromesthane
(25ml) amd cooled in an ice/water bath. Diisopropyl azodicarboxylate (1.1ml, 5.70moaol) was
slowly a=dded and the mixture stirred at room teemperature over night before being
concentr—ated under reduced pressure. Columm chromatography of the residue (2:1
isohexare/ethyl acetate) gave a sticky solid whaich was suspended in dicthyl ether and filtered
to give Zeert-butyl 4- {2-[(4-chloro-6—methoxyquinazolin—7-yl)oxy]ethyl}piperidine—l-
carboxylate (1.4g, 70%) as a white solid.
LC-MS (BSI) 422.0 and 424.0 [MH]"
'H NMIR (spectrum): (DMSOdg) 1.09 (m, 2HD); 1.40 (s, SH); 1.77 (m, 5H); 2.72 (m, 2H); 3.93
(br d, 2E); 4.00 (s, 3H); 4.28 (¢, 2H); 7.39 (s, 1H); 7.47 (s, 1H), 8.87 (s, 1H)
tert-But=yl 4-{2-[(4-chloro-6-methoxyquinazo lin-7-yl)oxy]ethyl}pip eridine-1-carboxy~late
(0.4g, 0 .95mmol) and 4-chloro-2-fluoroanilin-e (126, 1.14mmol) were stirred in 2-pwropanol
(15ml) =and hydrogen chloride (1.2ml of a 4M_ solution in dioxane, 4.75mmol) was ad«ded.
The mixsxture was heated at reflux for 1.5 hours, cooled and concentrated under reduce=d
pressures. Column chromatography of the residue (10% 7N ammonia in
methan-ol/dichloromethane) gave 4-(4-chloro—2-fluoroaniline)-6-methoxy-7-[2-(piper-idin-4-
yl)etho=xy]quinazoline (320mg, 75%) as a white solid.
LC-MSS (BSI) 431.0 and 433.0 [MH]"
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'H NMR (spectrum): (DMSOdg) 1.09 (o, 2H); 1.57 (m, 1H); 1.69 (o, 4H); 2.45 (dt, 219);
2.92 (br d, 2H); 3.95 (s, 3H); 4.18 (¢, 2H); 7.20 (s, 1H); 7.34 (m, 1H); 7.54 (dd, 1H); 759
1H); 7.79 (s, 1H); 8.35 (5, 1H); 9.552 (br s, 1H)

Example 13

Br Br
s o
| N AN oH | \i | N
0 N”I HATUS, DIPEA, DMF 0 N,)

4—(4—Bromo-2-ﬂuoroanilimo)-6-methoxy-7-[2-(piperidin—4-yl)ethoxy]quinazoline
(330mg, 6.94mmol), O-(7-azaberazotriazol-1-yl)-N, N, N * N'-tetramethyluronium
hexafluorophosphate (317mg, 0.83mmol) and N.N-dimethylglycine (86mg, 0.83mmol) wer-e
dissolved in N,N-dimethylformarmide (10ml) and diisopropylethylamine (0.24ml, 1.39mmosl)
was added. The reaction mixtures was stirred at room temperature over night, diluted with
ethyl acetate, washed with brine «(x2), 2N sodium hydroxide, dried (MgS0,) and concentra~ted
under reduced pressure. Columma chromatography of the residue (3% 7N ammonia in
methanol/dichloromethane) gave= 4-(4-bromo-2-fluoroanilino)-7-(2-{1-[(V,N-
dimethylamino)acetyl]piperidim-4-yl} ethoxy)-6-methoxyquinazoline (330mg, 85%) as =a
white solid.
LC-MS (ESI) 562.1 M(C'Br)H] "™
'H NMR (spectrum): (DMSOds) 1.03-1.19 (m, 2H); 1.76 (m, 5H); 2.18 (s, 6H); 5.56 (Wor t,
1H); 2.98 (m, 2H); 3.11 (br d, 1H); 3.95 (s, 3H); 4.03 (br d, 1H); 4.20 (m, 2H); 4.34 (br d,
1H); 7.22 (s, 1H); 7.47 (dd, 1H)m; 7.54 (t, 1H); 7.65 (dd, 1H); 7.79 (s, 1H); 8.36 (s, 1H); ©.50
(s, 1H)

The starting material wass prepared as follows:
tert-Butyl 4- {2—[(4-chloro-6-mcthoxyquinazolin-7—yl)oxy]ethyl}piperidine-l-carboxylate
(0.4g, 0.95mmol), (prepared as escribed for the starting material in Example 12), and 4-
bromo-2-fluoroaniline (216mg, J1.14mmol) were stirred in 2-propanol (15ml) and hydrogem
chloride (1.2ml of a 4M solutiorm in dioxane, 4.75mmol) was added. The mixture was heatted
at reflux for 1.5 hours, cooled arad concentrated under reduced pressure. Column
chromatography of the residue (10% 7N ammonia in methanol/dichloromethane) gave 4(4--
bromo-2-fluoroanilino)-6-methowxy-7-[2-(piperidin-4-yl)ethoxylquinazoline (339mg, 75%_) as
a white solid.
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LC-MS (ESI) 472.9 and 474.9 [MI-HY

~ H NMR (spectrum): (DMSOdg) 1.10 (m, 2H); 1.58 (m, 1H); 1.69 (m, 4H); 2. 46 (dt, 2H);

10

15

2.92 (br d, 2H); 3.94 (s, 3H); 4.1 (t, 2H); 7.20 (s, 1H); 7.46 (m, 1H); 7.53 (t, 1EI); 7.59 (dd,
1H); 7.79 (s, 1H); 8.35 (s, 1H), 9. 51 (brs, 1H)

Example 14

: .Cl : ,Cl
|
5 N\N F /N\iOH é@fiN =
/) (j/\o N//I
N

(j/\o HAT U, DIPEA, DMF
|
PN R isomer

N

4-(4-Chloro-2-fluoroaniliino)-6-methoxy-7 {(3R)-piperidin-3-ylmethoxylequinazoline
(150mg, 0.36mmol), O-(7-azabesnzotriazol-1-yl)-N, N, N, "-tetramethyluroniurm
hexafluorophosphate (164mg, 0-43mmol) and N,N-dimethylglycine (45mg, 0.43-mmol) were
dissolved in N,N-dimethylforma mide (4ml) and diisopropylethylamine (0.125ul,, 0.72mmol)
was added. The reaction mixtur-e was stirred at room temperature for 2 hours, daluted with
ethyl acetate, washed with brines (x2), 2N sodium hydroxide, dried MgSO4) andll concentrated
under reduced pressure. Columm chromatography of the residue (2.5% 7N ammmonia in
methanol/dichloromethane) gav-e 4-(4-chloro-2-ﬂuoroanilino)-7—({(3R)—1-[(N,I'V-
dimethylamino)acetyl]piperidin—3~yl}methoxy)-6-methoxyqninazoline (138xmg, 76%) as a

\j

- white solid.

20

25

LC-MS (ESI) 502 and 504 [MEY]"
'H NMR (spectrum): (DMSOdes at 373°K) 1.45 (m, 2H); 1.71 (m, 1H); 1.91 (m , 1H); 2.08 (m,
1H); 2.21 (s, 6H); 3.05 (m, 4H); 3.95 (m, 4H); 4.10 (m, 2H); 4.20 (m, 1H); 7.221 (s, 1H); 7.30
(d, 1H); 7.40 (4, 1H); 7.65 (t, 1X1); 7.80 (s, 1H); 8.37 (s, 1H); 9.15 (s, 1H)
The starting material was prepared as follows:
4-Chloro-7-hydroxy-6-zrmethoxyquinazoline (250mg, 1.19mmol), (prepaared as

_ described for the starting mater-ial in Example 1), terz-butyl (3R)-3-

(hydroxymethyl)piperidine-1-c arboxylate (307mg, 1.42mmol) and triphenylpheosphine
(374mg, 1.42mmol) were stirred in dichloromethane (12ml) and cooled in an icce/water bath.
Diisopropyl azodicarboxylate (2801, 1.42mmol) in dichloromethane (2ml) wa_s slowly added
and the mixture stirred at roonm temperature for 2.5 hours before being concentrrated under
reduced pressure. Column chromatography of the residue (2:1 isohexane/ethyR acetate) gave
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tert-butyl (3R)-3-{[(4-chloro-6-methoxyquinazolin-7 -yl)oxy]methyl} piperidine- 1-carboxylate
_ (400mg, 82%) as a viscous oil.
LC-MS (ESI) 408 and 410 [MH]"
"H NMR (spectrum): (DMSOdg) 1.36 (m, 11H); 1.650 (m, 1H); 1.87 (m, 1H); 1.99 (m, 1H);
5 2.90 (m, 1H); 3.72 (m, 1H); 4.01 (m, 7H); 7.40 (s, 1E3); 7.46 (s, 1H); 8.87 (s, 1H)

tert-Butyl (3R)-3-{[(4-chloro-6-methoxyquinazolin-"7-ylJoxylmethyl} piperidine-1-

carboxylate (400mg, 0.98mmol) and 4-chloro-2-fluo-roaniline (130pl, 1.18mmol) were stirred

in 2-propano} (12ml) and hydrogen chloride (294111 ©f a 4M solution in dioxane, 1.18mmol)

was added. The mixture was heated at reflux for 4 h_ours, cooled and filtered. The solid was
10 dissolved in methanol, absorbed onto an Isolute® co lumn, washed with methano! and eluted

with 7N ammonia in methanol to give 164mg of firs& batch of product as a white solid.

Column chromatography of the concentrated filtrate (10% 7N ammonia in

methanol/dichloromethane) gave a further 41mg of 48-(4-chloro-2-fluoroanilino)-6-methoxy-

7-[(3R)-piperidin-3-ylmethoxy]quinazoline which w" as combined with the first batch (205mg
15 in total, 50%).

LC-MS (ESI) 417 and 419 [MH]"

JH NMR (spectrum): (DMSQdg) 1.25 (m, 1H); 1.41 (m, 1H); 1.59 (m, 1H); 1.84 (m, 1H);

1.95 (m, 1H); 2.38 (1, 1H); 2.50 (m, 1H); 2.86 (d, 1H); 3.07 (d, 1H); 3.95 (s, 3H); 4.00 (4,

2H); 7.18 (s, 1H); 7.34 (d, 1H); 7.54 (dd, 1H); 7.59 «t, 1H); 7.79 (s, 1H); 8.35 (s, 1H); 9.51 (s,
20 1H)

Example 15

cl ci
S e
N |
oy . RSl
O“‘\o N/J HATU, DIPEA, DMF 0“‘\0 N/J
N N

|
/N\/&o
4-(4-Chloro-2-fluoroaniline)-7-({(35)-1-[(/\,N-dimethylamino)acetyl] piperidin-3-

25 yl}methoxy)-6-methoxyquinazoline was prepareE using an analogous procedure to that
" described in Example 14.

LC-MS (BSI) 502 and 504 [MH]"

S Isomer
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'H NMR (spectrum)z: (DMSOds at 373°K) 1.45 (m, 2H); 1.71L- (m, 1H); 1.91 (m, 1H); 2.08 (m,
1H); 2.21 (s, 6H); 3.€05 (m, 4H); 3.95 (m, 4H); 4.10 (m, 2H)= 4.20 (m, 1H); 7.21 (s, 1H); 7.30
(4, 1H); 7.40 (d, 1H) 3 7.65 (t, 1H); 7.80 (s, 1H); 8.37 (s, 1H); 9.15 (s, 1H)

The starting rnaterial was prepared as follows:

5 4-Chloro-7-h-ydroxy-6-methoxyquinazoline was react-ed with (35)-3-
(hydroxymethyl)pipe=ridine-1-carboxylate using an analogouss procedure to that described for
the starting material in Bxample 14 to give tert-butyl (35)-3- {[(4-chloro-6-
methoxyquinazolin-"7-yl)oxy|methyl}piperidine-1-carboxyla=te
LC-MS (ESI) 408 ard 410 [MH]*

10 '"H NMR (spectrum) : (DMSOds) 1.36 (m, 11H); 1.60 (m, 11XK); 1.87 (m, 1H); 1.99 (m, 1H);
2.90 (m, 1H); 3.72 (mx, 1H); 4.01 (m, 7H); 7.40 (s, 1H); 7.46 (s, 1H); 8.87 (s, 1H)
4-(4-Chloro-2-fluorcanilino)-6-methoxy-7-{(3S)-piperidin-3—ylmethoxy]quinazoline was
prepared using an aralogous procedure to that described for - the starting material in Example
14.

15 LC-MS (ESI) 417 amad 419 [MH]"

"H NMR (spectrum_): (DMSOde) 1.25 (m, 1H); 1.41 (m, WH); 1.59 (m, 1H); 1.84 (m, 1H);
1.95 (m, 1H); 2.38 (t, 1H); 2.50 (m, 1H); 2.86 (d, 1H); 3.®07 (d, 1H); 3.95 (s, 3H); 4.00 (d,
2H); 7.18 (s, 1H); 734 (d, 1H); 7.54 (dd, 1H); 7.59 (t, 1H); 7.79 (s, 1H); 8.35 (5, 1H); 9.51 (s,

1H)
20
Example 16
Br
- 5
] N/Q/ \
© sy F > A
J 1. BCH,),CL, K,CO,, NMP ,@M o
HO N 2. amine.HC!, K,CO,

4-(4-Bromo—2-fluoroanilino)-7-hydroxy-6-methoxycguinazoline (986mg, 2.7 1mmol)
and potassium carbconate (412mg, 2.98mmol) were stirred ira 1-methylpyrrolidinone (10ml)
25 and 1-bromo-3-chlosropropane (295ul, 2.98mmol) added. TIhe mixture was stirred at 90°C for
2 hours. (3aR,6aS)—Tetrahydro-3aH-[1,3]dioxolo[4,5-c]pyrrrole hydrochloride (452mg,
2.98mmol), (prepareed as described for the starting material #in Example 6), potassium
carbonate (412mg, 22.98mmol) and a catalytic amount of po®assium iodide were added and the
mixture heated at 90O°C for a further 3 hours. The mixture wsas cooled and partitioned between
30 water and dichlorommethane. The organic layer was dried (M1gSO,) and concentrated and the
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residue purified by a combination of coltamn chromatography (1% 1N ammonia in
methanol/dichloromethane) and preparatsive HPLC to give 4-(4-bromo-2-fluoroanillino-6-
methoxy-7-{3-[(3aR,6aS)-tetrahydro-5.H-[1,3]dioxolo[4,5-c]pyrrol-5-
yllpropoxy}quinazoline (276mg, 23%) as a white solid.
LC-MS (ESI) 520.9 M(*'BnH]"
'H NMR (spectrum): (DMSOds) 1.95 (an, 2H); 2.15 (brd, 2H); 2.42 (m, 2H); 3.0~1 (d, 2H);
3.95 (s, 3H); 4.17 (t, 2H); 4.57 (m, 2H); 4.86 (s, 1H); 4.95 (s, 1H); 7.17 (s, LH); 7477 (m, 1H);
7.54 (t, 1H); 7.65 (dd, 1H); 7.80 (s, 1H); 8.36 (s, 1H); 9.51 (s, 1H).

The starting material was prepared as follows:

A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (J. Med. Chem. 15877, vol 20,
146-149, 10g, 0.04mol) and Gold's reagesnt (7.4g, 0.05mol) in dioxane (100ml) was stirred and
heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid (1.6»5ml,
0.029mol) were added to the reaction mixture and it was heated for a further 3 hourss. The
mixture was evaporated, water was added to the residue, the solid was filtered off, w=ashed with
water and dried (MgSO;). Recrystallisation from acetic acid gave 7-benzyloxy-6-meethoxy-3,4-

dihydroquinazolin-4-one (8.7g, 84%).

20

25

30

A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (2.82g, Os.01mol),
thionyl chloride (40ml) and DMF (0.28mal) was stirred and heated to reflux for 1 hovar. The
mixture was evaporated, the residue was taken up in toluene and evaporated to dryness to give
7-benzyloxy-4-chloro-6-methoxyquinazoline (3.45g).

A solution of 7-benzyloxy-4-chloxo-6-methoxyquinazoline (8.35g, 27.8mmo ) and 4-
bromo-2-fluoroaniline (5.65g, 29.7mmol)) in 2-propanol (200ml) was heated at refluxx for 4
hours. The resulting precipitate was collected by filtration, washed with 2-propanol and then
ether and dried under vacuum to give 7-b enzyloxy-4-(4-bromo-2-fluoroanilino)-6-
methoxyquinazoline hydrochloride (9.46 g, 78%).

'H NMR Spectrum: (DMSOds; CD;COOD) 4.0(s, 3H); 5.37(s, 2H); 7.35-7.5(m, 4H)»; 7.52-
7.62(m, 4H); 7.8(d, 1H); 8.14(9s, 1H); 8.779(s, 1H)

MS - ESI: 456 [MH]"

Elemental analysis: Found C 54.0 H 37 N 8.7
C22H7N3;0,BrF 0.9HCI Requires C 54.2 H 3.7 N 8.6%

A solution of 7-benzyloxy-4-(4-bromo-2-fluoroanilino)-6-methoxyquinazolin e
hydrochloride (9.4g, 19.1mmol) in TFA (©0ml) was heated at reflux for 50 minutes. The
mixture was allowed to cool and was pour-ed on to ice. The resulting precipitate was collected
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by filtration and diissolved in methanol (70ml). The solution was adjusteed to pH9-10 with

' concentrated aque«ous ammonia solution. The mixture was concentrated to half initial volume

by evaporation. T he resulting precipitate was collected by filtration, wamshed with water and

10
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then ether, and dri_ed under vacuum to give 4-(4-bromo-2-fluoroanilino)--7-hydroxy-6-
methoxyquinazoli-ne (5.66g, 82%).

"H NMR Spectrurm: (DMSOds; CD3COOD) 3.95(s, 3H); 7.09(s, 1H); 7-48(s, 1H); 7.54(t, 1H);
7.64(d, 1H); 7.79(Cs, 1H); 8.31(s, 1H)

MS - ESI: 366 [MIH]"

Elemental analysi s: Found C 495 H 3.1 N 113
CisH)1N;0,BrF Requires C 495 H 3.0 N 11.5%
Example 17

Br
F
I —OB N I
NS S . & L SR
O‘C‘w\/\o N/) IPA, HC) Ne~o W
4-Chloro-&6-methoxy-7- {2-[(3aR,6aS)-tetrahydro-5 H-[ 1,3]dioxoe10[4,5-c]pyrrol-5-
yljethoxy} quinazeoline (270mg, 0.77mmol) was suspended in 2-propaneol (10ml) and 4-

bromo-2-fluoroarmiline (175mg, 0.92mmol) added. Hydrogen chloride «(230pl of a 4M

solution in dioxare, 0.92mmol) was added and the mixture heated at re—flux for 1.5 hours,

. cooled and the soid filtered off. The solid was dissolved in 7M ammomnia in methanol,

concentrated under reduced pressure, water added and the solid filtered  off and dried to give
4-(4-bromo-2-flmoroanilinc)-6-methoxy-7-{2-[(3aR,6aS)-tetrahydros-5H-[1 ,J]dioxolo[4,5-
c]pyrrol-5-yl]etlx oxy}quinazoline (295mg, 76%) as a white solid.

LC-MS (BSI) 506.9 [MG'BnH]"

'H NMR (spectruem): (DMSOds) 2.28 (br d, 2H); 2.80 (i, 2H); 3.12 (4, 2H); 3.95 (s, 3H); 4.24
(t, 2H); 4.56 (m, 2H); 4.82 (s, 1H); 4.97 (s, 1H); 7.23 (s, 1H); 7.47 (m, 1H); 7.54 (, 1H); 7.65
(dd, 1H); 7.80 (s, 1H);8.36 (s, 1H); 9.51 (s, 1H)

The startirag material was prepared as follows:

(3aR,6aS)~Tetrahydro-3aH-[ 1,3]dioxolo[4,5-c]pyrrole hydrochleoride (0.7g,
4.62mmol), (prep ared as described for the starting material in Example 6), potassium
carbonate (1.6g, 1. 1.5mmol) and 2-bromoethanol (0.33ml, 4.62mmol) wvere heated in
acetonitrile (30mE) at reflux for 2 hours. The mixture was cooled, filter—ed and concentrated
under reduced presssure. Column chromatography of the residue (5%
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methanol/dichlorome®thane) gave a pale orange oil which was dissolved in methanol, absorbed
onto an Isolute® SC3X column, washed with methanol and eluted witla 7N ammonia in
methanol to give 2-[(3aR,6a.S‘)-tetrahydro—5H—[l,3]dioxolo[4,5-c]pyrrol-5-y1]ethanol (313mg,
43%) as a pale yellow oil.

'H NMR (spectrum): (CDCls) 2.29 (m, 3H); 2.59 (t, 2H); 3.17 (d, 2H); 3.63 (1, 2H); 4.60 (m,
2H); 4.92 (s, 1H); 5.009 (s, 1H)

4-Chloro-7-hydroxy-e5-methoxyquinazoline (330mg, 1.57mmol), (prespared as described for
the starting material in Example 1), 2-[(3aR,6aS)-tetrahydro-5H-[1,3] dioxolo[4,5-c]pyrrol-5-
yiJethanol (300mg, 1 .88mmol) and triphenylphosphine (494mg, 1.88mmmol) were stirred in
dichloromethane (10xml) and cooled in an ice/water bath. Diisopropy™ azodicarboxylate
(371pl, 1.88mmol) imm dichloromethane (2ml) was slowly added and the mixture stirred at
room temperature for- 3 hours before being concentrated under reducesd pressure. Column
chromatography of thhe residue (1%-2% methanol/dichloromethane) gave 4-chloro-6-
methoxy-7-{2-[(3aR, 6aS)-tetrahydro-5H-[1,3]dioxolo[4,5-c]pyrrol-5—ylJethoxy}quinazoline
(280mg, 51%) as a w=hite solid.

LC-MS (ESI) 352 an.d 354 [MH]'

"H NMR (spectrum)= (DMSOds) 2.28 (d, 2H); 2.82 (t, 2H); 3.12 (d, 2H); 4.01 (s, 3H); 433 (t,
2H); 4.56 (m, 2H); 481 (s, 1H); 4.96 (s, 1H); 7.41 (s, 1H); 7.50 (s, LEI); 8.88 (s, 1H)

Example 18
The followingz illustrate representative pharmaceutical dosages forms containing the
compound of formulaa I, or a pharmaceutically acceptable salt thereof (hereafter compound X)),

for therapeutic or prosphylactic use in humans:

(a) Tablet 1 mg/tablet
Compound XZ 100
Lactose Ph.Ewar 182.75
Croscarmello se sodium 12.0
Maize starch paste (5% w/v paste) 225
Magnesium s. tearate 3.0

(b) Tabletnl mg/tablet

Compound XZ 50
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(d)

©

®

Lactose Ph.Eur
Croscarmellose sodium
Maize starch

8

Polyvinylpyrrolidone (5% w/v paste)

Magnesium stearate

Tablet III

Compound X

Lactose Ph.Eur

Croscarmellose sodium

Maize starch paste (5% w/v paste)

Magnesium stesarate

Capsule
Compound X

Lactose Ph.Euxr
Magnesium stearate

Injection I

Compound X

1M Sodium hy/droxide solution
0.1M Hydrochloric acid

(to adjust pH to 7.6)
Polyethylene glycol 400
Water for injection to 100%

Injection IT

Compound X

Sodium phosp-hate BP

0.1IM Sodium hydroxide solution
Water for injecction to 100%

223.75
6.0
15.0
225
3.0

mg/tablet
1.0

93.25
4.0
0.75
1.0

mg/capsule
10

488.5
1.5

(50 mg/ml)
5.0% w/v

15.0% v/iv

4.5% wiv

10 mg/ml)
1.0% w/v

3.6% w/v
15.0% viv

PCT/GB2004/0033 93
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(8) InjectionINI (1mg/ml.bu—ffered to pHE)
Compound X 0.1% wiv
Sodium phosphate BP 2.26% wiv
Citric acid 0.38% w/v
5 Polyethylene glycol 400 3.5% wiv

Water for injexction to 100%
Note
The above formul ations may be obtained by conventional preocedures well known in the
pharmaceutical art. “The tablets (a)-(c) may be enteric coated by conventional means, for
10 example to provide & coating of cellulose acetate phthalate.
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CLAIMS
1. Aa compound of the formula I
Rl
b4
R F
J
>
R’ N
®
wherein:

Z iss -NH-, -O- or -S-;

R! represents bromo or chloro;

R3 represents Cysalkoxy or hydrogen;

R2? is selected from one of the following three groups:

@ Q'x-

wknerein X! represents -O-,-S- or -NR*- wherein R* is hydrogzen, C;.salkyl or Cy.3alkoxyC,.
3a"lkyl and Q' is selected from one of the following ten grougps:

1)s Q? (wherein Q? is a 5-6-membered saturated or partially wansaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S andl N, which heterocyclic group

" besars at least one substituent selected from Cy.salkenyl, C;.ssalkynyl, C;sfluoroalkyl, aminoC,.

20

25

_¢aalkanoyl, C14alkylaminoC;, ¢alkanoyl, di(Cisalkyl)amino(C; salkanoyl, Ci4alkoxyCi.

salkylaminoC,salkanoyl, Cy.¢fluoroalkanoyl, carbamoylC..salkyl, Ci4alkylcarbamoylCs.
salkyl, di(C;.salkyl)carbamoylCsalkyl, Cy.salkylsulphonyl and C;.¢fluoroalkylsulphonyl and
wshich heterocyclic group may optionally bear a further 1 or 2 substituents selected from C,.
saalkenyl, Cz.salkynyl, Cy.¢fluoroalkyl, C;.¢alkanoyl, aminoCC;.salkanoyl, C;4alkylaminoC,.
s-alkanoyl, di(C4alkyl)aminoC; alkanoyl, Cy4alkoxyCi4a-lkylaminoC;.alkanoyl, Ci.

o fluoroalkanoyl, carbamoyl, Ci4alkylcarbamoyl, di(C;4alk=yl)carbamoyl, carbamoylC; ¢alkyl,
C4alkylcarbamoylC) salkyl, di(Cysalkyl)carbamoylCi.sallkyl, Cysalkylsulphonyl, C;.

& fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci.acyanoalkyl, Cy4alkyl, C.
ahydroxyalkyl, Ci4alkoxy, CisalkoxyCi4alkyl, Ci4alkylsmlphonylC; 4alkyl, C.
~alkoxycarbonyl, Ci4aminoalkyl, C,alkylamino, di(C;4a’kyl)amino, C;4alkylaminoC;.
~alkyl, di(Ciwalkyl)aminoC;.4alkyl, Ci4alkylaminoCi4alkeoxy, di(Ci4alkyl)aminoC; 4alkoxy
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and a group -(-0-)(C;alkyl)gringD (wherein fis Oor 1, g is 0 or 1 and ring D is a 5-6-
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selecte d
independently from O, S and N, which cyclic group may bear one or more substituents
selected from C-4alkyl),

or Q” bears a single substituent selected from methylenedioxy and ethylenedioxy);

with the proviso that if Q' is Q? and X is -O- then Q® must bear at least one substituent
selected from C,.salkenyl, Co.salkynyl, C14alkoxyCi.4alkylaminoC;salkanoyl, carbamoylCi—
salkyl, C;alkylearbamoylC, salkyl, and di(C).salkyl)carbamoylC,.salkyl and optionally may”
bear a further 1 or 2 substituents as defined herein;

2) C,.salkylW'Q? (wherein W' represents -O-, -S-, -8O-, -SOz-, -C(0)-, -OC(0)-, NQ*C(0D-,
_C(O)NQ"-, -SO;NQ’-, -NQ®SO;- or ~NQ'- (wherein Q°, Q°, Q*, Q° and Q’ each
independently represents hydrogen, C.salkyl, Ci.3alkoxyCs.salkyl, Cz.salkenyl, Cz.salkynyl -or
Cshaloalkyl) and Q is as defined herein;

3) C.salkylQ? (wherein Q? is as defined herein);

4) Cj.salkenylQ? (wherein Q is as defined herein);

5) CysalkynylQ? (wherein Q° is as defined herein);

6) Cy4alkyIW>C; salkylQ? (wherein 'W* represents -O-, -S-, -SO-, -80z-, -C(0)-, -OC(0)- —

' NQ*C(O)-, -C(O)NQ’-, -SO:NQ'?-, ~-NQ''80;- or -NQ'*- (wherein Q°, Q’, QY Q" andQ

each independently represents hydro gen, Cy.3alkyl, C.1alkoxyCaaalkyl, C; salkenyl, Ca.
salkynyl or Cy4haloalkyl) and Q’ is as defined herein);

7 C,.salkenylW>C, 4alkylQ” (wherein W? and Q* are as defined herein);

8) Ca.salkynylW>Cy4alkylQ” (wherein W” and Q” are as defined herein);

9) Cr4alkylQ"(C14alkylj(W)Q'* (wherein W is as defined herein, jis O or 1, kisOor 1 ,
and Q" and Q' are each independently selected from hydrogen, Ci-;alkyl, cyclopentyl,
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterccyclic group with 1-2
heteroatoms, selected independently from O, S and N, which Cy.jalkyl group may bear 1 or2
substituents selected from oxo, hydroxy, halogeno and Ci4alkoxy and which cyclic group
may bear 1, 2 or 3 substituents selected from Cy.salkenyl, C,.salkynyl, C,.sfluoroalkyl, C;_
salkanoyl, aminoCy.ealkanoyl, C;salkylaminoCs salkanoyl, di(Ci4alkyl)aminoC, salkanoy1,
C1-salkoxyC) 4alkylaminoC;, galkanoyl, Cysfluoroalkanoyl, carbamoyl, Ci4alkylcarbamoy#1,
di(C4alkyl)carbamoyl, carbamoylC;.galkyl, Cy4alkylcarbamoylC; salkyl, di(Ci-
qalkyl)carbamaylCy.galkyl, C;¢alkylsulphonyl, Ci.¢fluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Ci4cyanoalkyl, Ci4alkyl, Cishydroxyalkyl, Cy4alkoxy, C4atkoxyC.
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salkyl, Cy.alkylsulphonyICi4alkyl, Cy4alkoxycarbonyl, Ci4aminoalkyl, C m alkylamino,
di(Cy4alkyl)amino, C;4zalkylaminoC;.salkyl, di(Cyalkyl)aminoC;4alkyl, C4alkylaminoCy.
salkoxy, di(C;4alkyl)anminoC;.4alkoxy and a group -(-0-){C1alkyl)gringD» (wherein fis 0 or
1,gisOor1and ring D isa 5-6-membered saturated or partially unsaturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S and N, whicsh heterocyclic
group may bear one or rmore substituents selected from C14alkyl), with the- provisos that Q¥
cannot be hydrogen and- one or both of Q" and Q' must be a 5-6-membere=d saturated or
partially unsaturated hegerocyclic group as defined herein which heterocyc lic group bears at
least one substituent sel ected from C,.salkenyl, C,.salkynyl, Cifluoroalky?l, Cisalkanoyl,
aminoC;, galkanoyl, C).galkylaminoC;.salkanoyl, di(C14alkyl)aminoC; salk—anoyl, C;.
salkoxyC) 4alkylaminoC;alkanoyl, Cy.sfluoroalkanoyl, carbamoyl, Ciall<ylcarbamoyl,
di(C, salkyl)carbamoyl, carbamoylCi-ealkyl, Cy4alkylcarbamoylCysalkyl, di(C;.
salkyl)carbamoylC, gall<yl, Cy galkylsulphonyl and Cifluoroalkylsulphonwyl and which
heterocyclic group optionally bears 1 or 2 further substituents selected fromm those defined
herein); and

10) C14alkylQ!*-C(0)-€C 4alkylQ!*® wherein Q" is as defined herein and s not hydrogen and
Q'*"is a 5-6-membered. saturated or partially unsaturated heterocyclic gromup containing at
least one nitrogen atom and optionally containing a further heteroatom seleccted from N and O
wherein Q'*" is linked t-o Csalkyl via a nitrogen atom or a carbon atom ard wherein Qi
optionally bears 1,2 or 3 substituents selected from Cysalkenyl, Cz-salkyn~yl, Cysfluoroalkyi,
C1¢alkanoyl, aminoC, salkanoyl, Cy.salkylaminoC,salkanoyl, di(Ci4alkyl )aminoC,.
salkanoyl, C;4alkoxyCx 4alkylaminoC,.calkanoyl, Ci.sfluoroalkanoyl, carbwamoyl, C,.
sglkylcarbamoyl, di(C;—salkyl)carbamoyl, carbamoylC;salkyl, C;salkylcarzbamoylCi_salkyl,
di(C).4alkyl)carbamoyl€C, ¢alkyl, Cysalkylsulphonyl, Cisfluoroalkylsulphconyl, oxo, hydroxy,
halogeno, cyano, Cy4cy/anoalkyl, Cj4alkyl, C4hydroxyalkyl, Cy4alkoxy, CisalkoxyC,.
salkyl, C1alkylsulphorylCialkyl, Ci4alkoxycarbonyl, Ci4aminoalkyl, CC4alkylamino,
di(C14alkyl)amino, C;_galkylaminoC 4alkyl, di(Cy4alkyl)aminoC;4alkyl, CisalkylaminoC;.
salkoxy, di(Ci4alkyl)arminoC; 4alkoxy and a group -(-O-){(Ci4alkyl)ringI D (wherein fis 0 or
1, gis 0 or 1 and ring I is a 5-6-membered saturated or partially unsaturatzed heterocyclic
group with 1-2 heteroat-oms, selected independently from O, S and N, whi: ch heterocyclic
group may bear one or amore substituents selected from C;4alkyl)

or Q'" bears a single suibstituent selected from methylenedioxy and ethylenedioxy);

@) Q"W
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wher=ein W? represents ~-NQC(0)-, -C(O)NQ'"-, -S#0,NQ'®-, -NQ'*SO;- or -NQ’- (wherein
Q'%, QY,Q", Q" and Q™ cach independently repres ents Cs.salkenyl, C;-salkynyl, Ci-
shaloalkyl), and Q" is Cy.shaloalkyl, Cp.salkenyl or C; salkynyl; and

(iii) Q*'W*CysalkylX" wherein X" is as defined here=in, W* represents -NQ**C(O)-, -
C(O=INQP-, -SO;NQ¥-, -NQ™S0;- or -NQ*- (whemrein Q%, Q°, @, Q* and Q* each
inde=pendently represents hydrogen, Cy.salkyl, C,.3al KoxyCz3alkyl, Cs.salkenyl, C;.salkynyl or
C, 4 haloalkyl), and Q*' represents C;.shaloalkyl, Ca.—salkenyl or C;.salkynyl;

or a_ salt thereof.

2. A compound according to claim 1 wherein Z is -NH-.

3. A compound according to claim 1 or claim 2 wherein R? is methoxy.

4, A compound according to any one of claimss 1, 2 and 3 wherein X!is -O-.

5. A compound according to any one of the preeceding claims wherein R? is selected from

grasup (ii) of the groups (i), (ii) and (iii) defined in cClaim 1.

6. A compound according to any one of the pr-eceding claims wherein R? is selected from
growp (iii) of the groups (i), (i) and (iii) defined in claim 1.

7. A compound according to any one of the preceding claims wherein R? is selected from
group (i) of the groups (i), (ii) and (jii) defined in <laim 1.

8. A compound according to claim 7 wherein R’ is Q'X'- wherein X' is as defined in
clzaim 1 and Q' is selected from one of the followirag ten groups:

1) Q* (wherein Q? is a 5-6-membered saturated or -partially unsaturated heterocyclic group
wi_th 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group

be ars at least one substituent selected from Ca.salk=enyl, Cz salkynyl, aminoC; salkanoyl, C;.
sallkylaminoC;.alkanoyl, di(C;-salkyl)aminoC; sal kanoyl, C,4alkoxyC)alkylaminoC,.
callkanoyl, C, ¢fluorcalkanoyl, carbamoylCi alkyl., C,alkylcarbamoylC,.salkyl, di(C,.
sallkyl)carbamoylCj.salkyl, Cisalkylsulphonyl and_ C;.¢fluoroalkylsulphonyl and which
hesterocyclic group may optionally bear a further 1 or 2 substituents selected from C;.salkenyl,
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C,.salkynyl, C ¢fluoroalkyl, Cy¢alkanoyl, aminoC;.salkanoyl, Ci —salkylaminoC; alkanoyl,
di(C, 4alkyl)amminoC;.¢alkanoyl, C;4alkoxyC.salkylaminoC; sallcanoyl, Cy fluoroatkanoyl,
carbamoyl, C salkylcarbamoy), di(C;4alkyl)carbamoyl, carbamoylCi.ealkyl, C;-
salkylcarbam.0yICy.galkyl, di(Ci.qalkyl)carbamoylCy.galkyl, C1.sa-lkylsulphonyl, C;.
efluoroalkylsulphonyl, oxo, hydroxy, halogeno,'cyano, Ci4cyanoalkyl, Ci4alkyl, Ci.
shydroxyalks/l, C4alkoxy, CialkoxyCiaalkyl, Cy4alkylsulphoryylCsalkyl, Ci-
salkoxycarbonyl, Cj4aminoalkyl, C; salkylamino, di(C;4alkyl)ammino, Ci4alkylaminoC;.
salkyl, di(C1—salkyl)aminoC4alkyl, CialkylaminoC 4alkoxy, dhi(Cy4alkyl)aminoC, salkoxy
and a group ~(-O-)(C)4alkyl)eringD (wherein fis O or 1, gis 0 or 1 and ring D isa 5-6-
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoras, selected
independently from O, S and N, which cyclic group may bear ome or more substituents
selected fromm C4alkyl),

or Q’ bears a single substituent selected from methylenedioxy and ethylenedioxy);

with the proviso that if Q! is Q? and X! is -O- then Q? must beacr at least one substituent
selected froom Cs.salkenyl, Cz.salkynyl, Ci4alkoxyC4alkylamiroC;salkanoyl, carbamoylCi.
salkyl, Cy4alkylcarbamoylC; salkyl, and di(Cy4alkyl)carbamoy~1Cy.salkyl and optionally may
bear a furth.er 1 or 2 substituents as defined herein;

2) CysalkyR W'Q? (wherein W' represents -O-, -S-, -80-, -SO;—, -C(0)-, -OC(0)-, -NQ*C(0)-,
-C(O)NQ*-, -SO,NQ’-, -NQ°SO,-~ or -NQ'- (wherein Q*, Q%, Q’, Q° and Q’ each
independerntly represents hydrogen, Cy.salkyl, Cj.3alkoxyCs.3al kyl, C;.salkenyl, C, salkynyl or
Cishaloalk-yl) and Q? is as defined herein;

3) C,salky1Q? (wherein Q? is as defined herein);

4) Cy salkenylQ? (wherein Q? is as defined herein);

5) Cy.salkynylQ? (wherein Q is as defined herein);

6) C14alky1W?Cy 4alkylQ? (wherein W? represents -O-, -S-, -S O-, -SO;-, -C(0)-, -OC(0)- -
NQEC(0)-, -C(O)NQ’-, -SONQ'’-, -NQ''SO,- or -NQ'%- (whaerein Q%, Q°, Q'°, Q'! and Q*?
each indepeendently represents hydrogen, Ci.alkyl, Cy.3alkoxyCs salkyl, Cs salkenyl, C,.

5 yl ox C;shaloalkyl) and Q? is as defined herein);

7) Ca.salkenylW’C 4alkylQ? (wherein W and Q” are as defined herein);

8) Cy.salkymylW2C) 4alkylQ? (wherein W2 and QF are as defin_ed herein);

9) C,4alky/1Q"(C, 4alkyl) (W2 Q'* (wherein W? is as defined. herein, jis Oor 1,kis Oor 1,
and Q'* arad Q™ are each independently selected from hydrog.en, Cy.;alkyl, cyclopentyl,
cyclohexy1 and a 5-6-membered saturated or partially unsatur-ated heterocyclic group with 1-2
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hetexroatoms, selected independently from O, S and N, which C;.salkyl group may bear 1 or 2
sub stituents selected from oxo, hydroxy, halogeno and Cy4alkoxy and which cyclic group
mazy bear 1, 2 or 3 substituents selected from C;_salkenyl, C,.salkynyl, C,sfluoroalkyl, Ci.
sallcanoyl, aminoCs.alkanoyl, Cy.4alkylaminoC;.salkanoyl, di(Ci4alkywsl)aminoC, salkanoyl,
Ci—4alkoxyC; 4alkylaminoC;.salkanoyl, Cy.¢fluoroalkanoyl, carbamoyl , Cyalkylcarbamoyl,
di(«<C)_salkyl)carbamoyl, carbamoylC.salkyl, Ci4alkylcarbamoylC,.salikyl, di(C,-
salkyl)carbamoylC, salkyl, Cr.salkylsulphonyl, Cysfluoroalkylsulphorayl, oxo, hydroxy,
hallogeno, cyano, Cycyanoalkyl, Cy4alkyl, Cyshydroxyalkyl, C;4alkeoxy, C).4alkoxyCi-
salkyl, Cy4alkylsulphonylC;4alkyl, C.4alkoxycarbonyl, C,4aminoalksyl, C;salkylamino,
diCCy4alkyl)amino, C;4alkylaminoC, salkyl, di(C;4alkyl)aminoC,_4aMikyl, C, salkylaminoC.
sallkoxy, di(C)4alkyl)aminoC).salkoxy and a group -(-O-){Ci4alkyl)e_ringD (wherein fis 0 or
1, gis Oor 1 and ring D is a 5-6-membered saturated or partially unsaaturated 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), wi_th the provisos that Q¥
camnot be hydrogen and one or both of Q' and Q'* must be a 5-6-me=mbered saturated or
paurtially unsaturated heterocyclic group as defined herein which heterocyclic group bears at
le ast one substituent selected from C,.salkenyl, Cs.salkynyl, C;salkamnoyl, aminoC,salkanoyl,
C 14alkylaminoC; ¢alkanoyl, di(C;4alkyl)aminoC,.galkanoyl, C; salkeoxyC;4alkylaminoC,.
salkanoyl, C,.¢fluoroalkanoyl, carbamoyl, C,salkylcarbamoyl, di(C,—salkyl)carbamoyl,
carbamoylC,.salkyl, C4alkylcarbamoylC;.galkyl, di(C;4alkyl)carbammoylC; salkyl, Cy.
¢alkylsulphonyl and C.sfluoroalkylsulphonyl and which heterocycliac group optionally bears 1
omx 2 further substituents selected from those defined herein); and

10) C;4alkylQ'*-C(0)-C)4alkylQ"*" wherein Q' is as defined hereimn and is not hydrogen and
Q' is a 5-6-membered saturated or partially unsaturated heterocycl_ic group containing at
least one nitrogen atom and optionally containing a further heteroatom selected from N and O
wherein Q'*" is linked to C;.¢alkyl via a nitrogen atom and wherein «Q'*" optionally bears 1, 2
o 3 substituents selected from C;.salkenyl, C,.salkynyl, C,.¢fluoroalikyl, C;.salkanoyl,
aminoCy.salkanoyl, Ci4alkylaminoC,.salkanoyl, di(Ci4alkyl)aminoeC, galkanoyl, C,.
salkoxyCi.4alkylaminoC; salkanoyl, C).sfluoroalkanoyl, carbamoyl, C;4alkylcarbamoyl,
A@i(Ci4alkyl)carbamoyl, carbamoylC.salkyl, Cy4alkylcarbamoylCi.esalkyl, di(C;.
salkylcarbamoylC.salkyl, Cy.salkylsulphonyl, C;.sflucroalkylsulph_onyl, oxo, hydroxy,
halogeno, cyano, Cy4cyanoalkyl, Cysalkyl, C; shydroxyalkyl, Cy4adkoxy, Ci4alkoxyC).
sakyl, CqalkylsulphonylC, 4alkyl, C4alkoxycarbonyl, Ci4aminozalkyl, C;4alkylamino,
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di(C;4alkyl)amino, C; lkylaminoCiatkyl, di(Calkyl)aminoC= salkyl, C14alkylaminoCi.
atlkoxy, di(C;alkyl)aaminoC;alkoxy and a group -(-O-){(Cialk—yl)ringD (wherein fis 0 or
1, gis O or 1 and ring WD is a 5-6-membered saturated or partially wmunsaturated heterocyclic
group with 1-2 heteroatoms, selected independently from O, S an d N, which heterocyclic
group may bear one or= more substituents selected from Ci4alkyl)

or Q'*" bears a single ssubstituent selected from methylenedioxy a.nd ethylenedioxy).

9. A compound a_ccording to claim 7 wherein R? is Q'X'- wiherein X! is as defined in

" claim 1 and Q! is seleccted from one of the following ten groups:

10

1) Q? (wherein Q? is a. 5-6-membered saturated or partially unsatwirated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, wa/hich heterocyclic group

. bears at least one subsstituent selected from aminoC,.salkanoyl, C=, 4alkylaminoCs.salkanoyl,

15

di(C 4alkyl)aminoC;_.salkanoyl, C)4alkoxyC; 4alkylaminoC;.salksanoyl, carbamoylCy.salkyl,
CalkylcarbamoylC; _lkyl and di(Ci4alkyl)carbamoylC, alkyR and which heterocyclic
group may optionally bear a further 1 or 2 substituents selected firom C;.salkenyl, C,.salkynyl,
C,sfluoroalkyl, C;_¢al kanoyl, aminoC,.salkanoyl, C;.salkylaminaeC, salkanoyl, di(C;-
salkyl)aminoCs.¢alkarmoyl, Ci4alkoxyCi4alkylaminoC,.salkanoyl , C,¢fluoroalkanoyl,

. carbamoyl, C;4alkylc_arbamoyl, di(C;4alkyl)carbamoyl, carbamoylC,salkyl, C;-

20

25

30

salkylcarbamoylC.salkkyl, di(Cy4alkylcarbamoylC,.salkyl, Cysatkylsulphonyl, C,-
sfluoroalkylsulphonyl , oxo, hydroxy, halogeno, cyano, C;4cyanawalkyl, Cy4alkyl, C,.
shydroxyalkyl, C;4alksoxy, Cy.4alkoxyCialkyl, CisalkylsulphonaylCisalkyl, Ci-
salkoxycarbonyl, Cjszaminoalkyl, Ci4alkylamino, di(Ci4alkyl)armino, C;4alkylaminoC,.

: 4aJkyl, di(C1.4a.lkyl)a.1min001.4alkyl, Cl_4a.lkylaminoC14a1koxy, dj_(CMalkyl)aminoCMalkoxy

and a group -(-0-){(Cm salkyl)gringD (wherein fis 0 or 1, g is 0 omr 1 and ring D is a 5-6-

membered saturated o= partially unsaturated heterocyclic group v=vith 1-2 heteroatoms, selected

independently from Om, § and N, which cyclic group may bear on € or more substituents
selected from C;_4alkysl),

or Q° bears a single s:abstituent selected from methylenedioxy an-d ethylenedioxy);

with the proviso that i £Q! is Q? and X' is -O- then Q must bear zat least one substituent
selected from C;.4alkoxyC;.4alkylaminoC, salkanoyl, carbamoylCCy.salkyl, C;.
salkylcarbamoylCj.sal kyl, and di(C;4alkyl)carbamoylCi.salkyl amd optionally may bear a
further 1 or 2 substitue=nts as defined herein;



10

15

20

25

WO 20305/013998 PCT/GB2004/003393
87

2) C,.salkkylW' Q2 (wherein W' represents -O-, -S-, -SO-, -SO83-, -C(O)-, -OC(O)-, -NQ’C(O)-,
-C(O)N"Q-, -SO;NQ*-, NQ®SO,- or -NQ'- (wherein Q’, Q* Q°, Q° and Q" cach
indepen_dently represents hydrogen, Cyaalkyl, Cy3alkoxyCs.3-alkyl, C-salkenyl, C;.salkynyl or
Cisbaloalkyl) and @ is as defined herein;
3) Cy.sanlkylQ? (wherein Q° is as defined herein);
4) C,.samlkenylQ? (wherein Q? is as defined herein);
5) Ca.saalkynylQ® (wherein Q’ is as defined herein);
6) C14zalkyIWC,4alkylQ? (wherein W* represents -O-, -S-, —8O-, -S02-, -C(0)-, -OC(0)- -
NQ¥C(#0)-, -C(O)NQ’-, -SO:NQ"%-, -NQ'SO;- or ~-NQ'2- (swvherein Q°, Q°, Q'¥, Q"' and Q"
each in_dependently represents hydrogen, Cy.3alkyl, Cy.salko=xyCaalkyl, C,.salkenyl, C;.
salkynyes1 or Cyshaloalkyl) and Q7 is as defined herein);
7) Ca.sealkenylWC, 4alkylQ? (wherein W and Q are as defiined herein);
8) Ca.s=alkynylW?Cy 4alkylQ® (wherein W and Q” are as defSined herein);
9) C14=alkylQ"?(Cyqalkyl)(W*)Q" (wherein W is as definexd herein, jis O or 1, kis O or 1,
and Q' 2 and Q" are each independently a 5-6-membered sasturated or partially unsaturated
heterocyclic group with 1-2 heteroatoms, selected independ=ently from O, S and N, which
heterocsyclic group may bear 1, 2 or 3 substituents selected #rom C,.salkenyl, C,.salkynyl, C;.
sfluorowalkyl, C,_salkanoyl, aminoC;.¢alkanoyl, C;4alkylaminoC; salkanoyl, di(C,.
salkyl) -aminoC; salkanoyl, Ci4alkoxyC salkylaminoC; salk=anoyl, C,.sfluoroalkanoyl,
carbanmoyl, C;alkylcarbamoyl, di(Calkyl)carbamoyl, cabamoylCy.salkyl, Ci.
salkylcsarbamoylCy.galkyl, di(Cy4alkyl)carbamoylCi.salkyl, C,.¢alkylsulphonyl, C;.
sfluorcalkylsulphonyl, oxo, hydroxy, halogeno, cyano, C;.4ecyanoalkyl, Cy4alkyl, C;.
shydroexyalkyl, Ci4alkoxy, Ci4alkoxyCi.4alkyl, Ci4alkylsuIphonylC,alkyl, Ci.
salkox~ycarbonyl, C;4aminoalkyl, Cy4alkylamino, di(C;4alEcyl)amino, C,salkylaminoC;.
salkyl, di(C,4alkyl)aminoC4alkyl, Cy4alkylaminoCi4alko=xy, di(Ci4alkyl)aminoC, salkoxy

- anda acroup —(-0-)(Ci4alkyl)gringD (wherein fis O or 1, g s 0 or 1 and ring D isa 5-6-
' -membeered saturated or partially unsaturated heterocyclic gr-oup with 1-2 heteroatoms, selected

30

'indepesndently from O, S and N, which heterocyclic group rmay bear one or more substituents
selecte=d from C;.alkyl), with the proviso that one or both of Q" and Q" bears at least one
substifuent selected from aminoCz.salkanoyl, Ci4alkylamimoC; salkanoyl, di(C;.
salkylpaminoC; salkanoyl, Cy.salkoxyCi4alkylaminoC;.salk=anoyl, carbamoylC;.salkyl, C;.

© alkylccarbamoylCygalkyl and di(Cy4alkyl)carbamoylC, sallkyl, and which heterocyclic group

optiomally bears 1 or 2 further substituents selected from th_ose defined herein); and
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10) C;.4alkylQ'*-C(0)-C,4alkylQ"" whexein Q' is as defined herein and Q' is 2 5-6-
membered saturated or partially unsaturated heterocyclic group containing at least one
pitrogen atom and optionally containing a further heteroatom selected from N and O wherein
Q" is linked to C;alkyl via a nitrogen atom or a carbon atom and wherein Q'*" optionally
bears 1, 2 or 3 substituents selected from. C;.salkenyl, C salkynyl, Cy.¢fluoroalkyl, Ci.
salkanoyl, aminoC; salkanoyl, Cy 4alkylaminoCs.salkanoyl, di(Cisalkyl)aminoC, salkanoyl,
C, salkoxyC 4alkylaminoC,.salkanoyl, C, sfluoroalkanoyl, carbamoyl, C)4alkylcarbamoyl,
di(C, 4alkyl)carbamoyl, carbamoylC; salkyl, Ci4alkylcarbamoylCi.salkyl, di(Ci.
salkyl)carbamoylC.salkyl, Cisalkylsulphonyl, Cy.¢fluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, Cy.4cyanoalkyl, Cy4alkyl, Cishydroxyalkyl, C4alkoxy, C;4alkoxyCi.
salkyl, Cy_salkylsulphonylC;4alkyl, Ci4alkoxycarbonyl, Cy4aminoalkyl, Ci4alkylamino,
di(C,4alkyl)amino, C;4alkylaminoCy4alkyl, di(Cialkyl)aminoCi.salkyl, C4alkylaminoC;.
salkoxy, di(Cualkyl)aminoCi.4alkoxy and a group -(-O-)(Cyalkyl)gringD (wherein £ isOor
1, gis O or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic
group with 1-2 heteroatoms, selected imdependently from O, S and N, which heterocyclic
group may bear one or more substituents selected from C;alkyl)
or Q'*" bears a single substituent selected from methylenedioxy and ethylenedioxy).

10. A compound according to claima 1 of the formula [a:

3a

|
2ay,la \/l

R™X N
(Ia)

wherein:
Zais -NH-, -O- or -S-;
R!® represents bromo or chloro;
R>* represents C).jalkoxy or hydrogen;
X" represents -O-,-S- or -NR*- wherein R* is hydrogen, Cysalky! or C;salkoxyC;.zalkyl;
R? is selected from one of the follow ing groups:
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1) C1.5alkylR*® (wherein R* is a 5- or 6-membered heterccyclic ring selected from
mor-pholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one
subsstituent selected from aminoC,4alkanoyl, Ci.salkylaninoC;4alkanoyl, di(Ci.
salk=yl)aminoC;,.4alkanoyl, Ci4alkoxyCi-salkylaminoC,4zalkanoyl, methylenedioxy and
eth=ylenedioxy);
2) C;.salkenylR™ (wherein R™ is as defined herein);
3) Cy.salkynylR* (wherein R™ is as defined herein);
4) @C,.5alkyIR*C(O)(CHy)meR™ (Wherein ma is 1 or 2, R®*is a 5- or 6-membered heterocyclic
ringg selected from morpholine, pyrrolidine, piperidine amad piperazine which heterocyclic ring
maxy bear one or two substituents selected from fluoro, tmydroxy and methyl, and R’ is a 5- or
6-rmembered heterocyclic ring selected from pyrrolidine=, piperidine, piperazine and
mopholine which heterocyclic ring is linked to (CH2)man Via a nitrogen atom or 2 carbon atom
aned which heterocyclic ring may bear one or more substtituents selected from hydroxy,
haTlogeno, C 4alkanoyl, methylenedioxy and ethylenedi=oxy); and
5) Cp.salkylR®(CH,)mC(O)R® (wherein ma and R* ares as defined herein and R®isa5- or 6-
.mesmbered heterocyclic ring selected from pyrrolidine, gpiperidine, piperazine and morpholine
whhich heterocyclic ring is linked to C(O) via a nitrogen. atom or a carbon atom and which
he=terocyclic ring may bear one or more substituents sel ected from hydroxy, halogeno, C,.
sadkanoyl, methylenedioxy and cthylenedioxy)

or— a salt thereof.

1M. A compound according to claim 1 of the formuTlaIb:

Rl
zZ
R® F
Z N
|
SN
R® N)

(Ib)

" wvwherein:

7=, R! and R are as defined in claim 1 and
R=?is selected from one of the following three groups=
(i) lexl_
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wherein X' is as defined in claim 1 and Q® is selected from one of the following ten greOUps:
1) Q* (wherein Q® is a 5-6-membered saturated or partially unsaturated heterocyclic gxoup
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic grovp
bears at least one substituent selected from C.salkenyl, C;salkynyl, Cy.¢fluoroalkyl, aminoCs-
salkanoyl, Cj4alkylaminoC.salkanoyl, di(C4alkyl)aminoC;.alkanoyl, C,«alkoxyCi.-
salkylaminoCs.¢alkanoyl, C,-sEluoroalkanoyl, carbamoylC,.alkyl, Ci4alkylcarbamoylC.
salkyl, di(Cj4alkyl)carbamoyl Cy.salkyl and C, sfluoroalkylsulphonyl and which hetero cyclic
group may optionally bear a frther 1 or 2 substituents selected from Ca.salkenyl, Cz.saalkynyl,
C).¢fluoroalkyl, Cy-salkanoyl, aminoC.¢alkanoyl, Cy4alkylaminoCsalkanoyl, di(C,.
salkyl)aminoC; galkanoyl, C1-4alkoxyC)4alkylaminoC salkanoyl, C,¢fluoroalkanoyl,
carbamoyl, Cjalkylcarbamoy}, di(C salkyl)carbamoyl, carbamoylCjalkyl, Cs.
salkylcarbamoylCi.salkyl, di(C)4alkyl)carbamoylCysalkyl, C, alkylsulphonyl, C;.
¢fluoroalkylsulphonyl, oxo, hiydroxy, halogeno, cyano, C,scyanoalkyl, Cy4alkyl, C;.
shydroxyalkyl, C,4alkoxy, C 14alkoxyC4alkyl, C14alkylsulphonylC,alkyl, Ci.
salkoxycarbonyl, C;saminoalkyl, C4alkylamino, di(Ci4alkyl)amino, Cj4alkylamino=C,.
salkyl, di(Cr4alkyl)aminoC;—salkyl, CialkylaminoC, 4alkoxy, di(C.salkyl)aminoC; aalkoxy
and a group -(-0-){Csalkyl)gtingD (wherein fis O or 1, gis Oor 1 and ring Disa 5-6-
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatomss, selected
independently from O, S and N, which cyclic group may bear one or more substituemts
selected from C;4alkyl),
or Q% bears a single substitcaent selected from methylenedioxy and ethylenedioxy);
with the proviso that if Q’is Q*® and X! is -O- then Q”’ must bear at least one substiituent
selected from Cy.salkenyl, C2.salkynyl, C;4alkoxyCy salkylaminoC; salkanoyl, carbammoylC,.
salkyl, CalkylcarbamoylC 1 salkyl, and di(C.salkyl)carbamoylCysalkyl and optionally may
bear a further 1 or 2 substitments as defined herein;

2) Cy.salkyIW'Q? (wherein W' and Q are as defined in claim 1);
3) CyosalkylQ® (wherein Q*® is as defined herein);
4) Cy.salkenylQ? (wherein Q° is as defined in claim 1);

_ 5) CpsalkynylQ® (wherein Q’ is as defined in claim 1);

30

6) C14alkyIW?C14alkylQ? Cwherein W* and Q" are as defined in claim 1);
7) C; salkenylW>C1.4alicylQ? (wherein W and Q” are as defined in claim 1);

 8) Cp.saliynylWCialkylQ® (wherein W? and Q? are as defined in claim 1);
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9) Cy4alkylQ'**(Cr4aalkyly(WHQ"™® (wherein W* is as defined in claim 1, j isOor1,kis0or
1, and Q" and Q'** arc cach independently selected from hydrogen, C1.sal kyl, cyclopentyl,
cyclohexyl and a 5-G=-memmbered saturated or partially unsaturated heterocyclic group with 1-2
heteroatoms, selectead independently from O, S and N, which Cy.alky] growup may bear 1 or 2
substituents selected_. fiom oxo, hydroxy, halogeno and C,4alkoxy and whi_ch cyclic group
may bear 1, 2 or 3 stabstituents selected from C,.salkenyl, Cp salkynyl, C;.fluoroalkyl, C;.
salkanoyl, aminoC;_esalkanoyl, C,4alkylaminoC; salkanoyl, di(Cy4alkylarminoC; ¢alkanoyl,
C14alkoxyCiqalkylaaminoC; salkanoyl, C,sfluoroalkanoyl, carbamoyl, C1—4alkylcarbamoyl,
di(Cy4alkyl)carbameoyl, carbamoylCy.salkyl, Cj4alkylcarbamoylCy.ealkyl, di(Ci.
salkyl)carbamoylCi—galkyl, Ci.salkylsulphonyl, C¢fluoroalkylsulphonyl, ©xo, hydroxy,
halogeno, cyano, Cw scyanoalkyl, Cr4alkyl, C<hydroxyalkyl, Cisalkoxy, C-4alkoxyCi.
salkyl, C14alkylsulpohonylCyaalkyl, C4alkoxycarbonyl, C;saminoalkyl, C,4alkylamino,
di(Cy4alkyl)amino, C.alkylaminoCisalkyl, di(Ci4atkyl)aminoCi4alkyl, Ci4alkylaminoC.
salkoxy, di(C;salkywl)aminoCy 4alkoxy and a group -(-0-){Cralkyl)gring”D (wherein £ is 0 or
1,gisOorlandritagDisa 5-6-membered saturated or partially unsaturaated heterocyclic
group with 1-2 hete=roatoms, selected independently from O, § and N, which heterocyclic
group may bear ones or more substituents selected from Cy.4alkyl), with thae provisos that Q'*
cannot be hydroger and one or both of Q*" and Q'*® must be a 5-6-membered saturated or

. partially unsaturate=d heterocyclic group as defined herein which heterocy/clic group bears at

20

25
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{east one substituert selected from C,.salkenyl, Cosalkynyl, C,.sfluoroallsyl, aminoC,.
galkanoyl, C;4alky laminoC;salkanoyl, di(C) 4alkyl)aminoCy.calkanoyl, Ci4alkoxyCi.
salkylaminoC;.salk=anoyl, C,¢fluoroalkanoyl, carbamoyl, Ciualkylcarbarmoyl, di(C;.
salkylcarbamoyl, acarbamoylCi.galkyl, C4alkylcarbamoylCy.salkyl, di(Ch.
salkyl)carbamoylC4alkyl and C,¢fluoroalkylsulphonyl and which heter ocyclic group
optionally bears 1 or 2 further substituents selected from those defined h_erein); and
10) C142lkylQ'3-C3(0)-C, 4alkylQ*® (wherein Q'* and Q™" are as define=d in claim 1);
(ii) QW?- (wheresin W' and Q'° are defined in claim 1); and

(iii)) @ W*Cy.salksyIX" (wherein X', W* and Q*' are as defined in claim 1);

or a salt thereof.

12. A compound according to claim 11 wherein R™ is Q'*X -
wherein X! is as d_efined in claim 1 and Q' is selected from one of the Following ten groups:
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1) Q% (wherein Q* iss a 5-6-membered saturated or partially unsaturated heteroc=yclic group
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyc lic group
bears at least one subsstituent selected from CualkoxyCMalkylaminoCMalkanoyl, Ci-
salkylcarbamoylCy¢alkyl and di(C1alkyl)carbamoylCi.calkyl and which hetero -cyclic group
may optionally bear am further 1 or 2 substituents selected from C,.salkenyl, C;.saalkynyl, Ci.
sfluoroalkyl, Cisatkamoyl, aminoCj galkanoyl, C14alkylaminoCj salkanoyl, di(Ch.
salkyl)aminoC; salkamoyl, Cy4alkoxyC; 4alkylaminoC, salkanoyl, C,fluoroalkaanoyl,
carbamoyl, Cj.salkylcarbamoyl, di(C;.4alkyl)carbamoyl, carbamoylCi.alkyl, Ca-
salkylcarbamoylCi.samlkyl, di(C,alkyl)carbamoylCisalkyl, Ci.¢alkylsulphonyl, Ci.
¢fluoroalkylsulphony-1, oxo, hydroxy, halogeno, cyano, Ci4cyanoalkyl, Cy4alky~1, Ci.
shydroxyalkyl, Cy.4al koxy, C4alkoxyCi4alkyl, C;alkylsulphonylC salkyl, Cy -
salkoxycarbonyl, C-«aminoalkyl, C; 4alkylamino, di(C,4alkyl)amino, Ci4alkyl aminoC,.
salkyl, di(Calkyl)amminoC.salkyl, C)4alkylaminoC; salkoxy, di(C,4alkyl)ami noCj4alkoxy
and a group -(-O-){(C14alkyl) ringD (wherein fisQor1,gisOor1l andring D dsa 5-6-
membered saturated or partially unsaturated heterocyclic group with 1-2 hetero=atoms, selected
independently from €, S and N, which cyclic group may bear one or more subsstituents
selected from C4alksyl),

or Q2b bears a single substituent selected from methylenedioxy and ethylenedioxy);

2) C,.5alkyIW'Q™ (wwherein W' is as defined in claim 1 and Q® is as defined heerein);

3) C.salkylQ® (whesrein Q® is as defined herein);

. 4) Cy.salkenylQ®™ (w~herein Q™ is as defined herein);

25
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5) C3-salkynylQ? (woherein Q” is as defined herein);

6) C4alkylWC)4al kylQ™ (wherein W* is as defined in claim 1 and Q™ is as clefined herein);
7) Cp.salkenylW2C; _4alkylQ®® (wherein W* is as defined in claim 1 and QP is 2as defined
herein);

8) Ca.salkynylW?Cy._alkylQ™ (wherein W is as defined in claim 1 and QP is zas defined
herein);

9) C14alkylQ"**(C:alkyly(W2nQ"® (wherein W is as defined in claim 1,jis Oor1,kis 0or
1, and Q'* and Q'™ are each independently selected from hydrogen, C).salkyl., cyclopentyl,
cyclohexy! and a 5-6-membered saturated or partially unsaturated heterocyclice group with 1-2
heteroatoms, selecte=d independently from O, S and N, which Ci.3alkyl group mmnay bear 1 or 2
substituents selectec® from oxo, hydroxy, halogeno and C4alkoxy and which cyclic group
may bear 1, 2 or 3 swbstituents selected from C,.salkenyl, C;.salkynyl, Ci¢fluowroalkyl, Ci.
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galkanoyl, aminoC,.¢alkanoyl, C4alkylaminoC;¢alkanoyl, di(C4alkyl)aminoC,.salkkanoyl,
C14alkoxyC; salkylaminoCa.salkan oyl, Cy.sfluoroalkanoyl, carbamoyl, Ci4alkylcart»amoyl,
di(C)4alkyl)carbamoyl, carbamoyl<C;.salkyl, Ci4alkylcarbamoylCisalkyl, di(Ci-
salkyl)carbamoylC.salkyl, Cy.salk=yisulphonyl, C 1sfluoroalkylsulphonyl, oxo, hydroxy,
halogeno, cyano, C;4cyanoalkyl, Ci4alkyl, C;shydroxyalkyl, Cy4alkoxy, Calkox yCi-
salkyl, Cj4alkylsulphonylC,salkyll, Cysalkoxycarbonyl, C4aminoalkyl, C;4alkylarmino,
di(C; 4alkyl)amino, C) 4alkylaminoCy4aikyl, di(Ci4alkyl)aminoCy-alkyl, CialkylaminoC,.
salkoxy, di(C, salkyl)aminoC, 4alkzoxy and a group -(-O-){(Ci4alkyl)gringD (wherein fisQor
1, g is O or 1 and ring D is 2 5-6-membered saturated or partially unsaturated heterocyclic
group with 1-2 heteroatoms, selec ted independently from O, S and N, which hetero cyclic
group may bear one or more substituents selected from C;alkyl), with the proviso s that Q™
cannot be hydrogen and one or bosth of Q'* and Q' must be a 5-6-membered saturated or
partially unsaturated heterocyclic group as defined herein which heterocyclic grougo bears at
least one substituent selected froma C4alkoxyCi4alkylaminoC,salkanoyl, Ci-
salkylcarbamoylC) salkyl and di(€Cy4alkyl)carbamoylCycalkyl and which heterocyclic group
optionally bears 1 or 2 further subdstituents selected from those defined herein); ancl

10) Cy42lkylQ1**-C(0)-C, 4alkyl€Q'*® (wherein Q'*" and Q'®" are as defined herein and with
the provisos that Q'*" cannot be Inydrogen and one or both of Q'** and Q'*° must b e a 5-6-
membered saturated or partially winsaturated heterocyclic group as defined herein ~which
heterocyclic group bears at least -one substituent selected from C14alkoxyCy4alkyRaminoCs.
salkanoyl, C;salkylcarbamoylC) —salkyl and di(Ci4alkylcarbamoylC) salkyl and which
heterocyclic group optionally be=ars 1 or 2 further substituents selected from those defined

berein).

13. A compound according t«o claim 1 selected from:

4-(4-bromo-2-fluoroanilino)-7-( {1-[(V,N- dimethylamino)acetyl]piperidin-4-yl}maethoxy)-6-
methoxyquinazoline,

4-(4~chloro-2-fluoroanilino)-7-( {1-[(V,N-dimethylamino)acetyl]piperidin-4-yl}imethoxy)-6-
methoxyquinazoline,

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-{{ 1~(pyrrolidin-1-ylacetyl)piperidin-4—
yl]methoxy} quinazoline,

4-(4-chloro-2-fluoroanilino)-6-rmethoxy-7-{[ 1-(piperidin-1-ylacetyDpiperidin-4~
yl]methoxy}quinazoline,
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4-(4-chloro-2-fluoroanilino)-6-methoxy-7-{[ 1 (morpholin-4-ylacetyl)piperidin-4-
yllmethoxy}quinazoline,

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-({ 1-[(3&R,6a§)~tetrahydro—5H—[1,3]dioxolo[4,5-
c]pyrrol-5-y1acety1]piperidin-4-yl}methoxy)quinazoline,
7-({1-[(4-acetylpiperazin-1-yl)acetyl]piperid in-4-y1} methoxy)-4-(4-chloro-2-fluoroanilino)-6-

_methoxyquinazoline,

'(3S)-4-(4-chloro-2—ﬂuoroanilino)—7-({l—[(3-hydroxypyrrolidin-l-yl)acetyl]piperidin-A—
yl}methoxy)-6-methoxyquinazoline,
4-(4-chloro-2-ﬂuoroanilino)-6-methoxy-7-[Cl~{[N-(2-methoxyethyl)a.mino]acety1}pipen'din-
4-yl)methoxy]quinazoline,

4-(4-chloro-2-fluoroanilino)-6-methoxy-7 -({1-[(V-metbylamino)acetyl]piperidin-4-

* yl}methoxy)quinazoline,
4-(4-chloro-2-fluoroanilino)-7-({1-[(3 ,3-dif Ruoropyrrolidin-1-yl)acetyl}piperidin-4-

15

20

y1} methoxy)-6-methoxyquinazoline,

4-(4-chloro-2-fluoroanilino)-7-(2- {1-[(N,N- dimethylamino)acetyl]piperidin-4-y1} ethoxy)-6-
methoxyquinazoline,

4-(4-bromo-2-fluoroanilino)-7-(2-{1-{(N,N- —dimethylamino)acetyl]piperidin-4-yl} ethoxy)-6-

methoxyquinazoline,

_ 4~(4-chloro-2-fluoroanilino)-7-( {(3R)-1-[(\/,N-dimethylamino)acetyl]piperidin-3-

yl}methoxy)-6-methoxyquinazoline,

" 4-(4-Chloro-2-fluoroanilino)-7-({(35)-1 -[(M,N-dimethylamino)acetyl]piperidin-3-

25

" yl}methoxy)-6-methoxyquinazoline,

4-(4-bromo-2—ﬂuoroani1ino—6-methoxy-7-{:3-[(3aR,6aS)~w1rahydro-5H-[1,3]dioxolo[4,5-
c]pyrrol-5-yljpropoxy}quinazoline,

4-(4-bromo-2-fluoroanilino)-6-methoxy-7- {2-[(3aR,6aS)-tetrahydro-5H-[1,3]dioxolo[4,5-
c]pyrrol-5-yllethoxy} quinazoline,

~ and salts thereof.

. 14. A compound according to any one -of the preceding claims in the form of a

30

pharmaceutically acceptable salt.

15. A process for the preparation of a ccompound according to claim 1 of the formula I or
salt thereof which comprises:
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(a) the reaction of a compound of the formula IT:

Ll
3
5 R SN
|
.
R® N/|

a

10 wherein R? and R are as defined in claim 1 and L' is a displaceable moiety, with a conrapound
of the formula IIT:

15 F

(Im

20 wherein R and Z are as defined in claim 1;
(b) the reaction of a compound of the formula IV:

Rl
VA
3
25 R A~ F
|
N
X N’)
awv)

30 wherein Z, R! and R are as defined in ¢1aim 1 with a compound of formula V:

R-L! ™)
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whe=rein R’ is Q', Q' or QP'W*Cysalkyl, X* is X' or W’ aud 1! is as defined herein and
whe=rein Q, Q'°, Q*!, W*, X" and W are as defined inw claim 1;
() the reaction of a compound of the formula ~VI:

R
5
Z
3
R o~ F
L \NJ
10 ‘)
witth a compound of the formula VIla-c:
Q'XH (VIIa)
15 Q-W-H (VIIb)
QZI-W4-C|.5311(}'1-X‘ -H (VIIc)

(whherein L' is as defined herein and R', R®, Z, Q', Q™% Q* W3, W' and X' are as defined in
cla_im 1);

20 (d» the deprotection of a compound of the formula VIII:

Z
' R F
25 y JN
Ny
R® N

(VII)

wiaerein R', R® and Z are all as defined in claim 1, amad R represents a protected R? group
30 wierein R? is as defined in claim 1 but additionally tears one or more protecting groups P?;
(ew  the addition of a substituent to a compound o--f the formula IX:
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Rl
Z
R} F
&
R’ \N/I

(1X)

wherein R', R?, and Z are as defined in claim 1, amd R’ represents an R? group v~hich has
yext to be substituted with its final substituent;
an«d when a salt of a compound of formula I is requ_ired, reaction of the compound obtained

with an acid or base whereby to obtain the desired salit.

16- A pharmaceutical composition which compmrises a compound of the formula I as
defined in claim 1 or a pharmaceutically acceptamble salt thereof, in association with a

phaarmaceutically acceptable excipient or carrier.

17.  Use of a compound of the formula 1 as defined in claim 1 or a pharmac-cutically
acc=eptable salt thereof in the manufacture of a med icament for use in the producti_on of an

ant3angiogenic and/or vascular permeability reducin_g effect in a warm-blooded anizmal.

18. A method for producing an antiangiogenic aand/or vascular permeability meducing
effesct in a warm-blooded animal, such as a human being, which comprises admimistering
to s-aid animal an effective amount of a compound eof formula I as defined in clairn 1 or a

phaTmaceutically salt thereof.

19. A substance or composition for use in a me=thod for producing an antiangiogenic
and~or vascular permeability reducing effect in a warm-blooded animal, said subsaance or
commposition comprising a compound of the forrmula I as defined in claim 1 or a
phar-maceutically acceptable salt thereof, and said rmethod comprising administermng said

subsstance or composition.
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20. A compound according to any one of claims 1 to 14, substantially as herein described
and illustrated.

21. A process according to claim 15, substantially as herein described and illustrated.

22. A composition according to claim 16 substantially as herein described and

illustrated.

23. Use according to claim 17, substantially ass herein described and illustrated.

24. A method according to claim 18, substantially as herein described and illustrated.

25. A substance or composition for use in a mnethod of treatment according to claim 19,

substantially as herein described and illustrated.

26. A new compound, a new process for the preparation of a compound, a new
composition, a new use of a compound as cl aimed in claim 1, a new non-therapeutic
method of treatment, or a substance or composition for a new use in a method of treatment,

substantially as herein described.
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