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QUINAZOLINE DERIVATIVES AS TYROSTINE RINASE INHIBITORS

The invention concerns certain novel quinazolime derivatives, or pharmaceutically
acceptable salts thereof, which possess anti-tumour act-ivity and are accordingly useful in
methods of treatment of the human or animal body. Thhe invention also concerns processes
for the manufacture of said quinazoline derivatives, to pharmaceutical compositions
containing them and to their use in therapeutic methodlls, for example in the manufacture of
medicaments for use in the prevention or treatment of solid tumour disease in a warm-bloodeed
animal such as man.

Many of the current treatment regimes for dise=ases resulting from the abnormal
regulation of cellular proliferation such as psoriasis arad cancer, utilise compounds that inhit>it
DNA synthesis and cellular proliferation. To date, co-mpounds used in such treatments are
generally toxic to cells however their enhanced effectss on rapidly dividing cells such as
tumour cells can be beneficial. Alternative approachess to these cytotoxic anti-tumour agent=s
are currently being developed, for example selective Anhibitors of cell signalling pathways.
These types of inhibitors are likely to have the potent-ial to display an enhanced selectivity ©f
action against tumour cells and so are likely to reduces the probability of the therapy
possessing unwanted side effects.

Fukaryotic cells are continually responding tos many d1verse extracellular signals theat
enable communication between cells within an organ_ism. These signals regulate a wide
variety of physical responses in the cell including proliferation, differentiation, apoptosis arad
motility. The extracellular signals take the form of a diverse variety of soluble factors
including growth factors as well as paracrine and enallocrine factors. By binding to specific -
transmembrane receptors, these ligands integrate the extracellular signal to the intracellular
signalling pathways, therefore transducing the signal  across the plasma membrane and
allowing the individual cell to respond to its extracel Tular signals. Many of these signal
transduction processes utilise the reversible process of the phosphorylation of proteins that are
involved in the promotion of these diverse cellular responses. The phosphorylation status eof
target proteins is regulated by specific kinases and plhosphatases that are responsible for thee
regulation of about one third of all proteins encoded by the mammalian genome. As
phosphorylation is such an important regulatory mecchanism in the signal transduction
process, it is therefore not surprising that aberrationss in these intracellular pathways result in
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abnormal cell growth zand differentiation and so promote cellular transformatio=m (reviewed in
Cohen et al, Curr Opira Chem Biol, 1999, 3, 459-465).

It has been wiclely shown that a number of these tyrosine kinases are m-utated to
constitutively active foorms and/or when over-expressed result in the transformamation of a
variety of human celis. These mutated and over-expressed forms of the kinase= are present in 2
large proportion of hu-man tumours (reviewed in Kolibaba et al, Biochimica et - Biophysica
Acta, 1997, 133, F217-F248). As tyrosine kinases play fundamental roles in tihe proliferation
and differentiation of a variety of tissues, much focus has centred on these enz=ymes in the
development of novel . anti-cancer therapies. This family of enzymes is dividead into two
groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and thme SRC family
respectively. From thee results of a large number of studies including the Humman Genome
Project, about 90 tyro sine kinase have been identified in the human genome, oofthis 58 are of
the receptor type and 32 are of the non-receptor type. These can be compartrmentalised in to
20 receptor tyrosine k=inase and 10 non-receptor tyrosine kinase sub-families (CRobinson et al,
Oncogene, 2000, 19, =5548-5557).

The receptor t_yrosine kinases are of particular importance in the transrnission of
mitogenic signals thast initiate cellular replication. These large glycoproteins, which span the
plasma membrane of the cell possess an extracellular binding domain for theimr specific ligands
(such as Epidermal G-rowth Factor (EGF) for the EGF Receptor). Binding of ligand results in
the activation of the r eceptor’s kinase enzymatic activity that is encoded by thme intracellular
portion of the receptowr. This activity phosphorylates key tyrosiﬁe amino acidss in target
proteins, resulting in ~the transduction of proliferative signals across the plasm_a membrane of
the cell.

It is known tlnat the erbB family of receptor tyrosine kinases, which irnclude EGFR,
erbB2, erbB3 and erbeB4, are frequently involved in driving the proliferation &and survival of
tumour cells (reviewezd in Olayioye et al., EMBO J., 2000, 19, 3159). One meechanism in
which this can be acc=omplished is by overexpression of the receptor at the prootein level,
generally as a result ©f gene amplification. This has been observed in many czommon human

cancers (reviewed in Klapper et al., Adv. Cancer Res., 2000, 77, 25) such as toreast cancer

(Sainsbury et al., Britz. J. Cancer, 1988, 58, 458; Guerin et al., Oncogene Res.., 1988, 3, 21;
Slamon et al., Sciencee, 1989, 244, 707; Kliin et al., Breast Cancer Res. Treat., 1994, 29, 73

and reviewed in Salommon et al., Crit. Rev. Oncol. Hematol., 1995, 19, 183), naon-small cell

lung cancers (NSCL(Cs) including adenocarcinomas (Cerny et al., Brit. J. Carmcer, 1986, 54,
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265; Retabi et al., Int. J. Cancer, 1990, 45, 269; Rwusch et al., Cancer Research, 1993, 53, 2379,
Brabendler et al, Clin. Cancer Res., 2001, 7, 18500) as well as other cancers of the lung
(Hendle-r gt al., Cancer Cells, 1989, 7, 347; Ohsal=i et al., Oncol. Rep., 2000, 7, 603), bl adder
cancer ((Neal et al., Lancet, 1985, 366; Chow et aWl., Clin. Cancer Res. 2001, 7, 1957, Zhhau et
al, Mol _Carcinog., 3, 254), oesophageal cancer (MMukaida et al., Cancer, 1991, 68, 142)m,
gastroin: testinal cancer such as colon, rectal or stomach cancer (Bolen et al., Oncogene " Res.,
1987, 1,. 149; Kapitanovic et al., Gastroenterolog-y, 2000, 112, 1103; Ross et al., Cancezx
Invest.,, 2001, 19, 554), cancer of the prostate (VRsakorpi et al., Histochem. J.,1992, 24—, 481,
Kumar eetal., 2000, 32, 73; Scher et al., J. Natl. C_ancer Inst., 2000, 52, 1866), leukaemia
(Konakz=a et al., Cell, 1984, 37, 1035, Martin-Subesro et al., Cancer Genet Cytogenet., 2001,
127, 17=4), ovarian (Hellstrom et al., Cancer Res. ., 2001, 61, 2420), head and neck (Shigza et
al., Hea_d Neck, 2000, 22, 599) or pancreatic canacer (Ovotny et al., Neoplasma, 2001, 538,
188). Aa.s more human tumour tissues are tested #For expression of the erbB family of re=ceptor
tyrosine= kinases it is expected that their widespre=ad prevalence and importance will be further
enhance=d in the future.

-As a consequence of the mis-regulation osf one or more of these receptors (in paarticular
erbB2), it is widely believed that many tumours Sbecome clinically more aggressive ancd so
correlat. € with a poorer prognosis for the patient @Brabender et al, Clin. Cancer Res., 2001, 7,
1850; Rz oss et al, Cancer Investigation, 2001, 19, 554, Yu et al., Bioessays, 2000, 22.7, 673).
In addit=ion to these clinical findings, a wealth of ~ pre-clinical information suggests that the
erbB fammily of receptor tyrosine kinases are invamived in cellular transformation. This
includess the observations that many tumour cell “lines overexpress one or mote of the e=<xbB
receptomrs and that EGFR or erbB2 when transfecsted into non-tumour cells have the abi” lity to
transfor—m these cells. This tumourigenic potenti=al has been further verified as transgeric
mice thaat overexpress erbB2 spontaneously deve=lop tumours in the mammary gland. I'n
additior to this, a number of pre-clinical studies Thave demonstrated that anti-proliferative
effects can be induced by knocking out one or m_ore erbB activities by small molecule
inhibitowrs, dominant negatives or inhibitory antitoodies (reviewed in Mendelsohn ¢t al. .
Oncoge=ne, 2000, 19, 6550). Thus it has been reccognised that inhibitors of these recept=or
tyrosine= kinases should be of value as a selectives inhibitor of the proliferation of mamrmalian
cancer cells (Yaish ef al. Science, 1988, 242, 933, Kolibaba ef al, Biochimica et Biophaysica
Acta, 19997, 133, F217-F248; Al-Obeidi ef al, 20a00, Oncogene, 19, 5690-5701; Mende 1sohn et
al, 2000, Oncogene, 19, 6550-6565). In additionm to this pre-clinical data, findings usirmg
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inhibitory antibodies against EGFR and erbB2 (c-225 and trastuzumab respect-ively) have
proven to be beneficial . in the clinic for the treatment of selected solid tumourss (reviewed in
Mendelsohn et al, 200C0, Oncogene, 19, 6550-6565).

Amplification zZand/or activity of members of the ErbB type receptor ty-xosine kinases
have been detected anc so have been implicated to play a role in a number of mon-malignant
proliferative disorders such as psoriasis (Ben-Bassat, Curr. Pharm. Des., 20008, 6, 933; Elder
et al., Science, 1989, 2243, 811), benign prostatic hyperplasia (BPH) (Kumar et al., Int. Urol.
Nephrol., 2000, 32,737, atherosclerosis and restenosis (Bokemeyer et al., Kidmey Int., 2000,
58, 549). 1t is therefomre expected that inhibitors of erbB type receptor tyrosin_e kinases will be

useful in the treatmentt of these and other non-malignant disorders of excessiwe cellular
proliferation.

International Fatent Applications WO 96/09294, WO 96/15118, WO 96/16960, WO
96/30347, WO 96/339977, WO 96/33978, WO 96/33979, WO 96/33980, WO - 96/33981, WO
97/03069, WO 97/137771, WO 97/30034, WO 97/30035, WO 97/38983, WO 98/02437, WO
98/02434, WO 98/02-438, WO 98/13354, WO 99/35132, WO 99/35146, WOm01/21596,
WO01/21594, WO 01/55141 and WO 02/18372 disclose that certain quinazooline derivatives
which bear an anilinco substituent at the 4-position possess receptor tyrosine Mkinase inhibitory
activity.

International “Patent Applications WO001/94341 discloses that certain_ quinazoline
derivatives which carrry a 5-substituent are inhibitors of the Src family of no=n-receptor
tyrosine kinases, suchh as ¢-Src, ¢-Yes and c-Fyn.

International Patent applications WO03/040108 and W003/040109 «disclose that
certain quinazoline dMlerivatives which carry a 5.substituent are inhibitors of sthe erbB family of
tyrosine kinase inhibwitors, particularly EGFR and erb-B2 receptor tyrosine ksinases.

International Patent Application W02004/006846 discloses that cert=ain quinazoline
derivatives which ca-rry substituents at the 4-, 6- and 7-positions modulate e-phrin and EGFR
receptor kinase activwity. A specific example of such a compound is 7-
[(cyclopropylmethy]l)oxy]-N—(3,4-dichlorophenyl)-6-(methyloxy)quinazolixn-4—amine.

We have novev found that surprisingly certain quinazoline derivativess substituted at the
6-position with a sutbstituent containing certain alkanoyl or sulfonyl groups (more specifically
substituted at the 6-position with a substituent containing a 4, 5, 6 or 7 menmbered saturated or
partially unsaturatedil heterocyclyl group containing 1 nitrogen heteroatom amnd optionally 1 or
5 additional heteroattoms selected from O, S and N, which heterocyclyl gromup is substituted on
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the Mitrogen heteroatom by certain alkanoy! or sulfonyl. groups) possess potent anti-tumour
actiwvity. Without wishing to imply that the compoundss disclosed in the present invention
posssess pharmacological activity only by virtue of an e=ffect on a single biological process, it
is beclieved that the compounds provide an anti-tumour™ effect by way of inhibition of one or
mor—e of the erbB family of receptor tyrosine kinases tinat are involved in the signal
trammsduction steps which lead to the proliferation of tu=mmour cells. In particular, it is believed
thai the compounds of the present invention provide amn anti-tumour effect by way of
inh-ibition of EGFR and/or erbB2 (particularly erbB2) receptor tyrosine kinases.

Generally the compounds of the present inven®tion possess potent inhibitory activity
ageainst the erbB receptor tyrosine kinase family, for e=xample by inhibition of EGFR and/or
erbwB2 and/or erbB4 receptor tyrosine kinases, whilst poossessing less potent inhibitory activity
agzainst other kinases. Furthermore, generally the conmpounds of the present invention possess
subostantially better potency against the erbB2 over th=at of the EGFR tyrosine kinase, thus
po-tentially providing effective treatment for erbB2 dr-iven tumours. Accordingly, it may be
po ssible to administer a compound according to the peresent invention at a dose that is
su—fficient to inhibit erbB2 tyrosine kinase whilst havi.ng no significant effect upon EGFR (or
otlher) tyrosine kinases. The selective inhibition prov=ided by the compounds according to the
preesent invention may provide treatments for conditieons mediated by erbB2 tyrosine kinase,
whhilst reducing undesirable side effects that may be mssociated with the inhibition of other
tyxrosine kinases.

Generally the compounds according to the in-vention exhibit favourable DMPK
properties, for example high bioavailability and/or hiigh free-plasma levels.

According to a first aspect of the invention tkaere is provided a quinazoline derivative
off the Formula I:

R,

x&Q?

HN Y

Q' +x-o
B
R’ N
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wherein:

R! is selected from hydrogen, hydroxy, (1-6C)- alkoxy, (3-7C)cycloalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)alkoxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R!
substituent are optionally separated by the insertion imato the chain of a group selected freom O,
S, SO, SO, N®?), CO, CON(R), NR)CO, SO,N(R=?) and N(R*)SO;, wherein R is
hydrogen or (1-6C)alkyl,

and wherein any CH, or CH; group within a R= substituent optionally bears on exach
said CH; or CH; group ope or more halogeno ot (1-6aC)alkyl substituents, or 2 substitue=nt
selected from hydroxy, cyano, amino, carboxy, carbaimoyl, sulfamoyl, oxo, thioxo,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (_1-6C)alkylsulfonyl, (1-6C)alkylanmino,
di-[(1 —6C)alkyl]a.min6, (1-6C)alkoxycarbonyl, N-(1 -a6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-e6C)alkanoyloxy, (2-6C)alkanoylarmino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylssulfamoyl,
N,N-di-[(1-6C)alkyl}sulfamoyl, (1 -6C)alkanesulfonse/lamino and
N-(1-6C)alkyl-(1 -6C)alkanesulfonylamino;

Y is selected from hydrogen, halogeno, (14C)alkyl, (1-4C)alkoxy, (2-4C)alkemnyl and
(2-4C)alkynyl;

ais0,1,2or3 or4;

each R?, which may be the same or differen®, is selected from halogeno, (1-4C=)alkyl,
(1-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl;

X is a direct bond or is selected from O, S, @OCR )z, SCRY;, SO, SO, NR*),CO
and N(R)C(R*); wherein each R* is, which may be  the same or different, is selected £rom
hydrogen or (1-6C)alkyl, and Q? is aryl or heteroaryl,

and wherein Q* optionally bears one or moree substituents (for example 1,2 or 3),
which may be the same or 'different, selected from Halogeno, cyano, nitro, hydroxy, armino,
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, CC1-6C)alkyl, (2-8C)alkenyl, (2-8Cmalkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy=, (1 -6C)alkylthio, (1-6C)alkylsulfsnyl,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)amlkylJamino, (1-6C)alkoxycarbony-1,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1 -6C)alkyl]carboamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N~(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N-(1-6C)alkyl-(3-6C)alkenoylammino, (3-6C)alkynoylamino, N-(L. -
6C)alkyl-(3-6C)alkynoylamino, N-(1 -6C)alkylsulfeamoyl, N,N-di-[(1-6C)alkyl]sulfarmoyl,
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(1-6C)alka-mesulfonylamino, ]_\I_-(l-6C)a1kyl-(l-6C)alkamesulfony1amino, and a group of the
formula:
-X*-R®

wh_erein X* is a direct bond or is selected from O, COand N(R®), wherein Réis
hydrogen eor (1-6C)alkyl, and R’ is halogeno-(1-6C)alk=yl, hydroxy-(1-6C)alkyl, carboxy-(1-
6C)alkyl, (1-6C)a1koxy-(1-6C)alkyl, cyano-(1-6C)alky 1, amino-(1-6C)alkyl, N-
(1-6C)alk=ylamino-(1-6C)alkyl, N.N-di-[(1 -6C)alkyljarmino-(1-6C)alkyl,
(2-6C)alk=anoylamino-(1-6C)alkyl, Ij-(l-6C)alky1-(2—6C)alkanoylamino—(l -6Calkyl,

Q -6C)a]k-oxycarbonylamino-(l-6C)a1kyl, carbamoyl-( 1-6C)alkyl,
N-(1-6C)zakylcarbamoyl-(1 -6C)alkyl, N.N-di-{(1 -6C)alkyljcarbamoyl-(1-6C)alkyl,
sulfamoyM(1-6C)alkyl, N-(1 -6C)alkylsulfamoyl(1-6C)aalkyl, NN
di-(1-6C)=alkylsulfamoyl(1-6C)alkyl, (2-6C)alkanoyl-( 1-6C)alkyl, (2-6C)alkanoyloxy-(1-
6C)alkyl .or (1 -6C)alkoxycarbonyl-(1-6C)alkyl,

ard wherein any CH, or CHs group within —X=.Q? optionally bears on each said CHz
or CH; ome or more (for example 1, 2, or 3) halogeno or (1-6C)alkyl substituents or a
substituemt selected from hydroxy, cyano, amino, (1-4-C)alkoxy, (1-4C)alkylamino and di-[(1-
4C)alkylzamino]; ‘

X1  isa direct bond or C(R™), wherein eachh R7, which may be the same or
different_, is selected from hydrogen and (1 -4C)alkyl;

riing Q' is 2 4, 5, 6 or 7 membered saturated o=x partially unsaturated heterocyclyl
group co-ntaining 1 nitrogen heteroatom and optionall—y 1 or 2 additional heteroatoms selected
from O, =S and N, and which ring is linked to the grou=p X' by a ring carbon;

%% | is selected from CO and SO»;

»°  isa group of the formula:

ACR*R?)p-(Q)m—(CRR")e-

vehereinmisOor 1,pis0,1,2,3 or4andqi=s 0, 1,2,3 014,

e=ach of RS, R?, R' and R*', which may be the= same or different, is selected from
hydroge-n and (1 -6C)alkyl, and

Q' is selected from (3-7C)cycloalkylene and @ 3-7C)cycloalkenylene;

o2 is selected from hydrogen, hydroxy, amino, (1-6C)alkylamino,
di-[(1-6&C)alkyl)amino, (1 -6C)alkoxy, (1-6C)alkylsul_fonyl, (1-6C)alkanesulfonylamino,
N-(1-6C)alkyl-(1 -6C)alkanesulfonylamino, and a group of the formula:

Q*-x>-
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wherein X® is a direct bond or is selected from O, N®R'®),S0; and SO,NR"),

wherein R'? i s hydrogen or (1-6C)alkyl, and Q* is (3-7C)eycloalal,
(3-7C)cycloa:]kyl-(l-4C)a1kyl, (3-7C)cycloalkenyl, (3-7C)cycloa1keny1—(1—4C)alkyl,
heterocyclyl =or heterocyclyl-(1-4C)alkyl,

provieded that when X5 is a direct bond, Q" is heterocycly],

and perovided that when m, p and q are all 0, then Z is he-terocyclyl,

and vwherein adjacent carbon atoms in any (2-6C)alkylerae chain within a Z substituent
are optionall y separated by the insertion into the chain of a groump selected from O, S, SO,
SOz, N(R™)., CO, -C=C- and -C=C- wherein R'3 is hydrogen or~ (1-6C)alkyl,

and wvherein any CH; or CH; group within any Z, Xlor X group, other than a CH,
group withir a heterocyclyl ring, optionally bears on each said “CH, or CH; group one or more
halogeno or (1-6C)alkyl substituents or a substituent selected firom hydroxy, cyano, amino,
carboxy, cambamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkyl=sulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino, di~[(1 -6C)alkylJamino,
N~1-6C)all<ylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkarmoyloxy, (2-6C)alkanoylamino, H—(l-6C)a1kyl-(2-6(l)a1kanoylamino,
N-(1-6C)alkcylsulfamoyl, N.N-di-[(1-6C)alkyl]sulfamoyl, (1-6&)alkanesulfonylamino and
N-(1-6C)allkyl-(1-6C)alkanesulfonylamino, '

an-d wherein any heterocyclyl group represented by Q@' or within a Z substituent
optionally bears one or more (for example 1, 2 or 3) substitutesnts which may be the same or
different, seslected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl,
mercapto, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alky1sulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyljamino,
(2-6C)alkamnoyl, (2-6C)alkanoyloxy and from a group of the formula:
_ X6_ RM

wheerein X is a direct bond or is selected from O, CO, SO and NR'), wherein R is
hydrogen oor (1-4C)alky], and R is halogeno-(1-4C)alkyl, hy-droxy-(1-4C)alkyl,
(1-4C)alkomxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)aalkyl,
N-(1-4C)alkylamino-(1-4C)alkyl and N,N-di-[(1-4C)alkyl]anciino-(1-4C)alkyl,

ancd wherein any heterocyclyl group represented by Q 3 or within a Z substituent
optionally bears 1 or 2 oxo or thioxo substituents;

" or = pharmaceutically acceptable salt thereof.
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According to a second aspect of the invention there is provided a quinazol ine
derivative of the Formula I, wheresin R! is selected from hydrogen, hydroxy and (A -6C)alkoxy,

and wherein adjacent carbeon atoms in any (2-6C)alkylene chain within a R
substituent are optionally separate=d by the insertion into the chain of a group seleected from O,
S, SO, SO,, N®R?), CO, CON(R?) , N(R*)CO, SO;N(R?) and N(R*)SO,, wherein Rlis
hydrogen or (1-6C)alkyl,

and wherein any CH, or C=H; group within a R substituent optionally beazxs on each
said CH, or CH; group one or mo=re halogeno or (1-6C)alkyl substituents, or a subostituent
selected from hydroxy, cyano, anino, carboxy, carbamoyl, sulfamoyl, oxo, thioxeo,
(1-6C)alkoxy, (1-6C)alkylthio, (1 -6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl}amino, (1-6C)alkeoxycarbonyl, N~(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkarnoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylam ino, N-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (71-6C)alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulformylamino;

and wherein Y, a, R%, X2, Q% X', ring Q', M, X® and Z are each as hereinWbefore
defined,

or a pharmaceutically acceeptable salt thereof.

In particular, in the quinaz=oline derivatives of the Formula I defined abov—e, when X?is
CO or SO, then M is not CO.

In this specification the ge=neric term “alkyl” includes both straight-chain . and
branched-chain alkyl groups suchm as propyl, isopropyl and tert-butyl, and (3-7C)cycloalkyl
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl - However
references to individual alkyl growups such as “propyl” are specific for the straigh®-chain
version only, references to indiviclual branched-chain alkyl groups such as “isopr—opy!” are
specific for the branched-chain vesrsion only and references to individual cycloallecyl groups
such as “cyclopentyl” are specifics for that 5-membered ring only. An analogous convention
applies to other ger}eﬁc terms, for— example (1-6C)alkoxy includes methoxy, etho=xy,
cyclopropyloxy and cyclopentylo=xy, (1-6C)alkylamino includes methylamino, et~hylamino,
cyclobutylamino and cyclohexylammino, and di-[(1-6Calkyl]amino includes dimet=hylamino,
diethylamino, N-cyclobutyl-N-mesthylamino and N-cyclohexyl-N-ethylamino.

It is to be understood that, insofar as certain of the compounds of Formulea I defined

above may exist in optically activ—e or racemic forms by virtue of one or more asyvmmetric
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carbon atoms, the= invention includes in its definition amny such optically active or racemiic
form which posse=sses the above-mentioned activity. Ltis further to be understood that in thhe
names of chira] ceompounds (R,S) denotes any scalemi_c or racemic mixture while (R) and (.S)
denote the enantiecmers. In the absence of (R,S), (R) o=r (S) in the name it is to be understocd
that the name refesrs to any scalemic or racemic mixturre, wherein a scalemic mixture conta.ins
R and S enantionmers in any relative proportions and 2 racemic mixture contains R and S
enantiomers in thee ratio 50:50. The synthesis of optic=ally active forms may be carried out by
standard techniquaes of organic chemistry well known in the art, for example by synthesis
from optically ac-tive starting materials or by resolutiosn of a racemic form. Similarly, the
above-mentionedll activity may be evaluated using the standard laboratory techniques referred
to hereinafier. -

Suitable walues for the generic radicals referre d to above include those set out belo-w.

A suitablee value for any one of the ‘Q’ groups= (for example Q?) when it is aryl or #or
the aryl group wilkthin a ‘Q’ group is, for example, phe=nyl or naphthyl, preferably phenyl.

A suitablee value for any one of the ‘Q’ groups= (for example Q*) when it is
(3-7C)cycloalkyE or for the (3-7C)cycloalkyl group w—ithin a ‘Q’ group or a R' group is, fomr
example, cyclopi—opyl, cyclobutyl, cyclopentyl, cyclobhexyl, cycloheptyl or
bicyclo[2.2.1]hepotyl and a suitable value for any one wof the ‘Q’ groups (for example Q') vwhen
it is (3-7C)cyclozlkenyl or for the (3-7C)cycloalkenyM group within a ‘Q’ group is, for
example, cyclobiatenyl, cyclopentenyl, cyclohexenyl eor cycloheptenyl. It is to be understood
that reference to (3-7C)cycloalkylene used herein for Q’ refers to a divalent (3-
7C)cycloalkane L-inking group, which group may be li“nked via different carbon atoms in the
(3-7C)cycloalkyR ene ring, or which may be linked viam a single carbon atom in the (3-
7C)cycloalkylene= ring. Accordingly, reference to, fomr example, a “cyclopropylene” groups
includes cycloproop-1,2-ylene and a cyclopropylidene group of the formula:

.K.
wherein * represeent the bonds from the divalent cyclopropylidene group.

However references to an individual (3-7C)cy-cloalkylene group such as
cyclopropylidenes are specific for that group only. A ssimilar convention is adopted for the= (3-
7C)cycloalkenyle=ne groups represented by Q>.

Reference=s to (3-7C)cycloalkyl-oxy groups insclude, for example, cyclopropyl-oxy-,
cyclobutyl-oxy, cyclopentyl-oxy, cyclohexyl-oxy, cycloheptyl-oxy or bicyclo[2.2.1]hepty-1-
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oxy. References to (3-7 C)cycloalkyl-(1-6Cwalkoxy groups include, for example, cyclopropyl-
(1-6C)alkoxy, cyclobutyl-(1-6C)alkoxy, cyc-lopentyl-(1-6C)alkoxy, cyclohexyl-(1-6C)alkoxy,
cycloheptyl-(1-6C)alkoxy or bicyclo[2.2.1]neptyl-(1-6C)alkoxy, where the (1-6C)alkoxy
group may be, for example, methoxy, ethox—y, propoxy, iSopropoxy or butoxy. Particular
values for (3-7C)cycloalkyl-(1-6C)alkoxy groups include, for example, cyclopropylmethoxy
and cyclopropylethoxy.

A suitable value for any one of the ¢ Q’ groups (for example Q?) wheniitis heteroaryl
or for the heteroaryl group within a ‘Q’ growup is, for example, an aromatic 5- or 6-membered
monocyclic ring or a 9- or 10-membered biscyclic ring with up to five ring heteroatoms
independently selected from oxygen, nitrogzen and sulfur, for example furyl, pyrrolyl, thienyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl,- thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyridyl, pyridazinyl, psyrimidinyl, pyrazinyl, 1,3,5-triazenyl,
1,3-benzodioxolyl, benzofuranyl, indolyl, >enzothienyl, benzoxazolyl, benzimidazolyl,
benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
cinnolinyl or naphthyridinyl.

A suitable value for any one of the <Q’ groups (for example Q'or Q") when it is
heterocycly! or for the heterocyclyl group wwithin a ‘Q’ group is, for example, a non-aromatic
saturated (i.e. ring systems with the maxinmum degree of saturation) or partially saturated (i.e.
ring systems retaining some, but not the ful, degree of unsaturation) 3 to 10 membered
monocyclic or bicyclic ring with up to five= heteroatoms independently selected from oxygen,
nitrogen and sulfur, which, unless specifiec] otherwise, may be carbon or nitrogen linked, for
example oxiranyl, oxetanyl, azetidinyl, tetemahydrofuranyl, 1,3-dioxolanyl, tetrahydropyranyl,
1,4-dioxanyl, oxepany), pyrroliny}, pyrroliedinyl, morpholinyl, tetrahydro-1,4-thiazinyl,
1,1-dioxotetrahydro-1,4-thiazinyl, piperidi-nyl, homopiperidinyl, piperazinyl,
homopiperaziny}, dihydropyridiny}, tetrahwydropyridinyl, dihydropyrimidinyl,
tetrahydropyrimidinyl, tetrahydrothienyl, t.etrahydrothiopyranyl, decahydroisoquinolinyl or
decahydroquinolinyl, particularly tetrahyd-rofuranyl, tetrahydropyranyl, pyrrolidinyl,
morpholinyl, 1,4-0xazepanyl, thiamorphol_inyl 1,1-dioxotetrahydro-4H-1 ,A-thiazinyl,
piperidinyl or piperazinyl, more particular-ly tetrahydrofuran-3-yl, tetrahydropyran-4-yl,
tetrahydrothien -3-yl, tetrahydrothiopyran—4-yl, pyrrolidin-1-yl pyrrolidin-2-yl,
pyrrolidin-3-yl, morpholino, morpholin-2—yl, piperidino, piperidin-4-yl, piperidin-3-yl,
piperidin-2-yl or piperazin-1-yl. A nitrogzen or sulfur atom within a heterocyclyl group may
be oxidized to give the corresponding N oz § oxide, for example 1,1-dioxotetrahydrothienyl,
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1-oxotetrah-ydrothienyl, 1,1-dioxotetrahydrothiopyranyl or 1-omxotetrahydrothiopyranyl. A
suitable val-ue for such a group which bears 1 or 2 0xo or thiox~o substituents is, for example,
2-oxopyrro lidinyl, 2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, ~2-thioxoimidazolidinyl,
2-oxopiperadinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidiryl or 2,6-dioxopiperidinyl.

A suitable value for any one of the ‘Q’ groups (for exammple Q') when it is a nitrogen
containing heterocyclyl group is, for example, a non-aromatic gaturated or partially saturated
3 to 10 memubered monocyclic or bicyclic ring with up to five heteroatoms independently
selected from oxygen, nitrogen and sulfur, provided at least orae heteroatom is nitrogen,
which, unl ess specified otherwise, may be carbon or nitrogen _linked. Suitable values include,
for examp1e, those heterocyclic groups mentioned above that econtain at least one nitrogen
atom, for example azetidinyl, pyrrolinyl, pyrrolidinyl, morpholiny! (including morpholino),
tetrahydro—1,4-thiazinyl, l,l-dioxoten'ahydro-l,4-thiazinyl, pi_peridinyl (including piperidino),
homopipenridinyl, piperazinyl, homopiperazinyl, dihydropyrid_inyl, tetrahydropyridinyl,
dihydropy-rimidinyl, tetrahydropyrimidinyl, decahydroisoquirnolinyl or decahydroguinolinyl.

Pa-rticular values for Q1 is a carbon linked 4, 5, 6 or 7 -membered monocyclic
heterocyclyl group containing 1 nitrogen heteroatom and opti_onally 1 or 2 further heteroatoms
independe=ntly selected from oxygen, nitrogen and sulfur, whiich heterocyclyl group may be
fully satur-ated or partially saturated. More particularly Q'is acarbon linked 5 or 6 membered
monocycl ic heterocyclyl group containing 1 nitrogen heteroa—tom and optionally 1 further
heteroatorm selected from oxygen, nitrogen and sulfur, which_ heterocyclyl group may be
partially saturated or preferably fully saturated. Still more pamrticularly Q! is a carbon linked
monocycRic fully saturated 5 or 6 membered monocyclic hete=rocyclyl group containing 1
nitrogen Ineteroatom and optionally 1 further heteroatom sele:cted from oxygen, nitrogen and
sulfur. Swiitable values of such groups represented by Q! incHude the appropriate heterocyclyl
groups lissted above, more particularly azetidinyl, pyrrolidiny~], piperidinyl, piperazinyl or
morpholiznyl (all of which are linked to X! by a ring carbon), more particularly,
pyrrolidir-2-yl pyrrolidin-3-yl, piperidin-4-yl, piperidin-3-y1 , piperidin-2-yl, piperazin-2-yl,
morpholim-2-yl or morpholin-3-yl, and still more particularlyw pyrrolidin-2-yl, pyrrolidin-3-yl,
piperidin—3-y}, piperidin-2-y}, piperazin-2-yl, morpholin-2-yH or morpholin-3-yl.

Foor the avoidance of any doubt the nitrogen atom in «Q' to which the group ZX*M is
attached =is not quaternised; namely the group 7ZX>M is attachhed to the nitrogen atom in Q' via
substitution of an NH group in the heterocyclyl ring, for exazmmple when Q' is pyrrolidin-2-y!
the ZX N group is attached to the pyrrolidin-2-yl ring at the . 1-position.



10

15

20

25

30

WO 2005/026151

PCT/GB2004/003931

-13 -

A suitable value for a ‘Q’ group when it is heterocyclyM~(1-6C)alkyl is, for example,
heter-ocyclylmethyl, 2-heterocyclylethyl and 3-heterocyclylpro-pyl. The invention comprises

corre=sponding suitable values for ‘Q’ groups when, for example, rather than a
hetemrocyclyl-(1-6C)alkyl group, an (3-7C)cycloalky1-(1-6C)all<y1 or
(3-7€C)cycloalkenyl-(1-6C)alkyl is present.

Suitable values for any of the ‘R’
Q', &, X? or Z group include:-
for kaalogeno
for ((1-6C)alkyl:
for €2-8C)alkenyl:
for &2-8C)alkynyl:
for &(1-6C)alkoxy:
for «(2-6C)alkenyloxy:
for (2-6C)alkynyloxy:
for (1-6C)alkylthio:
for (1-6C)alkylsulfinyl:
for (1-6C)alkylsulfonyl:
for (1-6C)alkylamino:

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

for- (1-6C)alkoxycarbonyl:

for- N-(1-6C)alkylcarbamoyl:

for- N,N-di-[(1-6C)alkyl]carbamoyl:
for- (2-6C)alkanoyl:

for- (2-6C)alkanoyloxy:

for- (2-6C)alkanoylamino:

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

fomr N-(1-6C)alkylsulfamoyl:
fomr N,N-di-{(1-6C)alkyl]sulfamoyl:

groups ®' to R'®), ¥, or for various groups within a

fluoro, chloro, bromeo and iodo;

methyl, ethyl, propy-1, isopropyl and tert-butyl;
vinyl, isopropenyl, amllyl and but-2-enyl;
ethynyl, 2-propynyl and but-2-ynyl;

methoxy, ethoxy, pr-Opoxy, iSOpropoxy and butoxy;
vinyloxy and allylomy;

ethynyloxy and 2-psropynyloxy;

methylthio, ethylthi-o and propylthio;
methylsulfinyl and ecthylsulfinyl;
methylsulfonyl and ethylsulfonyl;
methylamino, ethyl=amino, propylamino,
isopropylamino ancl butylamino;

. dimethylamino, diesthylamino, N-ethyl-

N-methylamino anci diisopropylamino;
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl
and tert-butoxycartoonyl;

N-methylcarbamoyl, N-ethylcarbamoyl and

‘N-propylcarbamoy1;

N N-dimethylcarbaamoyl, N-ethyl-
N-methylcarbamoyw] and N,N-diethylcarbamoyl;
acetyl, propionyl, butyryl and isobuyryl;

acetoxy and propiconyloxy;

acetamido and progpionamido;
N-methylacetamid-o and N-methylpropionamido;
N-methylsulfamoy~] and N-ethylsulfamoyl;
N.N-sulfdimethylssulfamoyl;
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for (1-6C)sulfa]kane=sulfonylamino:

sulfmethanesulfon-ylamino and
sulfethanesulfonyl_amino;

for N<{1-6C)alkyl-(1 -6C)sulfalkanesulfonylamino: E—sulﬁmethylmethanesu]fonylamino and

for (3-6C)alkenoylammino:

for N-(1 -6C)alkyl-(. 3-6C)alkenoylamino:
for (3-6C)alkynoyl=amino:

for N-(1-6C)alkyl-C 3-6C)alkynoylamino:
for amino-(1-6C)al"kyl:

for (1-6C)alkylami—mo-(1-6C)alkyl:

for di-[(1-6C)alkyl Jemino-(1-6C)alkyl:

for halogeno-(1-6C)alkyl:
for hydroxy-(1-6C=)alkyl:

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

for cyano-(1-6C)a-lkyl:

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

for (1-6C)alkylsui finyl-(1-6C)alkyl:

Ij-sul&nethylethamesulfonylamino;

acrylamido, meth=acrylamido and crotonamido;
N-methylacrylam&ido and N-methylcrotonamido;
propiolamido;

N-methylpropiolaamido;

aminomethyl, 2-a_wminoethyl, 1-aminocthyl and
3-aminopropyl;

methylaminomethinyl, ethylaminomethyl,
1-methylaminoetlhyl, 2-methylaminoethyl,
2-ethylaminoethyw1 and 3-methylaminopropyl;
dimethylaminom ethyl, diethylaminomethyl,
1-dimethylaminosethyl, 2-dimethylaminoethyl and
3-dimethylaminospropyl;

chloromethyl, 2-echloroethyl, 1-chloroethyl and
3-chloropropyl;

hydroxymethyl, 22-hydroxyethyl, 1-hydroxyethyl and
3-hydroxypropylk;

methoxymethyl, ethoxymethyl, 1-methoxyethyl,
2-methoxyethyl, 2-ethoxyethyl and
3-methoxypropy™1;

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

methylthiomethsyl, ethylthiomethyl,
2-methylthioeth>vl, 1-methylthioethyl and
3-methylthiopro—pyl;

sulfmethylsulfina ylmethyl, ethylsulfinylmethyl,
2-methylsulfinyTlethyl, 1-methylsulfinylethyl and
3-methylsulfiny1propyl;
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for (1-6C)alkylsulfonyl-(1-6C)alkyl: sulfmethylsu_1fonylmethyl, ethylsulfonylmethyl,
2-methylsulfonylethyl, 1-methylsulfonylethyl arad
3-methylsulfConylpropyl;

for (2-6C)allkanoylamino-(1-6C)alkyl: acetamidomeethyl, propionamidomethyl and

5 2-acetamido=ethyl;
- for N-(1 -6C-)alkyl-(2-6C)alkanoylamino-(l -6C)alkyl: _‘Ii-methylacetamidomethyl, 2-

(N-methylacetamido)ethyl and 2-
Qi-methylp:ropionamido)ethyl;

for (1-6C)alkoxyca.rbonylamjno-(l-6C)alkyl: methox= ycarbonylaminomethyl,

10 ethoxycarbonylaminomethyl,
;gl_t-butoxycarbonylaminomethyl and
2-methoxycarbonylaminoethyl;

(2-6C)alkamnoyloxy-(1-6C)alkyl: acetoxymet=hyl, 2-acetoxyethyl and 2-
propionylo=xyethyl;

15 for carbame«oyl-(1-6C)alkyl: carbamoylrmethyl, 1-carbamoylethyl,
2-carbamo=ylethyl and 3-carbamoylpropyl;

for (2-6C)zalkanoyl-(1-6C)alkyl: acetylmeth_yl and 2-acetylethyl;
for N-(1-6€C)alkylcarbamoyl-(1-6C)alkyl: N-methylcsarbamoylmethyl,
N-ethylcar-bamoylmethyl,

20 N-propylczarbamoylmethyl,
1-(N-meth _ylcarbamoyl)ethyl,
1-(N-ethyl_carbamoyl)ethyl,
2-(N-methmylcarbamoyl)ethyl,
2-(N-ethyH carbamoyl)ethyl and

25 3-(N-methm ylcarbamoyl)propyl;

for N_,N_-cli[(l-6C)a.lky1]carbamoyl—(l-6C)a1kyl: N,_N-dimethylcarbamoylmethyl,
N,N-dieth-ylcarbamoylmethyl,
2-(N,N-di—methylcarbamoyl)ethyl, and
3-(N,N-di-methylcarbamoyl)propyl;

30 for sulfanoyl(1-6C)alkyl: sulfamoyl_methyl, 1-sulfamoylethyl,
2-sulfamawylethyl and 3-sulfamoylpropyl;

for N-(1-65C)atkylsulfamoyl(1-6C)alkyl: N-methylssulfamoylmethyl,
N-ethylsu-1famoylmethyl, N-propylsulfamoylxnethyl,
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1 —(E-methylsulfamoyl)ethyl,
2-(N-methylsulfamoyl)ethyl and
3-(N-methylsulfamoyl)propyl; and
for N,N di-(1-e6C)alkylsulfamoyl(1 -6C)alkyl: _I:I_,ﬁ-dimethylsulfamoylmethyl,
E,E—diethylsulfamoylmethyl, N methyl-
N-ethylsulfamoyimethyl, 1-(
N,N-dimethylsulfamoyl)ethyl,
I-Qi,lj-diethylsulfamoyl)ethyl,
2-@,1_\1_-dimethylsulfaﬂmyl)ethyl,
2-(\LN- -diethylsulfamoyl)ethyl and
—(E,N-dimethylsulfamoyl)ptopyl
Wheen, as defined hereinbefore, in the group of the formula -X2-Q?, and X* is, for
example, a O C(R *), linking group, it is the oxygen atom, not the carbon atom, of ~ the OC(R’ 2
linking group> which is attached to the phenyl ring in the Formula I and the carbom atom is
attached to thae Q? group. Similarly when X? is a NRYCR?), linking group the mitrogen atom
of the N(R)C(R™), group is attached to the phenyl ring in Formula [ and the carbson atom is
attached to the Q? group. A similar convention is applied to other linking groups used herein,
for example ~when Z is a group of the formula Q 4.X>-, and X° is SONR 19), the SO, group is
attached to (Q* and the nitrogen atom is attached to X3 in Formula L. Similarly, vavhen X is Q*-
(CR’R®), thee Q’ is attached to the group Z in Formula I and the (CRSR9),,. groupo is attached
to the M gro=up in Formula L.

It is to be understood that references herein to adjacent carbon atoms in aany
(2-6C)alkylesne chain within a group may be optionally separated by the insertio-n into the
chain of a gr-oup such as O or C=C refer to insertion of the specified group betwareen two
carbon atom.s in an alkylene chain. For example, when Zis a 2-pyrrolidin-1-yle=thoxy group
insertion of @ C=C group into the ethylene chain givesriseto a 4-pyrrolidin-1-
ylbut-2-ynyRoxy group.

Whe=n reference is made herein to a CH, or CHs group optionally bearingg on each said
CH, or CH3 group one or more halégeno ot (1-6C)alky] substituents, there are s-uitably 1 or 2
halogeno or (1-6C)alkyl substituents present on each said CH, group and there =are suitably 1,
2 or 3 such ssubstituents present on each said CHs group.

Whe=re reference is made herein to any CH, or CH; group optionally beanring on each
said CH,or CHj group a substituent as defined berein, suitable substituents so formed include,



10

15

20

25

30

WO 2005/026151 P~CT/GB2004/003931
-17-

for example, hydroxy-substiftuted heterocyclyl-(1-6C)alkoxy groups such_. as
2-hydroxy-3-piperidinopropeoxy and 2-hydroxy-3-morpholinopropoxy, h=ydroxy-substituted
heterocyclyl-(1-6C)alkylam®&no groups such as 2—hydroxy-3-piperidin0pr--opylamino and
2-hydroxy-3-morpholinopropylamino, and hydroxy-substituted (2-6)alkemnoyl groups such as
hydroxyacetyl, 2-hydroxypr-opionyl and 2-hydroxybutyryl.

It is to be understooc] that certain compounds of the Formula I meay exist in solvated as
well as unsolvated forms su_ ch as, for example, hydrated forms. It is to toe understood that the
invention encompasses all s-uch solvated forms which exhibit an inhibitory effect on an erbB
receptor tyrosine kinase.

It is also to be under-stood that certain compounds of the Formulea 1 may exhibit
polymorphism, and that the= invention encompasses all such forms whichh exhibit an inhibitory
effect on an erbB receptor t-yrosine kinase.

It is also to be undexrstood that the invention relates to all tautomueric forms of the
compounds of the Formula 1forms which exhibit an inhibitory effect or an erbB receptor
tyrosine kinase.

A suitable pharmac eutically-acceptable salt of a compound of ttae Formula ! is, for
example, an acid-addition ssalt of a compound of the Formula I, for exarmple an acid-addition
salt with an inorganic or o-ganic acid such as hydrochloric, hydrobromikc, sulfuric,
trifluoroacetic, citric or mamleic acid; or, for example, a salt of a compoumnd of the Formula I
which is sufficiently acidics, for example an alkali or alkaline earth metzalsalt such as a
calcium or magnesium salf, or an ammonium salt, or a salt with an orgeanic base such as
methylamine, dimethylam3ine, trimethylamine, piperidine, morpholine aor
tris-(2-hydroxyethyl)amines.

Particular novel co-mpounds of the invention include, for exampole, quinazoline
derivatives of the Formulan 1, or pharmaceutically-acceptable salts there=of, wherein, unless
otherwise stated, each of R, R Q, @4, X', X%, X, Y, M, aand Zhas  any of the meanings
defined hereinbefore or in paragraphs (a) to (WWWWWWwWw) hereinafte=r:-

(a) R! is selected fromm hydrogen, hydroxy, (1-6C)alkoxy, (3-7C)cywscloalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)alikoxy (particularly hydrogen, hydroxy and (L -6C)alkoxy),

and wherein any CZH or CH; group within a R' substituent optiilonally bears on each
said CH, or CHj group on_e or more halogeno or (1-6C)alkyl substituer=ts, or a substituent
selected from hydroxy, cy~ano, amino, carboxy, carbamoyl, sulfamoyl, oxo, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)all<ylsulfinyl, (1 -6C)alkylsulfonyl, (1-6C)alkyl=amino,
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di-[(1-6C)alkyljamino, N-(1 -6C)alkylcarbamoyl, I_\I_,lj—di—[(l-6C)alkyl]carbamoyl,
N-(1-6C)alkylsulfamoyl and N,N-di-{(1 -6C)alkyl]sulfamcoyl, (1-6C)alkanesulfonylamino and
N-(1 -6C)alkyl-(1-6C)alkanesulfonylamino;
()  R'isselected from hydrogen, hydroxy, (1-6C)alkeoxy, (3-7C)cycloalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)alkoxy (particularly hydrogen, h=ydroxy and (1-6C)alkoxy),

and wherein any CH; or CHj group within a R} stabstituent optionally bears on each
said CH, or CH; group one or more halogeno or (1-6C)alikyl substituents, or a substituent
selected from hydroxy, cyano, amino, (1-6C)alkoxy, (1-6C)alkylamino and
di-[(1-6C)alkyl]amino;
(©) R! is selected from hydrogen, hydroxy, (1-6C)allxoxy, (3-7C)cycloalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)alkoxy (particularly hydrogen, laydroxy and (1-6C)alkoxy),

and wherein any CH, or CH; group within a R' substituent optionally bears on each
said CH, or CH3 group one or more fluoro or chloro sub stituents, or a substituent selected
from hydroxy, amino, (1-4C)alkoxy, (1-4C)alkylamino sand di-[(1-4C)alkyl}amino;
(@  R!is selected from hydrogen, (1-6C)alkoxy, cyc-lopropyl-(1-4C)alkoxy,
cyclobutyl-(1-4C)alkoxy, cyclopentyl-(1-4C)alkoxy andl cyclohexyl-(1-6C)alkoxy,

and wherein any CH, or CHs group within a R! ssubstituent optionally bears on each
said CH, or CHj3 group one or more fluoro or chloro subtostituents, or a substituent selected
from hydroxy, methoxy and ethoxy;
(e) R! is selected from hydrogen, hydroxyl and (1-6C)alkoxy,

and wherein any CH, or CH; group within a R' substituent optionally bears on each
said CH, or CHj3 group one or more fluoro or chloro subostituents, or a substituent selected
from hydroxy, methoxy and ethoxy;
43) R! is selected from hydrogen, (1-6C)alkoxy, cyeclopropylmethoxy and 2-
cyclopropylethoxy,

and wherein any CH; or CH; group withina R’ substituent optionally bears on each
said CH, or CHj group one or more fluoro or chloro su bstituents, or a substituent selected
from hydroxy, methoxy and ethoxy;
() R!isselected from hydrogen, methoxy, ethoxy. , propyloxy, isopropyloxy,
cyclopropylmethoxy, 2-hydroxyethoxy, 2-fluoroethox =y, 2-methoxyethoxy, 2-cthoxyethoxy,
2,2-diflucroethoxy and 2,2,2-trifluoroethoxy;
(h)  R!is selected from hydrogen and (1-3C)alkoxw;
()  R'ishydrogen;
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G) R'is methoxy;
(k) Y is selected from hydro gen, halogeno, (1-4C)alkyl, (1-4C)alkoxy and (2=2-4C)alkynyl;
@ Y is selected from halogeno, (1-4C)alkyl, (1-4C)alkoxy, (2-4C)alkeny] a—nd (2-
4Cjalkynyl;
(m) Y is selected from halog-eno, (1-4C)alkyl, (1-4C)atkoxy and (2-4C)alkyn-yl;
(n) Y is selected from hydrowgen, halogeno, (1-4C)alkoxy and (2-4C)alkynyl ;
(o) Y is selected from hydrogen, halogeno and (1-4C)alkoxy;
(p) Y is selected from hydrogen and halogeno;
()] Y is halogeno;
® Y is selected from hydrogen, fluoro, chloro, methyl, methoxy and ethyn=yl;
(s) Y is selected from hydrogen, fluoro, chloro and methoxy;
® Y is selected from hydrogen, fluoro, chloro and methyl;
() Y is selected from hydrogen, fluoro, chloro and bromo;
(v) Y is selected from hydrogen, chloro and methoxy;
(W) Y is selected from hydrogen and chloro;
(x) Y is hydrogen;
4%) Y is chloro;
(2) Y is fluoro;
(aa) Y is methoxy;
(bb) Y is ethynyl;
(cc) Y is methyl;
(dd) aisO0,1 or2andeach R?, which may be the same or different, is selecte=d from
halogeno; |
(e¢) ais O or 1 and R? is selected from fluoro and chloro;
() ais0;
(gg) aisOand Y is selected from hydrogen, fluoro, chloro, methyl, methoxy~ and ethynyl;
(hh) ais0and Y is halogeno, particularly chloro,
@) X?is selected from O, S and OC(R?); wherein each R* is, independentlsy, hydrogen or
(1-4C)alkyl;
()  X?is selected from O, S and OCHy;
kk) X?isO;
am  XxXisS;
(mm) X’is OCHz;
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(on) X’ is OCH; and Y is halogesno, particularly chloro;
(00) X*is OCHp, X is chloro an~dais 0;
(pr) X'isOCHpandYis selectzed from hydrogen, halogeno, (1-4C)alkoxy and (2-
4C)alkynyl;
(9@ X% is OCH, and Y is selectted from hydrogen, chloro, methoxy and ethynyl;
()  X?is OCHy, Y is selected —from hydrogen, halogeno, (1-4C)alkoxy and (2-4C)alk<ynyl
andais 0; _
(ss) X*is OCH.Y is selected £rom hydrogen, chloro, methoxy and ethynyl and a is O;
() X*is S andY is selected rom hydrogen and halogeno (particularly chloro or flumoro);
(uu) X%isS,Y is selected from hydrogen and halogeno (particularly chloro or fluoros) and a
is 0; L . . ,
(vw) X?!isOandYis (1-4C)allkyl (particularly (1-2C)alkyl, such as metl_lyl);
(ww) XlisOandYis (1-4C)alkkyl (particularly (1-2C)alkyl, such as methyl) andais O;
(xx) @ is selected from pheny-land a 5_ or 6-membered monocyclic heteroaryl ring,. which
ring contains 1, 2 or 3 heteroatomms independently selected from oxygen, nitrogen and sulfur,

and wherein Q” optionall=y bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino,
carboxy, carbamoyl, sulfamoyl, #ormyl, mercapto, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)aalkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulfirayl,
(1-6C)alkylsulfonyl, (1 -6C)alkyRamino, di- [(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl_,
N-~(1-6C)alkylcarbamoyl, N,N-d_i-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkan_oylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N-(1 -6C)alk—yl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1—
6C)alkyl-(3-6C)alkynoylamino, N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl}sulfam_oyl,
(1-6C)alkanesulfonylamino, lj—Cl-6C)a.lkyl-(l-6C)alkanesu1fonylamino, and a group Ofthe
formula:

-x*-R°

wherein X* is a direct boond or is selected from O, CO and N(Ré), wherein R®i.s
hydrogen or (1-6C)alkyl, and R is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, carboexy-(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)aulkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, N-
(1-6C)alkylamino-(1-6C)alkyl, N.N-di-[(1 -6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)allsyl, Ij-(1-6C)a1ky1—(2-6C)a]kanoylamino-(1-6C)alkyl,
(1-6C)alkoxycarbonylamino-(1 —6C)alkyl, carbamoyl-(1-6C)alkyl,
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N-(1-6C)alkylcarbamoyl-(1-6C)alkyl, N.N-di-{(1 -6C)alky1]carbamoyl-(1-6C)alkyl,
sulffamoyl(1 -6C)a1kyl, N-(1-6C)alkylsulfamoyl(1 -6C)alkyl, NN
di-C 1-6C)alkylsuifamoyl(1-6C)alkyl, (2-6C)alkanoy~1-(1-6C)alkyl, (2-6C)alkanoyloxy-(1-
6CDalkyl or (1-6C)alkoxycarbonyl-(1 -6C)alkyl,

and wherein any CH; or CH; group within Q" optionally bears on each said CH; or
CHI; one or more (for example 1, 2, or 3) halogeno or (1-6C)alkyl substituents or & substituen—t
seleected from hydroxy, cyano, amino, (1-4C)alkoxs, (1-4C)alkylamino and di-[(1-
4C-)alkylamino];
(yy) Qis selected from phenyl and a 5- or 6-me=mbered monocyclic heteroaryl ring, whicka
rin_g contains 1 nitrogen heteroatom and optionally 1 or 2 (particularly 1) additional

_ hesteroatom independently selected from oxygen, n—itrogen and sulfur,

and wherein Q” optionally bears one or momre substituents (for example 1, 2 or 3),
which may be the same or different, as hereinbefor—e defined in (xx);
(z=z) Q’is phenyl, ’

and wherein Q” optionally bears one or mo:-r¢ substituents (for example 1, 2 or 3),
whhich may be the same or different, as hereinbefomre defined in (xx);
(a=ag) Q?is a 5- or 6-membered monocyclic heterroaryl ring, which ring contains 1 nitrogen.
he=teroatom and optionally 1 additional heteroatorrm selected from oxygen, nitrogen and sulfu-T,

and wherein Q° optionally bears one or moore substituents (for example 1, 2 or 3),
which may be the same or different, as hereinbefo—re defined in (xx);
(bebb) Q? is a 5- or 6-membered monocyclic hetezroaryl ring, which ring contains 1 nitrogenm
he=teroatom and optionally 1 additional nitrogen he=teroatom,

and wherein Q optionally bears one or more substituents (for example 1, 2 or 3),
w~hich may be the same or different, as hereinbefoere defined in (xx);
(=cc) QP is selected from phenyl, pyridyl, pyraziinyl, 1,3 -thiazolyl, 1H-imidazolyl, 1H-
pyrazolyl, 1,3-0xazolyl and isoxazolyl,

and wherein Q optionally bears one or more substituents (for example 1, 2 or 3),
w~hich may be the same or different, as hereinbefcore defined in (xx);
(Add) Q’ is selected from phenyl, pyridyl, pyraziinyl, 1,3-thiazolyl and 1H-imidazolyl,

and wherein Q° optionally bears one or meore substituents (for example 1, 2 or 3),
wzhich may be the same or different, as hereinbefore defined in (xx);

(ee) @ is selected from pyridyl, pyrazinyl, 1,3 ~thiazolyl and isoxazolyl,



10

15

20

25

30

WO 2005/ 26151 PCT/GB2004/003931
-22 -

and ‘wherein Q° optionally bears one or more substituerts (for example 1, 2 or 3),
which may be the same or different, as hereinbefore defined i (xx);
(fff) Q* is s-elected from phenyl, pyridyl and pyrazinyl,

and wherein Q° optionally bears one or more substituemts (for example 1, 2 or 3),
which may~ be the same or different, as hereinbefore defined i (xx);
(ggg) Q? -is selected from phenyl, 2-, 3- or 4-pyridyl, 2-pyraz=inyl, 1H-imidazol-2-yl, 1,3-
thiazol-2-y~}, 1,3-thiazol-4-yl, 1,3-thiazol-5-yl, 3-isoxazolyl, 4—jsoxazolyl and 5-isoxazolyl,

anc wherein Q° optionally bears one or more substituesnts (for example 1, 2 or 3),
which mayw be the same or different, as hereinbefore defined im (xx);
(hhh) Q2 is selected from phenyl, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 1 H-imidazol-2-yl and
1,3-thiazo3-2-yl, . : o S

ancd wherein Q” optionally bears one or more substituesnts (for example 1, 2 or 3),
which ma=y be the same or different, as hereinbefore defined Rn (xx);
(iii) Q7 is selected from 2-, 3- or 4-pyridyl, 2-pyrazinyl, 1,.3-thiazol-2-yl, 1,3-thiazol-4-yl,
1,3-thiazowe1-5-yl, 3-isoxazolyl, 4-isoxazolyl and 5-isoxazolyl,

an-d wherein Q” optionally bears one or more substitu_ents (for example 1, 2 or 3),
which ma-y be the same or different, as hereinbefore defined in (xx);
Gi) Q= is selected from 2-pyridyl, 2-pyrazinyl, 1,3-thiazo 1-4-yl, 1,3-thiazol-5-yl and 3-
isoxazoly-1,

armd wherein Q? optionally bears one or more substituments (for example 1, 2 or 3),
which mamy be the same or different, as hereinbefore defined in (xx); .
(kkk) Q=2 is selected from phenyl, 2-pyridyl and 2-pyraziny-1,

ard wherein Q optionally. bears 1 or 2 substituents s elected from halogeno
(particulamrly fluoro);
(1) Q-? is pyrazinyl (particularly 2-pyrazinyl), which optionally bears one or more
substituemnts (for example 1, 2 or 3), which may be the same or different, as defined above in
(xx);
(mmm)Q2 is isoxazolyl (particularly isoxazol-3-yl), which coptionally bears one or more
substituents (for example 1, 2 or 3), which may be the same or different, as defined above in
(xx);
(nan) 7 is pyridyl (particularly 2-pyridyl or 3-pyridyl, more particularly 2-pyridyl), which
optionall y bears one or more substituents (for example 1,2 or 3), which may be the same or
different,, as defined above in (xx);
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(000) @ is 1,3-thiazolyl (particularly 1,3-thmiszol-2-yl, 1,3-thiazol-4-yl or 1,3-thiazolyl-5-yl,
more particularly 1,3-thiazol-2-yl), which optionally bears one or more substituents (for
example 1, 2 or 3), which may be the same o different, as defined above in (xx);
(ppp) Q7 is phenyl, which optionally bears eone or more substituents (for example 1, 2 or 3),
which may be the same or different, as defineed above in (xx);
(qaq) Q is1H-imidazolyl (particularly 1H-3midazol-2-yl), which optionally bears one or
more substituents (for example 1, 2 or 3), which may be the same or different, as defined
above in (xx);
(rrr) QP is selected from phenyl and a 5- o-r 6-membered monocyclic heteroaryl ring, which
ring contains 1, 2 or 3 heteroatoms independ_ently selected from oxygen, nitrogen and sulfur,
and wherein Q? optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, selected from halogeno, hydroxy, amino, carbamoyl,
formyl, mercapto, (1-6C)alkyl, (2-8C)alkeny=1, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6Calkylamino, di-[(1-6C)alkyl}amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbarmioyl, N,N-di-[(1-6C)alkyljcarbamoyl,
(2-6C)alkanoyl and (2-6C)alkanoyloxy;
(sss) @ is selected from phenyl and a 5- o=t 6-membered monocyclic heteroaryl ring, which
ring contains 1 nitrogen heteroatom and opti_onally 1 or 2 (particularly 1) additional
heteroatom independently selected from oxy~gen, nitrogen and sulfur,
and wherein Q” optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as hereimbefore defined in (rrr);
(itt) Q2 is phenyl, _
and wherein Q optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as hereibefore defined in (rrr);
(uuu) Qs a 5- or 6-membered monocyclic heteroaryl ring, which ring contains 1 nitrogen
heteroatom and optionally 1 additional heter-oatom selected from oxygen, nitrogen and sulfur,
and wherein Q optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as hereiznbefore defined in (rir);
(vwvv) Q’is a 5- or 6-membered monocyclic: heteroaryl ring, which ring contains 1 nitrogen
heteroatom and optionally 1 additional nitrog2en heteroatom,
and wherein Q” optionally bears one or more substituents (for example 1, 2 or 3),

which may be the same or different, as hereimnbefore defined in (rmr);
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(www) Q7 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl, 1 H-imidazoly-1, 1H-
pyrazolyl, 1,3-0xazolyl and isoxazolyl,

and wherein Q? optionally bears one or more substituents (for example 1, 22 or 3),
which may be the same or different, as hereinbefore defined in (rrT);
(xxx) Qis selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl and 1H-imidaz=zolyl,

and wherein Q” optionally bears one or more substituents (for example 1, 2or3),
which may be the same or different, as hereinbefore defined in (rrr);
(yyy) Qis selected from phenyl, pyridyl and pyrazinyl,

and wherein Q optionally bears one or more substituents (for example 1, . 2 or 3),
which may be the same or different, as hereinbefore defined in (rrr);
(zz) Qis selected from phenyl, 2-, 3- or 4-pyridyl, 2-pyrazinyl, 1 H-imidazol-22-y1, 1,3-
thiazol-2-yl, 1,3-thiazol-4-yl, 1,3-thiazol-5-yl, 3-isoxazolyl, 4-isoxazolyl and 5-is=oxazolyl,

and wherein Q optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as hereinbefore defined in (rrr);
(asaa) Q7 is selected from phenyl, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 1H-imidazo71-2-yl and
1,3-thiazol-2-yl,

and wherein Q” optionally bears one or more substituents (for example 1, 2or3),
which may be the same or different, as hereinbefore defined in (rrr);
for example 1, 2 or 3), which may b e the same or different, as hereinbefore define=d in (ii);
(bbbb) Q? is selected from phenyl, 2-pyridyl and 2-pyrazinyl,

and wherein Q? optionally bears 1 or 2 substituents selected from halogen .o
(particularly fluoro);
(ccce) QP is pyrazinyl (particularly 2-pyrazinyl), which optionally bears one or more
substituents (for example 1, 2 or 3), which may be the same or different, as define=d above in
(rrr);
(dddd) Q is isoxazolyl (particularly isoxazol-3-y1), which optionally bears one omr more
substituents (for example 1, 2 or 3), which may be the same or different, as define=d above in
(xrr);
(eeee) Q7 is pyridyl (particularly 2-pyridy! or 3-pyridyl, more particularly 2-pyrieciyl), which
optionally bears one or more substituents (for example 1, 2 or 3), which may be tlhe same or
different, as defined above in (r1r);
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(fFT) Q7 is 1,3-thiazolyl (particulaarly 1,3-thiazol-2-yl, 1,3-thiazol-4-yl or 1,3-thiazolyl-5-yl,
more particularly 1,3-thiazol-2-yl), which optionally bears one or more substituents (for
example 1, 2 or 3), which may be the same or different, as defined above in (nT);
(gggg) Q7 is phenyl, which optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as defined above in (rr1);
(hhhb) Q? is1H-imidazolyl (partictalarly 1 H-imidazol-2-y1), which optionally bears one or
more substituents (for exampte 1, 2 or 3), which may be the same or different, as defined
above in (rrrr);
(i) Q° is selected from phenyl and a 5- or 6-membered monocyclic heteroaryl ring, which
ring contains 1, 2 or 3 heteroatoms independently selected from oxygen, nitrogen and sulfur,
and wherein Q* optionally bears one or more substituents.(for example 1, 2 or 3),
which may be the same or differert, selected from halogeno, hydroxy, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy,
(i) Q? is selected from phenyl and a 5. or 6-membered monocyclic heteroaryl ring, which
ring contains 1 nitrogen heteroato-m and optionally 1 or 2 (particularly 1) additional
heteroatom independently selecte«d from oxygen, nitrogen and sulfur,
and wherein Q” optionally~ bears one or more substituents (for example 1, 2 or 3),
which may be the same or differemt, as hereinbefore defined in (iiil);
(kkkk) Q? is phenyl,
and wherein Q° optionally” bears one or more substituents (for example 1,2 or 3),
which may be the same or differe=nt, as hereinbefore defined in (iiii);
[y Q? is a 5- or 6-membered monocyclic heteroaryl ring, which ring contains 1 nitrogen
heteroatom and optionally 1 additional heteroatom selected from oxygen, nitrogen and sulfur,
and wherein Q? optionallsy bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as hereinbefore defined in (iiii);
(mmmm) Q? is selected from phesnyl, pyridyl, pyrazinyi, 1,3-thiazolyl and-lH-imidazolyl,
and wherein Q* optionall=y bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, as hereinbefore defined in (iiii);
(nnnn) Q? is selected from phenyv1, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 1 H-imidazol-2-yl and
1,3-thiazol-2-yl,
and wherein Q’ optionally bears one or more substituents (for example 1, 2 or 3),

which may be the same or different, as hereinbefore defined in (iiii);
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(0000) QF is selected from pheryl, 2-pyridyl, 2-pyrazinyl, 1,3-thiazol-4-yl, 1,3-thi_azol-5-yl,
and isoxazol-3-yl,

and wherein Q° optionaZlly bears one or more substituents (for example 1, 2 or 3),
which may be the same or diffesrent selected from halogeno, hydroxy, cyano, carbeoxy, nitro,
amino, (1-4C)alkyl, (1-4C)alkomxy, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkylthio_, (1-
4C)alkylsulfinyl, (1-4C)alkylsalfonyl, (2-4C)alkanoyl, N-(1-4C)alkylamino, N, M-di-[(1-
4C)alkyl]amino, (1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl, N, N-di-[(1-
4C)alkyl]carbamoyl, (2-4C)alkzanoyloxy, (2-4C)alkanoylamino, N~(1-4C)alkyl-(2-
4C)alkanoylamino, halogeno-( 1-4C)alkyl, hydroxy-(1-4C)alkyl, (14C)alkoxy-(1 -4Cjalkyl,
cyano~(1-4C)alkyl, carboxy-(1 -4C)alkyl, amino~(1-4C)alkyl, N~(l-4C)a.lkyIam1n-o-(1-
4C)alkyl and N, N-di-[(1-4C)alkyljamino-(1 -4C)alkyl; .
(pppp) Q7 is selected from phesnyl, 2-pyridyl, 3-pyridyl, 2-pyrazmyl, 1 3-th1azol-2-yl and 1H-
imidazol-2-yl,

and wherein Q” optionaally bears one or more substituents (for example 1. 2 or 3),
which may be the same or different, as hereinbefore defined in (0000);
(qqqq) Q% is selected from phenyl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl,

and wherein Q option ally bears one or more substituents (for example 15 2 or 3),
which may be the same or diffferent, as hereinbéfore defined in (0000);
(my) Q’ is selected from pheenyl, 2-pyridyl, 2-pyrazinyl, 1,3-thiazol-4-yl, 1,3-tThiazol-5-yl
and isoxazol-3-yl,

and wherein Q? optiomally bears one or more substituents (for example 1 , 2 or 3),
which may be the same or different, selected from fluoro, chloro, bromo, hydroxy, carboxy,
cyano, nitro, amino, methyl, ethyl, isopropyl, methoxy, ethoxy, vinyl, allyl, ethy=nyl, 2-
propynyl, methylthio, methylsulfinyl, methylsulfonyl, acetyl, propionyl, methylzamino,
ethylamino, N,N-dimethylam3no, N,;N -diethylamino, N-methyl-N-ethylamino
methoxycarbonyl, ethoxycarbwonyl, carbamoyl, N-methylcarbamoyl, N,N -dimethhylcarbamoyl,
acetoxy, acetamido, fluoromesthyl, 2-fluoroethyl, chloromethyl, 2-chloroethyl, h_ydroxymethyl,
2-hydroxyethyl, methoxymethhyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl,
carboxymethyl, 2-carboxyme-thyl, aminomethyl, methylaminomethyl, ethylamiromethyl,
N,N-dimethylaminomethyl, NI, N-diethylaminomethyl, N-methyl-N-ethylaminormethyl, 2-
aminoethyl, 2-(methylamino) ethyl, 2-(ethylamino)ethyl, 2-(N N-dimethylamino)ethyl, 2-
(N,N-diethylamino)ethyl, 2-(N-methyl-N-ethylamino)ethyl, carbamoylmethyl, IN-
methylcarbamoylmethyl and NN -dimethylcarbamoylmethyl;
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(ssss) Q? is selected from phenyl, 2-pyridy), 3-pyridyl, 2-pyrazinyl, 1,3-thiamzol-2-yl and 1H-
imidazol-2-yl,

and wherein Q»2 optionally bears one or more substituents (for exampsle 1, 2 or 3),
which may be the sanme or different, as hereinbefore defined in (rrer);
(tttf) Q? is selected —from phenyl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl,

and wherein (@7 optionally bears one or more substituents (for example 1,2 or 3),
which may be the sanme or different, as hereinbefore defined in (rrrr);
(uwuu) Q7 is selected from 2-pyridyl, 2-pyrazinyl, 1,3-thiazol-4-yl, 1,3-thiaz=ol-5-yl and
isoxazol-3-yl,

and wherein (Q° optionally bears 1,2, or 3 substituents, which may boe the same or
different, as defined-=bove in (srr); C
(vvvv) Q% is selected - from phenyl, 2-pyridyl and 2-pyrazinyl,

and wherein C? optionally bears 1, 2, or 3 substituents, which may toe the same or
different, selected from fluoro, chloro, hydroxy, cyano, nitro, (1-4C)alkyl a=nd (1-4C)alkoxy;
(Wwwww) Q? is pheny=1 which optionally bears one or more substituents (for example 1, 2, or
3), which may be the= same or different, selected from fluoro, chloro, bromoO, cyano, methyl
and methoxy;
(oxxx) Q’ is phenyl which bears 1 or 2 substituents, which may be the sane or different,
selected from haloge=no (particularly fluoro and chloro, more particularly fl_uoro);
yyyy) Q’ is 3-fluorcphenyl;
(zzzz) Q°is pyridyl which optionally bears 1 or 2 substituents selected fro-m fluoro, chloro,
hydroxy, (1-4C)alky~1and (1-4C)alkoxy;
(aaaaa) Q? is 2-pyrid—y! which optionally bears 1 or 2 substituents selected £rom fluoro, chloro,
hydroxy, (1-4C)alky~1and (1-4C)alkoxy;
(bbbbb) Q? is 3-pyri=dy! which optionally bears 1 or 2 substituents selected from fluoro,
chloro, hydroxy, (1-~4C)alkyl and (1 -4C)alkoxy;
(coeee) @ is selectead from 2-pyridyl and 6-methylpyrid-3-yl;
(ddddd) @ is 2-pyri_dyl;
(eeeee) Q° is 6-metkaylpyrid-3-yl;
(FffT) Q is 2-pyra=zinyl which optionally bears 1 or 2 substituents, which_ may be the same or
different, selected fr—om fluoro, chloro, hydroxy, ( 1-4C)alkyl and (1-4C)all=<oxy;
(gzesg) Q is 2-pyreazinyl;
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(bhhhh) Q? is 1,3-thiazol-2-yl which opt#onally bears 1 or 2 substituents, which naay be the
same or different, selected from fluoro, chloro, hydroxy, (1-4C)alkyl and (1-4C)a_lkoxy;
(iiji) @ is 1-methyl-1H-imidazol-2-yM® which optionally bears 1 or 2 substituen-ts, which
may be the same or different, selected frmom fluoro, chloro, hydroxy, (1-4C)alkyl and (1-
4C)alkoxy;
(kkkkk) Q° is 1H-imidazol-2-y1;
(1) Q7 is selected from 2-pyridyl, 6—methyl-pyrid-3yl, 3-flucrophenyl, 2-pyremzinyl, 1,3~
thiazol-2-yl and 1-methyl-1H-imidazol—2-yl;
(mmmmm) Q? is selected from 3-fluorcophenyl, 2-pyridyl and 2-pyrazinyl,
(annnn) Q7 is selected from pheny), 2-peyridyl, 3-pyridyl, 2-pyrazinyl, 1,3-thiazo 1-2-yl, and
1H-imidazol-2-yl,

and wherein Q* optionally bearss 1,2, or 3 substituents, which may be the= same or
different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (1-4C)alk=yl, (1-
4C)alkoxy, N-(1-4C)alkylamino and N, N-di-{(1-4C)alkyl]amino,

and X2 is selected from OCH,, @0 and S;
(00000) Q? is selected from phenyl, 2-poyridyl, 2-pyrazinyl, 1,3-thiazol-4-yl, 1,3—thiazol-5-yl
and isoxazol-3-yl,

and wherein Q2 optionally bearss 1, 2, or 3 substituents, which may be thee same or
different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (1-4C)alkswl, Q-
4C)alkoxy, N-(1-4C)alkylamino and M, N-di-[(1-4C)alkyl}amino,

and X? is OCH;
(opppp) Q@ is selected from phenyl, 2-ypyridyl and 2-pyrazinyl,

and wherein Q2 optionally bear-s 1, 2, or 3 substituents, which may be thze same or
different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (1-4C)alk=yl, (1-
4C)alkoxy, N-(1-4C)alkylamino and =N, N-di-[(1-4C)alkyl]amino,

X? is OCH,, and

ais 0;
(qaqqq) Q” is selected from 1,3-thiazo-1-2-yl and 1H-imidazol-2-yl,

and wherein @ optionally beams 1,2, or 3 substituents, which may be tlae same or
different, selected from fluoro, chloros, hydroxy, cyano, nitro, amino, (1-4C)allyl, (1-
4C)alkoxy, N-(1-4C)alkylamino and N, N-di-[(1-4C)alkyl]amino,

and X*is S; A
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(orrr) Q@ ds 3-pyridyl,

and wherein Q” optionally bears 1,2, or 3 subs®tituents, which may be the sa—xxe of
different, selected from fluoro, chloro, hydroxy, cyanc, nitro, amino, (1-4C)alkyl, C1-
4C)alkoxy, N-(1-4C)alkylamino and N, N-di-[(1-4C)aalkyl]amino,

and X* is O;
(sssss) Q7 is selected from 2-pyridyl and 3-pyridyl (pamrticularly 2-pyridyl),

and wherein Q? optionally bears a (1 -4C)alkyl substituent (for example met—hyl),

X% is O,

ais 0, and

Y is (1-4C)alkyl (for example methyl);
(#ttt) @’ is selected from phenyl, 2-pyridyl, 3-pyrid=y], 2-pyrazinyl, 1,3-thiazol-2—yl and 1H-
imidazol-2-yl,

and wherein Q* optionally bears 1, 2, or 3 gub stituents, which may be the s ame or
different, selected from fluoro, chloro, hydroxy, cyaro, nitro, amino, (1-4C)alkyl, (1-
4C)alkoxy, N-(1-4C)alkylamino and N. N-di-[(1-4CDalkyl]amino,

X2 is selected from OCHg, O and S,

ais 0; and

Y is selected from hydrogen, fluoro, chloro, mmethyl, methoxy and ethynyl;2
(uunu) Q? is selected from phenyl, 2-pyridyl, 3-pyridtyl, 2-pyrazinyl, 1,3-thiazo}-2=-yl and 1H-
imidazol-2-yl,

and wherein Q? optionally bears 1, 2, or 3 sub>stituents, which may be the same or
different, selected from fluoro, chloro, hydroxy, cyammo, nitro, amino, (1-4C)alkyl , (1-
4C)alkoxy, N-(1-4C)alkylamino and N, N-di-[(1-4C)alkyl]amino,

X*is OCHy,

ais 0; and

Y is selected from hydrogen, chloro, methox =y and ethynyl;
(vvvvv) Q is selected from phenyl, 2-pyridyl, 3-pyr3idyl, 2-pyrazinyl, 1,3-thiazol—2-yl and
1 H-imidazol-2-yl,

and wherein Q? optionally bears 1, 2, or 3 sullbstituents, which may be the same or
different, selected from fluoro, chloro, hydroxy, cyaano, nitro, amino, (1-4C)alkyM, (1-
4C)alkoxy, N-(1-4C)alkylamino and N, N-di-[(1-4C)alkyl]amino,

X%is O,

ais 0; and
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Y is methyl;-
(wwwww) Q” is selected from phenyl, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 1,3-thiazol-2-yl and
1H-imidazol-2-yl,

and wherein Q optionally bears 1,2, 0r 3 substituents, which may be the same or
different, selected from fluoro, chloro, hydroxy”, cyano, nitro, amino, (1-4C)alkyl, (1-
4C)alkoxy, N-(1-4C)alkylamino and N, N-di-[{1-4C)alkyl]amino,

X2is S,

ais 0; and

Y is selected from hydrogen, fluoro andk chloro;

(xxxxx) X! is selected from a direct boncd and CH;

(YYYYY) X' is C(R");, wherein each R’, vwhich may be the same or different, is selected
from hydrogen and (1-4C)alkyl;

(z2222) X' is CHy;

(aaaaaa) X! is a direct bond;
(bbbbbb) Q! is selected from azetidinyl, pyrrolidinyl, piperidinyl, homeopiperidinyl,
piperazinyl, morpholinyl and thiomorpholinyl,

and wherein Q! is linked to the group >X'-O by a ring carbon atom,

and wherein Q' optionally bears one or= more (for example 1, 2 or 3) substituents,
which may be the same or different, selected firom halogeno, trifluoromethyl, hydroxy,
carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, N-(1-4-C)alkylcarbamoyl and
N.N-di-[(1-4C)alkyl]carbamoyl,

and wherein any heterocyclyl group within Q' optionally bears an oxo substituent;
(ceeecc) Q' is selected from azetidinyl, yrrolidinyl and piperidinyl,

and wherein Q' is linked to the group =X'-O by a ring carbon atom,

and wherein Q1 optionally bears one o more (for example 1, 2 or 3) substituents,
which may be the same or different, selected £rom halogeno, trifluoromethyl, hydroxy,
carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, N-(1-@C)alkylcarbamoy] and
N,N-di-[(14C)alkyl}carbamoyl,

and wherein any heterocyclyl group w~ithin Q' optionally bears an oxo substituent;
(dddddd) Q' is selected from azetidin-2--yl, azetidin-3-yl, pyrrolidin-2-yl, pyrrolidin-3-yl,
morpholin-2-yl, morpholin-3-yl, thiomorpholin-2-yl, thiomorpholin-3-yl, piperidin-2-yl,
piperidin-3-yl, piperidin-4-yl, piperazin-2-yl, 2-,3-or 4-homopiperidinyl, 2, 3, 5, 6 or

7-homopiperazinyl,



10

15

20

25

30

WO 2005/0261551 PCT/GB2004/003™31
-31-

and whe=rein Q' optionally bears one or more (féor example 1, 2 or 3) substituents ,
which may be thhe same or different, selected from fluo=ro, chloro, hydroxy, carbamoyl,
(1-4C)alkyl, (1—4C)alkoxy, N-(1-4C)alkylcarbamoyl arad N,N-di-[(1 -4C)alkyl]carbamoy/l,

and whesrein any heterocyclyl group within Q' coptionally bears an 0xo substituert;
(eeceee) Q' is selected from azetidin-3-yl, pyrroRidin-2-yl, pyrrolidin-3-yl,
piperidin-3-yl o1 piperidin-4-yl,

and whesrein Q! optionally bears one or more (#for example 1, 2 or 3) substituentss,
which may be &the same or different, selected from flucro, chloro, hydroxy, carbamoyl,
(1-4C)alkyl, (1 -4C)alkoxy, N~(1 -4C)alkylcarbamoyl a.nd N,N-di-[(1-4C)alkyljcarbamo7y],

and whrerein any heterocyclyl group within Q! optionally bears an oxo substituemg,
(FEEEED) Q' is pizperidinyl, - .- - . e e

and wh_erein Q' optionally bears one or more (for example 1, 2 or 3) substituents,
which may be ~the same or different, selected from flu.oro, chloro, hydroxy, carbamoyl,
(1-4C)alkyl, (L. 4C)alkoxy, N~(1 -4C)alkylcarbamoyl &and N,N-di-[(1-4C)alkyl]carbamawyl,

and whaerein the piperidinyl group within Q' o—ptionally bears an oxo substituen®;
(ggeeee) Q! is selected from pyrrolidin-2-yl, pyxxrolidin-3-yl, morpholin-2-y1,
morpholin-3-y=1, piperidin-2-y1, piperidin-3-yl and pipeerazin-2-yl,

and wherein Q' optionally bears one or more o(for example 1, 2 or 3) substituencts,
which may be the same or different, selected from flumoro, chloro, hydroxy, carbamoyl,.
(1-4C)alkyl, (1 -4C)alkoxy, N-(1 -4C)alkylcarbamoyl sand N,N-di-[(1-4C)alkyl}carbamooyl,

and whherein any heterocyclyl group within Q= optionally bears an oxo substituesnt;

(hhhhhh) Q' is selected from pyrrolidin-2-yl, py~rrolidin-3-yl, piperidin-2-yl, pipe=ridin-3-

yl and piperid=in-4-yl
and wRaerein Q' optionally bears one or more (for example 1, 2 or 3) substituermts,
which may be= the same or different, selected from flv 100, chloro, hydroxy, carbamoyl .,
(1-4C)alkyl, ( 1-4C)alkoxy, N-(1-4C)alkylcarbamoyl and N,N-di-[(1 -4C)alkyl]carbam-oyl,
and wiherein any heterocyclyl group within Q-+ ! optionally bears an oxo substitu_ent;
and wHherein Q' optionally bears one or more (for example 1, 2 or 3) substituerts,
which may bes the same or different, selected from flaaoro, chloro, hydroxy, carbamoyl_,
(1-4C)alkyl, C 1-4C)alkoxy, N1 -4C)alkylcarbamoyl and N,N-di-[(1-4C)alkyl]carbam oyl,
and wherein any heterocyclyl group within Qe! optionally bears an oxo substitusent;
Gijii) Q' is poyrrolidin-2-yl,
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and whereim Q' optionally bears 1 or 2 substituents, which may be the same or
different, selected from fluoro, hydroxy, oxo, (1-4C)alkyl and (1-4C)alkoxy;
(kkkkkk) Q' -is selected from piperidin-2-yl, piperidin-3-yl and piperidin-4-yl,
and whereiin Q! optionally bears 1 or 2 substituents, which may be the same or
different, selected from fluoro, hydroxy, oxo, (1-4C)alkyl and (1 -4C)alkoxy;
Uy Q' is selec ted from piperidin-4-yl,
and where in Q' optionally bears 1 or 2 substituents, which may be the same or~
different, selected from fluoro, hydroxy, oxo, (1-4C)alkyl and (1 -4C)alkoxy;
(mmmmmm) Q' is pyrrolidin-2-y};
(mnoonn) Q' s pyrrolidin-3-yk;
(000000) QL is piperidin-2-yl;
(eppppp) Q" is piperidin-3-y};
(qaqqa@ Q' is piperidin-4-yl;
(rrrerr) Q™ is azetidin-3-yl
(s58585) Q™ is selected from azetidin-3-yl, pyrrolidin-2-yl, pyrrolidin-3-yl,
piperidin-3-yl or piperidin-4-yl,
and whereein Q' optionally bears one or more (for example 1, 2 or 3) substitue=nts,
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoy~],
(1-4C)alkyl, (1-4-C)alkoxy, N~(1 -4C)alkylcarbamoyl and N,N-di-[(1-4C)alky]] carbarmoyl,
and wher-ein any heterocyclyl group within Q' optionally bears an oxo substituent,
and X' is selected from a direct bond and CH;
(tttttt) Q='-X! is selected from piperidin-4-yl, piperidin-3-yl, azetidin-3-yl, py=rrolidin-
2-ylmethyl and poyrrolidin-3-ylmethyl,
and wherein Q' optionally bears 1 or 2 substituents, which may be the same <r
different, selecte=d from fluoro, hydroxy, oxo, (1-4C)alkyl and (1-4C)alkoxy;
(uuuuuu) (QI-Xl is selected from pyrrolidin-2-ylmethyl, pyrrolidin-3-ylmethyl,
morpholin-2-ylnmethyl, morpholin-3-ylmethyl, piperidin-2-ylmethyl, piperidin-3-ylnethyl,
piperidin-4-yimethyl and piperazin-2-ylmethyl,
and wherrein Q' optionally bears 1 or 2 substituents, which may be the same eor
different, selecte=d from fluoro, hydroxy, oxo, (1-4C)alkyl and (1-4C)alkoxy;
(VWVvWY) Q'-X! is selected from pyrrolidin-2-ylmethyl and pyrrolidin-3-ylmetiayl,
and whemrein Q' optionally bears 1 or 2 substituents, which may be the same -or
different, selectezd from hydroxy, oxo, (1-4C)alkyl and (1-4C)alkoxy;
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(wwwwww) Q'-X! is selected froma piperidin-4-yl and piperidin-3-yl,
and wherein Q' optionally bezars 1 or 2 substituents, which may be the sar=me or
different, selected from hydroxy, oxo, (1-4C)alkyl and (1-4C)alkoxy;
(ooxxxx)  Q'4X!is azetidin-3-yL,
and wherein Q' optionally be=ars 1 or 2 substituents, which may be the sazime or
different, selected from hydroxy, oxa, (1 -4C)alkyl and (1-4C)alkoxy;
yyyyyy) The group QI-XI-O- 3s selected from pyrrolidin-3-yloxy, piperidi n-3-yloxy and
piperidin-4-yloxy,
and wherein the piperidiny] gzroup optionally bears lor 2 substituents, wknich may be
the same or different, selected from fluoro, chloro, hydroxy, oxo, (1-3C)alkyl arxd (1-
3C)alkoxy; .- : L o S .
(zzz222) Q'-X! is piperidin-4-ylmethyl, and wherein the piperidinyl groupm optionally
bears 1 or 2 substituents, which may be the same or different, selected from flucro, chloro,
hydroxy, oxo, (1-3C)alkyl and (1 -3C)alkoxy;
(agaaaaa)  Q'-X' is piperidin-4—y};
(bbbbbbb)  Q'-X' is piperidin-3—y};
(cceceec) Q'-X! is azetidin-3-37};
(ddddddd)  Q'-X' is pyrrolidin-2-ylmethyl;
(eeeeece) Q'-X!' is pyrrolidin-3-yimethyl;
For the avoidance of any doubt, the rings represented by Q! described in (bbbbiob) to
(eeceeee) above are all substituted on the ring nitrogen by the group Z-X3-M- im accordance
with Formula I;
(FEEEED) Mis CO;
(ggeeseg) Mis SO
(bhhhhhh) X3 is selected from am group of the formula -(Qs)m-(CR“’R‘ ‘)q- ard a group of
the formula -(CR®R®)q(Q)ar-, Wherren mis O or 1, g is 1,2, 3 or 4, and Q% R% R’,R"and

R!! are as hereinbefore defined;

(iiiiiii) X3 is a group of the formula -Q*-, for example (3-7C)cycloalkyl ene such as
cyclopropylidene;
(i X3 is selected from cyclopropylene, cyclobutylene, cyclopentylesne,

cyclohexylene, methylene-(3-6C)cycloalkylene, (3-6C)cycloalkylene-methylere-, ethylene-
(3-6C)cycloalkylene and (3-6C)cycloalkylene-ethylene-,
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and where in any CH; or CH3 group within an X° group, optionally be ars on each said
CH, or CH; group> one or more halogeno substituents,

and where=in any CH, group which is attached to 2 carbon atoms or ary CHj3; group
which is attached to a carbon atom within a X* substituent optionally bears o-n each said CHz
or CH; group a sumbstituent selected from hydroxy, and (1-6C)alkoxy;
(kkkkkkk)  X>' is a group of the formula (CR*R®)g-,

qis 1,2, B or 4,

each of R® and R®, which may be the same or different, is selected from hydrogen and
(1-6C)alkyl,

and where=in any CH; or CH; group within an X group, optionally bezars on each said
CH; or CH; groupp one or more halogeno substituents, .

and where=in any CH, group which is attached to 2 carbon atoms or a-ny CH3 group
which is attached_ to a carbon atom within a X* substituent optionally bears ©n each said CH;
or CHj group a stbstituent selected from hydroxy, and (1-6C)alkoxy;
(11l X3 is a grooup of the formula—(CR*R®)-,

qis 1,2, 3 or 4,

each of R™ and R®, which may be the same or different, is selected frcom hydrogen and
(1-6C)alkyl, prov=ided that at least one of R® or R® group in X° is (1-6C)alkyM,

and wheresin any CH; or CH3 group within an X group, optionally be=ars on each said
CH; or CHj groupp one or more halogeno substituents,

and wheresin any CH, group which is attached to 2 carbon atoms or a.ny CHj group
which is attached_ to a carbon atom within a X* substituent optionally bears ©n each said CHz
or CHj3 group a suubstituent selected from hydroxy, and (1-6C)alkoxy;
(mmmmmmm) X=° is selected from a group of the formula (CR*R®)-, (CRSR°CHy)-,
—~(CR®*R°CH,CHz=)-, -(CH,CR®R®)- and -(CH,CH,CR®R?)-,

each of R™ and R®, which may be the same or different, is selected froom hydrogen and
(1-6C)alkyl, prov~ided that at least one of R® or R® group in X is (1-6C)alkyM,

and wheresin any CH, or CHj; group within an X® group, optionally besars on each said
CH; or CH3 grougp one or more halogeno substituents,

and wherezin any CH, group which is attached to 2 carbon atoms or a_ny CHs group
which is attached._ to a carbon atom within a X* substituent optionally bears ©n each said CH,
or CH; group a suabstituent selected from hydroxy and (1-6C)alkoxy;
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(nnnpnnn_) X2 is selected from a group of the formula —(CR8R9)-, —(CR}R’CHy)-,
~(CR*R°CH,CH,)-, -(CH.CR’R®)- and «CH,CH,CR*R’)-,

eanch of R® and R®, which may be the same or differ-ent, is selected from hydrogen and
(1-6C)alk=yl, provided that at least one of R® or R? group in_ X* is a branched (1-6C)alkyl
group,

ard wherein any CH; or CH; group within an X® garoup, optionally bears on each said
CH, or C2Hj3 group one or more halogeno substituents,

amd wherein any CH, group which is attached to 2 carbon atoms or any CH3 group
which is attached to a carbon atom within a X substituen optionally bears on each said CHa
or CH3 g=roup a substituent selected from hydroxy and (1-e6C)alkoxy;
(000000 ©) X is selected from a group of the formula —CR®R®)-, (CR*R’CHo)-,
—(CR®R®CH,CH))-, -(CH,CR*R’)- and «CH,CH,CR*R®)—,

e=ach of R® and R®, which may be the same or different, is selected from hydrogen and
(1-6C)allkyl, provided that at least one of REor R’ in X° iss a branched alkyl group selected
from isc-propyl, iso-butyl, sec-butyl and tert-butyl,

zand wherein any CH; or CH; group within an X3 group, optionally bears on each said
CH, or € H; group one or more halogeno substituents,

=and wherein any CH, group which is attached to 2 carbon atoms or any CHj group
which iss attached to a carbon atom within a X? substituerat optionally bears on each said CH
or CH; group a substituent selected from hydroxy and (1—6C)alkoxy;
(pPPPPOP) X3 is selected from a group of the formulas ~CHo-, —CH,CH;-, -CH,CH>CH>-,
—~(CR®R=%)-, (CR®R’CH,)- and «(CH,CR*R®)-,

wherein each of R® and R?, which may be the sanune or different, is selected from
hydroge=n, (1-4C)alkyl, hydroxy-(1 -4C)alkyl, and (1-3 C).alkoxy-(1-4C)alkyl, provided that R®
and R® are not both hydrogen;
(qaqaq=qq) X is selected from a group of the formula ~CHy-, ~CHzCHy-, —~(CHRY)-,
—(CHR_8CH,)- and -(CH,CHR®)-, ‘

wherein R® is selected from hydrogen, (1-4C)alk:yl, hydroxy-(1-4C)alky! and

(1-3C)zalkoxy-(1-4C)alkyl;
(o) x3 is selected from a group of the formul-a —~(CHy)¢-, whereinq is 1,2 or 3,
particu Yarly qis 1 or 2;
(ssssss=s) X3 is -CHy-;
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(tmutttt) Z is selected from hydroxy, amino, (1-6C)alkylamin=o, di-[(1-6C)alkyl]amino, (1-
6@C)alkoxy, (1-6C)alkylsulfonyl, (1 -6C)alkanesulfonylamino,
N1 -6C)alkyl-(1-6C)alkanesulfonylamino, and a group of the formula:
Q*X°-
wherein X’ is a direct bond or is selected from O, ER'?), SO; and SO,N(R'),
veherein R12 is hydrogen or (1-6C)alkyl, and Q* is 3-7C)cy-cloalkyl,
( 3-7C)cycloalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, (3—7C)c=ycloalkenyl—(1—4C)alkyl,
Ieterocyclyl or heterocyclyl-(1-4C)alkyl,
provided that when X5 is a direct bond, Q* is hetero-cyclyl,
and provided that when m, p and q are all 0, then Z is heterocyclyl,
and wherein adjacent carbon atoms in any (2-6C)al kylene chain within a Z substituent
zarc optionally separated by the insertion into the chain of a= group selected from 0, S, S0,
=50,, NR®), CO, -C=C- and -C=C- wherein R" is hydrog:en or (1-6C)alkyl,
and wherein any CHz or CH; group withina Z gro~up, other than a CH, group within a
Theterocyclyl ring, optionally bears on each said CH; or C¥5 group one or more halogeno or
(1-6C)alkyl substituents or a substituent selected from hydliroxy, cyano, amino, carboxy,
carbamoyl, sulfamoyl, (2-6C)alkeny), (2-6C)alkynyl, (1-6eC)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamimmo, di-[(1-6C)alkyljamino,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1 -6C)alkyl)carbamoyl., (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, H—(l-6C)a1kyl—-(2-6C)alkanoylamino,
N-(1-6C)alkylsulfamoyl, N.N-di-{(1 -6C)alkyl]sulfamoyl, (1 -6C)alkanesulfonylamino and
H—(l-6C)a1kyl-(1-6C)a1kanesulfonyla.mino,
and wherein any heterocyclyl group within a Z swubstituent optionally bears one or
more (for example 1, 2 or 3) substitutents which may be t-he same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, —formyl, mercapto, (1-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylathio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl}ammino, (2-6C)alkanoyl,
(2-6C)alkanoyloxy and from a group of the formula:
-X5-R™
wherein X® is a direct bond or is selected from O, CO, SO, and N(R'*), wherein R iss
hydrogen or (1-4C)alkyl, and R'4 is halogeno-(1-4C)alky~1, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1—4C)alkyl,
N-(1-4C)alkylamino-(1-4C)alkyl and N,N-di-[(1-4C)alkwyl]amino-(1-4C)alkyl,
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eand wherein any heterocyclyl group within a =Z substituent optionally bears 1 or 2= 0x0
or thioxeo substituents;
(uuunnmu) Z is selected from hydroxy, amino, (1-6C)malkylamino, di-[(1-6C)alkyl}jamino,. (1-
6C)alkoxy, (1-6C)alkylsulfonyl, (1-6C)alkanesulfony~lamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino and a grovap of the formula:

Q*-x°-
wherein X? is  direct bond or is selected fromm O, NR'?), SOzand SO;NR'),

whereina R!? is hydrogen or (1-6C)alkyl, and Q* is (3—7C)cycloalkyl,
(3-7C)cycloalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1 -4C)alkyl,
heterocwyclyl or heterocyclyl-(1-4C)alkyl,

porovided that when X is a direct bond, Q* is Fheterocyclyl,

zand provided that when m, p and q are all 0, tThen Z is heterocyclyl,

aand wherein any heterocyclyl group in Z is a monocyclic a fully saturated 4, 5, 6 or 7-
memberred monocyclic heterocyclyl group containingg | or 2 heteroatoms selected from
oxygen,. nitrogen and sulfur,

=and wherein any CH, or CH; group within a 22 group, other than a CH, group wit-hin a
heterocwyclyl ring, optionally bears on each said CH; eor CH; group one or more halogenos or
(1-6C)a kyl substituents or a substituent selected frorm hydroxy, cyano, amino, carboxy,
carbamooyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl,. (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)a dkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkyMamino, di-[(1-6C)alkyl]amino,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbammoyl, (2-6C)alkanoyl,
(2-6C)aTkanoyloxy, (2-6C)alkanoylamino, N~(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfannoyl, (1-6C)alkanesulfonylamino ansd
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino,

and wherein any heterocyclyl group within &2 Z substituent optionally bears one or
more (for example 1, 2 or 3) substitutents which may~ be the same or different, selected firom
halogen-o, trifluoromethyl, cyano, nitro, hydroxy, amsino, formyl, mercapto, (1-6C)alkyl,
(2-6C)aHkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)a-lIkylthio, (1-6C)alkylsulfinyl,
(1-6C)aMkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)all&yl]amino, (2-6C)alkanoyl,
(2-6C)aMkanoyloxy and from a group of the formula:
~XS-RM

sovherein X® is a direct bond or is selected from 0, CO, SO, and N(R'®), wherein IR" is

hydroge=n or (1-4C)alkyl, and R™ is halogeno-(1-4C)aalkyl, hydroxy-(1-4C)alkyl,
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(1-4C)alkoxy-(1-4C)alky), cyano-(1-4C)alkyl, anryino-(1-4C)alkyl,
N-(1-4C)alkylamino-(1-4C)alkyl and N,N-di-[(1—4C)alkylJamino-(1-4C)alkyl,

and wherein any heierocycly] group withim a Z substituent optionally bears 1 or 2 ox%0
substituents;
(vwvvvwv) Z is selected from hydroxy, amino, (1—6C)alkylamino, di-[( 1-6C)alkyl]ami no, (1-
6C)alkoxy and a group of the formula:

Q-5
wherein X’ is a direct bond or is selectecd from O and N(R'?), wherein R is-

hydrogen or (1-6C)alkyl, and Q* is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-4C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-4C)asdkyl, heterocyclyl or
heterocyclyl-(1-4C)alkyl, . - - .. .. . C e

provided that when X’ is a direct bond, Q-* is heterocyclyl,

and provided that when m, p and q are all- 0, then Z is heterocyclyl,

and wherein any heterocyclyl group in Z -is a monocyclic a non-aromatic fully—
saturated or partially saturated 4, 5, 6 or 7-memb ered monocyclic heterocyclyl group
containing 1 heteroatom selected from oxygen arad nitrogen and optionally a further
heteroatom selected from oxygen, nitrogen and sulfur,

and wherein any CH, or CH; group withisn a Z group, other than a CH, group —within a
heterocyclyl ring, optionally bears on each said CCH; or CHj group one or more haloge=no or
(1-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxxy,
carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alky~nyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6Q)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl}caarbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-e6C)alkyl-(2-6C)alkanoylamino,
N~(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl}su_1famoyl, (1-6C)alkanesulfonylaminos and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino,

and wherein any heterocyclyl group withhin a Z substituent optionally bears csne or
more (for example 1, 2 or 3) substitutents which -may be the same or different, selecte=d from
halogeno, trifluoromethyl, cyano, nitro, hydroxy,. amino, formyl, mercapto, (1-6C)alk=yl,
(2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-65C)alkylthio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (2-6C)alkanoyl,
(2-6C)alkanoyloxy and from a group of the formwla:
_ XG_ RM
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wherein XS is a direct bond or is selected fromm O, CO, SOz and N(R'®), wherein R' is
hydroger= or (1-4C)alkyl, and R" is halogeno- -(1-4C) alkyl, hydroxy-(1-4C)alkyl,
(1-4C)al koxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C2)alkylamino-(1-4C)alkyl and N N-d1-[(1-4Cjalkyl]ammo-(1-40)alkyl
(wwww—www) Z is selected from hydroxy, amino, (1 -6C)alkylamino, di-[(1-6C)alkyljamino,
(1-6C)aMkoxy and a group of the formula:
Q X’
wherein X’ is a direct bond or is selected f—om O and N(Ru), wherein R'? is
hydrogesn or (1-6C)alkyl, and Q" is (3-7C)cycloalky 1, (3-7C)cycloalkyl-(1-4C)alkyl,
(3-7C)c=7ycloalkenyl, (3-7C)cycloalkenyl-(1 -4C)alky~1, heterocyclyl or
heteroc—yclyl-(1-4C)alkyl, ... . o
—provided that when X is a direct bond, Q is hetzrocyclyl

and provided that when m, p and q are all 0 then Z is heterocyclyl,

and wherein any heterocycly! group in Z is sselected from tetrahydrofuranyl, 1,3-
dioxoleanyl, tetrahydropyranyl, 1,4-dioxanyl, oxepa-nyl, pyrrolidinyl, morpholinyl,
tetrahy-dro-1,4-thiazinyl, piperidinyl, homopiperidimnyl, piperazinyl and homopiperazinyl,
which Theterocyclyl group may be carbon or nitroge=n linked to the group to which it is
attache=d,

and wherein any CH; or CH; group within za Z group, other than a CH, group within a
heteroccycly! ring, optionally bears on each said CHor CHj group one or more halogeno or
(1-6C)salkyl substituents or a substituent selected fi—om hydroxy, cyano, amino, carboxy,
carbanmoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkyn-yl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6Calkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)allikylamino, di-[(1-6C)alkyl]amino,
N-(1-6&C)alkylcarbamoyl, _I\_T,Ij-di-[(l-GC)a]kyl]car—‘bamoyl, (2-6C)alkanoyl,
(2-6C>alkanoyloxy, (2-6C)alkanoylamino, N-(1-6&C)alkyl-(2-6C)alkanoylamino,
N-(1-65C)alkylsulfamoyl, N.N-di- [(1-6C)alkyl]sulffamoyl, (1 -6C)alkanesulfonylamino and
N-(1-65C)alkyl-(1 -6C)alkanesulfonylamino,

and wherein any heterocyclyl group with-ina Z substituent optionally bears one or

more o for example 1, 2 or 3) substitutents which mnay be the same or different, selected from
halogeeno, trifluoromethyl, cyano, nitro, hydroxy, samino, formyl, mercapto, (1-6C)alkyl,
(2-6C Dalkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6eC)alkylthio, (1-6C)alkylsulfinyl,
(1-6C*)alkylsulfonyl, (1-6C)alkylamino, di- [(1-6C )alkyl]amino, (2-6C)alkanoyl,
(2-6C=)alkanoyloxy and from a group of the formumla:
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. -X%-R"

wherein XS is a_direct bond or is selected from O, CO, SO, and INR '), wherein R is
hydrogen or (1-4C)alks/], and R' is halogeno-(1-4C)alkyl, hydroxy-(1-~C)alkyl,
(1-4C)alkoxy-(1-4C)allkyl, cyano-(1-4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C)alkylamino-( & -4C)alkyl and N,N-di-[(1-4C)alkyljamino-(1-4C)alkyl;
(xxxxxxx) Z is selectec] from hydroxy, amino, (1-6C)alkylamino, hydrowxy-(2-6C)alkylamino,
(1-4C)alkoxy-(2-6C)al kylamino, di-[(1-6C)alkyljamino, N-{hydroxy-(2=-6C)alkyl]-N-
(1-6C)alkylamino, N-[ q 1-4C)alkoxy-(2-6C)alkyl}-N-(1-6C)alkylamino, . di-[hydroxy-
(2-6C)alkyl}-amino, di ~[(1-4C)alkoxy-(2-6C)alkylJamino, N-[(1-4C)allecoxy-(2-6C)alkyl}-N-
[bydroxy-(2-6C)alkyl]—amino, (1-6C)alkoxy, hydroxy-(2-6C)alkoxy, (1 -4CYalkoxy-(2-
6C)alkoxy, azetidin-1--yl, pyrrolidin-1-yl, piperidino, piperazin-1-yl, morpholino,
homopiperidin-1-yl homopiperazin-1-yl, tetrahydrofuran-2-yl, tetrahyrofuran-3-yl, 1,3-
dioxolanyl, tetrahydrogpyranyl, 1,4-dioxanyl and a group of the formula :

Q*-X°-
wherein X® is selected from O and N(R'?), wherein R'? is hyd_rogen or (1-4C)alkyl,

and Q* is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-4C)alkyl, (3-7C)cyclozalkenyl,
(3-7C)cycloalkenyl-(1—4C)alkyl, heterocyclyl or heterocyclyl-(1-4C)all=yl,

and provided that when m, p and q are all 0, then Z is heterocyclyl,

and wherein amy heterocyclyl group in Z is selected from tetrah—ydrofuranyl, 1,3-
dioxolanyl, tetrahydrogpyranyl, 1,4-dioxanyl, oxepanyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiaziny/l, piperidinyl, homopiperidinyl, piperazinyl, hommopiperazinyl, which
heterocyclyl group ma-y be carbon or nitrogen linked to the group to which it is attached,

and wherein amy CH, or CH; group within a Z group, other tharm a CH; group within a
heterocyclyl ring, optionally bears on each said CH; or CH; group one «or more halogeno or
(1-6C)alkyl substituen-ts or a substituent selected from hydroxy, cyano, amino, carboxy,
carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1—6C)alkylthio,
(1-6C)alkylsulfinyl, (1 -6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)=alkyljamino,
N-(1-6C)alkylcarbamesyl, N,N-di-[(1-6C)alkyljcarbamoyl, (2-6C)alkan-oyl,
(2-6C)alkanoyloxy, (2—6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanawylamino,
N-(1-6C)alkylsulfamo=y], N,N-di-[(1-6C)alkyl]sulfamoy], (1-6C)alkane sulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino,

and wherein any heterocyclyl group within a Z substituent optJonally bears one or

more (for example 1, 2 or 3) substitutents which may be the same or disfferent, selected from
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haRogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (1-6C)alkyl,
(2—6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6aC)alkylthio, (1-6C)alkylsulfinyl,
(1—6C)alkylsuifony}, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (2-6C)alkanoyl,
(2—6C)alkanoyloxy and from a group of the formwula:
SXRM

wherein X is a direct bond or is selected from O, CO, SO, and N(R'5), wherein R"* is
hy~drogen or (1-4C)alkyl, and R™ is halogeno-(1—4C)alkyl, hydroxy-(1-4C)alkyl,
(1 —4C)alkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, arnino-(1-4C)alkyl,
N-~(1-4C)alkylamino-(1-4C)alkyl and N,N-di-{(1 -4C)alkyl]amino-(1-4C)alkyl,
(yyyyyyy)  Zis selected from amino, (1-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-
4CC)alkoxy-(2-6C)alkylamino, di-[(1 -6C)alkyl]armino, N-[hydroxy-(2-6C)alkyl]-N-
(1L -6C)alkylamino, E—[(l—4C)a1koxy—(2-6C)a1kyl]-N_—(l-6C)a1kylamino, di-[hydroxy-
(2-6C)alkyl]-amino, di-[(1-4C)alkoxy-(2-6C)alk=yl]amino, N-{(1-4C)alkoxy-(2-6C)alkyl]-N-
[Eaydroxy-(2-6C)alkyl}-amino, azetidin-1-yl, pyr—rolidin-1-yl, piperidino, piperazin-1-yl,
morpholino; homopiperidin-1-yl and homopiper-azin-1-yl,

and wherein and wherein any CH, or CEal; group within a Z group, optionally bears on
e=ach said CH; or CH3 group one or more fluoro substituents or a substituent selected from
h_ydroxy, cyano, amino, (2-6C)alkenyl, (2-6C)allkynyl, (1-6C)alkoxy, (1-6C)alkylamino and
dai-{(1-6C)alkyljamino,

and wherein any heterocyclyl group wilithin a Z substituent optionally bears one or
nmore (for example 1, 2 or 3) substitutents whicln may be the same or different, selected from
alogeno, cyano, hydroxy, amino, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino and
Ai-[(1-4C)alkylJamino;
(zzz7222) Z is selected from hydroxy, (1-6-C)alkoxy, hydroxy-(2-6C)alkoxy, (1-
A C)alkoxy-(2-6C)alkoxy, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, 1,3-dioxolanyl,
t-etrahydropyranyl, 1,4-dioxanyl and a group of ~ the formula:
Q' —x5-
wherein X° is O, and Q* is (3-7C)cycleoalkyl, (3-7C)cycloalkyl-(1-4Calkyl,

(C3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-4CDalkyl, heterocyclyl or
Eacterocyclyl-(1-4C)alkyl,

and provided that when m, p and q are &al1 0, then Z is heterocyclyl,

and wherein any heterocyclyl group in =Z is selected from tetrahydrofuranyl, 1,3-
Hioxolanyl, tetrahydropyranyl, 1,4-dioxanyl an-d oxepanyl,
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aned wherein any CH; or CH3 group withina Z  group, optionally bears on eacch said
CH, or CH; group one or more flucro substituents or & substituent selected from hycdroxy,
Cyano, ammino, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)al-koxy, (1 -6C)alkylamino and
di-[(1-6CDalkylJamino,

an_d wherein any heterocyclyl groﬁp within a Z= substituent optionally bears @one or
more (for example 1, 2 or 3) substitutents which may be the same or different, selected from
halogeno,. cyano, hydroxy, amino, (1-4C)alkyl, (1-4CDalkoxy, (1-4C)alkylamino an-d
di-[(1-4C)alkyl]Jamino;
(aaaaasam)  Z is selected from hydroxy, amino, (1—6C)alkylamino, hydroxy-
(2-6C)alk=ylamino, (1-4C)alkoxy-(2-6C)alkylamino, «di-[(1-6C)alkyl]amino, N-[hyedroxy-
(2-6C)alk=yl}-N-(1-6C)alkylamino, N-[(1-4C)alkoxy-€2-6C)alkyl]-N-(1-6C)alkylan—xino, di-
[hydroxy—(2-6C)alkyl]-amino, di-[(1-4C)alkoxy-(2-6€C )alkylJamino, N-[(1-4C)alkosxy-
(2-6C)allcyi]-N-[hydroxy-(2-6C)alkyl}-amino, (1-6C)salkoxy, hydroxy-(2-6C)alkox~y and (1-
4C)alkox_y-(2-6C)alkoxy;
(bbbbbblob)  Z is selected from hydroxy, methoxy, ethoxy, 2-hydroxyethoxy, 2-
methoxyesthoxy, amino, methylamino, ethylamino, N—(2-hydroxyethyl)amino, N-(2=-
methoxyesthyl)amino, dimethylamino, N-methyl-N-et-hylamino, di-ethylamino, N-(2-
hydroxye=thyl)-N-methylamino, N-(2-hydroxyethyl)-IEN-ethylamino, N,N-di~(2-
hydroxyesthyl)amino, N-(2-methoxyethyl)-N-methylammino, N-(2-methoxyethyl)-N—
ethylamimo, pyrrolidin-1-yl, piperidino, piperazin-1--yl, morpholino, tetrahydrofur=anyl and
tetrahydr-opyranyl,

amd wherein any heterocyclyl group within Z optionally bears 1 or 2 substiEuents,
which maay be the same or different, selected from flvaoro, chloro, hydroxy, (1-4C)alkyl and
(1-4Q)allxoxy;
(ccccccees)  Z is selected from N-[hydroxy-(2-4C) alkyl]-amino, N-[(1-4C)alkox=y-
(2-4C)alk<yl}-amino, N-[hydroxy—(2-4C)alkyl]-N—[(l ~—4Q)alkyl]amino, N,N-di-[hyd _roxy-
(2-4C)alkkyl]-amino, N-[(1-4C)alkoxy-(2-4C)alkyl]-EN-[(1-4C)alkylJamino and hyciroxy-(2-
6C)alkoxxy and (1-4C)alkoxy-(2-6C)alkoxy;
(ddddddcld)  Z is selected from pyrrolidin-1-yl, pip-eridino, piperazin-1-yl, morplolino,
homopip eridin-1-yl, homopiperazin-1-yl, (particularBy Z is selected from pyrrolidimn-1-yl,
piperidin: o, piperazin-1-yl and morpholino), ’

amnd wherein the heterocyclyl group within Z ~optionally bears one or more ¢for
example 1,2 or 3) substituents, which may be the sanme or different selected from #fluoro,
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chloro, cyamo, hydroxy, amino, carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)=alkylamino,
di-[(1-4C)al kyl}amino, N~(1 -4C)alkylcarbamoyl, N_,H-di—[(lAC)alkyl]carbamoyl, acetyl,
propionyl, 2-fluoroethyl, 2-hydroxyethyl, 2-methoxyethyl, cyanomethyl, hydr-oxyacetyl,
aminoacety™, methylaminoacetyl, ethylaminoacetyl, dimethylaminoacetyl and- N-methyl-N-
ethylaminozxacetyl;
(eeeeeeee) Z is hydroxy;
(§3ivivasi) 7 is selected from hydrogen, hydroxy, amino, (1-6C)alkylamiro,
di-[(1-6C)a-lkyl]amino, (1-6C)alkoxy, and a group of the formula:
Q*-x5-
whherein X is a direct bond or is selected from O, NR'?), 80, and SO,NR'?),

wherein R%2 is hydrogen or (1-6C)alkyl, and Q* is (3-7C)cycloalkyl, .
(3-7C)cycl oalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1—4C1)alkyl,
heterocycl=yl or heterocyclyl-(1 -4C)alkyl,

pro-vided that when X? is a direct bond, Q* is heterocyclyl,

anA provided that when m, p and q are all 0, then Z is heterocyclyl,

ancd wherein adjacent carbon atoms in any (2-6C)alkylene chain with-ina Z substituent
are optionaally separated by the insertion into the chain of a group selected freom O, S, SO,
SO, NR! 3), CO, -C=C- and -C=C- wherein R is hydrogen or (1-6C)alkyl,.

anc] wherein any CH; or CH3 group within a Z group, other than a CE, group within a
heterocycL yl ring, optionally bears on each said CH; or CH3 groﬁp one or moore halogeno or
(1-6C)alk=y1 substituents or a substituent selected from hydroxy, cyano, amiro, carboxy,
carbamoy M, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)amlkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1 -6C)alkylamino, di-[(1-6C)alkyH Jamino,
N-(1-6C)alkylcarbamoyl, N.N-di-((1 -6C)alkyljcarbamoyl, (2-6C)alkanoyl,
(2-6C)alk=anoyloxy, (2-6C)alkanoylamino, N-(1 -6C)alkyl-(2-6C)alkanoylanmino,
_N_—(1-6C)alkylsulfamoy1, N.N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfcnylamino and
N-(1-6C)=ilkyl-(1-6C)alkanesulfonylamino,

and wherein any heterocyclyl group within a Z substituent optionaTlly bears one or

more (for example 1, 2 or 3) substitutents which may be the same or differe=nt, selected from
halogeno,. trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (1-6C)alkyl,
(2-6C)alk=enyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsialfinyl,
(1-6C)alk=ylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyljamino, (2-6C)alka-noyl,
(2-6C)alk=anoyloxy and from a group of the formula:
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_X6_ R]4

wherein X® iss a direct bond or is selected from O, CO, SO, and N(R'), wherein R'* is
hydrogen or (1-4C)a’lkyl, and R is halogeno-(1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4CDalkyl, cyano-(1 -4C)alkyl, amino-(1-4C)alkysl,
N-(1-4C)alkylaminos-(1-4C)alkyl and N N,N-di-[(1-4C)alkyl]amineo-(1 -40)a.lkyl,

and wherein any heterocyclyl group within a Z substituemt optionally bears 1 or 2 0x0
or thioxo substituenits;
(gegegesg) Z is sselected from hydrogen, hydroxy, amino, (1—6C)alkylamino,
di-[(1-6C)alkyl}lami no and (1-6C)alkoxy, and a group of the formmula:

. Q' X
wherein X is.a direct bond or is selected from O, NR??), SOzand SO,.NR'),

wherein R'? is hydr-ogen or (1-6C)alkyl, and Q* is (3-7C)cycloa-lkyl,
(3-7C)cycloalkyl-(M -4C)alkyl, (3-7C)cycloalkenyl, (3-7C)cyclo-a]keny1-(1-4C)alkyl,
heterocyclyl or heteerocyclyl-(1-4C)alkyl,

provided th=at when X5 is a direct bond, Q* is heterocyclyl,

and provide=d that when m, p and q are all 0, then Z is hesterocyclyl,

and whereir any heterocyclyl group in Z is a monocycliic a fully saturated 4, 5, 6 or 7-
membered monocy=clic heterocyclyl group containing 1 or 2 heteroatoms selected from
oxygen, nitrogen amnd sulfur,

and whereimn any CH; or CH; group within a Z group, o-ther than a CH; group within a
heterocyclyl ring, optionally bears on each said CH, or CH3 greoup one or more halogeno or
(1-6C)alkyl substit-uents or a substituent selected from hydroxyy, cyano, amino, carboxy,
carbamoyl, sulfam_oyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)allkoxy, (1 -6C)alkylthio,
(1-6C)alkylsulfiny-1, (1 -6C)alkylsulfonyl, (1-6C)alkylamino, dx-[(1-6C)alkyl}amino,
N-(1-6C)alkylcarbwamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-e6C)alkanoyl,
(2-6C)alkanoylox s, (2-6C)a1kanoylaﬁ:ino, N-(1-6C)alkyl-(2-6-C)alkanoylamino,
N-(1-6C)alkylsulfzamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6 C)alkanesulfonylamino and
_N_—(l-6C)a1kyl-(1--6C)a]kanesulfonylamino,

and wher—ein any heterocyclyl group within a Z substituent optionally bears one or

more (for example 1, 2 or 3) substitutents which may be the saame or different, selected from
halogeno, trifluorcmethyl, cyano, nitro, hydroxy, amino, formmyl, mercapto, (1-6C)alkyl,
(2-6C)alkenyl, (2—6C)alkynyl, (1-6C)alkoxy, (1-6Q)alkylthio, (1-6C)alkylsulfinyl,



10

15

20

25

30

WO 22005/026151 PCT/GB2004/003931
-45-

(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, -(2-6C)alkanoyl,
(2-6C)zalkanoyloxy and from a group of the formula:
_ X6_ R14

wherein X° is a direct bond or is selected from O, CO, SC, and N(R'S), wherein R" is

hydrogzen or (1-4C)alkyl, and R"™ is balogeno-(1-4C)alkyl, hydrooxy-(1-4C)alkyl,
(1-4C)ealkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)alk7vl,
N-(1-#C)alkylamino-(1 -4C)alkyl and N.N-di-[(1 -4C)alkylJamimmo-(1 -4C)alkyl,

and wherein any heterocyclyl group within a Z substitue=nt optionally bears 1 or 2 0X0

substifiuents;
(hhhhihhbh)  Z is selected from hydrogen, hydroxy, amino, (1—6C)alkylamino,
di-[(1—6C)alkyl]amino and (1-6C)alkoxy. and a.group of the formmula:.
Q X’
wherein X® is a direct bond or is selected from O and INR'), wherein R" is

hydro -gen or (1-6C)alkyl, and Q* is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-4C)alkyl,
(3-7C3)cycloalkenyl, (3-7C)cycloalkenyl-(1 -4C)alkyl, heterocyclyl or
heterocyclyl-(1-4C)alkyl,

provided that when XS is a direct bond, Q* is heterocycL yl,

and provided that when m, p and q are all 0, then Z is heeterocyclyl, '

and wherein any heterocyclyl group in Z is selected fromm tetrahydrofuranyl, 1,3-
dioxoolanyl, tetrahydropyranyl, 1,4-dioxanyl, oxepanyl, pyrroliclinyl, morpholinyl,
tetrahmydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazTinyl and homopiperazinyl,
whicHh heterocyclyl group may be carbon or nitrogen linked to ~the group to which it is
attacked,

and wherein any CH; or CH; group within a Z group, o=ther than a CH, group within a

bhetersocyclyl ring, optionally bears on each said CH, or CHj3 greoup one or more halogeno or
(1-6C)alky] substituents or a substituent selected from hydrox s/, cyano, amino, carboxy,
carbammoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)allioxy, (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1 -6C)alkylsulfonyl, (1-6C)alkylamino, da-[(1-6C)alkyl]amino,
N-(1—6C)alkylcarbamoyl, N,N-di-[(1 -6C)alkyl]carbamoyl, (2-85C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6 C)alkanoylamino,
N-(1—6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6=C)alkanesulfonylamino and
N-(1—6C)alkyl-(1 -6C)alkanesulfonylamino,
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and wherein any heterocyclyl group within a 7= substituent optionally bears one or
more (for example 1, 2 or 3) substitutents which may bes the same or different, selected from
halogzeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (1-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)alky1]Jamino, (2-6C)alkanoyl,
(2-6C)alkanoyloxy and from a group of the formula:
_XS-RH

wherein X8 is a direct bond or is selected from ®O, CO, SO, and N(Rls), wherein RV is=
hydrogen or (1-4C)alkyl, and R' is halogeno-(1-4C)al kyl, hydroxy-(1-4C)alkyl,
(1-4«C)alkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino~( 1-4C)alkyl,
N-(L -4C)alkylamino-(1-4C)alkyl and N.N-di-{(1 -4C)adkyl]amino-(1-4C)alkyl;
(iiiii iii) Z is selected from hydrogen, hydroxy, amino, C 1-6C)alkylamino, hydroxy-
(2-6 C)alkylamino, (1 -4C)alkoxy-(2-6C)alkylamino, dm~{(1 -6C)alkyl]amino, N-[hydroxy-
(2-6-C)alkyl]-N-(1-6C)alkylamino, Ij—[(l-4C)alkoxy—(2-6C)alkyl]-_Ii—(l-6C)alky1amino, di-
[hyroxy-(2-6C)alkyl}-amino, di-[(1 -AC)alkoxy-(2-6C)alkyljamino, N-[(1 -4C)alkoxy-
(2-6C)alkyl]-N-[hydroxy-(2-6C)alkyl]-amino, (1 -6C)alkoxy, hydroxy-(2-6C)alkoxy, (1-
4C)zalkoxy-(2-6C)alkoxy, azetidin-1-yl, pyrrolidin-1-y-1, piperidino, piperazin-1-yl, |
mor-pholino, homopiperidin-1-yl homopiperazin-1-yl,. tetrahydrofuran-2-yl, tetrahydrofuran—
3-yL, 1,3-dioxolanyl, tetrahydropyranyl, 1,4-dioxanyl sand a group of the formula:

Q*-X5-
wherein X° is selected from O and N(R'), wherein R'? is hydrogen or (1-4C)alkyl,
and Q*is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-4C)a lkyl, (3-7C)cycloalkenyl,
(3-7C)cycloalkenyl-(1-4C)alkyl, heterocyclyl or heter-ocyclyl-(1-4C)alkyl,
~ and provided that when m, p and q are all 0, thaen Z is heterocyclyl,

and wherein any heterocyclyl group in Z is seMected from tetrahydrofuranyl, 1,3-
dio=xolanyl, tetrahydropyranyl, 1,4-dioxanyl, oxepanyl, pyrrolidinyl, morpholinyl,
tetraahydro-1,4-thiazinyl, piperidinyl, homopiperidinyR, piperazinyl, bomopiperazinyl, which
hetesrocyclyl group may be carbon or nitrogen linked o the group to which it is attached,

and wherein any CH; or CHj group within a ZZ group, other than a CH; group within a
heteerocyclyl ring, optionally bears on each said CHz or CH; group one or more halogeno or
(1-6C)alkyl substituents or a substituent selected fronm hydroxy, cyano, amino, carboxy,
carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkyithio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkyl amino, di-[(1 -6C)alkyl]amino,
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N~(1-6C)ali=<ylcarbamoyl, N.N-di-{(1 -6C)alkyl]carbamoyl, (2-6C)alkaroyl,
(2-6C)alkaroyloxy, (2-6C)alkanoylamino, N-(1 -6C)alkyl-(2-6C)alkansoylamino,
N-(1-6C)allicylsulfamoyl, N,N-di-[(1 -6C)alkyl]sulfamoyl, (1 -6C)alkansesulfonylamino and
N-(1-6C)allkyl-(1 -6C)alkanesulfonylamino,
an_d wherein any heterocyclyl group within a Z substituent opstionally bears one or
more (for e=xample 1, 2 or 3) substitutents which may be the same or ditifferent, selected from
halogeno, t-rifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (1-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)amlkylsulfinyl,
(1-6C)alky=lsulfonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (2-6C)alkanoyl,
(2-6C)alka.noyloxy and from a group of the formula:
e C=XSRY L
wh_erein X¢ is a direct bond or is selected from O, CO, 802 an-d N(R'), wherein R is

hydrogen eor (1-4C)alkyl, and R' is halogeno-(1-4C)alkyl, hydroxy-( 1-4C)alkyl,
(1-4C)alkoxy~(1-4C)alkyl, cyano-(1 -4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C)aelkylamino-(1-4C)alkyl and Ij,ﬁ-di—[(lAC)alkyl]amino—(l—AtC)alkyl;

(iiiiinn 7 is selected from hydrogen, hydroxy, amino, (1-6C)aulkylamino, hydroxy-
(2-6C)alk=ylamino, (1 -4C)alkoxy-(2-6C)alkylamino, di-{(1 -6C)alkylJJamino, N-[hydroxy-
(2-6C)alk=yl}-N-(1-6C)alkylamino, N-[(1-4C)alkoxy-(2-6C)alkyl]-N- (1-6C)alkylamino, di-
[hydroxy- -(2-6C)alkyl]-amino, di-[(1 -4C)alkoxy-(2-6C)alkyllamino, N-[(1-4C)alkoxy-
(2-6C)alk;yl]-ﬁ-[hydroxy-(Z-éC)alkyl]-amino, (1-6C)alkoxy, hydroxy-(2-6C)alkoxy and (1-
4C)alkoxsy~(2-6C)alkoxy;

(kkkkkkkBk)  Z is selected from hydrogen, hydroxy, methoxy, ethomy, 2-hydroxyethoxy, 2-
methoxye=thoxy, amino, methylamino, ethylamino, N-(2-hydroxyeth»y/l)amino, N-(2-
methoxye=thyl)amino, dimethylamino, N-methyl-N-ethylamino, di-et-hylamino, N-(2-
hydroxyerthyl)-N-methylamino, N-(2-hydroxyethyl)-N-ethylamino, N,N-di-(2-
hydroxye=thyl)amino, N-(2-methoxyethyl)-N-methylamino, N-(2-me~thoxyethyl)-N-
ethylamirso, pyrrolidin-1-yl, piperidino, piperazin-1-yl, morpholino,. tetrahydrofuranyl and
tetrahydrcopyranyl, '

ar~d wherein any heterocyclyl group within Z optionally bear—s 1 or 2 substituents,

which mamy be the same or different, selected from fluoro, chloro, hy~droxy, (1-4C)alkyl and
(1-4C)allcoxy,
() Z is hydrogen;

(mmmmrummm) Z is hydroxy;
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(sonnnnnnn) — Z is dimethylamino;
(#0000000)  Z is as defined in any of (itttttt) to C{nnnnnnnn) above,
and wherein XC is selected from ~CH,-, <CCH2CHa-, —(CR®R®)-, (CR*R’CHHy)-,
- (CHzCRSRg)- and (3-6C)cycloalkenylene (for exaample cyclopropylene such as 1, 1-
cyclopropylene),
wherein each of R® and R’, which may be the same or different, is selected from
hydrogen, (1-4C)alkyl, hydroxy-(1-4C)alkyl, and (1-3C)alkoxy-(1-4C)alkyl, prov—ided that R®
and R® are not both hydrogen,
and M is CO;
«pppopppp)  Z is as defined in any of (ttttttt) to (nnnnnnnn) above,
and wherein X’ is selected from ~CH,-, ~#CHzCHz-, (CR"R’)-, ~(CR*R°CCHy)-,
—(CH;CR8R9)- and (3-6C)cycloalkenylene (for exzample cyclopropylene such as 1,l-
«cyclopropylene),
wherein each of R® and R®, which may be= the same or different, is selectead from
Thydrogen, (1-4C)alkyl, hydroxy~(1 -4C)alkyl, andk (1-3C)alkoxy-(1-4C)alkyl, prowided that R®
and R’ are not both hydrogen,
and M is SO3;
(99999999) Z-X3-M is (1-4C)alkylsulfonyl, fost example methylsulfonyl;
(urrroeer) 7-X3-M is (2-4C)alkanoyl, for ex=ample acetyl;

(ssssssss) - Z-X*-M is hydroxy-(2-4C)alkano-y], for example hydroxyacetyl;
(ittttt) Z-X3-M is di[(1-6C)alkyl]amino-e(2-4C)alkanoyl, for example
(dimethylamino)acetyl;

(uuuuunuu) 7.X3-M is selected from methylsialfonyl, acetyl, hydroxyacetyl an d
(dimethylamino)acetyl;
(vwvvvvvy) 7.X3- is selected from tetrahydroffuranyl, 1,3-dioxolanyl, tetrahyd-zopyranyl,
1,4-dioxanyl, oxepanyl, pyrrolidinyl, morpholinssy], piperidinyl, homopiperidinyl, piperazinyl
and homopiperazinyl, which heterocyclyl is linkeed to the carbonyl group in Formmula ], by a
ring carbon,

and wherein the heterocyclyl group within Z-X? optionally bears 1 or 2 stabstituents,
which may be the same or different, selected froom fluoro, chloro, hydroxy, (1-4C)alkyl,
(1-4C)alkoxy and (2-4C)alkanoyl,

and M is CO; and
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(WWWWWWWW) 733 is selected from tetrahydrofuranyl, 1,3-dioxolanyl,
tetrahydropyranyl, 1,4-dioxanyl, oxeparyl (for example Z-X is selected tetrahydrofuran—2-yl
or tetrahydropyran-2-yl),

and M is CO.

A particular embodiment of the present invention is a quinazoline derivative of ttae
formula I wherein: »
R! is selected from hydrogen and (1-3C)alkoxy, (for example R! is hydrogen or methox =y,
particularly hydrogen);
X! is a direct bond or CHz;
x2is selected from O, S and OCHy;
Q? is heteroaryl or phenyl, ..

atid wherein Q? optionally bear—s one or more substituents (for example 1,2 or 3)s,
which may be the same or different, se=lected from halogeno, cyano, nitro, hydroxy, ami—no,
carboxy, carbamoyl, sulfamoyl, formy~1, mercapto, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)al¥kynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6CC)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulfinyw’l,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1 -6C)alkyl]amino, (1 -6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1 -6&C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylanmino, N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N-(1-6C)alkyl-(3-e6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-
6C)alkyl-(3-6C)alkynoylamino, N-(1- 6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl,
(1-6C)alkanesulfonylamino, N-(1-6C)m alkyl-(1-6C)alkanesulfonylamino, and a group of the
formula:

| -X*-R°

wherein X* is a direct bond or is selected from 0, CO and N(RG), wherein R® is
hydrogen or (1-6C)alkyl, and R’ is haJlogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, carbox y-(1-
6C)alkyl, (1-6C)alkoxy-(1 -6C)alkyl, ccyano-(1-6C)alkyl, amino-(1-6C)alkyl, N-
(1-6C)alkylamino-(1-6C)alkyl, N N-dli-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, E—(l-6C)alkyl-(2-6C)a]kanoy1amino—(1-6C)a1ky1,
(1-6C)alkoxycarbonylamino-(1 -6C)al:kyl, carbamoyl-(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl-(1-6C)alkyl., N_,I_\I_-di-[(l-6C)a1ky1]carbamoyl-(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N~(1 -6C)alkylssulfamoyl(1-6C)alkyl, N.N
di-(1-6C)alkylsulfamoyl(1-6C)alkyl, «(2-6C)alkanoyl-(1-6C)alkyl, (2-6C)alkanoyloxy-(1-
6C)alkyl or (1-6C)alkoxycarbonyi-(1 ~6C)alkyl,
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and wherein any CHz or CHz group within Q? optionally bears on each said @CH; or
CH, one or more (for example 1,2, or 3) halogeno or (1-6C)alky] substituents or a substituent
selected from hydroxy, cyano, amin_o, (1-4C)alkoxy, (1-4C)alkylamino and di-[(1-
4C)alkylamino];

M is CO;
and wherein R%, Y, Q', X°, a and Z- have any of the values defined hereinbefore;
or a pharmaceutically acceptable sa_lt thereof.

In this embodiment a particwlar value for Q% is a 5 or 6 membered heteroaryslring
containing 1 nitrogen heteroatom amd optionally 1 additional heteroatom selected Srom O, S
and N, and wherein Q” optionally tears one or more substituents as defined above.

In this embodiment a partic-ular value for X?isOCHz. . ..

In this embodiment a paftic:ular value for a is 0 or 1, more particularly 0.

In this embodiment Z is preferably not hydrogen.

Another embodiment of the present invention is a quinazoline derivative off the
Formula I wherein:

R! is selected from hydrogeen and (1-3C)alkoxy, (for example R’ is hydrog:en or
methoxy, particularly hydrogen);

Y is selected from halogen-o (particularly chioro), (1-4C)alkyl, (1-4C)alko><y and Q2-
4C)alkynyl;

aisOorl;

R’is halogeno;

X?is selected from O, S armd OCHy;

Q? is selected from phenyl and a 5 or 6 membered heteroaryl ring containi_ng 1
nitrogen heteroatom and optionall y 1 additional heteroatom selected from O, S and N,

and wherein Q° optionally bears one or more substituents (for example 1, =2 or 3),
which may be the same or differemt selected from halogeno, hydroxy, cyano, carbmoxy, nitro,
amino, (1-4C)alkyl, (1-4C)alkoxy~, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkylthio_, (1-
4C)alkylsulfinyl, (1-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(1-4C)alkylamino, N, NI-di-[(1-
4C)alkyljamino, (1-4C)alkoxycar-bonyl, carbamoyl, N-(1-4C)alkylcarbamoyl, N, N-di-[(1-
4C)alkyl]carbamoyl, (2-4C)alkan-oyloxy, (2-4C)alkanoylamino, N-(1-4C)alkyl-(2=-
4C)alkanoylamino, halogeno-(1-C)alkyl, hydroxy-(1-4C)alkyl, (1-4C)alkoxy-(1 -4C)alkyl,
cyano-(1-4C)alkyl, carboxy-(1-4C)alkyl, amino-(1-4C)alkyl, N-(1-4C)alkylamineo~(1-
4C)alkyl and N, N-di-{(1-4C)alkyy1]amino-(1 -4C)alkyl;
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X! is a direct bond «r CHy;

Q' is selected from pyrrolidinyl and piperidinyl,

and wherein Q' opt-ionally bears 1 or 2 substituents, which may be the same or
different, selected from hyadroxy, (1-4C)alkyl and (1-4C)alkoxy,

and wherein Q' optionally bears an oxo substituent,

and wherein Q' is Linked to the group X! by a ring carbon;

M is CO;

. %3 is selected fromm ~CHy-, ~CH;CHz-, (CR*R)-, <(CR*R’CHa)-, -(CH,CR®*R%)— and
(3-6C)cycloalkylene (for example cyclopropylene such as cyclopropylidene),

wherein each of RZ and R?, which may be the same or different, is selected from
hydrogen, (1-4C)alkyl, hy-droxy-(1 -4C)alkyl, and (1-3C)alkoxy-(1-4C)alkyl, provided tiat R
and R? are not both hydroggen;

Z is selected from hydroxy, amino, (1-6C)alkylamino, hydroxy-(2-6C)alkylamirao, (1-
4C)alkoxy-(2-6C)alkylanmino, di-[(1-6C)alkyljamino, N-Thydroxy-(2-6C)alkyl]-N-
(1-6C)alkylamino, N-[(1-<4C)alkoxy-(2-6C)alkyl] -N-(1-6C)alkylamino, di-[hydroxy-
(2-6C)alkyl}-amino, di-[(3 -4C)alkoxy-(2-6C)alkyljamino, N-{(1-4C)alkoxy-(2-6C)alky™]-N-
[hydroxy-(2-6C)alkyl}-amino, (1-6C)alkoxy, hydroxy-(2-6C)alkoxy and (1-4C)alkoxy-&2-
6C)alkoxy;

or a pharmaceuticzlly acceptable salt thereof.

In this embodiment a particular value for X' is CH; and Q' is selected from pyrrolidin-

.2-yl, pyrrolidin-3-yl, pipesridin-3-yl and piperidin-4-yl. Still more particularly in this

embodiment X' is CHy; Q' is selected from pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3—yl and
piperidin-4-yl; and Z-X s selected from hydroxymethyl, aminomethyl, (1-
4C)alkylaminomethyl ancl di-[(1-4C)alkyl]aminomethyl (more particularly Z-X2 is
hydroxymethy! or di-methhylaminomethyl, still more particularly Z-X3 is hydroxymethy~1).

In this embodimemt a particular value for Q? is pyridyl, pyrazinyl, 1,3-thiazolyl -or
isoxazolyl, more particulzarly Q” is selected from 2-pyridyl and 2-pyrazinyl,

and wherein Q° owptionally bears one or more substituents as defined above for —this
embodiment.

Another embodinsent of the present invention is a quinazoline derivative of the
Formula I wherein:

R! is selected frorn hydrogen and (1-3C)alkoxy, (for example R’ is hydrogen or=
methoxy, particularly hyclrogen);
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Y is selected from hydrogen., halogeno and (1-4C)alkoxy;

aisOorl;

R’ is halogeno;

X?is OCHy;

Q? is pheny! which optional Ry bears 1 or 2 halogeno (particularly fluoro) su bstituents;

X! is a direct bond or CHa;

Q! is selected from pyrrolid&nyl and piperidinyl,

and wherein Q' optionally b ears 1 or 2 substituents, which may be the same= or
different, selected from hydroxy, (1 -4C)alkyl and (1-4C)alkoxy,

and wherein Q' optionally beears an oxo substituent,

and wherein Q' is linked to #the group X' by a ring carbon;

Mis CO; ,

X3 is selected from ~CHy-, —CH3CH-, (CR®R®)-, (CR*R°CHy)-, (CH;CRR'R’)- and
(3-6C)cycloalkylene (for example cyclopropylene such as cyclopropylidene),

wherein each of R® and R®, wvhich may be the same or different, is selected ~from
hydrogen, (1-4C)alkyl, hydroxy-(1- 4C)alkyl, and (1-3C)alkoxy-(1-4C)alkyl, provicied that R®
and R? are not both hydrogen;

Z is selected from hydroxy, amino, (1-6C)alkylamino, hydroxy-(2-6C)alky®amino, (1-
4C)alkoxy-(2-6C)alkylamino, di-[(® -6C)alkylJamino, N-[hydroxy-(2-6C)alkyl]-N-
(1-6C)alkylamino, N-[(1-4C)alkoxy/-(2-6C)alkyl]-N-(1-6C)alkylamino, di-[hydrox-y-
(2-6C)alkyl]-amino, di-[(1-4C)alko=xy-(2-6C)alkyl]amino, N-[(1-4C)alkoxy-(2-6Cwalkyl]-N-
[hydroxy-(2-6C)alkyl]-amino, (1-6C )alkoxy, hydroxy-(2-6C)alkoxy and (1-4C)alkeoxy-(2-
6C)alkoxy;

or a pharmaceutically accep#able salt thereof.

In this embodiment a particvalar value for X' is CH; and Q! is selected from  pyrrolidin-
2-yl, pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl. Still more particularly in th_is
embodiment X! is CHy; Q! is selecteed from pyrrolidin-2-yl, pyrrolidin-3-yl, piperidRin-3-yl and
piperidin-4-yl; and Z-X? is selected from hydroxymethyl, aminomethyl, (1-
4C)alkylaminomethy! and di-[(1-4C)alkyljJaminomethyl (more particularly Z-X3is
hydroxymethy! or di-methylaminonmethyl, still more particularly Z-X? is hydroxym._ethyl).

In this embodiment a particualar value for Q? is phenyl substituted by 1 or 2

substituents, which may be the same or different, selected from fluoro and chloro, £or example
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02 is 3-fluor-ophenyl; ais 0; and Y is selected from hydrogen, cshloro and methoxy
(particularly~ Y is methoxy).

Anofkher embodiment of the present invention is 3 quinzazoline derivative of the
Formula I w=herein:

R! iss selected from hydrogen and (1-3C)alkoxy, (for ex<ample R is hydrogen or
methoxy, paarticularly hydrogen);

Yis selected halogeno (particularly chloro);

ais-Qorl;

R? izs balogeno;

X? j=s OCHy;

Q? i-s selected from 2-pyridyl and 2-pyrazinyl which ogptionally bears 1 or 2
substituentss, which may be the same or different, selected frorm (1-3C)alkyl, (1-3-Calkoxy
and halogemno (particularly fluoro);

X! iis a direct bond or CH;

Q! s selected from pyrrolidinyl and piperidinyl,

and wherein Q' optionally bears 1 or 2 substituents, w—hich may be the same or
different, seelected from hydroxy, (1-4C)alkyl and (1-4C)alko=xy,

and_ wherein Q' optionally bears an oxo substituent,

and. wherein Q' is linked to the group X' by a ring car~bon;

M iis CO; :

X 235 selected from —CHz-, —CH,CHy-, {CR*R?)-, (CR*R’CHy)-, -(CH,CR®R®)- and
(3-6C)cycl. oalkylene (for example cyclopropylene such as cycclopropylidene),

wheerein each of R® and R®, which may be the same or~ different, is selected from
hydrogen, +(1-4C)alkyl, hydroxy-(1 -4C)alkyl, and (1-3C)alko=xy-(1-4C)alkyl, provided that R®
and R? are not both hydrogen; and

7 iss selected from hydroxy, amino, (1-6C)alkylaminos, hydroxy-(2-6C)alkylamino, (1-
4C)alkoxy—(2-6C)alkylamino, di-{(1 -6C)alkyljamino, N-[hyd@roxy-(2-6C)alkyl]-N-
(1-6C)alky~lamino, N-[(1-4C)alkoxy-(2-6C)alkyl]-N-(1 -6C)alkylamino, di-[hydroxy-
(2-6C)alkyv1}-amino, di-[(1-4C)alkoxy-(2-6C)alkyl]amino, N—[(1-4C)alkoxy-(2-6C)alkyl]-N-
[hydroxy-(2-6C)alkyl]-amino, (1-6C)alkoxy, hydroxy-(2-6CDalkoxy and (1-4C)alkoxy-(2-
6C)alkoxy -3

or za pharmaceutically acceptable salt thereof.
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In this embodiment a particular value £or X! is CH, and Q' is selected from pyrrolidin-
2-yl, pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl. Still more particularly in this
embodiment X' is CHa; Q' is selected from pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl and
piperidin-4-yl; and 7-%3 is selected from hydroxymethyl, aminomethyl, (1-
4C)alkylaminomethy] and di-[(14C)alkyljamuinomethyl (more particularly Z-Xis
hydroxymethyl or di-methylaminomethyl, still more particularly Z-X? is hydroxymethyl).

In this embodiment a particular value for Q? is 2-pyridyl or 2-pyrazinyl; a is 0;and Y
is chloro.

Another embodiment of the compounds of Formula I is 2 quinazoline derivative of the

1 @ FormulaIA:
(R, -
x2-@?
HN Y
~N
P
R N
1A
wherein:

as

220

25

R! is selected from hydrogen, hydroxy, (1-6C)alkoxy, (3-7C)cycloalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)alkoxy,

and wherein adjacent carbon atoms im any (2-6C)alkylene chain within a R'
substituent are optionally separated by the irasertion into the chain of a group selected from O,
S, SO, SO,, N(R?), CO, CONR?), N(R*)CO, SO,N(R?) and N(R®)SO;, wherein R is
hydrogen or (1-6C)alkyl,

and wherein any CH; or CH3 group within a R! substituent optionally bears on each
said CH; or CHs group one or more halogemo or (1-6C)alky] substituents, or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, thioxo,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkylJamino, (1-6C)alkoxycarbor yl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulfamoyl,



10

15

20

25

30

WO 2005/026151 WPCT/GB2004/003931
-55-

N.N-di-[(1-6C)alkyl]swalfamoyl, (1 -6C)alkanesulfonylamino and
N-(1-6C)alkyl-(1 -6C)alkanesulfonylamino;

Y is selected from hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkorxy, (2-4C)alkenyl and
(2-4C)alkynyl;

ais0,1,20r3 or4;

each R?, whiclh may be the same or different, is selected from healogeno, (1-4C)alkyl,
(1-4C)alkoxy, (2-4C)alkeny! and (2-4C)alkynyl; |

X2 is a direct Ioond or is selected from O, S, OCR 'y, SCR '), SO, 805, NRH, CO
and NR*YC(R*), wherein each R* is, which may be the same or differerat, is selected from
hydrogen or (1-6C)alk<yl, and Q’ is aryl or heteroaryl,

and wherein (Q optionally bears one or more substituents (for exxample 1, 2 or 3),
which may be the sanme or different, selected from halogeno, cyano, nit=ro, hydroxy, amino,
carboxy, carbamoyl, ssulfamoyl, formyl, mercapto, (1-6C)alkyl, (2-8C)aalkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)=alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (R -6C)alkylsulfinyl,
(1-6C)alkylsuifonyl, & 1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)=alkoxycarbonyl,
N-(1-6C)alkylcarbarmayl, N.N-di-{(1 -6C)alkyl]carbamoyl, (2-6C)alkan. oyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanc>ylamino, (3-
6C)alkenoylamino, NI-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoe ylamino, N-(1-
6C)alkyl-(3-6C)alkyroylamino, N-(1-6C)alkylsulfamoyl, N.N-di-[(1-6 C)alkyl]sulfamoyl,
(1-6C)alkanesulfonyl_ amino, N-(1-6C)alkyl-(1-6C)alkanesulfonylaminc, and a group of the
formula:

-X*-R*

wherein X* is- a direct bond or is selected from O, CO and NRS), wherein R%is
hydrogen or (1-6C)alkyl, and R? is halogeno-(1-6C)alkyl, hydroxy-(1-e6C)alkyl, carboxy-(1-
6C)alkyl, (1-6C)alko=xy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C) -alkyl, N-
(1-6C)alkylamino~(1—6C)alkyl, N,N-di-[(1 -6C)alkyljamino-(1-6C)alky~1,
(2-6C)alkanoylaminc>-(1-6C)alkyl, N-(1 -6C)alkyl-(2-6C)alkanoylamirao-(1-6Calkyl,
(1-6C)alkoxycarbonylamino-(1-6C)alkyl, carbamoyl-(1-6C)alkyl,
N(1-6C)alkylcarbanoyl-(1-6C)alkyl, N.N-di-[(1 -6C)alkyl]carbamoyl—(1-6C)alkyl,
sulfamoyl(1-6C)alky-1, N-(1-6C)alkylsulfamoyl(1-6C)alkyl, N.N
di-(1-6C)alkylsulfammoyi(1-6Calkyl, (2-6C)alkanoyl-(1-6C)alkyl, (2-6-C)alkanoyloxy-(1-
6C)alkyl or (1-6C)allkoxycarbonyl-(1-6C)alkyl,
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and wherein ansy CHj or CH; group within —X”-Q” optionally bears on each said CHz
or CH; one or more (fo-x example 1, 2, or 3) halogeno or (1-6C)alkyR substituents or 2
substituent selected froom hydroxy, cyano, amino, (1 -4C)alkoxy, (1-3¥C)alkylamino and di-[(2-
4C)alkylamino];

M is selected from CO and SO,;

X®  isagrovap of the formula:

«CR*R?)p-(Q)m(CR 'R )g-

whereinmis0 orl,pis0,1,2,30r4 andqis0,1,2,3 or &,

each of R%, R®, R and R!!, which may be the same or differ-ent, is selected from
hydrogen and (1-6C)al kyl, and

Q’ is selected fSrom (3-7C)cycloalkylene and (3-7C)cycloalk—enylene;.

Z is selected freom hydrogen, hydroxy, amino, (1-6C)alkylarmino,
di-[(1-6C)alkyllamino., (1-6C)alkoxy, (1-6C)alkylsulfonyl, (1-6C)allkanesulfonylamino,
N-~(1-6C)alkyl-(1-6C)amIkanesulfonylamino, and a group of the formuula;

QX
wherein X® is adirect bond or is selected from O, N(R'?), SO, and SO;NR '),
wherein R*? is hydrogen or (1-6C)alkyl, and Q* is (3-7C)cycloalkyl ,
(3-7C)cycloalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalke=nyl-(1-4Calkyl,
heterocyclyl or heterocyelyl-(1-4C)alkyl,

provided that wshen X is a direct bond, Q* is heterocyclyl,

and provided that when m, p and q are all 0, then Z is hetercacyclyl,

and wherein adljacent carbon atoms in any (2-6C)alkylene chhain within a Z substituent
are optionally separate_d by the insertion into the chain of a group selected from O, S, SO,
SO,, N(R™), CO, -C=(C- and -C=C- wherein R"? is hydrogen or (1-&C)alkyl,

and wherein anmy CH» or CH; group within any Z, X'orX® group, other than a CH,
group within a heteroc yclyl ring, optionally bears on each said CHa or CH; group one or more
halogeno or (1-6C)alk=y! substituents or a substituent selected from Thydroxy, cyano, amino,
carboxy, carbamoyl, stalfamoyl, (2-6C)alkenyl, (2-6C)alkyny1, (1-6=C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1 ~6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1- 6C)alkyl]amino,
N-(1-6C)alkylcarbamowyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)al kanoyl,
(2-6C)alkanoyloxy, (2~6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)allzanoylamino,
N-(1-6C)alkylsulfamo=y!, N,N-di-[(1-6C)alkyl]}sulfamoyl, (1-6C)alk=anesulfonylamino and
N-(1-6C)alkyl-(1-6C)anlkanesulfonylamino, '
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and wherein any heterocyclyl. group represented by Q’ or within a Z substituent
optionally bears one or more (for exarmnple 1, 2 or 3) substitutents which may be the same sor
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl,
mercapto, (1-6C)alkyl, (2-6C)alkenyl~ (2-6C)alkynyl, (1-6C)aikoxy, (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfomyl, (1 -6C)alkylamino, di-[(1-6C)alkyl]amino,
(2-6C)alkanoyl, (2-6C)alkanoyloxy a-nd from a group of the formula:
_ X6_ Rl4

wherein X is a direct bond om is selected from O, CO, SO, and N(R'), wherein PR " is
hydrogen or (1-4C)alkyl, and R™ is nalogeno-(1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl, cyano-(1 —A4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C)alkylamino-(1-4C)alkyl ancl N.N-di-[(1 -4C)alkyl]amino-(1-4C)alkyl,

and wherein any heterocycly-1 group represented by Q! or within a Z substituent
optionally bears 1 or 2 oxo or thiox® substituents;

or a pharmaceutically accept=able salt thereof.

In this embodiment a particvalar value for R! is hydrogen, hydroxy or (1-6C)alko—xy,
more particularly hydrogen or (1-3C)alkoxy (such as methoxy).

In this embodiment a particualar value for Y is hydrogen, halogeno, (1-4C)alkyl, (1-
4C)alkoxy or (2-4C)alkynyl. More particularly, Y is selected from hydrogen, chioro, fl-uoro,
methyl, methoxy and ethynyl.

Tn this embodiment a partic—ular value for a is 0 or 1, more particularly 0.

In this embodiment a partic—ular value for X*is O, S or OC(R*), wherein each R™* is,
independently, hydrogen or (1-4C)-alkyl. More particularly, X2 is selected from O, S ard
OCHa.

In this embodiment a particsular value for Q* is (optionally substituted) phenyl ora 5-
or 6-membered monocyclic hetero aryl ring, which ring contains 1 nitrogen heteroatoma and
optionally 1 or 2 (particularly 1) aciditional heteroatom independently selected from oxxygen,
nitrogen and sulfur. More particullarly Q% is selected from phenyl, pyridyl, pyrazinyl, ~1,3-
thiazolyl and 1H-imidazolyl (for e=xample 2-pyridyl, 6-methyl-pyrid-3yl, 3-fluorophenayl, 2-
pyrazinyl, 1,3-thiazol-2-yl and 1-rmethyl-1 H-imidazol-2-y1).

In this embodiment a parti_cular value for X3 is a group of the formula -(CR Rg)p,
whereinpis 0, 1 or 2 and each of R® and R’, which may be the same or different, is seelected
from hydrogen and (1-4C)alkyl. WFor example, 2 particular value for X3 is -CHp-.
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In this embodiment a particular valwue for Z is hydrogen, hydroxy, amino,
(1-6C)alkylamino or di-[(1 -6C)alkyl]amine. More particularly Z is selected from Inydrogen,
hydroxy and dimethylamino.

Another embodiment of the compounds of Formula 1is a quinazoline deriv-ative of the
Formula IB:

B

wherein:
R! is selected from hydrogen, hy~droxy, (1-6C)alkoxy, (3-7C)cycloalkyl-oOxy and

(3-7C)cycloalkyl-(1-6C)alkoxy,

and wherein adjacent carbon atozms in any (2-6C)alkylene chain within a R!
substituent are optionally separated by tThe insertion into the chain of a group sel- ected from O,
S, SO, SO, N(R?), CO, CON(R?), NRZ)CO, SO,N(R®) and NR*)SO;, wherein R®is
hydrogen or (1-6C)alkyl,

and wherein any CH; or CH; greoup within a R.1 substituent optionally be=ars on each
said CH, or CHj; group one or more hal ogeno or (1-6C)alkyl substituents, or a s—ubstituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, thioexo,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1 -6C)alkylsulfonyl, (1-6CDalkylamino,
di-[(1-6C)alkyl]amino, (1 -6C)alkoxycaarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alk=zzanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, IN-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1 -6C))alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylarmino;

Y is selected from hydrogen, h_alogeno, (1-4C)alkyl, (1-4C)alkoxy, (2-=4C)alkenyl and
(2-4C)alkynyl; '

ais0,1,20r3 or4;



10

15

20

25

30

WO 2005/026151 PCT/GB2004/003931
-59-

each R?, which may be the same or different, is selected £5om balogeno, (1-4C)alkyl,
(1-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkyny];

X? is a direct bond or is selected from O, S, OCR*)z, SCER*,, SO, 80,, N(R*), CO
and N(RYC(R?), wherein each R* is, which may be the same or cifferent, is selected from
hydrogen or (1-6C)alkyl, and Q? is aryl or heteroaryl,

and wherein Q’ optionally bears one or more substituents (for example 1, 2 or 3),
which may be the same or different, selected from halogeno, cyzano, nitro, hydroxy, amino,
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (1-6C)alkyl, #(2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alky Ithio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N«(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C Yalkynoylamino, N-(1-
6C)alkyl~«3-6C)alkynoylamino, N~(1-6C)alkylsulfamoyl, N,N-cdi-[(1-6C)alkyl])sulfamoyl,
(1-6C)alkanesulfonylamino, N-(1-6C)alkyl-(1-6C)alkanesulfon ylamino, and a group of the
formula:

-X-R°

wherein X” is a direct bond or is selected from O, CO amnd N(R6), wherein R® is
hydrogen or (1-6C)alkyl, and R’ is halogeno-(1-6C)alkyl, hydreoxy-(1-6C)alkyl, carboxy-(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, aminow-(1-6C)alkyl, N-
(1-6C)alkylamino-(1-6C)alkyl, N.N-di-[(1-6C)alkyl]amino-(1- 6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, N-(1-6C)alkyl-(2-6C)alkarmoylamino-(1-6C)alkyl,
(1-6C)alkoxycarbonylamino-(1-6C)alkyl, carbamoyl-(1-6C)allecyl,
N-(1-6C)alkylcarbamoyl-(1-6C)alkyl, N.N-di-{(1-6C)alkyl]car-bamoyl-(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N-(1-6C)alkylsulfamoy}(1-6C)alkyl, N,”N
di~(1-6C)alkylsulfamoyl(1-6C)alkyl, (2-6C)alkanoyl-(1-6C)all<yl, (2-6C)alkanoyloxy-(1- '
6C)alkyl or (1-6C)alkoxycarbonyl-(1-6C)alkyl,

and wherein any CH, or CH; group within —X*-Q? optilionally bears on each said CH,
or CH5 one or more (for example 1, 2, or 3) halogeno or (1-6CT)alkyl substituents or a
substituent selected from hydroxy, cyano, amino, (1-4C)alkoxy, (1-4C)alkylamino and di-[(1-
4C)alkylamino];

M is selected from CO and SO;;

x? is a group of the formula:
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-CRR Q) CR R D

wherein misOorl,pis0,1,2,3 or4andqis0,1,2,3 or 4,

each of R®, R®, R'* and R"', which may be the same or «different, is selected from
hydrogen and ( 1-6C)alkyl, and

Q’ is se=lected from (3-7C)cycloalkylene and (3-7C)cycloalkenylene;

7 is sel_ected from hydrogen, hydroxy, amino, (1-6C)alkylamino,
di-[(1-6C)alkyX]amino, (1-6C)alkoxy, (1 -6C)alkylsulfonyl, (1 —6C)alkanesulfonylamino,
N-(1-6C)alkyl—(1-6C)alkanesulfonylamino, and a group of the formula:

Q“—XS-
wheresin X’ is a direct bond or is selected from O, NCR'?), SO, and SO;N®R™),
wherein R!? iss hydrogen or (1-6C)alkyl, and Q" is (3-7C)cycL calkyl,
(3-7C)cycloal kyl-(1-4C)alky]), (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-4C)alkyl,
heterocyclyl or heterocyclyl-(1-4C)alkyl,

providiied that when X5 is a direct bond, Q* is heterocywelyl,

and pr-ovided that when m, p and q are all 0, then Z iss heterocyclyl,

and w~herein adjacent carbon atoms in any (2-6C)alksylene chain within a Z substituent
are optionallwy separated by the insertion into the chain of a geroup selécted from O, S, SO,
SO, N®™), €0, -C=C- and -C=C- wherein R"* is hydroger or (1-6C)alkyl,

and verherein any CH, or CHj group within any Z, X' or X* group, other than a CH,
group within_ a heterocyclyl ring, optionally bears on each said CH; or CHj group one or more
halogeno or «(1-6C)alkyl substituents or a substituent selecte=d from hydroxy, cyano, amino,
carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6QC)alkyithio,
(1-6C)alkylssulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino-, di-[(1-6C)alkyl]amino,
N-(1-6C)alk—ylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, 2-6C)alkanoyl,

(2-6C)alkan: oyloxy, (2-6C)alkanoylamino, N~(1 -6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)alkzylsulfamoyl, N.N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino and
N-(1-6C)allkyl-(1-6C)atkanesulfonylamino,

ancd wherein any heterocycly! group represented b~y Q! or within a Z substituent
optionally tears one or more (for example 1, 2 or 3) substigutents which may be the same or
different, se=lected from halogeno, triflucromethyl, cyano, nitro, hydroxy, amino, formyl,
mercapto, { 1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6«C)alkoxy, (1-6C)alkylthio,
(1-6C)alkyMsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamin-o, di-[(1-6C)alkyl]amino,
(2-6C)alkamnoyl, (2-6C)alkanoyloxy and from a group of thae formula:
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~X5-RM

wherein X8 is a direct bond or is selected from O, CO, SOz and N(R'%), wherein R'* is
hydrogen or (1-4C)alkyl, and R is halogeno-(1-4C)alky=1, hydroxy-(1 -4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1—4C)alkyl,
N-(1-4C)alkylamino-(1-4C)alkyl and N_Jj-di-[(l-ttC)alkyl]amiho-(IAC)alkyl,

and wherein any heterocyclyl group represented Oy Q! or within a Z substituent
optionally bears 1 or 2 oxo or thioxo substituents;

or a pharmaceutically acceptable salt thereof. .

In this embodiment a particular value for R! is hygrdrogen, hydroxy or (1-6C)alkoxy,
more particularly hydrogen.

In this embodiment a particular value for Y is hy=drogen, halogeno, (1-4C)alkyl, (1-
4C)alkoxy or (2-4C)alkynyl. More particularly, ¥ is sel_ected from halogena, such as chloro.

In this embodiment a particular value for a is 0.

In this embodiment a particular value for X? is ©, S or OC(R?); wherein each RYis,
independently, hydrogen or (1-4C)alkyl. More particulearly, X? is selected from OC(R*):
wherein each R* is, independently, hydrogen or (1-2C)a-1kyl, for example X2 is OCH,.

In this embodiment a particular value for Q* is a-n optionally substituted 5- or
6-membered monocyclic heteroaryl ring, which ring comtains 1 nitrogen heteroatom and
optionally 1 or 2 (particularly 1) additional heteroatom Sndependently selected from oxygen,
nitrogen and sulfur. More particularly Q? is selected from pyridyl, pyrazinyl, 1,3 -thiazoly!
and 1H-imidazolyl (for example 2-pyridyl, 6-methyl-py=rid-3yl, 3-fluorophenyl, 2-pyrazinyl,
1,3-thiazol-2-yl and 1-methyl-1H-imidazol-2-yl, particzalarly 2-pyridyl).

In this embodiment, a particular value for M is CZO.

In this embodiment a particular value for X3 is & group of the formula -(CR8R9)p,
whereinp is 0, 1 or 2 and each of R3 and R®, which maay be the same or different, is selected
from hydrogen and (1-4C)alkyl. For example, a particialar value for X3 is -CHy-.

In this embodiment a particular value for Z is hwydrogen, hydroxy, amino,
(1-6C)alkylamino or di-[(1-6C)alkyl]amino. More partzicularly Z is selected from hydroxy
and dimethylamino.

Another embodiment of the compounds of Forrmula I is a quinazoline derivative of the
Formula IC:
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Ic

wherein:

R'is selected fromm hydrogen, hydroxy, (1-6C)alkoxy, (377C)cyuploalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)=alkoxy,

and wherein adjaccent carbon atoms in any (2-6C)alkylene chain_ within a R
substituent are optionally~ separated by the insertion into the chain of a g=roup selected from O,
S, SO, SOz, N(R?), CO, CCON(R?), NR)CO, SO,N(R’) and N®R*SO,, whereinR’is
hydrogen or (1-6C)alkyl.

and wherein any &CH; or CH3 group within a R' substituent opticonally bears on each
said CH, or CH; group ome or more halogeno or (1-6C)alkyl substituensits, or a substituent
selected from hydroxy, ¢ -yano, amino, carboxy, carbamoyl, sulfamoyl, ©xo, thioxo,
(1-6C)alkoxy, (1-6C)alksylthio, (1-6C)alkylsulfinyl, (1-6C)alkylsulfony=1, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1 -6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoy],
N,N-di-{(1-6C)alkyl]cartoamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (=-6C)alkanoylamino,
N-(1-6C)alkyi-(2-6C)alk-anoylamino, N-(1 ~6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl}sulfamoyl, (1-6C)alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alk-anesulfonylamino;

Y is selected frorm hydrogen, halogeno, (1-4C)alkyl, ( 1-4C)alko=xy, (2-4C)alkenyl and
(2-4C)alkynyl;

ais0,1,20r3 or- 4;

each R?, which nmay be the same or different, is selected from h=alogeno, (1-4C)alkyl,
(1-4C)alkoxy, (2-4C)alkesny] and (2-4C)alkynyl;

% is a direct boned or is selected from O, S, OCR*)2, SCR*), SO, 802, NRY, CO
and N(RYC(R*), whereira each R* is, which may be the same or differert, is selected from
hydrogen or (1-6C)alkyl, and Q? is aryl or heteroaryl,
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and wherein Q7 optionally “bears one or more substituents (for example 1, 2 or 3)=
which may be the same or differerat, selected from halogeno, cyano, nitro, hydroxy, amimo,
carboxy, carbamoyl, sulfamoyl, foermyl, mercapto, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)all<ynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, «2-6C)alkynyloxy, (1-6C)alkylthio, (1 -6C)alkylsulfinyr],
(1-6C)alkylsulfonyl, (1-6C)alkyla-mino, di-[(1-6C)alkyl)amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N.N-di—{[(1 -6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkano ylamino, H—(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N-(1 -6C)alky1-(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-
6C)alkyl-(3-6C)alkynoylamino, IN-(1 -6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamo=yl,
(1-6C)alkanesulfonylamino, N-(L -6C)alkyl-(1 -6C)alkanesulfonylamino, and a group of" the
formula: .

-X*-R°

wherein X* is a direct borad or is selected from O, CO and N(R®), wherein RSis
hydrogen or (1-6C)alkyl, and R> is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, carbox=y-(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)at kyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, N-
(1-6C)alkylamino-(1-6C)alkyl, NI, N-di-[(1-6C)alkyl}amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alksy), _N_-(l-6C)a1ky]-(2-6C)a1kanoylamino-(l-6C)a.lkyl,
(1-6C)alkoxycarbonylamino-(1 -&6C)alkyl, carbamoyl-(1-6C)alkyl,
N-(1-6C)alkylcarbamoyi-(1-6C)alkyl, N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N-(1-6C)=alkylsulfamoyl(1-6C)alkyl, N.N
di-(1-6C)alkylsuifamoyl(1-6C)alkyl, (2-6C)alkanoyl«(1-6C)alkyl, (2?6C)a1kanoyloxy-( 1-
6C)alkyl or (1-6C)alkoxycarbon yl-(1-6C)alkyl,

and wherein any CH; or CH; group within -X2-Q* optionally bears on each sakd CH;
or CH; one or more (for exampl e 1, 2, or 3) halogeno or (1-6C)alkyl substituents or a
substituent selected from hydroxy, cyano, amino, (1-4C)alkoxy, (1-4C)alkylamino and di-[(1-
4Cyalkylamipol; |

M is selected from €CO and SOy;

x3 is a group of the formula:

-(CRR”)~(Q)m-(CRR )

whereinmisOorl,pis 0,1,2,30r4andqis0,1,2,30r4,

each of R%, R®, R'® and R, which may be the same or different, is selected from
hydrogen and (1-6C)alkyl, and

Q@ is selected from (3-7<C)cycloalkylene and (3-7C)cycloalkenylene;
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2. is selected from hydrogen, hydroxy, amino, (1 -6C)alkylamino,
di-[(1-6&C)alkyl]amino, (1-6C)alkoxy, (1 -6C)alkylsulfornyl, (1-6C)alkanesulfonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, and a group of the formula:

QX'
wherein X’ is a direct bond or is selected fromm 0, NR'?), SO, and SO,NR"),

whereirn R'2 is hydrogen or (1-6C)alkyl, and Q" is (3-7&C)cycloalkyl,
(3-7C)c=ycloalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, (3 -'7C)cycloa]kenyl—(l-4C)alkyl,
heteroc-yclyl or heterocyelyl<(1 4C)alkyl,

provided that when X3 is a direct bond, Q4 is hesterocyclyl,

and provided that when m, p and qare all 0, theen Z is heterocyclyl,

and wherein adjacent carbon atoms in any (2-6 .C)alkylene chain withina Z substituermt
are opt-ionally separated by the insertion into the chain_ of a group selected from O, S, SO,
SO,, NCR'), CO, -C=C- and -C=C- wherein R" is hyadrogen or (1-6C)alkyl,

and wherein any CH; or CH; group within any— Z, X' or X® group, other than a CH;
group ~within a heterocyclyl ring, optionally bears on e=ach said CH; or CHj; group one or mo-xe
haloge-mo or (1-6C)alky! substituents or a substituent sselected from hydroxy, cyano, amino,
carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6CDalkynyl, (1-6C)alkoxy, (1-6C)alkylthi o,
(1-6Cyealkylsulfinyl, (1-6C)alkylsulfonyl, (1 -6C)alkylzamino, di-[(1-6C)alkyljamino,
N-(1-&C)alkylcarbamoyl, N,N-di-[(1 -6C)alkyl]carbanmoyl, (2-6C)alkanoyl,
(2-6Cwalkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)aIkyl-(2-6C)alkanoylamino,
N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl] sulfam_oyl, (1 -6C)alkanesu]fonylaminb and
N-( 1-6_C)a.1ky1-(l-6C)alkanesulfonylamino,

and wherein any heterocycly! group represermted by Q' or within a Z substituent
optiomally bears one or more (for example 1, 2 or 3) ssubstitutents which may be the same om
differeent, selected from halogeno, trifluoromethyl, cy~ano, nitro, hydroxy, amino, formyl,
mercazpto, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6Calkylsulfinyl, (1-6C)alkylsutfonyl, (1-6C)alkyMamino, di-[(1-6C)alkyl]lamino,
(2-6C Dalkanoyl, (2-6C)alkanoyloxy and from a group> of the formula:
~X5-RM

wherein X is a direct bond or is selected fromm O, CO, SO, and NR'?), wherein R'® is
hydrosgen or (1-4C)alkyl, and R!* is halogeno-(1-4C) -alkyl, hydroxy-(1 -4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl, cyano-(1 -4C)alkyl, aminc~(1-4C)alkyl,
N-(1- 4C)alkylamino-(1-4C)alkyl and N.N-di-{(1 -4CDalkyl]amino-(1-4C)alkyl,



WO 2005/02615% PCT/GB2004/003931
-65-

and where=in any heterocyclyl group represented by Q' or wwithin a Z substituent
optionally bears -1 or 2 oxo or thioxo substituents;

or a pharrnacentically acceptable salt thereof.

In this enmmbodiment a particular value for R! is hydrogen, lmydroxy or (1-6C)alkoxy,

5 more particularly> hydrogen.

In this en—bodiment a particular value for Y is halogeno, foor example chloro.

In this enmbodiment a particular value for a is 0.

In this ermbodiment a particular value for X2 is OC(R*), whherein each R is,
independently, hmydrogen or (1-4C)alkyl. More particularly, X%is OCH,.

10 In this erabodiment a particular value for Q is an optionaF 1y substituted 5- or
6-membered mosnocyclic heteroaryl ring, which ring contains 1 nEtrogen heteroatom and
optionally 1 or 22 (particularly 1) additional heteroatom independe=ntly selected from oxygen,
nitrogen and sul—fur. More particularly Q% is selected from pyridy~l, pyrazinyl, 1,3-thiazolyl
and 1H-imidazo 1yl (for example 2-pyridyl, 6-methyl-pyrid-3yl, 3—fluorophenyl, 2-pyrazinyl,

15 1,3-thiazol-2-yl and 1-methyl-1H-imidazol-2-yl, particularly 2-py-ridyl).

In this ermbodiment, a particular value for M is CO.

In this ernbodiment a particular value for X* is a group of”~ the formula «(CR*R%),,
wherein pis 0, I or 2 and each of R® and R®, which may be the s=ame or different, is selected
from hydrogen zand (1-4C)alkyl. For example, a particular value —for X3 is -CHp-.

20 In this emubodiment a particular value for Z is hydrogen, mydroxy, amino,
(1-6C)alkylamiro or di-[(1-6C)alkyl}amino. More particularly Z- is selected from hydroxy
and dimethylanmino.

Another embodiment of the compounds of Formula Iis a quinazoline derivative of the
Formula ID: '

GN
X&-Q?
HN Y
N
N
Ve P
x¥ R’ N
z/

25 ID
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whe:rem
14s selected from hydrogen, h=ydroxy, (1-6C)alkoxy, (3-7C)cycloalkyl-oxy and
(3-7C)cycloalky1-(l -6C)alkoxy,

and wherein adjacent carbon atms in any (2-6C)alkylene chain within a R}
substituent are optionally separated by the insertion into the chain of a group selected from O,
S, SO, SOz, N®®), CO, CON(R®), NR-*CO, SO,NR?) and N(R?)SO;, wherein R’is
hydrogen or (1-6C)alkyl,

and wherein any CH; or CH3 gr-oup within a R! substituent optionally bears on eacn
said CH, or CH; group one or more hal_ogeno or (1-6C)alkyl substituents, or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, thioxo,
(1-6C)alkoxy, (1-6C)a1ky1th10 (1-6C)a1kylsulﬁny1 (1- 6C)alkylsulfonyl, (1 -6C)alkylamino,
di-[(1-6C)alkyljamino, (1- 6C)a1koxycarbonyl, N-(1 -GC)alkylcarba.moyl
N.N-di-[(1-6C)alkyl]carbamoyl, (2- -6Calkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamm¢:>,
N-(1-6C)alkyl-(2-6C)alkanoylamino, NI-(1-6C)alkylsulfamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1 -6C)walkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylanino;

Y is selected from hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkoxy, (2-4C)alkenyl and
(2-4C)alkynyl;

ais0,1,2or3or4;

each R?, which may be the sanrme or different, is selected from halogeno, (1-4C)alk_yl,
(1-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl;

X is a direct bond or is selectecd from O, S, OCR*),, SCR*):, SO, SO, NRY), CeO
and NRY)C(R*), wherein each R* is, wehich may be the same or different, is selected from
hydrogen or (1-6C)alkyl, and Q” is ary~1 or heteroaryl,

and wherein Q optionally bearss one or more substituents (for example 1, 2 or 3),
which may be the same or different, se lected from halogeno, cyano, nitro, hydroxy, amino ,
carboxy, carbamoyl, sulfamoyl, formyM, mercapto, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alky=myl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1 -6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, (1-6C)alkylaminos, di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N.N-di-{(1-6-C)alkyl] carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamiino, N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N-(1 -6C)alkyl-(3-6wC)alkenoylamino, (3-6C)alkynoylamino, N-(1-
6C)alkyl-(3-6C)alkynoylamino, N-(1 -&C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl,
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(1-6C)alkanesulfonylamino, N-(1-6C)alkyl-(1 -6C)alkanesulfonylamino, and a group of the
formula:
-X-R

wherein X* is a direct bond or is selectted from O, CO and N(R?), wherein R® s
hydrogen or (1-6C)alkyl, and R’ is halogeno-¢1-6C)alkyl, hydroxy-(1-6C)alkyl, carb oxy~(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-( 1 -6C)alkyl, amino-(1 -6C)alkyl, N-
(1-6C)alkylamino-(1-6C)alkyl, Ij,lj_—di-[(l-6C)a]ky1]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, N-(1-6C) alkyl-(2-6C)alkanoylamino-(1 -6C)alky1,
(1-6C)a]koxycarbonylamino-(l-6C)a.1ky1, car’bamoyl-(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl-(1-6C)alkyl, l_\I_,Ii—di-[(l-6C)a1ky1]carbamoyl—(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N_-.(l-.GC)alkylsulfamoyl(l-.6C)alkyl, NN
di-(1-6C)alkylsulfamoyl(1-6C)alkyl, (2-6C)alkanoyl-(1-6C)alkyl, (2-6C)alkanoylox=y-(1-
6C)alkyl or (1-6C)alkoxycarbonyl-(1 -6C)alkyl,

and wherein any CH; or CH; group within —X"-Q” optionally bears on each -said CH;
or CH; one or more (for example 1, 2, or 3) hhalogeno or (1-6C)alkyl substituents or - 8
substituent selected from hydroxy, cyano, armino, (1-4C)alkoxy, (1-4C)alkylamino sand di-{(1-
4C)alkylamino];

M is selected from CO and SO»3

x is a group of the formula:

ACR*RZ)(Q)m(CRR )y
whereinmisOor1,pis0,1,2,3 or 4andqis0, 1,2, 3 or4,

each of R®, R%, R'° and R', which maay be the same or different, is selected from
hydrogen and (1-6C)alkyl, and

Q’ is selected from (3-7C)cycloalkylene and (3-7C)cycloalkenylene;

7. is selected from hydrogen, hydrox_y, amino, (1-6C)alkylamino,
di-[(1-6C)alkyl}amino, (1 -6C)alkoxy, (1-6C)atkylsulfonyl, (1-6C)alkanesulfonylarmino,
N-(1-6C)alkyl-(1 -6C)alkanesulfonylamino, and a group of the formula:

Q-x5-
wherein X is a direct bond or is selected from O, N(R'?), 8O; and SOZN(:RH),
wherein R' is hydrogen or (1-6C)alkyl, ancd Q* is (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-4C)alkyl, (3 -7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-4C)alky~1,
heterocyclyl or heterocyelyl-(1-4C)alkyl,
provided that when X’ is a direct bomd, Q* is heterocyclyl,
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and perovided that when m, p and q are all 0, then Z is he=terocyclyl,

and vevherein adjacent carbon atoms in any (2-6C)alkylemne chain within a Z substituent
are optionall -y separated by the insertion into the chain of a gromup selected from O, S, SO,
S0;, NRP)= CO, -C=C- and -C=C- wherein R is hydrogen omr (1-6C)alkyl,

and wwherein any CH; or CHj group within any Z, X' o~ X> group, other than a CH;
group withirn a heterocyclyl ring, optionally bears on each said . CH, or CH; group one or more
bhalogeno or- (1-6C)alkyl substituents or a substituent selected £rom hydroxy, Cyano, amino,
carboxy, cambamoyl, sulfamoyl, (2- 6C)alkenyl, (2-6C)alkynyl,. (1- -6C)alkoxy, (1- 6C)alkylthio,
(1-6C)alkyl _sulfinyl, (1-6C)alkylsulfonyl, (1- -6C)alkylamino, d-3-{(1- -6C)alkyl]amino,
N-(1-6C)alliylcarbamoyl, N,N-di- -[(1-6C)alkyl]carbamoyl, (2- 6C)alkanoyl,
(2-6C)alkaroyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2—6C)a1kanoylammo,
N-(1-6C)alBkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1- -&C)alkanesulfonylamino and
N-(1-6C)alkyl-(1 -6C)alkanesulfonylamino,

an:d wherein any heterocyclyl group represented by Q' or withina Z substituent
optionally Wbears onc or more (for example 1, 2 or 3) substltutcents which may be the same or
different, s-elected from halogeno, trifluoromethyl, cyano, mtr:o, hydroxy, amino, formyl,
mercapto, & 1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)=alkoxy, (1-6C)alkylthio,
(1-6C)alky=1sulfinyl, (1 -6C)alkylsulfonyl, (1-6C)alkylamino, adi-[(1-6C)alkyl]amino,
(2-6C)alkammoyl, (2-6C)alkanoyloxy and from a group of the fformula:
-X6-RM

whaerein X° is a direct bond or is selected from O, COe, S5O, and N(R‘S), wherein R" is
hydrogen eor (1-4C)alkyl, and R is halogeno-(1-4C)alkyl, hwydroxy-(1-4C)alkyl,
(1-4C)alkcoxy~(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C): alkkyl,
N-(1-4C)amlkylamino-(1-4C)alkyl and N,N-di-[(1-4C)alkyl]amino-(1-4C)alkyl,

aned wherein any heterocyclyl group represented by Q' or within a Z substituent
optionally~ bears 1 or 2 oxo or thioxo substituents;

or apharmacentically acceptable salt thereof.

In this embodiment a particular vatue for R! is hydro.gen, hydroxy or (1-6C)alkoxy,
more partZicularly hydrogen.

In this embodiment a particular value for Y is haloge=no, for example chloro.

In . this embodiment a particular value for a is 0.

In_ this embodiment a particular value for X is OC(RR"); wherein each Ris,
independeently, hydrogen or (1-4C)alkyl. More particularly, . X2 is OCH,.
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In this embodiment a particular v-alue for Q* is an optionally substituted 5- or
6-membered monocyclic heteroaryl ring, which ring contains 1 nitrogen heteroatom and-
optionally 1 or 2 (particularly 1) additioral beteroatom independently selected from oxy~gen,
nitrogen and sulfor. More particularly Q% is selected from pyridy}, pyrazinyl, 1,3-thiazo-1yl

5  and 1H-imidazolyl (for example 2-pyrid-yl, 6-methyl-pyrid-3yl, 3-fluorophenyl, 2-pyraz-inyl,
1,3-thiazol-2-yl and 1-methyl-1H-imida=zol-2-yl, particularly 2-pyridyl).

In this embodiment a particular =alue for X3 is a group of the formula (CR*R%),
whereinp is 0, 1 or 2 and each of R® amd R®, which may be the same or different, is sel ected

from hydrogen and (1-4C)alkyl. For ex_ample, a particular value for X3 is ~CHo-.

10 In this embodiment a particular ~value for Z is hydrogen, hydroxy, amino,
(1-6C)atkylamino or di-[(1-6C)alkyl]armino. More particularly Z is selected from hydreogen
and hydroxy.

Another embodiment of the comnpounds of Formula 1 is a quinazoline derivatives of the
Formula IE:
2
(RYq
x-Q?
HN Y
z—X-M— N<>—0
x
N
A
R’ N
1= e
wherein:

R! is selected from hydrogen, byydroxy, (1-6C)alkoxy, (3-7 C)cycloalkyl-oxy amad
(3-7C)cycloalkyl-(1-6C)alkoxy,
and wherein adjacent carbon at-oms in any (2-6C)alkylene chain within a R
20 substituent are optionally separated by~ the insertion into the chain of a group selected from O,
S. SO, S0,, N(R?), CO, CONR?), N(R’)CO, SO,N(R®) and N(R?)SO;, wherein R® is
hydrogen or (1-6C)alkyl,
and wherein any CH; or CHj goroup within a R! substituent optionally bears om each
said CH, or CH; group one or more hzaalogeno or ( 1-6C)alky] substituents, or a substitaent
255 selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, thioxo,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6Cwalkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylaamino,
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di-[(1-6C)alkyl}amino, (1-6C)alkox ycarbonyl, N-(1-6C)alkylcarbamoyl,

N, N-di-[(1-6C)alkyl]carbamoyl, (2- 6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylam-ino,
N-(1-6C)alkyl-(2-6C)alkanoylamineo, N-(1-6C)alkylsuifamoyl,
N,N-di-[(1-6C)alkyl]sulfamoyl, (1-&5C)alkanesulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfony®lamino;

Y is selected from hydrogemnm, halogeno, (1-4C)alkyl, (1-4C)alkoxy, (2-4C)alkensy] and
(2-4C)alkynyl;

ais0,1,2o0r30r4;

each R?, which may be the same or different, is selected from halogeno, (1-4C)alkyl,
(1-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl;

% is a direct bond.or.is selected from 0, S, OCR%),, SCR*,, SO, $0;, NRY),. CO
and N(R*)C(R*), wherein each R* i_s, which may be the same or different, is selected from
hydrogen or (1-6C)alkyl, and Q*is aryl or heteroaryl,

and wherein Q* optionally bears one or more substituents (for example 1, 2 or 30),
which may be the same or differentt, selected from halogeno, cyano, nitro, hydroxy, am-ino,
carboxy, carbamoyl, sulfamoyl, for-myl, mercapto, ( 1-6C)a1kyl, (2-8C)alkenyl, (2-8C)aBkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, ( 1-6C)alkylsulfin—yl,
(1-6C)alkylsulfonyl, (1-6C)alkylarmino, di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl,
N=(1-6C)alkylcarbamoyl, N,N-di-[-(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoy-lamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-
6C)alkenoylamino, N-(1-6C)alkyl—(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-
6C)alkyl-(3-6C)alkynoylamino, N—(1-6C)alkylsulfamoyl, N.N-di-[(1-6C)alkyl]sulfamosyl,
(1-6C)alkanesulfonylamino, N-(1-e6C)alkyl-(1-6C)alkanesulfonylamino, and a group offf the
formula: '

-X*-rR®

wherein X* is a direct bond._ or is selected from O, CO and N(R®), wherein R is
hydrogen or (1-6C)alkyl, and RS is. halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, carbox=y-(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)alkwyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, N-
(1-6C)alkylamino-(1-6C)alkyl, N.IN-di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl,
(1-6C)alkoxycarbonylamino-(1-6CC)alkyl, carbamoyl-(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl-(1-6C)alk<yl, N,N-di-[(1-6C)alkyl}carbamoyl~(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N-(1-6C)allxylsulfamoyl(1-6C)alkyl, N,N-
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di—(1-6C)alkylsulfamoyl(1-6C)alkyl, (2-6C)alkanoyl—(1-6C)alkyl, (2-6C)alkanoyloxy-(1-
6C)alkyl or (1-6C)alkoxycarbonyl-{(1-6C)alkyl,
and wherein any CH; or CH3 group within —3%¢2.QQ optionally bears on each said CH=
or CHj one or more (for example 1, 2, or 3) halogenc or (1-6C)atkyl substituents or a
su bstituent selected from hydroxy, cyano, amino, (1—4C)alkoxy, (1-4C)alkylamino and di-[(1-
4C)alkylamino];
M is selected from CO and SOz;
x3 is a group of the formula:
«CR*R%),-(Q%)n-(CR'R ')
whereinmisQor1,pis0,1,2,30or4andq is0,1,2,3 or4,
each of R®, R’, R' and R'!, which may be th_e same or different, is selected from
hwydrogen and (1-6C)alkyl, and
Q’ is selected from (3-7C)cycloalkylene and (3-7C)cycloalkenylene;
Z is selected from hydrogen, hydroxy, amino, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxy, (1-6C)alkylsuxlfonyl, (1-6C)alkanesulfonylamino,
N -(1-6C)alkyl-(1-6C)alkanesulfonylamino, and a gr-oup of the formula:
Qi-X5-
wherein X? is a direct bond or is selected fi-om O, N(R'?), SO, and SO,N(R'?),
w-herein R'? is hydrogen or (1-6C)alkyl, and Q* is (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, @(3-7C)cycloalkenyl-(1-4C)alkyl,
besterocyclyl or heterocyclyl-(1-4C)alkyl, _
provided that when X5 is a direct bond, Q* iss heterocyclyl,
and provided that when m, p and q are all 0, then Z is heterocyclyl,
and wherein adjacent carbon atoms in any (22-6C)alkylene chain withina Z substituent
ar-e optionally separated by the insertion into the ch=ain of a group selected from O, S, SO,
SeQ,, N(R™), CO, -C=C- and -C=C- wherein R" is Iaydrogen or (1-6C)alkyl,
and wherein any CH, or CH; group within amny Z, X' or X* group, other than a CHo-
garoup within a heterocyclyl ring, optionally bears orn each said CH; or CH3 group one or meore
hzalogeno or (1-6C)alkyl substituents or a substituen—t selected from hydroxy, cyano, amino,
caarboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6 C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthmio,
(E -6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alk~ylamino, di-[(1-6C)alky!]amino,
NC~(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbzamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6Calkyl-(2-6C)alkanoylamino,
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N- (1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1—6C)alkanesulfonylamino and
N—(1-6C)alkyl-(1-6C)alkanesulfonylamino,
and wherein any heterocyclyl group represented by Q' or within a Z substituent
opstionally bears one or more (for example 1, 2 or 3) substitu_tents which may be the same or
disfferent, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl,
meercapto, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6CDalkoxy, (1-6C)alkylthio,
(1 -6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino,. di-[(1-6C)alkylJamino,
(2--6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula:
_X5-RM

wherein X is a direct bond or is selected from O, CC, SO; and N(Rls ), wherein RYis
hwydrogen or.(1-4C)alkyl, and R is halogeno-(1-4C)alkyl, Fxydroxy-(1-4C)alkyl,
(1 -4C)alkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)alkyl,
N_-(1-4C)alkylamino-(1-4C)alkyl and N,N-di-[(1-4C)alkyl}amino-(1-4C)alkyl,

and wherein any heterocyclyl group represented by «Q' or within a Z substituent
opptionally bears 1 or 2 oxo or thioxo substituents;

or a pharmaceutically acceptable salt thereof.

In this embodiment a particular value for R! is hydreogen.

In this embodiment a particular value for Y is halog-eno (such as chloro or fluoro,
more particularly chloro) or (1-4C)alkyl (such as methyl).

In this embodiment a particular value for a is 0.

In this embodiment a particular value for X2 is O or- OC(R*), wherein each R%is,
iradependently, hydrogen or (1-4C)alkyl. More particularly-, X2 is selected from O and OCH,—

In this embodiment a particular value for Q? is an opptionally substituted 5- or
6 -membered monocyclic heteroaryl ring, which ring contai—ns 1 nitrogen heteroatom and
o~ptionally 1 or 2 (particularly 1) additional heteroatom indespendently selected from oxygen,
‘n_itrogen and sulfur. More particularly Q’ is selected from gphenyl, pyridyl, pyrazinyl, 1,3-
tEaiazolyl and 1H-imidazolyl (for example 2-pyridyl, 6-metlhyl-pyrid-3yl, 3-fluorophenyl, 2-
peyrazinyl, 1,3-thiazol-2-yl or 1-methyl-1H-imidazol-2-yl, especially 2-pyridyl or 6-methyl-
peyrid-3yl).

In this embodiment, a particular value for M is CO.

In this embodiment a particular value for X is a greoup of the formula -(CR’R®),,
wherein pis 0, 1 or 2 and each of R® and R®, which may bee the same or different, is selected
from hydrogen and (1-4C)alkyl. For example, a particular value for X3 is -CH-.
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In this ersbodiment a particular value for Z is hydroxzy.

A particumlar compound of the invention is, for exampole, one or more quinazoline
derivative of the Formula I selected from:
2-{4-[(4- {[3-chl _oro-4-(pyridin-2-ylmethoxy)phenyl]amino} quinazolin-6-yl)oxy]piperidin-1-
yl}-2-oxoethancm]; '
2-((285)-2-{[(4-{ [3-chloro-4-(pyridin-2-ylmethoxy)phenyl]altnino} quinazolin-6-
yl)oxy]methyl}oyrrolidin-1-yl)-2-oxoethanol; ‘
2-{(38)-3-[(4- {[_3-chloro-4-(pyridin-2-ylmethoxy)phenylJarmino} quinazolin-6-
yDoxy]piperidir-1-yl}-2-oxoethanol;
6-({1-[(dimethy=lamino)acetyl]piperidin-4-yl} oxy)-N-{4-[(3B -fluorobenzyl)oxy]-3-
methoxyphenyl }-7-methoxyquinazolin-4-amine; and ...
N-[3-chloro-4-(—pyrazin-2-ylmethoxy)phenyl]-6-({ 1-[(dimet=hylamino)acetyl]piperidin-4-
yl}oxy)-7-meth. oxyquinazolin-4-amine;
or a pharmaceu-tically acceptable salt thereof.

Particul. ar compounds of the invention are, for exanple, one or more quinazoline
derivatives of tlhe Formula I selected from:
2- {4-[(4- {[3-clmloro-4-(pyridin-2-ylmethoxy)phenyl]amino } quinazolin-6-yl)oxy] piperidin-1-
yl}-2-oxoethan ol;
2-((25)-2-{[(4- £ [3-chloro-4-(pyridin-2-ylmethoxy)phenyl]arrnino} quinazolin-6-
yloxy]methyl}- pyrrolidin-1-yI)-2-oxoethanol;
N-[3—chloro—4-prridin—Z-ylmethoxy)phenyl]-6-({(2.5')-1-[(<3imethylamino)acetyl] pyrrolidin-2-
yl}methoxy)quminazolin-4-amine;
N-[3-chloro-4-(Cpyridin-2-ylmethoxy)phenyl]-6-({(35)-1 -[(Aimethylamino)acetyl] piperidin-3-
yl}oxy)quinazoolin-4-amine;
2-{(35)-3-{(4-{ Il 3-chloro-4-(pyridin-2-ylmethoxy)phenyl] armino }quinazolin-6-yl)oxy]
pyrrolidin-1-yl }-2-oxoethanol;
2-{(35)-3-[(4-{l3chloro-4-(pyridin-2-ylmethox y)phenyl Jarmino} quinazolin-6-yl)oxy]
piperidin-1-yl}- -2-oxoethanol;
N- {3-chloro-4—[(3-fluorobenzyl)oxy)phenyl}-6-({1 -[(dime=thylaminc)acetyl]piperidin-4-
yl}oxy)quinazeolin-4-amine;
N-[3-chloro-4--(pyridin-2-ylmethoxy)phenyl]-6-({1-[(dime=thylamino)acetyl]piperidin-4-
yl}oxy)quinazeolin-4-amine;
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N-[3-chloro-4-(pyrazin-2-ylmeth oxy)phenyl]-6-({ 1-[(dimethylamino)acetse/1]piperidin-4-
yl}oxy)quinazolin-4-amine;

6-({1-[(dimethylamino)acetylJpiperidin-4-yl} oxy)-N- {4-{(3-fluorobenzyl)=oxy]-3-
methoxyphenyl} quinazolin-4-anaine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-N-[4-(pyridin-2-ylmetha oxy)
phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxXy)-N-[3-methoxy-4-(pyrid in-2-
ylmethoxy)phenyl]quinazolin-4-amine; '
6-({1-[(dimethylaminc)acetyl]pi peridin-4-y1} oxy)-N-{4-[(3 -fluorobenzyl)=oxy] phenyl}-7-
methoxyquinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]pi peridin-4-y1} oxy)-N-{4-[(3-fluorobenzyl)w oxy}-3-
methoxyphenyl}-7-methoxyquirmazolin-4-amine;

N- {3—ch16ro-4-[(3—ﬂuorobenzyl)oxy]phenyl} -6-({1-[(dimethylamino)acet=yl]piperidin-4-
yl}oxy)-7-methoxyquinazolin-4—amine;

6-({1-[(dimethylamino)acetyl]pi peridin-4-y1} oxy)-7-methoxy-N-[4-(pyridlin-2-
ylmethoxy)phenyl]quinazolin-4-armnine;
6-({1-[(dimethylamino)acetyl]piperidin-4-yl}oxy)-7-methoxy-N-[3-methooxy-4-(pyridin-2-
ylmethoxy)phenyl]quinazolin-4-amine;

N-[3-chloro-4~(pyridin-2-ylmeth oxy)phenyl]-6-({1-[(dimethylamino)acetyw1jpiperidin-4-
yl} oxy)-7-methoxyquinazolin-4—amine;
N-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl]-6-({1-[(dimethylamino)acet=yl]piperidin-4-
yl} oxy)-7-methoxyquinazolin-4—amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-7-methoxy-N-[4-(pyraz=in-2-
ylmethoxy)phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-7-methoxy-N-[3-methowxy-4-(pyrazin-2-
yimethoxy)phenyl]quinazolin-4- amine;

6-({1-[(dimethylamino)acetyl}piperidin-4-yl} oxy)-N-[4-(3-fluorobenzyloxxy)phenyl]
quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-y1} oxy)-N-[3-methoxy-4-(pyraz=in-2-ylmethoxy)
phenyl]quinazolin-4-amine; '
6-({1-[(dimethylamino)acetyl]piperidin-4-y1} oxy)-N-[4-(pyrazin-2-ylmethmoxy)
phenyl]quinazolin-4-amine;
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N-[3-chloro-4-(pyridin-2-ylmeth«xy)phenyl]-6-{[ 1-(methylsulfonyl)pyrrolidin-3-yl]
methoxy}quinazolin-4-amine;

2-{4-[(4- {[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]amino} - 7-methoxyquinazolin-6-
yDoxylpiperidin-1-y1}-2-oxoeth anol;

6-[(1-acetylpiperidin-4-yl)oxy]-.N-[ 3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-7-
methoxyquinazolin-4-amine;

2- {4-[(4-{[3-chloro-4-(pyrazin-22-ylmethoxy)phenyl]amino}-7-methoxyquinazolin-6-
yl)oxy]piperidin-1-yl}-2-oxoetnanol;
6-[(1-acetylpiperidin-4-yl)oxy]-_N-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl]-7-
methoxyquinazolin-4-amine;
6-[(1-acetylpiperidin-4-yl)oxy}~N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]quinazolin-4-
amine;

2-{4-[(4-{[3<hloro-4-(pyrazin-2 ~ylmethoxy)phenyl Jamino} quinazolin-6-yl)oxy]piperidin-1-
yl}-2-oxoethanol;
6-[(1-acetylpiperidin-4-yl)oxy]—N-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl]quinazolin-4-
amine;

N-[3-chloro-4-(pyridin-2-ylmetkhoxy)phenyl)-6- {[ 1-(methylsulfonyl)piperidin-4-yl]
oxy}quinazolin-4-amine;

N-{3-ethynyl-4-[(3-fluorobenzy-1)oxy]phenyl }-7-methoxy-6- {[ 1-(methylsulfonyl)piperidin-4-
ylJoxy}quinazolin-4-amine;

7-methoxy-6-{[1-(methylsulfon yl)piperidin-4-ylJoxy}-N-[4-(1,3-thiazol-2-ylthio)
phenyl]quinazolin-4-amine;

| N-[3-chloro-4-(pyrazin-2-ylmethhoxy)phenyl]-6- {[ 1 -(methylsulfonyl)piperidin-4-yl]

25

30

oxy}quinazolin-4-amine;

N-{3-fluoro-4-{(1-methyl-1H-imnidazol-2-yl)thio]phenyl}-6- {[ 1 -(methylsulfonyl)piperidin-4-
ylJoxy}quinazolin-4-amine; '
N-{3-chloro-4-[(1-methyl-1H-i-midazol-2-yl)thio]phenyl}-6- {[ 1-(methylsulfonyl)piperidin-4-
ylJoxy}quinazolin-4-amine;

6- {[1-(methylsulfonyl)piperidin_-4-ylJoxy}-N-[4-(1,3-thiazol-2-ylthio)phenyl]quinazolin-4-
amine;

N-{3-fluoro-4-[(1-methyl-1 H-imnidazol-2-yl)thio]phenyl} -7-methoxy-6- {[1-
(methylsulfonyl)piperidin-4-yl]oxy} quinazolin-4-amine;
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2—(44-{[4—({3-methyl-4-[(6—methylpyridin—3-yl)oxy]pheny1}amino)quinazolin~6-yl]
ox sy }piperidin-1-yl)-2-oxoethanol;
2-£ 3 [(4-{13 ~chloro-4-(pyridin-2-ylmethoxy)phenyllamino} quinazolin-6-yl)oxy]azeti=din-1-
yl} -2-oxoethanol; and
2-C3-{[4«( {3-methy1-4—[(6-methylpyridim-3-yl)oxy]phenyl}amino)quinazolin—6-yl]
oxy}azetidin-1-yl)-2-oxoethanol;
or apharmaceutically acceptable salt thexeof.

A particular group of compoundss of the invention is, for example, one or mor-€
quminazoline derivative of the Formula I selected from:
2-- {4-[4-{[3 —chloro-4-(pyridin-2-ylmetix oxy)phenyl]amino} quinazolin-6-yl)oxy] pip ~eridin-1-
yl }-2-oxoethanol; . .. . oo o o - e -
2—((25)-2- {[(4-{[3<:h1oro—4-(pyndm-2-yl_methoxy)pheny1]ammo}qmnazohn-6-
yhi)oxy]methyl} pyrrolidin-1 -yl)-2-oxoethanol;
N'—[3-chloro-4-(pyridin-2-y1methoxy)phenyl]-6-({(ZS)-1-[(dimethylamino)acetyl]pyrxolidin—2-
yA }methoxy)quinazolin-4-amine;
A?-[3-chloro—4—(pyridin—2-ylmethoxy)phenyl]-S-({(3S)—l-[(dimethylamino)amtyl]pip-eridin-3~
yJ}oxy)quinazolin-4-amine;
2 —{(39)-3-[(4- {[3-chloro-4-(pyxidm-z-yl:methoxy)phenyl]amino}quinazolin—6-y1)oxy-]
peyrrolidin-1-yl}-2-oxoethanol;
2:-{(35)-3-(4- {[3-chloro-4-(pyridin-2-yl_methoxy)phenyl]amino} quinazolin-6-yl)oxy~]
pwiperidin-1-y1}-2-oxoethanol;
™-{3-chloro-4-[(3-fluorobenzyloxylphaenyl}-6-({ 1-[(dimethylamino)acétyl]piperi<£in—4—
y71}oxy)quinazolin-4-amine;
N—[3—chloro—4-(pyridin-2-ylmcthoxy)phenyl]—6—({1-[(dimethy1amino)acetyl]pipcrid_in-4—
w/1}oxy)quinazolin-4-amine;
N—[3—chloro-4-(pyrazin-Z-ylmathoxy)phenyl]-tS—({1-[(dimethylamino)acetyl]piperidin—4—
syl}oxy)quinazolin-4-amine;
6-({1 -[(dimethylamino)acetyl]piperidim-4-yl} oxy)-N- {4-[(3-fluorobenzyl)oxy]-3-
mmethoxyphenyl} quinazolin-4-amine;
16-({1-[(dimethylamino)acetyl]piperidi_n-4‘yl}oxy)—N—[4-(pyridin~2-y1methoxy)
—phenyljquinazolin-4-amine;
-6-({1-[(dimethylamino)acetyl]piperidiin-4-yl} oxy)-N-[3-methoxy-4-(pyridin-2-
-ylmethoxy)phenyljquinazolin-4-amine;
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6-({1-[(dimethyl=amino)acetyl]piperidin-4-yl} oxy)-N- {4-[(3-fluorobenzyl)eoxylphenyl}-7-
methoxyquinazo_lin-4-amine;
6-({1-[(dimethyl_amino)acetyl]piperidin-4-y1}oxy)-N-{4-[(3-fluorobenzyl)eoxy]-3-
methoxyphenyl} -7-methoxyquinazolin-4-amine;
N-{3-chloro-4-[(3-fluorobenzyl)oxy]phenyl}-6-({ 1-[(dimethylamino)acetys1]piperidin-4-
yl} oxy)-7-methxyquinazolin-4-amine;
6-({1-[(dimethyH amino)acetyl]piperidin-4-yl} oxy)-7-methoxy-N-[4~(pyrid_in-2-
ylmethoxy)phensyl]quinazolin-4-amine;
6~({1-[(dimethyMamino)acetyl]piperidin-4-yl }oxy)-7-methoxy-N-[3-methosxy-4-(pyridin-2-
ylmethoxy)phen_yl|quinazolin-4-amine;
N-[3-chloro-4-(1oyridin-2-ylmethoxy)phenyl]-6-( { 1-{(dimethylamino)acetss1]piperidin-4-
yl}oxy)-7-methoxyquinazolin-4-amine;
N-[3-chloro4-(poyrazin-2-ylmethoxy)phenyl]-6-({ 1 -[ (dimethylamino)acet_yl]piperidin-4-
yl}oxy)-7-methoxyquinazolin-4-amine;
6-({1-[(dimethy damino)acetyl]piperidin-4-yl } oxy)-7-methoxy-N-[4-(pyra=zin-2-
ylmethoxy)phen= yl]jquinazolin-4-amine;
6-({1-[(dimethy Jamino)acetyl]piperidin-4-yl} oxy)-7-methoxy-N-[3-methcxy-4-(pyrazin-2-
ylmethoxy)phem yl]quinazolin4-amine;
6-({1-[(dimethy lamino)acetyl]piperidin-4-yl } oxy)-N-[4~(3-fluorobenzylomxy)phenyl]
quinazolin-4-arraine;
6-({1-[(dimethy~lamino)acetyl]piperidin-4-yl }oxy)-N-[ 3-methoxy-4-(pyra=in-2-
ylmethoxy)phemyl]quinazolin-4-amine;
6-({1-[(dimethy-1amino)acetyl]piperidin-4-yl } oxy)-N-[4-(pyrazin-2-ylmetlhoxy)
phenyljquinazol” in-4-amine;
N-[3<chloro-4-(psyridin-2-ylmethoxy)phenyl]-6- {[ 1-(methylsulfonyl)pyrro_1idin-3-yl]
methoxy} quinazolin-4-amine;
or a pharmaceut=ically acceptable salt thereof.

Another particular group of compounds of the invention is, for exaample, one or more
quinazoline deri_vative of the Formula I selected from:
2-{4-[(4-{[3-chR oro-4-(pyridin-2-ylmethoxy)phenylJamino} quinazolin-6-—yl)oxy]piperidin-1-
yl}-2-oxoethancol;
N-{3-chloro-4-[ «(3-fluorobenzyl)oxy]phenyl}-6-({1-[(dimethylamino)acet=yl]piperidin-4-
yl}oxy)-7-methcoxyquinazolin-4-amine;
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" NJ-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-({1-[ (dimethylamino)acetyl]piperidin-4-
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y 1}oxy)-7-methoxyquinazolin-4-amine;

2 -{4-[(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenyl] amino}-7-methoxyquinazolin-6-

y Doxylpiperidin-1-yl}-2-oxoethanol; and
6e-[(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro-4-(pyridlin-2-ylmethoxy)phenyl]quinazolin-4—
a rnine;

o»r a pharmaceutically acceptable salt thereof.

A particular group of examples of quinazolinme derivatives of the Formula IA inclu_des
ome or more of:
2-{4-[(4- {[3-chloro-4-(pyridin-2-ylmethoxy)pheny! Jamino } quinazolin-6-yl)oxy]piperidira-1-
y#1}-2-oxoethanol;

M-{3-chloro-4-[(3-flucrobenzyl)oxy}phenyl}-6-({1- [(dimethylamino)acetyl]piperidin-4-
y1}oxy)quinazolin-4-amine;
IV-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-({1-[(dimethylamino)acetyl]piperidin-4-
1} oxy)quinazolin-4-amine;

I™V-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl]-6-( {1- [(dimethylamino)acetyl]piperidin-4-
y1}oxy)quinazolin-4-amine;

6-~({1-[(dimethylamino)acetyl]piperidin-4-y1 } oxy)-M-{4-[(3-fluocrobenzyl)oxy]-3-
rmnethoxyphenyl}quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl } oxy)-M-{4-(pyridin-2-ylmethoxy)
plenyllquinazolin-4-amine;

6+({1-[(dimethylaminoc)acetyl]piperidin-4-yl } oxy)-M-[3-methoxy-4-(pyridin-2-

s 1methoxy)phenyl]quinazolin-4-amine;

6+({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-M-{4-[(3-fluorobenzyl)oxy] phenyl}-7~-
rmethoxyquinazolin-4-amine;

6&+({1-[(dimethylamino)acetyl]piperidin-4-y1} oxy)-M-{4-[(3-flucrobenzyl)oxy]}-3-
rethoxyphenyl}-7-methoxyquinazolin-4-amine;
IV-{3-chloro-4-[(3-fluorobenzyl)oxylphenyl}-6-( { 1—[(dimethylamino)acetyl]piperidin-4-
w1} oxy)-7-methoxyquinazolin-4-amine;

6~({1-[(dimethylamino)acetyl]piperidin-4-yl } oxy)-7-methoxy-N-[4-(pyridin-2-
yImethoxy)phenyl]quinazolin-4-amine;

6-~({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)- 7" -methoxy-N-[3-methoxy-4-(pyridin-=2-
ywImethoxy)phenyl]quinazolin-4-amine;
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N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-C {1-[(dimethylamino)acetyl]piperidin-4-
yl}oxy)-7-methoxyquinazolin-4-amine;

N-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl]-6-& {1-[(dimethylamino)acetyl]piperidin-4-
yl}oxy)-7-methoxyquinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl } ox_y)-7-methoxy-N-[4-(pyrazin-2-
ylmethoxy)phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} 0x_y)-7-methoxy-N-[3-methoxy-4-(pyrazin-2-
ylmethoxy)phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} ox=y)-N-[4-(3-fluorobenzyloxy)phenyl]
quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} ox_y)-N-[3-methoxy-4-(pyrazin-2-
ylmethoxy)phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl} ox-y)-N-[4-(pyrazin-2-ylmethoxy)
phenyl]quinazolin-4-amine;
2-{4-[(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenylJamino}-7-methoxyquinazolin-6-
yl)oxy]piperidin-1-yl}-2-oxoethanol;
6-[(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro4-(poyridin-2-ylmethoxy)phenyl]-7-
methoxyquinazolin-4-amine;
2-{4-[(4-{[3-chloro-4-(pyrazin-2-ylmethoxy)pheenyl]amino}-7-methoxyquinazolin-6-
yl)oxy]piperidin-1-yl}-2-oxoethanol;
6-[(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro-4-(joyrazin-2-ylmethoxy)phenyl]-7-
methoxyquinazolin-4-amine;
6-[(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro-4-(1oyridin-2-ylmethoxy)phenyl]quinazolin-4-
amine;

2-{4-[(4-{[3-chloro-4-(pyrazin-2-ylmethoxy)phemyl Jamino} quinazolin-6-yl)oxy]piperidin-1-
y1}-2-oxoethanol;
6-[(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro-4-(poyrazin-2-ylmethoxy)phenyl]quinazolin-4-
amine;

N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl}-6- {[1-(methylsulfonyl)piperidin-4-yl]
oxy}quinazolin-4-amine;

N-{3-ethynyl-4-[(3-fluorobenzyl)oxy]phenyl}-7—methoxy-6- {[1-(methylsulfonyl)piperidin-4-

ylJoxy}quinazolin-4-amine;
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7-methoxy-6-{[1-(methylstalfonyl)piperidin-4-yljoxy}-N-[4-(1,3-thiazol-2-ylthioe)
phenyl]quinazolin-4-amine ;
N-[3-chloro-4-(pyrazin-2-y lmethoxy)phenyl}-6-{[ 1-(methylsulfonyl)piperidin-4—yl]
oxy}quinazolin-4-amine;

N-{3-fluoro-4-[(1-methyl- X H-imidazol-2-yl)thio]phenyl}-6-{[ 1-(methylsulfonyl )piperidin-4-
yl]Joxy}quinazolin-4-amines;

N-{3-chloro-4-[(1-methyl—1H-imidazol-2-yl)thio]phenyl}-6- {[ 1-(methylsulfony=1)piperidin-4-
ylJoxy}quinazolin-4-amine; '

6- {[1-(methylsulfonyl)piperidin-4-yl]Joxy} -N-[4-(1,3-thiazol-2-ylthio)phenyl]qu_inazolin-4-
amine; .

N-{3-fluoro-4-[(1-methyl- 1 H-imidazol-2-yl)thio]phenyl}-7-methoxy-6-{[ L. .
(methylsulfonyl)piperidin-4-yljoxy} quinazolin-4-amine; and
2-(4-{[4-({3-methyl-4-[(6—methylpyridin-3-yl)oxy]phenyl } amino)quinazolin-6--yl]
oxy}piperidin-1-yl)-2-oxoethanol;

or a pharmaceutically accesptable salt thereof.

A particular group of examples of quinazoline derivatives of the Formulaa IB includes
one or more of:
N-{3-chloro-4-(pyridin-2-ylmethoxy)phenyl}-6-({(3S)-1-[(dimethylamino)acetyE ]piperidin-3-
yl} oxy)quinazolin-4-amine; and
2-{(38)-3-[(4- {[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]Jamino} quinazolin-6-y-1)oxy]
piperidin-1-yl}-2-oxoetharol; ‘

or a pharmaceutica 1ly acceptable salt thereof.

A particular group of examples of quinazoline derivatives of the Formul:a IC includes
one or more of:
2-((25)-2-{[(4-{[3-chloro-4 -(pyridin-2-ylmethoxy)phenylJamino} quinazolin-6-
yl)oxy]methyl}pyrrolidin- 1-yl)-2-oxoethanol; and
N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-( {(2S5)-1-[(dimethylamino)acety~1]pyrrolidin-2-
yl} methoxy)quinazolin-4-amine;
or a pharmaceutically accesptable salt thereof.

A particular group of examples of quinazoline derivatives of the Formul_a ID includes
one or more of:
2-{(35)-3-[(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]amino} quinazolin-6-y~1)joxy)
pyrrolidin-1-yl}-2-oxcethanol; and
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N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6- {[ 1-(methylsulfonyl)pyrrolidin- 3-yi]
methoxy}quinazolin-4-amine;

or a pharmaceutically acceeptable salt thereof.

A particular group of exarmples of quinazoline derivatives of the Formulaa IE includes
one or more of:
2-{3-[{(4- {[3-chloro-4-(pyridin-2—ylmethoxy)phenylJamino} quinazolin-6-yl)oxyJazetidin-1-
y1}-2-oxoethanol; and '
2-(3-{[4-({3-methyl-4-[(6-methypyridin-3-yl)oxy]phenyl } amino)quinazolin-6-_yl}
oxy}azetidin-1-yl)-2-oxoethanol;
or a pharmaceutically acceptable salt thereof.

-~ A quinazoline. derivative.eof the Formula 1, ar.a pharmaceutically-acceptzable salt
thereof, may be prepared by any gorocess known to be applicable to the preparation of
chemically-related compounds. Suitable processes inciude, for example, those I llustrated in
International Patent Applications WO 96/15118, W001/94341, W003/040108 &and
W003/040109. Such processes, “when used to prepare a quinazoline derivative «of the
Formula I are provided as a furtheer feature of the invention and are illustrated bsy the
following representative process —variants in which, unless otherwise stated, R’, 2, X', X% X3,
Y, M, Q', Q% a, and Z have any Of the meanings defined hereinbefore. Necessa ry starting
materials may be obtained by staxradard procedures of organic chemistry. The preeparation of
such starting materials is describeed in conjunction with the following representa-tive process
variants and within the accompamying Examples. Alternatively necessary startirig materials
are obtainable by analogous proceedures to those illustrated which are within the ordinary skill

of an organic chemist.

Process (a) for the preparation off compounds of the Formula I wherein M is CO, the
coupling, conveniently in the pressence of a suitable base, of & quinazoline of the- formula IT:

(R,
xX&-Q°

HN Y
Q' Ixto
HN NN
o
R1
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1|
wherein R', R?, X', X? Y, a, Q' and Q? have =any of the meanings defined hereinbefore
ex<cept that any functional group is protected if necesssary, with a carboxylic acid of the
fosmmula I, or a reactive derivative thereof:
Z-X*- COOM

i
wherein Z and X® have any of the meanings clefined hereinbefore except that any

fumnctional group is protected if necessary; .
o

Pmrocess (b) the reaction, conveniently in the presences of a suitable base, of a quinazoline of

thme for_mu]a II as hereinbefore defined in relation to ¥Process (a), with a compound of the

15

20

25

fomula IV:
Z-X*-M-L~
v

wherein L' is a displaceable group and Z, X> and M bave any of the meanings defined
hesreinbefore except that any functional group is prot-ected if necessary; or
Pmrocess (c) for the preparation of those compounds oef the Formula I wherein Z is linked to x3
bwy nitrogen, the reaction, conveniently in the presence of a suitable base, of a compound of
thme formula V:

(R,
x2-Q?
HN
Q' —x-0
- M/NG \)N
LZ/ xa R1 N/

\4
wherein L? is a displaceable group and R!, RZ, X!, X%, X?, Y, M, a, Q' and Q? have
ary of the meanings defined hereinbefore except thask any functional group is protected if
ne=cessary, with a compound of the formula ZH, whemrein Z is as hereinbefore defined, except
th_at any functional group is protected if necessary; omr
Pr-ocess (d) the reaction, conveniently in the presences of a suitable base, of a quinazoline of
th e formula VI:
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3
. Q' +x-o
z—X~—M—N NN
»
R? N
VI

wherein, L3 is a displaceable group and R, X3, X3, Z, and Q! have any of the
me=anings defined hereinbefore except that any functi onal group is protected if necessary, wisth
5 ac ompound of the formula VII:

2
(R")
i >
H,N Y
via
wherein Rz, a, X2, Q2 and Y have any of the mneanings defined hereinbefore except
thaat any functional group is protected if necessary; or

10 Process (e) for the preparation of those compounds o f the Formula I wherein X? is OC(R*),,

SC®*), or NR*C(R),, the reaction, conveniently ira the presence of a suitable base, of a
qu-inazoline of the formula VIXI: |

2

(R,
X*H
HN Y
Q' +x-o
z—X>-M-N SN
/J
R’ N
Vi
15 wherein X* is O, S or N(R*) and R', R?, X!, X2, X, M, Z, Y, a and Q' have any of thkac

mesanings defined hereinbefore except that any funct onal group is protected if necessary, wi-th
a ccompound of the formula IX:
Q*-C®"-L*
IX
20 whmerein L? is a suitable displaceable group and Q* arad R* have any of the meanings defined
herreinbefore except that any functional group is protected if necessary; or
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Process (1) for the preparation of thosse compounds of the Formula I wherein X’ is OC®R*:,

the coupling of a quinazoline of the formula X:

2
(R,
OH
HN Y
Q" —x-o
z—XxX:-M-N SN
J
R’ N
X
5 wherein R, R%, X!, X2, X3, PM, Z, Y; a and Q" have any of the meanings defined
hereinbefore except that any functional group is protected if necessary, with an alcohol of tkae
formula XI:
Q*-C(R")-OH
X1
10 wherein Q? and R* have any~ of the meanings defined hereinbefore except that any

functional group is protected if necessary; or
Process (g) the coupling of a quinazoline compound of the formula X11I:

R,
x3Q?

HO
R’ N

15 wherein R',R%, X%, aand Y have any of the meanings defined hereinbefore except t=hat
any functional group is protected if necessary, with an alcohol of the formula XIII:

. Q' —+x-oH
z— > —M—N :

D. 411



10

15

20

25

30

WO 2005/0-26151 PCT/GB2004/003931
-85-

whersein X!, X3, M, Z, and Q' have any of thae meanings defined hereinbefore exce=pt
that any functional group is protected if necessary; «or
Process (h) the reaction, conveniently in the presenece of a suitable base, of a quinazoline -of
the formula XTI, as hereinbefore defined in relationa to Process (g) with a compound of th-e
formula XX\/:

' x-1°
z—X—M—N
XIv

whemrein L’ is a displaceable group and X', =X’, M and Z, and Q' have any of the
meanings de=fined hereinbefore except that any funectional group is protected if necessary 3

and —thereafter, if necessary:

(i) convertirag a quinazoline derivative of the formu:1la I into another quinazoline derivatiwe of
the formula T,

(ii) removinmg any protecting group that is present Y conventional means;

(iii) formingz a pharmaceutically acceptable salt.

Specific comnditions for the above reactions are as £ollows:

Process (a)

The coupling reaction is conveniently carri_ed out in the presence of a suitable comupling
agent, such as a carbodiimide, or a suitable peptides coupling agent, for example O-(7-
azabenzotri_azol-1-yl)-N,N,N',N'-tetramethyluroniv 1m hexafluoro-phosphate HATU)or =2
carbodiimicie such as dicyclohexylcarbodiimide, owptionally in the presence of a catalyst such
as dimethyM aminopyridine or 4-pyrrolidinopyridinee .

The= coupling reaction is conveniently carriied out in the presence of a suitable ba s¢. A
suitable basse is, for example, an organic amine basse such as, for example, pyridine,
2,6-lutidine=, collidine, 4-dimethylaminopyridine, Griethylamine, di-isopropylethylamine.,
N-methylnmorpholine or diazabicyclo[5.4.0Jundec—7-ene, or, for example, an alkali or allkaline
earth metal _ carbonate, for example sodium carbonaate, potassium carbonate, cesium carbeonate,
calcium cambonate.

The= reaction is conveniently carried out in . the presence of a suitable inert solvermt or
diluent, for- example an ester such as ethyl acetate_, a halogenated solvent such as methyMene
chloride, ckaloroform or carbon tetrachloride, an etiher such as tetrahydrofuran or 1,4-diowxan,

an aromatic solvent such as toluene, or a dipolar azprotic solvent such as
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N,N-dimethylformamide, N,N-dimethylacetammide, N-methylpyrrolidin-2-one or
dimethylsulfoxide. The reaction is convenierntly carried out at a temperature in the range, fomr
example, from 0 to 120°C, conveniently at or= near ambient temperature.

By the term “reactive derivative” of thhe carboxylic acid of the formula III is meant a
carboxylic acid derivative that will react wittm the quinazoline of formula II to give the
corresponding amide. A suitable reactive dexxivative of a carboxylic acid of the formula ITI is,
for example, an acyl halide, for example an a_cyl chloride formed by the reaction of the acid
and an inorganic acid chloride, for example thhionyl chloride; a mixed anhydride, for example
an anhydride formed by the reaction of the ac>id and a chloroformate such as isobutyl
chloroformate; an active ester, for example am ester formed by the reaction of the acid and a
phenol such as pentafluorophenol, an ester sumch as pentafluorophenyl trifluoroacetate or an
alcohol such as methanol, ethanol, isopropaneol, butanol or N-hydroxybenzotriazole; or an
acyl azide, for example an azide formed by tine reaction of the acid and azide such as
diphenylphosphoryl azide; an acyl cyanide, fcor example a cyanide formed by the reaction of
an acid and a cyanide such as diethylphosphoeryl cyanide. The reaction of such reactive
derivatives of carboxylic acid with amines (stach as a compound of the formula IT) is well
known in the art, for example they may be rezacted in the presence of a base (such as those
described above), and in a suitable inert solve=nt (such as those described above). The reactior=a
may conveniently be performed at a temperat—ure as described above.

The quinazoline of the formula II maywy be obtained by conventional procedures. For
example, illustrated in Reaction Scheme I: »
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Pg‘—O
HO
)N” (2) SOCY, N
1 = —_— /)
R N ( _b) deprotect g N

R .
xx-q@ (R,
HN
' x‘_
P92© ° PN
R' .

SN
N/) IPA, HCI

U

Deprotect

Reaction Schem=e 1

wherein R}, R?, X!, X%, X3, Y, M, Q!, Q?, a, arad Z have any of the meanings define -d
hereintoefore except that any functional group is prote~cted if necessary, and whereafter any-
protectting group that is present is removed by conven_tional means; Pg is a suitable hydroxy
protecting group (for example a (2-4C)alkanoyl group, such as acetyl); and sz is a suitablee
amino protecting group (for example tert-butoxycarb+ onyl (BOC)).

Notes:
() Coupling under Mitsunobu conditions analogcous to those used in Process (f).
(i) Analogous conditions to Process (d)

The starting quinazoline of formula Ila may b e prepared using standard processes
known.. in the art.

Alcohols of the formula IIb are commercially available compounds or they are knoswn
in the Riterature, or they can be can be prepared by stacndard processes known in the art. Fowr
examp le when X' is CH; by the reduction of the corre=sponding acid or ester thereof as
illustramted in Reaction Scheme 2:
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1 . 1 Q!
b

TMS—diazomethane [

.
@' J-coocH, — . pgiy & CH.OH
Pg?_N 3
LIBH,

b
Reaction Scheme 2
Proc-ess

A suitable displaceable group L' includes for example Inalogeno such as chloro.

The reaction is conveniently performed in the presence of a suitable base, for example,
conv~eniently in the presence of a suitable base, for example an organic amine base such as,
for e-xample, pyridine, 2,6-lutidine, collidine, 4-dimethylaminogpyridine, triethylamine,
di-is-opropylethylamine, N-methylmorpholine or diazabicyclo[ 55 .4.0lundec-7-ene, or, for
exanmple, an alkali or alkaline earth metal carbonate, for examp le sodium carbonate,
potasssium carbonate, cesium carbonate, calcium carbonate, or, for example, an alkali metal
hydr-ide, for example sodium hydride.

The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent, for example a halogenated solvent such as methylene c-hloride, chloroform or carbon
tetra=chloride, an ether such as tetrahydrofuran or 1,4-dioxane, &an aromatic solvent such as
toluesne, or a dipolar aprotic solvent such as E,N-dimethylform:amidé,
N.N—dimethylacetamide, N-methylpyrrolidin-2-one or dimethydsulfoxide.

The compound of the formula IV are commercially ava-ilable compounds or they are
knovevn in the literature, or they can be can be prepared by stancard processes known in the art.
Proc ess (c):

A suitable displaceable group represented by L2 include=s, for example a halogeno or a
sulfonyloxy group, for example chloro, bromo, methylsulfonyleoxy or toluene-4-sulfonyloxy
grouzp. A particular group L' is chloro.

The reaction is conveniently performed in the presence of a suitable base, for example
one cof the bases described in relation to Process (a).

The reaction is conveniently carried out in the presence of a suitable inert solvent or
dilue=nt, for example a halogenated solvent such as methylene c=hloride, chloroform or carbon
tetraechloride, an ether such as tetrahydrofuran or 1,4-dioxane, zan ester such as ethyl acetate,
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an aromatic= solvent such as toluene, or a dipolar aprotic solvent such as
N,N-dimetlaylformamide, N.N-dimethylacetamide, N-met_hylpyrrolidin-2-one or
dimethylsull foxide. .

The compound of formula V used as starting mate-xial may be prepared by, for
example, re=acting, conveniently in the presence of a suitatole base, a compound of the formula
IN, as hereirbefore defined in relation to Process (a), with a compound of the formula Va:

L2-x3M-L*
Va

whe=rein X and M are as hereinbefore defined, ancl L? and L* are suitable displaceable
groups, pro—vided that L* is more labile than L2,

Suit=able displaceable groups represented by L? anc3 L* include for example halogeno
such as chloro.

The - reaction is conveniently carried out in the pressence of a suitable base and in a
suitable ine=1t solvent or diluent as defined above for the reaction of the quinazoline of formula
V with the ecompound of the formula ZH.

The: compounds of the formulae ZH and Va are cosmmercially available compounds or
they are knaown in the literature, or they can be can be pregpared by standard processes known
in the art.

Comveniently, in an embodiment of Process (c), a equinazoline of Formula I may be
prepared di-xectly from a quinazoline of formula I by reacting the quinazoline of formula IT
with a compgpound of formula Va and then reacting the restaltant product directly with the
compound =of the formula ZH without isolating the compowund of formula V. This reaction
enables the quinazoline of Formula I to be prepared in a silingle reaction vessel starting with
the quinazoeline of formula IL.

Process (d)

A suxitable displaceable group represented by L* in:cludes, for example, a halogeno
(particularl»y chloro), alkoxy, aryloxy, mercapto, alkylthio_, arylthio, alkylsulfinyl, arylsulfinyl,
alkylsulfon=yl, arylsulfonyl, alkylsulfonyloxy or arylsulformyloxy group, for example a chloro,
bromo, metThoxy, phenoxy, pentafluorophenoxy, methylth- io, methanesulfonyl,
methanesul=fonyloxy or toluene-4-sulfonyloxy group.

The reaction is conveniently carried out in the pressence of an acid. Suitable acids
include, for example hydrogen chloride gas (conveniently dissolved in diethyl ether or

dioxane) or hydrochloric acid.
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Alternatively the quinazoline derivative Of the formula VI, wherein L? i=s halogeno (for
exzample chloro), may be reacted with the compcund of the formula VII in the &absence of an
aciid or a base. In this reaction displacement of tThe halogeno leaving group L? results in the
for=mation of the acid HL? in-situ and the autocat=alysis of the reaction.

5 Alternatively, the reaction of the quinazoline of formula VI with the commpound of
fomrmula VII may be carried out in the presence of a suitable base. A suitable bease is, for
ex_ample, a base as defined in relation to Processs (a) such as an organic amine base for
ex_ample, di-isopropylethylamine.

The above reactions are conveniently camrried out in the presence of a scitable inert

10 soslvent or diluent, for example an alcohol or est-er such as methanol, ethanol, issopropano! or
etThyl acetate, a halogenated solvent such as met=hylene chloride, chloroform or— carbon
te—trachloride, an ether such as tetrahydrofuran oer 1,4-dioxan, an aromatic solveant such as
tosluene, or a dipolar aprotic solvent such as N.MI-dimethylformamide,
N_.N-dimethylacetamide, N-methylpyrrolidin-2—one or dimethylsulfoxide. The above

15 re=actions are conveniently carried out at a temp erature in the range, for exampmle, 0 to 250°C,
cOnveniently in the range 40 to 80°C or, prefersably, at or near the reflux tempeerature of the
solvent when used.

The quinazoline of the formula VI may be prepared using conventionaml procedures,
for example by coupling the quinazoline of the formula VIa:

20

wwherein R is as hereinbefore defined, except tThat any functional group is pro-tected if
mecessary, with an alcohol of the formula XXX  as hereinbefore defined, and wavhereafter any
25 perotecting group that is present is removed by econventional means.

The coupling reaction is suitably carrie=d out under Mitsunobu conditieons analogous to
tBhose described hereinafter in relation to Proce-ss (f). The quinazoline of fornmula VIa my be
porepared as described in Reaction Scheme 1.

Compounds of the formula VII are conmmercially available compouncs or they are

30 lemown in the literature, or they can be preparecd by standard processes knowmm in the art. For
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ex_ample, the compound of the formula VII wherein X2is O, S, NRY, OCRY,, SC(R‘)z or
NCRYHCR*), may be prepared in accordance with Rezaction Scheme 3:

R,) R,) R,)
t jLs 0} t :X2Q2 (i) t :X202
ON Y HX?Q?  onN Y reduction N Y
5

Reaction Sche=me 3

wherein L’ is a suitable displaceable group ams hereinbefore defined (for example
h=alogeno such as chioro) and Q?, X%, Y, R? and a aree as hereinbefore defined, except any
fumnctional group is protected if necessary, and wher-eafter any protecting group that is present

10 is removed by conventional means.

6)] The compounds of the formula HX*CQ? are commercially available, or they are
kinown in the literature, or can be prepared using we=1l known processes in the art. For
exxample compounds of the formula Q’CH,OH may- be prepared using known methods, for
es<ample by reduction of the corresponding ester of - the formula Q*COOR, wherein R is, for

15 er<ample (1-6C)alkyl, or benzyl, with a suitable rediacing agent, for example sodium
beorohydride, followed by ester hydrolysis.

(i)  The reduction of the nitro group in sstep (ii) may be carried out under standard
coonditions, for example by catalytic hydrogenation over a platinum/carbon, palladium/carbon,
pHatinum oxide or nickel catalyst, treatment with a retal such as iron, titanium chloride, tin 11

20 cHnloride or indium, or treatment with another suitabole reducing agent such as sodium
dithionite.

Compounds of the formula VII wherein X* is OC(R*)2, SCR*), or NR)CR*), may,

for example, be prepared in accordance with Reactizon Scheme 4:

Ry Ry, (Ry)n
XPH @) x2Q? (if) xQ?
PRI R
s ON v QC(R),L ON v reduction HN

Reaction Schezme 4

wwherein L! is a suitable leaving group as defined he=reinafter in relation to Process (e), and X**
iss as hereinbefore defined in Process (e).

30 S-—tep (i): Analogous conditions to those used in Proacess (€)
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Step (ii) Analogous conditions to ®hose used in Reaction Scheme 3.

Compounds of the formulza VII wherein X* is OC(R*), may also be pre=pared by
coupling the appropriate starting ritro phenol in Reaction Scheme 4 (X*H is OH) witha
compound of the formula Q*C(R*),OH, conveniently in under Mitsunobu conclitions
analogous to these described herezinafter for Process(f).

Process (c)

A suitable displaceable gr-oup 1* in the compound of the formula IX iss for example
halogeno or a sulfonyloxy group, for example fluoro, chloro, methylsulfonylosxy or toluene-4~
sulfonyloxy group. A particular group L? is fluoro or chloro or methylsulfonw/loxy.

The reaction of the quinaz=cline of formula VIH with the compound off formula IX is
conveniently carried out in the pr-esence of a suitable base such as,.for exampHe, a base as
described in relation to Process (=2) such as an alkali or alkaline earth metal canrbonate, for
example potassium carbonate.

The reaction a quinazolin_e of the formula VIII and the compound of £he formula IX is
conveniently carried out in the paresence of a suitable inert solvent or diluent, for example a
halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether
such as tetrahydrofuran or 1,4-di oxane, an aromatic solvent such as toluene, eor a dipolar
aprotic solvent such as N.N-dimesthylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one or dinniethylsulfoxide. The reaction is convenientl—y carried out ata
temperature in the range of, for example, from 25 to 100°C, conveniently at Ot near ambient
temperature.

Compounds of the forrmals IX are commercially available compoundis or they are
known in the literature, or they can be can be prepared by standard processess known in the art.

The quinazoline of the formula VIII may be prepared using conventi_onal methods, for
example, by reacting 2 compourad of the formula VI (as defined in relation too process (d))
with a compound of the formulan VIIIa:

(R%),
X?°H

H,N Y
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wherein R?, X*, a and Y are as hereinbefore defined, excepot that any functional group
is prottected if necessary, and whereafter any protecting group that —is present is removed by
convemtional means. The reaction is suitably carried out using ana”logous conditions to those
used im Process (d).

Compounds of the formula VIIIa are commercially availabsle compounds or they are
knowr in the literature, or they can be can be prepared by standard_ processes known in the art.
Processs (f)

The coupling of the quinazoline of formula X with the alco_hol of the formula XI is
converniently carried out using the Mitsunobu coupling reaction. S -uitable Mitsunobu
condit=jons are well known and include, for example, reaction in the= presence of a suitable
tertiar~y phosphine and a di-alkylazodicarboxylate in an organic.sol--vent such as THF, or
suitab1y dichloromethane and i the temperature range 0°C to 60°C_, but suitably at or near
ambie_nt temperature. A suitable tertiary phosphine includes for exeample tri-n-butylphosphine
or parsticularly tri-phenylphosphine. A suitable di-alkylazodicarbo=xylate includes, for
exampole, diethyl azodicarboxylate (DEAD) or suitably di-tert-buty-1 azodicarboxylate (DTAD)
or di-i_sopropyl azodicarboxylate. Details of Mitsunobu reactions amre contained in Tet. Letts.,
31, 69 9, (1990); The Mitsunobu Rcaction; D.L.Hughes, Organic Reeactions, 1992, Vol.42,
335-6556 and Progress in the Mitsunobu Reaction, D.L.Hughes, Orgzanic Preparations and
Proceclures International, 1996, Vol.28, 127-164.

The quinazoline of the formula X can be prepared by, for exxample, a compound of the
formuZla VI (as defined in relation to process (d)) with a compound_ of the formula VIIIa,
wherefin the group X**H is OH. Compounds of the formula XTI are commercially available
compounds or they are known in the literature, or they can be can e prepared by standard
proceszses known in the art.

Proceses (g) The coupling reaction may be carried out using analogcoous conditions to those
descritoed above for Process (f).

The quinazoline of formula XXX may be prepared using con~ventional techniques, for
exampele by reacting a quinazoline of the formula Vla as hereinbefcore defined with an aniline
of the formula VII as hereinbefore defined. The reaction may be caarried out using analogous
conditmons to those described above for Process (d).

The alcohol of formula XIII used as a starting material may= be prepared using
converational methods. The alcohol of the formula XITI may be pre—pared using conventional
proced_ures well known in the art, such as those illustrated by the exzamples herein.
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Process (h) A suitable leaving group represented by L3 includes for example halogeno such
as chloro or bromo. The reaction may be carried out in the presence of a suitable base such as
one of those described herein in relation to Processs (b). The reaction may be carried out using
analogous conditions to those described above foxr Process (b).

The compound of formula XIV may be prepared using conventional techniques.

The quinazoline derivative of the Formula [ may be obtained from the above processes
in the form of the free base or alternatively it may’ be obtained in the form of a salt, an acid
addition salt. When it is desired to obtain the free base from a salt of the compound of
Formula 1, the salt may be treated with a suitable base, for example, an alkali or alkaline earth
metal carbonate or hydroxide, for example sodiuzm carbonate, potassium carbonate, calcium
carbonate, sodium hydroxide or potassium hydro=xide,.or. by.treaunent-with ammonia for
example using a methanolic ammonia solution stach as 7N ammonia in methanol.

The protecting groups used in the process.es above may in general be chosen from any
of the groups described in the literature or known to the skilled chemist as appropriate for the
protection of the group in question and may be iratroduced by conventional methods.
Protecting groups may be removed by any convenient method as described in the literature or
known to the skilled chemist as appropriate for tiae removal of the protecting group in
question, such methods being chosen so as to effeect removal of the protecting group with
minimum disturbance of groups elsewhere in the molecule.

Specific examples of protecting groups are given below for the sake of convenience,
in which "lower", as in, for example, lower alkyl , signifies that the group to which it is
applied preferably has 1-4 carbon atoms. It will be understood that these examples are not
exhaustive. Where specific examples of methodss for the removal of protecting groups are
given below these are similarly not exhaustive. The use of protecting groups and methods of
deprotection not specifically mentioned are, of course, within the scope of the invention.

A carboxy protecting group may be the residue of an ester-forming aliphatic or
arylaliphatic alcohol or of an ester-forming silanel (the said alcohol or silanol preferably
containing 1-20 carbon atoms). Examples of car'boxy protecting groups include straight or
branched chain (1-12C)alkyl groups (for example isopropyl, and tert-butyl);
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl,
propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower
alkoxycarﬁonyloxy-lower alkyl groups (for examiple 1-methoxycarbonyloxyethyl and
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1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups Cfor example benzyl, 4-methoxybenzyl,
2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthaliclyl); tri(fower alkyl)silyl groups (for
example trimethylsilyl and tert-butyldimethylsilyl); tari(lower alkyl)silyl-lower alkyl groups
(for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods
particularly appropriate for the removal of carboxyl orotecting groups include for example
acid-, base-, metal- or enzymically-catalysed cleavagme.

Examples of hydroxy protecting groups inclumde lower alkyl groups (for example
tert-butyl), lower alkenyl groups (for example allyl)= lower alkanoyl groups (for example
acetyl); lower alkoxycarbony] groups (for example t_ert-butoxycarbonyl);
lower alkenyloxycarbonyl groups (for example allyl oxycarbonyl); aryl-lower alkoxycarbonyl

. groups (for example benzyloxycarbonyl, 4-methoxy-benzyloxycarbonyl, ... -

15

20

25

30

2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycartoonyl); trilower alkyl)silyl (for example
trimethylsilyl and tert-butyldimethylsilyl) and aryl-Bower alkyl (for example benzyl) groups.

Examples of amino protecting groups includlle formy}, aryl-lower alkyl groups (for
example benzyl and substituted benzyl, 4-methoxytoenzyl, 2-nitrobenzyl and
2,4-dimethoxybenzyl, and triphenylmethyl); di-4-arisylmethyl and furylmethyl groups; lowesr
alkoxycarbonyl (for example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example
allyloxycarbonyl); aryl-lower alkoxycarbonyl grougps (for example benzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycamrbonyl and 4-nitrobenzyloxycarbonyl);
lower alkanoyloxyalkyl groups (for example pivaloyloxymethyl); trialkylsilyl (for example
trimethylsilyl and tert-butyldimethylsilyl); alkylide=ne (for example methylidene) and
benzylidene and substituted benzylidene groups.

Methods appropriate for removal of hydrox=y and amino protecting groups include, foor
example, acid-, base-, metal- or enzymically-catalyesed hydrolysis for groups such as
2-nitrobenzyloxycarbonyl, hydrogenation for grou—ps such as benzyl and photolytically for
groups such as 2-nitrobenzyloxycarbonyl. For exammple a tert butoxycarbonyl protecting
group may be removed from an amino group by ar acid catalysed hydrolysis using
trifluoroacetic acid.

The reader is referred to Advanced Organi=c Chemistry, 4th Edition, by J. March,
published by John Wiley & Sons 1992, for genera.1 guidance on reaction conditions and
reagents and to Protective Groups in Organic Syn#thesis, 2" Edition, by T. Green et al., also
published by John Wiley & Son, for general guideance on protecting groups.
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It w~ill be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard areomatic substitution reactions or
generated oy conventional functional group modificaticons either prior to or immediately
following t-he processes mentioned above, and as such sare included in the process aspect of
the inventieon. Such reactions and modifications include=, for example, introduction of a
substituent: by means of an aromatic substitution reacticon, reduction of substituents, alkylatiors
of substitusents and oxidation of substituents. The reage=nts and reaction conditions for such
proceduress are well known in the chemical art. Particumlar examples of aromatic substitution
reactions imclude the introduction of a nitro group usin_g concentrated nitric acid, the
introduction of an acyl group using, for example, an accyl halide and Lewis acid (such as

. aluminjunm trichloride) under Friedel Crafts.conditions ;. the introduction of an alkyl group

using an allky] halide and Lewis acid (such as aluminiumm trichloride) under Friedel Crafts
conditions- ; and the introduction of a halogeno group.

WExen a pharmaceutically-acceptable salt of a cquinazoline derivative of the formula I
is requiredR, for example an acid-addition salt, it may b+e obtained by, for example, reaction of ™~
said quina zoline derivative with a suitable acid using & conventional procedure.

As= mentioned hereinbefore some of the compowunds according to the present inventiorn
may contamin one of more chiral centers and may there#fore exist as stereoisomers (for example=
when Q' i s pyrrolidin-2-yl). Stereoisomers may be serparated using conventional techniques,
e.g. chromatography or fractional crystallisation. The ~enantiomers may be isolated by
separatiomm of a racemate for example by fractional cry~stallisation, resolution or HPLC. The
diastereoissomers may be isolated by separation by virstue of the different physical properties
of the diasstereoisomers, for example, by fractional cry=stallisation, HPLC or flash
chromatoggzraphy. Alternatively particular stereoisomemrs may be made by chiral synthesis frorm
chiral star-ting materials under conditions which will mmot cause racemisation or epimerisation_,
or by deri—vatisation, with a chiral reagent. When a speecific stereoisomer is isolated it is
suitably issolated substantially free for other stereoisormers, for example containing less than
20%, part=icularly less than 10% and more particularly less than 5% by weight of other
stereoisorers.

In_ the section above relating to the preparatiora of the quinazoline derivative of
Formula X, the expression “inert solvent™ refers to a sclvent which does not react with the
starting naaterials, reagents, intermediates or products . in a manner which adversely affects thme
yield of tkae desired product.
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Persons sskilled in the art will appreciate that, in order to obt-ain compounds of the
invention in an amlternative and in some occasions, more convenient manner, the individual
process steps mentioned hereinbefore may be performed in differermt order, and/or the
individual reacti ons may be performed at different stage in the over-all route (i.e. chemical
transformations 1may be performed upon different intermediates to #those associated
hereinbefore with a particular reaction).

Certain i ntermediates used in the processes described above= are novel and form a
further feature omf the present invention. Accordingly there is provi-ded a compound of the
formula IT, or a salt thereof. The intermediate may be in the form cof a salt of the
intermediate. S=uch salts need not be a pharmaceutically acceptables salt. For example it may

_be useful to pre=pare an intermediate in the form of a pharmaceutic ally non-acceptable salt if,

for example, sucsh salts are useful in the manufacture of a compourmd of Formula L.
Biological Assa s

The inhi bitory activities of compounds were assessed in nom-cell based protein
tyrosine kinase .assays as well as in cell based proliferation assays ¥before their in vivo activity
was assessed in Xenograft studies.

a) Protein Tyreosine Kinase phosphorylation Assays

This tesst measures the ability of a test compound to inhibit the phosphorylation of a
tyrosine contairing polypeptide substrate by EGFR tyrosine kinase enzyme.

Recombwinant intracellular fragments of EGFR, erbB2 and eerbB4 (accession numbers
X00588, X03363 and L0O7868 respectively) were cloned and expre=ssed in the
baculovirus/Sf22 1 system. Lysates were prepared from these cells Iby treatment with ice-cold
lysis buffer (20mmM N-2-hydroxyethylpiperizine-N’-2-ethanesulfomic acid (HEPES) pH7.5,
150mM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCl,, 1naM ethylene
glycol-bis(B-aninoethyl ether) N°,N’,N’,N’-tetraacetic acid (EGT-A), plus protease inhibitors
and then clearead by centrifugation.

Constituative kinase activity of these recombinant proteins wvas determined by their
ability to phospehorylate a synthetic peptide (made up of a random co-polymer of Glutamic
Acid, Alanine zand Tyrosine in the ratio of 6:3:1). Specifically, Maaxisorb™ 96-well
immunoplates wwere coated with synthetic peptide (0.2ug of peptidile in a 200l phosphate
buffered saline (PBS) solution and incubated at 4°C overnight). P-lates were washed in 50mM
HEPES pH 7.4 at room temperature to remove any excess unboumd synthetic peptide. EGFR
or erbB2 activisties were assessed by incubation in peptide coated gplates for 20 minutes at
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room temperature in 100mM HEPES pH 7.4 at room temperature, adenosine trisphosphates
(ATP) at Km concentration for the respe=ctive enzyme, 10mM MnCl,, 0.1mM Na3VOa,
0.2mM DL-dithiothreitol (DTT), 0.1% W'riton X-100 with test compound in DMSO (final
concentration of 2.5%). Reactions were= terminated by the removal of the liquid componemts
of the assay followed by washing of the plates with PBS-T (phosphate buffered saline wit-h
0.5% Tween 20).

The immobilised phospho-peptiede product of the reaction was detected by
immunological methods. Firstly, platess were incubated for 90 minutes at room temperatumre
with antj-phosphotyrosine primary antilbodies that were raised in the mouse (4G10 from
Upstate Biotechnology). Following exsensive washing, plates were treated with Horseraclish
Peroxidase.(HRP) conjugated sheep an-ti-mouse.secondary antibody (NXA931 from .
Amersham) for 60 minutes at room tenperature. After further washing, HRP activity in ~each
well of the plate was measured colorimmetrically using 22°-Azino-di-[3-ethylbenzthiazolirae
sulfonate (6)] diammonium salt crystal-s (ABTS™ from Roche) as a substrate.

Quantification of colour develompment and thus enzyme activity was achieved by sthe
measurement of absorbance at 405nm eon a Molecular Devices ThermoMax microplate re=ader.
Kinase inhibition for a given compoun_d was expressed as an ICsg value. This was deterrmined
by calculation of the concentration of <ompound that was required to give 50% inhibitiomn of
phosphorylation in this assay. The ranege of phosphorylation was calculated from the possitive
(vehicle plus ATP) and negative (vehisle minus ATP) control values.

b) EGFR driven KB cell proliferatiosn assay

This assay measures the abilitye of a test compound to inhibit the proliferation of “XB
cells (human naso-pharangeal carcinomma obtained from the American Type Culture
Collection (ATCC)).

KB cells were cultured in Dultoecco’s modified Eagle’s medium (DMEM) conta—ining
10% foetal calf serum, 2 mM glutamimne and non-essential amino acids at 37°C in a 7.5%~% CO,
air incubator. Cells were harvested freom the stock flasks using
Trypsin/ethylaminediaminetetraacetic- acid (EDTA). Cell density was measured using am.
haemocytometer and viability was cal_culated using trypan blue solution before being se-eded
at a density of 1.25x10° cells per well of a 96 well plate in DMEM containing 2.5% chaarcoal
stripped serum, 1mM glutamine and ron-essential amino acids at 37°C in 7.5% CO; aned
allowed to settle for 4 hours.
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Following adhesion to the plate, thue cells are treated with or without EGF (£inal
concentration of 1ng/ml) and with or with out compound at a range of concentratiors in
dimethylsulfoxide (DMSO) (0.1% final) before incubation for 4 days. Following thhe
incubation period, cell numbers were determined by addition of 50l of 3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) (stock 5mg/ml) for~ 2 hours.
MTT solution was then tipped off, the plate gently tapped dry and the cells dissolv-ed upon the
addition of 100ul of DMSO.

Absorbance of the solubilised cell s was read at 540nm using a Molecular Devices
ThermoMax microplate reader. Inhibitiom of proliferation was expressed as an IC s value.
This was determined by calculation of the concentration of compound that was reqguired to
give 50% inhibition of proliferation. -The:-range-of proliferation was ealculated from the
positive (vehicle plus EGF) and negative (vehicle minus EGF) control values.

) Clone 24 phospho-erbB2 cell assay

This immunofluorescence end point assay measures the ability of a test cormpound to
inhibit the phosphorylation of erbB2 in a MCF7 (breast carcinoma) derived cell litme which
was generated by transfecting MCF7 cells with the full length erbB2 gene using s.tandard
methods to give a cell line that overexpresses full length wild type erbB2 protein (Chereinafter
‘Clone 24’ cells).

Clone 24 cells were cultured in G-rowth Medium (phenol red free Dulbecc=0’s
modified Eagle’s medium (DMEM) containing 10% foetal bovine serum, 2 mM g=lutamine
and 1.2mg/ml G418) in a 7.5% CO, air imcubator at 37°C. Cells were harvested freom T75
stock flasks by washing once in PBS (ph osphate buffered saline, pH7.4, Gibco No. 10010-
015) and harvested using 2mils of Trypsim (1.25mg/ml) / ethylaminediaminetetraaecetic acid
(EDTA) (0.8mg/ml) solution. The cells ~were resuspended in Growth Medium. Cell density
was measured using a haemocytometer and viability was calculated using Trypan Blué
solution before being further diluted in Growth Medium and seeded at a density o £1x10° cells
per well (in 100ul) into clear bottomed 9 6 well plates (Packard, No. 6005182).

3 days later, Growth Medium was removed from the wells and replaced w—ith 100ul
Assay Medium (phenol red free DMEM_, 2mM glutamine, 1.2mg/ml G418) either— with or
without erbB inhibitor compound. Platess were returned to the incubator for 4hrs asnd then 201
of 20% formaldehyde solution in PBS wras added to each well and the plate was le=f! at room

temperature for 30 minutes. This fixative solution was removed with a multichanmnel pipette,
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100p] of PBS -was added to each well and then removed with a maultichannel pipette and then
50! PBS was. added to each well. Plates were then sealed and stoored for up to 2 weeks at 4°C.

Immur-iostaining was performed at room temperature. We=1ls were washed once with
200p1 PBS / T ween 20 (made by adding 1 sachet of PBS / Tweem dry powder (Sigma, No.
P3563) to 1L of double distilled H,O) using a plate washer then —200p1 Blocking Solution %
Marvel dried skimmed milk (Nestle) in PBS /Tween 20) was adcded and incubated for 10
minutes. Bloczking Solution was removed using a plate washer amnd 200l of 0.5% Triton X-
100 / PBS waas added to permeabalise the cells. After 10 minutess, the plate was washed with
200yl PBS / “Tween 20 and then 200yl Blocking Solution was ac1ded once again and incubated
for 15 minute=s. Following removal of the Blocking Solution wit-ha plate washer, 30ul of
rabbit polycleonal anti-phosphio EtbB2 1gG antibody (epitope piaospho-Tyr 1248, SantaCruz,
No. SC-12352-R), diluted 1:250 in Blocking Solution, was adde=d to each well and incubated
for 2 hours. ~Then this primary antibody solution was removed =rom the wells using a plate
washer follo—wed by two 200ul PBS / Tween 20 washes using a plate washer. Then 30ul of
Alexa-Fluor 488 goat anti-rabbit IgG secondary antibody (Mole=cular Probes, No. A-11008),
diluted 1:75€0 in Blocking Solution, was added to each well, From now onwards, wherever
possible, plamtes were protected from light exposure, at this stagee by sealing with black
backing tape. The plates were incubated for 45 minutes and the=n the secondary antibody
solution wass removed from the wells followed by two 200ul PBE3S / Tween 20 washes using a
plate washemr. Then 100p1 PBS was added to each plate, incuba—ted for 10 minutes and then
removed usTing a plate washer. Then a further 100ul PBS was aadded to each plate and then,
without pro_longed incubation, removed using a plate washer. When 50l of PBS was added to
each well amd plates were resealed with black backing tape anc stored for up to 2 days at 4°C
befare anal»ssis.

The Fluorescence signal is each well was measured usiing an Acumen Explorer
Instrument (Acumen Bioscience Ltd.), a plate reader that can toe used to rapidly quantitate
features of -images generated by laser-scanning. The instrumer—at was set to measure the
number of =fluorescent objects above a pre-set threshold value and this provided a measure of
the phospheorylation status of erbB2 protein. Fluorescence dosse response data obtained with
each compaound was exported into a suitable software package= (such as Origin) to perform
curve fittin_g analysis. Inhibition of erbB2 phosphorylation wams expressed as an ICso value.
This was d-etermined by calculation of the concentration of cosmpound that was required to
give 50% i_nhibition of erbB2 phosphorylation signal.
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d.) In vivo BT-474 Xenograft assay

This assay measures the ability of =a test compound to inhibit the growth of a BT—474

twamour cell xenograft (human mammary carcinoma obtained from Dr Baselga, Laboratcorio
R ecerca Oncologica, Paseo Vall D'Hebrora 119-129, Barcelona 08035, Spain) in Female
Swiss athymic mice (Alderley Park, nu/ni+ genotype) (Baselga, J. et al. (1998) Cancer
PResearch, 58, 2825-2831).

Female Swiss athymic (nu/nu gen otype) mice were bred and maintained in Aldesrley

Wark in negative pressure Isolators (PF1 Seystems Ltd.). Mice were housed in a barrier acility
—with 12hr light/dark cycles and provided with sterilised food and water ad libitum. All_

10 -procedures were performed on mice of at- least 8 weeks of age. BT-474 tumour cell
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-xenografts were established in the hind fllank of donormice by sub-cutaneous injectioras of
1x107 freshly cultured cells in 100p of s-erum free media with 50% Matrigel per animzal. On
day 14 post-implant, mice were randomizsed into groups of 10 prior to the treatment wikth
compound or vehicle control that was acCministered once daily at 0.1ml/10g body weigsht.
Tumour volume was assessed twice wee=kly by bilateral Vernier calliper measurement, using
the formula (length x width) x V(length = width) x (7/6), where length was the longest-
diameter across the tumour, and width was the corresponding perpendicular. Growth
inhibition from start of treatment was camlculated by comparison of the mean changes D
tamour volume for the control and treated groups, and statistical significance betweerm the two
groups was evaluated using a Students 7~ test.

Although the pharmacological p-roperties of the compounds of the Formula I wary with
structural change as expected, in generaml activity possessed by compounds of the Foramula I,
may be demonstrated at the following ¢ oncentrations or doses in one or more of the aabove
tests (a), (b) and (c):-

Test (a):- ICso in the range_, for example, 0.001 - 1 nM;

Test (b):- ICso in the range ., for example, 0.001 - 5 pM;

Test (¢):- ICs, in the range , for example, 0.001 - 5 pM;

Test (d):- activity in the ramnge, for example, 1-200 mg/kg/day;

No physiologically unacceptable toxicity was observed in Test (d) at the effeactive dose
for compounds tested of the present inwention. Accordingly no untoward toxicologiecal effects
are expected when a compound of Forrzmula ], or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore is administered at the dosage ranges defined hereinafter.
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By way of example, Tamble A illustrates the activity of representative compeounds
according to the invention. Column 2 of Table A shows ICso data from Test (a) fosx the
inhibition of EGFR tyrosine k®nase protein phosphorylation; column 3 shows ICs0. data from
Test (a) for the inhibition of er=bB2 tyrosine kinase protein phosphorylation; and ceolumn 4

shows ICso data for inhibition of phosphorylation of erbB2 in a MCF7 derived cel_1line in Test
(c) described above:
Table A
Example Number | ICso (WEVM) ICso (M) ICso (UM)
Test (a)): Test (a): Test (c):
Inhibition of Inhibition of Inhibition of
EGFR tyrosine | erbB2 tyrosine - erbB2 tyrosinee
kinase protein kinase protein kinase p;oteh-
phosplxorylation | phosphorylation phosphorylatiion
0.039 0.002 0.210
9 0.021 0.007 0.150
14 0213 0.002 0.004

According to a furthe=r aspect of the invention there is provided a pharma_ceutical
composition which comprise=s a quinazoline derivative of the formula I, ora
pharmaceutically-acceptable= thereof, as defined hereinbefore in association withm a
pharmaceutically-acceptable= diluent or carrier.

The compositions of ~the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsioms, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, O intments,
gels, or aqueous or oily solu_tions or suspensions), for administration by inhalati-on (for
example as a finely divided powder or a liquid aerosol), for administration by irasufflation (for
example as a finely divided powder) or for parenteral administration (for exampole as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intram—uscular dosing
or as a suppository for recta_l dosing).

The compositions off the invention may be obtained by conventional proscedures using
conventional pharmaceuticzal excipients, well known in the art. Thus, composit=ions intended
for oral use may contain, fowt example, one or more colouring, sweetening, flaveouring and/or

preservative agents.



10

15

20

25

30

WO 2005/026151 PCT/GB2004/0(33931
-103 -

The amount of active ingredient thatis combined with one or more excipients @to
produce a single dosage form will necessarily ~vary depending upon the host treated an.dthe
particular route of administration. For examphe, a formulation intended for oral
administration to humans will generally contaiin, for example, from 0.5 mg to 0.5 g of ™ active
agent (more suitably from 0.5 to 100 mg, for exxample from 1 to 30 mg) compounded ~with an
appropriate and convenient amount of excipie-nts which may vary from about 5 to abosut 98
percent by weight of the total composition.

The size of the dose for therapeutic or prophylactic purposes of a quinazoline
derivative of the formula I will naturally vary according to the nature and severity of athe
conditions, the age and sex of the animal or p=atient and the route of administration, acccording
to well known principles of medicine. ‘ -

In using a quinazoline derivative of thme formula I for therapeutic or prophylac=tic
purposes it will generaily be administered so that a daily dose in the range, for exampole, 0.1
mg/kg to 75 mg/kg body weight is received, ggiven if required in divided doses. In ge=neral
lower doses will be administered when a paresnteral route is employed. Thus, for exa.mple, for
intravenous administration, a dose in the rangze, for example, 0.1 mg/kg to 30 mg/kg “body
weight will generally be used. Similarly, for- administration by inhalation, a dose in #the range,
for example, 0.05 mg/kg to 25 mg/kg body veweight will be used. Oral administration._ is
however preferred, particularly in tablet fornm. Typically, unit dosage forms will cormtain
about 0.5 mg to 0.5 g of 3 compound of this -invention.

We have found that the compounds of the present invention possess anti-proMiferative
properties such as anti-cancer properties that: are believed to arise from their erb-B,
particularly EGFR and more particularly erbeB2 receptor tyrosine kinase inhibitory a- ctivity.
Furthermore, certain of the compounds acco-rding to the present invention possess
substantially better potency against the erbBs2 receptor tyrosine kinase, than against other
tyrosine kinases enzymes, such as EGFR tyr-osine kinase. Such compounds possess sufficient
potency against the erbB2 receptor tyrosine kinase that they may be used in an amownt
sufficient to inhibit erbB2 receptor tyrosine kinase whilst demonstrating little, or sigemificantly
lower, activity against other tyrosine kinasess such as EGFR. Such compounds are 1=ikely to be
useful for the selective inhibition of erbB2 r—eceptor tyrosine kinase and are likely tos be useful
for the effective treatment of, for example e=1bB2 driven tumours. Accordingly, the
compounds of the present invention are expwected to be useful in the treatment of disseases or
medical conditions mediated alone or in par—t by and erb-B, particularly erbB2 recepotor
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tyrosine kinases, i.e. the compounds may be used to produce a erb-B, particularly an e-xbB2,
receptor tyrosine kinase inhibitory effect in a2 warm-Tlooded animal in need of such tre=atment.
Thus the compounds of the present invention providi.e a method for the treatment of m=alignant
cells characterised by inhibition of the erb-B, partictalarly erbB2, receptor tyrosine kinmase.
Particularly the compounds of the invention may be used to produce an anti-proliferat-ive
and/or pro-apoptotic and/or anti-invasive effect meclliated alone or in part by the inhib-ition of
erb-B, particularly erbB2, receptor tyrosine kinases.. Particularly, the compounds of tThe
present invention are expected to be useful in the prevention or treatment of those tunmnours
that are sensitive to inhibition of an erb-B, particulaarly the erbB2, receptor tyrosine kiinase that
are involved in the signal transduction steps which <drive proliferation and survival of= these

. tumour cells. .Accordingly the compounds of the paresent invention are expected to be= useful
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in the treatment and/or prevention of a pumber of kx yperproliferative disorders by pro=viding an
anti-proliferative effect. These disorders include, f<or example psoriasis, benign prosfikatic
hyperplasia (BPH), atherosclerosis and restenosis and, in particular, erb-B, more partzicularly
erb-B2, receptor tyrosine kinase driven tumours. Such benign or malignant tumours may
affect any tissue and include non-solid tumours such as leukaemia, multiple myelom-a or
lymphoma, and also solid tumours, for example bille duct, bone, bladder, brain/CNS, breast,
colorectal, cervical, endometrial, gastric, head and neck, hepatic, lung, muscle, neurconal,
oesophageal, ovarian, pancreatic, pleural/peritoneaal membranes, prostate, renal, skirme,
testicular, thyroid, uterine and vulval tumours.

According to this aspect of the invention thaere is provided a quinazoline deri_vative of
the formula I, or a pharmaceutically acceptable sakt thereof, for use as a medicamentx.

Thus according to this aspect of the invention there is provided the use ofa
quinazoline derivative of the formula ], or a pharmaceutically-acceptable salt thereo-f, as
defined hereinbefore in the manufacture of a medi cament for use in the production ©fan
anti-proliferative effect ina warm-blooded animal such as man..

According to a further feature of this aspectt of the invention there is provide=da
method for producing an anti-proliferative effect in a warm-blooded animal, such ass man, in
need of such treatment which comprises administering to said animal an effective ammount of a
quinazoline derivative of the formula I, ora pharmmaceutically acceptable salt thereosf, as
hereinbefore defined.



10

15

20

25

30

WO 2005/026151 PCT/GB2004/003931
-105-

According to a further aspect of the invention there is provided a quinazoline
derivative of the formula L, or a pharmaceutically acceptable salt thereof, for use in the
production of an anti-proliferative effect imn a warm-blooded animal such as man.

According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the formula 1, or- a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture o-f a medicament for use in the production of an
anti-proliferative effect which effect is produced alone or in part by inhibiting erbB2 receptor
tyrosine kinase in a warm-blooded animall such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferativee effect which effect is produced alone or in part by
inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal, such as man, in peed of . .
such treatment which comprises administering to said animal an effective amount ofa
quinazoline derivative of the formula I, ox a pharmaceutically acceptable salt thereof, as
hereinbefore defined.

According to a further aspect of the invention there is provided a quinazoline
derivative of the formula I, or a pharmaceeutically acceptable salt thereof, for use in the
production of an anti-proliferative effect which effect is produced alone or in part by
inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal such as man.

According to a further aspect of tthe present invention there is provided the use ofa
quinazoline derivative of the formula I, ora pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in the treatment of a disease
or medical condition (for example a cancer as mentioned herein) mediated alone or in part by
erb-B, particularly erbB2, receptor tyros3ine kinase.

According to a further feature of ™ this aspect of the invention there is provided a
method for treating a disease or medical condition (for example a cancer as mentioned herein)
mediated alone or in part by erb-B, parti_cularly erbB2, receptor tyrosine kinase in a
warm-blooded animal, such as man, in meed of such treatment, which comprises administering
to said animal an effective amount of a qquinazoline derivative of the formula L, or a
pharmaceutically-acceptable salt thereoff, as defined hereinbefore.

According to a further aspect of the invention there is provided a quinazoline
derivative of the formula I, or a pharmacceutically acceptable salt thereof, for use in the
treatment of a disease or medical condition (for example a cancer as mentioned herein)
mediated alone or in part by erb-B, particularly erbB2, receptor tyrosine kinase.
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Accor-ding to a further aspect of the invention ther e is provided the use of a
quinazoline d_erivative of the formula I, or a pharmaceutic=ally-acceptable salt thereof, as
defined hereimbefore in the manufacture of a medicament for use in the prevention or
treatment of tthose tumours which are sensitive to inhibitieon of erbB2 receptor tyrosine kinas<
that is involveed in the signal transduction steps which leasd to the proliferation of tumour cells.
Accor-ding to a further feature of this aspect of the= invention there is provided a
method for thme prevention or treatment of those tumours wwhich are sensitive to inhibition of
erbB2 receptoor tyrosine kinase, that is involved in the sig-mal transduction steps which lead to
the proliferatZion and/or survival of tumour cells in a warrm-blooded animal, such as man, in

need of such treatment, which comprises administering t© said animal an effective amount off

. a quinazoline=. derivative of the formula I, or a pharmaceu-tically-acceptable salt thereof, as.

defined herei nbefore.

Accomding to a further aspect of the invention theare is provided a quinazoline
derivative of~ the formula I, or a pharmaceutically acceptaable salt thereof, for use in the
prevention omr treatment of those tumours which are sensi_tive to inhibition of the erbB2
receptor tyro sine kinase, that is involved in the signal tramnsduction steps which lead to the
proliferation and/or survival of tumour cells. According t-o a further aspect of the invention
there is provided the use of a quinazoline derivative of thme formulal, or a
pharmaceutically-acceptable salt thereof, as defined here-inbefore in the manufacture of a
medicament for use in providing a erbB2 receptor tyrosirme kinase inhibitory effect.

Acco rding to a further feature of this aspect of thee invention there is provided a
method for peroviding an erbB2 receptor tyrosine kinase #nhibitory effect in a warm-blooded
animal, such_ as man, in need of such treatment, which coomprises administering to said anim al
an effective samount of a quinazoline derivative of the fomrmula], or a
pharmaceutiacally-acceptable salt thereof, as defined here=inbefore.

Accomrding to a further aspect of the invention the=re is provided a quinazoline
derivative ofS the formula I, or a pharmaceutically acceptaable salt thereof, for use in providin g
an erbB2 reczeptor tyrosine kinase inhibitory effect.

Accomrding to a further aspect of the invention the=re is provided the use of a
quinazoline aderivative of the formula I, or a pharmaceutii cally-acceptable salt thereof, as
defined here-inbefore in the manufacture of a medicamemat for use in providing a selective
erbB2 kinase inhibitory effect.
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Accordaing to a further feature of this aspect of the invention there is prowided a
method for pro-viding a selective erbB2 kinase inhibitory effect in a warm-bloodded animal,
such as man, irx need of such treatment, which comprises administering to said 2animal an
effective amount of a quinazoline derivative of the formula I, or a
pharmaceuticallly-acceptable salt thereof, as defined hereinbefore.

Accord-ing to a further aspect of the invention there is provided a quinaze~oline
derivative of time formula I, or a pharmaceutically acceptable salt thereof, for use= in providing
a selective erbI32 kinase inhibitory effect.

By “a s elective erbB2 kinase inhibitory effect” is meant that the quinazooline derivative
of Formula I is- more potent against erbB2 receptor tyrosine kinase than it is agaminst other
kinases.. In par-ticular.some. of the compounds according to the invention are mcore potent
against erbB2 meceptor kinase than it is against other tyrosine kinases such as ot"her erb-B
receptor tyrosime kinases, particularly EGFR tyrosine kinase. For example a seBRective erb-B2
kinase inhibito-r according to the invention is at least 5 times, preferably at least 10 times more
potent against eerbB2 receptor tyrosine kinase than it is against EGFR tyrosine k—inase, as
determined fro-m the relative ICsy values in suitable assays (for example the by ecomparing the
ICso value from the Clone 24 phospho-erbB2 cell assay (a measure of the erb-B=2 tyrosine
kinase inhibitory activity in cells) with the ICso from the KB cell assay (a meastiare of the
EGFR tyrosine= kinase inhibitory activity in cells) for a given test compound as edescribed
above).

Accord ing to a further aspect of the present invention there is provided t=he use of a
quinazoline demrivative of the formula I, or a pharmaceutically-acceptable salt th-ereof, as
defined hereinboefore in the manufacture of a medicament for use in the treatmemnt of a cancer,
for example a cancer selected from leukaemia, multiple myeloma, lymphoma, t>ile duct, bone,
bladder, brain/&CNS, breast, colorectal, cervical, endometrial, gastric, head and reck, hepatic,
lung, muscle, meuronal, oesophageal, ovarian, pancreatic, pleural/peritoneal memmbranes,
prostate, renal, skin, testicular, thyroid, uterine and vulval cancer.

Accord-ing to a further feature of this aspect of the invention there is pro—vided a
method for trezating a cancer, for example a cancer selected from selected from BMeukaemia,
multiple myelosma, lymphoma, bile duct, bone, bladder, brain/CNS, breast, colosrectal,
cervical, endomnetrial, gastric, head and neck, hepatic, lung, muscle, neuronal, o- esophageal,
ovarian, pancrezatic, pleural/peritoneal membranes, prostate, renal, skin, testiculaar, thyroid,

uterine and vul-val cancer in a warm-blooded animal, such as man, in need of su_ch treatment,
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which commprises administering to said animal an effectiwe amount of a quinazoline derivative
of the forrmula L, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore.

Ac=cording to a further aspect of the invention theere is provided a quinazoline
derivative of the formula L, or a pharmaceutically acceptable salt thereof, for use in the
treatment of a cancer, for example a cancer selected froem leukaemia, multiple myeloma,
lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, cervical, endometrial,
gastric, hesad and neck, hepatic, lung, muscle, neuronal, oesophageal, ovarian, pancreatic,
pleural/pe=ritoneal membranes, prostate, renal, skin, testJicular, thyroid, uterine and vulval
cancer.

TEne anti-proliferative treatment defined hereinb-efore may be applied as a sole therapy

. or may inevolve, in addition to the quinazoline derivativ e.of the invention, conventional
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surgery o-r radiotherapy or chemotherapy. Such chemo-therapy may include one or more of

the followving categories of anti-tumour agents:

As menti oned above the size of the dose required for time therapeutic or prophlyactic treatmenat
of a parti-cular disease will necessarily be varied depencling upon, amongst other things, the
host treated, the route of administration and the severit-y of the illness being treated.

T he anti-proliferative treatment defined hereintoefore may be applied as a sole therapy
or may irvolve, in addition to the quinazoline derivatiwe of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of
the followwing categories of anti-tumour agents :- |
@) a-ntiproliferative/antineoplastic drugs and combwinations thereof, as used in medical
oncologsy, such as alkylating‘ agents (for example cis-p latin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulfan aand nitrosoureas); antimetabolites (for
example antifolates such as fluoropyrimidines like S-flluorouracil and tegafur, raltitrexed,
methotresxate, cytosine arabinoside and hydroxyurea; aantitumour antibiotics (for example
anthracy~clines like adriamycin, bleomycin, doxorubiciin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin); antim#totic agents (for example vinca
alkaloidss like vincristine, vinblastine, vindesine and viinorelbine and taxoids like taxol and
taxotere_); and topoisomerase inhibitors (for example e=pipodophyllotoxins like etoposide andll
teniposiade, amsacrine, topotecan and camptothecin);

(ii) Cytostatic agents such as antioestrogens (for exxample tamoxifen, toremifene,
raloxifemne, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example

fulvestr=ant), antiandrogens (for example bicalutamide , flutamide, nilutamide and cyproteronae
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acetate), LHRH antagonists or LHRH agonists (for exzample goserelin, leuprorelin and
buserelin), progestogens (for example megestrol acetat=e), aromatase inhibitors (for example
as anastrozole, letrozole, vorazole and exemestane) ancd inhibitors of So-reductase such as
finasteride;

(iii)  agents which inhibit cancer cell invasion (for e=xample metalloproteinase inhibitors
like marimastat and inhibitors of urokinase plasminoge=n activator receptor function);

(iv) * inhibitors of growth factor function, for exampMe such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for examrple the anti-erbB2 antibody
trastuzumab [Herceptin™] and the anti-erbB1 antibodsy cetuximab [C225]), farnesyl
transferase inhibitors, tyrosine kinase inhibitors and semrine/threonine kinase inhibitors, for
example.other inhibitors of the epidermal growth facto—r family (for example EGFR family
tyrosine kinase inhibitors such as N-(3-chloro-4-fluoro—phenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (geﬁtinib, AZZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, O SI-774) and 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-#-amine (CI 1033)), for example
inhibitors of the platelet-derived growth factor family =and for example inhibitors of the
hepatocyte growth factor family;

%) antiangiogenic agents such as those which inhilboit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelizal cell growth factor antibody
bevacizumab [Avastin™], compounds such as those dissclosed in International Patent
Applications WO 97/22596, WO 97/30035, WO 97/32:856 and WO 98/13354) and
compounds that work by other mechanisms (for exampele linomide, inhibitors of integrin
avf3 function and angiostatin);

(vi)  vascular damaging agents such as Combretastat-in A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO00/40529, WO 00/41669, W001/92224,
W002/04434 and W0O02/08213;

(vii) antisense therapies, for example those which are d-irected to the targets listed above, such
as ISIS 2503, an anti-ras antisense;

(viii) gene therapy approaches, including for example a-pproaches to replace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GEDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deamainase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patie:mt tolerance to chemotherapy or

radiotherapy such as multi-drug resistance gene therapy~; and
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(ix) immunotherapy approachess, including for example ex-vivo and in-vivo appproaches to
increase the immunogenicity off patient tumour cells, such as transfection witka cytokines such -
as interleukin 2, interleukin 4 o»r granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic «ells, approaches using cytokine-transfected tummour cell lines
and approaches using anti-idiotypic antibodies.

- Such conjoint treatmen t may be achieved by way of the simultaneous-, sequential or
separate dosing of the individimal components of the treatment. Such combin_ation products
employ the compounds of this invention within the dosage range described hmereinbefore and
the other pharmaceutically-act-ive agent within its approved dosage range.

_ ... According to.this aspect of the invention there is provided a pharmac=eutical product
comprising a quinazoline deriwvative of the Formula I as defined hereinbefore= and an
additional anti-tumour agent as defined hereinbefore for the conjoint treatme=nt of cancer.

Although the compourds of the Formula I are primarily of value as therapeutic agents
for use in warm-blooded aninnals (including man), they are also useful wherzever it is required
to inhibit the effects of the eroB receptor tyrosine protein kinases. Thus, the=y are useful as
pharmacological standards fox use in the development of new biological tes¥ts and in the
search for new pharmacological agents.

The invention will now be illustrated by the following non limiting e=xamples in
which, unless stated otherwis e:

(i) temperatures are given in legrees Celsius (°C); operations were carried cout at room or
ambient temperature, that is, ata temperature in the range of 18-25°C;

(ii) organic solutions were dried over anhydrous magnesium sulfate; evapomration of solvent
was carried out using a rotarsy evaporator under reduced pressure (600-4000 Pascals;
4.5-30mmHg) with a bath texmperature of up to 60°C;

(iii) chromatography means #lash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates;

(iv) in general, the course of reactions was followed by TLC and / or analy—tical LC-MS, and
reaction times are given for i llustration only;

(v) final products had satisfa_ctory proton nuclear magnetic resonance (NMR) spectra and/or
mass spectral data;

(vi) yields are given for illustration only and are not necessarily those whicCh can be obtained

by diligent process developrment; preparations were repeated if more matemrial was required;
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(vii) when given, NMR data iss in the form of delta values for major diagnostic pro-tons, given
in parts per million (ppm) relaitive to tetramethylsilane (TMS) as an internal standeard,
determined at 300 MHz using perdeuterio dimethyl sulfoxide (DMSO-ds) as solve=nt unless
otherwise indicated; the followwving abbreviations have been used: s, singlet; d, doublet; t,
triplet; q, quartet; m, multiplest; b, broad;

(viii) chemical symbols have #their usual meanings; SI units and symbols are used;.

(ix) solvent ratios are given irm volume:volume (v/v) terms; and

(x) mass spectra were run wit'h an electron energy of 70 electron volts in the chenmical
ionization (CI) mode using a edirect exposure probe; where indicated ionization waas effected
by electron impact (EI), fast aatom bombardment (FAB) or electrospray (ESP); vaKues for m/z

. are given;.generally, only ion s.which indicate the parent mass are reported; and umless
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otherwise stated, the mass iom quoted is (MH)" which refers to the protonated masss ion;
reference to M is to the masss ion generated by loss of an electron; and reference —to M-H' is
to the mass ion generated by Joss of a proton;

(xi) unless stated otherwise ceompounds containing an asymmetrically substituted carbon
and/or sulfur atom have not been resolved;

(xii) where a synthesis is desecribed as being analogous to that described in a prev—ious example
the amounts used are the milllimolar ratio equivalents to those used in the previou s example;

(xiii) all microwave reactions were carried out in a CEM Discover™ microwave ssynthesisor;

(xiv) preparative high performance liquid chromatography (HPLC) was per—formed on a
Gilson instrument using the Following conditions:

Column: 21 mo x 10 cm Hichrom RPB

Solvent A: Water +0.1% trifluoroacetic acid,

Solvent B: Acetoritrile + 0.1% trifluoroacetic acid

Flow rate: 18 ml /min

Run time: 15 mirutes with a 10 minute gradient from 5-95% B

Wavelength: 254 nrm, bandwidth 10 nm

Injection volume 2.0-4.0ml;
(xv) the following abbreviatzions have been used:

HATU 0-(7-Azabenzotriazol-1-y1)-N,N,N',N'-Tetramethy Juronium
Hexafluoro-Phosphate;
DIAD diisopropyl azodicarboxylate;

THF tetrahydrofuran;
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DMF _N,N-dimethylforma_mide;
DMA N, N-dimethylacetarmide;
DCM dichloromethane;
DMSO dimethylsnifoxide;
IPA isopropyl alcohol;
ether diethyl ether;
TFA trifluoroacetic acid;

EtOAc ethyl acetate;
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Exa mple 1
2-{4-[(4-{[3-Chloro-4-(pyridin-z-ylmethoxy)phenyl]a.mino}quinmlin—6-
yl)osxy]piperidin-1-yl}-2-0xoethanol

Hi
SRS
Ho’ﬁr N 7
)

5 A mixture of HATU (234 mg), N,N-diisopropyRethylamine (7 15 i), glycolic acid (47
mgx) and N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]- 6-(piperidin-4-yloxy)quinazolin-4-
amine (189 ing) it DCM (5 ml) was stirred overnight. The'solution was concentrated in
vazcuo and the residue purified by chromatography usizg EtOAc to DCM - 5% methanol as
elmiznt. The resultant product was treated with a polymaer-supported carbonate (ex. Argonai=yt

10 teechnologies) to give the title compound as a white sollid (65 mg, 31%); NMR spectrum
(DMSO-d6) 1.60 - 1.80 (m, 2H), 1.95 - 2.11 (m, 2H), 3.32- 3.49 (m, 2H), 3.58 - 3. 69 (m,
1H), 4.13 (4, 2H), 4.53 (t, 1H), 4.80 - 4.90 (m, 1H), 5-31 (s, 2H), 7.30 (d, 1H), 7.35 - 7.40 (Cm,
13H), 7.58 (dd, 1H), 7.60 (d, 1H), 7.72 (dd, 1H), 7.75 Cd, 1H), 7.89 (dt, 1H), 7.95 (d, 1H), 800
(&, 1H), 8.49 (s, 1H), 8.60 (dt, 1H) and 9.54 (s, 1H); Mvass spectrum MH" 520.

15 The N-[3 -chloro-4-(pyﬁdin-Z-ylmethoxy)phemyl]—6—(pipcridin—4—yloxy)quinazolin—-4—
a-mine used as starting material was prepared as followvs:

DMF (500 pl) was added to a suspension of 6-acetoxy-3,4-dihydro-3H-quinazolin—4-
oene (6.0 g) in thionyl chloride (45 ml) and the mixture was stirred and heated at 90°C for 23
Imours. Volatile material was removed by evaporatiom and the residue was azeotroped witta

20 t oluene (20 ml) to give 4-chloroquinazolin-6-yl acetate (7.61 g, 99%) as a solid which wass
ased without purification; NMR spectrum (CDCl3) 9 .10 (s, 1H), 8.19 (s, 1H), 8.03 (d, 1H)w,
7.95 (dd, 1H), 2.38 (s, 3H).

4-Chloroquinazolin-6-yl acetate (7.61 g) was. dissolved in TN ammonia in methaneo]
« 100 ml) and stirred under nitrogen for 1h. The solu_tion was reduced in volume to about 2 ml

25 ' =and triturated with diethyl ether to give 4-chloroquiraazolin-6-ol (4.20 g, 80%) as a beige
solid; NMR spectrum (DMSO-d6) 8.85 (s, 1H), 7.96 (d, 1H), 7.61 (dd, 1H), 7.40 (d, 1H)..

4-Chloroquinazolin-6-ol (250 mg) in DCM (10 ml) was treated with
triphenylphosphine (540 mg), 1-tert-butoxycarbony-I-4-hydroxypiperidine (414 mg) and
DIAD (420 mg) and stirred under nitrogen for 20 hours. The solution was purified by
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chromatography u-sing ethyl acetate — isohexane as eluant to give #ert-butyl 4-((4-
chloroquinazolin-+6-yl)oxypiperidine-1-carboxylate (96%) as a whhite solid; Mass spectrum
MH' 364.

tert-butyl -4-[(4-chloroquinazolin—6—y1)oxy]piperidine-l-cau'boxylate (580 mg) in IPA
(8 ml) containing N,N-diisopropylethylamine (281 i) was treatec with 3-chloro-4-(pyridin-2-
ylmethoxy)anilinee (377 mg, obtained as described in Example 13 of WO 96/15118) and
heated at 80°C fo -r 4 hours. The mixture was cooled, treated with_ HC1 (4M in dioxane) (1.61
ml) and stirred owvemnight. The solution was concentrated in vacu -0 and the residue purified by
chromatography —using DCM — 5% methanol — 0.2% NH4OH as elegant to give N-[3-chloro-4-
(pyridin-2-ylmetBhoxy)phenyl]-6-(piperidin-4-yloxy)quinazolin-4—-amine (191 mg, 25%); Mass
spectrum MH" 4 62.
Example 2 ,
2-((25)-2-{[(4-{[_3-Chlore-4-(pyridin-2-ylmethoxy)phenyl]amino} quinazolin-6-
yl)oxylmethyl}oyrrolidin-1-yl)-2-oxoethanol

e nas

Q N

The proacedure described in example 1 was repeated usirag glycolic acid and N3-
chloro-4-(pyrid=in-2-ylmethoxy)phenyl]-6-[(2S)-pyrrolidin-2-ylrmethoxy] quinazolin-4-amine
in 39% yield; NOMR spectrum (DMSO-d6) 1.88 - 2.15 (m, 4H), 3.35-3.50 (m, 2H), 4.40 -
4.15 (m, 3H), 4-.23 - 4.30 (m, 1H), 4.37 - 4.44 (m, 1H), 4.62 (t, "1H), 5.30 (s, 1H), 7.28 (d, 1H),
7.38 (ddd, 1H),. 7.52 (d, 1H), 7.60 (d, 1H), 7.73 (d, 1H), 7.79 (dd, 1H), 7.89 (dt, 1H), 7.98 (4,
1H), 8.70 (d, 1 BE), 8.50 (s, 1H), 8.60 (dt, 1H); Mass spectrum M1H" 520.

The N-[_3-chloro4-(pyridin-2-ylmethoxy)phenyl]-6-[(2=S)-pyrrolidin-2-
ylmethoxy)quimnazolin-4-amine used as starting material was pr—epared as follows:

The proocedure described in ckample 1 (preparation of s-tarting materials) was repeated
using 4-chloroaquinazolin-6-ol and rert-butyl (25)-2-(hydroxymaethyl)pyrrolidine-1-
carboxylate to  give fert-butyl (25)-2-{[(4-chloroquinazolin-6-y=l)oxylmethyl} pyrrolidine-1-
carboxylate as a white solid in 90% yield; Mass spectrum MH™" 364.

Tert-bratyl (25)-2-{[(4-chloroquinazolin-6-yl)oxy]meth_yl}pyrrolidine-1-carboxylate
was then react-ed with 3-chloro-4-(pyridin-2-ylmethoxy)aniline= using the same procedure
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described in example 1 (preparation of starting _materials) to give N-[3-chloro-4-(pyr-idin-2-
ylmethoxses)phenyl]-6-{(2S)-pyrrolidin-2-ylmettmoxylquinazolin-4-amine in 20% yieled; Mass
spectrum BVH" 462.
Example 3

5 N-[3-Chlcaro-4-(pyridin-2-ylmethoxy)phenyl B -6-({(2S)-1-
[(dimethywslamino)acetyl]pyrrolidin-2-yl}methhoxy)quinazolin-4-amine

7
6 o
HN

A

TIne procedure described in example 1 vas repeated using N,N-dimethylglyc=ine and N-
[3-chloro—4-(pyridin-2-ylmethoxy)phenyl]-6-{(=25)-pyrrolidin-2-ylmethoxy]quinazoRin-4-
10 amine in 222% yield; NMR spectrum (DMSO-d_6) 1.88 - 2.17 (m, 4H), 2.22 (s, 6H), 3.09 (dd,
2H), 3.47 -3.65 (m, 2H), 4.13 (dd, 1H), 4.24 (34, 1H), 4.34 - 4.42 (m, 1H), 5.30 (s, 2H), 7.27
(d, 1H), 7 .38 (dd, 1H), 7.51 (dd, 1H), 7.60 (d, R H), 7.72 (4, 1H), 7.82 (dd, 1H), 7.89= (dt, 1H),
8.04 (d, 17¥), 8.09 (d, 1H), 8.51 (s, 1H), 8.61 (M, 1H), 9.53 (s, 1H); Mass spectrum MH" 547.
Tiae N-[3-chloro-4-(pyridin-2-ylmethox= y)phenyl]-6-[(2S)-pyrrolidin-2-
15 ylmethoxv]quinazolin-4-amine used as startings material was prepared as described &n example
2 (preparzation of starting materials).
Example 4
N-[3-Chlenro-4-(pyridin-2-ylmethoxy)phenyl }-6-({(35)-1-
[(dimethwlamino)acetyl]piperidin-3-yl}oxy)gguinazolin-4-amine

-
aHN
o n

SRe®

. I N
20 A
Tie procedure described in example 1 wwvas repeated using N,N-dimethylglycsine and N-
[3-chloro—4-(pyridin-2-ylmethoxy)phenyl]-6-[ (C35)-piperidin-3-yloxy]quinazolin-4-samine in
44% yield; NMR spectrum (DMSO-d6) 1.52 - 1.63 (m, 1H), 1.80 - 1.97 (m, 1H), 1.«65-1.79
(m, 1H), =22.03 - 2.17 (m, 1H), 2.81 (s, 3H), 2.83 (s, 3H), 3.42 - 3.52 (m, 1H), 3.53 - 3.59 (m,
25 1H),3.67 -3.82(m, 1H), 4.15(dt, 1H), 4.37 (d_dd, 1H), 4.71 (dd, 1H), 5.09 (dt, 1H)_, 5.40 (s,

, (Ao
/N\/Q

N
o .
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2H), 7.37 (4, lH),"7.49 (dd, 1H), 7.68 - 7.81 (d + m, 3H), 7.94 - 8.05 (m, 3H), 8.67 (d, 1HD),
8.85 - 8.90 (m, 1H), 9.02 - 9.05 (m, 1H), 9.57 - 9.69 (m, 1H) and 12.20 (s, 1H), 12.36; Meass
spectrum MH' 547.

The N-[3-chloro-4-(pyr-idin-2-ylmethoxy)phenyl}-6-{(3 S)-piperidin-3-yloxy]
quinazolin-4-amine used as stamrting material was prepared as follows:

The procedure describead in example 1 (préparation of starting materials) was repe=ated
using 4-chloroquinazolin-6-01 and ters-butyl (3R)-3-hydroxypiperidine-1-carboxylate to gzive
tert-butyl (3S)-3-[(4-chloroqui'_nazolin-6-yl)oxy]piperidine-l-carboxylate as a white solid - in
3% yield; Mass spectrum MH * 364.

(3S)-3—[(4-chloroquinmzolin—6-y1)oxy]piperidine~l-carboxylate was then reacted xvith
3-chloro-4-(pyridin-2-ylmethxy)aniline using the procedure described in example 1
(preparation of starting materials) to give N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6=-
[(3S)-piperidin-3-yloxy]quina zolin-4-amine in 42% yield; Mass spectrum MH" 462.

Example 5
2-§(35)-3-1(4-{ [3-Chloro-4-(gpyridin-2-ylmethoxy)phenyl]amino}quinazolin-6-

yhoxylpyrrolidin-1-yl}-2-ox_oethanol
=
o e
D HN
iSease
& »

The procedure descritbed in example 1 was repeated using glycolic acid and N-[3-
chloro-4-(pyridin-2-ylmethox=y)phenyl]}-6-[(35)-pyrrolidin-3-yloxy}quinazolin-4-amine in
14% yield; NMR spectrum (MDMSO0-d6) 2.11 - 2.35 (m, 2H), 3.42 - 3.57 (m, 1H), 3.59 - 3.84
(m + dd, 3H), 4.01 (t, 1H), 407 (4, 1H), 4.60 (dt, 1H), 5.27 (d, 1H), 5.31 (s, 2H), 7.29 (s, 1H),
7.38 (ddd, 1H), 7.51 - 7.57 (mm, 1H), 7.60 (d, 1H), 7.69 - 7.78 (m, 2H), 7.88 (dd, 1H), 7.292 (dd,
1H), 7.98 - 8.02 (m, 1H), 8.50(d, LH), 8.59 - 8.62 (m, 1H), 9.58 (m, 1H); Mass spectru-m
MH" 506.

The N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-[(3S5)-pyrrolidin-3-
yloxy)quinazolin-4-amine ussed as starting material was prepared as follows:

The procedure descriibed in example 1 (preparation of startirig materials) was re<peated
using 4-chloroquinazolin-6-e0l and tert-butyl (3R)-3-hydroxypyrrolidine-1-carboxylate to give
tert-butyl (35)-3-[(4-chlorocyuinazolin-6-yl)oxy]pyrrolidine-1-carboxylate as a white soolid in
90% yield; Mass spectrum MNH" 350.
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tert~butyl (35)-3-[(4-chloroquinazolin-6-yl)oxy]pyrrolicline-1-carboxylate was reacted
with 3-chloxo-4-(pyridin-2-ylmethoxy)aniline using the same pmocedure described in example
1 (preparati on of starting materials) to give N-[3-chloro-4-(pyriedin-2-ylmethoxy)phenyl]-6-
[(3S)-pyrrolidin-3-yloxy]quinazolin-4-amine in 40% yield; Masss spectrum MH" 462.
Example 6
2-{(35)-3-[ (4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]anmino}quinazolin-6-
yl)oxy]pipeeridin-1-yl}-2-oxoethanol

ﬁ'ju@
SRee:

o
o]

The procedure described in example 1 was repeated uszing glycolic acid and N-[3-
chloro-4-(gpyridin-2-ylmethoxy)phenyi]-6-[(3S)-piperidin-3-yleoxy]quinazolin-4-amine in 21%
yield; NM R spectrum (DMSO-d6) 1.49 - 1.65 (m, 1H), 1.70 ~ 1.94 (m, 2H), 2.00 - 2.15 (m,
1H), 3.35 — 3.58 (m, 2H), 3.59 - 4.20 (m, 3H), 3.80 - 3.95 (m, 1H), 4.50 - 4.78 (m, 2H), 5.34
(m, 2H), 7 .32 (m, 1H), 7.35 - 7.40 (m, 1H), 7.50 - 7.55 (m, 1HE), 7.56 - 7.63 (m, 1H), 7.68 -
7.80 (m, 2. H), 8.85 - 8.05 (m, 3H), 8.52 (5, 1H), 8.62 (d, 1H), .58 (s, 1H); Mass spectrum
MH" 520.

Thae N-[3-chloro-4~(pyridin-2-ylmethoxy)phenyl]-6-[(3S)-piperidin-3-
yloxy]quimnazolin-4-amine used as starting material was prepaxed as described in example 4
(preparati«on of starting materials).

Example 7
N-{3-chlaro-4-[(3-fluorobenzyl)oxy]phenyl}-6-({1-[(dimeti-xylamino)acetyl]piperidin-4-

yl}oxy)quuinazolin-4-amine
@“@‘
N Cl

epve:
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Chhloroacetyl chloride (42 pl, 0.52 mmol) was added to an ices-cooled mixture of N-{3-
chloro-4- [(3 -ﬂuorobenzyl)oxy]phenyl}-6-[(piperidin-4—y1)oxy]qm'nazolin-4-amine (250 mg,
0.52 mmeol) and N,N-diisopropylethylamine (0.11 ml, 0.63 mmol) ira dichloromethane (4 mi).
The mixt=ure was stirred at room temperature for 1 hour then 3M dipmethylamine in dioxane
(0.52 ml,. 1.56 mmol) was added. The mixture was stirred for 2 houmrs at room temperature,
then dilu_ted in dichloromethane. The organic layer was washed witlh water and dried over
magnesiwam sulfate. After evaporation of the solvents under vacuurm, the residue was purified
by chropmoatography on silica gel (eluant: 3% to 5% 7N methanolic sammonia in
dichloro-methane) to give the title compound as a white solid (170 rmg, 58%); NMR Spectrum:
(CDCly)e 1.8-2.0 (m, 4H), 2.26 (s, 6H), 3.13 (m, 2H), 3.5-3.7 (m, 2), 3.8-3.9 (m, 2H), 4.69
(m, 1H)_, 5.16 (s, 2H), 6.97 (d, 1H), 7.02 (m,-1H), 7.24 (m, 2H), 7.385 (m, 2H), 7.47 (m, 1H),
7.56 (m-, 1H), 7.73 (s, 1H), 7.79 (s, 1H), 7.86 (d, 1H), 8.67 (s, 1H); Mass spectrum: MH* 564.

“The N- {3-chloro-4-[(3-ﬂuorobenzyl)oxy]phenyl}-6—[(pipcridin—4—yl)oxy]quinazo]in~4—
amine wmsed as a starting material was made as follows:

=.6 M hydrogen chloride in ether (10 ml, 26 mmol) was adeded to a solution of zer?-
butyl 4—[(4-chloroquinazolin-6-yl)oxylpiperidine-1-carboxylate (2..25 g, 6.45 mmol, prepared
as descmribed in example 1, preparation of starting materials) and 3—chloro-4-[(3-
fluorob enzyl)oxylaniline (1.6 g , 6.45 mmol, PCT Int. Appl. WO0»3/40108, AstraZeneca,
Refererce example 8.1) in acetonitrile (50 ml). The mixture was hmested at 70°C for 2 hours
and cooled to room temperature. The mixture was concentrated urader vacuum and partitioned
betwee=n water and dichloromethane. The solution was basified to pH 11 by addition of
aqueoums ammonia and extracted with dichlaromethane twice. The= organic layers were
combired, washed with water and dried over magnesium sulfate. _After evaporation of the
solvenits, the residue was purified by chromatography on silica ge-1 (eluant: 10% methzanol in
dichlomromethane, then 10% to 15% 7N methanolic ammonia in dfichloromethane) to give N-
{3-chleoro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[(piperidin-4-yl)oxyw]quinazolin-4-amine (620
mg, 22%). NMR Spectrum: (DMSOds) 1.53 (m, 2H), 2.00 (m, 2E7), 2.63 (m, 2H), 2.99 (m,
2H), 4-.64 (m, 1H), 5.26 (s, 2H), 7.19 (m, 1H), 7.27-7.34 (m, 3H), 7.47 (m, 1H), 7.53 (4, 1H),
7.70 (=, 2H), 7.90 (s, 1H), 7.98 (s, 1H), 8.47 (s, 1H), 9.54 (s, 1H_); Mass spectrum: MH" 479
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Example 8
N-[3-chloro—4-(pyridin-2—ylm-ethoxy)phenyl]-6-({1-[(dimethylamino)ac.etyl]piperidin-:t-
yl}oxy)quinazolin-4-amine

SN
o
HN Cl
o
T
N
|/Y

5 The proccdure in exan:xple 7 was repeated, except using N—[3-chlo:ro-4—(pyndm—2—
ylmethoxy)phenyl] -6- [(plpen-dm-A-yl)oxy]qumazohn-‘t-amme (97 mg, 09.21 mmol, prepared
as described in example 1, presparation of starting materials) to give the ti—tle compound (29
mg, 26%); NMR Spectrumn: («CDCl;) 1.7-2.0 (m, 4H), 2.24 (s, 6H), 3.11 (m, 2H), 3.45-3.75
(m, 2H), 3.7-3.85 (m, 2H), 4.%65 (m, 1H), 5.27 (s, 2H), 6.98 (d, 1H), 7.25 (m, 1H), 7.44 (4,
10 1H), 7.52 (m, 2H), 7.64 (d, 13EY), 7.7-7.9 (m, 3H), 8.35 (br s, 1H), 8.58 (b=x d, 1H), 8.65 (s, 1H);
Mass spectrum: MH" 547.

Example 9
N-[3;chloro-4-(pyrazin-2-ylmethoxy)phenyl]-6-({1-[(dimethylamino)acetyl]piperidin-4-

yl}oxy)quinazolin-4-amine

(J

5N hydrogen chlorice in isopropanol (63 pl, 0.31 mmol) was adaded to 4-chloro-6-({1-
[(dimethylamino)acetyl]pipeeridin-4-y1} oxy)quinazoline (100 mg, 0.29 mmmol), 3-chioro-4-
(pyrazin-2-ylmethoxy)anilire (68 mg, 0.29 mmol) in isopropanol (1 mL). The mixture was
stirred at 80°C for 90 minut=es. After cooling, the precipitate was filterexd, rinsed with

15

20 isopropanol and purified one an HPLC column (C18, 5 microns, 19 mm  diameter, 100 mm
length) of a preparative HP1.C-MS system eluting with a mixture of weater (containing 5%
methanol and 1% acetic aci.d) and acetonitrile (gradient). After concentiration under vacuum,
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the residue was partitioned between aqueous anmonia and dichloromethane. The organic
layer was dried over magnesium sulfate and coracentrated to give the title compound =asa solid
(59 mg, 37%); NMR Spectrum: (CDCl;) 1.8-2.90 (m, 4H), 2.28 (s, 6H), 3.13 (s, 2H), 3.4-3.7
(o, 2H), 3.8-3.9 (m, 2H), 4.76 (m, 1H), 5.32 (s 2H), 7.06 (d, 1H), 743 (4, 1H), 7.73 (m, 2H),
7.82 (m, 2H), 8.57 (s, 2H), 8.62 (s, 1 H), 8.92 (s, 1H), 8.97 (s, 1H); Mass spectrum: MIH" 548.

The 3-chloro-4-(pyrazin-2-ylmethoxy)aniline used as starting material was mmade as
follows:

Powdered potassium hydroxide (3.4 g, <60 mmol) was added to a mixture of 22-chloro-
1-fluoro-4-nitrobenzene (10.5 g, 60 mmol) and pyrazin-2-ylmethanol (6.6 g, 60 mmcol; Maury
G. et al., Bull. Soc. Chem. Belg. 1982, 91, 153)). Tetrabutylammonium bromide (50 mmg) was
added and the mixture was heated at 80°C for wone hour and cooled to room temperatrure. The
residue was dissolved in dichloromethane, washed with water and dried over magne sium
sulfate. After evaporation of the solvents, the residue was purified by chromatograpEhy on
silica gel (eluant: 5% ethyl acetate in dichlorormethane) to give 2-[(2-chloro-4-
nitrophenyl)oxymethyl]pyrazine (6.4 g, 40%) as a yellow solid. NMR Spectrum: (CDCh)
5.41 (s, 2H), 7.14 (d, 1H), 8.18 (dd, 1H), 8.35 (d, 1H), 8.61 (d, 2H), 8.94 (s, 1H).

A mixture of 2-[(2-chloro-4-nitrophen=yl)oxymethyl]pyrazine (6.4 g, 24 mmcol) and
platinum oxide (400 mg) in ethyl acetate was sstirred at room temperature under hyd rogen
(atmospheric pressure) for 2 hours. Afier filtration of the catalyst and evaporation o—f the
solvent under vacuum, the residue was purifie-d by chromatography on silica gel (elwuant: 60%
ethyl acetate in petroleum ether) to give 3-chleoro-4-(pyrazin-2-ylmethoxy)aniline (S g, 90%).
NMR Spectrum: (CDCl;) 3.53 (s br, 2H), 5.2 0 (s, 2H), 6.53 (dd, 1H), 6.78 (d, 1H), 6.84(d,
1H), 8.54 (s, 2H), 8.95 (s, 1H).

The 3-chloro-4-(pyrazin-2-ylmethoxyJaniline used as starting material can amlso be
made by an alternative procedure as follows:

Pyrazin-2-ylmethanol (1.5 g) was disssolved in DMA (25 ml) and the solution was
cooled to 0°C. 60% Sodium hydride dispers ion in oil (0.6 g) was added portionwise and the
mixture was stirred for 10 minutes at 0°C. A solution of 3-chloro-4-fluoronitrobemnzene (2.18
g) in DMA (25 ml) was added over 15 minutees and the reaction mixture was allow—ed to warm
to room temperature and stirred for 3 hourss. Saturated ammonium chloride (1€00 ml) was
added, and the precipitated solid was filtered off and purified by chromatography e=luting with
50% ethyl acetate/iso-hexane. The approprisate fractions were concentrated to givwe 3-chloro-
4-(2-pyrazinylmethoxy)nitrobenzene as a browwn solid (1.25 g, 38%)).



10

15

20

25

WO 2005/026151 PCT/GB2004/003931
-121-

A solution of 3-chloro-4-(2-pyrazinylmetlmoxy)nitrobenzene (1.25 g) in ethyl acetate
(100 mxl) was catalytically hydrogenated over 1024 platinum on carbon (400 mg) at ambient
tempesrature overnight. The reaction mixture was filtered through diatomaceous earth and the
filtrat=e was concentrated to give 3-chloro-4-(2-poyrazinylmethoxy)aniline as a yellow solid
(1.03 g 94%).

The 4-chloro-6-({1-[(dimethylamino)acety=])piperidin-4-yl} oxy)quinazoline used as
starti-ng material was made as follows:

Chloroacetyl chloride (1.2 ml, 15 mol) wa s added dropwise to a biphasic solution of 4
hydreoxypiperidine (1 g, 10 mmol) in ethyl acetate= (150 ml) and saturated aqueous sodium
carbconate (75 ml). The mixture was stirred for 2 Faours at room temperature. The organic layer
was .separated and dried over magnesium sulfate ®o give 1-chloroacetyl-4-hydroxypiperidine
(1.5 g, 84%) after evaporation of the solvents. M=1ss spectrum: MH* 178.

1-Chloroacetyl-4-hydroxypiperidine(1.5g, 8.4 mmol) and 2M dimethylamine in THF
(13 mml, 25.3 mmol) were stirred at room tempera—ture for one hour. The mixture was diluted
witha diethyl ether. After filtration, the etheral solmution was evaporated under vacuum to give
1-dicmethylaminoacetyl-4-hydroxypiperidine (1.4-5 g, 93%) as an oil which solidified. Mass
specstrum: MH" 187.

4-Chloroquinazolin-6-o0l (900 mg, 4.8 mrmol) in dichloromethane (40 ml) was treated
witt triphenylphosphine (1.6 g, 6 mmol), 1-dimesthylaminoacetyl-4-hydroxypiperidine (900
mg,. 4.8 mmol) and di-fert-butylazadicarboxylate= (1.4 g, 6 mmol) and stirred under nitrogen
for 20 hours. The solution was purified by chrormatography using 0 to 2% methanolic

amr=ronia in dichloromethane as eluant to give 4—chloro-6-({1-[(dimethylamino)acetyl]
pipeeridin-4-yl} oxy)quinazoline (1.09 g, 78%) as- a white solid; Mass spectrum MH" 349.
Exsample 10

Using a similar procedure to that describ ed in Example 9 the appropriate 4-
chleoroquinazoline was reacted with the appropriiate aniline in [PA and hydrogen chloride,
exc=ept that following the reaction with the anilire the product was isolated and washed with
IPA\ and diethylether to give the compounds shcown in Table I as dihydrochloride salts:
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Table I

2
o ad

HN Y

(o] =y

~ N . -/)

WY RN
(o]

No. R Y g
&

Note

[1] hydroggen methoxy 3-fluorophenyl
[2] hydroggen hydrogen 2-pyridyl

3] hydro_gen methoxy 2-pyridyl

[4] methoxy hydrogen 3-fluorophenyl
[5] methoxy methoxy 3-fluorophenyl
[6] methoxy chioro 3-fluorophenyl
[7] methoxy hydrogen 2-pyridyl

[8] methoxy methoxy 2-pyridyl

[9] methoxy chloro 2-pyridyl

[10] | metheoxy chiloro 2-pyrazinyl
[11] | metheoxy hydrogen 2-pyrazinyl
[12] | metheoxy methoxy - 2-pyrazinyl
Notes:

1] 6-({1—[(dimethylamino)acetyl]piperidin-4-y1} oxy~)-N- {4-[(3-fluorobenzyl)oxy]-3-
methoxyphen_yl} quinazolin-4-amine (129 mg, 75%); NIMR Spectrum: (DMSOdg) 1.64 (m,
1H), 1.74 (m,. 1H),2.09 (m, 1H), 2.16 (m, 1H), 2.83 (s, GH), 3.2-3.45 (m, 2H), 3.60 (m, 1H"),
3.81 (s, 3H), 3.99 (m, 1H), 4.34 (s, 2H), 5.15 (m, 1H), 518 (s, 2H), 7.12 (4, 1H), 7.18 (m,
1H), 7.31 (m,, 3H), 7.46 (m, 2H), 7.72 (d, 1H), 7.89 (d, 1. H), 8.73 (s, 1H), 8.80 (s, 1H), 9.5
(m, 1H); Masss spectrum: MH" 560.

The 4~-[(3-fluorobenzyl)oxy]-3-methoxyaniline umsed as the starting material was
prepared usirag the procedure described in W099/35146~, page 64; Mass spectrum MH' 248,
2] 6-({1—[(dimethylamino)acetyl]piperidin-4-yl} oxy)-N-[4-(pyridin-2-
ylmethoxy)pThenyl)quinazolin-4-amine (116 mg, 71%); _INMR Spectrum: (DMSOds) 1.64 Cim,
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1H), 1.74 (m, 1H), 2.09 (m, 1H), 2.17 (m, 1H), 2.83 (s, 6H), 3.2-3.45 (m, 2H), 3.60 (m, aH),
3.99 (m, 1H), 4.34 (s, 2H), 5.15 (m, 1H), 5.26 (s, 2H), 7.12 (d, 2H), 7.39 (m, 1H), 7.58 (wm,
1H), 7.62 (m, 2H), 7.7°2 (d, 1H), 7.89 (m, 2H), 8.62 (m, 1H), 8.75 (s, 1H), 8.80 (s, 1H), .6
(m, 1H); Mass spectrnmm: MH" 513.

The 4-(pyridin_-2-ylmethoxy)aniline starting material was prepared using the
procedure described ira Bromidge S. et al., Bioorg. Med. Chem. Lett. 2000, 10, 1867.
{31 6-({1-[(dimetEaylamino)acetyl]piperidin-4-yl}oxy)-N-[ 3-methoxy-4-(pyridin-2-
ylmethoxy)phenyl]quitnazolin-4-amine (135 mg, 78%); NMR Spectrum: (DMSOdg) 1.65 (m,
1H), 1.76 (m, 1H), 2.088 (m, 1H), 2.15 (m, 1H), 2.83 (5, 6H), 3.2-3.45 (m, 2H), 3.58 (m, 1H),
3.82 (s, 3H), 3.97 (m, 1H), 4.33 (s, 2H), 5.09 (m, 1H), 5.22 (s, 2H), 7.13 (d, 2H), 7.30 (d 1H),
7.38 (m, 1H), 7.47 (s,._1H), 7.57.(d, 1H), 7.72 (d, 1H), 7.87 (m, 2H), 8.60 (s, 1H), 8.79 (s , 1H),
9.55 (m, 1H); Mass spwectrum: MH" 543.

The 3-methoxy-4-(pyridin-2-ylmethoxy)aniline starting material was prepared as-
follows:

2-picolyl chlor-ide hydrochloride (5.2 g, 32 mmol) in anhydrous DMF (80 mi) wa_s
added to a suspension of 2—meth0xy—4—niﬁophcnol (4.9 g, 29 mmol) and potassium carb=onate
(11.9 g, 86 mmol). Thme mixture was stirred at 100°C for 3 hours, cooled to room temper—ature
and poured into water. The resulting precipitate was filtered, washed with water and dietlihyl
ether and dried under hnigh vacuum to give 2-methoxy-4-nitro-1-(pyridin-2-
ylmethoxy)benzene (7 g, 93%). Mass spectrum: MH"* 261

12N hydrochloic acid (8 ml), then tin (I} chloride (8 g, 42 mmol) was added to =a
solution of 2-mcthoxy—4—nitro-l -(pyridin-2-ylmethoxy)benzene (2.3 g, 9 mmol) in metha nol
(35 ml). The mixture wvas heated at 95°C for 5 hours. The cooled reaction mixture was
diluted with water and neutralised with solid potassium carbonate. Ethyl acetate was adde=d
with rapid stirring. Thes resulting mixture was filtered through a pad of celite. The filtrate was
extracted with ethyl aceetate. The organic layer was washed with brine, dried over magnessium
sulfate and concentrate=d under reduced pressure to give 3-methoxy-4-(pyridin-2-
ylmethoxy)aniline (1.4-6 g, 70%) as a brown oil. Mass spectrum: MH" 231.
[4] 6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-N-{4-[(3-
fluorobenzyl)oxy]phen yl}-7-methoxyquinazolin-4-amine (106 mg, 71%); NMR Spectrurm:
(DMSO0dg) 1.64 (m, 1H), 1.77 (m, 1H), 2.08-2.17 (m, 2H), 2.82 (s, 6H), 3.1-3.3 (m, 2H), 3.57
(m, 1H), 3.97 (m, 1H), 3.98 (s, 3H), 4.33 (s, 2H), 5.17 (m, 1H), 5.19 (s, 2H), 7.12 (d, 2H).,,
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7.19 (1w, 1H), 7.32 (m, 3H), 7.45 (m, 1H), 7.63 (d, 2H)D, 8.72 (s, 1H), 8.75 (s, 1H), .57 (m
1H); Maass spectrum: MH" 560.

“The 4-(3-fluorobenzyloxy)aniline was preparec using the procedure describmed in
WO98/402434, page 45.

“The 4-chloro-6-({1-[(dimethylamino)acetyl]pipoeridin-4-yl} oxy)-7-
methox yquinazoline starting material was prepared as follows:

_A suspension of 4-chloro-7-methoxyquinazolira-6-yl acetate (prepared as de=scribed in
ExamplLe 25-5 of W001/66099, 10.1 g, 40 mmol) in 61N methanolic ammonia (200 1ml) was
stirred at room temperature for 90 minutes. The solvermts were evaporated under vaccuum.
Water vwas added and the resulting suspension was filtesred. The solid obtained wass washed
with waater, ether and dried under high vacuum in the poxesence of phosphorus pentomxide to
give 4-chloro-7-methoxyquinazolin-6-ol (7.9 g, 94%). NMR Spectrum: (DMSOdg) 4.02 (s,
3H), 7.40(s, 1H), 7.43 (s, 1H), 8.81 (s, 1H).

IDi-tert-butylazadicarboxylate (759 mg, 3.3 mmmol) was added portionwise to an ice-
cooled solution of 4-chloro-7-methoxyquinazolin-6-ol (462 mg, 2.2 mmol), 1-
dimethylaminoacetyl-4-hydroxypiperidine (490 mg, 2.#6 mmol, prepared as described in
example 9, preparation of starting materials) and triphe=nylphosphine (865 mg, 3.3 rmnmol) in
dichloreemethane (20 ml). The mixture was stirred at rosom temperature for 1 hour. After
evaporattion of the solvent under vacuum, the residue woras purified by chromatograp=hy on
silica ge=1 (eluant: 0% to 2% 7N methanolic ammonia ir dichloromethane) to give 4—chloro-6-
({1-[(dixmethylamino)acetyl]piperidin-4-yl} oxy)-7-metihoxyquinazoline (804 mg, 94%). NMR
Spectrurm: (CDCl3) 1.90-2.15 (m, 4H), 2.29 (s, 6H), 3. 15 (s, 2H), 3.60-3.70 (m, 2H), 3.90 (m,
2H), 4.0 5(s, 3H), 4.81 (m, 1H), 7.36 (s, 1H), 7.45 (s, 17H), 8.87 (s, 1 H); Mass spectr—um: MH"
379.

[5] 6-({1-[(dimethylamino)acetyl]piperidin-4-y1} oxxy)-N-{4-[(3-fluorobenzyl)ox=y]-3-
methoxy»phenyl}-7-methoxyquinazolin-4-amine (110 nxg, 70%);

NNMR Spectrum: (DMSOdg) 1.64 (m, 1H), 1.77 (m, 1H), 2.08-2.17 (m, 2H), .2.82 (s,
6H), 3.2-3.45 (m, 2H), 3.57 (m, 1H), 3.81 (s, 3H), 3.97" (m, 1H), 3.99 (s, 3H), 4.33 s, 2H),
5.13 (m, 1H),5.17 (s, 2H), 7.11 (d, 2H), 7.19 (m, 1H), "7.25-7.32 (m, 3H), 7.46 (m, 2H), 8.64
(s, 1H), 8.72 (s, 1H), 9.56 (m, 1H); Mass spectrum: MEE" 590.

[6] N-{3-chloro-4-{(3-fluorobenzyl)oxy]phenyl } -6-o( {1-[(dimethylamino)acetyl]gpiperidin-
4-yl} oxy-)-7-methoxyquinazolin-4-amine (116mg, 73%0; NMR Spectrum: (DMSOdes) 1.65
(m, 1H), 1.77 (m, iH), 2.08-2.17 (m, 2H), 2.82 (s, 6H), 3.2-3.45 (m, 2H), 3.57 (m, 1_H), 3.97
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(m, 11H), 3.99 (s, 3H), 4.33 (s, 2H), 5.12 (m, 1H), 5.30 (s, 2H), 7.19 (m, B H), 7.33 (m, 4H),
7.48 Cam, 1H), 7.70 (m, 1H), 7.92 (s, 1H), 8.66 (m, 1H), 8.79 (s, 1H), 9.54% (m, 1H); Mass
spectrum: MH" 594,

The 3-chloro-4-[(3-fluorobenzyl)oxy]aniline starting material wa.s prepared as
descriibed in example 7, preparation of starting materials.
7 6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-7-methoxy-N—[4-(pyridin-2-
ylmetThoxy)phenyl]quinazolin-4-amine (110 mg, 75%); NMR Spectrum: (DMSOds) 1.63 (m,
1H), 1.76 (m, 1H), 2.08-2.17 (m, 2H), 2.83 (s, 6H), 3.2-3.45 (m, 2H), 3.58 (m, 1H), 3.98 (s,
3H), 2101 (m, 1H), 4.34 (s, 2H), 5.20 (m, 1H), 5.24 (s, 2H), 7.12 (4, 2H), 7.38 (m, 2H), 7.56
(d, 1K), 7.65 (4, 2H), 7.88 (m, 1H), 8.61 (d, 1H), 8.75 (s, 1H), 8.82 (m, 1. H), 9.60 (m, 1H);
Mass_spectrum: MH" 543.
[8] 6-«({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-7-methoxy-N-[3-mnethoxy-4-(pyridin-2-
ylmetThoxy)phenyl]quinazolin-4-amine (120 mg, 78%); NMR Spectrum: (DMSOds) 1.65 (m,
1H), 1.77 (m, 1H), 2.08-2.17 (m, 2H), 2.83 (s, 6H), 3.2-3.45 (m, 2H), 3.5 7 (m, 1H), 3.81 (s,
3H), 3.99 (s, 3H), 4.00 (m, 1H), 4.33 (s, 2H), 5.14 (m, 1H), 5.22 (s, 2H), 7.11(d, 1H), 7.26 (d,
1H), 7.33 (s, 1H), 7.38 (m, 1H), 7.45 (s, 1H), 7.56 (d, 1H), 7.88 (m, 1H) _, 8.60 (d, 1H), 8.67
(s, 1HD), 8.76 (s, 1H), 9.60 (m, 1H); Mass spectrum: MH" 573.
[9] N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-({ 1-[(dimethylanm ino)acetyl]piperidin-
4-yl} ©xy)-7-methoxyquinazolin-4-amine (107 mg, 69%); NMR Spectrurm: (DMSOdg) 1.63
(m, 1E1), 1.76 (m, 1H), 2.08-2.18 (m, 2H), 2.83 (s, 6H), 3.2-3.45 (m, 2H), 3.58 (m, 1H), 3.99
(s, 3HD), 4.02 (m, 1H), 4.33 (s, 2H), 5.20 (m, 1H), 5.34 (s, 2H), 7.34 (m, 2H), 7.39 (m, 1H),
7.60 («d, 1H), 7.71 (dd, 1H), 7.90 (m, 1H), 7.95 (s, 1H), 8.62 (d, 1H), 8.8 1(s, 2H), 9.57 (m,
1H); Mass spectrum: MH' 577.

The 3-chloro-4-(pyridin-2-ylmethoxy)aniline starting material waas prepared as
descrilbed in example 1, preparation of starting materials.
[10]  N-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl)-6-({1-[(dimethylarmino)acetyl]piperidin-
4-y1} owXy)-7-methoxyquinazolin-4-amine (120 mg, 78%); NMR Spectrunm: (DMSOde) 1.63
(m, 113), 1.76 (m, 1H), 2.08-2.18 (m, 2H), 2.83 (s, 6H), 3.2-3.45 (m, 2H)_, 3.59 (m, 1H), 3.99
(s, 3HD), 4.02 (m, 1H), 4.33 (s, 2H), 5.20 (m, 1H), 5.43 (s, 2H), 7.35 (s, 1), 7.40 (d, 1H), 7.75
(d, 1HD), 7.97 (s, 1H), 8.67 (s, 1H), 8.71 (s, 1H), 8.81(s, 2H), 8.87 (s, 1H),. 9.57 (m 1H); Mass
spectreim: MH* 578. '

The 3-chloro-4-(pyrazin-2-ylmethoxy)aniline starting material wams prepared as
describoed in Example 9, preparation of starting materials.
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(111  6-({1-[(dimethylamino) acetyl]piperidin—il»yl}oxy)-?-methoxy-N-[4-(pyrazin_-2-
ylmethoxy)phenyl]quinazolin-4-amine (63 mg, 65%); NMR Spectrum: (DMSQOde) R .66 (.
1H), 1.78 (m, 1H), 2.08-2.18 (1m, 2H), 2.83 (s, 6H), 3.2-3.45 (m, 2H), 3.59 (m, 1H), 3.95 (m,
1H), 3.99 (s, 3H), 4.32 (s, 2H), 5.10 (m, 1H), 5.33 (s, 2H), 7.17 (4, 2H), 731 (5, 1HD, 7.63 (&,
2H), 8.61(s br, 1H), 8.66 (s, 1HA), 8.70 (s, 1H), 8.75 (s, 1H), 8.85 (s, 1H), 9.55 (m, 17H); Mass
spectrum: MH" 544.

The 4-(pyrazin-2-ylmethoxy)aniline used as starting material was prepared 1oy reacting
4-fluoro-1-nitrobenzene and pysrazin-2-ylmethanol using an analogous procedure to that
described in example 9 for the preparation of 3-chloro-4-(pyrazin-2-ylmethoxy)anil_ine, to
give 2-(4-nitrophenoxymethylppyrazine [(100 mg, 43%); NMR Spectrum: (CDCl3) 5.34 (s,
2H), 7.10.(d, 2H), 8.24.(d, 2H), 8.60 (s,.2H), 8.82 (s, 1H)], which was then reduced- under
hydrogen in the presence of a platinum oxide catalyst using the procedure describe in
example 9, preparation of start-ing materials to give 4-(pyrazin-2-ylmethoxy)aniline= [73 mg,
85%, Mass spectrum: MH' 202]

[12] 6-({1-[(dimethylamino)acsetyl]piperidin-4-yl} oxy)-7-methoxy-N-[3-methoxy-<}-(pyrazin-
2-ylmethoxy)phenyl]quinazoli n-4-amine (71 mg, 61%); NMR Spectrum: (DMSOd_¢) 1.65 (m,
1H), 1.77 (m, 1H), 2.08-2.18 (am, 2H), 2.83 (s, 6H), 3.2-3.45 (m, 2H), 3.58 (m, 1H), 3.81 (s,
3H), 3.99 (s, 3H), 4.00 (m, 1EL), 4.33 (s, 2H), 5.16 (m, 1H), 5.30 (s, 2H), 7.17 (4, 1Y), 729 (4,
1H), 7.34 (s, 1H), 7.48 (s, 1H) , 8.66-8.69 (m, 3H), 8.78 (s, 1H), 8.83 (s, 1H), 9.55 Cm, 1H);
Mass spectrum: MH" 574.

The 3-methoxy-4~(pyrazin-2-ylmethoxy)aniline starting material was obtairaed as
follows:

Di-tert-butylazadicarboxylate (272 mg, 1.2 mmol) and pyrazin-2-ylmethaneol (130 mg,
1.2 mmol) were added successsively to an ice-cooled mixture of 2-methoxy-4-nitrogphenol (200
mg, 1.2 mmol) and triphenylphosphine (310 mg, 1.2 mmol) in dichloromethane (6 ml). The
mixture was stirred at room te-mperature for 1 hour. After evaporation of the solverat under
vacuum, the residue was purifSied by chromatography on silica gel (eluant: 10%:10 % up to
40%: 40%ethyl acetate-dichloromethane in petroleum ether) to give 2-[(2-methoxyy-4-
nitrophenoxy)methyljpyrazine containing triphenylphosphine oxide (282 mg): Masss
spectrum: MH" 262

2-{(2-methoxy-4-nitropphenoxy)methyl]pyrazine was reduced by hydrogenzation in the
presence of platinum oxide us ing an analogous procedure to that described in exanmple 9,
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preparation of star-ting materials to give 3-methoxy-4-(pyrazin-2-ylmethoxy)aniline (270mg
containing 62%wt= triphenylphosphine oxide; 94%; Mass spectrum: MH" 232).

Example 11

6-({1-[(dimethylas mino)acetyl]piperidin4-yl}oxy)-N-[4-(3-

fluorobenzyloxy) phenyljquinazolin-4-amine

ey

Di-tert-but-ylazadicarboxylate (92 mg, 0.4 mmol) was added to a mixture of 6-({1-
[(dimethylamino)amcetyl]piperidin-4-yl} oxy)-N-(4-hydroxyphenyl)quinazolin-4-ammine (84 mg,
0.19 mmol), 3-flucrobenzyl alcohol (26 pl, 0.24 mmol) and triphenyl phosphine @104 mg, 0.4
mmol) in dichlorommethane (2 ml). After stirring for one hour, more di-tert-
butylazadicarboxy-late (45 mg, 0.2 mmol), 3-fluorobenzyl alcohol (26 pl, 0.24 mrmol) and
triphenyl phosphimme (55 mg, 0.2 mmol) were added to complete the reaction. Aftzer 1 hour,

QL

the mixture was ev=aporated under vacuum and purified by chromatography on sil_ica gel
(eluant: 2% 7N me=thanolic ammonia in dichloromethane) to give the title compovrind (30 mg,
30%). NMR Spectrum: (CDCl;) 1.90 (m, 2H), 2.02 (m, 2H), 2.29 (s, 6H), 3.14 (s 2H), 3.60
(m, 1H), 3.68 (m, B H), 3.86 (m, 2H), 4.70 (m, 1H), 5.09 (s, 2H), 7.02 (m, 3H), 7.220 (m, 4H),
7.36 (dd, 1H), 7.47 (dd4, 1H), 7.57 (d, 2H), 7.87 (d, 1H), 8.65 (s, 1H); Mass spectrum: MH"
530

The 6-({1-[ (dimethylamino)acetyl]piperidin-4-yl} oxy)-N-(4-
hydroxyphenyl)quiinazolin-4-amine was prepared as follows:

4-chloro-6- ({1-[(dimethylamino)acetyl]piperidin-4-yl}oxy)quinazoline (parepared as
described in exampole 10, preparation of starting materials) was reacted with 4-hyc3roxyaniline
in IPA and HCI using an analogous procedure to that described in example 10 to give 6-({1-
[(dimethylamino)accetyl]piperidin-4-yl} oxy)-N-(4-hydroxyphenyl)quinazolin-4-ammine as the
dihydrochloride saEt. The dihydrochloride salt was then dissolved in 5% 7N meth_anolic
ammonia in dichlor-omethane, filtered, evaporation of the filtrate and trituration of= the residue
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in diethyl ether to give 6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-N-(4-
hydroxyphenyl)quinazolin-4-aminve (86 mg, 62%); Mass spectrum: MH" 422.

Example 12
6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-N-[3-methoxy-4-(pyrazin-2-

ylmethoxy)phenyl]quinazolin-4-amine
| /“]
L
o

e
T 10,

A solution of freshly prepaxed pyrazin-2-ylmethyl methanesulfonate (90 mgz, 0.48
mmol; prepared according to the pxocedure described in Piera et al., An. Quim., 19779, 75,
899) in dimethylacetamide (2 ml) was added to 6-({1-[(dimethylamino)acetyl]pipemridin-4-
yl} oxy)-N-(4-hydroxy-3-methoxyphenyl)quinazolin-4-amine dihydrochloride (168 mg, 0.32
mmol) and potassium carbonate (220 mg, 1.6 mmol). The mixture was stirred at roeom
temperature for 18 hours. After filtration, the mixture was injected on an HPLC col-umn (C18,
5 microns, 19 mm diameter, 100 nam length) of a preparative HPLC-MS system elcating with a
mixture of water (containing 5% methanol and 1% acetic acid) and acetonitrile (grandient).

After evaporation of the solvents, the residue was repurified by chromatography on silica gel
(eluant: 5% 7N methanolic ammonia in dichloromethane) to give the title compoun-d as the
free base (17 mg, 10%); NMR Spectrum: (CDCl;) 1.90 (m, 2H), 2.02 (m, 2H), 2.29* (s, 6H),
3.14 (s, 2H), 3.60 (m, 1H), 3.67 (m, 1H), 3.85 (m, 2H), 3.95 (s, 3H), 4.72 (m, 1H), 55.33 (s,
2H), 7.0-7.3 (m, 4H), 7.48 (m, 2H), 7.88 (d, 1H), 8.56 (d, 2H), 8.67 (s, 1H), 8.90 (ss, 1H);
Mass spectrum: MH" 544,

The 6-({1-[(dimethylamino)acetyl]piperidin-4-yl} oxy)-N-(4-hydroxy-3-
methoxyphenyl)quinazolin-4-amine dihydrochloride starting material was prepared as
follows:

v 4-chloro-6-({1-[(dimethylarnino)acetyl]piperidin-4-yl} oxy)quinazoline (pregpared as
described in example 9, preparatiora of starting materials) was reacted with 4-hydrox<y-3-
methoxyaniline ( prepared as described in Chem. Ber., 1897, 30, 2444) in IPA and HICl,
followed by isolation and washing wvith IPA and diethylether using an analogous procedure to
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that clescribed in example 10 to give 6-({1-[(dimethylamino)acetyl]piperidin#yl}oxy)-N-(4-
hydreoxy-3-methoxyphenyl)quinazolin-4-amine dihydrochlooride (300 mg, 79%, Mass
specttrum: MH" 452). '

Exaouple 13

6-({1‘1-[(dimethylamino)acetyl]piperidin-4-yl}oxy)—N—[4-prrazin-2-
ylme=thoxy)phenyl]quinazolin-4-amine

o=
o

The procedure described in example 12 was repeate=d using 6-({1-
[(dirmethylamino)acetyl]piperidin-4-yl} oxy)-N-(4-hydroxy-phenyl)quinazolin-4-amine
dihy—drochloride and pyrazin-2-ylmethyl methanesulfonate to give the title compound (22 mg,
13%=); NMR Spectrum: (CDCls) 1.89 (m, 2H), 2.02 (m, 2F), 2.29 (s, 6H), 3.14 (s, 2H), 3.61
(m, T1H), 3.68 (m, 1H), 3.84 (m, 2H), 4.71 (m, 1H), 5.28 (s, 2H), 7.08 (d, 2H), 7.17 (s, 1H),
7.20 (s, 1H), 7.47 (d, 1H), 7.61 (d, 2H), 7.87 (d, 1H), 8.57 (d, 2H), 8.65 (s, 1H), 8.86 (s, 1H);
Mas. s spectrum: MH" 514,

The 6-({1-[(dimethylamino)acetyl]piperidin-4-yl} ©xy)-N-(4-
hydr-oxyphenyl)quinazolin-4-amine dihydrochloride startirag material was prepared as follows:

4-chloro-6-({1-[(dimethylamino)acetyl]piperidmA-—yl}oxy)quinazoljne (prepared as
desc=ribed in example 9, preparation of starting materials) vovas reacted with 4-hydroxyaniline
in IF° A and HCY, followed by isolation and washing with TE2 A and diethylether using an
anal-ogous procedure to that described in example 9 to gives 6-({1-
[(dicnethylamino)acetyl]piperidin—4—yl}oxy)-N-(4-hydrox3~pheny1)quinazolin—4—mnine
dihy~drochloride (325 mg, 91%, Mass spectrum: MH" 422)e.
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Example 14 .
N-[3-Chloro-4-(pyridin-2-ylmethoxy )phenyl]-6-{[1-(methylsulfonyl)pyrrolidin-3-
yljmethoxy}quinazolin-4-amine

ﬁjrﬁ

/§‘—
N/)

A mixture of N,N-diisopropylethylamine (628 jl), methanesulfonyl chloride (84 ul)
and N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-(pyrrolidin-3-ylmethoxy)quinazolin—4-
amine (166 mg) in DCM (5 ml) was stirred overnight. The solution was concentrated in
vacuo and the residue purified by chrormatography using ethyl acetate - DCM — 5%
methanol as eluant to give the title comxpound as a white solid (85 mg, 44%); NMR specstrum
(DMSO0-d6) 1.79 - 1.90 (m, 1H), 2.11 -~ 2.20 (m, 1H), 2.76 - 2.85 (m, 1H), 2.94 (s, 3H), 3.14 -
3.20 (m, 2H), 3.37 - 3.45 (m, 1H), 3.50 -3.55 (dd, 1H), 4.11 - 4.17 (dd, 1H), 4.18 - 4.23 (dd,
1H), 5.30 (s, 2H), 7.29 (d, 1H), 7.38 (dd, 1H), 7.53 (dd, 1H), 7.60 (d, 1H), 7.72 (dd, 1H),  7.74
(d, 1H), 7.86 - 7.93 (m, 2H), 8.00 (d, 1H), 8.50 (s, 1H), 8.61 (d, 1H) and 9.57 (s, 1H); M_ass

spectrum MH" 540.

The N-[3-chloro-4-(pyridin-2-yl methoxy)phenyl]-6-(pyrrolidin-3-

ylmethoxy)quinazolin-4-amine used as starting material was prepared as follows:

The procedure described in exarmple 1 (preparation of starting materials) was repe=ated
using 4-chloroquinazolin-6-ol and terz-butyl 3-(hydroxymethyl)pyrrolidine- 1-carboxylate to
give tert-butyl 3-{[(4-chloroquinazolin-6-yl)oxy)methyl } pyrrolidine-1-carboxylate as a vavhite
solid in 46% yield; Mass spectrum MH" 364.

The procedure described in example 1 (preparstion of starting materials) was repe=ated
using tert-butyl 3- {[(4-chloroquinazolin—6-yl)oxy]methyl}py&olidine- 1-carboxylate and 3-
chloro-4-(pyridin-2-ylmethoxy)aniline to give N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyw/1]-6-
(pyrrolidin-3-ylmethoxy)quinazolin-4-armine in 56% yield; Mass spectrum MH" 462.
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Exzample 15
2-{=4-{(4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]amino}—7-methoxyquinazolin-6-
yDoOxy]lpiperidin-1-yl1}-2-oxoethanol

| o N/
Ho\/?LNO\O HN\ /N©(c | N
OO

5 A suspension of N-[3-chloro-4-(pyridin-2-ylmethoxy)plenyl]-7-methoxy-6-(piperidin-
4-y~loxy)quinazolin-4-amine (300 mg, 0.61 mmol), glycolic acied (46 mg, 0.61 mmol),
diissopropylethylamine (0.2Aimnﬂ,ul—.2.2 imnbl) and HATU (278 mng, 0.73 mmol) in
diclhloromethane (10 ml) was stirred at room temperature. The suspension became
hormogencous after 1 hour and a precipitate was formed afier 1& hours stirring. The

10 preecipitate was filtered and dried under high vacuum to give thes title compound (141 mg,
42%0) as a pale solid; NMR Spectrum: (DMSO-d6) 1.74-1.65 (rm, 2H), 2.00 (m, 2H), 3.40 (m,
2H?), 3.61 (m, 1H), 3.82 (m, 1H), 3.93 (s, 3H), 4.13 (d, 2H), 4.5 S (m, 1H), 4.79 (m, 1H), 5.30
(s, 2H), 7.22 (s, 1H), 7.28 (d, 1H), 7.37 (m, 1H), 7.59 (d, 1H), .67 (m, 1H), 7.94-7.87 (m,
3H)), 8.45 (s, 1H), 8.60 (d, 1H), 9.43 (s, 1H); Mass spectrum: MEH" 550. '

15 The N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-7-me@thoxy-6-(piperidin-4-
ylo=xy)quinazolin4-amine used as starting material was made a=s follows:

3-Chloro-4-(pyridin-2-ylmethoxy)aniline (598 mg, 2.54- mmol) and 5N hydrogen
chloride in isopropanol (0.5 ml, 2.5 mmol) were added to tert-bwutyl 4-[(4-chloro-7-
metthoxyquinazolin-6-yl)oxy]piperidine-1-carboxylate (1 g, 40 -rmmol; prepared as described

20 in F=xample 16 of W02003/082831) in isopropanol (10 ml). The mixture was stirred at 80°C
for 90 minutes. After evaporation of the mixture to dryness, the= residue was dissolved in
DCZM (25 ml) and TFA (15 ml). The mixture was stirred at roo-m temperature for 90 minutes.
The= solvents were evaporated under vacuum and the residue waas azeotroped with toluene. 7N
amrmonia in methanol (5 ml) and DCM (30 ml) was added. Aftzer evaporation of the solvents,

25 the - residue was purified by chromatography on silica gel (eluamat: 6 to 9% 7N ammonia -
met=hanol in DCM) to give N-[3-chloro-4—(pyridin-2-ylmethoxy')phenyl]-7-meﬂ10xy-6-
(pipoeridin-4-yloxy)quinazolin-4-amine (897 mg, 72%) as a pale= solid; Mass spectrum: MH*
492 .
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Exa mple 16
6-[(1-Acetylpiperidin-4-yl)oxy]-N-[3~chloro-4-(ppyridin-2-ylmethoxy)phenyl]-7-

met_hoxyquinazolin-4-amine

0 0
ges Lﬂ |
~o NA

5 Acetic anhydride (90 pl, 0.91 mmol) was amdded dropwise to a suspension of Aw/-[3-
chloro—4-(pyndm—2-ylmethoxy)phenyl] 7-methox3'-6-(plpendm-4-yloxy)qumazohn4-amme
(300 mg, 0.61 mmol) and potassmm carbonate 2L 0 mg, 1.52 mmol) in acetone (10 rml). The
mix-ture was stirred at room temperature for 90 mimutes. The solids were filtered off. 7N
ammnonia in methanol (5 ml) was added and the solvents were evaporated under vacuLam. The

10 resiclue was purified by chromatography on silica _gel (eluant: 2 to 5% 7N ammonia -
metlhanol in DCM) to give the title compound (2622 mg, 80%) as a pale solid; NMR Sgpectrum:
(CD»Cl3) 2.0-1.7 (m, 4H), 2.12 (s, 3H), 3.41 (m, 1K), 3.57 (m, 1H), 3.75 (m, 1H), 3.882 (m,
1H), 3.98 (s, 3H), 4.65 (m, 1H), 5.28 (s, 2H), 6.99 (d, 1H), 7.25 (m, 1H), 7.43 (s, 1H)= 7.50 (d,
1H), 7.65 (d, 1H), 7.76 (m, 2H), 7.90 (m, 1H), 8.6+ (m, 2H); Mass spectrum: MH" 53 4.

15 Examplel7
2-{4-[(4-{[3-Chloro-4-(pyrazin-2-ylmethoxy)pheenyl]amino}-7-methoxyquinazolina-6-
yho xylpiperidin-1-yl}-2-oxoethanol

oo Q N
Q o

The procedure described in Example 15 waas repeated using N-[3-chloro-4-(py-razin-2-
20 ylmeethoxy)phenyl]-7-methoxy-6-(piperidin-4-ylo»y)quinazolin-4-amine (300 mg, 0.6e1
mmeol) and glycolic acid (46 mg, 0.61 mg) to give the title compound (215 mg, 64%) =as a pale
solicl; NMR Spectrum: (DMSO0-d6) 1.73-1.67 (m, 2H), 2.01 (m, 2H), 3.40 (m, 2H), 3. 6l (m,
1H), 3.83 (m, 1H), 3.94 (s, 3H), 4.14 (d, 2H), 4.58 (m, 1H), 4.79 (m, 1H), 5.38 (s, 2HD, 7.22
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(s, 1H), 7.34 (d, 1H), 7.70 (d, 1H), 7.93 (s, 1H), 7.965 (s, 1H), 8.46 (s, 1H), 8.67 (s, 1H), 8.70
(s, 1H), 8.87 (s, 1H), 9.46 (m, 1H); Mass spectrum: . MH" 551.

The N-[3-chloro-4-(pyrazin-2-ylmethoxy)ph_enyl)-7-methoxy-6-(piperidin-4-
yloxy)quinazolin-4-amine used as starting material wwvas prepared from fert-butyl 4-[(4-chloro-
7-methoxyquinazolin-6-yl)oxylpiperidine-1-carbox»ylate (1 g, 2.54 mmol) and 3-chloro-4-
(pyrazin-2-ylmethoxy)aniline (5.98 mg, 2.54 mmol)e using the route described in Example 15
starting material (1.19 g, 95%); Mass spectrum: MEE" 493.

Example 18
6-[(1-Acetylpiperidin-4-yl)oxy]-N-[3-chloro-4—(py razin-2-ylmethoxy)phenyl]-7-

methoxyquinazolin-4-amine

| J\O\o HN:NE@;I "

The procedure described in Example 16 was repeated using N-[3-chloro4-(pyrazin-2-
ylmethoxy)phenyl}-7-methoxy-6-(piperidin-4-yloxy - )quinazolin-4-amine (300 mg, 0.61
mmol) and acetic anhydride (90 pl, 0.91 mmol) to giive the title compound (255 mg, 78%) as
a pale solid; NMR Spectrum: (DMSO0-d6) 1.63 (m, z1H), 1.73 (m, 1H), 1.96 (m, 1H), 2.04 (s,
3H), 2.05 (m, 1H), 3.40 (m, 2H), 3.70 (m, 1H), 3.81 (m, 1H), 3.94 (s, 3H), 4.78 (m, 1H), 5.38
(s, 2H), 7.22 (s, 1H), 7.35 (d, 1H), 7.70 (d, 1H), 7.922 (5, 1H), 7.96 (s, 1H), 8.46 (s, LH), 8.67
(s, 1H), 8.70 (s, 1H), 8.87 (s, 1H), 9.42 (m, 1H); Masss spectrum: MH" 535.

Example 19
6-[(1-Acetylpiperidin-4-yl)oxy]-N-[3-chloro-4-(py-xidin-2-ylmethoxy)phenyl] quinazolin-
4-amine

S
ST
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The procedure described in Examplee 16 was repeated using N-[3-chloro-4-(pyridira-2-
ylmethoxy)phenyl]-6-(piperidin-4-yloxy)quminazolin-4-amine (250 mg, 0.54 mmol). and aceetic
anhydride (77 ul, 0.81 mmo}) to give the tit"le compound (171 mg, 63%) as a pale solid;

NMR Spectrum: (CDCls) 2.0-1.7 (m, 4H), 22.12 (s, 3H), 3.45 (m, 1H), 3.79-3.66 (m, 3H), =170

5 (m, 1H), 5.29 (s, 2H), 7.00 (d, 1H), 7.26 (m_, 1H), 7.39 (s, 1H), 7.46 (d, 1H), 7.52 (4, 1H), 7.66
(d, 1H), 7.75 (dd, 1H), 7.81 (s, 1H), 7.87 (d= 1E), 8.59 (s, 1H), 8.66 (s, 1H); Mass spectrur:
MH" 504.

Example 20
2-{4-[(4-{[3-Chloro4-(pyrazin-2-ylmetho xy)phenyl]amino}quinazolin-6-

10 yl)oxy]piperidin-1-yl}-2-oxoethanol
: /N] .
o L,
C!

el

o X
Ho’\gU \O\/N:N

The procedure described in Example= 15 was repeated using N-[3-chloro-4-(pyrazin—2-
ylmethoxy)phenyl]-6-(piperidin-4-yloxy)quiinazolin-4-amine (250 mg, 0.54 mmol) and
glycolic acid (41 mg, 0.54 mg) except that a®t the end of the reaction, the reaction mixture vevas

15 washed with 5% aqueous sodium bicarbonatze and the organic layer was dried over MgSO4—
After evaporation of the solvents, the residue was purified by chromatography on silica gel .
(eluant: 5 to 7% 7N ammonia - methanol in ADCM) to give the title compound (215 mg, 64%4%)
as a pale solid; NMR Spectrum: (CDCl; + 2 drops DMSO-d6) 2.01-1.93 (m, 4H), 3.30 (m,
1H), 3.56 (m, 1H), 3.81 (m, 2H), 4.21 (s, 2H)), 4.86 (m, 1H), 5.33 (s, 2H), 7.08 (4, 1H), 7.43

20 (d, 1H), 7.86-7.74 (m, 4H), 8.58 (s, 2H), 8.62 (s, 1H), 8.97 (s, 2H); Mass spectrum: MH" 521.

The N-{3-chioro-4-(pyrazin-2-ylmethe oxy)phenyl)-6-(piperidin-4-yloxy)quinazolin-<3-
amine used as starting material was prepared from terz-butyl 4-[(4-chloroquinazolin-6-
yDoxy]piperidine-1-carboxylate (1 g, 2.75 m-mol) and 3-chloro-4-(pyrazin-2-
ylmethoxy)aniline (757 mg, 2.75 mmol) usin_g the procedure described in Example 15 start€ng

25 material; Mass spectrum: MH" 463.
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Example 21
6-[(l-Acetylplperidin-4—yl)oxy]-N-[3-chloro-4-(pyrazin-2-ylmethoxy)phenyl]quinazolin—

4-amine
/N]
e
HN ci

SRS
" 7
o

5 The procedure described in Example 16 was repeat-ed using N-[3-chloro-4-(pyrazin-2-
ylmethoxy)phenyl]-6-(piperidin-4-yloxy)quinazolin-4-amiine (250 mg, 0.54 mmol) and acetic
anhydride (66 pi, 0.70 mmol) to give the title compound (2208 mg, 76%) as a pale solid; NMR
Spectrum: (CDCls) 2.0-1.7 (m, 4H), 2.12 (s, 3H), 3.45 (m.- 1H), 3.75-3.65 (m, 3H), 4.69 (m,
1H), 5.32 (s, 2H), 7.04 (d, 1H), 7.45 (m, 2H), 7.62 (4, 1K) , 7.80 (s, 1H), 7.86 (d, 1H), 8.19 (s

10 br, 1H), 8.57 (s, 2H), 8.66 (s, 1H), 8.97 (s, 1H); Mass spectrum: MH" 505.

Example 22
N-{3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-6-{[1-(methylsulfonyl)piperidin-4-

yljoxy}quinazolin-4-amine
AL,
o. N,
Hepee

15 4-Chloro-6-{[1—(methylsﬂfonyl)piperidin—tt—yl]ox_y} quinazoline (0.070 g) and 3-
chloro-4-(pyridin-2-ylmethoxy)aniline (0.048 g) were heaated in IPA (3 ml) containing N,N-
diisopropylethylamine (0.101 mi) under reflux for 4 hourss. The solution was cooled and a
solid filtered off. This was triturated with acetonitrile to give N-[3-chloro-4-(pyridin-2-
ylmethoxy)phenyl]-6-{[1-(methylsulfonyl)piperidin-4-ylJJoxy} quinazolin-4-amine as a white

20 solid (0.056 g, 53%); Mass spectrum M" 540.

The 4-chloro-6-{[ 1-(methylsulfonyl)piperidin-4-y=1]oxy} quinazoline used as starting

material was prepared as follows:
Quinazoline-4,6-diol (3.46 g, prepared as describezd in J. Med. Chem., 1983, 26, 420)
in DMF (200 ml) at 0°C was treated with sodium hydrides (60% in oil) (0.85 g) and stirred for
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2 hours at ambient temperature. Pivaloyl chloride (3.82- g) was added at 0°C and the mixture
stirred overnight. The solution was partitioned betweem EtOAc and saturated agueous sodium
hydrogsen carbonate and the organic phase washed with brine and evaporated. The residue was
purifiexd by chromatography using ethyl acetate — isohexane as eluant to give (6-hydroxy-4-
oxoqu.inazolin-3(4H)-yl)methyl pivalate (1.21 g, 21%); NMR spectrum (DMSO-d6) 1.14 (s,
9H), 5.93 (s, 2H), 7.26 - 7.31 (m, 1H), 7.44 (d, 1H), 7.5 4 (d, 1H), 8.26 (s, 1H), 10.20 (s, 1H);
Mass sspectrum M* 276.

(6-Hydroxy-4-oxoquinazolin-3(4H)-yl)methyl pyivalate (0.878 g) in DCM (35 ml)
contai ning triphenylphosphine (0.96 g) and zert-butyl 4—hydroxypiperidine-1-carboxylate
(0.74 _g) was treated with di-ferz-butylazadicarboxylate (0.84 g) in DCM (5 ml) with cooling
and thme mixture stirred overnight. The mixture was pur-ified by chromatography using ethyl
acetat-e — isohexane as eluant to give tert-butyl 4-[(3-{[ «(2,2-dimethylpropanoyl)oxy]methyl}-
4-0x0=-3,4-dihydroquinazolin-6-yl)oxy]piperidine-1-car-boxylate (1.33 g, 91%); Mass
spect—um M" 459. _

tert-Butyl 4-[(3-{[(2,2-dimethylpropanoyl)oxy]} methyl}-4-0x0-3,4-dihydroquinazolin-
6-yDoxy]piperidine-1-carboxylate (1.26 g) in acetonitrile (20 ml) was treated with HC1 (4.0M
in diosxane) (2.73 ml) and stirred for 1.5 hours. The soRution was evaporated and dissolved in
DCM_ (20 ml). Triethylamine (0.76 ml) was added themn methanesulfonyl chloride (0.27 ml)
and the solution stirred for 1 hour and evaporated. Thes residue was dissolved in ammonia in
methaanol (50 ml) and the solution stirred overnight. T-he mixture was evaporated and the
residuae purified by chromatography using methanol — BIDCM as eluant to give 6-{[1-
(metkaylsulfonyl)piperidin-4-yljoxy} quinazolin-4-o0l (0 .60 g, 68%); Mass spectrum M' 323.

6-{[1-(Methylsulfonyl)piperidin-4-yljoxy} quimazolin-4-ol (0.60 g) in thionyl chloride
(8 mL) was treated with DMF (0.128 ml) and heated at reflux under nitrogen for 2 hours. The
solution was evaporated and azeotroped with toluene teo give 4-chloro-6-{[1-
(mettaylsulfonyl)piperidin-4-yl]oxy} quinazoline (0.747 g, 100%).

Examnple 23
N-{3—Ethynyl4-[(3-flucrobenzyl)oxy]phenyl}-7-mesthoxy-6-{[1-
(methhylsulfonyl)piperidin-4-ylJoxy}quinazolin-4-amnine

AL
O =
N
o S )Cﬁ
N\ N s
A9 "
o]
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N-{3-Ethynyl-4-{(3-flucrobenzyl)oxylphenyl} - ~7-methoxy-6-(piperidin-4-
yloxy)quinazolin-4-amine (0.052 g) was suspended in EDCM (5 ml) and methanesulfonyl
chloride (0.007 ml) added and stirred at ambient tempe-xature for 3 hours. Triethylamine
(0.012 ml) followed by methanesulfonyl chloride (0.00=7 ml) was added and stirred at am bient
temperature for a further 20 hours. The solution was fi ltered and the filtrate evaporated i-n
vacuo. Purification by preparative HPLC gave N-{3-etthynyl-4-[(3-
fluorobenzyl)oxy]phenyl}-7-methoxy-6-{[ 1 -(methylsu_lfonyl)piperidin-4-yl]oxy}quinazcolin-
4-amine as a white solid (0.0163 g, 31%); Mass spectream M' 577.

The N-{3-ethynyl-4-[(3-fluorobenzyl)oxy]phemyl}-7-methoxy-6-(piperidin-4-
yloxy)quinazolin-4-amine used as starting material wass made as follows:

tert-Butyl 4-[(4-chloro-]-methoxyquinézolin-6——.yl)oxy]piperidine-.l -carboxylate @0.122
g) and 3-ethynyl-4-[(3-fluorobenzyl)oxylaniline (0.075 g, prepared as described in referesnce
example 30.1 of W02003/04010) were heated in IPA &5 ml) containing 2.0 M HCI in etliher (2
ml) under reflux for 4 hours. The solution was cooled and a solid filtered off to give the title
compound. (0.116 g, 75%); NMR spectrum (DMSO-d.6) 1.9 (m, 2H), 2.3 (m, 2H), 3.2 (m,
2H), 3.3 (m, 2H), 4.0 G5, 3H), 4.4 (5, 1H), 5.1 (m, 1H), 5.3 (s, 2H), 7.2 (¢, 1 H), 7.2 (d, | HE),
7.31 —7.33 (m, 3H), 7.5 (q, 1H), 7.7 (4, 1H), 7.8 (d, 13, 8.7 (5, 1H), 8.8 (s, 1H); Mass
spectrum M 499.

Example 24 ‘
7-Methoxy-6-{[1-(methylsulfonyl)piperidin-4-yljox=y}-N-[4-(1,3-thiazol-2-
ylthio)phenyljquinazolin-4-amine

. N /@/5
epes

The procedure described in Example 23 was repeated using 7-methoxy-6-(pipermdin-4-
yloxy)-N-[4-(1,3-thiazol-2-ylthio)phenyl]quinazolin-4i-amine (0.020 g) to give 7-metho=xy-6-
{[1-(methylsulfonyl)piperidin-4-ylJoxy}-N-[4-(1,3-thiiazol-2-ylthio)phenyl]quinazolin-<3-
amine as a white solid (0.0212 g, 98%); Mass spectrumm M" 544.

The 7-methoxy-6-(piperidin-4-yloxy)-N-[4-(1 . 3-thiazol-2-ylthio)phenyl]jquinazclin-4-
amine used as starting material was made according t-o procedure in Example 23, startimng

A

N:

material using tert-butyl 4-[(4-chloro-7-methoxyquinsazolin-6-yl)oxy]piperidine-1-carbcoxylate
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and 4-(1,3 -thiazol-2-ylthio)aniline; 0.050 g, 21%; NIMR spectrum (DMSO-d6); 1.9 (m, 2H),
2.3 (m, 2E9), 3.2 (m, 2H), 3.3 (m, 2H), 4.0 (s, 3H), 5-2 (m, 1H), 7.4 (s, 1H), 7.71 (4, 1H), 7.74
(d, 2H), 78 (d, 1H), 7.97 (d, 2H), 8.8 (m, 1H), 8.86 «(m, 1H), 8.90 (s, 1H), 8.92 (5, 1H); Mass
spectrum BM 464,

5 Thee 4-(1,3-thiazol-2-ylthio)aniline used as sstarting material was prepared as follows
(see also e=xample 10 of US-3679695):

Thae procedure described in the alternative pwrocedure for making 3-chloro-4-(pyrazin—
2-ylmethasxy)aniline in Example 9 was repeated using 1-fluoro-4-nitrcbenzene and 1,3—
thiazole-2 _ -thiol to give 2-[(4-nitrophenyl)thio}-1,3-t=hiazole in 68% yield and 4-(1,3-thiazol-2—

10 ylthio)ani~line in 84% yield; Mass spectrum M 209.
Example 25 .. . . .
N-[3-Chlenro-4-(pyrazin-2-ylmethoxy)phenyl]-6-{ i 1-(methylsulfonyl)piperidin-4-

yljoxy}quminazolin-4-amine

s

Tie procedure described in Example 22 was repeated using 4-chloro-6-{[1-
(methylsu_ Hfonyl)piperidin-4-ylJoxy} quinazoline (0. .07 g) and 3-chloro-4-(pyrazin-2-
ylmethox=s/)aniline (0.089 g) to give the title compor—xnd as white crystals in 24% yield; NMR
spectrum - {DMSO0-d6) 1.79 - 1.90 (m, 2H), 2.09 - 2.719 (m, 2H), 2.94 (s, 3H), 3.18 - 3.26 (m,
20 2H), 3.37 -3.44 (m, 2H), 4.91 - 4.98 (m, 1H), 5.47 (s, 2H), 7.44 (d, 1H), 7.68 - 7.72 (m, 1H),
7.75 - 7.7%9 (m, 1H), 7.89 (d, 1H), 7.95 (d, 1H), 8.43 -8.47 (m, 1H), 8.67 - 8.73 (m, 2H), 8.88

15

(d, 2H), 1#0.52 (s, 1H), 11.48 - 11.57 (m, 1H); Mass _spectrum M' 541.
Example 26

N-{3-Flucoro-4-[(1-methyl-1H-imidazol-2-yl)thio] mphenyl}-6-{[1-
25 (methylscalfonyl)piperidin-4-yljoxy}quinazolin-4-- -amine
/

QY
\?ﬁ/vo/o N:'l ‘
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The procedure descritwed in Example 22 was repeated using 4&-chloro-6-{[1-"
(methylsulfonyl)piperidin-4-ylJoxy} quinazoline and 3-fluoro-4-[(1-methyl-1_H-imidazol-2-
yD)thio)aniline (prepared as desscribed in example 6.2 of W02003040108) toe give the title
compound as white crystals in 57% yield; NMR spectrum (DMSO0-d6) 1.75 - 1.86 (m, 2H),
2.09 - 2.18 (m, 2H), 2.96 (s, 3HD), 3.18 - 3.27 (m, 2H), 3.38 - 3.46 (m, 2H), 3.87 (s, 3H), 5.05 -
5.12 (m, 1H), 7.53 - 7.60 (m, 1E3), 7.69 (s, 1H), 7.76 - 7.88 (m, 3H), 7.95 (d, 13H), 8.04 - 8.09
(m, 1H), 8.80 (s, 1H), 8.93 (s, 1JE4), 12.04 (s, 1H); Mass spectrum M 529.

Example 27
N-{3-Chloro4-[(1-methyl-1 H-Imidazol-2-yl)thio]phenyl}-6-{[1-
(methylsulfonyl)piperidin-4-yl Joxy}quinazolin-4-amine

/

Sﬁ/ O/O\CE;N

The procedure described in Example 22 was repeated using 4-chloro-6-{ [1-
(methylsulfonyl)piperidin-4-ylJosxy} quinazoline and 3-chloro-4-[(1-methyl-1 H-mmidazol-2-
yl)thio]aniline (prepared as descxribed in example 10 of WO-96/15118) to give tie title
compound as white crystals in 68% yield; NMR spectrum (DMSO-d6) 1.74 - 1.836 (m, 2H),
2.10 - 2.18 (m, 2H), 2.95 (s, 3H) _ 3.19 - 3.27 (m, 2H), 3.39 - 3.46 (m, 2H), 3.86 «(s, 3H), 5.07 -
5.14 (m, 1H), 7.20 (4, 1H), 7.75 (s, 1H), 7.76 - 7.81 (m, 1H), 7.88 - 8.00 (m, 3HD, 8.24 (d,
1H), 8.86 (d, 1H), 8.95 (s, 1H), L.2.28 (s, 1H); Mass spectrum M* 547.

Example 28
6-{[1-(Methylsulfonyl)piperidimn-4-yl]oxy}-N-[4-(1,3-thiazol-2-ylthio)phenyl] ~quinazolin-

4-amine
JORY,
o
\%E/O/ N/J
The procedure described in Example 22 was repeated using 4-chloro-6-{[_1-
(methylsulfonyl)piperidin-4-ylJomy} quinazoline and 4-(1,3-thiazol-2-ylthio)anili-ne (prepared
as described in Example 24) to gitve the title compound as white crystals in 63% -yield; NMR

spectrum (DMSO-d6) 1.80 - 1.9 (m, 2H), 2.09 - 2.19 (m, 2H), 2.97 (s, 3H), 3.19 - 3.28 (m,
2H), 3.37 - 3.45 (m, 2H), 4.96 - 5 .03 (m, 1H), 7.73 (4, 1H), 7.75 - 7.79 (m, 2H), 780 - 7.82
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(m, 2H), 7.91 -7.96 (m, 3H), 8.54 - 8.57 (m, 1H), 8.94 (s, 1H), 11..76 (s, 1H); Mass spectrum
M* 514,

Example 29

N-{3-Fluoro-4-[(1-methyl-1H-imidazol—2-yl)thio]phenyl}-7-m¢athoxy—6-{[l-
(methylsulfo nyl)piperidin-4-yljoxy}quinazolin-4-amine

[
S
N/©ii=\"i>
yopse
/S\\o ? N

The procedure described in Example 23 was repeated usiing N-{3-fluoro-4-[(1 -methyl-
1 H-imidazol -2-yl)thio}phenyl} -7-methoxy—6-(piperidin-4-yloxquuinazolin-4~amine to give
N- {3-ﬂuoro-—4-[(1-methyl-lH-inﬁdazol-Z-yl)thio]phenyl}-7-mechoxy-6-{[1-
(methylsulfonyl)piperidin-4-ylJoxy} quinazolin-4-amine as a whLite solid (0.0488 g, 34%);
Mass spectrmum M’ 557.

The _N-{3-fluoro-4-[(1-methyl-1H- _imidazol-2-y1)thio]ph_enyl}-7-methoxy-6-
(piperidin-4—yloxy)quinazolin-4-amine used as starting material was made following
procedure d_escribed in Example 23 starting material using ters-Wbutyl 4-[(4-chloro-7-
methoxyqui_nazolin-6-y1)oxy]piperidine-l-carboxylate and 3-flunoro-4-[(1-methyl-1H-
imidazol-2-—yl)thic}aniline (prepared as described in reference e—xample 6.2 of
‘W0200304-0108) to give N- {3-ﬂuoro4—[(l-methyl-lH-imidazol-Z-yl)thio]phenyl}-7-
methoxy-6—(piperidin-4-yloxy)quinazolin-4-amine (0.293 g, qu-ant); NMR spectrum (DMSO-
dé); 1.9 (mg, 2H), 2.3 (m, 2H), 3.2 (m, 2H), 3.3 (m, 2H), 3.8 (s, :3H), 4.0 (s, 3H), 5.3 (m, 1H),
7.48 (s, 1HD), 7.70 (d, 0.5H), 7.75 (4, 1H), 7.80 (4, 0.5H), 7.87 Cd4, 1H), 7.95 (dd, 1H), 8.10 (dd,
1H), 8.90 (ss, 1H), 9.0 (m, 1H), 9.14 (s, 1H), 9.17 (m, 1H); Mas_s spectrum M 481.

Example 3-0
2{4-{[4-({=3-methyl-4-[(6-methylpyridin-3-yloxy]phenyl}ammino)quinazolin-6-

yljoxy}pip eridin-1-yl)-2-oxoethanol
L0
- '
HN N
SRSE
N p
HO Y N
o
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Acetoxyacetyl chlo-ride (98 pl, 0.91 mmol) was added dropwise to ara ice-cooled
solution of N-{3-methyl-4—{(6-methylpyridin-3-yl)oxy]phenyl}-6-(piperidin—4-
yloxy)quinazolin-4-amine (366 mg, 0.83 mmol) and triethylamine (138 pl, Q.99 mmol) in
DCM (10 ml). The mixture was stirred at room temperature for 2 hours. After evaporation of
the mixture to dryness, pyrrolidine (0.68 ml, 8.3 mmol) was added and the maixture was stirred
at 65°C for 2 hours. After cooling and evaporation of the solvents, the residiue was purified
on an HPLC column (C18 , 5 microns, 19 mm diameter, 100 mm length) of & preparative
HPLC-MS system eluting with a mixture of water (containing 5% methanol_ and 1% acetic
acid) and acetonitrile (graclient). The combined fractions were evaporated vander vacuum. The
residue was diluted in aqu eous ammonia and extracted with DCM. The organic layer was
dried over magnesium sul fate to give the title compound (172 mg, 41%) as a pale solid. NMR
spectrum (CDCl5) 2.00-1. 90 (m, 4H), 2.27 (s, 3H), 2.53 (s, 3H), 3.26 (m, 1K), 3.53 (m, 1H),
3.84-3.75 (m, 2H), 4.20 (s, 2H), 4.78 (m, 1H), 6.89 (d, 1H), 7.10 (4, 1H), 7. 16 (d, 1H), 7.39
(s, 1H), 7.47 (m, 2H), 7.59 (s, 1H), 7.74 (m, 1H), 7.89 (4, 1H), 8.22 (s, 1H), 8.67 (s, 1H);
Mass spectrum: MH™ 500 .

The N-{3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}-6-(piperidi n-4-
yloxy)quinazolin-4-amine used as starting material was made as follows:

Sodium hydride (25.6 g, 60% dispersion in oil, 0.64 mol) was adde] portionwise to a
solution of 5-hydroxy-2-rmethylpyridine (70 g, 0.64 mol) in DMA (700 ml) while keeping the
temperature below 40°C. At the end of the addition, the mixture was stirrec at room
temperature for 1 hoﬁr and 2-fluoro-5-nitrotoluene (91.3 g, 0.59 mol) in DIMA (100 ml) was
added slowly. The mixtirre was stirred at 80°C for 3 hours and then cooled. The solvents
were evaporated under vacuum and the residue was partitioned between etkyl acetate and
water. The organic layer was washed with water and brine and then dried ©ver MgSOy4. After

evaporation of the solvencts, the residue was purified by chromatography ora silica gel (eluant:
30% ethyl acetate in petreoleum ether) to give 2-methyl-5-(2-methyl-4-nitrosphenoxy)pyridine
(141 g, 98%) as an oil; N"MR spectrum (CDCls); 2.43 (s, 3H), 2.59 (s, 3H)., 6.74 (d, 1H), 7.21
(d, 1H), 7.27 (4, 1H), 8.0 0(d, 1H), 8.17 (s, 1H), 8.32 (s, 1H).

A mixture of 2-m_ethyl-5-(2-methyl-4-nitrophenoxy)pyridine (141 g, 0.58 mol) and
10% palladium on charcoal (13 g) in ethyl acetate (200 ml) and ethanol (700 ml) was stirred
under an atmosphere of laydrogen (1.2 bar) for 5 hours. After reaction conmpletion, the
mixture was purged with_ nitrogen and the catalyst was filtered off. The fil trate was
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evapOrated to dryness to give 3-methyl-4-[(6-methylpyridin-3-yl)o=xy]aniline (120.6 g, 98%)
as a wwhite solid; Mass spectrum MH" 215.

3-Methyl-4-[(6-methylpyridin-3-yl)oxy]aniline was couple=d to ferz-butyl 4-[(4-
chlor-oquinazolin-6-yl)oxy]piperidine-1-carboxylate using the proceedure described in
Example 15 starting material to give N-{3-methyl-4-[(6-methylpyr3din-3-yl)oxy]phenyl}-6-
(pipe-ridin-4-yloxy)quinazolin-4-amine (412 mg, 93%); Mass spectrum: MH" 442,
Example 31
2-{3—[(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]amino}quin azolin-6-yl)oxy)azetidin-
1-yl} ~2-oxoethanol '

2

0

' HN’G[CI
° N
HO™ Y N/D/ \©\)N\’)
o)

The procedure described in Example 30 was repeated usingg 6-(azetidin-3-yloxy)-N-[3-
chloro4-(pyridin-2-ylmethoxy)phenyllquinazolin-4-amine (279 ma g, 0.64 mmol) and
acetoxyacetyl chloride, except that diisopropylethylamine was usead instead of triethylamine
and that the acetoxy deprotection step was performed at 45°C for 2 hours rather than 65°C.
Aftemr evaporation of the solvents, the mixture was triturated in dichhloromethane to give the
title acompound (234 mg, 74%) as a pale solid; NMR Spectrum: (D*MSQOds) 3.92 (m, 1H), 3.97
(d, 2H), 4.22 (m, 1H), 4.50 (m, 1H), 4.77 (m, 1H), 5.05 (t, 1H), 5.25 (m, 1H), 5.31 (s, 2H),
7.29 (d, 1H), 7.38 (m, 1H), 7.50 (m, 1H), 7.59 (d, 1H), 7.68 (m, 2F1), 7.77 (d, 1H), 7.89 (m,
1H), 7.96 (s, 1H), 8.50 (s, 1H), 8.60 (s, 1H), 9.60 (s br, 1H); Mass spectrum: MH" 492.

The 6-(azetidin-3-yloxy)-N-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]quinazolin-4-
amimme used as starting material was made as follows:

Hydrogen chloride in dioxane (4M, 69 ml, 274 mmol) was added to a solution of 4-
chlomroquinazolin-6-yl acetate (15.3 g, 69 mmol) and 3-chloro-4-(p-yridin-2-ylmethoxy)aniline
(17.7 g, 75 mmol) in acetonitrile (580 ml) heated in an oil bath at M 00°C. The mixture was
reflu xed for 4 hours. After cooling, the solvents were evaporated minder vacuum. The residue
was taken into 7N ammonia — methanol (100 ml) and the mixture sstirred at room temperature
for 1 .5 hours. The solvents were evaporated under vacuum. The residue was triturated with
wate=x. The resulting solid was filtered and dried under high vacuuam to give 4-{[3~chloro-4-
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(pyridin-2-ylmethoxy)phenyl]amino}quinazolin-6-ol (25.2 g, 97%) as as solid; Mass spectrum:
MH" 379.

Di-tert-butyl azadicarbeoxylate (485 mg, 2.11 mmol) was added - portionwise to
triphenylphosphine (553 mg, 22.11 mmol) in THF (10 ml) cooled at —20"°C. The mixture was
stirred for 15 minutes at ~20°CC. 1-fert-Butoxycarbonyl-4-hydroxyazeti dine (219 mg, 1.26
mmol; prepared as described im Falgueyret, J.P., J. Med. Chem, 2001, 484, 94) was added
portionwise and the mixture w-as stirred for 15 minutes at —20°C. 4-{[38-Chloro-4-(pyridin-2-
ylmethoxy)phenyl}amino}quiknazolin-6-o0l (400 mg, 1.05 mmol) was adlided and the mixture
was heated to 70°C for 24 housrs. After cooling, the solvents were evaporated under vacuum
and the residue was purified b-y chromatography on silica gel (eluant: 22 to 5% 7N ammonia -
methanol in dichloromethane)- to give tert-butyl 3-[(4-{[3-chloro-4-(py—ridin-2-
ylmethoxy)phenyl]amino} quimazolin-6-yl)oxy)azetidine-1-carboxylate= (413 mg, 73%) as a
solid; Mass spectrum: MH* 534,
tert-Butyl 3-[(4- {[3-chloro-4-«(pyridin-2-ylmethoxy)phenyl]Jamino } quimnazolin-6-
ylhoxylazetidine-1-carboxylat=e (413 mg; 0.77 mmol) in DCM (5 ml) — trifluoroacetic acid (5
ml) was stirred at room tempe=rature for 75 minutes. The solvents were evaporated under
vacuum. The residue was dis=solved in DCM. This was washed with a_queous ammonia, dried
over magnesium sulfate and c-oncentrated to dryness to give 6-(azetidira-3-yloxy)-N-[3-chloro-
4-(pyridin-2-ylmethoxy)phen-yl]quinazolin-4-amine (270 mg, 80%); Mlass spectrum: MH"
434.

Example 32
2-(3-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)quminazolin-6-

yljoxy}azetidin-1-yl)-2-oxoe-thanol
0~
G
HN N
Ty
(o]

The procedure descritoed in Example 30 was repeated using 6-@&azetidin-3-yloxy)-N-
{3-methyl-4-[(6-methylpyrid-in-3-yl)oxy]phenyl} quinazolin-4-amine (7300 mg, 0.72 mmol)
and acetoxyacetyl chloride tow give the title compound (94 mg, 27%) ass a pale solid, except
that diisopropylethylamine w~as used instead of tricthylamine and that the acetoxy
deprotection step was perforrmed at 60°C for 2 hours rather than 65°Cz NMR Spectrum:
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(DMSO0dg) 2.23 (s, 3H), 2.44 (s, 3H), 3.92 (m, 1H), 3.97 (d, 2H), 4.23 (m, 1H)), 4.50 (m, 1H),
4.77 (m, 1H)), 5.05 (t, 1H), 5.24 (m, 1H), 6.99 (d, 1H), 7.24 (m, 2H), 7.50 (m, 1H), 7.78-7.65
(m, 4H), 8.1 8 (s, 1H), 8.50 (s, 1H), 9.60 (s br, 1H); Mass spectrum: MH" 472

The «6-(azetidin-3-yloxy)-N-{3-methyl-4-[(6-methylpyridin-3-yl)oxy}ohenyl}
quinazolin-4-amine used as starting material was made as follows:

3-Mesthyl-4-[(6-methylpyridin-3-yl)oxy]aniline was coupled to 4-chlomroquinazolin-6-
yl acetate ussing the procedure described in Example 31 starting material to gi~ve 4-({3-methyl-
4-[(6-methy-1pyridin-3-yl)oxy]phenyl }amino)quinazolin-6-ol (8.4 g, quantitatTive); Mass
spectrum: MTH" 359,

4-({3-Methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl }amino)quinazolirm-6-ol and 1-tert-
butoxycarbonyl-4-hydroxyazetidine were coupled under Mitsunobu conditioras (using
procedure d escribed in Example 31 starting material) to give tert-butyl 3-{[4—({3-methyl-4-
[(6-methylp yridin-3-yl)oxy]phenyl}amino)quinazolin-6-ylJoxy} azetidine- 1-c=arboxylate (946
mg, 67%); MVass spectrum MH" 514.

‘tert-Butyl 3-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl} am_ino)quinazolin-
6-ylJoxy}azzetidine-1-carboxylate was deprotected (using procedure describecd in Example 31
starting mat-erial) to give 6-(azetidin-3-yloxy)-N- {3-methyl-4-[(6-methylpyriclin-3-
yl)oxylphemyl} quinazolin-4-amine (653 mg, 86%); Mass spectrum MH"* 414 _
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Claims .
1. A quinazoline derivative of the Formula I:
2
(R, ,
X-Q
HN Y
, Q' —-x-0
J
R’ N
5 !
whereim:

R' is selected from hydrogen, hydroxy, (1 -6C)alkoxy, (3-7C)cycloalkyl-oxy and
(3-7C)cycloalkyl-(1-6C)alkoxy,
10 and wherein adjacent carbon atoms in any= (2-6C)alkylene chain within a R’
substitwuent are optionally separated by the insertieon into the chain of a group selected from O,
S, 80, SO, NRY), CO, CONR?), N(R*CO, SOSN(R®) and N(R*)SO,, wherein R? is
hydrog=en or (1-6C)alkyl,
and wherein any CH, or CHj group withim a R' substituent optionally bears on each
15 said CEH; or CH; group one or more halogeno or & 1-6C)alkyl substituents, or a substituent
selectezd from hydroxy, cyano, amino, carboxy, czarbamoyl, sulfamoyl, oxo, thioxo,
(1-6C)salkoxy. (1-6C)alkylthio, (1-6C)alkylsulfin-yl, (1-6C)alkylsulfonyl, (1-6C)alkylamino
di-[(1--6C)alkyl]amino, (1-6C)alkoxycarbonyl, N_~(1-6C)alkylcarbamoyl,
N,N-d=i-{(1-6C)allyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylaminca,
20 N-(1-6CQ)alkyl-(2-6C)alkanoylamino, N-(1-6C)akkylsulfamoyl,
N,N-d i-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesul-fonylamino and
N-(1-6&C)alkyl-(1-6C)alkanesulfonylamino;
Y is selected from hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkoxy, (2-4C)alkenyl a_nd
(2-4CYalkynyl;
25 a1s0,1,20r3;

]

each R?, which may be the same or diffezrent, is selected from halogeno, (1-4C)alk s/l
(1-4CDalkoxy, (2-4C)alkenyl and (2-4C)all<yny1;

AMENDED SHEET
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3C?is a direct bond or is selected from O, S, OC(R*), SCR);, SO, 80z, MNRY), CO
and N(R*®YC(R*), wherein each R*, which may be the same or different, is selec®ed from
hydrogern or (1-6C)alkyl, and Q? is ary! or heteroarsyl,

ard wherein Q? optionally bears one or moree substituents (for example 1, 2 or 3),
which may be the same or different, selected from Inalogeno, cyano, nitro, hydrox =y, amino,
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (C 1-6C)alkyl, (2-8C)alkenyl, (2—8C)alkynyl,
(1-6C)alkzoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy » (1-6C)alkylthio, (1-6C)alkylsulfinyl,
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1 -6C)a_Ykyllamino, (1-6C)alkoxycarbeonyl,
N-(1-6C) akylcarbamoyl, N,N-di-[(1 -6C)alkyl]carbaamoyl, (2-6C)alkanoyl,
(2-6C)alkcanoyloxy, (2-6C)alkanoylamino, N-(1-6CDalkyl-(2-6C)alkanoylamino, (3-
6C)alkene@ylamino, N-(1 -6C)alkyl-(3-6C)alkenoylarmino, (3-6C)alkynoylamino, NI-(1-
6C)alkyl- (3-6C)alkynoylamino, N-(1 -6C)alkylsulfa-moyl, N,N-di-[(1-6C)alky{]sul famoyl,
(1-6C)alk=anesulfonylamino, N~(1-6C)alkyl~(1 -6C)a..Ykanesulfonylamino, and a gromup of the
formula:

-X*-R®

whherein X is a direct bond or is selected fromm O, CO and N(R®), wherein R is
hydrogen or (1-6C)alkyl, and R? is halogeno-(1-6Chwalkyl, hydroxy-(1-6C)alkyl, carboxy-(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)aikyl, cyano-~(1-6C)a-lkyl, amino-(1-6C)alkyl, N- |
(1-6C)alkcylamino-(1-6C)alkyl, N.N-di-[(1-6C)alkyl Jamino-(1-6C)alkyl,
(2-6C)alkcanoylamino-(1-6C)alkyl, N-(1-6C)alkyl-( 2-6C)alkanoylamino-(1-6C)al kyl,
(1-6C)alicoxycarbonylamino-(1 -6C)alkyl, carbamoy=1-(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl-(1-6C)alkyl, N.N-di-[(1 -6eC)alkyl]carbamoyl-(1-6C)alky=1,
sulfamoyJ(1-6C)alkyl, N-(1 -6C)alkylsulfamoyl(1-6€C)alkyl, N.N
di-(1-6C)=alkylsulfamoyl(1-6Calkyl, (2-6C)alkanoy-1-(1-6C)alkyl, (2-6C)alkanoyleoxy-(1-
6C)alkyl «or (1-6C)alkoxycarbonyl-(1 -6C)alkyl,

arnd wherein any CH, or CH; group within —X’-Q optionally bears on eachsaid CHa
or CH; ore or mote (for example 1, 2, or 3) halogerao or (1-6C)alkyl substituents oora
substituerat selected from hydroxy, cyano, amino, (1 -4C)alkoxy, (1-4C)alkylamino and di-[(1-
4C)alkylaamino);

x? is a direct bond or C(R')a, wherein ezach R’, which may be the samee or

different, is selected from hydrogen and (1 -4C)alky 1;

AMENDED SHEEET
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rimng Q' is 2 4, 5, 6 or 7 membered saturated or partially unsaturatied heterocyclyl
group cotaining 1 nitrogen heteroatom and optionally 1 or 2 additional Bheteroatoms selected
from O, S and N, and which ring is linked to the group X' by 2 ring carbson;

% _§ is selected from CO and SO,; "

X3 isa group of the formula:

(CR*R%),-(Q*)u-(CRIR)-

wehereinmisOorl,pis0,1,2,30rd4andqis0,1,2,3 or 4,

ezach of R®, R®, R'% and R!!, which may be the same or different, is selected from
hydrogera and (1-6C)alkyl, and

Q3 is selected from (3-7C)cycloalkylene and (3-7C)cycloalkenyl ene;

ZZ, is selected from hydrogen, hydroxy, amino, (1-6C)alkylamino_,
di-[(1-6C)alkyl]amino, (1-6C)alkoxy, (1-6C)alkylsulfonyl, (1-6C)alkane=sulfonylamino,
N-(1-6CDalkyl-(1-6C)alkanesulfonylamino, and a group of the formula:

Q*-X°-
wherein X° is a direct bond or is selected from O, NR'?), SO, -and SO;N(R?),
wherein R'? is hydrogen or (1-6C)alkyl, and Q* is (3-7C)cycloalkyl,
(3-7C)cweloalkyl-(1-4C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl—(1-4C)alkyl,
heterocy=clyl or heterocyclyl-(1-4C)alkyl,

porovided that when X? is a direct bond, Q* is heterocyclyl,

aand provided that when m, p and q are all 0, then Z is heterocycHyl,

zand wherein adjacent carbon atoms in any (2-6C)alkylene chain_ within a Z substituent
are optionally separated by the insertion into the chain of a group selectzed from O, S, SO,
S0,, N((R"), CO, -C=C- and -C=C- wherein R"* is hydrogen or (1-6C)alkyl,

zand wherein any CH; or CH; group within any Z, X' or X> grovap, other than a CH,
group wwithin a heterocyclyl ring, optionally bears on each said CH, or CCHj group one or more
halogen o or (1-6C)alkyl substituents or a substituent selected from hydzroxy, cyano, amino,
carboxy~, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkyny], (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)aTdkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[(1-6C)-alkyl}jamino,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkan:oyl,
(2-6C)adkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanc>ylamino,
N-(1-6C)alkylsulfamoyl, N,N-di-[(1-6C)alkyl]}sulfamoyl, (1-6C)alkane=sulfonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino,
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zand wherein any heterocyclyl group represente«d by Q! or within a Z substituent
optionallsy bears one or more (for example 1, 2 or 3) sub>stitutents which may be the same or
different, selected from halogeno, trifluoromethyl, cyan_o, nitro, hydroxy, amino, formyl,
mercapto-, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkyny], (R -6C)alkoxy, (1-6C)alkylthio,
(1-6C)allylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alkylaneino, di~[(1-6C)alkyljamino,
(2-6C)allzanoyl, (2-6C)alkanoyloxy and from a group o—f the formula:
-XS-RM

weherein X° is a direct bond or is selected from O, CO, SO; and N(R'®), wherein R is
hydroger or (1-4C)alkyl, and R is halogeno-(1-4C)all<yl, hydroxy-(1-4C)alkyl,
(1-4C)allxoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C»alkylamino~(1-4C)alkyl and N,N-di-[(1-4C)alkylJamino-(1-4C)alky]l,

amd wherein any heterocyclyl group represented by Q' or within a Z substituent
optionall ybears 1 or 2 oxo or thioxo substituents;

o a pharmaceutically acceptable salt thereof.

2. A quinazoline derivative of the Formula I as de—fined in claim 1, wherein R! is selectedll
from hycdrogen, hydroxy and (1-6C)alkoxy,

a—nd wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R!
substitue=nt are optionally separated by the insertion int-o the chain of a group selected from O,
S, SO, S O, N(R®), CO, CONR?), NR*)CO, SO:NR? ) and N(R*)SO,, wherein R? is
hydrogemn or (1-6C)alkyl,

a.nd wherein any CH, or CHs group withina R! substituent optionally bears on each
said CH= or CHj; group one or more halogeno or (1-6Calkyl substituents, or a substituent
selected from hydroxy, cyano, amino, carboxy, carbarraoyl, sulfamoyl, oxo, thioxo,
(1-6C)al_koxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1—6C)alkylsulfonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[_(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsu Ifamoyl,
N,N-di-[_(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylammino and
N-(1-6C)alkyl-(1-6C)alkanesulfonylamino.

3. AA quinazoline derivative of the Formula I as defined in claim 1, wherein when X is
CO or S Q, then M is not CO.
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-4, A quinazoline derivative of the Formula I as defined —in claim 1 or 3, wherein R!is
selected from hydrogen, (1-6C)alkoxy, cyclopropyl-(1-4C)alkoxy, cyclobutyl-(1-4C)alkoxy,
cyclopentyl-(1-4C)alkoxy and cyclohexyl-(1 -6C)alkoxy,

and wherein any CH, or CH; group within a R' substituent optionally bears on each
said CH, or CH3 group one or more fluoro or chloro substitu_ents, or 2 substituent selected

from hydroxy, methoxy and ethoxy.

5. A quinazoline derivative of the Formula I as defined in claim 4, wherein R' is selected
from hydrogen, methoxy, ethoxy, propyloxy, isopropyloxy, cyclopropylmethoxy,
2-hydroxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy, 2-etho=xyethoxy; 2,2-difluoroethoxy and
2,2,2-trifluoroethoxy.

6. A quinazoline derivative of the Formula I as definedll in claim 4, wherein R! is selected
from hydrogen and (1-3C)alkoxy;

7. A quinazoline derivative of the Formula I as definecl in claim 6, wherein R' is
hydrogen.

8. A quinazoline derivative of the Formula I as definec in claim 6, wherein R! is

methoxy.

9. A quinazoline derivative of the Formula I as definecl in any one of the preceding
claims, wherein Y is selected from hydrogen, halogeno, (1—4C)alkyl, (1-4C)alkoxy and (2-
4C)alkynyl.

10. A quinazoline derivative of the Formula I as definead in claim 9, wherein Y is selected

from hydrogen, fluoro, chioro, methyl, methoxy and ethyn=y1.

11. A quinazoline derivative of the Formula ] as define=d in claim 9, wherein Y is
halogeno.
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12. A quinazoline derivative of the Formula I as defined in any one of the precedling

claims, wherein a is 0.

13. A quinazoline derivative of the Formula I as defined in any one of the prececing
claims, wherein X? is selected from O, S ancl OC(R*), wherein each R* is, independe=ntly,
hydrogen or (1-4C)alkyl.

14. A quinazoline derivative of the Formula I as defined in any one of the prececling
claims, wherein X? is selected from 0, S and OCHs.

15.. A quinazoline derivative of the Fornnula I as. defined in claim 14, wherein X=is0.
16. A quinazoline derivative of the Formnula I as defined in claim 14, wherein X=isS.
17. A quinazoline derivative of the Formula I as defined in claim 14, wherein X=2 is OCHy;

18. A quinazoline derivative of the Formnula I as defined in any one of the prececding
claims, wherein Q? is selected from phenyl zand a 5- or 6-membered monocyclic heteeroaryl
ring, which ring contains 1, 2 or 3 heteroatoams independently selected from oxygen., nitrogen
and sulfur, .

and wherein Q? optionally bears one or more substituents, which may be the same or
different, selected from halogeno, cyano, nitro, hydroxy, amino, carboxy, carbamoy—1,
sulfamoyl, formyl, mercapto, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkcxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, '
(1-6C)alkylsulfonyl, (1-6C)alkylamino, di-[ (1-6C)alkyl]amino, (1-6C)alkoxycarbomyl,
N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)allkcyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, IN-(1-6C)alkyl-(2-6C)alkanoylamino, (3--
6C)alkenoylamino, N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-
6C)alkyl-(3-6C)alkynoylamino, N-(1-6C)alkylsulfamoyl, N.N-di-[(1-6C)alkyl]sulfammoyl,
(1-6C)alkanesulfonylamino, N-(1-6C)alkyl-(1-6C)alkanesulfonylamino, and a grougp of the
formula:

~X*-R®
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wherein X* is a direct bond or is selecteci from O, CO and N(R®), wherein R®is
hydrogen or (1-6C)alkyl, and R’ is halogeno-(1~6C)alkyl, hydroxy-(1-6C)alkyl, carboxy-(1-
6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6&C)alkyl, amino-(1-6C)alkyl, N-
(1-6C)alkylamino~(1-6C)alkyl, N,N-di- [(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, N-(1 -6C)allkyl-(2-6C)alkanoylamino-(1-6C)alkyl,
(1-6C)alkoxycarbonylamino-(1-6C)alkyl, carbaamoyl-(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl-(1-6C)alkyl, N.N-di-[_ (1-6C)alkyl]carbamoyl-(1-6C)alkyl,
sulfamoyl(1-6C)alkyl, N-(1-6C)alkylsulfamoyR(1-6C)alkyl, NN
di-(1-6C)alkylsulfamoyl(1-6C)alkyl, (2-6C)alk=anoyl-(1-6C)alkyl, (2-6C)alkanoyloxy-(1-
6C)alkyl or (1-6C)alkoxycarbonyl-(1-6C)alkyl .,

and wherein any CH,.or CHs group within Q? optionally bears on each said CHz.or
CH; one or more halogeno or (1-6C)alkyl subsstituents or a substituent selected from hydroxy,
cyano, amino, (1-4C)alkoxy, (1-4C)alkylamine and di-[(1 -4C)alkylamino].

19. A quinazoline derivative of the FormuRal as defined in any one of the preceding
claims, wherein Q? is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl, 1H-imidazolyl,
1 H-pyrazolyl, 1,3-oxazolyl and 1soxazolyl,

and wherein Q° optionally bears one omr more substltuents which may be the same or
different, as hereinbefore defined claim 18.

20 A quinazoiine derivative of the Formu_1a I as defined in any one of the 'preceding
claims, wherein Q? is selected from phenyl, pzyridyl, pyrazinyl, 1,3-thiazolyl and 1H-
imidazolyl,

and wherein Q? optionally bears one oer more substituents, which may be the same or

different, as hereinbefore defined in claim 18

21. A guinazoline derivative of the Formuala I as defined in any one of the preceding
claims, wherein @ is selected from phenyl, 2=-pyridyl and 2-pyrazinyl,

and wherein Q? optionally bears 1,2, or 3 substituents, which may be the same or
different, selected from fluoro, chloro, hydro=y, cyano, nitro, (1 -4C)alky! and (1-4C)alkoxy.
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22. A quinazolines derivative of the Formula I as defined in amay one of the preceding
claims, wherein Q? iss selected from 2-pyridyl, 6-methyl-pyrid-3y1, 3-fluorophenyl, 2-
pyrazinyl, 1,3-thiazo }-2-yl and 1-methy)-1H-imidazol-2-yl.

23. A quinazolin e derivative of the Formula I as defined in aany one of the preceding
claims, wherein X! i s selected from a direct bond and CHa.
24. A quinazolimme derivative of the Formula I as defined in =any one of the preceding
claims, wherein Q' s selected from azetidinyl, pyrrolidinyl, pip .eridinyl, homopiperidinyl,
piperazinyl, morphosliny] and thiomorpholinyl,

and wherein Q! is linked to the group X'-O by a ring camrbon atom,

and wherein_ Q' optionally bears one or more substituentts, which may be the same or
different, selected farom halogeno, trifluoromethyl, hydroxy, carcbamoyl, (1-4C)alkyl, (1-
4C)alkoxy, N-(1-4C)alkylcarbamoyl and N,N-di-[(1-4C)alkyl]ccarbamoyl,

and whereim any heterocyclyl group within Q! optionall:y bears an oxo substituent.

25. A quinazoline derivative of the Formula I as defined in any one of the preceding
claims, wherein Q is selected from azetidinyl, pyrrolidinyl anc piperidinyl,

and whereir Q' is linked to the group X'-O by a fing cearbon atom,

and whereir: Q' optionally bears one or more substituer-ts, which may be the same or
different, selected #From halogeno, trifluoromethyl, hydroxy, camrbamoyl, (1-4C)alkyl, (1-
4C)alkoxy, N-(1-4&C)alkylcarbamoyl and N.N-di- [(1-4C)alkyl W carbamoyl,

and whereimn any heterocyclyl group within Q' optional 1y bears an oxo substituent.

26. A quinazol-ine derivative of the Formula I as defined in any one of the preceding
claims, wherein Q@ is selected from azetidin-3-yl, pyrrolidin-2=-yl, pyrrolidin-3-yi,
piperidin-3-yl or p iperidin-4-yl,

and wherei_n Q' optionally bears one or more substitue=nts, which may be the same or
different, selected from fluoro, chloro, hydroxy, carbamoyl, (M -4C)alkyl, (1-4C)alkoxy,
N-(1-4C)alkylcarbwamoyl and N,N-di-[(1-4C)alkyl]carbamoyl,

and whereiiin any heterocyclyl group within Q' optiona_1ly bears an oxo substituent.
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27. A quinazoline derivative of the Formula I as defined in any one of - claims 1 to 26, |
wherein M is CO.

28. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 26,
wherein M is SO,.

29. A quinazoline derivative of €he Formula I as defined in any one of the preceding
claims, wherein X° is a group of the formula —(CR8R9)q-, qis 1,2, 3 or 4, ecach of R® and R’
which may be the same or different, is selected from hydrogen and (1-6C): alkyl,

and wherein any CH; or CH= group within an X> group, optionally bears on each said

. CHa.or CH3.group one or more halo geno substituents,

and wherein any CH, group which is attached to 2 carbon atoms omr any CHj group
which is attached to a carbon atom wvithin a X* substituent optionally bearss on each said CH;
or CHj group a substituent selected from hydroxy and (1-6C)alkoxy.

30. A quinazoline derivative of ®he Formula I as defined in any one of " the preceding
claims, wherein X? is selected from a group of the formula (CRRY)-, —(CR*R’CH,)-,
~(CR®R°CH,CH,)-, -(CH,CR*R’)- &and -(CH,CH,CR®R?)-,

each of R® and R®, which may be the same or different, is selected from hydrogen and
(1-6C)alkyl, provided that at least ome of R® or R’ group in X3 is (1-6C)allexyl,

and wherein any CH, or CHs group within an X? group, optionally - bears on each said
CH; or CHj group one or more halo geno substituents,

and wherein any CH, group which is attached to 2 carbon atoms omr any CH; group
which is attached to a carbon atom wwithin a X* substituent optionally bearzs on each said CH,
or CH; group a substituent selected from hydroxy and (1-6C)alkoxy.

31. A quinazoline derivative of ®he Formula I as defined in any one of ~ the preceding
claims, wherein X° is selected fromm a group of the formula (CHz),-, whe=rein q is 1, 2 or 3,

32. A quinazoline derivative of ®the Formula I as defined in any one of ~ the preceding
claims, wherein X is ~CH,-.
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33, A quinazoiine derivative of~ the Formula I as defined in any one of the preceding=
claims, wherein Z is selected from Bhydrogen, hydroxy, amino, (1-6C)alkylamino,
di-[(1-6C)alkylJamino, (1-6C)alkoxy, and a group of the formula:
Q'x5-
wherein X’ is a direct boned or is selected from O, N(R'?), SO, and SO;N(R'2),

wherein R' is hydrogen or (1-6C)amlkyl, and Q* is (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-4C)alkyl, (3-7-C)cycloalkenyl, (3-7C)cycloalkenyl-(1-4C)alkyl,
heterocyclyl or heterocyclyl-(1-4CDalkyl,

provided that when X’ is a clirect bond, Q* is heterocyclyl,

and provided that when m, gp and q are all 0, then Z is heterocyclyl,

- .- and wherein adjacent carbom atoms in any (2-6C)alkylene. chain within a Z subs®ituent
are optionally separated by the inse=rtion into the chain of a group selected from O, S, SO,
$0,, NR"), CO, -C=C- and -C=C— wherein R"? is hydrogen or (1-6C)alkyl,

and wherein any CH; or CHl3 group within a Z group, other than a CH, group wi-thin a
heterocyclyl ring, optionally bears eon each said CH; or CH; group one or more halogeneo or
(1-6C)alkyl substituents or a substiztuent selected from hydroxy, cyano, amino, carboxy,.
carbamoyl, sulfamoyl, (2-6C)atken-yl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsul fonyl, (1-6C)alkylamino, di-[(1-6C)alkyljamino,
N-(1-6C)alkylcarbamoyl, N,N-di-[1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,

(2-6C)alkanoyloxy, (2-6C)alkanoyMamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)alkylsulfamoyl, N.N-di-[( 1-6C)alkyl]sulfamoyl, ( 1-6C)alkanesulfonylamino amnd
N-(1-6C)alkyl-(1-6C)alkanesulfonsylamino,

and wherein any heterocyclyl group within a Z substituent optionally bears one= or
more substitutents which may be thme same or different, selected ﬁ'ctﬁ halogeno,
trifluoromethyl, cyano, nitro, hydrosxy, amino, formy}, mercapto, (1-6C)alkyl, (2-6C)alk=enyl,
(2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulfinyl, (1 -6C)alkylsulfonyl,.
(1-6C)alkylamino, di-[(1-6C)alkyl}-amino, (2-6C)alkanoyl, (2-6C)alkanoyloxy and fronm a
group of the formula:

_X5-RM

wherein X® is a direct bond or is selected from O, CO, SO; and N(R%), wherein R'S is
hydrogen or (1-4C)alkyl, and R'* isx halogeno-(1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl, cyano-(® ~4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C)alkylamino-(1-4C)alkyl arad N.N-di-[(1-4C)alkyl]amino-(1-4C)alky},
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and -wherein any heterocyclyl group within a Z sub -stituent optionally bears 1 or 2 oxo0
or thioxo su bstituents.

34. A quinazoline derivative of the Formula I as define=d in any one of the preceding
claims, whe=rein Z is selected from hydrogen, hydroxy, am_ino, (1-6C)alkylamino, hydrox_y-
(2-6C)alkyl=amino, (1-4C)alkoxy-(2-6C)alkylamino, di-[(M -6C)alkyl]amino, N-[hydroxy—

- (2-6C)alkyl]-N-(1-6C)alkylamino, N-[(1-4C)alkoxy-(2-6C)alky1)-N-(1-6C)alkylamino, i-
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[hydroxy-(2-6C)alkyl]-amino, di-[(1-4C)alkoxy-(2-6C)alk=ylJamino, N-[(1-4C)alkoxy-
(2-6C)alkyl J-N-[hydroxy-(2-6C)alkyl]-amino, (1-6C)alkorxy, hydroxy-(2-6C)alkoxy and (1-
4C)alkoxy-&2-6C)alkoxy.

35. A quinazoline derivative of the Formula I as define=d in any one of the preceding
claims, wherein Z is selected from hydrogen, hydroxy, me=thoxy, ethoxy, 2-hydroxyethox=y, 2-
methoxyeth oxy, amino, methylamino, ethylamino, N-(2-hydroxyethyl)amino, N-(2-
methoxyethayl)amino, dimethylamino, N-methyl-N-ethylarmino, di-ethylamino, N-(2-
hydroxyeth-yl)}-N-methylamino, N-(2-hydroxyethyl)-N-eth_ylamino, N,N-di-(2-
hydroxyeth—yl)amino, N-(2-methoxyethyl)-N-methylaminos, N-(2-methoxyethyl)-N-
ethylamino,. pyrrolidin-1-yl, piperidino, piperazin-1-yl, meorpholino, tetrahydrofuranyl armd
tetrahydrop_yranyl,

and wherein any heterocyclyl group within Z optiosnally bears 1 or 2 substituents,.
which may “be the same or different, selected from fluoro, - chloro, hydroxy, (1-4C)alkyl a nd
(1-4C)atkoxy.

36. A quiinazoline derivative of the Formula I as define=d in any one of the preceding
claims, Zis selected from hydrogen, hydroxy and dimethy=lamino.

37. A quiinazoline derivative selected from one or moree of the following:

2-{4-[(4-{[ 3-chloro-4-(pyridin-2-ylmethoxy)phenyl Jaminc>}quinazolin-6-yl)oxy]piperidim-1-
yl}-2-oxoethanol;
2-((28)-2-{[«(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenyl Jaamino} quinazolin-6-

yl)oxy]metiayl} pyrrolidin-1-yl)-2-oxoethanol;
N-[3-chloro~4~(pyridin-2-ylmethoxy)phenyl]-6-({(25)-1-[(«climethylamino)acetyl]pyrrolidiin-2-

yl}methoxy-)quinazolin-4-amine;
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N-[3-chloro-4-(pyridin-2-ylme-thoxy)phenyl]-6-( {(3S)-1-{(dimethylamino)acetyl]piperidir-3-
yl}oxy)quinazolin-4-amine;
2-{(38)-3-[(4-{[3-chloro-4-(pymidin-2-ylmethoxy)phenyl]amino} quinazolin-6-yl)oxy]
pyrrolidin-1-y1}-2-oxoethanol ;

2- {(35)-3-[(4-{[3-chloro-4-(pyridin-2—ylmethoxy)phenyl]amino} quinazolin-6-yl)oxy]
piperidin-1-yl}-2-oxoethanol;

N-{3-chloro-4-[(3-fluorobenz-yl)oxylphenyl }-6-({1-[(dimethylamino)acetyl]piperidin-4-
yl} oxy)quinazolin-4-amine;
N-[3-chloro-4-(pyridin-2-ylmesthoxy)phenyl]-6-({1-[(dimethylamino)acetyl]piperidin-4-
yl}oxy)quinazolin-4-amine;
N-[3-chloro-4-(pyrazin-2-ylm_ethoxy)phenyl]-6-({1-[(dimethylamino)acetyl]piperidin-4-
yl}oxy)quinazolin-4-amine; . 7
6-({1-[(dimethylamino)acetyl Jpiperidin-4-yl} oxy)-N-{4-[(3-fluorobenzyl)oxy]-3-
methoxyphenyl}quinazolin-4—amine;

6-({1-[(dimethylaminc)acetyl Jpiperidin-d-ylyoxy)-N-[4-(pyridin-2-ylmethoxy)

~ phenyl]quinazolin-4-amine;
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6-({1-[(dimethylamino)acetyl Jpiperidin~4-y1} oxy)-N-[3-methoxy-4-(pyridin-2-
ylmethoxy)phenyllquinazolin_-4-amine;
6-({1-[(dimethylamino)acetyl_Jpiperidin-4-yl}oxy)-N-{4-[(3-fluorobenzyl)oxy)] phenyl}-"7-
methoxyquinazolin-4-amine;

6-({1-[(dimethylamino)acetyl Jpiperidin-4-yl}oxy)-N-{4-[(3 -fluorobenzyl)oxy]-3-
methoxyphenyl}-7-methoxyquinazolin-4-amine;
N-{3-chloro-4-[(3-fluorobenz=yl)oxy]phenyl}-6-( {1-{(dimethylamino)acetyl]piperidin-4-
yl}oxy)-7-methoxyquinazolirm-4-amine;
6-({1-{(dimethylamino)acetyl_]piperidin-4-yl}oxy)-7-methoxy-N-[4-(pyridin-2-
yimethoxy)phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl ]piperidin-4-yl}oxy)-7 -methoxy-N-[3-methoxy-4-(pyridin—2-
ylmethoxy)phenyllquinazolin_-4-amine;
N-[3-chloro-4-(pyridin-2-ylmeethoxy)phenyl]-6-({1-[(dimethylamino)acetyl]piperidin-4-
yl}oxy)-7-methoxyquinazolirm-4-amine;
N-[3-chloro-4-(pyrazin-2-ylmmethoxy)phenyl]-6-({1 -[(dimethylamino)acetyl]piperidin-4-

yl} oxy)-7-methoxyquinazoline-4-amine;
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&-({1-[(dimethylamino)acetyl]piperidin-4-yl }oxy)-7-methoxy-N-[4-(pyrazin-2-
=imethoxy)phenyl]lquinazolin-4-amine;

&6-({1-[(dimethylamino)acetyl]piperidin-4-yl }oxy)-7-methoxy-N-[3-methoxy-4-@ pyrazin-2-
=yImethoxy)phenyl]quinazolin-4-amine;

6-({1-[(dimethylamino)acetyl]piperidin-4-yl }oxy)-N-[4-(3-fluorobenzyloxy)phe=nyl]
«jquinazolin-4-amine; _
®6-({1-[(dimethylamino)acetyl]piperidin-4-yl_}oxy)-N-[3-methoxy-4-(pyrazin-2-
~yimethoxy)phenyl}quinazolin-4-amine;

«6-({1-[(dimethylamino)acetyl]piperidin-4-yl }oxy)-N-[4-(pyrazin-2-ylmethoxy)
henyllquinazolin-4-amine;

-&\-{3-chloro-4-(pyridin-2-ylmethoxy)phenyl] —6- {[ 1-(methylsulfonyl)pyrrolidin-3- -y1]

muethoxy}quinazolin-4-amine;

22-{4-[(4-{[3-chloro-4~(pyridin-2-ylmethoxy JphenylJamino}-7-methoxyquinazoMin-6-
yloxylpiperidin-1-yl}-2-oxoethanol;
6-[(1-acetylpiperidin-4-yl)oxy]-N-{3-chloro—4-(pyridin-2-ylmethoxy)phenyl]-7-
mrpethoxyquinazolin-4-amine;

2-{4-[(4- {[3-chloro-4~(pyrazin-2-ylmethoxy~)phenyl]amino} -7-methoxyquinazo _tin-6-
~vDoxy]piperidin-1-yl}-2-oxoethanol;

6-[(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro-- 4-(pyrazin-2-ylmethoxy)phenyl]-7-
mxethoxyquinazolin-4-amine; '
&6-{(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro--4-(pyridin-2-ylmethoxy)phenyl]quimnazolin-4-
=Aamine; | :
=2-{4-[(4-{[3-chloro-4-(pyrazin-2-ylmethoxy)ohenylJamino} quinazolin-6-yl)oxy] gpiperidin-1-
=yl}-2-oxoethanol;
&5-{(1-acetylpiperidin-4-yl)oxy]-N-[3-chloro--4-(pyrazin-2-ylmethoxy)phenyl]lqui_nazolin-4-
amine;

2V-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl}j -6- {[1-(methylsulfonyl)piperidin-4—yl]

©xy}quinazolin-4-amine;

V- {3-ethynyl-4-[(3-fluorobenzyl)oxy]phenyH }-7-methoxy-6- {[ 1-(methylsulfonyT)piperidin-4-

w/1joxy}quinazolin-4-amine;
"Z-methoxy-6- {[1-(methylsulfonyl)piperidin-~4-ylJoxy}-N-[4-(1,3-thiazol-2-ylthio)
pPhenyl]quinazolin-4-amine;
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N-[3-chloro-4—(pyrazin-2-ylmethoxy)phenyl}-6-{[ 1 -(methylmﬂfonyl)piperﬁdin#yl]
oxy}quinazoli_n-4-amine;

N-{3-fluoro-4—[(1-methyl-1H-imidazol-2-yl)thio]phenyl}-6- {[ 1-(methylsu-1fonyl)piperidin-4-
ylJoxy}quinaz=olin-4-amine;

N-{3-chloro-<1-{(1-methyl-1 H-imidazol-2-yl)thio Jphenyl} -6- {[ 1-(methylsrulfonyl)piperidin-4-
ylloxy}quinaz=olin-4-amine;
6-{[1-(methyl=sulfonyl)piperidin-4-yl]oxy}-N-{4-(1,3-thiazol-2-ylthio)pherayl]quinazolin-4-
amine;

N-{3-fluoro-4—[(1-methyl-1H-imidazol-2-yl)thio]phenyl }-7-methoxy-6- {[ 1-
(methylsulfon_yl)piperidin-4-yl]oxy} quinazolin-4-amine;
2-(4-{[4-({3-mmethyl-4-[(6-methylpyridin-3-yl)oxy]phenyl } amino)quinazo -1in-6-y1]
oxy}piperidin—1-yl)-2-oxoethanol;
2-{3-[(4-{[3-=hloro-4-(pyridin-2-ylmethoxy)phenylJamino } quinazolin-6-ye’1)oxy]azetidin-1-
yl}-2-oxoethamnol; and

2-(3- {[4-({3-mmcthyl-4-[(6-methylpyridin-3-yl)oxy]phenyl } amino)quinazo: lin-6-yl]
oxy}azetidin-H -yl)-2-oxoethanol;

or a pharmaceutically acceptable salt thereof.

38. A phar-maceutical composition which comprises a quinazoline deri—vative of the
Formula I, or =1 pharmaceutically acceptable salt thereof, as defined in any one of claims 1 to

37 in associati_on with a pharmaceutically-acceptable diluent or carrier.

39. A quin azoline derivative of the Formula I, or a pharmaceutically accceptable salt
thereof, as defined in any one of claims 1 to 37 for use as a medicament.

40. A quin_azoline derivative of the Formula I, or a pharmaceutically accceptable salt
thereof, as defSined in any one of claims 1 to 37 for use in the production off an
anti-proliferati-ve effect which effect is produced alone or in part by inhibit=ing erbB2 receptor
tyrosine kinasez in a warm-blooded animal such as man.

41. A quinzazoline derivative of the Formula ], or a pharmaceutically acoceptable salt
thereof, as defiined in any one of claims 1 to 37 for use in the production off an erbB2 receptor
tyrosine kinasez inhibitory effect in a warm-blooded animal such as man.
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=42. A quinazoline derivative of the Fornmula I, or a pharmaceutically acceptarble salt
®hereof, as defined in any one of claims 1 to 37 for use in the production of a selsective erbB2
meceptor tyrosine kinase inhibitory effect in & warm-blooded animal such as mana.

~43. A process for the preparation of a qu-inazoline derivative of the Formula X, ora
Mpharmaceutically acceptable salt thereof, as adefined in claim 1 which comprises=

Process (a) for the preparation of compouncs of the Formula I wherein M is CO, the
«coupling, conveniently in the presence of a ssuitable base, of a quinazoline of the - formula II:

2
R, .
x&-Q?
HN Y
Q' —x-o
HN XN
)
R N

wherein R', R%, X', X* Y, a, Q' and Q" have any of the meanings defineci in claim 1
«cxcept that any functional group is protectedl if necessary, with a carboxylic acidll of the
~formula IIT, or a reactive derivative thereof:
Z-X=*. COOH

m
wherein Z and X? have any of the mezanings defined in claim 1 except thaat any

—functional group is protected if necessary;
«Or
Process (b) the reaction, convenientfy in the presence of a suitable base, of a qui- mazoline of
sthe formula IT as hereinbefore defined in relzation to Process (a), with a compourd of the
—formula IV:
Z-3¢-M-L!
v
wherein L' is a displaceable group arad Z, X® and M have any of the mea—nings defined
mn claim 1 except that any functional group i.s protected if necessary; or
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s 3
Process (c) for the preparation of thamse compounds of the Formula I wherein Z is linkeed to X
by nitrogen, the reaction, convenient=ly in the presence of a suitable base, of a compou-nd of
the formula V:

R,
X-Q°
HN Y
1 1_
N Q X0 N
M~ )
g y
LZ/X3 R N
5 \Y

wherein L is a displaceable ggroup and RLRE XL XA X3 Y, M, a, Q' and Q2 Thave
any of the meanings defined in clainm | except that any functional group is protected isf
necessary, with a compound of the foommula ZH, wherein Z is as defined in claim 1, ex_cept
10 that any functional group is protectecd if necessary; or
Process (d) the reaction, convenientl-y in the presence of a suitable base, of a quinazoline of

the formula VI:
2
Q! +-x--0
Zz—X—M—N XN
/)
R N

VI
15 wherein, L? is a displaceable _group and R!, X!, X%, Z, and Q' have any of the
meanings defined in claim 1 except tzhat any functional group is protected if necessary_, with a
compound of the formula VII:

CRY,
x&-Q?

H,N Y



W0 2005/026151 PCT/GB2004/#003931
-L161-

wherein R?, a, X, Q? and Y have aany of the meanings defined in claim 1 execept that
anwy functional group is protected if necess ary; or
Process (e) for the preparation of those commpounds of the Formula I wherein X2 is OCRY,
SCRY, or NRYC(R?),, the reaction, conwveniently in the presence of a suitable bas<e, ofa
5 qufanazoline of the formula VIII:

(R,

X*H

wherein X2 is O, S or NR*) and R, R%, X!, X2, X3, M, Z, Y, aand Q' have= any of the

me=anings defined in claim 1 except that amny functional group is protected if necessaary, with a

10 cozmmpound of the formula IX:
QCR*,-L*
X

whaerein L* is a suitable displaceable grou-p and Q* and R* have any of the meaning=s defined

in claim 1 except that any functional grou—p is protected if necessary; or
15 Preocess () for the preparation of those commpounds of the Formula I wherein X? is OCRY,,

the= coupling of a quinazoline of the formuals X:

CRY, |
OH
| N Y
Q' +x-o
z—X=M-N SN
_
R’ N
X

wherein R', R% X', X%, X3, M, Z, Y, a and Q' have any of the meanings defTined in
20 cl=sim 1 except that any functional group i s protected if necessary, with an alcohol ©f the
for-mula XI:
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Q*-C(R%-OH
1
wherein Q” and R* have any of the me-anings defined in claim 1 except that any
functional group is protected if necessary; or
5 Process (g) the coupling of a quinazoline com_pound of the formula XII:

(R™),
. X2_ QZ
HiN Y
HO
SN
()
R1 ™~
XII

wherein R', R%, X%, a and Y have any of the meanings in claim 1 except that any
functional group is protected if necessary, wit-h an alcohol of the formula XIII:

Q' +-x-0oH
z—X—M—N

10
X

wherein X!, X3, M, Z, and Q' have an=y of the meanings defined in claim 1 except thz=at
any functional group is protected if necessary—; or .
Process (h) the reaction, conveniently in the peresence of a suitable base, of a quinazoline of
15 the formula XM, as defined in relation to Process (g) with a compound of the formula XIV:

Q' —xL°
z—X—M——N
X1V

wherein L’ is a displaceable group ancl X!, X3 M and Z, and Q' have any of the

meanings defined in claim 1 except that any functional group is protected if necessary;
20 " and thereafier, if necessary:

(i) converting a quinazoline derivative of the Mformula I into another quinazoline derivative cf
the formula I;

(ii) removing any protecting group that is pressent by conventional means;
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(1.11))  forming a pharmaceutically accepta ble salt.

4-4, Use of a quinazoline derivative of thhe Formula I, or a pharmaceutically
acceptable salt thereof, as defined in any ore of ¢laims 1 to 37, in the manufacture of

a- medicament for treating a disease, illness , disorder or condition.

4-5, Use of a quinazoline derivative of t_he Formula I, or a pharmaceutically-
acceptable salt thereof, as defined in any ome of claims 1 to 37, in the manufac-ture of
a medicament for the production of an anti -proliferative effect which effect is
pProduced alone or in part by inhibiting erb_B2 receptor tyrosine kinase in a war-m-

blooded animal such as man.

6. Use of a quinazoline derivative of &he Formula I, or a pharmaceutically~
acceptable salt thereof, as defined in any o ne of claims 1 to 37, in the manufacsture of
a medicament for the production of an erb B2 receptor tyrosine kinase inhibito-ry effect

£n a warm-blooded animal such as man.

47, Use of a quinazoline derivative of ~the Formula I, or a pharmaceuticallsy
Aacceptable salt thereof, as defined in any one of claims 1 to 37, in the manufacture of
=a medicament for the production of a selective erbB2 receptor tyrosine kinase

Anhibitory effect in a warm-blooded animaal such as man.
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48. A quinazoline derivative of the Formula [ as defined in claim I, wherein:

R!is selected from hydrogen and (1-3C)alko xy;

Y is selected from hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkoxy, (2-
4C)aRkenyl and (2-4C)alkynyl;

aisOorl;

R? s selected from halogeno, (1-4C)alkyl, (1 -4C)alkoxy, (2-4C)alkenyl and
(2-4C)alkynyl;

X?is selected from O, S and OCH;;

Q’ is heteroaryl or phenyl,

and wherein Q? optionally bears one or more= substituents, which may be the
same= or different, selected from halogeno, cyano, ni tro, hydroxy, amino, carboxy,
carbaamoyl, sulfamoyl, formyl, mercapto, (1-6C)alkye/l, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy. (1-6C)alkylthio,
(1-6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-6C)alk sylamino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N, . N-di-[(1 -6QC)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoyl. amino,
N-(1 -6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenosylamino, N-(1-6C)alkyl-(3-
6C)az Ikenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3 -6C)alkynoylamino,
N-(1 -6C)alkylsulfamoy!, N,N-di-[(1-6C)alkyl}sulfazmoyl, (1-6C)alkanesulfonylamino,
N-(1 -6C)alkyl-(1-6C)alkanesulfonylamino, and a gr=oup of the formula:

-X-R

wherein X* is a direct bond or is selected froom O, CO and N(R®), wherein R®
is hy~drogen or (1-6C)alkyl, and R’ is halogeno-(1-68C)alkyl, hydroxy-(1-6C)alkyl,
carb-oxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cy: ano-(1-6C)alkyl,
amir0-(1-6C)alkyl, N- (1-6C)alkylamino-(1-6C)alkzyl, N.N-
di-[C 1-6C)alkyl]amino-(1-6C)alkyl, (2-6C)alkanoyl amino-(1-6C)alkyl,
N-(L -6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl,
(1-6 C)alkoxycarbonylamino-(1-6C)alkyl, carbamo=yl-(1-6C)alkyl,
N-(R -6C)alkylcarbamoyl-(1-6C)alkyl, N,N-di-[(1-6eC)alkyl]carbamoyl-(1 -6C)alkyl,
sulfaamoyl(1-6C)alkyl, N-(1-6C)alkylsulfamoyl(1-6e C)alkyl, N,N-
di-(71-6C)alkylsulfamoyl(1-6C)alkyl, (2-6C)alkano=yl-(1-6C)alkyl, (2-6C)alkanoyloxy=-
(1-68 C)alkyl or (1-6C)alkoxycarbonyl-(1-6C)alkyl,

and wherein any CH; or CH; group within o)’ optionally bears on each said

CH= or CH; one or more halogeno or (1-6C)alkyl s:ubstituents or a substituent selecte=d
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from hydroxy, cyano, amino, (1-4C)alkoxy, (1-<4C)alkylamino and di-{(1-
4C)al kylamino];

X! is a direct bond or CHy;

ring Q' is a4, 5, 6 or 7 membered saturated or partially unsaturated
heter~ocyclyl group containing 1 nitrogen hetero-atom and optionally 1 or 2 additio»nal
heter oatoms selected from O, S and N, and whi-ch ring is linked to the group X'bya
ring <carbon;

Mis CO;

X3 is a group of the formula:

“(CR'R?)p(Q" D (CRR -

whereinmisOorl,pis0,1,2,30r4 aand qis0,1,2,3 or 4,

each of R®, R’, R'® and R"!, which may be the same or different, is selected
frorrm hydrogen and (1-6C)alkyl, and

Q? is selected from (3-7C)cycloalkylenee and (3-7C)cycloalkenylene;

Z is selected from hydroxy, amino, (1-6&C)alkylamino, di-[{(1-6C)alkyl]annino,
(1-6 C)alkoxy, (1-6C)alkylsulfonyl, (1-6C)alka nesulfonylamino,
N-(R -6C)alkyl-(1-6C)alkanesulfonylamino, aned a group of the formula:

Q*-X5—
wherein X is a direct bond or is selected from O, N(R'z), SO; and

SO, N(R'?), wherein R'? is hydrogen or (1-6C) alkyl, and Q* is (3-7C)cycloalkyl,
(3-7 C)cycloalkyl-(1-4C)alkyl, (3-7C)cycloalkeenyl, (3-7C)cycloalkenyl-(1-4C)al_kyl,
hetesrocyclyl or heterocyclyl-(1-4C)alkyl,

provided that when X3 is a direct bond Q* is heterocyclyl,

and provided that when m, p and q are all 0, then Z is heterocyclyl,

and wherein adjacent carbon atoms in any (2-6C)a1kylene chain within a Z
sub stituent are optionally separated by the ins-ertion into the chain of a group seMected
froem O, S, SO, SO,, N(R'), CO, -C=C- and ~C=C- wherein R" is hydrogen or
(1-&6C)alkyl,

and wherein any CH, or CH; group w3thin any Z, X' or X* group, other- than a
CHI, group within a heterocyclyl ring, optionaally bears on each said CH; or CH= group
one or more halogeno or (1-6C)alkyl substitu ents or a substituent selected froma
hy«droxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl,
(2—6C)alkynyl, (1-6C)alkoxy, (1 -6C)élky1thic3, (1-6C)alkylsulfinyl,
(1—6C)alkylsulfonyl, (1-6C)alkylamino, di-[( 1-6C)alkyl]amino,
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N-(1-6C)alkylcart>amoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-&C)alkanoyl,
(2-6C)alkanoylox =y, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6CC)alkanoylamino,
N-(1-6C)alkylsulfzmamoyl, N,N-di-[(1-6C)alkyl]sulfamoyl, (1-6C)alkanesulfonylamino
and N-(1-6C)alkyl -(1-6C)alkanesulfonylamino,
and whereein any heterocyclyl group represented by Q™ or within a Z
substituent optionaally bears one or more substitutents which maay be the same or
different, selected from halogeno, trifluvoromethyl, cyano, nitro , hydroxy, amino,
formyl, mercapto, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (" 1-6C)alkoxy,
(1-6Calkylthio, (L -6C)alkylsulfinyl, (1-6C)alkylsulfonyl, (1-68C)alkylamino,
di-[(1-6C)alkyl]amino, (2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the
formula:
_XE R
wherein X® is a direct bond or is selected from 0O, CO, S0, and N(Rls),
wherein R"® is hyd_rogen or (1-4C)alkyl, and R'* is halogeno-(1 -4C)alkyl,
hydroxy-(1-4C)alkzyl, (1-4C)alkoxy-(1-4C)alkyl, cyano-(1-4C)aalkyl,
amino-(1-4C)alkyl., N-(1-4C)alkylamino-(1-4C)alkyl and
N,N-di-[(1-4C)alk=yl]amino-(1-4C)alkyl,
and wherein any heterocyclyl group represented by Q' <r within a Z

substituent optionamlly bears 1 or 2 oxo or thioxo substituents.

49. A quinazoldine derivative of the Formula I as defined in claim 48, wherein R} is

selected from hydr-ogen and methoxy.

50. A quinazoldine derivative of the Formula I as defined in claim49, wherein R is
hydrogen.
51. A quinazoldne derivative of the Formula I as defined in any one or more of

claims 48 to 50, wBaerein Q% is a 5 or 6 membered heteroaryl rirng containing 1
nitrogen heteroatorm and optionally 1 additional heteroatom sel.ected from O, S and N

b

and wherein Q? op-tionally bears one or more substituents as de : fined in claim 48.

2. A quinazolfine derivative of the Formula I as defined in any one or more of
claims 48 to 51, wEaerein X” is OCH,.
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53. A quinazolin_e derivative of the Formula I as defi-xmed in any one or more of
claims 48 to 52, whe=rein a is 0.
54. A quinazolinme derivative of the Formula I as defi ned in claim 1, wherein

R! is selectecd from hydrogen and (1-3C)alkoxy;

Y is selected- from halogeno, (1-4C)alkyl, (1-4C)ealkoxy and (2-4C)alkynyl;

aisQor1;

R? is halogemno;

X2 is selecteed from O, S and OCH»;

Q? is selecte=d from phenyl and a 5 or 6 membere=d heteroaryl ring containing 1
nitrogen heteroatorr and optionally 1 additional heteroa -tom selected from O, S and N,

and whereim Q? optionally bears one or more sulbostituents, which may be the
same or different sezlected from halogeno, hydroxy, cyamo, carboxy, nitro, amino, (1-
4C)alkyl, (1-4C)alkzoxy, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkylthio, (1-
4C)alkylsulfinyl, (R -4C)alkylsulfonyl, (2-4C)alkanoyl, 'N-(1-4C)alkylamino, N, N-di-
[(1-4C)alkyl]amino, (1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)atkylcarbamoyl, N,
N-di-[(1-4C)alkyl]=carbamoyl, (2-4C)alkanoyloxy, (2-4 C)alkanoylamino, N-(1-
4C)alkyl-(2-4C)alkzanoylamino, halogeno-(1-4C)alkyl, hydroxy-(1-4C)alkyl, (1-
4C)alkoxy-(1-4C)aalkyl, cyano-(1-4C)alkyl, carboxy-(1 -4C)alkyl, amino-(1-4C)alkyl,
N-(1-4C)alkylamirno-(1-4C)alkyl and N, N-di-[(1 -4C)aalkyl]amino-(1-4C)alkyl;

X! is a dire=ct bond or CHy;

Q' is selecked from pyrrolidinyl and piperidiny-1,

and wherei:n Q' optionally bears 1 or 2 substituments, which may be the same or
different, selected from hydroxy, (1-4C)alkyl and (1-4-C)alkoxy,

and wheredin Q' optionally bears an oxo substitTuent,

and where=in Q' is linked to the group X' by a wxing carbon;

M is CO;

3¢ is selec=ted from ~CHy-, ~CH,CH,-, (CR*RR’)-, (CR*R’CHy)-,
-(CHZCRSR")- ancd (3-6C)cycloalkylene, wherein eack of R® and R®, which may be the
same or different,_ is selected from hydrogen, (1-4C)alkyl, hydroxy-(1-4C)alkyl, and
(1-3C)alkoxy-(1-~4C)alkyl, provided that R® and R’ ar—e not both hydrogen;,

Z is selected from hydroxy, amino, (1 -6C)alk>ylamino, hydroxy-
(2-6C)alkylamino, (1 -4C)alkoxy-(2-6C)alkylamino, di-[(1-6C)alkyl]amino, N-
[hydroxy-(2-6C)zalkyl]-N-(1-6C)alkylamino, N-[(1-4eC)alkoxy-(2-6C)alkyl]-N-
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(1-6C)alkylamino, di-[hydroxy-(2-6C)alkyl]-amino, di-[(1-4C)alkoxy-
(2-6C)alkyl]amino, E-[(l-4C)alkoxy-(2—6C)a1kyl]-M-[hydroxy—(2-6C)alkyl]-amino,
(1-6C)alkoxy, hydroxy-(2-6C)alkoxy and (1 -4C)alkeoxy-(2-6C)alkoxy.

55. A quinazoline derivative of the Formula I as defined in claim 54, wherein R'is

selected from hydrogen and methoxy.

56. A quinazoline derivative of the Formula I as defined in claim 55, wherein R'is
hydrogen.
57. A quinazoline derivative of the Formula I as defined in any one or more of

claims 54 to 56, wherein Y is chloro.

38. A quinazoline derivative of the Formula I ass defined in any one or more of
claims 54 to 56, wherein X! is CH; and Q' is selectezd from pyrrolidin-2-yl,
pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl.

59. A quinazoline derivative of the Formula I as- defined in any one or more of
claims 54 to38, wherein X' is CHy; Ql is selected f=rom pyrrolidin-2-yl, pyrrolidin-3-
yl, piperidin-3-yl and piperidin-4-yl; and Z-X° is seBected from hydroxymethyl,
aminomethyl, (1-4C)alkylaminomethyl and di-[(1-4&C)alkyl]Jaminomethyl.

60. A quinazoline derivative of the Formula I ass defined in claim 59, wherein Z-

X3 is selected from hydroxymethyl and di-methylarminomethyl.

6l. A quinazoline derivative of the Formula 1 ass defined in any one or more of
claims 54 to 60, wherein Q? is selected from pyridy~l, pyrazinyl, 1,3-thiazolyl and
isoxazolyl, and wherein Q? optionally bears one or more substituents as defined in

claim 54.
62. A quinazoline derivative of the Formula I azs defined in claim 61, wherein Q’

is selected from 2-pyridyl and 2-pyrazinyl, and wheerein Q? optionally bears one or

more substituents as defined in claim 4.
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63. A quinazoline derivative of the Formula I as defined in claim 1, wherein

R! is selected from hydrogen and (1-3C)alko xy;

Y is selected from hydrogen, halogeno and ( 1-4C)alkoxy;

aisOorI;

R? is halogeno;

X?is OCHy;

Q? is pheny! which optionally bears 1 or 2 halogeno substituents;

X' is a direct bond or CHj;

Q' is selected from pyrrolidinyl and piperidi nyl,

and wherein Q' optionally bears 1 or 2 subs&ituents, which may be the same or
diffement, selected from hydroxy, (1-4C)alkyl and (R -4C)alkoxy,

and wherein Q' optionally bears an oxo substituent,

and wherein Q' is linked to the group X! by aring carbon;

M is CG;

33 is selected from —~CHy-, ~CH;CHp-, (CRR*R%)-, -(CR®R’CHo)-, -
(CH:CRSRg)- and (3-6C)cycloalkylene, wherein ea ch of R® and R’, which may be the
samee or different, is selected from hydrogen, (1-4C)alkyl, hydroxy-(1-4C)alkyl, and
(1-3 C)alkoxy-(1-4C)alkyl, provided that R® and R are not both hydrogen;

Z is selected from hydroxy, amino, (1-6C)a_lkylamino, hydroxy-
(2-6-C)alkylamino, (1-4C)alkoxy-(2-6C)alkylamino, di-[(1 -6C)alkyl]amino, N-
[hycdroxy-(2-6C)alkyl]-N-(1-6C)alkylamino, N-[(1 -4C)alkoxy-(2-6C)alkyl]-N-
(1-6C)alkylamino, di-[hydroxy-(2-6C)alkyl]-amineo, di-[(1-4C)alkoxy-
(2-6C)atkyl]amino, N-[(1-4C)alkoxy-(2-6C)alkyl] —N- [hydroxy-(2-6C)alkyl]-amino,
(1-6C)alkoxy, hydroxy-(2-6C)alkoxy and (1-4C)allkoxy-(2-6C)alkoxy.

4. A quinazoline derivative of the Formula I aas defined in claim83, wherein R' is

sele cted from hydrogen and methoxy.

85. A quinazoline derivative of the Formula [ as defined in claim 64, wherein R' is
hydirogen.
66. A quinazoline derivative of the Formula I &s defined in any one or more of

cladms 63 to 65, wherein X' is CH, and Q' is selected from pyrrolidin-2-yl,
pyr-Tolidin-3-yl, piperidin-3-yl and piperidin-4-yl.
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67. A quinazoline derivative of the Formula I as defined in any one or more of
claims 53 to 66, wherein X' is CHy; Q' is selected from pyrrolidin-2-yl, pyrrolidin-3-
yl, piperidin-3-yl and piperidin-4-yl; and Z-X? is selected fr-om hydroxymethyl,
aminomethyl, (1-4C)alkylaminomethyl and di-{(1-4C)alkyl Jaminomethyl.

88. A quinazoline derivative of the Formula I as defined in claim 67, wherein Z-

X’ is selected from hydroxymethyl and di-methylaminomethyl.

69. A quinazoline derivative of the Formula I as definecd in any one or more of
claims 63 to 68, wherein Q” is phenyl substituted by 1 or 2 substituents, which may be
the same or different, selected from fluoro and chloro; a is *0; and Y is selected from

hydrogen, chloro and methoxy.

70. A quinazoline derivative of the Formula I as define din claim 69, wherein Q?

1s 3-fluorophenyl.

7. A quinazoline derivative of the Formula I as definesd in claim 1, wherein

R! is selected from hydrogen and (1-3C)alkoxy;

Y is halogeno;

aisOorl;

R%is halogeno;

X*is OCHy;

Q* is selected from 2-pyridyl and 2-pyrazinyl which optionally bears 1 or 2
substituents, which may be the same or different, selected. from (1-3C)alkyl, (1-3-
C)alkoxy and halogeno;

X! is a direct bond or CH;

Q! is selected from pyrrolidiny! and piperidinyl,

and wherein Q' optionally bears 1 or 2 substituent=s, which may be the same or
different, selected from hydroxy, (1-4C)alkyl and (1-4C)alkoxy,

and wherein Q' optionally bears an oxo substituemt,

and wherein Q' is linked to the group X' by a ringg carbon;

M is CO;

AMENDED SHEET



PCT/GB2004/003931
-171 -

X s selected from —CHy-, ~CH,CH,-, ~(CR®R®)-, ~CCR*R’CHy)-, -
(CH,CR®R2?)- and (3-6C)cycloalkylene, wherein each of R® @nd R®, which may be the
same or di fferent, is selected from hydrogen, (1-4C)alkyl, hs/droxy-(1-4C)alkyl, and
(1-3C)alkoxy-(1-4C)alkyl, provided that R® and R’ are not b oth hydrogen; and

Z i s selected from hydroxy, amino, (1-6C)alkylamine, hydroxy-
(2-6C)alkylamino, (1-4C)alkoxy-(2-6C)alkylamino, di-[(1-&C)alkyl]amino, N-
[hydroxy-€2-6C)alkyl]-N-(1-6C)alkylamino, N-[(1-4C)alkoxy-(2-6C)alkyl]-N-
(1-6C)alkwylamino, di-[hydroxy-(2-6C)alkyl]-amino, di-{(1-&C)alkoxy-
(2-6C)atksyljamino, N-[(1-4C)alkoxy-(2-6C)alkyl]-N-[hydroe xy-(2-6C)alkyl}-amino,
(1-6C)alkoxy, hydroxy-(2-6C)alkoxy and (1-4C)alkoxy-(2-6C)alkoxy.

72. A «uinazoline derivative of the Formula 1 as defined in claim 71, wherein R'is

selected fr-om hydrogen and methoxy.

73. A quinazoline derivative of the Formula I as defined in claim 72, wherein R'is
hydrogen.
74. A quinazoline derivative of the Formula I as defined in any one or more of

claims7!  to 73, wherein X' is CH, and Q' is selected from pyrrolidin-2-yl,
pyrrolidirm-3-yl, piperidin-3-yl and piperidin-4-yl.

75. A quinazoline derivative of the Formula I as defined in any one or more of
claims 71 to 74, wherein X' is CH,; Q' is selected from pyrrolidin-2-yl, pyrrolidin-3-
yl, pipericlin-3-yl and piperidin-4-yl; and Z-X? is selected from hydroxymethyl,
aminome-thyl, (1-4C)alkylaminomethyl and di-[(1-4C)alkyl Jaminomethyl.

75. A quinazoline derivative of the Formula I as defined in claim 75, wherein Z-

X3 is selescted from hydroxymethy! and di-methylaminomeghyl.

77. A_ quinazoline derivative of the Formula I as definecd in any one or more of

claims 71 to 76, wherein Q is 2-pyridyl or 2-pyrazinyl; a iss 0; and Y is chloro.
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78. A quinazoline derivative according to any eone of claims 1 to 37, 39 to 42 or
48 to 77, substantially as herein described with ref~erence to and as illustrated in any

of the examples.

79. A composition according to claim 38, subsztantially as herein described with

reference to and as illustrated in any of the exampRes.

80. A process according to claim 43, substantizally as herein described with

reference to and as illustrated in any of the examples.

81. Use according to any one of claims 44 to 4-7, substantially as herein describead

with reference to and as illustrated in any of the e amples.

AMENDED SHEET
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